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NPEAUC/IOBUE K CEABMOMY - U3IAHUIO .

[TocrosnHas uacth Acrtponomuuyeckoro Kamenpaps Bcecotosnoro
aCTPOHOMO-T€0/Ie3NYEeCKOro OOIIeCTBa fABJISAETCS CNPABOYHHKOM H py-
KOBOACTBOM J[Jisi JIIOGHTeJell aCTpOHOMHHM NpH NOJb30BAHUH Taliau-
namu ITepemennoit wvactn Kanenpaps, a tTakxe npu o6paborke acTpo-
HOMHYECKHX Ha6/MmoeHu#l, KOTOpHle MOryT ObiThb BBHINOJHEHH CaMHMHU
Mo0HTENAMH.

B cenpmom mnananuu IlocTosinHOH yacTH cOXpaHEHa CTPYKTYpa
KHUTH mectoro uaganusa. Coaepxanue OTAEJbHBIX IVIaB H Maparpagos
B OCHOBHOM TaKKe OCTanoch NpexHuM. CrenaHbl JHIIb HEOOXOAUMEIE
UCTIpaB/IeHHA OWHGOK M HETOUHOCTEH INECTOTO H3JaHHS U OGHOBJEHO
H3JOXKEeHHe HEeKOTODHIX BOMNPOCOB Ha OCHOBE JAHHBIX COBPEMEHHOH
nayku. CepbesHoii nepepaGoTke NMOABEPIAKCH ToabkKo § 19 ra. IV u
§ 10 ra. V. B ornene «TaGauus» B O4eHb MHOTHX Tabnuinax same-
HEHB! YHCJIOBHE JAHHBIE, HEKOTOpHe TAGJHIBI COKpAlleHBl, pal Ta6-
JIML WCKJIOUeH. 3aHOBO cocTapjeHa Tabauua 26 (katamor 3sesp).
B «Ipunoxenus» f00aBNeHH CIHCKH 3Be3Jl 3JeKTPopoTOMETpHYIE-
CKOTO CTaHAapTa M MEXAyHapOJAHbie KOAbl AJIs1 HabMIoAeHUA HCKyCCT-
BEHHBLIX CIYTHHKOB 3eMJIH.

ABTopaMu ceabMoro usjauus sisasiorcs 27 uenosek: M. C. Acra-
nosuy, I1. M. Bakyann, B. A. Bpouwrss, O. B. Bacuases, C. K. Beex-
cearckuit, H. M. I'pumun, M. M. Jaraes, Y. T. 3orkun, J. B. Koxo-
nosuy, E. H. Kpawmep, E. JI. Kpunos, P. B. Kynuukui, Il. I'. Kyau-
koBckuit, H. E. Kypoukun, B. W. Kypsuues, 0. A. Mensezes,
A. A. Hedenpes, C. b. Hopuxos, 0. A. Pa6os, H. H. CeiruHckas,
A. K. Tepentvena, 1. U. ®enppurreiin, B. I1. Hecesuy, K. H. Yy-
piomos, B. ®@. Uucrakos, M. Y. Illnekun, b. M. urones.

B coznep:xaHuK noc/e Ha3BaHHSA KaxKIoro naparpada uin HasBaHHUA
rJaBe (€C/IM OHA HANHCaHA OAHUM JIMLOM) yKasaHa (paMHJIHs aBTOpa.
B coctaBnerun oraenoB «TaGauupl» H «lIpujoxenusi» NpHHAMAJH
yuactue K. M. Uypiomos (rabuuua 7), Y. C. Acranouu u A. K. Te-
penTheBa (Tabauua 8), E. H. Kpamep (ra6auna 9), 10. A. Mensenes
(boTomerpuueckue crangapth), B. M. Kypeimes (MexayHapoaHbie
Koanl Habmonenuil MC3). Octanbubie Tabauubl ¥ [Ipunoxenus noAro-
tosJenbl [1. I'. KyJinkoBcKuM.

KypaTopaMu M pelakTopamu OTAE/]bHBIX IVIaB MJH Naparpagos
asasaorea: I1. Y, Bakyaun (ra. I, 11 u Jo6asnenue k ra. 1 u 1I),
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B. A. Dponwran (ra. V, § 1, 2, 3, 6, 7, 10, 12), M. M. Jlaraes
(rn.V,§§ 3,4,8,9, 11, 13) 3. B. KOHOHOBHq (m HIn IV), T1. I'.Ky-
JMKOBCKHI («Ta6nnubx» n «[Ipunoxenunsy).

CnycKu IMTepaTyphbl, KOTOPBIMH OOBLIYHO 3aKaHYHBAJHCh WHCTPYK-
UHH A/ Hab/MoJeHHH B [I€CTOM M3/IaHUH, B HACTOSILEM H3laHUH COXpa-
HeHbl. PekoMeHyemas suTepaTypa no o6WUM HIH GyHAaMEHTANbHBIM
BonpocaM aCTPOHOMMH TpHBELEHA B CJEAYIOUEM CIIHCKE:

. I1. 4. Bakyaun, 3. B. Kornonosuu, B. H. Mopos. Kypc obiueit actponompun.—

4-e uszx , Henp. W gom. — M.: Hayka, 1977.

2. A. A. Mapmowos. Kypc ofwelt acrpodusuku. — 3-e usi., nepepab. u
aon. — M.: Hayka, 1979.

3. A. A. Mapmuiros. Kype npakTHuecKod acTpodusnkn. — 3-e M3k., nepe-
pa6. — M.: Hayka, 1977.

4. A. A. Muxaiizos. Teopus 3atMernil. — 2-e u3n. — M.: Tocrexnspar, 1954,

5. H. H. Heavcon. Crioco6 HammeHblIHX KBaapatoB. — M.; JI.: OHTH, 1932.

6. 5. M. [ucores. MatemaTuueckast 06paboTka HabiwleHHH. — 3-¢ H3R. —
M.: Hayka, 1969.

7. H. I1. Bapabawos. [lpupoaa HeGecHbIX Ten M uX Habmogenue. — Xapbe
ko: Han. XTIV, 1969.

8. H. H. Cuomunckas. AGconoTHasi (POTOMETPHSI NPOTHXKEHHEIX HeGeCHBIX
obrekToB. — JI.: Hap. JITY, 1948.

9. B. I1. Lecesuy. Yto ¥ Kak HabmoaaTh Ha HeGe. — 5-e u3j., nepepab. — M.:
Hayxka, 1979.

10. 1. TI. Kyauxosckutd. CHpaBOYHHK JIIOOHTeNs acTDOHOMHM. — 4-¢ M3f.,
nepepa6. u jpon. — M.: Hayka, 1971.

11. M. M. Haecaes. JlaGopaTopHLI{i NPAKTHKYM 11O Kypcy o0uieH acTpOHOMHN, —
2-e u3n. — M.: Bricwras wxkoaa, 1972.

12. TMpaxTuueckue paGoTul no spesgHoit actpoxomuw/Ilon pea. I1. T'. Kyanxos-
cxoro. — M.: Hayxka, 1971.
) 13. A. A. Muxaiiros. 3sespupii ataac (zo 5,5 3Be3nHON Besnumnm). — 4-e
ns3a. — M.: Hayka, 1965.

14. A. A. Muxadiscs. 3Beannnii atnac (no 8,5 3Be3gHOH BeJMYMHBEI), — 3-€
n3a. — M.: Hayka, 1969.

15. A. A. Muxatircs. Atnac spespHoro veGa (20 kapt co 3mespamu jo 6,5
BeaMunHbl), — JI.: Hayka, 1974.

16. A. Beuaapwc Atnac Heba 1950, 0 (Atlas Coeli 1950,0). — Ilpara, 1957.

Kpome Toro, B [lepemenHoil yactu AcrpoHomuueckoro Kanenaaps
eXerofHo myGauKyercsi JOCTaTOuHO ofwupHas 6ubanorpadus acrpo-
HOMMYECKOH JIMTEpaTypnl CHELHaNbHO AJS JoOuTeJell acTpOHOMHH.



Fanasa I

SJIEMEHTbI COEPHYECKOM W TEOPETHYECKOHM
ACTPOHOMHH

§ 1. Teorpadmueckvue KOOPAMUHATHI

Tor anameTp 3eMJH, BOKPYT KOTODOrO OHa BpalljaeTcs, Ha3bl-
BAETCA OCHLI0 BPAUEH UL 3EMITH.

Ocb BpalleHHs nepeceKaeT NOBEPXHOCTb 3eMJH B JBYX TOYKax:
B cegeprom noatoce N w roocrom noaoce S (puc. 1). Cesepuslit nooc
TOT, CO CTOPOHBI KOTOpOro Bpa- . ¥
ueHHe 3eMJIH NPOHCXOLUT 11 P O- 4 ol O
THB YaCcOBOH CTpEeJKH.

Bonbmoi RKpyr Ha mnoBepXx- S
soctn 3eman (QG'M’Q), nnoc- e !
KOCTb KOTOPOTO NepneHiuKyJsap- oL .
Ha K OCM BpallleHHs, HA3HIBAETCH
SEMHLIM  IKEAMOpPoM .  3E€MHOH
5KBAaTOP JEJHT NOBEPXHOCTb 3€M-
/M Ha JIBa NOJYLIapus: CeBepHoe &’
(c ceBeprnM nosocom N) H 10XK- -
Hoe (C ICXKHBIM moJiocoM S). 4

Manwie Kpyr#, napanenb-

HHE 3E€MHOMY 5KBaTOpy, Hashl- : -
BAIOTCR eeozpaghuuecKumu napai- D
aseanmu. Teorpaguyeckan napad-

aeab (BB), orcrosimasi Ha 231/29 Puc, 1. Teorpaduueckne KOOPZMHATHI.

K ceBepY OT 9KBaTOpa, Ha3hIBaeT-

¢t ceseprbim mponurom, napaniens (CC), orcrosmas Ha 231/,° K wory
OT 5KBaTOpa, — lOXCHbIM mponukom. leorpadguueckne napasjeny,
orcrosimmye Ha 23Y,° OT MNOJIOCOB, HA3BIBAIOTCH MNOAAPHbIMU KpYea-
nu — cegeproin (AA) u rwoenein (DD).

Boabwofi monykpyr (NMM'S), npoxonsiuuii yepes MOJIOCH
3emaH 1 uepes TOUKY M Ha ee NOBEPXHOCTH, HA3LIBACTCA MePUOLAHOM
ToukH M.

Mepunuan, npoxopsumuii depes I'pPHHBHUCKYIO 006CepBAaTOPHIO,
INaBHYIO 06CepBATOPUIO AHIJIHH, CUHTACTCS HYAe8olM WIIH Ha4QAbHOIM
MEPUOUAHOM.

HyneBoit Mepuiyial H MEpHAKAH, OTCTOALLMA OT HYJIEBOTO Ha 180°,
LeRsT NOBEpXHOCTb 3eMJIH Ha [Ba HOJYIIAPHSA: 60CMOUHOe W 3anadHoe.

MNpamas nauung OM, coBnajawuias ¢ HanpapjieHHEM HHTH OTBEC3
B LaHHON TOYKe 3eMJiM, Ha3bLlBaerTcs omeecHod aurued.

—__—-—-"'-

DIF 50
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Tonoxenne TOYKH HAa 3eMHOH MOBEPXHOCTH omnpejensieTcss ABYMs
reorpauuUecKuMH  KOOpAMHATaMH: wwupomod @ u  doaeomod M
(unu 1),

Teoepagpuneckodi wupomod Toukn M HaspBaercs yroa (M'OM)
MEXKJy IJIOCKOCTbIO 3€MHOrO KBaTOopa M OTBECHOU JIMHHEH, NMpoxXo-
nswel yepes touky M. Ieorpaduueckne WHPOTH OTCUHTHIBAIOTCA OT
skBatopa ot 0 no +90° (ceBepHas IUMPOTA), €CAH TOUKHU JIEXKAT B Ce-
BepHOM moayiiapuu, # or 0 go —90° (10:kHaa WHPOTA), €CAH TOYKH
JexaT B IOXKHOM rnosywapud 3eMmau. [eoepagpuueckoii dorgomod
TouKH M HaswiBaercst AByrpaHHbiil yroa (GNM) mexiy [JI0CKOCTSIMH
HayaJbHOTO MEPHJHAMA M MEPUAHAaHA, NPOXOASILEro 4epes Touky M.

leorpaduyeckie JOATOTH OTCYMTHIBAIOTCH K BOCTOKY OT Ha-
YaJLHOTO MepHJAHaH4, T. €. B CTOPOHY BpaumieHns 3em/d, B npe-
¥ nenax ot 0 go 360° (B rpanycHoi
mepe), uau ot 0 g0 24 yacos (B
yacosofl mepe). HMHoraa poarorst
orcuuthiBatoTca or 0 no +180°
(or 0 no -12 4acoB) K BOCTOKY
(BocTounasa ponarora) u or 0 no
—180° (or 0 no —12 yacoB) K
3anajy (3amagHas [0Jrora) oOT
I'punBHua.

[Tpu pemenun MHOCHX 3ajad
MOXHO CYHTaTb, 4TO  3eMJs
npejcrasjaser cofofl ORHOPOAHKIA
wap. B aToM cayuae HanpasJeHue
buc, 2. Pasnnunble Buanl Feorpadudeckoii OTBeCHON JIHHUH B J1060H TOuKe
WHPOTH (WIS WATAAAMOCKM CHATHE MDEYES™  goypON MOBEPXHOCTH MPOMIET ue-

pes neHTp 3eMJIH M COBMAJET C ee
paauycom. Toraa reorpaduyeckas wwupora Touku M Moxer GbiTh U3-
mepeHa ayroi Mepunuana (MM'), a reorpaduueckan goarora — gyrofi
skBatopa (G'M).

Bcnencreue BpauleHHA BOKPYT ocH 3emias B AeHCTBHTENbHOCTH
HECKOJIbKO CIIIOCHYTa Y [OJIOCOB M uMmeeT ¢opMy szauncouda spa-
ujeHus, Manas ocb KOTOPOro COBMaJaer ¢ OCbi0 BpalleHusa. B sTom
clyuae HanmpapJeHHE OTBECHOH JHHHH He JJIf BCeX TOYEK 3eMHOH 0o-
BepXHOCTH OyheT NpoxoAuTh depe3 ueHtp 3emsan O (puc. 2), a Oyger
TlepecekaTh IJIOCKOCTb 38MHOr0 3KBAaTOPa B HeKOTOPOH Apyro# Touke
0,, He cOBNajas C paguycoM-BEKTOPOM O, T. e. ¢ npsamoit OM, coeau-
HSIOIEH LEHTP 3/AIUNCOHAa U TOYKYy M.

BenencrBue  HEOAHOPOAHOCTH pacnpefejenus mace B obJacTd
JaHHOH TOUKM oTBecHasd auHMA O;M MOXeT TaKike He COBNANATh U
¢ Hopmaabio (O,M) K NOBepXHOCTU SJJIHICOUAAR, T. €. C NepneHAnKy-
JApOM K KacaTeJbHOH IJIOCKOCTH B JaHHOH Touke 3emiH. [Ipunumas
3eMJ10 32 MMMNOCOHA BPamIEHHA C HEORHODPOAHBIM pacrnpeneneHHeM
macc, Heo6XOAMMO JJIA Ka)KZOH TOYKH Ha MOBEPXHOCTH 3eMJIH pas-
JUYaTh TPH BHA2 reorpaduuecKoét IIHPOTHE: 1) aCTPOHOMHYECKYIO,
2) reoUeHTPHYECKYIO ¥ 3) TCOAE3HYECKYIO.

10
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Acmporomuseckod (Wan 2eoepagueckoil). wupomod ¢ Ha3LIBAETCH
yroa (MO,Q) Mexay NIOCKOCTRIO 3€MHOTO SKBAaTOpa M OTBECHOM JH-
HYell B NaHHOH TOUKE. :

Teoyenmpuueckoii wiupomod @' HaswiBaercs yroa (MOQ) mexny
IJIOCKOCTBIO 3€MHOTO 3KBAaTOpa M PaiHyCOM-BEKTOPOM TOUYKH.

Teodesuueckoii wupomod (0603HaueHuss HE MMeeT) HashBaercs
yron (MO,Q) Mexay NJIOCKOCTbIO 3€MHOFO 3KBaTOpa M HOPMaJsibio
K SJJIMICOMAY B JAHHOH TOUKe.

HenocpeacTBEHHO H3 acTPOHOMHYECKHX Hab/ONeHHH H3Mepsercs
TOJABKO ACTPOHOMHUECKasi WHPOTa. M3 reoseaHyecKHX H3MEpEHHH
onpeLeNseTcs yKAOHeHue omeeca B NaHHOH TOYKe, T. €. HECOBMajeHHe
OTBECHOH JIHHHH C HOPMaJbi0O K 3JUIHNCOHAY, KOTOpO€ H JaeT 3aTeM
BO3MOMHOCTb M3 aCTPOHOMHUYECKOH IIMPOTH TNOJYYHTb Treojesnue-
cxylo. OIHAKO OTKJIOHEHHe OTBeca, KaK NpaBuio, MeHblie 3” (MCKJIO-
yas aHOMaJbHHE MECTa), H B aCTPOHOMHUECKHX 3ajlayaXx MM IpexeGpe-
raiT H HE JIeNAl0T Pas/IHUHs MEKAY acTPOHOMHYECKOH H reojesnye-
CKOH WIMpOTaMu.

TeonenTpuyeckas mupora ¢’ BHUHCAAETCA NO Gopmyie

¢ = ¢ — - (& - ¢*) 206 265" sin 20 + - ¢* 206 265" sin 4

(1.1
rie ¢ — acTPOHOMMYECKas (ToyHee, TIeOJle3HuecKas) IIMPOTa,
e=1V2a—d?
rje & — CIJIIOCHYTOCTb 3eMJH.
Panuyc-BeKTop p BhiuMcaAsieTcs no dopmyne
%= ——-;— (1 — é&?) e?sin? cp———g—e“sin‘cp, (1.2)

T ¢ ¥ e HMEIOT Te e 3HaueHus, uro u B opmyae (1.1), a @ — sxsa-
TOpHANBHBIA paguyc 3eMJH,

MexnyHapoansiii acrponomuueckuii coios (MAC) 8 1976 r. npunan
CleAYIOIHE 3HAYEHHS SJEMEHTOB 3€MHOTO 3JJIHICOMAA:

a = 6378140 M, b = 6356755 M, o = 1 : 298,257. (1.3)

C npHHSTHIM 3HauenneM o noayaum e = 0,006694, e* = 0,000045,
a gopmyanl (1.1) u (1.2) 6yayr umerb BUA

¢ = ¢ —692",74sin2¢ 4 17, 16 sin 4§p, (1.4)
£ =1-0,003325sin® ¢ — 0,000028 sin* . (1.5)

PasHOCTb MeX/y TeOIEHTPHYECKOH H aCTPOHOMHYECKOH IIHPOTaMH
ne npesniuiaer 12'. Ha mosocax u Ha sKBatope 3eMJIH 3Ta pPasHOCTb
paBHa HYJIO.

B otnene «Tabauubl» naHa taba. 23 A4 nepexoia OT acTPOHO-

MHYECKO# IIHPOTHl K TeONEHTPHYECKOH W AN BHIYNC/IEHHA -%.
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§ 2. HebecHas cihepa

Cdepa npoH3BOJBHOTO pajuyca C UEHTPOM, MOMENIEHHBIM B mpo-
HU3BOJILHOH TOUKE MpPOCTPAHCTBA, HasbiBaercst uebecrod cgepoil.
[Ipsaman ZOZ' (puc. 3), npoxoasiuas yepes UeHTp HeGECHOH Cdepnt

77
Puc. 3. TI'opusoHTaNbHas cucTeMa KOOPAH-
HaT,

d apaJuleJibHasi WJIH COBNajalo-
Ias ¢ HanpaBJeHHEM HHTH OTBeca
B JaHHOM TouKe 3eMJiH, Ha3bl-
BaeTCsl OMGECHOL WJIH 8epmuKab-
Hot aurued.

OtBecHasi JIMHUA MepeceKaer-
Cl C IMOBEPXHOCTbIO HeGecHOM
chepel B ABYX TOYKax: B
sernume (Z) — Haj TroJioBOH Ha-
6mojaTeass H B nPAMO MNPOTHBO-
noJIoKHOH Touke — Hadupe (Z').

Bonbuo#t - Kpyr HebecHOIi coe-
pet (SWNE), nnockoctb KOTO-
poOro neprieHAHKyJaspHA K OTBeC-
HOR JIMHWH, Ha3blBaeTcs marme-

MAMUYECKUM, WIH  UCTUHHbIM
2opusonmom.  MaTemaTuyeckuit
FOPH30HT  JENHT  TNOBEPXHOCThb

HeGecHol cdepsl Ha JIBe MOJOBHHBI: BHAHMYIO ANA HabalonaTeNs,
b 2

¢ 3eHuTOM Z,
¢ HapupoM Z'.
~ Manwiii kpyr HeGecHOH cdepsr
(aca), napannenspHblii MaTeMaTH-
4eCKOMY TODHU30HTY M IPOXOAs-
HIMHA 4epes3 CBEeTHJO O, Ha3blBaeTcs
arbMyKanmapamom CBETHJA,
bBonbwoit nonykpyr HeGecHoi
cheprr ZoZ', npoxopsmuii uepes
3€HHT, CBETHJIO O W Hajup, Ha-
3BIBARTCH KpYeOM 8biCOMbL, 6€p-
MUKAABHBIM KPYeoM, UIH TPOCTO
8epMUKQAOM CBETHJIA,

Huamerp P0OP’ (puc. 4), Bo-
KPYr KOTOpPOro TMPOHUCXOAHMT Ka-
JKyleecs BpalieHHe HeOecHOH
ceprl, HaA3bIBACTCA OCLIO MUPQ.
Ocbp Mupa nepecekaercs ¢ 1O-

H HEeBHAHUMYIO,

7’
Puc. 4. DxBaTopHadbHasl CHCTEMA KOOPAH=
HaT.

BEepXHOCTbIO HeGecHOl cgepnl B JBYX TOUKAX: B CE6EPHOM NOAOCE
mupa P u rosxcrom noroce mupa P’ . CeBepHBIH NOJMOC TOT, CO CTOPOHHL
KOTOPOro Kaxyuieecs BpalieHue HeOecHO¥ cepbl NMPOHCXOANT 1O
YacOBOH CTpeEJKe, ecii CMOTPeTb Ha chepy CHapyXH.
Boabmoi kpyr neGecuoit chepet AWA'E, naockoctb KOTOPOro
NepueHAMKY/AsipHA K OCH MHpPa, Ha3blBAeTCs HeDeCHblM 3K6amopoMm.
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HeGecnult 3KBaTOp AeJNT NMOBEPXHOCTL HeGeCHOH cdepw Ha ABa
NoJiylIapHsi: CEBEPHOE, C CEBEDHHIM INOJIOCOM MHpa P, H I0KHOE,
C IOKHBIM NOJIOCOM MHpa P’

Manwit kpyr HebecHoll cdepnl (bob), napannenpHeii HEGeCHOMY
5KBaTOPy M NPOXOASIUIMI Yepe3 CBETUNIO O, HasbiBaeTcst HebecHoll na-
paineablo, HINH CYMOUHOL napassenbio CBETHIA.

Bosbwoit nmoaykpyr HebecHoli chepst PoP’, npoxonamuit yepes
NOJIIoCH MHPa M 4epe3 CBETHJIO O, Ha3bIBAGTCH 4aACOBLIM KPYZOM, WIB
KpYy2oM CKAOHEHUS CBETHJIA.

He6ecunblii 5KBaTOp nepecekaercsi ¢ MaTeMaTHYeCKHM FOPHU30HTOM
B IBYX TOUKaX: B mouke socmoxka E u B mouxe sanada W.

bosbuwoit kpyr HeOeCHOH Cgephl P
SAZPNA'Z'P’, nIoCKOCTb KOTO-
pOro MPOXOAMT Yepe3 OTBECHYIO JIH-
HHIO H OCb MHpa, HasblBaercs He-
GecHoim MepUoUanom.

Heb6ecubifi MepHAHaH AENMT IO-
BepXHocTb HeGecHOR cdephl Ha ABa
noJylWapus: BOCTOYHOE C TOYKOH
BocToka E H 3anajHoe C TOYKOH
samaga W.

He6ecHrift MepuanaH nepecekaer-
€A ¢ MaTeMaTHYeCKHM TFOPH3OHTOM
B ABYX TOYKaX: B mouKe cesepa N v B
mouke wea S. Toukoit ceBepa Hashl- ~
BaeTcs Ta, Kotopas OJiHiKe K ceBep- 4

) Puc. 5. DKNHNTHYECKast CHCTEMa KOOpe
HOMY INOJIIOCY MHpa, TOYKOH lora — nuHar. ,
G/MNXKHSA K I0KHOMY NOJIOCY MHpa.

He6ecHplit MepHaHaH nepeceKkaeTca ¢ HEOECHBIM 3KBAaTOPOM B ABYX
TOYKax: B BepXHeli TOuke 3KBatopa A, KoTopas OJuxke K S€HHTY
Z, H B HHKHeH Touke sKpatopa A’, KoTtopas Onumxe K Halu-
pyZ.

TyockocTH HeGECHOro MepHJHaHa H MAaTEMATHYECKOI'O TOpH30HTa
nepecekaiorcss no npamoit NS, KoTOpas HasblBAeTCs noaydennol
Auxueld.

Jlyra uebecroro mepuanasa PZASP' aBnsiercss BepXHeil HacTbio
MepuiMaHa, a ayra PNA'Z'P’ — unxued.

Boabiwo#i Kpyr (puc. 5) neGecuolt cdepnl EYE'Z=, naockocTb
KOTOPOro HaKJ/OHEHa K MJIOCKOCTH HEOECHOTo 3KBAaTOpa MO YIJIOM e,
HasbiBaeTcs sKaunmuxod. Yroa e jaa  1981,0 *) ropa papen
23°96'30",31. Jlse Touku HeGecHOil cephl, oTcTOsIMLKE Ha 90° OT BCex
TOYEK SKNHOTHKH, HAa3bIBAIOTCA CesepHblM noatocom skaunmuku I1 (B ce-
BEPHOM TNOJYILUAPHH) H HOJCHLIM NOAIOCOM IKAUNMUKU [T (B 10xkHOM
noJymapHuu).

*) 1981,0 0603Havaer sn0Xy (MOMEHT) Hauaja TPONMHUeCKOro (ujiH GecceseBa)
roaa, Korna foarota Conuna paBHa ToyHo 280°, u cooTmercTsyet Aate 1981, snBapb
0,4314, 1. e. 1980, nexa6psb 31, 104 21M 13 ¢ ademepusHOrO BpPEMEHH.
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Tlo 5KJMATHKE NPOUCXOAMT BHUAHMMOE FOAUUYHOE AB H-
weunue Conmuna Ha (oHe 3Be3] B HampaBJeHHH, 06 p a T-
H OM CYTOYHOMY BpaUleHHIO HeGecHOH cdephl.

DKNUNTHKA NepeceKaeTcss ¢ HeGeCHbIM 3KBAaTOPOM B IBYX TOYKax:
B TOUKe eecenrezo pasnodencmeus Y U B TOUKE OCEHHE20 pasHOOeHCm-
sus 2=, Touka BeceHHEro paBHOAEHCTBHA Ta, B Kotopoii ConHue nepe-
CeKaeT HeGecHLIl 3KBATOp, MEPEXOis H3 IOHOTO moJymapus Hebec-
HOit cthepnl B ceBepHOoe, B TOuke oceHHero paBHOAeHCTBHA CosHue

NepexoiUT H3 CEBEPHOro noJayua-
pHA B I0XKHOE.

ToukH B3K/AHOTHKH, OTCTOSLLHE
OT paBHOJEHCTBeHHbIX Ha 90°, Ha-
3bIBAIOTCA: TOYKOH aemrezo COAHYe-
cmoanua (B CEBEPHOM TMONYIIAPHY)
B TOUKOHN 3uUMHEZ0 COAHYECMOAHUA
(B 10KHOM MOJYLIapHH).

Boabiofi nonykpyr HebecHOH
cheput IloIT', npoxonsumuii yepes
NOJIIOCHl IKAHNTUKH U 4Yepe3 CBeTH-
JIO G, HA3bIBAETCH Kpyaom tiupomol

" CBETHJIA. :

Bonpmwo#t xpyr (puc. 6) nebec-

Hoit coepnt G5} G', HauGosee 6u3-
Pyc. 6. Fanamn;i(;{l;e_lrﬂ cucTemMa Koop- KUH K cpenﬂeﬁ JUHHHU MJle‘lHOI‘b

' [1yTu, HasbBaeTca 2asaKmuvecKum
sxeamopom. TlosoKeHHE TaJaKTHUECKOrO 3KBAaTopa 3aJaeTcs SKBAaTo-
pUHaIbHEIMH KOOPAHHATaMH (cM. HHXe, § 8) ero cesepHoro nosoca I,
T. €, TOYKH, oTdTosimiedi Ha 907 OT Bcex TOYeK rajlaKTHUECKOro 3KBa-
TOpa U HaxoAAuleHcs B CEBEPHOM noJymapui HebecHoll cdeprl. dua-
MeTPaJbHO MPOTHUBONOJIOKHAA Touka HebecHOH cdepnl ' HaswiBaercs
IOKHBIM TAJAaKTHYECKHM noJocoM. DBosbiioff noaykpyr HeGecHOH
cepnr FoCT’, npoxomsimuii 4epe3 rafakTHYeCKHe IOJIOCHL H yepes
CBETUJIO O, HA3LIBAETCH KpYeOM 2aAQKMUHecKot wiupomoe. CBe-
THAA. .
Touka nepecewenus HeGeCHOro 3KBAaTOpa C rajakKTHYECKUM 3KBa-
TopoM, riae Miaeunniit [lyTs nepexoaHT H3 I0XHOTO MOJYIIAPHSA
B CeBepHOe, €C/IM NPH TOM HATH NPOTHB YaCOBOH CTPEJIKU H CMOTPEThb
C CEBEPHOrO rajJaKTH4YeCKOro MOJIOCa, HA3bIBARTCSA 60CXO0AUUM Y3A0M
§] ranakTH4eCKOro SKBAaTOpa Ha HeBeCHOM 3KBaToOpe.

§ 3. Cucrembl HeGECHBIX KOOPAHHAT

a) TopusoHTadbHAaA cucrema. YrioBoe paccrosi-
HHe no BepTHKanbHOMY Kpyry Co (puc. 3) OT MaTeMaTH4e€CKOro rop-
30HTa A0 CBETHJA, HJH LEeHTpabHbl yron COo, Ha3LIBACTCH 66ILOMOL
CBETHJ1a HaJ TOPH30HTOM.

Bricota 06o3HauaeTcs Gyksoit h u orcunthiBaercs ot 0 xo +90°
K 3€HMTY (CBETH/IO HAXOXMTCH B BHJMMOH 4acCTH HeGeCHOH cepnt) #
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or 0 no —90° K Hagupy (CBETHJO HaXOAMTCA B HEBUAHMON YacTH
nHebecHOH cdeprl).

Yranosoe paccTosiHMe MO BEPTHKAJAbHOMY Kpyry Zo OT 3€HHTa JO
CBEeTH/IA, MJH leHTpanbHplil yron ZOo, HasbIBAe€TCH SEHUMMbIM pac-
cmosHuem CBETHJA.

3eHHTHEIE PAacCTOSIHHA 0G03HaualoTcss GYKBOH 2 M OTCUHTHIBAIOTCA
or 0 g0 180° K nazupy. CBeTHna, HaxoAAMmIHeCs B BUAUMON HaCTH He-
Gecnoii cheprl, uMetor z < 90°, a B HeBHANMO yacTH 2 > 90°,

Mex1y 3eHUTHEIM PacCTOAHHEM W BLICOTOH OJHOIO W TOrO Xe CBe-
THJa BCerla CnpapeiJHBO COOTHOIIEHHE

2+ h =90 | (1.6)

ITosroxkeHHe CBETHJIa HA BEPTHKAJbHOM KPyre MoXKeT GpITb 33JaHO
AuGo 3eHUTHHIM PaccTOsiHHeM, JBHO0 BHICOTOH,

Ceemuaa, HaxodAwuecs Ha 00HOM aAbMyKanmapame, umerom oou-
HAKOBbIE 8bICOMBL U OOUHAKOBbIE SEHUIMHbIE PACCMOSAHUS.

YraoBoe paccrosiHHE MO MareMarHuecKomy ropusonty SC ot
TOYKH 10ra S 0 BEPTHKAJbHOIrO Kpyra, NpOXOJsILero 4epes CBETHO,
uin ueHTpandbHuil yron SOC, HasBIBaeTCs asumymom CBETHJA.

AsuMyTH 0603HauaioTCcs 6yKBO# A WM @ H OTCUHTHIBAIOTCA BC T O -
POHY CYTOYHOTO BpalieHHA HeGecHOH chephl, T. €. B CTOPOHY 3a-
naga or 0 go 360°. MiHorna asuMyThHl oTcuuThHIBatorcs oT 0 1o -{-180°
K 3anany (sanaduvie asumythi), 1 o1 0 10 —180° K BOCTOKY (80cmouHbie
83UMYTHI).

Ceemunrq, HaxoOsuyuecs Ha OOHOM 6ePMUKAABHOM Kpyze, UMEOMm
o0uHaKosble a3UMYMbL. '

B reojesun asuMyThl OTCUHTEIBAIOTCA OT TOukH ceBepa N nmn6o
ot 0 10 360° B cTOopoHy BocTOKa, Mu6o ot 0 xo --180° socmouroie u ot 0
no —180° sanaduele asumyTtr. Tak OTCUHTHIBaEMHIE a3HMYThl Hashl-
BalOTCH 2200€3UMeCKUMU, B OTJIHYHE OT ACMPOHOMUMECKUX A3HUMYTOB,
OTCUHTBHIBAEMBEIX OT TOYKH Iora. Mexay reoResHueCKHM AasHMYTOM
A’ n actpoHomHuecKHM A CYMECTBYeT NPOCTOE COOTHOLIECHHE

A" = A + 180°. (1.7)

3Hak «mmoc» Geperca aas A < 180°, WM AAs OTPHUATENbHBIX
(Boctounnix) A, munyc — pas A > 180°% uan nonoxuTeNbHHX (3a-
najsux) A.

6) [lepsas sKkBaTOpHaJdbHasA CHGTEMa., Yo
BOE PaccTosiHUe no yacoBoMy Kpyry Co (cM. pHe. 4) OT He6ecHOro 3KBa-
TOpa IO CBETHJIA, UJIH LeHTpalbHuH yros COO, Ha3LIBAETCS CKAOHEH Lem
ceerusia. CkyoHeHus oGo3HayaloTcss OyKBOH 8 M OTCUMTHIBAIOTCH OT
0 no -+90° K ceBepHOMY NOJIOCY MHpPA (CBETHJIO HAXOAHTCS B CEBEPHOM
nonymapuu) u or 0 g0 —90° K 10:KHOMY noJiocy (CBETHJIO HaXOLHTCH
B I0XKHOM NOJYLIapHH).

Yraosoe paccrosiie no yacoBoMy Kpyry Pa, OT ceBepHOro no-
moca MHpa A0 CBeTHJa, WIH UeHTpajbHeI# yron P00, HasmBaercs
noApHoM  paccmoanuem cBeTuna. [losnspHee paccTosHus o6o3Ha-
yaioTca GyKBOf p M orcunThiBaioTca OT 0 A0 180° K 102KHOMY HOJIOCY
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mupa. CpeTHNa, HAXONAIUECH B CEBEPHOM MOAYWADUH, UMEIOT
p < 90°, a B 1oxHOM noJytapuu p > 90°.

Mexay MOJAPHBIM PACCTOSIHHEM H CKJIOHEHHEM OJHOrO H TOFO XKe
CBeTHJIa BCETjJa CIPAaBEAJIHBO COOTHOUIECHHE

p+ 8 =90 (1.8)

lNonoxKeHue cBeTHJIA Ha YaCOBOM Kpyre MoxeT ObITb 3alaHo mo-
NAPHLIM PACCTOSAHHEM JIHOO CKJIOHEHHEM.

Caemusa, Haxodsuiuecs Ha 00HOU CymouHOL naparreat, umeom
00UHAK0B0E CKAOHEHUE U 00UHAKO80E NOAAPHOE PACCMOosHuUe.

YrioBoe paccrosuxe no HeGecHomy 3kBaTopy AC oT BepxHei
TOYKM 3KBATOpPa /10 YACOBOTO Kpyra, MPOXOASIIEro yepes CBETHJO,
uaH uentpanbHuiil yroa AOC, Ha3bIBAETCS 4ACO8bIM YeAOM CBETHJIA.
Yacosble yrisl 0603HauaioTcsi 6YKBOH { M OTCYHTHIBAIOTCA B CTOPOHY
CyTouHOro BpaiieHns HebecHoit cdepst ot 0 H0 360° (8 rpaaycHoft
mepe) uau ot 0 1o 24% (B wacoBo# mepe).

Unorna wacospie yrael otcunthiBaiotest ot 0 no -+180° (ot 0 no
12h) k 3anany (3ananHele yacoBeie yrJibi) W oT 0 p0 —180° (ot 0 O
—12h) K BOCFOKY (BOCTOUHBIE YAaCOBBIE YTJIBI). '

Ceernuia, Haxo0auuecs Ha 0OHOM 4acosom Kpyee, umerom o0unaKxo-
6bill  4acosoll Yeoa.

B) BTopas 3KBaTOpHalbHAas cUHCTeMa. Yrao-
Boe paccTosiHHe no HeGecHomy 3KBatopy Y.C (cM. puc. 4) oT TouKH
BECEHHEr0 PaBHOJEHCTBHA JO 4aCOBOTO Kpyra, MpOXOAALIEro uepes
CBETHJIO, HJIH LIeHTpaIbhbiil yroa Y OC, HasbiBaeTCs npAmblim 60Cx0xc0e-
Huem CBETHJA.

TlpsiMble BOCXOXIEHHS 0003HaualoTca OykBoit o uau A W orcuu-
THIBAIOTCS B CTOPOHY, M POTHBOMNOJOXHYIW CYTOYHOMY
spaiennio Hebecnoil cepnl o1 0 1o 360° (B rpaaycHolt mepe) uiH ot 0
10 24" (B uacoBoi Mepe).

Ceemuaa, HAX0OAUUECS KA 0OHOM 4ACOBOM Kpy2e, umerom 00uHaKo-
60e npamoe B0CX0dcOeH Ue.

[IpsiMoe BOCXOXJEHHe M CKJIOHeHWe, MJH [PsAMOe BOCXOXKIEHHE
W [0JIAPHOE paccTOsiHHe, O6pasyioT BTOPYIO 3SKBATOPHAJbHYIO CH-
creMy He0ecHBIX KOOpAMHAT.

r) KAHOTHYECKas CHCTEMa. YIIOBOe pacCTOAHHE
no Kpyry wupotsl Co (puc. 5) OT SKIHMOTHKH 1O CBETHJA, WUJH LEH-
tpasbhbiil yron COo, HasbiBaeTCs acmponomuyeckol uiupomol CBe-
Twja. ACTPOHOMHUECKHE IHPOTH 0603HaYatoTCs OYKBOH b ¥ OTCUHTLI-
Balotcesa of 0 10 +90° K ceBepHOMY noJocy H o1 0 10 —90° K 10xHOMY
(I0M1I0CY 3KJHOTHKH, » ’

Ceemuaa, HAX00AULUECS HA OOHOM MQAOM Kpyee, NAPAANCIbHOM
SKAUNMUK €, UMeom 00UHAKO8bE QCMPOHOMULECKUE ULLPOmbL,

YranoBoe paccTosiHde 10 SKAUNTHKE Y C OT TOUKH BECEHHEro paBHO-
ZIeHCTBHA A0 KPYra IUHPOTHI, MPOXOAAINEro uepes CBETHJO, HJIH UEH-
Tpa/bHblit yroa YOC B NJIOCKOCTH SKJIUNTHKH, HA3bIBACTCH aCIMPOHO-
Mmuseckoli Qoszomoti CBeTHAA. ACTPOHOMHYECKHE MHOJTOTH 0003Ha-
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yawTcsi GYKBOH A U OTCYMTHIBAIOTCA B CTOPOHY BHAHMOTO TONHYHOTO
neuxenus Connna no skauntuke or 0 no 360°.

Ceemuna, Haxo0auuecs Ha 0OHOM KpY2e WU pombL, UMeron 00uHaKe-
gote acmpoHomusecKkue 0oazomol.

1) TanakTHyecKasa CHCTEMA. YrioBoe paccrosHue
Mo KpyTy rajaKTHYeCKOW LIMPOTHL Co (puc. 6) or ra/nakTH4eCKOro
5KBaTOpa IO CBETH/Ia HA3bIBAETCA 2AQKIMUHECKOL wiupomoti CBETHNA.
aakTHYeCKWe LIMPOTH 0603HaualoTcs GYKBOA b H OTCUHTHIBAIOTCA
or 0 1o +90° K ceBepHOMY TajlaKTHYECKOMY MOJIOCY H OT 0 xo —90°
K I0XXHOMY FaJIJaKTHYECKOMY [OJIIOCY .

YrnoBoe pacCTosiHME MO TaJlaKTHYeCKOMY SKBATODY §LC or BoC-
XONAIEr0 y3/a FaJaKTHYeCKOro 3KBaTopa Ha HEeGECHOM SKBATOpE 1O
Kpyra raJlaKTM4eCKOH LIHPOTHI, MPOXOAAIIErO Yepe3 CBETHJIO, Hashl-
BAETCH 2asaxmu4eckoll doazomodi cBeTusa. lallakTHYECKHE NOJTOTH
oBoanayaioTcs 6yKBoil [ u oTcyuThiBaloTes 0T 0 210 360° B cropoHy,
NPOTHBOMOJOXKHYIO JBHXEHUIO 4acoBO# CTpEJKH, eCnH
CMOTpeTh HA TJIOCKOCTh TaJlaKTHYECKOro SKBAaTOpa CO CTOPOHBL €ro
CeBEepHOro MmoJIIoca.

C 1971 r. npunsTa HOBas CHCTeMa TraNaKTHYECKHX KOOpIHHAT,
B KOTOPO#1 A0JIrQTa [ OTCUMTHIBAETCHA HE OT BOCXOAALLEro ysJ/a §},aor
TOUKH TadaKTHYECKOTO 3KBATOpa, COOTBETCTBYIOLICH HANPaBJCHHIO
Ha 1eHTp ['aNaKTHKH. DTa TOYKa OTCTOWT Ha l, = 33°,0 K 3anagy ot
Bocxoasiero ysaa. Cie0BaTesIbHO, raJakTH4€CKast 10JroTa { B HOBO#
cHeTeme W nodirota I B crapoiil cucTeMe CBA3aHBI NPOCTHIM COOTHOUIE-
HueM: :

l=10+1,=1 4+ 330.

Ecan npu stoM okaxercs [ > 360°, T0 U3 MO/yYEHHOTO 3HAYEHUA
! cnenyer Beiuectb 360°.

§ 4. Eanunnpl mMepsl BpeMeHH

[IpomeKyTOK BpeMeHH, B TeYeHHe KOTOPOro 3emss1 penaeT OJHH
NOJHBIE OGOPOT BOKPYT CBOEH OCH OTHOCHTE/bHO KaKoH-HUGY b
TOUKH Ha HeGe, HasmBaercs cymxamu. CYTKH ABJIAKTCA OCHOBHOH
eAuHULIEH Mepbl BPEMEHH.

Cyrku genaTcsi Ha 24 daca, 4ac (") — na 60 muHyT, MHHYTa
(™) — na 60 cekyHi, cekynaa (°) — Ha aecsiTbie, COThIE H T. A. LOJH.

TIpOROMKHTENBHOCTb CYTOK 3aBHCHT OT TOTO, OTHOCHTE/IBHO KaKofl
TOYKH Onpelessercss NepHOX BpauleHHR 3emid.

B actpoHoMuH 32 TOYKH, ONpeieasiiouiue MPOAOIKHTEAbHOCTD
CyTOK, NPHHHMAWTCS:

1) mouxa eecetHeeo pasHoOeHcm8Us,

9) Coande (sucmunnoe Coinyer),

3) cpednee 3KBAMOPUAALHOE COMHYE.

a)3Be3qHbB e CYTKH, 3Besanoe Bpewms. [lpowe-
KYTOK BPEMEHH My ABYMs MOC/IENOBATe/IbHBIMH OLHOMMEHHLIMH
KyAbMUHAIMAMHE TOYKH BeCceHHEero paBHOAECHCT-
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B'M 7 HA OflHOM M TOM JXKE 3EMHOM (reorpadHuecKOM) MEPUAMAHE Ha-
3HIBa€TCS 38e30HbIMU cymramu. ' R

3a Hayano 3BE3AHBIX CYTOK Ha JAaHHOM MEPHIMAHE NPHHAMAETCA
MOMEHT B € P X H € 1 KyJIbMHHAlHH TOYKH BECEHHErO PaBHOJEHCTBHA.
Bpewms, nporekinee 0T MOMEHTA BepXHell KyJbMHHAIHYU TOYKH BeCeH-
HETo PaBHOJEHCTBHS 1O JIIOGOTO APYToro ee MoJIOXKEeHHs, BHPaKeHHoe
B JI0JI9X 3BE3AHLIX CYTOK (B 3Be3JHBIX uYacaX, MHHYTaX, CeKyHAax
¥ T. I.), HA3bIBACTCS 36e30NbLIM GDEMEHEM. '

36e30n0e epema s Ha OGHHOM Mepuduare 6 A60L MOMEHM YUCACHHO
PABHO 4aCOBOMY Yery MOUKU 6ECEHHE20 PABHOOEHCMBUSL Iy, BbIPAKCEHHOMY

8 uacoeoil mepe, T. e.
s =1y. (1.9)

36e30H0e 6pems PasHO MaKdice CyMMme 4acogoeo yeaa t a106020 ceemuna
U NPAMOE0 BOCXOJNCOEHUS O 31020 He C6ermuaa, T. e.

s=1-+a. (1.10)

B MoMeHT BepxHeil KyJbMHHAauMH- cBeTHaa { = 0 u 3Be3NHOE
Bpems

s=a. ((l‘ll)

6) HcTHHHBE CONHEeUYHBE CYTKH, HCTHHHOE®
conneuHoe BpeMmsa. [IpoMexXyTOK BpeMeHM MENKAY ABYMA
NOCNEN0BATeIbHEIMY . OHOMMEHHBIMH KYJbMHHALMAMYA [E€HTPa BHIH-
moro aucka CosiHIa Ha ONHOM M TOM K€ 3eMHOM (reorpaduyeckom)
MepHIMaHe Ha3LIBAETCH UCMUHHbIMU COAHEHHbIMU CYMKAMU.

3a Hauano HCTHHHBIX COJIHEYHBIX CYTOK Ha JAHHOM MepHAHaHe
NPHHUMAETCS MOMEHT HMXKHeHl KyJbMHHauu¥ HcTHHHOro CosHna
(McTuHHAs nosiHOYb). BpeMms, nporekinee OT MOMeHTa HHXHEH KyJb-
muHauuMu ucruHHoro CosHua Ao J060ro APYroro €ro NOJIOMNEHHS,
BbIPaXX€HHOE B'JI0/I1X MCTHHHBIX COJIHEYHBLIX CYTOK (T. €. B HCTHHHBIX
COJIHEYHBIX YacaX, MHHYTaX, CeKYHAAX M T. A.), Ha3bLIBACTCH UCMUN-
HbIM CONHEUHBIM BDEMEHEM. :

Hcemunnoe coaneynoe spemsa me Ha OaHHOM mepuduare 6 Aoboil
MOMENIM HUCAEHHO PASHO 4ACOBOMY Y2AYy UCMUHHO20 COAHYa lg, 6bipa-
oHeHHOMY 6 wacoeoll mepe, natoc 128, 1, e.

Mg =1+ 127 (1.12)

Benencrsue toro, yto uctunHoe CosHue ABHXKETCA HE MO SKBa-
TOPY, @ IO 3KJHNTHKE ¥ C MePEMEHHOH CKOpOCTbiO, HCTHHHOE COJ-
HeyHOe BpeMS HEPaBHOMEPHO, a NPOLOJKHTENbHOCTh HCTHHHBIX COJI-
HEUHBIX CYTOK He ABJAETCS NOCTOSIHHOH BETHYHHON B TeueHHe roja:
3HMOH OHa OoJibllie, YeM JIeTOM.

B) CpeanHue COJHeUYHHEe CYTKH, CcpelaHee
colHeuHoe BpeMmsa. DBoofpaxaemas Touxa, paBHOMEPHO
JABHKYIIAACA N0 HEOECHOMY 3KBATOPY TaK, YTO B KaxKAui MomeHT T ee
npaMoe BocxoxJaeHne A paBHo cpenHeil poanrore uernuuoro Connua L,
BasblBACTCA CPEOHUM IKBAMOPUAALHOIM COAHYEM.
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[IpOMENYTOK BPEMEHH MeXAY ABYMS NOCIEAOBATENLHBIMA OXHO-
HMEHHBIMH KleledHaU.HHMH cpentero 3KBaTOpPHANbHOTO COJIHIIA Ha
OLHOM U TOM e MepHAUaHe HA3bIBACTCS CPEOHUMLU COAHEUHBLMIL CYIm-
kamu. 32 HAUAJIO CPENHUX COJHEUHBIX CYTOK Ha NAHHOM MEDHHAHE
HpHHUMAETCA MOMEHT HUXKHEH KyJbMHHAUMH CPELHEro 3KBATOPHUAJb-
HOTO COJHLA (CPEAHss MOJHOYD).

Bpewms, mpoTeKilee OT MOMEHTa HUXKHE# KyJAbMUHALUH CPELHEro
5KBATOPHANBHOTO COJHIA AO JIOGOrO JAPYroro ero MnoJOMEHHs, Bbl-
paMeHHOE B JOJAX CPEAHMX COJHEYHBIX CYTOK (B CpemHHX COJIHEY-
HBIX uacax, MHHYTaX, CEKYHIAX U T. A.), Ha3bIBAETCs cpedHuM Coanet-
HblM BPeMEHEM.

Cpednee COAHeHHOE BDEMA M HA dannom mepuduare 8 06O MOMER M
WUCAGHHO PABHO 4ACOB0MY Yery CpedHezo 9KEamopuarbhoeo CoARYaA fops
BOLPANCEHHOMY 8 4ACOBOU Mepe, NAtoC 128 1. e,

m =t + 12" (1.13)

Cpenusia poarota Heruunoro CosHua, a CNEAOBATENBHO, U PIMOE
BOCXOXICHHE CPELHEro 3KBaTopHaibHOro ConHua, Vs JoGOro Mo-
menta T BLIYHCASIOTCA MO GopMyJe

L=A=Ly+n(T—Ty, (1.14)

rie Ly — cpeaHss AOJroTa A1 MOMEHTa T, & n — cpeiHee yBeJaH-
yenue poarotnl ConHua.
Cornacao C. Hbioxomy,

A = 18h38m45s, 836 -} 86401845, 542T - 05, 09372,

rie T — YUCJIO IONMMAHCKHX CTONeTHH (CM. § 6) or momenra 1900 r.,
auBapb 0, 128 cpenHero COJIHEYHOIO BpEMEHH B ['punBuye (cpepHuit
TPMHBHYCKHH MOJeHb), HJH

A — 18038m45s 836 -+ 236¢,55536049d +- 05,09377,

rae d — 4MCJI0 CPEfHMX CYTOK, MPOTEKIUNX C 1900 r., sigsapp 0, 120
(cpeaHuit TPHHBHYCKHHA TIOJI[IEHD).

[lo 5THM ¢OpMyJaM BbIYHCHAETCS 3Be3/lHOE BpEMs B CPELHION
TPHHBHYCKYIO MNOJHOYb, KOTOpOE nyGJAHKYeTcss B aCTPOHOMHYECKUX
KaJleHfapsX.

) YpaBHeHHEe BpPEeMEHH. PasHocTh 4acoBeIX YIVIOB
CPeJHEro 3KBaTOPHANBLHOTO COMHUA fo, B HCTHHHOTO Conuua #s Ha3pl-
BAETCs YPABHEHUEM BpeMeHU M.

[IpubnukeHHas BeJHUMHA YPaBHEHH7 BpEMEHH (¢ owuGKoh
0m,1—0™,2) MOeT ObiTb BBIYHCJEHA 10 hopMyJIe

N = tep — to = 7,7 sin (L + 78°) — 97, 5sin 2L, (1.15)
rie L — cpennsis ponrora Cosauua.
B nepemennoit wacTH ACTPOHOMHYECKOrO Kanennapa BATO

ypaBHeHHe BpeMenu Jaercsi B 0" BCeMHPHOTrO BpeMeHH KaxIbiX CyTOK
B CEeAbMOM CTOJOLE COJHEUYHBIX 3deMepul.
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1) CBA3b HCTHHHOTO CONHEYHOTO BPEMEHH
CO CpPeJHHM CcOJHeuYHHM BpeMenem FEcan Ha Ka-
KOM-HUOy1b MepHAHaHe WCTHHHOE COJHEYHOe BPEMs DPaBHO Mg, TO
cpelHee CONMHEYHOe BpeMs m Ha 5TOM e MepHIHaHe onpepensiercs
no ¢opmyne

m=m@—{—n. (1.16)

M nao6opor, ecan cpepnee conHeyHoe BpeMsi PaBHO /M, TO MCTHHHOE

COJIHeYHoe BpeMms

Mg = M ~ 1. (1.17)

e¢) OrnocHTeabHas NPOAOAKHTEABHOCTD

CpelHHX COJHEUYHH X U 3BE€3JHBX CYTOK. Brpo-

- nugeckoM roay (cM. § 6) comepaxkurca 365,2422 cpeaHHX CONHEUHBIX
CYTOK H 366,2422 3Be3aHbIX .cyTOK. CneloBartelibHO,

365,2422 cpenH. COMH. CYTOK = 366,2422 3Be3nH. CYTOK.

Orcioga, ¢ onHOH CTOPOHH,

366,2422

m 3BE€3/H. CYTOK

1 cpean. coNH. CYTKH =

U, C APYroi# CTOPOHHI,

: _365,2422
3Be3]lHbl€ CYTKH = —mcpeﬂﬂ. COJIH. CYTOK,
Koadpnuuent
f—= 3062422 _ 4 009738 a9
365,2422 ™ :

CJOYXKHUT IAA nepesoja NIPOMEXKYTKOB CpeiHero COJHCYHOrO BPEMEHH
B 4acbl, MUHYTHl ¥ CEKYHJBI 3B€3JHOTO BPEMEHH, a KO3(PpUIHEHT
365,2422

r__ SO9LrLe
kB = 366.2493 0,997270 (1.19)
— LN18 TepeBoja MPOMEXYTKOB 3BE3JHOTO BPEMEHH B 4achi, MUHYTH
1 CEKYHJIbl CPEIHEro CONHEYHOTO BpeMeHH. TakuM o6pa3oM, ecnr npo-
MEXYTOK BPEMEHH B CPEIHHX COJHEYHHIX €HHHIAX eCTb /71, a B 3Be3J-
HLIX €JWHHIax §, TO

mk==s, sk’ =m, (1.20)

Orciona, B 4aCTHOCTH, CJAEAYET, 4YTO

24" cpen, conn. Bpemenn — 24"03™56°%,5554 3BesHoro BpeMeHH,

LI » » = 1P00™09%,8565  » »
1™ s » » = 1™00°%,1643 » >
15 » » » = 15,0027 » »

24" 3pess. BpeMeRH = 23956™04%,0905 cpeiH. COH. BpeMeHH
LI » = . 59M50%,1704 » » »
1m » = 59%,8362 » » »
1® » » = 05,9973 » » »
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Jlns ofnerueHusi BHIYHCJEHHH HA OCHOBaHUH coornowenuit (1.20)
cocraasiioTest Gosiee noapoGHble TaGJHIbL, O KOTOPLIM Jaoboft mpo-
MeXKYTOK BPEMEHH, BHIPaKeHHBIA B ONHHUX €AUHHIAX, MOXHO JIETKO BLI-
pasuTb B Apyrux enunuuax. Takue TaGANIBl NOMEIleHbl B OTAeNe
«Tabauusy (taba. 14 u 15).

%) Cpasb CpenLHEro COJHEHYHOTO BpeMEHH
co apesannm BpemeneM. 1. Ilycte m ecth cpeanee con-
HeYHOe BpeMS B HEKOTOPbI/i MOMEHT COOTBETCTBYIOLIEH KaJleHaapHOil
1aThi Ha KaKOM-HMGYIb MepHAHaHE C BOCTOYHOH goaroroii ot I'puH-
guya A. TpeGyercs BbIYHCAHTb 3BE3JIHOE BPEMA S B STOT XKE MOMEHT,
HA 3TOM Ke MepHAHaHe.

[pexze Beero HEOGXONUMO BEIYHCIHTD 3BE3AHOE BPEMS Sp B CPEA-
HIOI0 MOJIHOUb HA A2aHHOM MepHAHaHe 10 ciieayiouel popmyne:

h
5g= Sy — %-3‘“565,5554, (1.21)

rae S, — 3Be31HOE BPeMs B CPEAHIOI0 IPHHBHUYCKYIO MOIHOYD COOTBET-
cTByiOmell KaJeH1apHOH [aThi, KOTOPOE MOXHO BHIYHCJHTE C MO-
vompio ¢opmyJiet (1.14) uau B3ATH U3 Actponomuyeckoro Exeron-

uukKa.
B [lepemennoit wacru AK BATO omo nano B mOCHEIHEM
cronbue agemepun ConHua.

h
Bennuuua —2%‘7-3'“565,5554 TaKkxe MoXeT ObITb 3apaHee TaOyJH-

poBaHa mo aprymenty A (cm. Tabu. 11 B orpene «Tabaunep). 3atenm

BbiUHCcaAACM
s = S -+ mk
HAN "
§=S, — ﬁ—h- 3m56s 5554 |- mk (1.22)

(k = 1,002738).

9. TlycTh § ecTh 3BE3JHOE BpeMs B HEKOTODEI MOMEHT COOTBET-
CTByIOmEHl KaJeHAapHOM AaThl HA KaKOM-HHOYIb MEpUAHAHE C BOCTOH-
ot noarotoit or 'punsuua A. TpeGyercsa BHIYHCIHTD CPEAHEE COTHEY-
HOe BpeMsl /M B 3TOT K€ MOMEHT, Ha 3TOM e MepHIHaHE.

BLIUMC/IHB 3BE3HOE BpeMs S, B CPEAHIOI MOJHOYb COOTBETCTBYIO-
weit KanemgapHOf Narhl Ha JaHHOM MepHAMaHe 1O dopmyae (1.21),
CMOXKEM NOJYYHTb CpPefiHee COJHeuHOe BpeMs fo dpopMmyie

m= (s — s) &

HAH
h
m— [s _ (So — e am560,5554 )] & (1.23)

(¢ = 0,997270).
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Hns npnGauMeHHLIX PacueToB, ¢ TOUHOCTHIO A0 5 MUHYT, ¢op-
myabr (1.22) u (1.23) MOXHO YNPOCTHTH, a MMEHHO ‘
' s= 8§ + m, (1.24)
: m=s— S, (1.25)
Kpome Toro, sBe3nHoe BpeMsi B CPEIHIO I'DHHBHUCKYIO NOJHOYbL

So npn orcyrcTBHM AcTpoHoMuuecKoro KaseHnapsa npuGanxeHHO
MOXHO paccyuTarek no Taba. 1.

Ta6nuunma 1

Centa6pb 22 oh SlHBapb 21 8" Matt 23 16"
OkTa6pb 22 2 Qespaib 21 10 Wionb 22 18
Hos6ps 22 4 Mapr 23 12 Hions 23 20
JHexabpb 22 6 Anpeas 22 14 Aprycr 22 22

Ilpn aTOM HYXkKHO MMeTb B BHALY, YTO 33 KaxKJible CYTKH 3BE3JHOE
BpeMsi YXOAMT Brepel npHOJH3UTENbHO Ha 4 MHHYTHL

§ 5. Cucrembr cuera BpemeHn

ayMeceTHOe BpeMs. 3Be3siHOe BpeMs S, HCTHHHOE COJIHEU-
HOE MW CpelHee COJHEYHOe BpPEMs m KaKoro-uuGyAb MepHAHaHa
Ha3bIBAIOTCA MECIMHbIM. 36630HbIM, MECIHbIM UCMUHHbIM COAHELHbIM
U MeCMHbIM CPEOHUM COAHEYHbIM BPEMEHEM 5TOrO MepHANaHa.

Touku, nrexcauwyue na oOHOM 2eozpaguteckom mepuduaue, 8 oOun u
MOM e MOMEHM uMerom 00UHQAKO80E MeCmHoe 8PeMA.

Pa3HocTe MeCTHBIX 3BE3JHBIX, HCTHHHBIX COJHEUHBIX WJIM CPEeLHHX
COJIHEUHBIX BPeMeH JBYX MEPHAMAHOB B OJHH M TOT KE MOMEHT UHC-
JIeHHO paBHa pa3HOCTH JOJTOT 3THX MEPHANAHOB, BBHIPAaXEHHBIX
B 9acOBOR Mepe, T. €.

8, — Sy =M — 4z
Mey — Meyg = Ay — Aj, (1.26)
my — my == Al — A2,

6)BceMupnoe Bpemsa MecTHoe cpesHee COJHEUHOE BpeMst
IPMHBHYCKOIO MepHAHAHa Ha3bIBAGTCH 6CEMUPHOIM WIAH  MUDOBLIM
BpemeHem T,.

MecTHoe cpepHee conHeUHOE BpeMs Kakoro-ax60 nyHKTa Ha 3emJe
onpejeasercsa no gopmyne

m =T, A, (1.27)
rae Ad — reorpaduuyeckas noArora NyHKTa, BHIpa)keHHas B 9acOBOMH
Mepe H CUHTaeMasi MOJIOKHUTEIbHOH K BOCTOKY or I'puHBHYa.

B sdemepumax u rtabaunax nepemennoi uacth AK BATO mo-
MeHTLHl GOJIBLIMHCTBA fABJEHHH YyKa3aHbl MO BCeMHPHOMY BpeMeHH,
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MoneThl STHX ABJEHHA. O MECTHOMY CPeJHeMy COJIHEUHOMY Bpe-
MEHH JIerKO ompenensiorca no gopmyJe (1.27). ‘

By[TosacHoe BpeMs. [loacHom spemerem T, Kakoro-yuto
NyHKTa Ha3bIBaeTC MECTHOE CpejHee COAHeUHOoe BpeM: OCHOBHOTO
reorpadHyecKoro MepHJHaHa TOFO YaCOBOrO rosca, B KOTOPOM pac-
noJioxeH JaHHBIA TYHKT.

Yacostims noscamu HaswBaioTca 24 ydaCTKa BJOJb MEpPHAHAHOB
OT ceBepHOro noJoca 3eMan 0 I0KHOro, WHPHHA KOTOPHIX HpPHMEPHO
paBHa 15* 1 Ha KOTOpbIE YCJIOBHO pasjiesieHa BCs MOBEpXHOCTb 3eman.
Ocrosroimy mepuduanamy 4aCcoBHX MOACOB Ha3bIBAIOTCA reorpadu-
yeckHe MepUIUAHH], MNPOXOAslNHE NPHOJH3HTENBHO MO CepeAuHe
4acOBLIX [0SICOB H OTCTOSmMe T 0 4 H o Ha 15° no joarote Apyr of
apyra.

Uacossle nosica 3aHymepoBaHbl or 0 10 23. OcHOBHbIM MepHAHa-
HOM HyJeBOTO IMosca fIBJAAETCA rpHHBHUYCKHH MepuauaH. OCHOBHBIM
MepHAHAHOM [epBOro WacoBOro mnosca sABJAETCA reorpaduueckui
MepHAHaH, PAaCIOJIOXKeHHbIA OT TPHHBHYCKOrO TOUHO Ha 15° K BO-
CTOKY; OCHOBHBIM MEPHJIMaHOM BTOPOro 4acoBOro nosca — MepHAH aH,
pacroJsioXeHHblil TOYHO Ha 30° k Boctoxy or I'punBHYa, H T. A

['panuipl Ke MexIy 4aCOBHIMH MofCaMi He MPOXOAAT TOYHO O
MepHAHaHAM, & COTJIaCYIOTCS C roCyAapCTBeHHbIMY, aAMHHHCTP aTHBHO-
SKOHOMHYECK{IMH, HJIH eCTECTBEHHBIMH IpaHHlaMi H MOTYT OBiTE MPH
HeoOXOAHMOCTH H3MEHEHBI.

PasHOCTh MOSICHBIX BpPeMeH ABYX NYHKTOB fABJIAeTCA BCeraa Le
JABIM YHCJ/IOM 4acoB, PaBHLIM Pa3HOCTH HOMEPOB HX 4aCOBEIX NOACOB,
T. e ‘

Tar — T = N3 — N1 (1.28)

Orciofla [OsICHOE BpeMsi Kakoro-u6o NyHKTa @ BOCTOYHOH 0.
rotoii AP ' .

T,=T,+ N",

T)— mNb 2 } (1.29)
u, Hao6opoT,

TO = Tn — Nhl

m=T,— Nt - A", } (1.30)

r)Jexkpetrunoe Bpema. C16uona 1930 r. nekperom Ilpa-
purenpcrBa CCCP cTpesiky BceX 4acoB B Halllell CTpaHe MepeiBUHYTHI
Bnepel OTHOCHTENbHO MOSICHOTO BpeMeHH Ha 1 wvac. Takoe Bpems
mofyuuno HaszBaHue Oexpemnoeo, Ty CilenoBarebHO,

i =T,+ 1h9
T,=Ty-+ NV 1%, (1.31)
T,=m-4 N® — A" 1%,
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O;I'CIOAa
Tye=Ty— 1",
To=T,—N"—1", (1.32)
me=Ty— Nb A — I1,

C 1981 r. B Haweil cTpaHe BBEIEHO /emuee BPEMS: B mepHOA
o 1 anpens mo 30 ceHtalps CTPeNKH YacOB nepeBoaATcA Ha 1 dac
Blepex Mo CPpaBHEHHIO ¢ JeKpeTHbIM BpeMeHeM. JleTHee Bpemsi BBO-
JHTC TaKXe BO MHOTHX CTpaHaXx MHpa.

A) Dpemepunainoe Bpewms. [lonroxkenns ConHua, JIyHH
H 1J1aHeT, BHIYHC/EHHbBE Ha OCHOBAHHH TEOPHH, OTHOCATCHA KO BpEMEHH,
KOTOpoe #ABJAseTcs He3aBHCHMOH mepeMeHHON auddepeHIHalbHbIX
ypaBHeHHH ABHxKeHHA Ten CoOJHEUHOH CHCTEMBl. DTO BpeMs CuM-
TaeTcsl PaBHOMEPHLIM W HasbiBaerca sgemepudnoin (Toy).

Ecnu 661 3emas Bpamaiacs BOKPYr CBOEl OCH TaKXe paBHO-
MepHO, TO HaGatofeHHble KoopanHathl ConHua, Jlyswl u miader B OP
BCEMHPHOr0 BpeMeHH M Bhluuc/enHble ans O° sdemepuaHOro BpeMeHn
B TOYHOCTH coBnajanau O6bl. B meficTBHTeNBHOCTH, KaK [OKa3bIBaiOT
HaO/MIOAEHHSA, B CUJY HepaBHOMEDHOCTH BpalleHHsi 3eMau HabJIoJeH-
Hble KOOpAHHATHl He COBMAfAlOT ¢ BBIYHCJIEHHBIMH.

PasHocth Mexny HaOMONeHHBIMH KW BBIYHCTEHHBIMH KOOPAHHATaMH
TeM Gosblie, 4eM OOJIblIE cpednee CYMoHHoe O8uXCeHue CBETHJIA f, Y
3aBUCHT OT pasHocTH AT mexny semepHAHBIM BpemeHeM Ty, H BCe-
MHDHBIM BpemeHeM Ty.

HauGoapliee cpefiHee cyTouHoe JBHKeHHe HMeer JlyHa (n =
= 47 435"), sarem Mepkypuit (n = 14 732"), BeHepa (n = 5768")
H CosHue (n = 3548"). CpenHue CYTOUHBIE JIBUXKEHHA OCTAJbHBIX
6OIbIINX NUIaHeT 3HAYUTENLHO MeHblle W NPaKTHUEeCKH pa3HocTel
MexJy HabMofeHHBIMU U sheMepUIHBIMH KOOpPAHHaTaMu 0GHAapyKUTh
HeNb3d, :

Bennunna AT = T, — T, u3Mensierca c¢ TedeHHeM BpeMeHH
BCJIEACTBHE HepaBHOMEPHOro BpallleHUs 3eMaAM BOKPYT OCH W BbIYHC-
JSeTC U3 CpaBHEHHA HaOJIONeHHBIX H 3(eMepHUAHbX KOOPAHHAT
JIyHbl (KaK cBeTHsia ¢ HauGO/NbIIHM CYTOYHBIM JIBHKeHueM) no ¢op-
MyJle

AT = + 24°,349 + 72° 3187 - 29°,9507% 4- 1,8218,

rae T — BpeMa B ONIHAHCKHX CTOJETHAX, OTCYHTAHHOE OT MOMEHTa
1900,0 12" sdemepnnnoro Bpemenu B ['pHHBHYe, B — dayKryauus
Jonrotsl JIyHel, noJydaemas U3 cpaBHeHMs ee HabJiolaeMbIX H ade-
MEPHAHBIX NOJIOXKEHHH.

PasHocts AT B Hauasle ABaaLaToro crojerus Gbljia 6/1M3Ka K HYJIO.
B 1981 r. npuHATO sKCTpanoJipoBaHHOe 3HaueHue AT = +452¢.
Pasnocts Mexny 3demMepuiHbBIM BpeMeHeM W BCEeMHPHBIM ¢ TedeHHeM
BpeMEHH yBeJH4YHMBaeTCA, TaK KaK [POHUCXOAMT ofluee saMmeAlieHHe
BpalleHna 3eM/IH, XOTA HMHOTAA HaGlORaeTC H HEKOTOPOE YCKOPEHHE 4
BpalleHu . ’
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Ha ocnoBanun pemeunii VIII (1952 r.) n 1X (1955 r.) cpesnos
MekaynapopHoro acTpoiOMHYeCcKoro cotwsa ¢ 1960 r. B Tabaunax
aCTPOHOMHUECKHX €IKETOAHHKOB TEPMHH «BCEMHPHOE BpEMs» (koTO-
poe OnpelenuTh Hanepei HEBO3MOXKHO) 3ameHeH Ha «3¢eMepuaHOE
BpeMAY. :

Pexkomnerus Acrponomuueckoro Kanenpaps BAIO pemnia
COXpaHHTh TEPMHH «BCEMMPHOe BpeMs» U B Ja/ibHEeHRIIHX BBINYCKaX,
T4k KaK TOAbKO AJsi JIyHHl npsiMoe BOCXOXIEHHE H CKJIOHEHHE H3Me-
nsorcs 3a Bpema AT Jauuib Ha 1° ® Ha 0',1 coorBeTCTBEHHO, T. €. A0
OLLHOH eIMHHLBI Moc/aefHero 3Haka npu npunstoii B Kanenpape T04-
HoctH. B nepemenHo#i wactd ACTPOHOMHYECKOrO Kanennaps BATO
B o6bACHEHUAAX K 3deMepHAaM Ha Kax[blil roj aeTcsl SKCTPpanonpo-
pannoe sHauenne AT = Tyy — To.

§ 6. Kanenpapb. K)umaHckue aHH

CucreMa cueTa IJIMTEJbHEIX TPOMEXYTKOB BPEMEHH Ha3hiBaeTCH
kasendapem. CocTaBieHHe KajeHJapedl OCHOBHIBAeTCS Ha eAMHNIaxX
MepH BpeMeHHM 3HauMTeNbHO GOJBLIMX, UeM CpeaHue COJIHeYHble
CYTKH. s

Tak, B OCHOBE COBPEMEHHOTO Kalenjiaps JexHT mponuueckuil
200 — NPOMEXKYTOK BPEMEHH MeXAy ABYMf NOCJEAOBATENbHLIMH TNIPO-
XOXKIEHHSIMH CPeHEro COJHIa yepes TOYKY BECEHHEro paBHOAEH-
CTBHS.

Tponuueckuit TOA COAEPKHT 365,2422 cpeHHX COJIHEYHBIX CYTOK,
uiu 366,2422 3Be3nHbIX CYTOK.

TnaBHasA 3afada NPH COCTaBJEHHH KalleHlaps SaKJ/o1aeTca B TOM,
YToOb MPOAOJIKHUTEJNBHOCTh KaJleHJApHOro rojia, B CPElHEM 3a He-
CKOMLKO JIeT, 6blia KaK MOXHO GJMXKe K NPOLOJIKHTENBHOCTH TPODH-
YecKoro roja. .

B rosuanckom KaneHiape (cTapbiii cTuub), BBeleHHoM IOmnem
Llesapem B 46 T. 10 H. 3., 3TO AOCTHIaJOCh CJICAYIOULHM NPOCTHIM NIPa-
BHJIOM:

I1pono/KUTEAbHOCTD KaJleHAapHOro roaa NpHHHMaRACh paBHO#R
365 cpeHUM COJHEUHBIM CyTKaM, 3a HCKJIOYEHHEM TeX rojoB, HOMEpa
KOTOpBIX HenATcs Ha 4 6e3 oCTaTka; IPONOJIKHTENLHOCTD MOCHEAHNX
npuHEManach paBHOR 366 cyTKaMm, H OHH MOJYUHJIH Ha3BaHHE GUCOKOC-
Hoix  20008. : .

B BHCOKOCHOM roiy B (eBpane cuHTaercss He 28, a 29 pueft.

Takum o6pa3oM, NPOJOJNKHTENBHOCTb FOJla B 10JIHAHCKOM Kall€H-
Zape B cpeiHeM 3a 4 roaa paBHa 365,25 cpelHHX COJHEHHEHIX CYyTOK,
T. e. KaleHjapHb# roj IJiHHHee TPONHYECKOTo Ha 0,0078 cpennux
conHeuyHbIX cyToK. CueT BpeMeHH IOMHAHCKHMH TOJaMH 3a 128 ner
R2ET PaCXOXKJEeHHe CO CYETOM TPOMHYECKHMHU ToflaMH MPHGIMSHTENbHO
B OflHH CYTKH, 3a 400 jieT — npuUGIH3HTENBHO B TPOE CYTOK. (Hanpn-
Mep, JeHb BeCeHHero paBHOJEHCTBHUs 4depes 400 JeT MO 10JHAHCKOMY
KaleHJapio HaCTynHT Ha TPH AHs paubile). IIpomMexyTox BpeMeHH
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B 36 525 cpeHHX COJIHEUHBIX CYTOK HAa3LIBACTCH MAUANCKUM CHLO-
Aemuem.

B 1582 r. pumckufi mana [puropufi XIII mpoussen pegopmy
IOIHaHCKOTO ~ KalteHJaps. - PedopMa 3Ta 3akJaiovyajach B CJAeAYiO-
mem: ' ‘

I. Ilocae 4 oxkra6ps 1582 r. cranu cyurath He 5 OKTs6p4, a 15 ok-
TAGPA. ITUM YCTPaHAJIOCh pacxoxieHue B 10 CYTOK CO CUETOM TPOMH-
YEeCKHMH- FOJaMH, KOTOpOe HaKOMHJoch ¢ 325 r. *¥).

2. BHCOKOCHBIM IrOAOM B JaJibHefllleM CTa/lH CYUUTATh KaXKIAbLIH der-
BepThifi, HO 3a UCKJ/IOYEHHEM TOJOB ¢ Ie/biM 4YucsaoM croseruit (1700,
1800, 1900); rox ¢ ue/NBIM YHCJIOM CTOJIETHH CTajJH CUHTATh BHCOKOC-
HBIM TOJILKO B TOM CJly4ae, €CJIH YUCJIO COTeH AeauTcs Ha 4 6e3 ocrarka
(nanpumep, 1600, 2000 u 1. 1.).

OTHM [PaBUJIOM NPOAOJIKHTENBHOCTh KaJeHAapHOTO roja B cpef-
Hem 3a 400 Jer ycraHaBnmBasnack paBHofi 365,2425 cpepHuX coJiHey-
HBIX CYTOK, T. €. KaJleHIapHHIH roj CTaj JAJIMHHee TPOIIMYECKOTrO roja
Bcero qvmb Ha 0,0003 cpepHux COMHEYHBIX CYTOK.

dra cHcTeMa cyeTa NOJy4YHJa Ha3BaHUE 2pU2OPUAHCKO20 KaJleH-
Jlaps WM HoBoro cTHJA. I'puropuaHckuit KasneHaapb Oblj BBeJIEH B 3a-
najauelx crpadax B Teyenne XVI—XVII Bekos. B CCCP noBHI# cTHIB
6bl1 BBeJeH jgexperoM IlpaButesnsctBa B 1918 r., npu sToM BMecTo
1 ¢peBpans Gulio npeanucaHo cuntarh 14 deBpans, Tak Kak pacxoxie-
HHe€ [0JINaHCKOTO KaJleHJapsa CO CUeTOM TPOIHYeCKHMH rojamu K 1918 r,
cocraBuio yxe 13 cyTok.

I0auanckue Onu. Tlpu pelieHHH HEKOTOPBIX 3ala4 acTPOHOMHH
(MaripuMep, NpHU HCCISROBAHHU fepeMeHHbIX 3Be3J) HeoOXOAHMO 3HATh
YHCJIO CpPelHHX COJIHEYHBIX CYTOK, NPOTEKINMX MeXAy ABYMSl JaTaMH,
Jla/leKo OTCTOSIIMMH JPYT OT Apyra. JToT BONpoc OLICTPO H yBepeH-
HO pelliaeTCA [PH MOMOIMH foauaHcKux Oned. Tax HaspIBaloTCA
JHH, KOTOpbie HENpephHIBHO CYHMTAIOTCA 4Yepe3 TOAbl, CTOJNeTHA H
ThIcA4YeseTHs, oT | suBaps 4713 r. mo Hauwefi apul. [lpu stom Havano
KaX0ro IOJHAHCKOr0 [HA CYHTaeTcss B CPeAHMH CPHHBUYCKHH MoJ-
JIeHb.

Huu oauaHckoro nepuoia B nepemeHHoll yacth AK BAT'O nome-
HIAl0TCA BO BTOpOM crosibue exemecssuHbx ademepua ConHua. Ilpuso-
JIUMBlE TaM UeJIble UHCIa OTHOCATCH K CPeNHHM FPHHBHUCKHM [ONYAHAM
COOTBETCTBYIOWIMX KaJeHJIapHbIX CYTOK, T. €. K 12" BcemupHoro Bpe-
menu. ITostomy pans cpemnelt rpHHBHYCKOH HOJYHOUM TOH Ke KaJieH-
AapHO¥ mathl, T. e. AJs 0P BCeMHPHOro BpeMmeHH, JaHHble KajeHAaps
HYKHO YMeHbIUHTb Ha 0,D; Hanpumep, cpeaHsas TIDHHBHYCKasA IMOJ-
HOub C 2 Ha 3 uioHs 1982 r. BoIpa3uTcst B IOIMAHCKOHA CHCTEMe YHCJIOM
2 445 123,5.

*) B 325 r. cocTosiica Huxkelickuii co6op, Ha KOTOpoM Obl1M YCTAHOBJIEHB! IIpa-
BHMA3 NPA3XHOBAHMS DENUIHO3HBLIX NPA3AHHKOB (B 4acTHocTH, nacxu). IlpaBusia sTm
6biiM CBA3aHBI € HACTYIUIEHMEM HEKOTOPHIX eCTeCTBeHHBIX SBJIEHHH, HanmpHmep,
C AHEM BECEHHEr0 PaBHOAGHCTBHA, KOTOPOE NPHXOJKIOCH B 3TOM FOAY IIO KajJeHIapio
Ha 21 mapra.
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§ 7. OcHorHbie GopMyanl cepHuECKOl TPHIOHOMETPUM

durypa Ha noBepXHOCTH cdeprl, 06pa3oBaHHasA TPeMa AyraMu
607blUMX KPYTOB, COEINMHSIOMUMH IONAapHO TPH Kakne-nu60 TOUKH
Ha chepe, Ha3bIBAeTCA CgheputecKkum mpeyeorbH uKoM.

BepuiuHel M YrJbl CpEepHYECKOro TPeYroibHHKa 000315 a4ualoTCsa
Go/bLIMMH OYKBaMH JIaTHHCKOFO aJsi(paBHTa A, B, C, a nporuBono-
JIOKHbIE HM CTOPOHBI — COOTBETCTBYIOLUIHMH MaJIEIMH GyKBaMH TOTO e

andasuta a, b, ¢ (pue. 7). B
Kaxpas cTopoHa cdepHYecKoro TpeyroJb-

HHKa MeHblle €YMMBl JBYX JPYTHX CTOPOH, . a

T. €
a <b+ec A ¢
b<a-+e &

Puc. 7. C #

c <a- b. Hc«rpeyrglebpnuuqxf.c o

Kaxnas cTopoHa cepHUECKOTo TPeyroibHHKa Gosbliie pasHOCTH
JBYX ApYTHX CTOPOH, T. €.

a>b—e¢ nmma>o—b,
\b>a—o, uwi b > ¢ —a,
c>a—b»b, nu c > b—a.

[Nonynepumerp cdepuyeckoro TpeyroibHHKa BCETAdA GoJabllle KaXx-
Joli U3 ero CTOpOH, T. €.

b
2kbte o,
a+g+c >b’
abre o,

CyMMa CTOPOH CQepHYECKOTO TpeyroJbHHKa BCerja MeHbIle
360°, T.e.

a+ b+ 6 <360°

Cymma yriioB clepHYeCKOro TpeyrojbHHKa BCErla MeHblle 540°
1 6oawwe 180° T. e.

540° > A + B 4 C > 180%

Pa3HOCTL MEXIY CyMMO#l Tpex Yrjioe chepuueckoro TpeyrojbHika
u 180° nasmBaercs ceputeckum usboimuon E, T. e.

E=A+ B+ C— 180%
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I'Inom,am: cepuyeckoro TpeyroannKa S paBHa NPOU3BEACHHUIO

cepuuecKoro U3GbITKa U BeJHYHHB 1800 , T. &

s_—_(A+13+c—180°)-%0?, (1.33)

rae R — papuyc cdepsl, Ha MOBEDPXHOCTH KOTOPOH oGpasoBaH Tpe-
YyTONbHHUK.

Kocunyc oauo#t cTopoHbl chepHUecKOro TpeyroibHHKa paBHSETCs
(pOH3BEeCHHIO KOCHHYCOB JABYX JPYTHX €ro CTOPOH fJIOC NPOU3Beje-
HUE CHHYCOB Te€X Ke CTODOH Ha KOCHHYC yrja MeXJy HHMH, T. €.

cosa==Cosbcosc-}sinbsinc cos 4,
C0s b = cos acos ¢ I sin asin ¢ cos B, (1.39)
COS ¢ = COS acosb 4 sinasinb cosC.

Cauycel cTOpOH cdepHYECKOro TPeyroJbHHKa NpPONOPLHOHANbHDL
CHHyCaM MPOTHBOJIEXAIUX HM YIJIOB, T. €.

sin a sin A | sin a sin A |
sin¢ — sinC’ sinb ~ sinB'’
siné sin B
sinc ~ sinC’

HJIH, HHaye, oTHolbeH e CHHYCa CTOPOHBI chepHUYECKOTO TPEYroJbHHKA
K CHHYCY NPOTHBOJIEXKALLEro yrJja eCTb BeJiMuuMHa NOCTOAHHas, T. €.
sina sin b . sin ¢
sinA "~ sinB " sinC

= const. (1.35)

"Cutyc CTOpOHBl CEepPHUYECKOro TPeyroJbHHKa, YMHOMEHHBIH Ha
KOCHHYC [pHJIeXaUlero yrija, paBeH MPOH3BEACHHIO CHHYCa APYTroft
CTOpOHbLI, OTpaHHUYHBAIOLIEH NpHJEXKAUA Yrodl, Ha KOCHHYC TpeTheil
CTOPOHBI MHHYC KOCHHYC CTOPOHBI, OFpaHHYHBaOWeH yros, YMHOXeH-
HbIff Ha npou3BeleHHe CHHYCA TPeTbell CTOPOHBI U KOCHHYyca yrJaa, npo-
THBOJIEXKallleT0 NepBOH CTOpOHe, T. e.

sinacosC==sinbcosc —cosbsinccos A,
sinbcosA =sinccosa — coscsin acos B,
Sinccos B=sinacosb — cosasinbcosC,
SinqcosB = sin ¢ccosb — coscsin b cos 4,
sin b cos C == sin q cos ¢ — cos a sin ¢ cos B,
sinccos A == sin b cos a — cos b sin 2z cos C.

Dopmyasl (1.34)—(1.36) aBasOTCA OCHOBHbIMH (opMyJsamu cde-
pHYECKOA TPHUTOHOMETPHH.

[loaspHoin mpeyeoabHuKom AN JaHHOTO CPEepHUECKOro TPEyroJib-
HUKA Ha3blBaeTCH TaKoH cdepuueckHil TPEYroJbHHK, 10 OTHOIIEHHIO,
CTOPOH KOTOPOrO BEPLIHHBI JAHHOrO fIBJAIOTCA NoOJOCaMH, T. €. OT-
CTOAT OT cTOpoH Ha 90° (pue. 8).
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CyMMa yrJia 1aHHOTO C()epHYECKOro TPEyrolbHHKa H COOTBETCTBY-
joleli CTOpPOHBI NOJISIPHOTO TPEYroJbHHKA paBHa 180°, T. e.

Ao =180°% B-4b =180°, C-+c' =180°  (1.37)
1 HaoGOpOT, CyMMa yria NOJIIPHOTO TPEYroNbHHKA H COOTBETCTBYIO-
el CTOPOHHI JaHHOTO c(hepHYecKoro TpeyroibHHKa paBHa 180°, 1. e
A"+ a=180% B +4b=180% C'-+c=180" (1.38)
To/b3ysAch STHMH CBONCTBaMH MOJISIPHOTO TPEyrolbHHKa, ¥3 OC-
HOBHBIX opMyJ1 (1.34)—(1.36) MOXKHO NOJNYHYUTE APYTHE 3aBHCHMOCTH
MEXJy CTOPOHAMH M yrilaMu CepHYecKoro TpeyrosibHuka.
Hanpumep, u3 ¢opmya (1.34), u (1.37) u (1.38) nmeem
cos A’ = cos B’ cos C' + sin B’ sin C’ cos a’,
cos B’ = cos C' cos A’ -+ sin C’ sin A’ cos b’,
cos C' = cos A’ cos B’ + sin A’ sin B" cos ¢,

Sri GopMYJIbl, PaBHO KaK H Te, KOTOPble MOXHO NMOJNYYHTb H3 APYrUX
OCHOBHHIX, Mcrmoabays coorHouwenns (1.37) u (1.38), cnpaBenjiush,
KOHEUHO, HE TOJILKO JUIS TOJISIPHOTO TPeyrolbHHKa, HO H BooOlle Anis
BCAKOro CEepHUECKOro TPeyroJbHHKA. )

Ecau B cepHYecKOM TPeyroJbHHKe OAHH M3 YIJIOB paBeH 90%,
To TPEYTrONbHHK Ha3bIBACTCH MPAMOYEOAbHOIM.

Jlna pelieHHst APAMOYTOJIBHBIX cepUyeCKHX TPeyroJbHHKOB Hal-
Gonee ynoTpeGHTEbHE Cleaytomue GopMybl (KOTOpbie JIerKo MnoJy-
Y2l0TCA M3 OCHOBHLIX M BHIBOZHMBIX H3 HUX -
dopMyJ1, eciM B TPEYroJbHHKE IOJIOKHTH
A = 90°%: .

cos @ = cos b cos ¢ = ctg Bctg C,
sin b = sin a sin B,
sin ¢ == sin a sin C,
sin a cos B = cos b sin ¢,
tg b = sinc tg B,
tg ¢ = tg a cos B’ Puc. 8. Noaspuuil Tpeyroib-

— . HHK A cbhepuuecKoro Tpe-
cos B = cos b sin C. A ronennxa ABC. T

Ilna pewenun cdepuyecKHX TPEYTOJLHUKOB €O cTopoHol a = 90°
ynorpe6asioTes CAeAyOUHe GOpMYIbi:

cos A = —ctg betgc = —cos Bceos C, -
sin B = sin A sin b,
sin C = sin A sin ¢,
sin A cos b = cos B sin C,
tg B = tg b sin C,
tg C = —tg A cos b,

cos b = sin ¢ cos B.
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§ 8. Ilepexoa OT O4HOM CHCTEMbl KOOPRMHAT K JAPYrof:

Bo Bcex caydasix nepexoia OT OJHOH CHCTEMBI KOOPAHMHAT K APYroit
HeoOxoaumo, no dopmysaM chepuyecKOl TPHIOHOMETPHH, peHlaTh
cooTBeTCTBYIOU e chepuuecKne TpeyroibHuku. Huxe stn Tpeyrosp-
HUKA OYAYT yKasaHel H OYAYT AaHB OKOHUaTeJbHhle GOPMYJIb mepe-
xoia 6e3 moApoGHLIX BEIBOJOB. ‘

Mepexox OT 3KBaTOPHAJbHBIX KOOPAHHAT K TOPH3OHTaJbHbIM M
o6patHo. B ochoBe npeo6pa3oBaHHil JIEXKHT cHepHYECKHH TPEYroJib-
HUK PZo (puc. 9), KoTophiii Ha3biBaeTCs napasraxmueckum. Bepiun-
HaMH ero siBJASOTCA: 3eHHT (Z), nomoc mupa (P) u ceerudo (o). Cro-
poHa ZP ectb pyra HeGeCHOTO MEPH/HaHa,
paBHas 90° — ¢, rje ¢ — IWIHPOTa MecTa
Habmonenua. CropoHa Zo eCcTb Ayra Bep-
THKaJbHOTO Kpyra W paBHa, CJelOBa-
TeJILHO, 3¢HHTHOMY PaCCTOSTHHIO CBETHJIA Z;
TpeTbsl cropoHa Po ecte ayra gacosoro
Kpyra U paBHa NOJSIPHOMY PacCTOSTHHUIO p
ceerusia unn 90° — 6, rge 6 — ckJjoHe-
Hue cBeruaa. Yroa ‘PZo = 180° — A,
raie A — asumyr cBetuaa; yroa ZPo = ¢,
rie { — 9acoBof yroJsceeruna, t = s —a
Puc. 9. Mapannawruuccuft pe-  (cm. opmyny 1.10). Yron -PoZ = g

Ha3LIBACTCA NAPAAAGKMULECKUM  YTJOM.

1. Iepexod om 3x8amopuasbHbIX KOOPOUHAM K 20D U30HMANLHbIM.
Jaust ¢, 6 1 o; Hatith z 1 A Aa7 MomeHTa T CpefHEro COJIHEUHOTO
BpeMeHd (MECTHOro, MOsSICHOTO HJH AEKPETHOro).

[Ipexae Bcero Heo6xoauMo Mo Momenty T HallTH MeCTHOe 3Be3LHOE
BpeMsi § M BBLIYHUC/JAMTL 4acoBOH yroa f = s — &, 3areM z © A BbluuC-
JIATCA 1O (GopMynam:

cos z = sin ¢ sin 6 4 cos @ cos & cos ¢,

-p

sin zsin A = cos 0 sin ¢,
sin z cos A = —cos @ sin 8 4 sin @ cos 8 cos £

Stu dopmyabl yA06HBE s BHYHCIEHHH Ha Kanbkyastope, s
BLIUKC/ACHUH ¢ JiorapudMamu ypoOHee ciaepyiomue GopmyJbi:

_ g8
tgM= cos '

__ cosMugt
8A= -

tgz = tg (p — M) sec A.

Ecau tg M > 0, To M HyXHO OpaTb B nNepBoM HJIU TPETbeMsKBal-
paure; ecan tg M <0, TO BO BTOPOM HJH YETBEPTOM KBajpaHre.
Ecan 0° < ¢ < 180°, To 0° < A < 180°; ecan 180° < ¢ < 360° 10
n 180° < A < 360°. Kpome toro, Bceraa 0° <z < 180%
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I KOHTPOJIA BBIYMCJEHHHT CAYXKHAT dopMyna

cosdcos? cos M
sin zcos A~ sin (g— M)’

2. Ilepexod om_gopUusoHmarbHolx KOOpOUHAm K 9K6AMOPUALbHbIM.
Janel @, 21 A; HailTh § ¥ £, a 3aTeM ¥ o, €CJU H3BECTHO S. Jns BhI-
uncJeHH Ha KaNbKYJASTOpE cayxKar caeiyioline GopMyJibt:

sin 8 = sin @ cos z — cos ¢ sin z cos A4,
cos O sin ¢ = sin zsin A,
cos 8 cos ¢ = cos z cos ¢ -+ sin z sin @ cos A.
Jlna BeluucheHu# ¢ Jorapudmamu GOpMYJBl HMEOT BHI
tgM =tgzcos4,

sin Mtg A
cos (¢ —M)?
tg 6 =tg (p — M)cost, a=s—1"t.

tgt =

Ksanpaurst a9 M n f BRIGHpaIOTCA 10 TEM XKe YCJIOBHAM, UTO H B Npe-
IbAYIEM caydae.
Jl1s KOHTpO/A BLIYHCJEHHHA CAYXHT dopMyJia
sin z cos A sin M

- cosBcost . cos(p—M) °

Mlepexoa OT 9KBATOPHAJIbLHBIX KOODAMHAT K SKJIHITHYECKHM H
obpatHo. B ocHoBe npeo6pa3oBaHH#l JIEXKHT chepHUECKHH TpeyroJb-
uuk Poll (puc. 10). Bepiunamu ero
ABNAIOTCH: [OJIIOG MHpa P, noJaioc
skauntuky I1 u cBetuyno o. Cropo-
na [1P paBHa yrJay HaKJIOHa SKJIHII-
THKH K 9KBaTopy e, cropoHa Po
-eCThb MOJIIPHOE PpacCTOIHHE p =
= 90? — §, cropona [To =90° — B,
rie P — acTpoHoMHuecKas HIHPOTa
csetuia. Yroa Pllo = 90° — A,
rie A — aCTpOHOMHYECKas JOJIrora
CBEeTHJIa, H, HaKoHel, yroa I1Pc =

. o Puc. 10. Chepudecknil TpeyronbuuK, CBfi=
=90 + a. SMBAIOIHH CBETHJO, MOJIOC MUDPa K Noe
1. Ilepexo0 om skeamopuars- MOC SEAMITH KA.

HOIX KOOPOURQM K IKAUNIMIUMECKUM.
Jdausl @, & u e; Haiitn A u B. QopMyabl A BHYUC/ICHHUA Ha Kajb-
KYJSTOpe CJieAyIOHHE:

sin p = cos € sin 8 — sin & cos 8 sin «,
cos B cos A = cos 0 cos ¢,
cos P sin A = sin 8 sin & -4 cos & cos & sin a.
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Dopmysbl AN BHIYHCAEHHI ¢ JorapudMamii

th=tg_6'

sin a

cos (M —e)tg a
cos M ’

tgfP = tg (M —g)sinA,

Kpaapant ana M BeiGupaercs no sHaky tg M, a A JexuT B TOM e
KBalpanTe, Kak d o,
QopMysa A/ KOHTPOJSA BBIYUHCIEHUH:
cosfsin A cos(M—¢g)
cosd sina cos M

2. [lepexod om sKAURMUYECKUX KOOPOUHAM K IKBAMOPUAALHBLM
Janet A, B u e; Halitn o 0 6. PopMyanl AN BLMHMCACHHH HA Kadb-
KyJstope:

sin 6 = cos ¢ sin f§ 4 sin & cos P sin A,

‘cos 6 cos @ = cos f§ cos A,

cos 8 sin @ = —sin P sin e + cos B cos & sin A,
DopMyabl AS BHIUHCAECHHH G Jorapiipmamu:
__tgh
tigM = sin A’
__cos(M-e)tgh
ga= cos M ’

tgd=1tgM--¢)sina.

KsaapauTsl ayis M 1 o BLIGHPAIOTCA 110 YCJOBHAM, aHANOTHYHLIM [pe-
IblaylieMy cJaydaro.
GopmyJia A1 KOHTPO/A BHUHCJIEHHH:
cos § sin a cos (M -+ g)
cos f§ sin A = cos M

ITepexon OT 9KBATOPHAJLHBIX KOODAHHAT K TaNaKTHYECKHM.
B ocHose npeoGpaszoBaHHil JekuT cdepuyeckudl TpeyroabHuk Pl
{puc. 11). BepmuHamu ero sABASIOTCA: CEBepHBIA noJioc MHpa P,
ceBepHbli ranakTHueck Uil nosoc ' u cBeruno o. CropoHa 0 ectb
90° — §, rae 6 — ckJoHeHHe cBeTUJA; cTOpPOoHa ['0 ecThb onoONHEHHE Jio
90° ranakTH4eCKO# WIMPOTH cBeTuJaa, T.e. 90° — b; cropoma [7
paBHa 90° — D, rae D — CKJIOHEHHe CEBEPHOrO TajaKTHYeCKOoro fo-
aoca; yron Plo = 90° — [, rae | — ranakruueckas JI0JAroTa CBETHIA;
yron [#e = a — A, rie o — npsiMoe BOCXOXKJAEHHe CBeTHIa, a A —
psAMOe BOCXOXKIEHHE CEBEPHOro raslaKTHUECKOro noJioca.

Hauot ¢, 6, D u A; naiitu b u [,
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Dopmyabl A8 BHYHCJACHHH Ha KalbKyasTope:
sin b == sin D sin 8 -+ cos D cos § cos (@ — A),
cos bcos ! = cos§sin{a — A4), (1.39)
cos b sin/ = sin § cos D — cos 6 sin D cos (o — A);

AN BBHIYHCJAEHHH ¢ JorapudpMaMu:
. tg O
i igM = cos (@ — A) ?
__ sin (M —D)ctg (« —A)
tgl= cos M ’
tgb=ctg(M — D)sin/.
Jng KoHTPOJA BLIUMCJICHHH TPHMEHSEM CJEAYIOULYIO (opmMyJy:
cos b sin { = sin (M — D)
cosdcos (o0 — Ay — cos M

B srtux dopmyaax mnoJo-
WeHHe TallaKTHYeCKOTo B3KBa-
TOpa 3alaHO MPAMBIM BOCXOX-
neHneM A o cKioHeHuem D ero
cesepHoro nosoca I'. QOuenb
4acTo NOJIOXKEeHHUEe rajakTHye-
CKOro 3KBatropa 3afaerca nps-
MEIM BOCXOXEEHHeM §] ero
BOCXOJSIIIETO y3J1a H YIJIOM Ha-
KJIOHEHHR { TaJaKTHYECKOro
IKBaTOpa K Heb6ecHOMY 9KBa-
TOPY. 3TH 4eTbipe BeJUUHUHbI
¢Bfi3aHbl Mexjay coBol cooT-
HOIWEHHSAMHU

— Q
Sz‘ - A - 90 ' Puc. 11. Chepuueckuil TpeyrosibHuK, CBA3bIBai0=
. o i CBETUJIO, NOJIOC MHPA 4 FalaKTHYECKuil no-
D 4 i = 90°. aioc.

Cnepoatesbno, cropoia '? =90° — D =i, a yron ['Po =
=o0—A=a— §+90° u dopmyns (1.39) ApUHMMAIOT BHA
sinb = sin § cos { — cos § sin isin(a — §3),
sin/cosb = sin §sin i 4 cos § cos i sin (@ — §3), (1.40)
€os/cos b =cosdcos(ax — §).

Tak Rak mMoJNOXeHHE TalaKTHYeCKOr0 9KBaropa Onpeaesercs
¢ TOYHOCTbIO B JIydilleM CJy4yae A0 AECATbIX Jonell rpanyca, To [ u b
TaKXe BBIYMCASIOT ¢ TOUHOCTbIO A0 0°,1. [Ipu 3ToM nospayrorcs rord:
BuIMH Tabaumamu, Hanpumep, Osabcona «Lund Observatory Tables
for the Conversion of Equatorial Coordinates into Galactic Coordi-
nates».

B 5Tux Tabauuax NPHHATHL KOOpPIXHHAThI CEBEPHOro ranakKTHye-
cKOro moJitoca aas snoxu 1900,0, a umenno: A = 190° (12040™), D =
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?Z, -}-28°.O CaepoBatenbHo, i = 62°, a npsMoe BOCXOXIEHHe Y3Ja
= 280°.
B 1961 r. Typropa ony6a1KoBaJia aHalor vuHble Tabuubl C KOOpAU-
HaTaMH CeBepPHOTo aJaKTHYeCKOro noJioca ajst snoxu 1950,0. B stux
rabaunax npuusto A = 192°,2 (12°49™), D = 4.27°4, i = 62°,6 u
§1 = 282°,2.

B oraene «TaGauipls npusefeHa Taba. 37 Aaa BhuHcaenua [ v b
(B HoBO# cucreme, cM. § 3 ri. 1) no 3KBaTOpHaNbHBIM KOOpAMHATaM
au d.

Il nepexona oT ranakTHYECKHX KOOPAMHAT [ H b K 5KBaTtopHajb-
HBEIM KOOpAMHaTaM o M O (Ha MpaKTHKe 5Ta 3ajaya BCTpeuaercs PEeAKo)
cayKar ciepywouine GopmyJbi:

sin & = sin b cos i 4 cos b sin i sin [,
—sin (@ — §),) cos & = sin P sin i — cos b cos i sin I,
cos (o — §) cos & = cos b cos [.

3nech | n0/KHA GbiTh BhIpaXeHa B CTapoil CHcTeme oTcyera (cM. § 3
ra. I). ‘

§ 9. Mapaanaxc

Kaxyleecsi CMelleHHe CBeTHJ/ia, OOYC/IOBJIEHHOE MepeMelleHHeM
HabMIONATE NS, HA3bIBAETCH NAPAANAKMUYECKUM CMEWeHuem, Wi na-
pasnraxcom csetuna. Ilapannakrtudeckue CMEIIEHHS CBETH/Ia TeM
| GoJiblile, 4eM OJHIKEe CBETHJO K

Hab/moaaresio 1 yem OoJsblle ne-
77 pemelieHHe HabJaoAaTen .
oD KoopauHatel CBETHJ, Ofipe-
7 . JejieHHble M3 TOYKH Ha HOBepX-
HOCTH 3eMJIH, Ha3LIBalOTCH Mmono-
yeHmpuHecKkumu.
TonoueHTpuyeckHe KoopaHHa-
Thi KaXJOro CBeTWJa B OAHH H
TOT e MOMEHT AJISl Pas3jiMyHBIX
TOUEK MOBEPXHOCTH 3eMau pas-
JIHYHBL.
Puc. 12. CyTouHuifi ¥ ropusdoHTalAbliLd Ia- Pas.nuque 3TO 3aMeTHO s
pansasc. test CoHeuHoN CUCTEMBl M NPaK-
TUYECKH He OULYTUMO JJ5i 3Be3J
(venbuwie 07,00004). TMostomy ana Ten ConHeuHOH CHCTeMHl B 3deme-
pHuAAX KajeHAapeil JAlOTCA 2eoyeHmpudecKue KoOpAuHathl, T.e. KO-
OpAHHATHI, OTHeCeHHble K IeRTpy 3emin. Jlis nepexola OT reoueHT-
DHYECKHX KOOpAMHAT K TOMNOHEHTPHYECKHM HEOGXOAMMO Yy4ecTb
BAMSIHME NapaJJjiakca.

Cymo4HbiM NApasraKcom CBeTHA Ha3bIBAeTCS PasHOCTb Hampas-
JIeHHH, MO KOTOPHIM CBETHJO ObLIO Gl BHAHO M3 LEHTPa 3eMJH U H3
KaKo#-HHOYAb Touku O Ha ee noBepxHocTH (puc. 12). MueiMu ciioBamy,
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CYTOUHHIA mapaJllake ecTh. yroA p’, MOJA KOTOPHIM CO CBETHNA 6uLn OBl
BufeH paauyc 3emau B mecte HabmojaeHus. [lisi cBeTuna, Haxoas-
lierocsi B. 3eHUTe MeCTa HaGJIOeHHs, CYTOUHBIA Mapa/iiakC paBeH
Hymo. Ec/iu cBeTHIO HaXOAMTCH Ha TOPH3OHTE, TO CYTOUHHIl napad-
NaKC ero NMPHHHMaeT CBOe MaKCHMa/bHOe 3Haye€HHEe M HashIBAeTCH
B 5TOM Clyuae 20PU3OHMAALHLIM NAPAANAKCOM P.

CyTouHbl/l mapajjakc p' M TFOPH3OHTalbHBIN Napan/iake p CBf-
3aHbl MeXJy cOG0H NPOCTHIM COOTHOLIEHHEM

p' = psinzg,

rle 2 — 3eHUTHOe pacCTOsHHe CBeTHJA.

CopusoHTanbHbI/l Mapajiakc CBeTHJa AJA TOYEK, JIeKalluX Ha
3KkBatope, T. €. IS 3KBAaTOPHAJbHBIX PpalHyCOB 3emnu, Hasbl-
BaeTCH  20PUBOHMAAbHLIM  9KBA-
MOpUAALHBIM — NAPAAAAKCOM CBe-
THAa po (puc. 13).

Topu3oHTaNbHBIHA 9KBATO-
pHaNbLHLIA Mapalake po, CBA3aH
C TOpPH30OHTANbHBEIM Mapaliak-
COM p COOTHOLIEHHEM

L

a
Po="P P ' Puyc. 13. TopusoHTanbHWA  3KBATOPHAIb-
HbIff mapaJjaJakc.

. -
[l a — 5KBaTOpUalbHbi pamuyc 3emiad, a p — paiuye 3emau

B MecTe HaOJIOfeHHA. . )
[OpH3OHTa/bHbIE TONMOUEHTPHYECKHE KOOPAHHATEL CBETH/IA 2 n-A
BBIYHCASIIOTCA 110 €r0 IFeOLEHTPHYECKHM KOOpAHMHATaM Z H A no dop-
MyJiaMm :
? —z=p, L sin[z' — (¢ — ¢')cos A’),
Do % sin (¢ — ') sin A’
A —A= .

sin 2z’

(1.41)

[Tpu Ma/iBiX SHaYEHHSX P, B NPaBbiX YACTAX 3THX POPMYJ MOXHO,
fe3 noTepH TOYHOCTH, BMECTO 2 u A’ nocrasute z # A. Kpowme Toro,
BAHSHHE CYTOYHOTO Mapajakca Ha asMMYT CBETHJIA O4eHb HE3HadH-
Te/bHO H Ha NPaKTHKe WM TpeHeOperaroor.

JKBaTOpHANbHbE TONOUEHTPHYECKHE KOOPAMHATHL cperuna*t, o'
# §' onpefensioTcs H3 €ro TeOUEHTPHYECKHX SKBATOPHANLHMIX KOOp-
IHHaT {, oo U O mo ¢opmynam

{—t=o—a =po-—g—c05q>’ sin ¢ sec §,
(1.42)
§—6 = po—‘;— (sin ¢’ cos § — cos ¢’ sin §cos?).

Mpu stom ' 4+ @' = ¢ 4 @ =S, TAe § — MECTHOE 3BE3JHOE BpeMs.
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Insa GonpunucTBa Ten CoNHEUHON CHCTEMB! TOPH3OHTANbHEIN 5KBa-
TOpHaJbHBIR napajsakc MeHbile 30" (ans CosHua, Hanpumep, p, =
= 8",794) u tombko Aas JIyHBI OH MoxeT gmocTHrath 62°. ITostomy
JIIOGHTENI0 Ha NPaKTHKe NoJb30BaThca ¢opmynaamu (1.41) n (1.42),
T. €. JleJlaTb Pas3/inude MeX1y TONOUEHTPHUECKUMH H TreoleHTpuue-
CKHMH KOOpJIMHATaMH, NPHAETCA TOJIbKO B ciyuae JIyuol, IIpu atom
Hajlo HMeTb B BHMJy, YTO FOPH3OHTaJbHBI Napajiakc JIyHEL B nepe-
meHHOH yacth AK BAI'O He naercs, HO €ro JIEFKO NOJYyYHTb, YMHO-
’Kasi BULMMBIA yrJoBo#t paavyc JIyHel 7 Ha 3,67 (r mpuBoauTCS B no-
ChellHeH KOJIOHKe JIYHHBIX a(heMepHA).

3Hanue ropH30HTaNbHOIO SKBATOPHAJIBHOTO Mapaiiakca CBETHJa
N03BOJIfET JIEFKO ONpEeNeJUTh PacCTOsHHE OT HeHTpa 3emJd Jo CBe-
Tuna. JlefictButenbHo, ecau Ha puc. 13 CO ecTb 3KBaTopHalbHbLIH pa-
anyce 3emnn a, CL ecTh paccrosiHue OT UeHTpa 3eMJIH A0 CBETHJa,
paBHoe A, a yros OLC ecTb rOpH30OHTa/NbHBIH 3KBAaTOPHAJbHBIH Tapal-

JlaKC CBeTHJa Py, TO H3 MPAMOYroJpHoro TpeyrosibHika COL nmeeM
A= 2 _ (1.43)

sin pgy *

Tak Kak yroa p, Mad, To

. ” ” p 1
Sin p0=posin 1 =p0m
n ¢opmyna (1.43) npuunumaer Bux
206 265"a

A= . (1.44)

Po
Paccrosnne A no ¢opmynam (1.43) u (1.44) nonyuaercsa B Tex xe
€/lMHHUIlaX, B KOTOPHIX BhIPaXKeH 3KBAaTOPHaNbHBIA pajuyc 3eMmiaH a.

Ecin npuHATL TOPH3OHTANbHBIA 3KBaTOPHAJbHBIA Mapaijakc
Connua pasneiM 87,794, To paccrosinue ConHila oT 3eMin 6yJieT paBHO
149 597 870 kM. DTO paccTOosiHHe B aCTPOHOMHHM Ha3blBaeTCs acmpo-
HomuHeckold edunuyeld (a. e.).

BeneactBre OrpOMHBIX paccTOSiHHE OT 3eMJiH 10 8Be3jl, TOPU3OH-
TajlbHble 5KBaTOPHAJBHLIE NapalyaKChl NOCJEIHHX HCYE3alolle MaJbl,
M PacCTOAHMA JI0 HHX ONPEeNe/sIoT ¢ NMOMOLIbIO FOAWYHLIX Oapaiiak-
coB. I'oduunbim napasiaxcom 3Be3bl 7 Ha3HIBaeTCs YroJ, NOA KOTO-
PHIM CO 3Be3/ibl Obljl Obl BHIEH CPeJHHI paiuyc 3eMHOH OpOUTH npu
YCJIOBHH, UTO HalpaBJleHHe Ha 3Be3lly NePNeHAUKYJ/SIPHO K pajuycy
(puc. 14).

lopuunble napauiakchl 3Be3f MeHbuie 1% TlostoMy BaHsiHHE
TOJAMYHOIO Napaljlakca Ha KOOPJAHHATHL 3Be€3]] YYHTHIBAETCH TOJILKO
NpH BHICOKOTOYHLIX HaOMIONEHUSIX M HCCJAENOBaHHAX.

ITpene6peraa muporoii ConHLA ¥ SKCUEHTPHCHTETOM 3€MHOH oOp-
OUTHI, BJMSIHHE TOJMYHOIO Napalylakca NPUGIMIKEHHO MOXHO Bbl-

YHCJANTh N0 QopMyaam
p’ — P =nsinpcos(Lo—A),
(A —A)cos P == msin (Lo — A), } (1.45)

36



HIIH
(@ — a)cos & = mcos D sin (Ag — a), } 146
(8’ — &) =m[cos § sin Dy — sin § cos D¢ cos (Ag — )], (1.46)

rae A, ', &’ ud’ — reoueHTpHUECKHE KOOPAHHATHI 3Be3jbl, A, B, @ u
8 — renHoueHTpuHuecKHe KoopiuHatel, Lg— noarora Counnna, Ag,
D — npsivoe BocxoxjaeHue u ckiaonenue CosHua.

Ecau ua puc. 14 ST ectb cpennufi paauyc semHO# OpPOHTHI, T. e.
acTpoOHOMHYeCKas ennHHUa (a. e.), 6S — paccrosinne D 3Be3anl OT
Cosnua, a yron SoT — roauyHbIN Napalaakc 3Be3fibl i, TO H3 [NPAMO-
yroiphoro rpeyronbHuka STo
umMeeM

D= la. e. (1.47)

sin m

H TaK KaK yroa &t Ma/n, TO

D= 206 263:’ a. e. . (1 .48)

Paccroanne no ¢opmynam (1.47)
B (1.48) noayuaerca B Tex xe
elMHHIlaX, B KOTQPBIX BhIpaXKeHa acTpOHOMHUECKas eNHHHIlA.
Paccrosinne, COOTBETCTByIOIlee TOAHYHOMY mnapayiakcy B 17
HasbiBaetTcst napcexom (nc). Ms ¢opmyast (1.48) cneayer, uto

I nc = 206 265 a. e. = 3,086-10'% km.

Ecau D soipakaercs B napcekax, 10 gopmyna (1.48) npunumaer
BHJ

Puc. 14. ToauyHBii napanyake 3Besn.

D=

(1.49)

'’

Paccrosinue, coctasasiomee 1000 napcek, HasblBaeTCsl KUAONAPCEKOM,
a paccroanue B 1 000 000 mapcek — mezanapcekon.

Paccrosiine, KoTopoe CBeT MPOXOAUT 3a OAHH TOH, PacnpocTpa
HAACH CO CKOpPOCTbIO 0Koso 300 000 KM/C, Ha3LIBaETC sl Cemosbim 2000M,
1 csetoBoii rog = 9,46-10*? kM = 63198 a. e. = 0,3064 nme. Tak kKak

. 3,26
l n¢ = 3,26 cBeroBoro roja, To paccrosinne D = = CBETOBLIX
JIeT.

§ 10. Pebpakuus

ActpoHoMHUeCKOH pegppaxkyued HaspBaeTcs sBJIEHHE NpesomJe-
HHS CBETOBLIX JiyueH, HAYLIHX OT CBeTHJ]Aa K HalJioAaTe/o, NpH npo-
XOXKIAEHHM HMH 3eMHOH atTMOC(hepEI.

Benencrsue pedpakuud HabioaaTeab BHIMT CBETHJIO MO Hampas-
netuio Ao, (puc. 15), a He mo HanpapieHHio Ag,, mapasnjielbHOMY
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Mo, no KoTopoMy OH BHjesa GBI CBETHJIO B CJydYae OTCYTCTBHS aTMoO-
cteprl.

Yron 0,40, HaskBaeTca YrioM pedpaKLHH @ HJIM NPOCTO ped-
paxknueli. ¥Yroa ZAo,; HasHBaerTcs BHJIHMBIM 3€HHTHLEIM PacCTOHHEM
cBernja 2', a yron ZAo, — HCTHHHLIM 3€HHMTHLIM DacCTOAHHEM Z;
TOTAa

e—2'=p, z2=2"+0p,

T. €. HCTHHHOE SEHHTHOe pAacCTOSIHHE DaBHO BHAHMOMY 3€HHTHOMY
paccTosiHHI0 MJIOC pedpakuud.

BenuunHa peppakuyy 3aBHCHT OT BHAMMOTO 3€HHTHOrO paccros-
HHus 2’ M MeHAETCH B 3aBHCHMOCTH IVIaBHLIM O6pasoM OT TeMOepaTyphl
M JlaBJIeHus, yBeJHUHBAACh C IO-
HHKEHHEM TeMmnepaTyphl H C Ho-
BbIlIEHHEM [aBJIEHHS.

Beauunny pebpakuud npu
temnepatype 0 °C u npu nasie-
nun 1013 rIla (760 mm pT. cT.)
MOHO 1pHOJHKEHHO BBIYHC/INTD
110 GopmyJie

p = 58",2tg 2%,

Ara dopmysa npUrogHa AnAd 3e-
HUTHBIX paccTosiuii ot 0° 1o
Puc. 15. Bausnne atMocdepnoil pedpaxuny 70 °C. B senute peq)paxuuﬂ pas-
Ha BHIHMOE TOJOXeHHe cBeTwia Ha Hete. ~HA HYJIO, 8 B TOPH3OHTE NpHHH-
Maercss B cpeiHeMm paBHoOH 35°.
B orpene «TaGaunp» paHa Ttaba. 16a cpepnefi pebpakuun npu
temneparype +10 °C u gasaenun 1013 rlla, a takxe Ta6n. 166 nas
BLIYHCJIEHHS TONPABKH 3a TEeMNEpaTypy W JaBJIeHHe, [PUrofHas LA
temnepatyp or -+20 mo —20 °C.

»

3amevanue JloMuMo peppaxuuu, BANSHKME 3eMHOH aTMOC(ePH CKa3H-
BaeTCH TaKyKe B NOTVIOWEHHH CBeTa, HAYLIEro OT HeOeCHHX TeJ; NOTJOlieHHe 3aBHCHT
OT TOJIIMHBI CJI0S1 aTMOCephl, NPOXOAHMOTO JIYYOM CBETA, H H3MENSETCH B 3aBHCHMOCTH
OT 3CHHTHOTO PacCTOfHUA cBeTHaAa. B oraene «Ta6auus» nana tabn. 17 cpepnux Be-
JIHYMH TOTJioUleHHs cBeTa E, B 3Be3AHHX BeJHUYHHAX, AJfA PA3NHYHEIX 3EHHTHHIX pac-
cTosnuil. B 3aBHCHMOCTH OT aTMOChEPHLIX YCJIOBHI MecTa HaGmoieHHsS BeanunHa E
MOXKET 3HAYHTeJbHO KoJjebaTbesl.

§ 11. Hpeueccruss H HyTaLHus

BesencTere Bo3Myllawoumero JAeficTBHsi, OKa3blBAaeMOro Ha spaile-
sre 3eman tenamu CoaneuHoi cucreMmbl (cMm. § 17), och BpameHus
3emsu coBepIIaeT B IPOCTPAHCTBE OUEHb CJIOXKHOe npuxkeHue. [Ipexie
BCETO, OHA MEAJIEHHO OIHCHBAeT KOHYC, OCTaBafACh BCE BpeMsl HAKJO-
HeHHOH K IJIOCKOCTH JBMXEHHS 3eMJIH NOX YrJoM Okono 66°,5
(puc. 16), 3ro ABHKEHHE 3eMHOH OCH HAa3LIBACTCHA NpPeyeCCUOHHbIM,
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nepuon ero okoao 26 000 ner, n oHO onpenenser cpegHee Hampasje-
HHE OCH B NPOCTPAHCTBe B DasJiHuHbIE 3M0XxH. Kpome Toro, och Bpa-
meHus 3eMid coBeplIaeT pas3/IMYHbIE METKHEe KoJieGaHHsI OKOJIO CBOEro
CpenHero NoJIOKeHHsl, IJIaBHbIE H3 KOTODPHIX UMeIOT nepHoa 18,6 rona *)
H Ha3LIBAIOTCA Hymayuetl 3eMHOH OCH.

BeseicTBHE npeleccH H HyTallMH 3eMHO# OCH B3avMHOE pacmoso-
KEHHE [IOJIOCOB MHPa H MOJIOCOB SKJIHITHKH, a CJeloBaTesbHO,
HeGecHOro 3KBaTopa M SKJIMNTHKM, HenpepulBHO M3MeHsiercsi. [lostoc
MHDa, OnpelleAsieMblli CPelHHM HanpaBjieHHeM OCH BpalleHHsa 3em-
Nu, T.e, O0AajalomUl TOJbKO NPELECCHOHHBLIM JIBHXKEHHEM, Ha-
3BIBACTCH  CPEOHUM  NOAIEOM e P
mupa. HemunHnom noarocom mu- risal
pa HasulBaeTcsd noJe, onpege- -
JgeMbld  JXeHCTBUTENbHBIM Ha-
npaBleHHeM 3eMHOH OCH, T. €.
obnafaouui 1 npenecCHOHHBIM
U HYTALMOHHBIM ABHIKEHHEM.

CpepHuii nosioc MHpa Ka-
KOH#-HHOYAb 3MOXH onpejenser
nofoxesue cpedHeeo sKeamopa
H cpeQHell mouKu 6ecenHezo
passoOencmeus BJAs 3TOH Ke
snoxH.  HcTHHHBIA NoJIIoC
MHpa OnpefenseT MOJOXKEeHHe
UCMUHHO20 3K8amopa H UCMUH-
HOUl mouKu eeceHHez0 Ppasno- Puc. 16. IIpeneccHOHHOe ABUXKeHie 3CMHONX OCH.
dencmeus. :

Cpennuil momoc MUpa BeaeacTBHe npetecchu 3a 26 000 ner oauckl-
BaeT OKOJIO MNOJIOCA 3KJHOTHKH OKDYXHOCTb pagHycoMm 23°,5. 3a
OIMH TOj NepeMellieHHe CpelHero noJioca Mupa Ha HeGecHo# cdepe
cocraBasier okono 507,3. Ha Takywo Xe BeJIHYHHY 3a roi nepeme-
IHAIOTCA MO 3KJAHNTHKE H PaBHOJEHCTBEHHbIE TOYKH, ABHIasfcb ¢ BOC-
TOKAa Ha 3anaj, T.e. HABCTPeYy BHIMMOMY TFOAMYHOMY ABHXKeHUid
Comnua, D10 fABNEHHE U HA3LIBAETCA npeyeccuell, UAU npedeapeHuem
pasHodencmeud, Tak Kak CoJHIe nonajgaer B DPaBHOLCHCTBEHHbIE
TOYKH pPaHblle, YeM Ha TO JKe camoe MecTo Ha (oHe 3Be3].

[lpeneccHonHOe JBHXKEHHe NOJHOCZ MHPa BHI3LHIBACT H3MEHEHHE
KOODPJAUHAT 3BE€3J C TeyeHHeM BpeMeHH.

B skaunTHYeCKOH CcHCTeMe KOOpPAHHAT B pesyJbpTaTe MpeueccHH
aCTPOHOMHYECKHE [OJIFOTHl BCEX 3Be3J, HempephelBHO BO3PacTamoT (Ha
50",3 B ron), Tak KaK OHH OTCUHTBHIBAIOTCS OT TOYKH BECEHHEro paBHO-
JEHCTBHS B CTOPOHY, NPOTHBOIIONOXKHYIO NBHKEHHIO 3TOH TOUKH I10
SKNHNTHKE, ,

ActpoHoMHUECKHe LIMPOTHL 3Be3[, HEe U3MEHSIOTCH.

*) DTOT nepuoj, paBeH NEePHORY OGPallleHHs Y3JOB JYHHOR OPOHTH, TaK KaK HY-
Talif €CTh CJEACTBHE JAeHCTBUS NPHUTSIKEHHs JIyHBl Ha 3eMHOH cbepoug.
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BiMsiHHE NpElecCHH Ha MpsMble BOCXOXKIECHHA H CKIOHEHHA 3Be3N
BbIpaxaerca Qopmynamu
do

d—t=m—|-nsina,tg6,
& (1.50)
- = ncosa.
do dd
3ﬂer —E. H T — H3MEHEHHA KOOpAHHAaT 3a rox, m — rojuyHas

IpeueccHs MO NPAMOMY BOCXOXKIEHHIO, 7 — TOAHYHAA Mpeneccus
N0 CKJOHeHH!0. BenHudnHbl M U 1 C TeUEeHHEM BPEMEHH H3MeHSIOTCA
OUEHb MELJIEHHO H HMX MOXHO CYUHTATh NOCTOSHHBIMH (mia 2000 r.

= 3%,0742; n = 20",038).

3HauyeHUs] CPEeIHUX TOAMYHBIX H3MEHEHHH 3KBaTOPHAJbHHIX KOOp-
IMHAT & ¥ O B peaysbraTe NpelecCHH JaHH B OTAene «TaGmuusly,
tTabn. 25.

HMCTUHHEIE [OJIOC MHPa OMUCHIBAeT BOKPYr CpelHero IoJioca
CJIOXKHYIO KpuBYyio. JIBukeHHe ero Ha HeGecHO# cdepe coBepliaeTcs
npHGAN3HTENLHO NO 3/IHNCY, Gonblias och KOTOpOro pasHa 1874,
a Mmagag — 137,7. VcTHHHBIA NOMIOC MHPA ABHAKETCH 110 SJJIHICY
B HanpaB/eHUH NPOTHB ABH)KEHHs YaCOBOH CTPEJKH, €C/IH CMOTpeThb
Ha HebecHyI0 chepy H3HYTPH, H coBepluiaeT oAuH obopor 3a 18,6 rona.
310 ABHKEHHE HCTHHHOTO MOJI0Ca MHpa BOKPYT CPEIHero W Hasbl-
BaeTcss Hymayuei.

BausiHue HyTalUH Ha OpSMBlE BOCXOXK/IEHHS H CKJIOHEHHA 3Bes]
BHpaxaerca (GopMyyiaMu

o — oy = A (cos & -} sin & sin o, tg 8,) — A cos o tg o, 15
8 — 8, = Aysinecosa, + Aesina, } (1.51)

rae oy 4 8, — KOOpIHHATHI 3Be3/ibl OTHOCHTENBHO CPEJHero 3KBaropa,
& ¥ O — KOOpAMHATHl 3Be3[bl OTHOCHTEJIbHO HCTHHHOIO 3KBaTopa,
A} — JOATONEPUOAHYECKHE Y/IEHB HYTalUHH B JOJITOTe, MEHIOUIHEcs
B npenenax -+18”, Ae — noaronepuojuyecKue 4JeHel HyTaluu B Ha-
KJOHEHHH, MeHsouHecs B npefenax 410", & — HakJIOHeHHe SKJHM-
THKH K 3KBaropy.

BiusiHHe HYTaUMH Ha acCTPOHOMHYECKHE JOJITOThbI CBETHJ CBOAHTCA
K TOMy, YTO MCTHHHAs TOYKa BECEHHEro paBHOJEHCTBUA, NepeMelladch
N0 SKJHOTHKE OT CpellHed TOYKHM BeCEHHEro PaBHONGHCTBHA Ha AYry
Ay (HyTanus B LOJNTOTE), H3MEHSET aCTPOHOMHYECKHE A0JTOTHl CBETHI
Ha Takylo Xe BeJHYMHY, T. €.

D — Ag = A,

rae 7\/0 — JloJIrora, OTCYHTaHHasa oOT cpezmeﬁ TOUKH BE€CEHHEro paBHO-
JEHCTBHA, A — poJarora oT HCTHHHOHM TOUKH BECEHHEro paBHOACHCTBHA.

§ 12. AGeppaumus

Abeppayueti Ha3biBaeTcs fBJIEHME, COCTOMLEE B TOM, WTO ABHXKY-
Wpiica HaG/ofaTeNb BHANT CBETHJIO HECKOJNBKO B HHOM HanpaB/I€HHH,
yeM OH BHJeJ Gbl €ro B TOT K€ MOMEHT, ecyii Onl HaXOAW/CA B MOKOE,
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AGeppanuueil HasbiBaeTCsi TakXke H caMa PasHOCTb MexAy Haliio-
NaeMEIM, 6uOUMoIM HAlIpaBJIeHUeM OT HabvIIoAaTeNs K CBEeTUNY U UCMuH-
Houm, T. €. T€M, KaKoe GbIo Ghl B TOT Ke MOMEHT, ec/iH Obl Habmoxa-
Tenb OB HEMOJBHIKEH.

Mycrb B Touke K (puc. 17) HaxoauTcs HabaoAaTesb H KPECT HATEH
OKyNApa MHCTPYMeHTa, a B Touke O — OGBEKTHB HHCTpyMeHTa. Ha-
GaiofaTesb ABUMKETCS no Hanpabiaenuio KA co cxopoctbio v. Jlys
cBeTa OT 3Be3llbl O BCTpeyaer cepefinHy OODBEKTHBA HHCTPYMEHTa
B Toyke O H, PacCmpoCTPaHsAACh CO CKOPOCTBIO ¢, 32 BPEMA T NpPOAAET
paccrosune OK = ¢t u nonager B Touky K. Ho usobpaxenne sBesjbl
Ha Kpect HMTell He monajer, NOTOMY
YTO 83 9TO Ke BpeMms T HabmoaaTelb U
KpecT HuTell mNepeMecTATCS Ha BeJH-
unHy KK; = UT W OKaXyTcsa B TOY-
ke Ky Jlng Toro uroObl n3ofpameHue
8Be3Jisl MOMajlo Ha KPecT HHTeH OKy-
Aspa, Halo HMHCTPYMEHT YCTAaHOBHTb
He [0 HCTHHHOMY HanpaBjeHHI0 Ha
ssesny Ko, a no Hanpabiennio K,0
¥ Tak, 4To6bl KpecT HHTel HaxoiuJjcs
B Touke K, otpeska KK = KK; =
= UT.

CJ!elIOBaTEJIbHO, BHAMMOC Hanpas- Puc. 17. Bausauue aCeppaunun cseTa
JeHHe Ha 3Be3fy Kool JOJLKHO CO- Ha BUAUMOE no.r:{%)geeiﬂne cBeTHJa Ha
CTaBUTb C HCTHHHBIM HanpapJieHnem Ko
yron o, KOTOpbifi M HashBaercs abeppayuoOHHbLM  CMEUEHUEM
spesfinl. M3 Tpeyrombuka K OK cuenyer:

sino = —%— sin 6,
0 (1.52)
o = 206 265" —-sin 0,

rie 0 — yrnoBoe paccTosHHe BHANMOIO HanpaBleHHs Ha 3Be3lly OT
aneKca ABH)KeHHs Habjionarens, T. e. OT TOUKH, B KOTOPYIO Hanpas-
neHa CKOPOCTb JABHXKEHHR Habmonaresns.

Ha6aionarenb, HaXOAAMMACA HA MOBEPXHOCTH 3€MJH, ydacTByer
B IBYX €€ OCHOBHBHIX ABHXeHHSX: 1) B CyTOYHOM BPaIICHHH BOKPYT OCH
i 2) B ronHuHoM ABHxkeHnH 3eman Bokpyr Cosnnua. Ilostomy pasiu-
YT CYmo4HyI U eodu4nyro abeppayuu.

a) Cytounas abGeppauusa CKOpocTh CyTOYHOro Bpa-
LeHHs Habmaojatens

v = v, cos ¢,

Tle U, — CKOpOCTb HabaiofaTels, HAaXoLsflerocs Ha SKBaTope, 8

¢' — reonenTpuueckas wWupora HaGmoparens. Cwmellenve CBETHIA

BC/IEACTBHE CYTOUHOH abeppallMH COTMJIACHO (opmyJe (1.52) 6yzner:
!

sin o = -”—”-C—(-;f—q)—sm e, (1.53)
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rie © — yrJaoBoe paccTosHHe Mo Ayre 6OJbLIOrO Kpyra or BHIAMOTO
NOJIOXKEeHHs 3Be3fbl A0 TOYKH BOCTOKA, TaK KaK CyTO4YHOe BpalleHHe
Beman (POMCXOAHMT C 3aMaja Ha BOCTOK M ABH:KeHHe HaGmiojaress,
Cle0BATE/bHO, HANpaBAEHO TaKke Ha BOCTOK. Ecau B dopmyny
(1.53) noAcTaBHTL YHMCJOBLIE 3HaUYEHHA Up = (0,464 KM/c H C =
= 3-10° kM/¢, TO NOMyuYHM
a = 0,319 cos ¢’ sin 0,
HJIH

a = 05,021 cos ¢’ sin 0.
Upeno &' = 07,319 = 0°,02]1 HA3LIBACTCA KOIPPUYUEHMOM CYMOUHOY
abeppayuu.

BiusiHHe CyTOYHO# abeppallMd Ha KOOPAMHATHl CBETHJI MOXHO
BLIYHCJHTD MO opmynaM:

7' — 2z = —Fk cos @’ coszsin 4,
A’ — A = —F cos ¢’ cos A cosecz,
8 — 8=~k cosg’sindsint,
{—t' =o' —a==Fk cosg’costsecd.

(1.54)

3pech z, A, 8, { U & — HCTHHHBIE KOOpAHHATH, a 2, A’ 8, t'wu
o' — pupuMmele. Tak Kak Kos(duUMeHT cyTOuHO# abeppauuy k' man,
To B npaBHX Yactsax ¢opmya (1.54) Bmecto reoneHTPHYECKOH [HPOThI
@' MOXHO B3HTb ACTPOHOMHYECKYIO IUMPOTY @ H BMECTO HCTHHHBIX
KOOpDAHHAT — BHAMMBIE. ™
6) Tonmunas aG6eppands CKopocTb FOAMYHOTO ABH-
JKEeHUS HAOJIOAATeNss €CTh CKODOCTb ABHXKEHHs 3emiH 1o OpGHTe.
EcJ/iH cpeiHas CKOPOCTb ABHXEeHHA 3eMIH Ha OPGHTE Ugp = 29,765 km/c,
TO CMelleHHe CBeTHJa BCJEICTBHE TOAMYHOH abeppanuu COTJIaCHO
¢opmyne (1.52) Oyzer:
206 265”.29,765

3106 sin0

HJIH
a = 207,496 sin 0.

Uncno ke, = 20",496 HasbiBaeTca nocmoannod abeppailHH.
Ecau 6 = 90° (3Be3fa HaXOAHTCA B NOJIOCE SKJMNTHKH), TO

o = 20",496,

i TaK Kak alekc ABHXKeHHMs HabJiofaTess nepeMellaercd sa rop no
SKJAMNTHKE Ha 360°, TO 3Be3/la, HaXOAfALLasiCs B MOMOCE SKIHNTHKH,
OnuCHIBaeT B TeYEHHE rofia OKOJIO CBOEro HGTHHHOI'O MOJIOKEHUA KpyP
¢ paauycom 20%,496. Bce npyrue 3Bes/ibl ONHMCHIBAIOT S/NIMNCEIE NOMY-
ocsimu 207,496 u 20”,496 sin B, rie p — sKAHNTHYECKAS LINPOTA 3BE3/AbL.
Jlns 3Be3f, HAXOAAIIUXCA B MJIOCKOCTH 3KJIHNTHKH (f = 0), sanaune
ofpauiaercss B OTPE30K AYTH AJIHHOH 41%,00.
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Bausigye roinyHoil afeppauuy Ha SKJAUNTHYECKHE KOOPJHHATHI
CBETHJl MOXHO BBIYHCJIHTB N0 opMmyJiam

p' — P = —kysin (Lo — A)sin B, 1 55
A — A= —hycos(Lo — A)sech, (1.55)
rze P # A — HCTHHHBIE KOOPAMHATH, ' 1 A’ — BHAMMBIE KOOPIMHATEHL,
Lg — noarora Cosmuna. Tak Kak nocrosiHHas abeppaluy ko, Mana, To
B NpaBbiX yacTax ¢opmya (1.55) BMECTO HCTHHHEIX KOODJAHHAT MOXKHO
6parb BHAHMEIE.

Bausuue roauuHoi aGeppauuu Ha npsiMble BOCXOXIECHHA H CKJO-
HEHUS 3Be3J] BhIpaxkaerTcs CJACLYIOMHUMH (QOpMyJaMu:

o — a = —kq (sin asin Lg -+ cos & cos L cos &) sec 8 +- )
+ koe (sin o sin @ -+ cos @ cos w cos-€) sec §,
8 — 8= —Fkgysin Ly cosasind — (1.56)

— kycos Lo cose (tgecosd — sinasin §) +
+ kye[sin @ cos o sin 8 + cos @ cos & (tgecosd — sinasin )1,

IIe & H 8 — HCTHHHBIE KOOPAMHATHI CBeTHIA, oo’ 1 &' — BHAMMBIE KOOP-
auHATHL cBetuwaa, Lg — ponrora CosHua, © — AOJTOTA MEPUre/IHs
(cM. § 16), € — HaKkJIOHEHHE SKAUNTUKH K SKBATOPY, € — IKCLUEHTPH-
CHTET 3eMHOI OpGHTHI (ke = 07,34).

Jlas mpakTHueckux yuiaucienuit dopmymam (1.56) mpupaior cie-
AYIOULH{T COKPALIEHHBIN BHJ (6e3 UeHOB C e):

o' —a=Cc+ Dd,
’ , ' (1.57)
8 —8=_Cc -} Dd’,
rie C = —kycos Lgcos e n D = —k,y sin L 3aBHCAT TOMBKO OT
noarotet Cosnna, a
1 1
c=—l-5-cosasec6, d=—‘gs1nocsec6,

¢’ =tgecosd —sinasind, d' =cosasind

33BHCAT TONBKO OT KOOPAMHAT CBeTHJa (IpH 3TOM O M o' BEIPaXeEHHI
B eIMHMIAX BpEMeHH).
Kpowme Toro, ecnu B opmyaax (1.57) nonoxurob

C=~hsinH, D=hcosH, i=Clge,
TO MM MOXKHO NpHAATh ellle CACAYIOUHH BHJ:
1
! — o == — hsin(H - a)sec§, .
*TETT (H + ) (1.58)
8" — 8 == hcos (H 4 a)sin § 4 i cos 8.
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§ 13. Bunumble, HCTHHHDBIE H CPEIHME KOOPAWHATHI CBETHJ

Koopaunatsl cBeTH/Ia, NoMy4YeHHbIE HENOCPEACTBEHHO H3 HabJiome-
HHH, MCNIPABJEHHBIX 3a HHCTPYMeHTasbHble OWHOKH M pedpakiuHio,
Ha3LBAOTCH udumbimy KoopAuHaTamu (!, 6') cBeTHJa B MOMEHT
Habmo/eHus i.

EciH u3 BHAMMBIX KOODIAHHAT HCKJIIOYHTb BJHSHHE CYTOYHOH M
roguyHo#l aGeppaunit (cM. § 12), TO MBI IOAYYHM ucmUHHbIE KOOPRH-
HaTel (o, 0) cBETHJIa B MOMEHT HaGJIONeHHA f.

Ecnn u3 HCTHHHBIX KOOPAHHAT HCKJIOYHTbL BJIHSHHE HyTaluH (CM.
§ 11), To MBI nonyuuM cpednue KOOpAHHATH (2y, O,) CBETH.Ia B MOMeEHT
HalmoneHus {.

CpenHre KOOpAMHATHI 3Be3l, MOJy4YeHHBle A8 MOMEHTa Ha6Jio-
AeHHH f, MOXKHO 3aTeM NepeBecTH Ha Hayano Kakoro-Hubyip roga T,
YUHThIBAA BAMAHHE npeneccud (cM. § 11) 3a spems (T — ¥).

B 3Be3saHbIX KaTtajorax HalOTCA CpeiHHE KOOPIAHHATH 3Be3l IJIst
Havyajla KaKoro-1460 roja, KOTOpOe HAa3bIBAETCH pABHOOeHCMBUeM
Kamanoea. B orpene «Tabauuwy, B a6, 26 npuseseHsl CpefHe MecTa
871 sBe3aw mas pasHogeHncTBusa 1975,0.

@opmyJsbl H KO3hDDHIHEHTH I/ NPHBEAEHHS CPEAHUX KOOpAHHAT
CBETHJ1 K UX BH/JHMMBIM H HCTHHHEIM KOOpJAMHaTaM Jaiotcsi B ACTpOHO-
muyeckoM Exxerognuke CCCP Ha Kaxiawlfl rof.

§ 14. BuiuMcagHHe MOMEHTOB BOCX0Aa, 3axoxa
M KyJbMHHALUUK cBeTHa. Cymepxu

a)Bocxoa nms3axon cBeTH A MOMEHT nepeceyenus cae-
THJIOM MaTeMaTHYECKOT'O TODH30HTa, KOTJa OHO MepexOIMT M3 HEeBH-
IHMOH 4YacTH HeOecHOH cdepnl B BHIAMMYIO, HAa3LIBaeTCs 80CX000M
CBETHJIA, & KOrjJa OHO MePeXOoiUT M3 BHUAHMMON YacTH B HeBUIHMYIO —
3axo00om. :

Yacoso#i yroa { BocxoJa M 3axola OmpejeJnsercss no gopmyne

¢0s (90° 4- p + R — p) — sin ¢ sin § (1.59)
cos @ cos & ! :

COSf =

rae p — pedpaklua B rOpU30OHTe, MPHHUMaemMas OGBIYHO pasHoil 35,
R — yrJioBoit paguyc cBeTu/1a, p — €ro rOpH3OHTANBHBIA NapaJsiakc.

ITo popmyane (1.59) yacoBnie yriibl BOCXOAA U 3aX0Aa BHIUHCASIIOTCS
TOMbKO anig JIynel. B satom cayuyae R = 16’, p = b8’, p = 35’ u dop-
myna (1.59) npuHumaer BuX

__sin 7" — sin @ sin §
Cost = s geess (1.60)
B cayuae BhIYHC/IEHHA HacOBBIX YrJjoB Bocxoga M 3axona ConHia
(R = 16’ u p = 35’) cyTOuUHbIH# TrOPH3OHTAJbHLIA Mapa/JiakC He y4H-
ThIBaeTCS, U (popmysa (1.59) npuuHMaeT BUA
—sin 51’ — sin cpsmé. (1.61)
cos @ cos &

cosf ==
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B cnyuae 3Besi M niaHeT MOXHO mpeHeOpeub TaKKe H HX paaHycami
¥ BHIUHC/STH YAaCOBOH yrosl BOCXOJAa H 3axola no ¢gopmyne

cosf = —sin 35’ — sin ¢ sind (1.62)

cos ¢ cos § :

HakoHel, ecau npene6peub W pedpakuueit, To 4acoBO# yroa Boc-
XO0lla M 3aX0/la CBETHJIa BLIUMCJASETCS 1O opmyJe

cos t = —tg @ tg b. (1.63)

Kaxpoe M3 npuBeleHHBIX BhIlle ypaBHEHHH AaeT IBa 3HaUYeHUR
JiIs £ OAHO 3HAueHHe, Jexalee B npejeaax or 0 1o 180°, — nas ua-
COBOTO yIJIa 3aX0la by, APyroe sHaueHue, Jexallee B npeiesax or 180
no 360°, — mas yacoBOoro yrja Bocxola l.

BoigucauB fy MU g, MOXKHO ONpeNe/uTb MOMEHTH 3aXOAa HJIR
BOCXOla CBETHJA 1O MECTHOMY 3BEe3JHOMY BpeMeHH M0 (opMyJam

sw = ow + tw, }

sg=0g+ g,
Tie oy M op — NpsIMble BOCXOXJEHHs CBETHJA B MOMEHTHl 3aX0Aa
¥ BOCXOAa CBETHJIA.

3areM 3TH MOMEHTbl 3B€3JHOrO BpeMeHH MO MpaBHJy, H3JIOXKCH-
HOMY B § 4, MOMHO MEpeBeCTH B MECTHOE CPeJHee COMHeuHOe BpeMd,
a o ¢popmysiaM § 5 HaATH MOMEHTH BOCXOA3a H 3axoja B J060i
CHCTEME cUeTa BP{MEHH.

[Ipu BHIUMC/IEHHH MOMEHTOB Bocxona n 3axoia ConHIA, ecid Her
HeoOXOAHMOCTH 3HATb HX B CHCTEME 3BE3JIHOTO BpPEMEHH, UacoBble
Yrabl {g WIH ty, yBeauuenHsie Ha 127, faloT HaM MOMEHTHI STHX fiB-
Tenuii B CHCTEME MECTHOTO MCTHHHOTO COJIHEUHOro BpeMeHH [cM. ¢op-
myay (1.12), § 4, or KoTopo#i JIeTKO nepeiTH K APYruM CHCTEMAM Clera
BPEMEHH.

Ecau KoopauHaTel CBETHJa B TeyeHHe CYTOK H3MEHAIOTCsi 3amer-
HbM 06pa3oM (Kak, Hanpumep, Y JIYHH), TO fy M g HalO BHIYMCIAATD
C TeM 3HAUEeHHEM CKJOHEHHS, KOTOpPOE CBETHJIO MMEET NPH CBOEM 3a-
X0le H BOCXOJE.

O6bIMHO MOCTYNAKT clefylomum obpasom: no ¢opmysaam (1.59)
u (1.64) BHIYHCASIOT NPUOJIHIKEHHBIE MOMEHTHI 3aXOA4a H BOCXOha
ceTuaa, Gepsi €ro KOOpAHHATHl M3 KaseHJaps, Hanpumep, s no-
AYAHS MW A MOMEHTAa BepXHell KyJbMUHAUKMH. 3aTeM HaXOAAT KOOp-
KMHATH CBETHJIA AJIS1 3THX NPHOIHIKEHHBIX MOMEHTOB H C HHMH, 0O CO-
OTBETCTBYIOLIAM (OPMYJIaM, BEIYHCJSAIOT OKOHYATEJbHBEIE MOMEHTHI
saxolla H BOCXOAa CBETHJA.

Y Bcex cetus, Kpome JIyuel, Mepkypus, a HHOTA2 H Benepuwl,
H3MeHeHHeM CKJIOHEHHS B TeueHHe CYTOK MOXKHO MNpeHeOpeyb.

Asumyr cBeTHAaAa npH BOCXOAE M 3aXO0ALE
¢ yuerom pedpakuuH, pajHyca M napajylakca CBETH/Ia, BHIYHCIAETCA
no gopmysne

(1.64)

cos b sin ¢ .
sind = — gy (1.65)
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npu sToM f BHuMcasiercs no dopmyae (1.63), A HaXOIHTCA B OAHOM
C HUM KBajpaHsre.

B Ilepemennoit yactu AK BATO B ademepunax CosiHua, JIyHbI
H IJaHeT AAIOTCS MOMEHTHl BOCXOAQ, 3aX0/a H a3UMYTHI B 5TH MOMEHTEHI
JUIs1 IyHKTa C reorpabHYecKuMHM KOOpAHHAaTaMu ¢ = +56° u A = 0°.
MoMeHTH JaloTcsi IO BCEMHDHOMY BpeMmeHH. [losnyueHue COOTBETCTBY-
IOIMX BeJH4YMH JJs NYHKTa C APYTHMH reorpadHuyecKHMH KOOpJAHHa-
TaMH NPOM3BOAUTCS C MOMOLLBIO HHTEPNOANMOHHBIX BBHIYHUC/ICHHH
(cm. obbsicHeHHe K 3demepuaam B nepemennoit yactd AK BATO).

6) KynpmMHEHaANHA CBeTH . MoMEHT nepeceueHHs Cae-
THJOM HeGecHOro MepHidHaHa Ha3bIBaeTCs KyAbMunayuel ceemuiq.
Pasnu4aloT KyJbMHHAUHH BEPXHIOO H HHXHIOW. BepxHaa KysoMuna-
4us MMeeT MECTO Ha BepXHell yacTH HeGecHOro mepuanana, PZASP’
(cM. pHc. 4), mpH 3TOM CBETHJIO HOCTHIA€T MaKCHMaJ/bHOH BHICOTHI Hal
TOPHU3OHTOM M MHHHMAJbHOTO 3€HHTHOTO PACCTOAHMSA. HUNMHAA KYab-
MuHayus coBeplIaercss Ha HHXKHeH 4YacTH HeGeCHOro MepHaHaHa
PNA'Z'P*, upu 3TOM CBETHJIO JOCTHra€T MHHHMAJbHOMH BBICOTH Hal
FOPU30HTOM H MaKCHMAaJbHOrO 3€HUTHOIO DAacCTOAHHA.

BepxHsifl KyJbMHHAUUS MOXKeT GhiTb K CeBepy OT 3eHHTa (Ha 1yre
ZP) u K 1ory or 3enuta (ua ayre ZASP'). :

B mMoMeHT BepXHel Ky/JIbMHHAIHH CBETH/IA K OTy OT 3€HUTa HMeeM

=99, } (1.66)
. — 9% — g +5; '

B MOMEHT BepXHeil Ky/bMHHALHH K CeBepYy OT 3eHHTa

2= 6 - Q,

h=90°—[—q>——6;} (1.67)
B MOMEHT HH}KHeﬁ KyﬂbMHHaU.HH C¢BeTHJsa

2= 180°— ¢ — &,

he=g-L6&—90° (1.68)

B momenm 6epxuell KyrbMUHQUUU CEEMUAQ HA KaKoM-HUOYOb 2eoepa-
useckom Mepuduare mecmmuoe 36e30HOe 6pEMA HA IMOM Mepuduare
PABHO NPAMOMY 60CXONMOeHut0 céemuia, T. €.

s = a; (1.69)

B MOMEHT HMKHeH KyJbMHHAIHH
s =a + 120, (1.70)

3Hasi MECTHOe 3Be3JIHOe BpeMs KyJbMHHAIMH CBETUJIA, N0 OPaBHIY
§ 4 JIerko BHLIYHCJAHTb MECTHOE CPEJHee COMHEUHOE BpeMs €ro KyJbMH-
Hanuy, a no gopmyJaam § 5 BHIpasUTb STOT MOMEHT B Ji060l cucreme
cuera BPEMEHH. :

B nepementofi uactu AK BATO MOMEHTH BEpXHHX KyJbMHHa-
nuit JIYHE! ¥ IUIaHET AAaHbl [0 BCEMHPHOMY BpeMeHH, T. €. AJd MepH-
zuana TpunBHua. Onpeje/eHre MOMEHTOB Ky/IbMHHAIME STHX CBETHI,
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a TaKXKe MOMEHTOB BepXHMX KyJbmuHauufi CosHla Ha JAPYTHX reo-
rpadhuyecKUX MepHAHAHAX NPOH3BOAMTCA MNYTeM HHTEPNOJNALHOHHBIX
BLIYHC/EHHH (cM. OGBACHeHHs K sdeMmepHlaM B NepeMEeHHOH YacTH
AK BAT0O).

B) Cy M e p k 0. Hacte cyTok nocie saxona Conuia HaswBaercs
BeHEPHUMI CYMEpKAMU, A TIePENl €r0 BOCXOAOM — YMpPeNHUMU cymep-
kamu. Pasnuualor cyMepkH epascOancKue U acmpoHomudeckue,

BeuepHue rpaxciaHCKHe CyMEDPKH HAUYHHAIOTCA B MOMEHT 3axoja
Conuua ¥ MPOROJKAIOTCS A0 TeX MOp, NOKA BLICOTA LEHTPa JHCKA

Consna He craHer paBHOH hg = —7°, YTpeHHHE IpakllaHCKHe Cy-
MepKH HauMHaoTCsl nepel Bocxonom CosiHua, KOTAd BHICOTa €r0 LeH-
Tpa hy = —7°, U KOHYaloTCA B MOMEHT Bocxoia CosHua.

AcTpoHOMHUECKHE CyMepKH (YTPEHHHE H BeuepHue) JUIATCA AOMbLIE,
TaK KaK 3a HX HauaJio HJIH KOHell NPHHUMAeTcs TOT MOMEHT, KOria
Buicota Lentpa ConHua hg = —18°.

Korza XoHualioTCs BeuepHHE TpaKJaHCKHE CYMEPKHM, TO MpPHXO-
IHTCS TPHOGEraTb K HCKYCCTBEHHOMY OCBEIEHHIO; HA HeGe BHIHEI
Jumb Haubosiee sipkue sBe3fibl. B KOHIle BEeYepHHX aCTPOHOMHUYECKHX
CyMepeK HCUe3aioT MocjelHHe caelbl BeuepHeH 3apH, HacTynaer HoYb,
a Ha HeGe BHAHHI yXe H Gojee cabbie 3Be3/Ih.

[1pOO/IXKATENLROCTD CYMEPEK T 3aBHCHT OT reorpaguueckoi Id-
pOTH MeCTa @ M OT ckJoHeHHs1 ConHua Op H BHYHCAAETCH 1O Gopmyie

sin h, — sin ¢ sin §
o) o)
csi+m= cos g cos O, !

(1.71)

rie Bhicota nentpa Conuna hg = —7° An9 IpaxIaHCKuX H hp =
= —18° n/ig acTPOHOMHYECKHX CyMepeK, a 4acoBOH yroa f, BoCXoJ4a
uay saxona Cosuiua, Haxoaurcs no gopmyse (1.61).

IpaxpaHcKkHe cyMepKHM MOI'yT NJHTbCA OT 3axoia A0 BoCcXoja
Connna (BeuepHHE CyMEpKH Cpasy JKe IepeXOifiT B YTPEeHHHE) cesep-
Hee reorpaguueckofl mwuporsr 59°,5. :

AcTpoHOMHYECKHE CYyMEpKE MOT'yT AJMTLCS OT 3aX0jJa AO BOCXoja
Connua, cesepHee reorpaduueckoil mmpotst 48°,5.

Jnsi npuONHKEHHOTO onpeleseHHs NPONONKHTEILHOCTH Tpax-
JAaHCKHX M aCTPOHOMHYECKHX CyMepek B oTAede «TaGmHuE» JaHEl
rabn. 21 u 22.

§ 15. ®usnueckne koopauHatol Coanua, JlyHel B NJaHet

JIns actpopusnueckux HaGiaoneHu# nopepxnoctd Connua, JIyHer
# HEKOTOPHIX IJIaHeT TpebyeTcH 3HaHHe BeJHYHH, KOTOPHIE ONMPEAEAIOT
ODUEHTHPOBKY AAHHOTO HeGECHOro Tejla MO OTHOIUEHHIO K Hal/MoAZ
TeMo H €ro BHJ B TEJNECKON. DTH BeJIHUHHLI HOCAT Ha3BaHUe (U3ULeCKUD
Koopdunam.

Ilas ompenenenus nosoxeHus Jeraieit Ha aucke Connua, JIyHE
1 IJIaHeT C/IYXKAT CMElHabHEIE CHCTEMbl KOODAMHAT, MOLOGHEE reo-
rpapuveckofi. iHOrla TakHe cHCTeMB! KOOpPAMHAT IO aHalorHH G reo-
rpaduyeckoil CHCTEMOH HasLIBAIOT apeoepaguyeckod (OT IpedecKoro
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‘umenn Apec — Gora BoKHH Mapca), dosuespagpuueckod (0T MaTHHCKOrO
Jovis — poauTenpHbll majiex oT caoBa lOnurep), cesenozpaguueckoll
{Cenena — Goruns JIyunl), eeauoepaguueckol (Fennoc — 6or Conuua).
CueT WHPOT B 3THX CHCTEMaXx BeJIeTCs, Kak BCeria, OT sKBatopa (K ce-
pepy NOJOXHUTEJIbHBE, K IOTY OTPHIATE/]bHBIE), a CYeT AOJIroT — OT
HEKOTOPOro MepHAHaHa, MPHHATOrO 3a HayaslbHBIH.

Takum mepumuasoM pis CoaHua cuutaercs mepuauan KsppHar-
ToHa, KoTopbiéi | sinBapsi 1854 r. B OP BceMHPHOTrO BpeMeHH mpoiles
yepe3 BOCXOAALHME y3ed COJHEYHOro 3KpaTopa *). IlepHol nosHoro
cujlepHyeckoro o6opoTa AJIs HEro MPHHAT paBHEIM 25,38 CpelHHX
cytok. Js 3eMHOro HalOJiofarTenss NPOMEXYTOK BPEMEHH MEKAY
LBYMSl NPOXOXKIeHHUsIMH MepuAinaHa KsppHHITOHA Yepe3 LEHTP BHAH-
soro aucka ConHLa (CHHOAHYECKHHA 0060pOT) paBeH 27,28 cpelHHX
cyTox. Cuer JOJIrOT BeeTcA BHaNpaBJeHHH BpalleHHud
CosiHua, T. e, K3amapay.

Jas JlyHsl HauaJbHHIM MEPHAHAHOM CUMTAETCsl TOT, KOTOPBIf
NPOXOJMT yepe3 BHAMMBIH M3 LEHTPa 3eMJH LEHTP JYHHOTO AHCK4,
xora JlyHa HAXOAMTCS OJHOBPEMEHHO Ha JIHHHH y3JIOB H HA JHHHU
ancui cBoeii opOuThl. XoTs JIyHa oGpalneHa K 3em/e OJHOI CTOPOHOH,
BCJEICTBHE JHOpPaUMH M Napa/lakca NOJIOXKEeHHe Haya/bHOTO MepH-
IHaHa MOXeT OTKJOHATHCS OT IeHTpaabHoro Ha yroa go 7°. Cuer jon-
rot Ha JlyHe Befercs B o6 e CTOPOHBL K BOCTOKY — ROJTOTh
NOJIOKUTENbHBIE, K 3anajfy —— OTpHUATeJbHBIE.

o 1961 r. BeCcTOK H 3anaj Ha JlyHe CUMTaJUCh MO 3EMHBIM CTpa-
HaM CBeTa, T. €. 3amafHof MOJOBHHOH Ha JIyHHOM AHCKE CYHTalaCh
ripaBas (/s HEBOOPyKEHHOr 0 riasa). Kocmuueckne nosetsl K Jlyne
fnoTpe6oBanu nepecMoTpa 3ToH cuctembl. B Hactosulee BpeMs Hanpab-
JieHHe K BOCTOKY CYHTaeTcs B CTOPOHY BpAILEHHA Jlyunt (1. e. K Mopio
KpH3ucoB), K 3anaay—B IPOTHBOIMOJIOKHYIO CTOPOHY (x Oxeany byps).

3a HavaabHblil MepuAavaH Mapca npUHAT MEepHHaH, IPOXOASALIHH
uepes Llentpanbuniit sanus (Sinus Meridiani). JAs yTOYHEHHA CYeTd
JIOJITOT Ha Jucke Mapca NpHUHATO CYHTaTh, HYTO B 0 gac. 15 anBap+
1905 r. poJarora LEHTPAJbHOTO MepHAKHaHA 6b1a Ly=344°,41.

[OnuTep umeer ABe YCJIOBHBIE CHCTEMBI CY4€Ta AOJTOT, PACCUHMTaK-
#ble Ha NepHo/bl BPalleHHsl SkBaTOPHAIbHOH 30HbL (1 cucrema) u cpea-
nux wupor (I1 cucrema). Ilepnoa BpaieHus I cucremnl cocrabJisfer
9r50m30%,0, 11 cuctemsr — 9"55m40%,6.

B oriaunune ot CoJHia, foarotel Mapca u Onurepa oTCUHTHIBAIOTCH
KBOCTOKY, T. €, HaBCTpeuy HX Bpawenuio. Bupoueu, aas Mapca
BBEJeHa ellle OfHA CHCTEMa OoTcYeTa AOJroT, MpHMeHseMasd B KOTMO-
HaBTHKE: B Hell cueT FOJTOT BeleTCs B CTOPOHY BPAILCHUA IMJaHCTHI
{kak u Ha 3emse). B Actponomudeckom Kanennape, kak H B Apyrix
aCTPOHOMHUECKHX eXerojHHKax, NPUHATA NOKa neppas (acTpoHoMi-
yeckas) cHcTeMa JOJITOT.

*) ToHsTHE BOCXOASLUErO Y3/a /s COMHEYHOTO SKBATOPa HMEET TOT He cMuica,
4TO W juIs OPOGUT miiareT U KomeT (c. 59—60), TaK KaK MOXHO NPCACTABHTH ceGe, 4TO
sksatop Coaulla — 5TO OpOHTA, ONHChHBaeMas HEKOTOPOH €rc TOUKOH.
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Hayano paaHosioOKalMOHHOTO KapTorpaduposanus Benepet no-
Tpe6oBaJIO YCTaHOBJIEHHsl CHCTEMBI CYeTa JOJroT H Ana Hee. Koopuu-
HATHl MPOEKLHH CEBEPHOro nosioca BeHephbl Ha HeGecHyio chepy npu-
HATBl paBHEIMM: o = 272°,8,0 = +67°,2 (1950,0); cuaepuyeckuit
(3Beagubifl) mepuop BpameHus 243,0 cyToK, HampaBieHHe BPalleHH:A
ob6parnoe. HyneBbM MepHIHAaHOM CUHMTaeTcs LEHTpPaJ/bHbI MepUAHad
Beneprl, KoTOpuiii Obl1 BujeH u3 ueHtpa 3emau B 0 uyac. 20 uious
1964 r. (no BcemupHOMY Bpemenu). Cuer poaror mzer or 0° no 360°
HaBCTpeUYy BpalleHHIO TaK, 4TOObl B XOJe BpAlleHHs AOJroTa
LEHTPaJbHOrO MepHAHaHa BospacraJa.

va ducra ___
NFAHCINE

g CANaYeRUA UCRMPa

Y

<

=

8, \\/( Kadnodameng
A/

N\

\

I3

Puc. 18, dusudecKne KOOPAHHATH Haarewr.

BBelleHa cHcTeMa [J1aHeTorpadHyeCcKHX KOOPAHHAT M Ans Mepky-
pHS, NpHYeM KOODAMHATbl CEBEPHOro mosioca MepKkypus NpHHATHI
paBHbIMK o = 280°,9, § = 61°,4. [leprOA BpalleHus MJIAHETH 58,6 cy-
TOK, Bpamenne npsvoe. OCb BpalleHHs NPUHSATA NepNEHAHKYAAPHOH
K TJIOCKOCTH €ro OpGUTH, 3a HY/IeBOK MEpPHAUAH NPHHAT TOT, KOTOPhIil
NPOXONMJ Yepes MOACOJNHEUHYIO TOUKY B MOMEHT HepPBOTO MPOXOXe-
HHss MepKypus uepes mepureqnéi B 1950 r. (910 Gwli0 7 sHBaps
1950 r.). Cuer ROJIroT BeAETCH TAaK Xe, Kak H Als Benepsl.

OCHOBHBIMH (DH3HUECKMMH KOOPJUHATAMH, ONpeleNAIOMUMH OpHEH-
THPOBKY HEGECHOTO TeJa OTHOCHTeJbHO Habmolarensi, fABJAAIOTCA
(puc. 18): P — NO3MIHOHHBIA yroJ MPOCKUHH OCH BpalleHHs Ha He-
GecHyio cdepy, OTCUHTHIBAEMBIH OT KPyra CKJOHEHHS, MPOXOASLLEro
gepe3 LEHTP AMCKA CBETHJA (415 CEBEPHOrO MOJIOCA CYHTAETCs MOJO-
KHTEJbHBIM K BOCTOKY); By — YroJ HaKJOHa OCH CBETHJa K KapTHH-
HOH MJIOCKOCTH HJIM paBHasi eMy lIMPOTA LEHTPA BHAMMOIO AHCKa;
L — noarora LEHTpaNbHOro Mepuanana. ¥roa B, cuuTaercd MOJOXKH-
TeNbHBIM, KOTJA CEBEDHDLIH KOHEl OCH CBeTHJA HaKJOHeH K 3emue, H
OTPHLATE/IbHLIM, KOTAa OH HaKJOHEH OT 3eMJH.
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Hasa Jlysser yraet L 1 B, o6biuHO 0603HaqaioTcs Ag U Py M Hasbl-
BaloTCA TakxKe onTuueckoli nuGpauvefi JIYHHI N0 ZOAroTE W HO HIM-
pore. Kpome Toro, ans JlyHsr 8 Kanenpape mpusopurcs yroa ¢ —
NO3HIMOHHEIA Yroil JTYHHOFO TepMHHATOpa, OTCUHTHIBAEMEIH OT ceBep-
HON TOYKM AMCKa JIYHBI JO CeBepHOro pora cepia NMPOTHB YacOBOM
CTPEJKH. DTOT XKe YroJ onpejesseT nojJoxeHHe AuaMeTpa, CoeHHAI0-
mero of6a pora cepma.

B Acrponomuueckom Kanenzape BATO Ha kaxzubifi roa npuso-
aatca BeanuuHsl P, By, L, ans Conunna uepes Kaxawie 5 nHe#, ans
Jlynpt P, Ay, Po, ¢ uepes 2 pus, ansa Mapca P, By, Ly uepes 4 nus, aas
IOnmepa P, By, Ly, L;; uepes 8 nneit, pas Ca'rypHa P, B, uepes 8 nued.
Bce yram patorest ¢ touHoctsio go 0°,1.

Jns IOnurepa, umetomero 3aMETHOE CIKaTHe y NOJICCOB, JaloTCA
BHIMMEIE pasMephbl NOJSIPHOIO M 3KBaTopHanbHOro anamerpos. CoorT-
HOIIeHUe MeXAYy HUMH He BCeria paBHO JeHCTBUTE/NbHOMY, TaK KakK
OHO 3aBHCHT €ll€ H OT OPHEHTHPOBKH 3SJVIHNCOKIA NJAHETHI 110 OTHO-
mennio K 3emsie. Ecan nnaHera obpameHa kK 3emye nomocoMm (kKak
GbiBaer, HanpuMep, y YpaHa), ee BHIHMOE CXKaTHe CTAaHOBUTCA DaB-
HLIM HYJIIO, ecsiH ke K 3emJle ofpalieH 5KBaTop IJiaHeThl, TO OHO HaH-
Gospiee. Boofue ke BHAMMOe CxkKaTHe €' Bhipa)kaeTcsl uepes HCTHH-
HOe cxKaTHe & npocTtoii ¢opmyJoi

¢! = e cos? B,. (1.72)

BuanMBIA-NONADHEIA AMaMeTp NJAaHeTH d, BHIpaXKaeTcsl 4epes ee
BUJMMBIH 3KBAaTOpPHAJbHBI AuaMeTp d, U BHAHMOE CXKaTHe &’ cJaeayio-
mHM obpasom:

d, =d, (1 —¢). (1.73)

Jaa konpua CaTypHa JalO0TCsi BHAMMBIE pasmephl COnbIIOH U Ma-
Joit ocefl a u b, a TaKXKe UX OTHOUIEHHE (PacKphTHE KOJbLA)

2 =sinB, (1.74)

Jra dopMyna Moxer CIYXHTb LA onpeleneHns By no a n b,
Yroa By pas CatypHa usmenserca ot 0 no 28°. Ilpu By, = 0° Hacry-
naeT «MCYE3HOBEHHe» KOJIell.

Iaa Jlynw, Mepkypus, Benepwst 1 Mapca B Kasennape naercs
Takxke 3HaueHne dasn @y (cM. § 17, dopmyna (1.81)), a ana Connua u
JlyHBl — BHANMEIA PajHyG AMCKa 7.

§ 16. CucremMbl KOOPAMHAT B NMPOCTPAHCTBE

[Ipu H3yueHHu ABHKeHUH HeOeCHBIX Tel MCHOJb3YIOT, KpoMme pac-
CMOTPEHHBIX BHIIIE€ CHCTEM acTPOHOMHYECKHX KOOPAMHAT Ha HeGeCHOH
chepe (cM. § 3, ra. I), Taxxke cHCTeMBl KOOPAMHAT, C NMOMOUILIO KOTO-
PHIX MOXHO (PHKCHPOBATb NMOJIOXKEHHS Tesl B npoctpaHctBe. OnHa cH-
CTeMa KOOpAMHAT OT/IHYAeTCs OT APYroil CBOHM HavaJoM H BpiGOpOM
OCHOBHOH KOOpAMHATHOH MJOCKOCTH, [103TOMY pas/iinyaior eeoyernmpu-
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“ecKue CHCTeMBI KOOPAUHAT (G HauasoM B LeHTpe 3eMJIH), eeauoyenmpu-
ueckue (¢ Hadasom B HeHrpe CoNHLA), niaxemoyeHmpusecKue (¢ Haua-
JIOM B LIEHTpe [JIaHEeTh) U Ap.

B KkauecTBe OCHOBHOH BEIOHPAalOT OOBIYHO INIOCKOCTH 3IKJIHUNTHKU
(TouHoe onpeseseHue 3TOM NJIOCKOCTH CM. HHXeE B § 17) HJIH IJIOCKOCTD
5KBaTopa. B 3aBHCHMOCTH OT 3TOro GyAeM UMeTb SKJIHNTHYECKHE WK
3KBaTOpHAJbHEIE CHCTEMBI KOODAHHAT.

Kpome TOro, pasiiHYaloT ceputeckue W npAMOY20AbHbE KOODIH-
HaTHL.

Bedencrsue npeneccid ¥ Hytanmd (em. § 11 rui. 1) nonoxenus
SKJAUATHKH U 3KBAaTOpa, a 3HA4YHT, H TOUKH BECEHHEro PaBHOAECHCTBUSA
Y MeHATCS C Te4UeHHEM Bpe- P
meHu. [lostomy npH Heol-

XOJAMMOCTH TOYHOro omnpe-

JeJeHUs MOJMOXKEHUH HeOec- £
HBIX TeJ YKasblBaioT 3MOXY

(MOMEHT BpeMmeHH), KOTOpOil

COOTBETCTBYET JaHHasg He- 0
MOABHXKHAA CHCTEMa KOOp-
JMHAT.

reoueHTp“qCCK“e cucre- fnacrocms sHmunmurd
Mbl KOODAHHAT. 3TH CHCTEMbI T/

KOOPHHHaT HCII0/Ib3YIOTCH Puc' 19. Feouenrpudeckue cohepudeckHe SKIAHUOTHU~
npu H3ydeAHH ABHXKe- - YeCKHe KOOPLWHATHL

HUH OTHOCHTEJADbHO

3 eMJ H TakHX HeGeCHBIX Tesl Kak JIyHa, HCKYCCTBEHHLIE CIYTHHKH
3emsm M Apyrue KOCMHYECKHE amnnapathbl, a TAKKe INPH ONPEeNeSeHHH

TeOUEHTPHUECKHUX [10/I0XKEHHH HeOeCHBIX TeJs, ABHUKYIIHXCA BOKPYT
Conuua.

Copepuneckue sxaunmuyeckue Koopduname: (puc. 19). Hauano
koopauHat O B uedtpe 3emsu. [InOCKOCTb IKAUNTHKH — OCHOBHAS
KOOpAMHATHAA IJMOCKOCTb. [y1aBHasi och HampaB/JeHa K TOYKe Y.
KoopanHaramMu TOUKH P ABASAIOTCA IeOLeHTPHYECKOe PACCTOsIHHE P OT
nentpa 3emad o P u yrast A, f, coBnajaiouive ¢ SKJIHNTHYECKHUMH
JOArOTOH M 1IMPOTOfl.

Coheputeckue axgamopuansHeie koopourame:. Havano u Hanpasne-
HHUe r/aBHOH OCH Te e. OCHOBHOH SIBJISIETCA MJIOCKOCTh HEGECHOro
skBatopa. KoopauHatamMu TOYKH P fIBAAIOTCA TEOLEHTPHUECKOE pac-

CTOAHHUE O H YIJIBI (X, 6, cosnajamouie ¢ NpAMbBIM BOCXOXKICHHEM H
CKJ/IOHEHHEM.

[ pamoyeonsrse sxaunmuueckue koopduname:. Havano Tam xe.
[lnockocTh SKAMNTHKH — OCHOBHAs KOOpAHMHaTHas mnjaockocTs. Ochb
Ox nanpasJiieHa k ToukeY, ocb Oy — Ha 90° K BOCTOKY, a ock Oz —
K ceBepy, MepneHAHKYAPHO K njocKocTd xy. Ha pue. 20 P’ u P, —
NpOoeKUUH TOYKM P Ha MIOCKOCTb Xy H Ha och Oz COOTBETCTBEHHO,
a P,, P, — npoekuun touku P’ Ha ocu Ox u Oy. ILIHHEL OTpPe3KoB
OP,, OP,, OP, c CcOOTBeTCTBYIOIMM 3HAKOM MNPEACTaBJSIOT COGOMH
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NpsIMOYTOJIbHEIE KOOPAMHATH TO4KH P u ofo3HauaioTcss 4depes X,
Y, Z coorBercTBeHHo. Eeau HanpasieHue or O K Touke P, coBna-
JaeT ¢ MOJIOKHTeJbHBIM HanpabjeHneM ocH Ox, To KoopauHara X
CUHTZETCS TOJNOKHTEeJbHOM, B MHOM cjyuae — oTpHuaresbnod. To
JKe caMoe OTHOCHTCA K KOOpAHHaTaM Y, Z.
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Puc. 20. TlpsMoyroibHble reOueHTPHYECKHE SKIAHOTHYECKHE KOOPAHHATH.

Ceasb Mexay Koopuunatam# X, Y, Z H chepHUeCKHMU KOOPAH-
nartamu p, A, P (OHHM Takxe yKasaHu! Ha pHe. 20) BEIpaxaercs dop-
~ MyJaMu

X =pcosfcosh,
Y = pcos fsinA, (1.75)
Z=psinp,

Z

HJIH

tgh=—, 1gB 4

= VX
(1.75%)

[pn onpeneneHnd A Hajo

P yUHTHIBATh 3HAKH Y u X, Koro-

phle COBMAJalOT CO3HaKaMH sin A

e y cos A coorBercTBenno. Ilpu
Puc. 21. TlpaMoyrojambh Z <O }’I‘O.ﬂ [3 < 0

T exmaropmensaLe KoOPMMATHL [1panmoye0btbie 9KEAMopuab-

noe koopdunamo (puc. 21). Ha-

yasio ¥ HanpasieHHe ocH Ox Te xe. [11OCKOCTE Xy COBNANaeT G mJo-

CKOCTBIO 3KBaTopa W ock Oz HanpajieHa K CEBEPHOMY MOJIOCY MHpa.

Cesisb Mexay X, Y, Z » chepuyeckdMH 5KBaTOpHANbHLEIMH KOOPAH-

HataMH p, o, O BEIpaxaercs QopmyJsamH

X =pcosdcosa,
Y =pcosdsina, (1.76)
Z=psind,

>
AR
SN
/S SRS Py
X
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Han

Y
tgo = .,
8¢ =% | (1.76)
g 6 = e [
g sz+y2

le/MOUEHTPUYECKHE CHCTEMBI KOOpPAMHAT. DTH CHCTEMBl KOODJIHU-
HaT HCHOJB3YIOTCS TNPH H3YUeHUH JBHIKeHMSi HeGeCHBIX TeJl BOKPYr
ConHna.

Copepuneckue sxaunmuueckue Koopduramet. Paccmarpusaior re-
JIHOILEHTpHUeCKYI0 HebecHywo cdepy (¢ uenTpoM B uentpe S Connua).
[epeceuenue sTolt HeGecHOH cdephl ¢ MJIOCKOCTBLIO ABHXKEHHS 3emid

/.'D
r S :
|

A Snocrocms
Dhurcerus oMl

7

Puc. 22. Chepuueckue reoneHTpyueCKre H CeIHOUEHTPHYECKHE IKAHNTUYECKHE KOOPAHHATLL,

pokpyr Couafiua o6pas’yer 2eAuOUeHMpUHecKylo sKAUNMUKY;, nepe-
CeyeHHe ¢ MJOCKOCTBHIO, MapaJ/lieJbHOH MJIOCKOCTH 3€MHOr0 3KBa-
Topa, ofpasyer eesuoyenmpudeckuil Hebecnoil skeamop. PuUKCHPYIOT
reHOEHTPHYECKYIO TOUKY BeceHHero pasHodencmsus Y’ (0OBIUHO
ee 0603HayaloT Y, TaK Xe KaK H IeoleHTPHUYECKYIO TOUKY BEeCEeHHero
paBHonencTBus). Hanpasnenna SY u SY' napaisienbHsl Mexuy
co6o#t.

AkAUNTHYECKHe KoopAauHatel P’ (wupora) W A’ (mosarora) Ha re-
nvouentpuueckoll HeGecHOH cdepe HA3BIBAIOT EeAUCUEHMPUHECKUMIL,
310 — KOODAMHATH, KOTOpHle ompejeian 6bl  BOOOpaXKaeMblit
Habmonatens e nentpe Connua. Paccrosinne r or ColHua M yrasl A/,
f'  ABAAIOTCA  ceputecKumu  IKAUNMUYECKUMU  KoopOuHamamu
(puc. 22).

[Ipamoyzonbrole  gxaunmuueckue Koopduramer. OCHOBHas mJIO-
CKOCTb Xy COBHajaeT ¢ MJIOCKOCThIO sKauntukd. Ocu Sx, Sy, Sz
napannedbHnl B npocrpaHctBe ocsiM Ox, Oy, Oz reoieHTpHYECKOH
cHCTeMBl KoOpHMHaT. (CxeMa aHalorMyHa YyKa3aHHOH Ha puc. 20.
TIpsmoyroJbHbie koopauHarel X, Y, Z touku P cBsidaHBI ¢ ee cdepH-
4eCKMMH KoopAHHaTamu 7, A', B’ dopmynamn, ananoruunbiMu (1.72),
(1.72%).

[pamoyeororsie sxsamopuarbrbie Koopdunamel. IlnockocTe xy
COBMafaeT ¢ MJIOCKOCThbiO, NapalenbHOR MJOCKOCTH 3eMHOrO 5KBa-
topa. Ocu Sx, Sy, Sz napanjenpHel COOTBETCTBYIOLIHM OCAM reo-
IleHTPUYECKOH CHCTEMBI KOOPJAHHAT.
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dopmyanl  npeo6pa3oBaHHMsl NMPAMOYrONbHLIX KOOPAHHAT. OTH
dOpMYJIE AA0T BO3MOXKHOCTH TNEPEXOAHTh OT KOODAHHAT TOYKH P
B OAHOH CHCTeMe K KoopiuHaTaM B Apyrofi cHereme. CBfsb MeXny
ONHOMMEHHBIMH (r€o- HJK TeTHOUEHTPHYECKHMH) S9KBATOPHalbHBIMH
(%, §, Z) n SKAMOTHYECKHMH (X, y, 2) KOOpAMHaTaMH Bbipaxaercs
dopmyaamMu

X ==X, =X,
j =ycose —zsine, uau y=jycose-Zsine, (1.77)
Z=ysine -}-zCoS¢e, 2= —1l/sine -} 2cose,

Tl & — HaKJIOH 3KJMNTHKH K sKkBaropy. B snoxy 1950,0
e = 93°26'44",84 u sin & = 0,397881, cos ¢ = 0,917437. (1.78)

B TeueHHe KaXIOro rofia & yMeHpluaercs Ha 07,47,

CBsi3b MeXJy OXHOMMEHHBLIMH (9KBAaTOpPHaNbHBIMH MWW SKJIANTH-
ueckuMH) reouneHTpuueckuMH (X, Y, Z) # renHOUEHTPHYECKHMH
(x, y, 2) KOOpAMHaATaMH Bblpaxaerca GopMyJamu

x=X——Xo,
y=y'—y0’ (1-79)
Z=Z—Zo,

rie Xe, Yo, Zo— reouentpuueckue xoopuuarsl CosHua. O BH-
ypcjenny mocMefHHX cM. Huxe B § 19.
[lnaHeTOLEeHTpPUUYECKHEe CHCTEMB KOOpPIH-
HaT WMCIOMb3YIOTCS NPH aHalH3e JBHKEHHH eCTECTBEHHEIX WK HCKYC-
CTBEHHBIX CNYTHHKOB BOKPYT CBOHX MNJaHeT. DTH CHCTEMBI CTPOATCS
TaK e, KaK TFeOUeHTPHUeCKHe CHCTEMBI KOOpAMHAT. 3a OCHOBHYIO
JIOCKOCTb BHIOHPAIOT OGBIYHO MJIOCKOCTH SKBATOpa NJIaHEeTHI.

§ 17. Buaumpic B ACTHHHLIE NBHIKEHHUA HeGECHLIX Ten
Coaneunoft cucrembl

TMon sudumoeim OsusceHuem HeGeCHHIX Ted TMOIPa3yMEeBaOT
obsluHo MX HabJioRaeMoe ¢ 3eMJH NepeMelileHHe no HebBecHoH cdepe
OTHOCHTEeJIbHO CHCTeMbl KOOPJAMHAT, OCBOGOXIEHHOH OT CYTOYHOro
BpallleHHs (HanpuMep, 9KBaTOpHalbHOH cHcremul (a, 8), skannThH-
yecko#t (A, P)). [py6bo rosops, 5TO — mepeMelleHHe OTHOCHTENbHO
3Be3f. Hcmunneie Osuxerun HeGeCHLIX Teal — HMX JBHXKEHHS B KOC-
MHYECKOM NMPOCTPaHCTBE, onpejelsieMble JEHCTBYIOIMMH Ha 3TH Tenla
CHAaMH. OTH ABHKEHHS acTPOHOMBI ONMHUCHIBAIOT TabMNHIlaMH ABUKEHHS,
B KOTOPHIX MAlOTCS KOOPAMHATH HeGeCHOro Teja B NpPOCTpaHCTBe
Ha palsJH4YHbIC MOMeHTbl BpeMeHH, HJIH aHAJUTUUYECKUMH TeOpHAMH
IBMIKEHHS, T. €. COOTBETCTBYIOUIHMH QopMyJiaMH, MO3BOJSIOWHMH
BBIYHCJNTb STH KOOPAHHATH. DTH TabG/HUbLI, WM TEOPHH, MO3BOJAIT
COCTaBUTb Sghemepudst HeGECHBIX Tea — TabGJHIBl ¢ KOOPAMHATaMH
3THX Tel Ha HebecHo#l cdepe (nanpumep, &, 8) B pasjHYHBIE MOMEHTHI
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BpeMeHH. DdeMepHLa OTpaXkaeT OXUIaeMyw (Ha OCHOBAaHHY TEOPHH)
BHIHMYIO TPAeKTOPHIO ABUKEHHS.

X apaKTepHGTHKH, CBSisaHHble @ CYTOYHLIM BpallleHHeM HeGecHo#
chepsl (MOMeHTH W a3HMYTHl BOCXOAa H 3axoia H j1p.),
BHIUHCJASIOTCS TaK e, KakK H /A BceX HeOeCHBIX CBETHJ, O H3Be-
CTHHIM Ha JaHHBle CYTKH o, O uau A, f.

Buaumoe npumenne Conxua. B Teuenne roza CosHue mnepeme-
maercA CpeiH 3Be3l, Bce BpeMs @ 3anajla Ha BOCTOK MO 3KJHOTHKE
(cM. § 2 ra1. 1), Gosee TouHOe onpejesieHHe KOTOPOH NaHO HHKe B pas-
Kese 0 BO3MYlleHHOM aBHxeHHU nJnaHer. [lepuon BuAauMoro oGpa-
uends ConHUa N0 SKAHNTHKE HasbiBaeTcs culepudeckum (WU 38e30-
HbiM) roRoM; oH paBeH 365,256360 cpenHHuX co/HeUHLIX cyToK. [lepe-
meilleHne CosiHIla (0 3K/JAUNTHKE HepaBHOMepHoe; HauGoJee GhicTpoe
(okomo 1°7' B CyTKH) B nEepBHIX YHcJaX fiHBaps H HauGojee Mepjen-
Hoe (OKOJI0 57’ B CYTKH) B MepBBEIX YHCAAX HIOJA.

FnaBHue gathl roauuHoro nBHxkeHus CoJsiHna:

21 mapra: Oenbv gecennezo0 pasnoderncmsus. KoopAMHaTH LeHTpa
Conxa ag = 8p = 0; ConHue nepeceKkaeT B STOT [J€Hb SKBaTOp
8 Touke Y, mepexois H3 10XKHOA monycdepsl B ceBepHYIO.

22 wioHA: Oenb semuezo coanyecmosnusi; ag = 90°, 8 = e.
CoaHue gocturaer HauGoJblIero ceBepHoro ckJoHeHHs. HauGoasbinas
nojyneHHasa BbicoTa CoJsiHa Hal TOPDH30OHTOM B CEBEPHOM MOJY-
wapuy 3eMan paBHa 90° — ¢ 4 & (¢ — wHpoTa MecTa).

23 ceHTaAGpA: Geno ocernezo pasnodencmsus; oo = 180°% 6 = 0.
ConHue onsTh MepeceKaer 5KBaTOp B TOYKe ==, NepeXoAs H3 ceBepHON
nojycdepsl B 0XKHYIO.

22 pekabpsi. Oenb 3umHez0 COAHUecmOAHUR;, Op = 270°% 8y =
= —g = — 23%/,°. ConHie JOCTHUIaeT HaHGOJBILEro I0JKHOTO CKJOHE-
tufi 6 = —e. Haumenoiuas nonygenHas Beicota CosHua Haj ropu-
30HTOM B CeBepHOM moJsyimlapun paBHa 90° — ¢ — e.

[NonoxeHns skaunTHKH, HeGeCHOro aKBaropa, TOUKH ', HaK/OHa
SKAMOTHKY K 9KBATOPY & HE COXPaHAIOTCS MOCTOSHHLIMH BCJIEICTBHE
npeueccHd H HyTauud (cM. § It ra. ). TloatoMy cucreMbl KoopawHar
(@, 8), (A, P) mpuBA3LIBAIOT K SKNUNTHKE, IKBATOPY H TouKe Y onpe-
IeMeHHOW 3MOXHM (MOMEHTa BpeMeHH). PacnpocTpaHeHH CHCTeMbl
KoOpAHHAT, oTHeceHHble K 3noxe 1900,0 uau 1950,0. Pacemarpusaior
TaKKe CHCTEMbl KOODAMHAT, OTHeCeHHHe K SKJHITHKE W CpefHed
-Toyke Y Ha Haua/o NaHHOTO rofa WK Ha NaHHBIH MOMEHT.

PemenneM MexayHapoaHOro acTpoHOMHUYecKoro cowo3a B 1976 r.
NpUHSITa HOBas cTaHJapTHas snoxa 2000,0, onpenenseMas naroil
2000, ausapp 1,5 (IOnuanckuit aens JD 2 451 545,0).

Buaumoe nonoxenne uenrpa CosHua Bcerja HECKOJNbKO OTKJIO-
HAIETCA KaK OT SKJMUNTHKH KaKOH-JH6O 9MOXH, Tak H OT SKJIHNTHKH
LaHHOTO MOMeHTa (MIHOBEHHOH SKJIHNTHKH).

Buanmoe pBumenue naaHer. [liaHeTot B ¢BOEM BHAMMOM JBH-
XEHHH BCerja OCTalOTes BOJIH3H SKIUNTHKH (SKJIHNTHYECKasaA ILH-

pora fp ans [lnyrona B npeaenax =417%, ana ocraibHHIX MJaaHeT
+5°+-6°).
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BunuMblil 0yTh NJaHEeTH Ha KapTe He6a — CJIOXKHaAR JHHHA C 3UT-
3aramu ¥ detasMu. BOAbIIYIO 4acTb €BOEro BHAHMOIO MYTH MJIaHETH
nepeMelialoTca Mexay ssesjamu, Kak H ConHue, ¢ 3anajla Ha BOGTOK
(3T0 — npamoe nsuxeHue). Kaxnasa niaHera depes HEKOTOphble Npo-
MEXYTKH BpeMeHH SaMel/Ifer CBoe [pAMOe ABHXKEHHe H Kak Obl
OCTaHaBJIMBaeTcs (MOMEHmM C(mOsHuA), NocJe 4ero HauWHaeT nepe-
MeliaThes B O6GpaTHOM HanpaBdeHHd (k sanany). [lpopomxurenn-
HOCTb TAKOTO [BHMIKEHHA, Ha3blBAaEMOro obpamubim (nonamuois),
AN LaHHOA NaHeTH KaAblii pas npHMepHO OfHa M Ta ke (a1 Mep-
KypHs okosdo 179, mns Benepm 419, nna Mapca 70¢ u 1. a.). 3arem
HabJI0faeTCA ONATh eTOAHHE NJaHeTH, [ocje Yero upsMoe ee JBHU-
MeHHe BO30OHOBJ/AETCA.

BuauMbli 0yTh MeHsieTCA OT UMKJA K UHKJY, B TeUeHHEe KOTO-
poro nJjaHera BO3BpaillaeTcs MPHMEPHO HAa OJHO H TO Xe MeCTO cpeln
3Be3A.

Korpa nnasera npubnuxaercs K ConHuy u npHoOperaer Ty e
skaWnTHUeCKy0 foarory, uro u CoJiHIe, HMeeT MeCTO coedurerue
naaHets ¢ Connuem, B6Jau3yn coefnHeHUl mjaHeTa CKPHIBAeTCA B Jy-
yax CoHla. YC/OBHS BHAMMOCTH HaHMeHee GJaronpHaTHbe. ¥YcJo-
BHSI BHJIMMOCTH NJaHeT CYWTAIOTCA XOPOLUHMH, €ClH B MOMEHT, KOrla
CosHue CKpBIBaeTCs MOA TOPU3OHTOM, NJaHEeTa HaXOAHTCH Ha 6°
H 6o/iee Haa TFOPH3CHTOM.

Mepkypuii u BeHepy Ha3blBalOT HuxHuMmu TJaHETaMH, Bee
oCTalbHble, KpoMe 3eMJIH, — 6eDXHUMU.

Bunumoe fBriKeHHe HHMKHHX 0JaHeT MoxeT OHTb NPHBA3aHO
nenocpeacTBenHo K Connuy. Pasnnuaior sepxree coedurenue, BO
BpeMs KoToporo naaHera obrouser ConHue (nMeeT npAMoe ABHIKe-
HHe, Gonee Guictpoe, uem ConHue), W HudxcHee, BO BPEMS KOTOPOro
niaHeTa nepeMelniaeTcst HaBcrpeay ConHuy, uMest 0GpaTHOE ABHXKEHHUE.
IpH HeKOTOpbIX COENWHEHHRX, KOTAa MJaHeTa HaXOAWTCHA O4eHb
6JHM3KO K SKJMITHKE, OHa NMpoXoaut 3a Auckom CosHna uaH nepen
unM. Tlocseatee AB/eHHE Ha3bIBAIOT NPOXOXCOeH em NJIaHeThl 0 AUCKY
CosHua. Jas Mepkypus oHo Ha6JofaoCh B noc/eanuni pas B 1973 r.
u 6yzeT HMeThb MecTo B HofGpe 1986 r. [las Benephl ono Haba08an0Ch
B rocsenHuil pa3 B 1882 r., a cnenyowu#i pas GyneT MMETb MECTO
ToABKO B Hione 2004 r.

IMocsie BepXHEro COeJMHEHHs MJaHeTa MOCTENEHHO YRaJAeTCa OT
CoiHIa Ha BOCTOK H BHAHA B gocrmouHotl snoneayuu (BOCTOYHOM Yaa-
Jennn) nocje saxofga CosiHIla KaK BeuepHAR «3Be3jar. Benepa u3-3a
cBoefl GosbliOW APKOCTH 4acTo GbiBaeT BHAHA 1O OOJHOro saxola
CoaHna.

[To Mepe ynanenuss or CosHua OpsiMoe nepeMelleHHe nJaHeTh!
saMeJl/iseTcsl; KOTja OHO CTaHOBUTCA TaKUM Xe, Kakoe Hmeer Connue
(okoso 1° B 6yTKH), TO [J/iaHeTa HAaXOAHMTCA Ha HanbosbilieM PaceTo-
anun or CoJHOa K BOCTOKY (B HauGoabled BOGTOUHOH 9JIOHTALHA).
TMocae storo CosHIle AOrOHSET MJIAHETY W 8aTeM [oCj]e HHXKHero Co-
elMHeHun onepexaer ee. [lnanera HaGnmiollaercs TOTAs 00 yTpam
Ha BOCTOKe B 3anadnod saonzayuu. JlocTHruys Hanboapilell 3anal-
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HOl SJIOHTalKM, TJNaHeTa CHOBa HauMHaeT ABHMrarthcs OBICTpEe, ueM
ConHue, ¥ Bech MK nopropsiercsi. HanGonblas snonrauks BeHepr!
paBHa oKoJo 46°, a Mepxkypus — B cpeaneM 23° (or 10° mo 28°).

BuauMoe ABHMIKeHHE BEpPXHHX NJaHeT OTJIMYAeTCs OT JABHXKEHUS
HHJXHHX I[IJaHeT. YTJIOBOE pacCcTOSiHHe BJOJb SKJIHNTHKH MEXAY
CoJIHIEM H MJ1aHeTol MoxKeT ObITh J06bIM, oT 0° 1o 180°. Bee nianern
nepeMellalOTCs Mexay 3Be3saMH MeanenHnee, uYem CosHue. Korna
nJaHeTa pacrnoJioxeHa B nporuBonosoxHo# or CosHua TOUKe HeGec-
HOH cdepnl (pasHocTh SKAMUNTHYeCKHX posror CosHUa M MJIaHeTH
paBua 180°), To HMeeT MeCTO npomusocmosrue (ONNo3UYUA) NJIaHETH.
OHO NpPUXOAMTCS Ha CepelHHY OTpPe3Ka OOpaTHOro ABMXKEHHS MJa-
HeThl. Y CJIOBHSI BHAMMOCTH IJIaHETH TOTAa HaWJydllHe.

Korpa poarotst Connuia M nuaHets! orauualorcs Ha 90° (mpo-
MEXYTOUHOE MOJIOKEHHE MEeXJy COeJHHEHHEM H MNPOTHBOCTOSHHEM),
TO nJaaHeTa HaXoAuTcs B xgadpamype (BOCTOUHOH HJH 3alafHOM).

[MpoMexxyTOK BpeMeHH, B TeueHHe KOTOPOro IJ1aHeTa BO3Bpa-
maercs B npexkHee MoJioxkeHHe orHocuTeabHO CoMHIA, Ha3HIBaeTcs
ee cunoduueckum mepuosoM obpamenus (S). Ero onpemensior kak
NPOMEXKYTOK BpPEMEHH MeXIYy ABYMs INOC/ELOBATENbHBIMU NPOTHBO-
CTOSTHUSAIMH WJIM COeIMHEHUAMH (/1 HHUXKHHMX IJIaHeT ONHOMMEHHBIMHU).
3uauenus S cM. B Taba. ba, B ornene «Tabauup».

YenoBus BHAMMOCTH [JIaHETH B TeUeHHe KaxkKAOrO CHHOJLHYECKOro
nepHojia B LieJIOM HOBTOPRIOTCH.

UcTHHHOe opbuTaibHOe ABMKeHHe nuaHeT. [lyTb nianeTn Han
KaKoro-HHOYAH APYroro HeGecHOro Tesia B NMPOCTPaHCTBEe HasbiBaercs
opbumoii. TlosroMy mocTynarenbHoe ABHXKEHHe MJaHETH, T. €. JBH-
eHHe ee [EeHTPa MacC B NMPOCTPAHCTBE, Ha3bIBaeTcs OpOUMAAbHbIM.
Ero oTanuaioT OT épawamesbHoso ABUXKEHHS BOKPYr LEHTpa Macc.
3aKoHOMEPHOCTH OPGHUTANLHOTO ABHXKEHHS KaXAOH MJIaHETH OMpe-
RENAIOTCSA CHJAaMH, NeHCTBYIOIHMH Ha 3Ty NJaHeTy. ['aBHBIM ofpa-
30M 3TO CHJIBI NPHTsXKEHHA 1o 3akoHy HbioToHa co croponr CosHua
H IPYTHX mNJaHer.

a)HeBosmMymenHoe aBuXeHUe Hesosmymennon:
JBHXKEHMEM T[JlaHeThl Ha3blBaeTCA TaKoe, KOTOPOe NPOHCXOAHJIO Ohi
TOAbKO NOA BAHAHHeM cuasl npursikenns ConHna mo sakoHy Helo-
TOH4, T. €. TaKoe, KOTOPOE COOTBETCTBYET TOYHO 3ajxaue ABYX Ten
(Connue — nJiaHera) B HeGecHOH MexaHHKe. JTO JBMIXKEHHE Ha3bl
BAIOT TaKXe Kenaepoguim, TAK KaK OHO MOAUMHSAETCS 3HAMEHHTHIM
TpeM 3akoHaM Kenaepa.

OcoBeHHOCTH W XapaKTEPHCTHKH HEBO3MYUICHHOTO JIBHXKEHHA
cllefyiollHe;

[Tnanera apuxkerca Bokpyr CosHlla, ocTaBasfACh BCE BpeMsi B OJHOMH
MJIOCKOCTH M OMNHCHIBAs 3JUIMNC (SJMIHOTHYECKYIO OpOHTY), Npuuem
ConHue Haxo#MTCH B OXHOM H3 (POKYCOB 3SJLIHICA.

HauGonee ynanensas or Connua S TouKa 3JUIHNTHYECKOH OpPOUTH
HashiBaercss ageauem (A), a HanGodee Gnu3Kas — nepuzeauem ([T).
Paccrosuus SA u S/I HasuBawTcs ageaulinoim W nepucesulinHoim
paccmont usmiy COOTBETCTBEHHO.
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Bosbliasg MONYOCh @ SJJAHNTHYECKOA OPOHTH paccMaTpHBaeTcs
Kak cpednee paccmossue naanerl or Connua. Ilepuox ofp auleHHA
nnaseTs] P 3aBHCHT OT @ H OT4ACTH OT MacCH MuaHersl. JlBHKeHHe
njaHeTbl [0 OPGHTE NPOMCXOAMT HepaBHOMEPHO: BOJIH3H RepHreans
oHa JBUWeTCsl OblicTpee, a BOJAM3M adenus MeNIeHHee. CpenHas
CKOPOCTb ABHIKEHHSI Kaxofi NJaHeThl MO CBoeil OpGHTe TeM MEHblile,
yeMm GoJibinle ee cpenHee paccrosnue or ConHua, TouHee, obpaTHO Npo-
NopuHoHanbHa KBaXpaTHOMY KODHIO H3 GOJBIIOH MONYOCH. (Tounnle
OpMYJIbl AJIS X apaKTEPHCTHK HEBO3MYIUEHHOTO ABHKEHHS CM. HHXKeE.)
Bce miiaHeThl ABHXXYTCA NO CBOHM OpGuTaM B OJHOM HarnpaBJeHHH.

DKCUEHTPHCHTETH ¢ N/IaHeTHHX OPOMT Masbl: HaHGOJbIIHE HMEIoT
op6ura Mepkypus (e = 0,206) u op6ura I[LryTona (e = 0,249).

Puc. 23. IMonoxkeHue HHKHEH NJaHETH B Puc. 24. MonoxkeHue BepxHeH naners B

MoMeHTbl HuxHero (/) u Bepxuero (/) MOMEHTH MPOTHBOCTOSIHUR ([), cOoefuHes

coeguHennl no orwowenuio K Coasuy QO wus (/1) u wBagpatyp (/11 n 1V) no or-
11‘3ew1e D. womeduio kK Coanuy © =n 3emne .

