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BBEJIEHUE

['eone3nueckass  acCTpOHOMMSI  pacCMAaTPUBAET  METOAbl  ONpEIEICHUS
ACTPOHOMHUYECKHX KOOPJAMHAT TOYEK 3E€MHOM NOBEPXHOCTH (ACTPOHOMHYECKUX
HIUPOT, A0JTOT U ACTPOHOMHUYECKUX a3UMYTOB U30pAHHBIX HAMPABIICHUN).

OnpeneneHrne acTPOHOMUYECKUX KOOPJAMHAT TOUEK HAa 3€MHOM MOBEPXHOCTH
CBOAUTCS K ONPEIECICHUIO TIOJIO)KEHHSI OTBECHOM JIMHUM B IPOCTPAHCTBE
OTHOCUTEJILHO OKPY>KAIOMIMX 3BE3[ (MPU YCIOBUH, UTO 3KBATOPUAIIbHBIE KOOPAMHATHI
ATUX 3BE€3J] U3BECTHBI) WM IOJIOKEHUSI CBETHJI Ha HEOECHOM cdepe OTHOCUTEIHHO
3€HHUTa MECTa HaOJIIOICHUH.

[TonoxeHuss CBETUST OTHOCUTEIBHO 3€HUTA MOTYT OBITh OINpPEIENEeHbl C
MOMOUIbI0 TOPU3OHTAIBHBIX KOOpJAMHAT: Z — 3€HUTHBIX PacCTOsSHUM, A — a3UMYyTOB
OpPUEHTHUPHBIX HAIIPaBJICHUM.

[Ipu 3TOM HEOOXOAUMO YYMTHIBATH TO, YTO BHUAMMBIEC TMOJOKEHHS CBETHII
HENPEPBIBHO U3MEHSIOTCS (BCJIEICTBUE CYTOYHOTO BpALLEHUS 3€MJIM) U 3aBUCST OT
BpEMEHU. DTO OOCTOSATEIBCTBO BBI3BIBAET HEOOXOAMMOCTh (PUKCHUPOBATH MOMEHTHI
BPEMEHM, B KOTOpbIE ObUIM H3MEPEHbl TOPU3OHTAJIbHBIE M BEPTUKAIBHBIE YTJIbI
CBETHUJIA.

s obecniedenuss TpeOyeMoOil TOUYHOCTH OIpPEAETCHHUS] KOOPAUHAT MyHKTOB,
YIJIOBBIE M3MEPEHUSl BBINOIHSIOT BBICOKOTOYHBIMH, HEPEHOCHBIMU aCTPOHOMO-
reoJIe3NYECKUMU  MHCTPYMEHTaMHU, a Ul PETrUCTpald BPEMEHHU HCHOJB3YIOT
CHelMalIbHbIE Yachl (XPOHOMETPBI, XpOHOTpa(bl, CEKyHOMEPHI U Jp.)

PaboTel crnenyer BbINOJNHATE Ha Juctax Qopmata A4, conpoBoxias
HEOOXOTUMBIMU PUCYHKaMH M ToscHeHussiMu B cooTBeTcTBuu ¢ ['OCT 2.004-88
ECK/, a taxxke IIpaBunamu opopmieHus 1 TpeOOBaHUIMU K COIEPKAHUIO KYPCOBBIX
IPOEKTOB (PaboT) ¥ BBITYCKHBIX KBaduuKauoHHbx padot JII'TY. Bee Beruncienus
IPOU3BOAATCS MO cXeMaM U (opmysam, IPHUBEACHHBIM B HACTOSUIMX YKa3aHHSIX.
HcxonHble TaHHBIE, @ TAK)KE€ OKOHYATEJIbHBIE PE3YJIbTAaThl IOJDKHBI OBITH BbIJICJICHBI.
Hcnpasienus, KoppeKuus U 3a4epPKUBAHNE YACTH TEKCTA MJIH OTACJbHBIX OYKB,

uu¢p ¥ CHMBOJIOB HEAOILYCTUMBI!



3AJIAHHME 1. OCHOBHBIE KPYTH U TOYKH HEBECHOM COEPHI

Conep:xanue 3a1aHus:

1. U300pa3uth OCHOBHBIE KPYrd U TOYKH HeOecHOUM cdephl, CBSI3aHHBIE C
OTBECHOM JIMHUEH U OChI0 Mupa; Bua ¢ BocToka u 3anazna (puc. 1).

2. Onmcarth Bce KPYTH, TMHUU U TOYKHA HEOSCHOH c(pephl, CBSI3aHHBIE C OTBECHOM
JIMHUEHN U OCBIO0 MUDA.

3. M300pa3uTh OCHOBHBIEC KPYTH ¥ TOYKH HEOSCHOU C(hephl, CBI3aHHBIC C OCHIO
MUpa ¥ SKIUNTHKOM; BUJ ¢ BocToka (puc. 2).

4. OnucaTth BCE KPYrW, JUHUM U TOYKH HeOecHOU cdephl, C OCbI0 MHpa U

YKJIATITUKOMH.

Zl

Pucynok 1 — OcHOBHBIE KPYTH U TOUKH HEOECHOM cepbl, CBSI3aHHBIE C OTBECHOMN

JINHUEU U OChI0 MUPaA
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Zl

Pucynok 2 — OcHOBHBIE KPYTH M TOUKH HEOECHOU c(epbl, CBI3aHHBIE C OChI0 MUpa U
OKJIUIITUKON

ITopsaoK BbINOJTHEHUS 3aJaHUA

1. ITpon3BosbHBIM paguycoM (B Touke (J) MPOBOIMM OKpYKHOCTb. [lomyunm
HeOecHy1o cdepy, T.€. IapOBYIO TOBEPXHOCTb, HA KOTOPYIO MPOECKTUPYIOTCS HEOECHBIE
CBETUJIA C LIETIbIO ONpPEAETICHUs WX B3aUMHOro mnojioxkeHus. Kpyru nedecHoit cdepsl,
IUIOCKOCTH KOTOPBIX MPOXOAAT uepe3 LEHTp cdepbl, Ha3bIBatoTCs OosibliuMmu. Bee
ocTalibHbIe — MasibIMU. Ha puc. 1 6 — npou3BoJIbHOE TIOJI0KEHHE CBETUIIA HA HEOECHOM
cthepe.

[lepsas nunust, KOTOPYIO MOKHO TIPOBECTH, HAa3bIBACTCS omeecHol aunuell (ZZ').

OnHa npoxoIuT Yepe3 LeHTp HeOecHOU cdephl, COBNAAACT ¢ HAMpaBJICHUEM OTBECa B
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MyHKTe HaONIOJCHUN U TnepecekaeT HeOecHyto cdepy B ABYX TOUKax: Z — 3€HHUT,
HauMBBICIIAs TOYKA HAJ TOJOBOM HaOmomarens; Z' - Haaup, TOYKa JAUAMETPATIBLHO
MPOTUBOIOJIOKHAS 3EHUTY.

[TnockocTh, mpoxonsiias Yepe3 LEHTp HeOecHoW cdepbl MNEepHeHAUKYIIPHO
OTBECHOM JIMHUM, TIepeceKkaer HeOecHyto cdepy MO OOJNbIIOMY KpYry, KOTOPBIM
HAa3bIBAETCS HEOECHbILL 20PU3OHMI.

Bmopas nunusi, KOTOPYIO MOXKHO ITPOBECTH, Ha3bIBaeTCs ocvio mupa (PyPs). Ona
IPOXOJUT Yepe3 LIEHTp HeOecHO#l cdephl NapayyieibHO OCH BpalleHUst 3eMJId U
HAKJIOHEHA K TUIOCKOCTU TOPU30HTA MO/ YIJIOM ( — IIMPOTA MyHKTa HaOmoieHuid. Och
MHpa TepeceKaeT HeOecHylo cepy B JBYX TOukax: Py — CeBepHBIN MOJOC MHpa U
Ps — 10%KHBIN TTOJIFOC MUPA.

Bce ocranbHble mMHUN 00pa3yIOTCs OT HEPECEUSHUSI TNIOCKOCTEN IBYX OOJIBIINX
KpyroB HeOeCHOI cephl.

[T1ocKOCTh, TIPOXOIIAst Yepe3 OCh MHpa W OTBECHYIO JIMHHIO, NEpeceKaeT
chepy mo Oombiiomy Kpyry (PywZPsZ'Py), KoTOphIii HasbIBaeTCs HeOeCHbiM
MePUOUAHOM.

[TnockocTs, mpoxoasmias yepes3 HeHTp HeOecHOM chephl MepIeHAUKYIIPHO OCH
Mupa, mnepecekaer cdepy Mo OONBIIOMY Kpyry, KOTOPbI Ha3bIBaeTCs HeOecHblll
aksamop (QWQ'EQ).

IInockocmu HebecHOro MepuaAnaHa U HEOECHOIO TOPU30HTA NEPECEKAIOTCS IO
munuu (NS), HazbeIBaeMoit noyodennot aunuet. IonyneHHas JTuHus nepecekaet chepy
B AByX Toukax: N — rouka CeBepa u S — Touka Ora.

Jlunust, oOpa3oBaHHAas OT MEpPECeUeHus MIOCKOCTEH HEOEeCHOro MepuAnaHa U
HeOecHoro skBaTopa (QQ') mepecekaer chepy B AByx Toukax: Q — BepxHsSS TOUYKa
sKBaTopa U Q' — HIKHSSA TOUKA IKBATOPA.

Jlunust, oOpazoBaHHAs OT NEpeCceYeHMsl MIIOCKOCTEH HeOEeCHOro ropu30oHTa U
HebecHoro 3kBatopa (WE) nepecekaet cepy B aByx Toukax: W — Touka 3amana u

E — touka BocToka.



