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Obzornikové (azimutalni) souradnice

Udavaji soufadnice na obloze, kterou vidime nad obzorem

H — vySka (uhlova) nad obzorem
Zn — azimut Zenit
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Obzornikové (azimutalni) souradnice

Udavaji soufadnice na obloze, kterou vidime nad obzorem

H — vySka (uhlova) nad obzorem
Zn — azimut Zenit

Vysku mérime od 0° do +90°
(pripadné od 0° do —90°)

Azimut mérime od severu
ve smeéru

—vychod — jih —» zapad
od 0° do 360°.

=
®
=
=
m\
>




Rovnikové (ekvatorealni) souradnice

Udavaji souradnice na povrchu Zeme

Zemeé

Greenwichsky
(nulty) polednik

Mistni polednik

Lon (longitude)

je zemépisna délka
Znaménka:
vychodni (E): +
zapadni (W): —

Lat (latitude)

Je zemeépisna Sifka
Znameénka:

severni (N): +

jizni (S): —



Rovnikové (ekvatorealni) souradnice

Udavaji souradnice na povrchu Zeme

Objekt na obloze
O

Greenwichsky
(nulty) polednik

Mistni polednik

Substelarni bod Spojime-li objekt na obloze
pomyslinou pfimkou se stfedem
Zemé, protne tato prfimka
povrch Zemé v substelarnim

bodeé.

Substelarni bod je misto na
povrchu Zemé, odkud dany
Zemé  objekt uvidime pfimo nad
sebou (v zenitu).



Rovnikové (ekvatorealni) souradnice

Udavaji souradnice na povrchu Zeme

Objekt na obloze

Greenwichsky
(nulty) polednik

Mistni polednik

Substelarni bod
Zemeépisné souradnice
substelarniho bodu:

GHA (Greenwich Hour Angle)
je Greenwichsky hodinovy uhel
(ekvivalent zemépisné délky)

Zemé Dec (Declination)
je Deklinace
(ekvivalent zemépisné Sirky)



Rovnikové (ekvatorealni) souradnice

Udavaji souradnice na povrchu Zeme

Objekt na obloze

Greenwichsky
(nulty) polednik

Mistni polednik

Substelarni bod
Deklinace muze byt

severni (N, +)
nebo jizni (S, -),
obdobné jako zemépisna Sirka.

Zemeé



Rovnikové (ekvatorealni) souradnice

Udavaji souradnice na povrchu Zeme

GHA

meérime od nultého
(Green.) poledniku
Greenwichsky smérem na zapad
(nulty) polednik od 0° do 360°.

Mistni polednik

Objekt na obloze

Jeho znaménko je tedy
opacné nez ma
zemépisna délka

Lon:

vychodni (E): +
zapadni (W): —

Substelarni bod

Zemeé



Rovnikové (ekvatorealni) souradnice

Udavaji souradnice na povrchu Zeme

GHA

meérime od nultého
(Green.) poledniku
Greenwichsky smérem na zapad
(nulty) polednik od 0° do 360°.

Mistni polednik

Objekt na obloze
O

Jeho znaménko je tedy
opacné nez ma
zemépisna délka

Substelarni bod

Lon:
vychodni (E): +
zapadni (W): —

Proc to tak je:

Budeme potiebovat jesté dalSi uhel:
Zemé LHA (Local Hour Angle)

je mistni hodinovy uhel.

Je to ekvivalent GHA, ale méreny od
mistniho (local) poledniku.

Plati jednoduchy vztah: LHA = GHA + Lon (pozor na znaménko u Lon)



Rovnikové (ekvatorealni) souradnice

Objekt na obloze
O

Substelarni bod

Greenwichsky
(nulty) polednik

Mistni polednik

Priklad (viz obr.):
Lon = 15° E (tedy +)
GHA = 60° (na zapad)

LHA =60 + 15 = 75°.



Rovnikové (ekvatorealni) souradnice

Objekt na obloze

Greenwichsky
(nulty) polednik

Mistni polednik

Substelarni bod

VSechny uhly (az na 1 vyjimku) definujeme tak, aby se ve vzorcich pouze s¢italy.



Sextant

Sextant je uhlomeérny pfistroj slouzici k méfeni uhld (Uhlovych vzdalenosti) mezi
dvéma vzdalenymi objekty, s presnostina 0,1".

\ 4 A Z1 (indexové zrcatko)

Z2
(horizontoveé

zrcatko) Dalekohled

Ram se /

stupnici

Otocné rameno
(alhidada)

bubinek Uvolnovaci packa



Sextant

ProC oznacCeni ,sextant”:
Stupnice vytina jednu Sestinu kruhu (60°).
Pfedchudce sextantu: oktant (osmina kruhu, tj 45°).




Sextant

Princip sextantu:
* indexové zrcatko je plné, horizontové zrcatko
je pulené (levou polovinu tvofi sklo)
Objekt I1. v zorném poli tedy vidime oba objekty naraz
1% (v levé Casti skrz sklo I. objekt, a v pravé Casti
dvojity odraz Il. objektu).

Zorné pole dalekohledu

N
N
oL AN
Objekt I.
(horizont) = 3 Objekt II.
79 . DaleRdhled | horizont 2%
e
ot s
Ram se stupnici 23
29 a2
°

Ll




Sextant

Poté, co oba objekty pfivedeme otaCenim
alhidady do pfesné koincidence, Cteme na
stupnici uhel.
Objekt I1.
X

Zorné pole dalekohledu

Objekt I.
(horizont)

horizont § bjekt I1.

Ram se stupnici

Ll




Sextant

Sextantem muzZeme méfit uhly az dvojnasobné
(120°), nez kolik vytina jeho ram. Je to dano
odrazem od indexového zrcatka. Uhel mezi
pfichazejicim a odrazenym paprskem se zméni
0 dvojnasobek uhlu pootoCeni zrcatka.

Na stupnici sextantu ale Cteme
L1l rovnou uhel mezi objekty.




B&Zné& dostupné sextanty v CR

Davis MK 3

Plastovy sextant pro zacatecniky.
Pouze prlizor.

Odecet stupnice s presnosti 1' - 2.
Papirova krabice.

Hmotnost: 170 g.

Cena: 1640 Ké

Davis MK 15

Plastovy, plnohodnotny, i kdyZ méné teplotné stabilni
sextant. Mikrometricky bubinek. Jednoduchy dalekohled.
Odecet stupnice s presnosti 0,1' - 0,2'.

Plastovy kuffik.

Hmotnost: 0,43 kg, s kuffikem 1,1 kg

Cena: 6118 Ké

Astra llIB

Kovovy profesionalni sextant, teplotné stabilni. Mikrometricky
bubinek, osvétleni stupnic. ZvétSeni dalekohledu 3,5x.
Odecet stupnice s pfesnosti 0,1' - 0,2".

Drevény kuffik.

Hmotnost: 1,4 kg, s kuffikem 3,9 kg

Cena: 12990 K¢

Uvedeny jsou pouze tfi nejbé&znéjsi typy.
Ceny podle www.marine4u.cz, prosinec 2012



Kladné hodnoty

Odecet hodnoty

Hlavni stupnice

+48°

48° 23,6’

* Napravo od rysky u hlavni
stupnice Cteme celé stupné

* Nad nejdelSi ryskou Cteme na
bubinku celé minuty.

» Podle dvojice rysek
nonius+bubinek ¢teme na noniu
odshora desetiny minuty.



Odecet hodnoty

Zaporné hodnoty

/ l/’j:}f}/ Foss
“ /"/"/'i/ I/ [/ /
" /O
Iy
s0= 1
| —
! 55— e b
Leq— == 0.2
+56' 5=
‘/-—‘_-;_‘_,;-W‘“"";‘

-1°+56"+0,2'=-3,8

* Napravo od rysky u hlavni
stupnice Cteme celé stupné

* Nad nejdelSi ryskou Cteme na
bubinku celé minuty.

* Podle koincidujici rysky na noniu
Cteme odshora desetiny minuty.
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» Nalevo od rysky u hlavni
stupnice Cteme celé stupné

* Pod nejdelSi ryskou ¢teme na
bubinku celé minuty.

* Podle koincidujici rysky na noniu
Cteme odzdola desetiny minuty.




Serizeni sextantu

1. Vytemperovani sextantu

Sextant ponechame dostateCnou dobu pfed mérenim na teploté okoli.
V dusledku zmén teploty se mirné méni sefizeni sextantu a nechceme,
aby se to délo v prubéhu méreni.



Serizeni sextantu

2. Serizeni zrcatek

Spravné sefizena zrcatka:
* Indexové zrcatko je kolmeé k roviné ramu
 Pri nastaveni alhidady na O jsou obe zrcatka rovnobezna

Filtry "
\ AL Z1 (indexové zrcatko)
Z2
(horizontové
zrcatko) Dalekohled
Ram se Oto€né rameno
stupnici (alhidada)

Mikrometricky 5 %)

bubinek Uvolnovaci packa



Serizeni sextantu

Kolmost indexového zrcatka




Serizeni sextantu

Sefrizeni horizontového zrcatka
1. Alhidadu nastavime presné na 0.

2. Podivame se na (mofsky) horizont, a pomoci
horniho Sroubu srovname horizont do jedné linie.




Serizeni sextantu

Serizeni horizontového zrcatka

3. OtoCime sextant do vodorovné polohy a opét se
podivame na horizont.

4. Prejizdime hranou zrcatka nahoru a dolu pres
horizont. Otacime dolnim Sroubem zractka, dokud
prechod neni naprosto plynuly.

Spatné: Spatné: Spravné:
Pri prejizdéni se Pri prejizdéni se horizont Prejizdeni pres
horizont ve skle ve skle ukazuje se horizont je zcela

ukazuje predCasné. zpozdénim. plynulé.



Serizeni sextantu

Serizeni horizontového zrcatka

Alternativni sefizeni pomoci Slunce.
Oba Srouby sefizujeme naraz.

Spatné: Pomoci obou Sroubu sefidime
Zrcatko je Spatné sefizeno ve zrcatko tak, aby ze dvou obrazu
vertikalnim i horizontalnim Slunce vznikl jediny.

SMmeru.



Mereni chyby indexu (index error, |IE)

Kvalitni (kovovy) sextant nemusime sefizovat pred kazdym
meérenim. Musime ale vzdy ovéfit, zda meri spravne, tj. stanovit
chybu indexu.

Chyba indexu fika, jaky uhel sextant meéri, kdyz ma méfit nulu.
Tuto chybu musime pak odecist od vsech mereni.

IE (stejné jako nasledné méreni uhlové vysky) zahrnuje:
* nepresné sefizeni zrcatek

* vuli v Snekovém prevodu mikr. bubinku

« vlastni chybu pozorovatele (nedotahovani; pretahovani)

Z toho divodu by méreni IE mélo napodobovat skuteéné méreni
vysky.

Bubinkem otacCime pri méreni IE i méreni vysky vzdy pouze na
jednu stranu!



Mereni chyby indexu (index error, |IE)

Postup pri méreni IE:

1.

2.

Nahrubo nastavime alhidadu cca na —-1°.
(V pripadé urCovani IE pomoci Slunce nastavime vhodné filtry)

Podivame se na horizont (nebo Slunce), a otaCenim bubinku jej
srovname do jediné linie (jediného kotouce).

Hodnota na stupnici je IE. Postup nekolikrat opakujeme, a pak
pouZijeme prumeérnou, nebo nejCastéji se vyskytujici hodnotu.




Mohu pro serizeni nebo méreni |E pouzit
vzdalenou stfechu budovy?

Ano, ALE:

Stfecha musi byt dostateCné daleko, jinak si do méreni vnesu
umelou chybul!

Objekt je v nekonecCnu: paprsky
dopadajici do obou zrcatek jsou
rovnobézné, a pfi rovnobézném

sefizeni zrcatek se sejdou v
zorném poli v jediném paprsku.




Mohu pro serizeni nebo méreni |E pouzit
vzdalenou stfechu budovy?

Ano, ALE:

Stfecha musi byt dostateCné daleko, jinak si do méreni vnesu
umelou chybul!

Objekt je v nekonecCnu: paprsky
dopadajici do obou zrcatek jsou
rovnobézné, a pfi rovnobézném

sefizeni zrcatek se sejdou v
zorném poli v jediném paprsku.




Mohu pro serizeni nebo méreni |E pouzit
vzdalenou stfechu budovy?

Ano, ALE:

Stfecha musi byt dostateCné daleko, jinak si do méreni vnesu
umelou chybul!

Objekt je je blizko: paprsky
dopadajici do obou zrcatek
nejsou rovnobézné, a aby se
sesly v zorném poli, nebudou
rovnobézna ani zrcatka.

Nastavit pak 0 na stupnici je

nesmysl!




Mohu pro serizeni nebo méreni |E pouzit
vzdalenou stfechu budovy?

Svisla vzdalenost mezi zrcatky: 10 cm
Maximalni povolena chyba: 0,1’
— Vzdalenost stfechy > 3,5 km.

10 cm




Mereni vysky nad morskym horizontem

Pokud se divame smérem k pevnine€, musime nejprve overit, ze
rozhrani mezi morem a pevninou je skutecne morsky horizont, a

ne breh.
Vzdalenost horizontu [NM] = 2x /A [m] Nowo — VYSka oka
nad hladinou
Dhor Dhor



Mereni vysky nad morskym horizontem

POStUp pF‘i meéreni VSlékyZ (Pro zacCatek popiSeme méreni vysky objektu, jehoz vysku
dopfedu nezname, tedy napf. Slunce, Mésice, planety. Pfi méfeni hvézd midzeme vyuzit
tabulky, které nam vysku pfiblizné feknou dopfedu. O téch si povime pozdéji.)

1. Nahrubo nastavime alhidadu cca na 0° (neni davod snazit se presné o 0).

2. (V pripadé méreni Slunce nastavime vhodné filtry pfed indexove,
pripadne i horizontové zrcatko).

3. Dalekohled namirfime na objekt na obloze tak, abychom jej vidéli
v prave poloviné zorného pole.




Mereni vysky nad morskym horizontem

Otacime sextantem dolu a zaroven otacime odjisténou
alhidadou, aby nam objekt neutekl ze zrcatka, dokud neuvidime v
zornem poli horizont. Pustime packu alhidady, a pak otaCenim
bubinku pfivedeme dolni okraj Slunce prfesné do koincidence s

horizontem (hvézdu nebo planetu, coz jsou bodové objekty, pfivadime pfimo
na horizont).




Mereni vysky nad morskym horizontem

To co chceme zmétit, je nejkratsi (vertikalni) vzdalenost objektu od
horizontu. Musime proto drzet sextant presne ve vertikalnim
smeru, jinak namerime vzdalenost vetsi.

Toho Ize ale jen obtizné dosahnout.

Nastesti je reSeni snadne...




Mereni vysky nad morskym horizontem

Pokud naklonime sextant do strany (tj. otoCime jej okolo osy
dalekohledu), zaCheme meéfit vétSi vzdalenost. V zorném poli to
zpusobi, ze objekt se nam vzdali od horizontu.

Toho vyuzijeme! Naklanime sextant stfidavé na obé strany, Cimz se
objekt priblizuje a vzdaluje k horizontu (vytvari obloucek).
Postupne pritahujeme objekt k horizontu, dokud se ho v dolni
uvrati obloucku nedotkne.




Mereni vysky nad morskym horizontem

Pokud naklonime sextant do strany (tj. otoCime jej okolo osy
dalekohledu), zaCheme meéfit vétSi vzdalenost. V zorném poli to
zpusobi, ze objekt se nam vzdali od horizontu.

Toho vyuzijeme! Naklanime sextant stfidavé na obé strany, Cimz se
objekt priblizuje a vzdaluje k horizontu (vytvari obloucek).
Postupne pritahujeme objekt k horizontu, dokud se ho v dolni
uvrati nedotkne.




Mereni vysky s umelym horizontem
Na pevniné nahrazujeme morsky horizont umelym horizontem.
Umeély horizont

je hladina (témér libovolné) kapaliny, ktera slouzi jako idealne
vodorovné zrcadlo.

Méerime uhlovou vzdalenost mezi objektem na obloze, a jeho
odrazem v hladiné. Tato vzdalenost = 2 x vyska objektu nad
horizontalni rovinou.

Prlhledné stény st¥isky proti vétru

Hladina kapaliny

Paprsek odrazeny od hladiny
umélého horizontu




Mereni vysky s umelym horizontem

Néplﬁ umélého horizontu (by méla tvofit zrcadlici hladinu, a byt dostate¢né vazka).

~Rtut™ (skvélé zrcadlo; malo vazka; zakazana)
Voda (nejsnazsi manipulace; malo vazka; rosi skla stfisky)
Vyjety mot. olej (vazkost ujde; Spatné se vymyva, hrozné svinstvo)
Stolni olej (nerosi skla; malo vazky)
Jar (vazkost dobra; témér nerosi skla; vyborné se umyva; pozor na bublinky)
Melasa (vazkost dobra; hife se vymyva)
Med (vazkost dobra; hife se vymyva)
Plotna z HDD na vodé (dobré zrcadlo; mala pfesnost: + nékolik *)

Prihledné stény stfisky proti vétru

Hladina kapaliny

Paprsek odrazeny od hladiny
umélého horizontu




Mereni vysky s umelym horizontem

Postup pfi méreni V}lléky Slunce: (za¢ate¢nik s umélym horizontem mé&fi obvykle
pouze Slunce)

1. Nahrubo nastavime alhidadu cca na 0° (neni divod snazit se pfesné o 0).
2. Nastavime vhodné filtry pfed indexoveé i horizontové zrcatko.

3. Stoupneme/sedneme si tak, abychom v hladiné um. horizontu
vidéli odraz Slunce, a tuto polohu se snazime udrzet béhem
celého méreni.

4. Dalekohled namifime na objekt na obloze tak, abychom jej vidéli
v prave poloviné zorného pole.




Mereni vysky s umelym horizontem

5. Otacdime sextantem dolu a zaroven otacime odjisténou
alhidadou, aby nam objekt neutekl ze zrcatka, dokud neuvidime v
zorneém poli odraz Slunce v hladiné kapaliny. Pustime packu
alhidady, a pak otaCenim bubinku pfivedeme obé Slunce pres

sebe tak, aby Se pFesné pFekryvaIa. (k pohybu stahovaného Slunce vpravo i
vlevo opét vyuzivame rotace sextantu okolo osy dalekohledu)

L s




Presny cas!
Presny Cas je pro astronavigaci stejné dulezity, jako pfesny sextant.

Jaké chyby v poloze muzZeme dosahnout, pokud zaznamename Cas
meéreni s chybou 1 s?

Pr.: na rovniku v dobé rovhodennosti stoupa Slunce kolmo k obzoru.
Jak rychle se méni jeho vyska?

24h . 360°
1h o 15°
18 i, 15" ="

Jestlize zaznamenam Cas meéreni s chybou 4 s, je to ekvivalentni
tomu, jako kdybych zméfil vysku s chybou 1° (urCil polohu s
chybou 1 NM)



Presny cas!

Pri méreni vysky tedy vzdy nejprve zapisuji Cas (pfipadné rfikam
svemu asistentovi ,ted”) a pak teprve zkoumam udaj na sextantu.

Zdroje pfesného Csu:

- GPS
« tycho.usno.navy.mil
* radio...

