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BBenpeHnue

B Hamefi oTeuecTBeHHOH, a TaKKe U 3apyOeKHOH JuTepa-
Type HeT Hay4HO-NONYJIIPHBIX KHMI, H3JIaraloliiX BOIPOCHI
HU3MEHSIEMOCTH IIHMPOT MeCT 3eMHOH TOBEPXHOCTH U ABHKEHHS
nosocoB 3eMyd. OQHAKO 3TH BONPOCH UMEIOT GOJIbILIOE TEOo-
peruueckoe U npakTHyeckoe 3HaueHue. B Coserckom Cotose
UX H3y4aloT JeCATKH y4yeHBIX, ClellHaJbHble HayyHble yUpex-
IeHHs U OTAeNBl yupexxJeHudl. B mexxnynaponHoM Maciurtabe
JIBHXKEHHe TOJII0COB O MoBepXHOCTH 3eMJu GoJee 50 JieT Ha-
XOJUTCS MOA HaOJMIONeHHeM CllelHaJIbHOH OpraHu3allid — TaK
HasbiBaeMoil MexlyHapOXHOH CJyKObl IIHPOTE, B CHCTEMY
KoTopo#l BxomuT Haina KutaGckasi IUMpOTHAs CTAHLUS HMEHH
Yayr-Beka.

Bonpoc u3MeHs:eMOCTH LIMPOT MECT 3eMHOH MOBEPXHOCTH
U JIBHMKEHHS II0JIIOCOB B HACTOsilllee BPEMS CBSI3aH C APYTHMH
HayKaMH, coflefiCTByeT UX Pa3BUTHUIO U IOMOraeT peliaTh PoA-
CTBeHHbIE 3aJa4H, HallpUMep, HeKOTOpPble 3a4a4y BHYTPEHHEro
ctpoeHusl 3emJd. MHOrHe MOJIOZBIE JIIOIH — YYallHecss U CTy-
JIeHTEI, KeJIal0T O3HAaKOMHTBLCSI C H3yyaeMbIM SsIBJIEHHEM, HO,
K COXKaJIeHHIO, peKOMeHI0BaTb UM Heuero. CrenuasbHble Ha-
YYHBIE CTaThd H 0630pHl TPYAHBI IO M3JIOXKEHHIO U MaJio O0-
CTYNHBI; Ka)kias HayyHass palora, B OCHOBHOM, Kacaercs
TOJIBKO HCCJIElyeMOro siBJEHHS, a He BCero KOMIJeKca BO-
TIpOCOB, Jaiollero oflliee NpeACTaBJeHHe O JAHHOM pasjee
aCTPOHOMHH,

ABtop mocTaBua nepen co6oit CKPOMHYIO 3ajady — Kpart-
KO H3JIOKHTb OCHOBHbIE METOIbI HCCJIeJOBAHHA ABUKEHHUS IIO-
Jioca 3eMJIH H COCTOSIHMe HayKH O JBHXKEHHH IoJioca 3eMiIH
B HACTOsIlllee BPeMsl.

M3n0xeHHI0O OCHOBHOH TeMbl KHHTH INPEAIIECTBYIOT TPH
naparpada. B atux naparpacdax HeT mocjef0OBaTeNBHOTO H3-
JIOXKEeHHS] KaKoro-HUGyIb pas3jfeja acCTPOHOMHH, TEOMETpHH
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HJld MEXaHUKH, a 3aTPOHYTHl TOJBKO MOHATUS U TEPMHUHH, He-
06Xx0UMble JIS YCBOEHHS TMIaBHOTO BONIPOCa — JBUKEHUE [10-
JIIOCOB 3eMJIH.

Ilpunomy ray6okyilo G6/arofapHOCTb YJIeHY-KOPPECIOH-
neuty AH CCCP npodgeccopy C. H. Bnaxxo, crapuiemMy Hayu-
HoMmy coTpynuuky IlonTaBckolf rpaBHMeTpuueckol oGcepBa-
topuu E.Il.@enopoBy u noueHTy MOCKOBCKOTO roCyAapCTBEH-
Horo yuuBepcutera I1. [. Ky/aukoBckOMy, BHHMAaTe/bHO IMpPO-
CMOTPEBUIHM PYKOIHCh M CAEJNAaBLIMM DS LEHHBIX yKa3aHHH.

3a Bce 3aMeyaHus, clielaHHbIe 110 TIOBOAY 3TOH KHHUTH, Gy-
Iy OYCHb NpH3HATeJeH. 3aMeuaHuss MOXKHO IOCHLIATh MO aj-
pecy: MockBa B-234, Jlenunckue rops, FAWIII.
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§ 1. HeckoJbko CTPOK M3 aCTPOHOMHM

[TosoxxkeHue M060r0 MecTa Ha 3eMHOH NOBEPXHOCTH OIpe-
JlesisieTcsl ABYMSI KOOpAMHATAMHU: MHPOTOH U JoJarotoH. Actpo-
HOMHYECKasl WupoTa MecTa — 3TO YToJl MeXAy OTBEecHOH JIH-
HUell B 3TOM MeCTe U IIOCKOCTBIO 3eMHOro 3kBaTopa. lllupora
OTCUMTBIBAETCS [10 MepUAHAHy B rpaaycax OT KBaTopa K Mo-
aocy (ot 0° mo 90°). [oscorou MecTa HasbIBaeTCst Ayra SKBa-
Topa oT I'puHBHYCKOro (Hy/IEBOro) MepuiuaHa IO MepuiHa-
Ha Mecta HaGmiofenus. [loarora oTcuuTeiBaeTcsi oT I'pHHBHY-
CKOTO MepHuJMaHa Ha BOCTOK W Ha samap B rpapycax (0° mo
180°). B 3aBHCHMOCTH OT 3TOrO pas3/juyaloTCs 3anagHas AoJ-
roTa u BOCTO'IHAS.

Paccrostnust ot 3emau no HeGeCHBIX CBETH/ caMble pas-
guyHble. CBeTuJia, NpUHAAJeXallue K COJHEUHOH cucreMe
(ConHue, Gosblune IMJIaHETHl, KOMETHl H AP.), 3HAYHTEJBHO
Gamke K 3emJe, yeM CBETHJIA, HaxOAslMecs 3a NpefejaMH
Halell COJMIHEYHOM CHCTEMBI (3Be3[bl, pPa3/HYHblE TYMaHHOCTH
H TIpOUHe OGBEKTHI).

Bo mHorux 3ajmayax acTPOHOMHH HET HeOOXOJHUMOCTH
3HaTh PacCTOSTHUA A0 HeGecHBIX CBeTWJ. Takue 3afaud yno6-
Hee pelIaTh, CYUTAs 3TH PACCTOSHUS OAHMHAKOBEIMH. IlosTomy
B aCTPOHOMMH BBEJIEHO NOHATHE UJIH reOMeTpHYecKoe [oCTpoe-
HHe, Ha3biBaeMoe HebecHoii cgepor. Llentpom 3toit cdephl
qBJisieTcst HabaonaTenb. Pagnyc ne6ecHoll cephl NPUHHMAET-
csl TakuM, 4ToGBl Bce HaOJIOfaeMble HaMH CBETHJA HaXOMIHM-
Juck BHyTpH ceprl. Torga MoXHO MBEICIEHHO BCe HeOeCHbIe
CBETHJIA CIPOEKTHPOBATh Ha 3Ty cepy H H3yuyaTb, HANPUMED,
He H3MeHeHHe HampaBJIeHHs Jyuya, HAYLIEro OT CBeTHJa, a
IBHXKEHHE CBeTHJa No HeOecHOH cdepe, UYTO METOAHYECKH
npotuie.

PaccMOTpUM HEKOTOpble OCHOBHBIE KPYIH H  TOUKH
HebecHo#l cdeprl (puc. 1). 3ameTum, uTO yepe3 JABe TOUKH
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chepbl MOXHO IPOBECTH TOJbKO OAMH GOJbLIOH KPyr; MJOC-
KOCTb GOJIBIIOrO Kpyra MPOXOAHMT uepes LeHTp cdepwl. JIBa
GOoJIbIIMX Kpyra nepeceKkaloTcsi B ABYX JHAMETPAJbHO IPOTH-
BOTOJIOXKHBIX TOUKaX. PaccrosHue mexny cBeTHIaMH Ha cde-
pe u3MepsieTcs TOJLKO 10 6OJBLIOMY KPYTY.

EcTecTBeHHBIM Ha-
npasJ/ieHHeM Ha 3eMJie
/ SIBJISIETCS]  HampasJie-
£ D HUE OTBECHOH JIMHUH.
277N Touka mepeceueHus
4 OTBECHOH JIMHUH C He-
TR GecHo#i cdepofi Han

e T | rososoi HaGaoxaTeNst
v < 0 1¢ HasblBaeTCd  TOYKOL
/ (4 3eHUTA WJIH TIPOCTO
7~ 3enutom. IlpoTuBONO-
ayayd W JOXKHasg el TouKa —
AN Hadupom. PaccTosiHue
i CBETHJIA OT 3€HUTA Ha-
% 3LIBAETCS  3CHUTHbIM
PACCTOAHUEM.

Touku mepeceue-
Puc. 1. OcHoBHble KDYrH H TOUKH HeGecHo# nyusg HeGecHOH cdephl
chepr. ¢ BooGparkaeMoii ocblo

O— uentp HebecHol ceph: Z — SeHKT: P — noaioc
mupa; PP’ —ocbv mupa: E, S, W, N - touru Boc- BPAIlEHUS 3emJau Ha-
TOKa, tora, 3°naga W cerepa; SZPN - HeGeCHblit 3BIBAIOTCSL  NOANOCAMU

Mepunuan: A’EAW — nebechbit 9kBaTOp” Y —TOUKa
BECEHHETr0 DPABHONGHCTBHA; _N— - TOYKa OCeHHero MUPA. HOJIIOC MHpa,

pamrHofeHCcTBUS; B'YB —sxaunTuka; YC — nps- HaXO,ILHHlI/IﬁCS{ B 00-

eTina; CS — CKJOHEHHe CBe-
MO® BOCKOMeHHe CBETAIE; KJOHEeHH nactH cossesnus Ma-

Joft MenBenuuel, Ha-
3LIBAETCS CEBEPHBIM IOJIIOCOM MHpPa; TNPOTHBOIOJOXKHBIH
emy — [oxHbIM. [Ipsmasi, mpoxoxsiuiasi uyepe3 o6a moJroca
MHpa, Ha3bIBAETCS] OCbHO MUDQ.

Boabiive xpyru HeGecHoll cdepbl, NPOXOAsilIMe uepe3
3eHUT U HaJUp, HOCAT Ha3BaHHUE BEPTUKAAbHbLX KpY208 (WUJiH
KPYroB BHICOTHI). BoJsbiine Kpyru, npoxojsiiiue uepes Io-
JIIOCBI MHDa, — 3TO Kpyeu CKAOHeruil (UMM YacoBbIE KPYTH).

Boapmioft kpyr HebOecHoé cdepbl, NPOXOASLIHI uepes
3eHHUT M TOJIOC MHpPA, Ha3bIBAeTCs HebOEecHoiM MepUuOUaHOM.
Korma cBeTHsi0o B CBOEM CYTOUHOM MOBHXKEHHH TNepecekaer
HeGeCHBIH MepUAHaH, TOBOPST, UTO OHO KYAbMUHUDYET; 3TO
MPOUCXOAUT IBa Pasa B CYTKHU. [Ipy HaWMEHBIIEM 3€HHTHOM
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paccTosiHUK CBeTHsa GBbIBAaeT BepXHssl KYJbMHHALHS, MpH
Hau6oJ/IbLIIEM — HUKHSAS.

Boabmo#t kpyr ueGecHo#t cdephl, NepHeHAHKYIIPHBIHA
K OCH BpallleHHs 3eMJIH, HasbiBaeTcss HeOecHulM 5K8aToOpOM.
HeGecuriit skBaTop menaut HeGecHylo cdepy Ha JBe TMOJY-
ctephl MM, KaK OBOPSIT, HA JBa NOJYIIADUS — CeBEepPHOe H
I02KHOE.

Bnnxaiimee k Ham HeGecHOe Tes0, CNYTHHK 3eMJH —
JIyHa, KpOMe IBHXKEHHSI C BOCTOKAa Ha 3amaj, MPOHCXOAsAIle-
ro OT BpallleHus 3eMJid, HMeeT elile IPYroe, cBoe COGCTBEH-
HOe [BHXKEHHe — MepeMellleHue cpely 3Be3n. Kaxiable CyT-
Kd JlyHa nepenBuraercst Ha 13° HaBCTpeuy CyTOYHOMY Bpa-
lleHHI0 HeGecHOl cdepsl, menas MoJHBIE oGopor B 273
CYTOK. JIyHa NPOXOAHT 3TOT NyTh MO TaK Ha3blBAeMbIM 30-
JuakanbHbeiM co3Be3nusiM: OBeH, Tesnen, Buausnenw, Pak,
JleB, IeBa, Becwl, Ckopmuon, Crpesen, Kosepor, Boaosei,
Pri6u. Ha6aonaemoe nepemertenue JIYHB cpequ co3Bespuil
€CTb pe3yJIbTaT JBUXKEHUS ee BOKPYr 3eMJIH.

TouHO Tak »Ke, cpeoy 3THUX XKe CO3Be3quil, B TOM XKe
HanpaBJieHHH, HO CBOMM TyTeM, ABHkeTcst COJHIIE, NPOXOIS
HEMHOTr0 MeHbllle OJHOrO Ipajyca B CYTKH U COBepHIasi TAKHM
o6pa3oM mnoJHb 0o6opoT mo chepe B 365'/4 cyTOK. DTOT BH-
muMbli yTe CoJiHIA CPey 3Be3l HA3BIBAETCS SKAUNTUKOLL.
IOBrxxenne CoJiHIA Cpefu 3Be3[ eCTb Pe3yJbTaT ABHKEHHS
3emau Bokpyr CoJHua.

DKJIUNTHKA NepeceKkaeTcs ¢ HeGeCHBIM KBAaTOPOM B JBYX
OMaMeTPajibHO-IPOTHBOMOMOXKHEX Toukax. OnpHa H3 3THX
Touek, B KoTopoii CoJiHLE, NBHrasiCh 10 SKJIHITHKE, Nepexo-
IUT U3 I0XKHOro rnoJyuapus HeGecHoit ccephl B ceBepHOe, Ha-
3bIBAETCS TOUKOH 8eceHHez0 pasHOOeHCT8Us WIH TOYKOH BeC-
Hbl. [IpoTHBOMOMIOXKHAST TOUKA NepeceyeHHs] SKBAaTopa H 3K-
JIMOITHKH €CTb TOYKA OCeHHe20 pasHoOeHcT8us, TOUKH SKJIHMII-
THKH, HaXOMSLIHeCs HAa OJHHAKOBHIX PACCTOSIHHAX OT TOYEK
BECEHHEr0 M OCEHHEro paBHOMEHCTBHH, HAa3BIBAIOTCS TOUYKAMH
coanyecroanut. Ta w3 Hux, B Koropoii CoJsHue ObiBaer
22 WiOHSI, — TOYKA JIETHEro COJIHLECTOSIHHS; NPOTHBOIOJNOXK-
Has ef, B kotopoii CoJiHIle GriBaeT 22 nekabps, — TOUKA 3UM-
HEro COJIHIIECTOSIHHUS. B TOUKe BeCeHHero paBHOAEHCTBHS
CosHne GbiBaeT 21 Mapra, B TOUKe OCEHHEr0 PaBHOJEHCT-
B — 23 ceHTA6pA.

Yros Mexay MJOCKOCTSMH 3K/IHITHKH M 3KBATOpa Hasbl-
BAETCS HOKAOHOM SKAUNTUKL K 2KBATOPY; OH paBeH 23°27’.
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IBe nuameTpajbHO-NPOTHBONOMNOXKHBIE TOUKH HeGecHOH
cephl, ONHHAKOBO YAAJEeHHble OT BCeX TeUeK IKJHUITHKH, Ha-
3pIBAlOTCS noatocamy sKkauntuky, CeBepHbIH MOJIOC IKJHII-
THKH HaxoAuTca B o6Jjactd co3Be3nuss Jlpakona. Bcenen-
CTBHE HEPAaBHOMEPHOCTH ABHXKeHHs1 3eMJu 1o op6ute, CoJsH-
Lle B TeueHye rofa ABHIKETCS 10 SKJIUNTHKE TaKXke HepaBHO-
MEpPHO: 3UMOH GOHICTpee, UeM JIETOM.

ITosoxxkenne Touku Ha HebecHo# cdepe, Tak ¥Ke Kak H M0-
JIOXKEHHEe TOUKH Ha MOBEPXHOCTH 3eMJIH, onpeaessieTcs AByMs
koopauHaTamu. CylulecTBYIOT pasJ/HUHble CHCTEMBl KOOPIH-
HaT Ha HeGecHOIl cepe; HauboJee pacnpoOCTPaHEHHON U npakK-
THUYECKH yA0OHOH SIBJSIETCS1 CHCTEMa, B KOTOPOH KOOpAWHATa-
MU SIBJISIIOTCA INPSIMOE BOCXOXKIOEHHe M CKJOHEHHe CBeTHuJa.
IIpamoim 8ocxoxcOeruem cg8eTura HasbiBaeTcs Ayra Hebec-
HOTrO 5KBaTOPa OT TOYKH BeCEHHEro PaBHOLEHCTBHS OO0 TOYKH
nepecedeHus] SKBaTOopa C KPYroM CKJIOHEHHS 5TOTO CBETHJA.
CraoHeHue cseTunra — 3TO Iyra Kpyra CKJOHeHHsl oT Hebec-
HOTO 3KBaTOpa IO CBETHJA.

Jlns onmpenesieHUsT 3THX BEJHYUH HMEIOTCS CIElHaJbHBIE
aCTPOHOMMUYECKHE WHCTPYMEHTBI; HANpHUMep, CKJIOHEHHs CBe-
THJ TIOJYYalOTCsl TaK Ha3blBaeMbIMU BePTHKAJbHBIMH KpyTa-
MH, NpSIMBIe BOCXOXKJEHHS — MaCCaXXHbIMU HHCTPYMEHTAMH.
CyuiecTBYIOT HHCTPYMEHTBI, Ha3blBaeMble MEPHIMaHHBIMH
KPyraMH, KOTODBIMH MOXKHO H3MepsiTb 06e KOODIHHAThHI —
IpsiMOe BOCXOXJEHHE H CKJOHeHHe OJgHoBpeMmeHHO. Ilpu
BBIYMCJIEHUSIX KOOPAMHAT YUUTHIBAIOTCH OWIHOKH HHCTPYMEH-
TOB (2CTPOHOMHUYECKHE MHCTPYMEHTHl He aGCOJIIOTHO TOYHHI)
H BCE aCTPOHOMHUECKHe (DaKTOpHl, HCKaKaloOLlHe Pe3y/bTaThl,
M3 HUX B IEpPBYIO ouepelnb pedparxyusl.

3emas OKpyxeHa aTMmocdepoll, KoTopash MNPOCTHPAeTCcst
Ha BBICOTY JO THICAUH KHJOMETpoB. JIyuw, ummymue OT CBe-
THJIA, TIPEJIOMJIAIOTCS 3eMHOH aTMoc(epoil, # CBETHJIO MBI
BHJHM He B TOM HalpaBJeHHH, B KOTOPOM OHO HeHCTBHTEJIbHO
HaXOAMTCH, 8 HECKOJIbKO BhIIIe. DTO SIBJIEHHE Ha3bIBAETCs
pedpaxnueit. Haubosabuero sauenus: pedpakuusi JOCTHraer
y TOpU30HTA, I/l ee BeqHunHa Hox01uT 10 0,6° u jgaxe Go-
Jee.

o1l 3eHUTHBIX PACCTOSIHME CBETHJ, HE MNPEBOCXOASIIIMX
70°, pedpakuus MOACYHTHIBACTCS 10 hopMmy.Je:

p=258"31¢tg2,
8 KOTOPOH p — BeJuuHHa pedpakiuH, 2'-— usMepeHHoe
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36eHHTHOE pacCTOsHHE. I/ICl'IpaBJIEHHOe 3a peqapaxnmo SEHHT-
HO€ pacCTodHHuE CBETHJA 6y11e1‘:

z=2+p.

ViaMepeHHBle KOOPIMHATHI CBETHJ, TIJaBHBIM 06pasoM
3Be3fl, 3aHOCATCA B OcoOble CIHCKH, KOTOpble Ha3blBAKOTCSA
38e30HbIMI KATAAO2AMU.

KoopauHaTbl 3Be3[, BCIEACTBHE IEJOr0 psjaa NMPHUHH, HE
OCTalOTCH NOCTOSIHHBIMHU, 8 MEHSIIOTCS B 3aBHCHMOCTH OT Bpe-
MEeHH, MecTa Ha6JI0eHHs] U MecTa CBeTHJIa Ha HeGecHolt coe-
pe. [Toatomy B 3Be3HBEIX KaTaJorax JaloTCs TaK Has3biBaeMble
CpeliHHe KOOpAHHATHI 3Be3J AJIs HauyalJla HeKOTOpOoro omnpese-
JIEHHOTO T'0f1a, Ha3bIBAEMOTO 3MOX0H UJH PaBHOMEHCTBHEM Ka-
TaJora.

OGsacTh acCTpPOHOMHH, OJHOH H3 3aKau KOTOPOH SIBJAET-
cfl COCTaBJIeHHe 3Be3[HLIX KaTaJsoroB, Ha3blBaeTcs acTpo-
merpuell. Ouenb Gosplias pa6oTa MO COCTABJIEHHIO 3BE3AHBIX
KaTaJIoroB, Ha MPOTSXKeHHH GoJjiee UeM CTOJIeTHS, NIPOBefeHa
IlynxoBcko#t o6cepBaTopueli; cCo34aHO OKOJIO JeCATKA MEPBO-
KJIaCCHBIX 3Be3JHBIX KaTaJsoroB.

§ 2. Heckoabko CTPOK M3 reoMeTpuu

CeueHde MPSIMOTO KpPYroBOTO KOHyCa MJIOCKOCTbIO P,
nepreHuKyJsipHoit ocu koHyca OC (puc. 2), ecTb OKpyX-
Hoctb. CeueHHe MPSIMOrO KPYrOBOTO KOHYCa ILIOCKOCTbiO Q,
HaKJOHEHHOH K ocH KoHyca OC Ha yroJ, OTJHUYAOLIHHACA
OT MpPSIMOro ¥ GOJIbLIKH, UueM YroJ MeXKAy OCblo u 06pasylo-
mie#t, ectb aJunc. Hauboapmnii u HauMeHbIIHH AHMaMeTpHI
9JUIMIICA HA3BIBAIOTCS OCSIMH 3JJIHICa; GoJbluasi ocb 0603HA-
yaercs uepes 2a, MaJjas 4epes 2b.

Ilon yenrparsreim ceueruem Tesa, UMEIOIIETO NPABUJIb-
HyI0O reoMeTpuyecKyio (OpMy, Mbl [IOHHMaeM CeueHHe Teja
IJIOCKOCTBIO, NPOXOASIIel yepe3 ero reoMeTPHUECKUH IIEHTD.

Y mwapa s060e LEHTPAJbHOE CEUEHHE IJIOCKOCTBIO €CTh
KpYT.

Ecau TOJBKO OHO LeHTPaJbHOE CEUEeHHE TeJla MJIOCKOCThIO
€CTb KPyT, a OCTaJbHble CeYeHHs BCE IJJIUICE, TO TaKoe
TeJIO HasblBaeTcsl asauncoudom spaujerus. Takoe reoMeTpH-
YeCKOE TeJIO MOXKHO NOJIYUHTb, BpPallas 3JJIMIC BOKPYT OJHOH
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M8 ero ocefl. DJJIMNCOUA BpALIEHHS MOXKeT ObITb CHATbHIM H
MOKET OBbITb 8bITAHYTbIM. B nepBoM c/yuae BpallleHHe IIPOUC-
XOJUJIO BOKPYr MaJiofi OCH, BO BTOPOM — BOKPYyr GOJbLIOM.

Eciii 1Ba LEHTPaJbHBIX CeYeHHS
TeJia TIPeACTaBJ/ISAI0T COO0H KpyrH, a
BCe Jpyrue — 3JUIMICH, TO TaKoe
TeJIO Ha3bIBAETCS TPEXOCHBIM 3JI/IMII-
COMZOM. ¥ TaKoro Tesa Bce OCH pas-
Hble. HauGosblyo och TpeXOCHOTO
aJIMnconfia o6o3HayaloT yepes 2a,
CPenHIOI0 uepe3 2b ¥ HaUMEHbIIYIO
uepe3 2¢. Bce Tpu ocH B3auMHO mep-
MeHIHKYNSPHBL.

§ 3. Heckosibko CTPOK M3 MeXaHUKHU

l.TloussTHe O MTHOBEH-
HO#f ocH BpameHHs DBpaiue-
HHe TeJla BOKPYr HeNOJBHKHOH
Puc. 2. Ceuenme xomyea OCU — fBJIEHHE OUeHb pacmpocTpa-

TIOCKOCTSMA, HeHHoe. OTvabIBaHI/Ie U 3aKpBIBaHHE
KBAapTUPHOH JBepH, BpallleHHEe Ma-
XOBOTO KoJleca, IBHIKEHHe CTpeJoK
CTEHHBIX YacoB, BpallleHHe TYpOHHBI, IIMHHAEJSA TOKapHOro
CTaHKa U T. . — BCE 3TO IIPUMepHl BpallleHHsS TeJa BOKPYT
HemoABUXKHOH ocH. [Ipu 3TOM BpalleHUH BCe TOUKH TeJa HMe-
IOT OJHY H Ty XKe YIJIOBYIO CKOPOCTb, HO Da3Hble JIHHeHHbIE
WJIM BpallaTesbHble CKOPOCTH. UeM JaJbllie OTCTOHT TOYKA
OT OCH BpallleHusl, TeM GoJiblile ee CKOPOCTb; TOUKH, JieXKalllHe
Ha caMmoOi OcH, BpalllaTeJbHOH CKOPOCTH He MMEIOT. 3HAuHT,
OCh BpallleHHs TeJjla eCTh reoMeTpHuecKas NpsMasl, IMpOXOAs-
I1as uepe3 Te TOUKH, CKOPOCTb KOTOPBIX paBHA HYyJ/0. ITO
o6bIuHOE, yacTo HabJI0gaeMoe HaMH BpallleHHe.

OfHaKo ecTb BpalleHHe BOKPYT TaK HA3BIBAEMOH M2HO-
8eHHOLl ocu, KOTOpoe HaOJIofaeTcs He NPU OGHIYHOM Bpa-
LIleHHH, O KOTOPOM 11J1a peub, a NPU CJIOXKHOM ABHXKEHHH, §B-
JFI0leMcs  pe3yJbTaTOM CJOXKEHHS] TPOCTBIX JIBHXKEHHH.
Ck/1apiBaTh MOXHO KaK MOCTYNATEJIbHBIE NBHMKEHHS, TaK H
BpawaresbHble, Tak, HanpuMep, JBHXKEHHE UeJIOBeKa II0 Ma-
Jay6e uoylero napoxojia, o OTHOIIEHHIO K Gepery peku, Gy-
JeT CJOXHBIM ABHXKEHHMEM, TaK KaK OHO CKJIaJblBaeTcsl U3
IBHKEHHS YyesjoBeKa M0 OTHOLICHHIO K NMapoXOAy W H3 ABHIKE-
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HUSl Mapoxofa o oTHolueHuio K Gepery, KaueHue KoJjieca no
NPSIMOJHHEHHOMY Y4acTKy NMYTH eCTb TaKXKe CJOXKHOe JABHKe-
HUe, TIOJyYalolleecsl W3 IMOCTYNAaTebHOTO ABHKEHHST (CKOJIb-
JKEeHHe KoJieca, KOTJa OHO 3aTOPMOXKEHO W He BpallaeTcsi) U
BpalaTeJIbHOr0 OBHXKEHHS (3KHIAX HENOIBHKEH, KOJeCo
Bpamiaercss — GYKCYerT).

24 7z

Puc. 3. Ilpu noBopoTe CTEpPXHS B IUIOCKOCTH

yepTexa OKOJO TOYKH K TNpOHCXOAMT BpallleHHE

CTEpPXKHS OKOJIO OCH, Npoxonsiueli uyepes TOuky K
H TepneHAHKYASIPHOH MJIOCKOCTH YepTexa.

Bosbmem crepxkenb AK (puc. 3) u MOCTaBUM €ro OJHHM
KOHIIOM Ha TIOCKOCTh MN mom HEKOTOPBIM YIVIOM 0 K 3TO#H
IJIOCKOCTH. 3aTeM PYKOIO IOBEPHEM 3TOT CTEPXKEHb, HAINpH-
Mep, MPOTHB 4acoBOH cTpesku Ha yroga 30° okoJo Touku K.
It0 Toxe OyneT BpalleHHe Tesla OKOJIO OCH, NepreHAHKYJIsp-
HOH K IJIOCKOCTH YepTexka M Mpoxonsiiedl yepes Touky K.

—
\”‘
\,
\
\/(3 \\
4 e 8
. fy///l///f//ll/, A

Puc. 4. [IpepriBHOR BpallleHHe OKOJO OCH, npoxozmmen
yepe3 Touku K;, Ko K3 U T. I. H nepneHIHKYJAsPHOH IJIO-
CKOCTH YepTexa.

