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[TpenucnoBue
penakrtopa nepeBoja

Ipennaraembli BHHMaHHIO COBETCKOIO YHTaTeJsi NEpeBOL
HeGoablioil o o6bemy KHHrH I1. ladder-CMuta — ofHO U3
nepBbIX Nocobuil MO0 acCTpPOHOMHH, PACCUHTAHHLIX Ha MCHOJb-
30BaHHE MHKpOKaJbKyJsitopoB. IlepeBox 6nin1 ocyllecTBJieH
N0 BTOPOMY H3JaHHI0 3TOH KHHTH.

I'oToBsick K HaGAIOeHHsIM, aCTPOHOM OLEHHBAEeT YCJOBHS
Ha6GJNI0IeHus CBETUJ M SIBJI€HHH, NepHoAbl HX BHIHMOCTH, NO-
JIOXKEHHE CBETHJ Ha HeGecHOH cdepe, o6cTosATENbCTBA HABIO-
JIeHHsi 3aTMEHHH H T. A. Bece ato siBAsieTcst npeaMeToM Hpak-
THYECKOH acTpOHOMHH, KOTOpPOH H NOCBsillleHa HacToslas
kuura. Kaxablit ee naparpad conepXHT NOAKpPeNJeHHbI# IpH
MEPOM pEUEeNT pelleHHs 3alaud NPaKTHUeCKOH acTpOHO-
muu. Heckosabko Bhinagaer W3 o6ulero cTUJst JHllb § 52 o Bo3-
MYLIEHHSX MJaHeTHBIX OpOHT, MMEIOHIHH CKOpee WJJIoCTpa-
THBHBIH XapaKkTep.

Xorsi KHHra 6e3ycjJoBHO NPEACTaBJAET HHTEpec IJs JIIo-
60ro yuTaTeNs, HHTEpecylonerocsi HabJaAaTeJbHbBIMH ACNEK-
TaMHM aCTPOHOMHH, OHA paccyHTaHa Ha acTpOHOMa-JobuTels,
M TOYHOCTb, KOTOpYyl0 oGeclneuyHBaloT COAepXKailHecsi B HeH
cBoe0o6pa3Hble NpOrpaMMbl BBIYHCJAEHHH, HE OUEHb BEJHKa
(xax bt pas oHa oueHuBaercs aBTopoM). Uurarenio, kKoTo-
pblii XOYET NpOBECTH BBHIYHCJIEHHS! € GOJblI€H TOYHOCTEHIO,
NpHAETCH [ONOJHHTH MNPHBOAHMbBIE aBTOPOM MNpOrpaMMBbl,
NnoJb3yfiCh CBEIEHHUSIMH, COAEpXKaIIMMHCSl, HamnpuMep, B
kuure B. K. A6anakuna «OcHoBbl 3deMepHIHOH acTpo-
niomuu» (M.: «Hayka», 1979) uau B NOCTOSIHHOH 4YacCTH
ACTpOHOMHYECKOTO KaJeHaapsi (nocjefHee H3JaHHE BBILLIO
B 1981 r.).

Jlisi BhIUHCJEHHH MOXHO HO0JIb30BaThCs NMPakKTHYECKH JIo-
O6LIM OTEYECTBEHHBIM KaJIbKYJSITOPOM /51 HHXXEHepPHbIX pac-
YeTOB HJIH NPOTPAMMHPYEMBIM KaJbKyJdATOPOM (Hanpumep,
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«dnexrponnka» C3-15, B3-18, B3-36, 63-34 u np.). Bosee
nofpoGHble cBefleHHs1 06 ycTpoHcTBe H paboTe KaJbKyJaTOpPOB
MOXHO HaHTH, Hanpumep, B KHUrax B. Tuabge u 3. Aabt-
puxtepa «C MHKpOKalNbKyJsTOpoM B pykax» (M.: «Mup»,
1980) u TI'. Kpoitna «YUro ymeer MOH MHKpOKanbKyJaTOp»
(M.: «Mup», 1981).

HcxonHble jaHHble, TOMHMO NIPHBOJHUMbIX B KHHXK K€, UHTa
Tejlb MOXKET HalTH B mepeMeHHOH yacTH ACTpOHOMHYECKOro
Kajengapsi (BBHITyCKaeTCs €XeronHo H3natenbcTBomM «Ha-
yka»), «CnpaBouHHKe Jio6utenss actpoHomuu» Il. I'. Kynu-
KOBCKOro (mocjefHee H3JaHHE BHINYLIEHO H3AaTeJbCTBOM
«Hayka» B 1971 r.) U B «ACTPOHOMHUECKOM e€XXErOIHH-
ke CCCP» (BbINYCKaeTCs €XEerogHo H paclnpocTpaHsieTcs
yepe3 MarasHHbl «AKaZeMKHHIH>»).

Kak npaBujio, B KHHr€ He NPHBOAHUTCS BHIBOL ¢opmyd
€ro MOXHO HalTH B yXe ynomuHaBmefics kHure B. K. AGa-
JIJakHHa U B YHHBEPCHTETCKHX Kypcax cepHueckoll acTpoHo-
MHH U HeGeCHOH MeXaHHKH.

B HeKOTOpHIX Ciyyasix TEPMHHOJOrHSI aBTOpa HECKOJbKO
OTJIMYaeTCsi OT NpHHATOH B OoTeyecTBeHHOM JHTepaTtype. Tak,
HanpHMep, B OTeyeCTBEHHOH JIHTepaType NAaHeTH, pacnoJa-
raouiiecsi 6auxke K ConaHy, yeM 3emsisi, OGLIUYHO Ha3LIBAIOT
HHXXHHMH, a JaJblie — BepXHHMH. ABTOp BMECTO 3TOTO roBo-
PHT O BHYTPEHHHX H BHELUHHX NJjaHeTaX. BMecTo nosuiHoHHO-
ro yraa cserJioro guM6a (§ 55) B oTedecTBEeHHOH JiUTEpaType
O6LIYHO FOBOPAT O MO3HIIHOHHOM YIJle 3KBaTOpa HHTEHCHBHO-
¢t ¥ T. 1. OfHaKO BO BCeX CaydasiX aBTOp AaeT onpejeleHHe
HCNOJIb3YyeMbIX TEPMHHOB, TaK 4YTO HeAOpa3yMeHHsi HCKJIO-
YyeHbI.

Cuenyer Takxe HMeTb B BHIY, YTO Ha TeppHTopHH CoBber-
ckoro Cotosa nocranoejaeduem Coeera Munucrpoe CCCP
«0O mnopsinke HcuucieHuss BpemeHH Ha TeppHTopuH CCCP»,
OpHHATHIM B KOHUe 1980 r., ycraHoBJ€HL HOBbie rpaHHIbI
YaCcOBLIX MOSICOB. DTHM K€ NOCTaHOBJeHHEM NpeLyCMOTpPEHO
pBefienne Ha TeppHTopHH CCCP neTHero BpeMeHH: exe-
rogfHo ¢ 0 yacos nepBOro ampessi BCe Yachl NepeBOASITCS
Ha ondH Yac Boepei, a B 0 yacoB mnepBoro OKTsA6ps —
Ha OAMH 4Yac Hasax. Takum o6pa3oM, ¢ OKTAOpsi MO Maprt
«MOCKOBCKOE BpeMsI» COOTBETCTBYeT BpeMeHH TpeThero yaco-
BOTO NOsiCa, a C anpedisi N0 CeHTsI6pb — YeTBEPTOTO M oOnepe-
)KaeT BCeMHpHOe BpeMsl COOTBETCTBEHHO Ha 3 H 4 wyaca.
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3aMeTHM B 3aKJIOYEHHe, YTO MOCKOJBKY B OPHMIHHAJe
KHHXXKa NpelHasHayajnach AJsi acCTPOHOMOB-JIOGHTENEH, K H-
BYLIMX B @HIJIOA3bIYHBIX CTPaHax, rae HepabouyWe AHM 4acTO
NPUXOAATCS HA PEJNHTHO3HbIE€ TpPa3JHIKH, B psle caydaes
YCJIOBHS1 BHAHMOCTH CBETHJ pPacCYMTHIBAIOTCS HA 3TH JLATHL.

r. Jleiikun






locssuyaerca /1
u lMukau

O6 3TOH KHUTEe
U KaK el0 noJib3osaThbcs

Mpl yacTo 3ajaeM BONpPOCH: «a GyAeT JIH BHIEH B 3TOM Me-
csine MepKypHii?» uiu «kakoBa ¢asa Jlynol B cjefylOUHi
BTOPHHK?» HJIH JlaXKe «CMOTy JiM s1 HaGmaiofaTh 3aTMEHHE B
BocroHe?s. BoamoxXHo, BamM ypacTcsi HAHTH OTBET B rasere
WM TOCMOTpeTh B OHOJHOTEeKe ACTPOHOMHYECKHH €Xerof-
HHK. MoxeT 6biTh, Bbl 1aXKe N0Jy4aeTe KaKOH-THGO acTpoHo-
MHUeCKHH »KypHaJ, conepxaiuuii HyXHble cBefenusi. Ho s
N0J103peBalo, YTO BaM He MPHAET B roJIoBy CECTb H paCCYHTaTh
BCE 3TO CAaMOMYy, XOTfl B Hall BEK KapMaHHOH MHKpOMHHHa-
TIOpU3OBAHHOH HHTErpajbHOH 3JIeKTPOHHKH BHINOJIHHTL Ta-
KHe pacucThi NOA CHJy Kaxaomy. [laxe €CJIH Bbl HE CJIHLIKOM
CBeAylL(¥ B mMaTeMaTHKe, Bbl CMOXX€Te HalTH OTBeT IOYTH
mo6oii  3aHHTepecoBaBilell Bac aCTPOHOMHYECKOH 3anayM.
Hy>Hbl BCErO JIHLIb 3Ta KHHTa, KaJbKyJsiTOp, JIHCT Gymary,
KapaH[ail H npocTasi JuHeika. Cjefysi miar 3a imarom He-
CJI0XKHOH HHCTPYKIHH u3 nmaparpada, NOCBsLLEHHOro Baluei
3ajaye, Bbl MOJYUYHTE OTBET.

Bam KaJbKyJsiTOp HE LoJ2keH ObiTh CAHIIKOM CJOXHBIM H
JIOPOTHM, HO, € IpYroH CTOpPOHbI, OH JIOJI2K€H BHINOJHSATh He
TOJILKO YeThipe apH(pMeTHUeCKHX JeHcTBHs. Kak MHHHMYM,
KaJbKyJAsiTOp JOJKeH J[aBaTb CHHYC, KOCHHYC, TaHIeHC
(1 o6paTHbie UM (YHKLHH) JJs J1060ro yria, BhipaKeHHOT o
B rpajycax WIH pajgMaHax (He NOJbL3yHTeCh KaJIbKyJATOpa-
MH, paboTalOLIHMH B OTpaHHYEeHHOM JHana3oHe yraos!). Baw
KanbKyJsiTOp LOJKeH TaKXe JaBaThb KBaJpaTHble KOpHH H
snorapu@gMbl ukcea. Jlpyrdie Bo3MOXHOCTH He OYeHb BaXHBHI,
XOTsi, KOHEUHO, OHHM o00JjierdaloT BbiuHC/IeHHs. Hanpumep,
oYeHb N0Je3HO HAJHYHE HECKOJbKHX perHCTpOB NaMsiTH, B KO-
TOPHIX MOXHO XpaHHTb NpPOMEXyTOUHble pe3dyibrarthl. Eciu
y Bac NporpaMMHpyeMbii KaibKyJsITOp, TO Bbl MOXeTe cocTa-
BHTh NpPOrpaMMy H BBEINOJHATL GOJbLIYIO YacTh paciyeToB
aBTOMATHYECKH, cGeperasi BpeMsi H CHJIbl, — C MOHM KaJibKy-
JISITOPOM $1 TaK H HOCTymalo.

Cefluac B mpojaxe HMeeTCA MHOXKECTBO pa3JHYHBIX
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KaJbKyJSITOPOB, H LIEHbl Ha HHX, NO-BHAHMOMY, MPOIO/IXKAIOT
cunxkarbcss. Pasymeercs, ¢ Gosiee «yMmeqbiM» yCTPOHCTBOM
Bam Oygmer paborath ropasno Jerye. BoiGHpasi Kanbkyasitop,
He OYyeHb NpHCAYWIHBaHTeCh K apryMeHTaM O IpEeHMYILecT-
BaxXx TOH MJIH HHOH JIOTHYECKOH CXeMBbl, 3aJl0XKE€HHOH B €ro
ycrpoiicTBo. Kaxkasi umMeeT CBOH JLOCTOHHCTBA, H Jo6as no-
3BOJISIET MPOBOJHTHL BLIYHCJEHHS ONHHAKOBOH CJOXHOCTH.
BaxHo TilaTeJbHO NPOYECTb HHCTPYKLHIO H JOCKOHaJbLHO
H3yYHUThL Balll HOBLIH KaJbKyJsiTOp, YTOGHl GbLICTPO H TOYHO
BECTH pacyeThl. ¥ 6eIHTECh, YTO Bbl «UYBCTBYETE» KJIaBHATYpPy
H 4TO OJHOKpaTHOE HaXaTHe KJaBHIIH HPHBOJHT K HOsIBJE-
HHIO HAa HHIHKarope OxHOH LH(pPH, a HE HECKOJBKHX, Kak
6biBaeT, KOra KaJbKYyJATOpP OT3LIBAETCH Ha JpoKaillee HJH
cnaboe HaxaTHe. HakoHeln, oG6paTHTe BHHMaHHE Ha JOHOJ-
HHTEJIbHbEIE BO3MOXHOCTH, KOTOpble MOI'YyT OKa3aTbCsl IOJIE3-
HbIMH — HalpHMep Ha KJaBHIYy Npeo6pa3oBaHHsi BpeMEHH
HJIH yrJa, BblpaXXeHHOro B yacax, MUHYTax H CeKyHJax, B Oe-
CSITHYHBIE JOJIH Yaca; K/J1aBHIY, NTOCPeJCTBOM KOTOPOH J1060i
yroa (NOJIOXHTENBHLIH HJIH OTpHLATENbHBIH) TNepeBOAHTCS
B HHTepBan 0—360°, u ka1aBHmy npeoGpa3oBaHHs NpPsIMO-
YroJabHBEIX KOOPAHHAT B NOJsipHble (€€ MOXHO HCNOJb30BaTh
IJ1s1 UCKJIOYEHHS] MHOrO3HayHOCTH NpPH BBHIYHCJEHHSIX € KpY-
roBbiMH QYHKLHUSIMH) .

IToBTOpsisn BbIYHCIAEHHS1 B paGoyHX NpHMepax, NPHBENEH-
HbIX B KHHre, He TPEBOXbTECb, €CJAH NOCJeIHssI 3Hayailas
nHdpa B BallHX pacueTax He COBHafaer ¢ Moei. ATO OGLIUHO
GoiBaeT CBSI3aHO C pa3/HYHEM BHYTpeHHeH TOYHOCTH HallHX
KaJbKyJIAATOPOB (T. €. YHCJOM 3HAYauHUX UHOP, C KOTOPLIMH
onepHpyeT KaJbkyasitop). Eciu BHYTpeHHsIi TOUHOCTb Ba-
1Iero KaJbKyJsiTOpa CEeMb HJH BOCEMb 3Hauyaillux uHop,
omHOKa KOHeYHOro pe3ysnbrata OyaeT AOCTATOYHO MaJga.
3peck YMeCTHO CKa3aTb HECKOJBKO CJIOB O MHKpPONpPOILeCcCo-
pax; 3TH ycTpoiicTBa, NOAOGHO BCEM BBIYHCJHTEIBHBIM CHCTE-
Mam, TpeGyloT HCHOJNb30BaHHsl SI3bIKa HpOrpaMMHpOBaHHS.
MHorHe sI3blKH 151 OTHOCHTEJbHO MaJlOMOILHBIX BLIYHCJIH-
TeJbHBIX cHcTeM (HampuMmep, Beficuk) ncnonbayior ans npe-
BpalleHHs1 JeCATHYHOrO YHCAa B JBOHUHYI0 ¢GOpMYy ueThipe
6aiiTa, YTO faeT TOYHOCTBL BCEro JIHIIbL B MIECTh WIH B Jyyllem
ciayyae ceMb 3HavallHx LH¢p. [lpuXoaiHTCs npHHHMaTL cre-
nHajabHbie Mepnl, YTOOLl OMIHGKH OKpYrJeHHsi HE OKa3aJHChb
CYLILECTBEHHBIMH.



UTo Ke HyXKHO fejaTb, HMes B pyKax NHCbMeHHble NpH-
HaAJIeXXHOCTH, KaJIbKyJsiTOp H 3Ty KHHry? Paz6Gepem B kaue-
cTBe NpHMepa 3ajayy o6 onpefeneHHH BpPEMEHH BOCXoaa
Jlynbl. O6paTuMcsi K OrJaBjeHHIO; OHO oTolLIeT Hac K § 66,
rje Bbl HafileTe KpaTKHe MNOsICHEHHs] H HHCTPYKLHIO C [e-
Ta’abHO pa3o6paHHbIM NpHMepoM. UToGkl BHINOMHHTL pacyer,
Jaxe He 06si3aTeNIbHO YHTATL Bee NosicHeHHe. Bo Besikom cay-
uae, s CTPEMHJICA CAEJATh ONHCAHHS N0 BO3MOXXHOCTH Kpar-
KHMH H He NbiTaJicsl BLIBOAHTE ¢opMyabl. Ecau Bac 3aunTtepe-
cyeT, Kak 3TH (oOpMyJbl NOJy4YeHbl, ClaefyeT o6paTHThCH K
yueOHHKaM no cdepHyecKol acTpOHOMHH, TAKHM, Hampumep,
KaK NpeBOCXOAHblH Kypc cpepHyecKoil actpoHomuu Y. Cmapra
(Cambridge University Press, 1977). Ilocne BbimosnHeHHs
COOTBETCTBYIOLIEH MHCTPYKLUHH 3aNHUIHTE ee HOMEP H HOJY-
YeHHbIH pe3y/bTaT, KaK 3TO OOBbIYHO AenaeTcsi. TO NOMOXKeT
Bam CJEIHTb 3@ XOAOM pa6oThl, a 3aTeM W NpPH NpOBEpKe
pesyabtata. Ecau Bbl GyaeTe HELOCTATOYHO METOLHYHHI,
BepHOE pelleHHe 3aJlayH MOXKET OKa3aThbCSl HELOCTHXXHMEIM,

Bo MHOrHX ciyyasx B XOJe BBIYHCAEHHH BaM NpHAeTCs
ofpallatecs K JpyruM pasjenaM. Hanpumep, BTOpOH mar
onepautH «Bocxon Jlynbi» otomJser Bac k § 62. Brinoanute
HHCTPYKUHIO 3TOro naparpaja W BepHHTECH O6GpaTHO, YTOGBI
BLIMOJIHHTE CJeAyI0mYyI0 onepanHio — 3. ¥Yno6HO HMeTh He-
CKOJIBKO TOJ0COK 6yMarH H HCNOJb30BAaTb HX B KauyecTBe
3aKJaA0K.

JTa KHHUra, pasymeercs, He NMpeAHA3HAYEHA AJs1 3aMEHBI
AcTpoHoMHUYeCKOro eXKerofHHKa. Bpsii 10 komy-1H60 ynactes
KOHKYPHPOBATD CO CJI0XKHBIMH BBIYHCIHTENLHBIMH MallHHAMH,
HCroJb3yeMbIMH AJs ero coctaBieHds. OLHAKO TOYHOCTB
ONMHCAHHLIX B KHHre METOMOB AOCTaTOo4HA B OOMBLUIHHCTBE
cjlydaeB, KOTAa HNPOCTOTAa BaXXHEE TOYHOTO OlpeleseHHsi
n-ro 3Haka pesyabtata. Eciu B BameMm pacrnopspkeHHH HMe-
eTcsl BBIYHCJHTENbHAs MallHHA, MOXHO BOCNOJbL30BAThCS
KHHIOH M COCTaBHTbL NpOTpaMMbl, MO3BOJSIIOLIHE BOCIPOH3-
BOAHTb Ha 3KpaHe OMcIJies] COOLITHSI, pa3BepThIBAIOILHECS]
B ConHeuHoli cHcTEMe, ¢ TOYHOCTBIO, MpeBoOCXoAsiulell paape-
ieHHe 3sKpaHa. Ho MHorhe H3 Hac noayyatr [doCTaTOYHO
6GoJbllOe YALOBJETBOPEHHE, PACCUHTLIBAS XOJ CBETHJ H Npe-
CKa3biBasi aCTPOHOMHYECKHE sIBJ€HHSl NMOYTH CO CKa3OYHOI
~ TOYHOCTBIO C NOMOILLLIO OGLIYHOIO KAPMAaHHOr O KaJIbKyJIsiTOpa.

AcTpoHOMEl BCErjia MMeEIOT Je70 CO BpeMeHeM H €ro Hamepe-
fivem. Ecan Bbl 4MTaNH KaKoi-1H60 yyeGHHK MO aCTpOHOMHH,
OTHOCSILLHICA K 3TOH npo6ieme, Bbl HaBepHsiKa OLLIH 03aja-
weHbl 6eCKOHEUHBIM Ha NepBbIH B3rJjsiy pasHoobpasnem BHIOB
speMeHH U HX onpefeneHuii. CyiecTByeT BCEMHPHOE H Cpel-
jiee rPMHBHUCKOE BpeMsi, HCTHHHOE 3B€3/JHOE BpeMs H CpeliHee
3Be3/lHOE BpeMsi, 3(heMepHIHOe BPEMsl, MECTHOE BpPeMsi H Cpel-
lice colHeUHOe BpeMsl, NMpHYeM 3Jech YNOMsiHyTa JIHIlIbL He-
Gosbluasi 1OJsi pa3JHYHBIX CHCTEM cuera BpeMend. Kpowme
TOro, CymleCTByeT 3B€3IHbIH IOfi, TPONHYECKHH roj, Geccenes
rof H aHOMAaJHCTHYECKHH Tof. A ecTb JiH y Bac YeTKOE Npel-
cTaBJeHHe O pasjHYHH I0JHAHCKOTO H TPHFOPHAHCKOTO Ka-
gseupapeii?! (OnpeneseHHsi BceX 3THX MOHSATHH MpHBeeHbI
B CJoBape TEPMHHOB, B KOHIE KHHTH.)

Kaxnasi U3 nepeyHCJeHHBIX €IHHHI H3MepEeHHs] BpEMeHH
neo6xoguma. M1 Bce onH HMeloT TouHble onpenenenus.. K cua-
CTblO, OJIHAKO, OOBIMHO MPHXOAHTCS HMEThb [EJO0 JHLIb C He-
6OJBIIHM YHCJOM CHCTEM CYyeTa BpeMeHH, NMOCKOJbKY pac-
XOXJIEHHS] M€XJy HHMH MPOSIBJSIOTCA TOJNLKO TOTAA, KOra
Hieco6XoJHMa O4Ye€Hb GoJiblIasi TOYHOCT.

§ 1. Kasendape

Kanengapb gaeT HaM BO3MOMHOCTb BECTH OTCYUET TeYeHHH
ppeMeHH NpH NOMOLH MOApa3fesieHHs] Tofa Ha MecCsilbl,
nenesu U AHH. I'py6o roBopsi, Mecsiyy — 3TO BpeMsi, 3@ KOTOpOe
Jlyna coBepumiaeT OAHH MOJHLIH OGOPOT NO OpGHTE BOKpYT
3emJiH, MpHYeM B TEYEHHE 3TOrO NepHOAA MPOHCXOAHT CMeHa
qeThipex a3, uaM derBepTed, JlyHbl, KaxJas H3 KOTOpPBIX
JUIHTCS Hemeqio. A rom — aTo Bpemsi, 3a KoTopoe 3emJs
coBepliaeT OJMH NoJHLIH 060opoT no opbure Bokpyr Cosuna.
[To o6iienpHHATOMY COIJalleHHI0 CYHTAETCsl, YTO HeIedsi
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tamMu roga. Torpa nana I'puropuit XIII noanpaBua cywecr-
VIO Ml KajieHAapb, HCKJAIOUHB W3 Hero OHU ¢ 5 no 14 (BK.J10-
nTenbHo) okTsbps 1582 r., yTo6bH BOCCTAHOBHTH COOTBET-
TMe MEXAY rpaKIaHCKHM H TPONHYECKHM TFOAOM, W BBels
ipaBUJIO mponycka Tpex AHell kaxawnle 400 Jger. CorsaacHo
¢ro yJaydylleHHOMY KaJieHJlaplo, roaa, Cojep:kaillHe Lejoe
yycao coreH (Hanpumep, 1700, 1800 W 1. n.) cuHTawTCcs
BHCOKOCHBIMH TOJIBKO B TOM CJlyuyae, eCJiH OHH aeasitcs Ha 400.

JTa cucTeMa cyeTa BPEMEHH, Ha3biBaeMasi TPHTOpHAHCKHM
KajleHJapeM, sIBJSIeTCA cerofHs HaHGoJsee pacnpocTpaHeHHO.
400 rpa’klaHCKHX JleT TPHIOPHAHCKOrO KaJjleH1apsi CoflepaKar
400 « 365+ 100 — 3 = 146 097 nueii. Takum obpasom, cpen-
1sifi OPOLOJIKHUTEJNbHOCTh TpPaKAaHCKOrO roja CocTabJisieT
146 097 /400 = 365,2425 cyToK, uTO O4eHb GJIH3KO K NpOJ0J-
A UTEJbHOCTH TPONHYECKOTO roza.

colepXHT cemb nHell, mecsu — oT 28 no 31 gHsa (taba. 1) H
roi — 12 mecsineB. Ynucjao H mMecsill OLHO3HAYHO OMNpeAeNsiioT
J1060H €Hb rona.

TpynHocTs Takoro cuera JHEH B rojy 3aK/JK4aETCsi B TOM
YTO rpa)KJaHCKHH (KajJeHAapHbIH) IO Bcerja COAepXHT ue
Jloe YHCJIO CYTOK, B TO BpeMsl KaK 3e€MJisl CoBepllaeT OfHH NoJj-
Hblii o6opor no op6Gure Bokpyr Connua 3a 365,2422 cyTok.
(dra BeslMUMHA Ha3LIBAeTCsl Tponuueckum 2o000M; olipenede-
HHe CM. B cjoBape TepMHHOB). Eciin 6Bl MBI He YUYHTHIBaJH
3TOro (hakTa H CYMTAJH, YTO Kax<[blll TOJ, COCTOHT POBHO H3
365 nHel, TO Hama cucTeMa cyeTa BpeMeHH Bce Gojee H
6oJiee oTcTaBaJja Obl OT peajbHOro JABHXeHHs 3eMJH, NpHYeM
omu6Ka HakamJauBajgack 6bl co cKkopocTbio 0,2422 cyTOK B rof.
Cnycrs 100 seT pacxoxaenne coctaBuio 6bl 24 nHsl, a cnycTs
1500 sier BpemeHa roga MoMeHsiiHcb 6bl MécTaMH, TaK 4TO B
ceBepHOM MOJyLIapHH JeTo Gulio 6bl B mekabpe. $IcHo, 4TO
Takasi cucTeMa cyeta Gblia Obl KpaliHe HeygoOHa.

IOauit 1lezape npennpHHsJ NMONBITKY YCTPaHUTb yKasaH-
Hblif HEJIOCTATOK NMyTeM NpHHATHS AEKpeTa, COTJaCcHO KOTOpO-
My TpH NoCJie[loBaTeNbHbIX rofa comepxat 365 nued, a cae-
AYOLHI 32 HHMH 8uCOKOCHbL 200 — 366 nHEH, Tak 4TO BCsi-
Kuil pa3, Kak TOJIbKO HOMep rofa AeJuTcsi Ha 4, K deBpad
no6GaBJsieTCa JHIIHHEA OeHb. B cpemHeM ero rpaXfaHCkKH
rog comepXKHuT 365,25 cyTOK, YTO YK€ JIOBOJBHO GJIH3KO
BeJHuYMHE Tponuyeckoro roxza (365,2422 cytok). B camo
neqie, o npomectBud 100 Jjet omnbGKa He npesBbiliaer 1 nus
Takas cHCTeMa cyeTa BpeMeHH, Ha3blBAEMasl OAUAHCKU
Kaaendapesm, yCNELIHO MPUMEHANACE HAa NPOTSIXKEHHH MHOTH?
croseruil go 1582 r., korma onsiTh BCOJILLIO 3HAYHTEJNLHO
pacxoxjeHHe MEXJy JaTaMH H COOTBETCTBYIOIUHMH Bpeme

§ 2. Hlpedswiuucrenue nacxu

[lacxanbHOe BOCKpeceHbe — I€Hb, O KOTOPOMY YCTaHaBJiH-
QI0TCS TaKXkKe TaKHe NepexofisiliHe LlepKOBHble Mpa3HHKH,
4K TPOHLA H LYXOB J€Hb, — OGLIYHO GbiBaeT B NEpBOE BoC-
peceHbe CNyCTA [Be HeleJH IOCJe NEepBOro MNOJTHOJYHHS,
actynuBilero nocie 21 mapra. (BoJee TouHoe onpenesetne
oxxHO HaWTH B KHure «The Explanatory Supplement to the
stronomical Ephemeris and American Ephemeris and
autical Almanac».) JlaTy nacxaJlbHOT0 BOCKpECEHbsI MOXKHO
WYHCJAHTL ¢ NMOMOWMIBIO TAGJHI H ONHCAHHS K HHM, NpHBe-
eHHblX, Hanpumep, B «Book of Common Prayer» (1662),
JIH TIO/Ib3Ys5ICh OJIHHM H3 HECKOJbKHX METONOB, NMpHAyMaH-
LIX HA NPOTSKEHHH MHOTHX BEKOB pa3jiHYHBIMH MaTeMaTH-
aMH. 3peck Oyner onucaH co3maHubii B 1876 r. mertop,

et o oTopHlil BiepBLIe Gbla ony6ankoBan B «Butcher’s Ecclesias-

ical Calendar» ¥ mpumeHHM pasi M06GOrO rofa rpHropHaH-

SlEBape 31 e 31 Koro KaJjenaapsi (T. e. HayHHasi ¢ 1583 r. u panee). Owu
Tenp R 5w Anryer 3 OCHOBaH Ha MHOIOKPaTHOM HCHO/Ib30BAHHH PE3YJbTATOB Jie/ie-
o) nlisl OHOrO 4YHCJIa Ha [Apyroe, NpHYEM pacCMaTpHBAIOTCS

M 31 atiar 30 Ilelasi 4acThb YacTHOTO H OCTatok. B pesyJbTate meneHus
;. 5 3 #la MHKDOKaJIbKyJSITOpE BBICBEUHBAETCs Psif UHOp, pasie-
Angen .ﬁ_u NM_M < 30 JeHHBIX AecsITHYHOH ToukoH. Lludphl, pacnonoxenHsie nepen
RMM_H wo hnx»mﬂu 31 JICCATHYHOH TOYKOH, o6pasyloT ueJayw 4Yactb, LHdpb 3a

JleCSiITHYHOH TOYKO# 06pasyior npobHyo yacts. OCTaTOK MOX-
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Tabauya 24

Mpumep 3A. BpuuciauTb, Kakod NOpSIAKOBHIH HOMEp B
rony umeeT newb 17 ¢espans (ron HEBHCOKOCHBIH) .
Orger: 314 17=48.

Yucno cymok, npowedwux om snoxu 1980 saneape 0,0

00 Hauaaa coomeemcmeyiowezo 200a

EcaH y Bac HMEETCH NMpOrpaMMHpyeMbiHl MHKpOKa/bKYy-
JSITOp, TO Bbl MOXKeTe BBECTH B NaMsiTb MHKPOKAJIbKYJsTOpPa

0

1990 3653

1981 366 1991 4018

1982 731 1992* 4383 nporpammy RI, mnossonsiioulylo NpOBOAMTb BLIMHCJEHHS
1983 1096 1993 4749 #BTOMAaTHYECKH.

1984* 1461 1994 5114 Ilanee 1o Bcell KHUTe B KA4eCTBE HyJb-IYHKTa, HJIH 3NIOXH,
1985 1827 1995 5479 OTHOCHTEJILHO KOTOpOH GYyAYT BBIUHCJASITECH MOJIOXKeHHs
1986 2192 1996* 5845 ne6ecHbix Tes, Mbl mpumem snoxy 1980 flueapen 0,0. Yucao
1987 2557 1997 6210 CYTOK, MCTEKIIHX C 3TOrO MOMEHTa A0 Hauaja Jlo6oro roana
1988* 2922 1998 6575 pnioTk no 1999r., npueeneno B ta6a. 2A. Utobbl HakTH

NOJHOE YHCJIO CYTOK, MCTEKLIMX OT ONOPHO# 3MOXH, Haao
POCTO K COOTBETCTBYIOIIEMY 3HAYEHHIO H3 Tab.. 2A npuba-
SHTb TMOPSIAKOBbLIH HOMEpP [HS B roly, BHIYHC/IEHHBIH TOJBKO
%TO ONMHCAHHBIM CHOCOGOM.

3288 1999 6940

3amevaniue 3Ipe3NOMKOH OTMEHCHB BHCOKOCHBIE rOXa.

Mpumep 36. Yucao pHeil, HCTEKIIMX OT ONOPHOil 3MOXH
k 17 deppans 1985 r., coctaBasier 48 + 1827 = 1875.

Tabauya 25

DTy BEJHYHHY MOMHO Gbi0 Obl MOACYHTATh TaKXe NpU
IIOMOLLH CHCTEeMbl IOJIHAHCKHX JHeH (cm. § 4).

Yucao Onell 200a, ucmeKiwux K Hauaqy OQuHO20 MecAya

O6rivHnA ron BucoxocHei#t ron

Ipozpamma R1. TlepecueT naThl B NOPSIAKOBLIH HOMED IHA

rona.
|. BBecTH moOpsIKOBLII HOMep Mecsina (Hampumep, 11 B

caydae HOsA6Gps).

Slupapnb

Deppanib 31 31
Mapr 59 60 2. INpoBepyThb BHINOJHEHHEe yc/0BHsl: «BBeleHHasi BeJHUHHA
Anpens 90 91 Goabie 2».
Mait 120 121 — -Ecnu «aa», To nepeiitH K mary (8).
UioHp 151 152 — Ecau «Her», TO mnepeiiTH K caenyouemy mary (3).
Urons 181 182 3. Buiyectb | H3 HOMepa mecsiia.
Asryer 212 213 4. YMHOXHTbL Ha 63 (uam 62 B ciyyae BHCOKOCHOTO roga).
Centsi6pn 243 244 5. Pasnenutb Ha 2.
OxTs6pL 273 274 6. BoigeauTh nenyl yacTb.
Hos6pe 304 305 7. MNepeiith K mary 12.
Hexabpe 8. INpu6Gaputh 1| kK HOMEpY Mecsua.

9. Ymuoxurb Ha 30,6.

10. BeiaenuTh LeJyl 4acTb.
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11. Boiuects 63 (unu 62 B ciyuae BHcoKocHoro roza)
12. Tlpu6GaBuTh 4YHCJIO, COOTBETCTBYIOLlEE NAHHOMY IHIO
IMonyuaem B peayJbTaTe NopsiAKOBLIH HOMED LHSI B roAy

§ 4. IOauanckue dnu

Unorna ObiBaeT HeOGXOAUMO BbIDa3UTh MOMEHT HabJiiomenui
yepes 4YueJo OHEH u AOJI0 AHsl, TNpoOWeAHX OT AaHHOM
HCXOAHOH 3moxu. B kauecTBe Takol MCXoLHOH 3M0OXM acTpo-
HOMbI BbIOpa/n CpeAHWli rpHHBHUCKHI nosageHb | siuBaps
4713 r. fo H. 3., UTO COOTBETCTBYET cepefute aHs 1 sAnBaps
Ha I'punBuuckoM mepunuane B 4713 r. mo H. 3. YUucso nrei,

Mpumep 4

Wucrpyxuns Peaynerar

1. O6osHauum: y — HOMep roja, m — HOMep y = 1985
Mecsina; d — umcno m=2
d=1725
2. Ecw m=1 wm 2, nonoxutrs y' =y—1 u y = 1984
m =m+ 12
Ecm m > 2, nonoxure ' =y u m' =m m =14

3. Ecnn Hawa nara mosgHee 15 oxraGps
1582 r. (1. e. OHa faHa No rpuropuaH-
CKOMY KalleHAApIo), BBIYUCIIUTE:

a) A =uenas uactb ot y'/100;
6) B=2—A4 + uenas vacte ot A/4.
B mporusHOM ciiyuae monoxute B =0

A =[1984/100] = 19
B=2—19 +[19/4)=—13
4. Boiuvcimte C = nefas wacte or 365,25)" C=[365,25-1984] = 724656

5. Boruucnute D = Henasi 4acTh OT D =[30.6001-15] = 459
30,6001 (m' +1)
Haiitu JD=B+C+ D +d+ 1720 994,5.

310 u Gyner ronMaHckol naToil IJD =2446 113,75

Bpewmsa 21

IpolIeIIHX € 3TOr0 MOMeHTa, Ha3biBaeTcs foJIHaHCKol na-
oii*. ClieLyeT OTMETUTDb, UTO KaK/asi HoBasl IoJiuaHCKas Aata
auunaercsa B 12 y 00 muy GMT (UT), uro Ha moJCyTOK
ACXOAMTCA € HauaJjoM rpa)KJaHCKHX CYTOK.

IOquanckylo maTy, COOTBETCTBYIOLLYIO KakoMy-HHOYIb
110 I0JIHAHCKOro HJH TPUTOPHaHCKOro KaJjeHaapsi, MOXKHO
ViiITH OMKHCAaHHBIM HHUXKe crnocob6oM. Eciu Bbl umeere OeJo
roiaMH «A0 HalleHl 3pbl», OTCUUTHIBANHTE HX €CTECTBEHHbLIM
pazoM, T. €. rog, nmpejmectsyiouluii 1 r.H. 3., sABJIseTCS
yJIEBBbIM, @ MpPEAbULYLIHH roi sBJsiercs — 1.

JJas npuMepa BLIYHUCIUM IOJHAHCKYIO AaTy, COOTBETCT-
yiomyio snoxe 1985 ¢despann 17,25 (1.e. 6 u 17 pespans)
upuMep 4 Ha npepblayulell crpaunuue). lOnuanckas nara,
ooTBeTcTBYloutan snoxe 1980 smpape 0,0, paBHa 2444238.,5.
1ICJI0 CYTOK, NPOLIEALUIHX OT 5TOH 3M0XH, JIErKO MOXHO HalTH,
JUTH K3 I0OJHAHCKOH LaThbl NPUBELEHHOE UHCJIO.

Mpumep. Yuciio CyTOK, NPOLIEAIIMX OT NIPHHATON SMOXH N0
noxu 1985 roma ¢espaab 17,0, coctaBasier 2 446 113,5—
9 444 238,5=1875, uto corjacyercs co 3HaY€HHEM, MOJy-
NHLIM B mpeablaylleM naparpage.

§ 5. Hepecuer wauancxoi darv. 8 xarendapryro dary

worga BO3HHKaeT HeoOXOLHMOCThL nepecueTa IOJHaHCKO#H
4Thl B COOTBETCTBYIOILYIO €il 1aTy PPUrOpHAHCKOro KajeHaa-
. TlpuBefeHHbI 34€Ch METON TNPHMEHHM MJs1 BCEX AHeil
| siuBapsa 4713 r. o H. 3. [lna npumepa Haliem rpuro-
HaHCKy!o AaTy, cooTBercTByiomyo GD =2 446 113,75 (npu-
cp 5 Ha caeayiouleil cTpaunuue)

Takum o6pa3oM, MCKOMbIi MOMEHT BPEMEHH IO TFpHIO-
puanckoMmy KaJjengapio — 1985 despanb 17,25.

* Unorna ropopAT o MonH¢UUHpoBaHHOH lonuaHckoi nate MJID. Oua
paska JD — 2400000,5. Taxum obpasom, orcuer MJD uaunvaetcs B
0 u 17 nHonbps 1858 r.

-
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Ipumep 5

HscTpykums Peaynprar

Bpemsa

Ilpuvep 6

23

1. Ipubasure 0,5 x JD. INonoxure I = uenas
vyactk U F = gpobHas uacre

ID =2 446 113, 75
+0,5 =2446 114,25

I=24466 114
F=0,25
2. Ecnu I 6onplue 2 299 160, BbIYHCIUTE:
a) A = LeJas YacTh OT BeJIHYHHB]
I-—1 867 216,25
3652425 A =150
6) B=1I+ 1 + A-(uenas uacro or A[4). B=2446 1270
B npotusHOM cliyuae NOJOXHTL A = I
3. Beiuuciurey C= B+ 1524 C=2447 651,0
4. Beruucauts D = nenag yacte Ot
C—122,1
365,25 G = 6700,0
S Boiymcnute E = nenas yacte or 365,25: D E=2447175,0
6. Beruvciuts G = nesiasi 4acTp OT
C—E
30,6001 G=15,0
7 Bbiuvciuth d = C—E + F~(uenag uacto
ot 30,6001 G).
TNonyuaem umcio (sksmoyas ApoGHyrO yacTs
CyTOK) d=17,25
8 Briumciure m= G—1, eciu G MeHblIe
13.5, umu m= G—13. ecniw m Gonpie 13,5. m=2
lNMonyuaem HoMep mecsina
9. Boruncute y = D—4716, ecnu m GoJpliie
2,5, um y = D—4715, ecnu m MeHbile 2,5,
IMonyuyaem ropn y = 1985

1 BCTpyxnHa

_Pesynetat

Hajiry rofMaHCKylo [aty, COOTBETCTByloMIyto 0 4
UT untepecyromeif Hac markl (cM. § 4)
Briunciure A = (JD + 1,5)/7

. BasTe fpobHyio YacTh A, YMHOXHTE €e Ha n

OoXpyruTe 00 Omixaiiliero Leioro. Oro 6yner
noMep OHs Heflenu n. [JieHp Henelid npu 3TOM
onpenelisercs Tak: n =0 — BOCKpeceHRe; n = 1—
NoHene IbHUK; n = 2 — BTOPHUK; h =3 —cpena,

n =4 —versepr; h =5 — NATHULA; 0= 6 — cy0-
Gota

1985 ¢espane 17,0
JD=12446 113,5

A = 349 445,0000

HOpobuas vacte = 0,0
n=0

Bockpecenbe

lyTax HJ

no 24-yacoBOH LIKaJe.

gagnaty uyeTbipe IAHA»

Hpunep 7

§ 7. lepeod uacos, MURYT U cexynd 8 4acol
u decaruunvie doau waca

GosbLIMHCTBE ClyudaeB BpeMs Bblpa)kaercsl B yacax M MH-
W B uacax, MUHYTaX u cekynnax. Hanpumep, «Ges
MOXHO 3anucatb Kak 3.40 nms,
su 3 y 40 MuUH paHfl, WIH B 924-yacoBOH llIKaJie B BHIE
15 u 40 mun. Onnako npd NpOBEJEHHH pacueTos BpeMs
OJKHO GbITh BLIpaXKEHO B yacax W AeCATHYHBIX AO/sIX Haca
Huxe paerci cnocol nepecuera
ppeMelH, 3aMHCaHHOTO B BH/€ 4ACOB, MHHYT M CeKyHJl, B uatht
W necaATHUHble fou yaca. Hekoropule TUIbl MHKpOKaJbKYJIsl-
TOpPOB HMEIOT ChieuHablble KJIaBHIH, C MOMOLLBIO KOTOPbIX
TaKOii MepeBoy, BHUIONHAETCH aBTOMaTHUECKH.

MHCTpyXLUK

PesyasTat

§ 6. Onpedenenue dna nedeau

HHorpa GviBaer noJesno anath, Ha Kakoil neHb Henenu Gymer
NpUXOAUTLCA oNpeneseHHas nata. ITO OYeHb JIErKO onpeje-
JIHTb, €CJIH. TOILKO BblUMCJIEHa IoJiMaHcKan jfata. Huxke mbl

ONpENEJHM JI€Hb HeNeIH, COOTBETCTBYWOIHE 17
1985 r. F T

|. Pasgenurk 4MCIO cexyHA Ha 60

2. K nonyuensoMy 3HaueHMI0 npubaBuTh 4HMCIO Mi-
uyT W paspfequTb Ha 60

3. [lpubasure K pe3yJsibTaTy 4YHMCIO HacoB

4. Ecim speMs OBLIO yKa3zaHO B 12-yacoBoOit LIKaJe
U MMeJIOCH B BUIY BpeMs NoOcJjie MOJyOHS, NpH-
6asute 12

6 u 31 Mun 27 c oHA
27/60 = 0,45000
31,45/60 =0,52417

6,52417
+12,0

18,52417 4
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§ 8. Ilepesod uacos u decaruurvix doneil waca
8 4acsl, MUHYTLL U CEeKYHObL

Korna B peaysbTate Kakoro-jiu6o pacueta noJjyuyaerca Bpems,
TO OHO OGLIYHO GLIBAET BbIPAXKEHO B yacax U NeCATHUHLIX 10-
AAX Haca, ¥ ero Hy>KHO NepPeBOAUTH B uachi, MUHYTHl H CEKYH-
nbl. Huxke npuBener cnoco6 takoro nepesopa. OTMeTHM, uTo
HEKOTOPblE MHKPOKaJbKYJATOPEl HMEIOT CreiHajbHble Kia-
BHLIM [JI51 aBTOMATHUECKOro BLINOJHEHUS 3THX AeHCTBHI

Hpuvep 8

Huerpykuusg Peaynerar

18,52417 u

1 JlpobHyro uactb yMHOXu1b Ha 60. Llemas uacte 0,52417-60 = 31,4502
[oJIy4eHHOro pesyJibrara npencrasnser coboi
HHCTO MHHYT

2. lpobuyro yacTh pe3ysibraTa YMHOXHTH Ha 60. 0,4502-60 = 27,012
10 JaeT HaM YHCIO CeKyH.I 18 u 31 mMmn 27 ¢

§ 9. Ilepesod mecTHO20 NOACHO20 BpeMeHIL 8 ZPUHBUUCKOE
cpednee spema (GMT, UT)

CpenHee rpuHBHUCKoe BpeMsl (GMT) HJIH, KaK ero elie Ha3bi-
BaloT, BceMupHoe Bpema (UT) cesizano ¢ nenxkennem Connua,
KoTopoe peructpupyercs HabjatonatesneM Ha I punBuuckom Me-
punuane ¢ goaroroil 0°. ITo Bpema ucnojbiyercs B Bennko-
6pHTaHHH B KauecTBE MECTHOro MosiCHOro BpeMeHH B 3WMHUe
Mecsaubl. B snerHue »xe Mecsiubl BBOAHTCA OpUTaHCKOE JIeTHEE
BpeM#, KOTOpoe nojayuaetrca yseauuenuem GMT na opun uac,
yeM pocTHraercs Gojee ynobHoe coBnageHue pabouero nHsA
€0 cBeTOBbIM AHeM. Bo MHOrUX ApYrux cTpaHax Tak»Ke MmpHHA-
Ta nogobHas cucTeMa nepeBoja uacos.