* dobré hodinky



Opravy merené vysky
Samotny udaj ze sextantu jeSté neni vyska, kterou potfebujeme pro

urceni polohy. Musime ji opravit o fadu vliva.

OznacCime:
SR — udaj ze sextantu (sextant reading)
H, — observovana vyska (tj. vySka po aplikaci vSech oprav)

1. Index error

Na mori: H,=SR-IE

Na sousi: H, = (SR -IE)/2

SR — udaj ze sextantu, H, — observovana vyska, |IE — chyba indexu



Opravy merene vysky —
2. Deprese horizontu (Dip)

Rozdil mezi viditelnym horizontem a idealni horizontalni rovinou.

Spravna vyska

|dealni horizontalni rovina

Zmérena vwska

SR — udaj ze sextantu, H, — observovana vyska, |IE — chyba indexu



Opravy merene vysky —
2. Deprese horizontu (Dip)

Rozdil mezi viditelnym horizontem a idealni horizontalni rovinou.

V astronavigaci (az na vyjimku IE) vSechny uhly scitame. Protoze ale
vysledny uhel musi byt mensi, ma Dip zapornou hodnotu.

Dip['|=-176x /A, [m] howo — VYySka oka

nad hladinou

Na mori: H,=SR-IE +Dip ...

Na sousi: H,=(SR-IE)/2 ... (na sousi Dip neni)

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —
deprese horizontu



Opravy merené vysky —
3. Refrakce (R)

Refrakce je lom svétla v zemské atmosfére. Kvuli refrakci se nam
objekty zdaji byt vySe nez ve skuteCnosti jsou.

Zdanliva poloha Slunce

Skutecna
poloha Slunce

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —
deprese horizontu



Opravy merené vysky —
3. Refrakce (R)

Refrakce je lom svétla v zemské atmosfére. Kvuli refrakci se nam
objekty zdaji byt vySe nez ve skuteCnosti jsou.

« Ma zapornou hodnotu (namérené vysky jsou vetsSi nez maiji byt).
« Zavisi na zmérené vysce (v zenitu nulova; u horizontu maximaini)

. PF. Vygka R
0"~ =34 —Vidime-li pfi vychodu/zépadu Slunce
10 =5,3 pravé tésné nad horizontem, je ve
45 -1,0 skuteénosti jesté celé pod nim.
90° 0,0

Pozor: hodnoty refrakce jsou v uhlovych minutach, ne ve stupnich!

Na mori: H,=SR—-IE +Dip+R ...

Na sousi: H,=(SR-IE))2+R ...

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —
deprese horizontu, R — refrakce



Opravy merené vysky —
4. Semidiameter (SD)

Semidiameter je uhlovy polomér kotoucCku
Slunce nebo Mésice.

Pri mereni nad morskym horizontem merime 4
obvykle vysku dolniho okraje, zajima nas
ale vyska stredu disku, proto musime
priCist SD.

V umeélém horizontu (na sousi) privadime

kotouC na kotouc, tedy stfed na stfed. SD

Y

Na mori: H,=SR —IE + Dip + R (+ SD )gjunce. masic - -

Na sousi: H,=(SR-IE))2+R ...

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —
deprese horizontu, R — refrakce, SD — semidiameter



Opravy merené vysky —
4. Semidiameter (SD)

Hodnoty SD:
Slunce Meésic
15,7 — 16,3’ 14,7 — 16,8’

Semidiameter se méni, protoze Zemé obiha okolo Slunce po eliptické
draze, a Mésic okolo Zeme take.

U Slunce si muzeme dovolit pouZzit hodnotu 16’°, u Mésice musime vzdy
hledat SD v tabulkach (Almanachu)!

Na mori: H,=SR —IE + Dip + R (+ SD )gjunce. masic - -

Na sousi: H,=(SR-IE))2+R ...

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —
deprese horizontu, R — refrakce, SD — semidiameter



Opravy merené vysky —

5. Paralaxa (P)
Vysky téles méfime nad zent
lokanim horizontem, ale
vypocCty provadime pro

vySky nad horizontem pozorovatel

Mésic

P\

\Ho‘

prenesenym do stredu
Zeme.

Pro vzdalené objekty jsou \Ho

Lokalni horizont

obé tyto vysky stejne.
Mésic je ale prilis blizko. Zemé

Nebesky horizont

Na mori: H,=SR —IE + Dip + R (+ SD )gjunce. masic - -

Na sousi: H,=(SR-IE))2+R ...

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —

deprese horizontu, R — refrakce, SD — semidiameter



Opravy merené vysky —
5. Paralaxa (P)

; . F1 s ' Méesic
Rozdil vy3ek nad lokalnim zent

horizontem a nad
nebeskym horizontem P\
(pfenesenym do stiedu pozorovatel 1o

Zeme) nazyvame paralaxa.

Lokalni horizont

Tyka se pouze mereni \
Mésice!. o __
ProtoZe naméfime vzdy Nebesky horizont
mensi uhel, nez bychom Zemé
meli, je paralaxa vzdy
kladna.

Na mofi: I_lo =SR-IE + Dip + R (+ SD )Slunce, Mésic (+ P)Mésic

Na sousi: H, = (SR —-1E)/2 + R (+ P)\yesic

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —
deprese horizontu, R — refrakce, SD — semidiameter, P — paralaxa.



Opravy merené vysky —
5. Paralaxa (P)

F ey v ' Mesic
Paralaxa zavisi na vysce. zent

Je-li Mésic v zenitu, je P\
V4 H ]
paralaxa nulova. pozorovatel 1Ho

Lokalni horizont

Je-li Mésic u obzoru, je

paralaxa az 1° ! .\H
o
Nebesky horizont
Zemeé
Na mofi: I_lo =SR-IE + Dip + R (+ SD )Slunce, Mésic (+ P)Mésic
Na sousi: H, = (SR—IE)/2 + R (+ P)yissic

SR — udaj ze sextantu, H, — observovana vyska, IE — chyba indexu, Dip —
deprese horizontu, R — refrakce, SD — semidiameter, P — paralaxa.



Opravy mereneé vysky — rekapitulace

Na mori: H, = SR —IE + Dip + R (+ SD )synce, mesic (+ P)mssic

Na sousi: H,= (SR - IE)/2 + R (+ P)pyssic

SR — udaj ze sextantu
H, — observovana vyska
Znamenko
|IE — chyba indexu (nesefizeni zrcatek, osobni chyba, vule v pfevodu) +/ —
Dip — deprese horizontu (mofsky horizont vidime nize nez idealni) —
R — refrakce (lom svétla v atmosfére, zdanlivé zdviha objekty) —
SD — semidiameter (uhlovy polomér Slunce nebo Mésice) +
P — paralaxa (rozdil mezi horizontem lokalnim a ve stfedu Zemé) +




Nautical Almanac

Hlavni naplni almanachu jsou GHA a Deklinace objektu pouzivanych v
astronavigaci (Slunce, Mésic, planety, 57 hvézd) pro dany rok.

178 2010 SEPTEMBER 10, 11, 12 (FRI., SAT, SUN.) 2010 SEPTEMBER 10, 11, 12 (FRI., SAT, SUN.) 179
| Twilight Moonrise
UT [ ARIES | VENUS —4.7| MARS +15 rJUPITER —2.9 | SATURN +1.0 STARS uT SUN | MOON Lat. . Sunrise
Naut. _ Civil 10 11 12 13
GHA GHA Dec GHA Dec | GHA Dec GHA Dec Name SHA Dec GHA Dec GHA v Dec d HP hm| hm| hm| hm| hmfhmfhm
d o o b e 9 o o 1 o 1 s 1 e ' N 72|01 26|0333|0448 (0959|1304 smm | mmm
1000|348 55.5 | 141 32.6 S15 42.1 | 144 09.2 S10 20.0 [ 348 23.3 S 1 29.6 | 163 189 S 0 04.1 [Acamar 315 19.6 $40 15.4 1603 180 42.3 N 5.03.4 | 162 148 87 8.8 22.6 149 60.8.| N 70'| 02 21 | 03 49 | 04:56 | 09 a0 | 1220 | wm | =m
01| 3580|156 33.4 431|159 10.1 206| 3260 29.7 (178 21.1 04.2 |Achernar 335 27.6 S57 10.6 01] 195 42.5 025|176 425 87 8 375 147 60.8 68|02 40 | 04 02 | 0502|0924 1137|1411 mm
02| 19 00.4 171 34.2 44.0 | 174 11.0 212 18 2838 29.9 (193 233 04.3 | Acrux 173 12.4 S63 09.6 02l 210 427 015|191 102 87 8522 147 60.8 66 | 03 01| 04 13 | 05 07 | 09 12 | 11 13 | 13 20 | 15 42
03[ 34 029|186 34.9 . . 450 (189 11.9 . . 21.9| 33 31.5 . . 30.0|208 255 . . 04.4 |Adhara 255 14.3 528 59.0 } g Eo Ve te ) 2
03225 43.0 5006|205 37.9 8.6 9 06.9 14.6 60.8 64 10317 |04 21 | 0511 )09 02|10 55 | 12 48 | 14 36
04| 49 05.4 | 201 357 45.9 | 204 12.8 225 48343 30.1 | 223 27.7 04.5 | Aldebaran 290 51.6 N16 31.9 04| 240 432 4 596 | 220 05.5 8.6 9 21.5 14.6 60.7 62 | 03 30 | 02 29 | 05 15 | 08 54 | 10 40 a4
05| 64 07.8 | 216 365 46.8 | 219 13.7 231 63 37.0 30.3 | 238 29.9 04.7 i i3 e LA 03291 000 1ol 061 0% | 10 40,1 12 29 1 25 O
X 05( 255 43.4 58.7 234 331 86 9 36.1 145 60.7 60 | 03 41 | 04 35 | 05 18 | 08 46 | 10 28 | 12 06 | 13 35
gg 79 10.3 | 231 37.3 S15 47.8 | 234 14.6 S10 23.7 | 78 39.8 S 1 30.4 | 253 32.0 S 0 04.8 [Alioth 166 22.8 N55 54.2 06| 270 43.6 N 4 57.7 | 249 00.7 8.6 S 9 50.6 14.4 60.7 | N 58 | 03 51 | 04 40 | 05 21 | 08 20 | 10 17 | 11 50 | 13 15
94 12.8 | 246 38.1 48.7 | 249 15.5 24.4| 93 426 305 | 268 34.2 04.9 | Alkaid 153 00.7 N49 15.7 07| 285 438 268|263 283 86 10 050 14.3 60.7 56 | 03 59 | 04 45 | 05 23 | 08 34 | 10 07 | 11 37 | 12 59
08] 109 15.2 | 261 38.8 49.7 | 264 16.4 25.0 | 108 45.3 30.7 | 283 36.4 05.0 | Al Na'ir 27 45.7 S46 54.4 08 300 44.0 259|277 559 8.5 1019.3 143 606 54 | 04 06 | 04 50 | 05 26 | 08 29 | 09 59 | 11 26 | 12 45
F 09|124 17.7 | 276 39.6 . . 50.6 | 279 17.3 . . 25.6 | 123 48.1 . . 30.8 | 298 38.6 . . 05.1 |Alnilam 275 48.4 S 1 116 F 09315 44.3 529|292 23.4 8.6 10 33.6 142 60.6 520412 |0453|0528/ 0825 095211161232
R 101139 202|291 404 516|294 182 262|138 50.8 309 |313408 053 |Aphard 217 58.3 S 8422 g 190|330 445  54.0 306 5.0 85 1047.8 141 60.6| 50 | 04 17 | 04 57 | 05 30 | 08 21 | 09 45 | 11 07 | 12 22
| 11{154 22.6 | 306 41.2 52.5 | 309 19.2 26.9 | 153 53.6 311,| 328 4310, 054 | 11|345 447 53.0 (321 185 8.5 11 01.9 14.0 60.5| 45|04 29 | 05 04 [ 05 34 [ 08 12 | 09 31 | 10 48 | 11 59
D 12169 251 | 321 42.0 S15 53.4 | 324 20.1 S10 27.5 | 168 56.3 S 1 31.2 [ 343 452 S 0 05.5 [Alphecca 126 12.8 N26 409 12| 0 44.9 N 4 521 | 335 46.0 8.5 S11 15.9 13.9 60.5| N 40 | 04 37 | 05 10 | 05 37 | 08 05 | 09 20 | 10 32 | 11 41
A 13[184 27.5 | 336 42.8 54.4 | 339 21.0 28.1 [ 183 59.1 31.3 | 358 47.4 056 |Alpheratz 357 45.3 N29 092 p 13| 15 451 511350 135 8.4 11 29.8 13.9 60.5 35| 04 a2 | 05 14 | 05 40 | 07 58 | 09 10 | 10 20 | 11 26
y 14199 300 | 351 436 55.3 | 354 21.9 28.7 [ 199 01.8 315 | 13 49.6 05.7 | Altair 62 100 N 8540 (' 13| 30453 502 | 4409 84 11437 137 60.5 30 | 0450|0518 | 0542|0753 090110081113
15/214 325 | 6444 .. 56.2| 9228 .. 29.4(214 046 . . 316 | 28518 05.9 | Ankaa 353 17.2 $42 14.6 15| 35 4556 . . 492 | 19083 84 11 57.4 137 60.4 20 | 04 59 | 05 24 | 05 47 | 07 44 | 08 47 | 09 49 | 10 50
16[229 34.9 | 21 452 57.2 | 24 23.7 30.0 [ 229 07.4 317 | 43 53.9 06.0 | Antares 112 28.8 S26 27.4 16| 60 458 483| 33357 84 12 111136 60.4| N 10 | 05 05 | 05 29 | 05 50 | 07 35 | 08 34 | 09 33 | 10 31
17( 244 37.4 | 36 46.0 58.1| 39 24.6 30.6 | 244 10.1 31.8| 58 56.1 06.1 17| 75 46.0 47.3| 48 03.1 8.4 12 24.7 13.5 60.4 0] 0509 0533|0553(07 28| 0822|0917 |10 13
18[259 39.9 | 51 46.7 S15 59.1| 54 25.5 $10 31.2 | 259 12.9 S 1 32.0 | 73 583 S 0 06.2 [Arcturus 145 57.7 N19 07.7 18| 90 46.2 N 4 46.4 | 62 305 8.3 S12 38.2 13.4 60.3| S 10 | 05 11 | 05 36 | 05 57 | 07 20 | 08 10 | 09 02 | 09 56
19[274 42.3 | 66 475 16 00.0 | 69 26.4 31.8 | 274 156 32.1| 89 00.5 06.3 | Atria 107 32.5 S69 03.1 19| 105 46.4 454 | 76578 83 12 51.6 13.3 60.3 20| 05 12 | 05 38 | 06 00 | 07 12 | 07 58 | 08 46 | 09 36
20f 289 44.8 | 81 48.3 00.9 | 84 27.3 32.5 | 289 18.4 32.2 | 104 02.7 06.5 | Avior 234 19.4 $59 32.4 20| 120 46.7 445| 91 251 83 13 04.9 132 60.3 30 | 0512 | 0540 | 06 03 | 07 03 | 07 44 | 08 27 | 09 15
21| 304 473 | 96 49.1 . . 019 99 28.2 331304 211 . . 324|119 04.9 06.6 |Bellatrix 278 34.2 N 6 21.7 210135 46.9 . . 435|105 52.4 83 13 181 13.2 60.2 35| 05 11 | 05 40 | 06 06 | 06 58 | 07 36 | 08 17 | 09 02
22[319 49.7 | 111 49.9 02.8 | 114 29.1 33.7 | 319 23.9 32.5 134 07.1 06.7 | Betelgeuse 271 03.5 N 7 24.6 22| 150 47.1 426120 197 82 13 31.3 13.0 60.2 20 | 05 09 | 05 41 | 06 08 | 06 53 | 07 26 | 08 04 | 08 47
23| 334 522 | 126 50.8 03.7 | 129 30.0 34.3 | 334 26.6 32.6 | 149 09.3 06.8 23| 165 47.3 41.6 134 46.9 8.2 13 44.3 12.9 602 45 | 05 07 | 05 41 | 06 10 | 06 46 | 07 16 | 07 50 | 08 30
1100] 349 54.6 | 141 516 Sl6 04.6 | 144 309 S10 35.0 349 29.4 S 1 32.8 | 164 115 5 0 069 |Canopus 263 57.2 $52 418 1700|180 47.5 N 4 40.7 | 149 141 8.2 513 57.2 12.8 60.1| S 50 | 05 04 | 05 41 | 06 13 | 06 38 | 07 03 | 07 32 | 08 09
0lf 4571156 52.4 05.6 | 159 31.8 356 | 4322 329 (179 13.7 07.1 | Capella 280 37.4 N46 00.4 01 195 47.7 39.7 163 41.3 8.2 14 10.0 12.8 60.1 52|05 02 | 05 41 | 06 15 | 06 34 | 06 57 | 07 24 | 07 58
02 19 59.6 | 171 53.2 065|174 32.7 362 | 19 349 33.0 | 194 15.8 07.2 | Deneb 49 32.5 N45 19.4 02 210 48.0 38.8 (178 085 81 14 22.8 12.6 60.1 54 | 05 00 | 05 41 | 06 16 | 06 30 | 06 50 | 07 15 | 07 47
03] 35 02.0 186 54.0 . . 07.4|189 33.6 . . 36.8| 34 37.7 . . 332|209 18.0 07.3 |Denebola 182 36.0 N14 30.8 03225482 . . 37.8|192 356 8.2 14 354 12.5 60.0 56 | 04 58 | 05 41 | 06 18 | 06 26 | 06 43 | 07 05 | 07 34
po.2 07.4 | Diphda 348 57.5 S17 55.4 04| 240 48.4 36.9 [207 02.8 8.1 14 47.9 12.4 60.0 58 | 04 55 | 05 41 | 06 20 | 06 21 | 06 35 | 06 53 | 07 19
Objekt na ObIOZe 2.4 07.5 05 255 48.6 359|221 209 80 15003 12.3 60.0| S 60 | 04 52 | 05 41 | 06 22 | 06 16 | 06 26 | 06 40 | 07 01
4.6 S 0 07.7 | Dubhe 193 54.6 N61 41.5 06( 270 48.8 N 4 35.0 [ 235 56.9 8.1 S15 12.6 12.2 59.9 Twilight Moohisat
O 6.8 07.8 | Elnath 278 15.2 N28 36.9 07| 285 49.1 34.0 (250 24.0 8.0 1524.8 121 59.9 | Lat. |Sunset
N . 9.0 07.9 | Eltanin 90 47.0 N51296 S 08300 49.3 33.1(264 51.0 8.0 15 36.9 12.0 59.9 Givil  Naut [ 10 11 12 13
Greenw|chsky 12 .. 08.0 |Enif 33488 N 9557 A 09]31549.5 . . 32.1(279 180 8.0 15489 11.9 59.8 T T
3.4 08.1 |Fomalhaut 15 25.8 $29 337 T 10|330 49.7 312293 450 7.9 16 00.8 11.7 59.8 hm| hm| hm| hm| hm| hm| hm
(nulty) polednik 5.6 08.3 U 11]345 49.9 30.2308 119 7.9 16125117 59.8 | N 72 |19 02 | 20 17 | 22 17 | 16 54 | 15 45 | mmm -
7.7 S 0 08.4 | Gacrux 172 03.8 $57 10.5 R 12| 0502 N 429.3(322388 7.9 S1624.211.5 59.7| N 70 | 18 55 | 20 01 | 21 36 | 17 16 | 16 41 | mm ==
9.9 08.5 | Gienah 175 54.7 S17 36.1 D 13| 15504 28.3 (337 057 7.9 16 357 11.4 59.7 68 | 18 49 | 19 48 [ 21 09 | 17 33 | 17 15 | 16 37 | mm
2.1 08.6 | Hadar 148 513 S60 257 4 14| 30 50.6 27.4(351 326 7.8 16 47.1 11.3 59.7 66 | 18 45 | 19 38 | 20 49 | 17 47 | 17 40 | 17 30 | 17 05
ha.3 08.7 | Hamal 328 02.8 N23 30.9 15| 45508 . . 26.4| 5594 7.9 16584 112 596 64 | 18 40 | 19 30 | 20 33 | 17 59 | 17 59 | 18 02 | 18 12
65 08.9 |Kaus Aust. 83 463 534 228 Y 18| 60 51.0 255| 20263 7.7 17 09.6 11.0 59.6 62 | 18 37 | 19 23 | 20 20 | 18 09 | 18 15 | 18 26 | 18 47
8.7 09.0 17} 75 51.2 24.5| 34530 7.8 17 20.6 11.0 59.5 60 | 18 34 | 19 17 | 20 10 | 18 17 | 18 29 | 18 46 | 19 13
S b t I' . b d 0.9 S 0 09.1 | Kochab 137 20.3 N74 06.9 18| 90 51.5 N 4 23.6 | 49 19.8 7.8 S17 31.6 10.8 59.5 | N 58 | 18 31 | 19 11 | 20 01 | 18 25 | 18 40 | 19 02 | 19 33
ubstelarni po 31 09.2 |Markab 13 40.0 N15 16.0 19|105 517 226 | 63 46:6 7.7 17 42.4 107 59.5| 56 | 18 29 [ 19 07 | 19 53 | 18 31 | 18 50 | 19 15 | 19 50
5.3 09.3 | Menkar 314 17.0 N 4 08.1 20[ 120 51.9 21.7| 78 133 7.7 17 53.1 10.6 59.4 54 | 18 27 | 19 02 | 19 46 | 18 37 | 18 59 | 19 27 | 20 04
7.4 09.5 [Menkent 148 10.3 $36 25.5 21[135 521 . . 20.7| 92 400 7.7 18 037 10.4 59.4 52 |18 25| 18 59 | 19 40 | 18 43 | 19 07 | 19 38 | 20 17
9.6 09.6 | Miaplacidus 221 41.1 S69 45.5 22[150 52.3 19.7 [107 06.7 7.6 18 14.1 10.3 59.4 50 | 18 23 19 35 [ 18 48 [ 19 15 | 19 47 | 20 28
1.8 09.7 23| 165 52.6 18.8 | 121 33.3 7.7 18 24.4 10.2 59.3 45 | 18 19 19 24 | 18 58 | 19 30 | 20 07 | 20 51
4.0 S 0 09.8 |Mirfak 308 43.1 N49 53.9 1200 180 52.8 N 4 17.8 [ 136 00.0 7.6 S18 34.6 10.1 59.3 | N 40 | 18 16 | 18 43 | 19 15 | 19 07 | 19 43 | 20 23 | 21 09
6.2 09.9 | Nunki 76 00.6 S26 17.0 01195 53.0 16.9 150 26.6 7.6 18 44.7 9.9 59.2 35|18 13|18 38 |19 08 | 19 15 | 19 54 | 20 37 | 21 25
8.4 10.1 | Peacock 53 21.8 S56 42.1 02| 210 53.2 15.9 | 164 53.2 7.5 18 54.6 9.8 59.2 30 |18 11 | 18 35 | 19 03 | 19 22 | 20 04 | 20 49 | 21 38
ho.s 10.2 | Pollux 243 30.4 N28 00.0 03}225 534 . . 15.0(179 19.7 7.6 19 044 9.7 592 20|18 07 |18 29 | 18 54 | 19 33 | 20 20 | 21 09 | 22 01
2.8 10.3 | Procyon 245 02.0 N 5 11.9 04240 53.7 14.0 /193 46.3 7.5 19 141 9.6 59.1 | N 10 | 18 03 | 18 24 | 18 49 [ 19 44 | 20 35 | 21 27 | 22 21
5.0 10.4 05 255 53.9 131208 12.8 7.5 19 23.7 9.4 59.1 0|18 00| 18 21 | 18 45 | 19 53 | 20 48 | 21 44 | 22 40
h7.1 S 0 10.5 |Rasalhague 96 08.3 N12 33.3 06270 54.1 222 39.3 7.5 519331 9.3 59.0[S 10|17 57 | 18 18 | 18 42 [ 20 03 | 21 02 | 22 01 | 22 59
ho.3 10.7 [Regulus 207 45.9 N11 54.9 07| 285 54.3 237 058 7.5 19 424 9.1 59.0 20 | 17 54 | 18 16 | 18 41 | 20 14 | 21 17 | 22 19 | 23 19
15 10.8 | Rigel 281 14.0 S 8 11.2 08| 300 54.5 2251323 7.4 19515 9.1 59.0 30 | 17 50 | 18 14 | 18 42 | 20 26 | 21 33 | 22 40 | 23 4
3.7 10.9 |Rigil Kent. 139 55.0 S60 52.9 S 09]315 548 . . 09.3[26558.7 7.5 20006 8.8 589 35 | 17 48 | 18 14 | 18 43 | 20 32 | 21 43 | 22 52 | 23 56
5.9 11.0 | Sabik 102 14.8 S15 44.3 U 10f 330 55.0 08.3|280 25.2 7.4 20 09.4 8.8 58.9 40 | 17 46 | 18 13 | 18 45 | 20 40 | 21 55 | 23 06 | 24 11
bs.1 11.1 N 11345 55.2 07.4 | 294 51.6 7.4 20 18.2 8.6 58.8 45 | 17 44 | 18 13 | 18 47 | 20 50 | 22 08 | 23 22 | 24 30
0.3 S 0 11.3 | Schedar 349 42.4 N56 35.8 D 12| 0554 N 4 06.4 (309 18.0 7.4 S20 26.8 8.5 58.8| S 50 | 17 41 | 18 13 | 18 50 | 21 01 | 22 24 | 23 43 | 24 54
2.5 11.4 | Shaula 96 24.6 $37 06.8 A 13| 15 556 05.4 {323 44.4 7.4 20 353 8.3 58.8 52 (17 39 | 18 13 | 18 52 | 21 06 | 22 32 | 23 53 | 25 05
4.7 11.5 | Sirius 258 35.6 S16 43.7  y 14| 30559 04.5(338 10.8 7.3 20 43.6 8.2 58.7 54 | 17 38 | 18 13 | 18 54 | 21 12 | 22 40 | 24 04 | 00 04
- 6.8 . . 11.6 |Spica 158 33.6 S11 13.0 15| 45 56.1 . . 035|352 37.1 7.4 20518 8.1 587 56 | 17 36 | 18 13 | 18 57 | 21 18 | 22 50 | 24 16 | 00 16
Zeme 9.0 11.7 | Suhail 222 54.4 S43 28.4 16| 60 56.3 026| 7035 7.3 20599 7.9 586 58 |17 35| 18 14 | 18 59 | 21 26 | 23 01 | 24 31 | 00 31
hi2 11.9 17| 75 56.5 016 | 21298 7.3 21078 7.8 586 | S 60 | 17 33 | 18 14 | 19 03 | 21 34 | 23 14 | 24 48 | 00 48
[as 020 Ve b M2 e ro | 357 | 335 15 2235 75 365 o voon
hs.6 12.1 [Zuben'ubi 137 07.8 S16 05.2 : 7. | 501224 75 121
L7s 122 SHA  Mer Pass 20{ 120 57.2 58.8| 64487 7.3 21308 7.4 58.5| Day | Can-ofTime [ Mer. Mer. Pass.  |age  Phase
0.0 12.3 : e 21{135 57.4 57.8| 79 15.0 7.3 21 38.2 7.2 58.4 ooh 190 Pass. | Upper Lower
b2.2 12.5 |Venus 151 56.9 14 32 22[150 57.6 56.8| 93413 7.2 21454 7.1 58.4 d|m s m s| hm| hm| h m| d %
pa.3 12.6 |Mars 154 36.2 14 21 23] 165 57.9 55.9 | 108 07.5 7.3 S21 52.5 6.9 58.4 10 | 02 49 | 02 59 | 11 57 [ 13 41 | 01 14 | 02 7
Jupiter 359 348 0 42 11|03 10|03 20 |11 57 [ 14 35 | 02 08 | 03 14 ‘)
Mer.Pass. 0 402| v 08 d 09] v 09 d 06] v 28 d 01] v 22 d 01 |Satun 174 16.8 13 01 sD 159 d 10| SD 165 16.3 16.0 12 | 03 31|03 41 | 11 56 | 15 31 | 03 03 | 04 22




