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OT PEAKOJIJIETHH

drta KHHra TpHHANJIEXHT Nepy crapeflie-
ro acTpoHoma Halllefi cTpaHBl, MHOroJleTHero JAHpEKTopa
[TynkoBckoit oGcepBaTopHH, akajeMHKa AjiekcaHapa Anek-
canipoBHua Muxaisosa.

TemMa kHHrH HA mepBHI B3rJAL MOXeT NMOKa3aTbCAd 4a-
CTHBIM BONIPOCOM AacTPOHOMHH H reo¢usuku. OgHaKo 3Ha-
yeHHe ee OYeHb BeJHKO, Tak Kak no ABHxkeHnH0 CosHIa
Ha HeGOCKJIOHe, 00yC/OBJEeHHOM BpalleHHeM 3eMJIH, JIOIH
BNepBHE HAYUHJIHCh H3MepATh BpeMs. BoT mouemy c Apes-
HHX BpeMeH 3Ta mnpo6JjeMa HaxoAMJach B LleHTPe BHHMa-
HHS BRIIAIOIIHXCS aCTPOHOMOB, MaTeMaTHKOB, (H3HKOB.
Hurze, moxkany#i, HCTOpHS HayKH He mNepelyeTaercsi TakK
TECHO C HCTOpHeH uesoBeuecTBa. Besnkue reorpadHueckue
OTKDHITHSl COBepLIaJHCh OJHOBPEMEHHO C pa3BHTHEM Ha-
WHX 3HAHHH O JBHKEHHH HeGeCHHIX CBETHJ, MO KOTOPHIM
OPHEHTHPOBATHCh MOpEIJIaBaTelH.

B Halllu JHH HcclelloBaHHe BpalleHHs1 3eMJH He NoTe-
psJio cBoefl akTyaJbHOCTH. Boapocuias TOYHOCTb H3Mepe-
HUA TO3BOJISIET HCCJAENOBaTb PsAJ HHTEPECHBHIX (PH3HUECKHX
sipjeHHH. C NMOMOILbIO COBPEMEHHBIX TOYHBIX HaCOB MOXKHO
Jlaxe H3yuyaTb OCOGEHHOCTH BpallleHHs 3eMJH, Bhbi3biBae-
Mble . ABHXKeHHeM aTMoc(dephl, JyHHbIMH NDHJIMBAMH, 3eM-
JIeTPSICEHHSIMH.

3To yXe BTOpas KHHra B HallleH CepHH, MOCBAIIEHHAas
sonpocaM reodpusuku. Te, kTo mpouen kuury A. B. Bsako
«Hawa nnanera — 3emas» (M.: Hayka, 1983. — Bubano-
teuka «KBauT», Buim. 29), yBHAAT, 4TO OHH OPraHHYHO JO<
NOJHAIOT Apyr Apyra. B kuure A. A. MuxaijoBa GoJblie
BHHMAHHsA Y/eJeHO Pa3BUTHIO 3HAHHA 0 3eMJe H HCTOPHH
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acTpPOHOMHUH. SICHOCTb M HATJIAMHOCTb H3JIOXKEHHS NenaioT
KHUTY JOCTYHOHOH INHPOKOMY KDYIY UHTaTeJeH: -

Axagnemuk A. A. MuxafinoB pa6oras Hal 3TOH KHHUrOH
00 TOCHeIHHX AHeH cBOeH XKH3HH YMep oH 29 ceHTAGpPs
1983 r. B Bo3pacte 95 smer. A. A. Muxaii/IoB yaeJsil MHOro
BpeMEHH H BHHMAHHS NONYJSPU3aLUH HAyYKH H CUHTAJ 3Ty
06JaCcTb CBOEH MHOrOCTOPDOHHEH [esTeNbHOCTH BaXKHOH
NPeANOCHIIKOA JTOJTOJeTHS.

A. A. MuxaiioB BHec GoJIbLIOHA BKJaj B pa3BHTHE OTe-
4eCTBEHHOH HayKH, BOCHHTaJ MHOro ydeHHkoB. IlamsaTh o
HeM HaBCerjfia OCTaHeTCs B CepAlaX BCceX 3HABIUMX €ro.



®OPMA 3EMJIH H EE PABMEPDI

[llapoo6pa3nocts 3emJsn Obljla H3BEeCTHA B
r1y60KOH IpPEeBHOCTH, O HeHl emle yuyua B VI Beke [0 H. 3.
rpeueckuii matemaTHk H ¢unocodp IIudparop. Ona Obina
OTKpDbITA Ha OCHOBAHWUH psifia SABJEHHH, 4acTb KOTOPHIX yKa-
3blBajia JIMIIb HA BBIOYKJIOCTb 3eMHOH moBepxHocTH. Ha-
npHUMep, NPH yAaJeHHH KopabJseii B Mope cHayaja CKphI-
BAIOTCSl MX HHXKHHe YacTH, TOTZla Kak MauThl M Mapyca
elle OCTAlOTCH BHAHMBIMH Haj JHHHeHd ropusonra. [{oka-
3aTe/IbCTBOM I1apoo6pa3HOCTH SBJASAJAACH Kpyryiasi TeHb
3eMsd, najamomiasi Ha JIyHy Bo BpeMs JIYHHBIX 3aTMEHHH,
o uem rosopus Apucroresnp B IV Beke no u. 3. Eue Gosee
y6enuTeNbHEIM ObLIO sIBJI€HHe, O0OHAapyXKeHHOe MpPH TMyTe-
IIECTBHAX M COCTOSIllee B H3MEHEHHH HaHOGOJbLIEH BHICOTHI
cBetus, B yactHocTH CoJiHIA, HajJ TOPH3OHTOM MU mepe-
MellleHHH Ha6JjlofaTensi B HANpaBJeHHH MepHIHAHA, T. €.
¢ ceBepa Ha lor uau d6patHo. Eciu exaTh ua ior, To 3Be3-
bl B I0XKHOH yacTH HeGecBOAa NOJHHMAIOTCS BHIUE H
jaxe MOSIBJISIIOTCS TaKHe, KOTOpPble paHblie GBIIH CKPBITHI
MOJ TOPH30HTOM, a B CEeBEPHOH YacTH 3Be3[bl CIYCKAIOTCH
uuxke. Takoe HM3MeHEHHME BBICOTHl CBETHJ 0Ka3aJoCh M)o-
MOPUHOHAJBHEIM NPOHAEHHOMY MYTH BJOJb MepHAHAHA,
YTO JaJI0 BO3MOXKHOCTb ONPENENHTb pPasMephl 3eMHOro
mapa. [lepBoe nmowenuee 10 HAc H3MEepeHHe OKPYXKHOCTH
3eMaH TakuM crnoco6oM 6blI0 mpou3BeAeHo 3a 250 Jjer 1o
H. 3. rpeuyecKHM reoMerpoM 3dpaTocheHOM, KOTOPHIN 3HaJI,
YTO B JIeHb JIETHEro COJIHIIECTOSIHHSI B €THIETCKOM Tropoje
Cunena (ubiHemtHeM Acyane) CoJsiHlle B HOJIAEHb GLIBaeT B
3€HHTE H €ro JyYH AOXOJST RO IHA rayGOKHX KOJIOALEB,
TOTJa KaK Ha TOM Xe MepHJiHaHe B AJieKCaHADHH OHO OT-
CTOUT OT 3eHHTa Ha 7,2°, T. e. Ha 1/50 yacTb MJHHB OK-
pyxHoctH. OTciofa caefloBajo, Y4TO pacCTOsSIHHE MEXIY
3THMHM ropofiaMH paBHO 1/50 yacTH IJHHBI OKPYXKHOCTH
3eMsu, M, MPHHSAB 3TO paccTosinHe paBHbiM 5000 npeBHe-
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rpeyeckux crafufl, dparoches MOJyuHJ AJHHY 3eMHOH OK-
pyxuoctd B 50 X 5000 = 250 000 craaufi. XoTa TOuYHas
JUJIHHA JpeBHerpevyeckofl crajiud HEeHW3BeCTHA, HO, IO-BHIH-
MOMYy, OoHa G6au3Ka K 175 M, uYTO HdaeT [Js OKPYXKHOCTH

1L
il

Puc. 1. Boabiuofi TeOL0JNHT — YHUBEPCANbHBIH HHCTPYMEHT AJISI TOYHOTO
H3MepEeHHsS TOPH3OHTANbHEIX H BEPTHKAJbHBIX YIJIOB (MOJE/b CTapoi
KOHCTPYKIUHH).

3eman 44000 kM, a a1 ee paxauyca 44 000/2n =
= 7000 KM, YTO MOBOJIbHO OJIH3KO K JefCTBHTEJbHOCTH.

Crnoco6 dpatoceHa COCTOMT H3 ABYX uacreil: ompefe-
JIEHHSl IYrH B YrJIOBOH Mepe MeXAy ABYMS NYHKTaMH, Jie-
XKalUlUMH Ha OJIHOM MepHIHaHe, H H3MEDEHHS PACCTOSHHS
MeX/ly HAMHU B JuHefiHOH Mepe. HbiHe Takas omepanus Ha-
3bIBaeTCsl rpajyCHbHIM H3MepeHUeM. MOXKHO moAyMaTh, 4TO
IepBass 4yacTb OoJjiee TPyAHas, ueM BTOpasi, HO OKa3hiBaeT-
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ca naoGopoT. Ilyra B yrJoBo# Mepe HaxXOAMTCS H3Mepe-
HHEM C TIOMOLUbIO YIJIOMEPHOr0 HHCTPYMEHTa — TeOAOJIHTA
(puc. 1) MepuAMaHHOH BBICOTH CBeTHJa, HaNpHMeEp HOJYy-
JdenHolt Buicotnl CoJsiHLA, 4TO TpebyeT HabOMIOAeHHH JHILb
B 3THX ABYX KpafHHX NyHKTaXx MepDHAHAaHAa M BCero He-
CKOJIbKHX YacoB BpeMeHH. l3MepeHHe ke paccTOSIHHS
BJIOJb AYyrH MepHAHAaHa JJIHHOA B COTHH KHJIOMETpPOB
gepe3 BCe INPeMATCTBUS — FOpHI, PeKH, Jeca
H T. I.— ropasfo 6oJiee TPyIHOE H IJIHTENb-
Hoe peno. s ero objerueHuss roJiaHACKHN
reorpap u mareMatuk CHeaquyc B Hauale
XVIII Beka mpensoxua MeTOI TPHAHTYJSIHH,
COCTOSIIIHA B IIOCTPOEHHH psila CMeXHBIX
TPEYrOJbHUKOB, BepLIMHB KOTOPBIX 06pasyior
XOpOIIO BHAHMBIe H31aNu O6GBEKTH — Bep-
IIKHBl TOp, BBICOKHE 31aHHs M OallHH, Clle-
IHaJbHble COOPYXKEHHS B BHIe NHpaMuj, Ha-
3plBaeMble B Teojle3MH cHTHasnaMu., Teoposu-
TOM H3MepSIIOTCS BCe YIVIBI B 3THX TPEYroJib-
HUKax, B JIHHeHHOH Mepe uH3MepsieTcsl JHILUb
OJlHAa CTOpOHa, Kotopas BuiGupaercss B Haubo-
Jlee yIOGHOH, OTKPBITOH H POBHOH MECTHOCTH
u HaswiBaercsi GasucoM. Ee aauHa 0G6GBIYHO
He MPEeBOCXOAHT fAecsiTKa Kuiaomerpos. [Tocie-
JIOBaTeJIbHBIM pellleHHeM BCeX TPeyTOJbHHKOB,
HayMHasi C cojepxKauiero 6a3uc, BBIUHCJASIOT
paccrosiiHe MeXAy BepUIMHAMH MepBOro H
MOC/IEJHErO TPEYFONbHHKOB, 4TO W JAeT HC- o o (-
KOMYI0 JIHHY AyrH MepHAHaHa B JHHEHHOH  yu rouaury.
mepe. BepIHHEI TPeyroJbHHKOB BMeCTe C TEM- JIATHR,
HCIOJMb3YIOTCS [J1s1 TOYHOH TOHmOrpadHYecKoH

CbeMKH MECTHOCTH H COCTaBJIeHHSI reorpadm-

YeCKHX KapT, TaK KaK HX KOODAMHATHI BBIYMCJSIOTCS INPH
pellieHHH TPeyroJbHHKOB. OOGBIYHO NMPOHM3BOACTBO TPHAHIY-
AAndy Tpe6yer MHOTHX TMOMOIIHMKOB M NPOJAOJIKAETCs Me-
cAlbl M faxe roiasl (puc. 2).

Hauunas ¢ XVII Beka B pasHsix crpaHax Esponsl cTa-
JIM TPOM3BOJMTHCS TPajyCHble H3MeDEHHsI, B OCHOBe KOTO-
pHX JexuT MeTox dparochena. Onna M3 caMbix GOJBIIHX
M TOYHBIX TpPHAHTy/IsnHA Obina mnpoH3BeleHa B 1821—
1831 rr. Ha samane Poccuu mox pykoBOACTBOM H IpPH yua-
ctud B. 1. CtpyBe, BOOCTEACTBHH OCHOBaTeNs H NEPBOro
nupekropa IlynkoBckoit o6GcepBatopun. COBMECTHO ¢ HOD-
BeKCKHMH reofe3ucraMd Obla H3MepeHa JAyra, IPOCTH-
paBwasics oT Gepera [lynas uepe3 Poccuio, QuHASHIHIO,
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[IBeunto n Hopeernio no CesepHoro JleoBHTOro oxeaHa.
Tpuanryasuus cocrosja u3 258 TpeyroJbHHKOB, B KOTO-
pBIX AJIS1 YBepeHHOCTH Obl10 H3MepeHo 10 Gasucos. O6umas
IOJHHa H3MepeHHOH AyrH pasHsjach 2800 km.

Camoe ceBepHOe rpajycHoe H3MepeHHe OblIO NpPOH3Be-
feHo B 1899—1901 rr. B OCHOBHOM PYCCKHMH acCTPOHOMaMH
H reofle3CTaMH NpH y4yacTHH Aupektopa I[lynakoBckoii 06-
cepatopun O. A. Bakaynaa Ha octpoBe UlnnuGepren B

Puc. 3. Thasnoe 3nauue [Mynkosckolt o6cepaTopHu (cepepHHIi dacan).
IToa cpeauuM KynmosoM HaxoAHTCS KPYIJIbIA 3al ¢ Treofle3HYECKHM
LEHTPOM.

npefenax mupor or +76 no 480°. 3amerum, yTo B Ha-
crosimiee BpeMsa Bcsa Teppuropus Coserckoro Coio3a mo-
KpHITA CETbI0O TPEYroJbHHKOB, HCXOJHOH TOYKOH KOTOPHIX
siBJISIeTCS LEeHTP KPYrJoro 3aja rjaBHoro 3gaHus [lyakos-
CKOH o6GCepBaTOPHH, HaxoAsLleHCss B OKPeCTHOCTH JIeHHH-
rpafa (puc. 3 u 4).

I'panycHble n3MepeHHsl MO3BOJISIOT He TOJBKO OMpeje-
JHTb pa3Mepbl 3eMJIH, HO H JeTaJbHO HCC/IEeJOBaTh ee (op-
Mmy. Eciu 6bl eanHHna AyrH MepuAHaHa (IOJNOXKHM, B 1°)
OKasaJiachb BCIOLY OJHHAKOBOH NJIHHBIL, TO 3TO GbliO GH J0-
Ka3aTeJbCTBOM, 4TO 3eMJsi ecTb TOYHHIA wwap. Opanako
TPHAHTyJALMH, BhINONMHeHHble B Hauajge XVIII Beka Bo
®pannun, kak OyATO NMOKa3aJsH, Y4TO AJHHA AYrH MepH-
nnaHa B 1° HeMHOro yBeJHYHBaeTcs K IOry, T. €. K 9KBa-
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TOPY, YTO YKa3blBaJO Ha BHTSIHYTOCTb 3eMJH B HampasJje-
HHH OCH BpauleHHs. TaKoH pe3yJbTaT NPOTHBOPEUHUJ Teo-
petnHyeckuM coobpaxkenuaM HplOTOHA, cOriacHO KOTOPHIM
BpalleHHe 3eMJIH CO3AaeT LEeHTPOOGeXkKHYIO CHJIY, pacTArH-
BaioLlyio 3eMJI0 IO 3KBATOPY CIMIOL(HBAKILYIO e€ Y

Puc. 4. Kpyramii 3aa Ilyakopckoft o6cepsatopuu. B ero cepennue

HaXOAHTCA FeoAe3HUeCKHil LEeHTP, yepe3 KOTOPHIH npoxoiuT ITy/nKoBCKui

MepHJHaH — OT Hero CYHTAJHCh NOJTOTH Ha CTaphiX DYCCKHX KapTax.

B raydune — 6Gl0CT OCHOBATeNss W MepPBOro AMpeKTopa o00CepBaTOPUH
B. 4. CrpyBe (1793—1864).

noJiocoB. Tesneckonnueckne HaOaofeHHss ObLICTPO Bpalllaio-
muxcss Gospmux miaHeT — HOnutepa u  CarypHa TOXe
OOHaPYKUJIH HX CIVIIOCHYTYIO {opMy. BosHHK cmop Mex-
Iy (paHOY3CKHMU YUEeHBIMH, OTCTAaHBABLIMMH Pe3yJabTaThl
CBOHX TIPalyCHBIX H3MEpEeHHH, C AaHTJIMACKHMH, KOTOpHIC
PYKOBOACTBOBAJHCh TEOpPMEHl MeXaHHKH.

Jns pewrerns 3Toro cmopHoro Bompoca Ilapuikckas
akazieMusi Hayk cHapsguzna B 30-x rogmax XVIII cronertus

2 A. A. Muxaios 9



nBe GoJjblilke SKCOEJHIUH C ydacTHeM KPYMHBEIX acTPOHO-
MOB, .QH3HKOB M MAaTEMAaTHKOB, B YAaCTHOCTH ILIBEJICKOro
acTpoHoMma H ¢usHka llesnbcus, N0 HMEHH KOTOPOro HasBa-
Ha Npe[sioXKeHHAs MM ILIKajia TemmepaTyp. OfHa 3Kcnea-
LM M3MepuJa NJHHY AYrH MepuinaHa B 1° y moaspHOro
Kpyra B JlamjaHAuH no fojHHe peku TopHHO Mexay DPuH-
asuaueir uw IlIBenuefi. Jipyras skcnmelHLHs OTNPaBHJach
Ha skBatop B lOxuyo Amepuky — Ilepy. PesyabraTthl H3-
MepeHHH, CONOCTaBJeHHBe IO BO3BpallteHHH Bo P paHIHIO,
C HECOMHEHHOCTBIO BBIIBHJIM, UTO JJIHHA rpajyca MepH-’
JHaHa YBeJMYHBAETCS OT JKBAaTOpa K MOJIOCAM, H CILIIOC+
HYTOCTb 3eMJIH y HOJIIOCOB OBlIa 3THM OKOHYATEJNbHO JO-
Ka3aHa.

3lech MOXKeT BO3HHKHYTb BONPOC: BeJb B cJjayuae
CIUIIOCHYTOCTH 3eMJiH ee MOJISIPHBIH pajHyc, T. €. paccrosi-
HHe OT LeHTPa [0 MO0JI0ca, KOpoue 3KBaTOPHAJBHOro pa-
JHyca, MO3TOMY, Ka3ajoch OBl, U IJIMHA YIJIOBOH eIHHHII
JLyrH MepHAMaHa [OJKHA H3MEHATbCA B TOM XKe HalpasJe-
HYH W YBEJHUYHBATBHCS OT MOJIOCA K 3KBATOPY. DTO KaXKy+
lleecss MPOTHBOPeUYHe yCTPAHAGTCS TeM, UTO I'PajyCcHOe H3«
MepeHHe AaeT He paAuyc 3eMJH, T. €. He DacCTOsSHHE ee
NOBEPXHOCTH OT LEHTpPa, a paguyc KPHUBH3HH, WJH paguyc
TOH OKPYXXHOCTH, KOTOpDasi Ha JaHHOM HeOOJIbILIOM yyacTKe

Nontoc

\
\
\
\
\
\
\

~
~~<_JksaTop

Puc. 5. Mepuauan smunconia. A — LeHTP KPHBH3HH AYTH Y TOJIOCE,
! B —y skBaropa.

6sin2Ke BCEro COOTBETCTBYET AYre MepHAHAHA, YTO HOSICHE=
Ho Ha puc. 5. Ecau 3emist uMeer GopMy 3/IHNCOHAA Bpas
HIeHHsI, CIIIOCHYTOrO Yy MOJIOCOB, TO €€ MepPHAMAHBl SBJ S~
IOTCSl 3JUIMNICaMH, KOTOpHIe Y MoJiocoB, 6siu3 maJsoi ocu 2b,
H30THYTHl ciabee, ueM y skBaTopa, 6/iM3 GoJblIoi ocu 2a,
rie KpMBH3HAa MepHAMAHOB CHJbHEe, a CJIeJOBaTeJbHO, HX
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paauyc KpHBH3HBI Kopoue. [lJsi mpuMepa HpuBeleM pa-
ANyCbl KPHBH3HBEI /s 3eMHOro sJuunconga Kpacosckoro,
0 KoTopoM OyneT ckasaHo paJblie, Ilsis Hero pamuyc Kpu-
BH3HBl [Iyrd MepuJHaHa y mnomaiocoB paBeH 6399699 m, a
y skBaropa 6335553 M, T. e. Ha 64 146 M MeHblle,

HMmeHHO 3TH paauychl H ONpPeIeNSIOTCS IPU rPafyCHBIX
H3MepeHHsX, U3 KOTOPBIX BHIBOAATCS pasMepsl H ¢urypa .
3eMJsH, T. €. CXKaTHe 3eMHOrO 3JIHICOMAA o, MOKa3bLIBalo-
llee, Ha KakKylo JoJ0 MaJgas (IOJsipHasi) MmoJayoch b Kopo-
Ye GOJbINOH (2KBAaTOPHAJbHOH) MOJYOCH 4,

Yxe rpanycusle uamepenuss XVIII Beka nanu aias o 3ua-
yeHHe, Oau3koe K 1/300; HMEeHHO Ha CTOJILKO MOJISIPHas
HOJyoCch Kopoue 3kBaTopHanbHOH. IlpencraBum cebe
WIKOJbHBIA raobyc auamerpoM 30 cMm. Torma ajst TOYHOrO
npeicTaBleHdss 3eMJH MNOJSIPHAs NOJYOCh JAOJXKHA GHITh
Ha 0,5 MM Kopoue sKBaTOpHaJbHOH. Takoe He3HAUHTENb-
HOe OTCTYIJIeHHe OT TOYHOro mapa Oy/JeT COBEpIIEHHO He-
3aMeTHO Ha rva3, Ja W LIKOJbHBIA rjgo6yc H3 Hambe-Malie
6yneT HMeTb ropasjo GOJbLIYIO HENPaBHJIBHOCTb (DOPMBEL

KpoMe ycraHoBseHusi ¢opmbl U pa3mepoB 3eMJiH, rpa-
NyCHble H3MepeHHsl HMeJH ellle JPYroe BaKHOe 3HAUeHHe.
Jo XIX Beka B pasublX cTpaHax yHnoTpe6Jsiuch BecbMa
pa3HooOpasHble e€JHHHUIB AJHHB H Beca. Jlaxe npu omu-
HAKOBbIX Ha3BAHUSX OHH 3HAUHTEJNBHO Da3JIHYaJHUCh MeX-
Iy coboii. PacnpocTpaHennass eIWHHIA [IJHHB, Ha3bLIBaB-
masicss GyToM, HOJIKHA ObljIa PAaBHSATHCS JJMHE CTYNHH dYe-
JIOBEKa, OOBIYHO KOPOJISI WJHM NpaBuUTe/sl AAHHOH CTPaHBL.
Tloppasgenennss ¢yra — DIOAMBl — JOMKHB OB  paB-
HATbCS TOJIUIMHE 6GOJbLIOro mnaJjbiia pykd. CaMu Ha3BaHHUSA
3THX eJHHHIl rOBOPAT 06 UX NpoucxoxjaeHud. Tak, Hamnpu-
Mep, €l10BO (yT NPOHCXOAMT OT HeMeUKOro fuss MM aH-
rauiickoro foot, uTo o3mauaer «Hora», a HIOAM — 3TO HC-
KajKeHHOe HeMellKoe cji0BO «daumens — GoJsblIofi maJer
pyku. Pasnbix no BenuunHe (QyToB H II0HMOB OBLIH JecAT-
KH, B KaxKJI0H MeJIKOH CTpaHe CBOH.

B Poccun pmas uaMepeHuss MIMHBL ynotpe6GasJcs ap-
LIMH, KOTOPBI PaBHAJCS OJHOMY LIary mpu OblCTpoi XO[b-
6e. Enunnna Beca — QyHT TOXe passnuajgach B DPasHBIX
crpaHax. Bce 310 cospgaBasno 6oJsbliivie TPYAHOCTH M IyTa-
HHLy, 0COO€HHO NPH Pa3BHTHH TOProOBJH, Tak 4TO BO Bpe-
Ms1 ¢dpaHuy3ckoli pesosiound KoHBEeHT HPHHSAJ pellleHHe O
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BBEJIEHAH HOBOH eIMHMIE JJHHH, B3ATON M3 HEOIYILUERs
JIEHHOH WPHPOAH, NPHYEM KOHXYPHDOBAJH ABa INPOEKTa!
CBS34THb eIHHMIY JJHHH C pa3MepaMH 3eMJIH UJH IPHHATD
3a eJMHHLY [JHHH IJHHY MaTeMaTHYecKOro MasTHHKA,
Kayaloulerocst ¢ NEpHoJoM B oJHy cekyHay. [locmennuit
IIpoeKT Oblil 3a0paKOBdH, TaK KaK HepPalHOHAJbHO CTaBHUTb
€IMHALY JJHHH B 3aBHCUMOCTb OT H3MeEpEHHS BPeMeHH, a
KpOMe TOro, IepHOX MAagTHHKA 3aBHCHT OT YCKOPEHHS
CHJIH TSIXECTH, DAJMHYHONR B PA3HBHIX MECTax.

Brlo pellleHO 32 HOBYIO eIHHHNY [IJHHH NPHHATH OLHY
JeCATHMH/JIHOHHYIO YacTb YETBEPTH 3eMHOH OKpPYXKHOCTH
Io MepuaHaHy, npoxoasulemy uepe3 Ilapuxk, T. e. paccros-
HHe OT 3KBaToOpa [0 ceBepHOro moJioca. [is yTouHeHUSA
9TOr0 PacCTOsIHUA OBLIO NMPOH3BELEHO HOBOE rpaiycHOe H3-
MepeHHe BAOAL MaPHKCKOro Mepuianana. D10 GHJIO CAeaaHO
B CcaMblit pasrap peBOJIIOMHH BO DpaHIMH, ¥T@ CO31aBajo
Gosibine TPYEHOCTH U JaxKe HOABEPTalo yUEHbIX OILZCHOCTH.
B coweranun co crapbhiM HaMepeHueM, [IPOU3BeLEHHBLIM
B [lepy, Gmiio ompeieseHo ciaThe 3€MHOFO NIJIHIICOH~
Za, Heo6XoAuMoe [/t BHIYHCJICHHS IJIHHHE AyTH MepH-
JHaHa 10 HIMEPEHHSIM ero CPaBHUTEJHHO HeGOJBINOro yya-
crka. HoBas enunnua MJuHbl Gblia Ha3BaHAa MeTPOM H
OCyLIECTHJIEHA B BHAE MACCHBHOTO CTEP2KHS CJOKHOIO IIPO-
¢Guaa M3 cTaGHIBLHOIO MaTepwasa — CIJIABA ILIATHHHL C
HpUIHEM, KOTOPHI ObUI mepefaH HA BeYHOe XpaHEHHE B
nmapmRCKUE apxuB. Taxk GHIG NMOJIOXKEHO HAYAJNO MeTpHue-
CKOil CHCTEMH Mep M BecOB, KOTOpas CHAYAJIZ OHJIA ITPH-
HATa HO ®panuuy, a NOTOM, BBHAY HECOMHEHHOrO ee Y00«
CTBa, CTaJd MOCTEHEHHO BBOAHTECE M B JPYrux CTpaHax,
npuyeM HanGOJee KOHCEPBATHBHHIMH OKa3aJHCh AHLJIHA H
Coenunennnre IlITaTH AMepHKH, Ie 10 CHX IOpP elle IPQs
JO/KAIT ynoTpebastbess GOYTH U Mi0AMBL B CoBeTckoM
Cotose MmeTpuueckasi cHCTeMa 6BIa BBeleHa ITOCTAHOBJE-
HaeM Cosera Hapoamex Komumccapos (CHK) B 1918 r.

Iloenemywomue rpagycHble H3MepeHHs IOKa3ajH, 4TO
ANMHa MeTPa KaK COPOKAMMJLTHOHHA® UaCTh OKPYIKHOCTH
3eMuM O MepHIMARY HEMHOTO 3aHAXKEHA, HO MeHNThb HpH-
HATOe 3HAuYeHHe [UIMHBE MeTpa Obio OH HEPa3yMHBIM,
TdK KaK KaxkJ0oe HOBOe IpalycHOe H3MepeHHe BHOCHIO On
BCe HOBBIe NONMPAaBKW, Aa U 3eMJs He uMeeT QUTYpHl Hje-
aJbHOFO' 3JWIHICOHJA BpAaMIeHH H Da3HblE MEPHIHAHH
CJIETKa OTJHYAKTCS MO JJIHHE.

IlpuBesemM pesyabTaTH HOBEALIMX ONpeNeJeHHEl pasMe-
pPOB H @©KaTHA 3eMJH, HMEIOWHX IIHPOKDe NPHMEHEHHe
(cM, Tabm. 1, rAe @ U b — moJyocH, @ — CKATHe SJILIHI-

12



Tab6auma 1

DJaAnnCcoNnm a M b, M a Q M

Mexaynapoxuoii (1924r.) [ 6378 38816356912 1/297,0 | 10002 288
Kpacosckoro (1941 r.) 6 378 245 16 356 863 | 1/298,3 |.10002 137
Mexnynapomsoro Actpo-. |6 378 140 | 6 356 755 | 1/298,257| 10 001 970
Homuueckoro Coioaa
(1976 t.)

couia, Q —ANHHA UeTBePTH MepHAHAHA, KOTOpPad MO
ONpeleJIEHHI0O MeTpa J0JKHAa OblMa Obl COAEPXKAThb POBHO
10000000 ™). Ortcioga BHAHO, Y4TO MeTp NPHMEPHO Ha
0,0002 uactb, mau Ha 0,2 MM, KQpoue cBoefi HJealbHOH
Anuubl. Takoe pasmuude yxe 3aMETHO HEBOOPYMHKEHHBIM
I'1a30M.

ITo nosomy npuBeleHHBIX B TabuHule 3HAUEHHH 3aMe-
THM chefyiouee. MexayHaponuet siauncons 1924 r. BH-
BeleH N0 TPHAHTYJAUMAM rJjaBHeIM o6paszom B CIIIA, 3a-
nagnoit Espome u Mupum. B sasuncoune Kpacosckoro,
npuHsitom B CCCP u couuasuCcTHYECKHX CTpaHax, IJaB-
HYIO DOJIb ChIrpajia TPHAHIYJSIMOHHAS CETh HA TEPPUTO-
pun Coserckoro Coi03a ¢ y4eTOM H3MEDPEHHH B APYrux
CTpaHax, U IO3TOMY OH JyYlle BCEro IPeACTaBjseT (Qury-
py 3emau umenno puag CCCP. DieMeHTH 3JJIHICOHIA
1976 r. monydyeHs! NpPEUMYIIECTBEHHO MO HAGJIIQNEHHSM
CIenHaJbHbIX HCKYCCTBEHHBIX CIYTHHKOB 3€MJIH M3 MHOIHX
MEeCT B pas3HBIX CTPaHaX M NO3TOMY HauboJee MOAXOASAT
JlIs1 Bcell 3eMJIH B LEJIOM.

OnpenenuB pasMepbl 3eMHOrO 3JIJHICOMAA, HETPYIHO
BBIYHCJHUTD ~ero 00beM, paBHbIH */sma?b. OrpaHuuHBasch
NATHIO 3HAYAMUMH nHdpPaMH, MOJYYEM OGBEM

V' =:1,0832 - 107 cm?,

KOTODHIH HaM IIQHamobuTcsa nAaJjblie. IIpH 3TOM MOKHO HC-
TIOJIb30BATh’ 3JIEMEHTHl JIOG0ro 3JJIHICOHIA IPUBEIEHHOH
TabJIHIHL,

BosBpamasicb K NPHHATOH eIUHHIE AAHHB— METPY,
OTMETHM, YTO €€ HETOYHQCTb BCJEACTBHE OTKJAQHEHHS OT
HIeaJbHOHN, KakK ONpelleJeHHOH YacTu 3eMHOr0 MepHIMaHA
He HMeeT HH MaJgefimiero 3HaueHusi. OCHOBHYIO €IHHHLY
MOXKHO IIPHHATH JI00QA IJHHBL, BAaXKHO JHIIb, YTOGH OHA
OBlIa IIOCTOSIHHA M XOPOILO 3aKpelJeHa, YTOOH ee MOXKHO
6LlJIO JIETKO BOCCTAaHOBHTb B Ciyuae IOTEPH NPOTOTHIIA —
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apxusHoro merpa B [lapuxke. ITostomy u Gbl1a B3dTa 3Ta
JUIHHA 43 TPUPOJABI, OJHAKO BOCCTAHOBJIEHHE, B CJIyuae He-
06XOAMMOCTH, AJHHBI MeTpa NyTeM HOBBIX I'DajAyCHBIX H3-
MepeHMH He Moxer oOécneydTb TpeGyeMOH TOYHOCTH.
B pesysnbrate chesnajii HECKOJIBKO JECATKOB KONHH apXHUB-
HOTO MeTpa, KOTOphle OBLIH pO3JaHbl Da3HBIM CTpaHaM.
HpiHe pnuna merpa 3akpensieHa Hau6oJiee TOYHHIM M Ha-
JEeXHbIM CINocO6OM ¢ TNOMOLIbI0 HMHTepQepeHLHH CBeTa,
HMEHHO YHCJIOM CBETOBBIX BOJIH ONpPeLENEeHHBIX CIHEKTPaJb-
HBIX JUHMH. MHOro TouHee, 4eM JO OJHOH MHJIIHOHHOH
Joay, oHa paBHa 1650 763,73 AMuHBI BOJTHBL H3JIy4eHHs B Ba-
KyyMe OpaH:KeBOH CHNeKTPaJbHOH JHHUM HM30TONA KPHUIITO-
Ha 8¢Kr u MoxeT ObITb BOCCTaHOBJIeHa B JaGopaTtopud Ha
OCHOBAHHH OJHOTO 3TOr0 YHCJA.

