BbluucrneHue KynbMVIHaLWIﬁ U BOCXOXAEHUN 3KNUNTUKN ANA
3anoJSiIAPHbIX LWUNPOT

3amaueii naHHOM paboTHI sIBiIsLETCs TTocTpoeHue Tadmip! nonoxennit ASC n MC Ha 30anaKaIbHOM Kpyre Ui BCeX
LIMPOT OT 3KBATOpPA A0 KpaifHero ceBepa. [lanHas paboTa He SBJISETCS aCTPOIOTHUECKON C TOM TOYKH 3PEHUs, UTO HE
CTPOUT HH OJHY U3 N3BECTHBIX HBIHE CHCTEM aCTPOJIOIMYECKUX JOMOB 3a MOJIIPHBIM KPYroM, HE JacT
aCTPOJIOTHYECKUX PEKOMEH/IAINI 10 MAaKCHMAJIbLHOMY JIOITyCTUMOMY CT'YILICHHIO JIOMOB B CEBEPHBIX IIMPOTAX C TOUKH
3pEHUsI ACTPOIIOTHUECKOH MPAKTHKH, a TAK)Ke He HECET peKOMEH Ialuii 10 BBIOOPY KaKOH-JIMOO0 CHCTEMBI JIOMOB.
Jlannas paboTa sBIIseTCsl acTPOHOMHUYECKOM N MaTeMaTHYECKOH CXEMOW pacyeTa TOYEK BOCXOXKICHUS U KyIbMUHALINN
sxumnTuky. [IpuBenennast B koHie padoTsl Tabmmia noioxeHnit ASC n MC Ha 301iakanbHOM Kpyre SIBJISICTCS YHUCTO
ACTPOHOMHUYECKUM 0a3MCOM ISl TOCTPOCHHS HOBBIX MJIM PACIIMPEHHUS CYIIECTBYIOMNX CHCTEM JOMOB 3a MOJSIPHBIM
KPYTrOM, ¥ MOXET OBITh HCITOJIb30BAaHA ACTPOJIOTAMH C YIE€TOM HX JMYHBIX MpeArnodTeHuii. Ha naHHbBI MOMEHT
nogaBJstroniee OOJIBITMHCTBO U3 MOYTH COPOKA M3BECTHBIX CUCTEM JIOMOB 0a3upyIOTCs Ha MoJokeHUsIX Touek ASC u
MC Ha 301makansHOM Kpyre. [IprBeaeHHas B 3T0# padoTe Tabimia BOCXOKICHUH U KyJIbMUHALNHA COAEPKHUT
KOOPAMHATHI 3THX TOYEK C TOYHOCTHIO JI0 YII0BOH CEKyH/bI. B KOHIlE pabOTH MPUBOIUTCS OTAEIbHAS MOCEKYHIHAS
tabmuia monoxennit ASC u MC BOIH3HM MOMEHTOB «BBIpOXIeHHUsD», korga ASC u MC mOTHOCTBIO COBIAIAIOT U
Oornee Hepa3IMYIMMBI 32 MTOIIPHBIM KpyroM. B nanHoi paboTe Taxke OTAeIbHO paccMaTpuBatoTcs 3 dexTs
3aI0JIpbst — HETPUBBIYHOE TSI YMEPEHHBIX mHpoT noseaeHne Touek ASC 1 MC Ha 30/11akaTbHOM KpyTe.

O socxodsiwem epadyce aKnunNMUKU u cepeduHe Heba 3a NosisIPHbLIM KPy20M.
Appekmbi 3anonspbs

PaccMOoTpuUM BUAMMOE CYTOUHOE JABMIKEHHE SKIMIITUKU HA MOJISIPHOM Kpyre (66-s1 mapasuienb)

CeBepHblit
nontoc Mupa

Pucynok 1. CyTo4yHOe 1BHKEHHE SKJIUNTHKU HA NOJISIPHOM KpYyre.

Jlnist noHuMaHus 3PQPEKTOB 3aMoAphs pACCMOTPUM KapTHHY JABM)KEHUS B IuHamuke. Ha Huxecnenyromumx
PUCYHKaX N300pa’keHbI TIOJI0KEHHUS SKIUIITUKU B IIIECTH BPEMEHHBIX TOYKAX 3BE3/IHBIX CYTOK.
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AddekT 1. KacaHue Ha nonsspHOM Kpyre

B momenTsl, koraa Touka Kozepora (o ects 0° Kozepora) kocuercs Touku FOra Ha ropu3oHTe, a TOUKa
Paka coBnager ¢ Toukoii CeBepa, MIOCKOCTh SKIUNTUKNA COBIAJET C MNIOCKOCTHIO ropuzoHTa. MC n IC
cranoBstcsa 6onee HepaznuuuMbl, ASC u DSC noxarcs va muano MC-IC. D10 1 ecTb MOMEHT
BBIPO’KJICHUS OOJBIIMHCTBA CUCTEM JIOMOB. OJTHAKO 32 CEKYHIY /10 H CITyCTSI CEKYHJy ITOCJIE 3TOTO
mraoBeHbst ASC 1 MC nipu Bceit cBoeli OTM30CTH BCE K€ HE COBIATAIOT U YK€ UMEIOT YeTKO OUEePUCHHEIC
KOOPAMHATHI HA TUIOCKOCTH SKJIUNTUKHU. TO €CTh MOJIOKEHUSI BOCXOXKJIECHUN U KyJIbMUHALIUNA TOUYEK
30/IMaKaIbHOIO Kpyra BCErJa ONPEAEICHbI 32 HCKIIOYEHUEM MOMEHTOB BhIpOKieHUs. Clie10BaTENbHO,
MPUMEHUMOCTh PacyeTOB JOMOB BO MHOTHX CHCTEMaxX BOJIU3U TOUEK BBIPOKACHHUS CBOJAUTCS K MUHUMAIBHO
JOIYCTUMOMY YTJIOBOMY 3a30pYy MEXAY BEPLINHAMU JIOMOB.

Taxkum 06pa3oM, 17151 OONMBIIMHCTBA CUCTEM JIOMOB JIOITYCTUMOE «3HAYSHHUE TYCTOTBI» BEPILUH IOMOB
OIIpelesaeT BpeMs [0 U IIOCJIE MOMEHTOB BBIPOK/ICHUS, B TEUEHUE KOTOPOTO IIOCTPOEHUE JJOMOB
HenonycTuMo. OTHaKO MOI0OHBIE TOMYIEHHs Oy IyT SBIATHCSA YUCTO ACTPOJIOTHUECKUMHU. 3aiaueii € 3Toi
paboTBHI SIBIIsIETCS MOCTPOEHUE OOBEKTUBHOIN aCTPOHOMHUYECKOM TaOIHUIIBI BOCXO0XKICHUH U KYITbMUHAILIUH
TOYEK DKJIUITHUKU.

AdhekT 2. CmeHa ASC u DSC (nonsipHasi nepeopueHTaLms)

Cnenyrouuii 3¢ (exT, KOTOPBIA X0TeN0Ch ObI OTMETUTS, 3T0 cMeHa nojoxeHnit ASC u DSC nocne
MIPOXOXKICHHSI MOMEHTOB BBIPOKJCHHS. DTO SIBHO CIIEAYET U3 MEPBOr0 U3 CEPUHN PHUCYHKOB, IPUBECHHBIX
HIke. KO)KHast CTOpOHA IUIOCKOCTH 3KIUNTHKH H300pa’keHa CEphIM LIBETOM.
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A dekTbl 3anonapba

PaccmoTpum Teneps 3¢ GeKTh 3a NOISPHBIM KPYTOM.

CeBepHblii
rnosioc M1pa

3eHut

Yrnosag C’(Oz:o\&’

CTb T,
SKJ"W’ITMKM Oqek\

Wupora kosepora (23

o

°27's)

Pucynok 2. CyrouHoe JBHKEHHE IKIUITHKH 32 MOJIAPHBIM KPYTroM

Paccmotpennsiit Hamu panee 3¢ ekt kacanuss ASC u MC, a takxke ux nepeopueHtanus Ha 180° mocie
KacaHUs SIBJISIETCS CIEJCTBUEM TOT'O, UTO MJIOCKOCTh SKIMITHUKH COBIIAJA C INIOCKOCTHIO TOPU30HTA. JTO, B
CBOIO OY€pe/Ib, ABJISETCS YACTHBIM CIydaeM OOIIero MmpaBuiia — BpeMEHHbBIE TOUKH BBIPOXKACHUS CUCTEMBbI
JIOMOB OTIPEAETISIOTCS MOMEHTAMH, KOT/Ia SKIUITHKA CTPOTO COBMAIACT ¢ OJHUM U3 HEOECHBIX
MEPUJIMAHOB, a 3TO, B CBOIO OYEPEb BO3MOKHO JIMIIIb HAa KpailHEM ceBepe. PaccMoTpuM Tenepb KapTUHY
CYTOUYHOT'O ABW)KEHHUS SKIMITUKN HA HEKOTOPOU LIMPOTE 3a MOJSPHBIM KPYTOM.

AdheKT KacaHUA U NepeopuUeHTaLUU 3a NONSIPHLIM KPYrom

PaCCMOTpI/IM MOJIOKCHHUEC SKIIUIITUKU A0 U TOCJIC MOMCHTA BBIPOKIACHUA
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CeBepHblii 3emut CeBepHblii
nontc Mupa nontoc Mupa

3eHut

pat pwar

m%“ﬁpm

m%“ﬁpm

MC

8]
ASC

CeBepHbIii
nontc Mupa

CeBepHblit
nonoc MUpa

W3 pucyHKoB BUJIHO, YTO MOMEHTHI KacaHus U nepeopueHTanud ASC u MC npoucxonsT, Koraa 3KJIMITHKA
BBICTPAMBAETCS BJIOJIb OJJHOT'O U3 HEOECHBIX MEPUANAHOB. TO €CTh BHIPOXKICHNUE CHCTEMBI JJOMOB
IIPOUCXOJUT HE OJIMH, a J1Ba pa3a B CyTKU. FIMEHHO B 3TM MOMEHTHI ITPOUCXOJUT COBIAJCHUE IJIOCKOCTH
SKJIMINITUKHU C OJTHUM M3 HEOECHBIX MEPHIUAHOB.

AdhekT 3. PazBopoTt ABuxeHUss ASC 3a NOMAPHLIM KPyrom

3T0T 3P PeKT, M0 MHEHHIO aBTOpPA, ABJsETCS Hanboee 3arafouHsiM. Kak BUHO U3 pUCYHKa, ITOCTIe
MoOMeHTa BbIpokAeHUsA, ASC ¢ BOCTOYHON CTOPOHBI, IBUrasiCh 10 TOPU30HTY C CEBEPA HA IOT,
OJTHOBPEMEHHO JIBIDKETCS 10 30 JUaKaIbHOMY KpYyr'y B 00paTHOM HampasieHuu. [Ipu Tom, 4to HebGecHas
cdepa mpoI0JHKAeT BOCXOAUTh ¢ BOCTOYHOM CTOPOHBI, @ BMECTE C HEM BOCXOIAT U TOUKH SKIUNTHKHU, ASC,
KaK TOYKa MepeceyeHMsi TOPH30HTA C HKIUITUKON MYTEIIECTBYET M0 30 IMaKaIbHOMY Kpyry B 0OpaTHOM
HampaBJIeHUU. ITOT 3G (HEKT JOCTUTACTCS 32 CUET CHEU(PUISCKOTO HAKIIOHA IMIOCKOCTH YKITHITUKH K
TOPU30HTY ¥ MPUHLIMIIMAIBHO BO3MOKEH B TOM JIMIIb Cliydae, Koraa mupora Kosepora okaspiBaeTcs
I0’KHEE TOPU30HTA, TO €CTh 33 HOJSPHBIM KpyroMm. Takoe nmonatHoe ABmwkeHue ASC OyaeT IpouCcXoauTh 10
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TE€X 0P, NTOKA HE MPOU30UIET CIEAYIOUIEr0 BEIpoKaAeHHUs, ociie yero ASC nepeopuentupyetcst Ha 180° u
CHOBa HaYHET JUPEKTHOE ABMKEHUE T10 30 JUAKAIBHOMY Kpyry. XOTs y YMTATENS U MOXKET MMOSBUTHCS
co0Ja3H nepeornpenenuts B 3ToM cirydae noHsaTust ASC u DSC, aBrop yBepeH, 4TO HE CTOUT eMy
nonnaBatbes. CrioBo “Ascendant”, Kak BOCXOIAIIMNA ¢ BOCTOKA I'PAAyC SKIUITUKUA HE TEPSIET CBOETO
cMbIcia. ['pasychl SKIMNTUKN TPOJOJIKAIOT BOCXOIUTH C BOCTOKA, TOJIBKO HE B IPUBBIYHOM HaM IOPSAKE, a
B oOpatHOM. B cucreme nHabmogarens ar000# B3omIEeINN Tpasyc SKIMOTHKN OyIeT HEMUHYEMO
CTPEMHTHCS K TOUKE CBOCH KyJIIbMUHAIMH, TaK YTO AJIs HAOMIOAaTeN s JII0ObIE SKIUNTUYECKHE I'PATyChl B
BOCTOYHOM yacTu HEOECHOH mosrychepsl MpoI0JDKAIOT ObITh ACHEHIEHTHBIMH, TO €CTh BOCXOISAIINMHU.

CrouT Takxe OTMETUTBH, UTO B CBSI3U C TEM, YTO YacCTh TOUYEK SKJIUITUKHU HE BOCXOAUT U HE 3aXOUT BOBCE
3a moJsIpHBIM KpyroM, ASC MokeT mpoOerarth JMIb OTPaHUYCHHBIE YTTIOBbIE HHTEPBAJIBI SKIUIITUKI

Pac4yem yanoebix domMos

Jlnis pacueTa yrioBbIX JOMOB, pACCMOTPUM CHavalla MIOCKOCTh KU TUKH, KAK MHOKECTBO TOUYEK C
SKITUITHYCCKAUMU KOOPIUHATAMH (Xecl, Yecl, Zec=0) C TOUKH 3peHUs HAOMIOAATENS, CTOSIIETO HA MIOCKOCTH
skBaropa. [jig mpocToThl mpeoOpa3zoBaHUi KOOPIUHAT MBI Oy/IeM MOJIb30BAThCS UCKIIOYUTEIHHO
JIEKapPTOBBIM Oa3HCOM.

Mepexopn ¢ akBaTOpManbHyK CUCTEMY KOOpAUHAT

3anumieM npeoOpa30BaHuUs peNepHBIX BEKTOPOB:

—
4 Zecl
—>
z eq b
\
\ (03
V]
\
\
/ —>
—» a/ yecl
X ecl Vang
X eq

Xeg = €OS()Xeer + 0y, —SIN(Q) Zecl
yeq = OXecl + lyecl + OZecl

Zeg = SIN(A)Xeet + 0y, +cOS(C) Zecl

Jlnist HaxoXKAeHUs peoOpa3oBaHUM caMUX KOOPIMHAT PACIIUIIEM TPOU3BOIBHYIO TOUKY IIPOCTPAHCTBA B
TCPMHUHAX IKBATOPHUAIBHBIX U SKIMUIITUYCCKUX JCKAPTOBLIX KOOPAUHAT:
A=X,XeqgF VoV oy F ZogZeq = (xeq cos(a) + z,, sm(a))xec; +1y,., + (— x,, sin(a) +z,, COS(a))Zecl

A= Keer Xecl + Yeer Y eci + Zgey Zecl

Otkyna mosyyaem rnpeo0pazoBaHue KOOpIUHAT

X, = X,, cO8(a) + z,, sin(a)
yecl = yeq

Zo = —X,, SIN() + 2, cOS(Q)

ecl
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VY051 0 paBeH HAKJIOHY 36MHOM OCH K MEPIEHIUKYIISIPY K INIOCKOCTH SKJIMITHKYU U cocTaBisieT 23°27'.

Mepexoa B nokanbHy cUCcTeMy KOOpAUHAT

AHaIOTUYHO, pacluIIeM pa3sioKeHHE JIOKAJIbHBIX PENEPHBIX BEKTOPOB MO SKBATOPHATILHOMY Oa3HCy:

X = cos(f) cos(go);ceq +cos(f) sin(go);/eq — sin(,B);eq
5; = —sin(w);eq + cos(go);/e .t Ogeq
z

= sin( ) cos()xeq +sin( B)sin()y,, +cos(fB)ze
OTkyna aHaJIOTUYHBIM 00pa30M IMoJTydaeM sl MpeoOpa30BaHUs CaMUX KOOPAWHAT

x,, = xcos(f) cos(p) — ysin(¢) + zsin( ) cos(¢)
Ve, = Xcos(B)sin(@) + ycos(@) + zsin( ) sin( @)
z,, =—xsin(B) + zcos(p)

VYrona § Mex Iy TOKaJIbHBIM 3€HUTOM M CEBEPHBIM IOJIIOCOM MUpPa paBeH 90° MUHYC IIHUPOTa HAOIIOICHHUS.
VYron ¢ paBen ST/24*360°+¢, rne ST — 3Be3HOE BpeMsl, a (Po— HAYAIbHBIHN yroJ OTcueTa,
OTIPEICNIAIONIUICS MOJIOKEHUEM SKIIUIITUKY B Havyajle 3Be3HbIX CYTOK.

YpaBHeHune rogoBoro asmxeHnsa ConHua

WTak, MbI HAlIUTA Xecl, Yecl, Zecl KAK (DYHKIIUU OT JIOKAIBHBIX KOOPIWHAT X, Y, Z HabmogaTens. Habmomaemas
Ha HeOecHOU cepe JIMHUS YKIUINTHKH (To10Boro ABMkKeHHS COJIHIIA) MOXKET OBITh MPEICTABICHA KaK
TUHUS TiepecedeHus cepbl Haj roJI0OBOY HAOMIOAATENs U TUIOCKOCTH SKIUITHKHY.

Vpasuenue chepsl: x° +y> +z° =1
YpaBHEHHE MIIOCKOCTH IKIUNTUKH (Zee=0):
- x(cos(ﬂ) cos(@)sin(er) + sin( ) cos(a))+ ysin(@)sin(a) — z(sin(ﬂ) cos(g)sin(a) —cos(f) cos(a)) =0

MHOXECTBO TOYCK, ABJIAOMHCCSA PCHICHUCM CUCTCMbI 3THUX IBYX ypaBHeHI/Iﬁ OIIUCBHIBAIOT JIMHUIO Ha

HebecHOH cdepe B TaHHBI MOMEHT 3BE€3/IHOTO BPEMEHHU Ha JaHHOW IIMPOTE. DTa JIMHUSA U €CTh FOJJ0BOE
nsmxenue CoiHIa, HaboJaeMoe U3 TaHHOHM IUPOTHI B OJIMHAKOBOE 3BE€3/THOE BPEMSI.
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YpaBHeHune aBunxeHnss ASC

HailinenHnast HaMu JTMHMSI SKJIMITUKY NIEPECEKAET JIMHUIO TOPU30HTA B IBYX ToUKax. Ta, 4To JIeXKUT
BocTouHel (y>0) Oynet Toukoit ASC. Haiinem ee. [{ist aToro nosoxum z=0 B HaliZICHHOM cUcTEME
ypaBHEHUHN. DTO AACT CUCTEMY YPaBHEHUM:

X +y’ =1
x(cos(ﬂ) cos(g)sin(a) +sin( 3) cos(a)) = ysin(@)sin(x)

Ota cucTeMa UMeeT /1Ba KOpHs (JIB€ TOUKU NIEPECEUEHMsI C TOPU30HTOM). Pemenue 31oit cucteMsl npu y>0
JIACT JIOKAJIbHbIE KOOPAUHATHI (Xasc,YAsc,0) Touku ASC Ha BOCTOYHOM rOPU30HTE. A MOCKOJbKY MbI 3HaEM
SKITUNTHYECKUE KOOPIMHATHI, KaK (DYHKITUIO OT JTOKAJbHBIX KOOPAUHAT, CIEIOBATEIEHO, HAM U3BECTHBI
(Xeel,Yec,0) Touku ASC B sxiunTuueckoi cucreme koopaunar. Cie1oBaTeabHO, HAM U3BECTEH YroJl
otkJioHeHUs! TOUKH ASC 0T ocu OXec Ha MIIOCKOCTU SKIUIITUKH.

HavyanbHble ycnoBus

Octanock KOPPCKTHO ONMPCACIIUTL HAaYaJIbHBIC YCIIOBUS, @ HUMCHHO HavyaJIbLHBIN YroJa g 1 MOJIOKCHUC TOUKU
OBHa B 3KJIIMIITHYECKUX KOOpAuHaTax B Hy.]IeBOI\/'I MOMCHT 3BC3/JHOT'O BPCMCHHU.

J1st TOro, YTOOBI BBIYMCIUTD (9 JOCTATOUHO MPEACTaBUTH HAYANIO 3BE3HBIX CYTOK Ha HYJIEBOMH
sKBaTopHanbHOU mupote (=90°, t=0, a=23°27"). PaccmoTpum ypaBuenue ASC:

X’y =1
xcos(a) = ysin(@,)sin(cr)

C npyroit CTOpOHBI, MBI 3HAaEM, YTO HA PKBATOpPE, B MOMEHT KyJIbMUHAIMU TOYKU OBHA, C BOCTOUHOM
CTOPOHBI BOCXOJHT TouKa Paka, To ecTb pu BbiOOpe HampaBieHust ocu Oy Ha TOUKY BOocToka, OX Ha TOUKY
I0ra, MbI OKUJIAEM YBUJIETh

y=cos(ar)
x =—sin(a)

OTKyaa Qo= -90°.

HaxoxgeHue ASC

VYkazannoe nosoxenue ASC coorBerctByeT Touke (1,0,0) Ha MIOCKOCTH SKIUNITUKH, TO €CTh TOUke Paka.
Taxum o6pazom, OBen cootBeTcTBYeT KoopauHare (0,-1,0) B sknunrudeckoit cucreme. Takum o0paszom,
BeIYHCINB OTKIOHEHHE TOUYKH ASC oT ocu OXeel B INIOCKOCTH SKIIMIITHKY, HAM HEOOXOIMMO K
NOJTydHBILIEMYCs yriry mpuOaBuTh 90°, 4TOOBI HAWTH OTKIOHEHHE OT ToukH OBHA. MTak, 001Ul anroputm
BbiunciieHus: ASC TakoB.

1) Haxomum kopHH (Xasc,Yasc,0) ypaBHenus apmwxenus ASC npu y>0 (nepeceueHre Ha BOCTOUHON
CTOpOHE)

2) HaxomuM (Xecl,Yect,0) Toukn ASC B SKIUNTHYECKON CUCTEME KOOPIUHAT

3) Yee>0: ASC=arccos(Xec)+ 90°
Vee1<0: ASC=360°— arccos(Xec)+ 90°

YpaBHeHune aBmxeHnsa MC

MC omnpezensieTcst Kak BEpXHsis TOUKA MEPECEUCHUS TUIOCKOCTHU TNIABHOTO MEPHUANAHA C YoM SKIUNTHKH.
Jlns pacdera 3toit Touku nosoxkuM y=0. Torna 3akon asmwxenust MC B cucteme HabmroaTens
OIIMCBIBACTCS CUCTEMOU YpaBHEHUN
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x4z =1
- x(cos(ﬂ) cos(@)sin(er) + sin( ) cos(a))— z(sin(ﬂ) cos(g)sin(a) —cos(f) cos(a)) =0

Pemmenue stoit cuctemsl ipu z>0 gaet Ham koopauHATY (Xmc,0 , Zmc) MC B cucreme HabmogaTeNs B
JAHHBIA MOMEHT BPEeMEHH Ha JaHHOU mupoTe. HetpymHo yoemuTes At CaMONIPOBEPKH, YTO HA IKBATOpE B
HYJIEBOM MOMEHT 3B€3HOT0 BpeMeHU Touka MC nmeet sokanbHble koopauHatsl (0,0,1), uto
cootBeTcTBYeT Touke (0,-1,0) B MIOCKOCTH SKIUNTUKH, TO €cTh TOUKe OBHA. TO €CTh JIOKAbHBII
HaO0aTellh Ha HYJEBOU MIMPOTE BUANT KyJIbMUHAINIO TOYKH OBHA CTPOTO B 3CHUTE.

HaxoxaexHne MC
Wrak, oOmwmit anroput™M BeraucineHuss MC TakoB.

4) Haxonum kopHH (Xmc,0 , Zmc) ypaBHeHus nBukenus MC npu z>0 (BepxHee nepecedeHue)
5) HaxomuM (Xect,0 , Zeot) TOukH MC B SKIHNTUYECKOM CUCTEME KOOPAUHAT
6) Zeo>0: MC=arccos(Xec1)+ 90°