[T1ockocTh, MpOXOAIIAs Yepe3 OTBECHYIO JIMHUIO U TOuku BocToka u 3amana,
nepecekaer HeOecHylo cdepy mo OOJBIIOMY Kpyry, KOTOpbIM Ha3biBaeTcsi 1-u
sepmuxan (ZWZ'EZ).

[TnockocTh, TPOXOAsIIasi 4epe3 OTBECHYIO JHUHHUIO M CBETHIIO, MEpeceKaeT
cdepy 1o 0OJBIIIOMY KPYTY, KOTOPBIH Ha3bIBaeTCs sepmukaiom ceemuia (ZoZ'Z).

[TnockocTh, mpoxondias 4epe3 ocb MHUpa U CBETWJO, MepecekaeT cdepy Mo
OOMBIIOMY KPYTY, KOTOPBIA HA3BIBAETCS KPY2OM CKIOHEHUU WU YACO8bIM KPY2OM
(PnvoPsPy).

[11nockocTh, MpoXoAsIIas Yepe3 CBETHIO NEPHEHAUKYIIPHO OTBECHOW JIMHUM,
nepecekaeT HeOeCHyI0 cepy Mo MajJoMy KPYTy, Ha3bIBAEMOMY albMYKAHMAPAMOM
ceemuia VI Kpyeom paenvix evicom (aoa'a).

[T1ockocTh, TpOXOnAIas dYepe3 CBETWIO TNEPHeHAUKYISIPHO OCH MHUPA,
nepecekaer HeOeCHyI0 cdepy Mo MajioMy KpPyTy, KOTOPBIA HA3bIBACTCS CYMOYHOLU
napannenvto ceéemuna (Non'n).

2. I3o0paxkaem yke W3BECTHbIE W3 M. | 3aaHusl KPYTH, JUHUU U TOUKH
HEOECHOM cephl: OTBECHYIO JIMHHUIO, OCh MUPa, MEpUIUaH, 3KBaTop, Touku Q, Q', Py,
Ps, ZuZ'.

[Tox yrmom € = 23.5° K MIIOCKOCTH HEOECHOTO 3KBAaTOpPA HAKJIOHEHA IJIOCKOCTh
SKIUTITUKH. DKAIUNMUKOU HA3bIBAETCS OOJIBIION KpyTr HEOECHOH cdephl, 0 KOTOPOMY
MIPOUCXOJMUT BUAUMOE (KaxKyleecs) ronnyHoe JBrxeHne CoHua.

[110CKOCTh IKIUNTUKU MEPECEKAETCS € MIIOCKOCThI0 HEOECHOTO MepUIraHa 1o
muaun EE', tne E — Touka JI€THErO COJHIECTOSHHS, a £’ — Touka 3HMMHETO
COJTHIECTOSIHUS.

[TepreHAUKYISIPHO TUIOCKOCTH SKIMITHKH IMPOXOIUT OCh SKIMNTUKH ([INITs),
rae /Iy — CeBepHbI MOMIOC SKIUOTUKH, A [1s — KOKHBIN MOTI0C SKIUNTUKH.

[110CKOCTh AKIUNTHKU TMEPECceKaeTcsl ¢ INIOCKOCThI0 HEOECHOTO AKBATOpPA IO
munun (), rae y — OBeH, TOUYKa BECEHHETO0 paBHOACHCTBUS, a 2 — Bechl, Touka

OCCHHCTO PaBHOACHCTBHA.



Bonbioit kpyr HeOecHO cdepbl, KOTOPBIN MPOXoauT yepes ock Mupa (PyPs) u
TOYKHU COJHIECTOSAHUM (£, E'), Ha3bIBA€TCS KOJIIOPOM COTHYECMOSHULL.

Bonbioit kpyr HebecHOM cdhepbl, KOTOPBIM TPOXOAUT uepe3 och Mupa (PyPs) u
TOYKHU PaBHOJICHCTBHH (Y, ), HA3BIBACTCS KOJIIOPOM PABHOOEHCMBUI.

6 — cBetuio, PyoPs — kpye cknonenuii ceemuna.

bonbmiol kpyr HeOecHOM cdepbl, KOTOPBIA MPOXOAUT YEPE3 OCh IKIUMTHKU
(/INI1s) m TOUKHM paBHOICHCTBUH (7, ), HA3BIBACTCS KPY2OM IKAUNMULECKOU WUPOMbL
PABHOOEHCMBEHHBIX MOYEK.

Bonbioit kpyr HebecHOl cdepbl, KOTOPHIA MPOXOJUT Yepe3 OCh IKIUINTHUKHU

(Z/INI1s) m cBeTHIIO G, Ha3BIBACTCS Kpyeom sxaunmuueckou wupomsl ([Inolls) ceemuna

o.
3AJJAHME 2. PEHIEHUE COEPUYECKUX TPEYT'OJIBHUKOB
Conepsxkanue 3aJaHU:

1. Pemmth KOCOYTONBHBIX c(hepudecKre TPEyroJbHUKH MO TPEM H3BECTHBIM

AJIEMEHTaM.

2. PermuTh npsAMOyTOJIbHBIC CPepruecKre TPEYTrOIbHUKH.
Hcxoanbie 1aHHbIC:
1. Jlns pemeHUs: KOCOYTOJIBHBIX CPEPUUECKUX TPEYrOJbHUKOB 3HAUYCHUS

OJIEMCHTOB TPECYTOJIbHUKA OIIPCACIIAIOTCAL

- A;a=40°xN % (%) + (%), rie N — naBe mociemaue UOPHI

HOMepa 3a4ETHON KHUXKKHU; F — KonnyecTBO OYKB B (haMUIINu;

+

- B;b=60°iMi(M+K)

(M+K
60

3600), riae M — nBe nepBbie 1udpe HOMEpa

3a4€THOM KHIKKH; K — KoJlnuecTBO OYKB B UMEHU;

- C;c=70°+S5+ (S:OL) + (:;LO), rae S — aBe cpennue nudper HoMepa

3au€THON KHIKKH; L — KommyecTBO OYKB B OTYECTBE.
2. Ins pemieHusi TPSMOYTOJIbHBIX C(HEPUUYECKUX TPEYTOJbHUKOB 3HAYCHHUS

QJIEMCHTOB TPCYIrOJbHHUKA OIIPEACIIAIOTCA:



N+F N+F
— a=80°+N — ( 62 ) — (3620), rae N — nBe nociegnue uudpsl HoMepa

3a4€THOM KHWKKH; F — KonrdecTBO OYKB B (paMuiuu;

B b=600+M_(M+K)_(M+K

60 3600)’ rae M — nBe mepBble UHQpPbl HOMepa

3a4€THOM KHMKKH; K — KoJlmuecTBO OyKB B UMEHHU.

ITopsinok BHINOJIHEHHS 32 JAHUA

Jlnst perenus chepuueCcKuX TPEYrodbHUKOB M3 IPMIL. A 10 HOMEPY BapHaHTal
BbIOMPAIOT 3JEMEHTHI, 3HAUEHUSI KOTOPBIX OMPEAEINIAIOT [0 CXeMaM, IPUBEAEHHBIM B
ONHMCAaHUU 3aJaHMsL.

HeusBecTHble  3J€MEHTHI  BBIYMCIAIOT 1O  (opmynam  chepudeckoit
TPUTOHOMETPHH.

CdepuueckuM TpeyroJpHUKOM HasbIBaeTcss (Qurypa, oOpa3oBaHHas OT

nepeceyeHus Tpex 0oJbIINX KpyroB HeOecHoM chepsl (puc. 3).

B

b

Pucynok 3 — Cdepuueckuii TpeyroibHUK

Jlst permnienust chepuIeCcKUX TPEYroIbHUKOB UCIIOJIB3YIOT CISTYIOIINE MPaBHIIa
1 hopMyIibl chepruecKoit TPUTOHOMETPHUH.

®opMyJia KOCUHYCA CTOPOHBI

N+S P
ty = - e N — mBe mocneanne nudpsl HOMEpa 3a4€THOM KHMKKH, S — KOJHYECTBO OYKB B (haMuiuu.

Iony4eHHYO BETMYHMHY HEOOXO0AUMO OKPYTIIUTH J0 LEI0r0 B 00ibIyio ctopony. Eciu V > 30, 0T BBIYHCIIEHHOTO YHCIIa
caenyeT oTHATH «30».
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[IpaBUI0: KOCUHYC CTOPOHBI PaBEH MPOMU3BEICHUIO KOCHHYCOB JIBYX JIPYTUX
CTOPOH, CIIO)KEHHOMY C IPOU3BEACHHEM CHHYCOB 3THX CTOPOH Ha KOCHHYC YyrIJa
MEXITY HUMHU.

cosa = cos b cosc + sin b sin ¢ cos A. (1)
®opmyJia CHHYCOB

[IpaBuyo: mpou3BeIEHNE CUHYCA CTOPOHBI HA CUHYC MTPUJIEKAILETO yTia, PaBHO
MPOU3BEICHUIO CHHYCOB MTPOTUBOJICKAIINX DIIECMEHTOB.

sina sin B = sin b sin A. (2)
®opMmyJia NSITH 3J1€eMEHTOB

[IpaBuiio: mpou3BeACHHE CHUHYCAa CTOPOHBI Ha KOCHHYC MPUJIEKAIIETO yria
PaBHO MPOU3BEICHUIO KOCHHYCA MPOTUBOJIEXKAIIEH 3TOMY YIJIy CTOPOHBI Ha CHUHYC
TPETbE CTOPOHBI, MUHYC IPOU3BEACHHE CHUHYCAa NPOTUBOJICKAIIECH 3TOMY YTy
CTOpPOHBI Ha KOCUHYC TPEThEH CTOPOHBI M HA KOCUHYC yTjla MEX1y HUMHU.

sina cos B = cos b sinc¢ — sin b cos c cos A. (3)
®opMyJIbI YeThIpeX 3J1eMEHTOB (KOTAHI€HCOB)

[IpaBuo: /UIsi YEThIpEX AJIEMEHTOB TPEYTOJIbHUKA, PACIIONIOKEHHBIX PSJIOM,
INpaBWJIO YUTAETCA TaK: MPOU3BEACHHE KOTAHI€HCA KpaillHe CTOpPOHBI Ha CHHYC
BHYTPEHHEHW, paBHO TMPOU3BEICHUI0 KOCHMHYCOB BHYTPEHHUX JJIEMEHTOB ILIIOC
MIPOU3BEJICHUE CMHYCA BHYTPEHHETO YIJIa Ha KOTAaHTeHC KpaiiHero yria. Hampuwmep,
JUTSI DTIEMEHTOB A4, ¢, B, a popmyna uMeeT BUI:

ctgasinc = cosccosB + sin B ctgA. 4)

Jliia petenus cepruueckoro TpeyrojibHUKa HEOOX0IUMO HAWTH 3HAYEHUS €T0
yraoB A, B, C, mnonp3ysich NEpPEUMCICHHBIMH TMpaBWiIaMu. J[ias KOHTpOJs
NPaBUJILHOCTH PEIICHUS CJIETyeT UCTIOIb30BaTh (POPMYITYy CUHYCOB.