MMostomy no cBoeit opMe OHH MaJo OTJAHYAIOTCSH OT OKPYHHOCTH.
[T10CKOCTH JMHIOTHYECKHX OpPOHT BCEX aHeT PasyiH4YHBl, HO O4YeHb
Mano HakKJIOHeHH ApPYF K ApPYTY.

KapTHHa HEBO3MYIIEHHOTO IBHXKEHWs [N1aHeT Mo3poJser obbsac-
HUTb B [LeJIOM OCOGEHHOCTH BHJUMBIX ABUXKEHHWH n/aHeT, B YaCTHOCTH,
obparnele fBHxkeHus. TakHe MOHATHA, KaK COeIMHEHH:, MPOTHBO-
CTOSIHHSI, KBaJpaTypbl, CBA3aHbl CO B3aUMHBIM P acnoJIOKEHHEM 3emaH,
Conuua ¥ miaadetn (puc. 23 u 24).

IMepuon ofpatuenus a060A MaaHeTbl BOKPYT Connna HasbBaeTca
cudepudeckum, WIHW 36e30Hbim  TEepPUOJNOM. [tpumepHO uyepe3 TaKol
[epuoj BepXHHe NjaHeThl B CBOEM BHIHMOM JBHXKEHHH BO3BpallaroTcs
Ha OJIHO M TO e MecTo cpeau 3Be3. CHlepnuecKHi nepHoA P cBasaH
¢ cuHopuuecKHM nepuonoMm S dopmynamu

1 l 1

— = — 5 — A% HHXHHX [JIaKET, (1.80)

— = — — — — [JIfl BEPXHHUX TJAHET, (1.80%)

rie E — cupepuueckuil (3Be3Nnbli) rox.

Orciofa nojyudaer ofbsicHeHHe HaOJaiojlaeMas y MJaHET CMeHa
¢a3. Kaxpan nuasera B TeueHHe CHHONMUECKOro MepHona 3aHUMaeT
pas/HyHblE [0/10&KEeHHs 10 OTHOLIEHHIO K 3emiae u Conuuy, H 3eMHOH
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HabmofaTeNp He BCErAa BHAMT JHUCK TJIAHETHI OCBEUIEHHHIM MOJ-
HOCTBIO.

Pasa nnaHeTbl H3MepsieTCA OTHOLUGHHEM IJIOWLaJH OCBellleHHOf
4aeTH BUAHMOIO AMCKa KO Bcell ero IUomann. Yros Mexay Hampasie-
HieM ¢ miaHernl Ha ConHuoe H 3eMJi0 Ha3blBaeTcs (haso8biM Y2aom
{puc. 25). Ilpu dasoBoM yriue P = 180° (maaHeTa HAXOAHUTCH MEXKAY
Connuem u 3emiseft) ¢asa paBHa HYJIO, TaK KaK MOJOBHHA MJIaHETHI,
ofpallleHHas K 3eMJie, He OCBelleHa coBceM; npH da3oBoM yrie P = 0
(3emnsa 1 ConHIle HAXOAATCS MO OJHY CTOPOHY OT IJIaHETHl) pa3a paBHa
1, BUAMMBIH IMCK MJIaHEeTHl OCBelleH M0JI-
HOCTbIO. B ofleM ciayuae cBS3b MeXny
¢asofi @ u da3oBLIM yIJIOM P onipeaeser-
¢ popmynoi

7

@:cos’*“Tp. (1.81) 4

®a3oBbIfl yrom ANs HHXKHeEH MNJaHETBl & Xlomuy
usmenserca or 0° (BepxHee coefuHEHHE) K 3emne
Io 180° (HHXKHee COejHHEHHE) H, CACNOBA-  Puc. 25. dasa naaners, 3avep-
TeJIbHO, e (a3l HIMEHSIIOTCH OT HYMS 1O  oonemena o dpashoieTsl W
enuHHUB! (pHc. 26).

Hnsa BepXHHX nJaHeT ($a3oBHIi Yrosi HHKOTAa He NMpeBLINIaeT TOM
MaKCHMaJIbHOH BeJIHUMHBLI, KOTOpasi HOCTHI'aeTCsi B MOMEHTHI KBajipa-
TYp (T. e. Korug 3eMis BHIHA G MUIAHETH B HanGOMbUIEM yAaJeHHH

COO00ODOO

¢ o B s s
P 1, 481 450 gu6 0 gHE o0 08 1

Puc. 26. Ilonnas cmena ®as pmaA HuXHel NJaHeTH B TedeHHe CHHOANYECKOrO MNepHOAa .

or Comnua). Ilna Mapca 3ta Be/uMuHHa cocTaBaseT He GoJgee 48°,3,
as lOnutepa 11°, ans BceX oCTanbHBIX NJlaHeT — MeHbmie 11°
Tostomy mnst Mapca dasa Bcersa He Menbuwe 0,84, a jns IpYyrHX
BEPXHHX mJIaHeT OHa Bcerja ouYeHb GH3Ka K eIHHHLE.

6)OneMeHTH HeBOSMYMmMEeHHON OpPO6HUTH Niaa-
HeTHl — IIECTh BEJIMYHH, ONpEAe/SIOMHX KelJepOBO JBHXKEHHE NJa-
Hetbl BoKpyr CoJiHba.

IBa snementa — Goavwasn noayoce (@) ¥ skcyenmpucumem (€) —
XapaKTepH3yloT pasMepel M QopMy 9JIMNTHYeCKOH opOuthl. [as
XapaKTepUCTHKH TOJIOXEHHSI OPOHTEI B MPOCTPAHCTBE PacCMaTPHBAIOT
FeJIHOLEHTPHYECKYIO HeGecHY0 cdepy, rejHOLeHTPHUECKYO TOUYKY Y,
a TaKke HCHOJMb3YIOT CJeAyIOllHe MOHATHS: AUHUA Y3408 — JIHHUA
nepeceueHHs MmJockocTedl OpOHT 3eMJIM H NJIAHETHl; y3asl opbumol —
TOYKH Ha 3KJIHUNTHKE, B KOTOPHIX JIHHUS Y3JIOB Mepecekaer HeGecHYIo
chepy. Ilpn sToM ysesn, B KOTOPOM MJiaHeTa, ecaH ee HabaionaTh
¢ Connna, mepecekaerT SK/JMNTHKY, NepeMellasch C KOTa Ha ceBep,
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nasbiBaerca gocxodaujum (o6o3HauaroT §)), a NPOTHBOMONONKNBLIN
ysea — nucxodauwjun (18).

Cnenywomue Tpu 3sJeMeHTa (puc. 27) onpefensiioT MOJOKEHHE
MJIOCKOCTH OpPGUTH H OPHUEHTALHIO OPOUTHE B 3TOH NJIOCKOCTH: HAKAOH
opbumet (i) — yros Mexay MJICCKOCTbIO SKJIHOTHKH (T. €. MJ0CKOCTbIO

Hunr ganos

/
, Cl
/ s / Srocracms qpbums
. nnasems
/ d
r

Puc. 27. daeMeHTsl 0pOUTH NJAAHETH

op6uTH 3eM/aH) H INIOCKOCTbIO OPOHTHL nuaHers; 00420ma 60CX0051-
wezo ysaa (§)) — yron Mexapy Touko# Y M BOCXONSUIHM Y3JIOM
) " op6uThl, OTCYHTHIBaeMbiM oT Y

. BAOJIb IKJHUNTHKH ¢ 3arana Ha Bo-
CTOK; Y24080¢ paccmosnue nepuze-
Ausiom yY3aa (WK apeymenm nepu-
2eaus) (®) — yroJ Mexay JHHHeH
y3/10B H HanpaBJeHueM 13 ConHua
Ha nepurejvii opOHUTHI, OTCUHTHI-
BaeMbli OT BOCXOAfiLUEro y3Jia B
HanpaBJjieHUH [BHXKEHUS TiJa-
HETBL,

dieMeHTH §], i, ® Ha3bIBAIOT-
CH Y2A0BbIMU 3AeMeHmamu H 3a-
BUCAT OT BHIODAHHOH CHCTEMBL
orcyeTa (9KBATOpa, SKAHUNTHKH H
Puc. 28. kicrmmmas, swcuentpuueckas n  TOUKH 'Y\).,
cpepuas a;l;;&:g::qerce;;n noppvlchgl_lélfmeﬂﬂll no HlecTofi 3semMeHT quCpr&T

NOJIOXKEHHEe TJaHeTH Ha ee Op-
vute. TakuM 3JeMEHTOM BLIGHPAIOT 4HaCTO CPEOHION  QHOMAAUID
(M), onpenensieMyio cleiylOUlHM o6pasoM.

[lycTs MaHa 3J/HNTHUECKas opOMTa Tena P, asuxywerocs Bo-
kpyr Comuna S. IlpoBeseM M3 HeHTPa 5TOH OPOHTHL O OKPYKHOCTDH
paiMycoM, paBHbIM GoJblIOH mosnyocw oanunca (puc. 28). Ilycrs
B MOMEHT #, TeJO HaXOAWTCS B nepHreaun opbuthl /1, a depes He-
KOTOpOE BpeMsi B MOMEHT £, mepem1o B Touky P'. ¥Yroa P'SII (mexny
HanpasJeHHeM Ha Nepurenuil H pajHyCcOM-BEKTOPOM) HasblBaercs
ucmunHol anomaauel v Tena B Momelt f. IlpoBenem uepes P’ nps-
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MYI0, NepNeHAHKYNapHYIO K ocH A/l u nepecekawomyiocss B Touke P*
C OKPYXHOCTBbIO. ¥Yros [TOP” Ha3blBaeTCsl IKCUEHMPUHECKOU aHOMa-
aueti E B Momenr f,. IlpencraBuM Tenepb TOYKY, KOTOpPas BEIXOIHT
H3 MepHreaus ONHOBpeMeHHO ¢ P W ABHIKeTCs O OKPYKHOCTH paBHO-
MepHO CO CKOPOCTbIO, PaBHOH cpelHedl CKOPOCTH MABHXKeHU: P no
opbute. Cpeausisi yrjoBas CKOpocTb P HasbBaeTcsi cpedrum Osusice-
Huem W paBHa

360°
T ’

rae T — nepuon obpawenusi. Eciu B MoMeHT # Takasi Touka 3afiMer

noJoxeHue P, 1o yron op 6y11eT paBeH n (f, — f;). 3ra BelUYHHa
HasblBaeTcd cpeiHell aHoMmanuefi M B MoMeHT #; (MM B 310Xy ).

Cnenylomue QopMyJbl CBA3bBaloT yrabl E, M H v H 1no3BoJfIOT
nepexoiuTh OT v K M H HaoBGopor:

E—esin E=M, (1.82)

v I+e
th=V1~etg P (1.83)

rae e -— srcuentpucurer op6utsl. CootHolweHue (1.82) HaswiBaercs
ypasueruem Kenaepa.

Bmecro @ 1 M ucnoib3yloT B KauyecTBe 3/1€MEHTOB HeBO3MYLIEH-
HOM OpOGHTHl JApyrHe aHaJorHyHble BeNMYMHBL do4zomy nepuzeaun
n = §} + o, cpednroro doszomy naiaremov. 8 opbume B HEKOTOPHI
MOMeHT (3moxy) f#, paBHylw L = m -+ M; momenm npoxoxdenus
uepe3 nepueesuil T, cBA3aHHHIN co cpenHell aHoMatueli M dopmynoh
M=n{—T).

B)PopMYyWH HEBO3SMYIMEHHOTro ABHIXEHHS.
CpenHee IBHMXKeHHe n CBsizaHO ¢ GOJIBLION NOJAYOCHIO @ M Maccoil mJaa-
HeThl /m (opMyJioH

g o Mo+ m) (1.84)

ad ’

rie Mo — macca Conuila, k% — nocmosuHas mazomenus, WY TPaBH-
TallHOHHAA MOCTOSIHHafA. JTa NOCTOSIHHAA BXOAUT KaK KO3PPHUHEHT
NpONOPUHOHAABLHOCTH B 3aKOH TAroreHus HblOTOHa, COrMacHO KoTo-
POMY CHJBI NPHTAXKEHHS MeXJy JABYMSA MarTepPHaJbHbLIMH YacTHIIaMH
C MaccaMH my, My, HaXOAALLUMHCA Ha PacCTOSIHHM r APYT OT ApYra,
paBHa

__ p2 ity
F'—k _"T—-

Ecau 3a efuHMubl paccTOsHHS, BpeMeHH H Macchl NPHHSITH acTPOHO-
Muyeckas eiMHuuna (a. e.), cpeasue coaHeunbie cyrkd (d) u Macca
Connuma coorBercrBeHHo, TO (¢ ToyHocThlo jo 1-107%) & =
= 0,01720210. 310 uHCcJI0 Ha3BIBAIOT TaKXKe 2ZPAGUMAYUOHHOL no-
cmoanruoti Iaycca,
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Takum 06pa3oM, €c/H @ BbHlpaXkeHo B a. e., m -— B JOJAX MacChl
Connua, Mg = 1, To npu yKa3aHHOM k noay4uMm no ¢opmy.e (1.84)
cpeiHee ABHXKEHHe N 3a CPeHHe COJIHeYHble CYTKH B panuaHax.
VMHOXHB Ha YHCJIO TPajycoB B ONHOM pajuaHe (57°,295 780), no.ay-
qum GopMyJay ANa n B rpajycax 3a cpe/iHHe COJNHEUHBIe CYTKHI

n, = 0°,98560767 l/—‘l-jr_—’" . (1.84%)
aya

CpeaHssi CKOPOCTb [MOCTYNATENbHOTO JABHXKEHHSA MO op6ure pa-
AMyca a paBHa

k1M
V =na = VVZ_?_HH (n — B panmaunax). (1.85)
[Tonarag Mo =1, m=0, a= 1, u yudTBIBaA, 4TO 14 =86400c u
4TO 1Mo COBpeMeHHHIM AaHHbM 1 a. e. = 149 597 870 ku, nonyduMm

V =k = 0,017 202 10 a. e. = 29,785 km/c

¢ TtouHocTio a0 0,001 xm/c. Taxkum oO6pasoMm, cpeiHsas CKOPOCTb
[OCTY[1aTeJNbHOrO JBHXKEHH#A MJIaHETBI 1O op6ute ¢ GoJablIOH moJay-
OCBIO @, BbIpaxKeHHOH B a. e., paBHa

v, = 29,785 VIER e, (1.86)

rie Macca IIaHeTH m BbIpaxeHa B fo/AX Macchl CosHla.
JInHefiHas CKOPOCTb B TOYKaX OPGHTHI C HCTHHHOH aHoMaJHeit v

paBHa
- V=V0V_u"_e£‘i‘iie_2_, (1.87)

1 —e2

rle e — SKCUeHTpUucHTeT H V, — cpelHsa CKOpOoCTb, Ompele/sieMas
cornacHo (1.85), (1.86). B nepurenuu (v = 0) u adeaun (v = 180°)

Tie T—e¢
Vnep=V0 V'l——i—z—’ Va<b=V0 V‘T‘_’_—Z" (1.88)

Paccrosinne (paauyc-Bektop) r ConHile — nJatiera B TO4YKe Op-
6uTHl C MCTHHHOW aHOMalHed v
a(l —e?
ad—e) (1.89)

r= 1 fecosuv ’

B nepureaun H adequn r = a (1 —e) u r=-a(l + e) cooTser-
CTBEHHO.

rrBosMymeHHoOe ABHXKeHHE — (aKkTHUECKOE [ABHNKE-
HHe MJiaHer, 3aBUcsilee OT BCeX ACHCTBYIOMHMX Ha HUX CHJL. OtknoHe-
HUs (aKTHUECKOrO JBHIKEHHs IUIaHeThl OT HEBO3MYUIEHHOI'O HasHbl-
Baiotcsl  gosmyugeruamu. CuJbl, KOTOpbie BBHISEIBAIOT BO3MYLIEHHS,
Ha3bIBAIOTCS B03MyLarouyumy. TIaBHEIMY U3 HUX SABJIAIOTCA CHJBL NpA-
TSMKEHHS JAHHOH NJaHETHl APYTHMH IJaHeTaMH, XOTf OHH H OUYCHBb
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MaJil M0 CPaBHEHHIO ¢ OCHOBHO# cujofi nputaxenua ConHua. Ha-
npumep, npuraxeHne 3emyu IOnutepoM (camoll GosiblIOH nJaHeTo)
He MpeBbllnaeT 4 gop AOMHM COJNIHEYHOro npuTsKeHHA. OcTajbHHE
BOSMYILAIOUIHE CHJBbl: NPHTAXEHHe NJIaHeT CBOMMH CHYTHHKaMH,
acTepoHAaMd ¥ KOMeTaMH, RONOJHHTEJbHbie CHJBl 3a CYeT OTIHYHA
(opMH TJIaHeT OT TOYHOH wWwapooGpa3Hoi, CONPOTUBNEHHE MeX-
NJ1aHeTHOH cpelbl M AP. HACTOJBKO MaJbl, 4TO JO CHX NOP He Y4HTHI-
Ba/nuCh. Mickimouenne cocrasiser 3emasn. [Ipurskenne 3eman JiyHoi,
Macca KoTopoil Jinitlb B 81 pa3 MeHbllle Macchl 3eMJIM, MrpaeT cylie-
CTBEHHYIO poJib. 3eMiss H JlyHa ONHCHIBAIOT CJOXKHOE JABHIKEHHe
OTHOCHTEJNBHO HX OfLIero LeHTpa Macc, HaXoAslerocs Ha paccro-
siHHn okoJo 4600 kM or uneHrpa 3emau. IlpH TouHOM aHanm3e pac-
cMaTpuBaloT opOuranbHoe ABHxkKeHMe BOKpyr ConHua He camoil 3emiu,
a ueHTpa Macc cHcreMbl 3emasa — JlyHa.

Bo3aMylueHHOe ABHXXeHHe [PHHATO XapaKTePH30BaTh C MNOMOMIBIO
HNOHATHS OCKYAUpYyIouell (BapbUpyiouleil) OpOUTHL.

Ecnn ans Kakoro-1H60 MOMEHTa BPEMEHH H3BECTHH INOJIOXKEHHe
H CKOPOCTB (T10 BeJIMYHHE ¥ HalpaBJieHHIO) HeGeCHOTO TeJla B IPOCTp aH-
CTBe, TO MOXHO OINpeleJUTb 3JIeMEeHThl TOH HeBO3MYLIEHHOH OpGHTHI,
HO KOTOpOi#l 3TO Teso NOJKHO 6bl10 6Bl ABHTaThCA NPH OTCYTCTBHH
Bo3MylleHu#. [IpeanosioxkuM, 4TO MBI Onpeje/HIN B HEKOTOPHIH MoO-
MeHT MOJIOXKEHHE ¥ CKOPOCTb MNJaHeThl H BBIYMCJAHJH 5JeMEeHTHI 39J-
JAUNTHYECKOH OpOHTH, COOTBETCTBYIOLIHE 3THM JAaHHBIM. Ecau 6
BO3MYIIEHHA OTCYTCTBOBa/IH, TO TeJO BCerja JABHTrajoch G TOYHO
no stoii opbure. BcelenctBue BO3MyIleHHH nJjlaHeTa OTKJOHSETCH
OT KaHHOH OpPOHTH, T. €. B INOCJEAYIOLHe MOMEHTHl BpeMeHH OHa He
3aHHMaeT TeX NOJIOXKeHHH M He o61ajaeT TeMH CKODOCTSMH, KOTOphLIe
COOTBETCTBYIOT .JIBHXKEHHIO TI0 3TOH opOuTe. Taxum ob6pa3om, ecau
Mbl Yepe3 HEKOTOpoe BpeMsi CHOBAa ONPeleNHM 3JieMeHTH OPGUTHI MO
HaOMOAGHHBIM NOJIOXKEHHIO H CKODOCTH, TO MBI He MOJIYYHM Te XKe
caMmble sjemeHThl. [IpaBia, eciM BO3MYIIEHHS HEBEJHKH, TO HOBLle
sneMeHTH OpOGHTHEL GYAYT Malo OTJAHYAThCH OT nOpelnlaymux. Ecuau
yepe3 HEKOTOPOe BpeMsl CHOBa ONPelesiHTb aHaJOTHYHBIM NYTEM 3Je-
MeHTEl OPOHTHI, TO MBI NOAYYHM ONSATH APYTHE 3JeMeHTH # T. A. Ilo-
5TOMY MOXHO NpPEACTaBHTbL cefe, YTO B KaXKAHH JaHHBIH MOMEHT
niaHeTa ABUIKETCS IO HEKOTOPO# SJIMNTHYECKOH OpGHTe, HO 3Je-
MEHTHI 3TOH OPOHTHI, T. €. pa3Mmephl, ¢OopMa H NOJOXKEHHEe B NPOCTpaH-
CTBe 9TOr0 3JJIMNCa Bce BpeMsi MeHsIoTcs. B TakoMm cayuyae roeopsr,
YTO MNJaHeTa ABHMXKeTcS N0 ockyaupyroweld opbure. Takas opOura
MaTeMaTHYeCKH OMHCBIBAETCA MPH MOMOILH OCKYyAupyoujux (T. e. HamMe-
HAIIHXCA) 9/eMeHTOB. VI3aMeHeHHs 3/1eMEHTOB Ha3bIBalOTCH HX BO3-
MYLLEeHHSIMH.

B cayuae nnaHer UMelOT MeCTO BecbMa MaJlble BO3MYIUEHHS 3Je-
MEHTOB ODOHT nepuodu4eckoz0 Xapakrepa H OoJiee CyLIeCTBEHHbIE,
HO OYeHb MeJJIeHHble H3MeHeHHsi MOHOTOHHOrO THHa, T. €. BO3pacTa-
0lllie NPONOPUHOHANLHO BPEMeHH, Hal3biBaeMble 6eKO8biMU.

Inockocts op6uTHL 3eMMIH (TOYHEE, LEHTPA MAcC CUCTEMH! 3eMJist —
Jlyna) He ocTaercsi moCTOsiHHOM. BC/eACTBHE NPUTSIXKEHHS IJIaHET
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olla MCHOLITHIBAET MeJJIeHHEIE BEKOBBIe BO3MYIIEHHS H CpaBHHTENbHO
OhiCcTpble, HO OuUeHb MaJble MepHOAMYECKHe Bo3MylleHHsa. Tak kak
C 3TOH 1JIOCKOCTbIO CBSI3LIBAETCA SKJIMITHKA, HIpaoulas BaKHeAUIYO
pPOJb B CHCTEMaX KOOPAWHAT, TO MPHHATO CAERYIOLlee ONMpefeseHHe:

(VICCKOCTbIO MEHOBEHHOL 2eAUOUEHMPULHECKOU SKAUNMUKY B MOMEHT
(310X y) ¢ Ha3bIBAETCS JIOCKOCTh OPGHTHI IIEHTPa MacC CHCTeMbl 3emMiia—
JlyHa, onpeaessieMast Ha 5TOT MOMEHT C YY€TOM BEKOBBIX BO3MYLIEHHH,

DKJIUNTHKA Ha FeolleHTpHUYeCKoH HebecHOH cdepe onpeaenserca Kak
JIMHUA nepeceueHus 3ToH cdhepsl ¢ MIOCKOCTHIO, NPOXOASLILEH Yepes UeHTD
chepbl B nmapa/siedpHOH MJIOCKOCTH TeJMOLEHTPHYECKOH 3SKJHMNTHKH,

Tarum o6pasoM, NJIOCKOCTb SKJAMNTHKH ABJAETC: NOABH X -
HON nanocKocrthsio. OHa noBopauuBaeTcd B HaCTOsIllee Bpems
CO CKOPOCTBIO OKOJIo 47" B cTONETHE BOKDYT JIMHHH MNepeceyeRUs ce
C MJOCKOCTbIO 3KBaTopa. [lepuoanueckHe KosieGaHUs [JOCKOCTH Op-
GHTBl 3eMJIM HACTOJMbKO MaJbl, 4TO BHAHMBI ¢ 3emaH 1neHTp Connua
OTKJIOHAETCA OT MTHOBEHHOHl SKAHUNTHKA He Gosee, ueM Ha 1”.

Touxa BeceHHerc paBHOJEHCTBHA T TaKke nepemelilaercsi, OPH-
yeM B OCHOBHOM He 32 CueT ABHIKEHHA NJIOCKOCTH 3KJIUNTHKH, a BChell-
CTBUe MPEUeCCHOHHOro H HYTaUHOHHOTO NBHXXEHHH MJIOCKOCTH 3eM-
Horo skBaropa. [loJioxeHHe TOUKHM BeCeHHEro paBHOJACHCTBUA, BHI-
qHCJIsieMOe TocJie MCKJIOYeHUs HYTallHOHHBIX KoJeGaHHH, Ha3biBaercs
cpedneil mo4Koti secerHec0 paBHOOEHCMBUR.

OcHOBHBle T€OpUH ABHXKEHHs CO/bIMMX NJaHeT B HeGeCHOH MeXa-
HHUKe, HMclouiecd B HacTosilee BpeMs, npuBoaAAT HeloCcPeACTBEHHO
K GopMyJiaM, HAlOHIHM 3JIEMEHTBI OCKYJHPYIOULHX OPOHT BCeX miaHer
Ha MoGOH MOMEHT BPeMeHH, OTHECEHHbIX K IK/IHITHKE H CpefHed Touke
BeceHHero paBHOAEHCTBHS Ha TOT XXe MOMEHT. 3TH QOpMYJbl XapaKre-
PH3YIOT H3MeHgHHe paclloJoXKeHHsi OpOMT [JaHeT ¢ TedeHHeM Bpe-
MeHH 10 OTHOIleHHI0 K opburte 3eMJH, KOTOpas caMma B CBOWO oue-
pels u3MeHsercs. [lyTeM yueTa fIpelleCcCHH ¥ ABHXXEHHS MJICCKOCTH
SKAHIOTHKH BO3MOXKHO TIOCTPOHTH (POPMYJIBE LI CPEAHHX OCKY/HPYIO-
UHX OPGUT MJaHeT, OTHeCEHHBIX K SKJIHITHKE ¥ CPelHed TOUKe BeceH:-
Hero paBHOAEHCTBHS OJHOH 5noXH. Takue QOpMYJBl XapaKTLPH3YIOT,
TaK cKa3aTh, aGCOJIOTHEIE H3MEHEHHsI OC Ky THPYIOIHKX 3/1eMEHTOB OpOHT
njaHer (B TOM uHcJe H 3eMJH) B HeMOABHXKHOM CHCTeMe KOOPAHHAT.

[puBenem GOPMYJIbI A/ OCKYJIHPYIOUIHX 3/1eMEHTOB OPGHUT NaaHer,
OTHECeHHBIX K SKJIHNTHKE U CPeLHell TOuKe BeceHuero pasroaeHcTsus Y’
cTaHpapTHOl snoxu 1950,0 (cm. kHury: AGanakuH B. K. Oc-
HOBH >s¢eMepuanoii actpoHomHu. — M.: Hayxka, 1979).

Meprypuil

a=0,3870986,
e = 0,205 624 -1- 0,0000204 T,
i=7°00378 —0",217¢,
§Q =47°,73870 — 4", 521 ¢ — 0",32 T?,
n=76° 678 49 5", 752¢ — 0", 057,
L = 34°, 899 50 - 1494°, 726 741 1 ¢.
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Benepa ,
a=0,723 3316, '
e = 0,006 797 — 0,000 047 7 T -}- 0,000 000 1 T2,
i=23°39405—0",037¢t—0", 1272,
§) =76° 22940 — 10", 016¢ — 0,37 T2,
n == 130°, 86547 4- 0", 294¢ — 4,65 T2,

L = 82°, 249 82 - 585°, 178 156 4 ¢ -}- 0,005 T,
Seman

a = 1,000 002 3,
e = 0,016 730 — 0,000 041 9 T — 0,000 000 1 T2,
" i=0--0", 468¢ — 0", 05 T2,
§ =174° 41638 — 8", 688 ¢-- 0", 04 T2,
= 102°, 076 55 - 117, 498 ¢+ 0", 57 T,

L = 100°, 005 32 -}- 359°, 993 728 8¢.
Mapc

a==1,523688 2,

¢ = 0,093 354 -I- 0,000 090 6 T — 0,000 000 1 T?,
{—1°84997 — 0",300  — 0,08 T2,
), = 49°, 17128 — 10, 621 — 2, 28 T?,
= 335°, 13793 -1- 15", 948 — 0", 64 T?,

L = 144° 55221 + 191°, 403076 5¢.
IOnumep

a=15,2028335,

— 0,048 271 -1 0,000 047 8 T - 0,000 022 7 T2,
i=1° 308 10 -1 0", 002¢ - 0,08 T?,

£, = 99°, 78104 -+ 0", 066 ¢ - 17, 94 T,

n= 13° 29551 — 0, 029 0¢ -+ 5", 83 T?,

L = 316°, 205 21 - 30°, 349 252 9¢,
Camypn

a=9,5387621,

e = 0,056 045 — 0,000 0256 T — 0,000 016 2 T2,
i =2°, 48794 40", 018 ¢+ 0", 74 T?,

£, = 113°, 48816 - 0", 062 ¢ — 117, 67 T,

n=91°, 53176 4- 0",943 f + 43", 09 T2,

L = 158°, 296 38 -- 12°, 220 684 8 ¢ — 69", 49 T2,

3 Acrponomuveckufi KaJjleHAApb



¥Ypan .
a=19,191391 3,
e = 0,046 137 — 0,000048 1 T 4 0,0000154 T2,
§=0° 77359 — 0", 036 ¢t — 0", 18 T,
§, =73, 70636+ 17, 326 ¢ 40", 82T?,
no=172° 05929 — 3", 572¢ — 167", 13T%,
L =99, 08674+ 4°, 284615914 3", 54 T2,
Henmyn
a=30,0610691,
e = 0,009 714 + 0,001 0954 T -+ 0,000 362 0 T?,
f==1° 77417 —0", 006 ¢+ 0", 07 T?,
§, = 131°,23939 4 07,092¢ — 3", 80 T2,
n = 38°, 308 62 — 3", 736 ¢ — 977", 18 T?,
L =194°, 42558 2", 184891 2¢ — 3,06 T2,
Iaymon
a = 39,529 402 4,
e = 0,248 248 -+ 0,000 497 1 T 4 0,000563 2 T?,
j=17° 08535 0", 313¢ -} 10°, 87 T?,
§, = 109°, 63598 + 0", 021 £ 4~ 11", 72T%,
= 222°, 91390 — 37", 692¢ — 1382", 95 T2,
L = 165°, 656 59 -+ 1", 452 602 0 + 33", 15 T2,
B stux ¢opmynax { — BpeMsl B I0JHaHCKUX ropax, a T — BpeMs
B loauaHCcKUX crosetsix (1 lomuatickuii rop = 365,25 conHedHBIX

CYTOK), OTCuMTHiBaeMbie oT smoxu 1950,0, T.e. OT CpeaHero rpHH-
BHucKoro noayausa 1 supaps 1950 r. Ha kaxppii MOMEHT @

f e (J. D.); — 2 433282
- 365,25 ’

(1.90)

rae (J. D.), — lonuanckas jara, COOTBETCTBYIOIlas MOMEHTY @

¢
¥ Haxomumas no TtabaunaM 11 B ornene «TaGauub», a T =150 *
JlauHele ¢GopMyJbl HasbBalOT GOpMyJaMH JJISi CPEAHHX 9JEMEeHTOB
Op6UT, TaK KaK OHH NOJIyYeHHl C y4eTOM JIHIIL BEKOBbIX BO3MYIUEHHH,
TouHble (OPMYJEl AJisi OCKYJHUPYIONIMX 3JIEMEHTOB NJIaHETHHIX OPGHT
cofiepKaT OFPOMHOE KOJHYECTBO JONOJHHUTENbHBIX WJIEHOB, COOTBET-
CTBYIOIIMX MNEPHOAHYECKHM Bo3MylleHusM. [locneanue B cymMe He-
BeJIMKH, TakK 9TO MOXKHO BHIUHC/ASTH KOOPAHHATH o, O mnjaHer c mo-
MOULBIO CPEJHHX 3JIEMEHTOB OPGHT G TOUHOCTHIO A0 HECKOJBKHX MHHYT
Lyru,

66



CyuiecTBeHHO, 9TO BEKOBHe BO3MYIleHHsi GOJbIIKX noayoce#t op-
64T miaaHer orcyrcTByor. KosdpuuHeHT npH { B BBHIPAKEHHH AR
cpesnHeit goJarotel B opbGure L mpejacTasisier co0oil cpextHee yriosoe
" IBHIKeHHe f NaHeTH B TPafycax 3a I0JMaHCKHH rof Ha MomeHT 1950,0.
Jlna ka0 NaHeThl OHO MOJYYeHO NPH IOMOIIH TeOPeTHYECKOro aHa-
JH3a H MHOroJeTHHX Ha6moaeHuii. OHO Bk/oyaeT B cefa pa3jiHuHble
BoaMyinaouie 3QPeKThl 1 He COOTBETCTBYET TOUHO HEBO3MYILEHHOMY
CPeAHEMY ABHIKEHHIO, HaXOAMMOMY NO OOJIBLIOH MOJYOCH COrJIacHO
gopmyane (1.84*). Kosdduuuenrsl npu / B BhpaxeHHH s y3Jaa §)
U JOATOTHl MePUTeJHA T NPEACTABJAAIT CO00HA BeKOBble H3MEHEHHs §),
i 7 B CeKYHIaxX AYrH 3a IOJHaHCKHA TOJ COOTBETCTBeHHO. BekoBoe
H3MeHeHHe 7 OTBeYaeT CMeIUeHMIO NepureNus OpOHUTH, a BeKOBoOe
H3MEHEHHe §], — CMeIeHHIO BJO/Jb NOCTOSHHOH SKJAUNOTHKH SM0XH
1950,0 ya/ia OpGHTHL B MOJIOXKUTEJIbHOM HJH OTPHLATENLHOM Hanpas-
- nenunx. Ilepurenun opGuT Mepkypusa, Benepn, 3emsn, Mapca,
CaTypHa cmemialoTcs B NOJIOXKHTEJbLHOM HanpaBjeHHH (C 3amaja Ha
BOCTOK B HamnpaBJieHWH JBHXKEHHs CaMOH IJIaHeTH), a MEePUTeJHH Op-
6ur IOnurepa, ¥Ypana, HenryHa, [lnyToHa — B orpuilarespbHOM Ha-
npasJeHud (C BOCTOKA Ha 3anaj). ¥Y3ael op6ur Meprypus, Besepd,
3eman, Mapca cMeinaloTcst B OTPHILATE/ILHOM HaNpaBJIEHHH, a Y3Jbl
op6ut IOnutepa, CarypHa, ¥Ypana, Henryna, Ilayrona — B nosoxu-
Te/IbHOM Hanpas/eHuu. OJHaKO cjaefyeT HMeThb B BHAY, 4TO JaHHBbIE
GOpMYJBl A/ CPEAHHX 3/IEMEHTOB MJIAHETHBIX OPOHT OTpaXalT H3-
MeHeHUst OPOMT JIHIUb Ha MPOTAXKEHHH OrpPaHMYEHHOro NPOMEXKYTKa
BpeMeHH, BO3MOXKHO, HeCKOJIbKHX coTeH JieT. Ha npoTsxeHHH HeCKO/b-
KHX JIeCATKOB MJIH COTeH T bl C 1 U JIET 5TH GOpPMyJibl HENPUTrOAHHL.

Bpam,areJlbuoe ABHXEHHE NJAHET. Ka)leaﬂ nJjiaHera, B TOM 4HCJIE
H 3emas, o6i1agaer BpauleHUeM, MPOHCXOASALIHM BOKPYr HEKOTOpPOil
BOOGpaXKaeMo#l NHHHH, Ha3biBaeMOH ocbio eépaienus mtiaaHersl. Ha-
npas/ieHHe OCH BpalleHHsl B NPOCTPaHCTBE H NEPHOA BpalleHHA Kax-
J0#l MJaHeTH OCTAIOTCA B TedeHHe JJAHTEJbHOTO BPEMEeHH OPaKTHUYECKH
NOCTOS HHBIMH.

[leproanl BpawieHus MJaHer NpuBefeHsl B TaGJa. 56 (cM. oOTZHen
«Tabauup»). XapakrepHble OCOOEHHOCTH BpallleHHsl OTAENbHBIX MJa-
HeT CJepylollHe.

Hax/oH 3KBaTopa K mJOCKOCTH OpGHTH ans Mapca H CarypHa
paser 25° 12’ u 26° 8’ coorBercTBEHHO (t. e. mOUTH TaKoA Xe, Kak
H ana 3emau), aaa [Onurepa — okono 3° (och BpalleHHS NOUTH
NepeHAHKYNSpHA K IJIOCKOCTH OPOHTH), Ans YpaHa — okoso 989
(och BpallEHHs JEXKHT MOYTH B MJIOCKOCTH OPOHTHI).

Tlo mabmopenusm IOnHTep BpallaeTcas He Kak TBepAoe TeJo;
SKBAaTOpHa/bHbe 30HHE Bpauwaworca ¢ nepuogoM 9850™, a soHH B Go-
Jlee BLICOKHX IIHPOTaX — ¢ nepuonoM 9255™, Tako# ke 0coGeHHOCTHIO
o6aanaer BpaweHue CarypHa.

BeseacTBue TOro, Y4TO MaHeThl He HMEIOT TOYHOH cdepHYecKoH
dopMbl M CIKATH Y MOJMIOCOB, CHJIBI B3aHMHOTO HPHTSAXEHHA MeXAy
nnaveraMi H CoJlHUEM, MeXAY NJaHeTaMH H HX CHYTHHKAMH BJHAIOT
Ha BpallaTe/bHOE ABHIKEHHe, A HMMEHHO, MPUTsKEHHE AAHHOH MIa-
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HeTH ee cnyrHHKamu H CoJiHUEM NPHBOAHT K BO3HHKHOBEHHIO CHJI,
CTpeMslllHXCA NOBepHYTH OCh BpalleHUs MJiaHeTH. Bceiencreue storo
BO3HUKAIOT SIBJIEHHSI MPELEeCcCHH M HYTalMH, BBIpaXKalOlHeCs B H3Me-
HeHWH: HanpaB/JeHHs OCH BpallleHHs IJlaHeTHl B NPOCTPAHCTBE H H3Y-*
yeHHble BeChbMa JETaJbHO JIJad 3eMJIH.

TeopeTHuecky BpallaTeJbHOE IBHXKEHHE IJIaHeT NOJIKHO BJIMATH
Ha HX opﬁm‘anbnoe aBuxeHHe. OIHaKO 3TO BJHsSIHHE HAaCTONLKO
Mané, 4To npaxmqecxu He Hab/mo-
Jaercs.

Cmena Bpemen ropa. Ha6nonaemasn
Ha 3emJse peryJssipHas CMeHa BpeMeH
roja eCcThb CJEACTBHE TOTO, YTO OCh
BpallleHHsl 3eMJH COXpaHseT B TEUEHHE
KaXJoro roja npaxkTHYeCKH MOCTOSH-
HOe HampaBJjeHHe B INPOCTPAHCTBE H
BMeCTe C TeM HaKJOHeHa K MJIOCKOCTH
Op6GHTHL 3eMJIH IO MOCTOSTHHEIM YIJIOM,
paBHbM 90° — & =~ 66°,5 (& — HaKJOH
SKJAHNTHKA K 3KBaTtopy). MeaneHHoe
IpelnecCHOHHOEe ABHKEHHe OCH Bpaile-
HUs 3eMJH TaKOBO, 4YTO 5TOT YroJa
OCTaeTcsl MOYTH HEeH3MEHHBIM, TaK YTO
npeneccus Ha CMeHY BpeMeH roja He
Bausier. Op6uranbHOe JBHKeHHE 3eMJH
BoKpyr CoJiHIIA TaK:Ke He UTPaeT 3aMeT-
HYI0 pOJib, TaK KaK B TeuyeHHe BCero
roga paccrosHne 3eman or ConHna
H3MeHserTcsl He3HauHTeJbHO U Bes 3eM-
Pyuc. 29. MNonoxenus 3emnu no otno-  Jisf B HEJOM IIOJIydyaeT NPHUMEPHO OAH-
nyuen (yKasanes crpenxamny s pas- HAKOBOE KOJHMYECTBO COJIHEUHOTO Telnl-
??".’1033ﬁgﬁl}q:o;:n::mlm?pff, jond na. TloTox JyuucTodl sHeprud, mnajpawo-

22 AexaGps. wel Ha 3eMmJ/io, H3MeHseTcs oOparHO

NPONMOPUHOHAIBLHO KBaJpaTy paccrosf-

Hus jo CoJHLa, H €CJIH B a(penuu 3emuis noayyaer P conneysoro Tenna,
TO B NEPUresHy oHa noaydaer 1,07 @ (8 1,07 pasa Goablue).

Ocp BpameHus 3eMJH MeHsieT B TeueHHe rojla CBOE II0JIOXKEHHe

[0 OTHOWIEHHIO K JIMHHUH MEXY LEeHTpamu Connua v 3emnH, a BMecre

C TeM H K HalpaBJIeHHIO COMHEYHBIX yueil. CXeMaTH4eCKoe pacrosoxKe-
HHe 3eMJIH 110 OTHOLIEHHIO K NOC/AEJHHM B JHH PaBHOLEHCTBHR H COJIHIE-
CTOSIHHEA yKa3aHo Ha puc. 29. ¥Yroa o MexAy HanpaBJeHHeM COJHed-
HBIX JIyyedi H TOPH3OHTOM B TOUKE NMOBEPXHOCTH 3eMJIH ¢ IIHPOTOH ¢
paBeH B noJgeHb 90° — ¢ + e, 90° — ¢, 90° — @ — & B moJOKe-
uuax I, Il m 111 coorBercTBeHHO. OTAaBaeMas SHEPrHA JYYHCTOrO
NoTOKa IMpPONOPIHOHAaNbHA CHHYCYy storo yraa: @O = @;sin a,
rae @, — orAaBaeMas SHePrus NepHeHAHKYJAsSPHO MaNalomMX Jydel.
CnenoBaresibHO, HanpHMep, s MockBbl (¢ =~ 55° 45') umeem 22
PHOHH a ~ 58°, ® ~ 0,85 @,; B AHH PaBHOAEHCTBHA — o ~ 34° 15,

=~ 0,56 @, (B 1,5 pasa MeHbwe); 22 aekabpa — a = 119, @~
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~ 0,19 @y (8B 4,5 pasa meHbie). Takue BLIYHC/JECHHA MNOKa3EIBALOT,.
uTO COJIHEdHEIe JIYUH OTHAAIOT ceBepHHIM obnactsm 3emud ¢ 21 Mapra
no 22 cenurabps ropasno Gogbllle sHepIHH, YeM B TeYeHHE OCEHH H 3H-
Mbl. B 1oKHOM noJsylapHi 3eMJIH HMeeT MecTO NPOTHBOMOJOXKHadA
KapTHHa. .

JlBHXKeHHe CNyTHUKOB nJaHeT. JIBH)keHHe CHOYTHUKOB BOKPYT
nJaHeT HallOMHHaeT B M3BECTHOH CTeNeHH JABHKEHHE IJIaHET BOKPYP
ConHua. B OCHOBHOM JBHX€HHe COYTHHKOB JaHHOH IJIaHEThl Ympas-
JseTc CHJIOH NPUTAXKEHHS MaHeThl mo 3akoHy HbiotoHa, u mos-
TOMY CNYTHHKH JABHXKYTCH BOKPYT IJIaHET, KaK M [JaHETH BOKPYP
Connna, MPUGAH3UTENBLHO [0 SJIHATHYECKHM OpPGHTaM. ODKCUEHTpH-
CHTETHl 3THX OPOHT, KaK H B clyyae MNJaHETHHIX OPOUT, HEBENHKH;
€CqH f/1aHeTa HMMeeT LEJYI0 CHCTeMY COyTHHKOB, (Hanpumep, lOnwu-
tep, CaTypH), TO 5TH COYTHHKH JBHXXYTCHi B MJOCKOCTHX, GJH3KHX
APYT K APYTY; 3a PEAKHM HCKJ/IOUEHUEM CNYTHHKH IBHXYTCA B O
HOM HanpasJieHHH.

[Ipy paccCMOTpEHHH 3JIMITHYECKOro (HEBO3MYLIEHHOIO) ABHIKe-
HUSl COYTHHKOB ONpENeJAAIOT, KaKk H B Clyyae MJaHEeT, 3/1eMeHTH op-
6utel. OGuiee Ha3BaHHe OuKaiiluedl K UEHTPY NJaHeThl TOYKH OpOu-
THI — nepuyenmp, a Haubosee yRaleHHOH — anoyenmp. OCHOBHO#
MJIOCKOCTBIO OPH ONpejie/ieHHH YIJIOBbIX 3JIEMEHTOB OPOMT CNYTHHKOB
fBAseTcd MJAOCKOCTb 3KBaTopa MJaHEeTHl. Dosbluide nosyocH opout
CIYTHUKOB IIJ1aHET BBIP@XAOT OOBIYHO B JAOJAX pajuyca IJIaHeTHI.

3aMeTHHE OTKJOHEHHS CHYTHHKOB OT SJIIMIITHYECKOIO ABUXKEHUS
NPOMCXOAAT 3a CYeT B3aHMHOTO MPHTSAXKEHHs CIYTHHKOB (B CHCTeMaX
CIYTHHKOB), a Takke mnpursaxeHus CoJHUA, HIpaiOLlero B AaHHOM
ciydae posip Bo3Mylnaroulero Tena. Jljis HEKOTOPBIX CHYTHHKOB, KO-
TOpble HaXOAATCH CPaBHHTeNbHO 6JM3KO K CBOMM IlJlaHeTaM, NPHYH-
HOH 3aMeTHHIX BO3MYIIEHHIl fiBJsieTcss TO OOCTOATENBCTBO, YTO [J1a-
HEeTHl BCJEACTBHE OTK/IOHeHHs OT cdepHuecKod GOPMBI MPUTATHUBAIOT
He TouHo no 3akoHy Hpiorona. B cayuae CarypHa Ha ABHIKEHHe CNYTe
HUKOB OKasbiBaeT BJAHMsHHE MPHUTAXKEHHEe KOJblla, OKPYKAIOLUEro 3Ty
nJaHeTy H COCTOSILIErO H3 MHOXECTBA MEJKHX MaTepHajbHBIX Tedl.

WurepecHb! nJjs HaGmofleHuit ueThbipe HauGoJlee SPKHX CNYTHHKA
IOnurepa (I — Mo, II — Espona, I11 — I'anumen, 1V — Kanaucro),
orkpuiThie eme [anuieem. Mx MoxHO 6blIO Gbl HaGJaIOAATE NPOCTHIM
I'7a30M, ecqaH Gbl He MelllaJ sipKHf CBeT mJaHeThl. ITH COYTHVKH IBH-
KYTCS [OYTH 10 KPYrOBHIM Op6HTaM W MOYTH B MJOCKOCTH 3KBATOpa
nnanetsl. Habmonas ¢ 3eMaH, MBI BUAUM 5TH OPOUTH ¢ pe6pa, Tak 4TO
CIYTHUKM PacroJiaraioTcsl MOYTH Ha OJHON JIHHUHY, SIBJISIOLIEACS [po-
JOMKeHHeM 3KBaTopHaibHOil nojockl IOnurepa. CnyTHHKH TO mpsi-
uyTcs 3a MJaHeToH (noxpeunue), TO MPOXOASIT mepel ee AHCKOM, TO
NONaialoT B TeHb MJaHETH (3ammerue). B «ActpoHomuuyeckom KaiieH-
ape» YKa3blBAlOTCA MOMEHTH! Haua/la H KOHII& MOKPBITHA H 3aTMEHHH.
STH MOMeHTHI BHIYHCISIOTCS Ha OCHOBAHHH TEOPHH IBUKEHU A CNTYTHHKOB.

HocTynHb Takxe HaGMOAEHHAM B HeOOJIbILOH TEJEeCKON COYTHHKH
Carypua—Turan u flner. YnoGHee Bcero MX HaljioAaTb, KOTAA OHH
JOCTHrAlOT HauGo/bluero yAaleHust OT MJaHeThl (3/IOHTaUWH) K 3a-
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nany HWJAM K BOCTOKY H SIPKHIl CBET NJIaHETH He NpensTCTBYeT Habiio-
JEHHAM.

Jenmenne Jlynw. JIyHa siBisieTcss CNYTHHKOM 3€MJH, H B OTHO-
DIeHHH Hee CTIpaBelIHBO Bee TO, YTO 6bLJI0 CKa3aHOo BBILE O ABHIKEHHH
cnyTHUKOB Booblie. OnHaKo BONPOC O ee JABHIKEHHH pacCMaTpHBaercs
0c060, Tak Kak JIyHa — camoe 61H3Koe K 3emiie HeGeCHOe TeJso, ABH-
JKYylleecss HeNocpPeJCTBEHHO BOKPYT 3eMJIH, H ee JIBHXEHHe H3yuaercst
BecbMa AeTanbHo. [IpH sToM OTKJOHeHHA JIYHEI OT SJJIHATHYECKOro
JIBHKEHHS, T. €. BO3MYIIEHUs, BEJIHKH; OHH ropa3fio 6oJinllle, YeM BO3-
MYLIeHHS TIJiaHeT.

Bunumoe apHxKeHHe JIyHH H3yyaeTcsi elle @ JAPEBHHX BpeMeH.
B nenoM oHO Kak 6yaTo mpocroe. JlyHa mnepemelnaercs no HeCy

Hanpalnenue ryved
Lonnya

®OO00COO G

3 4 5 6 7 8
Puc. 30. ®asm Jlyum

Kak 1 ConHie, Bce BPEMS € 3anajla Ha BOCTOK H ONHUCBHIBAET PHMEPHO
3a OJIMH Mecall GOJbIION KPYT. 3a CYTKH nepemelnenne JIyHH cocTas-
asier okono 12—13°, PasiuyaoT cHAepHYeCKnil nmepHon obpaileHus
(nmi cudepuseckuti Mecsin) H cunoOudeckutl mecsn. IlepBblit paseH
nepHony ofpaiieHHss JIyHBI BOKpYr 3eMJH, MO HCTEYEHHH KOTOPOro
JIyHa BO3BpalllaeTCA B TO XKe caMoOe MeCTO CpelH 3Be3], (274,32).
Ilo ucTeueHHH cuHOAMYecKoro Mecsina (29¢,53) JlyHa BosBpailaercst
B TO e caMoe I0JIOXeHHe B NPOCTPaHCTBe oTHocHTenbHo CosHila H
3eman. CHHopuyeckuii S U cuiepuyeckuit P MecAlbl CBA3aHBl MeXay
coboit no gopmyne (1.80). Tlockonpky KaxaoMy B3aHMHOMY pacrnoJfio-
wxenuio Costna, JIyHB H 3eMJIH COOTBETCTBYET OnpeesieHHast BHANMasn
¢asa, To ¢asbl JIyHB MOBTOPAIOTCS B TeUEHHE KaXKAOr0 CHHOAHYECKOro
mecsina. Ha pue. 30 nmokasaHel pa3/IHUHbLIE MOJOXKeHHA JIyHH OT-
HocHTeNibHO 3emsn u CoJHIA H COOTBETCTBEHHBIH BHJ ee AHMCKa.

[IpH neTanbHOM pacCMOTPEHHH OOHApYXUBAIOTCS BECbMa CJOXHbIe
ocoGeHHOCTH ABHKeHHs JIyHbl. BHAuMBIH nyTh JIyHH C KaX[biM Me-
CALEM H3MEHSIETCH, U ee JIBHXKeHHe Mo STOMY NYTH NPOUCXOAHT OYeHb
HepaBHoMepHO. OTKJIOHEHHsi OT PaBHOMEPHOTO mepeMelleHHs obyc-
JIOBJIEHH!, BO-NEPBLIX, TeM, yTo JIyHa JABHIKeTCs He MO KpYry, aBnep-
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BOM MNPHOGIHXKEHHHH IO S/UIHIICY C SKCUEHTPHCHTeTOM, paBHEM 0,005,
a BO-BTODBIX, Bo3MymleHHAMH oT Co/HIa M OT CxKaTud 3eMid. DtH BO3-
MYIIEHHSA HaCTOJbLKO BEJNHKH 1O CPaBHEHHIO, HanpHMep, @ BO3MYlle-
HHAMH [JIaHET, YTO MOCTOSTHHAA SJJIUNTHYECKAas OPOUTA NPH ONMHCAHHU
AukeHHs JIYHBHI Ha npoTAXeHHH XOTA OB OJHOIO rojla yxkKe HempH-
ropHa.

Eciu npuGerHyTh K NMOHATHIO OCKYJHpYIOle# OPOHTH, TO OCHOB-
Hble BO3MYLIEHHsl 9TOH OpPOHTH 3aK/IOYaloTCd B TOM, 4YTO ee Nepu-
HeHTP (AN OpOHT BOKPYr 3eMJIH NPHUMEeHSIOT TePMHH nepuszeli) cMe-
1aeTcsl BAOJIb OPOGHTE B NPAMOM HalpaB/IeHHH CO CKOPOCTBIO OKOJIO
40°,7 Broj, a ee BOCXOAAINHHA y3eJ cMellaeTcA N0 SKJAUNTHKE B o6pa'r-
HOM HallpaBJIeHHH CO CKOPOCTbIO OKOJIO 19°,3 B rox. HauGoJiee ycroit-
UMBBIA 3JIEMEHT JYHHOH OPOHTHI — ee GosbIias [oJyoch, paBHas
384 400 kM U HMcOHITHIBaWOULas JHIIL HeboJbluve KoJeGaHHS,

Cpenuuii mpOMeKYTOK BpeMeHH MeXAYy BO3BpalleHHsAMH JIyHHI
B riepurefl opGHTHI HasbIBaeTCsl axomarucmudeckum mecayem (274,55),
a B y3el opbuTH — Opakonuueckum mecayem (274,21).

[Ipu6aukenHsle GOpMYJEl JJI8 OCKYJHPYIOIIHX 35JeMEHTOB Clle-
Ayolue:

a = a,(1 + 0,0084 cos 2D), a,==384400 &M,

e = 0,0549 + 0,0126 cos (2D — 1) -+ 0,0077 cos (2D — 2I),

| = iy - 0% 14 cos (2D — 2F),

1 = x4 40°, 676¢ — 13°, 1sin (2D — [) — 8°,0sin (2D — 2/),
= o - 19°,355¢ — 1°, 6sin (2D — 2F),
L = Ly + 4812°, 665¢ — 0°,66 sin 2D.

L (1.91)

3pech { — BpeMs B I0JHAHCKHX TOAaX, YIJIOBHE SJEMEHTH i, I,
§) ¥ cpemHaAs joarotra B opOHre L OTHeceHB! K (PHKCHPOBAHHBIM 3K-
AHNTHKE U Touke Y, a iy (==5°,14), 7y, §}¢, Ly — HX cpenHHe 3Haye-
uus (npu ¢ = 0). ¥Yrawel D, F, | HOCAT HasBaHHe OCHOBHBIX apryMeHTOB
TeOpHH ABHKeHHs JIYHBI (CM. O HHX HHIKe).

B Teopuu apuxkenus JIyHbl BHBOAATCA GOPMYJIB HENOCPEACTBEHHO
AN TEOUEHTPUYECKUX IKJHNTHYECKHX JNOJTOTH A, IOMPOTH P H pac-
crosinusg r JIyHel or 3emsin. B ynmpoueHHOM BHIe, ec/iH OrpaHHUHTHCH
HauGoJIBLIMMH YJIeHAMHM, HX MOXKHO 3amlHcaTh CJAefyIOUHM o0pa3oM:

A =L - 6° 289sin M) — 1° 274 sin(/ — 2D)®

- 0°,658 sin 2D® - 0°, 214 sin 2/(V) —

—0° 186sin'® — 0°,114 sin 2F —

— 0°, 059 sin (2/ — 2D) — 0°,057 sin ([ -+ I’ — 2D) 4~

-+ 0°,053 sin ({ 4 2D) — 0°, 046 sin (I’ — 2D) +-

+0°041sin({ —1I'y—0°035sin D —

— 0°,030sin (! 1), (1.92)
71



p =5° 128sin F -}- 0°, 281 sin ({ 4 F) —
— 0°,278sin (F — [) — 0°% 173 sin (F — 2D) +
-+ 0°, 055 sin (F 4 2D — ) — 0°, 046sin ({ 4+ F — 2D) |

-

-+ 0°, 033 sin (F + 2D). <1 .93)‘
384 404 A
=73 KM,
Q =1-+0,0545 cos ! -+ 0,0100 cos (! — 2D) +
-+ 0,0082 cos 2D -}- 0,0030 cos 2/ -+ (1.94)

- 0,0009 cos ({ - 2D) + 0,0006 cos (' — 2D) -+
+ 0,0004 cos (/ - * — 2D) -+ 0,0003 cos ({—I).

B sTHX QopMynax ans A H f oTGpolleHBl 10 CPABHEHHIO C TOYHBIMH
(conepKall¥MMH KaKiasi MO HECKOJBbKY COTEH YJIeHOB) TaKHe UJIeHHI,
KOTOphle HMeloT KoahduuueHts Menblue 100" (0,028), a B dopmyse
ans Q or6pouieHs uieHbl ¢ Koaddunnentamu Mennuie 0,0003.

¥Yron L — ocpepHeHHas (T. e. 0CBOOOXKJEHHasi OT MEePUOAUUECKHX
BOSMYLIEHHUH) cpeaHss joarora JIyHnl B opbute. ¥Yraet I, I, D, F
Ha3HIBAIOTCS OCHOBHBLIMH apryMeHTaMH B TeOpHM JABHXKeHHa JlyHb,
npHYEM ,

I — ocpepHeHHas cpenHsis aHomanus JIyHBI,

U — » »  aHoMmaausa 3emsu -+180°

D — » »  pa3HOCTb CpepHuX joJror JIyHel #
CoJiHua,

F— » »  cpenHssa jonarora JIyHbl, OTCUMTHIBae-

Masi OT BOCXOHsLLETO Yy3Jla OpPOGHUTHL
BhipaxkeHHs] IJ OCHOBHBHIX apryMEHTOB, BbIBE/leHHBIE 110 MHOIO-
JIeTHUM HaGJ/oNeHHsIM B COYeTaHHH C TeOpHeill, cjeiyioulye:

D = 350° 44" 14",95 4+ 1602961 611", 18T — 5", 1777, )
1 =296°06" 16",59 -} 1 717 915 856",79T 4- 33", 09T%,

F=11°15", 03", 20 4- 1 739 527 290", 54T — 11", 56T, (1.95)
L — 270°26702", 99 - 1 732 564 379",31 T — 4",08 T?,
I — 358° 28 33",00 4 1295965 79", 10T — 0", 54T, ]

rae BpeMa T uaMepsiercsl B IOJIMaHCKHX cTosietusix mo 36 525 sde-
MepHAHHIX cYTOK (cM. 1. I, § 5) or anoxu 1900,0, T. e. oT cpexnero
rpuHBHYCKOro moayzHs 1 saueaps 1900 r.

®opMyna aas L Bkmouaer B ce6a BausHue npeueccud. ITosromy
Haxonumele coriacHo (1.92)—(1.95) koopauHnatsl A ¥  Ha Kakoi-
AH60 MOMEHT f OTHeceHH K SKJMNTHKe M cpefHell Touke ' Toro xe
momenTa. Koadduuuent npu T B BeIpaxeHuH s L, eciu ero Hcnpa-
BHTb NyTeM HCKJIOUEHHS TIPElleCCHH, PaBeH CPeHeMY ABHKEHHIO JIyHbI
ng Ha snoxy 1900,0. B rpanycax 3a cpefue COJHEYHble CYTKH N =
= 13°,176 358 5. D10 3HaueHHe ng ONpeAeAeT NPOJOJKHTENBHOCTD
cupepuueckoro Mecsna. Kosdpouunentsr npun T B BHIpaXKEHUAX AJA
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D, l, F onpeneasior, ecau npeHeGpeup ujeHaMH, MNPONOPIHOHAJE-
HeIMH T2, NpORO/IKHUTENLHOCTb CHHOAHUECKOro, aHOMaJHCTHYECKOro
¥ NPaKOHHYECKOrO MeCslEB COOTBETCTBEHHO, B TeuyeHHe KOTOPHIX D,
[ u F usMeHsaorcs Ha 360° UseHbl, nponopuuoHanbHuie T2 (uMetorca
TaKke- 6ojiee TouHEle ¢opMyan ana D, [, F, L, colepxalliue Majible
uleHsl, NPONOpUHOHANbHBIE T3), CBHIETENBCTBYIOT O TOM, YTO NpPO-
JRO/IKHTENBHOCTL YKa3aHHBIX MeCfileB MeJJIeHHO H3MeHsieTcs.

Pasnuunbie uieHn B GopmyJie (1.92) pasa A xap akTepH3YIOT OTKJIOHe-
Hue JIyHBl OT DaBHOMEPHOrO JBHXXKEHHR C NMOCTOSTHHOH YIJIOBOH CKO-
POCTBIO U Ha3BIBAIOTCH Hepasencmeamu. HepaBeHcTBa ¢ HaHGOJbILHMH
aMIINTYAaMH (nmepBhle NsATh) GbIIH OGHapyXkeHbl elile JApeBHerpeye-
cKHMH acTpoHoMamH. HepaBencrsa (1) o6yc/oB/JIeHH TOJBLKO SJJIHI-
THYHOCTBIO HeBO3MYyLIeHol op6uTel. Hepasenctsa (2), (3), (4) o6ycnos-
JieHHl Bo3MylueHusaAMH oT CoJHILA M HOCAT Ha3BaHHA 36eKyuu, eapua-
yuu M 200uU4H020 HepageHcmea COOTBETCTBEHHO.

C TeopuaAMH JBHXKEHHs INaHeT H JIYHH 6oJiee NOJHO MOXHO O3Ha-
KOMHThCSL B KHHrax: CrpaBoYHOe PyKOBOACTBO MO HeGeCHOH MeXaHMKe
n acrpogunamuke/Ilon pen. I'. H. JyGommna. — M.: Hayka, 1971;
A6anaxun B. K. OcHoBel ademepuaHofi acTpoHOMHH. — M.:
Hayka, 1979; Pa6os 0. A. [BuxeHus HeGecHHX Tel. — M.:
Hayxka, 1977.

JlBHkeHHe acTeponjos (MasbiX miaHer). Ec/iH HapHcoBaTh [MJaH
Co/iHeYHOH cHCTeMBl, TO GOJIBLIMHCTBO acTePOHMIOB pacmoJjaraercs
B CBOEM JIBHXKEHHH MexAy op6utamH Mapca u IOnurepa. Acreponnamu
(no-rpeuecKH «3Be3AONOKOGHBIMH») 3TH HeOeCHBHle Tesla Ha3BaHB! MO-
TOMY, YTO B TEJECKON OHH IO CBOeMY BHAY He OTJIHYAIOTCH OT 3BE3A.
HaspaHnue «MaJble myiaHeThl» OHH MOJYUYMJH MO TOH NPHUHHE, YTO KaK
no xapakrepy cBoero aBHxKeHHs BoOKpyr CoJHua, Tak H BHIHMOTO
JBHXKeHHS Mo HeOy OHH OJIM3KH K II1aHeTaM, HO MO CBOHM DasMepaM
OHH ropasjio MeHblue niaaHer. CaMmble GoJIbllIKe aCT€POH/Ibl HMEIOT B AU a-
merpe or 200 po 800 kM.

Kak u B ciaydae MiaHer, ABHKeHHe acTepoHaos BOKpyr CousHua
DpUGIHKEHHO TPEACTaB/AAETC HEBO3MYIIEHHBIMH 3JIHITHYECKHMH
opburamu. B Hacrosiliee BpeMs onpee/ieHbl 3/1eMEHThl HEBO3MYIIEHHBIX
op6ut noutH Aas 4000 acrepouzoB. B c6opHHKax «DdeMepuibl Malbix
naater» MucTuTyTa Teopernueckoit- acrposomun AH CCCP (u3paBa-
eMbIX exerojdo HsaaresnctBoM «Hayka») ny6GnHkyercs cefivac Chu-
cok 2200 acrTepoHJ0OB, KOTOPHIM NMPHCBOEHBl Ha3BaHWe M HOMEpP WJIH
TOJALKO HOMEP, a TaKkKe INPUBONSTCA 3JeMeHTHl HX OpOHT.

Op6uTHl MHOTMX acTEPOMAOB, B OTJIHYHE OT IUIaHETHBIX OpOHT,
06/1a71a10T JOBOJLHO GOJMBLUIMMH 3KCHEHTPHUCHTETAMH H HaKJIOHEHHSIMH
(z0 0,15—0,20 u mo 20—30° coorBeTCcTBEHHO). Kpome Toro, acTepoHaL!
HCOILITBIBAIOT Fopas3fo GoJiee CHJbHbBIE BO3MYILUEHHS, YeM ILIaHETHI.
BupuMble OTKJIOHEHHS Ha HeOGe OT HEBO3MYLIEHHBIX INOJIOXKEHHH Ha
NPOTSKEHUH JAECATH — JBAAUATH JeET U3MepsIoTcad JNecATKaMH MHUHYT
H rpajycaMmH.

Beuay Masioii SIpKOCTH acTepOHAOB OHH HaG/IOAAOTCA OOLIYHO
T0/IbKO B6JH3KW MoMeHTOB nporuBocTosHuil ¢ Coannem. ITostomy Hano

3



yMeTb BHUHCJASITE MOMEHTH NPOTHBOCTOSHUM, UTO BHIIONHAETCH Ha OC-
HOBaHUM CBefieHHH 00 OpOHTEe TOro MJH HHOTO acTepoHAa.

[TpoMexyTOK BpeMeHH MeXAY MOCJeNOBAaTeJbHEIMH NPOTHBOCTOS-
HHIMH DaBeH CHHOAMYeCKOMY IepHoAy oO6palueHHS acTepoHAa.

Bosee noapo6HO MOXHO O3HAKOMHTHCR @ BONPOCOM O ABHIKEHHH
acTepoMJIOoB, a TaKxke ¢ APYFHMH BONpPOCaMH, KacalOUMMHCH acTepoH-
IoB, B pabore: Jemuu B. . n )Kypasaes C. I'. Acrepounpt:
Ilpoucxoxnenue, craTHCTHKA U 3BojiouHs. — HITorH Haykm u Tex-
aukd. Cep. «AcrpoHomusa», 1. 15. — BUHUTH, 1979,

Jdsuxkenue xomer. B nepBoM npHGIMKEHHH paccMaTpHBAIOT He-
BO3MYlIEHHOE ABHXKEHHE KOMETHI, T. €. TaKoe, KOTOPOe COOTBETCTBYeT
pelueHHio 3ana4d ABYX teq: ConHue — koMmerta. [Ipu
aHa/Hu3e BO3MYLIEHHOrO JIBHKEHHA KOMET YUUTHIBAIoT
riaBHHM 06pa3oM BO3MYyllalollee JleficTBHe NJaHer.

3ajaua ABYX Tesl JAONYCKaeT pelieHHS, COOTBeT-
CTBYIOIHE IBHXXEHHAM MO 3/IHNCaM, napaboJiaM UiId
runep6osiam ¢ poxkycom B Connue. [Tapabosast 4 runep-
6oJibl ABJSIIOTCH, B OTJHMYHE OT 3JIMICOB, HE3aMKHY-
THIMH KpHBBIMH. Teso, ABHKyieecds mno mnapa6oJe
HIH rHnep6osie, MOXKeET JIHUIbL OAHAXKAH NPHGAH3HTE-
ca K CosHily, a sareM OHO yAajsieTcsl OT Hero Ha-
Bcerda. Ha puc. 31 msobpaxen ywacTok mo6oit op-
> 6uTHl BOM3H dokyca S (Connua). Touka [T — rme-
Pne. 31. Yaacrox PHIeJNHH OpOHTHI, /IS — mepurenuiinoe paccrosiHue ¢,
ogg;gil“y"’-;’g*gg‘m AnnHa uepneHaukyaspa SN k [IS — napamerp
Tt Codaga . Op6UTH p. OTHOMIeHHe ;%; PaBHO SKCUEHTPHCHTETY

op6ute e. Oaa annunca e< 1, and napa6oast e = |
(q= —g— u Ans runepbonnt e > 1. Paguyc-Bektop r moGoit ToyY-

< o
KH Q opOMTHI cBsi3aH ¢ p, ¢ U yriaoMm [ISQ = v (ucmunnoii anoma-
aueti) dopmynoi

N
1

L.
g
i

p
r= T Fecoso (1.96)
Ecnu MBI cpaBHHM TpY THNa OpOHT, UMeloWUX o6l okye S ¥ oxu-
HaKOBOe nepHre/HiHOe pacCTOfiHHe g, TO JJAUNTHYecKad opGuTa oG-
JNagaeT HaHMeHbLIIMM mnapamerpoMm (puc. 32).
Ilpx #BHXXeHHH IO KakKoH-1HO60 opOHTe CKOpPOCTh ABHKeHHA V
B moboft Touke Q cBA3aHa C PaAUyCOM-BEKTOPOM 7 COOTHOLIEHUEM, H3-
BECTHLIM KaK unmezpan snepauu,

2
vem Mo g (1.97)

rae k% — mocTosiHHasA TAroTeHusa, Mo — Macca CoaHna H A —
nocmosnnnas snepeuu. Kaknasn op6HTa OT/IHYaeTCA CBOHUM 3Have-
HHeM NOCTOAHHOHA SHepruu. [lia BceX SANHNTHYECKHX OpOHMT A < 0,
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napa6osnnueckns — h = 0 u  runep6oauyeckux — b > 0. . Cro-

pocTh
Viep = kV?MTO (1.98)

HasmBaeTcs napabosudeckoll Ha paccrosuuu r ot Co/HIA, a CKOPOCTH,
60ablIHe WIH MeHbIIHe V., Ha3bIBalOTCH COOTBETCTBEHHO zunepbo-
AudecKumu, WM sasrunmudeckumu. Ecid cuMTath
My = | nBHpasHTb 7 B a. €., TO

V nap = 29,785 V—f— KM/C =

—0,017202 )/ Za.ejeymn.  (1.99)

Vrnosrle sseMeHTH napaCosiHuecKol H TH-
nepGosiHuecKol OpOUT Te XKe, YTO H AJif SJJIHITH-
ueCKo#: i, §), ® HaH X, OcTaNbHLIE 9JIEMEHTH TH- 7 ————
nep6o/HuecKOH OpOHTH: mepHrejHAHOE paccTos-
HHE (§, KCLEHTPHCHTET €, MOMEHT MNpPOXOXMAEHHUs
yepe3 nepureauil T; mapaGonM4eCKOH OPOHTH: ¢
H T (sKcueHTpHcuTeT e = 1).

K HacTosillleMy BpeMeHH H3BeCTHO OKoJjo 600
pa3MHYHEIX KoMeT. JIsia OGOJIBIIMHCTBA H3 HHX
HeBO3MYIIeHHEIe OPGHTHI — KOHHYECKHE CeYeHHs
¢ sKkcueHTpucureroM Mexay 0,94 u 1,03, T. e.
napa6osibl MK runepGoibl, 6JAH3KHE K MapaboniaM, .. s siiunc, nas
HJI4 OYEHb BHITAHYTHIC SJJHIICH. Takne KOMeTHl paGona m runmepbona.
HasLIBAIOTCS napabosudecKumu, eunepborUdecKUmU
nin doazonepuodutecKumiu COOTBeTCTBeHHO. ([IBHMKeHHA MO SJJIHI-
THYECKUM Op6NTaM ¢ e, 6aH3KHM K 1, o6i1afalorT oueHb GOJIBIIHM Ie-
pHOfOM. 3a HeCKOJNbKHMH HCKJIOYEHHSIMH, JOJIroNepHOAHYECcKHE
KOMeTH HabJaiojajHCh aCTPOHOMAaMH TOJBKO IO OXHOMY pa3sy, Koraa
OHY TPOXOAUJIH BOJIH3H NMepHrenns cpoelt op6uth, 1. e. B6au3u Conu-
na. OHM nosiBnajauch Ha HeGe, 3aTeM Hcue3aldd ¢ yAaJleHHEM OT
ConHna ¥ noka He BO3BpalllaliChb.)

Oxono 50 KOMeT HMeEIOT 3JJIMNTHUecCKHe OpPOUTH @ YMEPeHHEIM
SKCIEHTPUCHTETOM. ITO — Kopomxonepuoduueckue KomerHl. OHM Ha-
6mofanich HEOXHOKPATHO, KaXIHH pa3, Korja BO3BpaulalucCh K ne-
purenuio cBoell op6GuTHI. CaMblii KODOTKHA mepHoz, 3,3 rofa, y KOMeTHl
Suke, Habmopaowedica ¢ 1818 r.

BerpevatoTcss KOMETH ¢ OGPaTHBIM JIBUXKEHHEM BJOJIb OPOHTHI,
T. e. TPOTHBONOJIONKHEIM HalpaBJeHHIO JABHXKeHHs BceX mianer. Jlas
TaKHX KOMeT Hak/JoH opOuThl K skiauntuke 90 < i < 180°

'lbnopim-

flopabona

Jenune

§ 18. JiBnkeHHe HCKYCCTBEHHBIX HeGecHHX Tea

HckyccTBeHHble HeGecHble TeJla — STO KOCMHUYECKHe amnnaparsl,
BWBEfeHHBIE B KOCMHYECKOE TMPOCTPAHCTBO H JABHXKEHHE KOTODBIX
0o CBOMM Op6UTaM NOAYHHSAETCA TJiaBHBIM 00pa3OM eCTeCTBEHHBIM
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cunaMm (nputsaxeHue co cropoHnl CosHLa, 3eMJIH H APYrHX MJaHeT,

Jlynusl, conporuBaeHue armocdeps 3emaH, cBeroBoe jasineHue CouH-
ua # Ap.). K HexyccTBeHHBIM HeGecHBIM TeJlaM OTHOCATCS UCKYCCMBeH-
uoie cnymuuku 3emau (UC3), uckyccmeennoe cnymuuxu Jynor (MCJ1),
a TaKke JAPYIHX MJAHET, A8MOMAMUYECKUE MEHCNAAHEMHbe CManyuy
(AMQC), HanpasasieMble K JlyHe uau K niaHeraM. Kocmuueckue am-
napartbl GBIBAIOT YNpaBJ/isieMBIMH C MOMOLIBIO PEaKTUBHBIX JABUraTelelt
Ha 6opry. CHJIBL ABHraTeeli MO3BOJISIOT CYLLECTBEHHO H3MEHATh B X0/e
IBUXKEHUA OpOMUTY, XOTA MO BeJHUHMHEe OHH 3HauHTe]bHO MEHblle,
YeM COBOKYNHOCTb €CTECTBEHHBIX CHJI.

" 3anyck HCKYCCTBEHHBIX HeOGeCHBIX TeJl MPOH3BOJHMTCA C IOMOLILIO
aBTOMAaTHYECKH YMpaBJ/sieMbIX MHOTOCTyNeH4aThlX paker. Ot crapra
JI0 HEKOTOPOH pacyeTHOA TOYKH B NPOCTPAHCTBE paKeTa JABHIKETCS
3a CcYyeT TACH PEAKTHBHHIX JBHTaTeNlell. ITO — aKmusHeil y4acmox
Jsusenus. Korpa paGora ABHraTesefi mpekpainaercsl, sanycKaeMbli
anmapar aBTOMaTHYeCKH OTJeJ]sieTcsl OT PaKeThl M HauMHaeT naccus-
noe Oguscerue (Mof, KeHCTBHEM JUUIL €CTECTBEHHBIX CHJ) MO HEKOTOpOHh
op6HTe, CTAHOBSICb HCKYCCTBEHHBIM HeGecHBIM TesioM. IlosoxkeHne u
CKOPOCTh KOCMMUYECKOTO annapara B 5TOT MOMEHT BhIXOAa Ha op6ury
NPEACTABIAAIOT COGOH HauanvHoie Oarnble IJA ONpeleseHUs 3TOH op-
GuTHL.

IMepie MC3 sanymens B 1957 r. B CCCP, nepsaa AMC —
B CCCP B sinBape 1959 r. Ilpofina B6au3n JlyHbl, oHa cTajla NepBOH
HCKYCCTBEHHOH MaJsoil nuaHerofi CosaHeuHofi cucrembl. C Tex nop
IO HacTOAIEro BpeMeHH Obla ocyllecTBeH 3anyck Gosee 2000 uc-
KyccTBeHHBIX HeGecHbiX Tea (raaBHBIM ob6pasom B CCCP u B CIIA),
Cnuckn sanyckaeMblx B CCCP KoCMHYeCKHX amnaparoB €KeroiHo
npusogaTc B ActpoHomHueckoM Kanenpape.

WUckyccTBelHbIe cnyTHHKM 3eman. B nepBoM NpHOG/IMKEHHH JABH-
*keHne MC3 HeBo3aMyllleHHOE 3JJMNTHUECKOE, COOTBETCTBYIOLIEE pe-
IIEHHIO 3aJayd JABYX Teld: 3emias — cnyTHHK. [lpu stom 3emas
npepnosnaraercss OJHOPOAHBLIM LIapOM, a CNYTHHK — MaTepualbHOH
TOUKO# ¢ GeckoHeuHo Maso#i Maccoil. CnpaBefJiMBel Bce GOPMYJbI
sJanunTHYeckoro Jsuxenna (1.82)—(1.89), B KOTOpHIX Macca cHyT-
HUKa noJjiaraercsi paBHOM HyJio, a Macca ConHna Mo sameHsiercs
Ha Maccy 3emaH mg. OGBUHO NPU U3MepeHHH PacCTOSHHA M BpPeMeHH
B sajauaX o paBHxKeHHH KMC3 HCHOMB3YIOT METPHUECKYIO CHCTeMY
efuHuil. [Ipy HCOONB30BAHHH MeTPa U CeKyH]bl NPo3Be/ieHHe NOCTOs H-
HOM TATOTEHHS k® Ha Mg, Ha3biBAEMOE 2eoyeHmpuuecKol nOCMoAHHOU
mazomenus, TpUHHMaercsi paBHbiM 3,986005-10" m%/c?.

Cxema sanumntiueckoin op6utst MC3 wu3lobparkeHa Ha pHc. 33.
VraoBeie sjeMeHTH §), (JOTOTa BOCXOAsILEro ysJja), o (yrjiosoe
paccTosiHHe mepurest OT y3Jaa), { (HaK/J10H) OTHECEHBI K 5KBaTOPY M TOYKe
pasHojeHctBust Y'; OK — HanpaBJieHHe U3 eHTpa 3eMJH Ha BOCXOAs-
wui ysea opGuthl, I1 — nepureit opOuThl, NPOTHBONOJOKHAA TOUKA
op6urhl — amoreit, §} = L YVOK, o = KOII.
~ danuntuyeckas op6ura MC3 uennkom onpenensercs HaualbHBIMH
(T. e. B MOMeHT BbIXOAa Ha OPGHTY) mOJIOKeHHeM H cKopocTbio. Ha-
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yalpHas BbICOTa A, Haj NMOBEPXHOCThbIO 3eMJH paBHa o6muHO 200—
300 kM, pexke 400 kM. JIo Takoil BHICOTH NPOCTHPaETCH OGLIYHO aKTHB-
HBI Y4aCTOK JBHIKEHMs paKeThl-HOCHTeJs.

[MycTh HaualbHOE paccTOsiHME 1O IeHTPa 3eMjH PaBHO 7, a Ha-
yaibHas CKOPocTh V, HanpaBjeHa CTPOro FOPH3OHTA/bHO (epneHau-
KyJpHO K HanpaBJeHHIO Ha LEHTP 3eMJH) M paBHa

Vo= =™ — 7905,36 V% Mfc, (1.100)

Iy

rae R — sxkBaTopHanbHbif paguyc 3emau. (B cooTBEeTCTBUHM C HOBOH
CHCTEMOH aCTPOHOMMYECKHX MOCTOSIHHBIX, YTBEPXKIEHHOH CBe3OM

flpoekuus opbumst
Ha NOBEPTHOCITTS

Bkeamop

LQpduma cnymeuka

Puc. 33. daaunTtuyeckas opGura MC3 B npocrpaHcTse BOKPYT 3emun. CrpenkaMu yKasauwl
HanpaBJ/ieHHe OTCYeTa YIJIOB BJOAb 3KBAaTOpa B HanpaBjeHHe ABHKEHHS COYTHHKA.

MAC B 1976 1., R = 6378,140 xM.) Torza cnyTHHK OyJeT ABUTaTbCS
no Kpyrosoil op6ute paguyca r, (pHc. 34) ¢ MOCTOSTHHON CKOPOCTHIO
Vip- JlaHHaH CKOPOCTb HOCHT HasBaHHe kpy2osod (OTCIOAa 0GO3Have-
Hue Vy,) Ha DacCTOAHHH r, OT LEeHTpa 3eMJH.

TlycTh HauajbHad CKOpoCTb V, NpeBbillaeT KpYyroBywo, HO Ha-
npaBJieHa TaKxXe TOpPH30HTalbHO. Torja opbura CnyTHHKa SJJIHATH-
yeckas. [lepurelt coBmajaeT ¢ Haya/bHBIM TOJIOXKEHHEM CIYTHHKa
(puc. 35). Bosbluasi noJyoch @, SKCIEHTPHCHTET € M aroreiiHoe pac-
CTOAHHE r, CBf3aHH ¢ 7o U V, dopMyaaMu

Lo (32), e=(y) — 1, a=a(l+9. (1.10])
[ . VKp VKp
Mepuzeiinasn (HanMeHbluas) Ay 6bicoma Hal MOBEPXHOCTHIO 3eMJH
COBMaZaeT G HadalbHON BHICOTOH hy, a anoeednas (Haubosbliasi)
npuGJHKeHHO paBHa hy = ry — R, rae R — pamuyc emmu. Ile-
PHOJX JBVMXKEHHSA 3aBHCHT TOJILKO OT @ H paBeH

3/2 3/2 '
P= V”:: = 84,489 (%) s, (1.102)
ma ;

Ecnu ckopocTe V, MeHblie KpPYroBoil, TO Nepurefinas BHCOTa hp
oKaxercs MeHblue, yeM hy. [Ipu by ~ 200—400 kM BecbMa HeGoJbLIOE
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ymenbuienue (Ha 0,5—1%) V, no cpasuenuio ¢ V., npuBoAHT K ToMY,
YTO CIYTHHK MONAafaeT B HHAKHE IJIOTHBIE C/IOM aTMOChEPHL U «CTOPaeT».
CrnepoBaTenbHo, HeoGXOAMMOE NPAKTHYECKOE YCJAOBHE YCHEHOro
sanycka Vo > Vi, a Vi, — NpaKkTHUeCKH HauMeHbIUas HadasibHasi

vy

Vl(p oy

A
Puc. 34. Kpyrosasa opOuta Puc. 35. danunrtuyeckaa opbu-
HCa3. Ta UC3 npu ropH3oHTajbHOM Ha-

qabHON ckopocTH V.

CKOpOCTb, MPH KOTOPOH KOCMHYECKHH anmapar MOMeT BBIHTH Ha op-
6uty cniyTHHKa 3emau. [TosTtoMy KpyroByio CKOpOCTE Ha3BIBAIOT TaKXKe
nepeoti Kocmuueckoli*) (o6osHawaior V).

Ilyctb HauanbpHasg CKOPOCTh V) HanpasseHa NOJ YI/I0M P K TOPH30H-
Ty. Torna op6uta ciyTHHKa —3JITHIITHUECKAs C TOH e 60JbIIOH oAy~
OChIO (OHA He 3aBHCHT OT HamnpaBJ/IeHHs
CKOPOCTH H OIpeJelsieTcsi CorJacHo
(1.101)), HO KCUEHTPHCHTET OPGHUTHI e
GoJiblle, a nepured cMelleH Ha yroi o
10 OTHOLIEHHIO K HauyadbHOMY IOJIOXKe-
Huo (puc. 36). Popmyanl 1asa e, o,
nepurefiHoro M anoredHoro pPaccros-
HHHA cJiegyioluiye:

e =el -+ (1 —eg)sin’y, )

gy
tgo = (1+€0) g—gig | (1.103)

I4e
rA=ro—i_—-e,,

Puc. 36. daauntuueckas opbuta UC3 711 = TI0 11_ e ?
B caydae OTKJOHEHHSI HavyaJbHOH 0
clopocry ‘,(;,.,;’:,,,g:g‘;?""""b"“*’ rae e, — 3HaueHHe SKCLEHT PHCH-
TeTa AaA caydasa P =0, onpegeise-
moe coraacHo (1.101). [lepurefinas Bricora /i;; MeHblile, YeM HayaJbHas
BBICOTA, NPHOIHKEHHO hy — R == 1y (e — é&p).
.Ha Bricore 150160 KM cnyTHHK TOPMO3HTCA B artMocdepe Ha-
CTOJILKO CHJIBHO, YTO OH, He ycIeBasl CAeJaTb OLHOrO-ABYX 060pOTOB

*) HexoToprie aBTOPH HA3HLIBAIOT NEPBOfi KOCMHYECKOHl CKOPOCTBIO KPYIOBYIO CKO-
pocts Vyp y moepxsocth 3eman (npu ro =~ R), paBiyio npubiuxentso 7,91 Ku/c.
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BOKPYr 3eMJH, CHHXKaeTcs, nomagaer B eille foJiee MJOTHHE CJIOH
atMocdepsl U «cropaer». [loaToMy ycaoBHe ycmemHoro sanycka MC3:
hp > 150—160 km. Ilpu hy ~ 200—300 kM u $ ~ 1° umeem hy —
— hy = 100 XM, TO3TOMY IIPH TaKOM OTK/IOHEHHH HanpaBJieHHs Hadallb-
HOF CKOPOCTH OT CTPOrO TFOPH3OHTANILHOIO 3allyCK OKaxercss Hey-
JAYHEIM.

Op6uta, Ha Kotopyio BuBoautc HIC3 HemocpeAcTBEHHO paKeToH-
HOCHTeJeM, OblBaeT MHOrAa JMIUL npomexyrouHoit. Ha Gopry HMC3
B 5THX cJiyuasiX MMEIOTCH pakeTHble BHraTe/lH, KOTOpHE Mo KoMaHje
¢ 3emsH aBTOMaTHYeCKH BKJIOUAlOTCA Ha KOPOTKOE BpeMsi B ompeje-
JeHnble MoMeHTH. MIC3 noJdyuaer AONOJNHHTE/bHBHIA NpaKTHYECKHH
MrHOBEHHBII TOMYOK (MMNYJbC) H HEPEXOAHT Ha JAPYryio opOHuTy.

Hanpumep, coBeTCKMe CNYTHHKH CBA3H THNa «MouaHus» JBH-
XKYTcs 1o Op6HTaM C BHICOTAaMH Nepures H anores okosio 400 u
40 000 kM cootBercrBenHo. Takoil MIC3 chaua/a BHIBOAMTCS Ha NOYTH
KPYroBylo OpPOGHTY ¢ BhicoToi OKosMo 400 kM. 3aTeM B HEKOTOPHIA
MOMEHT eMy cOO6lLaeTcs HMIYJbC B FOPH3OHTaJbLHOM HalpaBJjeHHH,
nioc/e 4ero nmepureil oCcTaeTcs Ha TaKOH »Ke BHICOTE, 3 BHCOTa anores
yBenuuuBaercs Jo Tpebyembix 40 000 kM.

OcHoBHHIe THOB Op6ur 3anyckasmmxca HC3:

Kpyzoevie w 6auskue K Kpyeostim (BHICOTH hyg M h, coBnapaior
WIH OTJHYAlOTCS CPaBHUTENbHO O4EHb MaJo). MOXKHO BHIAETHTD
6aH3KHe CNyTHHKH (hy U hy paBHH HECKOJLKHM COTHSM KM), CHYT-
HHKH Ha CpeJHeM pacCTOAHHH. (R, ha — HECKOJBKHM THCSYAM KM)
H faneKue cnyTHUKH (A, hs ~ 40 000 xM u Gosee).

Opbumot ¢ ymepentowm sxcyenmpucumemon, e < 0,2 (cnabo an-
JunthHdeckHe). PasHocTb Mexny hp M hs COCTaBJsieT OT HECKOJIbKHX
COTeH A0 HECKOJbKHX Thicad KM. Hanpumep, hp ~ 230 kM, hy =
~ 1000 xM uJaH Ay =~ 300 kM, hy =~ 3000 KMm.

Cuabro Iaaunmuneckue opbumet, I KOTOPHX h, npeswinaer Ap
B0 MHoro pa3. Hanpumep, hpg =~ 400 kM, hy =~ 40000 kM (e ~
~ 0,745) umu hy ~ 300 kM, hy ~ 80 000 kM (e = 0,856).

[o pacnosnoxeHui0 OPOUT B MPOCTPAHCTBE BHIAE/ISIOT CIYTHHKHI

dkeamopuarbrbie ¥ GIM3KHe K HHM C MaJblM HakKJOHOM i K SK-
patopy (1o 20—30°); umetomue cpepnuil nakaon (50—60°), noaaproe
H 6iuakne K HuM (80° < i < 95°).

Op6uthl ¢ i > 90° HakJIOHeHH K 3KBaTopy mop yriaom 90 — 1,
HO CIYTHUKH JBHXKYTCH MO HHM B OGpaTHOM HamnpaBJ/eHHH, NO3TOMY
OHH Ha3HIBAIOTCH TaKXe CNYTHHKaMH C o6pamuoim O8uNeHUeM.,

CrnyTHHKH, uMMeloulue Iepuoj ofpaumeHns P, B m e o€ YHCIO
pas MeHbluu# KM GOJIbIIHH, YeM MNEepHOj] BpallleHHs Semnu Py =
= 23156™4°  (3Be3HBE CYTKH), HA3BIBAIOTCA CUHXPOHHbIMU. Onn
MHTEPECHBl TeéM, YTO HMX BHAMMOE C 3eMJH JBHXKEHHE eXeCyTOYHO
nosropsieTcsi. JacTHEIM C/yyaeM CHHXPOHHOFO SABJISIETCS CYmMO4HbIL
cnyTHUK ¢ P = P,. CyTOuHbIH SKBAaTOPHAJLHBEIA CIYTHUK, UMEIOLIHI
KpyroByio opOuTy, HasbiBaercsi cmayuoHaprois., OH pacrnosioxeH
ngOCTpaHCTBe BCerza Haj OAHOA M TOH Ke TOYKOH 3KBaTopa
3eMaH.
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Ipumepnr cunxponneix UC3 ¢ P = Py/2 — coBerckue €MyTHHKH
Tuna «<MoNHHUSY, cTalHOHAapHOrO — amepukaHcKuit UC3 «dpau Bepay.

HC3 uCHHITHBAIOT OTKAOHEHHSI OT - HEBOSMYIIEHHOTO ABHIKEHHS
BCEACTBHE CONPOTHBJIEHHA 3eMHOH arMmocdepnl, CXKaTHA 3emiH
(OTIMYHA NPHTAXKEHHA 3eMJH OT HbIOTOHHAHCKOTO - [PHTAXKEHHS
1apa), CBETOBOTO AdBJEHHS COJIHEYHBIX JydyeH, NPHUTSKEHHS JIyHEHI
u ConHua u gp.

Has UC3 c Beicoramn mepuress 10 500—600 KM OCHOBHBIMH HC-
TOYHMKAMH BO3MYLUIeHHH SBJSIOTCS MepBole ABa (akTopa.

CnyTHuK, ABUXymuicA B 3eMHOH aTmocdepe co ckopoctbio V),
HCIOBITHIBAET TOPMOXEHHE, onpejenseMoe NPHOMHKEHHO QopmyJIoil

OW oo = 1,1p - V2, (1.104)
p m

FA€ P — IJIOTHOCTb aTMocdeprl, S — MIOLUAAbL TONEPEYHOro ceye-
HHUSl CNyTHHKA, m — ero Macca. Hampumep, A/st cmyTHUKA C Maccol
100 kr npu S = 1 M?, gBuKylierocsi Ha BeicoTe A =~ 230 KM (p ~~
~> 107'% r/cM®) co ckopoctbio 8 Km/c, Hmeem OW =~ 0,019 cm/c2.
ITpu oaHoM M TOH Ke Macce CHYTHMK GOMBLIEr0 pasMepa TOPMO3HTCS
cusibHee. [l cnyTHHKOB OGHLIYHOH KOHCTPYKIMH, T. €, alnapaTos
CPaBHUTEJIbHO HEGONbUINX, HO CHAaGXKeHHHIX GOJIbIUHM KOJMHYECTBOM
anmapatypsl H, CJeJoBaTeJbHO, TSXKENLIX, COMPOTHBJIEHHE aTMO-
ceprl HrpaeT 3aMeTHYIO POJb A0 BricOThl H500—600 kM. OnHako aas
CIOYTHHKOB-6Aa/IIOHOB THHA «JXO», HMEIOWUX CPABHHTENbHO OuEHb
GosblKe pa3Mepsl M Majyi0 Maccy, CONPOTHUBJEHHEe atMocdep 3a-
METHO CKashlBaeTrcsi 4 Ha BbIcOTe OKOJ0 1500 KM.

Benencreue Topmoxenns MIC3 mocTeneHHO TepsieT KMHETHUYECKYIO
SHEPruio, CHHMKAETCS H B KOHLE KOHIIOB «Cropaer» B IJIOTHHIX CJIOSX
atMoctepnl. Takue MC3 nmeror, ciepoBaTeNbHO, OrpaHHYeHHBIH CPOK
*ku3uu. Mot UC3, y kortopeix anoreiiHasi BeicoTa h, NpEBBILAET Me-
PHredHYI0 A;; Ha HECKONBKO COTEH M THICAY KM, OPOHTA MOCTENEeHHO
«COKpailaercs», CTaHOBHTCH BCe MeHee BRITAHYTOH; h, yMeHblIaercs
ropasno Grictpee, ueM hp. IlpuGnukeHHBlE GOPMYJBl AJAA yMEHbILE-
HHA @, e, P, hp v hy 3a ORHH 0GOPOT CJEAYIOLLHE:

Tek(+mre—t )5
Ae=K(l —:—V—l—e> VZVI—E, K=2,29H‘i—,a’
3

AP Aa Ahn _ Ba _
= . =—7(1 —e)—Ae,

(1.105)

A =28 (14 g A,

) ae
rie pg — NJAOTHOCTb aTMOCHEpH Ha BHICOTE hpy mepures, v = -,

H — mgajla BLICOT, XapaKTepH3yOIIas pacnpefeieHHe MAOTHOCTH
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-aTMOC(epsl B. 3aBUCHMOCTH OT BHICOTH (f/ =~ 30—50 kM npH hp ~
~ 200—300 Km). N
. Jlna cnyTHUKOB Ha Kpyrosoi opGute

i 22~ K- 2m. ' (1.106)

HUmetoTcss ¢$opmyJibl, MO3BOJAIONIHE BBHIYUC/IHTD MPOJOJIKHTE/ID-
HOCTb «KH3HH» f, cnyTHuka. Hanpumep, ¢ MOMEHTa f,, KOria 3JKC-
LEHTPUCHTET H MEPHOAL PaBHHI ¢ H Py,

3 eyP . .
o~ 2 (1.107)

rae AP — cyToYHOe yMeHbIleHHe NepHojia, Onpe/ieisieMoe B MOMEHT fy,

dakTHUeCKH HabjiofaeMoe H3MeHeHHe sJjemeHToB opGutel KMC3
OBBLIYHO OTJIHYAeTCss OT TEOPEeTHYECKOro. ITO MPOHCXOAHMT Ipexse
BCEro 1o Toi NpuumuHe, uto aTMocdepa 3eMJH HAXOAUTCH B COCTOSHHH
HenmpepLIBHEIX U3MeHeHHH. Ee nI0THOCTb Ha AaHHOM BHICOTE BCe Bpems
H3MeHsieTcA BCJeACTBHE MHOrHX ¢(pakTopoB. OCHOBHbIE M3 HHX —
CYTOUHBI (KT (HOublO, T. €. B KOHYCe 3eMHOH TeHH, IJIOTHOCTDH
Ha JaHHOH BBLICOTE MeHble, YeM JHEM) M BJIHSHHE COJHEYHOH aKTHB-
HOCTH ([IOTOKOB 3apsKEHHEIX YacTHI, BHIOpachiBaeMbix COMHIEM).
H3-3a 3TOro CyTHUK TOPMO3HTCA TO ciabee, TO CHIbHee [0 CPABHEHUIO
c reopHeil. MimenHo Ha6monenus MC3 no3sosuau BrepBbie YETKO yCTa-
HOBHTb (DaKT GOJIBIIHX KOJIeGaHHH MJIOTHOCTH aTMOChephl H ONPEACTHTD
HX KOJIHYECTBEHHO.

Bosmymatomee yckopeHue 8W or cxatus 3emin 3HAYHTEJNbHO
Gosblie O BeJUUHHE, UeM TopMOxeHHe, B aTmocdepe. Hampumep,
s UC3, abmxkymerocs Ha Beicote 230 kM, uMeem 8 W =~ 1,40 cm/c?
(8 74 pasa Goabiue, 4eM 8 Wy, TpuBeLeHHOE Bbilue). OAHAKO H3ME-
HeHHE (OPMHI M Da3MepoB OPOMTHL B cpeiHem He npoucxoput. Hs-
MeHseTCs JIHIIb NOJIOKeHHe OPGHTHL B MPOCTPAHCTBE. IJTO BhIpaXKAETCHA
B NOCTOSTHHOM CMEIIEHHH Tepuresi OpOUTHl U BOCXOAALIETO y3ja. 3a
ot 060poT

—_ opgf R\2_cosi o R \25cos?i —1
AQ_-—-O,SS(-E-_) Ty Aw_0,29(-a—> s (1.108)

rie R — sxBaTtopuasibHbiil paguyc 3emau. IlosoxuresnbHble 3HAue-
Hua A§), Aw 03HayaOT CMeEIIeHUs y3Ja | nepuresi B NpsSMOM Hampas-
JIeHUM, OTpHLaTe/]bHble — B OGpAaTHOM.

Ias VIC3 ¢ Bruicotoit nepures or 500—600 10 HECKOMBKHX THICAY
KM OCHOBHBHIM BO3MYILAIOWIUM (DAKTOPOM OCTaeTcs cxarue 3eMiH,
LeficTBYIOlIEE aHAJNOTHYHEIM 06pa30M, XOTs €ro BAMsiHHE YMEHbLIAETCs

2
[IPpOMOPLIHOHAJBHO (%) . I[pyr‘aﬂ cyuiecTBeHHasa NPHYHHA — JaB-

JeHHe COJIHEYHOTO CBeTa (BMECTO COMpoTHB/eHHsi aTMocthephr). Be-
JUYMHA 3TOTO AABJEHHs Ha CIYTHUK (MOMHOCTBIO OTPaXKAIOLUH HIH
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-NOAHOCTBLIO MOTAOINAIOINUA CBer), HaxoAsmHUACA HAa PacCcTOfAHHH A
a. e. or ConHua, paBHa NPHOIHKEHHO

F—=4,65. Io-w(-{T )23 Hyem?, (1.109)

rae S — miomanp nonepeyHoro (MujejeBa) CeYeHHs CIYTHHKA B cM?,
Boamymaloniee ycKkopelne cnyTHHKa paBHO S W, == - cM/c?, rne m—

macca (Bec) COYTHHKa, BrIpaxeHnHas B rpammax. Hanpuwmep, ansa wapo-
o6pasHoro cnyTHHKa-6ansnoHa «3xo» (paguyc = 15 M, m = 68 Kr)

HMeeM —L— ~ 1 1 dW, =~ 0,005 cM/c?. Bosmywmaroiee ke ycKopeHue

OT cxaTus 3emau g «dxo0» (a =~ 7900 KM) cocTapasieT OKOJO
0,70 cm/c?.

Bansinue [aBJEHUS COMHEUHHIX JIyuefl BLIPAXKaeTca B MOSABJIEHHH
JONOJNHHUTENbHEIX MEPHOAHYECKHX BO3MYIMIEHMH 3J€MEHTOB OpGHTHI
HUC3. Ecau Xe COYTHHK IBHKETCH TaK, YTO PETYyJAAPHO NONagaer
B KOHYC 3€MHO! TEHH, TO HMEIOT MECTO TaKxe H HeCOoJblliHe BEKOBbLIE
BO3MYILEHHS 3JIEMEHTOB.

Jna nanekux UC3 Ha paccTOsSHHAX B HECKONbKO JECATKOB THIC. KM
OCHOBHLIE BO3MYIIEHHR BO3HHKAOT H3-32 INpHTAXKeHUs JIyHokl
n Connuem. Xapaxkrep BO3MyIleHHA TaKOH Xe, KaK H BO3MYHIeHHl
camoit JIyuw or Coanna (cm. § 17, «JIBuxkenue JIyHmn).

ABTOMaTHUeckue MexmaanerHme cranuun (AMC). AMC umeroT
HayaJbHYIO (B MOMEHT BEHIXOJla Ha OpOUTY) cKOpocTh V,, He MeHbIylo,
ueM napabosugecKass CKOPOCTb OTHOCHTENBHO 3eMJIM:

2&2m R
V nap = —#'i= 11,180]/70- KM/C (1.110)
(ro — HauasbHOe paccTosIHHE OT LeHTPa 3emMaH, R — ee 3KBaTOPHA/b-
Hell paguyc). Takas CKOPOCTb Ha3bIBaeTCsl TaKxKe 8mopoli KocMues
cxkott*) (o6Gosnauaercsa Vy). HeBoamymennasa opbura AMC orHocH-
TeJabHO 3eMan sBasercs napatosoft. (npu Vo = Vy,,) uau runep6o-
so#t (npu Vo B Vy,p). JiBUrasce mo oTpesky nourH napaGonnyecKoi
niu runeposnueckoit op6ute, AMC ynansierca oT 3eMlH HacTOJbKO,
uTO Ha JafbHelillee ee ABHXKEHUe BAUSIET yiKe, [VIaBHLIM 06pa3oM, cuia
nputsxeHnus He 3emnn, a Connna (ecau uckmounts AMC, nanpasase-
Meie K Jlyue). Toopsar, uro torna AMC noxkujaer chepy AeicTBUS
3emau. Pamguyc artoii cpepnl okomo 930 Teic. KM. Cropoctb AMC
OTHOCHTEbHO 3eMau (ceoyenmpuueckas) BHYTPH 3TOH chephl yMeHb-
maercs no mepe yaaneHus AMC or 3emun. Ha paccrosiiuu r CKOpOCThb
pPaBHA B COOTBETCTBHH C HHTErpaJjoM 3HePrHH AJs TeOLEHTPHYECKOTO

JBHXKEeHU A
2kR2m
(35]
V=]/ " | p, (1.111)

*) Maorpa BTOpofi KOCMHUYECKOH CKOPOCTBIO Ha3biBAIOT RapaGoNAYeCKY10 CKOPOCTh
y noBepxHOCTR 3emsu, paBhyl BpHMepHO 11,2 Kn/C. : :
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Ile’ TOCTOSIHHAS A BLIUECAfNETCA N0 HavaJbHbLIM 3HaueHusm 7 u V
B MOMeHT Bhixoaa AMC ua opbuty. :

ITocne Buixona AMC u3 cdepul aeficTBus 3eMaH paccMaTPHBAETCA
asuxenne AMC otnocuTe/ibHO Connua (ceauoyenmpuyeckoe NBHKEHHE),
B nepBoM npuG/auMKeHHM pacCMaTPHBaeTC HEBO3MYIUEHHAdA Te-
JHOLEHTPpHYeCKaa opOHTa.

VY,=248 xmpeert
e
\

\

14

¥/

* : 6:7426‘/1/17/./{/”
Convye
i
Qb Semiri
Puc. 37. CxeMa cJoxeHns ckopoctefi npu Buxoae AMC Ha opfuty Bokpyr Conuua.

Ha pucynke 37 P — nonoxenne AMC Ha rpanuie chepnr aefcr-
Busi 3eman (npubammenHo paccrosinue o Comxua 149,6 muH, kM),
V, — ckopocts AMC ortHOcHTenbHO 3emsH, a Vo — cKopocTh 3eMiH
Ha cBoel opGure, TIeaHoueHTpHYe-
ckafd ckopocts V craHuHH paBHa
reomerpuueckoii cymme V; u V.

Ecau V menbize napaGosH4yecKon
ckopocTH (paBHoi 42,3 KM/C) OTHOCHU-
renpHo ConHLa, TO HEBO3MYIIEHHas
op6uta AMC — snaunrtudeckas. aree
BosmoxkHO: 1) AMC He cOauxaercs ¢
KaKoii-1u60 mJaHeToi, W TOria ee op-
6uTa HanoMHuHaeT OPOHTHI ACTEPOHIOB.
OTk/IOHEHHA OT NJIHNTHUECKOH OpGH-
T (BO3MYLIEHHf) OOYC/OBJICHH NpPH-
TAXKEHUEeM 3eMJH4 " llpyr“x nJjaaHer; l;;{c. 38. TpaekTopus mnepeJsera Ha

apc © HauMeHbllefl TIeoneHTpPHUes
2) AMC B cBOeM JBH:KEHHH IIO OTpes3- CKOR HauabLHOR CKODOCTHIO.
Ky D0OYTH 3JJAHOTHYECKOH OPOHTH
cOnuxaerca ¢ oaHo# H3 nuaner ColHeyHofi cHereMsl. Toraa rosopAr,
YTO HMeeT MeCTO [epejer ¢ 3eMJaH Ha 5Ty IMJaHery.

[lpn pacuere MexnJaHeTHHIX OpOHT mepesera BO3HHKAaeT BONPOG
0 BhifOpe HauGoJjiee BHITOAHBIX (onmumasbHeix) op6ut. Yacro pac-
CMAaTPHBAIOT SHEPreTHYECKH ONTHMaJbHBIE OPGHTH (COOTBETCTBYIOUIHE
HaHMeHbIIeHd FeoleHTPHUYECKOR HauadbpHO# ckopoctd AMC B MOMeEHT
JOCTHKEHHA rpaHHubl chepbl AeHCTBHA 3eM/IH), Ha3HBAEMBIE 20MAH06-
cxkumu. Ha puc, 38 ykasaHa Takas op6ura nepejera Ha Mapec, Dra
opbuta Kacaerca opbur 3emaIH H Mapca, npeanoJsaraeMeiX s
NPOCTOTHL KPYIOBBIMH C pajguycamu rg = 149,6 maH. km H rp =

= 227,9 MAH. KM COOTBETCTBEHHO H JIeXAUIHMH B OLHOH IIJIOCKOCTH.
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Ha pucynke Hanecena xupHOf JuHHel noJOBHMHA 3TOH  oOp-
GuThl,  COCTaBASOIAA CcaMy TPaeKTOPHIO mepenera. B mo-
MeHT #, 3emns HaxomuTcsi B Touke 1. IMosokenne AMC, naxo-
Asueics Ha rpanuue chepsl JeHCTBHA 3eMIH, NPaKTHYECKH COBNAaerT
Ha puc. 38 ¢ Touko#t /. I'ennouenrpuyeckasn ckopocrb AMC V nanpas-
JIeHa TaK 2Ke, KaK M CKOpocTb caMo# 3emu V, (oHa paBHa 29,78 km/c),
1o KacaTeJbHOH K opGuTe 3eMJiH. BennynHa ee COOTBETCTBYET IeJHo-
LEHTPUYECKOH opbuTe ¢ adenneM B Touke 2 op6uThl Mapca u 6oabLIOi
AOJyOCblo, PaBHOH MNOJIOBHHE DAaCCTOSIHHS MEXAY ToYKamMu | u 2,
: Takum obpasom, a = (r(B + r$)/2, u,

ucnoabsys ¢opmyay (1.101), mwr no-
JYy4UM

VN2 2
(7;) =—"

I+

re

Orciona V = 32,72 kwm/c. Teouentpu-

yeckas ckopocte AMC npu 3TOM paBHa

. Vi=V —V, =294 gM/c. DkcueHT-

S demms - pHCHTeT 3TOH OpGHTHI paBeH e = 0,16.

Puc. 3. Tpaexropwn nepenera ma anee Hafo noro6parb MOMEHT 3amycka

Benepy ¢ Haupmenbm%ﬁ reouentpuse-  TaK, 4T06bt AMC 1 Mapc, nBurasicb no

CKOH Ha3aALHOR CKOPOCTLIO. CBOMM Op6HTaM, OTHOBPEMEHHO JOCTHT-

JIH TOYKH BCTpeun 2. 3TO TOT MOMEHT,

Korga Mapc Haxoaurcs B Touke M,. Jlyry cBoeil op6uTH oT M, 10 2
Mapc npoxoaut 3a 2379, to — Bpems nepenera.

Ec/u reoueHTpHYeckas CKOPOCTb B MOMeHT Bhixoga AMC Ha Tpo¥

Huly chepnl aeficteusa 3eman V, < 2,94 km/c, TO HU NPH KakoM Ha-
npaBaeHuH ¥, HeJb3s NOJNYYMTbH IeJMOUEHTPHYECKYIO OPGHTY, NOCTH-
raromyo opbutel Mapca.

Ha pucynxke 39 npuBeneHa aHaJIOrHyHasi 3HepreTHYECKH ONTHMAJb-
Hasl rOMaHOBCKas TPAaeKTOpHA nepesera ¢ 3emau Ha Benepy. Onsarte
npexnosiaraeM IJisi MPOCTOTHI, YTO OPOUTHI MIaHET — KPYTOBHIE C pa-
IHYCaMH rg, M ro = 108,2 MaH. kM. B mMomeHT {, 3emns u Beunepa Ha-
XoasaTes B Toukax I u B; cBoux op6ur.

leqnonentpuyeckas ckopoctb AMC V HanpassieHa 1o KacaTeabHOH
K opOute 3eMaH. BeqnunHa ee HaXOAUTCS W3 YCJAOBHS, YTO NEpHIe-
JIHA TeJIMOUEHTpHYecKoH opOuTel AMC HaxoiuTcs B TOYKe 2 M 4TO
ee 6oJIplIas NOJNYOCh paBHA @ = (g +79)/2=128,9 MiH. kM. M
nonyunm V = 27,28 xwm/c. T'eoueHTpHUeCKas CKOPOCTb paBHa V; =
= Vo — V = 2,60 KM/c ¥ HanpaBjieHa NPOTHBONOJOXKHO CKOPOCTH
3emnu. Yepes 146—147¢ AMC u Benepa OZHOBPEMEHHO AOCTHUCHYT
TOUKH 2. 3emnsa GyleT HaXOAUTbCH B STOT MOMEHT B TOYKe 2°.

Ecau V, < 2,50 xM/c, To HH npH KakoM HanpasjeHuu V, Tpa-
extopusi AMC He pocturaer op6uTH BeHepwr.

HepocraTok romaHoBcknx TpaekTopuit 3akmaouaercss B GosblIoft
NPOJQ/KHTENBHOCTH nepesera. Kpome Toro, 3emas B MOMEHT BO3-
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MoxHofi Betpeun AMC ¢ nnaHeToR HAXOAUTCA OYeHb JaJeKO OT HHX:
Hanpumep, B ciyuae nepenera Ha Benepy, paccrognue ot TOUKH 2
10 Touku 2’ B momeHT BcTpeyd AMC M BeHepbl COCTaBHT OKOJO
90 MJH. KM. B TO ke BpemMs HaHMeHbIlee BO3MOXKHOE PacCTOfiHHE
mexay 3emsedt 1 BeHepoit paBHO OK0JIO 40 MJTH. KM. :

Ha pucyHke 40 nokasaHa TpaeKTOpHA MEpeJera, Gnu3Kasn
K TpaekTopusiM coeTckux AMC «BeHepa-2», «BeHepa-3», 3anyIeH-
HuX B 1965 r. [eonentpudeckan ckopocTb AMC Ha rpaHHile coepsl
nefictBus 3eman papHa V, ~ 3,44 kM/c H HampaBleHa NPHUMEPHO
Moji yKasaHHeiM yriaom K- V. I[IponomxurensHocTs mepenera 1059,
B momeHT Bctpeun AMC u  Benepsr . o
paccrossiue AMC or 3eman OKOJO AT
70 MJH. KM.

Vka3aHHBIE TPAaeKTOPUH SBJAAIOTCA,
KOHEUHO, BeCbMa NPHONHXKEHHBIMH. /
Ouu paioT Jumb obllee NpeacTaB/eHHne
0 hakTHYECKHX TPAEKTOPHAX Nepesera.
[Ipu pacuere MOCJEIHHX YYHTHIBAIOTCH
HCTHHHEBIE OPOUTH! NJIaHET, OTK/JIOHEHHS
npuxennsi AMC OT HEBO3MYIIEHHOrO
SJIHIITHYECKOTO H T. A. “ S ,

O6biuHo AMC BHIBOAATCA Ha mapa- N - o
GOMMYECKYI0 HJH THNepOONHYECKYIO M
reoll€HTPHUYECKYIO OpﬁﬂTy He HEeNO-  Puc. 40 Tpaekropus mepeisera AMC
CpeCTBEHHO, a CHavaja mocnefHssa " Benepy, 6nhsKas & peanioil.
CTYNEHb PAKETBI-HOCHTENS BMecTe C
sanyckaemoit AMC BHIBOAUTCA Ha OPOHTY CIyTHHKA 3emsu. 3aTeM
B OnpejeJeHHbl MOMEHT ABHMTaTe/lb PAKeTH BKJIOUAETCs M0 KoManae
¢ 3emsH HypaKeTa, JOCTHTHYB CKOPOCTH 11 km/c, BeiBOguT AMC
Ha pacueTHyl0 napaGOJMYecKylo HJIH TIHIePGONTHIECKYIO opbury.
TosopsaT, uto AMC crapmyem ¢ 60pma maxcea020 CRYMHUKA U cmap-
myem ¢ oxoao3emHol opbumer. Tako#t THN sanycka 061aJ2eT pAAOM
npeuMylecTB C TOYKH 3peHus BbIGOpa MOMEHTa 3amyCKa H TOUHOCTH
BLIBOZA Ha opOuTY.

[lpu MexNMaHeTHHX Mepejerax CYIIECTBEHHOe 3HAYEHHE HMeer
Koppexyus OPOHT, IOCKOJNbKY BBIBECTH AMC a6cosoTHO TOYHO HaA
pacyeTHYI0 OPOHTY NPAKTHUECKH HEBO3MOMKHO. OwWuGKH B NOJOXKEHHH
H B CKODOCTH B MOMEHT BEIBO4Aa Ha TeJIHOUEHTPHUECKYIO opOuTy He-
ua36eKHbI, UTO MPUBOAMT K oTkIoHeHHAM AMC ot pacueTHOH OpOHTHI.
Hanpumep, oun6ka B BeqHUMHE cKopocTH Ha | m/c (menbue 0,01 %)
npH nepesiere Ha BeHepy mo op6uTaM, MPHBENEHHHIM BEILIE, IDHBOLAUT
K «pomaxy» B 50 ThiC. KM HJIH 6oJee. [ToaTOMy Ha AMC ycTaHaBJIHBaIOT
JBHUTaTe]H, 0 KOPPEKLHs OPOUTH 3aKJIO4YaeTcd B TOM, 4TO STH JBHra-
TeJM N0 PafHOKOMAHZe ¢ 3eMJM aBTOMAaTHYECKH BKJIIOUAOTCA HA KO-
poTKoe BpeMsi (IOpsiilka HECKOJbKHX HRECATKOB cexyHn). CraHunu
CO06LaeTCs TPAKTHYECKH MIHOBEHHBIH JONO/HATENbHEIH UMITYJbC CKO-
poctH 8V, 4TO NPHBOJHT K H3IMEHEHHIO OPGUTEL. T1p¥ BHINOMAHEHHH KO-
pekuuu TpeGyercsi: a, no naGmonenusm AMC onperenuTb dakTHYe-
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CKYI0 OPGUTY H ee OTK/JIOHEHHE OT pacyeTHoH, 6) TEOPETHYECKH BHUHC-
JNTDb, KOrZia H KaK CIeRyeT H3MEHHTb ckopocTh AMC, 9To6nl nepesectu
AMC Ha TpeGyemyo op6uTY.

Tpaexropuu nosera x JlyHe W MCKyCCTBEHHble CIYTHHKH JIyHBbI.
B cayyae nosneros k JlyHe mocratouHo BhiBecTH AMC Ha odYeHb Bbi-
TAHYTYIO JIJIHITHYECKYI0 OpPGHTY OTHOCHTENBHO 3eMJiH C amnoreem,
AOCTHTAIOWMM OPGHTEL JIYHH HJIK JleXKalHuM 3a ee npenenamu. O6b9HO
AMC crapryer ¢ okos103eMHOl Op6GHTHL. HaumeHbuias BO3MOXHas cTap-
TOBas CKopocTe AMC Ha Bhicote 200 KM Hal NOBEPXHOCTbIO 3eMJH
10,9157 xm/c. Torna anoreii reoueHTpHueckoil Op6HUTHI HAXOXHTCH Ha

> [ noppeius

TI0AEK]
Betbedenve na eeAmapt

TPOMENY MDY
'qﬂpﬂ/ﬂg v

pbuma crymmgna
----- up/‘;zpae/rmgpw FBucenut
oy ge. KogpeRiey
2 wanperyun
S e . m}m%%aa
Ganmemueoni TORERE
EryeK 8 armuacgepe.

Puc. 41. Cxema nepenera AMC «3oupg-5»,

PaccTORHHN OK0JO 384 THIC. KM OT IleHTpa 3eMJIH (ROCTHraer opGHTH
Jlynei). ﬂe;l);non JABHXXEHHSA II0 TaKo# opGute okoso 109, Tak uto no-
Jer po JIyHel mpomonxkaercss okojo 59. Tlpu crapToBOli CKOpOCTH
10,926 xM/c (BTOpas KocMHyecKas Ha STOH BeiCOTe paBua 11,009 km/c)
amorefi HaXOAHTCs Ha PacCTOSHHH OKOJIO 434 THIC. KM, H Mbl HOJTYYHM
o6neTHyI0 TpaekTopuio, Koria AMC oruGaer JIyHy ¥ BosBpamaercs
K 3emne. [loner po Gnmxkaiimeli okpecTHocTH JIYHHI NPOROJIKAeTCst
Toraa 34,5. [IpuMepHO TaKMMH GHUIH TPAEKTOPHH JBHKEHHS COBETCKHX
AMC «3oun-5», «3oun-6», coBepuuBKX 06jeT JIynm B 1968 T.
(puc. 41).

[Ipyn Takux nonerax Heo6XoauMa KOPPEKUHS MepBOHAUALHOM
OpGHTHI.

[lycrb, HanpuMmep, pacuerHasi craproBas ckopocth AMC Ha BH-
core 200 kM paBHa V, = 10,9175 km/c. Toraa anoreli pacnososkeH
npumepHo B 7500 KM 3a op6uroii JIyHel. PacueTHasi cKOpOCTh B amno-
ree okono 170 m/c. Omu6ka B CTapTOBOH CKOPOCTH Ha —+0,5 M/c
(0,005%) no Benuuuue H ==10' MO HanpaB/EHHIO NPHBOAHT K H3MeHe-
HHIO anorefHOro paccrosiHuA npumepHo Ha 2000 km. Ha paccrosnun
oko/10 300 TeIC. KM OT 3eMJId NPOBOAUTCA KoppeKuus. Ckopocts AMC
Toraa okoso 700 m/c. JIOMOMHHMTENBLHBIA HMMIYJbC CKOPOCTH OKOJOQ
50 M/c no BenHuHHe. DTOT HMNYJbLC AOJKEH «BO3BPATHTb» anoreil op-
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6uTH B pacueTHYIO TOuKy. KoppexTupyiomas CKOpOCTb TaKke MOMKeT
o6aanarh omubkoii. Ecau sra ommbka He npesocxomutr 0,5 Mm/e
no BenuyHHe W =+ 1° no HanpapJieHHIO, TO OTKJIOHEHHE anores OT pac-
YeTHOTO PacCTOSHUS HaXORHTCA B mpejeiax okoao =300 kM.
[pu6nususmuck K JlyHe Ha paccrosiHue okoJao 66 000 km, AMC
BXOAHT B cepy AeiicTBUA JIyHH. BHYTpH 3T0# cheprl paccMaTpuBaercs
He FeoLleHTPHYECKOE, A CeteHoyenmpudeckoe (T. €. OTHOCHTENbHO JIyHbl)
nsmxenne. CeneHouentpuueckas ckopocte AMC V,, paBHa reomerpH-
4ecKOH CyMMe ero reoleHTpHYecKoil ckopoctH V, H op6uTatbHOA
ckopoctd Jlyme V¢ (=1,02 xm/c). Ha rpa-
uune cpepn Aeficrsua Jlyun Vi =~ 0,2 km/c  <ITT-~
u V, okasuBaeTca He MeHbue#, yem 0,8 KM/c.

~—

[lapaGosnnyeckas CKOPOCTb OTHOCHTEJIbHO JIyHbI N
Ha pacCTOIHHH 7 OT LeHTpa JIyHbl paBHa \'
2K V R !

— C __ ¢
Vew=V €238} 2C e, (1.119) ]

rie R¢ = 1738 km — pamuyc Jlyuw, K¢=
= 4,903-102 wm%c? — eceoyenmpuueckas no-
cmosannas JIyner (paBHas NPOM3BENEHHIO MO-
CTOAAHHOH TAroTeHuss Ha Maccy Jlyssi). [lpu /
r = 66 000 xm umeeM V., = 0,38 kv/c. Ce-  pue. 42, Tpaexropus
LOBATEJNIbHO, CEJIEHOLEHTPHYECKAasd CKOPOCTb  AMC sGausu Jlyns. ! —
AMC (0,8 KM/C) SHAUHTENLHO NMPEBHILACT Vya,  rnucckan  opbura  AMG
# AMC nonxsa oGorayTb JIyHy, ABHIasch OT- §es vuera mputarerns
HOCHTeJbHO Hee o runep6osie. JIyHa CBOMM  seckan  oTHocuTeAbHO
NIPUTSKEHHEM H3MEHSIET NPEXHIO TEOUCHTPU-  Imvon npmenmenns  ©
YecKyio aJMIMNTHYeCKyo op6uty AMC, kak Ol Ty,
«3aBOpayuBaeT» ee K cefe H yBeJHYMBAeT ee

CKOpOCTb ?pnc. 42), B naHHOM HpuUMepe MHHHMAJbHOE pacCTOsIHHE
AMC po uenrtpa Jlynn ymenpuintess ¢ 7500 mo 3500 kM. Ckopoctb
AMC otHocHTe/1bHO JIyHB JOCTHTHET OoKoso 1 kwm/c (BMecto 170 M/
HA HEBO3MYILEHHOH reoleHTpHYecKoll opbute). O6ornys Jlyny, AMC
yaanutcs ot JIyHbl M nocse AOCTHXKeHMsi paccTosiHHs 66 000 kM or
uentpa JIyHsl Buifiner u3 cepnl ee geficTBHA. Mt 6yaeM onsThb pac-
cMaTpHBaTh reoleHTpHYeckoe apuxkeHne AMC, HO mo Apyro# 3jiaun-
THUeCKO# OpGHTe IO cpaBHeHHIO ¢ OpGHTOH Ha myTH K JlyHe.

AMC, mBuxymuecs no o6JEeTHHIM TPAEKTOPHSIM, MOr'yT OBbITh mepe-
BefleHbl ¢ TOMOIIBIO JOTOJHHUTENbHEIX HMIYJbCOB CKODOCTH Ha Op-
6uty cnytHukoB JIyHnl. [as 3Toro npuGIH3HTENLHO B TOT MOMEHT,
korga AMC, oru6as JIyHy, MpOXOAMT TOYKY Haubosbliero cO/uxe-
nus ¢ JIyHOR, BK/IOYaeTcss TOPMO3HAs YCTaHOBKa, coofLiaromas Top-
MO3HOH uMnyJsnc 8V B HanmpaB/ieHHH, NPOTHBONOJNOXKHOM ABHXKEHHUIO
(puc. 43). Tlocme topmoxkenns AMC npHoGperaer 3JJIUNTHYECKYIO
CKOPOCTh OTHOCHTENbHO JIYHEI H B JanbHefieM ABHXKETCH BOKPYT
JIyHbI [0 3//IMNTHYECKOR OpGHTE, CTaB cyTHHKOM JIyHbl. 3T1a opbuta
aHaJorMyHa opOUTaM cnyTHHKOB BOkpyr 3emau. CnpaBeisiuBbi Bce
$OopMy/Ll, NPUBOAMHMBIE JJIA TEOUEHTPUYECKOrO NBUIKEHHS, €CJIH 3a-
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MEHHTDb FeOLeHTPHUECKYIO TPaBUTALHOHHYIO MOCTOSHAYI0 k*mg Ha K.
Kpyrosas ceneHoueHTpHYecKas CKOPOCTb M IepHOJ OGpalleHus oOIl-
peleasioTc, B YacTHOCTH, (opMyJaMH

K¢ R¢

Vip= V—;— = I,GSVT KM/C,
dnd r \8/2

T = V 1:;(2 = 108’4(—R((> MHH.

Hanpumep, AMC «Jlyna-10» (1966 r.), oru6as JlyHy, nocturia
MHHHMaJIbHOTO PaccTOAHHA OKoJo 2740 KM oT LeHTpa JIYHHE M HMena
B 3TOT MOMEHT CEIEHOLEHTPHYECKYIO
cKopocTb 0KoJ10 2,1 km/c. Ha takom
paccrosuun V., = 1,34 km/c
Viap = 1,89 kM/c. TopmosHO# um-
nyJbc 61 paBed oxoso 0,85 kwm/c;
ckopocts AMC ymeHbmmiach 1o
1,25 km/c, n AMC nepema Ha
3JUIMNTHYECKYI0  OPOHTY  BOKPYT
JlyHeL.

[lpuHuun sanycka HCKyCCTBEH-
HbIX CNYTHHKOB [IPYTHX IJIaHET?
aHaJIoTHYeH.

BoJsee moapo6Ho o MexnaaHer-

HeIX opOHMTax, mojeraXx K JIyHe H
e 43 Aepexon ANMC na oPOMIL STYTT  MCKYCCTBEHHBIX CHyYTHHKax JlyHmbl

punentpe runcomuteckofl cencholen-  MOXKHO NPOMHTATb B KHHrax: 3 c -
Tpuueckoft op6uts (/); — TOpMOSS=
ufui’l umnyasc; V, — ckopocts AMC noec- K O 6aua [l. Meroau acTpoiuHa-

(1.114)

Jie TODMOXKEHHH, NocJje 4ero OHa mepexo- . — . .
RuT cpopﬁm-hg 1 Ha OpOUTY 2 cnyTHHKa MHKH: nep. ¢ aHF‘H‘“ M 1971’
Jyub. JleBanroBscku#li B. U Me-

, XaHNKa KOCMHMYECKOTO MOJeTa B
dJIeMEHTapHOM H3JoxeHMH. — M.: Hayka, 1970; I'peGenu -
koB E. A, Hemun B. I'. MexnnaHerHsle nepeseTe: — M.!
Hayka, 1965.

§ 19. Briuncaenne sgpemepup

Ipemepudoti HeGeCHOTO TeNla Has3pBaeTcsl Tabuia, B KOTOPOH NpH-
BeJleHbl BLIYHCJIEHHBIE HA OCHOBAHHH TEOPHH, T. €. MpelcKashiBae-
Mbl€, TOJIOXKEHHS 3TOrO Tesa Ha HeGecHOH cdepe /st pasiHYHBIX MO-
MEHTOB BpeMeHH. OGBIYHO NIPHBOASTCS TEOLUEHTPHYECKHE KOODIMHATHE
o, 8 uan A, B. Ilpu cocraBieHHH Kak MOXHO 6oJiee TOUHBIX ddeMe-
pHA 1O BO3MOXKHOCTH YYMTHIBAIOT BO3MYyIleHHA. [IpuGamkenHble 3¢e-
MEPH/bl COCTABJSIOTCS Ha OCHOBAHHH H3BECTHBIX 3JIEMEHTOB HEBO3MY-
LEHHOH OPOUTHI JAHHOrO TeMa. Mbl pacCMOTPHUM HHXKE METOAMKY BhI-
4HCJeHHH HMMEHHO B 3TOM cCJyuae.

B Hacrosimee BpeMs B CBA3H C 3ajayaMH aHa/lW3a JBHIXKEHHS
HCKYCCTBEHHBIX HeOeCHBIX Tesl YacTO BO3HHKAeT HeOo6XOJHMOCTL BhI-
YHC/JIEHHH He TOJNbKO BHAHMBIX IOJIOKEHHH, HO TaKKe TaKHX XapaKTe-
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PHETHK TPACKTOPHH JIBHXKEHHS, KaK CKOPOCTb H KOMIIOHEHTH CKO- -
pOCTH HEeGECHOro TeJla Ha pas/IMYHEIE MOMEHTH. MeI paccMoTpuM 3TOY
BOIIPOC 3]eCh Xe,

Buiuncienne seMepHAB MO SJIEMEHTAM SJUIMIITHYECKOH OPOHTHI
[ycTb AaHH 3/eMEHTH HEBO3MYLIEHHOH S/IJIHNTHYECKOH OPOHTH He-
Gecuoro Tena Bokpyr ConHua a, e, {, ®, §), a TaKxke CpeAuss aHOMa-
aus M, Ha MOMEHT f,, IPHYEM YTJIOBHIE SJEMEHTHl OTHECEHH K HEKO-
sopoit anoxe T, (T. e. K SK/IHITHKE U TOYKE DPaABHOACHCTBHA T sroit
pnoxy). TpeGyercs BHIUHC/IHTL TEOLEHTPUYECKHE HEGECHBIE KOOPAH-
HaThl Ha HEKOTOPLI MOMEHT {, OTHECEHHLIE K TOH Ke sroxe.

1. BoiuncaseM MNpSMOYTOJbHBIE TIEOLEHTPUYECKUE KOOPAHHATH
Comua Xo, Yo, Zo (9KBaTOpHAJbHBIE HJH SKJIHUNTHYECKHE) HA
MOMeHT {, oTHeceHHHE K 3m0Xxe T,.

Ta6nunpl TaKMX 9KBATOPHAJIbHBIX KOOPAHWHAT Ha Haya/0 KaxJoro
JHsi, OTHeCeHHHX K smoxe 1950,0 uiH K 5KBaTOpy M CpeiHed Touke T
HauaJla COOTBETCTBYIOUIETO FOfa, NPHBOAATCA B ACTPOHOMHYECKOM
Exeroguuke CCCP. Tam e HMeIOTCS aHaJOrHyHbie TaGaulbl 3HaYe-
HHil paccTosiHHE po OT 3eman o ConHua, a TaKXKe SKINNTHYECKHX
ZONTOTH Ao M WHPOTH Po Connlla. DKIHNTHYECKHE KOOPAMHATHI Xa,
Yo, Zo BbUHCAfIOTCA N0 ¢opmynaaM

Xo = po CosAg €0sPo, V =pgsindgcosPo, Zo = po sin P (1.115)

Ecan orpaHuYHTbes TOYHOCTBIO 0,00001, TO B 9THX QOpMYy/ax MOKHO
nooXUTh Po = 0.

B Acrponomuyeckom KaneHpape NPHBOAUTCA TOJNbKO SKJIANTH-
YecKasi [OJIrOTa 3eMJH Ag, NMpHYEM Ha MOMEHTH C HHTEPBajIOM B
16 nHeli M OTHeCceHHas K 3KJIHINTHKE H CpelHeMy DPaBHOJCHCTBHIO
Hauaja COOTBETCTByMomero rofa; Tousocts 0°,05. Ilyrem HHTEpmOJIA-
WHH MOMKHO HaiiTH C TaKoH »e TOUHOCTBIO 3HaueHHe Ag Ha s06GOH
MOMEHT, a 34treM H Ag = Ag -+ 180°. C TOYHOCTBIO 10 0,01 a.e.
umeeM po = 1 a. e. (po H3MeHseTcs B TeueHue roja OT 0,983 no
1,017 a. e.). Bonee TouHnle 3HaueHus Mg, Po (B a.e.) MONKHO BLIMHC-
JIUTh CAMOCTOSATENbHO MO (opMysaM

p=1,00014 — 0,01673 cos /' — 0,00014 cos 2/, } (1.116)
A= L'+ 1°9171sin/* -+ 0°,0200 sin 2/’ +- 0°,0003 sin 3%, )

rae I' onpenensercs coraacko (1.95), L* = L + 180° u L — cpennsna
gonrota 3emaM B opGuTe, OnpejenseMas CONJacHO Qopmynam Ha
c. 656. Mpl moJy4HM 3HaueHHe Ap, OTHECEHHOE K SKIHNTHKE H CPel-
Hell Touke Y JaHHOro MOMeHTa. BBens jfajee nonpasKy 32 NPEUECCHIO,
naiizem Ao, a sarem no gopmy.aam (1.115) mpu fo = 0 Xe, Yo, Zo»
oTHeceHHBle K 3moxe T.
2. To popmyse (1.84*) BriuucisieM cpejiHee IBHKEHHE n°, a satem
cpeasior0 aHomanuio M Ha MOMeHT &
M=M,+nr°¢—1t) (1.117)

(n1s acTepouoB, Komer noJjaraem B (1.84%) m = 0; Ajs nAaHeT yuH-
THBAaeM SHaueHHe m),
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3. PemaeM ypaBHenne Kenjepa: :
E—esnE=M, (1.118)

[Tpu 3ToM Hago BHIpa3HTh 6e3pasMepHYIO BEJHYHHY e B rpajycax,
T. €. 3aMeHHTb ee Ha ¢° = 57°,295 780 e.
310 ypaBHeHHe MOXHO pellaTh MeTOAOM IOC/Jel0BaTeIbHbIX MPH-
Gamxenun. IlepBoe npHOIHKEHUE:
e®sin M
El = M + T

—ecosM*

(1.119)
Bropoe npubiuxenue;

. E;—e®sin E,—M
Ez=E, — l—ecos E,

(1.119%

H 1. 0. JBa nocaenytouue npubiauxenns £, u E,_; NOMKHB COBNACTh
B Ipefesax 3aJaHHOH TOYHOCTH.
4. Boiumcnsiem BenuuuHbl §, M U paguyc-BeKTOp rt

E=a(cosE—e¢), n=al/1—esinE, (1.120)
r=a(l —ecosE). '
Bennyunel &, 1 Has3bBaloTCA OpOHTAJIbHBIMH NPAMOYTOJBHEIMH KO-
OpAHHATaMH. 3TO — NPSIMOYTOJbHEIE KOOPAHHATHL B IJIOCKOCTH Op-
6uThI, MpHYeM Hayano koopjauHar B ConHue, ocb SE HampasJiieHa
K DIepuresuio, a ocb S nosepHyta Ha 90° 1o HanpaBJIeHHIO JIBHIKEHHS
Tena. Ecau Hafitu no ¢opmyse (1.83) uMcTHHHYIO aHOMAaJHIO U, TO

E=rcosv, m=rsinv. (1.121)

5. BbI‘iHCJIﬂeM reJIMOHEHTPHYECKHE MPAMOYTOJIbHBIC 3IKJIHNTHYE-
CKHE KOOpAuHaTHI,

x=PE+Qm, y=PE+Qmn 2=Pf+Qm, (1.122)

rae
Py=A,coso+ B;sinw, Q=B cos®— A;sinw
(s=1,2,3),
A =cos 8, B;=—sin§ cosi, (1.123)
Ay =sin §},, B, =cos §} cosi,
Ay =0, By = sini,

Ecau MBI XOTHM BHIYHCJAHTDL TCeJHOLEHTPHYECKHE 3KBaTOPHaNb-
Hple KOOpJHHATHl %, §, Z, TO MOXHO HcnoJe3oBath (1.122), samenus

PSl Qs Ha I'—)si Qs, § = l, 2, 3, npuueM
P,=P,, P,=P,cose— P,sine, Py = Pycose -+ Psine,
(1.124)



Tie & -— HaKJOH SKJAMNTHKH K 3KBaropy (dopmyuH mn Q, Ta-
KHe Xe). . :

ﬂJlﬂ KOHTPOJIA BBIUKCJIEHHT nposepseM COOTHOLICHHA

PP P 4Pi=Qi+ Qi+ Q=1 PiQi+ PQy+ PiQa=0.
(1.128)

Ec/iM OHH He YIOBJETBOPAIOTCH, TO 5TO CBHIETENLCTBYET 06 owmnGKe,
1 BHUHCAEHHS HalA0 NPOBECTH 3aHOBO.

Tlo dopmyaam (1.122) MBI DoJy4MM KOODAWHATHl Ha MOMEHT f,
OTHeceHHble K CHCTeMe KOOpAMHar smoxH T.

6. Ecin MH HMeeM SKJMNTHYecKWe KoopiuHathl ConHua Xe,
Yo, Zo, 10 no dopmysaam (1.79) Haxoaum reolUeHTPHUECKHE SKJIUM-
tuueckne koopaunatel X, Y, Z, a sarem mo dopmynam (1.76 *y —
SKJUNTHYECKHEe KOOPAHHATH A, . Jlast onpeaeseHHs SKBaTOPHANLHHX
KOOpJMHAT &, § MOXKHO: a) HaliTH 9KBaTOpHa/NbHbe KOO AHHATEH Connna
Xao» Yo, Zo, a 3aTeM NpUMEHHTH GOPMYJIbI (1.77), (1.77*), nau 6) BH-
uhcIUTL corgacHo (1.78) mo wWMelomMMCH SJJIHNTHYECKHM KOOpAH-
naram X, Y, Z sksatopuaiiptnie X, Y, Z v IPUMEHUTH 3aTeM HOPMYJIH
(1.77%).

TaxkuM nyreM MBl HafjeM KOOPAHHATH! A, p unu a, 6 HeGecHoro
Tefla Ha MOMeHT 7, OoTHeceHHHe K snoxe T, Ecan Tpebyercs HaHTH
KOOPAMHATH, OTHeCEHHble K IK/HUNTHKE H TOUKeE Y npyrofi 3mOXH,
TO CJNeAyeT BBECTH INONPaBKY 3a MpELECCHIO.

AHaJlOTHUHEIM O6pa3oM BHIUMCASIOTCS KOOpAMHaTtH A, P uin a,
8 Ha Apyrue MomeHTH! f, #", ..., YTO M NO3BOJsAET MOMYUHTH Sce-
MepHAY.

7. Tlns BLUHCAEHHS KOMIOHEHT CKOPOCTH X, J, £ MOXKHO HCIOJb-
8oBaTh (opMyJbl, aHanoruuesie (1.122):

#=PE L Qft, §=PE+Qi, 2=Pk+Qm, (1.126)

rae &, 1) — KOMIOHeHTH cKOpocTH no ocsm SE, Sm, paBHEHEe

natVi—et
r

P " GnE, = wosE  (1.127)

r

(n B pamnanax). Cama CKOpPOCTb paBHa

V=VEF® nm V=kVTFm] 2 1. .2

B cnyuae Ma/BIX SKCUEHTDHCHTeTa M HaKJOHa OPGHTHI MOXHO
3aMeHHTb BbIUMCJIEHHS B NN, 3—5 CJEAYIOLHMH.
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\ Brluncnaem TreJIHOUEHTPHYECKHe cq)epmxecxue KoopAaHHathel 7,
' ﬁr.
’ . L]

M =L+ (2——2) sin M + 2 etsin 2M -
+%e2sin3M — y?sin (2L — 2§}) —

— 2y%esin (21 — 290 + M)
+2y%esin (2L — 2§, — M),

B =2y [(1--e2) sin (L — §)--esin (L—§,+ M)—
—esin (n—§)+-g-¢*sin (L — £ + 2M) —
— - esin (L——2M)—~y*sin (3L—38) |,
Tl=—¢lz‘ [1 +(e—%e3> cos M -+
-+ (e“’ cos2M - —%—e%os 3M.>] s

(1.129)

A |
rie y = sin -, L=2§ -+ o 4+ M — cpenuss’ joarora s opGHre.

B stux dopMmyJiaXx He YuTeHBI 4jeHsl 4-ro ¥ 6oJiee BBICOKHX MOPSAKOB
OTHOCHTEeJIbHO e U y. ['e/IMOLEeHTPHYECKHE OPAMOYTOJbHbEIE SKAHOTH-
yecKHe KOODAHMHATHI X, Yy, 2z BbIUHCJAsfeM janee no ¢opmyJsam (1.76),
B KOTODHIX CJeAyeT 3aMeHHTb p, A, P Ha r, A’, B’ cooTBeTcTBEHHO.

Mpumep 1. Jaus snements op6utsi acreponna 1936 QA = 1403 Idelsonia
a= 2,718390, ¢ = 0,290293, i = 10° & 23",9,

¢ & = 157° 13" 49”,8, @ = 190° 8’ 18”1,
M, = 350° 2" 34",1 {ua moment ¢, = 16 amrycra 1936 r. 23146™). Yrnonue
S/IEMEHTH OTHECEHBl K JKJMNTHKEe H CPeiHeMY DaBHOAGHCTBHIO SIOXH 1936,0.
Tpe6yeTcs BblUHCAUTH o M 8 Ha MomeHT f = 17 cenrsifpa 1936 r. 21049™ 7,
Buipaxas yaChl ¥ MHHYTH B J0JIAX CYTOK, MOJY4YdM [ipexAe BCEro, uTo

t, = asrycra 16,99028, f= centabps 17,90465,
f— t, = 3149,91437.

JlanbRefimue BHIUMCJEHHA NPOBOAXMM B COOTBeTCTBHM ¢ nm. l1—7, coxpanss
[IECTh 3HAYAMX HHGP WM He MeHee LIECTH 3HAKOB IIOC/]E 3aNATOM.

1. OxBaTopuanbHbie KoopauHaTH CoJaRIa XQ, Yo Zz Ha MOMEHT {, OTHeceH-
Hbie X smoxe 1936,0, Haxomum ¢ momombio AcrpoHomuueckoro Exeroaunxa CCCP,
npuberas K uHTepnojauponanuio. [lonyunm

X® = —1,000563, Y = 0,083767, Zg= 0,036298.

2. BolurcaseM cpepnee apxkenue n° cornacuo (1.84*) mpu m = 0 n janee M
Ha moment ! cordacuo (1.117). IMonyunm n = 0°,219906, M = 357°,060970 (uau
M = —2°,939030).

3. Pemaem ypasrenne Kemaepa ¢ nomouio dopmya (1.119), (1.119*). Iocae
TpeTbero npubamkenus noiayuum E = —4°,139715. .
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4, Bomnensem §, m, r cormacuo (1.120): - .
& == 1,922168, n = —0,187787, r = 1,931319.
5. Buuncasiem Ps, Qs, s= 1, 2, 3 cornacno (1.123), (1.124) npunumas B C0OT-

petcruH ¢ Actporomuueckum Exxeropnukom CCCP Hak/JOH SKJHNTHKH K 9KBaTOPY
Ha smoxy 1936,0 paBumm & = 23° 26’ 517,39. Iloayuum

P, = 0,974734, P, = —0,190611, P; = —0,116452,
Q. = 0,212723, Q, = 0,951174, Qg = 0,223645.

KouTposbHble cooTHoumenns (1.125) yA0B/IeTBOPSAIOTCA C TOYHOCTBIO A0 LIECTOTO 3HAKA
focae 3ansaToM.

Janee maxoaum corgacuo (1.122) skpaTopuajbHble T€JHOLEHTPHUECKHE KOOP-
AUHATH X, §, Z:
% = 1,833656, § = —0,545004, Z = —0,265838.

6. Briuncasiem corsacHo (1.79) reomeHTpHYeCKHEe NPAMOYTOJbHEIE SKBATOPHAJDb-
nee Koopauwnath X, Y, Z u satem a, &

X = 0,833093, Y = —0,461237, Z = —0,229540,
tg oo = —0,553644, a = 331° 1’ 45”,0,
tg § = —0,241050, § = —13° 33’ 9" 4.
7. BLIuHCINM CKOPOCTh V H KOMIIOHEHTH CKOPOCTH £, 1 cormacso (1.127), (1.128).
Monyunm n = 0,00383808 (8 paauaunax) H -
£ = 0,00106012, ©) = 0,0140163, V = 0,0140563.
ST0 — CKOPOCTH B a. €, B CyTKH. YMHOMHB MX Ha 1731,457, moxyuum ckopocTH

B KM/C: .
= 1,8355, 1 = 24,2685, V = 24,3379.

Boluncaenne sgeMepuAbl N0 9JMEMEHTAM TIHIepOONHHECKOd oOp-
GuTh. JlaHBl 3J€MeHTHl OpPOHTH g (NEepUreJHAHOe pacCTOsIHKE), e,
i, ® §, T (MOMEHT NPOXOKAEHHA Yepe3 MepHresui).

OrJMuMe NPH BHIYHCJIEHHH KOOPAMHAT H CKOpPOCTell Ha HEKOTOPHI
MOMEHT BpEMei OT C/y4ast SJIMITHYECKOrO JBHXKeHHS COCTOMT B CJle-
LYIOUIEM.

BMecTo skcueHTpHUeckoll aHoManHH E Haxoium Ha 3alaHHBIA MO-
MeHT { ee aHajor H U3 ypaBHeHHs, aHa/JoruYHoro ypasHenuio Ken-
nepa:

eshH— H =1 ({—n1) (shH — runepGo/sinueckufi cuHYC),
(1.130)

rie i — aHaJlor CpeJHEero JABHXKeHHs, ONpPENeNseMOoro Takxe Co-
rnacHo (1.84%). Ipu stoM a = ¢/(e — 1) — nelicTBUTENbHARA N0]1YOCH
runepbosnnueckoil op6uThl. [Ipyu peiueHHH 3TOrO ypaBHEHHS IOJaraem
HyJeBOe NPUOIHIKEHHE PaBHBIM

Ho=2U=0, (1.131)
Cnexnyioee npHOJHKeHHE
Hy = Hy— SR Ta = R (1.131%

(ch Hy — runepGoaMyecKHii KOCHHYC) H T. A.
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Op6uranbHele KoopAauHaTBL E, %, palHyc-BeKTop r, CKOpocTh V
¥ KOMIIOHEHTbI CKOPOCTH HaxoAsdATcA Mo ¢opMmysam '

E=a(e—~chH) nm=al e —1shH,

- ﬁ,"’ shH, i= f’ VE&E_=1chH,

r=a(echH—l),V=kl/l—|—mV—f-+—cl;—=ng_i_ﬂz.

(1.132)

OcranbHble $opMyJbl OCTalOTC Ge3 H3MeHeHHH.

Boiuncienne aghemepunl no djeMeHTaM napaGoanueckoil opGHTHL.
JlaHH 2/1eMeHTH OPGUTH g, I, §},, ©, 7. BHuuc/IeHHe 3¢peMepHAB OT/H~
4gaercs OT cay4af IHNTHYECKOro ABHKEHHSA B N1, 2—4 H GopMyaaMH
JAJs KOMHOHEHT CKOPOCTH (OCTalibHble NMYHKTH ONYCKAaeM).

2. Boluucasem BesnuuHy M (aHajaor cpejHeHl aHOManuH):
M=h@t—1), "=  (k=0,01720210).  (1.133)
: Vg

»

3. Haxoaum Bcriomorarte/bHyio BeqHYHHY O M3 KyGHUecKoro ypas-
HeHus

4640 —M=0. (1.134)
Tlonaras Hysnepoe npuGaMmxenHe 0, = M, ompenensieM creaywomee
1pHGAUKeHUe Mo dopMmyJe
—:1),— 03 -+ 0, —M
85+ 1

H T. I (1.134%)

4, Op6uranpHble KOOPAHHATH, a TaKXke 7, ¢, %, V, Haxoxsarcs
1o ¢opmyJaMm

=q(1 —0%, n=240, r=gq(l+ 6,

: 2fiq? . 2fig? S+ m) T3

= r B) 'n= r ’ V=kV~—r_—=V§2+n2.
(1.135)

[Ipumep 2. [Jaub cielyiowHe sJIeMEHTbl NapaGoaHyecKoi OPOUTEL KOMETEHL
1939 111 (nepHomuueckas komera lOpnosa—Axmapoa— Xacceasn):

g = 0,52830, §) = 311° 24’ 46", i = 138° 6’ 417,
© = 89° 15’ 58", T = 1939 anpeast 10,1845.

Vraosbie SeMeHTHl OTHeceHnl K smoxe 1939,0. 4
TpeGyercs onpeAe/INTL KOOPARHATH H CKOPOCTH HA MOMEHT { = anmpeJis 229,81306.
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1. KoopaunaTtnl XO’ Y@ Z@ Ha MOMEHT { HAXONHM, HCROAL3YA ACTPOHOMEA-
yeckult Exeropunk CCCP:

X = 0,85478, Y = 0,48567, Z;, = 0,21064.
. 9. Buuncasem B coorsercreru ¢ (1.133) # == 0,0316771, t— 1= 12,62856,
M = 0,400035.

3. Pemas ypasnenne (1.134), naxopum 6= 0,381523.
4. Buuncasenm coraacso (1.135) opGuTanbHHe Koopaunat §, 1, 71

t = 0,451401, n = 0,403117, r = 0,605199.

8. Bruncnsiem cornmacko (1.123), (1.124) Py, Py, vy @ 1 SKBAaTOPBANbHHE

re/HOBEHTPHUECKHE KOOpPAMHATH X, §, Z:
Py = —0,540788, Py = —0,726201, Py= 0,412754,
O; = —0,668576, Q, = 0,678791, Qg = 0,303725,
¥ = —0,517689, j= --0,054176, Z = 0,308754.
6. BuuncasieM coraacho (1.79) reoneHTpHUECKHE PKBATOPHA/bHEE KOODAHHATEL
X = 0,337091, Y == 0,431494, Z = 0,619394,
B panee no dopmyaam (1.77) naxopum
tg o = 1,28005, o= 52°0' 8",
tg & == 0,948568, & = 43°29" 17"

?i eganme Tak XaK HCXOAHEE YIVIOBHIE S/EMEHTH SaJaHH ¢ TOYHOCTLID
zo 1% ns e 8 TORROCTEIO 20 0,00001, TO MOXHO OnpeNeanTh a, 8 ¢ Tounoctsio Ao 1%,
0 He TodHes. Bie BEUACACHAS M TPOBE]H, COXPAHSA 1HECTb SHAYAmMX UMD, T. €.
¢ OIL;i,(')i’l aanacuofi uudpoki. OxoHyaTe bHLE 3HAICHHS 0, § Mbl OKPYTAIHIE @ TOYHOCTHEY
Jo 17,
7. BLiunclieHnsi CKOPOCTH M €€ KOMITOHEHT COIJacHO (1.135) paoti
= —0,011147 a. e./d = —19,300 xv/c,

)= 0,029217 a. e./d = 50,588 kM/c,

V = 0,031271 a. e./d = 54,144 rm/c.

Npumep 3. [Tycts siaeMeHTH, YRaaaHHHE B pHMepe 2, K KOTODHM noGasier
?rxcueﬂ'rpncme'r e = 1,1254, SBAROTCA BOAEMEHTAMH THNEPOOJIHYECKOR OpPOHTEL.
pe6yeTcs ONpeNeNHTh KOOPAMHATHL B CKOPOCTH HeGeCHOro Te/la Ha TOT e MOMEHT,
uTO0 ¥ B mpHMepe 2.
1. Bouncasem a = q/(e — 1) = 4,213 u pasnee, B COOTBETCTBHH O (1.84) npn
My= 1, m=0, noayyum
= 0,001989, # (¢t — 1) = 0,02512.

2. Pemaem ypasnenue (1.130) ¢ nomompbio $opmyJ (1.131), (1.131*). Moxyuum
¢ Touxocthio Ao 0,0001 H = 0,1900.
3. [To ¢opmyaam (1.132) naxomum

E = 0,4520, n = 0,4157, r = 0,6141,
£ = —0,01099 a. e./d = —19,03 xu/c,
) = 0,03022 a. e./d = 52,32 kwm/c,

V = 0,03216 a. e./d = 55,67 km/c.
OcralbHble BHIUHC/AEHUS TakMe e, Kak B npumepe 2.

BblukcaeHne sgemepun IS OPGHT ¢ 9KCHEHTPHCHTeTOM e ~ 1.
Qopmyau (1.120), (1.127), (1.132) npu e ~ 1 HeapdeKTHBHB! (IpH-
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BOAAT K Goabwoil norepe TouHocTH). [TosToMy mesiecooGpa3Ho Hcnodn-
30BaTh cJejlyloulde NpUGIHXKEHHble GOPMYJIBL:

=q(1—09), n=200V (1 —y)(1—v0"), r=gq(l4ed?,
o0 (1), 0= (1 L),

r

(1.136)
raey = _lé_ (1 — e), ¢ — nepurenuiinoe paccrofinde, a 0 HaxoauTcs
43 ypaBHeHHsA

6+63(%—%y)++0-y65=ﬁ(t—1) (1.137)

(T — MOMEHT [pOXOXJeHHs 4epe3 Mepurenui). Jas sAAHNTHYECKOH
opbutel ¢ <1 u y > 0, a ana runepbosndeckodr e > 1 u y <0.
Dru GopMyabl OTIMYAIOTCA OT cooTBeTcTBYMOmHX dopmyn (1.135)
Ans  mapabonvyeckod OpOHTHL JHUIb MAalbIMH JONOJHHTENbHBIMU
gneHamd. B 6onee TouHBIX QopMyJiax HMMeEIOTCHA uJieHbl, 3aBHCSIIHe
or %4 4% ... H T. L

§ 20. Onmpenenenne opGHT

IMon omnpejeneHHeM OPGHT HOHHMaeTcsi ONpefeseHHe 3JeMEHTOB
HEBO3MYLIEHHOH OpOGHTH (3//IMNTHYecKOH, runepbosudeckol, mapa-
GosndecKol) Mo uMewoluMcs HabJM0JeHHAM HJH 00 AaHHLIM O MOJo-
XeHHH M CKOPOCTH JaHHOro HeGecHOro reJa.

OnpeaeneHne reJHOLEHTPHUYECKOH JINHNTHYECKOH OPOMTBHI MO Tpem
sabmogennsim. OGLIYHO 3Ta 3ajaya BO3HHKAeT NPH H3YUEHHH JABHIKe-
HHH acTepOUIOB U NMEePUOAHUYeCKHX KoMeT. I/ HaXOoXJAeHHs 3JeMeH-
TOB HeBO3MVINEHHO!H 3JJMHNTHUYECKOH OpPOHTH BOOOIe JAOCTAaTOYHO
3HaTb -JjBa TeJHOUEHTPHUECKHX NOJIOXKeHHs HeOGeCHOro Teda Ha jBa
MOMeHTa BpeMeHH. IIpu Ha6moJeHHAX ¢ 3eMJIH Hajlo UMETh JJISl 3TOTO
TPH NOJIOXKeHHA Ha HebecHoit cdepe.

IlycTe Ha MOMEHTH fy, &5, 3 AaHBl COOTBETCTBYIOLIME 3KBATOPHA/b-
Hble TeOlleHTPHYeCKHe KOOpAHHaTH HeGecHoro Tena: (ay, 8;), (2, 8,)
u (o3, 03). TIycTb cooTBeTCTBYIOLIHE NIPAMOYTOJ/IbHBIE FeOlleHTPHUECKHE
(3kBaropHanbible) koopauHathl Cosuma paBHbl (Xy, Yy, Zy), (X,
Y2, ZZ): (X3’ y37 Z3)

3a eAMHHWLY BpeMeHH NpuHUMaeM CpeJHHe COJIHEYHBIE CYTKH, 3a
€IHHUIY PacCTOSTHUS — aCTPOHOMHYECKYIO eIMHULY.

1. HaxoauM ans BCeX TpeX MOMEHTOB BeJNHUYHHBL *):

p;=tga, g =seca,;tgd;, [;=seca;secd, }

a=p X, =Y, b=¢X;—Z2, j=123. (1.138)

*y Ecan |tgeg| > 1, To magmo mosoxuth p; = ctgoy; g; = cosecoy tg §;,
d; = cosec % sec 6; (j = 1, 2, 3) n BO BCex AanbHeHIHX QOpMyJax GYKBY X 3ame-
HHUTb OYKBOH Y.
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Jlajee HaxomuMm:

dy =2 (P2, + q3b;), €5 =al - b3,
E = (p,— ps) (95 — §1) — (q2 — @5) (0s — p1), (1.139)
F,=a,(q3 —171)—b1 (Ps — py)-
®dopmyna ana xoHTpOaA: :
Fi4+Fy 4 Fy+E = (a; + a: - a; 4 ps — py) (95 — G1) — '
— b+ bt by —q) (ps—q).  (1.139%)
2. HaxoauM BeJHYHHEL:

G=k(ts—1), Ta=k{t;—1), Ty=k(:—1),
v = %1:11:3(1 + ), vi= —é- 13 (1 4 c3), ‘\?2=,—4i8— 8

QF; — Fy - c3F,
E ?

v F vgFg
A= B=_u%,

(1.140)
rae k = 0,017 202 1.
3. Pemaem cucreMy ABYX ypaBHeHHH G JABYMS HEH3BECTHBIMH Xy

H 7y
=A+ 2 (142, 1.141
fa=A+t (18 (1149
r3 = (%05 4 dy) X, + €. (1.142)

TTpuMeHas Tak Ha3blBaeMbIl MeTOJ MOC/IeAOBaTeJbHBIX NPHOJIH-
XKeHHH, BHIGHpaeM MNpOH3BOJBLHO HEKOTOpOEe HadalpHOe 3SHadeHHe
X3 = (X5)o**), moOCJe Yero HaxomuM (ry) u3 (1.142) u us ypaBHeHud
(1.141) BeluHCAsIeM 3HaYeHHE X,=(X,);. Ecay Obl Haua/bHOE 3HAYEHHE Xy
6hl10 BHIGPaHO MNPaBHJIBHO, T. €. YAOBJETBOPsJO Gl ypaBHEHHAM,
T0 TOrAa (X5) = (X2);. B NpOTHBHOM ciydae (Xg)o 7 (x2);. Toraa ¢ Ho-
BHIM 3HaYeHHEM (Xp), BBIUHCJ/SEM AaHAJOTHUHBIM NYTeM CJeayolee
npuGAMIKEHHE (X5). ECTH (Xp),+ (X5), TO BBIUHCSAEM (X5)g H T. J. RO TeX
nop, Noka ABa MOCAEAYIOLNX MPHOHIKEHHs] He COHAYTCS B mpejenax
3aJaHHOA TOYHOCTH.

3aveuanne Ecin BHUHCICHO (X3){ = §i H (X3)y = Sa, TO TPeTbe npuUO/IM-
meHHe (Xg); = Sg MOXKeT ObIThb HalieHO mo QopmyJe

_ (5 — 54)?
33—&3—;:%;_'1—_!(725:0 (1.143)

*) Ecan |tg o,
Ij = cosec oy sec §; (j
MeHHTb OykBoii y.

**) [pu 5TOM HalO MMETb B BHAY, YTO Xg €CTh PEIHOLEHTPUUECKAS NPAMOYI0Jb-
Hafl KOOPAKMHATA Te/la, BHIPAKEHHAR B 4. €. 3HaueHHE (Xg)y CIEAYET BHOHPATb, HCXONA
HS PAa3YMHOTO MPeANOJIOKEHHA OTHOCHTENbHO paccToAnus Teda oT Coanua.

<1, To wago nodoxuth p;=ctgay; gy = cosecoy tg b,
=1, 2, 3) ¥ Bo Bcex AanbHefimmx Qopmynax OyKBy x 3a-

4 ActponomuuecKui KajleHpapb 97




YacTo MOJYuEHHOE TaKMM NyTeM TPeTbe MPHOJMIKENHE SHAYUHTEABHO YCKOPAET
BLIUKCJICHUS] MJIH JlaXe AaeT HeNOCPeICTBEHHO HYXHLIH pe3yJbTat.

4, Tlocne pemenus ypasHenus (1.141) (1.142) naxoaum:

0 vy (xg— A 0 vg (X, — A )
01=01+-—1'(—%—l‘, Ca=‘a+—s—(—%—), !

(95— Gs) X3 + €161 — by +Csbs Ko == 2T 0% !(1.]44)
¢y (@5 — 1) T ¢’

yi=px;+a;, 2;=qX +b, =123

x1=

KonTpoas:
Xp==C1Xy + CsX3, Y3 = Catr + Ca¥fs, 22=-0121+Caza,} (1.145)
2 2 2 2 .
=X+ Y+ %

Koopaunarsl (x;, y;, 2;), j = 1, 2, 3, — npAMOYro/ipHble rejuo-
LeHTpHUECKHEe SKBATOpPHalbHbie KOODAMHATHI Tela B MOMEHTHl 4, lo,
f; COOTBETCTBEHHO. JlaibHefillee BHIYHC/IEHHE SJEMEHTOB OPGHTHI
MOXeT GbiThb NPOBEJEHO MO ABYM TeJMOLEHTPHYECKHM MOJIOXKEeHUsIM.

OGHIYHO BHIGHPAIOT ABa KpaliHUX NMOJNIOXEHHA: (X1, Y1, 21) H (X3, Ys» 23).
5. Brluncasem:

8! =Vx?+ ¥+ 4, f3=Vx§+ Y3+ 2,
B, = 23 — Y21, B, =215 — z3%1, B, = X145 — Xab, (1.146)
B=7V Bi4Bi+B;, J=x%+4+2u%

Konrpoasb:
B+ =ri+tri

6. Haxonnm snemeHTH §], i No dopmyaam

— Bx
g& = —(B, cos€ - B, sin g) ’

(1.147)
tgi= Ox
gi= (B; cos e — By sin ) sin §)

rie 3HaKH CHHYyca M KOCHHYCa Q COBNagaloT CO 3HaKaMH YHCJAHTECAdA

¥ 3HaMeHaTeJs.
Haxn0H OpOGHTH K SKNUNTHKE i 3aKI0YeH B Npelesax Mexay 0?

y 180°. Ecmu tgi > 0, T0 0 < i < 90°, ¥ MBI HMeeM OPOHTY C npAMbiM
deunceruem Tena Baoab nee. Ecnm tgi <0, 1o 90° <i < 180°%
W IBHIKeHHE TeJa no opbute obpamHoe. '
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- 7. BoiuHCnsieM BeAHUHHMB

' 7 {
=20t ), =" l |

11

= e =—

o T

H BeMUUYRHY g ¢ MNMOMOLULIO Henpepbmuoi'{ ﬂpOﬁH )
_ 10 b
F—
14—

[locne storo onpemessieM napaMerp OpGUTH p!

_(_5B \?
p——< - ) - (1.150)
8. Boluucsanem BeJUUUHBL
1=p—1n, fs=q—rs,
Fd — fart hri—} (1.151)
=l g el

nocjie 4ero HaxoAHM SKCUCHTPUCHTET OPGHTH

=--VFi+e nm e=——VAE+d. (115

O6a snaveHHs e JOJDKHBL COBMaAaTh.
9. HaxonuM GoAbLIyI0 MOAYOCH OPGHTH:

a‘-——-'l_Lez. (1.153)

10. HaxoauM skcueHTpHYeCKHe aHOMadHH E, u E, RAsS MOMEHTOB
L n ty:

t — & — & , . | 4
gEl (a—rl)V[—e’ > thS (a-—ra)Vl—e‘ (I 15 )

8 TaKXe BeJUYHHDI
esinE, =-EL,  ¢sinE, =5, (1.155)

rie b — Manas mosyoch opbuthl (b=al/ 1 — é?).
locne TOro HaXOAMM COOTBETCTBYIOLME 3HAaUeHHS cpeXHel:
QHOMa/IHH:

M, =E, —esinE,, M;=E;—¢é'sinE,, (1.156)
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Janee HaXOAHM cpefHee YIJIOBOe ABHIKEHHe n Mo ABYM ¢opMyiiam:

Mg~ M; 0°,985 607 7 :
Ne=—2_2L 34 p= 2 e . .
ts— 1 aVa (1.157)

CoBnasenue o60HX 3HayeHHA CJYXKUT KOHTPOJIEM INPEIILECTBYIOMHUX
BLIYHCJIeHHH. 3TH 3HaueHHUS] MOrYT HECKOJLKO OTJIHYAThLCA JAPYr OT
ApYra BCJeCTBHE NMOTEPH BepHLIX 3HavalMX HHGp B XOJe BCeX npel-
lIecTBYIOIHMX BbiyucieHuit. Toraa cpefsee apudmernyeckoe u3 oGoHX
3HaueHHHl MoKeT GBITb NPUHATO B KayeCTBe OKOHYATENbHOTO.

11. BriuncasgeM BeJHYHHHL:

B B,
C"""];_l’ S=‘%1‘1 Ki==Lzy—Zy, ]
r2e rie B B (1.158)
B B B, B S
Ky=Fn—Fu K=Fun—7F

P, =Cx, — SK,, Q.= Sx,-+CK,,
, = Cy, — SK,, Q, = Sy, -+ CK,, (1.159)
P,=Cz —SK, Q,=Sz+CK,

X1s

KoHTpoJb:

PPyPiipi=1, Q+Qi+Q=1, P.Q.+P,Q +PR.=0.
(1.160)

HaxoauMm sateM o no ¢opmynaam

P,cose— Py sin g

Pysece— Pyig 8
Q,cose—Q, sine X (1.161)

tgo = Qysece —Qy1g 8’

u tgo=

rle 3HAaKY uYHCAMTeled M 3HaMeHaTelell COBIAjalOT €O SHaKaMu
sin® u cos . Kak u B ciayuae cdopmya (1.157), sHauenus tg o,
HaxonuMble no ob6euMm opmyJiaM, MOTYT OTJAHYAaTbCA APYr OT Apyra
BCJEICTBHE [10TepY BepHEIX sHadamux HHpp. Cpeaee apudmernye-
CKOE M3 3THX 3HaueHHi MOXHO NMPHHATb B KauecTBe OKOHYATeJNbHOTO,

OnpejeseHHe 5/eMEHTOB OPOHUTHI Ha 3TOM 3aKaHUHBAeTCH. s
KOHTPOJIsi HeOGXOAHMO BEIYHCIUTD € NMOMOLIBIO S3THX 3JIEMEHTOB KOOD-
AMHATHL o ¥ 8 Ha cpefHUN MOMeHT f, Mo gopmynaM VI BHIUHCACHHSA
spemepu. Tounoro copnajeHysi BBIYHCJICHHBIX Oy, 0, n HabaOxEH-
HBIX KOODAMHAT &, O, MBI He NOJYYUM, JaXe €c/H BCE NPeAlecTBYIo-
IMe BLIYHCHEHHS ObLIM Ge30UIHOGOYHBIMH, TpEXIe BCEro mo TOH
NPHYKHE, YTO NpHBeJeHHBIEe GOPMYJbL LAIOT BO3MOXKHOCTb BLIYHC/IHTH
3J1eMeHTHl OPGUTH! JULIb NPHOIHKEHHO (KaK rOBOpAT, B NEPBOM npu6-
amxennn). Ho Bce ke pasHOCTH @y — O, 8, — 8, JAOJKHEI OLITh
MaJbiMH. MHaye Helb3si CYMTATh, YTO TOJYYEHHBIE SJIEMEHTH! OPGHTH
JIOCTATOYHO TOYHO COOTBETCTBYIOT ABHKEHHIO Habaiojaemoro HeGec-
HOro TeJa.

3amerHM, YTO yKasaHHbE GOPMYJIEI NPHBOAAT K XOpOLIEMY pe-
3yJIbTaTy, €CJAH SKCHEHTPHCHTET OPOHTHI HeBeNuK, €ClH TpH Habaqto-
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JeHHBbIE TIONOXKEHHA HeGecHOro TeJa He ouyeHb GAM3KH APYT K APYry
W OHH He pAacno/IoXKeHbl GIHU3KO K SKJIUNTHKE W, KPOME TOrO, €C/au
paKTHUECKOE NBHXKeHHe HeGecHOro Tesa He OYeHb CHJbLHO OTJAHYaercst
OT HEBO3MYLIEHHOI'O 3JJIHATHYECKOTO.

I[Mpuwmep. [Npu nabmonenusnx acreponsa 1936 QA = 1403 ldelsonia moay-
YeHB ero KOOpAuHAaTH &, § Ha Tpm MomenTa spemeHu (OTHeceHHLIE K 3moxe 1936,0):

a 1)
t, (16 asrycra 1936 r. 23"46™, 0) 334 41" 21,3 —7°9’59",3,
t, (17 centnfps 1935r. 21M42™, 7) 331° 1 44",7 —13°33’ &0,
t, (19 oxTabpa 1936 r. 19%7™, 8) 333°8’40",4 — 16°24’ 58",2.

[Npuctynas k onpejesieHHI0 9/eMEHTOB OPGHTHI acTepOMAa, BHIPA3UM YacHl H
MHHYTH A9 YKa3aHHBIX MOMEHTOB B JOJSIX CYTOK H COCTABUM Pa3HOCTH MeXAy STHMH
momeHTamu. [lonyunm

t; = asrycta 16,990 28, , = cenrsn6pa 17,904 65, ¢3 = okrabpa 19,797 08,
t,—t;=31,91437, {t3—1t;=063,80680, ¢3—1f,=31,89243.
Haiizem nanee, ncrnosbays Acrponomuveckuii Esxkerognuk CCCP, sksatopHaib-

HEle [IPAMOYTOJbHbIE TeOUeHTpHUYeckHe KoopauHaThl COJIHIA HA YKa3aHHbIE MOMEHTHE
(otHecenHbie K TOil xe 3noxe 1936,0, yto u KoopAuHaTH &, O acTepouna):

t, ty ts
X -—0,817 750, - 1,000563, -—0,893272,
Y — 0,547 550, 0,083767, —0,403373,
Z—0,237 453, 0,036 298, — 0,174 985.

Hanbueiiiune BbluMCAEHUS COOTBETCTBYIOT dopMysaM, yKaszanduwiM B mm. [—I11.
1. Boupcasiem no ¢opmyaam (1.138), (1.139):

py=—0,472927,  p,=—0,553645,  ps=— 0,506 352,
g =—0,139090,  g,=—0,275520, gy =— 0,330 239,

L= 1114902, ly=1,175770, Iy= 1,168525,
a; = —0,160 814, ay= 0,470 190, az= 0,855 683,
b =—10,123712, b= 0,239 377, bg= 0,469 978,

d, =—0,652543, ej= 0,278380,
Fy= 0,0266044, F,=—0,0818752,
0,010 8690.

Fg = — 0,147 8539,

t
I

Kontpoas:
Fy-++Fy4-F3-}-E=—0,1922557,
(a1 ay -+ a3 - o — Ps) (93— q1) —
— (by - by + b3 4 2 — g5) (ps — py) = — 0,192 255 8.
2. Bowuncasem no gopmynaam (1.140):
¢ = 0,499 828, cg= 0500172,
1, = 0,548 617, Ty= 1,097 611, =73 =0,548994,
v;=0,0752882, w,= 0,125495, wv3=0,0753055,
A = 1,952 38, B =—0,840 115.
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8. CocraBasem ypaphenns (1.141), (1.142):
% = 195238 — 220112 (
2

0,125 495
=),

r3 = (1,382 435x, — 0,652 543) x, - 0,278 380.
Hauanbnoe gnauenue X, BO3bMEM PaBHHM (Xg)o = 1,6. Jlajee Bblumcasiem:
(r2)e = 1,665 33, (xy); = 1,765 537,
(rg)y = 1,853 513,  (x,), = 1,817 847 n 1. 1.
Oxonuatensno nonyunm ¢ TounocThio  0,000001

xg=1,833747, r,=1,931423 (s = 3,730 394).

4. Haxonnm BeNMuMHH Cj, Cgy ..., 23 N0 dopmynam (1.144):

¢; =0,510459, ¢3= 0,510806
x;=1,668483 y; = —0,949 885, 2;==-—0,355781,
x3=1,922589, y,=—0,545055, =z,= — 0,265 857,
ys=—0,117809, 24=—0,164926.

Koutpousn:

cyxy +cgxg = 1,833 747,
¢y + Cayz = — 0,545 055,

x%+ y} + 22 = 3,730 393,
€42y + Cgz3 = — 0,265 857.

5. Bouncasen no dopmynam (1.146):
ry = 1,952 613, rg= 1,933 213,
B, =0,114747, B,=—0,408834, B,= 1,629648,
B = 1,684 062, J = 3,378 340.
Kontpoan:

B? 4 J? =14,249 243, rir] = 14,249 242,

6. Haxonum saementor §), i corsacHo (1.147), npuuumas € == 23° 26’ 517,39
0,114747
el = © ! 9”, 2
tg 53 5973380 0,419735, & =157°13'49",8
1gi=0,178847, i{==10°8'23",9.
7. Buuncasiem seanunnn 2, I, ... no gopmyaam (1.148):
= [4,306 314, [ =0,0136762,
m=0,0222641, b=0,0321268.

Onpencasnem janee Beanunny j u napameTp opOuTH p 1o dopmyaam (1.149), (1.150)
¢ Tounocteio Ao 0,000001:
g =1,028 324, p=2,489311.

8. Haxozum sxcuentpnenter op6utet no dopmyaam (1.151), (1.152):
il == 0,536 698, f,q = 0,556 098, gy = — 0,182 348, g3 = 0,075 484 2}
Vs T
= — v Y = (.9 _ : 7 — 993,
¢ =T V=020 e= |/ 7T =020
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9. B coorsetcrBun ¢ (1.153) naxomum 6oAswryio nmoayocs opGRTER
a = 2,718 390.

10. Haxopum Ej, ..., M3 cornacuo (1.154)—(1.156):
tg Fy = —0,248837, E;= — 13°58’ 24",6,
tg Eg= 0,100463, FE;= - 5°44’12",7,

My =-—9,957191, M;= 4°,074 277.
Konrposnn:
MMy _osseory .
nM—W——O ,219906, na—- aV.a_ == () .2]9906.

11. Haxopum @ cornacuo (1.158), (1.159):
C=0,484910, S =—0,164753,

Ky=1,005565, Ky,= 1,638814, K,= 0,340 330,
Py=10,974734, Py,=-—0,190609, P,=—0,i16451,
Qy=0,212721, Q,= 0,951174, Q,= 0,223645.

KonTpoas:
P2+ Pl 4 PI=0,9999990, Q24 Q%+ Q2=0,9999993,

PQy + P,Qy + PQ, = — 0,000 005,
(tg w); = 0,178 816, (ig w), = 0,178 820,

Tlpumem cpenuee tg o = 0,178818, w = 190°8'j18",1.
Taxum 06pa3oM HaMH NOJY4YeHH CJEAYIOUIAE 3/eMEHTH OpOHTHE
a=2,718390, e=0,290293, = 10°8" 23,9,
§ = 157°13'49".8, o= 190°8' 18",1,
M=—9,97191=—9°57"25"9 am M =350°2 34",1,

NpHYeM YIJIOBLIE 3AEMEHTH §) , @, i OTHeceHH! K anoxe 1936,0, a cpeauas anomanua M
JaHa Ha MOMeHT f== aBrycra 16,99028 1936 r.

[na nposepKu BeIGUC/ISAEM Jajee C MOMOILbIO STHX MEMEHTOB KOOPLHHATH aCTe-
poupa @, ¥ O Ha cpeaHnit MomeHT !, Takue BuUHC/ICHHA OblTM NPOBEAEHH BHILIS
B § 19, c. 94—95. Mul nonyuuns

a=2331°1"45"0 n 0=—13°339"4.
PacxomeHust ¢ HaGMIOACHHEIME &, § Ha MOMEHT f, OUeHb MaJsL.

Onpegenenve reHOLEHTPUUECKOH THNIEPGOMHYECKOH OPOGHTHI MO
Tpem HaGmogedusm. Bce Boiuncaenus B nn. 1—8, 11 ocrailores 6e3
usmenenuid. Tor daxr, uto opbura nBJferca rHnepbonUUecKoil, 06-
HapyxuBaerca B n, 8. Mut nonyuum e > t. [locse sToro Buiuuc/sioTCs
ReHCTBUTEbHAS OJIYOCh @ W NMEpHreNHiHOe pACCTOsIHHE ¢:
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D,a.nee BEIYUHCJISIEM MOMEHT MNpPOXOXKJAEHHA 4Yepe3 nepnre.nﬂﬁ T.

_’i+a L gi ,
ChHi— ae ShHl——;‘l'/-_;;:—l', ]=1, 3, (1163)
a3/2 a3/2
(1.164)

O6a 3sHayeHHA T JOJIKHH COBMAAaTh.

Cayuaii OpOHT ¢ SKCUeHTPHCHTeTOM € ~ 1. [lpn e ~ | Go.bimas
noNyoch SJJIMOTHYECKOH OPOGHTHI @ H cpeaHue aHoManuu M;, M,
Buluncasiorcs Herouno (cM. (1.153—1.154)). IToatomy uenecooG-
pasHO XapaKTepH30BaTb TaKyl OPGHTY HEpHIeJUHHBIM paccTos-
HHEM § M MOMEHTOM NPOXOXIEHH# uepe3 nmepurenuit v. OHU BbIMHC-
JAf10TCa no dopmynam

fi 4] 1 —
q='ﬁ7_'_e" §=_/_1 n/=7, V= 23’ (1165)

e

=" 2 1 -

.°V‘7;1/1+e e =13 (1.166)
v (1-2

Vi 11 1

2 o +oi (g —7v)Fpwi].  (1L167)

3HaveHHsA T, HaxoauMble npu j= 1 M j = 3, NOMKHBEI COBNAAATh.

D14 xe GopMyJIbl LeJecoo6pasHbl NPH BHIYHC/IEHHH T JJIA rUnep-
GonHueckHX opbur npH e~ 1. Ilpu stom v <O.

DjeMepuia B cayuyae TakuX OpOUT BHIYHCAAETCA € MOMOLLBIO
dopmya (1.136), (1.137), B KoTOpHle @ He BXOIHT.

Onpenenenne napaGonuueckoil opGuTbl. [1ycTb AaHBI HAa MOMEHTBI
t,, 1, ts SKBaTOpHaNbHBE KoopauHatHl (a;, §;), j = 1,2, 3, u mycrtp
COOTBETCTBYIOIUME NPAMOYroabHble KoopiuHatsl Connna passet X,
Yj, Zl'

1. Oasa Bcex TpeX MOMEHTOB BLIUHCJsiEM BeJHYHHBI

l;=cosd;cosa;, m;=cosb sina, n;=sind; (j=1,2,3), }

A = nlgzz -— ’12Y2, B = n2X2 - m2Z2, C = 12Y2 — m2X2.

'[:=tl—

(1.168)
Kontpoab: A+ myB 4 nC = XA+ Y,B+Z,L=0)
g, =LA+ mB+nC, gz=I3A-4 msB-+nC,
Jy = lly 4 mymg + nyng,
g=X,— X))+ ;=Y )P+ (Zs— Z,) (1.169)

Ly=1;(Xs— X)) +m; (Vs —Yy) +n;(Zs— Z)),
Ci=—(;Xi+mY,+nZy, =13,
Ste= X1 Y3423 —Ch
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2. 3areM BRIUHMC/IASAEM BeJHUHHH

M=—5—"hb & o _pt,—1t) k=0,0172021,

- tp—t; G’ .

=14 M —2MJy, 1= (MLy—Ly), p*=g—B,
M
K,=-Li+c¢,, My=1, My=M,

(1.170)
f10CJIe 4ero cocCTaBJifieM CHCTEMY ypaBHe}mi’{:

o =(+ran(l +op Thpg ), u=VIF—7,
M P . 91, .
r;= V(.—hLu+KI)Z+Si, n:———(r1+1;3)1/2 (=1, 3),

(1.171)

IZle HEH3BECTHHIMH #ABJASIOTCA 7y, 73, O, U, 1. DTH ypaBHeHHA pe-
[IA0TCH METOAOM IOCJefOBATENbHBIX TMpHOAMKeHHH. B Kauectse
HAYaJbHOIO 3HAYEHUA r; + ry NpUHHMAeM ry - r3 = s = 2. C sTUM
3HaueHHeM S, BblUHcAsieM no gopmynam (1.171) n = n,, 3areM ¢ =
= 0y, U= Uy, (o (r3)o ¥ mnomyuaem (ri)o + (r3)o = 1.

Ecau s, coBmajaeT ¢ Sy, TO HaHAEHHBIE 1)y, g, Ug, (F1)o, (73)o AAIOT
peuieHHe ypaBHeHuil. Ecan coBnajieHHsi HET, TO CO 3HaUCHHEM §;
CHOBa BBIUMCASEM 1] = 1);, 0 = Oy, U = Uy, (1)1, (rs)y, (F)1 + (rsh =
= §,, IO TeX NOp, M0Ka f[ABa MOCNEAOBATeNbHHIX 3HAUEHHA Sk i, Sk
He COBNaAyT B MpejesNax »KejiaeMOH TOYHOCTH.

3. Tlocne TOro Kak OCHOBHbIE YypaBHEHMsl pelleHbl, HaXOAUM
BeJIHYHHBE

1
PL=T(”+1)» P = Mp]h (1172)

a 3aTeM TFeJHOLEHTPUUECKHE KOODAHHATH (X1, Y1, 21) ¥ (X3, Ys, 2g)
Ha MOMEHTHl #; H I3

xy=hp, — Xy, x3=Ilsps — Xy,
Yyr=mpr—Yy, Yp=rmsps—Ys, (1.173)
zy =nmp; —Z;, 23 ="3p3— Zs.

Konrpons:
r1='[/-xf-|_yf+zf, r3=Vx§+y§+ z.

4. Jlanee npHcTynaeM HenoCPeACTBEHHO K OINpPEAENEHHIO SJe-
MEHTOB OpOWTHl [0 [BYM TeJHOLEHTPHYECKHM IIONOXKEHH M.
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BriuxcigeM BeJHYHHBI
Vindrp—c—2 o 2 -ViFnp_—o

I/ T (—r)E Vol —(r;—rp)?

My =YZ (o +L00), Mo=LZ (0.4 508), £—0,0172021,

0, =

(1.174)
a sareM [MepUreIMAHOE PacCTOsiHHE ¢:
q=—lT'+‘_—e—? HaId q=$’eg, (1.175)

¥ MOMEHT NPOXOXACHHA Uepes nepHreauft

t=t,—MqVq nm v=t—MgqVq. (1.176)
O6a 3HayeHHA ¢ H 00a 3HAYeHHA 7 HOJIKHBI COBNAAaTh.
5. C uenbio onpefeneHHs 37eMEHTOB §), ®, [ BHIYHC/SEM CHayasa
BEAHYHHEI
s = (1—6p):(1 —8}),
b, =sxg—x,, b=7/b2+b2+53

(1.177)
bi=sps—yy, mi=Lby, i=1,2,3,
by=sz49—2,,
a,=x,—6,n1, a=Vd+ai+ai
a=y, —On3, m;=La, j=1,2,3, (1.178)

ag =z, — 0 n3,

3
e=—— Nim;, ny=nj+em;, j=1,2,3.  (1.179)
1

KoHntpoJb
3 3 3
Y mi=q?, Y ni =4¢, ¥ m;n; =0, (1.180)
1 1
Ilocne 3toro soluHcasieM
Pl— q » ; Q]_ 2q ’
P,= Lq (mgy cos & -|-mysin ), Q= 2% (n,cos e-+-n, sing),
Py= -;— (m3COS € — my, sin g), Q3=% (nscose—n,sing),
R1=P2Q3—P3Q2. Rz = PsQl —PlQay R; = Ple'—‘Per

(1.181)
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Kourtponb:

RI+ R =Pi+Q=1—R} (1.182)
SneMeHTH §}, ®©, { HaXOAHM 3aTeM N0 Qopmyam
_Ps _Ri i R

tgm T’ tgfl Rz’ tgt—Rasin Q°? (1'183)

rle 8HakH YHCAWTeNed W sSHaMeHarteJedl B MepBHIX ABYX dopMmyJsax
COBMAJaloT CO 3HAKAaMH CHHYCOB H KOCHHYCOB ®, §)COOTBETCTBEHHO,
a yroa i JexuT B nepBoil werseptH, ecad tgi > 0, u Bo BTOpOH
uerBepTH, ecan tgi < 0.

BriuncjieHHe 3/€eMEHTOB Ha 3TOM 3akaHuHBaercd. Ilnst nmpoBepku
c/iefiyeT NPeACTaBHTb G NOMOIIbIO STHX SJIEMEHTOB cpelHee Habmoae-
HHe, T. €. BLIYHC/JAUTb 00 H & Ha MOMEHT f,.

ITp uwmep. Dann Tpy HaGmiofenna xomerw 1939 Il (komera FOpaosa—Axma-

poea— Xacceng):
a ]

t; (19 anpeas 1939 r. 19724™42%) 37°6’ 24" 43°43' 46",
t,(22 anpens 1939 r. 19" 30™48%) 5150 58 43 29 14,
£, (25 anpens 1939 r. 20h 2m 45%) 6356 8 41 30 38.

Bblpa)KaeM MOMEHTH BPEMEHH H PasSHOCTH MEXKAY HHMH, NepeBOAs gacChl; MHRYTR
H CEeKYHAHW B IO0JH CYTOK:

t; = anpens 19,808 82, ¢,= anpens 22,81306, f3==anpena 25,832 54,
ty,—t;=3,00424, {3—1¢;=06,02642, #;3—¢,=3,02218.
Haxoaum, ncnoansys ActponoMmuecknii Exeroamnk CCCP, npamoyronhnue

TEOLEHTPAYECKHE (9KBATOPHAJbHLIE)

koopaunate CosHua:

1, ty ts

X 0,88003, 0,85478, 0,827 11,
Y 0,44456, 0,48567, 0,52573,
Z 0,19281, 0,21064, 0,22802.

1. Buuncasem no dopmyaam (1.168), (1.169):

lj= 0,57629 1, = 0,446 69, I;= 0,32902,
my;= 0,43595, my = 0,671 72, mg= 0,32902,
ny=0,68125, ny = 0,688 19, n;= 0,662 76,
A=-—0,21381, B = 0,494 16, C = —0,27175,
g, =—0,095635, ¢g3=0,081954, Jy= 0,94099,
g2= 0,010629
L;=0,029228, Lg=0,060525, C;=—0,83424, C3=—0,77690,
=0,31330, S%=0,40893.
2. Buuncasem no dopmyaam (1.170):
M=1,20011, «+1,= 0,103667, &= 0,18167, [=0,10180,
" p*=0,00027, K;=—0,58645, Ky =—0,486 02,



u cocTaBisieM OcHosHple ypasHenus (1.171):
0= 0,207 33 (r; + rg) "2,

1 b SO
o=(tr)n(l+gp Mg ), e=Va—p,

r} = (2,434 1u — 0,586 45)2 -I- 0,313 30,
13 = (2,857 4u — 0,486 02)2 4 0,408 93.

Pemwan sTH ypaBHeHu#, NOJYYHM C TourocTbio fo 0,00001:
r,=0,57464, r3=0,64141,
o =0,18821, u=0,18751, %=0,1546l.

3. Haxopum mo ¢opmyaam (1.172), (1.173) pg, vuvy 23t
pp= 070421, py= 0,82667,
x, = —0,47420, y;=—0,13756, 2z;=0,293398,
x3=—0,55512, ys= 0,03035, 2z3=0,31986.

4. Boiuncasiem no dopmynam (1.174)—(1.176) 6y, ..., ¢,
6,=0,29619, 04=0,46269, M, = 25,062, M,= 40,753,
=05282, g=- .r*feg = 0,528 31,
T=1t — M =10,1852, T=1t,— Myq*?= 10,1838,
OKOHYaTeILHO NPHHHMAaem:
q=10,52830, v =10,1845.
6. Boiuncasiem panee no ¢opmyaam (1.177)—(1.183):
s= 1,16077, b =—0,17017, b,= 0,17279, b, =0,077 30, ;
b= 0,25454, n?=—0,70638, n3= 0,71726, n3=0,32088, k
ay =—0,26498, a,=—0,35001, ay= 0,19894, a=0,48197,
my = —0,29045, m,=—0,38365, my= 0,21806, & = 0,000 14,
ny = —0,70642, n,= 0,71721, ng= 0,32091,
P, =—0,54978, P,=-—0,50200, P;= 0,66763, _ ;
Q, = —0,66858, Q,= 0,74359, Qz= 0,00855,
R; = —0,50074, R,= —0,44166, R;=—0,74444,

tg § =—1,13377, tg i = 0,896 89, ctg © = 0,012 81,
§ = 311°24’ 46", i = 138° 6" 41", o == 89° 15’ 58",

—_ N
Ky ey

Ha 5T0oM BLIUKCCHHE 3JIeMERTOB napaGonHuecKoit op6UuTH ¢, ¥, §) , i, ® 3aKaHYHBaeTcH.
Janee cleayer /st MPOBePKH BHIYHC/AHTD HAa OCHOBAHHH MOJY YEHHBIX 3JIEMEHTOB KOOpP-
JHHATH 0., 0 Ha cpPefHHHl MOMEHT f,. TaKue BhuMc/IeHHS Oblad mposefensl B § 19 Ha
c. 94—95. MBI noayunM KOOPAHHATHI

o=52°0'8", 06=43°29'17",
OTanualomEecs OT HaGNIONCHHHX o, 8 Ha momeHt fy na 10” u 3" coorsercrsenHo.
Taxkne pacxoxienus Aad napabosuuyecKoil OpOUTHI, ONpPEAeEHHOH NO NMPHBEACHHBIM

Bblile GOPMYJIaM, BNOJiHE YLOBJETBOPHTEAbHbI, IOCKOJABKY 3TH (HOPMYJIEL MO3BOJAAIT
ONpefe/uTs dJeMEHTH OpOHTH! JIHIIb B NEPBOM HPHOMHKEHUH.
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OnpeneneHne 9JEMEHTOB reJHOLEHTPHYECKOA OPOHTH MO noJo-
MenHio U ckopocTH. ITycTh B Kako#-1H60 MOMEHT { H3BECTHBI MpPsMO-
YrojibHble TeJIHOLEHTPHYECKHe KOOPIMHATH X, Y, 2 H KOMIOHEHTHI
CKOpOCTH £, §, 2 He6ecHOro Tes1a. DTOro JOCTaTOUHO /11 ONpejie/ieHns
9J1eMEHTOB OpOHTHI,

1. BriyucssieM paguyc-BeKTOp 7, CKOPOCTb V H NOCTOSIHHYIO HH-
Terpana sHepruu h:

r=VEFPFA V=VETFTA h=V—2 (L1849

(k= 0,0172021).

IMonoxutenbHOMY 3HaueHHI0 A COOTBeTCTBYeT runepboJnueckas,
OTpHIATENLHOMY — SJIJIMATHYECKAs M HYJeBOMY — napabosinueckas
op6HTH. B nepBbIX ABYX ciyyasX jeiicTBHTeNbHAas (WaH Gosbluast)
noJyoch paBHa

a=|—’j:‘r. (1.185)

2. B cayuae 3n1aHnTHYECKOH OPOHUTEI BHIYHC/AEM SKCUEHTPHCH-
TeT ¢ ¥ SKCUEHTPHYECKYIO aHOMAJHIO H Jajee CPEJHIOI aHOMaaulo
Ha MoMeHT ! no dQopmynam

d 7 )
inEe—%_ =1 - =E —¢°si .
esin E e ecosE=1 2 M=E —¢sinE, (1.186)
rae d = xx + yy + 22, €° = 57°,295780e.

B cayyae runep6oainueckoil OpGUTH BHUHCAsEM ¢, H (ananor E)
H MOMEHT T OPOXOKIEHHA uepe3 nepurenuii mo ¢opmynam

d r
eshHl ==, echH=1+-, (1.187)
a3/2
—t+(H— eshH)5—. (1.188)

B cayuae napaGonnueckolt OpGUTH BbIUHC/SeM MepHreTHAHOR
paccTosiHUe ¢ H T

g=r— e, w=t- L (0+56), (1189
rjpe
d
0=

3. U3 coorHoulenni
kV p sinisin §, = yz — zy,
kEV p sinicos §) = x& — z%, (1.190)
kEVp cosi =Xy — yx
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H2XOBHM JAJf BceX Tpex THnoB opOmr i, £}, a Takxke napamerp op-
6utet p. KoHtpoab: p = a (1 — €% ana sAnunTHIECKOH OPOHTH,
p=a(e* —1) ans runepGonuueckolt, p = 2¢ — aas mnapaGonu-
YecKoH.

4. HaxoguM HCTHHHYIO aHOMaJHIO U (HA MOMEHT /) H IeMEeHT ®

no ¢gopuyaam
' dVp
Bv=gp=—n" l
_ z cosec { 1.191
tgu_xcos@—i—ysin&’ } ( )
=u—u. l

Kak u Bcioay Bbllle, 3HaKH CHHYCOB H KOCHHYCOB YIJIOB U, U COOT-
BETCTBYIOT 3HaKaM 4YHCJAHWTEeNeH M 3HaMeHaTeneH.

Ecau McXofHble KOOPAHHATH X, Y, 2 SKJUNTHYECKHE, TO MhI II0-
JAy4uM OOblYHBIE YIJIOBLIE 3J€MeHTHI §},, [, ®, OTHECEHHble K IJIOCKOCTH
9KAMNTHKH. EcnM X, y, 2 — 3KBaTOpHa/IbHble KOODAUHATHEL, TO AJd
NOJYYeHHAs SKAHNTHYECKHX 3JeMEHTOB Hajo npeobpasoBarb X, y, Z
X, §J, £ X 3KJIUNTHYECKHM KOODAHHATAM H KOMIIOHEHTaM CKOPOCTH o
(popMynaM (1.79) u ananoruuHeM jas X, g, 2.

[Mpu aHanusze renHoueHTpuueckoro pBHkeHHa AMC BaxHoe
3HayeHUe HMMEIT TaKxke (QOpPMYJH, MO3BOJAOWIHE ONpeleNiHTb H3Me-
HeHHe OpOHTHL (T. €. ee 3JIeMEHTOB W Ppas/JHYHLIX XapaKTepHCTHK)
NPHY MaJhX H3MEHEHHSX BEJHYHHEL M HamnpaBJeHHSI CKOPOCTH B He-
KOTOpbi MOMEHT BpeMeHH f{. Mbl paccMorpuM Haubojee OpPOCTOH
clyya#.

IMycrs AMC jBHKercs 0o 3JJHNTHYECKOH resIMOUEHTPHYEeCKOH
opbute (puc. 44) U B MoMeHT { HaxoauTcs B Touke Q. Paamyc-Bek-

N TOp, CKOPOCTb, HCTHHHas aHO-

7 P> MaJiifl paBHEL B 3TOT MOMEHT 7,

V, v. ¥Yroa mexay r u V paBeH ¢;
I — nepureanfi; A — adenuii

Arffee OpOUTH, r4, rp — abenuitvoe
Al T 7 M [epUreiuiiHoe pacCTOSIHHA.
§ Ay -, 3uauenus r, V, ¢ cBA3aHH C 3Je-

MeHTaMH OpOUTHL 4, e, H C Hc-
THHHOH aHOMaJ/iHeH U MpHUBeleH-
HeiMH Bbllle ¢opmysaMu. Ilycrts
uc. 34, Moueteune opGurs nocne uuere  CKOPOCTb W e¢  HANPABAeHHe
B 3TOT MOMEHT H3MEHUJIHCh TaK,
4yTO HOBas cKopoctb V, = V -}
+ AV u yroa mexny r u V, paBed @ = ¢ + A¢. [locne storo mo-
MmeHTta aBHxkeHne AMC 6yner npouCXOAHTBL yKe MO JApPYyroéi opbure
¢ sneMeHTaMH a4, = a -+ Aa, e, = e 4 Ae c HOBHIMH TOYKaMH ade-
aus A, u nepurenns I1,. Ecnu AV u Ag mann, to dopMyas and
BRIUMC/IEHHA nOpupauwleHdi Aa, Ae, Ar,, Av, cooTBeTcTBYIOILHE

] .




' mepexoay Ha Apyryio opOuTy, c.nénylomn‘e:

Ba _ 9 ¥ v,
é 1%
1—e2[r V2 AV
Ae=2—[ ! ——tgcp-Acp],
e p? ) 4 e (1.192)
Av = — [(tg(p-i———ii: Ctg(P) A(p-|— p—rr -V—-] cosv-sinv,

Arg= Aa(1 + €) -+ ale,

Arp=Aa(l —e) —ale,

rae V — ckopocth Ha Kpyroso#i op6ure pajuyca a.

Ori $opMyaH NO3BOJAIOT ONPEAeNHTb SJIEMEHTH H XapakTepH-
CTHKH HOBOY OpOWTH, B 9acTHOCTH, HOBBIE MOJIOXKEHHS MNEepPHreNHs
u adeNHst, HOBHeE TepUrenuiiHoe H adenuiinoe paccroaHusa. C Tako#
sanayell MH BCTpPEeUaeMcs NPH KOPpPeKLHH OpPOHT, NpH onpelesieHHM
OTK/IOHEHH# (aKTHYeCKOA OpOHUTH 10 CPaBHEHHIO C pPacyeTHOR
M3-33 MOrpeIUHOCTeA HANpaBJeHWs H BEeJHYHHB HAYaJbHOA CKO-
POCTH.

dopMyaBsl 3TOr0 pasfena TaKKe NPUrOAHbL /IS ONpEeleJeHHs
HEeBO3MYyIleHHOA OpOuTH B caydae asxkenus MC3 wam AMC so-
Kpyr 3emau. Crnenyer JHIb 3aMEHHTb NOCTOSHHYIO TArorenns k2
HA TeOlIeHTPHUECKYIO TPABHTANHOHHYIO MOCTOAHRYIO K*mg (cm. § 18).
B sroM cnydae KOOpAMHATH H KOMIOHEHTH CKOPOCTH OOBIYHO OT-
HOCAT K TeOlEHTPHYECKOH 9KBAaTOPHAJbHOR CHCTEME KOOpAHHAT
{cM. § 16) B uaMepsiOT B COOTBETCTBYIOLLEfi METPHYECKOH CHCTEME
enaunn. PopMmyssl, npHBeleHHHE 3Jech, JAONOJHSAIOT Te, KOTOpHe
6uian npusesents B § 18. 3amerum, 4TO yroa P HakJOHa CKOPOCTH
K FOpPH30HTY cBsi3aH ¢ seanynHofi d (cm. (1.186)) dopmyJoi

d=rVsint, (1.193)

npuuem P > 0, ecan V HanpasneHa BBepX N0 OTHOINEHHIO K rOpH-
souty, 1 P < 0, ecnn V HanpasineHa BHHS,

§ 21. MpeasbiuncreHRe COJMHEUHBIX 3aTMeHNi

Co/lHeuHO® 3aTMeHWe TnpeicTaBiaser co00i fABIEHHE NOKPHTHA
conHeuHoro aucka JIyHofl H, B 8aBHCHMOCTH OT 00CTOATEeNLCTE, MO-
WeT OBITb NOAHBM, KOALUEOOPA3HbIM W  HACMHbIM.