CtpaHnbl, pacrnojioxeHHble Ha JPyriX MepuaHanax K BOoCTo-
Ky ¥ 3anany ot I'puHBHUCKOro MepuanaHa, He ynorpebJasior
B KauecTBe MecTHoro BpeMeHd GMT. 310 6bi10 Gbl Henmpak-
THYHO, TMOCKOJbKY MECTHBIH MoJjaeHb, T.€. MOMEHT, Koraa
CoJiHLie LOCTHraeT MaKCHMaJibHOH BLICOTHl Haj rOpPH3OHTOM,
HacTyfnaeT NPU ABHXKEHHH HAa BOCTOK WJIH 3anaj CoOTBETCTBEH-
HO paHblile WJIH M032Ke M0 OTHOLIEHHIO K MECTHOMY NMOJYLHIO Ha

+3 +4 +5 +6 +7 +8 +9 +10 +11

+2

+1

N
“

pacnpeneJ/icHHe UYa

, TO Bbl MOXKETE ONPEACJNUTb €€ MO paano

Puc. 2. Kapra wacoBbix nosico. Ha npuBeseHHod kapre u3-3a MeJkoro macutaba BHAHO JHIWb ofLuiee

COBBIX MOACOB Ha 3€MHOM liape. Ecau nonpaBka 3a MOsSICHOE BpeMs HeHW3BECTHA

CurHalaMm BpeMeHH, 3HAasl NOACHOE BpeM$ nepeaalomeﬁ PaanoOCTaHUUK




26 Bpemn Bpems 27

I'punBuuckom Mepuauane. Urobw nzbexkatb nyTaHHubl, Bechb Tpumep 10

3eMHOM Wap pasjesieH Ha 4acoBble MOSCa, TAK YTO B KaXKJ10M

4yacoBOM I105ICE€ BPEM# Ha 1eJ1oe yucio yacos onepexaer GMT Tpyxuns L]

HJIM 3ana3JbiBaeT OTHocHTeNbHO Hero. [Ipu 3ToM HeGosbuine Y

rocypapcrtsa U OTA€JIbHbIE TEDPUTOPHH 6oNbIIUX roCynapcTs, Ilcpeeectt GMT B Yachl M JicCATHYHbIE JOJIM Haca 22 4y 37 Mun
pacrnoJjioXkeHHbie B npeneJiax OLHOIO 4acOBOro Mosica, B Ka- fem. § 7) e e
YyecTBe MECTHOro BpEMEHH MPpHHHUMAIOT TMOsICHOe BpeMs [lpubaBuTh pa3HUlly YacOBBIX INOSCOB. + 4,00

(puc. 2).Tlpu npoBeseHHH aCTPOHOMUUECKUX PACUETOB YACTO  BGRE deeidiy wrwam:rmﬁ. b HWM.MH_VSS ¢
ObBaeT YAO0GHO HCTOJb30BATD BN Micr1i0e noRtEOe A Vo pesysbrar OTpHuaTeNbHbIH, npubaBUTEH —24,
moxHo nepesectd B GMT cnoco6oM, npuBeneHHbIM HUXKe. ey
s npumepa nepeenem B GMT siethee Bpema 3 u 37 MuH Ha QcHTy X P, MR, T S @,_“. 23 & Mw 2 ww e
BOCTOUHOH jonrote 64° (npuxoxpsiueiics Ha uacoBoil e e et Rl s S

nosic +4 u)

§ 11. 3sesdnoe spema (ST)

Ipumep 9 o
hesHee rPHHBHUCKOE BpeM#, KaK H MECTHOe BpeMsl B Jo06oi
. - {ke 3eMHOro mapa, OnpeejsieTcsl ABHXKEHHEM CosHua.
HeT KLUHRA

P i y60 roBopsi, 3a COJHeYHble CYyTKH MOXHO NPHHSTL BpeMs
: BYMA ToOCJenoBaTeJbHLIMU Npoxox neHusiMu CosHua

1. Ecnmu maHo JeTHee BpeMs, IepeBecTH 3 y 37 MuH Y LS R 6 p e o) .
ero s mosicioe spems. llepeiirn K ua- * ¥ 00 v ne3 MEpHAHaH NpH Ha6/IONEHHH B 1aHHOM NyHKTe. UnHako
caM M [CCATHYHBIM nOJIAM Haca (cM. =2 4 37 Mun rPOHOMOB HHTEpecyeT ABHXKEHHUE 3Be3/l. B uactHocTH, UM
§7) TMosicuoe Bpemsi = 2.616667 u 0GXONMMO HMETb «Uachi», KOTOpLIE LK Gbl € TaKOH CKOPO-
2. BobluecTh MONPABKY 3a YaCOBOH MOsic —4,00 LbIO, UTO HEKOTOpasi 3Be31a BEPHyIaCh ObLl Ha TO € caMo€ MecC-
— 1383333 y ) Ha He6Ge POBHO uepe3 24 4 Mo 3THM «uacaM». Takue yacel
8 Bn gy NG a24, estnects, 24! +24,00 13bIBAIOTCSH 3BE3JHLIMHM UacaMHd, a BPpEMfA, KOTOpO€ OHHU OT-

ITHIBAlOT H KOTOpOE€ onpenesisaercd BHAHMbIM JBHXXEeHHEM

=22,616667
ECiM pesy/isTaT OTPUUATENBHEL, TpU- ean, HasbiBaeTcsi 3BeaaHbiM BpeMenem (ST). Cosneunoe
6asute 24 pema (HanpuMmep, Bpema GMT) He coBnapaer €O 3Be3NHbIM
Iepeditn 06paTHO K HacaM, MuHYTaM peMEeHeM, TMOCKOJbKY B TEueHHe OfHMX COJTHEUHbIX CYTOK
M cexynpaMm (cMm. § 8) GMT =22 u 37 mum MJISI TIPOJIBMI@€TCsl NMPHMEPHO Ha OXHH rpajyc Mo CBOEf

y6ute Bokpyr Connna. CienoBartesbho, npd HaGJaIOAEHHH €
mau CoJHIE cMelllaeTcsi OOTHOCHTEJNLHO ¢poHa 3Be3n.
Onui rog, T. €. BpeMsi, uepes Koropoe ConHue Bo3Bpawa-
Cfl Ha mpeXkKHee MoJ0XKeHHe OTHOCUTENIbHO 3Be3]1, CONePXHUT
yumepHo 365 '/, cyrok. B Teuenue storo nepvona 3emis
ppepliaer npumepHo 366'| , o6opoTa Bokpyr cBoeil ocH; cJe-
OBaTeIbHO, CTOLKO XK€ 3BE3JHbIX CYTOK CONEPKHTCH B rofy
akiM 06pa3oM, 3Be3fHble CYTKH HECKOJIbKO Kopoue CoJiHeu-
Lx: 24 y 3BeasHOro BPEMEHH COOTBETCTBYIOT MPUMEPHO
3 y 56 MuH coJHeuHoro BpeMenu. CpenHee rpHHBHUCKOE
ppeMsl U TPHHBHUCKOE 3BE3[HOE BpEMSf COBNANAiOT B TEUEHHE

§ 10. Ilepesod zpunsuuckozo cpednezo spemenu (GMT) s
MECTHOE NOsACHOe 8pemsa

Ilyery 3anano Bpemsi UT uau GMT. Kakoe mecTHoe rnosic-

Hoe BpeMsl eMy cooTBeTcTByeT? Hanpumep, kakoBo wmecTHoe

nosicHoe BpeMs Ha BOCTOYHOH poJrote 64° (pacnoJioXxeHHO#

B 4yacoBOM mnosicé +4 4) B mnepuon AeHCTBHS JIETHEro Bpe-

meHu, korga GMT pasHo 22 u 37 Mun?
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YecTb MoJyueHHoe 3HaueHue u3 24. B peaysavrate BH mosy-
TC NocToAHHyI0 B. 3HaueHHe B MOXHO TakXe pacCuHTaTb
0l0M, NPHBELEHHbIM B KOHIE 3TOro maparpada.

roga JUilb OAHH pPa3 — B MOMEHT OCEHHEro paBHOIEHCTBH
(okosio 22 centabps). Hauunan ¢ sToro MoMeHnTa, pacxoxiue
HUe MeXAy Humu pacret, Tak uto ST obrousier GMT. Yepes
foJirofia 3TO pacxoXxjaeHde pocturaer 12 u.a enyers rog ob6a
BPEMEHHU OMNATH COBNANYT.

dopmMalibHOo 3BE3NHOE BPEMSA MOMXKHO ONPEAEHTh KaK 4aco-
BOH yroJ TOUKH BECEHHEro paBHOLEHCTBHA (cM. § 18).

umep. Kakoso 6ul0 GST B 14 4y 36 muu 51,67 ¢ 22 anpensn

0 r.?
Hpumep 124

Peaynprar

§ 12. Ilepeeod zpunsuuckozo cpednezo spemern (GMT)
epunsuyckoe 3ee3dnoe apema (GST)

Huxke onucauna npocras npouenypa nepeBosa cCpenHero rpuH
BHUCKOrO BpeMEHH B cpejilee IPUHBHUCKOE 3Be3JHOE BpeM

Haiirn wucno aHeit Mexay smsape 0,0 Yucio mgueit =113,0
H 3amaHHOM maroii (cM. § 3)

VMHOXUTL Ha NOCTOSHHYIO A x 0,0657098

(GST). Ona naer touHocth Bhiie 0,1 c. =17.425207
Hcnonbayembie npu pacuete nocrosinibie 4 u C He 3aBucs B ety B 17411472
or roga (cM. Taba. 3). OpHako 3HayeHHE MOCTOAHHOMH pesynbrare noyuaem T, Ty = —9,986265
MeHsieTcst OT rofa K rony. Ee snaueuuns mas rogos ¢ 1975 n Bepesccrt GMT 5 wacw  mecarus GMT = 14.614353
2000 npuBenensl B Tabs. 3. Uto6bl onpenesnTs TouHoe 3Haye iic flonv uaca (cM. § 7)
uue B pas nwo6oro apyroro roga, Heo6xonuMo HaliTu B AcTpo VMUOXUTS Ma MOCTOsHHYIo C % 1.002738
HOMHMUECKOM €XEerojHHKe cpenHee TIpUHBHUCKOE 3Be3[H SNAeSa36r
ppeMs B 0 u UT HyJseBoro gHsa siHBapsa gaHHOro roja, nepe - 3 ﬂ .oommwo&
pubasure 7, Ecnu nonmyuurcs wuc- +(—9,
BEeCTH €ro B uyachl M JecsATHUHble aosu yaca (cMm. § 7) B o ke ma. e O
N‘Qm..:\EQ 3 Hn&..:: NMOJIYYUTCH OTpPHIATEIBHOE YHC-
20, npubasure 24,
flonyyaem GST B uacax GST =4,668102
A = 0,0657098 ‘€ = 1,002738 D = 0,997270 i
llcpeBecT pesynbrar B uachl, MHHy-
bl U cekyHAnl (cM. § 8) GST =4 4 40 muu 5,17 ¢
B
Buoiyuciaenue nocmosnnoii B (npumep npueeden ona 1979 2.)
1975 17,397610 1988 17,407368 Hpusen 125
1976 17,413525 1989 17,357573 i
1977 17,363730 1990 17,373487 N
1978 17,379643 1991 17,389402
1979 17,395558 1992 17,405316 Buluuc/MTE OJHAHCKYIO ATy, COOTBETCTBYIOLIYIO JD = 2443873,50
1980 17,411472 1993 17,355521 »ioxe sHBape 0,0 gannoro roma (cM. § 4)
1981 17,361677 1994 17,371435 Buyncnure S = JD —2415020,0 S = 28853,50
1982 17,377592 1995 17,387349 Busvcnurs T =S5]36525,0 T = 0,789965777
1568 17, 58508 1 A0 50 Butuncnurs R= 6,6460656 + 2400,051262+ T + R=1902,604442
1984 17,409421 1997 17,353468 +0,00002581 - 72
1985 17,359625 1998 17,369382 Buiuicnnrs U = R — 24 -(rog— 1900) U = 6,604442
1986 17,375539 1999 17,385297
Busecte U us 24. Tlonyuaem B B =17,395558

1987 17,391453 2000 17,401211




30 Bpema

§ 13. Ilepesod zpuneu+cKozo seeadnozo spemenu (GST)
6 ZpPUHBUYUCKOE MECTHOE BPEMA (GMT)

B stom naparpade mbl 6yaeM HMETb €10 € aanaueii, 06paTHOH
Toi, KOTOPOH Mbl 3aHUMaJHCL B npeablayLieM naparpage, a
UMEHHO C MEpeBOAOM 3ajaHHOro cpeinHero rpUHBHUCKOrO
3Be3[HOTO BPEMEHH B COOTBETCTBYIOLLEee Cpetee rpUHBHUCKOE
spems (UT). Onunako neno OCJIOXK HAETCA TeM, UTO 3BE3JHble
CYTKH HEMHOTO KOpOu€ CONHEUHBIX CyTOK, W B pe3yJsbTare B
TeyenHe NaHHOH naTH HeboJblIas 4acTb 3BE3LHBIX CYTOK
nosTOpsieTcs AsaXabl. [1o NpONOIKUTENTLHOCTH nosTopAloWa-
fC5 4aCTh COCTABJSIET OKOJIO 4 MHH, TaK UTO HHTEPBaJ 3BE3N-
HOro BpeMEHH, COOTBETCTBYIOLIMH HHTEpBAJy BpeMEHH GMT
ot 0 u no 0 4 04 MUH, TOBTOPAETCH CHOBA B untepsasge GMT or
23 y 56 MHH 10 MOJYHOUH (puc. 3). IMpensaraemuiil 3aech
MeTOJ TepeBosa NpHMEeHHM JHLIb AJ15l MOMEHTOB 3BE3AHOrO
BpeMeHH, KOTOphle PACITONIOKEHb B nepBOM HHTepBaJe KaJjeH-
LApHBIX CYTOK.

[Mocrosiuubie A u B npusenensl B § 12. INocrosiunan D He
32BHCHT OT FOA; OHa yKasaHa B TabJl. 3. TouHocTb NPUBENEH-
Horo Meroaa Takasi Xe, Kak B § 12, a umMeHHoO JyulIe 0,1 c.

I pumep. Kakoe 6bij0 GMT B moment GST =4 u 40 MuH
5,17 ¢ 22 anpeasi 1980 r.?

21— je—————— 22 anpeng P

0y “ Oy O03mun 56¢ 23y Sbarur O4e "Qc
1 ¥ ¥ 1

&EMT \

)

A I e
; y ;
74y O00pmrar 4 9¢ T4y DOmun 43¢

T4y Obaruir 45¢

A

T4y Obrrur 45¢

Puc. 3. CoorserctBne GMT GST nns 22 anpensi 1980 r. 3aluTpHXOBaHHBIE
nnteppanbl GST nOBTOPAIOTCH ABAXK/ELB TeyeHHe ONHOrO H TOTO XK€ JHA.

Bpemsn 31

Ilpumep 13

HHcTpykuus Pesynbtatr

1. Haiitn uncno nHeil Mexny sH-

i Uucno guert = 113,0
papb 0,0 1 3ananHol garo# (cM. § 3)

2. YMHOXHUTh H2a NIOCTOSHHYIO A x 0,0657098
=7,425207
3. Boiyects mocrosiHHyro B. Ecau pe- —17,411472
3yJILTAaT OIpUIATENbHbIH, npuba- = \.c 986265
BUTL 24. + Nn:w
Tonyuaem T, T, = 14,013735
4. Boipasuip GST B uacax u pecaruu- GST =4,668103
HbIX gonsix 4aca (eM. § 7) .
5. Buivects T, Ecim pesynbrar orpu- —14,013735
nateibHbl, npubapurs 24 H|.o 345633
+ 24,0
= 14,654367
6. YVMHOXuUTH Ha moctrosiHHylo D. Ilo- x 0,997270
nysaeM GMT B vacax =14 614361

7. TlepeBecTy pe3ynbrat B Hacel, MH-

HYTHI M CexyRIb! (cM. § 8) GMT =14 4 36 mun 51,70 ¢

§ 14. Mecrnoe 36e30n0 6pemn

I'puHBHUCKOE 3Be3HOe BPEMSsl, KOTOpOE pacCMaTpUBajioch B
npenbiiylWUx naparpadax, npeincTapisieT COOOH 3Be3anHoe
BpeMsi aJas HabJiopartenss Ha [I'puHBHUCKOM Mepuauvahe
(1. e. Ha noarore 0°). ATo — MecTHOe 3Be3aHoe Bpems: I'pun-
BUuCKoro Mepuadana. OgHako nNpu CMeIleHUH K 3anany HiH
K BOCTOKY oOT fojrotbl 0° MecTHoe 3Be3HOE BpeMsi COOTBET-
CTBEHHO OTCTA€T OT 'PUHBHUCKOTO BPEMEHU HJIH ONepexkaeT ero,
MOCKOJIbKY :mmowom yroj TOUKH BECEHHEero umw:0hm=nam=m~
olpenefoUHii MECTHOEe 3B€3lHOE BpPEMsl, H3IMEHSAETCH. mn.EL
H3BECTHO FPHHBHUCKOE 3Be3JlHOe BpEM#, OueHb JIETKO BblUHC-
JUTb MECTHOE 3BE3lHOE BPEMA NAHHOro NyHKTa, TaK Kak pas-
HHLA MeXKAY ITHMH ABYMS BpeMeHaMH paBHa NpocTo reorpa-
¢uueckoil noJrore B rpagycax, aejeHnod na 15. aa sanan-
HbIX JOJTIOT MecTHoe 3Be3fHoe BpeMsi otctaer ot GST, a pnn
BOCTOUHBIX onepexaeT ero. PaccMorpum npumep: ueMy paBHO




32 Bpems
poarore 64°, korna

MecTHOEe 3Be3[lHoe BpeMs Ha 3anaaHo
4 y 40 mMuH 5,17 c?

—,ﬁxmw::n_AOm 3Be3JjHoe BpeMsA paBHO

Ilpumep 14

MHCTpYKUHA Pesynerar

1. Berpasure GST B yacaX B JAeCATHYHBIX IOJUIX GST =4,668103 u

yaca (cM. § 7)

IlepesecTH pasHOCTH AOJIIOT B rpaiycax B
pasHOCTh BpEMEH NyTeM JC/eHHs ee Ha 15

2. 64° =4,266667 4

. Ecnu fonrora 3amaiHas, BbIMeCTh NOJIyHeH-
Hyro Beduuuny. Eciu posrora BocTOuHas —
npubasure. Ecnn pesysbrat 6onblie 24, BBI-
yects 24. Ecim pesysibTar OTpULIATENIBHBIH,
npubasute 24.

Ilonyuaem LST B uacax

. Ilepeseciu LST B uacel, MHHYTB M CCKYHHE!
(cM. § B)

LST = 0,401436 u

LST =0 u 24 mun 517 ¢

§ 15. Ilepexod or mecTHOZO seesdnozo epemenn (LST)
K 2puHeu4CKOMY 36€30HOMY Bpement (GST)

J7a 3ajaua sBjisercA oOpaTHOH 1O OTHOLIGHHIO K 3ajavue,
paccMorpelHoii B § 14, a nMeHHO: ueMy paBHO rpUHBHUCKOE
3peanHoOe BpeMsl, COOTBETCTBYIOLL€E 3ajaHHOMYy MECTHOMY

Hpuntep 15

Bpems 33

1031HOMY BpeMeHH B SaHHOM myHkTe? B kauectBe mpumMepa
MU HCTTHM GST B momenTt, korna LST Ha 3ananHoil ponrore
° paBHo 0 u 24 mun 5,17 ¢ (cm. npumep 15).

§ 16. S¢gemepudnoe spema

MUpHOE BpEMSl M 3B€31HOe BpeMs HEenoCPEACTBEHHO CBSI-
{bl C MepuOiOM BpalleHuss 3eMJd BOKPYr MOJsIPHOH OCH.
0 cyTH, 3€MJSl HCNOJNb3yeTcsl B KauecTBe MasiTHHKa 1Jis
CMUUYECKHX UacoB, X0 KOTOPbIX oTcudThiBaeT nHH. OnHako
10fBJEHHEM OUYEHb TOYHBLIX aTOMHBIX YaCOB CTaJ0 ACHO, YTO
pailenye 3emMJH He ABASIETCA CTPOrO PABHOMEPHbIM, a UCTb-
Baet HeGosbuiue cayuaiiuble GuyKTyauuu, npupoaa KoTo-
AX €llle 10 KOHIa He MOHATA. Kak Bpems UT, Tak 4 Bpemsa
T He ABJSIIOTCH CTPOro paBHOMEPHBIMHU, MOCKOJbKY OHH Oflpe-
SIOTCAA TAKHMH HEperyJsipHbIMH KOCMHUECKUMH YacaMmu
eM He MeHee acTpoHOMaM HY»XHa cHcTeMa M3MepeHusi Bpe-
CHU, KOTOpas napaia 6bl paBHOMEpHOE BpeMsl, TaK KakK B
GecHOll MeXaHWKe MpearnoJaraercs, UTO Takas BEJIMUHHA
CHCTBHTENBHO cywecTByer. Hanpumep, ajasi ABYyX TBEpPAbIX

90+
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HHcT pyxuus Peaynprar

0

Brrpasure LST B wacax U OeCATHYHBIX gonax LST =0,401436 4

Jaca

[NepesecTy pasHOCTE OOJIOT B rpaiycax B
pa3sHOCTH BpeMeH NyTeM JEJICHHA Ha 15
Ecnu nofrota 3anagsas, npubasurs. Ecmm
JIONroTa BOCTOuHAsH, BblYecTh. Ecnu pesyib-
tar Gonsine 24, Bhidecth 24. Ecnu pesyneTat
orpuLaTeNbHEi, npubasuTs 24.

Tonyyaem GST B wacax

. Tlepesectu GST B uacbl, MHHYTBI ¥ CEKYHIBI

cm. § 8)

64° =4,266667 4

GST =4,668103 4

GST =4 4 40 mau 5,17 ¢
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Bpemsa
34 »

cTaTouHo
Tes, ABMXKYlLUXCsl o op6uTe BOKPYr Apyr apyra hﬁ: -
hma,mzo OT KaKHX-JH00 BO3MYyLLAIOWKX Tel, hoﬂw:ozmvzzz
HsTbCSl OpOMTAbHbIH NepHoL, :mz%mz_._z“hm_ .w%@:auzmzsk
TPOHOMBI N0/1b3Y
M. B cBfiau ¢ 3TUM ac -
Mmmm&:@: (ET), xoTtopoe BHIUHC/ISIETCH H3 hw:mxmzmnm.mwﬁm:o
:umhzoamﬂmmann CTpPOro paBHOMEPHBIM. Ono w”m_ b
qmz:g o6pa3om, yTOObI OLIJIH KaK MOXKHO zW:__WE . v_\_ -
HUSl ¢ BCEMHUDHLIM BPEMEHEM (GMT) B « mxw -
MaJOBepOATHO, YTOOb pasHocTk 3THX BpeM
HECKOJbKO MHHYT. -
n:.:mnxohzom enuHuuel 3¢emepuanoro wvmzaw_”: _mow -
NIpOAOJIKHTEIbHOCTD qvo:.\_cmnxo_.ommo%mmm Mw»w:wewzg:h:zx
OH copepKHuT 315 I
Y - s UMETb J€eJ0 ¢ 3THM
HaM He MpHOETC
ua. [To cyuiecTBy, e e
Mwﬂwmﬂmz [IOCKOJIbKY B 3TOH KHHMXKE HE nqummwwﬂmmx b
. i BCE
ounoctH. [1ouTH BO
yKeHue GOJbIIOH T <Ay
u,wmmmz TIpUHATD ET= UT=GMT, une nenas Zmihw\svxm::m
Mvm_sm:mz: pasauyusl. Jidwb NpH mv_:xnmwwﬂﬂq%m -
TMEeHU#l HaM
W mnpenckalaHud 3a B
b&w\m:av_wcsm zwv_ﬁw ET u UT. B anBape 1980 r. wqoqvmm_,a i
monqmwam.:o okoJsio 51 ¢, npuueM UT orcraBajno o o T
ET—UT=AT=5l ¢ (sHBapp 1980 ﬂ.v.bﬂ et S o
Puc. 4 noka3niBaeT, Kak MeHAJO0Ch LEE m e
e, uTo 3Ta
3aTh IpeAIt0J0XEHNE, -
ME.MMW nonqmmw_n; + 70 c, OHAKO TOJbLKO gernocpeAcTBeH
:Mm.uau,m::n B 2000 r. cMOryT 3TO NOATBEPIHTD.

Cucrembl KoopauvHaT

Jlis onpeneseHusi noJioxKeHusa Ha Hebe Jo6oro aCTPOHOMH-
ueckoro o6beKTa Heo6X0IHMO HMETb CUCTEMY OTCU€Ta, WJIH
CHCTEMY KOOPAHHAT, KOTopas KaXXIOoH Touke Ha HebecHoil
cepe cTaBUT B COOTBETCTEHE onpeneseHHylo napy uucel.
JBa uucJa, WiH ABe KOOPIAUHATH, OGLIUHO YKa3bIBaIOT, «Kak
JajleKo B CTOPOHY» M «K@K BHICOKO» pacnojioXeHa Touka,
aHaJOrHYHO TOMY K&K J0JIr0Ta U LUIMpOTa ONpesesioT noJso-
KeHHe 00beKTa Ha 3eMHOM NOBEpXHOCTH. Bhl MoXeTe BCTpeE-
TUTBLCA € HECKOJbKHMH CHCTEMaMH KOOPIHHAT, 31eCb MH
OTHULIEM UYETHIPE M3 HUX: FOPU3OHTANLHYIO, S3KBATOPUaJbHYIO,
IKJUIITHUECKYIO H FajlakTHueCKylo cucteMbl. Kaxknas cucrema
KOOpAHHAT MNoJyyaeT CBOE Ha3BaHHe MO HMEHH OCHOBHOH
NJIOCKOCTH, KOTOpas Hcrosb3yercs ans orcuera. Hanpumep,
B 3KJIHNTHYECKOH CHCTEMEe KOODIAMHAT H3MepeHHs BeAyTCA 10
OTHOLIEHHUIO K IJIOCKOCTH 3KJHITHKH, T. €. TIJOCKOCTH 3eMHOI
op6utsl Bokpyr Cosnua. B cnenyomux naparpaax Mbl yBH-
LUM, KaK, 3Hasl nojloXeHHe oObeKTa B ONHOH cHCTeMe, HalTu
€ro KOOpAMHAaTel B Pyroil cucreme. Mel TakXke yaHaeM, Kak
OIIMCBIBATb MOJIOXKEHHE TOUKHM Ha noBepxHocTH CoJiHLa, Kak
pelwnTh 3a5a4y BHUHCIEHHSs: BpeMEHH BOCXO[a U 3aX0fa, KakK
YUUTHIBATL BJIMSHHE 3eMHOH mpeneccud, aTMmochepHoi pe-

¢pakuuu U napajjakca Ha BHAMMOE MoJoKeHHe HeGecHOro
oObeKTa.

§ 17. I'opusonranvnvie xoopdunarvi

'opusoHTasblble KOOpPAMHATLl 06bEKTa HAa HE6e — a3uMyT H
BbICOTA — H3MEPAIOTCS] OTHOCHTENILHO MJIOCKOCTH TOPH3OHTa
nabmonarenss (puc. 5). [lpeanosoxum, uto HabawpaTeapb
HaXOAUTCS B TOUKe O; Toraa ero ropusoHT — 310 Kpyr NESW,
r1e OYKBb 03HAualoT cooTBeTcTBeHHO ceBep (N), Boctrok (E),
or (S), sanan (W). 3ameTuM, yTo HanpasJieHHe Ha ceBep
Nl
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o3HauaeT HanpaBjieHue He Ha MarHHTHBI ceBepHblil MoJioc, spesn. s o
) TOro Heob6xonumMa Apy
ras cucteMa KoopauHaT
r

a ua CesepHpll mnoJioc, onperne/isieMblil  OCbIO BpalleHust He 3aBHcsLas oT Bpallenus 3emau. O
Zemsin. [lpencraBbre cebe, uTO 3BE3Jbl pacroJOXKeHbt Ha uleM naparpade u. UHa onucaHa B caenyio-

nosepXHocTy moJycdepbl, B LleHTpe KOTOpOil HAXOAHTCsH
nabJlonaTesb, KaK MOKas3aHo Ha pHC. 5. C¢epa, uacrbio
KOTOpOil ABJAsIETCA 3Ta noaycgepa, HasbBAETCA HebecHoll. § 18. xearopuaavnsie Koopdunare:
Touka npAMO Hal rosioBoii Habjoaatesns Ha3biBaeTcs 3eHu- Kak nojckasbiBaeT Ha3zBaHHe
rom, nanpasenue OZ onpenesAercs OTBECHOH JIHHUei B TOY-
ke nabaoaenus. PaccMoTpuM Tenepb ape3ny X K MBICJEHHO
npoBeseM Goabuiol Kpyr (T. €. Kpyr Ha noBepXHOCTH cepsl,
1LeHTp KOTOpOro coBnajaer ¢ neHTpoM cdepbl) uepes TOUKH A
u X, OH Tepeceyer ropH3oHT B Touke B. Beicora 3Be3abl Hal
rOpM3OHTOM @ — 3TO yroi ¢ BEpLIHHOH B TOHYKE O, onupalo- \
wimiicst wa nyry XB. Asumyr A — 3ro yroa ¢ sepuiuHoil O,

onupapllUiica Ha nyry NB. Takum o6pa3om, BbicoTa onpeje-

JsieT B rpanycax «HacKoJbKO BLICOKO» (BLICOT@ NOJ rOPU3OH-

TOM CUHTAETCS OTPHIATENbHOMH), 8 a3uMyT — «KaK [1aJjleKo B

cTOpOHY» OT HanpaBJeHHs Ha ceBep pacrojOXeHa 3Be3Nd; Z ' 4
a3uMYT TOXe H3MepsieTcs B rpaagycax. yros A Boapacraer oT T /

0 no 360° no mepe noBopoTa B HanpaBieHuH ceBep—BOCTOK—
jor—aanazn. B Touke cesepa asuMyT pasen 0°, B Touke fora
180° u T. 4. /7 a)

BeicoTa M asuMyT BceX HeGecHblx TeJ, 34 HCKJIOUeHHEM N

cTaUHOHAPHBIX CNYTHHKOB, MOCTENEHHO HaMeHsIloTCA 10 Mepe
BpalleHns 3eMJH. [MosToMy omucaHHas CHCTEMA KOOpLHHAT
NpeBOCXOAHO CIYKHT TIpH HapejeHHH Ballero Tejeckona, HO
oKa3blBaeTcs He CTOJMb xopolueii py onpeneieHHH noJoXeHuH

, IKBatopualJibHbl€ KOOpIH
HaTbl
OTCUHTHIBAIOTCA OTHOCHTEJbHO NJOCKOCTH 3€MHOro w_n_vAwN._.O_uN

Hc.
(p 6, a). Habaopaten, Haxogutcs B Touke O, MJI0CKOCTh
£ ]
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Jreamop
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Fanad >

- Bocmor J
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cojepxawasi Kpyr NESW, kak o6bluHO, fBJISATCS TOPH3OH-
TOM, 2 TOUKa Z — 3€HHUTOM. IpencraBbre cebe, UTO Hall pucy-
HOK M306pa)caeT BHA Ha 3eMJI0 € OueHb 60/bILIOro paccTos-
uus. TlaaHeTa BMECTE € PaclooXeHHbIM Ha Heil Habmawonare-
JeM TpeBpallaeTcs B TOUKY B LEHTPE pHCYHKE, & IJIOCKOCTh
SKBaTOpa MOXET ObiTh MpojoIKeHa 10 nepeceueHus ¢ Hebec-
Hoit cdepoii mo GosibiIoMy Kpyry ETRW. dta niockocTb
HA3LIBAETCA IKBATOPUAAbHON, OHA HAKJIOHEHA K IJIOCKOCTH
rOpU30HTa MOJ, yrJioM 90° — ¢; ¢ — reorpaduyeckasn mwHpoTa
na6aionatensn. Hanpumep, ans Habaoparens Ha ceBepHoii
wupoTe 52° 3TOT yroj paBeH 38°. INepneHaHKyJisIpHO 3KBATO-
pHasbHO# NJOCKOCTH BAOIb npamoii OP npoXoauT ock Bpallle-
Hus. 3eMJH, KoTopas mnepecekaer HeGecHylo cepy B TOUKE
P — cesepHom noatoce mupa, Wik npocto Ceseprom noatoce.
[TocKOJbKY HMEHHO BOKPYT 3TOH npsMoii Bpauaercs 3emns,
HaM KaXKeTcsl, UTo BCe 3Be3/ibl ONHCHLIBAIOT KPYrd 1o ey BO-
Kpyr TOYKH P. Puc. 6, 6 noka3biBaeT, 4TO BHAHT HabJwona-
reab O, rasnswyil Ha He6o. [ToMHMO TOUKH 1Orad S Ha ropu-
30HTE Ha PHUCYHKe MOKa3aHa Takxke BooGpakaeMas JIHHHA
skpatopa CTRD. Jlyra, unymas KHH3y yepea ToukH R u S,
SBJASAETCA YacTblo 60JbLUIOrO Kpyra NPZRS, noKkazaHHOro na
puc. 6, a. Jlyra XC — 370 uactb apyroro GoJjblioro Kpyra,
e orMeueHHoro Ha puc. 6, a, IpOXONALLEro Yepes touku P, X
n C. PaccMoTpuM 3Be3ly, HaXoasllylocsi B TOUKE X. Oyra XC
wiu yron ¢ uentpom B O, onupalwoluuiica Ha 3Ty Ayry, HasbBa-
etcs ckaonenuem O Toukn X W onpenesier, «HacKOJbKO
BLICOKO» MJI «HACKOJBKO Ha CeBep» OT IJIOCKOCTH 3KBaTopa
pacrnonoxena 3seana. Jlpyrasn koopauHartd, onpeaeasiiouwas
«KaK J1aJeKko B CTOPOHY», OTCUHTLIBA€TCH OT onpenceHH ol
TOuUKH Ha HebGe, o6o3HauaeMol CHMBOJIOM N D10 TOUKa BECEH-
Heeo PABHOOEHCTEUS, €€ NOJOXKeHHe ONpeieAeTCs nepece-
gyelHeM IJIOCKOCTE 3eMHOro 3KBaTopa H 3KJIHNTHRH — op6u-
1o 3emau Bokpyr CosHua. OnHako cefiuac 3To onpenejieHie
HaMm He noHano6uTest. CJenyeT TONbKO MOMHUTD, UTO MOJOKE-

nue Touku ‘T ocTaeTcs HEH3MEHHBIM 110 OTHOLIEHHUIO K 3BE31aM

(cp. § 33) u uTO HMEHHO OT Hee Mbl OTCUHTHIBAaEM BTOPYIO

KOOpAMHATY. DTa KoOpaHHATa Ha3biBaeTCs npambiM 80CXOC-

JdeHuem a W olnpenesaercs BEJIMYUHOH yr/ia € 1EeHTpOM B o,

onupaiollerocs Ha ayry ffe.
C Teuennem BpeMeHH 3Be3fa X MOCTENeHHO NepeMellaeTcsl
Ha 3anaj BAOJb Kpyra ¢ LeHTpoM B Touke P, coBepiuas OLHH
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o6oport 3a 24 u o 3se3gHoMy BpeMeHd (cm. § 11). ITockosbky
IJIOCKOCTb 3TOro Kpyra napaJjjejbHa IJIOCKOCTH 3KBATOopa,
CKJOHeHUe ocTaeTcs HeuaMeHHbM. DoJiee Toro, nocKoJbky
tTouka ‘1" 3anumaer ¢HKCHpOBaHHOEe MoJoXeHde Ha Hebe, TO
OHa [0JKHa CMEIlaThCs BAOJb 3KBATOpa ¢ TOYHO TaKoi Xe
YI7I0BO# CKOPOCTBIO, uTO H 3Be3na X no csoemy kpyry. Caeno-
BaTeJbHO, MPSIMOE BOCXOX AeHHe 3Be3ab X TakXke He H3MEeHs-
etca. TakuM o6pa3oM, o H O OKa3bIBAIOTCH UAeabHbIMH KOOP-
OMHATaMU [AJIfl ONUMCAHHS TOJOXKEHHA 3BE3M M APYrUX «HEIo-
IBUKHBIX» HebGeCHBIX TeJ.

[loMHMO NPAMOro BOCXOXKAEHHS CyLLECTBYET MW Apyrasi
BeJMuYHHa, Ha3biBaeMman uacoseim yaaom H, pas onucanus,
«HACKOJbKO AaJE€KO B CTOPOHY» pacrnojioXxeHa Touka (cMm.
puc. 6, 6). [las 3Be3nnl Y 3Ta BejHuHHA H3MepsieTcs yrJjoM ¢
uenTpom B O, onupawouinMes Ha ayry RD, u onpenensier, Kak
NaJleKo 3Be3la yluja BLOJb SKBaTopa OT TOYKH R Ha 10re;
apyrumu cjosam, H — mepa BpeMeHu, mnporexatouiero c
MOMEHTa mnepeceueHusi 3Be3foii Mepuauana. Beauuuna H
paBHOMEPHO BO3pPACTaeT co BpeMeHeM M o6pauiaeTcs B HyJb,
Korga 3Besjga nepecekaer Ooabiiod Kpyr NPZRS (cm.
puc. 6, a). dToT KPyr Ha3bIBaeTCsl MepuoUaHoM, a nepeceuenme
ero 3Be3lol — ee Kyibmunayuel WIH npoxoscoenuem depes
mepuduar. BricoTa HeGecHoro Tejia B 3TOT MOMEHT MaKcH-
MadbHa, a asumyt* (§ 17) pasen 180° (mpu ycjoBHH, uTO
CKJOHEeHHEe 3Be3fbl MeHblle reorpaciueckoll WHPOTH).

CkJjonenne HaMepsieTcss B rpafycax M CYHTAETCS TMOJOXKH-
TebHEIM K CEBEpY M OTPHUATENbHLHIM K IOTy OT 3KBATOpa.
YacoBoil yros M NpsiMOe BOCXOXAEHHE TOXE MOryT ObiTb
M3MepeHsl B rpanycax, ouH uamensaworea or 0 no 360°. ¥roa o
H3MepseTCs TaK, YTO yBEJHUMBACTCS HA BOCTOK OT TOUKH Moy
a B camoii Touke T npunumaer snauenne 0. (Ormerum, uTO
3TO HaNpaBJIeHHE NP OTUBONOAOIHCHO TOMY, B KOTOPOM OTCUHTbI-
paerca BequuuHa H). Onpuako GoJsee pacnpocTpaHEHHBLIM
SIBJISIETCH H3MEpEeHHe 3TUX BEJHUHH B yacax, MUHYTaX H CEKYH-
nax ot 0 no 24 u. Onun nosubiii o6opot (360°) coorBeTCTBYET
94 y 3Be3ajqHOro BpeMeHu, 1. €. 1 u coorBercTByeT 15°. YTBEp-
XKIEHHS «MpsAMOe BOCXOXKAeHue 3pe3nbl X pasHo 90°» wu
«npsiMOe BOCXOXKAeHue 3e3nbl X paBHo 6"» NONHOCTLIO SKBH-

*
HekoTopbie aBTOpPHI H3MEpsIOT a3HMyT OT TOYKM I0Ta, 4 HE CEBepa;
B 3TOM CJyuyae B MOMEHT nepeceuenHsl mepHauana A=0°
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paneHTHH. [l15 nepexoaa ot ONHHX €AHHHL, K APYTHM A0OCTa-
TOYHO TPOCTO Pa3feuTb HIH YMHOXHTbH COOTBETCTBYIOLLHE
3nauenust Ha 15.

V106cTBO M3aMepeHHs] NMpPsIMOro BOCXOXKAEHHS B yacoBoh
mepe OnpenefsieTcsi Tem, YTO B MOMEHT KyJIbMHHALHH MeCT-
HOe 3Be3[HOe BpeMsi PaBHO MPSIMOMY BOCXOX/EHHIO.

HaxoHell, elile HECKOJbKO CJIOB O HACOBOM YTIJIE. HewMmuoro
noaymas, Bbl Ge3 TPyaa 3ameTHTe, HTO €CIH 3pe3na MmeeT
sananubii asumyt, 7. €. A>180°, 10 4yacoBO# yroj HaXoAHTCsl
mexay O u 12 u (u HaoGOopOT); €CsIH XKe y 3Be3Nbl BOCTOUHBIH
asumyT, 1. e. A<180°%, TO yacoBOH YroJ 3ak/ioueH Mexuy
12 v 24 4.

§ 19. Ixaunruueckue Koopdunatsl

[lnocKocTb, B KOTOpO#H pacmonoxeHa opGura 3emsd BOKpYT
ConHila, Ha3bIBAETCS SKAUNTUKOL, OCTAJIbHBIE TJIAHETDI Con-
HeuHOH CHCTEMBI IBHIKYTCH NO OpOHTaM, GJH3KHM K 3TOH TJ10-
ckoctd. [1pH pacueTax, cBfi3aHHBIX ¢ OGBEKTaMH ConteuHOH
CHCTEMbI, 4acTO YAOGHO ONpefessiTe HX TNOJOMKEHHS OTHOCH-
TeNbHO SKJAHMITHKH, T.€. HCNOJAb30BaTh SKIHATHHECKYIO
cuctemy kKoopannat. Kak W B 3KBaTOpHAJbLHOH CHCTeMe,
onucannoil B § 18, B 3TOl cHcTeMe 32 Ha4an0 OTCHETA NPHHH-
MaeTcsl TOUKa BeCEHHEro paBHOAEHCTBHA T. Puc. 7, noxoxu#
ua puc. 6, 6, nokasbiBaeT, Kak 3TO AeJlaeTcs.

Ha pucyHKe H300paXeHbl NOJOXKEHHs Ha ne6Ge JIHHHH 3K-
JMOTHKH M 3KBaTOpa; TOYKa HX MNepecedeHHsi — 3TO TOYKa
BECEHHEro paBHOAEHCTBHS T Dtu pBe MJOCKOCTH HAKJOHEHDI
APYT K APYrY NPHMEpHO NO. YT/IOM 93°26’, KOTOpbLIH Ha3biBa-
eTcsl HAKAOHOM 3KAUNTUKY K 9KBATOPY 1 0603HAYAETCs HEPEs
£. DTOT yroJ COOTBETCTBYET OTKJIOHEHHIO OCH Bpalledus 3eM-
JM OT MepTeHAHKYJsipa K MIOCKOCTH SKJHNTHKH. Ha pue. 7
TaKiKe OTMEYEeHO TOJOXKeHHE IJIaHETH V. Jlyra GoJibllioro
Kpyra HeGecrofi cdepnl, Hayuias ot nojooca SKJAMNTHKH
(7. €. TO4KH, B KOTOPO#H NepneHAHKyNsp K NJOCKOCTH 3KJAHMTH-
KM, IpOBEIEHHOM Yepe3 Coanue, nepecekaet HeGecHYIO chepy)
BHM3, yepe3 TOuKy V , mepecekaeT SK/IHNTHKY B TOUKE F. Torna
SKJAMNTHUECKasi 10JroTa A TOukH V onpefesieTcsi Kak yrod,
onupalolHiics Ha AYry FT, a skaunTHueckasi wupota f —
Kak yroj, uamepsiembiit nyroit FV. Kak 1 B ciyuae 5KBaTOpH-

* U nepBoe M BTOpOE YTBEPHKIEHHSA OTHOCATCH K 3B€3/laM, CKIOHeHHE
KOTOpbIX MeHbile, YeM reorpadHyeckas WHpoTa MeCTa HabJaloneHHA.
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Pue. 7 3xnuntuueckne KoopauHathl npH HaGaofenHH ¢ 3eMau

aJIbHBIX KOOpAHHAT, § NPHHHMAET MOJOKHTENbHbIE 3HAYEHHS
€CJIM TUlaHeTa HaXOAMTCH Haj 3KJIUNTHKOR (T. e. ceBepHe .
H OTpHUATeJIbHbE, €CJIM 1o Hell. . i
A U3MepsieTcsl Tak, 4TO OHA YBEJIHYHBAETCS NMPH ABHMKEHHH
BOJIb 3KAMIITHKH HA BOCTOK. YTJE A H § OGLIYHO H3MepSIIOTCS
B rpanycax. B Teuenne ropma Connue IBHXKeTCSl Ha BOCTOK
BAOJIb IKAMNTHKH. [lo onpenenenuio ero skanntHueckas uim-
pora Bcerjia pasHa HyJlio. 21 mapta ConHue HaxOAHTCH B TOY-
Ke BECeHHEro PaBHONEHCTBHA, TAK YTO €ro NpsiMoe BOCXOXK e-
HHE W CKJIOHEHHE PaBHbI HYJIIO. DKJIHWNTHYECKAS NOJAT0OTa TOXKE
paBHa HyJ10. C 3TOro MOMEHTa B T€UeHHE TPeX MECSILLEB 3KJIi
THYeckasi nonrota CosHla Bo3pactaer M yepes TPH MecC b
noctHraer 90°, UTo COOTBETCTBYET CcepenMHe JeTa mvommm MM“
nosywapud. Ilo ucreuennn ropa Connue mowmvwEwman B
HUCXOOHYI0O TOUKY, NPoiasi Bce 360° 3KAMNTHYECKOH NOJTOTHI.

§ 20. I'araxruueckue xoopdunare:

HHorna nepen acTpoHoMamu BCTAlOT 3a1aud ONHCAHHS COBO-
MWM:an: 3Be3J MJIH NpYruX HebGecHbIX 06beKTOB Hameil Ia-
n:n.w%xz. Hast atoro yno6HO Hcnmosab3oBaTh rajlakTHYecKylo
My Koopaunat. Ha 31or pa3 ocHoBHOII ny10cKOCTbIO SiBJAS-
ercsi TUVIOCKOCTb ['anakTHKH, a OCHOBHBLIM HanpabJjieHHeM —
npsimasl, coefnHsiomas ConHue ¢ uentpoM lanaktuku, K
nokaszano Ha pHc. 8. Touka S o6osuauaer ConHile .Qw|=
uentp I'anaktiku, a X — 3pesfia, Haxonsiwiasicsi BHe :woax
ctd Ianaktuky. Ilonoxenue uentpa lanaktuku G B 3KB ~
v:w.:v:v_x\ KoopaMHaTax: o= 12749" ¢ =+ 27, 4°. O6e n mm_sevw.
SG u SX’ gexat B naockoctH Ianaktuku T.o:xm k\ml qu
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X

Puc. 8. T anakrTiueckye KOOPAMHATEL

NpoeKuHs 3Be3/bl Ha raaKTHYeCKYIo MJIOCKOCTB). TarakTu-
yeckas 00420Ta onpeneynercs yrjom [, HamepsieMbiM B nJjoc-
goctn TanakTHKH, a sasqKTUYECKAR wupoTa — YIJoM b,
p3MepsieMbIM TiepreHHKYJIFPHO eii. Ulupora Bospacraet oT 0
1o 90° Ha ceBep OT IUIOCKOCTH H or O no —90° Ha ior OT Hee.
Tloarora OTCUHMTHIBAeTCs BAOAD nuiockocTH I ajlakTHKH B TOM
e HanpaBJeHHH, YTO H NpAMOE pocxoxaeuHe. [1puHHMAaeTCs,
4TO JOJIrOTa BOCXOAAILETO y3Ja niockoctH ['anakTHKH 1=33°.

m 21. Iepesod epadycos u decaruunoix doned epadyca 8
epadycol, MUHYTOL, cexyHobt

Yrabl, HamepsiemMble B rpaiycax, o6bIuUHO BhIpaXaioTcsl B rpa-
fycax, MHHYTax H CeKyHIaX, npuyeM MHHYThI H CEKYHJDbI na-
aLIBAIOTCS] MHHYTaMH H CEKyHIaMH Ayr¥ B OTJHMYHE OT MHHYT
M ceKyHI BpeMeHH. Mex gy TeM BbiUHCJIEHHS ynoGnee NpOH3-
BOAWTb € NECATHYHBIMH JOJSIMH rpanyca, H cnocob nepexona
y3 ofHO# GopMbl B ApYTyiO aGCOMIOTHO TAKOH XKe, Kak H TpH
nepexoae Mexjy vacamH, MHHYTaMH, CEKyHa1aMH BpeMeHH H
pecsiTHYHBIMH [OJIsIMH Haca. CjiepoBaTe/ibHO, TPOLENYPbL,
onucaunnsie B § 7 4 8, moryt 6biTb MCIOJAb30BaHb! H B 1AHHOM
cJyuae, ec/li BMecTO c/10Ba «4achl» YHTATh CJOBO «Tpanychbi».
Hucrpykuus 4 u3 npumepa 7 (§ 7), oueBHIHO, HempUMEHHMA.
[lpusenem npumep: yroi 182°31’ paBeH 182,5242°
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§ 22. Ilepexod or zpadycnoii mepol yzn06 k 4acosoti

B acrtpoHo i
MHYECKOH mNpakTHKe
NPHHATO H3Me i
' 45 psATb Yaco
wom me%w\_% BOCXOX JeHHe 3Be3[bl He B rpajycax, a B :m_wmv:
por S ::wowx. MHHYTaX H ceKyHaax. Mul zovxm.z nepeitu
b odgRl hwm*%:—“ﬂvhv%_.:z. HCro/b3ysl TOT QakKT, YTO NOBOPOT
OHCXOJIUT 3a OfHH
CYTKH, T. €.
%M@mwmmwawbvmo. 360° cooTBeTCTBYIOT m»%c. HJIH _moww. wwo:.
o NM.M“ Mo.nmm NoJIHOe npeacTasjeHHe o6 3Tom ow.
) epexona OT 3HAYeHHUs :
s yrJia, Bhlpa)keHHO
ek ::MM_Mhoamx yaca WIH B eCATHUYHBIX H.S.:mw 3»55_%
iy :v“wzo“ %wwhgxav WK YMHOXXHTH €€ Ha 15 Iw:vng.
OCXOXXJI€eHHe B 4acOBOM : ]
1 BOH Mepe a=
10,2 ¢, To B rpanycHoi o= 144°02"33” e LU

Tabauya 4

U e
3MepeHue y2a08 6 zpadycHoil u 8 uaAco8ol Mepe

acopas Me OOTBET CTHYRHA
a
y P C BETCTBYIOILAN B HH:

B Tpaldycnolt Mepe

1 cyrku (cyt) 360°
1 uac (4) 15°
1 MunyTta (MHH)
15 munyt oyra (15°)
1 cexynna (c) 15 cexynn ayrm (15”)

Tlosopor 3emmn na

o CooTreTcTBYI0IME NPOMEXYTOK

BpEMeny

1

: pazadan Awmhv 3,819719 uaca (u)

: rpanyc (1°) 4 MUHYTBI (MHH)
MuHyTa ayrd (1°) 4 cexynmml (c)

1
cexynpa oyru (1 ) 0,066667 cexynmpt ()

§ 23. Ilepexod or odnoii cucremor koopdunar x dpyzoii

OueHb 4
o qmbﬂoan:v:xtheom NepexoAHTb OT KOOpAHHAT Hebec-
, BHIpAXKEeHHBIX B OfLHOH CHCTeMe, K KOOpAMHATaM
v

1 o
Bb] mvwv_.nmm.:.:u;\_ B H:vv:,O:. —N—A :UOEOXOH:\:. INE?:ZQU €CJIH
’
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30
Topusonmansyas ] ananimuyecnas
cUCTIEMA cycmema

Puc. 9. Ilepexoa OT OLHO}l CHCTEMBl KOOpAKHAT K JApyron.

Bbl HALJIH NOJOXKEHHE [JaHeThl B 3KAMNTHUECKHX KoopauHa-
Tax M XOTHTE 3aTeM nepedTH K _.ovzwomqu.zvmom cucreme,
yroGbl y3HaTb, B KAaKOM HanpasJjieHHH caenyeT HanpaBHTb
HHCTPYMEHT Ha neGo. @opmyJbi IJisi nepexoaa OT 3KBaTOpH
a/ibHOl CcHCTEeMBl KOOpAMHAT K moGoil W3 Tpex ocTa/bHbIX
Gé::a:nmnxom. _.ovzwomaw.:_umom ¥ rajaKTHYECKOH) OTHO-
CcHTEJbLHO MPOCTHL. [Mostomy npecOpa3cBaHHs yAoGHee TpoO-
u3BOAMTD Yepes 5KBATOpPHAJbHYIO CHCTEMY, Kak Mnokas3amno Ha
puc. 9. Crpesku 0603Ha4 AT nepexopsl, ONHCAHHLIE B 5TOH
kuure, uudps o03HAUAOT COOTBETCTBYIOLLLHE naparpadsl.
Hanpuwmep, yTo6bl mepedTH OT rajlakTHYECKHX KoopAnHaT K
rOpH3OHTaJbHbIM, caepyer cHayaja nepeiiTH K 3KBAaTOpHaJb:
woin cucreme (§ 30), a 3aTem K ..ovswo:,_.m.:c:om (§ 25)

§ 24. IMepexod or npAmozo 0CX0NOeHUR K 40COBOMY yeay

Yacosoit yron H H npsimoe BOCXOK IeHHE ¢ CBFI3aHbI npoctoit
%ovzi.:om“
H=LST—u,

rae LST osnauaet MeCTHOE speanuoe Bpems. Tenepb paccmoT-
pum 3anavy Ha X0 leHHsl 4acoBOro yrjia apes/ibl, IpAMOE BOC-
X0 1eHHe KOTOpOi &= 18 u 32 muu 21 c, Ans TOUKH HabJo-
AeHHs Ha 64° sanmafHoil NOJrOTbl 92 anpedns 1980 r. B
14 4 36 mus 51,67 ¢ GMT.

Cucmembl KOOpOUHam 45

Hpumep 244

VIHCT pyX LKA P
c3yALTaT

. INpeo6pazyem GMT s GST (§ 12) GST =4,668104

. Ilpeo6pasyem GST B LST (§ 14) Fm.—.Mo.aoEum \
. BulpaxkaeMm o B JecsSTHUHBIX ponsx 4aca (§ 7) o= _w muw_mq._
. BoluwraeM o w3 LST. Ecnu pesynbrar Oxa- . .
3bIBaeTCs OTpHLATENBHBIM, NpHGaniseM 24.