Ecsim ¢ Koseca CHSITb 06O H <«IMOKATHTb» OCTaBIIYIOCH
BTYJIKY CO CIMIAMH 1o miockoctd AB  (puc. 4), TO KOJIeco
6yneT Kak Obl «lIaratb», NepeckakuBas ¢ OAHOH CIHLE HA
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npyrywo. Korma kojeco moBOpauMBaeTcsi Ha HEKOTODPBIA Yrod
OKOJIO KOHLIA cnuubl K, oHO BpallaeTcsi OKOJIO OCH, NepIleH-
IHKYJISIPHOH K MJIOCKOCTH YepTeXKa H NPOXOAsllell yepe3 ToU-
ky K. 3areM koJeco GyleT ONMUPAThCs Ha KOHEL CJefyolieH
cnuubl Ky, Bpalllasich OKOJIO OCH, NMepPNEeHIUKYJASIPHOH K IJIOC-
KOCTH uepTexka, MpOoXofsiiel yepes Touky Ky U T. 1. 3HAUHT,
31ech MPOUCXOAUT BpallleHHe OKOJIO OCH, HO 3Ta OCb MEHSET
CBOE IIOJIOXKEHHE, OHa IOC/AefOBaTe/NbHO IPOXOJUT 4Yepes
Touky Ki, Ko v T. I

AHajmornuyHasi KapTHHA TOJYUUTCS, €CJIH KATHTh MO IIJIOC-
KOCTH KoJ1eco ¢ 0600M U/ 06pyd: OCh BpalleHUs GyJeT Mpo-
XOIMTb 4yepe3 TOUKY CONPHKOCHOBEHHSI 060Ja C IJIOCKOCTBIO

7

]
70 7 A 7%

Puc, 5. CxeMa BpalleHHs KaTYIIKH OKOJO MTHO-
BEHHOII OCH, NPOXOAsueH uepe3 Touky K.

¥ HempephlBHO MEHATb CBOE MOJIOXKEHHe Ha MJocKocTH. Ta-
Kasl OChb BpalleHUs, KOTOpasi HellpepPbIBHO MeHseT CBOE I0JIO-
JKEHHE, HA3bIBAGTCS MSHOBEHHOL OCbIO BPAUEHUS.

Ecnn o6BIUHYI0 KATYIIKY INOJOXKUTH Ha IIOCKOCTh, Kak
9TO MOKa3aHO Ha pHUC. 5 (@), U MOTAHYTh 3a HUTKY B HaNpas-
JIEHHH CTpeJIKH BIOPaBO, TO KAaTylIKa IOKATHTCS BIPAaBO.
Ecnn moJjioxHTh KaTyLIKy, Kak IOKasaHo Ha puc. 5 (6),
U TNOTSIHYTb 3a HUTKY OMNSITh BIPAaBO, KAaTylKa MOKATHTCS
BIIPaBO, KaK U B NIEPBOM CJydyae. DTO MPOUCXOAHT MOTOMY,
4TO BpallleHHe KaTyUIKH B TOM H JAPYroM cCJydyae MPOUCXO-
JHUT OKOJIO MTHOBEHHOH OCH, TNpOXOonsiied yepe3 Touky K,
¥ Bpallaiouuil MOMeHT (Mpou3BefeHHe cusbl Ha miedo DK)
HMeeT OJMHAKOBOE HalpaBJ/eHHUE.

B pasiuuHBIX CJyuasix CJOXKHOTO ABHMKEHHS IOJIOXKEHHE
MTHOBEHHOHl OCH BpAILleHHSI Teja MOXKeT MEHAThCS I0-pas-
HOMY; TakK, B CJlyuae KayeHHs KOHyCa MO MJIOCKOCTH (puc. 6)
MTHOBEHHOH OChIO BpalleHHs! sBJseTCsl o6pasyiollasi KoHyca
OK, compukacamascsi B TaHHBIH MOMEHT C IJIOCKOCTBIO;
OHa BCerla NPOXOAHUT yepe3 GAHY H Ty e Touky Tesna O (Bep-
IIKHA KOHyca). B cayuae BpaluieHus Bosuka (puc. 7)MrHO-

12



BEHHAas OCb OIMCbIBAeT B [IPOCTPAHCTBE MPUOGIU3HTEJBHO
KCHHYECKYI0 IIOBEPXHOCTb C BepIUHHOil B To4ke G.

Puc. 6. Bpailenue KoHyca 1O IJIOCKOCTH.

Takum o6GpasoM, B Cilyuae BpallleHHs TeJa OKOJIO HeEHO-
ABHUXKHOH OCH, MOCJIE[IHSASI He MEHsIeT CBOEro MOJIOXKEHHS B Te-

Jie; MTHOBEHHAsl OCb B Pa3Hble MOMEHTHI
IPOXOJHT uYepe3 pas3Hble TOUKH TeJia.
B kaxnaplfi JaHHBIE MOMEHT OHA IIPO-
XOOUT uepe3 Te TOYKM TeJa, Bpalla-
TeJILHBIE CKOPOCTH KOTOPHIX B 9TOT MO-
MEHT paBHbl HYJIO.

2. [loHsaTHe 06 3JANHUNOCOH-
ne uHepuuu Ha paccrosHuu [ oT
OCH 2 pAachoJioXXeHa MaTepualbHas
Touka ¢ Maccoit m. IIpoussenenue mac-
Chl TOYKH Ha KBAJpaT paccTOSHHUS ee OT
9TOH OCH Ha3bIBAETCS MOMEHTOM UHEep-
Yuu TOYKU OTHOCHTEJBHO OCH 2.

Ecau uMeercs1 Kakoe-HUOYZADb TeJO H
0Ch, TO CyMMa INpOU3BEIEHUH MacChl
KaxXJ0# TOUKM 3TOro Tesa Ha KBajpar
ee pacCTOsIHUS OT STOH OCH Ha3blBAETCs
MOMEHTOM UHEepYUul TeAq OTHOCUTEbHO
OCH.

BosbMem kakoe-HHOYIb TeJIO H NTPO-
BeleM uepe3 JIOOYI0 H3 ero TOYeK He-

Puc. 7. Bpaiuenue
Bosiuka. Touka G mou-
TH HeNoABHXKHa, a OCh
AGA onuchiBaeT mpH-
6/M3UTEIBHO KOHYC €
BepuinHOH B Touke G.

OrpaHHYEHHOe YHCJIO0 ocefl. MOXXHO ONpefeJHTh MOMEHTHI
VHEpLHH 3TOrO Tejla OTHOCHTEBHO KaxKJIO#H OCH; Bce OHH Oy-
IYT pas/jinyHbl Mexnay coboii. Haye roBops, MOMEHT HHEPLHH

13



OTHOCHTEJbHO KaJoi ocu HMeeT cBoe 3HaueHHe. Hanpumep,
eCJld B35IThb OJHOPOAHBIH TPEXOCHBI 3JJIHICOKJ, TO MOMEHTBI
HHEDIMH 3TOrO 3JIJHICOHAA OTHOCHTENBHO ero oceit GynyT:

Jo=t M (B2 + ), Jy =+ M (@ + ),
Jo=5 M (@+ 0,

rie a, b, ¢ — mojyocu TpexoCHOro aJJuncouna, a M — ero
macca. BosbmeM B TeJe KaKyno-HHOYAb TOUKY H IIpOBEIEM
yepe3 Hee npsmylo. Ha stoll npsmo#i B 0o6e CTOPOHBI OT B3si-
TOH TOYKH B KakKOM-HUOYIb MacmTabe OTJIOXKHM OTpPe3KH,
paBHBle eIMHHIeE, AeJEHHON Ha KOPeHb KBaipaTHBEI U3 MO-
MeHTa HHepLHUH Tesla OTHOCHTEJbHO 3ToH mpsiMo#i. Ecau che-
JaTh TaKoe MOCTpoeHHe JJisi GOJIBILOro YHc/ia MPSMBIX, 1IPO-
XOJSIIUX yepe3 B3ATYIO B Tese TOUKY, TO KOHIBI BCeX 3THX
OTpe3KOB OYyIyT HAXOAUTbCA Ha pAa3/MUHBIX PACCTOSHHUAX OT
B3SITOH B TeJle TOUKH, TaK KaK KaxJoH NpsIMOH COOTBETCTBYET
cBOH MOMeHT HHepuuu. Ho KOHHBI 3THX OTPe3KOB pac-
MOJIOXKATCS Ha OJHOH [OBEPXHOCTH, KoTopasi OyneT HMeTb
topmy sasuncounsa, Kkakosa Obl HU Obla dopmMa caMoro Te-
Ja. B obmeM ciysae 3T0 OyZeT TPEXOCHBHIH SJIJIMICOHA, B
YaCTHBIX CJIy4YasiXx — 3JJIHICOU[ BpAlleHUs WJH LIap.

Takoil 3//IHICOM HA3BIBAETCH IAAUNCOUOOM UHepyUL Te-
Ja. KaxJIo# Touke Teja COOTBETCTBYeT CBOH 3JIIHIICOHI
MHEPLHUH.

Eciu B KauecTBe HCXOLHOH BO3bMeM He J100YI0 TOUKY Te-
J1a, a ero LEeHTP TSKEeCTH, TO B 3TOM CJIyuae 3JJIUICOUA HHEp-
LMK HA3BIBAETCS YEHTPAAbHbIM dAAuncoudom uxepyuu. 11ent-
paJbHBIH SJJIMIICOU], UHEPLUH eCTb HaHOOJbIUHE U3 BCEX BO3-
MOxHBIX. HyXKHO siCHO npencraButh cefe, YTO 3JIJIHICOHL
MHepIUH eCThb YCJOBHas, BooOpakaemasli TOBEPXHOCTb HJIH.
reomeTpuyeckuil 06pas, HarJsAHO HIJIIOCTPUPYIOIIUA H3MeHe-
HMEe BeJMYMHbl MOMEHTa HHEPLUUH Tesa OTHOCHUTENbHO pas-
JUYHBIX ocell. MOMEHT HWHepIUHU Tejla OTHOCHTEJNbHO HanGOJIb-
el OCH 3JUIUIICOMA HHEPLHH eCTb CaMblfi MEeHbUIMH U3 BCEX
MOMEHTOB HHEpLHH Teja. MOMEHT MHepHUH OTHOCHTEJBbHO
HauMeHblUell OCH 3JJIMICOMAA HHEPLHH €CTb HaHOOJBIIH
M3 BCEX MOMEHTOB HHEPLHH.

Jas neHTpa mapa uaM Ky6a 3JUIHICOMA HHEPLUHH GyaeT
1apomM; AJs Tesa, HMelouero GopMy 3JJUICOUAA BpalleHHus,
3JUIUNCOMJ WHEPUMH TakKKe Oy[eT 3JIIHICOMIOM BpallleHHs.-
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Tak, nas ciiocHyToH 3eMJu, JONYCKas, YTO OHA CHMMeET-
pHYHa OTHOCHTE]BHO OCH BpAlLIeHHsl W IpedroJsaras, 4To OHa
BCIOLY HMeeT OJHHAKOBYIO IJIOTHOCTb HJIM COCTOHT H3 KOH-
IeHTPHYECKUX CJIOEB Pa3/lHYHOH MJIOTHOCTH, SJJIMICONJ HHEp-
[UU SIBJASIETCS] TaK¥Ke CIUIIOCHYTHIM SJIJHIICOMAOM BpallleHHs.
TOYKH MepeceyeHHs OCH BPALIEHHs] C NOBEPXHOCTbIO 3eMJIH
Ha3bIBAIOTCS HoArOcamy epauierus. TOUKM mepeceyeHHss Hau-
MeHbILeH OCH SJJIMICOHAA MHEPUMH C [OBEPXHOCTbIO 3eMJlH
Ha3BIBAIOTCS NMOAOCAMU UHEPUUL.

[Tostoc BpallleHHUs ¥ MOJIOC HHEPIMKM MOTYT COBitaAaThb, HO
MOTYT H He COBIaaTh.

Eciu B Tese mpoucxoisar JAedopmainuy, MNepeMelleHHs
Macc, To 6YAyT U3MEHSATbCS MOMEHTHl MHEPLHH, a 3HauuT, Oy-
JeT M3MEHSITbCS W 3JIJIMIICOMJA HHEPLHH M HamnpaBjIeHHs €ro
rVIaBHBIX OCeH.

§ 4. ®opma 3emau

B rayGokoii ApeBHOCTH NpelcTaBJ/eHHe JIOfeH 06 OKpy-
)Karle# ux NpUPOIE, O SIBJEHUSX, TPOUCXOJSILHUX B IPUPOLE,
CKJIAAbIBAJOCh Ha OCHOBAHMH HENOCPeJCTBEHHBIX HabJIIo-
IeHHH 06e3 Kakoro Obl TO HH OBLJIO KPHUTHYECKOTO aHaJu3a.
YejioBEK BOCIPHHHMAJ BCE TaK, Kak OH Bujesa. [lostomy u
3emsi0 OH mpeacTaBisi cebe MJIOCKOH, Kakof B OCHOBHOM
KaXeTcs ee MOBEPXHOCTb, HECMOTPSl Ha OTHeJbHble Ha Hel
o6pasoBaHus — ropbl, TOpHbIe XpeOGThl, PaBHUHBI, BHAIMHH,
peku, ozepa u T. n. Ha npors:keHHH ThHICSIUEsIEeTHH CKJalbl-
BaJIOCh H CJIOKUJIOCH MHEHHE O MJIocKo# ¢opme 3emiu, ¢ TOM,
YTO OHA TIe-TO KOHYaeTcs, HO A0 Kpas 3eMJu (ZO Kpasi cBe-
Ta) MOKa HHUKTO elle He jpolues. Takue B3TIALbl HA 3eMJO
COXPaHsIMCh MOYTH A0 Hauaja Halleil 3pbl, He I[peTeples
Cepbe3HbIX H3MeHeHHUH.

Mgicap 0 ToM, yTO 3eMJs He MJIOCKasi, BO3HHKJA, BEpOsIT-
HO, IPU TMyTelIeCTBHUSIX, KOIJla JIIOAU CTaJu IIPEOaoJeBaTh
6oJbluie npocTpaHcTBa. [1pu ABHXKeHUH, HANIpUMep, C ceBepa
Ha 0T MOXKHO OBLIO BUJEThb, YTO B I0XKHOH yacTH HeGa BLICOTA
3Be3]l HaJ TODH30HTOM YBeJHYHBAETCAd, TO €CTb KPYrH HX
CYTOUHBIX JBIXKEHHH IOCTElleHHO [OJHUMAIOTCS Haj TOpH-
30HTOM. B ceBepHoii yactu He6a, HaoGOPOT, BHICOTA 3Be3j
yMeHbIIaeTcsl; KPYTrH HX CYTOUHBIX JBHXKEHHH MOCTEeNeHHO
onyckarTtcs noj ropusont. Orcroga Gbla CAeNaH BHIBOJ, YTO
3eMJs1 3aKpyryieHa Ha CEBEp W Ha IoT.
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3akpyrJeHHOCTb 3eMJM B BOCTOYHOM M 3alaJHOM Hampa-
BJIEHUSIX JOKa3biBasiach TeM (hakToM, UTO CBeTHJIa BOCXOIAT H
3aX0JAT HEOJHOBPEeMEHHO [Js Bcex xurtesaeli 3emau. Cpas-
HUBAs BpeMs, B KOTOPOE Ha PasHbIX HOJNroTax 3eMJH ObIBalOT
BUIMMEI JIYHHBIE 3aTMEHUS, JIOJH YCTAHOBUJIH, UTO YeM Aafb-
nie HaGJawaaTeNb K 3amany, TeM 6oJiee PaHHUE 4yac OH CUH-
taer nocse 3akara CoJsHua. A Tak Kak B JeHCTBHTEJNBHOCTH
JYHHOe 3aTMeHHe [POHUCXOLUT B OJHO H TO Ke BpeMs s
BCell HOYHOM MOJIOBHHBI 3eMJIH, TO OTCIOAa clefnyeT, uto ConH-
e 3aXOQUT TeM IO3[Hee, YeM Jajee Mbl MOABHUraeMcs K
3anagy. 3akpyrJeHHOCTb 3eMJM BO BCeX dYeThlpex Halpas-
JIHHSIX yKasblBa.la Ha TO, YTO OHa HMeeT ¢GopMy IIapa.

Ha6monas nyHHBle 3aTMeHHUs, JIIOAM BHAEJH, UTO FPAHULA
TeHu 3eMaH Ha JIyHe Bcerna umeer ¢opMy AYrH Kpyra. 10
TakXe HaTaJKWBaJOo Ha MEICJAb O INapooGpasHOCTH 3eMJIH.

Yuenniit npeBHelt I'peunu Iludarop us Camoca (B 571—
497 rr. 1o H. 3.), MHOT'O B CBOeH KU3HH MyTelleCTBOBABIIUH,
BIEpBbIe BLICKA3aJ MBICJb O TOM, 4TO 3eMJis HUMeeT LIapo-
obpasHyio (opmy.

06 atom ke mucan Apucrorens (384—322 rr. mo H. 3.).
OH cuuTaJ K TOMY e, 4TO 3eMJis He OYeHb BeJvKa II0 CpaB-
HEHHIO C APYTHMH HeGeCHBHIMH TesaMmu. [Ipyroii mpeBHerpe-
uyecku#l yueHwift Apxumen (287—213 rr. 1o H. 3.), yKasbBas
Ha mapoo6pasHOCTb 3eMJH, B KaueCcTBe [0Ka3aTeJsbCTBA
CCBLJIAJICSA Ha TO, YTO TIOBEPXHOCTb BOJBl B OKeaHax B CIIOKOH-
HOM COCTOSIHHH HMeeT IIapoByio ¢Gopmy.

IlepBoe omnpeneseHHe pamuyca 3eMJId Kak Liapa GBLIO
NPOH3BENEHO aJIeKCaHJPHHUCKUM YueHbIM IpartocheHoM 3a
250 Jget 0 H. 3. UToOb! ONpefeNuTh paauyc 3eMJu Kak lapa,
HY2KHO, 110 Kpa#iHeli Mepe, B IBYX OTHaJIeHHBIX IPYr OT Apyra
IyHKTax OINpeJes]UTb Pa3HOCTb MIMPOT U U3MEPUTH JIHHEHHOe
pacctosHue MeXJy 3TUMH MYHKTaMd. DpaTocheHoM ObLIH
BuIGpaHbl Asexcannpus u CHeHa, PasHOCTb LIMPOT KOTOPHIX
Oblj1a olpefeseHa U3 HaAGIIOAEHHH ToayaeHHBIX BbicoT CoJIH-
IIa B JeHb JIETHETO COJIHUECTOSHHsA. 3EHHTHOe pacCTOsSHHE
cBetusa (B maHHoM ciyyae CoJjHua), KyJbMHHHPYIOLIEro K
IOTy OT 3eHHUTa, BhIpaxkaercs (popMy.Joii:

Z2=¢—39,

B KOTOPOH ¢ — IIMpOTA MecTa HaOJMIONEHHs, &— CKJIOHEHHe
CBETHJA,
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Eciau OJNHOBPEMEHHO H3MEDHUTb 3€HHUTHOE pacCTosHHe
CoJiHIla B MOJIIEHD B JBYX NYHKTAaX, Jexalux Ha OJHOM Me-
puardaHe, TO pa3HOCTb 3THX 3€HHUTHBIX paCCTOHHHﬁ 6}’[[6T pasB-
Ha pasHOCTH LIHUPOT 3THX IIYHKTOB. Hanucae nBa BbIDa>KEeHHA:

z1=(?1-—8’
Ry =@y —38

U BBIUTHA IIOYJEHHO OJHO H3 APYroro, NOJY4YHM:

2 — 2= ¢ — P,
06 yuere pedpakldH, pasyMeercs, B Ty OPY He MOIJIO GbITh

U peun.

Bynyun B CueHe B
JIleHb  JIETHEro  COJIHIIe-
CTOsIHUS, DpacTodeH 3a-
MeTWJ, UYTO B IMOJAEHb
6blBaeT OCBELIEHO JHO
rJay6OKHX KOJIOALEB; 3TO
3Hayut, yto Tam CoJHie
B NOJIEHh OBLIIO B 3e-
HUTE.

B 53ToT Xe HmeHb H
TaKXe B MOJJeHb (pasy-
MeeTcsl, JIpyroro ropna),
OH Mor B AJekcaHApHH
H3MEPHTb C [OMOLLBIO
ruomona (puc. 8) BbHI-
cory CosHLIa HaJ TOpH-
30HTOM M, BHIUTS ee H3
90°, moJMyuYuTh 3€HUTHOE
paccrosuue. as AJek-
CaHIpUH OHO OKa3aJjoch
paBHbIM /5o yacTu OK-
pykHOCTH uaH 7,2°,

Tax morsia GbITH On-
peleseHa pasHOCTb IH-
pot Anexcannpuu u Cue-
upl. To, 4TO 3TH ropoza
Jlexat He Ha OJHOM Me-
pUaHaHe, CYLIECTBEHHOrO

-
o

[
o~

0

Puc. 8. CxemMa H3MepeHHS 3€HHTHOT®
paccrosinuss Connua. B Cuene (C)
B TMOJiZeHb B JeHb JIETHEro COJIHIe-
crosinust CoJiHue ObiBaeT B 3€HUTE;
ocBemieHo AHO () ray6Gokoro KoJioa-
ua. B Anexcanapuu (A) 3eHuTHoe pac-
crosisne CosiHLA B TOJAEHb 3TOTO XKe
IHf OblJI0O HM3MEPEHO C IOMOLIbIO
raomona [

3HaueHusl He uMmeso. Paccrosnue mexny Asekcanapuefi u
CueHoll GBUIO ONpesesieHO 1O BPeMeHH MPOXOXAEHHs Kapa-
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BaHaMmu 3TOro paccrosinus. OHO nosyuusioch paHbiM 5 000
rpedeckux craauii. [1o 3TUM AaHHBIM GblLJI BBIYHCJIEH pajauyc
3eMJid, KOTOpHIH mogyuwiacs paBHbeiM 39700 cramufi, urto
npu BeJiMudHe cragud B 158,6 M coorBercTByeT 6 311 KM. To,
YTO IOJIy4eHHAasi BeJIHUMHA paguyca 3eMJd Gblia omuGoyHa
Goasblie yeM Ha 50 KM, JJIS TOTO BPeMeHH 3HAUYeHHUsT He HMeJIO.
BaxHa Oblia NpUHIMNHAJMbHAS CYIIHOCTb MeTONa, KOTOPbIit
OCHOBBIBAJICSI Ha MPEACTABJEHHH O II1apo0OpPa3HOCTH 3eMJH
U JaBaJjl BO3MOXKHOCTb OLEHUTb ee pas3Mephl. B pajbHeiimem
pazuyc 3emHoro Iapa omnpenessics IlocuponueM, Iltose-
MeeM, apaGCKUMH acTPOHOMAaMH H Jp., U €ro 3HaueHHe BCe
6oJ1ee yTouHsJI0Ch. TakuM o6pa3oM, NpeacTaB/eHHe O 3emJe
KaK O Ilape BO3HUKJIO A0 HAIleHd 3pbl U MPOJAEPKaJJOCh MOYTH
1o cepenudbl XVIII Beka.

B 1735 r. akcnenuuus ITapuxckoit AkageMuu Hayk npo-
U3BeJa H3MepeHHe pajguyca 3eMJH B TpPeX MecTax, pacro-
JIOXKEHHBIX Ha OJIHOM H TOM XKe MepHIuaHe 3eMJsH (3KBa-
Top, [Tapuk, moJspHBEIE KPYyT), H yCTAHOBMJIA, YTO 3eMJsl HE
mapoo6pasHa, a HeCKOJbKO CIUIIOCHYTa B HampaBJIeHHH OCH
BpauleHusi. M3 3TuX u3MepeHUH MOJSPHBIN PafHYyC MOJYYHJI-
cs paBHBIM 6 357 KM, a 5KBaTOpHaJbHBEIH 6 378 kM. C 3TOrO
BpeMeHH 3eMJl0 MO ¢(OpMe CTaJd CUHTATh 3JIIHIICOHJOM
BpallleHUs ! WJIM, KaK ero elle Ha3bBAIOT, chepOHIOM.

B nocJsenHue roapl TpyAaMu COBETCKHX Y4YeHBIX JOCTOBEp-
HO yCTaHOBJIEHO, YTO 3eMJIsl HECKOJIbKO CXKaTa M [0 3KBAaTODy
H fIBJISIeTCS TPEXOCHBIM aJuncounom. Haubosbmiuit u Hau-
MeHbIINH pajguychl 5KBAaTOpa OTJIMYAIOTCA OJHH OT JAPYIoro
Ha 210 M.

[lo 3TM [QaHHBIM COBETCKHX Y4YEHBIX, CPeIHHIl paguyc
skBaropa a = 6378 245 M, ToNApHBEI pamuyc MepHIHaHa
8 = 6356 863 M. B meficTBuTesIbHOCTH 3eMJis 1O CBoel ¢op-
Me 3HAuYMTeJbHO CJIOKHEee [axKe TPEXOCHOTO 3JIIHICOUAA.
O=a npexacrasaser co6oft urypy, o6aanamoUlyio TeM CBOHCT-
BOM, 4TO B Ka)JOH TOUKEe ee TOBEPXHOCTH OTBECHAs JIMHHS
COBIaaeT C HOPMaJblo K MOBEPXHOCTH. TakKylo MOBEPXHOCTb
06pasyloT OKeaHbl B CIIOKOHHOM cOCTOSTHHH. OHa HasbBaeTcs
reougoM. [ToBepxHOCTb reouna 6Ju3Ka K MOBEPXHOCTH TPEX-
OCHOTO 3JIJIMICOHAA COOTBETCTBYIOIIMX pa3MepPoB M OTKJIO-
HSIETCS1 OT Hero B Ty H APYTyl0 CTOPOHY Ha BEJHYMHY, HE Mpe-
suimamomyio 100 M. Hax noBepXxHOCTBIO reouma BO3BHIIIAKOT-

! danuncoun BpaueHus — Qurypa, mnoayyawpomascs OT BpalleHHs
SJUTHICA OKOJIO O1HOIl M3 ero oceff, B 1aHHOM cJyuae OKO/I0 MaJoil OCH
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¢l MaTepMKH, OJHAKO MeCTaMH I[10BEPXHOCTb MaTepUKoB
GblBaeT W HHXKE MOBEPXHOCTH reouaa. EcC/IH MBICIEHHO IpPO-
PHITb B MAaTE€PHKAax y3KHe KaHaJlbl, COEMHUBIUH HX C OKeaHa-
MH, TO IIOBEPXHOCTb BOJBI B HHX TaKxKe 06pasyeT IOBEPXHOCTh
reoua. [ToBepXHOCTb OKEQHOB, KaK YacTh I'eOMd, H MAaTEPUKH
06pasyioT HCTHHHYIO (GU3HYecKylo QUTypy 3eMJIH.

§ 5. Ilpeueccus u Hyrauus

Ecau 661 3emss 6bl1a OOHOPOAHBIM IIAPOM HJIM IIapOM,
COCTOSIIUM M3 KOHIEHTPHYECKHX CJIOEB ONHOPOAHOH IJIOT-
HOCTH, MEHSIIOIENCsT OT CJIOSI K CJIOI0, TO: eée OCh BPAalleHHs CO-
xpaHsna Obl B NPOCTPAHCTBe BCErja HeM3MEHHOe HalpasJe-
Hue. Ho, kak MBI yxe BHIeIH, 3eMJs eCTb CJOXKHOE TeJIo,
KOTOpPOe HMeeT yToJIleHHe Ha sKkBaTope. Cusia MPUTSIKEHHUS
CosHua pefictByeT Ha 6ojiee GJIM3KYIO K HeMy 4acTb 5KBATO-
PHaJIbHOTO YTOJLIEHHUS CU/IbHee, yeM Ha GoJee najekymo. (Ilo
3aKOHY BCEMHPHOIO TSTOTEHHS CHJIa B3aUMOXEHCTBUS MEKIY
MPUTATHBAIOLUIUMUCS TeJaMH MPSIMO IPONOPIHOHAJNbHA IIPO-
U3BENEHHI0 MacC 3THX TeJl H OGpaTHO NPOMOPIHOHAJbHA
KBaJpaTy pAacCTOSIHMS MeXAy HHMH, €CJIH pacCTOsHHe
MeXIy TeJaMH BEeJHKO IO CPAaBHEHHIO C HX JIHHEHHBIMH
pasmepamu).

PaccmoTpum pefictBue cunbl mnputsi:kenus CosiHua Ha
3eMJII0 B MOMEHT JIETHETO COJIHIECTOSIHHS, KOTla OCb Bpalle-
Hust 3eMJIH U npsiMas, coenunsionias 3emao 1 CoJHle, Jexar
B IIOCKOCTH, II€PIEHIHKYJSPHOH IIOCKOCTH SKJIHITHKH.
BcenencrBue Toro, yto cusa, fefictBytomas co cTopoHsl CosHiia
Ha Gosiee OJIH3KYI0O K HEMY YacTh 3KBATOPHAJNLHOTO YTOJ-
HmeHuss 3eMJid, GoJibllle, UeM CHJla, HeficTBywomaa Ha GoJee
NalleKylo 4acTb, HX PaBHOAEHCTBYIONIASl NIPOXOAHUT HE Yepes
ueHtp 3eMmJiH, a yepe3 Gosee 6iu3Kyo K CosHuy Touky A
(puc. 9). Eciu npujoXuTh K LEHTPY 3eMJH [ABe paBHbIC
cuabl F u Fy, nanpasJenHble oxHa K CoJinuy, apyras ot CouH-
ua, To cusa F GyneT TOJIbKO yAep:KUBaTh 3eMJIIO Ha ee Op6H-
Te W HHKAaKOro BpallleHHs He BBHI30BeT. BpaluaresbHoe ABH-
KeHHe KaKOMy-HHOyOb Tesly cOOOIIAeTCs MO MeHbLIeH Me-
pe OBYyMsi CUJIaMH, TPUJIOXKEHHBIMH K 3TOMY TeJly B PasHbIX
ero TOYKax. OTH CHJIBI JOJKHBI OBbITb DAaBHBI, MapaJlielib-
HbBl M HamnpasJieHbl B pasHble CTOPOHBL. Takas KoMGHUHALHUA
Ha3bIBaeTCs Mapoit cui. B namem cayyae cuinl Fy u Fp o6pa-
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3ytor mapy. Dra napa noBopauMBaeT MJIOCKOCTb SKBATOPa
OKOJIO TIPSIMO# MepeceueHusi MJIOCKOCTeH SKBaTOpa M 3KJHI-
THKH, CTPEMSICh COBMECTHTD €€ C IJIOCKOCTBIO SKJIUNTHKH. DTO
JeficTBHe BCerjla 3acTaBJIsieT OCh BpallleHus: 3eMJId CMeLlaThb-

Puc. 9. [HefictBue cuanl npursxkenus ConHua Ha
3eMiio.