Zeo1<0: MC=360°— arccos(Xec)+ 90°

Tabnuua BOCXOXAEHUN U KyNIbMUHaAUUMN

Haxosen, BeIYMCICHHE 3TUX YPAaBHEHUN JaeT HM Tabauily yrioBbix 7oMoB. Benrmunna MC He 3aBUCHUT OT
IIMPOTHI HAOTIOACHUS, HO 3aBUCUT OT 3BE€3THOTO BpeMeHH. /laHHbIe JaHbI ¢ TOYHOCTHIO IO CEKYHIbI B
a0COJIIOTHBIX KOOPAMHATAX 30/IMaKaJIbHOTO Kpyra. Bee ykazanubie 23 QeKTsl 3a0spbs OATBEPIKIAIOTCS
YHCJIEHHBIMH pacueTaMu U MPOsSIBIIAIOTCS BO BTOPOil MOJIOBUHE 3Be3AHBIX CyTOK. [lonsitTHOE aBmxeHne ASC
3a MOJISIPHBIM KPYr'OM YKa3aHO B TaOnuIe KypcUBOM Ha cepoM (one. Ha kaxx0# 3anosipHO# IKUpoTe
MOMEHTHI BpEMEHH, OJIn3Kre K MoMeHTaM BbipokaeHus (kacanus ASC u MC), yka3zaHbl KpaCHBIM [[BETOM
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ST Oh 00m Oh 04m Oh 08m Oh 12m Oh 16m Oh 20m Oh 24m Oh 28m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° 90°00'00"  0°00'00"| 90°55'03" 1°05'24" 91°50'06" 2°10'48"| 92°45'09" 3°16'10"| 93°40' 14" 4°21'32"| 94°35'20" 5°26'51"[ 95°30'27" 6°32'08"| 96°25'37" 7°37'23"
1° 90°23'53" 0°00'00"| 91°18'55" 1°05'24" 92°13'58" 2°10'48"[ 93°09'00" 3°16'10"| 94° 04'04" 4°21'32"| 94°59'08" 5°26'51"[ 95°54'14" 6°32'08"| 96°49'21" 7°37'23"
2° 90°47'46" 0°00'00"| 91°42'48" 1°05'24" 92°37'50" 2°10'48"| 93°32'51" 3°16'10"| 94°27'53" 4°21'32"| 95°22'56" 5°26'51"[ 96° 17'59" 6°32'08"| 97°13'04" 7°37'23"
3° 91°11'41"  0°00'00"| 92°06'42" 1°05'24" 93°01'42" 2°10'48"| 93°56'42" 3°16'10"| 94° 51'42" 4°21'32"| 95°46'43" 5°26'51"[ 96°41'44" 6°32'08"| 97°36'46" 7°37'23"
4° 91°35'38" 0°00'00"| 92°30'38" 1°05'24"| 93°25'37" 2°10'48"| 94°20'35" 3°16'10"| 95°15'33" 4°21'32"| 96°10'31" 5°26'51"[ 97°05'29" 6°32'08"| 98°00'28" 7°37'23"
5° 91°59'38"  0°00'00"| 92°54'36" 1°05'24"| 93°49'33" 2°10'48"| 94°44'29" 3°16'10"| 95°39'25" 4°21'32"| 96°34'20" 5°26'51"[ 97°29'15" 6°32'08"| 98°24'11" 7°37'23"
6° 92°23'42" 0°00'00"| 93°18'38" 1°05'24"| 94°13'33" 2°10'48"| 95°08'26" 3°16'10"| 96°03' 19" 4°21'32"| 96°58' 11" 5°26'51"[ 97°53'03" 6°32'08"| 98°47'55" 7°37'23"
7° 92°47'50"  0°00'00"| 93°42'44" 1°05'24"| 94°37'36" 2°10'48"| 95°32'27" 3°16'10"| 96°27'16" 4°21'32"| 97°22'05" 5°26'51"[ 98°16'53" 6°32'08"| 99°11'41"  7°37'23"
8° 93°12'04"  0°00'00"| 94°06'55" 1°05'24" 95°01'44" 2°10'48"| 95°56'32" 3°16'10"| 96°51' 18" 4°21'32"| 97°46'03" 5°26'51"[ 98°40'47" 6°32'08"| 99°35'31" 7°37'23"
9° 93°36'23" 0°00'00"| 94°31'12" 1°05'24"| 95°25'58" 2°10'48"| 96°20'42" 3°16'10"| 97° 15'24" 4°21'32"| 98°10'05" 5°26'51"[ 99°04'45" 6°32'08"| 99°59'24" 7°37'23"
10° 94°00'50" 0°00'00"| 94°55'35" 1°05'24" 95°50'17" 2°10'48"| 96° 44'57" 3°16'10"| 97°39'35" 4°21'32"| 98°34'12" 5°26'51"[ 99°28'47" 6°32'08"|100°23'21" 7°37'23"
11° 94°25'24"  0°00'00"| 95°20'05" 1°05'24"| 96° 14'44" 2°10'48"[ 97°09' 19" 3°16'10"| 98°03'53" 4°21'32"| 98°58'25" 5°26'51"[ 99°52'55" 6°32'08"|100°47'24" 7°37'23"
12° 94°50'06" 0°00'00"| 95°44'43" 1°05'24" 96°39'18" 2°10'48"| 97°33'49" 3°16'10"| 98°28' 18" 4°21'32"| 99°22'44" 5°26'51"[100°17'09"  6°32'08"|101°11'32" 7°37'23"
13° 95°14'57"  0°00'00"| 96°09'30" 1°05'24"| 97°04'00" 2°10'48"| 97°58'27" 3°16'10"| 98°52'50" 4°21'32"| 99°47'11" 5°26'51"[100°41'30" 6°32'08"|101°35'47" 7°37'23"
14° 95°39'59"  0°00'00"| 96°34'27" 1°05'24"| 97°28'52" 2°10'48"| 98°23'13" 3°16'10"| 99°17'31" 4°21'32"[100° 11'47" 5°26'51"[101°06'00"  6° 32'08"|102°00' 10"  7°37'23"
15° 96°05' 11" 0°00'00"| 96°59'35" 1°05'24"| 97°53'54" 2°10'48"| 98°48' 10" 3°16'10"| 99°42'22" 4°21'32"[100°36'31" 5°26'51"[101°30'37" 6°32'08"|102°24'41"  7°37'23"
16° 96°30'35" 0°00'00"| 97°24'53" 1°05'24" 98°19'07" 2°10'48"[ 99°13'17" 3°16'10"[100° 07'23" 4°21'32"[101°01'25" 5°26'51"[101°55'25" 6° 32'08"|102°49'22" 7°37'23"
17° 96°56' 12"  0°00'00"| 97°50'25" 1°05'24"| 98°44'32" 2°10'48"[| 99°38'35" 3°16'10"[100° 32'34" 4°21'32"[101°26'30" 5°26'51"[102°20'22" 6°32'08"|103°14'12" 7°37'23"
18° 97°22'03" 0°00'00"| 98°16'09" 1°05'24" 99°10'10"  2°10'48"[100° 04' 06"  3°16'10"[100° 57'58"  4°21'32"[101°51'47" 5°26'51"[102° 45'31"  6° 32' 08"|103°39' 13"  7°37'23"
19° 97°48'08" 0°00'00"| 98°42'08" 1°05'24" 99°36'01" 2°10'48"[100°29'51"  3°16'10"[101°23'35" 4°21'32"[102°17' 16" 5°26'51"[103° 10'53"  6° 32' 08"|104° 04' 26"  7° 37'23"
20° 98°14'29"  0°00'00"| 99°08'21" 1°05'24"[100° 02' 08"  2° 10'48"[100° 55'49"  3°16' 10" 101° 49'26"  4°21'32"[102° 42'58" 5°26'51"[103°36'27"  6° 32' 08"|104°29'51"  7°37'23"
21° 98°41'07"  0°00'00"| 99°34'51" 1°05'24"[100° 28'30"  2°10'48"[101°22'03"  3°16'10"[102° 15'32" 4°21'32"[103° 08' 56" 5°26'51"[104°02' 15"  6° 32' 08"|104° 55'30"  7° 37'23"
22° 99°08'02" 0°00'00"100°01'39"  1°05'24"[100° 55' 09"  2° 10'48"[101° 48'34"  3°16'10"[102° 41'53"  4°21'32"[103° 35'08" 5°26'51"[104°28' 18" 6° 32' 08"|105°21'24"  7°37'23"
23° 99°35'16"  0°00'00"|100° 28' 44"  1°05'24"[101°22' 06"  2° 10'48"[102° 15'21"  3°16'10"[103° 08'32"  4°21'32"[104° 01'37" 5°26'51"[104° 54'37"  6° 32' 08"|105° 47'33"  7°37'23"
24° |100°02'50" 0°00'00"|100°56' 09"  1°05'24"[101°49'21"  2°10'48"|102° 42'28"  3°16'10"[103° 35'28" 4°21'32"[104°28'23" 5°26'51"[105°21' 13" 6°32'08"|106° 13'59"  7°37'23"
25° |100°30'45" 0°00'00"|101°23'55"  1°05'24"[102° 16'57"  2° 10'48"|103° 09'53"  3°16' 10"| 104° 02' 44"  4°21'32"[104° 55'28"  5°26'51"[105°48' 08"  6° 32' 08"|106° 40'42"  7° 37'23"
26° |100°59'03" 0°00'00"|101°52' 02"  1°05'24"[102° 44' 54"  2° 10'48"|103° 37'40"  3°16'10"|104° 30" 19"  4°21'32"[105°22'53" 5°26'51"[106° 15'21"  6° 32' 08"|107° 07' 44"  7° 37'23"
27° |101°27'44" 0°00'00"|102°20' 32"  1°05'24"[103° 13' 14"  2° 10'48"|104° 05'48"  3°16'10"|104° 58' 17"  4°21'32"[105° 50' 39"  5°26'51"[106° 42' 55"  6° 32' 08"|107°35' 06"  7° 37'23"
28° |101°56'50" 0°00'00"|102°49' 27"  1°05'24"[103° 41'57"  2° 10'48"|104° 34'20"  3°16'10"|105° 26'36"  4°21'32"[106° 18'46" 5°26'51"[107° 10'50"  6° 32' 08"|108° 02'49"  7°37'23"
29° |102°26'22" 0°00'00"|103°18'48" 1°05'24"[104° 11'05"  2° 10'48"|105° 03' 16"  3°16' 10"|105° 55'20"  4°21'32"[106° 47' 17"  5°26'51"(107°39'09"  6° 32' 08"|108° 30' 54"  7° 37'23"
30° |102°56'22" 0°00'00"|103°48'35" 1°05'24"[104° 40'40" 2°10'48"|105° 32'38"  3°16'10"|106° 24'29"  4°21'32"(107° 16' 13" 5°26'51"[108°07'51"  6° 32' 08"|108°59'23"  7°37'23"
31° |103°26'51" 0°00'00"|104° 18'51"  1°05'24"[105° 10'43"  2° 10'48"|106° 02'27"  3°16' 10"|106° 54' 04"  4°21'32"[107° 45'35" 5°26'51"(108° 36'58"  6° 32' 08"|109° 28' 16"  7° 37'23"
32° |103°57'51"  0°00'00"|104°49' 38"  1°05'24"[105° 41' 15"  2° 10'48"|106° 32'45"  3°16' 10" 107° 24' 08"  4°21'32"[108° 15'24"  5°26'51"(109° 06'33"  6° 32' 08"|109°57' 35"  7°37'23"
33° |104°29'24" 0°00'00"|105°20' 55"  1°05'24"[106° 12' 19"  2° 10'48"|107° 03'34"  3°16'10"|107° 54'41"  4°21'32"[108° 45'42" 5°26'51"(109° 36'35"  6° 32' 08"|110°27'23" 7°37'23"
34° |105°01'31"  0°00'00"|105° 52' 47"  1°05'24"[106° 43' 55"  2° 10'48"|107° 34' 54"  3°16' 10"|108° 25'46"  4°21'32"[109° 16'30" 5°26'51"(110°07'08" 6° 32'08"|110°57'39"  7°37'23"
35° |105°34'13" 0°00'00"|106°25' 13"  1°05'24"[107° 16' 05"  2° 10'48"|108° 06'48"  3°16'10"|108° 57'23"  4°21'32"[109° 47'51"  5°26'51"(110°38' 12" 6°32'08"|111°28'26" 7°37'23"
36° |106°07'34" 0°00'00"|106°58' 17"  1°05'24"[107° 48'51"  2°10'48"|108° 39'17"  3°16'10"[109° 29'35"  4°21'32"[110° 19'46" 5°26'51"[111°09'49" 6°32'08"|111°59'45" 7°37'23"
37° |106°41'34" 0°00'00"|107°31'59"  1°05'24"[108° 22' 16"  2° 10'48"|109° 12'24"  3°16'10"|110° 02'24"  4°21'32"[110° 52' 16" 5°26'51"[111°42'00" 6°32'08"|112°31'38" 7°37'23"
38° |107°16'16" 0°00'00"|108°06'23"  1°05'24"[108° 56'20"  2° 10'48"|109° 46' 10"  3°16'10"|110° 35'50"  4°21'32"[111°25'23" 5°26'51"[112° 14'49"  6° 32' 08"|113°04' 07"  7°37'23"
39° |107°51'42" 0°00'00"|108°41'29"  1°05'24"[109° 31' 07"  2°10'48"|110°20'36" 3°16'10"|111°09'57"  4°21'32"[111°59' 10" 5°26'51"[112°48' 16" 6°32'08"|113°37' 14" 7°37'23"
40° [108°27'54"  0°00'00"[109° 17' 21"  1°05'24"[110° 06' 38" 2° 10'48"|110°55'47"  3°16'10"|111°44'47"  4°21'32"|112°33'39" 5°26'51"|113°22'23" 6°32'08"(114°11'00" 7°37'23"
41° [109°04'56" 0° 00'00"[109° 54' 00"  1° 05'24"[110° 42'56" 2° 10'48"|111°31'43" 3°16'10"|112°20'21" 4°21'32"|113°08'51" 5°26'51"|113°57'13" 6°32'08"[114°45'28" 7°37'23"
42° [109°42'48" 0°00'00"[110°31'30" 1°05'24"[111°20'03" 2°10'48"|112°08'27" 3°16'10"|112° 56'42" 4°21'32"|113°44'49" 5°26'51"|114°32'48" 6°32'08"[115°20'40" 7°37'23"
43° (110°21'34" 0°00'00"[111°09' 52"  1°05'24"[111°58'01" 2°10'48"|112°46'01" 3°16'10"|113°33'52"  4°21'32"|114°21'35" 5°26'51"|115°09' 10" 6°32'08"[115°56'38" 7°37' 23"
44° (111°01'17"  0°00'00"[111°49' 10"  1°05'24"[112° 36' 54" 2° 10'48"|113°24'28" 3°16'10"|114° 11'54"  4°21'32"|114°59'12"  5°26'51"|115° 46'22"  6° 32'08"[116°33'25" 7°37'23"
45° (111°42'00" 0°00'00"[112°29' 26" 1°05'24"[113° 16'43" 2° 10'48"|114°03'51" 3°16'10"|114°50' 51"  4°21'32"|115° 37'43" 5°26'51"|116° 24'26" 6°32'08"(117°11'03" 7°37' 23"
46° [112°23'45"  0°00'00"[113° 10' 44"  1°05'24"[113°57' 33"  2° 10'48"|114° 44' 13"  3°16'10"|115° 30'45"  4°21'32"|116° 17' 09" 5°26'51"|117°03'26" 6°32'08"(117°49'35" 7°37' 23"
47° (113°06'37"  0° 00'00"[113°53' 06" 1°05'24"[114°39'26" 2° 10'48"|115°25'37" 3°16'10"|116° 11'40" 4°21'32"|116° 57'35" 5°26'51"|117°43'22" 6°32'08"(118°29'03" 7°37'23"
48° (113°50'38"  0° 00'00"114°36' 36" 1°05'24"[115°22'25" 2°10'48"|116°08'06" 3°16'10"|116° 53'38" 4°21'32"|117°39'03" 5°26'51"|118°24'20" 6°32'08"(119°09'30" 7°37'23"
49° (114°35'52"  0°00'00"[115°21' 18"  1°05'24"[116°06' 35" 2° 10'48"|116° 51'43" 3°16'10"|117° 36'44"  4°21'32"|118°21'36" 5°26'51"|119°06'22" 6°32'08"(119°51'01" 7°37'23"
50° |115°22'23" 0°00'00"|116°07' 14"  1°05'24"[116° 51'57"  2°10'48"|117°36'32"  3°16'10"[118°20'59" 4°21'32"[119°05' 19" 5°26'51"(119°49'31"  6° 32'08"|120°33'37"  7°37'23"
51° |116°10' 14" 0°00'00"|116° 54' 30"  1°05'24"[117°38'38" 2°10'48"|118°22'37" 3°16'10"[119°06'29" 4°21'32"[119°50' 14" 5°26'51"(120°33'51" 6°32'08"|121°17'22" 7°37'23"
52° |116°59'31"  0°00'00"|117°43' 10"  1°05'24"[118° 26'40"  2° 10'48"|119°10'02"  3°16'10"[119°53' 17"  4°21'32"(120° 36'25" 5°26'51"[121°19'26" 6°32'08"|122°02'21" 7°37'23"
53° |117°50'18" 0°00'00"|118°33' 16"  1°05'24"[119°16' 07"  2° 10'48"|119°58'50"  3°16'10"|120° 41'26"  4°21'32"[121°23'56" 5°26'51"(122°06' 19" 6° 32' 08"|122°48'36" 7°37'23"
54° |118°42'39" 0°00'00"|119°24' 56"  1°05'24"[120° 07' 05"  2° 10'48"|120° 49'07"  3°16'10"[121°31'03" 4°21'32"[122° 12'52" 5°26'51"[122°54'35" 6°32'08"(123°36'13" 7°37'23"
55° |119°36'39" 0°00'00"|120° 18" 12"  1°05'24"[120° 59'38"  2° 10'48"|121°40'57" 3°16'10"[122°22'10" 4°21'32"(123°03' 17" 5°26'51"(123°44' 18" 6° 32'08"|124°25' 14" 7°37'23"
56° |120°32'24" 0°00'00"121°13' 10"  1°05'24"[121°53'50"  2° 10'48"|122° 34'24"  3°16'10"|123° 14'52"  4°21'32"[123°55' 15"  5°26'51"(124°35'32"  6° 32'08"|125°15'45"  7°37'23"
57° |121°29'58" 0°00'00"|122°09' 56"  1°05'24"[122° 49'48"  2°10'48"|123°29'34"  3°16'10"[124° 09' 16"  4°21'32"[124° 48'52" 5°26'51"(125°28'23" 6°32'08"|126°07'50" 7°37'23"
58° |122°29'28" 0°00'00"|123°08'35" 1°05'24"[123°47'36" 2°10'48"|124°26'33" 3°16'10"|125° 05'25"  4°21'32"[125° 44' 12" 5°26'51"[126°22'56" 6° 32'08"|127°01'35" 7°37'23"
59° |123°30'59" 0°00'00"|124°09' 12"  1°05'24"[124° 47'21"  2°10'48"|125° 25'25"  3°16'10"|126° 03'26"  4°21'32"[126° 41'22" 5°26'51"(127°19'15" 6°32'08"|127°57'04" 7°37'23"
60° |124°34'38" 0°00'00"|125°11'55"  1°05'24"[125° 49'08"  2° 10'48"|126° 26' 17"  3°16'10"|127° 03'23"  4°21'32"[127°40'26" 5°26'51"(128°17'26" 6° 32'08"|128°54'24" 7°37'23"
61° |125°40'31" 0°00'00"|126° 16'49"  1°05'24"[126° 53' 03"  2° 10'48"|127°29'15"  3°16'10"|128° 05'25"  4°21'32"(128°41'31" 5°26'51"(129°17'36" 6° 32'08"|129°53'39" 7°37'23"
62° |126°48'45" 0°00'00"|127°24' 00"  1°05'24"[127° 59' 14"  2° 10'48"|128° 34'25"  3°16'10"[129° 09'35"  4°21'32"[129° 44'43" 5°26'51"[130° 19'50" 6° 32' 08"|130° 54' 55"  7° 37'23"
63° |127°59'26" 0°00'00"|128°33'36" 1°05'24"[129° 07'46"  2° 10'48"|129° 41'54"  3°16'10"|130° 16'02"  4°21'32"[130° 50' 08" 5°26'51"[131°24' 15" 6°32'08"|131°58'20" 7°37'23"
64° |129°12'42" 0°00'00"|129°45' 44"  1°05'24"[130° 18'47"  2°10'48"|130° 51'49"  3°16'10"|131°24' 51"  4°21'32"[131°57'54" 5°26'51"[132°30'56" 6° 32' 08"|133°03'59" 7°37'23"
65° |130°28'39" 0°00'00"131°00'31"  1°05'24"[131°32'23" 2°10'48"|132° 04' 16"  3°16'10"[132° 36' 10" 4°21'32"[133°08'06" 5°26'51"(133°40'02" 6°32'08"|134°12'00" 7°37'23"
66° |131°47'26" 0°00'00"|132°18'03"  1°05'24"[132°48'42" 2°10'48"|133°19'23"  3°16'10"|133°50'06" 4°21'32"[134°20'52" 5°26'51"[134°51'39" 6°32'08"|135°22'29" 7°37'23"
66°32' |132°30'39" 0°00'00"133°00'35" 1°05'24"[133°30'33" 2°10'48"[134°00'35" 3°16'10"|134°30'39" 4°21'32"(135°00'46" 5°26'51"|135°30'55" 6°32'08"|136°01'07" 7°37'23"
66°33' |132°32'01" 0°00'00"[133°01'55"  1°05'24"[133°31'53"  2°10'48"[134°01'53" 3°16'10"|134°31'56" 4°21'32"(135°02'01" 5°26'51"|135°32'09" 6° 32'08"|136°02'20" 7°37'23"
66°34' |132°33'23" 0°00'00"[133°03' 16"  1°05'24"[133°33'12" 2°10'48"[134°03' 11" 3°16'10"|134° 33" 12" 4°21'32"(135°03' 17" 5°26'51"|135°33'24" 6° 32'08"|136° 03'34" 7°37'23"
67° |133°09'10" 0°00'00"|133°38'29" 1°05'24"[134° 07'52" 2°10'48"|134°37'17" 3°16'10"|135° 06'46" 4°21'32"[135°36' 19" 5°26'51"[136° 05' 54" 6° 32' 08"|136° 35'33"  7°37'23"
68° |134°33'57" 0°00'00"|135°01'56"  1°05'24"[135°29'59"  2° 10'48"|135° 58' 06"  3° 16' 10"|136° 26' 18"  4°21'32"[136° 54'35"  5°26'51"[137°22'55"  6° 32'08"|137°51'20"  7°37'23"
69° |136°01'56" 0°00'00"|136°28' 30" 1°05'24"[136° 55' 11"  2°10'48"|137°21'57"  3°16'10"|137° 48'49" 4°21'32"[138° 15'47" 5°26'51"[138°42'49" 6° 32'08"|139°09' 57"  7°37'23"
70° |137°33'12" 0°00'00"|137°58'20"  1°05'24"[138°23'36" 2° 10'48"|138° 48'58"  3°16'10"|139° 14'27"  4°21'32"[139°40'02" 5°26'51"[140° 05'44"  6° 32' 08"|140°31'33" 7°37'23"
71° |139°07'54" 0°00'00"|139°31'33"  1°05'24"[139° 55'20"  2° 10'48"|140° 19'15"  3°16'10"|140° 43' 18"  4°21'32"[141°07'29" 5°26'51"[141°31'47" 6° 32'08"|141°56' 14"  7°37'23"
72° |140°46'08" 0°00'00"|141°08' 14"  1°05'24"[141°30'30" 2° 10'48"|141°52'55"  3°16'10"|142° 15'30"  4°21'32"[142°38' 13" 5°26'51"[143°01'06" 6° 32' 08"|143°24' 07"  7°37'23"
73° |142°27'58" 0°00'00"|142°48' 30" 1°05'24"[143°09'12" 2°10'48"|143°30'05" 3°16'10"|143°51'09"  4°21'32"[144° 12'23" 5°26'51"144°33'48" 6° 32' 08"|144°55'21"  7°37'23"
74° |144°13'30" 0°00'00"|144°32'25" 1°05'24"[144°51'32" 2°10'48"|145° 10'52"  3°16'10"|145° 30'23"  4°21'32"[145° 50' 05" 5°26'51"146°09'58"  6° 32' 08"|146° 30' 03"  7° 37'23"
75° |146°02'48" 0°00'00"|146°20' 05"  1°05'24"[146° 37'35"  2° 10'48"|146° 55' 19"  3°16'10"|147° 13' 15"  4°21'32"[147° 31'24"  5°26'51"[147° 49'45" 6° 32' 08"|148° 08' 18"  7°37'23"
76° |147°55'53" 0°00'00"|148°11'32"  1°05'24"[148° 27'25"  2° 10'48"|148° 43'31"  3°16'10"|148° 59'52"  4°21'32"[149° 16'26" 5°26'51"(149°33' 13" 6° 32' 08"|149°50' 13"  7°37'23"
77° |149°52'48"  0°00'00"|150° 06' 48"  1°05'24"[150° 21' 02"  2° 10'48"|150° 35'32"  3°16'10"|150° 50' 16"  4°21'32"[151° 05' 14"  5°26'51"[151°20'27" 6° 32'08"|151°35'52"  7°37'23"
78° |151°53'31"  0°00'00"|152° 05' 52"  1°05'24"[152° 18'29"  2° 10'48"|152° 31'22"  3°16'10"|152° 44'30" 4°21'32"[152° 57'53" 5°26'51"[153° 11'30" 6° 32'08"|153°25'21"  7°37'23"
79° |153°58'00" 0°00'00"|154° 08' 44"  1°05'24"[154° 19'45"  2°10'48"|154° 31' 02"  3°16' 10"|154° 42' 34"  4°21'32"[154° 54'22"  5°26'51"[155° 06'24"  6° 32' 08"|155° 18'41"  7° 37'23"
80° |156°06'08" 0°00'00"|156° 15' 19"  1°05'24"[156° 24' 46"  2° 10'48"|156° 34'29"  3° 16' 10"|156° 44' 27"  4°21'32"[156° 54'41"  5°26'51"[157° 05' 10"  6° 32' 08"|157° 15' 54"  7° 37'23"
81° |158°17'50" 0°00'00"|158°25' 30"  1°05'24"[158° 33'26"  2° 10'48"|158° 41'38"  3°16'10"|158° 50' 06"  4°21'32"[158° 58'49"  5°26'51"(159° 07'47"  6° 32' 08"|159° 16'59"  7° 37'23"
82° |160°32'55" 0°00'00"|160°39' 09"  1°05'24"[160° 45'39"  2° 10'48"|160° 52'25"  3°16' 10"|160° 59'25"  4°21'32"[161° 06'40" 5°26'51"[161° 14' 10"  6° 32' 08"|161°21'54"  7°37'23"
83° |162°51'10"  0°00'00"|162° 56' 04"  1°05'24"[163° 01' 14"  2° 10'48"|163° 06'38"  3° 16'10"|163° 12' 16"  4°21'32"[163° 18'09" 5°26'51"[163°24' 15"  6° 32' 08"|163°30' 34"  7° 37'23"
84° |165°12'19" 0°00'00"|165°16'01"  1°05'24"[165° 19'57"  2° 10'48"|165° 24' 06"  3° 16' 10"|165° 28'28"  4°21'32"[165° 33' 04" 5°26'51"[165° 37'52"  6° 32' 08"|165° 42' 52"  7° 37'23"
85° |167°36'03" 0°00'00"|167°38'41"  1°05'24"[167°41'32" 2°10'48"|167° 44'34"  3°16'10"|167° 47'48" 4°21'32"[167°51' 13" 5°26'51"[167° 54'50" 6° 32' 08"|167°58' 37"  7° 37'23"
86° |170°02'02" 0°00'00"|170°03'46" 1°05'24"[170° 05'40"  2° 10'48"|170° 07'44"  3°16'10"[170° 09'58"  4°21'32"[170° 12'21" 5°26'51"[170° 14' 54"  6° 32'08"|170°17' 37"  7°37'23"
87° |172°29'51" 0°00'00"|172°30'52" 1°05'24"[172°32'00" 2°10'48"|172°33'16"  3°16'10"|172°34'39" 4°21'32"(172°36' 10" 5°26'51"(172°37'49" 6°32'08"|172°39'35" 7°37'23"
88° |174°59'06" 0°00'00"|174°59' 34"  1°05'24"[175° 00' 07"  2° 10'48"|175° 00'46"  3°16'10"[175° 01'30" 4°21'32"[175°02' 19" 5°26'51"[175°03' 14" 6° 32' 08"|175°04' 13"  7°37'23"
89° 1177°29'18" 0°00'00")177°29' 26"  1°05'24"|177°29'37"  2°10'48"|177°29'50"  3°16'10"|177°30' 06"  4°21'32"[177°30'24" 5°26'51"[177°30'46" 6°32'08"[177°31' 10"  7°37'23"

ctp. 10 u3 57




ST Oh 32m Oh 36m Oh 40m Oh 44m Oh 48m Oh 52m Oh 56m 1h 00m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° 97°20'48"  8°42'35"| 98°16'03" 9°47'43"[ 99° 11'20" 10° 52'47"[100° 06' 40" 11°57'46"[101° 02' 03" 13°02'41"[101°57'31" 14°07'31"[102° 53' 02" 15° 12' 15"|103° 48' 38" 16° 16' 54"
1° 97°44'30"  8°42'35"| 98°39'42" 9°47'43" 99°34'56" 10°52'47"[100° 30" 13" 11°57'46"[101°25'33" 13°02' 41"[102° 20' 56" 14° 07'31"[103° 16'23" 15° 12' 15"|104° 11' 54" 16° 16' 54"
2° 98°08' 10"  8°42'35"| 99°03' 19"  9°47'43" 99°58' 30" 10°52'47"[100° 53'43" 11°57'46"[101° 48' 59" 13°02' 41"[102° 44' 18" 14°07'31"[103° 39'41" 15° 12' 15"|104° 35' 07" 16° 16' 54"
3° 98°31'50"  8°42'35"| 99°26'55"  9°47'43"[100° 22' 02" 10° 52'47"[101° 17" 11" 11°57'46"[102° 12'23" 13°02' 41"[103° 07' 37" 14° 07'31"[104° 02' 55" 15° 12' 15"|104° 58' 16" 16° 16' 54"
4° 98°55'28"  8°42'35"| 99°50'30" 9°47'43"[100° 45'33" 10° 52'47"[101° 40'38" 11°57'46"[102° 35'45" 13°02'41"[103° 30' 55" 14° 07'31"[104° 26' 07" 15° 12'15"|105°21' 23" 16° 16' 54"
5° 99°19'07"  8°42'35"100° 14' 05"  9°47'43"[101° 09' 04" 10° 52' 47"[102° 04' 04" 11°57' 46"[102° 59' 06" 13°02' 41"[103° 54' 11" 14° 07' 31"[104° 49' 18" 15° 12' 15"|105° 44' 28" 16° 16' 54"
6° 99°42'48"  8°42'35"100° 37' 41"  9°47'43"[101° 32'35" 10° 52'47"[102° 27' 31" 11°57' 46"[103° 22' 28" 13°02' 41"[104° 17' 27" 14°07'31"[105° 12'28" 15° 12'15"|106° 07' 32" 16° 16' 54"
7° |100°06'30"  8°42'35"|101°01' 18" 9°47'43"[101° 56' 08" 10° 52' 47"|102° 50' 58" 11° 57' 46" 103° 45' 50" 13° 02' 41"(104° 40' 43" 14° 07'31"|105° 35'39" 15° 12' 15"|106° 30' 36" 16° 16' 54"
8° |100°30' 14"  8°42'35"101°24' 58"  9°47'43"[102° 19'42" 10° 52' 47" 103° 14' 27" 11°57'46"[104° 09' 13" 13°02' 41" 105° 04' 01" 14° 07'31"|105° 58'50" 15° 12' 15"|106° 53' 40" 16° 16' 54"
9° |100°54'02"  8°42'35"|101°48'41"  9° 47'43"[102° 43'20" 10° 52' 47" 103° 37' 59" 11° 57'46"[104° 32' 39" 13°02' 41" 105° 27' 20" 14° 07'31"|106° 22' 02" 15° 12'15"|107° 16' 46" 16° 16' 54"
10° [101°17'54"  8°42'35"[102°12' 27"  9° 47'43"|103° 07' 00" 10° 52'47"|104° 01' 33" 11°57'46"|104° 56' 07" 13°02' 41"|105° 50' 41" 14° 07'31"|106° 45' 16" 15° 12' 15"(107° 39' 53" 16° 16' 54"
11° [101°41'51"  8°42'35"[102°36' 19"  9° 47'43"|103° 30'45" 10° 52'47"|104° 25' 12" 11°57'46"|105° 19'39" 13°02'41"|106° 14' 06" 14° 07'31"|107° 08' 34" 15° 12' 15"(108° 03' 03" 16° 16' 54"
12° [102°05'54"  8°42'35"[103°00' 15"  9° 47'43"|103° 54' 35" 10° 52'47"|104° 48' 55" 11°57'46"|105° 43' 15" 13°02' 41"|106° 37' 34" 14° 07'31"|107° 31'55" 15° 12' 15"(108° 26' 16" 16° 16' 54"
13° [102°30'03"  8°42'35"[103°24' 17"  9° 47'43"|104° 18'31" 10° 52'47"|105° 12' 43" 11°57'46"|106° 06' 56" 13°02' 41"|107° 01' 08" 14° 07'31"|107° 55'20" 15° 12' 15"(108° 49'33" 16° 16' 54"
14° [102°54'19"  8°42'35"[103°48' 26"  9° 47'43"|104° 42' 33" 10° 52'47"|105° 36' 38" 11°57'46"|106° 30' 42" 13°02'41"|107° 24' 47" 14° 07'31"|108° 18'51" 15° 12' 15"(109° 12' 55" 16° 16' 54"
15° [103°18'43"  8°42'35"[104° 12' 43"  9° 47'43"|105° 06'42" 10° 52'47"|106° 00' 39" 11°57'46"|106° 54' 36" 13°02' 41"|107° 48' 32" 14° 07'31"|108° 42' 27" 15° 12' 15"(109° 36' 23" 16° 16' 54"
16° [103°43'16"  8°42'35"[104°37' 09"  9° 47'43"|105° 30' 59" 10° 52'47"|106° 24' 49" 11°57'46"|107° 18'37" 13°02'41"|108° 12' 24" 14° 07'31"|109° 06' 11" 15° 12' 15"(109° 59' 57" 16° 16' 54"
17° [104°07'59"  8°42'35"[105°01'43"  9° 47'43"|105° 55'26" 10° 52'47"|106° 49' 06" 11°57'46"|107° 42' 46" 13°02' 41"|108° 36' 24" 14° 07'31"|109° 30' 01" 15° 12' 15"(110° 23'38" 16° 16' 54"
18° [104°32'52"  8°42'35"[105°26' 28"  9° 47'43"|106° 20' 01" 10° 52'47"|107° 13'33" 11°57'46"|108° 07' 03" 13°02'41"|109° 00' 32" 14° 07'31"|109° 54' 00" 15° 12' 15"(110°47'27" 16° 16' 54"
19° [104°57'56"  8°42'35"[105°51'23"  9° 47'43"|106° 44' 48" 10° 52'47"|107° 38' 11" 11°57'46"|108° 31' 31" 13°02' 41"|109° 24' 50" 14° 07'31"|110° 18'08" 15° 12' 15"(111°11'25" 16° 16' 54"
20° |105°23'12" 8°42'35"|106° 16' 31"  9°47'43"[107° 09'46" 10° 52'47"|108° 02' 59" 11°57'46"|108° 56' 10" 13°02' 41"[109° 49' 18" 14°07'31"[110° 42' 26" 15° 12'15"|111°35'32" 16° 16' 54"
21° |105°48'42"  8°42'35"|106°41' 51"  9°47'43"[107° 34' 56" 10° 52' 47"|108° 27' 59" 11°57' 46"|109° 20' 59" 13°02' 41"[110° 13'58" 14°07'31"[111°06' 54" 15° 12'15"|111°59'49" 16° 16' 54"
22° |106°14'26"  8°42'35"|107°07'25"  9°47'43"[108° 00'20" 10° 52'47"|108° 53' 12" 11°57'46"|109° 46' 02" 13°02'41"[110° 38'49" 14°07'31"[111°31' 34" 15° 12'15"|112°24' 18" 16° 16' 54"
23° |106°40'25" 8°42'35"|107°33' 13" 9°47'43"[108° 25'58" 10° 52'47"|109° 18'39" 11°57'46"[110° 11' 17" 13°02'41"[111°03' 53" 14°07'31"[111°56' 27" 15° 12' 15"|112° 48'59" 16° 16' 54"
24° |107°06'40"  8°42'35"|107°59' 17"  9°47'43"[108° 51' 50" 10° 52' 47"| 109° 44' 20" 11°57' 46"|110° 36' 47" 13°02'41"[111°29' 12" 14°07'31"[112°21'33" 15°12'15"{113°13'53" 16° 16' 54"
25° |107°33'12" 8°42'35"|108°25'38"  9°47'43"[109° 18' 00" 10° 52'47"|110° 10" 18" 11°57'46"[111°02' 33" 13°02'41"[111° 54' 44" 14° 07'31"[112° 46' 54" 15° 12'15"{113°39' 00" 16° 16' 54"
26° |108°00'03"  8°42'35"|108°52' 16"  9°47'43"[109° 44' 26" 10° 52'47"|110° 36' 32" 11°57'46"|111°28' 34" 13°02'41"[112° 20'33" 14°07'31"[113° 12'29" 15° 12'15"|114° 04' 23" 16° 16' 54"
27° |108°27'12"  8°42'35"109°19' 14"  9°47'43"[110° 11" 11" 10° 52'47"|111° 03' 04" 11°57'46"|111° 54' 53" 13°02' 41"[112° 46' 39" 14° 07'31"[113°38'22" 15° 12'15"|114°30' 02" 16° 16' 54"
28° |108°54'42"  8°42'35"109°46' 31"  9°47'43"[110° 38' 15" 10° 52'47"|111° 29' 54" 11°57'46"|112° 21' 30" 13°02'41"[113° 13' 02" 14°07'31"[114° 04' 31" 15° 12' 15"|114° 55' 57" 16° 16' 54"
29° |109°22'34"  8°42'35"110°14' 09"  9°47'43"[111° 05'39" 10° 52'47"|111° 57' 05" 11°57'46"|112° 48'27" 13°02'41"[113° 39'45" 14°07'31"[114°31'00" 15°12'15"|115°22' 11" 16° 16' 54"
30° |109°50'49"  8°42'35"110°42' 10"  9°47'43"[111°33'26" 10° 52'47"|112° 24' 37" 11°57'46"|113° 15'45" 13°02' 41"[114° 06' 48" 14° 07'31"[114° 57' 47" 15° 12' 15"|115° 48' 44" 16° 16' 54"
31° |110°19'28"  8°42'35"|111°10' 34"  9°47'43"[112° 01'35" 10° 52'47"|112° 52' 32" 11°57' 46"| 113° 43' 24" 13°02' 41"[114° 34' 12" 14°07'31"[115° 24' 56" 15° 12'15"|116° 15' 36" 16° 16' 54"
32° |110°48'32" 8°42'35"|111°39'23"  9°47'43"[112° 30' 09" 10° 52'47"|113° 20' 50" 11°57'46"|114° 11'26" 13°02'41"[115° 01'58" 14°07'31"[115°52' 27" 15° 12'15"|116° 42' 51" 16° 16' 54"
33° |111°18'04"  8°42'35"|112°08' 39"  9°47'43"[112° 59' 09" 10° 52' 47"|113° 49'33" 11°57'46"|114° 39' 53" 13°02' 41"[115° 30' 09" 14° 07'31"[116° 20' 20" 15° 12'15"{117°10'28" 16° 16' 54"
34° |111°48'03"  8°42'35"|112°38'22" 9°47'43"[113° 28'35" 10° 52'47"|114° 18'43" 11°57'46"|115° 08'46" 13°02'41"[115° 58' 45" 14° 07'31"[116° 48' 39" 15° 12'15"|117°38'29" 16° 16' 54"
35° |112°18'33"  8°42'35"|113°08' 35"  9°47'43"[113° 58'31" 10° 52'47"|114° 48'21" 11°57'46"|115° 38' 06" 13°02' 41"[116° 27' 47" 14°07'31"[117°17'23" 15° 12'15"|118° 06' 55" 16° 16' 54"
36° |112°49'35"  8°42'35"|113°39' 18"  9°47'43"[114° 28'56" 10° 52'47"|115° 18'28" 11°57'46"|116° 07' 55" 13°02'41"[116° 57' 17" 14°07'31"[117° 46' 35" 15° 12'15"|118°35'48" 16° 16' 54"
37° |113°21'09"  8°42'35"|114° 10" 34"  9°47'43"[114° 59'53" 10° 52' 47"|115° 49' 06" 11°57' 46"|116° 38' 14" 13°02' 41"(117° 27" 17" 14°07'31"[118° 16' 16" 15° 12'15"|119°05' 10" 16° 16' 54"
38° |113°53'19"  8°42'35"|114°42' 24"  9°47'43"[115° 31'23" 10° 52'47"|116° 20" 17" 11°57'46"|117° 09' 05" 13°02'41"[117° 57'48" 14°07'31"[118° 46'27" 15° 12'15"{119°35'01" 16° 16' 54"
39° |114°26'05"  8°42'35"|115°14' 50"  9°47'43"[116° 03'29" 10° 52' 47"|116° 52' 02" 11°57'46"|117° 40' 30" 13°02'41"[118° 28'52" 14°07'31"[119°17' 10" 15° 12'15"|120° 05' 23" 16° 16' 54"
40° [114°59'30"  8°42'35"[115°47' 54"  9° 47'43"[116° 36' 12" 10° 52'47"|117° 24' 23" 11°57'46"|118° 12'30" 13°02'41"|119° 00' 30" 14° 07'31"|119° 48'27" 15° 12' 15"(120° 36' 18" 16° 16' 54"
41° [115°33'36"  8°42'35"[116°21' 38"  9°47'43"[117°09'33" 10° 52'47"|117° 57' 23" 11°57'46"|118° 45' 07" 13°02'41"|119° 32'45" 14° 07'31"|120° 20' 19" 15° 12' 15"(121°07'48" 16° 16' 54"
42° [116°08'25"  8°42'35"[116°56' 04"  9° 47'43"[117° 43'36" 10° 52'47"|118°31'02" 11°57'46"|119° 18'23" 13°02'41"|120° 05'38" 14° 07'31"|120° 52'49" 15° 12' 15"(121°39'55" 16° 16' 54"
43° [116°43'59"  8°42'35"[117°31' 14"  9° 47'43"[118° 18'22" 10° 52'47"|119° 05'24" 11°57'46"|119° 52' 21" 13°02'41"|120° 39' 12" 14° 07'31"|121° 25'58" 15° 12' 15"(122° 12' 40" 16° 16' 54"
44° (117°20'21"  8°42'35"[118°07' 10"  9° 47'43"[118°53'53" 10° 52'47"|119°40' 30" 11°57'46"|120° 27' 02" 13°02'41"|121° 13'28" 14° 07'31"|121° 59'49" 15° 12' 15"(122° 46' 05" 16° 16' 54"
45° [117°57'33"  8°42'35"[118°43' 56"  9° 47'43"[119°30' 12" 10° 52'47"|120° 16'23" 11°57'46"|121° 02' 28" 13°02'41"|121° 48'28" 14° 07'31"|122° 34'23" 15° 12' 15"(123°20' 14" 16° 16' 54"
46° [118°35'37"  8°42'35"[119°21' 32"  9° 47'43"[120° 07' 22" 10° 52'47"|120° 53' 05" 11°57'46"|121° 38'43" 13°02'41"|122° 24' 16" 14° 07'31"|123° 09'44" 15° 12' 15"(123° 55' 07" 16° 16' 54"
47° [119°14'36"  8°42'35"[120°00' 03"  9° 47'43"[120° 45'24" 10° 52'47"|121° 30' 39" 11°57'46"|122° 15'49" 13°02'41"|123° 00' 53" 14° 07'31"|123° 45'53" 15° 12' 15"(124° 30' 48" 16° 16' 54"
48° [119°54'34"  8°42'35"[120°39' 31"  9° 47'43"[121°24'22" 10° 52'47"|122° 09' 07" 11°57'46"|122° 53'47" 13°02'41"|123° 38'22" 14° 07'31"|124° 22'52" 15° 12' 15"(125° 07' 18" 16° 16' 54"
49° [120°35'33"  8°42'35"[121°19' 59"  9° 47'43"[122° 04' 19" 10° 52'47"|122° 48'33" 11°57'46"|123° 32'42" 13°02'41"|124° 16'46" 14° 07'31"|125° 00' 46" 15° 12' 15"(125° 44' 41" 16° 16' 54"
50° |121°17'36"  8°42'35"|122°01'29"  9°47'43"[122° 45'17" 10° 52'47"|123° 28'59" 11°57'46"|124° 12' 36" 13°02' 41"[124° 56' 08" 14° 07'31"[125° 39' 35" 15° 12'15"|126°22' 59" 16° 16' 54"
51° |122°00'47"  8°42'35"|122°44' 06"  9°47'43"[123° 27'20" 10° 52'47"|124° 10'28" 11°57'46"|124° 53' 32" 13°02'41"[125° 36' 30" 14° 07'31"[126° 19'25" 15° 12'15"|127° 02' 15" 16° 16' 54"
52° |122°45'10"  8°42'35"|123°27'53"  9°47'43"[124° 10'32" 10° 52' 47"|124° 53' 05" 11°57' 46"|125° 35' 33" 13°02'41"[126° 17' 57" 14°07'31"(127° 00" 17" 15° 12'15"|127° 42' 32" 16° 16' 54"
53° |123°30'48" 8°42'35"|124°12' 54"  9° 47'43"[124° 54' 55" 10° 52' 47"|125° 36' 51" 11°57' 46"|126° 18'43" 13°02'41"(127° 00' 31" 14° 07'31"[127° 42' 14" 15° 12'15"|128° 23' 54" 16° 16' 54"
54° |124°17'45"  8°42'35"|124°59' 12"  9° 47'43"[125° 40' 34" 10° 52' 47"|126° 21' 52" 11°57' 46"|127° 03' 06" 13°02' 41"[127° 44' 15" 14°07'31"[128° 25'21" 15° 12'15"|129° 06' 24" 16° 16' 54"
55° |125°06'05"  8°42'35"|125°46'51"  9°47'43"[126° 27'33" 10° 52'47"|127° 08' 11" 11°57' 46"|127° 48' 45" 13°02' 41"[128° 29' 15" 14° 07'31"[129° 09' 42" 15° 12'15"|129° 50' 05" 16° 16' 54"
56° |125°55'53"  8°42'35"|126°35' 57"  9°47'43"[127° 15'56" 10° 52' 47"|127° 55' 52" 11° 57' 46"| 128° 35' 44" 13°02' 41"[129° 15' 33" 14° 07'31"[129° 55' 19" 15° 12'15"|130° 35' 02" 16° 16' 54"
57° |126°47'13"  8°42'35"|127°26'32"  9°47'43"[128° 05'48" 10° 52'47"|128° 45' 00" 11°57'46"|129° 24' 08" 13°02'41"[130° 03' 14" 14° 07'31"[130° 42' 17" 15° 12'15"{131°21' 18" 16° 16' 54"
58° |127°40' 11"  8°42'35"|128°18'43"  9°47'43"[128° 57' 12" 10° 52'47"|129° 35'39" 11°57'46"|130° 14' 02" 13°02'41"[130° 52'23" 14°07'31"[131°30'41" 15°12'15"|132° 08' 58" 16° 16' 54"
59° |128°34'51"  8°42'35"|129°12' 34"  9°47'43"[129° 50" 15" 10° 52' 47"|130° 27' 53" 11°57' 46" 131° 05'29" 13°02'41"[131° 43'03" 14°07'31"[132° 20' 35" 15° 12'15"|132° 58' 06" 16° 16' 54"
60° |129°31'18"  8°42'35"|130°08' 11"  9°47'43"[130° 45' 01" 10° 52'47"|131° 21'49" 11°57'46"|131° 58' 36" 13°02'41"[132° 35'21" 14°07'31"[133° 12' 05" 15° 12'15"|133°48'47" 16° 16' 54"
61° |130°29'39"  8°42'35"|131°05'38"  9°47'43"[131°41'36" 10° 52'47"|132° 17'32" 11°57'46"|132° 53'27" 13°02'41"[133°29'21" 14°07'31"[134° 05' 14" 15° 12'15"|134° 41' 06" 16° 16' 54"
62° |131°30'00"  8°42'35"|132°05' 03"  9°47'43"[132° 40'05" 10° 52'47"|133° 15'07" 11°57'46"|133° 50' 08" 13°02'41"[134° 25'08" 14°07'31"[135°00' 08" 15°12'15"|135°35'08" 16° 16' 54"
63° |132°32'25" 8°42'35"|133°06' 30"  9°47'43"[133° 40'35" 10° 52'47"|134° 14'39" 11°57' 46"| 134° 48' 44" 13°02' 41"[135° 22'49" 14° 07'31"[135° 56' 54" 15° 12' 15"|136° 30' 59" 16° 16' 54"
64° |133°37'03"  8°42'35"|134°10'07" 9°47'43"[134° 43' 11" 10° 52'47"|135° 16' 16" 11°57' 46"|135° 49' 22" 13°02' 41"[136° 22'29" 14° 07'31"[136° 55' 37" 15° 12' 15"|137°28'45" 16° 16' 54"
65° |134°43'59"  8°42'35"|135°15'59"  9°47'43"[135° 48' 01" 10° 52' 47"|136° 20' 04" 11°57' 46"|136° 52' 09" 13°02' 41"[137° 24' 15" 14°07'31"[137° 56' 23" 15° 12' 15"|138°28' 32" 16° 16' 54"
66° |135°53'20"  8°42'35"|136°24' 15"  9°47'43"[136° 55' 11" 10° 52' 47"|137° 26' 09" 11°57'46"|137° 57' 10" 13°02'41"[138° 28' 13" 14°07'31"[138°59' 19" 15° 12'15"|139°30' 27" 16° 16' 54"
66°32' |136°31'22" 8°42'35"[137°01'40"  9°47'43"[137°32'00" 10° 52'47"[138° 02'23" 11°57'46"|138° 32'49" 13°02'41"(139°03' 17" 14° 07'31"|139° 33'48" 15° 12'15"|140° 04' 22" 16° 16' 54"
66°33' |136°32'34"  8°42'35"[137°02' 50"  9°47'43"[137°33' 10" 10° 52'47"[138° 03'31" 11°57'46"|138° 33'56" 13°02' 41"(139° 04'23" 14° 07'31"|139° 34' 53" 15° 12' 15"|140° 05' 26" 16° 16' 54"
66°34' |136°33'46"  8°42'35"[137°04' 01"  9°47'43"[137° 34' 19" 10° 52' 47" 138° 04' 40" 11° 57'46"|138° 35' 04" 13°02' 41"(139° 05'30" 14° 07'31"|139° 35'59" 15° 12'15"|140° 06' 31" 16° 16' 54"
67° |137°05'15"  8°42'35"|137°35'00"  9°47'43"[138° 04'48" 10° 52'47"|138° 34'39" 11°57'46"|139° 04' 33" 13°02'41"139° 34' 31" 14° 07' 31"[140° 04' 31" 15° 12' 15"|140° 34' 35" 16° 16' 54"
68° |138°19'49"  8°42'35"|138°48'22"  9°47'43"[139° 16'59" 10° 52' 47"|139° 45'41" 11°57' 46"| 140° 14' 26" 13° 02' 41"[140° 43' 15" 14° 07'31"[141° 12' 08" 15° 12'15"|141°41' 05" 16° 16' 54"
69° |139°37' 11"  8°42'35"|140°04' 29"  9°47'43"[140° 31'53" 10° 52' 47"|140° 59'21" 11°57' 46"| 141° 26' 54" 13° 02' 41"[141° 54' 32" 14° 07' 31"[142° 22' 15" 15° 12'15"|142° 50' 03" 16° 16' 54"
70° |140°57'28"  8°42'35"|141°23'29"  9°47'43"[141° 49'36" 10° 52'47"|142° 15'48" 11°57'46"|142° 42' 07" 13°02' 41"[143° 08' 32" 14°07'31"[143°35'01" 15° 12'15"|144° 01' 37" 16° 16' 54"
71° |142°20'47"  8°42'35"|142°45'28"  9°47'43"[143° 10" 16" 10° 52' 47"|143° 35' 10" 11°57' 46"| 144° 00" 12" 13°02' 41"[144° 25'20" 14° 07' 31"[144° 50' 34" 15° 12' 15"|145° 15' 55" 16° 16' 54"
72° |143°47'17"  8°42'35"|144°10' 35"  9°47'43"[144° 34' 01" 10° 52' 47"|144° 57' 35" 11°57' 46"|145° 21' 16" 13° 02' 41"[145° 45' 05" 14° 07' 31"[146° 09' 02" 15° 12' 15"|146° 33' 05" 16° 16' 54"
73° |145°17'05"  8°42'35"|145°38' 57"  9°47'43"[146° 00' 59" 10° 52' 47"|146° 23' 09" 11°57' 46"| 146° 45' 28" 13° 02' 41"[147° 07' 56" 14° 07' 31"[147° 30' 31" 15° 12' 15"|147° 53' 15" 16° 16' 54"
74° |146°50' 17"  8°42'35"|147°10'42"  9°47'43"[147° 31" 17" 10° 52' 47"|147° 52' 02" 11°57' 46"|148° 12' 56" 13°02' 41"[148° 34' 00" 14° 07'31"[148° 55' 12" 15° 12'15"|149° 16' 34" 16° 16' 54"
75° |148°27'02"  8°42'35"|148°45' 57"  9° 47'43"[149° 05' 03" 10° 52' 47"| 149° 24' 20" 11° 57' 46"| 149° 43'48" 13°02' 41"[150° 03' 25" 14° 07'31"[150° 23' 12" 15° 12' 15"|150° 43' 09" 16° 16' 54"
76° |150°07'25"  8°42'35"|150° 24' 49"  9° 47'43"[150° 42' 24" 10° 52' 47"|151° 00" 11" 11°57' 46" 151° 18' 10" 13°02'41"[151° 36' 19" 14° 07'31"[151° 54' 39" 15° 12'15"|152° 13' 09" 16° 16' 54"
77° |151°51'31"  8°42'35"|152° 07' 22"  9° 47'43"[152° 23'26" 10° 52' 47"|152° 39' 42" 11°57' 46"|152° 56' 10" 13°02' 41"[153° 12' 50" 14° 07' 31"[153° 29'40" 15° 12' 15"|153° 46' 42" 16° 16' 54"
78° |153°39'25"  8°42'35"|153°53' 44"  9° 47'43"[154° 08' 15" 10° 52' 47"| 154° 22' 59" 11° 57' 46"| 154° 37' 55" 13°02' 41"[154° 53' 03" 14° 07' 31"[155° 08' 24" 15° 12' 15"|155° 23' 56" 16° 16' 54"
79° |155°31'12"  8°42'35"|155°43'56"  9°47'43"[155° 56' 55" 10° 52' 47"|156° 10' 06" 11°57' 46"|156° 23' 30" 13° 02' 41"[156° 37' 07" 14° 07' 31"[156° 50' 56" 15° 12' 15"|157° 04' 57" 16° 16' 54"
80° |157°26'52"  8°42'35"|157°38' 04"  9°47'43"[157° 49'29" 10° 52'47"|158° 01' 08" 11°57'46"|158° 13' 00" 13°02'41"[158° 25' 05" 14° 07'31"[158° 37'22" 15° 12' 15"|158° 49' 52" 16° 16' 54"
81° |159°26'26"  8°42'35"|159°36' 06"  9°47'43"[159° 46' 01" 10° 52' 47"|159° 56' 08" 11°57' 46"|160° 06' 29" 13°02' 41"160° 17' 02" 14° 07'31"[160° 27' 49" 15° 12' 15"|160° 38' 47" 16° 16' 54"
82° |161°29'52"  8°42'35"|161°38' 04" 9°47'43"[161° 46'29" 10° 52'47"|161° 55'07" 11°57'46"|162° 03' 58" 13°02'41"[162° 13' 02" 14°07'31"[162° 22' 17" 15° 12'15"|162° 31'45" 16° 16' 54"
83° |163°37'07"  8°42'35"|163°43' 54"  9°47'43"[163° 50' 52" 10° 52' 47"|163° 58' 04" 11°57' 46"| 164° 05' 28" 13°02' 41"[164° 13' 04" 14° 07'31"[164° 20' 51" 15° 12' 15"|164° 28' 51" 16° 16' 54"
84° |165°48'05"  8°42'35"|165°53' 30"  9°47'43"[165° 59' 07" 10° 52' 47"|166° 04' 56" 11°57' 46"|166° 10' 56" 13°02' 41"(166° 17' 07" 14° 07'31"[166° 23' 30" 15° 12' 15"|166° 30' 03" 16° 16' 54"
85° |168°02'36"  8°42'35"|168° 06'46"  9°47'43"[168° 11' 06" 10° 52'47"|168° 15'37" 11°57'46"|168° 20" 18" 13°02' 41"[168° 25' 10" 14° 07'31"[168° 30' 11" 15° 12' 15"|168° 35' 23" 16° 16' 54"
86° |170°20'29" 8°42'35"|170°23'30" 9°47'43"[170° 26'41" 10° 52'47"|170° 30' 00" 11°57'46"|170° 33'28" 13°02'41"[170° 37' 05" 14°07'31"[170° 40' 51" 15° 12' 15"|170° 44' 45" 16° 16' 54"
87° |172°41'29"  8°42'35"|172°43' 30"  9°47'43"[172° 45'38" 10° 52'47"|172° 47' 53" 11°57'46"|172° 50" 16" 13°02' 41"[172° 52' 45" 14° 07'31"[172° 55'22" 15° 12'15"|172° 58' 05" 16° 16' 54"
88° |175°05'18"  8°42'35"|175°06'28"  9°47'43"[175° 07'43" 10° 52'47"|175° 09' 03" 11°57'46"|175° 10'28" 13°02'41"[175° 11'58" 14°07'31"[175° 13'33" 15° 12'15"|175°15' 13" 16° 16' 54"
89° 1177°31'36"  8°42'35"|177°32' 05" 9°47'43"|177° 32' 37" 10°52'47"|177° 33' 12" 11°57'46"|177° 33'49" 13°02'41"[177° 34'29" 14°07'31"[177°35' 11" 15° 12'15"[177°35' 56" 16° 16'54"