Xon 3aTMEHHA XapaKTepusyercs psiJIOM BeJHYMH, HaSHIBACMBIX
GeccenesbiMil 9AEMeHMamMU 3aTMEHHS, KOTOpDHIE MO3BOJIAIOT BBIYHC-
JUTb YCJOBAA BHIHMOCTH SaTMEHHs B JOGOA TOUKe SeMHOH NOBEpX-
Hoctd. Kak npaBuno, GeccesieBHl 9SAeMEHTHl BLIYHC/AIOTCS Ha pas-
NHUHLIE MOMEHTH 3(eMepHAHoro (pexe — BCEMHPHOTO, WJIH Cpel-
Hero TPHHBMYCKOrO) BPEMEHH H B ciaydae HeOGXONHMOCTH MOTYT
6uitb  OTHeceHn! K Jiobofi  Apyrofl  cHCTeMe  CU€Ta BpPEMEHH
(cM, §5).
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- Casisb Mexny sdemepunubiM T, u Becemupuniv T, BpemeHeM npu-
BOJAMTCA B ACTPOHOMMUECKHX €XErOAHMKAaX Ha TeKyUMHk roja B BHJE
nonpaBKu .

AT =T,—T,. (1.194)

OcHOBHBIE XapaKTePHCTHKH BHAMMOCTH COJMHEYHOIO 3aTMEHHf
B Da3/MYHBLIX MeCTax 3eMHOH NOBEPXHOCTH HAHOCATCH Ha reorpadgu-
YeCKYIO KapTy B BHJAE JIHHHH, COEAHHAIONHX TOYKH 3€MHOH MOBEPX-
HOCTH C TeMH HJH HHBIMM OJMHAKOBBHIMH BeJHYHHAMH H MNO3TOMY
Ha3bIBaeMBIX wu30AuHusamu. Tak, H3OJNHHHH, COCHHHAIOLIHE TOUYKU
3eMHOH MOBEPXHOCTH, B KOTOPHIX HaGJIOJAETCH ONHOBPEMEHHOE Ha-
4ajo (KOHEI) YacTHOrO 3aTMEHMS, HasbIBAIOTCH USOXPOHAMU HAYAAQ
(konya) uactHOro saTMeHHs. JINHHH, NPOXOAALIHE Yepe3 TOUKH 3eM-
HOH NOBEPXHOCTH, B KOTOPHIX OJHOBPEMEHHO HACTynaeT HaH6OMb-
mas ¢asa 3aTMEHHs,, HasHIBAIOTCA wu30XpoHamu Hauborvwell ¢asbl.
Jlunuu, npoxossulue 4epes MecTa ¢ OAHHAKOBOH HauGoJbluel dasoif
3aTMeHUs, HasbBAOTCA usopasamu naubonrvuiel hasel. Mexny H30-
¢asamu nosno# ¢asel (O = 1,00) jexut mosoca JYHHOH TEHH HJH
71020Ca TIOJIHOTO COAHEYHO20 B3amMenus, B INpejenax KOTOPOH mpo-
HOJIKHTEJNBHOCTD NOJHOM a3kl 3a-
TMEHHSI TeM OoJiblie, ueM Giyxe
K CepelHHe MOJOCH JIeXHT MECTO
HabmozneHuss. Uacro ara moJsoca
HasblBaeTcsl nosocol 2aasHol ¢ha-
sbt. B cepenHHe NONOCH TEHH
HOPOXOAUT AUHUR YEHMPANAbHO20
3ammenus, Ha KOTOPOH BeJHUYHHA
H [POJOMKHTENIHHOCTh IOJHOK
¢aspl 3aTMeHHUst HauGoJibluas.
B MoMmeHTHI Hayama ¥ KOHUA
YACTHOIO 3aTMEHHS MPOUCXOLHT
BHelLIHee KacaHHe JIYHHOrO H
cosiHeyHoro jauckoB. Ilosnoxenune
TOYeK KacaHus Ha Aucke Cojuna
onpejejsieTcs NO3HIHOHHLIM Y-
JoM P (MM yrjoM mMOJOMKEHHA)
NpH HeHTpe CONHEYHOro JHCKa,
OTCYHTHIBAEMBEIM OT CEBEPHOH ero
Puc. 45. K onpefiesleHHIO YIJjia moJjioxeHus P TOYKH TIPOTHB 4acoBOH CTpEJKH
TOUYeK KacaHHusf ﬂyHll{((:Jl;(') ¥ COJIHeYHOro JAHC- (pHG. 45). Te TOYKH 3eMHOﬁ no-
BEpXHOCTH, H3 KOTOPBIX KacaHHe
nuckoB Jlynn u ConHma ycMaTpuBaercs npH OAWHAKOBOM TO-
SHIHOHHOM yrje P, COeIHHAIOTCA HAa KapTe H3OJHHHAMM, HA3bl-
BaeMBIMH COOTBETCTBEHHO U3020HAMU HAYAAA W U3020HAMU KOHUQ
qacTHoro sarMeHusa. Ha kapTy HaHOCAT Takxke rpaHHubl BHAHMOCTH
conHeyHoro saTMeHHs. CeBepHass H I0KHAs TpaHHIL BHIAMOCTH
onpefeNsaoTCs CMBIKAHHMEM OJMHAKOBEIX H30XPOH Hayala H KOHIA
YacTHOrO 3aTMEeHHA. BocTOYHble rpaHHUB! BHAMMOCTH NPOXOAAT MO
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TE€M MECTaM 3eMHO! NMOBePXHOCTH, B KOTOPHIX Haualo, cepefnHa (Hau-
GoJspilas ¢asa) H KOHell 3aTMEHHH BHAHEL npH saxofe Cosuma. 3a-
NajHble IPaHHIbl ONpENeJNAIOTCA TEMH JKe YCJOBHAMH IIPH BOCXOJe'
CoJaHua. .

CyllecTBYIOT aHa/lUTHUECKHe, IpabHuecKHe H noayrpapuyeckue *)
METOZb! BBIYMCJIEHHH COJIHEYHBIX 3aTMeHHH. MBI 3/leCh ONHILEM TOJBKO
aHaJUTHYeCKUH H rnoJyrpapUyecKMid MeTOABI.

AHaautHueckuit merox. I[IpuHATEIE B HacTosmee BpeMs aHaJH-
THYECKHH METOA BBHIYMCJEHHH COJHEYHBIX 3aTMEHHH BrepBhle [pas-
pa6oran ©. Beccesem.

macms Yalm-=
IHO20 COTHEIHOSR
SAMHEHUA

Dbiratcms nomwoso N,
COTHE 020 SUNMENIA
Puc. 46. OGpasoBaHHe JNYHHON TeHH ¥ NOJYTEHH,

CymHocTs crnoco6a Beccenss coctoHT B TOM, 4TO MO KOOpAHHATaM
teHTpoB ConHiua H JIyHH M HX pajHycaM COCTaBJISIOTCH YpaBHEHHA
KPYTOBBIX KOHHYEeCKHX IOBepXHOCTeH, KacaTeJbHbIX K IIOBEPXHOCTAM
stux cBetHsn (pHuc. 46). KoHHueckas noBepxHOCTb, 0Opa3oBaHHast
BHEUIHUMH KacaTelbHEIMH Aac U Bbf, orpaHHYHBaeT B HpOCTpaHCTBE
ayHHYI0 TeHb acfb. KoHHYecKas noBepXHOCTh, 06pa3oBaHHas BHY-
TPEHHUMH KacaTeJbHBIMH Ab'e W Ba'd, naer mnpocTpaHCTBEHHYIO
TpaHHIy JYHHOH mojayTeHH. Pellias ypaBHeHHS 3STHX KOHHYEeCKHX
I0BePXHOCTeH COBMECTHO C YpaBHeHHeM 3eMHOH NOBEpPXHOCTH, IpH-
HHMaeMOH 3a cepoHni, MOJYHalOT JIHHUY NepecedyeHHUs OOGOHX KOHY-
COB C 3eMHOH NOBEPXHOCTBIO. DTH JIMHHH SABJAIOTCA COOTBETCTBEHHO
H30XPOHAMH Haua/ja M KOHIA IOJHOTO H YacTHOTO COJIHEYHOro 3art-
MeHHsA ans 3eMad BooGe. Msodasel yacTHOro 3aTMeHHs BHIUMCJISIOTCA
H3 YCJIOBHS, YTO KOHHUeCKaf HOBEPXHOCTb KacaeTcs He COJIHEUHOro
apa, a KOHIEHTPHYeCKOro lllapa MeHbIUEero IHaMeTpa, COOTBETCTBYIO-
mero onpejeaeHHol ¢dase 4YacTHOro 3aTMeHHsA. VI30roHBl M M30XPOHBI
BHIYHC/ISIOTCA COOTBETCTBEHHO H3 YCJOBMH pPaBHBIX MO3HLHOHHBIX
yrioB P U OIMHAKOBHIX MOMEHTOB BpeMeHH Hauaja W KOHLA 3ar-
MeHHS.

Peileie cHcTeM ypaBHeHH#I MPHBOJUT K ONpefieNieHHIO reorpadu-
YeCKUX KOOPAMHAT TOYEK 3eMHOH IOBEPXHOCTH, 1O KOTODHIM YXKe

¥) loayrpaguueckuii, uan CMEMAHHLIR, MCTORA H3JIoXeH B § 23 Ha c. 146.
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HaHOCATCA Ha reorpaduyeckyio kapry usoauHuH. TounocTh BHuHC-
JieHHsl TeorpadH94eCKHX  KOOPAHMHAT AOJKHa cocTasaats 0',1, aas
Yyero BHIYHCJIEHHSI TIPOBONATCA JRO NATOrO 3HaKa nocje 3anfiToil.

YpaBHeHHs] KOHMYECKHX MOBEPXHOCTEH JYHHOH TEeHHM M NOJYTeHH
"M ypaBHeHHe 3eMHOro chepoMfia HMEIT HaHGoJee NpocToil BHA B 0CO-
6ol - IpAMOYTONIbHOH TeOlleHTPHYECKOH CHCTeMe KOOPAHHAT, Ha3sH-
BaeMOH Oecceaesoll cucmemold npamoyzoabHuix xoopduram. Havanom
STOH CHCTEMbl KOODAHHAT fABJsierc HeHTp 3emaun O (puc. 47), 4epes

Puc. 47. Beccenena CHCTEMa NPAMOYTOALAMX KOODAHHAT: p M p’ = CeBePHHIN M OXHuY
noslock 3eMad, ¢¢’ ~— 3eMHOR SKBaTOp, d — CKJIOHeHHE TOYKH Z.

KOTODHI NPOXOAHT OCHOBHAaf MJOCKOCTh XYy KOODAMHATHOH CHCTEMH,
BCerja NepneHAuKy/aspHasd K OcH KOHyca JYHHO# TeHM JIJI' (noay-
TenH). [lo Mepe cyrousoro asuxenusn Jlynw # CoJjHiula OCHOBHas
OJOCKOCTb CHCTEMHl BCE BPEMA HOBOPAauYHBaETCH OO YaCcOBOH CTpeJKe,
€CAH CMOTpPeThb €O CTOpOHH JlyHul. JIHHHA nepeceueHHs OCHOBHOM
NJOCKOCTH C [JIOCKOCTHIO 3eMHOTO 3KBaTOpPa ¢¢' CJOYXKHT OCHIO X,
MOJAOKHUTEALHBIM HalpaBJieHHeM KOTOpOil CUYHTaeTcs HalpaBJieHue
B CTOPOHY /[BHUXeHHS JyHHOU TeHH (B ofweM, K BocToky). Ock y,
NepueHjUKYJAapHasd K OCH X, JIeXXHT B OCHOBHOH MJIOCKOCTH, H ee
NOJIOKHTEILHEIM HalpaBJeHNeM CUHTAeTCAd HanpaBJjeHHe B ceBepHoe
noayuiapue 3emJyd (ee ceBepHu#l noJitoc oGo3HadeH p). Ocp Z nep-
DEeHAHKYJASIPHA K OCAIM X H Y, Bcerfa napaJ/ijie/ibHa OCH KOHyca JyHHOH
TeHH, H ee HOJIOXKHTEJIbHBIM HanpaBJieHHeM CUHTaeTCR HalnpaBJleHHe
B ctropoHy JlyHu. Ocb z nepecekaercss ¢ HeGecHOH cdepo#i B TOUKe,
Ha3biBaeMoil TouKo# Z.

Beenem caeayioumine 0603HaYEHHS:

1. B GecceneBoit cHcTeMe KOOPAHHAT:

X, Y, 2 — KOOpHMHaTH ueHTpa JIyHH,

x', y', 2 — u3MeHeHHA KOOpJAHMHAT HeHTpa JIyHH 3a 1 MHHYTY,

114

i
!
|
!
t
3




E, m, { — TexyulMe KOODAMHATH TOYeK KOHHYECKON MOBEPXHOCTH .
JNYHHOH TEHH W MNOJYTeHH, a TaKKe TOYeK 3eMHOH [OBEPXHOCTH,

"E, v, { — usMeHeHus koopauHar §, n, § 3a 1 munyry,

p — paauyc 3emaH B NPOU3BOJIBHOH TOUKe ee MOBEPXHOCTH (pa-
IMYC-BEKTOp TOMKH 3eMHOH MOBEPXHOCTH), .

Po — SKBATOpPHAMLHBIA paguyc 3eman (6378 kM), npHHHMaeMbli
B pacueTax 3a eAMHULY H3MeDeHHs BCeX JHHEHHHIX BeMHYUH (P =
= 1),

f. — yron mexay obpasyioulefi KoHyca JIYHHOA MOJIyTeHH H €ro
0ChI0,

f, — yron Mexa1y obpasyroulefi KOHyca JYHHOH TeHH H €ro OCbiO,

U,~— pajMyc cedeHHs KOHYyCa JYHHOH MOJYTeHH OCHOBHOH KOOP-
JUHATHOH NJIOCKOCTHIO XY,

4, — palMyC CeyeHHsl KOHYca JIYHHOH TeHM OCHOBHOA KOOpAH-
HATHOH NJIOCKOCTLIO,

[, — paAMyC cCeyeHHs KOHYCa JYHHOA MOJNyTEeHH IIOCKOCTBIO
MaTeMaTH4eCKOro rOpH30HTa MecTa HaGJUOACHHA,

[, — pa;Myc cedueHHsl KOHYCa JIYHHOH TEHH INVIQCKOCTBIO MareMa-
THYECKOrQ TrOpH30HTa MecTa Hab/IOAEHHS.

2. B skBaropuaibHOA cHcTeMe KOOPAUHAT:

Conune Jlyrs TouxaZ

TeoeHTpHUECKOE MPAMOE BOCXOXKAEHHe G o a
TeoleHTpUYECKOE CKIOHEHHE Go 6([ d
HaMenenHe npaMoro BOCXOXKIEHHS 3a | mMuayty Ao Ao —_
UaMeHeHMe CKJAOHEHHA 33 1 MHHYTY Adg, AG«( —_
leoueHTpHYECKOE DaccTOAHHE Ag A«
[opusonTanbubifi SKBaTOPHANbHEIA MapaJsiake Po Pe
Yraosol paaMyc o e
YacoBolt yroA Ha HayaJbHOM 3eMHOM MepHIHaHe — - 18
HUsMeneHne 4acoBOro Yria 3a OAHY MHHYTY - —_ wt

[lpy HCno/b30BaHHH BCEeMHPHOrO BPeMeHH 3a HadalbHHIA MepH-
HaH OPHHMMaeTcA FPHHBHUYcKH MepuauaH. IIpu HCno/b30BaHHMH ke
sbeMepHIHOro BpeMeHH 3a Haua/bHBIH TpPHHHMaercst 3beMepHIHBIA
MepHUAHaH, pacMoOJIOXeHHB# K BOCTOKY OT TIPHHBHUCKOIO Ha

Ah = 1,0027 .AT =~ 1,003 AT,

raie AT onpemenserca dopmydoi (1.194).

CuHTan BOCTOUHYIO HOJIFOTY MOJIOXKHTENbHOR (Y4TO 3HAYHTENLHO
yno6Hee, Tak KakK B 9TOM cJyiae BpeMA BO3pacTaeT C DOCTOM
XOMrOTHI), MONYYHM CBfA3b MEXAY reorpaduueckod JOATOTOR A H
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sheMepuaHOi nonroTol A,: ,
A=A, - 1,0027.AT. (1.195)

Ecnu NpHU BEIYHCJIEHHAX AOBOJHCTBOBATHECA TOYHOCTBLIO HE BLIHIE ‘15,
TO Ha MNOPOTAKEHHH AJHUTEJRHOIO BPEMEHH MOXKHO NoJararb

A=A, -+ AT, (1.196)

TakK Kak Juwe gepe3 200 ner Benmuusa 0,0027-AT npesricut 05,5,

Jast uMclMeHHO paBHEIX MOMEHTOB BCEMHPHOro H 3¢eMepHIHOro
BpeMeHH YacoBble YIJIbI § TOYKH Z Ha TPHHBHUCKOM H s¢peMepHAHOM
MepHAHaHaX OANHAKOBLI.

Becceregoimu  snemenmamu 3ammenus *) Ha3BIBAIOTCA BEJAHUHHEI
%y &, Y, d u, 4 t8f,, tgf,, pup.

B acTpOHOMHYECKMX eKEeroIHHKaX HPHBOJAT CJEAYIOllHe SHa-
9eHHs] STHX BEeJHYHH:

x, y, sind, cos d, u,, u, 1 p — uepe3 Kaxaple 10 MUHYT;

X' My — Ha KaxJblil ueselil 9ac (BBHAY MaJoro HX H3MeHeHHs);

tef., tgf, n ' — onHO sHaueHMe AMA cepeJHHBI 3aTMEHHS, TaK
KaK 5TH SJIeMEHTH B TeyeHHe BCEro 3aTMeHHs MpaKTHYECKH OCTaloTcs
HNOCTOSTHHBIMH.

3nech NPUHATH Te Ke 0003HadeHHs GeccelieBHIX S/IEMEHTOB, Kak
B AcrponomuueckoM Exeroanuke CCCP u nepemenHoli wactu Acrpo-
Homuueckoro Kanennaps BATO.

VpaBHeHHe KOHYCa JIYHHOH TeHHM (mOJyTeHH) B GecceseBOH CH-
CTeMe KOOpJAHHAT HMeeT BHJ

(x =B+ (g — )P = (u —C-tg /) (1.197)
YpaBHeHHe 3eMHoro cdepouna
g+ +=p% (1.198)

CosMmectHoe peineHde (1.197) n (1.198) naer sHayeHue KoOOpAH-
Har &, n ¥ § TOueK 3eMHON MOBEPXHOCTH, JiexKallHX Ha IpaHuIle JYHHOH
TeHH H TOJYTEHH; IO 3THM KOOpAHHaTaM HaXOAAT reorpadpuyeckue
KOOPJAHMHATH A (ROJITOTY) H @ (WIHPOTY) TeX XKe ToueK. B Mecrax sem-
Holl mosepXHoctH ¢ § = O 3aTMeHHe Hal/OoNaeTcs B MepHIHaHe,
a ¢ { =0 — B ropH3oHTe,

Cpennue 3HaueHHs YIJIOB f; M f, W Mpefenibl UX BO3MOXHBIX H3Me-
HEHMHA CJeAYIolLlHe:

f,=16"00" 2= 18"; f,=16"04" 18",
O6a yraia cBsi3aHbl MeXAy co60f COOTHOLICHHSAMH

tgf, = 0,9950187.tgf, u tgf, = 1,0050062.tgf,. (1.199)

BenuunHa 4, paaHyca CeueHHs JIYHHOH MOMYTeHH Bcerja moJo-
UTeIbHAa, TaK KaK KOHYC NOJYTeHH pacXojsuuifica. 3HaueHHe Ke

*) C BbluHC/JIeHHAMH OGeccesIeBHIX 39JI€MEHTOB MOXKHO f103HAKOMHTHCA B KHHIE
A. A. Muxaiimosa «Teopus sarmenuit» (M.: [ocrexuanar, 1954).
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4, pagMyca ceueHMsl JYHHOH TeHH MOXeT GbITb M MOJIOXHTENbHBIM,
M OTPHUATEJNbHLIM, B 3aBUCHMOCTH OT BHAa 3atMeHHsd. IIpn u;, <0
3aTMeHHe MoJIHOe; NpH u; > 0 OHO MOXeT OBITb KOJbUEeOGpasHbIM.
KputepreM cayxHT paguyc [, cedeHHsi KOHyca JYHHOH TeHH ILIO-
CKOCThI0O MAaTEMaTHYECKOro rOpH30HTa MecTa HaGJIONEHHA:

lo=u, —tgfy; (1.200)
npu I/, <0 3aTMeHHe B JXaHHOM MecTe moJHoe; mpd [, > 0 3arMe-
HHe KoJbleobpa3Hoe.

[MpubnuxeHHOe 3HaueHHe pPa3HOCTH (C TOUHOCTBIO JO 4YeThIpeX
3HaKo3)

U, — u, = 0,5464. (1.201)

YacoBo#t yroa Touku Z
p=3S—a,
rie S — 3Be3fHoe BpeMfi B MaHHHIH MoMeHT T Ha Ha4yaJbHOM Me-
puiHaHe.

MuHyTHOe u3MeHeHHe W' 4YacoOBOro yrJa WU 4YacTo Bhipaxaercs
B pajiuaHax.

Ecau Kparyafillee pacCTOfHHe LEHTPa 3eMJH OT OCH KOHyea
JAyHRro# TeHu g >0, TO ocb KOHYyCa MPOXOAHT CeBepHee LEHTpPa
3eman; npu g < 0 ocb KOHyca TeHH NPOXOAHMT IOXKHee LEHTpa 3eMJIH.
Pagnyc p TOYeK 3eMHOM MOBEPXHOCTH, B KOTOPHIX BO3MOXKHO Kaca-
HHe JIYHHOH MOJYTeHH, 3aK/IOueH B Y3KHX mpefienax (¢ yueroM ped-
pakuuu) 0,9972 <p < 0,9977.

Mpu |g| <p — %, nOAyTeHbp MOIHOCTBIO BCTYNaeT Ha 3eMJo,
T. e. o6e ee rpaHUlbl (ceBepHash H I10XKHas) NMPOXOAAT IO 3eMHOM
noBepXHOCTH (3arMeHue nepeoro THna). Ilpm |g| > p — u, noxy-
TeHb TOJbKO YaCTHYHO 3aXBaTbiBaeT 3eMJIIO H 3aTMEeHHe HMeeT JHIUb
O/HY TpaHHLY, a BTOpas rpaHHLA OTCYTCTBYeT U ee MPHHIATO CUUTATb
MHHMOH (3aTMeHHe BTOpOro THIMA), NpHYeM NpH g > 0 OTCyTCTBYeET
ceBepHasi IpaHHIa, a npd g < 0 OTCYTCTBYeT loxkHas rpaHula 3ar-
MeHus.

[IpeaBHuYHGIeHHe 8aTMeHHd AJA AaHHOTO
MecTa 3eMHOH moBep XHoOG¢TH. [Tonesysace GeccesleBbIMH
aNeMeHTaMH 3aTMeHHS, MOXKHO OIpeleJHTh YCHOBHA BHIHUMOCTH
3aTMeHHUA B JoG6oM NOYHKTe 3eMHOH mnoBepxHocTH. Kaxnasd Touka
3eMHOH MOBEPXHOCTH XapaKTepHayercs reorpabHueckodf IOJroToH A,
reorpaduyeckoffl WHpPOTOd ¢ H PajAHyCOM-BEKTOPOM P, T. €. paccros-
HHeM 3TOH TOUKH (NyHKTa Hab/oneHu#) oT neHTpa 3eman. B ypasHe-
HUs, MO KOTOPHIM NPEeABLIYUCIAIOTCA 3aTMeHHA, BXOASAT OeccelseBbl
KOODIMHATHL NYHKTa HabmoaeHui &, 1 u {, onpenensieMble mo A, @ H 0.

OnHaxko GecceseBH KOOpAMHATHI CBA3aHBI He ¢ reorpaduyeckon
WHpoTol @, a ¢ reolleHTpHuecKol mHuporoit ¢’. IlosToMy HaxomsT
BCIOMOT aTeJIbHBLIA  Yros p, orpeleisieMblii uepe3 sin p = esin @
H 33TeM BBIYHCJISIOT
b2 sin @

cos ¢
cosp ?

’——
psing” = cosp ?

pCos @’ =

(1.202)
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rje e — 9KCUEHTPHCHTET 3€MHOTO MepHAHAHA TNYHKTa HabAogeHuH
B b — Manass noayocs seMHoro c¢epouzia, BHpaKeHHasl B AOASX
Po.= L.
" Jns semHoro saaunconna (cM. § 1 ra. 1) cxarne & = 1/298,26,
e = 0,081820, b = 0,996647 u b® = 0,993305.

Tor,ua AJas  onpeleJeHHOro. MOMeHTa BpemenH T

§=pcos ¢’ sin(u+4), .
n = psin ¢’ cosd — pcos ¢’ sin d cos (u -+ A), (1.203)
{=psing’sind 4| pcos ¢’ cosd cos (n 4 A),

a HX MHHYTHbHle H3MeHeHHs

B = 0,004364. «pcos@’cos(p - A),
1’ = 0,004364-Esind, (1.204)
{! = —0,004364-Ecosd.

3necr 1 B ARanbHeHineM HeOOGXOAMMO HMeTb B BHAY, YTO ODH Bhl-
paxeHHH T no BceMHPHOMY BpeMeHH B (OpMYJIH NOAGTaBAsAETCA
reorpaduIeckasl JONIrOTa A; €CJH Xe HCNOJb3Yyercs sdemepHaHOe
BpeMs, To B (OpPMYAH mNOACTaBAfAeTcA 3peMepHAHAs JAOATOTa A,,
onpeaensieMan paseHcteoM (1.195) mam (1.196). 3raueHHe uacoBoro
yrla p B STHX JBYX CHCTEMaX BPeMeHM OCTaeTCsd ONHHaKOBHIM.

Tlpexnae Bcero cjeayeT BHIYHCJIHTL KOODIHHATY §, TaK Kak npu
§{ < 0,15 an1a nonyueHHs TOYHHIX Pe3yJIbTATOB BBHIYHCAEHHHI HeoGXo-
AMMO YUYHMTHIBaTb BAHMsiHMe pedpaKnuH. IIpH saTMeHHH B TOpH30OHTe
(£ = 0,00) yuer pedpaknuu ofsfizareieH. DTOT yueT NPOH3BOAHTCSA
nyTeM BBEJeHUS B BeJMUHHY p nonpaBkKH Ap cornacho rta6a. 1IL

Ta6unuma Il

Ap Algp

< Ap Algp 4

0,00 | 0,00028 | 0,00012 10,07 | 0,00004 | 0,00002
0,01 20 9 #0,08 4 2
0,02 15 6 10,09 3 1
0,03 11 510,10 2 1
0,04 8 470,12 2 1
0,05 7 310,14 1 1
0.0¢ 5 2

Monpaeka Ap npubGasasiercs K p, a OpH JorapHPMHUeCKHX BH-
uncneHuax A lgp npuGaBasercs K 1gp.

Ecan BosHHKAAZ HEOGXOAHMOCTH BO BBeleHWM Ap, TO H3 dopmya
(1.202) sulancasercs

— 62 sin ¢ cos @ \2 ‘
p=+ V( cos p (cosp ? (1‘205)
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3ateM, C000pa3Ho cO 3HauyenHeM [, u3 ra6n. III Gepercs Ap u BH-
aHcAsercss KosppuuHeHT :

" = 1+A—‘§’, (1,206)

Ha KOTOPLI MHOXaTcsi 3HaueHHs P sin ¢’ U P COs @', BBIYHUCAECHHBIE
no ¢opmyae (1.202).

Kpome Toro, B p NPHXOAHTCA BBOAHTHL nonpasky AH Ha seicoty H
AyHkra HaOJ/oAeHH#l Hall ypoBHeM MopA. JTa nonpaska

pan psing’ pasma AH, =52 (1.207)
s peosq’ paswa AH,—= ZSOP (1.208)

rae [ sBoipaeHO B KHJIOMeTpaX.
B ofweM cayuae, KOrja NPUXOCAHTCA YUHMTHIBATH IIONPAaBKH A
u AH, B ¢opmyant (1.203) u (1.204) noacrasasioTcA 3HaYeHHA

b2 sin @
cos p + AHS

H ' (1.209)
PCOSQ’ = % + AH,.

psing’ =x

B wacTHWX cay4afix MoryT 6uite ¥ = 1 u AH = 0.
[Mocne onpepenenus §, m v { noje3Ho NpoBepHTh MPaBHJILHOCTH
BbIYUC/AEeHHH. JlJ 3TOrO caeayeT BHIUHCAHTL p o ¢opmynam (1.209),

__ b2 sin @ 2 cos ¢ 2
p= V('x, cos p +AH5) + (" cos p +AH") ’
H pe3yAbTarhl CPaBHHTb O
p=VE+T+T- (1.210)

3naueHHss P H3 STHX ABYX GOPMYJM JOJKHBL ObITh OIH3KUMH
IpYr K JApYry H COBNajaTh B YeTBEPTOM JEeCATHUHOM 3HaKe.

Paguyc nonyrenu [, Ha MJAOCKOCTH MaTeMaTHYeCKOro ropH3oHTa
NYHKTa HaOJ/MIOfeHHS] MOXeT GbITh BHIYHCJEH MO pajguycy u, [ONy-
TeHH Ha OCHOBHOH MJIOCKOCTH OecceleBHIX KOOPAMHAT M NO TaHreHCY
yraa f, Mexkay ocbio H o6pasyiollesi KOHYCa MOJYTeHH.

le=u,—{tg/f,. (1.211)

Benuuuust u, u tg f, Gepyrca Ha gaHHBIA MOMeHT T M3 TaGJaHLBL
GeccesieBbIX 3JeMEHTOB 3aTMEHHS .
TouHo TaK e paiMyc [/, TeHH Ha NJOCKOCTH MaTeMaTHYeCKOro

rOpU30OHTa onpejensercs No paiHyCy 4, TeHH Ha OCHOBHOH IJIOCKOCTH
H oo yray f;:

ly=u, —¢tgf. (1.212)
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' PaccTosiHHe ‘m MecTa Ha6MOfeHUA OF OCH KOHYCa JYHHOA TeHH
(oT JIMHHM UEHTPaJLHOTO 3aTMeHHs) onpelensiercss no ¢opmyJe

m?=(x —E)*+ (y — M) (1.213)

Jna ypo6ctBa AajbHeHAIIHMX BHIYHCJAEHHH BBOAST BeNMHYHHH M,
N un n. Tlonarawor:

x—E=msinM, x‘—E”:nsinN,}
Yy—N=mcosM, y —n =ncosN,

rmem>0un>0, amecrs BelHuMHa U3 dopmyan (1.213).
Ha sapanneit Momenur T Boluucasir M, N u n no ¢opmynam
oE, eN= T

th = 3 ’
. y—n Y |
" (1.215)
n="+V & —EP+ ¢ —n) '
3Hauenusa yrjoB M u N BeIGHpaloTcA B COOTBETCTBHH CO 3Ha-
KaMH B ¢opmyaax (1.214).

HOSHU.PIOHHHG VrJibl P Touyek KacaHuA JIYHHOrO H COJIHEYHOro
AHCKOB oOnpeneadalorca paBeHCTBOM

sin(P — N) = —sin (M — N), (1.216)

(1.214)

npuyeM AJs Hauasa 3aTMeHus (nepBHfi KoHTaKT) [, cos (P — N) <0,
a A8 KOHIa 3aTMeHHst (IIOCJeLHHH, HJM UYeTBePTHIH KOHTaKT)
{,cos (P — N) > 0.

3areM HaxoaAT

P=(P—N)+N. (1.217)

®opmyant (1.216) n (1.217) nosposAlOT TakXke ONpPENENHTb
MO3HLIHOHHBIE YIJIBI TOYEK KacaHHsi B MOMEHTBl BTOPOr0 KOHTaKTa
(Haualo MOJHOro 3aTMEHHA) H TPeTbero KOHTaKTa (KOHel MOJHOro
sarMenns). Jlia sroro peinaiorT ypaBHeHHe (1.216) Ha COOTBeTCTBYIO-
liMe MOMeHTHl BPEMeHH, 3aMeHsis B HeM [, Ha [;:

smm—M=%4mW—NL (1.218)

ripuyeM AJA BTOpOro KoHrtakra [ cos (P — N) <0, a maa tperbero
KoHTaKTa [; cos (P — N) > 0. TllosunuonHsle yribi P BRYHCASIOT
no ¢opmyae (1.217).

Mowmentsl T mo6ofi ¢asel 3arMeHHsl, B TOM 4HCJE €ro Hadanla H
KOHIla, OMpeJe/AIOT M0 HCXOAHBIM (HayalbHbIM) MoMeHTaM Ty, Je-
>KalluM BOJIM3M HHTEpecyoLIHX Hac MoMeHTOB. IlycTe MoMeHTOM
Hauaia (Ma¥ KoHna) satMeHust 6yzer T, (umu T,), BOAM3H KOTOPOro
JAexxutT MoMeHT T, ¢ M3BeCTHRHIMH AJif Hero GecceJieBHIMH 3JleMEHTaMU
sarMeHnd. Torza HCKOMHIE MOMEHT

Ta=T,+1, (1.219)
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rge ! BHIpAXKEHO B MUHYTaX BpeMeHH U ONpelesisiercs PaBeHCTBOM

t = - {1 cos (P — N) — mcos (M — N)]. (1.220)

Jlna "acTHOTO 3aTMeHMs (B TOM uHcJe H ]/ BHELIHMX KOHTaK-
toB) | = I, = u, — { g f.; ANA NOJHOrO M KOJAbLUEOOpPa3HOro 3aTMe-
wua [ =1, = u, — L tg f.

dror HcXoaHBI MoMmeHT T, MOXeT ObITh BhIGpaH NHO KapTe COJ-
HeuHoro 3atMeHus. Ecau T, BHIOpaH yAauHo, TO 3HauY€HHe [ He npe-
BOCXOAUT HECKOJbKMX MHHYT H MOXeT CYMTATbCA AOCTATOYHBIM IS
ompejesieHns HCKOMOro MoMeHTa mo ¢opmyJse (1.219). Ecan xe
oKasajoch 60abinM 10 MUHYT (MHTEpBaJ, Ha KOTODHIH jaioTcs Gec-
ceJeBH 3JIEMEHTH), MOJyueHHbIi MomeHT Ty -+ ¢ OKpyr/sercd 1o
1eJ0Hl MMHYTH M NPHHHMaeTcsl 3a HOBBIH HCXOIHBIH MOMEHT, JJIS
KOTOPOTO 3aHOBO MPOBOAAT BCe BHIMHC/IEHHS mo dopmysam (1.203)—
(1.217) u cHoBa no ¢opmyae (1.220) onpenensior ¢ OOCbYHO BTOPOTO
BHIYHCJIEHHA BIOJHe JOCTAaTOYHO JJis1 OMNpeJesieHHs COOTBETCTBYIO-
mux MoMeHToB no ¢opmyse (1.219). BriuucieHust NpOBOAAT A0 NfA-
TOro 3HaKa, HO AJA BeJuuuH &', n' M n coOXpaHAETCs TOYHOCTb JO
lecToro sHaka, a ansd (x' — &')*u (y' — 1')? — 10 BOCHMOro 3HaKa.

Moment HanGonbiue#l ¢asbl

Thn=T,+ tm (1221)
riue

t, = — —cos (M — N), (1.222)
- )

npuueM Bce BEJAHYMHB NPaBOfl YaCTH paBeHCTBa GepyTcs s MOMeH-
ta T, reoueHTpHuecKoro coeiuHenus JIynsl ¢ CosHLEM.

TIpOJOIXKHTEILHOCTL T NMOJMHOH W KoJblleoGpasHO# (a3 3arMe-
HuA onpepensierca QopMmyJon

= 2.1 cos (P —N). (1.223)

COOTBETCTBYIOLIHE MOMEHTH BPEMEHH MOXXHO BBIGHCJHTL H ApY-
rum nyteM. [To KapTe CO/IHEYHOro SaTMeHHsI HaXOAAT MOMEHTHI Bpe-
MeHH, OJHM3KHe K MOMeHTaM KoHTakros. [lanee, ana psiia nennx
MHHYT BG/M3H 3THX MOMeHTOB BbluHcaswor [ (1. e. I uan L), m, M,
W WHTepmoJsnueli HaxoasaT MoMeHTH T, Aas KoropulX [ = m. IlpH
YacTHOM H KoJblleoGpa3HoMm 3atMeHHH (I, > 0) B 3TM MOMEHTHl MO-
SHIMOHHBIA yron P = M; npH noasoM 3atmenun (I, <0) u P =
= M F 180°.

Ecau A/ TO4eK KacaHus JYHHOrO H COJHEUHOro AMCKOB TpeGyeTca
onpeflefiuTh MX YIJB NOJOXKeHHs P, oT seHuTa, 10 P, = P —¢q,
npHyeM

o

gy = <. (1.224)
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Junednas ¢pasa sarmenus @ ans mo6Oro MoMeHTa . BpeMmeHH,
B TOM 4YHCJe M HauGoabuian nuHeHHas ¢aza @, vacTHOrO 3aTMmeHus,
BblUHC/IACTCA M0 dopMyae

l,—msin (M —N)
le + ll ’
[ockomebky I, + I, = 21, — (I, — 1,), a pasauune mexny f, u [,

He npesuaer 4", MOXHO NpHHATE mo dopmynae (1.201) [, — [, =
= y, — u, = 0,5464, u Toraa

__l,—msin (M —N)
® =T, "ome (1.226)

O = (1.225)

q9T0 no3soaser obofitHch Ges 3HaHHA [, Kmopoe AJNd 9acTHRIX 3ar-
MEeHHIT He BBLIYHCJISETrcCH.
Hauboavwan aunednaa asa O, n0IHOTO CO/THEYHOrO 3aTMEeHH:

Bhiyucssercs us yeaosua M — N = F90°% 1. e.|sin (M — N)| = 1.
ILasi nyBKTOB HaGMOAEeHUH, pacnoNOMEeHHBIX K CEBepY OT JHHHUH
HeHTpaabHOro 3armeHusi, M — N = —00°, a ana nyHxToB, JNexa-

IHX K Ory OT TOH e JauHuH, M — N = +490°.
Torza u3s ¢opmyn (1.225) a (1.226) nmonyqaem

lo—m

HJIN

lo—m )
(Dm_——m—. (1228)

Ecau TpeGyercs HallTH yrjioBoe pacCTOfiHHE O MEXKAY LEeHTpPaMH

COJIHEYHOT'O W JIYHHOrO JAMCKOB B Das/IHYHbIe MOMEHTHl 3aTMEHHUAR, TO
OHO onpene/ifgercsa Tak:

0= 20T (1.229

+’t !

rie ro— pajdyc COJHEYHOro JAHCKa.
Yacto OniBaeT HeoOXOAHMO 3HATb OTKPHITYIO HacTb N YIVIOBOTO
Jnamerpa COJIHEUHOTO ANCKA, 3 TaKXKe nogepxHocmuyo a3y 3sarme-

s
HU#A (Do = S T. €. OTHOUIEHHE NJOIAAH §$ 4aCTH COJMTHEYHOro AHcCKa,
(0]

nokpouiToit JIyHOH, KO BCel MJIOWAAH S CONHEYHOro AHCKa. ITH Be-
JUWYHHE MOTYT ObiThb HafifleHnl no ¢opMmyaam

no =2 (1 — @) = 2o 412 j‘r”;‘ (1.230)

B
Dp=1— @, (1.231)
rae @, — zeomempuueckan ¢asa sammenus, npencrasasomas coGoh

4yacTtb COJIHQ'JHOI‘O JAHCKa, Heé 3aKPHTYIO JIyHOH H BBIDAXKEHHYIO B A0~
JAX njaowmasd S COJMHEYHOro JIHCKa.
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" Tloacuer @, HENOoCPe/CTBEHAO yepes annefinyio "¢asy @ aaTMe-
HHS TNPOHU3BOAHTCA 1O Q)opuyae

Oy = L (%, + ¥ — ), (1.232)

npuyem

¢
ﬂ=3,14159, b=‘—’—',
o}

v=2-l/(l)(’1—®)(b—®)(b+l—®), (1.233)

a yraun ¥, " P, BHPAXKAIOTCA B PajMaHax H Ompenesiorcs ¢Gopmy-
JlaMH

sm‘p’='5+_1v—‘ﬁ u sin1p1=§3b‘p—2. (1.234)

Huxe npusoastcs sHavenuss ©, #A7 HEKOTOPHX sHaueHuNl &
u @ (rabn. 1V).

TaGanuuma IV

@
b
0.1 0,2 0.3 o4 | o5
0,90 0,03639 0,10110 0,18248 0,27581 0,37808
0,95 0,03688 0,10256 0,18538 0,28057 0 38490
1,00 0,03738 0,10409 0,18812 0,28476 0 39100
1,04 0,03776 0,10516 0,19012 0,28788 0 39543
1,07 0,03803 0,10593 0,19155 0,29008 0;39851
[\o]
b
0,6 0,7 0.8 | 0,9
0,90 0,48681 0,59986 0,71402 0,81000
0,95 0,49635 0,61297 0,73292 0,85300
1,00 0,50462 0, 162384 0,74707 0,87289
1,04 0,51051 0 63129 0,75610 0 88313
1,07 0,51455 0,63629 0,76193 0,88899

BrnuvucaneHHne MOMEHTOB HauvuaJa M KOoHINA
yaCTHOro 3aTMeHHua Ha 3emae BooGme. 3anaga
CBOIMTCSt K BBIYMCJEHHIO MOMEHTOB M reorpapHyecKHX KOODAHHAT A
¥ ¢ TOYEK 3eMHOH [OBEPXHOCTH, B KOTOPLIX NONyTeHb JIYHE BeTynaer
Ha 3eMJI0 HJH CXOAHT ¢ 3eMJH.

OCHOBHBIMH ypaBHEHHSIMH 3aTMEHHs SIBJSAIOTCH:

@ =B (g — P = — L[ = £, }

R (1239
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B MoMeHTH Hauana M KOHILIA-4YaCTHOro 3aTMeHHUs Ha 3emiie BooGLe,
T. € B MOMEHTH BHEIIHEro KacaHHA JYHHOH [OJYTEHbIO 3EMHOrO
cpepouna, { = 0 u nosromy

- g 2 _ 2= U
(x—¥8 +(§2+722=92, } (1.236)
Kpome Toro,
x4 o = (1, + p)?, (1.237)

TaK KaK B STH MOMEHTEI PAacCTOSHHE MeXAy LeHTPOM 3eman (mDeHTp
6eccesieBEIX NPAMOYTOJbHBIX xoopﬂ.pmaT) H TOYKOH mepecedyeHHs OCH
JIYHHOH [OJyTEeHH C OCHOBHOH INIOCKOCTBIO Xy PaBHO u, -+ p.

U3 rtabauupl GeccesieBHIX 3JEMEHTOB 3aTMEHHsl BBLIIHCHIBAEM Ha
HCXOAHEIE MOMeHT T, (6AM3KHH K MOMeHTY HauaJja satveHus T)
KoopauHarel JIyHel X, y,, HX MHHYTHblE H3MEeHeHHd x*, Yy’ U paauyo
KOHyCa JIYHHO# TMOJYTEHH U,.

[lonaras
‘ Ty=T,+1t, (1.238)
fionyuum Ha momenr Ty
x=x,+x't, y=y,+ yt, (1.239)
OTKyAa cornacHo (1.237)
(¥ + X0+ Gy -+ ¥ = (4 +p)*. (1.240)

Ilpn L = 0 nompaeka sa pedppakuuio Ap = 0,00028 (cm. c. 118).
Cuurtast B mepBoMm npuGauxmenuun p = 1,00028, moxem HaiTH ¢

no ¢opmyne

— (et o) £ Y (e 08 ) — (0 52+ — (e +0)]

x,z +y,u ?
(1.241)

t =

aubo TPUTOHOMETPHUYECKHM MNYyTEM, AAA 4YE€ro MnoJOXHM

x, =asin A, yu=acosA,} | 949
x' =bsinB, y =bcosB, (1.242)
npuuem a >0 n b 2> 0.
Orciona HaxomuM:
Q= +'[/xu+yu , tgA._——
(1.243)

x .
@= +Vx +4, tgB =i

sfeck A W B onpexensiioTca OAHO3HAYHO MO 3HAKAM X, Y,, X* # yi.
124



X H,U.aﬂee nmem HpOMe}KyTO‘IHblﬁ apryMmenr Wy,
. a .
sin W, = -m sin (A —_ B), (1.244)
H HHTEpBaJjJ BpEMEHH B MHHYyTax

(= osmlo—(A=B) (1.245)

ApryMenT ®, ¥ HRHTepBaJ ! HMEIOT ABa 3HAYEHHS, OAHO H3 KOTOPHIX
(04, #;) COOTBETCTBYeT Hauamy, a Apyroe (wy, &) — KOHIYy 3arMe-

uusa. IlepBbie npuGaukeHHss MoMeHTOB Hauana (T,) M KoHLA (T
YaCTHOTO 3aTMEHHsi Ha 3emJse MOJYYHM Tak:

T.=T,+1ty, Ty=T,~+1 v (1.246)
Jlnneiino#l uHTepnossuuel OGeccesieBHIX 3JIEMEHTOB HaXOAMM Ha
BbIUMC/JeHHBE MoMeHTH T, H T, 3HaueHus x, y, x', y’, sind, cos d,

u, n p. [onaras crosa p = 1,00028, Haiiziem GecceseBbl KOOPARHATEL
TOYEK 3eMHOH MOBepXHOCTH .

E=p e M ON=PL T - (1.247)

yacoBO# yros p, TOYKH Z B HCKOMOM NYHKT€ 3€MHOM MOBEPXHOCTH
no ¢gopmyine

ctgpx = — % sind, (1.248)
M TeOUEHTPHYECKYI0 IIHPOTY ¢ HCKOMOro NYHKTa IO
tg g = % sin py, cos d. (1.249)

Ilns Hauasna satmeHus 180° < p, < 360° nas KoHLUA 3aTMEHHA
0° <y < 180°

Hajiina sHaueHue sin @', BHUMCAHM pajHyc P 3eMJH B JaHHOM
nynkre (&, n, { = O):

p=1—0,003369.sin% ¢’ (1.250)

C sTuM 3HaueHueM p (¢ yueroM Ap) BBIUHCAAEM B OTAENbHOCTH
BTOpoe NPHGJMKEHHe MOMEHTOB Hauajda u Konna sarmenus (T
n Ty). Jlis sTtoro 3a HCXOAHBIH MOMeHT T, NPHHHMaeM IIOOYEPENHO
BhluHcJ/ieHHEle sHayeHna T, H Ty, @ x H y Ha 3TH MOMEHTH TNpUHHU-
MaeM 3a Xy H y,. [1o dopmynam (1.241)—(1.246) noBropsieM BBIYHC-
JeHHs SaHOBO M HAXOIMM BTOpOe MPHOIHMKEHHe MOMEHTOB Hadana Ty
u KoHua Ty 3aTMeHus.

Ecau ucxonuntii moment T, 61u30K K Ty, TO BTOpPOro npubJamxke-
nust Tp v Ts GniBaeT BOOJHE JOCTAaTOYHO M OHH MOTYT ObITh MpPH-
HATH 3a MOMEHTHl Hayala M KOHUa 3arMeHHs Ha 3emJe BooOLlE.
Pasuuna Ty — Tx ¥ Ty — Tx He jo/xHa npesnimatb 0,1 MHHYTHI.
Ilpu Gosbuiell pasHulle HeOGXONMMO BHIYHC/IEHHE TPETbEro npubau-
wenns Ty u Ta no Ty u Tk, Aas uero no gopmynam (1.247)—(1.250)
clefyeT BHYHCJHTb HOBEIE SHaueHuss @’ H Q.
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Ha npuHsiTHe OKOHYaTe/bHLIe 3HAYEHHA -MOMEHTOB Hadaja.::Ty
H KoHua T, 3aTMEHHS HAaXORAT JHHeHHOH MHTeprnoJsauHued Geccenesnt
3JleMeHTH X, Y, sind, cos d, u, # p H, C YTOYHEHHbIM 3HAYEHHEM P,
Beraucasior no (1.248)—(1.249) n, u tg @', a no HuM — reorpadu-
YecKHe KOODJAMHATH A M @ NYHKTOB BCTYIJIEHHS Ha 3eMJio M CXo/a
¢ 3emsH JyHHOR MONYTEHH:

h=ps—p, tgo=100675.t1g¢’. . (1.251)

BunuueneHnue H30XPpoOH Pemenne 3104 3ajgauu CBo-
AUTCS K BHIMHC/JEHHIO reorpapHyYecKHX KOOPAMHAT A H @ TeX TOodeK:
3eMHOll MOBEPXHOCTH, B KOTOPHIX HAYa/l0 HJH KOHEl WacTHOFO 3aT-
MEHHS NPOUCXOAUT B OAHH M TOT XKe MOMEHT [0 BCeMHPHOMY (cpenHeMy
TPHHBUYUCKOMY) HAH peMEepHIHOMY BpeMeHH. 3alaemcs OnpeelieH-
HEIM MOMeHToM Bpemedw T, 4As HEro BHITHCHIBaeM M3 Tabauust Gec-
CenéBLIX IEMeHTOB BeNMYHBH X, ¥, sin d, cos d, u, puitgf.

“Hanee, no ypasuenusM (1.235)

=B+ — M =(u —Ctgf) =1l
Etn=p—0=¢
BRIGHCAsEM E u n, am HIM A B Q.
s 3T0r0 NONOXKHM

x= msinM, y=mcosM,
} (1.252)

E=g¢sinN, m=gcosh,

npusem m >0, ¢ > 0.
[To u3BecTHEIM A MoMeHTa T 3HAuUEGHHAM X M Y HAXOAUM

m=+Vx2+4y* wu th=—E—, {1.253)

OTKYAa OZHO3Ha4YHO ompenensiem M mmo 3Hakam X H . 4

3anaBafAch MOCAELOBAaTeNbHLIMH 3HaueHHAMH { Yepes Kaxiuie 0,1
{nanpumep, { = 0,0; 0,1; 0,2 » 1. a.) n mosaras B NepBOM npuoau-
eHHu p = |, Haxoaum u3 ypaBHeHu# (1.235) sHadedns ¢* u g > 0
Ansa pasauuHbiX §. JIns Tex e 3HaueHU# BRIYHCAAEM 2= u—ttgf.)
fiocjie 4ero Haxoaum

=2

cos(M — N) = 5

, (1.254)

Jaromuii ABa sHaueHus (M — N), a cilefoBaTelbHO, ABa 3HaueHHs N,
tak kak M HMeeT TOJBKO OJHO 3HaueHue:

N=M_—-M-—N). (1.255)
3uan N u g, no dopmyaam (1.252) naxoaum GecceleBhi KOOPAH-
Hatel £ W 1 JABYX TOYEK 3eMHOA ROBEDXHOCTH, COOTBETCTBVIOUIHX

yraam N u npuHajjaexalux: oOiHa — H30XPOHE Havdana, a Apyraa —
¥30XpOHE KOHIA YacTHOTO 3aTMEeHHA. ,
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. Janee, no dopmynam

ctgu).== gtosd—g-nsind ]
n {1.256)

tgo = S—mgl‘"— (¢ sind 4+ ncosd) [

BHIUHC/EM Py H @', HaxoauM sin? @' u no (1.250) onpeaensiem p ==
= ] — 0,003369-sin? ¢’.

C nonyyeHHHIM 3HaueHHeM p MOBTOPAEM Bce BLIYHMCJEHHs CHa-
yaja ¥ No HalijleHHBM w, 7 tg @' BaxoaMM A = p, — p H @ M3

tg @ = 1,00675-tg . (1.251)

Briuncjienua AAs pasHuXx MOMeHTOB 7  AaAyT HapH APYTHX TOUYEK,
NO KOTOPHIM CTPOATCA H30XPOHH. BOCTOYHBIE CTOPOHH H30XPOHH
OTHOCATCA K HayaJy YacTHOTO 3aTMEHHS, a 3anafHble — K ero KoHILy.
Ha BocTouHyI0 H 3anajHyi0 CTOPOHE H30XPOHH AENATCS CBOHMH TOY-
KaMH OPBKOCHOBEHHS K CEBepHOH H I0XKHOA IpaHHNaM 8aTMEHHS,
WJIH K OJHOM H3 FPaHHUL, €CJIH BTOpas sABJseTcs MHHMOf (OTCyTCTBYET).

MsoxpoHnl, Beuucaennsie g § = 0,0, fBASIOTCA rpaHHIaMH
HauaJa ¥ KOHIA 3aTMeHMs npH Bocxose H saxofie Cosanna. Caenyer
NOMHHUTb, 4To npu { = 0,0 3HayeHHe P NOMKHO OHTh YBeJHYEHO Ha
0,00028 1 B dopMyJH G camoro Hauana noicrasiasercs p =< 1,00028.

Bruuucaenune H3o0¢as. Bruncienne usodpas ciaenyer
HauMHaTh ¢ GoabliHX (a3 YAaCTHOI'O 3aTMEHHs H MOCTENEHHO Hepexo-
JHTb K MeHbUIMM (pa3zaM. MaXKHO peKOMeHJ0BaTb CHayajia BEIYHCAATH
nsohasnl uepes uHTepBann ¢asn AD = 0,1, T.e. aa @, = 0,9;
0,8; 0,7 ¥ T. A., a 3aTeM, B cjJydyae HeOOXOAHMOCTH, H JJIsi IpOMe-
XKYTOUHLIX 3HaueHHH Dy, ‘

3anaemca onpepeneHHofi ¢asofi @, H onpeleJeHHEIM MOMEHTOM
BpemMeHH T, I KOTOPOro BHIMHChIBaeM H3 TabJuubl GeccesieBHX
s/eMeHTOB X, Y, X', y', sind, cosd, u,, p u tgf..

Jas BbIUHC/IEHHH MMeeM COOTHOLLEHHSA:

le=ue“étgfe; (1211)
m=1,(1 — 2®,) -4 0,5464-O©,; (1.228)
x—E=msinM, y—n=mcosM; . (1.219)
. x_g — xl_gl N
tgM = Pt tgN y— (1.215)
B
(P=p?—E—n (1.235)
IMo ycaosuio HauGoublueii Qasm tg M = —ctg N, nostomy H3
(1.215) nmeem :
=% __y—=n
th_ y—nm ¥ —F"

[lonaras B nepeoM npu6anxenud { =0, £ =0 u ' = 0, Ha-
xoaum 1no ¢opmyne (1.211) I, = u,, mno ¢opmyae (1.228)
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m = u, (1 —2 ®,) + 0,5464 ©,, 1 1o bopmye (1.215) tg M = — L,

Tlonyyaem xBa sHayeHHsa M, ONHO H3 KOTOPBIX COOTBETCTBYET TOUKE
8eMHOH MOBEPXHOCTH K IOTY OT JIMHHH UEGHTPAJbHOrO 3aTMEHHS,
a Jpyroe — K CeBepy OT Hee.

Ianee, no ¢opmyse (1.214) Briuncasiem § 4 1 Aas ABYX 3Haye-
Huit M u, nonaras p = 1, Haxonum no QopmyJe (1.235) sBenruunny g,
nocie 4yero onpeaeaseM &' u 1’

&’ = 0,004364.(f cosd — nsind), }

n =0,004364 £ sin d. (1.257)

C nonyyeHHBIMH 3HaueHHsAMH {, § M v’ CHOBa BBIYHCJAEM [0
dopmyaam (1.211), (1.228) u (1.215) I,, m u nBa 3navyenus M u 3a-
Tem no ¢opmynam (1.214) u (1.235) — HOBble, yTOUHEHHble 3Ha-
genus &, m w

To yTOUHEHHBIM 3HAUECHHSM E,nmu i onpezensieM u3 Qopmyn
(1.256) yacoBo# yroJa p, H IeOLeHTPHYECKYIO IIHPOTY @’, MO KOTOpO#
BBIYHC/ISiEM yTOuYHeHHOe 3HaueHue p [popmyaa (1. 250)]

C yrouHeHHHIMH 3HaueHHsMH p, {, &’ W 1) moBTOpsieM Bce BHIYHC-
JIeHHA 33aHOBO RO TeX NOp, Noka He GYAYT MOJyd4aTbCs OAMHAKOBLIE
3HaueHus M (pasjiMyHble AJS1 TOUEK K CeBepy H K IOry OT LeHTpaJb-
HOM NUHUH 3aTMeHHs), KOTOphle HNPHHHMAIOTCA 33 OKOHUaTeJbHBIE.
ITo STHM 3HaYEHHAM M HaxoauM OKOHuYaresbHble 3HaueHus &, n, §,
W, H @', MO KOTOPHIM BLIYUCIAIOTCH A H ¢ TOUEK AaHHOH H30(aswl
[q)opmym (1 256y u (1.251)].

HyxHo umeTb B BHAY, YTO HEKOTOpble TOUKH OKaXKyTCs MHH-
MEIMH d HX cjenyer or6pocHTe. OT6op Touek H30(a3wl MOKeT ObITh
OpoBesieH MO Xapakrepy MOJOXKeHHs H3odas3bl Ha KapTe 3aTMeHHS.

Ecan B Tex xe ¢opMyaax noJoxutb m == l;, T0 6yNyT BEIYHCIEHH A
H @ rpaHug TONHOTO HIM KoJdbLeoGpasHOTro sar
MEHHS.

CeBepHasd H ©OXHasa TPaHHUB 3aTMEeHHA
CeBepHas W I0XHAas FpaHHLbI SaTMEHHS NPEACTaBJsOT COO0OH reome-
TPHYECKOE MECTO TOUEK COeAHHEHHS (CThIKa) H30XPOH Hayasa H KoHua
3aTMeHUs], OTHOCSIIHXCA K OJNHOMY H TOMy ke MmoMeHTy. [Tostomy,
€c/1M Ha KapTy HaHeCeHHl U30XPOHBI Havyaja H KOHIA, TO, COefUHsAs
0/1aBHOM KPHBOH MX TOUKH CTbIKA, MOMXKHO MOJY4YUTH Ha KapTe ceBep-
HYIO H I0XKHYIO FPaHHIBI 3aTMEHMs, TaK KakK reorpaduyeckue Koop-
JHHATHI Au P, o6u1ue AJIs1 H30XPOH HayaJla M KOHILA 4acTHOro 3aTtme-
HHsl, OTHOCAIIUXCH K OZHOMY MOMEHTY BpeMeHH, OyAyT OJJHOBPEMEHHO
KOOpAMHATAMHU A H ¢ CEeBepHOH M 10)KHOH rpaHun satMmeHuda. [loatomy
BBHIYHCAATD A U @ Aas1 O6eHX rpaHull OTAENbHO HET HeOOXOAWMOCTH,
XOTS 3TO BIOJIHE BO3MOMKHO OCYUIeCTBHTb, €ClH B ¢opmyJae (1.228)
noyioxkuTh @, = 0, 1. €. m = [,. B 3TOM cayyae BLIUHC/IEHH: Aa-
LYT A H @ TOYEK CEBEPHOR H IOXHOA IpaHMi YaCTHOTO 3aTMEHHS,
OJHA H3 KOTOPHIX MOXET OKasaTbCsd MHUMOH (3ameuue _BTOpOrO
poaa). _
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Bruuucnenwme usoroH H3orons Hayana u KOHHIA 3ar-
MEHHST MOI'yT 6biTh BBIYHCJIEHE] NONYyTHO G BLIYHCJEHHEM H30XpOH H3
ycnoBui

—E=1{,.sinP,
¥—E=lL.sin } (1.258)

y—m =1l,-CosP,

rie P — nO3UIUOHHBIA yroJ, KOTOPHE B MOMEHT Hauaja 3aTMEeHHs
P > 180°% a B momenT koHuna P < 180°. CrenoBartesibHO, HOCKOJbKY
Ha onpefeqeHHHe MOMEHTHl T NPH BHIYHMCJIEHHH H30XPOH H3BECTHH
x, Y, & 1 u l,, MOXHO I BEIYHCJEHHBIX A U @ onpenenuts P. Coenu-
HASl Ha KapTe TOYKH C OAMHAKOBBIMH P mnpH Hauale (MM KOHIE)
YaCTHOIO SaTMEHHs, MNOJIyYHM H30TOHH Hayaaa (MM KOHIA) yacr-
HOIO 3aTMEHHA.

Hsoronn yryioB nojioxkeHus P, MOJAYYalOTCA aHAJIOTHUHO, €CJH
COEJHHATh HAa KapTe TOYKH G OJAMHAKOBRIMH P, = P —y.

B ceBepHbix mupoTax, npH ¢ B> 23° 26%, Bcerma y < 90°.

MoxxHo HesaBHCHMO ONpeNeNHTh A M ¢ TOUEK H30rOH s Ompe-
ReJIEHHOro MoMeHTa BpeMeHH T mo GeccesieBHIM SJIeMEHTaM X, Y,
cosd, sind, u,, p u tgf.

Ins storo 3ajaiorcs onpejeNeHHHM yrioMm P d, mosnaras B nep-
BOM npUG/AMIKeHHH [, = u, u p = 1, u3 ycnosuit (1.258) Haxompsr

E=x—u,sinP, }
nN=y—u,cosP

u {, onpenemsemyio uepes {2 = p? —E% — q2,

Hanee, no dopmynam (1.211), (1.256) u (1.250) Haxonar I, m,,
tg @' u yrouHeHHOe sHaueHHe p. C NOJYYEHHBIMH P H [, CHOBA BHI-
yucnstior §, M ¥ § H NOBTOPSIOT BEIYHCHAEHHE p, M tg @, N0 KOTOpHIM
yKe onpefeisioT A H ¢.

Ecan ectb HeOGXOAHMMOCTh BHIUHCJAHTH A H ¢ AJs 3allaHHBIX 3Ha-
YeHHH yIJla MOJIOXKEeHHSA OT 3eHHTa P,, TO Ha ONpefe/]eHHLIH MOMEHT
BpeMeHd T HaxoAfT

ctg® =-’y‘—
" ~ (1.259)
sin (& — y) —JesinPrsin g smp;smﬂ .

Broiuucsnus orciofa y, noaydaior P = P, + y H TeM caMbM CBO-
IAT 3ala4y K NpeiblAylieMy CJydaio onpeaeteHus A ¥ ¢ no P.
[TonoxeHnne NHHHH LEHTPANBHOTO 3aTMe-
Hua. Ieorpapuyeckne KOODAMHATBI A B @ TOUEK 3€MHOA MOBEpPX-
HOCTH, HaXOAALIHXCA Ha JIMHHHM LEHTPa/JbHOro 3aTMeHHs (T. €. B ce-
peauHe NOJIOCH MOJHOTO HJH KOJbLEeOOGPa3HOro 3aTMEHHs), MOTYT
OuTh onpeaeneHs U3 yeioBua m = 0, 1. e. (x — §)2 + (y — 1n)? = 0,
YTO BO3MOXHO JIHIIL [OpH
E=x u n==y. (1.260)
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CnenoBaTenbHO, Geps AAf ONPENEAERHOrO MOMmeHTa Bpemenn T
GecceneBR 3AEMEHTH X, Y, sin d, COsd, p 4 moJjlaras CHavala p =
= |, HAXOAAT

P=pt— 2t —? (1.261)
B 3ateMm

cosd —y sind
ctgpa = ¢ x“' R

. (1.262)
tge =LA (sind + ycosd).

Ianee, mo gopmynae (1.250) naxomar ¢, no gopmyre (1.261)
YTOUHSIOT 3HAUeHHe { H CHOBA BHIUHCIAIOT Wy M tg @, MO KOTOPEIM
onpezensiiorcss A U @ [dpopmyaa (1.251) 1.

BHuHenNeHHe COJHEeUHHX B8aTMEHHHA 1o
AuddepennnaJbHEHM nonpaskam O6croaTeqbCTBa
3aTMEHHS B KaKOM-JIH60 NpOU3BONBHOM NyHKTe F ¢ reorpagpuyecKumy
KOOpAHHATaM# A, @ MOryT OhiTb BLIUHCJEHH II0 H3BECTHHIM OGCTOA-
TeJbCTBAM 3aTMEHHMS Oiu3jexallero nyHkra Fy ¢ reorpadHuecKuMu
KOODIHHATAMH Ay, @y, HT0 OCOGEHHO YAOGHO B SKCHeAHUHMOHHBIX
YCAOBHSAX. )

[1ycTb H3BeCTHHI OOCTOATENbLCTBA SaTMEHHs B MyHKTe F, A, 1),
PEOLIEHTPHYECKHE KOODIWHATH KOTOPOTO CyThb p; H ¢i. OGosHaunM
yepe3 T, MOMEHT HayaJa 9YacTHOTO 3aTMeHHMs B NyHKTe Fy Ay 1),
¥ mycTb AJMsi 3TOTO MOMeHTa GeccesieBH KOOPAHHATH 3TOTO MYHKTA
6yayT &, N1, Gy, MMHYTHHE H3MeHeHHs Ei H 1)1, 9acOBOR yros TOYKH Z
B 5TOM IYHKTE pj, M GecceneBH SAEMEHTH X, ¥, x', y', sin d, cos d, p.

OuyeBHJHO, UYTO
pa, = b+ Ay (1.251)
O6GpasyeM pa3HOCTH:

a=x —§, b=y —m,
X=x—E, Y=y—np} (1.263)
[To 5TMM pa3sHOCTSM BBIYHCAHM KO3hPHUMEHTH:
A Yp,cos pjcos d + Yp, sin @; sin d cos p,, — Xp, sin Py sin py
aX v ’
B Xp, cos @j cospy - Yp, cosg; sin d sin p, (1.264)
- aX - bY ’

Hafizem pasHocTd reorpadHuyecKHX KOOPAHMHAT JABYX NYHKTOB!
Ap = ¢— @y 0 Ah = A — h;, npHueM A H A; OTCUHTHIBAIOTCH B OXHY
cTopony — K Boctoky. Torma nompaBka Bpewmend Af Ha Hadajo
gactHoro 3armenus B nyHkre F (A, @) Oyner

At = A-Agp -+ B-AA, (1.265)

rie Ap u A\ BuipaxeHH B panuaHax, a Af — B qacax cpeJHero Bpe-
MeHH.
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[Mockonbky ynoGmee A@ B AM BhpaXKaThb B MHHYTaX MJH CeKyH-
Zax nyr#, a Af — B MHHYTaX M/ CeKyHAaX BPEMEHH, HeOGXOIUMO
B ¢opmyny (1.265) BBecTH mepepoaHO KOIppuunHeHT B, saBucsuil
OF NPHUHATHIX €JIWHHLI H3MepeHuss. Ecau TpeGyercs Hafith Af B
MHHYyTax BpeMeHH, TOo npH Ag i Ak, 3anauHHX B MHHYTax Ayru ('),
p=0,017453, a npu Ap um AA, BeIpaxkeHHBIX B cekyHaax ayru ("),
B = 0,000291., Ecnn xe HeoOXOAMMO 3HaTh Af B CeKYHAAX BPEMeEHH,
TO B nepBoM Baprante P = 1,047196, a Bo BTOpOM P = 0,017453.
Toraa .

At =B (AAp - BAX) (1.265")
H MOMEHT Hayaia d4acTHOro 3armeHus B myHkre F (A, @)
T =T; -} At (1.266)

Jas onpeReseHUs NO3HOHOHHOIO yraa P Hauasa 3aTMeHHsI B MyHK-
te F (A, ) Haxoadar nompaBkm A, u A,
Ay =w (p;Sin 1 510 pa, Ap — p; COS @1 COS pp, AR),
Ay =—w(p cosgicosd Ap +pysingysindcospy, Ap -+ 1 (1.267)
-} p1 cos gy sin dsin py, AL).

3nech @ — KOI(RUIHEHT, 3aBHCAIIHA OT €NUHHUI H3MEPEHHA AQ
H A\, ecis A9 M AM BHpaxeHw B MuHyTax Ayrd (), 10 w =
= 290,89-10"% ecqu xe Ap H AMA BulpaxeHn B cekyHaax ayru ("),
0 w = 4,848-10-8,

Toraa nonpaska AP k no3uiuoHHOMY yray P, (usBecTHoMy Aas
nyHkTa ¢ A H @) GyAer

AP =0 (YA, — XA, (1.268)
OTKyZa HCKOMHH MO3HUMOHHLIA yroa
P=P | AP. (1.269

Bass ARs [IYHKTa Fl ()\’11 (pl) 3Ha4YeHHUA Elv N1» glr gi’ ni, Ba,, X,
¥, x*, y*, sind, cos d, p Ha MOMEHT KOHIA 4aCTHOIO 3aTMEHHS (H/H
Ha JpyrHe MOMEHTbi, B YaCTHOCTH Ha MOMEHT HauGojbiuet (dasni),
BLUHCASIOT NO TeM Xe (OpMysaM COUTBETCTBYIOIMHE MOMEHTH H
NO3HHHOHHHE YIVIK B nyHKTe F (A, ¢). Taxum o6pa3oM, BLUHC/AEHHS,
no CyurecTBy, CBOZSTCH K OTHCKaHHIO Kodh¢duuumeHtoB A u B Ha
onpejeseHHHe MOMeHTH BpemenH. OHH Jlerko MoryT OwiTh Haikije-
HH, €C/IH 110 HE3aBHCHMEIM BHIYHCJIEHHSIM H3BECTHH OOCTOSITEIbCTBA
3aTMEHHs emie B KaKHX-JH60 IBYX NyHKTax: F, (Ay, @) # F3 (A3, @g).

Beps Ha KaKOA-HHOYAb MOMEHT 32TMEHHS (HampHMep, Ha HaAyaJo)
pasHOCTH BO BpEeMEHH HaCTYIUIEHHS 3TOIO MOMEHTa A/ [yHKTOB
F1 Ay @1); Fo (Mg, @) B Fy (Ag, @), mOMyuHM '

Aty =Ty, — Ty, = AAqgy -+ BAb,, }
Ata = T;,. - TM = AA(pa—]— B Aka,
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OTKyja, pemas 3TH ypaBHeHHs, Haxoaum A u B:
A= Aty Ahg— AtgAdy 1
Agy Ahg— Ay Adg B’
B = Aty Ay — Aty Mgy ._L
Aps Ah, — Ay Ady B’

rre P — KosddunUeHT, 3aBUCALIMA OT €IMHHI M3MEPEHHS.

" Tlo A, m @ HcXomHoro nyekta Fj (A, @;) MOXHO BEIYHCIHTB
TOUKH H30XDOH, €C/IH JJIs OMNpeAeNeHHOH pasHOCTH- A¢ 3ajaBaThCs
SHAYEHHSIMH A M TO HEM onpelenath ¢. Toraa

Ah =2 —A,, Acp=At_B§IBM" 0 op=o, 1 Ap. (1.272)

(1.271)

AHaJIOTHYHO JJs1 MOJydYeHHs H30(as M H30rOH HaXOAAT NI
COOTBETCTBYIONIHX MOMEHTOB BPeMeHH 3HaueHlss A u B M BHUHCISIOT
A H ¢ no nonpaBkaM A® u AP orHocHTenbHO @ # Py HCXOIHOrO
nyHkra Fy (M, ¢1).

IOna wusopas, samaBasce AD ¥ A, MONYYHM

AD — wB A\

Ah=A—h;, Ap=—Fr—), =0, +Ap. (1.273)
Ilns  wusorod, 3ajaBasice AP u A, mnoayunM
Ah =4 — Ay, Acp:Ai—Ej_Bi‘_*, o= +Ap. (1.274)

Hau6Gosee TOUHBIMH BHIYHCJAeHHS OYAyT B TOM Cly4ae, €CJJH OHH
NpOBENeHH OTHOCHTENbHO HCXOAHOTO NYHKTa Fy (M, ¢,), Haxoas-
Hierocsi Ha JWHUH [EHTPaJbHOro saTMeHus. TOrja TOYHOCTb BEIMHC-
JeHH# coXpaHser cmiy Ha paccrosHus po 1000 km B 06e CTOpOHHI
OT JIHHHH LEHTPaJbHOTO 3aTMEHHS.

Jlaa mo6oro nyukra U, HaXOAAIIErocsi B M0JOCE IMONHOrO (konb-
11e06pa3HOr0) SaTMEHHsi, MOXKHO Au(depeHUHANbHEM METOIOM Ompe-
JEJIUTh NPOAOJIKHTENbHOCTb T MOJHOrO (K0/b11€06PA3HOT0) 3aTMEHUs
¥ NO3HLMOHHEIE YIJIE Broporo (P,) H Tperbero (Pg) KOHTaKTOB, €CaH
W3BECTHO PACCTOSIHHE m STOrO MyHKTa OT JHMHHM LEHTPaJbHOro
saTMeHHs. K ceBepy OT 3TOH JIMHHH /1 CUHTAETCS MOJOXHTEIbHBIM
(m > 0), a K Iory — OTpHUATE/IbHBIM (1 < 0). IMycTb WHpHHA NOJOCHE
TIOMHOrO COJNHEYHOro 3aTMeHHs (monocsl IaaBHoH dasw) ects D,
a HeKOTOpHIH NyHKT K JIeXHT Ha JIMHHH IEHTPAJbHOIO 3aTMEHHA
B TOH ee TOUKe, OT KOTOPOH M3MepsieTcsl paccTosHue m NyHKTa U
OT JIHHHH LEHTPAJbHOTO 3aTMeHHs (HampaBfeHue m = KU nepnex-
JHKYJSAPHO K JIHHHH LEHTPaNbHOTO aatmenus). [lycTs, fanee, B MyHK-
Te K NpOJO/XHTEJNBHOCTb MOMHOH (paskl PaBHACTCA To, 8 YIOX MEXNY
OCbl0 y M JIHHHell LEHTPaJbHOrO 3aTMEHHA €CTb N (yroa N noay-

yaercsl B IpOLECCE BHIYHCAECHHA 06CTOATENbCTB 3aTMEHHA B NYHKTE K).

. 2
Torga u3 ycaoBus sin € = -1—3"1 onpepensierca yroa ¥ u  sareM

T=1,c08®%, Py=N—9® u Py=N-91180% (1.275)
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Yroa ® nexutr B npepenax 0° < ¥ < 180°, npuuem sHak sin @
onpegensercs sHakoM m. [loTepa Npomo/KMTEeNbHOCTH AT MNOJHOH
¢asm B nyHkre U, oOyc/oBJeHHas €ro yAaJeHHOCTbIO OT JIHHHH
LEHTPAJLHOTO 3aTMEHMS,

Av =21 v, (1.276)

§ 22. Mpeasbiunchenne NOKpuiTHA 3Be3n JlyHo#R

fIBneHye NOKPHITHA 3Be3j], JIyHOH aHaJOTMYHO COJIHEUHHIM 3aTMme-
HHAM H HOSTOMY MOXeT GHITb BHIYHMCJIEHO MO TeM XKe ¢opMmynam, 4TO
H COJHEYHBIC SaTMEHHs, C TOil JMLIb pasHHueH, 4TO BHIMMEIA PajHyc,
CYTOYHBHI NapajlJIake H CYTOUHOE CMEIIEHHe NOKPLIBAEMOro CBeTHIa —
3Besfill PAaBHH HYJIO. DTH OGCTOATENbCTBA BHOCAT GoJblIHe yrpo-
IeHHs1 B CHOCOGH BHIUMCJEHHMH NOKPHTHH 3Be3n JIyHo#. ITokpnitne
sBeannl JIyHO! NpPOUCXOAHT BONHM3H rEOLEHTPHUYECKOro COEAHMHEHHHA
STHX CBETHJI MO NPSMOMY BOCXOXIEHHIO. MOMEHT Hava/la MNOKPHTHSA
npefumecTByer MOMeHTY 7T, TIeOIleHTPHYECKOro COeAHHEeHHd, a Mo-
MEHT KOHIA MOKPHTHA Hactynaer mnocne To.

Beeaem caenyiomue OG03HAUEHHS:

Ona JlyneR

0. — TEOLIEHTPHYECKOEe NpAMOe BOCXOXKJAEHHE,

Ao ¢ — uacoBoe H3MeHeHHe MNpPSMOTO BOCXOXAEHHS,

Ao’ ¢ — "acoBoe nepeMemenne JIyHE mo HeGecHOH napasieln,

8 ( — reoueHTpHYECKOE CKJIOHEHHE,

A8 — vacoBoe H3MeHEHHe CKJOHEHHs,

AS — pasHOCTb CKJIOHeHHH JIYHH H SBe3JHI,

p( — TOPH3OHTAJbHHI 3KBaTOpHAJbHHA napajyakc JIyHH,

r{ — BHIMMBIH TeOLEHTPHUECKHH paauyc JyHHOrO JHCKa,

X, Yy — KOOpIMHaTH B GecceleBoll cHCTeMe,

X', y' — vacoBbie H3MEHEHHS KOOPAMHAT X H Y,

P, — nosunyoHHbi yroj Hayaja IOKpPHTHA,

P, —nO3HLHOHHH YyroJa KOHLA MOKPHLITHHA,

P,, — yron moJIOXeHHsi OT 3eHHTa NpPH Hayaje NOKPHITHA,

P,, — YyroJ moJIoXeHHsi OT 3eHMTa NPH KOHIE MOKPHITHA.

Jdas aBes3am:

o — MpfIMOe BOCXOXKJECHHE,

8 — ckionenue,

|\ — 9acoBOii yroJ B Mecre HaGJIONEHHA.

IIyHkKT HaGAOJAEeHH !

A — reorpauueckass NOJrora,

@ — reorpaguyeckas IIHPOTa,

@' — reoueHTpHYeCKas IIHPOTA,

@ — reoueHTpHYeCKHH pajuyc-BeKTop (pamnyc 3emid B HyHKTE
Hal0IeHH ),

n — 4acoBoH MofAc,

E, n — GeccesNeBRl KOOPAUHATHI,

E!, 7' — uacoBhe H3MeHeHHsi O6eCCENEBHIX KOODAHHAT.
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MoMeHTH BpeMeHHu: :

Ty, — MOMEHT TreOLleHTPHUECKOrO COeNuHeHHs JIyHH €O 3Be3noH
10 NPSIMOMY BOCXOXKAEHHIO,

T, — HCXOAHBIA MOMEHT [/l BhHIYHCJEHHH, BHOHpaeMblii BOJIH3H
CepeJMHEl MOKPBITHSA,

Ty — MOMEHT HauyaJa NORPHTHA,

Ty — MOMEHT KOHIla NOKPHITHSA,

T — npoH3BOJIbHBIH MOMEHT BpeMeHH,

”S — 3Be3HOe BpeMs Ha TPHHBHYCKOM MepHAHAHE B TIPOH3BOJb-
HHI MOMEHT,

So — 3Be3jHOe BPeMs Ha IPHHBHUCKOM MepHAHaHe B MOMeHT T.

Bce BhiuHCHI€HHSI NPOBOASTCA B CHCTEMe BCEMHPHOrQ (IPHHBHY-
CKOT0) BpeMeHH, a 3aTeM, B cJyiae HEOGXOLUMOCTH, NEePeBOAATCH
B CHCTEMY Cp€AHero, NOSICHOro HJH JEKPeTHOro BpPEMEHH.

DnemMeHTaMH NOKPHITHA HaSHIBAIOTCH CJEAYIOLHE NATh BETHUMH!
Ty, u, Aag, ASg u AS Ha moment T, ‘

B nanbhefimeM npeanosnaraercsi, 4To BCe KBAaTOpHAJbHbBIE KOOP-
AVHATEL OTHECEHH K OJHOH H TO#l 3Ke smoxe.

ITpexxne Bcero HeO6X0AUMO NPOBECTH OTGOP 3Be3J, KOTOPHE MOTYT
6bTh MOKPHTH JIYHON. AHAJHTHYECKH STO ONpeAeasieTcs 1Jsi MOMeHTa
reoueHTpHYeCcKoro coeiuHeHus T, (Korza ag == @) H3 HepaBEHCTBA

|A8| =8¢ — 8] < 1,2726p¢ seci’ cos §, (1.277)

rie i’ — HaKJIoHeHHe JIYHHOH OpOGUTH K HeGeCHOMY 9KBaTOpY, MEHSIO-
Hieecs B 3aBUCHMOCTH OT IIOJIOKEHHSA JYHHBIX Y3J0B Ha SKJIHNTHKe,
INostomy, B3siB M3 AcrpoHoMHueckoro Exeroaunka CCCP 3HaueHns
9KBAaTOPHAJbHBIX KOOPAHHAT JIYHHl ¢ H O¢ B TeueHHe Mecsilla, MOXXHO
IJiss  KaXJoro sHayeHHs agq H O¢  BBRIUHCAHTD  BEJHYHHY
1,2726p¢ seci’ cos 8¢ n u3 ycaosus ¢opmyaws (1.277) noayuuts
npelieNbHble 3HaueHusi O 3Be3f, KOTOpble MOTYT ObiTh MOKPHITH JIy-
Ho# B RaHHOM Mecsine. OYyeBHAHO, FPaHHHBI, B MpeJeaax KOTOPHIX
npH RaHHOM O¢ BO3MOXXHO MOKPBITHE, ONpPENEJsIOTCH Kax

8=1>5¢ == A8, (1.278)

3ateM Mo 3Be3ZHHIM KaTajoraM (Hampumep, 1Mo Karajory 30aua-
KaJlbHBIX 3Be3], *)) OTHICKHBAIOTCH 3Be3Jlbl, 3KBAaTOPHAJIbHBIE KOOp-
JYHATEl KOTOPHIX, UCMNpABJEHHbIE 33 NPELEeCcCHIO, JeXaT B npeuenax
noaydyeHHbX 3HaueHW# & npu panHom a. Jlyullle Bocnosib3oBaTbes
CIMCKOM 3Be3ll, Ny6aukyemMbiM B AcTpoHoMH4YecKoM Exxeroanuke
CCCP, Tak Kak HX KOOpAMHATHl AAIOTCS Ha TEKYILYIO 3MOXY.

Ot6op NOKpHIBaeMBIX 3Be3] MOXKeT OhITh MPOH3BEAEH rpadHue-
CKHM cnoco6oM, CYLUIHOCTb KOTOPOrO COCTOMT B TOM, 4YTO Ha 3Be3f-
HYIO KapTy HaHOCAT BHAHUMHH reoueHTpuuYeckuil nytb JlyHu (nmo ee
KoopauHataM agq H O¢) ¥ mo oGe CTOPOHB OT HEro NPOBOAAT KpH-
BHI€, OTCTOSIIIHE OT reoueHTpHUYecKoro myTd JIYHEI Ha PacCTOAHHH
A =1,27-p¢. 3Besnnl, HaxoxAUIMECS B MPELeNaX MOJYUEHHOTO mosica,

*) Catalog of 3539 Zodiacal Stars for the Equinox 1950.0 by James Robertson.
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o6a3atenbHo noxpuBaiorca JIyHoft, HO, pasymeercd, HX NOKPHTHE
BRAHO He u3 Bcex MmecT 3emun. UtoGm oro6paTh 3BE3[H, MOKpHTHE
KOTODHIX MOXeT HaG/OJAaTbCH H3 AAaHHOTO NYHKTa, C reorpaduue-
CKHMH KOOpAMHATaMH A H ¢, HYXHO Ha 3Be3[[HOA KapTe HaHeCTH
TOMOUEHTPHYECKUA (T. €. BHAMMHA U3 AaHHOro Mecra) nyTb JIyHee
Ha (oHe 3Be3l. DTOT MyTb HOJYYAeTCsA CMEIECHHEM TeOleHTPHYECKOro
nytd Jlyuu K tory (8 npeaenax CCCP) Ha BeqmunHy napaiiakca
JIyHBl 1O CKJOHEHHIO (py) H K BOCTOKY HJIA K samajy Ha BeIHUHHY
napainakca 0O MPSMOMY BOCXOXKAEHHIO (pg). Cnocol mnocrpoenrs
TONOLEHTPHYECKOr0 JYHHOTO NyTH OGbfAcCHeR HHxe (cM. 141) npu
H3JIOKEHHH NOJYrpaduuecKoro MeTofa NpeJBHUHCIEHUs MOKPHTHHA
spe3n Jlynofi.
~ TpenBuuncienne NMOKpuTHA 3se3pn JIyHo#i COCTOHT B ompesene-
Huy MoMenToB T, u Ty ¥ yIiIoB nosnoxenuit P, u P, Hauana ¥ Koni'a
NOKPHITHS SBE3jib, HA3HBAEMBIX TAKKE WUCHEIHOBEHUEM W NOABACHUIM .
3Be3JHl.

CyIleCTBYIOT aHaJMTHYECKHe, rpadHuecKHe B CMemaHHue (noay-
féxacpuqecxue) cnoco6ul  MPENBHYHCAEHHS NOKpHTHA 3Besn Jlymoil.
' aHQJHTHUECKHM OTHOCHTCH TaKxke AHbdepeHIHaNbHbIA METo,i,
RO3BOJIAIOLIYA BLIIHCHTD YCJIOBHS NMOKPHITHSA 3Be3/ibl B JaHHOM NYHKTe
3eMHOll [OBEPXHOCTH M0 H3BECTHHM YCJOBHAM TMOKPHITHA TOH e
8Be3l B APYTHX NYHKTax HaGJioNeHu#. .

Bo Bcex STHX cnocof6ax HYXKHO Npexie BCero HafTH MOMEHT
FeoleHTPHYECKOT0 coeauBenua JIyHn co 3Besfoi no MPsSMOMY BOC-
XOXKIeHHI0, 3Has o 3Be3fibl, HYXHO no AcTpoRomuueckoMy Eixeron-
HUKY Ha#iTH MoMeHnTn Bpemenn Ty B T,, B KoTOpBHIE @¢ GMH3KO K o,
HO B MoMeHT T, a¢ < @, a B MoMeHT T, ag > c. OueBuaHo, B 3TCA
caysae T, < Ty < Ty, Tak kak npu T, NONKHO ObIThb Qg =

Onpenenenne T, 3HauWTeAbHO o6Gnersaercs TeM, 4TO Tenel's
B AcrponomuueckoM Exeropunke CCCP npuBoiaTca 3sHaueHHa o,
Aag, 8¢ n Ad¢ Ha kamamihi wac.

%’chn: B MoMeHnT T; koopauHaThl JIynut GyayT oy, 8¢y, 8 B MO-
menr T, KoOpAMHATH O6YyayT og., O ‘

Tornpa, snas, yto B MOMeHT Ty ag = o, HMEEM

T] = To b Atl, aqr =& — Aa« Atl,' 6(1 == 6« _— AG( Atl, ——
T2 == To —I— Atz, Qe =& + A(Z(( Atz, 6(2 = 6( + A6¢ Atz, } (1.2‘ ?)
rae 8¢ — ckaonenue JlyHn ans momenta T,

Orciofna HaxoauM B Aonsx yaca anGo
a — G((l

G«2 O
Aa« ’

CMOTPE MO TOMY, KaKoe 3HaueHHe MPSIMOTO BOCXOXAeHHS JIyHH Ji-
KHT 61nKe K o. SHaueHHs Af, 4 Af, B MuHHYyTax noayuarcd 1o ¢oj:-
MyJaam

Aty = , 6o Aly = (1.280)

G—G«l

Bty =60~ u Bty = 60-

(74({2—"“
AO!¢

(1.28°
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Us dopmyn (1.279) Boiuucasem T, u 8¢.
~ JanbuefmH#A X0i BEIMHC/IEHHH SaBHCHT OT NPHHSATOrO Crocoba;
Anaantnuecknii cnoco6 Becceasi. BceuencTBhe Toro, uto cyTou-
HBJ napasnjaxc 3Besjl paBeH HYJIIO, NPSMOYTONbHEE GecceneBbl KO-
opavHath JIyHul GymayT:
x cos 8¢ sin (¢ — @)

sin Pe :
sin 8§, cos 8 —cos 8, sin S cos (eg —9) ' (1.282)
— C q C
y sin Pq

WJH, NPHHMMasg BO BHHMaHHe ONH3KHe IDPYr K APYry S3HAueHHS o

H o BOIM3H TEOLEHTPHYECKOrO COeAMHEeHHs JIyHBI co 3Be3jof, mo-
JAYYEM

sin (6(( —-6)
sin Pq ’

—a
x=ﬁp—¢—-c056«, y=
HAM, npubanXKEHHO,
8¢ — b
Pe
rie ag —a, 6¢ — 6 ¥ pg BHpPANKAOTCA B ONHHX M TeX XKe eiu-
HHIAX — MHHYTaX WIH CEKYHIax AYTH.

YacoBrie u3MeHeHHs X' H Y’ OPSIMOYTONbHHIX KOODAMHAT X M Y
Jlynul onpegnensiorcs dopmynamu

y= , (1.283)

‘A

Ao,
x'=7«@cosé¢, Yy =— (1.284)

Torpa, npunsB 3a MCXOAHBIH MOMEHT BpeMeHH MoMeHT T, O/us-
Ku#i K Ty, nosyyum Aasi joGoro MomeHTa Bpemenu T

X=Xy, 4-xt, y=y,+yt, (1.285)

TAe X, U Y, OTHOCATCA K HCXOAHOoMy MoMmeHTy T, M ompexnensiorcs
¢opmynamu (1.283) na momentr T, a t=T — T,

3HaK Y, SaBHCHT OT nNOJOXeHUS JIYHH OTHOCHTENBHO MOKPHI-
BaeMo# 3Besfinl. IIpn A§ > O (uam 8¢ > 6) uentp JyHHOro Amcka
pacroJIoXen ceBepHee 3BE3IH U Y, > %; npu A8 < 0 (uam 8¢ < 9)
HEHTP JIYHHOTO AMCKAa pacnosioxkeH loxHee sBe3inl H y, < 0. Be-
JHYMHA X° BCera moJoxuTeNbHa W Gnuska K -+0,55; y* uMeer sHak
Ab¢ n mo abcomorHoit Beuuune He npesocxomuT 0,3. ITonmyTHO OT-
meTuM, 4Tt0 A8 < 0 BO3MOXKHO TOJBKO NpH @ < -+43° u mosrtomy,
B npenenax CCCP, xak npasuio, AS > 0, u Juwb B O4eHb PEAKUX
cnydasix, ¥ TO B caMHiX oxHBIX pafioHax CCCP, GmBaer A§ < 0.

Ecnu sa ucxonumiét MomeHT B3aTh Ty, T. €. monoxuts T, = T,,
To ¢opmyanr (1.283) u (1.285) ynpowaiorest, Tak Kak B STOM caydae
ag =a U x,=0

Onmnaxo 6pate T, 3a MCXOLHHIH MOMEHT He PEKOMEHAYyeTCs, Mo-
CKOJIbKY, KaK OPaBHJO, OH PAacHoOJIOXKeH aCHMMETPHYHO IO OTHOLIE-
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HHIO K MOMeHTaM Hauana T, ¥ KoHua T, MOKPHITHSA, 9TO BHOCHT J0-
NOMHUTENbHLIE HETOYHOCTH B BHIMHCJEHHs] H 3acTaBjseT B ofasa-
TeNbHOM MOPSAJKE MX NOBTOPSATh (HAXOAWTb Bropoe npubauxenue T
n T,). TloBTOpeHHe BbIYHC/IEHHHA 3aUacTyIO SIBJSETCS H3JIHIIHUM
NpH NpaBH/IbHOM BhiGope HcxofHOro MomeHTa T, GIHM3KOrO K cepe-
JHHE NMOKPHITHS. DTOT BEIOOP BeCbMa JIErKO MOXET ObITb OCYINECTBIEH
no Ta6a. V, 3auMCTBOBaHHOH M3 KHHTH axaj. A. A. Muxainosa
«Teopus satveHnnits. Ta6a. V cocrabieHa jisa reorpapuyecKux mupor

Ta6auuma V

P
" 36° |38°| 40°| 42°| 44°| 46°| 48°| 50°| 52°| 54° 56°I 5s°| 60°| 65°|740:
+0" o™ +0™[ o™ o™| o™| o™| 0™} 0™ 0™[ 0™| 0™} 0™| 0™| 0™ 0™| 0™
20 71717|7|7{6|6|6}6{5{5]|5|[5[4]3
40 15 115 [14 [14 13 13 12 iz |11 i [0 (10791816
41 0 22 22 |21 |20 [20 |19 (18 |18 |17 |16 |15 [15 [14 [12
20 29 |29 [28 127 26 |25 |24 [23 |22 |21 |20 {19 (18 |15 |12
40 36 135 134 [33 32 131 |30 [29 |28 [26 |25 [24 |23 (19 |15
42 0 43 42 |41 139 [38 |37 |36 [34 33 |31 |30 {28 {27 |22 |18
20 49 |48 |47 |45 |44 |42 |a1 [39 {37 |36 |34 [32 |30 |26 (21
40 55 |54 |52 |51 [49 |47 |46 |44 |42 |40 |38 |36 [34 |29 |23
+3 0 61 |59 |58 |56 [54 |52 {50 |48 [46 |44 |42 |40 (38 [32 126
20 66 |64 162 |60 |58 |56 {54 |52 |50 148 |45 |43 41 |34 |28
40 70 |68 167 |65 |62 {60 |58 |56 |54 |51 49 |46 [43 |37 |30
+4 0 74 |72 171 |68 |66 |64 |61 |59 |57 [54 |51 [49 |46 |39 |31
20 78 |76 {74 [72 169 |67 |64 |62 |59 |57 |54 [51 148 |41 |33
40 81 |79 |77 {74 |72 |69 [67 {64 |61 |59 [56 |53 |50 |42 [34
+5 0 83 |81 |79 |76 |74 |71 |69 |66 |63 |60 |57 |54 |51 143 |35
20 85 |82 [80 |78 |75 173 |70 67 |64 |61 [58 |55 |52 |44 {3
40 86 |83 [81 |79 |76 |73 |71 |68 165 |62 |59 |56 |53 [45 |3
46 0 86 184 181 |79 176 |74 |71 |68 |65 {62 |59 |56 [53 |45 |36
20 86 [83 |81 |79 |76 [73 |71 |68 |65 62 [59 |56 |53 |45 |36
40 85 |82 180 [78 {75 173 {70 |67 |64 |61 {58 |55 |52 |44 |36
+7 0 83 81 [79 |76 |74 |71 |69 |66 |63 |60 |57 [54 |51 |43 |35
20 81 |79 |77 |74 |72 |69 |67 |64 |61 |59 |56 {53 |50 |42 |34
40 78 |76 174 {72 169 |67 |64 62 |59 |57 |54 |51 |48 [41 |33
+8 0 74 |72 171 |68 |66 [64 |61 |59 |57 |54 |51 |49 {46 [39 |31
20 70 |68 167 165 |62 160 |58 |56 |54 |51 |49 [46 |43 [37 |30
40 66 |64 |62 160 |58 |56 |54 |52 |50 |48 |45 |43 [a1 [34 |28
49 0 +61 |59 |58 [56 |54 |52 |50 [48 |46 |44 |42 |40 |38 {32 |26

or ¢ = -+36° 1o ¢ = -+70° no aprymeHTy 4acoBOro yriia [ 3BE3JH
B JAHHOM NYHKTe HaG/IOfeHNsI B MOMEHT T reOLeHTPHYECKOTO COenH-
nenus JIyHEI co 3Besfoit. ITosTomy, 4TOGH MOJIB3OBATLCA Tabnune,
HYXKHO BEIMHCJIHTD

p=3So+A—a. (1.286)

o @ n p B Tab/uile HAXOXAT NONPaBKY AT, U TONA HCXOAHBIH MOMEHT
Gyner

T =To+ AT. (1.287)
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3Hak nompaBku At Gepercs no 3HAKy NpH M, YKa3bBAKOHIEMY
NOJNOXKEHHE 3Be3[Ikl OTHOCHTENbHO HeGEeCHOro MepHAMaHa: npu-p > 0
(3Be3pa HaxoAMTCA K 3amany oTr MepuauaHa) At > 0; nmpu p < 0
(3Be3ga — X BOCTOKY OT Mepuauana) At < 0.

Jasi NpOH3BOJbHHIX MOMEHTOB BpEMEHH YacCOBOH YroJl 3Be3fib

p=S8+1—a. (1.288)

3HaHMe YacoBOTO YIVIa P HEOGXONMMO NPH BLITHCAEHHH IPSIMO-
YroJIbHEIX GecceseBBIX KOOpAMHAT Habmioparens § u 1, A onpe-
JeJIeHUsT KOTOPHIX HaxomsaT ¢ u p: tg @ = 0,99330-tg ¢, p =
= 1 — 0,00339-sin® ¢'.
Torna kKoopaunaTh HaGaroparens
E=pcosg’'sinp, n=psing cosé—pcosy’ sincosp (1.289)
H UX 4acoBble M3MEHEHHS

§ =0,262516pcos g’ cosp, 1’ =0,262516pcosg’ cosdsinp. (1.290)

Has  ao60oro MoMeHTa BpEMeHH
T=Ty,+t (1.291)

OCHOBHOE YpaBHEHHME HHJIHHAPA JYHHOH TEHH (3aMEHSIOWEro KOHYC
JIYHHOR TEHH, NOCKOJbKY 3Be3jla fBAsercss OeCKOHEUHO yAa/leHHBIM
TOYEYHBIM HCTOUHHKOM CBeTa) 6yler uMeTb BHI

[, +28) — G+ EDP+H 1@+ 4t — (M, + )P =£2,  (1.292)

rae x,, Y, & M 1M, oTHocaTcs K momeHty T, a k = 0,2726 ects
JMHeHHBIA paauyc JIyHb (BbipaXKeHHbIH B S5KBaTOPHANbHBIX pajiHycax
3emau pg), yseauuennell Ha 0,00026 (ua 0”,9) 3a cuer BLICOTEI JyH-
HBEIX TOp.

[Nonoxus npu m >0 u n >0
Xy— & =msinM, —m, = mcosM,
5 A } (1.293)
X —%=nsinN, ¢y —n =ncosN,

Hafiem

m=+V{, =8P+, —mp% n=+VE—=FF+¢ -7 ]

_ gy — & . x —&
M= = 1 BN =

(1.294)

¥ras M v N onpeaensiioTcsi O4HO3HAauHO MO SHAKaM YHCJIHTeNS
H 3HaMeHaTeJs.

3uHas M v N, nHaxoaum
sin(L — Ny = 5-sin (M — N) (1.295)

B OTHICKHBaeM fABa 3HaueHHsa (L — N) u aBa 3naueHus cos (L — N).
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Torpa npoMeXyTOK BpeMeHH f, BHIPAXXEHHHHA B MHHYTax Bpe-
MeHH, Oyjer paBeH

t =60 [-ﬁ-cos(L—N)—% cos (M — N)], (1.296)

npHYeM AJs Hauana MOKPHTHA {y = ¢ npu cos (L — N) < 0 u ans
KOHHA MOKpHITHA & = ¢ npu cos (L — N) > 0.

MowmenTh Hauana T, ¥ koHua T, NMOKPHTHA ONPEAENAIOTCA COOT-
BETCTBEHHO H3 ¢opMya

Tu = Tu + tn, }
1.291
Ty=T,+1 (1.290)
Tlo ussectHnM (L — N) BHuHC/seM
L=(L—-N)+N (1.297)

¥ HaxXOJMM MO3HIHOHHHE yrin P, u P, Hauana H KOHLA MOKPHITHSA
spe3anl JlyHo#i. Ob6a yryla OTCUMTHIBAIOTCA NO RHCKY JIyHH OT ee
CeBepHON TOYKM, B HanpaBJEeHHH NPOTHB YacoBO# CTpeJKH, XKO
8Be3j sl M BHUHCAAIOTCS No0 ¢opmynae

P =L+ 180°. (1.298)

Jlna madana noxkpurus Py < 180° aas koHua mokpuTHs Py >
> 180°.

Yrau nonoxenus or senura P,, u P, B Te XXe MOMEHTH Hayaja
H KOHLUA NOKPHITHA BHYHCAAIOTCA no Qopmyse

P,=P—y, (1.299)

THe ¥y — NapajNakTHYecKu#l yroj, onpenensieMplfi pasfienbHO Ha
momeHTR! T, B T, H3 paBeHCTBa

tgy=-=%. ' (1.300)

Yraw P,, u P, OTCUHTHIBAIOTCA OT BEPXHEH TOYKH JIYHHOTO
AMcKa (HanpaB/JeHHON K 3eHHTY) aHaJIOFRYHO NO3HIHOHHOMY YTy,
npuyem P, < 180° u P, > 180°

Ecau momenTh Hayana Ty, ¥ koHua Ty MOKPHITHS 3Be3[bl TpeGyercs
ONPERNIHTb C TOYHOCTHIO 10 | MHHYTH, TO, KaK NPaBuJo, A0CTaTOYHO
OJIHOTO peIlleHHsi 3afayH NMPH YCJAOBHH, 9TO 32 MCXOAHBIA MoMmeHT T,
NPUHUMAETCA MOMEHT, OJH3KMA K cepefiuHe NOKPHITHA B JAAHHOM
secte 3emau. Tlpy HeOGXOAUMOCTH mOJYuyeHHS MOMeHTOB Ty ®m Ty
¢ GoJblllell TOYHOCTBIO BHIUHC/JAEHHMSA MOBTOPSIOT 33aHOBO, Pasfie/IbHO
A5 Hauajla M KOHUA NOKPHITHS, MPHHHMAasg 332 HCXOAHHIE BHIYHCJIEH-
poie MoMeHTH T, u T,. Toraa mnosaydaior OKOHUaTeNbHEIE 3HAaYe-
aust ¥ L, 00 KOTOPBIM HaXOAST MOMEHTHI H [TO3HIHOHHbIE YIJIB Hauaaa
¥ KOHIA NOKPLITHS, a8 eCJaH 3To Tpebyercsi, TO H YIJIBl MOJOXEHHA
OT 3eHHTa. 3aTeM BCe BHIYMCJIEHHbIE MOMEHTHl NIEPEBOAATCA B CHCTEMY
BpEMEeHH, NPHHATYI0O B Mecre HabmiofeHus.
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Juddepenupuanapupit MeTog. STOT METOA MO3BOJISAET OBICTPO ofIpe-
JeNUTh ¢ TOYHOCTHIO 10 1 MunyThl MOMeHTH Ty H Ty B J1I060M MyHKTE
HaGmogenus (A, ¢) no u3BecTHoIM MoMeHTaM T, M Ty Apyroro
nyskra (A, ¢;), Ha3HIBAEMOT'O B 5TOM CJlyyae OCHOBHBIM. [Ipuemyiembie
pesy/IbTaThl [OJAYYaloTCsl IPH YyJaJeHHH AAHHOIO MYHKTa OT OCHOB-
Horo B mpegenax 350 KM.

MoOMEHT Haua/jla TNOKPHITHA B HAHHOM IYHKTE

Ty=Ty—al—=2r)+b(®—q)+ oy (1.301)
MOMEHT KOHIA MOKPHITHA B JAHHOM OYHKTe

Ty=Teg— a(h =) 40 (@ — 9) — ©, (1.302)
npuueM A, @, A; 1 @y BhpaxeHsl B rpapycax, a (A — M), b (¢ — @) u
® = 0m,075 cos® ¢, (p — 9,)> — B MHHYTaX BpeMEHH.

3HayenHsi ® B MHHYTax BpeMeHu GepyTtcst u3 Taba. VI.
Ta6auma VI

Py LR
Q—0, 30° I 40° 50° 60° 70° jlo-9, 30° 40° 50° l 60° | 70°
1° § o™, o®,0 omo| o®,0 o®,0f 5| 1™,4 1™,1| o™,8 o™,5 0,2
2 020201101 {o00(]61}201161}I11])07]} 03
3 05 |04 ]103]02]011f7]3 22 | 15109 ] 04
4 09107 ] 05 )03 ([o01]8]4 3 20 121 06

3unauenns KoshduUHEHTOB @ U b Bcerja npusBoaaTcss B Tabuaule
06CTOATENBCTB MOKPBITUS B OCHOBHOM NYHKTE (A1, @y).

BoJiee yBepeHHble pe3yJbTaThl MOJYYAIOTCS NPH HCMOJb30BAHHH
06CTOATENBCTB MOKPHITHA B ABYX OCHOBHLIX MYHKTaX C Ay, @3 H Ag, @,.
Torna B dopmynax (1.301) u (1.302) kospduunentst a u b umetor
3HaueHHs

=0+ k(@—a), b=>b+k(by— by, ]

P —%
k—Q((Pz—“Pﬂ J

rae (1.303)

(a,, by, My v @, oTHOCSATCS K OnmxKaiilieMy OCHOBHOMY NYHKTY U &,
boy, Ay U @y — K Yy[aJEHHOMY OCHOBHOMY IYyHKTY).

Ecan @, — ¢, < 1°, TO 3TMM crmoco60M MNOMb30BATbCA HENb3d.
B ocranbHbIX cAyyasgX OH JaeT TOYHOCTh 10 1™ B npefenax pac-
crosiHuil go 550 KM JaHHOrO OYHKTa OT OCHOBRHHIX.

®opmynn AuddepeHunanbHOrO nepexoia Bceraa AaloTcs B Ta6-
JUIax nDOKpHMTHH 3Be3x Jlywoi. Ho caenyer umers B BUAY, YTO B He-
KOTODBIX €KeroHHKaX BOCTOUHAs J0JI0Ta CUMTAETCA OTPHUATENbHOM,
a 3anajHas — HOJ0XKUTEAbHOH, U TOTAa 3TO YYMTHIBAETCS MOJIOXKH-
TeNbHBIM 3HakKoMm (-F) uiaena a (M — A)), B oTyiuuhe OT BhLENpHUBE-
penHo#t dopmyannr (1.301).
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Cvmemanubiii (noayrpaduuecknii) cmoco6. HaunGosnee pacmpocrpa-
HEHHBIMH TpadHyYecKWMH Crnoco6aMH NPEABBYUCIEHHS IOKPHITHI
3Bes JIyHOR sBAAIOTCA C€nocoObl, npepnoxennnie npop. M. A. Ko-
BasbckuM ¥ . Illen6eprom. Crmoco6 M. A. KoBa/nbcKOro fBisercs
ypcto rpaduuecKuM M IpejycMaTpHBaeT TpaduuecKkoe NOCTPOEHHE
BCEX 5JIEMEHTOB MOKPHITHSI, A TaKKe NPOMEXYTOUHEIX BEJIHYHH, Tpe-
GyIOIHMXCS B NPOLECCE NPEABBIYHCAEHHS MOKPHITHA. DTH MOCTPOCHHS
BecbMa CJOXHbBI, KDONOTIHBH H °TpeOyioT BHIpAXKEHHSI PasHOCTH
CKJIOHeHH# JIYHEI ¥ 3Be3Jlbl ¥ YacOBBLIX nepememieHHH JIYHBI O CKJIO-
HEHHIO U NPSMOMY BOCXOXJEHHIO B JOJiX 3€MHOTO 3KBaTOPHa/bHOIO
panuyca. Cnoco6 3. lllen6epra mpHHALNEXKHT K NOJYrpaguyecKu,
HJM CMEMAHHBIM, M COCTOHT B rpaduyecKoM MOCTPOEHHH BHIMMOrO
NYTE 3Be3[bl OTHOCHTENbHO JIYHBHI, KOTOpas NPHHUMAeTCs 38 HENoA-
BHXHY10. HekoToprle NpoMexyTOYHbIE BeJTUYMHBI HAXOAATCA aHAJIH-
tuyecku. I'paduueckoe MOCTPOEHHE BHAMMOIO OTHOCHTENLHOTO NYyTH
3Be3fibl 3aCTaBJsieT NPHIHCHIBATL 3Be3Je IepeMElleHHs, HYHCIEHHO
paBHbie MepeMelleHnio JIYHE, HO ¢ OGPAaTHEIMU SHaKaMH. JTO o6eros-
TeNLCTBO YaCTO NPHBOAHUT K omnbkaM B mocTpoenuu. [Tostomy naunGo-
Jiee JIeTKHM, ObicTpeIM M Ge30muGOYHBIM crocoGoM rpaguyeckoro
npeasniuucienust 3Be3], JIyHOH c/eiyeT CYHTaTh BHIOU3MEHEHHLIH
cnoco6 npogd. Kosanbckoro, B KOTOPOM BBIUEPYHBAETCS BHAMMBIA
TONOLEHTPHYECKHH MyTb JIYHB OTHOCHTEJbHO HENOABHXKHON 3Be3Jbl
¥ rpaduuecKu ONPeNeNsIOTCs MOMEHTH H IMO3HIMOHHBIE YIVIBI Hauala
H KOHIA NOKpPHTHsA. Bce 3JeMeHTHl MOKPHITHS M BCIMOMOraTE/bHBIE
BEJIVUHHE BBLIUHCJASIOTCH aHAJAHTHYECKH, MOCKONbKY HX BbiYUC/IEHHE
He npejcTaBiseT TPYAHOCTeH. [10JIOXKHTENLHEIM B 3TOM noayrpagu-
YeCKOM CIoco6e BAsETCS 3aMeHa 9KBaTOPHAaJbHOTO pajuyca 3eMJIH ro-
PH30HTaJIbHBEIM 9KBATOPHAMbHEIM NapasiiakcoM JIyHbl B BCe MOCTpoOe-
HHS JeJaloTcs B NPHUBLIYHOH cHCTEMe 3KBAaTOPHA/bHBIX KOOPAHHAT.

IMo AaHHbIM AcTpoHoMHueckoro Exkerojnuka BBIYHC/IHM, Kak H
npexze (cm. ¢. 135), MomenT Ty reOLEHTPHUYECKOTO COSAHHEHHA JlyHet
O 3Be3n0fi Mo NPsSMOMY Bocxoxuenuio [popmyast (1.279)—(1.281)]
¥ JuHEHHON WHTepmoJsuuell HafifieM Ha STOT MOMEHT BHAUMBIA reo-
LeHTpuuecKu#t paauyc JIYHE 7, €e TOPH3OHTANbHbI SKBaTOpUaJbHBIH
napajJakc pg, NPAMOe BOCXOXJEHHE ¢, CKIOHEHHE 6¢, uacoBne
W3MeHEHHs ee TPSAMOrO BOCXOXJAeHHs Ao H CKJIOHEHHS 8¢. OkBa-
TOpHAJbHBE KOOPAHHATH! & H O 3Be3jibl OTHOCSATCH K TOH XKe SIOXe,
yTo M KoopauHaTH JIyHn. Hacosoit yroa p JIyHbl B JaHHOM NYHKTE
8eMHON IMOBEPXHOCTH BHIYHCASETCH ANA PasIHYHEIX MOMEHTOB Bpe-
menn T mo dopmyse (1.288).

[lycte reorpaduueckHe KOOPAMHATH NYHKTa HabmofeHuil cyTb b
(ronrota), ¢ (wHpoTa) H P (FEOLEHTPHUECKHH pajuyc-BeKTOp).

Tlo U3BECTHON () BHUMUCJISAEM TOUEHTPHUECKYIO LIHPOTY @° NYHKTA
nabaonennii tg ¢ = 0,99330-t¢ ¢ u, sHag @', HaXOMHM sin @*,
cos ¢’ u p=1—0,00339-sin? ¢".

B npemenax CCCP MOXHO B CpeiHEM CHHTaTh P = 0,998.

Tpunumaem MoMmeHT T reOLEHTPUYECKOTO COCAMHEHHSA JlyHut co
8Be3Jl0fi MO NPAMOMY BOCXOXKAEHHIO 32 HCXOAHBIH MOMEHT H AJS HEro
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umeeM: o¢ = a; A§ = 8¢ — 8 u gacosoe mepememenne Jlynn no
HefecHON mapanjenu

Aag = Aag cosb¢. (1.304)

Hanomuum, yto npu A8 > 0 HeHTp JIyHHOTO AMCKa PaclOJIOKEH
ceBepHee 3Be3fnl; mpH A8 < 0 HmeHTP JYHHOrO AMCKA DPAacnojoxeH
I0JKHEe 3Be3Jibl, (BO3MOXKHO TOJBKO /A reorpadHyecKHX HIHPOT @ <
< +43°%; B npegenax CCCP npakTuueckn Beersa A8 > 0 u B peakux
cnyvanx, NUIb B caMbiX oxHbiX pafionax CCCP, GriBaer A8 < 0.

N (x cedapromy nonwey wapa)

7"7+/” T
L ¢ 4
/B | F h-1"
4 ‘ ‘ 4 W
(ﬁ%ﬂﬁaﬁy) .U 'f Y, (k sanadly)
I
I / LAY,
. 5"
fud
5"
Ba B\ B Aon
I
L
114 ¢
7 Al
L\S‘ (1 Ipawromy nomocy Mupa)

Puc. 48. Ipadudeckufi MeTOX peuleHus 3afauy ONpeAesieHUA OOCTOATENLCTB MOKPHITHST
ape3l JIyHoR.

Bri6epem Maciutal ans rpaduueckoro pemenus sajaux. Becbma
yno6ubiM aBnsercss Macwrab 1’ =2 mm (1° = 120 mm).

Hanecem na aucte Gymaru (puc. 48) npamyio NS, npeicrapasio-
IYI0 KPYT CKJIOHEHHS, DNDOXOASIIN Yepe3 UEHTP JNYHHOFO AHCKA H
spesgy B MomeHt Ty (ag = a).

[lyctp Touka D Ha kpyre ckiaoHeHHs NS usoOpaxaer 3Besny
(e, 8). Ha pacctosunu BD = Ad oT Hee Ha TOM Xe Kpyre CKJOHe-
aua NS ormeruM Touky B, u3oOpaxaloillyio FeoneHTpHYecKoe NnoJo-
JeHHe IeHTpa JyHHoro Aucka B MomeHT T, Ilpu A8 > 0 uenrtp
AYHHOrO JAHCKa B oTMeuaercs Bbille 3Be3Abl D, T. €. B HanpaB/ieHUH
K ceBepHOMY mosiocy Mupa, npu A8 < 0 — nuxe sBesant D. [lpo-
BeAs M3 Toukd B, KaK U3 UEHTpa, OKPYKHOCTb pajuyca rg (B nmpH-
HATOM MacliTaGe), MOJYYHM TeOileHTPHYECKOe MOJIOKEHHE JIYHHOrO
aucka B Moment T, T. e. moJjoxenue JIyHbl, ycMarpuBaeMoe B 3TOT
MOMEHT M3 IeHTpa 3eMuH.
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Uepes neHTp B JyHHOTO AHCKA NPOBEAEM NEPNEHJUKYAAPHO K NS
npsmyéo EW, uzobpaxalomyio He6eCHYI0 napannesib €O CKAOHe-
HUeM O¢.

3a 1 uac go momenta T, T. e. B MoMent Ty = Ty — 1b, skBaToO-
puajibibie KOOpAHWHATH JIyHH OblH

aq1=0oqg —Aag, Og1=06¢ — Adg, (1.305)
a uepes wac mnocae Ty, B MOMeHT Ty = Ty -+ 1P, onu GymyT
G2 = 0 -]— Aa«, 6([2 == 6([ + AGQ. . (1306)

Boiuucaus no ¢opmyne (1.304) uacoBoe mnepemeinenne Ao’
Jlyus no HeGecHofi mapansean EW, OTNOXHM NO HEH SHaYeHH
Aa'¢ = AB = BC B 06e cTopoHbl OT ToukH B. Uepes nojyueHHue
toukH A u C npoBeleM nepreHAUKyAspbl K napaanend EW H Ha
HUX, OT Touek A ¥ C OTVIOXHM 4acoBoe H3MeHeHHe CKJAOHeHHs JIyH
Ad¢ = AF = CG. Ecan 8¢, < 8¢ (1. €. Abg > 0), T0 Ad¢ = A?
oTKJNajuBaerca BuH3 (—AS¢), B cropony ora, a Adg = CG — BBepx,
B CTODOHY YBE/IHUEHHS CKJIOHEHHs, TAK KaK B 3ToM ciydae Ad¢y > 8¢,
Ipu Ad¢ < 0 otpeskn A OTKNAALIBAIOTCS B NPOTHBOMNOJNOXKHBIX
Hanpasnenusx: AF — BBepX, K ceBepy, U CG — BHHM3, K IOIY.
Monyuennnie Toukn F u G H306pasaT reolleHTPUYECKOE NONOXKEHHE
HeHTpa JYHHOTO NHMCKA COOTBETCTBEHHO B MOMeHTH T3 M Ty, a mpsis
Mas FG 6Gyaer npeicTaBnaTh BUAUMHI reoleHTPHYECKHE NYTh LEHTPa
AYHHOTO AMCKa 8a ABa uaca, T.e. 3a HHTepBan Bpemend To—T;.
Otpesku FB n BG aBnaioTCcs OTpPeskamu 910ro myTH 3a 1b.

XoTa M3 LEHTpa 3eM/AH MOXET H He yCMaTPHBATbCS MOKPLITHA
soesfbl JIyHOH, OXHAKO BCJEACTBHE Napa/VIaKTHUECKOTO CMELIeHHS
JIVHH OHO MOXeT HaGJIOAaTbC W3 HEKOTOPHIX TOYEK SEMHOH mo-
BEpPXHOCTH, JI€XKAIMX B ONPEeNe/IEHHHIX FPaHHUAX reorpaduueckoft
IHPOTH @ M jaoaroThl A. Jlns nabmoparensi, HaXOAAUIErocs Ha ce-
sepHOfi reorpaduueckoli mmpore ¢ > §¢, NapaNIaKTHUECKOE CMe-
meHHe JIYHB K IOTy IO CKJOHEHHIO

ps = pp¢ (sIn @’ cos 8¢ — cos ¢’ sin & cos u). (1.307)
Tapannaktuueckoe cmemenne JIynbl no npsAMOMY BOCXOXKAEHHIO
Pa == ppq COS @’ sinpg (1.308)

1 npu 0° < pq < 180° oTKNajpBaeTCs Ha yepTexe BNPABO, K sanaly
(pe > 0), a mpu 180° < pg < 360° — BeBO, K BOCTOKY (P < 0).

BLMMCAMB CHauaja pg, 4 3aTeM py B po AN MoMeHToB Ty =
=Ty — 18, Ty u Ty = Ty -+ 11, oTNI0XKHM HA YepTEXKE MX SHaUe-
Husi. [1apaa/lakTHUECKOE CMellieHHe 110 CKJIOHEHHIO py OTKJAJbiBACTCA
10 KpyraM CKJIOHeHHs!, H NOCKoJbKY B mpenenax CCCP Bcerna py > 0,
OHO Beerja oTkaaamBaercsi K tory. Js momenta T; ps OTKIajb-
paeTcs OT TOYKH F (reoueHTpHUYecKoe NOJONKEHHE MEHTPa JAYHHOro
axcka B Moment T,) B Buie otpeska FF' = p,. IlapannaktHueckoe
CMeleHHe MO NpPSIMOMY BOCXOXAEHHIO p, = F'F" (ana Toro e
MOMEHTA) HYXHO OTJIOXKHMTb OT ToUKH F' no HeGecHOH napajueny,
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COTJIaCHO 3HAKY p, (Ha puc. 48 mpuuato p, = F'F" < 0 n omio-
3KEHO BJIEBO, K BOCTOKY).

Ananoruuso aasi Momenta T OTJIONKHM py = BB’ u p, = B'B”",
a aast Momenta Ty = Ty + 1M pg = GG’ u p, = G'G". [lonyuenusie
Touku F’, B", G” BaiyT TONOUEHTPHYECKHE MOJIOKEHHS LEHTPA JyH-
HOro aucka B MomeHTol T4y, Ty U T, 1no HaGJIOfeHHAM M3 HaHHOIO
ITYHKTa 3eMHOH NOBEPXHOCTH C reorpaguuecKUMH KOOpAHHATAMH A, ¢,
a cyerka usjioMansas aunus F’B"G” — BupuMBIil (TONIOLEHTPHYECKHU H)
nyTs JlyHel 3a 2 waca (ot T, Ao T,) WA TOrO Xe NYHKTA.

Ecau sBesna (a, 8) B moment 7, HaXOZUTCS K BOCTOKY OT HeGec-
HOTO MepuAMaHa MecTa HaGJIONeHHs], TO HAXONAT elle OJHO TOIO-
IEHTPHYECKOe IOJOXKEeHHe LEeHTpa JYHHOro jucka (aHamorumunoe F”)
Jnist Momerrta Ty = Ty — 20, Ecau ke 3Besaa B MomeHT Ty HAXOAUTCS
K samagy OT HeGeCHOro MepuauaHa, TO NONOGHOE XKe IMOCTPOeHHE
ocymectsasior gua T, = Ty + 2h.

Janee, u3 Touku D (3Be3a) paiuycoM r¢ JeNaloT Ha TOMOLEHTPH-
yeckoM nyTd JIyusl F"B"G” xBe 3aceukH, TOUKH NepeceyeHHsl KOTOPhIX
¢ stuM nyreM H u K AanyT BHIMMBIE NOJIOXKEHHS LEHTPa JYHHOTO
JMCKa B MOMeHTHl Hauana T, U koHua T, noxpuitus 3se3fnl D JlyHoi.

Ecnu papuyc rg OKaXeTcst MalbiM M He nepeceyercsi ¢ BUAMMBIM
nyrtem F’B"G", T0 MOKpHTHs 3Be3bl JIYHOH He MpOM3OHAET. Onucas
u3 Touek H u K OKpPYKHOCTH PaguycoM 7 ¢, MOJyduM BUAHMBIE MOJO-
JKEHHA JYHHOTO AUCKa B MOMEHTBI Haua/la M KOHIA MOKPLITHSA 3BE3/HL.

MowmenTsl Hauana T, ¥ KoHua T, TOKDHITHUSI HaxoaaTcs rpadu-
yeckuM nyteM. Tak xak nytd F’B” u B"G" Jlyna npoxonut 3a | gac,
T0 oTpe3ok F”B” = A, U3MepeHHHIH B MHIHMETPax, JacT MacwTat
BpeMeHH

60 [ MunyT
my =5 (S ) (1.309)

Hsmepus B MuiauMerpax otpesok HB" = d;, nonyuuMm HHTepBal

BpeMEeHH B MHHYTax

t1=m1'd1, (1.310)
ornensiomuiit MomeHT Ty ot Ty, OTKyAa
=Ty — 1. (1.311)
Ananoruuto, orpe3ok B"G" = A, nact macmiraG BpeMeHH
60 ¢ mamyT
My = A, \Tum ) ?

a B'K = d, onpefesuT UHTEPBAT BPEMEHH [, = Myd, B MHHYTaXx,
OTKYAa

Ty="To-t,. (1.311a)

Coepunum 3Besfly D ¢ toukamu H um K ¥ yepes HMX mpOBelleM

fnpsMble, NapajiielpHble KPYry CcKJoHeHHs NS, xo nepeceucHus

B Toukax L, u L, ¢ kpaem aucka Jlyun. Torma yron /L L.HD = Py
JACT MO3HIMOHHEIM yron P, Hayala MOKPHITHA 3Be3fitl. AHA/IOTHYHO
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yron [/ L.KD = P, npeacraBnsier coGoli nmo3sunuoHHEI! yronm P,
KOHLA TOKPHITHA 3Be3fel. O06a yIyia OTCUMTHIBAIOTCA OT CEBepHOM
roukd (L, u L,) NyHHOrO JuCKa NPOTHB YacOBOH CTPEJKH H H3Me-
PAIOTCA HA YepTexKe TPAHCHOPTHPOM. ‘

Ecayn HYXHO onpeienuTb yIribl nosoxenua P, u P,, OoT 3eHHTa
(T. e. oT BepxHefi TOYKH JIYHHOTO IHCKa), TO orpe3ku FB u BG pe-
aATcs ToukaMu V, u V, B TakoM e OTHOLICHHH, KaK H OTPe3KH
F'B" toukoit H u B"G" touko#i K, T.€. B OTHOIICHHH

FVy _ F'H _ A—d, ‘

VaB . HBT — 4 !
BVK _ BIIK — d2 (1.312)
VG KG' — B,—dy "

TMonyuennsie Touku V, u V, pasnenbHo coefuHseM ¢ Toukamu H
#u K u Ha nepecevenuu npameix V,H u V K ¢ KpaeM JyHHOTO AMCKa
otmeyaeM ToukH Uy H Ug. OT nojiyueHHbIX TO4YeK, NPOTHB YacOBOH
CTPEJKH, OTCYHTHIBAEM C IIOMOLLbIO TPAHCHNOPTHPA YIVIHI MOJOXKEHHS
OT 3€HHUTA:

A8 Havyaia mokpuitusi P, = /£ UHD, }
IS KOHHA MOKpHTUA P, = / U.KD.

Hdnsa Hauana nokpuitus Becerma P, < 180°, P, < 180°% pas
KOHLA NoKphTus P, > 180° P, > 180° ‘

BuanmMoe nonoxeHue H BeJHUYHHA JYHHOTO
cepna Bo BpeMs NOKpHTHs. Yacro GbiBaeT HYKHO 3HaTh
BHJMMOE NOJIOKEHHE H BEIHYUHY JIYHHOTO ceplia BO BpeMst LOKPHITHSA
ssesfiel JIyno#t. Jag sroro mo paHusiM ActpoHomuueckoro Exeron-
HHMKa BBbIYHCJAMM Ha 3afaHHmi# MomeHT Bpemenu (T, T, uau T,
TeoLeHTPHYECKHe SKBaTopHajbHEe KoopiuHath ConHuma og B Og
H HafiieM yroa ¥, onpepensieMblii paBeHCTBOM

ctg§ = cos 8¢ tg &y — sin 8¢ cos (ag —ap) )
sin (¢ — ag)

OT1n0KuB BHMHCTEHHEH yron & Ha H306paxKeHUH JYHHOTO JAUCKa
(puc. 48) oT ceBepHOi ero TOYKH L 10 4acoBOM CTpesiKe, MOJYYHM
tTouky a (%,= /. LBa), uepe3 KOTOPYIO npoBeleM AHAMETP JYHHOTO
aucka aBb. Uepes nentp B mposegeMm xuaMerp cd, nepneHAHKYJsAp-
HHA K aBb. KoHueBrie ToukH ¢ ¥ d 3TOro auamerpa GyayT KOHUAMH
JaynHoro cepna. Or TOYUKH @, B HanpaB/IeHHH YacOBOH CTPEJKH, OT-
JIOXKHUM AYTY Y = al, COOTBETCTBYIOILYIO BO3pacTy JIyHhHI, T. €. JyH-
HOH ¢ase. ITockoabKy cmHopuueckuit mepuop obpaueHus JIYHBL BO-
Kpyr 3emau (cuHommyeckuit Mecsiu) T, = 29,53 CyTOK M COOTBer-
CTBYeT Ha yeptexke ayre B 360°, To

° o

p=350 wm p=12°2.7, (1.315)
rie v — Bo3pact JIyHE, BEIpaXeHHEIi B CyTKax, KOTODHIH JErko
MOXeT OBITb MOACYMTAH MO MOMEHTY MNpPENILEeCTBYIOUEI0 HOBOJNYHHS.
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Tpu P < 180° u3 nonyuennoft Touxkw / omyckaem Ha juamerp ab
neprneHaukyaap If v TOUKRH ¢, f U d coeaunseM NJIaBHOH KPHBOH, npei-
craBasiioniedl AYHHBIA TepMuHaTtop. [loayuuBmmiics cepn cad 1306-
pPasuT BHAMMBIH JMYHHBIA cepm, T.e. ocseuwieHHy0 CoJiHHEM HacThb
Jlyun. Ecan ¥ > 180°, To uepes To4ky / npoOBOASIT AHaMeTpP JIYHHOTO
Mucka [Bl' 1 u3 ToukH !’ onyckawor Ha ab neprnenaukyasp l'f, a sateM
yaKe COCAHHAIOT TOYKH ¢, f B d myaBHOH KPHBOM.

Tlocne BhumcaeHuii Bce MOMEHTH OOBIYHO NPHUBOAAT K CHCTEME
cyeTa BpeMeHH, INPHHATOER B MecTe HabaoaeHuil.

[onyTHO OTMETHM 4YTO paccMOTpeHHoe BHILe rpaduyeckoe Io-
CTPOEHHE XOJa MOKPHITHA 3Be3isl JIYHOH MOeT ObITb BHINOJHEHO
H3 YCJOBUA HenoABMKHOH JIyHH H JBHXKEHHS OTHOCHTEJNbHO Hee
NOKphiBaemoli 3Be3frl. B 9TOM cilyyae aHalHMTHYECKH BEIYHCJI€HHBIM
BeJTHYHHAM JOJKEH NPUMHCHIBATHCA OOpaTHBHIA 3HaK.

§ 23. Moayrpaduueckufi MeTOA NPEABBLIYHCAEHHA
CONHEYHBIX 3aTMEHMUIA

DTOT MeToJ aHaJoTHYeH NoayrpadHuecKoMy METOAY NpPEABLIYHC-
JieHvs noKpuTHi 38e3n JlyHo# (cM. c. 141—146), u 3nech Tak:xe Heo6-
XOLHMBI reorpaguuecKkne KOOPAMHATHL A H @ MecTa, JJf KOTOPOTro
AOPOBOAATCSA BLIYHCIIEHHA.

Hs Actponomuueckoro Esxerojnuka BHINMHCHIBAIOT Ha MOMeHT Ty
reoueHTpuyeckoro coepunennsa Jiynn ¢ ConHuem no mpsiMoMy Boc-
XOXJAeHHIO chaeaywomue AaHHpie: g CosHua — npsMOe BOCXOXKJe-
HHE G H CKJIOHEeHHE Op, HX 4acoBbie H3MeHeHHsl AdagH Adg, yraosok
PamHycC re; AAa JIyHH — npsiMoe BOCXOXAEHHe o W CKioHexHe Og,
HX vYacoBbie u3meHeHus Aagq H Adg, yrioso#t paaumyc rg¢ U TOPH-
B0HTAJNbHBI 3KBATOPHAJLHEIA TNapalJiake pg.

Hanee Haxoast pasHoctb (8¢ — 8p), 2 Takke OTHOCHTENIbHOE
yacoBoe nepememeHHe JIyHel ne HeGeCHOHW napaJJienu

Aoy = (Aag — Aag)cos ¢ (1.316)

H N0 KPYry CKJOHEHHS
Abg = A8¢ — Adp. (1.317)
Yunoxas Aag u A8 moouepenno Ha 2 # Ha 3, NOAYYAKT KOOD-
IZuHatH JIyHel x, ¥ gy, oTHocHTesbHo CosHia B MOMeHTH Bpemenu T,

orcTosimue Ha 19, 20 u 3P (Bcero 6 MoMenTOB) B 0Ge CTOPOHBI OT MO-
MeHTa T,:

%o = Adig (T — To),
ys = (8¢ — bp) + AS (T — To).

Tposens na ueptexe (puc. 49) kpyr ckionenus Comuua NS,
OTMEeYaloT Ha HeM MOJIOXKEHHs UEHTPa colHeuHoro Aucka (D) u uenrpa
ayuuoro aucka (B) B Moment Bpemenn T, u, monaras Connie Hernox-
BHXKHbLIM, CTPOSIT 1O 3HAUEHHAM Xo H Y, BHIHMLIA FEOUEHTPHUECKHH

146



nyts Jlyunt FBG, aHanoruuHo TOMY, KaK OH CTPOHTCSI MPH BHYHCJ]E-
HUH MOKPHITHA 3Be3in JIyHOMH. .
3aTeM a5 BceX ceMH MoMenTtoB BpemeHH T, BkJiouas H Ty, Ha-
XOAAT CKJIOHeHHe JIyHEI
8=208¢ -+ A8¢ (T —Ty) (1.318)
H ee 4acoBoil yroJa
p=npg+ T —To) (1.319)
npuyeM ,
hg = So+MA—ag,
rae S, — 3BesgHoe BpeMsa B I'punBuue B MomeHT T, a A cumTaercs
HOJMIOXKUTENbHOM K BOCTOKY oT I'punBuua. [IpH TakoM ynpoOMmiCHHOM

| N (& cebepnay nomocy wupa)

Momenm Ty A

.=l ; - W
(& Goermony) » (X aanady)
4 ' 'V,{
£
4
Bl
7
3
I e
(4 F7

Puc. 49. K BLIYHC/JEHHIO COJIHEIHOTO SATMEHHSA.

cnocoGe BBIMHCJEHHS P HanGoJbINas NOrPEHOCTh B €ro onpejeieHny
ne npesnimaer 0°,3, a B noAas/AIOMEM GOJNbIIHHCTBE CAY9IaeB COCTAB-
aser oxkojo 0°,1, 4TO HUCKOJbLKO He OTpaxaercs Ha peayibHOH Toy-
HOCTH rpaduuecKkoro nOCTPOeHHd.

Haiinennsie no ¢opmynam (1.318) u (1.319) snavenus 6 v p wuc-
noabsytorcesa B gopmynax (1.307) u (1.308) ans BoluMcleHHS napad-
JIAKTHYECKOTO CMELEeHHs] Py H p, JIYHBl JJig BCeX CEMH MOMEHTUB
BpeMeHH, npuueM B 3TUX ¢opMyJax MOXKHO mojaratb @° = @ d
p = 0,998.

YauTeiBas sHaueHHs py M g, CTPOAT BHAMMBEIAL TOMOLEHTPHYE-
ckuit nyts Jlynn F’B"G”, Ha KOTOpOM OTMeualoTcs ABe TOUKH, H
#n K, nonyuaemnie 3aceukaMu B BHA€ LAYl DPaiHycoM rg-+ rq ¥ C
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LIEHTPOM B IIEHTPE COJIHEUHOTO IHCKA (D). Touku H n K o6osnauaior
UeHTp JYHHOTO [MCKa B MOMEHTHl €r0 BHEIIHEro KacaHHf C COJHeu-
HbIM JIUCKOM, T. €. B MOMEHTH Hauajga (mepBhlfi KOHTaKT) H KOHUA
(ueTBEPTHIA KOHTAaKT) HacCTHBIX (a3 3aTMEHHs. Camu TOUKH KacaHHA 4
W b JIETKO HAXONATCH NOCTPOCHHEM ABYX JIYHHEIX NHCKOB pajy-
COM r¢, € IeHTpaMu B Toukax H u K, a MO3HIMOHHBIE YIVIEI Py (Py)
" PjPK)Toqu KacaHusl H3MEPSIOTCS TPAHCIOPTHPOM [pU LEHTpe
coJiHeuHoro aucka (D), OT ero ceBepHOH TOYKH 71, B HaNpaBjeHHH
NpOTHB BPalleHHsi YaCOBOH CTPEJIKH.

Ecnu Tenepb Ha TONOLEHTpHUecKoM JayHHoM nytn F'B'G" ana-
JOTHYHBIM 06pa3oM HaMeTHThL JBé TOUKH 3aceuKaMM B BHAE AYT pa-
auycamMH rg—re (UpH KOJbHeoGpasHOM 3aTMEHHH — pajuycaMH
ro—rq), TO MONYYEHHbE TOYKH NAAyT NOJNOXKEHME LEHTPA JIYHHOTO
JICKa B MOMEHTHI €r0 BHYTPEHHEro KacaHHs C COJIHEYHBIM JUCKOM,
T. e. B MOMEHTH Hayasia (BTOpO¥ KOHTAKT) M KOHIA (TpeTuit KOHTAKT)
NOJIHOTO MJIH KOJbIeoGpasHOro 3aTMeHMs (3TH TOYKM Ha pHC. 49
He NMOKA3aHH, TAK KaK OH HJJIIOCTPHPYET XOA YacTHOTO COJIHEYHOTO
3aTMEHHS). :

Coenunus Toukn H u K pasfenbHo ¢ ToukamH Vy M Vy Ha reo-
LeHTpHYeCKOM JyHHOM NyTH FBG (MX mocTpoeHHe CM. Ha C. 145)
npsmpivu guuHsMa HV, u KV, npoBOAAT 3 LeEHTpA D conney-
HOTO AUCKA MapajjienbHbie HM mpsameie DZ, u DZ,, KoTopee B Ie-
PECEUEHHH C COTHEUHBIM JMCKOM JAI0T €ro TOUKH ¢ H e, o6pauieHHBIE
K 3€HMTY B MOMEHTH HauaJa H KOHIA HacTHhIX (a3 3aTMEHHS. Or
STHX TOYEK JIEeFKO OTCUMTATh YIVIHI OT 3eHMTa Py u P TOUEK Kaca-
HH$i COJMHEUHOrO M JIYHHOTO JMCKOB B STH K€ MOMEHTHl BPEMEHH
(uacTo 3TH yraiBl 0o603HaAyalOTCS 4epes Z, n 7).

OnyctuB U3 UeHTpa D COJIHEYHOTO AHCKA NEPNEHIBKYNAD DM
Ha TonoueHTpuyeckuit nyts F’B"G” JIyHbI, 10/1y4a10T Ha HEM TOUKY M,
COOTBETCTBYIOULYIO IIOJIOKEHHIO UEHTPa JIYHHOTO AHCKA B MOMEHT
Hau6oabIel (aspl COJHEYHOro 3aTMEHHsi, a NpPOBEAs U3 Hee, Kak
13 1eHTpa, OKPYXKHOCTb PaAHYCOM 7, HETPYAHO HalTH HaubosbIIYIO
¢asy saTMeHus

ro+rq—o

2rg ’

rie d — sakpuTas JIyHoH d9acTb AuaMeTpa COJHEYHOTO JHCKA H
0 — YIJIOBOE PACCTOSIHHE MEXAY LEeHTpaMM JUCKOB 060MX CBETHJI.

AHAJIOTHYHO ONpenensioTcs uacTHble (asel B Ji00ple  MOMEHTH
3aTMeHHS, TOJBKO B 3THX CaydYasx HeoO6Xopumo HafTH Ha TONOLEH-
TpuuecKoM nyTH JIYHH TOJOXEHHT LEHTPa JIYHHOro Jucka B 9TH
MOMEHTHI BpeMeHH.

CaMy MOMEHTH BPEMEHH ONpefie/IaioTcsi TaK Xe, KaK M B noayrpa-
(uuecKOM crnocoGe BbIYHCIEHHS noxpuiTHil 3Besf JIyHOH, ¢ TOH JAHIb
pasHuiefi, 4T0 OTPE3KH NYTH F'B" u B"G" Jlyna npoXOAMUT He 3a
1 uac, a 3a JpYroii HHTEPBaJ BpPeMeHH (2 WJH 3 uaca). Ilocne okOH-
waHHs BCeX BLIYMCJEHHH MOMEHTH MPHBOLATCA K NPUHATOH CHCTEME
cueTa BpEMEHH.
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§ 24. MNpensbiuncienne JyHHBIX 3aTMEHHA

fIBnienne AyHHO20 3amMmeHus COCTOHT B NOTPYKEHHH JIYHHI B 3eM-
HYIO TeHb. B 3aBHCHMOCTH OT CTemeHH MOTPYXKeHHS JIYHH B TeHb
3eMJIH JTYHHOE 3aTMEHHE MOXKET GhiTb IO M HB M HJIH YaCTHH M.
KoHnyc 3emHO#l TeHH oOpa3yeTcsi BHEIIHUMH KacaTelbHbiIMH K COJHLLY
u 3emse (puc. 50); BepuIHHA €O JIEKHT 3a Npele]aMu JYHHOH Op-
6uthl. BHyTpennne xe KacareabHeie K CojHuy H 3emie oGpasyior
pPacxXoAsIIMHACA KOHYC 3eMHOH IMOJYTeHH C BepIIWHOM, Jexkamei
mexpy ConHuem u 3emnel. B cBsisu ¢ 3THM norpyskenue JIyHb B 3eM-
HYIO TeHb, CTPOrO rOBOPS, HYXKHO HA3BIBATb MEHEGLIM SamMMeHUEM
JlyHel, B OTNIMUHE OT noaymenegozo sammenus, npu KoTopoM JiyHa
NPOXOAMT uepe3 mojayTeHb 3emau. [lonmyreHeBoe 3aTMeHMe He OOHa-

Puc. 60. OCpasoBaHHe KOHyca 3eMHOH TeHM M MOJYTEeHH (K OOBACHEHHIO SBJEHHS JAYHHBX
saTMeHuit).

py:xuBaercss HaOMIONEHHSMH HEBOOPY:KEHHHIM TI/1a30M, HO ¢ [IOMO-
b0 HHCTPYMEHTAJbHBIX CPEACTB 3aMeTHO Hebosblluoe ocjabieHue
ceera nonHoit Jlywe. Habmonenuss mnonyTeHeBHIX 3aTMEHH# mped-
CTaBJAIOT 3HAYHTEJILHBIH HHTEpeC AN HCCJENOBaHHA NPO3PayHOCTH
BEDXHHX CJIOEB 3€MHOM armocgepkl.

BenepctBue Hanuuua y 3emiiM aTMOCGEpPH KOHTYPHI 3€MHOH TEHH
H MOJIyTeHH BecbMa pasMmerthl. [lonepeunoe ceyenue oGoHX KOHYCOB
AOJKHO HMETb BHJ 3JIHNCOB (M3-3a cheponpanbHOi GopMbl 3emiH),
OJHAKO C AOCTATOUYHOH CTENEHbIO TOYHOCTH 00a KOHYCa MOXKHO IoJa-
raTb KPyroBelMH. Pa3MbiTOCTb KpaeB 3eMHO TE€HH NMPHBOAMT K TOMY,
4TO NOJIOKE€HHEe KOHTYpa TeHH Ha JIYHHOM JHCKe MOXeT OhITh ompe-
JEJEHO C TOYHOCTbIO, He npeBHIalomel ==6", U 3Ta PasMHITOCTb
YUYHTHIBA€TCSl BBEJEHHEM B pasMephl KOHTYpPOB TEeHH H IOJYTEHH

nonpaBoOYHOIO Ko3(pxpuuueHTa & = -% = 1,02. 310 ke o6cTos-

TEJIbCTBO HE IO3BOJISIET BLIYMC/ATH JIYHHBIE 3aTMEHHSI ¢ TOYHOCTEIO,
npepuiuaome =0m,5, ¥ M03TOMY MOXHO MNOJb3OBATHCS YMPOLIEH-
HREIM METOAOM BBIUMCJIEHHS.

3ajaya npeaBeMHC/EHHH JIYHHBHIX 3aTMEHHMA COCTOUT B onpefe-
JIEHHH MOMEHTOB KacaHHsi JIYHBI ¢ HOJIYTEHbIO H TEHbIO 3eMJd, MO-
MEHTa H BEeJIHYHHBH HanOosblied a3kl 3aTMEHHS, HPOROJNKHTENb-
HOCTH 3aTMEHHS, MO3HLHOHHLIX YIJIOB TOYEK KacaHH#, B ONpPEAC/IEHUR
TNIONIOXKEHUS Kpasa 3eMHofi TeHH Ha JIyHe B pa3/iHYHBIE MOMEHTHI Bpe-
MeHU H NOJIOXKEHHS FPaHHUL, BUAHMOCTH JIVHHOIO 3aTMEHHs1 Ha 3emie,
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Beeaem caeaywouse 0603HAYEHHA:

TeoneHTpHUECKHE SKBATOPHAJILHHE Seunofi SeMHOR

KOODAMAATH LEHTPOB Connna  “repn l-‘rg:};x- Jlynm
IMpsaMoe BoCXOXIeHHE ) o o %q
YacoBoe MSMEHEHHE NPSAMOrO BOCXOXKAEHHSA Aao Aa Ao Aa(
CxnoneHHe %o 8 ) 6(1
UacoBoe H3MeHEHHe CKJIOHCHHS A Ad Ad AG«
Bunumufi yriosofft pagmyc o r*) R*) e
SxeaTopuanbubifi FOPHSOHTANLHMA NMapanXake pg - -_ P

#) $Ha paccrosaun JIyuu or 3emiu.

[TockoMbKy UEHTP KOBTYPOB 3eMHOH TeHH H MOJYTeHH Bceraa
JIOKAT HAa SKJAUNTHKe, B TOUKE, AMAMETPaNbHO NPOTHBOMOJOKHOMA
pentpy Connua, 1O

a=tg-+ 180° u 8=—85. (1.320)

IMpu BuiuHMcHeHHH r # R ropHsoHTalb-
Hblil nmapaiaakc JIYyHH pg OTHOCAT He
K 9KBaTOPHAJbHOMY pajuycy 3emiH, a
K ee CpeiHeMy pajuycy, COOTBETCTBYIO-
memy reorpaduueckoil mupore @ = 45°
nosromy pq = 0,99833-p¢.

Pagnycnl sSeMHO# TeHH H MONYTEHH
onpenenqioTc BhIpaXEeHHAMH

r=1,02 . (0,99833p¢ — ro + Po), }
R =1,02.(0,99833p¢ +ro -+ po)-
(1.321)
PasHocTb pafuHycoB
R—r=204.10. (1.322)
Torza B MOMeHTHl Hauajla ¥ KOHLA
IOTyTEHEBOTO 3aTMEHH, T. €. B MOMEHTHI
pHeluHero Kacanus JIyHbl ¢ seMHO# no-
JyTeHbIO, YIVIOBOE PaccTosiHde O MeX1y
pac. 51, K | LeHTpaMH 3eMHOH TeHH W AYHHOTO JIHCKa
pars pacosomunawemny “uen. OyAer (puc. 51):
D ronn n bonyrenn B pas- 0= R 4 r¢ = 1,02 - (0,99833p¢ +
JIHYREEeMOMEeHTR SaTMEeHU A Hyﬂb‘-
+ro+po)tre.  (1.323)

B MOMEHT MOJHOro norpyxerns JIyHH B NONYTEHb HAH B MOMEHT
Hayasa Beixoza JIYHH H3 nOAyTeHH NMPOHCXONHT BHYTPEHHEe Kacanhe
Jlydiu ¢ nosayTeHblo H

03 = R —rg = 1,02 - (0,99833p¢ + 7o+ po) — rg.  (1:324)
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B mOMeHTH Hauala H KOHIA 4acTHOrO (TEHEBOro) 3aTMeHHsd,
T. €. B MOMEHTH BHEUIHEro KacaHHus JIyHH C 3eMHOA TeHbIO (NepBhHiH
H 4eTBEpPTHIAA KOHTAKTH), ‘

Oy==r--rqg= 1,02 . (0,99833p(( — o+ po)trg. (1.325)

B MOMeHTH Hada/la M KOHUA NOJHOrO TEHEBOTO 3aTMeHHs (BTOPOH
M TPeTHH KOHTaKTh) NPOHCXOJMT BHYTpPeHHee KacaHHe JIyHEI ¢ 3eM-
HOH TeHbIO, H TOrAA

oy =r—rg=1,02.(0,99833p(—r0 -+ po)—r¢.  (1.326)

Briudcnenue OGCTOATENLCTB JYHHOIO 3aTMEHHS MOXer GHTb Opo-
BEJICHO BYMS CIOCOGaMH: aHAJHTHYECKHM H rpaduyecKuM.

AdajuTHueckuii metoa. B J060H MOMEHT BpEMEHH 3KBaTOpH-
aJlbHBE KOOPAMHATH LEHTPOB 3€MHOM TEHH M JIYHHOrO JHCKa CBS3aHbI
COOTHOLUEHHAMH (pHC. §2):

sin o sin Q = cos §¢ sin (x¢ — @), (1.327)

sin g cos Q = sin 8¢ cos 8 —sin § cos 8¢ cos(wg —a), (1.328)
sinosin Py =cosdsin(a¢—a), (1.329)

sin o cos P; = sin 6 cos §¢ — sin ¢ cos 6 cos (ag — @), (1.330)
sin Q cos § == sin Py cos §¢, (1.331)

npuYeM O — YIVIOBOE PacCTOSHHE MEXAY UEHTPaMH JYHHOro AHCKa
# 3eMHOH TeHH; Q — MO3HIMOHHLIA YroJ HeHTPa JIyHHOro AHCKa MpH
HeHTpe 3€MHOH TeHH, OTCYHMTHIBAEMbIH NpPOTHB YaCOBOH CTPEJKH OT
HanpaBJeHHH K CeBepPHOMY noaiocy mupa; P, = 360° — P, rae P —
MO3HUHOHHBIN YroJ HEeHTPa 3eMHOH TeHH NPH [EHTPe JIYHHOrO JAHCKA.

O6rano B ¢opmynax (1.327)—(1.331) samensitor § na —8p u @
Ha a5 -+ 180°. Mul He pekoMeHAyeM JejlaTh BTOPOH 3aMeHHl, TaK Kak
IpYu BBIYHCJAEHHAX O Hefl 4acTo 3a6bIBAlOT H BHOCAT OWHGOKY, paB-
nywo 180°

[ostomy, samensas 6 Ha —O8, u P, Ha 360° — P, noayuum:

sin ¢ sin Q = cos §¢ sin (ag — a), (1.332)

sin ¢ cos Q = sin 8¢ cos 8 - sin §c0s 8¢ cos (aqg — ), (1.333)

sin ¢ sin P = —¢0s 8 sin (g — @), (1.334)
sin 0 cos P = —sin 8 cos §¢ — sin §¢ cos 8 cos (ag — @), (1.335)
sin Q cos 8 = —sin P cos §¢. (1.336)

MomeHT cepeaMHH 3atMeHuss T, (OH ke MOMeHT HaHOOJblueh
nuHeltHol ¢asm @, sarMenus) OaH30K K MomeHty T, reouneHtpH-
geckoro nporuBocTostHHa JIyHbl ¢ CojiHueM Mo NpsIMOMY BOCXOX[e-
HHio. BeseacTBHe Ma/biX M [OYTH MNPOMOPLUOHAJABHHIX BpeMeHH
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M3MeHeHH# ag, 8¢ ¥ &, 8 B TeueHHe Bcero saTMEHHs, OXBATHIBAIOMIEro
untepsan BpeMeHH AT ~ Tp == 3", BHYHC/IEHHE BCeX 06CTOATENBCTB

Coleprend
nomoc. Mupa

5
i)

_

3

%
%
(1

Puc. 52. Chepudeckufi TpeyroJbHHK; CBASBIBAIO-
wa 5KBAaTOPHaJbHblE KOOPAMHATHE IEHTPOB JYHHOTO
AMCKa H 3eMHOM TeHH.

3aTMEHHS [POBOXAT OTHO-
CHTE€JIbHO HCXOAHOTO MOMeH-
ta T,, 6auskoro K T, (M1H
otHocuTeabHo camoro Th),
M JIHIIb OpH HeOOXOAHMOCTH
YTOYHEHHUs Pe3yJIbTaToB
HaXOAAT BTOpPOe npHubanxe-
HHE BRIYHCJIEHHEIX MOMEH-
TOB BpeMeHH. HcxoaHuii
moment T, BuiGHpaeTcs Tax,
yTOGH OH COAEp2KaJ UeJsoe
YHCJAO JIECATKOB ~ MHUHYT,
410 ObJeryaeT TeXHHKY Bbl-
upcaeHuil. 3HaueHus o, O,
a¢, 8¢, 0, P u auHeiiHOH
¢asul sarmeHus (teHesoit @
H noayreHeso#t 6) B Teye-
HHe BCEro Xo0Ja 3aTMEHHSA
BHYHCJAAIOT Ha MOMEHTBE
BpeMeHH, pasJie/IeHHble HH-
tepBanam B 10 MHHYT, H
CcBOAAT B TaOJAUIY, HA3LIBa-
eMyi0 aheMepHI0H JIyHHOrO
3aTMEHHA.

ITo ademepunam Coanna
u JlyHsl, B3THM H3 AcT-
poHomugeckoro EXeroaHu-
Ka, UHTEpMOJHPOBaHHEM

(cM. ra. VI) naxonar momeHT Ty *) reOLEHTPHUECKOrO NPOTHBOCTOS-
gusa Jlyae ¢ CoJHLEM [0 NPAMOMY BOCXOX/IEHHIO; B MOMEHT Ty

o¢ = Ao -+ 12* umm ag = ag - 180°,

[o wacoBuiM M3MeHeHHaMm Aag, Adg, Aag n Adg skBaTopHaib-
HuiX Koopaunat Jlyuot n Connua Haxopsarag, 8¢, ap U 8p, a cieno-
BaTelbHO, o M O HeHTpa 3eMHOH TeHH, Ha MOMEHTH BpPeMeHH, OTCTOS-
wpe B o6e croponut or T, Ha 1P, 20 u 3b,

Ecau o, H 8, CyTh 9KBaTOpHa/bHble KOOPAWHATH Ha MOMeHT T,
10 a8 mo6oro APYroro MomeHta BpeMenu T

a=a, AT —Ty) u 8,=08,+A8T =Ty, (1.337)

rie T — T, BLIpaxeHO B YacaX M JECATHUYHBIX AONAX daca,

*) O momentax BpemesH cM. § 5 ra. L
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Jna nmeHTpa seMHON TeHH

a=ay+Aag (T —T,)

H 1.33
§=0,— A6 (T —T,). (1.338)

B rteyenne sarmenus o, (ag-— o) H (6¢ — 8) = (6¢ + 8p) sB-
JISIIOTCA CPABHHTEJNbHO MaJBIMH BeJHYHHAMH, H HMH MOXHO 3aMe-
HATH CHHYcH B ¢opmynaax (1.332)—(1.335).

O6osnauass npaeble uacTH paBeHcTB (1.332) u (1.333) uepes x
H y, NONyYuM AAA JIOGOTO MOMEHTA 3aTMEHHs:

osinQ=x, 0cosQ=yu o=+ 2. (1.339)

Torza x = (ag— @) cos 8¢ u y = 6¢ + 8o — ®, rae ® — mo-
npaBKa Ha H3MeHeHHe (og— o):

® = 206265 + sin 280 sin? 2L —=. (1.340)

3pech BEJIUYHHB ©, X H y BHIPaXKeHH B CEKYHAAX IAYTH.
Ilo 3HaueHHsIM X M y HA coceHHe MOMEHTHl BpeMEHH (pa3je/eH-
Hele HHTEpBaJOM B 1 9Yac) HaXOAAT HX YacOBhle H3MEHEHHS

KN=xs—x1, Y=y~ 4, (1.341)

THE X3, Yp H X3, Y3 CYThb BEJHUUHEI, OTHOCSLIMECS COOTBETCTBEHHO

K MOCTeAYIOWEMY M NPeIblAylleMy MOMEHTaM BpeMeHH.
YacoBble H3MEHEHHS! X' H y' MOTYT ObITh BBIYHCJEHH MO npub/H-

J}eHHBIM, HO BIIOJHE MNDHMEHHMHIM B 3TOM cJayyae QopMynaMm

"= (Aag — Aag)cosdg, y' = Adg -+ Adp, (1.342)

npHYeM BMOJIHE JOMYCTUMO B3ATh cos 8¢ TONBKO Ans MmoMeHTa T, WJH,
yro eme Jayuie, ana T.

OGo3nauas uepes Xy, Yo SHAUCHUS X U Y i1 HCXOAHOTO MOMeHTa T,
MOXHO CYHTaTh, 4TO JJa npousBoabHoro MoMentra I = T, 4 ¢
X U y onpereasorca ¢opmynaMH

X = xy+ x't, }

y=y-+y't, (1.343)
rie { BhIpaxeHO B JOJAX daca.

Takum o6pasoM, 3ajaBasd HHTEpPBajbl BpeMeHH {, MOXHO BHI-
YHCAMTD A4 JI060ro MoMeHTta I 3HaueHHd x H y M 3sateM no ¢op-
myaam (1.339) onpepenuts 0 H Q AJA STHX MOMEHTOB.

Ins BLIYHCAEHHST MOMEHTOB H MO3HIUOHHHIX YIVIOB KOHTaKTOB
Kpasi JIYHHOTO AHCKAa G MOJNIYTEHBIO M TEHbIO 3eMJH MOXKHO BOCHOJb-
80BaTheA CJAEAYIOIHM €nocoGoM pelueHHd,
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BBegeM BcnoMmorartenbHble BedHYHHHI m >0, n >0, M u N,
CBSI3aHHBIe Mex1y CcO0O0A COOTHOLUEHUAMH

msinM = x,, nsinN = x’, }

mcosM =y, ncosN =y, (1.344)

OTKyla Hafizem
m=+VIT n=+vm,]
_ % _ oz (1.345)
th""yo’ th— yl E

H onpejeauM 3HayeHHs M @ N B COOTBETCTBHH CO 3HaKamu dop-
mya (1.344).

Janee, cocraBuM pasHoctb (M — N) u saiigeM sin (M — N)
A cos (M — N). :

Torga BesMuMHa MO3HUMOHHOrO yriia Q IHeHTpPa JYHHOTO HHCKa
OpH LUEHTPEe 3eMHOH TEeHHM ONpeAeJUTCA H3 COOTHOLICHUHA

sin(Q—N)=4-sin(M—N) 1 Q=Q—N+N. (1.346)

Qopmyanst (1.346) maior aBa 3Badenus (Q — N) m Q, onso us
KOTOPHIX COOTBETCTBYeT Hadalay, a ApYyroe — KOHLOY HOJYTEHEBOro
AJIH TEHEBOI'O 3aTMEHHS,

Jna Havana 3aTMeHHuA

4+ 90° < (Q — N) < 4 270° u 180° < Q << 360%
AN KOHUA 3aTMeHHud

—90°P < Q=M< +90° 1 0°<Q<180°  (1.347)

Bonee ypmobHo onpejenasiTb NOJNOXMEHHE TOUEK KOHTAKTOB He HaA
KOHTYpe TeHH (WM NOJYTEHH), a Ha JYHHOM JAHCKe. DTO NOJOXKeHHe
onpejensercd MO3HUHOHHHIM YIJOM P npH LeHTpe JYHHOTrO JMcKa
(puc. 52), xoropuii onpeneasercs us ¢opmysau (1.336) Han, nona-
ras ¢ JOCTaTOYHOA CTeNEeHbIO TOYHOCTH, 4TO cos 8y =~ cos 8¢, no
Gonee npocroit ¢opmyJe

P =Q + 180°% (1.348)
Jna Hayana 3aTMeHusd
0° < P < 180,
AAA KOHUA 3aTMeldd
B PL 360°, (1.349)
Mowment HauGosblueh ¢ass
Tm=T,+ tm, (1.350)
fe 'm=—-—C0S(M—N) u BHpaXeHO B 10AAX 9aca, In ==

60 - m
n

= -

cos (M — N) BolpaxeHO B MHHYTaX BpeMeHH.
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IIpononxuTenbHOCTL 3aTMEHUS
g
T =2 - C0s(Q — N) BhipaxeHa B uyacax ]

i ,(1’35])

HJIH

T =120 —:—cos (Q — N) BHipaxeHa B MHUHYTaX,

rie AJas BHEIUHUX KOHTAaKTOB C 3eMHOH TeHbIO O = r - r¢, Aad
BHYTPEHHHX KOHTAaKTOB C 3€MHOH TeHbIO O = r —rg, AJi BHEUIHHX
KOHTAKTOB ¢ 3eMHOH moJyTeHblo O = R —+- r¢ M 1/ BHYTpPEHHHX
KOHTAKTOB G 3€MHOH NnoJiyTeHblo ¢ = R — r¢, a 3HaueHue cos (Q — N)
OTHOCHTCH K TEM JXe COOTBETCTBYIOIIMM KOHTaKTaM.

MoOMEHTH KOHTAKTOB, T. €. MOMEHTHl HauaJjia H KOHIla 3aTMEeHHS$
(MO/IHOTO, 4YacTHOIO, NOJIYTEHEBOrO), ONpeleJsioTCsl H3  YCJOBHA

T=T,+t rae t= +int—, (1.352)

T T
mpuyeM s Havanta — <0, a and koHma —- > 0.

Hpn BhIYHCJIEHHH MOMEHTOB KOHTAaKTOB IIOJie3HA NpOBepKa HX
Toy”HocTH. JIJiA 3TOrO no BHIYHCJIEHHBIM MOMEHTaM TH H TR OJHOro

T+ Tk
BHla 3aTMEHHA HAXOMAT Ty =——5—— U CPABHHBAIOT €ro ¢ pe-

8yJbTaToM, nojaydeHHbIM no ¢opmyae (1.350). Touno Tak xe T =
= T, — T, IOMXKHO coBmactb C pesysabratoM ¢opmynant (1.351).

BriuHcsieHus OGCTOSITENILCTB 3aTMEHHS 3HAYUTENbHO YNpollaloTcs,
€c/IH 3a HCXOAHHIH MomeHT T, mMpHHATb MOMeHT T, reOLEHTPHYECKOro
nporusocrositus JIyHe ¢ Comnnem. Tak Kak B 9TOT MOMeHT ag = o,
10 B popmyaax (1.340), (1.342) u (1.343) x, = 0, @ = 0, yo = 6¢ +
+8z, x=x'tuy= (8¢ + 8) + y't. Torna no dopmynam (1.344)
n (1.345) m =y, = 8¢+ 8o ¥ M = 0° mn 180°. CoorBeTcTBEHHO
VIIPOILAOTCA H OCTajlbHble BHIPaXKEHHA.

B n060H MOMEHT TEHEBOro 3aTMeHHsl ero JHuHedHas ¢asa

f+f((—0

O = p , (1.353)
a TpH [OJYTEHeBOM 3aTMEHMH JHHelHas ¢asa
6=M___q’ (1.353")

2rq

npuueM o ompepenasiercs no dgopmyJe

cos o =sin§sin 8¢ 2 cos dcos 8¢ cos (g — @)
HIH (1.354)
cos g =—sin 8¢ sind¢ + cos 8 cos d¢ cos(ag — a).
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HauGoabwas ¢asa O, TeHeBOro 3aTMeHHa u HanGoabluas dasa 0,
NOJNyTeHeBOro 3aTMeHHA MOXeT ObiTb Takxe HafileHa nO dopmyae

Oy (1 O) = =12 52‘?«‘”‘—”" , (1.355)

rhe MpH TEHEBOM 3aTMEHHH ¢ = r - r¢, @ NPH MOJYTEHEBOM 3aTMe-
HHH 0 = R + r¢.

[MosuuuoHHKE yron P B JiioGOA MOMEHT 3aTMEHHA JIerKO BHIYHC-
Jasierca no dopmyJae

sin P = — cos 8 2L — _cos 8o —S—.  (1.356)

Buiuncienua no gopmynam (1.354) n (1.356) TpeGyior npume-
HeHHsi IIECTH3HAUHEIX TaGJHI TPHrOHOMeTpHUecKHX yHkuumi. B npo-
THBHOM CJy4ae TOUHOCTh BBIYHCHACHHH 6yaeT HEAOCTaTOYHOM.

Tocsie BhIUHCAeHHHE OGCTOATENLCTB SaTMEHHA MOXKHO INOJNYYHTH
BTOpOE NPUG/MKEHHe MOMEHTOB KOHTaKTOB. Jlna sTOro HY»HO NpH-
HSITh BHIYMCJICHHBIE MOMEHTH 33 HCXOJIHBE H MOBTOPHTb BLIYMICJ]E-
HUS 33HOBO. YTOUHEHHE K€ BeIHUHHB NO3HUHOHHHX YrJ0B P MOXKHO
nposectd no ¢opmyne (1.356), moxcrasnas B Hee (@c—0a), o u
cos 85 AN COOTBETCTBYIOWIUX MOMEHTOB BPEMEHH (MOMEHTOB KOH-
TaKTOB).

JIyHHOe SaTMeHMe BHJHO Ha BCeM HOYHOM MNOJYIIapHH Seman.
BocTouHas TpaHMIa BHUIMMOCTH 3aTMEHHs MPOXOAHT
IO TeM MecTaM 3eMHOfi NOBEPXHOCTH, B KOTOPHIX SaTMEHHe HaqH-
HaeTci B MOMEHT saxofa JIyb. 3anaAHofhi rpaHHNed
aaTMeHHMs siBJsercd JHHHs, Ha KOTOPOH 3aTMeHHE 3aKaHUHBaeTcs
B MOMEHT BOCcXoAa JIyHbl. DTH TrpaHWlbl, HasbiBaeMble Np el e b -
HHIMH JUHHSAMH 3aTMeHH s, BHUHCAAIOTCA OGHYHO M1
Hauana M KOHIA YacTHOTO H MOJHOTO 3aTMEHHs, a TaKxe IJf €ro
HauGosbiesi ¢asml.

[Mycrb T ecTb MOMEHT 1O BCEMHPHOMY (rpHHBHYCKOMY) BpEMeHH,
B KOTOpHIi HacTynaeT sajaHHas (asa JYHHOrO 3aTMEHUA (nauano,
Koueu, HauGosbmas ¢asa). Toraa, BHYMCIMB HA MOMEHT T 3BesnHOe
spema S B I'puHBHUE B 3Hasf G B STOT MOMEHT, HaliieM HacoBO#
yroa f, Jlyss B [punsuue. B mecte BOCXOAa (unu saxopa) JIyHn Ha
HIYpPOTe ¢ B TOT XKE MOMEHT yacopoll yroan Oyaer l¢, npHueM

cosz¢ = sin @sin 8¢ -+ cospcos ¢ cosiq. (1.357)

3nech 2( — SEHHTHOE PaccTOfHHMe LEHTpPa JIYHH B MOMEHTH ee
BOCXOJla H 3aXoja,

2¢ =904r¢—pgc+o, (1.358)

rie o — pedpakuus B TrOpPH3OHTE. *

TlockoNbKY pedpakuus MeHsercs OTO JHA KO AHIO, TO NpHXO-
AWTCH BBOAUTb CPEfHION pedpariuio p = 35’, a aTO0 O3HayaeT, 4ro
HET CMBIC/Ia YUHTHIBATh TOUHbIC 3HAUEHHAA r¢ H p ¥ AOCTATOUHO Orpa:
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HAYHTBCA HX CPeNHMMH sHaueHusamH r¢ = 15’ 39" m p¢= 57’ 30"
YTO DPHBOXMT K 3HaueHHsM 2zg = 89°53',1 u cos z¢ = 0,002 007.
3Has Ha TOT € MOMEHT 8¢, 3aJaloTCi Pas/MUHBIMA @ M 10 ¢op-
myae (1.357) BuuMcasiOT MIS KaxOH ¢ ABa SsHaUeHUA f¢i ANA BOG-
xona f¢ <0 n aas saxoza f¢ > 0.
T'eorpaguueckas AOATOTa A MeCT, JIEKallUX Ha DPEAe/bHBIX
JMHHAX, DOJYYHTCA H3 paBeHCTBa

A= tg = to (1.359)

OTHOLIeHHe IVIOWAAH S TOH WacTH JIYHHOro JHCKa, KOTOpas mo-
KpHITa 3eMHOfl TEHbIO, K IVIOLA/H Sy BCETO JIYHHOTO AHCKA Ha3LIBACTCH
nogepxtocmroll ¢pasoti 3aTMeHHs. OueBMIHO, nOBepXHOCTHas (pasa

S
('Do=—s- MOXeT ObITh BhIUMCJAeHa A JMOOG0T0 MOMEHTa BpeMEHH
. (]
no nuHefiHod ¢pase 3aTMEHHUSA ®. Jna storo Haijem il TEHEBOTO
: p , -
saTMeHHS b = — (,zum NONYTEHEBOro 3aTMEeHHA b = r—) H BH-
« ) ¢

UHCATMM HA OMNpeJieleHHBE MOMEHTH BPEMEHH BeNHYHHY % ==
=2.VO(1—=®)(b—P)(b+1— ®). Torna

Oy = — 1631+ o — %, (1.360)

npHYEM YIVIB Py U v, BHPAXEHH! B PajiHaHaX U ONpeLenslioTes paBen-
CTBaMH

nosinp, =20V, (1.361)

Sil’l \pg =

®
T 1—29

‘3Haqefmﬂ ®, mis b= 2,60; 2,66, 2,70 u 2,80 npuseicHHR
B taba. VIL
Ta6auma VII

D
2,60 | 2,66 2,70 2,80

0,1 0,04487 0,04497 0,04509 0,04528
0,2 0,12447 0,12484 0,12506 0,12561
0,3 0,22404 0,22462 0,22496 0,22588
0,4 0,33717 0,33793 0,33840 0,33959
0,6 0,45944 0,46000 0,46059 0,46202
0,6 0,58556 0,58651 0,58717 0,58841
0,7 0,71218 0,71319 0,71347 0,71485
0,8 0,83217 0,83285 0,83332 0,83436
0,9 0,93635 0,93672 0,93696 - 0,93744
1,0 1,00000 1,00000 1,00000 1,00000

fIpuMep BHYHCIEHHS NOJHOTO JYHHOTO 3aTMemus 7 ‘gosi6pa 1957 r. U3 sde-
mepua Jlye n Connua Ha HOAGPDL 1957 r., NOMEIIEHHHX B AcCTpoHOMHYecKoM Exxe-
rogunke Ha 1957 r. Haxomum:

To= 7 Hoa6pa, 14716™43° no BcemmpHomy Bpemenn, HaAH To= 14°16™,7.
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IFpaduuecknii MeTon BHIYHCJACHHA JNyHHBIX 3aTmeHni. Maes aroro
cnoco6a 6yleT fiCHAa H3 PacCMOTPEHHOrO HHXe NpHMepa rpaguue-
CKOTO BhIYHCJIEHHS] OGCTOSAITE/NBCTB JIYHHOrO 3aTMeHHst 7 Hos0ps
1957 r.

Hafizem, Kak u panee (cM. c¢. 157—158), Heo6XOAHMbE BENMUHHEL
Ty = 14" 16™,7 npumem sa mcxoaubii MoMenT
ag = 14" 49™ 48° ag= 2"49™48°

Ao = -+10%,0 = 150",0 bag = +2™07%,9 = -}-1918",5
60 = —16°18" 43" 6(( == 415° 54’ 14"

AGO = —44",3 Aﬁ(( = +6" 25",4 = -385",4
o= 8",9 pg = 55’ 35",4 = 3335",4
ro = 16’ 08,6 = 968”,6 = 16',1 re= 15’ 08",1 =908",1 = 15,1

a= 2M49m4g 8 = -16° 18’ 43"

r= 2418" =40',3

R = 4394 =173,2

b=-"—= 266 b’=£—=4,84,
¢ ¢
Aag = +150",0; Aa(( = --1918",5; Aoc« — Aa0=+1768”,5;

cos 6« = -}0,961 723;
0A =x" = (Aog — Aag) cos b = +1701" = +-28',4;
AD =y’ = A8 -+ A8y = +341",1 =57
OC =yg=08¢ +8,=0"24'20" =—24'.5; x,=0.

Ha aucre Gymaru npoBefieM JBe B3aHMHO MepPMNEHIHKY/SPHEE NpsMbie, Touka O
nepeceueHuss KOTOPHX H306Pa3uT LeHTP KOHTYPOB 3eMHOH TeHH H noayTenu (pHc. 53).
IMpamas NS npeiacTaBUT KPYr CKJOHEHHs, NPOXOAAIHA uepe3 LEHTP 3eMHOH TeRH
p MoMmeHT To; HanpaBsaenne or O K N ecTb HampasJieHHe K CEBEPHOMY MOJIOCY MHpa.
IMpsamas EW u3oGpaxaer HeGechyio napanjenb; OFE — HanpasjeHHe K BOCTOKY;
OW — x sanany.

Buifepem macimtaG A8 H306paKeHHs YIJIOBHIX BeNHUHH (GosbmiMit macuiral
ofecrieunBaeT GOJLIIYIO TOYHOCTH BHIMCAEHHN); Ha pHC. 53 npuuaro 1 mM = 2.

B npuusToM MacitaGe onuiuem us O fBe OKPYKHOCTH: OJHY pamuycom r = 40,3
(koHTYp TeHH) ® Apyryio pamuycom R = 73',2 (KOHTYp NOJyTeHH).

To neGecHofi napanseny or Toukn O oT/IOXHM OTpe3ok 0A = x' = 28,4 (B cTo0-
POHY YBeJHUEHHS IPSMOIO BOCXOXNIEHMS), KOTOPHIH NpeNCTaBJIseT nepemeinenne
JIynn no HeGecnoli napaniens EW 3a 1 gac OTHOCHTeJILHO 3€MHOR Tenu. M3 Toukn A
BOCCTABHM NEPIeHAMKYJIADP, HA KOTOPOM OTIOXHM oTpesok AD = y' (ecan AD <0,
TO €ro cJIefyeT OTKAaALBaTh BHHS, B cTopoHy S). [Tonyuennni oTpesox OD npexncras-
JIfieT BeIHUHHY NepeMelieHHs IeHTpa JYHHOTO JHCKa 3a 1 yac u, c/1efioBaTe/IbHO, Cay-
KHT MaciuTaboM Bpemenn: OD = 1 yac = 14,6 mm.

OrnoxuM ma npaMoft NS otpesoxk OC = y, = —24',5, moayuum touxky C,
B KOTOPO#i Haxoiutcsi LeHTp JIyHo B MOMeHT To ee TI'eOLEHTPHYECKOro BPOTHBO-
crosinus ¢ Coanuem. Ilpamas FG, nposefiennas uepes C napaanensuo OD, usoGpa-
SuT BUAKMBIA MyTh JIYHH BO BpeMs 3aTMeHus. Touka C npeicTaBisieT TAKkKe MOMEHT

T, = 14016™,7.
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Hcenonways macmitaG spemenu (1 wac = 14,6 mM; | munyra = 0,24 mm), oTa0-
xuMm ‘Ha upamofi FG or touku C snpaso otpesok 4,1 mm, coorsercteylomuft 16™,7;
NoNY9HM TOUKY, H306PaMaOMmylo MOMeHT T = 14P0™,0. Ot sTOR TOUKH BIIPABO H
BJIeBO mo npsMofi FG oT/oXHM OTpe3kH, pasHue 14,6 mm (1 yac) u momyunm Tl?un,
cooTBeTcTBYylOmue MOMenTam Bpemenn 1170™,0, 1280™,0, 13"0™,0, 1570™ 0, 16"0™,0
u 177070 Onyctus 13 Toukn O Ha npsmyio FG nepnenzukyasp OM, nonyqam TOUKy
M, B KOTOPOIi LEHTP JIYHHOTO JIUCKA HAXOAUTCS B cepefuHe 3aTMeHHd T H B KOTO-
poii HacTynaer Hauboablnag ¢asza satmenus @y,

Teneps papuycom re= 15,1 nocTpoum psx OKpyxKHOCTel, H306paKaOUIUX
NOJIOXKEeHHe JIYHHOTO JIHCKa B Pa3/IHYHHE MOMEHTH 3aTMeHHA. LIeHTPH 3THX OKpyXK-
HOCTel JieXar Ha npsiMok FG. Tak, NOCTPOUB OKPYXKHOCTH, KacaTe/JbHBIE K MOJYTEHH,

A

$

Puc, 53. IMoctpoenue Ansa rpadudueckoro crnocoba onpefesieHusi 06CTOATENLCTE AYHHONO 3aTe
MeHust 7 Hoabpa 1957 r.

MHl IOAYYHM TOUKH 7'y H T, B KOTOPHX HaXOAMTCS JYHHHH RHCK B MOMEHTH BCTYN-
nesus B nonyreds (T)) u Buixoaa H3 Hee (T)). DTH TOUKH NONYYAlOTCH, €CIAH H3
nenrpa O nposects ayru paguycom U= R -T— re= 88',3. Ilo macmra6y spemenn
’
onpeje/sieM STH MOMeNTH: T; = 11h31m 2 T,= 17h22™,3, kotopre Gan3Ku K BH-
YHCACHHEIM anajHTHYecKH. IIposens uepes Touku Ty M T; pajuyCH, napajjeibHHE
NS,, H3MEDHUM MOSHUHOHHHE YIJn P MexJy HEMH M HanpasJeHHsamu u3 Hux (T}
1 Ty) K Touxe O (MM K TOYKAM KACaHHA JYHHOTO JHCKaA C TOJYTeHbIO); MJIA Hayaaa
’ L4

MONyTEeHEBOro SaTveHuss P, = 63°,0; L% KOHUA NOJYTEHEBOTO 3aTMEHHA Py =
= 274°5,

Ana.uomqug CTPOATCA NOJIOMEHHA JYHHOrO IHCKA IS BHYTPEHHHX KOHTAaKTOB
¢ noayrensio (T2 u T3), BHEWIHHX KOHTAKTOB C TEHBIO (T u Ty), BHYTPEHHHX KOHTAK-
108 ¢ TeHbio (T'y # T3 Ha uepTexe He NOKA3aHH), CePeAUHL 3aTMEHHS (T/) H ANA MO-
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MeHTa reclleHTpHYecKoro nporusoctonnnn (7). [lo macurraly BpeMeRu M C IOMOMLLIO
TPaHCTIOpTHPA HafifeM:

T,=12037",2 T,=16"16"1; T =I12"44™6; T,=16"08™.8;

Py=53°  Py=284%
T = 14"25™ 9.

Jlaxe npn neGonbIOM MacluTabe TMOCTPOEHHS NOXyUeHHwe 3Hauenns T u P
6au3k¥ K BHIUNCJAEHHLIM paHee.

OTMeTHM Ha nepnenauky/aspe OM Touky L ero nmepecegenust ¢ KpaeM JyHHOrO
AucKa (nast HauGoabluiell Gasnl) H NPOATHM NEPIIEHAHKYNAP KO NepeceyeHus ¢ Apyro#
Toukofi K Kpast JYHHOTO IHCKa M ToukOH B KouTypa semuoil Tenu. Torpa sanGonb-

" LB )
was auHelinag Tenepas ¢asa @, = L Hamepus otpesox LB = 15,7 mm n 3Hag,

yto KL = 2r¢ = 15,1 mM, mafizem ©,= 1,04.

Tono6Hble MOCTPOEHHS B Clyyae HEOGXOAMMOCTH MOrYT ObITh MPOBEACHH AJd
J1060TO0 MOMEHTA 3aTMEHHS.

[panulEl BHAMMOCTH 3aTMEHHS Jerko MOryT GuTb OnpefeleHsl Mo raobycey.
Jlnsi 3TOro HaXoAsT TeorpaduyecKHe KOOPAMHATH A; H @, MecTa, B KoTopom JlyHa
B Da3IHUHEE MOMEHTH 3aTMEHHSI NPOXOAHT uepes 3eduT: A, =AM — So. @, = 6(,

rae Sp — IPHHBHYCKOE 3BE3NHOE BpeMs, G ¢ H 5 ¢ ~— KoopauHaTH JIyHE TS TeX xe

MOMEHTOB BPEMEHH.

U3 HailieHHHIX TOYeK NPOBOAAT OKPYMHOCTH paguycoM 90°; 3TH OKPYIKHOCTH
¥ GYAYT COOTBETCTBYIOUMMH NPERETbHEIME JIMHHAME, Teorpaduyeckue KOOPAKHATH
TOYEK KOTODHIX CHHMalTCA ¢ TraoGyca.

[TosoxeHMe Kpas 3eMHOH TEHH Ha JYHHOM JMCKe OIpefeisiercs cejeHorpadu-
YeCKHMH KOOpJHHATaMH: ceJleHorpaduueckofi Koarotoi A m ceseHorpadHuecKoit
wnpotoik . JIns aToro nyxno H306pa3nTh CeTKY ceseHorpauuecKolf CHCTeMu KOOp-
AuHAT B opTorpaduueckoft npoekiyuy. Jlyuile Bcero BOCNOJIB3OBATHCS VIS STOH NeIH
OpTOTpahuuecKHMH CeTKamn Aist 06paGoTki HaGmofennii CosHua, NpH/AraeMbIMH
K lanHomy KajeHgapio (MX HYKHO CKOMHPOBATE Ha KaJIbKy).

Tak Kak pajuyc CETKM paBeH 5 cM, TO pajuyc OKDYXHOCTH, uzofpaxaiomieil

. r
KOHTYp 3eMHO} TenH, 10JKeH GbiTb paBeH 5-b cM, rie b = - JJ151 TYHHOTO 3aTMe-
(6

BHa 7 HOosiGpa 1957 r. b == +— = 2,66. [TosToMy HauepTHM Ha JincTe OyMary OKpyx-

HOCTb paguycoMm r = 5.2,66 = 13,3 cM *) (puc. 54) H [OCTPOMM HA TOM JKe YepTexe
nyTh JIYHH BO BpeMsi 34TMEHHT, K4K 5TO TOJIBKO YTO GblJIO OGBACHEHO **), Ha nps-
moit FG HameTHM TOUKH, OTCTOSI[AE APYr OT APyra Ha 10 mun Bpemenu. B atH TouKH
MEL GYJleM NOMELlaTh UeHTDP OpTorpaduueckoll CETKH IPH OMpeleeRHH cenenorpadu-
yeckHMX KOOpAKHAT A B P Kpast 3eMHOM TeHH Ha JYHHOH MOBEPXHOCTH B ONPENCICHHbIC
MOMEHTH BpPEMEHH.

Bestefersue aubpammit Jlysw no foJrore W HEpOTe cesenorpadHuecKre Koop-
AMBATH Ao ¥ By BRAHMOrO LEHTPa JIYHHOTO JHCKA KONECMIOTCE B OMPENEACHHbIX Mpe-
neaax. 3uaveHns Ag # Po Ha Havano cyTox (ua 0" BCeMRPHOTO BpeMeHH) MPHBORATCA
B pasjene ¢U3HYECKHX KOOPAMHAT JIYyHBHI 2CTPOHOMHMYECKHX €XKEerOJHHKOB 4 KaJeH-
aapeft (B ActpoHommueckom Exeropuuke CCCP sToT pasfen Ha3HBaerTcs: «Ddeme-
puin Ans duanyeckux HaGmofeHuit JIyEu»). B aToM Xe pasiene npuBOAMTCH BHAM-

*) Ha puc. 54 macmra6 ymeHblieH B naTh pas.

**) Ecin BCe MpeluAYIIee NOCTpOEHHE NMPOBecTH Ha 60JpMmOM JucTe GyMard o
BLIGPATH TaKofi MacITa6, TIPH KOTOPOM IHCK JIYHEI H306pasHTCS KPYIrOM AHAMETPOM
10 cM, TO HajOGHOCTL B CMEIMAABLHOM BTODHUHOM MOCTPOEHMH OTNajaeT.
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MOE MOJIO)KEeHHE NPOCKUMH JYHROR OCH H@ KADTEWHHYIO TNJIOCKOCTH, OfpeRRJIeMoe
MO3HIHOHHBLIM YIIOM P, OTCYMTHIBACMLIM OT CeBePHON TOUKH JYHHOIQ AMCNA IPOTEB
gacoBoit cTpeskd. [lostomy oprorpadmeckyio ceTKy cieayer BHORDATH B 3aBRCEMOCTH:
oT 3HaueHus $,, # OPHEHTHPOBATL ¢ — B COOTBETCTBHH CO 3HAUeHWeM P.

Brnumem n3 Actponomudeckoro Emeroaunxa ma 1957 r. suavenus fo, Ag u P

na 0P 7 nonbps n 8 womGpa 1957 r.:
7 noabpsa, OF B, =—0°40; Ay=-—3°70; P =330°4;
8 mosbps, 0F PBo=-+1°08; Ay=—4°,42; P = 342°,9.
Mo stum pannmiM Haiaem Bo, Ag ¥ P Ha MomeHT cepeiuHn 3atMeHus T, =
= 14P26™,7 ~ 141 ,5; B, = +0°,5, A, = —4°,0, P = 341°,5 — Bce 5TH BETHUHHL

N

Puc. 54. OnpegeJieHue NOJOXKEHHS Kpas 8eMHO TeHH Ha JIYHHOM JHCKe npd 3aTMeHud JIYHH
7 HosGps 1937 r.

oKpyraens fo 0°,5, Tak Kak Gosblieli TOUHOCTA OTCYeTa OPTOrpaduveckass ceTKa He
ofecrieynBaer.

B cootserctBuH ¢ By = -+0°,5 cesoBano 6ut BHGpaTh OPTOTPadHUECKYIO CETKY.
Ho B npuaaraemom Ha6ope HMEIOTCS CETKH JIHGO Aist By = -1-0°(0Go3Hauena «B -+ 0%),
6o aas Po = --1° (06osnauena «B -+ 1%). MoxHO BOCnONB30BATHCA Ji0GOH n3
HEX, HO B Pe3y/IbTaTH naMepenuii B crexyer BHecTH mompasky AP = B, — B. [lpu
Bhi6Ope ceTkH «B - 0% nonpaska AP = By — B= +0°56— 0°=+0°5. Ilpu
BhiGope ceTkH «B - 1% nonpaska AP = fy— B = +0°5— 1° = —0°5.

Bri6epeM cetky «B -+ 0%, 1. e. Ap = +0°5. . .

[Tycts Ham TpeGyercss OnNpeleMHTh HOJIOXKEHHe Kpad 3eMHOH TeHH Ha JIYHHOM
NOBEPXHOCTH B MOMeHT T'= 13"30™ o scemupHoMy Bpemenn. Ma Touku na npamo#t FG,
COOTBETCTBYIONIEH 3aJaHHOMY MOMEHTY Bpemenn T = 137307, NPOBOJHM TNPAMYIO,
napanieabnyio NS. Hanpasnenue 3Tofi mpsAMOfl Ha cesep TakiKe OGO3HAaYHM 4epes
N. Hanoxum opTorpadHyYeckyio ceTKy Ha uepTeXX H COBMECTHM ee HeHTp C 3ajaHHOM
toukol T = 13130™,

LleHTpaabHbIl MepPHAMAH CETKH M306DaaeT NMPOEKUHIO AYHHOH OCH, H MOITOMY
€ro cepepHHI KOHell, OTMeYeHHbIl «B - 0%, cliefyeT OTKJIOHHTL OT HanpaB/leHHS HA
cesep N Ha yron P = 3841°,5, T. e. OTK/IOHHTH BNPaBO (MO 4aCOBOH CTPeJIKe) HA yroa
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P’ = 360° — 341%,5 = 18°,5. IIpm TakOoM NOJOXKEHHH CETKH NO ee OLUUPPOBKe OT-
CUHTHBAIOTCS KOOPAHHATH TOUEK Kpasd 3eMHON TeHH: K CeBEPY OT SKBATOPA CETKH OTCUH-
TrBaetcs p’ > 0 u x 1ory or sxBatopa p' < 0; Bnparo, K 8anany, OT HEHTPaJILHOTO
MEpHANAHA CETKH OTCuMTHBaeTcs A’ > 0 M BreBo, K BOCTOKY, A’ < 0.

Teneps HeOOXOANMO HCIPABHTh HafjileHHble KOOPAHHATH | f u f sa cMemenne-
LIeHTPa JYHHOrO LHCKa BCAEACTBHE JIHOGPALHH MO JOJNrOoTe (Ag) B HeTOuHOCTH BHOpaH-
voit cetkn (By):

A= —hy B=p +AP.
B hamem cayuae TOYKa Kpas SEMHOMN TEHM, OTMEUHHAst KDECTHKOM (X), HMeer
A = —30°0, P’ = —66°,0 mu, oxonuareqabHo, A= —30°0- 4°,0 = —26°,0;
p = —66°,0+ 0°,5 = —65°5.



IF'aaea 11

' 3AJAYH NPAKTHYECKOH ACTPOHOMHH

[lpakTHueckasa acTPOHOMHSI 3aHHMaeTCsi BONPOCAMH OnpefeneHHdA
reorpadHuecKHXx KOOpPAMHAT Mecta Halmionatesns (T. €. IIHPOTH H
JOJIOTHI), OPHEHTHPOBKOH Ha MECTHOCTH (OmpejesieHHe HalpaBAeHHs
MepHIHaHa) H HeKoTophiMH BompocamMH Cay»G6el BpeMeHH (ompefe-
JIeHHe NonpaBKH M XOJAa 4acoB). Boéabuian 4acTb 3ajad, peluaeMBX
NpaKTHYeCKOH acTpoHoMHeH, TpebyeT HM3MepEeHHS BepPTHKaJbHEIX
H FOPH3OHTAJbHBIX YIVIOB C NOMOLIBIO YIJIOMEPHEIX HHCTPYMEHTOB —
TEOJONHTa, YHHBEPCAJIbHOIO HHCTPYMEHTa, WJIH CeKCTaHTa (npu6op,
H3MepAIONINY TOABKO BHICOTHI CBeTHJ). KpoMe OgHOrO M3 STHX HH-
CTPpyMeHTOB, HabmofaTesb AOJNKEH HMETb B CBOEM paclopsiKEHHUH
Yackl JOCTATOYUHO BBICOKOTO KauecTBa.

HamepeHHBIE BHICOTHI CBETHJI HaGMIOAaTeNb JOJIKEH HCIPAaBAATh
3a peppakuuio semHOi atMmoctepn (cMm. Tabauun 16a u 166).

§ 1. IlpuGanxkenuole MeToabl ONpejeJeHHs] BPEMEHH, HIHPOTH
H HanpasJeHHS MEpPHAHAHA NpPH MOMOIH TFHOMOHA

Insa npubanKeHHOrO pelleHHs 3ajad NpaKTHYECKOH acTpOHOMHH
MOXHO MOJIb30BATbCH JPEBHEHIIMM acTPOHOMHYECKHM NpH6opoMm —
enomorom. Ilpocrefimuit THI sTOrO MpUGOpPa NpeACTaBASeT coboli npd-
MOH CTep:KeHb, BepTHKAaJbHO YCTAaHOBJAEHHHI Ha TOpPU3OHTaJbHOM
nnomanke. MamepeHus AMHHBL U HampaBjeHHA TeHH, orOpachiBaeMoi
STHM CTepXKHeM, MNO3BOJSIOT ONpeAeJUTh HamnpabieHHe MepHAHaHa
(nosnyneHHO® JIMHHH), IUHPOTY H MOMEHT HCTHHHOrO MOJYHHS.

Ha pucyuke 55, rme usobpaxken rHomoH, KLMR — ropusos-
TaNbHasA MJI0CKOCTh U CF — BepPTHKa/JIbHO YCTaHOBJIEHHHIH CTEP2KEHb.
Jns onpefeneHns HanpapJeHUs MOJyJeHHOR JHHHH INIPOBELEM BO-
KPYr TOYKH C OKDYKHOCTb NPOH3BOJMBHOTO panuyca. C nosBjleHHEM
Haj ropusoHtToM ConHLA cTepxkeHb Oyler OTOpachiBaTh B 3aMaJHOM
HalpaB/eHHH TeHb, KOTOpas HauHeT NepeMmeliaTbC NO HanpasJeHHIo
K TOYKe ceBepa, MOCTeNMeHHOo yKopayuBasck. (Ha puc. 55 tpaekropus
KOHILIa TeHH H3o0paxkeHa NpepuBUCTOH JAHHHeH.) B Kako#-ro MomeHT
AJMIHHA TEeHH CTaHeT paBHA pajHyCy OKPYKHOCTH. 3adukcHpyeMm
HanpaBJ/eHHe TeHH, OTMETHB MOJIOKEHHE ee KOHIA Ha OKPYKHOCTH
(rouka A). YKOpPOTHBLIHCbL B MOMEHT HCTHHHOTO MOJJHA JO HaH-
MeHbllteli CBoeH AJMHE, TeHb CTEPXKHS HadHeT YAJNMHSATHCHA, ABUrasich
B BOCTOYHOM HanpaBJeHHH, H B Touke B ee KOHell BTOPHYHO mepece-
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yer OKpyxHOCTb. OTMETHB NOJOXeHHe TOYKH B H mposeas Guc-
cextpucy yraa ACB — nuHmo CD, Mbl onpeje/uM HanpabJ/eHHe
nosyJileHHOH JIMHMM, TaK Kak BuAuMbiH nyTb CoJHIla mo HeGecHOH
chepe CHMMETPHYHO PacnosiokeH K 3amaly H K BOCTOKY OT He6eCHOro
MepujauaHa (310 GyIeT He COBCEM TOYHO H3-3a HENPEePHIBHOrO H3MeHe-
Husi ckiaoHeHus CosHLA, HO MO-
TPEIUHOCTb OYeHb MaJa).
L Ecain B oaun w3 mocieayio-
KX JAHeH OTMETHTb [0 Yacam
MOMEHT, B KOTOPHIfl TeHb TI'HOMO-
Ha JIsKeT BJIOJIb MOJYJeHHOH JH-
HUH, H3MEPHB NIPH 3TOM AJIHHY
teHH CE, TO MOXHO ONpPENeTHTD
=5 | Lo KaK MompaBKy 4acoB (cM. § 5),
TaK H INHPOTY MecTa.
[Iupora ompenensercs Mo
D ¢opmyne ¢ = 0 + z, rae 3Ha-
R #  denus ckiaoHenus Conuuma 6 Ge-
Puc. 55. THOMOK. perca u3 [lepemenmoRl wacrtu
Acrponomuueckoro Kanenaaps,
a genntHoe paccrosHHe CoaHma 2z BoUHCAAercd 1Mo  ¢opmyie

tge = -El-, rne d — Beicora crepxkias CF u [ - pn1uHA ero
TE€HH.

Y3

§ 2. Onpenencnue nanpan.ueﬂnn MEpHAHaHA

HanpaBnenne mMepuanaHa B HOYHOe BpeMs MpOLLE BCEro ompese-
AWTb, TOJMB3yACh TeofoauToM, no [lomspro#t 3sesge. Ilpu stom
OOBLIYHO HAXOAMTCS HE HalnpaBJeHHe Ha ceBep WJIM Ha IOT, a onpeaens-
€rTcsi a3MMYT KaKOro-JHG0 3eMHOr0 NpeaMera, BHAHMOIO H3 TOYKH
HaGaonenus. Ecau Takofi asuMyT omnpejeneH, TO, MOAb3YACh TFOpH-
SOHTAJbHHM KPYrOM TEOMOJHTAa, MOXHO JIETKO HalTH M HanpasjeHue
MepuIHaHa.

Ilna o6seryeHHs onpefesieHHs asHMyTa 3€MHOTO IpeAMETa Mo
[Monsipro#t sBesse B [lepemenHo#t uwactu AcrpoHomuueckoro Kanen-
Aapsi [AloTCs 3HAYeHHs CEeBepO-BOCTOYHLIX M CeBEpO-3aMafHBIX a3u-
MyToB [lonsipHOA ¢ TOYHOCTBIO X0 1° MO apryMeHTaM WHPOTH (07
35 mo 70°) B 3BE3RHOTO BpEMEHH.

[Tocnie HuBenHpoBaHUs TPYGY TEOAOIHTA HABOAAT HA 3eMHOH mpex-
mer, 3aTem Ha [lonsipHyio B (WIS KOHTPOJfA) CHOBA HA 3eMHOH npex-
met. Bo Bcex ci1yuasix mpoH3BOIAT OTCYET MO FOPHU3OHTANBHOMY KPYIY
TeoNONINTa, a NpH HaGmoaesnu [TosspHON OTMEUAIOT TaKXKe H BpeM:
no gacam.

Jlas BoIYMCJEHHS a3UMyTa 3e€MHOTO MNpEeAMeTa MO IIHDOTe Mecra
H MOMEHTYy BpeMeHH (3Be3fHoro) HaxoaAT B AK sHaueHue asumyra
[Monspuoii a. Dror asuMyT, KakK yiKe TOBOPHUJIOCH, MOXeTr OwiTb Ce-
BEpO-BOCTOUHBIM MJIH CeBepo-3anajiHbiM. B nepsoM ciydae OH CUHTA-

170



'

eTcsl MOJIOXKHUTENbHLHIM, BO BTOPOM — OTPHUATeIbHHM. JlaAs noay-
YeHHA aCTPOHOMHYECKOTO a3HMyTa cJefyeT HaiTH cymmy 180° 4
-+ a. Tlocsie 5TOrO BHYHCJASAIOT PpASHOCTDL OTGCUETOB «3€M-
HOo# npeamMer MUHHYC [ToandapHa a» (Ans 3emHOro npea-
MeTa GepyT cpejHee apH(MeTHUeCKOe H3 ABYX OTCYETOB) M NP H -
6aBAAIT €€ K ACTPOHOMHUYECKOMY asiuMyTy
flonsapHoO#, nponyuas npH SToOM a3SUMYT 3e€MHOTO
DpeaMerTa.

Tipamep. N onpenesieHns asuMyTa 3eMHOTO npeiMeTa GLUIH MPOH3BEJEHH
CIeAyIomue HaGMIONEHAS:

Otcuer MOMeHNT
OO6bexs N0 TFOPH3OHTAJBHOMY Yo 3BesRHOMY
Kpyry BPEeMeHH
3emuoll npeamMer 153° 22 B eom
TonspHasg 49° 17 17742
3emHoll npeaMeT 153° 24

IMpuGnmkenxan WApoTa MecTa pasHa 50°, rog 1973.
Haxonnm no Tlepemennoft wactn AK na 1973 r. no aprymentam @ = 50° g.g=

= |7h4om ceBepo-BOCTOUHH#A asumyT I[losspuoli a= 63'.
Acrporomsuecknfi asumyT [lonspofi pases 180°-+ 1°03" = 181° 03",
Cpeflsiee M3 JBYX OTCYETOB 3EMHOrO npeAmeta paBHO 153° 23'. PasHOCTb OTCHes
T0B «3emuOB npeamer munyc Iloasmpuas» pasHa 153° 23’ — 49° 17° = 104° 06",
ASHMYT semHOTO npeamera GymeT pasen 181° 03 -- 104° 06’ = 285° 09'.
JIerko NOHSATb, WTO a3UMyT HYJEBOTO IWITPMXa Ha KPyre TeOONHTA paBeH
285° 09" — 153° 23’ = 131° 46', oTKyma cjefyer, 4TO HaNPaBAEHHIO Ha TOYKY ora
COOTBETCTBYeT Jenenne 360° — 131° 46" = 228° 14,

§ 3. OnnoBpeMenHOe onpegeNeHHe WHPOTH H JOJATOTH MecTa

Cpean cCyleCTBYIOMHX Crnoco60B OIHOBPEMEHHOTrO ONpefiesleHHs
IWHPOTHE M JIOJATOTEL MecTa HabmofeHusa HaHGoOJbIIeH NpoCTOTOR
obnajaer rpapHuyecKuii cnocod, NpHMeHsieMuIl B MOPEXOHOH 1 B aBH-
aUUOHHOA acTPOHOMHH. 3T1OT crocob oc-
HOBaH Ha cBOeOOpa3sHOM PHUMEHEHHU Kpy-
rOB PaBHEIX BBICOT CBETHJI.