FaBHble cuabl Fy, v F; 06pasyioT napy, KOTODas NOBOpaynBaer
3em/0 OKOM0 OCH, NPUXOAsLLell Yepe3 HEHTP 3eMaH.

¢ B OJHOM HAIpaBJIeHUH, He3aBUCHMO OT TOTO, I'ie Ha SKJHI-
tuke Haxoautcs CoJIHIIE; B MOMEHT COJIHUECTOSIHUS (3UMHe-
ro WM JIETHEro), Kak IOKa3aHO Ha HallleM pPHCYHKe, 3TO
neficTBue HauGoJibliiee; OHO paBHO HyJio, Koraa CoJHIe Ha-
XOJIHUTCSl B TOYKAX BECEHHETO WJIM OCEHHEr0 PaBHONEHCTBHH.
B artu [gBa mocjiefHHe MOMeHTa paBHOAeHCTBywoIlas ABYX
CHJI, IPHJIOKEHHBIX K 3KBAaTOPHAJbHOMY YTOJIIEHHIO (K OJU3-
Koit Kk CoJIHILy 4acTH U K JasIeKOH), HampaBJieHa ¢ NpPsMoi
nepeceuyeHus MJIOCKOCTeH SKJMINTHKU M KBATOpPa H IPOXOAUT
yepes LEHTP 3eMJIH.

JlyHa HaxomuTcs GJiKe K HAM U IIPOM3BOJAUT Ha 3eMJIIO
6oJiee cuabHOe BJHsHHe, yueM COJHIE, CTPEMSCh COBMECTHTh
IJIOCKOCTh 3KBATOPa C IVIOCKOCTBIO JIYHHO! op6uTHL. Beaenct-
BHMe [eHCTBUSA 3THX CHJ IJIOCKOCTb 3KBATOpa AEHCTBUTENBHO
coBMelnaJjiach OBl C MJOCKOCTbIO SKJIUNTHKH HJH 3aHMMaJja
Obl NosioxkeHHe O6JHM3KOe K Hel, ecau Gl 3eMJis He Bpalla-
Jlach BOKDYT CBOei OCH.
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CropocTd NpUHATO 0603HAaYaTh BEKTOPAMH; 3TH BEKTODHI
CKJAAbIBAIOTCA MO NpaBUJy NapaJJenorpamma. Hampumep,
NpH IBHKEHHU JOAKU MOIepeK PeKH ee CKOPOCTb 110 OTHOMIe-
HUIO K Gepery CKJaiblBaeTcs U3 JIBYX CKODOCTEH: BeKTOpa —
CKOPOCTH JIOAIKM M BEKTOpa —— CKOPOCTH TeUeHHsl BOLBI (pHC.
10). TouHO TaK e MOXHO 0603HAUHTb BEKTOPaMH H CKJaAhl-
BaTb YIJIOBble CKOpPOCTH, NpHUYEM ve
BEKTOp YIJIOBOM CKODOCTH HampaB- ==
JseTcs BAOJb OCH BpalleHHsl. B Ha- =
[IeM cJyyae MBIl UMeeM JIBa BEKTOpa
yTJIOBOH CKOPOCTH, KOTOpBIE pACIO- or ———
JIOXKEeHBl NepPHNeHIHKYJIpPHO [Pyl K
IPYry: OOWH BEKTOp HampasJ/eH IO
ocH BpalleHHs 3eMJH K ceBepHoMy — - ————r
0JII0CY, NPYTrOH, 3HaUUTEJbHO MEHb- =
LIMi, MeHsIeT CBOe HalpaBJ/eHHe W Puc. 10. JBuKeHHe JOAKH
BeJMYMHY, B 3aBHCUMOCTH OT MOJO- nonepeK peKH.
xennd CoJiHLA U JIYHBI, 110 CJIOXKHO- Ve — CKOPOCTb Teued Boik,

V, — cKOpPOCTb JOAKH MO OTHO-
My 3aKOHY. Ero moxHo, B CBOIO urenuio k Boxe, V, — ckopocThb
ouepenpb, NMpenCcTaBUTb B BHIAE CYM-  jonkn oTHOCHTEeAbHO Gepera.
MBI HEeCKOJIbKHX BEKTOpPOB, U3 KOTO-
pPBEIX OOMH HampaB/eH B TOYKY BECEHHEr0 pPaBHONEHCTBUS.
Ec/u npu6aButh 3TOT MOC/ENHUE BEKTOP K BEKTOpY YIJIOBOH
CKOPOCTH CYTOYHOT'O BpaIlleHHs 3eMJIH, TO KOHell pPe3yJIbTH-
PYIOLLIEr0 BEKTOpa B HalleM CJydae PacloJIOXHTCA Hal uep-
TEXKOM; MHaue OBOpPS, OChb CyTOYHOTrO BpalleHust 3eMJH BhIH-
JeT U3 [JIOCKOCTH YepTexa M, BCJeJCTBHE HellpephIBHOTO AeH-
cTBUs cuJl co croponnl CosHua u JIyHbl, 6yAeT MeJJeHHO OBH-
raTbcsl.

Ilo aToff nNpuuMHE NOJIOC MHPA BEKOBLIM JABHXKEHHEM
Oyzer mepeMelNaTbCsl BOKPYT MOJIOCA IKJIUNTHKHU C NPHOJIH-
3UTe/JbHO MOCTOSTHHOH CKOPOCTBIO C NEPHOJOM INpPHMEpPHO B
26 000 JsieT. 1O ABUKEHHE HOCUT Ha3BaHHE AYHHO-COAHCUHOL
npeyeccuu, a 1moJiocC, 00JafaILHKE TOJIBKO ONHUM 3THM JBH-
JKeHHeM, Has3blBaeTCsl CpPeJHHM IIOJIOCOM MHupa.

[lnockocTb JyHHON OpOGUTHL HE COXpaHSIET CBOEro IOJIO-
JKEeHHS B NPOCTPAHCTBE U HeNpephlBHO NOBOpauMBaeTCsd, MpH-
YeM HaKJIOH JIYHHOH OpGHUTHL K IIJIOCKOCTH 3KBAaTOpa MEHAETCH
or +18°19” no +28°35". CosHue u JIyHa B cBoeM IBUKEHHUH
6bIBAIOT HA DAasJIMYHBIX YIJIOBBHIX PacCCTOSIHHSX OT 3KBaToOpa.
CUBOKYMHOCTb BCEX 3THX YCJOBHH CO31aeT BO3MYLIAIOLIYIO
napy cuJi, KOTopas 3acTaBjgeT HUCTHHHBIH IOJIOC MHpa CO-
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BeplLIaTh [epHOAHYECKHe KOJeGaHus 1O CJI0XKHOH KpUBOH, 1o
tdopme, 6JH3KOH K JJUNCY C LEHTPOM B CPelHeM IIOJIOCe,
C IepuoJaMH, PaBHBIMH IEPHOAY IepeMellleHUs JYHHBIX y3-
JgoB ' mo akjuntuke (18,6 roma), MOJOBHHE JIYHHOTO Mecs-
Ha ¥ T. 4. DTO OBHXKeHHe TMoJIoca HasblBaeTcs Hyrayuet.
Bosbltag mo/syoch 3TOr0 TakK Ha3bBIBAEMOrO0 HYTAIMOHHOTIO
3JJIMIICA HallpaBJieHa K IMOJIIOCY SKJAWNTHKH; OHA Ha3bIBaeTcsl

NOCTOSIHHOH HyTalliH M UYHCJIEHHO B YIVIOBOH Mepe paBHa
9721.

§ 6. JiBukenue moJioca Mo MOBEPXHOCTH 3eMJH

B mpeueccHOHHOM M HYTALUHOHHOM JBHXKEHHH 3eMJs
MOBOpauyMBaeTCss BMECTe C OChI0 MHpa Kak ofHo ueJsoe. Ho,
KpPOMe TpelecCHH M HyTaluM, 3eMJisl HCIBIThIBAeT elle APY-
roe IBHXEHHe, IPUCYLIee TOJIbKO efl — 3eMJe, HO He OCH MH-
pa. 3eM/ He3HAUHTENBHO CMEIAeTCs] OTHOCHUTeNBHO OCH
mupa. [Tosmyuaercss Tak, 4To OCb MHpa, HIH OCb BpalleHHS,
B JaHHBIH MOMEHT 3aHHMAaeT He TO MOJOXKeHHe B Teje 3eM-
JM, KaKoe OHa 3aHHMaJsa, HanpuMmep, CyTKH TOMYy Hasaf H
yepe3 CyTKHM OyAeT 3aHHMaTh He TO IOJOXKEHHe, KOTopoe 3a-
HHMaeT B JaHHBIH MoMeHT. [Haue roBops, ocb 3eMJH §B-
JISleTCsl MTHOBEHHOH OChIO BpalleHusi. Bcaencrsue sToro mo-
JIoC 3eMJii BCe BpeMsl MeHsieT CBOe MOJIOXKeHHe, ONHChIBas
KPHBYIO Ha ee NOBEPXHOCTH. 3HAUUT, HYKHO TBEPJO YSICHHTD
cebe, UTO IBHKEHHE IIOJIOCOB IO NOBEPXHOCTH 3eMJIH BO3-
HHKaeT OT CMeIleHHs] 3eMJ/IM OTHOCHTeNBHO OCH BpalleHHS.
B To BpeMs Kak 3eMHOi NOJIOC NepeMelllaeTcss Ha INOBEpX-
HOCTH 3eMJIH, HanpaBJleHHe OCH BpalleHHs B NPOCTPAHCTBE
M3MEeHSIeTCs TOJMbKO OT MPelecCHH W HyTalHH; APYTHMH CJo-
BaMH, IepeMelleHHe 3eMHOrO IOJIOCA NPAKTHYECKH HE BJIH-
fleT Ha NoJoXeHue noJaioca Mupa (puc. 11). ITepememurenue
TIOJIIOCOB 3eMJIH TI0 ee MOBEPXHOCTH CPaBHUTEJbHO HEBENHKO.
CeBepHBIl NOJIOC IBHXKETCS IPOTHB YacOBOH CTPEJKH BO-
KPYT CBOETO CPeIHero MOJIOXKEeHHs, ONMHUCHIBAS CJOKHYIO CITH-
pajieo6pasHyl0 KpPUBYIO, KOTOpasi TO 3aKPyuYHBaeTCsl, TO pac-
KpyuMBaeTcs, He BBIXOAS IOKa YTO M3 KBajpaTa Co CTOpO-

I TlnockocTs OpGHTH JIYHBL HAK/OHEHAa K IJIOCKOCTH SKJIHMNTHKH Ha
5°8’40”. Touku nepeceueHHss op6uTbl JIYHBI C TJIOCKOCTBIO SKJIHITHKH
HA3bIBAIOTCS JYHHBLIMH Y3J1aMH.
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HaMmu, paBHhIMH 26 M. CTOpPOHEI 3TOrO KBajpara YBeJHYH-
JHUCh 10 26 M ToabKo B 1952 r. o 3TOro BpeMmMeHH, B Teye-
HHe TATHIAECSTH JIET, CTOPOHBl KBajpaTa He IIPeBOCXOIHJIH
20 M. CoOOTBETCTBEHHO JBHXKETCS H
I0XKHBIH [10J110C 3eMJIH.

—_—

§ 7. Kak onpepensiercs WHPOTA Aymagua
MecTa

HauGonee nmpocro onpejenuTh IIH-
poTy Mecta 1m0 HaOJIOJEHUSIM IIO-
aspuoit sBesanl. [lonsipHas 3Be3na
oueHb sipkasi (2,15 3Be3nHOH BeJIMYH-
Hbl), H B aCTPOHOMHYECKyl TpyoOy,
Jfaxe C HeGOJBLIMM yBeJlYeHHeM, ee
MOXKHO HabJi0JaTth B J1000e BpeMs Cy-
ToK. Haburoennst IpoussoAsiTCa B MO-
MEHTHl BepxHell W HHXKHe#l KyJbMHHa-
LMH, KOTOpblE JAI0TCSl B aCTPOHOMHYE-
ckoM KkaJjeHpape. Ilpu uabarogerHmsix
u3MepsieTcst 3eHUTHOe paccrosiHue Io-
JISIPHOH 3Be3Jbl B BepXHe# KyJibMHHA-
UMK 2, ¥ 3eHUTHOE PACCTOSTHHE B HMXK-
Hell KyJbMHHAUMM 2',. YuTs BJUsIHHE
pedpaxkuuy, NOJy4yaroT 3eHUTHble pac- Pue. 1l [Buxenne
CTOSIHMS, MCIpaBJeHHble 3a pedpak- Homoca 3eMin mo ee
1IMI0, 2 HMEHHO: MIOBEPXHOCTH.

Ocb MHpa CMELLACTCATONhKO

4
=2 r OT nNpeuecCHH W HYTalHH.
B B + n 3eMas cMellaeTcs OTHOCH-

’ TeNbHO 9TOM OCH.
z H 2y + Pu»

rae p — pedpakuus.
Torpa mupora mecta HaGJIOAEHUS BbIYHCIsIETCS MO (op-
MyJie

[}
n

@=90°——;~(z8+zﬂ).

ATOT cnoco6 onpefe/eHUs MHPOTHL MeCTa HEYHOGEH TeM,
yTo TpefyeT MHOTO BpPeMeHH, Tak Kak HaO/I0feHHS B BepX-
Hell ¥ HMXHeH KyJbMHHAUUSIX pasjeseHbl II0JYCYTOUHBIM
uHTepBajgom. Kpome Toro, mosyuuB HaGIIOfEHHST B OZHOH
KyJbMHHAIHH, HeJb3fl OLITh YBEPEHHHIM B TOM, UTO YJAaCTCs

23



NoJyyuTh HaGJIIOJeHHe Yepe3 MOJICYTOK, TaK KaK MEeTeopoJo-
THYeCKHEe YCJIOBUS MOTYT H3MEHHTBCS.

Jpyro#i pacnpocTpaHeHHBIH CIOCOG OnpeneseHHs LIHpPO-
THI MeCTa COCTOHUT B H3MepEeHHH 3eHHTHBIX PacCTOSHUII 3Be3[
w1 CoJIHIIA B MOMEHT TOJIbKO BepXHEH WJM HUKHEH KyJb-
MHHALHUH CBeTHJa.

Ecau naMepeHO 3eHHTHOE PacCTOSIHHE 3Be3Jbl, KyJbMHHHU-
pylole#l K IOy OT 3eHHTa, TO MIHPOTa MNoJjydaercss mo ¢op-

MyJse
(P=8+ZB.

Ecsiu n3MepeHO 3eHHUTHOE PACCTOSTHHE 3Be3/bl, KyJbMUHHUPY-
IOllel K IOTy OT 3eHHTa, TO LIMPOTa MOJydYaeTcsi 1o ¢popmyJie

(‘P=8—ZB’

B ciayuae HabuaiomeHu#l B HHXKHeHl KyJbMHUHALHM TpHUMe-
HsleTcsa ¢opmyJia
¢ = 180" — (d + z4).

B stux Qopmynax Ha6IOZeHHOEe 3eHUTHOE pACCTOsIHHE
NpefABapUTeJbHO HCIPABJSeTCS HA BeJHUHHY pedpakiuy;
CKJIOHeHHe cBeTHsa & GepeTcsl U3 aCTPOHOMHYECKOTO KaJieH-
naps.

TpynHo mpousBecTH HaGJIIONEHHS B MOMEHT, KOrja CBe-
THJIO HaxXOAMTCS TOYHO B MepupauaHe. [losToMy onucaHHBIH
crocof SIBJISIETCS] HETOUHBIM.

Jast Goslee TOYUHOTrO omNpesesleHHs] MUPOTHl MecTa HabJo-
Hdenust (¢ ) IPHMEHSIOT OOLIen3BecTHYI0 Gopmyay chepu-
4eCKOH aCTPOHOMUH

cosz=sin¢ sind 4 cos¢ cosd cos (I —a),

rie T — noxkasaHHe yacoB B MOMeHT HaGJ ronenusa. KoopauHa-
TH CBeTHJIA & H & GepyTcs U3 aCTPOHOMHYECKOro KaJjeHaaps,
z — IoJlyyaeTcss U3 HaGJI0JeHuH.

§ 8. Usmensemocth mMpoT

JBrkenue moJioca 3eMJM H3yyaeTcss MO HaOJIOLEHUSIM
M3MEeHSeMOCTH IIHPOT MeCT Ha 3eMHOfl MMOBEPXHOCTH.

[lupora MecTa Ha MOBEPXHOCTH 3eMJIH HE OCTAeTCsl MO-
CTOSTHHOH, OHA H3MeHsleTcs. DTO H3MEeHeHHe MOMKHO XOPOIIO
BHIETb Ha cjaefylomeM npumepe. B taba. 1 noxasaHo usme-
HeHde mupoTHl [lynxkoBcko# ofcepBaToOpud 3a TPH roia.
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IpUueM Kaxjaoe 3Haue-
HHe [IHPOTHl BBLIBENEHO
W3 psna HabJ0OIeHNHH,
NOJYyYeHHBIX B TeueHHe
NPUMEPHO MECSYHOTO HH-
TepBasa, Tak Kak OJHO
3HaYeHHe MIHPOTHI, MOJY-
yeHHOe H3 HaOJI0aeHU
OIHOH HOUM, MOXKET ObITh
He ouYeHb TOYHBLIM H
COIepkKaTh  HEKOTOphle
OLINOKH.

B neBom crosibre Ta-
6JIMIBl IPUBENEHB! Cpef-
HHE MOMEHTHl MeCSYHBIX
cepuft HabJOLeHUH, BBI-
pa)KeHHble B COTHIX [0-
Jsx ropa. Bo BTopom
cTonbue—cpenHue apud-
MeTHYeCKHe H3 BCeX OT-
JeJbHBIX 3HAUEHHH K-
POTHl 10 KaXKJoH cepuu
HabJ/oaeHul, BbIpaxKeH-
Hble B COTBIX HOJSIX Ce-
KyHAB! 1yTd. B TpeTbeM—
yyucJI0 HaGJIOLCHUH B ce-
pUH, U3 KOTOPBHIX MOJY-
YeHbl STH MNpPHBEJEHHbIR
cpenHue  apudmeTHUe-
ckue. 31ech HYXHO 3a-
MeTHTb, UYTO  CpeJHee
apu(MeTHUECKOe H3 OT-
JIeJIbHBIX 3HauYeHHH Iuu-
poTel 6JIM3KO K CpenHeH
IIMPOTe, HO He SABJSAETCA
TAKOBOH, KaK 06 3TOM Gy-
JleT CKa3aHO HHUXKE.

Puc. 12 narasano no-
Ka3blBaeT U3MeHeHHe IIIH-
potnl IlynkoBa B Teye-
HHe Tpex JieT.

1
195100

1
195000

1
94950

]
194300

12. KpuBasi usaMeHeHuss WHpoTH IIyJakoBcko# oGcepBaTopuu 3a Tpu roma (21. X. 1948—12. XI. 1951).
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Ta6bnuua 1

Yucao Habio-

MoMeHTH Bpe-

UlupoThl, cHA-

MoMeHTH LIupoTta NeHun, u3 Tble ¢ KPHBOI
BpeMeHH Myakosa KOTOpHIX moay-| MeHH 4epes 0,11 yepe3 0,1 goaro
| wewa mmuporta | ~OMI0 TOXA roxa
i I
“ “
1948.80 59°46'15.37 111 1048.8 59°46°15.37
94 .33 164 .9 .37
1919.06 -46 110 1949.0 41
13 .53 202 .1 .50
.21 .58 308 .2 .57
.29 .64 249 .3 .65
.36 .69 265 .4 .67
.46 .65 212 .9 .65
.04 .66 180 .6 .60
.62 .58 87 7 .49
71 -49 279 .8 44
.80 .44 126 .9 .24
.92 .22 49 1950.0 .22
1950.05 .24 169 .1 .31
13 .35 102 2 -42
.20 .42 198 .3 .51
.29 .50 158 4 .64
.37 .61 144 .5 .12
.46 69 138 .6 .80
.53 .75 118 T .75
.62 .80 204 .8 .63
71 .74 154 .9 .46
.79 .65 187 1951.0 .25
.93 .41 91 .1 .16
1951.06 17 118 2 17
11 .16 115 .3 .26
.18 .17 136 4 .45
.30 .26 170 .5 .60
.38 .42 147 .6 .80
.46 .52 1567 7 91
.55 .70 154 .8 .84
.62 .83 234 .9 .74
.70 91 143 1952.0
.80 .84 178 .1
.86 .78 107 .2

H3MeHeHHe LIMPOTHI MeCTa eCTb H3MEHEHHe yIja Mexay
OTBECHOH JIMHHeH ¥ IIOCKOCTBIO 3KBaTopa. A Tak Kak och
BpalleHuss 3eMJH Bcerjia INepNeHIUKYJIspHA K ILIOCKOCTH
5KBaTOpa, TO, CJAeNOBATeNbHO, H3MEHSeTC H yroj MexXny
OTBeCHOM JIMHHeH u OCblo MHMpa. DTH U3MEHEHHs M HalOT BO3-
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MOXHOCTb OOHApYXKHUTb H H3yyaTb [BHXKEHHe [0JI0Ca 10
MIOBEPXHOCTH 3eMJIH.

B konue mpomioro Beka pycckufi actpoHoM C. K. Ko-
CTHHCKHUH BblBes1 (DOPMYJIy, KOTOpast Mo U3MEHEeHHsIM HIHPOTHI
MecTa JaeT BO3MOXKHOCTh HCCJEJOBaTh [ABHXKEHHE [0/1I10Ca
110 MoBepXHOCTH 3eMJH. dta GopMy/ia UMEEeT BHJ:

© — @, = XCOSA + y sin A,

rie 9., — CPeJlHsAs LIMpPOTa,

¢ — IHMpOTa B JaHHBIE MOMEHT, TaK HasblBaeMasi
MTHOBeHHasi LIHPOTa;
A — zananHas JoJroTa MecTa HaGMIofeHHs;

X, Y — KOOPIAMHAThl MTHOBEHHOrO MOJI0CA OTHOCHTEJbHO
€ro CpeJHero IIOJIOKEHHs, HJIH, KakK TOBOPST,

CpeHero noJioca.
dta ¢opmyaa sB-
JIsleTCsl OCHOBHOH AJ1s1
HOYYeHHS KOODAHHAT
nmonoca. BriBox ee
npoct. Ilycts (puc.
13) O — cpensee mno-
JIOXKeHUe noJioca,
P—nouoxeHnue mnoJio-
ca B JaHHBI MOMEHT,
T. €. TIOJIOXKEHHEe MTHO-
BEHHOro moJioca, A—
MecCTO, HMelollee 3a-
NagHyio  JOJIOTy A&,
IIEPOTA KOTOPOTO Ofl-
penenserca. Eciu Ha-
NpaBUTh OCb X 110
TPHHBUYUCKOMY MepH-
JHaHy, a ocb y—K 3a- Puc. 13. CxeMa pacrojioxeHHsI HCTHHHOrO

Tpurbuy

ALY OT HETO, TO. e P et nomoc, 4
- " y £ = noJc, -
[NpUMEHAS K ccbepw{e- MECTO Ha 3emJe ¢ 3anauHoit K0AroTol A.

CKOMY  TpPeYrOJIbHUKY

AOP xopomo u3BecTHyl0 (opMyJy COHEpHUIECKOH TPHUTOHO-
MeTpHH

cosa = cosbh cosc -+ sinb sinc cos A,
nosmyuum ¢opmyay C. K. Kocrurckoro.
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CpennuM nosocom 3eMJ B LaHHBIE MOMEHT HasblBaeTcs
TaKoe MOJIONKEHHE TO0JI0Ca, KOTOPOMY COOTBETCTBYIOT CpPef-
HHe WIHPOTHl B 3TOT MOMEHT BO BCeX TOYKaX 3eMHOH IOBepX-
HOCTH.

B dopmysne C. K. KocTuHckoro nBe HeH3BEeCTHBIE BeJH-
YHHBL X ¥ Y. UTOGBI OMpeennTs WX, HY>KHO UMETb Ba ypaB-
HEHHMsI, a I/ 3TOrO0 HY}KHO BeCTH HaG/IIOJeHHS 332 H3MeHse-
MOCTbIO LIMPOT M0 KpalHeli Mepe B AByx nyHkrax. HauGo-
Jiee BBIFOJHOe PpelleHHe 3ajayd [oJyyaeTCs NPH DPasHOCTH
JOITOT 3THX NYHKTOB B 90°.

§ 9. Kak ycraHOBHIM H3MEHAEMOCTb LIHPOT

[Toatoc mepeMelraeTcss Mo MOBEPXHOCTH 3eMJH, HO, Kak
yXKe€ TOBOPHJIOCH, 3TO TepeMellleHHe HeBeJIUKO, W KpHBas
JIBHXKEHHS TIOJNIOCA HE BBIXONMT M3 KBampaTa CO CTOPOHaMH
26 M. ITosTomMy 3TO aBUXKeHHE W OBIJIO OGHAPYXKEHO TOJBKO
B koHue XIX Beka, xorma acTpOHOMHUECKHe HaOJIONEHHS
JOCTUIJIM YpEe3BblUaWHO BBICOKOH TOUHOCTH.

OJHaKo O [epeMelleHdd II0JI0COB BpalleHdss 3eMJIH
noraaeiBasuch W paubiie. Eme HeloToH, paccMaTtpuBas Bpa-
nlaTeJqbHOe ABHXKEHWEe 3eMJIH, MPUIIE] K 3aKJAIYeHHI0, uTo
[OJIIOC BpallleHusT 3eMJIH [JOJMKEH [epeMelaThcs [0 ee
nosepxHocTH. OH Ja)ke yCTaHOBWJI, UTO B CJyuae BpalleHHUS
3eMJIM MO WHEPUMH 3TO ABHXKEHHE JOJIKHO GBITh KPYTOBBIM.
CBoe paccyxiaeHue no 3Tomy Bompocy HbiOTOH 3akanyu-
BaeT Tak: «Ho ecsqu rme-HuGyab MeXAy IOJIOCOM M 3KBa-
TOPOM AO0GaBHThL HEKOTOPOE HOBOE KOJHYECTBO BeIECTBa,
COGpPaHHOrO KakK Gbl B BHAE IOpPbI, TO OHO HApYLIHT NPaBHJIb-
HOCTb MOBHIKEHHSI I[apa W GymeT [POM3BOAMTBE [0 €ro
TIOBEPXHOCTH MepeMelleHHe MOJI0COB, KOTOphble GYAyT OIH-
CBIBATH 110 MOBEPXHOCTH IIapa KPYrd OKOJO MEePBOHAYAb-
Horo cBoero mecrta». B konme XVIII Beka JI. ditnep, cuu-
Tass 3eMsI0 aGCOJIOTHO TBEPABIM TEJIOM, H30JHPOBAHHBIM
B TNPOCTPAHCTBE, TEOPETHYECKH H0Kasal, YTO OCh BpalleHus
3emaM JOJIXKHA COBepllaTh [BHXKEHHe B TelJle 3eMJIH.
[To wuccaenosanusim JI. Diiepa ocb BpalleHHsT B Teye-
Hue 10 MecdueB [OOJKHA OMHCBIBATHL KOHYC C OUYeHb Ma-
JbIM yrjoM mpu BepminHe. Ho Teopus He Morjia OKOH-
qaTeJbHO peINTh 3TOT Bompoc. Teopus, Ha)Ke TNpH Ipa-
BUJILHBIX HCXOAHBIX TMOJIOXKEHHSIX B JAaHHOM CJiyyae MorJia
IaTb TOJbKO MepHod H3MeHeHHs LIMPOTHl, a He aMILIHTY-
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Ay, T. e. pasMax /JBHKeHHs Moaioca. BesuuynHa amiiu-
TyIbl MOJy4YaeTCsi TOJbKO H3 aCTPOHOMHYECKHX HabJio-
IeHHuH.

IlepBass mnombITKA B 3TOM HampaBJeHHH Oblaa CcaesnaHa
nyakoBckuM actpoHoMoM X. Ilerepcom B 1842—1843 rr.
Hccaenya csou HabumiogeHuss [lonsipHo# 3Be3fbl, MOJyYeH-
Hble Ha O6O0JbLIOM BEePTHKaJbHOM Kpyre, Ilerepc Haulen
HeGoblIHe H3MEHEeHHsI B IIMPOTE, KOTOPble ObLIM COTJACHHI
C TepuoJOoM, NpeICcKasaHHBIM TeopeTHuecku JI. DHjepom.
D710 Oblia [epBasi CTPOro HayyHas IOIBITKA MPOBEPUTH
BhIBOA OJisiepa. Tpuauarb JeT COycTd 3TH HCCJAEAOBaHHUA
6blIM MOBTOPEHBI IYJKOBCKMM ke acTpoHomoM M. Hiope-
HOM, KOTODhIH MAJ7 3TOH LEeJHd HCIOJAb30BaJ HabJMI0deHHs
B. 5. Ctpyse, X. Ilerepca, I'. I'tosnbeHa u cBou cOGCTBEH-
Hele. M3 Bcex atux HaO6JiOAeHUI OH IOJYYHJ pe3yJbTaThl,
COBeplLIeHHO cXoAHble ¢ pe3ysabTatamu X. Ilerepca. Bouee
toro, M. Hiopen yecraHoBua, uyTo HaGJaiogaeMass MIKPOTa
[lynkoBa, KpoMe mepuONMYECKHX KoseGaHull, umeer Mej-
JIEHHOE, KaK rOBOPSIT TelepPb, BEKOBOE H3MEHEHHE.