ctp. 11 u3 57




ST 1h 00m 1h 04m 1h 08m 1h 12m 1h 16m 1h 20m 1h 24m 1h 28m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° |103°48'38" 16° 16'54"|104° 44' 18" 17° 21' 26"[105° 40' 04" 18° 25'51"| 106° 35' 54" 19° 30' 10"[107° 31' 51" 20° 34' 21"(108° 27' 53" 21° 38'24"|109° 24' 01" 22° 42'20"|110° 20" 15" 23° 46' 07"
1° [104°11'54" 16° 16'54"[105° 07" 30" 17° 21'26"|106° 03' 10" 18° 25'51"|106° 58' 55" 19° 30" 10"|107° 54' 46" 20° 34' 21"|108° 50' 41" 21° 38' 24"|109° 46' 43" 22° 42'20"(110° 42' 51" 23° 46' 07"
2° |104°35'07" 16° 16'54"|105° 30" 37" 17° 21'26"[106° 26' 12" 18° 25'51"[107° 21' 51" 19°30' 10"[108° 17' 35" 20° 34' 21" 109° 13'25" 21°38'24"|110° 09' 20" 22° 42'20"|111°05' 20" 23° 46' 07"
3° |104°58' 16" 16° 16' 54" 105° 53' 41" 17° 21' 26"[106° 49' 10" 18° 25'51"| 107° 44' 43" 19° 30' 10" 108° 40' 21" 20° 34' 21"(109° 36' 04" 21° 38'24"|110° 31' 51" 22° 42'20"|111° 27" 44" 23° 46' 07"
4° [105°21'23" 16° 16'54"[106° 16' 42" 17°21'26"|107° 12' 05" 18° 25'51"|108° 07' 32" 19°30' 10"|109° 03' 03" 20°34'21"|109° 58' 38" 21° 38'24"|110° 54' 19" 22° 42'20"(111° 50' 04" 23° 46' 07"
5° |105°44'28" 16° 16'54"|106° 39' 41" 17° 21'26"[107° 34' 58" 18° 25'51"[108° 30" 18" 19° 30' 10" 109° 25' 42" 20° 34'21"(110°21' 10" 21° 38'24"|111° 16'43" 22° 42'20"|112° 12' 20" 23° 46'07"
6° |106°07'32" 16° 16'54"|107°02' 39" 17°21'26"[107° 57'49" 18° 25'51"[108° 53' 02" 19° 30' 10" 109° 48' 19" 20° 34'21"[110° 43' 39" 21° 38'24"|111° 39' 04" 22° 42'20"|112° 34' 33" 23° 46' 07"
7° |106°30'36" 16° 16'54"|107°25' 36" 17° 21'26"[108° 20' 39" 18° 25'51"[109° 15'45" 19°30' 10"[110° 10' 54" 20°34'21"(111°06' 07" 21° 38'24"|112° 01' 24" 22° 42'20"|112° 56' 44" 23° 46' 07"
8° |106°53'40" 16° 16'54"|107° 48' 34" 17° 21' 26"[108° 43'29" 18° 25'51"[109° 38' 28" 19° 30' 10" 110° 33' 29" 20°34'21"[111°28' 34" 21° 38'24"|112° 23'42" 22° 42'20"|113° 18' 54" 23° 46' 07"
9° |107°16'46" 16° 16'54"|108° 11' 32" 17° 21'26"[109° 06' 20" 18° 25'51"[110° 01' 10" 19° 30' 10"[110° 56' 04" 20° 34'21"[111°51' 00" 21° 38'24"|112° 45'59" 22° 42'20"|113°41' 02" 23° 46'07"
10° [107°39'53" 16° 16'54"[108°34' 31" 17°21'26"|109° 29" 12" 18°25'51"|110° 23' 54" 19°30' 10"|111° 18'39" 20°34'21"|112° 13'26" 21° 38'24"|113° 08' 17" 22° 42'20"(114°03' 11" 23° 46' 07"
11° [108°03'03" 16° 16'54"[108° 57 33" 17°21'26"|109° 52' 06" 18°25'51"|110° 46'40" 19°30' 10"|111° 41" 16" 20°34'21"|112° 35' 54" 21° 38'24"|113° 30' 35" 22° 42'20"(114° 25'20" 23° 46' 07"
12° [108°26'16" 16° 16'54"[109°20' 38" 17°21'26"|110° 15'02" 18°25'51"|111°09'27" 19°30' 10"|112° 03' 55" 20° 34'21"|112° 58' 24" 21° 38'24"|113° 52' 55" 22° 42'20"(114° 47' 30" 23° 46' 07"
13° [108°49'33" 16° 16'54"[109°43' 47" 17°21'26"|110° 38'02" 18°25'51"|111°32'18" 19°30'10"|112° 26' 36" 20°34'21"|113° 20' 56" 21° 38'24"|114° 15' 18" 22° 42'20"(115° 09' 42" 23° 46' 07"
14° [109° 12'55" 16° 16'54"[110° 07' 00" 17°21'26"|111°01'06" 18°25'51"|111°55'13" 19°30' 10"|112° 49' 21" 20°34'21"|113° 43' 31" 21° 38'24"|114° 37' 43" 22° 42'20"(115° 31' 56" 23° 46' 07"
15° [109°36'23" 16° 16'54"[110°30' 19" 17°21'26"|111° 24" 15" 18°25'51"|112° 18'13" 19°30' 10"|113° 12' 11" 20° 34' 21"|114° 06' 10" 21° 38'24"|115° 00" 12" 22° 42'20"(115° 54' 15" 23° 46' 07"
16° [109°59'57" 16° 16'54"[110°53' 43" 17°21'26"|111°47' 30" 18°25'51"|112° 41" 17" 19°30' 10"|113° 35' 05" 20° 34' 21"|114° 28' 54" 21° 38' 24"| 115° 22' 45" 22° 42'20"(116° 16' 37" 23° 46' 07"
17° [110°23'38" 16° 16'54"[111° 17" 15" 17°21'26"|112° 10' 51" 18°25'51"|113° 04' 28" 19°30' 10"|113° 58' 06" 20° 34' 21"|114° 51' 44" 21° 38' 24"|115° 45' 23" 22° 42'20"(116° 39' 04" 23° 46' 07"
18° [110°47'27" 16° 16'54"[111°40' 53" 17°21'26"|112° 34'20" 18°25'51"|113° 27" 46" 19°30' 10"|114° 21' 12" 20° 34' 21"|115° 14' 39" 21° 38'24"|116° 08' 07" 22° 42'20"(117°01'36" 23° 46' 07"
19° [111°11'25" 16° 16'54"[112°04' 41" 17° 21'26"|112° 57' 56" 18°25'51"|113° 51" 11" 19°30' 10"| 114° 44' 26" 20° 34' 21"|115° 37' 42" 21° 38'24"|116° 30' 58" 22° 42'20"(117° 24' 15" 23° 46' 07"
20° |111°35'32" 16° 16'54"|112°28' 37" 17°21'26"[113° 21'41" 18° 25'51"| 114° 14' 45" 19°30' 10"|115° 07' 49" 20° 34'21"[116° 00' 52" 21° 38'24"[116° 53' 56" 22° 42'20"|117°47' 01" 23° 46' 07"
21° |111°59'49" 16° 16'54"|112° 52' 43" 17° 21'26"[113° 45' 36" 18° 25'51"|114° 38'28" 19°30' 10"|115° 31'20" 20° 34'21"[116° 24' 11" 21°38'24"(117° 17' 03" 22° 42'20"|118° 09' 54" 23° 46' 07"
22° |112°24'18" 16° 16'54"|113°17' 00" 17°21'26"[114° 09' 41" 18° 25'51"|115° 02'21" 19°30' 10"|115° 55' 00" 20° 34' 21"[116° 47' 39" 21° 38'24"(117° 40' 18" 22° 42'20"|118°32' 57" 23° 46' 07"
23° |112°48'59" 16° 16'54"|113°41' 29" 17°21'26"[114° 33' 57" 18° 25'51"|115° 26'25" 19°30' 10"|116° 18' 51" 20°34'21"[117° 11' 17" 21° 38'24"118° 03' 43" 22° 42'20"|118°56' 08" 23° 46' 07"
24° |113°13'53" 16° 16'54"|114° 06' 10" 17° 21'26"[114° 58' 26" 18° 25'51"|115° 50' 41" 19° 30' 10"| 116° 42' 54" 20° 34' 21"[117° 35' 07" 21° 38'24"(118° 27' 19" 22°42'20"{119°19'30" 23° 46' 07"
25° |113°39'00" 16° 16'54"|114°31' 05" 17°21'26"[115° 23' 08" 18° 25'51"|116° 15'09" 19°30' 10"|117° 07' 09" 20°34'21"[117° 59'08" 21°38'24"(118° 51' 06" 22°42'20"|119°43'03" 23°46' 07"
26° |114°04'23" 16° 16'54"|114° 56' 14" 17° 21'26"[115° 48' 04" 18° 25'51"|116° 39' 51" 19°30' 10"|117° 31' 37" 20°34'21"[118° 23'22" 21°38'24"(119° 15' 05" 22° 42'20"|120° 06' 48" 23° 46' 07"
27° |114°30'02" 16° 16'54"|115°21' 39" 17°21'26"[116° 13' 14" 18° 25'51"|117° 04' 48" 19°30' 10"|117° 56' 19" 20° 34' 21"[118° 47' 49" 21° 38'24"[119° 39' 18" 22° 42'20"|120° 30' 46" 23° 46' 07"
28° |114°55'57" 16° 16'54"|115°47' 20" 17°21'26"[116° 38'41" 18° 25'51"|117° 30' 00" 19°30'10"|118° 21' 16" 20°34'21"[119° 12' 32" 21° 38'24"(120° 03' 45" 22° 42'20"|120° 54' 58" 23° 46' 07"
29° |115°22' 11" 16° 16'54"|116° 13' 19" 17°21'26"[117° 04' 25" 18° 25'51"|117° 55'29" 19°30' 10"|118° 46' 30" 20° 34' 21"[119° 37' 29" 21° 38'24"(120° 28' 27" 22° 42'20"|121°19'24" 23° 46' 07"
30° |115°48'44" 16° 16'54"|116°39' 37" 17°21'26"[117° 30'27" 18°25'51"|118° 21' 15" 19°30' 10"|119° 12' 00" 20° 34' 21"[120° 02' 44" 21° 38'24"(120° 53' 26" 22° 42'20"|121° 44' 06" 23° 46' 07"
31° |116°15'36" 16° 16'54"|117° 06' 14" 17°21'26"[117° 56' 48" 18° 25'51"|118° 47'20" 19°30' 10"|119° 37' 49" 20° 34' 21"[120° 28' 16" 21° 38'24"[121° 18'41" 22°42'20"|122° 09' 05" 23° 46' 07"
32° |116°42'51" 16° 16'54"|117°33' 12" 17°21'26"[118° 23'30" 18° 25'51"|119° 13'45" 19°30' 10"|120° 03' 57" 20° 34' 21"[120° 54' 07" 21° 38'24"(121° 44' 15" 22° 42'20"|122° 34' 21" 23° 46' 07"
33° |117°10'28" 16° 16'54"|118° 00" 32" 17°21'26"[118° 50' 33" 18° 25'51"|119° 40' 30" 19°30' 10"|120° 30' 25" 20° 34'21"[121° 20" 18" 21°38'24"(122° 10' 08" 22°42'20"|122°59'56" 23° 46' 07"
34° |117°38'29" 16° 16'54"|118°28' 15" 17°21'26"[119° 17'58" 18° 25'51"|120° 07' 38" 19°30' 10"|120° 57' 15" 20° 34' 21"[121° 46' 50" 21° 38'24"(122° 36' 22" 22° 42'20"|123°25'52" 23° 46' 07"
35° |118°06'55" 16° 16'54"|118° 56' 24" 17° 21' 26"[119° 45' 48" 18° 25'51"|120° 35' 10" 19°30' 10"|121° 24' 28" 20° 34' 21"[122° 13'44" 21° 38'24"(123° 02' 57" 22° 42'20"|123°52' 08" 23° 46' 07"
36° |118°35'48" 16° 16'54"|119°24' 58" 17°21'26"[120° 14' 04" 18° 25'51"|121° 03' 06" 19°30' 10"|121° 52' 05" 20° 34' 21"[122° 41' 02" 21° 38'24"(123° 29' 56" 22° 42'20"|124° 18'47" 23° 46' 07"
37° |119°05' 10" 16° 16'54"|119°54' 00" 17° 21'26"[120° 42' 46" 18° 25'51"|121°31'29" 19°30' 10"|122° 20' 08" 20° 34' 21"[123° 08' 45" 21° 38'24"(123° 57' 19" 22° 42'20"|124° 45' 50" 23° 46' 07"
38° |119°35'01" 16° 16'54"|120°23' 30" 17°21'26"[121° 11'56" 18° 25'51"|122° 00" 19" 19° 30' 10"|122° 48' 38" 20° 34' 21"[123° 36' 54" 21° 38'24"(124° 25' 07" 22° 42'20"|125° 13' 18" 23° 46' 07"
39° |120°05'23" 16° 16'54"|120° 53' 32" 17°21'26"[121° 41' 37" 18°25'51"|122° 29'38" 19°30'10"|123° 17' 36" 20° 34'21"[124° 05' 31" 21° 38'24"(124° 53' 22" 22° 42'20"|125°41' 12" 23° 46' 07"
40° [120°36'18" 16° 16'54"[121°24' 05" 17°21'26"[122° 11'48" 18°25'51"|122° 59'28" 19°30' 10"|123° 47' 04" 20°34'21"|124° 34' 37" 21° 38'24"|125° 22' 06" 22° 42'20"(126° 09' 34" 23° 46' 07"
41° [121°07'48" 16° 16'54"[121°55' 13" 17° 21'26"[122° 42' 33" 18° 25'51"|123°29' 50" 19°30' 10"|124° 17' 04" 20°34'21"|125° 04' 14" 21° 38'24"|125° 51' 21" 22° 42'20"(126° 38' 25" 23° 46' 07"
42° [121°39'55" 16° 16'54"[122° 26' 56" 17° 21'26"[123° 13'53" 18° 25'51"|124° 00'47" 19°30' 10"|124° 47' 37" 20° 34' 21"|125° 34' 23" 21° 38'24"|126° 21' 07" 22° 42'20"(127° 07' 47" 23° 46' 07"
43° [122°12'40" 16° 16'54"[122°59' 17" 17° 21'26"[123° 45'50" 18° 25'51"|124° 32' 19" 19°30' 10"|125° 18'45" 20°34'21"|126° 05' 07" 21° 38'24"|126° 51' 26" 22° 42'20"(127° 37' 42" 23° 46' 07"
44° (122°46'05" 16° 16'54"[123°32' 17" 17° 21'26"[124° 18'25" 18° 25'51"|125° 04' 29" 19°30' 10"|125° 50' 30" 20° 34' 21"|126° 36' 27" 21° 38'24"|127° 22'21" 22° 42'20"(128° 08' 12" 23° 46' 07"
45° (123°20'14" 16° 16' 54" 124° 06' 00" 17° 21'26"[124° 51'41" 18° 25'51"|125° 37" 19" 19°30' 10"|126° 22' 54" 20° 34' 21"|127° 08' 25" 21° 38'24"|127° 53' 53" 22° 42'20"(128° 39' 17" 23° 46' 07"
46° [123°55'07" 16° 16'54"| 124° 40' 26" 17° 21'26"[ 125° 25'40" 18° 25'51"|126° 10' 51" 19°30' 10"|126° 55' 59" 20° 34' 21"|127° 41' 03" 21° 38'24"|128° 26' 04" 22° 42'20"(129° 11' 01" 23° 46' 07"
47° [124°30'48" 16° 16'54"[125° 15' 38" 17° 21'26"[126° 00' 25" 18° 25'51"|126° 45' 08" 19°30' 10"|127° 29'47" 20° 34'21"|128° 14' 23" 21° 38'24"|128° 58' 56" 22° 42'20"(129° 43' 26" 23° 46' 07"
48° [125°07' 18" 16° 16'54"125° 51' 39" 17° 21'26"[126° 35'57" 18° 25'51"|127°20' 10" 19°30' 10"|128° 04' 21" 20° 34' 21"|128° 48' 28" 21° 38'24"|129° 32' 31" 22° 42'20"(130° 16' 33" 23° 46' 07"
49° [125°44'41" 16° 16'54"[126° 28' 32" 17° 21'26"[127° 12" 19" 18° 25'51"|127° 56' 02" 19°30' 10"|128° 39'42" 20°34'21"|129° 23' 19" 21° 38'24"|130° 06' 53" 22° 42'20"(130° 50' 24" 23° 46' 07"
50° |126°22'59" 16° 16'54"|127°06' 18" 17°21'26"[127° 49' 34" 18° 25'51"|128° 32'46" 19°30' 10"|129° 15' 54" 20° 34' 21"[129° 59' 00" 21° 38'24"(130° 42' 03" 22° 42'20"|131°25'03" 23° 46' 07"
51° |127°02' 15" 16° 16'54"|127°45' 01" 17° 21' 26"[128° 27' 44" 18° 25'51"|129° 10'23" 19°30' 10"|129° 52' 59" 20° 34' 21"[130° 35' 33" 21° 38'24"[131° 18' 03" 22° 42'20"|132° 00' 31" 23° 46' 07"
52° |127°42'32" 16° 16'54"|128° 24' 44" 17° 21'26"[129° 06' 53" 18° 25' 51"|129° 48' 58" 19° 30' 10"|130° 31' 01" 20°34'21"[131° 13' 00" 21° 38'24"[131° 54' 57" 22° 42'20"|132° 36' 52" 23° 46' 07"
53° |128°23'54" 16° 16'54"|129° 05' 30" 17° 21'26"[129° 47' 04" 18° 25'51"|130° 28' 34" 19°30' 10"[131° 10' 01" 20°34'21"[131° 51'25" 21° 38'24"(132° 32'48" 22°42'20"|133° 14' 07" 23° 46' 07"
54° |129°06'24" 16° 16'54"|129°47' 23" 17°21'26"[130° 28' 19" 18° 25'51"|131° 09' 13" 19°30' 10"|131° 50' 03" 20° 34' 21"[132° 30' 51" 21°38'24"(133° 11' 38" 22°42'20"|133°52' 21" 23° 46' 07"
55° |129°50'05" 16° 16'54"|130° 30" 26" 17°21'26"[131° 10'43" 18° 25'51"|131° 50' 58" 19°30' 10"|132° 31' 11" 20°34'21"[133° 11'22" 21° 38'24"(133° 51' 30" 22° 42'20"|134°31' 37" 23° 46' 07"
56° |130°35'02" 16° 16'54"|131° 14' 42" 17°21'26"[131° 54' 20" 18° 25'51"|132° 33' 55" 19°30' 10"|133° 13'28" 20° 34'21"[133° 52' 59" 21° 38'24"(134° 32' 29" 22°42'20"|135° 11' 57" 23° 46' 07"
57° |131°21'18" 16° 16'54"|132° 00" 16" 17°21'26"[132° 39' 12" 18°25'51"|133° 18' 06" 19°30' 10"|133° 56' 58" 20° 34' 21"[134° 35'48" 21° 38'24"(135° 14' 37" 22° 42'20"|135° 53' 25" 23° 46' 07"
58° |132°08'58" 16° 16'54"|132°47' 12" 17°21'26"[133° 25'25" 18° 25'51"|134° 03' 35" 19° 30' 10"| 134° 41'45" 20° 34' 21"[135° 19' 53" 21° 38'24"[135° 57' 59" 22° 42' 20"|136° 36' 05" 23° 46' 07"
59° |132°58'06" 16° 16'54"|133°35' 34" 17°21'26"[134° 13' 02" 18° 25'51"|134° 50' 28" 19° 30' 10"|135° 27' 52" 20° 34' 21"[136° 05' 16" 21° 38'24"(136° 42' 39" 22° 42'20"|137°20' 01" 23° 46' 07"
60° |133°48'47" 16° 16'54"|134°25' 28" 17°21'26"[135° 02' 08" 18° 25'51"|135° 38'47" 19°30' 10"|136° 15'25" 20° 34'21"[136° 52' 03" 21° 38'24"(137° 28'41" 22° 42'20"|138° 05' 17" 23° 46' 07"
61° |134°41'06" 16° 16'54"|135° 16' 57" 17° 21'26"[135° 52' 48" 18° 25'51"|136° 28' 39" 19° 30' 10"|137° 04' 29" 20° 34' 21"[137° 40' 19" 21° 38'24"(138° 16' 08" 22° 42'20"|138°51'58" 23° 46' 07"
62° |135°35'08" 16° 16'54"|136° 10' 08" 17°21'26"[136° 45' 08" 18° 25'51"|137°20' 07" 19°30' 10"|137° 55' 07" 20° 34' 21"[138° 30' 07" 21° 38'24"(139° 05' 08" 22° 42'20"|139°40' 08" 23° 46' 07"
63° |136°30'59" 16° 16'54"|137°05' 05" 17°21'26"[137° 39' 12" 18°25'51"|138° 13' 18" 19°30' 10"|138° 47' 26" 20° 34' 21"[139° 21' 34" 21° 38'24"(139° 55'43" 22° 42' 20"|140° 29' 53" 23° 46' 07"
64° |137°28'45" 16° 16'54"|138° 01' 55" 17°21'26"[138° 35' 06" 18° 25'51"|139° 08' 18" 19°30' 10"|139° 41' 31" 20° 34' 21"[140° 14' 45" 21° 38' 24"(140° 48' 00" 22° 42'20"|141°21' 17" 23° 46' 07"
65° |138°28'32" 16° 16'54"|139°00' 43" 17°21'26"[139° 32'56" 18° 25'51"|140° 05' 11" 19° 30' 10"| 140° 37' 27" 20° 34' 21"[141° 09' 45" 21° 38'24"(141° 42' 05" 22° 42'20"|142° 14' 26" 23° 46' 07"
66° |139°30'27" 16° 16'54"|140° 01' 37" 17°21'26"[140° 32' 49" 18° 25'51"|141° 04' 04" 19°30' 10"|141° 35'21" 20° 34' 21"[142° 06' 41" 21° 38'24"(142° 38' 03" 22° 42' 20"|143° 09' 27" 23° 46' 07"
66° 32" |140°04'22" 16° 16' 54" 140° 34' 59" 17° 21'26"|141° 05' 38" 18° 25'51"[141° 36' 20" 19° 30' 10"| 142° 07' 04" 20° 34' 21"(142° 37' 52" 21° 38'24"|143° 08'42" 22° 42'20"|143° 39' 35" 23° 46' 07"
66° 33" |140°05'26" 16° 16' 54" 140° 36' 02" 17° 21'26"|141° 06' 40" 18° 25'51"[141° 37' 21" 19° 30' 10" 142° 08' 05" 20° 34' 21"(142° 38' 51" 21° 38'24"|143° 09' 40" 22° 42'20"|143° 40' 32" 23° 46' 07"
66°34' |140°06'31" 16° 16' 54" 140° 37' 05" 17° 21'26"|141° 07' 42" 18° 25'51"[141° 38'22" 19° 30' 10" 142° 09' 05" 20° 34' 21"(142° 39' 50" 21° 38'24"|143° 10' 38" 22° 42'20"|143° 41' 29" 23° 46' 07"
67° |140°34'35" 16° 16'54"|141° 04' 42" 17°21'26"[141° 34' 51" 18° 25'51"| 142° 05' 04" 19° 30' 10"| 142° 35' 20" 20° 34' 21"[143° 05' 38" 21° 38'24"(143° 36' 00" 22° 42' 20"|144° 06' 25" 23° 46' 07"
68° |141°41'05" 16° 16'54"|142° 10" 05" 17°21'26"[142° 39' 10" 18° 25'51"|143° 08' 18" 19° 30' 10"|143° 37' 30" 20° 34' 21"[144° 06' 45" 21° 38'24"(144° 36' 04" 22° 42' 20"|145° 05' 26" 23° 46' 07"
69° |142°50'03" 16° 16'54"|143°17' 55" 17°21'26"[143° 45'51" 18° 25'51"|144° 13' 52" 19° 30' 10"| 144° 41' 58" 20° 34' 21"[145° 10' 07" 21° 38'24"(145° 38' 21" 22° 42' 20"|146° 06' 39" 23° 46' 07"
70° |144°01'37" 16° 16'54"|144°28' 18" 17° 21' 26"[144° 55' 04" 18° 25' 51"|145° 21' 55" 19° 30' 10"| 145° 48' 51" 20° 34' 21"[146° 15' 53" 21° 38' 24"(146° 42' 59" 22° 42' 20"|147° 10" 10" 23° 46' 07"
71° |145°15'55" 16° 16'54"|145° 41' 22" 17° 21' 26"[146° 06' 55" 18° 25' 51"| 146° 32' 34" 19° 30' 10"| 146° 58' 19" 20° 34' 21"[147° 24' 09" 21° 38'24"(147° 50' 05" 22° 42'20"|148° 16' 07" 23° 46' 07"
72° |146°33'05" 16° 16'54"|146° 57" 15" 17°21'26"[147° 21' 33" 18° 25'51"|147° 45'57" 19° 30' 10"|148° 10' 27" 20° 34' 21"[148° 35' 04" 21° 38'24"(148° 59' 48" 22° 42' 20"|149° 24' 37" 23° 46' 07"
73° |147°53'15" 16° 16'54"|148° 16' 07" 17° 21'26"[148° 39' 06" 18° 25'51"|149° 02' 12" 19° 30' 10"| 149° 25' 26" 20° 34' 21"[149° 48' 47" 21° 38'24"[150° 12' 15" 22° 42' 20"|150° 35' 50" 23° 46' 07"
74° |149°16'34" 16° 16'54"|149° 38' 04" 17° 21' 26"[149° 59' 42" 18° 25'51"|150° 21' 29" 19° 30' 10"| 150° 43' 23" 20° 34' 21"[151° 05' 26" 21° 38'24"[151° 27' 36" 22° 42'20"|151° 49' 54" 23° 46' 07"
75° |150°43'09" 16° 16'54"|151°03' 15" 17°21'26"[151° 23' 30" 18° 25'51"|151° 43' 55" 19° 30' 10"| 152° 04' 28" 20° 34' 21"[152° 25' 09" 21° 38' 24"(152° 45' 59" 22° 42' 20"|153° 06' 57" 23° 46' 07"
76° |152°13'09" 16° 16'54"|152° 31' 49" 17° 21'26"[152° 50' 39" 18° 25' 51"|153° 09' 39" 19° 30' 10"| 153° 28' 48" 20° 34' 21"[153° 48' 06" 21° 38' 24"(154° 07' 34" 22° 42' 20"|154° 27' 09" 23° 46' 07"
77° |153°46'42" 16° 16'54"|154° 03' 54" 17°21'26"[154° 21' 17" 18° 25'51"| 154° 38' 50" 19° 30' 10"| 154° 56' 34" 20° 34' 21"[155° 14' 26" 21° 38'24"[155° 32' 29" 22° 42' 20"|155° 50' 40" 23° 46' 07"
78° |155°23'56" 16° 16'54"|155° 39" 39" 17° 21'26"[155° 55' 33" 18° 25'51"|156° 11' 37" 19° 30' 10"| 156° 27' 53" 20° 34' 21"[156° 44' 18" 21° 38' 24"(157° 00' 54" 22° 42'20"|157° 17' 39" 23° 46' 07"
79° |157°04'57" 16° 16'54"|157°19' 09" 17°21'26"[157° 33' 33" 18° 25'51"|157° 48' 08" 19° 30' 10"|158° 02' 54" 20° 34' 21"[158° 17' 51" 21° 38'24"(158° 32' 58" 22° 42'20"|158° 48' 15" 23° 46' 07"
80° |158°49'52" 16° 16'54"|159° 02' 33" 17°21'26"[159° 15'27" 18° 25'51"|159° 28' 31" 19° 30' 10"| 159° 41' 47" 20° 34' 21"[159° 55' 13" 21° 38' 24"[160° 08' 50" 22° 42' 20"|160° 22' 38" 23° 46' 07"
81° |160°38'47" 16° 16'54"|160° 49' 57" 17°21'26"[161° 01' 19" 18° 25'51"|161° 12'53" 19°30' 10"|161° 24' 37" 20° 34'21"[161° 36' 33" 21° 38'24"[161° 48' 39" 22° 42'20"|162° 00' 56" 23° 46' 07"
82° |162°31'45" 16° 16'54"|162°41' 25" 17°21'26"[162° 51' 17" 18° 25'51"|163° 01' 19" 19°30' 10"|163° 11' 33" 20° 34'21"[163° 21' 58" 21° 38'24"(163° 32' 33" 22° 42'20"|163°43' 19" 23° 46' 07"
83° |164°28'51" 16° 16'54"|164°37' 01" 17° 21'26"[164° 45'23" 18° 25'51"|164° 53' 56" 19° 30' 10"| 165° 02' 40" 20° 34' 21"[165° 11' 34" 21° 38' 24"(165° 20' 39" 22° 42' 20"|165° 29' 54" 23° 46' 07"
84° |166°30'03" 16° 16'54"|166° 36' 48" 17° 21' 26"[166° 43' 43" 18° 25'51"|166° 50' 48" 19° 30' 10"| 166° 58' 03" 20° 34' 21"[167° 05' 28" 21° 38'24"[167° 13' 03" 22° 42'20"|167°20'48" 23° 46' 07"
85° |168°35'23" 16° 16'54"|168° 40" 44" 17° 21'26"[168° 46' 15" 18° 25'51"|168° 51' 55" 19° 30' 10"| 168° 57' 44" 20° 34' 21"[169° 03' 43" 21° 38' 24"(169° 09' 50" 22° 42' 20"|169° 16' 07" 23° 46' 07"
86° |170°44'45" 16° 16'54"|170° 48' 48" 17°21'26"[170° 52' 59" 18° 25'51"|170° 57' 18" 19°30' 10"|171° 01'46" 20°34'21"(171° 06' 21" 21°38'24"(171° 11' 04" 22°42'20"|171° 15' 54" 23° 46' 07"
87° |172°58'05" 16° 16'54"|173°00' 55" 17°21'26"[173° 03' 52" 18° 25'51"|173° 06' 55" 19°30' 10"|173° 10' 05" 20°34'21"[173° 13'22" 21°38'24"(173° 16' 44" 22°42'20"|173°20' 13" 23° 46' 07"
88° |175°15'13" 16° 16'54"|175° 16' 57" 17°21'26"[175° 18'47" 18° 25'51"|175° 20" 41" 19°30' 10"|175° 22' 39" 20° 34' 21"[175° 24' 43" 21° 38'24"[175° 26' 50" 22° 42'20"|175°29' 03" 23° 46' 07"
89° 1177°35'56" 16° 16'54"|177° 36' 44" 17°21'26"|177° 37' 34" 18° 25'51"|177° 38' 26" 19°30' 10"|177° 39' 21" 20° 34' 21"[177° 40' 18" 21°38'24"[177° 41' 18" 22°42'20"[177°42' 20" 23° 46' 07"