IlonyuyaeM 4acOBOH Yros B 4acaX M HeCATHY-
HBIX JIOJISX Yaca

5 Tepesoaum H B wacosyro Mepy (§ 8)

BN -

H = 5.862269 u
H=05 451 mim 44 ¢

Ile
Emnamvmxnﬁ OT YaCOBOrO yrJia K NPAIMOMY BOCXOXJIEHHIO OCY-
. AsieTcsl aHaJorHuHmiM nyrem. Hanpumep, uwemy Obulo
mowﬁo npsiMoe BOCXOXKIEHHe 3Be3/lbl, YaCOBOH yro KOTOpo#H
_»:mwm%mb mw y 51 Mmun 44 ¢ 22 anpens 1980 r. B
6 MuH 67 ¢ GMT B Touke HabJoneHHs Ha 64°
nagHoON AOJTOTH? ol

Npumep 245

HWHcTpyxuns P
e3y nLTaT

1. lpeo6pasyem GMT B GST (§ 12)

2. Mpeo6pasyem GST B LST (§ 14)

3 Mwm!qvwsimnz H B uacax M JieCATHYHBIX JIOJSX
H=5

4. BuiuuraeM H u3 LST. Ecau pesynbrar OT- v

ms:»..é:v:!m. 10 nobGasnsiem 24. llonyuaem
pAMOe BOCXOXKJ€HMe B 4acOBOI Mepe, B Ya-

GST =4,668104 4
LST = 0.401436 «

cax M JcCATUYHBIX JOJISX 4aca =
5. Mn%%uchsz © B Yacel, MHHYTHl M CEKYHbI e LA
o=18 u 32 mun 21 ¢

§ 25. Iepexod or 3K6ATOPUANLHLIX KOOPOURAT ¥
20PU3OHTANBHBIM

dopMyJibl, CBA3BIBAIOLIHE 4acCOBOH yroJ H, ckioHenne &
asumMyT A, BHICOTY @, HMEIOT BHA . -

sin a=sind sing 4 cosécosgcosH,
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sind —singsina
il it L i

CcOosA =
cos¢cosa

rie ¢ — reorpaduueckasi wupora Habaoparens. (Uacoso#t
yron mMoxet ObiTb BbiBeleH M3 MpsMOro BOCXOXXAEHHA METO-
nom, onucannbiv B § 24.) Hcnonb3osanue 3THX dhopmyJ MOXK-
HO TPOAEMOHCTPHPOBATH Ha ClleyiolleM NpHMepe: YeMy pas-
4Bl BHICOTAa M a3HMYT 3Be3bl, 4acoBOH yroj KOTOpOil
05 y 51 mHH 44 ¢, a CKJIOHEHHE 23°13’10”? Hab6awonpatenb
HAXONMTCSl Ha ceBepHOH wHpoTe 52°

Hpumep 25

UHCTpYKUHSE Pesynwrar

1. BeipakaeM %acoBoii yrosn B Hacax M Jecs- H =5,862269 4

THYHBIX monax daca (§ 7)

2. VMmHoxaeM H Ha 15 mna mepesoia B Tpa-
nycnyio Mepy (§ 22)

3. TlepesonuM & B rpalychl M fecATHYHbIE JOJIH
rpanyca (§ 21)

. BoiuvcnuM sina = sind sing + cosdcos ¢cos H sina = 0,331073

. HaxomuM arcsin ¥ TOnyYaeM a a=19,333925°

sin — sin¢ sina cosA = 0,229567

H = 87,934035°

& =23,219444°

4
5
6. BuiyucnseM cos A =
7
8

cos¢cosa
Haxomum arccos u monyuaeM A’ A’ =176,728442°
. OmnpenenseM sin H. Ecnu 370 penuuuHa O1- sin H = 0,999350
puLarTenbHas, 1O UCTHHHBIH asuMyT A=A' (NONIOXUTENBHBIN)

Eciil TmONOXWTENbHAf, TO MCTHHHBIH a3suMYT A = 283,271558°

paben A =360°—A’
9. Tlepesonum a u A B rpafycHyio Mepy (§ 21) a =19°20' 02"

A =283°16'18"

Illar 8 Heo6XOAMM, NOCKOJbKY KajlbKyJsiTOpbl BEPHO Bbl-
yucasIoT O6GpaTHble TPHTOHOMETpHuEeCKHe (YHKUHH {argsin,
arccos, arctg) Juub 4751 MOJIOBHHBEL HHTEpBaaa OT 0 no 360°.
Hanpumep, cocuntaiite cos 147°. Otser, pasublii —0,8387,
naetr 147° nocne suiuuciaenusi arccos. Oanako nonpooGyiite
tenepb cos 213°. Tlosyuaercsi TOT ke OTBET: —0,8387, ko-
ToOpblil NPH HCNOJb3OBAHHH o6paTHO#H TPHIOHOMETPHYECKO#H
¢dynxuun naet 147°. Takum oGpa3som, Kak TOJbKO BBOJHTCH
o6paTHasi TPHroHOMeTpHyecKas QyHK]IHs, BOSHHKAET Heollpe-
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L&JEHHOCTb, KOTOpasi NOJIXKHA ObiTb ycTpaHeHa myTeM NpH
m.:me::m JONOJHUTENIbHBIX COOGpaXKeHHi.

2METHM, YTO OTpHLAaTe/bHblEe YFIbl MOrYT GbITh NpeoGpa
30BaHbl K HHTepBajsy ot O po 360° poGaenennem 360°

Hanpumep, —87,23° — 3710 o b
—979.77° TO XKe camoe, yto 360° —87,23° =

§ 26. Hepexod or zopusonrarvuvix Koopdunar x
IKsaropuarerbim

Ora 3anaua fABAsieTcst 06paTHON paccMOTpeHHOH B Hpenbif

iem :wwm%m%m a4 HMEHHO: 110 3afaHHbIM BLICOTE g M ww:2<
TY A 3Be3nbl HaliTH ee CK/IOHEHHe 8 H YacCOBOIL yron H moo<
BETCTBYIOLLHE (DOPMYJB HMEIOT BHJ . .

sind =sin a sing + cosa cos¢ cos4,
sing —sing sind

cos¢cosd
rae ¢ — reorpaduueckas mupora nabnopatens. 3aMeTHM
’

4TO (POPMYJNbl B TOYHOCTH TaKHE 3Ke, Kak H B § 25, 3a uckao
. i
YeHHeM TOro, 4to 8 u H nomensnuch mectamu ¢ a u A. 3tor

cosH =

Ilpumep 264

WecTpyxuns #
. e3yneTart

9. BelpaxaeM H B uacax, MHHYTaX M CeKyHJIaXx

vy

1. BelpakaeM asumyT B Tpajgycax M HecATHY-
HBHIX HONsAX rpanyca (§ 21)
2. BerpaxaeM BBICOTY B rpaliycaX M gecsTuy-
HEIX jonsx rpanyca (§ 21)
M.. Mza:nhnnz sind = sina sing” + cosacos¢cos A sind = 0,394255
. L noMomrio GyHRIMH arcsin  Haxomum § ) HNW 219492°
5. HaxomuM cosH — Sin@—sing sind y
. S cos H = 0,036048
. C nomombio QyHRuEM arccos HaxomuMm H'
7. w!..:ohwnz sinA. Ecnu pesynbrar oTpHIla-
TENBHEIH, TO YacoBoii yron H = H'. Ecnu

A = 283271667

a = 19,333889°

H' =87,934155°
sin4 =—0,973293

:cwmmnsqnbvmr_m. TO 4acopoil yron H = (ot punarensibrii)
=360°— '
8. Ilepeponum H B waco oy il

a 15 (§ 22) B0 MEpY, pasfientn H=5862277 5

H=
¥ d BrpamycaX, MHHyTax K CEeKYHAax Ayru = m.wo.huﬂeﬂ:: Hc

(§ 8, 21)
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¢akT moxer ObiTb noJje3eH npH HanuCaHHH TporpaMMbl AJis
NpOFpaMMHPYEMOro KaJslbKyJsTopa, NIOCKOJIbKY OfiHa H Ta Xe
nporpamMma MOXeT HenonbaopaThes Aast nepesona (o, H) B
(A, a) u (a, A) B (8H).

Teneps paccMOTPHM NpHMep: MycTb 3Be3/3, HabJjojaeman
Ha ceBepHO# LiMpore 52°, HMEET BBICOTY 19°20°02” n asuMyT
983°16/18”. KakoBhl ee yacoBoii yroi H ckaonenne? Ecau
naGnionatenb Haxomutcss Ha [ pHHBHUCKOM MepHaHaHe, a
GST pasuo 0 4 24 vuH 05 ¢, TO YemMy pPaBHO NpsIMOE BOCXOXK-
penune? (Cm. npumep 26 Ha crp. 47.)

Buosp war 7 norpe6opaicsi aJisi yCTpaHEHHs Heonpene-
JIeHHOCTH, BO3HHMKLIeH NpH HCNONbL3OBAHMH arccos. Bropoil
BONpOC O MNepeBoje 4acoBoro yrJja B npsiMoe BOCXOXJeHHe
pewraercsi ¢ NMOMOLLBIO dopmybl

a=LST—H,
rpe LST — mecTHoe 3Be3jnoe Bpems (B nawem TnpHMEpe

LST = GST), Kak Gbulo NMOKa3aHOo B § 24
Takum oGpasoM:

-

Hpumep 266

HHucTpyxuus PesynbTar

1. BupaxaeM H B Yacax H [ecATHYHBIX JONAX H =5,862277 u
yaca (§ 7

2, Bupaxaem LST B uacaXx ¥ HecATHSHBIX ponsix  LST =0,401389 1
waca (§ 7)

3. BuuraeM H u3 LST. Ecmu pesynbrar OTpu- o =18,539112 4
uarteneH, HobGasnseM 24. TlonydaeM @ B 4acax
U [ecATHHHBIX HONAX Haca

4, TiepepOIMM @ B ¥achi, MUHYTHl U CEKYMBI

(GRS

a=18 2 32 vmu 21 ¢

[pocmaTpHBas 3peafHblil ataac, Mbl Haiinem 3Be3iy 6-1
pennuuibn B co3peanun Tepkyseca B6AH3H BBIYHCJIEHHOrO
NOAOKEHHS.
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§ 27. Hepexod or skaunru4deekux KoopOuHAT K
IKBATOPUANLHOIM

goznmmo :vam:—: OT 3KJHINTHYECKHX m‘roovh::mﬂ— A0JITOThI M(
H E—\—th——U— m K :vmzon\ BOCXOXIOEHHIO @ H CKJIOHE 10 (6]
HH @ 1

o
= mannmA B nowowm Mmm sin € v.

&= arcsin{sinf cose + cosf sing sin A},

Mmmmm HAKJIOH 3KJHNTHKH, T. €. YTOJ MeXAy -TJIOCKOCTSIMH
Opa H 3KJHIOTHKH. DTOT YroJ MelJeHHO H3MEeHSIETCH CO
BpeMEHEM, H NMPH HeOGXONHMMOCTH JOCTHXKEHHS BLICOKOH TOY:
HOCTH cJieyeT BblOHpaTb COOTBETCTBYIOLLEE 3HAYEHHE 37Ol
BesHyHHbLL. Ecnu, HanpuMep, ¢ U § OTHOCATCS K CTAHAAPTHOH
snoxe 1950,0 (cm. § 33), TO M & OOMIKHO HMMETb 3HayeHHe
cooTBeTcTBYIoLlee 3noxe 1950,0. B npumepe, :w:mg:zoz.
HHXKe, M B TOCJeAYOWMX naparpadax Mbl NPHHHMAaeM AJs
snoxu 1980,0 3Hauenue e =23,441884°. Cnoco6 nepecuera Ha
aio6yio APYrymoo 3noxy NpHBeneH B KoHue maparpada.

90°
y7 g0
x<l >
(-180°) 180°
! 0° (360°)
%AQ v <0 o
X <0 x>0
270°
(—90°)

Puc. 10

. YcrpaHeHue HeONPELENEeHHOCTH NPH BEIMHCICHHH HaAX0XKIAEHUA yraa
no ¢yHkuun arctg.
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Hv v\—o HH :Hv—\—z ﬂv. KaKOBbI —:vﬂzcm
m NOO—SO— HM —m:mﬂu—u cJien LLL €

moaxc:ﬂhm::m H O—AL—OIO—.—EO :.:NE@—V—- E:@O—N xo-ovo:
h. m — b

Mpumep 274

UncTpyxulis

A = 139,686111°
B —4,875278°
sin§ = 0,334420

1. Bupaxaem A H B B rpamycax H JecATHYHBIX
" ponax rpanyca (§ 21) . .

2 Wuxchsz sind = sinpcose + cosP sing sinh

i (nonaras £ = 23,441884°) ; A
3. C momorupio QyHKIWH arcsin onpenenseM
B rpafiycax M JecATHUHBIX FOTAX Tpanyca

4, BriuucnseM y = sinhcose —tgPsine

5. BuiumcnseM X =c0sQ

6. Haxomm o = arctg(y/x)

5 = 19,537269°

y =0,559644
x = —0,762512
%\.x.. = lo.quﬁw
o = —36276732°

- x<0
7. HaM HYXHO n3basuTHCH OT =nonvono=nmmnw 88
J oy, BO3UMKIEH MpH HCIIOTb30BaHAR QYHK ¥>0 180
=, arctg, Tlpasuno TakOBO: 0 JOJDKHO Jie- Y
:sqr p KBajapaHre, onpefesecMOM ummnmz=o
3 1 o
st y Ha PHEC. 10. Cnexyer BHIYECTD s:snw_‘_.
Gasuth 180 MM 360° x o', 9TobBI 3T2 quo.nr.
quHa nonana B AyXHbIA KB2APAHT Aoomwo e
KO He HaxOOUTCH taM). B 3TOM CIy =

8. MNepesomwM O B wacoBylo Mepy JcneHHeM
“ma 15 (§ 22)

9. BuipaXx: H 8 yac MHEHYTaX H CEKYH- o= 09 u 34 muH 53¢
aXaeM o B ax, K
p

= 19°32' ﬂh*N:
nax (§ 21,8)-

O aaet-
3HauyeHHe Oﬁmhmmﬂo HaKJoHa 3KJHNTHKH K 3KBaTopy

myJioit 4
E %ovwwomﬂom mme|»m"m»m\§lo.oomw=ﬂw+o.oo_ 811”7T",
£= :

3110XH
T — umMc/1O MJHAHCKHX BEKOB, npolueauHx mn o
smpaps 1900 r. Hanpuwmep, KakoB OBl CpPelHH

1980,0?

rae
0,5
SKJMNTHKH B

Cucmembl KoopOuram 51

Hpusep 275

Hucrpyxuns Pesyartar

1. BulumcnisieM ronuanckyio nary (§ 4) 1980 r, 0,0 susaps

ID= 2444 238,50
2415 020,0
=29 218,50 cyr
T =0,799959 Beka
Ae = 37,476925"
Ag =0,010410°
€ = 23,441884°
£=123"26'30,8"

2. BoruutaeM 2415 020,0 (=JD pna 0,5 smuBaps
1900 r.)

3 JenuMm Ha 36 525,0 y nonyuaem T

4 BuiupcnseM Ae = 46,8457 + 0,005972—0,001811°73
5 [DenuM na 3600 ans nepeBoma B Ipamycel

6. BorutaeM Ae m3 23,452294 u naxomum &

7 Ecnu Tpefyercs, nepeBOfMM € B IPAAychl, MHHYTHI
U cexyHm (§ 21)

§ 28. Ilepexod or 3ksaropuarvHvix Koopdunar k
3KAuUnTUYECKUM

3apaua, o6paTHasi pacCMOTPEHHO# B npeabiayulem paspelie
COCTOHUT B HAXOXKAEHHH HebGecHOH nonrotsl A U f o 3agaHHOMY
NpsiMOMY BOCXOMXIEHHIO @ H CKJIOHEHHIO 0 POpMydAbl TAKOBLI

sinacosf} + tgd sing
A =arctg A Smpw v.

B=arcsin{sind cose—cosd_sine sina},

rae € — HakJIOH 3K/JIMITHKH K 3KBaTopy (cM. § 27). 3tu dop-
MYyJibl OY€Hb MOXOXH Ha Qopmysbl npensiayliero paspeda,
€C/IH BMECTO A M f§ NOACTABUTb @ M G H HAOGOPOT; CHMMETPHS,
ONlHAKO, He §iBJisIeTCH MOJIHOH HW3-3a M3MEHEHHs! 3HAKOB.

PacemoTpum npuMep: KakoBbl 3KJIUNITHYECKHE KOOPAHHATHI
NJ1aHEThl, NPsAMOE BOCXOXKJeHHe Kotopoii 0=09 4y 34 mHH
53,6 ¢, ckionenHe 0=19°32"14,2"? (Mbl BHOBb NpHUHHMaem
3HaueHHe e AJss 3noxu 1980,0.)

Ilpumep 28

Huerpyruss Peaynstar

|. BuIpakkaeM 3HaueHus o ¥ & B BHIE NECATHYHBIX
apoGeii (§ 21, 7)

2. YMmnoxaem 3HaveHue o Ha 15 mnsa nepesona B rpa-
nycuyio Mepy (§ 22)

8 =19,537278°
o =9,581556 4
o = 143,723333°
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3 HaxoauMm sinp = sin§cose—cosd singsina (€ = sinp = 0,084988
= 23,441884°)
4 C noMowibio (YHKHHH arcsin HaxomuM B B rpany- B =4,874306°
caX M OECATHYHBLIX MONAX rpamyca
5. BuiupcnseM y = sinacose + tgdsing y=0,684016
6. BoiupcnseM x =COSQ x =—0,806169
7. BoumciaeMm A =arctg (0/x) A’ =—40,313833°
8. HaM HyXHO yCTP3HHTb HEONPENEICHHOCTD, BO3HHUK- y>0
Wyio NpH HMCNIONb30BAHUK ¢yuxuun  arctg. Tipasp- x>0
0 TaKoBO: A [ONXHO OHITH B KBAaJpanTe, KOTO- A=A"+ _wo.%
phiii OTpeseAETCA 3HAKAMH X H Y (cm. puc. 10). = 139,686167°
JoGasnseM MM BHYMTACM 180 mmu 360° mas mpH-
pe/lcHUs A B MYXHBbIH KBaJpaHT. Ecan A yke ne-
XHT B HYXHOM KBajpaute, 10 K =X
9 Buipaxkacm A ¥ B B IpaiycaXx, MMHYTAX W CEKyHIAX A =139°41"10"
nyru (§ 21) p=4°52'31"

§ 29. Hepexod or 3K6ATOPUANBHBIX K0OpOuUHAT K
20NAKTULECKUM

MHoraa Hy)XKHO 3HATb TOJOXEHHE 3Be3Jibl 110 OTHOILLEHHIO K
ocTanbHbIM 3Be3[laM B HalleH Tanaktuke. Ilag 3Toro MOXHO
BOCIOJ1b30BaTbCH ranaKkTHYEeCKOH cCHCTEMOH KOOpAHHAT. dop-
Myqbl TIpeoGpa3sOBaHHs HMEIT BHI

b= arcsin [cos & cos (27,4 °© cos (a— 192,25)°+
+sin & sin (27,4)°],
sind — sinb sin (27,4°)° s
I% wnﬁmﬁna & sin(a—192,25)° cos nﬁL by
Yucsia oTpaxalor Cjeayiollie naHHbe O Hawed [anakTHKe:
KOOPAHHATH TaJIaKTHUYECKOr 0 NOJoca a = 192°15, 6 = + 27°24]
Josrota Bocxonsiero ysaa [=33°. Bce 5TH KOOpPAHHATHI

oTHocsiTesi K anoxe 1950,0. (em. § 33).
O6paTUMCHl K TNpHMEpPY: KaKOBHl rajJlakTHYeCKHE KOOpJH-

Ipumep 29
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-y

HaxomuMm sinb =
= n.cmmooﬂmq.&a cos(@—192,25)° +
+ sin§sin(27,4)°

sin b=0,778487

4. Ucnonu3ys ¢y i
v dynkuuio arcsin, HaXomuMb b =51,122268°
5 BuuucnseM y = smd—smbsin(27,4)° u =-—0,183700 (< 0)

3aNOMHMHAEM €ro 3Hak

6 Brrucingem x =
=cosd sin(@—192,25)° cos(27,4)° u 3a-
TIOMHHAEM €ro 3HaK

7 Jenum y Ha x

8 Haxomuwm arctg.
Tenepe nyxuo u3GaBurhCs OT meompe-
[EJICHHOCTH, BO3HHUKIICH NpH BbYHCIE-
uuy. Jlna 3toro obparumes k puc. 10
M, BblYMTas HiIM no6apnss 180 uny 360°
CIIBUHEM YroN B HYXHBIii KBAJpPaHT, oo:h_
OH TaMm HE OKa3ajcd cpasy

9. NoGapasem 33° mna momydenus / + 33,0
1=232,247874°

1=232"14'53"
b=51°0720"

x=—0,526097 <0)

yix =0,349174
arctg(y/x) = 19,247874°
B cootrBercTBHH
¢ puc. 10 pobae-
nseM + 180,0°

10 IepeponuM ! u b B 1
panychbl, MH 5
cexynmet (§ 21) - W

HneTpykuns Pesynsrar

3 = 10,053056°
o = 10,350000 u
a = 155,250000°

1. TpencraenseM @ ¥ & B BUIE NECATHY-
ueix gpo6eii (§ 21, 7)

2 TlepesopumM € B TpaiycHyio Mepy, yMHO-
was Ha 15 (§ 22)

naTbl 3B€3]1bl, NPSIMOE BOCXOXK/AeHHe KOTOpoil =104y 21 muH
00 c, a cknonenre &6 =10°03’117?

§ 30. Ilepexod or zaraxruseckux Koopdunar x
IKBATOPUANBHOIM

_—AW“MMMW IaHbl rajakTHYeCKHe KOOpAMHaTH OGbekta [ u b-
R _moooemm,_.oamfoE:m IKBATOPHAJIbHbIE KOOPAHHATH! @ H
? HtoGbl 0TBETHTb Ha 3TOT
BONPOC, HAM HYXHbI
¢opMysibl npecOGpa3oBaHHs: , 3 Ty

6 =arcsin [cosb cos (27,4°) si N
+sinb sin BT_JA_. b Bk

cosbcos(/—33°)
sinbcos(27,4°)—cos bsin(27,4°) sin(/—33°)

@ =arctg] ]+192,25°.

rie a 1 0 Belpa)ieHsl B rpagycax.

Js H
mhmmw ”_wzzgw HaupeM npsiMoe BOCXOXKIEHHE H CKJOHEHHe
Abl, TajakTHYeCKasi AOJrota Koropoil [=232°14/53"
rajaKktHiyeckas uwupora b=51°07/20” m
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Tpumep 30

WHcrpykums

PesynuTat

1

25

MNepesoguM [ n b B Tpafycel ¥ AECATHY-
uple poan rpaayca (§ 21)
BriuuciseMm sind = cosbcos(27,4°) x

b=51,122227°
1 = 232,248056°

sind =0,174558

% sin{/— 33°) + sind sin(27.4°)

3. C nomowpio GyHKLHH arcsin HaXomuMm &
B Ipajycax

4. BommcnseMm y =cosbcos(/—33°) u 3ano-
MEHAEM 3HAK 3TOH BEIMYHHBI

4. HaxomuM x = sinbcos(27,4°) u 3anoMu-
Haem €ro 3Hak

6. JdenuM y Ha X

7 BoluucigeM Aarclg.
HaM HyXHO M30aBHThCsS OT HEONpene-
JIEHHOCTH, NOSBHUBLICHCA OT HCNOIb30Ba-
pusa arclg Jlna aroro obparuMcd K
puc. 10 u BBIMTEM WM 10G2BEM 180
wig 360°, yTobbl pe3ynbTat nonajng B
npaBunbHBI KBaJpaHT, €CIH OH HE OKd-
3anca TaM cpasy

8. Jio6apnsem 192,25° ¥ HaXo[¥M @ B Ipa-
aycax

5 = 10,052940°
y =—0,592575 (<0)
x =0,786374 (>0)

yx =—0,753554
arctg(y/x) = 36,999998
= (ykKe B HYXHOM
= KBaJIpaHTe)

+192,25°

a = 155,250002°
9. Jemum Ha 15 m nonyuaem a B yacoBol o = 10,350000 4
mepe (§ 22)
10. MNepesoau™M @ M & B TpajyCel, MHHYTEI
u cexynmn (§ 21 u 8)

a=10 v 21 vum 00 ¢
§=10°03"11"

§ 31. Yzon mencdy deyma nebecuvpimu obvexramu

Muorna 6GLBaeT HHTEPECHO 3HATL YF/IOBOE PAcCTOsIHHE MEXAY
AByMsi o6beKTaMH Ha HeGe. Ero Jierko BHIUHCJIHTD, 3Has 3KBa-
topuanbHble (@, 8) HIH SKJIMNTHYECKHE (A, ) KoopAHHATH]
o6onx obbextoB. PopmyJbl HMEIOT BHA

cosd = sind, sind, + cosd, cosd, cos (o,—ay),
cos d = sin B, sinB,+ cosP, cosp, cos(A;—A;),

rne d — yron mexjy oGbekTamM C KOOpAHHATAMH Gy, 6,
(A By) M €z 8y (Ao, B2). DTH boOpMyJIbl ABJSIOTCS CTPOrHuMH
M 12K0T BEPHBIH pe3yJbTaT AJst JIo6bIX 3HAUEHHH Q, 6 nau A, B.
Onuako aas maibx d WiH LIS d, 6auskux K 180°, TOYHOCTD
BalIEro KaJbKyJasiTOPa MOXeT OKa3aTbCsl HEA0CTaTOUHOMN Jil ¢
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nosydyeHHsi mNpaBHJIbLHOIO OTBeTa;

B 3TOM dcJlydae Jydlie
{CI10J1b30BaTh BblpaxKeHHA

d =(cos®0 « A2+ A8%) " wmm  d=(cos?p-Ar+AB2) /2,
rne Ao, A8 (unu AA, AB) — pa3HOCTH MeXJY I ByMsl COOTBET-
TBYIOIHMH KOOpAMHataMH (T.e. Aa=a;—a, H T. 1.).

O1H dopmysibl MOXKHO HCMONb30OBATb, €CJAH 3HadeHHs d
otnuyapTces ot 0 uian ot 180° He Gosee uem Ha 10°. U Aa (AR),
1 AS (AB) nOMKHBI ObIT BblpaeHbl B OLHHAKOBBIX €AHHHLAX
(nanpumMep, B CEKYHIaX IYTH); 3HaueHHe d N0Jy4aeTcs B ITHX
e eNHHHLAX.

Onpenennm, HanpUMep, KAKOBO YIJOBOe PACCTOSIHHE MEX-
Ay p Opuona (¢=05 4 13 mun 31,7 ¢, §=28°1330") n a B.Ilca
(0=06u 44 mun 13,4 ¢, 8=—16"41" 11" )}>

Hpumep 31
HHcTpyxums Peaynerar
1. INpeobpasyem 06e napel KOOpPAMHAT B NECATHY- o, =5,225472 4
nyio Gopmy (§ 7, 21) 8, =—8,225000°

a, =6,737056 4
8, =—16,686389°
2 HaxomuM pa3sHOCTh @, —C, ¥ NEPEBOJUM €€ B o,—a, =—1,511584 u
rpagycHyr Mepy, yMHOxas Ha 15 (§ 22) =—22,673760°
3. Buiuncsgem cosd = sind, sind; + cosd =0,915846
+ cosd,cosd,cos(a; —u,)
4. C poMowbro QyHkuuu arccos Haxomum d. Ecnm
HYXHO, npeo6pasyeM pe3ynbTaT B Tpajychl, MH-
HyThl M CeKynmnl ayru (§ 21)

d =23,673859°
=23°40'26"

§ 32. Bocxod u 3axod

[Mpencrasnsiercsi, 4TO B T€UEHHe CHAEPHYECKHX CYTOK 3BE31bl
M NpYyrHe <HemnoABH>KHble» HeGecHble OGbEKTHl ABHXKYTCS MO
OKPYXHOCTSIM € IIEHTPaMH Ha OCH BpalleHHsi 3eMJiH, coBep-
Lasi noaHblii oGopor 3a 24 u. B Hacrosilee BpeMsi odeHb
6113Ko K CeBepHOMY MOJIOCY 3eMHOH OCH HaXOAHTCsl 3Be3a,
umenyemasi IloasipHoH, H KaxeTcsi, 6YATO 3Be31bl CEBEPHOTO
nonyuwapus o6pauwaiotcsi Bokpyr lNoasipHo#t 3Be3npl. OnHako
3Ta 3Be3fa He mnpeacrtaBjasier coboll HHuero ocoGeHHOro,
a B I0}KHOM NOJYLIapHH NOAOOGHOTO 06bekTa BOBCe He cyllie-
creyer. [loMHMO TOro, mosioca NOCTENEHHO H3MEHSIIOT CBOE
nojioxeHHe Ha HeGe BcJieACTBHE NpenecCHH (CM. CleaylolHi
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naparpag®, Tak 4TO [NonsipHasi 3Be3na 4epe3 HECKOJbKO
TpICcSAY JeT ywe He GyaeT pacrnoJioiKeHa 6113 noJrpca MHpa.

BuaHMuiii paaHyc OKPYXHOCTH, IO KOTOPOH JBHIKETCs
3peafa, KOHEUHO, 3aBHCHT OT YIJIOBOro paccTOsiHus (noasp-
HOro pacCTOAIHMA) MeXny apesfofi M nojiocoM. Te 3Be3jibl,
y KOTOpHIX TMOJSPHOE pAacCTOsHHE AOCTATOYHO Manod, MpH
cpoem o6pallieHHH Mo HeGOCBOLY HHKOria HE 3aXOfAT 3a
ropusont. Takue 3Be3llbl Ha3bIBAIOTCH OKOAONOASPHIMU.
Onnako TO Mepe yBeJHYeHHsi MOJsIPHOTO paccTosiHKsl BO3-
HUKaeT MOJOXEHHe, KOrja 3pe3ja B OnpeieseHHOe Bpems
CYTOK KacaeTrcsi FOpH3OHTA. 3pe3npl ¢ enle GONbUIMM NoJsip:
HbIM paccTOsiHHEM 4acTb BpeMeHH HAXOAATCS NOA FOPH3OH-
ToM, BHe TIOJisl 3peHusi HaGjonaTe s Korpa 3Be3na mnepece-
KaeT TOPH3OHT TpPH JABHXKEHHH BHH3, roBOpsT, 4yTO OHAa 3aXO0-
dur, a KOria NosiB/sieTcsi BHOBb, FOBOPSAT, HTO OHA 80Ccx00UT.

MoMeHTH BOCXOAa H 3aXOla, a TaKike a3uUMyThbl TO4eK
ropM3oHTa, Te 3TO MPOHCXOAHT, MOXKHO BBIYHCJHTL MO CJe-
Ayiouinm Gopmyiam:

LS, =24 =5 _Pm arccos (— tgotgd) + a,
LST,= _meﬁoooi\ﬁm&mmv + q,
A, = 360 — arccos (sind/cos¢),

A, = arccos (sind/cos¢),

rpe WHAeKCH r W S 0603Ha4alT BOCXOA H 3aXOL COOTBETCT-
pento. A — asumyT, LST — mecTHoe 3Be3/1HOE Bpemsi B Hacax,
a — npsMoe BOCXOXJEHHE, & — ckJoHenHe, a ¢ — reorpadmu-
yeckasi LIHPOTa HaG/OAaTeNs. DTH GOPMYJIb 1AIOT MOMEHTHI
BpeMEHH, KOT1a BbiCOTa 3Be3/lbl paBHa 0°. Ecyii Ha rOpH3OHTE
HaGJaonaTe sl BUAHB TOpbl HJIH €CJH Cam HaGaopaTesb pac-
[onaraeTcsi Ha rope, TO ero MecTHoe BHIHMOE BpeMs Bocxoda
4 3aX01a MOXET HEMHOro OTJHuYatbes: Pasymeercs, OT LST
moxHo nepeiitu K GMT, a 3aTeM H K MECTHOMY rpaaaHCKOMY
BpeMeHH NpH ITOMOLILH METONOB, onucannbix B § 15, 13 u 10.

Takum 06pa3om, MOMHO paccuuTaTh BCE o6cTosITeNbCTBA
pocxoaa M 3axofa 3sesfbl. [list mpuMepa BRIYHCIHM CMT
BOCXOJA M 3axojla 3Be3ibl Ha 24 aBrycra 1980 r. ¢ KoopaH-
pHatamu ¢ =234y 39 mun 20 c H §=21°42’ 00”7 u HaiineM €O-
OTBETCTBYIOLLLHE 3HA4YEHHs1 a3UMYTOB. Hawa mupora 30° c. 1.,
poarora 64° B. a. (Cm. npumep 32 A)
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fpumep 32A

HHcTpykHa P
elynbTar

1. IlepeBoUM 3HavYeHust o U O B AECATHYHYIO
¢dopmy (§ 7 u 21)
2. Haxopum cosA4, = sindfcos¢

3. C nomouwpro ¢yHKuum arccos® HaXomum
3HaueHue A,

4. BoerutaeMm A, u3 360° u nonyuaeM A

5. IlepexonuM x 1
pamzycaM. MHHYyTam
kynnam (§ 21) 4 A

6 = 21,700000°
o = 23,655556 u
cosA, =0,426947
A, = 64,726049°

s = 295,273951°
A, =64°43" 34"
A; =295°16'26"
Tenepr HaiineM MOMEHTH BpeMeHH

6. BuluHCIMM BEIHUMHY
H= mﬁwmnooowﬁlpmﬁ tgd)
7. Haxomum LST, =24 +a— H. E
= —H. Ecin
Gonbiie 24, puluuTaem 24 -

8. Haxomum LST,; =a + H. Ecau orser
Goneie 24, poruptaem 24

9. IlepexoouM OT MeCTHOTO 3Be3
menn k GST (§ 15) oo

10. Tlepexomum ot GST x GMT (§13)

H =6,885512 u

LST,=16,770044 u
LST; =6,541068 u

GST,=12,503377 4
GST, =2,274401 4

GMT, =14 4 18 muu 09 ¢
GMT,=04 4 06 mun 05 ¢

* Ecnm cxn

OHEHHE 3BE3NLI TaK:

OBO, YTO OHA H

18CIAN HBIRETCA OK e i il

i Han ropu

e ONOnApHOMH, BH obnapyxnte, 410 TpeGyer G i
e LT peOyercs BHYHCAMTEL arccos BENHYMHH

—1. J10 ¢
e AEeNnaTh HEROIMOXKHO, H pall Hﬁ.ﬂrlwﬁ:!ﬂoﬂ BBLAACT COOOUICHMHE

3ameTHM, YTO BHIYHC/IEHHBIE HAMH MOMEHTH 110 COJIHE
MY BPEMEHH OTHOCHATCH K onpeneseHHoft nate. Kak u B .
CMOTPEHHOM TNpHMepe, BpeMsi 3aX0fa MOXKET HACTyI ois
lle BpeEMEHH BOCXOAA. R
Besne B nHawmx pacuetrax mbl mpexpnonaraJii, 4yTo BHIYHC-
AcHHblE KOOPAHHATBHL NAOT HaM BHAHMOe :o.:ozmmzxm :mmmm-
”"mmmm,_.wbw. Onnako uMelOTCsl HECKONBbKO 3(eKToB, B TOM
T™Mochepras pedpakuus (cm. § 34) u napannakc
(s TeJ, CpaBHHTENIBHO GAM3KHX K 3emne; cm. § 35
KOTOpbIE TIPHBEAYT K CMELLEHHIO BHAMMOrO :o.nmy:m:.:n a wv.
n%ﬁmmzﬂw_ﬂmquv HaGJionaemble MOMEHTH BOCXoAa M mmxomm
. - szm_””w.ﬁ_wﬂoe addexT nas Bocxona WA 3axopa

Il
epecedyeHHe ropusonta HeGecHbiM TesoM HabJjiomaetcs

BT
O4Ke m. XOTHA «Ha caMOM JeJsie», Kak paer pacyeT C HeHc-
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BetOrrreic myme  Hemunted: myrme

il /7

# Jopusonm

Puc 11 Wcrunnoe n BHAYMOER MON0XKeHN s HeGecHOro Tesa npu BOCXose H
3axopne.

npapJ€eHHbIMH KOOpAHHATaAMH, 3TO INPOUCXOOHT B TO4YKe A

(BHH3Y).

Ecan HaMm n3BeCTHO BepPTHKANbHOE CMellleHHe X, Mbl JIerKo
MOMEM BBIUHCIHTL BeJHdHHbl AA M y, 4To6bl BHECTH nO-
[PABKH B BHUHCIEHHBIE a3UMYTHl i MOMEHTbI BpemeHH. Dop-

MyJibl HMEIOT BHJ,
y = arcsin (sinx/siny) (rpanycsi)

H
AA = arcsin (tgx/tgy) (rpanych),

rae
P = arccos (sing/cosd) (rpanycs)

[NonpaBKa, KOTOPYIO HYXXHO A06aBUTb K BpPEMEHH 3aX0/a HJH
BblueCTb U3 BPEMCHHM BOCXoAa, paetrcs GopmyJioH

At =240y/cosd (cexyHnpl).

r7ie y Boipax<eHo B Fpajycax. 3 1
BeanunHa x, onpenensiemast m._.sonmv:o:\ pedpakunes,
B YC/IOBHAX BOCXO/A M 32XOAa NOCTHraeT ~ 34’. Paccuuraem
Tenepsb 3pdekTol pedpakllii AJf yCJOBHH 3aX0/la H BOCX0AA,
onHCaHHLIX B mnpeasinyuem naparpade (npumep 32 B).
Apyroit meton BboiuMcnenusi Af 6yner onucaH B § 34.

Cucmemur koopounam

Hpumep 325

Hncrpyxuns Pesynerar

1 Beruucnsem ¥ =arccos(sing/cosS) (¢ u V= 57,443139°

BBIDAXeHEl B JiecaTHuHON dopme)

2. IepeBomuM 3HAYEHHE X B JECCATHYHYIO x =0,566667°
bopmy (§ 21)
3. Buumcnaem A4 = arcsin(tgx/tgy) A4 =0,361812°

A] =64,364237°
! =295,635763°

4. Borucngem A; =A,—Ad u AL = A+ AAd —
BUIMMBIE A3WMYTHI BOCXOJa H 3aX0ja.
Ay ¥ As nOmKHBI GbITH BBIPAXEHBLI B mecs-
TH4iHOH dopme

5. Hepeponum A; M A B Tpaaycel, MHHYTsI A; =6421"51"
H cexynmul (§ 21) Al =295°38'109"
6. Brriucnsiem y = arcsin(sinx/siny) y =0,672321°

7. Buuucnsem At = 240pfcoss (3 BhIpaxeno s A1 =173,664100 ¢
rpaaycax)

8. IlepexomuMm X nonAM wuaca, HEns nONydeH-
Helii B (7) pesyavtatr Ha 3600

9. Haxonum LST, =LST,—Az y LST! =
=LSTs + A1 — sunuvsie MOMenTH Boc-
X0[a W 33X0fa MO MECTHOMY 3BE3AHOMY
BpEMEHH

10. MNepepoguM nonyueHnble MOMEHTBI BpeEMe- GMT ;=14 9 15 man 16 ¢
Hu cHa4ana B GST (§ 15), a sarem 8 GMT GMT, =05 4 08 mun 59 ¢

¢ 13)

At =0,048240 u

LST,16,721804 4
LST; =6.589308 u

§ 33. Hpeyeccus

B § I8 mbl y6enunuces, urto SKBATOPHAJIbHEIE KOOPAHHATHI
HiealbHbl 1J5l ONHCAHWSl TOJOXKEHHH 3Be3/, TaK Kak OHH
HE 3aBUCAT OT NBHXKEHHs] 3eMJIM H NO3TOMY AJsi NaHHON
3BE3/1bl OKA3bIBAIOTCS NOCTOSIHHBIMH. DTO CNpaBenJHBO ¢ H0-
CTATO4YHO BLICOKOH TOYHOCTBIO, OAHAKO HA CaMOM jejie KOOp-
AMHATBEL MENJIEHHO H3MEHSIITCH CO BpeMeHeM. D10 NIPOUCXO-
JIMT BC/IENCTBHE CNEeUHPHYECKOro NBHIKEHHS] 3eMHON OCH.
[Tono6Ho TOMY KaK OCb OhICTPO BpallaioLlerocs BOMYKA
MELJIEHHO CMEILAETCS OTHOCHTENbHO BEPTHKAJLHON JMHHH,
3¢MHasi OCb MeJIEHHO TNMOBOPa4YHBAETCH OTHOCHTENbHO onpe-
JIEJIEHHOTO Hanpas/ieHHs1 B MPOCTPAHCTBE. DTO JBHMKeHHe
1a3bIBACTCs AYHHO-COAHEYHOU npeyeccueli W Bh3BaHO NpHTH-
xeHueM 3emau Jlynoit u Connuem. Mpr ne OyneMm BpaBaTbCH
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B A€TaJIH; AOCTATOYHO CKa3aTh, UTO 3¢ ekt Mal, a CeBepHbI#
nomoc 3eMJH coBepuiaet nonublii o6opor 3a 25 800 ser
OLHAKO 1JIfi TOUHOCTH HaM HYXHO yuMTHIBATb H 3TO nepeme-
HIEHHE.

Koopaunath o 1 & 3peai H rajlakTHK, yKasaHHble B Ka-
ranorax, NPHBEAEHbl K OMpeLeseHHOMY MOMEHTY BpEMEHH,
wnn snoxe. Te KOOpAHHATHI, C KOTOPLIMH BaM npUIeTcs UMeTb
nejio, CKopee BCero, OKaXKyTcs NpHBEJEHHLIMH K snoxe 1950,0
(T. e. OTHECEHHBIMH K Haualy 1950 r.), 1 BHl MOXeTe HalTH
sHaueHHs, KOTOpble OHH OyAyT HMETb B Kako#-1160 npyrow
MOMEHT BPEMEeHH, HCIQIb3yH ¢opMyJbl

a, = ag+ (3,07327 c+ 1,33617sina,tgd, cexk) N,

8, =0, + (20,0426” cosag) N,

rpe N —unciio jier, npoWenHX c 1950,0; g, B 8§, — Koop-
JMHATH JJsi 3MOXH 1950,0, a;, &, — HoBbIC KOOPIHHATHI.

Tpu nepexone OT KOOPAMHAT, oTHeceHHHIX K 3MoxXam,
orsnnunbM ot 19500, HCIOJB3YIOT CJENYIOLLHE dopmyJibl*:

a, =6+ (m+ nsinagtgdy) N,
8, =8+ (n’cosagg) N.

3uaueHus m, n, n’ Aanb B Taba. 5.

Tabauya 5
- m, n, n,
3noxa, CeKYHAR CEXYHAH CeXYHAB AYTM
1900,0 3,07234 1,33646 20,0468
1950,0 3,07327 1,33617 20,0426
1975,0 3,07374 1,33603 20,0405
2000,0 3,07420 1,33589 20,0383
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Ipumep 33

HHcTpyxuns Pesynetar

1. MepeBenem 3HAUCHUE O 8o B OECATHYH
N IO o, =9,178611 u

dopmy (§ 21 u 7) mm = 14,390278°
2. TepeBoaum 0, B FPaayCHYIO M€ M - 13 >

TR ) o py, YMHOXas a, = 137,679165
3. Bomumcnsem S, =(3,07327 + 1,33617sing,tgdg)N S

5 » = 97,4706

(rne N=1979,5—1950,0 = 29,5) i _ s
4. Jleqnm noayuennoe 3navenue Ha 3600 u mepe- S, =0,027075 u

BOJUM B Yachl k L

5. MNpuGaensem S, (B yacax) kK o, (B yacax) u a, =9,205686 u
nonyyaem ¢, (Toxe B vacax)

6. Momwxonsz K YacaM, MHHYTaMm H CEKyHIam g, =09 4 12 Mun 20 ¢

7. Briuucasem S, = (20,0426 cosa,) N S, =—437,167111"

8. Jenum Ha 3600 u mosyyaeM IpPamychl S, =—0,121435°

9. Jo6apnsem S, k 8, ¥ monydaem O, 8, = 14,268843°

10 Tlepexomum K rpagycam, MHHYTaM M CEKyH- 8, =14°16’08"

mam (§ 21)

Jlna nawero npuMepa Mol paccunTaeM Ha SIMOXy 1979,5
KOOpIIHHATH! 3Be3bl, KOOPIMHATH KOTOPO# AJIA SMOXH 1950,0
Guiin g =09 u 10 muH 43 c, 8, = 14°23'25".

* 9t dopMysanl HeyAoGHH ANA 3BESA p6/IM3M CEBEPHOrO M I0XKHOro
noniocos, rae 3nauenns tg 8 HeorpanHueHHO BO3pacTalT

§ 34. Pegppaxyun

o chx nop BO BCEX HAUIMX pacyeTax NpPeArnojarajiocb, Yro
CBET OT OTHAJEeHHbIX 06beKTOB (HEGECHBIX TeJl) :v:x.g:._.
K Ham KpaTualiluum nyreM — no npaMoil. Ha camom pene 3to
He Tak (3a MCKJ/IIOUEHHEM HAGJIOJEHH B 3€HHTE), NOTOMY YTO
3eMHAsi aTMOC(EepPa HECKOJbKO MeHsieT HAnpaBJieHHE Jyden
3acTapjfii MX MajaTh HA MOBEPXHOCTb 3€MJIH MOA E,.:oz.
OT/IMYAIOUIHMCA OT TOro, NOA KOTOPbIM Jyy npuumen Obl m
orcyrcTeHe atMocdepsl (puc. 12). 3To nABNEHHE HA3LIBaeTCH
armoceproil pedpaxyueii; ee 3QGEKT COCTONT B TOM, UTO
3B€371a Ka)eTcs OJnXKe K 3€HHTY, YEM B nmmnquqmavz.oﬁx
Besinunna pedpakllii 3aBHCHT OT 3EHUTHOZ0 YeAa, WK 3eHUT-
Hozo paccrosanus (90° — BbicoTa CBETHJA), H OT COCTOSIHHMA
arMocdepbl, B YaCTHOCTH TemMnepatypsl M aabienns. Ounnako
IJISI HALIKX LeJiell MOXHO He YUHTHIBATb OTHOCHTEJIbHO MaJjble
H3MEHEeHHsi pedpakliMd OTO JAHA KO AHIO H MPHHATH CTaH-
MAapTHOE 3HAUEHHE MNOKasaTess npejyomJeHnsi aTMocdepsl
TakuM 06pa3oM, ecin Mbl HaGJO/jaeM C MOBEPXHOCTH 3eMJiu
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Ammocgepa
e

’
.

Puc. 12. Atmocepran pedpakuus.

HOE
3Be3/y Ha 3€HHTHOM _uwon._,om—.—:: m , TO ee HCTHHHOE 3€HHT
_uNnn._,Oﬂ::m BLIUUCJ/AETCH 110 eo_uz_<.=m al

2=+ R={+58167tgl —0,067"tg’L,

KOTOpasi OCTaeTCs JIOCTATOUHO TOuHOH IJIA 3E€HUTHBIX «%mowu
MEHbIIHX NPpHOJU3HTENBHO 75°, 7. €. AJfi BHICOT CBETHJ, v._,
puimatoninx 15°. Pedpakuns aas Gosiee 6JH3KHX K TOPH3OH m«.\
nabnionernil oOLIUHO HE MOXET 6LITh paccuuMTata H onpen
MepeHUH.

aannnxm_Wxvammvv»x::: Ha NpsAMoOe BOCXOXAEHWE H nx.zom.w
HeHHe MOXHO JIETKO pacCUHTaTh IJf 3EHHTHBIX YTJIOB MEHBIIE
~ 45°. EcJIH MCTHHHBIE KOOPIAMHATHI 3BE3/b & u 8, To BHLK-
Mble KOOpAMHATH @ W &’ prluncJsiorcs no ¢opmyJiaM

8 =564 58,16”tg L cos ,
a’=a+3877c+ »tgl (sinn/cos 8),

rune 1 O:@mbmbmmdnm U3 COOTHOLIEHHSHA

wmbelmimoownv

1) = arccos cosdsin z

3pech ¢ — reorpaguueckas wupora Habaronaress.
PaccuuTaeM Ternepb pedpakuuio njs 3Be3jlbl C 3KBaTO

pHaJbHLIMH KOOpAHHATAMH =05 u 12 mun 32 ¢, 8=
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= 45°59’20” pnA MecTta, B KoTopoM HabGJiofaemMoe 3eHUTHOE
p
paccrosinie 6nso 9°54’16”. lllupora nabaonatens 52° c. .

Hpumep 344

Hucrpykuus Peaynbrar

I. IlepeBonum 3nauenue { B pecaATuuHyro (opmy ¢ =9,9044°
(§ 21)

2 Bermcnsiem R=58,16t5L—0,067tg>¢ R =10,14"

3. NepesouM 3HaY€HHE m B Ipagychl, Aens Ha R =0,0028°
3600

4. Haxonum z=(+ R z=9,9072°
5. Mepesonum 3uauenue & B gecarmunyro opMy & =45,9889°

® 21)

_sing—sindcosz -

6. BoiuucnseMm mn= arccos( o ) n=48,2951

7. Buiuucnsiem A, =58,16tglcosn A, =6,76"

8. IlepecBonuM 3nadenwe A, B rpaaycel, geas Ha A, =0,0019°
3600

9. TNpubasnsem A, x & u Haxomum &' 5’ =45,9908°

10. MepeponuM &’ B rpafycel, MUHYTBI M CEKYH- 5’ =45°59'27"
aet (§ 21)

11. Borumcnsem A, = 3,877tgl - (sinm/cosd’) A, =0,727"
12. NoGasngeM A, X 0 M HaXoguM o’ o’ =05y 12 mun 33 ¢

3Hayenue R HenocpeiCTBEHHO Ha YpOBHE TFOPH3OHTa Co-
crapnsier okojo 34" . Tlockonbky pedpakuus yBeJHUYHBAET
BUIMMYIO BBICOTY CBETHJIa, BOCXOJ (3aX0l) MNPOMCXOAMT
panblie (no3xe), yeM 3TO NMPOUCXONMNO Obl B OTCYTCTBHE
armocoepbl. CnenoBartenbHo, 3 eKTHBHASA ANMHA THA yBeJH-
yuBaeTcs 3a cueT atMmocdepHoil pedpakiHH.