Hrak, c¢urypa 3emau ouenp 6au3Ka K 3JJIHNCOHLY
BpamleHusi co cxkaruem 1/298. Koueuno, peub HiaeT HE O
(GHU3HUYeCKOH MOBEPXHOCTH 3eMJH C MaTepHKaMH, BHICOKH-
MH ropaMy M MOPCKHMH riIyOHHAMH, OTKJOHSIOIIMMHUCS OT
NpaBUIbHOH GHUrypsl A0 AecsitH KusioMmerpos. Ilox ¢ury-
poi 3eMsiH NPHHATO NMOHHMATh NOBEPXHOCTb OKEAHOB, OT-
BJIeKasiCb OT BOJIH, NPUJIHBOB, BJIHMSIHUS H3MEHEHHH aTMo-
cepHOro naBjeHHs ¥ NPOLOJKAsL 3Ty MOBEPXHOCTb INOJ,
MaTepHKaMH C MOMOIIbIO HHBEJHPOBOK. DTa MOBEPXHOCTDb
SIBJIsIeTCsl YPOBEHHOH, OHAa BCIOJY NepHeHIUKYJspHA K Ha-
NMPaBJIGHHIO CHJIBI TAMXKECTH, T. €. K OTBECHOH JMHHH, M Ha-
3bIBA€TCSl TE€OMJOM, OT TPEUYECKOro CJI0Ba «reoc» — 3eMJs.
Ona oTiHyaeTcss OT 3JUJIMNCOHAA BpalleHHs He GoJblle
4eM Ha HECKOJIbKO COTeH MeTpPOB, H eCJH yuYecTb, YTO 3eM-
HOl 3KBaTOp o6GHapyxHBaeT HeGOJBIIOE OTCTyNJEHHe OT
NPaBU/IBHOH OKDYXKHOCTH H QUMXKe NOAXOAUT K 3JIHICY
C pa3HoOCThIO moJsyoced okoso 200 M, TO OT/IMYMe reoHAa
OT TaKOrO TPEXOCHOro 3JJHMICOMAa He mpeBuiuaer 100 M.
1o oTaMYMe 06yCNOBJEHO HEPaBHOMEPHBHIM paclpeiese-
HHEM MacC Kak B BHJe KOHTHHEHTOB, TaK H B CaMoOil 3eM=«
HOi Kope. HepaBHoMmepHOe pacmpenenenve macc cjerka
BIMSIeT M HA CHJIy TSKECTH, KaK Ha ee BeJUUYMHY, TaK H Ha-
IIpaBJieHHe. Mbl rOBOPpUM «CJIerKa», TaK KaK OCHOBHasd
YaCTb CHJBl TSXKECTH CO3[4aeTcsi NMPHUTSKEHHEM BCeX Mace
BHYTpH 3eMJiH, B MHJJIMOHBl Pa3 NPeBOCXOMSIIHX Te Mac-
Cbl, KOTOpble BBI3HIBAIOT OTKJOHeHHe (HUrypn 3eMad OT
sanunconga. Msyuyenue cdurypsl 3eManm co BceMu ee He-
GOJBLIMMH HEeNpaBHJIBHOCTSAMH, HJIH (QUIYpPH TeOHAa, ecTh
OfHA M3 3ajay TeOfe3WH M TIpaBUMeTPHH (rpaBHMeT-
pua — HayKa 00 H3MepeHMH YCKODEHHs! CHJIBl TAXKeCTH, OT
JIATHHCKOrO CJI0Ba gravitas — Ts3KecTb).
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YCKOPEHHE CHJIbl TS)KECTH, MACCA
U CPELHSISA MJIOTHOCTb 3EMJIH

CorslacHO 3aKOHY BCEMHPHOrO TSITOTEHHS,
BrepBrie chopmyanpoBannoMy Hblotonom B Konie XVII
BeKa, Kaxk/ble [JBe MaTepHaJbHble TOUKH, T. €. ABE MAacCCHI
m; U mg HCYe3alolle MaJbiX pPa3MepoB, B3aHMHO HpPHTATH-
BalOTCS C CHJIOH, NMPOMNOPIIHOHAJbHOH MPOU3BENEHHIO Macc
H 006paTHO NMPOMOPLHOHA/IbHON KBAaApaTy PacCTOSHHS MEXK-
Oy HMMH. DTa cHJa paBHa

. mymy
F"‘kT’

rie k — KoadduuHeHT NPONOPUHOHANBHOCTH, 3aBHCSALIMH
OT eIHHHL H3MepeHHs Macc H paccTosiHus. V3 oueHb TOH-
KHX J1a60pPaTOPHBIX OMBITOB HAWJEHO, 4TO €CJIH MacChl H3-
MepsiTb rpaMMaMH, a pacCTOSIHHe ‘CaHTHMETPaMH, TO
|k|= 6,672-10-8, T. e. COBEpPUIEHHO HHYTOXKHAas BEJHYHHA,
BCJEACTBHE Yero MBI HE 3aMeuaeM MPHTSIKEHHsT CO CTO-
POHBl OKPY:KAIOLINX HAc HmpeaMeroB. JIHIIb Korxa ogHa H3
Macc odeHb OoJsbllasi, ee CHJA MNPUTSIKEHHS CTAHOBHTCS
3aMeTHOH. Takoil GoJsbiloii Maccoit siBasercss 3eMJs B Ie-
JIOM, H TO3TOMY €€ CHJIa NPUTSKEHHS MPEBOCXOAHT CHIY
NPHTSKEHHS] BCeX [PYruX 3eMHBIX IPEAMETOB H CO3JaeT
OCHOBHYIO YacTb YCKOPEHHsI CHJBI TSI2KECTH, HampaBJeHHOH
NOYTH K HEeHTPYy 3eMJH. Mbl roBopHM «IOYTH», a He Nps-
MO K LEeHTpPy, o AByM npHuHHaM. Kak noka3asn HbloToH,
OZHOPOJHBIA IIaD NMPHUTSITHBAeT BHELIHIOI TOYKY TakK, KakK
6yATO BCS ero Macca cocpefoToueHa B ero uesnrtpe. To xe
caMoe HMeeT MECTO H JJis 1l1apa, COCTOSIero H3 psifa KOH-
HEHTPHUECKHX cJIoeB pasHoi miaoTHocTH. [lostomy ecin
3eMast Gblia 6Bl cTporo urapoo6pasHoét GopMH H He Bpa-
lajach, TO €e CHJa NPHTSIXKEHHS BO BCeX BHEUIHHX TOY-
Kax H Ha MOBEPXHOCTH Oblia OBl HampaBjeHa K LEHTDY.
Ho sanuncounanbuass 3eMsas He o0Osajgaer 3THM CBOMH-«
CTBOM, ¥ TOJIBKO Ha MOJIOCaX H KBaTOpe, BCJEACTBHE MOJ-
HOH CHMMETDHH ~pAacloJIOXKEHHS] Macc, CHJIa HNPHTSXKEeHHS
npofo/xkana Gbl GbITh HANmpaBJeHHOH K LEeHTPY. B mpome-
JKYTOUHBIX LIHPOTAaX HamNpaBJieHHe CHJBl MPHTSXKEHHs Npo-
XOAUT MHMO IeHTpa, MPHTOM OoJibllle BCEro OTKJOHSETCS
B TOYKaxX, JexXallHX IMOoCpeAHHe MeXIy MOJIOCaMH H 3KBa-
TOPOM, T. €. Ha HIHpoTe *45°. 34echb HampaBjeHHe CHJBI
NPHTSXKEHHS NMPH CXKATHH o 3IJJIHICOMJAA OTKJIOHSETCS OT
HanpaBJ/IeHHs K LEHTPY Ha yroJa a/2 uau Ha 5,7’

To, 0 ueM MBI TOJIbKO YTO FOBODHJIH, OTHOCHTCSI K TNpH-
TSXKEHHI0O 3eMJIH COrJIaCHO 3aKOHY BCEMHPHOIO TSATOTEHHS,
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HO 3TO ellle’ He €CThb YCKOpPEeHHe CUJIB TSKecTH, B KOTOpO@
BXOJHUT ellle MaJjoff cocTaBisOmel 1eHTpobexHOe YCKOpes
HHe, BO3HUKAalHlee OT CyTOHHOro BpauieHusi 3emJuH. [lo-
cJejiHee HAMNDABJEHO: NMEPIEHINKYJISPHO OCH BPaALIEHHS IO
paauycy r kpyra, o6pa3eBaHHORO NapaJljieshid, H JEXKHT B
ero IJIoCKOcTH. LleHTpoGexHOe YCKOpPEHHe DAaBHO ®’f, rie
@=2n/T ecTh yIJOBasfi CKOPOGTb BpAIlEHUS, C NEPHOAOM
T, BHpameHHBIM B €NMHMIAX BpeMeHH. [Lna 3emJu, Kak
MBI yBUAMM Aaublie, T = 86 146 ¢. 3ameTum,.uTD B. q)opmy-
Jqy JAJs LeHTPoOEeXKHOrO YCKODEHHs @ BXOLHT BO BTOPOH
CTENleHH M MO3TOMY OHO HE 3aBHCHT OT HaNpaBJIeHHS Bpas
mennst. CorsacHo TOH ke (opMyse 3TO YCKOpeHHe HOCTH<
raeT HauboJibimefl BeMWUMHbBI HA SKBaTOpe; rie r =4a.
31ecs w?n =3,39- cM/c?;, uto cocraBuaser. 1/288 oo ycKo«
PeHHS CHJIBI TSXKECTH, paBHOro na kBatope 980,03 cm/c2,
3aMeTHM, 4TO eJHHHLA' U3MEePEHHSE CHJIBE TSKECTH, TOYHEe
roBopsi, YCKOPeHHsl; KOTopoe OHa coo0liaer CBOOOAHO ma-
Jaioll¥M TeslaM, HA3HBAETCS TrajJOM B YeCTH BEJHKOFO
HTaJbAHCKOTO (U3HKAa K acTpoHoMa [ajumes (¥ SKBHBa«
JeHtHa 1 cMm/c%). B panbHefiieM Mbi- GyAem' IOTB30BaThCH
TaKUM 0003HAYCHHEM.

Ha sxpaTope HeHTpOGexkHAs cuia NPSMO- POTHBOMNO«
MOXHA CHJIe NPUTAKEHUS U I03TOMY H3 Hee BHMHUTaeTcH,
5Ta pas3sHOCTH M cOCTaBJfieT ymoMsHyThe 980,03 rama. Ha
nmoyiocax HEHTPOOeMHAs CHIIa OTCYTCTBYeT M He Jaer Gos
KOBOH coeTaBJIsgiollel, I09TOMY H Ha KBaTOpe M HA NOJIG+
Cax OH& He BJIMSET HA HaNpaBJleHue CHJILL THKeeTH. B mpo-
MEeXYTOYHHIX IHUPOTaX [EHTPoGeKHast CHJIa TNPOINOPIHO«
Ha/JbHA' pagUycy MapaJjlield, KOTOPHI paBeH r = p Cos ¢’y
TZie p — paXuyc-BeKTOp; T. €. PacCTOsFHUE OT LEHTpa. 3eM-
JIK, a @'— ero. yroJ C INIOCKOECTHIO 3KBATOPa, Ha3biBaeMHH
TeOleHTPHUECKON IIHPOTOH. DTa IeOLEHTPHYECKAss LIHPOTA
OTJIHYaeTCSF OT OOBIYHOMN, reorpaduuecko IIHPOTE: @, PaB-
HOH YryIy BePTHKAJbHOH JHHUH;, NPOXOASINEH uepes AaH-
HYI0 TOUKY, C IJIOCKOETHIO IKBATOPa, Ha BeTUUHHY @ — ¢,
3aBHCAILYI® OT CKaTHs Jemu: MaTeMaTHYeCKH# BHIBOJL,
AaeT 1y STOH pasHOCTH

@~ ¢ =11,6" sin 2q.

Otcioma crreayer, yTo, COrMACHO CKa3aHHOMY, Ha 3KBaTOpe
M noJiacax ¢ — @ = 0. 3ta PasHOCTL JOCTUraetT HauboJib«
meHf BeJINYHHE IPH ¢ = +45°

Urak, nenrpoGexnoe yCKOpeH#e paBHO w2 = @?p cos ¢”
M HANPABJIEHO IT0 PaJuyCy MapaJ/ureTdH CT 3eMHOH ocH. Ero
BepTHKaJIbHAast COCTaBJAKILAS PABHA ®Zp COS ¢’ COS @, a [Q«
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pPH30OHTaJbHAdg COCTABJSIONIAS, HaNpaB/AEHHAHd IO MepH<
IMany K 3KBaTopy,— @?pcos ¢’ sinq@ (puc. 6). Paanoers
3HaYeHHH @ U @/ CTOAb Mana, uTO B 3THX (Popmynax HeP
HaJOOHOCTH Pa3JIWY&Th: HX: H MOJKHO IIHCATh: BCIOAY. @. To%
r/la- BePTHKAUb#ast: COCTABJ/IHOULAE [EHTPOGEKHOrO yCKOpe-
HUs: Gyner @%p cos? ¢, a-OPH3OHTA/bHAs ®?Q COS @ Sin ¢ =3
=1/,@Pp sin 2¢, TOXe HOCTHraIOUIAs: HAHOOAbIEH: BEJTHUH<
HH Ha. LUpoTe *=456°, rie oHa.CTAaHOBUTCH:paBHOR 1,7 rana,
Copanu¥BaeTCst; Ha CKOJBKO TaKasi GOKONZsE CHJIa OTKIO+
HfeT HalpaBleHHe BEPTHKANH? YCKOpDEHHe CHJILE. THIKECTH

P

=pCosQ

v

cLA#

V\l ¥ a A

Puc, 6. [efictBHe IeHTpoGeKHOH CHJBL. PasioxeHne HEHTPOGEKHOTO
YeKopeRAss HA BEPTHRAJBHYI0 ¥ TIODH3DHTANLHYKY COCT&BJIAIOLLHE,

HA TOBEPXHOCTH 3eMJIK.KPYIabM. cueroM. paBHO 980 rasnos,
TTocTpous mapaajenorpaMM CHJI, KOTOPHH B JAaHHOM. CILys
uyae NpeBRpallaercs. B NPAMOYIrOJbHUK, HANAEM, YTO 3TO. OT«
KJIOHeHHe. PABH@ OTHOMISHHMIO 3THX uuce),.T. e. 1,7/980 =~
= 0,0017 B paguanHolt Mepe HH 5,9 MHHYT Ayrd. Takum
oGpasom, obmiee OTKJIOHEHHE CHJTH: TA2KECTH OT HaTip aBlie-
HHS K UeHTpy 3emuaHn cocraBiaser 11,6”sin2¢ u mocruraer
HauGousbmiero 3Hauenus 11,6/ ma wmwupore *+45°. Uro kaca-
eTcs BULHSIHUA LeHTPOGEeMHOR . CHALL, HA CHJY THMKECTH, TO
OHO. PABHO. TIPORKIUE IIeHTPOOEKHORE. CAJNbL HA: HANpaBJe-
HHe BEePTAKANH B:JaHaom. Mmecre. Hamnpasiessie  BepTHEAIH
MOXKHO 38MGHATH. HAlpaB/IeHneM: K LeHTDPY JeMuIs, TaK.KaK
-YTOJ: MEXEY STHMH HAIPABICHUAMH; KAaK. Mbh IOKa3alH,
npesebpexksMo. Mad: TOrZa BepTHKaALMAs COCTARJSIOULAS
LHEeHTPOGEKHOrQ YCKOPEHHSE: CTAHOBATCA PABHON 7o COS? @,
YTO IaeT w?e Ha 3KBATOpe; !/;0?p— Ha mmpoTe o= 45°
U HyJb — Ha INOJIOCcaX, 3aMeTHM, 4T0.B NpeAHylHX (op+
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MyJaax MOXKHO 6e3 OllyTHMOH OWHKOKH paguyc-BeKTOp p 3a-
MeHHTb pajnycoM 3KkBaTtopa a. Takum 06pasom, LEHTPO-
GexkHasi cHJla yMeHbLIAeT NPUTSKeHHe 3eMJH, Ha 3KBAaro-
pe 3T0 cocrasisier 1/288, uam Kpyraeim cyetom 1/300
noao. Ho ¥ cuna mpuTsiKeHHs] HA IOBEPXHOCTH CILIIOCHY-
TOH 3eMJIH TOXKe Cjerka pasjyyHa: Ha 3KBaTOpe OHA Ha
/2 MeHbllle, 4yeM Ha IOJIOCe, UYTO IpH &, OJH3KOM K
1/300, cocrapasier 1/600 poso. DT OBA BJMSHHA B CyMMe
cocrasisitot 1/600 + 1/300 = 1/200, T. e. Ha CcTOJBKO YCKO-
peHHe CHJIBI TSXKECTH MeHbllle Ha 3KBaTope, YeM Ha MOJI0CaXx.

Touubii BUA (opMyJiH, BhIpa)Kawlledl ycKOpeHHe CHJIBL
TSXKECTH B 3aBHCHMOCTH OT UIMPOTHI, BbIBEJ TEOPETHYECKH
B 1743 r. ¢panuysckuit matematuk A. Kiepo. OH nosyyun

8o— &p
6— 8o

rie go eCTb 3HayeHHe YCKOPEHHs CHJBbI TsXKecTH Ha 3KBa-
Tope, gp— Ha TmoJIOce, a Ko3hduuueHnt f =75/ —a.
3nech ¢ eCTb OTHOLIEHHe LEHTPOOGEXKHOro YCKOPEeHHsl K
YCKOPEHHIO CHJIBI TAXKECTH HA 3KBatope g = w?a/go, a a,
Kak W IpexJe,— cxkaTHe 3eMJH. B cOBpeMeHHBIX YHCJIO-
BbIX 3Hayenusx popmyna Kiepo takosa:

g=978,03 (1 + 0,00529 sin® ).

H3mepeHHe yCcKOpeHHsS CHJBI TSXKeCTH B Pa3HBIX MeC-
Tax, He 00f3aTeJIbHO Ha 3KBaTOpe H IOJIOCE, MO3BOJISET
ONpeflesIUTh YHCJIOBOEe 3HaueHWe P, a OTCIOJa H cCXKaTHe
3emJ/iH, KOTOpOoe B XOpOUIeM COrJIaCHH C TPajyCHbHIMH H3-
MepeHHSMH TOXe OKasaJjochb paBHbIM o = 1/298,3, uTo
CJYXKHT JOKAa3aTeJbCTBOM IpaBHJIbHOCTH Teopuu. Cyiue-
CTBYeT HECKOJIbKO CIIOCOO0B H3MepeHHsl YCKODeHHS CHJIBL
TSIKECTH, M3 HHUX HauOOJiee NPOCTOH— IO INEPHOAYy Kauya-

g =go (14 B sin®q),

’

HUH MasiTHHKa W3BeCTHOH JuuHb [ T =2m /\/-‘-gl—, OTKYZa
g = 4n? % .

BrocsieficTBuE 0Ka3aJoch, YTO ONpe/e/ieHHe YCKOPEHHS
CHJIBI TSXKECTH II03BOJISIET He TOJIbKO MOJIYYHTb BeJHYHHY
cXKaTHsa 3eMJH, HO U JleTa/IbHO HccJefloBaTh ee QUIYpY, T. e.
HaHTH OTKJOHEHHS reOHfa OT TOYHOIO 3JIJIHICOUAA, H, KpO-
Me TOro, MOJIYYHTb BaKHble CBeJ€HHS O BHYTPEHHEM CTpoe-
Huu 3eMau. B cBA3M ¢ 3THM B HacTodllee BpeMs TOYHOe
3HaYeHHe YCKOPEHHS CHJIBI TSKECTH H3MepeHO BO MHOLHX
ThICSYaX MYHKTOB B PasHBIX CTPaHaX H Ja)ke HA BOLHOH NG+
BEPXHOCTH OKeaHOB H MOpe#.
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Tenepp y Hac Bce INOATOTOBJEHO JJs ONpeJeseHus
Macchl H cpeAHell mioTHOCTH 3emuu. Hafinem cuny sempo-
ro TPUTSIKEHHS Ha MNOBEPXHOCTH 3JJIHICOHIA Ha LIMpOTE
45°. Ilo dopmysae Kaepo ycKopeHHe CHJbI TSKECTH TaMm
paBHo 980,62 rasaa.llenTpoGexkHOE yCKOpEHHE B 3TOH TOUKe
COCTaBJIsIET ¢ == w°a cos 45°, a CIPOEKTHPOBaHHOE Ha Bep-
THKaJbHOe HampaBJieHHe AaeT w?a cos 45° sin 45° = /,0a,
U, MOJICTABUB CIOJa 3HAYeHHd ® U a, noayuum 1,70 raga.
Hafizem yckopeHnue cHJBl NPHUTAXKEHHS, NpubaBasis 3Ty Be-
JIMYHHY K YCKOPEHHIO CHJbl TsKecTd. OTcioga yCKOpeHHe
CHJBI TPUTAXKeHHs 3eMyu Ha mupore 45° craHOBHTCA
paBHeM 982,32 rana, Ho no ¢opmyse Hbiotona 3to ycko-

peHHe paBHO k—]g%-, rie |k|=6,672-10-%. CpaBHuBasi 3TH

BeJIMYMHBI, TNpHHsAB R ==6,370-10% cm (cpennuit paguyc
3emau), moayuum aas macesl 3emau M =598 . 107 r.
Hens 3Ty Maccy Ha o0beM, paHee HalJeHHBIH HaMH: V =
= 1,0832 . 10?7 cm®, moOAyuYHM CpEAHIOI0 IUIOTHOCTh 3eM-
au M/V = 5,52 r/fcM® — ouenp Goabliyio, B 2 pasa GoJib-
lle NMJOTHOCTH 3eMHOH KOpbl. OTCIOLa MOXHO 3aKJIOYHTh,
4TO BHYTPH 3eMJH HaXOLHUTCS MHOTO TSI?KeJBbIX BeleCTB,
OYeBHJHO, METaJJIOB, M eCJIH Y4ecTb, UTO 3eMJs HMeeT
CBOHCTBA MarHuTa, O 4YeM, HalpuUMep, CBHJETEJbCTByeT
CTpeJKa KOMIlaca, H 4TO HaMarHHYHBaTb MOXKHO TOJBKO
JKeJe30 M B MeHblleH CTeNneHH HHKeJb-— MeTaJjJbl, OY€Hb
pacnpocTpaHeHHble B NpPHPOAE, TO NPHXOAHMM K 3aKJioye-
HHIO O CYIECTBOBAaHHH B LeHTPe 3eMJH 60JIbIIOro Kejeso-
HHKeJIeBOro siApa.

OnucaHHBIM TNyTeM aCTPOHOMMYECKHe HabJIONeHHS

(ycraHOBJIEHHE JJIMTENbHOCTH CeKYHJHl BDPEMEHH H OIpeje-
JieHHe reorpadUuecKol INHPOTHI), H3MepeHHe AJIMH Ha NO-
BepxHOCTH 3eMau (rpafycHble H3MepeHHsl) H Ha6JIOfeHHe
KauaHu#l MasTHHKA INO3BOJMJIHM HAHTH MacCcy H CPeJHIOI0
NJIOTHOCTh Bcell 3eMJH UM NMOJYYHTh BaXKHbIE CBeleHHA 00
ee BHYTPEHHEM CTPOEHHH, He Jesas HHKaKHX NpeAnoJioxKe-
HUH HJIH THNOTE3.
* Coraacuo ¢opmyne Kiepo u3MeHeHHe YCKOPDEHHS CHJIBL
TSXKECTH OT 3KBaTOopa K moJiocaMm cocraBisier 1/190 pouo,
a no wupotsl 60°, Ha KoTopoH HaxonauTcs JleHWHrpah, Ha
1/250 moaqio. Ilostomy Teso maccoir 250 kr B JleHuHrpaze
Ha | Krc Tsixesee, yeM Ha 3KBaTope.

Bnusier Takxke M BhICOTa HaJ YPOBHEM MoOp$, HMeHHO
Ha Kaxzape 1000 M BLICOTBI YCKOPEHHMe CHJBI TSAXKECTH
ymenbliaercd Ha 0,3 rasa. OTH H3MEHEHHSI HYKHO, CTPOrO
FOBOpS, YUYHTHIBATh M HPHU aTJETHUECKHX COCTS3aHUAX.
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[IpennosoXEM, HaNpHMep, YTO CEPEBHOBAHHs MO TsKeoft
aTeTHKe TPOUCXOIAT B cronuue KomymOGuu Borote, KoTo-
pasi HaXOAMTCS Ha HIMPOTe -4-5° u Brcore 2600 M Haf
yposrem Mopsi. Ha 3Toli muipoTe yCKOpeHHUe CHIMBI THIKECTH
pasHo 978,1 rana M 3a CYeT BHICOTHI OHO ellle Ha 0;8 rana
MenbIlte, 4TO B 0Guledl cioxHOCTH RaeT 977,3 rama. B Jle-
HHHrpaZfe Ha HHpoTe 60° U ypoBHE MOPSA YCKOPEHEE  CHJLI
PasKecTH cocrtaBniser 981,9 rama —wua 4,6 rama Ooubiie.
TlomycTHM, ATO aTJeT CaMOro TSAXEeJOro Beca YCTAHOBHII
B Boerotre MupoBOH pekopH, MNOAHAB B TOJIKE IITAHTY B
250 -kr. Ilpuexas B JleHHHTpPald, GH He CMOT MOBTOPHTH
CBOi#l peKopy, Tak ‘KaK ilITAHTa cTanma Ha | Krc Tskesiee,
XOTsl B3BelIMBaHHe IITAHrH HHKAKOH pasHHIEI He JaJo,
TaK KaK THPH HAa Becax TOXKe CTanu TaxKedee. JIuuib 1mpy-
JMUHHHE Bechl, B KOTOPHIX BeC Tella ONPeAR/IZCTCS N0
PACTHZKEHWIO TPYKHESl, NOKA3ANHM OH PA3HULY B Bece
mranrd. PykH aTaera MOMKHO YAOEOOHTH TAKOH NPYHuUHe.

MeHee 3aMeTHO OMUCAHHOE -FBVEHHE BAUAET ‘B APYTHX
BUZAX CAOPTa, HANpuMep, B COCTA3AHMM B MPRIKKAX C lie-
CTOM. 3HeCh, Pa3Huiia COCTABHIA Obl JUEib 2 CM ITPH MPLIXK-
Ke Ha 5 M -BHICOTHI H BPfJA AU Gbuta Obl 3aMmeueHa. Crpa-
THWBAETCH, HOUEMY DA3JHIYVE B CHUJIE TSNCECTH He YUHTHBA-
€TCA IIPH VCTAHOBJIEHHH MEPOBHIX CHOPTHEBHBIX 'PEKOPICHE?
Mosker GiITb, CIOPTCMEHEH! -HEEOCTATOYHO 3HAIOT (Gu3uKy?

:BPAHIEHUE 3EMJIHU # - EFO JIOKA3SATEJILCTBA

Ecnn mwapeoGpasHocTb # fare HPHOMHATE/be
HEe pas3Mepsl 3eMyu GbLUIH H3BECTHH! Yoke 0ojee IBYX T2
G4 JIET, TO O ee BpaleHHH JIIONU Y3HALH .JHbL B cepeliu-
we XVI croseTis, MeHee YeTHPEX C IIOJNGBUHOH BEKOB
H&3ajl, Onarojaps BeXHKOMY IOJIBCKOMY 'yueHomy ¥Komep-
RuKy. [Ipagna, B ApeBHOCTH GO OFHMO HOLIEHHIEE O HAC
BLICKA3BIBAHHE O BPATIeHHH 3eMJIH — TPeYecKOro aCTPOHO=
Ma Apucrapxa B III Beke 10 H. 3., HO 3TO GHIAO B WOPSIM+
ke -DUAOCOPCKOY MHCTH, He HPETeHAYOUIeH HA peasibs
HOCTb.

Komepruk B cBoefl smaMenHTOH kHure «O  BpalleHUH
HeGecHbIX cep», Bomuefwedt B 1543 r., rosopur o6 OTHO-
CHTeJLHOCTH Habmiofaemslx 7AByxeHu#i., Bor ero ciosa:
«.iIpH J[BUNEHHH ‘KoOpalGud 8 THMXYIO HOrOAY BCe HAXOMs<
lileecs ‘BHe NPEJICTABANETCS MOPENJIABATENIO JBUKYILHMOCH,
Kak: 0B OTpaXas ABHiKeHHe KOPalJs, a ‘caM HalMOTaTeNb
CYHT&ET (celsl B TIOKOE CO BCEM 'C HHM HAXOAAIIHMCH. DTO
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XKe, Ge3 COMHEHHS, MOXKET IPOHCXOJHTb W INPH IBHKEHHH
3emJH, Tak 4TO MbI AyMmaeM, OyATO BOKPYr Hac Bpaulaercs
Bcst Beenennaay.

B 2rHx caoBax ocoOeHHO BajKHD 3aMeUaHHE, YTO Mope-
IJTaBaTeJb MOKET CuHTaTh ceGsi HEMOIBHIKHBIM, €CJIH JBH-
JKeHHe KopaG.osd cOBepHIAeTCs: B THXYIO MNOTOALY, Tak Kak
IPH BOJIHYIOLIeMCS MOpe Kauka KopalJjs sfCHO yKasajia O
Ha ero IBH:KeHHe. To XKe caMOe OTHOCHTCS W K JBHKEHHIO
3eMuH. Bo Bpemena KomepHuka eille He GHUIH. A3BECTHH Te
SIBJICHHSE, KOTOpbie, MOJO0OHO KadkKe KopaG/d, Hemocpe-
CTBEHHO YKAa3hBaJH H& JBHXKeHHe Jemuan Boxpyr CosHina
H CyTOYHOe BpallleHHe ee BOKPYr ocH. Tem He Menee Ko~
nepHAK OHT y6exJeH B CyIIeCTBOBAHHHM 3THX JBUXKEHHI,
N03TOMY H TPHBEJ HPUMED O MoOpelIaBaTesNe Ha KopalJe
B THXVI® NOrOay; OBWIO Gbi COBePIEHHO HEBEQOATHO AOMY-
CTHTE, 4TO Ha CaMOM J&Je JABHIXKYTCs Bee OKPYIKaloilne
npefIMeTH — rdBaHb, Oepera ¢ TOPONOM H TropaMH, a He
KPOXOTHEIE D CPABHEHUIQ C HUMH KOPaGib

KomepHHK ellle He OTPENIMJICS OT NpeICTaBJeHUS 3Be3N-
HOro Heba Kak. OorpoMuo# chepH, oKpyKamwilell COMHEUHYIO
CHCTEMY, K BHyTpeHHefl. MOBEPXHOCTH KOTODOH MPHKpeILTes
HBE 3BE3JH. B JefCTBHTe/IbHOCTH EaC OKpykaer Gesrpa-
HHYHOE KOCMHYECKOE HPOCTPAHCTBQ, B KOTOPOM HAa Da3HHX
PacCTOSHHAX. Kak. MexJy co6odf, Tak u or 3emJH, pac-
CesHH pasJHuHBle OGBEKTH — ropsune 3Be3fibl, 00JaKa
CcBeTSIIerocs W TeMHOTO rasa, MeTeopHoe BellgcTBa. He Oy~
JY4H B COCTOSIHMH BOCIDHHATb LYOHHY IPOCTPAHCTBA, MH
OTHOCHM HX HA OJVHAaKQBOe PAaCCTOSHME, OTKYAa H BO3HHK~
JO mpeicTaBienvie HeGocBOJa WIH HebecHOH chephl, KOH=
LeHTPHYEECKH OKpyxXawomel 3emnio. kHabniolleHus moxasbl+
BaleT, yTo 3Ta cepa BpamaeTcs ¢ BOCTOKZ Ha. 3amaj BO-
KPyr OCH, mpoxojsuleil 6.u3 3Be3[Ab BTOPOH BEJHUHHHI B
coaBe3un Maoli MeIBeAHUE H IIOSTOMY Ha3biBaeMOk
IMoasproi. Paguyc 310l chepr HACTOMBKO BeNHK, uTo Ko-
MepHUK G HeM ckasad: «OH 3acraB/igeT HCYe3aTh H3 BHIA
Aaxe opOUTY rOTOBOrO. ABHXKEHHs 3eMJH» H YTO MEeXJY.
HauBbICIIef (T. e. Hauboaee yAadeHRoH oT Cosmila) maa-
HeToit CaTypH M coepofl HENMOJBHIKHbIX. 3Be3[. HaXONHTEs
ele OueHbh OOJIbILIOH MPOMEXYTOK. 3[ech TEPMHH <«HeNOo-
JBHXKHEe 3Be3/Ihi» YHOTPeO/adeTcs: B TOM CMEIC/E, YTO BHAH-
MOe pacloJioXKeHHe 3Be3JlL MeXAy Co0oi ocTaeTcs HeHa-
MEHHBEIM K OHM HaM KaXyTC# NPUKDEIVIEHHBIMH Kk HeOeCHOH
cepe.