ctp. 12 u3 57




ST 1h 32m 1h 36m 1h 40m 1h 44m 1h 48m 1h 52m 1h 56m 2h 00m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° |111°16'36" 24°49'46"|112° 13' 04" 25° 53'16"[113° 09' 39" 26° 56' 37"| 114° 06' 22" 27° 59'49"[115° 03' 12" 29°02' 52"(116° 00' 10" 30° 05'44"|116° 57' 16" 31° 08'27"|117°54' 31" 32° 11' 00"
1° [111°39'04" 24° 49'46"[112° 35' 25" 25° 53' 16"|113° 31' 52" 26° 56' 37"|114° 28' 26" 27°59'49"|115° 25' 08" 29°02' 52"|116° 21' 57" 30° 05'44"|117° 18'54" 31°08'27"(118° 15'59" 32° 11' 00"
2° |112°01'26" 24°49'46"|112°57' 39" 25° 53'16"[113° 53' 58" 26° 56' 37"| 114° 50' 24" 27° 59'49"[115° 46' 57" 29° 02' 52"(116° 43' 36" 30° 05'44"|117° 40' 24" 31° 08'27"|118°37' 19" 32° 11' 00"
3° |112°23'43" 24°49'46"|113°19' 47" 25° 53' 16"[114° 15' 58" 26° 56' 37"| 115° 12' 15" 27° 59'49"[116° 08' 39" 29°02' 52" 117° 05'09" 30° 05'44"|118° 01'47" 31° 08'27"|118°58'31" 32° 11' 00"
4° [112°45'55" 24° 49'46"[113°41' 51" 25° 53' 16"| 114° 37' 53" 26° 56' 37"|115° 34' 01" 27°59'49"|116° 30' 15" 29°02' 52"|117° 26' 36" 30° 05'44"|118° 23' 03" 31°08'27"(119°19'38" 32° 11' 00"
5° |113°08'03" 24°49'46"|114°03' 50" 25° 53' 16"[114° 59'43" 26° 56' 37"| 115° 55' 42" 27° 59'49"[116° 51' 47" 29° 02' 52"(117° 47' 58" 30° 05'44"|118° 44' 15" 31° 08'27"|119°40' 39" 32° 11' 00"
6° |113°30'07" 24°49'46"|114°25' 46" 25° 53' 16"[115° 21' 30" 26° 56' 37"|116° 17' 19" 27°59'49"[117° 13' 14" 29°02' 52"(118° 09' 15" 30° 05'44"|119° 05'22" 31° 08'27"|120°01'35" 32° 11'00"
7° |113°52' 09" 24°49'46"|114° 47' 39" 25° 53' 16"[115° 43' 14" 26° 56' 37"| 116° 38' 53" 27° 59'49"[117° 34' 38" 29°02' 52"(118° 30' 28" 30° 05'44"|119° 26' 24" 31° 08'27"|120° 22' 26" 32° 11' 00"
8° |114°14' 10" 24°49'46"|115°09' 30" 25° 53' 16"[116° 04' 55" 26° 56' 37"|117° 00' 25" 27° 59'49"[117° 55' 59" 29° 02' 52"(118° 51' 39" 30° 05'44"|119° 47' 24" 31° 08'27"|120° 43' 15" 32° 11' 00"
9° |114°36'09" 24°49'46"|115°31' 20" 25° 53' 16"[116° 26' 35" 26° 56' 37"|117° 21' 54" 27° 59'49"[118° 17" 18" 29°02' 52"(119° 12'47" 30° 05'44"|120° 08'21" 31° 08'27"|121°04' 00" 32° 11' 00"
10° [114°58'08" 24° 49'46"[115°53' 09" 25° 53' 16"|116° 48' 13" 26° 56' 37"|117° 43'22" 27°59'49"|118° 38' 35" 29°02' 52"|119° 33' 53" 30° 05'44"|120° 29' 16" 31°08'27"(121°24' 43" 32° 11' 00"
11° [115°20' 07" 24° 49'46"[116° 14' 57" 25° 53' 16"|117° 09' 52" 26° 56' 37"|118° 04' 50" 27°59'49"|118° 59' 52" 29° 02' 52"|119° 54' 58" 30° 05'44"|120° 50' 09" 31° 08'27"(121°45'25" 32° 11' 00"
12° [115°42'07" 24° 49'46"[116° 36' 47" 25° 53' 16"|117° 31' 31" 26° 56' 37"|118° 26' 18" 27°59'49"|119° 21' 09" 29°02' 52"|120° 16' 03" 30° 05'44"|121° 11' 02" 31° 08'27"(122° 06' 06" 32° 11' 00"
13° [116°04' 08" 24° 49'46"[116°58' 38" 25° 53' 16"|117° 53' 11" 26° 56' 37"|118° 47' 46" 27°59'49"|119° 42' 26" 29° 02' 52"|120° 37' 09" 30° 05'44"|121° 31'56" 31° 08' 27"(122° 26' 46" 32° 11' 00"
14° [116°26' 12" 24° 49'46"[117°20' 31" 25° 53' 16"|118° 14' 52" 26° 56' 37"|119° 09' 17" 27°59'49"|120° 03' 44" 29°02' 52"|120° 58' 15" 30° 05'44"|121° 52'49" 31° 08'27"(122°47'28" 32° 11' 00"
15° [116°48'20" 24° 49'46"[117°42' 27" 25° 53' 16"|118° 36' 37" 26° 56' 37"|119° 30' 49" 27°59'49"|120° 25' 04" 29°02' 52"|121° 19'23" 30° 05'44"|122° 13'45" 31°08'27"(123°08' 10" 32° 11' 00"
16° [117°10'30" 24° 49'46"[118°04' 26" 25° 53' 16"|118° 58'24" 26° 56' 37"|119° 52' 24" 27°59'49"|120° 46' 27" 29°02' 52"|121° 40' 33" 30° 05'44"|122° 34' 42" 31°08'27"(123° 28'54" 32° 11' 00"
17° [117°32'46" 24° 49'46"[118°26' 30" 25° 53' 16"|119° 20' 15" 26° 56' 37"|120° 14' 03" 27°59'49"|121° 07' 54" 29°02' 52"|122° 01' 47" 30° 05'44"|122° 55'42" 31°08'27"(123°49'41" 32° 11' 00"
18° [117°55'06" 24° 49'46"[118°48' 38" 25° 53' 16"|119° 42" 11" 26° 56' 37"|120° 35'47" 27°59'49"|121° 29' 24" 29°02' 52"|122° 23' 04" 30° 05'44"|123° 16'46" 31°08'27"(124° 10'31" 32° 11' 00"
19° [118°17'33" 24°49'46"[119° 10' 52" 25° 53' 16"|120° 04' 13" 26° 56' 37"|120° 57' 35" 27°59'49"|121° 50' 59" 29° 02' 52"|122° 44' 25" 30° 05'44"|123° 37' 54" 31°08'27"(124° 31'25" 32° 11' 00"
20° |118°40'06" 24°49'46"|119°33' 12" 25°53'16"[120° 26'20" 26° 56' 37"|121° 19'29" 27°59'49"|122° 12'40" 29° 02' 52"(123° 05' 52" 30° 05'44"(123° 59' 07" 31° 08'27"|124° 52' 23" 32° 11' 00"
21° |119°02'47" 24° 49'46"|119° 55' 40" 25° 53' 16"[120° 48' 34" 26° 56' 37"|121° 41' 30" 27°59'49"|122° 34' 26" 29° 02' 52"(123° 27' 25" 30° 05'44"(124° 20' 25" 31°08'27"|125°13'27" 32° 11' 00"
22° |119°25'36" 24°49'46"|120° 18' 16" 25° 53'16"[121° 10'56" 26° 56' 37"|122° 03' 37" 27°59'49"|122° 56' 20" 29° 02' 52"(123° 49' 04" 30° 05'44"(124° 41' 50" 31° 08'27"|125° 34' 37" 32° 11' 00"
23° |119°48'34" 24°49'46"|120° 41' 00" 25° 53'16"[121° 33'26" 26° 56' 37"|122° 25'53" 27°59'49"[123° 18'21" 29° 02' 52"(124° 10' 51" 30° 05'44"(125° 03' 21" 31° 08'27"|125° 55' 53" 32° 11' 00"
24° 1120°11'42" 24°49'46"|121°03' 53" 25° 53'16"[121° 56' 05" 26° 56' 37"|122° 48' 18" 27°59'49"|123° 40' 31" 29° 02' 52"(124° 32' 45" 30° 05'44"(125°25'01" 31°08'27"(126°17' 17" 32° 11' 00"
25° |120°35'00" 24°49'46"|121°26' 57" 25°53'16"[122° 18'55" 26° 56' 37"|123° 10' 52" 27°59'49"|124° 02' 50" 29° 02' 52"(124° 54' 49" 30° 05'44"(125° 46' 48" 31° 08'27"|126° 38'49" 32° 11' 00"
26° |120°58'31" 24°49'46"|121°50' 13" 25° 53'16"[122° 41' 55" 26° 56' 37"|123° 33' 37" 27°59'49"|124° 25' 19" 29°02' 52"(125° 17' 02" 30° 05'44"(126° 08'46" 31° 08'27"|127°00' 30" 32° 11' 00"
27° |121°22'13" 24°49'46"|122° 13' 40" 25° 53'16"[123° 05' 06" 26° 56' 37"|123° 56' 33" 27°59' 49"| 124° 47' 59" 29° 02' 52"(125° 39' 26" 30° 05'44"(126° 30' 53" 31°08'27"|127°22'21" 32° 11' 00"
28° |121°46'09" 24°49'46"|122°37' 20" 25° 53'16"[123° 28' 30" 26° 56' 37"|124° 19'41" 27°59'49"|125° 10' 51" 29°02' 52"(126° 02' 01" 30° 05'44"(126° 53' 11" 31° 08'27"|127° 44' 23" 32° 11' 00"
29° |122°10'19" 24°49'46"|123°01' 14" 25° 53'16"[123° 52' 08" 26° 56' 37"| 124° 43' 02" 27°59'49"|125° 33' 55" 29° 02' 52"(126° 24' 48" 30° 05'44"(127° 15'42" 31°08'27"|128° 06'35" 32° 11' 00"
30° |122°34'45" 24°49'46"|123°25' 23" 25° 53'16"[124° 16' 00" 26° 56' 37"|125° 06' 37" 27°59'49"|125° 57' 13" 29° 02' 52"(126° 47' 49" 30° 05'44"(127° 38' 24" 31°08'27"{128°29'00" 32° 11' 00"
31° |122°59'27" 24° 49'46"|123° 49' 47" 25° 53' 16"[124° 40' 07" 26° 56' 37"|125° 30' 26" 27°59'49"|126° 20' 45" 29° 02' 52"(127° 11' 03" 30° 05'44"(128°01'21" 31°08'27"{128°51'39" 32° 11' 00"
32° |123°24'26" 24°49'46"|124° 14' 29" 25° 53'16"[125° 04' 31" 26° 56' 37"| 125° 54' 32" 27°59' 49"| 126° 44' 32" 29° 02' 52"(127° 34' 32" 30° 05'44"(128° 24'32" 31°08'27"{129° 14'31" 32° 11' 00"
33° |123°49'43" 24°49'46"|124°39' 28" 25°53'16"[125° 29' 12" 26° 56' 37"|126° 18'55" 27°59'49"|127° 08' 36" 29° 02' 52"(127° 58' 17" 30° 05'44"(128° 47' 58" 31°08'27"{129°37'38" 32° 11' 00"
34° |124°15'20" 24° 49'46"|125° 04' 46" 25° 53' 16"[125° 54' 11" 26° 56' 37"| 126° 43' 35" 27°59'49"|127° 32' 58" 29° 02' 52"(128° 22' 20" 30° 05'44"(129° 11'41" 31°08'27"{130° 01' 02" 32° 11' 00"
35° |124°41'17" 24° 49'46"|125° 30" 25" 25° 53'16"[126° 19'30" 26° 56' 37"|127° 08' 35" 27°59'49"|127° 57' 38" 29° 02' 52"(128° 46' 40" 30° 05'44"(129° 35'41" 31° 08'27"|130° 24' 42" 32° 11' 00"
36° |125°07'37" 24°49'46"|125° 56' 24" 25° 53' 16"[126° 45' 10" 26° 56' 37"|127° 33' 54" 27°59'49"|128° 22' 37" 29°02' 52"(129° 11' 19" 30° 05'44"(130° 00' 00" 31° 08'27"|130° 48'41" 32° 11' 00"
37° |125°34'19" 24°49'46"|126° 22' 46" 25° 53'16"[127° 11' 11" 26° 56' 37"|127° 59' 35" 27°59'49"|128° 47' 58" 29° 02' 52"(129° 36' 19" 30° 05'44"(130° 24' 39" 31°08'27"{131°12'58" 32° 11' 00"
38° |126°01'26" 24°49'46"|126°49' 32" 25°53'16"[127° 37'36" 26° 56' 37"|128° 25'39" 27°59'49"|129° 13'40" 29°02' 52"(130° 01'40" 30° 05'44"(130° 49' 38" 31°08'27"{131°37'36" 32° 11' 00"
39° |126°28'58" 24°49'46"|127° 16'43" 25° 53'16"[128° 04' 25" 26° 56' 37"|128° 52' 06" 27° 59' 49"|129° 39'45" 29° 02' 52"(130° 27' 23" 30° 05'44"(131° 15' 00" 31° 08'27"{132° 02'36" 32° 11' 00"
40° [126°56'58" 24° 49'46"|127° 44' 20" 25° 53' 16"[128° 31'41" 26° 56' 37"|129° 18' 59" 27°59'49"|130° 06' 16" 29°02' 52"|130° 53' 31" 30° 05'44"|131° 40'45" 31°08'27"(132°27'58" 32° 11' 00"
41° [127°25'27"  24° 49'46"[128° 12' 26" 25° 53' 16"[128° 59' 23" 26° 56' 37"|129° 46' 18" 27° 59'49"|130° 33' 12" 29°02' 52"|131° 20' 04" 30° 05'44"|132° 06' 55" 31° 08' 27"(132° 53' 44" 32° 11' 00"
42° [127°54'25" 24° 49'46"[128° 41' 01" 25° 53' 16"[ 129° 27' 34" 26° 56' 37"|130° 14' 06" 27° 59'49"|131° 00' 35" 29°02' 52"|131° 47' 04" 30° 05'44"|132° 33'30" 31°08'27"(133°19'56" 32° 11' 00"
43° [128°23'56" 24°49'46"[129° 10' 07" 25° 53' 16" 129° 56' 16" 26° 56' 37"|130° 42' 23" 27°59'49"|131° 28' 28" 29°02' 52"|132° 14' 31" 30° 05'44"|133° 00' 33" 31° 08'27"(133° 46' 34" 32° 11' 00"
44° [128°54' 00" 24° 49'46"[129° 39' 46" 25° 53' 16"[130° 25' 30" 26° 56' 37"|131° 11" 11" 27°59'49"|131° 56' 51" 29°02' 52"|132° 42' 29" 30° 05'44"|133° 28' 06" 31° 08' 27"(134° 13'41" 32° 11' 00"
45° [129°24'40" 24° 49'46"[130° 10' 00" 25° 53' 16" 130° 55' 17" 26° 56' 37"|131° 40' 33" 27°59'49"|132° 25'46" 29°02' 52"|133° 10' 58" 30° 05'44"|133° 56' 09" 31° 08'27"(134°41' 18" 32° 11' 00"
46° [129°55' 57" 24° 49'46"[ 130° 40' 50" 25° 53' 16" 131° 25'40" 26° 56' 37"|132° 10' 29" 27°59'49"|132° 55' 15" 29°02' 52"|133° 40' 00" 30° 05'44"|134° 24' 44" 31° 08' 27"(135° 09' 26" 32° 11' 00"
47° [130°27'53" 24° 49'46"[131° 12' 18" 25° 53' 16" 131° 56'41" 26° 56' 37"|132° 41' 02" 27°59'49"|133° 25'21" 29°02' 52"|134° 09' 38" 30° 05'44"|134° 53' 53" 31° 08'27"(135° 38' 08" 32° 11' 00"
48° [131°00'31" 24° 49'46"[131°44' 27" 25° 53' 16" 132° 28'21" 26° 56' 37"|133° 12' 13" 27°59'49"|133° 56' 03" 29°02' 52"|134° 39' 52" 30° 05'44"|135° 23'39" 31°08'27"(136° 07' 24" 32° 11' 00"
49° [131°33'53" 24°49'46"[132° 17' 19" 25° 53' 16" 133° 00' 43" 26° 56' 37"|133° 44' 05" 27° 59'49"|134° 27' 26" 29°02' 52"|135° 10'45" 30° 05'44"|135° 54' 02" 31° 08'27"(136° 37' 18" 32° 11' 00"
50° |132°08'00" 24°49'46"|132°50' 56" 25°53'16"[133° 33'49" 26° 56' 37"|134° 16'41" 27°59'49"|134° 59' 30" 29° 02' 52"(135° 42' 19" 30° 05'44"(136° 25' 05" 31° 08'27"|137°07' 51" 32° 11' 00"
51° |132°42'57" 24°49'46"|133°25' 20" 25° 53'16"[134° 07' 42" 26° 56' 37"|134° 50' 01" 27°59'49"|135° 32' 19" 29° 02' 52"(136° 14' 36" 30° 05'44"(136° 56' 51" 31° 08'27"|137°39'05" 32° 11' 00"
52° |133°18'44" 24°49'46"|134° 00" 34" 25° 53'16"[134° 42' 23" 26° 56' 37"|135° 24' 10" 27°59'49"|136° 05' 55" 29° 02' 52"(136° 47' 39" 30° 05'44"(137°29'21" 31°08'27"{138°11'03" 32° 11' 00"
53° |133°55'25" 24°49'46"|134°36' 41" 25° 53'16"[135° 17' 56" 26° 56' 37"|135° 59' 08" 27°59' 49"|136° 40' 19" 29° 02' 52"(137° 21'29" 30° 05'44"(138° 02' 38" 31° 08'27"|138°43'46" 32° 11' 00"
54° |134°33'04" 24°49'46"|135° 13' 44" 25° 53' 16"[135° 54' 23" 26° 56' 37"|136° 35' 00" 27°59'49"|137° 15'36" 29°02' 52"(137° 56' 11" 30° 05'44"(138° 36'45" 31°08'27"{139°17' 18" 32° 11' 00"
55° |135°11'42" 24°49'46"|135° 51' 45" 25° 53'16"[136° 31' 47" 26° 56' 37"|137° 11'48" 27°59'49"|137° 51'47" 29°02' 52"(138° 31'46" 30° 05'44"(139° 11'44" 31°08'27"{139°51'41" 32° 11' 00"
56° |135°51'23" 24°49'46"|136° 30" 48" 25°53'16"[137° 10" 12" 26° 56' 37"|137° 49'35" 27°59'49"|138° 28' 57" 29°02' 52"(139° 08' 18" 30° 05'44"(139° 47' 38" 31° 08'27"|140° 26'58" 32° 11' 00"
57° |136°32' 11" 24°49'46"|137° 10" 57" 25° 53'16"[137° 49'41" 26° 56' 37"|138° 28' 24" 27°59'49"|139° 07' 07" 29° 02' 52"(139° 45'49" 30° 05'44"(140° 24' 31" 31° 08'27"{141°03' 12" 32° 11' 00"
58° |137°14' 10" 24° 49'46"|137°52' 14" 25°53'16"[138° 30" 17" 26° 56' 37"|139° 08' 20" 27°59' 49"|139° 46' 22" 29° 02' 52"(140° 24' 23" 30° 05'44"(141°02' 25" 31°08'27"|141°40'26" 32° 11' 00"
59° |137°57'23" 24°49'46"|138° 34' 44" 25° 53'16"[139° 12' 04" 26° 56' 37"| 139° 49' 24" 27° 59' 49"| 140° 26' 44" 29° 02' 52"(141° 04' 04" 30° 05'44"(141° 41' 24" 31° 08'27"|142° 18' 44" 32° 11' 00"
60° |138°41'54" 24°49'46"|139°18' 30" 25° 53'16"[139° 55' 07" 26° 56' 37"| 140° 31' 43" 27°59'49"|141° 08' 19" 29° 02' 52"(141° 44' 56" 30° 05'44"(142° 21'32" 31°08'27"|142°58' 09" 32° 11' 00"
61° |139°27'48" 24°49'46"|140° 03' 38" 25° 53'16"[140° 39'28" 26° 56' 37"|141° 15' 19" 27°59'49"|141° 51' 10" 29° 02' 52"(142° 27' 01" 30° 05'44"(143° 02' 53" 31° 08'27"|143°38'45" 32° 11' 00"
62° |140°15' 10" 24° 49'46"|140° 50" 11" 25° 53'16"[141° 25' 14"  26° 56' 37"|142° 00" 17" 27°59'49"|142° 35'21" 29° 02' 52"(143° 10' 25" 30° 05'44"(143° 45' 30" 31° 08'27"|144°20' 37" 32° 11' 00"
63° |141°04'04" 24°49'46"|141°38' 15" 25° 53'16"[142° 12'28" 26° 56' 37"| 142° 46' 42" 27°59' 49"|143° 20' 56" 29° 02' 52"(143° 55' 12" 30° 05'44"(144° 29'29" 31° 08'27"|145° 03'48" 32° 11' 00"
64° |141°54'35" 24°49'46"|142° 27' 55" 25° 53'16"[143° 01' 16" 26° 56' 37"| 143° 34' 38" 27°59' 49"| 144° 08' 02" 29° 02' 52"(144° 41' 27" 30° 05'44"(145° 14' 54" 31° 08'27"|145° 48' 23" 32° 11' 00"
65° |142°46'50" 24°49'46"|143°19' 15" 25° 53'16"[143° 51'42" 26° 56' 37"| 144° 24' 11" 27°59' 49"| 144° 56' 42" 29° 02' 52"(145° 29' 15" 30° 05'44"(146° 01' 50" 31° 08'27"|146° 34' 27" 32° 11' 00"
66° |143°40'53" 24°49'46"|144° 12' 22" 25° 53' 16"[144° 43' 54" 26° 56' 37"|145° 15'27" 27°59' 49"| 145° 47' 03" 29° 02' 52"(146° 18'42" 30° 05'44"(146° 50' 22" 31° 08'27"|147°22' 05" 32° 11' 00"
66° 32" |144°10'30" 24°49'46"|144°41' 28" 25° 53' 16"|145° 12'28" 26° 56' 37"| 145° 43' 32" 27° 59'49"|146° 14' 38" 29° 02' 52"( 146° 45'46" 30° 05'44"|147° 16' 57" 31° 08'27"|147°48' 11" 32° 11' 00"
66° 33" |144°11'26" 24° 49'46"|144° 42' 23" 25° 53' 16"|145° 13'23" 26° 56' 37"| 145° 44' 25" 27° 59'49"|146° 15' 30" 29° 02' 52"( 146° 46' 37" 30° 05'44"|147° 17" 47" 31° 08'27"|147° 49' 00" 32° 11' 00"
66°34' |144°12'22" 24° 49'46"|144° 43' 18" 25° 53' 16"|145° 14' 17" 26° 56' 37"| 145° 45' 18" 27° 59'49"|146° 16' 22" 29° 02' 52"(146° 47' 29" 30° 05'44"|147° 18'38" 31° 08'27"|147°49'49" 32° 11' 00"
67° |144°36'52" 24°49'46"|145° 07' 22" 25° 53'16"[145° 37' 56" 26° 56' 37"| 146° 08' 32" 27°59'49"|146° 39' 11" 29° 02' 52"(147° 09' 52" 30° 05'44"(147° 40' 37" 31°08'27"|148° 11' 24" 32° 11' 00"
68° |145°34'52" 24°49'46"|146° 04' 22" 25° 53' 16"[146° 33' 55" 26° 56' 37"|147° 03' 31" 27°59'49"|147° 33' 10" 29° 02' 52"(148° 02' 53" 30° 05'44"(148° 32' 39" 31°08'27"|149°02'28" 32° 11' 00"
69° |146°35'01" 24°49'46"|147°03' 27" 25° 53'16"[147° 31' 57" 26° 56' 37"|148° 00" 31" 27°59'49"|148° 29' 09" 29° 02' 52"(148° 57' 51" 30° 05'44"(149° 26' 36" 31° 08'27"|149°55' 25" 32° 11' 00"
70° |147°37'26" 24°49'46"|148° 04' 46" 25° 53'16"[148° 32' 11" 26° 56' 37"| 148° 59' 40" 27°59' 49"| 149° 27' 14" 29° 02' 52"(149° 54' 52" 30° 05'44"(150° 22' 34" 31° 08'27"|150° 50' 21" 32° 11' 00"
71° |148°42' 13" 24° 49'46"|149° 08' 26" 25° 53' 16"[149° 34' 43" 26° 56' 37"|150° 01' 05" 27°59' 49"|150° 27' 32" 29° 02' 52"(150° 54' 04" 30° 05'44"(151°20' 41" 31°08'27"|151°47'23" 32° 11' 00"
72° |149°49'33" 24°49'46"|150° 14' 34" 25° 53' 16"[150° 39' 41" 26° 56' 37"| 151° 04' 54" 27°59'49"|151° 30" 12" 29° 02' 52"[151° 55' 35" 30° 05'44"(152° 21' 04" 31° 08'27"|152° 46' 38" 32° 11' 00"
73° |150°59'31" 24°49'46"|151°23' 19" 25° 53'16"[151° 47' 14" 26° 56' 37"|152° 11' 14" 27°59'49"|152° 35' 21" 29° 02' 52"(152° 59' 33" 30° 05'44"(153° 23' 52" 31° 08'27"|153°48' 16" 32° 11' 00"
74° |152°12' 18" 24°49'46"|152° 34' 50" 25° 53' 16"[152° 57' 29" 26° 56' 37"|153° 20" 15" 27°59' 49"| 153° 43' 08" 29° 02' 52"(154° 06' 07" 30° 05'44"(154° 29' 12" 31° 08'27"|154° 52' 23" 32° 11' 00"
75° |153°28'03" 24°49'46"|153°49' 16" 25° 53'16"[154° 10" 38" 26° 56' 37"|154° 32' 06" 27°59'49"| 154° 53' 42" 29° 02' 52"(155° 15' 25" 30° 05'44"(155° 37' 14" 31° 08'27"|155° 59' 10" 32° 11' 00"
76° |154°46'54" 24° 49'46"|155° 06' 47" 25° 53' 16"[155° 26' 47" 26° 56' 37"| 155° 46' 56" 27° 59' 49"|156° 07' 12" 29° 02' 52"(156° 27' 36" 30° 05'44"(156° 48' 08" 31° 08'27"|157° 08'46" 32° 11' 00"
77° |156°09' 01" 24°49'46"|156° 27' 30" 25° 53' 16"[156° 46' 08" 26° 56' 37"|157° 04' 55" 27°59' 49"|157° 23' 50" 29° 02' 52"[157° 42' 52" 30° 05'44"(158° 02' 03" 31° 08'27"{158°21'21" 32° 11' 00"
78° |157°34'34" 24°49'46"|157°51' 38" 25° 53'16"[158° 08' 51" 26° 56' 37"|158° 26' 13" 27° 59' 49"| 158° 43' 43" 29° 02' 52"(159° 01' 22" 30° 05'44"(159° 19' 09" 31° 08'27"|159° 37' 05" 32° 11' 00"
79° |159°03'42" 24°49'46"|159° 19' 18" 25° 53' 16"[159° 35' 04" 26° 56' 37"|159° 51' 00" 27°59' 49"|160° 07' 04" 29° 02' 52"[160° 23' 17" 30° 05'44"(160° 39' 38" 31° 08'27"|160° 56' 08" 32° 11' 00"
80° |160°36'35" 24°49'46"|160° 50' 43" 25° 53'16"[161° 05' 00" 26° 56' 37"|161° 19'26" 27°59'49"|161° 34' 02" 29° 02' 52"(161° 48' 47" 30° 05'44"(162° 03' 41" 31° 08'27"|162° 18'43" 32° 11' 00"
81° |162°13'23" 24°49'46"|162° 26' 00" 25° 53' 16"[162° 38' 47" 26° 56' 37"|162° 51' 44" 27°59' 49"| 163° 04' 49" 29° 02' 52"(163° 18' 04" 30° 05'44"(163° 31'28" 31°08'27"|163°45'01" 32° 11' 00"
82° |163°54' 15" 24°49'46"|164° 05' 20" 25° 53' 16"[164° 16' 36" 26° 56' 37"|164° 28' 01" 27°59' 49"|164° 39' 36" 29° 02' 52"[164° 51' 19" 30° 05'44"(165° 03' 12" 31° 08'27"|165° 15' 13" 32° 11' 00"
83° |165°39' 18" 24°49'46"|165° 48' 53" 25° 53' 16"[165° 58' 37" 26° 56' 37"|166° 08' 30" 27°59'49"|166° 18' 32" 29° 02' 52"(166° 28' 43" 30° 05'44"(166° 39' 03" 31° 08'27"|166° 49' 32" 32° 11' 00"
84° |167°28'42" 24°49'46"|167° 36' 45" 25° 53' 16"[167° 44' 57" 26° 56' 37"|167° 53' 19" 27°59'49"|168° 01'48" 29° 02' 52"(168° 10' 27" 30° 05'44"(168° 19' 14" 31° 08'27"|168°28' 09" 32° 11' 00"
85° |169°22'32" 24°49'46"|169°29' 05" 25° 53'16"[169° 35'47" 26° 56' 37"|169° 42' 37" 27°59' 49"|169° 49' 35" 29° 02' 52"(169° 56' 40" 30° 05'44"(170° 03' 54" 31° 08'27"{170° 11' 15" 32° 11' 00"
86° |171°20'53" 24°49'46"|171°25'58" 25°53'16"[171°31' 11" 26° 56' 37"|171° 36' 32" 27°59'49"|171° 41' 59" 29°02' 52"(171° 47' 33" 30° 05'44"(171°53' 15" 31°08'27"{171°59' 02" 32° 11' 00"
87° |173°23'48" 24°49'46"|173°27' 30" 25°53'16"[173° 31' 17" 26° 56' 37"|173° 35' 10" 27°59'49"|173° 39' 09" 29°02' 52"(173° 43' 14" 30° 05'44"(173° 47' 24" 31°08'27"{173°51'40" 32° 11' 00"
88° |175°31'20" 24°49'46"|175°33' 41" 25°53'16"[175° 36' 07" 26° 56' 37"|175° 38' 37" 27°59'49"[175° 41' 11" 29° 02' 52"[175° 43' 49" 30° 05'44"(175° 46' 32" 31° 08'27"|175°49' 18" 32° 11' 00"
89° |177°43'25" 24°49'46"|177°44' 32" 25° 53' 16"|177° 45' 42" 26° 56' 37"| 177° 46' 53" 27°59'49"|177° 48' 07" 29° 02' 52"[177° 49'24" 30° 05'44"[177° 50' 42" 31° 08'27"[177°52' 03" 32° 11' 00"