Nautical Almanac — opravy vysky

Na prvni dvojstrane (nepocitame-li reklamy) nalezneme tabulku oprav vysky.

A2ALTITUDE CORRECTION TABLES 10-90—SUN,STARS,PLANETS ALTITUDE CORRECTION TABLES 0-10'—SUN,STARS,PLANETS A
> >
OCT.~MAR. SUN APR.—SEPT. STARS AND PLANETS DIP OCT—MAR. SUN APR—SEPT. OCT—MAR. SUN APR—SEPT.
:‘}\gp. o L STARS /}sﬂp 3 p Lo p STARS
e T wer Upper ower Upper | PLANETS) t. ower Upper wer Upper | PLANETS)
App. Lower Upper | App. Lower Upper || App n | App. Additional ||Ht. of Copen Ht. of [Ht. of Corrn . k 7 P : 3 5 >
ALl Limb Limb | Al Limb Limb || Al. ™ | Al Comn || Eve Eye | Eye Limb Limb | Limb Limb Limb Limt | Limb Limb
o , ’ ' ’ ’ ox ’ ’ ’ , ,
o 1 o 1 o 4 2010 m ft. | 'm ’ 000 | —175 —498 | —178 — —338 _ 0 —289 | —12-
’ ’ 4 5 ’ A 0y = o3 49 17 496 33 330 | + 34 -289 | + 31 —287 12:9
933 +10t8 -—21’»5 939 +106 —212 9 55 —-53 VENUS zg —2-8 gz :.o _ ;i 0 03 169 492 172 490 332 335 36 287 33 285 127
945 4109 —2g | 2% 4107 —2rn || © °7~5-2 Jan. 1-July 1 —29 5 0 o6 163 486 166 484 32:6 3 40 38 285 36 282 125
9 2 10 2 ¥il4. 2:8 2 | 20 — 27
+1ro—203 | 1% £108 —2r0 || 10 2% =54 . —30 5 009 157 480 160 478 | 3200 345 40 283 38 280 12:3
10 08 T 5 10 14 +109 —200 10 32_5_0 o ’ 30 Biede 98 | 25 — 28 012 152 475 154 472 315 350 42 281 10 278 12-1
10 20 ;”_2 ot 1027 L hos || 1O 46 35 60 TOI 32 —32 105 | 30 — 30 0I5 146 469 148 466 309 355 44 279 41 277 19
:3 32«11-3—210 | ig 4 4 —207 ;? f9—4‘8 July 15-Sept. 1 ;g -33 ::; See table 018 | —141 —464 | —143 —461 [ —30:4 400 | + 46 —277 | + 43 —275 | —11'7
4 g 209 [ 1993 4112 206 4_47 | Dec. 2g-Dec. 31 s ~I4 e - 0 21 135 458 | 138 456 | 298 405 48 275 45 273 | 115
1100 4 irs—208 | %7 4113 —205 || 1F 29 =46 o, 3 3 = ; 024 130 453 | 133 451 | 293 410 49 274 47 21| 114
L85 4 5l s | 11622 +114 —204 LI 44,45 O Lo 49 —36 1331 0 — 79 0 27 125 448 12:8 446 288 415 51 272 49 269 -2
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App. Alt. = Apparent altitude = Sextant altitude corrected for index error and dip. Additional corrections for temperature and pressure are given on the following page.

For bubble sextant observations ignore dip and use the star corrections for Sun, planets and stars.



Nautical Almanac — opravy vysky
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Zmérena vyska (Apparent Altitude, tj. zdanliva vyska)

_~ Oprava vysky (Correction)
STARS AND PLANETS/ R

pp n | App. Additional
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o /
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1312 4! °
Na mori: H,=SR-IE +Dip+R (+SD )Slunce, Mésic

Na sousi: H,=(SR-1E)/2 +R
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Tabulka je rozdélena na dvé obdobi v
roce, protoze SD se mirné méni.

Zmeérena vyska

(Apparent Altitude,

tj. zdanliva vyska)

AN

OCT.—MAR. SUN

APR.—SEPT.
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pfi mérfeni dolniho okraje
(Lower Limb)

o Oprava vy3ky (R — SD)

pfi méreni horniho okraje
(Upper Limb)

Na mofi:

Na sousi:

HO

= SR -

= (SR -

IE)/2 + R

IE + Dip +R (+ SD )Slunce, Mésic
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Nautical Almanac — GHA a Deklinace objektu