B cmsizu ¢ stum KomepHHK fdaJblie pacCyXIaerT, YT
«He60 HeH3MepHMO BEJIHKO [0 CpPaBHeHHI0 C 3eMied H
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npeicTaBJseT GeckoHeuno Gosibluylo Beanmuuny. Ilo ouenke
HallMX YyyBCTB 3€MJH IO OTHOIIEHHIO K HeOy — Kak TOYKa
K Teay, a IO BeJHYHHe KaK KOHeYHOe K OeCKOHEeUHOMY».
Ianee on rosoput: «[opasmo Gojiee yIMBHTEJbHBIM OBLIO
6bl, ecau OBl B ABaJllaTh YeThipe yaca MOBOPAuMBajach Ta-
Kas rpomMajia MHpa, a He HaHMEHbIIAs ee 4YacTb, KOTOPOH
SIBJISIETCS 3eMJIs».

dtu paccyxkienns KomepHuka coBeplienHo yGeLHTeNlb-
HBbl, H C TOrO BpeMeHH TeJHOLEeHTpPHYecKass CHCTeMa MHPa,
HeCMOTpsl Ha NpPOTHBOJEHCTBHE IEPKBH, yCMaTpHBaBlIed B
Hell epeTHYeCKOe YyueHHe, NOJpPHIBalolllee aBTOPUTET CBi-
WIeHHOro MHCaHUS, CTaja NMOHEMHOry pacHpOCTPaHsThCsH, B
0COGeHHOCTH MOCJe TePBbiX TEeJECKOMHYECKHX HaOJI0eHHiI
TFanunes B mauase XVII Beka, oTkpoiBilero $assi Benepsl
u uethipe cnyTHHKa IOmutepa. Bekope Bpauienye 3eMiH cTa-
JIO OOLIEeNpHHATHIM ' GaKTOM, XOTSl NPSIMBIX J0Ka3aTeJbCTB
eMy ellle He ObLto. [lox OpsMBIMH JOKa3aTeJbCTBAMH MBI
HMeeM B BHJAY TaKHe SIBJEHHS HJH ONBITHl, KOTOPble MOXHO
OODBACHHTb He HHAUE, KaK BpallleHHeM 3eMJIH. :

Ha opmno takoe sBienune ykasan HeloToH. Ero cospe-
MeHHHK P. I'yk — «KypaTtop ombiToB» KopoJseBckoro o0uie-
CTBa, T. €. bpuTaHcKOH akaJeMHH HayK, NBITAJCS ero BOC-
NPOH3BeCTH, Ho OGe3pe3yabraTHOo. Peub HaeT 06 OTKJ/OHe-
HUH CBOGOJHO NaJaloOlHX TesJl K BOCTOKY OT BepTHKaJIH.
CyLIHOCTb 3TOrO SIBJIEHHSI COCTOUT B CJAEAYIOLIEM.

IIpencraBum cebGe rae-nubyap Ha 3eMJe, TOJbKO MO-
Janblile OT ee TMOJIOCOB, BBHICOKyI0 OaliHio. Ee Bepuiuna,
oTCcTOsALlas AaJjblie OT OCH BpalleHHs 3eMJH, ONHChIBAaeT
B TeyeHHE CYTOK OKPYKHOCTh GOJblIero paauyca, 4eM ee
OCHOBaHHe, a NMOTOMY M HMeeT OOJIBLIYIO JHHEHHYIO CKO-
pocTb. 3aMeTuM, 4TO HaHOOJBLIYIO JHHeHHYIO CKOPOCTb
HMelOT TOYKM 32KBaTOpa, TAe oHa paBHa 465 M/c, a Ha
OPOMEXKYTOUHBIX Tapajjensix ¢ LIHPOTOH ¢ cocTaBJseT
465 cos ¢ M/c u Ha mouaiocax paBHa HyJmo. IIpu cBoGox-
HOM majieHHH ¢ GaliHi 6e3 rOpH30HTAJBHOIO TOJNYKa Maja«
I0Ilee TeJO COXPaHSEeT BCJAeACTBHe HHepUHHM IpPHOOpeTeH-
Hyl0 Ha OalllHe JHHEAHYI0 CKOPOCTb, HalPaBJEHHYIO C 3a+
najga Ha BOCTOK, H, yIaB Ha 3eMJI0 Y NOAHOXHSA OallHH,
OTKJIOHSIeTCS B CTOpPOHY BpallleHHsi OallHH, T. €. K BOCTO-
Ky. OmHako Takoe OTKJOHEHHe OYeHb MaJl0 BCJEJICTBHE
MaJIoOl pasHUIBl B JHHEHHBIX CKOPOCTAX BepLIMHBI OallHH
H ee OCHOBaHHf, a TaKxXe KDAaTKOCTH BPEMeHH MNaJeHHs
Tesa. IToaToMy He yausHTesbHO, YTO I'yKy, nmponsBoauBLIe«
My B koHUe XVII Beka omblT B 1a060pPaTOPHBIX YCJOBHSX,
He yJasioch OOHapyKHTb 3TOTO SIBJIEHHS,
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JInmp ropasno mnosxe ObUIH NQIYYEHbBI NOJOXKHTEJIbHBIE
pesyabrathl: @, Bennenbepr B 1802 r. B 'ambypre nabuio-
Jaj najeHde Tesa B 6alllHe ¢ BbICOTHl 76 M. B cpegHem u3
31 onwita 6bl0 mosyueHo oTkJoHeHHe B 9,0 MM, OH Xke B
maxrte HaGJionaJ MajfeHHe TeJ C BBHICOTHI 85 M H HOJYYHJ
oTkJoHeHHe B 11,5 MM. ®@. Peiix B CakcoHuu, Toxe B lIax-
Te, IIPU BhicoTe NajgeHus 158 m mosyuna 28,4 mMm. Bce atu
OTKJIOHEHUS COIJIacyIOTCs C pacueTHHIMH B mpenenax 10 %,
YTO NPH TPYAHOCTH ONLITOB OBLLIO BIOJIHE YAOBJIETBOPH-
TeJILHBIM,

Haun6onee HarasiaHo u ybeluTesnbHO BpallleHHe 3eMJIH
JOKa3bIBaeTcsl ONMBITOM, OCHOBAaHHOM Ha CBOHCTBe MasiTHHU-
-Ka, NMOABEIIEeHHOro TakK, 4ToObl OH Mor cBOGOJHO KayaThCs
.B J1000M HanpaBJieHHH, COXPaHATb OTHOCHTEJbHO BHeEIIHe-
ro NpPoCTpPaHCTBA IJIOCKOCThH CBOUX KoJieGaHHE NpH Bpalie-
HUH ONOPH, K KOTOopoH oH nozaBeuweH. CooTBeTCTBYIOMIMH
ONHIT OB/ BHEPBble MPOJEMOHCTPHPOBAH (paHIY3CKUM (H-
sukom JI. ®yko B 1851 r. B 3maHum napuxkckoro Ilan-
TeoHa. MasdTHHK AIuHOH 67 M COCTOSA/ M3 NPOBOJIOKH, HA
KOTOpOH BHceJ JaTyHHBIH wap Mmaccoft 28 kr. OTKIOHeH-
HBIE B CTOPOHY M 3aTeM OcBOOOXKHAeHHbI 6e3 60OKOBOro
TOJYKa, MasTHHK COXPaHsAJ HanpaBJjieHHe CBOHUX KauaHHH
OTHOCHTE/IbHO BHEIIHEro MPOCTPAHCTBA, HEe3aBHCHMO OT
37laHus, BpallaBlierocs BMecTe ¢ 3eMJefl.

B npoTHBOMO/IOKHOCTL ONMBITY ¢ MajJeHUeM TeJ, B KOTO<
POM OTKJIOHEHHe INPONMOPIHOHANbHO KOCHHYCY LIHPOTHl H
NI03TOMY MaKCHUMaJbHO Ha 3eMHOM 3KBaTope, a Ha TOJIOCEe
pPaBHO HYJIO, IJOCKOCTb KoseGaHu#i MasTHUKA DPyko NmoBo-
pauHBaercsl OTHOCHTE/JbHO Bpauiamomefics 3eMaIH NPONOp=
HHOHAJBHO CHHYCY IUHDOTH], T. €. B MOJHOH Mepe Ha MOJIO~
Ce U NIPH OTCYTCTBHH IOBOPOTAa Ha 3KBATOpe, YTO MOSICHe=
HO Ha puc. 7. Mb BHAHM, YTO Ha IOJIOCe HaNpaBjeHHE
KaXJ0ro MepuauaHa, Bpalaiouierocs BMecTe ¢ 3eMueil,
coBepliaer noJHuii o6opor B 360° 3a ONHH CyTKH (3Be3l-
Hble), TOTJa KakK Ha 3KBaTope BCe MePHAHAHBI IePeHOCHT=
Cs1 TOCTYMAaTeNbHO, T. €. apajJejbHO caMHM cebe, H OCTa«
IOTCSI HeH3MeHHO HalpaBJeHHHIMH B OJHY H Ty e TOUKYy
HebecHOH cephl.

Mlupora Ilapuxka ¢ = 48°50". Ilaockocts KauaHui
MasiTHHKa MOBOpaudBaeTcss TaM 3a CyTKH Ha 360° sin ¢ =
= 271°, tak uto moaHuii obopor Ha 360° oHa coBepluaeT
B 360/271 cyrok uau 3a 32 u. Ilonnwiii nmepuox Kauanui

T
MasTHuka T = 2 /\/?, rae, Kak H panblle, [ — AnuHa
MasiTHHKA, a g — yCKODEHHe CHJbl TAXKeCTH. B  ombiTe
23



®yko 6pio =67 M m g=29,81 wM/c? oTkyna nepuoxR
KoseGanusi MasTHuKa T = 16,4 c. Taxenpl#l map MasiTHH+
Ka HMMeJ CHH3y OCTpHE, KOTOpOe IIPH KaxkJOM pa3Maxe
IpoYepYHBasO TOJOCY HA TOPKE I[ecKa, HAaCHIIaHHOH IO
Kpaw KpYIVIOTO NOMOCTa MHOJ MAasSTHHKOM Ha PAaCCTOSHHH
4 M oOT LeuTpa— TOYKH paBHOBeCHS MasTHHKA. 3a
16,4 ¢ 3emsns moBopaunBaercs Ha 4,1 U Ha CTO/LKO NOBO-
paunBasach Obl NJIOCKOCTb KadaHMH MasTHHKa Ha TOJHOCe.
Has Tlapuxa 5Ty BeJUYHHY HYKHO NIOMHOXHTb Ha sin ¢,
uto paer 3,09 uau B Aonsx paauyca 0,00898 u npu r =
= 4000 MM paBHO 3,6 MM — BIOJHe 3aMeTHafl BeJHYHHA,

Nontc

JKBaTOP

Puc. 7. BpameHHe MepHAHAaHa Ha [OJIIOCE M MEPEHOC Ha 3KBATOPE.

Ha cronbko moBopaumBasach MIOCKOCTh KOJeGaHHA MasiTs
HHKa TIPH KaXIOM IOJTHOM pa3Maxe, H ero OCTpHe Npoduep-
YHBAJIO Ha NeCKe KaXABIH pa3 HOBYIO KaHaBKy, UTO GbLIO
XOpOIIO BHUIHO MHOTOYHC/IEHHBIM 3PHTE/SM, IIPHCYTCTBO-
BaBLIUM [P NIepBOM ONHTe B mnapuHxkckoM [lanteoHe
(puc. 8).

C Tex mop MmasaTHHK DyKo DEMOHCTPHUPOBANCS MHOTO
pas B pa3/jIMUHBIX MecTax W JaxKe B J1abOPaTOPHBIX YCJO«
Busix. Ho nawmbosiee BmeuarssiomuM SBJISETCS MaNTHUK,
IeMOoHCcTpHpYyeMBlfi B McaakueBckoMm cobope B JleHuHrpa-«
ne. Ero npauua cocraBasier 98 M, u Omaronapsi GoJblioi
reorpaHyeckofl IIHpore, paBHoH 60°, OH COBEpLIAET TIOJ«
BBl obopor 3a 27,7 u npu mepuoie KauaHuit B 19,8 c,
3oecb NpH KaxXAOM pa3Maxe OH OTcTymaer Ha 4,3/, T. e,
B 1,4 pasa Gosablle, yeM IpH nepBoM omnbire Pyko B nas
puxckoM [lanteone.

®yKo ellle BHICKA3aJ MbICIb 00 HCIOJNB30BAHHH THPO+
cKoma, T. e. GblcTpO Bpamiamllerocs TBepAOro Tesa, AJs
obHapyxeHus Bpamenusi 3eMan, Ecau rupockon ycrpoeH
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TaK, YTO €ro och BpalleHHUS MOXKET MPHUHHMATh B MPOCTPaH«
cTBe Ji000oe Hampas/eHHe, TO Ha Bpauawoulefics 3eMmJje OH
OyJeT CTPeMHTbCA 3aHATb TaKOe IOJIOXKEeHHe, YTOOH ero
och BpallleHHsl CTaJja napaJesbHoit 3eMHo#t ocu. Ha stom
MpUHIHIE BIOOCAEACTBHU OB NOCTPOEH THpPOKOMIAc, yKa-
3BHIBAOIUMA HalpaBJjieHHe reorpaduueckoro MepHiHaHa, a
He MAarHHTHOTO, KaK OOBLIKHOBEHHbIH Kommac., I'mpokommac
HBlHe HMeeT iIHPOKOe H BaxKHOe NPUMeHeHHe B HARUTAUUH
U 0cOCEeHHO B aBHAIlHH.

Puc. 8. Tlepas neMoHcTpanus MasTHHKa ®yko B nepuxckoM [Tanrteona
B 1851 r. (mo crapoit rpasiope).

Bpamenne 3eMin BiusieT Ha ABUXKEHHSI TeJl Ha 3eMHOM
MOBEPXHOCTH, TaKHe KaK IepeMeljeHHe MacC BO3JAyXa NpH
BeTpe, TeyeHHe BOJAB B pekax. [IpexncraBam cebe TeJoO,
IBHXKYyIlleecs: B HAIIMX CPeJHHX LIHPOTAaX MO MEPHIMAHY €
ceBepa Ha Ior. B cBoeM Haya/JbHOM NOJIOXKEHHH, CKa)XeM
Ha wupote -+60° ero cKopocTbh mepeHoca BpalleHHeM 3eM-
JH B 2 pa3a MeHbllle, Y4eM Ha 3KBAaTOpe, TaK KaK HA TaKOH
WHPOTe paaHyc NapaJjijiesH, NPONOPUHOHANBHHIA KOCHHYCY
IIMPOTH], B 2 pa3a MeHbllle pajauyca 3kBaropa. [lo uuep-
UMH JBHXKYlUeecs IO MePHAHAHY TeJO CTPEMHTCS COXpa-
HHTb NEePBOHAYAJbHYIO CKOPOCTb NEPEHOCA, HANpPaBJIEHHYIO
B CTOPOHY BpalleHHsi 3eMJIH, T. €. C 3amaja Ha BOCTOK.
- IBurasice Ha Ior, GamXKe K 3KBaTopy, Tej0 INOMajaer B
MecTa, HMemolHe 66JbIIYI0 CKOPOCTh NEpeHoca, H MO3TOMY
OTCTaeT OT HMX, a TaK Kak BpalleHHe 3eMJH CTPEeMHTCA
yBJieub €ro Ha BOCTOK, TO, OTCTaBasl OT Hero, TeJO0 OTKJOHS-
eTcs K 3amaly. Ho npu ABuKeHHH Ha 0T, 3amlaj HaXOOUTCA
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C TpaBOH CTOPOHBI, MO3TOMY OTKJIOHeHHe IBHXYIIErocs
TeJja MPOUCXOAMUT BNPABO OT HAaNpaBJEHHA [BHKEHHSI.

Takoit e pe3yJbTaT NOJNYYUTCS H MJIsi Teaa, ABHXKYLIes
rocs Mo MepHAMaHy c Iora Ha ceBep. BMmecro oTcraBaHHS
OT CKODOCTH BpalleHHs 3eMJH NPOHUCXOIHUT YHpexKAeHHe,
T. €. CTPEMJIEHHE OTKJOHHTbCA K BOCTOKY, UTO ONAThH OyAer
BIPABO OT HampaBJjeHHUsi NBUkKeHHUs. IlepeMena 3Haka oT-
KJIOHEHHUs] MPOUCXOAUT Ha 3KBATOpe, IJe JIMHelHas CKO-
pPOCThb MaKCHMaJjbHasi ¥ Ha HEKOTODOM -ydacTke MNMOYTH IO«
CTOsIHHAsl, TaK KaK KOCHHYyC OJM3 HyJs rpagycoB MeHseT-
csl OUeHb ME/JIEHHO M NO3TOMY CKODOCTb IlepeHoca TOXKe C
IIHPOTOH NpAKTHYECKH He MeHseTcd, TaK YTO OTKJIOHEHHe
31eChb OTCYTCTBYET.

OO6b1uHO npHu 0OBSICHEHHH OMNMCAHHOTO SIBJEHUS] OI'DAHH«
YHBAIOTCSl CJyYaeM JBHUIKEHHS [0 MepUAHAHY, HTHOPHUPYS
IBHKEHHe N0 NapajJiesNd WJId Jaxe npeanosaras, 410 B
9TOM cjydyae BOOOLle He NPOHUCXOAMT OTKJOHEHHUS ABHXKY-
uuxes ten. OQHaKo MPaBHJIO OTKJIOHEHHSI OCTaeTcsl B Cuje
npu J1060M HampaBJeHWM ABHXKEHMs, [Js1 NOKa3aTeJbCTBa
4ero JOCTAaTOYHO pas3obpaTh ciaydyai ABHKEHHS, NeplHeHIH-
KYJPHOTO K MepUAHaHy, T. €. O napaJuiesu.

O6paruMcs BHOBb K puc. 6. Ilycrp Teno aBuxercss K
BOCTOKY — B CTOPOHY BpalleHusi 3eMJH. Torma K ULeHTpoO-
6exxHOil cuJie, MpHCyLlefi BceM TesaaM, yYacTBYIOLIHM BO
BpalleHHH 3eMau, U BxoAsulefi He6GOJbIION cocTaBHOH
4acTbl0 B CHJIY TSXKeCTH, NPUOGAaBUTCA ellle OoUeHb MaJjas
IoJIs1 UeHTPOOGEeKHOH CHJBI, HANpaBJEHHOM INepIeHIHKY-
JIIPHO K 3eMHOH OCH W NO3TOMY JieXaule#l B NJOCKOCTH I1a-
paJjJeny, KakK MokKasaHo Ha pucyHke. Pasjoxum sty noGa-
BOYHYIO CHJIy Ha J[Be COCTaBJSWOLIHE, OALHY — HalpaBJieH-
HYI0 BepTHKaJbHO BBepX, KOTOpasi HEMHOr0 YMEHbIIHT Bec
IBHXYIIErocss Teja, H ADPYTryl0 MO TOPH30HTAIH — Kaca-
TeJbHO K 3€MHOMYy lIapy (B JaHHOM CjyYae MOXHO Mpe-
He6peup CIVIIOCHYTOCTbIO 3eMJu). DTa rOPHU30HTajbHas CO-
CTaBJfAKOIIAas HanpaBldeHa N0 MepHIMaHy K IOry, T. e.
BIIPABO OT HANPaBJIEHUs! ABUKEHUS.

. Ecnu teno nBuxkercs Ha 3amnaf, B CTOpOHy, NPOTHBOMNO-
JIOXKHYIO BpPAIlleHHI0 3eMJIH, TO 3TO YMEHLIUHT COCTAaBJSAN-
LIyI0 IeHTPOOEXKHON CHJIBI, YTO MOXKHO paccMaTpuBaTh Kak
NPHJIOXKEHHe OYeHb MaJIOH LEHTPOCTPEMUTENbHOR CHJIHI,
HanpaBJIeHHOH INepNeHINKYJSPHO K OCH BpallleHHss 3eMJIH.
Pasmaraa sty cusy Ha BePTHKAJbHYIO COCTABJSALLYIO, Ha-
NPAaBJEHHYI0 K LEHTPY 3eMJIH H HeMHOrO yBeJMYHBAIOILYIO
BeC Tejla, H Ha TOPHM3OHTAJIbHYIO, HalpaBJIEeHHYI0 Ha 3TOT
pPas K ceBepy, IoJyuaeM OTKJOHEHHE ONATbL BNPABO OT Ha-
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npaBieHdst nABuKeHust. OueBHIHO, YTO Ha 39KBaTOpe B
o60oMxX cJaydyasgx TOPH3OHTa/JbHAsd COCTABJAAIOIAS OTCYT-
CTByeT, TaK Kak IeHTpoOexkHas cHJia 3/eChb HampaBJeHa
LLeJHKOM II0 BepPTHKaJH. B I0XKHOM HOJYIIapHH INIPaBHJIO
OTKJIOHEeHUs OyaeT oO6paTHHIM.

Takum o6pa3oM, He TOJbKO COXpaHsercs - CTpeMJIeHHe
JBHXKYIIUXCS TeJ OTKJOHATHCA B IIPaBYIO CTOPOHY B ceBep-
HOM TIOJIyIIapHM, HO BBHIYHC/EHHE IIOKa3blBaeT, YTO U KO-
JIHUECTBEHHAsT CTOPOHA 3TOTO SABJEHUS He 3aBHCHT OT
HampaBJ/IeHUsl IBHXKeHHs, OYALy4H OZMHAKOBOH Kak IPH JIBH-
JKEHHH MO0 MepHAHAHy, Tak U MO NapaJJjieJd HJIH B HpoMe-
KYTOYHOM HAaIpaBJeHHH, YTO ABJASETCSA CJeJCTBHeM oblle-
ro 3aKOHa JBHXKEHHS MO0 MOBEPXHOCTH Bpallalolerocs
Tesa, OTKpHITOro (paHnysckuM ydenniM [, Kopuosucom B
30-x romax OpPOULJIOTO CTOJIETHS M HOCSIIETO €ro HMs.

OmnucaHHoe CcBOHCTBO [BHXKYLIMXCS TeJ Ha Bpauaio-
wefica 3eMse nposBasercss B pade ABieHHH. Kak moame-
T B 1857 r. pycckuii akagemuk K. M. Bap, Gosbuiue H
[IOJIHOBOJIHbIE PEKH CTPEMATCS OTKJOHUTHCS B CBOEM Teue-
HHH BIIDaBO, CHJbHee INOJAMBIBas NpaBei Oeper, KOTOPHIH
nosToMy ObIBaeT GoJsiee KPYThIM. DTO CTpPEMJeHHE NPOsB-
Jsercsd U B JBHXKEHHH BO3JYLIHBIX Macc U NPHBOAHT K 006-
pPasOBaHHIO [acCaTHBIX BETPOB H IIMKJOHOB, a TaKke
BJIHSIET HAa MOpcKUe TeueHMs. Takoe ke OTKJIOHEHHE IPOHC-
XOIUT ¥ TIPH TOJIeTEe apTH/AIEPUHCKHX CHApSJOB, H Jaxe
Ha XKeJIe3HBIX JOporax, ecju Mo OJHOH KoJiee JBHIKEHHE
TIPOHCXOJHT TOJILKO B OJHOM HAaNpaBJIeHHH, CH/IbHee H3HA-
LIHBaeTCs NPaBbId peJibC.

BPAIIEHHWE 3EMJIH U U3BMEPEHHUE BPEMEHH

Bpemst nsMepsiercsi ¢ NOMOLIBIO IEPHOIHYE-
CKHX IPOLECCOB, COBEPIIAIOUINXCS IO BO3MOMKHOCTH B IHO-
CTOSIHHBIX U HEU3MEHHBIX YCJOBHAX, a NIOTOMY H OJHHAaKO-
BOA NPOJOJIKUTENBHOCTH. TakKoOBH, Hampumep, KoJjebaHus
MasATHHKA, KoTopble rosananiackuii ¢usuk X. Tolirenc B
1656 r. mpuUMeHHJ B H30GPETEHHBIX UM CTOJIOBHIX H CTEH-
HBIX yacax. TakoBbl U KpPyTH/bHble KojebGanus GanaHcHpa,
CBOOOJHBIE OT CHJIBI TSIXKECTH, B KADMaHHBIX 4acax, a Tak-
e BHOpalMH KPHUCTa/Na KBapla B 3JeKTPOHHBIX Yacax.
MexaHu3M YacoB HyXKeH /s TNOAJepxKaHus KosebaHui,
4ToObl OHH He 3aTYyXJH, AJd cueTa STHX KoseGaHMN U Ile-
peHoca UX Ha cTpesaku Ludpepbaara.
Onnako xakuM Obl CIHOCOGOM HHM H3MepsIOCh BpeMs,
3TO H3MepeHHe JMAOJKHO OBITh AJ8 BCeX MNPaKTHYECKHX
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HY:KJ COTJacoBaHO C BpallleHHeM 3eMJIH, MPOU3BOASIIUM
CMeHY - JHS M HOYH H 3THM pery/JHPYIOIHUM BCIO Hauy
}H3Hb. DTO BpaileHHe coBepliaercsi ¢ GOJbIIOH paBHOMep-
HOCTbIO, GoJiee UYeM AOCTATOYHOH JJis BCeX KUTEHCKUX MO«
Tpe6HOCTe!l M GOJBIIHHCTBA HAyYHBIX H TEeXHHYECKHX MHpH-
MeHeHn#t. Ho mpu 3TOM mpexxzie Bcero BO3HHKaeT BOIpOC,
OTHOCHTEJIbHO Yero WJH MO Kakofi MEeTKe OIpelesNHTh Bpa-
nrenve 3emau? Kasasoch 6bl, YTO Takasi MeTKa JOJIXKHA
GHITH HEMOABHMKHOH, HO OTHOCHTEJbHO uéro? MeTKa MOXKET
ObITh HENOABMXKHA OTHOCUTEJNbHO HANpaBJEHHSI K KaKoH-
HUOYyIb HateKoil 3Be3fe, NPAKTMUECKH COXpaHAOUIed ero
OTHOCHTENbHO 3eMJH, HO TOrja H3MepeHHe BpeMeHH paso-
nock 661 ¢ CoJtHlleM, HamnpaBJ/leHHe K KOTOPOMY MeEHSIeTCS
B TeueHHe roja, a IOTOMy HoTepsiach OBl coryiiacoBaH-
HOCTb CO CMEHOH IHS H HOYH.

OnuceiBass 3TO SiBJIeHHe, NpPHBeleM TakKoe CpaBHEHHE.
IlIpencraBuM cebe copeBHOBaHHe N0 Oery Ha JHCTaHIHIO
500 M, COOTBETCTBYIOLIYI0 OJHOMY OGOPOTY Ha KpyIJiOM
cranuone. Ilycth maH crapt, HO Bo BpeMs Gera Merka ¢u-
Huma OHa CIABHHYyTa BIlepef IO HampaBJ/eHHIO Oera Ha
50 M. Torza, nocse npobera 0ZHOTO IOJHOTO Kpyra, COCTsi-
3al0ILUMCS NPHAETCA JOMOJHHTENbHO npobexare Te 50 M,
Ha Koropele mnepenBuHyT (uumm. IlycTe crapr xaxzmoro
crenywooutero 3abera naerca TaMm, r'ie Obln QUHHIN TIpeasl-
JOymIiero, KOTODPHI KaXX[AHlfi pa3 mnepejaBurastca Ha 50 M.
Torpa uepes mecATb 3aberoB CTapT OKaXeTcs B TIepBOHA-
Ya/JbHOM MecTe, HO YHCJO 060pOTOB, KOTOPble GEryHel mpo-
OGexanu NO CTafHMOHY, OKa)KeTcs paBHBHIM OJMHHAIIATH,
TaK Kak OAUH HOMNOJHHTEJNbHHII 060pPOT OHH mpobexkaJH,
npeciaenys nepeiBHTaBIIMUCST (QUHHIL,

Heuto monoGHoe NMpOHCXOZHT M ¢ BpalleHHEM 3eMJH,
ec/iin o6OpOTHl CUHTaTh OTHOcHTedbHO CoJHIA, HampasJe-
HHe Ha KOTOpOe eXeJHeBHO MeHsIeTCs IIOYTH Ha OAMH rpa-
ayc. 3a cyTku 3eMJs coBepIIaeT OJIHH 06OPOT BOKPYT
CBOeH ocd, HO M NPOJBHraercsi No coeil opOuTe, H I03TO-
My, 4To6bl crath K COJIHIY TOYHO NpexKHeH CTOPOHOH, OHa
JIOJIKHA elle RONOJHHTEJNbHO IIOBEDHYTbCA Ha TOT YroJ,
KOTOPHIH OHa mpomiia no op6ure. OTci0La BO3HHKIH jBe
eIWHUIbl JIJs1 H3MepeHHsT BPeMEHH: IepHOJ BpalleHHs
3eMJIH OTHOCHUTE/IBHO NANEeKUX H I03TOMY <«HENOABUIKHBIX»
3Be3Jl, Ha3blBaeMbli 3Be3QHBHIMH CyTKaMu (BpeMs, H3Me-
psieMOe HMH, Ha3bIBaeTcsl 3Be3JHBIM BPeMeHeM), H Iepuoj
BpalleHuss 3eMJu oTHocuteabHo CoslHUIA, OmpejessONIui
COJIHEUHBIEe CYTKH H cosiHeuHoe Bpems, OTciofa u roj, cBs-
3aHHBI C U3MeHeHMeM BpEMeH roja M Ha3bIBaeMHI TpONHU-
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HecKUM, cofepkur 366,2422 3Be3AHHIX CYTOR, MOAOGHO Hae
umeMy npuMepy c GeryHaMu Ha craguone, Ho npanbuie Mu
ellle YTOUHUM 3TH NMOHSATHUS.

Hrak, Mbl NOJNyYHJH ABe PasHble eIHHHIL AJS H3Mepes
HUS BPeMeHH, HMeHHO 3Be3JHble CYTKH HJIH TOJHBIH 060+
poT 3eMJH OTHOCHTENBHO CTOJIb JAAJeKHX METOK — 3Be3[,
Ha BHAHMOM IIOJIOXKEHHH KOTOPHIX OpOHTa/bHOe IBHXKeHHe
3eMJIH He HPOU3BOJAUT 3aMeTHBIX W3MEHEHHH, H COJIHEUHLIe
CYTKH HJIH TOJHHEA 060opor 3eMan orTHocHTenbHO CouHua.
W Te, u Ipyrde CcyTKH NOJpasfensiorcss Ha 24 4, HIH
1440 muH, nau 86 400 c.

Bce 6bl10 GBI TaK NMPOCTO, ecnu OB ABHXKeHHe 3eMJH
HPOUCXOJHJIO TO KPYroBo#l opOHTe MU PaBHOMEPHO H, KPO-
Me TOro, 3eMHas OCb BpallleHHs Gblia Obl NepHeHAHKYJIsAp-
Ha K IJIOCKOCTH ee op6uthl. B peficTBHTesbHOCTH, BCJaen-
CTBUE BJIIMOTHYHOCTH 3eMHOH OpOGHTHI, [JBUMKEHHE 3eMJH
HepaBHOMEPHO H, COrJacHO BTOpOMy 3akony Kemuepa,
NMPOUCXONUT OHICTpPee 3UMOH 6JU3 mepurenus, T. €. B OJH-
xKaimer kK ColHLY TOUKe, KOTOPYIO 3eMJIsi HPOXOAHUT exKe-
roJHoO OKoJi0o 4 sHBaps, KOria OHa 3a COJIHEUHBIE CYTKH
nepeasuraetcss Ha 61,17, mo OTHOIIEHHIO K HANpaBJEHHIO K
Cosinny, 1 MelJieHHee JeToM 6su3 acdenus, okoyo 4 o,
Ile ee CyTOYHOe JABHXKeHHe cocraBaseT 57,2'. Iloatomy n
COJIHEUHBIE CYTKH, OyJeM HasbBaTh HX HCTHHHBIMH, He
OLMHAKOBOH IJHHBI — 3UMOH OHH [JHHHEe, a JEeTOM KOpo-
ye, BMecTe ¢ TeM M NMPOMEXYTOK MeXIy ABYMS IOJIYIHS-
MH uaMensercsa or 23 u 59 mun 42 ¢ mo 24 u 0 mun 31 c.
IIpoucxonsnias BCAEACTBHE 3JJIHNTHYHOCTH 3eMHOH OpOH-
Thl HEPaBHOMEPHOCTh HCTHHHBIX COJIHEUHBIX CYTOK B Teue-
HHMe rojJa [IOBOJBHO XODPOIIO MpeACTaBJseTcs CHHYCOUZOH
¢ amMmauTygoit 7,6 MHH U HauaJbHOR (asoll B Hepuresuu
4 guBaps. DTa HePaBHOMEPHOCTL HCKJI04aeTcss HoGaBJe-
HHeM K HCTHHHOMY COJIHEYHOMY BPEMEHH C COOTBETCTBYIO-
WHM 3HaKOM nompaBku 7,6 sin 0,986° (n — 4) Mmunyr, rae
n ecTb NMOPSAKOBHIA HOMep AHA B rody, HaunHas ¢ 1 sH-
Baps.

B mpenbiaymein ¢popmyne mHoxkutear 0,986 BBemen mist
TOro, uToObl 3a rog B 365,25 CYyTOK apryMeHT H3MeHSJICS
poBHo Ha 360°, Tak Kak C TOYHOCTBIO NO TpPeX 3HAKOB
360/365,25 = 0,986. Uto kacaercs obmero xoadduuuenra
7,6, TO OH OmpelessieTcss SKCUEHTPHCHTETOM 3eMHOf opOu-
THl, OT KOTOPOr0 3aBHCHT HepaBHOMEPHOCTb OpOHTaJILHOrO
JIBHXeHus 3eMJIH.

CymecrByer elle apyrasg NpPHYMHA HEpPaBHOMEPHOCTH
HCTHHHOI'O COJIHEYHOrO BpeMeHH. IDTO — HAKJOH 3eMHOH
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OCH K MJIOCKOCTH ee OpGuTH, paBHHI 66,5°. Bcaexctue
3TOr0 paBHBlE YaCTH JKJIUNTHKH, MO KOTOPOH COBeplIaer-
ca Buaumoe ronauunoe nBHxkeHue CosnHua no HeGecHOH
chepe, B NMPOEKIMH HA JKBATOP [AlOT HepaBHble OTPE3KH,
KaK 3TO MOSICHEHO Ha puc. 9. DTo sBIeHHe NOBTOpsAETCS
IBa pasa B roiy npu aBuxenuu CoJHLA OT BeCEHHEro
PaBHOJEHCTBHSI K OCEHHEMY M 3aTeM OT OCEHHero paBHO-
JEHCTBHS K BeceHHEMYy B cieayloueM, roay. AMmauryna
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Puc. 9. PaBHBle Iyru SKJIMOTHKH B NpPOEKUMH Ha SKBATOp AAIOT Hepas-
Hble oTpesku: AB = BC = CD, no AB’ <B'C’ < C'D’.