MoXKHO paccuHTHIBaTh BJHSHHE pedpaKUUH Ha a3uMYTHI
1 MOMEHTHl BOCXOJla M 3aX0Jla 1o METOJy, ONnucaHHoMYy B § 32.
C npyroil cTopoHbl, MOXKHO BHIYMCJIHTb BJIHAHHE pedpakuuu
Ha yacoBo# yron H/ B MomeHT Bocxona u 3axona no dgopmyne

AH = H

—m—— — —= ({MHHYTBI
15¢os¢ cos S sinH ( yTbl BpPEMEHH),

rae AH — BennunHa, Ha KOTOPYIO YMEHbINAETCH HCTHHHBIN

yacoBoil yron. Ilpumenum 3Ty QopMysly K npuMepy, HCNOMb-
3oBaHHOMYy B § 32.
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Cucmemvt koopounam 65
Hpumep 346
M .
HuCTpyKUHR - Pesynsrat =¥
1. BoiupcnsieM 3HA4YEHWE YACOBOIO Yria TOYEK BOCXO- H =6,885512 u
na u saxoma (H B § 32). IpeobpasyeM €ro B rpa- = 103,282680°
nycel, ymuoxas Ha 15
1
s AH =2,894381 mun

2 Briuucnsem AH =

15cos¢cosdsinH
(¢=30° c.u, 6=2L7°)

3. Vmuoxaem Ha 60 JuiA nepexona K CeKyHIam, Cpas- AH =173,66 ¢
HUTE pE3YJILTAl CO 3HAYCHHCM Af, DONYyHCHHBIM
B § 32

K owers danerod 368306
—

§ 35. T'eoyenTpuueckuil nAPasrnaKc u Quzypa 3emau

B nocJjenyiouinx maparpagax KHHIH Mbl 6ynemM BBIUHCIATD
koopaunatsl Connuta, JIyHsl v Ipyrux Ted CoJiHeuHOH CHCTE-
Mbl. DTH KOOPIAMHATH ABJSIOTCA reOUEeHTPHYECKHMH, T. €. OT-
HEeCEHHBIMH K HeHTpy 3eMJsH Kak Hayaly KoOpiHHAT. Ecnu
He6ecHoe TeJO OueHb yNajieHO OT Hac, TO FeOUEHTPHUYECKHE
KOOpAMHATH NMPAKTHUYECKH COBNANaloT € KOOPAMHATAMM, U3-
MepeHHBIMH H3 JIO60H TOUKH Ha seMuoH nosepxuoctH. Onnako
pH M3YYEHHH OTHOCHTEJBHO GIM3KHX 06HeKTOB, TaKHX, KakK
Conulle B ocobento JlyHa, HX NOJOKEHHH OKa3biBAIOTCH HE-
CKOJIbKO Pa3/IMUHEIMH B 3aBHCHMOCTH OT TOYKH HaGJIOeHUA.
310 nokasano Ha puc. 13; nsa nabmoparens O, u O,
cmorpst Ha Jlyny M ¢ nopepxnoctn 3emiu. Kaxplii nameps-
eT yroj MexJy HanpaB/eHHfIMH Ha Jlyny u Ha oueHb nasne-
Kyio 3geafty S. [NockonbKy 3Ta 3Be3jia OU€Hb jallieka OT RaC,
ayun O,S n O,S napannebHbl ApPYyr APYry, Tak HTO 06a
pabsionaTeNsi BHAAT 3BE3NYy B ONHOH M TOH Xe TOuKe Heba
{10 OTHOLIEHHIO K ApyruM 3Be3faM. OnHaKo H3MepsieMble HMH
yriel @, H G, HE OIWHAKOBE, H, CJIEOBATE/ILHO, BHIMMBLIE
nosoxenus Jlynl AJA 3THX HaGaiojaTeneil Toxe OGynyT
pa3HBIMH.

Eciu @y — npsiMoe BOCXOXKJeHHe JIyHbl, BhlUHC/IEHHOE
ANA lleHTpa 3eMJiH, TO KaXXnplil u3 HabJionatened [0JXKeH
BBECTH CBOIO MONPABKY K €g, YTOGLI MOyYHTb BHAHMOE Mpsi-
MOE BOCXOXJICHHE @, WIH G, JUIfi CBOGH TOUKHM HAGJIONEHHH.

Puc. 13. Teouentpuueckuit napannakc.

ITOT BHMIKMBIH CHBHT MOJIOXKEHHS] HeGECHOro Tesia Ha HeBo-
CBONe HA3LIBAETCH 2COYEHTPUHECKUM HADAAAAKCOM, W HaM
YacTo MPHAETCH YUUTHIBATDL €r0 — HaNpHMep, ecu e XOTHM
paccunTaTh O6CTOATENILCTBA 3aTMEHUS. w»wm:m HECKOJIbKO
YCJIOKHARTCA TeM, UTO 3eMJisl HMeeT He TOYHO cepHuecKylo
%ow;% a GoJiblie MOXOXa Ha cpepons BpauleHHs nE:on -
TLIH BAOJb MNPAMONH, COeLHHSAIOLHEH CeBepHnblit _.\~ 5%:%&
noJiroca =wmz.=:. Ceuenne 3eMHO# 1OBepXHOCTH MO JHHHM NO-
CTOAHHOH JOTOTHl NPHOJHKEHHO OKAa3bIBAETCH 3JJIHIICOM
B TO BPeMSl KaK CeueHHe MO JHHMH TOCTOSHHON LINPOTHI
LOJIXKHO GbITH OKPYKHOCTbIO. Eciin HaM nyxuo BrecTw ao_w: 10
NOMpaBKy 3a NapasJiake, Hajllo YYHTHIBaTb QUIYpY wmz.w\:
T. €. e OTKJIOHEHHE OT Hyea/bHOH cdepbl. CHTyauns B 1 e
yBeJiHU€HHOM BHue H3o6paxeHa Ha puc. 14, rume :mﬁmwcm
omo.w.:»mmz uentp 3emsu, yepes N u S I.m.o CeBepHbIl ¥
_Oxuz_uE nomwoca coorsercteeHHo. HabGawparenb, Haxons-
iwuiics B Touke O, onpenensier ¢ nNoMoubIo oTBeca Hanpas-
senne B 3endr OZ (nynktup). Yron, Koropuii obpasyer
3TO HanpaBJieHHe C [JIOCKOCThIO KBaTOpa, paBeH mmownﬁws-

amnao&f_sbnﬂo: ;
e pOHOMULECKOd, wupoTe ¢ Habmopartens
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Jroamop

Puc. 14. Yuer necdepuyHoCTR 3eMiu.

IlockosbKy (opMa 3eMJiu OTAHYaeTcsi OT TOuHOH cdephl,
reouenTpHueckas Beptukanb EZ’, 1. e. npsiMas, COCIHHAIO-
was nedtp 3eman E H TOuKy HabmoaeHus O, KaK ¥ TeOLEeNT-
puueckasi wHpora ¢’, GyAeT HMETb HECKOJbKO OTJHHYHLIC
spauenus. s pacuera BJMfIHHA Napajjakca HaM HYXHO
aHaThb BeJHUHHB psing’ H pcos¢’, rne p— paccTosHHe OT
wabnioaareas A0 Lentpa 3emuau. [Iasi TOUKH, WMeEWOUIEH Bbl-
COTy Haj ypoBHEM Mopsi i MeTpOB, Mbl nojaydaem

gt M v k J
psing’ =0,996647 sinu + ——-— sing,

h
6 378 140

pcos@’ =cosu + cos ¢,

rae
u = arctg (0,996647 tgd).

Yron ¢ CUMTAETCs NOJOXKHUTENbHBIM B CEBEPHOM H OTpHIA-
TespHBIM B I0XKHOM noaywapun. Ilna npuMepa paccuutTaeM
aHaueHns psing’ u pcos¢’ nas HabmopaTeNs, PACHONOKEH-
HOrO Ha BhicoTe 60 M Hajk ypoBHEM MOps B TOUKE C KOOpIH-
watamu 100° 3an. poar. u 50° cep. wHp. (npuMep 35).
Yron p na puc. 14 no onpenenesuio HasbIBaETCH 2€0-
{eHT pusLecKum napasraKcom. ITO Yro, Moji KoTophiM OTpe3oK
npaMoil Mexxay HabjiojnaTeseM M LEHTPOM 3emJin BHIEH C
uccaepyemoro Hebecuoro Tena. Ecam HabmonaTtenb BHIHT
OGBEKT HEMOCPENCTBEHHO Ha ropu3oHTe (T. €. 3E€HUTHBIA YroJ
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IIpumep 35
HHcTpyxnns Pesynsrar
1. BeiuncnseMm u = arctg(0,0996647tgd) ¢ = +50,0°
) u =49,905217°
2 Buuucnsem k' =(k/6 378 140) h =60,0 m
# =0,000009

3. Boiuncnsem psing’ =0,996647 sinu + A ‘sing
4. Bruucnsem pcosé’=cosu+ A’cose

psind’ = 0,762422
pcos¢’ = 0,644060

pasen 90°), To p Ha3biBaeTCA 2OPU3OHTANbHLIM NAPAAAGK-
com. Ecnu K ToMy ke Habniofatenb HaXOAUTCA Ha 3KBaTope
3TOT YTrOJl HMMEHYETCH JKBATOPUANbHBIM n%:wozgsemzh
napassakcon n obosnavaercs Gykpou P.

§ 36. Boiuucnenue nonpasxu 3a napainaxc

Ecnn reouentpuueckunii yacosoil yrosn HeGecHoro tena pa-
BeH H, a ero reoueHTpHYecKoe NpAMOE BOCXOXKAEHHE O, TO
BuJiMMble 4acoBoil yron H’ n npsiMmoe Bocxoxaenune o’ (c yue-
TOM napajJjakca) Haxoasitcss no dbopMynam

H =H+ A,

o =a—

A;
A= Nno_..mA pcose’ sinH v
")

rcosS—p cos¢’ cos

Bennunna pcos¢’ Bouucnena B § 35, a r — paccrosiHue oT
He6eCHOro Teja A0 UeHTpa 3eMJyH, H3MEPEHHOE B JIONAX 3€M-
Horo paauyca (6378,14 km). Ecnu 310 paccrosinue ykasaHo B
KnjioMeTpax (o6o3Hauum ero r’), To

r=1r/6378,14.

3unauyenue r MOXKHO ONpPE/EIHTh TaKKe, 3HasA SKBATOPHANIbHBIR
TOPU3OHTAJIbHLIH Napannakc P HeGecHOro Tefa, CAEAYIOUHM
obpasom:

r=1/sinP.

PopMyna ANf HAXOKAEHHS BHIHMOrO CKJIOHeHHs &' mno
TCOLIEHTPHYECKOMY CKJIOHEHHIO § MMeeT BHA

rsind—p sing
rcos §cos H —p cosg’

8’ =arctg cosH’

u#
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Kak u pauee, BesuunHbl psing’ u pcos¢’ moxio onpeje-
JuTh cnocoboM, onucaHHbiM B § 35.
Jlns npumepa BHIYHCIHM BHIUMOE NPAMOe BOCXOXAEHHE
u cknonenne JIynel na 26 pespansn 1979 r. B 16 u 45 mun GMT,
ec/u oHa HabJionanach C BLICOTHI 60 M Han ypoBHeM MoOpsi
B Touke ¢ Koopauuatamu 100° 3.1 u 50° c. w. 'eoueHtpn-
yeckue KooppuHaTel Jlynol a=22 u 35 mMun 9 ¢ u &=
—__7°41’13”, sKkBaTOpHAJbHBIA TOPUIOHT AJILHBIH Napayakc
1°01°09”.
Hpumvep 364

HHCTPYKIHS PeayneTar

GMT =16 u 45 MuH
GST =3,145733 4
LST = 20,479066 u

o =22,588611 y

1. Hepexogum or GMT k GST, 3areM x
LST npu noMoum Merozos § 12 u 14

2. Tepepoaum 3HaucHus o u & B mecaTuy-

Hyro opmy (§ 7 u 21) 5 = —17,686944°
3. Haxomum uacopoii yron H (§ 24) u ne- H=-2,109545 4
=—31,643175°

peBouMM ero 3Hauenue B rpanyce! (§ 22)
4. OnpenensieM pcosgp’ u psing’ (§ 35) pcos¢’ = 0,644060
psing’ =0,762422
r =56,221228 pammy-

5. OnpenensieM r = l/sinP (#e 3abympre ne-
coB 3emiH

peBeCTH P B mecaTHvHblE OOJIM rpanyca

cornacHo § 21) P =1,019167°
pcosg’ sin H
6. Bi = — A =-—0.350921°
LIYHC/IseM A =arclg NoosT—pibsg 4D 0
7. Haxomum H' =H + A H' =—31,994096°
. 8. MNepeponum A B uachl, meas Ha 15 (§ 22) A =—0,023395 u
9. HaxonuM o', BbluMTas A H3 Q a’ =22,612006 4
10. BoluvcnsgeM &' = o' =—=8,538164°
r . rsind—psing’
= prgty nowtwnommnommltnnuwﬂ
11. TlepeBomuM @’ ¥ &' B MHHYTHI M Ce- e =22 4 36 mum 43 ¢
© xysou (§ 8 m 21) o' =—8°32'17"

CTONb JeTajbHBIE PacueThl HEOGXONHMbLI TONLKO Juis Jly-
Hbl, HMeulefl oyeHb Go/MbLIOH napanjakc. Y Connua, KoMeT
K NJiaHEeT OH 3HAYUTEJbHO MeHbl€, YTO NO3BOJfAET YNPOCTHTD
¢dopmynsl 6e3 norepu Tounoctd. [lyctb onsitb r oGosnauaer
paccrosiive OT He6GecHoro Tejia A0 HEHTpa 3eMaH, ogHaKO
Ha cell pa3 U3MepeHHOE B aCTPOHOMHUYECKHX eIMHHLaX (a.e).
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Torpa
n=28,794/r cekyun nyrw;
0 =l nsinf p cosgp’
cosd v

8"=06—n (¢ sin ¢’cos 8—¢ cos ¢’ cosH sin §);

GyKBY 1l 4acTO NPUMEHSIOT LI 06O3HAYEHHs Mapajjakca.
Bynbre Burmarenbubl npu ucnonb3oBaHuu 370 GyKBHI; Kpome
napannakca oma ob6osnauyaer uucno «nu» 3,141592654... .

Paccmorpum Teneps Bunumoe nonoxenne Connna pas to-
ro ke HaG/ioaTelsi ¥ B TOT K€ MOMEHT BPEMEHH, UTO H B Npe-
Abinyuiem npumMepe. [eouenTpuueckoe npsiMoe BOCXOXKAeHHE
Contrua 22 u 36 muH 44 c; ckioHenne — 8°44’24” . Paccros-
Hue cocrabsasgo 0,9901 a. e.

Ilpuvep 365
Uncrpysuns -..muu\::u.:
1. Buruscnsem n =8,794/r n = 8,881931"
2. TepexomuM K rpafgycaM, feis Ha 3600 7 = 0,002467°
3. Tepeponum B uachl, mens Ha 15 (§ 22) m =0,000164 u
4. Tlepesogum GMT B GST u 3atem B LST

GST = 3,145733 4

npYM NOMOIIM METOMOB, ONMCAHHBIX B LST = 20,479066 4

§ 12 u 14

5. TlepeBoZiMM 3HaYeHWs 0 M & B HeCSTHY-
Hyro dopmy (§ 7 n 21)

6. Haxomum pcos¢’ u psing’ (§ 35)

7. Haxomum wacopoit yron H ¥ nepepomum
€ro B rpaaycHyto gopmyny (§ 24 u 22)

_ nsinHpcos¢’

8. Briumcnsem A, 3
cos

(n BLIpa-

XEHO B Yacax)

9. BeluMTaeM NONpaBKY M3 0 U NONyYaeM o
10. Haxogum A, =n(psing’ cosd—

—pcos¢’ cosHsind) (n BeIpaxeHo B
rpagycax)

11. Beluuraem mompasky ¥3 & u momyuaeMm &
12. IlepeBomum @ ¥ & B MHHYTIB M Ce-

xyHIe! (§ 8 u 21)

a=122,612222 4
8 = —8,740000°
pcosgp’ = 0,644060
psing’ = 0,762422
H=—2133156 4
=—31,997340°

A, =—0,000057 4

o' =22,612279 4

A, =0,002064"

8 =-—8,742064°

o =22 4 36 Mun 44 ¢
6 =—8°44'31"

WNZG.E\:S. 4YTO nonpaBkH 3a napaJjiJjiakC B 3TOM cnyyae
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NpaKTHYECKH HecyulecTBeHHbl. Jlna Bcex HeGeCHbIX Tell, KpoMme
JlyHbl, reoueHTPHYECKHM MapavIakcoM OOBLIYHO MOXKHO Mpe-
ne6peun. OrMeTHM Takxke, 4ro Connpe u Jlyna MMeOT nouTH
OlHO M TO Ke BHANMOE MOJIOXKEHHE B PACCMOTPEHHOM MNpH-
Mepe; Mbl BLIGpanH MOMEHT MOJHOTO COJHEYHOro 3aTMEHHH
{cM. § 70).

§ 37. Feauozpaguuecxue x00pounaro

IFennorpaduueckne KoopAuHaTh NMO3BONRIOT ONpPEAENHTH M10-
JIOXKEHHE TOUKH (CKaKeM, COJTHEYHOTO NATHA) Ha MOBEPXHOCTH
Conunna. Kak u B /06Goil 1pyroii acTpPOHOMHYECKOH CHCTEME
KOOPIHHAT, IIHPOTHl OTCUHTHIBAIOTCHA OT OCHOBHOMH MJIOCKOCTH,
a JONrOTHl — OT OMNPEAEJIEHHON TOYKH B 3TOH MJOCKOCTH.
3a OCHOBHYIO TIJIOCKOCTb MPHHHMAETCS] MJOCKOCTb COIHEYHOr 0
3KBATOPA, HAKJOHEHHas mof yriaoM [ =7°15" K 3KIunNTHKE,
a HauaJo OTCYeTa MOJrOT — 3TO MOJOXKEHHe, B KOTOPOM
HaXOJHJCH BOCXOAAULHIA y3€Jl COTHEUHOrO 3KBaTOpa B MOJNLEHDb
1 smuBaps 1854 r. Ha conHeuHoMm aucKe OTCYTCTBYIOT Mo-

Convevrsld
FHEGINGY

K Jermre

Puc. 15. Onpegenente reaunorpadHyecKnx KoopAuHaT

Cucmeumpr KoopouHam i\

CTOSIHHBIE [leTaJIH, KOTOpHIE€ MO3BONHJIH 6bl 3adHKCHPOBATDH
3Ty TOUKY, NO3TOMY Mbl OyneM BBIUHCJISATbL €€ MONOKEHHE,
iipepnonaras, yto nepuos ppaienus Conuiia papet 25,38 cyr.

Ha puc. 15 nokaszana renvorpaduueckas cucremMa Koop-
annat. Coepa unsobpaxkaer nosepxuoctb Connia, a 60db-
woit kpyr ONJ — conueunniii sxkBatrop. PyC — ocb Bpaule-
uns Connuna, H Jio6as ToUKa 3KBaTOpa ABHKETCS B Hanpas-
geunn O—N. TlnockocTb 3IKIHUNTHKH MNepeceKaeT NOBEPX-
noctb Connna no 6oabwomy kpyry TEN; cnepoBatenbho,
Touka N siBifieTcsi BOCXOASIHM y3JIOM COJIHEUHOTO 3KBaTOpa
la TMJOCKOCTH SKJIUNTHKH. Boob6pakaemble JHHHMH, NpoBe-
JleHHble H3 1eHTpa C K 3eMsie H TOUKE BECEHHETO P aBHOMIEHCT -
BHsl, NepeceKaloT noBepxHocTb B Touke £ nT coorBercTBEHHO.
O — 3T0 TOUKa, KOTOpas B nojfeHb | suBapsi 1854 r. naxo-
aunace B N. TlaTHo B Touke X HMeeT resiHOrpadHUECcKyIo
WHpoTy B (monoxkHuTeNbHYIO Ha CeBEpP OT 3KBATOPa M OTPH-
UaTeJbHYIO Ha IOT) U reJlHOLEHTPHUYECKYI0 nodroty L, uame-
psiemylo BIOJb 3kBaTOpa OoT O B TOM K€ HanpaBsIeHHH, YTO
u Bpauienue Connua.

[Ipu nabaonenusx ConHna (Kotopbie 0653aTenbHO NOMXK-
Hbl BBINOJHATLCH MYTEM MPOEKTUPOBAHHS H306paXKeHus Ha
3KpaH) Mbl BUIHUM NJOCKHH JAHCK, LIEHTP KOTOPOro CoBHalaer

Conregras ock

Ceoeprerd nonmwe
ducra

Jmceyenm
yenos

)
JOwrprz
nonre ducna

Puc. 16. Conueynnin gucK.
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¢ toukoil E, D10 nokaszano ua puc. 16, rpe orMeueHp Tak-
*e Py— CeBepHBIH NOMIOC COMHEUHOH OCH BpauieHus u X —
nonoxenue natha. Ilyukrupuas nuuus NS — sto npoexuns
OCH BpauleHusi 3eMan Ha nucK. Ternepb KoopHHATH TOUuKH X
MOXHO ONnpejejnTb KoopuHHatamu P, M 0. 3agaua coctour
B ToM, UTO6LI nepeBect p, 1 0 B B u L.

Jlna ee peuwienns Ham Heo6XOAMMO npexxue BCero HauTH
KoopauHatel By m L, uentpa mucka E CooreeTcTByOLIHE

YPABHEHHS UMEIOT BHL ’
4 sin(§y—Ag)cos I “_ M
L, =arctg _“ Sk e W F 0,
By =arcsin [sin (§&—A, ) sinl],
rae A — reoueHTPHYeCKas SKIMNTHUECKds noiroTa Connia,

I — nak/ioHEHHe CONIHEYHOrO 3KBATOPA K MJIOCKOCTH KJMIITH-
ku (/=7°15"), © — nonrora Bocxopsiuiero yana (yron TN
Ha puc. 15), M — yron mexny O u N ua puc. 15. § Boumnc-
asietcsl mo Gopmyse :

SL = 74°99" + 84'T,

rae T — 4keslo YONMMaHCKHX CTOMeTHI, NPOLIeALINX ¢ MOJTy IH S
| siuBapsi 1900 r.; M paercs ¢opmyJoi

M =360 — M’,

M =350 (1D — 2 398 220,0),
25,38

rne JD — onnanckas pata. 3uauenne M’ 10MKHO 6bITh
NpHUBENCHO B HHTEpBaJ, 3akjoueHHbldi oT 0 po 360° nyrem
BblUMTaHHA H3 Hero 360°. [lnis npuMepa BHIUMCINM resuo-
rpagHuecKue KOOpIMHATHI LIeHTPA COMHEUHOro 11CKa Ha | Mas
1979 r. T'eouentpuueckyio nonrory Conuua A MOXHO onpe-
IeJINTh croco0boM, omucaHubiM B § 42; pas BLIOpaHHON paThl
ona Oblia papna 40°0244”. (Cm. mpumep 37 A).

AcTpoHoMHUeCKHIl eXXerofHuK JaeT ClefyolHe 3HAUeH S
3THX Ke BeJuauH: L, =301,09° u B, = 4,20°.

Kpome By u L, Ham HyXeH TakKe MO3UUHOHHBIH yros ocu
Bpauienusi ConHua, oGosnauenuslii Gyksoii P na puc. 16.
Ero MoxHO BHuUHC/HTL cliefyOuiuM ofpasom:

w”®—+®mu
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Tpumep 374

HHcrpyxuna

1. Haxonum IOJIMAHCKYI0 maty (§ 4)

2. Boluntaem 2415 020, menum Ha 36525 u no-

o

nydaeM [ — yucno CTOJIETHH, npomemumx ¢
noaynusa | seeaps 1900 r

. Boluncnsem A = 84T Peaynerar menum na 60,
4TobBl nepeitru rpagycaM

4. Bolpaxaem 74°22' p HCCATHYHBIX [OJAX rpa-

ayca (§ 21), npubapnsiem x A u noiy4aem §)

5. Bulpaxaem Ao B HecsrHuEbIX HoJIsX rpanyca

(§ 21). (A, MoxuO BLIMMCIIHTE METOJOM, Onu-
CaHHLIM B § 42.)

6. Boryncnsem Y =sin(3—Ae)cosl (I = 7,28%

7. Haxogum x = ——<os(§—Ae)
8 Haxomum A’ =arctg(y/x). Heobxomumo yerI-

10.
1.

PaHMTL HEONpPENEIEHHOCT, BOIHMKIIYIO npu
MCnoNL30Banuy (yHKImE arctg. Jlns 37oro
BoCnonbsyemcs puc, 10 u Gymem seiyprarh
Wil poGapnsre 180 wm 360° IO Tex mop,
0OKa A He NONaleT B NpPaBHJILHBI KBaJpar.,
Ecnu A cpasy nonamaer Hero, 10 4= 4’

. Berumcnsiem M’ =360 (g3

35.38 (J 2 398 220).
Bbruuraem 360 cronuxo pa3, urobel pesyns-
Tar nonan B AManasoH or 0 go 360°
Haxogum M= 360°— pp
Tpubapsisem M x 4 u nonyyaeMm ' L, Beryp-
TaeM 360° no 1ex nop, noka pesynbrar He
CraHeT MeHblie 360°

4 w_uisn.:nmws. By = are sin[sin(§)—Ao) sinl]

73

Pesynzrar

JD =12 443 994 50
1I'='0,793279 Bexa

A = 66,635400"
= 1,110590°
Sy =175,477257°

Ao =40,045556°

8§ —h =35431701°
y=0,575097
x =—0,814807
A’ =--35214735°
y>0
x<0
+ 180,0
A = 144,785265

M’ =649 283,687 9

—360 x 1803
= 203,687 9°

M=156312 1°

L, =301,097°

B, = 4,196°

rune

0, = arctg Al.nOm»@ﬁmmv.
0, = arctg [—cos ( Q—2p) tgl],

4 & — HAK/IOH SKJNNTHKH (cM. § 27).
KakoBo 3nauenne P 1 mag 1979 r.?
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Hpumep 375

Peaynerat
HHCTpYKLRS

- yuao.oa&%
BLinpchbiBaeM 3HadeHus BETWdHMH Ao, §, I 3 mpenb eﬂqu.ﬂqumq.u

Ayllero mpumMepa = 775

0, =—18,363185°
0, =—5,917948°
P =—24,281133

1. Buruucnsem 6, = arctg(—coshotge) (rae & =23,441°)
2. Berucnsem 0, =arctg[—cos(Qy—2o)tgl]
3. HaxomuMm P =6, + 0,

o
ACTpPOHOMHUECKHI €XEroliHiK LaeT w"lwp.m_w_,. il
Tenepb HakoHel Mbl MOXeEM BbIYHCIHUTD _,mmozzm_m e
CKHe KOOpIHHAThl COJHEYHOro MHATHA X, :8:::; e 002
koroporo O (cM. puc. 16), a yroJa, non Muo._,o_,w LA
pentpa 3emau orpesok XE, paped P, QPopmy

B = arcsin [sin By cosp + cos By sin pcos (P— 9],

i in(P —6)
L=arcsin _” =0 wo_w“w H_ + Ly,

i — i paauyc Connuna
=—arcsin  (p,/S)— P, S — yrJoBOH p :
nbm:ﬂmnmz ._,m:mcv__,g:o_,ge::mnx:m xowvbszw._nw_mmowﬂmwn
HOro MATHA C NO3HIIHOHHBIM YLJIOM O Nwwomdm_\\ﬂ b
1979 r. Yrnopoit panuyc ConHLA paBeH 1 .

Hpumep 37B

Pe3yne7ar
HucTpyxuna

= 97°
BuiuscnseM Ly, B, u P (cM. mpembiaylue L ,=3010

-

B = 4,196°
npumepst) P =—24,281°
% S=159
2. Haxognm arcsin(p,/S) (se 3abynvre Bhipa resin(p, /S) = 41,328659°
Th b NCCHTHAHLX JONIR MARYTHL JoTH)  aresin(p, p, =0,175000°

3. TepesofMM p; B HECSTHYHbIC [OJIH rpajyca
(§ 21), pbluMTAEM p, M monyyaeMm p

4, BuuuciseM 4
B =arcsin[sinBcosp +cosBgsinpco s(P—0)]

5. BriuncigeM

p =41,153659°
(P—8) = —244,281°
B — —13,280690°

. in(P—0) A =37,530005°
A= Nnﬂm_—dﬁrﬂﬂwhwﬁmm

IpuGasnsem L, 1 HaxoouM L, ecniu L
Gonpine 360°, poiumTaeM 360°

L= 338,627005°

a
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§ 38. Homep obopora no Ksppunzrony

Uucno o6oporoB ConHua oTcuuTHIBaeTCH NpH NOMOLUH TakK
Ha3kIBaeMoro Homepa oGopota no Ksppuurrony (CRN), nep-
Bbii M3 KOTOPHIX Havascs 9 Hos6ps 1853 r. Onun o6opoT —
STO NEPHOJ, B T€UEHHe KOTOporo Benuunna Ly (cM. § 37) us-
Mensiercst Ha 360°; ero cpegHsf MAMTENBHOCTD paBHa
27,2753 cyt. Mbl MOXKEM OYEHb TOYHO BBLIUHCIHTE CRN,
3aMeTHB B ACTDOHOMHYECKOM €XXerofiHUKe, YyTo Hayano 06o-

pora 1690 npuxomurcss ua snoxy 27,84 nekabps 1979 r.
Takum ob6pasom,

3 JD—2 444 235,34
CRN =1690 + e y

rie JD — tonnanckasn nata. INonyyennoe snauenue HY2KHO
OKpYMJNTb 10 GnuxKafimwero uenoro uucna. JIns moMmenta,
Korga Homep o6opoTa M3MeHsieTcsl, popMyna MOMKET AaBaTh
omn6ky *£1.

Ipumep: uemy pasusinoce CRN 27 anBapa 1975 r.?

Ipumep 38

Hucrpysuns Peaynbrar

1. BoruscnseM ronuasckyio nmaty (§ 4) JD =2 442 439,50
2 H CRN = 1690 + -JD —2444 235,34
———_ o0+ s

¥ pe3ynsTaT OKpyrniseM no Gmmxaiimero nenoro
Hyca

CNR = 1624

§ 39. Armocipeproe ocaabaenue ceera

CseT OT HeGecHLIX TeJs, KOTOPHIH LOXOAMT M0 NOBEPXHOCTH
3emnH, JonXKeH npoiitH uyepes armocdepy, rae yactb ero
paccenBaeTcs Nblblo, 3J€KTPOHAMH, MOJIEKYIaMH KHCI0pOJa
H 230Ta H Pa3HbIMH NPYrHMH Yactulamu. Beanuuna pacces-
HUSl 3ABUCHT OT (PU3MuUECKHX ycnoBuii B aTMocdepe (oHa Mo-
JKeT BO3pacCTH, HalpuMep, H3-3a YBEJHUEHHS KOJHYECTBA
TbLTH, CO3LABAEMOro BYJIKAHHYECKHM H3BePKEHMEM) H OT
AJnHBL BOJIHBEI cBeTa. OOblYHO Gosiee KOPOTKHE CBETOBbIE
BO/HBl (CHHSIT YacCTh CNEKTPA) PaCCEHBAIOTCH 3HAYHTENBHO
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cuablee 6oJiee NJHMHHBIX (KpacHasfl yacThb CNEKTPa); BCJENCT-
Bu€ 3TOro He60 HMeeT roay6oi 1iBeT (NOCKOJbKY Mbl BUAHM
paccesiHHblil CBeT), a BHIMMBIH LBET 3Be37 NPH HabJIONEHHH
¢ noBepXHOCTH 3eMJIH KpacHee, ueM Ha camoMm neJe.. Ecau Mbl
paccMOTPHM BeCb BUAMMbLIN fHAnasoH JJIHH BOJIH B LEJIOM, TO
MOXKHO Trpy6o OleHHTb OXHAAeMYIO BEJHUHHY [OIJIOLIeHHsI
Jis uncTol atmocdepul no dopmyJie

Am =0,2/cosz 3Be31HOH BeJIMUHHBI,

rae Am — HnolpaBKa, KOTOpYlo cjenyeT n06aBHTb xowm.mwu,w
HOH BeJINUHHe, a 2 — 3eHHTHOe PacCcTofHHe ANHwo — BHI*
cora). Hanpumep, nianera, umeiomas BblCOTy 15°, Moxer
BuIT/isieTh ciaGee Ha 0,8 3B. Bell. MPH XOPOUIMX YCJOBHSAX
W uucTol arMocgepe; B obuieM cayuae 3Ta nonpaska Oyner
6oabuie. Popmyna nepecraer ObiThb CrpaBeAJHBOH 1Jifl 3e-
HUTHBIX PacCTOSIHHMH, NpeBHIlAUINX 85°.

CoaHile

(3

banxkaiieii k 3emne 3peanoil apasercs Cosnnue, HanmMenbILee
paccTosinie 10 KOToporo (npH HauboablleM COAHKEeHUH
3eman u Connua) pocturaer npumepro 146 man. km. JLoxo-
JsILLHH 10 HAC CONHEYHBIH CBeT MBI BUILHM «MOCTapeBIIUM» Ha
8 MHH — MMEHHO TaKoe BpeMs CBeT 3aTpaynBaeT Ha Npeoo-
JIEHHE PACCTOSIHUS, PaBHOTrO PafMyCy 3eMHOl op6uth. U mce
XK€, HeCMOTpfA Ha Takoe paccroauve, CoJiHIIE HACTOJBKO
OTPOMHO, UTO Ha HeGe OHO BLITJIALHT OLHHM U3 HAHGObIINX
CBETHJI, CPaBHUMBEIM 1O pa3MepaM JHib ¢ JIyHoii, KoTopas
1o CJlyuaHHOMY COBIALEHHIO UMEET NpHMEPHO TaKHe XKe yrJo-
Bole pa3meppl. M yx wnecomuenHo Cosnne — nauGonee
AIPKHI O6BEKT Ha HeGe. Ono ABNAETCH TNABHLIM TeoM B Coji-
HEYHOH CHCTEeMe, YyNpPaBJAIOWNM IBHXKEeHHEM MIaHeT | cHab-
}KawuuMm 3emiio 3HeprueH, Heo6XOouUMOH s CyillecTBOBa-
HHA Ha Hell )X u3HHU. XOTsi HA OCHORe NPaKTHYECKOro OMbITa MbI
Bceria npencrassisiem cebe, riae Ha Hebe NLOMIKHO HAXOLHUTHCS
ConHue, yacTto GLIBAaeT HEOGXOLMMO 3HATH €ro NOJOXKEHHE
Gonee TouHO, KakK, Hanpumep, B ciyqae, eC/iM Mbl XOTHM NpeJ-
BLIYHCJIHTD 3aTMEHHA HJIH PacCYHTATb OPHEHTALHUIO COJHEY-
HbIX yacoB. Cieayoliie HECKONbKO naparpagoB 6ynyT noces-
ILEHBl METOAAM BbluMC/leHHs nosoxenns Conmua, paccros-
HHfi €T0 OT 3eMJIH U €O YIJIOBbIX pa3mepoB, BpEMEHH BOCXOna
# 3axona CoaHua, npogonKuTeabHOCTH CyMepeK, 3JIoHT allHii
APYTHX HeOECHBIX TeJl OTHOCHTE/IbHO Connua, a Takxe ypasBHe-
Husi BPEMEHH, KOTOPOE HEOOXOAMMO 3HATb, €CJH BBl XOTHTE
CBEPUTb BAlld Yachl NO COMHEYHLIM YaCAM.

§ 40. Op6urer nebecnoix Ten

Kak nmBuxkenune nnamer Bokpyr CosHua, Tak W ABHMNKeHe
CNYTHHKOB BOKPYI' CBOHMX TJIaHeT NOAUUHAIOTCA NeHCTBHIO
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HO
rpaBUTalHH, T. €. CHJE B3aHMHOrO NPHTHKEHHA z»nn._“_\_wwom
U3 CJeJCTBHIl, BHITEKAIOUHX H3 xwwm_ﬁ.mv% ww_m_”_m__wﬂm.m .

— 3TO TO, YTO OpPOHTH
CHJIEI OT PaCCTORHHS, ! "
dopmbl sanuncos (puc. 17) — TreoMeTpPHYECKHX e_\:,%%wmw%%_w-
HYECKHMH CBOHCTBaMH, N
IO W3BECTHLIMM MaTeMmar g
bl. DIJANC MOXKH
TATb JIBH2KEHHE IJIAHET
LLIMMH TOYHO paccyH : g
npeacTaBuTh ce6e KaK CIIIOLIeHHYI0 OKPYKHOCTD; 110 nw_m.o._,o-
By, OKPY>XHOCTb SBJIA€TCS YaCTHBIM CJTy4aeM 3JIHICA, v
M.z 062 pokyca S W S’'COMU3UANCL HACTONDKO, HTO CIHMIHCH
w ueHtpe. Mepoil cnIOUEHHOCTH CAYXHUT mza:miﬂﬂﬂﬂwﬂmﬂ
= CNJIIOLEHHOTO 3JIuIca 3
kpyra e=0, a y cuJIbHO
wwxvm<a=yxwmqmm K |. BOJBIIMHCTBO NJAHETHEIX OPOHT :z%_wﬂ
skcueHTpucuter MeHbuie 0,1 n noromy maino oMaa:oNﬂ_MMMcqmo
uATHOE OJs Hac obc
Kpyrosbix. 3Jto 6Gaaronp 3
:MWmoanmﬂ CPABHHTE/bHO MPOCTHIMH METOJaMH BLIYHCIAT
[IOJIOXKEHHS TJIAaHET C AOCTATOYHOH TOYHOCTLIO- -
Jlnst Bcex mMaaHeTHHX op6ut ConHue HAXOLWTCH B OX L
u3 ¢okycos (S). Ha puc. 17 nnanera Vv ABHKETCH BJL =
SJJIATICA B HaNpaBJ€HHH, YKa3aHHOM CTPEJIKOH, :v:hmo%vmoﬂo
H
nJaHeThl MEHiETCA OT MHH
crosnue or ConHua no .. ol
Horo B Touke B. 9Tu TOY
B Touke A .o MAKCUMaJb
JOTCHi COOTBETCTBEHHO nepuzefuem H nﬂgzm%.nmwwwwn.
aerc -
ty ¢ ConHlem, HA3bIB
coejMHAOUAN njaHe At
-BEKTOPOM H QHKCHD
€XKJly pafHycOM-BeK
gexropom r, a yron I m
mw::rwz :m:c»mbm::oz B IJIOCKOCTH ovm_h_.:._ onpenensier
NoJI0XKeHHe [1aHeThl Ha Op6HTE B HEKOTOPLIH MOMEHT Mvmz_o
un. Pa3sMep saaunca 3anaercs 6oavuioli noayocovro a.
. \%

G —————

r
!
A—

Puc. 17. danuntryeckas opbuta.

(o)
®
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§ 41. Budumas opbura Coanya

Ha nporsixkennu ropa 3emns nsuercs N0 3JJHNTHYECKOH
opbute BoKpyr ConHua, CoBepliasi OMH MOJHEI 06OpOT
npuMepro 3a 365'/, cyr. C Touku 3peHus1 nabmonarenss ua
3emne kaxercs, uto ConHue aBuKercs no opbure BOKpyr
3emnu, U 015 BBIUMCJEHHS MONOKEHUS Connua ynobuo npu-
HATb, 9TO A€o O6GCTOMT HMEHHO TAKHM o6pazom. Hrak, ¢
9TOro MOMeHTa GyleM npeanonaraThb, YTO Ml HAXOLMMCH B
¢pokyce opbuth, a ConHue onuchpaer BOKPYT Hac 3JJHrcC.
Korna Connue 6anxe Beero k 3emnie, 6ynem roBoputs, uTo
OHO  HAaXONMTCA B nepuzee, a Korna panbile BCEro —
B anozee.

IMockonbky nnockocts, B KOTOpoil nexut op6uta Conn-
ue — 3emas, onpeiensieT nAOCKOCTD SK/IHNTHKH, BbIYHCASATH
BHINMOE iBHKeHHe CoNHla 0co6eHHO IerKO — He Hajgo 3a6o-
TUTBCA 06 YyueTe OTKJOHEHMH OT SKJMITHKM. CTOUT TONBKO
BEIMHCIINTL SKNNMNTHYECKYIO AONTOTY, M monoxenune Conuna

YHE Olpejiesleno, NoCKobKy SKIunTuueckas mupora Cosnua
BCETJla PABHA HYJIO.

§ 42. Boiuucnenue nonoaenun Coanya

Ilepsoe, uto cnepyer cpenats, — 370 ONPENENHTL 30Xy,
OTHOCHTEJIHO KOTOPOil Mbl GyeM NpPOBOAMTH HALIHK pacueThl.
BeiGepem snoxy 1980 smpapn 0,0. Ha ActpoHoMuueckoro
€XKEroliNMKa HaXOHM, YTO CPeJHsAsi KNUNTHUECKAR HOJIroTa
ConHua B 5ToT MOMeHT 6bliia £g=278,833540°. 310 noJsoxe-
HHE, KOTOpoe HMeJso 6bl ConHue, ecau 6Bl OHO JBHTANOCH no
KPYroBoi op6ute, a He MO SMNUNTHUECKOH. YKasaHHOe 3Ha-
€HHE £, TIPUMEM 32 ucxoaHoe. Yrobul onpenennTn, rae Haxo-
Auntca LonHue B n1060f APYroii MOMEHT BpeMeHu, Hao npo-
CTO MPHOGABUTL K YKa3aHHOH BeiuuMHe YyHCIO TrPajycoB, Ha
KOTOpOE OHO CMECTHJIOCH 33 HCTEKIlee BPEMS, H NMPUHSATH BO
BHHMAHHE SJJIMOTHYHOCTL OP6HTH. [Insi 3Toro Ham HeoGxo-
AMMO 3HaTb JLBE 1pYrue MNOCTOsHHEIE: ©, =282,506403° —
noarory ConHna B nepuree n e=0,016718 — 3KCLEHTPHUCH-
Ter opbutbl Connue—3emns.

Tenepo Boo6pasum, uro Connue npuKercs BOKpPYr 3eMJiu
C NMOCTOAHHONH CKOPOCTHIO He 1o 3JNMIICY, KOTOPBIH Tpefcras-
JISIET HCTHHHBIA NIYTh €ro ABUXKEHN, a 1o Kpyry. Jlerko MoxHo
BBIYHCIUTL yron M, Ha KoOTopiii mepeMecTHNOCh TaKoe BO-
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obpaxaemoe cpednee Coanye c MOMEHTA TPOXOKICHHS Hepe3
nepHren:

360

M=35um
rne d — YHCAO CYTOK 1OC/HEe MPOXOXKJEHHs mepurest. 3/1eCh
y4TEHO, 4TO B TeyeHue Tponnyeckoro roga ConHle onucyBaer
na uebecnoii cdepe nytb 8 360°. Bennunna M nasviBaercs
cpedneil anomanueti. ONHAaKO Mbl JOTOBOPHJIHCH MPOH3BOIUT
oTcyeT He OT MOMEHTa MPOXOXJAEHHs 4Yepe3 nepured, a
nosb3osatbest anoxoi 1980,0. Toraa, ecan D — 4HCnO nviox.
NPOLIENINX C 3TOH 3MOXH, BeAHUHHA M faeTcsl BHIpaXKeHHem

(puc. 18)
360

e T i
rne €; H ®, — COOTBETCTBCHHO CPEJHss NOATOTa Connua B
HauaJbHYIO 3MOXYy H B MOMEHT MPOXOXKIAEHHS Yepe3 mepureu
(uncneHHble 3HAYEHHs] MpHBeNeHb B Tabna. 6).

Beauunna M onpenensier Asuxenne cpennero Connua no
KpyroBoii op6ute. PakTHYECKH XK€ HAC HHTepecyeT :S:M:nm
aHOMAAUS U, KOTOpAs CBSI3aHa € peajbHblM ABHXeHHem LoJ-
Hia mo. saauncy. Ee moXHO Ha#iTH M3 ypaBHEHHS LEHTPA,

—d rpanycos,

Lpedree
\@E\ﬁ

HemuKHeoe  p
lonrde  »

Havarnsas
gnoxa

Puc. 18, Onpenenenre nojlOXeHHA
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Tabauya 6

Iapavempor eudusioit opbumer Coanya

£, (OkmunTHYecKan Hoarora B 3noxy 1980,0) = 278,833540°

g (IKIMOTHYECKAA [OIrOTA B nepuree) = 282,596403"

¢ (IKCHEHTPHCUTET OpOUTHI) =0,016718

r, (6onpuras nonyocs) =1.495985 10° kM
6, (yrmoeo#t mmamerp npu r=r,) =0,533128°

KOTOpOe (C J[OCTATOYMHOW [AS HAWHX Heel TOYHOCTLIO,
CM pHC. 25) 3amHUCHLIBAETCH B BHje

v=M + leolm.mE.F
rae v U M Bbipakenol B rpapycax, m—=3,1415927. 3uasn s
Mbl ofiyuaem poarory Consua he, NpocTo npuGABASIA K 5TOM
BesqHunHe w, (pHuc. 18). Takum obpasom,

?.\.V”Ql_lem
HJHU
" aso 360 360
°= 3espam Dt e mE_” 3650422 D+ 8 eL+mn.

wz::QEm?tzgxmomogo:wwog;omquohﬂoz. :v:w.ﬁm:-
HelM B § 27, nnis onpenencHHs NPSIMOrO BOCXOMLEHHS H
CKnouenuss (MOMHSI, 4TO IKAMITHYECKAS MIHPOTA paBHa
HYJI0)

Jasi ysiCHEeRHs1 BCEro CKasaHHOro pasbepeM npumep: Ka-
KOBO GHUJIO NPSMOE BOCXOMIEHHE ¢ H CKJOHEHHe § Connua
27 wiona 1980r.? (Cwm. npumep 42 ua crp. 82.)

AcTpoHOMHYeCKHH €XeronHuk faer o =8 u 25 mMuu 44 ¢ u
6=19°13'46", Tak uTo Ham pe3yAbTAT HOCTATOYHO TOYEH.
Boo6uie cnenyer ckasath, 4T0 ¢ MOMOULBIO TOABKO YTO np uBe-
LEHHOTO €nocoba MOMXHO BBIUHCAUTD 0 ¢ TOYHOCTBHIO ~ 10 ¢ H
8 ¢ TOUHOCTBIO HECKONBKO MHHYT nyrH. OIHGKH BO3HHKAIOT
H3-328 TOTO, YTO MBI HCIONB3yeM TONBLKO NEPBLIN YJeH B ypas-
HEHHM LEHTPA, He YUHTHIBAEM PA3JIHYHBIE BHABl MANbIX BO3MY-
LE€HH#, co3naBaeMblx APYyruMu mianeramMu CoaHeUHON CHCTe-
MBI, 2 TAKXKE MIOTOMY, YTO Mbl He BBOAMM Pa3HYHbIE MONPABKH,
CKa)eM, 3a napannakc, pedpakiluio, NPELHeccHio A T. I.
B paccmorpentom npumepe pasnnunbie [ONPaBKH B MPSIMOM
BOCXOX/E€HHH, [0-BHAHMOMY, B3aHMHO CKOMIEHCHPOBAJH
4-1045
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Hpumep 42

PeaynsTaT

27 urona = 182 + 27 = 209

Huctpykuus

-

HCTEKLINX € Ha-

1. Ompelenum HucJio CyToK,

yaJyia JaHHOro roxa, T. €. OT MOMEHTa AH-

pape 0,0 (c™. § 3)

2. Jlobasum 365 cyr 32 Kaxaplil ron, npo-
wemuni ¢ 1980 r., miroc 1 [ONOJHUTENB"
HBIM JeHB 3@ KadK bl :voEahExm BHCO-
xochplfi roxn (rabn. 2). Pesyserar oboana-
yuMm uepes D

i D; 3mece BBIMTEM
365,2422

(i npuGaBMM) HECKOJBKO pad 360, Tax
yro6b1 N nexasio B AHANA3OHE 0—360"

4 Haiinem M =N +e;—® (tabn. 6)
Ecim pesyJsTat OT pHlATe/IbHBLH, npuba-
puMm 360°

3 BuiuvcauM N =

5. Hatem E, = 280¢-sinM (n =3,1415921...

a e nano B Tabn 6
6. Haiinem ho= N + E. + &g Ecnu pe3yJibTat
Goumpie 360, BeldecTh 360° TMonyyaeM

FEOLIEHT pHUECKY O SKJIMIITHHYECKYIO JIOJITOTY

Coymua

7. Temeps, BCIOMHMMB, HTO Bp =0, mepeiinem
K NPAMOMY BOCXOXKIEHWIO i CKJIOHEHMIO
(cm. § 27)

Corpye

+0
CrienoBaTeJIbHO,
D =209 cyr

N = 206,000292°

M = 202,237429°

E — —0,725004° Py
3 ; c. 19. MctunHan aHOMaJMA 1 SKCLEHTPHYECKAsA AHOMAaJIHA.

A=H>\~+an KaJbKyJsITOp HJH eCJH BaM NOCTYyIIHA BBHYHCJAHTeJbHas

MaluMHa, 3TOT maparpadg
MOXKET 0Ka3ar
JIe3HbIM. LLH AR EeeHo-

Ao = 124,108828°
to=8 u 25 Mun 4 c
5o =19°13'53"

Kak wu paupwe, naitmem c
5 pPenHIOK aHnomaJu
NOMOIIH COOTHOLIEHHS i

360
E ==
/) 5 =i

apyr Apyra,

CKOM €2XerojHHKE:

§ 43. Bosee TouHOE BHIHUCAEHUE nonoscenusn

B sTom naparpade Mbl TO3HAKOMHMCS C TeM, KAK HaWTH HCTHH-
6osiee TOYHLIM MeToLOM ¥ °
. JOCTATO4HA

Hyl0 AHOMAJHIO U HECKOJbKO
B GoibIIMHCTBE CjyuaeB ObiBaeT

koTopylo naet Gonee IpPOCTOH METOL,
O HAKO, €CJIH y BAC €CThb XOpOLWHUH nporpaMMHpyeMblil MUKPO-

* Oun6Ka, BO3MHKAIOULAA NPH HCMOAL3OBAHKMH TONBLKO NEPBOro 4jeHa
na puc. 25 (§ 52) .