ctp. 13 u3 57




ST 2h 00m 2h 04m 2h 08m 2h 12m 2h 16m 2h 20m 2h 24m 2h 28m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° |117°54'31" 32°11'00"|118° 51' 54" 33° 13'23"[119° 49'26" 34° 15'35"|120° 47' 07" 35° 17'37"[121° 44' 57" 36° 19'28"(122° 42' 57" 37°21'09"|123° 41' 06" 38° 22'39"|124° 39' 24" 39° 23' 58"
1° [118°15'59" 32°11'00"[119° 13" 12" 33° 13'23"|120° 10' 33" 34° 15'35"|121° 08' 03" 35°17'37"|122° 05'42" 36° 19'28"|123° 03'30" 37°21'09"|124° 01'27" 38°22'39"(124°59'33" 39° 23'58"
2° |118°37'19" 32°11'00"|119°34' 21" 33° 13'23"[120° 31'32" 34° 15'35"[121°28' 51" 35° 17'37"[122° 26' 19" 36° 19'28"[123°23'55" 37°21'09"|124° 21'39" 38° 22'39"|125° 19'33" 39° 23'58"
3° |118°58'31" 32°11'00"|119° 55' 24" 33° 13'23"[120° 52' 24" 34° 15'35"|121° 49' 31" 35° 17' 37" 122° 46' 47" 36° 19'28"(123° 44' 11" 37° 21' 09" 124° 41' 44" 38° 22' 39"|125° 39' 24" 39° 23' 58"
4° (119°19'38" 32°11'00"[120° 16' 19" 33° 13'23"[121° 13'08" 34° 15'35"|122° 10' 04" 35°17'37"|123° 07' 08" 36° 19'28"|124° 04' 20" 37° 21'09"|125° 01'40" 38° 22'39"(125° 59' 08" 39° 23' 58"
5° |119°40'39" 32°11'00"|120°37' 09" 33° 13'23"[121° 33'47" 34° 15'35"[122° 30' 31" 35° 17'37"[123° 27' 24" 36° 19'28"(124° 24' 23" 37° 21'09"|125° 21' 30" 38° 22'39"|126° 18'45" 39° 23' 58"
6° |120°01'35" 32°11'00"|120° 57' 54" 33° 13'23"[121° 54' 20" 34° 15'35"|122° 50' 53" 35° 17' 37" 123° 47' 33" 36° 19' 28"(124° 44' 20" 37° 21' 09" 125° 41' 14" 38° 22' 39"|126° 38' 16" 39° 23' 58"
7° |120°22'26" 32°11'00"|121°18' 34" 33° 13'23"[122° 14'49" 34° 15'35"[123° 11' 10" 35° 17'37"[124° 07' 37" 36° 19'28"(125° 04' 11" 37° 21'09"|126° 00' 53" 38° 22' 39"|126° 57' 41" 39° 23' 58"
8° |120°43'15" 32°11'00"|121°39" 11" 33° 13'23"[122° 35' 13" 34° 15'35"|123° 31'22" 35° 17'37"[124° 27' 37" 36° 19'28"(125° 23'58" 37°21'09"|126° 20' 26" 38° 22'39"|127° 17' 01" 39° 23'58"
9° |121°04'00" 32°11'00"|121°59' 45" 33° 13'23"[122° 55'35" 34° 15'35"[123° 51' 31" 35° 17' 37" 124° 47' 33" 36° 19'28"(125° 43'42" 37° 21'09"|126° 39' 56" 38° 22'39"|127°36' 17" 39° 23' 58"
10° [121°24'43" 32°11'00"[122°20' 16" 33° 13'23"|123° 15'54" 34° 15'35"|124° 11' 37" 35°17'37"|125° 07' 27" 36° 19'28"|126° 03' 22" 37° 21'09"|126° 59'23" 38° 22'39"(127° 55'30" 39° 23' 58"
11° [121°45'25" 32° 11'00"| 122° 40' 45" 33° 13'23"|123° 36' 11" 34° 15'35"|124° 31'41" 35°17'37"|125° 27" 17" 36° 19' 28"|126° 22' 59" 37° 21'09"|127° 18'46" 38° 22'39"(128° 14'39" 39° 23' 58"
12° [122°06'06" 32°11'00"[123°01' 14" 33° 13'23"|123° 56' 26" 34° 15'35"|124° 51'44" 35°17'37"|125° 47' 07" 36° 19'28"|126° 42' 34" 37° 21'09"|127° 38' 08" 38° 22'39"(128° 33'46" 39° 23' 58"
13° [122°26'46" 32° 11'00"[123°21' 42" 33° 13'23"|124° 16'41" 34° 15'35"|125° 11'46" 35°17'37"|126° 06' 55" 36° 19'28"|127° 02' 09" 37°21'09"|127° 57'28" 38° 22'39"(128° 52' 52" 39° 23' 58"
14° [122°47'28" 32°11'00"[123°42' 10" 33° 13'23"|124° 36' 56" 34° 15'35"|125° 31'47" 35°17'37"|126° 26' 42" 36° 19'28"|127° 21'42" 37°21'09"|128° 16'47" 38°22'39"(129° 11'57" 39° 23'58"
15° [123°08'10" 32° 11'00"|124°02' 39" 33° 13'23"|124° 57" 12" 34° 15'35"|125° 51'49" 35°17'37"|126° 46' 30" 36° 19'28"|127° 41' 16" 37°21'09"|128° 36' 06" 38° 22'39"(129°31'01" 39° 23' 58"
16° [123°28'54" 32°11'00"[124°23' 10" 33° 13'23"|125° 17'29" 34° 15'35"|126° 11' 52" 35°17'37"|127° 06' 19" 36° 19'28"|128° 00' 50" 37° 21'09"|128° 55'26" 38° 22' 39"(129° 50' 05" 39° 23' 58"
17° [123°49'41" 32° 11'00"| 124° 43' 43" 33° 13'23"|125° 37" 48" 34° 15'35"|126° 31' 57" 35°17'37"|127° 26' 10" 36° 19'28"|128° 20' 26" 37° 21'09"|129° 14' 46" 38° 22'39"(130° 09' 10" 39° 23' 58"
18° [124°10'31" 32°11'00"[125° 04' 19" 33° 13'23"|125° 58' 10" 34° 15'35"|126° 52' 04" 35°17'37"|127° 46' 02" 36° 19'28"|128° 40' 03" 37° 21'09"|129° 34' 08" 38° 22'39"(130°28' 17" 39° 23'58"
19° [124°31'25" 32° 11'00"[125° 24' 59" 33° 13'23"|126° 18'35" 34° 15'35"|127° 12' 15" 35°17'37"|128° 05' 58" 36° 19'28"|128° 59'44" 37° 21'09"|129° 53' 33" 38° 22'39"(130° 47'26" 39° 23' 58"
20° |124°52'23" 32°11'00"|125° 45' 43" 33° 13'23"[126° 39' 04" 34° 15'35"|127° 32'29" 35°17'37"|128° 25'56" 36° 19'28"(129° 19'27" 37°21'09"130° 13' 01" 38°22'39"|131°06'38" 39° 23' 58"
21° |125°13'27" 32°11'00"|126° 06' 32" 33° 13'23"[126° 59' 38" 34° 15'35"|127° 52'48" 35° 17' 37"|128° 45' 59" 36° 19' 28"(129° 39' 14" 37°21'09"[130° 32' 32" 38° 22'39"|131°25'53" 39° 23' 58"
22° |125°34'37" 32°11'00"|126°27' 26" 33° 13'23"[127° 20" 18" 34°15'35"|128° 13' 11" 35°17'37"|129° 06' 07" 36° 19'28"[129° 59' 06" 37°21'09"[130° 52' 07" 38° 22'39"|131°45' 12" 39° 23' 58"
23° |125°55'53" 32°11'00"|126° 48' 27" 33° 13'23"[127° 41' 03" 34° 15'35"|128° 33'41" 35° 17'37"[129° 26'21" 36° 19' 28"[130° 19'03" 37°21'09"[131° 11'48" 38° 22'39"|132° 04' 36" 39° 23' 58"
24° |126°17'17" 32°11'00"|127°09' 35" 33° 13'23"[128° 01' 55" 34° 15'35"|128° 54' 17" 35° 17' 37"|129° 46' 40" 36° 19' 28"[130° 39' 06" 37°21'09"[131° 31' 34" 38° 22'39"|132° 24' 05" 39° 23' 58"
25° |126°38'49" 32°11'00"|127°30' 51" 33° 13'23"[128° 22'55" 34° 15'35"|129° 15' 00" 35° 17' 37"|130° 07' 07" 36° 19' 28"[130° 59' 16" 37°21'09"[131° 51' 27" 38° 22' 39"|132° 43'40" 39° 23' 58"
26° |127°00'30" 32°11'00"|127°52' 16" 33° 13'23"[128° 44' 03" 34° 15'35"|129° 35'51" 35° 17' 37"|130° 27' 41" 36° 19'28"[131° 19'33" 37°21'09"[132° 11'26" 38° 22'39"|133° 03'22" 39° 23' 58"
27° |127°22'21" 32°11'00"|128° 13' 50" 33° 13'23"[129° 05'20" 34° 15'35"|129° 56' 51" 35° 17' 37"| 130° 48' 24" 36° 19' 28"[131° 39' 58" 37°21'09"[132° 31' 34" 38° 22'39"|133°23' 11" 39° 23' 58"
28° |127°44'23" 32°11'00"|128° 35' 34" 33° 13'23"[129° 26' 47" 34° 15'35"|130° 18' 01" 35° 17'37"[131° 09' 16" 36° 19' 28"(132° 00' 32" 37°21'09"[132° 51' 50" 38° 22'39"|133°43'09" 39° 23' 58"
29° |128°06'35" 32°11'00"|128°57' 30" 33° 13'23"[129° 48'25" 34° 15'35"|130° 39'20" 35°17'37"[131°30' 17" 36° 19'28"[132° 21' 15" 37°21'09"[133° 12' 15" 38°22'39"|134° 03' 15" 39° 23' 58"
30° |128°29'00" 32°11'00"|129°19' 37" 33°13'23"[130° 10" 14" 34° 15'35"|131° 00' 51" 35° 17'37"|131° 51' 30" 36° 19' 28"(132° 42' 09" 37°21'09"[133° 32' 50" 38° 22'39"|134°23'31" 39° 23' 58"
31° |128°51'39" 32°11'00"|129°41' 57" 33° 13'23"[130° 32' 15" 34° 15'35"|131° 22' 34" 35° 17' 37"|132° 12' 54" 36° 19' 28"[133° 03' 14" 37°21'09"[133° 53' 36" 38° 22' 39"|134° 43' 58" 39° 23' 58"
32° |129°14'31" 32°11'00"|130° 04' 30" 33° 13'23"[130° 54' 30" 34° 15'35"|131° 44' 30" 35° 17' 37"|132° 34' 30" 36° 19' 28"[133° 24' 31" 37°21'09"[134° 14' 33" 38° 22'39"|135° 04' 36" 39° 23' 58"
33° |129°37'38" 32°11'00"|130°27' 19" 33°13'23"[131° 16'59" 34° 15'35"|132° 06'39" 35° 17'37"|132° 56' 20" 36° 19' 28"[133° 46' 01" 37°21'09"[134° 35'43" 38° 22' 39"|135° 25' 26" 39° 23' 58"
34° |130°01'02" 32°11'00"|130° 50" 22" 33° 13'23"[131° 39'43" 34° 15'35"|132°29'03" 35° 17'37"|133° 18'24" 36° 19' 28"[134° 07' 45" 37°21'09"[134° 57' 07" 38° 22'39"|135° 46'29" 39° 23' 58"
35° |130°24'42" 32°11'00"|131°13'43" 33°13'23"[132° 02'43" 34° 15'35"|132° 51'43" 35° 17' 37"|133° 40'43" 36° 19' 28"[134° 29'44" 37°21'09"[135° 18' 44" 38° 22'39"|136° 07' 46" 39° 23' 58"
36° |130°48'41" 32°11'00"|131°37'20" 33°13'23"[132° 26' 00" 34° 15'35"|133° 14'39" 35° 17'37"|134° 03' 18" 36° 19' 28"[134° 51'58" 37°21'09"[135° 40' 37" 38° 22'39"|136°29' 17" 39° 23' 58"
37° |131°12'58" 32°11'00"|132°01' 17" 33° 13'23"[132° 49'35" 34° 15'35"|133° 37' 53" 35° 17'37"|134° 26' 11" 36° 19' 28"[135° 14'28" 37°21'09"[136° 02' 46" 38° 22' 39"|136° 51' 04" 39° 23' 58"
38° |131°37'36" 32°11'00"|132°25'33" 33°13'23"[133° 13'30" 34° 15'35"|134° 01'26" 35° 17' 37"|134° 49'21" 36° 19' 28"[135° 37' 17" 37°21'09"[136° 25' 13" 38° 22'39"|137° 13' 08" 39° 23' 58"
39° |132°02'36" 32°11'00"|132°50" 10" 33° 13'23"[133° 37' 44" 34° 15'35"|134° 25' 18" 35° 17' 37"|135° 12' 51" 36° 19' 28"[136° 00' 24" 37° 21'09"[136° 47' 57" 38° 22'39"|137°35'30" 39° 23' 58"
40° [132°27'58" 32°11'00"[133° 15' 10" 33° 13'23"[134° 02'21" 34° 15'35"|134° 49'31" 35°17'37"|135° 36'42" 36° 19'28"|136° 23'51" 37°21'09"|137° 11' 01" 38°22'39"(137°58' 11" 39° 23' 58"
41° [132°53'44" 32° 11'00"[133°40' 32" 33° 13'23"[134° 27' 20" 34° 15'35"|135° 14' 07" 35°17'37"|136° 00' 54" 36° 19'28"|136° 47' 40" 37° 21'09"|137° 34'25" 38°22'39"(138°21' 11" 39° 23' 58"
42° [133°19'56" 32° 11'00"[134° 06' 20" 33° 13'23"[134° 52'44" 34° 15'35"|135° 39' 06" 35°17'37"|136° 25'28" 36° 19'28"|137° 11'50" 37°21'09"|137° 58' 11" 38° 22' 39"(138° 44' 32" 39° 23' 58"
43° [133°46'34" 32° 11'00"|134° 32' 34" 33° 13'23"[135° 18'32" 34° 15'35"|136° 04' 30" 35°17'37"|136° 50' 27" 36° 19'28"|137° 36' 24" 37° 21'09"|138° 22'20" 38° 22'39"(139°08' 16" 39° 23' 58"
44° (134°13'41" 32° 11'00"[ 134° 59' 15" 33° 13'23"[135° 44'48" 34° 15'35"|136° 30' 21" 35°17'37"|137° 15'52" 36° 19'28"|138° 01' 23" 37° 21'09"|138° 46' 54" 38° 22' 39"(139° 32' 24" 39° 23' 58"
45° [134°41'18" 32° 11'00"[135° 26' 26" 33° 13'23"[136° 11' 33" 34° 15'35"|136° 56' 39" 35°17'37"|137° 41'44" 36° 19'28"|138° 26'48" 37°21'09"|139° 11'53" 38° 22' 39"(139° 56' 56" 39° 23' 58"
46° [135°09'26" 32° 11'00"|135° 54' 07" 33° 13'23"[136° 38'47" 34° 15'35"|137° 23'26" 35°17'37"|138° 08' 04" 36° 19'28"|138° 52'42" 37°21'09"|139° 37' 19" 38° 22'39"(140° 21'55" 39° 23' 58"
47° [135°38'08" 32° 11'00"[136°22' 21" 33° 13'23"[137° 06' 33" 34° 15'35"|137° 50'44" 35°17'37"|138° 34' 54" 36° 19'28"|139° 19' 04" 37° 21'09"|140° 03' 13" 38° 22'39"(140° 47'22" 39° 23' 58"
48° [136°07'24" 32° 11'00"[136° 51' 09" 33° 13'23"[137° 34' 52" 34° 15'35"|138° 18'35" 35°17'37"|139° 02' 17" 36° 19'28"|139° 45'58" 37° 21'09"|140° 29'38" 38° 22'39"(141°13' 18" 39° 23'58"
49° (136°37'18" 32°11'00"[137°20' 33" 33° 13'23"[138°03'47" 34° 15'35"|138°47' 00" 35°17'37"|139°30' 12" 36° 19'28"|140° 13'24" 37° 21'09"|140° 56' 35" 38° 22' 39"(141° 39'46" 39° 23' 58"
50° |137°07'51" 32°11'00"|137°50' 35" 33°13'23"[138° 33' 19" 34° 15'35"|139° 16' 02" 35° 17' 37"|139° 58'43" 36° 19' 28"[140° 41' 25" 37°21'09"[141° 24' 06" 38° 22' 39"|142° 06' 46" 39° 23' 58"
51° |137°39'05" 32°11'00"|138°21' 18" 33° 13'23"[139° 03' 30" 34° 15'35"|139° 45'41" 35° 17' 37"|140° 27' 52" 36° 19' 28"[141° 10' 02" 37°21'09"[141° 52' 12" 38° 22'39"|142° 34' 21" 39° 23' 58"
52° |138°11'03" 32°11'00"|138° 52' 43" 33° 13'23"[139° 34' 23" 34° 15'35"|140° 16' 02" 35° 17' 37"| 140° 57' 40" 36° 19' 28"[141° 39' 18" 37°21'09"[142° 20' 56" 38° 22' 39"|143° 02' 33" 39° 23' 58"
53° |138°43'46" 32°11'00"|139°24' 53" 33° 13'23"[140° 05' 59" 34° 15' 35"| 140° 47' 05" 35° 17' 37"|141° 28' 10" 36° 19' 28"[142° 09' 15" 37°21'09"[142° 50" 19" 38° 22'39"|143°31'23" 39° 23' 58"
54° |139°17'18" 32°11'00"|139°57' 50" 33° 13'23"[140° 38'22" 34° 15'35"|141° 18'53" 35° 17' 37"|141° 59' 24" 36° 19' 28"[142° 39' 54" 37° 21'09"[143° 20' 25" 38° 22' 39"|144° 00' 55" 39° 23' 58"
55° |139°51'41" 32°11'00"|140° 31' 38" 33° 13'23"[141° 11'33" 34° 15'35"|141° 51'29" 35° 17' 37"|142° 31' 24" 36° 19' 28"[143° 11' 19" 37°21'09"(143° 51' 14" 38° 22' 39"|144° 31' 09" 39° 23' 58"
56° |140°26'58" 32°11'00"|141°06' 17" 33° 13'23"[141° 45'36" 34° 15'35"|142° 24' 55" 35° 17' 37"| 143° 04' 14" 36° 19' 28"[143° 43' 32" 37°21'09"[144° 22' 51" 38° 22' 39"|145° 02' 09" 39° 23' 58"
57° |141°03'12" 32°11'00"|141°41' 53" 33° 13'23"[142° 20" 34" 34° 15'35"|142° 59' 15" 35° 17' 37"|143° 37' 55" 36° 19' 28"[144° 16' 36" 37° 21'09"[144° 55' 17" 38° 22' 39"|145° 33' 58" 39° 23' 58"
58° |141°40'26" 32°11'00"|142°18'28" 33° 13'23"[142° 56'29" 34° 15'35"|143° 34' 30" 35° 17'37"|144° 12' 31" 36° 19' 28"[144° 50' 33" 37°21'09"[145° 28' 35" 38° 22' 39"|146° 06' 37" 39° 23' 58"
59° |142°18'44" 32°11'00"|142° 56' 04" 33° 13'23"[143° 33' 24" 34° 15'35"|144° 10'45" 35° 17' 37"| 144° 48' 06" 36° 19' 28"[145° 25' 27" 37°21'09"[146° 02' 49" 38° 22' 39"|146° 40' 11" 39° 23' 58"
60° |142°58'09" 32°11'00"|143°34' 47" 33° 13'23"[144° 11'24" 34° 15'35"| 144° 48' 03" 35° 17' 37"|145° 24' 41" 36° 19' 28"[146° 01' 21" 37°21'09"[146° 38' 01" 38° 22' 39"|147° 14' 42" 39° 23' 58"
61° |143°38'45" 32°11'00"|144° 14' 38" 33° 13'23"[144° 50' 32" 34° 15'35"|145° 26' 27" 35° 17' 37"|146° 02' 22" 36° 19' 28"[146° 38' 18" 37°21'09"[147° 14' 15" 38° 22'39"|147°50' 13" 39° 23' 58"
62° |144°20'37" 32°11'00"|144° 55' 44" 33° 13'23"[145° 30' 52" 34° 15'35"|146° 06' 01" 35° 17' 37"|146° 41' 11" 36° 19' 28"[147° 16' 23" 37°21'09"[147° 51' 35" 38° 22' 39"|148° 26' 48" 39° 23' 58"
63° |145°03'48" 32°11'00"|145°38' 07" 33° 13'23"[146° 12'28" 34° 15'35"|146° 46' 50" 35° 17' 37"|147° 21' 13" 36° 19' 28"[147° 55' 38" 37°21'09"(148° 30' 04" 38° 22' 39"|149° 04' 32" 39° 23' 58"
64° |145°48'23" 32°11'00"|146°21' 53" 33° 13'23"[146° 55' 24" 34° 15' 35"| 147° 28' 58" 35° 17' 37"|148° 02' 33" 36° 19' 28"(148° 36' 09" 37°21'09"[149° 09' 47" 38° 22' 39"|149° 43' 27" 39° 23' 58"
65° |146°34'27" 32°11'00"|147°07' 06" 33° 13'23"[147° 39'46" 34° 15'35"|148° 12'29" 35° 17'37"|148° 45' 13" 36° 19' 28"[149° 18' 00" 37°21'09"[149° 50' 48" 38° 22' 39"|150° 23' 39" 39° 23' 58"
66° |147°22'05" 32°11'00"|147°53' 51" 33° 13'23"[148° 25'39" 34° 15'35"|148° 57'29" 35° 17' 37"|149° 29'21" 36° 19' 28"[150° 01' 15" 37°21'09"[150° 33' 12" 38° 22'39"|151° 05' 11" 39° 23' 58"
66°32' |147°48' 11" 32°11'00"|148° 19' 27" 33° 13'23"|148° 50' 45" 34° 15'35"[149° 22' 06" 35° 17'37"|149° 53' 30" 36° 19' 28"(150° 24' 56" 37° 21' 09"|150° 56' 25" 38° 22' 39"|151° 27' 55" 39° 23' 58"
66° 33" |147°49'00" 32°11'00"|148°20" 15" 33° 13'23"|148° 51'33" 34° 15'35"[149° 22' 53" 35° 17' 37" 149° 54' 16" 36° 19' 28"( 150° 25'41" 37° 21' 09"|150° 57' 08" 38° 22' 39"|151° 28' 38" 39° 23' 58"
66°34' |147°49'49" 32°11'00"|148°21' 04" 33° 13'23"|148° 52' 20" 34° 15'35"|149° 23'40" 35° 17'37"|149° 55' 01" 36° 19'28"(150° 26' 26" 37° 21' 09"|150° 57' 52" 38° 22'39"|151°29' 21" 39° 23' 58"
67° |148°11'24" 32°11'00"|148° 42' 14" 33° 13'23"[149° 13' 07" 34° 15'35"| 149° 44' 02" 35° 17' 37"|150° 15' 00" 36° 19' 28"[150° 46' 01" 37°21'09"[151° 17' 04" 38° 22'39"|151°48' 10" 39° 23' 58"
68° |149°02'28" 32°11'00"|149°32' 21" 33°13'23"[150° 02' 16" 34° 15'35"|150° 32' 15" 35° 17'37"|151° 02' 17" 36° 19'28"[151° 32'21" 37°21'09"[152° 02' 29" 38° 22'39"|152° 32' 40" 39° 23' 58"
69° |149°55'25" 32°11'00"|150° 24' 18" 33° 13'23"[150° 53' 14" 34° 15'35"|151° 22' 14" 35° 17'37"|151° 51' 17" 36° 19' 28"[152° 20' 23" 37°21'09"[152° 49' 33" 38° 22' 39"|153° 18' 46" 39° 23' 58"
70° |150°50'21" 32°11'00"|151° 18" 11" 33° 13'23"[151° 46' 06" 34° 15'35"|152° 14' 05" 35° 17' 37"|152° 42' 07" 36° 19' 28"[153° 10" 13" 37°21'09"[153° 38' 23" 38° 22' 39"|154° 06' 36" 39° 23' 58"
71° |151°47'23" 32°11'00"|152° 14' 09" 33° 13'23"[152° 40' 59" 34° 15'35"|153° 07' 54" 35° 17' 37"| 153° 34' 54" 36° 19' 28"[154° 01' 57" 37°21'09"[154° 29' 04" 38° 22' 39"|154° 56' 16" 39° 23' 58"
72° |152°46'38" 32°11'00"|153°12' 17" 33°13'23"[153° 38' 02" 34° 15'35"|154° 03' 50" 35° 17' 37"| 154° 29' 44" 36° 19' 28"[154° 55' 42" 37° 21'09"[155° 21' 45" 38° 22' 39"|155° 47' 52" 39° 23' 58"
73° |153°48'16" 32°11'00"|154° 12' 45" 33° 13'23"[154° 37'20" 34° 15'35"|155° 02' 01" 35° 17' 37"| 155° 26' 46" 36° 19' 28"[155° 51' 37" 37°21'09"[156° 16' 33" 38° 22' 39"|156° 41' 33" 39° 23' 58"
74° |154°52'23" 32°11'00"|155° 15' 41" 33° 13'23"[155° 39' 04" 34° 15'35"|156° 02' 34" 35° 17' 37"|156° 26' 09" 36° 19' 28"[156° 49' 49" 37°21'09"[157° 13' 35" 38° 22'39"|157° 37' 26" 39° 23' 58"
75° |155°59' 10" 32°11'00"|156° 21" 13" 33° 13'23"[156° 43' 23" 34° 15'35"|157° 05' 38" 35° 17' 37"|157° 28' 00" 36° 19' 28"[157° 50' 27" 37°21'09"[158° 13' 00" 38° 22'39"|158° 35' 39" 39° 23' 58"
76° |157°08'46" 32°11'00"|157°29' 32" 33°13'23"[157° 50' 24" 34° 15'35"|158° 11'23" 35° 17' 37"|158° 32' 29" 36° 19' 28"[158° 53'41" 37°21'09"[159° 14' 59" 38° 22' 39"|159° 36' 23" 39° 23' 58"
77° |158°21'21" 32°11'00"|158° 40" 46" 33° 13'23"[159° 00" 19" 34° 15'35"|159° 19' 59" 35° 17' 37"|159° 39' 46" 36° 19' 28"[159° 59' 40" 37°21'09"[160° 19' 40" 38° 22' 39"|160° 39' 46" 39° 23' 58"
78° |159°37'05" 32°11'00"|159° 55' 08" 33° 13'23"[160° 13' 18" 34° 15'35"|160° 31'36" 35° 17' 37"|160° 50' 02" 36° 19' 28"[161° 08' 34" 37°21'09"[161° 27' 14" 38° 22'39"|161°46' 00" 39° 23' 58"
79° |160°56'08" 32°11'00"|161° 12" 46" 33° 13'23"[161°29'32" 34° 15'35"|161° 46'26" 35° 17'37"|162° 03'27" 36° 19' 28"[162° 20' 36" 37°21'09"[162° 37' 52" 38° 22'39"|162° 55' 15" 39° 23' 58"
80° |162°18'43" 32°11'00"|162° 33' 54" 33° 13'23"[162° 49' 13" 34° 15'35"|163° 04' 40" 35° 17' 37"|163° 20' 14" 36° 19' 28"[163° 35' 57" 37°21'09"[163° 51' 47" 38° 22' 39"|164° 07' 44" 39° 23' 58"
81° |163°45'01" 32°11'00"|163° 58' 42" 33° 13'23"[164° 12'32" 34° 15'35"|164° 26'29" 35° 17' 37"| 164° 40' 35" 36° 19' 28"[164° 54' 48" 37°21'09"[165° 09' 09" 38° 22' 39"|165° 23' 38" 39° 23' 58"
82° |165°15'13" 32°11'00"|165°27' 23" 33° 13'23"[165° 39'41" 34° 15'35"|165° 52' 08" 35° 17' 37"|166° 04' 42" 36° 19' 28"[166° 17' 24" 37°21'09"[166° 30" 14" 38° 22' 39"|166° 43' 11" 39° 23' 58"
83° |166°49'32" 32°11'00"|167°00' 09" 33°13'23"[167° 10'54" 34° 15'35"|167° 21'47" 35° 17' 37"|167° 32'48" 36° 19' 28"[167° 43' 57" 37°21'09"[167° 55' 13" 38° 22'39"|168° 06' 37" 39° 23' 58"
84° |168°28'09" 32°11'00"|168°37' 12" 33° 13'23"[168° 46'23" 34° 15'35"|168° 55'41" 35° 17' 37"|169° 05' 07" 36° 19' 28"[169° 14' 41" 37°21'09"[169° 24' 22" 38° 22' 39"|169° 34' 10" 39° 23' 58"
85° |170°11' 15" 32°11'00"|170° 18' 44" 33° 13'23"[170° 26' 20" 34° 15'35"|170° 34' 03" 35° 17'37"|170° 41' 53" 36° 19' 28"[170° 49' 50" 37°21'09"[170° 57' 54" 38° 22'39"|171° 06' 04" 39° 23' 58"
86° |171°59'02" 32°11'00"|172°04' 57" 33°13'23"[172° 10'58" 34° 15'35"|172° 17' 05" 35°17'37"|172° 23' 19" 36° 19'28"[172°29'39" 37°21'09"(172° 36' 05" 38° 22'39"|172°42'36" 39° 23'58"
87° |173°51'40" 32°11'00"|173°56' 02" 33° 13'23"[174° 00'29" 34° 15'35"|174° 05' 01" 35°17'37"|174° 09' 38" 36° 19' 28"[174° 14' 21" 37°21'09"(174° 19' 08" 38° 22'39"|174°24' 01" 39° 23' 58"
88° |175°49'18" 32°11'00"|175°52' 09" 33°13'23"[175° 55' 03" 34° 15'35"|175° 58' 02" 35° 17'37"|176° 01' 04" 36° 19' 28"[176° 04' 10" 37°21'09"(176° 07' 20" 38° 22'39"|176° 10' 33" 39° 23' 58"
89° 1177°52'03" 32°11'00")177°53' 26" 33° 13'23"|177° 54' 51" 34° 15'35"|177° 56' 18" 35° 17'37"|177° 57'48" 36° 19'28"[177° 59' 19" 37°21'09"[178° 00' 53" 38° 22'39"[178° 02' 28" 39° 23' 58"