3TOro kojebGaHHs cocraBaseT 9,8 MHH BpeMeHH C IePHONOM
B 1moaroja, Torfa Takoe koje6aHHe MOXKHO 3alucaTb B BHIE
9,8sin1,973°(n — 81), rae MHOXKuTeNb NMepel 7 yABOEH A
TOro, uroObl aprymMeHT 3a Tof ABaxAH Npoberana OKpyX-
HOCTb, a 81 ecTb MOPSIAKOBHIN HOMep AHs BeCeHHEro paBHO-
JEHCTBHS, OT KOTOPOrO HauyMHAaeTcsl YYUTHIBaeMasi HepaBHO-
MepHOCTb.

CyMMupysi 3TH [OBa [JeHACTBHUS, T. €, NPUOABJAS UJeH,
YUYHTHIBAIOINH HEPAaBHOMEPHOCTb JABHXKeHHS 3eMJIH IO Op-
6ute, 1 BeiuHTas 3(QPeKT MPOeKIHH HAa SKBATODP JBHIKEHUS
CosHIA TO SKAUNTHKE, NMOJyyaeM TaK HasbiBaeMoe ypas-
HeHHe BpeMeHH

1n=7,6 sin 0,986° (» — 4) — 9,8 sin 1,973° (n — 81).

B pesyabprare npubaBieHHs 3HAYEHHS, INOJYYEeHHOTO U3
ypaBHEHHSI BpeMeHH, K HCTHHHOMY COJIHEYHOMY BpeMeHH,
KOTOpOe 1aeTCsi, HampuMep, COJMHEeYHHIMH yacamu (puc. 10)
unu GoJsee TOYHBIMH AaCTPOHOMHYECKMMH HaGJIIOJEHUSIMH,
noJiyyaeTcss CpefHee COJIHEYHOE BpeMs, TeKylllee PpaBHO-
MEepHO, 0 KOTOPOMY HJYT HAlIH 4achl M KOTOPOe peryJ/H-
pyer Hamy xusHb. OOUIMi BUA ypaBHEHHsS BPeMeHH MNOKa-
3aH Ha puc. 11.

B Teuende rona ypaBHeHHe BpeMeHH YeThipe pasa GHI-
BaeT DaBHBIM HYyJIIO, HMEHHO OKoJso 15 anpensi, 14 uions,
1 centsabpss u 25 okTs6psi. MBI TOBODUM <«OKOJO», TaK KaK
rojl He COJEPKHT LEJOro Yucsaa CyToK H MO3TOMY B Ipele-
Jiax 0JHOrO-ABYX AHeHd yKasaHHbE JAThl MOTYT H3MEHSTbCS.
Tak:xke ueTblpe pasa B rofly ypaBHeHHe BpeMeHH HAOCTHraeT
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KpaliHHX 3HayeHuil, uro OwoBaer oxoao 11 despansa
(+14,3 mun), 15 mas (—3,7 mun), 26 uwoasa (46,4 MuH)
H 3 HosA6psa (— 16,4 mun).

YpaBHeHHe BpeMeHH H3MeHsIeTCA OBICTpee BCero B Je-
kabpe — g0 30 ¢ B cyTku. B aTH AHH HAcTONBKO 3a-
nas3AblBaeT HUCTHHHBIA  IOJ- \

JeHb T0 OTHOLIEHHIO K Cpel-
HEeMy, UTO HMeeT JI060NLITHO.
nociencreue. Cambiii KOpOT-
Kuii [eHb B CEeBEepHOM TMOJYy-
mapun OBIBaeT B JeHb 3HM-
HEro COJHUECTOSHHSI 22 HJH
23 nmexab6bpsa. Ho sroro mpo-
JOJIXKHUTENBHOCTh [HSI OYeHb
MellJieHHO yObiBaeT, a mocJje
HayyHaeT CTOMb JKe MeJJIeHHO
yBeJMUYMBaThCA. Y MeHbIIeHHe
OHSI TPOUCXOZHT H YTpOM,
korjga Bocxon Cosnlia 3amas- 4
IbiBaeT, M BedepoM, Korda CoJHLe paHblle 3axoAuT. Mo-
MeHTH Bocxoja u 3axofa CoJiHLIa CHMMETPHYHB OTHOCH-
TeJbHO HCTHHHOTO MOJIAHSA, HO eXXeIHEeBHO 3aMa3/ibiBaloT OT-

Puc. 10. CoJsiHeuHble YacHL.
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Piuc. 11. I'paduk ypaBHeHHS BPEMEHH.

HOCHUTeJIbHO cpenHero moJpaHs. [losTomy nepex AHeM 3HMHe-
o COJIHIIECTOSIHNS 3ana3isiBanue Bocxona CosHIa M0 HAIUM
yacaM CKJajfblBaercsl U3 AeHCTBUTEIbHOrO 3aMa3/ibIBAHHA H
CIBHra HCTHHHOTO MOJAHA Ha GoJsiee mo3JHee BpeMA. Beue-
poM xe, HaoGopoT, mpoTuB GoJjee paHHEro 3axoxa jed-
CTBYeT CMellleHHe HCTHHHOIO MOJIJHS M B TeUeHHE HECKOJIb-
KuX JHeil ero mpeBocxoiut. B pesyasrare Bocxon CouHua
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[0 CpelHeMy BPEMEHH ellle Ha HECKOJbKO JAHefl 3amas/blBas
eT MocJie COJIHIECTOSIHHS, a Bcs nmpubGaBKa AHA HajaeTr Ha
3axoa BeuyepoM. Tak, HampuMmep, Ha mHpPOTe MOCKBH ca-
MBI mo3nuuii Bocxox CosHua 6biBaet 28 nekabps, a ca-
Mblit paHHUE 3ax01 — 15 nexabps.

Eme pa3 HanmOMHHM, YTO Bce NpHBeJEHHBIE AATHl MOTYT
13 TOJZa B TOJ H3MEHSTbCS HAa OJMH-IBA IHS H3-3a BKJIOYe-
HYsI BHCOKOCHBIX [GAOB B Halll KajeHJjapb. TOyHble 3Hade-
HHSl YpaBHEHHs] BPeMeHH 10 10JleHl CeKyHAbl cOO0LIalTcs B
ACTPOHOMHUYECKHX €XKeroJHHKaX M KaJeHAapsix.

Taxum 06pa3oM, MOXKHO CKa3aTh, YTO MOMEHT NOJJIHS
ONpeJeNsieTcsl He N0 NPOXOXKIEHHIO yepe3 MepHIHaH AaH«
Horo Mecra ucturHOoro CoJsHua, a MO KyJAbMHHALHH HEKOTO-
poil Boo6paxkaeMoil, PHUKTUBHOH TOYKH, KOTOpasi B TeYeHHUE
roja paBHOMEPHO [BUKETCS N0 HeGECHOMY 3KBAaTopy, T. €.
6osblIOMy Kpyry HeGecHOil cbephl, NepNeHIUKYASIPHOMY K
3eMHOM OCH. JTa TOYKA, Ha3biBaeMas CpeOHUM COAHUeEM,
IPOXOJUT 4Yepe3 TOYKY BECEHHEro PaBHOIEHCTBHS, B KOTO-
pofi 3KJHUNTHKA IepeceKaeTcss ¢ 3KBATOPOM, OZHOBPEMEHHO
¢ uctunHelM ConHneM. Bpamenue 3eMJH OTHOCHTENBHO
5TOH (DUKTHBHOH TOUKH CJAYKHT 7151 H3MepEeHHUS paBHOMep-
HO TeKYLIero CpeJHEro COJHEYHOr0 BpEeMeHH, IO KOTOpOMY
XOZAT Hawu dYachl. IIpoMexKyTOK BpeMeHH MexXAy JByMs
NOCJe0BATENbHBIMH KYJbMHHAUUSIMH 3TOH TOYKH OIpese-
JIsleT NPOROJIKUTEIbHOCTh CPEJHHX COJIHEYHBIX CYTOK, KOTO-
pble NOADPA3AeJAIOTCS Ha 4Yachl, MHHYTHL H CeKYHABl Cpef-
HEro BpeMeHHU.

Cpennuil NoJJeHb HACTynaeT OJHOBPEMEHHO BO BCeX
Mecrax, JexXallluX Ha OIHOM 3eMHOM MepHAuaHe, U BCJel-
CTBHe BpalleHHs1 3eMJH NepexOJHT C OJHOrO0 MepHaHaHa Ha
Ipyrofi ¢ BOCTOKAa Ha 3amal co ckKopoctbio 15° 3a omun
yac BpeMeHH, obGerasi TakuM 06pa3oM BCIO 3eMJI0 KPYrom
3a 24 uy. [TosaToMy kKaxIplfi MepHANAaH HMeeT CBOe cpejHee
BpeMs, Ha3blBaeMOe MeCTHBHIM M 3aBHCsLiee OT reorpadu-
YyecKOH JOJITOTHI* JAHHOIO MecCTa. B crapuHy KaxKIAbIi ropo
KHJI IO cBOeMy MeCTHOMY BpeMenHd, Hampumep, B Mocksge,
Jexawei Ha 7,25° BocTounee Ilerepbypra, Bpems cuuta-
Joch Ha 29 MuH Bnepen, ueM B [lerepOypre, sexaueMm Ha
Mepuauade Ilynakoeckoii 06CepBaTOPHH, PacNOJNOKEHHOMH
HeMHOro IoxHee ropona. Takoe Ilerepdyprckoe, TouHee
IlynkoBckoe, BpeMs Bo H30ekaHHe NYTAHALH H OWIHGOK
610 BBeneHO Bo Beeifi PoccHn Ha KesMe3HBIX AOpOrax H
TeJgerpade.

B crpaHax, He CHJIBHO PACTSHYTHIX IO JOJIOTE, MOXKHO
Oblio Ge3 GOJBIIMX HeyqoOGCTB CYHTATh €AHHOe BpeMd,
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O06GLIYHO cOBNAajaloliee ¢ MeCTHEIM BpeMeHeM CTOMHUHL. Tak
Orl10, HanpuMmep, B Aurauu, ®pannuu, Cepmanuu u psaze
apyrux He6ouspmux crpad, Ho B Coeaunernmix Illrarax
Amepuru MectHOe Bpemsi B KanudopHuu Ha 3amagHOM MO-
Gepexxbe Ha 4 4 OTCTaBaJO OT BOCTOYHBIX INTATOB, a Ha
JKeJIe3HBIX JOPOrax pacmucaHue COCTaBJSAJIOCh IO MECTHO-
My BPeMeHH TOTO ropojaa, B KOTOPOM HaxXO0JIHJOCh yNpaBJe-
Hue Joporu. Beseacrsue atoro ObIBajau c/ayuyau, Korja B
OJIHOM TOpojie Toe3aa OTIPaBJsJIHCh Ha 3amnaj Mo Apyromy
BPEMEeHH, 4eM Ha BOCTOK. UTOOLI YCTPaHHTL 3TO HEy106CT-
BO, GBLJIO BBeJAEHO IOSICHOe BpeMs, JJsl 4ero cTpaHa Gbiia
pasjeseHa MepuauaHaMu depe3 1D° HOJTOTH, U B KaxAOH
noJioce CYHTAJNOCL €AUHOe BpeMsi MepHIHaHa, Jexallero
nNocpeJyHe MeXIy TpPaHUMHBIMH [NaHHOH moJocs. 3a Ha-
YaJIbHBI CPelHHi- MepHAMAH N0 MeXAYHapOJIHOMY COrsa-
HieHnto OblI TPHHAT MepUAHaH, MPOXOASIIHA uYepe3 mac-
CaxKHBIi UHCTPyMeHT ['pHHBHUCKOH 06CepBATOPUH, HAXOHS-
meficsi Ha BOCTOYHOH OKpauHe JIOHAOHA. 2TOT MepUIHAH
CTaJ UCXONHBIM U ONPEResSIONIUM HYJEeBOH MOSC C IPaHkL-
namu mo 7,5° K BOCTOKY M K 3amafy oOT Hero. MecrHoe
cpelHee COJHEeYHOe BpeMsi ['puHBHYCKOf oOcepBaTOpHH Ha-
3LIBAETCSH MHPOBBIM HJIH BCEMHDHBIM BpeMeEHeM.

CueT yacoB MOSICOB BeJeTCsl K BOCTOKY, H MX I'DaHHUHBIE
MepHIHaHBl HMeIT ponarory 7,5°, 22,56°, 37,6° u T. 1. ue-
pes kaxavle 15°, Tocnenunit, 23-# mosic uMeeT rpaHHYHBIE
MepHAHAaHBI C 3a0afHbBIMH gojroramu 22,5° u 7,5°,

Camyio GOJIbIIYIO HPOTSXKEHHOCTb B JOJTOTHOM Halpas-
gennn umeer CoBerckuii Coi03, Ha TEPPHTOPUIO KOTOPOTO
npuxagarca 11 gacoBBIX NOSICOB, OT BTOPOTO Ha 3amaje [0
nBenaanaroro Ha Uykorke, CunciieHHe BPEeMeHH IO Yaco-
BbIM mosicaM Oblio BBeldeHo y Hac Aekperom Cosera Ha-
poxubix Komuccapos B 1919 r.

Onnako OPOBOAUTHL I'PaHHIBI YACOBHIX MOSICOB B Hace-
JIEHHBIX MECTHOCTSIX CTPOTO MO0 MepuuuaHaM G6blio Gbl Kpaii-
He HeyA00HO, TaK KaK HNpPUULIOCH Obl AEJHTH OTHAEJbHbIE
obsnactu uiau pafionsl Ha yactd. [TostoMy rpaHHIBl NOSCOB
IPOBOAAT NPUMEHHTENHHO K aAMHUHHCTPATHBHOMY JeJEHHIO
HJIH K eCTeCTBEHHBIM py6exaM, Hampumep, 6OJbIIAM peKaM
HJIH TOPHHIM XpeGTaMm, HO IO BO3MOXHOCTH OJHKe K rpa-
HUYHBIM MepuauaHaM. Tak, ecju MPOBOAUTH I'PaHUIY MexK-
Ay BTOPHLIM M TPETbUM MOSICAMU CTPOTO IO MepHAHaHy
37,6°, To GOsbmas uyacts MOCKBBI momajga GObl B TpPeTHH
NosiC, a ee 3alajiHble MPUrOPOAbl 0Ka3aJHch OBl BO BTOPOM.
Bo us6exanue 3toro Bca MockBa u MockoBckasi o6Jacth
OTHECEHH KO BTOPOMY IOSCY, B KOTODOM HaXOAHTCS TaKikKe
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Jlennnrpan u Bca 3anannas yacte CCCP 10 rocynapcrBeHs
Hoi rpanuubl. B 1930 r. nad 5KOHOMHH 3J/IEKTPOIHEPTHH
yacel IOBCEMECTHO OBIIM NEpPeIBHHYTH HAa OJHH Yac BIle-
pel, U Takoe BpeMsl CTaJl0 HA3LIBAaThcs AeKpeTHhiM. Hauu-
Hasg ¢ 1981 r. exerogHo ¢ 1 ampens u no 1 okrsabps npu-
6aBJisieTcsl elte OJUH yac, 4eM BBOJHUTCS JNEKDPETHOE JieTHee
BpeMs. Kapra uacosnix mosicos B CCCP mpusenena Ha
puc. 12.

HEPABHOMEPHOCTb BPALLEHUSA 3EMJIH
H MOPCKHWE NMPUJIHBDI

Ho HemaBHero BpeMeHH BpalileHHe 3eMJH
CUHTaJOCh a6GCOJIOTHO paBHOMEpPHBIM, XOTH elile B 1754 r.
HeMeukuii ¢umocod M. Kanr ykasan Ha sB/eHHe, KOTOpoe
MOIJIO 3aMeJJIHTh 3TO BpallleHHe, HMEHHO Ha MOpPCKHE IpH-
JIUBHI.

LuBuau3oBaHHbIE HAapOABl AHTHYHOIO MUPAa, KUBILIME B
3eMJIfIX, He TPaHHYAIIUX C OKEaHOM, OBbIJIH Majo 3HAKOMBI
C siBJeHHeM NpuauBOB. Jlumpe BouHe Asekcanapa Make-
noHckoro B II1 Béke 10 H. 3. BCTPETHJIHCH C HTHUM SIBJIEHHEM
BO BpeMs mnoxona B Mupauio, o yeM moBecTByer pHUMCKHI
uctropuk Kypuuyc Pyd. IlpuBoaum mepeBoi ero onucanus.

«[IpeojonieBasi NPOTHBONOJIOKHOE TeYEHHE MOPCKOTO
IPUJAKBA, OHU MeJJIEHHO MPOABUTAIUCEH faJblile H, TOCTUILIH
OCTpOBa IOCPeAX MOpS, OHH GPOCHJIH SIKOPh M PacCesiiuch
II0 OCTPOBY B IIOMCKAaX 3a HPOBHAHTOM, He IMO0J03peBasi O
TOM COOBITHH, KOTOPOe 0XKHJaJ0 HX, HeCBeAyILIHX.

Brin Tpetuii wac, Korja okeaH CBOUMH IIOCTOSIHHBIMH
CMEeHaMH{ NPHJIHMBA H OTJIMBA CTaJ HAaABHUraThCS H 3a/7HBaTh
peky. OGpasoBanace 3anpyna, Ho AajbHellni Hamop okea-
Ha enle GoJiblile IOTHAJ PeKy Ha3al H OHA C OrPOMHOH CH-
JIOH MOTeKJa B IIPOTUBOIOJOXHOM HAaNpaBJeHHH, Najaas,
mono6HO BoJomany, mo HoKatoMy pycay. ToJame Gblia He-
3HaKoMa TpPUpOLa MOpS, U OHAa YBHAeaa B 3TOM 4YyIO H
3HaMeHue THeBa GoroB. Bona e c Gosbuiell cHsIOH crafa
3aJIMBaTh NOJS, ObIBIIME TOJIbKO 4TO CBOOOJHBIMH OT BOJHL
Bor kopa6uu modaBuiHCh Ha XpebTax BOJH H BeCb GJIOT
paccesiics B pa3Hble CTOPOHEL. B 3To BpeMsi co Bcex CTOPOH
CTajl CcTeKaThcsl K Gepery HCNyraHHele JIOJY, NpPUILEALINe
B yXac OT HeoxuaaHHoro Hecuactbsl. Ho B cymsaruue u
HOCHeWHOCTh He nomoraer. ONHH cTaju BecjaMH TOJNKATh
Kopabau k Oepery, Apyrue ke XOTeJH €XaTh H MelllaJH yc«
TaHoBke pyJs. Hekortopsle, cnemia orbexarth ot Gepera, He
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MOXKAAJIMCh CBOHX TOBapHilell M Telepb ¢ TPYAOM NPHBOAH«
Ju B J[BHMKEHHE HEYKJIOXHe M TPYAHO YyHOpaBJseMbie
kopa6san, Ha gpyrue kopabau B OT4asiHHH- GPOCH/IOCH
CJIMIIKOM MHOTO JIOJAeH, H B TO BpeMH,-KaK Ha OJHHX KO+
pabussix ObIO CJAHLIKOM MaJo JIOfel, Apyrue ObLIM CHAHII-
KOM nepenoJiHeHbl. KpHKH oOCTaB/IeHHBIX, NPOCHBIIMX IHO-
JIO3K/1aTh, H KPHKHU Ha Kopabusx, Tpebyloiive, YTO6H OTYa-
JIMBaJIi,— BCE CMeIIaJoch B OAHO, JIHIIAsl BCeX BO3MOKHO-
CTH BHJETb W CJBIIATH YTO-HHOYAb. Jlaxe oT pyJeBLIX He
6bL10 HH MaJiefillell TOMOIIH, TAK KaK HU KPHKH HX HE J0O-
XOAWIH [0 ylleli 6e3yMCTBYIOIINX, HH IpPHKa3aHHA HX He
HCIONHSNNUCh UCIYTaHHBIMH U cMylleHHBIMU. Kopabuau cra-
JIH MO3TOMY HaTasJKHBaTbCd APYr Ha Jpyra, joMaTbh APyr Y
Ipyra Becja, ¥ OJHH KopaO/bp HacKakHBa/J. Ha ADYroH.
MoxHo 6bw10 OB HOAYMaTh, YTO. 3TO HE (JIOT OJHOIO U TO-
To. JKe BOHCKa, a [ABa PA3JHHHBIX (PJOTa, CTOJKHYBIINECT B
MOpCKOM cpawxkeHuu. [lepegHune uyactm OZHUX KopabJeit
yldapsiuchk B 3ajJHHe YacTH APYTHX, Te, KOTOPHe TOJBLKO
YTO BHECJH CYMATHLY B OAHH pSAbl, cefyac Ke BHIEJIH
ce6sT BBITECHEHHBIMH IOCJIEIYIOIMH 32 HHMH, U THeB CIO-
PAILUX CKOPO BBWIMJICSA B.PYKONAHIHYI) CXBATKY.

Ho BoT mpuJyuB 3anua Bce MOJA, TAK 4TO ORHil TOJbKO
BepIIMHBl UX. BHICTYHNAJH HOJOOHO MaJleHbKHM OCTPOBKaM;
K HUM B CTPBKE CTaJd CHEIUHUTh OYeHy MHOIHe, IOTepAB
Hapexay no6Gpatbcs Ao Kopabgeii. Hactes ¢JoTa Haxogu-
Jlacs TaM, I'Ae BOAa OHlia riay0okKa, rae A0 HpUIUBA’ GLLIN
JIOMIMHBEl, YacTb CHJeja HA MeJau TaM, IAe BOJIHBL efBa MO-
KpeBaJau Bo3BHiueHus. Fo BApyr cayuusoeb HeuTo HOBOe
U elle GoJiee y2KacHOe: MOpDe CTaJIO OTCTYHaTH, BOALI AJHH-
HHEIMH pSIaMH: BOJH CTa/JH BO3BPalaThCA K CBOEMY MecTy
H CcHOBa 00HAXaTh. TOJLKO YTO 3aJHTYIO: 3eMJI0. Kopabau,
ocTaBJeHHHE BOJOH, CTaJH YAapsATbed APYr O Jpyra H
HEKOTOpHe JeryH HaGokK; MoJ% OBIIH MOKPHITH!' BelaMH,
opyxueM H OGJOMKaMH OTOPBaHHBIX A0cOK u Beces. Cou=
JaTH He CMeJH HH CTYNHTb Ha Oeper, HH OCTaBaThbCH Ha KO-
pabjsix, Brte elle [OXKHAAsCh. AaJbHeHIIer0 M XyJALIero.
OHu efBa BepH/IH CBOMM IJla3aM: KOpabJieKpylleHHe Ha
cymle, TedeHue Ha Mope. Hecuacteio He BHIHO GBLIO KOH-
Lla: He 3Haj TOrO, YTO HOBBIA NPHANB CKOPO BEpHET H
BOAH, H. CHUMET KOopa6Jsu. Cc MeJiH, OHH ONacajuch roJojra U
Besiuuaiiledl Hy:KAH. TaM ¥ cAM IOJ3a7M CTPAIUHEE KM=
BOTHHIE, OCTABJIEHHbIE BOJHAMHU.

Haorynusa Hows;, 1 cam Ausekcauzap Gblt ryiyGOKO: Ones
YaJjleHj. OTYASBIUNCh B crnaceHun. Ho aT# 3a60TH He OCHJIM<
JIM) €r0! HemoGelNMOH CMEJIOCTH, H OH BCIO HOYb OCTaBaJICH
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Ha BepLIMHe rophl M BHIC/IAJ BCAaJHUKOB K HCTOKY PEKH €
NpHKa3aHueM, KaK TOJbKO OHH YBHUAAT HOBHIH NPUJIHE
MOpsl, MOCNeWIMTh K HeMy. IIpHKasan OH Takxke pas3buThle
KOpalJyid CHOBA HCIPAaBHTh, NE€PEBEPHYThIE BOJHAMH IOCTa~
BHTb NPAMO M OHITH FOTOBBIMU K TOMY BPEMEHH, KOrZa MOpe
CHOBa 3asbeT cymly. Tax mpoBes OH BCIO HOYb, GOAPCTBYS
" nobyxjaas K AesTeJbHOCTH, KaK BADPYT NPUCKaKaJJH BCal-
HUKH U BCJeJ 3a HHMH CTOJIb ke OBICTPO IOCHEN MPHJIHB.
CHauasa MesKkue U caaGble BOJHBI CTa/MH CHUMAaTh Kopalbuiy,
HO BCKOPe BCe IIOJII CHOBa GBIIM 3aJUTHl BOAOH U Bech
¢daot Obl1 npuBeneH B aBMKeHMe. [lo Bcemy Gepery pas-
Jajics UPOM DYKOIJIeCKAHMH COJNAAaT U MOPsSKOB, Ge3MepHO
pajoBaBIINXCS CBOEMY CIIACeHHIO, B KOTOPOM OHH YiKe OT-
yasaaucs. OTKyZa e, CHpalIUBaJH OHM B U3YMJIEHHH, TaK
BHE3aNTHO BEPHyJICS 3TOT OrPOMHBIA MOPCKOH TNPHJIMB?
Kyna on Buepa ucues? M uro ke 3TO 3a 2J€MEHT, TO HHKO-
My He [OKODHBLIH, TO IOJYHHEHHBIH 3aKOHY OIpeJeseHHHX
BpeMeH? [losarasi Ha OCHOBaHHM NPOHCHIEAIIEr0, YTO IIOC-
Je 3aX0ja COJHLa HACTyNHT MOMEHT HpUJIuBa, Anekcanip
cefiyac ke Mocje MOJYHOUHM BhleXaJs ¢ HEMHOTHMH KopabJisi-
MH BJ0JIb 1O peKe, 4T0Ohl mpeaynpenutb npuius. OcTaBuB
nosaau cebs ycTbe peKH, OH yBHAeN ce6s, HAKOHeL, y IeJH
CBOMX CTPEMJIEHHH M IIpoexaJ AaJiblie N0 MOPIO YeThIpecTa
cragufl. 31echr OH NpUHEC }KepTBY GOKecTBaM MOPS U TOR
MECTHOCTH H BepHyJca 06paTHO K (JIOTy>.

TakoBo KpacouHOe ONMHCAaHHE OJHOTO M3 MEPBHIX 3Ha«
KOMCTB aHTHYHOIO MHpa C SBJIEHHEM IIpH/HBa y Oeperos
OKeaHa. MopckHe NDHJIHBEI HE TOJBKO JIOOGONBITHOE $BJIE-
HHE, HO OHH HMeIOT 60J/IbllIoe 3HAYeHHe VIS MOpeNJaBaHHSA.
[TosToMy uX M3yueHHeM 3aHHMAJIHChL MHOIME y4YeHble M Ha=
BUraTopbl, TeM GOJiee YTO NPUJHUBLI NPOSABJSIOTCS BeCbMa
PasJHYHO B DPa3HLIX MECTax.

JlaBHO GBLIO 3aMeyeHO, UYTO HPUJIUBEL KaKHM-TO 06pa-
30M cBs3aHul ¢ (asaMu JIyHH, npHueM HAHOOJbIIEN BHICO=
Thl OHHM JOCTHUTAlOT BO BpeMs HOBOJIYHHH W NOJHOJYHHH, HO
NpHYMHA UX He Gblia u3BecTHa. JInmb B KoHUe XVII Beka
HeloToH 00BsicHHI NPOHCXOXKIEHHe NPUIMBOB M Jaja HX
nepBy1o TeopHio. [1oscHUM OCHOBY 3THX SIBJIEHHH.

[TpeacraBum ceGe Teso, Ha BCe YacTH KOTOPOTO JeHCT+
BYIOT OJHHAKOBbHle M MNapansenbHble cuabl. [Iof ux Biuss
HHeM TeJO NPHAEeT B IBHXKeHHe Kak OJHO Iesoe, He MC«
NbIThIBast HUKakux fAedopmanuii. Ho ecan pelficTByrouiue
CHJIBI He BIIOJTHe OJMHAKOBBI, a Ha OAHM YACTH Tesna HAeHCT«
BYIOT CHJbHee, a ‘Ha Jpyrve cjabee, WIH MO cJerka pas-
HBIM HalpaBJeHHAM, TO, IOMHMO OOIIero ABHIKEHHs, Telo
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6yleT HCNLITHIBATH HEKOTOPYIO AedOpMaLHIO, KOTOpasd Ol-
pelenuTCs DPa3HOCTBIO CHJ, JEHCTBYIOIINX Ha OTHAeJbHbIE
yacTu TeJsa.

[TpuMenuM 3TO paccyxJeHHe K CHJIaM IPHUTSXKEHHS
3eMJu HajleKMM BHeIIHUM TesoM, HanpuMmep, CosHIEM HIH
Jlynoit. O603HaunM yepe3 R paccTOsiHHe TAKOrO NPUTATH-
Bampllero Teaa Mmacchl M or ueHTpa 3eMJau H Uepe3 r —
pajmyc 3eMHOro Wwapa, KOTOPBIH MaJi, 10 CPaBHEHHUIO C pac-
crosinieM R. PaccMoTpuM Ha moBepXHOCTH 3eMJH Osuxkaki-
HIy}0 K NPHTATUBAIOLIEMY TeJy TOYKY, PaccTOsiHHE IO KOTO-
poli paBHO R—r, U ApPYryo B LeHTPe 3eMJH U BBIUHCIHM
PasHOCTb NPHUTAXKEHHs 3THX Touyek, Omnyckas MHOMKHUTENb
MPONOPLHOHAIbHOCTH M NPUHMMAas Maccy TOUYeK 3a eIHHH-
Ly, DOJYYUM JAJIsi 9TOH pa3HOCTH

M __M____MR”—(R—r)z
(R—r)? R T T RE(R—rp

PackpriBag cko6ku u orbGpachiBasg MaJjble UieHbl, HalJeM

2M

r

F-

OTcroza cieiyer, YTO PasHOCTb NPUTSAXKEHUs OGpaTHO IPO-
NOpUHOHA/JbHA Ky0y PacCTOSIHUSA JO HNPUTSACHBAIOLIEro TeJa.
ITponenas Takoe :Ke BBLIYMC/IECHHEe MJsI NPUTSKEHHSI TOUKH
Ha o6paTHOH cTOpPOHe 3eMJH, paccTOsiHHE KOTOPO OT mpH-
TATHBAIOUIEr0 Tesa PaBHO R - r, Mbl MOJYYHJIH GBI TaKOH
JKe pe3ysbTaT, HO ¢ OOpPaTHHIM 3HAKOM, YTO O3HayaeT
CTPeMJIeHHe 3TOH TOMKH YyJAaJUTbCA OT INPUTATHBAIOLIETrO
Tesa, a CIeI0BaTEeNbHO U OT IEeHTpa 3eMJIH.

HafirenHas HaMM DasHOCTb NpPUTSXKEHHH M ecThb Ta
cHJla, KOTOpasd MPOH3BOAHUT NPHUJMBBI, U NO3TOMY OHa Ha3bl-
BaeTcsl NpuanBooGpasyomeil- cuiofi. CpaBHHM BeJIHUMHBL
9THX CHJ, BbI3bIBaeMblx npursxenneM CosHua u JIyHBL
Jais ynpollleHnsl BBIYHCJEHHH NPHMeM 3a eIUHUIY CpelHee
paccrognue JIyHbl oT 3eMuH, a Takke Maccy 3emuu. Torna
Jas CosHna 6yneM ¢ okpyrsennem uMetb R = 390 (takoBo
oTHouleHue paccrosiHuil no Counna u Jlynsl) 1 M = 333000,
Haa Jlyuet R=1 u M =1/81,3. Hna 3eman r=1/60.
BoinonHsAst ¢ STHMH 3HAUYEHUSMH BLIUHCJIEHHS, HalaeM ¢
HeGOoJIbIINM OKPYIJIEeHHeM IPHJIHBOOGPa3yIOUINEe CHJIBL:

333 000
3903

mis Jlyasr 2 (#3—) . 61—0 =0,0004100.

mas Conmna 2 .%=0,0001871;
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OrtHowenne sTuX cun pasHo 1:2,19, T, e. geficteue JIyner
noutH B 2,2 pasa cuabHee, uem Cousnuna. QueBHAHO, YTO Or-
poMuasi macca CosHLa no cpaBHeHu1o ¢ JIyno#t 3mech 60-
Jiee YyeM KOMIEHCHPYeTCsl ero GOJIbIIMM pacCTOSIHHEM, KO-
TOpOe BJIHsieT 06paTHO NMPONOPLUHOHANBHO KyGy.

[ToncunTaem, Kakylo AOMI0 3TH MPUIHBOOGPasyoOllHe
CHJIBL COCTaBJISIIOT OT CHJIBI 3€MHOTO TATOTEHHs. B Tex Xe
€IHHHLAX H ONATb ONycKas NMOCTOSIHHYIO TArOTEHHs, MOJy-
YHM ISl NPHUTSIKeHHsi 3eMJlefl TOYKH Ha ee MOBEPXHOCTH,
NpHHUMAs pajvyc 3eMHoro mapa B 60 pas MeHblle pac-
CTOSIHUS 110 JIyHBI:

1/r2 = 1: (1/60)2 = 3600.

Hasa Jlyusl Mbr yke umenn 0,00041. OTHOLIeHHe 3THX YHCeJ
paBHo 8780000 mam KpyrabiM CUeTOM AEBSITh MHJIJIHOHOB.
Ha rtakyio HHMYTOXKHYIO BeJIMYHHY — OJIHY JeBSITHMHJJIHOH-
HYIO [OJII0 YMEHbIIAeTCS! CHJa 3€MHOTO MPUTSXKEHHS HIIH,
YTO MOYTH TO XKe caMOe, M CHJa TsKecTH. JIuIbp camble
TOYHBle NMPHOOpHI, HasbiBaeMble I'DABUMETPAMH, MOTYT IIO-
YyBCTBOBATb 3TO HeficTBHe JIVHBL

TakoBo yMeHbIlleHHe CHJIBI TSXKeCTH, Korga JIyHa Ha-
XONMTCSL B 3€HHTe NAaHHOH TOYKH Ha 3emie. MoxHO cka-
3aThb, 4T0 JIyHa oTTAruBaer sty Touky ot 3emun. OGpaTHoe
NPOHCXOJHT B INPOTHBOMNOJIOXKHOH Touke, rae JlyHa Haxo-
IUTCS B Hajaupe — TaM JlyHa orTsruBaer 3eM/i0 OT 3TOH
TOukH. PesynbTaTr nosydaercss oAMH H TOT XKe — CHJA TS~
JKeCTH TaKikKe yMeHbINAaeTcs, TOJNBbKO UyTb-UYTh MEHbIIE H3~
3a TOrO, YTO PACCTOSIHHS 3THX TO4eK OT JIyHBI cjlerka pas-
auuHsl. B Touke, rme JlyHa B 3enure, oo paBHO R—r,
a rae B Hagupe — R-r. IlepBas Touka Gauxke, a MOTOMY
n geficTEHe JIyHH Ha Hee cuJbHee. DTO pasiHyHe TeM
MeHbllle, YeM JaJiblile NPHTSACUBAIOIEE TeJO, TaK YTO /s
CoJiHIIA OHO COBCEM HE3aMEeTHO.