178 2010 SEPTEMBER 10, 11, 12 (FRI., SAT, SUN.) 2010 SEPTEMBER 10, 11, 12 (FRI., SAT., SUN.) 179
Twilight Moonrise
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02| 19 00.4 | 171 34.2 44.0 | 174 11.0 21.2| 18 28.8 29.9 | 193 23.3 04.3 | Acrux 173 12.4 $63 09.6 |
02| 210 42.7 01.5|191 10.2 87 8 52.2 14.7 60.8 66 [ 03 01 | 0413|0507 |09 12|11 13|13 20|15 42
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07| 94 12.8 | 246 38.1 48.7 | 249 15.5 244 93 42,6 30.5 | 268 34.2 04.9 | Alkaid 153 00.7 N49 15.7 | |
v 07| 285 43.8 56.8 [263 28.3 8.6 10 05.0 14.3 60.7 56| 03 59 | 04 45 | 05 23 | 08 34 | 10 07 | 11 37 | 12 59
08[109 15.2 | 261 38.8 49.7 | 264 16.4 25.0 | 108 45.3 30.7 | 283 36.4 05.0 | Al Na'ir 27 45.7 S46 54.4
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D 12]169 25.1 | 321 42.0 S15 53.4 | 324 20.1 S10 27.5 | 168 56.3 S 1 31.2 | 343 45.2 S 0 05.5 |Alphecca 126 12.8 N26 40.9 1 12| 0449 N 4 52.1 [335 46.0 8.5 S11 15.9 13.9 60.5| N 40 | 04 37 | 05 10 | 05 37 | 08 05 | 09 20 | 10 32 | 11 41
A 13|184 27.5 | 336 42.8 54.4 | 339 21.0 28.1 | 183 59.1 31.3 | 358 47.4 05.6 |Alpheratz 357 45.3 N29 092, 13| 15 45.1 5111350 135 8.4 11 29.8 13.9 60.5 35 | 04 24 | 05 14 | 05 40 | 07 58 | 09 10 | 10 20 | 11 26
y 14[199 30.0 | 351 43.6 55.3 | 354 21.9 28.7 | 199 01.8 315 | 13 49.6 05.7 | Altair 62 100 N 8540 U 13 30 453 502 | 4409 8.4 11 437 137 60.5 30 | 0450|0518 | 0542|0753 0901] 10081113
15| 214 325| 6444 .. 56.2| 9228 .. 29.4(214 046 . . 31.6| 28 51.8 . . 059 |Ankaa 353 17.2 S42 14.6 15| 45 456 . . 49.2| 19 08.3 8.4 11 57.4 13.7 60.4 20| 04 59 | 05 24 | 05 47 | 07 44 | 08 47 | 09 49 | 10 50
16| 229 34.9 | 21 45.2 57.2 | 24 237 30.0 | 229 07.4 31.7 | 43 53.9 06.0 | Antares 112 28.8 S26 27.4 16| 60 45.8 483| 33357 84 1211.113.6 60.4| N 10 | 05 05 | 05 29 | 05 50 | 07 35 | 08 34 | 09 33 | 10 31
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18259 39.9 | 51 46.7 S15 59.1 | 54 25.5 S10 31.2 | 259 12.9 S 1 32.0 | 73 58.3 S 0 06.2 |Arcturus 145 57.7 N19 07.7 18] 90 46.2 N 4 46.4 | 62 305 8.3 S12 38.2 13.4 603 | S 10 | 05 11 | 05 36 | 05 57 | 07 20 | 08 10 | 09 02 | 09 56
19274 42.3 | 66 47.5 16 00.0 | 69 26.4 31.8 | 274 156 32.1| 89 00.5 06.3 | Atria 107 32.5 S69 03.1 19| 105 46.4 45.4 | 76 57.8 8.3 12 51.6 13.3 60.3 20 | 05 12 | 0538 | 06 00| 07 12 | 07 58 | 08 46 | 09 36
201 289 44.8 | 81 48.3 00.9 | 84 27.3 32.5 | 289 18.4 32.2 104 02.7 06.5 | Avior 234 19.4 S59 32.4 20{ 120 46.7 44.5| 91 251 8.3 13 04.9 13.2 60.3 30 | 05 12 | 05 40 | 06 03 | 07 03 | 07 44 | 08 27 | 09 15
21(304 47.3| 96 49.1 . . 01.9| 99 28.2 . . 33.1[304 2.1 . . 32.4 119 04.9 . . 06.6 | Bellatrix 278 34.2 N 6 21.7 21| 135 46.9 . . 435|105 52.4 83 13 18.1 13.2 60.2 35| 05 11| 05 40 | 06 06 | 06 58 | 07 36 | 08 17 | 09 02
22319 49.7 | 111 49.9 02.8 | 114 29.1 33.7 | 319 23.9 32.5 | 134 07.1 06.7 | Betelgeuse 271 03.5 N 7 24.6 22| 150 47.1 426 (120 19.7 82 13 31.3 13.0 60.2 40 | 05 09 | 05 41 | 06 08 | 06 53 | 07 26 | 08 04 | 08 47
23| 334 52.2 | 126 50.8 03.7 | 129 30.0 34.3 | 334 266 32.6 | 149 09.3 06.8 23| 165 47.3 41.6 (134 46.9 8.2 13 44.3 12.9 60.2 45 | 05 07 | 05 41 | 06 10 | 06 46 | 07 16 | 07 50 | 08 30
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02| 19 59.6 | 171 53.2 06.5 | 174 32.7 36.2 | 19 349 33.0 | 194 15.8 07.2 | Deneb 49 32.5 N45 19.4 02] 210 48.0 38.8 (178 08.5 8.1 14 22.8 12.6 60.1 54 | 05 00 [ 05 41 | 06 16 | 06 30 | 06 50 | 07 15 | 07 47
03| 35 02.0|186 54.0 . . 07.4 |189 33.6 . . 36.8| 34 37.7 . . 33.2|209 18.0 . . 07.3 |Denebola 182 36.0 N14 30.8 03[ 225 48.2 . . 37.8|192 356 8.2 14 35.4 125 60.0 56 | 04 58 | 05 41 | 06 18 | 06 26 | 06 43 | 07 05 | 07 34
gg 50 04.5 | 201 54.8 08.4 | 204 34.5 37.4 | 49 40.4 33.3 | 224 20.2 07.4 | Diphda 348 57.5 S17 55.4 04| 240 48.4 36.9 |207 02.8 8.1 14 47.9 12.4 60.0 58 | 04 55 | 05 41 | 06 20 | 06 21 | 06 35 | 06 53 ‘ 07 19
65 07.0 | 216 55.6 09.3 | 219 35.4 38.1| 64 43.2 33.4 | 239 224 07.5 05 255 48.6 35.9 (221 29.9 8.0 15 00.3 12.3 60.0| S 60 | 04 52 | 05 41 | 06 22 | 06 16 | 06 26 | 06 40 | 07 01
06| 80 09.4 | 231 56.4 S16 10.2 | 234 36.3 S10 38.7 | 79 45.9 S 1 33.6 | 254 24.6 S 0 07.7 | Dubhe 193 54.6 N6l 41.5 06| 270 48.8 N 4 35.0 | 235 56.9 8.1 S15 12.6 12.2 59.9 Twilight —
s 07 95 11.9 | 246 57.2 11.1 | 249 37.2 39.3| 94 48.7 33.7 | 269 26.8 07.8 |Elnath 278 15.2 N28 36.9 07] 285 49.1 34.0 | 250 24.0 8.0 15 24.8 12.1 59.9 | Lat. | Sunset 9
08| 110 14.4 | 261 58.0 12.1 | 264 38.1 39.9 [ 109 51.5 33.8 | 284 29.0 07.9 | Eltanin 90 47.0 N51 29.6 S 08| 300 49.3 33.1|264 51.0 8.0 15 36.9 12.0 59.9 Civil  Naut. 10 11 12 13
A 09]125 16.8 | 276 58.9 . . 13.0 | 279 39.0 . . 40.5|124 54.2 . . 34.0 | 299 31.2 . . 08.0 |Enit 33 48.8 N 9557 A 09|31549.5 . . 321|279 18.0 8.0 15489 11.9 59.8 T T
$29 33.7 T 10{330 49.7 31.2 (293 450 7.9 16 00.8 11.7 59.8 ol hm| hm| hm| hm| hm| hm| hm
H ¥ : 9 7. .5 11.7 59. 7 7165 45
Objekt na obloze U 11]345 49.9 30.2 308 119 7.9 16125117 59.8 | N 72 | 19 02 | 20 17 | 22 17 | 16 54 | 15 45 | mm -
$57 10.5 R 12| 0502 N 429.3(322 388 7.9 S1624.211.5 59.7 | N 70 | 18 55 | 20 01 | 21 36 | 17 16 | 16 41 | mm -
O $17 36.1 D 13| 15504 28.3 (337 057 7.9 16 357 11.4 59.7 68 | 18 49 | 19 48 | 21 09 | 17 33 [ 17 15 | 16 37 | =
: - S60 25.7 14| 30 50.6 27.4 (351 32.6 7.8 16 47.1 11.3 59.7 66 | 18 45 | 19 38 | 20 49 | 17 47 | 17 40 | 17 30 | 17 05
Gl’eenWIChSky N23 30.9 C 15| 45508 . . 26.4| 5594 7.9 16584 11.2 59.6 64 | 18 40 | 19 30 | 20 33 | 17 59 | 17 59 | 18 02 | 18 12
It' | d 'k $34 22.8 16| 60 51.0 25.5| 20263 7.7 17 09.6 11.0 59.6 62 | 18 37 | 19 23 | 20 20 | 18 09 | 18 15 | 18 26 | 18 47
(nulty) poledni 17| 75 512 245| 34530 7.8 17 206 11.0 59.5| 60 | 18 34 [ 19 17 | 20 10 | 18 17 | 18 29 | 18 46 | 19 13
N74 06.9 18| 90 51.5 N 4 23.6| 49 19.8 7.8 S17 31.6 10.8 59.5 | N 58 | 18 31 | 19 11 | 20 01 | 18 25 | 18 40 | 19 02 | 19 33
N15 16.0 19| 105 51.7 22.6| 63 46.6 7.7 17 42.4 10.7 59.5 56 |18 29 | 19 07 | 19 53 | 18 31 | 18 50 | 19 15 | 19 50
N 4081 20| 120 51.9 21.7| 78 13.3 7.7 17 53.1 10.6 59.4 54 | 18 27 | 19 02 | 19 46 | 18 37 | 18 59 | 19 27 | 20 04
S$36 25.5 211135 52.1 . . 20.7| 92 40.0 7.7 18 03.7 10.4 59.4 52|18 25|18 59|19 40 | 18 43 | 19 07 | 19 38 | 20 17
L, S69 45.5 22(150 52.3 19.7 (107 06.7 7.6 18 14.1 10.3 59.4 50 | 18 23 | 18 55 | 19 35 | 18 48 | 19 15 | 19 47 | 20 28
Substelarni bod 23| 165 52.6 18.8 [121 33.3 7.7 18 24.4 10.2 59.3 45|18 19 | 18 49 | 19 24 [ 18 58 | 19 30 | 20 07 | 20 51
N49 539 1200|180 52.8 N 4 17.8 [136 00.0 7.6 S18 34.6 10.1 59.3 | N 40 | 18 16 | 18 43 | 19 15 | 19 07 | 19 43 | 20 23 | 21 09
$26 17.0 01f195 53.0 16.9 |150 26.6 7.6 18 44.7 9.9 59.2 35|18 13|18 38 |19 08 | 19 15 | 19 54 | 20 37 | 21 25
S$56 42.1 02| 210 53.2 15.9 | 164 53.2 7.5 18 54.6 9.8 59.2 30 |18 11 | 18 35 [ 19 03 | 19 22 | 20 04 | 20 49 | 21 38
N28 00.0 03(225 53.4 . . 15.0 (179 19.7 7.6 19 04.4 9.7 59.2 20 | 18 07 | 18 29 | 18 54 | 19 33 | 20 20 | 21 09 | 22 01
N 5119 04/ 240 53.7 14.0 (193 463 7.5 19141 9.6 59.1 | N 10 | 18 03 | 18 24 | 18 49 | 19 44 | 20 35 | 21 27 | 22 21
05| 255 53.9 13.1 (208 12.8 7.5 19 23.7 9.4 59.1 01800 |18 21|18 45|19 53 | 20 48 | 21 44 | 22 40
N12 333 06/ 270 54.1 N 4 12.1 (222 39.3 7.5 $19 331 9.3 59.0| S 10| 17 57 | 18 18 | 18 42 | 20 03 | 21 02 | 22 01 | 22 59
N11 54.9 07| 285 54.3 11.2 (237 05.8 7.5 19 42.4 9.1 59.0 20 (17 54 | 18 16 | 18 41 | 20 14 | 21 17 | 22 19 | 23 19
S 8 11.2 08] 300 54.5 10.2 (251 323 7.4 19 515 9.1 59.0 30 | 17 50 | 18 14 | 18 42 | 20 26 | 21 33 | 22 40 | 23 42
S60 52.9 S 09|31554.8 . . 09.3[265587 7.5 20 00.6 8.8 58.9 35 (17 48 | 18 14 | 18 43 | 20 32 | 21 43 | 22 52 | 23 56
s15 443 U 10330 55.0 08.3 [280 25.2 7.4 20 09.4 8.8 58.9 40 | 17 46 | 18 13 | 18 45 | 20 40 | 21 55 | 23 06 | 24 11
N 11|345 552 07.4 [294 51.6 7.4 20 18.2 8.6 58.8 45|17 44 | 18 13 | 18 47 | 20 50 | 22 08 | 23 22 | 24 30
NS6 358 D 12| 0554 N 4 06.4 309 18.0 7.4 S20 26.8 8.5 58.8| S 50 | 17 41 | 18 13 | 18 50 | 21 01 | 22 24 | 23 43 | 24 54
s37 06.8 A 13| 15556 05.4 [ 323 44.4 7.4 20 353 8.3 58.8 52 | 17 39 | 18 13 | 18 52 | 21 06 | 22 32 | 23 53 | 25 05
S16 437y 14| 30559 04.5 338 10.8 7.3 20 43.6 8.2 58.7 54 | 17 38 | 18 13 | 18 54 | 21 12 | 22 40 | 24 04 | 00 04
S11 13.0 15| 45 56.1 . . 03.5(352 37.1 7.4 20 51.8 8.1 587 56 | 17 36 | 18 13 | 18 57 [ 21 18 | 22 50 | 24 16 | 00 16
S43 28.4 16| 60 56.3 026 | 7035 7.3 20599 7.9 586 58 | 17 35 | 18 14 | 18 59 | 21 26 | 23 01 | 24 31 | 00 31
Zemé 17| 75 56.5 01.6| 21298 7.3 2107.8 7.8 586 [ S 60 |17 33 |18 14 | 19 03 | 21 34 | 23 14 | 24 48 | 00 48
N38 47.9 18| 90 56.7 N 4 00.7 | 35 56.1 7.3 S21 15.6 7.7 586 SUN MOON
S16 05.2 19/105 57.0 3 59.7 | 50 22.4 7.3 21 23.3 7.5 585
oies Pass. 20| 120 57.2 588 | 64487 7.3 21308 7.4 58.5| Day | Ean-ofTime | Mer Mer. Pass. | age  Phase
e 21[135 574 . . 57.8| 79150 7.3 21 382 7.2 58.4 00" 12" | Pass. | Upper Lower
14 32 22| 150 57.6 56.8| 93 41.3 7.2 21454 7.1 58.4 d|m s| m s| hm| hm| hm| d %
14 21 23| 165 57.9 55.9 | 108 07.5 7.3 S21 52.5 6.9 58.4 10 {02 49 | 02 59 | 11 57 [ 13 41 | 01 14 | 02 7
- 0 42 11 [ 03 10 | 03 20 | 11 57 | 14 35 | 02 08 | 03 14 .)
T PASS U0 U@ UV UV UY @ US| U % ¢ UT U ZZ 7 UISamm T Te® 13 01 SD 159 4 10| SD 16.5 16.3 16.0 12 [ 03 31|03 41 | 11 56 [ 15 31 | 03 03 | 04 22
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Twilight Moonrise
UT | ARIES | VENUS —-4.7| MARS +1.5 |JUPITER .9 | SATURN +1.0 STARS uT SUN MOON Lat. ) Sunrise
Naut.  Civil 10 11 12 13
GHA GHA Dec GHA Dec GHA Dec N Dec Name SHA Dec GHA Dec GHA v Dec d HP o h m h m h m h m h m h m h m
dog 348 555 | 141 32.6 S15 42.1 | 144 09.2 S10 200 | 348 23.3 S 1 29, 0 041 | A S 19.6 540 15. b1 SO A o oo g oo o | NT2100260 03330048 095910 00| mm | ==
10 : : : : : / 2%:6 S 0 041lAcamar 315 19.6 840 154 4300f180 42.3 N 5 03.4 (162 14.8 87 S 8 22.6 149 60.8 | N 70 | 02 11 | 03 49 | 04 56 | 09 40 | 12 10 | mem | mmm
01| 3 58.0 | 156 33.4 43.1 {159 10.1 20.6 | 3 26.0 29.7 | 178 21. 04.2 |Achernar 335 27.6 S57 10.6 01| 195 42.5 025176 425 87 8 37.5 147 60.8 68 | 02 40 | 04 02| 05 02| 09 24 | 11 37 | 14 11 | =m
gg 2o 050l Teeiatn . st 16 —L s 20 29.9 | 193 23.3 043 | Acrux 75 212:4 [S63R0T6 021210 327 015(191 102 87 8522147 60.8| 66|03 01|04 13| 0507 |09 12 | 11 13 | 13 20 | 15 42
oa] 35 054|201 mao " deg | 304 205 37.9 86 9 06.9 14.6 60.8 64 (03 17 | 04 21 | 05 11 | 09 02 | 10 55 | 12 48 | 14 36
05| ea 07‘8 516 36'5 46'8 219 LY V'd . . V4 . 1220 05.5 86 9 21.514.6 60.7 62 | 03 30| 0429|0515 |08 54 | 10 40 | 12 24 | 14 01
’ : : 1234331 86 9 36.1 145 60.7 60 | 03 41 | 04 35 | 05 18 | 08 46 | 10 28 | 12 06 | 13 35
06| 79 10.3 | 231 37.3 S15 47.8 | 234 ‘
o7l 54 123 | 520 363 555 | 54 249 00.7 8.6 S 9 50.6 14.4 60.7 [ N 58 | 03 51 | 04 40 | 05 21 | 08 40 | 10 17 | 11 50 | 13 15
08| 109 152 | 265 38.8 497 | 264 263 28.3 8.6 10 05.0 14.3 60.7 56 | 03 59 | 04 45 | 05 23 | 08 34 | 10 07 | 11 37 | 12 59
F 03l1%4 195|550z e 56 4] )4 277 55.9 8.5 10 19.3 14.3 60.6 54 | 04 06 | 04 50 | 05 26 | 08 29 | 09 59 | 11 26 | 12 45
Plisd In/ | 2lesre s 200 27 ro rl n o so e 292 23.4 86 10336142 60.6| 52 | 04 12 | 04 53 | 05 28 | 08 25 | 09 52 | 11 16 | 12 32
R : : : . 306 51.0 8.5 10 47.8 14.1 60.6 50 | 04 17 | 04 57 | 05 30 | 08 21 | 09 45 | 11 07 | 12 22
| 111154 22.6 | 306 41.2 52.5 | 309 321185 85 11 01.9 14.0 60.5 45| 04 29 | 05 04 | 05 34 | 08 12 | 09 31 | 10 48 | 11 59
D 12| 169 25.1 | 321 42.0 S15 53.4 [ 324 0T SI0 2/ 18 o S T N Z S ol S D oo Rpneee 10 128 N2o 200 D 12| 0439 N & 52.1 335 46.0 8.5 S1115.9 13.9 60.5| N 40 | 04 37 | 05 10 | 05 37 | 08 05 | 09 20 | 10 32 | 11 41
A 13| 184 27.5 | 336 42.8 54.4 | 339 21.0 28.1 | 183 59.1 31.3 | 358 47.4 05.6 Alpl’}eratz 357 45.3 N29 09.2 A 13| 15451 51.1 [350 13.5 8.4 11 29.8 13.9 60.5 35|04 44|05 14|05 40| 075809 10| 1020 11 26
Y 14| 199 30.0 | 351 43.6 55.3 | 354 21.9 28.7 | 199 01.8 31.5 13 49.6 05.7 |Altair 62 10.0 N 8 54.0 v 14| 30 45.3 50.2 4 409 84 11 43.7 13.7 605 30| 0450|0518 0542|0753 |09 01|10 08|11 13
15| 214 32.5 6 44.4 . . 56.2 9228 .. 29.4(214 046 .. 316 | 28 51.8 .. 059 |Ankaa 353 17.2 S42 14.6 15| 45456 . . 49.2| 19 08.3 84 11 57.4 13.7 60.4 20| 04 59 | 05 24 | 05 47 | 07 44 | 08 47 | 09 49 | 10 50
16| 229 349 | 21 45.2 57.2 | 24 23.7 30.0 | 229 07.4 31.7 | 43 53.9 06.0 | Antares 112 28.8 S26 27.4 16| 60 45.8 48.3| 33357 84 12 11.1 136 604| N 10|05 05 | 05 29 | 05 50 | 07 35 | 08 34 | 09 33 | 10 31
17| 244 37.4 | 36 46.0 58.1| 39 246 30.6 | 244 10.1 31.8 | 58 56.1 06.1 17| 75 46.0 47.3| 48 03.1 8.4 12 24.7 13.5 60.4 00509 |0533|0553|0728|0822|0917 1013
18( 259 39.9 | 51 46.7 S15 59.1 | 54 25.5 S10 31.2 | 259 12.9 S 1 32.0| 73 58.3 S 0 06.2 Arcturus 145 57.7 N19 07.7 18| 90 46.2 N 4 46.4| 62 30.5 8.3 S12 38.2 13.4 60.3| S 10| 05 11 | 05 36 | 05 57 | 07 20 | 08 10 | 09 02 | 09 56