ctp. 14 u3 57




ST 2h 32m 2h 36m 2h 40m 2h 44m 2h 48m 2h 52m 2h 56m 3h 00m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° |125°37'53" 40°25'07"|126° 36" 31" 41° 26' 04"[127° 35'20" 42° 26'50"| 128° 34' 19" 43°27'26"[129° 33' 29" 44°27' 51" 130° 32'49" 45° 28' 04"|131° 32' 19" 46° 28' 07"|132° 32' 01" 47° 27' 59"
1° [125°57'49" 40°25'07"[126° 56' 14" 41° 26' 04"|127° 54' 49" 42° 26' 50"| 128° 53' 34" 43°27'26"|129° 52' 30" 44°27'51"|130° 51' 35" 45° 28' 04"|131° 50' 50" 46° 28' 07"(132° 50' 16" 47° 27' 59"
2° |126°17'36" 40°25'07"|127° 15' 48" 41° 26' 04"[128° 14' 09" 42° 26'50"| 129° 12' 40" 43°27'26"[130° 11'21" 44°27' 51"[131° 10' 11" 45° 28' 04"|132° 09' 11" 46° 28' 07"|133° 08' 20" 47° 27' 59"
3° |126°37' 14" 40°25'07"|127°35' 13" 41° 26' 04"[128° 33'20" 42° 26'50"|129° 31' 37" 43°27'26"[130° 30' 02" 44°27' 51" 131°28' 38" 45° 28' 04"|132° 27' 22" 46° 28' 07"|133°26' 16" 47° 27' 59"
4° [126°56'45" 40° 25'07"[127° 54' 30" 41° 26'04"| 128° 52' 23" 42° 26'50"|129° 50' 25" 43°27'26"|130° 48' 36" 44°27'51"|131° 46' 56" 45° 28' 04"|132° 45' 25" 46° 28' 07"(133° 44' 03" 47° 27' 59"
5° |127°16'08" 40°25'07"|128° 13' 39" 41°26'04"[129° 11' 19" 42° 26' 50"| 130° 09' 06" 43° 27'26"[131° 07' 02" 44°27' 51"(132° 05' 07" 45° 28' 04"|133° 03' 20" 46° 28' 07"|134°01'42" 47° 27' 59"
6° |127°35'25" 40°25'07"|128° 32' 42" 41°26'04"[129° 30' 07" 42° 26'50"| 130° 27' 40" 43°27'26"[131° 25' 21" 44°27' 51"(132° 23' 11" 45° 28' 04"| 133° 21' 08" 46° 28' 07"|134° 19' 14" 47° 27' 59"
7° |127°54'37" 40° 25'07"|128° 51' 40" 41° 26' 04"[129° 48' 50" 42° 26' 50"| 130° 46' 08" 43° 27' 26" 131° 43' 34" 44° 27' 51" 132° 41' 08" 45° 28' 04" 133° 38' 50" 46° 28' 07"|134° 36' 39" 47° 27' 59"
8° |128°13'43" 40°25'07"|129° 10" 32" 41° 26' 04"[130° 07' 28" 42° 26'50"| 131° 04' 31" 43°27'26"[132° 01'42" 44°27' 51" 132° 59' 00" 45° 28' 04" 133° 56' 25" 46° 28' 07"|134° 53' 59" 47° 27' 59"
9° |128°32'45" 40°25'07"]129°29' 19" 41° 26'04"[130° 26' 01" 42° 26' 50"| 131° 22' 49" 43° 27' 26" 132° 19' 44" 44° 27' 51" 133° 16' 46" 45° 28' 04" 134° 13' 56" 46° 28' 07"|135° 11' 13" 47° 27' 59"
10° [128°51'43" 40°25'07"[129°48' 03" 41°26'04"|130° 44' 29" 42° 26'50"|131° 41' 02" 43°27'26"|132° 37' 42" 44°27'51"|133° 34' 28" 45° 28' 04"|134° 31'22" 46° 28' 07"(135° 28' 22" 47° 27' 59"
11° [129°10'38" 40° 25'07"[130° 06' 43" 41° 26'04"|131° 02' 55" 42° 26'50"|131° 59' 12" 43°27'26"|132° 55' 36" 44°27' 51"|133° 52' 07" 45° 28' 04"| 134° 48' 44" 46° 28' 07"(135° 45' 27" 47° 27' 59"
12° [129°29'31" 40°25'07"[130°25' 21" 41°26'04"|131° 21" 17" 42° 26'50"|132° 17' 19" 43°27'26"|133° 13' 27" 44°27' 51"|134° 09' 42" 45° 28' 04"|135° 06' 02" 46° 28' 07"(136° 02' 29" 47° 27' 59"
13° [129°48'22" 40°25'07"[130°43' 57" 41°26'04"|131° 39'38" 42° 26'50"|132° 35'24" 43°27'26"|133° 31' 16" 44°27' 51"|134° 27' 14" 45° 28' 04"|135° 23' 18" 46° 28' 07"(136° 19'28" 47° 27' 59"
14° [130°07' 11" 40°25'07"[131°02' 31" 41° 26'04"|131° 57' 56" 42° 26' 50"|132° 53' 27" 43°27'26"|133° 49' 03" 44°27' 51"|134° 44' 45" 45° 28' 04"|135° 40' 32" 46° 28' 07"(136° 36' 25" 47° 27' 59"
15° [130°26'00" 40°25'07"[131°21' 05" 41°26'04"|132° 16' 14" 42° 26'50"|133° 11' 29" 43°27'26"|134° 06' 48" 44°27'51"|135° 02' 13" 45° 28' 04"|135° 57' 44" 46° 28' 07"(136° 53' 20" 47° 27' 59"
16° [130°44'49" 40°25'07"[131°39' 38" 41°26'04"|132° 34' 32" 42° 26'50"|133° 29' 30" 43°27'26"|134° 24' 33" 44°27'51"|135° 19'41" 45° 28' 04"|136° 14' 55" 46° 28' 07"(137° 10" 13" 47° 27' 59"
17° [131°03'39" 40°25'07"[131°58' 12" 41°26'04"|132° 52'49" 42° 26'50"|133° 47' 31" 43°27'26"|134° 42' 18" 44°27' 51"|135° 37' 09" 45° 28' 04"|136° 32' 05" 46° 28' 07"(137° 27' 07" 47° 27' 59"
18° [131°22'30" 40°25'07"[132° 16' 47" 41°26'04"|133° 11' 08" 42° 26'50"|134° 05' 33" 43°27'26"|135° 00' 03" 44°27' 51"|135° 54' 37" 45° 28' 04"|136° 49' 16" 46° 28' 07"(137° 44' 00" 47° 27' 59"
19° [131°41'23" 40°25'07"[132°35' 23" 41°26'04"|133°29'28" 42° 26'50"|134° 23' 37" 43°27'26"|135° 17' 49" 44°27'51"|136° 12' 06" 45° 28' 04"|137° 06' 28" 46° 28' 07"(138° 00' 53" 47° 27' 59"
20° |132°00' 18" 40°25'07"|132°54' 02" 41°26'04"[133° 47'50" 42° 26' 50"| 134° 41' 42" 43° 27' 26"|135° 35' 37" 44°27' 51"[136° 29' 37" 45° 28' 04"(137° 23' 40" 46° 28' 07"138° 17'48" 47° 27' 59"
21° |132°19'17" 40° 25'07"|133° 12' 44" 41° 26' 04"[134° 06' 15" 42° 26' 50"| 134° 59' 49" 43° 27' 26"| 135° 53' 27" 44° 27' 51"[136° 47' 09" 45° 28' 04"(137° 40' 55" 46° 28' 07"|138° 34' 44" 47° 27' 59"
22° |132°38'19" 40°25'07"|133°31'29" 41°26' 04"[134° 24' 43" 42° 26' 50"| 135° 18' 00" 43°27'26"|136° 11'21" 44°27' 51"[137° 04' 44" 45° 28' 04"(137° 58' 12" 46° 28' 07"|138° 51'43" 47° 27' 59"
23° |132°57'26" 40°25'07"|133°50' 19" 41°26' 04"[134° 43' 15" 42° 26' 50"| 135° 36" 15" 43°27'26"|136° 29' 17" 44°27' 51"[137° 22' 23" 45° 28'04"(138° 15' 32" 46° 28' 07"139° 08' 45" 47° 27' 59"
24° |133°16'38" 40°25'07"|134°09' 13" 41°26' 04"[135° 01' 52" 42° 26' 50"| 135° 54' 33" 43° 27' 26"| 136° 47' 18" 44° 27' 51"[137° 40' 05" 45° 28' 04"(138° 32' 56" 46° 28' 07"139° 25' 50" 47° 27' 59"
25° |133°35'55" 40°25'07"|134°28' 13" 41°26' 04"[135° 20" 34" 42° 26' 50"| 136° 12' 57" 43°27'26"|137° 05' 23" 44°27' 51"[137° 57' 52" 45° 28' 04"(138° 50' 24" 46° 28' 07"|139° 42' 59" 47° 27' 59"
26° |133°55'20" 40°25'07"|134°47' 19" 41°26' 04"[135° 39'22" 42° 26'50"|136° 31'26" 43°27' 26"|137° 23' 34" 44°27' 51"[138° 15'44" 45° 28' 04"(139° 07' 57" 46° 28' 07"|140° 00' 12" 47° 27' 59"
27° |134°14'51" 40° 25'07"|135° 06' 32" 41° 26' 04"[135° 58' 16" 42° 26' 50"| 136° 50' 02" 43°27' 26"|137° 41' 51" 44°27' 51"[138° 33' 41" 45° 28' 04"(139° 25' 35" 46° 28' 07"|140° 17' 31" 47° 27' 59"
28° |134°34'30" 40°25'07"|135°25' 53" 41°26'04"[136° 17' 18" 42° 26' 50"| 137° 08' 45" 43°27'26"|138° 00" 14" 44°27' 51"[138° 51'45" 45° 28' 04"(139° 43' 19" 46° 28' 07"|140° 34' 56" 47° 27' 59"
29° |134°54'18" 40°25'07"|135°45' 22" 41°26' 04"[136° 36' 27" 42° 26' 50"|137° 27' 35" 43°27'26"|138° 18'45" 44°27' 51"(139° 09' 57" 45° 28' 04"(140° 01' 11" 46° 28' 07"|140° 52' 27" 47° 27' 59"
30° |135°14'15" 40°25'07"|136° 04' 59" 41° 26' 04"[136° 55' 46" 42° 26' 50"| 137° 46' 34" 43° 27' 26"|138° 37' 24" 44°27' 51"[139° 28' 15" 45° 28' 04"(140° 19' 09" 46° 28' 07"|141° 10' 05" 47° 27' 59"
31° |135°34'22" 40°25'07"|136° 24' 47" 41°26' 04"[137° 15' 13" 42° 26' 50"| 138° 05' 41" 43°27'26"|138° 56' 11" 44°27' 51"[139° 46' 43" 45° 28' 04"(140° 37' 16" 46° 28' 07"|141°27' 51" 47° 27' 59"
32° |135°54'40" 40°25'07"|136° 44' 45" 41°26' 04"[137° 34' 51" 42° 26' 50"| 138° 24' 59" 43° 27' 26"|139° 15' 08" 44° 27' 51"[140° 05' 19" 45° 28' 04"(140° 55' 32" 46° 28' 07"|141° 45' 46" 47° 27' 59"
33° |136°15' 10" 40°25'07"|137° 04' 54" 41° 26' 04"[137° 54' 40" 42° 26' 50"| 138° 44' 27" 43° 27' 26"|139° 34' 15" 44° 27' 51"[140° 24' 05" 45° 28' 04"[141° 13' 57" 46° 28' 07"|142° 03' 50" 47° 27' 59"
34° |136°35'52" 40°25'07"|137°25' 16" 41°26' 04"[138° 14' 41" 42° 26' 50"| 139° 04' 07" 43°27' 26"|139° 53' 34" 44° 27' 51"[140° 43' 02" 45° 28' 04"(141° 32' 32" 46° 28' 07"|142° 22' 04" 47° 27' 59"
35° |136°56'48" 40°25'07"|137°45' 50" 41° 26' 04"[138° 34' 54" 42° 26' 50"| 139° 23' 58" 43° 27' 26"| 140° 13' 04" 44°27' 51"[141° 02' 11" 45° 28'04"[141° 51' 19" 46° 28' 07"|142° 40' 28" 47° 27' 59"
36° |137°17'58" 40°25'07"|138° 06' 39" 41°26' 04"[138° 55'20" 42° 26' 50"| 139° 44' 03" 43° 27' 26"| 140° 32' 47" 44°27' 51"[141° 21' 31" 45° 28'04"(142° 10' 17" 46° 28' 07"|142° 59' 04" 47° 27' 59"
37° |137°39'23" 40°25'07"|138°27' 42" 41°26'04"[139° 16' 01" 42° 26' 50"| 140° 04' 22" 43° 27' 26"| 140° 52' 43" 44° 27' 51"[141° 41' 05" 45° 28' 04"(142° 29' 28" 46° 28' 07"|143° 17' 52" 47° 27' 59"
38° |138°01'04" 40°25'07"|138°49' 01" 41°26'04"[139° 36' 58" 42° 26' 50"| 140° 24' 55" 43° 27' 26"| 141° 12' 54" 44° 27' 51"[142° 00' 53" 45° 28' 04"(142° 48' 53" 46° 28' 07"|143° 36' 53" 47° 27' 59"
39° |138°23'03" 40°25'07"|139° 10" 37" 41°26' 04"[139° 58' 10" 42° 26' 50"| 140° 45' 45" 43° 27' 26"| 141° 33' 19" 44° 27' 51"[142° 20' 55" 45° 28' 04"(143° 08' 31" 46° 28' 07"|143° 56' 09" 47° 27' 59"
40° [138°45'20" 40°25'07"[139° 32' 30" 41° 26'04"[140° 19'40" 42° 26'50"|141° 06' 51" 43°27'26"|141° 54' 02" 44°27' 51"|142° 41' 13" 45° 28' 04"|143° 28' 26" 46° 28' 07"(144° 15' 39" 47° 27' 59"
41° [139°07' 57" 40° 25' 07" 139° 54' 42" 41° 26' 04"[ 140° 41' 28" 42° 26'50"| 141° 28' 15" 43°27'26"|142° 15' 01" 44°27' 51"|143° 01' 48" 45° 28' 04"|143° 48' 36" 46° 28' 07"[144° 35' 25" 47° 27' 59"
42° [139°30'54" 40°25'07"[140° 17' 15" 41° 26' 04" 141° 03' 36" 42° 26'50"| 141° 49' 57" 43°27'26"|142° 36' 19" 44°27' 51"|143° 22' 41" 45° 28' 04"|144° 09' 04" 46° 28' 07"|144° 55'28" 47° 27' 59"
43° [139°54'12" 40° 25'07"[ 140° 40' 08" 41° 26'04"[ 141° 26' 04" 42° 26' 50"| 142° 12' 00" 43° 27'26"|142° 57' 56" 44°27' 51"|143° 43' 53" 45° 28' 04"|144° 29' 50" 46° 28' 07"[145° 15'48" 47° 27' 59"
44° [140°17' 54" 40° 25'07"[141°03' 24" 41° 26'04"[ 141° 48' 54" 42° 26' 50"| 142° 34' 24" 43° 27'26"|143° 19' 54" 44°27' 51"|144° 05' 25" 45° 28' 04"|144° 50' 56" 46° 28' 07"[145° 36' 28" 47° 27' 59"
45° [140°42' 00" 40°25'07"[141°27' 03" 41° 26'04"[142° 12' 07" 42° 26'50"|142° 57' 10" 43°27'26"|143° 42' 14" 44°27' 51"|144° 27' 18" 45° 28' 04"|145° 12' 22" 46° 28' 07"(145° 57' 27" 47° 27' 59"
46° [141°06'32" 40° 25'07"[141°51' 08" 41° 26'04"| 142° 35'44" 42° 26'50"|143° 20' 21" 43° 27'26"|144° 04' 57" 44°27' 51"|144° 49' 34" 45° 28' 04"|145° 34' 10" 46° 28' 07"[146° 18'48" 47° 27' 59"
47° (141°31'31"  40° 25'07"[ 142° 15' 39" 41° 26'04"[ 142° 59'47" 42° 26' 50"| 143° 43' 56" 43° 27' 26"|144° 28' 04" 44°27' 51"|145° 12' 13" 45° 28' 04"|145° 56' 22" 46° 28' 07"[146° 40' 31" 47° 27' 59"
48° [141°56'58" 40° 25'07"[142° 40' 38" 41° 26' 04"[ 143° 24' 18" 42° 26' 50"| 144° 07' 57" 43° 27'26"|144° 51' 37" 44°27' 51"|145° 35' 17" 45° 28' 04"|146° 18' 57" 46° 28' 07"[147° 02' 38" 47° 27' 59"
49° [142°22'56" 40°25'07"[143°06' 07" 41° 26'04"[143° 49' 17" 42° 26' 50"| 144° 32' 27" 43° 27'26"|145° 15' 37" 44°27' 51"|145° 58' 48" 45° 28' 04"|146° 41' 58" 46° 28' 07"[147° 25' 09" 47° 27' 59"
50° |142°49'26" 40°25'07"|143°32' 06" 41°26' 04"[144° 14' 46" 42° 26' 50"| 144° 57' 26" 43° 27' 26"| 145° 40' 06" 44° 27' 51"[146° 22' 47" 45° 28' 04"(147° 05' 27" 46° 28' 07"|147° 48' 08" 47° 27' 59"
51° |143°16'30" 40°25'07"|143°58' 39" 41° 26' 04"[144° 40" 48" 42° 26' 50"| 145° 22' 57" 43°27' 26"| 146° 05' 06" 44° 27' 51"[146° 47' 15" 45° 28' 04"(147° 29' 25" 46° 28' 07"|148° 11' 34" 47° 27' 59"
52° |143°44' 10" 40° 25'07"|144° 25' 47" 41° 26' 04"[145° 07' 24" 42° 26' 50"| 145° 49' 01" 43° 27' 26"| 146° 30' 38" 44°27' 51"[147° 12' 15" 45° 28' 04"(147° 53' 53" 46° 28' 07"|148° 35' 31" 47° 27' 59"
53° |144°12'27" 40° 25'07"|144° 53' 31" 41° 26' 04"[145° 34' 35" 42° 26' 50"| 146° 15' 39" 43° 27' 26"| 146° 56' 44" 44° 27' 51"[147° 37' 48" 45° 28'04"(148° 18' 53" 46° 28' 07"|148° 59' 58" 47° 27' 59"
54° |144°41'25" 40° 25'07"|145°21' 55" 41° 26' 04"[146° 02' 25" 42° 26' 50"| 146° 42' 55" 43° 27' 26"| 147° 23' 25" 44° 27' 51"[148° 03' 56" 45° 28' 04"(148° 44' 27" 46° 28' 07"|149° 24' 59" 47° 27' 59"
55° |145°11' 04" 40° 25'07"|145° 50' 59" 41° 26' 04"[146° 30' 54" 42° 26' 50"| 147° 10' 50" 43° 27' 26"| 147° 50' 45" 44° 27' 51"[148° 30' 42" 45° 28' 04"(149° 10' 38" 46° 28' 07"|149° 50' 35" 47° 27' 59"
56° |145°41'28" 40°25'07"|146° 20" 47" 41° 26' 04"[147° 00' 06" 42° 26' 50"| 147° 39' 26" 43° 27' 26"| 148° 18'46" 44°27' 51"[148° 58' 06" 45° 28' 04"(149° 37' 27" 46° 28' 07"|150° 16' 48" 47° 27' 59"
57° |146°12'39" 40°25'07"|146° 51' 21" 41° 26' 04"[147° 30' 03" 42° 26' 50"| 148° 08' 45" 43° 27' 26"| 148° 47' 28" 44° 27' 51"[149° 26' 12" 45° 28' 04"[150° 04' 56" 46° 28' 07"|150° 43' 41" 47° 27' 59"
58° |146°44'40" 40°25'07"|147°22' 43" 41° 26'04"[148° 00" 47" 42° 26'50"| 148° 38' 51" 43°27' 26"| 149° 16' 56" 44° 27' 51"[149° 55' 02" 45° 28' 04"(150° 33' 08" 46° 28' 07"|151° 11' 15" 47° 27' 59"
59° |147°17'34" 40° 25'07"|147° 54' 57" 41° 26' 04"[148° 32' 21" 42° 26' 50"| 149° 09' 46" 43° 27' 26"| 149° 47' 12" 44° 27' 51"[150° 24' 38" 45° 28' 04" 151° 02' 05" 46° 28' 07"|151°39' 33" 47° 27' 59"
60° |147°51'23" 40°25'07"|148°28' 06" 41°26' 04"[149° 04' 49" 42° 26' 50"| 149° 41' 33" 43°27'26"|150° 18' 18" 44° 27' 51"[150° 55' 04" 45° 28' 04" 151° 31' 50" 46° 28' 07"|152° 08' 38" 47° 27' 59"
61° |148°26' 12" 40°25'07"|149°02' 12" 41° 26' 04"[149° 38' 13" 42° 26' 50"| 150° 14' 14" 43°27' 26"|150° 50' 17" 44°27' 51"[151° 26' 21" 45° 28' 04"(152° 02' 27" 46° 28' 07"|152° 38' 33" 47° 27' 59"
62° |149°02'03" 40°25'07"|149°37' 19" 41°26'04"[150° 12' 36" 42° 26' 50"| 150° 47' 54" 43°27' 26"|151° 23' 14" 44°27' 51"[151° 58' 35" 45° 28' 04"(152° 33' 57" 46° 28' 07"|153° 09' 20" 47° 27' 59"
63° |149°39'01" 40°25'07"|150° 13' 31" 41° 26' 04"[150° 48' 03" 42° 26' 50"| 151° 22' 36" 43°27'26"|151° 57' 10" 44°27' 51"[152° 31' 46" 45° 28' 04"(153° 06' 24" 46° 28' 07"|153° 41' 03" 47° 27' 59"
64° |150°17'08" 40°25'07"|150° 50' 52" 41°26' 04"[151° 24' 36" 42° 26' 50"| 151° 58' 23" 43°27' 26"|152° 32' 11" 44°27' 51"[153° 06' 01" 45° 28' 04"(153° 39' 52" 46° 28' 07"|154° 13' 45" 47° 27' 59"
65° |150°56'31" 40°25'07"|151°29' 25" 41°26' 04"[152° 02' 21" 42° 26' 50"| 152° 35' 19" 43°27'26"|153° 08' 19" 44°27' 51"[153° 41' 21" 45° 28' 04"(154° 14' 24" 46° 28' 07"|154° 47' 30" 47° 27' 59"
66° |151°37' 12" 40°25'07"|152° 09' 16" 41°26' 04"[152° 41'22" 42° 26' 50"|153° 13'29" 43°27' 26"| 153° 45' 39" 44° 27' 51"[154° 17' 51" 45° 28' 04"[154° 50' 05" 46° 28' 07"|155° 22' 22" 47° 27' 59"
66°32' |151°59'29" 40° 25' 07"]152° 31' 04" 41° 26' 04"|153° 02' 42" 42° 26' 50"| 153° 34' 23" 43° 27'26"| 154° 06' 05" 44° 27' 51"(154° 37' 50" 45° 28' 04"|155° 09' 37" 46° 28' 07"|155° 41' 26" 47° 27' 59"
66°33' |152°00' 11" 40° 25' 07"]152° 31' 46" 41° 26' 04"|153° 03' 23" 42° 26' 50"| 153° 35' 02" 43° 27' 26"| 154° 06' 44" 44° 27' 51"( 154° 38' 28" 45° 28' 04"| 155° 10' 14" 46° 28' 07"|155° 42' 02" 47° 27' 59"
66°34' |152°00'53" 40°25' 07"]152°32' 27" 41° 26' 04"|153° 04' 03" 42° 26' 50"| 153° 35' 42" 43° 27'26"|154° 07' 22" 44° 27' 51" 154° 39' 06" 45° 28' 04"|155° 10' 51" 46° 28' 07"|155° 42' 38" 47° 27' 59"
67° |152°19'18" 40°25'07"|152° 50" 29" 41°26' 04"[153° 21' 42" 42° 26' 50"| 153° 52' 58" 43° 27' 26"| 154° 24' 16" 44° 27' 51"[154° 55' 37" 45° 28' 04"(155° 26' 59" 46° 28' 07"|155° 58' 25" 47° 27' 59"
68° |153°02'53" 40°25'07"|153°33' 09" 41°26' 04"[154° 03' 28" 42° 26' 50"| 154° 33' 50" 43° 27' 26"| 155° 04' 14" 44° 27' 51"[155° 34' 41" 45° 28' 04"[156° 05' 11" 46° 28' 07"|156° 35' 43" 47° 27' 59"
69° |153°48'03" 40°25'07"|154°17' 22" 41° 26' 04"[154° 46' 45" 42° 26' 50"| 155° 16" 11" 43° 27' 26"| 155° 45' 39" 44° 27' 51"[156° 15' 11" 45° 28' 04"(156° 44' 45" 46° 28' 07"|157° 14' 22" 47° 27' 59"
70° |154°34'54" 40° 25'07"|155° 03' 14" 41° 26' 04"[155° 31' 38" 42° 26' 50"| 156° 00' 06" 43° 27' 26"| 156° 28' 36" 44° 27' 51"[156° 57' 10" 45° 28' 04"(157° 25' 47" 46° 28' 07"|157° 54' 27" 47° 27' 59"
71° |155°23'32" 40°25'07"|155° 50" 51" 41° 26' 04"[156° 18' 14" 42° 26' 50"| 156° 45' 41" 43°27' 26"|157° 13' 12" 44° 27' 51"[157° 40' 46" 45° 28' 04"(158° 08' 23" 46° 28' 07"|158° 36' 04" 47° 27' 59"
72° |156°14' 04" 40° 25'07"|156° 40' 20" 41° 26' 04"[157° 06' 40" 42° 26' 50"| 157° 33' 04" 43°27' 26"|157° 59' 32" 44° 27' 51"[158° 26' 04" 45° 28' 04"(158° 52' 39" 46° 28' 07"159° 19' 19" 47° 27' 59"
73° |157°06'38" 40°25'07"|157°31'48" 41°26'04"[157° 57' 02" 42° 26'50"|158° 22' 21" 43° 27' 26"| 158° 47' 44" 44°27' 51"[159° 13' 11" 45° 28' 04"(159° 38' 42" 46° 28' 07"|160° 04' 18" 47° 27' 59"
74° |158°01'22" 40°25'07"|158° 25' 23" 41° 26' 04"[158° 49'29" 42° 26' 50"| 159° 13' 40" 43°27' 26"|159° 37' 55" 44°27' 51"[160° 02' 15" 45° 28' 04"(160° 26' 40" 46° 28' 07"|160° 51' 08" 47° 27' 59"
75° |158°58'24" 40°25'07"|159°21' 14" 41° 26' 04"[159° 44' 09" 42° 26' 50"| 160° 07' 09" 43° 27' 26"| 160° 30' 14" 44° 27' 51"[160° 53' 24" 45° 28' 04" 161° 16' 39" 46° 28' 07"|161° 39' 58" 47° 27' 59"
76° |159°57'53" 40°25'07"|160° 19'29" 41°26' 04"[160° 41' 10" 42° 26' 50"|161° 02' 57" 43°27' 26"|161° 24' 49" 44° 27' 51"[161° 46' 46" 45° 28' 04"(162° 08' 49" 46° 28' 07"|162° 30' 56" 47° 27' 59"
77° |160°59'59" 40°25'07"|161°20" 18" 41°26' 04"[161° 40" 43" 42° 26'50"|162° 01' 14" 43°27'26"|162° 21' 50" 44° 27' 51"[162° 42' 32" 45° 28' 04" 163° 03' 19" 46° 28' 07"|163° 24' 11" 47° 27' 59"
78° |162°04'53" 40°25'07"|162°23' 52" 41°26' 04"[162° 42' 57" 42° 26' 50"|163° 02' 09" 43°27' 26"|163° 21' 26" 44° 27' 51"[163° 40' 50" 45° 28' 04"(164° 00" 19" 46° 28' 07"|164° 19' 53" 47° 27' 59"
79° |163°12'45" 40°25'07"|163° 30" 22" 41° 26' 04"[163° 48' 05" 42° 26' 50"| 164° 05' 54" 43° 27' 26"| 164° 23' 50" 44° 27' 51"[164° 41' 51" 45° 28' 04"[164° 59' 59" 46° 28' 07"|165° 18' 12" 47° 27' 59"
80° |164°23'48" 40°25'07"|164°39' 59" 41°26' 04"[164° 56' 17" 42° 26' 50"| 165° 12' 41" 43°27' 26"|165° 29' 12" 44° 27' 51"[165° 45' 48" 45° 28' 04"(166° 02' 31" 46° 28' 07"|166° 19' 20" 47° 27' 59"
81° |165°38' 13" 40° 25'07"|165° 52' 56" 41° 26' 04"[166° 07' 46" 42° 26' 50"| 166° 22' 42" 43° 27' 26"| 166° 37' 44" 44° 27' 51"[166° 52' 53" 45° 28' 04"(167° 08' 09" 46° 28' 07"|167°23' 30" 47° 27' 59"
82° |166°56' 15" 40°25'07"|167°09' 27" 41° 26' 04"[167° 22' 45" 42° 26' 50"| 167° 36' 10" 43° 27' 26"| 167° 49'42" 44°27' 51"[168° 03' 20" 45° 28' 04"(168° 17' 04" 46° 28' 07"|168° 30' 55" 47° 27' 59"
83° |168°18'07" 40°25'07"|168° 29" 45" 41°26' 04"[168° 41'29" 42° 26' 50"| 168° 53' 21" 43°27' 26"|169° 05' 18" 44°27' 51"[169° 17' 22" 45° 28' 04"(169° 29' 32" 46° 28' 07"|169° 41' 49" 47° 27' 59"
84° |169°44'04" 40° 25'07"|169° 54' 06" 41°26' 04"[170° 04' 14" 42° 26' 50"| 170° 14' 28" 43°27' 26"|170° 24' 49" 44° 27' 51"[170° 35' 16" 45° 28' 04"(170° 45' 49" 46° 28' 07"|170° 56' 28" 47° 27' 59"
85° |171°14'21" 40° 25'07"|171° 22" 44" 41° 26' 04"[171° 31' 14"  42° 26' 50"| 171° 39' 49" 43°27'26"|171° 48' 30" 44°27' 51"[171° 57" 17" 45° 28'04"(172° 06' 10" 46° 28' 07"|172° 15' 08" 47° 27' 59"
86° |172°49' 14" 40°25'07"|172°55' 57" 41°26' 04"[173° 02' 46" 42° 26' 50"|173° 09' 40" 43°27'26"|173° 16' 39" 44°27' 51"[173° 23' 44" 45° 28'04"(173° 30' 54" 46° 28' 07"|173° 38' 08" 47° 27' 59"
87° |174°28'58" 40°25'07"|174°34' 00" 41°26'04"[174° 39' 07" 42° 26' 50"| 174° 44' 18" 43°27' 26"| 174° 49' 34" 44° 27' 51"[174° 54' 54" 45° 28' 04" 175° 00" 19" 46° 28' 07"|175° 05' 47" 47° 27' 59"
88° |176°13'50" 40°25'07"|176° 17" 11" 41°26' 04"[176° 20' 35" 42° 26' 50"| 176° 24' 02" 43°27'26"|176° 27' 33" 44°27' 51"[176° 31' 07" 45° 28' 04"(176° 34' 44" 46° 28' 07"|176° 38' 24" 47° 27' 59"
89° 1178°04'06" 40°25'07")178° 05' 45" 41° 26' 04"|178° 07' 27" 42° 26' 50"| 178° 09' 10" 43° 27' 26"| 178° 10' 55" 44° 27' 51"[178° 12' 42" 45° 28'04"[178° 14' 31" 46° 28' 07"[178° 16' 21" 47° 27' 59"