B ypapHEHHH LEHTPA, NPONJLIOCTPHPOBAHA

BCJIeACTBHE Yero Mbl NOJYYHIH pesydbrar,
COBIAAAMULHH CO 3HAUEHHeM, NPHBELCHHbIM B AcTpoOHOMHYE-

365,2422

roe M

qh:;mem H @, BHIpaXKeHbl B rpanycax. 3ateM HAUIEM 3KCleH-
:m . %.nwo wm:okm\EB E, onpeneneHHe KOTOPOH OYEBHIHO
’ puc. 19. 3nayenune E Boluncnsiercss U3 ypaBHenusi Kensepa
—AMMW_MM:O_,O TdK B 4YeCTb 3HAMEHHTOro acTPpoHOMA Soﬂm::m

a, NOCBATHBILETrO CBOIO X
HU3Hb H
Ko 3YyYEHUIO [ BHKEHHS
E —esinE =M,

TOYHOCTD,

Ha 3ToT pa3 E u M Boipaxen 5
. HI
npusesennpiil B § 42, 4 B paduatnoti mepe. K coxaJe-

__Mmo,:wqo YPaBHEHHE PEILAETCs HEJerko, ONHAKO METOL HTe-
Hmwﬁ: [IO3BOJIET HAlTH pelleHue YUCAEHHbIM MeTonoM. Takoi
I ucronb3oBaH B nporpamme R2. Oun npuropen njs Bcex

HA4YeHHH e, MEeHbIIHX O — A w\-& y
3 “ B CJ ae @O.:U
. V IUMX 3HAYEeHUU e

4*
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HThb MC-
Pewns ypasnenune Kennepa, Mbl cMOXKeM BBITHCI
THHHYIO AHOMAJHIo U M3 BbIpaXeHHH

5
1+e E
ﬁmm ”Awlmv Hm 2

B Mpeabi-
e BCe yrabl BblpaXkeHbl B paduaxax, a 3aTem, xwx H B 1p
ayuiem naparpage, BoCNonb30BaATHCS dhopmyao

Lo=1U+ 0, (rpanycsl)

i yeM CKJia-
[UIs1 ONpeneNeRns SKINNTHIECKOH LOATOTH (npexae

HOH Mephl
eBecTH U H3 pajHaH
IHBATh C @, HE 3abynbTe nep

B IpanycHyio).
[Tpozpamma R2. Haxoxpenne pelueHus ypasrenus Kenzepa
E—esin E=M
npu e< 0,01 ;
Jibl BolpakeHbl B palHaHaXx.
A_wn%cv_“ﬂm; B KauecTBe MepBOTO MPHOJIHIKEHN

E—FE,—M

2. Halitn 3HayeHune
8=E—esin E-—M

3. Ecan P|<e, nepeiin k wary (6). mn.@
caepyouiemy mary (4). 3necp €
nocts (e=10"° pan).

4. Haiitn

AE =

P> e, nepefiTu K
Tpebyemasl TOY-

)
1—ecosE °

5. BuluucauTh caelyouiee ApHGJANKEHHE:
E,=E—AE.

[lepeiitn K wiary (2).
6. [MonyuyenHoe Ha 3TOM Iuar

BeJIHYHHY, He MPEBHILAULYIo &.
PemnM € MOMOIILBI OMNHCAHHOrO

10 MOXHO cho
nady, KOTopy
mozwN KaKOBO OGblJO IIPAMOE BOCXOXKAEHHE H

na 27 wmoas 1978 r.?

e 3nayenue E npencrabiasier
Hsl Ha
co6Goii pelleHHe, OTJHYAIOUIEeCs OT TOUHOTO peueH

MeTOla OuepefHylo 3a-

Connye =

Tlpusep 43
Wnerpyxuns Pesypprar
I Haiinem wumcrno cyrox, npolleiMX ¢ Ha- 27 wmona = 208 cyr
dalla IaHHoro roga (cm. § 3)
2. Ipubaeum 365 cyT 3a kaxusii rofi, mpo- —365 (1979)
wemmuk ¢ 1980 r., wiroc 1 ponosmp- —365 (1978)
TeNBHbIA JIeHL 33 KaXIbli BHCOKOCHBIH D =-522 pgusa

roi. (B mamsom cnyvwae mmi MPOU3EO IHM
BbIMWTaHKe, Tak Kak 1978 r. Oblyn pane-
we 1980 r.) Pesynerar 0603HaukM ue-
pes D

360

365,2422
MJIM BBIMTEM HeCKOJILKO pa3 360 mo rex
nop, noka N He Oyler B nuanasone
0—360°

4 Haiigem M =N + £,— @, (1abm. 6)
Ecmu pesynbrar OTPMUATENEHBIH, TpU-
Gapum 360°

5. IlepcBemeM 3mauesnme M B panuanuyro
Mepy NyTeM YMHOXeHHS Ha 1/180 (T =
=3,1415927..)

6 BocnonesyeMca nporpammMoi R2 u nai-
nem E

3. Bbrupcnum N = D. IlpuGasum N = —514,507907°

= 205,492093°

M =201,729230°

M = 3,520839 pan

E=3,514745 pag

c I -

_ln tgl = —5,386726
HuM, 470 E M v BHID@KeHbl B paiMaHax)

8 Bsse arctg or mosyuenHOro BbIpaXeHHA,
ompenenuM uf2 (B paauanax)

9. VMHOXHMM Ha 2 u nepepefeM B rpalyc-
HyIO Mepy yMHOXeHHeM Ha 180/n

10 Haiimem A o= v+ o, Ecnu B pesynerare
NOJIyMHTCH uKclio, Gonbliee 360, Bbluectsn
360. Ecnm nonyukres orpuuarenbHoe
uuesio, npubasure 360. Iosyuaem sk~
THYecKyro ponroty CoiHia

11. Tepetitu ot Aok NpsiIMOMy BOCXOXJIEHMIO
H CkJIOHeHHto (cM. § 27), nomEs, yro
Bo=0

i
7. BeumcnnM tgl —(1+e){, E (HanoM-
g 7 4 2

/2 =—1,387244 pan
v =—158,966491°

o= 123,629912°

no"w..NuZ-EAmn
o= 19°20"38"

pMyJAHPOBATh CAELYIOLLHM obpa-
cknonenue Conn-

AcTpoHomuueckuii exeronnnk paer o =84y 23 Mun 44 ¢c u
6=19°20"38".
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§ 44. Buuucnenue paccroanus 0o Connya u yenosolx
pasmepos Connya

OnpenennB HCTHHHYIO aHOMAJHIO U METOLOM, :waovxmmmv%__,
B § 42 unu § 43, MOXHO JIETKO BBHIUHCIUTH PACCTOSIHHE
3emsn no Conuua r K yraosbie pasmepbl Connua (7.e. ero
nuamerp) 0. CoorBercTByloulie (GoOpMyJibl HMEIOT ClENylo-
WHH BUI:

e g.c:|m~v|u

1 +ecose

= cc 1 .“.HUMNZ :
rae ro — Gosbliast nojayoch, 0p — YrjaoBOH NHAMETD Oommww
NpH r="rg @ € — 3KCLUEHTPHUCHTET op6uTHL. ITH :og,omm 5
npuBefeHbl B Tab6a. 6. Bodppawasch K npuMepy, vmw_oowﬂm X
HoMy B § 42, Haiimem r u § aasn  Coanua 27 wuioan ]

Hpumep 44

>

Peaynerat
Hect pykuma

1. HaiigeM wmcrmuHylo aHomammio v (§ 42 KM 43) v =201,512425"

1+ecOSV (, Geperca w3 Tabn 6) f=0.984722

2. Berumenum f=-——->— s

3. Teneps HakizeM wnwc\\ (r, Gepercsa u3 Pabi vov MHM.MWWMMMOS KM
i = 0, Gepercst w3 Tabm 6 =0,

“. Haiinem taxke 6 =f8, (0, Gep 4

INepepeneM 0 B MUHYTBl W CEKYHIBI (§ 21)

ACTpPOHOMHYECKH{1 €XKerONHHK Na€eT 0= 0°31£33¢. woom%wm
rOBOpSsi, OTKJIOHEHHE OT TOYHOTO 3HAUEHHS] 1L quo_ﬁ\_o vmomomo
W JOMKHO OBTh B NpelesaX HeCKOABKHX CEKYHI. YIHTEP v
ormeTuTh caenyioulee. CoNHEYHHH nmg_ %moxoh\an WOhmmmmomo_s
NpoMeXyTOK BPEMEHH rfe, rne ¢— 3 - Km/cC. s
cayuae BpeMsl paclpoCTpaHEHHsl CBeTa COCTABJsE o
Conule 3@ 9T0 BpeMs nepemeuiaercst IpuGIH3HTENbHO m% 4
Crporo roBopst, uToGsl IONYYHTH BHAHMOE MONOXKEHHE o.:wo
1a, cienoBajo 6bl BLIYECTD a1y BEJIHUHHY W3 BbIYHCJEHHO!
3HAUEHHS [ONTOTH.

§ 45. Bocxod u 3axod Coanya

H 3ax0-
B § 32 Mbl OSICHHJIM, KaK PACCUATATh MOMEHT BOCXOLa }
2 Kakoro-nu6o neGecuoro o6bEKTa, 3KBATOpHAJBHBEIE KOOP

Coanye 87

JHHATBI KOTOPOro H3BeCTHbl. Mbl BHIUHCIHIH NPSIMOE BOCXOXK-
neuue u cknonenne Connna (§ 42 n 43) u Tenepb Moxem IIpHU-
MEHHTDb TOT XK€ CHOCO6 N5l ONpeIesieHHsT MOMEHTOB BOCX0na H
3axona Connna. OgHako 3ajiaya YCHOXHSIETCSI TeM, uTo
ConHue BCce BpeMs nepeMellaeTcsi BAOAb SKJHITHKH, H, Clle-
JOBATENbHO, ET0 3KBATOPHAJbHBIE KOOPAHHATH MeHsATCs. Te
3HAYEHHS @ H 6, KOTOPBIE Mbl PACCUMTAJIH, BEPHBI TOALKO ISl
341 2aHHOro MOMeHTa BpeMeHH. (B npumepe 42 310 6611 MOMenT
nonyROYH Mexay 26 u 27 uona. K momenTy Bocxona cnenyio-
wuM yTpoM CoJiHUE CMECTHJIOCH NPHMEPHO HA HETBEPTh
rpasyca oT MOJ0XEeHHs!, KOTOPOe OHO 3aHUMaAJO B MMOJHOYb, 4 K
MOMEHRTY 3axoia — NMpuMepHo Ha */, rpanyca.) Ecau ue Tpe-
Gyercsi BHICOKAst TOUHOCTb, TO B PACYETAX MOXKHO npeneGpeun
neuxkennem CosHLA M CUMTATh, YTO B MOMEHTH BOCXOLZ M
3axofa koopaHHatel CoNHLA HMEIOT T€ XKe Camble 3HAYEHHS],
UYTO H B MOJHOYb. B atoMm ciyuae pacxoxieHHst ¢ TOuHBIM
3HAYCHHEM MOTYT NOCTHTaTh HECKOJBbKHX MHHYT.

Onnako pesynbrat Gyner BepHee, €CiM Mbl BBHIUHCIHM
xooparHaTel Co/lHIa B MOAHOUB, [IPEILECTBYIOLLYIO BOCXOLY,
H B [IOJIHOUDb, HACTYMAIOILYIO MOCTe 3aX0/la, @ 3AaTeM POBELEM
HHTEPIIONHPOBAHKE MEXIY HHMH (aHaJOrHUHBIM 06pazom
Mbl crienaem pacuer assi Jlyno B § 66). CoorpercTBylouas
dopmyna umeer Buj

T 24,07-8T1

24,07 + ST1—ST2
rae T — HCTHHHOE 3Be3JlHOE BpeMsl 3aXona HJAM BOCXOxa,
ST] — 3Be3nnoe BpeMmsi BOCXOA HJIH 3aXOLa, BbIUKCACHHOE 110
a; u §,, cooTBercTByIOLINM NpenmecTByIONMIEH [IONIYHOUH, a
ST2 — 3Beannoe BpeMsi BOCXONA WJH 3aXOMd, BbIUNCIEHHOE
no ay u §,, coorsercTByWOIUM NOCHEYOLLEH noayrnoun. Ha
CaMoM JeJie HeT HeOOXONHMMOCTH IBaXAbl NPOBOAMTL BCE
BBIUHCICHHS § 42 K 43, uTOGBl HallTh IBa Habopa KOOPIMUHAT.
IloctaTouno paccuutath a; W O, aas NMpenlecTBYIOlLeH
TOJYHOUYH, @ 3aTeM Y4ecThb, YTO 3a 24 U 3KIWUNTHUECKAS
noarora ConHua yBennuupaercs va 0,985647°. O1a senuuuna
NpHOaBJsETCs K A, H TAKHM NyTeM HAaXOAATCH a; M O,

JanbHeilline yTOUHEHHsT 3aKAIOUAIOTCS B yueTe pedpak-
LHH, O6YC/IOBJIEHHOH HanHuKeM 3eMHON atMocdeprl (cm. § 34)
W reoueHTpuueckoro mnapannakca (cm. § 35). He crmenpyer
Takxe 3a6blBaTb, UTO COHEUHBI AHCK HMEET KOHeuHble pas-
Mephl: KOrla FOBOPSIT O MOMEHTe BOCXOAa M 3aXOfa, 0BbIuHO

(1acos),



88 Coanye

JMeloT B BUAY BOCXOI H 3aXOJL BEDXHETO Kpas JHUCKA Coanua.

Jls1s npuMepa BEIUHCJMM MOMEHTHl BOCXOjad KM3-34 rOpH-
30HTA M 34X04a 33 rOpPH3OHT (BepxHero Kpas) Conuua Ha
ypoBHe Mopsi 7 cenTsibps 1979 r. npu HabaOLEHUN U3 NYHKTA
¢ noarotoii 0° u ceBepHOH WHPOTOH 52°. Ipumem puaMeTp
Conuniua paBumm 0,5633°, ero rOpH30OHTaNbHBIH Mapasnakce
8,797, nonpaBka 34 peppakuHio B 3eMHOH atmocdepe cocTaB-
asier 347

flpuvep 45

Huet pykuns

Peaynbrat

. BuIYHCIIAEM KOODPAMHATHEL LEHTpa
COJIHEYHOTO JIMCKa coryacHo § 42
i § 43

. TIpubasuM K ko 0,985647, u mo
W3MEHEHHOMY 3HaYeHUIO A, CHOBa
pplunciuM o o (§ 27)

. Vicnonp3ya nojyveHHbie KOOpPHIH-
HATHI, BBIUMCIMM MECTHOE 3Be3[-
HO€E BpeMA BOCXOJa M 3ax0lia
& 32

. Jlis nape! 3HaYeHNH MOMEHTOB
BOCXOJIOB M 3aXOJIOB NpHMEHHM
b opmyay
= 24,07-ST1

= 24,07+ ST1—ST2

. BoiukciuM nonpaBky At 3a Ia-
paakc, pepakuBio M KOHeUHbIH
mitamerp Connua (§ 32), npuHss
V18 CKJIOHEHHs 3HauCHME, CpefHee

2 ‘ m
us &, u 9, AHWWKV

. TlepesefieM At B 4achl, pa3Jie/luB
Ha 3600, IlosyyeHHoe 3HaucHHe
npubaBum k I; ¥ BBIYTEM €ro
us I,

. Ilepepenem T, v I, B GMT (§ 13).
(3ameruM, 4TO B JAHHOM Cllydae
poJyirora papsa 0°, Tak 4ro Mect-
HOe 3BE3HOE BpeMf NpeICTaBJIfAer
co6oii rpMHBHYCKOE 3BE3NHOE BpE-
M)

o= 163,778867
a, = 11,003687 1
5, =6,380389°
h, = 164,764514°
a, =11,064683 4
8, = 6,000751
ST1, =4,455106 4
ST, = 17,552268 u
ST2, =4,549199 4
$T2, = 17,580167 4
7, =4,472590 4
1y =17,572636 4

i M_WW =6,190570°
y = 37,567754°
e 233" 48,79 + 34

= 0,835608
y = 1,370608°
At = 330,88 ¢
At = 0,091910 u
T, —4,380680 u
T, = 17,664546 4

GMT, =5 4 20 mun
GMT; =18 4 35 muu
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§ 46. Cymepku

B mo6om cayuae, korga CosRLE OKA3HBAETCH TOTPYXKEHHbIM
101 TOPU3OHT HEe HUXKE 18° (.1m6o nepen BocxonoM, AHGO NOCTE
3axopna), OcBelleHHe HAa 3emJe CO344eTcsl CBeTOM, paccesin-
HeiM B ee BepxHeil atmochpe. WHTeHcHBHOCTB paccesiHHOro
cBeTa pe3Ko nanaer no mepe Toro, kak ConHie Bce HHXe
NOrpy»aeTcsl NOJ rOPH3OHT, M CTAHOBHUTCH I[IPAKTHYECKH
HE3aMEeTHOH K MOMEHTY, Korja 3eHuTHoe pacctosiine ConHua
nocturaer 108°, 1. e. Connue onyckaercs Ha 18° nop ropu-
sonT. [lepnon BpemenH nocje 3axona HIH Nepel BOCXOLOM,
B TeUeHHE KOTOPOro 3eHHTHOe paccTtosinne CojHIa He NpeBbl-
waetr 108°, Ha3blBaeTCs] aCTPOHOMUMECKUMY CYMEPKAMU.

MomeHT BpeMeHH, KOrga HauHHaloTCH YTPEHHHE CyMepKH
HJH KOHYAKTCH BEUEepHHE CYMEPKH, BLIUHCIHTB [LOBOJBHO
npocro. CHauana naiinem yacosoil yroi CosHua H B MOMEHT
BOCXOAA HJAH 3axoaa no ¢opmyJe

cosH= —1tgg¢ - tgé,
rie¢ — reorpaguueckast wupora, a 6 — ckaounenne Connua.
3arem BHuHcAHuM yacoBol yron Connua H’ B MOMEHT, Koraa
ero 3eHUTHOE paccTosiHue paBHO 108°:

S a0 cos108° —sing-sind )
cos¢h -cosd
Torna npoaoaXuTeNLHOCTH CyMepeK B uacax paBHa
t=(H'—H)/15u.

Ha nporsixennun roga ckjonenne CojHLA MeHSETCSH OT
—923,5° no + 23,5°. CaenoBaresnbHo, AJ5 KHUTEJAEH WHPOT Ce-
sepee +48,5° u oXkHee —48,5° B seTHHH IepUOL CyMeDPKH
nponoJKawTca BClo Houb. Hanpumep, na cesepHOll wHpoTe
60° cymepKH LJIATCS BCIO HOUBL B epHoj ¢ 23 anpesisi no 22 as-
rycta. B TakoM ciyuae snauenue cos H’ jeXxut BHe HHTEPBasa
JONYyCTUMHX 3HaueHud (— 1, + 1), u Bam MHKPOKaJbKYJASATOD
BHZAacT omKOKY, €C/iM Bbl MONbITAETECH B3sATh arccos H'. [as
npuMepa BLIMHCAUM HAauaso yTPEeHHHX CYMEPEK H KOHeL, Beuep-
HuX cymepek 7 cenTsibpsi 1979 r. nas Habaionatensi, HAXOL-
ulerocsi Ha cesBepHo#i mupore 52° (cM. npumep 46 ua
cjaen. cTp.).

ACTpOHOMHYECKHH €XeToAHHK NaeT sl ONpeje/sieMbiX
HamMu BeJuuuH sHadeuusi 3y 17 mun u 20 u 37 MHH € yueToMm
usMeHeHusi koopaunat Comnuia B TeUEHHe NHSA, a TAKKE C yue-
ToM pedpakliHH ¥ Napaanakca. ;
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Ipumep 46

Hnerpyrums Pesynerar

1. BbluvciuM ckioHeHre COJHLA; NOCKOJBKY b0 = 6,380389°
Mel He cTpeMHMcs k GOJBIIOH TOYHOCTH
B 3THX pacyeTax, BIOJIHe NOJOWAET 3Ha-
Y€HHe CKJIOHeHUs IS nonynouw (§ 42
win § 43)

2. Haiinem uacopoif yron Cosymua mpu 3axo-
ne no ¢opmMmyne
H = arccos (—tg¢ - tgd)

3. Hatinem uacosoit yron Coymna npu z = 108°
no ¢opmyie

H' = arccos S8 108° —sing - sind
cos¢cosd
4. BoiuvcsnMm t =(H —H)/1S5 4
5. Ilepepenem t B uHTepBan ppemenn GMT
nyTeM yMHOXeHHs Ha 0,9973
6. OnpenenyM MOMEHTBL BOCXOa M 3aXOna GMT,=5,333 u
(§ 45), perureM wiu NpubaBuUM 3HaueHHE ¢’ GMT; = 18,583 4
INonyuaeM BpeMs Hayana YTpeHHHMX MIH VipeHHue cyMep-
KOHIla BEYEPHHMX CYMepek KM HauMHAIOTCH B
3412 m GMT.
Beuyepnue cymep-
KM KOHYalorcs B
20 4 43 mun GMT

H =98,228710°

H' =130,404520°

t = 2,145054u (ST)
t’ =2,139262 4 (GMT)

§ 47. ¥Ypasnenue spemenu

Bunumoe npuxenne ConHUA BIOAbL SKAHNTHKH He SIBJSIETCS
paBHoMepubiM. Ha nepsulil B3rsisim 3710 Ka)ercst noBOABHO
YIAHBHTENbHBIM, MOCKOJbKY Mbl MPUBLIKAKH CcuHTath CoJHIE
Kak Gbl XpPOHOMETPOM, IO KOTOPOMY Mbl MO€M CTABHTb CBOH
yacel. Ha camom pene 3to mukyablmmHbii XxpoHOMerp, ecau
L5l CPaBHEHHs B KaueCTBe CTaHAAPTa B3ATb COBPEMEHHblE
KBapueBsle uacol. HetouHocTs ero xoma moxer pocturathb
16 MmuH mo cpasmeHHIO ¢ uacammu, cTporo paBHOMEpPHO OTCYH-
ThIBAIOWIMMH BpeMsi. HepasHomepHrocts asmxenuss Connna
ofycrioBjieHa ABYMS MPUUMHAMU:

a) 3emHasi opOHTa He KPyrosasi, a 3JJMNTHYecKas. B pe-
3yJbTaTe CKOPOCTb 3eMJIH MEHSIeTCsl Ha NPOTSXKEHHH roja,
JOCTHrasi MAKCUMyMa B NEpPUreJMH H MHHHMyMa B adenuu.
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C Touku spenus Habuioaaressi, HaXOAALLErocss Ha 3ewm.e,
ckopocTb nBHxeHusi Cosnla no ero Boobpaxaemoil opbute
MEHAEeTCsl OT MHHHMMAaJbHOH B amoree 0 MaKCHMaJbHOH B
nepHuree.

6) HanpasjeHue 3eMHOH OCH COCTABJSET KOHEUHBIH yroJ
C MEePNEeH[HMKYJSPOM K IJIOCKOCTH I3KJIHITHKH. ITOT yroa
COBMAJla€T C HAK/IOHOM SKIUNTHKH £€=23°26" (§27). 3emas
BeseT cebst KaK PHTAHTCKHI IHPOCKOI, HaNlpaBaeH e OCH Bpa-
LLEHH5T KOTOPOFO OCTAETCS HEH3MEHHBIM B NPOCTpPaHCTBe. D70
NPHBOLHT K TOMY, uTO BbicoTa ConHLla B NO/ILEHb MEHSeTcs
B TEUE€HHE rojla OT MAKCHMAJbHOH B 1€Hb JI€THEr O COJMHIIECTOSI-
HUST 10 MHHHM@JIbHOH B JIeHb 3UMHEr0 COJHLECTOSHHUA. DTo
u3MeHeHHe BbicoThl COMHLA OKa3blBAET OlpeleNeHHOe BJIHS-
Hhe Ha MoMeHT mpoxoxnenusi ConHua uepes mepuaHaH.

Yro6bl yuecTsb siBHble oTKAOHeHHst CONHIA OT HIeanbHOrO
XpoHomeTpa, BoobGpasum ¢uktuBHoe CosnHue, Ha3bIBAEMOe
cpedrunm Connyen, KOTOPOe NBHKETCH BAOJb IKBATOPA H IpH-
ToM paBHOMepHO. [Tonnenb onpenensieTcsi KAk MOMEHT nepe-
ceuenHsi cpennuM CosHueM MepuaMaHa, a [BAa [OCAEOBA
TeJNbHbIX mpoxoxienusi cpenuero ConHua uyepe3 Mepuiuan
ONPEnesisiioT NpOoLOIKUTENBHOCTL CyTOK. Bpewmsi, Hamepsiemoe
na I'punBruckom mepunuare no cpenremy Coundily, HasbiBa-
eTCH CpeOHum 2punsu4cKum epemerem. Tlpupsizka cpenHero
CosnHla K HCTHHHOMY OCYLILECTBASIETCS YCAOBUEM COBMNAICHHS
UX MOJOXKEHHH KaX<Ablil rof B ONMH M TOT € MOMeHT. Paa-
HOCTb MEXJly MCTHHHBIM COJIHEUHLIM BPEMEHEM M CpelHHM
COJIHEYHbIM BPEMEHEM Ha3bIBACTCS YPABHEHUEM BpeMeHiL;
CJlel0BaTEJbHO,

E=RST— MST,

rie E — ypasHenue Bpemenn, MST — cpennee conneunoe
Bpems, a RST — ucTnnnoe conneunoe spems. M'padux ypas-
HEHHs1 BPeMEHH npHBeneH Ha puc. 20.

YpaBHenue BpeMeHH Ha BLIGPAHHBLIH [€Hb BBHIYHCJSIETCS
L0BOJAbHO npocto. CHaYana Hago HAHTH NPAMOE BOCXOXKJE-
nue CosjHUa B MoOJleHb, a 3aTeM, BCIOMHHB, YTO MPsiMOE
BOCXO0XJI€HHE PABHO 3B€3IHOMY BPEMEHH B MOMEHT [IPOXOXK e-
HHsl uepe3 mepuiMa, nepeiith k GMT. B pesynbrate mony-
yaetcst momenT GMT npoxox aenns nctunnoro Connua uepes
mMepuaHaH. Buluts HalineHHoe 3Hauenue u3 12 u 00 wmun —
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20

TITeT

IT

Puc. 20. YpaBHenre BpeMeHu.

MOMeHTa npoxoxaenus cpennero ConHua yepe3 MepHAHAH MO
GMT, — nonyyaeM ypaBHEHHE BpEMEHH.

OnpenennM, HallpuMep, KaKoBo ObiJIO ypaBHEHHE BPEMEHH
27 vionst 1980 r. (He 3abyznbre, YTO MOJJEHb COOTBETCTBYET
MOMEHTYy HoJsb 27,5.)

Hpumep 47
Wnctpyxuna Peaynprat
1 BeiyuciauM npsmMoe Bocxoxzenue Connuna (§ 42) D =209,5 nHsa
B Yacax H JeCATMYHBIX IOJifX Haca a=8,461737 4

2. Cuhras noJyueHHYIO BEJIHYMHY TIPHHBHYCKHM GMT =12,106709 4
3Be3JIHBIM BpeMeHeM, nepeiimem k. GMT (§ 13)
3. BrlureM mafifiennoe 3HadeHue u3 12,0 v nepefifem

K uacaM, MuHytaM ¥ cekynnaM (§ 8). Ilomyuaem

ypaBHeHue BpeMeHH

E=—6 mun 24 ¢
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Ecan y BaC MMEIOTCS COAHEYHbIE YaChl, /151 epexofia oT HX
oTcyeTa K tpeJHeMy BpeMEHH BaM Hajo HCNoab30BaThb ypas-
HEHHE BpEMEHH.

§ 48. 3ronzayus ornocureavrno Connya

SnoHranpell MAaHeTHl (MAM APYroro He6GeCHOro CBETHJA)
oTrHOcHTeabHO CoNHI@ HA3bIBAETCsl yroJ MeXay Hampasle-
aueM oT 3eman Ha CosHLEe M HanpapJeHHeM OT 3eMmJH Ha
fnnanety. JIOBONBHO YaCTO BO3HHKaeT HEOGXOAHMOCTH Ofpe-
JleJleHHs] 3HAUEHMs] 3TOTO YFJa, KOTOpHH TMOKa3bBaeT, Ha-
ckoabKo 6au3ko Kk ConHly HaM npuercsi HabjonaTb mJa-
HeTY M, ciefoBaTenbHo, OyneT i oHa BooGiue BHiHa. Popmy-
Jla AJAs 3J0HTalHM € HMCET BHIL

g =arccos [sin &, « sindg + cos(ap—ae ) = cos o - cosd ]
rpanycos,

rIe 0 M 8, — IpsiMoe BocxoxkaeHHe H ckaonenue Connua,
a ap 0 O, — IpsIMOE BOCXOXKJAEHHE H CKJIOHEHHE IJIAHEeTHI.

SKBaTOPHAJAbHBIE KOOpAHHATH Mepkypua 27 uwoas 1980 r.:
ap=7u 8 mMuu 18c¢c, 8,=19°21’50”. KakoBa Ghjia €ro 3JioH-
rauus orHocurenbno Connua?

Hpumep 48

WEcTpykuus Pesynprat

0o=126,433333°
5 o= 19,231389°
8p = 19,363889°

1. BoluMciuM 0o B B, (§ 42 wm § 43), octaBuB pe-
3yJLTAT B IpadycaX M IecATHYHBIX JOJAX Ipajyca
2. Mepesenem ap w 8y B mecarwunyro dopmy (§ 7

u § 21) 0,=7,138333 u
3. IlepeBedeM @p B IPajychl NyTeM yMHOXenws Ha 15 o p= 107,074995°
¢ 22)

4, Hakinem & = arccos [sindp"sindg + cos (0p—0g) X ¢ = 18,26

% cosdp "cosde)




[lnanersl, KoMeTsl
H JIBOHHBIE 3Be3bl

Hab6nionas nounoe He6o ¢ nosepxHocTH 3eMmaH, B BHIHTE
HEH3MEHHBIH PHCYHOK 3B€3[l, MEJIEHHO I10BOPAYHBAIOIIHACS
OTHOCHTEJIBHO [0/1I0Ca, M0 Mepe TOro Kak 3emJsi MoBopaum-
BA€TCH BOKPYr cBoeit ocH. Pacctosinus 1o 3Be3n cToab senuku,
4YTO H3MEHEHHE MOJOXKEHHsI 3eMJIH, KOrja OHa [BHMKETCH BO-
kpyr Connua no cBoeil op6uTe, NMPAKTHYECKH HE BHI3LIBAET
HHUKAKHX MU3MEHEHHH B 3TOM DHCYHKE fa)ke 3a 6-MeCsuHblii
nepuon. OnHako Ha HeGe UMEITCH OGBEKTHI, KOTOpble 3aMeT-
HO CMEILAIOTCsl Ha (POHE HEMOABHXKHBIX 3Be€3[. DTO YJEHbI
Haweld CoaHeUHOM CHCTeMBl — MuaHeTh, aCTEPOUABI -H KOME-
Thl. U3BeCTHO n€BsiTh GoabmUX mianer. B nopsigke Bo3pacra-
Hust paccrosnus or Connua sto Mepkypuii, Benepa, 3emas,
Mapc, IOnurep, Catypn, Ypan, Hentyn u IMayron. Ha 6onb-
Liue MJIaHETHl, Kak H Ha apyrue usenbl ConHeuHol cHCTeMbl,
BO3lelicTBYeT nojie TaroteHnss ConHLa, H BCe OHH, BMECTO
TOTO UTOGHl PA3JIeTaTbCA B PA3JNMUHBIX HANMPABICHHSX, obpa-
IAIOTCHA BOKPYT HEro 10 3JIMNTHUYEeCKHM opbutam. X Bumu-
MO€ IBHXEHHE Ha He6e JNOCTATOYHO CJOXKHO, NOCKOABKY
STH T€/d CPABHUTEJbHO GJM3KH K HAM, BBHJY Y€ro H HYXKHO
YUHTBHIBATE NoOJoXeHHe 3emyd Ha ee COGCTBEHHON opbure,
Huxecnenyloune paspenbl comepaT onucanue MeTonoB
BLIYHCACHUST MOJIOXKEHHH, YrlOBbIX Pa3MepoB, PacCTOSIHMH,
¢da3 u sApkocTH Gonbiuux. niaHer. B 3Ty [JaBy TaKXe€ BKJIO-
YEHBl pa3ebl, MOCBAIEHHbBIE BLIUHCIEHHIO MOJOXKEHHE KOMET
U JIBOHHLHIX 3Be3j.

§ 49. Op6urer naaner

Kaxnaa nnanera ConHeUHOH CHCTeMB OMHCLIBAET 3JJHUIITH-
4yeckyl opbuty orHocuTenbHo ConHua, KOTOPO€ HaXOLUTCH
B pokyce sanunca (puc. 21). B § 40—43 mul IIO3HAKOMHJIUCH,

/ Ilranemu:, Komemor u O60IIHble 36€30b! 95

HOCITIS QPOUITEI NIIGHEMY

[noci
1P

JI0CHoCny  SHRULIITIIN

Puc. 21 Opb6ura nnaHersbl.

JeTajJbHO C COJIHEUHO-3eMHOH opOuTOH. 370 6BlA upe3BH-
Ya{HO NPOCTOH Cnyual, MOCKONBKY MJAOCKOCTb 3€MHOMH Op GHTBI
COBMAJA€T € NJOCKOCTHIO 3KAUNTHKH. Takum o6pazom, sKiaum-
THYECKas! IHPOTa BCErfa PaBHA HYJIO U HANPaBJEHUe HA TOU-
KY BECEHHErO PABHONEHCTBUS JIEXKUT B OPOUTANBHON I1J10CKO-
cti. OpHakKo npyrHe njaHeTbl ABUIKYTCSH HE B I[JIOCKOCTH
SKJHUNTHKH: INIOCKOCTH HX OpPGHT HAKJOHEHB K [JIOCKOCTH
SKAUNTHKH Ha HeGosbllKe yrasl. 3To Moxa3aHo Ha puc. 21
Connue S pacnosoxeHo B nEHTpe pHCYyHKa. Boobpasure,
4TO Bbl Habaonaere nsuxKeHWe nuaHersl Bokpyr Conmua c
6oaplioro pacctosiiust. Op6ura naaHeTH — MajdeHbKHEH
3aITPUXOBAHHLI 3aaunc N AP; A — nepurenuii, a P otme-
yaeT MFHOBEHHOE MOJIOXKEHHE MiaHeTH. YacTb opOuUThHI, exa-
uas Haj MJOCKOCTBIO 3KJHINTHKH, MOKA3aHA CHJOLIHOH JH-
Huel, nop He#dl — myHkTupoMm. [lnockocTb OpGUTHL NAaHETH
IIPOEKTHPYETCH Ha chepy oueHb GOABILOro PANHyCca ¢ LEeHTPOM
B ConHue M nepecekaer 3Ty cdepy no GombiiomMy Kpyry
1A'P'Ny. A’ — npoekuus A, P~ ronoexnusi P u 1. 1. Ha pu-
€yl IOKA2aHa TaKXe MJOCKOCTh SKJAum: HKH Y N{NY, conep-
JKalL'as HaNpaBJeHHe Ha TOYKY BCr “llero paBHoLeHCTBHA T
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Hanpasnenue nsuxenns niareTs o op6uTe MOKA3aHO CTPe
koit. Touka N,, rie nnanera nepecekaeT NAOCKOCTh 3KJAMMTH-
KH, MOAHHMASICh HAJ HeH, HA3LIBACTCH B80CXOO0AULM Y3AOM.
Touka N,, rae nianera yxoouT nog MA0CKOCTb IKJAHNTHKH, —
HUCXOOAWUM Y3A0M. YTIBl B NJOCKOCTH OPOHTH OTCUHTHLIBA-
I0TCS1 OT BOCXOASIILErO y37a, a AOATOTH — OT HanpaBJeHHS
ua Touky T, ve nexauero B niockoct op6utel. Takum obpa-
30M, MePHTeJUH PACHOJOXKEH Ha YrJIOBOM PACCTOSHHH ® OT
y3na (3TOT yron HMERYeTCS ap2yMEHTOM, NepuUealsl), a MTHO-
BEHHOE IOJIOXEHHEe [JIaHeTHl ONpenessieTcsi YrioM -+ v
CoorsercTBypuine 10Ar0TH 6yAyT paBHL @ +SWH © + U+,
rae % — AOAroTa BOCXONSULETO Y313, 3aMeThTe, YTO 3TH [0 -
FOTH! NMPEACTABJSIIOT COOOH CyMMbl ABYX YIJIOB, OTCUHTHIBAe-
MBIX B Pa3HbIX MJIOCKOCTSX.

§ 50. Boiuucnenue xoopdunar naauers

Hauw pacuer mbl npoBeneM B Tpu 3tana. CHauana BLUHCAUM
IIOJOXKEHHE NJAHETH B IMJOCKOCTH €€ COOCTBEHHOH OpGHTHI
TOYHO TaK K€, KaK MH 3TO LeJajid OJs COJHEYHO-3eMHOH
op6uThl B § 42. Ha BTOpoM 3Tane nepeiifeM K HaXOXAEHHIO
[IOJIOKEHUS MJaHEeThl OTHOCHTENBHO NJOCKOCTH SKJIHITHKH W
OnpefenuM 3KIAHINTHYECKHE [JOJTOTY H WHPOTY OTHOCHTENBbHO
CosiHU@ (3KJHNTHYECKHE TFelHOLEHTPHYECKHE KOOPAMHATHI).
Tpernit sran Gyner BkjlOuaTh NepeHoc Hauana KOOPAHHAT
or ConHua k 3emJie, uToGH ONPENEaHTb SKAHITHUECKHE KOoOop-
JHHATH OTHOCHTENBHO 3eMJH, M0 KOTOPLIM Mbl MOXE€M HaHTH
NpsiMO€ BOCXOXJIEHHE M CKJIOHEHHEe, KaK onHcaHo B § 27

Kak u mpexje, 3a HauanbHBI# MOMEHT (310Xxy) BhGepeM
1980,0. Boiuncaus uncao cytok D, npomenmux ¢ 3TOro MoMen-
Ta, HaljpeM cpenHiow anoMannio M no ¢opmyae

360 D

W T365.0422 T +&—w rpaaycos,

rne T, — nepuon obpalienHst miaHeTsl o op6uTe B TPOIH-
UECKHX Tofax, & — Cpe/lHsis [OJroTa [JaHEeThl B 3MOXY,
© — ponrora nepureaus. Onst naaner ConHeuHOH cHCTEMBI
3TH NOCTOsIHHBIE NpuBeneHH B Tabus. 7. Cpenunsis anomanus
XapakTepH3yeT [BHKeHHe BoobpaxkaeMoil niauwersl P,, nBu-
Kyuiefics Mo KPyroBoil opGHTe C MOCTOSHHON CKOPOCTBIO H C
TEM 2Ke MEPHOLOM, UTO M peasbHasi maanera (puc. 22). Ilo
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Puc. 22. Cpeanas W HCTHHHAS aHOMaJiil

CYLLEeCTBY, Mbl XOTHM 3HaTb 3HAYEHHE HCTHHHOH aHOMAaJHK U,
T. e. yraa mexay npsameiMH Connue—nepurennit 1 Connue —
peasbHasl njaHeTa. Mpl MOoXeM onpenenanTs v no M, ucrnoab-
3ysl YpaBHEHHE LEHTpa:

v=M+ b::%]m sinM rpaaycos,

r€ e — 3KCUEeHTPHCcHTeT opbutel (taba. 7) u n=3,1415927.
3710 onsATL-TaKH NpubAHKeHHasi PopMyna, TOUHOCTb KOTOPOI
BIIOJIHE YNOBJETBOpHTENbHA B GOJBUIHHCTBE CayuaeB. Ecan
TpebytoTcst Gosiee TOUHBIE pACUeTH, 3HAUEHHS U CJAENYET HAKUTH
nyteMm pelienusi ypasHeHuss Kensaepa, Hanpumep crnocobom,
onuCcaHHuiM B § 43.

Caenyiollluii War COCTOUT B BHIUUCAEHHH FeJHOLEHTPHYEe-
CKOH AoaATOoTH I:

l=v+ w, uiau -
_(_ 3 . D
1= (3652825 * T v it
360 A 360 e D m|€v 1 paJycoB.
o O o P
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HyxHo Takxe olpejesuTb AJHHY pajuyca-BeKTOpa r:

a(l—é&?) \
r=—"
1+ ecosv

rae a — Goapbluasi noayock opObuthl (raba. 7).
BoluncneHust, mporeaHHble AJs [JaHeTwl, Hajo MOBTO-
purb aasi 3emnn. Bynem o6o3HayaTe BEJAMUHHBL, OTHOCH-
uHecss K MNaaHeTe, CTpouHbiMH OykBamH, a K 3emie —
nponucHsiMi. Takum 0o6pazom, mul 6yneM WMETb 3HaueHnst | u
r aas nnadetsl 1 L u R nnst 3emau. KpoMe Toro, HaM Hy»XHO
onpenesuTh IeJHOLEHTPHUECKYIO ILHPOTY [JIAHETHl

y=arcsin [ sin (I— §) sin i],

rne i — HakJOHEeHHe OpOUTH H §b — JOJAroTa BOCXOASILEro
yana (tabn. 7). KoHeuHo, reHOLEHTPHYECKAS IUHPOTE 3eMIH
pasHa Hyawo. Temeps HYXHO CNPOEKTHPOBATH BHIYHCIEHHLIE
JiJIS1 MAZHETH BeJHYMHBI Ha NJIOCKOCTh 3KAUNTHKH. [Ipoekunn
reJHoLeHTpHUecKoll nonrotel I/ u pagnyca-pektopa r’ 6ynyt

I’=arctg [tg (I— Q) cosi] +
r’=rcosvy.

[MocnenHH# War COCTOHT B Mepexone K 3emye Kak Hauany
KOOPIMHAT W ONPEAENEHHIO TeOLEHTPHUECKUX 3KJIUNTHYECKHX
wuporsl B ¥ noarotel A nnawersl. Ha puc. 23, a mokasaua
cHTyauusi AJisl NaaHeTsl, op6HTa KOTOPO# JIeXKUT BHE OPGHTHI
3emau, a Ha puc. 23,6 — AJs BHYyTpPeHHE# njaHeTsl (7. €. nis
Mepkypusi u Benepni). [TnockocTs cTpaHH LBl KHHTH IIPEACTaAB-
aster Isockoctb  3KauntHky; S — Connue, E — 3ewmas,
P, — nonoxeHue NiaHeTsl, CIPOELUPOBAHHOE HA SKJIHNTHKY.
Touka BeCcEHHEro pPaBHOLEHCTBHS paclojioXkeHa Ha CTOJb
Gonbom paccrosiiuy of ConHeuHol CHCTeMbl, 4TO HanpasJe-
nust ET'u ST uapannenpnsl. [loab3ysich NpOCTLIMH F€OMETPH-
yeCKUMH COOOpaXKEeHHSMH, NoJAyuaeM A5 BHELIHUX IMJaHeT

A =arcig _” = lzoomc.lCu + /' rpanycos,

a AJid BHYTDEHHHX —

A =180+ L+ arctg ﬁ xﬂw_.mowwm: w 1paaycos.

Inanemeor, komemor u O8oiiHble 36e30b) 9
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Puc. 23. —.‘mOZ_m._._u:m OTHOCHMTEJIbHO MJIOCKOCTH 3RJHNTIKH. @ — BHELUHAA Tuia
HeTa; 6 — BHYTPEHHAA MJIaHETA.

Puc. 24 unnioctpupyer onpenenenue wmpors. W3 npoctsix
reOMETPHUYECKHX CooBpaKeHul HMeeM

B =arctg _H Rl 50 .._ rpaaycos.

370 BBIPAXKEHHE CNIPABENJMBO H IS BHELIHHX, H 0J51 BHYTPEH
HUX MJaHeT.




100 Haanemsl, komemel u O80liHbIE 36€3081
Hnerpyxuun Pesynerar
Han 3emau
7. Haiizew Np=—3%0 . D puuuracw N, = 322,293786°
~ 365 ,2422 Tg E 2
uoo.o Ew_%u pe3ynbrar He Oyger B MHTeppa-
ne 0—360°
8. Belumcium M, =N +e—o My =318,530923"
9 Hadtnew L= N, + 3% csin(ag) +¢ L=59,858692°
E (n =3,1415927...). Ecnu pesymerar Gonbiie
360, Bbiuecth 360, ecnM pe3yieTaT © »
Puc. 24. OnpenesieHHe mWHPOTHL TeneH, npubasutek 360 e inghi
10. Breiuuciaum v = L—o U= 42,737 712°
:Oﬁx—um:w:s TENEpb 3TH :—umwm_u—amsmo JJIMHHBIE BBIYHCJIEC- ) :IINNV
HHA NABYMSsl MpHMepaMH: OJHMM JUJis BHYTpEeHHEH IUIaHeThl 1. Womm_ﬁz@ xuv_’.:.oqwﬂ (8 pammycax zem- R =0,9875%4 a. e.
(MepKypHs), APYruM AJisi pruemnbeil — Onutepa. [dsa obeunx i i =
12. Berumcomm y = arcsin[sin(/—) sini] y = 6,895996"
miaper O6yaeM BBIUHC/ATH MPSAMOE BOCXOXKAECHHE H CKJIOHE- 19 Hatiges ¢ =il —rilecs: o.oﬂwﬂ
i = — y=54
nie Ha 22 noabps 1980,0. 14. Haiizem x =cos(i—g ) x =—0,17479%
TIpumep 504 15. OnpenemuM arctgyf/x. Kpyrosbie GyHKiuM =—79,859090°
He onHo3HauHbl. OOpaTHTe BHUMaHUE Ha y TOJIOXKHTEJIEH
3Hakd x M y M cpapHuTe c puc. 10. Ilpm- X OTpMUATEJIeH
MHCTpyEuas Peaynerat Oapnmiite unu poludTalite 180 mm 360°, + 180,0 d
: 1I0Ka arctgy/x He okaXercs B HY>XHOM KBal- =100, 140911°
Mepkypuii (BHYTpEHHSS TUTaHETa) panTe
1. OnpenenuM YHCIO CYTOK, NPOTEKIIMX IIOC/E =305+ 22 16. IpuGapumd L, uTo6Bl nONyunth !’ (KOHT- ' =148,235084°
clpaina 0K 3) +0 posib: !’ AONAHO ObITH NOYTH PaBHEIM [)
TipuGapum 365 3a Kax[bIA rox mocie 1980 D =327 cyr 17. HaiigeM r’' = rcosy r’ =0,344973 a. c.
naoc 1 JonoNHUTEBHBIE CYTKM 33 KaXIIbIH L/ =—88,376392°

pucokocuelii roxg (cM. Tabi 2) ' 5
18. Haiinem le.dpm—. rsin( L .._ A=—19 °
R—r cos(L—7') 425531

Haa naanemvl

19. Bouncnum A = 180 + L+ A Ecim pesyis- A =220,433161"
2. Brrusonnm Np = 290 x P Buuurars Np=1338,205014° Tar orpuuareren, npubapure 360, ccm pe-
365,2422 P 3ynbprar Oouskiie 360, pbidects 360. D10 —
360, roka pe3yybTarT HE OKaXeTCA B MHTICP- —360 x 3 TEOUCHTPUYECKAs OOJroTa IJIaHeThl
paye 0—360° =258,205014° 20. HafiieM reoLeHTpMUeCKyIO LIMPOTY
3 i M,=N,+e—0 M,=412,358101 r't A—1I
Haiigem M,=N,+¢ P B lma,m_” %HM%AI Cv.._ B =2, 304301°
360 . o
4. BoraucouM /= Np+ ——e sin(Mp) + & ! = 148,160937 21. HaxoHell, BbIYHCAMM IpPAMOE BOCXOXKIECHUE oa=14 4 35 mum 02 ¢
M CKJIOHEHHE, Mcriojib3ys cniocob § 27 =—12 45 46"

(n =3,1415927...). Ecyim pesynprar Gosblue
360, poiuects 360. Ecim pesynbTaT OoTpHLa-
TelieH, npubasurs 360

5. Haiigem pp=1—0

vp="T1,016724°

2
l&.ﬁ— Imv Cw paznnycax r= O.u&ﬂhww a. €.

1 4+ ecosuvp
3eMHO# OpOMTEI)

6. BoiuucimmM r =
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AcTpoHOMHueCKU# eXKEerofiHUK AaeT 3TH KOOPAHHATH KakK
a=144 35 mun 30 c u § =12°50"29”. Takum o6Gpa3zom, jgaxe
nisi Mepkypusi ¢ ero CHJABHO 3JUIMNTHYHOH OpOMTOH 3TOT
MeTOJl la€T BIOJIHE XOpOUIKe N0 TOUHOCTH pe3yabTaThl. Boob-
lle roBOPsl, OXHJAaeMble OWIHOKH B ¢ COCTaBJSAIT CaMoe
60Jib1I€€ HECKOJIbKO MUHYT, HO Anst Mepkypud, Vi KOTOPOro
e=0,2, omin6ku MoryT GuiTb u Gosbuie. HerouHocTh BO3HH-
KaeT H3-33 TOrO, YTO MBI HCNOJIb3yeM ypaBHEHHE LleHTpa BMe-
cto ypaBHeHusl Kensepa W Hu3-3a HeOOJbHINX BO3MYiEHHUH
op6utel naaneraMmu CosHeuHol cucreMbl (cMm. § 52). MoxHO
yMEHbHIUTb OMIMOKH, BbI3BaHHbLIE MepBOH MNPUYHUHOH, MOJib-
3ysicb GoJiee gnetasbHbiM Metogom § 43. Puc. 25 (§ 52)
NO3BOJIET CyAUTbH 00 omuOKax, CBA3aHHLIX C HCMNOJIb30OBa-
HHEM YKOpPOYEHHOro MeToja.

Ipusep 505

WscT pykuvs Peaynbrar

IOnurep (BHewHss nuaHera)

1= 176,025048°
v = 162,015499°

1. Besmunnel L tp, v, Y, /' n r' pna HOom-
Tepa u L, V; u R pns 3emuH BbIMHCAS- 5
IOTCSL TOYHO [aK ke, Kak B IpelbiAyLleM r=5,441166 a. e.
npuMepe y = 1,264176°
' =176,021511°
r =5,439842 a. c.
L=59,858692°
v =—42,737712°
R =0,987594 a. c.
(' — D =116,162819°

__i_. Ecu 2 = 184,601058°

2, Tenepb BBIYHCIMM
Rsin(/’ — L)
A = arct, _“| T
& r — Rcos(/ — L)
pesyibrar bozbuie 360, Bbtuects 360, ecom
pe3ynbTaT OTpHLATeNeH, npubasurs 360

rtgysin.—!)

.3 Hajizem P = arctg ﬁ||1| B=1,157413"

Rsin(/’ — L)
4. IlepedineM K OpsSMOMY BOCXOXIECHHMIO M 0=12 4 18 mun 44 ¢
CKJIOHEHMEO, HChoNb3ys meron § 27 6 =—04559"

AcTpOHOMHYECKHH eXerofHHK paet koopauHatsl IOmnu-
Tepa Ha 3TOT A€Hb: =12 4 18 muH 51 ¢ u § = —0°46"40"
Kak u B npeabifyiliem npumepe, ominbka, CBA3aHHAsA C UCMOJ b~
30BaHHEM ypaBHeHHS LEHTpa, MOXeT OblTb yMeHblI€Ha, eC/iH
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BLIYHC/IEHHSA MpOBOAKTL MO MeToay § 43. Haubosiee Bakubie
BO3MYHIeHHSI OT ApyrHx nnanetT ConHeuHOH CHCTEMB! TOX
MOXHO yyecTb — cM. § 52. .