Hrak, npunuBoobpasyomas cHla B IBYX PacCMOTpEH-
HBIX HaMH TOYKaXx, rie JlyHa HaxoJHTCS B 3eHHTe W HalH-
pe, HampaBJieHa BBepX M YMEHbLIAET CHJY TSXKECTH, HO
CTOJIb HE3HAUHTENbHO, UYTO HHUKAaKOI0 3aMeTHOro AeHCTBHS
He mpousBoauT. [locMoTpuM, utro OyIeT BO BCeX HAPYTHX
TOYKaX 3eMHOH IOBEPXHOCTH. B Kaxkpo#l W3 HHX HPHJIHB-
HBle CWJIBI PaBHBl pasHocTH nputskenus: JIyuwr uian Conan-
Ha JaHHOH TOYKH M LeHTpa 3emuau. Ilis moayueHust atoif
Pa3HOCTH HYXKHO 1O NpaBUIy [apaJjjenorpaMma HaiTH
PaBHOJEHACTBYIOILYI0 MeXJIY CHJOH INPHTSKEHUs [aHHOM
TOYKH H IepeHeCeHHOH K HeH B 0GpATHOM HalpaBJ/ieHHH
CHJIOH NPHTSXKEHHS LeHTpa, KaK IMO0sCHeHo Ha puc. 13.
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BrinosaHUB TaKoe NOCTPOEHHE /51 Pa3HBIX TOUEK, MOJYUHM
pacrnpezesieHHe NPHJIHBHBIX CHJI, H306paKeHHOe Ha puc. 14.
37ech TJIaBHYIO POJIb HTPAIOT CHUJIBI, HAMpaBJEeHHBIE MO Ka<
caTeqbHOH K MOBEPXHOCTH 3eMJH, T, €, TOPHU30HTaJbHHIE,

Jlyna

" 3emns

Puc. 13. TlpuausooGpasywoouse Cculpl (KHPHBIE CTPENKH) SBJASIOTCS
FEOMETPUYECKON Pa3HOCTHIO MEXKAY NPUTSKEHUSAMH JIyHOH TOYek 3eM«
HOH IOBEPXHOCTH H LEHTPa 3eMJH.

KOTODHle CTOHSIIOT B OKeaHe BOAY B HaNpPaBJIEHHH IOAJMYH=
HOH W efi NPOTHBOMNOJIOXKHOH TOYeK, 06pa3ysti B HHX NOMAHS«
THe BOABI HMJau npuauB, Tak Oblio GH, eciad 6B 3eMas He

K Jlyne -

Puc. 14. Pacnpepenenue npuanBooGpasyoOIHX CHIL.

Bpalllajack H OblTa MOKphITa rMIy60kHM okeanoM, Ho Bpa-
meHue 3eMJH H JBHXKeHHe JIYHBI HENPepHIBHO CMeELIaioT
TOMJIyHHbBIE TOYKH H 3aCTaBJSIOT NPHJIHBHYIO BOJHY Oe-
XaTp Beael 3a JIyHOH, Berpedasi MpenaTCTBHS B BHAe Mas
TEPUKOB M OTMened. To Ke NMPOHUCXOAHT H C NPHUJIHBOM,
BHI3BAHHBIM NpHTAXKeHueM COJHIA, YTO CHJbHO 3alyThIBaET
1 OCJIOXKHAET KapTHHY,
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Jlyna coBepuaer 1no Hefy B TeueHHe TOAa OKOJO
13,5 060OpOTOB H €XKeCyTOYHO CIBHraercs noutd Ha 13°
3anas3blBasi BCJAEACTBHE 3TOTO NMPHMEPHO Ha 52 MHH B CyT-
ku. [TosToMy BpalieHne 3eMJH OTHOCHTenbHO JIyHBI coBep-
II3aeTcsi cO CPeJHHM IepHOAOM OKoJo 24 4 52 MuH cpelHe-
IO COJHEYHOro BpeMeHH, KOTOpHIH HasblBaeTcs JYHHBIMH
CyTKaMH. 3a 3T0 BpeMs GhIBaeT ABa NPHJINBA, H MeXIy HH-
MH B cpennem nporekaer 12 u 26 mMuH. CoslHeyHBle NMpPHJIH=
Bhl OBIBAIOT JBa pa3d B COJIHEUHLIE CYTKM U NIO3TOMY uepe-

Puc. 15. Bux MypMaHcKofi GyXTH B JeHL COJIIEYHOTO 3aTMEHHS
8 anpeas 1921 r., Koraa npuauBooOpasywouiue cuabl JIyuol u CoJxua
CcKJIaAbIBadauch (oto asTopa).

ayotca yeped 12 y 00 muH. Orciopa cienyert, 4To, HaJja-
rasicb OJHH Ha APYTOi, JyHHble H COJHEYHBEe MPHIHBHI MO-
IyT B3aHMHO YCH/IMBAaThCSl WJH YMEHbLIATbCA B 3aBHCHMO-
cta ot a3 Jlyusl. B HoBosyHHe JlyHa u CoJiHue HaxomsiT-
Csl MOYTH B OJHOM HampaBJieHHH OT 3eMJIH, H HX NPHJHBHI
CYMMHDYIOTCS, NMPOH3BOAS OCOGO BBICOKMH NOABEM BOJBL
UYepes ceMb JQHeH HacTymaeT mepBasi YeTBEpPTb, H YIVIOBOE
paccrosnue Jlynn or CouaHua cocrasiser 90°, JyHHBIHR
NPHJINB COBMNajaeT C COJHEYHBIM OTJHMBOM H MOABEM BOAbI
OoiBaer HanMeHblinM. Eme uepes 7—8 nHelt Hacrtynaer
NOJIHOJIyHHE § NPHJHBH ONATb CyMMHDPYIOTCS, H, HaKOHel,
B IOCJIEJIHIOI 4eTBepTh JIYHEl OHU ONATb BHIYHTAIOTCH, JIYH=
I-Zblﬂ nlp5yiJmB JeHACTBYeT CHJ/bHee, YEM COJIHEYHBIH OTJIHB
\pHc, .
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Ecnu BHICOTY JIYHHOrO TPHJHBA NPHHATH 3a €NVHHLY,
TO COJIHeUHble MPUJIUBH B 2,2 pa3a MeHbllIe U COCTABJSIOT
45% ot ayuubix. Torga Bo BpeMs HOBOJIYHHE U TOJIHOJY+
HHil, HA3BIBAEMBIX CH3UTHSIMH (OT I'DEYECcKOro CJ0Ba, O3HA~
YaloUIero COoeJHHEHHe), BBICOTA NPUJIHBOB OYIET OKOJO
1+045=1,45 a Bo Bpemsi KkBajgparyp JIyHH
1 — 0,45 = 0,55, 1. e. noutu B 3 pasa MeHblile. OgHaKO Ta-
KOIl NMOJACYET CJMIIKOM HeTOYeH, NpexKJe BCEero H3-3a TOro,
YTO PACCTOSIHHS STHX CBETHJ OT 3eMJIH ‘BCJIENCTBUE SJIJIHI-
tHyHOCTH OpOuT 3eMau u JIyHBl TOABep:KeHH H3MEHeHH-
aM — 3emau 1o 3,3% wu Jlynw no 119%, a Tak kak npuauB-
Has CHJIa 3aBUCHT OT Ky6a paccTOSIHUSA, TO COJIHEYHble MpH-
JIUBBl MOTYT H3MeHATbcsl B npefetax 10%, a syHHble 1O
33 %, uTO CHABHO Pa3HOOGPA3UT BhLICOTY MpuauBoB. HyxKHO
elle NPUHATH BO BHUManue, uto COJHIE MOXKeT OTXOZUTb
ot skBaropa Ha 23,5°, a Jlyna naxe Ha 28°, uro emle oc-
JIOXKHSIET HeJIO.

BenencrBue ykasaHHBIX NPUYMH NPUJHBH  ObIBAIOT
BecbMa pa3Hoo0pasHbl. BhicoTa npusnuBa 0CO6EHHO CHJILHO
3aBHCUT OT OuepTaHus OeperoB H penbeda JHA MeENKHX
Mopeii, KOTOpbe NPENSATCTBYIOT CBOGOAHOMY paclnpocTpaHe-
HUIO TMpUIUBA. B OTKDHITOM OKeaHe BLICOTA NPHJHBOB He
NPEBOCXOAUT OJHOrO MeTpa, HO B 3a/JUBax U B Y3KHX IIpPO-
JIUBaX INPUJIMBB AOCTHTalOT OOJBLIOH BHICOTH. Bor He-
ckosabko mpuMepoB: 3anuB ®Panau B Hooit loraanaun
(Cesepunast Amepuka) — 1o 19,6 m; rpaHBHJIb y Jla-Mas-
mwa Bo ®panuuu — 14,7 M; ycrbe peku Kosopano B Kamu-
¢dopuun — 12,3 M.

CBoeo6pa3Hoe H JOBOJBHO TDO3HOE SIBJEHHE IPOUCXO-
IUT B HEKOTOPHIX YCTbSIX peK, Korja Haberalomiufi IpHJHB
GypHO pacmpocTpaHseTcsl BBepX IO peke, IpeofoJieBas ee
teuenue, OcobeHHO GOJIbILIOH BeJNHYHHBI 3TO SBJEHHe, Ha-
3piBaeMoe GOpoil, Hab.aonaercd B YCTbeé pPeKH AMa30HKH,
rie BOJHA ¢ KPYTHIM (POHTOM, 10 5 M BBHICOTHI, 6€KUT NPO-
THB TEUEHHS DEKH CO CKOpocThio Ao 8 M/c. Dto siBMeHHe
ObiBaeT 0COOeHHO omacHO A CyAoB. MIMeHHO ¢ TakKuM §B-
JIeHHMeM M BCTPEeTHJIMCh BOMHB AsekcaHapa MakemoHCKOro,
Kak onucano Kypunycom Pydom.

Ins MopensnaBanusi upe3BbYafHO BAaXKHO 3HaTh, KOria
¥ Kakas OyJeT BBICOTAa NPHUJHBA B TOH MJM UHOH raBaHH,
Kyna ObiBaet AOCTYyN KopabJeH TOJbKO NpPH oOnpeleseHHOH
BeicoTe mnpuauBa. [loaTtoMy 3THM BOIPOCOM: 3aHHMAaJHCh
MHOrHe MaTeMAaTHKH, THAPOJOTH H acTPDOHOMBHL. J3amuch
. TIPOULILIX MPU/IUBOB B JAaHHOH raBaHU CJYKHT HM JJ/s aHa-
auza, ComocTasJsiss BBICOTY NPHJIHBOB C NoJioxKeHHeM CouH-
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na u JIyHel M pasjaras 3amuch Ha OTIeNLHBE CHHYCOU-
JajsbHble BOJIHBI, C TMEPHOAAMH, 3aBUCSUIMMH OT ABHKEHHS
3THX CBETHJ, MOXKHO BBIAEJHThb BJHSIHHE TOM MJIH JPyroi
NPHYHHBL, DBliH H300peTeHbl clelHasNbHblE MalUIHHBL, CQ-
CToflllMe W3 pPsifa KPHBOUIMIOB ¢ 6JI0KaMM, KOTOphle ycCTa-
HaBJIHBAIOTCS COOGPa3HO C JAaHHBIMH aHajau3a, 4TOGH Bpa-
Iasicb, BOCIPOH3BOJAHTb BOJIHH C HX aMIIMTyJaMu I fie-
puogamu. Inyp uau
llenb,  OMOsSIChIBAIOLIAS
6JI0KH, CyMMHpYyeT BOJI-
Hbl, ¥ IWTHGT HA KOH-
lle BbIUEpPYHUBAET Ha PV
JoHe OyMard BBICOTH
NpeACTOSAILNX NpPUIHBOE
(puc. 16).

B Hacrosiee BpeMAa
nogo0HbBle  BHIUHCAEHEA
BHINIOJIHAIOTCA € TOMO-+
wpio DBM.

MBI OCTaHOBHJIHCH
CTOJIb NMOAPOOHO Ha SAB-
JIEHHH MOpPCKHX TpHJH«
BOB, NOTOMY UYTO OHH
HMEIOT  ompelleJieHHO®
B/IUsIHHE Ha BpallleHhe
3emnu. Hemeukuit ¢ue-
aocod M. KaHt eme B
1754 r. BBICKA3aJl MBICJb, )
uTO MPUJHBLL, 06Eras 3a  pye 16, Mpumsxas Mamwua Gepcro-
CYTKH BOKpYr 3eMJH B Bo#t cayx6u CIIA.
HampaBJIeHHH, IPOTHBO-
MOJIOXKHOM ee BpalleHHIO, TOPMO3SIT 3TO BpalleHHE H YAJIH-
HSIIOT NMPOAOJIXKHTENbHOCTh CyTOK. ONHAaKO [JOKa3aTe/bCTBZ
3TOMY B TO BpeMs He Gbu10. Jlaxe ¢paHLy3cKHH MaTeMaTHK
Jlamnac, MHOro 3aHHMaBLIMiCH HNPUJIMBAMH uepe3 IMOJBeKa
nocae Kanra, He ynoMHHaeT O NMPUJIHBHOM TpeHHH JHGO 1O
HeBelNeHHIo, JHGO cUHUTas Takoe JeficTBHEe NPHJIHBOB COBEp-
IIEHHO HHYTOXKHBIM, H OCHOBBIBAeTCSi B CBOMX HcCCJeLOBa-
HHSX JBHXEHHs MJaHeT Ha abCOJIOTHOH paBHOMEPHOCTH
BpaueHuss 3emau. JIHb B cepelnHe TEKYILero CTOJETHS
6LII0 JEHCTBUTENbHO HaG/I0JeHUAMH OOHapyKeHO NpeicKa-
sanHoe KanTom 3amennenue Bpamienuss 3emiu. Bor kak 310
NPOU30LIJIO.

YiKe NaBHO JIOAM HHTEPECOBAJIHCH JABHXKeHueM JIyHBEI,
KOTOpOe OYeHb HEpPaBHOMEDHO H CJI0XKHO. Kpome BHI3EHIBae-
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MOT0 3JITHITHYHOCTBIO JIYHHOHX OpOGHTH NepHOAHYECKOrO Hes
paBeHeTBa, HaOJIIOAeHMSAMH ObLIO OOHADYXKEHO HECKOJbKO
JIPYTUX HepaBeHCTB, NPHYHHA KOTOPHIX OcCTaBajacb HeH3-
BECTHOH, NMOKa OHH He OBLIH OOBSCHEHBl MNPUTSXKEHUEM
CosiHIa ¥ BEKOBHIM H3MEHEHHEM 3KCLeHTpIHclTeTa 3eMHOH
OpOUTHl H, YaCTHYHO, 3JIIMICOHIANbHOCTbIO 3eMJIH.

Tounoe 3HanHMe ABUKeHHA JIyHBI OBLJIO HYXHO IJ51
IpelCKa3aHUsl COJHEUHBIX M JYHHBIX 3aTMeHHH, H, [VIaBHOe,
JUIs pelleHHs] Ype3BBHIYAHHO BAXKHOH NpakTHYeCKOH 3ana-
4 — ONpeneJieHUss reorpaduyecko#i N0JrOTH B IyTelleCT-
BHSIX U OCOGEHHO Ha MOpe.

Pa3BuB MareMaTHuecKyl TeOpHIO ABHKeHHS JIYHHI, He-
Meuxkuii actponoM II. TaH3eH cocraBui H3JaHHBEIE AHIVIHE-
CKHM ajpMupaJrefictBoM B 1857 r. Tabauubl, 04eHp XOPOLIO
npeicTaBiasBLIHe HaGJIofeHHs JIYHBEL 32 1eJoe CToJIeTHe —
¢ 1750 mo 1850 rr. EcrecrtBeHHO 6BLIO 0XKHAATh, YTO OHH
H Jdanablie OYILyT CTOJIb K€ XOpOLIO JaBaTh BO3MOXKHOCTb
onpenenste noJyoxenus JIyuasl. OnHako yxXKe depe3 aBa fe-
CSITHJIETHS] BBHIUHCJEHHble N0 TabauuaMm [aHseHa mosoxe-
HUs JIyHBl cTaju BecbMa 3aMeTHO PacXOHThCS ¢ Hab.o-
JEeHHSMH, TaK 49TO MNPHIULIOCH BBECTH 3MIIHpHUYECKHe, T. e.
He BHITEKAaIOLIHe H3 TeOpHH mompaBkKu K HuM. Haxkorer,
yXe B Hauaje TeKyWIEro CTOJeTHs aMePHKAaHCKHH MareMa-
THK O. BpayH cocTaBu/ HOBble, YTOUHeHHble TaOJHIB], Bbl-
wenmue B 1919 r, B KoTophix nosoxenus JIyHol paworcd
PALaMH, COLepKalHMH CBHIIe ThicAyH useHoB. [lo 3Tum
TabnHuaM B GOJBIIMX MEXAYHAapPOIHBIX aCTPOHOMHYECKHX
exerojHukax paimoTca ademepunnl JIyHbl, comepiKaliue ee
KOOPJHMHATH Ha KaXIBfl yac IPHHBHUCKOTO BDEeMeHH B Te-
ueHHe Bcero roga. Takas ademepuma nmpHBejeHa B Tabu. 2.

St1a TabiuUa ycTaHABIHBAET COOTBETCTBHE MEKIY MO-
MEeHTaMH BpeMeHH M mnojoxeHHeM JIyHBl Ha HebecHol
cdepe, T. e. ee KOOPAMHATAMH, — IPSIMBIM BOCXOXKIEHHEM,
KOTOpOe MNO0J0GHO reorpaduueckoil A0JroTe Ha 3eMJje, H
CKJIOHEHHeM, mOoJ0OHbIM reorpaduueckoit wmupore. Ecan
HabatoneHHe JIyHEI B OfMH H3 YKA3aHHBIX B 3deMepuie MO-
MEHTOB [1aBaJji0 OTKJIOHEHHe OT NpPHBEIEHHHX B Hel Koop-
OUHAT, TO paHbUIE MNPHIHCHIBAJH 3TO HETOYHOCTH CaMHX
koopauHat. Ho c paBHBIM NpaBOM MOXKHO 3aM0JO3PHTH
OIHGOYHOCTh MOMEHTa, T. €. H3MepeHHs BPeMeHH IO Bpa-
mennio 3eMud. PemuTts Bompoc, B UeM IpPHYHHA DacXox-
JIeHUSI TEOPDHH M HaOJIONeHHI Ha OCHOBe TakOH acdemepi-
Ibl, He MNpeACTaBJsieTCsi BO3MOXKHBIM. MeHblilNe OTKJIOHe-
HHS HaOJ/I0JleHHBIX NOJIOXKEHHH OT BHIUHC/JEHHBIX ObliH 3a-
MedeHHl y IJaHeThl MepkypH#i U elle MeHblIHe — Yy Bene«
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TaGauma 2.
Ademepuna Jyns

1966, auBapn |

BcemupHoe Bpems IIpsiMoe BOCXOXKJeHHe Cknonenne
ot 9h21™M328 81 +10°33'57,9”
1 9 23 51,76 10 21 15,4
2 926 10,34 10 08 30,2
3 9 28 28 57 9 55 42,3
4 9 30 46 ,43 942 51,9
5 9 33 03,95 9 29 59,1
6 935 21,12 917 03,9

W T. 1. Ha KaXIbH yac Bcero roxa.

O6o03navenns h—vac, m — MHHyTa BPeMeHH, S — CeKyHAa
BpeMeHH, ° — rpaiayc, ~ — MHHYTa AYrH, 7 — CeKyHIa LyTH.

put. Oxasajioch, 4YTO ecjad OLUHAKOBO H3MEHHTb BCe MOMEH-
THl BPeMEeHH B HX 3(peMepHIA2aX, TO IOUYTH NOJHOCTBIO yCcTpa-
HAIOTCA Hab/10jaeMble HEYBSI3KH y BceX Tpex cBetHa. Ot-
KJ0OHeHHs1 Y Mepkypust oT adeMepuJsl ObIH MeHble, YeM
y JIyHB, OTOMY 4YTO OH [ABHIKETCS Me[JIeHHell, H Hab.o-
JeHHBle HEeYBsI3KH ObIH IPONOPUUOHAJbHBI CKODOCTSAM HX
BHAHNMBIX JBI:KeHHH. AHaJIOrHYHble OTKJOHeHHs Ha6Ji0ja-
Juch U y BeHephl, ABHXKeHHe KOTOPOH ellle MenneHHed. Ha
5TOM OCHOBAHHH CTaJIO SICHO, YTO B HETOYHOCTH aheMepHn
3THX HeGeCHHX TesJl BHHOBATO H3MepeHHe BDEMEHH, OCHO-
BaHHOe Ha BpallleHHH 3eMJH,

Bonmpoc moJy4us OKOHYaTesJbHOe pelleHHe MHOoCJe Yco-
BEDIICHCTBOBAHUSI M3MePEHHs BpPeMeHH C NOMOLIBIO HOBBIX
BHICOKOTOUHBIX 4acoB. Ecau xopolHe MasiTHUKOBbIE 4Yachl
Jal0T 32 CYTKH OTKJIOHEHHUe B HECKOJIbKQ COTHIX JOJied ce-
KYHIBI, T. €. IOSBOJISIIOT ONDENeIUTh BPeMs C OTHOCHTeJb-
HOM TOYHOETHIO 1O HecKoJbKuX exuHun 10~7, to B cepen-
He TEeKYUIero CTOJIeTHS NOSBHJUCH KBaplieBhle Yachl, B KO-
TODHIX BpeMs H3MepsieTCss YHCJOM BuOpaluil. KpucraJiaa
TOPHOrO Xpycrajs, AaBaBUIMM TouHOocTh B 100 pas 66.b-
myto. Heine BpeMsi uaMepsieTcsi MOJIEKYJSADHHMH H aTOM-
HEIMH YacaMH C OTHOCHTE/NbHOM TOYHOCTBIO 1o 10-13 —
B MUJITHOH pa3 TOMHee MAsiTHUKOBHIX YacoB,

Takum oOGpa3oM, ¢ coszaHHeM KBapHeBHIX, a 3aTeM
ATOMHBIX 4acoB ObLT MOJyYyeH HaJeXHBIH 3TaJIOH paBHO-
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MEpHOro BpEMeHM, CpaBHEHHE C KOTOPEIM NO3BOJIMJIO HC+
C/l1e0BaTh HENPaBHJILHOCTH BpauieHuss 3eMJau. Buuio BBe-
IeHo noHaTHe sdeMepunHoro BpeMeHH. OHO ObLIO BHIOPAHO
TaK, ytoOnl 1 sinBaps 1900 r. sdeMepunnoe BpeMsa cosna-
Jajo ¢ TPUHBHYCKMM (BCEMHUPHBIM) BpeMeHeM, a [JJIMHA ce-
KyHIBl YCTAaHOBJIEHa KakK OIpeJleJeHHAsd YacCThb HPOMOJIKU-
teabHocTH 1900-ro Tpomuueckoro roza. Co BpeMeHeM,
BCJIEJICTBYE 3aMeJlIeHHs] BpallleHuss 3eMJId, BCEMHPHOe Bpe-
Ms CTaJO OTCTaBaTb OT 3(eMepUAHOr0 BpeMeHH, H3Mepse-
MOro aTOMHHIMH yacaMH. DTO OTCTaBaHHe H3MepseTcs pas-
HocTbio AT-3peMepuiHoe — BceMHpHOe BpeMst U K 1983 r.
JIOCTUIJIO OYTH 55 c.

Hanbiie MBI cKaxkeM, KakK CIPaBJSAIOTCS C YYETOM TaKo-
ro OTCTaBaHMfA, HO CHayaJja omMlleM, KaK yAaJoCb NPOHUK-
HyTb BrAy6hL BEKOB W ONpeJe/IUTh 3aMejJjleHHe BpallleHUs
3eMmau 3a nocJaefHue ABa ThicsAyeseTtus. o Hac B Jeronu-
cAX JNOLIM CBeJeHHs O TOM, Tle M KOorja HabJ/10xanuch
MOJIHBlE COJIHeUHble 3aTMeHMS U KOorja HaGJIofalduch JyH-
Hble 3aTMeHHs. BhluncieHHs mokasaJsd, UTO STH SIBJIEHUS
NPOHCXOJAUJH TOYTH Ha TPH yYaca I03xKe, eCdd H3MEePAThb
BpeMsi TemepelrHeil MpoAO/KHTENbHOCTbIO cyTOK. as ycr-
paHeHHS TAKOTO pPacXOXKJeHHs NPUULIOCHL 3aKJ/IIYHTb, YTO
panblie 3eMys BpamaJjach 6uicTpee. OTclofa OGBLIO MOJLCYH-
TAHO, 4TO NPOJOJKHTEJbHOCTh OJHHX CYTOK YBeJHYHBaeTcd
npuMepHo Ha 0,0015 ¢ B 100 sner. Tak HMYTOXKHO MaJIo 3a-
MeJJIsieTCsl BpallleHHe 3eMJIH, HO BCe Ke 3TO 3aMelJleHHe
HOPUBONUT K BIIOJIHE OUIYTHMBIM De3yJbTaTaM.

WHorna BricKaswiBaerTcsd HeJOYMeHHe, KAaK YBeJHUYEHHE
cyrok Ha 0,0015 ¢ B croseTne MOrJIO HaKONUTbCS B HU3Me-
peHun BpeMmeHd no Tpex uacoB 3a 2000 ner. ITosicHuM 3TO
KaxkyllleeCss HeCOOTBETCTBHe cJjelyloluM mnoacderoM. [lo
HCTEUEHHH IePBOr0 CTOJIETHS OT HauaJubHON snoxu 2000 jer
Haszaj cyTku ynaunuauce Ha 0,0015 c. Uepes 20 croseruit
3TO yAJHHeHHe yBenuuusaoch B 20 pa3 u jocturao 0,03 c.
CpenHee ynJnHeHHe 3a 3TO BpeMs OblI0O B 2 pa3a MeHblue
u cocrasuso 0,015 c. Ho 100 ser comepxkar 36 525 cyTok,
a 2000 sier — 730 500 cyrok. Eciiu B cpennem xaxiele cyT-
Ku yaauHuauch Ha 0,015 ¢, To 3a 2000 seT HakonuTcs pas-
auna B 10957,5 ¢, T. e. HeMHOrHM GoJblile Tpex yacos. OT-
ciofla cJeiyeT, UTO OTHOCHTENbHAs TOYHOCTb H3MepeHHs
BpeMenn mo Bpauienuio 3eman nopsiaka 10-7. CoBpemen-
Hble aTOMHBIE Yachl XPaHAT BPeMs ¢ TOYHOCTbIO Ao 1013,
[03TOMY He YAHBHTEJbHO, YTO TaKHe 4Yachl IO3BOJAIOT
KOHTPOJIUPOBaTb BpalleHHe 3eMJu H BHIABJIATL B HEM He-
60JIbllIie OTKJIOHEHHS] OT PABHOMEPHOCTH.
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Acrponomuueckue HaO/MIOLeHHS 3a MNOCTeIHHE IeCATH-
JIETUSI MOKa3aJ/H, YTO YAJHHEHHE CYTOK MPOHCXOIUT Hepas-
HOMEepHO, MpHYeM Hapsiy c OOIIHM, HO He MHOCTOSHHBIM Be-
KOBBLIM HapacTaHHeM, HMeI0T MecTo (IYKTyalHH C roauy-
HBIM mepuonoM. OKa3asioch, YTO €XKeroJHO C HIOHS IO HO-
sA6psi BpallleHHe 3eMJId HEMHOr0 yCKOpsieTcs, a ¢ HOsi6ps
JI0 HIOHSI CJIe[YIOIlero roja HeMHoOro 3amenJnsertcs. OTHocH- -
TeJbHasl BeJHMUHHA Takux kosaebanuit nocruraer 1078, [lo-
BUAMMOMY, 3TH KOJeGaHHsl BbI3BaHBI CE30HHBIMH H3MeHe-
HHSIMH B UMPKYJISUHH 3eMHOH atMocdepnl, JeACTBUTENbHO,
N0 3aKOHaM MEXaHHKH MOMEHT
KOJINYECTBA BpAIIEHHST H30JHIPO-
BAaHHOTO TeJsla JOJIKEH OCTaBaTh-
Csl MOCTOSIHHBIM H MOXeT JIHUIb
nepepacnpefensaTbCs Cpeld OT-
JeJpHBIX yacTell Tesna. Tak u ¢
3emJyell, armocdepa KOTOpPOH
UMeeT Maccy OKOJIO OJHOH MHJI-
JIHOHHOH NOJIH Macchl Bcell 3eM-
JIM, 3aT0 HauboJiee yAaJeHHYIO
OT OCH BpallleHHss 3eMJH H MO-
3TOMY CHJIbHEE BJIHMSIONLYIO. Puc. 17. 3emas c¢ pnByMms

KpoMe TOro, CyuIeCTBYIOT NPHJIHBHLIMH BLICTYNIaMH.
cayuyafiHble U3MEHEeHHST CKOPOCTH
BpauieHusi 3eMJH, KOTOpble MaJio H3yueHb, Bo03MOXKHO,
4TO OHHM MOTYT OBITh OOBACHEHBH H3MEHEHHSIMH MOMEHTa
HHepUUH 3eMJIH BCJeACTBHE NEePEeKPHCTAINH3aLHH HEKOTO-
PHIX OPOJ B MOJIKOPKOBOM cJioe 3eMJIH.

Tenepb BO3HHKaeT BONPOC, YTO JKe KOMIIeHCUpyeT 06-
Hlee, 3HAUUTEJbHO GOJblllee BEKOBOe 3aMeJJeHHe Bpalile-
Hust 3emau? O6GparuMcst K puc. 17, nsaobpaxkamouiemy umap
¢ ABYMSI NPHJHBHBIMH BHICTYIAaMH, HaOMHHAOIIUH KOJECO .
C ABYMs TODMO3HBIMH KOJIOAKaMH. B cayuae 3emau 3TH
KOJIOAKH TpHBSI3aHbl HE3PUMBIMH HHTSIMH TSTOTEHHS K
Jlyne u, B menbueii mepe, x Cosnuy. M3BecTHo, uTO HpH
TOPMOXKEHHMH 3TH KOJIOJKH OT TPEHHSI HarpeBaloTCcs H CTpe-
MSATCS COPBaTbesl, yBJeKass 3a cO60H MeXaHH3M, KOTODHIH
HX yAepXHBaeT NPHXKATBIMH K KoJsecy. To ke camoe mpo-
HCXOAUT M ¢ 3eMJiel, KOria ee BpallleHHe 3aAepKUBaeTCs
NPUJUBHBIMH KOJOJIKaMH, - IPHYEeM YacTb MeXaHHYeCKof
SHEPru¥ BpAllleHHs] MepPeXOJUT B TEMJIOBYIO SHEprHIO, - a
yacTh nepepaercs JlyHe, KOTOpylo 3eMJst CTpeMHTCS YB-
Jiedb CBOMM BpallleHHeM, cOoBepIIamouuMcst B 27 pa3 GHICT-
pee, uem o6pamenue JIyner Bokpyr 3emiaun. B pesysbrare
9TOr0 MHPOMCXOAHT HeKOTOpoe yAajeHue JIyHbl oT 3eMinu.
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YacTp 3Hepruu BpallieHdss 3eM/IH Hepenaercs JIyHe; cHcTes
Ma 3emas - JIyHa coxpaHsieT MOMEHT HMIYJbCa, KOTOPbIH
JIHLIb IepepacinpefensieTcd MeXAy 3THMH TelaMu (MOMEHT
HMOyJbca 3eMJIH YMeHblIaeTcs, a JIyHB — yBeJaH4YHBa-
ercs).