ctp. 15 u3 57




ST 3h 00m 3h 04m 3h 08m 3h 12m 3h 16m 3h 20m 3h 24m 3h 28m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° |132°32'01" 47°27'59"|133°31' 53" 48° 27'41"[134° 31'56" 49° 27' 11"[135° 32' 09" 50° 26' 31" 136° 32' 34" 51° 25'41"[137° 33' 10" 52° 24' 40"| 138° 33' 56" 53° 23'29"|139° 34' 53" 54° 22' 07"
1° [132°50'16" 47°27'59"[133°49' 51" 48° 27'41"|134° 49' 38" 49° 27' 11"|135° 49' 34" 50° 26' 31"|136° 49' 42" 51°25'41"|137° 49'59" 52° 24' 40"|138° 50' 28" 53° 23'29"(139° 51' 06" 54° 22' 07"
2° |133°08'20" 47°27'59"|134° 07' 40" 48° 27'41"[135° 07' 10" 49° 27' 11"|136° 06' 49" 50° 26' 31" 137° 06' 39" 51° 25'41"(138° 06' 39" 52° 24' 40"| 139° 06' 49" 53° 23'29"|140° 07' 09" 54° 22' 07"
3° |133°26'16" 47°27'59"|134°25' 19" 48° 27'41"[135° 24' 32" 49° 27' 11"[136° 23' 55" 50° 26' 31" 137° 23' 27" 51°25'41"[138° 23'09" 52° 24'40"| 139° 23' 01" 53° 23'29"|140° 23' 02" 54° 22' 07"
4° [133°44'03" 47°27'59"[134° 42' 50" 48° 27'41"|135° 41'46" 49° 27' 11"|136° 40' 52" 50° 26' 31"|137° 40' 07" 51°25'41"|138° 39' 31" 52° 24'40"|139° 39' 04" 53° 23' 29"(140° 38' 47" 54° 22' 07"
5° |134°01'42" 47°27'59"135° 00" 13" 48° 27'41"[135° 58' 52" 49° 27' 11"|136° 57' 41" 50° 26' 31" 137° 56' 38" 51° 25'41"(138° 55'44" 52° 24' 40"| 139° 54' 59" 53° 23'29"|140° 54' 23" 54° 22' 07"
6° |134°19' 14" 47°27'59"|135° 17' 28" 48° 27'41"[136° 15' 51" 49° 27' 11" 137° 14' 22" 50° 26' 31"[138° 13' 01" 51°25'41"[139° 11' 50" 52° 24' 40"| 140° 10' 46" 53° 23'29"|141°09' 52" 54° 22' 07"
7° |134°36'39" 47°27'59"|135° 34' 37" 48° 27'41"[136° 32'43" 49° 27' 11"[137° 30' 56" 50° 26' 31" 138° 29' 18" 51°25'41"(139° 27' 49" 52° 24' 40"| 140° 26' 27" 53° 23'29"|141°25' 13" 54° 22' 07"
8° |134°53'59" 47°27'59"|135° 51' 40" 48° 27' 41"[136° 49'28" 49° 27' 11" 137° 47' 25" 50° 26' 31" 138° 45' 29" 51° 25' 41" 139° 43'41" 52° 24' 40"| 140° 42' 01" 53° 23'29"|141°40' 29" 54° 22' 07"
9° |135°11' 13" 47°27'59"|136° 08' 37" 48° 27'41"[137° 06' 09" 49° 27' 11" 138° 03' 48" 50° 26' 31"[139° 01' 34" 51° 25'41"[139° 59' 28" 52° 24' 40"| 140° 57' 30" 53° 23'29"|141° 55' 39" 54° 22' 07"
10° [135°28'22" 47°27'59"[136°25' 29" 48° 27'41"|137° 22' 44" 49°27' 11"|138° 20' 05" 50°26'31"|139° 17' 34" 51°25'41"|140° 15' 10" 52° 24'40"|141° 12' 53" 53° 23'29"(142° 10' 43" 54° 22' 07"
11° [135°45'27" 47°27'59"[136° 42' 18" 48° 27'41"|137° 39" 15" 49°27' 11"|138° 36' 19" 50°26'31"|139° 33'30" 51°25'41"|140° 30' 47" 52° 24'40"|141° 28' 12" 53° 23'29"(142° 25'43" 54° 22' 07"
12° [136°02'29" 47°27'59"[136°59' 03" 48° 27'41"|137° 55'42" 49°27' 11"|138° 52'29" 50°26'31"|139° 49' 21" 51°25'41"|140° 46' 21" 52° 24'40"| 141° 43' 27" 53° 23' 29"(142° 40' 39" 54° 22' 07"
13° [136° 19'28" 47°27'59"[137° 15' 44" 48° 27'41"|138° 12' 07" 49°27' 11"|139° 08' 35" 50°26'31"|140° 05' 10" 51°25'41"|141° 01' 51" 52° 24'40"|141° 58' 38" 53° 23' 29"(142° 55' 31" 54° 22' 07"
14° [136°36'25" 47°27'59"[137°32' 24" 48° 27'41"|138°28'28" 49°27' 11"|139° 24' 39" 50° 26'31"|140° 20' 55" 51°25'41"|141° 17' 18" 52° 24'40"|142° 13'46" 53° 23'29"(143° 10' 21" 54° 22' 07"
15° [136°53'20" 47°27'59"[137°49' 01" 48°27'41"|138° 44'48" 49°27' 11"|139° 40'41" 50° 26'31"|140° 36' 39" 51°25'41"|141° 32'43" 52° 24'40"|142° 28' 52" 53° 23'29"(143° 25' 08" 54° 22' 07"
16° [137°10'13" 47°27'59"[138°05' 37" 48°27'41"|139° 01' 06" 49°27' 11"|139° 56'41" 50°26'31"|140° 52' 21" 51°25'41"|141° 48' 06" 52° 24' 40"| 142° 43' 56" 53° 23' 29"(143° 39' 53" 54° 22' 07"
17° [137°27'07" 47°27'59"[138°22' 13" 48° 27'41"|139° 17' 24" 49° 27' 11"|140° 12' 40" 50°26'31"|141° 08' 01" 51°25'41"|142° 03' 28" 52° 24'40"|142° 58' 59" 53° 23' 29"(143° 54' 36" 54° 22' 07"
18° [137°44'00" 47°27'59"[138°38' 48" 48°27'41"|139° 33'41" 49°27' 11"|140° 28'39" 50°26'31"|141° 23'41" 51°25'41"|142° 18' 49" 52° 24'40"|143° 14' 01" 53° 23'29"(144° 09' 19" 54° 22' 07"
19° [138°00'53" 47°27'59"[138°55' 23" 48° 27'41"|139° 49' 58" 49° 27' 11"|140° 44' 37" 50° 26'31"|141° 39' 21" 51°25'41"|142° 34' 10" 52° 24'40"|143° 29' 03" 53° 23'29"(144° 24' 01" 54° 22' 07"
20° |138°17'48" 47°27'59"|139°12' 00" 48°27'41"[140° 06' 16" 49° 27' 11"|141° 00' 37" 50° 26' 31"| 141° 55' 02" 51°25'41"[142° 49' 31" 52° 24'40"(143° 44' 05" 53° 23'29"|144° 38' 43" 54° 22' 07"
21° |138°34'44" 47°27'59"|139°28' 38" 48° 27'41"[140° 22' 36" 49° 27' 11"|141° 16' 37" 50° 26' 31"| 142° 10'43" 51°25'41"[143° 04' 53" 52° 24'40"(143° 59' 07" 53° 23'29"|144° 53' 25" 54° 22' 07"
22° |138°51'43" 47°27'59"|139°45' 18" 48° 27'41"[140° 38' 57" 49° 27' 11"|141° 32' 39" 50° 26' 31"| 142° 26' 26" 51° 25' 41"[143° 20" 16" 52° 24'40"(144° 14' 11" 53° 23'29"|145° 08' 09" 54° 22' 07"
23° |139°08'45" 47°27'59"|140° 02' 01" 48° 27'41"[140° 55' 21"  49° 27" 11"| 141° 48' 44" 50° 26' 31"| 142° 42' 11" 51°25'41"[143° 35'42" 52° 24'40"(144° 29' 16" 53° 23'29"|145° 22' 55" 54° 22' 07"
24° |139°25'50" 47°27'59"|140° 18' 47" 48° 27" 41"[141° 11' 47" 49° 27" 11"|142° 04' 51" 50° 26' 31"| 142° 57' 59" 51°25'41"[143° 51' 10" 52° 24' 40"(144° 44' 24" 53° 23' 29"|145° 37' 42" 54° 22' 07"
25° |139°42'59" 47°27'59"|140° 35' 36" 48° 27'41"[141° 28" 18" 49° 27' 11"|142° 21' 02" 50° 26' 31"| 143° 13'49" 51°25'41"[144° 06' 40" 52° 24'40"(144° 59' 34" 53° 23' 29"|145° 52' 32" 54° 22' 07"
26° |140°00' 12" 47°27'59"|140° 52' 31" 48° 27'41"[141° 44' 52" 49° 27" 11"|142° 37' 16" 50° 26' 31"| 143° 29' 44" 51°25'41"[144° 22' 15" 52° 24'40"(145° 14' 48" 53° 23'29"|146° 07' 25" 54° 22' 07"
27° |140°17'31" 47°27'59"|141°09' 30" 48° 27'41"[142° 01' 31" 49° 27" 11"|142° 53' 36" 50° 26' 31"| 143° 45'43" 51°25'41"[144° 37' 53" 52° 24'40"(145° 30' 06" 53° 23'29"|146° 22' 22" 54° 22' 07"
28° |140°34'56" 47°27'59"|141°26' 34" 48° 27'41"[142° 18' 16" 49° 27' 11"|143° 10' 00" 50° 26' 31"| 144° 01' 47" 51°25'41"[144° 53' 36" 52° 24' 40"(145° 45' 28" 53° 23'29"|146° 37' 23" 54° 22' 07"
29° |140°52'27" 47°27'59"|141° 43' 45" 48° 27'41"[142° 35' 06" 49° 27' 11"|143° 26' 30" 50° 26' 31"| 144° 17' 56" 51° 25' 41"[145° 09' 24" 52° 24' 40"(146° 00' 55" 53° 23'29"|146° 52' 29" 54° 22' 07"
30° |141°10'05" 47°27'59"|142°01' 03" 48° 27'41"[142° 52' 03" 49° 27' 11"| 143° 43' 06" 50° 26' 31"| 144° 34' 11" 51°25'41"[145° 25' 18" 52° 24'40"(146° 16' 28" 53° 23'29"|147° 07' 40" 54° 22' 07"
31° |141°27' 51"  47°27'59"|142° 18' 28" 48° 27' 41"[143° 09' 08" 49° 27' 11"| 143° 59' 49" 50° 26' 31"| 144° 50' 33" 51°25' 41"[145° 41' 19" 52° 24'40"(146° 32' 07" 53° 23'29"|147° 22' 57" 54° 22' 07"
32° |141°45'46" 47°27'59"|142° 36' 02" 48° 27'41"[143° 26' 20" 49° 27' 11"| 144° 16' 40" 50° 26' 31"| 145° 07' 02" 51°25' 41"[145° 57' 26" 52° 24' 40"(146° 47' 52" 53° 23'29"|147° 38' 21" 54° 22' 07"
33° |142°03'50" 47°27'59"|142° 53' 44" 48° 27" 41"[143° 43' 41" 49° 27" 11"| 144° 33' 39" 50° 26' 31"| 145° 23' 39" 51°25'41"[146° 13'41" 52° 24'40"(147° 03' 45" 53° 23'29"|147° 53' 51" 54° 22' 07"
34° |142°22'04" 47°27'59"|143° 11' 36" 48° 27'41"[144° 01' 11" 49° 27" 11"| 144° 50' 47" 50° 26' 31"| 145° 40' 25" 51°25'41"[146° 30' 05" 52° 24'40"(147° 19'46" 53° 23'29"|148° 09' 30" 54° 22' 07"
35° |142°40'28" 47°27'59"|143°29' 39" 48° 27'41"[144° 18'51" 49° 27' 11"|145° 08' 05" 50° 26' 31"| 145° 57' 20" 51° 25' 41"[146° 46' 37" 52° 24' 40"(147° 35' 56" 53° 23'29"|148° 25' 16" 54° 22' 07"
36° |142°59'04" 47°27'59"|143° 47' 52" 48° 27'41"[144° 36' 42" 49° 27' 11"|145° 25' 33" 50° 26' 31"| 146° 14' 25" 51°25'41"[147° 03' 19" 52° 24'40"(147° 52' 15" 53° 23'29"|148° 41' 12" 54° 22' 07"
37° |143°17'52" 47°27'59"|144° 06' 17" 48° 27' 41"[144° 54' 44"  49° 27" 11"| 145° 43' 12" 50° 26' 31"| 146° 31' 41" 51°25'41"[147° 20" 12" 52° 24'40"(148° 08' 44" 53° 23'29"|148° 57' 17" 54° 22' 07"
38° |143°36'53" 47°27'59"|144°24' 55" 48° 27'41"[145° 12' 58" 49° 27' 11"|146° 01' 03" 50° 26' 31"| 146° 49' 08" 51°25' 41"[147° 37' 15" 52° 24'40"(148° 25' 23" 53° 23'29"|149° 13' 33" 54° 22' 07"
39° |143°56'09" 47°27'59"|144° 43' 47" 48° 27' 41"[145° 31' 26" 49° 27' 11"|146° 19' 06" 50° 26' 31"| 147° 06' 48" 51° 25' 41"[147° 54' 30" 52° 24' 40"(148° 42' 14" 53° 23'29"|149° 29' 59" 54° 22' 07"
40° [144°15'39" 47° 27'59"[145° 02' 53" 48° 27' 41" 145° 50' 08" 49° 27' 11"|146° 37' 24" 50° 26' 31"|147° 24' 41" 51°25'41"|148° 11' 59" 52° 24' 40"| 148° 59' 18" 53° 23' 29"(149° 46' 38" 54° 22' 07"
41° [144°35'25" 47° 27'59"|145° 22' 14"  48° 27' 41" 146° 09' 04" 49° 27' 11"|146° 55' 55" 50° 26' 31"|147° 42' 47" 51°25'41"|148° 29'40" 52° 24'40"|149° 16' 34" 53° 23'29"(150° 03' 29" 54° 22' 07"
42° [144°55'28" 47° 27'59"|145° 41' 52" 48° 27' 41" 146° 28' 16" 49° 27' 11"|147° 14' 42" 50° 26' 31"|148° 01' 09" 51°25'41"|148° 47' 36" 52° 24' 40"|149° 34' 04" 53° 23' 29"(150° 20' 34" 54° 22' 07"
43° [145°15'48" 47°27'59"146° 01' 46" 48° 27' 41" 146° 47' 45" 49° 27' 11"|147° 33'45" 50° 26' 31"|148° 19'46" 51°25'41"|149° 05' 47" 52° 24'40"|149° 51' 49" 53° 23' 29"(150° 37' 53" 54° 22' 07"
44° (145°36'28" 47° 27'59"[146° 22' 00" 48° 27'41"[147° 07' 32" 49° 27' 11"|147° 53' 06" 50° 26' 31"|148° 38'40" 51°25'41"|149° 24' 15" 52° 24' 40"|150° 09' 50" 53° 23' 29"(150° 55' 27" 54° 22' 07"
45° [145°57' 27"  47° 27'59"| 146° 42' 32" 48° 27' 41" 147° 27' 38" 49° 27' 11"|148° 12'44" 50° 26' 31"|148° 57' 51" 51°25' 41"|149° 42' 59" 52° 24' 40"|150° 28' 08" 53° 23'29"(151° 13' 17" 54° 22' 07"
46° [146°18'48" 47°27'59"147°03' 25" 48° 27' 41" 147° 48' 04" 49° 27' 11"|148° 32'42" 50° 26'31"|149° 17' 22" 51°25'41"|150° 02' 02" 52° 24'40"|150° 46' 43" 53° 23'29"(151° 31'24" 54° 22' 07"
47° [146°40' 31"  47° 27'59"| 147° 24' 40" 48° 27'41"[148° 08' 50" 49° 27' 11"|148° 53' 01" 50° 26'31"|149° 37' 12" 51°25'41"|150° 21' 24" 52° 24' 40"|151° 05' 37" 53° 23'29"(151°49' 50" 54° 22' 07"
48° [147°02'38" 47°27'59"|147° 46' 18" 48° 27'41"[148° 30' 00" 49° 27' 11"|149° 13'41" 50° 26' 31"|149° 57' 24" 51°25'41"|150° 41' 07" 52° 24' 40"|151° 24' 50" 53° 23' 29"(152° 08' 35" 54° 22' 07"
49° [147°25'09" 47°27'59"[148° 08' 21" 48° 27'41"[148° 51' 33" 49° 27' 11"|149° 34' 45" 50° 26' 31"|150° 17' 58" 51°25'41"|151° 01' 11" 52° 24' 40"|151° 44' 25" 53° 23' 29"(152° 27' 40" 54° 22' 07"
50° |147°48'08" 47°27'59"|148° 30" 49" 48° 27'41"[149° 13'31" 49° 27' 11"|149° 56' 13" 50° 26' 31"| 150° 38' 55" 51°25'41"[151° 21' 38" 52° 24'40"(152° 04' 22" 53° 23'29"|152° 47' 07" 54° 22' 07"
51° |148°11'34" 47° 27'59"|148° 53' 45" 48° 27' 41"[149° 35' 55"  49° 27' 11"|150° 18' 06" 50° 26' 31"|151° 00" 18" 51°25'41"[151° 42' 30" 52° 24'40"(152° 24' 43" 53° 23'29"|153° 06' 56" 54° 22' 07"
52° |148°35'31" 47°27'59"|149° 17' 09" 48° 27' 41"[149° 58' 48" 49° 27' 11"|150° 40' 27" 50° 26' 31"|151° 22' 07" 51°25'41"[152° 03' 47" 52° 24'40"(152° 45' 28" 53° 23'29"|153° 27' 10" 54° 22' 07"
53° |148°59'58" 47°27'59"|149° 41' 04" 48° 27'41"[150° 22' 10" 49° 27" 11"|151° 03' 17" 50° 26' 31"| 151° 44' 24" 51°25' 41"[152° 25' 32" 52° 24'40"[153° 06' 40" 53° 23'29"|153° 47' 49" 54° 22' 07"
54° |149°24'59" 47°27'59"|150° 05' 31" 48° 27' 41"[150° 46' 04" 49° 27' 11"|151° 26' 37" 50° 26' 31"|152° 07' 11" 51° 25' 41"[152° 47' 45" 52° 24'40"(153° 28' 20" 53° 23'29"|154° 08' 56" 54° 22' 07"
55° |149°50'35" 47°27'59"|150° 30" 33" 48° 27'41"[151° 10" 31" 49° 27' 11"|151° 50' 29" 50° 26' 31"| 152° 30' 29" 51°25'41"[153° 10' 29" 52° 24'40"(153° 50' 29" 53° 23'29"|154° 30' 31" 54° 22' 07"
56° |150°16'48" 47°27'59"|150° 56' 10" 48° 27'41"[151° 35' 33" 49° 27' 11"|152° 14' 56" 50° 26' 31"| 152° 54' 20" 51° 25' 41"[153° 33' 45" 52° 24'40"[154° 13' 10" 53° 23'29"|154° 52' 36" 54° 22' 07"
57° |150°43'41" 47°27'59"|151°22' 26" 48° 27'41"[152° 01' 12" 49° 27' 11"|152° 39' 59" 50° 26' 31"| 153° 18'47" 51°25'41"[153° 57' 35" 52° 24'40"(154° 36' 24" 53° 23'29"|155° 15' 14" 54° 22' 07"
58° |151°11' 15" 47°27'59"|151°49' 23" 48° 27'41"[152° 27' 31"  49° 27' 11"|153° 05' 40" 50° 26' 31"| 153° 43' 51" 51° 25' 41"[154° 22' 02" 52° 24'40"[155° 00" 13" 53° 23'29"|155° 38' 26" 54° 22' 07"
59° |151°39'33" 47°27'59"|152° 17' 02" 48° 27'41"[152° 54' 32" 49° 27" 11"|153° 32' 02" 50° 26' 31"| 154° 09' 34" 51°25' 41"[154° 47' 06" 52° 24' 40"(155° 24' 40" 53° 23'29"|156° 02' 14" 54° 22' 07"
60° |152°08'38" 47°27'59"|152° 45' 27" 48° 27'41"[153° 22' 17"  49° 27" 11"|153° 59' 07" 50° 26' 31"| 154° 35' 59" 51°25' 41"[155° 12' 52" 52° 24' 40"(155° 49' 46" 53° 23'29"|156° 26' 41" 54° 22' 07"
61° |152°38'33" 47°27'59"|153° 14' 40" 48° 27' 41"[153° 50' 49" 49° 27' 11"| 154° 26' 58" 50° 26' 31"| 155° 03' 09" 51°25' 41"[155° 39' 21" 52° 24'40"(156° 15' 34" 53° 23'29"|156° 51' 48" 54° 22' 07"
62° |153°09'20" 47°27'59"|153° 44' 44" 48° 27' 41"[154° 20" 10" 49° 27' 11"|154° 55' 37" 50° 26' 31"|155° 31' 06" 51° 25' 41"[156° 06' 36" 52° 24' 40"(156° 42' 06" 53° 23'29"|157° 17' 39" 54° 22' 07"
63° |153°41'03" 47°27'59"|154° 15' 43" 48° 27" 41"[154° 50' 25" 49° 27' 11"|155° 25' 08" 50° 26' 31"| 155° 59' 53" 51°25' 41"[156° 34' 39" 52° 24'40"(157° 09' 26" 53° 23' 29"|157° 44' 15" 54° 22' 07"
64° | 154°13'45" 47° 27'59"|154° 47' 40" 48° 27" 41"[155° 21' 36" 49° 27' 11"| 155° 55' 34" 50° 26' 31"| 156° 29' 33" 51°25'41"[157° 03' 34" 52° 24'40"(157° 37' 36" 53° 23'29"|158° 11' 41" 54° 22' 07"
65° | 154°47'30" 47°27'59"|155° 20" 37" 48° 27' 41"[155° 53' 46" 49° 27' 11"|156° 26' 57" 50° 26' 31"|157° 00" 10" 51°25'41"[157° 33' 24" 52° 24'40"(158° 06' 40" 53° 23'29"|158° 39' 58" 54° 22' 07"
66° |155°22'22" 47°27'59"|155° 54' 40" 48° 27'41"[156° 27' 00" 49° 27' 11"|156° 59' 22" 50° 26' 31"|157° 31' 47" 51°25'41"[158° 04' 13" 52° 24'40"(158° 36' 41" 53° 23'29"|159° 09' 10" 54° 22' 07"
66° 32" |155°41'26" 47°27'59"156° 13' 17" 48° 27'41"|156° 45' 11"  49° 27' 11" 157° 17' 07" 50° 26' 31" 157° 49' 04" 51° 25' 41" 158° 21' 04" 52° 24' 40"| 158° 53' 05" 53° 23'29"|159° 25' 09" 54° 22' 07"
66° 33" |155°42' 02" 47°27'59"156° 13' 53" 48° 27'41"| 156° 45' 45" 49° 27' 11" 157° 17' 40" 50° 26' 31"|157° 49' 37" 51° 25' 41" 158° 21' 36" 52° 24' 40"| 158° 53' 36" 53° 23'29"|159° 25' 39" 54° 22' 07"
66°34' |155°42'38" 47°27'59"156° 14' 28" 48° 27'41"|156° 46' 20" 49° 27' 11"[157° 18' 14" 50° 26' 31"|157° 50" 10" 51° 25' 41"(158° 22' 08" 52° 24' 40"| 158° 54' 08" 53° 23'29"|159° 26' 09" 54° 22' 07"
67° |155°58'25" 47°27'59"|156° 29' 52" 48° 27'41"[157° 01'22" 49° 27' 11"|157° 32' 53" 50° 26' 31"| 158° 04' 27" 51°25'41"[158° 36' 04" 52° 24'40"(159° 07' 42" 53° 23'29"|159° 39' 22" 54° 22' 07"
68° |156°35'43" 47°27'59"|157°06' 18" 48° 27'41"[157° 36' 55" 49° 27' 11"|158° 07' 35" 50° 26' 31"|158° 38' 17" 51°25'41"[159° 09' 01" 52° 24'40"(159° 39' 47" 53° 23'29"|160° 10' 36" 54° 22' 07"
69° |157°14'22" 47°27'59"|157° 44' 02" 48° 27'41"[158° 13'45" 49° 27" 11"|158° 43' 30" 50° 26' 31"|159° 13' 18" 51°25'41"[159° 43' 09" 52° 24'40"(160° 13' 02" 53° 23'29"|160° 42' 57" 54° 22' 07"
70° |157°54'27" 47°27'59"|158° 23" 11" 48° 27'41"[158° 51' 57" 49° 27' 11"|159° 20' 46" 50° 26' 31"| 159° 49' 38" 51°25'41"[160° 18' 33" 52° 24'40"(160° 47' 30" 53° 23'29"|161° 16' 30" 54° 22' 07"
71° |158°36' 04" 47°27'59"|159° 03' 48" 48° 27'41"[159° 31' 36" 49° 27' 11"|159° 59' 27" 50° 26' 31"|160° 27' 20" 51° 25' 41"[160° 55' 17" 52° 24'40"161° 23' 17" 53° 23'29"|161°51' 19" 54° 22' 07"
72° |159°19' 19" 47°27'59"|159° 46' 02" 48° 27'41"[160° 12' 48" 49° 27' 11"|160° 39' 38" 50°26'31"|161° 06' 31" 51°25'41"[161° 33'28" 52° 24'40"(162° 00' 27" 53° 23'29"|162° 27' 30" 54° 22' 07"
73° |160°04' 18" 47°27'59"|160°29' 57" 48° 27'41"[160° 55' 40" 49° 27' 11"|161° 21' 27" 50° 26' 31"|161° 47' 17" 51°25'41"[162° 13' 11" 52° 24'40"(162° 39' 08" 53° 23'29"|163° 05' 08" 54° 22' 07"
74° |160°51'08" 47°27'59"|161° 15' 41" 48° 27'41"[161° 40" 18" 49° 27' 11"|162° 04' 59" 50° 26' 31"| 162° 29' 44" 51° 25' 41"[162° 54' 33" 52° 24'40"(163° 19' 25" 53° 23'29"|163° 44' 21" 54° 22' 07"
75° |161°39'58" 47°27'59"|162° 03' 22" 48° 27'41"[162° 26' 51" 49° 27' 11"|162° 50' 23" 50° 26' 31"|163° 14' 00" 51°25'41"[163° 37' 40" 52° 24'40"[164° 01' 25" 53° 23'29"|164° 25' 14" 54° 22' 07"
76° |162°30'56" 47°27'59"|162° 53' 08" 48° 27'41"[163° 15'25" 49° 27' 11"|163° 37' 46" 50° 26' 31"|164° 00' 12" 51°25' 41"[164° 22' 42" 52° 24'40"[164° 45' 16" 53° 23'29"|165° 07' 55" 54° 22' 07"
77° |163°24' 11" 47°27'59"|163° 45' 09" 48° 27'41"[164° 06' 11" 49° 27' 11"|164° 27' 18" 50° 26' 31"| 164° 48' 30" 51°25'41"[165° 09' 46" 52° 24'40"[165° 31' 07" 53° 23'29"|165° 52' 32" 54° 22' 07"
78° |164°19'53" 47°27'59"|164° 39' 33" 48° 27'41"[164° 59' 17"  49° 27" 11"|165° 19' 07" 50° 26' 31"|165° 39' 02" 51°25'41"[165° 59' 02" 52° 24'40"(166° 19' 06" 53° 23'29"|166° 39' 14" 54° 22' 07"
79° |165°18' 12" 47°27'59"|165° 36' 31" 48° 27' 41"[165° 54' 55" 49° 27' 11"|166° 13' 24" 50° 26' 31"|166° 31' 59" 51°25' 41"[166° 50' 39" 52° 24'40"(167° 09' 23" 53° 23'29"|167° 28' 12" 54° 22' 07"
80° |166°19'20" 47°27'59"|166° 36' 15" 48° 27'41"[166° 53' 15" 49° 27" 11"|167° 10'21" 50° 26' 31"|167° 27' 32" 51°25'41"[167° 44' 48" 52° 24'40"(168° 02' 09" 53° 23'29"|168° 19' 35" 54° 22' 07"
81° |167°23'30" 47°27'59"|167°38' 57" 48°27'41"[167° 54' 30" 49° 27' 11"|168° 10' 08" 50° 26' 31"|168° 25' 52" 51°25'41"(168° 41' 41" 52° 24'40"(168° 57' 36" 53° 23'29"|169° 13' 35" 54° 22' 07"
82° |168°30'55" 47°27'59"|168° 44' 51" 48° 27'41"[168° 58' 53" 49° 27' 11"|169° 13' 01" 50° 26' 31"| 169° 27' 14" 51°25'41"[169° 41' 32" 52° 24'40"(169° 55' 56" 53° 23'29"|170° 10' 24" 54° 22' 07"
83° |169°41'49" 47°27'59"|169° 54' 11" 48° 27'41"[170° 06' 38" 49° 27' 11"|170° 19' 12" 50°26'31"|170° 31' 51" 51°25'41"[170° 44' 35" 52° 24'40"(170° 57' 24" 53° 23'29"{171°10' 18" 54° 22' 07"
84° |170°56'28" 47°27'59"|171°07' 12" 48°27'41"[171° 18' 02" 49° 27" 11"|171° 28' 57" 50°26'31"|171° 39' 58" 51°25'41"[171° 51' 04" 52° 24'40"(172° 02' 15" 53°23'29"(172° 13'31" 54° 22' 07"
85° |172°15'08" 47°27'59"|172°24' 12" 48° 27'41"[172° 33'21"  49° 27" 11"|172° 42' 35" 50° 26' 31"|172° 51' 54" 51°25'41"[173° 01' 17" 52° 24'40"(173° 10' 46" 53° 23'29"|173°20' 19" 54° 22' 07"
86° |173°38'08" 47°27'59"|173°45' 28" 48° 27'41"[173° 52' 52" 49° 27' 11"|174° 00' 21" 50° 26' 31"|174° 07' 55" 51°25'41"[174° 15' 33" 52° 24'40"(174° 23' 15" 53°23'29"(174°31' 01" 54° 22' 07"
87° |175°05'47" 47°27'59"|175° 11' 20" 48° 27'41"[175° 16' 57" 49° 27" 11"|175° 22' 37" 50° 26' 31"|175° 28' 22" 51°25'41"[175° 34' 10" 52° 24'40"(175° 40' 02" 53° 23'29"|175° 45' 58" 54° 22' 07"
88° |176°38'24" 47°27'59"|176° 42' 08" 48° 27'41"[176° 45' 55" 49° 27" 11"|176° 49' 44" 50° 26' 31"|176° 53' 36" 51°25'41"[176° 57' 32" 52° 24'40"(177° 01' 30" 53° 23'29"|177° 05' 30" 54° 22' 07"
89° 1178°16'21" 47°27'59"|178° 18' 14" 48° 27'41"|178° 20' 08" 49° 27' 11"] 178° 22' 04" 50° 26'31"| 178° 24' 01" 51°25'41"[178° 26' 00" 52° 24'40"[178° 28' 00" 53° 23'29"[178° 30' 02" 54° 22' 07"