3. Pemenrie mpsIMOYTOJNBHOTO CPEPUUYECKOTO TPEYroJbHUKA HEOOXOAUMO
BBITIOJIHATD C UCIIOJIb30BAHMEM MHEMOHHKYECKOro npaBuia Henepa.

Ecau TpeyronbHUK MOANUCATH CICAYIOMKUM oOpa3oM (puc. 4): KaTeThl Kak

nomoiaHeHue a0 90°, ocTaiabHBIE AJIEMEHTHI OCTaBUTh 0€3 M3MEHEHUH, TO MPaBUIIO
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Henepa YUTACTCA TaK: KOCHUHYC KaKoro-JIn0O »JeMeHTa pPaBCH IIPOU3BCACHUIO
KOTAHT'€HCOB OJIMKHHUX K HEMY OJICMCHTOB WJIN CUHYCOB JaJIbHUX.

cos(90 — b) = ctgC ctg(90 — ¢) = sin B sina. (5)

: ©
A ©

b
90°- b

Pucynok 4 — [IpssMoyroyibHbIN cPeprudecKuil TpeyroJbHUK;
KaTeThl KaK JonoyiHeHue 10 90°, ocTanbHbIe 3JIEMEHTHI 0€3 U3MEHEHU
Ecnu npssMoyronpHblii cepuyecKuil TpEyroJbHUK MOJNUCATh CIEAYIOINUM 00pa3oM
(puc. 5): KareTbl OCTaBUTh 0€3 U3MEHEHUH, a OCTAJIbHBIEC JIEMEHTHI MOJIUCATh KaK
nomnoiaHeHue 10 90°, TO CMHYC Kakoro-iau0o 3eMeHTa OyJeT paBeH MPOU3BEICHUIO
TAHT€HCOB OJIMKHUX K HEMY 3JIEMEHTOB WJIM KOCUHYCOB JaIbHUX.

sinb = tgctg(90 — C) = cos(90 — B) cos(90 — a). (6)
90°- B

@ 90°- a

®

Pucynok 5 — [IpssmoyronbHbIi cepudecKuil TpeyroyibHUK;

KaTeThl 0¢3 HSMCHGHHﬁ, OCTAJIBHBIC 3JICMCHTEI KaK JOIIOJIHCHHUC 10 90°
12



3AJJAHUE 3. U3YUEHMUE 3BE3JHOI'O HEBA U CYTOYHOI'O
JIBUKEHUSA 3BE3/I

Conep:xanue 3a1aHusl:

1. Ono3HaTh Ha KapTe HauboJiee sIpKue 3BE3/IbI U CO3BE3IHUS.

2. Berancnuth yrioBoe (AyroBoe) pacctossHue L Mexay aByMs 3BE3gamMH.

3. s mynkTa «PocToBy BEIOpATh 10 Mape 3BE3] HE3aXOA[IINX, BOCXOSIIUX U
3aXOISIIIUX, HE BOCXOAIINX, UMEIOIINUX JIOHTAIUU, TPOXOIAIINX MIEPBBIM BEPTUKAI
HaJ[ TOPU30HTOM U TI0JI TOPU3OHTOM; TTOCTPOUTH UYePTEK HEOECHOU cdephl U yKa3aTh
Ha HEM CYTOYHBIE MMapajuiesid BEIOPAHHBIX 3BE3 L.

HUcxoanbie 1aHHBbIC:

1. Kapra 3Bé31H010 Heba (mpui. b).

2.B coorBerctBum ¢ V? BeiOparh M3 Tabn. 1 Homepa 3BE3m 1O
ACTPOHOMHUYECKOMY €XKETOJIHUKY, BBIMHCATh 3HAUCHUS CKIOHCHHWH O M TMPSMBIX
BOCXOXKIEHUH 0 U3 puil. b.

3. U3 mpun. B camocTosTenbHO BEIOPATH 3BE3/bI, YIOBICTBOPSIOIINE YCIOBHUIIM
3a/1aHUSL.

Tabmuma 1 — Homepa 38€31

v | mapa Il mapa Il mapa
Normo AE  Nenmo AE Nemo AE Nemmo AE  Nemo AE Nemo AE

1 2 27 182 245 326 508
2 15 53 200 261 356 140
3 27 55 615 278 373 319
4 48 74 245 311 666 527
5 74 119 264 644 674 100
6 83 132 281 345 451 261
7 97 142 311 373 479 451

N+S .
2y =-—2 tane N — nBe mocienHue udpbl HOMEpa 3a46THOIM KHMKKH, S — KOJHMYECTBO OYKB B (haMHIIHHL.
5

[TonmydeHHy!0 BenMYMHY HEOOXOIMMO OKPYIJIMTH 1O IIeloro B Oonbinyto cropony. Ecim V > 24, ot

BBIYHCIICHHOTO YHUCIIA CIICYET OTHSTD «24%.
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8 100 143 326 400 506 27
9 119 152 356 427 527 221
10 140 171 373 451 558 389
11 149 188 400 479 2 264
12 170 208 674 497 27 245
13 186 216 451 527 55 264
14 200 221 479 558 74 281
15 211 245 506 2 103 293
16 221 261 532 15 140 318
17 245 278 539 592 167 345
18 253 280 702 54 200 365
19 261 281 4 83 615 400
20 278 302 27 119 245 424
21 299 643 54 140 261 451
22 319 650 74 171 278 463
23 345 373 101 200 299 465
24 365 400 132 615 319 508

ITopsioK BBINOJHEHUS 3aJaHUA

1. PykoBOJCTBYSICh KOIMEH MakeTa KapThl 3BE3AHOTO HEOA, CIeNyeT HAyunuTCs
OI03HaBaTh Ha HeOe Haubosee sipkue 3BE31bI U co3Be3aus. M3yunTh nx natuHckue
Ha3BaHUs (CIIUCOK SIPKUX 3Be3] MpUBEAEH B npui. B). M3 npun. B cienyer orobparth
T€ 3BE3/1bI, KOTOPbIE UMEIOT Ha3BaHUs. OMO3HATh HA KapTe 3T 3BE3/bl, BBIIEIUTh UX
KPaCHBIM LIBETOM U IOJNUCATh. 3alIOMHUTh Ha3BaHUs CO3BE3UM, B KOTOPBIE BXOIST
JTHU 3BE3/BI.

2. YrinoBoe (myroBoe) pacctositHue L Mexay 3BE3MamMu  ONpeaessieTcs U3

bopMyIbI

arccos L = sin §; sin §, + cos 8, cos 6, cos[(a, — a;) - 15],

r7e Oj; 0 — KOOPIMHATHI 3BE3I.

[Ipn pemeHun 3amaud HEOOXOAWMO MPHUBECTH MOAPOOHBIE BBIYHUCICHHUS,

pe3yabTaThl BHECTH B Ta0I. 2.

14



Tabnuna 2 — BeryuciieHue yriioBoro pacCTOSHUS MEXIy 3BE3/1aMu

[Ipsimoe YrioBoe
Ne 1o CkiioHEHHE
A BOCXO0KIEHHE 5.0 Brruncienus paccrosiaue L,
E o hms 9 orm
5

3. ns penieHus 3aiadd OMpEAENIeHUs CYTOYHOTO IBUKEHUS 3BE3/ ClenyeT
MIPUMEHSIOTCS CJICTYIOITNE YCIOBUS:

— 3Be3/a He3axosas, eciu O > (90° - );

— 3Be3a Bocxoumas u 3axoasmast, eciii -(90° - @) <8 <+(90° - ¢);

— 3Be3aa HeBocxosmiast, eciu 6 < -(90° - 9);

— 3Be3/1a UMEET DJIOHTAIlNH, €CITH O < ;

— 3Be3/1a MPOXOJUT NEePBbIA BEPTUKAI HAJ TOPU3OHTOM, eciu 0 < 6 < ;

— 3Be37a NPOXOIUT TEPBBIA  BEPTUKAN  TMOA  TOPU3OHTOM,  €CIU

-(90°-¢)<6<0.

Ilpumeuanue: mmpora PocroBa-Ha-Jlony ¢ = 47°15'; onHy 3Be3ay W3 yucia
BOCXOJISIIIMX M 3aXOSIIIUX BHIOPATh C MOJOXUTEIBHBIM CKIOHEHHEM (0), a BTOPYIO C
OTPHUIIATEITHLHBIM.