ATOMHOE BPEMS M PANHOCHTIHAJIDBI
TOYHOI'O BPEMEHH

Mbl yxKe ckasaju, 4YTO CpelHee COJIHEHHOE
BpeMsi, COrjlacOBaHHOe ¢ BpaHieHHeM 3eMJIH OTHOCHTEJIbHO
CosHIla ¢ HCKJIIOUYeHHeM HepaBHOMEPHOCTeH, BhIS8BaHHBIX
SJIIMITHYHOCTBIO 3¢MHOH OPOMTHI M HAKJIOHOM SKIMATHKH K
9KBATOpYy, YIOBJETBOPSET BCeM NPAKTHYECKHM M OOJILIIHH-
CTBy HayuHO-TeXHHUECKHX IIOTpPeOHOCFeH, IDTO BpeMs, CBsi-
3aHHOe CO CMEHOH JHf H HOYH, PeryAupyeT BCIO Hally
oku3Hb, Ero oTHOCHTeNbHAs TOYHOCTb, KaK MBI BHIEJH, IO-
psiaka 107, uro coorBercTByer 3—4 ¢ B roi. ‘Oanako aag
HEKOTOpHIX HayYHBIX 3afay, IVIaBHBIM 06pa3oM M3 acTpo-
HOMHY ¥ (H3HKH, B YaCTHOCTH, CB3aHHLIX C H3yuYeHHEM
neukennst tel COJIHEYHOH CHCTeMbl M yCTaHOBJSHHEM Ya-
CTOT pPaJuOBOJIH, TaKasi TOYHOCTb CTAHOBHTCS HeJOCTaTOY-
HO#, YTO HpUBEJO K BBeJeHHIO 3(heMepHIHOTO BPeMEeHH U
€ro. M3MepeHHI0O aTOMHBIMH YacaMH C TOYHOCTBIO JO RoJed
MHJIIECEKYHAB B rof. Ilo aToMHOMYy BpeMeHH, IOYTH .€xe-
YyacHo B pa3HbIX CTPaHaxX MHpa, HEPelaloTCs H3BECTHbIE
paIMOCHTHAJbl M3 LIECTH HMIYJIbCOB, M3 KOTOPBIX HayaJjo
IOCJIeJHETO JaeT HayajJo HOBOrO 4aca MOSCHOIO BPEMEHH.
Ho anech BOSHHMK/IO 3aTpyAHEHHE H3-3a TOT®, YTO PaHO
HJIM TO3JHO TaKHe CHTHAJbl HAaUHYT ;PACXOMUTECS CO Cpel-
HHM ‘COJIHEUHBIM HJM BCEMHPHBIM BpeMeHeM. Belp mikana u
HyJIRIYHKT aTOMHOTO BpeMeHM ObliM BhIOpaHBl TakK, YTOOHI
coBmajaTh CO BceMHUpHBEIM BpeMeHeM 1 guBaps 1900 r., a
HEIHE, KaK Mbl YyXe CKasajH, pacXOXJeHue JOCTHIJIO
55 ¢ — BeAMUHMHY BecbMa 3aMeTHyl. Toria mo MexuyHa-
POJHOMY .COTVIAIEHHIO PelIHJM BO H30exKaHHe HaKOIJIEHHS
PAacXoXJeHHs INPOU3BOJMTb, B c/Iy%ae HaA0BHOCTH, mepe-
JIBHIKKY CHTHAJIOB BPeMEHM BIepel HJH Has3al Ha OJHY ce-
KyHIY, 9TOGBl OHM OCTaBaJHChb COTJIACOBAHHHEIMH CO Cpef-
HHUM COJIHEYHLIM BpeMeHeM, IO CJAEAYIOLIeMy IpaBHIY.
Ecnu K cepennHe Wi K KOHIy KaJleHJapHOro roja pas-
HOCTb MeXJy aTOMHbIM H BCEMHDHBIM BPeMeHeM MIOCTHIJIA
unu opepsounia 0,7 ¢, To B NoOJHOYL Ha 1 wiojnsd MM Ha
1 sHBapsa curHajb, JaBaeMble IO aTOMHOMY BpEMeHH, Ile<
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pelaloTCAd Ha OJHY CeKyHLy paHblle OGBIYHOTO, €CJNH BeCes
MHpHOe BpeMs YILIIO Bllepel, YTO, MeXAy IPOYUM, GLIBAaeT
OYeHb PeJKO, U Ha ONHY-CEKYHIY I033Ke, €CJIH OHO OTCTaJo.
Tak kak BpalieHHe 3eMJu CHCTeMaTHUYECKH 3aMelJiseTcs,
TO 0GBIYHO CHTHAJBl NPHXOJHTCA HA CEKYHIY 3akepKHBaTh.
Taxk Ovu10, Hampumep, moj HoBmii 1980 rox, xorophift
BCJeJCTBHE 3TOr0 HACTYIHJ HAa OJHY CeKyHIy IO3XKe, 4TO,
KOHEYHO, INPOLLJIO0 He3aMeyeHHHM IHpOKoH nyO6Jaukoii, [Toc-
JeJHAsS 3ajepxkKa Ha | ¢ mpomsBoxuaach 1 urosas 1983 r.

Takas nepeliBuKKa Ha ONHY CeKYHAY B HeNDePHIBHOM
cyeTe BPeMEeHH He HMeeT NPaKTHYecKoro 3HaueHus. [laxe B
OOBIYHOM MOpEXOJHOM JeJie ee MOXKHO He YYHTBHIBATb.
B cayyae HanzoGHOCTH, HampuMep, IPH TOUYHBIX OMNpejeJes
HUAX reorpauyecKHMX KOODAHHAT aCTPOHOMHYECKHMH Has
OMIONEeHUAMH HJH OPH IIOJIeTaX HCKYCCTBEHHBIX HeGeCHBIX
Tes, 3Ty CeKYHAY Jerko ydyecTb, TaK Kak O INepelBHXKKe
CHTHAJIOB BpeMEHH 3apaHee OObfABJAdgeTcs B OOJJETeHAX
cayx0bl BpeMeHH.

[IpencraBum ceGe TOYHHIE Yachl, MAYILHE HO CpeIHEMY
COJHEYHOMY BpPEMEHH W IOCTaBJIeHHBHe TaK, 4TOGH B IOJI-
Houb Ha 31 MexkaOps JaHHOrO roja NOKAa3biBaJH COIJAcCHO
paanocurHanaMm posHo O u 0 mun O c. Ilpomau cytku, u
OHH y¥e mokasbiBaioT 24 ¥ 0 mun 0 c craporo roga, yro
paBHo 1 sHBapss 0 u 0 mMun O c voBoro roza. Ozxnako pa-
JUOCUTHAJB BO3BeCTSIT Hayajo HOBOIO rojia Ha OJHY ce-
KyHIy II03XKe, B MOMEHT, KOrja Bauli Yachl I[0Ka3aju
0 9 0 Mun 1.c. B 310f1 ceKyHAe BHHOBATO BpaleHHe 3eM-
JIH, KOTOpOe CBOHUM 3aMeJJIeHHeM H3MeHMWJO CYeT CeKyH],
U mocJelHsid MHHYTa yXOAsllero roaa cojepxadga 61 c.

BcemupHoe BpeMs OmpeleseTcss W3 aCTPOHOMHYECKHX
HaGaofeHull, B HacTOAmMA MOMEHT B 3THX HaGJIIONEHUAX
y4acTBYIOT OKoJo 70 ONTHYeCKHX HHCTPYMeHTOB obcepBa-
TOpHHA MHpa ¥ HHCTPYMEHTHl HOBOTO NOKOJIEHHSI, B YaCTHO-
CTH pafHOHHTep(depOMeTphl U JIyHHBle Jasephl. CBoAHYIO
06paboTKy 3THX HaObJIOAeHU BBHIMOJHseT MexXAyHapoaHoe
6opo BpeMeHu B Ilapuxe, KoTopoe myG6JaHMKyeT CBOM pe-
3yJbTaThl BBIYHCJIEHHS BCEMHDHOTO BpeMeHH (TOYHee —
PasHOCTh MEXIy BCEMHDHBIM H aTOMHHIM BpeMeHeM).

Pesyspratel HaGaiogenuii oxono 30 HHCTPyMeHTOB
cayx6 Bpemenu CCCP u couumanucTHyecKUX CTpaH MOCTY-
NalT TaKke B COBETCKHMH LEHTP OnpeleseHHs BCEMHPHOTO
BpeMeHH, Haxoxsmuiica moj Mocksoid. OZHHM H3 pacmpo-
CTpaHEHHHIX HHCTPYMEHTOB HJs ONpPeJe/leHHsl BPeMeHH sIB-
JISIeTCSl NMaCCaXKHBIA HHCTPYMEHT C (OTO3JIEKTPUUECKOH pe-
rucrpanueil 3Be3AHbIX mnpoxoxJenud, Ha puc, 18 pmana
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dororpadus maccaxHoro HHCTpyMeHTa [TyJKOBCKO# CayXK-
OB BpeMeHH. ¥ HHCTPYMEHTa — aBTOP MeT0Aa (pOTOJIEKTPH=
YeCKOH PErHcTpauHH 3Be3JHBIX INPOXOXKAEHHH, Jaypear

Puc. 18. ®0T03/1eKTpHUECKHH NaccaKHbIl HHCTPYMEHT CIyXO6H Bpe-
MEHH. ¥ HHCTPYMEHTa — aBTOD (OTOIJIEKTPHUECKOH PErHCTPalHIl 3Be3[-
HbIX mpoxoxpaeuu#i nmpodeccop H. H. Tlasmos.

TocynapcTBeHHONH NpeMHH, 3aC/yKeHHBIH JesTesb HayKH H
texuuki PCOCP npodeccop H. H. ITasaos.

3EMHAS OCb H EE NMOJIO)XXEHHUE
B MPOCTPAHCTBE M BHYTPH 3EMJIU

3eMuas och ecTb BooOGpaxkaeMas npsMas JiH-
HHSI, BOKDYr KOTOpO#l mNpoucXOAMT BpaileHHe 3emaun. Ee
HanpaBJeHHe ONpenesseTcsi TOH TOYKOH 3Be3ZHOro Hela,
KOTOpasi Ka)KeTcsl HaM HEMOJBHXKHOH B TeueHHe KOPOTKOro
NpOMEeXYTKa BPEMEHH, CKa)keM, OJHHX CYTOK, H Ha3biBae-
MO moJilocOM MHpa. DB/H3KO K 3TOR TOuYKe HaXOZUTCHA
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3Be3/la BTOPOH BeJUYHHBI, Ha3wBaeMas [lossipHO#, HaxomsI«
.asics B xBocTe co3Be3nuss Masoit Measeaunnl (puc. 19).
SrTa 3Be3la B TeyeHUe CYTOK ONHChHIBaeT HA HebeCHOH code-
pe He6OJbIIYI0 OKPYXKHOCTb PagHycoM OKoJgo 50 MHHYT
ayru. HeGecHbli 3kBaTop ecTb GOJBIIONH KPYT, OTCTOAILHH
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Puc. 19. Cossesaus DBoabumioii u Manoii Meansenuu, [TonspHans 3Besna
H CeBepHbIl mOJIOC MHpa.

or momoca Mupa Ha 90°. OH mepecekaercsl ¢ SKJIHNTH-
KOH, II0 KOTODOH cOBepLIaeTcsi BHAHMMOE TOJHUYHOE JBHXKe-
Hue CoJiHLIA, B ABYX TOYKAaX, HAa3blBAEMBIX TOYKAMH BeceH-
HEro H OCEHHero paBHOJEHCTBHS.

Ouenp paBHo, Bo Il Beke g0 H. 3., TpeUeCKHll ACTPOHOM
Funnapx o6Hapyxusm HaOMIOJeHHAMH, YTO 3TH TOYKH He
OCTAIOTCS HEMOABHKHBIMH Ha 3BE3JHOM Hebe, a MeLJIEHHO

nepeasuraiTcsi HaBcrpeuy aBuxKeHHI0 Coanua. OH oueHHA
CKOPOCThL 3TOTO ABHXKeHHs B 1° B croserue. OTO sIBJIeHHe

HO:]Iy'-II/I.HO Ha3BaHHe Ipeueccuu, T. €. XO4 BIEpenH, HJIH

51



T0-PyCCKH TIPelBapeHne PaBHOJEHCTBUS, IIOTOMY UTO PaBHOY
IeHCTBHe HacTynaer paHblile, yeM CoJHIE COBEDIIHJIO IOJ«
HBE 0GOpPOT MO JKJIUNTHKe, YTOUHEHHOe 3HAaYeHHEe 3TOro
IBHXKEHHS, Ha3blBaeMoe [IOCTOSIHHO IIPEeLiecCHH, pPaBHO
KpyrapiM cuetoM 50”7 B roi, u MO3TOMY TOYKA PaBHOJEH-
CTBHSI COBEPUIAIOT IOJIHBIA 06OPOT MO SKJIHITHKE IPHMEPHO
B 26 000 seT.

Bepuemcst K Bompocy o mosioce MHpa. Onpenene}me ero
TOYHOrO [OJIOKEHHsI CPELH 3Be3[ eCcTb OlHa U3 BaxKHEHIIHX
3ajay acTPOMETPHH, KOTOp4sl 3aHHUMaeTcs H3MEepeHHsIMH
IyT U YrJoB Ha HebecHOH cdepe AJST olpejeseHHs] KOOpaH-
HaT 3Be3] H NJaHET, COGCTBEHHBIX ABHXKEHHH H paccros-
HHH 710 3Be3]], pelleHHeM 3ajay NPaKTHUYECKOH acTPOHOMHH,
BaXKHBIX Ajs reorpaduu, reojesud u HaBurapuu, Haiitu
MOJIOKEHHe IOoJI0ca MHpa MOXKHO C MOMolIblo ¢oTorpaduu.
IIpencraBbre cebe NaHHHOPOKYCHYIO (hoTOrpaduvecKyo Ka-
Mepy, OocyllecTBJEHHYI0 B BHAe acTporpada, HalpabJ/ieH-
HYI0O HENOJBMXKHO Ha obOsaactb Heba 6,113 moawoca. [lycth
¢dororpadupoBaHue NPOJOJIKAETCS B -TeUeHHE BCETO TeM-
HOrO BpeMeHH HOUYH, a 3UMOH B ADKTHKe [axKe KpYrIJble
cyrku, Ha rakoi#i ¢ororpaduu kaxkzpas 3Besjga omuuer 60-
Jlee WM MeHee IJIMHHYIO IYI'y OKPYXKHOCTH C €IHHBIM 006-
LM LEHTPOM, KOTOpHIH H OyJeT MOJI0COM MHpa — TOH
TOYKOM, KyJa HallpaBleHa OCb BPALIeHUS 3eMJIH.

Opuako 0OBIYHO MOJIOXKEHHE MOJ0ca HaxomuTcsl He (o-
Torpad)HUECKUMH, a BU3yaJbHHIMH HaOJIOJEHHSIMH C IOMO-
LIbI0 MEPHIVAHHBIX HHCTPYMEHTOB, KOTODBIMH OIpelessioT
MOMEHT H BBHICOTY KYJbMHHAlHH KakoH-HHOynb 6su3-
noJocHo# 3Be3Abl. Takoe XKe Hab/0JeHUe NMOBTOPSIOT ye-
pe3 12 u 3BesagHoro BpeMmenu. Ecin npu mepBom HaGuione-
HuH 3Be3a Obl1a B BepXHeH KyJbMHHALWH, T. €, IPOXoJuja
BHIIIe IOJIIOCA, TO NPH BTOPOM HaG6J/IOJEHHH OHAa HACTOJILKO
e NpOILIJA HHXKe IOJIOCa, NOJ0XkKeHHe KOTOPOro HaHmercs
KaK CpelHsisl TouKa MeXJy HalJ/10JeHHBIMH MOJIOXKEHHSIMH
3pe3asl. KoHeuHO, NPUXOAHTCS YYUTHIBATH BecbMa MaJibie
HM3MEHEHHS] BUIMMOIO IOJIOKEHHSI 3Be3[bl W COCTOSIHHS HH-
CTPYMeHTa 3a IPOTeKIlHe TIOJACYTKH.

[TpousBoass mogoGHble HAOJMIOAEHHS B TeYEHHE NOJITOTO
BpeMEHH, MOXKHO 3aMeTHTb, YTO NOJIOC MHPa MeJJIeHHO Ie-
peMelaercs cpeiu 3Bes3ld. B yryioBodl Mepe JABHXKeHHe IO-
aoca coctaBasier Beero qums 20”7 B rog. Ha Ttakoe mocro-
SHHOE CMelleHNe HaKJaJblBaeTc NepHOJMHYEeCKOe B BHIE
sanunca c¢ noayocsmu 9,217 w 6,857 u nepuomoM B
18,6 ser, BnepBble 06HAPYIKEeHHOe AHIVIHHCKHM acTPOHOMOM
Jx. Bpagneem B 1727 r, U HasBaHHoe Hyranueir. OGuiee
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IBHKeHHe I0JII0ca Mupa COBepIIaeTcs MO MaJoMy Kpyry
BOKPYT IOJIIOCA 3KIUNTHKH. Paguyc 3Toro Kpyra, paBHBIH
HaKJIOHy 3KBaTopa K 3KJIHNTHKe, cocraBjser 23°27° H
O4YeHb MeNJIEHHO yMeHbluaercsi, npuMepHo Ha 0,57 B rox.
Homenmue 10 Hac ApeBHHe HAGJIOLEHHS HeHCTBHTEIbHO
IOKa3bBAIOT, YTO B IIPOMIJIOM 3TOT HAaKJ/JIOH OBl 3aMeTHO

Nenspuas

.
b.Mensenuua

Puc. 20. [Isuxenne CeBepHOrO MOJIIOCA MHPa BOKDPYT MOJIOCA 3KJHI~
TukH. LIHQpEl NOKA3BIBAIOT THICAYENETHS OT HayajJa HauleH 3pol

6oabuie. Ilnockocte HeGecHoro sxkBatopa, 6yAydyH IepleHs
IUKYJSPHOH K 3eMHOH OCH, TOXe MeHsleT CBOE IIOJIOXKeHHe,
ueM U BLI3bIBAETCSl [BIXKEHHEe TOYeK HepeceyeHUs 3KBATO=
pa ¢ 3KJIMNTHKOH, T. e. fIBJIeHHe MPelecCHH.

Uraxk, moaioc Mupa ABHIKETCS BOKPYT IMOJIOCA 3KJIHM+
THKH C NleproaoM okojo 26 000 seT, MenseHHO NepeXxoas H3
oxHoro cosBe3ngus B apyroe. HelHe oH HaXoaurtcs Ha pacs
crosiuun 50" ot IlonsipHo#t 3Be3nbl — anbda Masoit Mease«
aunel; Kk 2102 ropy momroc mpubausuTcs K Heit go 287, a
3areM CTaHeT yAaJATbCA OT Hee, ABHTasiCh K CO3Be3JHIO
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Lledes. IIyts nomoca u3obGpaxken Ha puc. 20 ¢ yxkazaHHEM
€ro TOJIOXKEHHsI Ha KaxKAylo Teicsuy Jer. B6ausn HOxuHoro
MmoJI0ca MHpa, Haxoasulerocs B co3Be3aun OKkraHTa, HeT
SPKUX 3Be3/J, M Jullb depe3 6000 jer on mepefizer B 00-
Jactb Heba, 6Gorarylo 3Be3faMH BTOPOH H TpeTbell BesH-
YUHBIL

JIBY:KeHHe TOJIIOCOB MHpa CBHIETENbCTBYeT 00 H3Me-
HEHHH HaNpaBJ/leHHs 3eMHOH OCH, KOTOpasi ONHCHIBAET B
IPOCTPAHCTBE KOHYC C YKa3aHHBIM NMEPHOJOM. IDTO [BHXKe-
HHe NPOHCXOAMT BMecTe ¢ 3emJeil Tak, KaK ecad OBl OHA

3emng

Puc. 21. Ilpursikenne JlyHoit skBaTopHa/ibHOro B3ayTust 3eMJH cTpe-
MHTCi TOBEPHYTb 3eMJIO TaK, YTOGHl ee 3KBaTOPHAJbHASl MJAOCKOCTD
npoxojuna yepes Jlyny.

6bljla NPOYHO CKpelsieHa Co CBOeH oCbhl0 BpauleHHs. Bh-
3bIBaeTCsl 3TO JBHUXKEHHe TeMH e CHIaMH, 4TO H MOPCKHe
HNpuauBLE,— npursxkenneM Jlyan u Coanua. Ho B nmanHOM
caydyae 3TH CHJIBl JeHCTBYIOT He Ha BOJIHYIO OGOJIOUKY
3emJH, a Ha Macchl, 06pasyiolle SIKBATOPHAJILHOE B3LYTHE
ee 3JuHNcounanbHofi ¢urypsl. IlpeacraBum wap, BhnucaH-
HHIH B 3€MHOH 3JITHIICOMJ, KOTOPOrO OH Kacaercs B IOJIO-
cax. Taxoit map npurarubaercs: Jlynoit u CosHleM cuiaMy,
NPUJIOKEHHBIMH K €ro LEHTPY M IO03TOMY He BHI3LIBAIOLIH-
MH HaKJIOHa HJu moBopora. Ho mpursikenue, peficreyomee
Ha 3KBaTOpHaJibHOEe B3AyTHE, CTPEMHTCsI NMOBEPHYTb 3eMJIIO
TaK, 4TOOH NJIOCKOCTb 3€MHOT'O 3KBAaTOpPa NpPOXOAHJA Ye-
pe3 mpuTAruBaloliee TeJO, CO3/JaBasi 3THM ONpPOKHALIBAIO-
muit MomeHT (puc. 21). CosHlle B TeyeHHe roja JABaKJIEl
OTXOIHT OT 3KBaTtopa Ao =+ 23,5°, a ynanenue JIyHH oOT
3KBaTOpa B TeueHHE Mecsila JOCTHTaeT Jaxe = 28,5°,
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Ecnu 6u1 3eMada He Bpaujajach, TO OHa cTpeMuaach Gbl Ha-
KJIOHATBHCH, Kak Obl KHBas, Tak, 4TOOb 2KBATOpP BCEe BpeMs
.cneaun 3a Cosnuem u Jlynoit. IlpaBna, BcsieacTBUE OrpoOM-
'HOH Macchl U HHepUUMH 3eMJH, Takue KosaebGaHus Oblid Gbl
OYeHb HE3HAUHTEJbHBIMH, TaK KaK Ha CTOJb OBICTPYIO CMe-
Hy HanpasjeHnufi 3eMssa He ycnepajna 6wl pearupoBath. Ho

Puc. 22. [Ipeueccuonnoe ABu- Puc. 23. CxemMa ABuMCHHS 3eM-
JKeHHe BOJYKa. HOi ocu B mnpocrpaHcrBe. Ha
npenecCHOHHOe JABHXKEHHEe no

6osbLIOMY ~ KOHYCY  HakJajbl-

BAalOTCl MeJKHEe HYTalUHOHHbLIE

KosieGaHus, AJisi SICHOCTH H306pa-

JKEHHblE CHJIbHO IpeyBeJsIHyeH-

HBIMH.

ObicTpoe BpauleHHe 3eMJIH CO31aeT THPOCKOMHYECKHH 3¢-
¢pekT, 6sarogaps KOTOPOMY OTKJOHEHHe NPOUCXOIUT B Ha-
npaBJIeHUH, NEePNeHAHKYJsIPHOM K JAelcTBylollell cujie. Mul
XOpOLIO 3HAKOMBI C 3TUM $SIBJIEHHEM Ha IpHUMepe JETCKOro
Bosmuka. CH/ia THKECTH CTPEMUTCS ONPOKHHYTb BOJYOK, HO
BpalleHHe YJepKHBaeT ero OT HaJeHHsI U B pe3yJ/bTaTe ero
OCb ONHCHIBaeT KOHHYECKYIO NOBEPXHOCTb, TeM OboJjee y3-
Kylo, ueM ObicTpee BpalleHHe., ITO Ke IPOHCXOAHT H C
3eMJell U MPOsIBJIsSIeTCS B BUJe IIpelleccHH, a Tak Kak Jlyna
MeHsieT NpeJeJibl CBOEro CKJIOHEHHs ¢ NepuoAoM B 18,6 xer,
TO Ha INPELIeCCHOHHOe ABHXKeHHe HaJsaralotcs KojeGaHUs B
ByjJe HyTalUH C TaKHM e NepHOAOM. Besnuuny npenec-
CHH H HYTAUHH MOXKHO OblJio Gbl BBHIYMCJIHTH TEOPETHUYECKH,
HO 1J151 3TOr0 He XBaTaeT NAaHHBIX O paclpeje/ieHHH Macc
B 3KBaTOPHAJbHOM B31YyTHH 3eMJH, U NO3TOMY ee IPHXO-
OUTCA oOnpeleATh H3 HAOMIOACHHH NOJIOXKeHUH 3Be3X B
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pasHble 3I0XH. HmeHHo Tak u ObLIH OTKPLITEl 3TH $BJI€«
HHA 3a00JI'0 A0 TOro, Kak €TaJdo H3BECTHO HX MNPOHCXOXK-
JACHHE.,

U3MEHEHUWE TEOTPA®HYECKHX HIXPOT

OnucanHoe 10 CHX NOp ABHKeHHe M Kojeba-

HHe 3eMHOH OCH BO BHEIIHEM HPOCTPAHCTBE MpUCYLIe H
Bcell 3eMJsie B LeJioM, Kak ecju Obl oMa Oblja KpPemKO Ha-
caxkeHa Ha OCb M NPOYHO ¢ Hell ckpenseHa. OxHako elue
B 1765 r. merep6yprckuit axkageMuk Jlecmapx Oinep, uc-
cjaenysi BpalieHHe TBepPJOTO Teja, TEOPETHYECKH BEHIBEJ,
YTO €CAM 3TO TeJO OTJHYaeTcs OT TOYHOro lLiapa H ero
IJIaBHble MOMEHTHl HHEDIHH He paBHbl Mexnay cobo#, TO
och BpameHuss GyAeT ompeleseHHBIM 06pa3oM mepeMellaTh-
c BHYTPH TeJa, ONHChIBas Y3KH#l KOHYC BOKPYT OCH Hau-
GoJibllIero MOMEHTA HHEePHHM C MepHoaOoM, A/ 3eMJH pPaB-
HoiM 305 cyrkaM. TakoBO 10/3KHO OBLIO OHTH [IBHMKEHHE
3eMHBIX MOJIIOCOB MO MOBEPXHOCTH 3€eMJIH, YTO BHI3BAJIO GHI
KojeGaHusi reorpadHuecKux IIHPOT. DAJep BHIUMCIAHI Ie-
PHOM 3TOrO ABHKEHHS, HO TaK KaK €ro aMIINTyAa 3aBHCUT
OT pacmpeiejeHHss MacC BHYTPH 3eMJH, OHAa OCTaBaJjach
HeusBecTHOH. Ee MOxHO ObIO NMONYYHTHL U3 HaGJIIONEHHIL.
Bckope Hayasnuch MOMCKHM TaKHX KojeOGaHUH LIUPOTHL B
kpynueiimux ob6cepBatopusix — B Ilynkose, I'punBuue, B
Bawmnarrone, Ho 6e3pe3yabTaTHO, XOTs1 Obliu oOHapyxe-
HBl HeGoJibLIME HeCHCTeMaTHYecKHe OTKJOHeHUs, JIuip B
1884 r. KioctHep B Bepuune 3amofo3pus B cBoux Habuaio-
JleHUsIX peajibHble M3MEHEeHHd MIHPOTH, 4TO MOGyAUJIO IIO-
CTAHOBKY CHeNHaJbHbIX HaGJIONeHHHA B HECKOJbKUX €BpoO-
nefickux obcepBaTopHsiX, HE OCTABUBHIMX COMHEHHH B HaJH-
‘ypd oOLIMX, XOTS W OYEeHb MaJbIX H3MeHeHHH wmupoT. nas
OKOHYATEJbHON NpPOBepKH MexKAyHapoaHas reofe3HyecKas
accouanys pelIMJia NPOHU3BECTH OJHOBpeMeHHble HabJio-
Jeuus wmwupotsl B EBpone u na T'aBafickux ocrpoBax, pac-
NOJIOXKeHHHX noutd Ha 180° mo mosrore ot obcepBaTopuil
B 3anaguoit EBpone, BciencTBue coobpakeHus, 4TO €CIH,
HanpuMep, CeBepHulii momioc npubauxasnca B cropody Es-
ponel,, TO WIHpPOTa eBpoNleficKUX o0O6cepBaTOPUH JOMKHA
Obla yBeJHUYHBATbCS, a MHpoTa ['aBaficCKHX OCTPOBOB Ha-
CTONILKO 3Ke yMeHbWlaTbcsd. IlpeamonokeHue mnoaTBepIaH-
JIOCh, yeM OBlJIa J0Ka3aHAa PeasbHOCTb ABHIKEHHS IOJIOCOB
10 3eMHOH IOBepPXHOCTH, HO nepuox 10 Mecsines, mpencka-
3aHHbH JfinepoMm, He Obl1 ob6HapyxeH. Torza Uenmsep B
CHIA npoussen cpaBHeHHe WIHPOT IO CTAPHIM HAGJIIOAEHHs
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aM MHOTHX oOcepBaTopuil, Hauu#as ¢ Bpannesa B I'puuBu-
ye B cepenure XVIII cronerust, u o6HapyKHJ NEPHOI,
6anskuil k 14 Mecsinam, Bekope HblokoM oObsicHHM mpuvu-
Hy TaKOro pacxoxIeHHs ¢ DHJepoM, KOTODHH mpexamoJa-
raJj, uto 3eMJss abCOMNIOTHO TBepJa U He HMeEEeT OKeaHOB C
NOJIBHKHOH BOAOH. AMnautyna 3Toro KosneGaHusl OYeHb
Majsa H He mpeBocxoiuT 0,27, 4yTo cOOTBETCTBYeT 6 M Ha
3eMHOH NOBEPXHOCTH, HHAYe OHO OblIO Obi OTKPHITO rOpas-
JIO paHblle.

JBHXKeHHe BeMHBIX IOJIOCOB IIPeICTaBJAsieT GOJbHION
HHTepec AJsI aCTPOHOMHM, Tle ero HYXHO YUYUThIBATb IPH
HauboJsiee TOUHHIX HAOJIOREHHSX, 2 B OCOGEHHOCTH IJf T€O-
(hH3HKH, MOCKOJbKY OHO CBF33aHO ¢ BHYTPEHHUM CTPOEHHEM
3emuu. [Tostomy Mexayraponuasi reoJje3nyeckKasi acColHa-
L¥sl pelInyia OPraHH30BaThb HPOM3BOJACTBO HOCTOSIHHBIX Ha-
6J110JIeHNH 3a ABHXKEHHEM 3eMHBIX TIOJNIOCOB ITyTeM CHCTe-
MaTHYeCKHX oOIpejeJeHU# WIHPOTH — TaK Ha3blBaeMOH
CayKOBl MILPOTHI.

bonbmuHCTBO acTpoBOMHUECKHX ofcepBaTopu#i 1o OT-
KDPBLITHS [ABHJXEHHH TIOJIOCOB CUHTAJO CBOK MIHPOTY IHO-
CTOSIHHOH M He ITPOH3BOJHJO CHELHAJbHBIX NOBTOPHBIX HAb-
JIIOeHUH, HO U3 OGHIUHBIX MepHIUAHHBIX HalOJI0AeHuH, npo-
H3BOJUMBIX IJ51 ONpelesleHHH KOODAHMHAT 3Be31 H COCTaB-
JIEHVS] 3Be3[JHHIX KaTaJIoroB, MOXKHO IOJYUHTb U 3HAYEHHUS
WHPOTH KaK TMOoOOUHBIA TPOAYKT, HO HIHPOTa, ONpelaeseH-
Hasi TakuM o00pa3oM, HeZOCTATOYHO TOYHA MJIsl HCCJELO0Ba«
HHUSl CTOJNb MaJio 3aMeTHOTO sBJeHUsl. PeaysnbraThl ompe-
JleJleHUs] LIHPOT pa3HbiX oOcepBaTOPHl TPYAHO CPaBHHBATD
MeX1y co60#, TaK Kak B CBSI3H CO CBOHUM reorpa(puueckum
ToJIO2KeHHeM OO6GCEpBaTOpPUH HaObJ/I0AAI0T pas3Hble 3Be3[H,
OlIHOKH KOOPAHHAT KOTOPHIX 3aMeTHO BJIHSIOT Ha pe3yllb-
TaTe. KpoMe TOro, pasiuuusi B MHCTPYMeHTax H MeTOAax
HaOJ10leHUl TOXKe 3aTPYAHAIOT HX CONOCTaBJieHHe, Bemen-
CTBHE 3TOTO IO MEXIYHAaDOAHOMY COIVIallleHHI0 OblIO pe-
lIeHo OpraHH30BaThb psJd CTaHUMH Ha OAHOH oOLied MIHpPO-
Te, IO BO3MOXKHOCTH PaBHOMEDHO PacClIOJIOKEHHBIX IO H0JI-
roTe, OCHalleHHBIX OJHOTHIHBIMH MHCTPYMEHTaMH H C OJH-
HaKOBOH NpPOrpaMMOH HabJIIOAeHMH OJHHUX M TeX Ke 3Be3l.
Taxux craHuui ObIO CO3ZAaHO HATh Ha CEBePHOM WIHPOTE
39°8’, a umenHo: Kapmotdopre Ha MaJjeHbKOM OCTPOBe y
6epera Capannun B CpenuzemHoM Mope, Uapaxyi (HblHe
Yapmkoy) B Typkecrane Ha samaaHoM Gepery AMyaapbH,
MunysaBa B flnonuu, IOkaiin B Kanudopuuu 6mus Can-

. ©panuucko u IefitepcGypr y Bocrounoro Gepera CIIIA
06nu3 BawmmertoHa, OTH CTaHIHH HadaJu peryJsipHbie
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onpeneneHus cBoux muport ¢ 1899 r. BrocaencTsun pasnusb
pexn AMynapbu 3acTaBHJIH 3aKpHITh cTaHuuio B Yapmxye
H OpraHH30BaTh Ha TOH XKe IIHPOTe HOBYIO CTaHUHIO B Ku-
tabe (Y3b6ekckass CCP).

Kak wu3BecTHO, WIMpoTra MecTa paBHAa BHICOTE I0OJIOCA
MHpa Haj TOPHU30HTOM, HO HJIS ee ONpelesieHHs NMPHXOIUT-
csl U3MepSTh BHICOTY He IOJIIOCAa MHpa, KOTODHH Ha Hebe
HUYEeM He OTMeYeH, a KaKoH-1u60 3Be3Jbl ¢ H3BECTHHIM
CKJIOHEHHEM WJH YIVIOBEIM paccTosiHieM oOT moJioca. Ha
OOLIYHBIX 06CcepBaTOPHAX AJsSI H3MepPEHHs BHICOT 3Be3j YIO-
TPe6/ISIOTCST YCTAHOBJIEHHble IO YPOBHIO HHCTPYMEHTHl C
pasleseHHBIMH KPYTaMH, IO KOTOPHIM OTCYUHTHIBAIOTCH Tpa-
dycsl B ux poau. OZHAKO B NaHHOM caydae Tpe6GyeTcs OI-.
pellesieHue UIHPOTH C TOUHOCTIO MO KpaktHeir mepe a0 0,17,
KOTOpYIO TaKHe HHCTPYMEHTH He naioT. HackoJbKO BEICOKH
aTH TpeboBaHMsA, MOKa3bBaeT Takoi mpuMmep. OgHa ceKyH-
Ha pyra coorBercTByeT 1/206265 nonu pamuyca, W eciaH
ero npuHAte 3a 1 kM = 1000000 MM, Ta cekyHma Oyzer
OoueHb 6/M3Ka K 5 MM Ha MOBepxHOCTH Takoro mapa. [To-
stomy 0,1” CcOOTBETCTBYeT MOJIOBHHE TOJIUIMHBI KOIMeeUHOH
MOHEeTKH, BUAHMOH ¢ pebpa Ha PaccTOSHHU B OOHH KHJO-
MeTp. Takylo TOYHOCTb paslesieHHBle KPYT'H MepHIHaHHBIX
HHCTPYMEHTOB He 06GecleyHBaroT.