ctp. 16 u3 57




ST 3h 32m 3h 36m 3h 40m 3h 44m 3h 48m 3h 52m 3h 56m 4h 00m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° |140°36'02" 55°20'36"|141°37' 21" 56° 18'54"[142° 38' 51" 57° 17' 03"| 143° 40' 32" 58° 15' 03"| 144° 42' 23" 59° 12' 53"( 145° 44' 25" 60° 10' 34"| 146° 46' 37" 61° 08' 06"|147° 49' 00" 62° 05' 29"
1° [140°51'55" 55° 20" 36" 141° 52' 55" 56° 18' 54"|142° 54' 05" 57° 17' 03"|143° 55' 25" 58° 15' 03"|144° 56' 56" 59° 12' 53"|145° 58' 37" 60° 10' 34"|147° 00' 27" 61° 08' 06"|148° 02' 28" 62° 05' 29"
2° |141°07'39" 55°20'36"|142° 08" 19" 56° 18'54"[143° 09' 09" 57° 17' 03"| 144° 10' 09" 58° 15'03"[145° 11' 19" 59° 12' 53"(146° 12' 38" 60° 10' 34"| 147° 14' 07" 61° 08' 06"|148° 15'46" 62° 05' 29"
3° |141°23'13" 55°20'36"|142° 23' 34" 56° 18' 54" 143° 24' 04" 57° 17' 03"| 144° 24' 44" 58° 15' 03"|145° 25' 33" 59° 12' 53"(146° 26' 31" 60° 10' 34"| 147° 27' 39" 61° 08' 06"|148° 28' 56" 62° 05' 29"
4° [141°38'39" 55°20'36"| 142° 38' 40" 56° 18' 54"| 143° 38' 50" 57° 17' 03" 144° 39' 09" 58° 15'03"|145° 39' 38" 59° 12' 53"|146° 40' 15" 60° 10' 34"|147° 41' 02" 61° 08' 06"(148° 41' 57" 62° 05' 29"
5° |141°53'56" 55°20'36"|142° 53' 37" 56° 18' 54"[143° 53'28" 57° 17' 03"| 144° 53' 27" 58° 15' 03"|145° 53' 35" 59° 12' 53"(146° 53' 52" 60° 10' 34"| 147° 54' 17" 61° 08' 06" | 148° 54' 50" 62° 05' 29"
6° |142°09'05" 55°20'36"|143° 08' 28" 56° 18' 54"|144° 07' 58" 57° 17' 03"| 145° 07' 37" 58° 15' 03"|146° 07' 25" 59° 12' 53"(147° 07' 21" 60° 10' 34"| 148° 07' 24" 61° 08' 06"|149° 07' 36" 62° 05' 29"
7° |142°24'08" 55°20'36"|143°23' 11" 56° 18'54"[144° 22'22" 57° 17' 03"| 145° 21' 41" 58° 15' 03" 146° 21' 08" 59° 12' 53"(147° 20' 43" 60° 10' 34"| 148° 20' 25" 61° 08' 06"|149° 20' 16" 62° 05' 29"
8° |142°39'05" 55°20'36"|143°37' 48" 56° 18'54"|144° 36' 39" 57° 17' 03"| 145° 35' 38" 58° 15' 03"| 146° 34' 44" 59° 12' 53"(147° 33' 59" 60° 10' 34"| 148° 33' 20" 61° 08' 06"|149° 32' 49" 62° 05' 29"
9° |142°53'55" 55°20'36"|143°52' 19" 56° 18' 54"[144° 50' 51" 57° 17' 03"| 145° 49' 29" 58° 15' 03"| 146° 48' 15" 59° 12' 53"(147° 47' 09" 60° 10' 34"| 148° 46' 09" 61° 08' 06"|149° 45' 17" 62° 05' 29"
10° [143°08'41" 55° 20'36"| 144° 06' 45" 56° 18' 54"|145° 04' 57" 57° 17' 03"|146° 03' 15" 58° 15' 03"|147° 01' 41" 59° 12' 53"|148° 00' 14" 60° 10' 34"| 148° 58' 53" 61° 08' 06"|149° 57' 40" 62° 05' 29"
11° [143°23'21" 55° 20' 36"| 144° 21' 06" 56° 18' 54"| 145° 18' 58" 57° 17' 03"|146° 16' 57" 58° 15' 03"|147° 15' 02" 59° 12' 53"|148° 13' 14" 60° 10' 34"|149° 11' 33" 61° 08' 06"[150° 09' 58" 62° 05' 29"
12° [143°37'58" 55° 20'36"| 144° 35' 24" 56° 18' 54"| 145° 32' 56" 57° 17' 03"|146° 30' 34" 58° 15'03"|147° 28' 19" 59° 12' 53"|148° 26' 10" 60° 10' 34"| 149° 24' 08" 61° 08' 06"[150° 22' 12" 62° 05' 29"
13° [143°52'31" 55° 20" 36"| 144° 49' 37" 56° 18' 54"| 145° 46' 49" 57° 17' 03"| 146° 44' 08" 58° 15' 03"|147° 41' 32" 59° 12' 53"|148° 39' 03" 60° 10' 34"|149° 36' 39" 61° 08' 06"|150° 34' 22" 62° 05' 29"
14° [144°07'01" 55° 20' 36"| 145° 03' 48" 56° 18' 54"| 146° 00' 40" 57° 17' 03"|146° 57' 38" 58° 15' 03"|147° 54' 42" 59° 12' 53"|148° 51' 52" 60° 10' 34"| 149° 49' 08" 61° 08' 06"|150° 46' 29" 62° 05' 29"
15° [144°21'29" 55° 20'36"|145° 17' 55" 56° 18' 54"| 146° 14' 28" 57° 17' 03"|147° 11' 06" 58° 15' 03"|148° 07' 49" 59° 12' 53"|149° 04' 38" 60° 10' 34"|150° 01' 33" 61° 08' 06"|150° 58' 33" 62° 05' 29"
16° [144°35'54" 55° 20' 36" 145° 32' 01" 56° 18' 54"|146° 28' 13" 57° 17' 03"|147° 24' 31" 58° 15' 03"|148° 20' 54" 59° 12' 53"|149° 17' 22" 60° 10' 34"|150° 13' 56" 61° 08' 06"(151° 10' 35" 62° 05' 29"
17° [144°50'18" 55° 20' 36"| 145° 46' 05" 56° 18' 54"| 146° 41' 57" 57° 17' 03"|147° 37' 55" 58° 15' 03"|148° 33' 57" 59° 12' 53"|149° 30' 05" 60° 10' 34"|150° 26' 17" 61° 08' 06"(151° 22' 35" 62° 05' 29"
18° [145°04'41" 55° 20' 36" 146° 00' 08" 56° 18' 54"| 146° 55'40" 57° 17' 03"|147° 51' 17" 58° 15' 03"|148° 46' 59" 59° 12' 53"| 149° 42' 45" 60° 10' 34"| 150° 38' 37" 61° 08' 06"(151° 34' 33" 62° 05' 29"
19° [145°19'03" 55° 20'36"| 146° 14' 10" 56° 18' 54"|147° 09' 22" 57° 17' 03"|148° 04' 38" 58° 15' 03"|149° 00' 00" 59° 12' 53"|149° 55' 25" 60° 10' 34"| 150° 50' 56" 61° 08' 06"(151° 46' 30" 62° 05' 29"
20° |145°33'25" 55°20'36"|146°28' 12" 56° 18'54"[147° 23' 04" 57° 17' 03"|148° 18' 00" 58° 15' 03"| 149° 13' 00" 59° 12' 53"[150° 08' 05" 60° 10' 34" 151° 03' 14" 61° 08' 06"|151° 58' 27" 62° 05' 29"
21° |145°47'48" 55°20'36"|146° 42' 15" 56° 18'54"[147° 36' 46" 57° 17' 03"|148° 31'21" 58° 15' 03"| 149° 26' 00" 59° 12' 53"[150° 20' 44" 60° 10' 34" 151° 15' 31" 61° 08' 06"|152° 10' 23" 62° 05' 29"
22° |146°02' 12" 55°20'36"|146° 56' 18" 56° 18'54"[147° 50'28" 57° 17' 03"| 148° 44' 43" 58° 15' 03"| 149° 39' 01" 59° 12' 53"[150° 33' 23" 60° 10' 34" 151° 27' 50" 61° 08' 06"|152° 22' 20" 62° 05' 29"
23° |146°16'37" 55°20'36"|147°10'22" 56° 18'54"[148° 04' 12" 57° 17' 03"|148° 58' 06" 58° 15' 03"| 149° 52' 03" 59° 12' 53"[150° 46' 04" 60° 10' 34" 151° 40' 08" 61° 08' 06"|152° 34' 17" 62° 05' 29"
24° |146°31'04" 55°20'36"|147°24' 29" 56° 18'54"[148° 17'58" 57° 17' 03"|149° 11' 30" 58° 15' 03"| 150° 05' 06" 59° 12' 53"[150° 58' 45" 60° 10' 34" 151° 52' 28" 61° 08' 06"|152° 46' 15" 62° 05' 29"
25° |146°45'33" 55°20'36"|147°38' 37" 56° 18'54"[148° 31'45" 57° 17' 03"| 149° 24' 56" 58° 15' 03"|150° 18' 11" 59° 12' 53"[151° 11' 29" 60° 10' 34"(152° 04' 50" 61° 08' 06"|152° 58' 14" 62° 05' 29"
26° |147°00'05" 55°20'36"|147°52' 49" 56° 18'54"[148° 45' 35" 57° 17' 03"| 149° 38' 25" 58° 15' 03"|150° 31' 18" 59° 12' 53"[151° 24' 14" 60° 10' 34"(152° 17' 13" 61° 08' 06"|153° 10' 16" 62° 05' 29"
27° |147°14'41" 55°20'36"|148° 07' 03" 56° 18'54"[148° 59'28" 57° 17' 03"|149° 51' 57" 58° 15' 03"| 150° 44' 28" 59° 12' 53"[151° 37' 02" 60° 10' 34"(152° 29' 39" 61° 08' 06"|153° 22' 20" 62° 05' 29"
28° |147°29'21" 55°20'36"|148°21'22" 56° 18'54"[149° 13'25" 57° 17' 03"|150° 05' 32" 58° 15' 03"| 150° 57' 41" 59° 12' 53"[151° 49' 53" 60° 10' 34"(152° 42' 08" 61° 08' 06"|153° 34' 26" 62° 05' 29"
29° |147°44'06" 55°20'36"|148°35'45" 56° 18'54"[149° 27'26" 57° 17' 03"|150° 19' 11" 58° 15' 03" 151° 10' 58" 59° 12' 53"[152° 02' 48" 60° 10' 34"(152° 54' 40" 61° 08' 06"|153° 46' 36" 62° 05' 29"
30° |147°58'55" 55°20'36"|148° 50" 12" 56° 18' 54"[149° 41'32" 57° 17' 03"|150° 32' 54" 58° 15' 03"|151° 24' 19" 59° 12' 53"[152° 15'46" 60° 10' 34" 153° 07' 16" 61° 08' 06"|153° 58' 49" 62° 05' 29"
31° |148°13'50" 55°20'36"|149° 04' 45" 56° 18' 54"[149° 55' 43" 57° 17' 03"| 150° 46' 43" 58° 15' 03"| 151° 37' 45" 59° 12' 53"[152° 28' 50" 60° 10' 34"(153° 19' 57" 61° 08' 06"|154° 11' 06" 62° 05' 29"
32° |148°28'51" 55°20'36"|149° 19' 24" 56° 18'54"[150° 09' 59" 57° 17' 03"|151° 00' 36" 58° 15' 03"|151° 51' 16" 59° 12' 53"[152° 41' 58" 60° 10' 34"(153° 32' 42" 61° 08' 06"|154° 23' 28" 62° 05' 29"
33° |148°44'00" 55°20'36"|149°34' 10" 56° 18'54"[150° 24' 22" 57° 17' 03"|151° 14' 36" 58° 15' 03"| 152° 04' 53" 59° 12' 53"[152° 55' 11" 60° 10' 34"[153° 45' 32" 61° 08' 06"|154° 35' 55" 62° 05' 29"
34° |148°59' 15" 55°20'36"|149° 49' 02" 56° 18'54"[150° 38' 52" 57° 17' 03"|151° 28' 43" 58° 15' 03"|152° 18' 36" 59° 12' 53"[153° 08' 31" 60° 10' 34"[153° 58' 28" 61° 08' 06"|154° 48' 27" 62° 05' 29"
35° |149°14'39" 55°20'36"|150° 04' 03" 56° 18' 54"[150° 53' 28" 57° 17' 03"|151° 42' 56" 58° 15' 03"| 152° 32' 26" 59° 12' 53"[153° 21' 57" 60° 10' 34" 154° 11' 30" 61° 08' 06"|155° 01' 06" 62° 05' 29"
36° |149°30' 11" 55°20'36"|150° 19" 11" 56° 18'54"[151° 08' 13" 57° 17' 03"|151° 57' 17" 58° 15' 03"| 152° 46' 23" 59° 12' 53"[153° 35' 31" 60° 10' 34"( 154° 24' 40" 61° 08' 06"|155° 13' 51" 62° 05' 29"
37° |149°45'52" 55°20'36"|150° 34' 29" 56° 18'54"[151° 23' 07" 57° 17' 03"|152° 11' 47" 58° 15' 03"|153° 00' 28" 59° 12' 53"[153° 49' 12" 60° 10' 34"(154° 37' 56" 61° 08' 06"|155° 26' 43" 62° 05' 29"
38° |150°01'44" 55°20'36"|150° 49' 56" 56° 18'54"[151° 38' 10" 57° 17' 03"|152° 26' 25" 58° 15' 03"| 153° 14' 42" 59° 12' 53"[154° 03' 01" 60° 10' 34" 154° 51' 21" 61° 08' 06"|155° 39' 42" 62° 05' 29"
39° |150°17'46" 55°20'36"|151°05' 34" 56° 18'54"[151° 53'23" 57° 17' 03"|152° 41' 14" 58° 15' 03"| 153° 29' 06" 59° 12' 53"[154° 16' 59" 60° 10' 34"[155° 04' 54" 61° 08' 06"|155° 52' 50" 62° 05' 29"
40° [150°34'00" 55°20'36"[151°21' 22" 56° 18' 54" 152° 08'46" 57° 17'03"|152° 56' 12" 58° 15'03"|153° 43' 39" 59° 12' 53"|154° 31' 07" 60° 10' 34"|155° 18' 36" 61° 08' 06"|156° 06' 07" 62° 05' 29"
41° [150°50' 25" 55° 20'36"[151° 37' 23" 56° 18' 54" 152° 24' 21" 57° 17'03"|153° 11' 21" 58° 15' 03"|153° 58' 22" 59° 12' 53"|154° 45' 25" 60° 10' 34"|155° 32' 28" 61° 08' 06"[156° 19' 33" 62° 05' 29"
42° [151°07' 04" 55°20'36"[151°53' 36" 56° 18' 54" 152° 40' 08" 57° 17'03"|153° 26'42" 58° 15'03"|154° 13' 17" 59° 12' 53"|154° 59' 53" 60° 10' 34"|155° 46' 31" 61° 08' 06"|156° 33' 09" 62° 05' 29"
43° [151°23'57" 55° 20'36"[ 152° 10' 02" 56° 18' 54" 152° 56' 08" 57° 17' 03"|153° 42' 16" 58° 15' 03"|154° 28' 24" 59° 12' 53"|155° 14' 34" 60° 10' 34"| 156° 00' 44" 61° 08' 06"|156° 46' 56" 62° 05' 29"
44° [151°41' 04" 55° 20'36"| 152° 26' 43" 56° 18' 54" 153° 12' 22" 57° 17'03"|153° 58' 03" 58° 15' 03"|154° 43' 44" 59° 12' 53"|155° 29' 26" 60° 10' 34"|156° 15' 10" 61° 08' 06"|157° 00' 55" 62° 05' 29"
45° [151°58' 27" 55° 20' 36"| 152° 43' 38" 56° 18' 54" 153° 28' 50" 57° 17' 03"|154° 14' 03" 58° 15'03"|154° 59' 17" 59° 12' 53"| 155° 44' 32" 60° 10' 34"| 156° 29'48" 61° 08' 06"[157° 15' 05" 62° 05' 29"
46° [152°16' 07" 55° 20'36"| 153° 00' 50" 56° 18' 54"| 153° 45' 34" 57° 17' 03"|154° 30' 19" 58° 15' 03"|155° 15' 05" 59° 12' 53"|155° 59' 52" 60° 10' 34"| 156° 44' 40" 61° 08' 06"[157°29'29" 62° 05' 29"
47° [152°34' 04" 55°20'36"[153° 18' 19" 56° 18'54"| 154° 02' 34" 57° 17' 03"|154° 46' 51" 58° 15' 03"|155° 31' 08" 59° 12' 53"|156° 15' 27" 60° 10' 34"| 156° 59' 46" 61° 08' 06"|157° 44' 06" 62° 05' 29"
48° [152°52'20" 55°20'36"|153° 36' 06" 56° 18' 54" 154° 19' 52" 57° 17' 03"|155° 03' 39" 58° 15' 03"|155° 47" 28" 59° 12' 53"|156° 31' 17" 60° 10' 34"|157° 15' 07" 61° 08' 06"|157° 58' 58" 62° 05' 29"
49° [153°10'55" 55°20'36"|153° 54' 11" 56° 18' 54"| 154° 37' 28" 57° 17' 03"|155° 20' 46" 58° 15' 03"|156° 04' 04" 59° 12' 53"|156° 47' 24" 60° 10' 34"|157° 30' 44" 61° 08' 06"|158° 14' 05" 62° 05' 29"
50° |153°29'52" 55°20'36"|154° 12' 37" 56° 18' 54"[154° 55' 24" 57° 17' 03"|155° 38' 11" 58° 15' 03"| 156° 20' 59" 59° 12' 53"[157° 03' 48" 60° 10' 34"(157° 46' 38" 61° 08' 06"|158°29' 28" 62° 05' 29"
51° |153°49' 10" 55°20'36"|154°31' 25" 56° 18'54"[155° 13' 40" 57° 17' 03"|155° 55' 57" 58° 15' 03"| 156° 38' 14" 59° 12' 53"[157° 20' 32" 60° 10' 34"(158° 02' 50" 61° 08' 06"|158° 45' 10" 62° 05' 29"
52° |154°08'52" 55°20'36"|154° 50" 35" 56° 18' 54"[155° 32' 19" 57° 17' 03"|156° 14' 03" 58° 15' 03"| 156° 55'49" 59° 12' 53"[157° 37' 35" 60° 10' 34" 158° 19' 21" 61° 08' 06"|159° 01' 09" 62° 05' 29"
53° |154°28'59" 55°20'36"|155° 10" 09" 56° 18'54"[155° 51'21" 57° 17' 03"|156° 32' 33" 58° 15' 03"|157° 13'45" 59° 12' 53"[157° 54' 59" 60° 10' 34"(158° 36' 13" 61° 08' 06"|159° 17' 28" 62° 05' 29"
54° |154°49'32" 55°20'36"|155°30' 09" 56° 18'54"[156° 10'47" 57° 17' 03"|156° 51' 26" 58° 15' 03"|157° 32' 05" 59° 12' 53"[158° 12' 45" 60° 10' 34"(158° 53' 26" 61° 08' 06"|159° 34' 08" 62° 05' 29"
55° |155°10'33" 55°20'36"|155° 50" 36" 56° 18' 54"[156° 30' 39" 57° 17' 03"|157° 10' 44" 58° 15' 03"|157° 50' 49" 59° 12' 53"[158° 30' 55" 60° 10' 34" 159° 11' 02" 61° 08' 06"|159° 51' 10" 62° 05' 29"
56° |155°32'03" 55°20'36"|156° 11' 31" 56° 18'54"[156° 51' 00" 57° 17' 03"|157° 30'29" 58° 15' 03"|158° 09' 59" 59° 12' 53"[158° 49' 30" 60° 10' 34"(159° 29' 02" 61° 08' 06"|160° 08' 35" 62° 05' 29"
57° |155°54' 05" 55°20'36"|156° 32' 57" 56° 18'54"[157° 11' 49" 57° 17' 03"|157° 50' 43" 58° 15' 03"|158° 29' 37" 59° 12' 53"[159° 08' 32" 60° 10' 34"(159° 47' 28" 61° 08' 06"|160° 26' 25" 62° 05' 29"
58° |156° 16'40" 55°20'36"|156° 54' 54" 56° 18' 54"[157° 33' 10" 57° 17' 03"|158° 11' 26" 58° 15' 03"| 158° 49' 43" 59° 12' 53"[159° 28' 02" 60° 10' 34" 160° 06' 21" 61° 08' 06"|160° 44' 41" 62° 05' 29"
59° |156°39'50" 55°20'36"|157°17' 26" 56° 18'54"[157° 55' 03" 57° 17' 03"| 158° 32' 42" 58° 15' 03"[159° 10' 21" 59° 12' 53"[159° 48' 01" 60° 10' 34"(160° 25' 42" 61° 08' 06"|161° 03' 25" 62° 05' 29"
60° |157°03'37" 55°20'36"|157° 40" 34" 56° 18'54"[158° 17' 32" 57° 17' 03"|158° 54' 31" 58° 15' 03"|159° 31' 31" 59° 12' 53"[160° 08' 32" 60° 10' 34"(160° 45' 35" 61° 08' 06"|161°22' 38" 62° 05' 29"
61° |157°28'04" 55°20'36"|158° 04' 20" 56° 18' 54"[158° 40' 38" 57° 17' 03"|159° 16' 56" 58° 15' 03"|159° 53' 16" 59° 12' 53"[160° 29' 37" 60° 10' 34"(161° 05' 59" 61° 08' 06"|161° 42' 23" 62° 05' 29"
62° |157°53' 12" 55°20'36"|158° 28' 47" 56° 18' 54"[159° 04' 23" 57° 17' 03"| 159° 40' 00" 58° 15' 03"|160° 15' 38" 59° 12' 53"[160° 51' 18" 60° 10' 34" 161° 26' 59" 61° 08' 06"|162° 02' 41" 62° 05' 29"
63° |158°19'05" 55°20'36"|158° 53' 57" 56° 18' 54"[159° 28' 50" 57° 17' 03"| 160° 03' 44" 58° 15' 03"| 160° 38' 40" 59° 12' 53"[161° 13' 37" 60° 10' 34" 161° 48' 35" 61° 08' 06"|162° 23' 34" 62° 05' 29"
64° |158°45'46" 55°20'36"|159° 19' 53" 56° 18' 54"[159° 54' 02" 57° 17' 03"|160° 28' 12" 58° 15' 03"|161° 02' 23" 59° 12' 53"[161° 36' 36" 60° 10' 34"(162° 10' 50" 61° 08' 06"|162° 45' 05" 62° 05' 29"
65° |159°13'17" 55°20'36"|159° 46' 38" 56° 18' 54"[160° 20' 01" 57° 17' 03"|160° 53' 25" 58° 15' 03"|161° 26' 51" 59° 12' 53"[162° 00" 18" 60° 10' 34"(162° 33' 47" 61° 08' 06"|163° 07' 17" 62° 05' 29"
66° |159°41'42" 55°20'36"|160° 14' 15" 56° 18'54"[160° 46' 51" 57° 17' 03"|161° 19'27" 58° 15' 03"|161° 52' 06" 59° 12' 53"[162° 24' 46" 60° 10' 34"(162° 57' 28" 61° 08' 06"|163° 30" 11" 62° 05' 29"
66°32' |159°57' 14" 55°20' 36"|160° 29' 22" 56° 18'54"|161° 01'31" 57° 17' 03"[161° 33' 42" 58° 15' 03"|162° 05' 54" 59° 12' 53"(162° 38' 09" 60° 10' 34"| 163° 10' 25" 61° 08' 06"|163° 42' 43" 62° 05' 29"
66° 33" |159°57'44" 55°20' 36"|160° 29' 50" 56° 18'54"|161° 01'59" 57° 17' 03"[161° 34' 09" 58° 15' 03" 162° 06' 21" 59° 12' 53"( 162° 38' 34" 60° 10' 34"| 163° 10' 49" 61° 08' 06"|163° 43' 06" 62° 05' 29"
66°34' |159°58' 13" 55°20' 36"|160° 30" 19" 56° 18'54"|161° 02' 26" 57° 17' 03"[161° 34' 36" 58° 15' 03"|162° 06' 47" 59° 12' 53"(162° 38' 59" 60° 10' 34"|163° 11' 14" 61° 08' 06"|163° 43' 30" 62° 05' 29"
67° |160°11' 04" 55°20'36"|160° 42' 48" 56° 18'54"[161° 14' 34" 57° 17' 03"|161° 46'22" 58° 15' 03"|162° 18' 12" 59° 12' 53"[162° 50' 03" 60° 10' 34"(163° 21' 56" 61° 08' 06"|163° 53' 51" 62° 05' 29"
68° |160°41'27" 55°20'36"|161°12' 20" 56° 18'54"[161° 43' 15" 57° 17' 03"|162° 14' 12" 58° 15' 03"|162° 45' 11" 59° 12' 53"[163° 16' 12" 60° 10' 34"(163° 47' 15" 61° 08' 06"|164° 18' 20" 62° 05' 29"
69° |161°12'55" 55°20'36"|161°42' 55" 56° 18'54"[162° 12'57" 57° 17' 03"|162° 43' 02" 58° 15' 03"|163° 13' 08" 59° 12' 53"[163° 43' 17" 60° 10' 34" 164° 13' 28" 61° 08' 06"|164° 43' 40" 62° 05' 29"
70° |161°45'33" 55°20'36"|162° 14' 38" 56° 18'54"[162° 43' 45" 57° 17' 03"|163° 12' 55" 58° 15' 03"| 163° 42' 07" 59° 12' 53"[164° 11'21" 60° 10' 34"(164° 40' 38" 61° 08' 06"|165° 09' 57" 62° 05' 29"
71° |162°19'24" 55°20'36"|162° 47' 32" 56° 18'54"[163° 15'43" 57° 17' 03"|163° 43' 56" 58° 15' 03"| 164° 12' 12" 59° 12' 53"[164° 40' 30" 60° 10' 34"(165° 08' 50" 61° 08' 06"|165° 37' 13" 62° 05' 29"
72° |162°54'36" 55°20'36"|163°21' 44" 56° 18'54"[163° 48' 56" 57° 17' 03"|164° 16' 10" 58° 15' 03"| 164° 43' 27" 59° 12' 53"[165° 10' 46" 60° 10' 34"(165° 38' 08" 61° 08' 06"|166° 05' 33" 62° 05' 29"
73° |163°31'12" 55°20'36"|163°57' 19" 56° 18'54"[164° 23'29" 57° 17' 03"| 164° 49' 42" 58° 15' 03"|165° 15' 58" 59° 12' 53"[165° 42' 16" 60° 10' 34"(166° 08' 37" 61° 08' 06"|166° 35' 01" 62° 05' 29"
74° |164°09'20" 55°20'36"|164° 34' 23" 56° 18'54"[164° 59'28" 57° 17' 03"|165° 24' 38" 58° 15' 03"| 165° 49' 50" 59° 12' 53"[166° 15' 05" 60° 10' 34"(166° 40' 23" 61° 08' 06"|167° 05' 43" 62° 05' 29"
75° |164°49'06" 55°20'36"|165°13' 01" 56° 18'54"[165° 37' 01" 57° 17' 03"|166° 01' 03" 58° 15' 03"| 166° 25' 09" 59° 12' 53"[166° 49' 18" 60° 10' 34" 167° 13' 30" 61° 08' 06"|167° 37' 45" 62° 05' 29"
76° |165°30'37" 55°20'36"|165°53' 23" 56° 18'54"[166° 16' 12" 57° 17' 03"|166° 39' 06" 58° 15' 03"|167° 02' 02" 59° 12' 53"[167° 25' 02" 60° 10' 34"(167° 48' 06" 61° 08' 06"|168° 11' 12" 62° 05' 29"
77° |166°14'01" 55°20'36"|166° 35' 34" 56° 18' 54"[166° 57' 11" 57° 17' 03"|167° 18' 52" 58° 15' 03"| 167° 40' 37" 59° 12' 53"[168° 02' 25" 60° 10' 34"(168° 24' 16" 61° 08' 06"|168° 46' 11" 62° 05' 29"
78° |166°59'28" 55°20'36"|167° 19'45" 56° 18'54"[167° 40' 06" 57° 17' 03"|168° 00' 31" 58° 15' 03"|168° 21' 01" 59° 12' 53"[168° 41' 33" 60° 10' 34" 169° 02' 10" 61° 08' 06"|169° 22' 50" 62° 05' 29"
79° |167°47'05" 55°20'36"|168° 06' 03" 56° 18' 54"[168° 25' 06" 57° 17' 03"|168° 44' 12" 58° 15' 03"|169° 03' 22" 59° 12' 53"[169° 22' 37" 60° 10' 34" 169° 41' 54" 61° 08' 06"|170° 01' 16" 62° 05' 29"
80° |168°37'05" 55°20'36"|168° 54' 40" 56° 18'54"[169° 12'20" 57° 17' 03"|169° 30' 04" 58° 15' 03"| 169° 47' 52" 59° 12' 53"[170° 05' 44" 60° 10' 34"(170° 23' 40" 61° 08' 06"|170° 41' 39" 62° 05' 29"
81° |169°29'39" 55°20'36"|169° 45' 47" 56° 18'54"[170° 02' 00" 57° 17' 03"|170° 18' 18" 58° 15' 03"|170° 34' 40" 59° 12' 53"[170° 51' 05" 60° 10' 34"(171° 07' 35" 61° 08' 06"|171°24' 09" 62° 05' 29"
82° |170°24'58" 55°20'36"|170°39' 36" 56° 18'54"[170° 54' 19" 57° 17' 03"|171° 09' 06" 58° 15' 03"|171° 23' 57" 59° 12' 53"[171° 38' 53" 60° 10' 34"(171° 53' 53" 61° 08' 06"|172° 08' 56" 62° 05' 29"
83° |171°23'17" 55°20'36"|171°36' 21" 56° 18'54"[171° 49'29" 57° 17' 03"|172° 02' 42" 58° 15' 03"|172° 15'58" 59° 12' 53"[172° 29' 19" 60° 10' 34"(172° 42' 45" 61° 08' 06"|172° 56' 13" 62° 05' 29"
84° |172°24'51" 55°20'36"|172°36' 16" 56° 18'54"[172° 47' 45" 57° 17'03"|172° 59' 19" 58° 15' 03"|173° 10' 57" 59° 12' 53"[173° 22' 39" 60° 10' 34" 173° 34' 25" 61° 08' 06"|173° 46' 14" 62° 05' 29"
85° |173°29'56" 55°20'36"|173°39' 38" 56° 18'54"[173° 49'24" 57° 17'03"|173° 59' 15" 58° 15' 03"|174° 09' 09" 59° 12' 53"[174° 19' 07" 60° 10' 34" 174° 29' 09" 61° 08' 06"|174° 39' 14" 62° 05' 29"
86° |174°38'52" 55°20'36"|174° 46' 46" 56° 18'54"[174° 54' 44" 57° 17' 03"|175° 02' 46" 58° 15' 03"|175° 10' 52" 59° 12' 53"[175° 19' 01" 60° 10' 34"(175° 27' 13" 61° 08' 06"|175° 35' 29" 62° 05' 29"
87° |175°51'57" 55°20'36"|175° 57' 59" 56° 18'54"[176° 04' 05" 57° 17' 03"|176° 10" 14" 58° 15' 03"|176° 16' 26" 59° 12' 53"[176° 22' 40" 60° 10' 34"(176° 28' 58" 61° 08' 06"|176° 35' 19" 62° 05' 29"
88° |177°09'33" 55°20'36"|177°13' 39" 56° 18'54"[177° 17'48" 57° 17'03"|177° 21'58" 58° 15' 03"|177° 26' 12" 59° 12' 53"[177° 30' 27" 60° 10' 34"(177° 34' 45" 61° 08' 06"|177°39' 05" 62° 05' 29"
89° 1178°32'06" 55°20'36")178°34' 11" 56° 18'54"|178° 36' 17" 57° 17' 03"]| 178° 38' 25" 58° 15' 03"| 178° 40' 34" 59° 12' 53"[178° 42' 45" 60° 10' 34"[178° 44' 56" 61° 08' 06"[178° 47' 09" 62° 05' 29"

ctp. 17 u3 57




ST 4h 00m 4h 04m 4h 08m 4h 12m 4h 16m 4h 20m 4h 24m 4h 28m

Lat Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC Asc MC
0° |147°49'00" 62°05'29"|148°51' 33" 63° 02'44"[149° 54' 16" 63° 59' 50"| 150° 57' 08" 64° 56' 48" 152° 00" 11" 65° 53' 38"(153° 03' 23" 66° 50' 21"| 154° 06' 44" 67° 46' 56"|155° 10' 14" 68° 43' 24"
1° [148°02'28" 62° 05'29"[149° 04' 38" 63° 02'44"|150° 06' 58" 63° 59'50"|151° 09' 28" 64° 56' 48"|152° 12' 06" 65° 53' 38"|153° 14' 54" 66° 50'21"|154° 17' 51" 67° 46' 56"|155° 20' 56" 68° 43' 24"
2° |148°15'46" 62°05'29"|149° 17' 34" 63° 02'44"[150° 19'31" 63° 59'50"| 151° 21' 38" 64° 56' 48" 152° 23' 53" 65° 53' 38"(153° 26' 17" 66° 50' 21"| 154° 28'49" 67° 46' 56" | 155° 31' 30" 68° 43' 24"
3° |148°28'56" 62°05'29"|149°30' 21" 63° 02'44"[150° 31'56" 63° 59'50"| 151° 33' 39" 64° 56' 48" 152° 35' 31" 65° 53' 38"( 153° 37' 32" 66° 50' 21" 154° 39' 40" 67° 46' 56" | 155° 41' 56" 68° 43' 24"
4° [148°41'57" 62° 05'29"[ 149° 43' 00" 63° 02' 44"| 150° 44' 13" 63° 59' 50"| 151° 45' 33" 64° 56' 48"|152° 47' 02" 65° 53' 38"| 153° 48' 39" 66° 50' 21"|154° 50' 23" 67° 46' 56"|155° 52' 16" 68° 43' 24"
5° |148°54'50" 62° 05'29"|149°55' 32" 63° 02' 44"[150° 56' 22" 63° 59' 50"| 151° 57' 20" 64° 56' 48"|152° 58' 25" 65° 53' 38"(153° 59' 39" 66° 50' 21"| 155° 01' 00" 67° 46' 56" | 156° 02' 28" 68° 43' 24"
6° |149°07'36" 62°05'29"|150° 07' 56" 63° 02'44"[151° 08'24" 63° 59' 50"| 152° 08' 59" 64° 56' 48" 153° 09' 42" 65° 53' 38"( 154° 10' 32" 66° 50' 21"| 155° 11' 30" 67° 46' 56" | 156° 12' 34" 68° 43' 24"
7° |149°20' 16" 62° 05'29"|150° 20" 14" 63° 02' 44"[151° 20" 19" 63° 59' 50"| 152° 20" 32" 64° 56' 48" 153° 20' 52" 65° 53' 38"( 154° 21' 20" 66° 50' 21"| 155° 21' 54" 67° 46' 56" | 156° 22' 35" 68° 43' 24"
8° |149°32'49" 62°05'29"|150° 32' 26" 63° 02'44"[151° 32' 09" 63° 59' 50"| 152° 32' 00" 64° 56' 48" 153° 31' 57" 65° 53' 38"( 154° 32' 01" 66° 50' 21" 155° 32' 12" 67° 46' 56" | 156° 32' 30" 68° 43' 24"
9° |149°45'17" 62° 05'29"|150° 44' 32" 63° 02' 44"[151° 43' 53" 63° 59' 50"| 152° 43' 22" 64° 56' 48"| 153° 42' 57" 65° 53' 38"( 154° 42' 38" 66° 50' 21"| 155° 42' 26" 67° 46' 56" | 156° 42' 20" 68° 43' 24"
10° [149°57'40" 62° 05'29"[150° 56' 33" 63° 02'44"|151° 55' 33" 63° 59' 50"| 152° 54' 39" 64° 56' 48"|153° 53' 51" 65° 53' 38"| 154° 53' 10" 66° 50' 21"| 155° 52' 35" 67° 46' 56"(156° 52' 05" 68° 43' 24"
11° [150°09'58" 62° 05'29"[151°08' 29" 63° 02'44"|152° 07' 07" 63° 59' 50"|153° 05' 51" 64° 56' 48"| 154° 04' 41" 65° 53' 38"| 155° 03' 37" 66° 50'21"| 156° 02' 39" 67° 46' 56"(157° 01' 47" 68° 43' 24"
12° [150°22'12" 62°05'29"[151°20' 22" 63° 02'44"|152° 18'38" 63° 59'50"|153° 17' 00" 64° 56'48"|154° 15' 27" 65° 53' 38"|155° 14' 01" 66° 50'21"| 156° 12' 40" 67° 46' 56" (157° 11' 24" 68° 43' 24"
13° [150°34'22" 62°05'29"[151°32' 10" 63° 02'44"|152° 30' 05" 63° 59' 50"|153° 28' 05" 64° 56' 48"|154° 26' 10" 65° 53' 38"| 155° 24' 21" 66° 50' 21"| 156° 22' 37" 67° 46' 56"(157° 20' 59" 68° 43' 24"
14° [150°46'29" 62° 05'29"[151°43' 56" 63° 02'44"|152° 41' 28" 63° 59' 50"|153° 39' 06" 64° 56' 48"|154° 36' 50" 65° 53' 38"| 155° 34' 38" 66° 50' 21"|156° 32' 32" 67° 46' 56"(157° 30' 30" 68° 43' 24"
15° [150°58'33" 62° 05'29"[151°55' 39" 63° 02'44"|152° 52'49" 63° 59' 50"| 153° 50' 05" 64° 56' 48"|154° 47' 26" 65° 53' 38"| 155° 44' 52" 66° 50' 21"| 156° 42' 23" 67° 46' 56"(157° 39' 59" 68° 43' 24"
16° [151°10'35" 62° 05'29"[152°07' 19" 63° 02'44"|153° 04' 08" 63° 59' 50"|154° 01' 02" 64° 56' 48"|154° 58' 01" 65° 53' 38"| 155° 55' 04" 66° 50' 21"|156° 52' 12" 67° 46' 56" (157° 49' 25" 68° 43' 24"
17° [151°22'35" 62° 05'29"[152° 18' 57" 63° 02'44"|153° 15' 24" 63° 59' 50"| 154° 11' 56" 64° 56' 48"|155° 08' 33" 65° 53' 38"| 156° 05' 14" 66° 50'21"|157° 02' 00" 67° 46' 56"(157° 58' 50" 68° 43' 24"
18° [151°34'33" 62° 05'29"[152° 30' 34" 63° 02'44"|153° 26' 39" 63° 59' 50"| 154° 22' 49" 64° 56' 48"|155° 19' 04" 65° 53' 38"|156° 15' 22" 66° 50'21"|157° 11' 45" 67° 46' 56"(158° 08' 12" 68° 43' 24"
19° [151°46'30" 62° 05'29"[152°42' 09" 63° 02'44"|153° 37' 53" 63° 59' 50"|154° 33'41" 64° 56' 48"|155° 29' 33" 65° 53' 38"|156° 25'29" 66° 50'21"|157° 21' 30" 67° 46' 56"(158° 17' 34" 68° 43' 24"
20° |151°58'27" 62°05'29"|152° 53' 44" 63° 02' 44"[153° 49' 06" 63° 59' 50"| 154° 44' 32" 64° 56' 48"| 155° 40' 02" 65° 53' 38"[156° 35' 36" 66° 50' 21"[157° 31' 13" 67° 46' 56"|158° 26' 55" 68° 43' 24"
21° |152°10'23" 62°05'29"|153° 05' 19" 63° 02'44"[154° 00' 19" 63° 59' 50"| 154° 55' 22" 64° 56' 48"| 155° 50' 30" 65° 53' 38"[156° 45' 41" 66° 50' 21"[ 157° 40' 56" 67° 46' 56"|158° 36' 15" 68° 43' 24"
22° |152°22'20" 62°05'29"|153° 16' 54" 63° 02'44"[154° 11'31" 63° 59' 50"| 155° 06' 13" 64° 56' 48"| 156° 00' 58" 65° 53' 38"[156° 55' 47" 66° 50' 21"[157° 50' 39" 67° 46' 56"|158° 45' 34" 68° 43' 24"
23° |152°34'17" 62°05'29"|153°28' 29" 63° 02'44"[154° 22' 44" 63° 59' 50"| 155° 17' 04" 64° 56' 48"|156° 11' 26" 65° 53' 38"[157° 05' 52" 66° 50' 21"[158° 00' 22" 67° 46' 56"|158° 54' 54" 68° 43' 24"
24° |152°46' 15" 62°05'29"|153°40' 05" 63° 02'44"[154° 33' 58" 63° 59' 50"| 155° 27' 55" 64° 56' 48"|156° 21' 55" 65° 53' 38"[157° 15' 58" 66° 50' 21"[158° 10' 05" 67° 46' 56"|159° 04' 15" 68° 43' 24"
25° |152°58' 14" 62°05'29"|153° 51' 42" 63° 02' 44"[154° 45' 13" 63° 59' 50"| 155° 38' 48" 64° 56' 48"|156° 32' 25" 65° 53' 38"[157° 26' 06" 66° 50' 21"[158° 19'49" 67° 46' 56"|159° 13' 36" 68° 43' 24"
26° |153°10' 16" 62°05'29"|154° 03' 21" 63° 02'44"[154° 56' 30" 63° 59' 50"| 155° 49' 42" 64° 56' 48"| 156° 42' 56" 65° 53' 38"[157° 36' 14" 66° 50' 21"[158° 29' 34" 67° 46' 56"|159° 22' 58" 68° 43' 24"
27° |153°22'20" 62°05'29"|154° 15' 03" 63° 02'44"[155° 07' 49" 63° 59' 50"| 156° 00' 38" 64° 56' 48"|156° 53' 29" 65° 53' 38"[157° 46' 24" 66° 50' 21"[158° 39' 21" 67° 46' 56"|159° 32' 21" 68° 43' 24"
28° |153°34'26" 62°05'29"|154°26' 47" 63° 02'44"[155° 19' 10" 63° 59' 50"|156° 11' 36" 64° 56'48"|157° 04' 05" 65° 53' 38"[157° 56' 36" 66° 50' 21"[158° 49' 10" 67° 46' 56"|159° 41' 47" 68° 43' 24"
29° |153°46'36" 62°05'29"|154°38' 33" 63° 02'44"[155° 30" 34" 63° 59' 50"| 156° 22' 37" 64° 56' 48"| 157° 14' 42" 65° 53' 38"[158° 06' 51" 66° 50' 21"[158° 59' 01" 67° 46' 56"|159° 51' 14" 68° 43' 24"
30° |153°58'49" 62°05'29"|154° 50" 24" 63° 02' 44"[155° 42' 01" 63° 59' 50"| 156° 33' 41" 64° 56' 48"|157° 25'23" 65° 53' 38"[158° 17' 08" 66° 50' 21"[159° 08' 55" 67° 46' 56"|160° 00' 44" 68° 43' 24"
31° |154°11' 06" 62° 05'29"|155° 02' 18" 63° 02'44"[155° 53' 32" 63° 59' 50"| 156° 44' 48" 64° 56' 48"|157° 36' 07" 65° 53' 38"[158° 27' 28" 66° 50' 21"[159° 18' 51" 67° 46' 56"|160° 10' 16" 68° 43' 24"
32° |154°23'28" 62°05'29"|155° 14' 16" 63° 02'44"[156° 05' 07" 63° 59' 50"| 156° 56' 00" 64° 56' 48"| 157° 46' 55" 65° 53' 38"[158° 37' 52" 66° 50' 21"[159° 28' 51" 67° 46' 56"|160° 19' 52" 68° 43' 24"
33° |154°35'55" 62°05'29"|155°26' 20" 63° 02'44"[156° 16' 47" 63° 59' 50"|157° 07' 16" 64° 56' 48"| 157° 57' 47" 65° 53' 38"[158° 48' 20" 66° 50' 21"[159° 38' 55" 67° 46' 56"|160° 29' 32" 68° 43' 24"
34° |154°48'27" 62°05'29"|155°38' 28" 63° 02'44"[156° 28' 31" 63° 59' 50"| 157° 18' 36" 64° 56' 48"| 158° 08' 43" 65° 53' 38"[158° 58' 52" 66° 50' 21"[159° 49' 03" 67° 46' 56"|160° 39' 15" 68° 43' 24"
35° |155°01'06" 62°05'29"|155° 50" 43" 63° 02'44"[156° 40' 22" 63° 59' 50"| 157° 30' 02" 64° 56'48"|158° 19'45" 65° 53' 38"[159° 09' 29" 66° 50' 21"[159° 59' 15" 67° 46' 56"|160° 49' 03" 68° 43' 24"
36° |155°13'51" 62°05'29"|156° 03' 03" 63° 02'44"[156° 52' 18" 63° 59' 50"| 157° 41' 34" 64° 56' 48"| 158° 30' 52" 65° 53' 38"[159° 20" 11" 66° 50' 21"[160° 09' 32" 67° 46' 56"|160° 58' 55" 68° 43' 24"
37° |155°26'43" 62°05'29"|156° 15' 31" 63° 02'44"[157° 04' 20" 63° 59' 50"|157° 53' 12" 64° 56' 48"| 158° 42' 05" 65° 53' 38"[159° 30' 59" 66° 50' 21"[160° 19' 55" 67° 46' 56"|161° 08' 52" 68° 43' 24"
38° |155°39'42" 62°05'29"|156° 28' 05" 63° 02'44"[157° 16'30" 63° 59' 50"| 158° 04' 56" 64° 56' 48"|158° 53' 24" 65° 53' 38"[159° 41' 53" 66° 50' 21"[160° 30' 24" 67° 46' 56"|161° 18' 56" 68° 43' 24"
39° |155°52'50" 62°05'29"|156° 40" 48" 63° 02'44"[157° 28'47" 63° 59'50"| 158° 16'48" 64° 56' 48"|159° 04' 50" 65° 53' 38"[159° 52' 54" 66° 50' 21"[160° 40' 58" 67° 46' 56"|161°29' 05" 68° 43' 24"
40° [156°06' 07" 62° 05'29"|156° 53' 39" 63° 02'44"[157° 41' 13" 63° 59' 50"| 158° 28' 47" 64° 56' 48"|159° 16' 24" 65° 53' 38"|160° 04' 01" 66° 50'21"|160° 51' 40" 67° 46' 56"(161° 39' 20" 68° 43' 24"
41° [156°19'33" 62° 05'29"|157° 06' 39" 63° 02' 44" 157° 53'47" 63° 59' 50"| 158° 40' 55" 64° 56' 48"|159° 28' 05" 65° 53' 38"|160° 15' 16" 66° 50'21"|161° 02' 29" 67° 46' 56"(161° 49' 43" 68° 43' 24"
42° [156°33'09" 62° 05'29"157° 19' 49" 63° 02'44"[158° 06' 30" 63° 59' 50"| 158° 53' 12" 64° 56' 48"|159° 39' 55" 65° 53' 38"|160° 26' 40" 66° 50'21"|161° 13'26" 67° 46' 56"(162° 00' 12" 68° 43' 24"
43° [156°46'56" 62° 05'29"[157°33' 09" 63° 02'44"[158° 19'23" 63° 59'50"|159° 05' 38" 64° 56' 48"|159° 51' 55" 65° 53' 38"|160° 38' 12" 66° 50'21"|161° 24' 31" 67° 46' 56"(162° 10' 50" 68° 43' 24"
44° [157°00'55" 62° 05'29"| 157° 46' 40" 63° 02' 44"[158° 32' 27" 63° 59'50"|159° 18' 15" 64° 56' 48"| 160° 04' 04" 65° 53' 38"|160° 49' 54" 66° 50'21"|161° 35'44" 67° 46' 56"(162° 21' 36" 68° 43' 24"
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