PesynpTaTel pemienus 3aj1auu 3aHOCSTCS B TaO. 3; 4epTéx odopmiseTcs: Ha
4epTEKHON Oymare: CyTOYHBIEC MapajyIeNId HaJl TOPU30HTOM BBIACISIOTCS KPacCHBIM
I[BETOM, TOJ TOPU30HTOM — CHHUM, TEPECEKAIOIINe TOPU3OHT — 3eJIEHBIM, BCE
OCTaJIbHBIE DJIEMEHTHI YepPTeKa HAHOCATCS YEPHOU TYIIBIO.

Tabmuia 3 — YcaoBus CyTOYHOTO JIBFKCHHSI 3BE3]T

Nenmo | Coxkpaménnoe CkiioHeHue 9o,

AE 0603 HACHILC o VYcioBue CyTOUHOTO JBUKEHUS
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3AJIAHME 4. OIIPEJIEJIEHUE T'OPU30OHTHBIX KOOPAUHAT 3BE3/ B
KYJbMUHAIIUSIX 1 HA HEKOTOPBIM MOMEHT BPEMEHU
Conep:xanue 3a1aHusl:

1. Jns 3BE31, BHIOpAHHBIX 1O BapUaHTy V cOCTaBUTH Ta0I. 4.

2. Jlna myHkTa «POCTOBY» BBIYMCIUTH 3€HUTHBIC PACCTOSIHUSA M a3UMYTHI 3BE3I,
BbIOpaHHBIX 10 BapuaHTy V. Koopaunate! (Z, A) HCOOX0IUMO ONPEICITUTh HA MOMEHT
3BE3AHOTO BpeMeHH S. Bce BRIUMCIICHNS TOMECTUTD B Ta0II. 5.

Hcxoanbie 1aHHBIE:

1. Homepa 3BE31 BBIOMpPAIOTCS IO BapUaHTY, BHIYMCIEHHOMY B 3aJaHuM 2 U3

tadin. 1.

. F+N
2. MoMmeHT 3BE3MHOrO BpPEMEHM ompesensercs kak S = F + 120 + (;—O) +

N+K

(ﬁ)’ riae F — kommuectBo OykB B hamumnuu; N — aBe mociiennue 1udpsl HOMepa

3au€THOU KHMKKU; K — Kom4ecTBo OYKB B HIMEHH.

IMopsioK BLINOJTHEHUS 3aJaHUS

1. Ilpu pemieHnn 3aJaHusl CIEIYET IMOJH30BATHCS CICAYIONUMHU JTAHHBIMU U
dbopmynamu:

a) JUIst 3BE3/1bl, HAXOIAIICHCS B BEPXHEH KyJIbMHHAIUH, KOTIa YaCOBOM yroJi

t=0M
— IOKHas 3Be371a (TIpu @ > ) UMeeT KOOPAUHATHI
S=a;Z=¢p—-6,A=0; (8)
— ceBepHas 3Be371a (1Mpu ¢ < 0) UMEeT KOOPIUHATHI:
S=a;Z=6—¢;A=180% 9
b) st 3Be3/bl, HAXOMAIICHCS B HUYKHEH KYJIbMHHAITUH, KOTa YaCOBOW YTOJ
t=12"
— 3Be3/1a, CKJIOHEHHE KOTopoi — @ < 6 < 90°, umeeT KOOpAUHATHI
S=a+12"7 =180°— (¢ + 5);A = 180°; (10)
— 3Be3/1a, CKIIOHEHHE KOTOPOHl — @ < §, MEeT KOOpIUHATHI
S=a+12"7Z =180+ (¢ + §);A = 0. (11)
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Tabnuna 4 — Koopaunats! 3B€3/1 B KyJIbMUHAIMAX U1 MyHKTa «PocTOB»

[Tonoxxenue Ne 3Be3/1b1 10 ACTPOHOMHUYECKOMY €XKETOJHUKY
3BE3/BI
S
A
Bepxnss YA
KyHBMI/IHaHI/IH Hazx Hazg Hazx Hazg Hazg Hazx
TOPH30HTOM TOPH30HTOM TOPH30HTOM TOPU30HTOM TOPH30HTOM TOPH30HTOM
(mon (o (mox (o (o (mon
TOPHU30HTOM) | TOPU30HTOM) | TOPH30HTOM) | TOPH30HTOM) | TOPH30HTOM) | TOPH30HTOM)
0 47° 15'
o
o+
S
A
Hwuxnsa YA
Ky.HBMI/IHa]_[I/IH moxg nong moxg nong nong noxa
TOPH30HTOM TOPH30HTOM TOPH30HTOM TOPU30HTOM TOPH30HTOM TOPH30HTOM
(nan (nan (nan (nan (nan (nax
TOPHU30HTOM) | TOPH30HTOM) | TOPHM30HTOM) | TOPH30HTOM) | TOPH30HTOM) | TOPH30HTOM)

2. J1ns peteHus 3Tou 3a1a49u MPUMEHSIOT (POPMYITBIL:

Z = arccos{sin § sin ¢ + cos é cos ¢ cos[(S — a) - 15]}; (12)
A = arct ( cosd sint )| 13
— arce cosdsing cost —sind cos /| (13)

B dopmyie (13) Benuuuna t = [(S — a) - 15], kpome Toro B JaHHOM hopmyJe
HEOOXOMMO ONIPEICITUTh YCTBEPTh, B KOTOPOW HAXOAUTCS a3UMYT:

— A= A’, eclii UMCIUTEIH U 3HAMEHATENIb MOJOKUTEIIHHEIC,

— A =180° — A’, yucauTeNb MOJI0KUTEILHBIN, 3HAMEHATETh OTPUIATEITHHBIN;

— A =180° + A’, yucnurens U 3HaMEHATENIb OTPUIIATEIILHEIC,

— A =360° — A’, uncnuTeNnb OTPULIATEIIbHBIN, 3HAMEHATEIIb ITOJIOKUTEIBHBIN.

JI71s1 KOHTPOJISt IPABUIILHOCTH BBIYMCIICHUNA UCTIOJIB3YIOT (DOPMYITY:

sinZsinA = cosd sint. (14)
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Tabnuna 5 — Berurcienue ropu30HTHBIX KOOPIUHAT CBETHII

Vv Ne 3Be3/1b1 1O ACTPOHOMHUYECKOMY €XKETOHUKY
DIIEMEHTHI
bopmyn
sin 6
cosd
sin @
cos ¢
sint
cost
z
A
sinZsin4
cosdsint

3AJJAHME 5. OIIPEJEJEHHUE 3BE3THOI'O BPEMEHHN

Coneprxkanue 3aJaHUA:

1. Onpenenuts cpenHee 3BEé3aH0e BpeMs B 0" Ha 1aTy HaGIIOIEHNMIA.

2. OnpenienuTh MCTUHHOE 3BE3mHOE Bpemss B 0" BceMHpHOro Ha JaTy
HaOII0ICHUM.

HMcxoanble jaHHBIE:

1. 3a naty HabmroaeHuit mpuaumaercs «V» Texkymmit mecsip 20 1., e V -
BApUAHT, BEIYMCICHHBIN B 3a1aHUU 2.

IHopsinok BbINOJIHEHHSI 3aJaHUSI

1. B coorBerctBun c pesomonueit XVIII T'enepanbnoii accambien MAC
rpUHBMYCKOE cpejHee 3B&3mHOe BpeMs So" B 0" UTI ompenenserca ciemyromei

dbopmyon:

d
15
36525)' (15)

rae d —komuyecTBO CyTOK, mpoTekmmx or snoxu J 2000.0, smBaps 1, 12"

WT1(J.D.2451545.0).

m = 6"41™M50°%.54841 + 236°.555367908d + 0°. 093104(

2. UctuaHoe 3BE3IHOE BpeMsi OOBIYHO 0003HAYaeTCs Yepe3 So U OMpeaesieTcs
o ¢hopmyie:
So=S"+N, (16)
rae N — HyTanust B IpsiMOM BOCXOXICHUH, BETUIMHA KOTOPOI KOJIEOIETCs B TIpeieax

+1.2% u onpenensercs no Gopmye:
18



N = 9.21"cosQ) — 17.23"sin ()

15 ’ (17)
rjae 2 — 10JroTa BOCXOASIIETO y3Jia JYHHOU OpOUTHI.
Jlnsa onpenenenus € cymecTByeT Gopmyna:
Q) = 259°10'79" — 1934°08'31.23" * T + 7.48" % 0,008" * T3, (18)

rae T — mpoMexXyToK BpeMeHH (B crosieTusix) ot 1950 roga 1o MomeHnTa HaOIIOCHUIA.

3AJIAHME 6. TEPEXOJ OT OJJHOM CUCTEMBI U3MEPEHU S

BPEMEHMU K JIPYT' O

Conepxxanue 3a1aHuUS:

1. Haiitu 3B€31HO€ BpeMs S 1JIsi MOMEHTA HaOJt0IeHUH 3Be3/1b1 o Tau B cpeHee
POCTOBCKOE BpeMsi M Ha 1aTy HAOJIIOICHU.

2. Onpenenutb MecTHOE BpeMsi M B PocroBe-Ha-JloHy Ha MOMEHT 3BE3HOTO
BPEMEHHU S Ha JIaTy HAOIIOICHUM.

Hcxoanbie 1aHHbIC:

1. 3naueHure cpeAHEro MECTHOTO BpPEMEHM ompenenserca kak m = M +

M+F N+F ..
” + ze00) A€ M — nBe mepBbie 1U(pbl HOMepa 3a4€THOM KHUKKH; N — 1Be

nocyenHue mudpel HoMepa 3a4€THON KHUKKH, F — kommuecTBo OYKB B (haMHITHN.

2. 3HayeHNE NCTUHHOTO 3BE3THOTO BpeMeHn OepéTcs u3 3amanus 4.

3. 3a mary HaOmomeHui npuHUMaeTcs «V» tekymuid mecsr 20 1., tae V —
BApUAHT, BEIYUCIICHHBIN B 3alaHUU 2.