[IpoBenem BoOOpaxaemMyo JHHHIO OT
[eHTpa 3eMJIB N0 HaNpaBJEHHI0 K KaKo-
My-HHGYJb CBeTHJAY. DTa JHHHA nepe-
ceyer 3eMHYI MOBEDPXHOCTb B TOYKE, B
Kotopo#i cBeTHJO OyJleT BHUAHO B 3€HHTE.
Takas TOUKa HA3LIBAGTCH 2e02padudecKum
mecrmom cgermuaa (I'MC).

Ecan Ha6monaTenb HaXORHTCA B TOW-
ke B, semHOH mnoBepxHOCTH (pHC. 56),
70 OH GyjeT BHAETb CBETHJIO Ha HEeKOTOpoM ~ Pue. 56. Kpyr pasiux sucor
SeHHTHOM pAacCTOSHHH 2, H3MepsieMOM '
yraom ZB;M,. Ho us pue. 56 BumHo, uro /. ZBM, = /. B,TC,
T. €. YTO 3CHHTHOE PACCTOSIHHE CBETHJIA PABHO YIJIOBOMY PacCTOSIHHIO
Ha6mogarens or 'MC (roukn C). Orciona ciefyer, 4TO €CJH MH Ha
8eMHOMN NOBePXHOCTH NpOBeAeM BOKPYr ToukH C Maublfi Kpyr cdepu-
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ueckuM paguycoM CB;, 10 BNw6GO#A H3 TOUEK 3TOTO
Kpyra cBeTHJOo OGypaer Hab6nwoaaTbCHd Ha Ol
HOM H TOM € 3€EHHTHOM pPacCCTOSMHHH, PaBHOM
nyre CB,, coorBercrBywomeit yrny B,TC. Taxkoi Kpyr HasbiBaercs
Kpyeom pasHelx evicom CBETHJIA, TAK KaK B KaXKIOH €ro TOYKE 3eHHT-
Hble PAacCTOSIHHA CBETHJA, a CJeJOBaTeJbHO, H BHICOTHI CBETHJIA OJIU-
HaKOBBHI. ’

Uem 6auxe Haxoautcs Habaioparenr kK I'MC, TeMm BricoTa cBe-
THaa Gosblue, a 3eHUTHOE pacCcTosiHMe MeHblue. K3 paBeHcTBa 3eHHT-
HBIX pacCTOsIHH#A chepHYeCKHM pajHyCcaM KPYroB paBHBIX BBICOT
Clelyer, YTO paCCTOSAHHE MeX 1Yy ABYyMS Kpyramu
PaBHH X BH COT JAJs OJAHOH H TOH e TOYKH [OBEPXHOCTH B yr-
JIOBOH Mepe paBHO PAa3HOCTH COOTBETCTBYHOUWHUKX
SEHHTHB X PaccTOfHHHA

IMpexnonoxum, uro HaGalonaTeNnb HaXORHUTCA B HEKOTOPOH TOUKe
3eMHOH TMOBEPXHOCTH, NPHOJMKEHHbE ((CUHCAMMBIE») KOOPAUHATHI
KOTOpO# @y U Ay U3BECTHBHI, HAIIPUMED, C TOYHOCTBIO 10 1°. B MomenT T,
N0 BpPeMeHH YacoBOro nosica n HaGJIOXaTe]b H3MepAeT BHICOTY h
KaKoro-Hubyap cBeTuja. g 5TOro e MOMEHTa MOXHO BBIYHCI/IHTD
€CUHCAMMYIO» BHCOTY cBeTHJaa h, no dopmyne

sin A, = sin @, sin 8 4- cos ¢, cos d cos £.

DKBaTopHa/JbHble KOODAHHATH CBeTHsa 8 M o MOXHO B3ATb H3
Tlepemennoit uyactu AcrpoHoMuueckoro Kanennaps. C nomolubio
Actponomuueckoro KaneHaaps MOMHO TaKKe BbIYHC/IHTb MOMEHT
MO IPHHBUNCKOMY 3Be3XHOMY BpeMeHH S, COOTBETCTBYIOIUIHH MOMEH-
1ty T, u3MepeHHsi BLICOTHI cBeTaa. Toraa yacoBol yron Habimiojae-
MOro cBerTHJIa BHIUHC/AsSeTcss no QopmyJe

t = S + )\0 -,
Ecan usmepsnack Beicora ConlHIa, TO €ro 4acoBOi yroJ BbIYHC/ASETCH
no dopmyJe
‘to=Tnr—n—n-+4 A+ 12,

rlle 1) — ypaBHEHHMe BpeMeHH, KOTOpOe TOXe HaXofurcs mo Acrpo-
HomHueckomy Kaanenzapio.

Bhiunc/ieHue BBICOTH CBeTHAA Mg, NPOH3BOAUTCA C TOUHOCTHIO
o 1’. Ipyryio ropHsoHTa/JbHYI0 KOOPAMHATY CBETHJ/A, €ro asHMyT,
JOCTaTOYHO 3HATb C TOYHOCThIO Jo 1°.

A3¥MyT MOXHO BRIYHCJIHTB NO (opmyse

sin A = sin (S -+ A, — @) cos §sec Ay

HIH ONPEJeJHTb ¢ NOMoubio crepeorpaduueckoit cetku (cm. o-
GaBaeHHe, 8afaya 8). 3HaueHus sin M COS MOXKHO O6paTh AO TPEThEro
sHaKa. :
IMpeanonoXuM cHayana, 4TO BbIYHC/ICHHAas BH COTAa CBe-
Tuaa h, OKasanach paBHOH H3MepeHHOH BhICOTE fi. DTO, KOHETHO,
He 03HAyaeT, YTO TOYKAa 3eMHOH MOBEpXHOCTH By, C KOODAHHATAMH @
M Ay, ABJAETCA HCTHHHBHIM MECTOM HAGJ/IOJEHHA, HO 3TO yKa3biBaeT Ha
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TO, 4TO TOUKA B, 6bina pacnonoxeHa B MOMeHT T, Ha TOM X e Kpyre
PaBHEIX BBICOT CBETHJIa, YTO H HCTHHHOE MECTO HalJIOAeHHA.

[TpoBectn Ha kapTe 4yepes To4Ky B, KPyr paBHBIX BLICOT CBETH/a
Ha OCHOBE MMEIOLIUXCS AAHHLIX He MpeACTaBAseTcs Bo3amoxHmM. Ho
MOKHO NOCTPOHTb B TOUKe B, KacaTesbHYIO K 3TOMY Kpyry. Ilas storo
clenyer Ha reorpaduueckoli KapTe NOMHKOHHYECKOH [POEKIMH,
He MCKaXaioled HanpaBJeHHH Ha HeGoabliofi nJomajg#, NpPOBECTH
uepes TOUKY B, ee MepHAHAH H, OTVIOXHB OT HEro yroj, PaBHbIH# Bbl-
YHCMEHHOMY asMMYTy CBeTHJa, NpOYepTHTb Hampasienve Ha ['MC,
a 3areM NpoBecTH B TOYKe B, K 5TOMY HanpaBJIeHHIO NepneHAHKYAap
KL, (puc. 57), kotophi#i H OyAeT Kacate/ib-

HOH K KPYTry paBHBIX BBICOT, POXOASIIEMY & N

uepe3s TOYKY B,. DTy JMHHIO HASHIBAIOT Au-
Huell noAoXMCeHUs, WUNW npamoll pasHoix 6bi-
com. _ #

MoxXHO ¢yuTaTh, 4TO B OAHOH H3 TOYEK
npamoii KL, Haxopurcsa JeHACTBHTENbHOE
MecTo HabuioAaTess, TaK KaK pajuyc Kpyra
paBHBIX BLICOT OYeHb BeJHK (MPH BBICOTE
ceetuna, MeHpue#t 70°, 9TOT panuyc npeshl-
maer 2000 km). [lostomMy KacarenbHas K
STOMY KpYry Ha 3HauuTeJbHOM pacCTOSHUH
(ie meHee 100 KM) mpakTHUeCKM COBIMajaer -f\__
¢ ero nerﬁ' Puc. 57. JIHHUA (0JO0XKeHHHA

[MpennonoxuM Tenepb, YTO HaMepeHHas ua Kapre.
BBICOTA CBeTHJMa h He paBHA BBIYHCJIECHHOM
BricoTe h.,.. Ho paccrosnue Mexay AByMs KpyramH paBHBIX BHI-
COT PaBHO PAa3HOCTH COOTBETCTBYIOLIMX BHICOT, CiienoBartenbHO, AeH-
CTBHTEJIbHOE MeECTO Halbmojarens JO/KHO HaXOAHTbCA Ha Kpyre
PaBHBIX BLICOT, OTCTOfIIEM OT KPyra PaBHBIX BLICOT, MPOXOASLLETO
uepes TOuky B, Ha paccrosiHud b — ho, = Ah KM (cuHTasn 1" =
= 1,852 kM), Jlerko noHsaThH, 4TO B cayuae h D> h., HabsoAaTeNb
JOJIKEeH HaxoauTbes 6inxke kK TMC, ueM touka By. Ecin ke A < Agy,
To Habmogatenb Haxoautes or I'MC paabue, uem Touka B,. Ha
puc. 57 nokasaH cnyuail, koraa Ah ¥ 0, BCIeACTBHe 4Yero JIHHHA
nonoxenuss K,L, cMemena oT ToukH B, B Hanpasienun K I'MC,

Takum o6pasoM, NOpsAAOK paGoTwl, 3aKaHYHBalOWLHHCA NPOKJal-
KOii Ha KapTe JIMHHH [OJOXEHHs, CJAeRyIOULHH:

a) B moment T, mo BpeMeHH YacoBOro [osica n H3MEPAIOT BhI-
COTy cBeruJa h.

6) 1 STOTO Ke MOMeHTa, MoJab3ysck AcrpoHoMuuecKnM Kaisen-
RapeM H TaG/IHIaMH, BHIYHCJAAIOT BHCOTY Ao, M asuMyT A CBeTHAA,
NpuHHMas NpHO/IHKEHHble 3HaUeHHA reorpaguyecKHx KOOpAHHAT
o 1 Ay

8) Bruncasior passocts Ak = h — h,, U NepeBOJAT € B KHJIO-
METpHI.

r) Ha kapre uepes TOUKy ¢ KOOPAMHATaMH @, H Ag NpoOBOAAT
MepuauaH H Hanpabiaenne Ha I'MC (aunuio BoC).

Gy e e —
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1) Ecau Ah & 0, TO ero OTK/IaAwIBAlOT MO HANMPaBJ/IEHWIO Ha CBe-
THNO, WK ecan Ak < 0, TO B HPOTHBONOJIOKHOM HampaBJICHHH;
KOHEIl OTJIOXEHHOro oTpe3ka o6osnavaior B,.

e) Ha gapre, nepneHAMKYJSADHO K HampaB/eHHIO Ha CBETHJO,
gepes TOWKY B, HPOKJIAIBIBAIOT JIHHHIO TOJOKEHUSA.

NpremMep. 12 noaGpr 1973 r. B Moment Tp = 4h20™ 1o MocKoBCKOMY Bpe-
MeHH Oni1a mamepena BucoTd A Kamennw, okasapmasics passofi 63° 22'; mpuGau-

o MEeHHWE IEOF 4eCKHe KOOPAMHATH  HabJio-
47 48 ZaTens: @p = 52° u Ay = -48°
53° TpeGyercs BeiuucauTs Al it A B NPOJOKHATE Ha

KapTe IHHHIO [OJMOXKEHHM, B ORBOA H3 TOYEK KOTO-
polt noVmKeH HAXOJHTHCH HAGIIOAATEIb.
OGoguaunm: Tg-— BCEMHDHOE BpeMs, S —
SpessueQe TrpuHBHACKOe BpemA B 0 BCEMHPHOrO
BpeMeHH, As — H3MeHeHHe 3BE3JHOr0 BpeMeHH 32

L 1" 20™ cpexmero BpemeHd, §— MECTHOE 3Be3[HOE
BpeMms.
Boiwncaenne uacoporo yraa Kanemm:
T, =4" 20™ S =71°02'
ézo__ 6‘1‘_—8£'A/’.2a, 5 T“=fhm ﬁ..::ig
¥ S,=23"23M54% s =119°02" 8=-45°58"
P As=1120™13% = 78°40" @ = 52°
Puc. 58. IIpoxnanaxa JEHUY MOJO~ S = 4h 44™M 78 t — 40° 292/

WMEeHUA,
Onpesenenne pasHocTd BhcoT Ah B asumyTa Kaneaus:

Ig sin @4 9,8965

g sin 8 _S_)_,_§£6_7 sinhg=1L1+11 0,8925
gl 9,7532 hey 63° 117
I 0,5665 h 63°22
AR 4 L1
lgcos @y 9,7898 Ah-}-?ﬂ)
Igeos§ 19,8420 A 93°
Igcost  9,8819
Ig 11 9,5132
I 0,3260

TTpokManKa JIMEHH TOJOMeHHs TO ee siementam Ah = +4-20 kM 7 A = 93"

caenauna Ha puc. 58. Ecau Gbl HaGmiofaTesIh B MOMEHT HamMePeHHsl BLICOTHI CBETHJIA Ha-
XOAWNCA HA KaKOM-HHOYAbL JHHEHHOM OPHeHTHpe, H306paxKEHHOM Ha KapTe (Hanpu-
Mep, Ha GeperoRofl JHHHM DEKH WJIH MOPS, Ha IKEJe3HOZOPOKHOM NYTH 4 T. I.), TO
onHON JMHHH NOJOXKeHHS ObiIo Obl ZOCTATOYHO, YTOGH OUpPEAeNHTb HCTHHHOE MeCcTo
HaGJIONeHHA, TAK KaK THM MECTOM, OYeBHJHO, ABJASIACh OLI TOYKA IepeceueHuss Jd-
RHY [JOJOKERHS ¢ sunefinsiM opventpoM. Ho ecin Takoli opuenTdp OTCYTCTBYeT, TO
LS NOJYUeHHSI HAa KapTe HCTHHHOTO MecTa cJlelyeT NPOBECTH He OfHY, a JBe JIHHHK
TIOIOXKEHHR, B TOUKE NepeceueHHs KOTOPHIX H GyAeT, OYeBHIHO, HCTHHHOE MECTO HaG/IIo-
Ieuust. IIasi 3TOrO clefyeT H3MEPHTb BLICOTHI ABYX CBETHJ, PasHOCTb a3WUMYTOB KO-
Tophix He MeHee 50° man He Gowee 130° (cm. Taba. [X), win mpoHaGMONaTL CBETHIO
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BTOPOA pa3 uepe3 NPOMEKYTOK BPeMeHH, HeoGXOAMMEE BJAst TOTO, YTOOH 83HMMYT Che-
THJIA M3MEHHJCH HAa TaKyl XK€ BeJHUHHY. .

Ecau Ha KapTe ONpeAeJIEHO MeCTO HaGJIOXCHASA, TO MOXHO OTCHHTATb H reorpa-
¢uyecKyue KOODAHHATH 3TOrO0 MECTa, T. €. €ro0 IIHPOTY M JOJATOTY.

TouHOCTh OnpefesieHHs WHPOTH H AOJTOTH G IOMOIIBIO H3JIOXKEH-
Horo cnocoGa GoJbliue BCErO 3aBHCAT OT TOYROCTH, C KOTOpOi H3Me-
PeHBI BHICOTHI CBETHJ, H OT Maclutaba KapTel. EciH BEICOTH H3Meps-
I0TCS ¢ TOYHOCTBIO A0 1f, TO MacluTab KapTH JO/KeH OhTh He MeHblle
1:500 000 (b kM B oxHOM caHTHMeTpe). TonbKO B 3TOM Clyuae Mo-
JKHO PACCUHTHIBATh MOJYIUTHL IHHPOTY H ROJArOTY C ol#bxofl, He npe-
pumatomnest 2°, OIHAKO Ha TOYHOCTb ONPEHENCHHA ¢ H A BAUAIOT
TaKXe HCMNOJMb30BaHHAs ANMHA JHHHU NONOXEHHS, T. €. PacCTosHHe
Ha6MoxaTeas OT TOYKH B,, ¥ BeMHYHHA yIJa MeXAY JUHHAMH NOJO-
KeHus.

B ta6a. VIII paercs ponyctuMmas mjHHa JHHHH ITOJAOXKEHHA, NPH
KOTOpOH paccTOfiHHe Kpyra paBHBIX BHICOT OT KacaTeJbHOH K HeMy
(T. e. IMAHY NONOXEHHSA) He npepumaer 2 kM. Hs Taba. VIII suamno,
YTO 3Ta JJIMHA [ 3aBHCHT OT 3HAUEHHS BHICOTH CBETHJAa h.

Ta6aunga VIII

h 20° 40° 60° 70° 80°

1 { B30 kv | 350 km | 240 xm | 190 xm | 130 KM

Hanmenbinas omu6ka B reorpadH4eCcKHX KOOpAHHATAX MeCTa
HaG/IIofeHN s TIOJIYUaeTCsl B TOM CJydae, eClH [Be JIHHUH HOJIOXKEHHA
nepecekaTcs NOA NPSMKIM yrjom. Ecau Bennuusy 3TOH OWHOKH
DpUHATD 332 €JHHUIY, TO OLIHOKM reorpapuyecKHx KOOPAMHAT IIPH
yriax, orIuyHNX ot 90°, npuMyT 3Hauenus, ykasanusle B Taba. 1X.

Ta6auna IX

Yroa Mex1y JUHHAME 90° | 80° | 70° | 60° | 50° | 40° { 30° | 20°
T0JI0XKeHu s

OTHOCHTENbHbIE OLIUOKH 1,00} 1,02 1,06 1,15] 1,31 |1,66 | 2,0 2,9

§ 4. OnpepeneHre WHPOTH MeCTa

M3 mMHOrux crnocoGoOB ONMpefeseHH IHPOTH MECTa CBOeH MpoCTo-
TOli oTAIHYaercs crnocoG ompenesneHHs WHpoTH no [lonsipHoll 3Besge.

Tak Kak LIKPOTA MECTa paBHa BHICOTe moJjioca MHpa, a IloasipHas
HaXOIHTCS OT MOJIOCA MUpPa Ha PacCTOSIHHH, MeHbleM 1°, TO, H3MepHB
peicoty [TomspHOH, MOXKHO MOJYYHTb SHaueHHe HIHPOTH ¢ OLIHOKOM,
He npesuimaomedt 1°. Jlna Gosnee TOYHOTO ONPEAENEHHS IWHPOTH B H3-
MepeHHYI0 BHCOTY [lonspHO# cielyeT BBECTH NONPAaBKH, 3HAUYEeHHS
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KOTODHIX AQIOTCS C TOUHOCTHIO A0 1’ B nepeMeHHO#H yacTH AcCTpoHO-
muueckoro Kanengapsn. O603HauaoTcsl 3TH NONPABKY Yalie BCEro: Be-
auuuna I, Besuunna Il wu Benunuuna III.

BesnnuynHa | Moxer ObiTb BbluHCJAeHa mo ¢opmyJe

A, = — (90° — 8p) cos iy

WJIH, HHaue,
Ap; = — (90° — 6p1) cos (s — ap),

OTKyla BHIHO, YTO OHa sBJsercA QyHkuued ckjaoHeHust [loasipHoit
¥ 3Be3fHOro BpemeHH. OHA MOXKeT NMPHHHMAaTbh 3HaueHHs oT (—90° —
— 6;) 1o -+(90° — 8p). 210 maer u3MeHeHue nonpasku I or —56
Jo +56. ‘

BenuyuHa Il sBasiercs ¢yHKuHed 3Be3HOrO BPEMEHH H IIHPOTHL
MecTa (BbicoTsl [ToasipHoii). Jlas uHTepBana mupot ot 35 10 75° oHa no
a6comoTHOMY 3HaueHuio He mpepocxoaut 1',5. Beauuuna III saBas-
ercs (yHKnHell 3Be3NHOTO BpeMeHH M HaTHl (aua rogxa). Ilo coemy
a6COMIOTHOMY 3HAYEHHIO OHA JIHIUb B PEAKHMX Cayyasix JocTHraer l°.

M3 cKa3aHHOrO BHAHO, YTO €CJIH BBOJAHTb B H3MEPEHHYIO BHICOTY
[MonspHOH TOJAbLKO MEPBYIO MOMPaBKYy («BeJHYHHY I») W npeHeGpeub
IBYMsl ADYTHMH IONpPaBKaMH, IIHPOTa MOJYYHTCH C OLMGKOH, JHUIIB
B DEIKHX cJyyasx NpeBocxoismed 2°.

I[Mpumep. B 1973 r. B MOMEHT 110 MECTHOMY 3Be3JHOMY BPEMEHH 17%34™ 6una
u3MepeHa Bhicota Ilonspeofi, oxasaBwasca papHoft 53° 28'. Onpenenuts WHPOTY
Mmecra, - .

Ms Actponomuyeckoro Kanemmaps Gepem «seqmunny I»: Ahy = +-32%,

BoiuncdsieM wHPOTY Mecta: @ = 53° 28" 4- 32" = 54° 00,

Cymma sennumn 11 u II] ne npesocxogur B pannoM caydae —0',3.

Ecin B mMecte HaG/ofeHHs HampaB/eHHe MepPHAHAHA KaKHUM-
JH60 crioco6oM OnpeleseHo, TO IHPOTY MeCcTa MOXKHO HailTH, H3mepsas
'BHICOTY MJIH 3EHHTHOE DacCTOsiHHE 3Be3jbl, HaxoAsluleHcs B Bepx-
Heli HMAM HHKHeAi KyabmuHauud. I[upora Beuucasercs no ¢op-
MyJam: L
=8+ (90°—h)=0+2 (nna BepxHefl KyJbMHHAIHH)
(BepxHHI 3HAaK Gepercs, €CJAH CBETHJO KYJbMHUHHUPYET K IOTy OT 3e-
HUTA),

=90°—-08+h=180°"—8—2 (nns HUKHER KyJIBMHHaUMH).

BeJsiecTBHe TOrO, YTO BHLICOTHL CBETHA 6JHM3 HX KYJbMHHAUHHA H3-
MEHSIOTCSl MEAJIEHHO, OHIH6Ka B ompeleJeHHH WHPOTH, NPOHCXOARA-
H[asl M3-32 H3MepeHHsl BLICOT HE TOYHO B MOMEHTHI KYJbMHHAUUH
3Be3ll, CPaBHUTEJbHO HEBEJHKA.

§ 5. Cayx6a BpemeHn JoGHTENN

[pn Bcex acTPOHOMHYECKHX HalJIOAEHHUAX HeOGXOAHMO, C TOM
HJH HHOH CTeneHbl0 TOYHOCTH, OTMEYaTh H 3anUCHIBaTb MOMEHTHl Bpe-
MeHH Ha6JiofaeMblX fABJAeHHHA, JIia 9TOH LEJMH CAYXKAT 4achi CaMbiX

476



pasHoO6pa3HBIX KOHCTPpYKUMH. Ha nmpaktuke B pacrmopsikeHHH Jio-
:6UTENs Yalle BCEr0 MOTYT GLITh XOpOIUHE KapMaHHbIE Yachl C CEKYHA-
HOR CTpenKol uaH 6e3 Hee W — pexe — XPOHOMETPHI.

Yachl HJIH XPOHOMETPHI MOI'YT MATH JHGO MO 3BE3JHOMY BPEMEHH,
700 N0 CpejHeMY COJMHedHOMY BpemeHH. B mepBom ciayuyae 4achl
Ha3blBalOT 3 Be€3IHEBIMH, BO BTODOM —CpPE€LHHUMH COJX-
HEeYHHBMH HIH OPOCTO Cp e X H H M H yacamu. Kakumu Obl ua-
camu JIOGHTENb HH NOJb30BajiCs, HEOOGXOAHMO MOMHHTb, 4YTO HX
nokasauusi T TOJNBKO CJAY4YafiHO B KAKOK-TO MOMEHT MOryT COBMajaTh
C TOYHBIM BpeMeHeM.

PasnocTh MexAy TOYUHHM BpemeHeM M, 6e3pas/HYHO — 3BE3JAHBIM
MM CPENHHM COJIHEUHBIM, B KaKOA-JHO0 MOMEHT H NOKa3aHHAMU
yacoB T, COOTBETCTBEHHO B 3BE3JHOM HJIM CpeiHeM BPEMEHH, B ITOT
JKe MOMEHT HasnBaeTcs nonpaskol 4acos U, T. €.

u=M—T. (@.1)

Orciona M=T+u. (2.2)

UHniMH cloBaMH, NONpaBKa 4acoB L eCThb Ta Be-
JMYHUHA KOTOpYi caefyeTnpu6aBuTh K MNO-
KazaHuamuyacoB T, yTOOGH NOJYUYHTb TOYHOE
Bpems M. Onpenenenyie TOYHOTO BpPeMEHH CBOLMTCH, TaKHM OG-
pa3oM, K ONpeJejeHHI0 MONpaBKH 4YacoB.

[MonpaBka 4acoB & MoxeT GHITb OTPHIATENBHOR (MOKasaHuA d4a-
coB T GoJblue TOYHOrO BpeMeHH M — «uaChl YULIH Brepel») H mo-
JIOXKHTeJbHOH (MOKa3aHus 4acoB T MeHblle TOYHOro Bpemend M —
«4achl OTCTaNHy). : ‘

Tlonpaeka uacoB u = 0, eciu T = M, T. €. ec/u 4ackl NOKa3bl-
BAIOT TOYHOE Bpems.

OnHako B CHJIYy TeXHHYECKOrO0 HEeCOBepUIEHCTBA 4achl He MOryT
HATH BrOJMHe TOuHO. [JosTOMy monmpaBKa He OCTaeTCs MOCTOSHHOH.
HsmeHenHe monpaBKH YacoB 3a ONpefie/leHHblH NPOMEKYTOK BpEMEHH
Ha3bLIBaeTCsl x00om 4acos8 .

Ecnu nokasaHHsi 4acoB B HEKOTOpble MOMeHTH Obun Ty, a HX
NONPaBKH COOTBETCTBEHHO U, W Uy, TO XOA 4YacoB

. Ug — Uy

‘ W == -T:“TTI— . (2.3)
- Ecau npomexyTok BpeMeHH Ty — T, BblpameH B CyTKax, TO X0
4acoB HA3LIBA€TCs CYMO4YHbIM, €CJIH B Yacax — uacoseim, H T. I
Xoa 4acoB NOJOXKHTENEH, ecH UX MONpaBKa C TeYeHHeM BpEMEHH
yBeJIMUMBAETCA, T. €. €CJIH U, B> U (4achl «OTCTAKOT»), H OTPHLATEJIEH,
€c/lM MX [ONpaBKa C TedeHHEM BpeMeHH yMeHbliaercs, T. €. ecaH
U, < U, (4acH «CIemar).

Ecan u3BecTeH XOA YacOB @ M MONPaBKa 4acoB &, AJs MomeHTa T,
TO nonpaBKa YacoB u AJsi JIIOGOTO MPelblIyLIero WiH Nocaelylonero
momenta T corsiacHo ypaBHeHmio (2.3) Oyzner:

u=1u,+oT—Ty). (2.4)
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KauecTBO uacoB xapakrepu3yercs He BeJHUMHOH UX MNONPABKH
M He BEJIMYMHON HX XOla, a DPaBHOMEDHOCTHIO X014, €ero
noctossHCTBOM. [IpakTuyeckyw yao6HO HMETh YaCh ¢ HeGOMbIION no-
rnpaBKoO#l H, ocobeHHO, ¢ HeGombIIHM X0a0M. EcaH XOJa uacoB Besuk,
TO, NepeiBHTas PeryndaTop 9JacoB, MOXKHO NyTeM NOCAEAOBATE/IbHBIX
npo6 CBeCTH ero K MHHHMYyMY. XOpOIlH€ KapMaHHBIE Yachl MOMKHO
OTperyJupoBath Tax, UYTOGH HX CYTOYHHEH XOA HE NpEeBHIal
10—15 c.

KonebaHua xona 4acoB B NepBOM NPHOTHIKEHHH MOXKHO CIHTATH
owrH6KaMH CAYYaHHOrO XapakTepa H NPH OlleHKe NOCTOHHCTBA 4acOB
NPUMEHSATh TEOPHIO CAYyYa#HLIX OmMHGOK. 1IpH STOM JIDCTOMHCTBO Ya-
coB GYAeT BhIpaKeHO ABYMA BeNHUYHHAMH:

1} Cpednum readpamuseckum YrACHeHuem U OTAGAbHBLIX XOJOB
YacoB ®; OT HX OOIEro CpPemHero w, :

. 2

Y Ao}
_
n—1 ?

e Ao, = @, — ®,p, 1 — KOJAURECTBO HUIMEpeHRH, a
Op == ml“‘*'mz"};‘l""‘}‘mn

Uem MEHbIIE U, TEM Yachl Ay4llie, H Ha060pOT. Y XOpOIIMX KapMaHHBIX
yacoB ¢ TEMHepaTypHOH KoMmIleHcanuell OanaHcHpa BeJHYHHA U MO-
}Ker GHTh OKOJIO 2—3 ¢, Yy XOpPOLINX XPOHOMETPOB OHA HE NPEBOCXO-
mur 40,3 c.

2) Cpedneld sapuayued, WM NPOCTO BapHauued xojla e, pas-
HOM CpeiHeMy KBaJpaTHYeCKOMY H3 pPasHOCTEH CMEXHBIX XOJOB,
T. e

= (2.5)

o =12 ..., n

£y = i (2.6)

rie 6, = 0, — @, i=1,2, ..., n. Uem meHbIIE &5, TeM UYaCH
Jydiie,

TTocTOSHCTBO X043 YacOB 3aBHCHT OT MHOTHX NPHYUH, HO IVIaBHBIM
o6pa3oM OT TeMNepaTypHBIX KOJeGaHHH OKpYXKalouleH Cpelsl, Or
H3MeHeHHs MOJOXeHHs 4acoB M OT BpeMeHH uX 3aBoja. [Tostomy pe-
KOMEHJyeTcs:

1) samumarb YaCH OT Ppe3KHX TeMIepaTypHeX KoJeGaHHi;

2) HOCHTb M XPaHHTb Yachl BCErJa B OJHOM NOJIOXeHHH (1yuiue
BCEro 3aBOJHOM TIOMOBKOH BBeEpX);

3) 3aBOAMTb YaChl pe2yAsipHo B OJHO M TO K€ BpeMs CYTOK.

Ton cayambold spemenu mobutess chaeiyer NOHHMATh CHCTeMarH-
yeckoe M pEryJsipHOe OnpefesieHHe JIOOHTeNeM MONPaBOK CBOHX
YacoB @ INOC/AEAYIOUIHM BhIYHCJIEHHEM HX CYTOYHBIX HJH YacCOBHIX
XOHOB.
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[MonpaBKky 9acoB MOXHO ONpPENEJNHTH JBYMfA HYTAMH:

A) U3 COOTBETCTBYIOIIHX aCTPOHOMHUeCKHX HabGmoneHH#t (cM.
ra. I, § 6), BHOGIHEHHHX CaMUM JHoGHTeNneM. DTO HeoOXOAHMO Ae-
JaTh B TeX cJlydasX, KOrja Halo 3HATb NONPaBKY 4aCOB OTHOCHTENAbHO
TOYHOTO MECTHOTO BpeMeHH, a reorpaguyeckas HOJArOTa MeCTa Ha-
O6/I0fcHHA HEH3BECTHA;

B) us npuemMa pajHOCHTHAJNOB TOYHOIO BpPEMEHH.

MOCKOBCKHE pajHOBelaTelbHbie CTaHIMH Mepelalor CHrHalbl
TOYHOTO BPEMEHH — «IIecTb Touek», Ilepenaiorcs OHH B KOHIE Kax-
Joro uaca paGoTH CTaHIMH.

Havano Kampnoli 43 «IeCTH TOUEK» SBJSETCH CHIHANOM BPEMEHH
B cooTBercTByer 55, 56, 57, 58, 59 m 60-% cekyHZaMm noCieRHel
MUHYTHl COOTBETCTBYIOIIETO 4aca, T. €. HX TOUHhIe (IpOrpamMMHELe)
MOMEHTEL CJIEAVIOLIHE:

Hauano 1-#i «touku» 59™ 553

» 2-i » 59 56
» 3-it » 59 57
» 4-1 » 59 58
» 5-i » 59 59
» 6-1 » 59 60

IlpueM CHTHa/J0B MOBEDKH BpeMeHH MOKET ObiTb OCYLIECTBJIEH
C MOMOWIBIO JIOGOro paguoBemareqbHOro NPHEMHHKA WJIH pajHo-
TPaHCJASLUHOHHON TOUYKH.

[IpueM NpOH3BOAUTCA Ha CIyX cjefyomuM abpasom. Paano-
NpHEeMHHK HaCTpauWBaercd Ha JJIMHY BOJIHBI PajHOCTAaHIMH, Mmepe-
Jalolell CHrHaAnl noBepku BpemeHH. Ciymas CHrHaJjbl, Hajo same-
THTb Y 3aMHCaTh [OKA3aHHsA CBOHX YaCOB B MOMEHT Ie€pefayH KaKoro-
nu60 onpejie/IeHHOro CHrHala. 3aMedaTh H 3aMHChIBaTb Haj0 cHavasa
CeKYHAR K HX HOQJIH, & 3areM MHHYTBI H Yackl

Ecnu 4achl MMEIOT CEeKYHAOMep, TO 3Ta ONepalus 3HAYHTeJbHO
obseryaercsi. B aToM ciaywae HafO NyCTHTb CEKYHJAOMEP B XOA B HYJE-
BYIO CeKyHJy [0 Yacam, He3afoJro A0 nepenauyd CHrHAJIOB, H 0CTa-
HOBHUTb €ra B MOMEHT MpHeMa COOTBETCTBYIOUIEro pajHOCHTHAJA.
Tlokasanus cekyHjoMepa AaiyT TOrja HeJbie CEKYHIAW ¥ HX JOJH.

BoluuTasi 3areM M3 [pPOrpaMMHOr0 MOMeEHTa Mepefayd CHrHafaa
3anHCaHHbIe NOKA3aHHA CBOMX YacoB, NOJNYYHM HX NONPABKY QTHO-
CHTEJbHO MOCKOBCKOTO JE€KPETHOTC BpeMeRd.

Mpawep. B 10 yacor 0o MOCKOBCKOMY REKPETHOMY BpeMEHH GBUIN MPHHATH
CHTHAJIB TIOBEPKH BpeMeHH. B MOMEHTH mepejay nepsoil M IIECTOH «TOYEK» 3aIHCAHDI
II0Ka3aHHA 4HacoB:

oh53m20°,3 m 9"53™ 2585,
O1ci0a nonpapkKa 4acoB:
uy = 9% 59™ 55° — 9" 53 20°,3 = 4-6™ 34%,7
ug = 107 00™ 00° — yP 53™ 25°,5 = -+-6™ 34,5
Cpegnee & = 6™ 34°,6
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XoTs CHrHAJ Bl MOBEPKH BPEMEHH nepenantca ¢ 6GoJabuIoi Tou-
HOCTbIO (MX OWHOGKH MeHbme 0,05 c), TeM He MeHee npueM Ha CAyX
NO3BOJISIET ONPENeNsATh NONPAaBKy CBOMX YacOB € TOYHOCTbIO j0 0,5 ¢
(B ayumeM caydae ao 0%,1—0%,2).

§ 6. Onpenenenne BpeMEHH H XOJAFOTH H3 HaGJaoneHwmi

Ecau mHpora Mecra H3BecTHa, TO MONPAaBKY YacoB BHITOAHeE
BCEro OnpejesATh N0 M3MEPEHHSM BBLICOTHl CBETH/A, a3UMYT KOTOPOro
6a130K K 90° uau Kk 270°, T. e. KOrAa CBETHJIO HAGMIOIAETCS HA BOCTOKE
WM Ha sanaje. JonyckamoTcs OTKJIOHEHHUS OT 3THX a3HMYTOB B mpe-
zenax =430°. MoOMEHT H3MepeHHs BHICOTHI CBETHJIa OTMEYAeTcs Mo
yacam. [lo dopmyae

sinh—singsind €os 2
cos ¢ cos § T cosgcosd

HJIH (eCIH 4acOBOH YroJ 3Be3/hl CPABHUTENLHO GAH30K K HYJIO HJH
180°) mo dopmyae

COSf =

—tgotgd=Acosz — B,

s ¢ __cos(p—9) _ oS 2 —
SIn® o = 2cos pcos b 2cospcosd = C — Dcosz

BBHIYHCJIAIOT 3HAYEHHE€ 4YacoBOro yrJia {, nocje 4ero MOXHO HakTH
H 3B€3JHO€ Bpems, paBHO€ CyMMe€ 4acOBOro yrJa v npsiMoro BOCXO-
XKIEeHHs1 CBeTHJsa, s = { 4 a.
Jna morapudMHuUeCKOro BhIUHMCJAEHHS YNOOHO noab3oBaTbcs dop-
MYJIOH
sz_i_ — __Cos (p—9) [ _ cos z ]
2 cos @ cos & cos(p—6) |°

Crneayer NOMHHTb, YTO €CJAH CBETHJO0 HabJoAaJoch HAa BOCTOKE,
1 1
70 90° < i< 180°, a ecau Ha samage, 1o 0° < - 1< 90°.

Ecau 4acel, N0 KOTOPBIM OLlJ1 OTMEYeH MOMEHT H3MEPECHHSA BBICOTHI
CB€TUJ1a, — 3B€3JlHHIE, TO MNONpPAaBKa 4acOB HaxXOJHTCA NO (bOpMlee

u=s—T.

Ecnuw ke uacel — cpeaHue H HAYT MO TOACHOMY BpeMEHH, TO
Hajl0 NepeidTH OT 3BE3AHOro BpeMeHH s (HJIH HENOCPEACTBEHHO OT va-
COBOrO yrsia B cCJjayvae, ecaH HaGmogajoch CoJHLE) K NOSACHOMY
Bpemenn T;. B sToM cayuae nonpaBka uacoB GyneT paBHa

u=T,—T.

B Tex cayuasx, KOrhia HOJrora Mecra HalniojeHHs HeH3BECTHA,
nonpaBKa 4acoB MoxxeT ObITb ONpeneseHa TONbKO OTHOCHTENIbHO MeCT-
HOTO BpeMEHH (3BE3NHOro HJH CpelHero COJHeYyHoro)., 3Has STy
nonpaBKy, MOXHO ONpEAeNHTb H JOJrOTY MeCTa NPH YCJOBHH, €ClH
H3BECTHA TaK)xe NonpaBKa (TeX Ke 4YacoB) OTHOCHTEJILHO BpeMeHH
MepHAHAHA C M3BECTHOH AOJATOTOH. Dra mocJefHsAs NonpaBKa onpeje-
JSeTCA B HAcToAllee BpeMs MO PaAHOCHTHAJaM BpPEMEHH.,
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OGosHauuM uepe3 T, MOKa3aHHA 4YacOB B MOMEHT NMPHEMa CHFHANUB
BpeMeHH M uepes T — MOMEHT OMNpejie/leHHA MONPaBKH YacoOB H3
acTpOHOMHUYECKHX HabmojeHHH. TaK KaK 3TH MOMEHTHl Da3/HYHH,
NOJAYYEHHYIO MO PajHOCHTHAJaM IMONPAaBKYy U, HEO6XOAUMO NPHUBECTH
k momenty T mo cdopmyne (2.4), B KOTOPOH 3HaUeHHe X0Ja 4acoB ®
MOXeT OHIThb ONpeleseHo, €CAH PaJHOCHTHAJE BPEMEHH HNPHHSTHI
IBa pas3a: O H TNOC/IE acTPOHOMHUYECKHX HalJiojeHHuH.

O6osHayuM MONPAaBKy 4acoB, ONpeJeeHHYIO N0 aCTPOHOMHYECKHUM
Hab/ioeHusiM, Yepe3s u, M Bocnojb3yeMcd JJas ONpEAeNeHHs H0J-
TOTBEI MECTd H3BECTHBLIM INOJIOKEHHEM: Pa3HOCTh AOJITOT paBHa Pa3HOCTH
MECTHbIX BpeMeH, T. e.

he—Mi=T+u)— THu)=u,—uy,

rae A, — HCKOMas JOArora, a A; — JOJroTa MepHAHaHa, 10 BpeMeHH
KOTOpOro IepejalTcss pajiOCHTHaJb.

I1p rmep, Paguocursanu BpemeHH, NepejaBaeMue B 12" no Bpemend III ga-
€OBOTO nosica, GBUIH NPHHATH B 11P58M18% 1o gacam Ha6mozgarenn.” [onpaska ua-
COB ug, OnpeleieHHass 0 ACTPOHOMHUYECKHM HaGMIOAEHHAM B 14b28™ o Tem xe wa-
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AOBABJIEHHE K TI'JIABAM 1x 1I

Npubanxennoe peureHHe HEKOTOPHX 33444 CPepPHUECKOH
B NpPaKTHYECKOH ACTPOHOMHH C NOMOLIBIO cTepeorpagyuecKoil CeTKH

Cmepeoepaguteckas cemxa (cM. npunoxenwe II) npeacraeaser
CO60H NpOEKLHIO MEPHJHAHOB H mNapajjeliel. CpepHyeckod NoBepx-
HOCTH Ha NJIOCKOCTL OZHOTO H3 €€ MEePHJAHAHOB, HA3HIBAEMOTO B STOM
cryyae OCH OB H B M. LleHTpOM nNpOEKUHH SABAACTCH TOYKA 9K-
BaTopa cepH, yAaleHHasi OT OCHOBHOrO MepHiuasa ma 90°. Me-
PHAMAHH M Napasjend NpPOBeleHH Nepes Kaxiwe 2°

Crepeorpadugeckan NpOeKHHA OONAJIaeT TEM BaXKHHIM CBOACTBOM,
uTo Ayra JO60ro Kpyra Ha cdepe H306paxaercss B STOH NPOEKIHH
Takxe aAyroit kpyra. OfHa U Ta Xe crepeorpaduyeckas CeTka MOxer
Hsobpaxars o6a moayiuapus cheprl.

Jlns onpeneseHHOCTH Ha CeTKe BBOAATCA CJelyloliue Has3BaHHA:
OKPYX)HOCTb CeTKH (P;Q,P,Q,) Ha3sHIBAaETCsi €8 OCHOBHBIM MepUOUANOM,
TOUKH, B KOTOPHIX CXOIATCA BCe MEePHUAHAHBl CeTKH, HasHBalOTCA
noatocamu cemxu P, u P,, mnamerp P,P,, npoxoaamuii yepes Imo-
JIIOCHl CETKH, Ha3blBaercs ee ocbio; avamerp QQp, mepneHanKyJsipHbli
K OCH CETKH, HAa3bIBaeTCsl SKEAMOpOM CemKu.

Crepeorpaudeckass ceTka IO3BOJIAET BeCbMa HPOCTO M OBICTPO
peliath psj 3afay chepHYECKOH M NPAKTHYECKOH acTPOHOMHH,
reojesvd W KapTorpadHH, ec/AH pelieHHe STHX 3aJa4y MOMKeT OrpaHH-
unThCs TOYHOCTBIO B 0°,5—1°, 4TO 4acTO HAa NpakTHKe CbIBAeT BIOJIHE
JIOCTAaTOYHBIM.

B 3aBUCHMOCTH OT XapakTepa [OCTaBJAEHHOH 3ajauM INIOCKOCTb
OCHOBHOTO MepHAHaHa crepeorpadHyeckoli CETKH MOXKeT H300paxath
co60il MIOCKOCTb Pa3NMUBBIX Kpyros HeGecHoll cdepul. Tak, B onHOM
clyyae OHa MOXKET HM306paxaTb IJIOCKOCTb HEGECHOro MepuiaHaHa;
TOrla 3KBaTop CeTKH Oyler M300paxKaTb MNPOEKUHIO HCTHHHOTO ro-
PU30HTA, OCb CETKH — OTBECHYIO JIMHHIO H MPOEKLHUIO MEePBOro BEPTH-
KaJia, NOJIOCH CETKH H300passfT 3eHHT M Hajup; TOYKH BOCTOKAa H
safnaja COBMAAyT C LIEHTPOM CETKH, OTMEUEHHBIM UEThIPbMS TOUKaMH,
TOYKM fora H cesepa GYyAyT JiexaTbh Ha NEPECeYeHHH SKBATOPa CETKH
C €e OCHOBHBHIM MEPHIHaHOM.

B IpyroM ciyuae OCHOBHOH MepHIMaH CeTKH MOXET TOxKe H300-
paxcaTb HeGeCHHIl MepUIHAaH, HO €e SKBATOP MOMET CJyXHTb HeGec-
HbIM 9KBATOPOM; TOTAa MOJIOCH CETKH SBATCA INOJIOCAaMH MHpa,
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A
ee OCb — OCBIO MHpa, a TOYKH iOra M ceBepa GyAyT OTCTOSTH OT
HeGecHOro 3KBaTopa Ha paccrosHuH 90° — @, rae @ — reorpacuue-
CKasi ILIHpOTa MECTa HabGMOAeHuA.

Moxuo npencTaBHTE cefe OCHOBHOH MepHAHAH BHINOMHSIOUIHM
pOJIb HCTHHHOrO HJH MaTeMarHiecKOro ropusoHTa. Toriza 3eHHT H
HaJHp CIPOEKTHPYIOTCHA B IEHTP CEeTKH, a TOYKH lora, BOCTOKa, ce-
Bepa H 3amaja — B KOHIEBHIE TOYKH OCH H 9KBaTropa CerkH. B srom
caydyae noJioc Mupa GyJer JiexXarb Ha pacCTOsiHHH, paBHOM 90° — ¢
OT LeHTpa CerkH.

BoaMOKHEI mpOEKLIHH H HA MJIOCKOCTb APYrHX GOMbIIHX KPYyros
HeGecHOR ciephl.

[Ipu rpaduueckoM pewreHHH 3aj1ad G MOMOLIbIO cTepeorpaduye-
CKOI CeTKH Bce HeoOXOAMMEIE MOCTPOEHHA JeNnaloTcs He Ha caMoil
ceTKe, a Ha JIUCTe KaJbKH HJIH Npo3payHoi Oymaru. Jlyume Bcero
HAuepTUTb Ha KaJbKe OKDYXHOCTb pajMyCcoM, pPaBHEIM palHycy
CETKH, H HaHecTH Ha Hed LEeHTP OKPYKHOCTH H JiBa B3aHMHO- epNeH-
IBUKYJISAPHHX A4aMerpa. B AanpHediieM Takylo CKONMHPOBaHHYIO OK-
pyXKHOCTb OyAeM HasuiBaTb «Ka/JbKOH». [/ omnpeneJeHHOCTH m0O-
JIE3HO OJHH H3 NPOBEREHHHX AHAMETPOB OKPYMKHOCTH Ha3BaTb JHa-
MerpoM KaabKH (R;R,), Apyro#i — ocbio Kamabku ([1,11,), a KOHIe-
Bble TOYKH OCH — MOJI0CaMH KaJbKH (/1; u I1,).

[TpuBelem pAA npHMepOB Ha IPHMEHEHHE cTepeorpaduIecKoi CEeTKH
B AaCTPOHOMHH, 4YacTb KOTOPLIX B3ATa U3 Opounopel [pod.
I'. B. Byanda *). Ha Bcex pucyHKax, WIIOCTPHPYIOLMX NpHMeHe-
HHe cTepeorpadHIecKOl CeTKH, XKUPHBIMH H NPEPBIBHCTHIMH JHHHSIMHA
noka3aHe MOCTPOEHHA HAa KaJbKe, a TOHKHMH — [POCBEYHBAIOILHE
CKBO3b KalbKy KPYru crepeorpacdHyeckodl cerkd (MepHAHAHBI H mna-
paJJgenu), KOTODHIE Ha pHCYHKax MOKAashnlBaiOTCA Jajeko He BCe,
a TOJbKO HEeOOXOQUMBIC IJIs HJVIIOCTPALMH JAaHHOH 3ajauH.

1. Onpedesenue yzaosoco paccmosnus mendy Osymsa mMOUKAME
¢ 3a0annbimit chepudeckumu Koopdunamamu. Jannaa sajgadga HOCTO-
AIHHO DEIIaeTcs NMPH ONpPENeJeHHH YIVIOBBIX PACCTOSAHHH Mexay 3Be3-
JAaMH H MeXJy TOYKaMH 3€MHOH NMOBEPXHOCTH, B YACTHOCTH, IPH NPO-
KJ1ajKke Kypca kopabae# u camoseros. HaukpaTuafium paccTosaHueM
MEeXKIY ABYMsi TOYKamu chephl siBAsercs Ayra GoJbLIOrO Kpyra, Hpo-
XOASILIEro 4Yepe3 3TH TOYKH, KOTOpas Ha 3eMHOH NOBepXHOCTH Ha3H-
Baercss opmoopomuel M CTPOHTCH MO reorpadpHPECKHM KOODAMHATAM
NyHKTOB OTnpaBieHuss B (A;, ¢,) u HasHayeHus C (A,, @,) Kopa6ns
(camoiera).

[Ipumem nomoe P; crepeorpadmruecKofi cerkd 3a ceBepHBIft reo-
rpapuuecku nomoc 3emaH, a 3KkBatop Q,Q, cerkH — 3a 3eMHOA
skBarop. Toraa Bce GonbluHe KPYrH CETKH H306passT reorpadpuue-
CKHe MepHIHaHBl, a BCE MNapaj/leld CEeTKH — 3eMHble Mapasiiesi.
Hanoxum kanbky Ha cerky Tak, 4roGnl HX nomocel /1, U P; H 3K-

*)Byavbd I'. B. CnocoS rpapuueckoro pemeHss sagag no Kocmo.rpa(pnu a
MATeMaTH9eCKOH reorpadun. — Huwxkuuét Hosropox, 1909
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Batopsl RyR; # Q;Q, COOTBETCTBEHHO COBMEeCTHNHCH (puc. 59), u or
TOYKH Q; 3KBATOpa OTJIOXKHM 10 OKPYKHOCTH AYry @i, paBHYIO reo-
rpaduuecKo#l IHMpOTe NepBOro NyHKTa B 3eMHON moBepXHOCcTH. [Ipu
¢, & 0° nyra @, oTKJagbiBaeTcs B CTOPOHY CeBepHOro mnoJswoca P,
a ApH @; < 0° — B CTOPOHY 10KHOTO noJoca P,. Jlanee BHIYHCIHM
B IpalycHOH Mepe pasHOCTb AA reorpaHueckoll ROJATOTHI A, H Ay
3ajaHHBIX NYyHKTOB B M C Tak, 4TOGHI

Al = Ay, — A, < 180° witm Ah = A, — A, < 180°,
M OTJIOXKHMM €e N0 3KBaTOpy CEeTKH OT TO4kKH Q. 3areM no Gosbluomy

KPYry CeTKH, MpOXOAfLLEeMY 4Yepe3 KoHel n Ayrd AM, OTJIOXUM 3Ha-
4YeHHe ¢, reorpapuyeckod IIHPOTH BTOporo nyHKra C. [loBepHyB

A(68)
A(m) P ]
I
A", <2
n
) 2
J,
&(R,) 4 z " |
, %
[} Ry

F) 7

Puc. 59. Hcnoapsosanne crepeorpadue Puc. 60. Mcnosae3oBaHHe cTepeorpa-

4eCKOH CeTKH AJ4 pelleHusf 3anay 1 u 2. duueckoit ce'rllm 2,!1nn3pemeuan 3aaauq
. 2n

KaJbKy BOKPYr ee LeHTpa [0 COBMElleHHS TOYKH B ¢ moJiocom
cetkn P; (puc. 60), u3aMepHM B rpaiaycax HCKOMOe paccrosinpe d =
= BC no nayre GoOabLIOr0 KpPyra CeTKH, NPOXOAsILero uepes obe
Toykd B u C.

[MompasymeBas noa ¢, H @, ckaoHeHus &, u 6, (BHcoTH h; H
h;, 3KAUNTHYecKHe WHPOTH P; H PB,, FaJakKTHUYECKHE WIHPOTH by
u b,) 1Byx 3Be3s B u C, a nog A; U A, HX NpsIMbIe BOCXOXKIECHHA Oy
H o, (4acoBule YIB! #; U L, a3UMyTH A; U A,, SKJHNTHYECKHE A0J~
TOTBl A, W Ay, TaJakKTHYeCKue JOJToTH [; ¥ [,), HaljeM aHaJOrHY-
HEIM NPHEMOM YIJIOBOE PACCTOfHHE d MEeXAY 3THMH 3Be3laMH. :

2. OnpeQeaerue noaoxceHus noaoco8 3a0aHH020 OO0ABULOO KPYea.
Ilycts TpeGyercsi onpeaenutb noJoxkeHue noawocoB D u D' 6odbe
LIOTO Kpyra, mpoxoisllero 4yepes Ase ToukKH cdepnt B u C ¢ Koop-
nuHatamu B (A, @) u C (A, 9,).

ITomocamu GOJIBIIOrO KPyra HasbiBAKTCH TOYKH, OTCTOSIIHE OF
J1060ff TOYKH 3TOro Kpyra Ha 90°.

Ilo koopaunaram touek B (A, @) ¥ C (Ay, @;) CTPOHUM Ha KajbKe
ayry BC (cM. 3anauy 1) ¥ HaxogHM TOYKY m TepecedeHHs ¢ SKBATO-
poM ceTkH au6o camoft aiyru BC, nu6o ee npoposxkenusa (cM. puc. 60)-
Or TOuKH m OTK/NafbIBaeM NO 3KBatopy ceTkH 90° u TeM caMblM HaXo-
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IAM oauH nomoc D -Gonblnero Kpyra, Npoxoasiulero depes TOSKy B
u €. BosBparus KaJbKy B HCXOJIHoe MOJIOXKEHHe, OTCUHTaeM OT 3K-
Batopa Q,Q, ceTKH mo ee MepuauaHy, NPOXOAsAlleMy Hepe3 noJioc D,
OJIHY HCKOMYIO KOOpAMHATY @ = kD srtoro mnojioca, a 1no 3KBaTopy
CeTKH — Ayry AA' = Q;& (cM. pHc. 59), no KOTOpOH BHIYHCAAEM
APYTYIO KOOpAMHATYy moJjioca, A = A, + A,

Koopausatel Broporo nojioca D’ paBHBI

A=A 180° u ¢ = —0.
3. Omewckanue skeamopa 0as sa0anHoe0 noatoca. DKBATOPOM Ka-

KOro-HHOYIb 10J1I0ca Ha3biBaeTcs GOJBILOH KPYyr, BCce TOYKH KOTOPOro
OTCTOAT OT mojioca Ha 90°

A 7
A,ﬂ a a
! N
a

VA

M 4
g . 4 /]
z
% Re
; P

Puc. 62. HcnoabsoBaHue cTepeorpas
buuecKot ceTKH AJfA pelueHHA BTO=
polt wacTH 3ajaun 4.

Puc. 61. licnoan3soBaHHe cTepeorpa-
duyeckolt CeTKH AN PEINEHHSA nep-
BOfl yacTH 3afaun 4.

HaneceM Ha Ka/ibKy 3ajaHHYIO TOYKY — nojioc D, HanoxuM
KaJbKy Ha crepeorpaguueckyio ceTKy M MOBepHeM ee BOKPYr UeHTpa
CeTKH TaK, 4TOGH Touka D oKkasalacb Ha 3KBarope CeTKH (CM.
puc. 60). Ot 37Ol TOUKHM MO 3KBAaTOPY CETKH OTJIOXKHM OTPe30K (Ha
caMoM Jeie siBAsomuiics ayroi), pasHbii 90°, W ckonHpyeM Ha
KaJbKy TOT MepHiHaH crepeorpadHyeckoil CeTKH, KOTOPHIA MpoXo-
JHT uepe3 KOHel OTJIOMEHHOro OTpesKa — TOuKy m. llosyuenHas
Ha Ka/ibKe ayra 6oabiuoro Kpyra P,CP, npencrasiser Ayry HCKOMOro
9KBaTopa.

4. [Tocmpoenue oxpyxcrocmu 3adanH020 Y2a08020 paduyca oKpye
Oannod mouxu. Ecan panHas TOUKa A JIEXHT Ha caMOH OKPYXKHOCTH
Kanbkn (pue. 61), To, moBopaukBas Ka/lbKy BOKPYr HEHTpa CTepeo-
rpadHYecKOl ceTKH, COBMeIlaeM 1aHHYIO TOUKY A @ 1oJocoM Py CeTKH H
KONHpYeM mapanJe/ib, NPOXOAAILYIO Ha 3aJaHHOM DacCTOfHHH @ OT
nonioca, [lonyuennas napaanenb aa, OyneT Ayro#i HCKOMOH OK-
pyxHoctH. Ecnu paHHas Touka A JIeXHT BHYTPH OKPYKHOCTH
KanbkH (puc. 62), 1o, Bpamas, Kak H B TNpeibiAylieM cJaydae,
Ka/JqbKy, NPHBOAHM TOYKY A Ha Kako#-1H60 MepHIHaH CeTKH,
N0 KOTOPOMY HaxOAHM ase TOuKM, B u C, orcrosimue OT TOYKH A
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Ha 3a71aHHOM paccToAHHK a. [ToBopauHBasA KaJNbKY Aajblle, NPUBOAUM
Touxy A Ha Apyrofl MepuauaH M CHOBa OTMeUaeM [Be TOYKH Ha 3a-
JlAaHHOM paccToAHMH a or Hee. [loBrOpss noao6HYIO omepaLHiO He-
CKOJMIbKO pa3, MOXHO NOJYYHTb JI060e YHCIAO TOUEK, KOTOPHE 3aTeM
COSAHHSIOTCA NIaBHON JiHHMEH H Jal0T HCKOMYIO OKPYXHOCTH 3ajaH-
HOro paamyca a.

5. Hocmpoenue cheputeckoeo mpeyzonbHUKG NnO mpem OGaHHbIM
mouKkam Ha cihepe u uameper ue e2o cmopox u yero8. HaHees Ha Kanbky
TpH 3ajaHHble Touku A, B w C (pue. 63), noBopauuBaeM ee o cre-
peorpaduyecKoll ceTke TaK, 4YTOOHI JBe TOUYKH, Hanpumep A u B,
nonany Ha KakoH-n1nGo MepuaHan cerkd. CKOMHPOBAB HA KaJbKY AYry
aTOro MepuauaHa Mexay ToukaMd A H B, noNy4YHM OAHY CTOpOHY

7

¢ chepHYeCKOro TPeyroJbHHKa, KOTO-
pylo H3MepseM MO Jyre TOTO Xe Me-
puavaHa cerkH. [loBopaunBas Kaabky

Janbllie, aHAJOTHYHO [OCTynaeM @
nepBoii u Tperbeli Toukamu (A u C),
a 3areM cO BTOpo# H Tperbed (B u C).
5 IMonyyenuuit Tpeyronbuuk ABC Gyner
ABJATbCA cTepeorpaduueckoll npoek-
Hueil HCKOMOro cdepHUecKoro Tpe-
YTOJMIbHUKA.

YUro66l H3MEPHTb YIVIH cdepUue-
CKOro TtpeyrojqbHHKa, HYXKHO, IIOBO-
pauuBas KaJdbKy BOKDYT LEHTpPa CETKH,
MIOMECTHTb BEPLIHHY H3MEepSeMOro yria
A BHa >3KBaTOpP CeTKH H OTCYHTATH OT
Hee mo skBaropy 90°. Uepes monyuen-
HYI0O TakuM 06pa3oM TOYKY 3KBATOpa 1 CJELYeT INPOBECTH AYry
MepHAMaHa mnp, CKONHPOBaB ee coO crepeorpaduueckoii cerku. Jlyra
MepHAMaHa NPOBOAUTCA JO NepecedyeHUs B TOYKAX M H p CO CTOPO-
HaMH TpeyroJbHHKa b u ¢, ob6pasyiowuMu yroa A, Mepoit KOoToporo
CAYKHT Ayra mp, uaMepsieMas 1o mMepuauany cetkd. Ecam npu mo-
CTPOEHUH JAyra MepuAHaHa He NepeceyeT CTOPOHH TPEYroOJbHHKA,
TO CTOPOHY C/AeAyeT NPOMJIHTH N0 NepeceyeHHs 6 5Tofl ayrof (Ha
PHCYHKE CTOPOHBI TPeyroJdbHHka b H ¢ UPOATEHB N0 NepecedeHHs G
Ayroft mp MepuAHAHA CETKH).

6. [ocmpoernue cheputeckozo mpeyeoNbHUKQ MO mpem €20 Cmopo-
nam. Ilyerb 3ajanbl Tpu CTOPOHB! a, b N ¢ chepHUIECKOrO TPeyroJb-
HUKa. HanoxuB KaiabKy Ha crepeorpadHyecKyro ceTKY, IMOMeCTHM
OJIHY M3 BepIlIHH chepHIECKOro TPeyrojabHUKa (HanpuMep, Bepiuuuy A)
B no/oc cetku Py (puc. 64) 1 OT Hee N0 OKPY:KHOCTH Ka/JbKH OTJIO-
XHM 3aJJaHHYI0 BeJHYHHY cTopoHbl b. IToayuum apyryio BepuHHy C
TpeyrosbHUKa; ayra AC Gymer siBAATbCSH ero cropoHol b, 3areM Ko-
NHPYEM Napaisesb CeTKH mn, OTCTOSLLYI0 OT BepluiHHE A (mouoca
ceTku P;) Ha paccTosiHHHM, PaBHOM BTOPOH CTOpPOHe ¢, M BpamaeM
KaJbKy BOKDPYT LEHTPA CeTKH A0 COBMelleHHs BepIHHE C ¢ NOJIIOCOM
ceTkH P, (puc. 65). ITonbsysch cucTeMoll MepHAHAHOB CETKH, HaXOAHM
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Ha CKONMDPOBAHHON Napaaiead mn TOUKY B, oTcTOAMYIO OT BepIUMHE
C Ha paccTOsIHMM, PaBHOM TpeTbell CTOPOHe g TpeyronbHUKa. Tlony-
yeHHas TOuKa B Oyaer Tperbeil BepIIHHOH CHEPHUECKOrO TPEYyrolb-
uuka. Janee, ckonupyem ayry CB mepuasaHa, NPOXOAsiliero gepes
pepuiHel C ¥ B; moAy4uM TPeTbIO CTOPOHY @ HCKOMOIQO TPEyroJb-
Huka. [Tocsie 3TOro MOBOPOTOM Ka/IbKH CHOBA COBMelllaeM BepIIUHY

il A(0)

z 7]

Puc. 64. Mcnoawaobanne crepeorpadus Puc. 65. McrnonbsoBamme crepeorpadus
HecKON CeTKH AAf pelleHus 3ajaum 6.  UeCKOH CeTKM Jisi pelleHHs safiadu 6

A c nomocom P, cerku (puc. 66) u Komupyem nyry AB MepuanaHa,
NpoXojsliero yepes BepuMHH A M _B: 9Ta ayra sBjAsfercs sropof
CTOPOHOl ¢ HCKOMOro c¢epHueckoro TPeyroJbHHKa. Tak ocyme-
cTBJseTCA TIOCTpOeHHE cdepHUECcKoro o)
TPeyroJibHHKa N0 TPeM 3alaHHbIM €ro *
cTOpoHaM a, b H c.

7. Onpeleneriue  3K8QMOPUQALHBIY
Koopdunam Ceemuaa no €20 20PUusoH-
maabuoim Koopdunamam. 3apada CBO-
JuTCs K omnpefedenuo ! u 8 ceetuna g
no ero A 1 A 4 K BHIYHCAEHHIO 3Ha-
YeHHs 3BE3ZHOTO BpPeMeHH S B 3ajaH-
Hui MoMeHT T, 3HaueHuUe S BEIYUCASETCA
BecbMa IIPOCTO, W MBI OyleM noJaratb
ero mapecTHHIM (cM. c¢. 21).

Koopausata ¢ u & (no A u A) 4
OlpeeAdioTCs ¢ NOMOIbLIO crepeorpa-  Pec, 66. HcnosnbaoBaHHE CTepeos
dHUECKON CETKH CAEAYIOUIMM 0OpasoM, PapuieckoR Serta Aann pemenud
Ilpumem ocHOBHO#i MepHEHaH CeTKH 3a
HeGecHHH MepHiHaH, ee 3KBaTOp Q:Q; 32 MCTHHHHLIA FOPH3OHT H NO-
mocel P, 0 P, sa seuut Z; u Hagup Z, Toraa MepujauaHbl cTepeo-
rpadHuecKoll ceTKH 6yAyT u3o0paxaTh KPYTH BHICOTHl (BEPTHKAJEI),
a ee napajielH — KPYTH PaBHBIX BHICOT (aJbMyKaHTapaTHl).

HanoxuM Ha ceTKy KaibKy, COBMeCTHM ee momiocw [1; ® Il
¢ noawcamu cetkd P, u P, (puc. 67), OTMETHM Ha Held TOUKH ceBepa
(N) u ora (S) 4, nons3ysick NpOCBEUHBalOIleH# CKBO3b KalbKY Cer-
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KOf, OTJIOXKHM OT TOYKH iora (S) Mo HCTHHHOMY FOPH30HTY (9KBATOpY
KanbKH) 3HaueHHe 3afaHHoro asumyra A. Eciu A > 180° T10 Hy-
¥HO OTKJIaABIBAaThb €ro pononHenue xo 360°. OT nosyyeHHOH HA HCTHH-
HOM TOPH30HTE TOYKH 7 OTJIOXKHM MO KPYIy BBICOTHl (O MEpHAHAHY
CeTKH), MPOXOAsAileMy 4epe3 3Ty TOUKY, 3HaueHue h. Ilpu A > 0°
€ro 3HaueHHe OTKJajibiBaeTcs BBepX, B CTOpOHY P; (3eHura Z,),
npu h < 0° — BHU3, B cTOpPOoHY P, (Hagupa Z,). Takum o6pasoM, Ha
KallbKe OTMeTHM TOYKy M, H306paxKalolylo CBETHJIO ¢ 3aJaHHBIMH
KOOpAHHaTamMH h u A,

Tenepp GyneM paccmMaTpHBaTh CETKY KaK crepeorpadHueckKyio
IPOEKUHIO SKBATOPHANLHON CHCTEMB KOODIMHAT / H § Ha MJIOCKOCTD

A2, 5iz)
Y
s .
t
om %ﬂf) 2(5)
) %
4
[

Bi,:%,) %1% :
Puc. 67. HcnonbaoBanue crepeorpadu- Puc. 68. HcnoabsoBanue ctepeorpadm-
4eCcKOfl CeTKH AMIA pellleHUs 3ajAaqy 7 u 8. qecKO# CeTKH AJs pelleHHN 3afaqd 7 u 8.

HeGecHoro MepuanaHa. B stom cayuae P; u P, 6yayt nonaiocamu
MHpa, a 3KBaTOp ceTKH Q;Q, — HeOecHHIM 3KBaTOpOoM. TaK Kak BhI-
cota h, mojioca MHMpPa Haj HCTHHHHIM FODHU3OHTOM (Hal TOYKOH ce-
Bepa N) paBHa reorpajpuueckofi IHPOTe MecTa @, TO HYXKHO NOBep-
HYTb KalbKy BOKPYr LEHTPa CEeTKH MO YacOBOH CTpeJKe Ha yroJa
90% — @ (puc. 68). B stom cayuae noaiocht Kaabku [T, u [1; 6Gyayr
no-npexHeMy H3o6paxkaTh 3eHHT Z; H HajHp Z,; a NOJIOCH MHpa
P, u P, 6ynyt orcToATh OT HMX Ha yroa 90° — @. Tako#i xe yron
6yaeT Mexjay HCTHHHBHIM TOPH30OHTOM (3KBaTOPOM Ka/lbKH) H Hebec-
HbIM SKBAaTOPOM (3KBAaTOPOM CETKH). :

TTonbaysdce Mepuananamu cTepeorpadHyeckoit CeTKH Kak Kpyramu
CKJIOHEHHS, OTCYMTaeM CKJOHeHHe O ToykH M (3agaHHOro CBeTHJA)
‘oT HeGeCHOTO 5KBaTOpa H ee 4acoBOH yroa f oT TOYKH Q, HeGecHOro
MepHAHaHa no skearopy. Ecau A 6bi1 Gosee 180°, 1o 1 £ Gyner 60/b-
uie '180°, H, cyemxoBaTesbHO, B STOM CJyuyae MOJIYYeHHOe 3HauyeHHe
cleayer Boigecth H3  360°.

3uaa gary u spems HaGmiogenus T, onpejensieM 3Be3JHOE BpeMs
S B JAaHHBIA MOMEHT H TMpPAMOe BOCXOXIEeHHEe CBETH/a & == § — f.

8. Onpedeseriue zopusonmanvrblx Koopounam céemusa no 20
aksamopuarbHeim Koopdunamam. Dta 3ajgada sfBAsiercd O6GpaTHOMH
npeabiayweii. Ha uHTepecylomufi Hac MOMeHT BpeMeHH T BhIYHCHA-
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eTcsl 3Be3NHOEe BpeMs S W ONpefessieTcd 4acoBOA yroj cseruna f =
= § — o.. 3HaueHWe [ BHIpaxaercd B TIpalycHOH Mmepe.

PaccmarpuBas crepeorpaduyeckyio Cerky Kak CHCTEMY 3KBaro-
pHANbHBLIX KOOpAMHAT, NpHHHMaeM 3KBatop ceTkd Q,Q; 3a HeGec-
HBIl 5KBATOp, HaK/JaJbBaeM KaJbKy Ha CeTKY TaK, U4TOGH CeBepHBIA
nosoc Mupa P; oTCTOAM OT TOYKH ceepa (N) Ha yroa @, ¥ oTMeuaeM
Ha KaJabKe TOYKY M (CBETHJI0) ¢ sajaHHBIMM KoopiHHatamu 8 u ¢
(cM. puc. 68). IloBepHyB KanbKy NPOTHB 4aCOBOH CTPEJIKH, COBME-
ctuMm ee skBatop R,R, ¢ sksaropom cerkn €,Q,. Paccmarpusas
CeTKy KaK CHCTEMY TOPHM3OHTANbHHIX KOOPAHHAT, OTCUHTHIBaEM OF
ucrunHoro ropusoHra NS (skBatopa ceTku Q,Q;) no Kpyry BHICOTH
(MepHAHaHy CeTKH), NPOXOAALLEMY
yepes TOuKy M, BeCOTY h 9TOH
toukd. Ecmu touka M HaxonuTcs
Haji MCTHHHLIM FOPU30HTOM, TO Bbl-
cora h> (0° B NpOTHBHOM cJaydae
h < 0° AsuMyT TOYKH M OTCYUHTHI-
BaeTcs MO HCTHHHOMY FOpPH3OHTY NS 4
OT TOYKH I0Ta (S) 10 OCHOBaHHA N ee
Kpyra Beicotsl (puc. 67). Ilpasumo
HanpaBnenus orcyera { U A ocraer-
ca mpexuuM (cM. sajauy 7).

9. Ilocmpoerue napasraKmusie- 4
ckozo0 mpeyeorvruxa. ITlapannakTu- Ly %)
yecKHuil TpeyroabHHK (cM. § 8, ri1. I)  Pac. 69. Hcnoabsosanue c-repeorpa%n-»
ﬂpHMeHﬁeTcﬂ B achOHOMHH nﬂﬂ qeCcKOH CeTKH AJsl pelleHHA 3agavdd 9.
nepesoja KoopauHatr hu ABd u ¢
(1 0BpaTHO) aHanuTHYecKUM cmoco6oM. I'paduuecknit cnocoG ompe-
neneHuss & W £ no A u A (u o6paTHOe onpejeseHHe) ¢ NOMOILBIO
crepeorpadHueckoll Cerku onucal B 3ajayax 7 u 8 H_He Tpebyer 061-
3aTeJbHOr0 MOCTPOEHHSl CaMOro napajylakTHYeCKOro TpeyroJdbHHKa.

3nech Xe pacCMaTpPUBAeTCs NOCTPOEHHE STOrO TPEYroJbHHKA IS
yACHEHHSI €ro pacnoJiokeHnss Ha HebecHO# cdepe.

[lyctb 3ajaHbl ToOpU3OHTa/lbHble KOOpAMHATHl cBeTWala M, BH-
cota b u asumyT A, 1na Kakoro-nu6o Mecta HabJiofeHHs ¢ reorpadu-
4ecKOH IUpPOTOH @. ‘ :

HasokuM KaJbKy Ha cTepeorpaduuecKylo ceTKy Tak, 4ToCbl
nomocst /1, u 11, Kaldbkd coBnaaW ¢ nomocamH Py u P, ceTkn
(puc. 69). PaccmaTpuBasi ceTKy KaK FOpH3OHTaJIbHYIO CHCTEMY KOOp-
AMHAT, HaMeTHM Ha KaJbKe ToukH tora (S) u cepepa (N) u OT TOUKH
ora Q, (S) OT/IOXKHMM MO SKBATOPY CETKH (ABJsOWEMYCS B JaHHOM
cllyyae HCTHHHBIM FODH30HTOM) Ayry, paBHyio A. Hailnem Tor Mepn-
JMaH ceTKH (KPYT BBLICOTHI), KOTOPhbIH MPOXOIHT Uepe3 KOHell n Ayru
asuMyTa, H 10 Hemy OTJIOXuM oT 3ennta Z, (/Iy; Py) ayry z = 90° —
— h. KoHeuHas TouKa 3Tol Ayru siBjasiercs cBerusiom M. Ckonupyem
Ha KaJbKy AyTy 2 = /I;M ¥ nosepHeM KaJIbKy BOKPYT LEHTpa CETKR
no uacoBofi cTpeike Ha yroa 90° — ¢; torna ayra (N) P, = ¢.
Jyry Pill, = 90° — @ cxonupyeM Ha Ka/ibKy (puc. 70). :
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Paccmarpusas temepb CeTKY KaK 9KBATOPHANBHYIO CHCTEMY
KOODJHHAT, CKOHNMpyeM Ha KadbKy Ayry P,M MepHaMaHa CeTKH,
ABJAIOULErOCS B 9TOM CJTydae KpyroM CKJIOHeHUs. Jra gyra P\M == p =
= 90° — 6. 3uadeHHe p JErKo H3MEPHTb NO Ayre KPyra CKJOHEHHs,
& NponAMB ee J0 HeOeCHOro 3KBaropa (IKBAaTop ceTkH Q;Q;), MOXHO
€caH 370 Tpebyercsd, M3MePHTb MO 3KBAaTOPY HacOBOH yroa f = Qum.
[Monyyenunifi Ha KanbKe TpeyronbHHK PyJI|M sABnaserca map a -
HaKTHYECKHM.

MOXHO NOCTPOHTb Mapaj/JaKTHYeCKHH TPEYFroJbHHK, HCXOAS H3
32/aHHBIX 3HaueHUH @ Mecta HabJiogeHHsA u ¢ U & ceruna. [lopsnok
nocTpoeHua Gyaer OOpaTHBIM TONBKO 4TO Pa3bICHEHHOMY H &HaJ0-

THYeH NOCTPOeHHIO, HNpOBeXeHHOMY B
@) w4  Sanade 8.

10. Onpedencnue  sxaunmuxeckus
Koopdunam csemuaa no e20 5K8amo-
puaavHuim Koepounamam. AHanuTHYe-
CKH mepexox or o H 0 K A u P ocy-
mecrsagerca 4depes chepuuecKui Tpe-
YyTONILHEK,  BepINMHaMH  KOTOPOTO
CYHAT N0JI0Q MHPA, NOHOG SKJIMITH-
KH B RaHHOE CBETHJIO, a M3 TpeX YIJIOB
IBa HMetOT 3HadeHHEe COOTBETCTBEHHO
I L 90° — A (npu noJIOCE SKJAHITHKH) H
% 90% +- & (npu nomioce Mupa) (cMm.
Puc. 70. Hcnoabzosanue cTepeorpa- § 8, ra. I)

Juicckoft ceTk Ana pemeRus 3aja- Onpepnenenne npuGNHKEHHHIX 3Ha-

yeHH# » H P HO crepeorpagiueckofi
ceTKe He TpeGyeT NocTpoeHHs chepHUECKOro TpeyroabHuKa, [Ipumen oc-
HOBHOH MEpHMAHAH CETKH 3a KPYTH CKJIOHEHHU R @ IPAMBIM BOCXOXKEHHEM
a=90° ¥ a = 270° mIoCKOCTb ITHX KPYrOB MEpUEHAHKYJ/SApHA
K JIMHHH [epPeceYeHHs IVIOCKOCTH HeGeCHOro 5KBaTopa G MJIOCKOCTHIO
SKIROTHKR (IHHHS YaJqoB HefecHOro sksaropa). Ha sroll nuHuU
Y3JI0B JiexxaT TouKR BeceHEero (¥)H ocenuero (£-) paBHORHCTBHIl,
KOTOphIE B 5TOM C/Iy4dae NPOeKTHPYRTCA B HEHTP crepeorpacdudeckoi
cerkH. [lpHMeM, BTO TOYKa BeceHHero pPaBHOZEHCTBUS Y JIEKHT «Haj
LCHTPOM» CeTKM; TOTJa €YeT MNPSIMEIX BOCXOXKJeHHH a no HeGecHOMY
9KBATOPY H cYeT SKJAUNTUYECKHX MAOJIOT A MO 3IKJAHNTHKE CAEAyer
BECTH OT UeHTpa ceTkH Bnpaso (a0 90°), nanee «3a ceTKy» BJeBO
{or 90° mo 270°) u 3aTeM OT JAeBOH NOJNYOKPYKHOCTH OCHOBHOIO
Mepuauana (270°) snpaBo go uenrpa cerku (360°).

PaccmarpuBas crepeorpaduueckyio cerky KaK 3KBaTOPHaJlbHYIO
<CHCTEMY KOOPAMHAT, HaHeceM Ha KajbKy TO4YKY M ¢ KOODIEHAFAMH O
n § (pue. 71). Jlas 5TOro coBMecTHM 3KBaTOp KaJbKH R;R, e 3KBa-
TopoM cerkr €,Q, (noawock Kanbku I1, U [1, cOBHAAyT ¢ NOAIOCAMH
ceTkH P; H Py} n or ueHTpa eetku (Touka V') OT/IOXKHM MO ee SKBa-
-topy Qs H3oOBpamaminemy HebecHbIt KBATOP, OTPE30K, paBHbIf
3aJaHHOMY MNPAMOMY BOCXOXAEHHIO o, BBHIPaXKEHHOMY B rpagycax.
{lomusa npaBuao cdera & B A Ha cerke, NPHXOAHM K BHBOZAY, 4TO IpH
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o < 90° crenyer OTJOXHUTH OT TOYKH Y BIPAaBO MO SKBATOPY OTPE30K
o' = a; npu 90° <o < 180° or ToukH Y BNPaBO OTKJAJALIBAETCS
orpesok a' = 180° — «; npu 180° < a < 270° orpesox o' OTKJa-
IbiB@eTCA OT UEHTPa CeTKH BJEBO, H €ro BeJIHYHHA o' = & — 180°;
HaKkoHel, npH sHaueHHaX 270° < o < 360° BJIEBO OT LEHTPA CETKH
OTK/AanuBaeTcss oTpe3ok a’ = 360° — c.

Jlanee, mo MepuiuaHy CeTKH (KPYTY CKJIOHEHHS), IPOXOAALlEMY
gepe3 KOHell 7 OTJIOMEHHOro OTpe3ka, OTCUHTHIBAEM 3ajaHHOe 3Haue-
HHe 0 ¥ OTMeuaeM Ha STOM Kpyre CKJOHEeHHs TOUKy M, Kortopas
M306pa3HT CBETHJO G KOOpAHHATaMH o H O

INocsie sTOr0 MOBEpHeM KaJbKy IO JacOBOH CTpesiKe Ha yron & ==
= 23°,6 u 6yxeM paccMaTpHBaTbh CETKY KaK SKJIHNTHUECKYIO CHCTEMY

A)
/ J
@\T

-4 &
2%
Puc. 71. Hicnoab3oBaHue crepeorpas Purc. 72. HcnoabaoBaHue cTepeorpas
dutecKoll CeTKH AN pelleHHs sajad duueckofl ceTKH JMJId pelleHHA 3a=
10 u 11. nau 10 u 11,

KoopnuHat. B stoM cayuae skpaTop cetku Q,Q. M306pasHT SKIUT-
THKY, NOJIOCH P; H Py — NOMIOCH 9KJIHMNTHKH, a MepHHaHbl CETKH —
Kpyru wuporh (puc. 72).

[oaocamu MHpa Tenepb GYAYT mouoch Kanbku [y u II,, a He-
GecHbIM KBAaTOPOM — 3KBATOP Kagdbku R;R,.

[To Kpyry WMPOTH, MNPOXOAsilleMy duepes TOUKy M (ceTu10),
onpejiesifieM ee SKJAMNTHYECKYIO WIHPOTY P, a HO PaCCTOSHHIO A
OCHOBaHHSl 1 5TOr0 KPyra LIHDOTH OT LeHTpa eeTKH (Touxku V') — sK-
JIHOTHYECKYIO JOATOTY A, mpHueM A’ cBA3aHO ¢ A TeMH 3Xe COOTHOLUe-
HHUSIMH, 49TO H @’ ¢ o {(CM. BHILE). /

11. Onpedesenue sKk8amMOpUNNLHBIX KOOPOUHAQM CéemMurq  no €20
skaunmuueckum Koopdunaman. OnpejiejieHHe SKBATOPHAJBHBIX KO-
opavHaT o H O CBeTHna MHO €ro 3K/JIWNTHYECKHM KOOpAMHATaM A
H B npexcraBaser co6ofi sajady, ofpaTHylo NpeiblAylled (cMm. 3a-
nauy 10).

KanpKka Hak/agblBaeTcd Ha CeTKY TaK, YTOOH MOJIOC CETKH P,
OTCTOSIJl OT TOYKH R, 3KBaropa KaJbKH Ha 66°,5, uto cOOTBeTCTBYET
yaasenuio P; or I1; ma 23°,6. PaccmarpuBasl 9KBaTOp CETKH Q.Qa
KaK 3KJIHNTHKY, a MEPHAHAHBI CeTKH KaK KpYTrH IIHPOTH, HaHOCHM
Ha KaJbKy TOYKY M ¢ 3ajaHHHIMH KOOpjJHHatamu A u B, nomHs npu
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3TOM, 4TO A OTKJaALIBAaeTcf MO TOMY Ke MPaBHJY, YTO M Q& B IKBa-
TOpHANbHOH cHcTeMe KOOpAHHAT (cM. 3anauy 10), a § — B 3aBucuMocTu
oT ee 3Haka (puc. 72).

[ToBopoTOM KaNbKH MHPOTHB 4acoBOR crpeskH Ha 23°,5 coBme-
1aeM 3KBaTOP KalbKH ¢ SKBaTOpOM ceTKu (momiocel [1; u [l, Kanbku
¢ nomocaMu Py u P, cerku) H, OPHHUMAs CETKY 32 3KBATOPHAJBHYIO
CcHCTeMY KOOpPAMHAT, OTCYHTHIBAEM OT HebecHOro skBaropa @;Q,
CKJOHeHHE §, a OT TOYKH BeceHHero paBHOAEHCTBHSA Y (UEHTP CETKH)—
npsAMOe BOCXOXKJAEHHE & TOYKH M. 3HaueHHe o JIEXKHT B TOM XKe KBaj-
paHre (yeTBepTH Kpyra), urto u A (cM. sagauy 10).

12. Onpedeserue earaxmudeckux Koopouwam ceemuaa no eeo
sxeamopuarbHoim Koopounamas. IlepeBos SKBaTOpHAJbHBEIX KOOpAH-
Hat & H 0 cBerusa B raflakTHuecKHe KOOpPAMHaTHl [ U b npoussogutcs
AHAJNITHYECKH C MOMOIUIbIO chepHyecKOro TpeyrojbHHKa, BepIUHHAMH
KOTOPOTO SIBJIAIOTCA MOJIOC MUPa, TajJakTHYecKHH NOJIOC H AaHHOE
cetusio (cM. § 8, ra. 1). Crepeorpaguueckas cerka Mo3BoJisieT OCY-
wecTBUTh nepeoa o U 8 B [ u b (M o6parHO) Ge3 mocTpoeHHs ca-
MOTrO TPEYroJbHHKa M BbIYHCJEHHS €ro CTOPOH.

[lpn nepexone OT OAHOH CHCTeMBl KOOPAHHAT K APYTro# chlenyer
fIOMHHUTb O CYUECTBEHHOM OTJIHYHH B OTCYeTe NPAMOTro BOCXOXAECHHS O
¥ ranakruueckoii goarotel [ (cm. § 3. ra. ). )

[Npumem crepeorpadHuecKyio ceTky 3a SKBAaTOPHAJbHYIO CHCTEMY
KoopAHHAT (cM. 3ajauy 10) ¢ Tofi MWD pasHHieEH, YTO LEHTP CEeTKH
Gyner u306paxaTb He TOUKY BeceHHero paBHojaeHcTBHA Y, a Bocxoas-
WHUA y3en §), ranakTHYeCKoro skparopa ¢ oy = 282° u 8§ = 0% (cm.
§ 8, ra. 1). B sToM cayuae OCHOBHOH MepuaHuaH crepeorpadHyecKoi

P CeTKH H300pa3HT KPYrH CKJIOHEHUS ¢

£ o = 12° (npaBas Ayra OCHOBHOrO Me-

puadaHa) W o = 192° (;neBas ayra

z OCHOBHOTO MepHIHaHa), Ha KOTOPHIX

JieXaT rajJakTHdeckHe mnoJiockl. Touka

" @ BECEHHEero paBHOAEHCTBHA Y Gyjer Je-

4 - F]%  XaTb yXe He B LeHTPe CETKH, a Ha ee

& 3KBaTOpe, Ha paccrosHuu 78° BOpaso
ot ueHrtpa (§).

Hanoxum KanbKy Ha ctepeorpadu-
YeCKyl0 CeTKy TaK, 4ToObl IOJIOCHl
% , Kaabku II; u [l, OTCTOANH OT TOUYEK
‘ Q, u Q, sxBaropa cerku Ha 27°05.
B Veneaesonaune crepeorsa:  Touxu voraa [T, u [T, 6ynyr cootser-

Rauu 12. CTBEHHO CEBEPHHIM H IOXKHBIM Trafak-
THUECKHUMH [OJIIOCAMH, a 9KBATOP Kallb-

KU R,R, 1306pasuT ranakTHuecKHil 5KBATOP, HAKJOHEHHHIH K Hebec-
HOMY 3KBaTOpy noj yraom 62°,5 (puc. 73). [Tomus, uro skBatop Q,Q,
crepeorpaduyeckoll ceTKH H3o6paxaer B NAHHOM cJydae HeOGecHbii
3KBATOP, a mondocsl Py W P, ceTKH — moJiocHl MHpa, HaHeceM Ha
KaNbKy TOYKY M (CBETHJIO) MO ee 3aJaHHBIM 3KBAaTOPHANbLHBIM KO-
opauHaraM o 4 0. Ilpsimoe BocxokaeHHe o cllelyeT OTKJaAbBaTh
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He OT UEHTPA CeTKH, a OT TOYKH Y, OTCTOslIEell OT LEeHTPa BNPaBoO Ha
78°, npuyem ecnu o < 12°, TO €ro HyKHO OTKJNJABIBATb BIPaBO OT
TOuKH Y, ecan 12° <a < 192°, 10 neppbie 12° orkAagbBaOTCS BNPaso
or’Y (m0 Toukm Q, 3KBaTOpa), a ocTaBuIasicsi PasHOCTb Q' = @ —
~—12° — no 3kBaToOpy BJIEBO OT TOUKH Q,; ecau xe o > 192°, 10 10
3KBATOPY OTKMajabiBaeTcd apryment ' = 360° — o, HO yxXKe BJeBO or
Y. CknoHeHue 6 oTK/MaibiBaeTCs TaK e, KaK M B 3dfaue 10.

Hanecs Touxy M c¢ 3KBaTOpHaNbHBIMH KOODAHHATAMH o H 6,
MoBOpayuBaeM KajlbKy 10 YacOBOH cTpesike Ha yroa 62°,5, T. e. 1o
COBMeIlleHUs] NOJIOCOB Kanbku [, u Il, ¢ nosocaMu ceTKH Py u P,
a 9KBaropa KaabKdH R;R, ¢ sKBaTO-

pom cerkn Q;Q, (puc. 74). Teneps A1)

cllellyeT paccMaTpHBaTh CTepeorpa-

(uUYECKYIO CeTKY KaK CHUCTEMY Tra-

JIAKTHYECKHX KOOpJHHAT, B KOTOPO#

KPYrH raJakKTHYeCKOH LIHPOTH U30- L v
@),

6pasaTcsi MepUAHAHAMH CETKH. A
ITo kpyry ranakruyeckoit IH- 2 "

pPOTHI, NPOXOAALIEMY 4Yepe3 CBeTH-

Jo M, OTrcuuTBIBaeTCs OT TaflaKTH-

yecKkoro 3skBatopa Q;Q, ranakru-

Yeckasd IIHpora b cBerusa, a or FA
BOCXOASIEr0 ysJja &), rajlagkruye- e
CKOr'o 3KBaTopa (ueHTpa CETKH) J0 Puc. F;M. Hcenonbaosanue crepeor:padyu-

OCHOBaHHA N Kpyra I.HHpOTbI cBe- YeCKOH CeTKH /A pelieHud 3agay 12 u 13.

THJa OTCUHTHIBAETCA apryMeHr L,

3aMeHsIOIUN ranakruyeckyto posaroty. Ilpu onpenmenenuu camoit
JOJTOTH HeOGXOAHMO IIOMHHTB, 4YTO CBEeTHJO M, B 3aBHCHMOCTH
OT €ro o, MOXKET MBICAHTLCA KaK «Iepei», TaK H «3a» CEeTKOH, a no
aprymedry L, OTCUHTBIBAEMOMY OT Y3JH-$§}, OTBICKHBAETCs TajakTH-
YecKasl gonarora I’ B cTapoi cucreMe TajlaKTHYECKHX KOOpJHHAT.

[Mostomy ecnmun 0° < o < 12° uam 282° < o < 360° 10 L orcuu-
THIBAETCS 10 IKBATOPY CETKH BNPABO OT ee ieHTPa (§]) ¥ toraa I'=L;
npun 12° < a < 102° aprymeHT L OTCYMTHIBaeTcs TOXe BIPABO OT
ueHTpa cerkd, Ho ' = 180°— L; mpu 102° < o < 192° aprymenr
L orcuuThiBaeTcs BJEBO OT ueHrtpa cerkd H !’ = 180° -+ L; Hakonern, ,
npu 192° < a < 282° apryMeHT L OTCUHTHIBaeTCS TOXKe BJIEBO OT
UeHTpa cerku, Ho [ = 360° — L.

[Tocne onpenenenns !' naxondar /, npudeM BO BCeX NepedHCIEHHBIX
cryvaax I =1 -+ 33°0 (cm. § 8 ra. D).

13. Onpedeseriue sKk6amopuanbHblX KOOPOUHQM C8eMUAQ NO €20
2arakmudeckum xoopounaman. IlpeoGpasoBaHue TalaKTHUECKHX KO-
OpAMHAT cBeTua [ ¥ b B 3KBaTOpHaJbHble KOOPAHHATH o ¥ & npo-
HM3BOAMIC B MOC/JAeNOBaTeNbHOCTH, OOpaTHOH TOH, KOTOpas pac-
cMoTpeHa B 3apjaye 12. CHauana swluncasior [” == [ — 33°,0. 3arem
HaKJaiblBalOT KaJbKy Ha crepeorpadHueckyio cetky (cM. pHe. 74),
coBMelas WX MOJIIOCH M 5KBAaTOPHl, H Ha Hee HAHOCAT TOYKY M 6 Ko-
opauHataMu I’ M b, yuutbiBas saMeuaHus O cBs3u I’ ¢ aprymeHTOM L
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(cM. sagauy 12). Dro osnauaer, uro npu 0°< ' < 90° no skparopy
CeTKM BNPaBO OT ee mentpa (§)) OTKJNajwiBaercd aprymeHr L = U,
npu 90° < I’ < 180° BupaBo OT LEHTPA CETKU MO €€ SKBATOPY OTKJIaNbI-
paercss apryment L = 180° — I'; npu 180° <!’ < 270° aprymext
L = ' — 180° orxknajeiBaercs 10 KBATOPY CETKH BJIEBO OT ee LeEH-
Tpa; Hakomeu, npu 270° < I’ < 360° BjeBO OT LeHTpa CeTKH OT-
kaajpBaercs apryment L = 360° — I'. Jlanee Ha MepHAHaHe CETKH,
NpOXOJsAlleM uepe3 KOHel 7 OTVIOMEHHON nyrd L u mpeicTaBasiowem
KPYT TraJaKTHYeCKOH IIMPOTHI, OTMedaercss Touka M, orcrosmiast Ot
5KBaTopa CETKH Ha BeJMYHHY b. 3aTeM KajbKa NOBOpauuBaeTcs npo-
THB YacoBOH CTpe/NKM Ha yroa 62°,5; B 9TOM c/y4ae rajakTHYECKHE
nomocst [1; u I, 6yAyT OTCTOATb OT ToueK Q; U @, KBaTOpa CETKH
Ha 27°,5 (puc. 75). : :

A
’//1 N
I
7]
" .
7 SZ m 7 2
/A
2 N (/A
£ )
1
. £ 2
Puc. 75. HMcnoas3oBaHHe cTepeorpa- Puc. 76. Hcnosnb3oBaHue CTepeorpa«
duuecKoR ceTku AAst pelueHusa 3aja- ¢uuecKkoii ceTKH m}g pemieHun 3afa=
uu 13. 9y . g

PaccMaTpuBasi CTepeorpaHuecKyio CeTKY KaK 3KBAaTOPHAJbHYIO

CHCTEMY KOOpAWHAT ¢ HeGeCHHIM SKBAaTOpPOM Q:Q, ¥ momwcamMu MHpa
P, 1 P,, OTCUMTHIBAIOT MO MepHAHAHY CeTKH (Xpyry CcrJOHeHHS),
NpOXOAAlleMYy Yepe3 TOUKY M, cKloHeHHe 8 aTOf1 TOUKM, a MO NoJOo-
JKEHUIO OCHOBAHHS M ee KPyra CKJIOHeHHsi — MNpfiMoe BOCXOXIACHHE o
cBeTuaa. I10CKOJMIbKY TOYKa BeCeHHero paBHOJACHCTBHSA Y nexXuT He
B UeHTPe CeTKH, a OTCTOHT OT HEro BIPaBO Ha 78°, 3aHauYeHHe O MOXKeT
6LiTb TOJydYeHO JMGO oTcueroM OT Y, JHGO OTCUETOM OT LeHTpa
cetkH (§)). B nepBom crocobe (oTcuer OT Y) onpegensiercs jayra o' =
= mY(cM. puc. 76). Torna npu 0° < I < 90° uckomoe a = 360° —
— o' (ecau TouKa m JexuT Jepee Y) HIAH @ = o' (ecad TOYKa m Je-
x*ur npasee Y); mpu 90° <I' < 270° snauenve a = 24° 4+ o’ (tou-
Ka m Jexur JepeeY) n a = 24° — a’ (TOUKa m JIEXKHT npasee Y');
npu 270° < I’ < 360° Bcerna o = 360° — o’

Bo BTOpOM cnocoGe otcyeTa (OTCueTr OT UEHTPa CETKA §1) onpenens-
ercs ayra o’ = §}m (puc. 75). Toraa npu 00 <l <90°a = 282° 4
4+ a'; npu 90° <! < 180° a = 102° — a'; npu 180° < I' < 2709
a = 102° + o' u mpu 270° <l < 360° o = 2827 — al.
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14. Onpederenue asumyma u 4ac08020 yzaa céemuaa 8 MOMEHM ez0
socxoda u 3axoda. B MOMeHT Bocxoja H 3aX0Jia CBETHJIO HAXOAUTCA Ha
MCTHHHOM TOPH30HTE M TOYKH €ro BOCXOAa H 3aX0Ja PacloJONKeHh!
CHMMETPHYHO OTHOCHTENbHO MJIOCKOCTH HeGecHOro MepupuaHa. Ciie-
JOBATebHO, YaCOBOH Yros TOYKH BOcxoja ¢, = —I,, rae £, — ua-
COBOI1 YroJ 3aX0/a; TOYHO TaK e a3UMYT TOYKH Bocxoaa A, = —A4,.
3uauenus 4, (&) n Ay (A,) 3aBHcAT OT reorpaduyecKoil WIKPOTH Me-
cTa HaGmIOAeHWs ¢ U CKJOHEHHS cBerHJa oO.

[lpumem crepeorpaduyueckyio CeTKy 3a CHCTeMY 3KBAaTOPHAMbHBHIX
KOOPAMHAT, HAJNOXHM Ha Hee KaJbKYy TakK, UTOGHI €€ IOJIOCH COBNANU
G MOJIIOCaMH CeTKH, H CKONHPpYeM Ha KaJbKy napajyienb CETKH, OT-
CTOSILYIO OT ee 3KBaTOpa Ha BeJuWyunHy & cseruna (puc. 77).

. L)
A1) I
£z
-9
4
, i . “ 46
¥ s
1A L
&
(/s

. ’ : Az

A1) A(Z;)
Puc. 77. HcnonbszoBaHHe cTepeorpadue Puc. 78. HcnosabsoBanue crepeorpadi-

YECKOH CeTKH AJS pelueHHs sajauy 14, YeCKON CeTKH AJA pelleHusa sagauu 14.

[ToBepHyB KaJbKy BOKPYT LEHTPAa CETKH MPOTHB 4acOBOH CTPesKH
Ha yroa 90° — @, 6yaeM paccMaTpHBaTb CETKY KaK CHCTEMY ropu-
30HTA/JbHBIX KOOPAMHAT. ¥ KOHIOB 3KBAaTOPa CETKH Ha KaJbKe IO-
craBuM o6o03HayenHs Touek iora (S) u cepepa (N). Touka M nepe-
CEeUEeHHs ' CKONMPOBAHHON mapannield ¢ 3KBaropoM @Q,Q, ceTku (B
JAaHHOM cJydae HCTMHHBLIM TODU3OHTOM) fIBJISIETCA TOYKOH 3aX0Ja
CBETHJIA, a3UMyT KOTOPOH A, OTCUHTHIBAETCS HENOCPEJCTBEHHO MO
9KBATOPy ceTKH OT Toukd wora @, (S) (puc. 78). Bo3BpaTuB Ka/ibKy
B npexHee noJjoxeHue (puc. 77), cKonMpyeM MepHAHAH CEeTKH, OpO-
XOAfAWHKE Yepe3 TOYKYy M, HOBels ero Ao TOYKH rn 3KBATOPa CETKH
(B maHHOM ciydae HeGecHOro 3KBaTopa), IO KOTOPOMY OT TOYKH Q
OTCYHTEIBAEM 4YacOBOH yroa i

3uauenus £, u A, onpegensrcs Kak f, = 360° — £, u A, = 360° —
— A,
~ 15, Onpedenerue npodorscumenrvHocmu epancOaHcKux u acmpo-
Homuseckux cymepex. IlpomomxurtenpHocTh cymepek v (cM. § 14,
ra1. 1) aas mo6oro AHA rofa MOXKeT GHITh JIETKO MOJIYYeHA C MOMOLILBIO
crepeorpaduyeckoii cerkd. HanoXHM KaJlbKy Ha CETKY H COBMECTHM
HX 3KBaTOpbl M mogiochl. [IpHHHMas ceTKy 3a 3KBaTOPHAJBHYIO CH-
cTeMy KOOpAHHAT, CKOMHpPYEM Ha Ka/lbKy napajeib CeTKH (B JaHHOM
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N

caydae HeGecHYI0 mapajiesib), OTCTOSIILYIO OT ee 3KBAaTOpPa Ha BeJH-
unHy ckaoHenus ConHua 8z B JdaHHB jeHb (puc. 79). Ilosepnys
KanbKy NPOTHB YacoBoi crpeiku Ha yroa 90° — ¢ (puc. 80) u pac-
cMaTpHBas CeTKY KaK TOPH30HTAJbHYIO CHCTEMY KOOPAHMHAT, OTMETHM
Ha CKOMHPOBaHHON HeGeclofl mapajJenH JBe TOYKH: TOUKY m ee Ie-
peceueHHsi C HCTHHHBIM TOPH3OHTOM H TOUYKY 7, HaXOAALLYIOCSH MOA
FOPH3OHTOM Ha rayGuHe A morpyxenus uenrpa CosHua nop ro-
pH30HT. [INsi OKOHYaHHs TPAXKAAHCKHX cyMmepeK hAn = —7° a mna
OKOHYaHHA  aCTPOHOMHYECKHX cyMepek hp = —18°. BosepaTus
KaJbKy B mpexkHee nojoxenue (puc. 79), nposeleM Ha Hell Hepes oT-
MedyeHHBle TOUKH m W 1 KPYTH CKJIOHEHHs N0 mepeceyeHHs ¢ Hebec-
HLIM 3KBatopoM. MaMepuB no 3KBaTopy paccrosiHue Af Mexuy 3THMH

/QII]]) 4
;ps
Z
3 v
‘9
¥ )
/4
i
.
.,
T
AAT;) A
Puc. 79. HcnoawbsoBavue crepeorpadu- Puc. 80. McnoabsoBaHue crepeorpadu-
YecKON CEeTKM JJis pelleHHs 3ajauM 15. yecKOil CeTKM AnA pelienus 3axaud 15.

KPyTaMH, MOXHO BbIYMC/UTb NPOJOJ/IKHTENLHOCTb CyMepeK T B MH-
HyTaXx BpemeHH. B camom feie, Af mpeicrasisier coGoil npupaileHne
yacosoro yraa CosiHua OT MoMeHTa 3axoia CoJiHUA A0 MOMEHTa €ro
NOrpyXeHHs NMOA TOpPU3OHT Ha TpebyeMyio BenHYHHY Ag. Ilosrtomy
JOCTATOYHO BHIPa3HTb Af B elHHHIAX BPeMeHH, UYTOGHI MOJYUHTH
NPONOIKUTENbHOCTE cyMepek T. [Tockonbky Af o crepeorpaduueckoi
ceTKe onpejieiserca B rpaiaycax, 1o T = 4™-Af, Tak Kak 1° = 4™,

Bosnee TouHoe 3HaueHHe Af, a CJleJOBaTeNbHO, H T, MOXeT OblTbh
I0IydeHO NpH yyeTe BeJHYHHBI YIJIOBOIO PajHyca COJHEYHOrO NHCKa
u cpeaHeil pedpakuuu. MomeHnTom 3axoaa Co/HUA CUHTAETCS MOMEHT
HICUE3HOBEHHs 3a TropH3oHTOM BepxHero kpas CojHlla, a /A 3TOTO
3eHuTHOe paccrosinde uenrpa CoJHUa AOMKHO ObHITh PaBHO 2o =
=90° 4+ ro + p, Ihe 1o — YIIOBOH pajuyC COJHEUHOro JHCKa,
a p — cpelusis pedppakuus B ropusoHre. Ilpunumas ro = 16
u p = 35, moayuuM 2o = 90°51’, T. e. B mpexesaX TOYHOCTH OT-
cueroB mo crepeorpadudeckoil cerke zp = 91°.

Orciofa cjeayer, YTO mpH GoJiee TOUHOM ONpeAeNeHHH T HYXKHO
Ha HeGecHOH mapaJ//ield OTMeYaTb He TOYKY /m ee nepecedyeHus ¢ uc-
THHHBIM TFOPU30HTOM, a TOYKY m’, HaXOAALLYiOCH TNOJA TOPH30OHTOM
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Ha 1°, W onpenenate Af Mexny Hell W BTOpO# TOUKO# n HeGecHOH ma-
pajieJiH, OTMeuaeMOH YKa3aHHBIM BHILIE CIOCOGOM,

PasHocTb B OmpeseseHHH T C YYeTOM 7o U p M 6e3 yuera 3THX
BEeJIHY4HH MOXKET COCTaBUTb 127,

16. Onpedesenue naowadu ueypor Ha Hebecroil cepe. Ilno-
mwanb To# A HHOH Gurypsl Ha HebGecHoll chepe (Hanpumep, MAOIUIALb
CO3Be3Ms) BblpaxkaeTcd B KBaJpaTHBIX rpapycax (rpan?). Uro6sl
ONMpeAe/HUTh IJIOIAAb QUIYPH, HYXHO HAJOXKHUThL KaJlbKy Ha CTepeo-
rpadQHuYecKyIO CETKY H, MOJb3yACh NPOCBEUHBAIOIUMH CKBO3b Ka/lbKY
KpyramMH ceTKH, HM3006pasHuTb 3Ty ¢GUIypy Ha KadbKe. EciH TakKoi
¢durypoii aBaseTca co3Be3jHe, TO OHO H306pakaercs MO CBOMM TIpa-
HYLAM, NPOXOAAIIMM MO KPYraM CKJOHEHHR M HeGeCHEIM MapasiyiensM.
IMocne wn306pakeHuss GUrypbl NOACYMTHIBAETCS YHCJAO KJETOUYEK,
yMeIalmuxca Ha ee NOBEPXHOCTH (BHYTpU ee KoHTtypa). Kaxnas
KJIETOYKa HMeeT IJIOLajb, 3aBHCAILYIO OT ee YAaJeHHs A or skBartopa.

ITnomazn S 3THX KJeTouek, BbIpa)KeHHble B KB. Ipai., JAalOTCA B
Taba. X.

Ta'6nuua X

S S
A KB.Sl‘paIL A KB.sl'paﬂ A KB. I'pan A KB. ?‘pan A KB. rpajn
0° 16° 32° 48° 64°
4,005 3,841 3,348 2,626 1,707
2 18 34 50 66
4,005 3,775 3,283 9,528 1,576
4 20 36 52 68
4,005 3,742 3,184 2,396 1,313
6 22 38 54 70
3,972 3,677 3,119 2,265 1,169
8 24 40 56 72
3,956 3,611 3,020 2,167 1,103
10 26 42 58 74
3,939 3,578 2,922 2,068 1,037
12 28 44 60 76
3,906 3,513 2,823 1,937 0,899
14 30 46 62 78
3,874 3,447 2,725 1,806 0,768
16° 39° 48° 64° 80°




IF'aasa 11

OCHOBHbBIE TNOHATHA ACTPOPH3UKH

§ 1. Hekoropble cBegeHHss M0 (GHOTOMETPHH

-CnoBo omomempus o3Hauaer «uaMmepeHue cpera». C NOMOLIBIO
$OTOMETPHIECKOTO METONAa MOXKHO H3MEPHTb HHTEHCUBHOCTH CBeETa,
OPUXOAANIEro K HaM OT JIoGOoro UCTOUHHKA JIYYHCTOH SHEPTHH, B TOM
yyuc/ie U OT HeGeCHBIX Ted.

®otoMerpusi OOBIUHO MOAPA3NEIAECTCA Ha MOHEHHYO W NQBepX-
Hocmuyro. TouedHast (OTOMETPHS 3aHHMaeTcsl H3MepeHHeM O.ecka
3Be3] H APYrUX TOYEYHBIX HCTOYHHKOB cBeTa (acTepouioB, CHYTHH-
KOB IJIaHET, filep KOMET, HCKYCCTBEHHBIX CIYTHHKOB 3eMJd, a TaKike
nnader). [lopepxHocTtHas GOTOMETPHMS H3yUaeT APKOCMb CBETALLUXCSA
WM OCBElEHHBIX TOBepXHocTed, Hanpumep nosepxHoctH ConHua,
JIyHnl, nJaaHeT, KOMeT, TYMaHHOCTeH.

OcHOBHOIT BeJMUYHHON B (OTOMETPHMN ABJAETCA C6eMos0il ho-
MoK — KOAUYECHB0 ¢6emoeoLl IHepaul, npomexaowel wepes OaAHHYI0
naowadky 6 eOuruyy epemeru. TIOHSITHE CBETOBOH SHeprud O3HayaeT
31ech JYYHCTYIO 3HEPTHIO, OlIYLLAaeMYIO HeJOBEYECKHM TIJ1asoM HJH
HHLEIM 3aMEHSIIUM ero NPpHeMHHKOM pajdauHd  (QOoTOMIacTHHKOH,
(orosnementoM). TakuM o6pasoM, CBETOBOH MNOTOK nNpeAcTaB/sier
co60li yacTb OGWIETO Ayyucmoeo nomoxa, o6pa3oBaHHOTO paiHauyed
BCeX AJHH BOJH, HCNYCKaeMbIX JaHHHIM HCTOYHHKOM.

ITockonbKy raas, doronAacTHHKa ¥ (GoTO3TeMEHT BOCHPUHHMAIOT
W3Ny4eHHEe pasHEIX JJIMH BOJIH B Pa3NU4YHOH CTeNEeHH H B OFpaHHueH-
HOM JMara3soHe, OHH HA3bIBAIOTCA CEACKMUSHbLIMU TIDHEMHHKAMH
panuauuu. Heceaexmuenoimu TPHEMHUKAMH SIBJISIOTCS M€ PMOINEMEHITL,
paduomemp, 6oromemp, akmunomemp u nupzesuomemp. Orcrona fcHo,
YTO CBETOBOH MOTOK XapakTepH3yeT MOLIHOCTb JYYHCTOTO NOTOKA,
OLEHEHHYIO C TOMOILbIO ceJeKTHBHOTO IIPMEMHHKA pajualiu.

KaxkJIoMy CeJEKTHBHOMY IPHEMHHKY pajHailHH COOTBETCTBYET
onpefieIEHHAS (homomem pudeckas cucmema, 3aBucslas OT €ro CBOHCTB
BOCIIPHHHMATb H3JIyYeHHE TeX HJH HHBIX JAJAuH BOJH (0 ¢oromer-
puuecknux cucremax cMm. § 4, ra. III).

[pencraBum cebe (puc. 81) Toueunulit ucTOYHHK cBera O, H3-
Jydaioluii Mo BceM HanpaBJeHusM paeHoMmepHo. [TocTponM komyc
¢ BepinuHOH B Touke O M onulIeM BOKPYr 3TOH TOUKH chepy mnpo-
H3BOJIBHOrO pajuyca L, Ha KOTOpOil KOHYC BHIPEXeT MNJIOWAJKY S.
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Torna BHyTpH KoHyca OylAeT 3akJ/O4eH mesecHoll yzon , pas-
HbIA

s

25 (3.1

W =

Ecnu BHYTPM KoOHyca pacnpoCTpaHsieTcsi CBeTOBOi motok @, To
BeJIMUHHA

®
I=— : (3.2)
HasbiBaeTes cuaol cgema UeTOuHUKA, TakuMm 06pasoM, CuAQ C8ema eciib
OMHOWERUE CBEMOB020 NOMOKA K MEAECHOMY YAy, 8 KOMOPoM OH pac-
npocmpansemes.

[ToHsTHEe CHJIBI CBETa XOpOIIO H3BECTHO B GhITY (CHJIa CBETa 3JEKT-
pHuecko# JsamMnouyku). EnuHunell cunbl cBeta siBasieTcsi kandeaa (KIO),
paBHaa cune cBera | cM? NMOBEPXHOCTH
aGCo/IIOTHO 4YepHOro TeJa OpH Temmepa-
Type nJaBJeHHs mIathHM (2044 K).
Exnnuneii cBeroBoro mnoroka siBasiercs s
AtoMen. | JioMeH (JIM) — 3TO TIOTOK, KO-

TOPLIH CO3JaeT HCTOYHUK CHUJIOH cBeTa B | Vi
KaHieJqy B TeJecHOM yrie B 1 crepa-
juan ¥),

Ecnn cBeroBo#i notok & nanaer Ha

"HEKOTOpYIO WJIOIAAKY S, TO BeJH4YHHA

1]
E= S (33) Puc. 81. K onpefeseHnio CBeTO=
BOrO MOTOKA.

HA3BIBACTCH OCBEU{EHHOCMbIO  ILIOLLAAKH.

OcseujeHHOCMb ecmb OMHOWEHUE CBEMOB020 NOMOKA K naowadu ocse-
waemoti nogepxrocmu. MeXNy OCBEIIeHHOCTBIO M CHJIOH CBEeTa HCTOY-
HHKAa HMEET MECTO COOTHOLIeHUe

i (3.9
TAe { — YroJl majeHus Jyuei, T. e, yrod, o6pasyemnlii NafaioluM Jay-
YOM G HOPMajbi0 K IOBEPXHOCTH.

EnuHuuedt ocsemeHHOCTH siBAsieTCA AwKe (1K), COOTBETCTBYIOMIHH
OCBEIIEHHOGTH, HPH KOTOpOH Ha 1 M® MpHXOIAMTGH CBETOBOH NOTOK
B 1 momen. CyniecTByerT ele eAHHHLA hom, COOTBETCTBYIOILAS IOTOKY
B 1 moMeH Ha 1 cM® 1 ¢or pased 10 000 JOKCOB.

OcBeleHHOCTs  NOBEPXHOCTH, NEePNEeHAHKYNSAPHOH K MajalollnM
Jlydam, onpenensier 6ieck HCTOYHHKA cBeTd. BJueck o6bIYHO TOXKE 0603-

’

*) Crepanuan (Cp) — eAMHHIA TeJeCHOTO yraa, paBsHas 4% chepor. Crepaguan -
cofiepxkuT 3283 KmaapaTHBIX rpagyca.
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Hauaercsa 6ykBoii E, HO MH, B OTJIHYHE OT OCBEIIEHHOCTH BooOOILLe,
Gynem obosnayare ero E*. OueBHAHO, YTO
I

E' = —5. (3.4a)

Xors 6JeCK, KaK M OCBELIEHHOCTb, MOXKHO OBLIO 6Ll BBIpAXKaTh
B JIIOKCax, B aCTpOHOMHH 3TO He HpI/IHHTO, U BMECTO 3TOIO BBOJAHTCHA
HOHATHE 36e30HOL eeauqunsl m cBeTdAlieroca obpekra, KoTopas €Bd-
3aHa ¢ 6JecKoM JIOTapHPMHUYECKHM COOTHOLICHHEM

m=m,—2,51g E’, (3.5)

rie my, — 3Be3AHasA BeJHUHHA, COOTBETCTBYlOWLAs 1 mokcy. Haa
rapBapACKO#l CHCTeMbl 3BE3JHBIX BEJHYHMH My = —13,89 (3Besnnasn
BeJuynHa | Jiokca). BHe arMochepbl NPUHATO CYATATD M1y = —14,00.
Baeck SBASETCs OCHOBHOH (DOTOMETPHUECKOH — XapaKTepHCTH-
KON ToueuHLIX MCTOYHMKOB CBeTa (3Be3f, acCTEePOHIOB H  Ap.),
xoTs noHatHe Gjecka MOXKHO pacnpocrpa-
HHTb M Ha nporsixkeHHsle 06bekTH (Contie,
JlyHy, u T. A.). Jlo ycTaHOBJIEHHS NpaBHJib-
HOH (POTOMETPHUECKOM TEPMHHOJOTHH GlecK
3Be3]l HeNPaBHJIbHO HA3BIBAIH «SPKOCTbIOY,
a 6JecK MNpOTSKEHHBIX HCTOYHHKOB CBe-
Ta — HHTErpajJbHON APKOCTHIO.
I[IpencraBuM cefe Tenepb (puc. 82) He-
KOTOPYIO CBETSIIIYIOCH MOBEPXHOCTb, H3 KO-
Puc. 82.. Bakon Jaubepra, TOPOH BBIAGNHM IJIOWALKY S. Bynem na6ac-
1aTh ee MO HaMpaBJIeHHI0, COCTaBJ/AIOLIEMY
yroa ¢ ¢ HOpMaJbio K momanke. Toraa npoexuus MIOMWALKH S Ha
KapTHHHYIO IJIOCKOCTh (HOPMaJbHYIO K HAanpaBacHHIO Jyda 3peHusn)
Gysaer paBHa s cos ¢. Cuaa cpeTa IOWAJKH B HampasJ/eliMH Jyua
3penna OyJeT paBHa

I = Bscos g,
rjge BeJHYHHa
1
B =

- 5cos ¢

(3.6)

HA3bLIBAETCA APKOCMbIO TMOBEPXHOCTH JJA AaHHOTO HamnpabJeHHs.
Takum 06pasoM, APKOCMb eCcrb OMHOuleHue Cubl C6ema HEKOTOpOH
[IOBEPXHOCTH K NpoeKyuu C6emAuetics No6epPXHOCMU HA NAOCKOCMY,
HOPMAALHYI0 K HANDOBACHUI AY4Q 3Perus. OueBUHO, YTO TIOHSTHE
SIPKOCTH MOXET GbiTb NPHUMEHEHO JIMLIb K NPOTAXKEHHBIM ofbeKTam,
W COBEPINEHHO GECCMbICJIEHHO FOBOPHTb O «SIDKOCTH» 3Be3ll, HE HME-
JOILMX BHAMNMEIX AHMCKOB (a5 HuX s = O W BblpaxeHHe (3.6) Tepser
CMEICT).

MOXHO JaTh ApYroe onpeie/eHue SpKOCTH, 4acro Gosee ynoGHoe,
Umenno, u3 dopmyn (3.4a) u (3.6) caenyer:

/ 5 COS (¢
E = —LT =B ——T;'— = B(,O,
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rie ® — TeNeCHEil yroJ, noj KOTOPHIM H3 AaHHOH TOYKH BHAHA npo-
€KIMA IJIOWAaJKH § Ha KapTUHHYIO IIOCKOCTb Habonartess.
Orcioga
EI
B= . 3.7)

(0]

910 o03Hauaer, YTO APKOCMbIO HA36I8AeMCs OmMHoOuleHue 6iecKka
anemenma ceemsawelcs NosepxXHOCMU 8 mouxke HabAWOeHUs K meaec-
HOMY Yery, nod KOMOpoiM IMOMm 3Aemenm 8ulen w3 Oannoll mouku.
Bonee passepnyToe onpeeseHHe MOJYYHTCH, €CJHH Mbl BMECTO Tep-
MHHa «6J1ecK» MOLCTaBHM €ro onpefiesieHie Yepe3 OCBEIEHHOCTh, JaH-
HOe BHILUeE. .

Dopmyna (3.7) KaeT oueHb BaXKHOE COOTHOLUEHHE MEXAy G1eCKoM
u apkoctbio. Kpome toro, us ¢opmya (3.6) u (3.7) caenyer, uto ap-
KOCTb CBeTAlleHCH NOBEPXHOCTH He 3aBHCHT OT PAcCTOAHMA JO Hee,
B TO BpeMsl KaK OCBeLleHHOCTb H OJIeCK H3MEeHSIOTCA O6paTHO Mpo-
NOpUHOHAIBHO KBaApaTy pacctosinua (popmyast (3.4) u (3.4a)).

EcnH spKOCTh MOBEpXHOCTH He 3aBHCHT M OT HanpaBJIeHHd, MO
KOTOpOMY OHa Ha6JioJaeTcsi, TO Takad MOBEPXHOCTb HAa3LIBAETCH
opmomponuoti. O6ozuauns I, = Bs, noayuum us dQopmyas (3.6)
LJ11  OPTOTPONHOH IOBEPXHOCTH

I = I;cos . (3.8)

OT0O 8aKOH KOCHHYGOB HIH 3aKOH JlamGepra,.

Enunuueli spkoctH fBAsieTCA Crmuavbd (c6) — SPKOCTb MOBEpPXHO-
CTH, OAHH KBAJAPATHLIA CAHTHMETP MJIOLAAH NMPOEKUHH KOTOPO# HMeer
cuny cBeta B 1 xanzeny. CyliecTBYIOT elle elMHHUEL: sanbepm (J16),
NpeacTaBAsIIOIUA COO0H fAPKOCTb aGCOJIOTHO Oesoffl MOBEPXHOCTH,
OCBEIEHHOCTh KOTOpOH paBHa 1 ¢oTy, H anocmuashb (acb) — ApKOCTb
TOH Ke MOBEPXHOCTH IPH OCBelleHHOCTH B 1 miokc. B MexuyHapon-
Ho#t cucreme enuHun (CH) nmpumeHsieTcs exuHuua #um (uT), paBHas
1 ka/m2. CooTHoweHHe MeXIy STHMH €IHHHLAMH CJedyiollee:

1 ¢6 = a1 JI6 = 10 0007 ac6 = 10 000 Hr.

KpoMe yKasaHHHIX €IMHHII SIDKOCTb B aCTPOHOMHHM WHOTAA BBHI-
pakaior B 3Be3JHEIX BeJHYHHAX C KBAaJAPATHOrO rpajayca UJH C KBaj-
paTHOH MHHYTH AyrH. YUTOOb nepeBecTH TaKHe eNHHHILI B CTHJLOHI,
sorapudpmupyem dopmyay (3.7), noxcrasus B Hee E* u3 gopmy.st (3.5).
Iony4uum

lg B=10,4 (my — m) —lgo. 3.9)
[NloacraBasia sHaueHuss my, W ©, noayuum (B — B cruab6ax)i

lg B = 5,924 — Q4m (3B. BeJs. C KB. rpapyca),
lg B = 2,37 — 0,4m\(3B. BeJs, C KB, MH#, AYTH).

} (3.10)
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Jna caMoCBeTAIIMXCA MOBEPXHOCTEH CYUIECTBYeT e€llleé NOHATHE
ceemumocmu. Ceermnumocms R pasra c8emosomy nomoKy, UCRYCKAeMoMYy
eQunuyeti ceemawelica nosepxrocmiu. YlHaue roBops

R=-"2. G.11)

Mexay CBETHMOCTBIO H fIPKOCTbIO ODTOTPOMIHOH MOBEPXHOCTH Cy-
LILeCTBYET fIpOCTOE COOTHOIIeHHe R = nifB, OTKyAa cjefyeT, 4YTo Ap-
KOCTb abCoMioTHO Genofl nosBepxHoctH (R = E) paBHa

_E (3.12)

T

OrcioAa ¥ BHITEKAIOT IIPHBeJeHHbIe BHIIe COOTHOIIEHHS MEXIY CTHIIb-
GoM, JaMGepTOM H anoCTHJAbOOM.

HeckosnbKo oco6oe 1oJoxKeHHe CPefH acCTPOHOMHUYECKHX OGBEKTOB,
C TOYKH 3PeHHs (OTOMETPHH, 3aHHMalOT MeTeophl. OHM HE SABJISAOTCH
HH TOUEdHBLIMH, HH OPOTHMKEHHHIMH OOBEKTaMH, a MPEACTaBJISIOTCS
123y B BUjJE JHHUM, HMEIOLIeH JJIMHY, HO He HMEIoNleld HIUPUHE (3a
HCKJIIOYEHHeM SPKHX O60/MHAO0B). Perucrpupysa 3Be3JIHYIO BENHUHHY
METeopoB, MH OlleHHBaeM HX 6/ €GK, T. €& MTHOBEeHHY 10
ocBeL[eHHOCTD, CO3/aBaeMyl0 METEOpOM Ha MJOCKOCTH, mep-
NEHAUKYJISPHON K Jyuy 3peHusa. [10sTomy H B OTHOILEHHH METEOPOB
cnegyer ymnorpeGnATh TepMHH OJieCK, a He «fPKOCTb».

[Ipu H3yYeHHH CBOMCTB OTPaKalOUHUX CBET MATOBLIX NOBEPXHOCTEH
HAH HeGecHBIX TeJ, OTPAXKAOWHX COMHEYHHI cBeT (IJIaHeT), MHPO-
KOe NpHMEeHeHHE HAXOZMT MHOHATHE aavbedo. MoXHO no-pasHomy
BBECTH 5TO MNOHATHE, XapaKTEpH3yIIlee OTpa)KaTelbHHIE CBOHCTBA
NOBePXHOCTH M, B HACTHOCTH, NOBEPXHOCTH HeGecHoro tena. OpHako
creiyeT OT/IMuUaThb OTpaxkaTejbHble CBOACTBA MJAOCKOH HO-
BepXHOCTM 4 mapoob6pasHoro HebGecHOTrO
TeJa,. - ‘

Jna nnockofi MaToBOA NOBEPXHOCTH OTpa)kaTelbHasd Crocol-
HOCTb ONpeieNAeTC CJACAYIOHMH XapaKTepUCTHKaMH!

1. Hcmunnoe arvbedo (anpbemo no Jlambepry) A — oTHOIIEHHE
CBETOBOTO IIOTOKA, PACCEAHHOIO 3JEMEeHTOM IIOBEPXHOCTH BO BCeX
HanpaBieHHAX, K MOTOKY, ylaBLIeMy Ha 3TOT ajement. Ilist abco-
motHo Genoll mosepxHoctH A = 1.

2. Kosppuyuenm sapkocmu ¢ — OTHOIIEHUE SPKOCTH TIOBEPX-
HOCTH B JAaHHOM HAaNpaBJeHHH K €e OCBeIleHHOCTH

B
Us ¢opmyan (3.12) caeayer, uTo AsiA aGCOMOTHO GeJoH NOBEPXHOCTH
=’:T=O’318‘ Ec/nH noBepXHOCTb OPTOTPOINHA, TO ANA Hee A =
= gy B NPOTHBHOM CJIyyae t MEHAETCs C HampaBJIeHHeM.

3. Budumoe aavbedo (apkocTHbiii ¢daxrop) A, — OTHOWEHUE sp-

KOCTH NOBEPXHOCTH JJs JaHHOro HanpasieHus (B) x spkocrd a6
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cOomOTHO 6elofi NOBEpXHOCTH, PAacIlOJIOXKEHHOH B TOM e MecTe, HO
NepNeHAHKYJSAPHO K TNajalcliuM ay4am (B,):

AB=Bia—mcosz (3.14)
rae { — yroJa nagenus naydvef. i opToTponHo#i noBepXHOCTH A, =
= A cosi{. B ciayuae HeopTOTpONHON NOBEPXHOCTH HPOH3BEAEHHE
niy = r He paBHO A u 0603HavaeTcs CHENHANbHEIM TEPMHHOM cCéern-
soma. Takum obGpasom, ana ool mosepxHocru A, == r cos {. Bu-
auMoe anbbeno — BeNHYHHA, HEMOCPEACTBEHHO NoJgydaemas H3 (oro-
MeTpHUYECKHX HabAlONeHHH IIJIaHer.

doTomeTpHUeCKHe CBoOficTBa mapoo6pasHoro HeGeCHOTO Tena,
OCBEIIEHHOTO H3BHe (HampHMep, IVIAaHETH), XapaKTepH3YIOTCH Tpems
BuJaMH aanbemo:

a) Ieomempuseckoe aavbedo A. — OTHOIIEHHE cpefHel SIpKOCTH
JHCKa NJaHeTsl NpH MOJHOH dase (Bcp) K SIpKOCTH abconoTHO Genoit
NOBEPXHOCTH, NOMEIIeHHOH B TOH e TOYKEe H HEpPNeRAHKYJSAPHOH
K cojiHeuHhiM Jayuam (B,):

B, Eg A22
A== =20 3.15
r B, EO A“’GRZ ’ ( . )
rae E; — 67eCK n/aHeTH NpH NOJHOH (ase Ha paccrosiHud L or

Connma u A or 3emsn, Eg — 6neck Consua ¢ paccrosinus Ag,
R — paguyc mniaHeTH. '

[eomerpuueckoe anb6elio JIErKO OmpenensieTcss H3 HaGMIoeHHH,
€CJIM H3BECTEH PajHyC IIJIaHEThi, HO €ro HeJb3ss CPaBHHBATb C HCTHH-
HbIM aJbGesio HJH CBETJIOTOH 3eMHBIX O6paslioB, TaK KaK B €ro onpe-
JesieHHe BXOAKT CPeiHsid APKOCTb Pa3HbIX TOYEK AMCKa, HAXOAAILHXCA
K TOMY )€ B pasJMUHEIX YCJOBHAX OCBEHIEHH:.

6) Hanocmpamuetioe arvbedo Ay — OTHOILIEHKE cpemxen SPKOCTH
JMCKa INJIaHeThl NPH MOJHOH qaase K cpeiHedl spKOCTH aGCOMIOTHO
GenOit NJIaHeTHl TOTO XKe pasmepa, HaXOAsIeACA B TAKHX XKe yCJIOBHAX
ocsemlenna (B, ¢y):

B — Eq
Ay =5l =, (3.16)

rae E, — Gieck BooGpaxaeMoit a6comoTHo Genoil maaHers. Jlas
OpPTOTPONHOH NOBEPXHOCTH A, = A = r, NO3TOMY HJIIIOCTPaTHBHOE
anp6eo MOXHO CPaBHHBaTh C A H r 3eMHHX oGpasuoB. C reomerpu-
YeCKHM aJb0efl0 HIJIIOCTPATHBHOE alblelo cBA3aHO-NPOCTHIM COOTHO-

3
wenueM A, = —A..
2 T

B) Copepuueckum arvbedo (aab6eno no Bouny) A, HasnBaercst OT-
HOLUEHHE CBETOBOIO MOTOKA, PACCeSHHOrO IJIAHeTOH 1o BCeM Hampas-
JeHHsIM, K CBETOBOMY MOTOKY, YmaBilieMy Ha ee HOBepXHOCTb,

ol
A= g (3.17)
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Jlas oprorponHoi mnosepxHocTH A, = Ay, = A = r. JIna HeopTo-
TponHo#i noBepXHocTH A, = qA,, TAe q — @asoeul unmezpan,
gHaueHue KOTOpPOro onpejensiercsi MO KPHBOH H3MeHEHHA OJjecka
asaHeTh ¢ ¢asoil. ITockoJbKy NOBEDPXHOCTH IFAHET, BOOOIIE roBOpH,
He ABJSIOTCA OPTOTPONHBIMH, @ BHEIIHHE IVIaHEThl He HabJioaTcs
npH BCex 3HayeHusAX yrJya ¢asbl, Ans MJaHer, HaunHas ot HOnurepa,
chepHueckoe anbGeo, CTPOro ropops, HeM3BECTHO. HAYeHHA chepH-
yeckoro anpbeno Aaa nJjaHer cMm. B Taba. 56 oTAena «Tabanupl.

Bce anpfeno H Apyrde Ha3BaHHBIE XaPaKTePHCTHKH H3MEHAOTCHA
¢ AAHHOK BOJMHBL. B Tabmuue npuBeleHbl X 3HAYEHHS B MEXAyHa-
ponHoOil (hOTOBH3yalbHOH (OTOMETPUYECKOH CHCTEME.

[IpueMHHKH M3JyUeHHS HeNOCPeJCTBEHHO PErHCTPHPYIOT cJely-
oiye GOTOMETPpHYECKHE BEIHYHHEL: IJ1a3 — SPKOCTh H 6JecK, ¢oTo-
f71aCTHHKA — OCBELIEHHOCTb, (GOTOJIEMEHT -— CBETOBOH IOTOK.

COOTBETCTBEHHO NPHMEHSAEMOMY [IDHEMHHKY H3JydyeHHs ¢oTo-
MEeTPHS pasjleifeTcssl Ha susyasvHyw, omoepaguueckyro u gomo-
anekmpuyeckyro. Eciaw n3yuyaercs Jilb OTHOIIEHHE SIPKOCTH HJIH
6/7eCKa CBeTHJIa K SIPKOCTH MM GJIeCKYy JIPYroro CBETHJa HJH J1abo-
paTOpPHOIO HCTOYHHKA H Pe3yJbTaTbl BhIPAXAEIOTCA B OTHOCHTEJbHBIX
€IHHHIAX, TO Takas (OTOMETPHS Ha3biBACTCA OMHOCUMEAbHOU.
Ecau ke TeM HJIH HHBIM NYTeM MOXHO IOJYYHTb 3HaueHHS H3Meps-
€MBbIX BeJIMYHH B abCOMOTHEIX €JMHHIAX, TO B 3TOM cJaydae (oTomer-
pHsi HaseiBaercst a6CoaomHoll. )

§ 2. MousatHe O cnexkTpe

BpicoKasi TeMNepaTypa M LaBJjeHHe B 3Be3JHbIX HeApaX NPHBOAAT
K TOMY, 4TO B HHX BuipabaThiBaercs ay4ucmasn suepeus. 11pu dopmu-
POBAHUH 3BE3IbI PA30TPeB BEIeCTBA BEIBLIBAETCS [OCTENEHHBIM CikKa-
THeM MOj AefiCTBHEM IPaBHTAlMOHHBIX cui. Ha Gosee nosanux cra-
JHMSIX 3BOJIOUMH 3Be3fia (B ToM yucie W CosHIE) MOLAePIKHBAET CBOE
H3JydYeHHe 3a CYET TepPMOANEPHBIX peakiuii, NPOUCXOAAIIUX B ee
ray6okux caosix. B Hexpax GONBIUIHHCTBA 3Be3Jl NPOHCXOAUT fAepHast
peakiusi NpeBpalleHHs BOLOPOAA B TeJuH.

BeulecTBO 3Besjpl upesBbiuaiino Hempospauno. Ilostomy «po-
IuBIuHiics» B TyOnHe 3Be3ibl (OTOH, Npexae 4eMm uIl06paTb.Cﬁ pi (e}
BHEIIHHX CJIOEB, HMCIBITHBAET MHOMKECTBO MNOTJIOMIEHHH H TepeHany-
YeHHii W MHOTOKDATHO MpeobpasyeTcsi, MPHCNOCAGMHBASICH K (PH3M-
YeCKHM YCJIOBHAM Toil 00/acTH, Kyla OH MON2JET. OH oueHb ROJTO
GayxaaeT Npexje ueM NOCTHIHET BHEIIHHX CJI0eB 3Be3/bi, OTKyla
MOKeT yHTH B MHPOBOe NpocTpaHcTBO. C/IOH 3Be3/Ibi, H3 KOTOPBIX H3-
JyUeHHe MOXKeT GeCnpensTCTBEHHO yXOXUTb, HASHIBAIOTCH €€ amoc-
depoil.

HanydeHyue HCNyCKaeTCa Kak M3 BHEIIHHX, TaK H H3 6oaee ray6o-
KuX yacteit armocgephl. [Tocennne HaspiBatorcs homocgepoll. Y Takux
spe3s, kak Hawe CousHue, ¢otocdepa He CAHIIKOM NpOTAXKEHHA,
¥ [OSTOMY Mbl BHAMM Kpafi COJIHEYHOTO AHMCKA PE3KO OHEpPHUEHHBLIM.
OnHako CYLWECTBYIOT 3Be€3lbl, Yy KOTOPBIX gotocdepa no pansy
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NPHUHH OueHb NPOTSIKEHHA, H €e «TOJIIHHA» COCTABJISeT 3aMeT-
HYI0 [0JI0 pajucya 3Beslbl. DTO 03HAYaeT, YTO A0 HAC JNOXOAHT H3Jy-
yeHue, MAyLLEe C Pa3JHUYHBIX IyOHH 3Be3NHOH ¢orocdeprt.

TIpoxons uepes BHEIIHHE CJOH 3Be€3/bl, H3JyUeHHE HCNbLITHIBAET
Kak ofllee, TaK W CeJeKTHBHOE MOIVIOLIEHHE, XapaKTep KOTOporo sa-
BHCHT KaK OT XHMHUYECKOTO COCTaBa, TaK M OT (PH3UYECKHUX YCJIOBHH,
rOCNOACTBYIOIIUX B 3Be3[HOH 060J0uKe. [lsl onpeiesIeHHs 3THX yCJIo-
BUH HEOOGXOAMMO NOABEPTHYTD A0OXOAdAIEe K HaM OT 3Be3/bl H3/TyUeHHe
CHOEKTPANbHOMY AaHaJu3y.

PaccmMoTpuM Mpex/Je BCEro pacrnpelesieHHe Jy4yMCTOH SHeprun
B criekTpe 3Be3fnl. [as 3Toro noctpoum rpaduk, OTKIaibiBas 1Mo
rOPH30HTaAbHON OCH JJIMHE! BOJH, a MO BePTHKANbHOH — HHTEHCHB-
HOCTb MaayueHuss B,. Iloctpoenne Takux rpapukKoB Ha OCHOBE Ha-
6I0/IeHHH BXOAHT B 4YHMCJO 3ajgau cnekTpodoromerpuu. Kak Ha-
GatofieHHs, TaK U TEOPETHUECKHEe pacCyXeHHs II0Ka3hIBAKT, YTO Takas
KpHUBasi pacnpeneseHHs SHEPrHH B CHEKTpe Chajaer A0 HyJH (cTpe-
MHTCSl CAHTbCHA C TOPH3OHTAJIbLHOM OCBIO) Kak MpH OYeHb JUIMHHBIX
BOJIHAX, TaK M NPH OYeHb KOPOTKHX, JOCTHrasi, NMPH KaKOH-TO onpe-
JENEHHON JJIHHE BOJHBI Ay, HaHOOJbLIErO PacCTOAHHS OT IOPH3OH-
TaNbHOI OcH. TeopeTHuecKH BbIBEJEHO, UTO CIIPABEATHBO COOTHOILEHHE

A+ T = 0,28978 cm- K, (3.18)

rie T — Temneparypa Haayuarteas. D710 3aKoH Cmewjenus Buna.
Uewm BhllLE TemnepaTypa, TeM Kopoue JUIHHA BOJIHEL, NPH KOTOPOH By
MaKCHMaJIbHO.

BTopo#l BaXHbBIN 3aKOH TEOPHH H3JYYEHHS COCTOUT B CIEAYIOILEM.
Ecan o603naunth yepe3 E No/HYIO JYYHCTYIO 3HEPTHIO, HCOYCKAEMYIO
KBaJpaTHbLIM CAHTHMETPOM MOBEDPXHOCTH H3Jydaredss B CeKyHLy, a
yepes T — Temneparypy, TO

E = oT?, (3.19)
rne
I

cM2.Ké.¢

¢ = 0,56697-1071

Aro saxon Cmedarna— Boavymana. \

®opmyas (3.18) u (3.19) crenyior us dopmyast Ilnanka, omHch-

Balollell pacrmpenesieHHe SHePTHH B CHEKTPe HAeaNbHO MOr/IOMAIOIEro

(Tak Ha3bIBaEMOTO AGCOMOMHO 4epHO20) Tena, T. €. Tela, IOIJOWaio-
HIET0 BCSKOE Iajaloulee Ha HEro HajdydyeHHe:

c 1
Ex=Tt G . (3.20)
e AT T

B stoit hopmyae A — jsnHa Boabl, T — abcomoTHas Temneparypa,
¢ — OCHOBaHHe HaTypaJbHBIX JorapupmoB (e = 2,71828...), Ep —
cneKkTpanibHasl IVIOTHOCTb INOTOKA 3HEPTHH, BbIpaXKeHHasd B AXKOy-
AfiX, €3 M ¢, — TOCTOSIHHBIE BeJIMYHHHI, paBHBIE (; = 3,74-10712
Ouc-em?-c! v ¢y, = 1,439 cM-K. Ilpu sTOM AAMHBI BOJH JOJIXKHBI
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6LITh BHIpaXeHLl B caHTuMerpax. Ha puc.-83 n3o0pameHB KpHBbIE
paclpene/ieHnst 3HeprUM B CreKTPe aGCOJIOTHO YEepHOTO Teda mnpH
pasJuUHBIX TeMmmnepartypax. [IpH HEKOTOpHIX TeMmeparypax H B oOn-
pele/ieHHHX HMHTEpPBAJax IJIHH BOJH, HCNOJNb3YeMbiX IPH acTpOGu-
3HYECKHX HaGMIONeHHAX, NMePBbIA YIeH 3HaMeHaTess ropasnao GoJbiue
enunnnst. Torxna dopmyay (3.20) MOXKHO YNPOCTHTb, OTOPOCHB elH-
HHLY B SHameHaTese, H 3aMeHuTb ¢opmyaoid BuHa

Cs

E,=c\ % 7, (3.21)

KOHC‘IHO, HH 3Be3]1bl, HH CoJsHlle He SBJASIIOTCA HUACATbHEIMH H3-
JyuarensiMmiH, HO MOXIO CYyuTaTb, YTO B HEKOTOPHIX OrpaHHYECHHLIX

G som 5Em 6000 650 XA
T T T T T

%y 2000° L .
72 4
g
70 N
3 3
'S 8f §
L X §qg5
LR S
W 6t v
RY
500
44 £ 45
§
2+ 807
S a9
§r——y
077 2 5 4 & ¢ o0
A 10 i .
1 H 1 it i
Puc. 83. Kpusble pacnpepeseHus Puc. 84. PacnpefeseHusl 5HepPruH B CIIeKTPaX 3Be3f
SHePTHH B CIEeKTpe abCOJIOTHO Hep- crieKTpaJbHbIX KJjaccoB A0, M7, S, N

Horo tena. IllIKasa no ocH OpPAUHAT—
B eguHuuax CI'C.
HHTepBajiaXx AIHH BoMH ¢dopmyast (3.20) u (3.21) pocraToyHO TOUHO
OMHCLIBAIOT pacHpesiesieHue SHePrHH B HX CIEKTpax, ecau moaobparb
noaxoisiiee sHaueHue T.
Ha puc. 84 usoOpaxeHbl KpHBbE pacfipelle/ieHHsi SHeprHH B Criex-
Tpax HeKOTODBIX 3BE3l.

§ 3. CnekrpanbHas kjaccMpHKauus 3Be3f

®orocdepnl 3Be3a (B ToM yuce n CosHUa) HCIYCKAOT H3JIyYeHHe,
ob6aajlaioliee HenpepuiBHBIM criekTpoM. Koraa e usnyuenue ¢poro-
chepnl MPOXOAHT Yepe3 PACHOJIONKEHHbIE Haj Hel BHeUHHEe CJIOH
aTMocheprl, ero xapakrep MeHsierca. YacTh Jyyed rnorJouiaercs,
npHueM 3TO MOIJIOLIEHHE MOMKET GHITh HeNlpepbIBHBIM, KOTAA 0Caabusi-
€TC HEeKOTOpPHH GoJjee MM MeHee MPOTSAKEHHbI yYacTOK CHEKTPa,
H CeJIeKTHBHLIM — H3GHpAaTesIbHBIM, NPH KOTOPOM [OrJIOLIAoTCs Y3-
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KHE€ Y4YacCTKH CIEKTpa. B CHIeKTpe NnOABJIAIOTCA TEMHBI€ JHHHU, BLI3-
BaHHBIC TIOIJIO!HI€HHeM aTOMOB, H INOJOCHI, O5YCJIOBJI€HHLIE norJiome-
HHeM Mosekya. HccnenoBanue CHeKTpaJbHHIX JHHHA M TNOJOC NO3-
BONfIET YCTAHOBHTb XHMHUYeCKHH cocTaB H (U3HUeCKHE YCJIOBHA,
TOCNOACTBYIOIHE BO BHEWHUX CJ0SX OOCOJOUKH 3Be3fIHl.

' B pesysbraTe MHOrOJIETHHX HCC/IEAOBaHUN OLUIO paspaboTaHo
HECKOJIbKO CHeKTpasbHBIX KAaccH(UKanuil 3Be3JHbIX CeKTpoB. Ham-
GoJsiee LIMPOKOE PACIpPOCTPAHeHHe MOJyYMJia KiaacCHbHKauHs, pas-
paGoranHas Ha [apBapackoii o6GcepBaropuu. OHa OnJsa npuHsTa
BIIOCJIEICTBHH 32 OCHOBY H B Hee IOCTENeHHO BHOCHJIHCD BCe HOBLIE yTOU-
HeHHd, KOTOpHEe ObIM HeoO6XoIMMbI Jijisi 6oJiee NOJMHOTO ONHCAHHS
€BOHCTB TON HJM HHOH Pa3sHOBHAHOCTH 3Be3f.

I'apBapackass cnekTpasnbHasg KJacCHpHKalus MOAPOGHO onucaHa
B kuure II. ' KyaukoBekoro «CnpaBOYHHK JHoGHTENs
actpoHomuus (4-e usg. — M.: Hayka, 1971, tabauma X, c. 123).
Tlostomy 3zechk MBI IPHBOAHM TOABLKO TVIABHHIE XapaKTEPHCTHKH Kax-
JIOTO M3 CHEKTPAJbHLIX KJacCoB. ’

Knaccupukanuns cnekKTpoB MOXKET GHITb H300pa)keHa «lENOUKOH»,
BIOJIb KOTOpO# CJieBa HampaBo Temmneparypa ¢GoTocgepsl CHCTeMaTH-
UECKH IOHMIKAETCsl:

WN R —N
///

Q, P, W, O—B—A—F—G—K—M

WwC . —S

BykBa Q mpuHATa A O603HAYeHHs CHEKTPANbHHIX KJAAacCOB HO-
BuiX 3Be3n. Byksoii P 0603HavaoTcsi CneKTpaJibBbie KJAACCH CNEKTPOB
niaHerapHuix TyMaHHoctefi. BykBofi W o603Hauaioress CHEKTpHI
3Be3l THna Boappa—Pafie — upe3BLIYafiHO TOPAYHX 3Be3J, B CNEK-
TpaX KOTOPHIX MHOTO SIpPKHX SMHCCHOHHEIX JIHHHH. B cmexrpe 3Besj
WN BHAHH CEKTpa/bHbE JHHHH a30Ta, a B cnektpe spess WC —
JUHHH yraepopa. TemnepaTypst goTochep 3THX 3Be3L OYEHb BBHICOKH!
o1 60 1o 100 TBIC. KeJIbBHHOB.

OcTajbHble €NEeKTPaJbHblE KJIACCH MOXHO KpPaTKO OXapaKTepH3o-
BaTb TAaK:

O — nau6oJsee 3aMeTHH JIHBHH, NMPHBajJexKaliHe HOHH30BAHHOMY
reanto. Uuorna Bunnn smuccHonusie aunuu (T or 25 000 no 50 000 K).

B — Hau6osee 3aMeTHEl JIMHHH OIJIOWIEHHS HEHTPAJNbHOrO resiHsd
(T or 15000 no 25000 K).

A — HauGosiee HHTEHCHBHEI JIMHHH IOTJIOLIEHHS BOJAOPOAA: OaJib-
mepoBckas cepuss (T or 9000 mo 12 000 K).

F — snnun GanbmepoBcKoil cepuH ocaabienul. [lossnsiores xo-
powo 3amernole auHEM H u K wnonmusosanHoro xanbuws (7 okonao
7500 K).

G — ouenp unTeHcHBHH!I JHHHH H u K. Muoro nunuii norjoine-
HHA aTOMOB METanAoB. JIMHMH BOAOpOAa He BBHIAENAIOTCH Ha ¢oHe
CNEKTPa, MEePecedeHHOro OueHb OGOMbIUMM KOMHYECTBOM JHHHHA. K
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sromy crnektpanbHomy kaaccy npuxaanexur Costue (T okono
6000 K). ‘ ,

K — MHOTOUMCJEHHH! JHHUH MeTannoB. MutencupHa nonoca G.
CraHOBHTCA 3aMETHOH MOJIOCA MOTJIOUIEHHS MOJIEKYJ/bl OKHCH THTaHA
(T oxoao 5000 K).

M — cmexTp nepeceyeH [OJIOCAMHU MOIJIOUEHHA MOJIEKYJT OKHCH
TuTaHa. DHOJETOBLIA- KOHEl[ CHekTpa oyeHb ociabaed (T or 2000
1o 3500 K).

B npaBoit yacTH leNmOYKa PacIlelvisercs Ha TPU NapajvleNbHbie
gerBu (K — M), (R — N) u S. Y 3Be3l CnekTpalbHbX KJ/3CCOB R
u N TuTaH, XapakTepHsii 415 KaaccoB K u M, saMeHeH yIJiepOAOM H
ero MOJIEKYJsApHBIMH coellHeRnsiMu. B Hacrosiiee Bpems Ajs 0603-
HAYeHHs TAKMX CHEKTPOB Bce yaume ymorpebasercs Bmecto R n N
cumBoii C ¢ €ro JecATHYHbIM JeneHHeM. Y 3Be3]l CHEKTPaJbHOro
kaacca S THTaH 3aMeHeH HHPKOHHeM; Halb/IoAai0TCs [10JO0CH 1OT-
JIOLIeHHUsT, CBOMCTBEHHBIE MOJIEKYJIaM OKHCH LHDKOHUs. Bmecte € Tem
apesnpl kaaccoB K ¥ R 06124210T NMOYTH OJ{MHAKOBBIMH TeMmepary-
pamu, okoso 5000 K. To xe camoe MOKHO CKa3aTb,H O 3BE3JaX KJjac-
coB M, N u S; ux Temmeparypbl TaKxKe IOYTH OJHHAKOBbHI, OKOJO
3000 K. .

Takuv o6pasoM, NpH HU3KHX TeMmrnepaTypax CTaHOBHTCS fonee
3aMETHLIM pas/HyHe XHMHYECKOrO COC1aBa 3BE3NHBIX 060J104eK.

Kamapili u3 CHEKTPaibHLIX KJaccoB pasjeisercd Ha 10 mox-
KJIaCCOB, UTO OTMeYaeTcs COOTBETCTBYIOMEH UU(POH, Hanpumep B8,
A5, K2 u 1. o

EciH B CHeKTpe BHIHB 3MHCCHOHHbE JIHHHHM, TO J0GaBasfeTcs
GykBa «e», Hanpumep Bbe. Ecnu cnekrp oGnagaer OCOOEHHOCTAMH,
He yKJaJBBaOIMMHCE B OOLLYI0 KiaccHpHKauuio, TO L06aBJSIOT
GYKBY «p», UTO O3HAYAET «NeKyJIs PHBINY («ocobenHbIi»), Hanpumep, Ap.

TemnepaTypa onpeje/sieT r/aBHbIf BHA cnekrpa. OfHAKO OKasa-
JI0Ch, YTO AABJEHMe Ta3a B TOH OG/IAcTH 3Be3[HOH OOOJIOYKH, Iie
06pa3yioTcsl CHeKTPaJbHBIE JHHHHM, BJHAET Ha HX IIHPHHY. Ilpu
MaJsofl MJOTHOCTH H MaJioM J3BJEHHH CHEKTpajbHBIE JAHHHH TOH-
Khe H pe3Ko odepueHHmle. B sroM ciaydae K 0603HAYEHHIO CHEeK-
TpajJbHOro Kjacca J00aBisercss WHAEKC C, Hanpumep cA2. Taxue
3Beannl OOBIUHO SBASAIOTCH cBepxruranramu. Jlanee, nosaeuaach BO3-
MOXHOCTb 0 MHTEHCHBHOCTH H36paHHBIX JIMHHH NOIJIOUEHHS CyAHTb
O TOM, KaKOBa CBETHMOCTb 3Be3fbl, T, €. fAB/AfeTCs JIH OHA THLAHTOM
HWJIH KapJukoM. B nepBoM ciyuae nepej CNEKTPajbHBIM KJIacCoM

3Be3Jlbl CTABUTCS HHIEKC «g» (PHFAHT), BO BTOpoM — «d» (KapJHK), .

nHanpumep gKO, dM2.

Psil npHYHH (B YaCTHOCTH, OCeBOE BpalleHHe) NPUBOAMT K pac-
IUMPEHHIO H Pa3sMbIBAHMIO CTNEKTPAJbHBIX JuHHEA. [losTOMy BBEAEHHI
HHEKCHl «N» — AHdxpy3HBIe JIHHHH, H «S» —pe3KHe JIMHHH, KOTOpbIE
TaKXe MNHIIYTCA pPSAOM G OOBIMHBIM CHMBOJIOM CHEKTPaMbHOTO
KJacca.

Takum ob6pasom, 'apBapackas KjaccubHKalusa C TeyeHHeM Bpe-
MeHH 3HAUYHTEJbHO YCJOXKHHJIACh M ¢06pOC/ia» PasMYHBIMH HHACK-
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camu. [losToMy OLWIK clieslaHbl NONBITKH yNOPfAOYEHHS CNeKTPalb-
HOH KJaccHukanuu Ha 6GoJsee IUHPOKOH OCHOBeE, '

OpHoll M3 Taxkux Knaccupuxanuii apaserca Hepkcckas, paspa-
GoranHass Mopranom, Kunasom u KoaabmanoM; ee COKpallleHHHO
HasbBaloT «kaaccupukanns MKK». B Hell ocTaB/leHE CeKTpa/ibHbe
kjacesl TapBapackoil KaaccHpHKalUHH, RO BBEJCHO NOHATHE O KJacce
CBETHMOCTH, KOTODBIH oOnpejensercss No BHAY H OTHOCHTEJIbHOH HH-
TEHCUBHOCTH HEKOTOPHIX W30paHHBIX AR 3TOH LeJNH CIEeKTPajdbHBIX
aunui. Kjgace cBeTHMOCTH — 3TO XapakTepHCTHKA abCoJoTHOH 3Bes -
HOK BeaHuuHbr 3Be3am (cm. § 4 ra. I1I). Kaaccer cserumoctH 060-
3HayalTCss pUMCKUMH undpamu. OHM TakoBel: la — sApKHe CBepx-
rurantel (cBerumoctb nopsaka 10 000); lab — npomexxyTouHLIe CBepX-
ruranThl; Ib — cnabbie cBepxrurauTthl (cBeTHMOCTh OKosmo  5000).
Huxe pacnonaratorcs I1 — sipkue rurantel, 111 — coiaGrie rurantel.
K knaccy cserumoctn IV npuHapnexar cy6rurantsl. Oco6eHHO 4acTo
BCTPEYAIOTCS 3Be3lbl TaK Ha3hBaeMOH IJ1aBHOH MOCJIENOBaTENbHOCTH
V kadcca ceetumoct. K VI knacey
CBETHMOCTH TpHHamjaexar cy6Kap-

| JIMKY, H, HaKOHell, K KJaccaM CBe-
e0ri tumoctd VIla u VIIb — Gennie kap-
JIHKH.

Taxum o6pa3oM, KJIacCHPUKANHA
MKK — pxBymepHas; B HeH cHexr-
pajbHbIe KJ1acChI OonpeneadoTca
. IByMs HHeKcamu, Hanpumep, G2 Ia,
K5 IV u t. n. Pacnonoxesue stux
KJIaCCOB CBETHMOCTH Ha JMarpaMme
Fepunpyura—Peccena (. II1,
§ 8) moxasano Ha puc. 88 (c. 232).

: @dpaHIy3CKHe acTPOHOMEI paspa-
6oraqu AJAs 3Be3L pPaHHHX Chek-
. TpaJbHBIX KJIaCCOB JIPYTYylO KJjaccu-
(HKALNIO, OCHOBAHHYIO Ha JaHHBIX
crnexTpooTOMETpHUECKHX  HabJio-
Jenuii. Dwiro 3amedeHo, UYTO Yy
3Be3Ji TNPAKTHYECKH  OJMHAKOBBIX

It ! |
JHE 41024540 4861 iii}z,& CneKTpadbHbIX KJaccoB HabJona-

I0TCA CYUEeCTBEHHBbIE pasJaHdYHs B

Tpax 3Be3f &€ Opuona W y BansHeuon. Ha pacnpeaejeHdid 3HEPruH B YJbTpa-
HYKHeH AuarpdMme Xopoiwo BuAeH 6oJib- CI)HOJIeTOBOﬁ Y4CTH CIIEKTpa. 910 X0~

Puc. 86. Pacnpesesnieine sHCPIrUH B CICK-

1UOA «6aJibMEPOBCKHH CKauOK».

polio BHAHO Ha puc. 86, Ha KOTO-
POM H306parKeHbI KPHBBIE pacnpejieieHHs SHePTHH B CIIEKTPE 3BE3JIbI &
OpuoHa (BBepxy) u y Bausnenos (suusy). B cucreme MKK cnekr-
panpHplfi knacc € Opuona BO la, ciaegopatenbHO, 3Ta 3Be3ja —
CBEPXTHIAHT, B TO Bpemsl KaK y DJ/H3HENOB HMeeT CIeKTPajbHbii
kKaacc AOV W npuHajgiexuT riaBHOH [10C/€10BATENbHOCTH.

Uem BhI3BaHO 3T0 pasanune? OHO 00513aHO TFIaBHbLIM 06pa3oM
PasJKyMIO (PU3HYECKHX YCJOBHI B 3Be3AHbIX 060JOuUKax. Y cBepx-
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ruraita obosouka Gojiee paspexxeHHas, 4eM y 3Be3Jnl IVIABHOH MO-
cnenoBateNbHOCTH. B cnekrpe y BJaHM3sHenoB XOpowmio BHIHA CepHs
Banbmepa. Y3kue ray60KHe JIHHHH NOTVIOLEHHA BOJOPOJA CTPEMSATCH
K HEKOTOpPOMY npejeny, pacnosoKeHHOMY B JIEBOH YaCTH PHCYHKa, —
«ronose» cepud Banbmepa. Jlepee 3TOrO npejiena HauMHaercss Hernpe-
pbIBHOE TOIVIOLIEHHE, KOTOpOe NpPOH3BOAHT aTOM BOAOPOAA, BO3-
OyXKIEHHBIH [0 BTOPOrO SHEPreTHYECKOrO YPOBHSA; YXOIAA G 3TOro

F/

Puc. 87. Perucwpo:pamma cnexTpa 7, JleGepsi. A’B’C’— HenpephBHBIA CEKTP B HHTepBaJje
o 4600 ao 3700 A. D'E’'F’' — 70 xe B ynb'rpa(buone'roaog o6aacTH. DKCTpPanoJupoBaHuas

rouka C’, TaK e Kak nu D’ uMeeT AJIUHY BOJHHB A = 3700 A, T..e. Me COBIajaeT ¢ TeopeTHye~
cKoit rpanuuell 6aanMepOBCKOft cepun Ao, PasnocTe C'D’ B UHTeHCHBHOCTAX ONpexessieT Be-
AuMHBY GaJlbMepPOBCKOro cKauka D= Ig (’C’ H lDf). Cpeausisi To4ka [/, mpoaKeTpanosupos

BAHHAfA B CTOPOHY CKONMUBIIMXCS JIHHHH JO NepeceyeHHs ¢ HX 3aNHCbIO, ONpelleisieT TOUKY K,
AJHIA BOJHB KOTOPOit Ay eCTh BTODOIt napameTp Gpanuy3ckolt crieKTpanbuoft KnaccupuKamuu.

yPOBHSI, 3JIEKTPOH NOIJIOMaeT MoOGyIo AJIHHY BOJNHBI, MEHBIIYIO, 1€M
y «roJIOBbI» CEPHH, H HOHH3yeTcsl. DTO M NPHBOAMT K OGPa3s0BaHHIO
6aabMepOBCKO20 CKAHKA, KOTODbIli MOXKET XapaKTepu30BaTb CNEKTPasb-
HbIe CBOHCTBa 3Be3/bl. Ha onpenesieHHH ero BeJHYHHH (paHIy3CKHE
acTpoHombl, caepys LIajoHXy, H OCHOBalH CBOIO KJIaCCHHKAIMIO.
Ha puc. 87 nzo6paxkeHbl OCHOBHBIE NapameTphl, OMPEAS/AIOMHUE ITY
Knaccupukaunuo. [IpoBoas Ha KPHBOH pacnpejeseHus 3HEPrHH
B CIIEKTpe Oorubarnliie, onpelelsioT BeIHYHHY CKauka D u Ty MIuHY
BOJIHBL A;, NPH KOTOpOH CpelHssi WHTEHCHBHOCTb NepeceKkaeT Haliio-
JIeHHYI0 KPUBYIO pacrnpefie/leHusl 3HepruH. ITa CleKTpajbHas KJjac-
cuduKauusA, NPHUNUCHIBAIOWAs KaxAoi 3Beslle Apa uuciaa, D H A,
Tak xe Kak cucrema MKK, — nBymepHasi. Bnocneactsuu GblI mpH-
GapJeH ¥ TPeTHHl mnapaMerp, @, — CHEKTPOYOTOMETPHYECKHH Trpa-
JI¥eHT, KOTOPHIH XapaKrepusyeT ObLICTPOTY MafeHHs MHTEHCHBHOCTH
B 3aBHCHMOCTH OT JJIHHBI BOJIHEI NIPH NMPHOIMKEHHHM K T'OJIOBE CepHH
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Banbmepa. Takas KaacecupHKalns NONHee XapaKTEPH3yeT CIEKTP
3Be3Jibl M ABJASETCHA TPEXMEPHOM.

Besenctreie criemHPUYECKHX YCJIOBHEH, HMEIOIIHX MECTO B 060-
JIOYKax OYeHb rOPsYHX H XOJIOAHBIX 3B€3J, Ha BHAE HX CHEKTPa CHAbLHO
CKa3biBaeTcsl pa3iiHyHe XMMHUYECKOro COCTaBa.

Buinn  ob6HapyKeHBl memasnuseckue 86e30bi, o06GO3HauaeMple B
FapBapacko#i kiaaccHpuKanu# GyKBOH m, NPHNHCHIBAEMOH K CHM-
BOJIy CHEKTPaJbHOro Kjacca, Hanpumep, Adm. Ecaum onpepenstb
CNeKTpalbHHf KJacC MO0 HHTEHCHBHOCTH JuHHH K HOHH30BaHHOro
KaJbUMsi, TO 3Be3Ad OKasHBaeTcsa NPHHajJexaledl K Kaaccy A.
B TO xe BpeMs JIMHMH JPYTHX METaNJOB BBIIEISIOTCS B CHEKTpe
TaKHX 3Be3]l HACTOJLKO CHJBHO, YTO HAlO OBLIO OBl KJACCHOUIMPO-
BaTb €ro Kak NpHHajjexamui K knacey F. B TpexmepHoit ¢panuys-
CKOH KJacCH(PHKALMH MeTa/lJIMuecKHe 3Be3fhl BHIAENAIOTCS M3 OOIHMX
nocyefoBaTeNbHOCTEH 3Be3H. .

CywiecTBYIOT TaKxe zeauesvie 36e306l, OOJMafalolue H3GHITKOM
reJiMsl MO CPaBHEHHIO C OOuJHeM BOXOPOZA.

3atem Obla BbljeneHa ocofaf rpynmna 3Besjl CHEKTPajJbHOro
KJacca A, y KOTOPHIX BHAHBEI CHJbHEIE JHHHH, NPHHAJJAEXKALIHE aTO-
MaM peJKHX 3eMesb — HOHHM30BAHHLIM aToOMaM TaJIoJHHUS, eBpOIus
H atoMaM MapraHiua u xpoma. Okasanocb, YTO 3TH JIHHHM IE€pPHOLH-
YeCKU H3MEHSIIOT CBOM HMHTEHCHBHOCTH, 4TO BHI3BAHO H3MEHEHHEM
OrPOMHEIX IO HaMpsAXKEeHHOCTH MAarHHTHBIX nojell. Takne sBesnn
OblIN  HA3BAHBI MACHUMHGLIMU NEPEMEHHbIMUL.

OT/nMYHBEIME OT OOBIYHBIX CIIEKTPOB OKa3aJHCh TaKkXe CHEeKTpPh
CcyO6KapJHKOB — 3B€3/1 IIOHHIKEHHOH CBETHMOCTH; BETBb CyOKapJ/HKOB
pacnonaraerca Ha auarpamme [epummpysra—Peccesna napajjenbHO
IJ1aBHOH NMOCAe0BaTeNbHOCTH, HO CIBURYTa B CTOPOHY MEHBIIHX CBETH-
Mocteit. VIx nuorna nasmBalor 3Be3faMu VI kzacca cerumoctu. Mx
rapBapJCKHe CeKTPhI CONPOBOXKAAIOTCA cuMBoaamu sd, sdF, sdG, sdK.
Oco6eBHOCTb 3THX CIHEKTPOB — HaJIHYHE B HHUX Oc/abJieHHBIX Merall-
JIHUECKHX JHHHH, TaK 4YTO C NEpPBOro B3IVIffa Ka)KeTcsd, YTO OHH
OpHHAJJIeXKaT 3Be3/laM CHEeKTPalbHOro Kiaacca A. 370, B UaCTHOCTH,
SIBJAETCH ~NPHUYHHON HaJHuus y HHUX YJAbTpahHONETOBOTO H3-
OLITKA H3JTy4YeHHS. ’

CoBepilieHHO 0cOOBEe CIEKTPH Y 6esbiX KapJauKkoB (cM. § 8, ra. 11I).
Hx Hu3KHe CBETHMOCTH U GOJbLIIE NJIOTHOCTH BENECTBa, a TaKxke 60Jb-
11Me 3HaYeHUs YCKOPEHHS CHJIBI THXKECTH BO BHEWIHHX CJA0OSX AeJaloT
UX CHEKTPhl HACTOJBKO OCOGEHHLIMH, YTO ONMCAaThb HX B paMKax
TapBapAcko#l kjaccH(UKANUH HEBO3MOXKHO. ['pHHCTeHH npefaoXui
I HHX ocobyio kaaccudukauuo. BOT raaBHble CHeKTpa/bHbE
KJIacCHl:

DC — HenpepHBHEI CIEKTP € NOYTH HE3aMETHHIMH TEMHBIMH JH-
HHUAMH,

DO — CHJAbHBEL JIMHMM HOHH30BAaHHOIO TeJIHA,

DB — cuapHEI JHHHM HEATPaNbHOrO TresiMsi, JHHHH BOJOpOAA
Her, .

DA — cunbHE JIHHHH BOJOpPOAA, a JHHHA TeJHs He BHIHO,
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DF — Bupun Juiuy H v K HOHH30BaHHOTO KalblUs, JAHRHHI
BOIOpOAA HET,

DG — ectp aunud H # K H JuHEHN xKene3a, HO HET JHHHH BOAO-
poza.

§ 4. Baeck u 3Be3gHas BeJHYHHA

Cper 3Be3fpl, Najlas Ha 3eMHYIO IOBEPXHOCTb, CO3A4€T HEKOTODYIO
oceemwenHocTb (cM.§ 1, ra. I1I). ACTpOHOMBI Ha3bIBAIOT OCBELICHHOCTD
NJIOIAAKH, NepNeHJHKY/IAPHOA K JyyaM CBera, 6.eckom 3Be3NHl.
C 6ecKoM CBf3aHa U 3Be3qHas seauunHa. Uem Goablie 6jecK 3BE3JHI,
TeM MeHblLIe ee 3Be3jHas BeanyrHa. OGo3HaunM OJeCK 3BE3Nbl n-H
BeqHuHHbl yepes E., a m-ii BeMuHHH — uvepes E,. Torma ux cea-
3plBaeT (opmyna

Em
E;

Orcioga nocje JorapudMHpoBaHHA MOMydaeM

—9,512m-m  (Ig 2,512 = 0,400). (3.22)

’ E'
Ig (-EE—’"-) =04(n—m) wm n—m=205Ig (-E'f—) - (3.23)
n n
Dra ¢opMmyJa [aeT BO3MOXKHOCTb ONpPENENHTb PasSHOCTb 3BE3XHBIX
BeJIMYMH, HO He caMy 3Be3JHYI0 BeNHUHHY Kaxao# u3 ssesn. [as
fIOJIHOTO OMNpeJe/]eHHs 3BEe3AHOH BEJHUHHE HaJl0 BBECTH JONOJHHTE/b-
HOe yCJIOBHE O HyJb-nmyHKTe. Ero BEIGHpaiOT ycaoBHO. B pesysbrare
cpaBHeHHUs ¢ (PH3HYEGKHMHM OIPENeJEHUIMH OCBELIEHHOCTH 0Ka3aloch,
YTO OCBeUIeHHOCTh 3a MpefesaMH 3eMHOH aTrMmocdeps!, PaBHYIO
OIHOMY JIOKCY, cosgaer 3Besna — 13,89 == 0,05 3Besano#t Benu-
YHHHL, :

3Be3qHble BeJHYHHB! 3aBUCAT HE TOJbKO OT HCTOYHHKA H3JyYeHHd,
HO H OT cnocofa perHeTpalUH H3JIydYeHud.

Ecau npHEMHUK H3JyueHHs pearnpyer Ha BCIO 3HEePTHIO Najaio-
LEro Ha HEero H3JIyueHUsi, TO OH H3MepaeT 60aomempuuecKyt 3Besl-
HYI0 BeJIMUHHY.

Tako#i npu6Qp, KOTOpbif 6bw1 Obl OJHHAKOBO YYBCTBHTEJNEH K
H3JlyYyeHHsM BceX NJIMH BOJH, €03[aTb NPAaKTHYECKH HEBO3MOXHO.
[TosToMy GOJIOMETPHYECKYIO 3BE3JHYIO BEJIHYHHY, HIpaiomylo 3Ha-
YuTeJbHYI0 POJb B TEOPETHUECKHX paboTax, sHas pacnpefieseHue
3HEPrHH B ENEKTpe 3Be3/bl, OOLYHO BHIYHC/IAIOT HA OCHOBAHHH CO-
BOKYNHOCTH M3MEPEHHH, MNONYyYEeHHBIX CeNEKTHBHLIMH [pPUGOPaMH.
TakuMm 06pasoM, HCXOJHBIE JaHHBIE JJS STHX BBHIYHC/AEHHH 3ajaloTcd
B Buje ¢yHKuuu E (M), onuceBaomeil 3aBHECHMOCTb SHEPIHH H3JY-
YeHHs OT JJIMHBI BOJIHHL.

Ymuoxkan E (M) Ha cooTBeTCTBylomMH HHTEpBaa AJMHH BOJH H
CYMMHPYSl IO BCEM JJIHHAM BOJIH, NOJy4YaeM BeJHYHHY

A=00

H= Y E()AA\. (3.24)
A=0
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Dra BeJUYHHA OnpenesseT NMONHYIO MOUIHOCTb H3JYYeHHS 3Be3fLl.
Onpenesus TakuMm ofpasom BenuuHHel Hy, u Hy, Ia ABYX 3Besg,
ucnonbsyeMm Gopmyny (3.23) aas onpeleseHHST PasHOCTH HX 60JO-
MeTPHYeCKHX BelHYHH. OCTaercs TOMbKO COOTBETCTBYIOWHM 06pa3oM
ONpENEJHTb HyJb-IYHKT H Y4YeCThb pSJ MONPaBOK.

Heno B ToM, 4TO H3JAyYeHHe 3Be3Nbl, HAYIEE K HaM 4Yepes Mex-
3Be3JlHOE MPOCTPAHCTBO, OCJIA6JEHO KOCMHYECKHM MOIJIOUIEHHEM,
KOTOpoe ocJaC/IsieT u3JayyeliHe PasiHYHLIX JVIHH BOJH IO-DAa3HOMY.
Hnsi ero ydyera Hajo 3HaThb NPO3PAYHOCTH MEXK3BE3AHOH Cpebl
B 32BHCHMOCTH OT JAJIHHBI BOJNHBL. DTa 3aBHCHMOCTb pasJiHyHa B>pas-
HBIX YacTax [anmakTuka.

Kpome Toro, usnyuenne 3pesasl DPOXOAUT M Yepe3 3eMHYIO aTMO-
chepy, KOTOpas HeOAHHAKOBO NMPO3pauHa sl U3JIYYEHHH DasTHUHBIX
IJIMH BOJIH. DTO TaKKe Halo YUUThIBaTh. TOJMBKO NOC/€E BBENEGHHS 3THX
NONPaBOK MOXHO MNpHMeHATs dopmyay (3.23).

BunsyanbHbpe 3BesfHbBEe BeJqHWUYHHB. Busyain-
Hblii G/1eCK 3BE€3ABI ABJSETCA MEPOH OLLYIIEHHS, BOSHHKAIOUETO B 3pHU-
TEJbHOM afnnapare yenoseka. I'J1a3 yeoBeKa HeOAHHAKOBO YyBCTBH-
TeICH K H3/yYEHHIO PA3/IMYHBIX JJIMH BOJIH, YTO ONHCHIBAETCH (YHK-
uvedl P (). Takum obpasom, I1d oONpeAe/ieHHS BOCIPHHHMAEMOIl
I71a30M MHTEHCHBHOCTH H3JY4YeHHS, T. €. BU3YaJAbHOrO6J1ecKa 2Be3iEl,
HaJl0 COCTaBHTb CYMMY NpOH3BeleHHH:

A=o00 .
E' = g;o B (L) E (A) AA. (3.25)

Hcnonbaysa satem ¢opmyny (3.23) n BBeass onpejeseHHbIH YCIOBHBIA
HYJb-NIYHKT, MBI [OJyuyaeM BH3YyaJ/bHLIE 3Be3JHHIE BEJUUMHEL. Jlast
WX XapakTepUCTHKH Hal0 YKas3aTb, K KaKWM AJuHHAM BOJH HauboJee
YYBCTBHTEJIEH NPHEMHHK H3JyueHHs. UenoBeueckH#l raas B cpemHeM
HauboJlee YYBCTBHTEJNEH K H3JIyYeHHIO, HMEIOLEeMY IJIHHY BOJHLI
530 um (1 BM =1 HaHOMerp = 10-° M),

OrnHako c/efyer 3aMeTHTh, YTO Y PasHRIX JIOAEH YYBCTBUTEIbHOGTD
rJ1a3 pasau4yHa. Y HEKOTOPHIX JIIOAEH TIia3a YyBCTBHTEJNbHEE K Kpac-
HBEIM Jly4aM, B TO BpeMsl KakK Yy JAPYTHX — K CHHHM.

Kpome Toro, KpuBas CHeKTpa/JbHOH UyBCTBHTENbHOCTH FJa3a 3a-
BHCHT W OT WHTEHCHBHOCTH H3JIyYeHUS HaOMIONaeMOro OGBLeKTa.
Ecnu Habmoaaercs apkui 00beKT, TO raas, B cpelHeM, HanGoJee yB-
CTBHTEJIEH K -H3JIYUCHHIO, HMEIOLEMY IJIMHY BOJHB 560 HM.

B HOYHOe ke BpeMs ry1a3s MeHseT CBOIO UYBCTBHUTEIbHOCTh. Teneps
HauOO/blIas YYBCTBHTEIbHOCTb NPHXOAMTCS HA MO/ H3JIyUYeHHs,
MMeIolero MIMHY BOAHH 510 HM. DTO NPHUXOAMTCH YUYUTHIBATH NPH
BH3yaJIbHbIX (POTOMETpHYECKHX HaOJ/IOJeHHAX.

bororpadpHuecKHe 3BEe3AHBIE BEeJHYHHDE.
dororpaduyeckuM 6JeCKOM 3Be3lbl HA3bIBaeTcsl TOT 6JeCK, KOTOPHIil
BOCIIPUHAJ Onl Hab/oAatesb TPH BH3YaJbHBEIX HaG/IONEHUNX, €CJH
Obl ceKkTpasibHasi YYBCTBHTENBHOCTh €ro Ivlasa COBMajaja Co CHeK-
TPaJbHOH YYBCTBHTENbHOCTBIO HECEHCHGHIH3UPOBAHHOH (oTorpadu-
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yecKoll myacTHHKH. Beoas B dopmyay (3.25) koabduument p'(2),
XapaKTepH3yILu#l 3aBHCHMOCTb 4yBCTBUTEJNBLHOCTH (OTOrpaduieckoi
OJIACTHHKH OT JAJIMHBI BOJHBI (€FO MOXKHO ONPEAE/]HTh ONBITHHIM IyTEM
ANS Kaxaoit A), Mbl nomyuuMm dororpaduyeckuii 61eck 3Besibl Eg.
Beena ero B gopmyay (3.23), Mbl NMOJyYyHM PasHOCTb oTorpaduue-
CKHX 3Be3JHbIX BeJHUHH [IBYX HalmolaBILNXCA 3Be3l. Bblio npu-
HSITO, UTO 2Be3jbl cHeKTpasbHoro kiaacca AQ, uMelIHe 3Be3JHBIE
BEJIMUHHBI, 3aKJIOYeHHble B npepenaax ot 5,5 no 6,5, o6nanawr oau-
HAaKOBLIMH (OTOrpapHYeCKHMH W BH3YaJbHLIMH 3BE3JHBLIMH BEJHUM-
HaMH. ]

Pasnocte Mexay ¢oTorpaduueckoil H BH3yaJbHOH 3BE3AHBIMH Be-
JUYHHAMH OJHOW M TOH e 3Be3lbl Ha3bIBACTCA MOKA3AMeAeM UGEma

C = Myoy — Mgys. (3.26)

KpacHbie 3Be3/ibl HMEIOT NMOJIOKHTebHBIE I0Ka3aTesNH LBeTa, a ro-
JyGOBaTEIE — OTpHUATENbHLIE,

Ecau y BH3yalbHBIX 3Be3JHBIX BETHUYHH «3(pdeKTHBHAs» -JJIHHA
BOJHH A = 530 HM, TO y (ororpaguyeckix oHa paBHa 425 HM.

TMosnyuaeMele U3 HaGMOAEHRH 3Be3/Hble BEJIHYHHBI, KaK BH3Yallb-
HBlE, TAK W (oTorpaduyeckue, JOMKHBI ObITh OCBOGOMKIEHB! OT BJUS-
HUA aTMocdepHoro 3semHoro norgomennsa. OT BJIHAHHA MekK3Be3l-
HOI0 NOIVIOUIEHHS OCBOGOAUTE HX, 0€3 CJI0KHOIO HCCJIEAOBAHUS CHEKT-
poB, He yjaercs.

dotoBpH3yaabHHe 3BEe3JAHbBE B €J HYHHLL
BusyanbHbie 3Be3JiHble BeJIWYHHBI ONPENENsOTCS (YTeM CpaBHEHUR
Glecka 3Bes3l, onpenenseMblX Opu noMomu c¢oromerpa. O Oaecke
3Be€3J CYAHMT IV1a3 Habaoatens. T Habmolenus TpeCytoT 6oablioro
KOJIHYECTBa BPEMEHH M OTSITOLIEHEBl CYIeCTBeHHBIMH CHCTEMATHYECK HMH
omubkamu. I[losToMy BH3yasbHble (oTOMeTpHYECKHe HabMOAeHHA
3aMeHHJH (oTOBH3ya bHBIME. [l18 3TOH Leau Hoxo6pau COOTBETCT-
BYIOIHE CBETO(QHJILTPH H KpHBbIE CHEKTPaJbHOH YYBCTBHTEIbHOCTH
¢doTorpaduuecKHX MJIACTHHOK (OPTOXPOMATHUECKHX) TaK, UTOObI OHH
B CBOEM CyMMapHOM JeHCTBUH MOT/IH 3aMeHHTh ra1a3 yejosexa. MnpiMu
CJIOBAMM, KpHBas CHNEKTPaNbHOM YYBCTBHTEJAbHOCTH CO3J4HHOH CH-
cTeMbl JOJKHA GBlIa COBNAAATh C KPUBOM CHEKTPAJbHOH YyBCTBHTENDb-
HOCTH I/1a3a. [Tocsie 3TOro no TakuM CHUMKaM MOXKHO OBLIO ONPENe/aTh
3Be3/IHble BeJHUYHHHI 3Be3J]l, KOTOpBlE HA3hIBAIOTCH (POMOBU3YAALHBIMU.

CosnaHbl ¢GoTOMETpHYECKHE KaTa/IoPH .H CHelHadbHble KaTajorH
CTaHAAPTHBIX O6JacTel, KOTOPbE HCMOMB3YIOT ANA «AHddepeHuHab-
HbIX» NPHBA3OK 3BE3NHBLIX BEJIHYHH onpejenseMblXx 3Besf (cm. § 6,
ra. III). ) ‘

‘3Be3aHbHe Beaunuuun cucremn U, B, V. 3Ha-
YHTEJLHOE YBeJUYEHHE TOYHOCTH (OTOMETPHUYECKHX OmnpejeseHuil,
BbI3BaHHOE BHeJApeHHeM (OTO3JeKTpHUecKoro crnocoba HabJMIOAeHHH,
noTpe6OBaJIO nepecMOTPa TeX OCHOBHBIX MPEANOCHUIOK, Ha KOTOPHIX
6blJIM OCHOBaHHI CO3JaHHLIE paHee BHU3yaabHasd # Qororpaguyeckas
CHCTEMb! 3BE3JHBIX BeJHUKMH. DblIM pa3paboTaHsl CTAaHAAPTHHIE THIbE
(DOTOYMHOKHTeNei ¥ NoR06paHbl COOTBETCTBYIOUIHE CBETO(MHJLTPHI.
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Hcropua co3fgaHusA MIHPOKOMOJOCHHIX CHCTEM 3BE3JAHEIX BEJIHYHH
oueHb XOpOWO onucaHa B raase B. JI. Crpaikuca B KHure «Metomn
HCCae0BaHHA NepeMeHHuX 3Besfl» (M.t Hayka, 1971), Kk kortopoi
MBI U OTChIJIaeM uuTatenss. M3 3Toft KHHrH MH NPHBOAMM HaHHBIE 00
athdeKTHBHEIX ATHHAX BOJH M NOJYUIHPHHAX COOTBETCTBYIOMIHX CIIEK-
TpaAbHBIX ObaacTeii: -

HaumeHoBatine cCHCTEMb U B 1%
3ddekTHBHAA ANMHA BOJHBL B A 3640 4415 5505
[lonywnpura obaactu B A 440 960 830

Vi3 sTol TaGJHYKKH BHAHO, 4TO cucTeMa U M3MepsieT 3Be3[HLIE Be-
JAUYMHBL B YJAbTpaduoaeToBOH 06/nacTH cuekrpa, cucrema B — B 06-
Jacti, 6AH3KOH K TOH, KOTOpYIO HCHOJBb3yeT ofbiyHas (ororpaduue-
CKasi M/IaCTHHKA (BeIMYMHBL B COOTBETCTBYIOT BeJNMUHHAM Myg,:),
a cHcteMa V — B BH3YaJbHOH 06/71aCTH (BeJHUHHE! V NpHUMEpPHO COOT-
BETCTBYIOT OOGBIYHBIM #lyy,). )

Srta cucreMa, XOTA M He fABJAETCA HIealbHOH, Jaer 6ojiee moOJ-
poGHYI0 MHGODManHIO O6 H3JyueHHH 3BE3Jbl, YeM ONHCAHHbiE Bhllle
CUCTeMBl BH3yaJbHHIX H (ororpaduueckux BesmyuH. Bmecto oxmoro
noKasare/ia UBeTa Mul MMeeM Tenepb 1Ba. Ilokasarenb unsera U—B
H03BOJIAET CPAaBHHTb HHTEHCHBHOCTH H3Jy4YeHHs B yJabTpadHo-
JETOBHIX M CMHHX Jy4yax, a NoKasareNs B —V — B CHHHX H XKeJ-
Thix. Kak MBl yBHIHM jafblle, MO 3THM MNOKa3aTeqsM LBeTa MOXHO
IIOCTPOUTh AMArpamMMmy, OTJOXKHMB Ha TOPH30HTalbHOH ocn B — V,
a Ha BeprukanbHoil U — B. Toraa xaxjaa 3Be3jla H300pasuTCA Ha
Hell TOYKOH, a COBOKYIHOCTH 3Be3J pacroJsioxarcs B BHAe omnpene-
JICHHLIX ﬂOCJIeIIOBaTeJIbHOCTeﬁ, qTO IO3BOJIACT CAeJaThb BaxKHbIE BbI-
BOIBI O (PU3HUYECKHX CBOHCTBAaX 3BE3AHBIX OGOJIOUEK H CaMHX 3Be3J.
Kpome Toro, ara puarpaMma no3BOJSET CyIuMTb O MEX3Be3JHOM MO-
rnotnenuy ceera {cM. § 8 ra. III).

Kpome cucremu U, B, V, paspaGaTHBannch H APYrHe MHOrO-
LBETHEIE CHCTEMbl, B KOTODHIX ONPEeNsoTCd KpacHue, O/H3KHe
vHppaKpacHsle H NajeKue HHPPAKpacHple 3Be3JHbE BENHYMHHL. 3a
NoAPOGHOCTAMM OTCHUIAEM YHTaTeNls K YIOMSHYTOH Bhie pabore
B. JI. Crpaitxuca. B uvacrHoctH, HauGojee Hay4yHO OOCOCHOBaH-
Hasi CHCTeMa Y3KONOJIOCHBIX 3Be3JHBIX BeJHYHH paspaboraHa
B. Jl. Crpaiixkucom H €ro COTPYIHHKaMH.

HUrak, Mm BuanM, 4TO HanGosee cBOGOAHOH OT AONOJHHTE/IbHBIX
ycaoBuii fiBAseTcs OOJOMETpHYECKas CHCTeMa 3BEe3JAHBIX BEJHYHH.
Kpome Hee, HHOrAa BBOAWIH paduomempudecKie 3Be3LHBIE BeJH-
YHHBI Mp,y, KOTOPHIE ONpEAeNsid M3 HaG/IOJeHHH, MPOU3BOJHMEIX
NpH MOMOLIM TepMO3JeMeHTa, PasHoCTb MeX1y BH3YaJbHOH 3BE3JHOH
BeJHUHHOH M PaJHOMETPHUECKOH Ha3bIBAGTCH MenAosoiM UHOEKCOM.

PasHocth Mexay GOJOMETPHYeCKOH H BH3YaNbHOH 3Be3IHBIMH
BeJIMUMHAMH Ha3HIBaeTea Hosomempuseckol nonpaskod BC = mg,n —
— Myz,. OHA 3aBHCHT IJIaBHHIM 06pa3oM OT CMEKTPaJAbHOTO KJjacca
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3Be3/lbl; BRHIUKCJEHH Tatvinubl GOJIOMETPHYECKHX NONpaBOK. TpylHee
BCEr0 MNOJYYHTb GOJOMETPHYECKHe NOMPaBKU AJA9 HH3KOTEMNepatyp-
EnIX sBe3d. IlpuBoaum nx 3HauenHs B 1aba. XI.

: Ta6awpua XI

TnaBRas NOCJEROBATENLHOCTh, { CBepXruranTe. 3pesfn la Iarante, 3Be3fin
3Be3fibl V KJacca CBeTHMOCTH KJaCCa CBETHMOCTH ¥ 11l Khacca CBETHMOCTH
St nace | Mompaska | RSP | Mompaska | GiGmace | Mompaska
05 —4,6 BO —3,0 GO —0,1
Bo —3,0 A0 —0,7 G5 —0,3
B5 —1,6 Fo —0,2 KO _ —0,6
A0 —0,68 GO -—0,3 K5 —1,0
Ab —0,30 G5 —0,6 MO —1.7
Fo —0,10 KO —1,0 M5 —3,0
F5 0,00 K5 —1,6
GO —0,03 MO —2,5
G5 —0,10 - M5 —4,0
KO —0,20
K5 —0,58
MO —1,20
M5 —21

AGconwrTHHEe 3Be3gHHE BeJHUYHUHBL. BuiiMui
67eck M BHAUMasl 3Be3fHas BeIMYHHA 3BE3RH 3aBHCAT OT ee paccTos-
HHsl OT HabaionaTensi r (ero Ml 6yJeM BHpaXarbh B napcekax). Uro6bl
OCBOOGOXUTLCA OT BJAUSHHA PACCTOAHHS, BBEAEHO MOHsITHE 06 abcomioT-
HOM 6Jlecke H alcOMIOTHOH BeJIH4HHe 3BE3AM. _

Abcomomuoim 6aeckom 3Be3fnl L HaspiBaercss TOT GJecK, KOTOPHIA
OoHa MMmena OH, 6yAy4H YynajeHa OT HalJaIOZaTesNs1 Ha paccTosHHe,
paBHoe 10 napcekam (oanH mapcek paseH 3,085-10' cm).

Tak Kak ocBellleHHOCTb YGLHIBaeT 06paTHO NPONOPIHOHANLHO KBal-
paTy paccTosHHA, TO abcOMOTHEIA Giieck W BUAUMELl Gieck E' cBs-
3aHbI COOTHOIUIeHHEM

L _ M,
5 = '16?“2 512m- (3.27)

B 31y dopMyny Tak:ke BBEJEHH CJEAYIOUIHe BEJHUYHHBLI BHAHMAS
3Be3/iHad BeJIHYHHA 3Be3Jibl M U ee abcorromnas 36es0Han eeauvurna M,
noJ KOTOPOH NOHHMAIOT Ty 3Be3JIHYIO BEJIHUHHY, KOTOPYIO HMeJa Obl
3Be3lla, OYAYYH YAaleHHON Ha paccrosiHue, paBHoe 10 mapcekaM.

JlorapudMupysa W nNpoH3BeAs INpOCTHIE Npeo6paszoBaHus, INOJY-
yaeM

M=m-+5—5>5lgr. (3.28)

D10 Ouenb BaxHasa GOpPMyJa, TaK KaK OHa NMO3BOJSET BHUKCAHTD abco-
JIOTHYIO BeJIHYHHY 3Be3fhl, €CIH H3BECTHO paccTOsiHHe, M BHIUHCIHTD
paccTosiHHe, e€caH H3BeCcTHa a6comomaﬂ BeJMYHHa, o (opmyse

lgr = —l— 1. (3.29)

Al
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AGconmoTHble BETHYHHBI MOTYT GBITb GOJIOMETPHUECKHMH, BH3Y-
anbHBIMH, QororpaduyecKUMH H T. M.

OueHb YacTO BMeCTO abGCOMIOTHON 3Be3LHOH BEJHUYHHBI HCMOML3YIOT
NOHATHE O CBETHMOCTH 3Be3/bl. CBETHMOCTb — 3TO OTHOINEHHe abco-.
JioTHOrO Gilecka sBe3nnl K aGcosoTHOMY OJiecKy CovHia.

Bunumas ssesnHas pennyuda CosnHia B cucreme V paBna —26,78.
AGcomotHas BenuunHa CosHia B TOi ke cucreme V paBHa 4,77.
CBeTUMOCTb 3Be3/bl BHUHC/AAETCA MO popmyJte

%;=Lm_amh, (3.30)
[©]

rie uepe3 My oGo3HaueHa abcO/IIOTHAS BeHYMHA 3BE3/BI B CHCTEME V.

®opmyast (3.28) u (3.29) BriBeeHbl B NPEATNOI0KEHHH OTCYTCTBHSA
MeX3Be3HOTO MOIVIOIleHHs1 ¢cBerd. TaK Kak OHO MOXKeT ObITh BeCbMa
CYIECTBEHHLM, €r0 IPHXOAUTCA YYHTHIBATE H BMecTO (opmyJst (3.28)
npUMeHATb GoJiee TOUHYIO!

M=m-+5—5lgr—A(), (3.31)

rae A (r) — NponopuHOHANbHOE PACCTOSHHIO MOTVIOUIeHHE cBeTa (M.
§ 8).

AcTpoHOMHYEeCKHe eJHHHNB H3MepeHHH
apkKocTHu. Jaa M3MepeHHA SPKOCTH B aCTPOHOMHH HHOTJA HC-
noJb3yeTcss ocobasi elMHHMIA — 3Be3jHafA BeNHYMHA C KBajpaTHOro
rpagyca (MHHYTbHl HWJIH CEKYHHbI).

[nomanp Bcell cepbl eIMHHUHOrO paavyca pasHa 47, OpHa ce-
 KyHpa ayrd, Gyayuu BbipaxkeHa B pajlMaHHOH Mepe, paBHa

1// — 2 1 — (2,063‘ 105)—1;

360 X 60 x 60 206 265

TaK KaK MOJ KBaJApPaTHOH CeKyHJOH Mbl MOHHMaeM 0Jollalb MaseHb-
KOro KBajJpaTa CO CTOPOHOH, paBHOH OJHOH CeKyHAe AYTH, TO IIO-

mafb Bcell chepbl cOAePKHT (—f‘—,f;—z = 4m (2,063 -10%?% KBajgpaTHBIX ce-
kyuxr Opuu crepaanaH COJePKHT HX B 47 pa3 MeHblue, H, TaKHM OG-
pa3oM, B OHOM cTepajuaHe :
N, ==4,256.10" xB. c,
N, =(3,4377-10%> = 1,182- 107 kB. MHuH, (3.32)
N, = (57,296) = 3282,8 xB. rpan.
B dopmyay (3.23) moacrasum BMecto E, Benuuuny Eo— ocse-
LIeHHOCTb, CO3LABAEMYIO OJHHUM JIIOKCOM, ¥ BMECTO N — «3BE3JHYIO

BeJIMUHHY JIOKCa» M1y, MOHUMas TOj HeHl 3Be3JHYIO BeJHUMHY TaKOH
3Be3jbl, KOTOpas co3fania Obl OCBellleHHOCTb, paBHylo Eo. Ilomyunm

£
my—m=275Ilg (—Ei) . (3.33)
0
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Mol 3HaeM, uTO BHe 3eMHOl atmocdepnt m, = —13,89, a ecan
ydYecTb NOIJIOIIEHHE CBETAa B 3eMHOH armocdepe, TO my = —14,18.
Tlycrb Tenephb usbpaHHas HaMH MJIOUAJKa HMeeT PKOCTh B cTHiIb-
6os. CorsnacHo dopmyJse (3.7) ocemennocte E’ = B- @ ¢6. Ho oann
CTHJBG CO3/laeT OCBellleHHOCTb, paBHylo 10* moxcos. Takum obpasom,

10¢E,
1 c6= ,
cp
U I0TOMY
E  E, B.o10" _ 10°B
_—= = - ’
E, o cp N

rie N — unc/1o BHIGpaHHBIX HaMH IVIOMAKOK B OJHOM cTepajuaHbe..
[Moacrasnas B dopmyay (3.33), moayuaem

my—m=251g (- 32-) =104251gB—251gN

HIn :
m=—24,18—251gB-}-25IgN. (3.34)

[Mocsie moacTaHOBKHM uncea 3 (3.32) HaXOAUM 3BE3LHYIO BeJHUHHY
IO 310K ,

1 kB, rpanyc m° = —15,39 —2,51g B,
1 xB. munyta m' = —6,50 — 2,51g B.. (3.35)
1 xB. cekynga m" = +2,38 —2,51g B.

INocaennre GopMyasl GHIBAIOT BeCbMa MOJE3HBIMH NPH BLINOJME-
HHU HeKOTOpPhIX pacyeroB. IIpHBejeM OQMH U3 NPUMEPOB.

H3BecTHO, YTO HOYHOE He6GO 0OGJsajgaeT COGCTBEHHBIM CBEUEHHEM —
5TO cBeTHTCs Hama atMmoctepa. Mamepedus 1OKasajH, UYTO sIPKOCTH
HouHoro HeGa 6auska K 1078 ctuan6. lleppan H3 Qopmy/ 103BOJSCT
OLIEHHTb, KaKOe KOJWUECTBO M3JyueHHst Mbl BOCIpHHHMaeM OT | KB.
rpaayca HouHoro HeGa. [loacrasnas B = 107% ctuapb, HaXOAUM
m = 4,61 3B. BeJ. b

Tenepb paccurtaeM, KakKoe KOJHYECTBO cBera HAeT K HaM OT
100 kB. rpanycoB HoyHOro He6a. B nepsyio QopMyJ/1y HaflO NOACTABHTE

= 107%. Tenmepb Mel noayuum m = —0,39 3B. BeJ.

Kakoe npakTHuecKoe 3HaueHne uMeer STOT pacuer? JlomycTuMm, uro
MBIl OpraHusyeMm (oTo3JeKTpHUecKHe HaGlJIOfeHHsl METEeOpOB. Oans
5TOro Hajo cobparh Ha (OTOKaTONe (HOTOYMHOXKUTENs CBET OT BO3-
MOXHO GOJIBIIEro yyacTKa 3Be3f(HOro Hefa, CKaxKeM, OT 100 kB. rpa-
LYCOB, 4TOOLI MOBLICHTb BEPOATHOCTb DErucTpaulMu MeTeopa. B Ta- .
KOM ciyudae, Kak TNOKasal pacuer, 3acBeTKa (OTOKaTofa OYyJeT Ta-
KOH Ke, Kak of 3Be3nbl — 0,4 3B. Ben. CnepoBaTelibHO, AJA peru-
CTpAlNH JOMOIHHTEbHOTO CHIHAJIA OT MeTeopa Hajlo, YTOGH! ero OrecK
npeBOCXOAuJ -Geck 3Be3d — 1-ii 3Be3fHOH BeanuHHbL!
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§ 5. Moraowenne ceera B 3emHOi aTmocdepe

[pu o6pa6oTke GoMbIIHHCTBA HOTOMETPUYECKHX HAGMIOAEHHH NpH-
~XOfHUTCS YYMTHIBATH MNOIJIOLleHHe cBeTa HeGeCHBIX CBETHJ B 3eMHOH
aTMocdepe — aTMochepHYIO SKCTHHKLHIO. AtMocdepHaa Macca M (2),
yepe3 KOTOPYIO MPOXOAAT JYYH 3Be3[bI, 3aBHCHT OT 3€HHMTHOIO pac-
CTOSIHHSA; COCTABJEHBl NOAPOGHEIe TabJHHBI, BhIpaKalolide 3Ty 3a-
BHCHUMOCTb.

dopmysa aasg ydera atMochepHOH 3KCTHHKIMH TakoBa:

my, (2) = my,, + kM (2), (3.36)

rae m,, — BHearMocthepHas 3Be3filHas BeIMUMHa CcBeTHNa, B, — KO-
3QdHUHEHT SKCTHHKUMM, a m, (2) — BUAUMasA 3Be3[Hasd BeJHYHHA.
Bce 3TH BeJIMYHHBI OTHECEHHl K OMpelleIeHHOH JJIMHE BOJHBI A, TakK
Kak Ko3QpUUHeHT SKCTHHKIHMH 3aBHUCHT OT AJIMHLI BOJIHBL

BesuyHHa k, He OCTaeTCsl NMOCTOSIHHOH, a H3MeHseTcs OTO JHA KO
NHIO, a HHOTAA Aa’Ke Ha NpoTskeHHU oaHO# Houu. IlpospadyHocTh 3em-
HOH aTMmocdepbl 3aBUCHT OT MHOTHX MeT€OPOJIOTHUECKHX (aKkTOpOB.
[TosTomy, ecaH HY)KHO TOYHO Y4ecTb MHOIVIOHIEHHe cBeTa B 3eMHOM
atMoctepe, Hal0 B TOT XKe Beyep MONYTHO ¢ ONpefejeHHsAMU GJecka
HeGeCHBIX CBETHJ BHIBOAHTH BEIMUHHY K. )

Kak Buguo u3 gopmysasl (3.36), ana ompeleseHHs BeIHUYHHBL Ry
HaJ(0 ONPENeNHTh BHAMMBIE 3Be3/IHble BeJIHUHHbI OJIHOH H TOH e 3Be3/bl
NpH JBYX PAa3HYHBIX 3€HHTHBIX paccTOAHHAX. Toraa Mel MOJAYYHM
JBa YypaBHEHHHA:

my, (21) = my, + ”RM (21),
my, (22) = Ny, + M (22).
BquHTaﬂ OJIHO ypaBHeHHe ‘U3 Iprl‘OI‘O, NOJYYHM

By o= my, (2g) — my, (24)
MU M(z) —M(z)

Aror cnocob onpefeNeHus k, NpeAnoJaraer, YTO Mbl MOXKeM [0JY-
YHTH BHAHUMBIE 3Be3JHble B&IUYHHLL 3Be3] NyTeM cPaBHeHHS UX Ojecka
¢ 61ecKoM J1a60paToOPHOro 3TajloHa H 4YTO BeJHYHHA R, He M3MeHs/ach
NpH H3MeHEeHHH 3EHHTHOrO PAacCTOSAHMSA 3BE3JBI OT 2; A0 2,. Ompenee-
HH$ MOTYT OBITh CleJaHbl ellle 6oJiee TOUHBIMH, €CJIH Hal/I0AaTh OAHY
H Ty e 3Be3Jly NPH PasHbIX 3eHHTHHIX PacCTOAHHAX MHOrOKDATHO.
Torga MBI MOXKEM HanHcaTb cHcTeMy ypaBHeHHH (3.36) A Kaxaoro
3¢HUTHOTO PACCTOSIHHS M, 3Has BO3AYLIHBIE MacChl, BHIYUC/IATbL HEH3-
BeCTHble My, U k, MO cnoco6y HauMeHbUIHX KBajparos.