M3 ykasaHHBIX DYJKOBCKMX HaGmMIOfAeHHl OGbLIM II0JY-
YeHbl AJS1 PAsJIMYHBIX 3M0X CJeLyIOLIMe CpedHHe 3HaueHHs
LIMPOTHI:

X. Tletepc 1843 r.  Pcp = 59°46'18”.727
. Tionbpen 1866 r.  ¢cp = 59°46°18”.654

M. Hiwopen 1872— Pcp = 59°46°13".501
1875 rr.

[IporpeccuBHOe yMeHbIlI€HHEe MIHPOTHI 3JeCh KaxKeTcs
HECOMHEHHBIM; MOJA0OHbIe Pe3yJbTaThl GbLIM NOJY4eHbl H Ha
Apyrux obcepsatopuax. OaHako 3emis He sBaseTcs abco-
JIIOTHO TBEPAbIM TEeJOM, KaK 3TO JONYCKaJ B CBOHX Teope-
THYECKHX HCC/Ie[loBaHUsAX Jisep, a siBaseTcs Tejom Aedop-
mupyembiM. [as pedopmupyemoit 3eMin nepHOX ABHIKEHUS
monoca BooGile Gbul HeusBecTeH. ITostoMmy, HecMoTps Ha
BBICOKYIO TOYHOCTb HAOJIIOAeHUH, NYJNKOBCKHE pabOThl He
pelinIM OKOHYaTeNIbHO BONPOCa 06 M3MEHEHHSIX LIHPOTHI,
TaK Kak HalojleHus o6pabaThiBajJuCh C NPEAB3ATON JIOXK-
HOH uieefi o 10-MecsiuHOM 3MHJIEPOBCKOM [IEPHOLE; HO MYJI-
KOBCKHE PaboTBl OBIH MepPBHIMH, I[OJOMKHBLIMMHM HA4aJjuo
HCCJIEIOBAHHUIO 3TOr0 BOIpOCaA.
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§ 10. Ot yero 3aBHCAT M3MEHEHHs WHPOTHI

ToiukoM K [JaJbHeHIIeMy HCCJIENOBAHUIO JABHIKEHHS
mogioca mocayxuaa omy6aunkoBanHas B 1891 r. pa6ota
Hemenkoro acrpoHoma @. KiocTtHepa, MOCBsillleHHAsi BBIBOLY
nocTosiHHOf abeppaiHy.

AGeppauuss cBera ToOsIBAsIeTCsl, Koraa HaGJioJaTtenb
nepeMelaeTcs MO OTHOMIEHHI0O K HaGJ/IOfaeMbIM CBETHJAM.
B nmanHOM ciyuae mMeeTcs B BHILY NepeMelleHHe Habuiona-
tens BMecte ¢ 3emJjeii Bokpyr CoJHia., Bciencrsue srtoro
[IPH ONpeNe/IeHHH HalpaBJIeHHs] Ha CBETHJIO MPUXOAUTCH YUU-
TBIBATb H CKOpPOCTb JBHXKeHHS 3emuu Bokpyr CoJsHua H
CKOPOCTh CBeTa (MOoCJeHsIs XOTs H Bennka—299 790 km/cek.,
HO SIBJISIETCS] BEeJHUMHON KOHEUHOMN, W JIyuy cBeTa IJIsl TPO-
XOXK/IEHHST HEKOTOPOro OTpe3ka MNyTH TpeGyeTcss COOTBET-
CTBYIOLIHH MPOMEXYTOK BPEMEHH).

y) g Ilpy acrpoHOMHYeCKHX Ha-
6mrofeHusx Jayy cserta (puc. 14)
B TeYyeHHe HEKOTOPOro MaJjioro
IIpOMeXyTKa BpeMeHH { MpOXo-
nur paccrossiue 0,7, oT 06bek-
THBA 1O KpecTa HUTeH, KOTOpHIH
HMeeTcsl IepeJ; OKyJSpOM Kax-
JOTO HMHCTPYMEHTa, MpegHasHa-
YEHHOTO [JJI5i H3MEPEHHUsT KOOPIH-
HaT CBeTWJ. 3a 3TO BpEeMSI HH-
CTPYMEHT, BCJEICTBHE NBUMKEHHUS
3eman Bokpyr CoJiHIa 10 ee op-
6ute B HanpasJeHnuu T4, mepe-
Puc. 14. AGeppaumss csera. MECTHTCSl TOCTYNATeNbHBIM JBH-
Toka cseTr uier nyTb oT o6bektusa 2KEHHEM B IOJIOXKEHHH 02T2.
Tpoxonut otpesor 0y T 3emas [TosTomy u3o6pakeHne CBETH-
npoiiner nyth T T, 3uauut nyrs  Jia B (DOKAJIbHOH MJIOCKOCTH 0Gb-
cBeta B TpyGe Tedeckona u3o6pa-

aurca oTpeskom Og Ty, €KTHUBA U OKyJIHpa HE 6yI[eT Jie-
XaTb Ha KpecTe HuUTeH, a Gyzer
CMEIIEHO B CTOPOHY, NPOTUBOIOJOXKHYIO HalpaBJeHHIO [BH-
xeHus 3emyu. YToGHl H306pakeHHe CBeTHJIAa IICHAJO HA
KPeCT HHTeH, Hy>KHO MOBEPHYTb BCIO TPYOY B CTOPOHY JIBHIKE-
nug 3emau Ha yroa OT,0, Bennuuna storo yria, uiu Be-
JauuvHa abeppauuy §, MOJMyYaercsi U3 pelleHHs TPEYroJbHH-
ka T10,T, 1 uMeeT BhIpaKeHHe
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[ ] B” =206 264", 8 .z. sin ¢ (B CeKYHZaX NYTH),

8 Kortopom: 206 264”,8 — uuci0 ceKyHA B pajauae,
U — CKOPOCThb ABHXKEHUS 3eMJd 10 opOHuTe,
€ — CKOPOCTb CBETa,
© — yroa Mexay HanpaJjeHueMm TpyGbl OoT) U Hampas-
JIeHHeM CKOpPOCTH JBHXKeHHsi 3eman Bokpyr CouH-
na, 1. e. yroa O,TA.
ATo sABJIeHHe Ha3blBaeTcs FOAHYHON abeppalyeil (Tak Kak
OHO TMPOMUCXOAUT OT TOAMYHOTO JIBHKEHHSI 3eMJH BOKPYT

v . "
CouHua), a BesivuuHa 206 264”7, 8 ~ — TIOCTOSIHHOH  TOJIHYHO

abeppalui.

W3 naGaiopgeHuii, moJyyeHHBIX Ha GOJIBLIOM I1aCCaKHOM
uHCcTpyMeHTe DBepJuuHckoil oGcepBatopud, KrocTHep Hames
3HayeHHe NOCTOSIHHOH aGeppauuu k = 207,313. IlyakoBckui
actpoHoM HropeH us Ha6uiomenufl, ciejaHHBIX B 06CepBaTo-
pHH, MOJIYYHJ 3HAUEHHE 3TOH Ke BesuuuHbl k=20",492. OGe
3T paboThl He BHISHIBAJIM HHKAKYX CcoMHeHHH. UToGHI
OODBSICHUTD IOJYUEHHOE  PacXoXIeHHe JByX  3HaueHUH
NIOCTOSIHHOA abeppanyu, NPHILIOCh HONYCTHTb, YTO LIHPOTHI
MECT Ha 3eMHOH IOBEPXHOCTH IEPHUOIHYECKH H3MEHSIOTCS.
VsmMeHeHuss IIHPOT, B CBOIO Ouepefib, MOXHO OOBSICHHTb
IBIDKEHHEM TMOJIIOCOB 3eMJIH IO ee NMOBEPXHOCTH (HO MOX-
HO, BoOOILIe roBopsi, OGBSCHHIb W HHaue). Bce xe mnocie
cepbe3HbIX OOCYXIEHHH 3TOro BOMpPOCa YUeHble IIPHILIIH
K 3aKJIIOYEHHUIO, YTO MOJyYeHHOe pasHOIJIacHe MOXKHO OGbsc-
HUTb TOJIBKO B TOM CJydyae, eCJH HOMYCTUTb BO3MOXKHOCTb
M3MeHeHUH TIOJIOKEHHsST OCH BpalleHHsd B Teje 3eMJH B
TeyeHHe nepuoja HabumoneHu#i. OIHAKO Takoe MPEeAnoJo-
JKE€HUe HYKHO OBLIO IIOATBEPAHTb HAGJIONEHHSIMH.

Has atoro 6blI OpraHW30BaHBl HAGJIONEHHS Hal H3Me-
HEHMSIMHM LIMPOTHI B JABYX NYHKTaX 3e€MHOrO Lliapa Ha MepH-
JMaHax, OTJIMYAIOMIMXCs mo jmoJrore Ha 180°.

HeficTBUTEIbHO, eCaH B3ATh ABa myHKTa M; u M, pac-
MOJIOXKEHHBIE 110 Pa3Hble CTOPOHBI OT II0JIIOCA, TO H3MEHeHHe
NOJIOXKEHUsT OCH B Tesle 3eMJH BBI30BET Pas3jHMYHOE H3MeHe-
HHE ILIMPOTHl B 3THX TyHKTaX. Eciu B nynxkTe M; mwmpora
yMeHbIlIaeTcsl, T. €. Yol @; CTAHOBHTCS MEHBIE, TO B MYHK-
Te M, mupora yBeJHYHBAETCH, T. €. YrOJ @§, CTAHOBHTCSH
6oJiblile.

YuuteiBast 3TO, GBLIO pemeHo HabJ0AaTh H3MEeHEeHHe
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wupoThl Ha Bepuutckoil obcepBaTopuu !, ¢ OMHOH CTOPOHBI,
u B [oHosyay, Ha TaBafickux octpoBax B Tuxom okease, C
npyroit. Pasnocts jpgoaror DBepnuna u Tononyay pasHa
noutu 180°.

Kaxk ToOJbKO 6BLIO MOJYYEHO JOCTATOUHOE KOJHYECTBO
HaGJIOLAEHUH M BBIUMCJEHBl IIHPOTHI, TO JAEHCTBUTEJbHO
0Kas3aJjoch, UTO KOrjga LIHpoTa B [OHOJyJy yMeHbIIaJaach
Ha HEeKOTOpYyIo BeJuuuHy, To B Bepaune oHa yBenuuuBasach
Ha TaKylo e MPUMEPHO BeJHYHHY, H HaoOOpOT.

Takum 06pa3oM, GblJIO TOYHO YCTaHOBJIEGHO, UTO H3Me-
HeHHe LIMPOT MECT Ha 3eMHOH IIOBePXHOCTH OOYCJIOBJIH-
BaeTcs M3MEHEHMEM [IOJOXEHHS OCH BpalleHHs 3eMJIH
B TeJe caMoil 3emyd. DTOT (aKT HYXKHO OBLIO MOJBEPTHYTb
THIATEJbHOMY HCCJIEIOBAHHIO.

§ 11. Heasr u3yyeHUs IBUIKEHMS IOJIOCOB

HsyueHne OBMKEHUS MOJIOCOB 3eMJIH HMeeT OOoJblIoe
TEOPETHUECKOEe W IIpaKTHYeckoe 3HaueHHe. OCHOBHBIMH
3ajJayaMd IIHPOTHBIX HAGJIONEHHH MOXKHO CUHTaThb H3yye-
HHe TIePHOJHUYECKMX M MeJJIEHHbIX (BEKOBBLIX) H3MEHEHHH
IIMPOTHI, BBHIBOJA MOCTOSTHHOH HYTallMH M H3YuYeHHe JBUKEHHS
ocd BpalueHus B mpocTtpaHcTBe. Kpome 3TOro, HabGJioaeHHUs
H3MEHeHHUs] IIUPOT JOJIKHBl JaBaThb MaTepuaJ MIJjs PasHOro
poma acTPOHOMHYECKHX M Treo(GH3UYeCKHX HCCJIeJ0BaHUH.
[Ipu xosne6anuu 3eMJIH OTHOCHUTENBHO OCH BpallleHHs Me-
HSeT HampaBJeHHe B MPOCTPAHCTBE OTBECHAs JHHHUS, a,
C/eloBaTeNIbHO, 3€HHT M HeOecHhIH MepuauaH. [Toatomy
JBH)KEHHe 3eMHBIX IIOJIOCOB BbI3bIBAeT H3MeHeHHe reorpa-
(pyUuecKux KOOpPAHHAT Ha 3e€MHOH MOBEPXIIOCTH M BJIHSET HA
pesyJbTaThl ONpeae/eHuss TOUHOro BpeMeHH. C TOUHEIM Bpe-
MeHeM CBSI3aHBbl ONpeAeJeHUs MPSAMBIX BOCXOMKIEHUH CBETHII,
JOJITOT MeCT Ha 3eMHOM NMOBEPXHOCTH M JIPYyrHe acTPOMETpH-
YecKHe 3ajaud. 3HauyMT, TOYHble aCTPOMETpPHUYECKHe Hab6.JIio-
IeHUs HYXHO MCIPARJSATh, YUHTHIBASI JBHXKEHHEe I[10JI0Ca.

Co BCECTOPOHHMM H3yueHHEeM ABMKEHHS MOJIOCOB 3eMJIH
CBfI3aHa He TOJNBKO aCTPOMETPHS, HO M JAPYrHe HayKH, Kak,
HanpuMmep, reojesust, reotbusuka, kaprorpacdus u 1. m. [lo-
ClelHsIsl, KaK H3BEeCTHO, 3aHUMAETCs] COCTaBJIEHHEM Treorpa-
¢uueckux KapT. Ho cocTaBuTh KapTy 3eMHOH MOBEPXHOCTH
UM 4acTH ee C yKasaHHeM B3aWMHOIO pAaclloJOXEeHUs OT-

! Kpome Toro, Ha6moleHus: Beauce B [Ipare u Ctpac6ypre.
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JeNbHBIX HaceJeHHBIX MeCT, OOpor, peK, rop M T. A. BO3-
MOXHO TOJBKO TIDH YCJOBHH, KOTJla H3BECTHH CpegHue
MIHPOTHl ¥ JOJTOThl HEKOTOPOTO UYHCJa IYHKTOB, HAHOCHUMBIX
Ha kapry. M3 HaGmiomeHuii e TOJYYaIOTCS MTHOBEHHBIE
KOOPAHHATHI, T. €. KOOPAHHATEI OJiI MOMEHTOB HaOGJIIOAEeHHII.
Jasi mepexofa OT MTHOBEHHBIX KOOPAMHAT K CpPeIHHM
HY>KHO 3HATh, KaK CMeLlaeTcss [OJI0C MO NOBEPXHOCTH
3eMJH.

Kpome 3Toro, usyueHue ABHIKEHHS MOJIOCOB 3eMJH AaeT
HaM OueHb BaKHble HaHHble A/ CYXKIEHHSI O BHYTPEHHEM
cTpoeHuH 3eMJid, uTO MpeAcTaB/sieT GOJbIIOH HHTepec AJs
reoU3UKH H KOCMOTOHHH.

§ 12. MexayHapoaHasi ciayxk6a IIHPOTHI

B 1898 r. Gbl1o OpraHH30BaHO MeEXKAYHapOJHOE COTPYA-
HHYECTBO IO HCCJIEJNOBAHMIO JABHXKEHHUS IIOJIIOCA, MOJYYHB-
mee HasBaHue «MexayHaponHo# CayxKGB MIMPOTHI», Ta
opraHusauusi cocrossa u3 LleHTpanbHoro G6IOpo H ILIECTH
HeGoJIbIINX 06CepBATOPHUE, KOTOPbIE MOJNYUYHJH CIELHaNbHOE
Ha3BaHHe — MIMPOTHBIE CTAHUMK., DTH CTAaHUUH OBLIK IMO-
CTPOEHBl B CEBEpHOM ToJyllapud Ha mapaJienun 39°8’
BOKPYT BCEro 3eMHOTO llapa B MecTaX, HauboJiee MOAXOAS-
IIMX C TOYKH 3DEHHS METEOPOJIOTHUECKHX H CceficCMHUeCKHX
ycaoBuil. TakuMH MecraMu oOKasajduch cienyiouide: Muuy-
3aBa B $Inmonuu, Yapmxky# B Poccuu, Kapaodopre B Hra-
auy, Tefitepc6ypr B BocTouHoi uyactu CeBepHoll AMepuKH,
Uunuunuaty B cpenneii yactd CeBepHoii Awmepuku, IOkas
B 3anagHoii uyacti CeBepHol AMepHKH.

Ha Bcex craHumsix B 3THX MeCTaX ObLIM MOCTPOEHbI
CXOIHOH KOHCTPYKILMH HabJogaTe/bHble NaBUIbOHH! (puc. 15,
16, 17, 18, 19, 20). CraHumu Obid O06GOPYNOBAHBEI OJHO-
THNHBIMH HaGJIOAATENbHEIMH HHCTPYMEHTAMH — 3€HHT-TeJIe-
CKOTIaMH.

3eHHUT-TeJIeCKOIl — acTPOHOMHYECKHHl UHCTPYMEHT, Tpy6a
KOTOPOTO CMOHTHPOBaHa Ha a3sWMYTaJIbHOI YCTAaHOBKE, T. €.
OHa MOXKET BpamaTbCsd OKOJIO BEPTUKAJbHOH M TOPH30HTAMb-
HO# oceit (puc. 21). JIns yueTa HETOUHOCTH HHBEJHPOBKH
MHCTPYMEHTa Ha TNPOJONKEHHH TOPH3OHTaJbHOH ocH (Ha
puc. — cmpaBa OT TPyObl) MOMeliaeTcss YPOBeHb, OCh KOTO-
poro mneprneHAMKYJsipHAa K TOPU30OHTaNbHOH ocu. [Ipu mo-
MOILIHM 3a:KMMa yPOBEHb MOXKeT OBITb KecTKO CKpeIlJeH ¢
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Puc. 15. IlaBuabon mHpoTHOA cTaHuMu B Munysase (SInonus).
Kphilia napunboHa pasaBuraercsl BJAEBO H BIPABo.

Puc. 16. [TaBunbon wupoTHoi cranuuu B Yappxye (Poccus).
Kpollla nmaBu/bOHa OTKPLIBaJgach NOJ0OHO JIIOKY.

TpyGo#, TOrna UM MOXKHO KOHTPOJIMPOBATDL IOJIOXKEHHE TPYOb
IO OTHOLIEHHI0O K OTBeCHOH JuHHH. Ha oxyJasipHOM KOHIe
TpyObl NOMeIlllaeTcss OKYJAPHBIE MuKpoMerp (puc. 22). Ox
COCTOMT U3 KOPOOKH, BHYTPM KOTOPOH HAXOLUTCS paMKa
C HAaTAHYTBIMH HHUTSIMH, [lepeMelllaeMass MHKPOMETPHUECKHM
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Puc. 17. I1asunbon wupotHoi cranuun B Kapaodopre (Mraaus).
Kpbllia naBusiboHa pasasuKHas.

Puc. 18. ITaBunrvon wnpoTHo#t ctanunu B [efitepcypre (CLUA).
Kpbilla maBujibOHA pa3ABHKHAf,



Puc. 19. ITasunbon wuporHo#t cranuuu B Uunuuasatn (CLUA).
Kphilla naBujbOHa pa3/iBHXKHaf.

Puc. 20. IlaBuivon 1wwupoTHo#i cranuun B [Oxas (CLIA).
Kprillla naBHJbOHA pa3iBHMKHAs.

pungToM. CHapy»Xu KOPOOGKH Ha KOHIle BMHTA HAaXOIUTCS
6apaGaH C OeJeHHSIMM, IpPH [OMOLIH KOTOPOrO OTCUHThI-
BaioTcsi 060pOTHl M J0JiH 060OPOTa MHKPOMETPHYECKOrO BHUH-
ta. PamMka A, Ha KOTOpYIO HATAHYTHI HHTH, ABMIKETCS IO
JIBYM CTEDKHSIM, NPHYEM KOHEL OJHOro CBOGOIHO AEPXKUTCS
B OTBepPCTHH B. D10 clenaHo AJs TOro, 4To6wl Mpu Hemapad-
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JeJBHOCTH 3THX CTepXKHell paMKa Bce e Oblia CBOOOIHA.
CrepxeHb C CAYXHT TONBKO AJS1 AepXKaHHsl MPYXHHBL.
[Npyxuna KK Bce Bpemsi OaBHT Ha BBICTYN A, MpUXHMas
rafiky m K HapesaM BHHTa M caMblii BHHT K ero ymnopy N.

Puc. 21. Ilynkosckuit seuut-reseckon. Kpeira
NaBU/IbOHA OTKPHITA.

OTHM caMBIM YHHUTOXKAETCS TaK Ha3blBaeMbI MepTBHIH X0f
BUHTA. TpyOy WMHCTPyMeHTa MOXHO GLICTPO [1OBOPauHBaTh
BOKPYr BepTHKaJbHOH ocH Ha yroa 180°. 3enuT-Teseckomn
npeaHa3HaueH [Js1 H3MepeHWH MaJblX 3eHUTHBIX PaCCTOSTHHIM
WJIH MaJjofi pa3HOCTH 3eHHTHBIX PpacCTOSIHUH JABYX 3Be3.
STOT HHCTPYMEHT ObT CKOHCTPYHMPOBAH [Js MPOH3BOACTBA
CreuHasnbHbIX HaOMIOAEHHI [JIsl MOJYUeHHs] LIMPOTH MecTa
no cnoco0y, MpelJOKeHHOMY aMepHKaHCKUM Te0Je3UCTOM
TanbkorTOM.
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CymHocTs cnoco6a TasbKoTTa 3aKJAIOYaeTcss B CJEAYIo-
LIeM: CKJIOHeHHe 3Be3[bl, KYJbMHHUDYIOLIEll B 3eHHTE, DABHO
mwupoTe Mecta HaburogeHus. [Tonycymma cK/IOHeHHH aBYX
3Be3Jl, KY/JbMHUHUPYIOUIMX Ha OJHHAKOBOM 3EHUTHOM pac-
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Puc. 22. BpaumensemM GapaGaHa wHuTb a HABOLHTCH HA
ONHY 3Be3fy H NMpPH NMOBOPOTe 3eHHUT-Teseckona Ha 180° —
Ha apyryto. PasHocTb orcuetoB 6apabaHna, nepeBefeHHas
B YIVIOBbi€ €iMHHIb, J1aeT Pa3HOCTb 3€HHTHBIX PacCTOSHHH

3Be3.

CTOSIHHH K IOTY H K CeBepy OT 3eHHTa, TaKkKe paBHa LIKPOTEe
mecta. HeBo3M0OxkHO momo6paTh [Be TaKkHe 3Be3Ibl C COBEp-
IIEHHO OAHHAKOBBIMH 3€HHTHBIMH PacCTOSAHHSMH B MepHIHa-
He. OfHAaKO MOXHO Ha6GpaTh 3HAUHTE/]BHOE KOJHYECTBO Map
3Be3[ C 3eHMTHBIMH DPaCCTOSIHMSIMH B MepHAHaHe, He3HauH-
TeJIbHO OTJAHYalomuMucs Japyr ot apyra (10°—15), u ¢
GJIU3KUMH KYJbMHHALHSAMH.

W3 wabaiogeHuit  Takux JABYX 3Be3q (maphl) MIMpOTa
BBIYHC/IEeTCS MO (hopMmy.Jie

¢ = ]? (as + 3”) + % (Zs + Z”), E]

rae 3, Z, — CKJIOHEHHe H 3eHHTHO® pPacCTOSIHHE 3Be3[Hl,
KyJbMHHHDYIOIIEH K IOTy OT 3eHHTA;
8, 2, — CKJICHEHHE W 3eHMTHOE pacCTOfHHE 3Be3fbl,
KyJbMHHUDYIOIIEH K CeBepy OT 3EeHHTa.
B sToit dopMyJsie pasHOCTb 3eHUTHBIX PAcCTOSIHHH ABYX
3Be3 2; — Z, U3MepsieTcs] MHKPOMETPOM; HHTb MHKPOMeETpa
HaBOJUTCH HA MEPBYIO KYJbMHHHDYIOUIYIO 3BE3Jy, 3aTeMm
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MHCTPYMEHT MOBOPauHBaeTCsl BOKPYI BepTHKAJbHOH oCH HA
180° u HaBOAUTCS Ha BTOPYIO 3Be31y mapnl. PasHocTh oTcye-
TOB MHUKPOMeTpa AaeT pasHOCTb 3eHHTHBIX PACCTOSHHH 3Be3[
maphl; 3Ta PasHOCTb HCHpaBJsieTcss 3a pedpaklHio, BbIUKC-
JeHHyo o oco6uiM Tabauuam. Ilpy HabMOLEHHSIX 3Be3N
napel Tpy6a HHCTPYMEHTAa OKOJIO TOPH30HTAJbLHOH OCH He
Bpallaercs; OJis yyeTa OLIMOOK HUBEJIHPOBKH MPOHM3BOISTCSA
OTCYETHI YPOBHS, 3KECTKO CKPEMJIEHHOTo Ha BpeMs Hab.one-
HUSA Napel ¢ camoil Tpy6oi. CkoHeHus 3Be3q mapbl 8, H 9,
GepyTcs M3 acTPOHOMHMYECKHX KaJeHaapew.

Cpenusisi omuGKa B ONpeNeNeHHH IIHPOTH [0 METOLY
TanapkoTTa OGBIUHO GbIBAaET MEHbIle, yeM MPH IPYTHX METO-
nax; HaGjofeHns e sHauuTenabHO Tpoiue. OTavuHe Merona
TanbKoTTa OT KJIACCHMYECKOTO METOLA OlNpedeseHHs LIMPOTHI
N0 M3MePEHHbIM 3eHHTHBIM PACCTOSIHHAM 3Be3J 3aKJIouaeTrcs
B TOM, YTO B HEM HeT HaJOGHOCTH H3MepsTb GOJBbIIHE YIJIbI
0 OTCueTaM Kpyra.

CucremaTnueckne HaGiiofeHHs1 Ha cTaHuusax MexnyHa-
poaHO# CayxKGBI MIMPOTH HawaJguch B 1899 r. u mpogmosxa-
I0TCS 110 HACTosilllee BPEMd,

3a ator Gosee uem 50-seTHH#I mepuon BpemeHH B paboTe
craHuuit MexayHapoaHoii Cay:KGbl IIMPOTH GbLIO MHOTO
N3MeHeHHH, BLI3BAHHBIX PAa3JIHUHBIMEH  OOGCTOSITEJLCTBAMH.
Tak, Hanpumep, mwupoTHas craHuus B Yapmxkye B 1919 r.
Gvlyia paspyuena semJerpsacenueM, u Coserckoe [IpaBuress-
cTBO BMecTO Hee B 1930 roxy Ha 3TOH e IIMPOTE MOCTPOHIIO
HOBYIO IIHPOTHVIO cTaHuuioo B Kamrka-JlapbuHCKOH o6JaacTu
Va6ekckoii CCP B mnocenke ropoiackoro Ttuma Kura6
(puc. 23). HekoTopble CTaHUHH HA Pa3HOe BPEMS MPEPHIBAJIH
pa6oTy, MOTOM OMNsITh BO30GHOBAAMH. [ U3yueHHs] ABHKe-
HHSl I0XKHOTO MOJIIoca 3eMJIH CTPOHJIMCh HOBBIE CTAHIMH
B I0XKHOM IOJIyLIAPHH, HO AefiCTBOBAJNH OYeHb HexoJro. B Ha-
crosillee BpeMsl BedyT pabory craHuuu Munysasa, Kura6,
Kapnodgopre, T'efitepc6ypr u IOxas; kpome storo, paGoraer
CTaHLHUS B I0XKHOM mnoaywapuu B Aprenture B r. Jla-Ilnara.

N3 naGnionenuit 3Be3sl Ha THX CTAHUHAX ONpEAENSIOTCS
IIUPOTHI MECT W [0 U3MEHEHHSIM STHX LIHPOT BEIBOLUTCS KpH-
Bas ABHXKEHHS MOJIOCa MO MOBEPXHOCTH 3eMJIH.