4. JlonroTa myHKTa HaOJII0ICHUIN A=2"39™,

IHopsinok BbINOJIHEHHSI 3aJaHUS

1. Jlyis BeIUMCIEHUS 3BE3MHOTO BPEMEHH S JUIsl JAHHOTO MOMEHTA HAOJIIOICHHIA

NPUMEHSIOTCS IBE TPYIIIBI (POPMYII:

| rpynna Il rpymnima
s=s"+m+mk s=S+2
s=5%— 2k T'=m-—2
k = 1/365.2422 S=S°+TT%

[Topsinok U pe3ynbTaThl BHIYMCICHUN 3alIMChIBAIOTCS B Ta0M. 6.
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Tabnuna 6 — Omnpezgenenue 3BE3IHOTO BpPEMEHHU JUJIsI JAHHOTO MOMEHTa

HaOJIIOACHUN

Ne | OmemeHTsI Ne | DnemenTsI

n/n | dopmyn Berancnernns W | dbopmyn Boruncienus
1 S, - -
2 A 8 N
3 So 9 T,
4 m 10 | Tok
5 m-k 11 S,
6 s 12 A

13 S

2. I[J'IH ONPEACICHUA MECTHOIO CPEIHEro BpPpEMCHH M HA MOMCHT 3B63I[H01“0

BPEMEHU S TaK)Ke MPUMEHSIOTCS ABE TPYMIBI (OpMyIT:

| rpynma Il rpynna

=(S—S0)—(5S5—So) v m=T,+ A
So =Sy — Ak To=(5—S0)—(§5—So0) v

v=1/366,2422 S=s—-1

[TopsaoK 1 pe3ynbTaThl BBIYMUCICHUN 3aIIMChIBAIOTCS B Ta0M. 7.

Ta6nuna 7 — OnpezeneHne MeCTHOTO CpeTHETO BPEMEHU Ha MOMEHT 3BE3THOTO

BpEMEHU
Ne | DnemenTsl Ne | DnemeHTBI
wn | dopmyr Brruncienus wn | dopmyr Brrancnenns
1 So 8 S
2 - Mk 9 -A
3 So 10 S
4 S 11 So
5 (s —s0) 12 (S-So)
6 |-(S—So)V 13 | - (S=Sp)v
7 m 14 To
15 A
16 m
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3AJIAHUE 7. COCTABJIEHUE PABOYEI Y®EMEPHU/IbI ITOJISIPHOM
3BE3/IbI

Conep:xanue 3a1aHusl:

1. CoctaButh pabouyro spemepuny [lomspHoii 3Be31b1 ¢ uHTepBasiom 20™ Ha
naty HaOmofeHust Juisi acTpoompeaeneHuil B PoctoBe-Ha-J[oHy Ha NpPOMEXYTOK
Bpemenu ot T=18" no Tj=24".

2. Pe3ynbTarhl BRIYUCICHUN TOMEIIAOT B Ta0II. 8.

HMcxoaHble JaHHDBIE:

1. [lynkt wHaOmonenuit PocroB-Ha-/loHy wumeer koopauHatel ¢ =47°15";
A =2139™M,

2. 3a mary HaOmoneHui npuHUMaeTcs «V» tekymuid mecsr 20 1., tae V —
BApHUAHT, BEIYMCIICHHBIN B 3a1aHUU 2.

3. «Tabauma BoicoT 1 a3umyToB [lonsapHoii» ActpoHomudeckoro Exeroanuka.

IMopsaok BbINOJHEHNUS 3a]aHUSA

1. ITo Tabnuue BeICOT M a3uMyToB llomsipHOHM, AJs Bcex MWIMPOT 3eMiU U
pPa3IMYHBIX MOMEHTOB 3BE3JHOTO BPEMEHHM, MOXKHO OIpPEACIUTh TOPU3OHTHBIE
koopauHathl [lossiproii (Z; A).

2. Jlna ompeneneHus 3BE3IHOTO BPEMEHM Hayajla COCTaBJIeHHs 3(deMepun,
UCIIONB3yeTCs hopmyia:

s=So+ (T, —3M+ (T, —3" k-2 (19)
/i€ 3HaueHue Sy 6epércs u3 3ananus 4.

Tabmuia 8 — Pabouast apemepuna [lomsipHO# 3BE3/BI

Ne /m g, nm A c°’ Z o
1
2...
18
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3AJJAHME 8. ONPEAEJEHUE ACTPOHOMHUYECKOI'O AIUMYTA IO
YACOBOMY YTIJY COJHIA

Conep:xanue 3a1aHusl:

1. Belyucauth a3uMyT 3€MHOr0 MpeaMeTa Mo pe3yjibTaTaM HaOIIoAeHUM
Counnna B Poctose-na-Jlony.

HUcxoanbie 1aHHbIC:

1. laHHbIe JUIsl BBIYUCICHUN BBIOUPAIOT U3 NPpUJl. [ IO BEIYMCICHHOMY HOMEPY
Bapuanta W.3

2. KoopauHatsl myHKkTa HabmoaeHnit Poctos-na-Jlony ¢ = 47°15"; A = 2" 39™,

3. Cxiionenue u 4acoBoii yros CoHila B MOMEHT HaOJI0ICHHUI BEIOMPAIOTCS U3
Tabauibl octositHHON Ademepuanl Connna (npui. J1). B aToit Tabnuie Ha Kaxayro
JaTy AaHbl 3HAYEHUS BUAMMOTO CKiIOHEeHHs ColsiHIa (OKpYIJIEHHBIE JO CEKYHI), a
TaKX€ 3HAYEHHUs BCIOMOTATENbHOW BEIUYUHBI £ (OKPYIJIEHHBIE 10 JIECATHIX AOJEH
CEKYH/JIbl BpEMEHH ). P10M ¢ 3TUMU BeJTMUYMHAMM ITOMEIIICHBI UX YaCOBBIC N3MEHECHHUS.

Ddemepria Ha3bIBACTCS «IIOCTOSHHON, IIOTOMY YTO €10 MOYKHO TIOJIb30BaThCS
B TEUEHHUE psja JIET, BBOJAS MOMPABKM 3a Hadayno roja. [lompaBku 3a Hauyajgo rojaa
MPUBEJCHBI B IpuUJl. E.

IHopsinok BbINOJIHEHHS 3aJaHUS

1. lIpenBapuTenbHO HEOOXOAMMO BBIUUCIUTH BUAUMBIE KoopauHaThl CoJIHIIA
(0, t). PesynmpraThl 3amucath B TabII. 9.

Tabnuna 9 — Cxema BbIYUCIICHUN BUAMMBIX KoopauHat CoJiHiia

No ' Dnementsl Ne ' Dnement
Breruucnenus Beruucnenus

n/m  Gopmyn 1/ b1 popMyi

1 Txp OTCcY€T Mo XpOHOMETPY 14 Eran. W3 npun. ' Ha nary

. Yacosble n3MeHeHus £ n3
2 u [TormpaBka xpoHOMETpa 15 Vo
npuit. I’
h h
3 n+1+1 Howmep nosica +1" 3a nexper +1 16 kvo'
J1.B.
4 M Txp + U - (n + l + l) 17 EO EO = ETa6J‘[.+ kVO'

N+S .
Sw = — o e N — aBe mocnenaue nudpsl HOMepa 3a4ETHONW KHIDKKH, S — KOJIMYECTBO OYKB B (haMuiuu.

[omy4yeHHyI0 BEeMUYUHY HEOOXOANMO OKPYTIUTH JI0 LENOTO B Ooubmryio cTopoHy. Ecmm W > 20, oT BBEIYMCIIEHHOTO
YHCIa clenyeT OTHATH «20».
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[Tpogomxenue TadbaUIBI 9

5 Mh 3HaueHusa M B I0JsIX yaca 18 V'E V':V\'/:l/\c;;’[/ez(ipéniizlfzzh

K" W3 mpun. JI nns rexymero roga = 19 E E=Eo+VF

=) Eh = M+ KN

Ora6in. W3 npui. I va gary
9 Vo YacoBbie U3MEHEHUS O U3
mpui. I’
10 vok B cexynmax 20 A JlonroTa myHKTa
11 do 80 = Oragn.tVoK 21 m m=M+A
12 VE =Y, ecni;; éihl,z\ﬁ:vowl/z, 22 th t"=m+E
13 ) 0 =00+VF 23 t° t°=1-15
2. Beraucnstor nanpasnenue Ha Counniie (4) mo hopmymnam:
tgA' = (ﬁ);x=sig;p;y=$. (20)

quBepTB, B KOTOpOP'I HaxXOoAWTCs HaAIIPaBJICHUC Ha COJIHII@, OomnpcAciIsiIEM I10

BenuuuHe t — yacoBoro yriia CosHua u 3Haky tgA.