Jast Takux onpefesieHuil B GOTOAEKTPHYECKHX QoTOMETpaX YeTa-
HaBJMBAIOTCH PajHOAKTHBHBIE JIOMUHO(ODEI, CBeUeHHe KOTOPBIX BpeMs
OT BpPeMeHH 3amepsercs. '

EcaH HeT BO3MOXHOCTH BHIMOJIHHTh CPaBHeHHe C J1a60pPaTOpHBIM
CTaHJapTOM M ONpeAe/NHTb 3BE3AHYIO BeJIHUHHY m, (2), TO TpPH MpH-
GMMKEHHBIX OTpeeJeHHsAX MOXHQ OrpPaHUYHMTHCA CpaBHeHHeM OJe-
CKOB [BYyX GJIM3KHX K 3eHHTY 3Be3J| CpaBHEeHHs c 6JeCKOM 3Be3/bl, Ha-
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6iGaeMoft IpH GOJBIIOM 3€HHUTHOM paccrosiHMH. Ecau 3Bessa uMeer
3eHHTHOE paccTosiHHe, MeHbluee 20° TO ¢ TeWHoCThIO RO 5% MoxHO
CUNTaTh ee BO3AYLIHYIO Maccy paBHOH epunuune. Toria ee BHaNMAs

3pe3jHad BeJHUHHa OyjeT cordacHo ¢opmyae (3.36) paBHa
Cmy, (2) = ma, -+ Fa.

Bui6pas aBe 6aH3KHe K 3€HHUTY 3Be3Jibl CPaBHEHHH, MH MOXeM
Hanucarb JBa PaBeHCTBA,

my (2a) =mys+ky B my(2g) = mup-+ R,

B KOTOPHX My, W nyp— BHeaTMOCQepHble 8Be3JHEIe BEeJHYHHBL
sBe3s A u B, a m, (24) 1 m, (25) — UX BUJUMEIE 3Be3[HbEIE BeJIHUHHEL
OTCIOlLa BHJHO, 9TO Pa3HOCTb HX BHAMMLIX 3Be3JHLIX BeJIHUHH paBHa
pasHOcTH 3aarMOChEPHEIX BEJIHYHH:

my, (zg) — my, (24) = myp — My, 4.

BHIMONHMB OmeHKY OaecKa Tperbeil sBesjH, HaXxoisuiefcs Ha 3e-
AHTHOM pAacCTOSHMH 2, 0O JoOoMy M3 croco6os, IlukepuHra Him
Heitranpa—bBaaxko (eM. § 17, ra. IV), M nonyuaem

ApCqB.
M3 310i1 OlEHKH BRHIYHC/IAEM:

m, (2c) = my, (24) -+ 52 [ (2) — A}l =
= mya -+ ks -+ ﬂp—q‘ (M — mMaa)
HO
Maa+ p—_’;—; (map — my.p) = mic (2),

rie m,c — BHeaTMocepHas 3Be3jHasi BeluuMHa HabJiojaBlieiics
3Be3ibl. TakuM o6pasoM,

my, (2¢) = myc (2) + k.

Ho a1 3710# Ke 3Be3/bl MBI HaXO[MM B KaTaJlore ee BHeaTMOC(HEpHYIO
3BE3JHYI0O BEJHUHHY m,c H, cJHEIOBAaTelbHO, my (2) = mye +
-+ kM (z). Tlpupasnupass 06a BHIpaxeHHs s m, (z), HaXOLUM

myc (@) + ky, = myc -+ ka M (2),
OTKYAa

_ mye(2) —me

TakuM 06pasoM, AAsi OnpeleseHHs BeJHYHHBI R, JOCTATOYHO OAHOA
OUEHKH.
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BmecTo BeTHYHHSBI B, 9acTO HCNONB3YIOT BEIHYHHY KOd(pdHIlHeHTa
TPO3PauHOCTH p,, KOTOPHIH CBA3aH C &, COOTHOLUEHHEM

ky=—251gp,.
[Tapamerp p;, Tak e Kak napamerp k,, 3aBHCHT OT AJIHHBI BOJIHBI,
YyTO MOXKHO BHgerh H3 Taba. XII.
Tab6auwa XII

rA o a A o a A P
6900 0,804 4850 0,723 3400 0,456
6500 0,803 4360 0,676 3300 0,412
6000 0,776 4000 0,614 3260 0,367
5200 0,756 3600 0,566 3200 0,322

Jlo cux mop MBI paccMaTpHBaJU MOIVIOUIEHHE MOHOXPOMATHYECKOTO'
H3Jy4YeHUs OnpejeseHHON AMHMHBI BoaHB. OpHako riaas, gororpadu-
yecKasl NMJAaCTHHKa H (POTOYMHOXKHTENb CYMMHPYIOT H3JIY4YEeHHS pas-
JHYHBIX IJUH BOJH, «YMHOXAfA» HX Ha HEKOTOphle KO3(p(HUIHEHTH,
3aBHCALIME OT JJIMHBI BOJIHBI U CIIEKTPasbHON YyBCTBHTENBHOCTH. B pe-
3yJbTaTe MOJYYaeTc CXOJHas, HO HeCKOJNbKO MHas KapTuHa. Kosg-
¢uuneHT k, OKasbiBaeTcs 3aBHCHINUM TakiKe M OT COEKTPaJbHOro
KJ1acca 3Be3fnl. [TostoMy Hcnonb3yioT (GopmyJibl:

NSl BU3YaJdbHBIX Jydel

Myys (Z) — Mgy, (O) = kyusM (2)
H ansa (Qortorpapuueckux Jyue#l
Mgor (2) — Myor (0) = kportM (2) -+ kgpor [M (2)Y + Eior IM ().

Tunosrle ko3}puuuenTsl npHBefeHul B Taba. XIIL
Ta6nuxga XIII

n aNb- .
?lble;-rll())l::c KBy Lot kot kgm
3Be3/bl
B 0,385 0,752 -+0,00300 —0,0405
A 0,335 0,695 -+0,00150 -—0,0265
F 0,335 0,654 +-0,00175 —0,0255
G 0,332 0,605 -+-0,00182 —0,0255
K 0,330 0,560 -+-0,00025 —0,0100
- M 0,325 0,516 -+-0,00025 —0,0065

U3 3tofi TaGauumbl BUAHO, 4TO AJIA BH3yaJbHEIX Jydeid Kosddu-
uueHT Kk,,;, TOYTH He 3aBHCHT OT CMEKTPajbHOro KJjacca 3Be3[bl.
Jist BHINOAHeHHS BCeX STHX BLIYHCJAEHHA HAA0 3HATh BO3JYIUHbIE
macesl M (2). CyiiecTByioT Heo6xoauMbie TabnHubl: OAHAKO MpH HX
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OTCYTCTBHH MOXKHO noJarate M (z) paBHOH sec 2 ¢ HeGOJLLIOR rMoO-
NpaBKOH, 3aBUCALLEll OT 3€HHTHOTO PacCTOAHUA. DTH NONPABKH OpH-
BeleHul B Tabn. X1V,

Ta6aroma XIV

2z IMonpaBka F] IlonpaBka H [lonpabeka F [MonpaBka
0° 0000 | 61°! —0006 | 64°{ —0,008 | 67° | —0,013
30 —0,001 62 —0,007 65 —0,010 68 —0,015
60 —0,005 63 —0,007 66 —0,011 69 —0,017

Jist GONbIIKX 3eHHTHBIX PACCTOAHHA HYXKHO NO/L30BATLCH CMEUH-
aJbHbIMH Tab/HLaMH.

Yuer aTMochepHOro mOIVIOIEHHA NPHXOAMTCA MNPOHU3BOAHTL BO
BCeX cJyvyasX, Korja HaGmiofaloTcsd HeOecHhle cBeTH/Ja Ha GOJbUIMX
3eHHUTHBIX PACCTOAHUAX, HANPUMEDP, IPH ONpeleeHHH MOJHOTrO GecKa
JIyHb BO Bpemst JIyHHOrO 3aTMEHMS WJM NpH olleHKaX OJiecKa MCKyc-
CcTBeHHbiX cnyTHHKOB 3emnu. Oco6Go TouHble QOTO3JNEKTPHUECKHE Ha-
6aoaeHYs TPeGYyIOT yueTa SKCTHHKIHH NPH JIOOLIX 3eHHTHRIX PaccTos-
HHAX. "

§ 6. Actpodu3nuecKHe 3Be3AHbLIE KATAJOrH H CTAHAAPTH

3Bespnnie 0603 peHNa bounuckoe Obo3perue cORepKUT
npHGnUKeHHbIe KOOPAMHATH 3Be3f Gojlee APKHUX, 4YeM 3Be3in 9—I10
BH3Ya/IbHON BeJIHUMHBI, OTHEeCEHHBIE K 3noxe 1855 roaa, a Takke 3Be3a-
Hble BeJHYHHE], OCHOBaHHbIE Ha TPyGHIX I'JIa30MEPHBIX OUEHKaX, TOY-
HOCTb KOTOPHIX HeBeNHKa. Karajor conpoBox#iaercsi aTsiacoM, €o-
AepxKamuM 64 KapThl 3Be3JHOrO HeGa K CeBepy OT CKJOHeHH: —23°.
Ha kapTax, Takum 06pa3oM, H306parKkeHbl Bce 3B€3/bl, KOTOPBIE MOXKHO
BHJETb B Tejleckonl ¢ orBepctdeM 2—3 mofima (5—7 cmM).

Karanor pa36urt Ha 30HBI B COOTBETCTBHH CO CKJIOHCHHSMH; KaX-
Jasi U3 30H UMeeT LIMPHHY, PaBHYIO rpaaycy. BHyTpH Kaxpoil 30HB
BCe 3Be3[pl NMepeHyMepoBaHBl B NMOpfJKe HX NPAMBIX BOCXOXAEHHH,
Hanpumep, BD + 4°1375 oteickuBaercs B 30He -+4° mo ee HOMepy
1375.

[ponomxenuamu Bornuckoro O6o3penus, pacnpocTpaHEHHLIMH Ha
I0XXHOe noayuapue, siBasiorcsi Kopdosckoe n Kedinckoe O6osperus.
OHHu Takxe pasGHTHI Ha rpajycHble 30HHL.

Xors ana gaxzaoh spesfn, Boweniueii B OGospeHHe, yKasaHa ee
3Be3jHasl BeJHYHHA, OCO3peHHs He HABAAITCH (HOTOMETPHUECKHUMH
KaTalloraMH; STH 3Be3[Hble BEJHYHHH MOTYT CIYXKHTb TOJNLKO I
OpHeHTHpPOBKH. BMmecte ¢ TeM s3TH 0603peHHsI — He3aMeHHMOE MOCO-
6ve 118 OpraHH3auUMH HaGJ/IOAeHHH.

XapaKkrep 06O3peHH HMeeT H chelMaibHplfl acTpodU3HUEeCKHH
Karasnor lenpu Jpenepa. OH COAEPKHT KOOPAMHATH 3Be3Jl, HX Npu-
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GauKeHHble 3Be3fiHEle BeJIHYHHbl M JaHHBEe O cHeKTPaNibHBIX KJaccax
3Be3l. B HeM MOXKHO HaHTH CieKTpaJibHble KJacCH 3Be3ll, Kak MPaBuJIo,
Gosice APKHX, ueM 3Be3ipl 8—8'/, 3Be3NHON BeNHYHHDL

dotromerpuueckue KaTaJaoru Ilomcdamckul Ka-
maaoe, coctaBieHHb Miosnepom n Kemndom Ha OcHOBe onpefiesieHHH,
CleNaHHBIX BuU3yanbHEM Qoromerpom LlennbHepa, copepkut 14 TH-
csiy 3Be3p, Koropele no bonnckomy OBospenuio sipue 7,5 3Be3lHOI
BeJVunHEl. BriocaeAcTBUK KaTajior OBUI JOMOJMHEH JAHHBIMM O 3Bes-
naX, BXoafmux B 30Hy or 0° go —10° u o 3Be3pax, KOTOpble pacno-
JOXKeHbl CeBepHee CYTOUHOH napajJenn -+75°, Ho Gosee cnaGbiX.
Jlanusie IlorcaaMcKoro kartanora o6osnauaiorcs 6yksami PD, a no-
nosinareapHoro — PPD.

Bropoit GoJiblIOH KaTa/or BH3Ya/bHbIX 3BEe3[HbIX BEJIMUHH CO3AAH
ua FapBapickoil o6cepBaTopHH, rjie GbuIH onpejeseHbl NPH NOMOLLH
BH3YaJbHBIX (OTOMETPOB 3Be3JHHE BeJHuMHb! cBhlle 90 ThiCAY 3Be3.
Ha ocHoBe 3THX HaGnioeBuii GBI cocTaBeH U ony6ankopaH B 1908 r.
OCHOBHOM KaTaJIOT BH3yaJibHbIX 3Be3/iHbIX BeanuuH 9110 spe3x BN0TH
10 6,5 3B. Bell., T. €. BUANMBIX HeBOOPYKEHHBIM IV1a30M. DTOT KaTalor
nasbiBaeTcs Pesusosannol eapeapdckoli pomomempuel. W o6o3Hayaercs
HRP. Kpowme toro, B «'apBapJCKHX aHHaJaX» ONyGJIHKOBAaHEI TaKke
30HHBIE KaTaJOTH, yiKe MeHee TIOJHbe, HO COAepIKalllUe CBelieHHs 0 6o-
nee caabbiX 3Be3jlaX.

VKaxkeM Takie, 4TO P (OTOMETPHYECKHX KaTajloroB OB CO-
CTaBJeH M B APYrMX oGcepBaTOpHAX, HO OHH MeHee COAepIKaTe/bHEL.

Katanorum gororpadpuuecKnXx 3Be3AHBX Be-
7 v uuH. Passutne actpodortorpaduyn n gororpadrueckoil 38e3jHOM
(hoTOMETPHUH TNPHBEJIO K CO3L3HHIO KaTaJOoroB ¢dororpadHyecKux
3peannbx BesauunH. B 1910—1912 rr. 65110 ony6aHKOBaHO Hanbonee
(yHzaMeHTaNbHOe uccaenoBanve K. Illpapumunepaa, xoropeidi cocra-
BHJI OGIIMPHBIH Kartasor (oTorpaduyecKHx 3Be3lHbIX BeJH4HH 3Be3J,
pacno/ioXeHHHX B SKBaTOPHa/JbHOH 30He HeGa OT 3KBaTopa L0 CY-
TouHO# napaienu +20°. D10T KaraJor HasuBaeTCs «/ emmuHaencKas
aKmuHoMempusy W ABASETCS OLHUM H3 CaMBIX TOuHHIX. Jlpyro# Gosb-
ol KaTasor GblJl NPUMEPHO B TO e caMoe BpeMs CO3JaH B Hepkckoi
o6cepparopur. OH cOfepXHT (oTorpaduyeckue W (OTOBH3YalbHbIE
aBesjiHble BeJAWUMHLL 3Be3]l Apye 7,5 3B. BeJl. OT CYTOUHOH mapajisenu
~73° 50 ceBepHOro moJgoca.

JBa OGonpmux Karajora dororpaguuecknx SBe3JHLIX BeJHYHH
6pin cosganbl C. M. Bensisckum M ony6aukosansl B Tpynax Ilya-
KOBCKO# o6cepBatopuu B 1915 m 1932 rr.

Bce 3TH KaTaJOTH HOCAT XapakTep (OTOMETPHYECKHX 0003peHHIl.
OHH CXOAHB IO CBOMM 3ajayaM ¢ 0003peBHAMH THNa DOHHCKOro, HO
cofiepKaT ropasfo 6osee TOUHbIE, OCHOBAHHHE Ha (POTOMETPHYECKHX
onpeneneHusx, JaHHbIE O 3Be3HLIX BeJHUHHAX,

doTosAeKTpHUECKHE KaTaJOrMm 3BE3AHMHX
Beauuuni Ilocle ocBoeHHs (OTOIEKTPHUECKOTO criocoba Habuo-
JeHuit u paspaGorku cucremet U, B 1 V, MaccoBble onpejie/ieHns 3Be3 -
HBIX BEJHYHH 3Be3J CTaJH OGbIUHBIMH, OrpoMHBIH CBOAHBIN KaraJor
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TaKHX onpejeieHuil cocraBJeH H onyGaukoBaH B 1968 r. Buamko,
Iemepcom, Jyrmacom u durmaxepanbiom B Tpyaax Bawusrron-
cKO#l o6cepsaTopuH. Karasor coaepuT odeHb MHOrO JaHHHIX; B HeM
MOXHO OTHICKaTb TOuYHble (¢ ToyHocThio g0 0,01 3B. Bes.) 3Be3jHble
BeauuHHbl U, B 1 V noutn Bcex SIPKHX 3Be3J, a Tak:Ke HHOILA CBeje-
HHSl U 00 ouyeHb cJalklX, H3O6paHHBIX, 3Be3JaX.

doromMmerpuuecKHe cTaHjaprtTo. Cocrasrenue
[OJIHOTO 3Be3JHOr0 Karajora — NpeANpHUsATHe OYeHb TPYyAOeMKoe,
0cOBeHHO, ecsiH BCIOMHHTB, YTO 110 Mepe ocJlabjeHHs BHAUMOro G/ecka
3Be3] UX uucao GpicTpo Bo3pacraer. [ToaToMy acTpOHOMBI yxKe ZaBHO
TOLU/IY [0 NyTH CO3JAaHHs MOMHLIX 0603peHHH HeGOMbILKUX 10 MJIOLLANH
oBaacrell Heba, TaK Ha3blBaeMBIX CTaHIapTOB.

OnHuM H3 TakHX crauaaptoB ssaserca Cesepnod Ioaapuoi Pad.
B stoii o6sacTd HeGa ObuiK onpefesneHbl Kak dororpaduueckue, Taxk
u GoTOBH3YyaNbHble 3Be3JHble BeJIHYMHBI NOYTH CTa 3Be3k OT 2-A 10
20-11 3Be3HOI BeJUYHHHL. '

Co3sjaHHe TaKoro cranjapra 6eu10 Kpafine Heo6xoaumo. [lpu onpe-
JeJleHHSIX 3Be3JHbX BEJHUUH 3Be3]l AaCTPOHOMEI «IPHBA3BIBANHCHY
K nauuoiM Cepephoro [losspHoro Psiia, BHIIOJHSA 3TO KakK NpH BH-
ayaJabHBIX, TaK H npu dororpaduyeckux Hccaegopanuax. OnHako cy-
IIeCTBYIOT HM3BecTHble HeyAoGcTBa NpH Hcmoab3osaHuH Iloasiporo
Psiza 4 noTtoMy cTajld CO3JaBaTh HHBE CTaHAAPTH, PacHOOXKeHHble
B Apyrux o6snactax HeGa. B kauvectse cramngapra ObuiH BhIGpaHHI
ITnesaas. ITomumo Ilnesin Guifio BriGpaHO 48 oGaacTelt rapBapiACKHUX
CTaHAapTHHIX momanok. OHH pacnosioxeHbl Ha HeGe B C/eAYIOIeM mo-
paake. lllecTh cTaHAApPTOB HMEIOT CKJIOHeHHs —+75° M mpsiMble BOC-
xoxaeHusa 41, 120 u 20", BocemHaznuaTh cTaH/apToOB paBHOMEPHO pac-
T10JI0KeHbl BAOJAb CYTOUHHIX MapaJjieiell 4+-45° ¢ npsAMbIMH BOCXOX]ie-
HusiMH ot 1P20™ yepes Kawasle 2P40™. 24 craHAapTHbe 00JacTH
BLIGpaHBI BIOJb CYTOYHBIX MapalJeneil 4 15°, ¢ UeHTpaMu NpH Bcex
HeyeTHHIX NpAMBIX Bocxoxaewusix (17, 3%, ...). B aTuX cTaHiapTHBEIX
o61acTaX onpejeneHsl (GOTOBH3yasibHble H (oTOrpaduueckue 3Be3A-
Hble BeJHUUUHBI BIMIOTH 40 3Besq 15—17 3B. Bed.

OpxHako rapBapACKHe CTaHJapThl He BNOJNHE YAOOHBI, Tak KaK pas-
MellieHb! Ha HeGe OueHb Aajieko Apyr ot Apyra. IlosTomy OblIH CO34aHML
craHgapThl BupraHeHa M BHICOTCKOro, KOTOpble PaBHOMEPHO NOKpBHI-
BalOT Bce He6O M yiajleHbl APYT OF apyra Ha 10°. DTH craHAapTHl CoO-
Jep:Kat GoToBU3yaJIbHbIE 3Be3/(Hble BeTHUHHBI 3Be3]l oT 7-i 1o 10-ii 38.
BeJI. ‘

Bostee nonyseka Hasan Kanreifin npepnoxusn BeiOpath Ha HeGec-
Holt chepe 206 H3GpaHHBIX MUIOLUIaJeH, KOTOphbie CTa/lu 0G03HaYaTheA
SA (Selected Areas). Ouu pacroJyioxKeHBI TaK: 1O OAHOH OKOJO ceBep-
HOTO H 10XKHOTO IOJIIOCOB MHpa, IO LIecTb IJIOIAJZOK Ha CYTOYHBIX
napaanensx 475°, no 12 — Ha mapamensix 460° u no 24 Ha napan-,
Jensax =+45%, +30° +15% u 0°. Bputo pelieHO NOABEPTHYTH 3TH IJIO-
WajaKH, pasMepsl KOTOPLIX OKOJO 3°, BCECTOPOHHHM HCC/IEOBaHHAM,
B uactHocTH, acTpoHOoMH Beprenopdckoit oGecepBaTopi Onpeaenniu
CUEKTpaJibHbie KJaccH M (ororpadudecKue 3Be3jiHbE BEJHYHHBL BCEX
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3Be3J BIJOTD 10 12—13 3B. Bell., BXOASIHE B CeBepHElE IVIOmAaaKky SA,
1o paGora THna o6oapeHus. CoBeTcKHe acTPOHOMBI, [JIaBHEIM 06pa-
soM M3 ABacTyMaHH, ONpelesNHIH AJisl MHOTHX 3Be3]l, BXOASIMHX B SA,
(pOTOBH3YalbHBIE 3BE3JHbIE BEJMUMHBI C LEeJbI0 ONpelesieHHs TNOKasa-
Tesel 1IBeTa ¥ U3yyeHHsi MeXK3Be3JHOI'0 NOIJOMeHHs. DT NOAPOOHbIE
3Be3HBIe KAaTaJOrH TaKKe MOJIE3Hbl AN NPHBA3KH K HUM HEH3BECT-
HBIX ONpejeNfdeMblX 3Be3JHbIX BeJHUHH. ,

QoTo3MEeKTPHUECKHM crnOocOG0M OLIIH CO31aHBl IpEKpacHbie CTaH-
AapThl 3Be3HbIX BennuuH B cHereMe U, B u V B Ilnesinax, I'nanax,
Scasx, Bonocax BepOHHKH U B OKPECTHOCTAX MHOTHX 3BE3JiHLIX CKOI-
AcHuil. OTH cTaHaapTel BocnpoHsBeaeHbl B kuure I1. . Kyxaukos-
ckoro «CrnpaBOYHUK JIOGHTens actpoHoMuH». TaMm ke npuBelcH Hau-
JYUIIHA KaTaJor 3Be3JHLIX BeJIHYHH SIPKHX 3BeE3L.

B 3akJloyeHHe 3aMETHM, YTO OYeHb LEHHBIH M MOJHHIA KOMIMJIA-
THBHBIH KaTaJjloT, COfepKalllui He TOJbLKO 3Be3JIHble BeJHYWHBI, HO
M Apyrue BaxKHHE CBeJeHUS, TakHe Kak cOOCTBeHHbIE JBMXKEHHA, Jy-
yeBHe CKOPOCTH M T. 0., cocTapjieH A, BeuBapxem M usjnan Axage-
mHeli Hayk YexocnoBakHH.

Henapno Bhimen B cBer «DOTOMETPHUECKHH H CNIEKTPaJIbHbIA KaTa-
Jor sipkux 3pesgy (KueB: HaykoBa ARyMKa, 1979), cocraBiieHHHBI
H. C. KomaposmM, A. B. [parynosoit, B. ®. Kapawmuimom,
JI. ®. Opnosoit ¥ B. A. INosurynom. B karasore conepxarcs cBele-
HHA 0 6531 sipkoil 3Be3ne, OcHOBaHHbIE Ha (OTOJIEKTPHUECKUX H
CreKTpaJbHEIX HaGuofieHHaXx. [To conepaHUIO KaTalor CXONeH ¢ Ka-
Tajsorom BeuBapixa, HO ropasjo TOuHee ero.

CpaBHeHue POTOMETPHUYECKHX KaTaloros.
Kaaulii 13 KaTaJOTOB 3Be3JHLIX BeJHUYUH o6safaer GONbUIMMH WJIH
MEeHBUIMMH cHCTeMaTHyecKMMH OLIHGKaMH. OHHM MOTYT GHITh BHISIBJEHb!
nyTeM cpaBHEHHsl KaTaJOTOB MeX1y co6oi. [lasi 3TOro Hy»>KHO, 4TOGH
B IBYX CpPaBHMBaeMLIX KaTa/lorax CoJepiKaJjHcb JaHHHE 06 OoO6uuX
speafiax. Torpa aJjis obHX 3Be3j o6pasyiorcs pasHocTH §; = m,; —
— my,;, The 4epe3 m,, 0603Ha4YeHH! 3Be3]Hble BENHYHHBI, B3ATHE H3
IepBOro KaraJjiora, a yepes my — H3 BTOpPOroO.

Pasnoctb 8, — GyHKUHMS IBYX apryMeHTOB: nokasareas usera C,
¥ 3Be3HOH BeJMUHHBL. DTy QYHKIHIO MOXKHO C AOCTATOYHOH CTENEHbIO
TOYHOCTH NPEACTABHTb NEPBHIMH YJIeHaMH pa3sIOKeHus

8; = a+ bmy; + cCy, (3.38)
rie a, b ¥ ¢ — nojJexalHe onpejeseHUI0 HeH3BEeCTHBE NapaMeTpPHL.
Usren g — nonpasKa HYJb-NyHKTa, 4ieH bm,, — ypasHeHue Giecka
¥ uneH cC, — 1BeTOBOE YypaBHEHHE.

Hanpumep, cpapuenne Ilorciamckoro kKaranora (PD) ¢ T'apsapa-
cxum (HRP) npuBeso k ¢opmyae

PD — HRP = 0,27 + 0,025 (HRP — 6,5) — 0,22C.
3nech 0,27 — monpaBka Hyab-nyHkra, 0,026 (HRP — 6,5) — ypas-
HeHHe Gjecka, — 0,22C — ypaBHeHHe UBeTa.

[Mono6Hble GOpPMYJB MO3BOJAIOT NpPeo6pasOBHIBATL 3Be3JHbiE Be-

JIMUMHBI M3 CHCTEMH OJHOTO KaTajlora B CHCTEMY JApYroro.
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ITogpo6Hoe u3MOXKeHHe BOMpOCAa O WIKalaX 3Be3AHBLIX BeJIHYHH
moxHO Haiitd B craTbe I1..Il. Ilapenaro B IV tome «¥Ycnexos actpo-
HoMHMYecKUX Hayk» (1948 r.). Bosee nogpoGuoe onucaHue npobiaemnl
torosnekrpHuecKHX cTaHiapToB XaHo B raaee A. C, lllaposa B kuure
«Meronnl uccnenoBanust nepeMeHHux 3sesm» (M.: Hayka, 1971), a no-
CTaTOYHO [OJHHE IepeyeHb (OTOIJIEKTPHUYECKUX CTAHAAPTOB H HX
omucanue coxepxarcs B cratbe A. C. Illapora u H. H. Skumosnoii,
ony6nukoBaHHoil B Tpymax I'ocynapcTBeHHOro acTpoHOMHYECKOro
urcruryra um. I1. K. Illrepu6epra, tom 40, 1970 r.

§ 7. Temnepatypnl 3Be3g

Pacnpeyenenne SHepTHH B CreKTpe 3Be3Abl W/IH €e HOKa3aresdb
11BeTa NMO3BOJIAIOT NPUOJIHKEHHO PelIMTb BONPOC O Temmeparype ¢Goro-
cdeprl. B ocHOBY 3THX paccyXAeHHT NOJ0XKEHO NPEANOoJI0KEeHHE O TOM,
4TO B OrPaHHYEHHOM YyUacTKe CNEKTpa H3JIyueHHe 3Be3bl MOXKeT GbiTb
npeacrasaeHo gopmyaoit Buua (3.21).

O6o3nauum uepe3 E| GrecK 3Be3apl, OTHECEHHHIH K 3(deKTHBHO
AJIMHE BOJHBL Ay, a yepes E; — GrecK 3Be3jibl, OTHECEHHBIH K a(ipek-
THBHOH AJiMHE BOMHH A,. O603HauuM uepe3s S miowaznb gorocteps,
a yepes K; u K, — Ko3(dHlUHeHTE, 3aBHCALIHE OT CHEKTPasIbHOM
UyBCTBUTENbHOCTH NMPHEMHHKA H3JydeHHs (rn1d3a, MIacTHHKH, ¢OTO-
saeMenTa). Tak Kak pkocTb ¢orocepsl, 110 HalIEMY PEANONOKEHHIO,
ondchiBaercst GopMyaoll Buna, a mojiHoe H3NyyeHHe 3Be3[bl MOMHO
CUMTATb PABHBIM MPOH3BEJECHHIO APKOCTH Ha IJIOWIAAb, TO CIIPABCA-
JIUBBL JIBA YDPAaBHEHUS:

Cs

Cq
r . - -, ’ _5 — s
Ei=KSciAi®e ™' u Ep= K.Scihz’e M7,
PazaenuB nouseHHo o6a COOTHOWIEHHA, MOJYYUM

, 3 1 1
Bk (e ¥ (5 w)
E; Ko \' My
C apyroii cTOpoHH, HMeeM
E'
— =2,512™"™ = 25125,
2

rae yepes C o6Go3HaueH, KaK OOBIYHO, NMOKa3aTesb IllBeTa.
O6rpeaunus o6e GopMyJIbl, NOJYYHM

9512° = K (2a)? F (1)
, Kﬁ(?‘l) €

UM, JIOTapUOMHPYA,
o=t [ (3] + 4 (5 — %) e
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Beena o603nauenus
— K (Aa)S — g
A=25Ilg [Ka (M ] 13_2,51ge(xa - M)cz,
HalizeM

C=A+—2. : (3.39)

Orcl0fa MOXKHO BHIUMC/AHTH Temnepatypy T, KoTopasi HashiBaercs
uBeroBoll Temneparypoil. IloxcraBus, Hanpumep, uyucaa Ay = Ay, ==
= 529 HM H Ay = Agor = 425 HM, H OPUHHMAas LI 3Be3] CHeKTpalb-
Horo Kaacca A peanuunnl T = 11 200° u C = 0, Mbl MOXKeM «IpPOKa-
JHOpOBaTh» AAHHYIO (OPMYNY H TNOJYYHTh YHCJIEHHO

o _7200°
= —0,64, B == 7200 n T= m .

(3.40)

llperoBas TeMmmeparypa TOJbKO MNPHOJHIKEHHO XapaKTepusyer
HCTHHHYIO TemmepaTypy 3Be3ipl. [IpakThHka nokasana, 49TO OHa 3a-
BHCHT OT HCHOJIb30BaHHHX 35((EKTHBHHX AJHH BOJH A; H A, TakK
KaK HeBO3MOXHO ONHCaTh pacnpejiejieHHe 3HEPIHH B CNEKTPE 3BE3ALI
onHuM 3HaueHuem T,

3HauuTeNbHO GoJiee OnpefeieHHOe 3HaUeHHe TEMNEPaTypH MOXHO
NOJAY4HTb, MCXOAf M3 CJELYIOUWHX MNPOCTHX paccyxaeHui. Ilyctb
S — no-npexHeMy oOsHauaer mJjomanb ¢oroceprl. [Ipennonaras,
uro dotochepa Manyuaer KaK abCOMIOTHO YEePHOE TEJO, MOXKHO CUH-
TaTb, YTO MOLLHOCTb H3JIYYEHHS eNMHHUIBI MOBEPXHOCTH 3Be3AHl Omlpe-
neasieress 3akoHoM Credana—DBonbumana, 1. e. dopmynoir (3.19).
Toraa moJiHasi MOLIHOGTb H3JIyYeHHs SHePTHH 3Be3/0ii paBHa

Eon = SoTsy. (3.41)

Bxoasimas B 370 BHpameHHe Temnepartypa T,y HasbiBaeTcs aggex-
muenod,

M3 s10#t GOpMYABI MOXKHO MONYYHMTb CNOCOG BHINHC/IEHHS paiuy-
€OB 3Be3J, €CId €YHTATh, YTO 3Be3/bl IapOOOPasHHL:

2 4
Eigon _ Li _ S, Thisp Ri Tisg 9 519Ma 6oa~Mi60n
Eq 6on Ly S, T} '

HJn

. , Tis
0,4 (Mz 600 — My goa) = 21g (2_;) 4 lg(T:az)

H OKOHYAaTE/IbHO

R Tys
1g(RL) =02 (Magon — Mygon — 21 (72L).  (3.42)

5
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§ 8. Muarpamma lepumnpynra—Peccena
M JHarpamMMa nokasaTejiedl nBera

Hakonsenne naHHbIX 06 aGCOMIOTHBIX BeMHYHHAX 3Be3N, MX CIeK-
TPaJbHBIX Kjaccax, UBETOBHIX U 3(p(EKTHBHHIX TeMmnepaTypax H fo-
KasaTe/IiX [BEra MO03BOJHJO BHINOJHHTb PAA BaxXHBIX CTaTHCTHYe-
CKHX comnocraBjeHHl. Mcropudyeckn nepBoe M HaHGOJee BaXKHOe Ta-
KOe corocTaBJ/ieHHe 6bIJIO OCYILECTBJEHO B BHAE AHarpaMmbl, Hocsied
umena lepumnpysra u Peccena.

Ha stofi gHarpamme mo ropH3oHTaJbHOH OCH OTK/AAABIBAIOT CHEK-
Tpa/ibHble KJacch (paHHHe cjieBa, a MO3JHHE CNpaBa), a MO BepTH-
KalbHOH ~— abCoMIOTHbIe BH3yasIbHble 3Be3[Hble BEJTHUHHBI, pacrio-
Jlaras 3Be3fbl BLICOKOH CBeTHMOCTH B BepXHeH YacTH AHATPaMMbL.

MoXHO OTKJafiblBaTh [O OPH3OHTAJBHOH OCH BMECTO CIEKTPalib-
HBIX KJIacCOB MOKa3aTeNH lBera, CKaxeM, B—V, Tak, 4rolbl oHH
Bo3pacraJH cJjeBa Hanpaso. MHorja BMecto aGCOMIOTHRIX BEJHYHH
OTK/aJblBAIOT 0 BEPTHKAJbHOH OCH GBETHMOCTH B JIOrapHGMHYECKCM
maciirabe.

Kaxnan 43 3Be3f npejcraBifeTcd Ha 3TOH AHarpaMMe TOYKOIL.
Touku He sanonHsOT Beell AuarpaMMbl, a pacrojaramTcs Ha Hefi
nocnegoBarenbHoctAMH. HauGonee nonHoe npexactaBsiaeHHe o6 3THX
NoC/Ie10BaTEbHOCTAX MOXHO NOJNYUYHTb, eclIH H306pasHTh rpadHdecku
uucaoBLIe faHHbie, npuBeaeHHnle I1. I'. KynukoBckum B Taba. 72
KHHTH «CnpaBOYHHK JIIOGHTENS] acTPOHOMHH», YTO H CHE/NaHO HaMu
Ha puc. 88. Ha atom pucyHke BblIe/N€HBI MOCJEA0BATENbHOCTH 3BE3f
pasaHYHbBIX KJaccoB cBeTHMOcTH. OHH yxKe GBLIM ONHCAHBL BHIIIE,
KpOMe Moc/eloBaTebHOCTH 06eJ0-roayOslX 3Be3j HH3KOH CcBerH-
MOCTH — Oe/IbIX KapJHKOB. DTO «CBePXIIOTHEE» 3Be31bl, Y KOTOPHIX
CPeIHAA IJOTHOCTb BeulecTBa MOXeT ROXomuth no 10° r/cM® u pawxe
BHILUE,

Huarpamme TlepumnpysHra—Peccena o6bIMHO JlaeTcsl 3BOJIOUMOH-
HOoe TOJKOBaHHe. Bo BpeMms 3BOMIOLHH MNpeACTABJSAIOLIAS 3Be3fy
TOYKa ONHCHIBAGT Ha Hell OMpefeNeHHbLIH «TpPeK», KOTOPLIH MOMKHO
paccudrath TeoperudeckKd. IJo coBpeMeHHBIM B3IVIsiZaM 3TOT TpeK
COCTOHT U3 cleAyIOuX yactell. B HagasJbHOH CTafHH rpaBUTALHOH:
HOTO cXKaTHf 3Be3Jbl TOYKa BHIXOAWUT Ha JQHarpaMmy U3 npaBoil ee
4acTH M onycKaercsl BHH3 JO BHIXOJa Ha HauaJbHYIO IVIaBHYIO MOCJe-
JOBaTe/JbHOCTb. 3aTeM HayMHaeTcd CTalus <«ropeHus» BOJOpoOja
B 38BE3JHBIX HeJpax H [MOCTeNeHHOTO MpeBpallleHHsi ero B TeJHi.
3Be3ja HAJOMITO «3acTPeBaeT» Ha IVIaBHO# mocsefoBarenbHocTH. [locae
3TOr0 TOYKA OTXOAHT OT IJaBHOH MOCJENOBAaTENbLHOCTH BBEPX, TaK
KaK 3Be3fia, orcjauBas 06OJIOYKY, npeBpauiaerca B ruradt. Ilocne
paccesiing 0GOJMOYKH B MNPOCTPAHCTBE OrOJAETCA IJIOTHOE ee SIAPO U
3Be3/la npespamiaercsa B GesiblH KapJHK.

Kpome TOro, mpm HccieoBaHHM 3Be3AHBIX [BHXEHHH H pacmpe-
JesieHHs1 3Be3fl B [aflakTHKe BHIICHHJIOCH, UTO «3Be3fHOe» HaceJeHue
HEOJHOPOAHO MO cBOeMY cocTaBy. Hapsajy ¢ oueHb CTapbIMH 3Be3gaMu
CYLUECTBYIOT H OYeHb Mosiofnie. TaK, 3Be3/ sl MOHHKEHHON CBETHMOCTH,
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cyOKapJMKH, NpHHajJexaT K crapeiM 3Be3naM. OHM 3anuMaloT- Ha
JMarpaMMe HHOe [I0JIOJKeHHe IO CPaBHEHHWIO ¢ OGBIYHBIMHM 3Be3faMy
TNaBHOH NOC/eNOBATEeJNbHOCTH, pacnojarasice Ha puc. 88 Baosab JH-
HHH, TNOMeyeHHO#l nHAeKcoM V1. '

Kaxgomy yuyacTKy 2BOJIIOLHOHHOTO TpeKa COOTBETCTBYET Onpe-
JeneHHoe BpeMs. Takum o6pasoMm, H3ydyas Ty HWJIH HHYIO COBOKYI-
HOCTb 3Be3j] (HanpHMep, 3Be3JHOe CKONVIEHHe), 10 BHAY XapaKTepHOMH

S Ternepamype o
NSNS S N
S S x IS S
1SN
W SREE S SR W
N

i

7
%

Cleminrtaesize

Adcomomioy 36636457 LEmivi

[ i | 1 [
0 B0 A0 FO GO RO MO M8
CIERmpanEH6e KRaces!

Puc. 88, Jlnwarpamma lepumnpyura -- Peccena Ilokasann KJjacchl CBETHMOCTH.

/17 HEro MOCJHEAOBATENbHOCTH MOXHO CYIAHWTb O BO3pacTe AaHHON
rpynnbl.

TakOBH IJIaBHHle NpHMeHeHHs auarpamvul [epmuunpynra—Pec-
cena.

[TomnMO 3TO# pHarpaMmul GblJla MOCTpOEHa Jpyras — AMarpamma
noxasarenefi usera. OTKJNalwBas MO TOPH3OHTaNbHOH OCHM mNOKasa-
ren B—V, a no BeprukaibHoii U—B, npeacrasisior Kaxaylo 3Be3ly
Toykoli. QKasanoch, YTO TOUKH He 3aNOJNHAIOT BCEH AMarpaMMsl,
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a TaKXe pacrnofarailrcs Ha Hed B BHJe AMCKDETHHIX INOCJ]EIOBATENb-
Hocte#t. CoBpeMeHHbe JaHHbBE 00 3THX MOC/ENOBATENbHOCTAX- Npes-
crasnenst I1. I'. Kynukosckum B «CnpaBounuke /o6utens acTpoHo-
Miu» B Tabs. 75. Mbl u3o6pasunu ux Ha puc. 89.

[lonoxeHHe TOYKH Hay3TOH AuarpamMme MO3BOJSIET CYAHTH O TOM,
K KakKoOH rpynne 3Be3l, OTHOCHTCS HccaeayeMas 3Besna. Oxnaxko Ha
NOJIOKEeHHE TOUKH Ha JuarpaMMe BJIHSIET MEXK3BE3JHOE IOTJIOLIeHHe.
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Puc. 89. HnarpaMma (U~—B, Ba=V). OTMeuctnl Kiuccbl CBOTLMOCTH 3Beaf,

Heno B TOM, YTO MeXK3Be3HOE NOTJIOEHHEe HEOAUHAKOBO [l Pas/iny-
HBIX Jiyued. BoJblie noryomaroTtcs GHONETOBbIE JYUYH, MEHblIE Kpac-
Hble, ellle MeHblle HH(ppakpacHele, MOXKHO TeOperHUYeCKH PacCUHTaTh
«IHHHU» NOKpPacHeHHst Ha STOH AHarpamMe, DTO NO3BOJAET BO MHO-
FHX CJay4asX YycTaHOBHTb, HacCKOJNLKO «KpacHee» HaHHas 3Be3Ja,
€CJTH H3BeCTeH ee cneKrpaibHuél Knace. [TomHoe xe noraoileHue cBs-
8aHO @ BEJIMYHHOH NOKpacHeHHs ONpeJeseHHBLIM NPOCTHIM COOTHOIIe-
HHEM H, onpeJie/IHB NOKpacHeHHe, Mhl MOJKEM Y3HAaTb, HACKOJBLKO CBET
8Be3abl OcnabJieH MexK3Be3fHOH cpepoi.

§ 9. PoroMeTpHUECKHE XAPAKTEPHCTHKM Te
CosHeuHo#ll cucTEMBE

OcHoBHas 3ajaya NJaHeTHOM acTPOHOMHH COCTOMT B BhIAICHEHHH
XapakTepa TeX (PH3HYECKHX YCJAOBHH, KOTOpbie TOCHOACTBYIOT Ha
I1aHeTaX M UX cnyTHHKaxX. IIpH pelueBHH 3THX 3aja4 NPHMEHAIOTCH
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caMble pasHOOGpa3Hbie METOAB!, HaUWHAR OT JIOOGHTENIbCKHX 3apHCOBOK
NOBEPXHOCTH H BINIOTH JO TPAHCIOPTHPOBKH Ha IIaHeTHl aBTOMATH-
yeckUX NPUGOPOB H MHOCEIEeHHs HX [OBepXHOcTell KOCMOHaBTaMH.

Jlo6UTENI0 aCTPOHOMHHM NPHXONHTCA OTPAaHHYHBATLCH 3apHCOB-
KaMH BHJA NOBEPXHOCTH MJIaHeThl, HHOTJa HpHMeHds NPH STHX Ha-
GaiojeHusX cBeToQUALTPhI. JlocTaTOuHO UeHHbie HaydHble pe3ylib-
TaThl MOTYT OHITh MOJIY4YEeHB! JiloGUTENeM B 00JacTH (POTOMETPHUECKHX
uccnenosanuil Ten Conneunoil cucrembl. [losToMy jasee npuBOjsATCA
OCHOBHEIE cBeJieHHsl 0 oToMeTpHUeCKHX XapaKTepUCTHKaX HeGeCHBbIX
TeJ, PacCEeHBAIOLUX COJNHEYHOe H3JydYeHHe.

O6mue nmoustud. Bynem cuurars, 4To JIyHa H IJAHETHl HMEIOT
¢opmy wapa. IlpoBesem Ha pue. 90 ayd 3peHHs, COEAMHAIOWUIT 3eM-
HOro HabJiojaTels ¢ LEHTPOM MJaHeTHl. TaM, Fie 3TOT Jy4Y nepece-
KaeT MOBePXHOCTDb IJIaHeThl, Mbl BUAUM yenmp ee ducka C. Ilposenem

~..S

Jxbamop -

Jemna

Puc. 90. K oObsicHenuio siBJeHUSl (asnl.

JIMHHIO, COSNMHAIONLYIO HeHTp miaHethl ¢ meHtpom Coanua. B Touke
nepeceuyeHUsl STOH JIMHHH G IIOBEPXHOCTBIO MJIaHETHl PaClOJIOXKeH
noaroc oceeuenrnocmu S, unu nodcoareurnas mouxa. Habnionarens, Ha-
xonsuuiics B 3Tofl TouKe MuaHeTsl, Bugen Obi Connue B senute. [lo-
JIIOC OCBElIEHHOCTH He COBMajaer, Kak NMPaBHJIO, G IeHTpoM Jucka.
BosHuKaer spieHue ¢hasol. JIMHHA, Pasiensollas OCBEIeHHYIO H He-
OCBelIeHHYIO YacTH MOBEPXHOCTH IJIaHETHI, HA3BIBAeTCHA Mmepmunamo-
pon. Tlosoxenue TepMUHATOPa 3aBHCHT OT (hasosoro yraa Y. Boap-
1IOH KPYT, COeAMHSIOMHUI Ha MOBePXHOCTH MaHethl TOukH C u S,
HasblBaeTcs axsamopom urmencusnocmu. PasoBweiit yroa Y Hame-
pfAeTcs AYrofl KBaropa HHTEHCHBHOCTH, SaK/IOUEHHOH MeXIy TO4Y-
Kami C 1 S, BuIpaxKeHHOH B rpasycHOd Mepe.

Beanuunoit hasei @ HasuBaercsl OTHOLIEHHE JJIMH OTpe3koB TL
u BL; noclefuuii papeH guaMeTpy AMcKa maasets (puc. 91). Beiu-
uypHa dasbl BHUHCAAETCA NO Gdopmyle

® = (1 cos §) = cos* . (3.43)
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Benuunny ¢asoBoro yrsaa § MOXHO BLHMHCJIHTBE No dopmyJe
A% - r2 — R2
S P S |

COS P == 3R

(3.49)
B KOTOPYIO BXOJSIT paccTosiHHe myaHerel of CoJHIa 7, paccTOsiHHE
nnadersl or 3emau A u paccrosinve 3emnu or Coanua R. dra ¢op-
MyJla MOXKeT GHThb Jerko noJydeHa H3 TpeyrosmbHHKa OC’'S’ (cM.
puc. 90), B kKoropom S’ — Connue, O — peHtp miaaHetl H C’' —
3emas. Qopmyna HeynoOHa Aas Jorapu@MHUecKHX BbIYHCTAEHUH H
MOXer ObITb 3aMeHeHa ApYroi:
v _ 1 V(R+A—f)(R+f—A)
Sin 4 = A . (3.45)
Jnsa ucnosb3oBaHHA 3THX $OPMYJ HeOOXOAHMO 3HAThb PaCCTOAHHA.
HemHoro nHaue 06¢TORT ies10 ¢ BEIYHCAeHHeM $a30Boro yriaa JIyHsl.
Jeso B TOM, YTO B acCTPOHOMHYECKHX KajleHIapaX He NPHBOAATCA
paccrosuus Jlynst or Connna. Pasopwiit yron JIyHe MOXHO BhIUMC-
aatb no ¢dopmysiaMm

tg P = m%; cos y = cos (o — A) cosp, (3.46)
rae A — acTpoHoMuuecKasi (3KJAMNTHKaNbHAs) JOATOTa LeHTpa JIyHs,
A>— actpoHoMuyeckas gponarora ConHa
1 B — acTpoHOMHYecKasi IIMPOTA LEHTPa
JIyHHL,

OO0uee KOMUYECTBO CBeTa, BOCIPHHH-
MaeMoe 3eMHbIM HalJnoparenaeMm, — 6JecK
nJaaHeTHl, — 3aBHCHT OT €e PacCTOAHHSA
or ConHua r, or mjowaiy aumcka nD?¥4,
OT PacCTOSIHUA MJaHeTH OT 3eMan A H
OT OTpaMareJbHOH CcNOoCOOHOCTH ee HoO-
BEpXHOCTH, XapaKTepHU3yeMoil BeJHUHHOH
I'. Baeck L Buipaxaercst dopmynofi

Puc. 91. K omnpegeneHuio BeJH«

L=T 11?2— —;%—f(\i), (3.47) unnbl QasH.

B KOTODYIO BXOASIT TaKike «CBETOBas COJIHeYHas nocrofHHasa» [ u
dyukuus pasu f (p). ocneanas ¢yHkuusa tpeGyeT AONONHHTENBHOTO
onpeneneHHs.

O6o3HaunM vepe3 m (§) Ty 3BE3AHYI0 BEJHYHHY, KOTOPYIO HMeeT
nnaHera NpH 3ajaHHOM yrJe ¢asn §; yepes m (0) o603HaYUM 3Be3N-
HYIO BeJHYHHY, KOTOPYIO HMeJa Ohl IJlaHeTa NpPH NPOYHX PaBHBLIX
ycaoBdax (r. €, npu Tex xe r H A), ecnu 6 yron ¢asel Gblil paseH
Hymo. Torga fosxHa GbiThb CpaBelJIHBa JIerKO BEIBOAKMas ¢opmyJa

m ) =m©0) —2,51gf ). (3.48)
OGHIYHO ee MNpPENCTABJAAT B YNPOLIEHHOM BHIe
m () = m 0) + &b + Y2, (3.49)

rae £ u | — Ko3bpULKEHTH, ONpeflefisieMble H3 HabMONEeHHI.
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Bennuuna I MnoKa3blBaeT, YTO MOBEPXHOCTH MJIAHETHl pacceHBaeT
HE BECb naua}omnﬁ Ha Hee CBEeT, a 4acThb €ro norJouaer. OTpa}KaTeJlb-
Has ChnocOGHOCTb MJIaHeThl Xapakrepuayercss chepHYecKHM aibleno
(cm. § 1)..

Ctheprueckoe ajib6efo HeKOTOPbIX HeGecHBIX Tel NpHBeneHo
B tabn. XV.

Ta6auna XV

Masmera nmn | geno| T | Amcero| VTR | Amero
Mepkypuft 0,056 || Jlyna 0,067 §i Huoua 0,55
Benepa 0,76 Ho 0,54 Pest 0,48
3emas 0,36 Espona 0,49 Tutan 0,12
Mapce 0,16 Tanumen 0,29 Tputon 0,2t
IOnurep 0,73 Kaanucto 0,15 Lepepa 0,08
CatypH 0,76 Mumac 0,29 IMannana 0,11
¥Ypau 0,93 Suuenan 0,32 [Onoua 0,29
Henrys 0,84 Tedus 0,49 Becra 0,31
IlryTon 0,14

Brnonne ecTeCTBEHHO, UTO anb6eia0 3aBHCHT OT AJIHHBI BOJIHBEI,
B 1a61. XV npuBenedni anabGepo B Jaydax V. :

U3 sTofi TabiaHUL BHAHO, YTO GoJibluue MJaHeTh, obJajaiowne
MOLIHEIMH aTMocdepamu, uMeloT Goabiuoe anb0elo, a pAjA nJiaHer,

¥ B TOM YHCJE W acTepOHjBl, — MAJIbIMH.

l 3aMeyarebHO H TO, UTO HEKOTODLIE CIYT-
\ 1 HHKH uMeloT GonbluHe anbbeno!l

| PaccMoTpuM Tenepb OCAOBHLIE 3aKOHB

i paccesiHHs! CBETa MAaTOBBIMH [OBEPXHOC-
TAMH.

BosbMem Ha oOTpakawolledi cBer 0HO-
BEPXHOCTH [UIOMAAKY pasmepamu -AS
(puc. 92). Jlas npocToTel Gyaem CYHTAThb,
YyTO NJOULaJKa HMeeT MPAMOYTOJNbHYIO
¢opmy. B nenwTpe nJOmAanK# BOCCTaBUM

AS NepNeHRUKYNApP K €€ NAOCKOCTH — HOp-

Puc. 92 3aKoH paccesiiHd CBeTa Mal/b. nycfb Ha ﬂJ]OlIlaI{Ky napaer na-
Jlauepra. panienbHbBIA MYy4YOK Jyded ¥ ero Hanmpas-

JieHHe COCTaBJIsieT C HanpaBJeHHeM HOp-

manu yron {. Ecnu 6b niomwanka Obuia neprneHiHKyIspHa K Hanpas-
JIeHHIO DajalolHX Jydell, TO Ha eIMHHLUY MNJOWAAH 0ajano Obl
KOJIMYecTBO cBera, paBHoe [; MJoOIIajKa MOMeleHa HAKJOHHO, H
3TO e KOJHYECTBO H3JIy4YeHHs pacnpelenutcs Ha OO/bILYIO OJOMIALb,
KoTopasi 6o/iblue [ONepeyHOro cedeHHs Myuka B sec i pas. [losTomy
OCBELIEHHOCTb MJIOMAAKKH Oyaer pasHa He [, ‘a [cosi (cm. §1).
Jonyctum, YTO NAOMIafAKa PacCeHBaeT H3JyueHHe BO BCE CTOPOHLI
paBHomepHo. Toraa ee ApKOCTb B HamnpasJeHHH, COCTABJSAIONEM yTO1
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&€ € HanpasJieHHeM HOpMaJH, NponopuHOHaabHa cos e (cm. § 1).
Ecnu K TOMY Ke MBl yYTE€M, YTO YacTb CBETa IJIOLIAJKOH MOIJIOLIEHA,
TO HaM TNIPHJIETCS BBECTH KOIG(MHIHEHT OTpaxkaTesibHoN cnocobHocTH C
(MeHbIUH eHHHIB) H Mbl NOJYYHM (dopMyay

Q = Cl cos icose AS, (3.50)

KOTOpas BhIpaxaeT 3aKkoH paccesnus ceema Jlambepma. Tlpu 31om
NPHUXOMUTCA CYHMTATh, YTO IVIOWIAJKa FJIajKas W 4TO CBeT B Iay6b
NOBEPXHOCTH He NPOHHKAET, PacceHBadACh OT MOBEPXHOCTHHIX CJIOEB.

Bonee Tounas teopusa paccesinus cBera OueHb CJOXKHA M MEI orpa-
HUYHUMCHA 3[eChb TOJbKO HEKOTOPHIMH OOmHUMH 3aMeyaHusaMH. Bo-
nepBLIX, CBET PacCEeHBAeTCsA B PasHble CTOPOHL HepaBHOMEPHO. 3aKOH
paccesiHHsl CBeTa ONMUCHIBaeTcsl uHdukampucol pacceanusn. JIonycTHM,
YTO HAa KaKYIO-TO YaCTHIy najaer

Ny40K napajlie/bHHIX Jyueil B -
HanpaBienuu AB. Uactuua, Ha- /4/
Xogsmasica B Toyke B, paccen- v
BaeT CBET B pa3HEE CTOPOHHL |

Ecnu u3 Touku B nposeaeMm ny-

YOK JHUHHUH MO P asHbIM HanpasJje-

HHAM H Ha Ka}Kﬂoﬂ Hus3 JII/IHHﬁ oT1- Puc. 93. Miuauxkarpuca paccessiHusl CBeTa Kalle
JIOXKHM OTPE30K, NPOMOPLHOHAIB- 7e BoAR!.

HBIH KOJIHYECTBY paccesHHOro B

JlaHHOM HanpaBJeHHH CBeTa, TO INOJIYYHTCA HEKas NOBepPXHOCTh,
KoTopas M Oyier ungukarpucoii. Ha puc. 93 nsobpakeHa HHIUKAT-
puca paccesiHHsl ¢BeTa KanJied BOABL.

Bo-BTOpHIX, H3/JyuYeHHe NnpoHMKaer B Gosee ray6oKHue CJIOH, HO,
KOHEeYHO, ocjabJsieTcsl 32 CueT IOIJIOLEHHsl B BepXHUX ciloax. Pac-
cesiHHe MPOM3BOJUTCS HE TOJBKO NOBEPXHOCTbIO, HO H 6oJjee ray6o-
KHMH CJIOSIMH. Y4er 3TOrO paccesHHA B NPUHIHIE BOIMOXEH, HO NpH-
BOAHT K OYeHb I'pPOMO3JAKHM ¢opMyJsam.

B-TpeTbux, 4TO OCOGEHHO BaXXHO NPH H3Yy4eHHH MJaHET, CHJIbHOE
BJAUSIHHE OKasbiBaeT «lepOX0BaTOCTb» MOBepXHOCTel, TaK CKas3artb,
«mMuKpopenbed». Hanmpumep, Xxopowmo H3BeCTHO, YTO HHKaKHX GJIHKOB
OT COJIHEYHOTO H3JYyYeHHs Ha NOBepXHOCTH JIyHBHI He BO3HHKAeT H
APKOCTb BO3pacTaerT B NOJHOJYHHE MO BCeMy JYHHOMY JAHCKY,
YTO CBHJETENbLCTBYET O KpalHel «l1epoXxoBaTOCTH» JIYHHOrO rpyHra,
uTo OBIIO J0K3a33aHO NPSAMBIMH SKCIEPHMEHTaMH Ha MNOBEPXHOCTH
Jlynui!

Has naaHer Gbiio BBENEHO NOHATHE O ¢hakmope eradkocmu. Pe-
aNbHHIA 3aKOH paccesHHSs CBeTa 3eMHbIMH 06pa3namH NpHBeN K ¢op-
MyJie JJis1 «IIJITAHETHOro» 3aKOHa paccessHHs CBeTa, COrJIaCHO KOTOPOMY
APKOCTb Y4acTKa IJIaHETHl HMEeT BHJ

B = B, cos? i. (3.51)
[Mokasaresnb ¢ — ¢akTOp IJIaAKOCTH NOBEPXHOCTH NJaHeTH. Besn-

yuHa ¢ Goablle €AHHHIBI AJs TOJMHPOBAHHHX noBepxHoerefdl. OHa
MeHbllle efHHHUBl JJiS TOPHLEIX NOPOA, rPaBHs, NMecKa M H3pHTOH No-
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Bepxuoctu. [Ipu ¢ = 1 dopMyna npuHHMaer BHA 3aKOHa JlamGepra.
Hcenenosanus moKasadd, 4TO y MarepuKoB Mapca dakrtop raat-
kKoctd 1,16, y Mopeit 1,08. dakrop raagkocTH y JIyHH paBeH HYJIO.

dortomeTpuueckue csorctba Jlynbl. JlyHa of/ajfiaeT COBEPIICHHO
HCKJIOYHTEIbHBIMH - (OTOMETPHYECKHMH CBOHCTBAMH H MOTOMY MBI
OCTAHOBHMCH Ha HX OIIMCAaHHHU HECKOJBKO IIOApOGHee.

OGuu# 6neck JIYHBI H3MeHSieTCA B 3aBHCHMOCTH OT (hasoBOro
yrja TakuM oGpasoM, YTO [pH (ase, paBHOH HYJIO, T. €. B HOJIHONY-
HHe, KpHBas 6J1eCKa UMeeT Pe3KHH NMHK. DTO MOXKHO BHIETb H3 TalJ.
XVI, rpe npuBeneHbl pesyJbTaThl ONpEeJe/ieHHH, BBITOJHEHHBIX

Ta6auna XVI

MpuGuiBa- Y6upaonias IMpuGbisa- Y6uBarougast

¥ omas JIyHa JlyHa ¥ wiaa Jiyda JlyHa
L Am L Am I L l Am L Am
0° {000 0,00 {1000 0,00 80° 120 2,30 | 111 2,39
10 787 1 0,26 | 759 | 0,30 90 83 2,71 78 2,77
20 603 | 0,55 | 586 | 0,58 100 56 | 3,13 58 3,09
30 466 | 0,83 | 425 | 0,86 110 38 3,56 41 3,48
40 365 | [,12 | 350 { 1,14 120 25 4,01 26 3,91
50 273 | 1,40 | 273 | 1,41 130 15 4,55 16 4,50
60 210 | 1,69 ] 212 | 1,69 140 — — 9 5,09
70 161 1,98 157 | 2,02 150 - — 5 5,86

Pyxve. B neil npuBeneHs! ¢asosble yrani, Gieck L, BolpaxKeHHBIA
B YCJOBHHIX €JUHHLAX (WIS HEro NMPHHATO 3HayeHue, pasHoe 1000 B
MOMEHT MOJHOJYHHS), H PAa3HOCTH 3Be3JHbIX BequuuH Am. Makcu-
MaJbHBI 6eck JIyHbl, BbIpaxKeHHHIH B (OTOBH3ya/lbHOH CHCTeEMe,
SKBHBaJIeHTeH O6jecky 3Be3fnl — 12,67 3B. Be.
M3 srolfi TabAnUbl TaKXe CJAEAyeT, 4YTO KpuBas Ojecka JIyHbl He
BHOOJIHE CHMMETPHYHA OTHOCHTENbHO MOJHOJYHHSA.
Kpusylo 61ecka MOXHO $HOPMaJbHO MPEACTABHTB SMIHPHYECKOH,
Ta6numa XVII ':A;;’&;g;{o OOBSICHHMON TeopeTHuecky, (op-

4y Am = 3,05 (5= ) — 1,02 (1) +

3
1,05 (—‘ig X
430 | 0,041 560 0,074 + 100 )

510 10,047 | 730 1 0,090 Chepuyeckoe anbbeno JIyHsl 3aBUCHT
OT IJIMHBL BOJIHBI, YTO MOKHO BHJETb U3
ta6a. XVII.

Ws sT0H TaGauusl BHAHO, 4TO HOBepXHOCTh JIyHHI paccewBaer
meHee  10% mnajaomero Ha Hee CBeTa, NMPHYEM pacCesiHHBIH CBeT
JOJI¥EH HMeTb KPaCHOBAaThHIfi OTTEHOK.

HopManbHue BH3yalbHHE aib0elo OTIeJbHHX JeTajell JyHHOH
OBepXHOGTH OTJHYaloTess B TP pasa. HauGojee sAPKHM fABAACTCA
kpatep Apucrapx. Ero HopmaibHoe anbGeso 0,176, Camas Temuas
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TOYKa JIYHHOro aucka nomemaercs BHyTpn Okeana Bypb; ee anpGeno
pasHo 0,051.

Bce neranu snyHHOro ARMCKa, HE3aBHCHMO OT HX ceseHorpacuue-
CKHX JIOJITOT M IIHPOT, NOCTHral0T MaKCHMAaAbHOH fIPKOCTH OXHOBpE-
MEHHO, B NOJHONYHHe. B aTOM, moXanyiH, H COCTOHT CaMOe OCHOBHO®
CBOMCTBO JNYHHOH noBepXHOCTH. KpHBHIE H3MeHeHHS SIPKOCTH 11060k
IJIOIAZKH JYHHOTO AHCKA B 3aBHCHMOCTH OT (pa3oBOr0O yrjia CXOAHHEI
MexLy CcOO60H TeM, UTO MAaKCHMyM JROCTHraercss npu ¢asoBoM YyrIie,
pPaBHOM HYJIO, XOTH B JleTalfiX OHH M OTJHYAIOTCA APYT OT Apyra.
Taxkoe siBNenne BO3HHKAET B pe3yJibTaTe KpaliHel 11€pOXOBATOCTH, HJH
IOPHCTOCTH, JYHHOTO TpYHTa.

PacceaHHblii mMOBepXHOCTbIO JIYHBI CBET YaCTHYHO HOJISAPH3OBAH,
NpHYeM MOJAPH3alHA SABHCHT OT yrja (ashl.

doTomMeTpHUECKHE CBONCTBA NJaHeT, CNYTHHKOB M AacTEPOHAOB.
Kaxpoe u3 sTHX HeGeCHHIX Tesl XapakTepuayercs GJeCKOM, KOTOpHi
nojiBepKeH SHAYATENbHHIM H3MEHEHHAM NO ABYM npuuHHaM. Bo-
NepBEIX, NPH JABHXKEHHHM 3THX TeN 10 OpOHTaM CYUWIECTBEHHO H3Me-
HAI0TCA MX PacCTOAHHA OT Habaiofarens H HECKOJbKO MeHee cyiie-
cTBeHHO — paccrosinue ot Connua. Bo-BTOpHIX, OHH ROJOOHO Jlyne
uMeloT (aspl, 4TO TaKKe OTpaxaeTcs Ha BennuuHe 6secka. Ectb eme
O/Ha NPHYHMHA IEPHOANYECKHX KojaeOaHHH 6/ecKa HEKOTOPLIX Hebec-
HBIX TeJl — OCEBOE BpallleHHE.

Mbi Bugzenn, uro 6/eCK mJaHeTH Bhipaxaercs dopmynoft (3.47)

L=T 2% Sl ).

O6o3uayum uepe3 L,q, TOT Gs1ecK, KOTOpHIH HMMesia Onl IJaHeTa, Ha-
XOAsichb Ha paccTosiHuH 7 oT CoJIHHA, PaBHOM OJHOH aCTPOHOMHYECKOH
€[HHHIE, H Ha TAKOM K€ PACcCTOSIHUH A oT 3emJH; Ha30BeM 3TOT 6J1eCK
aGcodmotabiM. Torza ‘

LaGc =T ifi ]f (‘p)

nO)IeJIPIB 3TN JBa Bblpa)KeHHﬂ OaHO Ha npyroe, HOle‘lPIM OCHOBHOE
COOTHOILIIEHUE, B KOTOpPOe BBelleHa «abcoJioTHasA 3Be3jHads BeJHUHHA»
nJaneTsl, ofo3HavyeHHas uepes g

L 1 -m

—_— == e = 2g .

T ~3AT 2,51
JlorapugMupys n nponsBess npeoGpa3oBaHHs, NOMYYHM OKOHYATENb-
HOe BBHIpaXKeHHe AJISi BHIWMOf 3Be3JHOH BEJHYHHH ITIAHETHL

m=g-+5igA-+5lgr. (3.52)

JlomycTuM Tenepn, 4TO B HalleM pacnopsixkeHHH HaXomuTcs Gosee
HJIH MeHee MJIHHHLIA psj HaGMoAeHHH BHIHMOH 3Be3JiHOH BEIHYHHEL
niaaHetel. Tak Kak pacCTOSSHHA 7 H A XOpOIIO M3BECTHHI, MBI MOXeM
HCKJIIOYHTb npu nomomu ¢opmyas (3.52) paccrosiHHe H TOrAd NO
Pa3HOCTSM MeXJy BHAHMEIMH M BEIUHCJIECHHBIMH 3BE3IHBIMH BeIU-
uuHaMH GYAeM CYAUTb 06 M3MEHEHHH GJIeCKa MUIaHETH B 3aBHCHMDCTH
oT yraa ¢assl, 4
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Ta6auuwa XVIIL

liasBanke Haspatue
MIANeThl HJAH a b c njaaunerbt HIH a b ¢
CUYTHHKA CTIYTHHKA
Meprypuit 3,80 | —2,73 | 42,00 | Wo 4,6 —10
Beuepa 0,09 | +2.39 | —0,65 | Espona 3.12| —I12,5
3emasn 1,30 | 0,19 40,48 || Tauumen 32,6 —6,6
Mapce 3,06 | —1,02 +1,05 || Kanaucto 7.8 ?

dasa 3aMeTHO H3MeHseTcs y Gau3KuJe NUaHeT W X K 3eMmy CHyT-
HUKOB JlaxKe OyeHb JAajdekux maader. B rta6a. XVIII npusenenbt
sMnupuyeckrue KodbbHUHEHTH QYHKUHH passl LI HEKOTOPBIX MJIAHET
u cnyTHHKOB., CaMa QyHKIHSA (a3pl NPUHSATA TAKOM:

Am (1p)=a(-16w0—0) +b(—lb‘%s)2+c(7(‘,—"07)“. (3.53)

Y Kaanucto $a3oBble H3MeHEHHA HOCAT MCKJIOYHTENbHO HHTEpec-
Hpli xapakrep. OueBHAHO, YTO fAPKOCTb pacmpejiesieHa M0 MOBEPX-
HOCTH CNYTHHKA C GOJbLIMMH HeNpaBHJIbHOCTAMH.

OyHKUHA ¢assl 3eMan onpejejeHa Ha OCHOBAHHH HCC/AENOBaHUSA
fPKOCTH NeneJbHOro cpera JIyHHL.

HcenenoBanue pacnpefesieHHss spKOCTH MO JUCKY NUIaHeT — mpo-
6/1eMa O4eHb TPyAHAs H BPAJA JH AOCTYNHAs JJif HCCJAENOBAHUA JIO-
6urensivi acTpoHomuu. [T03TOMY MBI OTCHIIaEM YHTATEJA K ClElHalb-
HbIM PYKOBOACTBAM H MOHOTpadHsM.

OcTaHOBHMCS B 3aK/IOUeHHe Ha GOTOMETPHYECKHX CBOHCTBAX acTe-
pouno. Kaxamii M3 HHX XapakTepusyercsi aGCOJIOTHOH 3Be3/IHOM
peauunHoll g. OTK/OHeHHs OT (opmysbl (3.52) MO3BONAOT H3YUUTH
ux ¢a3oBbie PYHKUHMH, TAK XKe KaK y Go/bluux nJaer. Pasaudatores
acTepoHIbl M [0 CBOMM MOKasaTeJsM IBera. OaHako HaHGOJbLUMH
uHTEepec A4, JioGHTeNs NpeicTaBisier HCC/AEJOBaHHE -U3MEHCHHA HX
6/ecka, BOSHHKAIOIIEro B pe3yJbTare OCeBOro BpauleHus. B nacros-
uiee BpeMA W3BECTHO, UTO PSA ACTEPOHJAOB H3MeHsieT GJIeCK, HO HX
aMIVIATYAB CPABHHTENLHO HEBENMKH, TAK YTO HX Halo Habmonath
doroasiekTpHyeckuM crnocobom. OAHAKO ABa acTepouia, dpoc u Ieo-
rpad, — 0co60 BBIENSAOTCA H3 BCell MacCH MaslpiX MJIAHET HCKJo-
YHTeNbHO GOJbIIMMH aMIJIMTYAAMH KoJieGaHH#A 6iecka H KOPOTKHMH
nepuonamu BpaieHus. Kcraru, o6a acrepouia ABHKYTCS BOKpYT
Conuua 10 BBITAHYTHM JJIHNTHYECKHM OpOHMTaM, NPH 3TOM HX pac-
croanus, Kak or ConHua, Tak 4 OT 3eMJId, CYIeCTBEHHO H3MEHAIOTCA.
[MosToMy y HUX HaGMIOAAIOTCA TaK Ha3bIBAEMBIE BeAUKUE NPOMUBOCMOA-
Huf, KOTAA OHH MOTYT HOJAXOAMTb K 3emie HAa CPaBHUTEJbHO HeOGOJb-
woe paccTosiHHe. Y Dpoca 5TO pacCTOsiHHe COCTaBJjseT 4yTe Goiee
20 maH. KM. [IpH STOM ero 6/eCK CTAaHOBHTCSl CPaBHHMLIM C GJecKOM
3Be€3] 7-H 3BEe3JHOH BEJNHYHHBI, TaK 4TO DPOC MOXKHO B 3TO BpeMms
Ha6MmoaTh Aaxe B GHHOK/B, He Kax(ioe NPOTHBOCTOsIHHE CTOMD 6J1aro-
NPUATHO AJs HaGuojeHuii. BenHkue xe npOTHBOCTOAHHS CIY4aloTCA
He wacro. [lociesHee W3 HuX npousouwio B 1974—1975 rr., koraa
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acTepoun mpotues no Heb6ecHOH chepe oyeHb MJIHUHHBIA nyTh (puc. 94),
YTO YpesBLIYAHHO BAaXKHO IS ero HaOJIIOfeHHA. Dpoc Bpaiiaercs BO-
KPYT OCH C NepHOAOM, paBHbiM b 4 16 MuH. OH HMeeT (OpPMY BHITSHY-
TOro 6pycka HJH TaHTelH, H €ero Ocb BpalleHHUA MOYTH NepueHIH-
KyJAfpHa K HampaB/eHHIO BHITAHYTOCTH. B 3aBHCHMOCTH OT TOrO,
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Puc. 94. Bupgumsll nyte dpoca 8 1974—1975 rr.

KaKOH yroJ cocTaB/sieT B JaHHbIA MOMSHT JIyd 3peHHs (IHHHA, COCAH-
HAOWAA HEHTP acTepoHAa H 3eMHOro HabMiojaTenA) ¢ OChIO Bpaille-
Husi, OyAeT H3MeHATbCA oOcBelleHHas Jyuyamd CoJHIIA MOBEPXHOCTH
«1MCKa» acTeponja, a CleA0BaTeJbHO, H ero Gaeck. Ecau stor yroa
paBed 90°, TO aMmIMTYAa H3- 4,
MeHeHHH OJlecKa CTAaHOBHTCH g5
MaKCHMaJbHO#A. Y Dpoca oOHa
nocturaer 1,5 3Be3nHO# BesHl-
yuHpll DTO NpoH30WAO B Haua-
Je gHBaps 1975 r. koraa
acTepouji NPOEKTHPOBAJCA HA 15
tone cosseznust Pricu. Oue-
BHIHO TaKkKe, YTO €CJAH Ha-
npapJjieHye Jyua 3peHus B JaH-
HBIH  MOMEHT  COBNajaeT
HampaBJieHHeM OCH BpalleHHd,
TO KoJebaHui Onecka He Oy- 2901190
ner. Takum ofpasoMm, ammif- . ,
Tyla OKasbiBaeTca 3saBHcamedr 4% 4% 4% 44 4% 4% 7
OT YKa3aHHOTO yrJa, KOTOpPbIH
CyuieCTBeHHO H3MeHsIeTCs BO
BpeMs BEJHKOI'O NPOTHBOCTOAHHSA IPH JBUIKEHHH acrepoufa No ero
pacTaHyTOl TpaekTopHH. THNHYHAA KPHBas H3MeHEHHs OJecKa Dpoca
H3o6paxkera Ha puc. 95. CiucreMaTnueckue HabmoneHHn 6jecka Dpoca
(rak xe, Kak H acrepouaa ['eorpad) maroT BO3MOXKHOCTH ONpPENEUTH
" HanpasJieHHe erc OCH BpalleHH.

®
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Puc. 95. Kpusaa uamenenus Gaecka dpoca.
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OTMeTHM ellle OAMH MHTepecHbIH crnocob Hab/ofeHHH acTepOHIOB,
BroJIHe JOCTYNHBIA Jio6uTeaio. B Hauane 1975 r. 0xuAaNIOCh NOKPHI-
THe TesloM Dpoca J0BoJbHO APKOI 3Be3finl ¥ Bausnenos. EcrecTsenHo,
HTO «TeHb» Dpoca NpoUePYHBAET Ha NOBEPXHOCTH 3eMiIH OYeHb Y3KYIO
nonocy. ra moJjoca, N0 pacueraMm, AOJOKHA Ghlia NpOHTH yepes BO-
croynyio yactb CIIA; rpynna JioGuTenedi aCTpPOHOMHH OpraHH3oBajia
KoJJIeKTHBHble HabmoneHns. HekoTopeiM H3 ee yUaCTHHKOB [OBE3JO:
OHH BHIEJM, KaK MOMepKJa Ha HeCKOJbKO MTHOBeHHH » BJ/H3HelOB,
W 3TO Jaj0 BO3MOXHOCTb OLEHHTb MONEepedHHK Dpoca, KOTOpHIA OKa-
sajca Gau3kuM K 30 KM.

§ 10. MNMonsaTHe O METORAX PAJHOACTPOHOMHH

MeronaMH paaHOACTPOHOMHH HCCJENyeTCs KOCMHYECKOoe u3syve-
HHe ¢ JAJUHAMH BOJH OT HECKOJbKHX IeCHATBIX no.neﬁ MHJAJIUMETDA
(Cy6MHTIMETPOBEI/ IHANasoH) [0 HEeCKOJIbKHX cOTeH MerpoB. Ko-
POTKOBOJIHOBAasi CTOPOHA CMBIKA€TCsl C MHPAKPACHHIM XHAana3oHoM,
a JJIHHHOBOJHOBASl OrPaHHYHBAETCH CHJLHEIM INOIVIOLIEHHEM HH3KO-
YACTOTHHIX PaJHOBOJH B MEX3Be3iHOH nJaasme. Bech 310T yvacTok
5/1eKTPOMArHHTHOTO CMEKTPa CONEPKHT Gosiee ABaJLATH OKTaB (OAHOM
OKTaBe COOTBETCTBYeT H3MeHeHHe IJIHHBI BOJIHBI, a8 TaKkKe HYacCTOTHI
B 2 pasa). Takum 06pa3oM, PajHO1HaNa3OH, HCIONb3YEMBIH B acTpo-
HOMHH, BO MHOTO pa3 NpeBblllaeT ONTHYECKMH, Ha KOTOPHH MOpH-
XOAWTCA MeHee OfHOR OKTaBhl! CaHTHMETPOBHIH, AEHMMETPOBLIH H
METPOBLIHl YYaCTKH CNEeKTPa GecrpemsiTCTBEHHO NPOXOAAT 4epe3 3eM-
Hyio atmocdepy. Bouannl kopoue 1,25 ¢M B TOH HAN WHOM CTeneny no-
rJIOMATCA MOJIEKYJ/1aMH KHcJopoJa ¥ BOASIHBIX Napos, TaK 4TO Ha-
6JllOlleHHﬂM ¢ 3emau JOCTYIHBI JHIIb HEKOTOpbi€ Y3KHE y4yacTKn
CleKTpa, 7a H TO B YCJOBHAX MOHWIKEHHOH BJaXHOCTH. PainOBOJIHBI
nnnHHee 15—30 M oTpaxaloTcs 3eMHOH arMochepoii M JAOCTYIHBI
TOJIKO BHEaTMOC(HEPHLIM HabJIOfeHHAM. :

HMcTouHHKaMH KOCMHYECKOTO PajJHOH3JNYYeHHsS ABJSIOTCS NPAKTH-
YeCKH BCE aCTPOHOMHYECKHe OODBEKTH: 8Be3Jibl, TaJaKTHKH, Mex-
3Be3jiHas cpeAa, armocdeps IiaHeT H T. A. Bo MHOrHX ciyuasx STO
H3JydeHHe IBJSIETCH TEIJIOBLIM, T. €. BO3SHHKaeT B pe3yJbTare CTOJK-
HOBEHHH 3JIEKTPOHOB C NMPOTOHAMHM IJIasMbl, HPOUCXOARUIHUX MpPH Tem-
JIOBLIX ABM:KeHHAX. THNHYHLIMH TpHMEPAMH MCTOYHHKOB TEIJIOBOrO
uasyuenus MoryT cayxutb CosHLe, HOHH30BAHHBIH BOJOPOA MEX-
8BE3JIHON CPeJEl, O1leNblible [a30Bble TYMaHHOCTH.

BaXHoli pasHOBHAHOCTBIO TEIJIOBOTO H3JYYEeHHsl SIBJISETCH MOHO-
XpOMaTHUECKasi SMHCCHAi HEHTpanpHOro BOJOPOAA Ha HacToTe
1420,4 MTn (21 cm). OHO BO3HMKaeT B pe3yJbTare B3aHMOAEHCTBHSA
SJeKTPOHOB M NPOTOHOB B aToMe. [lake NmpH CaMBIX HM3KHX TeMnepa-
Typax (864u3H a6COMOTHOrO HyJs1) y 6O/NbIIMHCTBA aTOMOB rasoobpas-
HOTO BOJOPOAA 3JEKTPOH O6/ajaeT SHeprHeil, NpeBHILAIOISH SHEP-
FHIO 3/EKTPOHOB y OCTaJbHOM YaCTH aTOMOB Ha 6 MHJIJIHOHHBIX JoJseh
SJIEKTPOH-BO/IbTa. C 3THM HHUTOMHBIM M3GLITKOM SHEPrHH BOLOPOA-
Hbl aTOM B BaKyyMe CriocoGeH «npOXHTb» B cpexHem 11 muH. Jqer.
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Moxer clyduTbesl, UTO 32 5TO BpeMsl BPaLLATeNbHBIH MOMEHT KOJIH-
YecTBA JABHIXKEHHSl SJIEKTPOHA (cnus) U3MEHHT CBOE HanpasJe-
HHe Ha NPOTHBOMNOJIOKHOE MO OTHOLIEHHIO K MAarHHTHOMY MOMEHTY
nporoHa. Ec/i Gbl 3/€KTPOH H NPOTOH MOXHO GbIO yNOAOGHTL Bpa-
WAKIIUMCS BOMYKAM, TO 3TO 03Hayasto Obl, YTO I1E€DPBOHAYANLHO OHU
BPAILa/MNCh B OIHY CTOPOHY, @ B KOHIE 3/JIeKTPOH [EePeBOPauHBaeTCs
H OHHM BPAIAIOTCS B pasHble CTOPOHBI. B KaxjoM ciayuae mpu 3Tom
NPOUCXOANT M3JyYeHHe KBaHTa C sHeprueil oiv = 6.10°% 3B, 1. e,
B AUHHU A = 21 cMm.

B HeKkoTOpHIX c/yyasiX MOUIHOCTb HAG/ION2EMOTO PaaHOH3IYYEHHS
OKa3blBaeTCsl 3HAUHTENLHO GOJble BO3MOXKHOIO BEPXHEro Inpefesa
TEIJIOBOTO PAajHOU3JyueHuss NpH JaHHO#K Temneparype. Tak, Hanpi-
Mep, BO Bpems OGOJIbIIMX BCIJIECKOB MOIIHOCTH PaJHOU3JIyYeHH s
CoJiHUa B THICSYH Pa3 MNPEBOCXOAHT CMOKOHHOE» H3JydeHHe COMHeY-
HOH KOpOHBl. B MOAOGHBEIX CAyuasiX PalHOH3NYYEHHE HMeeT COBCEM
HHYI0, TaK HasLIBaeMyl HeTemyoByio npupopy. Haubonee mowmubiMu
HCTOUHHKAaMH HETEIIOBOro pPajHou3JlyyeHHs BO BcesleHHOM sBafiOTCH
KBa3apHl, raJakKTHKH (OCOGEHHO PajAHOraJlaKTHKH), a B Hawel 3Be3j-
HOH CHCTeMe TyMaHHOCTH — OCTaTKH CBEPXHOBBIX 3Be3J, MyJbCaphl
H GLICTPBIE IJEKTPOHBI MEK3BE3JHOH Cpesibl.

Herennosoe pagnousnyuenHe MOXET BO3HHKAaThb B pe3yJbTaTe
OIHOrO H3 HECKOJbKHX CHEUHaJIbHBIX [POLECCOB, H3 KOTOPBIX MbI
yromsaHeM HaHGoJee YaCcTO BCTpedaroIHecs:

1. CunxporpoHHOe H3MyYeHHe (T. e. H3Jy4ueHHe THNA, BNepsble Ha-
6J/10/1aBIIETOCA B CHHXPOTPOHE)— H3JIyYalolllHe 3JEKTPOHLI, JBHKe-
HHE KOTOPBIX MPOHCXOJAHT IOJ, AefCTBHEM MAFHHUTHOrO HOJISL MO CIH-
PaibHOM TPAEKTOPHH, HaBHBAIOUIEHACH Ha MarHHTHLIE CUJAOBLIE JIHHHUH,
006/1aJ1a10T OYeHb GOJILIIHMH SHEPTHSIMH, TaK YTO NPHXOAMTCA YYHTHI-
BaTh 3()PeKTHl, ClAefyouiHe H3 CelHalbHOH TEOPHU OTHOCHTEAbHOCTH.
Takue penATUBHCTCKHE 3JEKTPOHBI H3/JY4alOT TOJHKO B Y3KOM KO-
Hyce B HampasJIeHWH CBOero ABHKeHHs. EcaH B M3nyyaiomeM o6beKkTe
uMeeTcsl NPEeUMYIeCTBeHHOe HaMNpaB/ieHHe MAarHUTHOTO NOJs, TO 3TO
H3JIyueHHe€ OKa3hBaeTCcsaA MOJADPHI0OBAHHLIM.

2. DNeKTPOMArHHTHOE H3JyueHHe, BbI3BAHHOE OXHOBPEMEHHBIMHU
ONHMHAKOBLIMU KOJeGaHHAMH MHOFHMX 3apSXKEHHBIX YacCTHU (B NEPBYIO
ouepelh JEKTPOHOB) B Mua3Mme (nyasmeHHble BOJMHHI). Kak H3BecTHO,
71a3MOiT Ha3bplBaeTcs ras, aToMbi KOTOPOTO HOHHM3OBaHEL, & «OTOPBaH-
HbI€» 3/IEKTPOHBI IBHXKYTCS HapaBHe C HUMH KaK CBOGOJHBLIE YACTHILBL.

3. DJIeKTpOMAarHuTHOe H3JIyueHHE, BBI3BAHHOE OJHOBDEMEHHBIMH
ONMHAKOBHIMH KOJeGaHHAMH 3JEKTPOHOB BO MHOTHX aroMaX M Mo-
JeKynax. DTo UalyvyeHHe CO3LAeT OYeHb MOLIHOE MOHOXPOMATHYECKOE
H3JaydyeHHe H NOJAOGHO H3JYYEHHIO Jasepa.

Hdasa npuema u u3MepeHHs MOLIHOCTH KOCMHYECKOro DajHOH3Jy-
YeHHA CJYXKHT CHeLHaJbHHIH HHCTPYMEHT — paduomeseckon. OH co-
CTOMT H3 aHTEHHH, cOoGHpalomed H3MydeHHe ¢ OnpeleJeHHOH MJo-
WaaH, XxapaktepusyeMol aggexmusroll naowadvro anmennor A, W
NpHEMHHKA, Ha BXOA KOTOPOrO MOCTYNaeT H3JyueHHe, coGpaHHOe
aHTeHHOH. B panuoacTpoHOMHHM NPHMEHSIOTCA AHTEHHBI CAMHIX pas-
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JIMUHBIX THNOB. OCHOBHBIM M MPOCTEHIINM BUAOM aHTEHH SBJAAETCH
napaGonuueckoe 3epKano (puc. 96), B ¢oKyce KOTOPOro cobupaercs
SHEPTHs [ANeKoro HCTOUHWKa (NOAOGHO ONTHYECKOMY TeJIeCKOy).

Puc. 96. ITapaGonunveckan 8HTeHHA papuoteneckona PT-22 (AuaMerp 22 M) TOPBKOBCKOTO
HHCTHTYTa PaARODHIHKY.

DddexTHpHas NioOMaAb aHTCHHBI A 3aBHCHMT OT HanpaBJeHHA, U3
KOTOPOTO NPHXOIUT PErHCTPHpYEMOE H3JMYHEHHE. Tlonspuaa aua-

rpaMma, Haobpaxaiomas 3aBHCHMOCTD G (g, 8) = —%— A (9, ¢), Toe

0 W (¢ — yrabl, XapakTepuayloliye HanpasJehne Ha HCTOYHHK, a A —
JUIMHA BOJIHEI, HasbIBAaeTCs OuazpaMMOL HAMPABAECHHOCMA. B uentpe
auarpammbl (6 = @ = 0) s(pdexTHBHasA MJOWMANb AHTEHHB MaKCh-
MaJipHa M paBHa A,. Jra BeJIHYHHA A,, BblpaxeHHasi B KBaJpaTHHX
MeTpax, ABJseTcs BaxHeied XapaKTePHCTHKOH pajuoTeiecKona.
Jlns napa6oHyecKoii aHTeHHH C AMaMETPOM D A, = (n/8)-D2.

Ha pucynke 97 nsofpaxeHo CeueHHe TUMUYHOH AWarpaMmbl Ha-
NpABJEHHOCTH HEKOTOPOi IJIOCKOCTBIO, MPOXOAsillell uYepe3 Hanpas-
nenue, B kotopom A (6, ¢) MakcumaibHa W paBHa A,. Kak BuaHoO,
OHa COCTOMT M3 FJaBHOro M GOKOBHIX JIENECTKOB. HanpasneHHOCTD
aHTEeHHH OGHIYHO XapaKTepH3YIOT MOJYUIMPHHON TJIaBHOTO JIENECTKA,
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T. e. yriom 8 Ha puc. 97 mexay TouKamu auarpammel, rae A = Y,4,.
Jlna antennnl B Buie napaGosMyeckoro 3epkana auamerpom D
JMarpaMMa CHMMETDHYHA OTHOCHTeJNbHO Hamnpapneduss A, M Bce ce-
ueHus THna, H300pax<eHHOro Ha pHUC. 97, ONMHAKOBLI. AHAJTOrHYHO
paspeaiolei cnocOGHOCTH ONTHYECKOTO OGBEKTa MOJYUIHPHHA CO-
crasjsier A& A/D.

KpynHefimieli aHTeHHOH Takoro THNA ABJASETcA HeNoABHKHAA
300-meTpoBasi vama paadoTeseckona B Apecu6o ([1yspro-Puxo),
CMOHTHPOBAHHA B Kpartepe MOTYXLIEro BYJIKaHa.
Ha Bosne 70 cm oua naer paspemenue 10°. as
0OJIyYeHHs OUYEHb Y3KHX JHarpaMM HamnpaBJieH-
HOCTH HCMOJIb3YIOTCA CHCTEMB! HECKOJNIbKUX aHTEHH,
pasHeceHHBIX Ha GosbliMe paccTosinusa (paduoun-
mepgepomempot).

Pannovntepdepomerprl, COCTOsIIHE H3 IBYX
4aHTEHH, YLAJIeHHBIX Ha paccTosHHe . d, HMeT
JMarpaMMbl HanpasJ/IEeHHOCTH B BMJE MJIOCKHX Jie-
[IeCTKOB, INHPHHA KOTOPHIX NMPHMEPHO TaKafl e,
Kak y uesnoro napabonouja auamerpa d, a AJHHa
onpejeasercsa paspelieHHeM OZHONH aHTeHHBI (¢HO- :
aesas» Quazpamma). g

B nocnensee Bpems OCYIECTBASIOTCS HHTEp- pac, 97, Muarpasuus
(epoveTpul ¢ oueHb GOJBUIHMH 6GasaMH, BHJIOTb TeHHH.

Ao nuamerpa 3eMiH (2406arbHble unmepgepoment-

pe)). [l 3TOro ¢ MOMOIIbIO O4eHb TOYHRIX 4aCOB CHHXPOHH3YIOTCH
CHTHaJIbI, IPHHHMaeMble ABYMsi GOJIbIIHMH PaRHOTEJeCKOIIAMH, HEPENKO
ApHHANJIeXAIMHUMH DasJIHYHBIM rocylfapctBaM. Takas MeToauka Ho-
3BOJIIET JOCTHTHYTh HENOCTYNHOTO HAa3€MHbIM ONTHYECKHM TeNIeCKOo-
naM paspewenns go 07,001 u Buume! -

C 1976 r. B CneunanbHoit acrpodusuueckoil obceppatopun AH
CCCP (crannua 3esieHuykckas)) Hauaa paGoOTy YHUKa/bHbLIL Paguo-
Teneckon AkajeMHH HayK C JHameTpoM Koablia antenH 600 meTpos
(PATAH-600). Konbuo cocront us 895 OTAeabHBIX NPSIMOYTOJBHBIX
IJIOCKHX MeTaJVIHYeCKHX 3epKaJj ¢ pasMepamu 2 X 7,5 M%, oTpakaomux
NPUHHMaeMOe H3JyuyeHHe JHGO HENoCpeACTBeHHO, JIHGO uepes AOoMoJ-
HUTEJIbHBIH OTpaxkaresib B OAHY TOUKY, Iile PaciosioxeH 06Jayyarenn,
CurHajbl, OTpaKeHHble BCEMH PaGOTAlOLIUMH 3€PKaJaMH, NPHBOASTCS
K OIHOH ¢ase (Taxas aHTeHHA HasbiBaercs CHH(pasHoi). Hamensas
HAKJIOH 3€pKaJl, aHTeHHY MOXHO MOJOTHATh TMONL TO HJH HHOE cede-
HHE HEKOTOporo napaboJiouzia, napamMeTpul KOTOPOrO MEHHAIOTCS B 3a-
BHCHMOCTH OT JOJIH HCHOJIb30BAHHOH YacCTH KOJIbLA M MOJOMKEHHS
obayuatens. Ilostomy PATAH-600 siBasieTcsl aHTEHHOH mepeMeHHOro
npoguss. O6.a1acTe BOJIH3H 3€HHTa MOXKHO HaGJIOXaTb, HCHOJAb3YS
Bee koublo. Toria Bo Bcex HanmpaBJeHHSX AMarpamma MOJydaercs
y3Koi#l («kapaHjalmHas») Kak y napaGosouia ¢ AuamerpoM 600 Mmer-
poB. IIpn HCno/ML30BaHHMH YACTH KOJIbUA MOJAYYAEeTCS COOTBETCTBYIO-
[an «HOXKeBasfA» JQHArpamma, [o3BoJsAwomas HaGa0AaTh MPOXOIKAECHHE
HCCJIEAYEMOro MCTOYHHKA Yepes Hee.
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TnaBHBLIME napameTpamMH, H3MepsieMBIMH pPaQHOTENECKOIOM, fIB-
nsoress F, — cnexTpajbHas IWIOTHOCTb MOTOKA 3HEPrHMH OT HCTOY-
HuKa (MsMepsieMasl NOJIHOH MOUIHOCTBIO OT HCTOYHHKA B BaTTax, na-
naoumel Ha 1 KB. M NMOBEPXHOCTH B TOUKe HaOJIONEHHSA NPH NOJOCE
npuemMHnka 1 Tu), # /, — HHTEHCHBHOCTb, XapakTepHayrouias pac-
npejieJieHHe PaJHOSPKOCTH 110 HCTOUHHKY (pasmepHocTs BT/M?:T'-cp,
T. €. NOTOK M3JyYeHHs, NPUXOAAWIHA H3 eIHHHUBI TeJeCHOro yrja),

HornomenHas aHTEHHOH MOIUHOCTb Po, ONpeneNsercs Kax

PHOI‘JI = FvAoAv,

rjae Av — uHTepBaJ NPHHHMAEMBIX YacTOT; IPH 3TOM IpeAnoJiaraercs,
YTO TeJIECHHIH YroJ, MOJ KOTOPHIM BHJEH HCTOYHHK L2, MEHblUE TeJec-
HOTO YI/a IVIABHONO JenecTKa aHTeHHH @, = AY/A,.

Ecau yraoBuie pasmephl HCTOUHHKA Q GoJblie LIHPUHBL FJIABHOTO
JIe[eCTKa aHTeHHHl Q,, TO

Poors = 1. Qudo Av = I )2 Av.

UyBCTBUTEILHOCTD PafHoTeNeCcKona OnpefesisieTcsi MHHHMAaMbHLIM
3HaueHHWeM BeJHuYMHHI F,, KOTOpOe MOXeT OhTb 3apErHCTPHPOBAHO.
Ee MOXHO OueHHTb 110 QopmyJe

AF, > __gk_T;__ ,
AV Ave

B KOTOPOil T — TOCTOsIHHAs BPEMEHH DerucTpupyioulero npubopa,
k — nocrosinnad Boabumauna, T — «remneparypa yMoB», XapakTepu-
sywolias IyMbl NPHEMHMKA, MOIIHOCTb KOTOPHIX paBHa

P() = kT Av,

[TIpu T = 900 K Av = 1 MI'n u v = 100 ¢ papuoreneckon ¢ aH-
TenHO# B BHfe nmapaGosnouna amamerpom 20 M (4, = 150 M%) moxer
3apEerMCTPHPOBAaThb NOTOK PaJHOH3Jy4YeHHS

2-100% Br/m*-T'n.

Dra 4yBCTBHTENbHOCTb AOCTHIAeTCsl HA NpeJiesie BO3MOXKHOCTeH O6bId-
HEIX NPHEMHHKOB cyneprerepoiuHioro Thna. ORHAaKO NPHEMHHKH
NPAMOTo YCHJeHHs ¢ JaMnaMH Geryuieil BOJNHbI, 8 TAKXe MOJIeKyJlsip-
Hble M NapaMeTPHUECKHE YCHJIHTENH MO3BOJSANT CHU3HTh AF,.
Hapsany ¢ Henmocpe[CTBeHHOH 3ajiauedl pafHOAaCTPOHOMHH — H3Me-
peHyeM MOLIHOCTH KOCMHYECKOTO PAJHOH3JIYYeHHA — BaxHYyio poOJb
Wrpaer NpHMEHEHHe MeTOOB paduosokayuu. B Hauane pasBuTHA
pajHOACTPOHOMHH OHO OTPaHUYMBANOCh Hab/lloJeHHeM CHrHajioB, OT-
PaXKeHHBIX OT MeTEOPOB. ¥ 1a/10Ch NOJYYHTb OTPAxKEHHbE CHTHAJL OT
Jlynw, Benepn, Mepkypus, Mapca, lOnurepa u jaxke CoJinna.
AHaNH3 OTpaXKEHHbIX CHTHAJIOB IMO3BOJSET YTOYHHTb PAaCCTOAHHSA,
CKOPOCTb BpallleHHs IJIaHeT BOKPYT OCH H HEKOTOphie CBOHCTBA NOBEPX-
HOCTHM, KaK, HanphHMep, B caydae JIyHH, a TaKxke HCC/IEN0BaTh
LBHKEHHe H (u3MueckHe napamerphl emectsa Ha Connue.
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IF'araea IV

ACTPOHOMHYECKHE HHCTPYMEHTbHI
H PABOTA G HHUMH

§ 1. HekoTopble cBefeHHS H3 reOMETPHYECKONH ONTHKH

PacemoTpim JBOSKOBHINYKIYIO JIHH3Y, 0G€ [OBEPXHOCTH KOTOPO#
ABNAITCHA chepHyeckKumH. [Ipsmas, Ha KOTOPON Jiexar UEHTPh KpH-
BH3HH 3THX Cdep, ABMAIOLAACA OCbIO CHMMETPHH JIHH3H, HA3bIBaeTCs
2nagrod onmuueckoldl ocbro. TlepneRAuKy/afipHas ei MIOCKOCTb CHM-
MeTPHH JIMH3H JEeMHT NPOCTPAHCTBO Ha ABe yacTH. Ta M3 HHX, B Ko-
TOPOH pacnonoxeH 06BeKT, Ha3hIBACTCH NPOCMPAHCMBOM NpedMemos,

7 I
e \2 - ¢
7 B( 2 A/
G——23=>F 7 F g
8
M _ 7
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P y -T F ~f 73 f 0r
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.—y,
D r
HH

Puc, 98. Xog aydelt B KBOAKOBBOYKAOH JHH3E.

ApyTasi, B KOTOpO# DAacNOJIOXKEeHO H306paxKeHHEe; — NpOCMmpPaHcmeom
usobpascenul. B nepBoil Bce OTPE3KH CUHTAIOTCHA OTPHIATENbHBIMH,
BO BTOPOH — NOJIOXHTE/AbHEIMH, :

[locTpouM xoa Jyueidt yepes auH3y. Ecam umanpasute nyu AB
(pue. 98) us mpocTpaHcTBa npeaMeToB | napassiesbHO IJEaBHOH Of1-
THYeCKO# ocu OO', T0 moc/e NpenoM/IeHHst OH MOHAET N0 Hanpase-
Huio A'B’ B npocrpancTBe H3oOpaxmenuii I/ u mepecever och 00*
B Touke F*. 31iech xe cobepyTes (ecin npeHebpeyb chepHueckoil aGep-
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pauMeii) M Apyrue JyuH, BXOAAIIHE B Napa/eJbHbli Ny4yoK, sajaH-
Hpifl HanpaeaenneM AB. Touka F' Ha3biBaercs SadHum eaasunoim ¢ho-
Kycom cucTemsl. Hanpasum Ttemepn ayu CD, napannenssmii 00,
U3 MmpocTpaHcTBa usolpaxeHufl // B mpocTpaHcTBe npeameros [
110 BEIXOJIE H3 JIMH3H! OH Nofijer no Hanpasaenuio G'D’ u nepeceuer 00*
B Touke F. Cioma ke cobepyTcs W Bce Jyud, napajjenbHue 00°,
A1a TouKa F Ha3nIBaeTCs nepeOHuUM 2AQ8HbIM (POKYCOM.

Iponomxum ayun AB u A'B’ 1o ux nepeceyenus B Touke a. [Ipo-
BelleM Yepes TOYKY a IVIOCKOCTb f%, nepneHAMKYJAspHYIO K IJIaBHOI
ONTHYECKOR ocH. DTa NJAOCKOCTh HA3blBACTCA 8adHel 2aaeHoll niao-
¢Kocmbro. AHANIOTHYHBIM [OCTPOEHHEM, NPOAO/KUB ayun CD u C'D*
JIO nepeceyeHHs B TOYKE ¢, MMOJYUYUM IIOCKOCTb H — nepednrorn esas-
Hyw naockocmsy. TakuM o6pa3oM, MOXKHO KaXKAYIO JIHH3Y 3aMEHHTb
IBYMSl €e IVIaBHBIMH IVIOCKOCTSIMH.

[loctpouM, nosb3ysch TJAaBHRIMH MJIOCKOGTSIMHM, H306parkeHHe
npeaMeTa, co3jaBaeMoe JABOSIKOBRINYKJOH JuH3oil. [lycre 00 —
ryiaBHas OnTUuYeckast ock, H W H' — rjaBHEE NJIIOCKOCTH H B TOuke A
pacnojoxen npeamMer AM tak, yro AM mnapamnensuo H u H.
M3 touku M HanpasasieM nBa syya: MD®, napannenapunit 00%, n
MD, npoxonswu#i 4epes nepenaHuil raasHufl ¢okyc. Jlanbrefimmi
Xol ay4ed siced u3 puc. 98. B maockoctu A'M* oGpasyercs AeicTBH-
TeJbHOE MepeBepHYyTOe H306paxKeHHe NpeaMmeTa.

BriBeaeM ¢opmyJibl, CBSI3bIBaIOLIME BeIHUHHBI OTPE3KOB; NPH STOM
Hajo o6paTHTL BHHMaHHE Ha 3HaKM OTPE3KOB, NOKa3saHHLIE Ha pHuc. 98.

W3 nopo6us tpeyronvunkos AMF, FED, D'E'F* u F'A’'M* cne-
ayer:

A . 3
y — x [
TaKk YTO
x-xt = f-f.
Janee, nockonbky x = b —f u x' = b* — ', umeem
I I
e =1
Ecan nokasatenn npenomJieHHs cpel B NPOCTPAaHCTBE NMPEAMETOB M
nso6paxceiuli oiMHaKoBH, TO f' = —f u
1 1 ! 1 1 1

BuiBelleHHEIE COOTHOILEHHS COPaBEAJMBLI HE TOJbLKO IS HPOCTOM
JIMH3BI, HO W /151 JIIO6GON HEeHTPHPOBAHHOH ONTHYECKOH CHCTEMH, ONTH-
yecKHe OCH BCEX 3JIeMeHTOB KOTOpoii coBnajgaior. IIpumepom Tako#
CHCTEMBI MOTYT CJYXKHTb, HamnpHMep, IBe JHH3H € (GOKYCHHIMH pac-
crosnHusiMA |, ¥ f,, yAaneHHble APYr OT Apyra Ha paccrosHue d
(d< fif,). Ee axBuBaientHui dokye F onpenenserea (GopMmyJoi

1 1 1 d
Fet - (4.2)
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PoKyCHOe pacCTOsiHHE OTAILHON JIMH3BI 3aBHCHT OT NOKAa3aTess
NpeJIOMJIeHHsl 1 CTEKJa, H3 KOTOPOTO OHA H3TrOTOBJEHA, H PajHycoB
KDUBH3HLI 06eHX ee moBepxHocreld R, u Ry

1
[r= 1 1\’ f=-. (4.3)

§ 2. Pedpakrop

Teneckon, ocHOBaHHBIH HAa NpPUMEHEHHWH JHH30BOH ONTHKH, Ha-
3biBaeTcs pegpaxmopon. I'naBHasi ero yacTb — 06veKmug — COCTAB-
Hasi ABOSIKOBBINYK/afl JIHH3a, YKpellJleHHas B nepejHed, o6paiieHHOR
K HabmonaeMoMy OO6BeKTy dacTH TpyObi. OGBEKTHB H3rOTOBJSETCHA
H3 XOpOWIEero ONTHYECKOro CTeKJa, 1O BO3MOMKHOCTH JIHINEHHOrO He-
onHopoaHocre#t. [lpu pacuere 06beKTHBA CTPEMATCS CHAENaTh NOBEPX-
HOCTH JIHH3 cdepuyeckuMH. OOBEKTHB CO3/@eT H306paXkeHHe BGecKo-
HEYHO YJaJIeHHOH TOYKH, PacHoJIOXKEHHOH Ha IJIaBHOH ONTHYECKO#R
ocH, B ryiaBHOM ¢okyce F’. Paccrosinne oT 06BEKTHB2 10 INIaBHOrO
(OKYCa HA3bIBAETCA 24a6HbIM (OKYCHOIM paccmosnuem. V3o6paxenne
GecKOHeuHO ylaNeHHOTO npeiMera o6pasyeTcst B MJOCKOCTH, MepreH-
JIKYJIAPHOH K IJIaBHOH ONTHYeCKOH OCH. OTa MJIOCKOCTb MPOXOMHT
yepes Touky F' M HasplBaeTcs 2aaenoti gokarbrol naockocmero. Ecanu
B IVIaBHOH (OKAJNbHOMA IJIOCKOCTH MOMECTHTb (oTorpaduyuecKkyo nia-
CTHHKY, TO MOXeTr OhiTb noJydeHa ¢ororpadpus HeGeCHOro OOBEKTa.
K ¢ororpaguyeckum 0GBEKTHBAM NPEXbABIAIOTCA ocobbie TpeGoBa-
Hus (HanpHMep, Xopollee [0J€), €CIH XOTAT NOJYYHTh CHHMOK 6OJb-
mo#t 06J1acTH 3BE3JHOro Heba.

H3o6paxenue, cosnanHoe 0GBEKTHBOM, PAaCCMAaTPHBAeTcs NpH MO-
MOLIH OKYAApa, TAaKXKe COCTOAINero U3 KOMOHHAUHH JHH3. OKyJAspH
MOJXHO MEHfITb, B Pe3y/JbTaTe Yero mpH OJHOM H TOM XKe OObEKTHBe
MeHseTCH yBeJinueHHe Tejseckona (cMm. § 4).

§ 3. 3pauku Bxoga ¥ BhHIXOAA

OOBeKTHB COCTOHT M3 JIHH3, HMEIOIMX OrpaHHYeHHHIE MNonepey-
Hble pasmepsl. [losToMy H3 nyuka Jyuel, HAYIHX OT HeGECHOTO CBe-
THJIa, OGBEKTHB BEIPE33a€T HEKOTOPYIO 4acTb. 1O OTBEPCTHE, KOTOpOe
(GaKTHYECKH OrpaHHYHBAeT 3Ty YacTb, Ha3BIBAETCH 3paukom 6xoda.
Tonmuna nuH3 06beKTHBA pedpaKTOpa CPaBHHTENLHO MaJa, TakK YT
MOXXHO NPHHHMATb, YTO BXOLHOH 3DayoK M MO MOJIOXKEHHIO H 10 pas-
MepaM COBNafiaeT C OnpaBoil OGBLEKTHEA.

¥ ¢ororpaduuecknx xe oGbEKTHBOB 3TO 3a4acTyio GbIBaeT He Tak.
HTo6n HaHTH CBETOBOR NMyYOK, paKTHYECKH MONAAAoMHI B OGbEKTHB
B 3TOM cJ1y4ae, HaJl0 NOCTPOHTL H306PaXKeHHe anepTypHOH AHapparMel
(B ¢ororpaguueckux O6BEKTHBAX OHAa OGBLIYHO PacHOJIONKEHa MEMXAY
JIMH3aMH) BCell NpeAlIeCTBYIOWEH el YacTbi0 ONTHYECKOH CHCTEMH.

[Tyuku nyueii, nocrynaiouide B OOBEKTHB HAKJOHHO K TIVIaBHOM
ONTHYECKOH OCH, YAaCTHYHO 3aKPHBAIOTCH AHadparmoii, uTo NMPHBOAUT
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K ocjab/ieHHIo IPKOCTH H306pakeHHS. DTO Ha3LIBACTCS 8UHbemuposa-
Huem. OHO TPUBOMHUT K MOSBJIEHHIO (DOTOMETPHYECKOH OIHOKHM moJs,
4TO CKaspiBaeTcd Ha (OTorpadHuUecKHX CHUMKAX GOJIBIIMX OOJacTeit
3Be3AHOr0 HeGa, TMONYYEHHHIX LIHPOKOYTONbHLIMH OOBeKTHBaMH. Ta-
KHM 006pasoM, Kaxnblil 0GbeKTHB HOJKeH ObTb HCC/IEN0BaH; JOJKHA
OLITh OnpefeNieHa OmHOKa NoJis B 3aBHCHMOCTH OT PacCTOAHHA OT
ONTHYECKOTO LEHTPa CHHMKA,

3pauxom 6bixo0a Ha3bIBaeTCA H300paxkeHHe BXOJHOrO 3pauka,
co3xaBaeMoe Bcell cHcTeMoil. Bech cBer, Boweanui B TeJecKon yepes
ero BXOJHOM 3PauyoK, BHIXOJAMT M3 HEro uepes 3pauok Beixofa (ecnu
npene6peus MONIOIEHHEM B ONTHKE).

PaccmarpuBasi HeGecHOe CBETHJIO B TeJIECKON, Mbl YCTaHABIHBAEM
OKyJIsIp B TaKOe MOJOMEeHHEe, PH KOTOPOM H3 HEro BHIXORHT napad-
NenbHBIH Ny4oK Aydelt. [TosToMy poJib TeJlecKona CBOAUTCSA K npeBpa-
LLEHHIO MapanJe]bHOro MyuKa Jyuell B napajienbHblil xe, HO Gonee
Y3KHI1. OTO MMEET MECTO B TOM CJydae, ecli 3aiHUH T/IaBHBIH ¢doKyc
00BEeKTHBA COBMEINICH 6 MEepPeIHHM IVIaBHBIM (OKYCOM OKYJ/fpa, €CIH
B3ATh MOJOXKHTEAbHLIH OKyasp (cM. § 8). Ha puc. 99 mokasan XoA

-

H, H H, Hy
Obenmub Oigndp

Puc. 99. Xox Aydelfl B TeJeCKONHYECKOH CHCTeMe.

Jyuedl B TAaKOi TENECKOMHUECKOH cucTeMe, rie OGBEeKTHB 3aMEeHEH ero
[JIaBHBIMH TWIOCKocTAMH H, u Hi, a OKy/asAp — r/JaBHBIMH [JOCKO-
cramn H, u Hy. Touka Fy = F, — TOYKa COBMEUIEHHs 3aJHEro rJjas-
Horo Goxyca 0GBEKTHBA H MePEJHEro IJaBHOro (oKyca OKyJsApa.
U3 pHcyHKa BU/HO, UTO MONaAaoOUIKi B OGHEKTHB IIHPOKHHA MyqOK Jy-
uefi npespaulaeTcs B Y3KHil, BHIXOAALUKA H3 OKyJsApa B ryia3 Hab/o-
narveJsis.

YT06H pACCUHTATh MOJIOKEHHE BHIXONHOTO 3payKa M €ro Anamerp,
Halo HOCTPOHTb €ro H300paxeHue, CO3JaBaeMoe OKYJAPOM. Ha
puc. 100 OPHHATO, YTO BXOAHOK 3padyoK COBMA/AET C onpaBof 06beK-
TUBa, ero aHamerp o6osHauuM depes D. Okynsip 3amMeHeH ero rjiae-
HbIMH TJIOCKOCTAMH. [IPOBOAHM 1Ba Jiy4a — OJHH NapaJjiesibHO I/iaB-
HO ONITHYECKOI OCH, 8 APYTo# uepe3 nepeauuit Pokyc okyaspa. B pe-
3y/bTaTe Mbi NOJy4aeM B NMPOCTPAHCTBE H300paxeHHH OKyaspa 3pa-
YOK BHIXOJa, MMmelomuii Auamerp d.
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W3 nonobus TpeyronbHHKOB, MMelomHX oO6u1yiO BEpIIHHY
B TouKe Fi, Haxoaum '
d f
il -2, 4.1
h
rie fi — rmaBHOe (OKyCHOE pPacCTOSIHHE OGLEKTHBA, a fo — mepen-
Hee T/1aBHOe (POKyCHOe paccTosiHHe OKyJspa. ITo aroit ¢opmyne mur
BbIUMC/ISIEM HaMeTP BLIXOJHOTO 3pauka d.

It

o
5
]

A

Puc. 100. K onpepeneHuio pasMepoB # NOJOKEHHUS BBIXOJHOrO 3pavKa,

M3 nomo6us TpeyroJbHHKOB, HMEIOIHUX o0iyl0  BepLIHHY
B Touke Fj, UMeeM COOTHOLIeHHE
x _d
no D

rae f2 — sajHee IMIaBHOe (OKYCHOE PacCTOsIHHe OKynsapa, a x' —
PacCTosiHHE OT 3aJHEr0 IJIaBHOro (OKyca oxKysspa AO H306pamenus
BEIXORHOTO 3payka. Mcnosbsosas gopmysay (4.4), moayuum

x=f2—D—=*,- - (4.5)

CrenoBarenbHO, pacCTOsiHHE OT 3aHel IVIABHOM MJOCKOCTH OKyJaspa
A0 H306PaXKeHHA BLIXONHOTO 3payka paBHO

bé=f2+X'=f;(1+’—?). (4.6)
h

Kak Halitn nonoxeHue BHIXOAHOTO 3payKa ONBITHBIM nyrem? s
STOTO HaBOAHM TEJIECKON, MNPEABAPHTENbHO OTPOKYCHPOBAB OKYJsp
Ha HauGOJIbIIYIO PE3KOCTb H30GDaKeHUiH, Ha APKHH (OH JHEBHOro
Heba H MOMEIaeM 3a OKYJSPOM MOJYNpO3PAuHBIA SKPaH (kycok
Ka/nbkH). TlepeMemnas kKaabKy, T. e. mpHABHras K ee OKYJISIpY H OTO-
ABHrasi OT HEro, Mel HaH/ieM TaKoe ee MOJIOXKEHHE, NPH KOTOPOM OCBe-
IEeHHHH KPYXOK GyleT HanGoJee Pe3KHM, 6e3 pasMBITHIX KpaeB, H
IpH STOM HauMeHbLIEro Auamerpa. Dro H GydeT BHIXOAHOIN 3pPayoK.
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U3 dopmyasl (4.4) BUIAHO, YTO AJIsT KAXKAOrO OKYJsSpa XapakTepHa
CBOSl BeJWUYMHA JAHaMeTpa BLIXOAHOrO 3payka. Ecim oH okaxercd
GOJIBILHM, YeM AHaMETP 3payKa «CpeiHero» 4esJOBEYeCKOoro rijasa, To
ne Bech COOpaHHbI OGBEKTHBOM CBET MOnajieT B a3 HaGsofareis.
CiiefoBaTesIbHO, BHIGOP OKYJsipa CO CAHIIKOM GOJMbIUNM f, MPHUBENET K
HCKYCCTBEHHOMY AMadparMHpoBaHHI0o OObEKTHBA H Mbl YXYAIIHM YCJIO-
BHS HaG/IONEHHH, TaK KaK He CMOXKeM BHJeTb csabble 06beKTHl. [lo-
3TOMy NpH BbIGOpE OKYJsipa MBI JOJIXHBI PYKOBOACTBOBaTbCS GopMy-
Jok (4.4) W nopbupatb Takoe f,, YTOOb! BLIXOAHOH 3pAauYOK MMEJ AHa-
MeTp MellbluHil, YeM IHaMeTp 3pauka Habuaioaateas. Mel yBHAHM
jajiee, YyTO NPHUMEHATb OKYJ/ADHI, JAOIIHE OYEHb MaJbie yBeJTH4YeHHH,
HEBBITOJHO.

UT068I MOKHO GLIJIO COBMECTHTh 3PAav0K BHIXOJA CO 3PAYKOM rja3a
HabaoAaTels, Ha KaX/10M OKYJIipe YCTAaHOBJIEHO «OKYJ/ISPHOE OKHO» —
IuagparMa, OTCTOsILAs OT JIHH3 Ha TAKOe PacCTOsHHE, yToOBI TJ123
HabofaTeas COBMEMIAJCS ¢ BBIXOAHLIM 3DAauKOM.

§ 4. Macwitad uzo0paxennsi M yBeJlHYEHHE TeJeCKona

Mbl yKe rOBOPHJIH, YTO NPH MOMOIH OGbeKTHBA (6e3 npHMeHeHHs
OKYJ/1fpa) MOXKHO MOJNYUHTh (POKaNbHBIA CHUMOK. 300paxenue ToUKH,
Jlexaliel Ha rJ1aBHOM ONTHYECKOH OCH, momajger B LeHTp cHUMKa. Mso-
GpaeHHs OCTA/bHBIX TOUEK PAClONOKATCA HA MOGOYHBIX ONTHYECKHUX
ocsX. -

Puc. 101. OnpeaeneHue MmacluTaba CHUMKE.

OnpesendM paccTosiHie HAa CHHMKE ABYX OGBEKTOB, KOTOpHIE yAa-
fleHu Ha HeGecHO! cdepe APYr OT Apyra Ha yroJ, pasHni#l a. Pewas
tpeyronbuuk OAF (puc. 101), naxopum AF = F' tg a, nnu, 3amenns
TaHreHC MaJIOro yrja Ayro#l, BhIDaKeHHOA B paHaHHOH Mepe, a 3a-
TeM yuTs, 4TO OAMH painan pasen 57°,3, nosnyyum

' ,al ’
AF =F .0 =F 573 “.7
D10 COOTHOILEHME MO3BOJISIET OUEeHMThL Macitab cHumka. Hrak, nid
TOro, 4To6bl MOJIYYHTb JIHHEHHOE PACCTOSIHHE HA CHUMKE MEXAY H30-
‘6paxeHUsIMH ABYX TOYEK, YJaJeHHBHIX Ha yroJ G, Haf0 YMHOXHTbH
dOKyCHOE pacCTOsiHHE OOBEKTHBA HA BEJIMUUHY YI/a, BhIpAKEHHYIO
B Ipagycax, W pasiejHTh npoussefenue Ha 57°, 3.

Tenepp paccMOTPUM BOMPOC 06 YBEJHYEHHH TeNECKOMHYECKOH CH-

CTEMHI, B KOTOPYIO BXOXAT 00BbEKTHB H OKyJsp. ITocTpoum H306paxe-
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nue GecKOHeuHO YyjasenHoro npexmera (puc. 102). Ono Haxoaurtcs
B IVIaBHOH (O0Ka/NbHON NJIOCKOCTH U oGo3HaueHo GyxkBamu AB. Ilycrb
yron mexnay nydamu OA u OB paseH a.

ITpoiias yepes Touky A, Ny4yox Jyuefi CTAHOBUTCS PACXOASAMIMMCS,,
HO TaK Kak Touka A HaxoluTcs B nepeiHedl (OKaJbHOH MJIOCKOCTH
OKYJsipa, NYyYoX BHIXOAMT M3 OKyJsipa napaJjjencHeiM. BoiGepem aJist
onpejieleHHs HanpaBleHHsl OAMH M3 JyyeH 5TOro NyuKa, napaje/b-
Heli ocu OO'. Ha puc: 102 Mbl 3aMeHU/IH OKYJISIP €r0 IVIaBHBIMH I1JI0-
ckocTamu. Jlyu AC npenomHTcs M npoHAeT yepe3 3aJHHH TIJIaBHBIR

HH
Puc. 102. K ponstuio o6 yBeJu9eHHH TeJecKona.

¢oxryc okyasapa. OcTajsHbie JyYH NOHAYT NO MapaJ/ellbHEIM Hanpas-

JieHusM, nox yraom /2 x ocu 00’. Coepunum Toukn A u O'; stor

ays AO' mapansiefieH TOMY HamnpapJIeHHIO, O KOTOPOMY BRI H3

TOYKH A M mpesioMJIeH OKYJsPOM PacCMOTPEHHEHIH BhILIE JyY.
Herpyauno BHzers, uro

gl =L n@%:%.

3amenss TaHreHCH yrjiaMHu H. onpeledissa yBeJHUYE€HHe TeJIeCKONH-
YeCKOH CHCTEMH KaK OTHOLIEHHE ﬁ K &, HaxolaHm

w=§=§. . (4.8)

Tak kak F' > f, To BesinuHHa w Gosiblie eAMHHUE H yroa B Gosbine
yraa a. Takum o6pasoM, Ha3HayeHHe OKyJiipa COCTOMT B YBeJHYe-
HHH YIJIOBHIX Pa3sMEpOB CBETHJ, YTO MBI H BOCHPHHHMAeM KaK yBeJH-
yeHHe H300paxKeHHH,

Kak BuaHo u3 ¢opMmyabt (4.8), 4ToGbl Onpeie/uTL yBeJHueHHe,
AOCTaTOYHO pasfe/INTb BEJHUHHY IVIABHOTO (POKYCHOTO paccTosiHMst
OOBEKTHBA Ha 3HaueHHe IJIaBHOrO (OKYCHOTO PACCTOSIHHS OKYJsApa.

Kpome Toro, u3 ¢opmyanl (4.4) cieayer, uto yBeJHuYEHHE TaKxe
PaBHO OTHOIIEHHIO JHaMeTPOB 3PAaYKOB BXOAA H BHIXOJa:

D

W= —.

d
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§ 5. OObeKTHBM

OjuHouHasi JIMH3a, KakK Obl OHAa HH Oblja XOPOUIO H3rOTOBJEHA,
He MOXKeT GBITb HCHOJIb30BaHA B KauecTBe OGHEKTHBA BCJEACTBHE Jei-
CTBMS XpomatHueckoil aGeppauuu. JIMH32 rnpeJoM/sier Jydd pas-
JHUHBIX JJIHH BOJIH NO-Pa3HOMY, BCJEICTBHE Yero rJaBHOE (OKyCHoe
paccTosiHHe 3aBHCHT OT JJIHHB BOfIHbL. PaccMarpuBast H3oGpameHue
3Be3Jlbl, Mbi BUIHM €r0 OKPYXMEHHBIM DaAyXHbIM OPEOJIOM.

Jlist ocnaGJeHuss XpOMaTHYeCKOH aGeppailMd OOBEKTHB H3TOTOB-
JsieTcs U3 ABYX UM Gosee jiuH3. [Toa6HpaioT pas/HYHbEIE COPTA CTEK/A,
obnafalouye pasJdyHBIMH NMOKa3aTeJsAMH MNpPEJOMJIEHHS, H COOTBET-
CTBYIOLUM OOPA30M paCCUHMTBHIBAIOT PaiHYCHl CHEpHUYECKHX MNOBEpX-
HOCTell H B3aHMHBIE PACCTOSIHHSL MEXAY JIMH3aMH, 4TOObL TAKOH CJIO K-
HBll 06BLEKTHB cobupas B oJHOM (OKyce JIyuH PasJHYHBIX JJIHH BOJIH.
Pacuer 06beKTHBa OOGBLIYHO YUYMTHIBAET €ro Has3Hauyenue. Ecau OH
mpeiHa3HaueH JJis BH3YyasbHBIX HaO/IOfEHHH, TO CTpeMATCs o6benH-
HHTb B OXHOM (POKyce Te Jiyud, K KOTODBIM HauGoJsiee 4yBCTBHTEJIEH
rnas. Ecnu xe oOLeXTHB npejHasHaueH JJisl MOJyueHHsl CHHMKOB HA
OBbIUHBIX MJIACTHHKAX, TO CTpeMsTcsi OOBeJMHHTh B OJHOM (oKyce
CUHHe H (HOJIETOBHIE JIY4YH, K KOTODPBIM 4YBCTBUTEJNbHBI MJIACTHHKH.
Takoli OGBEKTHB Has3biBaeTcst axpomamudeckum. IlosHOCTBIO ax-
pomaTH30BaTh OGBEKTHB He yjaercs H BCErla OCTaercs He-
Gosibluasi BTOPHUHAA (CHJILHO yMeHbIUCHHas) XpomaTHyeckas aGep-
paHsi. .

JlAst moJyyeHUsi aXxpOMaTHYECKOro TesIeCKOMNa 4acTo HCNOJb3YIOT
TaKyi KOMOHHALHIO JIUH3, B KOTOpOii nepejHsis, ABOSKOBBINYKJAAd,
JIMH3a U3rOTOBJSiETCS M3 kpoHraaca (¢ xos(pUIIMeHTOM MPLNOMICHHU,
GauakuM K 1,5), a 3afHsis, BHUIIYKJIO-BOTHYTas, 3 (UIMHTIIaca (HMe-
fowero Ko>bHIUEHT npeoMaeHus okoqo 1,6).

CymecTByOT GoJsiee CIOMKHBIE OOBEKTHBBEI, B KOTODLIX XpOMaTH-
yeckasi aGeppaius euie 6o/lee yMeHbIneHa nyTeM oJiee COBEPLICHHOrO
pacueTa MJIM MyTeM NPHMEHeHHs Tpex JHH3. MX HaswbiBalOT anoxpo-
mamamu.

B acTpOHOMHYECKHX OOBEKTHBAX JHH3BI He CKJACEHH ApYT C Ipy-
oM, 2 OTZe/IeHbl BO3LYIUHBIMY HPOCIOHKAMH ONpPe/eNeHHOH TOMHHEL
Jlis sToro BHYTPH OGBEKTHBA PacmoJiaraioT NPOKJIaAKH HJH pasie-
JsolMe JHH3bL Kosbua. LIeHTpht Bcex cdepHYecKuX MOBepXHOCTeil
JOJIKHBI OBITh HA OJHOM NPSMON JHHMH — rJIaBHOH OMNTHYECKOH OCH,
YTO NOCTHraeTcs THIATeNnbHON IEHTPHPOBKOH OOBEKTHBA.

O6BEeKTHBLI, HCIOJNb3yeMble A/ BH3YaJbHBLIX HaGJaoAeHUH, $B-
JISIOTCSL OOBIUHO JMHHHO(POKYCHBIMH; y HHX TJ1aBHOe (OKyCHOE pac-
crosiine B 10—15 pa3 npessituaer auamerp. OGbIYHO Y TAKHX TeIEC KO-
OB [0JIe 3peHHsT HebOoJIbLIoE.

dororpaduueckne 0GbEKTHBH IOPasjio CJIOXKHEe BH3yalbHbIX. Hx
O6BIYHO NENal0T MHOTOJHH30BBIMHM, OCOGEHHO, €C/IH XOTAT MOJYdHTh
Gosbloe NoJe 3peHus, T. e. chejarh OOBEKTHB IIHPOKOYTOJLHBIM.
[TpuBeseM 1 NpHMepa CXEMBI HEKOTOPHIX OGBEKTHBOB, 4acTO MpH-
MEHSIIOIHXCSl Ha NpPaKTHKE.
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Ha pucynke 103 nokaza#o yCTPOHCTBO PasfHYHHIX OGBHEKTHBOB:
a) [IByXKOMIOHEHTHEI YeTHIPeXJHH30BHH AyGser [lerusans, npu-
MeHsBIMiica B 3Be3J HO#H acTpoHOMHHU. Takum
sIBJiseTCA 3HAMEHHUTHI 6peIMXHHCKHI acTpo-
rpad. 6) TpeX/NMH3OBBIA OGHLEKTHB — TPH-
nJeT, COCTOAIHA H3 JBYX BHITYKJBIX JIHH3
(KkpoHrsac) M ONHOA  JIBOSKOBOTHYTOI
(¢paunTraac). B) YeThpeXJIMH3OBLIA OGBEK-
tHB «Teccap».

Kax Tpunsern, Tak H «Teccapul» fBJASIOT-
¢ aHacTHrmataMd (eM. § 8). K tuny «Tec-
CapoB» NPHHANJIEKHT H  OPEBOCXOJHLIH
OOBEKTHB, 4aCTO MCHOJIb3YEMHIil JIOOATENAMH
«Hupycrap-17». «Mugycrap» — HecUMMeTpHY-
HHH MONYCKJEEHHBIH aHacTUrMmar.

YacTo npHUMEHSIOTCS B METEOPHOH acTpo- 4
HOMHH UpEe3BHIYailHO €BEeTOCHJLHHE OOBeK-
THBH TUna «lOnutep».

Jlio6uTetM acTpOHOMHH HEPEAKO HCNOJb-
3YIOT NIPY CBOMX HAGJIONEHHAX OGBEKTUBBL e Hornomme o aoray
THna «Ypau». Hano ¥MeTb B BHAY, YTO 5TH  ©) UeTHPEXaRHSOBNA oGbek-
OObEKTHBH (POTOBH3yaJbHBIE H NPH HX HC- P
NOJb30BAaHHH HAJ0 NPHMEHATH JKEAThli CBETOQUJILTP M CHHMATL
Ha OPTOXPOMATHYECKHX HJIM IaHXPOMAaTHUECKHX IJIACTHHKAX MJIH
nJeHKax.

§ 6. Oxyaspb

Okyasipel feAsiTCss Ha [Ba OCHOBHBIX THINA ~— IIOJIOXKHTE/LHbIE
(Pamcaiena) u otpunarenssuie (Ciofirenca). Ha puc. 104 usobpaxennr
YCTPOHCTBA Pas3JIMUBBLIX OKYJSipoB. KaKIbiii OKYyJsIP COCTOMT HE Me-
Hee yeM 13 ABYX JMH3. [lepennss nuH3a, riaBHoe GOKYCHOE paccTon-
HHE KOTOPOH Mb 0GO3HauHM uepes f', Ha3bIBaeTCA nosesord, a 3aiHAA
J¥MH3a, uMelollas ryaBHoe (GOKycHoe paccrosigue f”, — aaasnod.

T'naBHoOe oTJIHYHE NOJIOXKHTENbHBLIX OKYJSPOB COCTOMT B TOM, YTO
y HHMX nepenHuil oKyc pacnoJiokeH BHE OKyJsipa, BNEpPeiH N0JeBOH
AHH3EL, [103TOMY NOJIOXKHTE/bHBIE OKYJIAPH MOTYT OblThb HCIIOJIbL3O-
BaHH Kak Jyna. Ux Takke HCNOJb3YIOT B YIVIOMEPHEIX 3pHTEJbHBIX
Tpy6ax Jns1 oTcuera pasjejeHHHX KpYroB H IHKaJ.

Ilpu ycraHOBKe OTPHLIATEJNLHOTO OKYyJsipa B TEJECKON NOJEBYIO
JIHH3Y NPHXOAUTCH NOMEIATh TakKuM o0pas3oM, yToObl OHa pacnoJa-
rajacb K o6beKTHBY Giuxke riaBHoro ¢okyca nocaegsero. Ilostomy
OTPHUATENBHEIM OKYJISSPOM HeJb3sl I0Jb30BaThCA Kak JYNOH HIH
NPHMEHSTL B YIJIOMEPHHIX HMHCTpYMEHTaXx.

ClOXHBLIMH, COCTOSAIIHMH H3 ABYX (1 GoJjiee) JIHH3, OKYJAAPH H3-
FOTOBJISIIOTCA JJISi YMEHbIIEHHSl HX XpoMmaTHueckoH aGeppaund. Ha
puc. 104, a — 2 n306paxennl CXeMH YCTPOHCTBA MONOKHTENbHEIX OKY-
Jaapos, a Ha puc, 104, 9 ¥ e —oTpHNATENBHBIX.
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HaunyuninMH ¥3 NOJOMKHMTENbHBIX OKYJAPOB MOXKHO CYHTAThb CHM-
METPHUYHbIE ¥ OPTOCKONHYECKHE; MOCJ/eXHHE MepelJaroT H300paKeHHst
HebecHBIX CBETHJ Ge3 nckaxeHHH. OTpuIaTeNbHbIE OKYJISPH BHITOHEE

NOJIOKHTELHEIX, TAK KaK y HHX GoJbluee
none 3peHds. C 3Toft TOYKH 3peHHS HaHGo-
a) Jiee BBITOJEH OKyJasip MurreHuses.

OGo3nauyum uyepe3 e paccTOAHHE MEXKIY
AuH3amMH okynspa. Toraa mis MOJOXHTENb-
HOro OKyJaspa PamcaeHa cnpaseljiMBa npo-
6) nopuust ' te:f" = 3:2:3, a s oTpHua-
TeApHbIX f*ie:f' ' =3:2:1umu 4:3: 2
. Teneckor, B COCTaB KOTOPOTO BXOAHT
w 4 OJHH H3 ONHCAHHBIX THIOB OKYJsIPOB, CO-
3flaeT nepesepHyTHEe H3o6paxkeHus. Cyuect-
BYIOT Takxe GoJjiee CJIOXKHbIE OKYJAPHBIE
ycTpoficTBa, Tak Ha3biBaeMble 3€MHBIE OKY-
;)  JAPBI, KOTOpbIE MAIOT NpAMELE U3006Dp a:KeHHS.
Ojnako OHM AJA ACTPOHOMMYECKHX Habimo-
JeHHH HeBHIFOAHE!, TAK KaK y HHX 6oJibliasg

noTeps CBeTa H Majoe [0Jie 3PEeHHd.,

7,
Y § 7. Mpounuamman cuaa Teteckona
H CBETOCHJA

[ ponuyarouan cura Teseckona xapak-
TepU3yercst MpefebHOM 3BE3NHOH BEeNHUYH-
2 HOfi (m) camoii cia6oit 3Be3/Abl, KOTOPYIO NpHU

/ HAWJYYIIHX aTMOCHEPHBIX YC/IOBHUSX MOMKHO
‘ B HEro yBHJETb OPH BH3Ya/ibHLIX Habuione-
Husx. Ee MoXHO npHO/IHKEHHO ONpPEAL/NHTh
onynnpos: @) Pawcacns, 1O opmye
¢) Kéanbuepa, 6) cuMMeTpuie

Huft 2) OPTOCKOMHYECKHH, .
i) [“loﬁreuca. e) MutTen. m = 2v5 + 5 lg D,

uses.

rae D — nvameTp o6bexTHBA, BbIPAaKeHHBIR
8 muaaumerpax. Orciona aas 100-MH1IHMETPOBOrO TeJIeCKONa NPOHHU-
uaouasn cuia pasia 12,5 3B. Bes., a AA 200-MUNIHMETPOBOTO —
14,0 3B. Bea. Hapo zameTHTh, UTO NPOCBET/IEHHE ONTHKH HECKOJBKO
TI0BBILIAET MPOHHUAINYIO CHAY TeJecKona.

[Ipu nonyuenns dororpadHyeCKHX CHUMKOB GOJILILYIO PO/IL HIPaeT
4 Jpyras XxapakTepHCTHKa OODBEKTHBA — €ro ceemocura.

ITpexae Bcero OGDBEKTHB XapaKTepH3yeTCs €ro OTHOCHTE/IbHBIM
OTBEPCTHEM, KOTOPOE ONpesessieTcsi KaK OTHOLIeHHe JHameTpa o6b-
eKTHBa K ero IjaBHoMy okycHomy paccrosnmio: A = D/F. Ocge-
1eHHOCTh (poTorpaduuecKoll MIACTHHKH, PACTOJIOKEHHOH B I/IaBHOM
{JokanpHOH NJOCKOCTH OOBEKTHBA, NPONOPLUHOHAIbHA A%, Beap-
quHy A? HasbBaIOT eeomempuseckoll ceemocuaol. IlostoMy OGBEKTHUBHI,
obaajaiomne GOJbIIHM OTHOCHTEJBLHBIM OTBEPCTHEM, T. €. 6oablie i
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CBETOCHJIOH, BHITOJIHEE, €CIH MBI XOTHM MOJyd4aTh CHHMKH cJa6o cBe-
TAILUXCS NOBEPXHOCTEH MK 06beKTOB. OfHAKO y TAKHX OGBEKTHBOB
MEeHbIIKH Macurab H3oGpaxKeHus.

B HauGosiee TPYJHOM NOJIOKEHHH HAXOAATCS HAG/TIOZATENH MeTeo-
poB, npumensiomue ¢ororpaduyeckuil cnoco6 Habmoaeuuii. C ogHo
CTOPOHBI, HM HAJ0 MJIS TMOJYUEHHMsI CHUMKOB BO3MO2KHO GoJiee c/1abbix
METEOPOB HCIOJBL30BATH OOBEKTUBLI C OTHOCHTEJNLHEIM OTBEpCTHEM A
nopsaaka 1:1 uan 1: 2. C 1pyrofl cTOpOHBI, A5 BLIMOJIHEHUS GoJiee
TOYHBIX H3MEPEHHH KOOPAHHAT /M NOJy4YeHHsT BO3MOXKHO GoJbiue Ju-
COEPCHHU CMIEKTPA METEOPA UM HaJI0 HMETH BO3MOKHO G0/bIIHH MacIuTas,
T. €. 6oJbluoe GOKyCHOe paccTosiHHe. K Tomy e 06BEeKTHB NOJKeH
€03/1aBaTh BO3MOXKHO 6oJiee yeTKHe H306paXkeHHs: Ha GOJBIIOM MOJE
3peHHd, T. €. UMEThL 6OJBINYIO paspeliawinyio crnocobHocTs. Cheno-
BaTeJ/IbHO, NPH BHIGOpE OOBEKTHBA J/151 METEOPHBIX HAGIONEHHH K HEMY
NPHXORUTCA MNPEeLbABJAATh OYeHb BLICOKHE TpeGOBaHHS.

B sax/ouenne paccMOTPHM BOMPOC O paspellaiomeil cujie TeJe-
CKOMNa, HCNOJbL3YEMOTO MM BH3YaJbHBIX HabMOAeHHH. Paspewaroueld
CuA0U TEJIECKONa Ha3biBaeTCs MHHHMAJIbHOE YIVIOBOE PAacCTOSTHHE ABYX
TOUYEYHBIX HCTOYHHKOB CBeTa (3Be3[)), KOTOphi€ BUAHBI B TEJECKOIN
pasgenbHo. Paspemalomasi cuia Bbl4HCIsIETCs MO GopMyJie

116"
D ’

rie D — puaMeTp oGBEKTHBA, BHIPAXKEHHLIH B MHJJIUMeTpax. Takum
o0pasoM, Tesjeckon ¢ oTBepcTHeM 100 MM TEOPETHUECKH ITO3BOJSET
paszie/HTh JBOMiHYI0 3B€34y C YIJIOBBIM paccrosindem 1”,2. Ipenen
paspewialomeil cuje CTaBHT sBJIeHHe AHPPAKIUUH CBeTa.

a) 9
Puc. 105, Bauasue Audpaxkilud cBera Ha n3o6paxkeHus 3Be3n: a) AudpakuuonHoe H3o6pa=~

JKeHHe 3Be3fibl; 0) pacnpefiesieHHe HHTeHCHBHOCTH CBeTa B RubpaKUHOHHOM H306parKeHHH
3Be3abl.

Ecnu nocmorpers Ha nsobpaenue 3Besfipl IPH GOJBIIOM yBeJH-
YeHHH, TO HeTPYAHO YOEAHThCS, YTO OHO HE TOYEYHOE, a HMEeeT BHJ
IHCKA, OKPYXKEHHOTO KOHUEHTPHYECKMMH KoJjblamH (puc. 105, a).
Hacrosmee nsobpaxenne 3pesjipl, eciu Gbl MBI MOIVIH €O MOJIYYHTS,
ryGOKO «NOTOHYJIO» Gbl BHYTPH AMPPAKUHOHHOIO JHCKA, COCTABHB
€ro Majyio 4acThb.
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BuisBaHo 5TO BOJHOBOH npupopoit cBeta. OGBEKTHB «BLIPE3AET»
W3 BOJIHOBOTO ()pPOHTa HEKOTOPYIO YaCTh, OTPAHHYEHHYIO KpASIMH €ro
onpaprl. Ha kpasix 06beKTHBA CO3JaeTca C/IOXKHAs KapTHHA KoneGa-
HHUIl CBETOBHIX BOJIH, 4TO M AaeT B Gokyce AH(PPaKUHOHHYIO KAPTHHY —
JUCK ONpeJeNeHHOTO Da3sMepa, OKDYKEHHBIH KOJbIaMH. Pacnpene-
7eHMe HHTEHCHBHOCTH CBeTa B Takoil KapTHHE H300paxkeHo Ha
puc. 105, 6. PasMepnl Au(PAKIHOHHOTO ANCKA NMPONMOPLHUOHAJLHBI
JJHEE BOJHH M 06paTHO NPONOPIHCHANBHL IHAMETPY 0GBbeKTHRA. ITO
ABJIEHHE CTAaBHT HEMPEOJOJMMBI Mpejest I Paspellaiomed CHIIbL
Tesieckona. J1Js YIOBHIIEHHs paspelnaiomeii CNoCOGHOCTH MPHXOAHTCS
YBE/IHUHBATL Pa3sMepbl OGLEKTHBOB HJH 3epKan pediekTopoB, TakK
Kak Audpaxuusi CBeTa XapakTepHa H JJs NOCACAHHX.

§ 8. HemocTaTKH ONTHYECKHX CHCTEM

OnENM M3 CaMBIX CYIIECTBEHHBIX HEJOCTAaTKOB pedpakTopa ss-
Asercss omMcaHHAas BHILE Xpomaruueckast aGeppaiuus. BTopem He-
JIOCTATKOM KAaK JIHH30BOTO, TaK M 3€PKAJHHOTO TEJIECKONOB ABJAETCS
cihepuneckan abeppayus. OGbEKTHB COGHPaET NMYyHOK NapaJebHBIX
Jyvell He cTporo B ofHo#t Touxe. Kpas ofpeKTHBa cO3Aal0T H3o6pa-
JEHHe, PacroJoXeHHoe Gnuxe K OOBbEKTHBY, @ LEHTpabHbIE HaCTH
06beKTHBA 06pasyloT H3oGpaxenue Gosee ynajeHHOE OT HEro. Jto
siBJIeHHe HasbiBaeTcs npodoabroti cheprueckoit aGeppaiuen. Hanmenn-
IUKH IHaMeTp H306parkeHHs TOYEUHOro HCTOYHHKA CBETA HA3LIBAETCA
nonepeuroti cepuyeckoii abeppaunei.

Coepuueckyio aGeppanuio CTPEMSITCS YMEHLLIHTL COOTBETCTBYIO-
LIEMH pacyeTaMu nosepxHocTeil. OfHAKO MOJHOCTHIO €€ YCTPAHHTH
ne ynaercsi. Ee BausHHE MOXHO yMEHBIUHTD, avagparMupys oObex-
THB, HO 5TO YMEHbIUAeT CBETOCHJY H MNPOHHIAIOMLYIO CrnocoGHOCTD.
Ilo 5TOMy MyTH MOXKHO TMOHTH TOJbKO MPH HAaGMOLEHHUSX Coanua u
JIyHBL

IIpn acTpOHOMHYECKHX HAGMONEHHUAX, ocobenno dQororpaduue-
CKHX, IPHXOUTCA HCHOJBb30BAaTh HE TOJNBLKO LEHTPAJLHBIC HacTH
T0JIst 3peHHs, HO ¥ KpaeBbie. B 5TOM C/1yuae Mbl CTa/IKHBAEMCS C BJIHA-
HHeM abeppalHH Jyuyeil, IPOXOAsIHX Yepe3 OGBEKTHB MO HAMpasJie-
HU$IM, COCTABJISIOMUM HHOTAA 3HAUMTEJBHBEIE YIVIBI C rJaBHOfl onTH-
YeCKOH OChlO. :

PasjenuM o6beKTHB YCJIOBHO Ha PSAX KOJbLEBHIX 30H; Ha pHC. 106
5TH 30Hbl 0Gosuauentt AA, BB u C. ITponycTHM yepe3 OGBEKTHB 1y~
YOK Napa/iiesIbHBIX Jiyuyel, COCTaBJsIoUHX HEKOTOpPBIA yroJ ¢ rJas-
Hofi omTHueckoil ockio 00'. Kpaepas kosbuesas sona AA cospact
n3o6paxeHue, HanboJsee yjpajneHHOE OT onthuecKoi ocu. 3o8a BB co3-
nact nsobpaxeHHe GoJee Onn3Koe, a 30HA C — camoe 6auskoe. Tax
KaK MBl ycTaHaBiuBaeM (oTOrpaHuecKyio NJIACTHHKY B rJaBHON
¢oKaIbHOH IIOCKOCTH, T. €. MepPNeHAHKY/spHO K 00’ ua paccrosi-
uun F' oT 06bEeKTHBA, TO H306pakeHne 3Be3/bl OyeT HMeTh BUA BBITA-
HYTOH, HANIOMHHAIOME# Kamio, purypsl, Kakas n3o6paxena B NpaBoi
yacT# puc. 106. B 3aBHCHMOCTH OT CBOHCTB 0GBEKTHBA «KANJIsI» MOXKET
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OuITh OOpaleHa OCTPHEM K LEHTPY NOoJs 3POHHS, HJIH OT Hero. Sto
siBJIEHHE HasbiBaeTcs K0moii. OGBEKTUBB, Y KOTOPHIX yCTPaHEHO siBJie-
HHME KOMbl, Ha3HBaIOTCH aniaramamu.

Il HakJOHHBIX NyYKOB JiydeH CymlecTBEHHa eme OfHa abep-
pauus, Kotopas HaseiBaeTcs acmuzmamusmom. OHa BO3HHKaeT 1o
caenywoues NpHYHHe,

Ecnu paccmartpupaTh pasjiMuHbBie CeYeHHs] HAKJIOHHOTO my4YKa, TO
OKA43hIBaeTCs, YTO PACCTOSIHME TOUYKH CXOJKIEHHS JIyueH B OJIOCKOCTH

Puc. 106. K oObsicHeHH:0 siBJeHUS KOMBL,

CeyeHHUsi OT OGBEKTHBA, T. €. (OKYCHOe pacCTOsIHHE, 3aBUCHT OT Op HeH-
THPOBKH B NPOCTPAHCTBE 3TOH MJIOCKOCTH HJIH OT OPHEHTHPOBKH ce-
yeHHs1 O0BbEeKTHBA 3TOH IJIOCKOCTbLIO,

CeueHve O6bEKTHBA B HaNMPaBJEHHH HAKJIOHA MydKa Jyuell HOCHT
HasBaHUE MmepudUOHAAbHOZ0, CEUEHHE K€ B NEepNEeHAUKYJAPHOM
HanpaeJeHHH —— cazummaabrozo (puc. 107). doxkycHoe paccros-
HHe /151 MEPHAMOHAJBLHBIX Jy-
yel He coBnajaer ¢ GOKYCHBIM
PaccTOstHHEM JAJI JTy4eH CaruT-
Ta/bHBIX, YTO H NPHBOAHT K
acTUrMatHsMmy. B pesyJsibTate
uzobpaxeHHUs Ha KpasiX mJjac-
THHKH BBITATHBAIOTCSI. 3Be3Jbl
BBLIXOAAT MHOIJA B BHIE Kpec-
THKOB HJIH <«TBO3JHKOBY.

Ecnu BAHsiHHE acTHrMarus-
Ma ycTpaHeHO (MJIH ocsiabJieHo),
TO TakKOH OGBEKTHB Ha3bIBaeT- :
C QHACMU2 MAMOM. . Laeumimae o8

Koma u acrurmartusm oco- ceieHus
GeHHO npOABJAKTCA Yy urupo- Pic. 107, K o6bsICHeHHIO AIBJIEHHUS aCTHIMATH3MA.
KOYTOJIbHBIX (oTOrpaduyecKHx
00beKkTHBOB. OGBEKTHBH Ke BH3ya/lbHBIX pedpakTOpoB MOABEpIKE-
HBl TJIaBHEIM OGpa3oM BJIMSIHHIO CepHYeCKOH M OCTaTOYHO# Xpo-
MaTHyecKo# abeppatiuil.

®ororpaduyeckuit 06beKTHB 00/afaeT elme OXHHUM HEZOCTATKOM.
Dotorpadupys TOT HJIH HHOI NpeAMET, MBI XOTHM HMETb €ro noao6-
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foe usobpaxenve. Onnako 310 He noaydaerca. Ecan Obl uzobpaxe-
HHe GLJI0O B TOYHOCTH NOAOGHO OPHTHHAMy, TO MBI CKasajd Owl, 4TO
oHo opmockonuuro. Jliobas onTHueckas CHCTEMa He YIOBJIETBOpSET
YCJIOBHIO OPTOCKONMHUHOCTH. B 3TOM J1erko yGepuThesi Ha Cieayioliem
npumepe. Hapucyem Ha 3KpaHe NPAMOYTOJbHYIO CETKY H NOJY4UM
€e CHHUMOK. Mbl YBHIHUM, 4TO H300pa)keHHe MOXET HMeTb OJMH U3
ABYX BMIOB, Noka3aHHbIX Ha pHc. 108. IlomoGHoe aTOMY HCKa)keHHe
macmTaba M3o6paxkeHuit HasbiBaercs Oucmopcued. Juctopcusi 00s-
3aTeJbHO JOJKHA GLITh HCCJEN0BAHA U B pe3yJsbTaTe H3MEPEHHUsl KOop-
NUHAT 11aJI0 BHOCHTH COOTBETCTBYIOLIHE MONPABKH.

PaccmoTpuM Teneph BONpoC O paspemaioiieil cuie ¢otorpaduye-

cKoro o6bekTHBa. J1151 5TOro BO3bMEM TaK Ha3biBaeMblH TeCT-00beKT—
CTEK/JSIHHYIO MJIaCTMHKY, Ha KOTOpPOH
. HaHeceHB! TEMHBIE TOJOCH Ha CBETJIOM
(doHe MO ONpeleJSeHHOH cHcTeMme, C
pa3/JHYHBIM  KOJMYECTBOM TOJOC B
KBaJpaTHOM CaHTHMeTpe, T. €. C pas-
/ JIMYHOH NJIOTHOCThIO HaHeceHHus. Ocge-
mas TecT-00beKT, MBI MOXKEM paccMmar-
Puc. 108. [ucropcus obpextmsa.  PHBaThb ero usobpamenue. Ilocne mo-
Jy4eHHsI CHHMKa TecT-06beKTa pac-
CcMaTpHBaeM H300paKeHHS 3THX «MAapOK», NOJYHYEHHBIE B PasJUuHBIX
MecTax noJs 3peHusi. Tak MOXHO YCT2HOBHTh, B KaKOH M3 Mapok
JIMHHH BHJHBI Pa3fenbHO, @ B KaKOH OHH BCJEACTBHE BJ/HSHHUS abep-
paunuit cauBaTCA. ITO JaeT BO3MOKHOCTb ONPENHThL PaspeliaolLyio
cuay obvekTHBa. Ecny, HanpuMmep, yKa3aHo, 4TO B HEHTPE 1015 3pEHHA
paspemaionias cnocoGHOCTL paBHa 25 JMHHA Ha MHJIIMMETD, TO 3TO
03HauaeT, YTo Bce abeppalluH, JeCTBYSI COBMECTHO, NIO3BOJISAT YBUAETh
pasjesbHO JBe JIMHHH, Haxojsliuecss APYr OT APYra Ha pPacCTOSHHH
0,04 MM. Uem Gosblue «IHHHHA Ha MHJJHMETD», TeM BBIIE paspelian-
mas crnoco6HOCTL 0OBbeKTHBA.

Ipu nosyyeHuH CHHMKOB pa3pemiaiolias cnocoGHOCTE OGBEKTHBA
€llle HHYero He FOBOPUT O KayecTBe CHHMKa, U BOT HoyeMy. SMYJbCHs
doTorpaduueckoil MIaCTHHKH HMeeT 3epHHCToe crpoeHue. [lpu moay-
YEeHUH 3BE3JAHBIX M METEOPHBLIX CHHMKOB yNOTPebsiioT BHICOKOYYBCTBH-
TeJIbHbIE SMYJIbCHH [JIACTHHOK HJIH IVIEHOK, &8 OHHM KD yIHO3epHHCThHIE.
ITo yXyALI2eT COBMECTHYIO Pa3pelaloilyio CnocoGHOCTh CHHMKA.
IKpynHo3epuucTas 3Myabcusi 06iafaeT paspemamomell cnocoGHOCTHIO
50—70 JHMHME HAa MHJAJIMMETP. STO HAJO YYHTBIBATb NpPH BhiGOpE
06beKkTHBA, [1NaCTUHKH, HMEIOIHEe HHU3KYI0 YYBCTBHTEJNBHOCThL, 00/a-
JaloT paspemaionieil cnocoGHoCcTh0 okosao 300 JHHUE HA MUJJIUMETP
H TNO3BOJISIIOT HKCIOJIb30BaTh JY4YlliHe OOBLEKTHBBL.

B 3akjl0ueHHE OCTAHOBUMCS e€lle Ha ONHOM SIBJIEHHH, KOTOpOe
Ha3bIBACTCS KpuBUs3Hotl noas. Y HEKOTOPBIX OOBEKTHBOB (MJIM BOTHY-
TBIX 3epKaJj) «yJOXKHTb» Bce M300paKeHHe B OJHY IJIOCKOCTb HEBO3-
MoxHO. Paccrosinne 0 GoKyca OKasbIBaeTC 3aBHUCSAIIHM OT HaKJOHA
JAydeii K rJaBHOH onTHYecKod ocH. Takoe nojie HHOrJa HasbiBaloT
kpuBeiM. Ilpu 3TOM 1nose MOXeT OBITb BHINYKJLIM HJIH BOTHYTBHIM,
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B 3aBHCHMOCTH OT CBOHCTB  O0BeKTHBa. B rakoM cayuae
IIACTHHKY (@ Jydlle TJIEHKY) NPHXOAHTCH BHIFHOGATb C TEM, YTOGLI
KaK UeHTpa/bHble, TaK H KpaeBble YacTH MOJIA 3PeHHs Oblid B ¢o-
Kyce.

§ 9. Hananka ontuueckoii cucremn peppakropa

Ecn HIKHHA npefesl BOSMOXKHOIO yBe/JHYEHHS TeJNeCcKONa omnpe-
Jensiercsl, KaK Mbl BHJIENH, Pa3MepOM BBIXOJHOTO 3payka, TO BepX-
HUH npejien — KayecTBOM H306paxeHu#. OkyJasphl ¢ GOKYCHBIM pac-
CTOSIHHEM, MEHbIUHM 5 MM, Ha NpPaKTHKe He NPHMEHSIOTCS NO JABYM
npuyunam. Ilpy GonbLIOM yBeNMUEHHH 3HAuUUTE/NbHOE BJMAHHE OKa-
sbiBaer Audpakuus. Kpome toro, Typ6ysieHTHEIe NBHXKEHHS B 3eMHOM
atMoc(epe AeNAlOT H306parKeHHA PAacCIJIBIBAIOIMMHCS W APOMKAUIMMH,

Bumecre ¢ TeM audpakuHOHHAf KapTHHA NO3BOJsIeT CYAHTb O Ka-
uecTBe OObEKTHBA M NPAaBHILHOCTH LEHTPHPOBKH Beell ONTHYECKOI
CHCTEMBL.

JinppakuuOHHBIA AHCK ¥ QHPPaKIHOHHBIE KOJMbUA NOKHB HMETh
YeTKHA BUJ, €CH TOJbLKO aTMocdepHble YCJIOBHS B JaHHBIH MOMEHT
HOCTAaTOYHO XOpowiu. Ec/iiM OHM HMEIOT HenpaBH/ILHYIO, U3BHJIHCTYIO
(opmy, KOTOpas coXpaHsercs JIHTEJbHOe BpPeMsi, TO 3TO CBUAETE/b-
CTBYET O MJOXOM KayecTse o6bekrhBa (pHc. 109). D10 MOXKHO mpo-
BepPHTb, Bpallasd OGbEKTHB B €ro OmpaBe — HENpaBW/bHadA GHUrypa
AUPpAKUHOHHOrO JHMCKa JOJ/KHA MPH 5TOM [10BOPAuUBAThbCS.

Puc. 109. Pasauwunan dopMa AudpakuHOlUBIX KoJel B 3aBHCHMOCTH OT KadecTBa OGbEeKTUBA
H PeryJIHpOBKH TejecKomna.

Moxer okasarbcsi, 4T0 AMPPAKUHMOHHLIA JHCK H KOJbLA HMMEIOT
BIIHATHYECKYIO (OpPMY. DTO 03HAYaer, YTO ONTHYECKHEe OCH OOBEK-
THBA U OKy/nApa He COBMNajaloT.

Iinsi npoBepkM nOBepHEM OKYJAp BOKPYT €ro NMpPOAOJNLHOM OCH.
Ecan Bun usobpaxkeHus He MeHsieTcs, TO B HCKaXKeHMH BHHOBAT Ha-
KJOH 06beKTHBa. 115 H3MeHeHHs 3TOrO HaK/IOHA B ONpaBe, B KOTO-
pyio BBHHYHBaeTcs onpaBa OObeKTHBa, NPeLyCMOTPeHBH TpH pery-
JHPOBOUHBLIX H TPH CTONOPHHIX BHHTA. OTnyckKas CTONOpHHIH H 3a-
BHHYHBAsl PEryJHPOBOYHBIA BHHTBHl, MBI MOXeM JAOGHTBbCH HYXKHOTO
noJ10KeHHsi 00beKTUBa, NPH KOTOPOM AH(paKUMOHHAss KapTHHA NpH-
MeT Kpyrosyto ¢opmy. Ilpu 9T0M PYKOBOACTBYIOTCS CJIEAYIOWHM Npa-
Bunom. [lpu opanbHOfi dopme H306pakeHHsi OLMH M3 KpaeB Gyaer
Kasatbcsl Gostee sipkuM. Tor kpafl o6beKTHBa, KOTOPHIH pacioioxKeH
€O CTOPOHBI GOJlee APDKOA YaCTH AMCKa, Haj0 YAAJUTb OT OKYJspa.

HMiorpa okaseiBaercsi pacuUeHTPHPOBAHHBIM caM OGBEKTHB; 3TO
03HayaeT, YTO JIMH3bI HAKJIOHEHH! NOJ HEKOTOPHIM YIJIOM APYT K APYry
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M MX ONTHYECKHe OCH He COBNANalOT C IVIaBHOM ONTHYEeCKOH OChblO Beed
cvcteMbl. B TaKHX c/ydasX Mbl BHAHM He TOYeYHOe H306pakeHHe
3Be3Jibl, a ee MaJeHbKHH crnekTp. O6beKTHB HaJ0 LEHTPHPOBATD, YTO
BHIIOMHSAETCR He CTOJbL MpOCTO. MHOTOMHH30BHIH OGBEKTHB pa3bnparb
caMoMy HHMKOHM o06pa3oM Helb3si. Ero Hano oriarth cheluanucTy-
onTHKY. JIBYXJHH30BHI OOBEKTUB IEHTPUPOBATh MOXKHO, HO 3TO IC-
TpeGyer 3atpaTs! GOJILIIOrO KOJIHYECTBA BPEMEHH.

O6beKTHB Hajno OCTOPOXHO pas3o6path. OTNycTHB 3aXHMHOE
KOJIbIIO ONpaBhl (BEHIBHHTHB €ro), OOBEKTHB OCTOPOXKHO MepeBOpauH-
BAalOT TaK, uTOGH 0Ge JMH3H BbIal¥ Ha MSATKYIO NOACTHJIKY, 6e3
cisura. Ha dacke o6bekTHBa (MaTOBOM Kpae HHMCKa) HaHOCHT Ka-
paBzamoM V-o6pa3Hyio 4epTy Tak, 4TOOEl OHa 3aXBaTHJa O0e JIMH3HIL
Toraa nocne c60pKH OGBEKTHBA Hajo GYNET COBMECTHTb 3Ty QUIYpY
B NpEeXHEM MNOJOXeHHH JHH3. HameHssi TOMMHY NPOKJIANOK, OT-
JeNSIOWMX JHH3Bl, MEHSIOT HX B3aMMHBIH HakJjoH. [lpu stom Hajo
IS Hayajla M3MeHUTb OfHY M3 MPOKJAJA0K — TY, BJOJb KOTOPOH Oblia
HanpaBlieHa JMcriepcHsi HaGmionasuerocs cnekrpa. OcTOpOXHO co-
6paB OOBEKTHB, aKKyPaTHO NOMECTHB ero B OnpaBy (uns wero Haje-
BalOT Ha Jexalluii Ha MATKO# MOAKNajKe OOBEKTHB ONPABY, a 3aTeM,
OCTODOXHO TlepeBepHYB ONpPaBy BMecTe C MSTKOH MOAKJAAKOH, 3a-
BHHYHBAIOT CTOMOPHOE KOJBIO), YKPEMISIOT OOGBbEeKTHB Ha ero MecTo
B TeJlecKome M CMOTPAT, Kak H3MeHMJach KapTuHa. LlenTpupoBka
06beKTHBa NOTpeGyeT MHOTOYHC/AEHHBIX NPO6 M MOBTOPEHHH 3TOro
npoliecca.

[lpi 5TOM Haj0 NOMHHTb, YTO OPOGHl HaJO NPOHM3BOAHMTE, HaGJIO-
nas 3Be3fbl, OAu3KHe K seHury. Habmonawommiics CHEKTP 3Be3fnl
MOKET BO3HHKHYTb He H3-3a HEHUCNPABHOCTH MeHTPHPOBKH, a
B peayabrate HelicTBHSI auddepeHnuanbHOMN pebpakiuy  seMm-
HOit aT™MOchephl — ammoceproii Oucnepcuw. Y SeHHTHBHIX 3Be3ft
ee Her. ‘

§ 10. Pedaexrop

B orpaxareNbHOM TelecKoNe — pehrexmope — NapalienbHbi
ny4yoK Jydell majaer Ha BOTHYTOE 3epKajo, HMeioilee ¢opMy napa-
GoJoMAa BpatleHHsi, OTpaXkaerc OT Hero W cobHpaercs B TJ1aBHOM
doKyce, rae cosjaeTcs TOYeUHOe H300paeHue, OKpYyXeHHOe, Kak H
y pebpakTopa, AudpaKIHOHHEMH KosbhamH. [lpu momoumy okynsipa
MOXHO paccMaTpuBaTh yBelW4eHHOe H300parkeHHe HeGecHOro cae-
THJA, T. €. BBINOJHATDL BH3YyaJ/JibHbIC HaOJIIoJIeHH . Tak Kax rJjaBHbIA
boKyc 3epKasa NoMellaeTcsi M1y NOBEPXHOCTbIO 3epKala H o0beK-
TOM, TO Haj0 ¢BBLIBECTH» JAy4 M3 TpyGHl pednekropa. [ns sroro mnc-
[0J1b3yeTCs HECKOJIBKO PasHYHBIX CHCTEM.

Ha puc. 110, a u3o6paxena HauGosee AOCTYNMHas JIOGHTENIO CH-
crema Hpiorona. Jlyy ¢BBIBOZMTCS» B CTOPOHY NPH NOMOILH MaJjoro
HakJOHHOro (moj yraom 45° K riaBHOH ONTHYECKOH OCH) MJIOCKOro
3epKana; 3jech NOMelllaeTc OKyJaap (MK Kaccera ¢ dotorpaguue-
cKO# mJiacTHHKO#), CMoTperb B TPYOY NpHXOAHTCA COOKY.
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Cucrema Kaccerpena (pue. 110, 6) cocrour 3 rsasHoro napa6o-
JIM4eCKOro sepKasa, B HEHTPE KOTOPOTO ellie IPH €ro HU3rOTOBJEHUH
6bLI0 cleslaHO UeHTpallbHOe OTBepCTHE LIS ¢BHIXOXa» Jydedl,

BTopHuHOe Majoe 3epKasto HMeeT 3hech GOPMY BHIYKAOrO THIep-
6osiona BpallleHHs, YTO HeOOXOAHMO il YAJIHHEHHA [JaBHOTO ¢o-
KYCHOTO paceTOAHHA CH-
CTEMBEL.

Cucrema Hacmura cxon-

Ha c cHcreMoli KaccerpeHa,

C TeM OT/IHYHeM, YTO B Hed )
ecTb TpeThe, IJIOCKOE MaJsioe
3epKasio, BHIBOZsIEE JIYUH,
Kak B cHcreme HpioToHa, B
cTOpoHy. Xoj Jy4ell MOXKHO
npocienutb Ha puc. 110, 6.

B s10i1 cucreme Her HeOGXO-
AMMOCTH  TPEJBAPUTENBHO 4)
CBEPJUTh MapaboaHdyeckoe
3epKano.

Cucrema I'peropu cxog-

Ha ¢ cucteMoit Kaccerpena,

HO B Hell Maloe 3epkKaio,
uMerollee GOpMy BOTHYTOrO
JITHICOHA BpallleHHs,
YCTaHOBJIEHO 3a IVIABHBIM ¢
doKycoM GOJBILOTO 3epKaja
(puc. 110, o).

['naBHOe npeumyliecTBo
peduieKTOpa COCTOHT B TOM,
UTO y Hero Het XpomarHuye-
CKOH aGeppanud H IOTOMY
OH He JaeT OKpallMBaHHA —|
H306pakeHUH HebecHBIX ‘
cBetun. HeGonbuiyio xpoma-

THYecKylo abeppanuio Mo- b
uc. 110. PasiuuHbie CHCTEMB OTpPaXKaTeJbHBIX Te=
KET BHECTH OKYJsAp. neckonos: a) cucreMa Hbiorona, 0) cucrema Kaccers

Y pecpJIeKTopa MHOro H  PeBa, 6) cucrema Hoscmura, &) cucrema [Iperoph.
HejocTaTkoB. Bce apyrue
abeppauun — cepHuecKasd, KoMa H acTHIMatusM y Hero ropasjo
6oubie, YeM y peppakropa. OH Takxke 061afaer OYeHb GOJBIIOH
(hoToMeTpHYECKOH OLIHGKOH rond,

Hnsa actpoHoMa-mo6uTeNs pedVeKTOp OCOGEHHO LEHeH TeM, HYTO
€ro MOXXHO H3rOTOBHTb camoctosTesnbHO. Ilonpo6GHoe omHcaHue mpo-
necca M3roros/eHust pediiekropa MoxxHO Hakith B kHure M, C, H a -
B alw uH a «CaMose/IbHbIf Teseckon-peduiekTop» (M.: Hayka, 1979).

Uentpuposka peduiekropa. IsaBHas 3safaua, KOTOpYIO IIpecse-
Ayer LEHTPHPOBKA, COCTOHT B OTHICKAHHH JJif BCEX SJIEMEHTOB CH-
CTeMBl — IVIaBHOTO 3epKa/ia, IJIOCKOrO 3epKaJja H OKyJsdpa — mpa-
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BHABHHIX nojoxeHuii. T1o3TOMy BCe 3TH 3JeMeHTH CHalMeHn ycTa-
HOBOUHBLIMH BHHTaMH.

XoTsl cnoco6bl neHTpHpoBKH onncansl B kuure M. C. Hasawnna,
MBI HaMeDeHHl MOJEJUTbCH COOCTBEHHLIM ONBITOM ULEHTPHPOBKH pe-
daexropa.

Ha puc. 111 mokasaHoO YCTPOMCTBO ONpaBHl [J1aBHOrO 3epKaJa;
OHa COCTOMT H3 MeTa/JIM4ecKOH paMbl, HMelollell BHJ KOJbLUA (A1
BeHTHJIANMH 3epKana), K KOTOPOH NpUKpelieHbl TPH MJIOCKHE MO-
Jochl — BuicTynul Ay, A, B A, B Kaxaom M3 BHICTYNOB CAe1aHO MO
IBa OTBepcTHH a, U b, OTBEpCTHA b, ¥MelOT BHHTOBble Hape3kKH,
B KOTOpble BBHHUHBAIOTCH PEryJHpOBOuHble BHUHTHL Dp. OteepcTHs ap

el
A T L

Puc. 111. Cucrema ycTpoiicTBa OnpaBhl 3epKaja.

CJieNlaHBl HECKOILKO GOJIBIIMMH, ¢ TeM YTOGH 3aKpenJisiioliie BHHTH By
MOTJIH CBOGOAHO NPOXOAHTb uepe3 HHX.

3epkalo yKpemysercs Ha KOJbLeoOpa3Hoil paMe (BHYTpeHHAsS
rpaHulla paMbl H3ofpaxeHa Ha puc. 111 NpepLIBUCTON JHHHEH).
ABTOp YKpenas/a sepKajo NpPH NMOMOULH &MANOKY €1, Cys «.vy Co. Onxaxko
5TO HeXOpOLUO, TaK KaK JanKH MOTYT CKOJIOTh Kpasi 3epKaja. ITosromy
JKeJaTeJbHO MU3TOTOBHTb KOJIBIO ¢ 3aCHYThHIM BEPXOM, KOTOpOe mHpH-
aJi0 65 BCE 3ePKAN0 K paMe Yepe3 NOJIONKEHHBI 0]l HEro o KpasM
BOIJIOK Wi ¢uanenb. locie 3T0r0 MOXKHO NPHBHHTHTDL ONpaBy K pame
BHHTAMH Cp.

Uro6bl COEAMHHTh ONpaBy 3epKajia ¢ TPYOO#, K 3ajiHed YacTH
TpY6bl NPHKPEIIAETCH MacCHBHOE KOJBUO C TpeMsl NPpHKpeneHHbIMH
K HeMy KpoOHWTeiiHaMu B QopMe yroakoB. B KaxjoM M3 yrojikos
npojensiBaeTcs OTBEPCTHE C Hape3Kod, B KOTOPOe 3aBHHUHMBAIOTCH
zakpenasiouse BUHTH B,. C HX NOMOLIbIO 3epKaJlo NPOYHO NPUKpel-
Asiercss K Tpy6e, a peryJHpOBOYHble BUHTH D) MN03BO/AIOT H3MEHSATDH
HAKJIOH 3epKajia MO OTHOLIEHHIO K MPOJOJBHOH OCH TPYOHL. [Tonesno
HaHecTH Ha ompaBe 3epKaja M Ha KOJblle TPYObl METKH MOCJe TOro
KaK 3epKaJ0 yCTaHOBJIEHO Ha MECTO. 10 MO3BOJIHT BHOC/IEACTBHH BOC-
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CTaHOBHTDb NpeXKHee MONOKeHHE 3epKaJla noc/e ero CHATHA H COKParTH
BpeMsl, yXOJsiiee Ha NOBTOPHYIO YCTAaHOBKY 3epKaja. :

Hro6bl yGepeub 3epKasio OT MBLIH, MOJIE3HO H3TOTOBHTb KpHIIIKY,
KOTOPYIO C/eAyeT BBOAHTb BHYTPb TPYOHl uyepe3 GOKOBOE OTBEpCTHe
B HeH, 3aKpblBaeMOe IOCJe HCNOJMb30BAHUSA 3aCHOHKOM.

¥Y3en KpensieHMs IUIOCKOrO 3epKajia JOJXKeH HMeThb GOJbllee KO-
JIMUECTBO PEryJHPOBOYHLIX mpHcnocobieHuit. OH u3o6paxeH Ha
puc. 112, Jlns yKpensieHHsi NVIOCKOTO 3epKaJja M3TOTOBJSieTcs CILIOMI-
HO# WHAHHAP A, KOTOpHIA cpesaH noj yrioM 45° K ero mpoaosibHO#M

£ .
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Puc. 112, Cxema KpenJenust mJOCKOro 3epKasa BHYTPH TpyOb peduiekrtopa.

oci. B ero mnepennefi uacTm ycraHaBiHBaeTcsi ONpaBa MJOCKOTO
3epKaJja, KOTOpPYIO MOJIe3HO clleslaTh B BHJe KPYIJ0il KOpOGOUKH (B Hee
JAXKeT 3epKa/o MONHPOBAHHOA M alOMMHHDOBAHHOH NOBEPXHOCTBIO
HapyxXy) ¢ BUHTOBOH Hape3KoH Ha BHelliHell LHJIUHAPHYECKOH CTEHKe.
Ha 51y HapesKy J0/KHO HAaBHHYMBATBbCS KPEMEKHOE KOMbLO, KOTOpOe
TIpHKMET IUIOCKOE 3ePKallo K JHY KOPOOOYKH CBOHMH 3aKpaHHaMH,
Ilox 3epkano Hafo MOAJIONKHUTH MSATKYIO MOACTHJKY.

Merannnueckuit uuavuap A uMeer B cBOeil 3anHell uyacTH crep-
®eHb D, cBo60AHO (HO Ge3 M3JHIIHel CBOGOALI) BXOASALIUE B CTOHKY
B BHle crepxHA E uepes orBepcte a. CHapym®H Ha crepxeHp D,
obJafalol Uil Hape3KOH, HaBMHYMBaercs rafika F. Bech munuugp A
MOXeT CBOGOJHO MepeMellaTbhcsi, €CJH ero He 3aKPENHTb PeryJaupo-
BOYHBIMH BHHTaMH. [l 3TOro K crepxHi0 £ OpoyHO mpuKpenseH
auck C', umeromuii Takoll XKe AHaMerp, yTO W UMAMHAp A. B HeM
Clle/laHbl TPH OTBEpPCTHst C Hape3sKaMH, B KOTODble BXOAST TPH pery-
JIHDOBOYHLIX BHHTA, by, by u bg.

Taknm o6pasom, crepxeHn E M nmiausgp A JaloT BO3MOXKHOCTb
HaKJIOHATb 3epKaJio B HYXKHOe NOJIOXeHHe; C APYroil CTOPOHEI cTep-
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weHp E 3aKanukMBaerc HapesKo#l, KOoropas IpH NOMOLIH JBYX raex,
H, u H,, npukpennsier croiiky E kK okyaspHoO# nocke K; B 3T0# J0cKe
uMeeTcl OTBepcTHe /A YCTAaHOBKHM OKY/IapHOro ty6yca Q. Buyrpu
5TOro Ty6yca AOJIKHA NepeMelllathcsl TPYOOUKA C YKPelJIeHHHM B Held
OKYJISIPOM; 3TO nepeMellleHHe MOXKHO Jie/1aTh IPH [IOMOINH KPeMasbephl.
ONlHaKO MOXKHO 3TOro H3bexarb. MOXHO cllenaTh Ha 3TOH TPyGouke
HapesKy, KOTOpasi NO3BOJiMJIa Gbl BBHHUMBATh OKYJSPHYIO TPYOKY
BHYTPb Ty6yca Q nia GOKYCHPOBKH OKyJspa.

Okyaspuas 10cKa NpHBHHUMBaercA K Testy TPyObl TpeMs BHH-
TaMH py, Py U P, PAAOM C KOTOPHIMH TOMEINAIOTCSA TPH PEryJHpPOBOY-
HEIX BUHTA ¢y, {5 U 3, [O3BOJSIOINX H3MEHATb HAKJOH OKYJsIPHOH
JIOCKH.

Jli1s ueHTpHPOBKH peduieKTOpa MoJie3Ho, KpoMe OKyJsipa, 3aroro-
BHTb JVIHHHYIO TPY6KY (IOCTHPOBOYHYIO), KOTOPYIO MOXHO GBLIO OB
yCTaHaBJAMBaTh BMeCTO OKyJasipa. Tpy6ka Ges ONTHKU LOJ/XKHA ObITb
IJIMHOH OKoJIo 25 ¢M ¥ MMeTb B fepeiHell 4acTH Kpect HuTell. B 3aaueit
ee yacTH Haj0 YCTaHOBUTH HeOOJBILUYIO IJ1a3Hyw auadparmy ¢ oTBep-
ctHeM 2—5 mm. T'nas uabaiopatensi, CMOTPAILMEA CKBO3b 3TO HeGOJb-
1i0e OTBepCTHE, AOJIKEH OTYETVIHMBO BHETb NepecedeHHe Kpecra HHTel
B LleHTPe MoJsi 3peHHs TPYGKH. 3aTeM B IeHTpe 6O/bIIOro napaGo-
JIMUECKOTO 3epKasta Hall0 HaHeCTH TYLIbIO HeGOJBLIYIO (TOUKY», Ta-
Ky, 4ro6bl OHa Ghiia BHAHA BIOCJEACTBHH Yepe3 IOCTHPOBOYHYIO
TPYOKY. DTHM MBI HHYEro He MCINOPTHM, TaK Kak IleHTpasibHas 30Ha
3epKaJa, 3aropoxenHas oT 00BbeKTa MJIOCKHM 3epKaJjioMm, 1OpH Ha6J110-
neHusx HeGecHRIX cBeTHJ «He paGoraer». M, HakoHen, Ha BHellHed
yacTH KOJblla OMNpAaBH JIOCKOTro 3epKalia Hajlo HATSAHYTb [Be YepHble
HATH 10 B3aUMHO MepNeHJUKYJSPHBIM HanpaBJeHHsM, TakK, YTOOH
o6pasymomuiics KpecT HaXOAWJCA B LEHTDE ONpPaBLL

Tenepb Bce MNOATOTOBJEHO JJISi TOTO, YTOOHI Hayarb HEHTPUPOBKY.
ITocMoTpUM, KaKHM YCJOBHAM [OJXKHA YIOBJETBOPATL LUEHTPHPOBAH-
Hasl. CHCTeMa.

Tak Kak BHeWIHsA YacTh OlpaBhl IVIOCKOTO 3epKaJja BBICTYNaer
HaJl ero NOJIHPOBaHHOH MOBEPXHOCTbIO, TO Habulojarelb, paccMaTpH-
BAIOIH{ MJIOCKOE 3epKaso 4Yepe3 I0CTHPOBOYHYIO TPYOKY, BHJHT pas-
JeIBbHO W KPecT HUTell M ero oTpaxeHHe B INIOCKOM 3epkaie. [lepe-
ceyeHHe HTHX ABYX KPECTOB OH BHAMT KakK HeGOJbLIOH KBalpar HIH
napaJsJeorpamm. HaﬂpaBHB TeJECKOIl Ha OCBeHLeHHbIﬁ paBHOMED-
HbHIM CBeTOM fAPKHi (GOH rony6oro Heb6a, MBI JOJKHBEI YBHACTb BCe
GOJIbILIOE 3ePKaNo; B €ro UeHTPe AOIKHO OblTh BHUIHO H300paxeHue
IVIOCKOrO 3epKaja, a uepHas TOYKa, HaHeceHHas HaMH B ILeEHTpe
60JILLIOrO 3epKalja, JOJKHA ObITh BUAHA BHYTPH Napajjiesiorpamma,
06pa30BaHHOrO KPecTOM HMTe#l ONpaBbl IVIOCKOTO 3epKajla U €ro or-
paxennem. HMsobpaxenne e 4epHOH TOYKH JOJ/KHO, KpOME TOro,
COBMNajlaTh € KPECTOM HHTEeH IOCTHPOBOYHOH TPYOKH. Ecnu orBecTH
rJ1a3 OT OTBEPCTHA IOCTHPOBOYHOH TPYOKH, Tak, 4ro6bl OH OBLI XO-
polIO OCBellleH RHEBHBIM CBETOM, TO Mbl YBHIHM H3o6paxeHHe cOb-
CTBEHHOTO rJ1a3a, co3jaBaeMoe Bceil onTHueckol cucreMoil. Cper npH
9TOM NPOJE/bIBAET CJAeAYIOMHA cA0KHBH nyTs. OT riasa OH uIer
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yepe3 IOCTHPOBOUHYIO TPYOKY K IJIOCKOMY 3epKasy, OTpaxaercsi OT
Hero K GOMbLIOMY 3epKaly, OTpaaercs Hasaj OT OOJIBLIOTO 3epKaJja
K IJIOCKOMY M, OTPa3HBIIHCH OT NOCJEAHEro, Nonajaer OnsTb B rias
na6moparensi, Ilpu HeHTpHPOBaHHOH cHcTeMe H306pa)keHHe rJiasa
JAOJIKHO ObITh BHIHO B LeHTpe Hapajylejorpamma, cOBHNajath ¢ H30-
6parkeHHeM YepHOH TOYKH N HaXOJAUThbCHA HA KpecTe HUTel 0CTHPOBOY-
HOll Tpy6kH! VIMeHHO TaKOfi KapTHHBI Hago AOGHMBATBLCH NPH BHINOJ-
HeHHH HeHTPUPOBKH peduiektopa cHcteMul HbloroHa. 310 penator npu
MOMOIIH BCeX OIMCAHHBIX BHILUE PEryJHPOBOYHEIX BHHTOB.

Ilpexne Bcero Hano NPaBHJIBHO PAacCNOJOXKHTb IIOCKOE 3epKallo
OTHOCHTE/IbHO OKYJSPHOH vactH, Al Yero Haj0 YCTaHOBHTb IJIMHY
cTofikH E. D10 MOXKHO cllefaTh 3apaHee NOCJ]e HECJIOXKHOTO pacyera.
Heo6xonuMo, yTOOH! LEHTP NJOCKOrO 3epKasla HaXOAHJcAd Ha IMpo-
JOJMBHOH LeHTpaJbHOA ocH TpyGel. [lepemelneHye miockoro sepkKana
BJ0JIb CTOAKH OCYIIECTBJSIETCA BpalleHHeM raek f; u H,.

Iocsie aTOrO HAfO YCTAHOBHTH IJIOCKOE 3epKaslo B TAaKOe TOJIOXKe-
HHe, 4TOGEI ero HeHTp ObLT BHJEH Ha NPOAOJLHOH OCH IOCTHPOBOYHOM
TPyO6KH. DTO OCYIIECTBJSETCS NyTeM INepeABHKeHHdA crepxHa D, my-
TEM 3aBHHYMBaHHA TafikH F M OTnycKaHusl BUHTOB b, Ha cTOfike E.
D1H Ke BHHTH NOMOTYT NOCTABHTb IUIOCKOE 3epKaso MNoj yrjom 457
K OcH IOCTHPOBOUHOH TpyOKH. Hrak, mocne aTHX omepaumii Kpecr
HHUTeH I0OCTHPOBOYHOH TPYOKH 6yjieT HaXOAUTLCA B LeHTpe Napajjieno-
rpamMMa. Tenepp Hajo yCTaHOBHTb MJAOCKOE 3epKajlo TaKUM 06pas3oM,
4TO6H B Hero GbLIO BHAHO IJIaBHOe 3epKaso. D10 OCyllecTBJsiercd,
BO-NEPBBIX, BpalleHHeM Bceft cTORKH E BOKpPYr HanpaejeHus H,H, u,
BO-BTOPHIX, HAaKJOHOM Bcell OKYJISIpHOH YacTH NPH NMOMOIIY BHHTOB pj
¥ G, MBI JO/XHB YBHAETb NOC/IE BRINOJHEHUS 3THX onepauyi 3aaHee
OTBepCTHEe TPYOGKH B MOJIOXKEHHH, KOHIEHTPHYECKOM MO OTHOLIEHHIO
K Kpalo OJSi 3peHHs IOCTHPOBOYHOH TPYOGKH.

Tenepp MOxHO O6yHeT NPUCTYNHUTh K LEHTPHPOBKe GOMbIIOrO
sepkana. [locMoTpeB BHYTPb IOCTHPOBOYHOH TPYOKH, MBI YBHAUM
OCBellleHHYIO TMOBEPXHOCTbL (OJbIero 3epKajda H OTpaxkeHHe B HeM
manoro. Perynupys suutel B, u D, OGyneM no6HBaTbCHd TAKOTO HX
pAacmnoJIoKeHusA, KaK ObJI0O ONHUCAHO BhIUIE.

[locsie okoHuaHHS ONMHCAHHBIX ONepalUil HaJl0 3aMeHHTb HOCTH-
pPOBOUHYIO TPYOKY OKyJdApOM H HauaTh HCHHTaHHe MO 3Be3daMm,
IKcTpadoKaabHble H300paXKeHWs JNOMKHH OBITb KPYIJIEIMH, DaBHO-
MEpHO 3aJIHTHIMH CBETOM, C TeMHOH LEHTPaJbHOH ABIPOUYKOMN, €TeHbIO»
IWIOCKOro 3epKana. Ec/iiH 3TOro Her, TO Hal0 YTOUHATb UEHTPHUPOBKY.
dokanbHEe Ke H300pa)keHHs 3Be3J — MaJieHbKHe JHGpaKLHOHHHE
JMCKH, OKDYXEHHBIE€ KOJIbLAMH.

Yxon 3a pediekropom. [Iponnnawinas cuja pedekTopa 3aBHCHT
KaK OT KauecTBa OTPa’KalomHX IOBepPXHOCTeH, TaK H OT KadecTBa MX
NOKPHITHS META/JVIHUECKHM OTPaXKAIOUIUM ¢JIoeM H ero yuctorel. Ilo-
3TOMY 3epKajla Haj0 3aKPHIBATh CleHHaJbHBIMH KpBILIKaMH BO H30e-
JKaHWe nonaganvs neid. M Bce-TakH, HeCMOTps Ha Bce MepH Npeno-
CTOPOXHOCTH, NMBUIb Ha HHX nomajaer. UnhcTKa 3epkaja — omnepanus
He OYeHb @Npocrasl, TaK KaK HaJ0 HUKOHM o0pa3oM He MoLlapanarb
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HaHeceHHbI Ha 3epKano TOHKHH MeTanandeckui cofl. [Iuins yransior,
cMaxuBasi ee C 3epKasa MATKo Geuubeil KHcTOuKOA. CHIIBHO 3arpsa-
HEeHHOe 3epKaJlO0 MOXXHO NOMBITb. [ifi 9TOr0 NPUrOTOBJSIOT pacTBOP
JIETCKOTO MBUIa B AMCTHJIIMPOBAHHOH BOJe H KYMAIOT 3€PKalo B HeM,
CMBIB MOTOM YHCTOH AMCTH/IJIMPOBAHHOM BOJOH.

C TeyeHHeM BpeMEHH NOBEDXHOCTHBI!I METaN/NHYECKHil C/IOH Bce
paBHO TyckHeeT. [IpuxonuTes €ro yaansiTh, a 3aTeM CHOBA MOKPHIBATH
MOBEPXHOCTb 3epKaJjia HOBHIM METa/IHIeCKHM CJIOEM. Tenepb 3epkana
aJIOMHHHDPYIOT, a paHbliie MX cepeGpuiH. AMOMHHHPOBaHWE MpPOH3-
BOJMTCS B BAaKyyMe NyTeM HaMbUICHHs MeTalla Ha cTekio. 310 Jio-
6ureno HepocTynHo. ITostomy emy NpHXOAMTCS 3€pKano cepeGpHTh,
YTO MPEACTaBJsIET JOBOJBHO CJIOXKHBIH xuMmudeckuii npouecc. Cnoco6
cepeGpenus sepkan onucan B kuure M. C. Hasawuna «CaMo-
JeNbHBIH TeJecKOon-pedIeKTopy.

§ 11. CoBpemeHHble ONTHYECKHE CHCTEMBI

HegocTaTK¥ KJacCHYECKHX ONTHYECKHX CHCTEM, PeppaKTopoB H
peduieKTOpOB, ObUIH HaMH yXKe OMHCaHBI. YiKe AaBHO HCKaJH CHOCOGHI
yMeHblIeHHsl HX BJHAHHA. [Insl 3TOro NpUMEHSIOT COOTBETCTBYIOLLHE
KOPPEeKLHOHHEIE JIHH3E, BBOAHMBIE B ONTHUECKYIO CHCTEMY.

OnMH M3 TaKHX YCOBEPLIEHCTBOBAHHBLIX TEJIECKONOB — anabeppa-
uuonHbl pedaexrop cucremni Hlmuara. B Hem rynasHoe 601110
sepkaso HMeeT CHEepHUECKYIO MOBEPXHOCTE. [MapannesbHBlfl NYYOK
Jyueil, OTpaXKeHHLIA chepuuecKoll MOBepXHOCTbIO, AAeT OYEHb IJIO-
x0e H306paxeHHe, CHJbHO HCKaXeHHOe abeppalusaMH. UTo6bt 3TO
yCTpaHuTb, B TepejHeli yacTH TejecKona yCTaHaBJHBAIOT Mpo3pad-
HYI0 KOPPEKUHOHHYIO MJIACTHHY; MapaJijie/bHble NMyUKH Jyyeit poxo-
IAT 4epe3 Hee paHblie, YyeM OHH MOMaayT Ha 3€pKaso. dta Koppek-
NHOHHAS [MJACTHHA HMeeT OdeHb CJIOXKHYIO achepuyecKyio NoBepX-
HOCTb, KOTOpasi PaccuHTaHa TaKuMm o6pasoM, yTO6LI yCTPaHHTh abep-
pauus chepHYIECKOro 3epKaja M He BHECTH xpomaruueckoi abep-
paqun. Bce pacueTsl BeAyTCs TaKHM 06pa3oM, YTOGHI [OJIe 3peHHsA
MOJIyYUJIOCH BO3MOXKHO GOJIBLIKM.

HM3o6paxenne cosjaercss B MPOCTPAHCTBE MEXAY KOPPEKUHOHHOI
NNACTHHOH M 3epKajJoM — BHYTPH Tejeckona. BriBecTH H300paxe-
HHe HapyXy He JIErKO H MOTOMY KacceTy ¢ ¢ororpaduyeckod nna-
CTHHKO} MOMEIlAloT BHYTPW TeJecKona, TaKk WYTO OHa Juadparmu-
pyeT LeHTpajbHble YacTH KaK JIMH3Bl, TaK d 3epKala. [1nacTHEKY
pacrnoJiaraioT SMyJibCHEed K 3epKany.

OnduM M3 HEJOCTATKOB 9TOH CHCTeMbl fBJAETCH TO, HTO HOJe
3peHHs1 TENeCKONa «KPUBGE» H MJEeHKYy Halo Beirufbars. Jas storo
U3TOTOBJSAIOT OCOOYIO KacceTy, Ha KOTOPYIO HArsrHBaioT [JICHKY.

Teneckonoe cucTemn! llIMEATa M3roTOBJEHO AOBOJBHO MHOIO #
JOBOMBbHO GOJbLIMX pasmepoB. OHM 0GnajaioT GOJbIIOH CBETOCHJION
¥ 1O3BOJISIOT HaG/IOAATh OYeHb cabble OOBEKTHL.

Jlns moJyueHHs MeTeopHuIX ¢oTorpapuii amepukaHCKHE acTpo-
HOMLI CO3aJi CelHaJbHble CBEpXCBETOCH/IbHEIE ONTHYECKHE CHCTEMBL,
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KOTOpbIE TIONyuu/IH HasBaHHe kamep «cynep-llImmars. Cxema yerpoit-
CTBA TAaKOH Kamepwl NOKasaHa Ha pue. 113. ®dororpaduueckasn nienka
€32XMMaercs» BHYTPH Kamephl, NPHXKHMasCb K BHYTPEHHel MoBepX-
HOCTH cepHUECKOH JIMH3B. XOX Jyyell BHYTPH TaKOH Kamephl HOKa-
3aH Ha DHCYHKe CTPeJIKaMH,

Brinaomuiica coperckuit ontux II. JI. MakcyToB H3o6pes ONTH-
YECKYIO CHCTEMY, KOTOpas HOJy4YHJia IIHPOKOEe PpaclpocTpaHeHHe.
Ona uzobpaxkena Ha puc. 114. I'aBHOe 3epkano, Kak W B e¢HCTEMe
IImunra, uMeer cdepuyeckyio NoBepXHOCTb. ONHAKO KOpPEKUHOHHAS

\

Hoppertionsan

o =]
1ARCIIUNE

/}/a/mc Meru
360Ny "
Puc. 113. Xop ayueit B TedecKone «cymnep- Puc. 114, Xop Jayueli B MeHHCKOBOM
IMunT», Teqeckone M. J. Makcyrona.

JIHH33a ropasfio npouie. STO M3rOTOBJEHHBIH M3 XOpPOIUEro OnTHde-
CKOTO CTeK/a MEHHCK, T.e. JIHH3a, OrpaHHYeHHas IByMs OAHHa-
KOBBIMH C(epHYECKHMH MOBEPXHOCTAMH. [/ BmBOZA HM306parKeHHs
U3 TeJleCKOna HEeHTpalbHas YacTb MEHHCKA NOKDLITA TOHKHM CJIOEM
aNIOMHHHS, KOTOPBIA OTpa)kaer My4oK Jyuedl B CTOPOHY IJIaBHOTO
sepkana. KoHeuno, 310 anadgparMupyer UeHTPaibHYIO YacTh 3epKaja,
HO OHa B cucreme BooOILIe «He padoraeTs. Dra cHcTeMa o6JjanaeT 60Jb-
IIHMH JOCTOMHCTBaMH. Y Hee NOYTH HeT XPOMATHYECKOH afeppauuH,

Buusinne apyrux abeppauuil Takxe NPeLeNbHO yMEHbIUEHO, ce-
puyecKHe NOBEPXHOCTH Jierye H3rOTOBJNAIOTCH H, KPOME TOTo, aJiOMH-
HHPOBAHHBIC NMOBEPXHOCTH 32KPHITHI B TeJECKONE H He MOABEPralTCs
LeHCTBHIO aTMOC(EPHBIX BJIMSHME — He 3aMOTEBAIOT H He MBLISTES.
Kcraty, npoMbliIeHHOCTb BbIyCKaeT xopowmuii (oTOOGBEKTHB CH-
crembl MakcytoBa MTO-1000. IIpHcTpouB K HeMy OKYJASip, MOXHO
NOJIy4NTh HErIoXo#l Temeckon ¢ orBepcrieM 100 MM u oOKycHEIM
paccrosiiem 1000 mm. OH mnozBo/lsier nOJMyuYaThb YyBeJHUeHHe JO
120—150 pas.

Henocratkom teneckona . JI. MakcyroBa siBasiercs crefyouLee.
Ecmi MBI XOTHM H3rOTOBHTb TaKOH TeJeCKONm GOJIbIUHX pasmepos,
TO HajO CAenath GOMbIIOH M TOJNCTHIH MEHHCK. CTeKJO JOIKHO GHThb
ONTHYECKH OLHOPOIHLIM, Yero He Jierko joburtbesi. Kpome Toro,
B 0OJIbLION TOJILE CTEKJa MOIJIoLaercss GOJbILOe KOJHYECTBO CBETa
U NPOHHUAKINAA CHJIA TeJNEeCKOMa CHHMKAETCH.

Ilpod. II. 1. ApryHoB paccyHTan HHYIO ONTHUECKYIO CHCTEMY,
HECKOJIbKO Gosiee Bhroamyio. I'viaBHoe sepkano (pue. 115) umeer
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chepuueckyio dopMmy. B cxonsmemcs nydke pacrnosnaraior KOppek-
TOpbI, W3rOTOBJEHHbIE H3 HECKOJNbKUX CMENHANbHLIX JIHH3, HMCIOLIHX
TaKKe chepHUecKHe NoBepXHOCTH. KOppPeKTOpLl HCNPaBASIOT abeppa-
uuH. OnHa u3 HauGosee COBEPLIEHHBLIX cHCTeM APryHoBa, TaK Hashbi-
BaeMasl u30XPOMAmu4eckas, uMeeT OCOObIl KOpPEKTOp, KOTOpHI# CO-
BeplleHHO He BHOCMT XPOMATHYeCKO#i abeppauuK H HCIpaBJseT
octaiabHEe, CHCTeMa HHTepecHa TaKXKe TeM, 9TO, 3aMeHsst KOpPpPekK-
TOPBI, MOXKHO MEHATb 3IKBH-
BaJieHTHOe (POKYCHOE paccros-
OmpawameZe  ype, T.e. AeaTb TEJNECKOM
SR - e MHOrONpOrpaMMEEIM. B 0ps-
Hagpenmap MoM (oKycCe MOXKHO [OJY4aTh
p 3Be3/[HBIE CHUMKH, TAK KakK MpH
: TaKOM KOPPEKTOpe HHCTPYMEHT
Puc. 115, Xop ayuek B Tesneckone II. IT. Apry- oénanaer GOJIbLIJOI';I CBE’I‘OCI/IJIOﬁ.
uosa. [lpu Apyrux  Koppexropax
MOXKHO MOJYYHTb Gosbuine ¢po-
KyCHBle paccTOsHHA, a CJeloBare]bHO, H foJiblIMe YBEJHYEHHUS.
[pu 3TOM JJIMHA TEJeCKOona He H3MEHSETCH. Ilpn Bcex AOCTOUHCTBAX
cucreMl ApryHoBa oHa o6jajgaer H OJHHUM HENOCTATKOM. B Hedt
cO3laeTcsi MHOTO pACCEsHHOTO CBeTa, KOTOPBLA MOXKeT (oxrycupo-
BaThCA H CO3]aBaTh AOMOJHHTE/bHbIE JOXKHBIE H300paKeHHsT — «IIpH-
3paku», D10, BIPOYEM, CBOACTBEHHO M APYTHM CHCTEMaM, COAEpHKa-
MM HECKOJbKO NpPeNOMJSIOLHX MOBEpXHOCTeH.