§ 51. Onpedenenue npubauscennvix nonoxcenut niawer

MeTon onpepeiennsi 3KBaTOPHA/bHBIX KOOPAHHAT IaHeT,
M3JIOKEHHBIHl B NpelblayleM naparpade, JOCTATOYHO TOHEH,
HO BKJIOYaeT JJIHTeJbHbIE BbIUHCAEHHS. AcTpOHOMY-/io6uTe-
JII0 HACTO HY2KHO 3HATh JIHLL MNPUGIHIKEHHOE MOJOXKEHHE
nyiaHeTs!, YTOOLI NOHATH, TAe €€ UCKaTh Ha Hebe, H efBa JU OH
3axouer nposectH nepex stuM 20 muH, GapaxTasicb B Mope
uupp panu 310l mHdopMmauuu. J1aa onpeneneHus npubsu-
JKEHHBIX MOJI0XKEHHH O06BIYHO AO0CTATOYHO NPHHATH, YTO MAa-
HeTbl IBMXKYTCsl OTHOcuTesbHO CosiHua no Kpyropoii op6ure,
Jiexamleil B MJIOCKOCTH 3KIAHNTHKH. DTO NPHBOAHT K 3HAUM-
TEJIbHOMY YINPOLIEHHIO BbIYHUCJICHHH.

Fennouentpuueckyio 101rory Teneps He HaLo HCMPABAATH
32 ypaBHEHHE LE€HTpA, TaK YTO MOXKHO 3anucaTh

1= #&MMNN' x ||uiw| + & rpanycos.
Takyto ke GOPMYJy MOXKHO 3aNHCaTh LISl 3eMAH H MNOJIYYHUTH
L. ITockosbKy op6HTH! KpyroBuie ¢ uentpom B ColiHue, panuyc-
BeKkTOp noctosiied. CjenopaTtesbHo,

r=a.

FenuonenTpuyueckas (a 3Hauut, M reoueHTPHYECKas) WHPOTA
MJaHETBl paBHAa HYJIO, MOCKOAbLKY MBI MPHHSAJH, YTO opbuTa
JIEXXHT B MJOCKOCTH 3KAMNTHKH. CriefoBaTte/ibHO, ANS BHEIl-
HUX [JIaHeT Mno/jyyaem

=4 sin(/— L)
£ arcle _” a—cos(!— L) Q +4
H ISl BHYTPEHHHX
= o asin( L—0)
A =180°+ L+arcig _Hl»i_isw?lo u

nockoieKy R=1 (pamuyc 3eMHOH OpOHTH NMPUHAT 32 enu-
HHLY). ITO — reOLeHTPHYECKas SKIAUNTHYECKasi no/iroTa
NJiaHeThl, M0 KOTOPOH MOMHO HAHTH MPAMOE BOCXOMKAEHHE
M CKJIOHEHHe, UCTOoJib3yst popmyJibl § 27 u nomus, yto f=0:
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a=arctg [tg A - cos €]

8 = arcsin [sin ¢’ sin A],
aJ1eCh &’— HAKJIOH 3KIuNTHKH (cM. § 27). B nekorophix cay-
uagx MOXKHO jAa)ke npeHeGpeub TeMm (PakToM, UTO MJIOCKOCTh

3KJUOTHKY HAKJOHEHA Moa onpejieJieHHbIM yrjom K MJOCKOCTH
3KBaTtopa, U HamnucaTb

o — Al
B kauecTBe mpHMepa Mbl CHOBA BBIUHCJIHM KOOPIHHATHI

IOnurepa na 22 nosi6psi 1980 r., HCMO/B3YS STOT NPUGIHIKEH-
HbIH METOJ.

Ipustep 51

Hucr pykuis Peaynnrar

1. Haiigem umeno cyrok mnocye smeaps 0,0 (§ 3). Ilpu- =305 + 22 cyTOK

" GaBusTh 365 3a kaxapii ron nocne 1980 nuroc 1 cyTkH +0
3a Kaxaplid BHCOKOcHBIH rof (cMm. Tabu 2) D =327 cy1

2. Boruucnurs /= »owm%p,mm X |u~w.w + ¢, Beluutares 360, 1=174,14"
noka pesyibrar He Oymer B uHTEpBase 0—360°

3. Yro6bl Hajitw L, mopropurs wiar 2 ang 3emin L=61,13°

4, Buiumcauts A = maﬁ_” sin(/— 1) H i A = 183,48

a—cos(/— L)

S. Ilepefitu K NpsSMOMY BOCXOXICHHIO M CKJIOHCHHIO * a=12 4 13 »m

(§ 27), nomus, yro =0 N|~ 23

PesysabTar oTauyaeTcs OT TOYHOrO MOJIOXKEHHSl MEHbHIE
yeMm Ha 6 MHH no a H Ha monrpaayca no §. OHAKO B HEKOTOPBIX
cayuasx cieiyeT OXKHAaTh ropasno GOJBWKX OUIMGOK, OCO-
6enHO Koraa op6uTa xapakTepuayercs GOJMbIUHMH 3HAUCHHSA-

MH € MJIH 1

§ 52. Bosmyujenusn naaneTnolx opour

Buiuncasis koopaunaTh naaner (§ 50), mbl npHHHMAJH, YTO
UX JBHXKEHHE MOJHOCTbIO ONPEeNsieTCsA TMOoJeM TAroTeHHs
CoJsHna, Tak 4To BAHSIHEE Aapyrux €ieHoB ConHeYHoH CHCTEMB
(Bo3MyLUEHHUsI) NPEHEGPEHKUMO Majo. ITO NPeanosioxeHHe
obecneynBaeT LOCTAaTOYHO Xopoluee NMpuOJaHKeHUE; OJHAKO,
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yTOOB! YBENTHUYUTb TOYHOCTH, HEOOXOJAHMO yUecTh TAKHE BO3MY-
Em::m.coooommmo JJis opbut Onutepa u CatypHa, Aas1 KoTo-
pblX HE€HCTBHE BOSMYILEHHH MOXET gocTHraTb 1° B posarore.
CraHpapTHBI METOA COCTOMT B TOM, YTO K BEJHUYHHAM
BoludcaennbiM B § 50, npubasisieTcs psan monpaBok. Anajio
rHYHBIA npueMm s JIyHBl Mbl BbimosiHum B § 61. B 3ToM
naparpage Mbl paCCMOTPUM JiHIb HanboJiee BaXKHblE MONpan
ki aas op6butr IOnutepa u Catypua, npesmaltouive 0,04°
B JOJIFOTE.

[Ipexxne BCero HalO BBIYKHCAHTL BpeMs B IOJHAHCKHX
croJieTHaX, npowepmee nocde aatel 1900 auBaps 0,5. Ono
onpejieJiieTcss Kak

7 JD—2415020,0
36 525 :

rae JD— rodsnanckas nata (§ 4). 3atem BBIYHCJAUM BEJIHYHHL i

T
A= £ 0,1,
P =237 ,47555° 4+ 3034,9061° « T,
Q=265,91650°+1222,1139° . T,
V=5Q—2P,
B=Q—P
Inasubie nonpasku aisl IOnnrepa u Catypua 6yayt cie-
JYIOLl HE:
IOnurep:
Al= (0,3314—0,0103 A) sin V—0,0644A4 cos V,
Catypn:
Al= (0,16094 —0,0105) cos V4 (0,01824 —

—0,8142) sin V—0,1488 sin B—0,0408 sin 2B +
40,0856 sin B cos Q40,0813 cos B sinQ.

3uavenus Al cnepyer npubaBuTh K cpeiHed fosrore / 1o Haya-
Jia BHIYHUCJEHUHH, onucaHHbIXx B § 50.

[TepeBriyncaum Teneps nosoxenue IOnurepa na 22 nos6-
ps 1980,0, pemas ypasuenue Kennepa (§ 43) u yuutwiBas
FJIaBHbIE YJE€HBbI BO3MYIIEHUH.
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Ilpumep 52

Ut pykuus Peaynprat

1. BerupciuM rommasckyro nary (§ 4)

IJD—2 415 020,0
36525
3. HaiigeM A =TJ5 +0,1
4. Onpepenum P =237,47555° 4+3034,9061°-7 P = 2692,447513~
m.O:vann::z_mnmmm,o_aou+5-.:uoo.ﬂ QH—Nm\r\Gooooa
o
q

JD=2 444 565,50 cyt

2. Haiigem T = T =0,808912 croneruit

A=0,261782 croneruu

. Monyunm V=50 2P V = 887,600469°
7. Beruucinm Al =0,087047°
Al =(0,3314—0,0103 4)sin ¥V —0,0644 Aco sV
8. Cnemys npumepy S0, mafimem M, M, = 160,127626°
Ep=2,810509 pax
vp=161,913246°
10. Hadinem /=vp+ © 1 =175,922796°
I1. VBenuuuM 3HaucHMe /, nmpubasus A/ + 0,087047°
Ip=176,009843°
E; =5,548202 pan
vp =—42,757812°
L=59,838591°
R =0,987598 a. c.
r=5,441013 a. e.
v = 1,264091°
' =176,006303°
r' =5,439689 a. .
(' — D=116,167712°
A = 184,588480°
B=1,157401°
o0=12 9 18 mMuu 41 ¢
=—0745'41"

9. Hcnonkays MeToxn § 43, onpenesinm vp

12. Beuuenum L, vp ¥ R gna 3emum, cie-
nys merony § 43

13. Cornacuo § 50, BbIuMcIMM O U O

Mbl BHAMM, UTO, HECMOTPA HA HaliM YCHJIMS, OTBET OKa
3aJjica Oonee pajieKUM OT TOYHOrO 3HAYEHHs, YeM paHee. ITO
yKasblBaeT Ha BakHoe OOCTOATEJLCTBO: x0T Meton § 50
C JOMOJIHEHHAMH 3TOro pasjesna J[A0JKeH, BOoOIEe roBops,
JlaBaThb Jy4YllHH pe3yJsbTaT, C HUM CBA3aHbl 6oJibiine o6uiue
OLIHOKH, U KOHEYHBIH pe3y/ibTaT OKa3blBaeTCSA MEHEE TOYHBIM.
OwmubkKa, BO3HHKa0OILasA NOTOMy, YTO Mbl YYHTHIB2EM TOJIbKO
nepBbld 4YJ€H ypaBHEHHMSl 1EHTpa, MoKa3zaHa Ha puc. 25 B
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GyHKUHH CpefHell anoManun M 1as ABYX 3HAYEHMH SKCLEH-
TpucHTeTa e. B Hawem npumepe oww6ka coctapsier 0,102° u
C/yua#HO MOYTH MOJHOCTBIO KOMIEHCHPYETCS APYTHMH OLIKG-
KaMH, YTO U paeT GJH3KUH K HCTHHe pesysbTar.

I~ e-qz

——
N
N

200 220 240
RS (TR

2paiycsr
N

To T =Tt
00 120 no 160 280 300 320 340 560

2

A

M, e2padycer—m

1%4

Puc  25. OwnGka A, BHOCUMas TpUGHHKeHHeM y=M + (360/xn) e sin M.
Hcrnitoe sHaueHue MCTHHHON aHOMaJHH PAaBHO v+ A,

§ 53. Paccrosanue, caerosoii npomexcyrox u yzn080ii
nonepe4YHux naanerst

B xone Boiuvcnenunin § 50 mbl, onpenensisi nonoKewde mia
HeTbl, HalJil paccTosHUuA nmiaaHersl + U 3emyad R or Connua.
Hcrnosib3ysi 5TH BesiMuHMHBI, @ TaKKe TreJHOLEHTPHYECKHE
N0JroTht [ M L, Mbl JIETKO BbIBEleM PACCTOSIHHE ILIAHETHl OT
3emJin p. I'eomerpus nokasana na prc. 26. C npene6peRUMO
MaJiof OLHOKOH MBI NPUMEM, YTO MaHeTa P JeXuT B MJIOCKO-
CcTH SKJMNTHKH. Torpa, mpumensii TeopeMy KOCHHYCOB K
TpeyroibHHKy SEP, umeem

p?=R?+r?—2Ryrcos (I—L),
oTKyaa onpepensiercs p. O6bluHO r U R Bhipaxkaiorcs B
aCTPOHOMHYECKHX enuHHNax (a.e.): I a. e. — 370 BenUYHHA

6o0sb110H nosyocH 3eMHOH op6uTH. PaccTosiHue MiaHeTsl oT
3eMJd TaKxKe H3MepsieTCsl B aCTPOHOMHYECKMX €IHHHIAX.
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(A=)

(360°-L)

LY i

E

Puc 26 Onpenenenune paccTosiHHA A0 MJAHETHI

Briuncaus p, He npeacrasJfieT TpyAa HaWTH CBETOBOH PO
MEXKYTOK T — BPE€MS#, 32 KOTOPOE CBET NPOHAET OT MJIaHETh! 10
Hac. CmoTpsi Ha naaHeTy, Mbl BUAHM €€ B TOYKE, B KOTOPOM
OoHa 6bl1a TyacoB Hasaj, rjae

7=0,1386p uacos,

[§
€CJIM p BBIPAXKEHO B aCTPOHOMHUYECKHX €JIHHUILaX.

Mpbl MOXeM TakKe HaiTH BHAUMBIH YIJOBOH JHaMeTp
nJjiaHeThbl, paBHLIH

6=0,/p,
rae p BLIPAXKEHO B a. €., a 6y — YrJoBOil AHaMeTp MJAaHEeTHI,
ecJid OHa HaXxOJHUTCA Ha paccTOAHUHU | a. e. oT 3emsin. 3nave-

HUAA O, npuBeneHb B Taba. 7. X
B kayecTBe nmpumepa BBIYHCIHUM pACCTOSIHHE, CBETOBOM

NpOMEXKYTOK H BHAMMBIH yrjioBoit Juamerp [Onutepa
22 Hosi6pst 1980 r.

B ActpoHOMHUYECKOM €K erofHuKe HaxoauM, uto aias KOnu-
Tepa B 3TOT A€Hb p=>5,94 a.e. u 0 =31".
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Tpunmep 53

Uuctpykums Peaynprar

r=5,441166 a. e.

R =0,987594 a. e
{=176,025048°
L=59,858692°

p? =35,320973 (a. e.)?

. Haiizem r, R, I u Lxak B §50

2. Boiaucoaum p? = R? + r»—2Rcos(i— I)

3. Uspsevem KBaJpatHbli KOpeHbL ¥ Haitmem p p=594 a e

4. Ymuoxum Ha 0,1386, uToGE! HaWiTM T; 3aTeM Iie- 1=0,823720 4
peBefieM B MMHYTHL M cekyHuBI (§ 8) T=49 mun 25 ¢

5. Onpenenum 6 w3z 0 =0,/p 0 =33"

§ 54. Dasvt naaner

B kako# Gl TOUKe OPOHTHI HH HAXONMIACDH NJ2HerTa, ee nosay-
Chepa, obpamennas k CosHIy, IpKO OCBEILEHa, B TO Bpemsi
KaK BTOpasl MOJIOBHHA €€ MOBEPXHOCTH NOTPYKEHA B TEMHOTY.
Onnako ¢ 3em/ii MBI BHAHUM Ty YacTb NOBEPXHOCTH, KOTOpas
3aHHMaeT nosycdepy, obpaientyw K 3emiie, KOTOpasi OGbIYHO
3aXBaTLIBACT W CBETJIOE, H TeMHOe mosymapus. Takum obpa-
30M, MBlL BUAHM HE PABHOMEPHO OCBELLEHHBIH AMCK MJAHETHI,
a SIPKHH CermMeHT Ha HeM, OCTa/NbHAsl YacTb JUCKA — TeMHas
U OOHIYHO HeBHAHMA. [TOCKOJIbKY B3aHMHOE paCHONONKEHHe
3emaH, naanetel 1 ConHNA MEHSIETCS, OCBeleHHAs Mo anb
BHAHMOro NHCKa Takxe mensietcsl. [lo onpepenenuo ¢asoit
[JIaHETBHl HA3LIBAETCH OCBEUIEHHAS [A0A51 BUIUMOrO NMCKA.

Ha puc. 26 yron (A—1) — conueunas snouraunus 3eman,
HamMeperHas ¢ mianeTsl P. O603naunm stor yroa d. Torpa
d=A—I ®asa F cpnasana ¢ d $popmy.ioii

MHMI:+oOm d).

3nauenue F Bcerja 3akM0UeHO B npejesiax or 0 po 1. I'lpu
F=0 x 3eMse ob6pamena Temuas CTOPOHA MJaHeTBH. 37O
MOXeT ObiTh TOJIBKO AJisi BHYTPEHHHX IJIaHET, Mepkypus u
Benepel. I[lpu F=1 ¢ 3em/H BHAHO TONBKO OCBELleHHOE noJiy-
mapue MjaHeThl.

B kayecrBe npumepa onpenenum dasni Mepkypus u [Onu-
Tepa 22 HosiGpa 1980 r
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Hpunep 54

HHcrpykuus Pesynerat

| Haiinem d=2A—/ wMcronssys nmas pelunche- Mepkypuii: d, =72,272224
HUsi L M ! Meron, onucaHubH B §50 Onurep: d

2. Haitmpem F = WIC +cosd) Mepxypuit: F
Onurep: F, =0,99

Mgl BunM, uto y IOnurepa ocsewen NPakTHYECKHU Bech
LHMCK, B TO BPeMfi KAK y Mepkypus — HECKOJBKO 60oJibiie
NOJIOBUHBL JIHCKA. s

§ 55. Hosuyuonnvui yzon ceernozo rumba

Puc. 27 nokasbiBaer, Kak BHINASAKT MiaHeTa B ¢pasze okoso
0,7. IlyHKkTHpOM OYepueHa HEBHAHMAS YACTh JIUCKa, a npsiMas
N§ napansenbra 3eMuoi ocu Kpusas AB — TepMHHATOP,

N
A

Teparusiamop
~

sy

Ceempas
yacms

53

S

Puc. 27 Tlosuuuonubifi yron csernoro sum6a,
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JIMHHSA, OTAEJS0WAst HOYb OT AHSA. [TO3HIHOHHBIE YR H3Me-
PAIOTCA OT TOYKH CEBEpa B HAMPaBJEHHH MNPOTHB YaCOBON
crpesiki. Takum ob6pasom, Toukd A W B xapakrepusyiorcs
NO3HLHOHHBIMU yriiamH 6, u 0, Touka C pesuT nonosiam
nyry AB, siBasisich cepenHofi CBET/IOro 1um6a, U onpefessieT
MO3HLUMOHHBIK yroJ cBetjoro Jaumba y. CaepoBaTesbHO,
x=(0,+0,)/2.

MOXHO JIErKO BLIMHCIHTD ¥, €CM U3BECTHBI SKBATOPHAb-
Hple KOOpaHHATHL mianetst (a, 8) w Cosnna (ag, 6g):

€0sdg sinfa,—a)

X = arctg M’ : — -
cosdsind, —sindcosd,cosle,— a)
B kauecTBe mpUMepa BLIYHCAHM MO3HLHOHHBIH yroJ CBET-
aoro numMba Mepkypusi 22 nosi6psi 1980 r. KoopannaTsl
Comiua: ag =154 50 muu 37 ¢, §g = —20°07704”.

Tlpumep 55
UEcTpyxuna Pesynprar
l. OnpenenuM npsMoe BOCXOXIEHME W CKJIOHEHHE o=14 4y 35 mMun 02 ¢
anersl (§ 50) & =—12°45"46"
2. IlepeBeneM KoOOpAMHATH! IyaHeThl M CONHIE B a = 14,583889 u
necaruunyo Gopmy (§ 7 u 21) =-—12,762778
KoopmuHatsl CosiHia MOXHO Haiitd, Clenys 0 o= 15,843611 u
§42 | 6 o=—20,117778°
3. Haiinem Aa =0,—a. Ilepesenem B rpamycel, Ao = 18,895830°
ymHoxuB Ma 15 (§22)
4. OmnpegenuM y = cosd, sinAo y=0,303973
5. OmpegennM x = cosé - sind, —sind cosdycosAa x =—0,139196
6. Hakimem X’ =arctg(y/x). UTobBl MCKIOUNTE X = —65,395952°
HEOOHO3Ha4YHOCTh, OOpaTuMcs k puc. 10 M cpap- + 180
HuM 3Hak¥ x M y. Ilpubapngiite wnm BbluMTAN-
Te 360 mm 180 x X', noka He npuBezere X’
B BEpHBIH KBaApaHT X =114,6°

ACTPOHOMHYECKHI €XKErOAHMK B 3TOT feHb AaeT aas Mep-
Kypus yx=114°

§ 56. Budumoii 6reck naanerv

ITposenennbie 10 CHX MOP BLIYKCACHHS MO3BOJIMAH HAM onpe-
ACJTHUTE TOJOXKEHHE, CONHEUHYIO ai0Hrauuo (§ 48), paccros-
HHE OT 3eMJIH, BHAUMBIH yTJ10BOI AvaMeTp, a3y U NO3HLHOH-
HBII yros cBersioro JuM6a naaneTsl. UTo6bl CIHCOK Beex BaK-
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HbIX XapAKTEPHCTHK BUAHNMOCTH MJaHETHl Gblyl MOJIOH, OCTAET
csd no6aBUTL BUAMMBIA 6JeCK MjaHer.

bJeck o6LIYHO H3MepseTCs B 3Be3RHBIX BEJAWIHHAX /1 B He-
JUHelHOW HiKaae, mpUYeM MeHblLIEeMY 6JE€CKYy COOTBETCTBYET
60Jablas 3Be3qHad BeJHuuHa. 3Be3lbl HauGoabmero 6aecka
HMET BUAHMYIO 3Be3[HYIO BEJHYHUHY OKoso |, a nauGonce
caabble 3Be3H, €€ BUAHMBIE HEBOOPYKEHHBIM [1a30M, HMe-
10T 3BE3IHYI0 BeJHYHHY OKoJio 6. OTHOLIEHHE CBETOBLIX MO-
TOKOB OT 3Be3J, PasjHyalolluXcs HAa | 3Be3nHyw BenH4YuHY,
coctaBafer okoso 2,5. CofHLE, CBETOBOH MOTOK OT KOTOPOFO
Ha 3eMJ/€e OYEHb BEJHK, HMEET BU3yaJbHYI0 BelHuHny — 26,74,
B TO Bpem# Kak Jlyna B noanonynue —12,73. [Naanern pac-
roJiaraloTCsi B MHTepBaJie oT mpumepHo —4 nas Benepw jo
+ 14 nna Ilnyrona (B Mx nHauGosabiieMm Gaecke)

buieck mjaner pa3jinyaercss MO HECKONBKHM MPHYMHAM
IIpexne Bcero ceeToBoli motok ot CosHua, NPUXOAAIKE Ha
NJaHeTy, U3MEeHsIETCss O6PATHO NMPOMOPLHOHAJBHO KBAafpaTy
paccroanusa oT ConuHua no naarersl r. Kpome Toro, kosMuecTBo
CBETA, MNepeu3yyueHHoro Kk 3emsie, 3aBUCHT OT Gasbl F U ¢ak-
topa Gsecka A Ilocsennuil xapakrepHayeT OTparKarTeJbHYI0
CHIOCOOHOCTE MJIAHETHl B COYETAHHH C MJIOHIA/BIO €e AHCKa
Uem OGosbmie mioiiaab AHcKa, TeM Gosbuie cBera ConHua
nepexpaThbiBaeT NaaHeTa u, CleloBaTeNbHO, TeM 6oJibliie CBETA
OHa nepeusayyaeT Kk 3emJje. Hakorel, cBeToBo#l NOTOK, MOCTY-
nawiluit Ha 3eMsa1, MeHseTcsl oO6paTHO MPONOPIHOHANLHO
KBaJipaTy paccTOSAHUS MJaHeThl OT 3eMJd p.

ITpubsuKeHHoe 3HAYEHHE BHAMMON 3BE3JIHOH BeJIHUHUHBI
nJiaHeThl onpepefsiercs no gopmyJe:

m=>5lg (rp/A+/F) —26,7,
rge r ¥ p H3MEpeHb B a. €. 3HaueHuss A mNpHUBeleHb B

Taba. 7.
Jas npuMepa BBIYHCAUM BHAHMYIO 3BE3[HYIO BEJIMUHHY

IOnutepa 22 nosibps 1980 r.

Hpumep 56

Wuct pyrung Pesynerar

| Halinem 3naueHus r, p u F, ucnonesys meromsl §50; r=5,441166 a. ¢
53 u 54 p=594 a c
F =0,99

2. Bbluncium EHm_m:n\m/\ﬂv|NPq (rupsac) m=—0,64

Gaxtop
Gnecxa

A (a. e)2
1,918-107¢
1,721 1073
4,539- 1076
1,994- 1074
1,740° 10~
7,768-10° 3
7,597:10°3
4,073 107¢

Yraosol
ORAMETD
Hala. e 8,
(cex. ayru)
6,74
16,92
9,36
196,74
165,60
65,80
62,20
8,20

L

(rpagycsl)
76,4997524

49,4032001
73,8768642

1,3041819 100,2520175
2,4893741 113,4888341

0,7729895

BOCXOASLIErO

Hoarora
y3na
109,941

1,7716017 131,5606494

1,8498011
17,137

Hagnonenue
opouTH |
3,394435

(rpagycn)
0,3870986 7,0043579 48,0941733

nosyoch
opbuTH @
(a. e)
0,7233316
1,000000
1,5236883
5,202561
9,554747
19,21814
30,10957
39,78459

Tabauya 7
Dxcuentpucurer boaswag

OpbuTH ¢
0,2056306
0,016718
0,0484658
0,0463232

Onemenmyl op6um naanem, snoxa 1980.,0
0,25387

47,8672148  0,0090021

92,6653974  0,0556155
222,972

77,1442128

131,2895792  0,0067826
14,0095493

172,7363288

HAoarora

Nepurenus o

(rpagycn)

102,596403

335,6908166 0,0933865

1} HAonrora s
CXHE amoxy &
(Ipaaycm)
0,24085 231,2973
0,61521 355,73352
1,00004 98,833540
1,88089 126,30783
11,86224 146,966365
2945771 165,322242
84,01247 228,0708551
164,79558 260,3578998
250,9 209,439

(Tponuue

Mepuon
TOAR)

Daemeutsl opbuti flayTona — ocxyaupyromue snemeHTH B anoxy 1980 sHsaps 2,0.

1. a e =149,6: 105 gm,

Mepkypuii

Mnaanern
Benepa
3ema1s
Mapc
HOnurep
Carypu
Vpan
Henryn
IMayron
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3HaueHHe, KOTopoe npuBeaeHo Ha 22 HosA6pa nasa FOnurepa
B ACTpOHOMHYECKOM €KErOfHHKE, COCTaB/sAeT m= —| 4.
Boo61uie roBopsi, TOUHOCTb HaLIUX BBIUHCJEHHH OKoJio 1 3B.
Bej. Mbl He yuuTBIBaJH aTMocdepHoro ochabaenus (§ 39),
KoTopoe O6JiH3 rOpH3OHT2 MOXKET 0CJabHuTb BHAHMYIO BEJH-
udHy Ha 2 diu 3 epundupl. Tem He MeHee Hall pacyer MOKas3bl
BaeT, Yero MOXHO XKJaTh.

§ 57. Komerw

B npeablnyminx pa3znesax Mbl NO3HAKOMHJHCH C TEM, Kak
BBIYHCJHTb MOJOXKEHHE JIO6Oro Tesa, ABHAKYLIErocss BOKPYF
LleHTPaJbHOr0 MacCCHBHOFO OObEKTA, H NPHUMEHHIHN 3TOT METOJ,
k GoabminM nuaHetraM Haumell CoJiHeuHo# cucteMbl. Bce, uto
HY?>KHO ObljIO 3HAThb, — 3TO 3JieMEHTHl OpOHMTHI KaxKAOH mJya-
Hetbl. [Topo6HBIM ke 0O6pa3om Mbl MOXEM BBIYHCJAHTH MOJIO-
JKeHHe NMEePHOAHYECKOH KOMEThI, €C/iM H3BECTHBI 3JE€MEHThHI €e
OpGHTHl, OAHAKO METOJi Hy>KHO HECKOJIbKO H3MEHHTb MO ABYM
NpHYHHaM:

1. O6blyHO HE AaeTcs AOArOTa KOMEThl B ONpeJeeHHYI0
snoxy. Haule faercs 310xa NpOXOK/AeHUS nepuresuss — OJu-
xadwed K ConHLy TOYKH OPOHUTHL.

2. JKCLEHTPUCUTET e OpOHTHl KOMEThl OOBIYHO MHOFO
6onbmie 0,1, WU ypaBHeHHe ueHTpa HenpuMeHuMo. BwmecTo
HETO HYXKHO pewath ypasHenue Kemsepa.

DJieMeHTH OpOUT HECKOJIbKHX NMEPHOAHYECKHX KOMET IpH-
pejieHbl B Tabs. 8. 3aMerbTe, YTO, KaK H A/ OpOUT MJiaHET,
Mbl MPUBOAMM [OJFOTY nepurefus o. MHorma Bmecrto Hee
naetcsl aprymeHT nepuresdsa. On 0603HayaeTcsl CHMBOJIOM @
(oueHb JIErKO cnyTaTh!) U CBA3AH € @ COOTHOLIEHHEM O=0+0 b,

Haunem, Kak v panbuie, ¢ onpejiesieHUsl CpeiHell aHOMa-

JIUH KOMETHl no (opmy.ie
M=—3 D e =)
365,2422 I,

rne D — ydesio CyTOK mnocJe MNpPOXOXKJIEHHS Mepuresius,
T, — nepuos ob6palienusi 1o op6HTE B rojax, &€ — A0JAroTa B

Haxronenue

opburth |
{rpaaycm)
12,0
12,5
5,805
2/
30,2
10,2
4,0
12,0
134
9,7
15,0
28,9
44,6
74,2
162,2384

DxcueHT pHCUTET

opOHTH
e
0,847
0,549
0,64152
0,386
0,632
0,351
0,144
0,705
0557
0,105
0,775
0,919
0,930
0,955
0,9673

Boasmas
noayocs
opoHTH
a (a e)
2,209
3,024
3,066
3,489
B8.576
3,821
3,958
4,054
4,182
6,087
6,858
9,173
16,843
17,9435

17,200

o

Tepuon
(roam)
3,30
5,26
5,37
6,51
6,76
7,47
7,88
8,18
8,55
15,03
17,93
27,89
69,47
70,98
76,0081

Tabaruya 8
yaia
334,3
119,3
131,700
126,0
75,1
188,4
155,1
86,2
62,8
319,6
347,2
2504
85,4
255,2
58,1540

BOCXOOAIIEro
(rpaaycu)

Hoarora

12,016
123,3

nepHrenss
w
(rpaaycur)
160,1
310,2
67,8
18,2
150,0
138,1
102,9
334,1
334,0
86,4
150,0
94,2
170,0110

Quemernmor opbum HEKO MOpblX Nepuoouteckux Komem
HAonarora

TNpPOXOXACHHE

nepHrenus
1974,32
1972,87
1978,77
1974,70
1974,36
1970,77
1958,44
1960,29
1969,83
1974,12
1966,94
1956,82
1956,46
1954,39
1986,112

Onoxa

MsaccMana — Baxmang 2

Bopennu
Yunnna

MBaccmana — Baxmang 1

Onre — Bakmyna
Heyitmuna 1

Temmnens 2
Xanemt —Kamnocs

lNonca —Bpyxkca

Orepma
Womacea
Komac —Couna
Kpommennna
Ous6epeca
Tannes




11€ TTnaremsl, kKoMemv: U O6oUHbIE 36€30bl
300Xy U @ — J0JIrOTa MNepHresius. OpnHako B 3TOM cayuae
310Xa — 3TO MOMEHT NPOXOXKAeHHS MNePUTEeHs, TAK UTO &€ = ®.

HA_uO_Sm TOro, HET HeoOXOJAHMMOCTH CUHUTaTh BpeMsa B CyTKax,
B 3TOM cjiydyae MOXXHO NpOBOJAHTD BbIUHCJEHHUS B AeCATHYHBIX o
i

nonsix roga. Orciona

M=360Y/T,, e o
+ = + ~”
T = ot
rae Y — 4uc/io JeT nocse MpOXOXKAECHHS MepHresius. _
- 4 i 1T
Tenepr Heo6xonMMO pelInTb ypaBHeHHe Kemsepa a: : esaanpias ases o by
" I 2 [24B ek G it e T o o
E—esinE=M, = : SHE ] 1
rne e — sKcueHTpucuTer H E — 3KCUeHTpHueCKasi aHOMaJiHsL. = s e f
- -+ 1
Croco6 ero pemenusi npusenen B § 43 (mpouenypa R2); npu SR aai E2s e
3TOM MPEANoaarasoch, YTo |SKCUEHTPHCUTET MEHbIIE 0,1, Tax £E o :
yro mepsoe npubauxenue E=M oKasbBaercs AOCTATOHUHO SEpaee
XOpOLHM, YTOOBI MOIYYHTh TOUHOE peLIeHHE nocJie OJIHOH HJIH g o e :
o5E o -
T
T

B
PP T

AByx uTepaumii. B jaHHOM cayyae SKCUCHTPHCHTET MHOro e
GoJblHI€ E. XOTH B NpUHIMNE npouenypa BCerja CXOQHTCs, :
NPUXOMMTCS BBHIIOHATE MHOTO HTEpPAIHM. MOXHO yCKOpHUTh
npouecc, €CJH H3BECTHO Jdlyywee HauasibHOE MPUOJIHKEHHE,
yem E =M. Jlisa 3708 ne/in pa3yMHO HCMOJIb30BaTh CenHalib- ias
uplil rpaduk (puc. 28). lust siro6oro 3Hau€HUs € MEXKNy Oul
o 3HauyeHuo M (BLIpazkKeHHOMY B pajHaHax) Mbl CHHMAEM C
rpauKa COOTBETCTBYIOMIEE 3Hayerne A. 3aT€M BMECTO NepBO-
ro npubauxenusi E=E =M npunnvmaem E=E,=M+A u : :
nanee caepyeM npouenype R2, kak u panbiue. OkasbiBaercs, ; :
T
36

INegE s

ma.

y70, KakoBbl Obl HHM ObUIH 3HAYEHHA € H M, HeoOGXOAHMBEI :
BCEro ABe WM TPH uTepanuu. Bmecto puc. 28 nis onpenese-
HUSET A MOXKHO HCIONb30BAaTh HOMOrpaMMy, NPHBEACHHYIO
ua puc. 29. Ilosoxure NHHEHAKY TaK, yT06BLI OHA COEJAMHAJA
snaueHne M (B paauaHax) Ha NpaBoOH BepTHKAJIbHON LIKaJe
CO 3HAUCHHEM e Ha JeBOH BepTHKa/ibHOH wkKaje. Touka nepe-
ceueHHsl C KPHBOIl 1aeT BesH4YuHy A/e. YMHOXHUB Ha e, Mony-
yuM A M MPHUMHIIEM 3HAK COrJacHO MPaBOM IuKajie HoMOrpam- :
mel. Hampumep, npsamasi, coepHHsOLlas TOYKH M=56 n
e=0,46, nepecekaer Kpusyio npu |A/e=0,9. Takum oGpasom, = SE
IAl=0,9X0,46=0,41 u 3HA4K OTpHLAaTe/eH, T.e. A=—0,41. & =
Haiina E, Mbl MO2KeM BBIYHC/HTb HCTHHHYI 2HOMAJHIO U U3 5
paBeHCTBA
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JlyHa U 3aTmeHus

H3 Bcex HebecHbIX Tes, BUAMMBIX HOUbIO ¢ 3eMJiH, Haubosee
3¢ ¢ ekTHON BHIAAHT JIyHa. OHa 3HAUHTENbHO MPEBOCXOAUT
no Gnécky pgaxe caMble sipkKHe IJIAHETHI; OHA JABHXETCH
HaCTOJIBKO GBICTPO, YTO MOXHO 3aMETHTh €€ nepeMelleHHe
OTHOCHTEJILHO 3B€3]1; HaKOHel, Ha nHcKe JIyHbl MOXHO HabJio-
1aTh OrPOMHOE YHCJI0 HHTepecHbIX aeTanell. Onnako npencka-
3aHHe ABHXKeHHA JIyHBl OKa3blBaeTCs CaMbIM CJIOXKHBIM; HMEH-
HO MO 3TOi MPHYHHE MBI HE paccMaTpuBaJiH ero panee. Jlyna,
KOHEUHO, IBHXKeTCs MO OKoJo3eMHOH op6ute, oaHako Coaxue
H apyrue nnaHetol COJIHEUHOH CHCTEMBlI BO3MYLLAIOT 3TY
Op6HTY CTOJNb CHJIbHO, YTO JJIf TOYHOIO pacuera NoJjoXeHHus
Jlynnl TpebyeTcss BHOCHTb MHOro NMONpaBoOK.

B HecKOJIBKHX clielyIOLHX HHXKe naparpagax Mbl HCNOJb-
3yeM MPOCTOH METOA AJIA HaXOXAeHHA noJoxeHus JIyHel.
3TOT MeTO/ YYHThIBAET TOJbKO OCHOBHbIE BO3MYIIEHHS OPOH-
Tbl, OJIHAKO JlaeT pe3yJibTaThl C TOYHOCTBIO, JOCTATOYHOH NJIsl
GoJsbLIHHCTBA 3aiay. Mbl TakXe NOKaxeM, KaKk paccyHTaThb
MOMEHTHI 3aX0fia M Bocxosia JIyHel, ¢pasel JIyHbl H o6cTOATENb-
CTBa JYHHBIX M COJIHEYHBIX 3aTMeHHH. BbiuucieHHs oKkasbl-
BAlOTCA JOBOJIbHO JJIHHHBIMH, ONHAKO Bbl MOYYBCTBYy€TE
HCTHHHOE YJIOBJIETBOPEHHEe, KOrja TOYHO mNpeAcKaxere,
HarnpHMeEp, JIYHHOE 3aTMEHHe.

§ 60. Opb6ura Jlynwvt

I.nsa seMHoro nabsonartens JIyHa, Asurasich o OKOJ03€MHOH
op6ure, jaesaer MOJHBIH O6GOPOT MO OTHOLIEHHIO K 3Be€3AaM
dona 3a 27,3217 cyr. Jror nepHon HasbiBaeTcs cudepuue-
ckum mecayem. 3a 3to BpeMs 3eMJis mepelBUTaeTcs no cBoeH
op6uTE, BCJIEACTBHE UETO MEHSIETCH MO OTHOLIEHHIO K 3Be3/laM
H nonoxenue Connua. CinenoBarenbHo, J1lyHa f071KHa NPOHTH
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Jpbuma flyner conpye Conrua

Onbuma Semni 80npy2 Coamvwa

Puc. 32. Jlynnas op6uta (Macurra6 He COOTBETCTBYET A€ CTBHTEIbHOCTH) .

JIONIOJIHHTEJIbHOE pacCTOsiHHe Mo cBoell op6uTte, 4TOGBI CHOBA
3aHATb NpeXHee nojoxeHHe oTHocHTenbHo ConuHua. Ipome-
KYTOK BPeMeHH, KoTOpbii Heo6xonHM J1yHe /15 Bo3BpallleHHS
Ha TMpe)XHee MecTo OTHOCHTeqbHO Co/HIA, Ha3bIBAETCH
cunoluueckum mecayem H pabeH 29,5306 cyr. [l BHXKeHHe
Jlynbl 1o op6ute Bokpyr CosnHua sIBNAETCS NPAMbIM; UHBIMH
CJIOBAMH, OHO MPOHCXOAHT B TOM XK€ HampaBJIEHHH, YTO H ¥
BCEX JPYTHX IJiaHeT.

BooGpaxxaemblit HabsofaTe b, KOTOPbIH cMoTpHT Ha CoJ-
HEUHYI0 CHCTEMY C OY€Hb 60JblLIOrO pacCTOSAHHSA, OTHIOAb He
yBHAMT, KaK JlyHa npoaenbiBaeT B KOCMOCE TETJH BOKPYT
3eman. bosee Toro, eMy HaBepHfiKa moka)kercs, uto JlyHa
HaXOAHTCS HA OKOJIOCOJIHEYHOH op6uTe, KaK H 3eMJisl, a BJIHS-
HHe 3eMJIH 3acTaBJfieT JYHHYI0O OPOHTY HEMHOIO H3BHBATLCH
0 Mepe TOro. Kak H3MEHAIOTCS OTHOCHTEJIbHBIE MOJIOXKEHHS
3emaH u JIyusl (pHc. 32). 3TO NPOMCXOAHT MOTOMY, YTO CHJIA
tarotrenHs Cogdna nefictByer Ha JIyHy HaMmHOro cHJbhee,
ueM cuJla TAroTeHuss 3eMJM, HECMOTPSl Ha TO YTO MOCAEHAR
6auxe. He yauBHTENbHO, YTO JIYHHYIO OpPOUTY TaK TPYLHO
paccuurarb. OHa onpenessiercs NPHTAXKEHHEM cpasy ABYX
TeJl, 4 HE OJIHOro, MPUYEM 3TH JBa Teja caMH obpalianTcs
no op6HTE APYr OTHOCHTEJBHO APYra.

Yro6bl nepelTH K BHIYHCIEHHSM, npeacTaBHM cebe, 4To H
Conuue, u Jlyna aBuxyrcss no op6GHTe BOKpPYr 3e€MJIH.
B § 42 ™Mbl TakuM crnocofOM yxe BBIYHCJHIH [0J0XKeHHe
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Jlnocrocme opbume: fyps!

Ixnunmeana

Puc. 33. Onpenenenne azeMentoB op6HTH! JTyHbl.

Connua. It pacyeThl HaM MOHANOGATCS B TNOCJEAYIOUIHX
naparpagax st Toro, 4ytoGel HaliTH HEKOTOPLIE MONPAaBKH
K JyHHOH opG6Hre.

MoxXHO BBIAENHTE TPH OCHOBHBIX 3()(EKTa COJHEUHBIX

BO3MYLIEHHH Ha BHAHMYIO JIYHHYIO OPGHTY BOKpYr 3eMJiH.
IlepBhifi M3 HUX Ha3blBaeTcs 38eKyueli U COCTOMT B TOM, 4TO
BHAMMAas BE&JIHYMHA 3KCUEHTPHCHTETA JIYHHOH OpGHTHI HEMHOT O
usmensiercs. Bropoii sgdekr ob6ycsoBiieH u3mMeHeHHEM pac-
ctosiHua Mexny 3emaeit H CosiHIEM O MEpe TOro, Kak 3eMJis
JBHXXeTcA no sjauncy Bokpyr Cosuna. Ata nonpaBka Hasbl-
BaeTca 2o0uunbim ypasHenuem. Tperuit apdekT Bo3HHKaer
u3-3a nBHKeHHA JIyHbl B rpaBuTanuonHoM nose Coanua. Kor-
Aa Jlyna Haxomurcsi No Ty K€ CTOPOHY OT 3€MJIH, 4TO M
Connue, npurskenue CosnHia HeMHOro Gosblle, yeM Korja
JlyHa HaxoAuTCsl MO APYLYIO CTOPOHY OT wwzaF CoorgeT-
CTBYIOULafl IONPaBKa Ha3bIBAETCH Bapuayueil. ‘
«  Bce atu nonpaBku BMecTe ¢ OGBIUHON MONpPAaBKOM, Ha3bl-
BaeMOH YpaBHEHUEM yYeHTPA, MOTYT COCTaBAATh f0 9° nnas
cpenHeli aHoManHH JIyHel, NO3TOMY MX YY4€T OYEHb BaXKEH.
Mpl paceMoTpuM B oGuieil cioXHOCTH 6 :o:vmmonvx. 4YTO6BI
ONpPENENUTD TIOJOXKEHHE JIYHBl ¢ TOYHOCTBLIO N0 Y5°.
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Ha puc. 33 uso6paxeno eugnumoe NBHXeHHE JIyHbl u
Connua Bokpyr 3emau. dta AHarpaMMa noxoxa Ha puc. 21,
TOJNBKO 3/1eCb 3eMJis HAXOAHTCH B ueHrpe, a Connue u Jlyna
ONHACBHIBAIOT 3JUIHNICH BOKPYr Hee. IlpeicraBbTe onsith, uTo
Bbl CMOTPHTE Ha CoJHEUHYIO CHCTEMY € OYeHb GOMBLIOro pac-
CTOfIHHSA H NepeMeLlaeTech TaKHM o6pa3oM, uTo 3eMiis Ka-
XETCs BaM HeMoABHXKHOH. B uenrpe 6onbioii cdepnl Haxo-
nurcs 3emast E, a miockocTH coiHeYHOH M JIYHHOH oOpGHuT
nepecekaior cdepy Baoab Kpyros TN; SN, u NiP"m’N} coor-
BETCTBEHHO. S’ — 370 npoekuus CoJHia Ha coepy, a pon-
rora CoJiHIa, H3MepsieMasi OT TOYKH BECEHHEro paBHONEH-
creusi ‘T, o6osnauaercs i@, Jlynnas op6uTa HakioHena k
SKJIHNTHKE 107 yrJioM i; N4 u Nj—sto NPOEKUHH BOCXOAKLIET O
H HUCXOAAWEro y3nos, P’ — npoekuHs JyHHOro nepures,
a m’ — NPOEKUHS] TEKYLIEro MONOKEHHS] Jlynel. Nonrora
BOCXOARLLEro ysna oGosnayaercss Sb, AOArOTa mepures —
S+ @, MCTHHHAR aHOManus Jlyusl — v.

Bosmywienus, o Koropeix Ml YNOMHWHAJIM BhILIE, NPHBOASAT
K LBYM OCHOBHBIM ciiencTBHsM. [lepBoe cocTout B ToM, uto
nepHred JiyHHOH OPGUTHI B OTJIHYME OT MOUTH HEMOBH XK HBIX
NEPHreJIMEB OPOUT MJAHET ABHUKETCH B MPSAMOM HampagJe-
HHH, coBepulas nosHbli o6opor 3a 8,85 ropa. Bropoe 3a-
K/IOHAETCsl B TOM, 4TO JIHHHA y3noB N{N} neuxercs masan
{8 o6parHom HanpaBJIeHHH) BROJIb SKIHAOTHKH, coBepHIasn
nonublél o6opor 3a 18,61 roga. Takum o6pa3oM, nospasieTCH
€lle ONHH MECsL, KOTOPHIH MOXHO ONPEeSHTb Kak BpeMs,
KoTopoe tpebyercsi JlyHe nis Bo3Bpauienus Ha npexHee
MeCTo B CBoOH Bocxopsuiuil yzen Sb. Dto dpakoHuueckui]
mecay, paBublii 27,2122 cyr.

§ 61. Boiuucaenue nonoxcenus Hynwm

dtanbl HAXOXKAEHHUS MOJIOXKEHHS JlyHbl B OCHOBHOM Te Xe,
UTO H MPH BBIYHCIEHHH MONOXEHUH MJIAHET, 38 HCKJIIOUEHHEM
TOrO, 4TO 1) monpaBKH n0sKHBl BBOAHTLCS Ha KaJioM 3Tamne
M 2) NOIroTa BOCXOASILLEro y3jla H fOJAroTa nepuresi He
MOTyT PaCCMAaTPHBATLCS KaK MOCTOSHHbIE BeIHYMHBL. CHauajsa
ONMpEAEJMM cpenHiolo aHoManuio Jlyuel M,, koropas orHo-
CHTCH K TOJIOXEHHI0 BooGpakaeMoii JlyHml, PaBHOMEpPHO
ABMXYLLEHCA BOKPYr 3eMsin. 3aTem onpemenum NOJITOTY H,
OTHECH €€ K MJIOCKOCTH IKJIHNTHKH, HAHAEM TeOLeHTPHYECKHE
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SKJIHNTHYECKHE KOOpAHHATHI A, M B,. Ilocse storo nepeiinem
K MpSIMOMY BOCXOMAEHHIO H CKJIOHEHHIO, HCNOJb3ys Me-
Ton § 27.

BroBb BriGepem snoxy 0,0 smeaps 1980 B kauecrse
HayaJIbHOH TOYKH oTcyera. Onpesenum uncio cyrok D, mpo-
WEALHX /0 HHTEPECYIOLEr0 HAC MOMEHTA, BhIPaxKasi BpeMs
B [0J5X CYTOK. [lJIfi HEKOTOPOro MOBHILIEHHS TOUHOCTH CJie-
Ayet HCHoJb30BaTh SpeMepuanoe Bpems ET, a He mupoBoe
Bpema UT (§ 16). Ilocse storo naxonum:

a) sKIHNTHYecCKyio nosrory CoaHua Ao H ero CpenHion

aHoManuio My npu mnomoulH Metona § 42;

6) cpennioio nonrory Jlyusl ! no popmyae

1=13,176396 D + 1;
B) cpeaHoio anomanuio Jlyusl M no ¢opmyne
M, =—0,1114041 D—P;
r) cpeauiolo ponrory pocxonsiuero yana N no ¢opmyie
N =N,—0,0529539 D;
3neck Iy, Pg u Ny — cpennne noirorsl B HauyaJIbHy10 3MOXY.

Tenepr Brlucnsiem nonpasku 3a ssekuHw E,, roguunoe
YpaBHeHHe A, H TPeTbio NoONpaBky Aj,:

E,=1,2739 sin (2C—M,)),
A,=0,1858sin M,
A3=0,37 sin M,
rae C=[l—Ae. Ilpu nomoiun stux NONpaBoK HalJeM HCnpas-
JIEHHYIO CPE[IHIOI aHOManHio Jlyusl M7:
M, =M, +E,—A.—A,.
Tlocne storo Haxonum nompaBKy 3a ypaBHeHHe LeEHTpa
E.=6,2886 sin M’,.
Orcona onpeesuM Cleayoulyio Nonpasky:
A,=0,214 sin 2M/,.
Tenepe MOXHO HaHTH BENHUMHY HCTIPABJEHHON JOJIFOTHI
Jlynn I’ no ¢opmyne
U'=I+E,+E—A+A,
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Ilocnennsis nonpaska, poGapisieMasi K Hosirote JIyHbl, —
aTo Bapuauusa V:

V'=0,6583 sin2(’—2,).
TakuM o6pa3oM, WCTHHHAA op6GuTajbHas poarota Jlyww 17
paBHa -

N\\ ”N~+ —\.

[lepexonss or op6uranbhoii AOATOTHL K 3KJHNTHYECKHM
KOOpAMHATaM, BbIYHCISSEM SKJHNTHYECKYW IIHPOTY P, H
BOJTOTY Ap:
sin{(/’” — N')cosi

cos(I” —N') .

A, = arctg + N’,

p.=arcsin [sin (I”—N’) sini],
rne N’ — ucnpaBneHHasi ponrota BOCXOASILUETO Y3Ja,
KoTopas gaercs ¢popMmyJoi

N’ =N-—0,16 sin M.
ATO NeHCTBHTENBHO OUeHb AJHHHBIE BhluKciaeHus! Ilpouaio-
CcTpHpyeM HX Ha NpHMepe: KakKoBO 6blio mojoxeHHe JIyHbl

26 ¢eppansa 1979 r. B 16 4 00 Mmun UT? Beanunnn ly, Py, Ny
H ApyrHe napaMeTphl JiyHHOH OpGHTH mpHBeaeHul B Tabu. 10.