CymectByer cnoco6 omnpenesieHusi IHPOTH 6e3 HHCTPY-
MEHTOB C pasjesJeHHbBIMH Kpyramu, Boob6pasum cebe 3pu-
TeNbHYI0 TpyOy, HampaB/JeHHYI0 B 3eHHT JaHHOTO MecCTa.
Ecnn umeercst 3Be3fia, mpoxoisiuias Bo BpeMsi KyJbMHHa-
LHH Yepe3 3eHHUT, TO CKJIOHEHHe TaKOH 3Be3fbl, T. €. ee yrI-
JIOBOE pAacCTOsSIHHE OT 35KBaropa, PaBHO WIHPOTe AAHHOIO
Mecta. Ho Boo61ie Takux 3Be3x He GuiBaer. B syumiem ciay-
yae MOXKeT OKa3aTbCsl 3Be3Ja, KYJbMHUHHPYyIOIlas B He-
CKOJIbKMX MHHYTaX AYTH OT 3eHHTA, HAalPUMep, K ceBepy OT
Hero. HaBoauM Ha 3Be31y HHTb B OKYJsIpe, epeiBUraeMylo
MHKDOMETPHYECKHM BHHTOM, 3aTeM OBLICTPO MOBOpayHBaeM
HHCTPYMEHT BOKDYr BepTHKaabHOH ocu Ha 180° u, moka
3Be3fla ellle He YUIJIa M3 NOJS 3peHHsT TPYOBl, BHOBb HaBO-
IVM Ha Hee HHTb MHKpoMerpa. [lepenBHiKeHHE HHUTH MeX-
Ly 3THMH HaGJIONEHHSIMH, U3MEPEHHOe BHHTOM MHKDOMET-
pa, paBHO YIABOEHHOMY 3€HHTHOMY PAacCTOSIHHIO 3Be3jibl BO
BpeMsi ee KyJbMHHAIHH.

IlocTaTouHO SIpKHUX 3Be3J, CTOJb OJMH3KO KYJbMHUHHDYIO-
HIMX K 3€HHTY, CJAHIIKOM MaJjo AJs PeryJsipHHX Habmone-
HMH, TaK YTO TaKoH crmoco6 onpefeseHHss WIHPOTH OYeHb Or-
panudeH. AMepHKaHCKMA BOEHHBIH TreOJEe3HCT KalHTaH
A. Tanvkorr (1797—1883) pacuikpun BO3MOKHOCTH Has
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6m10/1eHuH, COXPaHHB OCHOBHYIO™ HJel0 clocofa, Aalollero
BO3MOXXHOCTb OOXOLHTbCS 0e3 oTcyera Je/eHHH Ha Kpyrax.
Ero MeTtox oT/HYaeTcs OT MPEABIAYILErO TEM, YTO BMECTO
OJHON 3Be3Jbl, KyJbMHHHUDYOLEH oueHb OJU3KO K 3€HHUTY,
Hab/110al0Tcs ABe 3Be3[bl, CHMMETPHYHO KyJbMHHHDYIO-
LiX — OflHA K CeBepy, a Apyrasi K IOTy OT 3eHHTa, Npub./Iu-
3UTEJbHO Ha pPaBHBIX PACCTOSHHAX OT Hero. Ecau 6Bl ciy-
yafHO OKasaJjoch, 4YTo o00e- 3Be3[bl KyJbMUHUPYIOT Ha
CTPOTO OAHWHAKOBHIX 3€HHTHBIX DPAaCCTOSIHHAX, TO NOJYCyM-
Ma MX CK/JOHeHHMH paBHsAjsach Obl mupoTe Mecra. Ho Takas
3Be3fHas mapa Oblia Obl pefuyafilIuM HcK/aloueHHeM. Ha
IpaKTHKe JOCTAaTOYHO, €CJH 3EeHHUTHble DAaCCTOSIHUS 3Be3l
B Ilape HAacTO/MbKO O/JH3KH Mexay co6oH, 4To MOTyT Ha-
6aonaTbest B TPyOy, He HepecTaBJisisi ee IO BHICOTE, a Ma-
Jlasi Pa3HOCTb MeXXJy HUMH H3MepsieTcsl OKYyJsSPHBIM MHKDO-
MeTpoM. Bo3MoxkHOe M3MeHeHHe HAK/IOHA TPYOB KOHTPOJIH-
pyercs JABYMsi CKPeIJIEHHBIMH C Hel0 ypOBHsMH. Takue
HHCTPDYMEHTHl Ha3bIBalOTC 3eHUT-TeseckonaMu. OXuH H3
Jy4YlIMX 3eHUT-TeJecKONOoB mnpuHanyiexur IlynakoBckoit 06-
cepBatopuu (puc. 24).

TounocTh omucaHHOrO MeTofa OIpeleseHHS] WIMPOTH B
3HAYUTEJbHOH Mepe 3aBHCHT OT TOYHOCTH, C KOTOpOH H3Be-
CTHH CKJOHGHHS HabsiogaeMBIX 3Be3l. ODTH CKJIOHEHHS
OepyTcst u3 KarTaJsOroB, B KOTOPHIX OHH NPHBOJSATCS Ha OCHO-
BaHdM HaOJIOACHUH MepHAHAHHBIMH HHCTPyMeHTaMu Ha 06-
CepBaToOpHUsX, T. €. 110 OTCYeTaM pasfeseHHBIX Kpyros. Ilo-
3TOMY MOXKeT IOKa3aThbCsl, 4TO u30ekaB TaKOH MaJIOTOYHOH
npoeuesypsl Ipu HaO/IIOJEeHHH IIHPOTH, MBI He YyCTpa-
HHJIK OCHOBHOH HETOYHOCTH, CBSI3aHHOH C OTCYeTaMH Kpy-
ros. Ho geno B ToM, 4TO mpu ompejesieHHH MIHPOTH KPYT
JIaHHOrO HMHCTPYMEHTa OTCUMTHIBAETCSl ONHH pa3, TOrAa Kak
CKJIOHEeHHSI B KaraJjorax JaloTcs Ha OCHOBaHHH MHOrOKpaT-
HBIX HaOsIOfleHHAI Ha MHOTHX 0GCepBAaTOPHSX C pa3HbIMH
HHCTPYMEHTAMH M C YYeTOM BCeX BO3MOXKHBIX OUIHGOK.
ITosTomy cmoco6 TasbkoTTa ompejesieHdsi IMPOTH HMeeT
Gonbline NpeMMyllecTBA H NPHUHAT Ha BCeX MEXKAYHapoi-
HBIX HIMPOTHHIX CTAHUMAX U B GOJIBIIMHCTBe APYrux obcep-
BaTOpHH, KOTOphle 3aHHUMAIOTCSl ONpelAeJieHHeM CBOell WIU-
POTHl B CBSI3H C HCCJIeJOBAaHHEM HBHIKEHHUS 3eMHBIX IOJIIO-
coB. TeM He MeHee TOYHOCTb ONpeje/i€HHS LIHPOT CHJIBHO
3aBHCHT OT NPHUHATHIX 3HAYEHHH CKJIOHEHHHA HabJ/iomaeMbIX
3Be3/l, BBUAYy Yero MeKAyHapOIHbie IIHDOTHbIE CTAHIHUH H
BbIGpaHBl Ha ONHOH OOIIel mapaJJenu ¢ TeM, YTOGH Ha HHX
Hab/01aMuch OLHH U Te Xe 3Be3Jbl. B aToM ciyuae omunG-
KH CKJIOHEHHH OJHMHAaKOBO IIOBJHSIOT Ha IIHPOTy BCeX
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CTAHIHA, N €CJU CTAHLHH PaBHOMEPHO pacnpefesieHLl 1O
Bcefi" OKPYIKHOCTH NapaJienl, TO HHKaKOr0 CMEHIEHUs IO«
Jiona 113-3a omuox CRIOESHHH He NPOU3CHALT,

Puc. 24, 3enur-teseckon Ilynkosckoi ofcepsaropus. Ha6monareas
yCTaHaBJHBaeT TPYOY [0 3eHHTHOMY PACCTOSIHHIO.

Ons mosgcHeHHWs pPACCMOTPEM EpOCTefmmE ciaydai.
IlycTs uMerTCS ABe CTaHUHM € PA3HOCTBIO JOaTOT B 18Q°
T. €. PACIOMOXEHHHX HO pPa3HhHe CTOPOHH OT HoJoca. Ecin
LIMPOTa OJHOHK U3 HUX YBeJHYHBaeTcs, TO, 3HAUHT, MOJIOC
K Hefl MpuUOJEMRAETCs, @ OT NPOTHBOAOJIOXKHOH CTaHIMH HA
CTOTBKO Xe yjAajdercs. Ecjiu H3MeHGHHS IIHPOTH ITHX
CTaHUAH OJHHAKOBLI N0 BeJHYHHE, HO IPOTHBONOJIOXHLI NQ
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3HaKy, TO 3TO OyZXeT 03HAYaTh, UTO HaOJ/IOJEHHOE NBHIKEHHE
moJsioca peanbHo. B ciayyae HepaBeHCTBA H3MEHEHHS ILHDO-
Tl HY:KHO CUYHTATh cpelJHee H3 aOCOJIOTHBIX H3MeHEHHH
peaJibHBIM, & OTKJIOHEHHSI OT HEro — OMIHOKaMH CKJIOHEHHH
u HabmaoAeHul.

Eciu 1BHIKeHHe TmoJIIOCa IIPOH30IAEeT B HaNpaBJeHHH,
HepHneHAUKYJSAPHOM K MEpHAHaHy AAHHOH CTaHUHH, TO TaM
OHO He NOUyBCTByetcs. s ero ompelesneHHs U MOMyYeHHS
33CCYKH HYXHO HMETh BTOPYIO Iapy IIMPOTHBIX CTAHUUH,
OTCTOAIIHX Ha =90° mo posrore or mepsoiil mapsl. Ho mo-
Jo6paTh TakKHe YeThipe CTAHLHH, DABHO paclpefeseHHbE
1o Josarote X Ha oOWIeH mapaJJesd, HOYTH HEBO3MOXKHO.
Bwmecto aToro u nake Jyuilie HMeTh GOJIblee YHCJO CTaH-
UHH, HO TOXKe PpacHOJIOKEHHBIX DaBHOMEPHO MO JIOJIOTE,
YTO 10 HEKCTOPOH CTEeNEHH H OCYIIECTBJAEHO YHOMSHYTBIMH
TSITBIO MEXKAYHAapOAHBIMH IIHPOTHBIMH CTaHIHSIMH.

Perynsipubie HaOmofeHNs] IHPOTHl HA MeEXIyHaPOIHBIX
CTaHUHAX Havaauch B 1899 r. C Tex mop HaKOIIEH OrpoOM-
HBIH HaGJIofaTeJbHEIH MaTepuas. B HacTosiuii MOMEHT B
Mexnynapoino#i cayxGe IIHPOTH — Telleph OHAa HAa3bliBa-
ercss MexayHaponHoft cayxK60fi [IBHKEHHS II0JIIOCOB —
yuyacTByeT OxKosI0 60 ONTHUECKHX aCTPOHOMHYECKHX HHCTDY-
MEHTOB, TaKHX KaK 3€HHT-TEJeCKOINEB!, acTpoJsGuu u (oTo-
rpadguyecKue 3eHHTHBIE TPYObl, H3 KOTOPBLIX OKOJO TPETH
pacnosoxenst B CCCP u comHanHCTHYECKMX CTpaHax.
B mocnennue roxel Bce GOJIBIUMH BeC NPH BBUUCJAEHHH KO-
OpAHHAT TNoJiloca npuoOpeTaeT HOBasd TeXHUKA HaGJio/e-
HUH — paJHoacTPOHOMHYECKAsT U CBETOJIOKALHOHHAS.

Pesysbratsel HaGMIOLeHU KaXKI0H CTAHLHH, TPOU3BO/IS
el onpeneseHHS CBOeH IIHPOTH], €XKeHeIeJbHO MepenaloT-
€1 B MeXKAYHAPOAHBIH IEHTP CAYKOBl IUPOTHI, HaXOASIIIU-
csl B HacTosilllee BpeMs B jlmoHuu, a Takxe B Diopo BpeMe-
Hu B ITapuke, KOTOpBIE eXeronHo NMyGJUKYIOT BHIBEJEHHOE
U3 obuieli CBOAKH JBH:KeHHe moJiocoB. OHO sicHO pacmazna-
€TCs Ha TPH OTHeJbHblE COCTABJSIONINE: ABHXKEHHE C Ie-
puogoM B 14 MecsaueB uan 420 cyTOK nepeMeHHOH aMIIH-
TYIH, paBHOe B cpelHeM okouo 0,1”, oTkpuiToe Uennmepom,
Apyroe ABHXKEHHE C FOAMYHBIM HEPHOAOM H aAMILIUTYAOH
okoJso 0,087, coorBercTByIOLIEH 2,5 M HA 3eMHOH [OBEPXHO-
CTH, H TPeThe — OUYEHb MeJUICHHOE H HelpaBU/ILHOE BEKO-
Boe ABHKeHHe, B cpenHeM okosio 0,003” wau 10 cM B roa.
PaccmoTpum ux mo nopsiaky.

YenanepoBo ABHIKEHHe COOTBETCTBYET CBOGOAHOMY [BH-
JKEHHUIO TOJIIOCOB: ecau 3eMJII0 YAapHTh KOCHIM, He IPOXO-
JSALIMM yepe3 LEHTP yAapoM, To 3eMJs HauHeT KojJebaThes
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Ha OCH C TaxKHM I[epHOJAOM, HO IO NpeKpalleHWH yaapa’
Takde KojeGaHHS HAyHYT 3aTyXaTh H IO OJHHM OLIEHKaM
yepez 15—20 sger, mo ApyruM 3a ropasjfo 0oJbliee BpeMsi
yMeHbIIATCA HanosoBHHY. OueBHAHO, CYIIECTBYIOT KaKHe-TO
(akTOphl, MOAAepXKHUBAKIIHe HJU BHOBb BO3OyKAaloliue
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Puc. 25. [iBuxeHnne 3eMHoro mojioca B 1968—1973 rr. Ilosnoxenus
nosioca AaHel yepe3d Kaxjwele 0,05 roga. Oce X nanpaBiaeHa mo I'puu-
BHUCKOMY MepHAHaHy, ocb Y —Ha 90° k 3amaay or Hero. Kocke Jn-
HHH NIpOBeJleHbl H3 Hayajla KOOPAHHAT, B KOTOPOM OB CpPeXHHH mOJIOC
B 1900 r., mo HanpaBJIeHHSIM HAa MeXAYHApOJAHble LIMPOTHBIE CTAHIMH:
C — Kapnodopte, K — Kura6, M — Munysasa, U — lOxaiisa, G — Teii-
TepcOypr. Kaxaas knerka coorBerctByer 0,17 wam 3,1 M.

3TH Ko/1e6aHusi, NPeanoJaraiT, 4YTo 3TO MOTYT ObITh CHJIb-
Hble 3€MJICTPSICEHHs] HJIH ByJKaHHYECKHe H3BepIKeHHs.

Uro kacaercss TOAMYHOrO KoJeGaHHs, TO NPHYHHA €ro
fiCHa — OHO BBI3BIBAETCSI METEOPOJIOTHUYECKHMH SIBJIEHHS-
MH — OTJIOXKEHHEM CHera Ha KOHTHHEHTaxX H, IVIaBHBIM 00«
pa3oM, CKONJIeHHeM 3HMOH BO3AYIIHBIX Macc HajJ CeBepo-
BOCTOYHOH Asueit, Korja arMocdepHOe JaBJieHHe CTaHO<
BUTCS Ha 15—20 MM pT. cT. Beillle 06GbluHOrO. [loBbILIEHHE
naBjenua Ha 10 MM pr. cr. co3maer Harpysky B 0,13 H
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Ha KBaJpaTHbIH caHTHMerp Hiax 13-10° H na kBampaTHHf
kunomerp. He yAuMBHTeNBHO, Y4TO TaKoe OrpOMHOe OJHO-
CTODOHHee JaBJjleHHe, €XKerojHO paclpocTpaHsolleecs Ha
oOuiMpHoe mpocrpaHcTBO Bocrouynoit Cubupu, MoHrosuu u
Cesepnoro Kurasi, uyBcTByeTcss 3eMJefi B 11eJIOM, BBHI3bIBas
ee KOJeOaHHsl Ha OCH BpalleHHd C TOJHYHBIM INEPHOAOM.

ITH nepuHogHYECKHe MABMKEHHS, Hajarasicb OXHO Ha
Ipyroe, [alT HeNPaBHJbHYIO, TO CKPY4YHMBAIOUIYyIOCS, TO
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Puc. 26. BekoBoe nBHXKeHHe cpeaHero noJioca 3eman ¢ 1891 mo
1966 rr. Kaxpnasa kiaetka coorserctByer 0,057 mam 1,55 m.

PacKpy4YHMBAIOUIYIOCST CIIHPaJb, NPHOJH3UTEIBHO HOBTOPSIO-
mytocs yepe3 6 JeT — HaMMeHbllee KpaTHOe [BYX IepHO-
JOB — NSTH YeHMJIEepPOBHIX W IlecTH rogoBbix. Ha puc. 25
H3obpaxkeHa Takas chnupadb 3a 1968—1973 rr. Ha uem
ocb X HampaBieHa no Mepupuany I['puuBuua, ocp Y —
K 3amlafly OT Hero, a CTpeJKaMH N0OKa3aHbl HalpaBJeHHs Ha
mupornble cranuun: C— Kapnodopre, K — Kura6, M —
Munysasa, U — IOkafis u G — TefitepcOypr.

Hakonen, Tperbe, BeKOBoe ABH:KeHHe MOJIOCA, CyIIeCT-
BOBaHHe KOTOPOro OCIapHBaeTcs HEKOTOPHIMH cIeLHa/H-
CTaMi, cMecTHJI0 3a mociaeanne 80 JieT cpefHee MOJIOKEHHE
nosoca npu6ausuTenpHo Ha 0,25” uaum 8 M B HanpaBJjieHHA
K 'pennanauu. Ognako 310 ABHKeHHe OBLIO OYeHb Helpa-
BHJIbHBIM, KaK [OKa3aHo Ha puc. 26, U KakuUM oHO Gyner
Jajbllle — CKa3aTh HesJb3s. Bo BcAKOM c/ydae TaKoe Ha-
O/I0feHHOe [JBHXKEHHE COBepILIeHHO HeJOCTAaTOYHO JJIs
00bsiCHEeHHA NPOILIBIX OOJbUIMX H3MEHEHUH# KJAHMaTa, o
KOTOPHIX CBH/ETEJBbCTBYIOT OJIe[lecHeHHs, OXBaThIBaBILHe
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HEeCKOJIbKO JecSiTKOB ThiCAY JIeT HasaJ OGLIMpPHbBIE PO«
crpaicTBa EBponb, HIH HaXoJKH TPONHYECKHX PACTEHHH U
JKHBOTHBIX- B ceBepHBIX oOsacTax EBpasuu. [lelicTBUTENBHO,
OpH CKOPOCTH ABUXKEHHS noJjocoB no 10 ¢cM B rox oHH
caBunyTea 3a 100 000 ner Bcero sumib Ha 10 KM <= BeJHYH<
HY upe3BbYafiHO MaJyl0, KOTOpas He MOIJIa BHI3BaTh 3a-
MeUeHHbIX H3MeHeHu# KauMara.

Ecau nomycTHTb, 4TO 3eMHBle MOJIQCH ABHTAJHCh C Ta-
KOH JKe CKOPOCTbIO M B CaMOM JaJIeKOM IIPOIIJIOM, TO AJs
nepepacnpefesneHus KIUMaTHUECKHX IOSCOB TpeGOBasOCh
MHOT'O MHJIJIHOHOB JIeT, H Mbl HHYEro ONpejieJeHHOIo He MO«
2KeM CKasaTb O IOJIOKEHHH IOJIOCOB B CTO/Ib OTHaJeHHOe
BpeMs. CepGcekuil yueHbl#t reodusmk M. MuaaHKOBHY HC<
CJefoBaJ BJHSHHE Ha KJIHMAaT H3MeHEHHH 3JIeMeHTOB 3eM-
HOH OpOMTHl — 3KCUEHTPHUCHTETA, IIOJOXKEHHsS IepHIeud,
HaKJIOHEHUs] 3eMHOH OCH K SKJMITHKE, U HallleJ, 94TO TakKoe
BJHSIHHE MOIJIO OBITb [OBOJIBHO 3HAYHTEJAbHbIM. Moxer
ObITb, 3THX fBJEHHH B COYETAHUH C MABMXKEHHEM 3eMHBIX
TIOJIIOCOB M OBIJIO [JOCTATOYHO AN O6bACHEeHUS OOHAPyKEeH~
HBIX H3MeHEeHHH KJIMMAaTHYeCKHX II0SICOB B JaJeKOM IIpoll-
JIOM, HO BOIIPOC ellle OCTaeTcsi OTKPHITHIM., Bo3MoxHO, 4TO
6osiee HajexXHble CBeJIEeHHs [aeT IajJeOMarHeTH3M — HC«
JeloBaHHe OCTaTOYHOH HaMarHWYeHHOCTH JPeBHHX TOPHHIX
NOpOX Ha pa3HBIX KOHTHHEHTAX, yKasblBalolllee Ha MHIpas+
LIHI0O MarHATHBIX TIOJIOCOB 3€MJIH, CBSI3aHHBIX H C IOJIOCA«
MHu reorpaduueckuMu. OnHako paccka3 o6 3THX HHTepec~
HBIX BelllaX BBIXOJHUT 332 DAMKH Halllefl KHHIH,

JABW)KEHHE 3EMJIH U KAJIEHIAPH

OcHoBHOH envHHIeH H3MepeHHS KODOTKHX
OTPe3KOB BPEMeHH SIBJSIOTCS CYTKH, ONpefelseMble Bpalles
HHeM 3eMJIH BOKpPYT OCH, HO AJs GOJBLIMX HHTEPBAJIOB TPe«
6yercsi GoJsee mauTenbHas eiuHuua. [Ipupoma mana HaMm
TaKyl0 €IHHHIy — rof, IPOMEKYTOK BPeMeHH OJHOTO IOJ«
Horo o6Gopora 3emau mo opGute Bokpyr Coanna. W 3xech
BO3HHKaeT BONPOC, N0 KaKOi MeTKe ONpeleNsTh 3TOT Ipo«
MexyToK. Tak Xe Kak B cayuyae CyTOYHQOro BpallleHHs, 3TH
MeTKH Moryt GHTh pasHnMH. HanbGosee crabuibHoit 6yner
MeTKa B TOYKEe IepeCceUeHHsT 3eMHOH OPOHTH NPSIMOH, Ipo-
BelleHHoH u3 neHtpa CoJsiHIIA K 1aJeKoi ¥ MOTOMY IIpak-
THYECKH HENOJBHKHON 3Be3fe, Ilepuox obpaulenns 3emun
OTHOCHTEJIbHO TaKOH TOYKH Ha3biBaeTcs 3Be3ZHHIM HJM CH+
JepHYeCKHM TofoM, KOTOpPHH HMeeT HauGoJjee IOCTOSHHYIO
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npogoskuTeabHOoCcTh. OXHAKO BpeMeHa Trojia, T. €. CMeHa
PasHBIX CE30HOB, 3aBHCHT OT IBUIKEHHS 3eMJH OTHOCHUTE/b~
HO TOYEK BECEHHEr0 U OCEHHETO PaBHOJEHCTBHS; B KOTODHIX
HeOeCHBI KBATOp IlepecekaeTcs C IKJAUNTHKOHA. Bcrencr-
BUE MPEleCCHH 3TH TOYKH [BUKYTCH HABCTPEUy IBUIKEHHS
3emiu, W MOZTOMY ONpejessieMasl MU NPOIOJKUTEIBHOCTD
rona, Ha3bLIBa€MOTO TPOIMHYECKHM, MeHbIle roga 3Be3IHOrO.
MoxHo ompezendTh rog MO NPOXOXKAEHWIO JeMJTH UYepe3
nepuresuii — Giamxaimyo k CosHOY TOYKYy OpOHTH, Takoi
roJ. Ha3biBaeTCSs aHOMAJUCTHYECKHM, €ro NPOJOTKUTEb=
HOCTh OoJibllle, TaK KaK IIEPUreJUil CMeINaeTcs B- TOM XKe
HalpaBJIeHHH, B KOTOPOM JBUKeTcsA JeMurst. Hakonen, MoK+
HO ONpelesiATL ABMKeHHe 3eMJIH OTHOCHTEJHHO. Y3JIOB JIyH«
HOH OpOHTHI, KOTOpHE HMEIOT HanOosIee OBICTPOE ABHIKEHHE
HaBeTpewy 3eMJie, W MO3TOMY TakKOH ToX, Ha3biBaeMHH
JIPaKOHHYECKHUM, C KOTOPbIM CBSI3aHLE COJIHEUHHE H JyHHHE
3aTMenHs, HauboJsee KOPOTKUI.

[IpuBogMM WHCIO CPERIHHX COJMHEUHHX CYTOK B KaxKIOM
H3 3THX IOJIO0B:

Ton 3sespubit 365,25636 cyTok = 365. cyt 6 u 9 mMun 10 c;
Ton tponuueckuii 365,24220 cyTok =365 cyt 5 u 48 Man 46 c;
Ton anoManucruueckuii 365,25964 cytox = 365 cyt 6 u 13 muH 53 c;
Ton mpakoHuyeckuit 346,62003 cyTok = 346 cyT 14 w 52 mun 51 o

st mpakTHYeCKOH KHU3HHM CUMCTEHHE BPeMeHH C IOMOs
IIbI0 KaJeHZapss AOMKHO OBITh OCHOBAHO HA IIPOLOJIKH<
TeJILHOCTH TPONHYECKOIo Troja, YTOGH He PasOHTHCH C Ces
30HaMH, T. €. YTOObl 3UMa, HampuMep, BCerAa NMPHXOAUIACH
Ha OfHH H Te xe Mecsubl. Ho cuurate Bpems cTporo Tpo-
NHYeCKHMH TrojaMu HeyHoOHO, Tak KaK TOrla HX CMeHa
npuxoauaace Obl Ha pasHbleyachl AHs: B dpepnem Erunre
KaJeHJapHbIH rog Bcerga uMenr 365 CyTOK, 4TO NMPHBOIHJIO
K JOBOJIbHO GHICTPOMY CHOJI3aHHIO OTHOCHTEJLHO CE30HOB,
YeTKO BhIpaxKeHHbIX pasnuBaMu Hnma. Bo wusbexanue
storo pumckufi umneparop [Onauir Llesapp B 46 r. mpoe
u3Bes1 pedopMy KadleHAaps, YCTAHOBHB CPeIHION MpPOLOJ<
JKUTEJBHOCTh TOfia B 365,25 cyTok, a Bo udGexanue Ipols
HOTO 4ucJa J[Heff pellW CYHTaTh TPH roja MNOAPAAL IO
365 cyToK, a Ka/[blil uyeTBepTH rox — 366 cyrok. ITH
J106aBOUHHE CYTKH CTaJu BKJlYaTbcs B (eBpaje, B puUM-
CKOM KaJleHAape MeXAYy IIECTHM I CebMBbIM [IHEM, MOYeMy
TaKOH [QeHb CTaJ Ha3blBaThCst ABaX{IH LIECTHM, MO-JaTHH«
ckH bis sextus, a rog — bissextilis. 3To cJ0BO B uHcKaxKeH=
HOM 3BYYaHHH ITPeBPaTHJOCh B PycCKOe «BHCOKOC», H TOJ
CTaJl Ha3bIBaTbCS BHCOKOCHBIM,
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Taxo#t Kajennapp, Ha3BaHHBIA B 4ecTb IOuus Llesapsa
IOIMAaHCKUM, WJH CTapbiM CTHJIEM, OTJIMYAeTCs IIPOCTOTOM
1 BIOJIHE JOCTaTodeH no ToyHOocTH. Ero’ommnbka mo cpaBHe-
HUIO C TPONHMYECKHM TOJOM COCTaBJsIeT OJHH CYTKH
B 128 user, 4yTOo Ha NpaKTHKe He OYeHb 3aMeTHO, H eCJH
BHOCJeACTBHH Oblla NpOH3BeleHa pedopMma KaJjeHAaps, TO
COBCEM He M3 IpaKTHYecKHX coobpaKeHHH, a 1O peJHIHO3-
HO¥ NIpUYHHE, CBA3AHHOH C XPUCTHAHCKYM MPA3JHUKOM Iac-
xu. Heno B ToM, uro Hukefickuit co6op — cobpaHue BHICIIUX
YHHOB HepKBU B 325 r. B JgpeBHeM Busantuiickom ropose
Hukee (ubime M3Huk) B Masoii A3y ycTaHOBHJ IpaBHJIa
IJis OonpejeseHHs IHS nacxu. Do pelleHo npasiHOBaThb
nacxy B IlepBoe BOCKpecCeHbe IOCJie BECEHHEro MOJHOJYHHS,
KOTOpOe HacTymaer nocse paBHojeHctBusi 21 mapra. Tak
6n10 B 1V Beke. Ho 3areM BciencTBrHe HeTOYHOCTH KaJjeH-
JAapHoro rozna, xoropuit Ha 0,0078 cyrok uan 11 mun 14 ¢
HNPOJOJKUTEIbHEH TPONHYECKOr0 roja, HacTylJeHHe BeceH-
Hero PaBHOLEHCTBHSA CTAaJO IPOUCXOJAUTh paHblie 21 Mmap-
Ta, H CJy4aJocb, YTO Hesb3s OBbLJIO BBHITOJHHTbL NOCTaHOBJIE-
Hua Hukelickoro co6opa, ecau, Hanmpumep, paBHOJEHCTBHE
HactynaJgao 15 mapra, a BockpeceHbe Obl10 17-r0, T. €. mocie
paBHOJEHCTBUS, HOo panblie 21 mapta. B. Trakom cayuae no
fIepBOMY OIpeJie/IeHHIO HY3KHO OBIIO B Takoe BOCKpeCeHbe
npa3fHOBAaTh Iacxy, a II0 BTOPOMY NPaBHJY Iacxa JOJIKHA
OLITH JHLIbL B CJeLyiOllee BOCKPECEHbe,

Hns pemenus taxkoit AniaeMMbl nama puMckuiét I'puro-
puit XIII noBesesn ycTpaHuThp HAKOMUBIIYIOCA K KOHLY
XII Beka pasuuny B decatb gHedl u B 1582 r. mocie 4 ok-
TAGPS cpasy cuuTath 15-e, a uTOGH B OyAyllleM He HaKOI-
JAJach HETOYHOCTb KaJieHJaps, pewuan Tpu roja B 400 jet
BMeCTO BHCOKOCHBIX CYHTaTh [POCTBIMH, YTO CO3AaBaJjo
CPeIHIOI MPOAOIKHTENbHOCTL roga B 365,2425 cyToK, Bcero
Ha 0,0003 cyroxk uam 26 c AJMHHee TPOIHYECKOro roja
NPYPOJHI.

[IpaBu/0 TAKOrO HCKJIOUEHHS BHCOKOCHBIX rof0B OBLIO
IaHo INpOCTOe, MMEHHO CYHTATh NPOCTBIMH T[OJAMH Te, ¥
KOTOpBIX MepBble [Be HU(PH He HeasTcs Ha YeThipe, a moc-
aenuue ABe aBasiorca HyasMmu. [locie pedopmbl kaneHza-
ps B 1582 r. takumu romamu Owitn 1700, 1800 u 1900,
KOTjJa Ka)K[blil pa3 pasHHIa MeXJy CTapbIM KaJjeHJapeM H
HOBBIM, HHOrJA Ha3blBaeMbIM B YecTb NaNbl, NPOHU3BEAIINM
3Ty pedopMy, TPUrOpDHAaHCKHM CTHJIEM, YyBeJIHYHBaJjach Ha
OJMH JeHb W B HalleM CTOJeTHH JocTHrIa 13 nOHed.
B 2000 r. sta pasHuna He u3MeHHTCHA, TaK Kak 20 jgenutcs
Ha dYeTbipe, a yBesauuurcs Ao 14 aueir aumb B 2100 r,
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HoBrit cTuap 6blT cpa3y BBeleH B KAaTOJIHUECKHX CTpa-
HaX, a 3ateM U Bo Bcex crpaHax Esponel. B CCCP on 6bl1
npHHAT B peBpase 1918 r. Takum o6pa3om, Halll KajgeHAapb
YHCTO COJIHEUHBIH M OCHOBaH Ha mepHoje obpalieHHs 3eM-
Ju 1o op6ure Bokpyr CoJiHIA, HO B HeM COXPaHHJHCb He-
KOTOPbIe OTrOJIOCKH JIYHHOrO KaJleHJapsi, OCHOBaHHOTO Ha
obpamennu JIyuol Bokpyr 3emuau. ITo obpallleHHe TOXe
MOXHO OTCUHTHLIBATb OTHOCHTEJBHO Pas3HbIX «METOK».
Ilpexne Bcero MeTKa MOXKeT 3a/aBaThbCsl HEH3MEHHBIM Ha-
lipaBJieHHeM, NPOBeleHHBIM H3 LeHTpa 3eMJIH K JaJleKHM
«HEeNMOJABHXKHBIM» 3Be3gaM. Tako#f TlepHOJ Ha3blBaeTcs
3Be3[HbBIM HJH CHIepHuecKUM MecsineM. Ho BaxHee 15
’KU3HH mepHox oOpaumieHuss JIyHB OTHOCUTeJIbHO Hampas-
nenuss K COJIHIY, KOTOPBIH OmNpenessieT CMeHy  JYHHBHIX
Ga3 ¥ HasbiBaeTCs CHHOLMYECKUM MecsiieM. MOXHO Takxe
OTCYMTHIBaTh obpalieHue JIyHBI OTHOCHUTEJBHO ee IPOXOXK-
LeHHH yepe3 nepureJu, T. e, 6MmKafmyo K 3emie TOUKY
JIYHHOH ODGHUTHI, UTO OmpefiensieT aHOMaJHCTHUeCKUH MecslIL.
Hanee, nBuxenue JIyHHI OTHOCHTEJNBHO TOYEK, B KOTODBIX.
NpoeKnHusi ee OpOGUTHI Ha HebecHyw cdepy mepecekaeTcs €
SKJIHUNTHKOH, HAa3blBaeMbIX JIYHHBIMH y3JIaMH, XaeT ApPaKo-
HHYeCKHH Mecsll, ¢ KOTOPhIM CBSI3aHBI COJIHEUHBIEe H JYHHBIE
3aTMeHHsl. JTO CTpPaHHOe Ha3BaHHe NPOHCXOAUT OT CTa-
PHHHOTO KHTaHCKOro noBepbsi, YTO B JIYHHBIX y3JIaX Haxo-
IMTCS KMJMILE IpakoHa, KOTOphli mporJjatbiBaer CoJHie
1 JlyHy, korna onu mpubauxaloTcs K 3TuM ToukaMm. Hako-
Hell, ABHXKeHHe JIYHBI OTHOCHTEJBHO TOYEK paBHOLEHCTBHA
onpefessieT TPONMHYECKHH MecsLL.