§ 12. YcTaHOBKH TeJIeCKONOB

Teseckon yCTaHABJIMBAIOT HA POYHOM LUTATHBE. Jlio6oit U3 iuTa-
THBOB MMeeT ABE B3aHMHO NepHNeHiMKyJsApHbie OCH. Bpauienue BO-
KPYT STHX OCeHl MO3BOJIsieT HalpaBHTb TeJleCKon Ha Jio60e CBETHJIO.
- "Tlpocreiiasi yCTaHOBKAa — Q3UMYMAAbHASA] OJHA U3 ocefl B 3TOM
yCTaHOBKE BepTHKaibHasi, a Apyras rOpH30HTa/bHas. BpaiueHueMm
BOKDYT FOPH3OHTaJbHOM OCH Mbl H3MEHseM HaKJOH TejecKona K Iuio-
CKOCTH TFOpDH30HTA, a BpalleHHeM BOKpYr BePTHKAJBbHOH OCH —
asuMyT.

I'opasfo yAoOHEE NAPAALAKMUHECKAR, WIH SK6QMOPUANbRAA yCTa-
HoBKa. OQHA M3 ee OCell YCTaHABJMBAeTCsl NApajl/iebHO OCH MHpa
W HasblBaeTCs noadpuoll ocvro. Bpaiuas Teseckon BOKPYT NOJISIpHOA
OCH, MBI 3aCTaBJIsieM €ro CJei0BaTh 3a CYTOYHOH Napaselbio CBe-
tuaa. TIpHM Ha/lHUMM YaCOBOTO MEX2HH3Ma TEJIECKON aBTOMATHYECKHU
CICANT 33 3Be3jiofl, Bpamasch BOKPYTD mosspHofi ocu. IlepneHanky-
JsipHas K Hell ocb HA3bIBACTCA 0Cbl0 CKAOHEHUL. Bpauas TpyGy BOKpYyP
Hee, MBI MepeMelaeM TeJECKON B IIOCKOCTH Kpyra CKJIOHEHHH.

CyIecTBYIOT iBa OCHOBHBIX THNA [apa/IaKTHYECKHX yCTAHOBOK —
Hemeuxkul W aHramickuil (puc. 116). Hemeukas yCTaHOBKa TpeOyer
ONHOH KOJOHHBI, a aHIVIHHCKas — AByX. PeQueKTophl 4acTo ycTa-
HaB/JMBAIOTCA HAa «BHJOYHHIX» wratuBax (puc. 117).

Muorye Hab/IOREHHS JIOOHTENb ACTPOHOMHH MOXET MPOU3BOAUTD
U 6e3 4acoBOro MEXaHH3Ma, HO 3KBATOpHaJbHas yCTaHOBKa, XOTsd 651
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NPHMHTHBHasl, Gonee ueM xenatesnbHa. [Ipocrefiiiie yCTAHOBKH MOTYP
ChiTb  M3TOTOBJIEHB! 1aX<€ H3 BOAOHNPOBOAHLIX TPYO.

Hano uMeTb NpOuYHYIO KOJIOHHY, MJISi 4ero MOMKeT ObITh HCNOJb-
80B4H BKONAHHLHI B 3emJi0 JepeBSHHBIA cTONG. BepxHAs uacTb

L | a) .
Puc. 116, YcTpolicTRO napanflakKTHYeCKOro WTATHDRA: @) HEMENKOrO THNa; 6) aHIIHHCKOro THNa.

KOJIOHHBI cpe3aeTcsi MOA YIJIOM, PaBHHM reorpagHuyeckoff wHpore
mecTa HaGmonenus. Cron6 OpHeHTHpYyeTcs Nepef| €ro YKpemieHHeM
TakuM o06pa3oM, 4YTOOH IJIOCKOCTh
cpesa Oblla napaJJsiellbHa OCH MHpa.
Ha He#t ykpenmasiorcs pBa NOAWHI-
HHKa, B KOTOphi€ BXOAHT HOJSpHasf
ock, DBMecTo nHOAIIMNHHKOB MoOMKeT
CbiTb  YCT3HOBJEH KOPNYC ABTOMO-
6unsHoro Mortopa. CKBO3b OTBEpCTHE
B NOAIIUNHHKAaX (HJAK B KOpHmyce MO-
TOpa) BCTaBJISIIOT NMONSAPHYIO OCh, Npei-
BapHTeJbHO YKpenuB Ha HeH ToJc-
Tyl0 [OJ0CY B MNepHeHIHKYJIsiPHOM
HanpasJieHHH. D10 OyJAer omopoi Aas
ABYX MNOAUMIHHKOB, CKBO3b KOTOpLIE
NpPOHAET Oocb CKIOHeHHH. BcraBup 3a-
TeM OCb CKJ/IOHEHHH, K KOTOPOH NpH-
" KpellJIeH TeJIECKOII, B 3TH NOAIHNHHKH,
3aKPEIIAIOT OCb KOHTpIiuaiibo#i co cro-
[IOPHBIM BHHTOM TaKHM 00pa3oM, 4ToGhl
OH2 HE MOIJIA BHINajaTh M3 NOIIIHIIHH-
KOB. Ha OJIHOM KOHHE OCH CKJIOHEHHUH Puc. 117, Y¢TaHOBKA BHJAOYHOr0 THNA,
HAaXONUTCA TEJIeCKON, a Ha BTOPOM
NpOTHBOBEC, NEpeMElAIOMACA BIOJb OCH CKJOHEHHA @ TeM,
yTo0bl MOXHO GBHJIO YPABHOBECHTb TeNIeCKOM.

Hacrosimas ¢a6puunas ycraHoBka uMeeT B HHXKHeil YaCTH KOJIOH-
Hbl pery/IipOBOYHBIE BHHTHI, NO3BOJAIOUIYE MEHATb HAKIOH KOJOHHEE
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OTHOCHTEJIbHO FODH30HTA, H BHHTH, I[03BOJIAIOIMIHE [OBOPAYHBATHL
KOJIOHHY BOKPYF BepPTHKaJbHOH OCH A1 MPaBUJIbHOH OPHEHTALHH no
asumyTty. Kpome Toro, K ocsM mnpHKpemJeHhl pasfe/ieHHble KpYrH,
NO3BOJIAIOLIHE YCTAHABJHMBATH TEJNECKON Ha CBETHJIO [0 ero 3KBa-
TOpHaJIbHBIM KOOpJAHHATaM. :

[lpexne yeM HauaThb HaGJIIOAEHHA HA TeJeCKOne, HEO0XOAMMO
y0enuTbCAA, YTO MOJASPHAA OCb MapajJjeiabHa OCH Mupa. J[as 3sroro
HaOMoJaoT CyTOYHbIE ABHIKEHHA 3Be3J.

HaBonnwm Teneckon Ha 3Be3fy, OJH3KYI0O K KynabMmHHanuu. CtaBum
ee B ueHTp noss 3peHus. [lose3no HMeTb OKyJsip C HaTAHYThIMH
8 ero (Qoxyce Hutamu. [locTaBuUB 3Be3j)ly Ha KpecT HHTeH, ciaejiar
3a Heil, nepeMemllas TeJECKON BOKPYr MHOJsIpHOfi ocu. Eciau 3pesna
He CXOAHT C KpecTa HHTeHl — KOJIOHHA TeJleCKona [OCTaBJeHa 0o
a3UMYTy MNpaBwibHO. EciH OHA OTXOAHT «BBEepX» HJIH «BHH3», TO
CyTOYHas napaJgJiesib MHCTPYMEHTAa He COBNajaer ¢ CyTOUHOH mapas-
Jenbo HebecHO! cdepri. Kosnonny Hago nNoBepHyTb OKOJO BEPTH-
KanbHOH ocH. Jenass psa MchbITaHHil, HAXOMAT B KOHLE KOHLOB
NIPaBUJILHOE [OJIOKEHUE KOJIOHHBL.

Teneps Hano NpoBepHTL MPaBUJIBLHOCTb yCTaHOBKH TeJlecKona 1o
mupore. s s10ro BrIOHpaloT He OueHb JAJEKYIO OT 3CHHTA 3Be3ly
86JIH3H NePBOTO BepTHKANa H CIElAT 32 TeM, KaK ee JBHKeHHe OTKJO-
HAETCA OT CyTOYHOH napaajenH. Ec/H oHa OTXOAHT, TO NMPHUXOLHTCA
H3MEHSITb COOTBETCTBYIOLUIMM 06pa3oM HakJoH noaspHofi ocH. [lpu
3STOM CJIeAyeT MoouyepefHO Ha6JaI0AaTh JBe 3Be3Jbl — OJHY K BOCTOKY,
a Jpyrywo K sanany, ofe BOGJH3HM IMJIOCKOCTH [E€PBOro BepPTHKAJA.

[IpaBuipbHas ycTaHoBKa IITATHBA OCOOEHHO BaKHE™ AJIST BBHIOJ-
Henna Qororpapuyeckux HabMIOASHHH, €C/H OHH K TOMY Xe Jie-
JIAKTCA ¢ AJIUTEJNbHON 3KCMO3HIHEH.

Jlisi Gonee Jlerkoro HaBelJeHHs1 TeJeCKONAa Ha HYXKHBIH OOBEKT OH
cHa0kaeTcsl HCKarteseM — He6oJbLIOH 3puTenbHOH TpyOko#H, obaa-
Jawomielt 60/IbIUHM [OJIeM 3PeHHs, YCTAHOBACHHOH Napadnel]bHO ONTH-
YeCKOH OCH TesecKona.

Kpome TOro, Teseckon Jierko npebpaijaercs B actporpagp — npH-
6op 1na dororpadupoBanua HeGa, ec/M Napa/elbHO eMy YKPemuTh
¢gororpadHuecKkyio Kamepy C LIHPOKOYroJlbHbIM 06bekTHBOM. Toraa
CaM TeJIeCKON Hrpaer poJib THAA — BCIOMOraTeIbHOH 3PHUTEJBHOH
TPyOnl, noMoramouie KOHTPOJHPOBATL XOI KaMephl 3a CyTOYHbIM ABHU-
XKeHHem Heba.

§ 13. Acrporpad acrpoHoma-nisGurens

Hrak, pacnoJjaras jaxe npocrefilied 3KBaTOPHAJbHOH YCTaHOB-
ROM, MOXHO NPEBPATUTh ee B acTporpad, NPUrOAHLIA AIA HOJYYEHHHA
dororpaduii 3Be3fgHOro Heba, nepeMeHHHIX 3Be3j, KOMET H T. D.
Jas 3Toro mpexjae Bcero Hafo cAenaTb (ororpaduyecKkyio Kamepy.

Kamepa jiomxkna GbiTh 1pOuHOM. I1o3TOMY Claya/a H3TOTOBIAETCA
Y3 YrOJIKOBOTO ¥KeJle3a KapKaC — «CKeJeT» KaMephl, KOTOPHIH 3arem
o6muBaoT ¢ 60KOB META/VIHUECKHMH JIHCTAMH H HaJEeXHO 3aKpa-
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IUKBAlOT, YTOGH BHYTPh KaMepH He MNOnajaj HOCTOPOHHHH CBeT
(puc. 118). INepenHiolo yacTb Kamepni TaKKe 3aKPHBAIOT MeTaJN/JIHye-
CKHM JIHCTOM, B KOTOPOM CJ/ie1aHO UEHTPajbHOe OTBepCTHE, HEMHOrO
GoJsblero AuMameTpa, ueM AuaMerp obbekTHBA. B saiaHed dacTH Ka-
Mepbl YKPEmJsoT Maskl, B KOTO-
pble GyleT BABHraTbCs Kaccera.
OGBeKTHB Jay4lle BCEro yKper- s
JIATh B ONpaBe, UMelOLEH BUHTO-
BYIO Hapes3Ky, KOTOpas No3BoJser
B HeGOMbIIHX npejenax H3MEHATD
paccTosiHHe OT OOBEKTHBA JO
IJIACTHHKH K TeM CaMBIM (POKYCH-
poBaTb Kamepy. N
Teneps Hafo H3TOTOBHTH JO-

CTaTOYHO HquHy}O NJaacTHHY, Puc. 118. Yerpoiicrso dororpaduseckoit Ka-

o Mephl. B nepeaHefi AocKe YKpenJeHn Tpu
Ha KOTOPOHM YKPENHTb KOJbLUO, B yeuTpupoBouHBIX H TPH CTOMODHHWX BHHTA.

KoTopoe Oyfer BBHHYHMBATbCH

O0teKTHB. Ty MJACTHHY Hal0 B3fAATh TAKHX pa3Mepos, YTOOH
OHa [MOJHOCTbIO 3aKPHIBANa MEPENHIO CTEHKY Kamepbl H Kpemnd-
Jach K «CKeJIeTy» BHHTaMM, BXONSIUMMH B YTOJKOBOe kene3o. Tpu
BHHTa CJyXar A8 KpemseHHs, a TpU APYIHX, YNOPHBIX BHHTA,
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Puc. 119. YcrpoficrBo kKacceTwl asi doTtorpaduiyeckofl Kamepsl.

BBUHUYEHHBIX DPSAOM @ NepBLIMH, CJy:xaT JAJs TOYHOH [OCTHPOBKH
MJIOCKOCTH TJIACTHHBL. DTH BUHTHEL CJyXaT AJAA LUEHTPHPOBKH Ka-
MepEL.

dororpaduueckyio Kamepy Han0 NPHUKPENUTh K Teaeckony, Mna-
pajsielbHO eMy, HO Ha HEKOTOPOM OT HeI0 PacCTOSIHMH, TaK, YTOOHI
nepeaHss yacTb TPYObl He 3acJOHAJMA YacTH MoJA 3peHHA. Jlywiue
BCEro KpefiuTb B TaKOM MOJOXEHHH, YTOOBl HEHTD THXKECTH Kameph!
HaxO[HJICA HAa NPOJOJIKEHHH OCH CKJOHEHHH.

Kaccera, B KoTOpyl0 BXJaJbpIBaeTCA MJACTHHKA (HJHM IJIEHKA MOX
npo3payHoe CTeKJI0), ZOKHA ObiTb CHeJaHa OPOYHOH, C TaKHUM pac-
4eToM, YTOGH! .MJaCTHHKA BCerAa yCTaHaBJHBaJachb B TOM Xe [0OJO-
xeHuH. Jllo6UTeNbCcKHe KacceTsl A/ MOJYyYEHHA XOPOLIMX CHHMKOB
He roAsaTcA. Jlyulue H3rOTOBHTbL KacCeTy RO THMY, [IOKa3aHHOMY Ha
puc. 119. INnacTHHka B Hee BKJaAbIBA€TCA C 3ajHed CTGPOHH H NPH-
XUMaeTcsi K BHyTpPeHHeH pamKe mpyxuHamd. OTKpBIBaeTCs KacceTa
NpH NONyuYeHUH CHHMKA BbIABHXKEHHEM 3aCJOHKH.
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Tenepb MOXHO NPHCTYMHTL K Haslafke Kamepsl. Ee mpexpe Bcero
Ha0 OTGOKYCHPOBATb MO BCeMy MOMIO 3peHHs. JIJIs 9TOro mpousBo-
JAMTCHA HA OJHOH NJIACTHHKE CEPHsl CHHMKOB KaKO-JIHGO SIPKOMH 3e3/ibi.
Tlpn atom Mbl nepemenlaeM TeNECKON TaK, YTOGH BCe CHHMKH pacro-
JIOXHJUCh HAa IJJACTHHKE «UEMOYKOH» B ONPEAeJEHHOM MOpaiKe.
Cnavasia, BLIBHHTHB OGBLEKTHB, [eJiaeM NEPBbIH CHHMOK. 3atem mo-
BTOPSieM CHMMKH, KaXKAblH Pas Jenas OJHH MOJHBIA NMOBOPOT OGBEK-
THBA B HapesKe W CYNTasl NOBOPOTHl. HauMmenbliee, ToueuHoe H306pa-
EHHE 3Be3Jlbl COOTBETCTBYET OT(O-
KYCHDOBAHHOMY IOJIOKEHHIO O0BeK~
THBA.

Moxer okasaTbcs, 4TO 9acTh
NIACTHHKH OyJIeT HaXOAUThCA B (o-
Kyce, B TO BpemMs KaK Japyras
4acTb — BHe (hOKyca. 1o 03Hayaer,
YTO KacceTa He NepNneHAHKyJsipHa
K ONTHYECKOH ocH oO0beKkTHBa. Torga
HAJ0 HAKJOHATb NepelHIol, Hecy-
Y0 OGBEKTHB NJACTHHY, ROMb3YACh
PeryJaHpOBOYHLIMM BHHTaMH. [lpu
HaJIHYHH H306paxKeHHii MHOrHX Le-
MoYeK, pasbpoCaHHBEIX MO HOJIO 3pe-
HAf, JIETKO YCTaHOBHTb, B KaKYIO
CTOPOHY H4J0 HAKJIOHAThL NJIACTHHY.
[Tocne ucnpapiaenns sToR  OWMGKH
HaA8"™CHOBa NOBTOPHTH (OKYCHPO-
BaHHe KaMepel, MOmKeT GbiThb, BABH-
rass OOBEKTHB Ha AOJH 06OpouTa.

Tlpy AAWTENBHBIX SKCIO3HLHSX
Heo6XO[HMO BCe BpeMs NepeMelnarb
TEJIECKON, CJeAs 3a 3Be3J0H B ruj,
Bor TyTr, KoHeuHO, Heo6XOAHMO
HMeTb 4YacoBoi MexaHuaM. [lpegmna-
. rajud TaKylo yOPOILEHHYIO €r0 KOH-
Puc. 120. YeTpoiicTBO CaMOZeNBHOTO Ya- CTPYKIHIO.

COBOTO MeXaHH3Ma K ac-rporpad)y. K HH}KHeMy KOHuy HOJIHpHOﬁ
ocH (pHc. 120) nNPHKPEMIKIOT BB+
TOYEHHBIA M3 NpPOYHOro jepeBa GapabaH ¢ NPOTOYEHHBIMH Ha HeM HO
BHHTOBOH JIHHWM KaHaBKaMu. Ha srtor 6apaban HaMmaThlBalOT TpOC,
HarJyXxo NPHKPENHB OAHH ero KoHel kK 6apabany. Ilpu CMaThiBaHHH
Tpoca ¢ 6apabana Teseckon 6yJAeT BPallaTbCA BOKPYT NOJAAPHOR OcH.
Hanee Tpoc mpomyckaior 4yepe3 pPOJIHK H KO BTOPOMY KOHLIY Tpoca
NPHKPEMJIAIOT COCYHA, HaNOJHEHHHBH BOIOM.

I'pys 6yzer TaHyTh TPOC BHH3 H TeslecKon GyJeT BPallaTbCsi BOKPYP
nonapHod ocu. OJHAKO TPy3 najaeT PaBHOYCKOPEHHO H BpalleHHe
JOJKHO YCKOPATbCS, @ HaM Hajo, uToOn 9acoBOH MeXaHH3M Bpalian
TpyOy paBHomepHo. IlosTOMy B HuKHeH 4aCTH cocylla CleJiaH Kpas,
yepes KOTOphifi BoAa 6yleT BhITeKaTh B BeApo. Toraa Bec cocyna Oyner
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MOCTeNEeHHO YMEHbIIAThCA H MOXHO TaK OTPEryJa#poBaTh KPaHOM BHI-
TekaHue BOAbI, YTOGbi BpalleHHE TeJIECKONa OblI0 PaBHOMEPHEIM. JTO
06GAEryuT CHIAHPOBAHHE. »

[pod. B. A. BopoHUOB-BenbAMHHOB HPEAJIOKHI APYrOd NpUH-
MM YCTPOMACTBA JMOGHTE/IBLCKOTO acTporpaga, B KOTOPOM rHAMpOBaHKe
OCYILIECTBJISIETCH ABTOMATHYECKH, 6e3 NPHMEHEHHA 3PHTE/bHON TpyOH
(Acrponomuueckuét Kanengaps Ha 1950 rog, c. 141). Ecau kawepa
uMeer HeGoJblIOe QOKYCHOE DAcCTOsiHHE, TO MacTad CHHMKa Mal,
TAaK YTO MOXHO 6€3 GOJIbLIOH HOI'PELIHOCTH HEepeMellnaTth KaMmepy He
HENpepHIBHO, a HeGOJbIUWMH TOJYKAMH, Yepes CTOMb MaJjble mpome-
KYTKH BPEMEHH, 332 KOTOpHe H300pakeHHs 3Be3]l He YCHEoT BCJEN-
CTBUE CYTOUHOTO [BHXKEHHSI 3aMETHO pPacCTAHYThCA.

B AcrponomuueckoM Kasennape Ha 1958 r. onyGuKoBaHa CTarbs
M. 1. HosukoBa u O. B. Pxauunmnoil «CaMoseabHbli acTporpad
ans boTorpadupoBaHus 3Be3JHOro HeGa». B 3TOH cTaThe aBTOPHI ONH-
CaJld CBOH OMNBIT H3rOTOBJEHHA JIOOUTEABCKOrO HIHPOKOYTOJbHOrO
acrporpada.

§ 14. YraomepHble acCTPOHOMHYECKHE MHCTPYMEHTH

OjHa M3 OCHOBHLIX 3a/lay acTPOHOMHH COCTOMT B OIpeNe/ICHHUH
KOOpAUHHAT HeGeCHBIX CBETHJ, TOYHOrO BPEMEHH (nonpaBKH 4acoB)
u reorpaduuecKHX KOQRAHHAT. JT1a 3ajaya peiiaercd OpH IOMOILH
aCTPOMETPHYECKHX MHCTPYMEHTOB, KOTOpbleé MOXKHO pasjequTb Ha
IBa Kjacca: CTalUOHapHble H MEepPEHOCHHIE.

g CTanunoHapHHe HHCTpyMeHnTo. [laccannoul
UHCMpYMEHM COCTOMT W3 3PUTENbHOR TPyObl, BpAaILAOWEACs BOKPYT
FOpH30HTAJbHOH OCH, HANpaBJIEHHOH C 3amaja Ha BOCTOK. OueBHHO,
YTO NPH BpalleHHH TPYObl NPOAOJIKEHHE €€ OCH «MpoYepuHBacT» HA
HebecHOH cdepe MepuiHaH. HaGmomawoTcs MPOXOXIEHHS HEGECHBIX
CBETH/ Yepe3 MepuAHaH HabsojaTess; Onpeesercs MOMEHT KyJb-
muHauuH. [IpOXOxkIeHHsl 3Be3j, uepe3 MepHAMAH PErduCTPHPYIOTCA
MHKDPOMETPOM, CBfi3aHHBIM C XpOHOTpadoM H C OCHOBHBIMHM Yacami
obcepBaTopuu. [lpHMmensieTcss Takxke (OTO3/IEKTPHYECKHUA METOH Ha-
6JlofeHHHA NPOXOKIAEHUH; B 3TOM CJydYae HUTH 34MEHAKTCS Hpo-
3pauHBIMM LlesIMH, a rjas — QoToymHOXKHTeneM. HHCTpymeHT uc-
NO/Ib3yercs A ONpelesieHHs NONPABOK 4acoB M ONpeie/ieHHA npa-
MBbIX BOCXOXJEHHH 3Be3J. :

Mepuduannoui Kpye, TaK e KaK NaCCaXKHbl MHCTPYMEHT, ycTa-
HaBJIHMBAaeTCH B MepHAHaHe, B OT/MuHe OT noc/jeiHero o6iafaer pas-
Je/eHHRIMH TOUHBIMH KpyraMH, NOKa3aHHsf KOTODHIX [PH HaBEeACHHH
Tpy6bi Ha 3Be34y AAIOT BO3MOXKHOCTb ONpPEJEJIHTb 3€HHTHOE paccrof-
HME KYJbMHHHPYVIOIETO CBETH/IA, a 110 HeMYy BHIYHC/HUTL €ro CKJIOHE-
Hue. Mcnonbayercs Tak xe, KaK W NacCaxkHbId HHCTPYMEHT, JJId OMpe-
JeJleHHsl NONPaBOK 4YacoB M OPSIMBIX BOCXOXIEHHH HeGeCHBIX CBETHJI.

3enum-meseckon CIHYyXKAT JJIS ONpeleJIeHHs TOYHOro 3Ha4YeHus
reorpaduyeckoii LIKHPOTH MecTa HAOMIOAEHUST H3 H3MEPEHHBIX 3€HHT-
HbiX PacCTOSAHHA OJNH3KHX K 3€HHTY 3Be3l.
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Bce 5TM MHCTPYMEHTH HEAOCTYNHBI JIOOHTENIO aCTPOHOMHMH,

6) [lepeHOCHB e MHCTPYMEHTEH. IOTH HHCTPYMEHTHI
npefHasHaueHHl TVIABHBIM O6Pa3soM 1A ONpeleNieHHs TOYHBIX 3Haye-
HHil reorpaduuecKux KOOpAMHAT. [103TOMY HX HCHOJB3YIOT B 3KCIIe-
nunnax. OcHoBHOH npHOOp — yHusepcarorvill uncmpymenm. OH
COCTOUT H3 3PHTEJbHOH TPYOH, YKDPENJIEHHOH Ha TOPH3OHTAJNLHON
ocu. Bpaumenue BOKPYr FOPH3OHTaJbHO# OCH [O3BOJISAET ONpenensith
SEHHTHBIE DAcCTOSIHMSA, TaK KaK C 3TOH OCBHIO CKPelVIeH TIaTeNbHO
pasieNeHHbi KpPYr ¢ InpHCIOCOG/JeHHeM, MO3BOJISIONMM JeJaTh
oTcueThl. 3puTeibHas Tpy6a BMecTe C TOPH3OHTaJLHOH OCbIO Bpa-
1laeTCsi BOKPYT BePTHKAJIBLHON OCH; MOBOPOTH MEHSIOT a3sHMYTHI HH-
CTpyMEeHTa, 3HaueHHs KOTOPBIX OTCUMTHIBAIOT MO Pa3leeHHOMY Tro-
pH3OHTaJIbHOMY Kpyry. Jna TOUHOH# yCTaHOBKM BEPTHKANbHOH OCH
BLOJb JHHHH OTBECa ONOpPbl MHCTPYyMeHTa cHaOXKeHbl TPeMs peryJsin-
POBOYHBIMH BHHTaMH, a CaM HHCTPYMEHT TOUHBIMH ypoBHAMH. O6a
pasfieJieHHpIX Kpyra NOJe/NeHbl C OIXMHAKOBOH TOYHOCTbIO. Y HHBep-
CaJbHBI HHCTPYMEHT — JOpOro# npubop, u ero oOLIYHO HEeT B pac-
nopsiKeHUH JOHTeNs] acTPOHOMHH. ,

OnHako MO THNY 3TOr0 HHCTPYMEHTa YCTpoeH O6oJiee npocToi
npu6op — meodoaum, KOTOPbIH MOXKET ObITb HCIIOJNb30BaH JIOOHTENEM
JJsi ONHCAHHBIX BhIllIE AleJed.

Cnoco6 ynorpeGreHHN 3TOr0 HHCTpYMEHTa ONHCaH BO MHOTHX
KHHrax. PekomeHAyeM JoGHTENIO BOCHOJIb30BaTbCAl  KHHUTOH
B.A.Boanuwuackoro «AcrpoHomus» (M.: [Ipoceemenne, 1971).

§ 15. Mukpomerpbol

B npaxTHke JIOGHTENBCKHX HAay4YHBIX HaGJIOAEHHH BCTpeYaroTCs
TakHe CJydaH, KOrla HeoOXOAUMO OMpeeNHTb BO3MOXHO Gosee TOY-
Hble 3HAYEHHS SKBATOPHANBHBIX KOODAMHAT HeGeCHOTro CBeTHJA.
JlonycTuM, uTo HalijleHa HOBasA KOMETa HJIHM BCIEIXHYJIA HOBas 3Be3ja.
Koneuno, npuGauxKeHHbIe KOODAMHATHI MOXKHO ONpele/IHTb, HaHecs
CBETHJIO Ha 3BE€3JHYIO KapTy, HO 3TO Oy/leT OYyeHb HETOYHO.

lopaspo Gosnee TOUYHBIE KOOPAMHATHI MOXHO OINpPEeNeNHTh IpH
nomomHu npocrefimmero npuGopa, KOTOPHIA JIETKO H3rOTOBHTb CaMOMYy.
Arot npubop — Koabyesol muxpomemp. OH COCTOHT H3 NONONKHTENb-
HOTO OKyJsApa, B HepefHeM (OKyce KOTOPOro NnoMelleHa npospayuas
NJIacTUHKA ¢ HaHeCEeHHHIM Ha Hell HeNmpo3pauHbIM KoJabloM (puc. 121).
Jlns caMOCTOSITENLHOTO M3rOTOBJEHHS TaKOro MHKPOMeTpa JocTa-
TOYHO B3ATb OTPHKCHPOBAHHYIO (OTOrpadMuecKyio MJIACTHHKY, BHI-
pe3aTh U3 Hee KPyT TAKOTo JHaMeTpa, 4Tobbl MOXKHO OBIO BCTaBHTh
B ONmpaBy OKyJsipa, M HaKJIeHTb Ha Hee MeTaJVIiYeckoe KOJbUO.

HaG6monenHe cocTouT B caefyiomeM. Haxoaum o6bekT, nojoxeHue
KOTOPOTrO Mbl XOTHM H3MepHTb, H yCTaHABJIMBAeM TEIECKOI HENOABHKHO
Tak, 4yToGpl OOBEKT NpoLIeJ B CBOEM CYTOYHOM JABHXKEHHH HENAJIEKO
OT LeHTpa noss speHusl. [lJif onpejeseHHsl €ro KOOPAMHAT HYMHBL
JBe 3Be3/ibl CpaBHEHHS, KOTOPLHIE B CBOEM CYTOYHOM [BHXEHUH TaKKe
6yayT nepecekarb TeMHoe KoJblo. Mx koopauHaThl HajO0 B3fATh H3
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katasora. HaGmiojeHHe COCTOUT B OTMETKE MOMEHTOB 3aXOXKAEHUS
3a «mepennuil» Kpafi KoJbla M BBIXOJA H3-3a €r0 «3ajHero» kpas
3pesj cpaBHenHst H oGbekta. [IpH TOM HeT HaLOGHOCTH NMOJb30BATHCA
yacamu, a MOXHO HCIOJIb30BaTh CEKYHIOMep; €AHHCTBEHHOE YCJ/OBHE
COCTOMT B TOM, YTO MOMEHTEI JOJIAKHbI ObITh OTMEYECHBI BOSMOXKHO TOUHEE.

O603HayMM MOMEHT 3axoja OObeKTa W 3Be3J CPaBHEHHs 3a «Ie-
peaHHi» Kpail KOJMblLAa Yepes tq, tl,’ t2,. MoMeHTB BBIXOJA HM3-3a «3afj-
Hero» Kpasi 0003HAUYUM uyepe3 to, h, to.

[MpoBepeM uepes LEHTP INOJA 3peHUs Kpyr ckyaoHeHH#i NS.
Torga MOMEHTH INPOXOMIEHHS BCeX CBETHJ uUepes 3STOT Kpyr
CKJOHEHH| ONpEeNeNsiTCcsi KaK MOJyCyMMbl HAaGMIOJEHHBIX MOMEHTOB!

ansi o0beKTa

th+t,
2

= ZO:

JJis nepBoii 3Be3 /bl CPaBHEHHSA
£t
1 + 1_ i:

9 S L

1% 421 BTOpOﬁ 3BE3 /bl C‘DaBHeHHﬂ

th 4ty
2

=1,

Toraa npsMoe BOCXOXJeHHE
o6beKIa MOMKHO BBIUHCJHTbL IO

¢dopmyae

h—1
— — Puc. 121, Cxema HaGnofeHHll ¢ KOJNbUEBBIM
Oty = 0y - (0t; — Ot) ,—1,’ MHKPOMETDOM.

rae a, — OpsSIMOe BOCXOXJeHHe OoObexTa, oy U Oy — MpsiMble BOC-
XOXJIEHHUS 3Be3] CpaBHeHUsd.

Onpenetienie CKIOHeHHs TpeGyeT GoJiee CIOKHBIX BbIYHCIAEHHI.
Hano npexae BCero onpeienuTh YIJIOBOH paaMyc Kojbha. PaccMa-
TpUBaeM NBa TPEyrojbHHKAa, KOTOpbie JIerKo HaiTH Ha puc. 121.
W3 wux naxoium

t, -1,
2

t,—

cosd;, A;=r"siny,==15" —2—2——t—2 cos §,.
3Jech 3HAYOK " MOKA3bIBAET, YTO BEJIHYHHEL BBIPaXKeHBl B CEKYHAax
LyTH.

B ypaBHeHHsi BXOAST TPH HEHM3BeCTHBIX! 7, ¥, H V,.

Onpenenenue 8, MOXHO BEIONHHTB, HCXOIA H3 CJELYyIOUHX COO0-
paxenuil. M3 puc. 121 Bugno, uto mC = r" cos Y, u nC = r" cos ¥,.
Oxnako mC + nC = (6, — 6,)* = A pasHOCTH CKJOHEHHH 3Be3A
cpaBHeHusi. Takum o6pasoM,

r" (cos Py 4 cos P,) = (8, — 8y)" = A.

A =r"sin, = 15"
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Ytobs OnpeiennTh r”, HaA0 HCKIWYHUTL P; H ¥,. Haxoanm

sin q>1=4,‘—; sin Y, = ’jf

L e

Ms6aBnsisick OT KOpHeH, BuuucAsieM 7’ no ¢opmyae
2 2 2 22
2 Ay -+ 43 + A? + (Al_A2)
2 4 4A2 '
Haiins r”, Ml MOXKeM ONpeleuTb CKJIOHeHHe O0beKTa, AT Uero
Hcrosbsyem (Gopmyay

HJTH

15" t ——t
Sm\Po———,— 3

%cos 8,

B KOTOPOH MOXHO MOJ 3HaKOM KOCHHyca NPHHATh NPHOJMIKEHHOE
sHayenpe cxaouenns 6 = (8, + §,) : 2. Torna

8 = ‘t_‘i‘ r" (cos Py, — cos ),

ecan OGBEKT mpolles BhILUE LEHTpa MOJs 3peHus, H
8 = 6; -+ r* (cos P, -+ cos Py),

ecin OOBEKT NPOLEN HHKe LEeHTPa NOJIA 3peHus.

KonbeBod MHKPOMETp — npocTeliiuil npubop, BOOJHE AOCTYII-
HBIl o8 mobuTens aCTpOHOMHH K ToMy e npH BLINOJHEHUH Ha-
6/110leHHH TeJeCKOMN A0MKEH OHTb
HENOABHKHLIM, TaK YTO 3TH Ha-
6mojeHns1 He TPeOyloT 4acoBOTO
MeXxaHH3Ma.

B npakTHKe OTHOCHTENbHBIX
aCTPOHOMHYECKHX  OnpeleJeHHi
yHOTPe6NsIeTC OKYAAPHLUT MUK~
pomemp, cXxema YCTPOHCTBa KO-
TOPOro MnokasaHa Ha puc. 122,
OcHoBHas [ieTajab MUKPOMETPa —
Puc. 122. Yerpoitetso okyaspnoro mmkpo- ~PaMKa, Ha KOTOPOH HATSAHYTHI HH-

MeTpa. TH, NepeMeuiaeMble MHKPOMETpH-

yecKHM BHHTOM;, Ha Oapabane

NocJeJHETO HAaHECeHb! Je/MeHusi, MO3BOJAIONIHE H3MEPATh MPOAOJIbHEIE

nepemenienus wuutell. Takoro npufopa OOBYHO y JOGHTENSH acTPO-
HOMHY HET.

Mukpockon-muxkposemp ABASRTCA COEJHHEHHEM B OIHY ONTHYe-
CKYIO CHCTEMY MHMKDOCKONA H OKyJspHOro MHKpomeTpa. OOGBEKTHB
MHKDPOCKODA CO3JaeT M300pa’keHHe H3MepfeMOoro MpeiMeTa B CBOeM
rJaBHOM (pOKyce. 3[eCh K€ PacrnoJiaraircs HHTH OKYJISIPHOTO MHKpO-
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MeTpa, KOTOpHie BH/HHI Yepe3 MOJOXKHTENLHLIH OKYJASIp BMecTe C H3-
MepfieMbIM NpeJMeTOM. YCTaHOBUB MHKPOCKON-MHKpPOMETP Ha npod-
HOH MOJCTaBKe, MO3BOJSAIONICH MONOKHTL H3MepsieMHH (POTOCHHMOK
Ha CTOJHK H paccmMarpuBaTh MOCJAECAHHHE B [POXOASHIEM CBeTe, Mbi
MOXEM C €ro MOMOINbIO H3MEPATHb OAHY H3 KOOPJAHHAT, YTO, B Yact-
HOCTH, HeOOXOAMMO MPH H3yYEHHH METEOPHbIX CHUMKOB U METEOPHRIX
coekTporpamm (cMm. § 20).

§ 16. Meroan BH3yanbHO# GOTOMETPHH

doroMeTpHUECKHE ONpeJesieHUs MOXKHO BGHINOJNHATbD PAa3JHYHBIMH
MetoaaMH. B Hacrosinmiee BpeMsa HauGoJsbllee pasBHTHe NOJIYYU GOTO-
saekTpuyeckuit crnoco6 (cm. § 19). Bee eme mHMpOKO npHmeHsercs
¢ororpaduyeckuit cnoco6 (cm. § 18). Bmecre 6 TeM Henb3sA cyuraTh
yTPaTHUBINHM 3HaueHHe W crnoco6 BH3yalbHHIA. B caeaymoulem napa-
rpaje Gyxer nMoApoGHO paccKasaHo O CHoco6aX OLEHOK G/ecKa 3Besf,
KOTOphle BHIDOJIHAIOTCA AH(p(epeHlHaNbHHM METOAOM, T. €. NYTeM
cpaBHEHHS @ GIeCKOM OKPECTHHIX 3Be3ll. DTH HaGMoNeHUs JOCTaTOYHO
TOYHBI, HO TpPeOGYIOT 3HAHHA 3BE3JAHLIX BEJHUHH 3BEe3Jl CpPaBHEHHUA.
I1H Ke JaHHBIE NPHXOAUTCHA OpaTh M3 KaTaJoros, a B CJydae OTCyT-
CTBHSl TAKHMX [AaHHBLIX — ONpele]ATb CAaMHM, YTO BRINOJHSETCA Ipd
nomowy ¢otomerpa. OnbITHHE JOGHTENb ACTPOHOMHH MOXKeT H3ro-
TOBHTb BH3yaJbHHE (HOTOMETP U caM; OHAKO JJIsl €r0 HCIOJMb30BAHUSA
HEOOXOAHMO HMETB®TENECKON C YacOBHIM MEXaHH3MOM.

BusyajbHbie GOTOMETPHL EJATCA HA JIBA THIA: 36e30Hbie U NOGEPX-
HOCMHbie.

a) 3Be3fHHH GOoOTOMETpP ¢ HCKYCCTBEeHHO#
3Be3N0H cpaBHEeHHsa DoTOMETP COCTOUT U3 ABYX OGBELH-
HEHHHIX ONTHYECKHX CHC- =
TEM, CO3AAIOUIHX H300paxe-
HUsl eCTECTBEHHON H HCKYyC-
CTBEHHOH 3Be3Jl B IVIaBHOH
(okanbHOM NJOCKOCTH TeJe-
ckorna: HaubGosnee npocTeiM
sigasierca ¢romomemp I pag-
¢ha. OH cocTOUT U3 HeGOJib-
woit TpyOku (puc. 123), B
KOTOpO# pacnoJjaraiorcs
He6GoJbiIaA JaMmmooyka JI,
¢oromerpuyeckuii kiHH K,
HeNpo3payHui 3KpaH 3, B
KOTOPOM C/leJIaHO <«TO4YeyHOe» OTBepCTHe — HCKYCCTBEeHHas 3Besfa 3.
3arem ciienyer JuH3a Ay, yCTaHOBJIEHHAs] TAKHM 06pasoM, 4TO TOYKA 3
HaxOJWTCSL B €e IJIaBHOM (poKyce H M3 A; BBIXOZMT NapaJsulesibHbIA
Ny40K Jyued. DTOT mydoK IOCTymaeT 3ateM B JHH3Y A,, KoTOpas
cosjaer H300paxKeHHe HCKYCCTBEHHOH 3Be3fnl B FiaBHOM (oKyce
TeJleCKOMa IMocJe OTPaKeHHs B [OCKONAapal/ielIbHOH I1PO3payHOH
IIACTHHKE, MOCTABJEHHOH Ha NyTH Jy4ei nog yryom 45°, IIpu stom,
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KOHEYHO, 3HAUNTENbHAsA YacTh CBETAa HCKYCCTBEHHOH 3Be3Jlbl TepseTcs,
HO 3TO He TaK BaxKHO.

O6a n306parkeHHsi — eCTeCTBEHHOH M HCKYCCTBEHHOH 3Besj —
pacCMaTpHBAIOTCS B MOJNOKHTENbHEIA OKYJIAD.

Jlns uaMeHeHusi OJieCKa HCKYCCTBEHHOH 3Be3Jbl CIYXHT (hOTO-
merpuueckil kauH K. OH ykpensisercs BHYTPH CHEUHANbHOH PaMKH,
cKoJb3silell B NPOJONbHOM HanpaBieHHH B HaNpaBJsIOMUX H rie-
pexBHraemoii kpemaabepoil. TyT xe HaXOAHTCS pasjelleHHas LuKaJa,
KOTOpas NO3BOJISET W3MEPSiTh, HACKOJLKO BABHHYT KJ/IHH.

Hacrosimuit  GOTOMETPHYECKHH KJIMH, H3rOTOBJIEHHBH u3 Heil-
TPaNLHOTO CTEeKJa, AOCTaTb OYeHb TPYAHO. Y LOBJIETBOPHUTENLHLIN
KJIHH MOMKHO CAeJaaTh H3 OObuHOM ¢ororpaduueckodl MIACTHHKH 1y-
TeM H3rOTOBJIEHHS KOHTAKTHOrO OTMeYaTKa KJnHa, B3ATOrO M3 CeH-
cutoMerpa. OH He HefiTpaseH M norJomaer Jy4H pas/H4YHbIX IJIHH
BOJH NO-Pa3HOMY, HO C STHM MOXKHO MHpPHTbCsl. KanuGpoBky KiInHa
MOJKHO CHe/IaTh N0 HaGMIOJeHHsIM 3Be3l, Y KOTOPHIX 3BE€3[HbIE BeJH-
YHHBl yKe u3BeCTHH. TOJBKO MPH 3TOM NPUAETCA YUYHTHIBATb NOTJO-
lleHHE CBeTa B 3eMHOi atmochepe — skcTHHKuHW (cM. § 5, ra. I1I).
3areMm cJeAyeT MOMHUTb, YTO HaKaJs JIaMINOYKH Halo KOHTPOJNHPOBATh
5/JeKTpOM3MepHTeabHEIM npubopom. Jlanmee, MOXET OKasarbCs, 4TO
3BE3/bl . €CTECTBEHHBIE M HMCKYCCTBeHHas GyAyT CYILLECTBEHHO OTJH-
yathest no uBeTy. TOria Hallo NMOAOOPaTh HYMKHbIA CBETOQHJILTP H
BBECTH €ro B CHCTeMY, CO3JAILYIo
u306paxKeHHe HCKYCCTBEHHOH 3Be3JHl.

CylecTBYIOT TakiKe (PoTOMETpH ©
€CTeCTBEHHOH 3Be3J0H cpaBHeHHs, HO
OHH YCTPOEHB! CJOXKHEE H Mbl ONHCH-
BaTb MX He OylaeM.

6) oroMeTpH ANA W3-
MeEpeHHUST APKOCTH ODPOT s
XeHHHX 06beKTOB. B arux
¢doromerpax cosjaercs HeGoJbluas paB-
HOMEPHO OCBeLIeHHas HCKYCCTBEHHBIM
HCTOYHHKOM CBeTa IJowajka, KoTopas
. NPHBOAUTCS] B COMPHKOCHOBEHHE C H30-
Puc. 124, YcrpoHcTBO M YCTaHOBKA 6pa)KeHHEM HpOTH)KEHHOI‘O HebecHoro
KyGuxa Jliommepa—bpoaxyna B no-  OObekTa. O6e mIomaakH o0nanalor He-

BepXIOCTHOM dOTOMETPC. KOTODBIM KOHTPACTOM. SIpKOCTh H306pa-

JKEHHs HCKYCCTBEHHOH IUIOMANKH H3-
MeHsieTcsl 10 KeNaHMilo Halgioparens B H3BeCTHOE YHCJAO pas Jo
Tex nop, NOKa IpaHula, OTAejsiouias ee OT H3oOpaxenus Hebec-
HOro Teja, He HCUe3HeT. DTO MOJIOXKEeHHe COOTBETCTBYET PaBEHCTBY
sipPKOCTeH.

Camoe TpyZAHOe IIPH H3rOTOBJIEHHH TAKCro (POTOMETpa — CO3AaHHE
HCKYCCTBEHHOH CBeTSLEHCs INVIOWAAKH NepeMeHHOH spkocth. Jlas
3TOFO0 NpHMEHSIOT KyOuK JlioMmepa — BpoaxyHa, COCTOSAWMA H3
CIOEHHBIX BMECTe NIPH3M NOJIHOTO BHYTPEHHEro OTpaxenus (puc. 124)
U3 KOTODHX OJiHa COOTBETCTBYIOUUMM Ofpasom countudopana. 3a
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NOAPOGHOCTSIMH OTChlaeM K PYKOBOACTBAM 0O NPAKTHYECKOH acTpo-
dusuke.

lopasno mpolule HM3rOTOBMTb HCKYCCTBEHHYIO LIKaldy sApKOCTeR
M TIPHMEHSATb €€ NPH OlEHKe APKOCTH MpPOTSIXEHHBIX OGBEKTOB.

JIs STOro Hajo HCNOJB30BaTh ONTHYECKYIO CXeMy QoTomerpa
I'padda, HO BMeCTO K/IHHAa M Audparmel ¢ HCKYCCTBEHHOH 3Be3jOM
YCTAaHOBHTb MAaTOBOE CTEKJO, OCBelllaeMoe HampOCBET JIAMIIOYKOI.
Cpasy e moc/ie MaroBOrO CTeKJa HYXKHO YCTaHOBHTh «(pOTOMeTpuie-
CKYI0O HIKany», KOTOPYIO MOXKHO DPHIOTOBUTb TaK. 3acBeudBaeM
PaBHOMEDHLIM CBETOM OObIUHYIO (OTOrpapuyecKyio MJEeHKy, HO He
OYeHb CHJIBHO. 3aTeM paspe3aeM ee Ha MOJIOCKH H HAKIAABIBAEM HX
«1eceHKoll», KaK 3TO NMOKasaHo Ha puc. 125. Mel mojyyum CTyneH-
“yaTeii KAMH. Ero MoxHO eme pas ormeyaTarh Ha NJIaCTHHKE, H Ha

o

Puc. 125, YcTpoitcTBO CTYNEHNYATOro KJlHa AJA BH3YaJbHOIO doToMeTpa.

Hell MOAYYHTCA MOJOCKA IWIKajan TnouepHennii. Takoft ocnaburtesns,
Gyay4H MOMeUIeHHHIM BMeCTO 3Be3fbl cpaBHeHHs B ¢oromerp I'padiba,
JACT BO3MOXKHOCTb YBHJETh OZHOBPEMEHHO H SIPKYI0 MOJIOCKY, COCTOA-
IyI0 M3 KBaJPaTHKOB, MMEIOMHX YObIBalolHe sAPKOCTH, M HeGecHoe
CBETHJIO, B OJIHOM moJie 3peHud. fpkoctb Auddy3HOro cBeTHsna, Ko-
MeThl HJIH METEOpPHOro CJjela MOXKHO OLEHHBaTh B AONAX HHTepBana
5TOH LIKaJHL.

Iasa o6paGoTKi HabMOAeHHH Hajo IUKaJly HCCIeAoBaTb. ITO
MOXXHO CJeaTh, HaGuogas sKkcrpadokanbHOe H300pa)ieHHe KaKoi-
au6o aApKoi 3Be3lpl. BriBoaum uzobpakeHue 3Be3ibl H3 (okyca 10
TeX mop, 10Ka ero nNajamwlliasl SPKOCTb He CPaBHseTCA C sIPKOCTHIO
caMoii SIPKOfl CTYNEeHbKH LIKaJbl. 3aTeM BBABMIaeM OKyJsip eule
Gosblue, NOKa SIPKOCTb JHUCKa He CPaBHSETCs C sIPKOCThIO CJieny-
Ioulell nuouaakd H T. A. Tenepb, ecJH H3MepPHTb AHAMETpPhI BHe(o-
KaJIbHBIX JMCKOB, MOXHO BBHIYHCJHTb H SADKOCTH: OHH GyAyT O6paTHO
NponOpLUHOHAAbHB KBaJpaTaM AnaMerpoB. Jlis H3mepeHus 1UaMeTpoB
MOXKHO BOCIOJIb30BaTbCH CYTOUHBIM [BHXX€HHeM HeOeCHOH cdephl.
Jns sroro Hafo npoHabuaiojaTth, B TeYEHHE KaKOro BpeMeHH 3KCTpa-
(oKaAbHHH QHCK 3Be3apl OyAeT 3aXOJMTb 3a Kpail noJisl 3peHHst OKy-
Asipa; JOMYCTHM, YTO 3TO IPOU3OLINIO 3a T; CeKyHA. Torma pnamerp
Jucka OyleTr paBeH

dl = 15”T1'COS 6.

Ecan HY2KHO aﬁcOJI}OTHSPIpOBaTb 3TH OL€EHKH, TO HaA0 HpOHaGJHOlIaTb
ele KakoH-JIHG0 OGheKT ¢ H3BECTHOH sIPKOCThIO, HalpPHMEp,. KaKyio-
au6o u3 TyMaHHOCTeH.
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OnHcanHblii MOBEPXHOCTHHIA «IUKAJbHEIA» (POTOMETD MOXKET AAaTh
BO3MOKHOCTb HCCJAENOBaThb 3aKOH MafeHH SIPKOCTH METEOpHEIX
CJiel0B, KOTOpHie GBIBAIOT BHAHBLL B TEJECKOIN elle HECKOJBLKO MHHYT
nocJa2 mojera Mereopa.

§ 17. I'nasomepHble OLEHKH OJecKka 3Be3j

Mbl yKe YyNOMHHANM, 49TO B NPAKTHKE acTPOHOMa-JMOGHTeNs Ha-
XOAAT IUHPOKOE IpHMEHEHHe TIJa3oMepHue IHppepeHLHaTbHEIE
omenkn Gnecka. OHH MPOHU3BOAATCA KakK BH3yalbHO, NpH Habuoge-
HUsAX HeGa B OMHOKJb HJHM TeJecKol, TaKk H Ha ¢ororpaduueckux
CHUMKaAX. _

a) Metoawm onenok. Crapefinuii u3 MeTomoB, cmoco6
Aprenaunepa, coctoHT B caepyiomeM. Onpefenss Gneck 3Be3lpl,
ofosnayaemolt 6yKBO#t v, NOAOHpaeM NOAXONSAILYIO 3BE3AY CpaBHEHH,
CKaxeM, @. BHHMarelbHO BIVIAALIBAEMCS MOOYEPEAHO B 00e 3BE3JH,
cpaBHMBas uX Onecku. Ecid OnecK 3Be3[bl @ KaXKeTCs HaM paBHBIM
O/lecKy 3Be3fisl U, TO Mbl NHeM a = v. Ecau nocie aaurenbHoro
cpaBHeHus GJeCK @ KaxkeTcs HaM YyTb-4yThb OOABIIMM, ueM Gieck
3Be3/ibl U, TO MEI TOBOpHM, 4TO 6/JIeCK 4@ Ha OIHY CTeleHb CBeTJee
6secka v ¥ numeM alv. Ecan 6JecK 3Be3/bl @ KaXKETCA HaM yBepeHHO
6onpiuuM 6GJecka 3Be3Jbl U, TO MBI FOBOpPHM, 4YTO OJIECK a Ha [Be
creneny Gosblie Giecka v ¥ numeM a2v. [loctenenHo y HaGmioparens
BoipaBaTHIBAETCA BEIMYMHA CTENeHH, TaK YTO OH MOXKET OIeHHTh
Gosblune PasHOCTH, Kak a3v, adv. I1pH pasHocTsx Gaecka, GOAbIIHX
4-x cremeHeil, HaJo NePeXoAHTh K JAPYrod ssesje cpaBHeHHs. [Ipu
ouneHke Oecka o6bMHO yroTpebiseTcss He OfHA 3Be3la CpaBHEHHA,
a HECKOJbKO, Ke/laTelbHO OJNIM3KHX, C BO3MOXKHO MEHBIINMH pas-
HOCTSIMH GJIECKOB.

Jpyroi#t, Gosee yBepeHHbIH cnocob 6pla npenioxer ITHkepuHrom.
10T cr10co6 YHCTO HHTEPNONALHOHHBIH, BLIOUPAIOT ABe 3B€3/ibI CpaBHe-
HHSl Tak, uroOhl ofHa Oblia sipue onpelessieMoi, a Apyras ciaGee,
OGosnauuM GoJiee IpKYio 3Be3ny OyKBO# a, onpeleisemyio v, H 6oaee
c1abyo b. Henum untepBan 6reckos a u b Ha 10 vacreit. Ouenusaem
pasHocTb 6/1€CKOB @ M v B 10JasXx HHTepBasta l[a, b]. Tak nossasiorcs
oHeHKH abvdb, alvdb, a8v2b u 1. 1. O6o3HaueHHe 6oJiee APKOH 3Be3H
BCerja mumercs nepBuiM. KOHeuHO, 3TOT MeTo[ TouHee crnocoba Apre-
JIaHliepa, HO, KaK Mbl YBHAUM faJee, AJ1s1 06paGoTKH HEOGXOAUMO 3HATb
3Be3/HblE BeJHUYHHBI 3Be3J CPAaBHEHHUsI, KOTOPHE He BCErAa H3BECTHHI.

C. H. baaxko u A. A. Hefinann npefsioRUIM IPYTod MeTOZ,
KOTODBIH COYETaeT MOJIOXKHTEbHBE CTOPOHBI CrocofoB Apresnanaepa
u [lukepuHra. [Ipu HabmoAeHUSX HMCNOJb3YIOT JABE 3BE3Xbl CpaBHe-
HUsl, KaK B crnocobGe [TukepuHra, HO JenAT HHTepBaj OJECKOB 3Be3J|
cpaBHeHHA He H2 10 yacTeif, a Ha Takoe HX KOJHYECTBO, KOTOpOe
PaBHO YHCJIy CTeleHed, KOTOpoe OLleHHBaeT Habmojaresib — TaK, Kak
310 OblJI0 MPUHATO B crocoGe Aprenangepa. TouHee NOCTYNAOT TaK:
CPaBHHBAIOT Pa3sHOCTb GJIECKOB g H v 1o MeToAy Apresnanjepa, a 3aTeMm
OlIEHHBAIOT, KAKOB HHTEPBAJ MEXLY U H b 10 CPAaBHEHHIO C HHTEPBAJIOM
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MexJy a ¥ v. JlonycTum, AJIsH ONpenResJeHHOCTH, YTO HHTEpPBal @ U v
GrlT paBeH TPEM CTENEHsIM; CPABHHMBAA WHTEPBAJH a, U U U, b, OLeHH-
BalOT nochenHuil, cKaxeM, B IBa pasa 606Jbmum. Torna uvHTepBaa v
u b JosxeH ObTh paBeH MMEeCTH CTENEHSAM, M OLEHKAa 3amHILeTCsl Tak:
a3vbb.

6) Bomuncnenne 6Oaecka. CHauala MNOKaxeM, Kax
BHIYHCJIATD OJiecK 1o cnocoOy [InkepnHra. [1ycTh olleHKa HMesna BHA,
apvnb, v 3Be3lHHE BEJUUYHHBEI 3Be3]] CPABHEHHS pPaBHE M, U M.
Ilpu stoM p + n = 10. Torzaa, BHOJHAS OPOCTOE HHTEPNOJHPOBA-
HHe, HaljeM

my— Mg

My = M, +———1—0—p‘

3Be3nHble BEeJWUHHBI Hallo B3ATb W3 Karajora HJIH ONpefeNHTb npH
nomomHd ¢oromerpa.

[Ipn wucnosb3oBaHHH cnocoba He}l.flaHlla-—BJIa}KKO (Trak ke,
Kak AprenaHjepa) sHaHHWe 3Be3JHHIX BeJHUHH 8Be3J| CPaBHEHUS He
0053aTe/IbHO, TaK KaK MOXKHO H HYXHO NOCTPOHTH COGCTBEHHYIO
mKany 6aecka. JlJist 5TOro H3 BceX OLIEHOK BBIYHCJAIOTCA PasHOCTH
Buja b—a, c—b, d—c u 1. 1. 1 o6pasyercs cpenHee 3HaUeHHe KaXKAO0H
u3 pasHocreil. [lpunsap Gneck camMoll apKOH 3Be3fpl 32 HYJMAb, NOJY-
4alpT ofULyI0 INKaldy, KaK IOKa3aHO B CJEAYIOIMeM npuMepe.

[Iycte, Hanpumep, npH oOCpeJHeHHH mnony4yeHo: b — a = 5,8;
¢— b= 3,4 d—c = 6,2. Ilpunsas, uro Gieck a = 0,0, HaxonuM
nocaenoparenibHo b = 5,8, 6 = 9,2, d = 15,4.

[ToayunB nikany 6/ecka 3Be3] CpaBHEHH$, BBIYHC/SIOT OLEHKH,
NPOU3BOJAT HHTepHnoNHpoBaHHe. [lonyCcTHM, 4TO ONEHKa HMeeT BHJ:
apvgb. VI3 creneHHoOf IIKaJel MMeeM pasHOCTb O/ecKoB b — a, a u3
JlaHHOH OLIEHKH 3TOT JKe WHTepBan paBeH p -+ ¢. Torna Greck nepe-
MEHHOH 3Be3/Bl U, KOTOPLIH Mbl OLIEHHBAJIH, BRIYHCAAETCH 1O Gopmyne

v——a-}-

P+q

[Moscuam 310 npumepom. OuneHra ¢3v2d BruHCAsfEeTcs B NpHBeleH-

HOH BHIIE MIKaJde Tak: v—92+1—45_—2~3== 12,9.

TIpy 3THX BHYHCJEHHAX GOJBIIYIO NMOJB3Y NPHHOCHT JIOrapH(MH-
yeckasl JIMHeHKa.

B) YpaBsuuBaHue wKauJa Ecau ausa psaja sBesn cpaBHe-
HHsA H3BECTHHl 3B€3JHbIE BEJHUHHEI, TO MOXHO <«NPHBA3aTby K HUM
CTENEHHYK [IKaly, YCTAaHOBHB, 4eMy paBHa BeJMYuHA CTENEHH S,
W repeBectH OMecK Hab/olaBluefics 3Be3finl B 3BE3AHLIE BEJHUMHBI.
Henaerca 310 Tak. Cuuras, YTO 3aBHCHMOCTb MEXJIY CTENeHHOH
IWIKAJIOA H IIKAJOH 3Be3IHBIX BEJIHUHH JHHEHHAs, NUILEM A8 KaXIof
3Be3jbl ypaBHeHHe

my, = my -+ Spr,



B KOTOPOM m, (HyJb-NYHKT 3Be3JHBIX BEeJHYHH) H S (BeJIMYMHA CTe-
meHu) — HeH3BeCTHbIe, MojJlexalHe onpefenenuto. CucreMa n ypas-
HeHUH peliaercsi mo cnocof6y HaHMEHbLIHX KBajpaTOB, ONPENeNsIOTCs
My U S, MOCJE Yero OHH MOACTaBJISIOTCH B HCXOLHOE ypaBHeHHe

m=m, -+ p-s
H MO BeNWUHHAM p, BBIYHCIAAIOTCH AJA KaxKJOH 3Be3lbl «HMCIpaBJeH-
Hble» SHA4YEHHs 3BE3JHBIX BEJHYHH 3Be3] CPAaBHEHMA.

[Ipumep. Jlaa rpynns 3Be3f CpaBHEHHA NOJYYeHa cTemednas mkana Gaec-
KoB p. HekoTopble 13 3Be3/1 CpaBHEHNS] HMEIOT KAaTATOXKHbIE 3Be3AHBIC BeJHYHHEL Myar-
IlpuBonuM ux B crepywolieit Tabuaunue:

3Be3na p Myar Ypapuetue MpLy PasHoCTB
a 0,0 — — 7,62 —
b 5,7 8,17 my -+ 5,7s = 8,17 8,13 —0,005
c 8,3 8,33 my + 8,3s = 8,33 8,32 —0,01
d 11,1 8,54 my - 11,3s = 8,54 8,52 —0,02
€ 15,6 8,72 my - 15,65 = 8,72 8,84 -+0,12
f 20,3 — — 9,18 —
g 27,2 9,73 my 4 27,25 = 9,73 9,68 —0,05

HopmanbHuie ypaBHeHusl HMeIOT BHJX
5my + 69,9s = 43,49,
69,9m, -+ 1207,79s = 611,19.
Mx peleiie TaKopo:
my = 7,72, s = 0,0721.
dopmysia JJA BLIYUCACHHS CUCIPABICHHBIX» 3BE3JHBIX BEJTHYHH MO [JAHHBIM CTe-
OeHHOH [IKaJBL:
‘ m= 1,72 4 0,0721p.

[To ueil soiuncaeHbl 3Be3AHbIE BEIHYHHBI Meyra-

Boaee noppoGHoe onucanue cinoco6oB 06paGoTKH HaG/OAEHHHA
H TeX CHCTEeMAaTHUeCKHX OWUGOK, KOTOPLIMH 3TH HAOJMIONEHHs OTAro-
eHbl, MOXKHO HafiTH B caeaytomux kKuurax: [lecesuu B. TL
Tepemennsie 3sesapl # ux Habmopenus» (M.: Hayka, 1980) n «Me-
TomB HCcTenoBalius nepemennbix 3sesp» (M.: Hayka, 1971).

r) Onenka O6snecka OYeHb HAPKHX O0O06BeK-
T 0 B. Moxer oKkasaTbesi, 910 HajO ONPENeNHTb GJIECK TAKOro 00b-
€KTa, KOTOPBLIH sipue BCeX 3Be3ji CPaBHEHHs, Hanpumep, ONPeNesHTb
6aeck Beneppl, IOuutepa wan nonHofi Jlyne. Kak noctynuTts B 3TOM
cayvae?

OnuH H3 cHOCOOOB COCTOHT B HaO/MIOAEHHH CBETHJA NpH MOMOILH
nepesepHyTOro GHHOKJAA HAH Teseckona. Ec/lH HampaBuTb onrTude-
cKnit npubop OKyJsApOM Brepel, a OOBEKTHBOM K HabsoAaTenio, TO
MBI YBHIHMM 3Be3[ONOJOCHOE oOcaadieHHoe . u3obpaxeHue oObeKTa,
naxe Jlymel. Mel oueHHBaeM TOTAa 6/€CK STOrO H300paxkeHus Mo
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CpaBHeEHI0 ¢ GJEeCKOM COCeJHMX 3BE3A, pacCMaTpHBAeMBIX HIBOODPY-
KeHHHIM TrJasoM. I8 BhIUHCJAEHHH HaM Hajlo 3HaTh, HacCKOJbKO
ocjabnsier OJecKk CBeTHJa INepeBepHYTHIA HHCTpyMeHT. [Ins srtoro
Hano npoHabalORaTh TakKe 6/1eCK Kaxkoi-ubo sipKoi 3Be3gwl, AAA
KOTOpOH M3BeCTHa 3Be3jHas BelM4HHa, Hanpumep, Bern. Takum oGpa-
30M, MBI ONpeNeJHM Ty «IIONPaBKY»,
KOTOPYIO Hajo NPHAATb K BBIUHC-
JIEHHOMY OGBIYHBIM MyTeM OJIeCKY.
Bropo#t cnocob cBf3aH C H3ro-
TOBJEHHEM [OpocToro npubopa —
«uiapuKoeozo gpomomempar (puc. 126).
Ha nnanke paunoit 1—2 M ykpen-
JseTCA MoNepeyHas nepeKJaRuHa,
Ha KOTOpPOH YCTaHaBJ/IMBAOTCHA He-
CKOJMIBKO OJIECTAMX 1IaPHKOB pas-
JHYHBIX pa3MepoB (BIOJIHE INPHIOA-
HEl [IapHKH M3 nojuunHukoB). Ha
BTODOM KOHIle  yCTaHaBJIHBaeTCH
muontp D. TlomectuB npuGop Ha
npocrofl NOACTaBKe, pacroJiaraeM
€ro TakuM o6pa3oM, YTOOH! 1IAPHKH
ObIIH BUAHLI CKBO3b AHONTP Ha GoHe
noJsipHOil 06JacTH 3Be3JHOro Heba.
Or KaxI0ro wapuka Mbl YBHIHM
OTpaxKeHHoe, 3Be3joo0pasHoe, oOc-
nabnennoe usobpaxenne Jlyuo. Ha-
0m10JeHUEe COCTOHT B CpaBHEHHH IIPH  vomerpa. I/, , Wy — GnecTamue
TIOMOLH JI060ro MeToAa 6/1eCKa 9THX wapuku, D— puontp.
n3o6paxkeHuh ¢ 6eckaMy OKPeCTHBIX
sBeal. Oco6eHHO MoJie3eH 3TOT NPOCTOil MpHOOp npd HAOMOAEHHAX
obumero 6aecka Jlyusl BO BpeMmsl JNYHHBIX 3aTMenui. [las 3sroro n
6eperca HeCKOJAbKO PA3JIHYUHLIX LIAPHKOB, TAK KaK BO BpeMs NOJHOro
saTMenus JIyHBl aMIIMTY 1A KoseGaHuii obuiero 6jiecka OYeHb BesIHKa.
Xora ocnabaerne H300paKeHUH MOKHO BBIYHCAHTB N0 GopMmyJe

——2,51g 8%,

Puc. 126. VCTEIOﬂCTBO waprKoBoro $o-
20 een

TIe P — KO3((HUHEHT OTpaKeHHs MOBEPXHOCTH WIapHKa, R — ero
paauyc, a A — paccrosHde InapuKa OT IJasa Habmojartens, «po1o-
MeTp» NPHUXOIHTCH ellle TPpaiyHpoBaTh MO HAOGJMIONEHUSAM OTPAXKEHUR
61ecka OT OueHb sIpKUX 0GbekToB. IIpH HaOMIOAEHHAX C HECKOJb-
KHMH [LaDHKaMH pPsAJbl OLEHOK HAl0 CBA3BIBATb MEXAY COOOH MOBTOD-
HEIMH M3MEDEHHAMH pasJHYHBX H306paxKeHHuH,

MOXHO BMECTO BH3YyaJbHBIX HaGAIOAEHHE MPOH3BOAHTL (HOTO-
rpapuyeckue. Toraa BMecTo AHONTPA Ha HHXKHEM KOHILE NPOJOJBHOTC
JecTa MOMEWAIT ¢oToannapar ¥ € ero NOMOLIBIO CHHMAIOT «iyHHbLIE
H306pakeHus» COBMECTHO ¢ ¢oHOM mosspHoBi obnacTH Heba.
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BnosiHe ecTeCTBEHHO, UTO NPH STHX Hab/MONEHHAX HALO YUHTHIBATDH
aTMOChepHYI0 SKCTHHKIMIO, VIl 4ero HeoOXOAHMO MONMYTHO Onpe-
Ienath KoadxpunyeHT armochepHOA NPO3PagHOCTH [0 3Be3llaMm.

§ 18. OcHosul doTorpaduueckodt GoTOMETPHH
HeGeCHbIX CBETHJ

O spkocTH unu Onecke HeGeCHOrO CBETH/IA MOXHO CYIHTb MO
MOYEPHEHUIO €ro H300paXKeHHUs, nosayuawomerocs Ha cdororpaduue-
CKOM CHHMKe. Mepofi ClIyXKHT ONTHYECKass JIOTHOCTb H300paxkeHus.
Jnsi ee onmpesiesieHHsl paccMaTpPHBAOT CHMMOK B MPOXOAsILIEM CBeTe,
Torna, ecmu F, — HHTEHCHBHOCTb H3JIyYeHHs, yNaBLIEro Ha Hera-

D THB, a F — HHTEHCHBHOCTb

35 NPOILeNIIero CKBO3b HEro H3-
JIyYeHHsI, ONTHYeCKas IIOT-

30r HOCTb onpenensiercs Gopmynoi

Fy

25T D= lg -k

207 dortorpaduueckuii npouecc
ofafaeT psAAOM OcOOGeHHOCTEH.

15 [lyctb 0pH SKCIOHHPOBAHHH
IVIACTHHKH Ha Hee ynajao Ko-

10r JYYecTBO CBeTa, paBHoe f1.
[Nocne nposaBieHHs H (HKCH-

4y pOBaHHSA MBI MOJy4YaeM CHH-

0 MOK, Ha KOTOpOM 06pa3oBaJjioch

25 40 15 10 45 0 45 uzobpaxkeHue, HMeEOmee no-

' lg# uepHenue D. Eciu Ha cHUMKe

Puc. 127. Tloctpoenume xapakTepucTuueckost ~ HOJYUEHBI 1’1:‘306[3371(e1‘”’”l HE-
KpHBOH. CKONbKHX OOBEKTOB, Xapak-
TEPH3YIOWLHUXCA . Da3JHYHBLIMH

sHaueHHsiMH 1, To 3TH H306paxkeHna OyAyT HMETb Pas/HYHLIE MoYep-
geHus D. OTkaanuiBas 3TH BeJYYUHEI HAa rpaduKe, KaK NOKasaHO Ha
puc. 127, Mbl IOy YHM XAPAKMEP UCMUYECKY(O KpUsYyro AaHHOH doToll1ac:
TuHKH. Ha Heli MOXKHO BBIAENHTb TPH yuacTKa. JIeBplfl HMKHHH, HC- -
KPUBJIEHHBIH YYaCTOK, COOTBETCTBYET TAKMM H300D aXKeHHsIM, IVIOTHOCTD
KOTOPLIX MaJa; 3T0 00J1acTb HeloAepKeK. [IpaBeifi, BepXHUH yyacTOK
COOTBETCTBYET OUeHb GOMBIIUM IIOTHOCTAM, H300paxXKeHHs rnepeaepKa-
HbI; 9TOT y4acTOK TakKxe HCKpHuBJeH. Cpefusis yacTb NpsIMOJIHHEHHA.
D10 o6nacTb HOPMAaAbHO BbliepKaHHLIX H3oGpaxkenuil. IIpopommxkas
STOT NpPAMOJMHERHBI y4YaCcTOK BHH3, 1O repecedeHHs ¢ ocbio 1gH,
Mbl NOJYYHM Yyroa HakJoHa o. Benuunna y = tg o HasblBaercd
epaduenmom NAOMHOCIMU WIA  KOIPHUUUEHMOM KOHMPACMHOCMU
5MYJIbCHH. DTO OHA M3 OCHOBHBIX XapaKTepHCTHK ororpaduueckoit
amyabCcHd. Ecian Kosp@uUHEeHT KOHTPACTHOCTH BEJIHK, TO 3TO O3Ha-
yaeT, YTO XapaKTepHCTHUecKasi KpHBas HAET KPYTO H MajiOMy H3Me-
HEHHI0 MHTEHCHBHOCTH H3JyYeHHS COOTBETCTBYeT GOJ/bLIOE H3MEHe-
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HHE IJIOTHOCTH NOYeDHEHWs; TaKHe SMYyJbCHH HanboJiee NPHUIONHE!
ana. GOTOMETpHYEeCKUX nenei. _

Bropasi BeJMYMHA XapaKTepH3YyeT UYYBCTBHUTENBHOCTb SMYJBbCHHU.
dro sBenuynHa H,, npu KOTOPOH MpoAoJKeHHe NPIMOJHHEHHOR YacTH
XapaKTepHCTHYECKOH KDHBOH IlepeceKaeT FOPH3OHTAaMbHYIO 0Cbh. Uem
JleBee pacrnoJioKeHa 3Ta TOUKA, TeM YYBCTBHTE/bHee JAaHHAS SMYJb-
cusi. [Ipn nonyyeHny GONBLIMHCTBA aCTPOHOMHYECKHX CHHUMKOB HaJlo
KCII0Mb30BaTh GOTOMAaTePHaJIEl BO3MOIKHO 60JIblEH UyBCTBHTEIbHOCTH.

Tperne cBoticTBO hoTOrpaduuecKolH SMYNIbCHH CBI3aHO C BJHAHHEM
YBEJHUEHHST 3SKCMO3HIHM Ha MOBBLILIEHHE NJIOTHOCTH H300pakeHus.
K. HIBapwmmuaba OTKpPLLT ONHO BaxHoe siBaeHHe, [donmycThM, YTO
Mol Gylem ¢ororpadupoBath OGBEKTH, OGJajaloUHe pasJHYHOM
HHTEHCHBHOCTBIO H3JIYYEHHsI, C PA3THYHBIMH SKCNO3UIMAMH, H Oy-
IeM N06UBATbCH TAKOTO pe3yJbTara, YTOOHl MJIOTHOCTh H300parKeHH#
6un1a oauHaKoBOH. Torja ROMKHO OBITH CNpaBelJIMBHIM ypaBHeHHe

Etr = nocTrofsHHOH,

rie E — ocBelieHHOCTb, { — BpeMs 3KCNO3KLHH, a p — Kosggpu-
yuenm Ileapyuusrvda, KOTOpHI MeHbIle eluHHIH. Yame Bcero oH
paBen 0,8—0,9. 310 03Hayaer, YTO INA MNOBHILEHHA NPOHHNAIOWEH
CHOCOGHOCTH CHHMKA Ha OJHY 3BE3JHYIO BEJIHYHUHY HYXHO YBENHYHTH
skcnosuuuio He B 2,512 pasa, a npumepHo B TpH u Gosee pas.

Oco6oe smaueHue 3TOT 3akoH IlIBapmmmabaa umeer s ¢oro-
METPUH MeTeOpoB, MerTeopHue u3obpaxkeHHsi MONAYYaloTCsl C MaJjbiMH
SKCHO3HLHMAMH, TaK KaK MeTeop JIETHT OodeHb GLICTPO M BCE sIBJIEHHE
ITATCA JONH ceKyHael. CpaBHHMBasi noYyepHeHHe METeOPHOro H3obpa-
KEHHA C MOUepHEHUSIMM M306paKeHHH 3Be3Jl, MOXHO CYIHTb O GJecKe
Mereopa. Ec/in CHHMOK noJiyueH HeNoOIABHKHOH KamepoH, TO H300pa-
JXEHHs 3B€3]l — JJIHHHEE JYTH, BHITAHYTHE BJOJb CYTOUHHLIX Napat-
neneli. ViamepnB mouepHeHHA W 3Had 3Be3AHLIE BEJHYHMHH 3Be3s],
MOKHO [OCTPOMTh XapaKTEePHUCTHUECKYIO KpuBYIO cHuMKa. OpHako
TYT Mbl JOJKHEl yYMTHIBaTbh 3akoH [lIBapuiunsibia, Tak Kak H300pa-
JEeHHsi METeopa H 3Be3Jibl MNOJIYUeHHl NPH PAasHBIX 3KCHO3HUMSAX.
Jns npumeHenus sakona [lIBapummabfa Hajao 3HATh YIVIOBYIO CKO-
POCTE JABMIKEHHSsI ME€TEOpa U B3apaHee ONpeieJUTDH OMNBITHLIM NIYTEM
kKos3hGUIHEeHT p.

doToMeTpHUECKOe H3yUYeHHe HeraTHsa, Ha KOTOPOM [OJNYYEHE
1306paxeHus NPOTSAMEHHBX OGBEKTOB HJIH Mereopa, Tpebyer npu-
MEHEeHHs CreuMasbHbX NPHOOPOB, H3MEPSIONHX ITOYepHEHHA — MU-
Kkpogomomempos. ‘Eciin MeTeOpHEIA CHUMOK KaNHOpyeTcs M0 3BE3AHHIM
H300paKeHHsIM, TO AJIg KaJHOPOBKH IPYrHX CHHMKOB HaJo 3apanee
noNyyatb Ha HHX KaJHGPOBOYHKE WIKaJb. [/ 3TOr0 Ha MJacTHHKE
nOJyYaloT H3006paKeHHS HEeCKOJAbKHX HCTOYHHKOB CBeTa, Yy KOTOPHIX
M3BECTHB SAPKOCTH; [0 MOJYYHBIIHMCH MOUEpPHEHHSM CTPOAT Xapak-
TEPHCTHYECKYIO KPHBYIO.

l'opasno nocryntHee ans JuoGuTeNst aCTPOHOMHH NOJyYEeHHE H H3Y-
YeHHe CHHMKOB 3B€3JHbIX NOJEeH, MPOHU3BOAHMBIX INpPH FOMOIH IIH-
POKOYro/MbHEIX acTporpados.
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Ha TakoM CHUMKe OOLI9HO I0JY4aI0TCA H300paKeHHsa HeCKOJIbKHX
nepeMeHHbIX 38e3]l. CaMble POCThIE OLEHKH (oTOrpauuecKoro 6secka
710 /060OMY H3 METONOB JAlOT BO3MOXKHOCTb HCC/IENOBATh 3TH Inepe-
MeHHEIE 3B€3Jbl, ecJH CepHsi CHUHMKOB AOCTaTouHoO Bennka. [Ipu stoM
Ha6/rofaTeb NOJYYHT H CTENEHHbIE IKajbl 6J1ecKa 3Be3J CpaBHEHHS.
Fcau e OH 3aXOueT fepeBecTH CTeNeHH B 3Be3JHble BEJIHYHHBI, TO
eMy MpHAETCS ONpEAENHTb 3Be3/lHble BENMYHHBI 3BE3J CPABHEHHS.
TyT MBI M BCTPETHMCH C OCHOBHOH 3ajauefl GoTOMETpUYECKOrO H3ydue-
HHSl 3BE3IHBIX CHUMKOB — C ONpejle/ieHHeM 3BE3IHbLIX BEJNHYHH 3Be3]
[0 MouepHeHHsM HX H306paxeHud.

Mpu peleHuH 5Tof 3ajaun HabJIOAaTeNiO MPHAETCH APHGETHYTH
K NOMOLIH MHKPOGOTOMETpPa, C MOMOIIBIO KOTOPOro OH AOJIXKEH Ompe-
neauTs obmui  QororpapuyeckHil  3¢eKT — roJHOe nOYepHeHHe
gcero H3006paKeHHs 3Be3lbl.

Ha xopollem 3Be3JIHOM CHHMKE H300pakeHHe 3Be3jibl HMeeT BHIA
"eGosbLIOr0 KpyxKa. UeM spue 3Besjia, TeM (o/iblie QHAMETpP 3TOrO
Kpy}Ka M Tem OoJblie ero nodyepHenue. dororpaduueckHi OJsecK
3pe3pl 0 HEKOTOPOH CTeNeHH XapakTepH3yercs [AHaMeTpoM 3TOro
kpyxka. [losromy, He pacnoJjaras MHKPOGOTOMETPOM, HO HMest
B CBOEM PAacTOpsKEHHH MHKPOCKON-MHKPOMETD, HaG/miofaTe/b MOXET
3aMeHHTb (HOTOMETPHPOBaHHE H3MEPEHHEM HaMeTPOB 3BE3AHBIX H306-
paxeHui.

Onuako HaGmofaTesb, YMEOUMH XOpOIIO OLEHUBAThb «GQJIeCK»
metopom [Iukepunra uan Hefinanna—Dbiaxko, MOXeT H3TOTOBHTD
HCKYCCTBEHHYIO WIKaldy H 0GOATHCh Ge3 Npyrux npubopoB.

Jlns nonydenus IWKaldKd HABOAMM acTporpad Ha Kaky1o-au6o
SAPKy0 3Be31y U MOJyyaeM CHHMOK C OY€Hb KOPOTKOH 3KCMO3HUIHEH,
3aTeM nepemelaeM Kamepy Ha HeGOJIBIIOH yrosl, H3MEHHB CKJIOHEHHE,
¥ CHOBa MOJyYaeM CHHMOK TOH )ke 3Be3Jibl, HO € BABOe GOJIbIlel SKCno-
suuueli. Eme pas nmepeiBHTdaeM Kamepy MO CKJIOHEHHIO M [OJyYaeM
HOBLII CHHMOK, CHOBA YyJBOHB IMOCJENHIOI0 3KCMO3HUIHIO H T. K.

B pesyJbrare Mbl 00Jy4aeM Ha CHHMKE «IE€NOUKYy» H3 6—8 u3obpa-
XeHHH sIpKOH 3BE3AbI, MpHUEM dororpaduuecknii sdpdekT BAOIb ITOM
Uenoyku Gyler yBeanunBaTbcA. [locne nposBiIeHHdH, (bHKCUDOBaHHUS,
(IPOMBIBKH M BLICYIUHBAHHA CHHMKA GepeM JHCT uepHOR Oymaru H
W BLIpE3deM B HeM «OKHO». [TOKpBIBaeM 3TOT JIHCT OyMary TOHKHM CJI0eM
KJiesi U HakJeHBaeM Ha KeJaTHHOBLIN CJIOH CHUMKA Tak, yTOo0OBl B OKHO
6bita BUAHA lIKAiKa M HeOosblas COCeAHAs C Heil 00JacTh.

Tenmepb Mbpl MOXEM HakJa[bIBaTh WKaly Ha H3yyaemblfi CHHMOK
3Be3NHOro Heba, CKAaibiBas HX JKeJAaTHHHBIMA ClOsIMM BmecTe. 3a-
\WHTHBIA a0l Gymary OpPefOXPAHMT HM3yYaeMyw MJIaCTHHKY OT na-
panuH. MsroroBieHHas TakuM CNOCOGOM LUKaJKa MO3BOJUT «E€pe-
HOCHTb» HH(OPMALHIO O 3Be3Jax C OJHOrO MeCTa MJIACTHHKH Ha Apy-
roe U ¢ OJHOHA MJaCTHHKH Ha RPYryio.

Jlas moGeiX (OTOMETPHYECKHX HCCNENOBaHHH HAJ0 NPEXAE BCEro
¥3yuuTh OWMOKY nojia Kamepbl. Harmomuuaem, 4To npH CHUMKAX,
f10/yuaeMbIX [IHPOKOYTOMbHEIMH KamepamH, CYIIECTBEHHO® 3HAUeHHe
umeeT BUHbeTHpoBaHHe, Ha Kpasx mojs speHus U3006paxeHHs sBesll
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ocnabieHbl. Brulo nmpennoxeHo MHOro cnoco6oB H3yyeHHs OUTHOKH
fl0J151, HO HAHJIYYLIHA M3 HUX COCTOMT B NOJYYEHHH CHHMKA GOJIBIIOTO
M0 NPOTAKEHHOCTH CTraHaapra *). Torma, NMOCTPOMB XapaKTepHCTH-
YECKYI0 KPHBYIO IVIaCTHHKH 1O 3Be3JiaM, CHATHIM B LEHTpe MnoJs,
OnpeJeJsiioT MO HeHl 3Be3/HbIE BENHYHHBI «KPAEBHIX» 3BE3J M ONpeje-
JAIOT Pa3HOCTH MEXIY MOJIyYEHHLIMH BEJIHYHHAMH M TeMH, KOTOpbie
NpHBEJEHBl B CTaHJapTe. BeJIMUNHY NOJYyYHBIIMXCS OTKJIOHEHHH H3Y-
YaloT B 3aBHCHMOCTH OT pPAaCCTOSIHHA OT LEHTPa CHHMKA.

Kak 310 cpesaTh npM NOMOIM IIKAJKH?

Linst aTOro COBMCHIAIOT IUKAJKY C LUEHTPaJbHOR 4acTbio CHHMXA.
3ateM ONEHHMBAIOT KAXKAYI0 M3 «3BE3JAOYEK» LIKAJIKH, cpaBHitBasd
€ TeMH 3Be3JlaMH CTaHJapTa, A/ KOTOPbIX H3BECTHHI 3Be3JHLIE Be-
JHYUHBL. BBIUMCIMB STH OLEHKH, Mbl Y3HaeM B3BE3AHYIO BCJHUHMHY
KamJ0ro H3 n3oOparkeHWH IUKAJAKH AJA STOH IJIACTHHKH.

[locie 3TOro MOXHO oOnpenesUTL 3BE3AHBIE BEJHUMHBI JIOGOMH
U3 3Be3ll, H300paxKeHHsI KOTOPLIX HMEIOTCH Ha JaHHOM cuuMke. Ompe-
Jesisist 3Be3]Hble BEJHYHHBI 3Be3Jl, BXOJASAIIUX B CTAHAAPT, MBI MOXKEM
H3YUUTb OWUOKY nNoJs.

OTO TakKe MO3BOJHT ONPEXENHTb 3BE3LHbIE BETHUHHBI HYXKHBIX
HaM 3Be3/; NPH 3TOM Mbl YK€ CMOMXKEM OLEHHTb H OIMHGKY 0OJA W
32 CHUET Hee HCNPaBUTb NOJY4YeHHbIe JaHHbE.

Tak onpenensiloTcsi 3Be3J(Hble BETHYHHEI, €C/IH HA JaHHOM CHHMKE
NOMYYHJIHCh H300paXieHHs 3Be3l, BXOAAIMX B CTaHAApT.

K coxanenuio, cranpapTel pas6pocaHbl no HeGecHOH cgepe He
OYe€Hb TJIOTHO H MOXET CJYYHTbCS, 4TO B HYXKHOH Ham of/actH HebHa
HeT craHpapra. Toraa AenaloT 1Ba He3aBHCHMBIX CHHMKA C OJHHA-
KOBOH 3KCHO3HLMEH B TaKHe MOMEHTHI, KOTlla 3eHHTHbIE PACCTOAHHA
8Be3ll, CJyXallUuX JJs THAHPOBaHHs, OJH3KM ApYr K Jpyry. Ilpu
3TOM IJIACTHHKA paspesaercs Ha JABe MOJOBHHB WM Gepyrca nse
MIACTUHKHK H3 OJHOH KOpo6kH. IIposBAsIOTCA OHM BMecCTe, YyTOOH 06a
CHHMKA OblJIM NOCTaBJIeHbl B OAHHAKOBBIE YCIOBHS. TOrAa Mbl MOXeM
KanuGpoBaTh IUKaJKy MO H300paXKeHHAM 3Be3] CTaHHapTa, BhbllUea-
WIHX Ha OJHOM CHMMKe, M CYHTATb, YTO 3Ta KaJHOpPOBKa Takas e
Aja BTOPOFO CHHMKA, Ha KOTOPOM Mbl OyJeM onpeie/siTb 3Be3/IHbIE
BeJIMYUHbBl HYXXHBIX Ham 3Be3f. :

[lpy mnonyuvennn CHHMKOB HeOGXOAHMMO YUYHTHLIBATD COCTOSHHUE
He6a. CHEMKH TOJbKO TOrA4a FOASATCS JJisi (OTOMETpHUECKuX pafor,
eclH He60 BHOJHe $iCHOe H npospavyHocTh xopoma. Kpome Toro,
HEOOXOAMMO YUHTBLIBAaTh aTMOCGEPHYIO SKCTHHKIHIO.

B sakmouenne sameTum, 4TO y Kaxmoro Habmonarens cBos cob-
CTBeHHAast CHCTeMa 3Be3JHbIX BEJHUMH, Ja)Ke B TOM CJayuae, ecJHd
OH MPHBSA3BIBAET €€ K HalleZKHOMY CTaHAAPTY. DTO BLI3BAHO Pa3jHYHOMN
NpO3payHOCTbIO OGBEKTHBA H PasHOH YYBCTBHTENLHOCTBIO (HOTOrpa-
(HYECKO! SMY/IbCHH K M3JIYYEHHAM Pas/IHyHBIX JVIHH BOJH. [Jostomy,
CTaHAapTu3ys IIKaJKy, Hajlo HCNOAb30BaTh Oesble 3Be3/pl C MaJbIMH
nokasateJasiMd useta. Onpenenus 3aTeM 3Be3jHbiC BEJHMYAHBI KPACHBIX

*) B xauecrse craugaprta pekomenayworca [wamw miau Bosocs: Beponuxu.
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3Be3]l ¥ COCTABHB PasHOCTH C KaTaJOXHEIMHA 3Be3JIHEIMH BEIHUHHAMH 8,
Haflo CPaBHHTb HX C [OKa3aTeJsiMH LBETa C. Us dopmyant & = cC
MOJXHO ONpEeReHTh NapaMerp IBETHOCTH CHCTEMBI Habswoparens o
U 50(eKTHBHYIO ATMHY BOJHH, K KOTOPOH OTHECeHH ONpele/seMule
UM ¢ororpaduyeckHe 3Be3fHLIE BEeJHIHHEL

YKaxeM ellle Ha TO, YTO KOJJIEKIUsl XOPOIIHX (POTOrpapuyYecKux
CHUMKOB MO3BOJISIET OTHICKHBAThb MO HHM HOBhIE NEepeMEHHBIE 3BE3JH
W oGHApYXHUBATh BCIBIIKH HOBHIX 3Be3J| CPaBHEHHEM CHHUMKOB. Jas
5TOrO CO3JaHBl CHEeLHalbHEE NPHOOPE — CmepeoKomnapamopbt H
GAUHK-MUKPOCKONbL, KOTOPHIX B PAaciopsiKeHHR JIOGHTENs HET. Ho
ecTh OJMH C€noco6, KOTOpHIH MO3BOJSET BHINONHATHL CpPaBHEHHE 6e3
KAKHX-JTA60 CJOXKHBIX NPHOOPOB.

Jlast 3TOTO NMPHFOTOBJSIOT HAa JHAaNO3HTHBHOR NIaCTHHKE oTneua-
TOK (NO3HTHB) KaKOro-qH6O H3 XOpOWIHX CHHMKOB. Ha Hem ¢on
MOJyYaeTcsi TEMHBIM, a W306pa)keHHs 3Be3] — NPO3PAUHLIMM Kpy-
kaMy. CKJIAAbIBas CJAOEM K CJIOI0 MOBHTHB H GoJee NMO3JHHH CHUMOK
3Be3/IHOro Heba Tak, uTofbl M306pakKeHHs COBIA/H, Mbl NPOH3BOLMM
UX OCMOTpP MNpH MOMOIM Jynsl. Ecay He HpOM30LMIO HHKAKUX HIME-
HEHMil, TO NPO3payHble KPYKKH COBNAAYT C HYCPHBIMH nsobpaxe-
HHSIMH 3B€3J H CJIOMCHHBIE CHHMKH OGYyIyT BHITJISAETb PaBHOMCDHBLIM
cepuiM oroM. Eciau Kakag-au6o 3Besfa ocaabnaa, TO Mbl yBHIUM
CBeTJIOE KOJBLO, C UepHOM TOuKOH BHYTpu. EcaH Xe BCHBIXHYJA
HoBasi 3Be3Na, MJIM KaKas-HMOGYyAb 3Besja YCHJIHJA CBOH 6neck, TO
Ha cepoM ¢oHe Gyler BHIHA YepHad TOYKA. Quenb GoJibliloe KoJIHYE-
CTBO NEPEMEHHBIX 3Be3JA OTKPHITO MMEHHO STHM Coco6oM.

§ 19. doToaNeKTpHYECKHE METOLLI HCCAEIOBAHHS 3BE3N

OIHNM H3 COBPEMEHHBIX METOJ0B HCCJIE€NOBaHUA HeGecHLIX O0DbeK-
T0B sBasercs (oTosNeKTpHuecKas (OTOMETpHS. B orauuyne OT BH-
syanpHOl M ¢otorpaduyeckod goromerpuy, dorosnexTpuyecKan
doromerpus 6aaroaaps MCNOJb30BaHHIO COBPEMEHHOH 3JIeKTPOHHOH
annapaTypsl M TILATeJbHOMY YYeTy BCeX MONpPaBOK MOMKET JBOCTMraTh
tounoctn 0™ ,005. Bosbinas NpOHULAIONAs CIOCOGHOCTD 3J1eKTpchoTO-
METPHH, BHICOKAas TOYHOCTb, BO3MOXHOCTb M3MEDEHHs CBETOBLIX no-
TOKOB B Pa3NuUHLIX YYaCTKaX CMEKTpa MO3BOJSIOT PEIIaTh MHOTHe
paxHble actpodusuueckne 3anayd. Bee Goablie W GOJblLE JEKTPO-
(OTOMETPHS NPOHHKAET H B APYTYIO 061acTb acTpoPU3HTECKHX HCCIIEe-
NOBaHHI — CIeKTpodoTOMETpHIO. Bosbuiyio posh Chirpalt 3J1eKTpo-
OTOMETPHYECKHI METOA H B H3MEpPEHHH NOJAPH3ANNH cpera Hebec-
HEIX OODBEKTOB.

B npunuune ¢OTOJIEKTPHYECKOTO H3MEPEHUs 6ecKa JIEXKHT
npeoGpasoBalne CBETOBOro fOTOKa OF HebecHOro ofbeKTa B 3JEKTPH-
GeCKH# CHTHAJ, KOTOPHI yCHIMBAeTCs B MUJVIHOHE Pas ¥ H3MEpAETCH
3JEKTPOHHOH anmaparypof. '

IIpeo6pasoBaHne CBETOBOH SHEPTHU B 3JIEKTPHUYECKYIO OCYIIeCTB-
JfeTcs ¢ [OMOLIbI0 (POTO3/IEKTPOHHBIX ymaoxuteneii (®Y) ana
o6nacTH CIeKTpa OT YyJjabTpaduonaera RO GnmxHell HHPPaKpacHOH
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obnactd, ¢OTOCONPOTHBNEHHA HAH GOJOMETPOB Aas HH(PPAKPacHON
obJjacTd crekrtpa.

3) POTOSNEeKTPOHHHE YMHOIXHTeJ u Poroymuo-
xutend (PIY) coveraior B cebe eBOAGTBA (HPOTOSIEMEHTA H JIEKTPOH-
HOrO YCHAHTE/IS1 €MrHajia H MO3BOJSIOT MOAYYaTh HA BLHIXOAE CHTHAJ,
yxe yeunennsifi B 10°+~10° pas. Ycuienne dororoka o dorokarona
@Y nocruraerca 6narofaps HCHOJNb3OBAHMIO SIBJAEHHA BTOPHUHON
S/IEKTPOHHOH SMHCCHH C NPOMEXYTOUHHIX MEXKAY KaTOAOM H aHOAOM
smHTTepoB. CoBpeMeHHbe (OTOYMHOXKHTENH HMEIOT A0 14 KacKajgoB
yMHOXKEHHA. OCHOBHHIMH XapaKTePHCTHKaMH (DOTOYMHOXHTeNeH siB-
Af0TCA 06/1acTh CHEKTPaNbHOA YYBCTBHTENBHOCTH, 4YBCTBHTEILHOCTD
doTokaTosia B MKA//M, aHOAHAA YYBCTBHTENBHOCTb B A//IM NpH onpe-
IeNIEHHOM HanpsaxeHWH nuTaHusas Y, remHOBO#i TOK B A, cooTBer-
CTBYIOUMH 3TOMY K€ HaNpsAKEHHIO NHTaHHUs, AuaMeTp POTOKATOAa B MM.

O6nacte cnekTpajJbHOM YYBCTBHTEJNBHOCTH H YYBCTBHTENBHOCTH
¢orokarona saBHCAT OT MaTepHajla, H3 KOTOPOrO OH H3IOTOBJIEH.
HauGonbme#i uyBCTBHTEABHOCTBIO OGMANAIOT MYJbTHINEJIOYHBE (ho-
TOKAaTO/bl, 3aTEM CYPbMAHO-IIe3HeBbIe H 6oJiee HH3KOH — KHCJOPOAHO-
uesneBsie. O6nacTb CNEKTPaibHON WYBCTBHTENBHOCTH LIS STHX Tpex
OCHOBHBIX THIOB ()OTOKATOAOB CJeAYyIOUias: /s KHCJIOPOLHO-HE3He-
Brx or 4000 mo 12 000 A, MYJIBTHINENOYHEIX — oT 3000 mo 8200 A,
CYpbMsAHO-Le3HeBRX — 10 6500 A. Bosbimas uyscTBHTEIBHOCTD toro-
KaroloB M GO/bILO# KO3(dHIHMEHT YCHJEHHS MO3BOJSIOT H3MEPATh
C noMoUpbio POTOYMHONKHTENEH CBETOBHIE NOTOKH Mopsiaka 10-14—-—
-~10-1® sm. Tlpenen M3MepeHHs C/AGHIX CBETOBBIX MOTOKOB Onpefe-
ASeTCA YPOBHEM TEMHOBOrO TokKa ®3Y, KOTOpHIH MOXeT OhiThb Cy-
IECTBEHHO yMEHbIIEeH NyTeM oOXJaxieHHsA d¢oroxkaroga PIY, oco-
GEHHO /sl MYJbTHIIENOYHEIX H KHCJODPOAHO-LE3HEBHIX (POTOKATOAOB.

Bonbmum pocromscTBoM (HOTOyMHOMNKHTENEH sABAsSETCS OPOIOP-
IHOHANBHOCTE HM3MEHEHHA (OTOTOKA Ha ero BLIXOJE B 3aBHCHMOCTH
OT BeJMYHHH MaJaioliero CBETOBOrO MNOTOKa Ha GOTOKATod, fT. €.
GOTOYMHOXKHTENb fBJSETCA JUHEHHHIM YCHJMTENEM, B OTJIHYHE OT
¢ororpaduueckoit smyabcHH. PasHOCTb 3BE3JAHHIX BEJHUHH ABYX
3B€31 M; WU m,, KOTOPhIE BLISHIBAIOT MOsIBJeHHE (DOTOTOKOB i; H i,
IpH BeJWYHHE TEMHOBOTO TOKAa i,, paBHa

{y—i

Am=my—m; =—2,5 lgf:——_i:’ 4.9

[Ipu kouerpyupoBanuu ¢oroMerpa HEOGXOAMMO YUHMTHIBATbL CJie-
Lywouine OcOGEHHOCTH PaboTH ¢ (POTOYMHOMKHTENAMH, BLITEKAOlUHE
U3 HX CBOHCTB. MoHTax (POTOYMHOMKHTENS NOJMKEH NPOU3BOAUTLCA HA
naHeqd M3 XOPOIIEro H30.1ATOpa (MOMMCTHPOM, ¢ropomiact H Ap.)
Al yCTpaHeHMs yTeueK M0 NaHeJaH; Koa6a (QOTOYMHOXKHUTENS U Ma-
HeJlbKa O JEJNHTENeM, a TaKXe INOANePXKHUBAIINE KOJbIla JOJMKHEI
OHITH TIIATENBHO OYHMILEHH. BJIOK, rie MoHTHpyerca GOTOYMHOXKHTEND
¢ NaHENbKOH AENUTENA HanpsKeHMs, JOJIKEH OHTb CBETOHENpOHH-
NaeMbIM U TepMETHYHLIM [J8 NPEfOTBPaMieHHA NOMafaHus BJIATH H3
BO3/yXa, CHAOXEH CMEHHBIMM [IaTpOHaM¥ OCYMIKH. g samurs doro-

lo* 291



YMHOXKHTEJ/IA OT BO3AEHCTBHSA BHEMIHHX MarHUTHHIX NOJEH, B TOM YHC/Ie
W OT MarHHTHOro noJsst 3eMaH, 6J0K (POTOyMHOXKHTENs HEOOXOAMMO
noMelaTb B MarHUTHBIH 3KpaH H3 MATKoro xenaesa. B cayudae
npUMeHeHHs OXJaxAeHHss PDY Heo6XORHMO NPERYCMOTPETb TepMO-
CTaTHPOBaHHe (GOTOYMHOXHTENS € TOYHOCTBIO oKoso | °C, Tak Kak
MHOTHe THNH (OTOKATONOB H3MEHSIIOT CBOK CHEKTPa/ibHYy!0 YYBCTBH-
TeNbHOCTD C HM3MEHEHHEM TeMnepatyphl. D10 Hanbojee yHOOHO BhI-
NOJNHHTb A GPEOHHHIX HJH TEePMO3IEKTPHUECKHX XOJONMJIBHHKOB,
NpPOLECC OXJaKAeHHs B KOTOPHIX MOXKET peryaupoBaTthca. Menee
YAQYHBIMH B 5TOM OTHOLIEHHH SBJSIOTCSA XOJNOLMJAbHHKH C HCIOJb30Ba-
HHEM TBEpPAOH YIVIEKHCJOTHI, Tle TeMnepaTypa B XOJOAMJbHO# Ka-
Mepe 3aBHCHT OT BpeMeHU, OpOLIe[ero ¢ Hayaja 3arpy3kn yrije-
KHCJIOTHl M OT BeJHYMHBI HayaJbHOTO KOJHYECTBA «CYXOTro JbAanr.

Mymmepgé A
[ i el e B -
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Puc. 128. CxeMa JieIuTeNst HanpSXKeHHA NMUTaHUA (QOTOYMHOMKMTENS H NOAKJIOYEHHS H3Me=
puTeabHOro npuGopa.

Haunyuiiumu o0paslamM# COBPEMEHHBIX OTe4eCTBEHHbIX (oTo-
YMHOXHTEJEH AR 3Be3NHOH (POTOMETPUH ABAAIOTCA Clelyloulue,
myabruuieiounsle PAY-79, ®IY-69b, xkBantakon PIY-130; cyps-
msHO-Le3neBble ®ODY-64, kucnaopopHo-uesveBble PIY-83, PIY-90:
dIVY-62 u gp.

IMutanue GOTOYMHOXKHTENEH MOXKET OCYULeCTBAATbCA OT J06oro
BLICOKOBOJIbTHOIO HMCTOYHHKA CO CTaGuJbHBEIM HanpsikenueM. B npo-
crefiieM cayyae ®3Y MOXKHO MHTaTh HENOCPEACTBEHHO OT aHOAMBIX
Garapeii, COeAHHEHHBIX MOCJENOBaTeNbHO VI MOJyYeHHsi Heo6Xxoau-
MOTO NAcHOPTHOrO MJH BbIGPAaHHOTO ONTHMAJbHOrC 3HaYeHHs Hamps-
KeHus nutanus PIY. -

Hanpsixkenne nutanus (QOTOYMHOXKMTENs NOAAETCs Ha JAeuTelb
nanpsixKeHUst, KOTOPHIH CJHYXHT [/ COOOWEHHsl KaKAOMy mnocJie-
AYIOIEMY SMHTTepy Oojiee BBHICOKOTO MOTEHLHaja, YeM HMeeT fpe-
apiaymuii. Cxema JesuTeNst HalpsKeHHs H TOiKJoueHHa K OIY
perucTpupyiomero npubopa noxasana Ha puc. 128. Tak kak B actpo-
(OTOMETPUH yalle BCErO MPHUXOJUTCA HMETb JeJO cO CNalhMH CBeTo-
BHIMH TOTOKaMH, TO OOfllee CONPOTHBJEHHE JeJHTeNst HampsiKeHHs
nox6upaercs TakuM, 4ToObl ofecrneduTh HauboJiee SKOHOMHYHHIA pac-
XOJl 3JeKTPOSHEPTHH OT BEICOKOBOJBLTHOIO HCTOYHHKA, YTO HanboJaee
CYIIECTBEHHO NPH NHTaHHH OT GaTapeit. [{a1a sBe3nHOi snexTpodoTo-
MeTpHH ofliee CONPOTHBJEHHE JEJNHMTENs HanpsiKenHs BhOUpaercs
nopsaxa 3 MOwm. [enuTeabp HanpsikeHus HalaHBaeTcs OOLIYHO Ha
nateabke ®OY M Moxker GbTb BHINOJHEH H3 pe3ucropoB tHna MJIT
MOIIHOCTbIO He MeHee 1 Br. INanenbku PDY uame BCEro NpHXOAHTCS
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L.3rOTOBAATH Ha MecTe, BADHAHTEI KOHCTPYKUHH UX MOTYT GbiTh caMbie
pasJipuHble, HO NPH 3TOM HEOGXONMMO, YTOGH KOHTAKTHBIE JIEMECTKH
naHenbKH Kak MOXHO 60JbLI€H NOBEPXHOCTbIO NMpHJEraiH K ILThIpb-
kKam OIY aas obecneueHHs HaJeXHOrO KOHTAKTA.

B sakJioueHne HalO0 HAaNOMHHUTb, 4TO NMpH pabore ¢ GOTOYMHOMKH-
TensimMH, 6arapesiMH, BBIIPSIMHTENSIMH HeoOXOAHMO CcOGMIOAATh Kpaii-
HIOIO OCTOPOIKHOCTb BO H30exaHHe NMOpaxceHHs HIEKTPUUECKUM TOKOM
BBICOKOTO HanpsikeHusi, KommnekT Oarapeii nuranus @Y pomken
GbITL 5KPAaHHPOBAH ¥ HMeTb XOPOWIYIO H3OJSUHIO BO H3GeKaHHE MO-
MeX OT TOKOB yTEueK,

6) DnekTpoMeTpHUYeCcCKkHEe ycuaurtead Goro-
T0 K a. DBoapmas 4yBCTBHTEJNHHOCTb H YyCHJIEHHe, naBaemble (OTO-
YMHOXKHTENSIMH, OKa3bIBAIOTCA BCE XKe HeJOCTATOYHLIMH, YTOOHI peru-
CTpHPOBATh (OTOTOKH OT CAabblX 3Be3l HENOCPENCTBEHHO rajibBaHO-
meTpoM. Kpome sToro, npH npuMeHeHMH caMOMHIUyLiero npuéopa He-
06X04MMO YCTPOHCTBO IJIsl COIJIACOBAHHSA BEIX04A (POTOYMHOKHTEJ s
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Puc. 129, CxeMa 3/eKTPOMETPHYECKOr'Q YCHAHTE/SI ¢ HCTOKOBBIM (IOBTODHTENEM,

€O BXOJIOM CaMOfIHIUyIero ycrpoiicra. [Iyis 910l Uesy HCNOJb3YIOTCA
SVIEKTPOMETPHYECKHE YCHJHTENH, HMelolte GoJblLoe BXOJAHOE CONMpO-
THBJIEHHEe (NOPALKA AECATKOB H COTEH MEroM) H MaJjioe BEIXOZHOE CO-
NpOTHBJEHHe (COTHH OM), KOTOphIE MO3BOJSIIOT YCHJAHBaTh TOKH
BennuuHOA B 10712101 A. CyimecTByer HeCKOJbKO METONOB YCHJe-
HHf M perucTpauuu (POTOTOKA: YCHJ/IHTEJNH CHTHAJIOB IOCTOSTHHOIO
TOKa, YCHJHTEJIH [EePeMEHHOrO0 TOKa, CYETYHKH (OTO3JEKTPOHOB.
HecnenoBanus, npoBeleHHBE PasJHYHBIMH AaBTODaMH, MOKAa3aJH, YTO
BCe 5TH MeTOAbl JAal0T NpHMEepHO oAMHaKOBBIH 3hdekr. Haubonee
NPOCTHIM SIBJISAETCA METOA YCHJ/IEHHS CHTHaJIOB NOCTOSIHHOTO TOKa.
Ycunenne ¢oToTOK2 OCYyIIECTBJAsIETCS 34eCh C MOMOILLIO 3JEKTPO-
METPHUECKHX ycuJauTesaed nocrosHHoro Toka (QYIIT), nepBuifi Kackan
KOTOPBIX MOXeT ObITh BLINOJHEH Ha CIENUAaJbHBIX 3JIEKTPOMETpHYe-
CKHMX JIamMnax, Ha OOGBIYHBIX pajHoJaMiax, NOCTABJAEHHBIX B JEKTPO-
METPHYECKHH peXHM MJH Ha MOJYNPOBOIHHKOBHIX 3Jemenrtax. Ha
puc. 129 opuseneHa cxema DYIIT Ha uHTerpanbHO# MHUKpoOcXeme
284YEl (A, B). Peancrop Ry cayxur pis rpy6oit, a Ry — nas Ton-
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KOfi YCTaHOBKH HyJNA; eMKOCTb C, — AJIfI YBeJNHYeHUS! YCTOMYMBOCTH
U TOCTOSHHON BpemeHH cxeMul. Pesucropom R, peryaupyerca riy-
6uHa OTpULATENbHON OGpaTHOH CBA3H HJAH Ko3(duuueHT ycuaeHud
onepannonnoro ycuaurens 1KYT4016. TNorennunomerp R,, numeer
nopsinka 10 GUKCHPOBaHHHIX NOJIOXEHHA W ABJSETCH NEPeKJIoYa-
TeJleM JMAana3’oHOB YYBCTBUTENLHOCTH caMmonumymero npubopa
B cJyuae HMCOOJb3OBaHHsl caMomuluyuiero moTennuomerpa II1-09
ofmee conpoTuBieHHe R,;, He mpesuinuaer 200 Om. Benwunny R,
noAGHpalT 3KCrnepuMeHTanbHO. Camonmumymui npu6op MOACOeAH-
HSIOT K THesjaMm BuIXofia 7, 8. [IutaHHe cXeMmbl OCYIIECTBISIOT OT JIO-
60ro ~Ta6MAH3MPOBAHHOrO HCTOYHMKA TOKAa CO CpelHed TOUKOM.
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Puc. 130. CxeMa SJIEKTDOMETPHUECKOro YCHJHTeNnsl ¢ ONepauHOHHBIEY Y CHJANTeIeM.

Jlis 5TOrO MOXKHO HCNOJIb30BaTb GaTapew uwan akkymysaatop. Ha
puc. 130 npuBesena Gosee kommnaktHas cxema DYIIT na mukpo-
cxeme K284Y 1. Ona Gosee ycroiiunBa B paGoTe W MMeeT MEHbUIHH
Apeiid HyJsA. YCTaHOBKA HyJIsl NPOM3BOAHMTCS DE3UCTOPOM R, em-
kocTe C, onpejensieT NOCTOSHHYIO HHTerpupoBaHus. [las ypenaude-
HHSI YYBCTBHTENBHOCTH CXEMb! MOXHO YBEIHYHBATL CONPOTHBJEHHE
pesncropa R, Ao 1 I'OM, cOOTBETCTBEHHO yBe/IMYMBas CONPOTHB/CHHE
pesucTopa o6paTHOl CBA3H R,. YCHIHTeNb MOWHOCTH H GAOK MuTa-
HHS anajJoruuHnl cxeme puc. 129. Yactb cxembl, 0GBelleHHasl Npephl-
BHCTON JIMHHMeil, COGHpPaeTcsi HemocpeACTBeHHO B G/oke PIY.

Ha puc. 131 npuBeseHa cxeMa Al c4eTa OLHO3JIEKTPOHHBIX HM-
NMyJbCOB, KOTOPas NMO3BOJsIET H3MEPATb MPEAEbHO C/laGhie CBETOBhIE
NOTOKH Ha YPOBHE Cuera OTAENbHEIX (JOTO3/MEeKTpoHOB. B Kauectse
IIHPOKONOJNIOCHOFO  YCHJIMTENsl M JIUCKPHMHHATOpa HCHOJB3yeTcs
nuTerpaibHas mukpocxema K138JIT11, koropasi COfEpHHT B ORHOM
Kopiyce uethipe Au(depeHInanbHLX ycnanteasi. TOKoBylo HarpysKy
®3Y R, BuiGupaior ot 100 Om 1o 3 KOwm, nuonet Dy, D, OrpaHu4InBAIOT
CUTHAJ Ha BXOJ€ YCHJIWTeNst, a YPOBeHb NUCKPHMHHAUMM yCTaHaB-
JMBaeTcs pesucropoM Rg. B kauecTBe cueTYMKA MMIMYJBCOB HCHOJb-
syercsi yacroTomep tHna 43-32 mim H3-34.

TIpH H3TOTOBJEHHH CXEM SJEKTDOMETPHUECKHX YCHJHTeNeH cie-
Jyer co6/oAaTh BCe DpaBHJa, MPEAyCMOTPEHHBIE NMDH paboTe ¢ MHK-
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pocxemamu cepuu K284, B nMpOTHBHOM c/iyyae X JIErKO BHIBECTH H3
CTPOs BO BpeMs MOHTaXka # nafiku. Bce Tpu cxeMul paspaGoraHbl H
ucneitann Ha Ofecckoft acrpoHomuueckoii o6eepatopuu B. H. Hsa-
HOBBIM.

ITpu roucrpyHpoBauuu dotomerpa u Monraxe DYIIT Heobxozumo
9JIEKTPOMETPUIECKHH KacKaj pacrosarath B HenocpeacTBeHHOH OnH-
socty oT PIY, uTobnl YCTPaHHTh HABOJKH HA NMPOBOJ, COSAMHSIOMHR
Bpixox @Y co Bxojgom SVYIIT. dnekTpomeTpHUeCKHA KacKak AOJKEH
OLITh TI[ATEJLHO 5KPAHHPOBAH H IOMEINEH B CBETOHENPOHHIIAEMEIH
kopnyc. Bnarogapa masnomy konuuectBy ferasefi DYIIT moryr 6HTbL
CMOHTHPOBaHbI HemocpeAcTBeHHO B Gioke ®Y. s npefoTBpalleHus

g 0 ;f:ﬂ 7 Ovemvun”
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Puc. 131. CxeMa cdeTa OZHOSJEKTPOHHBIX HMIYJILCOB.

BO3HUKHOBEHHSI TOKOB yreukd Bce jerann DYIIT, ocoberHo ajek-
TPOMETPHYECKOrO KacKajia, JO/KHBLI OBITh TILATENbHO 06e3XKHpPeH:;
MOHTA{ HEOBXOJMMO NPOU3BOAHTH Ha CTOMKaX H3 BBICOKOKAUECTBEH-
HOrO H30JIATOpPA. A

Ins nopjaBieHuss QUIYKTyalWii, Bei3biBaeMblx myMamu OIY wu
MepIaHUsMH 3Be3[bl, NOCTOSHHYIO BpeMeHH YCHJHTEeNd Lenecoes-
pasHo jgeniath He meHee 10 c; nNpH 3TOM He HMEET CYILLECTBEHHOrO 3Ha-
yeHHUsl, KaKoH 3JIeMeHT cXeMnl OyJeT ee C03/aBaTrb: BXOJHas LeEMNb,
NPOMEXKYTOUHEIE KacKalbl MJH perucrpupylomuii npubop. B cospe-
MeHHBIX (oToMerpax JAjs GoJee TOYHOIO OCPefHEHHS (WIyKTyanui
(oToTOKa, BH3BAHHBLIX MmyMaMH PDY H MepuaHHeM 3Be3lnl, Bce
yaiie NPUMEHAIOT HHTErpHPYIOIIHE AYEHKH H OMNepalHOHHEE YCH-
JUTeJH, YTO OOBHILIAET TOYHOCTD HaAGMIOfeHWH M MO3BOJsAET Habmo-
Jath Gosiee cnafnie 3Be3gbl. Perucrpamus ycujeHHoro ¢(oroToka
NPOH3BOAMTCS C IMOMOILbIO CAMONHIUYIIMX MNOTEHUHOMETPOB THHA
3I1I1-09, uxdpoBLIX BOJLTMETPOB, NpeoGpasoBaTesell THIA aHAJOr—
KOf /IS BBOXA JaHHBEIX B DBM.

dotosnekTpuueckn#i doromerp. Onruyeckas
cxema (OTO3/IEKTpHUECKOro (otomMerpa npuBeieHa Ha puc. 132
IMepen dhoxanpHON NJOCKOCTHIO TEIECKOIA CTABUTCA OTKUAHOE 3epKaljio
nois 3, KOTOpoe IMpeAHasHaueHo JJ1s NOMCKA, OTOMAEGTBJIEHHA H TOY-
HOTO HaBeJeHHA TeJecKona Ha uccaefyemsii obwvekr. Ilia sroro
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B oKyaspe noas Ok, Aenaercs nepekpecTbe, OCBellaeMoe JaMIOYKOH.
B dokanpHON MIOCKOCTH TelecKona pacnoJaraercs 610K auadparm I,
npelCTaBIsIoOIKA co60i TUCK MJIM CeKTOop ¢ HabopoMm aHadparm pas-
mepoM or 30" no 2°. 3a 6moxom Auadparm pacnoJaraerca npusma f7
¢ oKyJsipoM Ok, nHagparMEeHHOI0 MHKDOCKOIA, KOTOPble MO3BOJAIOT
KOHTPOJMUPOBaTh MOJOXeHHe 3Be3inl B jguadparme. IIpH BBeneHHH
npusmbl /1 Ha ¢ororaton PDY MoxkeT ObITb HampabBJeH CBETOBOH
HOTOK OT PaJlHOAaKTHBHOIO 3Ta/IoHa (MoMHHOpOpa) Im, KOTOPHIA npea-
HasHayeH JJis KOHTDPOJA TIOCTOSHCTBA YYBCTBHTEJIBHOCTH aimmnapa-
TypH. B HacTosiltee Bpemsi Bce GoJibllee pacnpocTpaHEHHe MOJNydaior
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Puc. 132. OnTnueckas cieMa sjaexFpodoToMerpa.

=i

STAJIOHH € HCNOJNb30BAaHHEM CBETOAMOZOB. [lepeKpHITHE CBETOBOrO
notoka Ha ®IY ias perucrpauuy BeJHYHHB TeMHOBOFO TOKa ocy-
niecTBJsieTca 3aTBOPOM 3. [lepen dortokarosom PDY ycranabau-
Baercs Jquusa Pabpu P, KoTOpas CTPOHT Ha GoTOKaroae H3uOpaxe-
‘1lHe BXOLHOTO OTBEpPCTHSA TejecKona (06beKTHBA WJM IJIaBHOTO sep-
Kana), OCBEUIEHHOTO CBEeTOM Hccieayemoil sBesibl. Buaarogaps xe-
CTKOH KOHCTPYKIHMH (OoTOMETpa mojydaercsl HeMOJBHXKHOE NATHO Ha
¢orokarone ®IY, YTO BaKHO BBHAY HaJH4YHs 30HHOH YyBCTBHTENb-
HocTH (oTokaTofa. Pacuer nuH3bl Palpu U ee pacnonoxeHus B ¢oro-
MeTpe NPOBOAHTCS MO clenyiomuM dopmynam:

MHHHMAJbHBIH paguye 7 JuH3W Pabpu

r=p-1R/F,

rie p — paguye Haubosbled us pabounx auadpparm oromMerpa,
1 — paccrosinve ot aHapparmst D gpo JauH3H Pabpu (3apaercs),
R — paanyc o6bekTHBa (rVIaBHOro 3epkana) teqeckona, F — ¢okye-
HOE PacCTOsiHMEe OOBEKTHBA (3KBHBaJIEHTHOE (OKYCHOE paccTosiHue),

paccrosinne s or auHsm Pabpu no ¢dorokarona GIY

s=-2CAD,

rie o — papuyc paGoueil naomaixn ¢orokaroaa ®IY (ouennBaercs
npubnuxerHo). PoxkycHoe paccrosinue JHH3m Pabpu
f= s(F4-1) o(F+1)

Filts M l=—fggg-
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Hns ¢goTomerpun HccnepyeMoro o6beKTa B PasMUHBIX ydYacTKax
CNeKTpa HChoJb3yloTcst cBeTodHJILTPE C, BBOJHMBIE [OOYEPEAHO
B CBETOBOH NOTOK, najatomuit Ha POV, Ilng nposexeHus HabmoAeHHRA
B cHucTeMe, 6auskoit k UBV, npu ucnonbsosanuu ®IY ¢ cypuMsiHo-
nesueBbiM (OTOKATOAOM NPUMEHSIOT cBerodpuanTphl JKC-18, CC-5,
Y®C-6. Tlpu ucnonp3osanu OIY ¢ MyJLTHIIENOUHBIM POTOKATONOM
KO BCeM TpeM ¢HJbTPaM HeobXxoauMo no6asuTek cBeToduantp C3C-21.
KoncTpykrpao 670K CBeTO(QHJILTPOB MOXKET INpeiCTaBasTL coGoi
JUCK, CEKTOP HJIH JHHEHKY ¢ Ha6opoM cBeTO(QHJLTPOB.

MeTtoavnka 31ekKTpPOoPOTOMETPHYECKHX Ha-
610 neHHUA. OaexrpodoTomMeTpuuecKHe Hab/IoNeHHs AAOT 60Jib-
1IYI0 TOYHOCTb B TOM CJiyuae, eCcjJH HMeeTCSl BO3MOXKHOCTb BHIYHCJIHTb
BCe HEOOXOJYMble MONMPaBKH, HaHOoJee CYIECTBEHHOH M3 KOTOPHIX
ABJsETCA TOYHHIA YyyeT arMocdepHOro MOIJIOWEHH — SKCTHHKIHH.
ITosTomy 3nekTpodoTOMEeTpHUecKHe HaGJIOAEHHS MOMKHO NPOBOJWTH
JUIIb B HOYH C XOpolue#l Npo3payHOCThIO, KOTrJa He BMJHO CJIE/0B
o61ak0oB, TymMaHa MM uupycoB. JIns cTaGuibHOH paGOTH anmapa-
Typa JOJ2KHA BKJIOYaThCA Ha NPOTrPeB NPHMEPHO 3a yac Ao Habmoxe-
HHf,, npu sToM Ha DIV mnomaercs mnosHoe pafouee HampsKeHHeE,
Jas ycTpaHeHHsi NOTOKOB BO3ZyXa H3 MaBHJILOHA, KOTOPLIE MOTYT
CO3/1aBaTk JOMOJHHTENbHOE JpoKaHHe (OKaJNLHOrO H3o0paxeHHusd
3Be3bl, PEKOMEHAYeTCsi He MeHee, 4YeM 3a 4ac, OTKPHIBAThb KYyNoJ
(oTKaThIBaTL KpHILIY) NAaBHJABLOHA JAJisl BHIpaBHHBAHHA TeMOepaTypll
BO31yXa CHapy»H H BHYTpH.

ITpn Ha6awoeHUH nepeMeHHO! 3Be3Jbl NpPexJe BCero HeoGXOAUMO
BHOGpaThL B GMXKANIINX OKPECTHOCTSAX JIBE 3Be3/bl CPABHEHUs pas3/inyg-
Horo GJiecka, Tak, 4ToGHl OfiHA GblTa HECKOJIBKO fpue, Apyras HEMHOro
cnabee nepemenHofi. Bosee apkas 3Besza o6bluHO 06Go3Hauaercs Gyk-
Boil a, Gojee cnabas — b, nepemeHHasi — O6ykBo#i v. UtoGhl obaner-
UNTh BHIYMCJAEHHS M H36exaTh BBEJEHMS LBETOBOTO Ko3(pHUIHEHTa
NpH BLIYHCJEHHH 3KCTHHKIMH, 3Be3J[bl CPABHEHHs HeoGXONHMO MOA-
6uparh OJH3KHE 10 CNEKTPaJbHOMY KJacCy K HCCJelyeMoil 3Be3je.
Ha6monennss nepemenHoit 3pe3anl B Tpex ¢uastpax (U, B, V) npo-
H3BOAST NO CJeAyIoued cXeme: 5TajloH, TeMHOBOH TOK, 3Be3lla a
B ¢uabTpe V, 3pesna aB ¢uavtpe B, 3Besja a B ¢uartpe U, dou
He6Ga oKoJIO 3Be3frl a B ¢uantpax V, B u U, nepemeHHas v B GOuJib-
tpe V, v B puabTpe B, vy, ¢oH Heba okoJio nepeMeHHol B ¢pHAbTpax V,
‘B u U, 3ee3pa by, bg, by, doun V, B, U, nepemenHas vy, vg, vy, ¢ou V,
B, U, ay, ag, ay, ¢ou V, B, U, vy, vg, oy, ¢on V, B, U u 1. n.
Orcuer nepeMeHHOH B Tpex ¢HAbLTPax H GoHa Heba OKOJIO Hee yepe-
IyeTcsl ¢ HooyepeNHBIMH OTcYeTaMH 3Be3l cpaBHeHHs. Uepes 3—5
U3MepeHUll mepeMeHHOH 3Be3Ibl H3MepsieTcst PaAMOAKTHBHEIA 5TaJsloH
M TeMHOBOH TOK. Bo Bpems HaO/ofeHuit B XKypHa/ie MJIH Ha JIeHTe
camonucua Heo6XOJZUMO OTMEYaTb Ha3BaHHe NepeMEHHOH 3Be3Jwl,yH-
€10, Mecsill, Toj, BpeMs HayasJa HAGIOJEHHH, COOTBETCTBYIOLIME
NepBOMY OTCYETY 3Be3jsl, M 3aTeM OTMedYaTb Ha JIEHTe caMo-
nHcna uepes Kaxawle 10 MHHYT (B cJydyae PaBHOMEPHOH IPOTSIKKM
JeHTH camonHcna). IIpH nONb30BaHHH CTPEOUHBIM PerHCTPHPYIOMHM
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npuGopom HIH apuSopoM. ¢ uHPPOROH WHAHKANHEH HEOGXOANMO OTMe-
yaTh BpeMA MOMEHTA HaO/IONeHHsS Kamaoi 3Be3fbl B KaxaoM QHAbLTPE
¢ TouHocThio Ao 0,1 MHH. Jajee B KypHaJjie HJIH Ha JIEHTe 3AIUCH-
BaeTcd [ONPaBKa 4acoB, [apaMeTpHl aNNaparTypel: HampsXeHHe OH-
tanusa ®JY, noJsoxenHe nepexmoyaresiefl YyBCTBUTEJIbHOCTH, HOMeEP
HIH JHaMeTp Hcmojb3yemoir guadparmnl, HazpaHHe (HJIBTPOB NpPH
oTcyerax 3Be3fi H ¢GOHA H, HaKOHel, COCTOsHHE Heba W (paMHJIHH
HabamojaTened.

O6paboTkKa 31eKTPODPOTOMETPHUYECKHX Ha-
6aniopaedHi. HMcXogHblMH JaHHBIMH, MOJyYaeMbiMH B npollecce
HaG/II0fCHHS, ABJLIOTCA: OTCYeTH NPH HABEACHHH Ha 3BE31y BMecCTe
c ¢oHOM Heba yepes COOTBETCTBYIOUIHE (QHJIBTPHI, OTcueTHl ¢oHa Heba
qepe3 Te ke QHJILTPH, MOMEHTHl BPEMEHH, COOTBETCTBYIOLiHE OTCUe-
Tam 38e3f. OTCUeTH 3B€3J A1 KaxAoro Gpu/IbTpa U3MEPSIOTCA MHJIH-
METPOBOH JIHHEHKOM Ha JIeHTe CaMOINHIUYIIEero npubopa OTHOCHTENILHO
ypoBHs oTcuera (oHa HeGa ¢ TeMH ke GUIbTpaMH. B ciyuae np ume-
HEHHsI CTPEJOUHOro mpH6opa MM mpHOopa ¢ HH(POBOH HHIHKAUMEH
Gepercsi PasHOCTh OTCUETOB 3Be3ibl B (HALTPe Ha YypoBHe (oHa H
ypoBHS (oHa He6a B ToM ke ¢uantpe. PesyspTaThl HaGaioneHH#
}KejaTeJbHO 3aNHCHBATh B Caeayioued dopme:

3Besna; Ty S; 8 cost; cosz; M(2); n; lgnm; m'; AM (2); dm; Am; Am yp; ¢,

rae T, — AEKPETHOE BPeMsl MOMEHTa HaG/IOJeHHs 3Be3l, S — MeCT-
HOe 3Be3fHOe BpeMs HaOMoJeHHsi 3Be3fl, ! — 4acOBOH YroJ 3Be3j
B MOMEHT HabJojieHHus, ¢os [ — 3HaueHHe ero KocHHyca, 2 — 3€HHT-
HOe PacCTOSIHHE 3Be3fibl B MOMEHT Habmolenus, M (2) —.Bo3nymHast
Macca, COOTBETCTBYIOLIAsl JAHHOMY 2, 7 — OTCYeT 3Be3ibl B MHJLIH-
MeTpax B COOTBETCTBYyIOIiEM (HJILTPe (N0 JIeHTe OTHOCHTEJBHO (hOHa)
HAH B JeJEHHMAX IUKaJul 3a BbYeTOM (hoHA (B C/ydae CTPeJOYHOro
npuGopa), m' — 3HaueHHs] OTCUETOB 3BE3[Hl B 3BE3JHHX BE/NHYHHAX
IJIS COOTBETCTBYIOLIMX (H/IBTPOB B CHCTEME HHCTPYMEHTa Ges3 ydera
atMocepHOH SKCTHHKUHHM, AM (2) — pasHMua BO3JNYIUHEIX Macc,
NPOXOJMMEIX CBETOM OT 3Be3[nl CDABHEHHS M NepemeHHOH, Om —
NonpaBKa A/ NPUBEJEHHs 3Be3JBl CPaBHEHHs Ha MECTO NepeMEeHHOM,
Am — BHeaTMOC(epHasi Pa3HOCTb 3BE3JHBIX BEJHYHH 3BE3J CpaBHe-
HHA H NePeMEeHHO# B chcTeMe HHCTpyMeHTa, Affi — ycpejiHeHHOe 3Ha-
yeHHe STHX Pa3HOCTel A5 COOTBeTCTBYIOMMUX GHILTPOB, JD — loruan-
CKas J1aTa MOMEHTa HaGioJeHHs epeMeHHOH uepe3 cOOTBETCTBYIOWIH
(QUJBTP C YUeTOM NONpaBku Ha npHBefenue K ueHTpy CoisHua, Y —
¢asa KoneGanus GOnecka (Wis mnepHoauueckHx ssesn). Ilpu oGpa-
0OTKe HaGJMIONEHHH MOHAaJo0ATCA TaKxke reorpaguyeckHe Koopau-
HaTH MecTa HaGJIOAEHHS ! A — JOJI0Ta H ¢ — LIMPOTa; 3KBAaTOpHalb-
HbIe KOODJAHHATHI IepeMeHHOH 3Be3]bl H 3B€3/l CPAaBHEHHS /ISl MOMEHTA
BaG/iofieHuil (KaTaloXHBe ¢ yyeroM mpemeccuH). IIpexne scero mo
OGLIUHEIM dopMyAaM cPepHYECKOH aCTPOHOMHH BHIYHC/AAECM 3CHHTHBIC
paccrosfinig H 1o Tabiuuam Bemnopaga HaxoauM M (2).
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Crnenyiomuii 5Tan 06paGOTKH — BBLIYHC/ICHHE 3BE3NHBIX BENHYMH.
Chauana HaXxoAsAT sHaueHHs g n M yMHOXeHHeM Ha —2,5 HaXoasT m’,
KOTOPYI0 HEOOGXOJHMO OCBOOOAMTH OT amoccpepﬂoro TNOrJIOWEHHSI.
Jas storo Hazo HalTH KOSQOHUHEHT SKCTHHKUMU IS KaxJaoro
usera: ky, kg, ky (cM. § 5 ran. 111). Cpennnit K05POHIHEHT SKCTHHK-
LUHH MOXET OBITh ompe/esieH rpagHyecKH HJH CHOCOO0M HaUMEHbIUMX
KBaJlpaTOB. Ilpu rpaguueckom cnocoGe CTPOHMTCA IpaduK 3aBHCH-
MOCTH m’ IAst KaXROoro (ujpTpa OT COOTBETCTBYIOMHX 3HayeHH#
M (2) ans xaxpoli nocrosHHoi 3Be3fel. ITo moJiyueHHBIM TOUKaM
NPOBOAMTCH 6y2eposckan npAMas, TAHTEHC yrja HaKJAOHa KOTOpOH
K ocH abcuucc ecTb Ko3gpdu-

IHEHT SKCTHHKIHY m’

hetgpm T (@10) —parf >

M (2) g0 \\\\\\

TlpaMep noCTpoOeHHsT Takoro -—geip~——~————=— T,
rpaduka Aasa XKeJaToro Gpuanrpa - 3o} R I
npuseaeH Ha puc. 133. Orer- —gpf” T p TR
panonsiuks GyrepoBCKOW mpsi- gzl T Lo
Moli 1o 3uauenuns M (), pas- 0 1012 1 16 1}82}022
HOTO HYJIIO, JlaeT BHeaTMocdep-
HOoe 3HaueHHe G6/iecKa 3Be3ibl Puc. 133. Tpadux ana onpegenenns Kosddu-
¢ JaHHbM QHILTPOM B CHCTEME LHERT2 SKCTHHKIMH.

WHCTp YMEHTa.

ITOT MeTOA oOnpejieslieHHs Xo3¢¢HUINEHTOR SKCTHHKUHH MOXKeT
OLITL YCTIEHIHO NPHMEHEH B TOM cJiyyae, ec/ld HpPO3pavyHOCThb artMmo-
chepbl He 3aBHCHT OT a3WUMyTa Habaiojaemoil 3pe3npi. Hanuuue asu-
MYTaJbHOTO 3¢¢eKTa JIerko NposiBjsieTcs NpH NOCTPOeHUH rpadHKcB
3aBuCHUMOCTH m' oT M (2) B siBHO# KpHBHM3HE GYrepOBCKHX JHHHIL
Taxas HepaBHOMEPHOCTb B NPO3PAYHOCTH aTMOCGHEPH OGBHIYHO BbI3HI-
BaeTcsl MECTHBIMM TonorpaguuyecKMMH ycnoBusmH. IIpH Hanuuuu
asuMyTaabpHOro apdeKTa HCNoNb30BaHHE CPelHHX KO(hD(HIHEHTOB
SKCTHMHKIHH MOXKET OPHBECTH K CYLIeCTBEHHBIM olunbkaM. B 3ToM
caydyae Heo6XOAMMO HPOBECTH JIJIHTENbHYI0O CEPHI0 CHenHaJbHBIX
HabJIONEHNH JJIA NOCTPOEHHS! NMORPOGHOH KPHBOH 3aBHCHMOCTH R
OT a3uMyTa JJIA pasiu4HbiX 2. JI/si yueTa morJsiouieHust cBeTa B aTMO-
chepe B 3TOM cJyyae HeOGXOJHMO HCIOJIL30BATh MTHOBEHHEE 3Have-
HHS KO3bOdHUIHEHTa SKCTHHKIIHH,

Hcnonb3opanue cpepnero kKosbhdHuueHTa 3KCTHHKIHH Jaxke NpH
XOPOWHX KJIHMATHYECKHX YCJIOBHSAX MOMET NPHBECTH K 3aMeTHHIM
omubkaM B H3MepeHHsIX OJecka 3ge3f. Ilostomy npu o6paGoTke
HaO/MOAEHUH JKeJaTeJbHO I10/b30BaTbCsl MIHOBEHHBIMH (OTHOCSLIH-
MHCS K JaHHOMY MOMEHTY BPeMeHH HaGJIIofIeHHs! HCCIeAyeMOit 3Be3 bl)
3HaYeHUsIMH  Ko3(pUUHEHTa SKCTHHKINH, TpeOGyOUUMH, OJAHAaKO,
3HaHHS TOYHHIX BHEATMOCOhEPHBIX 3BE3JHLIX BEJHUYHH B CHCTEME
HHCTpymeHTa. IIpu OTCYTCTBHH a3uMyTanbHOro sdderra HaXoKACHHE
MTHOBEHHBEIX 3HAYeHHH KO(PpHINEHTa SKCTHHKIHNH MOXHO IPOBOJHTD
no Meropy, npejasioxenHomy mnpog. B. B. Huxonosmm. [as storo
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NpM COCTaBJEHHH NpOrpaMMel HaGJiofeHHH BHIOHpaeTca BCroMora-
TeJibHAA CTaHJapTHasA 3Besja, OJNH3Kasi NO CHOEKTPAJbHOMY KJaaccy
K 3Be3laM CpaBHEeHHs, KOTopas HabaloJaeTcst COBMECTHO CO 3B€3AaMH
cpaBHeHMs W nepeMeHHoi. OnHcaHHO! paHee MeTOAMKOH (rpaduue-
CKH HJIH CIoco60M HaHMEHbIIHX KBajpPaTOB) ONpPENENATCS NpHOIM-
XeHHas BHeaTMocdepHasi 3Be3fHasi BeJIHYMHA Mg BCIIOMOTaTe/bHOM
(cTaHmapTHO#) 3Be3nbl M MPHOGIHMKEHHBIE 3HAYEHHMs Ko3(uUHEHTOB
9KCTHHKIHMH k' (f) mast Kaxporo ¢GHILTPa H3 ypaBHEHMi

mo+ k" (Y M @) =mz, ). (4.11)
Ortciofa caenyer, 4ro '
Lo m@E)=m m@ ) —my | Mg— My bm
k()= M (z) =T M@ : M@ k() =4 5 (3) ’
(4.12)

rae m (z, f) — 3Be3qHast BeJMUMHA CTaHapTHOH 3Be3Abl, He HCIPaB-
JeHHas 3a aTMocdepHOe MorJoleHHe, [ — MOMEHT HabJoleHus,
k (f) — TouHoe 3Hauenue KO(ppHULHEHTA IKCTHHKUHH, COOTBETCTBY-
[ollee MOMEHTY BPEMeHHM f, m, — TouHas BHeaTMoc(epHasi BeJIUYHHA
CTaHJapTHOH 3B€3NbI B CHCTEME HHCTPYMeHTa, 8m, = my — mgo —
BeqMunHa OWMOKH B OmpeJesieHHH TOYHOTrO 3HA4YECHHs BHeaTMocdep-
HO#l 3Be3/HOHl BeJHYMHbI CTaHAaDTHOH 3BE3ABL.

Jlanee, NO/b3yACh NOJYYEHHBIM NPHOGMHIKEHHBIM 3HAUCHHEM KO-
uuMenTa SKCTHHKUKH k' (f), MOXHO no dopmyne suaa (4.11) u yuu-
ToiBasi (4.12) sanucare NpHOJMIKEHHBIE BHEAaTMOC(HEpHbIe 3HaYEHHSA
3BE3JHOM BEJNUYMHBL [/l 3Be3Jbl CPaBHEHHS a:

m(l)a =My, (Za, ta) —k (ta) M (za) =
dm,

=m, (za- ta) —k (ta) M (za) - W M (Za) ==

= My (24, la) — k (ta) M (za) —1 om,, (4. 13)

rie N =M (z,)/M (2) — oTHOmeHHe BO3AYWIHHIX MAacc, MPOXOJAHMBIX
CBETOM OT 3Be3Abl CPAaBHEHMsI H CTaHAAPTHOH 3BE3/bl, OTHECEHHBIX
K OJIHOMY MOMeHTY HaGuiofeHuii, T. e. M (2) — Bo3pywHas macca,
KOTOpasi OTHOCHTCA K CTaHAApTHOH 3Be3Jie B MOMEHT HaGJIOJeHHS
3pe3fpl cpapHeHus a. Heo6xoaumo 3ameTHTb, 4YTO CTaHJapTHas
3Be3Na JOJKHA BBHIOMpATLCA TakuM o0pa3oM, 4YTOOb 3HaueHHe 1)
BO3MOYKHO 60JIbllIé MEHAJIOCH BO BpeMs HaOMIoJeHHH, T, €. STH 3Be3]hl
NOMKHB ObITb Ha CYHIECTBEHHO pPAasHBIX 3EHHTHBIX PacCTOSHUAX.
U3 ypasHenus (4.13), yuuteiBas dopmyay (4.11), MOKHO WOJNYYHTDH

Mo o = Mo 4 -+ MM, (4.14)

ViMes: pAJ TAKMX ypaBHEHHIi U3 BCeX UMEIOUHXCA HAOMOAeHH 3BE3 bl
CpaBHEHHSI H CTaHJApTHOH 3Be3[lbl, MOXHO cnocofoM HaUMEHBbIINX
KBaJpaTOB ONpPELeNUTh BHEATMOCPEPHYIO 3BE€3AHYIO BEJUUHHY 3BE3/bI
cpaBHEHHS B CHCTEME HHCTPYMEHTa fmy, W owubKy dm, B nepsoHa-
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YaJbHOM onpejfesieHHH BHeaTMocdepHOl 3Be3NHON BEJHUYHHH CTaH-
JapTHOH 3Be3fibl.

OnpenenuB TakuM o6pasoM 3HAYEHHUS My, H My, MOXKHO mno ¢op-
MyJe A

k() = '"_@_Mf)T—)mo_ (4.15)

NONYYHUTH, MIHOBEHHBIE 3HAueHHsi Kos¢dHLUHEHTa SKCTHHKUHH £k (f)
A8 KaxJA0ro MOMEHTa HaGJIOfeHHH .

Ilpy ucnosp30BaHHH PaJXHOAKTHBHOIO 3TajIOHA I HCKJIOUEHHS
BJAMAHHS HecTaOHJIbHOCTH paboThl annaparyphl Bce H3MepeHHs OJecKa
3B€3J MOT'YT OBLITb BHINOJIHEHL! OTHOCHTEJILHO 3TOro 3TajoHa no ¢op-
MyJie
n*(z, t)

m(, t) —my,=—251g tor

(4.16)

IMocne Bruncienus Ko3GQHUHEHTOB 3KCTHHKIHMH NPHCTYNAIOT
K BHUHCJAeHHI0O AM (2) — pa3HOCTH BO3JYUIHBIX Macc, NPOXOAHMBIX
CBETOM 3BE3Jibl CPaBHEHMSI M TlepeMeHHOi:

AM (z)a =M (za) —-M (zv):

(4.17)
AM (@) =M (2) — M (2)).

jsi kaxjore ¢uabTpa. Tak Kak Gepercsl pasHOCTbL BO3AYIIHBIX Mace
nepeMeHHoll OTHOCHTeABbHO O6eHX 3Be3 CpaBHEHHS, TO AJf KaJOTro
3HayeHHUsl 3BE3AHOH BEJHYHHBl NepPeMEeHHOH 3Be3lbl B COOTBETCTBY-
jowem GUILTpPe NoJyuaercss no ABa 3Hayenus AM (2) ¢ pasuuMH
3Hakamu. 3Has BeauMuuHel AM (2), ky, kg u ky, onpenensiior mno-
npaBkH dmy, 8mp, 8my, KOTOpEHIE HEOGXOAHMO BBECTH B COOTBETCTBY-
IOLME OTCUETHI My, Mlc, m;, 3Be3]l CpaBHeHHs JJis NMpHBeJeHHUs HX Ha
MECTO MepeMeHHOH:

8m = k AM (o). (4.18)

[IpuBenenne 3Be3fnl CpPaBHEHHs Ha MeCTO MNepeMEHHOH OCYILecTB-
JA€TCS BHIYNTAHHEM TOJIYYeHHBIX NOApaBOK Om ¢ HX 3HaKOM H3
COOTBETCTBYIOWIMX 3HauyeHHH m’' 3Be3]l cpaBHeHHs. M3 mosyueHHBIX
3HAYEeHHH m; 3Be3]l CPaBHEHHs BBIUMTAIOTCSI 3HaueHHs GJecka nepe-
MeHHOH m' W noJayuaercs BHeaTmMochepHash pasHOCT, Am 3BE3IHBIX
BeJIHYNH 3BE3Jbl CpaBHEeHHs M nepeMeHHOH. TaK Kak Mbl U3Mepsan
6reck nepeMeHHOH 3Be3Jbl OTHOCHTENBHO ABYX 3Be3X CPaBHEHHS, TO
y Hac NONY4YHJIHCh IBa 3HaueHuss Am ansi xaxkioro usera. Orcuer
nepeMeHHON JOJIKeH BBIPaKaThCsl B KOHEYHOM CYyeTe OTHOCHTEJBHO
OJHOH M3 3Be3] cpaBHeHHs, OOBIUHO SPKOH; HO3TOMY OTCYET OTHOCH-
TeJbHO BTOPOF 3Be31bl HeOGX0JHUMO NEPEBECTH B OTCUETH! OTHOCHTENBLHO
neppoil  JInsg sToro mosb3yloTcsi cielyomeil cxemoil BBIYHCJEHH:

a—U—(@—0b)+(b—uv). (4.19)
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‘Cpefusin BHeaTMOChepHasi Pa3HOCTb B 3BE3JHBIX BeNHIHHAX (a—0b
MKy 3B€3JaMH @ M b B COOTBETCTBYIOIHX (QUILTPAX Onpefessercs
caenyomum obpasoM. Haxonarcs Bce pasHOCTH MEXAY My, U My
B COOTBETCTBYIOWMX (PHJBLTPAX, KOTOPbie CYMMHPYIOTCA M Ae/ATCSH
HAa KOJIMUECTBO pasHocTell. B peay/ibTaTe BRIYHC/EHHi MO (opmyJie
(4.19) u paHee nOJyYeHHBIM 3HAYEHHSIM Am OTHOCHTEJNBLHO 3BE3JIbI
CpaBHEHHs a JJIsl KaXJIOTO MOMEHTa BPEeMEHH MOJyyaioTest ABa 6113~
KuX 3HaueHust Am. Deps us sTHX 3HaueHMH cpeHeapH(METHUECKOE,
NOJIy4uM Am — CPEIHIO PAa3HOCTb 3BE3JIHBIX BEJHYMH 3BE3JBI CPaB-
HEHUS] g ¥ TePeMEeHHOH.

B sak/ioueHde sToro naparpada xouercs euie pa3 noA4YePKHYTb,
YTO OMHCAHHas MeTORHKAa O0OpaGoTKH 3JMeKTPOHOTOMETPUUYECKHX Ha-
6JI0feHHH siBJASETCS NpOCTeflled H NPHrojHa TOJIBKO B C/aydae 6,11~
30CTH 3BE€31 MO CMEKTPa/JbHOMY KJjacCy, TaK Kak NPH BbIYHCICHUH
KO3(h(QUIHEHTOB SKCTHHKIWH He HCMOJb30BAJIHCH MONPABKH, YUHTEL-
BAIOU[He PAa3HOCTb LBeTa 3Be3A. B GosibIIMHCTBE C/ydaes yHaeTcs
nofo6paTe 3Be3ibl CpapHeHHs, GJIH3KHe NO CNEKTPasNbHOMY KJaccy
K NepeMeHHOi1, HHOT/a axe B ee GJIHKaHIHX OKPECTHOCTSX, 0cO6eHHO
npu GoToMeTpHH cnalix 3pes. B cyuae, ecyu CneKTpalbHbIe KAacChl
3Beajl OTJIMYAIOTCS APYr OT Apyra Gosiee ueMm Ha 0,5 creKkTpajbHOro
Knacca, Heo6XOAHMO yKe YUHTHIBATh [IONPABKY HM3-3a PA3HHIb B UBE-
Tax 3Be3ll.

[onyuenrnle 3HaueHus Gecka NepeMEHHOH 3BE3JBI B CHCTeMe
MHCTpYMEHTa yKe NPHULOAHBL A/ NOCTPOEHUS KpUBOH M3MEHEHH
Gnecka u ee aHanmsa. IlepeBoj (OTOMETPHYECKOH CHCTEMBl HHCTDY-
menta B cuctemy UBV ocywectBisercsi myTeM HaG/iiOfeHHH 3Be3J
51EKTPOGOTOMETPHYECKOTO cTaniapTa. s pasHbIX CE30HOB MOXHO
PEKOMEHJOBATh CJEAYIOlIHe CTaHNaAPThl: 3BE3HBIE CKOMICHU IC 4665,
Slcan, Tnagst (Tlpusoxkenue VI), B KOTOPHIX HEOGXOZMMO H3MEp HTh
6iecK 3Be3J PA3HOrO CMNEKTPajbHOro KJjacca M 3BE3JHBIX BEJIMYHUH.
Jlnsa onpenenenus KosdduuHEHTa SKCTHHKUHH BO BPeMs HabJIIO e H U
HeoGXONMMO BECTH HeNpepHIBHBIA DSl H3MepeHH#A GJecKa OJlHOM
M3 3Be3J CTaHAapTa Ha PAa3HBIX 3€HHTHHX PaCCTOSAHHSAX. Tlepeson
B cuctemy UBV nonydyeHHBIX 3HaueHuii Gnecka 3Be3l B CHCTeMe
WHCTPYMEHTa Ioc/ie BhIBOJA MX 3a aTMocdepy mo ONHCAHHON BHIUIE
METOJMKE OCYLIeCTBJsieTca mo ¢opmyae

Mgy — My = @ - by 4 ¢C, .

TZe Mg, — 3Be3JHAs BeJHUMHA JAHHOH 3Be3/lbl CTaHAApTa B CHCTEME U,
B wau V; m, — BHeaTvMocdepHas 3Be3JlHas BEJUYMHA TOH HKe SBE3/bI
ApH HabMOJEHHH depes COOTBETCTBYIOIME (QHIBTP ((PUOJETOBBIH,
CHHHH MJM JKeJTHIl) B CHCTeMe MHCTPYMEHTa, @ — WIeH, OmpeAes-
JOIMA HYJB-IYHKT CHCTEMBI OTCYETa MIKaJbl SBE3AHBIX BEJHUHH, b—
Ko5(HIMEHT, ONpeAe sIONKi MacTab 3BE3AHBX BE/IHIHH B CHCTEME
HHCTPYMEHTa, C — KO(HHLHEHT, onpenensioliHii [BETOBYIO OJH-
30CTh CHCTEME! MHCTpyMeHTa K cucteme UBV, C — 1BeTOBOH SKBH-
paJleHT cHcTeMbl MHCTpyMeHTa., I[To BCEM NOJNYYCHHBIM H3MEPEHHAM
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3B€3Jl CTaHRapTa CTPOMTCA CHCTeMa HOPMaNbLHHIX YpaBHEHHE M Me-
TOJOM HaHMMEHBIIHX KBaJApAaTOB IOJYYalOT 3HaueHUs Kos3(pdHunueH-
TOB a, b, ¢. IloacraBiss 3HaueHHs Gnecka m, 3Be3X CPABHEHHS H
nepeMeHHOH 3Be3fnl B ¢opMyJay

mygy = mg - a - bmy 4 cC,

noJyyamT 3HaueHWe OJsiecka mygy STHX 38e3q B cHcreme UBYV.
DdaekTpocnekTpodboTOMEeTpPHUECKHE Ha-
6nwaeHns 3Be3p llpocreflunii 3JeKTPOCHEKTPOPOTOMETD
MOXeT.GHITh co37aH Ha 6ase ajekTpodoToMeTpa ciaeayionumM o6pasom.
Tlepen OOGBLEKTHBOM TeJleCKONa YCTAHABJIMBAETCS NpH3Ma TOTO IKe
AMameTpa, KoTopasl paajaraer B cCHeKTp (okalbHOe H306pakeHue
3Be3sbl. B ¢oromeTpe BMecTo auadparMel yCTaHaBJHBAaeTcCsl IIEb,
JKEJIATEeNLHO C 3epKaNbHBIMH HEUKAMH IS ofecrneyeHHs BOSMOXKHOCTH
THIMPOBAHHA N0 CHEKTPY, ¥ C NOMOIILI0 PefyKTOpa OCYIIECTBJSIOT
MeIJICHHOE pPaBHOMEPHOE ABHIXEHHE TeJsIeCKONa OT CHHXPOHHOTO MO-
TOpa No OJHOK U3 ocel, yro6Hee No CKAOHEHHI0. B 3TOM Cilyyae npH3Ma
yeTaHaBJIUBaeTcsa nepej o6BHEKTHBOM TakHM o6pasoM, yToOH ee JuC-
nepcusi Obna Hanmpabjena Toxe mo 6. OnTugeckass H GJNoK-CXeMa
TaKOTO 3JIEKTPOCHEKTpodoTOMETpa npeicTaBieHa Ha pue. 134.

7

Puc. 134. Bnok-cxeMa 3NeKTPOCNEKTpodoTOoMerpa ¢ oGbeKTuBHOH npusmoit. fI — npusma;
06 — o6beKTuB Teneckona, Ok — OKyasip, 9m— 3TajoH, 3m— 3aTBop, P — AUH3a Dabpu ,
ll— menb, ! — npelycunnTesb, 2 — YCHJHTENb, 3 — camonucen, 4 —- nNHTanne @OIY.

Oxynsip Ok no3BoJisieT THAMPOBaTL TeJIECKOI IO CHNEKTPY, OTparkeH-
HOMY OT Ileuex 3epKalbHo#l JAHadparmel. KoHTposb 3a BeleHHEM
TeNeCKONa MOMKET OCYILECTBJAATBCA H C NOMOIIBIO THAA, HO B TAKOM
cyuae OH JoJiKeH OblTb NMOBEPHYT OTHOCHTEJbLHO IJiaBHOH TPyOHI Ha
yron npesomJyeHusi npu3mbl. CyllecTBEHHBHIM HEROCTaTKOM HaHHOTO
sieKTpocnekrpotoToMeTpa B CJydae MHCIOJNL30BAHHA TeJecKola-
pedpakTopa SIBJASETCS YXYAILeHHe paspeiueHus B yJbTpadHONETOBOR
¥ uHQpakpacHoil o06JacTsX CHeKTpa BCJAEICTBHE XPOMaTHYECKOH
aGeppauuy oGbEKTHBA TeJeCKOma. IJTOT HENOCTaTOK, OAHAKO, He
HCKJIOUaeT BO3MOXHOCTH HCIIOJIB30BaTh NpUHOOp AJS H3ydeHHs pac-
npejejieHuss 3HEPrHH B CNEKTpax 3B€3X H HCCJAEROBAHHUS CHJIbHBIX
JHHHE H MOJIEKYJSIPHBIX NOJIOC, TaK KaK B mporecce o6paboTKH Ha-
6moleHHi NPOUCXOJUT CpaBHEHHE MOHOXPOMATHUECKHX YYacTKOB
CHEKTPODB HCCMefyeMOli M CTaHAapTHOH 3Be3Jl, a CNEKTP NOcJeAHEH
B TAKOH e Mepe HMCKaXeH Xpomatruueckoll aGeppauuei. Jliaa snex-
TPOCHEKTPOPOTOMETP HUECKOTO HCCJIEIOBAHHS NPOTSIXKEHHBIX 0GHEKTOB
HEOGXOAHMO yXKE€ HCIOJ/B30BaTh liEJeBblE CNEKTPOMETDH, Ije H3obpa-

303



}eHHe o6beKTa CTPOUTCH TENeCKONOM Ha BXOZHOH mesd. ITo cBoeit
KOHCTDYKIIHH COEKTPOMETP HaloMHHaeT chekTrporpag, Yy KOTOpOro
BMeCTO (QOTOMJIACTHHKH YCTaHOBJ/IGHA BHIXOJHAA wesb. ONTHYECKAs Ke
1 GJIOK-CXeMa CNEeKTPOMETpPa aHaAJOrMYHA NpHUBeNeHHON Ha pHuc. 134.
CmewmieHne (CKaHHPOBaHUE) CNEKTPa MO LIEJIH MOXKeT ObTb OCYLIECTB-
JIEHO NOBOPOTOM MNPH3Mbl MJH JubpakuHOHHOH pemeTkH. HaunGosee
YAOGHBIME SIBJSIIOTCS KOHCTPYKUMH CHEKTPOMETPOB C BOIHYTHIMH
AVdpAKIMOHHBIMY PeleTKaMH, KOTOphle He TpefyloT JOMOJHUTeNLHOH
ONTHKH — KOJITHMaTOpa U Kamephl, sIBJsiIomeficss HeOOXOAUMBIM 3Jie-
MEHTOM B NPH3MEHHBIX HJH JHPPAKUMOHHBIX CNEKTPOMETPax ¢ mJo-
ckoil peweTkoil. Mcnonb3opanne JIMH30BOH ONTHKM JJIst KOJUIHMAHHH
CBETOBOTO NyuYKa M NOCTPOEHHA CNEKTPA HA BBHIXOAHOH LIEJH MOXKeET
TaKXKe YXYAIHTh COEKTP BBHAY HaJHYHS XpoMmaTHyeckol abeppammuu
¥ B HJ€aNbHOM CJyyae TpeGyeT NOMOJHHTE/bHO Koppekuuu abep-
pauUH CHHXPOHHO C Y4YeToM [OBOPOTa JHCIEPTHPYIOIIEro  3Jje-
MEeHTa,

CymecTBeHHBIM HeJOCTaTKOM (OTO3MEKTPHUECKOTO CKaHHPOBAHHUS
CNEKTPOB SABJSAETCS TO, YTO OT/E/NbHbIE 3JIEMEHTH CHEKTpa - peru-
CTPUPYIOTCS HEOLHOBPEMEHHO, a 3TO NPH HEYCTOHYUBOH MPO3PaYHOCTH
MOXET CJYXKHUTb HCTOYHHKOM TPYJIHO YUHTHIBaeMbX omHGoK. [ToaTomy
9JIEKTPOCIIEKTPOMETPHYECKHE HaOJIOAeHHs IO/IKHEL 06513aTe/IbHO Hpo-
BOJMTHLCA B XOPOLIYIO YCTOHYHBYIO NMOrOAY MJIM JOJ/IKHA OBITh HCIOJB-
30BaHa KOMIEHCALMsl, YYUTHIBAIOINAs] H3MEHEHHE NPO3PayHOCTH aTMO-
cepsl. '

Metoaunka snexTpocnexkrpodporomerpuue-
CKHX Habaoprenuit u ux o6paborku Ilpu
3JIeKTPOCIEeKTpoGoTOMeTpHUeCKUX HabJlic IeHHsIX 3BE€3Jl pacmpejene-
HHE 3HePTUH B CIEKTPe HCCIeAyeMOil 3Be3/ibl CpaBHUBAETCs ¢ pacnpe-
JeJieHHeM SHEPrHH B CHeKTpe cTaHIapTHOH 3Be3fbl, 4TO No3BoJjser
YCTPaHHTb BJHAHHE CHCTeMbl HHCTPYMEHTa Ha MCTHHHOE pacnpeene-
HHe HEePTHH B CMEKTPe HCCJEAyeMOit 3Be3libl M MOJNYYUTh 3TO pacnpe-
JeJIeHHe 3HEPTHH B aOGCOMOTHHIX SHEPreTHYECKHMX eAuHHuax. Takum
06pa3oM, METOJHKa HaGJIOAEHHs] COCTOUT B TOM, 4TO Hapsijy CO CKaHH-
pPOBaHHEM CIEKTPOB HCCJeNYyeMbIX 3BE3J HEOGXOAMMO HECKOJBLKO pa3l
B TEYCHHE HOYM PErHcTpHPOBaTh CHEKTP CTaHAAPTHOH 3BE3Mbl Ha pas-
JIMYHBIX 3E€HHTHBIX PaCCTOSIHHSIX. 3TO MO3BOJHT 3aTeM BHIYHC/IHTH
MOHOXpOMAaTHYeCKHe KO3(Q(PHIHEHTH SKCTHHKUHHM H MOCTPOHTH KPH-
BYIO CTIEKTPaJIbHON NPO3PayHOCTH 32 AaHHYIO Houb. O6paGoTka slek-
TPOCHEKTPOGOTOMETPHYUECKHX HAGJIOAEHHH CXO/HA C ONHCAHHON BhILLe
obpaboTkoil sJjekTpodoToMeTpuyeckux Habmonenui. [Lis KOHTpOJs
NOCTOSIHCTBA UYBCTBUTEJNBHOCTH annapaTypbl M onpejesieHHs Kodd-
(HMIMEHTOB NEPeXoia MeX/]Y Pas/JHuHbIMHM peuMaMd pPaGoTel npH
HaGJIOfEHHH Pa3/IHYHBIX MO fPKOCTH 3BE3]l XKeJaTeJbHO Nepei Kax-
7Ol 3anHCHIO CIIEKTPAa W MNOCJe Hee 3anyChiBaTh OTCYET STasloHa Ha
TeX e PEXHMax, YTO H 3alHCh CheKTpa.

[Ipu HabnOfEHHAX B KayecTBE CTAHJApPTHHIX 3Be3J HCMOJ/B3YIOTCA
3Be3jibl ¢ M3BECTHBLIM pacnpene/eHHeM SHEPIHH B CNeKTpe B a6CoJIoT-
HBIX SHEPreTHYeCKHX €JAMHMUax, Takue kak o Jlupe, P OsHa,
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n Boabwolt Menseaunel. B HacTosimee BpeMst MMeeTcs yKe 60JbIuoe
YHCJIO 3B€3J] C H3BECTHBHIM pacnpepesieHHeM 3HEPTHH, KOTOpLIE€ MOTYT
C/NYyXHTb CTaHAapTaMH MJs J0GOH HCC/iefyeMOol 3Be3Jbl. '-

§ 20. O HekOTOPHIX CHEKTPAJLHLIX HAGHIOZEHHMAX

Jllo6uTenb acTPOHOMHH MOXET C YCIEXOM BBINOJHATE TOAbLKO
HEKOTOpBIe CNEKTPaJ/IbHBEIE HAGMIOAEHNS, TAK KAK CIEKTPaJibHbIe MpH-
6OpLl OuEHDb CJIOXKHBI H IOPOTH H HX, KaK NPABHJIO, Y JIOGHTENs HET.
[IpuMHTHBHBIA CNEKTPOCKON MO3BOJHT €My TOJbLKO O3HAKOMHTHCSA
C BHIOM CIHEKTPd, YTO HE TOJLKO JKeJaTeJIbHO, HO H HeoGXOLUMO.

CnieKTPOCKON COCTOMT H3 TPeX OCHOBHBIX YacTell — KOJIHMATOPa,
NpH3Mbl (MMM AHGPAKUHOHHOH DEINETKH) M 3DHTEJbHOH TPYOEHL
B nepennefi yacTH KoJJIHMatopa PaclosioXeHa Ie/s; OHa HAXOLHTCS
B MepeiHeM IJaBHOM ¢oOKyce OObeKTHBAa KoJuIHMaTopa. IlosTomy
H3JyuyeHHe HeGeCHOro CBeTHJa, HaNpPaBJEHHOE TEJECKONOM B IUEJb
CNEKTPOCKOMNA, BHIXOJAUT M3 LIEJH PACXOAALMUMCH NYYKOM M OOBEKTHB
KOJ/IIHMATOPa NpeBpallaeT ero B Ny4YOK napasyesNbHLIX Jydyel. 3aTem
3TOT My4OK NONAjaeT HA HPHU3MY (HJH PEHIeTKY), KOTopas passaraer
€r0 Ha COBOKYIHOCTb MNapasJesibHbIX MOHOXPOMATHYECKHX My4KOB,
NO-pasHOMY OTKJIOHEHHBIX OT NEPBOHAYaJbHOIO HaMpaBJ/EHHS B 3a-
BHCHMOCTH OT AJIHHBI BOJIHbI. OOBEKTHB 3pHTENbHON TPYGhl 06pasyet
B CBOEM IVIABHOM (PoKyce HM300parkeHHe CNEKTPa — YIOPSJAOYEHHO
COBOKYMHOCTH MOHOXPOMAaTHYECKHX H300paxxeHHH wieaH. B oxyasap
Mbl pacCMaTpHBaeM CIIEKTP, HO MOXKeM ero u cdotorpaduposats, ecau
B (OKyce 3pHTE/NbHON TPYObl YCTAHOBHTb IJIACTHHKY.

HucToTa cnekTpa 3aBUCHT OT WIMPHHBI mead. Ecau crenars meds
OYeHb WHPOKOI1, TO ee H306paxkeHusa GyAyT HAKNaALIBATLCS H CHEKTP
6yZeT «pasmbiBaTheA». KayecTBo cnekTpockona XxapakTepH3yercs
paspewiaroweti cuaod, NOL KOTOPOH NOHHMAIOT MHHHMAJbLHYIO pase
HOCTb JUTHH BOJIH JIBYX Pa3sfe/IbHO PA3JIHUUMBIX CIIEKTPaJbHbLIX JIMHHIL,
Kpome Toro, BaxHa eme suueiinas Oucnepcus, xapakTepH3yowas
MacwTab CrexTporpammel; OHa paBHA Pa3HOCTH IJHH BOJH JIBYX
CeKTPa/IbHBIX JIMHHH, PacCTOsIHHE MEXIY KOTOPHIMH Ha CIIEKTPO-
rpamme papHo 1 MM. JIHHeliHast AMCEPCHSA 3aBHCHT OT IJHHBI BOJIHBI.

Tak, nanpumep, ans npusmsl ¢ npejomasiomum yraom 60°, ua-
TOTOBJIEHHOH M3 (QUIHHTIVIaca, NMPH (OKYCHOM PACCTOSHHH 3pHTeJb-
HO#t TpyOn!, paBHoM 600 MM, JHHeHHast AMCIepcHs B CHHell 4acTH
cnekTpa paBHa 50 A na musamerp (A/mm), a B ¢duoseroBol —
26 A/mMm. JluneiiHast pucmepcHs TeM GoJblue, Yem GOJble npeJsoM-
ASIOUHA Yo/l NPH3MBL U yeM Goviblie POKYCHOE PaccTOSTHHE 3PHTe/Ib-
HOH TPYOBl HJIM 3aMmeHsiiouledl ee ¢oTOrpaMueckoli Kamepsl.

HTak, o6BbIYHbIH CIIEKTPOCKON €T BO3MOXHOCTD JIOGHTEIIO TOJ1bKO
NO3HAKOMHTLCS € BUIOM cnekTpa. IIpu 5ToM, npucnoco6HB ero K Tese-
CKOMy TakK, YTOOHI LIe/Mb HaXOAMJIACH B 1JIABHOM (JOKyce 06HeKTHBa,
HaGJii0/laTe/Ib He CMOXKET YBH/IETh XOPOLLO PA3JIMYHMBI CIIEKTpP 3BE3/IL.
Hesio B ToM, uTo ToyeyHOe (oKa/ILHOE H306paKEHHE 3BE3/bI OCBEIAeT
TOJIbKO HeGOJ/IbLION Y4acTOK IIeNH H B OKYJISIP Mbl YBHAMM HHUTOYHbI»

305



CNeKTpP 3Be3Jbl. B HeM MBI He yBUAWM HHKaKHX JHHHUHA. CrnexTp Hano
«pPacTsiHyTh» B NEpPNEHAUKYJsSPHOM HanpasieHnH. bes pactsxenns
Xopolo GYAYT BHIAHBI TOJILKO CIIEKTPH HPOTSIKEHHHIX OGBEKTOB —
Jlynn 1 Coanua.

Jlnis mo6uTeNIst aCTPOHOMUH rOpasjio AOCTyMHee APYroi CexKTpasp-
HHIH TpUGOp — oGheKTHUBHAsE npusMa. TakK Kak 3Be3Jbl MOTYT pac-
CMATPHBATBLCH KaK CBeTsliHecs OeCKOHEYHO YylaJieHHble TOYKH, TO
MOXHO CYHTATh, YTO OHH MOCHLIAIOT Napa/Jyie/ibHbE NYYKH Jyuei.
CnenopaTesbHO, AJiS1 TIOJNYUEHHs HX CIIeKTPOB COBEPIIEHHO HE HYXKEH
KOJIJIUMaTop. YCTaHOBHB nepej 0OBLEKTHBOM TeJeCKona MnpusMy, MH
6yneM BHAETbL NPH NOMOLIH OKyJspa «HHUTOYHBIH» CIEKTP 3Be3NBl.
B sToM cnekrpe mo yKasaHHOH Bbllle NPHYHHE MBI He YBHAHM CIex-
TpasbHBIX JUHUH. YTOOGB YBHAETH JIHHHH, HHMTOUHEBIE H306paxKeHMs
3Be3[HBIX CIEKTPOB PAacHIMPSIOT, cMemas npu ¢ororpapHpoBaHun
BeCh WHCTPYMEHT NEePNeHAHKYJIAPHO K HanpapjeHHio JHCHepcHH
NpH3MBIL.

dororpaduueckas Kamepa, umetowas oObeKTHBHYIO NPH3MY, MO-
JKeT 0KasaTbCsl OYEHb MNOJIe3Hol 151 Ha6JI0LeHHS METEOPHHX CIek-
TpoB. MeTeop, KaK H3BECTHO, HCIYCKAeT CHEKTP, COCTOSUIHA M3 COBO-
'KyNHOCTH SPKHX SMHCCHOHHBIX nuHHiA. HaGmopasi cnekrp meteopa
¢ OGbEKTHBHOH NPH3MOil, MBI YBHIMM B IOJI€ 3pE€HUs] HE OJHH MeTeop,
a8 HEeCKOJIbKO, T. €. COBOKYIHOCTb €ro MOHOXPOMATHUECKMX HM300pa-
xeHHuil. XOTs 3TO siBJieHHe KpaiiHe GbICTPOTEUHO, ONMBLITHHIA HabJola-
Tesb, XOPOWIO 3HAKOMEIA € BHJAOM CHEKTPa, MOXKET OTOXACCTBHTHL
CNEKTpajibHbie JIHHHH M OIEHHTL MX HHTEHCHBHOCTH.

McecaenoBanne ¢dotTorpadpuud cnekKTpa me-
T e o p a. [lonyuenne gororpadryecKoro CHUIMKa crekTpa Mereopa—
BECbMa CJIOXKHafd 3ajaya.

Jlas noayueHHs TaKOro CHHMKa nepej o0LeKTHBOM ¢oTorpadiue-
CKOH KaMephl YyCTaHaBJHBaeTcsi 0OBLEKTHBHAs NpH3Ma C TNpenoMJs-
omumM  yraoM 30—45°% ycTaHOBKa IPH3MbI NPOM3BOAMTCS TaKHM
06pa3oM, uToGbl AJs1 ONTHYECKOH OCH KaMephl COO/0AAN0Ch YCIOBHE
yIa HauMeHbLIEro OTKJAOHeHHs. Ilpesomssiomee peGpo NP H3MBI
OpPHEHTHpYeTCs NapaJ/eJbHO CYTOYHOMY ABHXKEHHIO HeGecHON cepbl,
T. . BAOJb CYTO4HOH napananend. Kamepa BO Bpema nojyuyenus
CHUMKa OCTaeTcsi HENOJABHMKHOH. DKCNO3HLHA MJUTCH 4Yac B Jéxe
6oJee.

Uto nonyuntcs Ha TakoMm cHumke? Ecau ofbiuno usoCpaxenne
3Be3jbl MPOYEPUMBAET Ha CHHMKe JIyry CYTOUYHO# napaJjulenH, To
BBHIY TOTO, 4YTO NOJIOCKA CHEKTpa HanpasseHa NepneniuKyJspHO
K CYTOYHOH MapaJijiesiH, MBI TIOyYHM Ha CHHMKE M300paxeHHs ApKHX
3Be3] B BHJie 6ojee WM MeHee IIMPOKOfl MoJocCHl (IMPHHA 3aBHCHT
OT JOKYCHOTO paccTOssHHsl OOBEKTHBA H YIJ/a NpeaOMJIEeHHs pPH3MBI).
EcJiH 0GBEKTHB He HMeeT GOJLIIOH OCTaTOYHOH XpoMaTuueckoil aGep-
paluH, To Bce H3o6pakeHHe OyjeT B GoKyce M Ha (oHe TeMHOH no-
JOCHl CNEKTPa MBI YBHIHM COBOKYIIHOCTb CBETJ/IBIX INapasJiesbHbIX
Iyr., 210 H306paKeHHs TEMHBIX CNEKTPaJbHHIX JHHUH NOIJOWEHHS.
OHu TAHYTCH BJOJIb BCEro H300paxKeHHs CMEKTPa, NapajleibHO €ro
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KpoMmKe. Y 3Be3Jl CHEKTPaJbHOTO KJjacca A MBI JIErKO OTOMKAECTBHM
CepHio BOJOPOJAHBIX CHEKTpaibHHX JHHHIA DBajbmepa. 310 BakHO
ciesiaTh, TaK KaK B 3TOM CJydae Mbl CMOXKeM HajviekamuM o0pasoM
0o6paboTaTb CHHUMOK. ‘

JloaycTHM, 4TO HaM MOCYACTJIMBHJIOCH H Ha CHUMKE BRLIILEJ CHEKTp
meTeopa. B peaynpTaTe HarpeBa MeTEODHOrO TeJla BXOAsiHIHE B €ro
COCTaB BEHIECTBA HMCHOAPSAIOTCS M OCBOOOAMBLIMECS aTOMbl HCIYCKAiOT
H3JIy4YeHHe olpefie/leHHBIX AJMHH BOJIH, TaK YTO B CIIEKTpe MeTeopa
BO3HHKAIOT sipKHe SMUCCHOHHBle JUHHH. IIpH3ma pasjaraer oOuiuit
CBeT MeTeopa B CHEKTP, H Ha CIEKTPaJbHOM CHHMKE MBI BHJHM COBO-
KYAHOCTBb [IapaJjijie/ibHBIX MOHOXPOMATHYECKUX H300paKeHHHd Me-
Teopa.

Takum o6pa3oM, Ha CHHUMKE METEOPHOrO CHEKTPA MhI BUIHM Pl
napanjenbHBIX YepHBIX JHHHH. HenpepoBHBIA CcHeKTp, ecad OH H
CyllecTByeT, CHJBbHO ocaaljieH, Ha MeTeOpHBIX CHHMKax ero OGhIYHO
O0HapYXHTh He YyJaeTcsl.

[TonyuHB CHHMOK METEOPHOrO CIEKTpa, HajA0 ONpelesuTb AJMHBL
BOJIH 0GHAp yKEHHBIX JIMHHH, & 3TO NO3BOJIHT NPOH3BECTH XUMHUECKHH
aHa/N3 METeOPHOrO BELIECTBA CNEKTPAaJbHBIM NYyTEM.

[Tonnaa ob6paGoTka METEOPHOrO CNEKTPa IPOH3BOAMTICS OYeHb
CNOXKHO [0 CJEAYIOUIMM INPHUHHAM.

Bo-nepBhIX, TpaeKTOpHA MeTeopa OOBIYHO COCTaBJIsieT HeKOTOPHIH
yroJ ¢ NJOCKOCTBI) IVIaBHOTO CeYeHHS NMpH3Mbl. B TakoMm ciayuae nis
H3JyYeHHs MeTeopa NpHU3Ma He HAXOAMTCA B IOJIOXKEHHH yrja Hau-
MeHbIIero OTKJOHeHHusi. TeopHus ocioxkHseTcs.

Bo-BTopbiX, ¢oToKamepsl 00mafal0T JUCTOPCHAMH, KOTOpHIE NpH
TOuHO# 0OpaGOTKe HAfO YYHTHIBATh. JTO TaKkKe He MPOCTO.

B-rperbux, Ans no/siHo#t 06paGOTKH CHEKTPAJbHOTO CHHMKA Hajo
HMETh CHHMOK TOrO e CaMOro MeTeopa, noJydeHHbill Ge3 NMpH3MBL.
CpaBuuBasl [Ba CHHMKA, MOXHO PeINHThL 3ajavyy ONpefeseHHs IJIHH
BOJH [MOJIHOCTBIO.

He Bxoas B jgeranu, onuuiem npocTefimyio 3a/iady, KOTopast COCTOUT
B ONpeieJE€HHH JJUH BOJH OCHApDYKEHHBIX CIEKTPaJbHBIX JIHHHH
0 OJHOMY CHHMKY 6e3 yuyeTa «ToHKHX» 3¢pdekroB. Hacro MoxkHO
STHM OTPAHHYHTBLCS., TAaK KaK pPeIKO CHEKTp MeTeopa MOJydaercs
CTOJb yAauHO coTorpacdHpoBaHHbIM, YTOOB H3MEPEHHS MOXKHO OBLIO
[POH3BECTH ¢ GOJIbLIONH TOYHOCTBIO. CHEKTPH JOJ/IKHEI OBITh H3Me-
peHnl. Jlyuiie Bcero, eciM TakHe H3MepeHHs GyAyT NPOHM3BEIEHHI HA
H3MepHUTebHOM NpHGOope, NO3BOJSIOMEM ONPeJeNaTh ABe NP SIMOYTOJb-
Hele KOOPAMHATHL ¢ GoJbIIOH TOYHOCTHIO. B HacTosiee BpeMs BO
MHOTHX MecTax, B YacTHOCTH, B 3aBOJACKHX JsabGopaTopusix, pacmnpo-
CTpaHeHBl H3MepUTeJNbHbie MHKPOCKoOmel. [liacTMHKa (MM IJIeHKa,
3axarasi MEeXJAy XBYMs CTeKJaMH) KJaJeTcs Ha CTOJHK MUKPOCKOIA.
Tlpoussoautcst HaBeJieHHe HATH MHKPOCKONA Ha HyXHOe H300paxKeHHe
H OTCYHMTBIBAIOTCH MOKa3aHHs MHKDOMETDEHHEIX BHHTOB, lepeMelna-
IOUMX CTOJIMK B JBYX B3aHMHO MEPNEHAMKYJSPHBIX HanpasJ/IeHHAX.

MoxHo u3MepeHHA NPOM3BOAMTH H MPH HAJHYHH OXHOTO MHKpPO-
cxon-MukpoMerpa., OH AacT HaM TOJILKO OJHY KOODAMHATY.
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‘Ha xygo#i cayuail, HaJlo yBEeJHUHTh CHAMOK CHEKTPA B HECKOJBKO
pa3 ¢oTtorpaduyeckuM nyTeM H H3MEPSTb KOOPAMHATHI, HaK/IaAbIBAs
AuHelKy. KoHeuHo, B 3TOM cjyyae H3MepeHHs OYAyT HMeTb MEHb-
WYX TOYHOCTL.

Ha uso6paxeHusiX CNEKTPOB 3Be3J HyXKHO H3MEPHTb PACCTOSTHHSA
MeXJy OTOXJIECTBJEHHBIMH CNEKTPaJbHEIMH JHHHUsSMH. [lns sTOro
KOOpPAHHATHYIO OCb @ HAJA0 YCTaHOBHTH BJOJIb HanpasJI€eHUS AHCIEP-
CHH NPH3MBI, T. €. NEPNEHAMKYNAPHO K CyTOuHOR napasnenu. ITopo6-
Hble H3MepeHHs JaAyT BO3MOXKHOCTb MOCTPOHUThL AHCIIEPCHOHHYIO KpH-
BYIO NPHU3MBl H BHIPa3HTh €€ JHCNEPCHOHHOH (opMyJIOH.

ﬂJIH OTOXJAECTBJIEHUA JIyyIlle BCEro BblﬁpaTb TaKHue 3Be3Jpl, KOTO-
pbie HMe0T BOAOPOJHLIE MUHHUH, T. €. 3B€3]bl CIIEKTPANBHOIO KJjacca A.
UeM GoJplue JHHHI MBI OTOXKIECTBHM, TeM 6oJiee HaZeXKHBIA pe3yJibTaT
NOJIyUHM.

I1p u mep. C. H. Baaxxko, H3yuas CreKTp MeTeopa, nposereBluero 12 asrycra
1907 I., CMOT OTOMAECTBHTL B CHeKTpax 3Bess Bojoponusie Junun Hg, Hy, Hp, He,

Hy n H,. Hasenenue muxpockona na n306paXKeHHs. STHX JHHHH JaAH JJdA NATH
3Be3J| SHAaueHMsl KOODAMHATH X, npuseiennue B Tabn. XIX.

Ta6auna XIX

Ne 3Beanb
Jinuns
i VIl 1X XI111 XI1v

Hg 1,2606 1,6142 3,4276 1,3362 0,7710
H, 1,0761 1,4278 3,2488 1,1530 0,5818
Hg 0,9635 1,3166 3,1393 1,0406 0,4686
He 0,8915 1,2456 3,0669 0,9687 0,3956
He 0,8432 1,1945 3,0231 0,9218 0,3466
H, 0,8093 1,1656 2,9897 0,8888 —

Cpeanee 1,0070 1,3597 3,1811 1,0841 0,5127

Mb! BUAMM, YTO OTCUEThl CHCTEMATHYECKH CMELeHbl JIfl KaXIOoH 3Be3/ibl, TaK KaK
3Be3Abl SAHMMANH HA IJIACTHHKE DASJMYHEE NOJOXeHHs. UroGu chenaTbh AaHHLIE
0 DA3NUYHBIX 3BE3NAaX CPABHHMBLIMH, Mbl BBIJHCJHH CPElHHME 3HAUCHHS B KaNIOM
cTosGlE M BHIYHCJAMJH PA3HOCTH MO OTHOLIEHHIO K cpeinum. B taGn. XX ykasaum
9TH PasHOCTH.

Mbl BHMAHM, 4TO OHM 60Jee CXOAHH. 3aTeM B3ATH CpelHHE SHAYeHHs, KOTOpHIE
06o3HayeHLt uyepes X. :

Ta6anna XX

Sinnns 1 vl 1X X111 X1V 7 r A

Hp 0,2536 | 0,2545 0,2465 0,2521 0,2583! 0,2530 4861,6
H, 0,0691 | 0,0681 0,0677 | 0,0689) 0,0691 0,0686 | 4340,5
Hy | —0,0435|—0,0431 | —0,0418 | —0,0435 | —0,0441 | —0,0432 | 4102,0
He —0,1155 |—0,1141 | —0,1142 | —0,1154 1 —0,1171 | —0,1153 | 3970,3
Hg —0,1638 |-—0,1652 | —0,1580 | —0,1623 | —0,1661 | —0,1631 | 3889,2
Hy —0,1977 |—0,1941 | —0,1914 1 —0,1953 — —0,1946 | 3835,6
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Haneuefinian 3agada cocTOANa B TOM, 9TOGH CBA3ATH PA3HOCTH % C AJHHAMH BOJH
CHeKTpaabHbix JHHHH. B Tabn. XXI nokasano, kak 3710 jenaercs.

Tabnunga XXI

JIHHH A x A, A
Hg 0,2530 4861,6
H, 0,0686 4340,5
Hy, —0,1946 3835,5

Beuin  BoiGpannt TPH CuekTpasibHble JAHHHH. Hcnoabsosanach mucmepcuonsas
c
dopmyna A = Ay - %" HoncraBass coja yKasanusle BulUE YHCIA, MEI IOJIY-
9HM YHCJEHHOe ee pemienue. [locTodHHble HeM3BecTHLIE B Heil 0Kasanuch DaBHBIMHU
A= 1675 A, k= 1,1944, ¢ = 3000,2.
[Monygennas ¢opmyna Golia npopepeHa mo BceM HabmofesusiM. Xoj 3Toit npo-
BEPKH MOXHO BHIeTb B Tabm. XXII.
Ta6anuuwa XXII

£ o % s (h— ) L Mazan 7‘;2;‘,: Ay
0,2530 0,9414 3187,0 4862,0 4861,6 —0,4 -0,2
0,0686 1,1258 2664,9 4339,9 | 4340,5 -+0,6 —0,9
—0,0432 1,2376 2424 2 4099,2 4102,0 +2,8 +0,5
—0,1153 1,3097 2290,8 3965,8 | 3970,3 +4,5 +1,9
—0,1631 1,3575 2210,1 3885,1 3889,2 -+4,1 +1,2
—0,1946 1,3890 2160,0 3835,0 | 3835,5 +0,5 —-2,5

Ork/oHeHHs XOTH W Majibl, HO HMEIOT CHCTEMaTHuecKHil XoX. (opMy/na MOMKeT
OuiTh yayuwleHa No cnocofy HAHMEHbUIAX KBaAPaToB M0 GOPMYJe NOmpaBoK:

M= Ak 4 22 ¢

T k—x)?

tie Akg, Ac u Ak — neuspecTHbie, MOAJENAILME ONPEJE/NCHHIO [ONPABKA KOIPdu-
ureHToB. [IpH BRImHCHEHMH KO3GDGMULUHEHTOB YCJOBHLIX ypPaBHEHHH B HHX MOACTaB-
AT NPUOIMKEHHbIe 3HAYEHHS] HEM3BECTHRIX, HailleHHLIE B MepPBOM MPHOJIHKEHHH.
CooTseTcTBYIOMME BLIYHCIEHHS AAAH TAKYI0 CHCTEMY HIECTH YCJIOBHEIX YDABHEHHMIL:

Ahg + 1,06Ac — 3378Ak = —0,4,
Ady - 0,89Ac — 2372Ak = 40,86,
Al + 0,81Ac — 1963Ak = +-2,8,
Ahg - 0,76Ac — 1741Ak = 4,5,
Alg - 0,74Ac — 16354k = H-4,1,
Ay 4 0,72A¢c — 1555A% = 4-0,5.
3aTem OBUIM BLIYHCJENb HOPMA/bHLIE YPaBHEHHS:
6AMy 4 4,98Ac — 12 644Ak = 12,1,

4,98Ah 1+ 4,22Ac — 10 934Ak = 49,2,
—12644A%, — 10 934Ac - 29 012 968Ak == =20 884.

Ak,
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Orciofa HaXOKATCA NONPABKHE:
Ahy = -+5,18, Ac = -+2,16, Ak = --0,00235
H OKOHUaTeNbHasi AMCHEPCHOHHAs (OpMYysa HMEeT BHA

3002,4
Ah=18802+ Tigeg —% -

OTHOCHTENBHO 3TOH (OPMYJLI BHIUHC/IEHB! OTKJOHEHMs, NPUBEACHHbIE B NOCIENHEM
cTonbie npeasiaymieit Tabautet. FiMeercsi HEKOTOPHIH CHCTeMATHIECKUH XOA, KOTOPHBLi
NeXUT B npeneaax omnbox HabmofeHud. Ero MoXHO OOGBSICHATBL TaKXe TeM, UTO
MCTIONb30BaHHAs QOPMYJa, SIBISSICH MHTEPIONAIUMOHNHON, HE NpPeACTaBJsgeT ¢ AOCTa-
TOUHON TOYHOCTLIO MOJIOMKEHHS CNEeKTPasibHLIX JHHAHR. HacTo nosb3ywoTcs Aucnep-
cHonHOH ¢opmyJol BHAA

4
—_ 2)0‘
Onnako onpejenenue ee KO(Q(PUUNEHTOB NPOH3BOAMTCA TOPa3fio CAOKHEe. Tak xar

B HameM cJyuae OMMOKH JekaT B npeaesax TOUHOCTH H3MepeHHi, modyuennasn ¢op-
MyJia Hac BRHOJHE YJOBJETBODSET.

A=A
o+ #

Teneps Hajlo NPUCTYNHTHL K 00paloTke crekTpa mereopa. CnekTp
MeTeopa TaKKe JOJKeH GhITh M3MepeH. 3/eCh MoCTynaoT CAeAYOn M
o6pasom. Ecau HamepeHust BeAyTCs Ha MalIMHe, NO3BOJISIOMEH Ae/1aTh
OTCYETHl TO JIBYM B32aHMHO NEpNEHJUKYJAPHBIM KOOpAMHATaM, TO
sajaya pemaercsi npocro. MsmepeHHsi BeayTCsl COBMECTHO C OMMCaH-
HbIMH H3MEPEHHSAMH KOOD/JHHAT CNIeKTPOB 3Be3X. B TakoM cayuae oana
U3 ocell XOOPAHHAT yXKe YCTAaHOBJIEHa B HamNpaB/JeHHH JHCAEPCHH
npusmbl, He Hapymas 3Toi ee yCTaHOBKH, HaBOJAT MHMKPOCKON Ha
CNEeKTP MeTeopa M B HECKOJBKMX MECTaX MPOU3BOAST «paspeskbl»
cnexkTpa mereopa. MamepsioT KOOpPAMHATH «sIPKHX», Ha CHUMKeE uep-
HHIX, JIHHHH cIeKTpa MeTeopa.

EclM e HMeeTcsi MHKPOCKONM-MHKPOMETD, MO3BOJISIOHE H3Me-
pAATb TOJLKO OHY KOOPAMHATY, TO NeJo OcjloxkHseTcs. Mbl BBIHYXK-
JeHbl yCTAHABJIHBATh CIEKTP MeTeopa «MOoMepeKy HanpaBJeHus oTcuera.
Torjd, M3MepHB PacCTOAHHS MeXAY JHHHAMH (xoopauHata C), Ml
JOJIKHBl €l€ ONPEAeNHTb H YroJi @, KOTOPHIH COCTaBJisieT CHOEKTP
MeTeopa CO ClleKTpaMu 3Besfl. UToCbl NMOJYYHTb PACCTOSHHA JIMHMH
BAOJb JAWCNEPCHH TpPH3MBI (KoopauHata B), npuaeTcs NPHMEHHTH
Gopmyay

B = C sec ¢,

rie uepes B o6o3HaueHbl HyXHbEe HaM Pa3HOCTH KOODAMHAT CNEK-
Tpa/pHHIX JIMHUIT B HanpaBJieHWH JUCIEPCHH MPHU3MBI, 4 4€pe3 C —
M3MepEeHHbIe Pa3HOCTH PAcCTOSTHUME MEXIY HHMH «IONEepeK» meTeopa.
Tak e NpUXOAUTCS MOCTyNaTb M NpH HU3MepeHHH YBEJHYEHHOTO
CHHUMKa JIMHeH KOoH.

Onpesiesys KOOPAHHATH X, MOXKHO MPHCTYNaTh K HCNOJb30OBAHHIO
LHCNEepCHOHHOR  (POPMYJIBL.

Tak Kak B cOCTaBe METeOPHOro BellecTBa BCerjia ecThb KaJblIHH,
CMeKTP KOTOpOro O4YeHb HHTEHCHBEH, TO B (HosIeTOBOM KOHIE CICK-
Tpa O6GbIYHO BHAHKI JBE sipKHE JINHHH H u K HOHH30BAHHOTO KaJb-
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uu. Mx Jierko ysHaTh M OHH JalOT BO3MOMKHOCTb PEHIHTH 3ajauy.
Bauakuit «xy6/eTs HHTEHCHBHBIX JHHHH BCEraa PE3KO BHIAEJAETCH
Ha ¢oHe Bcero cnekTpa. MH MOXeM NPHHSTH OXHY M3 3THX JIHHHI
33 HaA4aJ0O KOOPAHMHAT, BBIYHCJHTL BCE PACCTOAHHS OT Hee H 3aTem
C MIOMOLIBIO JHCIIEPCHOHHOA (HOPMYJIBI BBIUUCIHTE A/IHHEL BOJH OCTaJ/lh-
HBIX JIHHHH.

[Tpumep. C. H. Baaxko B pesy/sibTaTe H3MeDeHH CIIEKTPa MeTeOPa Ha JBYX-
KOOPAHHATHOHR MauIKHe, Y KOTOPOH ocb B Gra YCTaHOB/EHA B HANPABICHHH AUCHEp-
CHH NPH3MH, MOAYY4N C/lefyiolulHe AAHHhie O KOOPAMHATAX CHEKTPAMbHLIX JIHHHH
B Pa3auYHMIX yacTax mereopa (taba. XXIII):

Ta6auga XXIII

A
N punvn ! 2 3 ¢ 3 c:{:!:::r-b
2,1428 2,1737 2,1967 2,2227 2,2716

1 — 1,7300 1,7447 — - Konen

2 1,8285 — 1,8912 1,9302 — —_

3 1,8444 1,8808 1,9108 1,9483 2,0092 —

4 1,8585 — 1,9283 1,9642 —_ 4

5 1,8935 — — — — —

6 1,9136 1,9496 1,9732 2,0130 | 2,0730 1

7 1,9280 1,9654 1,9950 | 2,0305 — 5

8 1,9665 | 2,0070 | 2,0354 2,0680 — 1-2

9 . 1,9854 2,0258 2,0540 | 2,0905 — 10
10 v 2,0332 | 2,0742 | 2,1050 | 2,1366 | 2,1959 10
11 2,0725 2,1127 | 2,1415 2,1756 — 2
12 2,1167 | 2,1570 2,1824 2,2157 | 2,2790 3
13 2,1364 2,1660 - - — 2.
14 2,1638 | 2,1982 — — — 2
15 2,1875 2,2252 2,2540 | 2,2882 2,3470 1
16 2,2010 2,2425 2,2683 | 2,3044 — 3
17 2,2233 2,2625 2,2016 | 2,3266 —_ 2
18 2,2575 2,2922 — — — 5
19 2,2900 { 2,3178 2,3512 — —_ 2
20 — 2,3995 | 2,4146 — — 1
21 — 2,4090 — - — Konen

Koopaunara ' A Hanpas/leHa nepneHfuKyJspHO K AUCTEPCHH NPH3MH. B TaGamue
YKa3aHH 3HAYEHHA KOOPAMHATH B AJsi Pa3HHX JUHHH, B PA3HHX YYaCTKaX TPaeKkTo-
puil mereopa. [IpeneGperas BrHsHHEM AHCTOPCHH, O6Pa3yeM H3 STHX H3MepeHHi cpes-
HHe JaHHble O cnexTpe Mereopa, /g 3TOro HaZO NPHUBECTH BCE H3MEPEHHHA, CAeTaHHbIe
IpH Pa3HKX 3HaYEHHAX A, K ONHOMY H3 HHX, HANPUMEp, K IaHHLIM ITePBOro cTOAGHA.
U3 npusesiennoll Baiute TaGAUIb GHIM BHGPAHL JaHHHE O NATH O6ULMX AUHKAK. OHH
npuseneHw B Ta6n. XXIV.

Ta6auma XXIV

Ne ) Koopaunara B
3 1,8444 1,8808 1,9108 1,9483 2,0092
6 1,9186 1,9496 1,9782 2,0130 - 2,0730
10 2,0332 2,0742 2,1015 2,1366 2,1959
12 2,1167 2,1570 2,1824 2,2157 2,2790
15 2,1875 2,2252 2,2540 2,2882 2,3470
Cpentee 2,0191 2,0574 2,0854 2,1204 2,1§Q§‘
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M3 naTH 3HaueHHHl, CTOSAMMUX B KaXAOM CTOJXGIE 3TOM TaGJaHIE!, GBI/IM MOJYYEHH
CpelHve 3HAYEHHS, KOTOPHE NpHBejensl BHU3Y. Haxons pasHocT cpepnux ssaueHwi,
Mbl TIOJIy4aeM MOCTOSIHHEIE BEJHUHHLI, KOTOPbIE JOMKHbI OBITb BLIYTEHE H3 KOODJAHHAT
peero crosabua, A TOTO uTOGH NOJYYUTb NPHBEAEHHBIE BENHYMHBL. DTH 3HAYEHUS
TaKOBHL:

0,0000; 0,0383; 0,0663; 0,1013; 0,1617.

M3 npusenennux B npeuiAyuwieli TaGanUe 3Hauenuii OLUIM BLIYTEHbI 3TH MOMPAaBKH
n o6pa3oBana TaGauua, COAEP}KAMAs «NPHBECHHLIE» KOOPAHHATHL CIEKTPAJNbHEIX
JMHHE AJ9 NSTH MeCT MeTeopHOro cnekrpa. M3 Hux Guliid MOJYYEHH 0O CTPOYKaM
cpefuue sHaueHHsi KOOpAMHATHl B. Ho MmoACTaBAATh HX B AHCIEPCHOHHYIO (HOPMYJIY

nenpas. Jleso B TOM, YTO HAJO eule HANTH CHYJb-TYHKT» KOOPAHHATHOU cucTemb B.
Mnbl BHAMM, uTO JMHHH 8 H 9, HMEOUIMe MAKCHMAJbHYI0 MHTEHCHBHOCTb, B CIEKTpe
06pasyloT Kak Ol «ny6aers. OTOKAECCTBHM HX C JIHHHAMH HOHHM30BaHHOTO KaJblus
H u K. Ilpumem, uto aunus 9 — sro aunns K. Hspectro, uto aunust K uMeeT aauny
BosiHbl A = 3934

Tenepb, UCNONL3OBAB RHCHIEPCHOHHYIO (GOPMYJY, MBI MOMEM CKasaTh, Kakyio
KOOPAMHATY AOJIKHA HMeTb 3Ta anHusd. Tloacrasass A, Haxoauw, yro 3934 — 1680 =
= 3002,4 : (1,1968 — ¥). Otciona % = 0,1351. Bmecre ¢ TeM B HOBOH, pelyLHPOBaH-
HOil TaGaule OHa HMeeT KoopauHaty B = 1,9678. Uro6u cpesath npubefelne, HaA0
W3 Beex uncesa TaGNHUL BhuecTs Beanunny 1,9678 4 0,1351 = 2,1029. Takum 06-
pasom,

Y= B — 2,1029.