— ecmn 0<t<12°wm:

tg A’ mOIOXKUTENLHBIH, tg A" oTpuaTeIbHBIH,
T0 A’ 1eXKUT B 3-i1 UETBEPTH, TO A’ 1€XKUT B 4-i1 YETBEPTH,
A, = 180° + arctg A’ A, = 360° —arctgA’
— 12°<t<24° u:
tg A’ MONOXKHUTENLHBIN, tg A" oTpuIaTeIbHBIH,
10 A’ 1eXuT B 1-i1 UeTBEpTH, TO A’ I€XKUT B 2-11 YETBEPTH,
A, = arctg A’ A, = 180° —arctg A’
3. Beruucastor «Mecto Ceepa» (My) o popmyie:
My =P — A, (21)

rae P — oTcu€T mo ropuzoHTaIbHOMY KpyTy IpH HaBeaeHnH Ha CoJHIIE.
4. BeraucnsoT a3umMyT 3eMHoro npeameta (4) no popmyie:
A=B-M,y, (22)
rae B — oTcu€T mo ropuzoHTaIFHOMY KPYTY TIPH HaBEACHUHU Ha 3€MHOM TIPEIMET.
PesynbTaThl BeIuMCIeHUH 3aHOCAT B Taos. 10.
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Tabnuna 10 — Cxema BbIYHCIEHUS aCTPOHOMUYECKOTO a3uMyTa

Ne DJIEMEHTHI DJEMEHTHI
/i dbopmyn Borunciaenns | Ne /o dbopmyn Brruncnenus
1 sin @ 9 A’
2 tgt 10 YETBEPTh
3 X 11 Ao
4 cos @ 12 P
5 tgd 13 My
6 sint 14 B
7 y 15 A
8 tg A’

3AJIAHME 9. NPUBJIMKEHHOE OIPEJIEJIEHUE HLIUPOTHI MECTA
HABJIIOJEHMUSA 110 U3SMEPEHHBIM 3EHUTHBIM PACCTOSAHUAM

MOJIAPHOM 3BE3/IbI

Conep:xanue 3a1aHNs:

1. Ucnonw3ys pe3ynbrarsl HabmoneHui [1omsipHoil 3Be3/1b1 BBIYUCIUTD IIHUPOTY

MecTa HaOJIIOICHUA.

HMcxoaHble JaHHDBIE:
1. BapuaHT 3a1aHus ONpeaesieTcs KaK R4,

2. Pesynbrarel HaOmoneHus [lomsipHOM 3BE3/161I MpUBEASHBI B ITpuil. JK.
3. 1=2.48" i = [(1+ n) — 40] - 5 A =2h39m,
4. Jlara mHaOmomenwuii: 15.06 + R.

Ilopsinok BbINOJIHEHNSI 32 IaHUSA

1. Beruncnenus IMHPOTHI MCCTA Ha6J'IIOI[eHI/I$I BBIITOJHACTCA B COOTBETCTBHH CO

cxeMol (Tabu. 11). Pe3ynbTaThl BEIYMCICHUH 3aHOCITCS B Ta0m. 11.

2. o=h+1+11+1ll.

N+F o o
4R = — - e N — aBe mocnemane nupsl HOMepa 3a4€THON KHMXKKH, F — KonmmdgectBo OykB B (hamMuinim.

[Mony4eHHy0 BENUIHHY HEOOXO0ANMO OKPYTIIUTE JI0 IIEIOTO B 6OIBInyI0 cTOpoHy. Ecii R > 16, 0T BBIYHCIIEHHOTO YHCiTa
CIIeyeT OTHATH «16».

24



3. { — oTcuéT mo BepTHKAILHOMY KpYyTy npu HaBenaeHuu Ha [lomspHyto 3Be3my
IUTFOC-MHHYC MecTo 3eHuTa Mz (mpmt. JK).

4.1y 1, 11, 11, 8, o BeIOMparoTcs u3 ActpoHomMudeckoro Exxerognuka.

5 A"=90°-9§;t=s—a;s=T +u.

Tabmuma 11 — CxemMa BBYHCICHHS IIUPOTHI MeCTa HAOMIONCHUS 10

N3MCPCHHBIM 3CHUTHBIM PAaCCTOSHUAM HOHHpHOﬁ 3BC3 b1

PP K N g KII
n/n 1 2 3 4 n/m 1 2 3 4

1 T 8 Z

2 u 9 h=90-Z

3 S 10 I

4 L, R 11 1

5 Mz 12 11

6 C 13 [0)

7 la 14 Qcp

3AJIAHUE 10. MPUBJUXKEHHOE ONPEJEJEHUE ASUMYTA 3EMHOI'O
MPEJIMETA I1O YACOBOMY YTIJIY HOJIIPHOM 3BE3/IbI

Conep:xanue 3a1aHMs:

1. BeIyuciauTh a3UMyT 36MHOTO TIPEAMETA, UCTIONIB3YS Pe3yIbTaThl HAOIIOACHHIMA
[TonstpHOM 3BE3BI.

Hcxoanbie naHHbIC:

1. lanHbie 17151 BEIYUCICHUN BRIOMPAIOT U3 Ipuil. 1 mo BEIYMCIEHHOMY HOMEPY
Bapuanra W.®

2. KoopauHaTsl myHKTa HaOmoneHuii: A = 3"48M, ¢ = 54° 26’ 24.5".

3. Jlata Habmoaenwmii: 15.06 + W.

IHopsinok BbINOJIHEHNS] 32 IaHUSA

1. A3uMyT 3eMHOTO TIPEIMETA U3 PE3YJIbTATOB HAOIIOACHUI MOKHO BEIYHCIIUTh

o opmyiam:

N+S .
Sw = — o e N — aBe mocnenaue nudpsl HOMepa 3a4ETHONW KHIDKKH, S — KOJIMYECTBO OYKB B (haMuiuu.

[omy4yeHHYTO BeMMIHHY HEOOXOIUMO OKPYTIIHUTD JI0 IIEJI0T0 B O0MbIryio cTopoHy. Ecin W > 20, 0T BEIYHCICHHOTO YUCIa
cienyer OTHATE «20».
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y

a+0:0 @ cos(p + x)

(23)

rie M — cpenHuil OTCYET MO TOPU3OHTAIBLHOMY KPYTy IpU HaBEACHMM HA 3€MHOU
npeameT; P — cpenHuid OTCYET MO TOPU3OHTAIBHOMY KpYyry IpPH HAaBEJIECHUU HA
[lonsapuyro 3Be3ny; x = Acost;y=Asint; A» =90°—4; t = (Tcp + u) —au =
u + w(TCp — Tl); o, & — koopauHatbl [lodsipHON 3Be3apl Ha ATy HaAOJIOJIEHUM;
Tep — cpeaHuil OTCUET MO XPOHOMETPY; ¢ — IIMPOTa MecTa HaOmoAeHui; Ui, Ti,
® — UCXOJIHBIE JJaHHBIE.

2. BoluncieHuss MMPOTHl a3MMyTa 3E€MHOIO IIPEIMETa BBINOJHACTCS B
COOTBETCTBUH CO cxeMoii (Tabu1. 12). Pe3ynbTarsl BeIUMCICHUN 3aHOCATCS B Ta0d. 12.

Ta6nuna 12 — Cxema BBIYMCICHUS a3UMyTa 3€MHOTO IIPEJAMETA IO YaCOBOMY YTy
[TonstpHOM 3BE371B1

IJJ;‘)T dopmyiisl BolunciieHus ;\i ®opmyisl Brraucienus
1 Tep. 10 cost

5 . 11 X

3 Tept U 12 cos(x + @)
4 o 13 M

5 th 14 P

» - 15 Q

7 y 16 i

8 sint 17 A

9 A
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5. Usanoe A.A. Kypc acTpoHOMUU: BBEJCHHE B aCTPOHOMUIO U CHEPUUECKYIO

actponomuto. — JI. — M.: I3a-Bo I'maBceBMopmytu, 1940. — 303 c.

6. Ilanoyn U.C. Actponomuueckue onpeaenenus. — M.: Hagpa, 1983. — 127 c.

7. Peouuxun H.H., Camconosa H.B. Kypc obmeit actpoHomuu. Yactp I:

YuebHoe nocodue. — Pocros-Ha-/{ony: Poct. roc. ctpourt. yH-T, 2015, 81 c.
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[Ipunoxenue A

KocoyronbHblii chepuueckuit

[IpssMmoyrosbHBIN cheprudeckuii

Ne Bapuanta TPEYTOJIbHUK TPEYTOJIbHUK

JlaHo Haiitu JlaHo Haiitn
1,11,21 a, b, c A B, C a, b B,C,c
2,12, 22 A, c B a,C,b a,C b,c, B
3,13, 23 a,b,C A B, c a, B b,c, C
4,14, 24 c,B,a C,b A b, B a,cC
5,15, 25 a,c B AC,Db B, C a,b,c
6, 16, 26 B,a,C b, A C b, C a,c B
7,17, 27 a,C,b AcB a, b c,B,C
8, 18, 28 b, c, A B,C,a a,C b,c,B
9,19, 29 C,b A c,B,a b, B acC
10, 20, 30 b, A C B,a,c b, C a,c B

Koutpoan sina _sinb _ sinc cosC = sinB cosc
sind _ sinB  sinC
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[Ipunoxenue b
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Cpennne mecra 3B€3/1