19| 274 42.3 | 66 47.5 16 00.0 | 69 26.4 31.8 | 274 15.6 32.1| 89 00.5 06.3 At(va 107 32.5 Se69 03.1 19| 105 46.4 45.4| 76 57.8 8.3 12 51.6 13.3 60.3 20 ([ 05 12 | 05 38 | 06 00 | 07 12 | 07 58 | 08 46 | 09 36
20| 289 44.8 | 81 48.3 00.9 | 84 27.3 32.5|289 18.4 32.2 | 104 02.7 06.5 | Avior . 234 19.4 S59 32.4 20| 120 46.7 445| 91 25.1 8.3 13 04.9 13.2 60.3 30| 0512|0540 | 06 03| 07 03| 07 44 | 08 27 | 09 15
21| 304 47.3 96 49.1 . . 01.9 99 28.2 . . 33.1 (304 21.1 . . 32.4|119 049 . . 06.6 |Bellatrix 278 34.2 N 6 21.7 21| 135 46.9 . . 435|105 52.4 8.3 13 18.1 13.2 60.2 35|05 11| 05 40 | 06 06 | 06 58 | 07 36 | 08 17 | 09 02
22| 319 49.7 | 111 49.9 02.8 | 114 29.1 33.7 | 319 23.9 32.5 (134 07.1 06.7 | Betelgeuse 271 03.5 N 7 24.6 22| 150 47.1 42.6 120 19.7 8.2 13 31.3 13.0 60.2 40 | 05 09 | 05 41 | 06 08 | 06 53 | 07 26 | 08 04 | 08 47
23| 334 52.2 | 126 50.8 03.7 | 129 30.0 34.3 | 334 266 32.6 | 149 09.3 06.8 23| 165 47.3 41.6 1134 46.9 8.2 13 44.3 12.9 60.2 45| 05 07 | 05 41 | 06 10 | 06 46 | 07 16 | 07 50 | 08 30
1100 349 54.6 | 141 51.6 S16 04.6 | 144 30.9 S10 35.0 | 349 29.4 S 1 32.8 | 164 11.5 S 0 06.9 [Canopus 263 57.2 S52 41.8 11()0 180 47.5 N 4 40.7 | 149 14.1 8.2 S13 57.2 12.8 60.1 [ S 50 | 05 04 | 05 41 | 06 13 | 06 38 | 07 03 | 07 32 | 08 09
g; ; 57.1 | 156 52.4 85-6 159 31.8 356 | 4322 32.9 1179 13.7 07.1 gapelll)a 280 37.4 N46 00.4 01| 195 47.7 39.7 {163 41.3 8.2 14 10.0 12.8 60.1 52 | 05 02 | 05 41 | 06 15 | 06 34 | 06 57 | 07 24 | 07 58
19 59.6 | 171 53.2 6.5 | 174 32.7 36.2 | 19 349 33.0 | 194 15.8 07.2 | Denel 49 32.5 N45 19.4 02| 210 48.0 38.8 178 08.5 8.1 14 22.8 12.6 60.1 54 | 05 00 | 05 41 | 06 16 | 06 30 | 06 50 | 07 15 | 07 47
03| 35 020|186 54.0 . . 07.4 (189 33.6 . . 36.8 | 34 37.7 . . 33.2 209 18.0 . . 07.3 [Denebola 182 36.0 N14 30.8 03[ 225 48.2 . . 37.8|192 35.6 8.2 14 35.4 12.5 60.0 56 | 04 58 | 05 41 | 06 18 | 06 26 | 06 43 | 07 05 | 07 34
04| 50 04.5 | 201 54.8 08.4 | 204 34.5 37.4| 49 40.4 33.3 | 224 20.2 07.4 | Diphda 348 57.5 S17 55.4 04/ 240 48.4 36.9 | 207 02.8 8.1 14 47.9 12.4 60.0 58 | 04 55 | 05 41 | 06 20 | 06 21 | 06 35 | 06 53 | 07 19
05 65 07.0 | 216 55.6 09.3 | 219 35.4 38.1 | 64 43.2 33.4 | 239 22.4 07.5 05| 255 48.6 35.9 (221 29.9 80 1500.312.3 60.0| S 60 | 04 52 | 05 41 | 06 22 | 06 16 ‘ 06 26 | 06 40 | 07 01
06 80 09.4 | 231 56.4 S16 10.2 | 234 36.3 S10 38.7 | 79 45.9 S 1 33.6 | 254 24.6 S 0 07.7 |Dubhe 193 54.6 N61 41.5 06| 270 48.8 N 4 35.0 [ 235 56.9 8.1 S15 12.6 12.2 59.9 Twilight Moonset
s 07| 95 11.9 | 246 57.2 11.1 | 249 37.2 39.3 | 94 48.7 33.7 | 269 26.8 07.8 | Elnath 278 15.2 N28 36.9 07] 285 49.1 34.0 | 250 24.0 8.0 15 24.8 12.1 59.9 | Lat. | Sunset 9
08] 110 14.4 | 261 58.0 12.1 | 264 38.1 39.9 | 109 51.5 33.8 | 284 29.0 07.9 | Eltanin 90 47.0 N51 29.6 S 08300 49.3 33.1 [ 264 51.0 8.0 15 36.9 12.0 59.9 Civil  Naut. 10 11 12 13
A 09]125 16.8 | 276 58.9 . . 13.0 279 39.0 . . 40.5|124 54.2 . . 34.0 (299 31.2 . . 08.0 |Enif 33 488 N 9557 A 09315495 . . 32.1[279 18.0 8.0 15489 11.9 59.8 T T T
T 10{140 19.3 | 291 59.7 13.9 | 294 39.9 41.2 | 139 57.0 34.1 | 314 33.4 08.1 |Fomalhaut 15 25.8 S29 33.7 T 10330 49.7 312|293 450 7.9 16 00.8 11.7 59.8 sl woal sowl woawml v ml & wm } B owil oW @
U 11[155 21.8 | 307 00.5 14.8 | 309 40.8 41.8 | 154 59.7 34.2 | 329 356 08.3 U 11) 345 49.9 30.2 308 11.9 7.9 16125117 59.8| N 72 | 19 02 | 20 17 | 22 17 | 16 54 | 15 45 | mm -
R 12| 170 24.2 | 322 01.3 S16 15.8 | 324 41.7 S10 42.4 [ 170 02.5 S 1 34.3 | 344 37.7 S 0 08.4 | Gacrux 172 03.8 S57 10.5 R 12| 0502 N 429.3(322388 7.9 S1624.2 11.5 59.7 | N 70 | 18 55 | 20 01 | 21 36 | 17 16 | 16 41 | mm -
D 13|185 26.7 | 337 02.1 16.7 | 339 42.6 43.0 | 185 05.3 34.5 | 359 39.9 08.5 | Gienah 175 54.7 S17 36.1 D 13| 15504 283|337 05.7 7.9 16 35.7 11.4 59.7 68 |18 49 | 1948 | 21 09 | 17 33 | 17 15 | 16 37 | mm
A 14| 200 29.1 | 352 03.0 17.6 | 354 435 43.7 | 200 08.0 346 | 14 421 08.6 |Hadar 148 51.3 S60 25.7 A 14| 30 50.6 27.4 1351 326 7.8 16 47.1 11.3 59.7 66 | 18 45 | 19 38 | 20 49 | 17 47 | 17 40 | 17 30 | 17 05
v 15{215 316 | 7 03.8 .. 185| 9444 .. 44.3|21510.8 .. 34.7 | 29 443 . . 08.7 |Hamal 328 02.8 N23 30.9 15| 4550.8 . . 26.4| 5594 7.9 16584 11.2 59.6 64 | 18 40 | 19 30 | 20 33 | 17 59 | 17 59 | 18 02 | 18 12
16( 230 34.1 | 22 04.6 19.4 | 24 453 44.9 | 230 135 349 44 465 08.9 |Kaus Aust. 83 463 534 22.8 Y 16| 60 51.0 25.5| 20 26.3 7.7 17 09.6 11.0 59.6 62 | 18 37 | 19 23 | 20 20 | 18 09 | 18 15 | 18 26 | 18 47
17| 245 36.5 | 37 05.4 20.4 | 39 46.2 45.5 | 245 16.3 35.0 | 59 48.7 09.0 17} 75 51.2 245 34 53.0 7.8 17 20.6 11.0 59.5 60 | 18 34 | 19 17 | 20 10 | 18 17 | 18 29 | 18 46 | 19 13
18| 260 39.0 | 52 06.3 S16 21.3 54 47.1 S10 46.1 | 260 19.0 S 1 35.1 74 50.9 S 0 09.1 | Kochab 137 20.3 N74 06.9 18/ 90 51.5 N 4 23.6| 49 19.8 7.8 S17 31.6 10.8 59.5| N 58 | 18 31 | 19 11 | 20 01 | 18 25 | 18 40 | 19 02 | 19 33
ég g;g :;.g g; 8;’:1; gii gz :g-g :f;-i ;75 21.8 353 | 89 53.1 09.2 maﬂiab 13 40.0 :15 16.0 19| 105 51.7 22,6 | 63 46.6 7.7 17 42.4 10.7 59.5 56 | 18 29 | 19 07 | 19 53 | 18 31 | 18 50 | 19 15 | 19 50
g E - - E 90 24.6 35.4 1104 55.3 09.3 | Menkar 314 17.0 N 4 08.1 20| 120 51.9 21.7 | 78 13.3 7.7 17 53.1 10.6 59.4 54 | 18 27 | 19 02 | 19 46 | 18 37 | 18 59 | 19 27 | 20 04
21| 305 46.4| 97 08.8 . . 24.0| 99 49.8 . . 48.0 305 27.3 . . 35.5|119 57.4 . . 09.5 [Menkent 148 10.3 S36 25.5 21135 521 . . 20.7| 92 40.0 7.7 18 03.7 10.4 59.4 52|18 25|18 59|19 40 | 18 43 | 19 07 | 19 38 | 20 17
22| 320 48.9 | 112 09.6 24.9 | 114 50.7 48.6 | 320 30.1 35.7 | 134 59.6 09.6 |Miaplacidus 221 41.1 S69 45.5 22| 150 52.3 19.7 | 107 06.7 7.6 18 14.1 10.3 59.4 50 |18 23| 18 55| 19 35 | 18 48 | 19 15 | 19 47 | 20 28
23| 335 51.3 | 127 10.4 25.9 | 129 51.6 49.2 | 335 32.8 35.8 | 150 01.8 09.7 23] 165 52.6 18.8 |121 33.3 7.7 18 24.4 10.2 59.3 45|18 19 | 18 49 | 19 24 | 18 58 | 19 30 | 20 07 | 20 51
1200 350 53.8 | 142 11.3 S16 26.8 | 144 52.4 S10 49.9 | 350 35.6 S 1 35.9 | 165 04.0 S 0 09.8 | Mirfak 308 43.1 N49 53.9 1200[180 52.8 N 4 17.8 | 136 00.0 7.6 S18 34.6 10.1 59.3 [ N 40 | 18 16 | 18 43 | 19 15 | 19 07 | 19 43 | 20 23 | 21 09
0lf 5562|157 12.1 27.7 | 159 53.3 50.5 5 38.4 36.1 | 180 06.2 09.9 | Nunki 76 00.6 S26 17.0 01f195 53.0 16.9 150 26.6 7.6 18 44.7 9.9 59.2 35|18 13 | 18 38 [ 19 08 | 19 15 | 19 54 | 20 37 | 21 25
02 20 58.7 | 172 13.0 28.6 | 174 54.2 51.1 | 20 41.1 36.2 | 195 08.4 10.1 | Peacock 53 21.8 $56 42.1 02| 210 53.2 15.9 (164 53.2 7.5 18 54.6 9.8 59.2 30 |18 11 | 18 35 | 19 03 | 19 22 | 20 04 | 20 49 | 21 38
03| 36 01.2 (187 13.8 . . 29.5|189 55.1 . . 51.7 | 35439 .. 36.3|210 10.6 . . 10.2 |Pollux 243 30.4 N28 00.0 03]225 53.4 . . 15.0[179 19.7 7.6 19 04.4 9.7 59.2 20 |18 07 | 18 29 | 18 54 | 19 33 [ 20 20 | 21 09 | 22 01
04| 51 03.6 | 202 14.7 30.4 | 204 56.0 52.3 | 50 46.6 36.5 | 225 12.8 10.3 | Procyon 245 02.0 N 5 11.9 04 240 53.7 14.0[193 463 7.5 19141 9.6 59.1 | N 10 | 18 03 | 18 24 | 18 49 | 19 44 | 20 35 | 21 27 | 22 21
05| 66 06.1 | 217 15.5 31.3 | 219 56.9 53.0 | 65 49.4 36.6 | 240 15.0 10.4 05| 255 53.9 13.1 (208 12.8 7.5 19 23.7 9.4 59.1 0|18 00|18 21 | 18 45 | 19 53 | 20 48 | 21 44 | 22 40
06| 81 08.6 | 232 16.3 S16 32.2 | 234 57.8 S10 53.6 | 80 52.2 S 1 36.7 | 255 17.1 S 0 10.5 |Rasalhague 96 08.3 N12 33.3 06| 270 54.1 N 4 12.1 (222 39.3 7.5 $19 33.1 9.3 59.0| S 10 | 17 57 | 18 18 | 18 42 | 20 03 | 21 02 | 22 01 | 22 59
07| 96 11.0 | 247 17.2 33.1| 249 58.7 54.2 | 95 54.9 36.9 | 270 19.3 10.7 | Regulus 207 45.9 N11 54.9 07| 285 54.3 11.2 (237 05.8 7.5 19 42.4 9.1 59.0 20 |17 54 | 18 16 | 18 41 | 20 14 | 21 17 | 22 19 | 23 19
08] 111 13.5 | 262 18.0 34.0 | 264 59.6 54.8 | 110 57.7 37.0 | 285 21.5 10.8 | Rigel 281 14.0 S 8 11.2 08| 300 54.5 10.2 |251 32.3 7.4 19 515 9.1 59.0 30 | 17 50 | 18 14 | 18 42 | 20 26 | 21 33 | 22 40 | 23 42
S 09| 126 16.0 [ 277 18.9 . . 35.0 | 280 00.5 . . 55.4 [ 126 00.4 . . 37.1|300 23.7 . . 10.9 |RigilKent. 139 55.0 S60 52.9 S 09|31554.8 . . 09.3(265587 7.5 20006 8.8 589 35|17 48 | 18 14 | 18 43 | 20 32 | 21 43 | 22 52 | 23 56
U 10| 141 18.4 | 292 19.7 35.9 | 295 01.4 56.1 | 141 03.2 37.3 | 315 25.9 11.0 | Sabik 102 14.8 S15 44.3 U 10| 330 55.0 08.3 280 25.2 7.4 20094 88 589 40 | 17 46 | 18 13 | 18 45 | 20 40 | 21 55| 23 06 | 24 11
N 11| 156 20.9 | 307 20.6 36.8 | 310 02.3 56.7 | 156 06.0 37.4 | 330 28.1 11.1 N 11| 345 55.2 07.4 294 51.6 7.4 20 18.2 8.6 58.8 45 | 17 44 | 18 13 | 18 47 | 20 50 | 22 08 | 23 22 | 24 30
D 12| 171 23.4 | 322 21.5 S16 37.7 | 325 03.2 $10 57.3 | 171 08.7 S 1 37.5 | 345 30.3 S 0 11.3 |Schedar 349 42.4 N56 35.8 D 12| 0554 N 4064|309 18.0 7.4 $20 26.8 85 58.8 | S 50 | 17 41 | 18 13 | 18 50 | 21 01 | 22 24 | 23 43 | 24 54
A 13[186 25.8 | 337 22.3 38.6 | 340 04.1 57.9 | 186 11.5 37.7| 0325 11.4 |Shaula 9 24.6 $37 06.8 A 13| 15556 05.4|323 44.4 7.4 20 353 8.3 58.8 52| 17 39 | 18 13 | 18 52 | 21 06 | 22 32 | 23 53 | 25 05
y 184|201 283|352 23.2 39.5 | 355 05.0 58.5 | 201 14.2 37.8| 15 347 11.5 | Sirius 258 35.6 S16 43.7  y 14| 30559 0451338 108 7.3 20 43.6 82 587 54 | 17 38 | 18 13 | 18 54 | 21 12 | 22 40 | 24 04 | 00 04
15| 216 30.7 7240 .. 40.4| 10059 .. 59.1|216 17.0 . . 37.9| 30 36.8 . . 11.6 |Spica 158 33.6 S11 13.0 15| 45 56.1 . . 03.5|352 37.1 7.4 20 51.8 8.1 58.7 56 | 17 36 | 18 13 | 18 57 | 21 18 | 22 50 | 24 16 | 00 16
16( 231 33.2 | 22 24.9 413 | 25 06.7 10 59.8 | 231 19.8 38.1| 45 39.0 11.7 | Suhail 222 54.4 $43 28.4 16| 60 563 02.6| 7035 7.3 20599 7.9 586 58 |17 35 | 18 14 | 18 59 | 21 26 | 23 01 | 24 31 | 00 31
17| 26 35.7 | 37 25.8 422 | 40 07.6 11 00.4 | 246 22.5 382 | 60 41.2 11.9 17| 75 56.5 016| 21298 7.3 2107.8 7.8 58.6 S 60 | 17 33 | 18 14 | 19 03 | 21 34 | 23 14 | 24 48 | 00 48
18| 261 38.1 | 52 26.6 S16 43.1 | 55 08.5 S11 01.0 | 261 25.3 S 1 38.3 | 75 43.4 S 0 12.0 |Vega 80 40.2 N38 47.9 18| 90 56.7 N 4007 | 35561 7.3 S21 156 7.7 586 SUN MOON
19 276 40.6 | 67 27.5 44.0 | 70 09.4 01.6 | 276 28.0 38.5 | 90 45.6 12.1 [Zuben'ubi 137 07.8 S16 05.2 191105 57.0 3 59.7| 50 224 7.3 21233 7.5 585 Eqn. of Time | Mer Mer. Pass
20( 291 43.1| 82 28.4 449 | 85103 02.2 | 291 30.8 38.6 | 105 47.8 12.2 SHA  Mer.Pass. 20} 120 57.2 58.8 | 64 487 7.3 21308 7.4 585| Day ’ ’ ) © |Age Phase
211306 45.5| 97 29.2 . . 45.8 (100 11.2 . . 02.9 | 306 33.6 . . 38.7 [ 120 50.0 . . 123 5y b 21135 57.4 . . 57.8| 79150 7.3 21 382 7.2 584 oo" 12" | Pass. | Upper Lower
22 321 48.0 | 112 30.1 46.7 | 115 12.1 03.5 | 321 36.3 38.8 | 135 52.2 12.5 | Venus 151 56.9 14 32 22| 150 57.6 56.8 | 93 41.3 7.2 21454 7.1 584 dl m s| m s| hm| hm|] h m| d %
23| 336 50.5 | 127 31.0 47.6 | 130 13.0 04.1 | 336 39.1 39.0 [ 150 54.3 12.6 [ Mars 154 36.2 14 21 23] 165 57.9 55.9 | 108 07.5 7.3 S21 52.5 6.9 58.4 10 [ 02 49 | 02 59 | 11 57 | 13 41 | 01 14 | 02 7
h m Jupiter 359 348 0 42 11 [ 03 10 [ 03 20 | 11 57 | 14 35 | 02 08 | 03 14 0
Mer.Pass. 0 402 v 08 d 09| v 09 d 06| v 28 d 01 v 22 d 0.1 |Saturn 174 16.8 13 01 SD 159 d 1.0| SD 16.5 16.3 16.0 12 | 0331|0341 |11 56 (153103 03|04 22
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Twilight Moonrise
UT | ARIES | VENUS —-4.7| MARS +1.5|JUPITER —2.9 | SATURN +1.0 STARS uT SUN MOON Lat. 9 ) Sunrise
Naut.  Civil 10 11 12 13
GHA GHA Dec GHA Dec GHA Dec GHA Dec Name SHA Dec GHA Dec GHA v Dec d HP ° h m h m h m h m h m h m h m
d h o 7 °o 1 o 7 o 7 o o o 7 o o 7 o o 4 h - 3 o« 9 o i o i 7 3 N 72| 01 26 | 03 33 | 04 48 | 09 59 | 13 04 ] -
1000| 348 55.5 | 141 32.6 S15 42.1 | 144 09.2 S10 20.0 | 348 23.3 S 1 29.6 | 163 18.9 S 0 04.1 [Acamar 315 19.6 S40 15.4 1000|180 42.3 N 5 03.4 | 162 14.8 8.7 S 8 22.6 149 60.8 | N 70 | 02 11 | 03 49 | 04 56 [ 09 40 | 12 10 | mem -
01f 3580|156 33.4 43.1 | 159 10.1 206 | 3 26.0 29.7 | 178 21.1 04.2 [Achernar 335 27.6 S57 10.6 01 195 42.5 025|176 42.5 87 8 37.5 147 60.8 68 | 02 40 | 04 02 | 05 02 | 09 234 | 11 37 | 14 11 | =
02 19 00.4 | 171 34.2 44.0 | 174 11.0 21.2| 18 28.8 29.9 | 193 23.3 04.3 | Acrux 173 12.4 S63 09.6 02| 210 42.7 015|191 102 87 8522 147 608 66 | 03 01| 04 13| 05 07 | 09 12 | 11 13 | 13 20 | 15 42
03| 34 02.9 186 34.9 . . 450189 11.9 . . 21.9| 33 31.5 . . 30.0 [ 208 25.5 . . 04.4 |Adhara 255 14.3 $28 59.0 03] 225 430 5 0061205 379 8.6 9 069 14.6 60.8 64 | 03 17 | 04 21 | 05 11 | 09 02 | 10 55 | 12 48 | 12 36
04} 49 054 | 201 35.7 86 9 21.5 146 60.7 62| 0330 | 0429|0515 0854|1040 122414 01
05| 64 07.8 | 216 36.5 R ° , , ’, ’ 86 936 145 60.7 60 | 03 41 | 04 35 | 05 18 | 08 46 | 10 28 | 12 06 | 13 35
06| 79 10.3 | 231 37.3 SVISle dOIU u b I ha datu m rvn I d ru h 8.6 S 950.6 14.4 60.7 | N 58 | 03 51 | 04 40 | 05 21 | 08 40 | 10 17 | 11 50 | 13 15
07] 94 12.8 | 246 38.1 ] y 8.6 10 05.0 14.3 60.7 56 | 03 59 | 04 45 | 05 23 | 08 34 | 10 07 | 11 37 | 12 59