Pesyabratal npuseaennl B Ta6a. XXV. Ilocne ux noacTaHOBKH B AHCNEPCHOM-
Hy10 GOPMYJY TOJYYeHH AMMHH BOJH HaGMIOAEHHBLIX JHHHIL. Koneuno, onucansas

Ta6auunwa XXV

Ne

nu- I 2 3 4 5 B i "
nait |
1 — 11,6917 | 1,6784 — — 1,6850 | —0,4179| 3540 A
2 1,8285 — 1,8249 | 1,8289 — 1,8274 | —0,2755) 3720
3 1,8444 | 1,8425 | 1,8445 | 1,8470 | 1,8475 | 1,8452 —0,2577 | 3744
4 1,8585 — 1,8620 | 1,8629 - 1,8611 1 —0,24181 3767
5 1,8935 —_ — —_— —_ 1,8935 | —0,2094 | 3815
6 1,9136 | 1,9113 [ 1,9119 | 1,9117 | 1,9113 | 1,9120 —0,1909 | 3844
7 1,9280 | 1,9271 | 1,9287 | 1,9292 —_ 1,9282 | —-0,1747 | 3869
8 1,9665 | 1,9687 | 1,9691 1 1,9667 — 1,9678 | —0,1351 | 3934
9 1,9854 | 1,9875 | 1,9877 | 1,9892 _— 1,9874 | —0,1155 | 3968
10 2,0332 | 2,0359 | 2,0352 | 2,0353 | 2,0342 2,0348 | —0,0681 | 4054
11 2,0725 | 2,0744 | 2,0752 | 2,0743 —_ 2,0741 | —0,02881 4130
12 2,1167 1 2,1187 | 2,116} | 2,1144 } 2,1173 | 2,1166 40,0137 | 4218
13 2,1364 | 2,1277 —_ — — [ 2,1320 | 40,0291 | 4251

14 | 2,1638 | 2,15699 — — — 2,1618 | --0,05891 4319
15 | 2,1875 | 2,1869 | 2,1877 | 2,1869 | 2,1853 | 2,1869 -+0,0840 | 4378
16 | 2,2010 | 2,2042 | 2,2020 | 2,203! —_ 2,2026 |-+0,0997 | 4417
17 | 2,2283 | 2,2242 | 2,2253 | 2,2253 — 2,2245 | 40,1216 | 4473
18 | 2,2575 | 2,2539 — - 2,2557 | 40,1528 | 4556
19 | 2,2000 | 2,2795 | 2,2849 — 2,2848 | 40,1819 | 4638
20 — 2,3614 | 2,3483 - 2,3548 | 40,2519} 4858
21. —_ 2,3707 — — 92,3707 | 40,2678 | 4912
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npouieiypa HMeeT nPUCAMIKEHHEIA XapakTep, ONHAKO JJIf CHEKTPOB, MONYUEHHBIX
€ MaJbiMH OOLeKTHBAaMH, OHa BIIOJIHE JOCTATOYHA.

[Nocne nonywenus AJIHH BOJH HAajO MPHCTYNHTh K HX OTOMAECTBJCHHIO C JIH-
HHSIMH, U3BECTHHIMH H3 HCCIEJOBaHHS NaGOPAaTOPHLIX CHeKTpoB. CJAOXKHOCTH COCTOHT
B TOM, YTO HEKOTOPHIE XHMHYECKHE 3JIEMEHTH, OCOOEHHO JKeJIe30, MMEIOT OueHb 6ora-
THA JNHHHAMH cneKTp. B Ta6n. XXV BblIHCAHB! JTHHBI BOJH H HHTEHCHBHOCTH JIH-

Tabaunma XXVI

JAnunb Anurn
BOJIH | BOJIH
JlaGopaTopHble AaHHbE MeTeop- JlaGopaTopHLie XaHHbe MeTeop-
HOTO HOro
cnekTpa cHeKTpa
AH&G SJIEMEeHT ucl:lTBe-H l’“sM 7“_]186 SJIEeMeHT HC};KT:-H }wﬂaM :
HOCTBH HOCTDb
37199 A | JKeneso | 1000 | 3720A | 4307,9 A| Kemeso | 1000
3734,9 » 1000 4325,8 » 1000 4319
3737,1 » 1000 | 3744 4375,9 » 500
3749,5 » 1000 4383,5 » 1000 4378
3758,2 » 700 | 3767 4415,1 » 600 4417
3815,8 . » 700 | 3815 4427,3 » 500
3841,0 » 500 | 3844 4466,6 » 500
3859,9 » 1000 4476,0 » 500 4473
3865,5 » 600 | 3869 4549,7 KoGaabt 600
3933,7 Kanbuut 600 | 3934 4554,0 Bapuit* 1000
3968,5 » 500 | 3968 4565,4 Iesnit 2000 4556
4118,8 Ko6anbT 1000 4629,4 KoGanst 600
4121,3 » 1000 | 4130 4663,4 | » 700 4638
4226,7 Kanpnnit 500 | 4218 4840,3 » 700
4254,4 Xpom 5000 | 4251 4867,9 » 800 4858

Hui HEKOTOPHIX BCTpEUalOI¥XCA B MeTeopax 3JeMeHTOB H OJIHOBPEMEHHO YKa3aHH
NOoJyYeHHLIE HAMH JVIHHBI BOJH. M3 conocraBaenns MOxHO 338METHTDb, YTO COBEPHICHHO
HECOMHEHRO NPHUCYTCTBHE 3KeJse3a, KaJdblusa H, MOXeT ObTh, KOGaJbTa.

CoBnajenns ue NOJIHBIE, YTQ AeJIaeT aHaJH3 He COBCEM YBEPEHHLIM.



F'aasea V

HUHCTPYKLMH JJi HABJIOAEHUA

§ 1. Huctpykuus pas dororpadudeckux
Ha6moaennit CoaHua

BusyansHue HabmogeHus CoJHIA B Tejeckon (06s3aTe/bHO Yepes
cBeTodUNbTP!) NOJE3Hn A NpHOOpeTeHHss OnNeITa HabsojaTens,
HO He IMO3BOJAIOT 3aQUKCHPOBaTb YBHIEHHYIO KapTHHY. 3apHCOBKH
nsaTed ¥ (akeJoB NpH npoektHpoBaHHH CONHLA Ha 3KpaH, nepesa-
IOlHE B3aHMHOE PacloJoxKeHHe H KOHGHIypalHio JeTajledl COTHeYHOH
MOBEPXHOCTH, YK€ HMEOT AOKYMEHTa/JbHYIO LEHHOCTb H HEePeaKo
HCIOJb3YIOTCH B paGoTe acCTPOHOMOB-CIeUHANHCTOB. (Potorpaduu
ConHlla ABAAIOTCA NPEKPAcHbIMH AOKYMEHTAMH BEYHO MEHSIOLIErocH
JUKa CBeTHJIa H NPEACTABJAIOT LEHHHA (pakTHYeCKUH MaTepuan Aas
BLIIOJIHEHHUS HCCAEoBaTe/NbCKHX paboT.

Xopouio opranusoBanusie gororpaduueckue Habmogenus ConHua
noTpeGyioT OT JIOOHTENsi-ONMHOYKH OOJbIIHNX 3aTPar CHJI, BPEMEHH,
CPEICTB H OCTABJISIOT Majo BpeMeHH Ajas HccaeloBanuid. I'opasao
Jerye nojobHas# 3ajadya MoOKeT ObiTh BBIIOJAHEHA KOJJIEKTHBAMH
HapOAHBIX, UIKOJBHLIX U BySOBCKHX aCTPOHOMHYECKHX OOGCcepBaTOpHil.

®ororeanorpad # paGora ¢ ummm. Jlas Ha6mozenui CosHua
OPHTOIHBI TeJeCKONH JioGoro pasmepa, 3epKajibHbie. H JIMH30BBIC.

[Moayyenue xopomux ¢ororpaguit B GOMBIIOH CTENEHH 3aBHCHT
OT MacTepCTBa HaG/ofaTesst H €ro 3HaHHA BO3MOXKHOCTEH HHCTPY-
MeHTa. B npuHinune xopouine QororpapuH MOXKHO NOJYYHTb C JIO-
ObIM TEJNIECKOMOM.

B npakruke paGor coBetrckofi Ciyx6bl CosHLIA XOPOIIO 33apeKo-
mentoBanu ceGs ¢ororeanorpaper APP-3, Bxopsumye B KOMINIEKT
xpomocepHo-dorocdepuoro Teneckona A®P-2, [lapTusi Takux TeJe-
CKoNoB 6bla BeinyieHa B 1957 r. JIeHHHIpaACKUM ONTHKO-MEXaHH4€-
ckum o6vegutennem (JIOMO). dororennorpad CMOHTHPOBAH Ha ma-
pamaakruyeckoM iutatuBe AITII-5, cHa6GXeHHOM YacOBbIM MEXaHH3-
moM. Ha puc. 135 npuBozuTcs onTHUecKas cxeMa TesecKona.

I'MiaBHOE DPEHMYINECTBO 3STOro TejecKona — Hefosbliad AMHHA
TpyGLl, paBHasi 2,5 M, DpH SKBHBaJE€HTHOM (OKYCHOM DaCCTOSIHHH
9,08 M, 4TO JOCTHraeTcs npHMeHeHHeM TeleoObeKTHBa. OH COCTOHT
U3 TOJIOKHUTENbHBIX JHH3 O; nuamerpom 130 MM, H OTpHIATENbHBIX
auns O, nuamerpom 36 MM. B ¢okanpHOi muockoctd F crpouTcs
usobpaxenue ConHia nonepeyHuxoM 75 M. POKyCHPOBKA TeJiecKona
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JIOCTHraercs nepeMelieHHeM BAOJL ONTHYeCKOR oc JWH3H 0,. Ycra-
HOBKa (OKYCHDOBKH HEUYBCTBHTEJbHa K H3MEHEHHSIM TEMIIEPaTyphl
B npenenax or —35° ao -35°.

KoHeuHo, B pacHOpsi?KeHHH JIOGHTeNs] aCTPOHOMHH MOXKET OKa-
3aThCA TeJIeCKON JAPYro#l cHcTeMnl, pedpaxrop uian peduerrop. Iaa
noNly4eHHs1 yBeJHueHHOro HaobpaxeHust (N0 CPaBHEHHIO ¢ (oKab-
HbIM) B pedpaKkrope ciejyeT NPHUMEHHTb YBEJHUYHTENbHYIO CHCTEMY,
a B pedyiekTOope HCnoab3oBaTh (oKyc Kaccerpena wianm Hacmura.

Paspewaiomyio cuany Teseckona Hafinem no QopmyJe

o — L b
40 D?
rae A — pnuHa BoAHB cBeta B HM (I uM = 10-° M), D — nuamerp
obbekTHBa B cM. [lonaras A = 400 um, D = 10 cM, Haxogum o’ =
= 17,0, Ha cHHMKax OTYeTNIHBO npopabaThiBaeTcsi rpaHyJdsnusa
¢ nonepeununkom rpanysa 1°—1%5 n Tonkas crpykrypa Xpomocdepri.
0 .
7 0 » ‘ F
i |

) m

Prc. 135. OnTuYeckas cxeMa Tedeckona AdP-3.

HekoTopeiM HeNOCTaTKOM OGBEKTHBa SIBJASETCH XpOMaTHYeCKas
abeppauus, BCJeACTBHE KOTOpO# HeoGXONHMO NPHMEHSITh CBETO-
¢unRTpH, pacnoJoxeHHBle mnepen Kaccetol. Ecau  ucnoabaosath
HeCeHCHOHJTH3HPOBaHHbIE [TACTHHKH, YyBCTBUTENbHLIE K CHHe-hHOME-
TOBBIM JIy4aM, TO NpHMEHeHHe CBeTOHIbTPOB Heoba3aTeabHO. B aTOM
c/lyyae B pesyJibTaTe lepecedeHust KpUBOH CIIEKTPaJbHOH YYBCTBUTEb-
HOCTH H IVIaHKOBCKOH KPHWBOH cO3NlaeTcdl JOCTATOUHO Yy3Kas MoJioca
nponyckanua mupuHo# 30 HM. B cayuae npuMeHeHust pedJiextopa
XpomaTtnyeckas abeppauus He BO3HWKAeT.

KayecTBO CHHMKa CYIECTBEHHO 3aBHCUT OT BPEMEHH 3KCHO3HIHH
(Boiaepaxku). [Ipu xopoluell npo3payHOCTH BO3AyXa HauGoJjee BLHITOA-
Hble BIJEPKKH coctasiaswor 0,008—0,010 c. PokycupoBka Teneckona
MM JlaHHOTO copta (POTOIJIACTHHOK H CBETO(DHJILTPA BBLINOJHAETCH
dororpapuueckuM nyteM. B Teseckome HCMOJAb3yeTCAs CEKTOPHEIH
3aTBOD C NPYXKMHHBIM 3aBOJIOM. YCTaHOBKY BBIAEPKKH IO CPaBHEHHIO
¢ HOpMaJbHOH MOXHO yBesnuutb B 10 pa3. 3arBop pacmosaraercs
3a 1uH30H O,, I'le CBEeTOBOH NYyYOK HMeeT MHHHMAJbHYIO LIHPHHY.
HenocratkoM Bpamiaomuxcs 3aTBOPOB fBJSIOTCH 3aBUXPEHHS BO3-
Iyxa B TpyGe. Ilostomy, ecnnm HenaTk CepHIO CHHMKOB MNOIPAX, TO
nepBHIE CHHUMKH MMeIoT 60Jiee BHICOKOE KauyecTBO, YeM IOC/IeAyIouiue.

B kaccerHoii yactn Tesmeckona, B 2—3 cM nepei (poKaJdbHOM
IVIOCKOCTbIO, pacrnojiaraercd NpAMOJMHeHHas CYTOYHAas HHUTh, H3-
FOTOBJIEHHAasd M3 TOHKOM NPOBOJIOKM WAH KanpoHa, CyTouHas HHTb
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OPHEHTHPOBaHAa NapajJjelbHO HeGeCHOMY SKBAaTOPY H CHAYXKHT AAA
M3MepeHus KOODPAMHAT mATeH H dakenos. [lna npoBeseHHs Halbmwole-
Huili Heo6XOAMMO HMETb XPOHOMETP HJH XODOHIO BEIBEDECHHBIE Hachl.
MoMeHTH BpeMeHH CHHMKOB 3alIHCBIBAIOTCS C TOYHOCTbIO A0 | MHHYTHL
dororpadpuueckas obpaGorka CHHMKOB. KayecTBO CHHMKOB CY-
LIeCTBEHHO 3aBHCHT OT Buibopa dororpadHyecKHX MaTepHanoB H
nabopatopHoii 06paGOTKH CHHUMKOB. B Hacrosdilee BpeMs B cuCTeMe
Cnyx6bi COMHUA HCHOJL3YIOTCA HeCeHCHOHIU3HPOBAHHBIE NJIACTHHKH
tuna Fu-5 ¢upmet ORWO (IIP) pasmepom 9X12 cm. Makcumym
KPUBOH CMEKTpaJbHOH 4yBCTBHTEJBHOCTH pacnosaraercs BOJH3H
A = 410 M. OMyJAbCHOHHBIH CJ0H HMEeT MeJKOoe 3epHO, HH3KYI0
ayBerBuTenbHocth (0,5—5,0 en. T'OCT) u BoiCOKHA KOIPQHUUEHT
KoHTpacra. ThIIbHAsi CTOPOHA N/IACTHHOK MOKPBITA NPOTHBOOPEO/b-
HEIM CJIOEM 3€/1€HOTO MJIH OPaHXKeBOro LBeTa, NPAaKTHYECKH NONHOCIBIO
YCTPaHAIOLIEr0 paccesHHe CBeTa BHYTPH MJIACTUHKH.

ITpH OTCYTGTBHH NMPOTHBOOPEOJBLHOTO CJIOS BeJIHUWHA PACCesHHOIO
CBeTAa BHYTPH MJACTHHKH MOXKeT Jocturath 5% OT najaiolero no-
TOKa, 4TO NpPHUBOAHT K TOHMMEHHIO KOHTpacTa CHHMKA. [loatomy
peKOMEHAYeTcsl He N0XKaJeTh BPEMEHH M CHJI Ha H3/OTOBJICHHE TAKOrO
cnon. Harpano#i 3a Tpyasl 6yaer Gosiee BHICOKO® KaueCTBO tdororpaduil.

Jl1s nposiBJIeHHs IVIACTHHOK PeKOMEHAYeTcs BbICOKOKOHTPACTHbIH
FHAPOXHHOHOBBIA NPOsABHTENb N0 PpepKy, KOTOPBIH ABJAAETCS CMEChIO
W3roToBJIAeMbiXx 3abnaroBpeMenHo pactBopoB Ne 1, Ne 2 # BoABl

cocraB pacteopa Ne 1: Boga — 1000 cM®, cynbguT HaTpHs KpH-
crajinueckuii — 100 r, ruapoxuHoH — 18 T

cocraB pactsopa Ne 2: Boja — 1000 com?, YrAeKHCHABIA  Kaaui
(notaw) — 150 r. .

[TposiBUTeAb CMeWMBAeTCA H3 ABYX dYacTefl pacTBopa Ne 1, oanoi
yacTu pactsopa Ne 2 u Tpex uacreit Boas. Kpome Toro, no6apnasercs
He6oJbIuoe KoJaudecTBO 10-npoueHTHOro pacTsopa GPOMHUCTOrO KajHd.

[MposBuTens paGoTaeT NpH TemmepaTtype +18—20 °C, Bpemsn
nposiBaenus 4—5 mu#yT. B o6beme 0,3 suTpa NpOSBHTEIA MOKHO
nposiBuTh 10 miacTuHOK pasmepom 9 X 12. HauGosmee xopouHe ¢oTo-
rpaduy 0OJNYYAlOTCSl NOCAE TOr0 Kak B NPOABHTEIE o6pabotano
4—5 niacTHHOK. Xopoluo paGoTalomuii nposBUTE/b HMEET CJErka
KeJNTOBAThIA LBET. :

Tocjie 3aKpeluieHHs MJACTHHKA B TeyeHue 2-—3 4acOB MPOMBI-
Baercst AJsi NOJHOIO BBIBOJA M3 3MYJILCHOHHOrO CJIOA OCTATKOB 3a-
KpenuTeas. B mpoTHBHOM clyyae MIacTHHKA HEMNPHroAHA A1A AJH-
TEJIbHOTO XpaHEHHSA.

OnpeneneHue KOOPAHHAT H MJIOWANEH MSATEH. B npaktuke Cayx0ht
Co/HLA2 H KATaJoraX COJHEUHOH aKTHBHOCTH NPHMEHFETCA KSPPHHI-
TOHOBCKasi CHCTEMa KOODAMHAT. DTO YHCTO YCJAOBHAsH CHCTEMA cdepu-
YeCKHX KOOPJMHAT, JKECTKO CBs3aHHas @ SKBATOPOM CoaHua 4 Bpa-
HIAIOMAsCs BMeCTe C HHM € BHJMMOHA (CHHOAMYECKO#) CKOPOCTbIO
Bpallenus, B CpeaHeM paBHO# 13°,2 B CyTKH.

BesencTere HakjaoHa ocd Bpauenus CosHEa K MJIOCKOCTH 9KJAIM-
THKM Ha yroa 7°,15 W ABueHHs 3emid 0o opGuTe B TedeHHe roAa
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HenpephiBHO MeHsETCA IWHpoTa By meHTpa COJHeYHOro AHCKA B yroga
HakJoHa P ocH BpauenHs CoJHIa K HanpaBJeHHIO HEHTPalbHOro
MepuiHaHa. BenuunHnt By, P u L, — K3DPHHITOHOBCKAas JOJTroTa
LEHTPaJbHOTO MepHAMaHa — NyOMuKyiores B AcTpoHOMHYecKOM Exe-
ropuuke #  Acrponomuueckom Kanennape ([lepemennas wacre)
B pasjene spemepus INis ¢u3ndecKHX HaGmoneHuH ConHua.

Hns onpenenends KOOPIAHHAT NATEH HCHOJb3YIOT HAGOp opTorpa-
¢HYeCKHX CeTOK (CM. BKJajKy) AnA 3HauyeHHH B, = 0, + 1°, ...
... & 7°. C ueablo GoJiee TOUHOIO H3MEPEHHS KOODAHHAT HeoGXOAHMO
HMeTb Habop TaKuX CeToK auameTpoM 25—50 cMm. TouHOCTb H3MepeHus
KOOPJMHAT C IIOMOLIbIO CeTOK kKoJsebsercs B mpeaenax ot 0° go 0,°5.
Hau6onbmas own6ka onpegeneHus WHPOTH ¢, paBHas 0°,5, uHorxa
MOXeT ObiTb y IeTaneil, pacrmoJIOXeHHbIX BOJNH3H UEHTPA JHCKa.
[lpuunHoO# OKOKH B 3TOM Clyyae ABJASETCH HECOOTBETCTBHE BhifpaH-
HOH KOOpAMHATHOH CETKH HCTHHHOMY 3HadeHHIo B,.

TounocTe H3MepeHHs JOJTOTH A yMeHblUaercs N[O HaNpaBJeHHIO
K nuMOy, BOIH3H KOTOPOTo OHa cocrtasaser 1—2° (aas r/R > 0,95).
B uccnemoBaTenbCKHX paboTax KOOPIAHMHATHL NSATEH, H3MEPeHHEIe
BOMu3n nuM6a, OYEHb YaCTO INPOCTO He YUHTHIBalOTCH. JIOCTOYHO
BLICOKAs TOYHOCTb H3MEPEHHsl NOJTrOT AOCTHraercss B Npelenax LeH-
TPaJbHOro Kpyra pamuycom r/R < 0,7.

[lpn n3MepeHHH KOOpAMHAT NfATEH H (AKeNOB HET CMLICAa AO-
GuBaTbCA OYeHb BLICOKOH TOUHOCTH. Ilpelesn TOYHOCTH H3MepeHHs @
M A He MOXeT NpeBLIUATh Paspellaiollyl0 CHOCOGHOCTb TelecKona,
paBHyio 17,0 (cM. BbIllE) H TOYHOCTD (DHKCAUUH LEHTPA TAKECTH
natHa uau dakena, pasnyio 0°,1. [TosTomy usmepenus ¢ u A jgocra-
TOYHO BLINONHATL ¢ TouHOCTHIO 0°,1 (0°,1 == 1,22 ThIC. KM = 1",7).
Hcnonbaobanue oprorpaduyeckux cerok auamerpom 25—50 cm u
co6nofieHne psina AOMNOJHHTENbHBIX Mep MO3BOJAET OYeHb GHICTPO
H3MEPATb KOOPAMHATH NATEH @ H A ¢ ToyHOCThiO g0 0°1,

Texnuka usmepenuss KoopiHHAaT caenyiomasi. Hsobpaxenne ¢o-
TOreJTHOrpaMMbl  IPOEKTHPYETCSt Ha OpTOrpadHuecKylo CeTKy, KOTO-
‘pasi OPHEHTHPYETCA TaK, 4TOObl JHHHS 5KBaTOpa Gblja NapaijelbHa
CYyTOUHOH HHTH. 3aTeM ceTKa moBopauHBaercs Ha yron P. Ecau om
NONIOXKHUTENbHBIA, TO CEBEPHHIN MOJMIOC CETKH HYXKHO IIOBEPHYTh K BO-
CTOKy Ha BeJNHYHHY, paBHyl0 P, a ecad P — oTpHuaTe/bHuIl, TO
ceTKa NOBOpauyMBaeTCA K 3anajuy.

IMonoxenne serann A (puc. 136) onpenensierca OTHOCHTENbHO
TOUKH B, pacnoJ/ioxeHHOl Ha nepecedyeHHH JuHHUi ceTKH. Koopaunate
ToukH B: @5 = +20°,0, I = +-20°,0 CuHTBIBAIOTCSI HENOCPEACTBEHHO.
3areM onpefensiiorcsl NpuGaBKH K KOOpAMHATaM:

Pa= +(pB+6(P= +25°,2, ly= +IB+6I= +26°,2.
Has namepennsn 8¢ u 6/ Heo6XOmMMO NOJBL3OBATHCH METpHUECKOR

JHHEHKOH, KOTOpas pacnonaraercsi NapajieyIbHO KOOPAHHATHLIM
auduaM. [enuworpaduyeckas joarora A Haxoiurcs no dgopmyde

A=Ly+
a7



rne L, — XK3pPHUHITOHOBCKAas JIONTOTa MLEHTPaJIbHOro MepHAHaHa
ConHna, pacCUHTaHHAs LIS MOMEHTa MOJy4YeHHS CHHMKA 0 NOMOLIbIO
Actponomuueckoro Exeronnuka (kajennaps). Benruauna I cunraercs
(I0JIOXKHUTENbHON K 3amafiy ¥ OTPHLATENbHOH K BOCTOKY.

Jlns onpejesieHus NUIOMAjeH MATEH MOMXKHO HCNOJb3OBATh MPAMO-
yroJbHble CETOYKH — MaJeTKH, NOMEIlaeMble B flOJl€ 3PEHHA H3Me-
pUTeAbHHIX MHKpockonos. OnpejesneHwe MVIOMAfH CBOAMTCH K NOA-
cyeTy uucaa KJETO4eK, 3aHATHX narHom. Ilromans HauMmeHblleH

D=+7°
N

Pug. 136. K onpefeneHuio KOOpAWHAT ferajnefl CONHEYHOTO AMCKA.

KJICTOUKH JIOJKHA COCTaBafATb mpumepHo 5-10-% nuowazs conned-
. HOro AHMCKa.

dortomeTprueckne uamepenns. Pororpadun ColHuA MO3BOJSIOT
¥3MepATb OTHOCHTEJIBHEIN KOHTPACT AeTasiel M 3aTem paccyuTarh ux
remneparypy. s opranusanuu GoTOMETPUYECKHX pa6or B AONOJ-
HEHHE K TEJECKONy HYXKHO HMeTh CTYNEHUaThii OC/IaGHTeNb ¥ MHKDO-
¢doromerp. JleBATHCTYNeHYATHIE IJIATHHOBLIE ocJiaGuTeNH BEIYCKAKOTCA
JIeHHHIDAACKHM ONTHKO-MEXaHHYECKHM OObEeIHHEHHEM. Ocnaburesb
saKpenJisiercss BHYTPH BK/ajpllua, YCTaHABIHBAaEMOro nepej kacce-
voil. Mso6paxenue ociiabGuTeNsi BIleUaTHBAeTCAd PAAOM O H300paxe-
unem Coanna. Jlis 5TOro cHauaja jejaercs OOLIMHEIH CHHMOK. 3areM
B K4CCETHO! YacTH YCTAHABIMBAeTCs BKJAJBIL O OC/aGHTeNeM H Ha
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TOM e TJIACTHHKE NPH TOM JKe BPEeMEeHH SKCHO3HIMH BredaTHBaeTcs
nsobpaxenue ocnaburensi. Kpome cHMMKa G OObIYHOH 3IKCNO3MHMeEN,
JieJIaeTCsl CHHMOK OKOJIOCOJHEUHOrO opeoJsia ¢ yBenHueHHoOH B 10 pas
BhAEpKKOH. Ero Takike KaauGpyioT ¢ moMouibio ocnaburens. Haobpa-
XeHue ocnabuTeNs HCIOJMb3yeTcs IMd MNOCTPOEeHHs XapaKTePHCTH-
ueckoll kpupoit [1], caysxkame#t jAns onpejgeneHUss OTHOCHTEbHOMN
WHTEHCHBHOCTH JBYX jetaneit /'/]. Tlpu HCHOAL30BaHHH BBHICOKO-
KOHTPACTHBIX IJIACTHHOK TOYHOCTb M3MEePEHHs! OTHOCHTENbHOH MHTeH-
cuBHOocTH cocrasnasger 0,2%. .

Hamepennas ¢ momombio (oTOrenuorpaMMel OTHOCHTENbHAs HH-
TeHcUBHOCTb [/’/] maTHa B JajbHelilleM XOMKHA OHITh HCIpaBJIeHA
Ml HCKMIOUEHHS pacCestHHOro cBeTa. 3emHas atmocdepa, ¢ OAHOM
CTOPOHEI, AeHCTBYeT KakK OGuAbTD, OCHalJasIoOmHA CONHEYHHH cBer,
a C IPyrofl CTOPOHH, — KaK HONMOJHHTEJNbHbIH HCTOUHHK H3JyuYeHUA.
Paccesinnniil 3eMHol aTMocgepofi cBeT BOCIPHHHMAaeTCHl KaK OKOJIO-
COJIHEYHLIH OpeoJ, HMEIOIIHH cBoe mpojoskeHHe Ha aucke Cosniba.
Cornacno T. B. Kpar pacnpeneneHne WHTEHCHBHOCTH B OpeoJie OIH-
coiBaetc Qopmyaon

T (9) = Ao+ poe™%,

rie Ay, py, @, — NOCTOSHHBIE BEJIUYHHEI, ¢ — YIVIOBOE yAaleHHe OT
neHTpa conHeuHoro Aucka. Ias onpenenenus I (p) B. E. Crena-
HOBbIM OBlJIa cocTaBjieHa YAOOHas TabiaHoa, BXOIOM B KOTODYIO
AB/JsieTCs yAaseHHe r/R OT LeHTpa AHCKa B JOJAX €ro paanyca.

r/R 001}01 021030405 ])067¢}{071]08]09 1,0

T@ | 21 | 21 |205]|1,95]1,8] 1,75 | 1,65 [ 1,50 | 1,30 | 1,15 [ 1,0

r/R 1,1 1,2 1,3 1,411,564 1,6 1,7 1,8 1,9 2,0

T () 09 {06 |057)045[03}| 03 1025 0,2 | 02 | 0,15

HHTeHCHBHOCTB Oopeosia Ha JinMGe NMpHHATA paBHOH 1,0, HHTEHCHB-
HOCTb OpeoJia B LieHTpe AucKa B 2,1 pasa Gosblne.

Jns yuera monpaBKH A 3a OKOJIOCOJTHEUHBIH OPEOJ CHadasa ¢ Ho-
MOLBIO BTOPOTO (epefieprKaHHOT0) CHHMKA H3MEpSIoT HHTEHCHBHOCTb
opeona Ha JauMOe (B NPOLEHTaX MO OTHOLIEHHIO K HHTEHCHBHOCTH
(orocdepr B LIEHTPE COMHEYHOTO AHCKA). 3aTeM ¢ NOMOMbIo Tal/Hibl
LN AaHHOTO YAaJeHus r/R nATHA OT UEHTpa AMCKA HaXOLAT NONpaBKy
3a opeoa A.

Hanoxenune paccessHHOrO CBeTa Opeo/a Ha JEeHCTBHTENIbHOE H30-
6paxenne ColHUA NMPUBOJUT K IOHUKEHUIO KOHTpacta. IlycTh HCTHH-
Hasi OTHOCHTE/JbHAS MHTEHCHBHOCTb COJHEYHOro nsTHa ectb A = ['/1,
rie I' u I — WCTHHHBIE HHTEHCHBHOCTH NITHA H (pOTOCGHEPE COOTBET-
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CTBEHHO, M NYCTh A — MHTEHCHBHOCTb Opeoja B 06nacTH mnATHA.
Toraa Habionaemasi OTHOCHTENbHAs HHTEHCHBHOCTb A, mATHa Oy Ae?
paBHa

OTKyJla HaxoJluM
A A
A:—.M(l +—1 )--—l .

Sra ¢opMmyaa NO3BOJSET HCKIIOYHUTD paccesHHbifi cBeT opeona. Be-
JAMUMHBL A M A, TeM OJIIXe MeXLy COOOi, ueM G/nke MEXAy co6oii
suayennsi /' u /| u yeM Menblue BenrnunHa A. QoTOMETpHUECKUE Ha-
GMOJCHHA PEKOMEHLYETCS MPOBOAUTD NPH HE CAHIIKOM INIOTHBIX OpEs-
Jnax, Koraa BeauunHa A He npeBblliaeT 10% B UEHTpe CONHEUHOTO
JIUCKA.

BTOpPLIM MCTOYHHMKOM PacCessHHOTO CBeTa fIBJIAIOTCA atmocdepHbie
ApOKaHHA, TaKke NOHHXKaIoLHe KOHTPAcT neranet.

KauecTBO CHHMKa OLEHHBAETCA N0 HIKAJe, npeasioxennok H. B. He-
muzosoit ¥ A. H. BeicTpoBoit:

1°. CoBeplieHHO YeTKHE BOJIOKHA NOJNYTEHH NATHA.

9°. YeTKOCTb BOJIOKOH CJIeTKa yXyAleHa.

3°., BoJIOKHA pasMHITH, HO elle pa3/IHYyaloTCs. BosiokHa, BXoad-
giMe B TeHb, COBEPILEHHO OTUET/IWBHL.

3°,5. Buauul Julib BOJOKHA, BXOAALLHE B TCHb.

4°,0. Kcuesaer 3yGuaTbiil XapakTep CpaHHMUbl TEHHA H NOJYTEHH.

5°,0. Jlas HeGOJbILIHX NSITEH YMEHbILAETCs pa3jHIHE MEXAY
TeHbIO H MOJYTEHBIO.

3amaun wmccaeposanuit. Potorpapun CosHua MONHO HCAOJB3O-
BaTh AJA ONPeleNeHHs KOOPAHHAT AeTajel, MX pasMepos, dopmbl
# OTHOCHTeNLHOH HHTeHCMBHOCTH. KHoraa STH JaHHBIE ABAAKOTCA
BCMOMOTATe/bHEIM, CIPAaBOYHBIM MaTEpPHaIoM AJIA BbINOJHEHHA 1pYy-
rux paboT, HanpuUMep, CMeKTPajbHBIX uccaefoBaHHil, a HHOTAA. sB-
JIIOTCA HCXOAHBIM MATEPHANOM A/l Hay4HOH paGoThL Huxe npexa-
JlaraeTcs nepeueHb caMblX PasHOOGPa3HbIX MCC/IENOBATENbCKUX 3ajay,
PEKOMEHAYEeMbIX /s HAapOAHBIX obcepBaTopHit.

BoJibiloii vuTepec 1 BaXKHOe 3HAYEHHE HMECT npoGaemMa ABHKEHHUS
gelecTBa Ha Connue. DTH ABHIKCHHs OXBATHIBAIOT AOBOJLHO U POKH#
JIMAanasoH XxapaxTepHbIX pasmepos u ckopoctell. OJlia u Ta e Jetaib,
Hanpumep, MSTHO, OJHOBPEMEHHO MOXKET yuaCTBOBATH B HECKOJMbKHX
BUAaX ABHKeHHI. Mccsenopartesb AOMMEH BLIACIHTD KaMJbl# BHA
JBHXXEHHA B UHCTOM BHJE H H3YUHTb €0 0coBe HHOCTH.

K yucay rao6anbHbX ABHXEHH fi OoTHOCATCA Mepu-
JIHouasbHas UHPKY/suHsA (POTOCepHBIX H, BOSMOXHO, noagoTocgep-
HLIX CJ0eB, BapHalMM 3aKOHA BpallEHUA ConHua, IBUKEHHA, CBA-
sannbe ¢ 11-eTHaM wHKIoM. OHH OCYLIECTBJAIOTCA € JAOBOJBHO Ma-
JILIMH CKOPOCTSIMH, mopsiiika 1 M/c, 0XBaThIBAIOT BCE CoJaHle B LEI0M
UM OTAEJbHO €ro CeBepHOe U KOXKHOE MosyLIapHs. Jnsa usyuenus
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TAKHX JABHXXeHHH TpeGyloTcs MHOroJeTHHe HaGJolaTe/IbHbE JAHHbIE
(necsith et u Gonee). Uayuennem aBHeHHH STOro Buia acTpOHOMEI
3aHuMaloTcA Oosee Cta Jier. MccaenoBanue rio6aibHBIX JBHIKEHHH
BeulectBa Ha CosHuUe npeicTaBisier GOJbIIOH HHTEpeC AJIst TEOPHH
BHYTPEHHETO CTPOCHHA CBETHJIA H €ro UHUKJIHYECKOH AeSTeNbHOCTH.
Hau6onbwmnii uuTepec npexcrasaser H3yueHHe OCOOGCHHOCTH MepH-
AHOHANIbHOH LUHPKYJIALMH BellecTBa M Bpawenus CoJHIA Ha pasfiHy-
HBIX IIHPOTaX, HX B3aHMOCBfI3b, H3MEHEHHE CO BPEMEHEM B CBSI3H
¢ ¢asofi 11-N1eTHUX UHMKIOB AKTHBHOCTH, OCOGEHHOCTH LUMPKYJISLHH
BEIIECTBA B CEBEPHOM H I0XKHOM nosyumapusix Co/lHua, pacnpocTpaHe-
HHE MEPHIHOHA/JIbHOH LUMPKYJSANHH B NOAGOTOCHEpHEIE CJOH H T. m.

CyliecTBoBaHHE KpynHoOMAacIITa6 HH X borocodep-
HB X NOTOKOB C JHHEHAHBHIM pa3mepom nopsaka 100 ThiC. KM
H CKOPOCTBIO OpPsAAKa 1° B CyTKH BnepBrie 6bII0 O6HAPYKEHO AHTIHI-
CKHM acTpoHomoM A. XapToMm M coBerckumu yuenmiMu B. E. Crenma-
HOBEIM H M. A. Kusikotko B 50-x roxax. TakHe mOTOKH COCTaBJSIOT
CHCTEMY J/IOKaJIbHbHIX BETPOB, Ha KOTOpHi€ pacmafaercss €ro obmas
nupKyasuus. K coxaneHHIo, Mbl IPAKTHYECKH HHYETO He 3HAEM O CH-
creMe KpYyNHOMacWITaGHBIX NMOTOKOB H MCCJIENOBAHHS B 5TOH 06JacTH,
6e3yC/0BHO, NPHHECYT MHOTO HOBHIX cBeieHu#i. HauGosee OPOCTHM
cnoco6oM o6HapyKeHHA GOTOCHEPHEIX NOTOKOB $BJSIETCH aHAJIH3 COG-
CTBEHHBIX ABHXKEHHH Tpynn nsteH no nosepxHoctH CosnHua. OfHako
TPynnbl NATEH, KaK NpaBHJO, PaclofaraloTcs B HH3KHX LIMPOTaXx,
HMEIOT OTHOCHTEJILHO HeGOoJIblIHe pa3Mephbl U J0BOJBLHO GLICTPO M3Me-
HAIOTCA, YTO 3aTPYAHAET H3yYeHHe KPYNHOMACINTAGHBIX I[TOTOKOB.
IostoMy ienartesbHo pa3pabQTaTh KaKHE-TO HOBhE CHOCOGHI peru-
CTPAalMH 3THX HOTOKOB.

HIBuXeHHe BemwecTBa B aKTHBHHX 06Ja-
CT s X NMOCTOSIHHO NPHBJIEKaeT BHUMaHHE aCTPOHOMOB-CNELHATHCTOR.
Ionyuen psn HHTEpECHBIX PE3YJILTATOB 06 OTHOCHTENbHOM ABHMKEHHH
NATEH B rpynnax, O ABHMKEHHHM BEllecTBa BOKPYT MsTeH, O TypOy-
JEHTHBIX H KOJIe6aTe/NIbHBIX ABMXKEHHSIX BELIECTBA B aKTHBHBIX 00-
nactax. Tem He MeHee B 5Tofi npobieme elle MHONO HepelIEHHBIX
BOMpPOCOB. ['IaBHO# MpUUMHOMN 5TOro SABJSIETCH MHOroOOpasHe myTefi
Pa3BHTHS 4KTHBHBIX NpPOLECCOB. BoJbILOil HHTEpeC BHI3LIBAIOT JBH-
XKeHHusl POTOCGepHl B aKTHBHBIX OG/IaCTAX BO BPEMsl TAKHX HECTALHO-
HapHBIX NMPOLECCOB, KaK XpoMocdepHhble BCILILIKH H H3BEPXKEHHEe Npo-
Ty6epanues. Vsyuenne nBuxenuit ¢orocheps B aKTHBHBIX 06JacCTAX
CACAYET BBHINOJNIHATL MO (PoTOrpadusM BHICOKOTO KauecTBa npH 60Jb-
IO 4acTOTe MX MOBTOPEHH:A: CHUMKU uepes 10—15 MHHYT uau 3a-
MELIEHHAs KHHOChEMKa. Ycnex nesa B GOJIbILOMA CTENEHH 3aBHCHT OT
[PHMEHEHHA OPHTHHAJbHHIX METOHOB HCCJELOBaHHS.

Ocobyio rpynmy cocTaB/isIOT 3ajaiH, CBASAHHLIE C H3yYeHHEM
CTPYKTYDHl COJIHEYHOH noBepXxHOCTH. HauGonee sierkoocTynHele AJn
HaONOAEHHA OGBEKTH, NATHA, H3YUEHbl y¥Ke CPABHHTENbHO NOAPOGHO.
Bonbuwoli uHTepec npeactaBasieT usayueHHe MaJOKOHTPACTHHIX o6pa-
soBaHHii B orocepe. Tak, eile MaJio H3BECTHO O CTPYKType H AHHa-
MHKe (aKeJioB, Jyyie Bcero HaG/I0AaeMbiX OKOO KPaeB COJHEYHOro
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mmcka. B mocsiennue rojst BHHMaHHE YUEHBIX MPMBJIEKAOT KPYymnHO-
MaciuTaGHule doTocepHne 06pa3oBaHus: CBEPXIpanyJ/ia H THTAHTCKaA
rpaHyJaa. o

Ceepxrpanysa 6bl1a OTKPHITA @aMePHKAHCKHM YYeHLIM JlefironoM
B 60-x rogax npu HaGMIOJEHHH MO NYYEBBIX ckopocreit. 9ty obpa-
80BaHHS HMEIOT XapaKTepHuili pasMep mopsika 50 Teic. KM, Cylle-
CTBYIOT MO HECKOMbKY CYTOK H, BEPOSITHO, ABJAIOTCS PE3Y/bTATOM
KOHBEKTHBHBEIX JBUIKEHHI B MOBEDXHOCTHOM cJaoe arMocteps ConHua
ronmuboit 100 Thic. kM. PuaHuecKHe OCOGEHHOCTH 3TOro CJOs H3y-
ueHbl elle He AOCTATOYHO moapobHo. ITo muenmio B. ®. Hucrakosa,
CBepXTPaHyJIALHOHHYIO CTPYKTYPY ¢oTocdephl MOXKHO H3y4aThb C MO~
MOIIBI0 KApT H30(OT, MOCTPOEHHBIX C HCIHOJb30BAHHEM (oTOrenHo-
rpamM. CBepXIPaHyJbl — 3TO AMHAMHYHbIE 0GpPa3OBAHUA 6e3 pe3KHx
FPaHHI M HX BHIABJEHHE H HCCAEJOBaHHE COMNpPAXKEHO CO 3HATHTEJD:
HbIMH TPYAHOCTAMH.

PeanbHocTh THTAaHTCKHX TPaHysJ C MONEPEYHHKOM, CPaBHHMBIM
¢ BEJMUMHON COJIHEYHOro pajHyca, MOIJIEXKUT NpoBepkKe, KOoTopas OT-
KpLIBaeT Nepejil HCC/efoBaTe/eM CaMble INHPOKHE BO3MOXHOCTH.

IpanyasuuoHHas cTPyKTypa orocepnl yke MHOTHE TOMb Ha-
XOAHTCS B LEHTPe BHUMaHHs yueHHX. CornacHo GasJIOHHBIM HabJto-
geauaM M. [lIpapunabia CpeAHss NPOAOIKHTENLHOCTb KHU3HU rpa-
HyJ paBHa BOCBMH MHMHYTaM M HECKOJbKO NpEeBHIUACT 5-MHHYTHHIH
nepuoA MyJbCalMii JYd4eBHIX CKOPOCTedl B ¢orocpepe. HauGospiee
YHCJO TPaHyJ MMeeT nonepedyHux 1%5. MeHbiine H 66aplIKe no pas-
MepaM TpaHyJsl Berpeuaiorcsi pexe. CorJiacHo B. A. Kpary ogmHo-
CeKYH/HAs TPaHYNALHNS WMeeT TeHEHIHIO OGbeAMHATBCSA B IPY ML rpa-
HYJl AHaMeTpoM nopaika5—10", Mexy KOTOPHIMH HaXOAATCH OTHOCH-
TeJILHO «1yCThie NPOMERKYTKH». Ta 0COGEHHOCTDb TAKKE MaJI0 H3YUEHa.

B nuoHepcKO# M €IMHCTBEHHOR pabore Y. Bekkepa (1959) cne-
JlaHa IOMNBITKA MPOCJAEAUTh Ha QoTorenHorpamMmax OCHOBAHMA Pl
yHCTO XpoMoC(hepHbIX 0Gpa3oBaHMi, HampuMep, BOLOPOMHBIX BOJO-
Kod. B Heft 3aTPOHYT MaJIO HCCMELOBAHHbI BONPOC O 3aKOHOMEP HOCTAX
B PacroNOKEHHH GoToChepHOH rPaHyMALUHHY.

dotorpaduu COJHEUHON MOBEPXHOCTH MOXHO HCNO/L30BATDh ik §:
nocrpoenus kapt m3ogor. B paborax bBpes u Jloyxena (Conneunsie
nstHa — M.: Mup, 1967), B. . Uucrakosa (B KH.: CosiHeuHast
aKTHBHOCTb. Pesymbratet MIT.—M., 1965) kapThl n3oqoT GBIIH HC-
NO/Ib30BAHBl AVI5i H3YUeHUs] CTPYKTYPhl CONIHEUHBIX AATEH, ABHKEHHA
¢otoctepsr BOKpYr HHX H ¢oToMeTpHUeCKOi B3aHMOCBA3U OATEH H
doToceprr. YcraHoBseHo, uTo Qorocdepa BOKPYT HATEH HAaXOJHUTCA
B COCTOSIHHH BHXPEBOTO aHTHIMKJIOHHYECKOTO NBUKEHHA. OrzenbHLE
JleTaNd — «ApKHe 3JIEMEHTH» pa3MepoM 7—9”" ¥Me0T NepPHox MoJy-
pacnaja jsoe CyTOK. [lpeicraBisieT HHTEpEC MPOCICIHTD cynpby
TaKHX O6pasoBaHHME B CNOKOHHBIX YYacTKax dorocdepsl, BAAMH OT
AKTUBHLIX ofnacrefi. [laBHOe saTpyAHeHHE 3JeChb — 3TO OTCYTCTBHE
JIOCTATOUHO HANEXHBIX KPHTEPHEB VI OTOXKMAECTBJIEHHUs Ue€pe3 CyTod-
HBIfi MHTEpBAJ TaKHX BecbMa 3(peMepHHIX obpasoBanuii QoTocdepr,
KakKvMH fIBISIIOTCA fipKHE 3JIEMEHTHL
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K kateropuu 9acTHBIX HCCIENOBaTeNLCKHX 3alad OTHOCATCS BO-
npochl, CBSI3aHHblE ¢ H3YUEHHEM #BJeHHS BHJIBLCOHA B COMHEUHLIX
NATHaX, BOCTOYHO-3aMaJHOH acCHMMETPHH NATEH, HU3yueHHEe pedpax-
nuH B arMoctepe Connua, onpefenenne Kodpduunuenta npesomaeHus
H T. 0. Paa gacTHBIX (OTOMETpHUYECKHX 3aJay MOXKHO DEIUHTb NpH
HaGJIOJEHHH HACTHBIX M MOJHBIX COJHEYHHIX 3arMeHHil. Hexorophe
H3 HHX paccmoTpennl B kHHTe B. I1. Il ece B n 9 a «<YTo u Kak ua-
6/mioliaTh Ha HeGe».

JiuTeparypa

I.Buteuckun# [O. H. Mopdosorus cosHedHofi aKTHBHOCTH., — M.t
Hayka, 1966.

2. KnakoTrko M. A. 3ajaur M meropuka HaGmonenu#t Connua. — M.t
Hayka, 1971.

§ 2. Uncrpykuus pas nabmogeHn# JlyHst

Ha6nonenns Jlyns orniugaiorcs ot HaGMOAeHUHA NJIaHeT H MHOTHX
JIPYTHX CBETHJI T€M, YTO HX MOXKHO BeCTH C OY€Hb CKDOMHBIMH Cpef-
ctBamu. [l03TOMY OHH PEKOMEHAYIOTCH HauyMHalolleMy Ha6J/iofaTenio
B KayecTBe MEepBOrO ONbITa aCTPOHOMHYeCKMX HabawoaeHui. Ilpuw Ha-
JIMYHH ZOCTAaTOYHO GONBIIOTO TeJieCKona OHH, HeCMOTPS Ha JAETaJbHYIO
H3yYeHHOCTh Tonorpacguu JIyHbl, MOTYT npeJCTaBuTh H HayYHHIH HH-
Tepec.

Ha noBepxuoctu JIyHBI peajbHBIEe H3MEHEHHS Tonorpa¢guu
He HabmojaloTca. ITHM JIyHA OTAHYaeTcs OT TAaKHX CBeTH], Kak
Connue, Mape, IOnutep, CatypH. 3aro exxeMecsiuHbIe NMEPHOAHYECKHUE
H3MEHEHHA B OCBEIISHWH CHJIBHO MEHSIOT BHEIIHHH OG/NMK Pas/HuHBIX
JYHHBIX JaHAWA(TOB, YTO B COYETAHHH C U3MEHEHHSMH B Paclosoxe-
HUH JIyHEI NO OTHOLIEHHIO K HAOMI0aTelNIo, SBIAAIOIMUMUCA Pe3yJib-
TaTOM TaK Ha3biBaeMOH JIMOpalHH, NMPUBOIUT K HM3MEHEHHIO YCJOBHH
HaG/Iofe U H H3YYeHHs KaXKAOro JIYHHOIO OGBEKTa, YTO HEOOXOAHMO
YUHTHIBaT NPH CPaBHEHUH CBOHMX HaO/MIONEHHH C BHIMOJHEHHBIMH
paHee.

B 10 e BpeMs u3peika Ha Jlyne Ha6aroRaloTcss KpaTKOBPEMEH-
Hble sIBJeHHd (events), oTpaxaoline ee BHYTPEHHIOI AKTHBHOCTD.
TpuMepoM TaKOTO SIBJIEHHS MOXKeT CIYXHTh HabmoxaBmeecs H. A. Ko-
sbipeBLIM 3 HOs6pa 1958 r. H3BepkeHHe ra3oB H3 LEHTPAJTLHON OPKH
kpatepa Anbdonc. s perucrpanuu nofoGHLIX ABJEHUH OpPraHH3o-
BaHa Mexayuaponnan Cnyx6a JYHHEIX SIBJIE€HUH, B KOTOPOH NpHHHU-
MalOT y4acTHe W JIOOHTEJNH acTPOHOMHH H O KOTOpOH OyleT paccka-
33HO HHIKeE. ;

Ha6nonenus Jlyuni, Boinosnsiemble HabuoJaTe aMH-TI00HTENAMH,
MOTyT ObITb Hampap/JeHbl K PEIICHHI0O OJHOH H3 CJeAYIOHHX TpeX
3ajay:

1. TlosHaBaTe/bHOE H3yueHHe JYHHOH MOBEPXHOCTH H YCHAOBHH
ee OCBelIeHHA, Npeciefyollee yyeOHbe H HayYHO-IPOCBETHTEIbCKHE
HeJsu.
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2. TpennpoBka HaGaIOAaTeNsl ‘B aCTPOHOMHYECKHX HaCNIONCHUAX
BooGine M B OGHAPYXKEHHM H 33aDHCOBKE MENKHX TOHKHX JeTaneli
B YaCTHOCTH.

3. Hayunwe naGmiofenns. B xone 5TMX HaGMIOAEHHH MOJTyqaioT
MaTepHas, KOTOPLIH B JajbHefilleM MOXeT OwIThb HCNOJIb30BaH A4
HayYHOTO HCCJIEJOBaHHA.

O6uiee O3HAKOMJEHHe C JYHHOII moBepxnocTbio. HaGmonareo
JIVHH cJIeAyeT HayaTh CBOIO PaboTy ¢ H3Y4YeHHsi OCHOBHBIX SJIEMEHTOB
JyHHO# TonorpaduHu, TaK Kak Npexje BCero OH JIOJIKEH JIETKO OpHeH-
THPOBAaTBCS Ha KapTe BHIMMOTO NoJaymapus JIyHeL

Hayuenue nyHHOH TOmorpapuu Jiydile BCEro BECTH MOCTENEHHO,
KOHLEHTPHUECKH, MOCAELOBATENbHO Nepexois OT Gojee KPYNHBIX H
3aMeTHBIX JeTajell K MeHee CYIeCTBeHHhnM. Hauarbh Jyyiie BCero
C TOTO, YTO B OJHMH M3 JHEH NMOJHOJYHHS, pacCMaTpuBas AHCK JlyHpt
HEBOOPYKEHHEIM [J1a30M, MO3HAKOMHTBCA € OOLIHMH KOHTYpaMH IJiaB-
HBIX MOpell W HaHeCTH MX B BHJE 3CKH3a Ha NPHTOTOBJIEHHEIH 3apaHee
kpyr. CleviaHHble 3aDHCOBKH CPaBHHBAIOT 34TEM € npocreiied KapToh
JIYHBI 1 OTMEYAIOT HA HHX IPHHATHIE B CeJIEHOI' PaduHu Ha3BaHHs Mope#.
Korpa ofmue KOHTYPHl NOCAEAHHX YCBOEHH JOCTaTOYHO MPOYHO,
MOXKHO MepeliTH K M3YYeHHIO MeHee KPYMHbIX JeTalleH, JJIs 4ero cie-
JyeT BOCMONb30BaThCA 6-KPATHBIM GHHOKJEM. B 6HHOK/bL MOXHO pa3s-
JIMYUTh HeGOJbILHE MOPs M 03epa, 3aJMBHl H OTBETBJEHHS TJaBHBEIX
Mope#i, TpajauuH SPKOCTH B NOCJEIHMX, & TaKke MeHee TEMHBIC
YYaCTKH, HasblBaeMble B CeJeHorpaguu «GONOTaMHu». C nomoIbio
OHHOKJS MOXKHO TaKXKe Pas3ryIsiieTb U BaXKHeHHe Kparephl, BblAC/Is0-
mMecs B MOMHOJYHHE B BHAe YepHEIX Touek (I'pumanbiy, Puyyony,
IMnaron, Ilwkkapn) au60 B BHIE CBET/IBIX NATHBHICK (KonepHUK,
Kennep, Apucrapx, Tuxo, Mamuani u 4p.). B GMHOK/Ib BHAHH H
cBETJIBle JYYH.

Bce 3TH JeTaid TaKKe 3apHCOBHIBAIOT B (OpMe 3CKH3HOH CXeMbl
¥ COMOCTABMAAIOT ¢ KapToil JIyHH AJs H3yUeHHs MX Ha3BaHHI.

Caiefyiollylo CTyMeHb COCTaBJsieT H3yYeHHe pebeda, MPEACTaB-
JIEHHOTO KpaTepaMH, WHPKaMH, TOPHbHIMH XpeGTaMH H NHUKaMH. Hns
5TOrO HaLO BOCIIOJNb30BATHCSH TEJECKONOM C YBeJHUEHHEM He MeHee 50
}i BCe BHUMaHHE COCPEIOTOUHTD Ha 30He, MPHJIeraolleil K TepMUHaATOPY.
B COOTBETCTBHH € NepeMellleHHeM MOoCJe/Hero, H3yueHHe BCero BHAA-
Moro noaymapus JIyHE NPH €XelHeBHOM HaG/IIOJCHHN 3aHHMaeT ABE
Hezean (OT HOBOJYHHs O TMOJHONYHHS), @ C Y4eToM H3MEHYHBOCTH
[IOTOJbl M HEOBGXOAUMOCTH MOBTOPHBIX MPOCMOTPOB OHO OOBIMHO pacTsi-
rHBaeTC Ha HECKOoJbKo MecsueB. [lapanenbHo ¢ TEMECKONHYECKHMH
Ha6MIONEHHAMH PEKOMEHJYeTCsl 3HAKOMHTLCS C ONMUCAHHAMH u3yuae-
MbIX JYHHBIX JaHAWadToB, NPHBOLMMBIMH B CleluaJbHbIX MOHOTpa-
¢unx. VayueHne KpaeBbIX 30H JIYHHOTO IMCKa 3aHHMaeT €IlE Gonee
LUTeNbHOE BpeMsi, TaK KaK MPHXOAHTCH AOXKHAATBHCA COBHALCHHA
HYXHOIO IIOJIOXEHHA TepMHHaTOopa C cooTBercTByIOlell uOpa-
nuen. :

“JleranpHoe H3yueHne Tonorpadun JIyHbL. QO6was Tonorpadus
JlyHn u3yueHa AaBHO. M3jaHml MHOTOUHCJ/IEHHBE KapThl H aTJacH
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JYHHO! TNOBEPXHOCTH, ONYOJHKOBAaHH KaTaJOMH LUHPOT H JOJATOT
pasJMYHBIX TOYEK, a TaK¥Ke BBICOTHI JYHHHIX TOp. ' o

3a nocjesHHe rofnl 6jaaroiaps HCHONB30OBAHHIO ABTOMATHYECKHX
JYHHBIX CTAHOHA H HMCKYCCTBEHHBIX CNYTHHKOB JIyHBI JOCTHIHYTH
GosibllIMe ycnexu H B 06JsiacTH JeTaabHOH Tonmorpagpuu JyHHHX o6pa-
sopauufl. [losTroMy LEHHOCTH MOOGUTEIBCKHX HaOMIONEHHA 34eCh He-
BeJIMKA, XOTA W He paBHa HYJIO.

AcTtpoHoM-/IOOHTENb MOXeET OpaTbcsi 3a 3Ty 3ajaqyy, €CJAH OH
pacnojiaraet AOCTATOYHO CHJbHBIM HMHCTPDYMEHTOM, INOCKOJbKY H3Y-
ueHue Jetanell Tpebyer yBeanueHusa B 200—300, a emwe ayywe B 500—
600 pas.

Has neranbHOro TOmMOrpadHYECKOro HCCIAENAOBaHHA HEOOXOLHMO
BLIGpaTh HEGOJBILOH H CTPOrO OrpaHHYEHHBIH paHOH JIYHHON MOBEPX-
HOCTH, Hanpumep, OTAEJbHBIH KpaTep, TOPHYIO BEPLIHHY, TPeLUHHY
# T. 0.*). Boi6panHbifi 06beKT HEOGXOLHMO TILATEIbHO HaGMI0AaTh H
3apHCOBATb BO BCE Te HOYH, KOTla OH HAXOAUTCH CPABHHUTENbHO GJH3KO
OT TePMUHATOpa, BCJEACTBHE YEro MOXKHO BHIETb TEHH HEpOBHOCTEH,
NOKa3LIBAIIHE CTPYKTYPY penbedpa. Jaa Kakaoro o6bekTa mepHox
HabMIoeHHA HacTynmaeT ABa pasa B Mecflll M Npojo/ikaercs 3—4
IHS.

IMpucrynas BO BpeMs HaOJIONEHHH K 3apHCOBKE, HYXKHO CHayaJa
HaHeCTH Ha Oymary obLiHe KOHTYpPHI Bcero o0beKTa H 3aTeM JOOaBHTb
K HeMy HauGoJsiee CyLleCTBEHHbIe, JIETKO pasnuuyuMble ferand. Ilocae
TOrO KaK TaKOH YHpOICHHEI PHCYHOK H3TOTOBJEH H NPOBEpEH Mo-
BTODHBIM CJHYEHHEM C BHAHMOI B NoJie 3peHHA TeJeCKona KapTHHOM,
MOXHO MPHUCTYNHTb K HAHECEHHIO MEJKHX H MeJbYyaHIIMX NO0APOGHO-
cTeii: OTAeNbHBIX NOBHILEHHH, MOHHXXEHHH, SMOK, 6yrOpKOB, H3BH-
auH, TpemwHH ¥ T. n. Ilpu stom pekomenayercs, IJsiif B OKyasap,
BLDKH/I4aTb MOMEHTHl YCIIOKO€HHsl, NPOSCHeHHs H306paxeHHH H, Obi-
CTPO CXBaThiBaf IOABJAIOLLYIOCS] B TaKHe MOMEHTBl TOHKYIO CTPYK-
TYpy penberha, HAHOCHTb €e Ha PHCYHOK.

Ha6mionenna oanofi u To#l ke BhIOpaHHOH 06/1aCTH HAaQ0 BECTH
JJIUTeNbHOE BpeMsi, Hanpumep, roi u Gosbuie. Ilepex HabmoneHHeM
HHKOTZa HE HaJAO0 NpPOCMaTpUBaThb [peXHHe 3apHCOBKH, TAK KaK 3TO
co3naeT MpeiaB3ATOCTb. [IpocMOTP H COMOCTaBJEHHE BCEX PHCYHKOB
CepHH JeNaeTcsi TONBKO IOC/Je OKOHYaHHS BCEro psiia HaGJIoNEHHN.

KoneuHsiM 3TanoM Takoil pabGoThl ABAAETCA COCTAaBJEHHE AeTalb-
HO¥ 3CKM3HOH KapThel. 33 OCHOBY /1 Hee GepyT JHGO yBEJIHYEHHYIO
BHIKOMMPOBKY M3 OOwWel KapTel JIYHE! HJH, Jydlle, KAPTY H3 KPyNHO-
Maciuta6Horo artiaca. Ilo KOHTypaM 3TOH OCHOBBl YCJAOBHBIMH 3Hay-
KaMH, N0 BO3MOXHOCTH COBIAfAIOLHMH C NPHHATHIMH AJA reorpagu-
YecKHX KapT (raluiopbl, LUTPHXOBKa, TYIl BKa), HAHOCAT MEJIKHE Je-
Tanu Mo PHCYHKaM. PHCYHKH HaJ0 JlesaThb B CHELHaJbHOM ajbome.

Ha peranefi, npeacraBAslOIHX HHTEpEC M MOryilHX Narb Mare-
pHan AN HayYHOrO HCCJENOBAHHA, YNOMSHEM CJEAYIOLLHE!

*) [lpu BuiGope o6GbeKTa CaAeAyeT PYKOBOACTBOBATLCA YKa3aHHSAMH, COlepma-
IUMHCA B aCTPOHOMHMYECKOfl JHMTepatype, M pekomenfauusmu BATO.
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1. OrnenbHue rani6el Ha NOBepXHOCcTH Moped. - Boamoxkno, 410
5TO — BHIGPOCH M3 KPYNHBIX KparepoB. )KesaTelbHO HaHOCHTH NOMO-
JKeHHS TaKHX IVIHG Ha noapo6Hyio Kapry JIyHH # ORHOBpEMEHHO
onpeaenarb X opuenrauuio. Cobpas cBefeHHS O GOJbIIOM KoJiHye-
CTBe TaKHX OGLEKTOB, MOXKHO BHIICHHUTbL HX F€HETHYECKYIO CBA3b C Kpa-
TEepaMH.

2. Bepwunnnie Kpatephl. Tak HasbiBaloT HeGOJbliMEe KpaTephl
(epJya), HaxoAsmuecs Ha BePUIMHAX HEHTPaJbHbIX FOPOK KPATEPOB
HJH OTHeJbHhiX rop. Bcero na Jlyne ux u3pectHo okono 50, Ho,
BEPOSITHO, HaieHbl ¥ OMHCaHHI JAJIEKO HE BCE.

3. Bropuunnie kpartephl, o0pa3oBaHHbE NaJ€HHEM KPYNHBIX OC-
KOJIKOB, BHIGPOILEHHBIX NPH (GOPMHPOBaHHHM I'NIaBHOTO Kparepa. Msy-
yaTh UX DAacnosoXeHue HaJO TaK XKe, KaK H B CJydyae OTIEJbHHIX
rJbi6.

dororpaduposatue Jlynol. ChemMka JIyHb! OGLIYHBIMH JIIOOHTEJb-
CKHMM (¢oTOoanmnapaTaMH He NpEACTaBJisieT MHTepeca, TakK Kak Aaer
CMHILKOM MenKoe u3o6paxeHune. Juamerp H300paxeHHs JYHHOro
JMCKa, BLIpaxKeHHbIH B CAHTUMETPax, NOJyJyaeTcs Ha CHHMKE IDHMEPHO
pABHBIM (POKYCHOMY paccTosiHHiO F OObeKTHBa, BHIpAaXKEHHOMY B Me-
Tpax. BoJiee TouHOEe COOTHOLIEHHE HMEET BHA

F
d'—"—m‘-

CrnepnoBaTeNbHO, 4TO6L MOJAYYHTH H306Gparenue JIyHH Anamerpom
xorsl 661 B 1 cM, HyxeH O6beKTHB ¢ (POKYCHBIM pacCTosiHveM B 1 M.
Ouenp ymoGeH AJs Takoi CbheMKH Teneobbektus Tuna MTO-1000,
HMeoluics B npojame B (oTOMarasHHax H Jerko CoeanHseMbid
¢ doroannaparom thna «PI/I» nin «3eHuT». Takoi Ke CHHMOK MOXHO
nony4YuTh H B (OKyce TesiecKoma ¢ OGBEKTHBOM AHaMeTpoM 60—
100 Mm. Hdas 3TOTO HaJO NPUJIaAHTh Ha OKYJSADHOM KOHIle TeJecKona,
H3 KOTOPOTro yAaJeH OKyJsap, dororpaduyeckyio kamepy, H3 KOTOPOH
BHIBHHYEH OOBLEKTHB, HO OCTaBAe€H Ha MecTe 3aTBop. (POKyCHPOBKaA
KaMepsl JeNaeTcsi N0 MaTOBOMY CTeKJy NyTeM NepeMellleHHs OKyJsp-
HOTO KOHUA TpyO6ul. [/ CheMKH BEIGHDAIOTCA H30XPOMATHUECKHE M
NaHXPOMATHUECKHe NVIACTHHKH HAHBHICIIeH YYBCTBHUTENBLHOCTH U doTo-
rpagupOBaHHE BHINOJNHAETCH 4Yepes cjabblii KeATbi CBETOPHIBTP.
Hasnauenne 3Toro ¢uabTpa — 3afepKHUBaTh yJAbTPA(HONETOBEIE U
¢MONIETOBBIE NYUH, K KOTOPHM OOBEKTHB BH3YaJbHOH TPYObI He axpo-
MaTH30BaH, a (oTorpaguueckas nJacTHHKa OYeHb YYBCTBHTE/bHA.
CneMKa jJejaeTcsl MOMeHTaidbHass. YeMm Kopode 3SKCHO3HIINA, TEM
JIyyille, HOTOMY YTO TeM MeHbllie CABHT, BHISBAHHBIA CYTOYHBIM ABHXKE-
HueM JIyser

Jlna nomywenns Gosee KPYLHOro CHHMKa JIyHH HEOGXOZMMO
[ONb30BaThesl OKYAAPHbIM yBesiHuenuem. OOBbeKTHB ¢oroannapara
ylansiercsl, KaK H B NpeNsAylieM clydyae, HO OKYyJAp TejeCcKoma ocC-
taBaserca H ¢ororpaduyeckas Kamepa NPHKPENJISAETCH YXKe K OKy-
napHoll Tpy6Ke. MoMeHTa/ibHas BHIEPXKKa B STOM Cjlyyae HEBO3-
MOXHa, TaK KaK yBeJTHYeHHOE H300paxkeHHe NoJIyyaeTcsl He0CTaTOYHO
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ApKHM. Beifepxky, HoAGHpaeMyio ONKTHOH CLEMKOH, NPHXOAUTCA
nenartb nopsanka 0,5—>5 ¢, a Tak Kak JlyHa 3a 3T0 BpeMst 3aMeTHO cMe-
HI3aeTCA BCJAEACTBHE CYTOYHOrO ABHXKEHHHA, ¢ororpadpHpoBaHHe G yBe-
JIMUEHHEM MOXHO BECTH TOJIBKO Ha TeJIeCKONe, CHAGXKEHHOM YaCOBLIM
MeXaHH3MOM.

Haun6osee XopolIHM BapHAHTOM YCTaHOBKH JJIA IOJYYEHHS CHHM-
KoB JIyHHl siBJIsieTCs1 9KBaTOpHaJ/, CHaGXKEHHHH CHeuHalbHOH YBeJH-
yHTeNbHOH KaMepoili. B Takofl wiyHHO-coNHeyHoOi» Kamepe, YyKpe-
JEMOH Ha OKYJADHOM KOHIE TeJieCKOra BMECTO OKyJifpa, yBeJHde-
HHe H300paxeHHs NPOU3BOAUTCH CHENHANbHO PAaCCYHTAHHOH ONTHKOR.

Paaymeetcs, Bcsikoe usobpamenne JIyHu, nosyuyeHHoe Ha Hera-
THBE, MOXHO MOTOM I[I€4aTaTh G YBEJHUHTEJNEM, HOJYydYas IO3HUTHUB
ette Goubinero macuraba.

OnpeneseHHe KOOPAHHAT JYHHHX 00beKToB. [losi0KeHHs pasJiHy-
HBIX JeTaJsefi Ha NMOBepXHOCTH JIyHbl — rOpPHHIX BEpILHH, KpaTepoB,
CBET/ILIX M TEMHBIX MATEH, OKPaHH MOpeH H T. I. — aHaJIOTHYHO TOd-
KaM 3eMHOH NOBEPXHOCTH BBIPAKAIOT JBYMs KOOpIHHaTaMH, KOTOPbie
B JaHHOM CJ1yyae Ha3hIBAaIOTCA cesenoepaguyeckumu. Cenernospaguye-
cKax wupoma b OTCYMTHIBAETCH OT JYHHOrO 3KBaTOpa, K ceBepy OF
Kotoporo (B cropony Mopsa [oxnaeit u Mopsi SICHOCTH) OHa eYHTaeTcs
HOJIOXKHUTEJAbHOMH, a K 0Ty (B CTOpPOHY KpaTepa THXO0) — OTpHLAaTenb-
Holl. Ceaenozpaghueckas 0oazoma | OTCYHTHIBAETCA OT HAaYaJbHOTO Me-
puaNaHA, KOTODHH Ha JYHHOM HHMCKe BCerka NPOXOAHT HeJAJIeKO OP
BHAHMOro neHTps nmocaeanero (cM. § 15 ra. I). K BocToky oT Hero
(8 cropony Mops Kpu3ucoB) AOATOTH GYAYT MHOMOXKHTEJIbHHIMH, a
K 3analy (B cropony Okeana bypp) — oTpHUAaTENbHBIMH *).

CyluecTByeT MHOTO KapT M amiacoB JIyHH, [0 KOTODEHIM MOXHO
OnpeseNuTb WIHPOTH H JOJATOTH Te€X HJH HHBIX TOYEK, MOJAb3YACh
uMeolelics Ha Kapre CeTKOH MepHAMaHOB H napaJuenaeit. Moryr
BCTPETHTbCA CJy4YaH, KOrjJa HaGMIOJaTesb 3aX04YeT CaMOCTOATE/bHO
NONYYHTb KOOPAHHATHl KaKoro-H6o o6pa3soBaHHsl, He HaHECEHHOIO
Ha Kapre. Eciin 10BOMILCTBOBAThCS TOYHOCTBIO 1—3°, 10 A moayue-
Hus ceJieHOrpadHYeCKHX KOOPIAMHAT MOXKHO BOCIIOJb30BATHCSA I'OTOBOA
CETKOf, Ha KOTOPO# BEIYEPUEHO pacClOJOXeHHe MEpUAHAHOB H Mapan-
nenedi (cM. mpusaoxenue VI).

Pa6ora HaunHaercs ¢ TOro, 4ro moJy4yailoT CHHMOK JIymRn uiau
)Ke JeJ1al0T XOPOLIHH H TOYHLIA ee cxeMaTHuecKHH pucyHoxk. Heobxo-
AUMO, 4TOOB! AHaMeTp H306paKeHUs JYHHOroO AHCKa OHI paBeH B TOY-
Hocru 10 cM (mHameTp ceTkH), 4TO B ciyuae GoTorpadu4eckoro CHUMKa
BOCTHTaercsl COOTBETCTBYIOIUHM YBEJNHYEHHEM INPH MEeYaTH HeraTHsa.
Ha cHHMKe HJIH pHCyHKe 06s3aTENbHO AOMKHO GHITb HaHECEHO Ha-
npaBJeHHe CYTOYHOro [BUXKeHHA cBetus. [Ipu dortorpadpupoBannu
8TO OCYLIECTBJSIETCA NMyTeM NONYUYeHHs C/efa OT 3Be3lbl NPH HEnon-
BHXHOM 9acoBoM MexaHu3me. [Ipu BuayasnbHOM HAaGMIONEHHH XKeJja-

*) Hanpasnenns «BocTok» M «3anaf» Ha JlyHe jgo 1961 r. onpeneasau mo oTio-
IIEHHIO K 3eMHBIM TOYKaM FOPH3OHTA; TeNepb NPUHATO yHnOTPeGAATh 3TH NOHSATHA B CO-
OTBETCTBHH C fIBJEHHAMH BOCXoja H 3axona CosHua Ha camoit Jlysxe.
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TeNbHO MMeTb HUTb, HaTAHYTYIO B (QOKyce OKyJspa H NMOTOMY DE3KO
BHANMYIO BMecTe ¢ JlyHOR B nose 3penus. Bpaiuenunem OKYJspHO#H
TPYOKH HUTb OPHEHTHPYEICA CTPOrO NO HANPABJIEHHIO CYTOYHOro ABH-
MEHHA, YTO TOXe nejaercs no 3pesje. HHTb 3apHCOBBIBa€TCH BMECTE
C JIYHHbIM QHCKOM H €ro JeTaJAMH.

Ha cuumke JlyHBl, HIH ee CXeMaTHYECKOM DHCYHKE, M3 LEHTpPa
IWCKa Ha MpPAMYIO, Ayl Harpas/eHHe CYTOYHOro ABHMXEHHA,
onyckaercs NepHeHAHKyJasp. J1o Oyner H306pakeHHe Kpyra CKJo-
HeHHs, NPOXOJAIIETo Yepe3 LEHTp JNYHHOTO Aucka. Hanee, us Acrpo-
HoMHueckoro Kamenzaps BAI'O BHIHCHBAIOT 1/ MOMeHTa HaGJio-
aeHus JIyHbl (U3MUECKHe KOODAMHATHI: ceJeHorpadruyeckne A01-
roty A o u WHPOTY Po HeHTpa LHCKa JIyHHI U MO3HIHOHHBIA YroJ leH-
TpaJbHOTO MEpHAHAaHa P. YTos P npH NOMOLIH TPAHCIIOPTHPA CTPOUTCS
NpH LeHTpe H306paxenus JIyHbl, IpHUEM, €C/IH OH AaH CO 3HAKOM «+»,
TO OH OTKJAABIBA€TCS OT CEBEPHOrO KOHIA KPyra CK/IOHEHHS K sanajy
(NpOTHB YacOBOH CTPEJKH HJIH B CTOPOHY 3a/uBa Pocnl), a ecau Co
3HAKOM ¢—», TO K BOCTOKY (IIO 4aCOBOH CTpe/iKe HJ/IH B CTOPOHY Mops
Scnoctn). TTonyuennas Ha uepTexe npsiMas GYAeT NpeACTaBAATH CO-
6oii ueHTpabHbI MepuaHaH JIynur. lanee u3 8 ceTok BuIGupaeTcs Ta,
KoTOpasi 110 SHAUeHHIO LIMPOTH LeHTpa Aucka By 6sHxke BCEero K BHI-
nucanHomy H3 Kanenpaps sHadenuio Po. CeTka HakjajpiBaeTca Ha
nso6paxenne JIyHel TaK, 4ToGH ee HEeHTpaNbHHHA MepHAHAH COBNaAal
¢ JAMHHEH MepHIHWaHa, HauepueHHOTO Ha Jlywe. Tlocnte sToro Koopau-
HaThl JeTajell OTCUHTBIBAIOTCS NPAMO IO CETKe KapThl.

Jloarota [y OTCUMTHLIBAETCA OT LEHTPANbHOrO MepHAMaHa H el
NPHNUCHIBAETCS 3HAK «-» B 3anajHO# NOJOBHHE JYHHOTO AHMCKA
(8 cropony Mops Kpu3ucoB) W 3HaK «—> B BOCTOYHOH MOJIOBHHE
(8 cropony Oxeara Bypsp). Ilocae storo Roarora 1, cunraeMas OT
HAuaJbHOTO MepHIMaHa, NOJyyaercs mo Gopmyne

l=In—4do

BoJsiee TOuHbIe OMpeleNeHHs cejleHorpaguyeckux KOOpAHHAT Tpe-
6yioT M3MEpeHHs CHHMKOB Ha W3MEPHTENbHOH MaluHHe H [NOCAelyio-
1HX BLIYHCACHHH MO GOPMYJ1aM, KOTOPbIE UHTATENb HAHIET B CelHanb:
HO#l JuTeparype.

OnpejedeHne BHCOTH JyHHbIX rop. Bricota JyHHHX rop BCEria
onpejensercs oT ypoBHs Ginajexauiedl paBHHHEBL Jaa HaxomaeHHUs
BLICOTHI HEpOBHOCTEll, Paclo/ioMeHHbIX G/IH3 UeHTpa AHMCKa, Cylle:
CTBYIOT IBa CPaBHHTEJ/E HO IPOCTBIX METOAA, OCHOBAHHBIX HA nabawoae-
HH$1X, BHIIONHAEMBIX B Te AHHM, KOTJa uepe3 AaHHYI0 AeTalb NPOXOLHT
JHHHMSA TepMHHATOpA.

1. Memod daunee menu. Haxoasich B6MH3H TepMHHATOpa, BCAKas
BO3BLIILIEHHOCTb OTGpachiBael B CTOPOHY MOCJIEJHEro TeHb, KOTOpas
Tem IMMHHee, 4eM GamHike TepmuHarop. JliMHA TEHH d ONpEReNAeTcs
nnHefiHOM BhicOTOR H ropsl W yraoBo# BeicoTht h ConHua Hal ropi-
3OHTOM AJIS JaHHOH TOUKH NOBepXHOCTH JIyHmL

d = H ctg A.

-
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Jlns Toro utoGhl BOCHOJB3OBATHCS 3THM COOTHOLIEHHEM, NOCTYNAIOY
caenyomuM o06pa3oM. Y4YacTOK JIYHHOH MNOBEPXHOCTH, COAEDIKALIHE
H3yyaeMylo BO3BHIIIEHHOCTb, €€ TeHb, PfA] KPYNHLIX COCEAHHX Jera-
Jefl H OpHJEralllHi KO BCEMY STOMY Y4YacTOK TepMHHaTOpa, THIa-
TeJIbHO 3apHCOBBIBA€TCS, NpHuYeM ocofoe BHHMaHHe obpallaeTcs Ha
TOUHYIO Nepefady OTHOCHTEJNbHBIX pasMepoB. 3areM N0 HaHECEHHBHIM
IieTajfiM, HapUMep IO NoNepeYHHKaM KpaTepoB, HAXOAAT MaciuTal pu-
CYHKOB (T. €. YHCJO KHJIOMETPOB JIYHHOH NOBEPXHOCTH, COOTBETCTBY-
lollee OJHOMY MHJIIUMETPY Ha PUCYHKe). [nuHa TeHH d Hamepsercs
B MHJJIHMETPax, KOTOpbLIe NOTOM MO Maciitaly MepeBOASATCA B KHJIO-
Metpul. Jas ompeleneHus BuicoTel CoJHIA Mpolle BCero HAaHECTH
y4acTOK TepMHHATOpa Ha KapTy JIyHBEI M, MOAB3YySCh HMEWlleldcs Ha
KapTe CeTKOH MepUAHAHOB, HANTH YIVIOBOE PACCTOAHHE IOPHI OT JHHHH
TePMHHATOpa B rpaiycax. JIerko mOHfiTh, 4TO OHO H GYZeT UCKOMOH
Beicotoit Conuua. Ilocne sroro Bricota ropwl H, Bhipa)keHHast B KH-
JIOMETpax, HaXOAHTCS MO (opMmyJae

H=dtgh

3101 cmoco6 MOXKHO NPUMEHSATb TOJbKO B LEHTPaJbHHIX YacTAX
JHCKAa, TaK Kak OJMXKe K €ro Kpal HU3MepeHHas [/tHHa TeHH Oyzner
YKOpOUeHa NEepPCIeKTHBOH, YTO TpeOyeT BBeJeHHA CHELHAJbHBIX NO-
TIPaBOK.

2. Memod nossreHun u UCHE3HOBEHUA 6epLIUN 8a AUHUed mepmu-
namopa. OTAenbHEe FOPHBE BEPUIMHEI H I'Pe6HH TOpPHHIX XpelTOB OG-
Bematorcss CoNlHUEM YyaKe TOTIa, KOFja OKpYy»Kamollias paBHHHA He
ocBellleHa. Bnaronaps sToMy OHH MOABASIOTCA B BHAE CBET/BIX TOYEK
¥ Y4epToYeK 3a JMHHeH TepMHHATOpa Ha (POHE TeMHOH 4YacTH AMCKa
Jlynni. 3agaua HaGMIONEHUH COCTOHT B TOM, YTOOH! HAHTH TO YIVIOBOE
pPaccTOsiHHe ¥ OT JIMHHHM TePMHHATOPa, Ha KOTOPOM MHOfIBJIAETCS HJIH
HcuesaeT BeplUHHa. [TOHATHO, YTO 3aMeTHTb HCYE3HOBEHHE JIerye, 4eM
nossnexue. HaGmionateap NOMXKEH B COOTBETCTBYIOUIHA MOMEHT TIlA-
TEJIbHO HAHECTH JUHHIO TEPMHHATOpAa Ha JIYHHYIO KapTy.

3aTeM HUPKYJeM H3MepAEeTCsl PaccTOsiHHe OT JAETajd A0 TePMHHa-
TOpa, KOTOpPOE MPH NOMOIIM HMeIomelcs Ha KapTe CeTKH BbIPaXkaercs
B rpaaycax. 9to u Oyxer BenuunHa y. Pacuer BricOoTH fesaercsa no

Qopmye N
1
H = —2— R tg2 ‘y,

rie R — paauyc Jlynbl, paBHHA 1738 Km.

Busyajbnbie OUeHKH sipKocTH Jaeradeil. OJHOR H3 JOCTYNHHX
ISl acTPOHOMa-JTIo0UTeNs 3a/lau ABJAAETCH ONpelesieHHe OTHOCHTENb-
HHIX ApKocTeH pas/HYHbLIX O6GpasOBaHHH JIYHHOH NOBEPXHOCTH B yC-
JIOBHOH JecATHGaANbHON wWKane. Takue OLEHKH MOXKHO NPOH3BOLHTH
TOJILKO B IHH NOJTHOJNYHHSA H NIPH CPaBHUTE/ABHO C/1a0LIX YBEJNHYEHHAX,
4 MMEHHO TaKHX, NMPH KOTOPBIX BeCb JYHHBIl AHCK, HJIH XOTS GObl
Gonbluasi €ro 4acTb, NOMEWIAETCA B roJe 3peHHs Tejeckona. CnHeok
00beKTOB JIyHHOH MOBEPXHOCTH, ONpejeasiomiHx Oa/liIni WKaJb Ap-
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xocTefi, MBI NpUBOAHM 3Aeck. B 3ToR mkane Gann 1 coorsBercrByer
Han6osiee TEMHBLIM YYacTKaM AHCKa. MOJAHOH JIYHHI, K YHCJY KOTOPBIX
OTHOCHTCSI ZHO HHpKa UpHMA/bJH, HEKOTOPbie OYeHb TeMHble NATHA
B Oxeane Bypb u ap. Bana 10 npucBoen Haubonee APKOMY OGBEKTY
Ha JlyHe — HeHTpaJbHOH ropke Kparepa Apucrapx.

Ulkana 6annoB APKOCTH

Bana O6BbeKkTHl
fApkocTH OCHOBHLIE ' HOTIONHUATEJIbHBIC
1,0 Huo I'pumannan, Pruvonn
1,5 Juo Boukosnua Jduo Buanu, Jlemonbe, Llynyca
2,0 Iuo Onus Iesapsa, Kpiorepa, Du- j Ino Pypee
JUMHOHA
2,5 Huo IlutaTta, Mépus duo Osy, Tunnana, Butpysus

3,0 JiHo TapyHuuﬁ, [Tnunua, [lapph,
PJemcrhaa, Teopuna H Mepka-

TOpa
3,5 Huo Tanpsena, Apxumena u Mep-
CeHHA
4,0 JNuo IMronemes, Mauunns, Iepuxe
4,5 — OKpecTHOCTH ApPHCTHIAA
5,0 Ban Aparo, JlanacGepra, Byanu- | OxpectTHoctd Apxumerna
anbla; okpectHocTH Kemsepa
5,5 Ban IMukapa, Tumoxapuca; JayuH
Konepuuka -
6,0 Baan MakpoGusi, Kanra, Deccens,
Mécrtunra u Paemcruja
6,5 — Ban Jlaurpena, Testeta # Jla-

rupa
7,0 Ban Teona mnanu., Apeajes, Bux- | Baa Kenxaepa
mana ¥ Bone B

7,5 — Ban Eskauga, Yrepta u [op-
, TEeH3HA

8,0 Ban Toguna, Konepnuka u Boge

8,5 Bax Ipokna, Bone A, I'annapxa C | Ban Mepcenns C

9,0 —_— Ban Mepcenns B, llensopuna,

Huonucus u Méctunra
9,5 IOno Apucrapxa
10,0 LenTpanbuas ropka ApHcrapxa

INpucrynas K HaGaOJeHUsIM, HAQO NpeXIe BCero TIATeAbHO H3Y-
YHTb BCce OOBEKTH, NMepeyrcaeHHble B Tabinue, HAUTH HX CHadajla Ha
KapTe, NOTOM Ha XopowHx QoTorpadusx noaHo JIyHH H, HaKOHel,
Ha JYHHOM JAHCKe B Harype. [Jone3HO MOMHHTL HaH3yCTb HE TOJIbKO
pacro/ioKeHHe H HasBaHHE KaXX[Oro oGbeKTa, HO H COOTBETCTBYIOMHUH
emy 6ansi HIKaJbl.

Camo Ha6noJeHHe COCTOMT B TOM, UTO, COCTaBHB 3apalee CIHCOK
061eKTOB, A/ KOTOPHIX GYAyT MPOM3BOAHTLCS HAGMIONEHHS APKOCTH,
HAXOJAT 9TH OGBEKTH CHayaNna Ha Kapre, a notom Ha Jlyse. Cnenatsp
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5TO .HEe BCerja NpocTo, MOTOMY YTO MHOTHe JeTajH peabeda, Kak,. Ha-
npuMep, OTHeNbHHE BEPUIHHBI, MEJIKHe KpaTepPH H T. M., JETKO OTH-
CKHBaeMbleé NPH KOCOM OCBEIlCHHH, B IOJHOJYHHE OIO3HAIOTCA €
GoabuuMm TpynoM. Jlasee, Kaxkaaa Aerajib CpaBHHBaeTcs ¢ O6beKTaMH
IIKajbl, H CPeAH NOCJENHHX HILYT Teé OOBEKTH, KOTOpHIE KaXyTcs
O/lMHAKOBO SIDKHMH € HM3y4YaeMOH JeTaJbio. Danas mkaae!, COOTBeET-
CTBYIOWHH 3TUM 06bEKTaM, H GYAET BBIPAXKEHHEM SIPKOCTH H3y4aeMoro
o6pa3oBaHHus. TIpH 3TOM MOXKeT C/IYYHTbCSl, YTO Pa3Hbie OGBEKTH NpH-
BeAYT K PasHBEIM 3HaueHuAM Gajna spkoctd. Hanpumep, onna u Ta xe
IeTalb MOXET I0Ka3aTbCsi Hab/iojaTenio OJHHAKOBOH MO SIPKOCTH
¢ o6beKTaMu, LA KOTOPHIX B Tabnune ykasaHet 6anam 4,5, 5,0 u 5,5.
B 310M C/lyyae HyXKHO BhINHCATh BCE NMOJMYYEHHHIE OLEHKH M B3ATh HX
cpeiHee apu¢MeTHYeCKoe, T. €. B NPHBEIEHHOM Bhie npumepe 5,0.
Ecan Habmonartenb cTaBUT CBoeill 3ajauell M3yueHHe SIPKOCTH OYEHB
MaJ/IeHbKHX 00beKTOB, KOTOPEIE NPH CJaboM YBEJIUYEHHUH He BHAHBI, TO
NPHXOAHTCA npuberatb K GOJNbUIOMY YBeJIHYEHMIO, a 5TO BJEYeT 3a
co6oit TO 3aTpPyJHEHHe, YTO B MOJE€ 3PEHHA NOMELIAeTCs JIHIIb He-
Gonblnasi YaCTh JIYHHOH NNOBEPXHOCTH, TaK YTO BCE HJTH MHOT'HE OGBEKTHI,
npHBeleHHble B Tab/HIle, OKa3bIBAIOTCS BHE NOJS 3pEHHS H CpaBHEHHE
C HHMH CTAHOBHTCH HEeBO3MOXKHBIM. B 3TOM ciaydae B OKpecTHOCTAX
M3y4yaeMEIX OOBEKTOB BBIGHpAIOT PAJ KPYNHBHIX OGpa3soBaHUH MpH-
MepHO OJHHAKOBOH C HYMH SIDKOCTH, H A HUX NyTeM MOCJAEYIOIEro
CPaBHEHHA C OOBEKTAMH IUKaJH NMPH MaJOM YBEJHYEHHH HaXOIAT
3HayeHHs OaJgyia. $SIpKOCTb MeJNKHX 0Gpa3oBaHuil .MONyYaeTcsd, Ta-
KM 00pa3oM, NyTeM CPaBHEHHS C 3THMH BCIOMOTaTe/bHBIMH OGbeK-
TaMH.

Pa6ora Gyner npeicTaBasTh GOMbIUYIO LEHHOCTH B TOM CJyudae,
€CJIH NporpaMma HabaiofeHu#H BHIGUpaeTcs leaeycTpeMaeHHo. MoxHo,
Hanpumep, NOCTAaBHTL cebe 3ajayell COCTABJEHHE KATajora sipKocTed
BAaJIOB BCEX KpaTepos, BKJIOYAs OYEHb MeJKHe, HJH LEeHTpaJbHEIX
TOPOK KpaTepoB, WJH HX JHa.

Mops TosbKO ¢ nepBoro B3rsda KaxyTcsi OXHOPOAHLIMH IO CBOeH
APDKOCTH. BHHMaTeNbHOe M3yueHHe KaXIOro M3 HUX OGHapyXHBaer
CJOXKHBIH y30D H3 NATEH pasandHoil spkocth. COCTaBJeHHE KapT
TAKHX MATEH H onpellesieHHe 6aJJIOB APKOCTH HX TaKXKe NPEACTaB/ISET
HHTePECHYIO U HYIXKHYIO 3a1auy,

HaGnogenusi «KpaTKOBpeMEHHBIX JYHHbIX SIBACHHA» . Psaa He-
ONPOBEPXKHMBIX CBHIETEJIBCTB B NOMb3Y PEAJbHOCTH KPaTKOBpEMEH=
HBIX fiBJIeHHH Ha JlyHe, mosyyeHHBLIX H3 HaOJIOAeHUH NOCIAENHHX JIeT,
3aCTaBHJl aMePHKaHCKHX M aHIVIMHCKHX HabJaioparejeil paspaborath
CHENHaNbHYIO MpOrpaMMy HaGJIOAEHUH C LEJbl0 PErucTpaluy nono6-
HbIX fIBJEHHH. Donbmias mpoTseHHOCTH Halle#l CTpaHel [0 JOJTOoTe
Jejaer OCOGEHHO JKeJaTeNbHBIM BKJIOYEHHEM COBETCKHX Jio0HTesned
4CTPOHOMHH B paboTy MO 3TOH nporpamme.

Hna nabmofeHH# Halo BHIGPATb HECKOJbKO «IIOAO3PHTETbHBIX?
O06bEKTOB H CHCTEMATHYECKH NPOCMATPHBATh MX KaX/ulil AICHHN Beuep
(MM HOYb) 1O HECKOJbKY pa3, CONpPOBOXKAasi HaG/IOJeHHs 3apHCOB-
KaMu.
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«SIBneHuem» c/AEAyeT CUHTATh!

a) H3MeHeHHe IBeTa HJIH SPKOCTH KaKORA-nu60 JyHHON o6aacTH
WJIH JeTasH,

6) MOMyTHEHHe OYePTAHHH NYHHBIX AeTajedl (pasymeercs, He H3-3a
SaMyTHeHHs 3eMHOll aTMocdepnil),

B) NosiBJEHHE M HCUe3HOBEHHe CBeT/IbIX HJIH TeMHBIX MfATEH, paHee
#e HalJlojaBIUHXCH.

[MpuBenem nepeyeHb ferajedl, 3ac/yXKHBAOUWHX BHUMAHHA B 3TOM
OTHOLLGHHHU:

Apucrapx Tumoxapho

Anbdore Tuxo

Taccenpu

I'eponor [Thaton

Jlnane Hlnkkapn

Iluxap dpa Maypo

Pocc D Mric Arap (8 Mope Kpusucos)

[Tpexne uem NPHCTYymaTb K HaGMIOfEHHAM NO nporpamme <¢Kpat-
KOBPEMEHHBIX ABJEHHI», Hajl0 TIIATeJbHO H3YYHTb HaMEeuEHHbIE pa#-
OHH M JeTajJi B HX ¢HODMAIbHOM» BHIe, NPH pasHbiX dasax JlyHwl,
T. €. NPH pa3/iMuHOM yrJe NajeHHs conneuHnix Jyued. Ha rakoe
O3HAKOMJEHHE YHIeT MHHHMYM MECsll, 8 C YuyeToM NpeBparTHoCTei
norofbl M APYrHX obcrosTteascrB — 2—3 Mmecaua. Tosnbko mocae
STOTO MOXHO GyAET MPHCTYNATh K CHCTEMATHYECKHM HaG/IONeHHIM 10
HaMeueHHOH Nporpamme.

B cayuae nHabaiofeHus KakKoro-iuGo KpaTKOBPEMEHHOrO fABJEHHS
Hano cooblaTh O HeM TeserpaMMol B aCTPOHOMHYECKYIO CEKIHIO
LIC BAT'O (103009, Mocksa, K-9, aGoHeMEHTHbIA ALIHK 918) ¢ yka-
3aHHEM 4Yaca W MMHYThl HaGJIOJeHHA [0 MOCKOBCKOMY BPEMEHH,
Xapaktepa M LJIHTENbHOCTH siBaeHus. [IpHMep TeKcTa TeJlerpaMMbl:
«U3amenenne nsera aHa Iaccenan 4 mions 23 waca 37 MHHYT TedyeHAe
40 muHyT motom o6naka MpaHos». Besen sa TENErpaMMoON 10 TOMY
e ajpecy aBHAnouyToll BLICEIIAETCH MOAPOGHOE ONHCAHUE ABJECHH:
¢ pucyHkamu. Kpafine esaTesibHO 6bUIO Gbl NIONYUHTD CEPHIO ¢oto-
rpaduit obnacT, rae HaGMOAANOCh sIBJEHHe, C Pa3/HYHBIMH CBETO-
$HABTPaMH (OT CHHEro 10 KpacHoro). Jlas KOHTPOJIS TaKyIo Ke CEPHIO
Haj0 MOJNYYHTh MOCJAE OKOHUAHMs ABJIEHHS, a TAKXKE Ha CJeAYIOLLY0
HOUb.

JlyHHbie SBIEHUA OYeHb PENKH H HE Halo 060MbIIATD cebs HalexK-
#0fl, YTO HX YHacTcs 3aMeTHTb B GOJBLIOM KOJHYECTBE. OcobeHHO
BaXKHO HaGJIOAATh GJIH3 310X nepures u anores JIyHsl, AaTbl KOTOPhIX
yKasuBalorcs B AcTpoHomHueckom Kasenjaape.
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§ 3. Hucrpykuus ans HaGuioneHnit JyHHBHIX 3aTMeHR#

3armenns JIyHE NPOHCXOAAT CPaBHHTENbHO PEAKO, H B TO e
BpeMsi KaXKJ0e 3aTMEHHE II0 pacnpeje/qieHHIO SPKOCTH H LBETa B 3eM-
HOM TEHH H MNOJYTEHH CBOeoOpa3HO. Peluenue npoGseM, CBS3aHHBIX
¢ (pM3MYECKOH CTOPOHOH fABJEHHSA JIYHHOIO 3aTMEHHMSI W, B YaCTHOCTH,
C BJIMAHHEM H3MEHEHHMH 3eMHOH aTMocdepH Ha APKOCTH H IIBET TEHH,
Tpebyer OGLIMPHOTO H OXHOPOAHOTO Martepuana. Yacro caywaercs,
YTO 110 XapaKTepy reorpagpuueckHX YCJIOBHH BHIHMOCTH JaHHOIO 3aTMe-
HHSl HJIH [0 YCJOBHAM MOrOABI HM OfiHa M3 o6GCcepBaTOPHi HE MOXKET
ero HabmoaaTh. B aTHX c1yyasix XOpOLIO NOCTaB/IEHHbIE JIOGHTENbCKHE
HabaofeHuss npuobperaior GoJbluyio meHHoctb. [losToMy yuacTHe
B PeryAsipHRIX HabJIOJEHHSAX JYHHHIX 3aTMeHUH Ha6iofaTencii-aio-
6urenelt oCoGEHHO BaXKHO.

Mporpamma naGmopenuii ayHHeix 3aTMenuii. [Iporpamma HabJio-
ACHHA JYHHOIO 3aTMEHHs 3aBHCHT O TeX CPEACTB, KOTOPLIMH pacmo-
Aaraer HaGMioxaTeNb, HO BO BCEX CJYy4asX ero Lejdb COCTOHT B H3y-
YEHHH TOTO 3(deKTa, KOTOPHIA BH3bIBaeTCA 3eMHOH armocdepoit H OF
KOTOPOro 3aBHCHT APKOCTb H LBET YY4aCTKOB JIYHHOIO JHCKa, MOrpy-
MEHHLIX B 3€MHYIO TeHb HJ/IH NOJNYTEHb.

IloapoGHele cBefieHHsT O JYHHBIX 3aTMEHHAX COOGILAIOTCA B acTpo-
HOMHYECKHX KaJeHAapsAX — exerojHukax (cM. takxke § 24, ra. I).

B Kaxabiii RaHHBIA MOMEHT 3aTMEHHS CTENEHb MOKPHITHA AHCKa
Jlyne semHofi TeHbIO BhIpakaercs ¢asod sammenus @©. Beanunna
¢asel onpejensercs pacCTosiHHeM O LeHTpa JIYHbI OT LEHTPa TEHH.
B acTpoHOMHYeCKHX KasNeHHapsiX NPHUBOAATCA BEJIHUHHB @ u o AMd
PasHEIX MOMEHTOB 3aTMEHHS.

ITocKonbKy siBl€HHE 3aTMEHHsI COCTOHT B OC/1aGlieHHH cBeTa JIyHE
BCJIEICTBHE NPOXOXKAEHHS CKBO3b 3€MHYIO NONYTEHb H TeHb, OCHOBHAA
sajiaya HaGMIONEHHH 3aTMEHHH COCTOHT B (POTOMETPHUECKOM H3Mepe-
HHH MJIH XOTS Obl NPHOJHKEHHON IJ1a30MePHOM OlEHKE CTEeNeHH 3TOro
ocnabnenus. IlpeameroM usmepeHnii MOkeT GLITh H/IH GJIECK JYHHOTO
JHCKa B 1€JIOM, HJIH SIPKOCTb OTAEJBbHBIX YYaCTKOB JYHHOH NMOBEPXHO-
ctH. B o6oux cayyasx HHTEHCHBHOCTb CBETa B Pa3JIHYHBIE MOMEHTHI
8aTMEHHs] CPABHHBAETCA C TEM 3HaY€HHEM, KOTOPOE HMEET MECTO Iepe
HayajloM HJIH 10 OKOHYAHHH HOJYTEHEBOrO 3aTMEHHUI. .

HHTEHCHBHOCTL JIYHHOTO CBeTa  KOJHYECTBEHHO BHIPaXKaeTe
6neckom Jlywoi E  uWaH xe 3Be3JHOH BeaHuMHOH m (cMm. § 4,
ra. ).

ITycrs Gneck mosHofi JIyHbl BHe 3aTMeHHsi paBeH E,, a COOTBer-
CTBYiOLIAs] €My 3Be3JHas BeauuuHa JIYHW m, B HeKoTOpHIf MOMEH?
sarMeHnst 6neck JIyHel cHU3HTCA 10 3HaueHus E,, a 3Be3jHas BeJH-
YHHa JIyHBI COOTBETCTBEHHO BO3PACTET A0 HEKOTOPOrO 3HAYEHHA Mg,
Ocnabnaomufi sddekT 3aTMEHHS KONHYECTBEHHO MOXKET OhITh BHIpas
®eH nu60 B BHAe KosdpuuueHTa ocnabieHus

= Es
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Jiu6o, 9TO yaoGHee, B BHIE Pa3HOCTH 3BEC3LHHIX BeJIMIHH g

Es
g=—.m3-—mo=——2,5lgE-.

KoneuHo#l nenbio HHTErpaibHO# doToMeTpHH cBera JIyHH BO Bpems
SaTMEHHA SBJAETCS MNOJy4YeHHe 3aBHCHMOCTH MEXAy BeJHYMHAMHU g
¥ k, C ONHOM CTOPOHH, H (a30il 3aTMenus ® uan 0, — C APYyrou.

Bonee nenHsie pe3ynbTaThl AaeT MOBEPXHOCTHaA (OTOMETPHH, MO~
3BOJIAIOIAS H3MEPATb APKOCTb B pa3qH4HBIX TOYEK AHCKa JIyHH BHe
3aTMEHHS, a TAKXKE B YCJIOBHAX TeHH H nonyTeHH. O6GO3HaUHB siPKOCTh
H 3BE3/[HYIO BEJIHYHHY YYaCTKa JYHHOro JHCKa BHE NOJyTeHH uepes B,
# M,, a BHyTpH TeHW u noayTeHH uepes B, u M,, Mbl moayuyum H3
HabnofeHAn Ko3ddHIHEHT oC/IabaeHHs

HUIH BEJIHYNHY ocnabaeHusa G, BHIDAXKEHHYIO B 3B8e3HbIX BE€JIHYHHAX,
B
G=M,— My=—251g5>-
: 0

ITockonbky JIyHy MOXHO paccMaTpHBaTh MNPOCTO KaK 3KpaH,
OCBEIAaeMbIll COJMHEYHHIM CBETOM, BesiHuWHa K BHIpaxxaer CTeneHb
YMEHbICHHS COJHEYHOH OCBEIIEHHOCTH HAa NOBEPXHOCTH JIyHHI, BbI-
3BaHHOTO HACTYNAIOUIMM TaM COJMHeYHBIM 3atMeHHeM. Ilostomy, us-
Mepss 3HaueHHs ee M1 pasHLX TOYeK TEeHH M MNOJNYTEHH, Mbl [O-
JydaeM BeCbMa LIEHHHI B HayYHOM OTHOLIEHHH MaTepual A H3y-
YyeHMs pacnpelie/ieHusi cBeTa B KOHYCaX 3€MHOH TEHH H MOJYTEHH.
QueHb XKenaTebHO BHOHPATh AJA H3MEPeHHs YYaCTKH 1O BCeMY JYyH-
HOMY JAMCKY H KaXJoe H3MepeHHoe 3HaueHHe K COIpOBOXAATb ABYMsA
KOOPAMHATAME: DACcCTOsHHEM O OT HeHTpa TeHH O M [O3HUHOHHBIM
yraoM P NMHHR, COeRMHSIOmeR TouKy ¢ neHTpom Tend. OaHako
OCYILIECTBJICHHEe TaKHX HabuofeHHl TeXHHYECKM JAJIeKO He MpPOCTO.
Kpome Toro, monyueHHe yKa3aHHHX KOODAHHAT M NPOH3BOJIbHO
BLIGpaHHLIX ToYeK JIyHH TpeGyeT HOBOJILHO AJHTENBHBIX H CJIOXKHBIX
BoidHCeHHE. [loaToMy B KauecTBe NpOrpaMMEI-MHHHMYM MOXHO pe-
KOMEHJ0BaTh HaGMIONEHHA Ha NPOTSKEHHH BCero 3aTMeHus AJd To-
yex JI, A u b nyuHoro aucka. Iocnexauue aBe TOYKH BCEria Jerko
HaiTH, MOTOMY YTO 3TO GyAyT camas sipKas W camMasd TeMHas TOYKH BO
Bpems 3atMeHus (puc. 137). IlpaBaa, 5TH TOYKH HA NMPOTAXKEHHH 32-
TMEHHA NEePEMENIAIOTCs MO OKPYKHOCTH JYHHOTO JHCKa, TaK 4YTO NpPH
BryucaeHHH -K 1 G comocTaBasiiOTCS SIPKOCTH HEe OJHHX H TeX Xe
mect Ha Jlyne. Ho, nockosbKy MecTHbie pas/iHUHs B anb0efo Mare-
PHKOB HEBENHKH, € 3THM MOXKHO NPHMHDPHTHCH.

Br3yaabHue HaGmioZeHHs JYHHOr0 3aTMCHHA. OcHOBHOE Ha3Ha-
yeHHe 3THX HaG/JIOAEHHH COCTOHT B TOM, uroObi AaTh MaTepHal Rid
KaueCTBEHHOH OLEHKH SIPKOCTH 3aTeHEHHBIX YaCTed JIYHHOTro JHCKa
N0 BHIMMOCTH feTajeli JiyHHOH noBepxHocTH. s TOro 4roOel Ha-
GMoNieHus JABANH CPABHHMBbIE Pe3yJ bTaThi, HEOGXONUMO, YTOOH OHH
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BeJINCb MO €AHHON nporpamme, B CTaHRAPTHHIX YCJAOBHAX H ¢ OJAHHA-
KoBoii annapatypoii. Ilostomy B KavecTBe HOPMAa/JbHOTO HHCTpY-
MeHTa npHHHMaerca 6-xpamnoid npusmamuseckud G6urnoxas. Habuo-
JeHHst COCTOAT B MNEPHOAHMYECKOM BHHMATeJbHOM OCMOTPE JYHHOrO
IHCKa Ha NPOTAXKEHHH BCEr0 SaTMEHHsl, OT MOMEHTa BCTYILIEHHA
B NOJyTeHb JO MOMEHTa BhIXOJa M3 noayrteHH. JKenarenbHbie MHTEp-
BaJIbl MEXAY HaGMIONeHHAMU:

BO BpeMsl TIONYTEHEBOrO 3aTMEHHS — 10 muuyT;
B6IM3M MOMEHTOB Hauajla H KOHLA YacTHOrO 3aTMEHMA AJs

Kpas JIyHH, KOHTaKTHpPYIOLLErO ¢ KpaeM 3eMHOH TeHH -—2 MHHYTH;
BO BpeMS 4aCTHOI'O H NOJHOFO 3aTMEHHS — 5 munyT.

Ilpun KaxJaOM OCMOTpe AMCKa OTMeYaercs BHAMMOCTb MM HEBHIH-
MOCTb BCEX JeTaJiell, MepeyHCJeHHEX B CHHCKe, NpUJaraeMoM K Ha-
CTOAIEA MHCTPYKLHH (CM. C.
336). Cxema pacnosoxeHus
sTHX JeTasieil Ha JIYHHOM JIHC-
Ke npeicTaBjeHa Ha puc. 138.

Texnnueckn ynoGHee BeCTH
paboTy BiBOEM, NpHYEM OAMH
H3 YYacTHUKOB BeleT HabJiofe-
HHe, a apyro#t — sanucu. Ilo-
JEe3HO sapaHee IPUTOTOBHTb
Ins sanucefl tabauny, B KO-
TOpOH NepevHcJeHH Bce O0b-
€KTHl H NPHTOTOBJIEHH! rpadnb
ans orMerok. IToMOIIHHK Ha-
6nofarens 3auydThIBaeT Has3Ba- Puc. 137. onoxenne Touek JI;, A; B; peroMer«
HHe OOBEKTA NO NOPSAAKY CITHC-  AyeMHX ANS HaClOASHHA BO BPeMS JYHHHX
Ka, a HaGJIoAaTe/lb OLEHHBAET sarvenult
€ro BHIHMOCTb, YTO H OTMe-
vaercsi B rpadax TaGauUbI KaKHMH-THOO YCJOBHBIMH 3HaykKamu. Bo
BpeMsi noJMHOH ¢(asel 3aTMEHHs, KOTJA PKOCTh IOTPYKEHHOTO B TEHb
JAYHHOTO JHCKa MaJsa, HaGJiofaTesb JOJIKEH CTapaThCsl He CMOTPeTh
Ha NMOCTOPOHHHH CBeT, NpPELOCTaBJsAA JenaTh BCe CIPaBKH H 3alUCH
OMOLLHHKY.

IMonyTHO @ OIEHKaMH BHAHMOCTH OTMeUaeTcs NBeT PAasJIHYHBIX
yacrell AMCKa B CJIOBECHOH ¢opMe, HanpHMep: memHbil Kpal AynHozo
ducka aycmo-sutinesslll, yenmp — epAsHO-Kupnudroul, ceemabid Kpai—
oeamo-opangicesoui. Takne OTMETKH JeJaloTCs [0 Mepe HacTYIVICHH:
H3MEHEHHH OKpacKH,

MoMeHTBI BCeX HaGMIOAEHHI OTMEYalOTCA ¢ TOYHOCTbIO 10 1 MHR
no npoBepeHHkM yacam. ONMHCHIBAIOTCS YCJAOBHS moroinl (6esobnayso,
B pocBeTax 06/1aKOB, CKBO3b MepHCTHe 06/1aKa), a TaKXKe BCe NpouHe
o6cToATeNIbeTBA, KOTOPLIE, O MHEHHIO Hab/aiofaTe/ist, MOTJIH NOBJIHATD
Ha pesayJbTar.

Ha6niopatenp AosxkeH 3abaaroBpeMEHHO O3HAKOMHThCA C npel-
HasHaueHHBEIMH AN1s HabmoleHHua o6BLEeKTaMH cHayaJja mo ¢ororpaduu
nonHo#t Jlyue, a morom B Harype. [lose3Ho mpoBOAHTBH mpeABapH-
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TeNbHYIO TPEHMPOBKY, HaGmiofas nemesbHb# cBer Jlyuw. -Has tpe-
HUDOBKH MOXHO TaKXe HabJioaTb AHCK nojHoi JIyHel B GHHOKJbB,
yCcTaHaBJHBasA nepef OGBbEeKTHBAMH MOC/AEAHEro CBETOQUAbTPHL C pas-
Hofi CreneHblo IPONYCKaHUA.

Punc. 138. PacnosoxeHde fetanefi Ha JIyHe, pexomeujyeMuX AJis HaGnofeHn# BHAAMOCTH
(4ucya 0311aYaI0T HOMepa OGBEKTOB MO CMHCKY)

Wb —

ESemNoo

* .

Cnucox 06sekmos, pexomendyemux 0aa Habawdenud sudumocmu
80 gpema aynnmx sammenuit (puc. 138)

Mopsa

. Oxean Bypb, BocTOouHnil Kpafil

Mope Baaxnocru

Mope O6aakoB

TewmHoe nsithO K jory or Mops Baam-
HOCTH

Mope Xosoza, BOCTOYHAA BeTBb
Mope Xosona, sananHas BeTsb
3anus Pocu

. 3anue Papyru

. 3anus CpeannHblit

. 'Mope ITapos

. Bonora 'nunoe u Tymauos, a TakxKe

. TEeMHBIl NPOMEXYTOK MEXAY HHMH

Banaauwi xpaii Mopsa $flcHoctu

. 3anaaunil kpait Mops CnokoiicTBrs
. Banagumit xpa$t Mops H3o6uaus
. Mope Hsofuaus, l0KHAA OKOHeY-

HOCTB

. Mope Kpusucon
. Mope Boan
. Mepe Hexrapa, cepepHOe pacwiupe-

HHE

19.
20.

21

22,
23.
24.

25.
26.
27.
28.

29,
30.

Mope Hekrapa, 10xHOe pacuiypeHde
Mope Hexrapa, nepemMbiuKa MexAYy
ceBepHO# M I0XHOH 4acTAMH
Temuble natua K ory or Mopsa Hex-
Tapa

Bororo Contoe

Oszepo CmepTH

Osepo CuoBuaeHuft

Temuoe xpaTepn

I'pumansau
Hukkapa
[lnarton
Puyyonn

CBetname 0O6heKTH

(Kpatepsl, Tpynnu Kpartepos, rOpHLIe
0651acTH)
Apncrapx
Kennep
Konepuug
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32. Pugefickue ropui 42. EBpfokc
33. Byaauanba, JlioOuneuxuft, Aratap- 43, Anennusbi
XUA 44, Capmarus
34. ®pa Maypo, Bounaau, Tloppu, I'e- - 45. Jlanrped
puke 46. [leraBuit
35. Tuxo 47. Cexxu, TapyHuu#
36. Jlyun Tuxo 48. Topunit paiton okoso IleHsopuna
37. Apxumep, 49. lNocuponuil
38. Manuaui 50. T'eponot
39. Maunnh 51. Menenati
40. Cpetnas noaoca B Mope fchoctn  52. T'epkynec
41. Apucrotens 53. Artnac

MutepecHyio nporpamMmy BH3YyaJibHbIX HAaOMIOAEHHH NYHHBIX 3aTMe-
uufi 8 6-KpaTHHI GHHOKJAbL npeanoxua npogeccop B. B. Ilaponos.
OHa cocTouT B (DMKCHPOBAHHHM MOMEHTOB BpeMeHH (C TOYHOCTBIO M0
1 MUHYTH) DOSIBJIEHHS] W HMCYE3HOBEHHH MEPEUHCJICHHBIX HHXKe 3¢-
(eKTOB.

[Npu nosyTeHeBOM 3aTMEHHH: NEPBHE H MOCAECAHHE NPH3HAKH
cnaboro MOTEMHEHWS JIYHHOIO AHCKa; SICHO 3aMETHOE MOTEMHEHHE,
JAyHHbIH Kpa#l B palOHe KOHTAKT4a OYEHb TEMEH.

Ipu uvacTHEIX (pa3ax TEHEBOro 3aTMEHHA: MOSBJEHHE M HCYE3HO-
BeHUe 3aTEeMHEHHOro Kpas JlyHbl Ha ¢oHe Heba; OTUECT/IMBAS BHAH-
MOCTb 3aTE€MHEHHOrO Kpasi; MPU3HAKH KPACHOH OKPacKH 3eMHOU TEHH;
4eTKad BHAHMOCTB KPAaCHOBAaTOro- LBeTa 3eMHOA TEHH; BHIHMOCTb
KOHTYPOB JYHHHX MOpeHl B 3eMHOH TeHH; BHAHMOCTb JeTajell JyH-
HbIX MOpeH B 3eMHOH TeHH; pas/ieleHHe 3eMHOH TeHH Ha JBe 30HB —
BHOIIHIOW (CEpYIo, CBETVIYIO) H CPEAHIOI (OKPaLIEHHYIO, TEMHYIO);
HAChIlIEHHaA OKpacka CpelHed 30HLI 3eMHOH TeHH, BHAHMOCTH BHY-
TpeHHe# TeMHOH 30HH (41pa») 3eMHOH TeHH; Xopoluas BHAHMOCTb
JYHHRIX KpaTepoB. [Ipy nojHbIX asax 3aTMEHHS: OKpacka KpaeBbiX
80H JIYHHOTO HHCKa (3eJieHas, 30/I0THCTO-KeJITas, OpaHXkeBas), OLH-
HAaKOBHIH LBET BCero JyHHOro JHCKa

[Tporpammy lllapoHoBa nosie3Ho BHIMONESATH KakK 6e3 CBETO(HJIb-
TPOB, TaK H CO CBETOMHIBTPAMH roJiybOro, 3e/IeHOro, XeJIToro, OpaH-
JKEBOTO M KPaCHOTO LBETAa, YTO BIIOJHE BO3MOXKHO IPH KOJJIEKTHBHBIX
HaGIIOACHUSIX.

MHoraa Bo Bpemsi 3aTMeHHsA Ha HeGe okono JIyHn OGmBaer BHliHA
3eMHAsl TeHb, KOTOPYIO MOXHO 3aMETHTb B ONTHYECKHE HHCTPYMEHTHI.
Ecnu 3emuas TeHb BHe JIyHun o6HapyMeHa, TO CJeLyeT AONHITATbCA
M3MEPUTb €€ AHaMeTphi (OHa MOMXeT OhTb W He HAealbHO KpYTJIOH)
nyTeM CpaBHeHHA ¢ AHameTpoM JIYHBI HJIH G YTJIOBBIMH DacCTOSHHAMH
MEXAy onpele/eHHbIMH 3Be3/laMu, NOJOXKEeHHe KOTOPhIX MOXKHO HaHTH
Ha 3BE3[HBIX KapTax H B 3Be31HLIX KaTaJjoraXx. HeoGxoaumo noapoGHO
omucatb BHA 3eMHOU TeHH BHe JIyHEI, HEDOBHOCTH €€ KOHTYpa, cxKarue
H UBETOBLIE OTTEHKH.

Ecau Ha HeGe B o6JiacTd 3eMHOH TEHH BHJHH 3B€3/bl, TO Ha NPOTHA-
MeHHH BCEro 3aTMEHHs MOJIE3HO MPOBECTH OLCHKH HX 6secKa, CPABHH-
Bas ero ¢ 6J1eCKOM 3BE3J, PacnoJIOXEeHHbIX BOJH3H, HO 3aBeXOMO BHe
semuoil TeHH. [Tpu oueHkax Gaecka 3Be3d JIyHa Ro/KHA HaXOLHTLCH
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BHe NONS 3DEHHS WHCTPYMEHTAa, YTOOH CBOHM CBETOM He HCKaMaTb
OII€HOK.

BecbMa 3)peKTHBHEI BH3yaslbHble OLEHKH 00Liell APKOCTH H 1BETA
JlyHbl B 3aTMEHHH. DTH OLEHKH MPOBOASATCH KaK HEBOODYKEHHBIM IJla-
80M, T4K M B 6-KpaTHBIil 6MHOKJb MO IIKaJje A. JlauxoHa:

0 — saTMeHHe OueHb TEMHOe; B CepeiHHe 3aTMeHHA JIyHa MOYTH
HJIM COBCEM He BHJIHA,

1 — saTMeHHe TEMHOE, Cepoe; [leTaJ¥ Ha JIYHHOH MOBEPXHOCTH
COBEPINEHHO HE BHAHML

9 — 3aTMeHHe TEMHO-KPAacHOe HJIH phlKeBaToe; OKOJIO LUEHTPa TCHH
pabaonaercs Gosnee 1eMHas 00/1acTb;

3 — 3aTMeHHe KpacHOe, KHPNHUMHOrO I1BeTa; 3eMHas TeHb OKpYXKeHa
cepoBaTOM HJH MEJTOBATOM KaiMoi;

4 — sarMeHHe MeIAHO-KpacHoe, o4eHb fPKOe; BHEIIHfASN 30Ha CBET-
Jas, rony6osaras.

Illkany JlaHmoHa MOXHO NPHMEHATb TOJBKO NpH (asax 3aTme-
Hus, npeswmaromux 0,8 1 npu 6e3061auHOM y4acTKe He6a, B KOTOPOM
naxoaurcs JlyHa. ' :

Ecnu B pacnopsizKeHHH HaG/ofaTessl HMEeTCA TeAECKomN, AHaMerp
o6nexTHBa KoToporo He mMeHee 10 cM, TO H2 MPOTAXKEHHH BCETO 3aTME-
HYsl BechbMa MeJaTelbHBl HaGJlofeHns Kpatepos I'eponor, ApHcTapx,
Ipumanbau, Atnac u Puuuosin, npH yBe/HUEHHH HE MeHee 90 kpar.
OcoGoe BHHMaHHe CaeayeT o6paTHTh Ha BO3HHKaiollee HHOT[a cBede-
ave Apucrapxa, ['epogora u U'prmanban npu HX NOTPYXKEHHH B 3€M-
HYIO MOJyTeHb, a8 TaKXKe Ha M3MEHEHHE HHTEHCHBHOCTH H pasMepOB
TeMHBIX nfATeH Ha AHe Puugonn u Artnaca. [lonytHo caeayer oue-
HUBaTh LIHPUHY W (BET KaiMbl 3€MHOH TeHH Ha MNOBEPXHOCTH
JIyHEL

®oTOMETPHSI JYHHOrO CBETA CHOCOGOM TOYEUHOro H300paxkenns.
dotomeTpHYeCKHe HAGJIONEHHA BEAYTCA TOJBKO NpH 6e306/1a4HOM
He6e MJIH B COBEDPIIEHHO SICHHIX MPOCBETaX MEXAY OGJMaKaMH. Ha-
GMONCHHS, BLIIOJHEHHEE CKBO3b NEPHCTHE obaaka, Asi GOTOMETpU-
yeckoil 06paGOTKH He TOAATCS.

OneHKH M H3MEPEHHs JYHHOTO CBEeTa MOXKHO BHINOJNHATL Kak BiH-
3yanbHO, Tak M Gororpapuueckn. HanGonee yIOTpeOUTENbHEL CJIe-
AylolKe NPOBEPeHHbe Ha MPaKTHKE METOMbI.

1. Memod wapuxa COCTONT B CPABHEHHH TOUEUHOTO H300paXKeHHs
JlyHel co 3Be3faMu no cnocofy, TPHMEHAEMOMY MpH HaGMIoleHUA X
nepeMeHHBIX 3Be3f (cM. c. 282—284, a TaKxe HHeTpyKuHuio Aas Ha-
6nlofeHHii mepeMeHHbX 3Besf, . 425—426). HaGmonenus BeayTcs
HEBOODYMEHHBIM IJ1a30M, HO JUIA NPEeBpalleHHA GONbLIOro JyHHOro
JHMCKA B 3Be3J006pasHoe H3oOpaxkenHe ymnoTpeGrfercs MajeHbKoe,
CHJILHO BHIMYKJOE 3epKaslo, HanpHMep, YHCTHIH U rJIaiKU# CTasbHOM
IIAapHK OT LIAPHKOMOALIHIHHKA.

[llapuk HOMKEH HAXOAMTHCA OT rja3a Ha CTPOro MOCTOAHHOM H
HOCTAaTOYHO GOAbILOM paccTosHMH. UeMm Goabille paceTosiHue LIapHKa
OT I/1a3a, TeM Jydlle, HOCKOJNbKY pa3Huua B GOKYCHPOBKe (aKKOMO-
Jalus) riasa Ha [WwapHK ¥ Ha 3Be3/bl CTaHOBHTCH geaamernofi. Quenb
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xopomo 6L1o 66l MMETh paccToftHMe nopsaika 10 M, HO ¥acTO NpHXO-
IMTCS JOBONBCTBOBAThCA PAcCTOsiHHEM A0 miapHka B 3—5 M. IToaesHo .
HCIOML30BATh ABa-TPH MIapHKa, HMEIOUlHe pa3/INyHLIe AHAaMeTPHl H Io-
ToMy Haloue GHKH pasHoro 6necka (cM. Takxe ra. 1V, c. 285).

[Tpy HaGaIOfIEHHH C ONMHCAaHHHM YCTPOHCTBOM Habiiojarenb CTa-
HOBHTCA K JIyHe CIHHOH, NMPOEKTHPYs MapHk Ha (OH CO3Be3[HA,
HaxOJAILIerocs Ha ToH e BLICOTE IOPH3OHTOM, 4TO M JlyHa, u cpas-
HHBaer BMAMMHI OJiecK JyHHOro GJHKa, OTpaxaemMoro oT LIapHKa,
¢ OJ2cKOM 3Be3/l.

2. Pomoepachudeckuli eapuanm memoda WaApuUKa OTIHUAEICH TEM,
YTO BMECTO IJa3a CTaBHTCA OOBIKHOBEHHHH JIIOOHTEJNbCKHH (oToam-
napat THna «30pKHi», KOTODHIM INapHK C JYHHBM GJHKOM (poTOorpa-
dupyeTcs BMecTe ¢ poHOM 3BesaHOro HeGa. Briaepika o0/KHA ObiTh
HACTONIbKO KOPOTKOH, YTOOLI CMelleHHe 3Be3] H3-3a CYTOYHOrO ABHU-
JKeHHd He OBLIO OLIYTHMO.

3. Memod nepeseprymoii mpybo. usu 6Guroxas. BmecTo wapuka
MOKHO BOCIIO/Ib30BAThCS TEJECKONOM, 0GpalieHHEM OKYJISIpoM K JIyHe
¥ 00bEKTHBOM K IJIa3y HaGJofarens. B sToM cayuae raas BHAHT Yepe3
Tpy6y CHABHO YyMeHbLIEHHOEe MHHMOe H3o0paxenue JIyHh. Ero
6/1eCK CPABHHBAKOT ¢ GJIECKOM TeX SPKHX 3Be3jl, BUIUMHIX Ge3 TeJe-
cKOma, Cpeid KOTOpbiX Haxoaurcsa JlyHa. MeHss OKyJfipH, MOXHO
nojiydaTh pa3Hylo CTENeHb YMEHbIIEHHs BHAMMOrO pasmepa, a cije-
JoBaTebHO, H Gnecka Jlynu. Heo6xonumo uToGel paccTtosiHHe OObeK-
THBa OT IJ1asa GulIo CTpOro nocrosiHHO. IlpH moaHol ¢ase saTMeHUs
JlyHa u3-3a cjaaGocTH ee CBeTa B NEPEBEPHYTHIA TeJECKON He BHAHA
¥ [IOTOMY €ro NPHXOANTCA 3aMEeHATb GHHOKAeM. [lna cBenénHs pe3yb-
TaTOB HaGMIOJeHHH, BLIIOJHEHHLIX GHHOK/JEM H TEJIECKONOM, B OAHY
KPHBYIO H3MeHeHHs OJecKa, AENaloTCs CnelyalbHble CPaBHHTEIbHbIE
olleHKH 6iiecka JIYHH IBYMfA CpaBHHBaeMBEIMH HHCTPYMEHTaMH.

4, Memod npedeavroti eudumocmu see30. OcaabieHne JyHHOrO
CBeTa BO BpEMfl 3aTMEHHS MOXeT GbITb OMpPEAe]eHO MO MpeAesbHOH
BugumocTH 3Bessi CesepHoro ITonsipHoro Psina (o6nacte Heba BO-
kpyr TlonspHoii sBe3anl) U B obaacTH 3eHura. [lis 3TOro HYXKHO
3apaHee pacCcuMTaTh, Kakue CO3Be3lusl OyAyT HaXOAUTbCA B OO/MacTH
SeHHTa BO BpeMs 3aTMEHHs, H H3TOTOBHTb Ha KaJlbKe KOIMHH 3Be3JiHbIX
KapT paccuHTaHHOH o6nactH H CesepHoro [loasipaoro Psana. Ilpu
HaO/MIOACHHAX HEBOOPYXEHHbIM TIJla30M HAa KOMHAX H306paxalorcs
3Be3Jn J0 6™, a npu HaGmoONeHHAX B GHHOKAL A0 9™, Kaxnas 3Be3la,
n3o6paxkeHHas Ha KONMHH KapThl, Hymepyercsa. B rteuenue Bcero 3a-
TMeHHA, Yepe3 Kaxiawle 5—10 MHHYT, oTMeyaloTcs HOMepa HauGoJsee
cnabbix 3Be3[, BHAMMHIX Ha Npefede 3peHHs. Taxue e OLEHKH npe-
IeJbHOH BHAHMOCTH 3Be3] HeoGXOAMMO NMPOBECTH JO H IIOC/IE 3aTMme-
HHS. 3Has BHAMMYIO 3BE3IHYIO BEJIHUHHY 3Be3], JIETKO HaWTH CTe-
newb ocaab/aeHHsT YHHOIO CBeTa B pas3jHyHble (ashl 3aTMEHHA.

HUurerpanbnas ¢oTOMETPHst JyHHOTO CBETa MO MeTOxy G6e3o6b-
ekTHBHOH Kkamephl. MeTox 6Ge306BEeKTHBHOH KaMephl IIPHMEHSETCA AJIs
cpaBHeHHus 6secka JIYHH BO BpeMs NOJYTEHEBOro M YacCTHOTO 3aTMe-
HUs ¢ OJIECKOM €€ BHE 3aTMEHHS.
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Kamepa u3rotoJisiercs JIHGo CnenuanbHo, JHO0 NyTeM nepeleskH
BMelolierocsi (OTOFpadHuecKoro amnmapata TakHM 06pa3oM,. 4TOOH
Ha (ororpadnyecKylo NJaCTHHKY NONajaJ/ CBET OT yuyacTKa HeGeCHOro
CBOJAa, 3aHATOro JIYHOH M MMEIOWEro yIJIOBOl NMONepeyHHK oT 2 1o &
Jljia 3TOro Ha nepejiHeM KOHLE YCTAHOBKH JOJXHA NOMEWIaTbCs AHa-
¢parMa, AHaMeTp KOTOPOH BHAECH H3 LEHTPA MJVIACTHHKH MOA 3THM
yraom B 2—5°. Tpy6a, coesnnsomas guapparmMy ¢ KacCeTHOH 4acTblo,
cHabaeTca BHYTPH pAloM AHabparMm A yCTPaHEHHS OTpaxKeHHs OT
CTEHOK H MOKPBLIBAETCS YepHOH MaTOBOH KPacKoH.

JKenatenbHO MOMYYHTL MHOTO 3aCBETOK Ha OJIHOH [JIACTHHKE WJIH
Ha OJHOM Kycke nieHKH. [las aToro najo cuenatb Kaccery, NepeiBH-
rallyiocs BIOJb OTBEPCTHS 3aCNOHKH, WJH NPUMEHHTh Kaccery C ne-
peMaThiBaeMOil IJIEHKOH,

HenocpencTeeHHO nepes KacceToH yCTaHaB/JIHMBaeTCs Henpospau-
Hasl 3aCJIOHKa C OTBEPCTHEM B LIEHTpe, IHaMeTp KoToporo He GoJee
1 cm. Uepes 3TO OTBepCTHE H MOJYYaeTcs 3acBeTKa HEGOJMBLIOro
y4acTKa NJIaCTHHKH HJH IJIEHKH JYHHBIM CBETOM.

Ha6moaeHne COCTOMT B TOM, UTO Ha NPOTAXKEHHH BCero 3aTMEHHA
B MOMEHTHI, CJAelyloliHe OAHH 3a ApYruM uepes 5—10 MmuH, noay-
YalOTCH 3aCBETKH JIYHHLIM CBETOM NPH CTPOTO OIMHAKOBOH NpPOAOJ-
MUTENBHOCTH BHAEpXKH. [locnennss nop6Hpaercs nyteM npOGHBIX
CHEMOK JIYHHOTO CBeTa B JHH, NMPEAILECTBYIOIHE 3aTMEHHIO, H I0/IKHA
6bITh TaKo¥, 4TOGH CBET NOJHOH JIyHBI BHE 3aTMEHHS 1aBaj Iouep-
HeHUe, COOTBETCTBYIOLIEE BEPXHEMY KOHIY XapaKTePHCTHUECKOH KpH-
BOi, HO He nepelepkke.

Kamepa ycTaHaBnuBaeTcsi Ha IITAaTHBE, CHA0KEHHOM yCTPOHCTBOM,
NO3BOJISIOMUM YAOGHO HABOAHTb ee Ha JIYHY B MOMEHT 3KCNO3HUHH.
JInsi KOHTPOJSi HaBOAKH YCTPAauBAeTCs NPHIEIbHOE NPHCNOCOGNeHHe
HJH (4TO Jyullle Bcero) HeGOJbLIOA TEIECKON-UCKaTeNb.

Ins cheMKH NpUMeHseTcsl OfHa H3 TpeX KOMOWHalui:

1) naacTHHKH (MJIEHKH) HODMaJIbHOH CNEKTPaJbHOH 4YyBCTBH-
TeJbHOCTH 6€3 CBeTOUIbTpA:

2) NJaCTHHKH M30XPOM C JKEJTHIM (QHILTPOM;

3) NJaCTHHKH NMaHXPOM C OPAHXKEBHIM (HJIBTPOM.

ITpuMeHeHHEe OPTOXPOMATHYECKHX, M30XPOMATHYECKHX M NaHXpO-
MaTHYeCKHX 3MYyJbcuii Ge3 CBeTOGHALTPOB HE pPEKOMEHIYeTcs, TaK
KaK OHO 3aTpYJAHsIET yYeT aTMOC(epHOro oc/albneHus.

Kaknas NJaCTHHKA WJIH PYJIOH IJIEHKH 06513aTeJIbHO JOJKHbL GBITh
npoKaJHGPOBAHE, T. €. HA HUX NEUaTaeTcsi gomomempuieckas wKaa,
AJS Yero HCHOJb3YIOTcs mpybuameid gomomemp, cmynersamoltl oc-
aabumenb HIH CeHcumomempuueckutl Kaiur. VIHTEHCHBHOCTb HCTOY-
HHMKa cBeTa, CJAYXKallero As KaauOpOBKH, AOJKHA 6biTh CTPOrO I10-
CTOSIHHOH, MOCKOJIBKY B AajbHeiilueM LiKala HCNoJb3yercs Aas ¢oro-
METPHUECKOH CBA3H IVIACTHHOK HJM IIEHOK MeXAy COGOM. Mkana
JIOMKHA OBITh HaleyaTaHa Ha COBEPLIEHHO YHMCTHIX, T. €. CBOGOLHBIX
OT BYaJiH y4acTKax SMYJbCHH.

. Jas KaJHGPOBKH MOXHQ TaKXe HCIOJNb30BaTh npucnocobaenue,
HMelolllee BuA TIAyXoro ¢oHapHKa, 3aKPEITOIO MONOYHLIM CTCK/IOM.
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flepen 3tuM cTekJOM nO ouepeaH YycCTaHABJAMBAIOTCA AHadparMs ¢ OT-
BEPCTHAMH Da3JIHYHON mJjomaauM, M HX cBeT ¢ortorpadupyercs Ka-
Mepo#, TaK ke Kak W JIyHa Bo Bpems 3aTMeHMsi. Beanunsa ocseleH-
HOCTH [PH MOC/e0BaTe/bHBIX 3acBeTKax OydeT MpONOpLHOHAIbHA
[IJIOUIafM COOTBETCTBYIOWIHX Auadparm. Ilias Toro ytoOul moc/iefHee
NeHACTBUTENIbHO HMEJIO MeCTO, HeOOXOAUMO CTPOoroe CoO/MIOAeHHe HUXKS-
CNEeAYIOINX NATH YCJIOBHI:

1) Hakas nammbl, ocBellaloUiell CTEK/IO, JOJXKEeH ObITb IOCTOSIH-
HBIM;

2) cTeKJ0 MOJMKHO OLIThb PacCMOJIOKEHO TaK, YToOnl OCBElleHHOCTD
BO BCeX TOYKax ero paborarouieit yacTd Obl1a OJAHHAKOBOH;

3) paccTosiHHe JaMIIBl OT CTEKJIa AOJNIKHO OBITh HEH3MEHHLIM;

4) paccrosiHHe KaxXao# U3 AHadparm OT IMYJbCHOHHOTO CJ0S IL1a-
CTHHKH WJIM IVIEHKH JOMKHO ObITH TOUHO OQMHAKOBBIM;

5) Bcakuil nocTopoHHH#i cBeT (T. e. HAYIUMH MHMO AHadparm)
JoJKeH ObITb COBEPLIEHHO YCTPAaHEH.

[IposiBneHHe Bcero MOJYYEHHOro MaTepHala IPOBOAMTCH CTPOro
CTaHJapTHO, T. €. B CBEXEM MNpOsBHTese, 3aTOTOBJEHHOM IR BCEH
paGoTH OJHOBpPEMEHHO, NPH NMOCTOSHHOH Temmeparype H NOCTOAHHON
MPONOJ/KHTENBHOCTH NPOSABJAEHHS H He MOo3JHee, yeM yepe3 24 4yaca
nocie HaGJMIOACHHI.

dororpaupoBarne JIlyHsl ¢ ueabio GOTOMETPHH TEHH M MOJY-
tenn. [Tosyuaor cepHio ¢GoTOMETPHYECKHX CHHMKOB, COCTOSILYIO H3
OHOTO HJIH HECKOJIbKUX HeraTHBOB MoJIHOH JIyHb! BHe nosyTteHH (no
BO3MOXXHOCTH MOJYYEHHBIX KaK M0, TaK M Mocjae 3aTMEHHs) H pAja
HETaTHBOB CO CHHMKAaMH MOJYTEHEBOTO, YAaCTHOTO H MMOJHOTO 3aTMe-
HHfi ¢ npoMmexyTkoMm uepes 10 mMuHyt. JI1s CcheMKH HCHOJAB3y2TCA
06BEKTUB ¢ GOKYCHBIM PacCTossHHEM He MeHee 50 cM.

Bece cHUMKM 0053aTeNbHO JeJaloTCsd Ha IMJIAaCTHHKAX OJHOTO
COpTa W C TEM 2Ke CaMbiM IBETHBIM CBETOHJBTPOM (ecau nociaei-
HUl npumensiercs). PekomeHayiotess Tpu (oromerpHuecKHe CHCTEMB
(r. e. koMOHHaUHU H3 QHUALTpPA -+ MJACTHHKH), YKa3aHHble BhILIE.

Kanu6poBka 4 nmposiBlIeHue NPOU3IBOJSTCA [10 IPaBUJIAM, H3JI0XKEH-
HeIM Boitle. Ecau B msam HaGMIOREHHE BXOAMT H3MepeHHe SPKOCTH
JIYHHOTO AMCKa, HaXOAALIerocss B TEHH, TO HeOOXOAHMO NPHMEHATH
npucnocobieHus, ocaabsioLine CBET, CO CTENeHbio ocnabaenus 10 12
3Be3]HbIX BeJHYHH (cephie GHALTPHI, AHAPparMul U T. 1.), TOCKOJAbKY
HHTEPBAN APKOCTEH JYHHOTO JHCKAa BHE 3aTMEHHS H B T€HU AAJEKO
BBHIXOJHMT 3a mpelensl WHUPOThl GoTosMyabcHu. B sToM cayuae JlyHa
BHE 3aTMEHHs U B MIOJIYTEHH CHUMaeTCst ¢ ocaab/siomuM npucrnocobie-
HHeM, a B TeHH—06e3 Hero, HO o0a pa3a 06a3aTe/IbHO NPU OLHHAKOBOMH
NPOAOTKHTENBHOCTH 3Kcno3uuuu. Qcnabasiioiye npucrocobaedHa
noAOHpalOTCs TaK, YTOOH! MVIOTHOCTb H300paxKeHUH JIYHHOTO AMCKa BHE
3aTMEHHSl W B TEHH JI€XKa/Jla Ha NPAMOJHHEHHOM y4acTke xapam‘epn-
CTHYECKOH KPHBOH.

[Ton6op ocnaGurens, ycTaHOBKY 1H6epoB H BoOGLIe BCIO BBIBEPKY
annaparypbl H METOJAHUKY CHEMKH PEKOMEeHAYeTCsl HpPOU3BOAUTH 0O
CHHMKAaM MNene/jbHOro cBera JIyHbI.
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- CreneHb ocjabieHus, co3faBaeMass GHJIBTPOM (WM HHHM: IpH-
crniocobenneM), JOJKHA ObITh TOYHO HM3BECTHa, JJIf 4ero Heo6XOAMMO
BHINOJHHTD HaJJlexKamyio GoToMeTpHUeCKylo KaJaHOPOBKY ero.

B KauecTBe (uAbTpa-ocaabUTENd MOXKHO NPHMEHATH CTEKJIO Ma-
pok TH n HC nau HeATpa/ibHO OKpPALIEHHYIO XKEJNaTHHOBYIO NJIEHKY;
(UAbTP NPHUMEHSIETCS MJIOTHOCTIO OKOMO ABYX B COYETaHHMH C ocnal-
Jennem uepes auadparmuposanue B 100 pas.

O6pa6oTKa HEraTHBOB COCTOMT B HX H3MEDEHHM Ha MHKPOGoTO-
MeTpe H MNepeBoJe MOJYYEHHbIX OTCYETOB B APKOCTH. JTO MO3BOJISET
B JaJbHeHIlieM MOJYYHTb AJS HEKOTODOH ONpelejeHHOH AeTanH JiyH-
HOTO JMCKa OTHOILEHHe sipKocTell (MM PasHOCTH 3BE3JHBIX BEJHUYHH)
BHe 3aTMEHMS M BO BpeMs pas/HYHLIX (a3 nocaejHero. Msmenenue
STOr0 OTHOIIEHHSI B 3aBHCUMOCTH OT PacCTOSIHHA O OT IIEHTPa TEHH
H MO3HIHOHHOTO yra P d cOCTaBJsier KOHeYHbIH peaysnbTaT Habuio-
JeHUs.

[Tpy OTCYTCTBMH MHKDOGOTOMETPE@ MOXKHO BOCHOJNb30BATHCHA Me-
TOJOM CPaBHEHHsI NOYEPHEHHH MO OTreYaTKaM, ONHCAHHBIM B KHHTE
«/lyna u ee nabaonenne» H. H. CoruHcKoil.

Yuer atMocthepHOro ocnaGaeHusi nmpu (OTOMETPHYECKHX Halamio-
AEHUAX NYHHbIX 3aTMenuit. [lonpaBka Am 3a ocsiabaenue cBeta JIyHbl
B 3eMHOH aTmocdepe BhUHCaAseTCsl Mo ofuieil popmyJe

Am = —aM (2),

rie M (Z) — Bo3fywHas Macca AJis 3€HMTHOTO PacCTOAHHA 2, B mep-
BOM NPHOMMMKEHHH paBHAas sec z; @ — ocjalb/eHye BePTHKaIbHO HAY-
11ero Jiyya, BHIpaXKeHHOe B 3Be3JHBIX BeJHYMHAX.

JIas moJyueHHst 3€HHTHOro ocsabjeHust a cjaelyeT BOCNOJb3O-
BarbCst MeTonoM, onucanupiM B § 5, ra. III, BmiGupas ans 3roro
GeJsible, KeJTble H KpaCHOBaThle 3Be3Jbl, NpHYEM NPHM OUEHKax CpaB-
HHBaeTcss MexAy coGofi O6JecK 3Be3] 00f3aTelbHO OMMHAKOBOTO
nBera.

OG6pa6oTka HabAOJEHHH COCTOHT B NOCTPOEHHH GYrepoBCKOro rpa-
(MKa, BHIPAXAIOWEro 3aBHCHMOCTb $IDKOCTH HaH Ojecka Jlynsl,
BEID2XKEHHBIX B 3B€3/]HBIX BEJIMUMHAX /1, OT BO3AYLIHOH MaccChl M (2).
OOLIUHO TOUKM Ha rpacdike JexkaT Ha NPsSMOH JHHHH, YIVIOBOH KO3¢-
MLHEHT KOTOPOIl U GYJeT HCKOMBIM 3HaU€HHEM a.

HaGmojeHHsT MOMEHTOB NOKPHLITHI JYHHBIX GGPasoBaHHH 3eMHOM
TeHbIO BO BPEMSi YACTHBIX M MOJHBIX JYHHBIX 3aTMEHUH. ACTpOMETPH-
yecKHe HaOJIOACHHs JYHHBIX 3aTMEHHH COCTOAT B ONPEACJIEHHH MO-
MEHTOB MOKPHITHH pPas/jMuHbIX JYHHBIX JeTajed 3eMHOH TeHblo,
a TaKXe MOMEHTOB BbIX0jJa OOBLEKTOB U3 TEHH.

KoHeuHOH HeJblo TAKMX HaOIoAeHH# ABASAETCS ONpeleseHHe npe-
BhIIIEHHSl Pa3MepPOB BHAHMOH 3€MHOH TeHH Hal pasMeépaMu TEHH,
BLIYICAEHHO! TeOMeTPHYECKH (B MPELNONOKEHHH, 4To 3emis He obna-
JaeT atMochepoii), a TaKxe onpejesieHHe BeJHYHHB CXKaTHA SJIHINCA
TEHM, YTO NO3BOJAET NOJYYHTb HEKOTODhiE€ AaHHbIE O CTPOEHHH BEpX-
HHUX CJIOEB 3eMHO#l aTMochephl.
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JIns nonyuyeHHss DPUTOXHHIX K JajbHelinrefi o6paloTrke pe3yJb-
TaToOB ‘HEOOGXOAUMO NpPH HAGIIOZEHHAX CTPOro cOGMIOAATH CJELyiOlLIue
yCJIOBUS.

BriGpaHHbie A5 HaO/MIOAEHHA OOBEKTHl AOXKHbI ObITh TOYEUHBIMH,
T. €. IPH JaHHOM YBEJHYEHHH TeJEeCKONa HMETb OYeHb MaJible BHAUMbIE
yrJoBble pa3mepnl. Bosbine BHPKH H KpaTepnl C TeMHbIM AHOM (I'pu-
manbiu, lukkapa, Ilnaron) HeBRITOAHEL A Habmoaetnil. HanGonee
yAOGHB! A5 HAGJIOAEHHA MOMEHTOB NOKPHITHH KpaTephl C XOpOlIOo
BUAHUMOH B NOJHOJYHHME UEHTPaNbHOH rOpKOH, MOMEHT HNOKPBLITHSA
KOTOpOH H OTMeuaeTCsi, a TaKXKe CBeTJble TOYeyHble 00pa30BaHHA HA
Jlyne (nMKH, cBETJbIe KpaTephl THNa MECTHHT U T. 1.).

Bri6paHHuie O6BEKTH JOMKHBL OLITh JIETKO PACMO3HABaeMbl HJIH
0 BUAY, HJIH [0 HX B3aHMHOMY PAaCIIOJIOXKEHHIO, a TaKXkKe JOCTaTOYHO
ApPKH, 4TOGbI X MOXHO GbLIO HabM0AaTb HE TOJbKO BHE TEHH, HO
H Ha ee rpanuue. 1o no3Bosser H3bexKaThb cMeLleHHs! 00bEKTOB MEXKAY
coGOH M MOBBIIAET TOYHOCTb HAOGIOAEHHIL.

JKenatenbHo, 4TOGH OOBEKT Obl BHAEH H BHYTPH TE€HH, XOTA Obl
B 6oJiee CBET/IBIX KPaeBhIX €e YacTaX, MOTOMY YTO TAKOH OOBEKT MOXKHO
Haba0aTh KaK OPH BCTYNJIEHHH B T€Hb, TaK H NPH BBIXOJE H3 Hee.
Takumu OOBEKTaMHU SBJAIOTCSA TJIaBHBIM 00DA30OM CBETJIBIE Kparephl
¢ uentpanbHoit ropkoil Buytpu (Tuxo, Konepuuk, Manuiuiy).

MoMeHTOM NOKPLITHSA OGBEKTa CYHTAETCH MOMEHT HePECEeUeHHs €ro
HeHTpa rpaHunel (KpaeMm) TeHH, NPHYEM 3a IOCJEAHIOO CAELyeT CUH-
TaTh MeCTO HauGojee GHICTPOrO OTHOCHTEIBHOTO NaJeHHs FPKOCTH MO
HANpaBAEHUIO BHYTPh TEHH.

[as onpeneneHust CXKaTHsl 3JJIHICA TeHH HEeoOXOAMMO, YTOOH Ha-
6/I01eHUA OXBATHIBAJH KaK MOXHO OOJBIIYIO 4acTb AYTH 3JLIHIICA.
TlosToMy O6BEKTHl A HaGMIOJeHHH HYXKHO BBIGpaTb TaK, 4YTOOH
OHH pacnoJiarajHcb paBHOMEPHO [O BceMy JyHHOMY AHcKy. JKena-
TeJbHO JJ1s1 3TOf Ke LeNH HabmioJaTh KaK BCTYNJIEHHE, TaK H BBIXOA
H3 TEHHW OJHHUX M TeX e o6beKTOB. B cuiy BhillecKasaHHOro BhlGOp
06BEKTOB AO/IKEH COCTABUTH OCHOBHYIO 4acTh INOArOTOBHTENILHOH pa-
6otel Habmioaarens. HeoGxonuMo 03HaKOMHTLCA ¢ OObLeKTaMu, B3sd-
THIMH JJIA HaO/0JeHUH, 3a HECKOJAbKO NPeJIUeCTBYIOUUX 3aTMEHHIO
HOJTHOJIYHH#, TOYHO 3alIOMHHTb HX Ha3BaHHSA, BHA H B3aUMHOE pacna-
JoxenHe. Ilpu BbiGope 06BHEKTOB HALJIEKHT PYKOBOACTBOBATLCSA CTaH-
JAPTHLIM CITHCKOM, JaHHBLIM Ha ¢. 345. /15 o6/er4eHHs MOHCKOB H OTO-
JKJeCTBJeHUs OOBEKTOB CJAYKHT NpHJAraeMas CXeMaTHYeCKas Kapra
(puc. 139). INonbaysch 3TOH KapToH M CIHCKOM, JIerKO HalTH BCe
yKa3aHHbIe OGBEKTH Ha JIYHHOM JHCKe B OJHO H3 MOJHOJYHHH, mpex-
WECTBYIOLUIHX 3aTMEHHUIO.

Juis HaGmoneHH NPHTOAHB! 3pUTE/bHBEIE TPYOHI H TENECKOIE! C OT-
BepcrieM 75-—100 MM u GoJblie; yBeNHYEHHS JOJIKHEI OLITH HE MeHee
30—40 H He Gosee 100 pa3. HabGmronenus yaoO0HO BeCTH ¢ MOMOLL-
HHKOM, 3aMHCHIBAIOIHM OTMEYEHHbie MOMEHTH, [OCAEAHHE JOCTa-
TOYHO OTMEYaThb C TOYHOCTBIO JO 1 cekyHAH. JIng onmpepeseHuss no-
IpaBKH XPOHOMETPa HaJJ/IeXKUT BOCIOAb30BATLCA CHTHANAMH Bpe-
MEeHH, nepefaBaeMbIMH KaxKAbIH 4ac [0 pajaHo.
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Hna obneruenns HabMl0AeHHA ‘W Ayuweld OPHEHTHPOBKH MOJE3HO
sapaHee COCTaBMTb CHOHCOK MOCJE€JOBaTeNbHOCTH NOKDPHITHI HabJlio-
paeMblX 0GbekTOoB. s 3TOro rpadudecknum cnocobom {(cMm. ria. I,
§ 24) crpoutca kapra saTtmenus. llepeuepueHHbI 3aT€EM Ha KaJbKy

\
.

~

A

Purc. 139. Cxema pacnofoxeHus oGbeKTOB, PEKOMeHAYeMbiX RJIA HaOAI0AeHUA NPOXOXKEEHKRA
Kpas 3eMHOH TeHH (YlCJa O3Ha4alOT HOMepa 0OBLEKTOB MO CMNHCKY Ha C. 345).

WHTepecylolMil Hac Kpail 3eMHOHl TeHH (B MaciuTaGe JIyHHOH KapThi)
HaKJaJplBAaeTCH Ha KapTy M OPHEHTHPYETCS B COOTBETCTBHH C YIJIOM
nonoxeHus ayHHoi ocu. Ilepeisurass KajibKy TMOCTYNMaTe/bHBIM JABH-
JKEHHEM, MHl BHIHYM MOCJENOBATENbHOCTb MNOKDPHITHA HJAH OTKPHITHS
06bekToB. JlaHHbIE GepyTca n3 AcrpoHomuyeckoro Exeronnnka CCCP
nau Acrponomuyeckoro Kanenpapa BATO.:

BecbMa xesaTesibHO, 4TOGB 06paGoTKa HaGMIOAEHHH, COCTOAIAs
B NOJyYeHHH pajHyca 3eMHOH TeHH, NPOH3BOAHJIACH CaMHUM Ha-
GmonateseM. [IpuMep TaKuX BHIYHCJAEHHA MOAPOGHO ONHCaH B
pa6otre C. B. MakapoBa u M. A. CBeuHHKOBa (CM. CIIHCOK JIHTE€pa-

TYPbi). :
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{nncok o6bexTos, pexomMeHAyemux Ann naGmonennit
. nOKPUITHA 3eMHOR TeHbIO 1)

ome Cenenorpapuyeckue
<l>—:51>en13 H?]};ep ligizit’,ge KOOpAMHATEL lprmeuanue
Ta MAC
i | b

1 28 | Kaneana D -+34°5 61{ — 4° 15,32

2 31 Ueusopun * -+32 39,95 | — 0 23,91 | Ouenb Apxuil B NOIHO-
JyHHe; HMeeT BHJA
FOPKH €  JlajieKo
HAYIIUMH B pa3HBle
CTOpPOHB!  CBETJIBIME
JNyYaMu

3 89 ®paracrop E | 4-34 57,37 | —17 52,05 | Slpkuit o6bekT, Jdexa-
mMUA Ha Jy4e, HAY-
meM ot Tuxo.

4 15 | Bomon A +26 12,62 | —17 3,68

5 47 | dpakactop d |+28 2,12 | —23 1,92 | Cgersioe  pa3ambiToe
HATHO, Jiexauiee Ha
Jayye, HAymeM OT
Tuxo uepes Mope
Hekrapa E; B nosnsxo-
-JyHHe Haunbonee
cBeT/El OObEKT Ha
JAHHOM Y4acTKe,

6 107 | Muxkoaomunn If +33 47,12 | —26 7,06

7 109 H};l{xmonunu 4-31 56,20 | —27 52,74

8 1 A6yabtdena A |10 47,29 | —16 25,08

9 4 | 3Opun A +7 40,71 | —17 2,11

10 5 |3pm X -4 29,42 | —17 37,55 | HeGonbimoft  cpetamil
KpaTep Ha IOXKHOM
Kpaw JpH.

11 44 Gabpuuud K | 142 14,63 | —46 4,17

12 125 | (PKaucen)

13 14 | CakpoGocko ¢ |15 51,28 | —22 58,75 | O6Gnanaer HenpaBuib-

Asopu a (AGe- |-+10 5,38 | —20 49,45 noit QopMoii.
14 {11 He3pa a) HUmeer  rpywmeofpas-
[Tneiidep A 410 28,44 | —22 48,31 Hyio dopmMy.
15 150 (Asodpu A) Fopka Ha ceBepHOM
Bepuep 43 15,47 | =27 4,77 Kpal Kpartepa, B
NOJHOJYHHe  Hay-
" Gosee APKOE MECTO
BO BCeM OKpyXKalo-
) iem pafione.

16 139 | Ta6ur A —4 53,94 | 21 34,41 )

17 64 | lecnop A —17 0,76 | —30 5,94 | MaroBuit kpaTep Ha
10ro-BOCTOYHOM Kpalo
Tecnona.

18 27 | Kamnan * —27 43,78 | —27 58,16 | Ueurpanbnast  ropxa
Ha TeMHOM (one
caMoro Kparepa.

19 148 | Buteano —37 18,29 | —30 19,38 | He6osbuwiofi cBeT/HA
KpaTep BHYTpH 6ob-
IOTO KpaTtepa.

1) 3nakoMm * oTMeyeHH BanGosee YROGHHe s HaGmoleHUR OOBEKTH.
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Ipodoaxcenue

’ CeaneHorpadpuyeckHe
M Mi
?G?Lei? Hgoep }({)gs_bg(l;x;e KOOpAHHATE! Tlpumeuakue
Ta MAC
1 b

20 26 | Bopr A —63° 487,23 | —24° 33',47 | Spkuit xpatep Ha sa-
naauoM xpaio lOpra.
Buja ero cuabHo Me-
HAeTcA H3-32 (asu
H aubpalldu; HHOrAa
OH Kaxercs_ JIBOH-
HHIM, TaK KakK ero
nepeceKkaeT TeMHas
noJjoca.

21 52 | Taccenau A —43 35,23 | —18 25,91 | I'opka HempaBuIbHON
¢dopMmbl;  HauboJee
AipKas TOYKa ee He
coBnajgaeT ¢ IeH-
TpOM TsiKeCTH OGH-
TypHL.

22 94 | Mepcenn C —45 55,10 | —19 45,67

23 30 | Jlopman A —62 37,11 | —0-45,19

24 45 DrieMCTH —44 14,98 —4 29,23

25 120 | Pefinep —54 54,14 | -6 53,62

26 121 | Pefinep A —51 22,90 | +5 7,24

27 72 | Kenaep * —37 57,72 | +8 6,40

28 90 | Mapuit A —45 57,65 |4-12 34,57

29 98 | Munuxuit * —30 11,49 | +9 59,78

30 — | Muauxufi A* —32 02,10 | +9 15,20

31 16 . | Buccapuon —37 16,71 {14 48,47 | Fopka HenpasuJIbHON
dopmul.

32 43 Sinep A —36 49,56 |-4-20 52,03

33 13 | Apucrapx * —47 32,43 | +23 42,23

34 29 | Kapauuu —24 2,76 |-+33 41,28 | Kparep, BOCTOUHAS
yacTb KOTOPOTO OT-

: KpbITa.

35 76 | JlamGept F —18 26,7 |+26 27,53 | Fopka yraooGpasuoit
¢opMbl,  OTKpHITasdA
K BOCTOKY.

36 106 | ITuko B —8 11,562 |+43 11,45 | Fopuas uens ¢ Tpems
pepuname,  O6n-
€KTOM  siBJfleTCH
cpeiHsil BepUIHHA.

37 127 | Mapn A —42 33,24 |+47 31,78

38 24 | Byre —35 40,67 |52 12,09 | O6bekT KaunOOGpas-
Hoft QopMbl C Bep-
WHHOK K BOCTOKY.

39 11 Apxumen A —6 23,92 |4+28 1,33

40 79 | Jluuuefi 411 47,08 |+-27 42,36

41 17 | Becceab +17 53,77 | -+21 42,57

42 116 | ITocumonut A* | -1+29 28,75 | 431 39,34

43 41 Epaokc A +20 4,95 |--45 47,09

44 62 | Fepkynec D* |+39 7,72 | 446 22,28 | Sxcuentpuueckuli Kpa-

’ Tep B I0XKHOH M0JIO-
une [epkyJeca.
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I1podonscenue

Cenedorpadnyeckue

M OM
glﬁ?beilz Hm:oep }égiiil;ze KOOpRHHATH Ipumeuanue
Ta MAC
1 | b
45 32 | Legert A +46° 30°,37 | +41° 1,72 Hah qz«;anauHOM Kparo
edes.
© 46 40 | duaumuon G -+55 36,44 | +-56 22,20
47 114 | Tpanas A* +47 4,09 | +27 26,65
48 126 | Ceneka A 469 57,04 | +29 41,44
49 117 | Tlpoka * 446 57,27 |+16 4,78
50 137 | Tapymumuit A | +43 52,46 | +7 16,03
51 95 | Meccobe +-47 37,27 | —1 52,70
52 96 | Meccoe A +46 55,78 | —1 59,85
83 71 | )Kancen B +4-26 41,21 |4-10 40,26 | Kparep umeer cTpems-
HooOpasHyio ¢opMy
H pacnojloeH Ha
TOpHOH Lenmu, HAY-
mwef or )KanceHa.
54 112 | Mauunit A* +26 19,83 {+13 17,52 | OxpyxeHn CBETJILIM
KpyroMm ¢ juame-
- TpoM 3
55 113 | Mannuii * +23 34,69 {+15 18,96 | Llenrpanbuas ropka.
56 136 ' | Take A +20 14,78 | 414 19,58 | Koabueobpasnoh ¢op-
MHI,
57 9 | Aparo A +20 0,30 | +4 34,57 | Ceetyioe  ¢KOJBIO®
¢ OuyeHb  TeMHO#
BHyTpeHHell yacThlo.
58 36 | Huonucuit * +17 19,79 | +2 46,46 | Ouenr sApKHH, OKpPY-
. 2KEHHBIA Jy4yaMH
Kpatep GeJoro use-
Ta, HHOTJA Kaxercs
OKpalleHHHIM B TIO-
Jy6oBaTbI 1BET.
59 129 | 3unsbGepmyar |+12 33,29 | -+6 12,69
60 69 | Curunyc +6 17,49 | -+7 46,08 | Pacnonoxen B Bep-
wkHe yraa, obpa-
3yeMoro AByMs 6oJib-
LIMMH  TPeUIMHAMH,
XOpouo  BHAHMBIMH
Jaxe HPH He OueHb
GoAbIHX  yBeauue-
HUAX.
61 143 | Teon crapumi |--15 26,04 | —0 47,79
62 142 | Teon Maamumit | -+15 50,43 | —2 33,52
63 70 | I'umaTtua B 424 10,46 | —0 34,61
64 66 | 'mnnapx C* -+8 14,60 | —7 46,04 | Tpu snpxux Kparepa
Ha npsiMOft JIMHMH H
TMOYTH Ha PaBHBIX
paccTosiHUAX  ApYr
oT Apyra,
65 68 | M'mmmapx G* +7 25,94 | —5 0,92
66 67 | Tunnapx E* “+7 0,62 | —2 52,40
67 | 145 | Tpuckuekep * | ~+3 37,43 | -+4 10,65
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A

[ podorscenue

CenenorpadudueckHe
oMe:! Me!
v.l)-ltibexg H:o P *},21‘;‘}“;? KOOPRHHATH TMpuMevaHue
Ta MAC
! | b

68 147 | Ykepr* 4+1°23 32| +7°43,47 | meer dopmy Tpe-
yroJIbHHKaA C 3aKpYT-
JIEHHBIMH YTVIaMH.

69 20 | Boge —2 2591 | +6 43,04

70 99 | Méctunr —5 50,10 | —0 41,31

71 100 | Méctunr A* —5 10,32 | —3 11,40 | Oaun U3 caMbiX APKHX
06beKTOB  JYHHO#

- NOBEPXHOCTH.

72 73 | Jlanaug * —8 35,28 —4 27,88

73 105 | Ilsppu A* —15 56,69 | —9 30,63

74 56 | I'epuke B* —15 14,27 | —14 33,76 | Xopowo 3ameTeH Aa-
e Ha rpaHHue Te-
HH, TaK KaK pacro-
JOXXeH Ha OCTpHe
JlexKauero cepepHee
GoJibLIOro  CBET/IOTO
nsATHA.

75 35 | Oasn A —7 42,85 | —12 12,60 | Kpartep na ioro-sanaa-
HoM Kpaio JI3BH.

76 118 | [roxemeli A —0 48,10 | —8 30,49

77 8 Aabponc A —2 41,87 | —13 20,84 | Majenbkas LeHTpasib-
Hasd TropKa, OKpY-
JKeHHaf TE€MHbLIMH
00pa30BaHHIMH.

78 — [Tuko *

79 — | Peituep X Cpersioe  oBajbHOe
NSTHO C HEPE3KHMH
OUepPTAHHAMH K BO-
ctoky ot Pelinepa.

80 — | Kentep A Ceerjlasi  TopKa 10ro-
sanajnee Kensepa.

81 — Konepusx Henrpanbuas ropxa.

82 — Byannanba LlenTpanbuas ropxa.

83 — | Tuxo IlenTpanbHas ropka.

84 — | Mauunauit LlenTpasbHas ropka.

8 — | Menenai LienTpasbHasi ropka.

86 — | Tlaccenau A’ —39 25,6 {—15 08,6 CpeTJyioe  OBajlbHOe
NATHO Ha  cesep-
Hom kpaio ["accennu.
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§ 4. UHcTpykuns nas HaGaogeHuil naaner

3a nocnexHue rojbl H3yyeHHe NJAHET METOAAMH acTPO¢HU3HKH
H KOCMHUYECKOH TEXHMKH chesajo GoJbliHe ycriexd. OHAKO Jlaxe NpH
TOM Pa3BHTHH, KOTOPOE MOJIYYHJH B IJIaHETOBEACHHH COBPEMEHHHE
METOJH, BH3yaJbHbie HaG/MIOAEHHS NJIaHeT OTHIOAb He MOTePAJIH CBOEro
3Hay€HHs, H JIOOHTENb CO CBOHMH CKPOMHBIMH Cpe€ACTBAMH MOKET
NPHHECTH TOJb3y HaykKe, eciH OH GynerT paboTaTh CHCTEMaTHYECKH,
ICHO MpeACTaBJsAs ceGe uedb, KOTOPYIO JNOJKHBI MPeCciefoBaTh €ro
Ha6oqeHHsA.

Hab6moneHHa nJjaHeT SABJAAIOTCS IJdA JOOHTeNs acTPOHOMHH 3Ha-
upteNbHO GoJiee TPYAHBIM Jlen0M, 4eM HalJ/iofleHHs MeTeopoB, mepe-
menHsx 38e3f H Cosnuna. Ilpu paccmaTpuBaHuHM HeTajlelt Ha nmoBepx-
HOCTH IJIaHET OT Habuojarens Tpebyercs 6osbluasi BHHMATENbHOCTh
¥ TepTeHHe, TaK KaK He6O/bIIHE BUAUMbIE PAa3MEPHI IIJIAaHETHBIX JHCKOB,
HecnoKoHCTBHe aTMOC(ephl M JApOXAaHHE HHCTPYMEHTa CHJABHO 3a-
TpyAHsIOT padoTy. s Hab/ioAeHHH 10BEPXHOCTH IVIAHET HeOOXOAHMa
Tpy6a ¢ AnaMeTpoM OObeKTHBa He MeHee 80 MM, a cepbe3Hble pe3yJib-
TaTH MOT'YT GHITH MOJYYEHBI ¢ TeseckonoM oT 150 mm H GoJblue.

Tlpexje 4eM NMPUCTYNHTb K HAGJIIOAEHUAM, HYXKHO TBEPAO YCBOHTb
clefylollue NpaBHIa, KOTOPHE AOJKHBI ObITh MOJNOXKEHHI B OCHOBY
paboTkI.

1. KonnekTHBHEE HaGmioAeHHs, T. €. HaOJIOAEHHA KPYXKa HIH
rpynnel HaGiiofarened, HMEIOT ropasfo OOGJbIIYIO LEHHOCTb, YeM
HabaiofeHns onuHouek. Ilpu sToM, pasymeercsi, KaxkAblii Habmona-
TeNb JOJIKEH BeCTH paboTy camocToaTeNbHO. Hiu B KoeM ciiyyae Heylb3st
COBETOBATbCSA HJH CPaBHHBATh PHCYHKH BO BpeMs HaG/OAECHHH.

.9, BoJbluoe 3HaYeHHe HMEET CHCTEMAaTHYHOCTb B pabore. OTAEIb-
Hble OTPLIBOYHbIE HAGJIIOJEHHS He NPeACTaBAsIOT NOYTH HHKAKOH LeH-
HOCTH.

3. Tpu HaGofAeHHAX BCETAa HYXKHO OTMEYaTh HJM PHCOBATh TONb-
KO TO, YTO Ha6mojaTe]b BHAMT JOCTaTodHO sicHo. Jlerasnu, peanb-
HOCTb KOTOPHIX COMHMTENBHA, Jyullle He pHcoBaThb. B Kpaiinem cayyae
B NpuUMEUaHHH Hano -OrOBOpPHTH COMHHTEJ/IbHYIO BHAHUMOCTb lIaHHOﬁ
zeranu. ClenyeT oroBapuBaTh TaKiKe CJydaH, KOria HabmioAaBiuascs
neTanb Gbla BHAHA 0COOEHHO OTUETIHBO. PHCYHOK JIO/IKEH KaK MO2KHO
TOUHEE NepenaBaTh BHJ MJIAHETHL.

4. O6nanas HeOOJbLUIMM HHCTDYMEHTOM, He Halo 6paTbcs 3a He-
NOCHAbHBIE 33JayH (HampuMep, MbITaTbCs Hal/OAaTh AETANH Ha MO-
BepXHOCTH Mapca B 80-MH/IMMETPOBHIA pedpakTop). ITO NpHBEAET
K TOMy, 4TO HaGiiofaTeJb HauHET PHCOBAaTb HE TO, YTO OH BHAMT, a
70, YTO €My KaXKeTCsl WJIH YTO OH XoTes Obl yBUAETH, T. €. K HCKaxe-
HUIO JEHCTBHTENbHOCTH. He HYKHO CTPeMHThCH NMPHMEHATb GoJjbluioe
yBenuueHue, a Jy4we BhHIGpaTh TO YBEJHYEHHE, NPH KOTOPOM AeTalH
BHIHB HaHboJee SCHO. '

Mpex e yem HayaThb 3apHCOBBHIBATb NJIAHETH, MOJE3HO MONPAaKTH-
KOBAaThCA B 3apPHCOBKaX C HaTyPHl H NPHYYHTH IJia3 K pacCMaTPHBaHHIO
naaner B TpyGy. [Ipu HaGIIOZEHHH HYXHO CTPEMHTBCH K TOMY, 4TOGhE
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LMCK MJIaHeTh HaXOJHJCA B LEHTpe MOJA 3peHHsd, LAe n3o6paxkeHus
nanbosiee OTYETIHBHL. ‘ .

3apucosku Benepu 1 Mapca MpOU3BOAATCA Ha 3apaHee NPUIOTOB-
JIeHHBIX AUCKAX — OKPYXHOCTAX NHAMETPOM 50 mm. Jns pHCYHKOB
IOnurepa m CarTypHa, MMEIOIUX 3aMETHYIO CIHIOCHYTOCTb, NpHME-
HSIOTCH OBAJbHDIE NUCKH, BHIUEPUHBaeMbie CJELYIOUHM 06pasom
(puc. 140) : npoBoauTCA TFOPH3OHTAAbHAA JHHUA amuuoit B 50 MM —
OHa GyleT u306paaTh SKBATOPHA/IbHLIH NHAMETP IIaHETHL Ha nedi
OTMeuaercsa LEHTP W Ha PacCTOsHHHM 2,5 MM OT LEHTpa HaHOCATCSA He-
THIPE TOYKH: BbilUe ero, HHKE H 110 GOKaM. 3areM HUPKYJIeM IPOBOAATCA

: geThIpe AYTH: U3 BepXHEH TOY-
KH BHH3 H H3 HHXXHEH TOUKH
BBEpPX pajguycoM B 26 MM, H3
GOKOBEIX TOYCK — DajHyCcOM B
22,5 mm. Kaxnas ayra oxBarhbl-
Baer 90°, u BCce OHH OYAyT CIY-
XKHTb  NPONOJIKEHHEM OflHA
apyrot. Pasymeercsd, Takoe
NOoCTPOeHHe He HYXKHO JeJarb
19 KaXkJAoro PHCYHKa, a Jyu-
‘ e 3apaHee 3aroTOBHTb Kap-
Puc. 140, Opanbublii WaCJOH A 3aDACOBKA Je- TOHHbIE LIaGIOHbI (OB"‘I'Hx"’iﬂ’li:l H
ganeit #a pxuckax IOnutepa uauw Carypha. prI‘JIbIﬁ) u O0OBOAHTH HX Ka-
paunamoM. Ilpu 3TOM HYXHO
yuectb, 4TO WIaG/NOH JOJIKEH OLITh MeHblIe HYXKHOIo pasmepa Ha
1—1,5 Mm.

Bce puHCYyHKM HYXHO JenaTb B crelHa’bHOH TeTpajH HJIH
anp6oMe (OTAENbHOM /sl KaXIoH MNaHETH), Ha xopouwe#i Oy-
Mare, NHPOCTEIM MATKHM Kapanjauwom. Hal KaxIbM PHCYHKOM
cTaBHTCH ero mopsaaxkoBeii Homep. [log PHCYHKOM YyKa3biBaeTCs:
1) nata u Bpems HaGmoneHHs (O JEKPETHOMY BpeMeHH); 2) uH-
CTPYMEHT, AHaMeTp OOBEKTHBA M YBETHUYCHHE, 3) KauecTBO H300pa-
seHus; 4) daMunns, HMS H OTYeCTBO HaGiioparens; 5) npumeua-
HuUA.

BpeMs HaO/IOfeHHs 3aMUCHIBAETCA B MOMEHT HaHECeHHs camo#t
WHTEHCHBHOH JneTalH (CM. HHXKe) C TOYHOCTHIO IO 1 MHHYTH 144
Mapca, Onurepa u CarypHa H 10 5 MunyT Ais Benepn. Ilonpaska
4acoB JOJIKHA ObiTb H3BECTHA C TOYHOCTBIO 10 1 MHHYTHL KauecTBo
H306paKeHHs PEKOMEHLYeTcsl OUEHHBATh MO caenywoieil maTubaNIb-
HOH 1IKane:

1— u3o6paxeHue CHJAbHO JPOXKHT, BeChb IHCK CTPYHTCH, HHOrId
wcKa)aercs ero (opma, OH OKpalIMBaeTCsi B NEPEMEHHbE UBETa;
JIeTaNH He BHIHB; APKOCTb (pOHa HeGa MEHsETCsH; BpeMEHaMH usobpa-
eHHe COBCEM PacCIIRBAaeTCH;

92— u3o6paxceHue KoneGnercs; AMCK 3aMETHO CTPYHUTCH, HO ¢dopma
ero He MCKAaKAeTca; OKpAllMBaHHe HEBEJHKO, SPKOCTh (oHa Hefa
[OUTH He MEHSIeTCsi; Ha JHCKe BHAHbI TOJIbKO CaMbie KpYMHbIE NeTalll;
cnabrie BHEIIHHE YaCTH INIZHETH! Pa3MbIThL;
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3—n3o6paxeHHe AOYTH HENOZBHXKHO; Kpas JHUCKa CJerka CTpy-
ATCA; BUAHKI BCE OCHOBHBIE JeTa/H; APKOCTh (oHa HebGa He MeHAeTCH]
HHOTAa Habmoaatorcss KpaTkue (1—2 ¢) ycnokoeHHd; -

4—ns3o6paxkeHne pe3Koe H HENOJBHXKHOE; Kpasi JHCKa YeTKHe;
BHAHB MeJNKHe JeTaJd M cjabble 9acTH IJIAHETH; YacTO HAaCTynaloT
MOMEHTH! MOJHOTO YCNOKOEHHS;

5—n3o6paxeHHe BCe BpeMs HCK/IOYHTENbHO Pe3Koe; APOKaHHA
¥ NOMYTHEHHA pellkH (4yepe3 5—8 c); camble MeJKHe JAEeTaJH BHIHHL
YeTKO, KaK Ha DHCYHKe; HHCTPYMEHT BHACP2KHBaeT MaKCHMAJbHhIE
IV HEro YBEJHYEHHS.

B npuMeuaHHH HYXXHO YKa3blBaTh, HaCKOJNBKO fICHO OblIH BHIHED
JeTalH, JaBaTh ONMCAaHHA HanGojiee HHTEPECHHX H3 HHX, OTMeyaTh
NOMeXH NpH HabMioJeHusax (AbIMKa, NpoxoAasiHe obn1aKa, HECHOKO-
crBue arMocdeps! H T. IL).

Benepa. Habatwolderus ¢pas Benepoi. HabaiofieHus COBETCKHX acTpo-
HOMOB (B TOM 4HCJe Jio6GuTenel) nokasanu, 4To Hab/aiofaemass ¢asa
Benepnl CHCTEMaTHYeCKH OTKJIOHAeTCS OT TeopeThyeckoid. IloaTomy
NPEeJICTABJSIOT HHTEPEC CHCTEMaTHYeCKHe 3apHCOBKH a3 BenepH,
KOTOpHIE MOXKHO MPOH3BOAUTH, Hab/olasA nJaHery B TpPy6y pasMepoM
or 60 MM 1 Bhue.

Ha6mopenus ¢a3 Benepbl oco6eHHO HHTEpeCHH B cleiylolnne
snoxu: 1) xoraa ¢asa 6auska Kk 1, T. e. Benepa BuAHA, Kak mouTH
noAHu# JAuCK; 2) oKoso ¢asul 0,5, Korza TepmMHHaTOp 61HM30K K npd-
Mot JIMHHH; OUYEHDb BaXKHO ONPEJAEJHTb MOMEHT, KOTJ1a OH CTAHOBHTCA
coBepLIEHHO MpsAMBIM; 3) npu Mansix dasax (menee 0,2), korna Benepa
uMeeT BUJ y3Koro cepmna. HaGmiozenHs B 3noxu 1) u 3) 3aTpyAHEHH
BeseacTeHe 6ansoctH Benepsl K ConHILY; NO3TOMY HaGJIOAaTh €€ MOXKHO
TONBKO AHeM. HaliTH niianery nHeM JIETKO, €CJH HHCTPYMEHT CHaGxKeH
pasleJeHHBIMH KpyraMH. B nmpoTHBHOM c/lydae HYXHO IPHMEPHO pac-
CYHTATDb €e M0JIOKEHHE Ha He6e H «IOBHTb» ee B TpyOy, OCTaBHB caMoe
manoe yseauyeHune. OKoO BpeMeHH HanGoJbIlero yjajeHus Beuepsl
ot CoJTHIIa UMEET CMHIC/ Hab/aioaTh ee a3y Kak JHeM, TaK H B CyMEpKH
H HOUBblO, JeJasi 3apHCOBKH uepe3 kKaxjiple 15—20 munyr. Takue
HaG/M0JCHHS [O3BOJAT H3YYHThb BJAMSIHHE HpPajHaLHH.

3apucoska naarems: HauHHAeTCA ¢ HAHECEHHs JIHHHH TEPMHHATOpa
(TPaHHLB! OCBELIEHHOH ¥ HEOCBEUIEHHOH 4acTell IJaHETHI). CHauana
Halo CTapaTbCs NMPABHJIbHO nepelaTh ¢a3y H yAJHHEHHE POroB cepna.
IIpu naoxom H30OpaKeHHH 3ITHM NPHXOAUTCA OrPaHHYMBATHCA.

3aTeM NpHCTyNMaeM K OCMOTPY BHAHMOrO JHCKa IJIAHETHI, KOTOPHIH
NpoBOAUTCA B CJEAYIOLEM NOpAJKe:

1. OcmatpuBaem TepMuHaTop. Ha TepMuHaTOpe MOryT OHITh CBET-
Jble BLICTYTIB 4 TEMHbIE «3aJIHBLIY. BepXHAA H HHXKHAS MMOJOBHHEI €T0
MOTYT GHITh He CHMMeTpH4YHbI. OcO6eHHO YacTO TEMHBIE 3aJHBBl BHAHBI
Ha TEPMHHATOPE OKOJIO POroB, BBHAY Y€ro TEPMHHATOP MOYTH HHKOrJa
He ¥MeeT NOJMYJIHNTHYECKOH (GOPMEL.

2. OcmarpuBasi pora cepna, Npexjie BCero OTMEYaeM HaMHUYHE HIH
OTCYTCTBHE yIJiHHeHHus poroB. Ecnm pora yAJnHHEHH, TO Ha PUCYHKe
HX KOHIBI OTMEYaloTcs CTPEJNOYKAaMM, YTOGEI MOMHO OBLIO OLEHHTHb
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yron o, Ha KOTOPHl yAIuHsercsa Kaxawlit por cepma (puc. 141).
Hepenko oauH u3 poroB OblBaeT Pa3MbIT, B TO BpeMsa KaK ApYroi
puseH pe3ko. Ha TepmMuHHaTOpe y PpOrOB HEKOTOpbie HAOJIOfATeNH
WHOrJa BHAAT JOBOJNbLHO pe3kue 3a3yGpuHbl. Ilpu Goabuinx ¢asax Ha-
O/II0JAIOTCH TaKKe 3aKpYTJIeHHs TEPMHHATOPaA.

Mo BeauyHHe yIJIUHEHUS POTOB cepra nocje o6paboTKH MOXKHO om-
pefenuTh LJMHY CyMepeuyHOH 1yrH B atmocpepe BeHepwl, uTo npel-
/ CTaBJ/IsIeT HHTEpeC IJIS H3yUeHHs ee CTpoe-
HUS.
3. Ocmarpunaem aum6 muanersl. Ha

aum6e MOTyT HabJMI0NaThCA CBETJIbIE M-
paZUHpYIOIiHe BLICTYIILL.
4. OcmartpuBaem camblii AucK (cepn).
Hau6osaee 3ameTHO Ha AUCKe Benepwl mo-
TeMHEHHe y TepMHHaTopa, HMmerwollee ¢op-
my cermedta. [lpu pasHbix ¢asax 3TOT
CerMeHT U3MEHseT CBOIO WHPHHY. Jpyroi
XapaxTepHO# 0COGEHHOCTbIO BuJa Benepsl
4 AABJISIIOTCA CBETJIbIE 06J1aCTH BAOJb JHMOa.
310, MO-BUAUMOMY, CJIECTBHE KOHTpacTa.
5. Jetanun Ha Benepe npeicras-
Puc. 141. K onpenenenuio yanu-  JISIOT COGOH OYEHb Pa3MbIThie H HEsSCHbIE
Hewus poros cepna BeHePH.-  ofpa3oBaHHs, HMEIOLIHE, BEPOATHO, 06/1ay-
Hyio npHpoay. TemHple nNATHa OOLIYHO
HMEIOT BHITAHYTYIO hopMy, Oeibie — okpyrayio. Ha pucyHke tem-
Hple 006/1aCTH 3aTYHIEBLIBAIOTCH, a CBeTJble OGBOJAATCS NYHKTHPOM
(puc. 142). Ceetuble 06/1aCTu HEPELKO BHIAAIOTCA 32 IUMO H TEPMHHATOD.
Ha6moneHHs TakuX BBICTYNOB MNpPeACTaBAAIOT OCOOEHHBIA HHTepec,
MOCKOJMILKY OHH CO31aloTCsl, CKopee Bcero, o6JakKaMH THIIa HallHX
cepeGpuCThIX 06JaKoB (cM. § 12), HaxXOAsLWIHUMHCSA Bblllie OCHOBHOrO
ob6nauynoro cjos Benepnl. Ilo aTuM HaG/IIOACHUAM MOXKHO ONPEESTHTD
BBICOTY BEPXHHX O0JIaKOB Ha/l YPOBHEM HHKHHX.

Jns Toro yro6bl BOOCJAEACTBHH NPH 06pabGoTKe MOXHO OblIO OT-
JIMYaTh peajbHO HaOMOAEHHbIE NeTalH OT CAy4YalHBIX JepeKroB 3a-
PUCOBKH, J€TaJ/H C MOMOIULbIO BHIHOCHBIX JIHHHE o6o3Hauyaiorcs Oyk-
BaMM ¥ 3aMHCHIBAIOTCH TaK, KaK 3TO MOKas3aHO Ha puc. 142

CBeTO(GUILTPH CHJBHO BJAMSIOT Ha KOHTPACTHOCTb AeTased Ha Mmo-
BEePXHOCTH BeHephl. MHOTOUMC/IEHHHIMH HaGJIONEHUSIMH ObLIO yCTa-
HOBJIEHO, YTO KOHTPACTHOCTb TE€MHBIX AeTajeil pe3Ko YBeIHYHBaeTCs
npH HaGJIONeHHH Yepes CHHHA uau roay6o#t ceeTopunbrp. OLHAKO
CHHHil CBETOGHJIBTP HECKOJbKO yXyAiaeT ofllee KauecTBO H306pa-
senus. [IpH n10X0H NpO3payHOCTH BO3AyXa ANs OcnableHus paccesi-
HOrO CBeTa He6a HAlO NPUMEHATb XKEATHI HJIH OPaHXXEBbli CBETO-
duabrp.

B ciyuae BeuepHHX ¥ HOUHBIX HaOMIOJEHUA A5 CHHIXEHHSA APKOCTH
auaHeTH (Co3faolieli HeNPHUATHOE BredaTJelHe «6JEeCKOCTH») MPHXO-
JAMTCA CTaBHTb HEATPAJbHBIN GHALTP HAM AHADPArMHPOBATb OOHEKTHB
Teneckona. OGBIUHO BUAUMOCTD AeTaJsiell py 3TOM yJayuliaercd, a rjaas3
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He TaK CHJIbHO yToMJsercsa. MHorue HabmojaTend yKashlBalOT, YTO
Boirojnee Benepy nabmionaTh He HOYBIO, @ JHEM HJHM B CYMEPKH.

[Tpn HaGmoneHHSIX CO CBETOQHABTPAMH HYXKHO OIEHHBAaThb BH-
AUMOCTB CBET/IBIX M TEMHBIX JeTajedl M (opMy TepMHHATOpa APH Ha-
GMIOJEHHH C KaxKAbIM (MJIBTPOM HJIH IPOM3BOLMTH 3aPHCOBKH OT-
AeNBbHO 7S KaXkaAoro ¢uibTpa. Takue HaGMIONEHHA MOTYT 1aTh Opej-
cTaBJIeHNe 06 OKpackKe Jerasneil.

CneuyeT HaIIOMHHTb, 4YTO K HaﬁJIXOlIEHHIO Jeraneit Ha MMOBEPXHOCTH
BEHepr HAJO0 TOIAXOLUTh C BeJHuaHinei OCTOPOXKHOCTBIO, TAK Kak

N2 /23

30.07./957 -
78430 TDexp,
Zeiss 3”
E 720 %
" 38 danna
Les Sunétipo

Haba, A, f’oap,bml

& - denap odndims 7 youribo il @ 360, )
) & -~ mewnar Puevea bor mEPMUN NGO ;
C ~ desap odpacms v sirde;
ol = Cymepewsiri CNON] (cumwil &)
€~ merwaR roneca (cunud sh.) )}
K~ denoe nemwo, ' 5
| Temnsre pesianic ycusubormicn ¥ cumuts gb,

s _J;-j.vao, wyoboarenie cnonotive e,
%anfo/ welsmgervi yopowse,

Puc. 142, Tlpumep aapucoﬁKxi " aan;cu B KypHane Habmojenuit Benepsr

OYeHb YaCTO TH JAETaJH HACTONLKO CJalBl H Pa3MbITHI, YTO BO3HHKAIOT
COMHEHHS B HX peasibHOCTH. ‘

Mapc. 3apucosku nosepxrocmu. HeGosbiofi BHAUMBIA IHUAMETP
Mapca cuIBHO OrpaHHYHBaeT BO3MOXKHOCTb €ro HaGJIONEHHs Cpel-
creamu moburened. Jas Habniogenuss noBepxHoctH Mapca B6/au3M
3MOXH MPOTHBOCTOSIHHA HYXHa Tpyba He meHee 100 mMm, a Xxopouio
, paccMoTpeThb JeTand Ha Mapce yAaeTcsi TOJbKO B TEJECKON He MeHee
150 mm.

Bauxafimune nporuBocrosinust Mapca 1986 u 1988 rr. Gyayt or-
HOCUTENbHO OJIATONPHATHH JJs ero HaGaofeHudt (pacCTOsHHE ero
ot 3eman 6yner 60 u 58 miH. kKM). HyXHO HX HCNONBb30BaTh, KOHEUHO,
B Ipejesax HHCTPYMEHTANbHBIX BO3MOMKHOCTEH HaGJiozaTens.

IIpu maGmonennsax Mapca OGbLIMHO HE PEKOMEHAYETCA H3ydaTb
onyGNMKOBaHHbIE KapTHl H PHCYHKH Mapca, 4ToGel GBITb COBEPIIEHHO
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cBOGOAHBIM OT TOATOHKH HaGIoAaBIUEACS KapTHHBI Jetajefl Kk Ka-
KOH-1160 KapTe NJaHeTH, YTO 4acTo 6LiBaeT y HauMHaOMHUX Habhawoaa-
Tenei. °

TeM He MeHee Jisi HEKOTOPHIX HAOJIONEHHH (HanmpHMep, Npoxoxie-
HHS jeTajell uepe3 LEHTPaJbHHA MEPHAHAH, OUEHKH MX HHTEHCHB-
HOCTH M Ce30HHBIX M3MEHeHWil) 3HaHHE Ha3BaHHH OCHOBHEIX JeTaJsel
Mapca neo6xonumo. [losTomy Jydlie BCero, €C/H HaGsiofaTeNb NpH
H3yueHHH cxemaTHYecKoii KapTe Mapca Gyzer ofpaliaTb BHHMaHHe
JUIIb Ha ofliee pacmosioKeHHe JeTajiedf, HO HE Ha HX ¢opMy M NOA-
poGHbe ouepTanus. HyXHO IOMHHTE, YTO BUIHMbIE OUEPTAHUA nertanei
TNOZiBEPIKEHB 3HAYMTEJIbHLIM HM3MEHEHHSM TOL OT TOola M Jaxe sa
HECKOJbKO Hefesab HaH AHefl. [IpHYuHOH 3TOro Moryr OBITb Ce30HHEIE
H3MEHEHHs, NPOHMCXOASAIINE E€XKETOAHO, H3MEHEHHs oyepTaHnii «MO-
peii», CBA3AHHBIE C KAKHMH-TO MEJJIEHHBIMH NPOLECCaMH, MPOHCXO-
JSmEMH Ha Mapce, M, HakoHell, GLICTPbie BHAMMBIE H3MEHEHHs B pe-
3yJbTaTe NMPOXOXKACHWS NBINEBHIX OGJAKOB H HM3MEHCHHA Ipo3pad-
woctH atmochepst Mapca. Kpome Toro, BHAHMOCTb Jeraneit Mapca
CHIbHO 3aBHCHT OT HX NOJMOMEHHS Ha JMCKe H COCTOSIHHS 3€MHOH
armoceprl. Bee 3TH (paKTOpH! HMEIOT nepeMeHHbIA XapaKrep.

Hau6osiee 3aMeTHHIMH AeTansiMH Ha Mapce siBJSIIOTCA NOAApHbIE
wanky. B 3aBHCHUMOCTH OT HaK/JOHa ocH Mapca H MapCHaHCKOro
BpeMeHH roja Ha HeM OblBaeT BHJHA TO CEBEpHas, TO IOXKHAs 1Iarnka,
T0 ofe cpa3y. MHTepecHO cJeAuTb 33 M3MEHEHHSMH HX pasMepoB H
ouepTaHMH, OTMeuass KaxAbH pas HX TpaHHIbL Oco6GeHHO HHTEPECHHI
5TH HaG/IOJEHHA OKOJO SMOXH HCUE3HOBEHHUS] HJIHM 3HAUATENHHOrO
yMEHBIIEHUs Pa3MepOB IaNKH, KOTAla ee OuepTanHs GLICTPO MEHSIIOTCA:
OHa pa3jieifieTcs Ha YacTH, MHOTAa 00paMaaeTcs TeMHOH KaeMKO# U T. II.

CnefyiOUUMH 110  PasJHUYMMOCTH JeTaNsAMU ABJAIOTCA  CMOPA
Mapca. HauGosee TemMHble H3 HHX XOpOWIO BHIHBLI HA ¢done «mame-
puxoe» (cBeTabIx obnacredl). Xyxe BHIHbI HeGosblINe TeMHbIE NSATHA
(«0asucei»), KOTOPHE MOXHO 3aMETHThb JaJeKo He BCeria.

TTpucTynas K saphcoBke Mapca, HYXHO NOMHHTE, UTO BCJICACTBHE
JIOBOJIBHO GHICTPOrO BpAIUEHHS NJaHETH BOKPYT OCH, pacnojOxkeHHe
JieTaneil 3a BpeMs 3aDHCOBKH MOXET HECKOMbKO H3MEHHTBCH, NOSTOMY
npoilecc 3apHCOBKH HE JAOJ/IKEH 3aHMMAaTh Gonpme 20—25 MHHYT.

CHauaja HYXHO 1O 3HaueHHIO (asbl, B3ATOMY H3 Acrponomuue-
ckoro Kanenaaps, HaHeCTH MOJIOXKeHHe TEPMHHATOPA. Jlo npotuso-
CTOSIHHA TEPMHHATOP DPACHOJIOXKeH cnieBa (MpH HaGJIONeHHH B ac-
TPOHOMHUECKHIl OKYJfp), MOCJ]e NPOTHBOCTOSHHSA — CNpaBa. OxoJo
5MOXH NPOTHBOCTOSHUs (pasa Gamska K 1 Mapc BHINVISAHT TOJHBIM
JIHCKOM.

3aTeM HYKHO HaHeCTH MOJSPHYIO IaNKy H ofiue KOHTYypH oOC-
HOBHBIX feTajeir. IIpu STOM HaJo CpPaBHMBaTb MpPOTHKEHHOCTH L€Ta-
Jiell 1 PacCTOAHUS MEXAY HMMH C AHaMETPOM HJIH pajiyCcoM NJIAHETHL,
AHaue MOXET MOJNYYHIbCH CHCTEMAaTHYECKOE CMELIEHHE BCEX jeraJnen
K CeBEPY HJH K IOTy.

[loclle HaHeCeHHs - KOHTYPOB OCHOBHBIX JieTasledl TPOH3BOAMM pac-
TyWIEBKY, CTPeMACh MNepearb COOTHOLIEHHE HHTEHCHBHOCTEH JAera-
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Jefi. SIpKkHe cBersinie nmATHa OGBOASTCA NYHKTHPOM. Meskue aerann
HaHOCATCA YXKe N0 OTHOIUEHKIO K Gojiee KPYNHBIM, HO He K KpaaMm
ZHCKa, TaK KaK HHaYe HX pacnosoxeHnHe GyJeT HCKaXXeHO BpalleHHEM
NIaHeTH.

Obmue HaGMOAEHHS U 3apHCOBKH JeTajell NOBEPXHOCTH NJIAHETEHE
(TeMHBIX H CBETJHX OSTEH H AP.) NOJE3HO NPOHM3BONHTH, NPHMEHss
JIETKHit OpaHXKeBHIH HJIH KPaCHHH CBETOQHJALTP, MOBHINAIONHI KOH-
TPaCTHOCTb ReTaJiel H YCTPAHSIOMHHA BTOPHYHLIR CHEKTP.

Onpedeserue noroxenus Oemaseld. Tlo pucynkam Mapca MOXHO
COCTaBHTb KapTy NJlaHeTH MPH YCJAOBHH, YTO HaGMIOREHHS OXBaThl-
BaloT He meHee 30—40 nueidt. [eso B TOM, YTO H3-32 Pa3JIHUHS [e-
puoja BpaieHHss Mapca H COMHEYHBIX CYTOK Ha 37 MHHYT KaXXAylo
CIEAYIOULYIO HOUb MBI BHIHM B TOT ke 4ac Ha Mapce 06aacTH ¢ A0/ro-
To# Ha 9° Menbme. Yepes 40 CyTOK Ha LEHTPaJbHOM MepHAHaHE
OKAaXYTCR [TOITOMY T€ JKe AeTasiH, YTO H B HauaJje HabmiofeHui. 3a
910 BpeMsi nmepel Hal.rojareseM NpoiAyT Bce AoarothH Mapcea.

OnHaKO HEJOCTaTKOM 3TOrO METOAa ABJAETCS TO OBCTOSTENLCTBO,
YTO NPH ONPEACJAEHHH IOAFOT JXeTajeli, OTCTOSHIHX XaNeKo OT LeH-
TPaJIbHOrO MepHJHaHa, omHOKa HaHeCeHHs AETANH NPHMBOAHT K BCe
Bo3pacraomiesl onuoke B onpeAesNeHHH ee AOJIOTHL.

[TostoMy A/ TOYHOrO OmpejesleHHsl AOATOT ¥ LIHPOT jeranedt H
COCTaBJCHHA KapTH MJaHETH MOXHO DEKOMEHXOBaTb APYroH crnocob,
npeanoxeHnniii M, beiiepom. OH 3ak/04aeTcd B TOM, 4TO HaGJAIOAATENb
OliEHHBaeT BHAHMOE PacCTOsIHHe JETaJH OT HEeHTPa/JbHOro MEepHAHAHA
(s onpefesieHHs JOJATOTH) H OT 3KBaTopa (4Js ONpENeNCHHS LiH-
porei). Paccrosinue oneRHBaercst B AO/ISIX BUAHMOTO PajHyca IJTaHETHI.
s toro 4ToGBI STOT METOX JaBaj XOpPOLIHE pe3yJbTaThl, HYKHO
OLEeHHBATb pAcCCTOfHHE JeTanell, OTCTOAIHX He Goaee uem Ha 0,5
BHAMMOrO pajMyca NJaHeTHl OT LEHTPaJbHOFo MepHuiHaHa. TOYHOCTH
OHEHKH Yy ONBITHHX Halbnioaartesefi Moxer Joxoxuth xo 0,02—0,03
papnyca, y HEONLITHRIX B Havane Habmoxenuit — 0,1, a nocje He-
Koropoii npakTHkH — 0,05 panuyca. Ilpu 3Tom Bpemsi HaGalOXeHHS
JOJIKHO OTMEUAThCSt ¢ TOYHOCTbIO K0 | MHHYTEL. UTo6H! BAHsiHUE (Da3bl
He CKa3blBaJOCh Ha BeJMYHHe BHAUMOro paiuyca Mapca, HaGMOReHHS
no merofy befiepa cnenyer Haunmmath He panee ueM 3a 10 pmelt 1o
NPOTHBOCTOSIHHSI H 3aKaHYHBAThH He 0o3:ke 4eM uvepe3 10 xmek mocae
Hero. Takue HaGMIOAEHHSA AAI0T BO3SMOXKHOCTD ONPEIesATh AONFOTH Ae-
Tafefi ¢ TOYHOCTbIO 20 +1°% a no HaGmofeHHAM 3a pasHble rOAH —
CYAHTb 006 H3MEHEHHH KOOPAHHAT jerajiefl W JaxKe BLIBOAHTbL CPERHHH
nepHoN BpPAlleHus1 NJIaHeTH! (NPH HAJIMYHH MHOTOJETHHX HabJione-
HUH). :

Humencuenocmd u ysem demased. Vimea B CBOEM pacmopsiKeHHH
130—150-muy11uMeTpoBLIll anoxpomat uian 150—200-MuIHMETPOBLIA
pednexTop, MOXHO BECTH Hal/IOJCHHS 32 H3MEHEHHAMH OKPDAacKH TeM-
HbIX OATEH («Mopeii») Mapca, cBA3aHHBIMH, KaK H3BEeCTHO, CO CMEHOM
BpeMeH rojia Ha NJaHeTe.