IIpunoxenue B

Ne mo| CoxpaménHoe o Tonosxie o Tonosxie Hazpanue
AE | oBosnauckme (J 2000.0) |u3menenus| (J 2000.0) |u3MeHeHUs B Co3ssesnue
h ms oS c 5,"
1 2 5 6 7 8 9 10
N4 a Umi 2 3148.704 +62.39 +89 15 50.72 +16.16 ITonsipuas Manas Mensenuna
2 o And 00823.265 | +3.111 +29 05 25.58 +19.87
4 y Peg 0013 14.154 | +3.095 +15 11 00.80 +20.00 AJreHno Ilerac
15 B Cet 04335.372 | +3.010 -175911.82 +19.72
27 B And 10943931 | +3.374 +35 37 13.95 +19.02
592 o Eri 137 42.852 +2.229 -571412.18 +18.22
48 B Ari 154 38.401 +3.324 +20 48 28.82 +17.49
53 vy And 203 53.963 +3.703 +42 19 46.99 +17.15
54 o Ari 207 10.403 | +3.393 +23 27 44.66 +16.90
55 B Tri 209 32.625 +3.586 +34 59 14.24 +16.90
57a o Cet 21920.723 | +3.034 - 25839.46 +19.72
74 o Cet 30216.773 | +3.142 + 4052293 +13.97
83 o Per 32419.365 | +4.307 +49 51 40.34 +12.60 Mupdax [epceii
97 n Tau 34729.073 +3.576 +24 06 18.38 +10.94
100 ¢ Per 35407.922 | +3.783 +31 53 01.01 +10.48
101 g Per 35751.227 | +4.041 +40 00 36.72 +10.19
103 y Eri 35801.763 +2.802 -133030.71 +10.08
119 o Tau 43555.237 | +3.448 +16 30 33.39 +7.03 Aupniebapan Tenen
132 L Aur 456 59.617 +3.915 +33 09 57.93 +5.46
140 B Eri 50750.972 +2.952 -50511.23 +4.47
142 B Ori 51432268 | +2.886 - 81205.98 +3.98 Purens OpuoH
143 o Aur 51641.353 | +4.440 +45 59 52.90 +3.38 Kanemna Bosanunii
148 y Ori 52507.857 | +3.221 +62058.74 +3.05 Bemnsitpuxc OpuoH
149 B Tau 52617511 | +3.797 +28 36 26.67 +2.80 Har Tenen
150 B Lep 528 14.720 +2.573 - 20 45 34.09 +2.70
152 3 Ori 532 00.398 +3.068 - 017 56.88 +2.47
153 o Lep 532 43.802 +2.648 -17 49 20.26 +2.41
605 v Ori 53525.974 | +2.937 - 554 35.61 +2.17
157 € Ori 536 12.809 | +3.047 - 11207.02 +2.10
158 € Agl 537 38.681 +3.589 +21 08 33.06 +1.96
606 a Col 5 39 38.947 +2.175 -3404 27.01 +1.77
160 £ Ori 54045505 | +3.030 - 156 33.55 +1.71
162 x Ori 54745387 | +2.848 - 94010.75 +1.09
167 o Ori 55510.307 | +3.250 +7 24 25.35 +0.46 Berenbreiize Opron
170 B Aur 55931.720 | +4.403 +44 56 50.78 +0.08 | MenkanuHaH Bo3nuunii
171 0 Aur 559 43.283 +4.093 +37 12 44.69 -0.02
182 B CMa 62241969 | +2.644 - 1757 21.37 -1.96
186 vy Gem 63742725 | +3.466 +16 23 57.43 -3.29
188 g Gem 6 43 55.923 +3.690 +2507 51.91 -3.80
190 o CMa 64508.871 | +2.643 | -164257.99 -5.10 Cupuyc Bonbinoii ITéc
198 ¢ CMa 65837.548 | +2.359 - 2858 19.50 -5.05
200 3 CMa 70823480 | +2.441 - 26 23 35.55 -5.87
612 n Pup’ 71708554 | +2.120 - 37 0551.08 - 6.60
613 n CMa 7 24 05.699 +2.375 -291811.23 -7.16
208 B CMi 72709.039 +3.253 +8 17 21.50 -7.45
211 a Gem 7 34 35.997 +3.824 +31 53 18.53 -8.11 Kacrop Bausnenst
213 o CMi 73918.113 +3.139 +5 13 30.06 -9.41 IIporuon Mausrii I[Téc
216 B Gem 7 45 18.946 +3.666 +28 01 34.26 -8.91 IMosnyke Bausnenst
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IIponoinkenne npuitoxenus B

1 2 5 6 7 8 9 10
615 ¢ Pup® 8 03 35.052 +2.110 -40 00 11.64 -10.26
221 p Pup?® 8 07 32.645 +2.556 - 24 18 15.45 -10.52
245 o Hya 927 35.247 +2.949 - 83931.15 -15.72
253 ¢ Leo 94551.071 +3.398 +23 46 27.21 -16.70
261 o Leo 1008 22.315 | +3.191 +1158 01.89 -17.69 Peryn Jles
264 y' Leo 101958.337 | +3.301 +19 50 29.56 -18.30
278 o UMa 11 03 43.666 +3.668 +61 45 03.22 -19.50 Hyo6xe Boabsmas Measeania
280 v UMa 110939.798 | +3.357 +44 29 54.60 -19.58
281 5 Leo 1114 06.495 | +3.185 +20 31 25.30 -19.77
293 B Leo 114903580 | +3.058 +14 34 19.35 -20.13 Jeneboma Jlen
299 e Crv 121007.485 | +3.093 -223711.15 -20.01
302 y Crv 12 1548.366 | +3.092 -17 32 30.97 -19.97
311 B Crv 1234 23.238 | +3.160 -232348.31 -19.88
318 CVnsg? 1256 01.664 | +2.800 +38 19 06.21 -19.40
319 e Vir 1302 10.602 | +2.987 +10 57 32.88 -19.30
643 vy Hya 131855.293 | +3.271 -231017.66 -18.92
644 1 Cen 132035.822 | +3.388 - 36 42 44.32 -18.91
326 o Vir 132511.587 | +3.167 -110940.71 -18.71 Criuka JeBa
336 n Boo 1354 41.074 | +2.857 +18 2351.72 -17.96
650 0 Gen 14 06 40.951 | +3.547 - 3622 12.03 -17.60
345 o Boo 14 1539.677 | +2.738 +19 1056.71 -18.65 ApKTYyp Bomomac
356 € Boo 14 4459.220 | +2.621 +27 04 27.11 -15.07
655 o2 Lib? 145052.713 | +3.327 -16 02 30.42 -14.81
365 B Lib 1517 00.420 | +3.235 - 92258.54 -13.13
373 o CrB 1534 41.276 | +2.542 +26 42 52.94 -11.98 I'emma Cesepnas Kopona
660 vy Lupm 153508.449 | +4.014 -411000.61 -11.90
377 o Ser 1544 16.087 | +2.959 +6 253231 -11.17
663 7 Sco 155851.120 | +3.639 - 26 06 50.75 -10.16
664 3 Sco 16 00 20.008 | +3.556 -223718.04 -10.05
389 B Sco pr 16 05 26.233 | +3.496 -194819.50 - 9.66
392 8 Oph 16 14 20.743 | +3.149 - 341 39.55 -9.09
665 o Sco 1621 11.317 | +3.655 - 2535 34.17 -8.43
666 o Sco 1629 24.439 | +3.686 - 26 2555.15 -7.77 Amnrapec CkopnuoH
400 8 Her 16 3013.201 | +2.581 +21 29 22.56 -7.69
667 T SCO 16 3552.960 | +3.743 -281257.72 -7.25
404 { Oph 16 37 09.542 | +3.309 - 1034 01.56 -7.09
405 C Her 164117.202 | +2.264 - 3136 10.62 - 6.38
668 o TrA 16 4839.869 | +6.391 - 69 01 39.82 -6.23
669 £ Sco 16 50 09.820 | +3.894 -3417 35.72 -6.30
413 n Oph 17 1022.685 | +3.445 - 1543 29.46 -4.24
674 A Sco 17 3336.534 | +4.078 - 3706 13.72 -2.37
424 o. Oph 17 3456.076 | +2.787 +12 33 36.14 -2.44
676 1 Sco 17 42 29.276 | +4.154 -39 01 48.09 -1.60
427 B Oph 17 4328.358 | +2.966 + 434 02.26 -1.31
678 v Sgr 18 0548.491 | +3.855 - 30 25 26.69 +0.29
679 S Sgr 18 2059.655 | +3.841 -294941.33 +1.77
680 € Sgr 1824 10.327 | +3.981 -342304.73 +1.95
451 A Sgr 18 27 58.246 | +3.702 -252518.15 +2.22
453 o Lyr 18 36 56.332 | +2.032 +38 47 01.17 +3.48 Bera Jlupa
682 o Sgr 185515.924 | +3.718 - 2617 48.23 +4.70
684 {Sgrm 1902 36.699 | +3.813 -295249.12 +5.37
463 { Agl 190524.611 | +2.758 +13 51 48.43 +5.52
465 n Sgr 1909 45.836 | +3.565 - 2101 25.06 +5.94
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OxoHyaHue npuitoxeHus B

1 2 5 6 7 8 9 10
79 3 Cyg 194458527 | +1.876 +45 07 50.64 +8.89
480 y Agl 1946 15585 | +2.852 +10 36 47.77 +8.94
482 o Adgl 195047.002 | +2.927 + 852 06.03 +9.68 Anbranp Opén
497 v Cyg 2022 13.704 | +2.155 +40 15 24.14 +11.64
506 o Cyg 2041 25.917 | +2.047 +45 16 49.31 +12.97 Heneb Jle6enp
508 ¢ Cyg 2046 12.684 | +2.430 +3358 12.92 +13.61
527 B Agr 213133538 | +3.155 - 53416.25 +15.96
532 ¢ Peg 214411164 | +2.947 + 95229.92 +16.61
694 S Cap 214702.448 | +3.306 - 16 07 38.27 +16.45
539 o Agr 220547.038 | +3.080 - 019 11.47 +17.58
558 n Peg 224300.143 | +2.819 +30 13 16.52 +18.89
702 o PsA 2257 39.055 | +3.306 -29 37 20.10 +19.13 | ®omanbrayr IOxHbIe PHIOBI
565 B Peg 230346.464 | +2.915 +28 04 58.10 +19.57
566 o Peg 2304 45.658 | +2.992 +1512 18.90 +19.41

[Ipunoxenue I

PesyabTaTsl HaOaoaennss CoaHma

OtcueT no
TOPU30HTATLHOMY KPYTY,
OtcueT no o
W XPOHOMETDY, Ha 36MHOM Uxp Hara
hms Ha CouHile npever

1 2 3 4 5 6

1 174524.0 306039 25414423 0 21.05
2 1752 53.5 43006.4 25414451 0 21.05
3 18 1551.5 84009.1 254 1440.3 0 21.05
4 1821425 943222 2541443.7 0 21.05
5 160311.0 3414623.0 25434135 0 24.05
6 16 1005.0 34331525 25434225 0 24.05
7 16 2338.0 3465030.6 2543417.8 0 24.05
8 163048.0 34831114 2543422.0 0 24.05
9 1655435 3540206.9 2543418.1 0 24.05
10 1703495 3554325.6 2543428.3 0 24.05
11 1728045 034336 254 34 32.6 0 24.05
12 173539.0 202195 254 34 15.1 0 24.05
13 174837.0 429289 254 34 27.2 0 24.05
14 1752490 516084 254 34 33.1 0 24.05
15 1801 13.5 717 53.8 254 34 22.2 0 24.05
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OxoHuanue npuioxeHus I’