08]109 15.2 | 261 38.8 8.5 10193 143 60.6 54 | 04 06 | 04 50 | 05 26 | 08 29 | 09 59 | 11 26 | 12 45
F 09]124 17.7 | 276 39.6 v I 4 v 4 L 8.6 10 33.6 14.2 60.6 52 | 04 12 | 04 53 | 05 28 | 08 25 | 09 52 | 11 16 | 12 32
R 10139 20.2 | 291 40.4 tretl den a Cas Cele hOdIn UT 8.5 1047.8 141 60.6| 50 | 04 17 | 04 57 [ 05 30 | 08 21 | 09 45 | 11 07 | 12 22
| 111154 22.6 | 306 41.2 8.5 11 01.9 14.0 60.5 45| 04 29 | 05 04 | 05 34 | 08 12 | 09 31 | 10 48 | 11 59
D 12[169 25.1 | 321 42.0 8.5 S11 15.9 13.9 60.5 | N 40 | 04 37 | 05 10 | 05 37 | 08 05 | 09 20 | 10 32 | 11 41
A 13| 184 27.5 | 336 42.8 ST T 330 210 T Ies o1 SIS ] ooe are O5C [APNEraZ 257 255 N20 002 A 13| 15 451 51.1(350 135 8.4 1129.813.9 60.5| 35|04 44 05 14 | 05 40 [ 07 58 | 09 10 | 10 20 | 11 26
Y 14| 199 30.0 | 351 43.6 55.3 | 354 21.9 28.7 | 199 01.8 315 | 13 49.6 05.7 | Altair 62 10.0 N 8 54.0 v 14| 30 45.3 50.2 4 409 84 11 43.7 13.7 605 30| 0450|0518 0542|0753 |09 01|10 08|11 13
15| 214 32.5 6 44.4 . . 56.2 9228 .. 29.4(214 046 .. 316 | 28 51.8 .. 059 |Ankaa 353 17.2 S42 14.6 15| 45456 . . 49.2| 19 08.3 84 11 57.4 13.7 60.4 20 | 04 59 | 05 24 | 05 47 | 07 44 | 08 47 | 09 49 | 10 50
16| 229 34.9 | 21 45.2 57.2 | 24 23.7 30.0 | 229 07.4 31.7 | 43 53.9 06.0 | Antares 112 28.8 S26 27.4 16| 60 45.8 48.3| 33357 84 12 11.1 136 60.4| N 10 | 05 05 | 05 29 | 05 50 | 07 35 | 08 34 | 09 33 | 10 31
17| 244 37.4 | 36 46.0 58.1 | 39 246 30.6 | 244 10.1 31.8| 58 56.1 06.1 17| 75 46.0 47.3| 48 03.1 8.4 12 24.7 13.5 60.4 0| 0509 |0533|0553(0728]|0822|0917 1013
18| 259 39.9 | 51 46.7 S15 59.1 54 25.5 S10 31.2 | 259 12.9 S 1 32.0| 73 58.3 S 0 06.2 |Arcturus 145 57.7 N19 07.7 18| 90 46.2 N 4 46.4 | 62 30.5 8.3 S12 38.2 13.4 60.3| S 10| 05 11 | 05 36 | 05 57 | 07 20 | 08 10 | 09 02 | 09 56
19| 274 42.3 | 66 47.5 16 00.0 | 69 26.4 31.8 | 274 15.6 32.1| 89 00.5 06.3 | Atria 107 32.5 Se69 03.1 19| 105 46.4 45.4| 76 57.8 8.3 12 51.6 13.3 60.3 20 (05 12| 05 38 | 06 00| 07 12 | 07 58 | 08 46 | 09 36
20| 289 44.8 | 81 48.3 00.9 | 84 27.3 32.5 | 289 18.4 32.2 1104 02.7 06.5 | Avior 234 19.4 S59 32.4 20l 120 46.7 445| 91 25.1 8.3 13 04.9 13.2 60.3 30| 0512|0540 | 06 03|07 03| 07 44 | 08 27 | 09 15
21(304 47.3| 96 49.1 . . 019 99 28.2 . . 33.1(304 21.1 . . 32.4 119 049 . . 06.6 |Bellatrix 278 342 N 6 21.7 21| 135 46.9 . . 435|105 52.4 83 13 18.1 13.2 60.2 35| 0511|0540 | 06 06| 06 58|07 36| 08 17 | 09 02
22| 319 49.7 | 111 49.9 02.8 | 114 29.1 33.7 | 319 23.9 32.5 (134 07.1 06.7 | Betelgeuse 271 03.5 N 7 24.6 22| 150 47.1 42.6 120 19.7 8.2 13 31.3 13.0 60.2 40 | 05 09 | 05 41 | 06 08 | 06 53 | 07 26 | 08 04 | 08 47
23| 334 52.2 | 126 50.8 03.7 | 129 30.0 34.3 | 334 26.6 32.6 | 149 09.3 06.8 23| 165 47.3 41.6 134 46.9 8.2 13 44.3 12.9 60.2 45 | 05 07 | 05 41 | 06 10 | 06 46 | 07 16 | 07 50 | 08 30
1100 349 54.6 | 141 51.6 S16 04.6 | 144 30.9 S10 35.0 | 349 29.4 S 1 32.8 | 164 11.5 S 0 06.9 [Canopus 263 57.2 S52 41.8 11()0 180 47.5 N 4 40.7 | 149 14.1 8.2 S13 57.2 12.8 60.1 | S 50 [ 05 04 | 05 41 | 06 13 | 06 38 | 07 03 | 07 32 | 08 09
01f 4571|156 52.4 05.6 | 159 31.8 35.6 4 322 32.9 179 137 07.1 | Capella 280 37.4 N46 00.4 01f 195 47.7 39.7 | 163 41.3 8.2 14 10.0 12.8 60.1 52|05 02 | 0541 |06 15| 06 34 [ 06 57 | 07 24 | 07 58
02| 19 59.6 | 171 53.2 06.5 | 174 32.7 36.2 | 19 34.9 33.0 | 194 15.8 07.2 | Deneb 49 32.5 N45 19.4 02{ 210 48.0 38.8 178 08.5 8.1 14 22.8 12.6 60.1 54 | 05 00 | 05 41 | 06 16 | 06 30 | 06 50 | 07 15 | 07 47
03| 35 02.0 186 54.0 . . 07.4|189 33.6 . . 36.8| 34 37.7 . . 33.2 209 18.0 . . 07.3 [Denebola 182 36.0 N14 30.8 03[ 225 48.2 . . 37.8|192 35.6 8.2 14 35.4 12.5 60.0 56 | 04 58 | 05 41 | 06 18 | 06 26 | 06 43 | 07 05 | 07 34
04| 50 04.5 | 201 54.8 08.4 | 204 34.5 37.4| 49 40.4 33.3 | 224 20.2 07.4 | Diphda 348 57.5 S17 55.4 04| 240 48.4 36.9 | 207 02.8 8.1 14 47.9 12.4 60.0 58 | 04 55 | 05 41 | 06 20 | 06 21 | 06 35 | 06 53 | 07 19
05 65 07.0 | 216 55.6 09.3 | 219 35.4 38.1| 64 43.2 33.4 | 239 22.4 07.5 05| 255 48.6 35.9 (221 29.9 80 1500.312.3 60.0| S 60 | 04 52 | 05 41 | 06 22 | 06 16 ‘ 06 26 | 06 40 | 07 01
06 80 09.4 | 231 56.4 S16 10.2 | 234 36.3 S10 38.7 | 79 45.9 S 1 33.6 | 254 24.6 S 0 07.7 |Dubhe 193 54.6 N61 41.5 06| 270 48.8 N 4 35.0 | 235 56.9 8.1 S15 12.6 12.2 59.9 Twilight Moonset
07| 95 11.9 | 246 57.2 11.1 | 249 37.2 39.3 | 94 48.7 33.7 | 269 26.8 07.8 | Elnath 278 15.2 N28 36.9 07] 285 49.1 34.0 | 250 24.0 8.0 15 24.8 12.1 59.9 | Lat. | Sunset
S 08110 14.4 | 261 58.0 12.1 | 264 38.1 39.9 | 109 51.5 33.8 | 284 29.0 07.9 | Eltanin 90 47.0 N51 29.6 S 08300 49.3 33.1 [ 264 51.0 8.0 15 36.9 12.0 59.9 Civil Naut. 10 11 12 13
A 09)125 16.8 | 276 58.9 . . 13.0 [ 279 39.0 . . 40.5|124 54.2 . . 34.0 [ 299 31.2 . . 08.0 |Enif 33 488 N 9557 f A 09/31549.5 . . 321 (279 18.0 80 1548.9 11.9 59.8 T T T
T 10{140 19.3 | 291 59.7 13.9 | 294 39.9 41.2 | 139 57.0 34.1 | 314 33.4 08.1 |Fomalhaut 15 25.8 S29 33.7 | T 10|330 49.7 312|293 450 7.9 16 00.8 11.7 59.8 s wamd wowml wal o ml ® w } B owil oW @
U 11)155 21.8 | 307 00.5 14.8 | 309 40.8 41.8 | 154 59.7 34.2 | 329 35.6 08.3 U 11345 49.9 30.2 (308 11.9 7.9 16125117 59.8 N 72 | 19 02 | 20 17 | 22 17 | 16 54 | 15 45 | mmm L
R 12| 170 24.2 | 322 01.3 S16 15.8 | 324 41.7 S10 42.4 | 170 02.5 S 1 34.3 | 344 37.7 S 0 08.4 |Gacrux 172 03.8 S57 10.5 R 12 0502 N 429.3(322 388 7.9 S1624.2 115 59.7| N 70 | 18 55 | 20 01 | 21 36 | 17 16 | 16 41 [ - -_—
D 13|185 26.7 | 337 02.1 16.7 | 339 42.6 43.0 | 185 05.3 34.5 | 359 39.9 08.5 | Gienah 175 54.7 S17 36.1 D 13| 15504 28.3 (337 05.7 7.9 16 35.7 11.4 59.7 68 | 18 49 | 19 48 |21 09 | 17 33 | 17 15 | 16 37 | mm
A 14| 200 29.1 | 352 03.0 17.6 | 354 435 43.7 | 200 08.0 346 | 14 421 08.6 |Hadar 148 51.3 S60 25.7 A 14| 30 50.6 27.4 1351 326 7.8 16 47.1 11.3 59.7 66 | 18 45 | 19 38 | 20 49 | 17 47 | 17 40 | 17 30 | 17 05
v 15| 215 31.6 7 03.8 . . 185 9444 . . 443 |21510.8 . . 347 | 29 44.3 . . 08.7 [Hamal 328 02.8 N23 30.9 15| 45 50.8 . . 26.4 559.4 7.9 16 58.4 11.2 59.6 64 | 18 40 | 19 30 | 20 33 | 17 59 | 17 59 | 18 02 | 18 12
16| 230 34.1 | 22 04.6 19.4 | 24 453 44.9 | 230 13.5 34.9 | 44 465 08.9 |Kaus Aust. 83 46.3 534 22.8 | Y 16| 60 51.0 25.5| 20 26.3 7.7 17 09.6 11.0 59.6 62 | 18 37 | 19 23 | 20 20 | 18 09 | 18 15 | 18 26 | 18 47
17| 245 36.5 | 37 05.4 20.4 | 39 46.2 45.5 | 245 16.3 35.0 | 59 48.7 09.0 17} 75 51.2 245 | 34 53.0 7.8 17 20.6 11.0 59.5 60 | 18 34 | 19 17 | 20 10 | 18 17 | 18 29 | 18 46 | 19 13
18| 260 39.0 | 52 06.3 S16 21.3 54 47.1 S10 46.1 | 260 19.0 S 1 35.1 74 50.9 S 0 09.1 | Kochab 137 20.3 N74 06.9 18/ 90 51.5 N 4 23.6| 49 19.8 7.8 S17 31.6 10.8 59.5| N 58 | 18 31 | 19 11 | 20 01 | 18 25 | 18 40 | 19 02 | 19 33
19| 275 415 | 67 07.1 22.2 | 69 48.0 46.8 | 275 21.8 353 | 89 53.1 09.2 | Markab 13 40.0 N15 16.0 19| 105 51.7 22.6| 63 466 7.7 17 42.4 10.7 59.5 56|18 29|19 07 | 19 53 | 18 31 | 18 50 | 19 15 | 19 50
20( 290 43.9 | 82 07.9 23.1| 84 48.9 47.4 | 290 24.6 35.4 | 104 55.3 09.3 | Menkar 314 17.0 N 4 08.1 20| 120 51.9 21.7| 78 13.3 7.7 17 53.1 10.6 59.4 54 | 18 27 | 19 02 | 19 46 | 18 37 | 18 59 | 19 27 | 20 04
21| 305 46.4| 97 08.8 . . 24.0| 99 49.8 . . 48.0| 305 27.3 . . 35.5|119 57.4 . . 09.5 [ Menkent 148 10.3 S36 25.5 21| 135 52.1 . . 20.7| 92 40.0 7.7 18 03.7 10.4 59.4 52|18 25|18 59|19 40 | 18 43 | 19 07 | 19 38 | 20 17
22| 320 48.9 | 112 09.6 24.9 | 114 50.7 48.6 | 320 30.1 35.7 | 134 59.6 09.6 |Miaplacidus 221 41.1 S69 45.5 22| 150 52.3 19.7 | 107 06.7 7.6 18 14.1 10.3 59.4 50 |18 23| 18 55| 19 35 | 18 48 | 19 15 | 19 47 | 20 28
23| 335 51.3 | 127 10.4 25.9 | 129 51.6 49.2 | 335 32.8 35.8 | 150 01.8 09.7 23| 165 52.6 18.8 |121 33.3 7.7 18 24.4 10.2 59.3 45|18 19 | 18 49 | 19 24 | 18 58 | 19 30 | 20 07 | 20 51
1200| 350 53.8 [ 142 11.3 S16 26.8 | 144 52.4 S10 49.9 | 350 35.6 S 1 35.9 | 165 04.0 S 0 09.8 |Mirfak 308 43.1 N49 53.9 | 1200|180 52.8 N 4 17.8 [ 136 00.0 7.6 S18 34.6 10.1 59.3 | N 40 | 18 16 | 18 43 | 19 15 | 19 07 | 19 43 | 20 23 | 21 09
0lf 5562|157 12.1 27.7 | 159 53.3 50.5 5 38.4 36.1 | 180 06.2 09.9 | Nunki 76 00.6 S26 17.0 01f195 53.0 16.9 150 26.6 7.6 18 44.7 9.9 59.2 35|18 13 | 18 38 [ 19 08 | 19 15 | 19 54 | 20 37 | 21 25
02 20 58.7 | 172 13.0 28.6 | 174 54.2 51.1| 20 41.1 36.2 | 195 08.4 10.1 | Peacock 53 21.8 $56 42.1 02| 210 53.2 15.9 | 164 53.2 7.5 18 54.6 9.8 59.2 30 [ 18 11 | 18 35 [ 19 03 | 19 22 | 20 04 | 20 49 | 21 38
03| 36 012|187 13.8 . . 29.5(189 55.1 . . 51.7 | 35439 .. 36.3 210 10.6 . . 10.2 |Pollux 243 30.4 N28 00.0 03]225 53.4 . . 15.0[179 19.7 7.6 19 04.4 9.7 59.2 20 |18 07 | 18 29 | 18 54 | 19 33 [ 20 20 | 21 09 | 22 01
04| 51 03.6 | 202 14.7 30.4 | 204 56.0 52.3 | 50 46.6 36.5 | 225 12.8 10.3 | Procyon 245 020N 5 11.9v 04 240 53.7 14.0 | 193 46.3 7.5 19 141 9.6 59.1 | N 10 | 18 03 | 18 24 | 18 49 | 19 44 | 20 35 | 21 27 | 22 21
05 66 06.1 | 217 15.5 31.3 | 219 56.9 53.0 | 65 49.4 36.6 | 240 15.0 10.4 05| 255 53.9 13.1 (208 12.8 7.5 19 23.7 9.4 59.1 0|18 00|18 21|18 45|19 53|20 48 | 21 44 | 22 40
06| 81 08.6 | 232 16.3 S16 32.2 | 234 57.8 S10 53.6 | 80 52.2 S 1 36.7 | 255 17.1 S 0 10.5 |Rasalhague 96 08.3 N12 33.3 06[270 54.1 N 4 12.1 (222 39.3 7.5 S19 33.1 9.3 59.0| S 10 | 17 57 | 18 18 | 18 42 | 20 03 | 21 02 | 22 01 | 22 59
07| 96 11.0 | 247 17.2 33.1 | 249 58.7 54.2 | 95 54.9 36.9 | 270 19.3 10.7 | Regulus 207 45.9 N11 54.9 07| 285 54.3 11.2 (237 05.8 7.5 19 42.4 9.1 59.0 20|17 54 | 18 16 | 18 41 | 20 14 | 21 17 | 22 19 | 23 19
08] 111 13.5 | 262 18.0 34.0 | 264 59.6 54.8 | 110 57.7 37.0 | 285 21.5 10.8 | Rigel 281 14.0 S 8 11.2 08 300 54.5 10.2 |251 32.3 7.4 19 515 9.1 59.0 30 | 17 50 | 18 14 | 18 42 | 20 26 | 21 33 | 22 40 | 23 42
S 09| 126 16.0 | 277 18.9 . . 35.0 [ 280 00.5 . . 55.4 | 126 00.4 . . 37.1[300 23.7 . . 10.9 |Rigil Kent. 139 55.0 S60 52.9 S 09315548 . . 09.3|265587 7.5 20006 88 58.9 35|17 48 | 18 14 | 18 43 | 20 32 | 21 43 | 22 52 | 23 56
U 10| 141 18.4 | 292 19.7 35.9 | 295 01.4 56.1 | 141 03.2 37.3 | 315 25.9 11.0 | Sabik 102 14.8 S15 44.3 U 10| 330 55.0 08.3 280 25.2 7.4 20094 88 589 40 | 17 46 | 18 13 | 18 45 | 20 40 | 21 55| 23 06 | 24 11
N 11| 156 20.9 | 307 20.6 36.8 | 310 02.3 56.7 | 156 06.0 37.4 | 330 28.1 11.1 N 11| 345 55.2 07.4 294 51.6 7.4 20 18.2 8.6 58.8 45 | 17 44 | 18 13 | 18 47 | 20 50 | 22 08 | 23 22 | 24 30
D 12|171 23.4 | 322 21.5 S16 37.7 | 325 03.2 S10 57.3 | 171 08.7 S 1 37.5 | 345 30.3 S 0 11.3 | Schedar 349 42.4 N56 35.8 D 12| 0554 N 4064309 18.0 7.4 520 26.8 8.5 58.8 S 50 | 17 41 | 18 13 | 18 50 | 21 01 | 22 24 | 23 43 | 24 54
A 13[186 25.8 | 337 22.3 38.6 | 340 04.1 57.9 | 186 11.5 37.7| 0325 11.4 | Shaula 9% 24.6 $37 06.8 A 13| 15556 05.4 |323 44.4 7.4 20353 83 58.8| 52|17 39 |18 13 |18 52 | 21 06 | 22 32 | 23 53 | 25 05
y 184|201 283|352 23.2 39.5 | 355 05.0 58.5 | 201 14.2 37.8 | 15 34.7 11.5 | Sirius 258 35.6 S16 43.7  y 14| 30559 04.5|338 10.8 7.3 20 43.6 82 587 54 | 17 38 | 18 13 | 18 54 | 21 12 | 22 40 | 24 04 | 00 04
15| 216 30.7 7 240 .. 40.4 10 05.9 . . 59.1 [216 17.0 . . 37.9| 30 36.8 . . 11.6 |Spica 158 33.6 S11 13.0 15{ 45 56.1 . . 03.5(352 37.1 7.4 20 51.8 8.1 58.7 56 | 17 36 | 18 13 | 18 57 | 21 18 | 22 50 | 24 16 | 00 16
16| 231 33.2 | 22 249 41.3| 25 06.7 10 59.8 | 231 19.8 38.1 | 45 39.0 11.7 | Suhail 222 54.4 $S43 28.4 16| €0 563 02.6| 7035 7.3 20599 7.9 586 58 | 17 35 | 18 14 | 18 59 | 21 26 | 23 01 | 24 31 | 00 31
17| 26 35.7 | 37 25.8 422 | 40 07.6 11 00.4 | 246 22.5 382 | 60 41.2 119 17| 75 s6.5 016| 21298 7.3 2107.8 7.8 58.6 S 60 | 17 33 | 18 14 | 19 03 | 21 34 | 23 14 | 24 48 | 00 48
18[ 261 38.1 | 52 26.6 S16 43.1 | 55 08.5 S11 01.0 | 261 25.3 S 1 38.3 | 75 43.4 S 0 12.0 |Vega 80 40.2 N38 47.9 18| 90 56.7 N 4007 | 35561 7.3 S21 156 7.7 586 SUN MOON
19| 276 40.6 | 67 27.5 44.0 | 70 09.4 01.6 | 276 28.0 38.5 | 90 45.6 12.1 | Zuben'ubi 137 07.8 S16 05.2 191105 57.0 3597 ( 50 22.4 7.3 21233 7.5 585 Eqn. of Time | Mer. Mer. Pass
20( 291 43.1| 82 28.4 449 | 85103 02.2 | 291 30.8 38.6 | 105 47.8 12.2 SHA  Mer.Pass. 20} 120 57.2 58.8 | 64 487 7.3 21308 7.4 585| Day N N ’ ) © |Age Phase
211306 45.5| 97 29.2 . . 45.8 (100 11.2 . . 02.9 | 306 33.6 . . 38.7 [ 120 50.0 . . 123 5y b 21135 57.4 . . 57.8| 79150 7.3 21 382 7.2 584 00 12 Pass. | Upper _Lower
22 321 48.0 | 112 30.1 46.7 | 115 12.1 03.5 | 321 36.3 38.8 | 135 52.2 12.5 |Venus 151 56.9 14 32 22| 150 57.6 56.8 | 93 41.3 7.2 21454 7.1 584 dl m s| m s| hm| hm|] h m| d %
23| 336 50.5 | 127 31.0 47.6 | 130 13.0 04.1 | 336 39.1 39.0 | 150 54.3 12.6 [ Mars 154 36.2 14 21 23] 165 57.9 55.9 | 108 07.5 7.3 S21 52.5 6.9 58.4 10 {02 49 | 02 59 | 11 57 [ 13 41 | 01 14 | 02 7
hom Jupiter 359 348 0 42 11 [ 03 10 [ 03 20 | 11 57 | 14 35 | 02 08 | 03 14 0
MerPass. 0 40.2| v 08 d 09| v 09 d 06| v 28 d 01| v 22 d 01 |Satumn 174 16.8 13 01 SD 159 d 1.0| SD 16.5 16.3 16.0 12 | 03 31 [ 03 41 | 11 56 | 15 31 | 03 03 | 04 22