B 1903 r. Bolimes mepshlit ToM TpymoB MexayHapomHo#
CIyx06bl IIMPOTHl, B KOTOPOM HaHa o6pafoTka HabJoJeHHH
3a [Ba C JIMIIHUM ToOja, BKJouass ueaukom 1901 r. B
TOM TOMe TpHBeleHa KpHBas, u3o0paxkaiollas IBHXKEHHE
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roJoca o noeBepxHoctd 3emiu (puc. 24), a TakXKe NpHBe-
JleHbl KpUBble KoJleGaHHUsI IHPOT 10 BCEM CTAHLUAM.
BmocaeacTBuyM 3TH TPYABl CTajd BBIXOAHTH CHCTEMAaTH-
YecKkH, IpHUeM B KaxKIOM TOMe JaBaJiiCh pe3ynabTaThl pabo-
THI 32 HECKOJIbKO JIET.
B Hacrosimee BpeMs MexayHapoaHas ciayxk6a ILIHPOTHI
He VYIOBJeTBOpsieT TpeGOBaHUAM, NPEIBABASEMBIM K Helt

Puc. 23. INaBuabod wHpoiHo#t cranuuu B Kutabe (CCCP). Pasnsuxuas
Kphllla OTKPHITA. B OTKPEITOE OKHO BHIEH 3EHHT-TEJEeCKOI,

Haykolt o ABMXKeHWH moJioca. Ee mporpamma HaGnoxeHui,
cocrasyenHas B 1889 r., He mosBosisieT IIPOM3BONUTEL BCECTO-
pPOHHee HCCJIeJOBaHUE [BHXKEHHs ToJaloca 3eMJd, a Jaer
BO3MOXKHOCTb M3yuaTh TOJLKO €ro NMePHOIUUECKOE ABHIKEHHE.
3Be3nsl mporpaMMel MeXIyHapomHOH CHyXKOBI LIUPOTHI MO-
no6paHbl Ha HeGe paBHOMEPHO MO BCEM yacaM MPSIMOro BOC-
XOXeHHsT. MUKDOMETPOM MOKHO H3MepsITb Pa3HOCTb 3eHWT-
HBIX PACCTOSIHHI, KaK MBI YXKe CKasaJjii, eCJIH OHa He GoJiblle
10°—15’. C TakuMu ¥ OGLIYHO C MEHBUIHMH Pa3HOCTSMH 3€-
HUTHBIX paccTofiHHMi M noabuparoTcss 3Be3fgHble napel. Ho
eJIO B TOM, YTO PasHOCTb 3€HUTHBIX PACCTOSTHHH 3BE3MHBIX
nap M3MeHsieTcss C TeueHHeM BpPeMeHH oT npeneccun. Kax Mbl
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yXKe TOBOPHJH, MOJIOC MHpa [pPelecCHOHHBIM JBHXKEeHHEM
nepeMeriaercss CpeiH 3Be3 MO MaJiOMy Kpyry, Aejnas OLHH
noJHel o6opot B 26 000 ser. BenenctBue 3TOro MeHsiercs
paccTosHUe 3Be3J OT MOJIoca, T. €. U3MEHSIIOTCS HX KOOpAH-
HaThl, a TaKKe 3eHUTHble PACCTOSTHHUS U PA3HOCTH 3E€HUTHBIX
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Puc. 24. [IpuxxeHne cesepHoro moJjioca 3emiau c 1899. 9
nmo 1902. 0. ITonoxerus momioca oTMeueHbl uepes Oecs-
TYIO JIOJTIO TOAa.

paccTosiHUN. 3HAYHUT, KaK TOJNBKO Pa3HOCTb 3EHUTHBIX pac-
CTOSIHUII 3Be3[ NMaphl yBeJUUMWJIACh U €e Y¥Ke Hejb3sl H3Me-
pSTh MHKDPOMETPOM, Iapa BBIOPACHIBAETCS M 3aMEHSIETCS HO-
Boil. B HacTodmiee Bpemsi B mporpaMMe MexayHaponHoi
Cay(0bl LIMPOTHI MepBOHAYAJIbHBIX 3BE3JHBIX Map YyXKe MOYTH
He OCTa/JoCh; OHH BCe 3aMeHeHH HOBbIMM TapaMu. Takum
o6pa3om, 3Ta NporpaMMa He JaeT BO3MOXKHOCTH HaGJI0AaTh
3Be3/Hble Naphbl B TeueHHe AJMHTebHOro nepuopa. OHa BHoJ-
He YJOBJIETBOpsIeT 3ajaue H3YYeHHs IepHOAHUYECKOrO JBH-
XEeHHsI T0JII0CA, HO He MO03BOJISET BIIOJNHE YBEPEHHO pelaTh
He MeHee BaXKHYIO 3a/auy U3yueHHs BEKOBOTO ABHXKEHHS ero.
Ilnst 3T0r0 HyKHBI HAGJIONEHHS ONHHUX M TeX »Ke 3Be3[HBIX
nap B TeyeHue Oojiee IJIMTENBHOrO TNepuHoga HaGJIOAEHHI.
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Takas nporpaMma paspaGoTaHa ¥ HCIBITAHA HAa NPaKTHKE
HallUMH COBETCKMMH acTtpoHoMaMu Ha [losTaBcKoif rpaBu-
MerpHueckoli o6cepBatopun Akagemun Hayk YCCP,

§ 13. INonraBckaa nmporpamma 3B€3JHbIX Hap

Jlo cux mop NpH COCTaBJeHHH NPOrpaMm IIMPOTHBHIX Ha-
G0 eHuH, MPOH3BOAUMBIX 1o crnoco6y TanabkoTTa, Heo6xo-
IMMO ObLIO COOGJMIONEHHE CJENYIOIHX OCHOBHBIX YCJIOBHH:
yTOoGhl 3Be3/lbl PABHOMEPHO pacnoJiarajuch 1o NpsMoMy BOC-
XOXKIEHHIO, 3€HUTHBIE PACCTOSIHUS WX B MepHAHaHe He IIpe-
BOCXOJHUJIH HEKOTOPOro 3HAUEHHST M 4YTOObl Pa3HOCTH 3E€HHT-
HBIX paccTOsIHMH 3Be3j ObL1M HeBeduKH. [lo ucTeyeHHH
HEKOTOPOrO MHTepBaJia BpeMeHH, yacto MeHee 10 Jer, oT-
JleJibHble 3Be3[Hble Napbl NPUXOAHMJIOCH M3 NPOrpaMMbl BHI-
6pacbiBaTh, TaK KaK pa3HOCTH HX 3€HUTHBIX pacCTOSHHUH
BCJIEICTBHE MPELeCcCHH H3MEeHHJIHCh — YBEJUUYUJIHUCh U CTaJH
HEJOCTYNHBL /I H3MepeHUss MHKPOMETPOM.

BriGpoiuneHHbie nmapel O6bIMHO 3aMEHAJHCh HOBBIMH, H,
KpOMe TOro, CKJOHEHHs W COOCTBeHHble IBHXKEHHSI BCEX OC-
TaJbHBIX 3B€3[ NPOrpaMMbl TaKXKe 3aMEeHSJIHCh 0oJiee Tou-
HBIMH M3 HOBBIX 3BE€3IHbIX KaTaJoroB. XOTsl B CTapOi U HOBOIi
nporpamMmax ofuive 3Be3gbl U OblJIH, HO CBSI3aTh 3TH MpO-
rpaMMbl Ge3ynpeuHsIM o6pa3oM OblIO yxke HeJb3sl. M3 psamoB
Ha6J/I0eH!H, NPOU3BEISHHBIX M0 TAKHM MporpamMmam, ObLIO
HEBO3MOXKHO MJM BO BCAKOM cCJaydyae TPYILHO OINpedeNHThb
BEKOBOE [BHMXKEHHEe MOJIIoCa H HYTAllHOHHOE IBHXKEHHe 3eM-
Hoft ocu. Tak 6bl10 ¢ mporpaMMoit MexKAyHapoaHOH CayKOHl
LIMPOTHI, B KOTOPOH 3aMeHa Mmap NPOHCXOIWJa YeThlpe pasa;
Tak ObIJIO H C NPOrpaMMol, o KOTOpo# Ha6/ionalu Ha ImyJ-
KOBCKOM 3€HHUT-TeJecKole.

OnbIT cocTaB/eHHst MporpaMMbl, KOTopasi [aBaJja Gbl BO3-
MOKHOCTb Ha6/104aTh 3Be3[HbEIE Maphl B TeyeHHe Gosee IJIH-
TEJbHOrO NPOMEXXyTKa BpeMeHH, Obl1 ocyuiecTB/jeH Ha [loJ-
TaBCKOH rpaBuMeTpHuecKoit o6cepatopuu E. I1. ®enopoBbim.

M3meHeHHe BCJIEACTBHE MPELECCHH 3EHUTHBIX PACCTOSIHHMH
B MepHAHAHEe Yy 3Be3[ C Pa3sHbBIMH NMPAMBIMH BOCXOXKIEHHSIMH
IPOHCXOLHUT MO-PA3HOMY: €CTb 3B€3/lbl, y KOTOPBIX 3TH 3€HHT-
Hbl€ PACCTOAHUSA H3MEHAITCH OLICTPO; €CTb 3Be3[bl C Mej-
JIEHHO MCHSIIOIIMMHCS 3€HHTHBIMM  PacCTOSHHAMH. UTO6H!
nporpamMma HaGJi0Aa:1ach KaK MOXKHO [OJ/bIUE, B HEe HyXKHO
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BKJIOUAaThb HMEHHO 3Be3[bl C MeLJEeHHO MEeHSIOUIMMHCS 3e-
HUTHBIMH paccTosiHuAMH. Torza u pasHOCTH 3€HHTHBIX pac-
CTOSIHUII 3Be3JHBIX Nap Takxke OYAyT MEHATbCS MeAJIEHHO.
Ho 3eHUTHBIE paccTOSIHUS 3Be3[, HA6J/10JaeMblX B MepPHAHA-
He, KaK yxe TFOBOPHJIOCb paHee, CBAI3aHbl CO CKJIOHEHUSIMU
(dopmynaMu: 2 = ¢ — 9, ecau 3Be3fa KYJbMUHHDYET K IOTY
OT 3€HHTa, U 2 = d— ¢, eC/IH 3Be3/la KYJbMHUHHDYET MEXIy
MIOJTIIOCOM U 3€HHTOM.

TakuM o6pas3oM, AJs MpPOTPaMMbl, MO KOTOPOH MOXKHO
6b10 6bl HaGaiomaTh Oojiee JJIHTEJNBHBIH MEPHOM, HYKHO
noaOHpaTh 3Be3fbl C MeJJIEHHO MEHSIOUIMMHUCS CKJOHe-
HUSIMH.

[TpeneccHOHHOE CMeIeHHe MO0Jca MHPa B KaXKIblH MO-
MEHT BPEMEHH HampaBJIeHO K TOUYKe BEeCeHHero paBHOMIEHCT-
BUSI. 3HAUUT, 3TO CMeLIeHHEe CHJbHO H3MEHSeT CKJIOHEHHS
y 3Be€31 C NpsAMBIMI BOCXOxKAeHusMH okoso O u 12 uvacos
H TOUTH He M3MeHSIeT CKJIOHEHHs Y 3Be3J], C NMPSIMBIMH BOC-
xoxaeHusiMu okosio 6 u 18 uacos. [lostromy B IlonTaBe ans
TIporpaMMbl HaGJIIoeHKil Ha 3eHUT-TeJecKonax MOAGHPaJUCh
3Be3/bl, MPSIMble BOCXOXKIEHHS] KOTOPBHIX 3aKJ/IOYeHbl B IIpe-
nenax 5,5—6,5 n 17,5—18,5 vacos. Kpome storo, yuureiBa-
JIUCh W JpYTHe MHONOJIHUTENbHblE YcJ0BHs. UToOGH 1o BO3-
MOKHOCTH HCKJIIOUHTb H3 IMOJYYeHHBIX 3HAuyeHH# IMIHPOT
cucTeMaTHYeCKHe OUIHOKH, IPOHCXOASLIMe OT HETOYHOTO
3HaHHUsA LeHb 060poTa BHHTA MHKPOMETpPa, B IMPOrpaMmy
BKJIIOYAJIUCh 3BE3Abl C MaJjILIMU PA3HOCTSMH 3EHHUTHBIX pac-
cTostHuil. Bpanuch TOJNBKO TakWe TMaphbl, Y KOTOPBIX IOJY-
CyMMa CKJOHeHHH oT/MYaJfjach OT WIHPOTH He GoJjiee, yueM Ha
OJHY MHWHYTY JHAyTH, a M3MEHEHHe IIOJYCYMMBbl CKJIOHEHHH
BCJIe/ICTBHe npeueccuu 3a 40 JieT He NMPEBOCXOAMJIO OB IBYX
MHUHYT OYTrH. DTH YCJIOBHS CHJIBHO OTpaHMuYHMBagd moa6op
3Be31 nporpamMbl. B mporpammy 6bWIO BKJIIOYEeHO 32 3Be3f-
HBIX Napbl, O6bEIHHEHHBIX B UYETHIPe Tpymmbel. B 3T0 uwmcio
BOILIM TaKXe 3Be3[Hble Mapbl C MPSIMBIMH BOCXOXKICHHSIMH
23.5—0,5 u 11,5—12.5 yacos, T. €. ¢ GBHICTPO MEHSIOUIMMHCS
CKJIOHEHUSIMH; 3TO OBTO CHENAaHO [Js1 TOro, uTOoGhl HMETb
BO3MOXHOCTb CJIeANTb 338 M3MEHEHHSIMH LIHPOTHI U MOJYUYHTh
JlaHHBle IS BBHIBOLA ee MepHoauvecKHux KojeGauui. Ho mis
M3YUEHHUS MEJJIeHHBIX M3MEeHeHMH UWIMPOTH HCMOMb3YIOTCS
TOJIbKO HAGMIOAEHHS ABYX TPYMI C MPSIMBIMH BOCXOXKAEHHMH
6 u 18 uacoB, KOTOpHIE, KAK YKa3aHO, MOXHO HabJogaTh 6e3
BCAKHX HM3MEHEHHH B TeUeHHe NeCATHJIETHH.
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Kpome ToOro, mpecsefoBaNnCh LEJNH MOJyuYeHHsT MOCTOSIH-
HOH HyTaluHu.

MexnaynaponHass cayxG6a WIHPOTH, a TaKxe Bce 06e3
HCKJIIOYeHUS 06CepBaTOPHH, Ha KOTOPbIX BeJHCh HAOJIOJEHHA
32 H3MEHEHHAMH UIMPOT, MPOH3BOAMJIH 06paboTKy Mare-
puaja no mapaM; 3TO 3HAUMT, YTO WIMPOTA ToJyyasach IO
KaxkIoli oTmenbHoii nape. [losTaBckhe acTpOHOMbI OTKasa-
JUCb OT TMOJyYeHUs UIHPOTHI IO OTHEJbHbIM IapaMm; OHH
OMNpefeasiioT CpellHee 3HayeHUe MIHOBEHHOIl LIHPOTHI Cpasy
IS HeCcKOJbKMX map (3BeHa). Tako#t cmoco6 06paboTKi
MaTtepHasa yMeHbIUMJ TPYLHOCTH B mojfope 3Be3l Mpo-
rpaMMbl ¥ 3HAUYMTEJNbHO COKPATHJ/ BPeMs BBHIUHCJEHHS 3HAye-
HHU{ LIHPOTHI.

ITontaBckasi mporpamMma JaeT BO3MOXKHOCTb BECTH Ha-
OJII0IEHUST OJHUX M TeX K€ 3Be3] B NPOJOJKEeHHe He MeHee
JIBYX HyTalHOHHBIX mepuomoB (mo 18,6 roma kaxablfl), T. €.
okosio 40 get. Ilporpammoil nmpenycMarpuBaeTcs Tak:Ke pa-
HHoHaJMIbHAs 06paboTKa HaOJIONeHHH.

MexnayHapoaHas cayx6a IIHPOTHL aeT CBOU pPe3yJbTaThl
(KoopaHHATHl TOJIOCA) MHOTAA CIYCTsl TOABI IOCJe BpeMeHH
nHabmoneHuil. Tak Kak faHHble O JBHXKEHHH MOJIOCA, KpOMe
TEOPETHUECKOro, UMeloT GOoJblIoe MpakTHYecKoe 3HAueHHe H
HYXHbl IIpeXJe BCEro acTpOHOMaMm M reoje3ucTam JJs HUC-
NpaBJeHHsT Pe3yJbTaTOB HX aCTPOHOMHUYECKHX HabJIIoJeHUH,
TO HYXKHO, YTOOBl OHH TNOJYYaJHCh 3HAUUTEJNBHO OBICTpEE;
MeXay [aTod, AJsi KOTOPOi JaloTcs KOOPAMHATHL MOJIOCA,
U NaToi uX onyO6JIMKOBAaHHUSA MOJKHO NPOXOAUTb HECKOJBKO
JHell, a He roipl, KaK 3To ObLIO ¢ HaHHBIMH MexayHapomaHoi
CJIyKOBI LIMPOTHI.

ITonTaBckasi mporpamMma HMeeT ellle Psij MPEHMYLIECTB
nepen nporpammoil MexXoyHaponHOH CayXObl IIHPOTHI, HA
KOTOPHIX MBI 31eCb OCTaHABJIMBATLCS HE MOKEM.

§ 14. TonsipHble ¥ HEMOJSIPHbIE U3MEHEHHs WHPGThI

Ha puc. 12 npuBeznena kpuBasi u3MeHeHHs IHPOTH [1yJ-
KOBa B TeueHHe TPeXJeTHero nepuoma HaGmawomeHui. B mo6om
MecTe 3eMJ/H TMOJYYHTCH aHajJoOrHuyHasi KpHBas U3MEHEeHHs
IIHPOThI, HO TOJBKO CABMHYTasi BOJb FOPU30HTAJNBHOH OCH.
Ha mepuananax, Jexallux no JOJArote OIHWH OT APYroro Ha
180° 3Tu KpuBBle GyAyT Kak Obl 3€PKaJbHLIM oToGpaxe-
HHMeM OJHa ApYrod.
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Bo Bcex yueGHHKax ofllell acTPOHOMHH IPHBOJAUTCS rpa-
(MK ypaBHEHHsI BPEeMeHH, T. €. rpaHK pPasHOCTH MEeXIy
CpeJHHMM W WCTHHHBIM BPEMeHeM B TeueHHe roga. dTOT rpa-
¢uk (Ha puc. 25 — KHUpHAsl KpHBasi) eCThb Pe3y.bTaT aJjreo-
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Puc. 25. T'patduKk ypaBHeHHS BPEMEHH H €ro COCTaBJISIOLIHX.

OpauHaThl NYHKTHPHOH H TOHKOH KPHBBEIX O/S1 OIHHX H TexX

JKe MOMEHTOB, CKJiajbBasch ajare6pauueckH, AAlOT OPAUHATY
MUDPHOH KDHBOM.

DaHyecKoro CJOXKEHHS OpAMHAT IBYX KpuBbIX. OnHa, NMyHK-
THpHAas,~—TMOUYTH CHHYCOM/Ja, HMelollas B TOAY OAHH MaKCUMYM
M OJMH MHHHMYM;,; OHA IPOMUCXOAWT OT HEPaBHOMEPHOCTH
BuauMoro asuxeHus CosHua no sakjauntuke. Ipyrasi, ToHkas
CIJIOIIHAS ~KpHBas,— CHHYCOHZA, HMewollas B rogy [JBa
MakcMMyMa U ABa MHUHHMYMa; OHa MPOHCXOAHT OT HaKJOHe-
HHSl SKJAMOTHKM K 3KBatopy. Ck/aaabiBasg anareGpaunyecku
OpIMHATHl 3THX KPUBBIX JJs OJHHX H Te€X K€ MOMEHTOB Bpe-
MeHH, MOJYyYaeM KHPHYI KpHUBYIO — ypaBHEHHEe BpeMeHH.
AT0 yxe He cHHycouzaa, Ho GoJiee CJIOXKHasl, MEPUOLUYECKAs
KpHBasi, NOBTOPsIOLIAsiCS M3 rojga B TOJ.

KpuBasi u3MeHeHMs IIMPOTHI MecTa HAaOGJMIOJeHHS €CTh
pesysabTaT JeHCTBUS psAfa (PU3HUECKUX NPHUMH, CBSI3aHHBIX
C BHYTPEHHHUM CTpoeHHeM 3eMJiH, ¢ ee (GOPMOI, C ImepeMelie-
HHEM Macc I0 MOBEPXHOCTH 3eMJiH ¥ BHYTPH Hee H T. . Kaxk-
Jasi IPUYMHA B OTAEJBHOCTH JAeT CBOIO KPHBYIO; HeHCTBYS
BC€ BMECTe OJHOBPEMEHHO, OHM, KaK B MPHBEJEHHOM BhIIIE
npuMepe C «ypaBHEHHEM BpeMeHH», CKJIaJblBAaloTCA M AaloT
CJOXKHYI0O KPHUBYIO H3MeHEeHMS ILIHPOTHI MecTa HabJIofeHHs,
NpHBEAEHHYIO HaMH Ha puc. 12.
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Wamenenuss MmUpOTH pasgensioTcs Ha ABe IPYNINBL TaK
HasblBaeMble [OJISIPHble M3MeHeHuss U HemoJsipHble. [lossp-
HbIMH Ha3bIBAlOTCSl W3MEHEHHUs, 3aBUCsILIMe OT [BHXKEHHS
noJoca 1o IMOBEPXHOCTH 3eMJId WJH, MHaue roBops, OT CMe-
LIeHHs] OCH BpallleHuss B Tesle 3eMJad. HemoaspHble uaMeHe-
HUS NIPOUCXOAAT OT APYrUX MPHUUMH, He CB3AHHBIX C ABHXKE-
HUEM IIOJIIOCOB N0 MOBEPXHOCTH 3eMJiu. [TonapHbIX H3MeHeHH
K3BECTHO YeThlpe, HemoAspHbIX — ABa. OJHO U3 HOJSAPHBIX
M3MeHEeHHH HMeeT MepuoJ| B YeThIpHAALATh MecsueB (428 cy-
TOK) M HOCHMT Ha3BaHWe nepuoma cBoGomHo# HyTtaiuu. OHO
Ha3bIBAaeTCsl TakXKe nmepuogoM Yauanepa, no HMeHH ame-
DPHKAHCKOTO YYeHOro, OTKphIBUIero ero. [Ipyroe moJsipHOe
U3MeHeHHe MMeeT NepHOJ B OIMH I'OJ U Ha3blBAeTCs BLIHYXK-
IEeHHbIM KoJieGaHWeM TMoJioca. TpeTbe H3MeHeHHe HMeeT
nosnyronoBoli nepuox !. Bce atu Tpu mepuoiuuyecKue U3MeHe-
HHS UMEIOT pasHble aMILIMTY[HL.

Ecan KpuBylo HaGJIONEHHOH IIHPOTH OCBOOOAUTH OT
TpPex MNepUOLHYECKHX INOJSAPHBIX MU3MEHeHWH IIHPOTH, TO Ha
yepTexe, IIe€ MO OocH abcuucc OTKJAajblBaeTcss BpeMs, a N0
OCH OpAMHAT — 3HAU€HHUs LIHPOTH], MOJYUHTCS KpHBasi, yKa-
3piBaIoLast, Kak C TeyeHHeM BpPEMEHHU MeHsIeTCsl CpeJHss
HIMpoTa.

Meton mnoJsyyeHust cpefHell IIMPOTHL OBbLI MPeIJIONKEH
A. §I. Opaosbim. TTo 3TOMY METOLy CpEIHSsisi LIMPOTA BBIUHC-
Jsercd no ¢opmyse:

1
$op =5 [P0+ o1+ PatPat Pt +2 (9+0+ %t
+ ¢9) + P10+ Pix + G12 + Pus + @10 + 915,

rie ¢ o — LWKUPOTa B HAyaJbHbIH MOMEHT MepHojaa, AJd KO-
TOPOro BBIYUC/ISIETCS CPENHSS LIMPOTA;
¢ —muporta yepes 0,1 roga oT HayaJLHOrO MOMEHTA,
¢ 9 — wupora yepes 0,2 roma oT HayaJbLHONO MOMEHTA
U T. O
BrlunciienHass TakuM o6pa3oM IIHPOTA HE COHEPKHT B
cebe H3MeHEHHI C mepuojaMu B 4YeThIpHAMlATb MECSLEB,
rOJI0BBIM M MOJYyrofoBbIM. MHaue roBopsi, 3To Takasi WHpoTa,
KOTopasi HoJiyuuJiach Obl, ecid Obl OCb BPaIlUEHHsT 3eM.JH He
coBeplllaJjia NepUOJHUECKOro JBHXKEHHS B ee Teje. Ias no-

! O npHuxHaX MONSAPHHX H3MeHeHHii cM. B § 15.
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Ayuetiusi cpenHedt mupoTel no gopmyde A, g. Opaosa HykKHO
UMeTb, TakKuM o6pa3oM, 16 OTHeNbHBIX 3HAYEHHH IIHPOT
yepes KaxAylo JecAaTylo JOJI0 roja.

Opnuako wikpora HabGJOfAeTCs He depe3 KaxKIylo Jecs-
TYIO JOJIIO Fofla, @ KakK I03BOJISIOT MeTeOPOJIOTHYECKHEe YCJIO-
Bus. [103TOMy IOCTYIIAIOT TaK: MO MOJYYeHHbIM M3 HabJIoMe-
HUM LIKpoTaM CTPOAT rpaduk, T. €. KPHBYIO H3MEHEHHs
LIHPOTHI, KaK 2TO MBl JejaJu Ha puc. 12, u CHUMAIT C Hee
3HAYEHUS IIKMPOT AJS KaxK/JAOH JecsiTo# jgoJau roja. B raba. 1
napaJijieJlbHO CO 3HaueHHSIMH IIMPOT, IOJYYeHHBIMHU H3 Ha-
6aromeHuit (BTopoH crosbel), NpHBeJEHbl 3HAUEHHUS LIMPOT,
CHSIThIe C KPHBOH IJIsi KaxKIOH JecsiToil mosu roza (cronben
nAThIN) .

WUmes psp HaGaMIOLEHHBIX LIMPOT HA HHTEpBaJ BpeMeHH
6osbLuKi, yeM 1,6 roma, MOXKHO MOJYYHTb DA CPeJHHUX IIH-
pOT, TaKxXe Ha KaxIylo JIecsiTylo JOJII0 rofa MocjefoBaTelb-
HBIM CMelLUeHHeM Ha OJAHY JecATylo [JOJII0 roja 3HaueHUH
[IHPOT, CHATHIX C KPUBOH M3MEHEHHs] UIMPOThL. TOJMBKO YHCJ/IO
CpeAHUX IIMPOT OyxeT Ha 15 MeHblue, uyeM YHCJIO HIHPOT,
CHAITBIX C KPUBOH. 3HAUUT, epBOe 3HaueHHe CPeAHell LIUPOTHl
OoTHOCUTCS K MoMmeHTy f -+ 0,75 roma, rae f— MOMEHT Iep-
BOTO 3HAuUeHWUs] LIHPOTHI, CHATOTO C KpuBOH. MOMeHTH oc-
TaJbHBIX CPENHUX LIMPOT MOCJAENOBATEJbHO CIBUralOTCS Ha
OJIHY ZAecsTyl0 roja.

[TonyueHHasi cpemHsis LIHPOTAa MENJEHHO MeEHSETCs. ITO
M3MeHeHHe MOXEeT MPOUCXOAUTh TaKxkKe OT JBUKEHHs MoJIroca
H, KpOMe TOro, OT NPHYHH, HayKe MOKa HEH3BECTHBIX.

JlelicTBUTe/IbHO, ec/IH B35ITh IBe 0GCEPBATOPHH, PACIOJO-
’KEHHble Ha OJHOM MepHuJHaHe 3eMJH, TO KaKOBbl Obl HH
ObIM  M3MEHeHMsl, BLI3BAHHbIE CMeLIeHHeM [I0JI0ca, OHH
IOJKHBL OBITE Ha 06enx 06CepBaTOPHAX OJMHAKOBBHI.

[Tpumensas cBoit MeTox K HaGMIOAEHHSIM HA 06CEpPBATOPH-
ax I'punBuuckoil u Kapsaodopre, jexaluux moyTu Ha OLHOM
mepuauane, A. $I. Op/ioB 0GHAapPYKHUJ, UTO CPEIHHE IHPOTHI
MX MEJJIEHHO MEHSIOTCS, HO MeHsoTcs no-pasHomy. Ecan 6wl
9TH Me[JIeHHble H3MeHeHHs1 OBbIH OJHHAKOBBHI, TO MOKHO
6bl10 6Bl CKa3aTh, YTO OHH NPOUCXOMAT TOJIbLKO OT ABHIKEHHS
0J110Cd, HO TOJIbKO 3TO He MEePHOJUUYecKHe KoJebaHus, a Tak
Ha3blBaeMble BEKOBLIE H3MEHEeHHSI, KOTOPble MBI He HCKJIIO-
YHJIH W3 3HAYEeHHH LIMPOT NPU HCKJ/IOUEHHH MePHOIHYECKHUX.
Ho nonyuyenHele Me[sieHHble H3MeHeHHsl WHPOT 'puHBUYa U
Kapsodopre uMelor coBeplIeHHO pa3JIMYHEIA XapakTep.
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[TpuBoguM 3TM M3MeHEHHUs, BHIpa)KEHHble B COTHIX AOJSX
cekyHawl ayru 3a 10,5 roma.

Ta6aunuma 2

Foxw punsuy Kapaodopre Ip.-Kap.
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U3 sT0#l Tabnuuel BUAHO, HanpuMep, YTo mupora I'pun-
Buua ¢ 1924 mo 1927 r. ysenuuuBaercs, a Kapaodopre —
yMeHbmaercsd. Takue H3MeHeHHs CpefHeH IIHPOTBEI NPOUCXO-
IST He TOJIbKO OT ABMIKEHMS MOJIOCA, KOTOPOe He HCKJIua-
eTcsl IPH HUCKJIOUEHUH NepHOLHYECKHX UJIEHOB, HO OT KaKHX-TO
Jpyrux NpHuMH. MegJ/leHHble H3MEHeHHUS CpelHe#l IUHPOTH,
ToCJle HCKJIIOUEHHS] H3 Hee MepPUOIMYECKHX UJIEHOB, MOBUIH-
MOMY, MOXHO OYAeT pasJloXKHTb Ha J[Be COCTaBJISIOLIME.
OnHa cocraBJsiiollasi 3aBUCHT OT ABHXKEHHsl MOJOCa M Ha-
3biBaeTcs noJisspHoil. IlossipHbIe H3MeHeHHus cpefHell MIHPOTH
Ha pasHBIX CTAaHUUAX MNOJNYYalTCs Mo (opMmyJe

¢ — 9, =X Cosh+y sin A,

rae X U Y TeNepb y»Ke COCTaBJIAIIIHE BEKOBOI'O JABHXKEHHS
noJsitoca. Becbma BEPOATHO, UTO X U Y H3IMEHAITCHA JIHHEHHO,
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¥ TOTfa MOJspPHble H3MEeHeHHs: WMIMPOTHI pPAasHbIX CTaHLHH
Takxe GyAyT JIMHeHHBIMH, pHYeM B TO4Kax, OTCTOSALIMX Ha
180° no modarore, oHu OyAyT UMeTb NPOTHUBONOJOXHbBIE Ha-
npaBJ/eHusi. To, YTO OCTaHETCs NocJje BblAeNEHHS NOJSAPHBIX
u3MeHeHuH, 6y1eT MeaJeHHBIM H3MeHeHHeM CpeJHeH LIHPOTHI,
KOTOpOE MPOUCXOAUT HEe OT ABMIKEHHUS MOJIoCa, 8 OT KaKHX-
TO APYTHX MECTHBIX NMPUYUH, OKA YTO HEHU3BECTHBIX. DTH U3-
MeHeHUs], pa3Hble [/ Ka)KAOro MecTa Ha 3emJe, M HasbiBa-
I0TCSI HEeNOASPHOIMU USMEHEHUAMU.