Tabauya 10

Dnemenmbl aAyuuoti opbumvi na snoxy 1980,0

I i
1, = 64,975464°
P, = 349,383063°
N, = 151,950429°

Cpenusas nonrora JIyHEI B 310Xy
Cpennsas NONroTa Nepures B 3MOXY
Cpennss AONTOTa BOCXOLALLErO y3Jia

Haxnonenue nyvto#l op6HTEL i =5,145396°
OKCLEHTpUCHTET NYHHOM OpOHTHI e = 0,054900
Vrnopoit pasmep JIyHH Ha pacCTosHEM @ OT 3eMiH 6=0,5181°
Bonpmas momyock opburel JlyHbt a = 384401 xm
lNapannakc Ha paccTOMHMH @ OT 3eMiM 7 =0,9507°
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UecTpyxums.

Pesynerar

10.
11
12.
13.
14

15.
16.
17.
18

. HaxoauMm uMcsio nHell, npowenumx c

supaps 0,0 ( §3). He 3abyanre Bhipa-
IUTH Yackl, MUHYTEI M CCKyHIEI B JOJIfAX
CYTOK

. JHobasnsem 365 mHeill 3a kaXieid rog

HauyuHas ¢ 1980 nuroc oauH fgeHb 3a
KaXILI¥ BHCOKOCHBIH roa {cM. tabn 2).
O6mee uncno aHe#t paBHo D

. HaxomuMm Ao M M, no meroay §42

. Haxonum [=13,176396D + I,. Ilpn-

BOJHM pe3ynbTarT B HHTepBal oT 0 mo
360°, noGasnas Hnd BelMmrasg 360 HyxX-
HOE YMCJIO pa3

. Haxomum M,,={—0,111404 —P,. Ipn-

BOJMM pe3ynbTaT B MHTepBan or 0 ao
360°

. Haxomum N = N,—0,0529539D u npu-

BOJMM B mHTepBand ot 0 mo 360°

. Buiuncnsem E, =1,2739sin(2C—M,),

roe C=I1—h,

. Haxogum A, =0,1858 sinMgn A, =

=0,37sinM,

. Haxoaum HCripaBJICHHOE 3Ha4Y€HHUE cpen-

Heu avoMamnu M, =M, + E,—A,—A;
Buiuucnsiem E,. = 6,2886sinM;,
Boiuvensem A, =0,214 sin 2M,,
Haxomum I =1+ E, + E,.—A, + A,
Haxopum V = 0,6583 sin2(!' —Xg)
Orcrofla HaX0uMM HCTHHHYIO AOJIFOTY
r=r+Vv

Haxopum N’ = N—0,16sinM,
Haxonum y = sin{{"" —N')cosi .
Haxoaum x =cos{l” —N’)

Beruncnsem arctg(y/x). YcrpaHsem He-
onpenesieHHOCTh ¢ NOMOMIbLIO pHe. 10,
nobapnasa unu ebivmras 180 mnm 360,
yro6bl pe3ysibTar nonajgal B NpaBHIb-

16 4 00 mun UT
=16 v 00 mua 50 ¢
ET (§16)
=16,013889 u
+ 24
=0,667245 cyt
+ 57
d=157,667245 cyr

—365,0

D = —307,332755 cyt
Lo=337448134°
Mo =53,315427¢
1=1335437196°

M,,=20,292231°

N = 168,224897°
E,=—0,524514°

A, =0,149000°
A, =0,296717°
M, = 19,322001°

E, =2,080752°
A, =0,133639°
I' =336,978073"
Y = —0,010801°
I’ =336,967272°

N’ = 168,096587°
y=0,192246
x =—0,981194
arctg(y/x) = —11,085570%
+ 180
= 168,914430"
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HMucTpyxuns

PeaynsTat

MBI KBaJpaHT, €CIH OH He HaXOIHJICH
TaM cpasy

19. Jobapnsem N’ m HaxoguMm Am

20. HaxonuMm Pp,= arcsin[sin(/" — N’ )sini]

21. IlepeoauM B NpPSMOE BOCXOXIEHME M
CKJIOHEHHWE NpPH TOMOLIH METOJIOB, OHH~
caneix B § 27

Am= 337,011006°

Bm= 0,991900°

Om=22 u 33 mus 27 ¢
5m=—8°01'01"

AcTpoHOMHYECKHI1 €XXErOAHHK JaeT cleaylouiHe BHAHMBIE
KoopauHaTe! JIynsl Ha 16 y 00 Muu ET: =22 u 33 mMuH 29 ¢
u d=—8°02"42”. Mbl MOXeM OXHAATh OLIHOKH He GoJEE _\mo
B 3KJIHNTHYECKHX KOOPAHHATAaX, KaK NoKa3aHo Ha puc. 34, rae
pasHocTb A Mexay A,, BLIUHCIEHHOH NpHM moMoOLd Hallero

MeTojla, M TOH, KOTOpasi NpPHBEJEHA B

AcTpoHoMHYECKOM

€XeronHHkKe, MnpeactaBJieHa B G%:ZE:: jpaTtel a8 Hauvaja

1979 r

§ 62. Yacosoe dsuxcenue Jynvt

BriuHc/€HHA, KOTOPble MPHXOAHTCS MPOAENLIBATL AJS ONpe-
JENEHHS NOJNOXeHH: JIyHbl, OUeHb JJIHHHBL H Tpe6GyioT 6ob-
1IOro BHHMaHHA, uyToObl He JonycKaTb oliH6ok. MoxeT OKa-
3aTbCsA, YTO BaM mnorpebyercs 3HaTh nojiokehHe JIyHB B

tl

a1t .

w -- Cymirny ——>
D ° %

nW 0 I 1 L ] (U I (SN ) oL
S 1070 0% 50 6. M.
A.I ® L4 ®
-q1Fe ® . oo
|&NT

Puc. 34. Pasuuua A—j;, (DS) —An(AE) Mexny SKnHNTHYECKHMH KOOPIH-
HaTaMd JlyHbl, BBIYMC/IEHHBIMH HawMM MeTomoM [A, (DS)], m npuBeneH-
HbiMH B AcTponomuueckom emeropHuke [A,(AE)], mis navana 1979r.
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pa3Hble MOMEHTH BPEMEHH B T€YEHHE ONHHX CYTOK, H, BMECTO
TOro 4troObl MOBTOPATb BBIUHCJEHHS MHOTOKPATHO, Jiyulle
NPOBECTH HX OAHH pa3, a 3aTeM 3KCTpanoJHpoBaThb Ha
OCTas1bHbIE MOMEHTBE! BPEMEHH, HCNO/Nb3Ys 3HAUEHHS YACOBBIX
nepeMeieHHi JlyHbl Mo 3KAHMNTHYECKHM KOOpAHHATAM. DTH
nepeMeLLeHHs OMHCHIBAIOTCH GopMyJiaMu:

AB=10,05 cos (I”—N’) rpamyc/uac,
AA=0,55+ 0,06 cos M/, rpanyc/uac,

rae Ap — cMeuieHHe nmo wHpore, a AL — CMeLleHHe MO J0J-
rore. 3Has NOJOXKeHHEe Ag, B, JIyHH B MOMEHT BpeMeHH I,
Jlerko HalTH ToJoXKeHHe uepe3 ¢ u:

B=PBo+ ABI, A=A+ AL

[lpononxkasi npeabinylinii npuMep, HaileM 3KJHOTHYE-
ckHe KoopnuHaTH JIyub B 17 u 00 MuuUT 26 ¢pespans 1979 r,

Ilpumep 62

HHeTpyxuss Pesynprar

1. BuinuchiBaeM Ay, Iy, By, N', My, t, (§ 61) Ao = 337,011006°
I'y =336,967272°
Bo = 0,991990°
N’ =168,096587°
M;, =19,322001°
1, = 16,00 4
2. Buiumciisem AP =0,05 cos (I'y —N’) u AP = —0,049060 rpanyc/aac
AL = 0,55 + 0,06 cos M,, AL = 0,606620 rpanyc/uac
3. HaxonuMm ¢ B Hacax: t = HOBLIH MOMEHT t=17—16
BpeMeHn — 1, He 3a6ynpTe BelpasnTs 062 =l
3Ha4yeHNs B ACCATHHMLIX noJisax 4aca (§ 7)
4. HaxonmuM HOBble KOOPOHHATHI:
B =P, + APt B =0,943°
A=2%, + Akt h = 337,618°

§ 63. Pasvt Jlynst

OrHocHTesnbHoe noJoxenHe CodHua H JIyHsl, HaGJaonaeMoe
c 3eMJsH, B TeueHHe Mecsua uamensercs. ITonymapue JlyHl,
obpauieHHoe K CollHUYy, BCeria sipKo OCBEILEHO, OIHAKO Mbl HA
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2

Lonwuz

o m

5

Puc. 35. ®a3nl JIyusl.

3eMJyie BHAHM TOJBKO TO MoJsiyliapHe, KOTOPoe 0OpauieHo K
HaM. Ecsin TosibKko JIyHa He HaXOAHTCS, KaK BO BPEMS MOJIHO-
JyHHS, B npoTHBocTosiHHH ¢ CosHueM, To noayuiapue, obpa-
Li€HHOE K HaM, OCBELEHO He MOJIHOCTBIO, 4 COAEPXKHT H TEM-
HYIO, H CBETJIYIO YaCTH, MPHYEM Mbl BHIHM TOJIbKO OCBELLEHHbIH
cerMeHT AHcKa. Ilyiomiazb 3TOro cerMeHTa, BbIpaXE€HHas B
JNONAX MJIOILAAH JHCKa, Ha3blBaeTcs ¢pasoil.

HamMeHenns ¢asel ¢ nosoxenneM JIyHol npejcrasieHsl Ha
puc. 35, rie nokasaHa B mJjaHe ee opGHTa BOKpPyr 3eMum.
JlyHa n3ofpaxeHa B NATH MOJIOXKEHHSAX, MPOHYMEPOBAHHBIX
or 1 1o 5. B nonoxennn 1 TeMHas 4yactb obpalieHa K Ham
TakK, 4TO, €cjlH ToJbKO Ha JIyHy He momajier aocTaToO4YHOe
KOJIM4eCTBO OTPa)KeHHOro 3eMJieil cBeTa, OHa BOOGILE HE BHJ-
Ha. 3to HosoayHue. Yepes Henemo JlyHa nocTHraer nojoxe-
HHSl 2, H TOBOPAT, YTO OHA HAXOAHTCA 8 Kaadparype. dto
nepean uereepty. IlosoxeHHe 3 Ha3blBaeTCs NOAHOAYHUEM;
Ha op6HTe 3TO Touka mpoTHBocTosiHHA ¢ ConHuem. B moso-
*KeHHH b JlyHa onsATb HaxoaHTCs B KBajparype. ITo TpeTosn
yergepry. Mexny nosoxenusaMu 3 u 5 JlyHna ocseniena Gonee
ueM Ha MOJOBHHY H roBopsT, yto JlyHa «Ha ywmep6e». Ha
puc. 35 yron D naseiBaercs gospacrom Jlynet, oH H3MEHsETCS
or 0 mo 360° no Mepe Toro, Kak JlyHa coBepuiaer oGopor
no ceoell op6ure. MHorna 3ToT yrosi H3MepsieTcs CyTKamu;
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O/lHH CYTKH COOTBETCTBYIOT npumepho 13° asza F Jaetcst
¢opmMynoii
F=(1—cos D) /2.
Bonewylo uacte Beuucnenuit ans maxoxaenuss D mu yxe
npozenanu B§ 61. BuoBb o6pammasce K puc. 35, 3aMeTHM, 4YTO
D=1"—}y rpanycos.

Ipononxass npumep § 61, wuaiimem ¢aszy Jlyuol Ha
16 4 00 mun UT 26 ¢espans 1979 r.

Ilpumep 63
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Ipumep 64

HHCTPpYKHHSA. Pesynerar

HHcTpyxums Pesynerat

1. HaxomuM 3Hauenus A, v !”', ucnosbays merom § 61 Ao=336,448134°
I =336,967272°
2. Haxomum D =1[" —ho D = —0,480862°
3. Bouiumcnsem F=0,0
F =(1-—cosD)/2

o, =3,677222 4
=55,158333°
Q,,=21,942222 y
=329,133333°
2. BeipaxaeM 8y U 8, B HeCATMMHBIX [0JNSX rpanyca 0o = 19,587778°
§ 21) Om=—10,952222°
HaxommM y = cosd, sin(a, —a,,) y = 0,939863
. Haxopum x = €088y, 5iNdo —$iNS,c0880c0s(te—a,) x =0,341553
5. Haxomumm X' = arctg(y/x). Verpansem HeonpeneneH- X' =170,028516°
HOCTB ¢ noMouibio puc. 10. Ecnu X He Haxomurcs B
HYXHOM KBaJpaHTe€, 100aB/iseM MNM pblupTaem 180
W 360°. B nporHpHOM ciydae X=X’ X =170,03°

1. Ilepeposum 0, ¥ @, cHauala B wachl U HECATHYHLIE
Jomt uaca (§7), a sateM B rpanycs (§ 22)

B ow

Mel BHpHM, uTO da3za 61H3Ka K HOBONYHHIO: 3TO TaKKe
GJIH3KO K MOMEHTY MOJIHOrO COMHEYHOrO 3aTMEHHS, KOTOpoe
Mbl paccyutaem B § 70.

§ 64. Hosuyuonnvii yzon ceernozo rumba Hyrvt

B § 55 Mbl yaHaiH, Kak BIUHC/ISETCS MO3HUHOHH b yron x
/HM6a nnaHeTol. Bennunna y usmepsercs YIJIOM, OTCUHTHI-
BACMBIM OT CEBEPHOH TOUKH JMCKA Ha BOCTOK /10 HAMpPaBJIEHHUST
Ha CPELHIOI TOYKY OCBELLEHHOrO Kpasa (cM. puc. 27). To xe
ONMpENCJICHHE MOXHO BBeCTH M 1Al JIyHbL. Yros j BelUHC/AS-
eTcs no ¢opmyJe

€osd, sin(tto—0,,)

X = arctg _” €058,,5ind,,— 5ind,C0s8,cOS(E o—,,) H_.
rie ae, 8o H a,, §,, — skBaTopHaNbHBIE KoopaHHatel CosiHna
H JlyHbl cooTBeTcTBEHHO.

Paccmorpum npumep: uemy 6bin paBeH MO3HLHOHHBIH yroJ
cBerJioro gumM6ba Jlyuwt 19 mas 1979 r.? Koopaunate Connuya
H JlyHbl Ha 3TOT AeHb: dg =03 4 40 MmuH 38 ¢, 66 =19°35167;
@, =214 56 Mun 32 ¢ u 8,=— 10°57/08”. (Bce 3t BennunHBL

MOTYT  GbiTb  BBLIYHCIEHBl METONAMH, H3JIOMEHHBIMH
B § 42 u 61.)

§ 65. Paccroanue do Jlynsi, ee yznosod pasmep
U 20pu3OHTAAbHBIL napaisaxc

B reuenne onHoro o6opora no opbute JlyHa okasbiBaeTcs Ha
pasyuiHblX paccrosinHax oT 3eman. Touka waubodabiiero
c6uKeHHn (nepureii) ynajena or 3emin NPHOJIH3HTENBHO Ha
356 000 kM, a camas pajekas Touka (anoreil) — Ha
407 000 kM. Paccrosiiie B OCTa/IBHBIX TOUKAX Mbl MOXEM JIer-
Ko paccuyutaTh no caenywoueii ¢popmy.e:

a(l —e?)
g ecos(M;, + E) °

rae M7, — ucnpasiienHas cpenusis aHOMaJIHs, E, — nonpaska

3a ypaBHeHHe LeHTpa (ompesesenHas B § 61), e — skcieH-

TPHCHTET H a — Goabwas nosyock op6uThl JIyHbl. O6bIYHO

Mbl BblpaxkaéM paccrosiHhe B nonsx Gosbwiof MOJyocH a:
’ P 1—¢

by nlia 1 +ecos(M, + E)

EnHHUUBL, B KOTOPBIX H3MEPSIOTCS @ H P, NONKHBL GBITh OflH-
HakoBeIMH. Hanpumep, ecnu a Bripaxeno B KHJIOMETpax, TO H
P JLO1HO GHITb BEIPAXKEHO B KHJIOMETpPax. BuauMbiii yrJ10BOii
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Jerns

Ayt

Puc. 36. [Mapasnakc Jlyusl.

nnavetp JlyHel @ BHpaXiaeTcsi HeNOCPeACTBEHHO uep
BeJIMUMHY p’ N0 dropmyJie

0="0,/p

rie 6, — BHAMMBIA yrJoROH nnaMeTp JIyHE HA pacCTOSIHHM
or 3emsn: 3uavenne O, npueeneno B Taba. 10.
I'opusontanvubiii napannake Jlywbl onpemensiercss Kaw
yrod, non kotopbim ¢ JIynsl Bunen pagnyc 3eman. Ha puc. 36
OH 0603HaYeH CHMBOJIOM ;U (He MyTaiiTe ero ¢ MareMaTHue-
CKOH mnocTtosinHol 3,1415927!). ®opmyna umeer Bun

n=mny/p’,

Tlle 7, FOPM3OHTaJIbHBIA NMapamjake JIyHbl Ha paccTOSIHHH @
or 3eman (cM. Tabna. 10).

Hns npumepa BoluMCAUM 3HaueHus p’, O u 1t 6 CeHTAOpsT
1979 r. B Oy UT.

Ipusep 65

Hrcrpyxuus Pesynerar

L Haxomum M;,, E, npu moMoIM MeTOHOB § 61 M, =—359,735278°

E,=0,029055°

1—e?
2, Boranennm pf =——7F7 1~ =1 =
1+ ccos, + E) (3HaveHUE e p’ =0,945101
npuseaeHo s tabn. 10)

3. Haxonum 6 =6,/p’ 0 =0,548°
=0°32"54"

4. Haxomum nt=nfp’ n = 1,005925°
=1°00"21"
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§ 66. Bocxod u 3axo0d Jynv

B § 32 MBI y3HaH, KaK BBIUMCJIAThL MOMEHTB BOCXOIa U 32XO0-
Ia 3Be3[bl C JAaHHBIMH 3KBaTOPHAJbHBIMH KOOPIHMHATAMH.
ITOT € MEeTOJ MOXHO IPUMEHUTb IS ONpeleJIeHUs] MOMEH-
TOB BOCxona u 3axona JIyHbl, ofHako 3agaua ycIOXHSAETCS
no IByM NpHuuHaM. Bo-nepBeix, JlyHa 6bicTtpo nBHXKeTCst
OTHOCHTEJIbHO 3BE€3[, M, CJIEJOBATEJbHO, €e NPAMOE BOCXOX-
JleHHEe H CKJIOHEHHE HENPEpBIBHO H3MEHsIoTcs. Hanpumep,
uTOGBl BBIYHCJIHTH MOMEHT 3aX0lla, HAM HYXXHBl KOOPAHHATHI
JlyHbl; omHaKo, uTOOBl HAHTH 3TH KOOpAHWHATH, Tpebyercs
3HaTh Bpems 3axona. Kpyr aambikaercs.

OnuH 43 nyTedl NpeofosieHHsI 3TOH TPYIAHOCTH — HAXOXK-
JleHHe KOOpHWHAT JIyHBI B JiBa Pa3jIHUYHLIX MOMEHTa BPEMEHH
IJIA OLHOI'O U TOTO e JHfA, ¢ MOCJAenyIollell HHTePNoJsLHeN
IJISl HAXOXAeHUsI UCKOMOro BpeMesn. I MeHHO 3THM MeTOmOM
Mbl U BOCIHOJb3YEMCS.

Bropas cioXHOCTh, cBA3aHHas ¢ JIyHO#H, cOCTOMT B TOM,
yTO OHa (N0 acTpOHOMHYECKHM Macuitabam, pasymeercs)
pacrosiokeHa oyeHb 6H3Ko K 3emse. [leno B TOM, UTO KOOp-
IMHATHI, KOTOPbl€ Mbl BHIYUCJIAEM, OTHOCATCHA K LEHTPY 3eMJTH.
Onnako npu HaGJIONEHHAX € NOBEPXHOCTH 3€MJIH BHIHMMbIE
KOOPIHHAThl HEMHOrO H3MEHSIOTCH. DTOT 3¢ eKT Ha3bBaeTCH
napaarnraxkcor (cm. § 35). B cayuae Jlyunl Bennunna napas-
Jakca Moxer pocturatek 1°. MoXHO paccynTaTh IONpaBKY
3a 3¢ ekt napasnmakca Nno MeTony, H3joxeHHomy B § 36.
Jlo6apuR K 3TOMYy NoONpaBKH 3a aTMocgepHylo pedpakiinio
H KOHEYHBble pa3Mepbl JYHHOTO AHCKa (NPHBOAHMbIE MOMEHTHI
OTHOCHATCH K BEpPXHEMy Kpalw [IHCKa), Mbl CMOXeM HaHTH
MOMEHTBl BOCXOLA M 3aX0la C TOYHOCTHIO N0 HECKOJbKHX
MHHYT.

Paccuntaem cHauaJsia NpAMOe BOCXOXIEHHE ¢, W CKJOHE-
Hue §; JIyHH B NOJHOYB, NPENIIECTEYIOLLYI0 HHTEPECYILLEMY
Hac IHIO, ¢ momoulblo Metona § 61. 3atem ucnoswiyem 3Ha-
HHE YacoBOTO INepemelleHus JIyHbl NO wIWpOTE W AOJrOTE
(§ 62) nns HaxoxjieHusi a, u 8, — KoopauHat JIyHBl uepes
12 u (B nongeHs HHTEpecymollero Hac aAHA). [Tocae atoro Hyx-
HO B o6e mapbl KOOPAMHAT BHECTH MONPABKY 3a NapaJijiakc
(§ 36). 3HaueHne r moxer GLITH HAHAEHO NPU TIOMOLLH BEJH-
yuHbl p’ (BHYHCTeHHOH B § 65) crenylouiumMm o6pasom:

r=60,286322 p’
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Hcnpaenennrie Ha6oph KoopanHar a, 8, u a,, 8, yxe MoxkuO

HMCIIOJIb30BATL MJI5T HAXOXICHHS! MECTHBIX 3B€3[HbIX BPeMeH

BOCXOLAa M 3aX0[a, BEIBOIUMBIX HA OCHOBE TOUHBIX MOJOXKEHHI

Jlyuel B nonuous (ST1) u B noamess (ST2). 3arem ¢ no-

MOLLBIO HHTEPIOJISALIHOHHOM (POPMYJTHI MOXKHO YIYUIIHTE oInpe-

.Wm.:m::m MOMEHTOR IO 3B€3/lHOMY BPEMEHH 3aX0fla H BOCXOMLA
YHBI:

- 12,03 x ST1
R .

12,03 + ST1—ST2

Haxkoweu, BHecem nonpapky 3a pPedpakuMi0 M KOHeuHble
Pa3MEphbl JIYHHOTO JHCKA TOYHO TaK K€, KaK Mbl LeJalu 5T0
nns ConHua B § 45.

[Mosichnm Bce ckasanHoe Ha npumepe. Uemy papHssnch
MOMEHTBl BOCxona M 3axona Jlyuel 6 centsbps 1979 r. NpH
HaGJIIOJICHUSIX B MeCTe ¢ KOOpAMHaTamiu 0° JOJTOTHl n 52°
CEBEPHOH LIHPOTHI?

qacoB.

IIpumep 66
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HEecTpyxuns

Peaynerar

5. C noMonielo HHTEPNONANMOHHOH Bop-

MyJBI HaxOnuM Hauilyymee npubiiu-
Kenue s ST, u ST,

12,03 x ST1

=
12,03 + ST1—ST2

. BeluncsiseM nonpasky Af, yuntbias

pedpakLUuIO U KOHeYHbIE pa3Mephbl JyH-
Horo aucka (§ 32). R =34' ua ropu-
soute (§ 34); 6 MOXHO Haiitu u3 § 65.
Cresyer UCTION®30BaTE CpelHEE 3Ha-
4YeHUE CKJIOHeHus [8” = (8] + 83)/2]

. Bolpaxaem At B HONsX yaca, Jciis Ha

3600, pesynerat mobaensemM I u
BblYMTaeM u3 7,

. Haxonen, nepexoguv x GMT (§ 13).

WNZ—QHF.—.Q. 4YTO B HallleM cJlyyae JoJ-

T, =17,752242 4
T, =3,850375 4

8" = —8,735528°
y = 37,130849°
6 = 0,548°
R=34'=0,567°
x= R+ (6/2) =0,841°
¥y = 1,393308°
At=3383 ¢
At =0,094 u
T, =17,658265 u
T, =3,944352 4
GMT, =18 4 38 mun
GMT; =04 u 58 mun

HWEcTpyxums

Pesynstar

1. BbruucnsieM NpsMoe BOCXOXKZAEHHE H
ckJioHeHue JIyHsl B moymoun (§ 61)

2. HaxomuM koopmuHathl JlyHpl yepes
12 4 (§ 62)

3. Brocum nompaexy 3a napajiake. Hc-
noJyib3ys § 35, HaxomUM pcosd’' u
psing’. 3arem, Kak ykasaHo B § 65,
HaxomuMm p’ M r=60,268322p’. Bul-
qHciisieM NpUONHXEHHOe 3HadeHue Ya-
COBOTO yIJla BOCXOZa HJIM 3aX0Aa IO

tdopmyne H = arccos(—tgdtgs’) (5" —

cpemHee apupMeTHYECKOE M3 8, M §,)
H BBOAMM MONPaBKy 3a Napaifiakc
{cm. § 36)

4. C momowmo MeroAa § 32 HaxoAuM
MeECTHbIC 3Be3[HBIC BPEMeEHa BOCXOMa
4 3aX0/a, OmpeAeisieMblc AByMS Ha-
Oopamu ucIpaBieHHBIX KOO pauHaT

A, =336,292039°
B, =0,174853°
a, =22,532709 u
8, =—9,041689°
A, =343,612031°
B, = —0,424799°
a, =23,004309 y
8, = —0,836710°
pcosg’ =0,616945
psing’ =0,784367
r=56,959651 pamuyca
3emun
6" =(8, +93,)/2=—7,939°
H =179718°
A =0,617711°
A =0,041181 u
a; =22,491528 4
a), =22,963128 4
8] =—9,839231°
8, =—7,631825°
ST1,=17,346579 4
ST2,=17,621481 4
ST1, =3,636477 u
ST2: =4,304775 u

roTa paBHa HYJIO M, CJICHAOBATENBHO, IE-
pexon ot LST x GST He tpebyercs
§ 15)

AcTpoHOMuUYECKMil eXXerofiHUK faeT 18 y 46 Mun ans Bpe-
meHn Bocxonia Jlynbl m 05 u 02 Mmud ns BpemeHH 3axopa.
MBI MOXEM yyulIHTh HALI PE3yJILTAT, BHIUHCJIHR GOJee TOUHO
NIONPABKY 3a NapaJijiake ¢ NOMOLLBI TOUHBIX 3HaueHuH H n §
BMeCTO NMPHOJIHKEHHN, UCTIONB3OBAHHEIX B NPHMEPE, W NOJY-
UHB C NOMOLLBK MTEPaLHMH HAa OCHOBE HOBLIX KOOPIAHHAT
6onee Tounble 3HaueHusi ST, u ST,. He 3a6ruiBaiite kaxani
pas TOYHO YUHTHIBATH NOMPABKH 32 Napajjakc, ped)pakLHIO
M KOHEYHble pasMephbl Aucka JIyHbI.

§ 67. 3armenusn

M 3emas, u Jlyna or6pacpiBaioT B NPOCTPAHCTBE MJIHHHBIE
TeHH. TeHb OT 3eMJIH JIeXKUT TOUHO B ILTOCKOCTH SKJWNTHKH
n HanpagneHa ot CosHua. JlyHHasi TeHb B 3aBHCHMOCTH OT
nonoxeHusi JIyHel MOXeT JiexaTb KaK BbILIEe, TAK H HHXKE
SKJIUNTHKH (puc. 37). TeHu cyllecTBYIOT BCerja, OfHAKO Mbl
OOLIYHO HE OCO3HAEM HX NPHUCYTCTBHS, IOCKOJBKY € 3eMJH
OHH, KaK NPaBUJIO, He BUAHBL. M3penka ollHO M3 3THX Ten mpo-
XOLUT Y€PE3 TE€Hb PYTOro, U TOrAA Mbl HAGM0OL A€M 3aTMEHHA.
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Pxc. 37. Tenn, or6paceiBaembie Jlynoit n 3emuneir.

Ecau Jlyna npoxomut Hepes TeHb 3eMJiH, TO 3aTMEHUE Ha3bl-
BA€TCA AynHbiM, a ecin Tedb JIyHbl 3ameBaer 3emumo, TO
corrnednvin, noromy uro Conriie HabMONAETCH KAK YaCTHYHO
WJIH LEJIHKOM 3aKPhITOe.

3aTtmenne JIyHbl MOXKET NPOM3OHTH TONBLKO B TIOJIHOJTY HHE,
a 3armenne Coanua — B HoBoNyHMe. ONHAKO 3aTMEHMHs
IPOMCXOAAT HE B Kax/o0e HOBOJNYHHE WJIM TIOJHOJMYHHE, TO-
CKOJIbKY Op6HTa JIyHBl He JEXHMT B IIOCKOCTH SKJIHIITUKH.
3aTMeHHe BO3MOXHO JIHIIb TOTAA, KOrna Jlyna uaxonurtcs
BOJIH3H OJIHOTO M3 Y3JIOB CBOEli Op6HuTHL.

JlyHHoe 3aTMenue Haummaercs c noryrenesoili ¢hasel,
KoTopasi HacTynaetr npu BerymieHun Jlynsl B NOJIyTEHB
3eman. [luek Jlyubl craHOBHTCS IPH 3TOM 6osiee TyCKJBIM.
Bul moxere paxe me 06paTHTL BHHMaHHE Ha 3TO, ecJu
TOIbKO He HabJionaere cneunanbHo. Korga JlyHa Bxomur B
TeHb, CHauana HacTymaeT ¢pasa uacTHo20 3armenus, a satem
H NOAHAA (pasa, KaK TOJBKO Bech JIyHHBIH JHCK OKAMeTcs
B TEHH M COJIHEYHBI CBET NMepecTaHeT oCBel(aTh ero. B sTor
MomeHT JIyHa ocsemaetcs ToabKo cBeToM, HOPEJIOMJIEHHBIM B
atmocdepe 3eman. ITo npupaer JlyHe MenHbili OTTeHOK.
3eMHast TeHb NPOCTHpAETCH NANEKO 3a opbury JlyHbl, mnos-
TOMY, NIPH NPOYHX GIArONPHATHBIX yCAOBHSIX, BCEra cyliecTt-
BYET BOSMOXHOCTE HaGJI0AAaThb INOJHOE JYHHOE 3aTMEeHHe
(puc. 38, a).

Conneunoe 3aTmenmwe waummaercs c 4acTHOU ¢hasel B
TOT MOMEHT, KOTAa 3eMJisi BXOAMT B TOJYTeHb Jlynbl. Mgl
BHIIHM, KaK Ha COJIHEUHOM [HCKe TOSIBJSeTCH MOJYKDPYTJILIH
HedheKT, HaTlOMUHAIOLLKIl CJen OT YKyca. ITOT nedeKT yRes-
UHBaeTCs ¢ TeueHneM BpemeHd. Ecau Bbl HaxomuTech B yaau-
HO BBIGDAHHOM MecTe, TO, BO3MOXHO, BHI YBHAMTE, KaK Ha
KopoTtkoe Bpemsi Jlyna 3akpoer Connue uemmkom. B sror
MOMEHT 3aTME€HHE CTAHOBHTCH HOAHbIAM.
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ty Lomuy

Syna
Temns ~ ‘ ﬁ

<X X)) CAOXD,

Y M i |

a) 6) 4)

Puc. 38. 2 synnoe 3aTMenne; 6 — noNHOR COMHEUHOE 3aTMEHHE, 8 —
KOJIbLIEBOE COJIHCUHOE 3aTMEHHe.

Tak kak Jlyna HamHOro MeHbme 3emJn, TO W €€ TeHb
HaMHOI'O KOpOY€ M JIHIIb NPH GIaronpUsiTHHIX YCJIOBHAX [10-
cruraet 3eman (puc. 38, 6). KoHel TeHu NOKPHIBAEeT JINIh
He6OJIbIIYI0O 06/acTh HA NOBEPXHOCTH 3€MJH, H 3TO NATHO
NEepeMEILAeTCs IO MEepe TOro, KaKk M3MEHSETCSI OTHOCHTEJb-
Hoe mosnoxeHHe 3eman u Jlynel. Hu npu Kakux o6erosiTesnn-
CTBaxX JIyHHafd TeHb He NOKphiBaeT 3emyio ueankom. Creno-
BaTeJIbHO, MOJIHOE 3aTMEHHe MOXKHO HAGMIOAATh JIULIb B Y3KOH
N10JIOCE 3EMHOH MOBEPXHOCTH.

Ho wuHorna Temn ROOGwie He pmocTHraer 3emuin (cm.
puc. 38, 6).B srom ciyuae MoxeT npousoiTh Koabyesoe 3ar-
MéHue, TIDH KOTOPOM B MaKCHMaJbHOH ¢ase JIyHa 3aTmeBaer
He Becb AnCK CosHNA, a OCTaBASieT BUAMMBIM KOJBLO IO
Kpalo IHCKa.

6—~1045
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§ 68. «Ilpasura» 3armenuii

3necs Mbl NPHBOAHM HanbGosee BaXKHble «IpaBHJa», KOTO-
pHIM TOAYHHSIOTCH MOMEHTH TOSABJEHHA 3aTMEHHH.

a) JlyHHOe 3aTMEHHEe MOXKeT NPOH3OHTH TONLKO B IIOJIHO-
JYHHE, @ COJIHEYHOe — B HOBOJYHHE. 3aTMeHHsi He [OBTO-
PSIOTCS €XeMecsuHO.

6) Kaxnbiil TOx NMPOHCXOAMT He MeHee JIBYX H He Gouee
NATH COJIHEUHBIX 3aTMeHWH. MaKcHMallbHoe HHMCJIO JYHHBIX
sarmeHuii — Tpu. [losHOe 4YHMCJIO M JYHHHIX, H CO/JIHEUHBbIX
3aTMeHUH 3a OfHH TOJ HEe MOXET MPEeRbIAaTh CEMb.

B) 3aTMeHHsi, KaK NPaBHJO, NMPOHCXOAAT NapamMu HJIH
TPOHKAMH: COJIHEYHOe—JIyHHOe—cOJiHeuHoe. JIyHHOe 3aTme-
HHE BCerja MpelLiecTBYyeT COJHEYHOMY HJIH CJIENYET 3a HUM.

r) Pacnpenesenne 3aTMeHWit BO BpEMEHH IIOBTOPHAETCSE
uepes 18 set 11 nHefi u 8 yacoB. ITo TaK HasblBaeMblil capoc.
OnHako TOBTOPEHHE HE SIBJISETCHA TOYHBIM.

1) MoOMeHT NOo/IHOTO 3aTMEHHSE COBNAAAET HJIH C IIPOTHBO-
CTOSIHMEM, HAN C coenuHeHneM. Ecian yronm Mexny JHHHEH
yasios W HanpasieHuem Ha Counnie nwin JIyny 6onbue 12°15,
TO NOJIHOE JIYHHOE 3aTMEHHE HEBO3MOXKHO, €CJH Ke OH
MeHbuie 9°30°, NyHHOe 3aTMeHHE NpPOH3OHIEeT 06s3aTesbLHO.
CoJIHEYHOTO 3aTMeHHWsl 3aBelOMO He 6yjeT, ecJu BeJHYHHA
cooTBeTcTBYIOllero yraia Gosbwe 18°31°. Ecau ona menbuie
15°31’, 3aTMeHHe npou3oHaeT O6si3aTesbHO.

e) B nyHHoM 3aTMeHun noanas asa mautcsi He Gosee
1 u 40 muH, a TeHeBas ¢asza (T. €. YaCTHOE—IIOJHOE—YacT-
Hoe) He Gosee 3 u 40 muH. MakcumanibHas AJHTENBHOCTb
NOJIHOT'O COJIHEeYHOro 3aTmeHusi (Ha akBatope) — 7 muH 40 ¢,
a /s KOIBLIEBOTO 3aTMEHHS 3Ta BeJIHUHHA papHa 12 mun 24 c.

§ 69. Hpedsviuucaenue Aynnozo 3aTMenUR

INepen TeM Kak NPHUCTYIHTh K PacueTaM, OCTAHOBHMCSl Ha JABYX
Bonpocax. Bo-nepBrIX, NeHCTBHTENLHO JIM 3aTMEHHUE MOXKET
npon3oiTn? Ecnn oTBer nosoXunTeseH, TO BCTaeT BOMPOC:
CMOXKEeM JIM Mbl YBHIETh ero? MBI MOXeM paccuuTarbh BpeMs
3aTMeHHs, HO, ecyd JlyHa eile He B3OlLIa HJIM YXe CeJna,
Ha6I0aTk 3aTMeHHe HaM He yJHacTCH.

HOns Hauana BHOEJIMM BpeMs, B KOTOpPO€ BO3MOXHO
NosiBlieHne JyHHoro satMmenus. Mia npapusa (a) mbl 3Haewm,
yto JlyHa posxkHa ObITh NOMHOH, T.e. A,—Ap=180°. H3
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npasusa (I) TmoJyyaem, YTO yroJ MeXIy HanpaBJeHHEM Ha
JlyHy u ninHunedl yanoB nomxed ornudatbhes ot 0 wan 180° He
G6onee uem Ha 12°15’ B MOMEHT BO3MOXXHOTO 3aTMEHHA. TOT
yron (ucnonwbays o6osnauenusi § 61) papen I”— N’.

Hamnpumep, pesysnrathl BhuHCneHuit mis JIyHbl Ha 10 u
41 muH 6 ceHtsibps 1970 r. naiot

Ao = 163,24° Apy— A= 179.84°
A, —34308° . 1
/7 —343.10° I"— N’ —184,89°.
N' —158.21°

Mpbl BHIHM, YTO Pa3sHOCTh A,,— Ay OueHb GaH3ka K 180°, 1. e.
ITOT MOMEHT OJH30K K NojHONyHW. Jlpyras BesnuuHa,
I”—N’—180=4,89, oueBHaHO, monagaer B rpanuuy 12°15’.
B camom gese, B 3TOT AeHp HAGJIONANOCH MOJHOE JYHHOE
3aTMeHHe.

¥euaum nn Mbl 3atMeHne? OTBeT, OYEBMIHO, 3aBUCHT OT
Halllero MecTonoyioXXeHnss Ha 3emJie. B § 66 Mbl Beluncauin
MOMEHTbl BOCXOa MW 3axoga JIyHol B L[eHb 3aTMeHHS s
HabJilofaTelIsl, PACTIONOXKEHHOro Ha 'PUHBHUCKOM MepuanaHe
n 52° c.w. Mbl noayunsm, 4ro Bocxon JIyHH MPOM3OHLET
paupwe 18u 38 mur UT, B To BpeMs Kak 3aTMeHHe B
10 u 41 mun UT yxe B pasrape. CienoBaTelbHO, Hall
Habmonatesb He yBUAMT ero. lasi Toro utobhl paccuHTaTh
OOCTOATENbCTRA 3aTMEHHS, HAM HYXXHO 3HAaTh MOJOXEeHHe
JIyHbl B OMnpeneseHHbI MOMEHT BpeMeHH (GJH3KMII K MOJHO-
JIYHHIO), €€ 4acoBoe NBHXKEHHE [0 AOJATOTE H IIMPOTE, ee
yrnosoe paccrosinne or Connua (yroa A,—Ag), ee yraoBoi
IMaMeTp M YIJOBOHW pajHyc 3eMHOH TEHM HA pPaCCTOSHHH
op6utel JIyHbl. DTa nocaenHss BeMYHHA BHIBOLUTCS C LOCTa-
TOYHOH TOYHOCTBIO M3 CNENYIOLIHX NPOCTHIX (OPMY.JI:

S, =panuyc nosyrenu =g+ 0,27°,

S. =pannyc Tenn =n—0,27°,
Tle U — rOpH3OHTaJbHBIH napasjakc Jlyuwn (§ 65).

B kauecTBe npumepa BBIUHC/HM OGCTOSITENLCTRA JIYHHOTO
satmeHusi 6 centabps 1979 r.

CHauana BCIIOMHHM BCe Be/IMUHHBI, KOTOpble HaM yxe
u3pecTHbl Ha 10 vac 00 mun ET 6 cenrsibps 1979 r.-

6*
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A = 342,643°,
B =—0,3985
Ao=163,213°,

AL=0,610 rpanyc/uac,
Ap=—0,050 rpanyc/uac,
. =1,006°,

S, =n+0,27=1,276°,

S, =n—0,27=0,736°,
0.,=0,548"°

Ho6asum K 3ToMy, uTo COJHLE TaKKe CMELLaeTCs MO [0JroTe
co ckopocThio 360/(365,2422x24) rpanyc/uac=
=0,041 rpanyc/uac.

Paccuntaem Tenepk TOUky npotuBoctosHusi. OHa cOOTBET-
CTBYeT MOMEHTy, Koria A,—Ap=180°. B 10 u 00 wmun
ET stot yroa 6bln paped 342,643—163,213=179,430 , 1. e.
Ha 0,57° menbme 180°. JlyHa nBuXkeTcsi CO CKOPOCThIO
0,610 rpanyc/uac, a Connie — 0,041 rpanyc/uac. Cnenosa-
tesqbHO, JIlyHa gporonsier CosnHue co ckopocteio 0,610—
0,041 =0,569 rpanyc/uac, Tak uto aro saimer 0,57/0,569 u,
T.e. noytn onuH yac. llporuBocrosiHHe (B 3SKJIUNTHYECKHX
koopnuHatax) umesno Mecto B 11 u 00 mun ET.

Tenepb MOXXHO NOCTPOUTh AMArpaMMy 3aTMeHusi (pHc. 39).
IpoBenemM roOpH3OHTAJBHYIO NPAMYIO, H306paXKawlLyo MJIo-
CKOCTb 3KJIMNTHKH. HeMHOro HHXKe npoBeneM MNapaJijiesbHYIO
NpsAMy10 H, BhI6paB noaxoasiwui Mmacwtab (ckaxewm, 1 yac=
=2 cM), pasmeTum ee B yacax. HaxonuM Ha wIKaJje TOUKY,
COOTBETCTBYIOLLYI0O MOMEHTY IPOTHBOCTOSIHUSI, H OTMETHUM ee
Ha NpsAMOH, H3o6parkaloulell sKJUNTHKY (Touka P). 3aTtem Ha-
YepTHM OKPYXKHOCTH C LIEHTPaMH B Touke P, naobpazkaioiiue
TeHh M MNoJyTeHb. MX paaHychl HO/KHBE COOTBETCTBOBATh
YyIJIOBHIM pasmepaM 3Tux TeHe#. Hanpumep, Mbl yxxe Hauiy,
uro S,=1,276°. Pasnnua Mexay 4acoBbIM JBHXEHHEM IO
nonrore Conuua u Jlyno paeuserca 0,669 rpanyc/u.
B namem macuitabe (1 u=2 cm) 0,569° coorBeTcTBYET 2 CM.
CurenoratesbHO, MacuiTabHbINA KO3 PHLIHEHT MeXX Ay rpanyca-
MH M caHTHMeTpaMu paseH 3,515 (1 rpanyc=3,515 cm), H Mbl
JOJKHBl HapUCOBaThb [Jisi TNOJYTEHH KpYyr ¢ paiuycoM
1,276 % 3,515=4,485 cm.

Tenepb Mbl NIPUTOTOBHJIN BCE NJIS TIOCTPOEHHUSI NyTH JIyHbI
uepes TeHb 3emyH. CHauasna HaHeceM noJsoxkeHne Q JlyHbl
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B 10 4 00 mun ET, nJisi KOTOPOTrO MBI YK€ BHIUNCJHJH SKJINI-
THYeCKHEe KOOpAHHATH. IJTa Touka Jexut Ha 0,398° Huxke
SKJHINTHKH, uTO cooTBeTcTByeT 0,398 X3,515=1,40 cm B mac-
wrabe HameHd AWarpaMmbl. 3aTeM BBIUHCJIHM KOOPAMHATHI
JlyHnl B Kako#-HH6GyIb APYTOii MOMEHT, HANPUMEP Yepe3 NBa
uaca, B 12y 00 mun ET. OGosnaunm a1y Touky R. lllupora
JlyHbl uepes npa yaca Gyner paBHa

B=PBo+ABt=—0,398+ (—0,050X2) = —0,498°.

I10 coorgerctryer 1,75 cM B mMacwtabe Hauell AMarpamMsl.
CoennHuM TOukH Q u R npsMOH M NOJNyYHM TPAEKTOPHIO
ABHXEHHS JIyHBL
Tenepb MOCTATOYHO HAYEPTHTh OKPYXKHOCTh C LEHTPOM B
IIpOH3ROJILHON Touke oTpeska QR, urobwl u3o6paszute JlyHy
B NpomexyTouHol Ttouke. Pagmyc storo kpyra nosxes
COOTBETCTBOBATh BBIUHCJEHHOMY YIJIOBOMY pajauycy JIyHbl
0/2. B nannom caydae 6/2=0,274°, niu 0,96 cm B MmacuiTabe
nuarpamMmmbl. OTMETHM HYeTHIPe NPOMEKYTOUHBIX MOJIOKEHHS:
M, — Touka, riae JlyHa HaunHaeT BXONHTh B TeHb; M, — Ha-
yajo noiHod ¢asn JlyHel; M; — ee kKoHew n M, — Touka,
rie Jlyna Boixonut K3 TeHH. COOTBeTCTBYWOLLME BpeMeHa
MOXHO HaHTHW no wKane BHH3Y. B peaynbrarte mnosyuyaem:
Briunciienuns AcTtponomunueckuii
€XKEerofHHK
M, 09 4 21 muH 09 4 19 Muu
M, 10 4 44 muH 10 u 32 muwn
M; 11 4 03 Mmuu 11 u 18 mun
M, 12 4 31 Muu 12 y 31 muu

BunHo, uro, HecMOTPsi Ha MPOCTOTY METONA, Mbl BLIUHCJHJIH
MOMEHTHl Hauaja W KOHLa TeHeBOH ¢a3bl C TOYHOCTBIO IO
AByX MHHYT. Omnbkn aast M, 1 M; MoryT GuiTh 06yCJ/IOBJIEHBI
TOJILIMHOH JIMHUH, IPOBOAWMBIX HA [HATrPpaMMe, NOCKOJbKY B
3THX CJy4asiX HHXKHHH KpaH JYHHOTO IHCKA KacaeTcsi HUXKHEr o
Kpasi TEHH.

§ 70. Ilpedsmuucaenue corneunozo 3armenus

[IpenBbIUHCIEHHE COJIHEUHOT'O 3aTMEHMSI TOPasio CJOXKHEE,
yem JyHHoro. Ecin Bbl NOCMOTpHTE OMMCaHHE COJHEUHOrO
3aTMeHHsI B ACTPDOHOMHUECKOM €XKETOIHHKE, TO YBHMIHTE
KapTy MHpa, NOKas3bBaloOULlyl0 NyThb JYHHOH TEHHW H MpPOLOJ-
JXKUTeJBbHOCTh 3aTMEHHs B KaxXAOH Touke. Mbl He Gynem cra-
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paThcsi JOCTHUbL TaKOi JKe cTeNleHM AeTaabHOCTH. Hamu
YNpPOLLEHHbIE BBIUNCIEHNHS GYnyT NpPOBeNeHbl TOJIbKO IS Off-
HOH TOUYKH, W OHHM NpEJCKAXYT HaM, 4TO CJAELYET OMHAATD.

BHOBb HaM noTpebyercsi OTBETHTL Ha BOIPOC, BO3MOXKHO
an 3atmenHe? Ilparusno (a) us § 68 rmacut, uto Aas sroro
HYXHO HOBOJIYHHE, T.€. BBINIOJHEHHE YCJNOBHS A,—Ag=0°
(nnu 360°). TlpaBuio (n) ykaseiBaeT, 4To B 3TO BpeMsi yros
MEXJy JINHHeH Y3708 1 HanpasieHneM Ha ConHue win JIyny
MoxeT oTindatbess ot 0 Hau 180° He Gosee uem Ha 18°317
(yron Ag—N’, niu [”—N’).

26 despans 1979 r. HaGmoORaNOCh CONHEUHOE 3aTMEHHMe.
Mpbl mpounmocTpUpyeM Hawl METON, PACCYHTAB OGCTOATENb-
CTBa 3aTMCHHSl JJisi TOYKH HAGIIONEHHS C KOOPAMHATaMH
100° 3. n., 50° c. m.

Bo-nepBbiX, Ham cieayeT NMOBTOPHTHL pacueTl H3 § 61,
62, 65. st 16 u 00 mun 50 ¢ ET 26 ¢erpann 1979 r. mul
TIOJTIYYHM:

ho=337,448°
An—heo =—0,437°
A,=337,011°

u‘:l" Owwmch

AL =0,607 rpanyc/uac
AB=—0,049 rpanyc/uac
6 =0,546°

pr=0,949

1" =336,967°

I”— N’=168,87°

N’ =168,097°

yacopoe Apuxkenune Connuna=0,041 rpaayc/uac

Teneps Heo6XoauMO yyecTh reoLeHTPHUECKHI NapaIaKe.
BoiuncrieHsbie KOOpAUHATH A, H B,, TOUHB M1 HAGMIOLATENSE

Tpumep 70
HEcTpyRuES Peaynbtat
L. Ilepeitnem ot A,, u B, ¥ 3KBATOpUATEHBIM KOO pAu- ap,=22557500 u
HataM (§ 27) &m = —8,016944°
2. HaxouM BHIHMOE IPSMOE BOCXOXAGHHE U CKIIOHe- a,,=22,587070°
HHE, Y4MTbIpasi BIHsHHE Mapalliakca (§ 36) ‘m=—8,844591°

3. Ilepexomu™m or a,, 8, K A,, By, HcnoNE3ys MeTon § 28 Am=337,113312°
B, = 0,060038°
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B ueHTpe 3eMyiu. Mbl HabyonaeM C MOBEPXHOCTH M3 TOUKH
¢ koopanHaTamu 100° 3. 1. u 52° c. 11.; TpeGyemble SKJIUNTH-
YyeCKHE KOOPIHHAThl, HECKOJBKO OTJHYalllHeca OT Tabanu-
HbIX, MOXXHO BBIYHCJIHTBL CJAEAYIOLUIHM 06pa3om:

ITocJsie 3TOro Mbl paccinTaeM MOMEHT COeIUHEHHA B IKJIUII-
THYECKHX KOOPAHHATAX; NPH 3TOM Hal»@ﬂo. Ctporo rosops,
MBbl JOJKHBI 6bLIH OBl HCNIPABHThL 32 Napajijiake H KOOpAHUHATHI
CoJiHLIa, OHAKO 3/lech 3TOH NONPAaBKOH MOXKHO IpeHeGpeub
BBHIY €€ MaJlOCTH.