Onnako ropasao 6onee nonesnbt GyAyT HaGMIOAEHHS HHTCHCHBHO-
cri Aeranelt Mapca co ceeroduabTpamu. Pexomenpyercs fipHMenats
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o Kpaiigeli Mepe yeThipe CBeTO(PUAbTPA: KPACHBIH, KeThIH, 3eJ1eHbIH
M CHHHil. 3apHCOBKH IOBEPXHOCTH Mapca Haj0 MPOH3BOAHTDL C KaX-
JIbIM CBETO(HJIBTPOM OTAENbHO, OTMEYasi HHTEHCHBHOCTD JeTasedl B yC-
JIOBHOH JecaATHGANIbHOM IJKasie, peKOMEHAOBAaHHOH (ppaHIy3CKHM ac-
TpoHoMoM BokyJepom. '

B sToli mKase TeMHBIH (oH HOuHOro Heba npuHuMaerca sa 10,
a SPKOCTh MOJSAPHOH LIANKH B NMEPHOA MapCHaHCKOH BEeCHb — 3 0.
Ho Tak KaK HaGJI0fATe/o TPYIHO 3aOMHHTb SIPKOCTb IIANKH BECHOH
Ha Becb nepuoj HaOMIOAEHHH, MOXKHO NPHHATbH B KauyecTBe BTOpOH
OCHOBHOH TOYKH LIKaJbI CPEIHIOI0 SIPKOCTb MaTepPHKOB O3 LEHTPa
JucKa, paBhylo 2. Takum oGpasoM, sHaueHHe O0aJlJIOB 3TOH LIKaJbl
6yaeT NPHMEPHO TaKOBO:

—1 — Haubosee sipKHE YYacCTKH MOJIAAPHOH LIANKH;

0 — cpenHaAs sIPKOCTb NOJAPHOA IIANKH;

1 — CBeT/Ible MATHA, BhEIAIONHecs CBOeil APKOCTbIO Ha 0OEeM
(hoHE MATEPHKOB;

2 — MarepukH O/H3 UEHTpa JHCKa;

3 — Hanbosiee ciaGble TEMHBIE NMATHA: «MOpPs», «o3epa» (HampuMep,
Hesperia, Lacus Niliacus);

4 — cpelHHe MO HHTEHCHBHOCTH «MOps» (sanpumep, Mare Chro-
nium, Mare Erythraeum);

5 — Gosee TemHble «Mopsi» (Mare Cimmerium, Syrtis Major);

6 — OCOGEHHO TeMHHIE «MOPS» H OTHENbHBHIE yYacTKH B HHX (Mare
Sirenum, 3anuB Sinus Gomer Ha ceBepHOR oKOHeuHocTH Mare Cim-
merium);

7 — HauGoJiee TeMHBbIE YUaCTKH «MOpei» (I1aBHBIM 00pasoM B ne-
PHOJ BeCeHHEro TasHUs MOJsipPHOk IIaNKH);

8, 9 — JeTaJu Takoii HHTEHCHBHOCTH Ha Mapce He BCTpedalorcs,

10 — ¢on HouHOro HeGa.

Heo6x011MO, OAHAKO, HMETb B BHAY, YTO HHTEHCHBHOCTb «MOPEH»,
Nepeurc/AeHHbIX BhIIle, H3MEHSETcss B JOBOILHO LUHPOKHX IpEle]ax.
[TosTOMY HMHTEHCHBHOCTb TEMHBIX M CBETJIBIX JeTajed HaJo CpaBHU-
BaThb C MHTEHCHBHOCTBIO MaTepukoB OJH3 LEHTpPa AHCKa, Pasic/uB
MBICJIEHHO HHTEpBaJ MeXAy Hell M GoHoM HebGa Ha BOCEMb yacted.

TouHOCTh OLIEHKH B HadaJje HaGMIOfeHHH COCTaB/IAET OKOJO 0,5
Gassa, HO 3aTeM IOBHILAETCA, AOXOAs Yy ONBITHBIX gabJiofarenen
10 0,2 6anna.

B npuMeuaHHsX Hajl0 OTM€YaTb KOHTPACTHOCTDH JeTtanel npu Ha-
6I0€HUH C KaX/IbiM CBETOQHIBTPOM OTAEAbHO, B 4aCTHOCTH, KOH-
TPACT MEXJY TEMHBIMH NATHAMH («MOpAMHP) U CyIIeH, a TAKKe MEXLY
CBET/ILIMH IMSITHAMH H CYIUed.

B oauH Beuep xejaTeJbHO Je/aTh N0 TPH-YETHIpE PHCYHKa UEPE3
KaX/ell CBETOMHJILTP C HHTEpPBANaMH B 30—60 mMuHyT. Bpemsa Kax-
ZIOH 3apHCOBKH JOJI2KHO OTMEYAThCsi C TOUHOCTBIO 10 1—2 MHUHYT B MO-
MEHT HaHeCeHHsl CaMOH OTYETJHBOU JeTalH.

[Tocsie OKOHYAHHs CepHH HaOGMIOJACHHH H3 ONEHOK HHTEHCHBHOCTH
jeTajell B pasHble CBETO(QHJIBTPH MOXKHO MONYYMTb CHEUHAJBHLIE
IOoKasaTeJ¥ LBeTa JAeTajel, NPONOPLHOHAJNbHbIE PasHOCTH MEXAY
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CPElHUMH 3HAYE€HHSMH HHTEHCHBHOCTH Te€X e Jerajefl B 3eJeHHI
H KpaCHbIH (UJBTP.

Habaolenua ceemabvix namen u obaauneix o6pasosaruti. WHorna
Ha Mapce nabmonaiorcs apKHe Gesble NATHA, NpeJcTaBsioume cofoii,
no-puanMomy, obsaka. OHH Jyulie BCero BHJHB CKBO3b 3€JEHLIH U
cuHu# cBeToOHABLTPLI. MIHTEpECHO NpOCaEeNUTb 3a H3MEHEHHSIMH [10JI0-
KeHua M QOpMBI 3THX oOpasoBaHHH. s 5TOTO HYXKHO KaxkAabli
pa3 TinaTeJbHO OTMeYaThb Ha PHCYHKe HX TPaHHUBI DYHKTHPOM.

Hspenka Habumionaercs obpasoBaHue GOMbIIHX GeJNbIX [ATEH, BH-
JHUMBIX CKBO3b BCe (PUJIBTPEL OT KPACHOIrO IO 3€JI€HOTO, HO HEBHAHMbIX
B cuHuH ¢uabrp. Takue maTHa, noxoGHO Habuaronasuumea ¢ 23 no 31
asrycra 1956 r., npeacrasasior co6oi, Mo-BUAHMOMY, TBEPABIE OCaIKH
Ha MOBEPXHOCTH IJIAHETHI.

Ocofoe MeCTO 3aHUMAIOT «XKeJaThle 06/aKa», BHANMBIE B KEeJTHIH
HJIH KpacHBIH cBeTOQHIBLTDP, a Takxe Ge3 GUILTPA H HMEIOIHe, Be-
pOsAITHO, NELIEBYl0 npuponxy. HaGuoneHus 3a nepeMelmieHHEM 3THX
06/1aKOB OTHOCHTEJILHO «MOpeH» W «MaTepHKOB» Mapca AaloT BO3MOX-
HOCTb ONpENEJHTb CKOPOCTb H HalpaB/JE€HHE BETPOB, T. €. XapaKrep
LUPKYJAAUAH B atMocdepe NJaHeTh.

HMuorna cnyomHol c/of «KeaToll ABIMKH» 3aBOJaKHBaeT oGUIHp-
Hele pafioHB! muaHeThl. IIpuMepoM ToMy saBAsierca GoJibliasi NblIEBas
6yps, pasnirpasliasca Ha Mapce B konue cenrabps 1971 r. u npo-
IOMKABIUAsICSl CBBHILIE TPEX MeCALEB.

3HayHuTeNIbHO pexe «KeNThIX 00JaKoB» HaGJIIONAKTCA «CHHHE 06-
Jaka», BHAMMBIE JIHIUb B CHHH cBeToduiaptp. IlpHposa HX oKoHua-
TeJbHO HE BHIACHEHA, HO HanGoJiee BEPOSITHO NMPEATONOKEHHE O TOM,"
9TO OHH COCTOAT H3 JIEAAHBIX KPHCTAJIHKOB.

IIpu Bcex 3apucoBKax Mapca HYXHO 00Gf3aTeIbHO YKa3hBaTh
HalpaBJ€HHE CYTOYHOTO ABHIKEHHS HEe0eCHOTro CBOAA B BHIE CTPEJKH
(a1 3TOTO HANO OCTAHOBHTb Ha BPEMA 4YacoOBOH MeXaHH3M). 10
HeoOXO0HMO. Vil OPHEHTHPOBKH PHCYHKA.

HOnurep. IOnurep MoxkHo HabmonaTh Aaxke B 60-MHIJTUMETPOBLIH
teneckon. M3 Bcex nianer oH npeicraBiaser co6ofi HauGosiee JOCTYI-
Hblfi OOBEKT AJis HaOMOJCHHH B HeOOMbLIME MHCTPYMEHTH Gaarogaps
CpPaBHHTENbHO GOJILIIMM BHIMMBIM pa3MepaMm H YEeTKOCTH JAeTajiedl.

Ha nosepxnoct IOnurepa Bcersa HaGmofaercs psiii TEMHBIX
nosioc, NMPEACTaBAAIOIHX cobofi o6nauHbie o6pa3soBaHus B aTMocepe
naaders! (puc. 143). Ilonoxenwe, ImHPUHA, HHTEHCHBHOCTb H 1BET
3THX NOJIOC 3aMETHO MEHSIOTCH yXKe B T€UeHHE HECKOJIbKHX MeCsleB.
3aKOHOMEPHOCTH, a CJEL0OBaTeJbHO, H NPHUYHHBI STHX H3MEHEHHH elle
He ycraHoBJeHBl. HeKoTopele aBTOpHI NBITAIHCh HAHTH 3aBHCHMOCTh
MeXAy HHMH H COJHEYHOH aKTHBHOCTBIO, HO ONpENENEHHBIX PE3YJb-
TaTOB MOJYYHTb MOKa He yaanock. IlosatoMy HaGaiofeHHs nonoc
IOnuTepa, cpaBHHTEIbHO HECJOXHBIE MO CBOEMY XapaKTepy, MOryT
uMeTb Gosblloe 3HauyeHHe, 0COGEHHO €CJIH OHH NMPOBOAATCST CHCTEeMa-
THYECKH.

Habawdenua nosoc. Lenbio 3THX HaGMIONEHUH SABSIETCA H3ydyeHue
JBOATOCPOYHBIX HM3MEHEHMH HX MOJIOXKEHHH [0 IIHPOTe, IUHPHHLI,
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HHTEHCHBHOCTH ¥ npera. Ha6niofeHHss MOTYT 3aKJi04aThcs B 3apH-
COBKaxX BHJa NMOBEPXHOCTH NJIaHETH H B MHKDOMETPHYECKHX H3Mepe-
HUSIX LWHPOTH K INHPHHEI OJOC.

Puc. 143, Pucynoxk lOnurepa.

Ha fucke mjiaHeTH GHIBAIOT BHAHBI CJIEAYIOIIHE OCHOBHHIE TEMHLIC
TOJIOCHI:
N-tponuyeckas, S-TponHueckas,
N-ymepenHas S-ymepenHad,
N-nonspHas S-nonsipHas.

ToasipHbie nOJOCH HaGMIONAIOTC CPaBHUTENBHO DELKO. O6riyHO
noaspHHie O6/MacTH OHIBAIOT 3aKPHTH OGUHMM MOTEMHEHHEM — IIO-
JSPHBIMM WankamH. VX rpaHHubl OTMEYAlOTCA BCErla BechMa HE-
yBepenno. Mspenxa HaGmojaercsi TOHKas SKBAaTOpHaibHas nonoca
(6nu3 skBaropa).

CBerJible POCTPAHCTBA MEXYy MOJOCAMH NPHHATO HAShIBATDL 30-
namu. Ha IOnnTepe HaGmionaloTcs CHERYIOMME OCHOBHHIE 30HBLL 9K-
BaTopua/ibHas (Mexny N- ¥ S-TPORHYECKHMH noaocamu), N- n S-
Tponuueckue (MEXAy TPOMHYECKHMH H YMEpPEHHEIMH nonocamu), N-
n S-yMmepeHHHE (MEXAY YMEPEHHHIMH M NOJAPHLIMU NONOCaMH).
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~ Hns Toro uTo0H MOXKHO GHUIO OMPENENUTb WIHDHHAY H IHPOTY
NOJIOC B Pas/HHYHBIX yYaCTKaX, HYXKHO MOCTYNaTh CJIEAyIOLIUM 0o6pa-
oM. IIpexae Bcero, HaHOCATCA KOHTYPH KPaeB CaMBIX WIMPOKHX —
TPONHMYECKHX NOJIOC, IPHYEM CHAYA]a HYXKHO HAHOCHTb BHEINHHE Kpas
noJsIoC, a8 MOTOM BHYTPEHHHE. 3T0 yAOGHO HOTOMY, YTO pacCTOAHHE
MeX 1y BHEIIHHMH KPasiMH TDPONHYECKHX IIOJIOC CPABHHMO C PacCTosi-
HUSMH OT 3THX KpaeB J0 MOJIOCOB IJIAHETH, a C APYrofl CTOPOHLI,
paccTosiHHe MeXNy BHYTPEHHHMH KPassMH 3THX NOJIOC CPaBHHMO C M-
pudoit obeux mosoc. ITo oTHOIIEHHMIO K TPONMMYECKHM MOIOCAM HAHO-
catea GoJlee ciaGble yMEpEeHHEIE H MOJNAPHbIE IOJOCH, a TaKke rpa-
HHIbI [TOTEMHEHHHA Ha MOJIOCax — MOJSPHBIX INANOK.

Hab6awderua demaneid. B KauecTBE OCHOBHOH 3afauyH STHX Ha-
GMOJeHHA MOXKHO MOCTaBHTb H3YYEHHE PACIOJOXKEHHS Da3HUHBIX
o6pasoBaHHbIli Ha aucke IOnuTepa no Bricore (ri1y6HHe). CpeacTBoM
Ansi pelleHHs STOH 3ajayH ABJIAIOTCA 3apHCOBKH HanGoJjee Xxapakrep-
HBIX JeTajlelf M ONpPEJeNeHHe NEePHOAOB HX BPAaLIEHHs BOKPYT OCH
IJIaHeTHL.

Heranu nHa aucke IOnurepa MoxHO HabnioaaTb B TeNECKONM OT
120 MM u Bbiue, HO HauGosee MHTEHCHBHEIE 1eTanH, KaK, HanpHMep
Kpacroe namuo, Bupuet 1 B 80 — 100-MHANHMETPOBBIE TENECKOMEL.
Hauie Bcero HaG/IONAIOTCS TEMHBIE H CBETJIbE MATHA, BRHICTYMH H YI-
J1yG/IeHHs B KPasiX I0JIOC, TEMHBIE MOCTHKH H Bya/lH MEX]y HOJOCaMH,
pasBeTBJIEHHA N0JA0C (BUAKH) H Ap. OCOGEHHO MHTEPECHBIM SBJAAETCS
Kpacuoe narHo, Haxonseecs MeXAy I0XKHOH TPONHYECKON H I0XKHOM
yMepeHHO# nosocaMd. OHO H3 roja B roj H3MeHseT CBOH IBeT, HH-
TEHCHBHOCTb ¥ OYEPTAaHHS H, KDOME€ TOro, NEpeMelNaeTcs 0 HOJ-
rore.

IIpu 3apucoBke aeranelt HyXHO HAHeCTH CHadala CaMylQ HHTEH-
CHBHYIO A€Ta/llb, a OCTaJbHbIE HAHOCHTb YK€ [0 OTHOINEHHIO K Heil.
B nepsyto ouepenb HaHOCATCH NeTa/M, HaXOASIIMECH Ha JIeBOH (3a-
nazgHOi) CTOPOHE AHCKa (M6O OHH BCKODE CKPOIOTCS BC/EACTBHE Bpa-
LIeHHA MUIaHeThl). 3aPHCOBKA JOJIXKHA 3aHHMaTb He Gosee 10—15 mu-
HYT, TaK KaK ObICTpoe Bpamenne IOnurepa BOKPYr OCH MOXET NpH-
BECTH K HCKaXKeHHIO KapTHHBI. PHCYHKH JO/IKHBI NPOH3BOAHTHCS
C YacOBbLIMH HHTepBajaMH. [na onpejeneHus: NepHOXa BpPaIIEHHs
KpacHoro nitTHa M APYrux HHTEDECHHX JeTasefi MOXHO OTMeuaThb
MOMEHTBI NIPOXOXKAEHHS MX 9Yepe3 LEeHTPaNbHHIA MEPHAUAH IJIAHETH,
Rensiiuid ee BUAMMBIA AHMCK nomosnam. ITpu Takux HaGMIOAeHHAX
YAOGHO HMeTb B (POKyce OKy/Nfipa BEPTHKAJbHYIO HHUTb, KOTOPYIO
HY>XHO COBMECTHTb C LIEHTPATbHbIM MEPHIAHAHOM IJAHETHI.

Boabmo#i uutepec npencTaBasiOT HAGMIONEHHS NMPOXOKIEHHUSA O]-
HHX JeTajell Ha) APYTHMH. DTH HaG/MIOJEHUS MOTYT JaTh yKa3aHHS
Ha XapaKTep pacloJIOXeHHs mosioc H Aetatedt FOnwurepa mno Bhicore.
Heckonbko pa3 mabmiofanuchk ciyuad, KOTAa TeMHas noJoca Aeauaa
CBeT/IOe NATHO nonosiaM. Hano no BO3MOXKHOCTH onpeaensiTh MOMEHTHL
NPOXOXKIEHHA TAKHX JeTaledl uepes meHTpadbHuiii mepuauad, Ciie-
Ayer o06paTHTb BHHMaHHE H Ha Takue (GoOpMbI JeTasiefl, KaK CBET/IBIE
NATHA Ha (OHE TEMHBIX MOJOC H TEMHLIE MOCTHKH MEXAy ABYMA
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nonocamu. Kak nokasnBaior HaGMIOAEHH, OHH OGBIYHO BECbMa HEXOJI-
roBeuHhbi.

VIHTEHCHBHOCTL IOJIOC H JeTa/efi HaJ0 OlEHHBATh HO YCJIOBHOM
HIKase, B KOTOpoi 6a/1ioM 6 OLEeHHBaeTCss MHTEHCHBHOCTb TEHH CIYT-
Huka Ha Jucke lOnutepa, a 6aniom 0 — spKOCTh 3KBATOPHANbHOMN
308, CaMble TEMHEIE NATHA MOTYyT MMeTh HHTEHCHBHOCTb 5, caMble
sipKHe — HHTEHCHBHOCTb — 1.

B anoxpomar uaH pedeKTOp MOXKHO HalJI0JaTh LBET MOJOC
H neranedl. IlauHble 06 HX LBeTe MOTYT JaTb TaKKe HaOJMIOAEHHSA HX
HHTEHCHBHOCTH CO CBETOQHJBTPAaMH, KOTOpDHIE BEAYTCA TaK Ke, Kak
H B cayuae Mapca. HyxKHO NpOH3BOAHTL HE3aBHCHMEBIE OLIEHKH MH-
TEHCHBHOCTH IIOJIOC H JeTajJeH B KaXKAblH CBETO(HJBTD OTAENBHO.

JKenatenpHo ofpamaTh BHUMaHHE Ha pPas3/uyHa B LBETE II0JI00
CEBEPHOTO H I0XKHOI'O MOJYyLIapHH NJaHeThl, MOCKOJbKY AJIs HHX 3a-
HOJl03pEHA NMEPHOAUYHOCTh B H3MeHeHHH IBeTa. OcoGeHHO HHTEpECHO
Habaozarbh nBer KpacHoro naTHa B TeueHHe psna Jer. [Ipw Bcex
HabJioleHusiX NOJOGHOTO poja HYXXHO He OrPaHHYHBATLCA CJIOBEC-
HLIMH ONUCAHUSMH IBETA, a NOCTapaThCsl BHIPAabOTaTh cebe ysemosyio
wkasy Hanojo6ue mkaiasl Ocrroda, npUMeHsAeMOH Vsl OnpeesieHus
LBETA 3Be3X H MeTeopoB. TaKas IKaja CMOXKET BHIPaGoTaTbCsi TOJMBKO
B pe3yJbTaTe CHCTEMATHYECKHX HAOMIONEHHH IIAHETH C OJHHMM H TEM
K€ HHCTPYMEHTOM.

Carypn. Ha mosepxnocty CaTypHa Takke HaG/110JaloTC TEMHBIE
noJjiocel *) 1 merasu, HO OHH 3HauMTeNbHO cnabee, yeM Ha IOnurepe,
¥ JOCTYNHBl HabmaoneHuo ToabKo B 100—150 muanumerpoBulél Tede-
ckon. MHorpa na CarypHe nosiBasIOTCA ipKue GeJsible MATHA, N0A06GHO
HabuonaBieMycs B 1933 r. Takue naTHa BUAHE 4 B 80-MHJIJIHMETPOBYIO
Tpy6y, ¥ UX HaOJMIONEHHUs NPEACTaBJAAIOT 60abLIOH HHTEpEC, 0COGEHHO
NpH HCHONb30BaHHH CBeTOGUIBLTPOB. JKeJaTeIbHO TaKKe ONpenensTh
ODepHOAEl BpallueHHsA 3THX narteH. B ocranbHoM Habmoxenus CarypHa
He OTJIHYalTCa oT Habmonenuil IOnurepa.

Habrwdenun koaey Camypra. Jlo cHX mop He pa3pelleH A0 KOHIaA
PS4 BONPOCOB, OTHOCAIMXCA K crpoenuio Kojern CarypHa. K Takum
BONIPOCaM OTHOCSITCA: Pas/iHYHe MEXKAy BHEIUHHM, CPeIHHM H BHY-
TPEHHHM (KPEHNOBbIM) KOJbLOM B OTHOIIEHHH pasMepoB H CBOHCTB
COCTABJIAIOIMMUX HX YacTHIL, NPHYHHA KoJeGaHHH OTHOCHUTEJNBHOH sp-
KOCTH BOCTOUHOT'O M 3aMafHOr0 YIIEK KOJblla H NePHOAHUHOCTb 3THX
KoJieGaHuH, TONIMHA CaMOTO KOJIbIia U CTPOEHHE ero B pa3pese H T. A.

. B cBere 31uX BONpOCOB HauGo/N€E HNEHHBIMH HAOMIONEHHUSIMH, KO-
TOpBIE AOCTYHHEI JIOGUTENAM acTPOHOMHH, OBIIH 6bl HaOMIOAEHHS IO-
KphiTHH KoabuaMu CarypHa 3Be3f (fo 8-H BeJHYMHEI), BO BpeMs KO-
TOPHIX G/IeCK 3Be3Jbl CpaBHHBaerTcsl ¢ OJIECKOM OKPYKAIOUIHX 3BE3J
OIHHM H3 METOOB, NpPHMEHSEMbIX NpPH HaGJIOJEHHAX NEepPEeMEHHBLIX
3Be3l. ITonyueHHas B pesysbTaTe Takoro Hab/oJeHHA KpHuBas 6JiecKa
3aTMeBaeMOi 3Be3/lbl JACT CBENEHHS O CPAaBHHTENbHOH IJIOTHOCTH TeX
uyacTell KonMblla, 3a KOTOPEIMH CKPRIBaJach 3Be3ja. K Takum Habmofe-

*) He caepyer npHHHMaTh 8a NMOJOCY TeHb KoJblia Ha aucke CatypHa.
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HHAM HYXXHO 06SI3aTEJbHO NPHJIOXKHTb CXEMAaTHYECKHH DHCYHOK, MO~
KasblBalOWMH, KaKHMH 4acTAMH KOJbLA NMOKPHIBA/NACh 3Be3fa, H CIIH-
COK 3Be3]] CpaBHeHHA. ITH HaG/MIOAeHHsA TPeGYIOT TIATeAbHON noaro-
TOBKH: Hall0 NPEABAPUTEBHO COCTABUTh HEGOJNBLIYIO 3BE3AHYIO KapTy
AaHHOrO y4YacTKa Heba (B mpeienax HOJsSI 3PeHHS TeJecKoma), Bh-
Oparb 3Be3ibl CpaBHeHHsi. TaKHe MOKPHITHA NPOHCXOAST HE 4acTo;
CBENIEHHS O HHX NYOIUKYIOTCA B «ACTPOHOMHYECKOM LHpPKYJIspes
AH CCCP. )Kenatoumne 3aHATbCS NOXOGHBLIMH HAGIONEHHAMH JOJMKHbL
o6paTuThCA B OTAeJ IaHeT H JIyHel MocKoBckoro ormesnenus BAT'O
(cM. c. 365), OTKyZa MOXKHO MONYYHTH BCE CBEAECHHS 06 OXKHIAEMBIX
MOKPHITHSX.

B 80—100 mMun1nMeTpoBbIA TENECKON MOXKHO CJIENUTH 3a «eJe-
nueM KacCCHHH», B KOTODOM HHOIJla 3aMeYaloTCs HeNpaBH/IbHOCTH
(cyxkenuss u pacwnpenns). Ecnu Takas HenpaBunbHOCTL Gyger 3a-
MeueHa, 32 HeH HaJ0 NPOCAENHTb N0 BO3MOMKHOCTH NOXOJBUIE — He-
CKOJIbKO 4acoB, a 3aTeM MONBITAaTbCs MOHMaThb ee B OHO U3 CAEAYIOMHX
NosBJIEHMA (MEePHOJ BpalleHHs KoJbla y AeneHHs KaccHuu okoso
12 yacoB). Ouenb HHTEPECHO HAGMIOAATH KOJMBIO OKOJO MOMEHTOB €ro
HCYE3HOBEHHS, KOTZja OHO CTAaHOBHTCS pe6poM K 3emise *). B sro
BpeMs HYXKHO TIIATeNbHO 3apHCOBRIBATH (OPMY KOJIbLA, NPEACTaB-
JISTIOLIETOC B BHAE TOHKOH CBETVIOH HHTOYKH C PSLOM YTOJIUEHHHA M
paspriBoB. DBumikaiiee Takoe ncuesnoBeHne Kosibua CarypHa Gyaer
HaGmiofatbea gumb B 1995 r. HeGesbiHTepecHO TaKXke CaeiuTh 3a
dopmoii Tenn CatypHa Ha KoJbLie, TAK KaK B Hell HHOTAA 3aMeualoTcs
HEPOBHOCTH.

$erorpaduposanue naaner. IToMHMO BH3yanbHEIX HabmoneHui,
JIOGHTENH, HMEIOIHe B CBOEM DACMOPSMKEHHH TeNecKonm o 150 MM
H BBIIIE, MOTYT 3aHATbCS (OTOrpathMpoBaHHEM IVIAHET H JaXKe MOJY-
YUTh CHHMKH, HUMeIollHe HaYYHYIO [ E€HHOCTD. '

QokycHble paccTOSHHA PepPaKTOPOB TAKOTO AHAMETPa OGHYHO
COCTaBJAT 2—3 M, y pedueKTOpoB cucteMbl HbioToHa — 3Hauu-
TeJIbHO MeHblle. JTO 3HAYHT, YTO CHHMKH IJIaHET, NOJIyYeHHLle B
dokyce obbeKkTHBa (3epKaJja) TesecKona, GyAyT HMeTb OYeHb MaJjleHb-
kit Macmral. Tak, auamerp usoGpaxenns IOnutepa B mpoTHBO-
crosHun npu F = 2 M Gyzer cocraBiaTh 0,4 MM, Anamerp H306pa-
¥eHns Mapca noytH BiBoe Menbure. IlostoMy ¢ororpadupoars
[71aHeTH HYKHO C OKYJIAPHBIM YBeNHYEHHEM.

Ms1 onvueM snech ycTpoicTBO (OTOKaMEpH, ¢ YCIeXoM NpPUMEHSB-
WweHcs npH PpoTorpadupoOBaHHH MJIaHET Ha 135-MHIIHMETPOBOM peg-
pakrope.

B kauectBe Kopmyca Kamepsl Jyulue BCEro HCNOMb3OBaTh 3ep-
KanbHbA oToannapar «3eHHT». [IpeHMyLECTBO €ro COCTOMT B TOM,
YTO 3€pKajibHasi CHCTEMa MO3BOJIsieT HaGJIOAAaTh NVIAHETY HENOCpei-
CTBEHHO NepeA ChEMKOH H BHIOHDATb MOMEHTHI YCMIOKOEHHH B aTMo-

¥) Hcyesnosenus goapia CaTypHa GLIBAIOT eme H OT APYroft MPHYHHHE: KOTa
Connue n 3emas HAXOAATCA NO pasHEE CTOPOHBI OT MJAOCKOCTH KOJIblla, o6paleHHas
K 3emile CTOpOHA KOJIblia He ocBeliaeTcst COMHIEM H MOSTOMY He BHAHA.
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chepe Ana npousBoAcTBa SKcmosuuuii. Kpome Toro, sra cmcrema oG-
Jeryaer HaBOAKY Ha mIJiaHeTy H (oKycHpoBKy. Pororpadupopanue
NpPOU3BOXHTCA Ha 35-MH/JIHMETPOBYIO I/IEHKY.

OO6BbeKTHB H3 ammapata YAaasieTcd H Ha ero MeCTO NPUBHMHYH-
BAeTCA MeTaJ/lIHueckas mepexojHas TPpyOKa, B KOTOPOH 3aKpemsercs
OKYJSip, CAYXAIHH yBeJHYHTENbHOH CHCTeMOH. JIpyrHM KOHLOM
Tpy6Ka NPHBHHYHBAETCH K OKY/JISAPDHOMY KOHLY TPYOBl TeJeckona.
[NonoxeHue oxkyJsipa B Tpy6Ke ROMKHO OHTb BLIOPAHO B 32aBUCHMOCTH
oT ero POKYCHOro pacCTOsiHHA [, AHaMeTpa onpaBbl d H KeJIaTeabHOro
yBe/IHYEHHS CHCTEMHB 0, Ha OCHOBE COOTHOILEHHH

4_D r
d _

i

D o _n L1 _ 1
F? g’ ry rg  f?

rae D u F — puamerp H GOKyCHOe pacCTOsiHHEe OOHEKTHBA TejecKona
(BesiuurHa D/F HasbiBaeTcs OTHOCHTENbHBIM OTBEDCTHEM), 7y H Fy —
pacCTOSIHUA OKYJsipa OT IM1aBHOro (okyca OGbeKTHBA H OT IVICHKH
COOTBETCTBEHHO,

[lepBoe H3 NpHBEAEHHHX COOTHOMIEHHHA BHITEKAET H3 YCJIOBHA
[OJHOIO HCNOJb30BAHHA CBETOBOro NyYKa, HAYIIEro OT OObEKTHBA
TeJIecKona, BTopoe — 3T0 GOpMYJia OKYJ/IsIPHOrO yBEIHUEHHU S, TPeTbe—
XOpolLO H3BecTHas ¢opMyJsa JHH3B. B ciyyae c/0XKHOro OKyaspa
PAcCTOSIHHS £y H Iy OTCYHTHBAIOTCH OT €ro rIaBHBIX TOYEK, a d mpel-
craBJisieT co6oi AHaMerp JIHH3LL (MM ee onpashl), o6palieHHOA K 00b-
ekTuBy. Jlnuna TpyGKU GYAET NPHMEPHO paBHa ry -+ r,. YBeJHueHHe 0
caeayer 6partb ot 5 o 10 pas.

Ilnsa ycTpaHeHus BAMSHHA XpoMaTHYecKo#l abeppauuu_OOGbEKTHBA
H YJy4IIEHHs KayecTBa H300paKEHHs MJIaHeTH Jydiue poTorpapupo-
BaTh CO cBeropuabTpaMu. s sToro B TpyGKe AesaeTcss npopesb,
B KOTOPYIO BCTABJISIETCS METaJJIHYeCKas paMka CO CBETO(H/IBTPAMH.
Pasmephl CBETO(QHIBTPOB AOMIKHH OHTb TAaKOBHI, YTOOB KaXKIBIA U3
HHX MOr HOJHOCTbIO HEPEKPHTb Bech CBETOBOH my4yoK. Ecau cBero-
GUABTPE XOPOLIEr0 KauecrBa, PaMKy MOXKHO MOCTaBHTh BIepelH
oKyJaspa, G/lHke K ri1aBHOMY (oKycy oObekTHBa. EC/HH e CBeTO-
HUABLTPEL UMEIOT MeCTHBIE JeeKTHl (UapanuHbl H T. 1.), PaMKy Jyulue
nmoctaBHTh O/IHXKe K anmapary.

dororpagupoBaHHe CO CBETOQHJABTPAMH MOXeT AAaTh HHTEPECHbLIE
pe3yabLTaTsl B OTHOIIEHHH liBeTa JeTajledl Ha MVIaHETHBIX JHCK2X,
ee/H M3BeCTHA KpHBas NPONYCKaHHA CBETOQUJALTPOB H CHHUMKH
6ynyT KanuppoBaHel. O TOM, KaK 3TO JAEJAeTCs, MBI pacCKaxem
HHXKe.

DKCHO3HUHH HOMKHBI ObITh KAK MOXHO Kopoue, 4TOOl KoJeGaHHs
BO3JyXa 8a BpeMs SKCIO3HIHMI HE HCNOPTHJH U300paXKeHHA MJIAHETH.
[TosToMy peKOMeHAyeTcs NPHMEHATH BHICOKOUYBCTBHTEJNbHbIE COPTa
n1eHoK (ayBeTBuTeNbHOCTBIO 130—250 eunnu F'OCT) tuna «Hsoxpom»
nayu «MsonamxpoM», KoHrpacTHeie. C Apyrodd CTOPOHEI, MJEHKH BhI-
COKOlf 4YBCTBHTEIBHOCTH HMEIOT JOBOJIBHO GOMBILOA pasMep 3sepHa
$OTOSMYJ/IBCHH, H MOSTOMY BHIGOD UyBCTBHUTENBHOCTH NOJIXKEH 3aBH-
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CeTb OT pasMepa H306paxkeHHs IJIAHETH. MOXHO peKOMEHAOBaTh Ciie-
Aylolixe npenesibHele 3HAYE€HHS YYBCTBHTENbHOCTH MJIEHOK:

Luamerp msobpaxenus (mm) 1 1,5 2 4 6
Yysctearenpnocts (TOCT) 65 90 130 250 350

ITon6op skcrnosunuit npoussonutes NMyTeM NONYYeHHS PsRa CHHM-
KOB NpH DasHEIX BHIIEPXKKAX, BO3PACTAIOUIHX B reOMETPHUECKON mpo-
rpeccun. Bribupaercs Takas BbiAepxKa, npH KOTOpOH H306paxkeHue
{ITAaHETEl HMEET CpelHee MOYEPHEHHE H HaHGOJBIIYI0 KOHTPaCTHOCTbH
Jeranen.

MoXxHO peKOMeHAOBaTh A5 OPHEHTHPOBOYHOTO BHIGOPA BHIAEDIKEK

Crepyiomyo Tabmuuy (W18 OTHOCHTEJIBHONO OTBEPCTHS OGLEXTHBA
1:16):

HyscTBHTEAbHOCTE (TOCT) YyscTeuTeabnocts (FOCT)
Inanera [Mn1anera

90 | 130 | 250 | 350 90 | 130 | 250 | 350
Benepa 0s,03 | 08,02 | 08,01 — Onurep 13,21 08,8 08,4 08,3
Mapc 03 10,2 |01 08,07 Catypu 45 1 30 11,51 1,0

ITpu uHOM OTHOCHTENBHOM OTBEPCTHH OGbEKTHBA BBIAEPIKKY HYXKHO
H3MEHHTb OGDAaTHO NPONOPUHOHAIBHO KBaApPaTy OTHOLUIEHHS 3TOTO
OTHOCHT€JIBHOTO OTBEPCTHS K TOMY OTHOCHTEJNbHOMY OTBEPCTHIO, LIS
KOTOpOro npuBoauTcs Tabauuna. Hanpumep, npu D/F = 1:8 na
IyieHKe 4yBCTBHTeNbHOCTBIO 250 en. T'OCT cuumats IOnurep myxHO
¢ Begepx;kod 0,1 c.

OueHb BaXKHHIM 3JIEMEHTOM MNOATOTOBKH K ¢doTorpaduposanmio
NJIaHEeT sBasieTcs (QOKyCHPOBKa Kameph. I'pyGas doxycupoBka mpo-
H3BOLHTCA (/51 KaXIOTO CBETO(GH/IBTPA OTAEABHO) MO H306parKeHUIO
NTaHETBl, BHIANMOMY Yepe3 3epPKaNbHYI0 CHCTEMY KaMepHl «3eHHT».
Tounass GoKyCHPOBKa NpOH3BOAHTCH MO ¢ororpadugeckomy H3o6pa-
KEHHIO CaMo#l IJIaHeTHl WJH MO C/elaM 3Be3l, NOJNYYEHHHIM [pH
BBHIK/TIOU€HHOM YacoBOM MexaHusme. HyxkHO no6uTbes, 4TOGH C/eaH
3B€3]1 OGBLITH TOHKHUMH H DE3KHMH.

Tlpouecc dororpaduposanus Kamepo#t «3eHHT» 3aKITI0YAETCS B TOM,
4TO HaG/IIOJaTeNb, HaBelsd TeJNeCKON HAa IVIaHeTY H YCTAHOBHB MO-
JIOXXCHHEe (POKYCa M CBETOQHABTP, CMOTPHT B OKHO KaMepH Ha XHCK
NIAaHETH H XJeT MOMEHTa yCcnoKoeHHsi aTMocdeprl. Korza auck nia-
HETHl yCNOKaHBaeTCsl, HaGJIONATeNb C MOMOMIBIO TPOCHKA NPOU3BOLUT
SKCNO3HUHIO, MOCJE Yero nepeMarhiBaeT IJIEHKY Ha HOBHIfI Kajp, of-
HOBPEMEHHO B3BOAA 3aTBOP. [TockoMbKy B GOMBLIMHCTBE Cay4YaeB MpH-
AETCs MOJIb30BaTbCA BBIAEPIKKaMH, GOabmuMmH 1/25 ¢, Hago notpenn-
poBaThCs B MPOH3BOACTBE OT PyKH Buiaepxek B 0,1; 0,2; 0,3 cu . 1.
Mo HO BOCTIONIB30BATBCS METPOHOMOM, a NPH GOJIBIIKX BBLIEPIKKAX —
CEKYHIHBIM MasfiTHHKOM YacoB, OTKpLIBas H 3aKphIBas 3aTBOP MOJ
€ro yAapHL.

[lpu ¢ororpagupoBanny niaHeT Hy)HO 0GpaTHTb 0CO60€ BHHMa-
HHe Ha TIATeJNbHYIO 3anuch HaGmioneHH# B XKypHai. B xyprane
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JOJIKHBI GBITh yKa3aHbl: HOMep NJIEHKH, HOMep Kaipa, Aata, Bpems
(c TouHOCTBIO 10 | MHHYTHI), CBETOQHJIBTD, BEJIHYHHA SKCIO3HIHH,
[0J102KeHHe KpeMasibepel. B npHMeuaHHsX CjelyeT yKashiBaTb yCJ0-
BUS HaGJIOJEHHH (ACHO, AbIMKA, JlyHa, paccBeT M T. I.), 8 TaKXe BCe
o6crosiTenbeTBa GororpadupoBaHus, He NMEpeuHc/eHHBIE BhIIIE.

Yro6sl MOJyYeHHble CHHMKHM MOXKHO ObLIO HCIOJIb30BaThb B ¢orto-
METPHYECKHX UeNsIX, HX HYXHO MPOKaaubpoBarb, T. €. Ble€daTarb
Ha Ty e IJIEHKY LIKaly MOYepHeHHH oT TpyGyaToro goromerpa i
CcTynmenuatoro oc/iabutenss. Jlis 3TOrO OTPe3aHHBIH KyCOK MJIEHKH
BCTaBJ/IsieTcsl B Tpy6uaThlil doTomMeTp *) U MOABEPraeTcs SKCHOHHpOBa-
HI10. MICTOYHHKOM CBETa MOXKET CYKHTb O€JIbli SKpaH, OCBELIEHHBI
CBETOM CyMmepeuHoro He6a miH 3axojisuiero CosHua, a Takke paBHO-
MepHOe MO SIPKOCTH NacMypHOe He(Oo, MOBEPXHOCTb CBEKEBLINABILIEro
cHera u T. J. ®OTOMeTp J0MKeH GLITh IPUKPHIT TEM Ke CBETOQHIBTPOM,
KOTODEIil MPHMEHsJIC NpH (GOTOrpadHpOBAHHH MJIAHETHL. BriaepKKH
npH KanuGpoBKe JOMKHBI ObITH OMU3KH K paGouuM BBIAEPKKAM.
B xypHaJie Juis KaIHOPOBKH HAlI0 OTMedYaTb HOMEP IUIEHKH, yC/IOBHA
KanuOGpoBKH (HCTOYHMK CBEeTa, BBIACPXKKH, cBeTOQHUNbTP), HATy H
BpeMsl.

Ecan kanu6poBKa MPOM3BOAHMJIACH HAa OTAENbHOM KYCKe IVIEHKH,
o6e IJIEHKH AOJNKHE MPOSBJATHCA OLHOBPEMEHHO, B OJHOM Gauke.

MOKHO PEKOMEHZOBaThb CAENYIOUMH pelenT nposBuTeas s npo-
ABJIeHUs] CHUMKOB IVIAHET!

MNpossurteasr UYubucosa

Bonet (npu 50 °C) 750 cv®  Compl KpucTajanyeckolt 54 r
(unu Ge3BoAHOH 20 1)
MeTona . lr ’
Cyabdura kpucramsamue- 52 r BpomucToro Kajius Ir
CKOTo
I'napoxnHOHa 5r Boa 1 ponuth 10 1 x

~ Bpems nposBiaeHns 6—8 MHHYT NpH TeMneparype 18—20 °C.
(UKCHPOBAHHE NPOU3BOAMTCS B OOBIMHOM KHCJIOM ¢$ukcaxe. Ilocae
GUKCHPOBAHUS IVIEHKH HYXHO TIIaTeIbHO MPOMBIThL B TeKyuel Boie
B TeueHHe 45 MHHYT H BBICYIIHTD.

Mocie okonuanus Qororpaduueckoli o6paGOTKH IJIEHOK MX Halo
COTOCTABUTD € KypHAJOM HaO/MIONEHUA H aKKypaTHO NPOHYMEpOBaTh
Bce CHHMKH Ha caMoil nueHKe (IpOCTBIM KapaHJaiioM M0 3SMYJIbCHH
HJH TYWBIO TO LEJIYJIOUAY).

JlanbHefiman obpadorka gororpaduit nIaHeT Kak ajs ¢goromeTpH-
QeCKHX LeJell, TaK H s ONpEeJeHHs KOODIMHAT JeTaleli MOXeT
NPOM3BOAHTBCS MOJ PYKOBOICTBOM CIENHATMCTOB B Clydae HaJIHUHA
HEOGXOMUMOTO J1a6opaTOpHOTO 06OpYAOBaHHS (MHKPOGOTOMETD, H3-
MepHTeNbHBIH NmpHOOp). ‘

*) 06 ycrpofictse TpyGuaroro ¢oroMerpa CM. KHHTY: CosnseyHoe 3aTMEHHE
31 moas 1981 roga u ero uabmonmenue. — M.: Hayka, 1980.
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Bce naimofienns n1aHeT HYXKHO NOCHIATh B OTAEJ IIaHeT MOCKOB-
ckoro orpeneHus BAI'O (103001, Mockea, K-1, Capoas-Kyapuu-
cKas ya., A. 24). OTTyna Xe MOXHO NOJNYYHTb COBeTHl H YKa3amus
[0 NOBORY OpraHy3alH¥ U NpoBeleHHS HabJiojleHui. :

JinTeparypa

l.Bapa6awmos H. Il. Uncrpyknua mas HaGmonenni Mapca. — M.;
Hsgp-s0 AH CCCP, 1961,

2. Bporwrsh B. A, Ilnaders! u ux nabmojenue. — M.: Hayka, 1979.

3. HccnenoBannss mnanerst IOnutep (cGopHuk). — M.: Hayxka, 1967.

§ 5. UHcrpykuus mas uHaGaiomeHuit komer

B nocneanye ronsl Bce Gosee IMPOKHE KPYTH JIOGHTENEH M crie
IMAJTICTOB-aCTPOHOMOB MHTEPECYIOTCA KOMETaMH H MHOTHE YIOPHO
BEIYT MOHCKH KOMeT Ha Hebe. lIMeHHO 3liechb OHM NPHUHOCAT OuYeHb
Gosblyio mOMOIb HayKe. 3a 5 JieT, KOTOpEIe COOTBETCTBYIOT nepuony
BK/IIOYEHHs] HAGJIONCHUH KOMeT B MpOrpamMMy HcClefoBaHHE Mexny-
HapoaHoro roga CnokoftHoro Cosnua (1964—1968 rr.) us 23 HoBHIX
KoMet 13, T. e. 6oJibllie NOJNOBHHEL, OLIJIH OTKPHITH JIIOGHTENAMH acrpo-
HOMHHU. ¥ TaKHMX 3aMeyYare/bHbIX, NPOCJAABHBIIHX CBOE HMS JIOBIIOB
KoMeT, KaK K. Hkeiia uau L. Ceku B Slnonuu, k. OnKok B AHraun,
D. JBepxapT B AMepHKe, B CPeIHEM HAa OTKDHITHE OJHOH KOMEThI
yxoaut 200—300 wacoB HoyHbIX Habmiofenuii. Ho 6niBaloT M Takue
c1yyaH, Kak B OKTaGpe 1968 r., korna mosozoit soGurens acTpoHo-
MuH Basiin, nposepss Temeckom CBOEro KOJJIETH H OTHICKHBAS KOJb-
1e06pasHyi0 TYMaHHOCTh B JIHpe, ¢HATKHYJCA» HA HOBYIO KOMeTY.
UTo e HYXHO 3HaTb, YTOObl HCKAaTh M OGHAPYMKHBATbD KOMETHI?

MMonckn xomer. Hy:xHO Hcnosnb3oBaTh Ges3siyHHBIE 4achl HOYH H
BHIGMpATh MeCTO HabaloLeHHH, yaaJeHHOe OT OCBELIEHHBIX ropojios
uan ceneHni. Ilpu BH3yanbHBEIX MOMCKaX HAWMYYLIMM NPHGOPOM MO-
KeT CJYKHTb GHHOKYJIsipHas TpyGa (HanpuMep, GHHOKYJIAD «AceMO6H»
Lefica, ewe ayume BMT-500). OnHako Moxer IPHHECTH MOAb3Y .H
XOpOLIKFi NpU3MaTHYECKHH GHHOKJb, WiIH Tpy6ka AT-1 pis uabmoge-
HHA HCKYCCTBEHHBIX CIYTHHKOB.

BuHOKIb uan TpyGKy HEOGXOAMMO YKpENHTh Ha IUTATHBE, XOTS
OBl CaMOZENbHOM, KOTOPBIH 03BOMIAN OBl 6€3 BCAKOTO APOMKAHHS pac-
CMaTpHBaTh noJe sperud. Ilpu HabniogeHnsAX HEO6XOAUMO HMETh aTdiac
C’HAHECEHHBIMH TYMAHHOCTSIMH U 3BE3JHBLIMH CKOIJIEHHSMH H GOHApHK
CO INHTKOM /Il OCBelUeHHs aTnaca. MOXKHO 3apaHee H3YUHThb 1O KapTe
u3bpaHHylo o6/1acTh M He HapyaTh aAaNTalHIO IJ1a3 MOACBETKAMH
tonaps.

BhiGpanHas o6iacTe TIIATENBHO NPOCMATPHBAETCH MNpPH nepeme-
WEeHHH GHHOKYJsipa WM GUHOKJS BAOIb KPYra BLICOT B ONpeieseH-
HOl 30He. B sCHYI0 Ge3JyHHYIO HOYb C NPH3MATHYECKHM GHHOKJIEM
(6> 30) mMoxHO B 3eHHTE 3ameyaTb OGBEKTH 9™,5-—107; 6HHOKYAD
npu ysennueHun 20—25% nossossiet HaboaTh 3Be3pl 40 11m—117 5
(TONbKO B YC/IOBHAX XOpOLIEH MPO3PAauyHOCTH H OTCYTCTBHS 8aCBETOK
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He6a). Besakuil mofo3puTeNbHaIR OGBEKT, BELAGAAIOIHMACA CBOHM BHeIl-
HHM BHJOM, HAMEKOM Ha TYMAaHHYIO O0OJIOUKY, ROJIKEH TIIATESNIbHO pac-
CMaTpHBAaThes ¢ GOIBIINM yBeJHUeHHeM (B GHHOKYASAp uau TpyGy).

Kak BuifHpaTb 30HEI AnA npocMorpa? Boofme Ha yTpeHHeM BebGe
OTKpPHIBaeTCA OOJbile KOMET, 4eM Ha BeuepHeM, H 3TO COOTBEICTBYeT
OGLUIMM TEOPETHUECKHM coo0pakeHHAM (DBepxapT); OJAHAKO OTCIOAA
BOBCE HE CJeAYeT, YTO BCe JIOBIH KOMET HOJIKHbI IPOCMAaTPHUBATh TOJ/b-
KO yTpeHHee HeGo. MHoro Moxer npunecrs «Cayxk0a 3apu» — CHCTe-
MaTH4YeCKHH NpocMOTp HeGa, BeuepoMm B 3anafHo# (3uMOH B 1Oro-3a-
nagHoit) o6aacTH, yrpom nepen BocxoxoM Co/lHIa Ha BOCTOKE C [eJbi0
o6HapyXKEeHHA KOMET, BEIXxoaamux u3 6Gamsocrrn k Conmuny. B mocnexz-
HHe roAbl HEOAHOKPATHO TaKUM 06pPa30M OTKPLIBAJHCh SPKHE KOMETHI,
XBOCTBl KOTOPBIX MOSIBJIAMHUCH CHadaja H3-3a TOPHU3OHTA, B CETrMEHTe
sapu. [losToMy Hapsly C CHCTEMaTHYECKHM YNOPHRIM NpPOCMOTPOM
BCcex caabuix O0BEKTOB B novie 3peHHs GHHOKYJapa (TpyOH) HYXKHO
B3ATh cefe 3a NpaBH/O TIIATeNbHO NPOTJAABIBATE BeCh 3analHHIA
(BeuepoM) WJIH BOCTOUHLLH (Depex BocxoaoM CONHIA) FOPH3OHTHI, TTOOL
He NPONYCTHTh BO3MOXHOE C/iaboe CBeUEGHHE XBOCTa KOMETHL.

B nepBoii noyioBHHE HOWH CjEeAyeT Boobie NPOCMATPHBATh «YXO-
gAuleey HeGO — 3aMafHYI0 H IOT0-3a0aJHYI0 4acTb, HAA I0JIOCAaMH
BCe Bhille, [0 HamnpaBJEHHIO K 3eHHTy. B wammux muporax (45—60°)
npeicraB/isier GONbLIOH HHTepeC H ceBepHoe He6o: HanpHMmep, Ha3-
BecTHas Komera AxmapoBa—IOpsoBa—I accens (1939 I1l) 6wna or-
KpHTa Ha CeBepHOM HeGe HAIIHMH ceBepAHAMH — JIIOOHTEJIAMH aCTPO-
HOMHH. [ToasipHEE paioHH HeGa BMJIOTH JO 3€HHTAa MOXKHO HaGJIONaTh
¢ elie OOAbIIMMH yAOGCTBAMH, H3-32 MeHblIeil CKOPQOCTH YIJIOBOTO
nepeMenleHHa CBETHJI.

Ha6monaten JOJNXKHH HMETb PRIAOM ¢ TPyOOil 3Be3RHHH atJac,
XKenarenbHO DeuBapxka, riae yKasaHl 3Be3in Ao 8™.5 (3T0r0 Malo),
HO TyMaHHOCTH R0 10—11m, Creayer pa3jo6nTh M AepXKarb BONH3H
ataacel BeuBapika: ceBepHOro Hefa, SKMMNTHKA/JAbHOH 30HH H IOXKHO-
ro HeGa; TaM npHBeAeHb 3Be3fn A0 10—10™,5 ¥ nokasaHH HX HBETO-
Bble XapaKTePHCTHKH.

B nuianerapufix H OTAeAEHHAX BCeCO3HOro acTPOHOMO-FEOAE3H-
yeckoro obuiectsa Moryt GhITh TakXe KonHH Bonuckoro O6o3penust
HeGa WM pasyiduHbie QoTorpaduuyeckHe arjacH. Kpome Toro, HyXHO
HMeTh Yachl ¢ M3BECTHON MONPaBKOH (CJASAUTh OO PajHO €XeHHEBHO),
TOYHOM 10 CEeKyHAbl WJIH HECKOJbKHX CEKYHI,

Cpa3sy xe 1ocjie o6HapyKeHUs MOAO3PHTENBHOIO OObEKTa CIERYET
IPOBEPUTD €r0 MECTO N0 aTJiaCy HJH CIHCKY TYMAHHOCTEH U 3Be3JHBIX
CKONJieHHH H, YOeAUBIIUCH B TOM, 4TO OOBEKT HOBLIH, ONpeAeSHTh €ro
nonoxenue. Clelyer MPOCMOTPETb OTKDHITHIII OOBEKT CO BCEMH BO3-
MOXHKIMH YBE/JHUYEHUSAMH; [IPOBEPHTD, He fABJIACTCHA JIH ITO INIAHETOH
HJIY H3BECTHOH yXe KoMeroi. JIJisi 3TOro HeoGXOJHMO HMEeThb C CO60H
«Acrponomuveckuii KaseHnapb» H mocaenune 4—5 HomepoB «Komer-
HOrO IHPKyJspa», H3ZaBaeMoro Kageapoll acTpoHomMHH Kuesckoro
yYHHUBEpCHTeTa. 3Jech NyGIHKYIOTCA 9(peMepHAN NepHORHYECKHX KO-
MeT H COOGHIeHHS 06 OTKPHTHAX HOBHX KOMET.
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Tlpn6anxeRHble KOODIAWHATH 3aNMONO3PEHHOrO OGLEKTa CJIEAYET
M3SMEPHTh IO CeTKe ar/iaca, HAHECS €ro MNOJOXKEeHHe CPeAH 9Besx
Ha KaJbKe, HAJIOXeHHOH Ha aTiac. OKOHYaTeNbHHM HOATBEDKACHHEM
OTKPHITHSI MOXKET OHTh HaGJIIOJEHHe CMEINeHHs KOMETH CPelH 3Be3f,
8aMeTHOe npH ypeanueHHd B 100—150 pas yxe wepes 10—20 munyT.
3aech He HYIXHO TOPOIHTBCSH, HO H HE ClielyeT 6e3esaTeNbHO OXKHAATD
CJAHIIKOM Aoaro. Heo6XoAMMO NOXTBEPAHTH NPHOPHTET OTKPHITHA H
AaTh BOSMOKHOCTb CHELHAIHCTaM CKOpee NPOH3BECTH TOYHHE OInpe-
JeJI€HHA TOJNIOXKEHHH KOMETH H APYTHe Ha6JIofeHHS.

OTKpbITHE MOXeT CYHTATBCS COBEPUIEHHO GECCHOPHLIM, €CJH A0-
BOJIbHO SIDKHA OOBEKT -7-#—9- 3Be3fHOM BEeJNHYHHBI, HJH sipue, He
COBNajaeT ¢ KaKMMH-IMGO TYMaHHOCTAMH B atyiace Deusapika, He
AIBJISI€TCA MJIAHETOH UM HOBOH OTKPHITON A0 3TOTC KOMETOH.

Toraa nyxHo TeserpadupoBaTh 06 OTKPHTHH HO afpecam: MockBa
B-234, TAHII u Kues «Connues. Hyxno ykasarb KOODIWHATH
KOMeTHl, 3M0Xy arJaca, BpeMs HalOJiofeHHH, SPKOCTb, BHJ KOMETHI
H CBOIO (amuiHIO. JKenatesbHO yKasaTbh TaKKe, KaK ABHXKETCH KO-
Mera, NpHBeAs cMeleHus Aa u Ad, nepecunTaHHbICe Ha CYTOHHHE H
YKa3aB COOTBETCTBYIOMIHE 3HaKH cMelleHHA. [locie OTCBIIKY Teserpam-
MH He crexyer 6pocath HabJOAeHHH, HEOGXOAHMO CJASIUTD 32 KOMETOH
BOS3MOXKHO JOJIbliIe, OTMEYas I0JIOKEHHUE ee CPEAH 3Be3J| B TOUHO (PHKCH-
poBaHHBIE MOMEHTH BpPEMEHH, Ompejiendst O6JeCK H H3ydas BHEIIHHH
BHI KomeTH. Ha caenyioomyio Houb He0GXOAMMO 06A3aTeNbHO HAlTH
5TOT 00BEKT H NPOJAOAKATh HabawoneHus. Bcersa MoxeT oKasaTbes,
9TO He60 HaX GOJbIIHMH OGCEpPBATOPHSAMH HEGNATONPHATHO M cyAbGa
OTKPBITHA OYAET 3aBHCETb OT NepBHIX Habionenuii. Yacto 6niBano,
YTO KOMETH OTKDHBAJIHCh BO BpeMsi BCIBILKYM SPKOCTH H 3aTeM Obl-
CTPO ocJabeBaJH.

C ulropuell OTKPHTHH KOMET MOXHO O3HAKOMHTbCH NO KHHIaM
C. K. BcexcBaTcKOTr 0: ®H3KHUECKHE XAPAKTEPUCTHKH KO-
mer. — M.: Qusmatrus, 1958; ®dusuueckHe XapaKTEePHCTHKH KOMET
1954—1960. — M.: Hayxka, 1966; Komern 1961 — 1965. — M.;
Hayka, 1967 n ®usnueckue xapaktepuctuku komet 1971—1975.—Kues;
Hayxosa [lymxa, 1979. Onnako 3pech ykasaHH Aulllb GIaronosyuHbie
OTKPHITHS, KOTAa OBIJIH NPOH3BEAEHE MHOTOYHC/IEHHbIE HAGMIONEHHS KO-
MeTH H OnpejiesieHa €e OpOMTAa; H3BeCTeH psJ CJaydaeB, KOTAa He
yAanoch co0paTh HEOOXOAHMBIX HaGMIONEHHH H KomeTa Oblla HoOTe-
paHa ¥).

HaGmogenus apkux xomer, IlosiByenus APKHX KOMET, BHAHMHX
HEBOOPYXKEHHBIM TIJ1a3oM H OO0JajaBIIHX 3aMETHHIMH XBOCTaMH, —
Aajieko He penkoe coOwiTHe. Ha nporsixkenuu nocnepnux 20 ser Ha-
0/1104a/10Ch AOBOJIbHO MHOTO KOMET. BOT HECKONBKO MpHMepos.

IlnuHHEN XBOoCT KoMeTH Buibcona — Xa66apaa 1961 V, Bmmen-
et us-sa Connua, Obl1 OGHAPYIKEH CHAYasa C BLICOTHBIX CaMOJIETOB,
a sareM H ¢ semnu. Komera 1962 111 6bu1a oTKphiTa ellle CPaBHHTENLHO
cnaGoit moburensmMu Cekn (SInonust) u Jlaiincom (AMepuka) B Hauase

*) Onucanust OTKPHITHA KOMET M KOMETONOJOGHHX OGBEKTOB Sa TEKYliHe TOAH
peryaspro myGmuxyiorcs B [lepemennofl mactm Actponommueckoro Kanmenpaps.
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¢deBpaJisi; B Hauaje anpess OHa BhHILJIA MOCTE NMPOXOXKAEHHA MepH-
resiusl Ha ceBepHoe HeGO C 3aMeyaTeTbHEIMH XBOCTaMH JIHHOH 6—10°.
B cnenyiomem roay komera 1963 I, orkpeita 19-meTHHM Jro0uTeIEM
acrponoMun K. Hkeiia (SInonus), yxe yepe3 mecsl HMesa 3BE3JHYIO
BeIMUYUHY 3—4™, co cTpyHUYaTEIM XBOCTOM, KOTODHIH Ha (ororpagpusax
pocruras 15—20°. B ToMm ke roay komera 1963 IlI, orkpeitas B
Mapre aHrauickuM moburenem [Ix. ONKOKOM, B KOHIE Mas yBeJNUYH/IA
6/1eCK Ha JBe C I0JIOBHHOH 3Be3JHnle BEJHUYHHBI U CTaJa BHAHA HEBO-
opy®entomy raasy. JuuHHBM (10 17—18°), GBICTPO H3MEHSIOUMCS
xBocToMm of6gaagana Komera 1964 VI, Ha3BaHHaa uMeHAMH Tpex mnep-
BoIX oTkphiBaTened: Tomutbi—I'epbepa—Xonaa.

Ho camoil saMeuaTenbHOH KOMeTOH 3TOro nepHoja oOKasajach
komera 1965 VIII, orkpritas Mkefis u Ceku. [Tpoxoas B6ausu CosHua
21 oxTsi6ps, OHA Ccraja CTOMb IPKOH, YTO Obla BHIHA JHEM, C KoHua
oxkTaA6psa, BeiAA Ha yTpeHHee He6O, OHa NPEACTaB/sAJa 3aMeyaTesb-
HOE 3peJnuiue, ¢ XBocToM Gosee 20—30°.

JIBe sipKHe KOMeThbl Gbl1H OTKPHITHL U B 1969 r. 10 okTsi6psa AmoH-
ckue nobuteau actpoHomuu Taro, Catro u Kocaka He3aBHCHMO OT-
Kpein Kometry 1969 g, koropas Onuia:Torja 10-# BeMHYHHBI, HO,
npubnuxaach K. ConmHny u 3emsae, HOCTHIVIA B KOHIE SHBaps —
nasana ¢espans. 1970 r. 6mecka 17,5 u 6pl1a NpeKpacHo BHJAHA B
Coserckom Corose. Eme sipue 6bi1a komera 1969 i, otkpeiras 30 ne-
ka6ps 1969 r. Ix. Beunerom B IOxHo#i Adpuke, KoTOpas cTana
xopomwo suaHa B8 CCCP B koHue. MapTa — Hauasne anpenas 1970 r.
Muorouncyaenssie pororpadHt 3THX KOMET, MOJYUEHHbIE COBETCKHMH
acTpoHOMamH, OBIIH OnyGJHKOBaHbI B XypHaJe «3emast 4 BeesenHas»
(NeNe 4, 5 3a 1970 r.). [IBe u3 Hux JaHbl Ha puc. 144 u 145.

Ha6miofnenus sipkuX KomeT, 4acTto o06aajaloliiX MaJjbiM Mepu-
reNMiiHBEIM PACCTOAHHEM, IPEACTaBIseT Boljaomuiicsi HaTepec. OOBYHO
B TOJIOBE H XBOCTe TAaKHX KOMET MPOHCXOAAT OLICTPLIE H3MEHEHHS, H
Kaxaana ¢ororpadusa; KaxAbli DPHCYHOK MOXET HMETh Cepbe3Hoe
HayuHoe 3HaueHHe. Heo6XoAMMO HCNOJB30BATh BCE- BO3MOMKHOCTH
sicHoro He6Ga Ay HaOMoJeHuii SpKOH KOMeThl, MPHUMeHSs JJs 3TOro
JOCTyMHsle cpeacTBa. [Ipexae Bcero caeayer Hanaauthb dororpadupo-
BaHHe KOMETHI; 3/ieChb NPHTOAHMH JioGuTeabcKHe annapathl THa ®3/,
«30pkuit», «Kuepy, «3enut» u Jobble Apyrue Kamepol. Poroanmapar
XKeJaTeNbHO 3apaHee YKpenuTbh Ha NpPOCTeHlleM MapaiaKTHYeCKOM
wTatuBe (KOTOPLIH JIEPKO MOXKHO U3TOTOBHTb CaMOMY) HJIH, B KpaiHeM
clyyae, Ha TOPH3OHTAJIbHOH YCTAHOBKE TPYOOK I HaO/IoACHHA
CIYTHHKOB, WJH HAa TOABEMHOM CTOJIHKe. JKuTeno ropoga ciaenyer
Bolexatb 32 20—30 KM H Ha BO3BBIIEHHOH MECTHOCTH YCTaHQBHTb
npuGopul. Bpemsi [0/KHO OblTb H3BECTHO C TOYHOCTbIO Jo 1 ce-
KYHABL 119 3TOro ciaefyer cucTeMaTHYeCKH CBepPATbh Yachl C pajuo-
CHT'HAJIAMH BpPEMEHH.

IIpu dororpadupoBanun IPKHX KOMET Ha BBHICOKOYYBCTBHTE/NbHYIO
nnenky (150—250 'OCT) moxet 6uiTh JOCTaTOYHA BhlAepKKa 1—4 Mu-
HyTH. O npocredlIHX yCTPOHCTBAaX JJ/isi THAHPOBAHHUS KaMmephl MO
KOMETEe MOXKHO y3HaTh, Hampumep, B KHuUXKe )K. Bokyaepa
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HX. Texcepo «Dororpagupopanue HeGecHux Teq» (M.: Hayka,
1967). BaxHo ocBouTb meTox ¢otorpadupoBanus u Gosee caadux
KOMET.

PekoMeHAyeTC1 He OrpaHHYHBATBLCH OZHHM CHHMKOM, a NoJy4YaTh
AN KaxKZOH HOYH MOC/eN0BaTe/IbHLle ¢ororpaduu B TeueHue Bcero
TIEpHOJa BHAHMOCTH KOMETBI. YK€ MEPBBIH ONLIT dororpadupoBanus
KOMET ROJI2KEH NOoKas3aTb, KakHe oTOMaTepHasbl u NPOSIBHTENb Hau-
Gostee nmoaxonst. CpaBHHTENbHOE H3y4yeHHe oTorpadpuii MOKeT AaThb

Puc. 144, Komera Bennera. dororpadust nonyvena 5 anpeas 1970 r. B r. PuiGuncke (Spo =
ClaBCKast OfJl.) y4eHHKOM 8 Kimacca B. dposaosmuM ¢ [TOMOIIbIO CAMOAENBHOIO TeJeCKONa (Bhi-
RepXKa 3 MHHYTH), .

BaXHLI® CBENEHHS O XapaKTepe M3MeHeHHil B komere. IIpexcraBisior
HHTEPEC H HMEIOT ONpe/eNieHHOe 3HAUCHHE U BU3yaJIbHbIe HAGMIONCHHS
¢ GHHOKJISIMH, HEGOMbIIUMU TEJIECKOMaMHE U J1aKe HEBOOP Y KEHHLIM IJIa-
30M. OTMETHB MOMEHT BpeMeHH H OPUEHTHPYSCH MO 3Be3/1aM, HYXKHO
HAHECTH HA Ka/bKe, CKPEIIEHHON CO 3BE3JHBIM aTJacoM, MOJOXKeHHe
KOMETEI H €e XBOCTOB (KOTOPBIX MOXET GBITh HECKOJIbKO) H OLEHUTH HX
AMHHY, WHPHHY, Da3pLIBHI MMM HEOXHODONHOCTH, KAK OHHM BHHbI
HEBOOPYKeHHOMY TIV1a3y, B GUHOK/Ib WM TpPYOy. Caenyer obparuth
BHHMaHHE HA LBET KOMETHI, OCOGEHHOCTH CTPOEHHS TOJIOBBI; y ApPKHX
KOMET 5ApPO H BHYTPEHHHE YaCTH TOJNOBbI OGBLIYHO GLIBAIOT ApKo-
HE/ITOro 1BeTa (H3/1yueHne 1apOB HATPHS) TOTA KAK MOCHe[0BATEbHLIE
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OBOJOYKH TOJNOBH H XBOCTH — 3€J€HOBATOTO HAH royy6oBaToro
IBeTa. :

BaXHO BeCTH TakKdHe HaOGJIIONEHHs CHCTEMaTHUYECKH, HCIOAb3YS
Bee fCHHE HOUM. MHOro HHTEPECHOro MOXeT NPHHECTH ¢oTorpadupo-
BaHHE CNEKTPa KOMETHl ¢ NOAXOAsllleH MPU3MOH nepejy OGBEKTHBOM
¢oroannapara. Pe6po npH3Mbl, ¢ YIVIOM NOpAAKA 60°, caenyer opHeH-
THPOBATh NAPajJieIbHO HANPaBJEHHIO XBOCTA KOMETHI. 3akpenseHue

Puc. 145. KoMera Bernera. dororpadus nosyvera 10 anpens 1970 r. H. C. UepHHIX Ha CBe»
ToCcHAbHON KaMepe. BBepxy = cAeff HCKYCCTBEHHOrO CIYTHHKA Seman.

Kamephi Ha CTOJIHKE HJH NapajjlaKTHYeCKOM INTAaTHBE CJEAYeT Npo-
JlesIaTh 3apaHee 110 SPKoii sBesfie wan niasere. Jlns paccMarpHBaHus
creKTpa SPKO# KOMETH MOXHO BOCMOJb30BAThCH Jaxe IKOJAbHLM
COEKTPOCKONOM NPSIMOTO 3PEHHsI; 3/1eChb BAaXKHO OTMETHTb H OMpELe-
JIUTH NOJOMKEHHe JUHHH M NOJOC B CHEKTPe, CJEAUTb 3a HX H3MEHE-
HHEM.

CepbesHoe HayyHOe 3HaueHHe HMeEeT ONpeAeIeHHe Gnecka Bcel
reJIoBEl KOMeTH H ee sigpa. Taxue HaG/IOfeHHs MO OTHOWICHHIO HE
TOJBKO K SPKHM, HO H K Gojee CJ1aGHM KOMETaM MOXHO 0COGeHHO
PEKOMEH/I0BaTh JIOOHTENIAM acTPOHOMHH.

OueHxn HHTerpaabHOro Girecka xomer. [1pou3BOLATCA O NMOMOILLIO
TpyOul, GHHOKY/IAPA MM GMHOK/A, a B Ciyuae KOMET spue 5™ — He-
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BOOpYXEHHIWM Ii1asoM. OUEHKH JXefalorcs B CPaBHERHY CO 3Beanamu,
GnaXafiliHME K KoMeTe, no METOLy BHeQORaNbHEIX H306paKeHHil.
3BesAn BHOHPaIOTCH H fipye H cnabee KOMETH; HX Ha3BaHHN 3aMMChi-
BAlOTCH B XYPHaje HaGoneRuf, HIH, eCAH KoMera 7—9m, onm or-
MEYAIOTCSE YCACBHHIMH OGO3HAYEHHSMH Ha CXEMaTHUECKOH KapTe OK-
PECTHOCTEH KOMETHI,

Ilps cpaBHeHnn BRepoKanbHBIX H300paXeHHA KOMeTH H 3Be3
TNPUXONHTCH YYHTHIBATb, YTO 3Be3ALl IPEACTABJSIOTCA 6oslee M/
MEHEC DABHOMEDHLIMH KDYOYKaMH, TOFA2 KaK KOMeTa BHAHA He-
PaBHOMEPHHM [ATHOM, 3HAYHTENbLHO GOMBIIHX pasMepoB, ¢ pas3Mei-
THMH KpasmH. CaMo cpaBHeHHe PeKOMEHAyercs NPOBOAKTD MO METOLY
Bnaxko—He#nauna (cm. § 17, ra. .

Ilocne npuoGperennss HeoGxomumoro ommTa OLEHKH ReJaloTcs
BeCbMa yBepeHHO. MOXXHO HDOH3BOAMTH TaKxKe cpaBHeHHe ¢OKaJb-
HBbIX U306paKeHHH KOMeTH ¢ BHE(OKANbHBIMH H300paXKeHHAMH 3Be31,
KOria pasMepn BHE(OKaNbHLIX H300DaKeHHH 3Besq BOBOJAATCA [0
JI/IOBBIX Da3MepoB TOJIOBEI KOMETH. DTOT MeTox CI0XKHee, TaK Kak
3JleCh Iepex TeM KaK H300paKeHHS 3Be3X BHIBOAATCH H3 ¢Poxryca, npu-
XOANTC 3aNOMEHTL SFPKOCTH FOJIOBHI KOMETHI.

HUmea mxoubHbIf Teneckon uan APYTyI0 aCTPOHOMHYECKYIO TpyGy,
MOXHO Ml ONEHKH HCIIONB30BATh NPHEM, mpeanoxenmnfi A. H. Bo-
NOXOBHM (B MockBe) U mpuMensBmmfics M. be#epom (Cambypr —
Beprezopd) yxe Gosree 40 ner. On ocHOBEBaercy H2 TaKOM 3Hauym-
TEIbHOM BLIXBHXCHHH OKyJspa H3 (oKyca, YToGht TONHOCTBIO Npo-
Najano H306paKEHHEe 3BE3H HIH KOMETEL, COOTBETCTBYIOILAA CTENMeHb
BhUIBHKEHAS OKYJIApa ANt 3Be3Xk H KOMETHl OTYHTLIBASTCS Ha OKyJIAp-
HOH TpyOKe, MOCAIE 9€ro MOXMO BHIIHCAHTD SBE3AHYIO BEIHYHHY KO-
METH N0 SKCNEPHMEHTAIbHO HAlACHHON 3aBHCHMOCTH ¢BHIBHIKEHUE —
3Be3HasE BEJIHYHHA», ‘

Oueskn GrecKa ronoBEl KOMeTH: i ee AP MOXHO IIPOH3BOAMTH
H N0 (OTOrpadHYecKHM MJIACTHHKAaM, NOAGHpas COOTBETCTBYIOIHE
BENHUHHE 3BE3) CpaBHEHHs. BeJMUHHEI 3BE3] CpaBHEHUS IPHBOASTCSH
B PasJHYHHIX Karalorax, O KOTOPHIX MOXHO Y3HATb, Hanpumep,
B KHHrax «UTo M Kak Hab6monath Ha HeGe» B. Il. HeceBnua unm
«CpaBoyRHK JM0GHTeNS acTporoMuEy IT. I Kynuxosckoro. Xopomresi
OCHOBOH MOTYT CAYXHTh 3Be3fbi CeBepHOro [Tonaproro Psxa mam
sBeanst Ilnean, ¢ KotopsiMH MOMRHO CPaBHHTb BEHIGDAHHBIE 3BE3JR
CpPaBHEHHS.

Fpynnu moBHTenelt acrponoMun B Honsme, B CHIA n npyrux
CTPaHAX 3aHHMAIOTCA HaGMIOAECHHAMH KOMET H ONpPEAC/NEHHEM HX BH-
8yanbHOro Gmecka. Ha ocHOBaHHH comocTaBieHHg MHOTOUHCJIEHHBIX
HaGJIIOAATe/NbHEIX JAHHBIX BHIBOAATCH KONEGaHHS 61ecka Komer, Ko-
TOpbi€ 33BHCAT OT COCTOSTHHS CONHeYHON aKTHBHOCTH H, I'1aBHbLIM 0G-
pasom, or REeACTBHA Ha KoMeTy KOPDITYCKYASIDHBIX NIOTOKOB H COMHEY-
HOTO BETPA B MEXKIIAHETHOM IPOCTPaHCTRE.

JKenatenbHO KenaTh HeCKQJBKO OLEHOK GviecKa 3a Beyep HJH 3a
HO4b. M3BeCTHEI CAiyuaH, KOTZa KOMeTH HOMTH Ha rnasax HaGmona-
TeNel (BCULIXHBAJIHY, YBENHUHBAA CBOH GOVIECK B HECKOJIbKO pa3,
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a WMHOTZAa W B HECKOJNBKO JEeCATKOB pa3. K TakHM BCNBIXHBAIOLUM
KOMeTaM NpHHainexann Komera Ilonca—Bpykca (c nepuozom 70
Jer), oTKprITas BuepBbie B 1812 r. u HabmonaBmascs B 1884 u 1954 rr.,
M 3HaMeHuTas BenbixuBaromas komera IllBaccmana — Baxmana I (ot-
kpbiTa B 1927 T.) ¢ KpyroBo#l OpGUTOR H meproaoM B 16 sier, ABHXKY-
masica Ha paccrosHuu 5,5—6,5 a. e. or Connna. Pe3kyio BCOEILIKY
Gnecka 27 mas 1963 r. ucnpiTana u napaGonuueckas komera 1963 111
(OnKoKa), yBeaHyuBIuas 6JecK 3a HeCKOJbKO 4acoB B 5—6 pas.

Teneckonuyeckue HaGaogeHHsi Kometr. B HapolHeIX ofcepBaTo-
pHsX, B 00CepBaTOPHAX IIaHETAPHEB, IUKOA HJH IEAHHCTHTYTOB
MHOTHE JIIOGHTeNH MOTYT NpPOBOAMTB TeJeCKONHuYeckue HaG/iojeHHs
koMeT. C HHCTPYMeHTOM (pedpakTopoM HJIH pPedIEKTOpOM) B 4—8
noimoB (10—20 cM) MOXHO € YCIEXOM CJCAHTh 33 KOMETaMH [0
10—11™, a npu OTCYTCTBHM 3acCBeTKH Hefa (T. €. 32 rOpojoM) Haxe
u g0 127,

Ilns Gonee KBaiHHUMPOBAHHLIX HAGMIOJNeHHH KOMET Heo0Xo-
MMO TINATENBHO OTPeryJHpoBaTb yCTAHOBKY TeJEeCKOna H OTCUET-
HHe KPYTH (4acoBoil M CKJOHEHHs), UTOOH OGecneyuTh TOUHYIO Ha-
BOJKY TelecKolla o KOOpAMHAaTaM KOMEThl H XOpOIlee BEJCHHE HH-
ctpymenta. HyxHo ofecriedntb B GalllHe BpEMs C TOYHOCTHIO A0 Ce-
KYH/Bl, PEry/IsipHO MOJyYaTh NONPaBKH 4acCoB. B Gamne HeOGXOAHMO
umerb «Acrponomuueckuii Exeroguuk CCCP» Ha TeKyluH TOA M aT-
nachl HeGa, xenateabHo Beusapxka wanm A. A. Muxahnosa (co 3pes-
aamy fo 8,25 3B. Bes.). Ecau Teneckon He HMEET OKYJIAPHOro MHKpO-
MeTpa C HEeMOABHKHEIMH H TNOJABHMKHEIMH HHTSMH, TO MOXHO BOCIOJ/Ib-
30BaThCA LIKPOKOYTOJbHBIM OKYJSAPOM, JAAlOWHM YBEJHUEHHE 100—
150 pas, M KECTKO CBA3aThb C HUM yKasaTe/b pasjleJIeHHOro Kpyra,
YKPEIVIEHHOTO Ha OKYJADHOH 4acTy TeJIeCKona, M SaKpemsioliee
YCTPOHCTBO. ITO AacT BO3MOKHOCTb OTCUHTHIBATD NMOSHIMOHHBIC YIIbI
neraneli B Komere. CaM OKyJasp CjelyeT MPeBPaTHTb B KOJNbUEBOH
mukpomerp. Ha BHyTpeHHe#i HJIH BHelIHeH Auadparme OKyJasapa
(a1 OTPHLLATENbHOM HJIH NOJOKHTETbHOM CHUCTEME]) HYXKHO YKPENHTh
KOJBIO, Ha KOTODOM H HATsHYTb CHCTEMY MayTHHHBIX HHTEH, CAeaaB
JJIS HHX [PEeIBAPHTEJbHO HACEUKY Ha BO3MOXKHO GOJIee TOUHO H3Me-
PEHHBIX MeCTaX — 5—7 TFOPH3OHTaJbHBIX HHMTEHl W TPH BepTHKA/b-
Hpie. TOPH3OHTAa/NbHBE HUTH PacrloJiaraloTcsi NPHOIH3UTENbHO uepes
0,5 MM. Jl1a AByxmeTpoBo# TPYOBl pacCTOAHHE MEXIY IOPH3OHTAb
HLIMH HHTAMH OYIeT COOTBETCTBOBaTh MNPHOIM3MTENbHO S50 ., Dra
paGora mnorpeGyeT GOJBIIOA TIIATENBHOCTH BBIMNOJHEHHSL. Huru
HYKHO, 3aKPeNHB Ha KOHLAX CBHHUOBbE 'PYSHKH, MPOBapUTH B Ku-
NATKE H pacnoJararhb no HaceuKaM, YTOGH OHH PaCTAHYJHCD; 3aKpen-
JATH MX HYXHO JaKOM, HO He Mac/sHbM *).

3aro, ecaH MOcjie HeCKOJNbKHX HeyAay OyleT AOCTHIHYT ycChex,
HHCTPYMEHT GyeT 060pYAOBaH BaXHEIM npuGOPOM, KOTOPEIH MO3BOIUT

*) BmecTo NayTHHHKX HHTEl MOXKHO BCTAaBHTb B OKyJIAD CTEKJAHHYIO VIACTHHKY

co mTpuxaMu (Hanpumep, OT H3MEPHTEJbHOH ayns). O6 ycrpoficTBe MHKPOMETpa H
pa6oTe ¢ HEM CM. Taxxe c. 276.
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BeCTH pasHooGpasHble HaGmogeHusi. CrienuasbHEIMH HaGMIOACHHAMH
HYXHO OyIer onpelesqHuTb CO BCefi BO3MOXKHOH TOYHOCTBIO YIVIOBBHIE
PacCTOAHHA MEXKAY FOPU3OHTANBbHBIMH HUTSIMH, HCCJELOBATh HX Napas-
JIeTbHOCTD W JpyrHe OCOGEHHOCTH MHKDPOMETpa.

Onpenenenue nonoxeHuss komer. C OKYJAPHBIM HHTSHBIM M-
KPOMETPOM HJIH KOJIbLEBLIM MHKDOMETPOM MOXKHO NMPOH3BOAHUTH OIlpe-
fiefieHne MOJIOXKEHHH KOMeT Ha HebGe ¢ TOYHOCTbio nopsiaka 0°1
moa u 1”-— 0”5 no 8. [Tocae Toro Kak KomeTa o6HAapYXeHa 1O she-
mepuie (3pemepuapt nyGaHKyloTcss B «KOMETHOM UHDKy/aspe» Ka-
Genpui acTpoHOMHH KHEBCKOro yHHBEpPCHTETa, KOTODHIH BBICHLIAETCS
BCEM HAGMONATe/IIM KOMET), ABUras TeJeCKON [0 YacoBOMY YTy,
HYXXHO HadTH BIePEld WU C3aJAH KOMETHI (II0 CYTOYHOMY ABHXKEHHIO)
AOCTaTOYHO sIpKYio 3Be3ly 7—9™, koropas MorJa 6bl HaXOXUThbCH
Ha Kaprax beuBapa M B KaTaJOrax TOYHBIX MNOJOMEHHH. 3Besja
yCTaHaB/HBaeTC Ha LEHTPAJbHOH T'OPH3OHTAABLHOH HHUTH, MPOXOAS-
el yepes ueHtp nosnsa 3penus. Ilpu HenoaBHxHON TPyGe no yacam
OTMEYAIOTCS TOYHbIE MOMEHTHl HCUE3HOBEHHA H MOSIBJEHHS 3Be3fbl
NP NPOXOXAEHHH OKYJSIPHOTO KOJbIAa H HE3aBHCHMO, 1O CEKYHJO-
Mepy, NpPOMEXKYTOK BpeMEHH BHAHMOCTH 3Be3Jlbl BHYTPH KOJbila.
He cvewas TpyGy, HaGmioaTenb MOxeT 3amucarb MOKa3aHHS YacoB
H CEKyHIAOMEepa W NPHIOTOBUTLCA K HaAGJIONEHUIO NPOXOXKICHHS KO-
METHI.

KoMera 6yaer npoXoauThb Bbille HJH HHKE 3Be3JIHI B [I0JI€ 3DEHHS,
NpHYEM BpEMsi ee NPOXOKAEHHS MPHUOIM3HTENBHO M3BECTHO 3apaHee
(mo pasHocTH nmpsaMBbIX Bocxoxzenuit). Ilo yacaMm oTMeualOTCs TOUHLIE
MOMEHTBl HCUE3HOBEHHMS H MOSBJIEHHA KOMETHl H3-3a KoJblla (aBa
UCUE3HOBEHHS H JBa MOSIBJIEHHSA), a C CEKYHAOMEPOM — HE3aBHCHMO
BpEMA IPOXOXKAEHHS KOMETBHI BHYTPH Kosbuna. OHO AOJKHO OBITb
MeHblle BPEMEHH IPOXOXKAEHHsS 3Be3[Hl, TaK KaK KoMeTa Gyler HAT
He Mo AuaMeTpy, a no xopie. BHyrpenuuit (r') u Buemmnui (r”) pa-
AHYCBHI KOJIBIIA MOTYT GbITb TOYHO H3MEPEHBI 10 BPEMEHH NPOXOXKICHHA
sBesf. Cpennee sHauenue (r' - r”)/2 = r. KoopauHaThl 3Be3Xnl o
M 0 H3BECTHBI, IPHGNH3UTEIbHBIE 3HAUCHHS ANIs KOMETH &, 8, AAI0TCA
B S(eMepH/e UIH MOTYT GbITh OLEHEHH! C IOMONILIO KPYTOB TeJecKorna.
BooGuie xe He 06513aTe/IbHO NPONYCKATh 3Be3y Yepe3 LEHTP KOJbLA.

Torzna Bmecto r' 1 r” GyzeM UMeTb XODAH af H d], a AN KOMETH — a’

Ha’
Ecan B obwem cnyyae Tj, Ty, T3 H T, — MOMEHTHI HCUE3HOBEHUS H
BBIXOAA H3-32 KOMbLA AJNs1 KOMETHI U &y, Iy, &5, {, — JAJISA 3BE3JBI B Ce-

KyHJax BpEMEeHH, CYHUTasg OT HEKOTOpOro HYyJeBOro MOMEHTa, TO

a' +a
2

15
= 7 [(Ta — 7)) 2= (T3 — 7)) cos§,,
a AJaa 3Be€3Jbl TaKike

ata; 5
—5— = ¢ (ti— 1) &£ (t, — £;)] cos §

\
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B CeKyHEax AYrd. YuuTHIBasA, YTO

a’ + a”
2r

=sinA, ¥ —Q——;—a == sin B,,

HafileM PasSHOCTb MEXJAY CKJIOHEHHEM KOMETHl H CKJIOHEHHEeM HEHTpa
roJsey D: ‘

8, — D = r cos A,-cos B,.
AnanoruyHo AJas1 3Be3/HL:
D — 8 = r cos A -cos B.
Pa3sHoCTb HJIM CyMMa STHX BhipaxeHHH naer 8,—O8 — pasHOCTB CKJIO-

HEHHIi 3Be3lEl CDAaBHEHHA W KOMETh. Pa3HOCTh MPAMBIX BOCXOXIEHHH

o — o, = (ty -+t ts+t) — (1 + T 4T3+ Ta)
X 4 ¢

B naiifleHHble KOODAMHATH KOMETHI JOJIKHH OHITb BHECEHH! JaJjee
HeGoJibIve MonpaBKH 3a AHGOdepeHUHaNbHYIO pedpaKIHIO H 32 CMe-
1leHHe KOMETH NPH ee MPOXOXKJAECHHH KOJbla B pe3y/ibTaTe ABHXKEHUS
no He6y (06 stoM cM. c. 276).

Iocse npuoGpeTeHHs HEOGXORMMOTO OMNEITa KOJAbIEBOH MHKpO-
MeTp, KaK NOKa3blBAIOT HaGJIONEHHs], MOKET jaBaTh XOpOIIHe pe3yib-
TaThl, HUMEIOLlHE HaY4YHYIO LI€HHOCTh. )KeJIaTeJ'IbHO uMeTb B OaluHe
yackl, HAyIHE MO 3BE3LHOMY BpPEMEHH, OJHAKO HAaXOIMTb KOMETy
No KOOPAHHATAM MOXKHO TaKxe, NPHBA3HIBAACh K KaKOH-HHOYIb
3Be3fie, KOOPAMHATH KOTOPOH NPHUBOAATCS B €XErOLHHKAaX. BHauaane
TeJIECKON HABOAMTCS Ha 3Be3ly, a 3areM Tpyba cMmellaercs no Kpy-
raM B COOTBeTCTBHH C PAa3HOCTBIO 'KOODAHMHAT 3BE3JBl H KOMETH.

CranHoHapHRIl TeJecKon oGcepBaTOpHil IUKOJ, MEAHHCTHTYTOB
¥ IJIaHeTapHeB BecbMa LeJecoo6pa3Ho 0GOPYNOBATb MOCTOS HHBIM
aCTporpagom IJs doTorpagupoBaHHs KOMET H ONpENeJNEHHs HX TIOJO-
eHHH. CBEeTOCHJIbHBI OGBEKTHB C (OKYCHBHIM paccTosiHueM 50—
100 cM MOKeT NMOCHYKUTb AJIs MSTOTOBJEHHS acTporpada, KOTOpHIH
CMOXKeT y4acTBOBaThb B BaxkHOH Ciy:xGe KOMET.

HaGaionenne nerajeii komeTni B rojose M xsocre. Hurtn, HaTd-
HyTbie B OKYJsipe, H MOSHIHOHHLIA KPYT, YCTAHOBJIEHHEIA HA OKy./Isip-
HOM KOHIE TpyObl, IO3BOJSAT H3MEPATh Pas3iHYHbIE NETaJH TOJOBbI
M XBocTa ApKOM KoMeTh. OueHb BaXHO OLEHHTh pa3Mepbl BHAMMOIO
f7lpa MJH LEHTPAJIbHOTO CTYIIEHHS, €CJH OHO BhlieJsieTcss ¢ AocTa-
TOYHOR oOnpejeseHHOCTbIo. Ha OCHOBaHHH H3BECTHBIX YIVIOBRIX pac-
CTOSTHMH MEXAY HHTAMH (WJH LUTPHXaMH OKYJISPHOro MHUKpPOMETpa)
TaKyl0 OLEHKY MOXHO NPOM3BECTH € TOYHOCTbIO [0 HECKONLKHX
cekyHi. Takum ke 06pa3soM BaXHO OLEHHTb PacCTOHHHA OT 5H1pa
IO PasMYHLIX A€TaJeli POJIOBBI HJIH XBOCTA (FPaHHIbl PA3HHIHEIX o60o-
JIOYeK, PacCTOSIHHS RO BEPIIMHEI I'OJIOBEI, WIHPHHA, OTAC/]BHEIC Cry-
IIECHHS, JYYH, TEMHBIE IPOMEXYTKH B XBOCTE H T. 0.) ¥ BMeCTe C TEM
M3MEPHTb WX MO3HIHOHHEIA YroJ OTHOCHTENbHO s1pa.
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Hyns-nyuxr nosuusonnoro yria (orcuuThIBaeTCH OT CceBepHOro -
HalpaBJIEHHs KPpyra CKJIOHEHHs 4€Pe3 BOCTOK) yCTAaHABJAHUBAEeTCs Mo
CYTOUHOMY JBHXEHMIO 3Be3l. BaxHnM nabimozennem sBiasieTcs
ONpeACIeHHe NOSHUHOHHOIO YI/1a XBOCTa. Y SPKHX KOMET IOJOMKEHHe
XBOCTa ONpPENeJIIeTCA HO COCEAHHM 3BeanaM. Ecuu %y, 8, ua, 6, —
KOODIAHHATHL ABYX 3Be3Jl, NPOCKTHPYIOWMXCS Ha OCh XBOCTA, TO MO3H-
LHOHKBIA YrOM p 3TOM YacTH XBocTa Gyaer ONpele/IsAATbCS BRIPAXKEHHEM
(ana cayvas, xorna BHIHMBIe PaccTossiHUA 10 3Be3] HeBeNHKH)

sin [(ag — @)° cos 8,]
sin [(@g — &y)°* cos? 8, - (8, — 8,)°1)1/2 *

sinp =

rie oy M 8, — KOOpAMHATH 3Be3fpl, GoJee YRaJeHHOR OT sfpa;
KBA/paHT p ONpeleNseTC 3HAKaMH Da3HOCTeH o u 6. [To3HUHOHHBIN
YIOZ Haya/ia XBOCTa OnpeieJIsiercs, eC/IH BMeCTO &; H 0, B3AThb KOOop-
JAHHATH sApa KOMeTH a4, O,.

I[Tosoxenue cpexnelt THHHH XBOCTa MOXKHO CPaBHHTb C HanpasJe-
HHEM NPOKLHH HAa HEGE NPOLOMKEHHOTO PAaAHYCa-BEKTOPA KOMETHI —
JHHHH, coeanHsomelh CoNHIE H AAPO KOMETHI.

Koopaunats Touexk mnpozosnxkennoro paauyca-BekTopa Ha HeGe
RO/KHBI OTBEYaTbh COOTHOLICHHIO:

sin (@ o—a) tg 85 = sin (@—ap) tg 84 — sin (x, —a) tg 6,

OTKYlla, 32jaBasd 3HAYEHHs &, MOXHO HAXOAHTh O IS TOuek npoxo.-
KEHHOrO panuyca-sekTopa. [To3HUMOHHBIA yroJ MOXKeT GHITb BhIgy-
CIeH 1o dopmyse

sin (o — o)
cos 8, 1g 6 — sin §, cos (@ — og) ?

tgp=

rIe &o, 8y u &, 6 — KoOpAHHATH AApa U KaKOH-HUGYAL TOUKH mpo-
AO/XKEHHOI'o panuyca-BekTopa. Koopamnater Cosanna ap 4 8y Ge-
pyrcs u3 ExXeronHnka AJsi MOMEHTa HabJIOAEHHS.

Yron Mexnay cpeaneii HHHEH XBocTa H OPONO/I2KEHHLIM PALHYCOM-
BEKTOPOM BOOOIIE XapaKTEPHU3yeT THI XBOCTAa IO Bpeauxuny. Oa-
HaKO y XBOCTOB | THHa (TOHKHX, HEOXHODOAHHIX, JYYHCTHIX) KoJie6Ga-
HHE 3HAYEHHH p YKa3biBAaeT HA aKTHBHOCTbL XBOCTa, Ha GLICTPO MeHs 0~
IIHECS YCJIOBHSA B MEXKIJIAHETHOM NPOCTPAHCTBe.,

Noaspumerpuyeckne Habmonenns. TesecKon MOKET GLITH HCIIOJIb-
SOBAH AJI NPOBEACHHS BH3YaNbHBIX MOJIIPHMETPHYECKHX HaG.Iipje-
BHH KomeT. Ene nourn nosnTopa croneTus Ha3aj] BU3YyaJabHele Habaro-
Aenus Aparo ykasanu na 3HAYUTEJILHYIO CTeNeHb NONSAPH3ALUH CBEeTa
KOMeT. ’

Ha reneckone B kauvecrtse TIOJIAPHUIYIOWIErO YCTPOACTBA MOXKET
ObITe HCTIONB3OBAH MOJIAPOMAHKIE $UALTD (MONAPH3AUMOHHEI CBeTo-
(HIBTD), KOTOPLIA MOXKHO JOCTAaTh B MarasuHax HIXOJIbHOI'O 060pya0-
BaHHs MJH B ¢oToMarasuHax. Iloaspounubif (GUIBTD MOXET OBITh
YKPenJieH Ha OKyJaspe Te/ecKona (Tak, 9TOGH ero MOXHO 6BUIO Bpa-
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| 1IaTh OTHOCHMTENBHO OCH TeJIECKONa) H CHaGXXeH NPOCTEHIIHM YCTpoii-
CTBOM JJIsl OTCYETa YIJIOB [OBOPOTA.

Yepes ¢uapTp paccMaTrpHBaercs H300pa’KeHHE KOMETHI, YTOGEL
NOAMETHTb, He MEHSleTCsl JIU AAPKOCTh H300paxKeHUs1 WJIH OTIAENbHEIX
Jerajefl TOJNIOBBL KOMETH M XBOCTa NPH BpalleHHH NOJSPOULA B €ro
naockocTd. IlosoxkeHue monsiponja, MPH KOTOPOM H306paKeHHe Ko-
MeThl BCEro CHJbHee ocJabeBaer, MO3BOJSET HalUTH HanpasJeHHe
MJIOCKOCTH MOJISIPH3aLHH B KomeTe — OHO Ha 90° mpu srom Oyzer
OTJIHYATBCSl OT IJIOCKOCTH NOJAPH3AUHH GHABTDPA, NOJOXKEHHE KOTO-
pod ykas3aHO Ha onpase ¢HabTpa. OTMeyas, Kak CHJAbBHO H3MEHAETCHA
APKOCTh H300paxKeHHUs NPH BpallleHHH NOJAAPOHAR, MOMKHO NpHO/IH-
JKEHHO OLEHHTb CTeNeHb MONspH3auHH cBera KoMmeTnl. Ho u npu oT-
CYTCTBHH TeJeckona Hal/IOJeHHsl 4epe3 HOJSIPOMA FOJIOBHL H XBOCTA
SPKOH KOMETHl MOTYT IpeAcTaBuThb OoabLioil uHTepec. Heobxomumo
JHIb, 4TOOB TaKHe HaOMIOJeHHS NPOBOAMJAMCH B MeCTax, JaJIEKHX
OT SIPKHX HCTOYHHKOB CBeTa (3a ropoJioM), N0 BO3MOXKHOCTH B TeUEHHE
BCEro mepHoAa BUAMMOCTH KOoMeThl. CleAyeT BeCTH NOAPOGHYIO 3aNHCh
HabMoJeHUA U 0TMEeYaTh Bce U3MEHEHHsI, KOTOPble MOTYT NIPOUCXOLUTE
B OCOGEHHOCTSIX CBEUEHHUS KOMeThl. Bu3yasbHble HOJISAPHMETPUYECKUE
HaOJII0JleHUsT NPeICTaB/AIOT OYeHb MHTEpPEeCHYIO 3afady jAjs Jobure-
Jieil acTpOHOMHH, IIOTOMY 4YTO 34eChb C OY€Hb CKPOMHEIMH CpPeACTBAMH
MOTYT OBITh TOJIYU€HBI BaXKHbIE CBeJ€HHS O OBICTPBIX H3MEHEeHHAX, KO-
TOpHIE BIOJIHE BO3MOXKHBI B XBOCTE H OCOGEHHO B rOJIOBE KOMETEHI.

ITapannenbHo ¢ BH3yaJbHBIMH HaGIIOJEHHSAMH MOXKHO HAJaAHTh
¢ororpaduueckue HaOJIIOACHHS IMOJASpU3ALUH SpKUX Komer. [las
3TOrO CJeAyeT cobpaTh arperat U3 TpPeX ONHOTHIHBEIX JIOGHTENbCKHX
annaparoB (Hanpumep, «30pKuii»), CHaGXXEHHBIX MONAPH3ALHOHHBEIMH
¢unsrpamu. I[TonoxkeHHe MJIOCKOCTH NOJSIPH3ALHU (UABTPOB AOJKHO
OTJIHYaThCA y Tpex amnapatoB Ha 60°. Takoii arperar MoxXHO ycTa-
HOBHTb Ha NapajJiaKTHYeCKOH MOHTHPOBKE, HampuUMep, LIKOJbHOTO
Tesieckona. IIpoH3BoAs OAHOBpPEMEHHBIE H OAHHAKOBLIE 3KCIO3MLHH,
HanpHMep, C NOMOLIbI0 YCTPOKCTBA, NOKasaHHOro Ha puc. 187 Ha
c. 494 (npu BHIGOpE KCHO3UIHH HEOOXOAHMO YYECTh, YTO MOJSAPOUA-
Hele uabTphl morsomarT He MeHee 30—40% HemossipU3OBaHHOTO
H3JIYYeHHs1), NMOJYyYHM TpH ¢oTorpaduu KOMETHI.

Ha kaxao#l U3 NOJMyYeHHEIX TAKHM 06pa3oM OJHOBPEMEHHHIX (oTo-
rpaduil LOMKHO ORITH YKa3aHO MOJIOKEHHE NJIOCKOCTH NOJApH3aLMH
¢uabTpa (Hanpumep, MO OTHOLIEHHIO K KPYTY CKJIOHEHHS KOMETBI),
JlaTa, MOMEHT H NPOJLOJNKHTENLHOCTh 3KCINO3HIHMH, KOODAHHATHI KO-
MeTHI, paMunusa Habaogarenn. Utobws gororpadui MoXHO OBLIO HCCae-
JOBaTh (POTOMETPHYECKH, Ha HUX (MJH Ha ApPYToM Kaape TOH Xg MJeH-
KH) CJelyer HaHecTH (OTOMETPHUYECKYIO lIKaJdy — cAenaTb BHedo-
KaJIbHEIH CHHUMOK 06/1aCTH SpPKHX 3Be3Jl MJIM BleyaraTbh CTYNeHYaThIH
KJIHH, TpyOouHbI# ¢oroMerp H T. A. O AajabHeifimeM HCIOJb30BAHHHU
Takux ¢ororpapuii MoxHO y3HaThb B [3].

Jllo6uTenaM acTPOHOMHH OTKDEIBAeTCs IIMPOKOE I[I0Je JAEATENb-
HOCTH B of6jiacTH HabyiofeHHH W HccaenoBaHHi Komer. I'pynma mno
HCC/IEJOBAHUIO KOMET MeXBeIOMCTBEHHOIO re0(pH3HYECKOro KOMHTETA
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NpUrJallaeT SHTYSHACTOB BKJIOYHTBCA B JIeI0 NOMCKOB H Habuiofe-
HHH KOMeT, YTOOBl 3aHSTb CBOE MECTO B COBETCKOH Canyx6e xomer,
a MOXeT ObiTb, M B HCTODHH aCTPOHOMHH. '

Jluteparypa *)

I.Becexcearckuii C. K. ITpupoza n INPOHCXOXKJEHHE KOMET M MeTe-
opHOTO BewecTBa. — M.: Tlpoceemenne, 1967.
Ho6poBoabckuit O. B, Komersl, — M.: Hayka, 1966.
3. MHCTpyKuMa no HaGMOAEHUAM KOMeT B nepuog MI'CC, — M.: 1963,
4.0pnos C. B. O npupone Komer. — M.: Usr-o AH CCCP, 1958,
5. @oromerpust komer: CGOpHHK, — Kues: HaykoBa mymka, 1966.

§ 6. UHcrpykuua aas Ha6momeHuit METeopoB

O6ure NPHHUMNBI OpraHMsauun Habmoxenmuii. HeoGxomumo sicHo
npeacraBiaaTb cebe, AJIA NONYYEHHS KAKHX CBEIEHHI NIPOBOJHUTCH
AaHHBIA BHJA HaG/IONCHHH MeTeopOoB. Hanpumep, Hanecenue myreit

Puc. 146. l'ipuMeprm BHA METEOPHOH CTaHUMHU. / ~~ paMKa, 2 — GHHOKYASD, 3 — aHTeHHa
PapnonpueMHuKa, 4 — NaBHABOH C natpyJsaeM, 5 — TonqaHsl Aas Haémoga'reneﬁ TECIEMETEO»
POB, 6 = MeCTO CeKperapsi, 7 =— doToKaMepa ANA CHEMKH CJAEAOB METEOpOB.
METCOPOB Ha KapTy HeJaeTcCsi AJI ONpeAeNCHHs PaAUaHTOB, CUET —
AJIA - ONPENCJIEHHS! YHCIEHHOCTH MeTeopoB, (ororpadHpoBaHHe —
Ad TIONYYEHUs] UX TOYHBIX CKOpocTefl M T. m. Mcxoma us samau u
BO3MOXKHOCTEH, Hajo 4eTKO ChOPMYJIHPOBAThH nporpammy. Llennocrs
HaGMIOJCHUI PE3KO BO3pAcTaeT, KOTAa HaGJIONEHHs NPOBOAATCA
Tpynnoit Habmiofartenesi. MHOrHe BHIB HaGJIOACHH (MHOTOKpATHEI
cuet, 6asucHoe doTorpaduposanne) BOOGILIE HEMb3s BECTH B OJHHOYKY.

Bosbiioe sHayenHe umeer xopouwro 0GOPYAOBAHHEIH CTaLHOHAp-
HBi NYHKT HaGmiogenufi, CTaHUMS JOMKHA pacgonararbCcsi BAAJTH
OT HCTOMHHKOB CHJIBHOTO CBETa; B GOJIBIUHX FOPOAAX H B HX OJMKail-
UHMX OKPECTHOCTAX MeTeOph Hal.ofaTh Heab3s. QOLYHO OpraHu-
8yercd ONHH OCHOBHOH H HECKOJBKO KODPECHOHAMPYIOUIHX NYHKTOB
Ha paccrossHud 20—25 kM. OCHOBHOH MYHKT LOJ/IKEH HMETb 3HEepro-
TUTaHHe AN matpyns M yxoGeTBa Ans maGmonaresneil (puc. 146).
Basuch 1 koopAUHATE NYHKTOB H3MEPHIOTCA C BO3MOXKHO#H TOYHOCTHIO,

*) B nononmenne K yKkasaHHEIM KHHraM DEKOMEHIYEM UHTATENI0 KHHrY
K. W, Yypiomosa «KomeTh H X HaGmogenner.—M,: Hayka, 1980 (Tpum. ped.).
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Bui6op mepHoj0B HaGMIONEHHH CBA3aH C 3ajaYaMH HaGMOACHHI.
HauuHaTh HaZO C HHTEHCHBHBIX, XOPOIUO NPOSIBJISIOUIHXCS MeTeop-
HbiX noTokoB: Ilepcenn, Heavra-AkBapun, I'eMuHHR H T. I., & 3aTeM
nepexoiuTh K Oosee CIOXHBIM HaGJIIOACHHAM. JlyHa aonyckaer
Habmofenus B Teuenwe 15—20 xueit B Mecaun. IIpH npouyHX paBHBIX
YCJAOBHAX HHTEPBa/bl HaGMONEHUH IKeJaTeNbHO pacmosaratb CHM-
METPHYHO OTHOCHTEIbHO MECTHOH MOJIYHOUH.

3anucH nNpH HaGMIOJEHHAX BEAYTCS MPOCTHIM KapaHJAalloM, a Ha
clenyomuit IeHb NepenuchBaioTcs depHunaMu. OHH IOMIKHH OHITb
HACTOJIbKO HCUEPIBIBAIOLIHMH, YTOOB HX MOIJIO [IOHATh H HCMOIB30BATh
Ji06ce JHLO, He YyacTBOBaBllee B JaHHBIX Ha6aogeHusix. Bo Bcex
BO3MOKHBIX C/YYasix OCBELIEHHs IPH 3aMUCAX HaJ0 H3GerarTh COBCEM.

JTio6ble 3amiCH HAGTIOAEHHH METeopOB AO/IKHBEI BKJ0OYarb B ce6f
caenyomue obise Aannue: 1) aara (rom, mecs, YHCJIO) C YUEeToM,
YTO HOYHBE HAGJIIOLEHHs 3aXBaTHIBAIOT OOLIYHO JBOe CYTOK; 2) mo-
npaBKa M XOJ 4acoB, BPEMs: MOCKOBCKOE, BCEMHDHOE H T. II.; 3) mecto
HaGao4eHHl, Ha3BaHMe MyHKTa; 4) KakHe HaG/IONEHHs NPOBOAATCH,;
5) pamunuu HaGmonaTesnel; 6) xapakKTepHCTHKH NPHMEHAEMBIX HHCTPY-
MEHTOB: 10JIe 3PEHHs, yBeJIHYeHHe H T. [I. DBe3 aTHX NaHHbIX Hab/moae-
HHS TEpSIOT HAYYHYIO LEHHOCTB.

Tlonuass 06paGoTKa M HHTEpHpeTandss HaGMOACHHH TpebyioT,
KaK [PaBUMO, YYaCTHS CIEIHAJHCTA BHICOKOH KBaJuduKaluH, H3Me-
pUTeNbHBIX [PHOOPOB, KaTajoroB W T. M., HeM MOGHTeNb MOXKET
He pacrnonaratb. OnHaKo npeiBapHTEIbHAS 0o6pa6GoTKa H CHCTEMarH-
salysl MaTepHasla JexXar Ha 0653aHHOCTH HabmoAaTe 1. Ha6uoaresnio
TAK)Ke JIOMKHB OBITh H3BECTHB OCHOBHBIE NDHHIHIBI 06PaGOTKH. 310
rapaHTupyer OT rpyGhIX ynyuUleHHid B HaOMI0ACHHAX.

Halecenne MeTeopoB Ha KapTy W ompejejenne papuanTos. OcHOB-
Hhie 33j]a9H HAHECeHHs METeOpoB Ha KapTy, TakoBs: 1) nodmaeporcde-
Hue meopemuyeckux KOMemnuix paduanmos, 2) onpedenerue noaosxe-
HUll U CMEWERUR CAGOLIX MAAOUSYHERHOIX PAOUANITOs, 3) usyuenue
pacnpedesenus MAarbix paduanmos Ha HebecHoli cgepe.

Ha6monenuss caabulx M KOMETHBIX PajHaHTOB, JaioWKMX OAMH-
IBa MeTeopa B yac, Hajo NPOH3BOAHTE B 3MOXY HX JelicTBHs, KOTOpast
NPUBOLUTCH B COOTBETCTBYIOIIUX KaTajorax (otzen «Tabauup»,
ta6a. 8, 9). HaGmoaenus MOXHO NPOH3BOAHTL NPAKTHUECKH B Jao000#
GesnyHHbIA nepuoA. IIpH 3ToM He CJeAyeT ynycKaTb BO3MOKHOCTH
O6GHapy»eHUs HOBOTO, He 3aHECEHHOTO B KaTaJord paiHaHTa. Yepes
rOJ MOXKHO IOBTOPUTH MONBITKY BHOBb OOHAPWXHTD Ha6/10JaBIIHACS
paauaHt.

Merteopsl JIeTAT B aTMocepe NPAKTHUECKH [0 NPSMBIM JHHUAM,
MO3TOMY HX NyTH Ha HeGecHyIo cdepy NpPOEKTHPYIOTCA B BHILE 60J1b-
IIMX KPyroB. TOJbKO Ha THOMOHHYECKOH (ueHTpaNbHOH) MPOEKLHH
60/bIIOH KPYP H300paxaercst NpsMoi JIMHHEH. CylecTBYIOT 3Be3[-
Hele KapThi, BhYEPUEHHbi€ B STOH NPOEKIHH, HO [OJB30BAThCA HMH
npHu HaG/IOEHHAX HeyROGHO, TaK KaK Ha KpasX KapThl I0JIy4aloTCs
CH/IbHblE HCKAXKEHHsl, H MO3TOMY NpPH HaG/IIOJEHHAX [MOJb3YIOTCH
MoG0A YAOGHOA AN AaHHOH obaacth HeGa KapTod (¢ macmTaboM
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He Menee 2—4 MM/rpanyc), a noc/eayiomyio o6paGoTKy yxKe npou?
BOMAT Ha.THOMOHHYECKOH KapTe. Ilnsa nabmoneHHli MOXHO HCHONB3O-
BaTb «3Be3fHbIN aTaacy (Madmf) A. A. Muxainosa. Utobu me mop-
THTb KapTH atJiaca, CJeyeT CKOnupoBaTb O6/1acTb HeGa HA YHCTHIA
JIHCT 6yMard. JIoCTaTOYHO HMETb KapTy 06JacTH nonepeyHuKoM 80—
100°. Kapry Hamo Hako/gOTb Ha JIHCT ¢aneper. Habaonarenn pacno-
Jlaraercs B YNOOGHOH mose — cHis HAH Jexa. Lleab wuabaozenui

Puc. 147. Hanecenne MereopoB Ha Kapry (atnac A. A. Muxaitnosa, o6aacTe Jlupup).

8aKJTI0YAETCs B BO3MOXHO 6o/lee TOYHOM HaHeCeHHH MeTeopa Ha Kapry,
MOSTOMy HE€ HYyXXHO CTapaTbCsi HaHECTH Hemnpe-
MEHHO BCe HaGJNIOAAaBIWHECH METEOpH. Ilpn
ToJieTe MeTeopa Hal0, HEKOTOPOE BpPeMs He CBOAA IJia3 ¢ Heba, 3aroM-
HHTb NyTh Mereopa. IIpu 3TOM MOXKHO NOJB3OBATECH JHHEHKOH, KOTO-
Pyio HaGmiofaTe b AEPXKHT HA BHTAHYTOH PYKe NapasienbHo MeTeopy.
Iocne sroro HaPMIOAaTe/lb HAaHOCHT METeOpP Ha KapTy (pHc. 147)
U 33ITHCHIBAET CJAERYIOmIe JaHHEe: ’

1) Homep Mereopa, KOTOpHII CTaBHTCH TaKie Yy HaHeceHHOro
Ha KapTy MeTeopa; 2) MOMEHT C TOYHOCTBIO O MHHYTHI; 3) 3BeaiHas
BeIHYHHA MeTeopa m; 4) yrJioBas AJIHHA MeTeopa B Ipagycax A;
5) yrioBas CKOPOCTb ® B YCAOBHBIX OGO3HAYCHHSX: 6 — OEICTpHIA,
4 — cpepnuit, 2 — MelJeHHbil, O — HemoABHXKHEI, «CTallHoHap-
Hbli»; 6) mBeT: K — KpacHHH, 0 — ODAHXKEBbIH, o — XKeNTHH,
8 — 3€JIeHBIH, 2 — ToNy6oH, 6 — CHHHE, 6 — Gennlft, ¢hp — duonero-

I

Bulfi; 7) mpuMeYaHHs O HANHYWH CJ€NOB, BCNBIUEK H T. A.
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Baank IS 3a0HCH MOMKET HMEThb CJeLYIOUHA BHI!

JKypHan Ajs HaHECEHH$ METEOPOB Ha KapTy
O6mne xaHHBe 0 HabaoAeHHAX (cM. c. 378)

Ne Mowmenr m A © LBet ITpumMeyarusa

18| 2 y 31 mun 3,5'12o 6’ o | clex 2 ¢

dusnyeckue NaHHBE: m, A, ©, IBeT — MOMOraioT ONpeleNHTh
NPHHAIJEKHOCT METEOPa K JaHHOMY paiHaHTy. [IpONOIKUTENLHOCTR
YHCTOTO BpeMEHH HaG/IOJeHHH B KaXAyl0 HOUb AO/KHA GHITh HE MeHee
ABYX 4acoB, TaK KaK IPH MEHbIIEM HHTEpBase C1aGbe pPalHaHTHl MOTyT

< Z

Puc. 148. Cerxa Jiopenuonn. [lapannesun HaHeceHm Hep:3 5°, Mepuauane — 4epes 10°,

cebs He nposiBuTh. Oco6yio LEHHOCTb UMEIOT HAG/MIONEHHA B TedeHue
HECKOJIbKHX NOCJeIoBaTeNbHbIX HOYeli. 3a 3TO BpeMs MOXHO mpocJe-
JMTb BpeMs CYIWECTBOBAHHS, CMelleHHe H H3MEHEHHe aKTHBHOCTH
paauaHTa.

OG6pa6oTka Ha6/10aTebHOTO MaTepHala HAauHHAeTea C nepemxe-
CeHHs] 3apHCOBaHHBIX METEOPOB Ha KapTy C THOMOHHMYECKOHA CEeTKOMH.
OOLIMHO NPH METeopHhIX paboTax HCHOAbL3YIOT KapTy B FHOMOHHUE
CKOH NpOEKIHH C KacaHHeM MPOEKTHBHOH IJIOCKOCTH K HeGecHOH
chepe B TOUKE CO CKJIOHEHHEM § =45°(cerka JlopeHIUOHH)
(puc. 148). Touku mnepecevenus JUHHA NPONO/KCHHA METEOPOB
Hasaj MoryT, BooGwe rosops, ObITh pajHaHTaMH. Oxnako Bceraa
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HaG/IOLAETCS SBHAUYHTENBHHIH NPOLEHT (50%) cnopaduueckux memeo-
pos, HE NpHHajnexaluX noTokaM. OOpa3soBaHHbE UMH NEpeCceYeHHsE
ABNAIOTCS QUKTHBHBIMH paJHaHTAMH.

B. B. Qeannckuit v B. A. Manbues NPeJVIOKHIN KPHTEpPHH,
COrs1aCHO KOTOPOMyY paiHaHT CYHTaeTcsi peadbHuM. IIpu 5TOM 10MKHO
BLIIOJIHATECA OLHO M3 CJEAYIOMX ycIoBHH: 1) mepecekaiorcs nyTh
HE MCHEE TPEX METEOpOB, HaGJIONABLIMXCS B OLAHY HOYb, HJIH b B JBe
CMEXKHEIC HOUH, OTHOLICHHE YIVIOBOH IJIHHBI A K SJIOHTauum ¢ s
BCEX METEOPOB NPHOIHMBHTEJbHO MOCTOSHHO, (H3HYECKHE CBOHCTBa
METEOpPOB GJIH3KH MeX1y CO00H; 2) M3 BceX HAGMIONEHHBIX B OIHY
HOUB METEOPOB B PaJHAHTE NEPECEKaeTCs CeNyiolliee YHCIO MPOLOJ-
2KEHHBIX myTel MeTeopoB: 4 us 10, 6 u3 40, 7 u3 60, 8 3 80 u 10 ua
100; 3) yGeruTeNbHBIM [NOKA3aTENbCTBOM CYWIECTBOBAHHS pajiHaHTa
ABJACTCS CTAUHOHAPHEIA MeTenp (JeTALLHH NpsAMO Ha Habmoqarens).
Huorna paguant BhisBisiercs B npouecce HaGMIOAEHHH, KOTAa He-
CKOJILKO METEOpOB B TEYEHHE KOPOTKOro BpeMmeHH (l—32 MHHYTRI}
BLIJIETAIOT U3 OJAHOH TOYKH «avKaMu.

Ilpn nawecennn mereopos Ha Kapry Halbuaio4artens HONyCKaer
YATHHEHHE HJIH YKOpOYEHHe, NepeMelleHHe BHepel MM Hasal, nepe-
MELLEHHE B CTOPOHY, NOBOPOT TPAEKTOPHH, — B Pe3yJbTaTe IIOMAlb
panuanta npeysennunBaercs. HopmanabubiM cumraercs, ecan nyTw
METEOpOB nepecekaroTcs B KpyxKe ¢ paguycom 1,5—2° a 3a pazuayT
PHHHMAETCA NEHTP TSKECTH IVIOMWANH NepecedyeHHH. : :

Touka nepecevenuit HaxoauTC Ha IHOMOHHUECKOH ceTke OOBIYHO
rpaHyecKH, HO, KOTJa METE€OPOB MHOTO, €CTh BO3MOMKHOCTE onpege-
JUTb pafinaHT Goslee TOYHO — aHAJIUTHYECKH. Ha ceTke JlopeHuHOHM
CTPOHTCA NPSMOYTO/NbHAS CHCTEeMa KOOPAHHAT M COCTABJSIETCH NI
KaxJ0f JIMHHH METeopa ee ypaBHEHMe (CM. puc. 148) E

x¢os0 4 y sin 0 = s,

3aTEM CHCTEMA YPaBHEHHH PellaeTCs MeTOAOM HaHMEeHbBIIHX KBaJpaToB
(em. § 3, ra. V). i

Honyuennrie ns maGmonenuit paguanto CJIelyeT 3aHeCTH B KaTa-
JIOT, NpHYEM HALO YKa3aTb KOMHYECTBO METEOPOB, OTHOCHTE/IbHYIO
dKTHBHOCTb, 3MO0XY H NPOAOJKHTENbHOCTD  AeHCTBHA. Eciu panuaHT
CYWECTBOBAJ NOJIIO, MOMHO 10 HAaGIIONEHHAM B pasHble HOYM ycTaHo-
BHTb €r0 CMeLleHHE. , ,

Muorokpatupiii cuer meteopo u onpejeneHHe HJOTHOCTH Me-
TEODHLIX MOTOKOB. CUeT METEOPOB CAYXKHT AJd OIPENE/IEHHS Bax-
HeHIINX XapaKTEPHCTHK METEOPHBIX NOTOKOB: MAOMHOCHIL MEMeOpHbLX
nomoKo8 U GyHKyuu ceemumocmu, T. e. pacnpele/sieHlsl METEOPOB Mo
Gaecky. Ilpu cucTeMaTHueCKHX HaGMIONEHHAX MOXKHO TaKKe H3YUHTb
CMpyKmypy nomoxa, T. €. pacnpeneseHHe METEOPHBIX TeJ pPasaHYHOM
MacChl B MOTOKe B BOOOINE B MeXKIJ1aHEeTHOM IPOCTPAHCTBE.

Hasa toro 4To6h OTPaHHYHTL Habmogfaemyio 06/1acTh Heba, cyer
METEOpOB BeleTcs 4epes pamky (puc. 149). Pamka o/mkHAa GhITb
TaKOTO pasMepa, 4ToObl BHIPE3aTh Ha HEGECHOMH cdepe Kpyraywo o6-
JacTb nonepeunnkom 50— 60°. Ilox oaKOl paMKoil MOXKeT pasMelnarbesk
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HeCKONbKO HaGmofaresnefi (Mexa, rooBoA K REHTPY), MOITOMY OHA
AONKHE OWTb JAOCTaTOMHO GOJMbIIOH.

Kpyr ykpensisercs Ha ueThlpex CTOJGaxX, paCHOJIOXKEHHHX Ha
fore, cesepe, 3anaie H BOCTOKe. JT0 obJeryaer opHeHTHpoBKy. [lox
paMKo#fi ycTpauBaercsi ROMATHA HAaCTHJ, Ha KOTOPHH KJAaZyTCA MaThi.
Takoe oGopylnoBaHHe MO3BOJISIET BECTH HaGJIOJEHHS H B XOJORHYIO
norofy. BmecTo onHo# GoAbLIOA PAMKH MOXHO COOPYAUTb HECKOJIbKO
ManeHbKHX, HampuMmep AHameTpoM 1 M, Ans Kaxaoro mabioaarens
B oraessHocTH. O6aacTe He6a AoAXHa OWTH y Bcex Habaioaareneit
-ofHO# u To# xe. IIpH HEKOTOPHIX HaOJIONEHHSIX (HanpuMep, napaj-

Pne. 149. PamKa }um CYeTd MeTeopoB AAs NATH HabGaiopareneil; Pacno/araiOIKXCs PAROM.
Au.mMeTp Kosen, 1 M.

JIeNbHO ¢ PAaiHOMIOKATOPOM) NPHXOAHTCS O6paThb HEHTp o6JacTH He
B SEHUTE.

OauH Habawaparegb HEe 3aMmMedaerT BcCe
MeTeopH UToOs XapakTepH30BaTb BHHMATEJNbHOCTb Habiloxa-
TeNs, BBOAHTCH BEJHUHHA p, Ha3biBaeMasi Kospguyuenmom 3amevae-
MOCMU, KOTOPHIA HEOAHWHAKOB AJIA METEOPOB Das/IHYHLIX 3BE3RHbIX
BeHYUH.

Baeck Merteopa -gm ym gm 3™ 4m 5™ 6™
Kospdunuent same- 1,00 0,95 0,80 0,51 0,25 0,06 0,001
42eMOCTH

310 — cpefHHe BEJIMYMHBI, Y PasHBIX HalMojaTeNedl OHM CHIBHO
Pa3JMUAOTCH H HECKOBKO MeHsiorca co BpemeneM. Y To6 o
yuecTb BCE MeTeops, HeOGXOXHMO BEeCTH
MHorokpatHui# c9er. On 3aknmoyaercs B TOM, 4TO He-
CKOJIbKO HabJofaresielt OJHOBPEMEHHO CUUTAIOT METeophl B OAHOH
H To#I e 06/1aCTH H IPH 3TOM PETHCTPHPYIOT OOIIHe H HEOOIHEe MEX Y
Ha6moaarenamMu Meteopsl. M3 Takux HabumoreHH#, no 3aKOHAM MaTe-
MaTHYeCKOR CTaTHCTHUKH, MOXHO HaHTH p A Kaxiporo Habmonarend
A ONpeReNHTb HCTHHHOE YHCJO [pOJNEeTeBIIHX B JAaHHOA 06JacTH
METeOopOoB.

TexXxHHKa MHOTOKDATHOrO CYeTa MOXKeT OHTh Pa3/IHYHOH, B 3aBH-
CHMOCTH OT TOI'O, JIeXXaT JIH HaG/MojaTeqH mnoj oaHofi 6oabuIof pam-
Kofi WJIH B IeNIIX NOJHOA HE3aBHCHMOCTH PasMELIAIOTCA Ha PACCTOAHHH
HECKONBKHX AECATKOB METPOB APYT OT Apyra. B nmepBoM c/ydae MeXAY
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Ha6/MionaTeNsiMH H cekperapeM (KOTOPHIH CaM He HabJiIofaer) cye-
CTBYeT CBH3b TOJIOCOM, BO BTOPOM — OT KaXHoro Ha6onarens
K CEKpeTapio N1 (PHKCHPOBAHHS MOMEHTa HPOBOLHMTCS SMEKTpHUYE-
CKasl CHrHanu3anus. B nepsom ciyyae o6HOCTb MeTeopa ycTaHaBJH-
Bae€TCsi HEMOCPEACTBEHHO BO Bpemsa Habmofenuil. Cekperaph npu sToM
coobmaer o6wuit 415 Bcex HabaionaTenei HOMEp MeTeopa H 3anHChI-
BA€T MOMEHT npoJsiera. X apaKTEPHCTHKH METeOpa 3alMHCHIBAIOTCH MO
STHM HOMEpOM KaXIBIM HaG/IofaTeleM CaMOCTOSITENbHO BCJENYIO
(He OTpHIBasi 7123 OT He6a) Ha NOJIOCKe GyMarH, CJ0XKEHHO rapMOIIKOiH.

N
12

Puc. 150. Onmpenenenne nosoxenns (-4 '—zsn HanpaBJieHHSA METeOPOB MO «MPaBUAY UHbep=
naTas.

XapaKTepHCTHKH MOTYT TaKXe 3alHCHBAThCS CeKpeTapeM MOA IHK-
TOBKY ONHOrO M3 3aMETHBLIHX MeTeop HaGuionaresneit. Jlpyrue Ha6iio-
ARaTeJIH, 33AMETHBIUHE 3TOT XK€ METEOp, FOBOPSAT CBOK OLEHKY 3BE3LHON
BEJTHYHHEI.

Ilpu paGote ¢ anekTpHYeCKOH CHTHaNH3aUMel 3amHCH BeAyTCS
scenenyio. HaGaoparens He 3Haer, kTo Kpome Hero samera MeTeop.
O6UHOCTD H MOMEHTHI YCTAHABAHBAIOTCS YiKe IIDH CPaBHEHHH M nepe-
NHCKe 3amuceli HaGJionarenell M cekperapsa. Bo BpeMsa Ha6aoaeHui
cnenyer co6a0AaTh CTPOrylo THIIHHY. [IpH cuere METEOPOB PerucTpH-
pyloTCsl caenyomue NaHHbe (MOMHMO OGIMX CBENCHHH):

1) obmuit mns Beedt rpynnm HaGniomateneii HOMEp Mereopa 3a
LaHHYl0 HOYb (COOGUIaeTCs CeKpeTapeM);

2) MOMEHT NpOJIeTa METeopa € TOYHOCTBIO JI0 MHHYTH (yCTaHaB/H-
Baerca cexkperapem) T;

3) 3BesnHas BeJHYMHA MeTeopa (MarkcumyM Gnecka) m;

4) yrioBasi CKOPOCTh ®;

%) Halpae/IeHHe MeTeopa, KOTOPOE H3MEpSeTCs B 4acoBOfi Mepe

(no «npaBuny nudepbnarar), npuuem sa 12 gacos NPHHAMAETCA TOYKA
ceBepa (puc. 150);
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6) NPUHAMJIEKHT JIH METeop K MOTOKY HJIH OH criopajnyeckui;

7) NOJIOMeHHe MeTeopa OTHOCHTE/IbHO PaMKH: €CJIH Haualo H KO-
Hell MeTeopa JeXXaT BHYTPH pPaMKM, TO CTaBHTCHA 3HAK (+ +)
ec/H HAayaJo BHE, a KOHel BHYTPH DaMKH, TO (—-+); ecam Hayajuo
BHYTpH, a KOHell BHe DaMKH, TO (+—); ecan HayaJO U KOHeEI BHE
paMkH, T0 (——);

8) ofwHOCTL MeTeopa MExIy pabmozareasaMu (yCTaHaBJIHBaeTCA
nyTem BBefieHHs 0o0LIEro HOMepa);

9) 3eHuTHOE paccTOsiIHHE CEpeIHHBbI MeTeopa (TonbKO ecau HabJIo-
JlaeTcsl He OKOJIO3eHHTHas 06s1acTh) 2,

10) B mpHMeyaHHsX OTMEYAaeTC HANHYHe CIeAa BCIHBIIICK HT. IL

[Ipu cuere BaXKeH HHTEPBAJ HHCTOTO BPEMEHH HaG/oleHuH, Mo-
3TOMY HajO TIATeJbHO PErHCTPHPOBATb MOMEHT Hayaja H KOHLA
Ha6JIOleH)i ¥ BpeMsl NEPEpHBOB 1JsA OTAbIXA. Oo1iee YUCTOE BpEMS
3a HOYbL NOJIKHO GbiTh HE MeHee NBYX-TPEeX 4acoB, HHaue CTaTHCTH-
yeckue (GopMyJibl CTAHYT HENPUMEHHMEI. Bo Bpemsi OJHOH HOYM Ha-
GmofeHHil H3MEHEHHs B COCTaBe TPYyNNbl HEIOMyCTHMEL. Hexena-
TebHbL OHH H BOOOIIE 3a NepHOL HaG/IONCHHH.

3pesjHas BeJMYHHA MeTeopa ONMpeiesIsieTcsl 1Mo CPABHEHHIO ¢ HaXo:
JAmuMHCH B 06/1aCTH 3Be3faMH, G/iecK KOTOPHIX Halo 3HaTb. Y TJoBas
CKOPOCTb OTMEYaeTcs B YCJIOBHO# IIKane (CM. npeABAYLIME pasien).
[Mpunan/eKHOCTb Onpelesercsa Mo HanpaBJeHHIO MoJeTa, COOTHO-
NeHHI0 YIJIOBOH JUIMHBI M 3JIOHTAlMH OT paiuanTta H KOMILTEKCY
$u3MUECKHX CBOHCTB METEopa. Ha6aiofarenio Halo 3Harb, Kakue
HOTOKH JeHCTBYIOT B AaHHYIO HOUb.  OOBIUHO CTapalorcs YCTaHOBHTH
NPHHAANEXKHOCTD K OJHOMY M3 C/ELYIOLHX GoraThlX €xerojHbIX
norokos: Ksaapautuipl, JIMpHABL, n-Akpapuisl, 8-AxkBapuibl, Ilep-
cenpp, Opuonnapl, Tayumer, JleoHunsl, [eMuHHAB, Y PCHIBL.

ITonoKeHHe MeTeopa OTHOCHTENbHO PAMKH HEOGXOLHMO JUIA TOrO,
4TOGB! ONPEIENHTh CPejlHee OTHOLIEHHE BBICOT MOABJIECHUA M HCYE3HO-
BeHHs MeTeopoB. XapaKTePHCTHKH 2, ‘10, 7, 5, 9, 4 He ABJIAIOTCA
OCHOBHBIMH, H B Cjydae OOGHJBHBIX JOXKAeH HX B KpaiiHeM cJaydae
MOXKHO OTOpachBaTh B YKa3aHHOM MOPAIKE.

ITIpu HaG/MIOJEHHAX MeTeopoB COCTOAHHE He6a XapakKTepu3yioT
MpefieNbHOM BEIMUMHOH 3BE3N Mm, KOTODLIE BUAHBI B HabJ101aeMOi
obnacti. TIpH CHILHOH OCBEIIEHHOCTH He6a BOMH3H 60JIBIIHX TOPOAOB
B NOJIHONYHWE M GJH3KHE K HeMy JHH CHET BECTH gHenb3s. HMHorzaa
‘(IPUXOAUTCS NPOBOAUTH CUET METEOpOB. NPH JerKkux npoxXoJfInX
o6makax. [Ipu 5TOM cTeneHb 3aKPLITHA o6sactu o6aKaMH ONpPeAesioT
8 npouenrax. [lopoGubie HaGI0eHHsT UMEIOT HeOoJbLIYI0 UEHHOCTD.

)KypHai MHOTOKDATHOTO C4eTa METEopoB

1. Mecto nabmogenus: r. Cumdeponoas.
9. Jlata: 12/13 nekaGps 1981 r. (MOCKOBCKOTO JIETHETO BpeMeHH),

3. Bpems naGiiofennit: Havazo 0M31™, konen 3705™. .
4. TlepepbiBbl B HaGMIOAEHHAX: 1 hgom_1hgom, oh 3™ —2f45™,
5. TlpenenbHast 3Be3fHas BeMHYHHA 3BE3N 5™ 4,
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- 6. Habmonateau: B. Maptunenxo (BM), A. Kiaokuua (AK), H. 3otkun (U13),
P. Muxaftnos (PM), C. Makaposa (CM), bB. TFonvbepr (BI), J. Mywnoft — cex-
peTapb.

) HaGnwoxatenu '
M | Momenr "{‘{:';‘ + —| o] 2z | Morox Ipuwe-
Nenue sl xlols|= | Hauun
A | < Il |0 |,
1 0h33m 1 ++1 2 0° Tem. 3125]3 3,5
2 35m 3 —+| 4| 20| Cnop. 4 5 [ 4 | Benouka

B xypHane Bpems oT BpemeHH sanucHIBaeTCs COCTOSIHHE HaGTIOAa-
TeJell, TaK KaK XOJIOf, YTOMJIEHHE H T. M. haKTOPHI OKA3bIBAIOT BJIHS-
HHe Ha HabJIOAEHHS.

OcHoBHO# 3anauelt 06paGOTKH MHOTOKPATHOTO cueTa SIBJSETCH
onpejieieHHe HCTHHHOIO YHCJIa METEOPOB KaXI0f 3Be3AHON BeSTHUMHLL
Ha onpejiesIeHHOR nJIoIWaAH 3a onpelejeHHoe Bpemsa. OTCIONa MOXHO
YCTAHOBHTb NOTOK METEOPHOrO BEUleCTBAa HA 3eMaio M pacnpeneseHue
METEOPHBIX TeJ MO MaccaM. :

Ecnu ny, ny, ..., n, — uvcna MereopoB, 3aMedEHHHLIX KaMKABIM
HabiiofaTesieM, a S — 9HCAO (UBHYECKH Pa3NHUHBIX METeopos,
SaMEYEHHBIX TPYNMOA, TO MCTHHHOE YHCJAO MeTeopoB N HaXORHTCA
H3 CJIEAYIOLIEro YpaBHEHHS: - :

(N—=S)N*-1 = (N —n) (N —ny) ... (N —np).

310 ypaBHeHHe pemiaercsi moAGOPOM € MOMOWBIO KapMaHHOTG® KaJlb-
Kynaropa, npHYeM JAs KaXAOH 3Be3NHOH BeNHUYHHLEI B OTAENBHOCTH.

Mporpamma-makcumym. H. C. Acranosuu paspaGoran NoJApOGHYIO
CHCTEMY DErHcTpauuH (PU3HYECKHX, KHHEMAaTHYECKHX M reoMeTpHye-
CKHX XapaKTePHCTHK MeTeopa, MOJYYHBIIYIO HasBaHHE «IIPOrPaMMBI-
MakcHMyM». Takne HaGMIONEHHA CJyXKaT AJA ONpeleJeHHs CTATHCTH-
Y€CKHM NyTeM 8biCOIM, CKOPOCMel; padUaKImos, MACC U 3AKOHOMEPROCTell
OBUNMCHUR W COCHEHUS MEMEOPHbIX meA. [Iporpamma-makcuMyMm Tpe-
Oyer oueHb BBICOKOH KBaJupMKanHH HaGaiogatens. ToabKo umes
NPaKTHYECKHH ONMBIT HAG/IOAEHHS HECKOJNILKHX THCSY METEOpPOB H HC-
CJIEA0BAB MHOrOMHC/ICHHBIE JHYHBEIE OWMGKH, HaGJMIOAaTeNb CMOMKET
HONyYuTh Ha/leXKHHIE Pe3yAbTaThl. .

Paccvotpum xapakTepucTHKH MeTeopa, KOTOpHE BXOAAT B npo-
IpaMMy-MaKCUMYM.

L. Momenm nposema T. MoMeHT Bo/KeH GBITb 3aperHCTPUPOBaH
C TOYHOCTBIO, KOTOpas COOTBETCTBOBA/Na Obl TOYHOCTH ONpENeNeHHs
TNOI0KEHHS METeopa, T. €. C TOYHOCTbIO 0 1 MHHYTE. Bpems onpene-
A9€TCA N0 YacaMm C H3BECTHHIMH NMONPABKOH H XOINOM. 3anHCch MOMEHTa
(Tak *e Kak W APYrHX XapaKTePHCTHK) IPOH3BOAAT «CJAEMBIM» METO-
HOM, He OTpbiBag raas or HeGa.

2. [Tosoxcenue u nanpagrenue nosema. Jas onpejenieHHsT Koop-
AHHAT Ha4aja W KOHLA MeTeopa Hab/iofaTeNb AIKEH OYEHb XOPOHIO
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3HaTh speagnoe HeGo. IIpaKkTHuecKH HaJ0 3HaTh BCE 3BE3JHl Apue
4-i BeJIMYUMHBL U YaCTh 3Be3J 5-ii BEJIHUMHH, T. €. ~ 500 3pesd. 3anuchb
NOJIOXKEHHS W HanmpaBJeHus MeTeopa yJIOOHO BECTH TaK: €C/IM METEOp
NosIBUTCS OKOJIO & JIuphl U ucye3 y o JleGelss, TO numerca: o Lyr —
o Cyg; ecnu Mereop NpoJeTesn MapanieNbHO HanpaBJeHHio 0 —
8 Jlebens, Ho nosiBuCs Ha 2° ceBepHee a Jlupst u Ha 3° He joneren
10 a Jle6ens, To sanuch OYAET BHITJAAETH TaK:

20
o Lyr — 3°2. Cyg |i 08 Cyg.

ITpu o6paGoTke HaGMoONEHHA CO 3Be3JHOH KapThl CHHMAIOT KOOp-
JHHATH Hayaja H Kouua (¢, 0,); (@, 6. HaGmonaremo Heo6Xo-
JAHMO HMCCJeloBaTh TaKxe OWMOKH CHOCAa M MOBOPOTA.

3. Yeaosan Oauna A nymu memeopa ONpene/sieTcss He3aBHCHMO OT
0JI02KEHH s Hauasa H KOHIA 110 CPAaBHEHHIO C YIJIOBLIMH PaCCTOAHUAMH
mex1y 3pesnamu. Crefyer TOJbKO NOMHHTB, YTO STAJOHHBIE 3BES/bI
JIOJIKHBI JIeXXaTh Ha TOH XKe BHICOTE, YTO H MeTeop, TaK KakK y IOpH-
30HTA CO3Be3MA KaxyTcss GoJblue.

4. Yeanoean ckopocmbv o onpepensercs OannaMH B caepyloLei
nikaJje: :

CrannoHapHblit 0 JloBoabHO OBICTPRIA 5
Quenb MeJ1eHHbIH 1 BrcTprit 6
Megaennniit 2 Ouenb GLICTPHIH 7
JloBo/ibHO MeJJeHHbIH 3 Upeasnuaiino GueTphit 8
Cpeannit 4

Jlns HayaJa MOXHO TIONb30OBAaThCH He BCeMH Oanjiamu, @ 4Yepes

ONMH M C NpPHOGPETEHHEM ONbITa NEPEXOJAHTh K NPOMENYTOUHBLIM.
B peAKHX CayuyasX MNPHXOAMTCA OTMEYaTh YIJOBHE TOPMOXEHHH
(5 — 4). JlaGopaTopHuie H3MEpeHHs MOKas3anH, 49TOo 6ananl CBA3aHLI
C YIJIOBOH CKOpOCTBIO B rpag/c creneHHOH 3aBHCHMOCTBIO.
- "5, ITpodoaxcumesbHocmb nosema T ONEHWBAETCs B CEKyHAaX. Ha-
GnonaTeNb JOJIKEH HEKOTOPOE BpeMsi NOTPEeHHPOBAThCs B OTCHETE
MaJEX NPOMEXYTKOB BpeMEHH C ceKyHioMepom. IlocTenenHo y Hero
BLipaGaThiBaeTCsl ONpejeieHHas IKana BpEMEHH. Bpewms, onpepense-
Mo€ HabJIofaTeneM, CBS3aHO ¢ HCTHHHHIM BpeMeHeM JIMHEHHOH 3aBH-
CHMOCTBIO.

6. JeeadHan eeAuduHa Memeopa m HaXORHTCA NHO CPaBHEHHIO CO -
3Be€3/laMH, HAXOJAUMMHCS Ha OJH3KOH BhICOTE. Jdns paGoTel HANO
3HaTh BeAWUHHE npuMepHo 100 3Be3si, paBHOMEPHO PacTpeNC/CHHBIX
no HeGy. JlocTaToyHasi TOMHOCTb OLEHOK JIOCTHTAeTcs OMNLITOM M y
ONEITHRIX HaGJaiofaTeneil joxouut fo —07,25. Hauunalomuii Habuato-
JaTe/Ib MOXKET 3aMHCHIBATD 3Be3/IHBIE BETUYHHEI METEOPOB ¢ TOYHOCTBIO
1o 1™, OrMeuaercss MaKCHMYM SPKOCTH MeTeopa, & ApKOCTDb BCTIBIIIEK
oTrMeqaercs OTAENbHO.

7. Lleem memeopa ¢ OLEHHBaETCA MO riiasomepHoit mkane Ocrt-
roda. 1[Bera MOXHO ONpEAEAATh TONBKO Yy SIPKHX METEOpOB He cJla-
Gee 3™. MHOrja uBeT MeTeopa MeHsercs, — STOT (aKT TaKxe OTME-
9a€eTcH. ‘
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N

Beno-ronyGoft -2 Yucro-Kenrnft 4
ToayGosato-Gemutit —1 TeMuo-xeaTult "8
Beant 0 KpacuoBato-menrst 6
JKearosato-Gennti 1 OpaHxeBbift 7
Benosato-mentnilt 2 XKearosaro-kpacuet 8
XKentoift, uyTh GetoBaTnilt 3 . Kpacubift 9

Penxne usera mereopoB: 3esieHbie, (PHOJIETOBBIE.
8. Ouepuenrocms memeopa 0. ITO NOHATHE XaPAKTEPH3YET B YCAOB-
'HHIX 0ajnax BHEIHHWH BHA MeTeopa COMVIaCHO CJeayiomed LiKase:

Ouenb pe3KO ouepueHHHIH MeTeop
Pesko ovepueHHnlli MeTeop

MeTeop cpenuefi ouepuennocTH
MeTeop €O c/lerka PasMLITBIMH KpasMH
MeTeop c SIBHO PasMBITHIMH KPasMH

N Wk N

9. Monomerue maxcumyma 6recka M Ha TPaeKTODHM MeTeopa,
€C/14 OH HMeJI MEeCTO, ONpeleisieTCsl CJeAYIOLHM 06pa3oM: BECh METeop
MbICICHHO JeJIAT Ha NATb YacTeH, €C/1H MakCHMyM OBl B HayaJje, TO
numyt 1/5, ecan mocepepuue, To 3/5, ecn B KoHue, 10 5/5 u T. A.
Cnyuaercs, 4TO MeTeop He HMeET Pe3KO BHIPAXKEHHOTO MAKCHMyMa
APKOCTH HJIH HMEET HX HEeCKOJIbKO.

10. I1aomnocme memeopa n oneHUBaeTca Ho NATHOGAMIBHON LIKaAe:
1 Gann oGosnauaer PHXABI TYCKAHHA MeTeop, 5 6a//I0B — MJIOTHRIL,
Grectamui 3Be350NOAOGHKIN MeTeOP.

11. Yenrogod nonepeurux d. MHOTHE METEODH HMMEIOT 3aMETHO
BBIDAXKEHHYIO NPOTAXKEHHOCTb. JTO ABJICHHE CBA3aHO KaK C PealibHBIMH
pa3mepaMH rasoBoii OGOJIOUKH MeTeopa, TaK M C Hppaluauueir. [Ipu
HaO/MIOACHHAX OTMEUAeTCs KAaXKYIIMACA MonepedHHK d B YIVIOBBIX
MHHYTaX.

12. f1podosrscumenrsrocme sudumocmu caeda t,. Ecnu nocse nosera
METEeopa OCTaJ/ICH CJIEd, TO I10 YacaM HJH CeKyHIOMEeDY OTMEYaloT BpeMs
ero BHIHMOCTH HEBOODYXKEHHBIM IVIa30M, C TOYHOCTbIO A0 1 C.

13. Maomuocms caeda n, npencraBisieT cO60H KaueCTBEHHYIO
OLEHKY IJIOTHOCTH CBETSILIEroCs BeEleCTBA CJiea H OLEHHBAeTcs
B Gannax. SIpkuit muoTHbA ciaen ofosHayaerca GaaaoM 5; peaxuil
NONYPO3payHblil, PasMuIThI ciel — 6anioMm 1, ocTanbHble 6aNan —
POMEKYTOYHEIE.

OnurHele HaGMIONATENH OTMEYAIOT TaKXKe IO/OXKEHHE MeTeopa
B I10J1e 3pEHHA IV1a3 [0 «npaBuIy uugepbaarar. OT nosoxeHHs MeTeopa
B NoJie 3peHHsS 3aBHCAT HEKOTOpPHE TOHKHE 3((eKTH BHIUMOCTH Me-
Teopa. 3anuCh BeleTcs, Hanpumep, Tak: X — 35° 3710 03Hauaer, yTO
Mereop 3aMeyeH B JIeBOM BepXHeM yray mnojs 3peHus («10 uacos»)
Ha paccTesinuu 35° OT neHTpa. 3alKCh BeJeTCH BCJENYIO M HMeer
NPHMEPHO TaKOH BHA (LaHHbIE 3aMHCAHBHl B TOM MOpfALKE, B KOTOPOM
H3J1aTaJINCh BHIILE):

Ne 36; 23"03™; 4%BCas—-06Cep 1° A18% wd; 0.9
m0,5; ¢3; o5; 4/5; n5; d2'; «,10; n,4; IX — 35°
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B ‘6auxaiitiee e BpeMs mocse HabJioJeHHHA 3amucH Hajao ‘pac-
IH(POBATh, METEOPL HAHECTH HAa KapTy M COCTaBHTb Tabiuuy Ha-
GMIOAEHHH METeopoB, TAe, NMOMHMO OOIIHX JAHHBIX, ROJIKHbI OBITh
yKasaHel NONPaBKH 4YacoB, BpeMsi Hayala H KOHLA HabJI0JeHHH,
310Xa, K KOTOPOH OTHOCATCA KOODAHHATHI.

JKypHaa HaGrIOneHHA MO Nporpamme-MaKkCHMyM
(o6mue cBefeHHst O HaGMIOAEHHAX)

Haugano| Konen

Aot | m|e o|M|n ¢ MpHMeyanuna

alé a|6

Sra TabnHLa BMECTe ¢ KapTOil COCTaBJasAeT Hab/iofaTe/NbHEI MaTe-
puan u noxnexur o6paGorke. :

HaGmojenns TenecKomuueckux mereopos. Mereopsi cJiaGee 6-i
3Be3JIHOM BEJIMYHHBI, KOTOpPhie MOXHO HaGJIOAaTh TOJIbLKO C MOMOLLBIO
ONTHYECKHX CPEACTB, NOJNYYWJIM HasBaHHE mMeAeCKONUdecKux (mese-
memeopog). Heo6xofuMo npeaynpeiHTb HaUHHAKOMHUX uabaionarenei,
4TO HabMIOJEHUsI HX GoJbIle, 4eM KaKHe-mTHO0 ApyrHe, TpeOyioT Tepne-
HHA M HacTOHYMBOCTH.

WHCTpyMeHT AJ1st HaGMIOAeH T TeleMeTeopOB 0JIXEH UMETh A0CTa-
TOUHO 6OJIbLICE NOJIe 3peHus H Goabuyio ceerocuny. Ecan D — qua-
MeTp OGbBeKTHBa, TO Hanbonee palHOHANbHOE yBeJHUEHHE DPAaBHO
W = ——g—;m—. XOpOWMMH HHCTPYMEHTaMH AJs HaGIIofeHHsA Tene-
MEeTEOPOB ABJAIOTCA OHHOKYJSIpHBIE Tpy6ui Llefica (D == 80 mm),
KomeToucKkateau H Tpy6u AT-1, a Takke noseBbie GHHOKIH C yBeJIH-
yeHHeM B luectb H OoJee pas. ‘ :

3Be3jHble KapThl AJsi HaGiofeHHA BLIGHPAIOTCA B 3aBHCHMOCTH
OT HHCTPYMEHTa TaK, 4To6bl MacwTa6 HX GBI B COOTBETCTBHH C peasb-
HBIM MacIuTaGoM 3Be3auoro He6a, HaGaIOAaEMOro B HHCTPYMEHT, HJH
neMHOrMM Gosbie. Boabwmofi «3Be3nbiii ataacy A. A. Muxajiaosa,
wan. 1969 r. (Macurra6 1° = 6 MM), siBaserca yAOGHBIM NpH HaGmone-
auu ¢ 6uHokasaMu 6 X 30 mm. Jna 6uHokyaspa llefica npuMeHHMBI
spesfiHble KapThl «ATjaca He6Ga» BeuBapika. '

OcHoBHble npobaembl, cTosuMe nepeld HaGmolaTeNfAMH Tejeme-
TEOpOB, TaKHue: '

1) ymounenue paduanmos Hexomopbtix GOAbULLY MEMEOPHYIX NOMO-
K08 N0 NPUCYMCMEYOuUM 8 HUX meseMemeopam; '

2) onpedeserue CAMOCMOMITICAOHbIX MEAEMEMEOPHBIX paduanmos,
He C8ABAHMbIX ¢ GOAbUUML nomoKamu, u pacnpedesenue ux no Heby;

3) onpedeserue 6bicom rmeaemeneopos,

4) onpedeserue HUCAEHHOCTIL MeAeMEMEOPO8 U e USHEREHUR 6 mede-
Hue cYmoK, 200a U HA PASAUNHBIX YHaCMKaX HeOecHol Cohepbi.
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B nepeom cayudae BuGupaercs obnacth B 3—5° or meficTByIomero
paivaHTa U HabJofaresb AEPKHUT 5Ty 06/acTh B IOJe 3peHHA B Teye-
HUe Bcero mnepuoja HabOmoAeHuit. OneIT nokasaj, YTO HaOJOAATh
HY>KHO He MeHee TpeX-ueThIpeX 4acoB B OfHY Houb. Bpems gmeficTBus
palHaHTa onpeiesnseTc KaK cepejHHa HHTepBaJa HabawAeHHi nep-
BOI'O H IOCJIEJJHEFO METEOPOB B COTHIX [OJAX CYTOK [0 MHPOBOMY
BpPEeMeHH, C YKa3aHHeM 3MOXH, K KOTOPOH OTHeceHB KOOPIHHATb! pa-
Ananra. Bo BTopoMm ciyuyae BhiOHpaercs Kakas-jiuGo obJjactb Heba
He HHUXe 2z = 60 — 70°. OO6sacThb 3€HHTA ABJSETCS B 3TOM CMbIC/E
camoii yao6Hofi. Ha6/onarenb pacnoJsiaraeTcsi B JiexKaueM IOJOXKEeHHH
€ YKperJIeHHbIM Ha LITaTUBe GHHOKJIEM HJIH GHHOKYJSIPOM.

Cnenyer oco60 o6paTHTh BHHMaHHe Ha ¢1a6yi0 H3y4YEHHOCTb pa-
JIHaHTOB IOXHOTO Heba.

[Iporpamma HccTenOBaHHA YHCJAEHHOCTH TeJNeMETeOpOB [OJIKHA
COCTOSITH M3 JBYX B32aHMOCBSI3aHHBIX PasjesoB: a) HabAwdenus mene-
Mmemeopos 8 Zenumnoli obaacmu, MO TPH Yaca B HOYb, CHMMETPHYHO
OTHOCHTE/IBHO MECTHOl MOJYHOYH C HENMOABHMKHBLIM HHCTPYMEHTOM
n 6) Habawlenus 6 ceseprol nosapHoil obaacmu, HMEKOILIHE LEJbIo
BLISICHHTh 32BHCHMOCTb YHCJEHHOCTH TeJIEMeTeOpOB OT IUHPOTH MecTa
HabmogeHus. [Ipu cuere TeneMeTeopoB CTPOro (HKCHPYOTCA nepe-
PLIBBI H UHCTOE BpeMms HalaioAeHHi. B KypHane oTmeuaeTcss MOMEHT
nonera (o 1 MuHyThH), Gneck (mo 0™,2—0™,5), uBeTr, NO3HLHOHHBLIA
yroj P, nojoxeHHe OTHOCHTEJNLHO MOJSA 3DEHHA H JPYyrue xapakre-
PHCTHKH — [0 Mepe BO3MOIKHOCTH.

B pesyabraTe HabniOReHHI MOJNYYalOT BHJAHMMBbIE HacOBHIE YHC/IA
TeJeMETeOpOB AJIA KaxJAOR 3Be3jHOA BeaHuuHsl. Mx Heob6xonumo
HCOpaBHTh 3a Ko3(pHIHEHT 3amevaeMocTH H 3¢pdeKkT GOKOBOTO 3pe-
uus. Ecau umeerca rpynna HaOmiopateneft B 3—4 4deJoBEKa, TO
MOXKHO OPraHH30BaTb MHOTOKpPATHHIH cueT TesieMereopoB. MeroiHKa
H BO3MOXHOCTH B NPHHIMOE Te XKe, 49TO H JJA OOBI4HBIX MeTeo-
poB.

[MonyTHO ¢ BonpocaMy YHCJAEHHOCTH PELIAOTCH U APYyrue 3ajauH,
HanmpuMmep M3MeHEeHHe YaCOBBIX YHCEJ TeleMeTeopoB B TeueHHe CYTOK,
roga, T. . CyTouyHas M roguuHas Bapuauud. HaGusionenns B 3eHUTHO#H
obaactu (rae asMMyThl HampaBJIeHUH NoJeTa MOJYy4aloTcsl B YHCTOM
BHAE) JAlOT BO3MOMHOCTb YCTaHOBHTb npeobJjajaiolliee HanpaBJeHHE
IBHXKEHHS Te/IeMeTeoPOB, UTO 0Y4EHb BAXKHO.

Ha6.i01eHHs BBICOT XO/MKHBI BECTHCb C KOHLOB 0asHca OAHOTHI-
HBIMH HHCTPYMEHTAMH, ONTHYECKHE OCH KOTOPHIX HAaKIOHAIOTCA
HaBCTpeuy APYr APYTYy Ha BEJHYHHY MapajJaKTHYeCKOro CMEUIEHHS,
yto0Hl B 0JI€ 3peHHs nomnagau obwue Mereopel. OGo3pesaemas obaacTb
npocTPaHCTBa, €0 pasMepbl W BLICOTA CHJAbLHO 3aBHCAT OT pasMepoB
6azuca (puc. 151). Heobxoaumbl onpejesieHHsi BHICOT TeJEMETEOPOB
Ha Gasuce b == 1000—3000 m B 3eHuTHOH obsactu. Koporkux 6asu-
COB NPUMEHATb He Hajo, TAK KaK HCKOMBIH Mapajsakc Jesaercs
CPaBHHUMBM ¢ BeJHUMHOH OWHGKH HaHeCEHHA MeTeopa
Ha. KapTy, Hanmpumep, npu |2-kpaTHoM yBeJquUEHHMH OHa paBHa
+5. :

339



Jlns uccnenoBaHUS AHYHHIX OMHGOK HEOGXOAHMH! NapaJjiesbHHE -
HaGJI0AEHHSI HECKONbKUMH HaGMAIOfaTENAMH OLHON # TOH e o6aacTH
He6a ¢ ONHOTHIHEIMH HHCTPYMEHTaMH.

XypHan nHaGmopenuii TenemeTeopos
{obuve cBeneHHs)

1. Hara: 1957 r. 17—18 VII.
2, Bpems: nauano 21130™, xonen 0P30™ (mexpeTHOE Bpema),

3. INepepubu:: 23115™—23P30™.

4, Tpenenbrasg BUAAMOCTL 3Bespy: 11™.

N7 mltlelolola]P|M|=x{%]|%|% Ol e | Tl Ao IMpumeuanusn

A baguc 8 A Jasve 8
" Pue. 151, '06nac.1'b nepeKpLITAS NPH Pa3TMYHEIX 6a3H0ax M Yraax CKPelHBaHHA,
Xapamepucmxu ¢, 0, 0, N, OUCHHBAKOTCA B Ganyax mKaJi, npH-
BeJ€HHLIX BHIE. MoMeHT nosera qucupye'rca B cCjay4ae 6a3nCHHIX

Habmonennit go 0,5 MuH; Anag 3afad, He CBA3AHHLIX C NOJOMXKEHHEM
MeTeopa, AOCTATOYHA TOYHOCTb B 1 MHHYTY; G/leCK XejaTeNbHO onpe-
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ReAATH ¢ TOYHOCTBIO 0,5, Ocofoe BHHMaHHe HYXKHO ‘YACAHTD OLIEH-
KaM NPOAGUKHTENABHOCTH IOJIETa T, TaK KaK TEJEMETEOPH HMMEeloT
T ~ 0,2—0,3 ¢. Omnbka jaxe B 0,1 ¢ CHABHO HCKa)Kaer CKOpPOCTh.

Hnuna A onpenensiercs B NeCATHIX AOSAX AHAMETPA NMOJS 3PEHHS,
a 3aTeM NepeBOAHTCH B rpafychl. [I03MUHOHHBIA yron P OTCYHTBI-
BAETCA OT TOYKH CeBepa MO 4aCOBOH CTPeJKe IO «npaBuay Uudep-
6nara», npu o6paboTKe Yros mNepeBOAHTCA B rpaaycel. Ilpu stom
Hazao YYMTHBaTh, NpsiMoe, O6paTHOe HJ/IH 3epKajbHOE H300paXKeHHe
Aaer Tpy6a. B rpady «[Ipumeuanus» BHOCATCH BCe OCOBGEHHOCTH
AaHHOro Mereopa (ero ¢opMa, cnaes, H3MeHeHHs OJecka, CKODPOCTH,
OGCTOATENbCTBA MOSIBJICHHS M HCYE3HOBEHHT H T. 1.).

Bo Bpema HaGuionennit 3amuch Befercs B TeMHOTe Ha JucTe Gy-
Mard, CBepHYTOM B y3Kyio nosaocky. IIpu 3ToM HabmionaTens He OTBO-
AHT Iia3 OT HHCTPYMEHTA (332 HCKJIIOUEHHEM BPEMEHH 3aHECEHHN TeJles
MeTeopa Ha KapTy). MOXHO TaKxe IHKTOBATh BCE JaHHBLIE GEKPETapio.

Ha crrepytommit nenb npoBoautcs nepsuunas o6pa6oTka HaGmioze-
HHH, 3aK/IQYAIOWAACA B OQOPMJICHHH KaTasjora TeJeMeTeopoB. Te-
JIEMETEODH 3aHOCATCA HAa 3BE3JAHYI0 KapTy, CHHMAIOTCS KOOPAHHATHI
Havana (@, O4) M KOHHA NyTH (@, §,). Ecau BeABIEH paiHaHT, TO
Clelyer ero OnpeaenaHTh Cpa3y Xe B AeHb HaGMONeHHH. MomeHTob
BDEMEHM B KypHaJie HaOMIOAEHHH 3aMHCBHIBAIOTCA yXe C Y4eToM Io-
IPaBOK 4acoB. : :

B cnysae GasHCHNX HaGAIOZEHHE BLICOTH BRIYHCJSIOTCS MO ¢op-
MyJie : :

H = b cosec nt cos z, sin y, = b cosec 7 cos z, sin 7L

e b — AnuHa Gasuca; & — NapasakC MeTeopa; Z; H Z, — 3EHUT-
HO€ paccTosiHHEe MeTeopa B NYHKTaXx A M B; Y, H Yo — YIIBl MEXAY
Hanpap/JieHHeM 6a3HCa H HalpaB/ICHHSMH Ha METEOpP COOTBETCTBEHHO
B [1EPBOM U BO BTOPOM cJayyasnX. Bropoe paBeHCTBO B popMyJie CTyKUT
A1 KOHTDPOMA. :

HaGmonenus nppefida mereopHmix caepos. Ilpu monere sprux
MeTeopoB B aTMOC(Epe HHOTAA OCTAETCS CBETSAIMMACS CJIeH, COCTOS LM
U3 HOHH30BaHHBIX ra3oB. CmeweHne — Opeid caeda — NPOHCXOAUT
NOJ AeHCTBHEM BETPOB B CTpaToCcdepe U MO3BOJSET H3YYHTh HX Hampa-
BJIEHHE U CKOPOCTh. . :

MerteopHble CEIB MOXHO HabaiofaTh B JIOGHE CBETOCH/IbHEIE
TPyGbl, HMelomue 60abiIoe (HeCKOABKO IPaaycoB) NMOJE 3PEHAA H He-
Gonbwoe (okomo 10 pas) yBennuenue: 8-KpaTHBIA MOJEBOH GHHOKJID,
OHHOKYJIsip ¢AceMGu», Tpy6u AT-1 u T. n. IlpennasnaueHHas LIS
HaG/iofeHnil CefloB TPy6a HOMKHA GHTH yCTaHOBJEHA Ha IIPOYHOM,
ya06GHOM a3HMYTaJbHOM HITATHBE.

Texnnxa HaGmioneHHE COCTOMT B ciefyiomeM. B MomeHT npoJaera
MeTeopoB HalJionaTe/b 3aMeyaeT BpeMs W MINET cJel, HAYHHAA C HaH-
Gonee ApKOH, OGHIYHO KOHEUHOM TOYKH. STO HAAO ‘OCYIICCTBHTE 3a
5—8 c. Kak Tonbko caex HaiileH, HaGiOAaTenb OCMaTpHBaeT :€ro,
3aMeuaeT KaKOH-HHOYAb «y3eJIOK», CTABHT €r0 B LEHTP NOVA 3PERHd
H HaUHHAET CACRHTDh 32 NEpPEeMEeIleHHeM H H3MeHeHHeM QOpMH caexa.
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OnnoBpeMeHHO Hal/i0aTesb HJIH €r0 MOMOIIHHK JOJIKeH 3aMeTHTh
TOYKy He6a, Ha KOTOPYIO HaBeJeH MHCTPYMEHT. JTO MOXKHO ClesnaTh
JAByMs CHOcOGaMH: cpasy OTMETHB asHMYT H 3€HHTHOE pacCTosiHue
(LJIS1 3TOrO HHCTPYMEHT AOJ/2KeH ObITb CHaGXKeH KpyraMH H OTHHBEJNH-
. pOBaH) WJH 3aNIOMHHB 3BE3AHI,
y BHHMLIE B 110/1€ 3pEHHA TPYyOHI.
: OnwiTHHe — Habmaionartesd,
XOpOLIO OpPHEHTHPYIOIHECH B
3BE3JIHOM HeGe, pericTPHpYIOT
npeiig cJaena, 3apuCcOBbiBas
ero yepes 20—25 c Ha 3Be3k-
HoOit Kapre («3Be31HOrO aria-
ca» A. A. Muxa#iyoBa ‘MJIH
«Arnaca wueba» DBeuBapxa).
Onnako onepalyH cO 3Be3(HOH
KapToil B MOMEHT HaGJ/IIofleHHs
TpebyloT cBeTa, YTO OTpHUa-
TeJbHO CKa3BiBaeTCa Ha 3pe-
HHH.
PargonanbHee OTMeYaTh N0-
JIOJKEHHE cJiefla OTHOCHTEJLHO
, LeHTpa 1oJisi 3pEeHHA HHCTPY-
P 18 A i Tpyom. | CCTenRHo Memg (puc. 152). Paccrosnue
caena ot uenrpa D Bhipaxaer-
i B JECSITHIX JOAAX NOJSA 3PeHHs], a NMOJIOKEHHE ONpene/seTcs
NO3NUHOHHBIM YIJ0M P, KOTOPHIH OTCYHTHIBAETCS OT BEPTHKaJA
nentpa mnoas 3penns or 0 no 360° no 4acoBOH CTpEJKE.

Ha6mopeHna apeiida caeros METEOPOB
. (o6ne cBeneHHA)

L . Monoxenus Llnpn-
Moment m TloTok uentpa nonsn P -D Ha Mg | MMprMevaHnsn
SpeHH s caepa
1hogmo0s | —2 | Mep- |[2M33™| +4-54°| 250°{0,0]1 20’ | 5 | «Beperenos
10 cemb 250 10,21 25 5
25 250 |0,4| 30 4

K 3anucam npuKIajbIBAIOTCS 3aPUCOBKH CJIeAa, €C/IM OHM CACJaHEL;
B NpHMedaHHAX YyKa3blBaeTcsi THNUYHas QopMa CJela: «NoJIOCKa»,
«BEPETEHO», «CTYCTOK», «KOMb1o». Ocobo oTMedaloTcs TypOyJaeHTHHIE
ABJIEHHS, PE3KHe M3rH6bl M H3MEHEHHsl HanpaBJeHHA JBHXKEHHA.
BpeMms Kaxaoil OTMETKH MOJOXKEHHUs Cliela PETHCTPHPYETCS N0 CeKyH-
JIOMEpY, KOTOPHIi GbLT MYIIEH B MOMEHT ITPOJIETa METE0pa, C TOYHOCTHIO
no 1 c. HabaioneHHsi nNpoONOJNKAOTCA A0 MOMEHTa HCUe3HOBEHHA
cnena. Mnorma TpyGy NpHUXOAMTCS NOABHHYTh 33 CJEAOM, CTpOro
OTMETHB, Ha KaKylO BeJIMYHHY H B KaKOM HanpaB/ICHHH OHA CABHHYTA.
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Meroauka BeluHc/IeHHs napaMeTpoB Apefida u3naraerca BO MHOFHX
PYKOBOACTBaAX.

Ocobyl0 1eHHOCTb HUMeIoT HalJdIoAeHUa CJAeN0B OJHOBPEMEHHO
¢ 6a3ucHeM ¢otorpadupoannem. Pororpaduueckuili METOX C BEICOKOR
TOYHOCTbIO AA€T MOJOXEHHEe M BBICOTHl TOYEK TPAEKTOPHH MeTeopa,
K KOTOpOH 3aTeM MOXHO OyleT npuBs3aTh HaGMIOACHHSA CJELOB.

dororpaduposanue merecpos. Mereop — oueHb OBICTPO JBHIKY-
wuics o6bvekr. Kaxknasi ero To4ka 3KCNOHHPYeTCs (aKTHYECKH B ThI-
CAYHEIE JONM CceKyHabl. [aa ¢ororpadupoBaHHsi MeTeOpPOB CJeNyeT

IS SIS
A"

% L
RN NN RN

Puc. 153. CxeMa ycTpolcTBa Kamepn ana dotrorpadupoBanns MeTeopoB. I — npoBOAa no-

porpepa, 2 — KpbKa, 3 -— NPOTHBOPOCHHK, 4 — o6BeKTHB, § — pesbba GOXYCHPOBKH,

6 ~ BUHMT KpenJeBusl, 7 — CTONOP, 8 — NPUMKHMHOe cTekno, 9 — doronnenka, /0 — npu-
JKHMHAas NNacTHHKa, /J — sallelKa KpwINKM KacceTn, /2 — KOpPNyc Kaccersl.

NPHMEHATh CaMhie CBeTOCHJbHbie KaMephl (C OTHOCHTENbHLIM OTBep-
cruem D/F 6osee 1 : 3), caMble BHICOKOUYBCTBUTEJNbHEIE (DOTOIMJIEHKH
(6onee 250 TOCT) u nanGosee s3HepruuHble npossuTean. [IpumMeHsaTs
06BEKTHBEL OT MaJoOpMaTHBIX (POTOKaMmep ¢ GPOKYCHLIM PacCTOfHHEM
okoso 50 MM Tuna «lOnurtep-8» HexenatenbHo. Haubosee nenecoo6-
pasHul GoKyCHbIE paccTosiHus oKoso 10—15 cm. Jlasa Toro uTo6ul cpas-
HHTb JOCTOMHCTBA OGBEKTHBOB, MOXHO MOJb30BaTbCAd HHIEKCOM 3¢-

D2
dexTHBHOCTH (POTOKaMePHl Al MeTeopoB —4—, Tle D — nnamerp

oTBepcThsi, a F — ¢QoKycHoe paccTosHue ob6bektHBa. IIpH npounx
PaBHLIX YCJOBHSAX Jy4lue TOT OOBEKTHB, y KOTOPOro HHAEKC Gosblie,
Kpome Toro, o0beKTHB AOJXKEH OBITb JOCTATOYHO INHPOKOYTOJNbHHIM,
¢ noneM He Menee uyeM 30 X 30 rpaaycos.

KaMepa 1osxHa HMeTh MPOYHBIE BHHTH KPEIJICHHS, YTOOL HCKJIO-
YHTb BO3MOXKHOCTb MEPEMEIIEHHs] BO BpeMs dKcnosuuuu. Porokamepa
06513aTe/bHO CHAa6XaeTcsa NPOTHBOPOCHHKOM, KOTOPHIH NpeXoxpaHser
OT paccestHHOro cBeta H oT pockl (pHc. 153). Ilpu cHIbHOHA BJI2XKHOCTH
BO34yXa OOBEKTHBH 3amoTeBaloT. YTo6GH 3TOro He OHLI0, OGBEKTHB

303



nojorpepaioT. CHCTeMa HOAOTPeBa OCYHIECTBASIETCH B BUIE HECKOMBKHX
TOHKHX Napa/uie/ibHBIX NPOBONOYEK, HATAHYTHIX Mepel JIHMH3aMH
OOBLEKTHBA, 10 KOTOPHIM NYCKAaeTCsl HH3KOBOABTHHIA TOK. Ocoboe
BHHMaHHE CJielyeT YAeJHTb (OKYCHPOBKE KaMep: OT 3TOI0 3aBHCHT
npepesibHasg BeJHYHHa Mereopa. OO6paboTKa HeraTHBHHIX NJIEHOK
(nposiBaeHHe, GHKCHPOBaHHE H T. H.) NPOH3BOAUTCA OOLIYHBIM MO-
‘PANKOM.

[TpakTHKka nOKaspBaeT, 4YTO C XOPOIUHMH (OTOMaTepHANAMH
OJAMH METEOp MOXKHO 3aCHATb NPHMEPHO 3a 5 YacoB - IKCIIO3HIMH.
YT06b1 yBENHYHTE KOTUYECTBO choTOrpadApoBaHHB X METeOopoB, $HOTO-
rpagupoBande BE1yT OLHOBPEMEHHO Ha HECKOTbKHX KaMepax, ofbe-

. IVHEHHBIX B TaK Ha3nBaeMblH
MemeopHulll  nampyas, yCTpo#-
CTBO KOTOPOTO ACHO U3 pHC. 154.
B narpyne moxer OuTh 10
miectd Kamep. llpu Gosbinem
KOoJIHuecTBe (eCTH KaMephl He
aBTOMaTH3HPOBAHBI) OGC/HYXKH-
BaHHe HX cTaHOBHTCA obpeme-
HurebHBIM. Takoii e naTpysb
yCTaHaBJHBaercd M Ha 6asuc-
HoM nyHkre. Ilatpynb us ye-
TBIpEX — MIeCTH Kamep MOryT
o6cnyxuBaTh JABa HabJoAa-
TeJIs.

UTo6bel ompeseninTh CKO-
pocte MeTteopa, gororpadupo-
_ . BaHUE NPOU3BOAHMTCA uepe3 06-
Puc. 154. Ycrpofictso ¢ororpaduveckoro me- IRIOPAMOp, T. €. BpalaouHica

. Teopuoro maTpyad. nepes o6LEKTHBOM cekTop. Me-
TEOp MpH 3TOM NOJYydaercs
¢ nepepniBaMH (puc. 155). CKopocTb BpalleHHs H KOJHYECTBO JO-
nacreii JOMKHH OHTb TaKHMH, YTOGH o6GTiopaTop maean 50—75 mne-
pepHBOB B ceKyHAy. Baknefedt 3anayefi npu paGore obriopaTopa
ABJACTCA HAAEXKHBIH KOHTPOJAbL UHCNA OGOPOTOB H NOCTOSIHCTBA CKO-
poctu BpauieHHs. T1OCTOSIHCTBO CKOPOCTH JOCTHTaeTcsi NOAJEPXKHBa-
HHeM [IOCTOSIHCTBAa HampsXeHHs, HanpuMep, CcraGH/IH3aTOPOM Ha-
npsikenus. Mamepenue uncja 060pOTOB MOXHO OCYIUECTBHTb Pa3HbIMHU
cnocobamu. Ha Ban ofTiopaTopa HajeBaeTcss POTOP MaleHbKOrO re-
HepaTopa; B OGMOTKe reHeparopa BO3HHKaeT nepeMeHHbIH TOK, 4ac-
TOTa KOTOPOrO H3Mepsiercsi NPOMLILIJIEHHBIM H3MEPHTENEeM YacTOTHI.
JIns KOHTpONs 06OPOTOB [IPHMEHSIETCH TaKKe NPHHUHN CTPOBOCKONH-
yeckoro ocBelleHusi. Ilogo6HOro THna cTpoGOCKON JIETKO H3TOTOBHTb
u camocrosTeabHo. HauGonee mpocThIM H HaleXHBIM IPHOOPOM fB-
JseTcsl CUYETYHK 060poToB, NpHCOENMHEHHHH K Baay o6TiopaTtopa
uepe3 50—60-kpatHut pexyktop. Co cueTYHKa Bpemsi OT BPeMeHH
CHHMAIOTCS MOKasaHusi. Yacrora nepepniBOB AOJXKHa OHITb H3BECTHA
¢ TouHoctbio Ao 0,5%.
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Ilns onpeneneyusi BHICOTH "METEOPOB HeoGXoAMMO - GoTorpadupo-
BaTh HX M3 ABYX nyHKToB, A H B. TouHocTh onpeleneHHsi BHICOTH:
3aBHCHT OT BEJHYHHE! 6asuca: 4eM Goxblue 6a3uc, TeM GoMbiie napas-
JaKTHYECKHH yroa sm. 3TOT yroa BXOAUT B GOpMYJaYy OnpeieenHs
BLICOTH TOYEK MeTeopa. Basuc posxkeH GuniTh He MeHee 16 kM; Jyuiue
HMeTb 6asHc, paBHHH 20—25 KM, NPH 3TOM 7T paBHAETCS HECKOJIbKHM

Puc. 166. Basucuaa dotorpadus ue‘reopi. (Cumdepononbckast MeTeopHast CTaRNHA.)

rpaaycaM. BaxkHylo ponb Hrpaer HanpasjeHHe GasHca; BBITOAHee
BCEro, KOIJla METEOpH JeTAT NepHeHAHKyIsaApHO K Gasucy. OnuH
6asHC B TOM CMEIC/J€ HE MOXKET OKTbh NPHTOAHLIM AN HaGMIOACHHSA
" BCEX METEOPHBIX NOTOKOB, H BOSHHKaeT HEOGXOJAHMOCTb HMETh He-
CKONIBKO 6a3ucoB.

Jlna toro uroOLl 6a3uCHHE CHHMKH METEOpOB MOXHO 6biyo ofpa-
6orath, HeOOXOAMMO 3HaTh O Ga3uce cJaenyiouiee:

1) reorpaduueckHe KOODAMHATH: WIMPOTY ¢ H JOJATOTY A Aas
oboux nyskroB A u B ¢ TouHOCTHIO JO 2—3”;

2) BHICOTH Han ypoBHeM Mopa H,, Hg nyukroB A u B;

3) asuMYT @, M 3€HHTHOE PaCCTOAHHe 2, Hanpasjenus AB u Ha-
npasnenuss BA ¢ ToaHocTbIO S0 1';

4) pauny Ga3uca ¢ TouyHocThio no 0,1%.

MeTeopHHI naTpy/ib MOMET HMeTb IIeDEHOCHYI0 MOHTHPOBKY.
OnHaKO TpH CHCTEMAaTHYECKUX HaGMIONeHHSX BO3HHKAeT HEO0XOoAH-
MOCTb B CHeuHaibHOM naBusnboHe. Ha puc. 156 noxasaHa cxema
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npocrefiliero nNaBuJIbOHAa ¢ OTKAThBalowWefics: Kpuilmef#i ¥ HeGOJIbIINM
uoncoGHbIM nomelteHHeM. OOtiopaTop H (HOTOKaMepH YCTaHaBJIH-
BalOTCA Ha pasHBIX (PyHAAMeHTax, yToGHl H36exaTh nmepejayH BuGpa-
aud. Kamepn c¢ 06TiopaTOpOM HECKOJNBbKO MNPHMNOJHHMAIOTCH Hax
YpOBHEM [MOYBHE, YTO NPEROXPAHSET HX OT pOCHL

OpraHusauus ¢ororpapuueckux HaGMOACHHH CKJIaIbIBACTCA U3
CHAELYIOIHX MEPONPUATHI.

CorniacoBLIBalOTCA HanmpaB/CHAA KaMep, YCTAHOBJEHHLIX Ha IyHK-
Tax A u B, uToGHI NONS KOPPECIOHAUPYIOIIHX KaMep NMOKPHIBAJIH OAHY
# Ty e nnowanb Ha Beicote 100 kM, HHaue nmapHeIX Qororpaduii He
fIONYYUTCH. 3aMeTHM, YTO KaMephl JIyulle HanpaBAsiTh He B 3€HHT,

n . ’ Lr\ ‘ ‘ n\.

AW

Z

Pué. 156. Cxema ycTpoilcTBa NaBu/bOHA QAN METEODHOTO NATP/AN.

A HAKJOHHO, TOrga mjaomwazb dororpadupyeMoro MeTeOpHOro CJos
Oyner Goabiue. CoryacoBHBAIOTCA MOMEHTBI Hayal M KOHLOB H mpo-
JONIKHTENbHOCTb SKCIO3HUHM, NPOH3BOAALWHKXCA HAa NyHKTax A u B.
‘O6LIYHO OfiHAa IVIEHKa 3KCMoHHupyerca 1—2 vaca, B 3aBHCHMOCTH OT
APKOCTH HO4YHOro HeGa. DBosee anauTenbHas BHAEPIKKA BHI3bIBAaET
8yastb. 3a HOYb MOXHO cAenaTb 3—4 3KCMO3HUMH.

Bo BpeMs 3KcnosHuHH uepe3 Kaxable 20—30 MHHYT Kamephl nepe-

«xpuiBaiorcss Ha 20—30 ¢, a MOMEHTHI Haua/jla H KOHLUA KaxAoro nepe- -

PHIBA TIATEJbHO PErHCTPHPYIOTCA MO YacaM ¢ TOYHOCTBIO A0 1 c.
{Ipu s1oM Ha ¢ororpaduu Ha Ayrax 3Bes3ll TaKXKe MOJAYy4aloTCA nepe-
PHBH (CM. puc. 155). Onu cayar ONOPHLEIMM TOYKaMu NPH H3Mepe-
#uM HeraTHBoB. [lepekpriBaTh Hano cpa3y Bce KaMepbl. JTO AeNaerca
JidctoM ¢GaHeps! WM CHeuHaJbHbLIMH 3aTBOPAMH.

BaxuefiunMm npu ¢ororpadupoBaHHH METEOPOB ABJAETCHA onpe-
JleJIeHHe MOMEHTa nposieTa MeTeopa. Ec/in MOMEHT IPOJIETa HEH3BECTEH,
70 W3 ¢ororpaduu Heab3s OYyAeT NOJy4aThb MNOJIOXKEHHE MeTeopa
B SKBaTOPHAJbHOM cHcTeMe KoopinHaT («, 8), HadTH paguantT H
BBIYHCIHTD OPOUTY (OAHAKO BBICOTHI B 3TOM CJ1yYae ONPENe/NATh MOXKHO).
Moment T perHcerpupyercsa HabJjiogarteseM, KOTOPHIA HEOTPHIBHO
KOHTPOJIHPYET BO BpeMsl SKCMO3HUMH oTorpadgupyemyo 006/macTb,
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OTMEYass MOMEHT M NPUOJH3HTENIbHOE NOJOXKEHHe Bcex ApKHX (m <
<< 2) MeTeopoB M HX 3Be3[Hyl0 Beauuuny. EciH Kamep MHOro, KoH-
TPOJHUPYIOT HECKOJNBKO YeJIOBEK.

Ha o6riopatopHoM nyHKTe B HauaJie H KOHLE SKCIO3HIHH IPOBe-
. PseTcsi 'TeM MJH MHBIM CIoco6oM CKOPOCTh BpalleHHs OGTIOpaTopa
H pe3yJbTaThl 3alHCLIBAIOTCH.

HeratuBrl, koTopeix npu paGore naTpyas NOJAYYaeTcs MHOIO,
JOJIXKHBL HMETh YETKYI0 MapKHPOBKY, BO H3GeXXaHHe NMyTaHHUbLI NpH
06pa60'rxe Mpr pekoMeHAyeM Ha ¢GOTONJIEHKE C Kpalo IEpel ee 3a-
KJI2JKOH B KaMepy JAeslaTh [POCTHIM MATKHM KapaHJAAaIloM clefyIomue
sanucu: 1) nyHkT A wian B, 2) nata HouH HaGJOfeHUs uepes Apobb,
3) HOMep. IKCNO3HUHH 3a HOYb, 4) HOMep Kamephl. IIpuMmepHO Tak:

A 16/17 111 4.

Iocne nposBieHHa U CYINKH HAa HeraTHBe TyLIbIO Aenaercs Gojee
. nofpo6Has 3amHCh CO CCHIIKOH Ha XypHaa HaGmoneHui. JKypHan
¢oTorpadupoBanusa, NOMHMO OGIUX CBeleHHH O HaGMIOREHHAX, AOJM-
JEH COZAEepIKaTh CAEAYIOLUIHE CBeACHHA:

- )ypnan ¢otorpadmuposanns m-reopba, nynkr A
MMepepHuBl:

Jlara 10 asrycra 1969 r. 1) or 3M00™00° xo 3"00™30°
chnoanuuﬂ N4 © . 2)or329 00 50329 30
Havano 2830™00* ' -8 ordo0l 30 110 4 02 00

Konen 4"31M30° (nonpanxa uacos 45%)  4) ot
Cxopocth obmiopatopa: 2"30™ — 945 o6/mun; 3P00™ — 950 06/mux,

IMposereBiune B O6NaCTH APKHAE METEOPH:

Mowment 3B. BeaHYnHa ‘CosBesaine Kanepa N IMpuMeuatus
3hoqm)7s —2m 5 B. Mezseauua 3 Benmuika
B KOHU@

" OnnuM M3 BHAOB ¢ortorpaduueckKux HaGMIOACHHH MeTeopoB sfB-
ASIeTCH MOJydeHHe HX chekTpoB. CneKTp Mereopa HOAYHalOT C IO-
MOLLbI0 OOBEKTHBHOH NPHSMBI, YKpeIWIeHHO! nepel o6BeKTHBOM Ka-
Mephl. ONHOBpEMEHHO C HHM INOJYYAIOTCH CHEKTPHl 3Be€3/, KOTOpHIe
3areM HCHOMbL3YIOTCA KaK CHEKTPH cpaBHeHHA. aa cnektporpadw-
POBaHHs METEOPOB NPHMEHSIOTCH MPH3MbLI G NPEJTOM/ISAIOIHMH YIIaMH
or 10 no 45° Tak Kak ¢ GOAbLION AHCHEpCHel CHEKTPHl METeOpoB
BCE PABHO NMOJYUHTH HeJb3s H3-3a Majof SPKOGTH M JJUTENbHOCTH.

CylecTBeHHBIM NPH CHEKTPOrpadHpPOBaHHM SIBJASETCS OPHEHTH-
poBka npusmbl. Hawsnyummii cnekTp nosyuurcs Toria, KOTAa MeTeop
NPOJIETHT NapajijleibHO NpPeJoMJSIONeMy pe6py NPH3MEI, TOTAA Ha-
npaBieHHe AHCNIEPCHH OGYReT NMepNeHAHKYJSAPHO K JHHHH IOJeTa Me-
teopa. CuenoBaresibHO, pe6po NPH3MHI HAZO paclojaraTh mnapal-
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JieJlbHO HanmpaBJeHMI0 Ha paguant. OfHAKO NMpH 3TOM HaAo 103a6o-
THTHCS TaKKe H O TOM, HTOOH AHCMepCHA OhIa XOTA OH NPHOIH3H-
TeNbHO MePNEeHAMKYASPHA K CYTOYHHIM Napai/iessiM 8Be3l, 4TOGHI
H CNEKTPH 3Be3J MOJYUH/JHCh JOCTaTOYHO XOPOWHMMH (NMOXPOGHee
cu. § 20, ra. IV).

HekoTopue TepMHHW H NOHATHA MeTeOopHOR acTpoROMEN. MeTeopHl XBHRYTC
B arMocthepe NO NPAKTHYECKH NpAMONHHEAHHM TpaekTopusM. BeneicrBHe cOmpoTHB-
AeHHS BO3XYXa CKOPOCTb MeTeopa U YMeHbiaeTcss OT 3gamuoceprol v,, B0 HEKOTO-
pofl komeunoft. OTpuuarenbioe ycKopeHne j HasuBaercs mopaoxcerues. Hanpasre-
HHe, OOPATHOE BEKTODY CKOPOCTH, W/H TOUKa IepeceyeHus 0GDATHOrO MPORONMEHHA
TpaeKTopHE ¢ HeGecHof cepoft, Ha3bIBAETCR PaduUaAMOM. M3 nabaionenuft noayyawor
FOPH3OHTANBHLE HIH 3KkBatopHanshhie (AR, 2R), (@R, 8R) KOODAUHATH BHEHMOrO
pannanTa R’. Ha ero nonoxeHHe OKasbiBaeT BJIHsHHe BpalleHHe 3eMiH, B De3ylib-
Tate uero BHAHMBIA PAJIMAHT OKa3blBAeTCH CMENIEHHBIM K BOCTOKY (cyTouHas abeppa-
n4A) Ha yroa

26°,62

6= Voo KM/C

cos ¢ sin y,

rlie ¥ — Yroq MexAy PajAHaHTOM H TOUKOH 3amaja, ¢ — LIMPOTa. ‘
[pursxenne 3eMI¥ YBEJIHUHBAET CKODOCTb MEMEOPHOD meAd B HECKONBKO

HCKpHBJIsieT ero op6uty. HenckamedHasn NpHUTSKeHHeM CKOPOCTB BCTPedH ¢ 3emnelt

Ha3blBaeTCH 2COUEHMPURECKOR CKOPOCMbIO v, Ona MeHbile, 4eM U@

vi = vﬁo — (11,10 Km/c)2.
VicKpHBJIeHRe BHPAKAETCS B TOM, 9T0 BUARMBIA PaJluaHT CMelIaeTcsl K SCHHTY Ha yron
Az, HasHIBaEGMEI BEHUMHBIM NPUMANCEHUEM:
Az Uoo — Ug z
tg—— = — & tg—,
£ Voo |- Uy €3

BHEUMH paguanT, HCAPABACHHELIR 32 CyTOUHYIO aGeppauuio H 3eHHTHO® NPHTAKEHHe,

HOCHT HAa3BAHHE UCMPABACHHOZ0, WIH UCMUnK020 (FeOLleHTPHYECKOro) paduanma R.

Teauoyenmpu4eckas CKOPOCTh MeTeopa vy TpeficTaBisier coB0ft BEKTOPHYIO CyMMY
cxopocmu 3eMB Uy H FeOUGHTPUYECKOH CKOPOCTH MeTeopa:

Op = -} Ug.

Ecnn -r — panuyc-Bextop 3emin (BHpPaeHHHH B aCTPOHOMHYECKHX eIMHHIUAX),
7o v; = 29,80r"% kM/c. Touka A, Kysla HalpaBJleHa CKOpOCTb 3eMiH, HashBaeTcs
anexcom. OHA JIEXKHAT HA SKJAHNTHKE M HMeeT JOMATOTY, MpumepHo Ha 90° meHbwyio,
yem ConHue. ECH yroa Mexay v; ¥ vp Merbite 90°, T0 Mereop — Gozoxsesbul HH
dozonsrouud, ecid Goaviue, TO scmpedHul.

TouKH TPaeKTOPHH MeTeopa, B KOTOPHIX OB NOSBW/JCH H HCUe€3, HA3LIBAIOTCH
COUKAMH nofsAeHUA ¥ ucdesroeerus. OHH XapaKTePH3YIOTCS BHICOTAMH NOSBACHHS H
ucyesnosenust Hy u Hy. OtHowenus H,/Hy Ba3uBAIOTC OMHOCUMENLHHIMU BbLCOMAMU
NOABJICHHAS ¥ UCYE3HOBeHMs. YTJIOBOE paccTosiHue HAa HeGecHOM chepe MexLY STHMH
TOUKAMHE SIBJSETCH yenosoii Oaunoii Meteopa A. YI/IOBOe ylaneHHe HEKOTOPOH TOYKH
MeTeopa OT pallMaHTa HashBaerca Ssoneayuell om paduarma g. TIpH NPOYHX paBHBHIX
JCAOBHAX MeTeophl ¢ Goubiuelt snoHrauuefl OnBalor 6oflee JVIHHHLIMH H 00/1aKa0T
Gosibluell y24060il cKopocmsio ®. Meteop, JeTsmuii NPAMO Ha HaGMIOJaTesis, Ha3bi-
BACTCH CMALUOHAPHOIM.,

Baleck MeTeopa m OLeHHBaeTcs B 3BeafiHulx BennynHax. Ha reopuu MeTeopHHIX
sB/eHHA CheflyeT, STO NPH HaGIIONEHHAX 3a OJeCK HAJO MPHHUMATH MAKCUMAALHYIO
Aprocms wereopa. AGCONIOTHOR sBesaHOfl BeHUMHOR Mereopa Ha3mlBaeTCA TaKo#
6neck, Kakoli Ol HMeJ Onl Ha paccTosiHHE 100 KM Ge3 NOrJIOMIEHAS CBeTa B armocdepe:

m=m'—51gr+ 10— ksecz
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e m' — pujuMas, m— aGCOMOTHAS BEAHHHHH, £ — PaccTosHHe (HAKAOMHAR
Qaabrocms), 2 — SeHHTHOe paccTosHHe Mereopa, k =2 0,2 — BesHYHHA, 3aBHCAWLAA
OT npospaunocTd atMocdepu. Ecan Gnieck Mereopa ompefiesercs no GrH3JeKAIEM
3BeajaM, TO MONPABKY k sec Z BBOGUTH He Hajlo. BocnpuATHe cBera MeTeopa 3aBHCHY
ot ero ckopoctd. Hanpumep, Heab3st HEMOCPEACTBEHHO NPHPaBHABATH APKOCTH H30G-
pameHuit MeTeopa M 3Be3X Ha doTonnacTurke. CyHTaercs, uTo oc/iabienne H3o6pa-
KeHusi JIBHKYIlErocss OGBeKTa (BHPaKeHHOe B 3Be3JIHHX BeJHYHHAX) NMPOMOPLHO-
HaJbHO JIOTapH(MYy OTHOLIEHHS YIJOBHIX CKOpPOCTeRl 3Be3jbl @, H MeTeopa ®, T. €.

m—m,=—Klg—,

rle m, W M — BeJMYMHH SBe3jn W MeTeopa, a K — HekoTopas KoHcraxra. Teop
faeT caellyiOmylo TIPRGTHKEHHYIO 3aBHCHMOCTS MEXJY CHJIOH cBera Mereopa [, Ma
coft M u CKOpPOCTBHIO METEOPHOro Tea u:

1= cMv® cos 2p.

OHa ucnoanb3yercss I1si OLEHOK MAacC METEOPHHIX Tes.

Po#t MeTeopsHX uyacTHil, ABHxYmHxcA B ConHeuiolt cucTeMe NpHMEPHO MO OXH-
HAKOBHM OpOuTaM, o6pasyeT memeoprvidi nomox. BceileICTBHe NepCHeKTHBH NBAXKY-
uMecs 110 Napaijie/lbHbIM TPAeKTOPHAM NMOTOYHLIC MeTeOphl KAXYTCs BRLICTAIOMMMY
B3 OfiHO# TOUKH — paduanma nomoxa; GaKTHYECKH Ha6iiofaeTcss HeKOTOpas NJo-
Waje paguanud. BeleicTBue mepeMemienusi anekca paiHaHT NOTOKA HECKOIBLKO me-
peMemaercs mo HeGy. OnuHOUHbE M BXONSIIRE B OueHb CelHble MOTOKH MeTeOpHLIe
YaCTHIE BLISHIBAIOT cnopaduuecKue Memeops. B OOPasyloT TaK HasHBaeMEIl Memeop-
Hol or. Ecad n— uMCAO MOTOYHMX, @ n’ — UHCIO CHOPAJHYECKUX METEOPOB, TO
OTHOWEHHE ‘

n
n-+n'

Ha3HBACTCSH OMHOCUMEALHO AKMUEHOCMbI0 JIaHHOrO TOTOKa.

TlycTe Ha HeKOTOPOM TJOMAAN METeOPHOro CJIos S (nanpmmep, 10 000 - xM?)
sa unTepBan Hucmoo epemeny AT 3ameueno N Mereopop, IpHueM N ucnpasaeno sa
KospHIlMEHT BHHMaHHH H BpYrue QaxTophl. Torna

N
AT‘IBCOB

{= 100%

Np=

Ha3blBA€TCH HACOBHIM HUCAOM METEOPOB. Jisisi NOTOKOB € H3BECTHON Ug MOXKHO NOXCUH»
TaTh NpPoOCMPAHCMEEHKYI0 naomuocme P, T. €. YACIO YAaCTHIL B €HHHLE obpeMa:

_ N [ qacmu-c]
P = ATUwS cos zp L c xMP KM *

3aKOH pacHpelie/eHst MeTeopoB Mo Gaecky, DOKA3hBAIOWME KONHYECTBO MGy
T€OpOB JIAHHCIl BeJHYHHHI N (m), nasuBaeres Qynxyueil ceemumocmu. Ona umeev
DpHOIH3NTENLHO TOKa3aTeNbHEIA  XapakKTep:

N (m) = N (0) x™.
B cpennem pennunna % = 2,5. Ee MOXHO OnpelensTb #s HaGMONeHHf 10 dopmyJie

_Nm+1)
- Nim)

ecan gepes N (m) o6osHauuts 9nCIO Meteopos o m—1/, flo m + 17, speagnoit pe-
JUYHHHL
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§ 7. Unctpykuus nas HaGmojeHniA naaeHuil, NOHCKOB
H cOopa MeTeopHTOB

Opranuzauus B CCCP cGopa M M3yyenus mereopuToB. Bhesai-
Hble H NPHTOM B HEOXKHAAHHBIX MECTaX NaJileHHs1 METEOPHTOB HE N03BO-
JAIOT CIelHAJNHCTaM-METEOPHTONOraM OPraHH3oBaTh H [IPOH3BOJHTD
cucTeMaTHYecKHe HaG/IoAeHHs MX majeHui. [1o3TOMYy HM NPHXOAUTCH
npuGeraTb K NOMOWM CAy4alHBIX oueBuaueB. OnHakKo noApPOGHBIE
¥ JO6POCOBECTHO COCTABJIEHHbIE ONMHCAHHs HAGMIOAaBLIMXCS sIBIECHHH,
cleNaHHbe Jaxe CAyyalHbLIMH OYEBHALAMM, MOT'YT HMETb Hay4yHoe
3HaueHHe. Ec/iH [0 OJHOMY M TOMY K€ MaJeHHIO METeopHTa YRaCTCA
co6paTh GOMNbLIOE YHCIO ONUCAHHM, CASMAHHBIX OYEBHALAMH B Pa3HBIX
HaceJeHHbIX NYHKTax, TO Nocje o6paboTKH OKa3biBaeTCsl BO3MONKHBIM
MOJIYYHTb LOCTATOYHO HaleXKHbIE JlaHHbe 00 YCIOBHAX NMaJACHHS METEO-
pura. JIoAroM KaJIoro CO3HATENLHOTO YeJOBEKa SABJAETCA CO0G-
HUTb YYEHLIM MOAPOGHbIE CBeACHHs O HAGMIOAABIUHXCA HM ABJAEHUAX
MpH NageHH¥ METEOPHTA, €C/TH OH ABUJICA CY4aHHBIM OYEBHALEM STHX
SIBJICHHH.

MeTeopHTh NPEACTABAAIOT OrPOMHYIO LEHHOCTh A HayKH. OHu
TWATENbHO H3YYaIOTCA H 3aTeM XPaHATCH B CleuHalbHBIX MHHEpaso-
fHUECKHX My3esiX Hallefl CTPaHBL.

IleHTpanbHBIM HAYYHBIM YYPEHICHHEM, CIELHATbHO 3aHHMAIOLHMCH
oprauusatiuei c6opa, H3y4eHHsi U XpaHeHU s MeTeopuToB, B COBETCKOM
Coiose spasercsi Komuter no Mereopuram Akazemun nayk CCCP.
B ciyuyae najeHus W HaXOAKH MeTeopHTa HalJiojartes TeJierpagpHo
u3BemaoT 06 3ToM KoMuTeT, KOTOpBLIH Hanpap/ser B pafioH najeHHs
CBOHX HayuHbIX COTPYAHHMKOB. 3[€Cb OHH NPOH3BOAAT BCECTOPOHHEE
ofcaenoBangie MecTa ¥ OGCTaHOBKH NajeHUs, ONPAllUB4aioT OYEeBH/LEB
NajeHHs] M OPraHH3YIOT MOHCKH M COOp METeOopHTOB.

Kaxapiii BHOBb YNaBLIMH MJM CAYYafiHO HafJeHHBIA MeTeopuT
noAJeXKT nepefaue Komutery no mereopuram AkaaeMmuH Hayk CCCP.
3a nepenaBaeMbie B KOMHTET METEODPUTH JIHLAM, OOHApPYXKHBIIHM
MX, BBIJAIOTCS JEHEXHDbIE [PEeMHH KaK Mepa NOOUIpeHHs 33 OKasaHue
COZCHCTBHS HayKe.

Ha6mosenns 6GoamioB. OOLIUHO KaxeTcs, YTO OTFHEHHBIA [ap
(6onmn) mposeTen COBCeM HeAaNeKo OT Halaoaarens, H MOSTOMY
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KaXAb# yMaeT, 4TO METEOPHT ynaJ IAe-TO cOBCeM GJH3KO OT HEro,
B KaKHX-HHOGYXb COTHAX MeTpoB. OHaKO TaKoe BleuaT/JeHHe ABJASeTCS
NIOXXHbIM. BesiencrBre 60n1bILof APKOCTH GOMUIBI 4acTO GHIBAIOT BHAHK
He TOJIbKO HOYBIO, HO H JHeM, npH 6e306/1a4HOM HeGe H APKOM COJIHEY-
HOM OCBEUIEHHH, HA PaCCTOSHHH COTEH KHJIOMETPOB OT MECTa MajeHHA
MeTeopHTa. TOYHO Tak ke Ha PAaCCTOSAHMH HECKOJbKHX COTEH KHJIO-
METPOB HaGJIIOAAETCA OCBEIIEHHE MECTHOCTH OT 60JIHAA HOYBIO, 8 TAKKe
GHIBAIOT C/LILIHBL 3BYKH: YAapH, IPOXOT H T. A. [TostoMy wacTo mpex-
MPHHH