ITpomo/KHTENbHOCTb 3THX [EPHOLOB TAKOBa:

Mecsan, cupepruecKuit 27,32166 cyToK;
Mecsin, cuHOHYE CKHI 29,53059 cyToK;
Mecsay, aHomanuctudeckuft  27,55455 cyToK;
Mecsy npakoHHYecKui 27,21222 cyToK;
Mecsu Tponuueckui 27,32158 cyTok.

B namem Kasenzape HMPOJOMIKHTeIbHOCTh MecCsIeB, 3a
WCKJI0YeHneM ¢eBpasisi, OoJjibllie CHHOAHYECKOro Mecsua H
[I03TOMY He cBsi3aHa ¢ ¢aszamu JIyHbL

Haspanus Mecsiues npoucxoast us craporo Puma. Tak,
SlaBapb, Mapt, Maii u UioH» Ha3BaHbl 10 HMeHaM PUMCKHX
GoxectB, PeBpasb N0 Ha3BaHWIO Npa3fHUKA B 3TOM Me-
¢sane, AnpeJb — OT JIATHHCKOTO CJI0Ba, O3Hayalolllero pac-
KpbiBaHHe HJIHM pasBepTeiBaHne. Hiosb Ha3BaH B uecTh
IOmusa Llesaps, ABryct nmo MMeHH HMIepatopa ABsrycra.
ITo narunckomy cuery CeHTs6pb — cenbMoit, OKT6pb —
BocbMo#, Hosa6pp — aeBsiteii u  JlekaGpb — HecATHI,
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NOpAAKOBbIE HOMepa Npu Hauaje cyera ¢ Mapra, korza
npexje HauWHAJICS HOBBIX roi. I'OBOpsAT, YTO B PHMCKOM
KaJieHjape paHblle (deBpaab cokepxkaJn .29 gHell B NPOCTOM
u 30 B BHCOKOCHOM rony, a aBryct umen 30 nueit. Ho pum-
CKHH CeHaT pemuJ, 4To ABrycty 0OHAHO, eCJIH Ha3BaHHMIH ero
HMeHeM MeCsI[ MMeeT MeHbllle [IHel, 4eM MecsI, NOCBs-
LieHHBIH ero npeauwectBeHHUKy IOamio Ilesapio; mostomy
Gbla B3SAT OJAHH JeHb OT (eBpans u npubaeiieH K aBrycry,
uyT06Bl YPABHATDH €r0 C HIOJIEM.

Kak 6nl To HH 6bLJIO, HO Hall KaJeHAaph YHCTO COJIHEY-
HBH M HHKaK He cBsi3aH ¢ ¢asamu JIyHB, KOTOpHE MOTYT
NPUXQAUTBCS HA JI00ble Yncaa MecsneB. OJHAKO B XKapKHX
CTpaHax Ce30Hbl BhbIpaxKeHH ropasfo caabee u Tam BaxHee
¢dasnl JIyHbl, Tak KaK U3-3a JKapel YacTb paboT H JABHIKEHHE
KapaBaHOB TIPUXOAHTCA COBepllaTh Houblo. IlosaToMy MHO-
rde M3 HHMX HMEIOT YHCTO JYHHBIH KaJeHIapb, B KOTQPOM
uepenytoTess mMecsusl B 29 u 30 nuelt, 4TOOH B cpelHeM CO-
rJacoBaTh HX € CHHOJAMYECKHM MecslieM B 29,53 CyTOK.

Hauano kaxaoro Mecsiia GhlBaeT B HOBOJYHHE, TaK UTO
Jata Mecsla IpsMo ykasbiBaer Ha hasy Jlynel. Moxer
GBITh, 10 3TOH NPHYHHE W Yy Hac B IIPOCTOHAPOJAbE HHOrAa
Jlyny nasmpiBaior MmeciueM. Ognako 12 Takux JyHHHX Me-
CALIEB COCTABJISIIOT Bcero 354,37 CyTOK M TakoBa CpeiHfAd
IIPOJIOJIXKHTENbHOCTL JyHHOro roja. Ias yduera ApoOHOH
YacTH STOr0 YUCJA B MaroMeTaHCKOM KaJieHAape IPHHATH
npoctele rogbl B 354 CcyTOK H  U3OLITOYHble TOJH
B 355 cyTok, KoTopbix GeiBaer 11 B 30vier. Takue KopoTKHE
JIYHHBIE TOAbl He HMEIOT HHKaKOil COINIaCOBAaHHOCTH C COJ-~
HEUHBIM TOJIOM, a CJIeJ0BATeJNbHO H C CE30HAMH.

EBpeficku#i KaneHIapb TOXe OCHOBAH Ha JIyHHOM Mecs«
e, HO JJIsg COIJIACQBAHHMS C COJIHEYHBIM TOJIOM B HEro
BKJIIOYAeTCsl TO0 [OBOJIBHO CJIOXKHOMY IIPaBHJY C NMEpHOAOM
B 19 jeT NONONHHTENBHBIA, TPHHAALUATHIH MecHI B TOAY.

Hpyrue Hapoxsl HMeJH B IPEBHOCTH OYeHb pa3HooOpas-
HBlE CIIOCOOBI HCYHCJIEHHS] BpeMeHH C IOMOIIBIO PA3JHYHBIX
KaJieHJapeld, 4TO CHJBHO 3aTPYJHSET XPOHOJOTHIO H CO-
MOCTaBJ/IeHHe pa3HbIX AAT U HCTOpPHUECKHX coGhiTHil, Pa3o6-
paThCcsi B BTOM MOMOralOT JOLIeJInHe N0 Hac CBelJeHHSl O
HEKOTOPHIX ACTPOHOMHYECKHX SBJEHHAX, KOTOpble cOZAep-
KaTcsl B JIETONHCSIX DA3HBIX HApofOB. IJTO TJaBHBIM 00«
pa3oM ONHCAaHHe COJHEYHBIX I JIYHHBIX 3aTMEHHH, 0COOHIX
KOH(HUrypauuil mjaHeT, HOSBJCHHH SPKHX KOMET M HQOBHIX
3Be3l. B cBA3M ¢ 3THM BO3HHKJA HEeODXOIHMOCTb Helpes
PBIBHOIO cueTa JIHEH OT HEKOTOPOro HPOH3BOJBHOr0, HO
OuYeHp yAaJileHHOro Hauaja, GoJiee paHHero, ueM BeCe .H3BEs
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CTHBIE HCTODHYECKHe HaThl. Takylo CHCTeMY cueTa IIpeiJio-
xun B XVII Beke wuranpsinckuit ucropuk M. Ckaaurep,
Ha3BaHHy0 UM IOaunaHckoit spofi. 3amerum, uto K IOanio
Hesapio u ero pedopMe KaneHzapsi 3T0 Ha3BaHHe HHUKAKO-
ro orHouleHuss He uMeeT u CkaJjurep HasBaJs TaK CBOIO CH-
CTeMy B 4YecTb CBOero oTLa, Koroporo 3Baau [Ouuem.

3a Hayaso cuera aHe#l IOumaHCKO# 3pbl MO HEKOTOPHIM
HecyllleCTBEHHBIM cooOpazKeHusiM OBblJIO NpHHATO | sHBaps
4713 r. no H. 3. craporo crtuas. st HaxoxaeHHs HOMepa
IHA BCeX JeT Halllero KaJleHZaps HMEIOTCs ClelHaJbHble
TabJunbl, N0 KOTOpbIM, Hampumep, 1 siuBaps 1984 r. umeer
HoMep 2445701, Takoli HempepbIBHBIA cueT OHEH cyille-
CTBEHHO NOMOraer pa3bopy M YCTaHOBJIEHHIO JaT HCTOPH-
4eCKHX COOBITMH, Ja W HbIHEe HHOTAAa NPUXOJUTCS IOJb30-
BaTbcsl cuuciaeHueM aHefi no IOumanckomy nepuody, Ha-
npHMep, B aCTPOHOMHH.

Ha c. 69 npuBenena ta6auna (ta6sa. 3) nuelt IOnnan-
CKOro nepuoja, faioliass HOMep IepBOTro siHBaps BceX JieT
XX cronerust.

Uto6nl mosyunts HoMmep IOsnaHcKoro mepuosa AJs JIo-
6oro nHst roja, Hy:XkHO K HOMepy | siHBapsi QaHHOro rojaa
NpHOGaBHTb YMCJIO AHeH, NPOTEKIIHX OT 3TOH AaThl A0 HYX-
Horo nHA. st oBJyerueHusi cueta AHeH CJYXKHT clelyrouias
TabJ. 4, B KOTOPOH HY>KHO pas/MyaTh NPOCThHle W BHCOKOC-

Hble TOIHI.
Tabauuna 4

Ton l Ton
Mecsan Mecsn

- OKOC-

NpOCTOi B“ﬁiﬁfc npoctok B“;ﬂ"ﬁ c
SluBapsb 0 0 Uiwonp 181 182
Peppainb 31 31 Asrycr 212 213
Maprt 59 60 Centsi6pb 243 244
Anpens 99 91 OkTs6pb 273 274
Maii 120 121 Hos6ps 304 305
Hiousb 151 152 JekaGpb 334 335

C nomombio IOnuanckoro mepuona Jerko HaiTH AeHb
HezxeJu AJs Ji060f 3agaHHOi nathl. sl 3TOro HyXKHO HO-
Mep IOJIHAHCKOTO OHSI pa3feauTb Ha ceMmb, OcTaTok ykKa-
XKeT jgedb Hedead (tabua. 5).

Ecnu uckate aeHp Hepenun XX crosieTHsi, To [AJs yIpo-
IIeHHs1 JeseHHsT MOXKHO NpelNBAPHUTEbHO BHIYECTb U3 HOMe-
pa wouuaHnckoro nHsg 2415000 u 3aTeM OeJHTb TOJNBKO OC-
TaTOK.
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Ta6auma 5

OcTtaTck JleHb HeNeJH . OcTaTok Jleub Heneau
0 TTonenenbuuk 4 IMaTauna
1 Bropuuk 5 Cy66ota
2 Cpena 6 BockpeceHbe
3 YeTrsepr '

Jas npuMepa onpelesnM TaKHM CIOCOGOM JeHb HEAEJH
HOusa IloGenst 9 mas 1945 r. Tabauua IOananckoro nepuo-
jJa paer nasi 1 sHBaps 3TOoro roja HoMmep 2431457, a
TaK Kak 3To Obl1 mpocroit rofx, To 1 mas emie Ha 120 aueit
6osbiie, C 1 go 9 mas npoxoasit ellle 8 nHeH, TaK YTO HC-
KOMBIHT HOMep ectb 2431457 4 128 = 2431 585, uro npu
JesleHHH Ha 7 OHel jpaer B ocraTkKe 2. CieloBaTesbHO, 3TO
6bl1a cpeza.

BONMPOC O PE®OPME KAJIEHIAPHA

HeonnokpatHo, ocoleHHO B mocjefgHee Bpe-
Msl, CTaBHJICS Bonpoc o pedopMe IPUrOPHAHCKOrO KaJeH-
napsa. Uro kacaercsi yTOUHEHHSl €ro JJsi Jy4YIIero corJaco-
BAHHSl C TPOMHYECKUM TOLOM MNPHPOIHI, TO 3TO He HMeeT
HU MaJefilliero CMbICJ4, TaK KakK ero oumubKa COCTaBJsieT
oavH gnedp B 3000 Jer, yTo HH HAM, HM HAIUHM JaJIeKUM
NoTOMKaM abcoJioTHO He3aMmeTHo. Jlpyroe jeno -mojppasie-
JeHuss roga. KoHeuHo, cylnecTBylOllast cHCTeMa MecsileB
HepaBHOH NJHHBLI M BLHI3BaHHbIE 3TUM HepaBeHCTBa KBapTa-
JIOB HeynoGHbl. Unciao AHefi B KaxIOM Mecsine NPHXOIUT-
csl TIOMHHUTb, AHH HeJeJH He COrJIacOBaHbl C MeCsSlaMH, Cy-
LIeCTBYIOT U APYyrHe HeynoGCTBa.

HMeercss MHOrO NpeLJOXeHHH AJsS YIPOUIEHHS M YIO-
PSALOYEHHST CYUIECTBYIOLeH CHCTEMBI, HO BBeJeHHe HX YIH-
paercsi B CTpax Iepex JOMKOHl MHOIOBEKOBOIO CUeTa Mecs-
1ieB, KpOMe TOro, MaJiO yBEpeHHOCTH B TOM, YTO BCE HAPOJBI
H CTpaHBl OJHOBPEMEHHO NDHUMYT HOBYIO CHCTEMY, a Cy-
IIeCTBOBaHHE JBYX pa3HbIX KajeHAapeil npousBenet GoOJib~
wyio nyranuny. KpoMe toro, maxe ecan oc/oXKHeHHe, BBI3-
BaHHOe BBEJE€HHEM HOBOH CHCTEMBI, HMeeT IepexoAsUIni
XapakTep, TO HaBCerja OCTaHeTCsl HeyJoOCTBO ColoCTaBJe-
HHS e€e CO CTapbIMH JAaTaMH, BhIPaXKE€HHBIMH [0 TPUTOPHAH-
CKOMYy KaJjeHaapio. [axe Tenepb, KOr4a pasHulla MexXIy
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HOBBIM U CTAaDBIM CTHJIEM COCTOUT JIMIIb B ONpeAeJeHHOM H
cTabU/IbHOM uHCJ/Ie JHel, IPUXOAUTCS HEKOTOpbie AaTHl MpPH-
BOAUTb B JBOAKCM HcuHcaeHuH. Tak, Hampumep, aBTOp
3THX CTPOK pojmJca 14 anpens mo crapoMy CTHIIO, a Tak
KakK 3TO ObLJIO ellle B NPOLIJOM CTOJIETHH, KOIJla pasHHIa
cocTaBjsaaa 12 jHel, TO Temepb STOT HeHb HMEET HHCJIO
26 anpens. A poausmniicst, ckaxem, 25 nexkaGpsa 1905 r.
II0 CTapOMy CTHJIIO HbIHE JOJIXKEeH CUHTATHCH POAUBILMMCS
7 auBaps 1906 r. mo HOBOMY CTHJIIO.

Bo cpemsi ¢panHuysckoii peBoMIONMH Oblia IOMLITKA
BBe/leHHs DPe(OPMHPOBAHHOrO KaJieHZaps, B KOTODOM 3a
Hayajo roja ObI NPHHAT O€Hb OCEHHETO DPAaBHOAEHCTBHA
22 cents6ps 1792 r., rox cocrosii H3 12 MecsimeB no
30 nHefi, mompasfesieHHEIX Ha TPH AeKazbl, W NATH (B BH-
COKOCHOM rozy mectd) no6aBOUHBIX [QHEH, HO TpOZepxKad-
¢ TaKOH KaJsieHZaphb HeHOJro.

C ouenb riy6oKOH APEBHOCTH y MHOTHX HapojioB GulAa
B ynoTpeGJeHHH ceMHIHEBHAsl HeJless, YTO 6e3 mepepbisa
nouuto no Hailero BpeMeHd, CeMmp AHefl GBHUIH, BEPOSITHO,
MPHUHATH [0 YHCJY H3BECTHHIX B TO BpeMS MOJBHIKHEIX CBe-
tua: Comuna, JyHs u nate naaner or Mepxypus no Ca-
TypHa BKJJIOYHTeJbHO. OTroJOCKH 3TOro COXpaHH/IHCH
B Ha3BaHUAX [AHeH HeZesqH B psAfe A3HKOB (cM. Tabi. 6).

Ta6auua 6
JIHM Hemend HA HHOCTPAHHHX FBHIKAX

Pycckruit Auraufickut Hewmenkui Dpannysckuit Tlnanera
Honenenpnux | Monday Montag Lundi Jlysa
Bropruk Tuesday Dienstag Mardi Mapc
Cpena Wednesday | Mittwoch | Mercredi Mepkypuit
Yersepr Thursday Donnerstag @di Onurep
Tatauua Friday Freitag Vendredi Benepa
Cy66oTa Saturday Sonnabend | Samedi Carypu
Bockpecenbe _Sﬁrday Sonntag Dimanche | Conaue

Jenp — day,

tag, di = dies («ar.).

lipumenanwne IlongepkuyTal YacTH JHeH, COAEpKailHe HaH- |
MEHOBaHHSl JpeBHErePMAHCKHX WJIH PHMCKHX GOros, IO KOTOPHM
Ha3BaHel miaaHersl. JIyHa n CounHue, DyAyYH MOABHIKHBLIMH CBETHJIA-
MH, TpeXJe TOXe OTHOCHAHCH K TIaHeTaM.
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KoneuHo, Heyn06HO, 4TO [IHH Heleld COBCeM He coOrJa-
CYIOTCS C YHCJaMH MeCsleB, HO JIOMaTb CTOJb MPOYHO M
IOJTO0 YKOPEHHBLIYIOCS CHCTEMY He IpeAcTaBJisercss pa-
3yMHBIM, TeM 0o0Jiee He3aBHCHMO OT peOpMH KaJjeHJaps.
[TonbiTKa BBeJdeHHs NMSATHAHEBHOH W WIECTHAHEBHOH Heaenu
B CCCP roxe npoaepxkanach Heaosaro. Takum oGpa3oM,
BOIPOC 0 pedopMe KaJleHAapsi OCTAaeTCsl OTKPLITHIM.



3AKJIIOYEHHE

B nocnennue jecsTHNeTHs 3aiadyd MO H3ydye-
HHMIO KoJleOaHHH MoJiloca M HepaBHOMEpDHOCTeH BpallleHHA
3eMsn mpakTHYecKH oObeqUHEeHbl B OAHY 3ajady Mo H3yue-
HUI0 BpalleHds 3eMaH. [leficTBHTe/NbHO, H3MEHEHHSI KOOp-
OVHAT MOJIIOCA BJHUSIOT He TOJbKO Ha H3MEHEeHHs MIHPOT,
HO W Ha H3MEHEHHs JLOJIOT, a, CJefOBaTe/JbHO, U Ha OIpe-
IeJleHHe BCeMHpPHOro BpeMeHH. [103TOMy NpH BBIUHMC/IEHHH
KOODJAHHAT MOJI0Ca, HapsAy ¢ pe3y/JbTaTaMH LIMPOTHHIX
Hab/10feHNH, HCNIOMB3YIOTCS TakKXKe pe3yabTaThl Habawoge-
HUH cayk6 BpeMeHH.

HekoTtoprie H3 KJacCHYeCKHX aCTPOHOMHYECKHX HHCT-
PYMeHTOB, TaKHe KakK (oTorpaduueckue 3eHHTHHE TPYOH,
acTpossi6uy, IMO3BOJSAIOT ONpefesiTb OJLHOBPEMEHHO JBe
KOOpIMHATHl — IIHPOTy H BCEeMHPHOE BpeMs, a COBOKYII-
HOCTb OIpeJeseHHH IMMPOTHl H BPEeMEHH B Pa3/HUHBIX TOY-
Kax 3eMJiH, BbIGDAHHBIX MO ONpeAeJeHHOMY INpaBHJIY, MO-
3BOJISiET OMpEeNeJNHTh MapaMeTpbl BpallleHHs 3eMJH: X H
Y — KOOpAMHATHl MOJIOCA H BCeMHPHOe BpeMs (pa3HOCTb
MeK/1y BCEMHDHBIM BpeMeHeM, olpefe/sieMbIM HepaBHOMep-
HO Bpaulawoleiics 3eMsell, H paBHOMEPHLIM BPeMeHeM, 3a-
IaBaeMbIM aTOMHBIMH YacaMH).

B mocsenHHe roAn aKTHBHO Da3BUBAlOTCS PaLHOTEXHH-
yecKHe M CBETOJIOKALHOHHble METONBl ONpeJesNeHHs Mapa-
MeTpOB BpallleHHs 3eMJH — JOMJePOBCKHEe H3MEpEHHs CMe-
IeHHs] YacToT, NepefaBaeMbiX ¢ OopTa HCKYCCTBEHHBIX
CNYTHHKOB 3€eMJIH, palHoHHTepdepoMeTpHUECKHE, a TaKkKe
Ja3epHas Jokalus JIyHbl H HCKYCCTBEHHBIX CIYTHHKOB 3eM-
au. Haubosbluyio ' TOYHOCTb Aal0T AJHHHOGA3HCHBIE paiHoO-
HHTep(epoMeTpsl, COCTOsIIe H3 ABYX MM Oojiee aHTEHH,
ylaJleHHbIX Ha HeCKOJIbKO THICSY KHIoMeTpoB. MmeHHo yBe-
JHYeHHe PaCCTOSIHUSI MeX1y aHTeHHaMHu (6a3bl HHTepdepo-
MeTpa) U MO03BOJSET JOCTHTHYTb BHICOKOH TOYHOCTH HabJio-
IeHHH — Ha [Ba MNOpSiAKAa Bbllle TOYHOCTH KJAaCCHYECKHX
aCTPOHOMHYECKHX HHCTpYMeHTOB. B oTiHuHe oT KOpoTKOGa-
3HCHBIX PafHOHHT2PdEPOMETPOB, y KOTOPLIX MIHHA 6asH
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He TpEBHINAeT HECATKOB KHJIOMETPOB, AHTeHHB MJHHHO-
6a3ucHbIX paguouHTepdep sMETPOB He cOCAHMHeHHl KaleseM,
H, c/JelOoBaTeJbHO, NpPHEM u3JyueHHs1 06beKTOB BcesnenHoi
MPOU3BOAUTCS HE HAa OLMH H TOT XKe NPHEMHHK, a Ha MpUEM-
HHK KaXXAoH aHTeHHBL. [Ipn 3TOM Tpe6GoBaHHs K TOYHOCTH
CIMYEHHST W CHHXPOHH3allHH aTOMHBIX CTaHAapTOB BpeMeHH
H 4acTOTH HCHOJb3YyeMBIX Ha NMyHKTax (aHTeHHax), Bo3pac-
TalT JO HECKOJIbKHX HaHOCEKYHA.

B Teuenue 1980—1985 rr. B pamkax MexXayHapoaHOro
acTpOHOMHUECKOro W MeX/IyHapOAHOIO TeO0Je3HYECKOro H
reorpaduueckoro cowo3os (MAC u MITC) ocyumecrBaser-
ca Mexayuapoxubii npoekr MEPHUT, npusBaunsiil copeii-
CTBOBaTh pPa3BHTHIO HOBHIX METOLOB H3YyueHHs BpallleHHs
3eMJsH, a TakxKe BLHIPaGOTKe peKOMeHJalHH N0 CO3AaHHIO
HOBO¥ MeXIyHapoIHO# cay:KObl BpalleHHss 3eMJIH Ha OCHO-
BaHUH CpPaBHEHHS 3THX METOJOB APYr C APYroM H C KJjac-
CHUECKHMH aCcTPOHOMHUECKHMH ONpeJeNeHHSIMH BpeMeHH H
IHPOTHL. OcyIllecTBJeHHE 3TOr0 NPOeKTa NOJArOTOBUT HOBBIH
3Tal B H3YUeHHH OAHOH M3 CJOXKHeHIINX npobJeM coBpe-
MeHHOH HAyKH — BpallleHHss 3eMJIH, 2 HMeHHO MepexoJ OT
KJaCCHUYeCKHX aCTPOHOMHUECKHX K HOBBIM paJHOTeXHHUe-
CKHM H CBETOJIOKALlMOHHBIM MeToAaM HalOJ/iofeHHH O6bek-
TOB BceseHHO#, KOTOpBIE CMOTYT yAOBJETBOPSTL COBpPEMEH-
HbIM TpeGOBaHHAM HayKH H IPAaKTHKH, ONpelessTh Mapa-
MeTphl BpauleHHs 3eMJH H cO3[JaTh 3€MHYIO TeOlleHTpHue-
CKYI0 CHCTEMY KOOPAHHAT C CaHTHMETPOBOH TOUYHOCTBIO.
Takass TOYHOCTH NO3BOJIUT MOCTAaBUTb Ha KayeCTBEHHO HO-
BbIl ypOBeHb paGOThl MO KOCMHUYECKOH reofe3HH M HaBHra-
IIHH, OJaHeTapHOH Treo(H3HKe, NPOTHO3Y 3eMJETPSICEHHI,
ri106asbHOR TEeKTOHHKE MJHT U T. X.



NMPUIO)XEHHUE

JAHHBIE O 3EMJIE

DkBaTopHanbHbLIA paguyc a = 6378,140 km
IMonsipubiii paauyc b = 6356,755 kM

Cpennuit paguyc 6371,004 km

Panuyc-BeKTOp Ha ypOBHe MOPS Ha IIMPOTE @

r = a(0,998 324 07 - 0,001 676 44 cos 2¢ — 0,000 003 52 cos 4 +-...,

a—b 1
CHYTOCTb 3€MHOTO 3JUIHICOHAA O == ——— = se——=
CnocHyTO eMH I = 598,957

2 __ p2
“—&-zi=o,081 820

DKCLEHTPUCHTET 3€MHOr0 MepHIHaHA e = /\/

[Mosepxnocts 3emun 509 494 365 km?

[MoBepxuocTs cywn = 29, 2% Bcelt noBepxHocTH 3eMaH *)

Bopuas uosepxsoctb = 70,8% Bceli moBepxuocTH 3eMJH

O6bem 3eman 1,083209-10'2 km® =~ 1,1-1077 cm3

Macca 3eman 5,973-10% r**) = 1: (332946 4= 20) maccw Cosnua &
A TpPeM MHJIIMOHHBIM MaccChi

Cpennsisi nOTHOCTb 3eMJsu 5,574 rfcm3

CpenHsisi JIOTHOCTb 3eMHOH Kopul 2,80 r/cm?®

KpuTHueckas CcKopocTb (CKOPOCTb OCBOGOXKAEHHS) Y IOBEPXHOCTH
11,2 kmM-c™!

JHanna 1° reorpaduueckoii moarotst (111,321 cos ¢ — 0,094 cos 3@) &M

JOauna 1° reorpaduueckoit wmpornl (111,143 — 0,562 cos 2¢) &M

Pa3yoCcTb aCTPOHOMHUECKOH @ M TeOleHTpHYecKoil @’ wHupoT (B cucTeMé

MAC)
@ — ¢ =692,74” sin 2¢ — 1,163” sin 49 + 0,003” sin 6¢

Yraosas ckopocTb Bpauienuss 3eman 15,0417 c—! = 0,000 072921 c-!

JIuHefiHasi CKOpPOCTb TOYKH 3KkBaTopa 465,119 m-c~!

Jlunefinas CKOpPOCTb TOYKH 3eMHOH MNOBEPXHOCTH Ha IIHPOTe @ paBHa
465,119 cos @ m-c~!

Cpennsisi CKOPOCTb JBHXKeHHs 3emaun no opbute 29,765 &km-c~! =

~ 100000 km-u~!

Hau6ouabias ckopoctb (B nmepurenun) 30,287 km-c—!

Haumenbiias ckopocth (B adenun) 29,291 km-c—!

Yckopenne 3eman k Cosnuy 0,59 cm-c—2

Yckopenue CHJbl TsXKecTH Ha 3eMJe (CTanmapTHoe) go = 980,665 cm-c—2

*) Okoso 0,1 cywH MOKPHITO BEYHHIMH CHETAaMH W JIbIOM.

**) Okoso 0,024% wMmaccel 3eMau coCTaBjsieT BOAAa BO BCeX ee
¢dopmax; Macca atmocdepnl 3eman (5,158 40,001 102! r (AL Ne 593,
1970).
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To xe ua mupote 45° (abconoTHoe) g 450 = 980,616 cm-c—2
Hounoe u3nyuenue 3eman (B sicHyio noub) 70—140 Ix-M—2.c~!

JAHHBIE O JIYHE

Cpexnuii cyTounnit napannakc JIywel 57'2,60” = ~1° (mapannakc me-
HfleTcs B cpeaneM oT 53'54,6” mo 61°31,4”)

Cpexnee paccrosrue JIynei ot 3eman 384 401 £ 1 km = 0,00257 a.e. =
— 60,2682 panmyca 3eman (paccrosHue Mensercs ot 356400 no
406 700 &™)

Hau6onbluuit BAAAMBLI yraoBoii auamerp Jlyns 337327

Haumenblunii BHAHMBIH yriioBoit puametp Jlynst 29°20”

Bunumbifi yriioBofi maameTp JIYHB Ha CpelHeM PacCTOSIHHH OT 3emi
31'5,16” = ~ 1865,2”

Iuamerp Jlyus 3476 kM = 0,2725 okB. nuamerpa 3emau = 3/11 sem-

HOTO

O6bem Jlyno 2199,1-107 kM3 = 2,2-10% cm® = 0,020 266 o6vema 3em-
=~ 1/50 3emHoro

Iosepxnocts JIyme 3,791-107 kM2 = 0,0743 semuoit 1/14 semuoit

Macca Jlynm 1/81,301 maccer 3eman = 0,12300 maccu  3emuan =
= 1/27070500 wmaccet Cosnua = 7,35:10% r ~73 TpuanHOHa
TOHH

Cpennsis naoTHocts JIyHel 3,341 r-cu—3 = 0,607 cpeaneil nJaoTHOCTH
Seman

YcKOpeHHe CHIIbI TSXeCTH Ha noBepxHocTH JIyne 1,622 M-c™? =
= 0,165 3emnoro = 1/6 3emuoro

KpuTHuecKast cKOpocTb (CKOPOCTb OCBOGOXKHeHHs) 2,38 Km-c~!

Cpexnnit SKCUEHTPUCHTET JyHHOH opOuTh 0,054 90 = 1/18; nunelnwiit
akcuentpucuretr 21 000 kM

Haknon JyHHOH OpGHTH K 3kaunTHKe 5°8'43,4” (Mensiercs ¢ P = 173¢
ot 4°09” go 5°19%)

CpenHuii HaK/JOH JyHHOro 3KkBaTopa K opbure 6°40,7 (HaK/OH MeHs-
ercsa ot 6°517 po 6°317)

HakJIoH JyHHOTO 3KBaTOpa K 3KJHNTHKe 1°32747" + 24"

Haxg%% JYHHOH OpPGMTH K 3eMHOMY 3KBaTopy Mensiercs ot 18°18" no

6'

JIu6pauus no posarote +7°54’

Jlu6panus no wHpoTte +6°50"

IMapaanakTuueckas au6pauust okoso 1°

HeBuanmas ¢ 3eman yacTb noBepxHocTH JIywbt coctaBaser 0,410 Bcei
noBepxHocTH Jlyabl (B mepBHii pa3 cdortorpadupoBana mnepsoi co-
BETCKOH aBTOMAaTHYeCKOH MeXMNJIaHeTHON CTaHUHell B OKTaGpe
1959 r.); 0,180 Bceil MOBEPXHOCTH TO BHAHMBI, TO HEBHIAMMBI

CpenHsas BHOMMas YrioBas CKopocTb nBHxenus Jlyus 12°15 B cyTkwy,
okoso 0°53 B 4ac & MomepeyHHKk JYHHOTO AHMCKAa B 4ac

Cpennsisi  ckopocTh aBuxenHs JIyunl mno op6ute 1,023 km-c—! &
~ 3681 km-y~!

Yckopenue JIyunl B ee ABHKenuu BoKpyr 3emin 0,272 cm-c—2

CunepHuyeckuil Mecsill, paBHbIf nepHoay Bpaiienus JIyusl, 2797043m] [5 47 =
= 274,321 661 cp. cyTok ~ 655"43™

CuHoaHYecKHi Mecsin 29912h44m2s 78 =294 530 588 2 cp. cyTok = 708h31m
(mensiercst ot 299,25 no 299,83, 1. e.~ Ha 13", BcaeacTBHe 3MMHI-
THYHOCTH JIYHHOH OpOHTBHI)

Ilepnon Bpauienuss auuuu ysjaoB 6798¢ =~ 18,61 Tpomuu. ner

Tlepuon Bpautenus Jquunn ancufg 3232¢ =~ 8,85 tponuy. jet



Cdepuyeckoe anpbeno Jlyun 0,05—0,18

BuauMas Bu3yasibHasi 3Be3[HAas BeJHYHHA B TMOJHOJYHHH My =
= —12m7] 4+ 0m,06 (noamas Jlyma csetut B 465000 (4=10%) pas
caabee CoJnua)

ITokasaTeab usera Jlyun B— V = 41m,2

Cpenuss sipkoctb nosno#t JIyun 0,251 c6

OcBelleHOCTb, cO3JaBaemas M0aHOH Jlynoit B 3enure Ha 3eMae Ha
MOBEPXHOCTH, MEPHEHAHKYASPHOH K HAaNpaBJEHHIO NAJAIOMHX Y-
ueii 0,25 Jarokca

«J/lyHnas mocTosiHuas» — noTok OT Jlymni nHa 3emuio — 1/54 000 [dx

Temnepatypa B moxcoJneunoii Touke + 130 °C

Temnepatypa HOYHO#H CTOPOHH MOBepXHOCTH JIyHH — 150 +— 160 °C
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®OPMA 3EMJIM U EE PASMEPHI

YCKOPEHHME CHWJIbl TSDKECTH, MACCA W CPEOHAA
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