B 16 u 00 mun 50 ¢ ET 1), —Ag = —0,335°, 1. e. JlyHe
ocTanoch NP OHTH ellle HeGOMbINOE PACCTOSHHE, YTOOH 3aKPHIThH
nuck Comnua. Ckopocte JIyHEI o HoJrore cocragJisier
AL =0,607 rpanyc/uac, tak uro Jlyna goroussia ConHie co
ckopocteio 0,607 —0,041 =0,566 rpanyc/uac. Paccrosinne
0,335° 6buio npoiineno 3a 0,335/0,666 u=0,627 4u=38 MuH.
CienorartenbHO, coenuHeHHe npousowio B 16 u 39 mun ET.
Honrora CosiHLa B 3TOT MOMEHT cocTaBasia 337,448+
+ (0,627 <0,041) = 337,474°. 3uaunt, BemnunHa rg— N'—
—180°=-—10,623°, uTo c 3anacoM COOTBETCTBOBAJIO NP ABHIY
(n). MoxHO 3aKk/0OYHTh, YTO 3aTMEHHE NOJIKHO IPOU3ONTH
(MBI 3HaeM, yTO OHO HAGJIOAAIOCh HA CAMOM fefe).

Tenepb MOXHO NOCTPONTBL AHArpaMmy 3aTmenusi (puc. 40).
Haunem ¢ Toro e, 4To u AJisi JIYyHHOTO 3aTMEHHSi: TIPOBOLHUM
ABE TOPH3OHTaJIbHble TpPAMble — ONHY [Jisi OGO3HAUEHHS K-
JHUITHKH, JIPYTylo, HHXKe, AJISl HAHECEHWS LIKaJbl BPEMEHH.
Bui6pagr macimitab (ckaxem, 2 cM=1 uy), pa3aMeTHM HUXKHIOK
NPSIMYI0O B 4Hacax TakK, uTo6bl MOMEHT COEIMHEHMS Tomnaj
NPUGIN3NTENLHO HA CepelHHy nuarpamMmbl. Temepb Hainem
TOuky P Ha 3KJIHNTHKe, COOTBETCTBYKOILYID COELHHEHHIO,
W NPORENEM OKPYXKHOCTh € LeHTpoM B P, naobpaxamliywo
CosHue. B Hamux BEIYHCIEHHSAX IPHMEM, UTO YIJIOBOMH panuyc
Cousnua parnsiercst 0,27°. CkopocTek OBHXKe€HHsi JIYHBEI OTHO-
cureabHo ConHua cocrapasier 0,566 rpanyc/u. Caenoga-
TeJNIbHO, 2 ¢cM B HaueM MacumiTtabe — 310 u 1 u,u 0,566°, unu
1°=3,543 cm. Pagnyc ConHia, BblpaXKeHHbIl B CAHTUMETpax
B Macwirtabe nuarpammsl, paBeH 0,27 X%3,534=0,954 cwm.

Tenepr HaneceM BbIUHCIEHHOE paHee mosoXeHue JIyHHI,
HCMOJNb3Ys HCOpaBJIEHHOe 3HaueHue P, [las storo Haiigem
TOuKy, cootreTcTByomyw 16 u 00 mun 50 ¢ ET u B,=0,060°
(=0,212 cm); o6o3naunm ee OykBoil Q. 3atem HyXHO
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Puc. 40. Kaprtuna conneunoro satmenns 26 deBpans 1979 r. ans wabmiona-
Tenst ¢ koopaunaramu 100° 3. 1. u 50° ¢, .

HauTH rnoNoxeHue JIyHbl, Hanpumep, uepes 2 4. DTo serko
CAEJIATb, HCNONB3YS YaCOBOE NBHMKEHHE TO IMpPOTe:

Brn=0,060— (0,049%2) = —0,038° = —0,13 cm.

OGosnaunm 31y Touky 6ykBsoii R. Coennune Q u R npsimoi,
NOJYYMM TPAEKTOPHIO ABUXeHHsT JIyHbl oTHOCHTENbHO COJlK-
ua. Ham ocranoch Tosmko HAYCPTHTh OKPYXKHOCTH C LEE€HTpa-
MH, JeXamumMH Ha QR, H NPaBUILHBIME 3HAYEHHSIMH panny-
cos (6 /2), maobpaxawouiue JlyHy, 4To6bl BHISICHWTB, Kak
BRILISIZEN0 3aTMEHHEe B J0GOH NPOMEXYTOYHBI MOMEHT
BpemeHH. Ha puc. 40 Mbl oTmeTHiH TPH noJsioxkeHnsi Jlyun
M1, M2 uw M3, COOTBETCTBYIOLIME Hayaly, CepeflHe KOHLLY
3aTMeHHs. Papnycel Kkpyros pasum (0,546/2) % 3,543 =
=0,97 cm. Huxe npusenennl pe3ysibTaThl pacyeToR:
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Briuncienus ActpoHoMuuecknii
€XeTOfHUK
M1 15 y 39 mMuu 15 yu 37 mun
M2 16 u 39 mMuu 16 u 50 muu
M3 17 4y 35 mun 17 u 52 muH

W3 puc. 40 BunHo, uTO 3aTMeHHe GO nosHbiM. CpapHe-
HHE BLIUMCJEHHBIX BPeMeH ¢ JaHHBIMU U3 ACTPOHOMHUECKOrO
€XerofHUKa TOKa3blRaeT, YTO TOUHOCThH HAlIWX PACUYETOR
cocraBisieT Npuban3nTenbHo '/, uaca. [laxe Ham cpapHH-
TENILHO TIPOCTONW METON IIO3BOJIWJ CHENATh BEeChMa TOUHBIE
NPENCKA3aHUA OTHOCHTEJBHO BBI3LIBAIOIIEr0 HaHGOJbIlee
GiaroroBeHne N3 HeGeCHBIX siBJIEHHUI.

§ 71. Acrponomuueckuii xarendapo

Iasi MHOrMX uesieli TNOJIE3HO HMETh AMArpammy, KoTopas
nomorana Obl GLICTPO Y3HABATH OTHOCHTEJBLHOE MOJOXKEHHE
Connua, JlyHel u niaHer, a TakXe MOMEHTbI BepOSITHOrO
HACTYNJIEHAS] 3aTMeHNH. ACTPOHOMHuYeCKMH KasjeHAapb H
IpencTaBisieT cO60H HMEHHO TaKyl AHWarpammy, B KOTOPOH
yKasaHbl 3HAUEHHUS MPAMbBIX BOCXOXKIEHHH [JA KaXKJOro
HEOECHOrO Tejla Ha KaXnwlfi AeHb rona. J[lumarpamma Ha
1980 r. nso6paxeHa Ha puc. 41.

YnobHee (XOTs v He 06SI3aTesIbHO) CTPOUThL IHATPAMMY Ha
MHJUINMETPOBOH Gymare. BepTuranbHasi ock pasmeuaercs B
ausx (or 1 no 365 wim 366) B macwrtaGe, yno6Hom nJisi
nanbHefiLero ncnonb3opanns. I'opusoHTaNbHas ockh pasMeya-
ercs B uacax (or 0 mo 24), mpuuem BpeMsi pacteT clpaBa
HaneBo. IJTO CorjalieHHe OOGLIYHO TPHHHMAETCH ACTPOHO-
MaMH JUIg TOro, uto0bl HOMOTpaMMma Jiyuule mnepepapaJia
OTHOCHTEJIbHOE PAacnoNoXKeHHe HEGECHbIX Tes IJS 3eMHOro
Habawonarensi. Tenepbs MOXKHO HauepTHTh NpsAMY0 fiast Cond-
La H NpsAMyo noayHoun. Jljisi 3TOro n0cTaToyHo BBLIUHCJINTH
npsimoe Bocxoxknenne Comuua (cm. § 42) nas aByx nweii,
pasneieHHbIX HECKOJbKHMHM MecsilaMH, a 3aTeM MNPOBECTH
ApsiMyl0 Yyepes nonydeHHble TOYKH. B Tex mecrax, rae JIMHUS
BBIAZET 32 npenesbl HoMorpammbl (Kak B A u B Ha puc. 41),
€€ HY>KHO IPONLOIKXHThL H3 IPOTHBONOJIOXHBEIX Toyek (A’ u B’).
[Tonyuaemble npsimble KO/KHBI WATH BOpaso BHH3. IlomeTHm
ux pasi CosHia 3Ha4KoM @ . JIMHMH MOJYyHOUH, NMOMeyeHHBIe

e = Ea
h F
(] o+ - N
fu\ T
\o \ \ ﬁna
[ J mlo™
Ll | (= &
w I 24
& "
=
Z —
[ -
= \qo \ -
& \ =
B
xx.\ L
O+,
\ v &
N
[ ®\ ol v| o] vl ol [
) -
~N 4
\ ~|/® AIM
T e N £ F
o < T 4 N
N ) -y
ot |©
vl v vl vl o] 9| v o X -
& T T T fr ! T nl_u T T el .l N
S W u S N DN Ny
S I X XN R RAYS e R
~
SR ~58 ¥ x>~x8 %

- d, yacel

Puc. 41. AcTpoHoMHuecKH#l kKaneHfaps Ha 1980 r.







CunioBapbp TepmuHOB

AsuMyT — yrosn, uamepsiempbiii BrOMDB rOPU3OHTA OT TOYKH
CEBEpa B HaNpaBJIeHHH CeBEpP — BOCTOK — 10T — 3anaj.

AnbGeno nianers — M€pa OTpaxXaTeJibHOH CIOCOGHOCTH MO-
BEPXHOCTH NJIaHETH!; (haKTOD, ONpenesoLni ee BHJH-
MYIO SIPKOCTh.

AHomanns — Yrosl mexny Gosbuol ocblo OpGHTH 1 NP siMOii,
COCNMHSIOMEN NBHXKYILLEECH MO OpbuTe Tejso u LEeHTp
(nan dokyc) snnumnca. JKcyentpuueckas anomarusn E
onpenensieTcs Ha puc. 19 B § 43; cpednna anomarus M
W UCTUHHAA GHOMAAUS U ONPenessioTcs Ha puc. 18
B § 42.

Arnoactp — Touka op6utni 3BE3Mbl-CNYTHUKA, Haubosee otaa-
JICHHAS OT TJIABHOH 3Be3jIHl.

Arnoreii — Touka op6uthl Tena BOKPYr 3eM.iH, Haubosee or-
JlaJieHHasi OT Hee.

AcTpoHoMuueckas €IHHHLA — BeJIMUMHA O6GOoJblUOk
3eMHOH op6uThl BOKpyr Cosnuua.

ActpoHomuueckas mupora — Yros MeXJay acTpOHOMHMYECKUM
3€HHTOM H ITOCKOCTBIO 3KBATOpA.

AcTpoHoMHYecKHii €HEroniHHK — c6OpHHK Tabauu, nmpencKa-
SbIBAIOLINX TIONIOMCHUSA CBETHJI W OGCTOSITENbCTBA A4CT-
POHOMHYECKHX SIBJEHHE.

ATtMocdepHas peppakuus — Kaxyllleecss CMELLIEHHE MOJ0XKe-
HUsI mm@mozo_,o 06bexTa, 06ycaoBIeHHOE NIpeJyioMJIeHHeM
JnyueH B atMocdepe.

Adennii — Touka Ha okonoconHeuHoi opbuTte, HaubGosnee Or-
paneHHast or CosHua.

NoJIyoCH

boabwas nonyocs — cm. sanunc.

Bonewoi kpyr — no6as OKPYXXHOCTb Ha IOBEPXHOCTH ce-
PEl, LLEHTP KOTOPOii COBMajgaeT ¢ UEHTPOM cepwi.

Bapuaunss — nonpapka k OpOHTAIBbHOMY JIBHIKEHHIO Jlyun
BOKPYr 3€MJIM, KOTOPasi YUHTHIBAET 3aBHCHMOCTE OT pac-
CTOSAIHHSA CHJIbl NpuTsKeHns JIyunl CosHuem.

BrewHne njaHeTh — miaHeTw ConHeuHoii CHUCTeMBI, 6oJib-
UIHE NOJyOoCH OpPGHT KOTOpHIX 6GOoJblue, yeM Go/iblias
nonyock op6utel 3emsn. BHemwnumu naawneramu sipis-
otcs Mapc, FOnurtep, Caryps, Ypan, Hentyu u ITnyron.
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BHyTpeHHHe naaHeTbl — IIaHeThl, GosblLine NOJyocH OpGuUT
KOTOPBIX MeHbIlle, YeM Yy 3eMJiH; TaKMMH IUlaHeTaMu
ArnsitoTcsi Mepkypuii 1 Benepa.

BoaMymeHHe — OTK/JIOHEHHE OT 3JIJIMNTHYECKOro ILBHXKEHHS,
BbI3BAHHOE TPHUTs>KeHHeM ocTajJbHblX 4jeHor Coi-
HEYHOH CHCTEMBbI.

Bocxos, — moMeHT, Koria HebecHoe TeJio, MOAHWUMAaNACh,
nepeceKaeT MJOCKOCTb FOPH3OHTA.

Bpemsi — 1. Cosneuroe epems: BpeMs, H3AMEPSEMOE IO MOJO-
xkennto CosnHua uin BooGparkaeMoro Tesa, Ha3blBaeMoro
cpentum ConHueM (cpednee coaneunoe spems). Cpen-
Hee TPUHBHUCKOE BPEMS, HJIH BCEMHPHOE BPEMSs, KakK €ro
ellle Ha3bIBAalOT, SIBJSETCH NPOCTO CPEAHHM COJHEYHBIM
BpEMEHeM, H3MepseMblM Ha I pHHBHUCKOM MepHIHaHe.
HenagHue W3MepeHHsI C MOMOILLbIO BbICOKOTOYHbBIX ATOM-
HBIX YAaCOB MOKa3aJjM, YTO NEPHOA BpalleHHs 3eMJiH
HETIOCTOSIHEH, BCJIEACTBHE Yero GhlJio BBeIeHO 3ghemepud-
HOe 8pemsi, TeKylllee ¢ MOCTOSHHOH CKOPOCTBLIO He3aBH-
CHUMO OT [ABHXeHHs 3emJn. DdemMepuIHOE H BCEMHp-
HOE BpeMS MOYTH COBNanaloT. bpuranckoe jeTHee Bpems
onepexaer TPHHBHUCKOe cpelHee Bpems Ha | u n cay-
KHUT A/l MAKCHMAaJIbHOTO HCNOJIb3OBaHUS JAHEBHOro CBe-
Ta, TpHYEM uachl NepeBOAATCH TakK, 4ToObl pabouuit
IeHb HAWJYyYIIHM O6pa3oM COBMagaJ cO CBETJbIM Bpe-
MEHEM CYTOK.

2. 38e3dnoe (cudepuueckoe) spems: BpeMs, uamepse-
MO€ MO IOJOXKEHHIO 3Be3]l. MeCTHoe 3Be3JHOE BpeMsi B
mMo60H TOUKE PaBHO YAaCOBOMY YrJy TOUKH BECEHHEro
paBHOIEHCTRBHS; HA ' PHHBHUCKOM MepHIHAHE OHO Ha3bl-
BAETCH SPUHBUUCKUM 36€30HbiM. PaszHnla Mexny HCTUH-
HbIM CHIEPHYECKHUM W CPEIHHM 3B€3JHbIM BPEMEHEM YUH-
ThiBaeT HeGoJbllHe MepHOAHYECKHe KoyeGaHHA 3e€MHOMH
OCH, HA3bIBaeMble HyTalile#, ¥ MoOxeT jgocturath 1,2 c.
[lepBoe W3 3THX BpEeMEH COOTBETCTBYET IBHIKEHHIO HC-
TUHHOH TOYKH BECEHHEro PaBHOLEHCTBHMS, a BTOPOE H3-
MepsieTcs Mo TOJOXEHHI BooGpaxkaeMoH cpefiHeH TOUKH
BECEHHEro paBHOJIEHCTBHS, [JIsi KOTOPOH HyTalus ycpen-
HeHa.

Boicora — yron Ha HeGecHOH cdepe MeXAy TOPH3OHTOM H
JLAHHON TOYKOH.
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leouentpuueckne koopamHaThi — KOOpAMHATHI, H3MepsieMble
1o OTHOLIEHHIO K neHTpy 3emau. Takum o6pasom, reo-
LUEHTPHYECKasl IIHPOTA — 3TO YroJ MeX1y TOYKOH Ha
NMOBEPXHOCTH 3eMJIH H MJOCKOCTBIO 3IKBATOpa, H3Mepsi-
eMblH M3 ueHTpa 3emJuu.

leonesTpuyecknii napaaaake — yroa MEXJy HanpaBJIeHU sIMH
OT HeGeCHoro Tena Ha UEHTp 3eMAM H Ha TOUKY
Hab/oleHHs] HAa TIOBEPXHOCTH 3eMJIH.

FnaBHas 3Besasna — Gonee SIPKHH KOMMOHEHT JBOHHOH 3Be-
3JHOH CHCTEeMBI.

lon — unTepBaN MexAy HBYMS noc/eoBaTes]bHHIMH npo-
xoxnenusivi ConHua uepes BbIGpaHHylo TOYKY OTCye-
Ta. CneunanbHo BLIGpaHHAS CPEdH 3BE3[ TOYKA HCIIONb-
3YETCsl LI oTcueTa cudepuueckoeo (38e3dnoco) eoda,
paBHoro 365,2564 cpenHux conneuHbIX cytok. Ilas or
Cuera rponuueckoeo eoda, conepxaiero 365,2422 cpen-
HHX COJIHEUHBIX CYTOK, MCHOJB3YETCH TOUKA BECCHHEro
paBHonencTeusi. Ecnu npu ynorpe6nenun cnosa «rop»
HE yKa3aHo, KaKOH roj MMeeTcsi B BHLY, TO noapasy-
MEBaeTCs HMMEHHO Tponmuyeckui roi. Boamymenue sem-
HOH OPGMTBI HDYrMMH MJAHETAMH BHLI3BLIBAET HEGOMD-
LIHe H3MEHEHMS] 3JIEMEHTOB ee OpOUTH. Axomarucru-
ueckuti 200 (365,2596 cpemHHX COJHEYHBIX CYTOK)
ONpPELENIAETCST KaK WHTEPBAN MeXAY IBYMS MOCHENO-
BaTE/IbHBIMH MpoxoxieHusiMi ConHua vepes mepureii.
Bbeccenes 200 — 10 xe camoe, uto u TPONMHYECKUH roj,
€ TOH MWL pa3HHLEl, YTO OH OTCUHTHIBAETCS OT MO-
MEHTa, KOraa mpsiMoe BOCXOXJeHHe cpenHero CoJipua
B TOYHOCTH paBHO 280°, unu 18y 40 MUH. DTOT MOMEHT
GNH30K K Hayany oGbIYHOTO IpaXKIAaHCKOro roia. Crpo-
FO TOBOp#, B aCTPOHOMMYECKHX BBIYHC/IEHHSIX CJeLyeT
HCNOJb30BaTh HMEHHO GecceseB roj.

loanuHoe ypaeuenwe — nonpaska K OpGHTANBHOMY IBHXKe-
HUIO JIyHBI, yuuThIBaIOMAT H3MeHeHHe paccTosiHus ot
3emnu g0 ConHua M3-3a 3NNTMOTHYHOCTH OpOUTH 3eMJIH.

FopnaonTanbhbiii napajnake — reoueHTpHyecKuil napanniaxkc
Ha3blBA€TCH 20PUBOHTANbHOIM, eCNH HabnonaeMoe He-
GecHoe TeJO HAXOLHTCS HA TOPH3OHTE; TePMHUH 3KB8qa-
TOPUGNbHOLL  20PUBOHTAAbHBLL NAPAAAGKC O3HAYaer,
HTO, KpOMe TOro, HaGJionaTe/lb HAXOAHTCS Ha SKBATOpE.

I'paButauna (TaroreHne) — cuna B3auMHOro OPHTSXKEHHS,

Cao6apv mepmuios 161

LeHCTBYIOIlAsh MEXIY JIOOBIMH IBYMS T€JlaMH; €e BeNH-
UMHA NPSIMO MPOMOPUHOHAJNbHA NPOHU3BEAEHHIO Mace TeJ
M o0OpaTHO nNpOMOPUHOHANbHA KBaLpaTy pPaCCTOSHHA
MEXIY HHMH.

I'pHHBHYCKHIA MepHAHAH — NOJIOBMHA G6OJBLIOrO Kpyra Ha
MOBEPXHOCTH 3eMJH, Npoxopsiuiero yepes CemsepHblil u
IOxHp1il MoMoca M Touky orcyeta B r [punBuue (AH-
raust) Jlonrora storo Mepunuana mpHusiTa 3a O°.

Hoarora — yrnosas KOOpPAMHATA, OTCYHTbIBaeMass B OC-
HOBHOIi TUIOCKOCTH OT 3alaHHOrO HAMpaBJEHUR; HATpH-
Mep, 3KAUNTU4YeCcKas 00a20Ta. 201aKTUYecKas 004207a.
Ha 3emune eeoepaguueccas donrzora usmepsiercs BHOJb
3KBaTOpa. DKJMITHYECKAs AOJIFOTA MOXKET H3MepSThCs
nu60 OTHOCUTEJNBHO IieHTpa 3eMJaM (eeoyeHTpuueckas),
au6o otHocHTeabHO ileHTpa CoaHuna (eeauoyeHtpliue-
cKas).

3arMenne — npoxoxaenve Jlynol uepe3d TeHb 3emsn (AyH-
HOe 3armenue) WM YAaCTH NOBEPXHOCTH 3eMJH uepes
JYHHYIO TeHb (coaneuroe 3armenue). Ecnu Bo Bpemsi Ha
ubonbiied ¢aspl 3atMenuss Jiyna uau CosHue 3akphi-
TH JIHWIb YACTHYHO, TO 3TO 4ACTHOE 3ATMEHUe, €CIH
MOJHOCTBIO — TO 3TO noAnoe 3armenue. Ecau Bo Bpems
COJIHEYUHOro 3aTMeHHs JlyHa 3akpblBaer UEHTpPaNbHYIO
YaCTb COJIHEYHOrO IHCKA, OCTABJAS BHIAMMBLIM KOJIbLO
Ha €ro Kpai, TO 3T0 KO0AbyeobpasHoe 3armexue.

3axom — MOMEHT, Korjna HeGecHOe TENOo Mepecekaer mJoc-
KOCTh FODH3OHTa, NBHrasiCb CBEPXY BHH3.

3Be3na-cnyTHUK — Gosiee  cnabblii  KOMIOHEHT BH3yaJbHO-
IBOIHOI 3BE3NHOH CHCTeMBbL

3Be3anan BeJHMYMHA — €IHHHUA H3MepeHHsT Gnecka Hebec-
HOro ob6bekTa B JorapuMHUecKod LIKaJe.

3€eHHT — TOYKa NepeceyeHHs BepTHKaJ M, IpOBeJeHHOH B MecTe
Ha6JIofeHusl BBEDX, H HeGeCHOH chepbl. 3enutrnbiii yzoa,
WJIH 3eHUTHOE paACCTOARNUE, — STO YrOJ MEXIY HamnpasJe-
HHEM HA OOBEKT H HAa TOUKY 3€HHTA.




162 Cnoeapb mepmuros

Kanenpapb — cucrema McuucieHHsi aHed B rogy. B rosuan-
ckom kanenOape, sBenenHoMm lOnuem Llesapewm, rog co-
crout W3 365 nHeH, a Kaxnbil uerBepThlii — M3 366.
I'puezopuanckuii karendape, BBefeHHLIH namoii ['puro-
puem XIII B 1582 r. (» npunarsiii B Aurauu ¢ 1752 r.),
ABJSAETCA ONHHM H3 ILHPOKO HCHOJb3yeMblXx HbiHe. Ero
BBEJ€HHE YCTPaHHJIO OIIMOGKH I0JHAHCKOrO KajeHpaps,
yLansis JHLIHHE TPH IHSA Kaxable yeThipe ctojerusi. Ecnu
Homep roma kpatreH 100, oH cuHTaeTcsi BHCOKOCHBLIM
TOJBKO B TOM cJiyyae, ecliM ero Homep aenautcsa Ha 400.

Komera — nuddysHbiil o6beKT, npuHaanexammii Conneyno
CHCTEME, YacTO HMEIOLHH OYeHb BHITSIHYTYI0 OpPGHTY,
npHYeM BHIMMOH KOMeTa CTAHOBHUTCS TOJIbKO B OKpeCT-
Hoctax Cosnuna. Komera umeer sipkywo rosoBy u nug-
ty3HbIH XBOCT M3MeHsIOLLEHCS AJMHHBI, BCErna Hampas-
aeHHbpll ot ConHuna.

KysabmMHHalUKHs — MOMEHT, Koraa HeGecHbli 0GBEKT TNepece-
KaeT mepunHan Habmonartensi. OKosiononsipHble 3B€3[bl
nepecexkaloT IJIOCKOCTb MEPHAHAHA Haj rOPH3OHTOM ABa
pasa B CYTKM B 8epxHeli U HUusCHell KYnoMUHQUUAX.

JlynHo-coiHeunas npeuneccHs — MeNJIeHHOe ABHXKEHHE TOUKH
BECEHHEro paBHOLEHCTBHS BAOJbL 3KBATOpPa B CTOPOHY
yMEHbLIEHHS L01T0T, 00YC/A0BJIEHHOE COBMECTHBIM BJIMS-
Hnem nputsixkenus ConHoa w Jlynol Ha 3emJaio, ¢opma
KOTOpOH HEMHOrO OTJHUYaeTcsl OT c¢pepHUecKoi.

Mepuauan — noJloBMHa GoOJbBLIOrO Kpyra HeGecHoil cdephl,
HauyuvHawulasicss Ha CeBepHOM H 3aKaHuWBarwilasicss Ha
IOxHOM mosioce. Ha 3emsie mepunuaH siBnsieTcs JTHHHEH
NnocToAHHOM ponrorel. Ha HeGecHoW cdepe mepuauah,
NPOXOASIIHH yYepe3 3€HUT, HA3LIBAETCSH HeOeCHbIM Me-
puduanom, WIH MEPHIAHAHOM HaGJIOAATENSs.

Mecsin — Bpemsi, Kotopoe tpeGyercss JlyHe nansi cosepiie-
HHUSI OIHOro MnoJiHoro o6opora no cBoed opGure. Hns
OpaKonuuecKo20 mecsaya B KayecTBe TOYUKM oTcyera Ge-
percs BOCXOASILIHH y3eJ; ero gJuHa cocrasnser 27,2122
CpPEeIHHX coOJIHeUHbIX cyTok. Cudepuueckuii mecsy W3-
MEepseTCS OTHOCHTEJNbHO 3Be3j M jautca 27,3217 cpen-
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HHUX coJHeuHbIX cyTok. ConHue HCMoNb3yeTcs Kak TOYka
oTcuetra INSi CUHOOUHECKO20 MeCAYad TPOLOJIKHTENb-
HocTbio 29,5306 cpenHHX COJIHEUHBIX CYTOK, 8 MEpHreld —
IS GHOMAAUCTUHECKO20 MeCAYA, TIPOLOIIKUTENbHOCThIO
27,5546 cpenHHX COJHEYHHIX CYTOK.

MoanguuupoBanias 10JHaHCKas AATa — YHUCJIO CYTOK, Npo-
weninx ¢ 17 Hoss6ps 1858 r.

HakJioH op6HTBE — yroJl MeXJay NJOCKOCTbIO OPGHTHI H MJOC-
KOCTbIO 3KJHNTHKH.

HakJoH 3KJIMNTHKH — yroJ MexXAy IJIOCKOCTBIO 3KJIHNTHKH
H IIOCKOCTbIO 3KBaToOpa.

He6ecnas cdepa — BooGparxkaemass cdepa HNPOH3BOIBLHO
6onbliOoro panHyca, OObIYHO € LEHTPOM Ha 3ewmJe.
Y 106HO cUMTaTh, UTO 3BE3/lbl PACTIONOKEHL! HA MOBEPXHO-
CTH 3TOH cdepbl.

Hyraumns — ne6GosiblliHe NepHonpHUYECKHe KoJsieGaHHSI OcH Bpa-
UleHHs1 3eMJIH.

OkoaonosipHbie 3B€3/1bl — 3BE3](bl, YIJIOBOE PACCTOSIHHE KO-
Topbix OT CeBepHoro HJAH IOXXHOro mnojioca HacTOJNBKO
MaJlio, YTO OHH HHKOr[a He 3aXO#fAT 3a IOpH3OHT.

Op6ura — nyTh B NpPOCTPAHCTBE, MO KOTOPOMY IBHXETCS
He6ecHOe TeJo MNOA BO3[eHCTBHEM THTOTEHHS APYroro
Tena.

Op6HuTanbHbiii Nepuop — BpeMsi, B TeyeHHe KOTOPOro TEeJo
coBepllaeT MoNHBIH 060poT no op6HTe.

Ockyanpyolmmne JeMeHThl — 3JIEMEHThb!, ONHCHIBAIOLIHE 3J1-
JIUIITHYECKYI0O OPOUTY NAHHOrO TeJsia, eclH 6bl Bce BO3MY-
LI€HWS] MTFHOBEHHO Hcye3dnu. [lockonbKy BoO3MylleHuS
IOCTOSIHHO MCKaxarT op6GuTy noboro tena CosnHeuHod
CHCTEMDbI, OCKYyJHPYIOLIHE 3JIEMEHTbl MOCTOSIHHO H3Me-
HSIOTCSL.

Napa6oanyeckass op6ura — op6UTa, Ha KOTOPOIl CKOPOCTh
IBHXEHHST B KaXKIOH TOYKe paBHA CKOPOCTH yGeraHus.

Napannakec — BesHUMHA, HAa KOTOPYIO CMELIAETCs BHIMUMOE
NOJOXKEHHe HeGeCHOro o6beKTa NMpH H3MEHEHHHM TOYKH
HabJoneHHs.



164 Caosapv mepmurios

Meneabuniii ceer Jlywwm — tTeMuas wacto JIYHHOTO JHCKa,
OCBEILICHHASl CBETOM, OTPAXEHHbIM OT 3eM.sH, u NOTOMY
BHIMMasi NpH GJIaronpHATHLIX YCJNOBHSIX.

Ilepnactp — Gnuxaiiluas K 3Be3ne TOuKa OKOJI03Be3 J1H OH
OpOHUTHL

Tlepureit — Gnuxaiwas k 3emse TOuKa OKOJIO3eMHOIl op-
OHTBL

Nepureanii — 6nmxaiiuan K ConHuy Touka okonmocosHey-
HOH OpOMTHL

Tlnanera — Teso, “ABHXKYyIlleeCs] MO 3aMKHYTOl op6uTe BO-
Kpyr 3sesnbl. B CosHeuyHoil cucteme GonbwimmMu mnia-
HeTaMH SIBASIOTCA (B TNOpSANKE BO3PACTAHMS PAaCCTOS-
Husi or Comuuna) Mepkypuii, Benepa, 3emas, Mape,
IOnurep, Carypu, Ypan, Henryn u [lnyron.

Tlo3uumonubili yron — yron Ha HeGecHoi cepe, OTCUMTHI-
BAEMLIH OF TOYKM ceBepa Ha BocToK ot 0 mo 360°.

Nongenb — Moment, korpa ConHine nepecekaer HebecHBIH
MEepHIHaH.

TonyTeHb — BHELIHSISt YacTb TEHH, OT HEGECHOro Tena B KO-
TOPOH HMCTOUHHMK CBET@ 3aKPHIBAETCS JIHIIb YaCTHYHO.

Tloatoc — Touka coepnl, B KoTopoii ee nepecekaeTt Npoxofs-
UM Yepe3 ueHTp NMepPeHAMKYNSAP K MIOCKOCTH LaHHOro
Gosbuioro kpyra. B kazoM ciyuae umeoTcs apa no-
JlI0Ca, Ha3bIBAEMbIe AJSI KPATKOCTH CEBEPHBIM M 103K HbIM.
Hanpuwmep, nostoc sxaunruku wnv noatoc 3Ksaropa.

TlonspHoe paccrosHne — yron Ha HeGecHoit cdepe, H3me-
pPAeMbIH OT moJiloca MHpa.

Tlonpaexa na nosicHoe BpeMst — uncio uacos, KOTOopoe He-
06X0nMMO 10GABHTD HJH BLIUECTh H3 FPHHBUUYCKOIO Bpe-
MEHH, 4TOGbl MONYYHTb MOSICHOE BpeMs.

TlonaTHoe nBHKEHME — [BHIKeHHe B HanpaeJIeHHH, NPOTHBO-
IIOIOKHOM TOMYy, B KOTOPOM o06GpamaioTcs miaHeTH
Conneunoit cucremer. M3 cesepHoro noioca MHpa 3TO
ABHIXXEHHe npeicTaBJisieTcsl HaNpasJeHHbIM MO0 YACOBOH
cTpeJsiKe.

Tlpeneccust — cM. nyHHo-conneunas mpemeccus.

flpotuBocTonune — koudurypauus, s KOTOPOH 1Ba HeGecHbIX
06beKTa 3aHHMAIOT OTHOCHTEJIbHO HaGJIonaTeNs] NpOTH-
BONONOXKHbIE TOYKH Ha HebGe. IlpoTHBOCTOSIHHEM HAa3bI-
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BAlOT TaKXe CHTyaluHl0, NMPH KOTOPOH HONTOTh 0Gb-
€KTOB OTJIHYaioTcs Ha 180°.

Tpoxoxaenne — MOMEHT, Korna HeGecHoe TeJNO MepeceKaer
MepunHaH HabJawnaTens.

INpamoe BocxokaeHne — B 3KBATOPHANbHOH CHCTEME KOOPJIH-
HaT yroj, OTCUMTbIBaeMblii OT TOUKM BECEHHEro paBHO-
JEHCTBUS B IJIOCKOCTH 3KBAaTOpa B HanpaBJeHHH IOT —
BOCTOK — Ce€Bep — 3amnaj.

Mpsimoe nBHkeHne — nBuxenue Bokpyr CoslHua B TOM xe
HanpaBsJeHWH, 4TO H o6GpauieHde naaHer ConHeuHoil
cucrembel. M3 ceBepHoro mnosoca MHpa 3TO ABHXEHHE
npefcTaBJseTCs  HanpaBJeHHbIM TPOTHB  YacOBOH
CTPEJKH.

PasHopeHcTeHe — MoMmeHT, Korna CoJsHle nepecekaer HeGec-
HbEIEE 3KBatop. JT0 mpoucxonutT npumepHo 21 mapra,
Korga npsimoe BocxoxjeHdue ConHDAa paBHO HyJIO
(secennee pasHoOdencTeue), U OKoJo 22 ceHTA6pA,
Korpa ero npsMoe BocxoxieHue 12 u  (ocennee
pasrnolerncreue). Touku paBHONEHCTBHH Ha HeGecHOm
cepe JexaT Ha JHHMH TepecedeHHsi 3KBatopa M
IKJMIITHKH.

Pajgnyc-BeKTOp — OTPE30K, COeIHMHSAIOWHHA InaBHbIH GoKyc ¢
TOYKOH, B KOTOPOH HAaXOHMTCSl TeJO B Mpollecce CBOEro
IBHXEHHS no opbute. -

Capoc — nepuHoj, NMOBTOPEHHS UHKAA JYHHBIX H COJHEUHbIX
3aTMeHHH, paeHbiil 18 ner 11 cyTok u 8 uacos.

CegepHblii N0J10C MHPa — TOUKa, B KOTOPOM NpsiMasi, Npoao.-
Xamwulasg ocb BpaiueHuss 3emad uepes ee CesepHblil
noJioc, nepecekaer He6ecHywo codepy.

CnHopHuecKHH mlepHog — BpeMsl MexAy IBYMf Nocnenosa-
TEJbHBIMH OJHOMMEHHBIMH COEIMHEHHSIMH N0 JOJrOoTe.

CHcTeMBl KOOPAHHAT — CHCTEMBI OTCYETA, NPH NOMOILH KOTO-
pbIX TIOJIOXKEHHMe KaxK[loH TOYKH TpPOCTPAaHCTBA MOXKeET
6bITh OHO3HAUHO onpeneneHo. B acTtpoHoMuH cHeTeMmbl
KOOPIHMHAT MNOJyyaloT Ha3BaHHE MO HMEHH OCHOBHBIX
NJIOCKOCTEH, Ha KOTOPBIX OHH cTpositesi. Tak, B 3kauntu-
4ecKoli cucTeme KOOPOUHAT NOJTOTA U3MEPSieTCs YIJioM,
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OTCUHTHIBAEMBIM OT TOYKH BECEHHEro paBHonencreus T
B IVIOCKOCTH 3KJMMNTHKH, a WHpoTa — YTJIOBBIM paccrosi-
HHEM OT 3Tol nyockoctH, B IKBATOPUANLHOL CUucTeme
KOOpPOUHAT TPSIMOE BOCXOXZEHHe H3MepAeTCsi OT TOou-
ki T B mnockocru 3€MHOr0o 3KBaTOpa, a CKJIOHEHHe —
YIJIOBLIM  pPACCTOSIHMEM OT 3Toli miockoctd. B 2opu-
SOHTAAbHOL cucTeme Koopdunar 43UMYT OTCUMTLIBaeTCH
OT TOYKH ceBepa BHO/bL TOPH3OHTA B HanpasJeHuH cesep —
BOCTOK — lor—3anaji, a BbicoTa onpenensieTcsi Kak
Yro/ll MeXAy TOYKOH Ha HeGe W IIOCKOCTbIO rOpH30HTA.
B zaraxruueckoti cucreme KOOpOUHAT TIONOXeHUe onpe-
AENSIETCH NOrOTOH — YIJIOM, H3MepsieMbIM B ILJIOCKOCTH
lanaktuxu or manpaenenus na ranakTHYeCKHil ueHTp,
H LIHPOTOH, H3MepsieMoii NEePNenAHKYJAPHO ranakTHye-
CKo# 1ockoceTH. I eauoepauueckue Koopounare: no3po-
JISIIOT M3MEPHMTb MONOMeHHe NI0GOH TOYKH Ha ToBepX-
HoctH CoJHua Mo OTHOWeHHIO K CO/IHEYHOMY 3KBaToOpy
H OCHOBHOMY MepHanany (mMepunnany Kappuurrona)),
KOTOPLIH CYMTAETCH BPALIAOUHMCS NNOCTOSAAHHOH CKo-
pocTbio.

Cxyonenne — g SKBATOPHANbHOV CHCTEME KOOPAHHAT yrJo-
BO€ DAaCCTOAHHE OT IIOCKOCTH 3KBaToOpa (NOJOXKHU-
TEJbHOE K CeBepy W OTpHUATENbHOE K 1ory).

Coennnenne — momenr, xorga AJsl faHHoOro HaGMmoaatens nsa
HEGECHBIX TeNa 3aHMMAIOT OJHO U TO e INoJoXKeHHe
Ha HebGe WIH HMeIoT OIHMHaKOBYI0O KoopauHaTy. Ha-
NPUMEp, TreNHOUEHTPHUECKOE COEAMHEHHe Wi coenu-
HEHHE IO NMPsIMOMY BOCXOXKHAEHHIO.

Conneunasn cucrema — CosiHue, a Takke TIAHETHI, KOMETHI,
aCTEPOMIBI M pnpyrHe Tesa, o6pailaiouihecs BOKPyT
CosHua 10 3aMKHYTEHIM op6uram.

Cpennee Connue — BooGpaxkaemoe neGecnoe TeNO, NBHKY-
ILEEC C MOCTOSIHHOH CKOPOCTBbIO BOMD HebGecHoro
S9KBAaTOpa W COBepLIAoilee MOJNHbI 0o60poT 3a TO XKe
BpeéMms, uTo H peanvHoe Cosnne (1 ron).

Craunonapusiii CnyTHHK 3emMun — teno, obpaujaiwouieecs
BOKPYr 3eMJIM B MJOCKOCTH 3KBaTOpa B TakOM Hamnpas-
JIEHHH H Ha TakoOH BHICOTE, YTO ero opGUTaNbHLIH me-
PHOL paBeH OAHMM cyTKaMm wu, CJle10BaTeNbHO, ero mo-
MOMEHUE OTHOCHTE/IbHO 3eMHONH TNOBEPXHOCTH OCTaeTCs
HEHU3IMEHHBbIM.
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Cymepky — nepros nonymMpaka nocjie 3aXoja M Tnepen BOC-
xonoM CoflHua, B T€UEHHE KOTOPOTO 3eHHTHOE PACCTOSi-
Hie Connua Gonbumie 90° H MeHblle, ueM OnpeaeseH-
Has BeJMuMHa. JTa BenMuMHa paBHa 108° mas acrpo-
HOMHUYECKHX cymepeK H 96° Ansi rpaXknaHCKHX.

CyTKn — MHTepBasN MEXHLy ABYyMS TOC/IE/L0BATENbHEIMH TIPO-
XOXEeHHSIMH Yepe3 MepuiHaH HabaloaaTesst OfHOM M TOi
JKe 3Be3nbl (38e30nble cyTku), Connua (ucTunmble con-
HewHble CYTKU) WM BOOOPaXKaeMoOro oGbeKkTa, KOTOpbIH
LBUXETCA C IOCTOSIHHOH CKOPOCTbIO BLOJb 3KBaTOpa M
HaspiBaeTcsl cpenHdM ConHuem (cpeduue coaneunsie
CYTKU).

Tepmunatop — rpaHuuna Mexuny ocBeuieHHON H 3aTeHeHHoM
nonycdepamu Ha nosepxHocTH Tena CoNHeYHOH cH-
CT€MBI.

¥Yaen — Touka Ha HeGecHoli cepe, B KOTOPOIi GONbIIOH KpYT,
n3o6paxawuluit opoHTY, Nepecekaerc ¢ I1OCKOCTbIO
aKJAUNTHKU. Tor ysen, rue Teno nepexogutT H3-mox IJIo-
CKOCTH 3KJIMIITHKM CHH3y BBEpPX (M3 I0XKHOro nosyuia-
pHsi), Ha3blBaeTCsl B80CXO0AWUM, a TPOTHBOMOJIONKHLIN
y3eJ — HUCX00auUM.

YpaBHeHHe BpeMeHH — pPa3HOCTb MMy HCTHHHBIM H CPeIHHM
COJTHEYHLIM BpEMEHEM.

Ypasnenne Kensepa — coornowenue, Bolpaxkaioilee CBsi3b
MEXNY CpeiHeH M 3KCUEHTPHYECKOH aHOMAJHSAMHU:

E—esin E=M,

TIe BCe YIJibl BblpakeHbl B pajHaHax. [

YpaBHeHne LEHTPA — 3aBHCHMOCTb MEXJy HCTHHHOH M cpen-
Hell aHOMaNMsfMH, KOTOpas siBJsIETCA NPHOJIHIKEHHBIM
peweHHeM ypasHeHuss Kennepa. B mpocreifiiuem Buze
OHO 3aNMHCHIBAETCH Tak:

v=M+ 2esinM,

rnge v ¥ M BLIpaxkeHel B paguaHax.
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®asza — 1. Pasa JIynot u naarer: ocBeuleHHAS YACTh [HCKA.
Korna temnas yacre Jlynw o6pamena x 3emane, ¢asa
JlyHbl paBHa HyJI0 W Ha3bIBAaeTC HOBOAYHUEM. Iepsas
H TpeTés uersepTU COQTBETCTBYIOT (pa3e MOJOBHHA;
npH 3TOM FOBOPAT, uTo JlyHa Haxogutcs 6 keadparype.
B noanoayunue dasa nynbl paBHa enmHHue.

2. Pasa 3armenun: cTanksi NYHHOTO WK CONHEUHOrO

3aTMEHHS], B TeUEHHE KOTOPOH 3aTMeBaeMoOe TeJlo MOKPHI-
TO TEHbIO YacTHYHO (uacTHeA (hasa) MAM UeSHKOM
(noanas ¢pasa). Bo Bpemsi JyHHoOro 3aTmeHus Jlyna
HaxonMTcA B NOJYTeHH 3eMnu B nonyteHesoli dase H
3aKpblBa€TCsl YaCTHYHO HJH NOJHOCTBIO TEeHbIO 3eMJH
B TeHeBOM ¢hase.

Purypa 3eman — HcTHHHas popMa 3eMJH Kak ¢huanueckoro
Tena. OHa yacTo annpoKCHMHpyeTcs chepor 1om Bpaiite-
HHS — F€OMETPHYECKHM TEJOM, B KOTOPOM Ka)Koe ceue-
HHEe INapanjieNbHO 3KBaTopy SBJAETCS OKPYXHOCTBIO,
a JnoGoe ceueHHe, NapajsesbHOE OCH BPALLIEHUS, —
3/IJIMIC, Manasi oCb KOTOPOTrO COBNALaeT C NUaMeTPoM,
coenunsiolium CeBepublli ¥ IOxHBLIE noaoca.

POoKyc 3qMNca — CM. 3aaunc.

YacoBoii nosc — MepunHOHANBHBIE TOSICA HA MOBEPXHOCTH
3eMJIH, 1715l KOTOPBIX YCTAHOBJIEHO €IHHOE TIOSICHO® BPeM
B KauecTBe MeCTHOro rpaknaHnckoro. [losicnioe Bpem
Ha LeJoe YHCIO YacoB OMNEpPeXaeT WIH OTCTAeT O
CPEJIHero TPHHBHUCKOrO BPEMEHH. \

IWnpora — yrnosasi koopauHaTa, U3Mepsiemasi nepHeHIHKY-
JIIPHO OCHOBHON MJIOCKOCTH (MOJNIOXHTENbHAsi K ceBepy
H oTpuuaTeNbHAs K I0TY).

IBekunsn — nonpaeka K ABHXKeHHI0 JIyHul 10 op6ute BOKPYT
3emnu, yuuTHIBaOWAs HEGOMbLIHE H3MEHEHHS SKCLEHT-
pUCHTETA JIyHHOH OpGUTHL.

KBATOP — MJIOCKOCTb, MEPUEHAMKYNSIPHAS OCH BpaLieHHS
3emMu U mpoxonsiuiasi yepes ee LEHTP.

IKAMNTHKA — MIOCKOCTb OPOUTHL 3eMJIH Bokpyr ConHna.
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KCTHHKUNA — ocsa6GJieHHe CBETOBBIX Jyuel M H3MeHeHHe
MX UBeTa MO Mepe MPOXOXKIEHHS Yepe3 Kakylo-HHUOGynb
cpeny, HanpuMep atmocdepy IJaHeTHl.

JKCUHEHTPHCHTET — Mepa BLITAHYTOCTH 3JIMIICa, paBHAas OT-
HOLIEHHMIO PACCTOsIHHSI OT ¢(hoKyca A0 LeHTpa K Gob-
1OoH MOJYOCH.

daeMeHTH OPOGMTHI — HaGOp BeJHYHH, OJHO3HAUHO Ompele-
As0lHiE op6uTy HeGecHOro Tejla H €ro MoJoxKeHHe Ha
opbuTe. 1

Aaaunc — riankasi 3aMKHyTasi KpHUBasi OBasbHO# (OpMBL,
YACTHEIM CJyYyaeM KOTOPOH SBJASETCH OKPYKHOCTD.
DNJAHIC ONUCHIBAETCS TOUKOH, NBHMIKYIEHCS Tak, 4TO
CyMMa pacCTOSIHMHi OT Hee [0 ABYX 3aJaHHLIX TOYeK,
HasblBaeMbIX oKycamu, ocraerca nocrosivHoi. Hau-
GoNbUIMH nUaMeTp 3JUIHICA, NPOXoislMH yepe3 o6a
¢oKyca U LeHTp, Ha3biBaeTcs 60460l 0cb10, a uacTh ee,
3akJI0YeHHAas] MeXJy WNeHTPOM M KpPHBOM, HasnlBaercs
60260l NOAYOCHIO.

dnonranus oTHOCHTeabHO CoslHLA — Yros MeXIy Hanpasine-
uueM Ha CosnHue ¥ HanpaeleHHeM Ha HaGniogaeMbii
0OBEKT.

dnoxa — MOMEHT, BLIOpaHHBLIH KaK HauajbHasi TOYKa OT-
cyeta BpeMeHH.

I0smnaHcKas para — uMCI0 CYTOK, NMpOLIEAIIHX OT cpeijHero
rpUHBHUCKOro nonnus 1 siusaps 4713 r. no Hawe#l 3poL
Hanpumep, neibp 1 siuBaps 1975 r. B 12 4. BceMHpHOro
BpEMEHH COOTBETCTBYET IOJIHAHCKOH pnare 2 442 414.
CM. moduuyuposannan 0AUAHCKAR Oara.

-
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Puc. 2. Kapra uacoBmix nosico. Ha npusenenuoi KapTe M3-3a MeJKoro maciutaba BHAHO JHLIb oflliee pacnpeneneHHe ya (4
COBBIX MOSICOB Ha 3emMHOM wape. Ecnu nonpaBka sa noscioe BpeMsi HeM3BecTHA, TO BH MOMeTe OlpeeNINThL €e 110 paaHo
CHrHajlaM BpeMeHH, 3HAs NMOACHOe BpeMA Hepenaiuleil paaHoCTAHLHH




Nnavern

Mepky puii
Benepa
3emus
Mapc
Omirep
Carypu
Vpan
Herryn
Mnyron

Hepuon N\w

Honrora s

(rponngeckue 30Xy €

roge)

0,24085
0.,61521
1,00004
1,88089
11,86224
2945771
84,01247
164,79558
250,9

(tpanycm)

231,2973
355,73352
98,833540
126,30783
146,966365
165,322242
228,0708551
260,3578998
209,439

Jaemenmoi opbum naanem, snoxa 1980.0

Honrora
NEPHTENINA ©
(rpanycm)

77,1442128
131,2895792
102,596403
335,6908166

14,0095493

92,6653974
172,7363288

47,8672148
222,972

Sxcuent pHcHTeT Bonbwag Haxnonenge Honrora Yrnoso# ®@axrTop
OpouTH ¢ [ONyocs opbnrw i BOCXOHNLIEr O nMaMerp 6necka
opbuTH g (rpanycr) ysma () Hala. e 6, A (a c)?
(a. e) (rpasiyce) (cex. Iyru)
0,2056306 0,3870986  7,0043579 48,0941733 6,74 1,918-10°
0,0067826  0,7233316 3,394435 76,4997524 16,92 1,721-10 ¢
0,016718 1,000000
0,0933865 1,5236883  1,8498011 49,4032001 9,36 4,539-10°°
0,0484658  5,202561 1,3041819 100,2520175 196,74 1,994-10¢
0,0556155 9,554747 24893741 1 13,4888341 165,60 1,740- 104
0,0463232 1921814 0,7729895  73,8768642 65,80  7,768-10°5
0,0090021 30,10957 1,7716017 131,5606494 62,20 7597-10°5
0,25387 39,78459 17,137 109,941 820 4,073-10=

L a e =149,6-106 gy
Snementh 0pbHTM Niyrona " OCEYNHpyIOLNE 3J/eMenTH B anoxy 1980 smeaps 2,0
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Puc. 41. AcrponoMuteckit Kanenaape Ha 1980 r.