BekoBoe u3aMeHeHHe CpejHell LIMPOTHI HEBENUKO M 3a KO-
POTKUIl NPOMEXKYTOK BPEMEHH ero TPyAHO oGHapyxuTb. Ha
puc. 26 mnpuBeaeHAa KpuBas H3MEHEHUS CPeAHeH LIMPOTHI

%ip 8 odwon suanusempe 0001

15510

T9%6 15" B —
~———

- e

1 1
949,50 1950.00 95020 195100

Puc. 26. KpuBass usMeHenuss cpenneii wuportel Ilynkosa, ¢ 1949.5 mo
1951.0.

ITynkoBa, BbluucJeHHass MO AaHHBIM TabJa. 1 (croabey ns-
Thift). IlepBoe 3HaueHHe cpejfHell IIMPOTH OTHOCHTCSH K MO-
meHty 1949,55 (1948,8 + 0,75), nociegHee K MOMEHTY
1951,15 (1951,9 —0,75).

Ha rpacuke BuaHO, 4TO, KpOMe OCTalOLIUXCS KOJeOaHui,
cpennsis wmupota IlysnkoBa 3a paccMaTpuBaeMBblll NPOMeEXy-
TOK BpeMEHH YyBe/JHUHUBaeTCs. DTO sIBJEeHHe MOXKHO TOJKOBATh,
KaK BEeKOBOEe H3MeHeHHe CpeJHed IIHPOThHl, 3aBUCSILEe OT
IBHxKeHus mnoJioca. OZHAKO 3/eCh HYXKHO OrOBOPHUTbCS; He
cJeflyeT M3 Hallero npuMepa JesnaThb BbIBOJ OTHOCUTEJBHO
nopejeHUs cpegHeil mupothl Ily/axkosa. ITpumep oTHocuTCs K
BeCbMa KOPOTKOMY HHTepBaJsly BPeMeHH; Mbl yMBIIJIEHHO IO
ocu opauHat oTJjoxuau 07,001 B 0AHOM MHJIHMETpE, UTOOH!
cresaTh uepTex 6oJiee HArJISAHBIM.

M3meHeHue cpenHell IIMPOTHl MPUBEAEHO Ha puc. 27 no
HabJloJeHHsAM Ha Tpex cTaHuusx: Muuysasa, Kapaodopre
1 [Okan. OTa cpeaHss WMPOTa BHIYHCJAIACH N0 HEMpephbiB-
HbIM HaOJwoofeHusaM 44 mnap nporpaMMbl MexxayHapoaHoH
Cayx06bl KHPOThl B TeueHue 29 Jer (1906—1934). Briuucae-
HUs1 mpousBojusuch Ha [lodTaBckoiél rpasumeTpHueckoll 006-
cepsatopuu. Ha pucyHke no ocu abcuuce oT/IoXKeHbl roja, 1o
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OCH OpPAHHAT — CPeflHHe IMIHPOTHl B COTHIX HOJISIX CEKyHJH
AYTH.

BexkoBoe nBHXKeHHE MOJIIOCA MOXHO BBHISIBHTb TOJIBKO H3
JJHUTeJbHBIX PALOB HAOJIOAEHHWH ONHUX U TeX Xe 3Be3[HbIX
ap Ha HECKOJbKHMX IIMPOTHBIX CTAHUMUSAX, Jexalldx Ha
OIHOH M TOH XKe mapaJuiesi.
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Puc. 27. Hamenenue cpenueil wupoTel Muly3aBa (HHXHHA rpa-
¢uk), Kapaodopre (cpeauunil) n IOkas (Bepxuuii).

!
1934 eada

Hns o6Hapy»KeHHMs BEKOBOTO [BHXKeHHsi mnojioca A. .
OpJioB ucnonb3oBas HabJofeHus 3a 51 rog Ha Tpex CTaH-
nusax: Munysasa, Kapaodopre u IOkas. 3a s3ToT nepuon Bpe-
MeHH B MuuysaBe 6buio caenaHo 79 590 HabuiogeHu#, 8
Kapaodopre 94200 u B IOkae 84 882. Bce stu B obuieit
ca0KHOCTH 258 672 HabuaiojeHuss 6bliH OCBOOOXKIEHBI OT
U3MeHeHHH, 3aBUCSALINX OT NepPHOIMYECKOTO ABHKEHHS MOJIO-
ca. 3areM OblIM MOJYYeHBl CpefHHe WHPOTH. Ho Ha sTHX
LUIMPOTHBIX CTaHUUAX 3a 51 rox ux paboTel nporpamma HabJio-
IeHuH MeHsJach Tpuxkabl: B 1912, 1922 u 1935 rr. [losTomy
TPYAHOCTb HCCJIEIOBAHHUS COCTOSlJ1a B TOM, 4TOGK Bee HaGJIO-
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NleHUs1 CBeCTH K OAHOM u Tofi e cucTeMe CKJoHeHu#l. ITocne
MHOI'HX TIOMCKOB M UCIIbITAHWSi pasHblx BapuaHnToB A. f. Op-
JIOBY YA4&J0Cb HAATH NPOCTOe pellieHHe 3TOH 3alayH.

IT4d, B OCHOBHOM 3dKOHUYEHHast, O4eHb TPyAOeMKas padora
NpHBeJd K BbIBOAY, YTO NOJIOC 3eMJIM JABUMETCS BEKOBbIM
IBHXKeHHeM co ckopocTbio 07,004 B roa Bi0Jb MepuaMana,
p4aCloJOKEeHHOro Ha 6Y° K 3alafly OT | pHHBHUCKOrO.

B cBete aTux paccyxaeHuf npuobpeTaloT ocoOblih HHTEpPEC
BbICKa3bIBAHHS HEKOTOPLIX Y4eHbIX O [epeMelleHHsiX KJauma-
THYECKUX 10ACOB 3eMJU. B MoJspHbiX CTPaHdX reo/lord Haxo-
AT OCTATKH pacTeHUH U KUBOTHbIX, CBOHCTBEHHbIX TeIJoMY
KJAMMATYy. 104HO TaK Ke B CTpAHAX YMEPEHHOro fnosica Haxo-
aatcs caeabl objefeHedunit. 11, K. Lrepubepr cuuTalj, yTo
HEKOTOpble reoJorHyecKHe 3M0XH, HalpuMep, JeLHHKOBbIE,
U TpaHcrpeccus ! Mopell MOTYT ObiTb OObACHEHb! ABHXKEHHEM
NOJIIOCOB NO MOBEPXHOCTH 3eMJiu».

Pesysbratbl, nosayuensbie A. $l. Op/oBbIM Npu HCCJIERO-
BaHUH BEKOBOTO [ABHXKEHMs [10J110cd, HMelOT 00JblIOE HAaYuHOe
3H4yeHue, HO HX HeJb3sl CYMTATh OKOHYATE/bHbIMH. YueHbIM
ellle He pa3 NpuJeTcs BO3BpaAlllaThcs K 3ToMy Bompocy. Hyx-
HO MOJy4aTb HOBble AJHTe/NbHble PsAbl OAHOPOAHbIX HaOJ1I0-
JeHUH (Ha 3eHHT-Te/JeCcKonax, 3eHMTHbIX OTpaKaTeJbHbIX
Tpy6ax), U3 KOTOPbIX MOXKHO ONpe/eJsiTb BEKOBOe [BHKeHHe
noJiocd, pa3pabaThiBaTb HOBble METO/b! NepepaboTKH CTapbiX
pAfoOB HAOMIOAEHHH, 4TO BMeCTe JAAacT BO3MOXKHOCTb €LLe
6o/lee TOYHO YCTA4HOBMTb, KdK BejeT cebGs moJoc 3eMyd B
TeyeHHe [JIMTeJbHbIX HHTEPBAJIOB BpeMEHH.

Ilonyuaemoe W3 HabJofeHHI 3HAYeHHe IIHPOTHL MeCT Ha
3eMHOll NOBEPXHOCTH 3aBMCHUT TaKxKe OT KoJebaHuil oTBeca,
Bbl3bIBaeMblx NpuTsKeHueM JIyHbl u CosHua.

[lo 3akoHy BceMUPHOro TAroTeHUs BCe TeJa NPUTATHBAIOT-
csi Apyr K apyry. Cuaa, feficTByloLlas MexAy TejaMH, 34BH-
CHT OT MX MdCChl 4 PACCTOSIHHSI MeXJy HHMU. DTa cuja Bhl-
yycagercs no ¢opmy.ae:

m, m.
F = f——l;’i,
rmoe F— CHJla, My U Mg—MaccChbl TeJ, '—pacCTOogHHEe MeXKIy

3TUMH TesqaMu U [ — KO3((HUIUEHT MNPONOPLUOHAIBHOCTH,
3aBUCAILMEA OT NPUHSITON CUCTEMbl €JUHHL, HU3MepeHui. ITa

1 TpaHrpeccus — nepeMeLieHHe.
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cuna peiictByer Bciony: Mexny CosuueM u 3emued, 3emseft
u JlyHo#t, Cosnuem u 0G0 3Be3noil ¥ Mexay JOGbIMH
IBYMs MaTepHaJsibHbIMH yacTHLl@MH Ha 3emJe W Bo BceseH-
Hoii. Eciiu nomBecuTh rae-HuGyIob rpy3 Ha TOHKOI GeueBke,
TO Ha Ipy3, KpOMe CHJIbl 3eMHOIO MPUTSXKEHUs, OYAyT AeHCT-
BOBaTh CHJbl NpuTskeHuss CosHua u JlyHol. DTu HebecHble
Tesa OynyT NMpUTArMBaTh rpys K ceGe. HauGosbliee nputs-
KeHue rpysa CosiHueM u JIyHO#l GyzneT BO BpeMsi HOBOJYHHUS,
Korza cuJibl co ctopoHsl CosiHna u JIyHbl AefCTBYIOT B OJHOM
HanpasJeHud. C OTKJIOHEHHEM OTBeca M3MEHHTCS U LIMPOTa

: W ¢

Puc. 28. IlBuxkeHne oTBeca.

a) nas HaGaIoR1TeAs HA KBATOpe, KOrAa ckaAoHexue JIYHBI PaBHO HVJIO;
8) xuraa JlyHa umeceT CKAuHeHHe + 15° u Habai0aaTeAb—wWHPUTY +30°.

MecTa HabJIIOJeHHsl, TaK KaK acTPOHOMHYEecKas LIHpPOTa Me-
CTa eCTb yroJ MeXJy OTBECHOH JIHHHeH M MJOCKOCTBIO 3eM-
Horo sksartopa. Tak kak CoJHue u JIyHa MeHSIIOT CBOE I10J10-
KeHue M0 OTHOLIEHHIO K 3eMJle, TO U OTBeC Gy[eT CMellaTh-
Csl B pas/IMYHBIX HaNpaBJ/eHUAX, U acTPOHOMHUYECKasl LIHPO-
Ta MecTa Ha6JuiofeHUs OyneT U3MEHSITbCH.

VIHTepecHO OTMETHTb, YTO KpPHBasi Ha IOBEPXHOCTH 3eM-
JIM, KOTOPYIO BblYepuMBaeT KOHelLl OTBeca Moji JedCTBHEM MpH-
Tskenus JIyunt 1 CouHua, oueHb ciaoxHasi. ©opma ee 3aBu-
CHUT OT MOJIOXKeHHs Ha6aiofaTessi C OTBECOM Ha 3eMJie M OT
nonoxeHust JIyner u CoJiHua. B xauecTBe HJJIIOCTpaLUK HA
puc. 28 npuBeneHbl [Be KPUBbIE, BIUEPUHBAEMbIE KOHIIOM OT-
Beca non AedictBueM nputskeHust CosmHua u Jlyusl. [lepBast
KpuBas (3JIMIC) BblYepUHMBAETCS KOHIIOM OTBeca, Koraa Jly-
Ha HaxoJOuTCsl HAa HeGeCHOM 3KBaTope, a HabJoaaTesb C OTBe-
COM Ha 3KBaTOpe 3€MJIH; 3TOT MyThb OTBEC NPOXOIUT ABaXKAbI
B TeueHUe Mepuona BpeMeHHU OT ONHOH BepXHe# KyJlbMHHALMH
Jlynet mo npyroit. Bropas — xoraa JlyHa uMeeT CKJIOHeHHe
+15° a HaGmoLaTesIb HAXOAMTCS B CEBEPHOM MOJYLIAPUH Ha

52



mpore 30°% B 3TOM caywae BausiHue CosHIIA He YUYHTHI-
BaeTCsl.

KosieGanus otBeca nofx BausiHueM JIyHel u CosiHua Hese-
Juky u He mpesocxoaatr 07,025. OnmHako 3TH KoJeOaHHs
BBI3BIBAIOT FPAHAHO3HbLIE SIBJEHHS MOPCKHX IPHJIHBOB, Mpen-
CKa3aHHe KOTOPBbIX Heo6xomuMo A/s mopennaBatesefl. Cyiue-
CTBYIOT ClelHajbHble NpHGOPBl, TaK HasbiBaeMble TOPH3OH-
TaJbHble MASITHHKH, TPH MOMOIIM KOTOPBHIX HCCJAEAYIOTCS
KoneGaHUsI OTBeca MoJ
BJIMSTHUEM JIYHHO-COJIHEH-
HOTO MpUTSIXKEHHS; Ha
puc. 29 npusejeHa cxeMa
TOPH30HTAJbHOTO MasT-
HHKa. MasiTHUKY OOLIYHO
yCTaHABJHUBAIOTCH HaJib-
e OT MOpsl WJIH OKea-
Ha, 4TOObl TNepeMellleHue
NPUIUBHLIX BOJIH BOJIU3H
MasiTHHKAa He 0Ka3blBaJo
Ha Hero HUKAaKoro BJIUSI-
Hud. Kpome artoro, masr-
HUKH YCTaHaBJIMBAIOTCS
B TJIyGOKHUX CTaphIX MOI-
BaJlax, 4TOOBl YCTPaHUTh
BJIMSIHME KosleGaHuil TeM-
nepaTypbl U MECTHBIX KO-
Je6aHult TOYBHI, IIPOUC-
XOOAIHMX OT IBHKEHUs TPAHCIOPTa, paboThl ABUraTesaeil u mp.
Kax nmokasaju OMbITH, B HOBBIX MOJBaJjax, B KOTOPBIX elle
He ycTosiJlachb KaMeHHAs KJajJKa CTeH W (yHmaMmeHTa, TIe
KPYrOM OT NepeKONKH HapylleHa YCTOHYMBOCTb TpyHTa, Ha-
6/I0feHHsT C TaKHMH YYBCTBHUTEJbHBIMH MpHOOpaMH HEBO3-
MOXKHbI. TakuHe MasTHHKH YCTaHOBJeHbH M paboTaloT Ha
[TontaBcko#t rpaBUMeTpHueckoil 06cepBaTOPHH (MAassTHHKH
CKOHCTPYHPOBAHbl B HadyaJjie MpPOLLIOTO CTOJeTHsl Mpodecco-
pom XapbkoBckoro yHuBepcutera I'. B. JleBuukum) u BO
MHOTHX APYTHX MecTax.

Takum obpasom, WIHPOTA MecTa HAGJMIONEHHS Ha 3eMHOM
MIOBEPXHOCTH He OCTAeTCsl MOCTOSIHHOM, a H3MEHSIETCsI OT TOro,
UTO OCh BpAlleHHs] MeHsIeT CBOe [0JIOXKEeHHe B Tese 3eMJIH
(monsipHble H3MEHeHHs — MepHOAHYECKHe H BEKOBHIE) H OT
10r0, 4TO OTBEC He 3aHMMAaeT HeH3MEHHOTO MOJIOXKEHHS BCJEN-
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ctBue neficteus Ha Hero Cosinua u JIyuel. KpoMe Toro, kak
MbI yXKe TOBOPHJIH, CYUIECTBYIOT U3MEHEHHS MWHPOTHI, MPOUC-
XOISAIUIHe OT MPHUMH, MOKA HaM HEHW3BECTHhIX (HENoJsipHble
H3MEeHeHHs [IUPOTHI).

§ 15. llluporubie HaGaMopeHHss HA 0oGcepBATOPHSAX

MexnyHnaponnas cayx6a umMpoTsl 6blTa co3naHa A
MPaKTHYECKHX Tlenelf, UMEHHO IS TOro, uTo6h no Habmanje-
HUSIM Ha HECKOJIRKHX CTaHIIMAX, PACMONOXKEHHBIX Ha ONHOA H
Toil e mapaJ/Lnenu, moayuaTh KOOpAWHATHI moJainca. TeopeTH-
yecKHe WCCNEeNOBaHNs B MIaH ee pahoThl He BXomuau. Pasy-
MeeTcsl, TAKMM MOJMOXKEHHe NOJr0 OCTaBaThcs He Morgo. Teo-
pHS W MPaKTHKa Hepa3pLIBHO CBY3aHBI MEXIY COfO0 W Heob-
XOOHMO IOMOJHSIOT ApyT Apyra EcTecTBeHHO, TeopeTHuecKue
HCCJIEIORAHUS NBUKOHHUS MONI0CA TaKKe JOMKHBI GHIH pa3s-
BHMBaThC. DTHM BOMPOCOM 3aHAMHCh aCTPOHOMHUUECKHE yupe-
XKIeHWs, He BXOAAINIHEe B cHCTeMy MexXIyHapoaHOH ciayxObl
[IMPOTHI, U OTAEMLHBEIE yUeHbIe,

[Teproe MeCTO B 3THX HCCJIEIOBAHWAX NMPHUHALIENKHUT pYC-
CKHUM YUeHHIM, KOTOPBIe ellle 10 opranuzanun MexayHapon-
HON cJIVXKOH IWHPOTH NMOCTaBWJAW neped cofofi 3amauy H3y-
ynTh OBHXKeHWe nonioca. Ho nng atoro HyXHO 6HTO WMeThb
HaG6JII0IeHN s, KOTOPble U GbLTH OPraHW30BaHbLl B pasHOe BpeMs
B PA3HBIX MeCTax.

B anpene 1890 r. wawanuch perynsipHble HaGJIOMeHHS
B ITvikoBe Ha 60.BIIOM NMacCaXHOM HHCTPYMEHTe, YCTaHOB-
JIEHHOM B riepBoM BepTHKaJge. [llupora Mecta onpexenssnach
M0 MOMEHTaM MNOXOXKNEHHS KYJbMUHHUDVIOMHX GIM3KO K 3e-
HUTY 3Be3[ uepe3 BOCTOUHYIO W 3aMafHyl0 uacTH NepBoro Rep-
Tukana. [To pa3HOCTAM 3THX MOMEHTOB MOJyYanoch 3eHHTHOE
pacctosHHe B MepuaHaHe HAGJIIONEHHOR 3Be3MH, N0 KOTO-
pOMY W RHIUMCASAAch WwHpota Mecta. [locnennuit 24-netHuft
LMK HahmogeHuit Ha atoM HHcTpyMeHTe (nmo 1941 r.) npo-
Ben A. C. BacumneB. U3 Bcex Habmogenu#i Ha My/TKOBCKOM
nacca)XHOM WHCTPYMeHTe B NepBOM BepTHKale OAHApYKeHB
CYTOUHble KoJleGanust WHPOTH ¢ amnautynoi 0”.16. Bhi3biBae-
Mble, Kak cuutan BacusineB, aHomagknHOR pedpakumei.

YuecTb 3Ty pedpakiidio HeBO3MOXHO. Pedpaxnvsa 3apu-
CHT OT 3@HUTHOTO pAaCCTOSIHUS CBeTH/a, OT TeMmepaTypH H
laBJeHWsl, T. €. B KOHEUHOM CueTe OT MJIOTHOCTH BO3AyXa.
®opmyaa A4 yueTa pedpakluy, YUUTHIBAIOILAS AaBJEHHE H
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TeMIepaTypy BO3LyXa, MoJyuyeHa B OPEAINOJIOKEHHH, UTO 3eM-
Hasl aTMoctepa OT BepXHeH IDaHHIBI A0 MOBEPXHOCTH 3eMJIH
MOCTeNeHHO CTAHOBUTCS BCE IJIOTHee M MJIOTHee. B meficTBH-
TeJILHOCTH 3Toro HeT. OKOJIO MOBEPXHOCTH 3eMJM H JAaxe
B TaBUJbOHE, [JIe NPOHCXOAAT HAaOJIONEeHHS, TJIOTHOCTh BO3-
Jlyxa GeICTPO MeHseTcs, a CJlel0BaTeJbHO, GEICTPO H3MEHSeT s
U HanpaBJieHHe CBETOBOTO Jyua. JIyu cBeTa OTKJIOHSIETCS TO
B OAHY, TO B Ipyryio ctopony. OT 3Toro, HanpuMmep, nNpoOUCXO-
AuT HabsionaeMoe HAMHM MeplaHHe 3Be3l. TeM He MeHee, 3a-
KJoueHve BacusbeBa o TOM, 4TO 3HAYHTEJIbHOE CYTOUYHOE
KosieGaHHe WIHPOTH ¢ ammautyno#i 07,16, o6HapyxkeHHOE BO
BCeX Ha6/I0JeHHSX Ha MacCa)KHOM MHCTPYMeHTe B IepBOM
BepTHKaJle, BhI3bIBAETCA aHOMAaJbHON pedpakiue, BCTpeuaeT
BO3PaXKeHHST N HE MOXKET CUMTATHCS OKOHUATEJbHBIM.

Cnenyer 3ametuts, uto I1. K. llITepnGepr us HaGaioneHuit
Ha TAacCa)HOM HHCTpyMeHTe B Mepuauade crnocoGom Tauab-
KOTTa TOJy4YHJ CpelHIol0 WHPOTy MockoBCcKo#l oGcepBaToOpuH
(mupoTy mHEeHTpa macca)KHOro HHCTPYMeHTa),

9ep = 55° 457 197, 804.

[Tocne storo IllTepuGepr TOT e HHCTPYMEHT YCTAaHOBHJ
B IJIOCKOCTH [epBOro BepTHKaJja W B TeueHHe 10 Mecsaues
nposeJs psin HabuawoaeHuit no cnoco6y Crtpyse. CpenHsis mu-
poTa NoJy4nnach:

¢, = 55° 45’ 197, 801.

Takum o6pasom, Ha IacCa)KHOM HHCTPYMEHTe B MepH-
IMaHe H B IEPBOM BepTHKaJe MOJYUHJIOCh NOYTH ONHO H TO Ke
3HayeHHe CPefHell LIHPOTHl, MPUMEPHO C OJHHAKOBLIMH Cpef-
HUMH OIIHOKaMH.

Hoswiit aTan B uccienoBanuu kose6Ganuit mupotsl Ilya-
KoBa HauaJcs B KoHue 1904 r. HaGMIONeHUSMU HA ClenHab-
HO /51 3TOH 1IeJIM YCTAHOBJEHHOM 3eHHT-TeqecKone (puc. 21).

[Ty/nKOBCKHH 3eHUT-TeJIeCKON OblI U3TOTOBJEH B MacTep-
CKHX o6cepBaTOpHH HM3BecTHbIM MexaHHKoM . A. ®peiibep-
rom-KonnpatbeBriM. TIpocToTa KOHCTPYKUHWH 3TOrO HHCTPY-
MeHTa, KeCTKOCTb ero YCTAaHOBKH, palUOHaJbHOe pacHoJo-
JKeHHe OTHeJbHbIX yacTefl M Y3JIOB BHIFOZHQ QTJHYAIOT ero
OT APYTHX TOJOOHBIX MHCTPYMEHTOB,
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[Tepsoe BpeMsi HAaGMIONEHHS BEJIUCH TOJBKO OKOJO IMOJY-
HOYH 1O NporpaMme, Ioxoxell ha mporpaMmy Mexnynapon-
Holi cayxG6bl wupoThl. OZHAKO OMBIT CKOPO MOKasal, uTOo
OHa He JaeT Pe3yJbTaTOB, MO3BOJSIOUIMX PEIIHTh MHOTHe
BakHble Bompockl. Iloatomy B 1915 r. mysakoBckue acrpo-
HOMBI Tepellid Ha TaK HAasblBaeMyl pacUIHPEHHYIO Mpo-
rpamMmy, Mo KOoTopofl HaG/I0JeHHa BEJIHCh BCIO HOUb, KaK TO-
BOPAT, «OT 3apu 10 3apu». TpPHHAAUATHJIETHUH PSIK Ha6.mo;
JeHUR 1o 3TOH mporpamMme Jaj HCKJIOYHTENBHO LEHHBIH
MaTepuaJs, KOTOpbIH y»Ke IOCIYyXHJ U, HECOMHEHHO, elle
10Jaro 6yneT CAyXKHTb AJS PasHOTO poja Hay4YHBIX H3BICKA-
Hufi. B 1906 r., korma HaOJawoaeHUsT Ha MeXIAyHapOIAHBIX
CTAHLUMSX [OJHOCTBIO IMOATBEPIHJIM CYyLIeCTBOBaHHE npen-
ckasansoro C. K. KocTHHCKHM roJJOBOro M3MEHEHHS LIHPOTH,
He 3aBHCSIIIETO OT ABHXKEHHSI Tojioca (Tak HasbBaeMmoro Z
unena), IlynkoBckass oGcepBaTopusi OpraHusoBaja IJs HU3y-
YeHHSI 3TOTO HEMOJIOCHOTO H3MEHEHMs IIMPOTHI M JJIS HEKO-
TOPBLIX APYrHX HAy4HBIX LeJedl CrelnuanbHble HaGMIONeHHS
B IOxno# Adpuxe, rae GBI yCTaHOBJEH OJMH U3 HHCTPYMEH-
ToB o6GcepBaTopuH. [Ipou3Be/ieHHbIe TAM B TE€UEHHe HECKOJIb-
KHX JIeT HaGJI0JeHHsT I0Ka3a/au, Mex1y MPOYUM, YTO MOJI0C-
Hble U3MeHeHHsl IIKPOTH OJMHAKOBEI B OOOHX MOJyMIapHAX
3eMJIH — CEeBEPHOM H I03KHOM.

MomHbI# MyJKOBCKHH 3eHHT-TEJIECKOIN MO3BOJIHJ B Teye-
Hue posaroro BpemeHu (c 1904 mo 1917 rr.) Ha6mionaTth 3Be3ny
d Kaccuomneu He TOJNIBKO HOYBIO, HO TaKXe H JHeM. Pesysib-
TATHl 3THX HAOJMIONEHUH MOCJYXKUJIM MaTepHaJIOM IJsi MHOTHX
UccJeJ0OBaHNH M JaJji BO3MOXKHOCTBL B 1923 r. OTKpBHITH B H3-
MEHEeHHSIX IUHPOTHl MOJYMECSUHYIO BOJIHY, H3YyueHHe KOTOPOil
Urpaer Ba)KHYIO PoJib PH UCCJIEJOBAHHHM BHYTPEHHEro CTpoe-
HHUST 3eMJIH.

3a Bce BpeMd Habuoaenu#t, ¢ 1904 r. 1o HacTosuero Bpe-
MeHH, Ha [IyJIKOBCKOM 3€HHT-TeJIeCKONEe MOJYYeHO OKOJIO
70 000 BBICOKOTOUHBIX ONpeneseHUl UPOT; CPeAHss OMHUOKA
ONHOTO ompeaesteHus mupotel +07,17.

B 1892 r. Havasuch HaGmioneHus Ha o6GcepBaTopun Ka-
3aHCKOTO YHMBEPCHTeTa, opraHusoBaHHble mpod. M. A. I'pa-
yeBBHIM. DTH HAOJ/IIOLEHHS] BEJHCh HENPEpbIBHO HA MpOTsSIKe-
HHH JEBSITH JIeT U JaJi B BBICUIEH CTeNeHH LIeHHbIE DPe3yJb-
taThl. [lo HaGmoneHusaM 3Toit oGcepBaTopyUy Obla MOCTPOEHa
KpyuBas M3MeHeHHs IWIHPOThl Kas3auu, HCCJAEIOBAHO M yCTa-
HOBJIEHO [BHXKEHHE T0Ji0ca 3a AeBAThb JeT. Vtorom paboth
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61 KanuTaabHbil Tpya M. A. I'paueBa «AGeppanuoHHoe 110-
CTOSIHHOE M3 Ka3aHCKUX HaGJI0JeHUH LIHPOTHl U BepOATHeH-
Ilee 3HAUEHHUe ero».

Psiz 3THX BBICOKOKauecTBeHHbIX Habmomenufi ¢ 1897 mo
1901 r. 6Bl HClOJb30BaH MexIyHapORHOH CJyXKG60H IUH-
POTHI JIsi TIOJTy4eHHsI KOOPAHHAT II0JI0Ca.

B 1892—1895 rr. I1. K. LlitepuGeprom npoBeleH psil Ha-
6aroneHui WHPOTh Ha MockoBckoil oGcepBaTopuu. I'JiaBHO#M
1eJbi0 ero pa6oThl GbLIO, KaK TOBOPHJ OH CaM, NMPOC/]EAUTD,
MeHsieTcst JiH mHpoTa MocKOBCKOH o6cepBaTOPHH HJIH  HET.
OH yCTaHOBHJI, «4TO M3MeHeHHs WHPOThl MoCKoBCKO# obcep-
BaTOPHM B O6IEM HOCST TOT XK€ XapakTep, KaK M B JAPYTHX
MecTax, HO aMILIMTYa 3THX uaMeHeHuit B 1892—1893 rr. 3na-
YHTEJNbHO GOJIbIlIE, YEM 3TO MOXKET JaTh IBHIKEHHE MOJIOCa».
[lITepuGepr He nan OObSCHEHHS 3TOMY (aKTy, HO NpeanoJa-
raj, 4To NPHYMHA €ro KPoeTcsi B aHOMaJbHOH pedpaKuuy H B
HEJIOCTATOYHO XOpOIleil U yBepeHHOH CBSI3H COCEJHHX TPYMN
3Be3 MexnJy co6oil.