1 2 3 4 5 6

16 18 05 26.0 733552 254 34 21.0 0 24.05
17 153104.0 | 5725219 | 3384656.4 0 27.05
18 1534295 | 582727.4 | 3384706.1 0 27.05
19 155032.0 | 6303439 | 3384732.1 0 27.05
20 155750.5 | 650221.5 | 3384730.8 0 27.05

[Ipunoxenue [{
IMocTrosinnasi apemepuaa CostHia
Jlara CKJ%ZE?X;: 5, Yacosblie ) BGJII/Ih‘In:/ISHa E, Yacoselie .
o1 VU3MEHEHHS V, VU3MEHEHHUS V',
1 2 3 4 5

10.05 17 33 56 39.4 1203 37.6 +0.10
11.05 17 49 33 38.7 12 03 39.8 +0.08
12.05 18 04 52 37.9 120341.4 +0.05
13.05 18 19 53 37.2 120342.4 +0.03
14.05 18 34 35 36.4 1203 42.8 +0.01
15.05 18 48 58 35.6 12 03 42.6 -0.02
16.05 19 03 03 34.8 1203 41.8 -0.04
17.05 19 16 48 34.0 12 03 40.5 -0.07
18.05 193013 33.1 12 03 38.6 -0.09
19.05 194319 32.3 12 03 36.1 -0.12
20.05 19 56 04 31.5 12 03 33.0 -0.14
21.05 2008 29 30.6 12 03 29.4 -0.16
22.05 2020 34 29.7 12 03 25.3 -0.18
23.05 2032 17 28.9 12 03 20.6 -0.21
24.05 2043 39 28.0 1203 15.4 -0.23
25.05 2054 40 27.1 12 03 09.7 -0.25
26.05 210520 26.2 12 03 03.6 -0.27
27.05 21 1537 25.3 12 02 57.0 -0.29
28.05 21 25 32 24.3 12 02 49.9 -0.30
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IHonpaBka 3a HayaJI0 roaa

IIpunoxenue E

Kk Kk
tox hms B nonsx yaca tox hms B nonsx yaca
2015 -10 51 44 -10.862 2027 -11 36 44 -11.612
2016 +7 1931 +7.326 2028 +6 34 31 +6.575
2017 +1 30 46 +1.513 2029 +0 45 46 +0.763
2018 -4 17 59 -4.300 2030 -502 59 -5.050
2019 -10 06 44 -10.112 2031 -10 51 44 -10.862
2020 +8 04 31 +8.075 2032 +719 31 +7.326
2021 +2 15 46 +2.263 2033 +1 30 46 +1.513
2022 -33259 -3.550 2034 -4 17 59 -4.300
2023 -92143 -9.362 2035 -10 06 44 -10.112
2024 +8 49 31 +8.825 2036 +8 04 31 +8.075
2025 +0 00 47 +0.013 2037 +2 15 46 +2.263
2026 -547 59 -5.800 2038 -33259 -3.550
ITpunoxenue XK
Pesyabtarsl Ha0M0aenui IloasipHoii 3Be31b1
Kpyr| YpoBens | XpoHOMETp BepTIf(I;?]J;BHHﬁ U | t°,C 1\|/131\’4 Mz
2 3 4 5 6 7 8 9
8.0-33.3 190108 324 52 45
Kl '74.329 190545 3245347
+305 +15.0 753.5 3595802
8.2-33.8 191055 350032
KI'80-333 191625 3459 39
12.1-29.0| 173943 324 36 35
KIT '116-285 174125 324 36 56
+128 +18.0 746.6 00026
8.4-25,5 174416 352329
K1 78248 174557 352338
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IIponomxenne npunoxenus K

3

4

5

6

7

8

9

8.3-31.9 | 154537 324 16 45

KII 8.3-31.9 1547 37 324 16 30
+042 +125 7455 3595900

8.6-32.1 155347 354017

KJI 8.2-31.8 155608 3539 30

10.2-27.5 180140 324 40 29

KT 10.3-259 180320 324 41 18
+128 +18.0 746.6 000 26

9.0-26.4 180559 351852

KJI 9.4-27.0 1807 27 3518 36

8.6-33.4 163250 353333

KJI 9.0-34.0 164500 353132
+300 +14.7 756.0 3595802

7.0-32.2 170300 324 27 26

KT 6.0-31.2 170925 324 28 43

8.4-25.7 174958 352217
KJI 83-258 1751 39 35 21 56 +128 +18.0 746.6 000 26

10.6-27.9 175444 324 39 31

6.8-31.8 173915 352142

KJI 6.9-31.9 174343 35 20 45
+301 +4.7 756.0 00107

8.2-33.3 175730 324 38 10

KT 8.1-33.1 180340 324 39 30

55-34.8 203848 34 43 40

KJI 54-34.8 204129 34 42 03
+008 +14.5 750.5 00107

55-35.0 204529 325 20 05

KT 5.7-35.2 2048 20 325 20 47

5.3-35.0 | 201940 34 48 24

KJI 55-349 202609 34 46 48
+008 +15.0 750.5 000 26

5.3-34.7 203206 32516 47

KT 5.3-34.7 203450 32517 27
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Oxonuanue npuitoxeHus JK

3

4

5

7

8

9

10.0-27.7 182356 351457
KII 97275 182616 3514 27

10 +128 +18.0 746.6 00046
10.4-28.1 1829 27 324 47 08
KT 104-28.1 183116 324 47 33
8.0-315 115748 4317 45
K1 75320 120041 4317 55

11 -017 +15.0 756.0 00046
7.7-31.0 122026 316 36 48
KIT '81-30.0 122526 316 36 33
5.0-40.1 120328 431844
Kl 55423 120431 43 18 33

12 -017 +15.0 756.0 00046
6.0-40.0 122713 316 36 35
KII 61395 122844 316 36 13
7.5-31.2 162327 316 3502
8.0-32.0 164058 4319 52
6.7-40.2 16 26 22 316 35 30
KII 68350 163204 316 3542

14 -018 +15.0 756.0 00054
6.8-37.0 170102 431811
KII 60350 170207 4318 03
8.2-315 193544 317 03 46
KII 'g1-305 193921 31704 07

15 -019 +15.0 756.0 00046
8.0-32.0 194842 42 50 56
Kl 83333 195031 42 50 24
7.5-35.0 | 162408 316 3515
KIl 73313 162913 316 35 36

16 -018 +15.0 756.0 00054
7.5-32.5 164952 4319 05
Kl '78322 170135 43 18 07
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[Ipunoxenune U

PesyabTaTsl HaOawoaenns IloasipHoii 3Be3abl

Kpyr OH6a%eHIfT T I'K W | Kpyr ?g%eﬂK.T T I'K
2 3 4 5 6 7 8 9 10
3.0 20°10'41" 3.0 000 20
KT mon. 032250 2685757 _ K1 1ion. 1725400 2492811
Mox. 053023 885028 ' Mon. 1740400 693012
KII 5, 2001046  KII 55 179 59 58
301 20 10 42 3L 000 22
KL 1ion. 036350 2685652 X 1on.  172830.0 2492853
Mox. 049500 885145 ° Mon. 173800.0 69 3034
KII 5, 2001048  KII 5 179 59 56
3.0 210 15 51 3.0 190 05 49
KII' Tion. 104163 985049 KII' 1ion. 2340413 791321
Mox. 12937.7 2783959 ° Mon. 235847.0 259 0627
KL 5, 30 15 47 KI5y 10 05 43
3.0 210 14 52 3L 190 05 48
KII' 1on. 107363 984927 0 KII' 1ion. 2343523 791212
Mor. 121350 2784320 Mon. 2355117 259 07 47
KL 5, 3015 45 KI5y 10 05 42
3.0 40 20 25 3L 230°24'37"
KT on. 22951.3 2881850 " KII' 1ion. 2107223 12009 33
Mon. 25022.2 1081023 Mon. 212245.0 30007 15
KII 5 g, 2202029 K1 5p 50 24 32
3.0 40 20 25 3.0 230 24 37
KT ron. 233503 2881709 > KIT 1on. 211009.0 12009 14
Mon. 244207 1081254 Mon. 2119187 30007 47
KII 5, 2202032 KI5 50 24 33
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OxoHuanue npustoxxenus 1

1 2 3 4 5 6 7 8 9 10
3.0 60 30 39 3.0 80 40 43
- KII' mon. 213605.0 310 11 22 . KL Tion.  223620.0 3300808
Mon. 215324.0 130 08 22 Mom. 2252150 1500352
KII 5, 2403047 KI5 260 40 48
3.0 60 30 39 3.0 80 40 44
y KII' mon. 2139300 3101045 " KL Tion.  223905.7 3300720
TMon. 2149 40.0 130 09 06 Mom. 224937.0 1500436
KII 5 g, 2403047 KI5 260 40 52
3.0 250 35 26 3.0 270 45 24
" KIT' fion. 221020.0 140 09 20 " KII on. 230451.0 16004 40
Mon. 2226 16.3 320 05 16 Mom. 2319550 3395941
KL 5 7035 20 KL 5y 90 45 38
3.0 250 35 25 3.0 270 45 25
" KIT' fion. 221301.0 140 09 44 2 KII o5, 230734.0 1600351
Mom. 22 2331.0 320 0557 Mom. 231642.3 34000 42
KL 5 7035 18 KL 5y 90 45 15
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