178 2010 SEPTEMBER 10, 11, 12 (FRI., SAT, SUN.) 2010 SEPTEMBER 10, 11, 12 (FRI., SAT., SUN.) 179

Twilight Moonrise
UT | ARIES | VENUS —-4.7| MARS +1.5|JUPITER —2.9 | SATURN +1.0 STAR Ll SUN MOON Lat. ) Sunrise
> Naut.  Civil 10 11 12 13
GHA GHA Dec GHA Dec GHA Dec GHA Dec Name SHA Dec GHA Dec GHA v Dec d HP o h m h m h m h m h m h m h m
dog o ot °o t o 7 ot o ot o ot o v 3 P anll o o« 9 o i o i 7 , | N 72|01 26| 0333 | 0448|0959 |13 04| mmm -_
1000| 348 55.5 | 141 32.6 S15 42.1 | 144 09.2 S10 20.0 | 348 23.3 S 1 29.6 | 163 18.9 S 0 04.1 [Acamar 315 19 $40 15.4
0lf 3 58.0 (156 33.4 43.1| 159 10.1 20.6 3 26.0 29.7 | 178 21.1 04.2 |Achernar 335 27§ S57 10.6 1020)0 nzialy. sioauifites 1ol 87 5.8 228 14ia, 1608 N /O 102 11 | (03 (A9:) 10duse) | 091 40: | 12: 10, | -
01f195 42.5 02.5] 176 42.5 8.7 8 37.5 14.7 60.8 68| 0240 | 04 02 | 0502|0924 1137|1411 | mmm
02 19 00.4 | 171 34.2 44.0 | 174 11.0 21.2| 18 28.8 29.9 | 193 23.3 04.3 | Acrux 173 12 S63 09.6
02ff210 42.7 0150191 10.2 8.7 8 522 14.7 60.8 66| 0301|0413 (0507 |09 121113 |13 20|15 42
03| 34 029|186 349 . . 45.0 189 11.9 . . 21.9 | 33 31.5 . . 30.0 | 208 25.5 . . 04.4 |Adhara 255 14 $28 59.0
03f225 43.0f 5 006205 37.9 8.6 9 06.9 14.6 60.8 64| 0317 | 0421|0511 |09 02|10 55|12 48 | 14 36
04| 49 05.4 | 201 35.7 45.9 | 204 12.8 225| 48 34.3 30.1 | 223 27.7 04.5 | Aldebaran 290 51f N16 31.9 = o
04§§240 4320 4 59.6] 220 05.5 8.6 9 21.5 14.6 60.7 62 | 03 30 | 04 29 | 0515 | 08 54 | 10 40 | 12 24 | 14 01
05| 64 07.8 | 216 36.5 46.8 | 219 13.7 23.1| 63 37.0 30.3 | 238 29.9 04.7
&l i 553 95,5 5 4 5 A : : : : : A 05f255 43.4 58.7] 234 331 86 9 36.1 145 60.7 60 | 03 41 | 04 35 | 05 18 | 08 46 | 10 28 | 12 06 | 13 35
0.3 | 231 37.3 515 47.8 | 234 14.6 S10 23.7 | 78 39.8 S 1 30.4 [ 253 32.0 S 0 04.8 | Alioth 166 22]p N55 54.2 060270 a3.6JN 4 57.7] 249 00.7 8.6 S 9 50.6 14.4 60.7 | N 58 | 03 51 | 04 40 [ 05 21 | 08 40 | 10 17 | 11 50 | 13 15
07| 94 12.8 | 246 38.1 48.7 | 249 155 24.4 | 93 42.6 30.5 | 268 34.2 04.9 | Alkaid 153 00f N49 15.7 o7l>es 4
0 3.8 56.8] 263 28.3 86 10 05.0 14.3 60.7 56 | 03 59 | 04 45 | 05 23 | 08 34 | 10 07 | 11 37 | 12 59
08| 109 15.2 | 261 38.8 49.7 | 264 16.4 25.0 | 108 45.3 30.7 | 283 36.4 05.0 [ Al Na'ir 27 45f S46 54.4
: 08300 44.0 55.9 277 55.9 85 10 19.3 14.3 60.6 54 | 04 06 | 04 50 | 05 26 | 08 29 | 09 59 | 11 26 | 12 45
F 09|124 17.7 | 276 39.6 . . 50.6 | 279 17.3 . . 25.6 | 123 48.1 . . 30.8 298 38.6 . . 05.1 |Alnilam 275 48k S 1116 F ooll31s 443 caol292 23.4 86 10336 142 606 52| 04 12 | 04 53 | 05 28 | 08 25 | 09 52 | 11 16 | 12 32
R 10| 139 20.2 | 291 40.4 51.6 | 294 18.2 26.2 | 138 50.8 30.9 | 313 40.8 05.3 | Alphard 217 58P S 8 42.2 7 P 5 A :
11| 124 22.6 | 306 412 225 | 309 192 00| 153 23 311 | 328 43.0 0az R 10{330 44.5 54.0§ 306 51.0 8.5 10 47.8 14.1 60.6 50 | 04 17 | 04 57 | 05 30 | 08 21 | 09 45 | 11 07 | 12 22
1 N - x : . . - . ; . | 114345 44.7 53.00 321 185 8.5 11 01.9 14.0 60.5 45 | 04 29 | 05 04 [ 05 34 | 08 12 | 09 31 | 10 48 | 11 59
D lg igz g?; ;gi :gg - 224: gi: ggé - g;? igs 22'3 ] :5'2 > 0008 ﬁip:ecca 126 12 N26 409 b 120 0 449N 4 52.1] 335 46.0 8.5 S11 15.9 13.9 60.5 | N 40 [ 04 37 | 05 10 | 05 37 | 08 05 | 09 20 | 10 32 | 11 41
A : . - . . i 313|358 47.4 05.6 |Alpheratz 357 45pP N29 09.2 A 13} 15 45.1 51.1f 350 135 8.4 1129.813.9 60.5| 35|04 44 |05 14 | 05 40 [ 07 58 | 09 10 | 10 20 | 11 26
Y 199 30.0 | 351 43.6 55.3 | 354 21.9 28.7 11199 01.8 31.5| 13 49.6 05.7 | Altair 62 10 N 8 54.0 vy 14f 30 453 50.2] 4409 84 11437137 605 30 | 04 50 | 0518 | 0542 |07 53|09 01|10 08|11 13
15| 214 32.5 6 44.4 . . 56.2 9228 .. 29.4(214 046 .. 316 | 28 51.8 .. 059 |Ankaa 353 17p S42 14.6 150 45 a5.6f. . 49.2] 19 08.3 84 11 57.4 13.7 60.4 20 | 04 59 | 05 24 | 05 47 | 07 44 | 08 47 | 09 49 | 10 50
16| 229 34.9 | 21 45.2 57.2 | 24 23.7 30.0 [ 229 07.4 31.7 | 43 53.9 06.0 | Antares 112 28B S26 27.4 160 60 458 483 33357 84 12111136 60.4| N 10|05 05 | 05 29 | 05 50 | 07 35 | 08 34 | 09 33 | 10 31
17| 244 37.4 | 36 46.0 58.1| 39 24.6 30.6 | 244 10.1 31.8| 58 56.1 06.1 17§ 75 46.0 47.3] 48 031 8.4 12 247 135 60.4 00509 | 0533055307 28| 082209171013
18| 259 39.9 | 51 46.7 S15 59.1 | 54 25.5 S10 31.2 [ 259 12.9 S 1 32.0 | 73 58.3 S 0 06.2 [Arcturus 145 57 N19 07.7 180 90 46.2BN 4 26.4] 62 305 83 S12 382 13.4 603| S 10 | 05 11 | 05 36 | 05 57 | 07 20 | 08 10 | 09 02 | 09 56
19| 274 42.3 | 66 47.5 16 00.0 | 69 26.4 31.8 | 274 15.6 32.1| 89 00.5 06.3 | Atria 107 326 S69 03.1 198105 46.4 45.4] 76 57.8 8.3 12 51.6 13.3 60.3 20 | 05 12 | 05 38 | 06 00 | 07 12 | 07 58 | 08 46 | 09 36
20| 289 44.8 | 81 48.3 00.9 | 84 27.3 32.5 | 289 18.4 32.2 | 104 02.7 06.5 | Avior 234 19f $59 32.4
) 200120 46.7 4450 91 251 83 13 04.9 13.2 60.3 30 | 05 12 | 05 40 | 06 03 | 07 03 | 07 44 | 08 27 | 09 15
21(304 47.3| 96 49.1 . . 019 99 28.2 . . 33.1(304 21.1 . . 32.4 119 049 . . 06.6 |Bellatrix 278 34 N 6 21.7
= 214135 46.9f. . 43.5]105 52.4 83 13 181 13.2 60.2 35| 0511|0540 | 06 06 | 06 58 | 07 36 | 08 17 | 09 02
319 49.7 | 111 49.9 02.8 | 114 29.1 33.7 [ 319 23.9 32.5 | 134 07.1 06.7 | Betelgeuse 271 03fp N 7 24.6 220150 471 4260120 19.7 82 13 31.3 13.0 60.2 40 | 05 09 | 05 41 | 06 08 | 06 53 | 07 26 | 08 04 | 08 47
23| 334 52.2 | 126 50.8 03.7 | 129 30.0 34.3 | 334 26.6 32.6 | 149 09.3 06.8 23§165 47.3 41.6] 134 46.9 8.2 13 44.3 12.9 60.2 45| 05 07 | 05 41 | 06 10 | 06 46 | 07 16 | 07 50 | 08 30
v PTTIPTRE DT TR T TP VT T R I T T T T T a 2 T |
11 - - - - = - 180 47.5fN 4 40.7] 149 14.1 8.2 $13 57.2 12.8 60.1 [ S 50 | 05 04 | 05 41 | 06 13 | 06 38 | 07 03 | 07 32 | 08 09
, , . . , o 195 47.7 39.7] 163 41.3 8.2 14 10.0 12.8 60.1 52| 05 02 | 0541 | 06 15 | 06 34 | 06 57 | 07 24 | 07 58
V ZahIaVI ed notllv Ch Slou Cu 210 48.0 388 178 085 81 14 22.8 12.6 60.1 54 | 05 00 | 05 41 | 06 16 | 06 30 | 06 50 | 07 15 | 07 47
TS| 192 35.6 8.2 14 35.4 125 60.0 56 | 04 58 | 05 41 | 06 18 | 06 26 | 06 43 | 07 05 | 07 34
J y p 240 48.4 36.9 (207 02.8 8.1 14 47.9 12.4 60.0 58 | 04 55 | 05 41 | 06 20 | 06 21 | 06 35 | 06 53 | 07 19
, . v 255 48.6 35.9 (221 29.9 80 1500.312.3 60.0| S 60 | 04 52 | 05 41 | 06 22 | 06 16 ‘ 06 26 | 06 40 | 07 01
nalezneme hledany objekt (napr. SUN 265 491 300230 240 50 15245 121 399 g Moonse!
. . 285 49.1 34.0 (250 24.0 8.0 1524.8 12.1 59.9 | Lat. | Sunset
s 300 49.3 331|264 51.0 8.0 15 36.9 12.0 59.9 Civil  Naut 10 11 12 13
e 315 49.5 . . 32.1(279 18.0 80 15 48.9 11.9 59.8 T T
T Ien rr]a dva Slou Ce' GH‘\ D 330 49.7 31.2 (293 450 7.9 16 00.8 11.7 59.8 ' nm| hm| nm| nml n m! hm| hom
U p . a eC. 345 49.9 30.2 308 11.9 7.9 16 12.511.7 59.8 [ N 72 | 19 02 | 20 17 | 22 17 | 16 54 | 15 45 | mm ==
R 0502 N 4293322388 7.9 S16 24.2 11.5 59.7| N 70 | 18 55 | 20 01 | 21 36 | 17 16 | 16 41 | mm =
D DS s TET T oo 520 SO AB BT oo oY Sl e TIS o ST D 13| 15504 28.3 (337 05.7 7.9 16 35.7 11.4 59.7 68 | 18 49 | 19 48 | 21 09 | 17 33 | 17 15 | 16 37 | mm
A 14| 200 29.1 | 352 03.0 17.6 | 354 435 43.7 | 200 08.0 346 | 14 421 08.6 |Hadar 148 51.3 S60 25.7 A 14| 30 50.6 27.4 1351 326 7.8 16 47.1 11.3 59.7 66 | 18 45 | 19 38 | 20 49 | 17 47 | 17 40 | 17 30 | 17 05
y 15|215316| 7038 .. 185| 9444 .. 443215108 .. 347 | 29443 .. 087 |Hamal 328 02.8 N23 30.9 15| 45508 . . 26.4| 5594 7.9 16 58.4 11.2 59.6 64 | 18 40 | 19 30 | 20 33 | 17 59 | 17 59 | 18 02 | 18 12
16( 230 34.1 | 22 04.6 19.4 | 24 453 44.9 | 230 135 349 44 465 08.9 [Kaus Aust. 83 46.3 S34 22.8 Y 16| 60 510 25.5| 20263 7.7 17 09.6 11.0 59.6 62 | 18 37 | 19 23 | 20 20 | 18 09 | 18 15 | 18 26 | 18 47
17| 245 36.5 | 37 05.4 20.4 | 39 46.2 45.5 | 245 16.3 35.0 | 59 48.7 09.0 17} 75 51.2 245 34 53.0 7.8 17 20.6 11.0 59.5 60 | 18 34 | 19 17 | 20 10 | 18 17 | 18 29 | 18 46 | 19 13
18| 260 39.0 | 52 06.3 S16 21.3 54 47.1 S10 46.1 [ 260 19.0 S 1 3‘_)11 74 50.9 S 0 09.1 | Kochab 137 20.3 N74 06.9 18/ 90 51.5 N 4 23.6| 49 19.8 7.8 S17 31.6 10.8 59.5| N 58 | 18 31 | 19 11 | 20 01 | 18 25 | 18 40 | 19 02 | 19 33
19( 275 41.5 | 67 07.1 22.2 | 69 48.0 46.8 | 275 21.8 353 | 89 53.1 09.2 | Markab 13 40.0 N15 16.0 19| 105 51.7 22,6 | 63 46.6 7.7 17 42.4 10.7 59.5 56 | 18 29 | 19 07 | 19 53 | 18 31 | 18 50 | 19 15 | 19 50
20| 290 43.9 | 82 07.9 23.1| 84 48.9 47.4 | 290 24.6 35.4 | 104 55.3 09.3 | Menkar 314 17.0 N 4 08.1 20| 120 51.9 217| 78133 7.7 17 53.1 10.6 59.4 54 |18 27 |19 02 | 19 46 | 18 37 | 18 59 | 19 27 | 20 04
21| 305 46.4| 97 08.8 . . 24.0| 99 49.8 . . 48.0 305 27.3 . . 35.5|119 57.4 . . 09.5 [Menkent 148 10.3 S36 25.5 211135 52.1 . . 20.7| 92 40.0 7.7 18 03.7 10.4 59.4 52|18 25|18 59|19 40 | 18 43 | 19 07 | 19 38 | 20 17
22| 320 48.9 | 112 09.6 24.9 | 114 50.7 48.6 | 320 30.1 35.7 | 134 59.6 09.6 |Miaplacidus 221 41.1 S69 45.5 22| 150 52.3 19.7 | 107 06.7 7.6 18 14.1 10.3 59.4 50 | 18 23 | 18 55 | 19 35 | 18 48 | 19 15 | 19 47 | 20 28
23| 335 51.3 | 127 10.4 25.9 | 129 51.6 49.2 | 335 32.8 35.8 | 150 01.8 09.7 23| 165 52.6 18.8 [121 33.3 7.7 18 24.4 10.2 59.3 45|18 19 | 18 49 | 19 24 | 18 58 | 19 30 | 20 07 | 20 51
1200| 350 53.8 [ 142 11.3 S16 26.8 | 144 52.4 S10 49.9 | 350 35.6 S 1 35.9 | 165 04.0 S 0 09.8 |Mirfak 308 431 N49 53.9 1200|180 52.8 N 4 17.8 [ 136 00.0 7.6 S18 34.6 10.1 59.3 | N 40 | 18 16 | 18 43 | 19 15 | 19 07 | 19 43 | 20 23 | 21 09
01 5 56.2 | 157 12.1 27.7 | 159 53.3 50.5 5 38.4 36.1 | 180 06.2 09.9 [ Nunki 76 00.6 S26 17.0 01f 195 53.0 16.9 [ 150 26.6 7.6 18 44.7 9.9 59.2 35|18 13|18 38 |19 08 | 19 15 | 19 54 | 20 37 | 21 25
02| 20 587|172 13.0 28.6 | 174 54.2 51.1| 20 41.1 36.2 | 195 08.4 10.1 | Peacock 53 21.8 S56 42.1 02| 210 53.2 15.9 | 164 53.2 7.5 18 54.6 9.8 59.2 30 | 18 11 | 18 35 | 19 03 | 19 22 | 20 04 | 20 49 | 21 38
03| 36 01.2(187 13.8 . . 29.5|189 551 . . 51.7 | 35439 .. 36.3|210 10.6 . . 10.2 |Pollux 243 30.4 N28 00.0 03}225 53.4 . . 15.0|179 19.7 7.6 19 04.4 9.7 59.2 20 | 18 07 | 18 29 | 18 54 | 19 33 | 20 20 | 21 09 | 22 01
04| 51 03.6 | 202 14.7 30.4 | 204 56.0 52.3 | 50 46.6 36.5 | 225 12.8 10.3 | Procyon 245 02.0 N 5 11.9 04} 240 53.7 14.0 /193 46.3 7.5 19141 9.6 59.1 [ N 10 | 18 03 | 18 24 | 18 49 | 19 44 | 20 35 | 21 27 | 22 21
05 66 06.1 | 217 15.5 31.3 | 219 56.9 53.0 | 65 49.4 36.6 | 240 15.0 10.4 05 255 53.9 13.1 (208 12.8 7.5 19 23.7 9.4 59.1 0|18 00|18 21|18 45|19 53|20 48 | 21 44 | 22 40
06| 81 08.6 | 232 16.3 S16 32.2 | 234 57.8 S10 53.6 | 80 52.2 S 1 36.7 [ 255 17.1 S 0 10.5 [Rasalhague 96 08.3 N12 33.3 06270 54.1 N 4 12.1 [222 39.3 7.5 $19 33.1 9.3 59.0| S 10 | 17 57 | 18 18 | 18 42 | 20 03 | 21 02 | 22 01 | 22 59
07| 96 11.0 | 247 17.2 33.1 | 249 58.7 54.2 | 95 54.9 36.9 | 270 19.3 10.7 |Regulus 207 45.9 N11 54.9 07| 285 54.3 11.2 (237 05.8 7.5 19 42.4 9.1 59.0 20|17 54 | 18 16 | 18 41 | 20 14 | 21 17 | 22 19 | 23 19
08[ 111 13.5 | 262 18.0 34.0 | 264 59.6 54.8 | 110 57.7 37.0 | 285 21.5 10.8 | Rigel 281 14.0 S 8 11.2 08| 300 54.5 10.2 (251 32.3 7.4 19 515 9.1 59.0 30 {17 50 | 18 14 | 18 42 | 20 26 | 21 33 | 22 40 | 23 42
S 09| 126 16.0 [ 277 18.9 . . 35.0 [ 280 00.5 . . 55.4 [ 126 00.4 . . 37.1 | 300 23.7 . . 10.9 |RigilKent. 139 55.0 S60 52.9 S 09315548 . . 09.3|265587 7.5 20006 88 58.9 35|17 48 | 18 14 | 18 43 | 20 32 | 21 43 | 22 52 | 23 5
g
U 10| 141 18.4 | 292 19.7 35.9 | 295 01.4 56.1 | 141 03.2 37.3 | 315 25.9 11.0 | Sabik 102 14.8 S15 44,3 U 10/330 55.0 08.3 280 25.2 7.4 20 09.4 8.8 58.9 40 | 17 46 | 18 13 | 18 45 | 20 40 | 21 55 | 23 06 | 24 11
N 11| 156 20.9 | 307 20.6 36.8 | 310 02.3 56.7 | 156 06.0 37.4 | 330 28.1 11.1 N 11f345 55.2 07.4 | 294 51.6 7.4 20 18.2 8.6 58.8 45 | 17 44 | 18 13 | 18 47 | 20 50 | 22 08 | 23 22 | 24 30
D 12[171 23.4 | 322 21.5 S16 37.7 | 325 03.2 S10 57.3 | 171 08.7 S 1 37.5 | 345 30.3 S 0 11.3 |Schedar 349 42.4 N56 35.8 D 12| 0554 N 4064|309 18.0 7.4 S20 26.8 8.5 58.8| S 50 | 17 41 | 18 13 | 18 50 | 21 01 | 22 24 | 23 43 | 24 54
A 13| 186 25.8 | 337 223 38.6 | 340 04.1 57.9 | 186 11.5 37.7| 0325 11.4 | Shaula 9% 24.6 $37 06.8 A 13| 15556 05.4 |323 44.4 7.4 20353 83 58.8| 52|17 39 |18 13 |18 52 | 21 06 | 22 32 | 23 53 | 25 05
y 184|201 283 | 352 232 39.5 | 355 05.0 58.5 | 201 14.2 37.8 | 15 34.7 11.5 | Sirius 258 35.6 S16 43.7  y 14| 30559 04.5|338 10.8 7.3 20436 8.2 587 54 | 17 38 | 18 13 | 18 54 | 21 12 | 22 40 | 24 04 | 00 04
15| 216 30.7| 7 240 .. 40.4| 10059 .. 59.1|216 17.0 . . 37.9| 30 36.8 . . 11.6 |Spica 158 33.6 S11 13.0 15 45 56.1 . . 03.5|352 37.1 7.4 20518 8.1 587 56 | 17 36 | 18 13 | 18 57 | 21 18 | 22 50 | 24 16 | 00 16
16| 231 33.2 | 22 249 413 | 25 06.7 10 59.8 | 231 19.8 38.1| 45 39.0 11.7 | Suhail 222 54.4 $43 28.4 16| €0 563 02.6| 7035 7.3 20599 7.9 586 58 | 17 35 | 18 14 | 18 59 | 21 26 | 23 01 | 24 31 | 00 31
17| 226 35.7 | 37 25.8 422 | 40 07.6 11 00.4 | 246 22.5 382 | 60 41.2 119 17| 75 s6.5 01.6| 21298 7.3 21078 7.8 58.6 | S 60 | 17 33 | 18 14 | 19 03 | 21 34 | 23 14 | 24 48 | 00 48
18| 261 38.1 | 52 26.6 S16 43.1 | 55 08.5 S11 01.0 | 261 25.3 S 1 38.3 | 75 43.4 S 0 12.0 |Vega 80 40.2 N38 47.9 18} 90 56.7 N 4 007 | 35561 7.3 $21 156 7.7 58.6 SUN MOON
19 276 40.6 | 67 27.5 44.0 | 70 09.4 01.6 | 276 28.0 38.5 | 90 45.6 12.1 [Zuben'ubi 137 07.8 S16 05.2 191105 57.0 3 59.7| 50 224 7.3 21233 7.5 585 Eqn. of Time | Mer. Mer. Pass
20( 291 43.1| 82 28.4 449 | 85103 02.2 | 291 30.8 38.6 | 105 47.8 12.2 SHA  Mer.Pass. 20} 120 57.2 58.8 | 64 487 7.3 21308 7.4 585| Day an: ’ ) © |Age Phase
21| 306 45.5| 97 29.2 . . 45.8 (100 11.2 . . 02.9 | 306 33.6 . . 387|120 50.0 . . 12.3 oy b 221|135 57.4 . . 57.8| 79 150 7.3 21 38.2 7.2 584 ooh 12" Pass. | Upper Lower
22| 321 48.0 | 112 30.1 46.7 | 115 12.1 03.5 | 321 36.3 38.8 | 135 52.2 12.5 |Venus 151 56.9 14 32 22| 150 57.6 56.8 | 93 41.3 7.2 21454 7.1 584 d| m s| m s| hm| hm|] hm| d %
23| 336 50.5 | 127 31.0 47.6 | 130 13.0 04.1 | 336 39.1 39.0 | 150 54.3 12.6 |Mars 154 36.2 14 21 23| 165 57.9 55.9 | 108 07.5 7.3 S21 52.5 6.9 58.4 10 {02 49 | 02 59 | 11 57 [ 13 41 | 01 14 | 02 7
hom Jupiter 359 348 0 42 11|03 10| 0320|1157 |14 35|02 08|03 14 0
MerPass. 0 40.2| v 08 d 09| v 09 d 06| v 28 d 01| v 22 d 01 |Satumn 174 16.8 13 01 SD 159 d 10| SD 16.5 16.3 16.0 12 | 0331|0341 |11 56 (1531 (0303|04 22