Ha6monenus: npousponunuch [ltepuGeprom mo crnoco6y
TanbkoTTa Ha maccaHOM HHCTPyMeHTe DBawmGepra. as
YCTAHOBKH HHCTPYMEHTa GLLT COOPYKEH CIelHasbHBIA na-
BHJIbOH, KOTOPBI# W Temepb C ycnexoM ucnosabsyercss Cayx-
60t BpemeHd I'ocynapcTBeHHOro acTPOHOMHUYECKOTO HHCTH-
tyra umend 1. K. Ulrepu6epra (I'AMI). Oyunamenrtans-
et Tpyxa 1. K. tepuGepra «Illupora Mockosckoit o6cep-
BATOPHH B CBSI3H C JIBUXKEHHEM [IOJIOCOB»  COIEPIKHT
nonpo6HOe H3JI0KEHHe BOIPOCOB, KACAWIIMXCA TEOPHH MBH-
JKEHHST 3eMJIH, CyTOUHO!l HyTauuH, HCTOPUH H3YUEHHS IBHIKe-
HH$ TIOJII0Ca MO HaGJIIONEHUSIM M OOBSCHEHHS MPUYHH, BbI3HI-
BaIOUIMX H3MEHEeHHUs IHPOT. B atoMm Tpyae B 060611IeHHOM BH-
Jie 6BLI0 H3JIOKEHO BCe TO, YTO GBLIO NOCTHTHYTO B BOMpOCe
H3Y4eHHsI IBHKEHHS IIOJIIOCOB H H3MEHsSeMOCTH LIMPOT K Ha-
gaqay 1900-x romos.

B 1895—1896 rr. I. . I'emeoHoBHIM GBLT MpOBEeNEH Ha
3eHUT-TeJIeCKONe PAA HabMofeHUH MUPOTH TalkeHTCKOH 06-
cepBaTopuH. Pesy/bratel 06paGoOTKH 3TOr0 psifa Jaju SICHO
BbIDAXKE€HHOE [ePHOJMYECKOe H3MEeHEHHe IIHPOTHl, HpHYeM
MAaKCHMYM IIHPOTHl Mpuxoauscsa Ha aeryct 1895 r., a MuHH-
MyM — Ha Mmapt 1896 r. OTtu pesyabTdThl, COMNOCTABJEH-
Hble AJIbOPEXTOM C COOTBETCTBYIOIIMMH pe3yJbTaTaMu ApY-
rux obcepBaToprii, MOKa3aJH OuYeHb XOpOIlee COrJacHe
C HHMH.
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Hecmotps Ha To, uTo B Poccuu 6BLIH NPOBeNeHH AJIHTENb-
Hble PSIIbl IIUPOTHBIX HaG/MIONEHHH H Ha MaTepHaje 3THX
HaOmaoneHHH OBblJIH BBIONHEHbl OTHeJbHble KPYMHBEIE HCCJe-
JIOBaHHA, 3a7aua BBLIYHCJAEHHS KOOPAMHAT IMOJIOCA OCTaBa-
Jnack HepaspeweHHOH. OTaesNbHBIE PANBI MIHPOTHBIX HaGJione-
HUH, MOJIyueHHble Ha PpasJHYHbIX 06CEepBATOPHSIX, PacroJo-
JKEHHBIX He Ha ONHOM NapaJJelH, He naBajJH BO3MOXHOCTH
pelluTh 3Ty 3amauvy. KoopanHaThl MIHOBEHHOrO IoJioca Aa-
BaJ/IHcb MexayHaponHo#H cay»K60f LIMPOTHL.

Hauasmasica B 1914 r. nepsasg mupoBas BOHHa Hapy-
IIMJIa CBSI3b LIMPOTHLIX CTAHLHE Mexkay co60l0, a HEKOTOphIe
H3 HHX COBCEM TMpeKpaTHJH CBOIO aesiTeJbHOCTh. lleHTpadb-
Hoe 610po MexayHaponaHo# cayKObl IIHPOTH YXKe He MOIJIO,
Kak paHbllle, co61paTh HAGJIONEHHUS, BEIYHC/ISATL KOOPAHHATEH
noJiroca W MyGJHKOBaTb MX. ACTPOHOMBI H re0le3HCTH OCTa-
JIUCh BCJIEACTBHE 3TOTO 6e3 BCAKUX CBEAEHWIH OTHOCHTEJIbHO
IIBHXKeHHs moJiioca. Torna H BO3HHKJA B Poccuu MbICAB CO-
3[aTb CBOIO CJYXOY LIMPOTHI, HE3aBUCHMYIO OT MexayHapoa-
HOH, HO 3Ta MBICJIb He MOIJIa CPa3y OCYILEeCTBHUTHCS.

Bonpoc 06 opranusamun Cayx6bl mupoTsl B Poccuu 651
[OCTaBJIeH ToJIbKO Mocse Benukoit OKTA6pbCKOH coLuaJu-
CTHYECKOH PEBOJIIOIHH.

§ 16. Coserckaa cayx0a HMUPOTHI

B 1917 r. npodeccop Kasanckoro  yuuBepcutera
M. A. Tpaues npeioxu/1 OPraHH3OBaTb CBOIO CJYXKGY IIH-
POTHI; 3TO NMpelIOXKEeHHEe B MPUHLKHIE BO3PaXeHHl He BCTpe-
THJIO, HO 10 MNpPaKTHYECKOTO OCYLIECTBJEHHS HOBEAEHO He
Lo, TTosnHee ykpauHckue acTpoHOMBI, Bo ri1aBe ¢ A. §1. Op-
JIOBhIM, NPEAIPHHANH GoJilee pelIMTeJbHBle NEeHCTBHS; OHH
TPeJJI0XKH/IH OPTaHU30BaTh Ha napaJuieny 49°36” Tpu WHPOT-
Hble CTaHUHMH, HAGJIIONEHHST Ha KOTOPHIX 0GeCeun/In Gbl MOJy-
YeHHe KOOPAMHAT MOJIIOCAa HEe3aBHCHMO OT MexIyHapoaHo#
cayxkObl wHpoThl. Ilapanntens 49°36" Guila BbIGpaHa noTo-
My, YTO Ha He#l TOr4a Ky/JbMHHHDOBAJH B 3€HHTE ABE APKHX
3Be37Hl.

[IpoexT opranusanuu Tako#l CayKGbl MHPOTHl GBI 0106-
PeH, HO MpakTHYeCKH OblJ OCYIIECTBJEH TOJbKO YaCTHYHO;
JIeJIo CBeJIOCh B TO BpeMst K coopy:xeHHio [ToaTaBckoii rpaBu-
MeTpuyeckoit odcepsaTtoput. lna oGeepBatopuu B [losiTase
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Ha Xpalo ropona 6bl1 MOJyUYeH [OM, PACTOJOKEHHBIN cpean
60JIbIIOrO cafia, B KOTOPOM BIOCJAEACTBHH GBLIH MOCTPOEHHI
NaBUJILOHLI [JIST 3€HUT-TEJIECKONOB M JIpYTHe BCMOMOraTeJb-
Hble coopyxeHusi. O6GcepBaropust BCTyNMuJaa B CTPOR AeHcCTBY-
IOIMX HAayYHBIX yupexaeHu# B 1926 r.

HesatenbHocts [ToaTaBcKo# rpaBMMeTpHUECKOH o6cepRa-
TOPHM B TepBble TOIbI €e CYIIeCTBOBAaHHUS B OCHOBHOM 6bLia
HampapjeHa Ha H3yuyeHHe CHJBl THXKECTH Ha TeppUTOpHH
YKpauHbl, a TakxKe Ha onpejeseHHe H3MeHEeHUH HanpABJCHHS
CHJIbl TS?)KECTH B OJHOM H TOM Ke MecTe. Be/JIHUMHBI 3THX H3-
MeHeHWH 3aBHCAT OT YNPYrux CBOHCTB 3eM.H, OT KOTOPHIX,
B CBOIO OYepelb, 3aBUCHT H IepHOJ JBHXKEHHS 3eMHblX MO-
JIIOCOB.

B 1926 r. ITostaBckas o6GcepBaTopus Hauasia CBOW Tep-
Bble OMpeleJsieHHsi CHJIbI TSXKeCTH Ha YKpauHe. Buln rpaBu-
MeTpuueckd HusyueH JloHeuxuii Gaccelln paiton PowmeHcko#
HedTH, OTKpbITa UepHUTOBCKasi aHOMaJHs. B pesyJ/braTe npo-
H3BeleHHHIX Pa6oT Mo ONpeNesIeHHI0 CHJIbI TsXKecTH Obljaa COo-
craB/eHa mnoapoGHas rpaBUMeTpPHUecKasi Kapra YKpawuHbl,
IOJIb3YSICh KOTOPO# TeoJIOTH H re0JIe3UCTH CAeNaNd MHOro no-
JIE3HBIX 3aKJIOUeHHH.

B 1930 r. 6b110 3aKOHUEHO YCTPOACTBO CreMaJbHOTO MoJ-
Basta mJs HaGJIoNeHUH Hal U3MEHEeHHSIMH HanpaBJeHHs CHJIBI
TSXKECTH C JABYMS B3aUMHO TMEPNEHAUKYASIPHBIMH TOPH30H-
TaJbHBIMH MasiTHHKaMH. Bosbiine psabt HaGuoneHut ¢ 3THMH
MasTHHUKaMH MO3BOJIH/IH YTOUHHTb 3HaueHHe KO3 hHLHeHTa,
KOTOphIfl XapaKTepuayeT cpelHue ypyrue CBOHCTBA 3eM.aH, H
JI0OKa3aTb, 4TO OTKJOHEHWsI OTBeca MOYTH B TOUHOCTH COBna-
naworT ¢ ¢daszamMu JyHHOrO MPUJIKMBHOrO AeldcTBUS. TakuM myTem
ObLIO 0KAa3aHO, 4TO 3eMJTI0 C GOJIbIIO CTEeMeHbI0 NPHOJIHKe-
HHSI MOXKHO pacCMaTpHBaTb KaK yMpyroe TeJo, He HUMelollee
BSI3KHX CJIOEB.

[Tocse nesoro psima oneiToB BeIpaGoTaHa HOBast MPOrpaM-
Ma Ha6/ofeHHll Ha 3eHHT-TeJecKomnax, obecneuMBalollas
MoJlyyeHHe MaTepuaJjia, KOTOPbIH TOAMTCS HJs HCc/IenoBa-
HHI HE TOJIbKO MepPUOAHUECKHX H3MEeHEeHHH IIHPOThl, HO H
BEKOBBIX.

[TonraBckas rpaBuMeTpuueckas o6cepBaTopusi craJa
KPYNHbIM HaYYHBIM LIEHTPOM [0 HCCJCIOBAHUIO ABHXKEHHUS I10-
Jiroca 3eMJTH.

Cnenyrownm myHkToM COBETCKOH CJYXGbl MIHPOTH  SIB-
JISIeTCs WHPOTHBIE oTaen [1yjkoBckofi oGcepBaTopuy, TAe, Kak
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y2Ke roBOpHJIOCH Bhlilue, emie B 1904 r. 6bls1 ycTaHOBJIEH MOILLL-
HBI 3€HHT-TEJIECKOTI.

[To nepBofi nmporpamMme mo 1915 r., T. e. B TeueHHe OIMH-
HaJauaru JieT, Habmonanuch cHavasa 74, a 3atem 69 3Be3IHBIX
nap. IlocJe 3TOro mporpamMmy NpHIJIOCH HECKONBLKO H3MEHHTh
BCJIEICTBUE BJIHSIHHS NPELeCCHH HA Pa3HOCTb 3€HUTHBIX pac-
CTOSIHMH 3Be3[, COCTaBJSAIOUIUX Mapbl; KpOMe TOro, MPHUHUMAs
BO BHUMaHHE HOBble BO3HHUKIIIHE 3a1aul, ObIO PEIeHo CocTa-
BUTb MPOTrpaMMy, KoTopas Obl, IOMHMO OCHOBHOH 3ama4yu —
oIpefiesIeHHs WHPOTH MeCTa, AaBaJja BO3MOMXHOCTb PEllIUTh H
ocrasibHble (OmpefiesieHHe MOCTOSIHHOH aGeppauuH, JYHHBIX H
COJIHEUHBIX UJIEHOB B mpoTe H np.). [To atoil mporpamme,
Bkitouatomed 106 3Be3qHbIX map, HAGMIOEHUS BEJHCh «OT
3apu 10 3apu» ¢ 1915 mo 1929 r. C 1929 mno 1941 r. na6mo-
JeHHA BEJIHCh 110 HeCKOJbKO M3MeHEHHOH NporpaMme, TOJIbKO
OKOJIO MOJIYHOYH, C TAKHM pPacuyeToM, 4TOObl KaxAyl HOYb
Habmonanuce aBe rpynnsl. B 1941 r. Bce HabaofeHus GblIn
IpepBaHbl, 3€HUT-TENECKON CHSIT H 3BaKyHPOBaH.

B 1948 r. nabuaonenuss Ha [1yJKOBCKOM 3eHHT-TeJIeCKOIe
6blid BO3OOHOBJIEHBI M BeLyTCs 10 HacTosuiee BpeMs. IIpo-
rpaMma, cocrosimas u3 93 3Be3HbIX Nap U 9 3eHUTHBIX 3Be3J,
pasjesieHa Ha 12 JBYX4acoBBIX TPYMI, U3 KOTOPHIX B KaxAyl0
SCHYIO HOYb OKOJIO IOJYHOUH Ha6J10aloTcs ABe rpynmnbl. M3
TI0JyYEeHHbIX HAGJIOAEHUN BHIBOAUTCS KPHBas H3MEHEHHs IIH-
potnl IlynkoBa.

[Tporpamma, no KoTopoit BexyTcsi HabmoneHus Ha [ly.-
KOBCKOM 3€HUT-TeJIeCKOIle, COCTaBJieHa MO THIy MpOrpamMMbl
MexnynaponHofi cayx6el wmupoTbl. OHa BIOJNHE MPHrOAHA
JJIST H3YUEHHS MEPUOJUUYECKUX H3MEHEHHH IIHPOTHI, HO MaJIo
IPUTOHA AJS H3YyUeHHS HYTAUHWM M MeAJEeHHBIX H3MeHeHHH
mwupoThl. [ToaTOMy B HacTosilee BpeMs CTOMT BONPOC O HOBOH
nporpamme ans [IyJKOBCKOro 3eHUT-Teseckona, Kotopasi 6o-
Jlee oTBeyaJsia Obl COBPeMEHHBIM TpeOOBaHUSIM M3yUeHUS [ABH-
JKEHHUS MoJIoca 3eMJIH.

KutaGckas mupoTHas cTaHuus uMedu Yayr-Beka, Bxoas-
wass B MexayHapoadyo ciayx0y IWHPOTH, BemeT HabJjome-
HUsa 1o MexayHaponHo#t mporpamme, moceliaerT ux B LleH-
TpajbHOoe 610po MeIyHaponHOIl CaIyKObl MIMPOTH! U, KpOMe
3TOro, HCNOJB3YeT UX IJI HayyHbIX MCCJEeN0BaHHUE, HAlpHMep,
IS U3y4yeHHs] u3MeHeHUs cpenHedt wuporsl Kutaba. Kutab-
CKHe IIHPOTHble HAaGJIIOAEHHST HCIOJb3YIOTCS TaKxKe HalneH
CoBeTckoil c1yKG60# IIMPOTH! /sl MOJIy4YeHUs] KOOpAMHAT I10-
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mioca. B 1953 r. B KutaGe Ha ooHOM H TOM Ke 3eHHUT-Tese-
CKoIle MIpoBeAeHbl NapaJJiesbHO JBa Psifa LIKUPOTHLIX HABJIO-
JEHHH: N0 MeXXAYHapoAHOH MporpaMme H MO HOBOH MOJITaB-
CKOU mporpamme.

Oco6oii 3acayroii Kutabcko#f LIMPOTHOR CTAHUMH SIB-
JIIeTC TO, YTO OHA HempepbiBHO paGoTaeT CO JHS ee OCHOBA-
Huda. Haxe B roabl Besnnkoit OteuecTBeHHOI BOIHBI paboTa
CTaHLUY He Mpekpallanach. DTO GbLIO OUeHb BaXKHO, TaK Kak
U3 Bcex CTaHUHH MexayHapoaHoOH Cay»KObl IWHPOTHI Henpe-
pbIBHO paboTaJqu ToJbko Muiy3aBa u Kuta6, a ocTasbHbe Ha
pasJiMyHoe BpeMsl BBIXOAMJHM W3 CTposi. KoopAuHAaThl moJsioca
IJIsl 3TOr0 BpeMeHH BbIBOJUJ/IHCH TOJBKO IO 3THM IABYM CTaH-
UaM; X0Ts no moJarote MunysaBa u Kurta6 pacrnosioxeHbl
BBIFOAHO (pa3HOCTb AoaroT 78°), HO GOJbIIOH TOYHOCTH 3HA-
YeHUH X M Y NMONYyuUTb Hesb3d. JJsl MoJiyueHHs] COBepLIEHHO
HaJleXKHbIX Pe3y/bTaTOB HYXXHO UMeTb XOTSl Gbl YeThipe LIH-
POTHBIX CTaHLKMH, PaCHOJIOXKEeHHble Ha KaKOoH-HUOyOb mapaJ-
JIeJId PaBHOMEPHO MO JOJTroTe.

B 1946 r. nauasnuch MJaHOBble LUMPOTHBEIE HAGJMIOAEHHS
Ha 3eHUT-TeJeckomne ¢ 06beKTHBOM B 90 MM u (DOKYCHBIM pac-
crosindeM 115 cM Ha AcTpoHoMHuecKoil 06cepBaTOPUH UMEHH
B. Il. Durearrapara 6aus Kasaunu. IlepBoe Bpemsi na6Jmwomge-
HHS BeJHCh 0 pacIlMpeHHO# mporpaMme OT «3apH A0 3apuy,
HO BCJIEACTBHE TPYAHOCTeH, CBSI3aHHBIX ¢ 06paboTKOH 60Jb-
uloro yucja HabJIofeHUH, OT 3TOH MNporpaMMbl OTKa3aJlkCh.
B 1950 r. nepewtsin Ha mporpaMMy, aHaJOrMYHYIO MOJTABCKOM.
OHa coCcToHT U3 YeThipex ABYX4acOBLIX IPYMM Mo 8 nap B Kax-
noit. Kaxknas rpynna B CBOK0 ouepeib pasjessieTcss Ha JBa
3BeHa. B HacTosiiee BpeMsl BbIUMCJIEHHSI OPTraHH30BaHBl Tak,
4TO IIMPOTA MOJydyaeTcs Ha CJAeAYIOMHMH JeHb Mocjae HabJaio-
Ienuit. HaburoqeHus: HCOMB3YIOTCS 1J1s1 H3yUeHHs] H3MeHeHHU
IIHPOTLl O6CepBATOPUM M /51 MNOJY4YeHHS KOOpPAMHAT IMO-
Jioca.

Hab6uonenust Beaytcs Ha ['OpbKOBCKOH LIMPOTHOH cTau-
LMH, HO OHM JJ15 MOJyYyeHHsT KOODJAHMHAT IloJIoca I0Ka He HC-
TIOJIb3YIOTCS.

OznHako Bce Halld COBETCKHE MIHPOTHbie CTAHLHUM —
ITynkoso, ITonraBa, Kuta6 u oGcepBaTopusi HMEHH DHIeJIb-
rapATa pachnosioXeHbl B Y3KOM HHTepBaJle JOJIroT — Bce-
ro 37°. TlosToMy BbIYHC/IEHHE KOOPAMHAT MOJIOCA X H Y TOJb-
KO MO 3THUM CTaHLMSAM He MOXeT [aTb Bcell »KesJaeMO# TOY-
HOCTH.
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Kak Buano u3 yxe npusenentoii dpopmyast C. K. Kocrun-
CKOTO
P — G, =X COSh+y sin A,

HauGoJiee yBEepPEHHbIE pe3yJ/bTaThl MOXHO MOJYYHTb IO CTaH-
LLMsIM, OTCTOSILIIUM OAHA OT APYro# mo moJarote Ha 90°.

Ecsin, HanpuMep, B3ATb OOHY CTAHLMIO, JeXKallylo Ha Me-
punuane punBuua, apyryio 3anaaHee Ha 90°, To Qopmy.a
C. K. Kocrtunckoro (npu A=0 u A=90°) npumer BUA:

(:P - (‘PCp)O = X,

(P —=9p)1=V-

ATO 3HAYUT, YTO U3MeHeHHe LIMPOTH Ha [ pPUHBHYCKOM MepH-
I¥aHe cpasy JaeT KOOPAMHATY X, a Ha MepuJHaHe, sanajiHee
ero Ha 90° cpasy MOXHO MOJy4HTh KoopauHaty y. bespas-
JIMYHO, HAa KaKuX MepujuaHax OyAyT PachoJIOKeHbl CTAaHLHY,
JIHLIb 6Bl PA3HOCTb AOJTOT MEXIY HUMH cocTasJsiia 90°,— pe-
ureHue 3agaun Oynmer yBepeHHoe. Ecaid ke B3fIThb IUIHPOTHbIE
CTaHLHY, Jexalllie Ha ABYyX GJH3KUX MepuAMaHax, TO KO3(-
(UUMEHTHI B ABYX YPaBHEGHUSIX Mepel HEeU3BeCTHbIMH X U Y
OyAyT MaJo OT/JM4aTbCsl APYr OT Jpyra, M pelleHHe 3anaud
6yner HeyBepenHoe. [TosToMy aJs mosHoueHHo#t pa6oter Co-
BeTCKOH CJy:KOBbl IIMPOTHl HYXKHO MMETb, [0 KpaiHell Mepe,
ele OAHY IWIMPOTHYIO CTAHLHUIO TAe-HUOGYAb B BOCTOYHbBIX paid-
onax CCCP.

Csiepnyer OTMETHTBD, YTO B MOCJIeHEe BpeMst COBETCKHH yue-
Hblit A. 9. OpsioB paspaGoran MeToA A/s NPUGJIHKEHHOrO
onpeje/eHHsT KOOPAMHAT MOJIOCA MO JAHHbIM LIKPOTHBLIX Ha-
6JI0AeHUIl TOIBKO OJHOH 0o6CepBaTOPHH. DTOT METOA I03BO-
JIsleT TakKe NPUGJIMMKEHHO NMpPeIBbIUMCAATh KOOPAUHATHI MO-
JII0Ca Ha KOPOTKHH NPOMEXYTOK BpeMeHH BIepe[, HCIOJb3ys
JUIS1 3TOrO MpejliecTByiolHe HabJI0JeHHus.

B metone A. §1. OpsioBa ronoBoe KoJebaHue Nogoca CUH-
TaeTCs U3BECTHHIM, @ OTHOCHTEJNbHO YeThipHAALATHMECSYHOTO
(cBoGoaHasi HyTauusl) JONYCKAaeTCs, YTO HAa KOPOTKHX Ipo-
MeXyTKax BPEMEHH ero MOXKHO CYMTATb IPOUCXOASLIHUM MO
kpyry. Ilo stomy MeToay B HacTosllee Bpems Ha [lo.araBckoi
o6cepBaTOpHUM OPraHU30BAHO CPOYHOE BblUMCJ/EeHHE MPHOJIU-
JKEHHBIX KOODJHHAT MOJIIOCA AJISI HYXK/J T[EONe3UH U C.1yKObl
BpeMeHH. IJIi 9TOro MCNO.ab3YIOTCS LUMPOTHblE HAGJIOAEHHUS
Ilontaenl, Kura6a, [1ynkosa u Kasanu.
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§ 17. Ipuxenne cesepHoro notioca 3emau 3a 63,5 rons
(1891,56—1955,0 rr.)

MexnyHnaponHasi cayk6a WIHPOTH TIPH ONpeleJieHHu KO-
ODMHAT MOJII0CA He MCKJIoYaeT MeJIeHHble H3MeHEeHUs Cpef-
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Puc. 30. Kpumas nBHXKeHHs moJioca 3a 1aBa roja
(1935.9—1937,9) mo naHHeiM MexXAyHapoOLHOH CJyXKObl
wixpoibl. Jlyuw, uayllue H3 cpeanero nostoca Ha Gyk-
Bl M, U, G, C u K, o3HavaioT Mepuanaue: Muuy3a-

Bol, [Okau, [eiitepcGypra, Kapnodopre u KuraGa.

HHX HIHPOT H 3TO C TeueHHEM BpeMeHH HCKa)kaeT KapTHHY
IBHKeHus noJoca. Ha puc. 30 npuBeneHa KpuBasi ABHUXKEHHS
noJoca mo pesysabrataMm MexXAyHapooHOH CJayxObl HMIHPOTHI
3a aBa roga (1935,9—1937,9), roe sicHo BUJHO CMelleHHe
Bcell KDUBOH [JBUXKEHHS 110J1I0CA OTHOCHTEJNBHO €ro CpejHero
NOJI0XKEeHUS.

W3 3HaueHH# [IMPOT, MOJyYeHHBIX Ha BCeX ILIMPOTHBIX
CTaHUUAX H Ha 0OCepBAaTOPUAX, BeAYLIMX WHPOTHble HAGJIO-
JeHus, a uMeHHo: MunysaBa, Kurad, Kapaodopre, Ieiitepe-
6ypr, Llunuunuatu, IOkas, Ilyakoso, IlosartaBa, Kasals,
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Puc. 31. Kpupasi mBHXKeHHs1 ceBepHOro nostoca 3emau c¢ 1891. 5 mo
1898. 0. ITonoxxenus moJioca OTMeueHHl uepe3 [LecsATYio LOJI0 roja

Bamunrton, I'punsuy, Agenaunna u Jla-Tliata, A. §1. OpJos
BBIUMC/IMJ KOODAMHATHL moJioca 3a mnepuox ¢ 1891,5 no
1955,0. (C 1952 r. KoOpAHHATHI MOJIOCA BBLIYHCJSIOTCS Ha
[TonraBckoit rpaBuMeTpHueckoil o6cepBaTopuu AKaneMHH
Hayk YCCP). U3 nabaoneHuii npeaBapuTeNbHO HCKIIOUAMHCh
MeJJIeHHble U3MEHEHHUs cpeJHefl IUPOThI, IOCKOJIbKY OHH BBbI-
3bIBAIOTCSA IVIaBHBIM 06pa3oM He JBHXKeHHeM [oJioca, cama
e CPelHss LIMPOTa BBIYUC/SAJIACH PAHEe OMHCAHHBIM MeTO-
nom A. §1. OpJoBa. KoopauHaThl nosioca 3a nocjaefHue rofbl
BBIYHMCJIEHBl TOJBKO MO HALIWM COBETCKHM IIMPOTHBIM HabJIio-
JeHusM. Huke Ha opnHHanuaTtu rpacdukax NpHBOLUTCS KPH

Basi JBHXKeHHUs NoJioca 3a 63,5 roga (puc. 31—41).
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Puc. 32. KpuBasi mBHKeHHA ceBepHoOro mnomioca 3emad ¢ 1898.0 me
1904. 0. TTonoxeHHs moJMOCa OTMEUEHHl Yepe3 AECATYI0 QO roja

Dta KpHBas, B OCHOBHOM, €CTb Pe3YJ/IbTaT CIOXKEHHS Tpex
JBHKEHHH MoJI0ca C PasHbIMM MepHoJaMH: YeThIpHAAlaTH-
MECSIYHOro, TOJ0BOTO H MaJso3aMeTHOro noJyroxosoro. Kax-
ABIA PHCYHOK (KpOMe IOCJeQHero) COLEPXKUT KPHBYIO 3a
IIeCThb JIeT; TaK HHTepBaJ B34T MOTOMY, YTO B IIECThb JeT
HIeCTh pa3 yKJIaAblBaeTcs rOJOBOH mepuon H NATb pas ye-
ThIpHaJLATHMecAYHbIH. VHTepecHO OTMeTHTh, UTO aMIIHTY-
na xoseGaHHsl MOJIOCA BCe BpeMs MEHSAeTCS, H HHTepBaJ
MeXIy MaKCHMaJbHLIMH KJIH MHHHMAaJbHBIMH aMILIMTYAa-

MH, KaK 3TO BHIHO M3 TpadHKOB, IOJyd4aeTCss PaBHBIM
okoJio 40 Jer.
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Puc. 33. KpuBas [nBuxeHuss ceBepHoro modiooca 3emau ¢ 1904. 0 no
1910. 0. TlonoxkeHust mosoca OTMEuUeHBl yepes HECATYIO NOJI0 Tonaa

Tak, xopolo BhipaxeHEble MAKCUMYMbl aMIIUTYAB! ObLIH
B 1910 u 1952 rr. Ecau oT6pocuTh HaG/IOAEHHS 3a NepBLIe
nBa roga (1891,5—1893,5), kak MeHee TOYHBIE, UeM IOCJe-
Ayiolllie, TO MOXKHO CUHTaTb MHHHMYMOM aMILIHTYABI
1894 rox. Bropoit ipKko BbIpakeHHBI MHUHUMYM T[ajgaer Ha
1935 rogz.

C 1952 r. amnautyna xosebaHus MOJIOCa Hayaja yMeHb-
LIaThCd; HO 3TO He 3HAYUT, YTO OHA OYAET yMeHbLIAThCH
HEIPEepHIBHO, MOXKET IPOU30HTH U BPeMeHHOe yBeJHueHHe aM-
MIMTyAbl. MHHEMYM 3Ke ee NODKEH HAaCTyNuTh, NPHMEpPHO,
ueped 15—20 Jer.
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Puc. 34. KpuBas qBHKeHHa ceBepHoro nosioca 3emusn ¢ 1910. 0 mo
1916. 0. ITomoxXeHHs1 moJiioca OTMEYeHBl 4yepe3 AECATYH0 AOMI0 roia

§ 18. MpuuuHbl, BHI3bIBAIOLIME ABHIKEHHE MOJIOCOB 3EMIH

[To coBpeMEHHBIM MpPEACTABJIEHHUSM ABHXKEHHEe MTHOBEH-
HOTO MIOJIOCA BpalUIeHHs 3eMJId II0 ee [OBEPXHOCTH OOBsC-
HSETCSl HeCOBMAJeHHEM OCH BpalleHUs 3eMJIH C HaHMeHbluef
IJIaBHOH OCBIO HHEPIHH.

Ecau 661 3eMJst 6bl1a aGCOMIOTHO TBEPALIM TEJIOM H B Ha-
yaJbHBEIH MOMEHT ABHIKEHHS ee OCb BpaIleHHsl COBIajnaja
HaUMeHbIIe! I'IaBHOH OChIO SJJIMIICOMOA HHEPIMH, TO OHA CO-
Brazga/a 6bl ¢ Hell H B JaJbHeHlueM, ¥ HMKAKOTO ABHMKEHHS
MOJIOCOB 110 MOBEPXHOCTH 3eMJH He 6bl10 Obl. JI. Disep,
npuHEMas 3eM/II0 3a aBCONIOTHO TBEPAOE TeJo, MOMYCTH.A,
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Puc. 35. KpuBasi nBHeHHs ceBepHOro mnoJioca 3emau ¢ 1916. 0 no
1922. 0. TTonoxeHHs moJOCa OTMEUEHH! Yepes NecATYIo NO0JI0 roia

YTO B KaKOH-TO MOMEHT BpPeMeHH OCb BpalleHus 3eMJH He
CoBIajaja C HauMeHblIeH OChbI0 3JJHIICOHAA HHEPUHH 3eM-
HOro IIapa. B aToM ciyuae nosyudaercs, yto B JaJbHelIeM
oChb BpalleHHsi 3eMJH GYAeT ONHCBIBATH BHYTPH 3eMJu IO-
BEPXHOCTb KPYrOBOTO KOHYCa, ABHI'asCh BOKPYT HauMeHbIef
rJaBHOH ocH MHepuuu ¢ mepuonoM B 305 cytok. Beaencrtsue
5TOrO ABHIKEHHUS IOJIIOC BPALIEHHS OMUCHIBAET OKOJIO MOJIIOCA
MHepPLHUH Ha IOBEPXHOCTH 3eMJIH HeGOJBIUOH KPYT.

B nmefcTBHTENIBHOCTH MPOJOJIXKUTEJIbHOCTh IepHofa IBH-
XKeHHS MO0JIIoca BpAllLeHUsT BOKPYT MOJI0CA HHEPLHH 3aBHCHT
OT ympyrux CBOHcTB 3eMJH. 3eM/s He abCOJIOTHO TBepIoe
TeJIO M 1o (opMme, Kak 3TO Telmepb HOCTOBEDPHO H3BECTHO,
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Puc. 36. KpuBasi nBukeHHs ceBepHOro mnosioca 3emiu ¢ 1922, 0 no
1928. 0. TTosoxkeHHs moJiioca OTMEUEHbI uepe3 JecsiTyio AOJI0 roaa

6J1M3Ka K TPEXOCHOMY 3JIIUICOMAY. BHyTpu 3emsu NpPOHCXO-
JSAT TIepeMelleH st Mace, 3eMJIETPSICEHHS], OCEaHUe U TOLbeM
MaTepHKOB. DTO MepepacrpeesNeHde Macc BHYTPH 3eMJId H3-
MEeHSIET ee 3JIJIUIICOUJ HHEPUHUH W MeHseT HalpasJeHue IJ1aB-
HBIX OCef.

HonyctuM, 4To B KaKOH-TO MOMEHT BPEMEHH OCh Bpalle-
Hus 3eMJId COBIajaja C HauMeHblIeHd IMIaBHOH OCbl0 HHep-
nuu. Ilepepacnpenesienne Macc U3MeHUJIO (OPMY SJIHICOU-
Jla HHePLHUH, a C/1eJ0BaTeJbHO, U PACIHOJ0XKEeHHe [JIaBHBIX ero
ocell; HauMMeHbIIAsh OCb HHEPLUH BHIIJIA W3 COBMNAJEHUS C
ocpl0 BpameHust 3emuu. Eciu Gvl MepepacmpesesieHrne Mace
[POM3OLLIO OUUH pas M MPEKPaTWJoCh, TO MIHOBEHHAas OChb
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Puc. 37. KpuBas [BHXeHHs ceBepHoro moJioca 3emun ¢ 1928. 0 mo
1934. 0. TlomoxkeHus moJiroca OTMEUEHB! 4Yepe3 JecATYIo A0JI0 rona

BpalleHuss 3eMJid, BB H3 COBINAJEHHUS C OCbI0 HHEpIIUH,
crajia Gbl OMMCHIBATH OTHOCHUTEJBHO MOCJENHEH KOHHUECKYIO
TIOBEPXHOCTh C TEPHOJOM, MPOJOMKUTENBHOCTh KOTOPOTO 3a-
BHCHT OT ynpyrux cBoictB 3emun. [Tosoc ke 3eMud, ecau
cyurath 3eMJi0 cepounoM, cTaa OBl ONHCHBATH OKOJO IO-
JII0ca HHepUUH HeGOoJbLIOH KPYyr. DTO JBHKEHHE OCH Bpallle-
HUsST 3eMJId HasblBaeTcs CBOGOAHON HyTauuel, TaK KakK OHO
MPOUCXONUT 6e3 BO3NEHCTBHSI BHEIIHUX CUJL.

[Tepuon 3TOr0 ABUKEHUS] U3 HAGJIOJEHHH MOJYYHJICS PaB-
HBIM 1,2 rona, 4To 3HAUMTENBHO GOJIbLIE MEPHOMAA, TOJYUeH-
HOro DHJiepoM st aGCOMIOTHO TBEPIOH 3eMJH. DTO PacXoxk-
JIeHHe BIIOCJIEACTBHH OBIIO OOBSICHEHO aMEPHKaHCKHM acTpo-
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Puc. 38. KpuBas nBHXKeHHMs ceBepHoro noawca 3eman ¢ 1934, 0 no
1940, 0. TTonoxeHust mosioca OTMEUeHb! Yepe3 AECSITYIO HOJIO roxa

Homom C. Hblokom6oM, KoTophlli KaK pas U yKasasa Ha To,
yTO 3eMJIsl He ABJsIeTC aGCOMOTHO TBepAbIM TesoM. [To Mue-
Huto Hpblokom6a, mnoJsyueHHBIH K3 HaG6/I0JeHHI Nepuoy B
1,2 roma ecte MMeHHO Nepuox DiJjepa, HO YAJHHEHHBIH 3a
cyeT HeabCOJIOTHOH TBEPJOCTH 3eMJH. HbIOKOMO BBISCHUI,
KaK BJHSIIOT Ha IOJIOXKEHHe II0JIOCOB HHepUHH YIPYrue me-
(dopmauuu 3eMJH ¥ JBHXKEHHSI Macc Ha ee moBepxHocTH. OH
1I0Ka3aJl, 4TO BCJAEACTBHE NEpeMellleHHus] MTHOBEHHO! OCH Bpa-
LUIeHHs 3eMJIH LeHTPoOeKHas Cuyla B J1t060it ee TOUKe MEHseT-
csl KaK II0 BeJIMYHMHE, TaK W IO HANpaBJeHHio. PesyJbTaToM
9TOTO H3MEHeHHUs IIeHTPOOeXKHOU CUJIBI SIBJISIETCH TO, YTO KaXK-
Jasl 4acTuia 3eMJH HAXOAMTCS II0J HeNpephiBHbIM NepeMeH-
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Puc. 39. Kpusass mBuxeHus ceBepHoro nojioca 3emau ¢ 1940. 0 no
1946. 0. ITonoxenus moJiroca OTMeueHbl yepe3 AECATYH HOJI0 rofa

HBIM HamnpsiKeHHeM. DTO JefiCTBHe BLI3BIBAET c/abrle YNpyrue
necdopmanun 3eM/IH, KOTOpEIE BCeraa INPHOIMKAIOT TMOJIOC
MHEPIHH K MoJocy BpameHuss 3eMiad. Eciu 661 3emis Oblia
He ympyras, a, HallpHMep, BCSI COCTOSJIa U3 BOXBI, TO BCJeEN-
CTBUE ee BpALeHHs] MTHOBEHHAasi OCb II0 3aKOHAM MeXaHUKH
coBnaJja Obl C HaMeHbIIel TJ1aBHON OCbl0 HHEpPIUH. DTO 3HA-
YHT, YTO HUKAKOTO JBHKEHHS IIOJIOCOB IO MOBEPXHOCTH BOMHI
He GbL1O OBl

Ipubauxenne moJioca HHEPUHHM K IIOJIOCY BpalleHHS
3eMJM MPUBOJUT K TOMY, YTO CKODOCTb JBMIKEHHS IOJIIOCA
BpalleHuss 3eMJM BOKPYT MOJIOCa HHEPLHMH YMeHbIIaercs, a
CJIeA0BATEJbHO, IEDUOA JBUKEHUS yBesanuuBaercs. Tak ycra-
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Puc. 40. KpuBasi nBuxeHHs ceBepHOro mnoawoca 3emad ¢ 1946, 0 no
1952, 0. TlonoxkeHus momoca OTMeYEHbl uepes NECATYIO AOJIO Toaa

HABJIMBAETCS 3aBUCUMOCTb NEPHOJA CBOOOJHOTO JBMIKEHUS
nosjoca 3eMJit OT YIOPYTHX ee CBOHCTB. DTO JaeT BO3MOXK-
HOCTb HaXOJHUTb ero BeJHUHHY HAa OCHOBE TeX WJM HHBIX Npel-
CTaBJIEHMI O BHYTpEHHeM CTPOEHHHM 3eMJIH. 3HAUYUT, B COrJa-
CHH C KJIaCCHYeCKOH Teopuel, B KOTOpPOH 3eMJ/s cuuTaercs
chepon oM, MOXKHO CKasaTb, YTO IIPU CBOOGOAHOH HyTaIUH
TPaeKTOpHs MOJIroca BpalleHns 3eMJId OTHOCHTEJNBHO MoJioca
HHepLMH B cpefHeM O6/M3Ka K KPYrOoBOH; pamuyc 3TOH Cpen-
Hell TPaeKTOPHH, KaK NOKa3bIBAIOT HAOMIONEeHHUS, PaBeH 4,5 M.
Ecnu cuutaTth 3eMJ10 TPEXOCHBIM 3JJIHIICOUAOM, TO 3Ta TPaeK-
TOPHSA NMPEACTABHUTCH JIIUICOM C OYeHb MaJblM 3SKCUEHTPH-
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Puc. 41. KpuBas 1BHXeHHs ceBepHoro noJioca 3eman ¢ 1952. 0 no 1955.0
[MonoxeHus moJioca OTMEYeHHl Yepes [JeCATYIO AOJIO rofa

cuTeToM '; GOJIBIIAasi OCb 3JJIMIICA 110 HaNpaBJIeHHIO COBIA-
ZIaeT ¢ MaJoil ocbio skBaTopa. OLHAKO B JeHCTBUTEJbHOCTH
3TO ABHIKEHHE IOJII0CAa C YeTHIPHAAHATHMECSUHBIM [1€PHOJOM
UMeeT CJOXHBIH M HeNpaBU/IbHHIN xapakrep. Ilo HaHHBIM
A. §l. OpsioBa, aMmiuTyna OBHUKEHHUS NOJIOCA BpAlIEHHS BO-
KPYr TOJII0Ca HHEpUHH (HMHAYe rOBODS, PAacCTOSTHHE MeXIy
HUMH) HE OCTAeTCsl IOCTOSIHHOH, a MeHSeTCsl B 3HaYHTeJbHBIX
npenenax. Tak, 3a Bpems ¢ 1892 mo 1938 r. usmeHeHuss am-
MJIHTYAB TpoucXonuau B npenesax ot 0,04 no 0,25 cexyHmbl

1 SKCLleHTpHCHTeTOM 3JUIMIICA Ha3bIBA€TCA OTHOLUEHHE PaCCTOﬂHHﬂ
MeXay $oKycaMH K PaccTOSHHIO GOJbIION OCH,
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Puc. 42. JIBuxeHue nomioca (YeThIpHAnLaTHMECSUHBIH IEPHON)
c 1892 no 1938 r.

ayru. Ha puc. 42 npuBeseHa KpuBasi 3Toro JBHKeHHs ¢ 1892
no 1938 r.; 3mech sICHO BUAEH ero CJAOXKHbIH xapakrep. Ilo-
JI0C 3eMJIM IBHIKETCS B TOM K€ HalpaB/eHHH, B KOTOPOM
Bpauiaercs 3eMJs.

Kpome atoro nBueHus nojioca 3eMJd OTHOCHTENbHO MO-
JIIOCA HHEPUHHU C YeThIPHAALATHMECSYHBIM [epHoAoM, O6Ha-
PYKEHO IBHIKEHHE IOJIOCAa C OJOBLIM NEPHOLOM.

Merteoposoruueckue Ce30HHbBIE SIBJIEHHS, NPOHCXOASILINE
Ha NOBEPXHOCTH 3eMJIM, a UMeHHO: o6pa3oBaHue W TasiHHe
CHEXKHOTO MOKPOBA M B OCOGEHHOCTH IepeMelleHHs] BO3LyIl-
HBIX MacC B pa3/MYHble BPeMaHa TOfa, H3MEHSIOT SJJIHUIICOU]
HHepIHH 3eMJIH U HanpaBJIeHHe ero JIaBHBIX OCefl, BRI3bIBASI
TEM CaMbIM IBWXEHHE NoJIoca HHEPIHH C FOROBBHM IlepHo-
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[IOM. DTO JBMKEHHEe IO0JI0CAa HHEPLHUH NMPOHCXOJUT B IIOCKO-
CTH MepHIHMana, neprneHAHKyJIsipHoro I'puHBHYCKOMY, B CpeA-
HeM ¢ ammutynoit 0,03 cekynasl nyrd. Tak Kak moJioc Bpa-
IIeHHs ABHXKETCS BOKPYT TOJIOCA HHEPLHUH, TO eMy Nepefaer-
CSl U 3TO ApYroe ABHXKeHHe C TFOJOBLIM NEPHOJAOM [lia ellle, MO
HEKOTOPHIM MNpHYHHAM, B yBeJHueHHoM Buze. [losyuaercs
TaK, 4TO [OJIIOC MHEpLHH KoJeGJercss B IIJIOCKOCTH Mepuiua-
Ha, NepheHAHKyJaspHoro ['punBUHUCKOMY, ¢ ammiurynoi 0,03
CEeKyHIBl IyT'¥ C FOLOBBIM IIEPHONOM, a OT 3TOrO JIBHXKEHHS
HOJII0Ca MHEPIHH IOJIOC BPAIEHUS JIBHXKETCH C FONOBHIM XKe
NEPUOZIOM IO JJIHICY, CPeRHsAs JJIHHA GOJBIION MOJYOCH KO-
tToporo paBHa 0,088, a maJnoit — 0,075 cekyHawl ayrd. B gu-
HeMHBIX eQUHMIIAaX OOoJbllas MOJYOoCh 3JJIMICA paBHa 2,7 M,
a majas — 2,3 M. DTo ABUIKEHUEe Ha3blBAeTCsl BHIHYXJAECHHBIM
IBIDKEHHEM II0JII0ca.

[onoBas cocrtaBssiomias coxpaHsieT YCTOHYMBOCTb M IO-
CTOSIHCTBO TOJIbKO B CPefHEM 3a GOJbIIOH NMPOMEXKYTOK Bpe-
MeHH, a OT rojia K TOLy OHa MOXKeT H3MeHSITbCA. DTo HU3MeHe-
HUe BBI3bIBAETCSI TEM, UTO CE30HHBIE SIBJIEHHS, NPOUCXOISLINE
Ha 3eMJle, O KOTOPBIX TOBOPHJIOCH BhIllle, He CTPOro MepHOMIH-
yecke. VIHBIMH c/ioBaMH, TaK HasbiBaeMblHl «reodu3uuecKuit
ron» (MpPOMEXYTOK BpPeMeHH MeXIy MUHUMyMaMH TeMIlepa-
TYp BO3[yxa) He paBeH TPOIIMUECKOMY I'OAY, @ MOXKET IIPOROJI-
x)atbcst ¥ 11 u 13 Mecsles, BCJAeICTBHE Yero rojioBasg COCTaB-
Jswomas u OelBaeT HeycTOHUHBA.

B pesysbTaTe cBOGOAHON HyTalMH W BBHIHYXKIEHHOH HyTa-
MM OCb BpallleHusl 3eMJIM COBEpIIaeT OKOJO HauMeHbIeH
f7IaBHOH OCH HHEPLHMH CJIOKHOe ABHXKeHHe C YeThIpHaALATH-
MECSYHbIM, TOJOBBIM U e[lBa 3aMeTHHIM IOJYTOLOBBEIM MEpHO-
IaMH, BCJeICTBHE Uero CEBEPHBIN MOJI0C U OMHUCHIBAET HA IO-
BEPXHOCTH 3eMJIH CJOXKHYI0 KPHBYIO, H306paXKeHHyI0 Ha BHI-
IIeNPUBEIeHHBIX PUCYHKaX. Takylo Ke KPHBYIO OMHCHIBAET U
10KHBIH modqioc 3emun. He3HauuTesbHOE pacxoxAeHHe B KPH-
BbIX, ONMHCBIBAEMBIX CEBEPHBIM M IOXKHBIM IOJIOCAMH 3eMJIH,
MOXKET NPOM30HTH TOMBKO 3a CyeT HeOOJBUIMX HEeMOJsPHBIX
U3MEHEeHHH IIHPOTHI, T. €. TAKHX H3MEHeHHH, KOTOphle 3aBH-
CAT He OT JBHXKEHHS II0JII0CA, & OT KAKHX-TO APYTUX MPHUMH.
[TpuynHbl BO3HUKHOBEHHS HEMOJISAPHBIX H3MEHEHHH LIMPOTHI
MBI TIOKA He 3HaeM. B pasjauuHbIX MecTax 3eMJH, 3TH H3Me-
HEHHsl LIHPOTH pasJinuHbl. Ilo BCelt BepOSITHOCTH, OHH NpO-
HCXOJAT BCJIEACTBHE PA3/IMYHBIX AedopMalyil 3eMHBIX MOPON
BEPXHHX cJ10eB 060souky 3em/an. UTo6bl 3HATH TOUHYIO Kpi-
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BYIO, KOTOPYIO ONHCHIBAET HA TMOBEPXHOCTH 3eMJu IOMKHBIH
OMIOC, HYXKHO TaK e M3YUHTb [BHXKEHHe I0XKHOro MoJioca
3emJH, KaK ¥ ceBepHOro. ILjsi 3TOrO HYXXHO IOCTPOHUTbL CEThb
IINPOTHBIX CTAHLUH B I02KHOM NOJyLIapHH, KaK 3TO ObLIO CHe-
JIaHO B CBOE BpEMS B CeBEPHOM.

3axkaoueHue

[Ipu cOBpeMEHHOM COCTOSIHHH HayKH O JBHXKEHHHM IOJII0Ca
MOKHO CJIEJHThb 32 KOJNeOaHUSAMH LIMPOTHI, BHIUUC/IATL H3 Ha-
O/IofeHHu KOOpAHUHATBl MIHOBEHHOTO I0JI0CAa OTHOCHUTENbHO
€ro CpPeHero MoJIoKeHus u, 6oJee TOro, peJBbIYHCIATD C J0-
CTaTOYHON /IS MPaKTUYECKHX HYXKJ TOYHOCTBIO 3TH KOOPZAHU-
HaTbl Ha HEKOTOpoe BpeMsi BrepeA. Ho coBeTckue yueHble
3THUM He orpaHuuuBaloTcsi. Kak Mbl y»Ke roBOpHJIH, KPHBafd,
KOTOPYIO ONHCBHIBAeT MOJIIOC BpalleHuss Ha MNOBEPXHOCTH
3eMmJ14, B OCHOBHOM 3aBHCHT OT BHYTPEHHErO CTPOeHHs 3eMJIH,
OT NPOLECCOB, MPOUCXOASAIIUX BHYTPH 3eMJH, a TaKXe OT
0co6eHHOCTell Ce30HHOr0 X0Ja MEeTeOpPOJIOTHUECKHX Mpolec-
coB. [ToaTomMy u3yueHHe HBHIKEHHS MOJIOCOB 3eMJIH MOXKET
JlaTbh HayKe BaKHble CBENEHHsI O BHYTPEHHEM CTPOEHUH 3eM-
JIM, UTO TpeACTaBJseT [NyOOoKuil HHTEpeC MJis reo(HU3UKH.

[IpenBelunc/eHHe KOOpPAMHAT MOJIOCA AJIsS NPaKTHYECKHX
eJell Ha HEeCKOJbKO HeleJb BIIepe] AeJaeTcss B Hacrosulee
Bpemss Ha [loaTaBckoii rpaBuMerpuueckoil o06GcepBaTOpUU
ONBITHBIM NyTeM Ha OCHOBE INpeJIIeCTBYIOIINX HAOGJMIONeHHH.
Jo cux nop HeT TeopuH, Ha OCHOBAHHH KOTOPOH MOXKHO GBLIO
OBl IpeBLIYUCAATL KOOPAHHATHL MMOJIOCA HA HJHUTEJNbHBIH HH-
TepBaJ BPeMeHH BIepel, NOLOGHO TOMYy, Kak 3TO HAeaeTcs
BO MHOTHX ADYruUX 06/acTX acTpOHOMHH. DTa 3ajaua OYeHb
TPy[IHAas; MOXHO CKa3aTb, YTO OHA HENOCHJIbHA ONHHM acTpo-
HoMaM. Bosiee 150 siet Hasan JI. Dfijep pewrus 3agauy o aBH-
KEHHMH M0JI0ca, NPHHHUMAas 3eMJi0 3a aBGCOJIOTHO TBEPLOE
TeX0. DTO BIOJHE eCTeCTBeHHO. JI. Diljep HHuero He 3HaJ
HJIF OUeHb MaJIo 3HaJ/l O BHYTPEHHEM CTpPoeHHH 3eMJid. Tenepb
JeJ0 OOCTOUT MHAye; y Hac HMeeTcs 3HauyuTesJbHO GOoJblie
JaHHBIX [JIs PelleHHst 3TOH 3ajauu. ['eosorus, reodusnka u
ceficMosiorust JaJu B Hallle Paclopsi)KeHHe MHOTO CBeIeHHH
0 CTPOEHHH 3eMHOTO lapa.

Hamu oreuecrBennble yuensle JI. C. Jle#i6enson, M. C. Mo-
qaoneHckudl u E. I1. $enopos npoenu hyHIaMeHTaJbHBIE HC-
cJefoBanus 1o sroMmy Bomnpocy. JI. C. JleliGeH30H 3HAUUTeNb-
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HYI0 YacTb CBOMX TpPYHOB MOCBATHJ [PUJIOKEHHIO TEOPHH
YIIPYroCTH K BOIpocaM CTpoeHus 3eMmJHd. Ero runoresa 3aBHu-
CHMOCTH MJIOTHOCTH 3€MJIM OT I'MIyOHHBI $BJSETCS B HACTOfA-
llee BpeMsi, MOBUAUMOMY, OoJjee NpPHEMJEMOMH, 4eM JIpyrHe
runotessl. [To runorese JleiiGensona, 3eMIs COCTOUT M3 IJIOT-
HOTO KHAKOTO $/1pa, 3aKJIOUEHHOTO B MeHee IJIOTHYIO YIIpy-
ryio o6osouky ToguiuHoif okoso 3000 kM. CpenHss TBep-
JOCTh 3TO# 0GOMOYKH MPHOJH3UTETBHO BABOE OOJbIIE TBEpP-
JIOCTH CTaJH.

M. C. MoJiogeHCKHH MPOJOJIKUI HCCIeJOBAHUA, HayaTble
JlefiGensonom. lcrmosnb3oBaB BCe COBpEMEHHBle JaHHBIE
0 BHYTPEHHEM CTPOEHHH 3eMJIM, OH PacCYuTaJ JJIs HECKOJb-
KUX Mojesel 3emin Te nedpopMalyu U HaNpsXKeHHsI, KOTOpble
BO3HHKAIOT B 3eMJie NIPH BO3IeHCTBUM Ha Hee CHUJ NPHUTSIKe-
uust JIyuel 1 CosHna. OfLHAKO Ha OCHOBAHHU BCEX HMEIOLIHX-
CSl MCCJIEIOBAHUE MBI BCe XKe HHYero He MOXKeM CKasaTb OIlpe-
JesleHHOro 06 sigpe 3eMJH: XKHIKOe OHO WJH TBepIloe.

[To coBpeMeHHBEIM MpeaCTaBJEHUSM, TPaHHIIA, KOTOpas OT-
JleJIsieT BePXHIOI 000JI04KY 3eMJId OT ee siApa, JIEXHUT Ha IJ1y-
6une 2900 kM. O6bem sgpa COCTABJAAET OLHY LIECTYIO YacTb
o6beMa 3emgu. B u3yueHHH BHYTPEHHEro CTPOEHHs 3eMJIH,
0COOeHHO 3a IOCJeNHHe TOAbl, HMeloTcs 6oJbliie JOCTH-
JKeHHs, KOTOPBIMU Mbl 06s13aHBl ceficMoJsioruu. CeHcMOJOTHA
usyyaer koJe6aHWd B 3eMHOH Kope, BhI3bIBaeMble CaMBIMH
pPasHOOOGPA3HEIMH NDHYHHAMHU: 3eMJIETPSCEHUSIMH, MCKYCCT-
BEHHBIMU B3DHIBAMH, NTaflcHHEM Ha 3eMJII0 KPYNHBEIX METEOpH-
ToB ¥ Ap. ITon BO3gmelicTBHEM TakuxXx sBJEHHH B 0GOJOYKE
3eM/1M BO3HHKAIOT YIpyrue KoJeGaHHs, KOTOPble MepenalnTcs
Ha OoJsbiine paccrossHusg. CKOPOCTb pacnpoCTPaHEHHs 3THX
YIpYrux KoJeGasMil HJIH YIOPYrUX BOJIH 3aBHCHT OT IJIOTHO-
CTH U MeXaHMYeCKux cBoicTB 3emsu. Msyuas ckopoctb pac-
[IPOCTPAHEHHUs] TAKUX BOJH, MOXHO MOJYYHTb CBEIEHHS O Me-
XaHHYECKHX CBOHCTBAxX BelleCTBa B HeApax 3eMJd H 06 ero
MJIOTHOCTH HAa PasJIHYHBIX IyIyGHHAaX.

Ho nonepeunsle ceficMiueckre BOJHBEL He MPOXOASAT Yepes
PO 3eMJM, a 3aTyXaloT Ha TpaHulle, pasfessiollell BHEII-
HIOI0 060J10uKy 3emal H ee fapo. [ToaTomy Haubodee Hagex-
HBI# CIIOCOO M3yueHHUsT BHYTPEHHEro CTPOeHHs 3eMJIH 0 CKO-
pOCTH pacnpocTpaHeHHs CeHCMHYECKHX BOJIH Pe3yJ/bTaToOB He
AaeT, KaK TOJbKO MBI MEepexoliM K ee fAPY. 3HAUMT, HYXKHO
H3BICKWBATb HOBBIE MYTH pellIeHHs TOH 3amauH.
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OnHO U3 HOBBIX HANMpABJIEHUH PA3BUTHs Y4YEHHs O 3eMJe
3aKJ/I04aeTcss B NPUMEHeHHM K H3yUYEHHIO ee BHYTPEHHero
CTPOEHHSI HayK, HCCJAeLYIOLIHX BpallaTeJbHOE [BHXKEHHE
3eM/u H NpU/IHBHBIE Ae(hOpMaluM, BbI3bIBaeMble INPUTSKE-
HueM Jlynbl 1 CosHIla, T. €. aCTPOHOMHH H rpaBuMerpun. K3
aCTPOHOMHH [JIs1 BBIIIEH3JIOXKEHHOH I NPUTOAHBE! LIMPOT-
Hble HaGJIIOJeHHs, KOTOpble Jal0T BO3MOXKHOCTb H3YUHTb H3-
MEeHEeHHs! HalpaBJeHUs CHJIbl TsKeCTH. Hanpas/ieHne CHJIBI
TS2KECTH B JIIO60M MecTe 3eMJIH MOXKHO HaHTH IPH MOMOLIH
oreca. Ho oHO MeHsieTcs mof JeficTBHEM CHJIbI NPHTSKEHHS
Jlyuet u Coanna. UToGb! H3y4HTh, KaK 9TO HaNpaBJ/leHHe CHJbI
TAXKECTH MEHSIeTCs, HyXKHO H3MepATb IIHPOTy MecTa HabJio-
JleHHsl ¥ 110 HaGJIOJeHHSM M3MEeHeHHH LIMPOTHl CyJUTh O NpH-
JIMBHBIX KOJIeOaHHsAX OTBeca.

I'paBuMeTpusi JaeT BO3MOXKHOCTb MOJYYHTh HAaHHBIE O
NPUIMBHBIX JedopMaluax 3eMJIH.

CoBMECTHBIMH yCH/IHSIMH TeO(pU3HKOB, aCTPOHOMOB, Mare-
MaTHKOB, METEOPOJIOrOB H Te0JIOrOB MOXKHO GyZer mOGHThCS
XKeJIaeMoro ycrexa B pelIeHHH IOCTaBJEHHOH 3a1auu.
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