2010 SEPTEMBER 10, 11, 12 (FRI., SAT., SUN.)

Twilight

uT SUN MOON Lat. | Sunrise
Naut. Civil 10 1
GHA Dec GHA v Dec d HP o h m h m h m h m h

| 792 N1 L N2 272 NA A0 N SO

d h [#) !/ [#] ! [s] w7 . : 3
103(1) 180 42.3 N 5 03.4 | 162 1;| Priklad: 2
195 42.5 02.5|176 4 2 1
65l o o= lio 34 Hledame GHA a Dec Slunce pro :
03| 225 43.0 5 00.6 |205 371 10.9.2010 v 08" UT 0
04| 240 43.2 4 59.6 | 220 05 0
05| 255 43.4 58.7 | 234 33 0
06] 270 43.6 N 4 57.7 | 249 0¢ 0
07| 285 43.8 56.8 | 263 28§ 0
08| 300 44.0 55.9 | 277 584 9
F 09|315 44.3 . . 54.9 292 23 9
R 10| 330 44.5 54.0 | 306 51 9
| 11| 345 44.7 53.0 | 321 18§ 9
D 12| 0 44.9 N 4 52.1 | 335 44 9
A 13| 15 45.1 51.1 | 350 13 9
Y 14| 30 45.3 50.2 4 4( 9
15| 45 456 . . 49.2| 19 0§ 8
16| 60 45.8 48.3 | 33 39 8
17| 75 46.0 47.3 | 48 03 8
18| 90 46.2 N 4 46.4 | 62 30 8
19| 105 46.4 45.4 | 76 57 7
20} 120 46.7 44,5 | 91 29 7
211135 46.9 . . 43.5|105 52 7
22| 150 47.1 42.6 | 120 19 7
23| 165 47.3 41.6 | 134 44 7
1100 180 47.5 N 4 40.7 | 149 14 7
01} 195 47.7 39.7 | 163 41 6
fatal ~ o~ A oA e T ’




2010 SEPTEMBER 10, 11, 12 (FRI., SAT, SUN.)

| Twilight
uT SUN MOON Lat. | Sunrise
Naut. Civil 10 1
GHA Dec GHA v Dec d HP o h m h m h m h m h
Al_72 ot B ¥ A a2 22 fa V. B, K o) Ao L0
d h © ' o / v 3
103(1) 180 42.3 N 5 03.4 |1 Priklad: 2
195 42.5 02.5 |1 2 1
65| 515 a57 o1cla Hledame GHA a Dec Slunce pro i
03| 225 43.0 5 00.6 |2 10.9.2010 v 08" UT 0
04| 240 43.2 4 59.6 | 2 0
05| 255 43.4 58.7 | 2 0
06| 270 43.6 N 4 57.7 | 2 1. Naleznu dvojstranu se spravnym datem 0
07| 285 43.8 56.8 | 263 0
08| 300 44.0 55.9 | 277 55 9
F 09|315 44.3 . . 54.9 292 23 9
R 10| 330 44.5 54.0 | 306 51 9
| 11| 345 44.7 53.0 | 321 18 9
D 12| 0449 N 4 52.1 | 335 46 9
A 13| 15 451 51.1 | 350 13 9
y 14| 30453 50.2 4 40 9
15| 45 456 . . 49.2| 19 08 8
16| 60 45.8 48.3 | 33 39 8
17| 75 46.0 47.3 | 48 03 8
18| 90 46.2 N 4 46.4 | 62 30 8
19| 105 46.4 45.4 | 76 57 7
20} 120 46.7 44.5 | 91 25 7
211135 46.9 . . 435|105 52 7
22| 150 47.1 42.6 | 120 19 7
23| 165 47.3 41.6 | 134 46 7
1] 00| 180 47.5 N 4 40.7 | 149 14 7
01} 195 47.7 39.7 | 163 41 6




2010 SEPTEMBER 10, 11, 12 (FRI., SAT., SUN.)

{ Twilight

uT SUN<+— MOON Lat. | Sunrise
Naut. Civil 10 |
GHA Deo GHA v Dec HP o h m h m h m h m h
& B i ’ " : 5 AlL_72 ot B ¥ A A2 22 oA AQ faVo Nl ~d o 3
1030 180 42.3 N 5 0p.4 | 162 1;| Priklad: 2
1| 195 42.5 ob.5|176 4 2 1
65| 515 a57 b= lis 34 Hledame GHA a Dec Slunce pro i
03| 225 43.0 5 0b.6 1205371 10.9.2010 v 08" UT 0
04| 240 43.2 4 5p.6 | 220 05 0
05| 255 43.4 5B.7 | 234 33 0
06| 270 43.6 N 4 5.7 | 249 04 1. Naleznu dvojstranu se spravnym datem 0
07| 285 43.8 5p.8 | 263 29 0
08| 300 440  ssvrzr=32. Naleznu sloupec SUN 9
F 09|315 44.3 . . 54.9 292 23 9
R 10| 330 44.5 54.0 | 306 5] 9
| 11| 345 44.7 53.0 | 321 18 9
D 12| 0449 N 4 52.1 | 335 44 9
A 13| 15 451 51.1 | 350 13 9
y 14| 30453 50.2 4 40 9
15| 45 456 . . 49.2| 19 08 8
16| 60 45.8 48.3 | 33 39 8
17| 75 46.0 47.3 | 48 03 8
18| 90 46.2 N 4 46.4 | 62 30 8
19| 105 46.4 45.4 | 76 57 7
20| 120 46.7 44.5 | 91 29 7
21| 135 46.9 . . 43.5|105 52 7
22| 150 47.1 42.6 | 120 19 7
23| 165 47.3 41.6 | 134 46 7
1] 00| 180 47.5 N 4 40.7 | 149 14 7
01] 195 47.7 39.7 | 163 41 6




2010 SEPTEMBER 10, 11, 12 (FRI., SAT., SUN.)

Twilight
ut SUN MOON Lat. _ | Sunrise
Naut. Civil 10
GHA Dec GHA v Dec d HP o h m h m h m h m
AlL_72 ot B ¥ A A2 22 fa V. B, K o) Ao L0

d h [#) !/ [¢] / O v
1000] 180 42.3 N 5 03.4 | 162 1;| Priklad:
01

195 42.5 02.5|176 4 z
02| 210 457 o012 l1e: 14 Hledame GHA a Dec Slunce pro
03| 225 43.0 5 00.6 |205 371 10.9.2010 v 08" UT

04]| 240 43.2 4 59.6 | 220 05

05| 255 43.4 58.7 | 234 33

06| 270 43.6 N 4 57.7 243 o 1. Naleznu dvojstranu se spravnym datem

07] 285 43.8 56.8 | 263 28§

08| 300 420 559|277 59 2. Naleznu sloupec SUN
F_ . e v
n Jolil. 13292223 Na svislé ose naleznu datum (10.) a ¢as (08")
| 11| 345 44.7 53.0 | 321 18
D 12 0 449 N 4 52.1 | 335 46
A 13] 15 45.1 51.1 | 350 13
Y 14| 30 45.3 50.2 4 40

15] 45 456 . . 49.2 19 08

16| 60 45.8 48.3 | 33 35

17] 75 46.0 47.3 | 48 03

18| 90 46.2 N 4 46.4 | 62 30

19| 105 46.4 45.4 76 57

20] 120 46.7 44.5 91 25

211135 46.9 . . 43.5|105 52

22| 150 47.1 42.6 | 120 19

23] 165 47.3 41.6 | 134 46

1100 180 47.5 N 4 40.7 | 149 14
01] 195 47.7 39.7 | 163 41

'a%a ~An A anm A Aan A |l -

~

TN NSNNNYNYO 0000 O0VOY VOV OVOVOO OO HHEHN WI ||




2010 SEPTEMBER 10, 11, 12 (FRI., SAT., SUN.)
i [ Twilight

uT SUN | MOON Lat. | Sunrise
Naut. Civil 10 |
GHA Dec GHA v Dec d HP c| h m i h m| hm| h m| h
d h ) ’ ) : 5 Al 79 N1 L N2 29 NnNA A [aVo Nl ~da 3
1000] 180 42.3 N 5 03.4 | 162 1;| Priklad: 2
01] 195 42.5 025|176 4 4 1
65| 515 a57 012 |19: 14 Hledame GHA a Dec Slunce pro i
03| 225 43.0 5 00.6 120537 10.9.2010 v 08" UT 0
04] 240 43.2 4 59.6 | 220 0§ 0
05| 255 43.4 58.7 | 234 33 0
06270 436 N 4577 1249 0od 1. Naleznu dvojstranu se spravnym datem c
071285 43.8 56.8 | 263 28 0
. 08||300 44.0 55.9]| 277 594 2.  Naleznu sloupec SUN 9
09| 315 44.3 F. 54.9 | 292 23 ol & x h 9
& 16150042 220 | 506 o 3-  Na svisleé ose naleznu datum (10.) acas (08") |
| 11)345 44.7 s3032114 4. Z daného radku preCtu GHA Dec: 9
D 12 0 44.9 N 4 52.1 | 335 4¢ o o 9
A 13| 15 45.1 51.1 | 350 13 300 44 O N 4 55 9 9
Y 14| 30 45.3 50.2 4 4 9
15| 45 456 49.2 19 0§ v - , . v , 8
16| 60 45.8 as3 | 33 3d°* Podobné jako Lat, ma i Deklinace oznaceni 8
7] 72868  AEXK| A8 02 N /S, které si také opisu .
18] 90 46.2 N 4 46.4 62 30 8
19| 105 46.4 45.4 76 57 7
20} 120 46.7 44.5 91 2§ Y4
21| 135 46.9 435 | 105 52 7
22| 150 47.1 42.6 | 120 149 7
231 165 47.3 41.6 | 134 46 7
1100 180 47.5 N 4 40.7 | 149 14 7
01] 195 47.7 39.7 | 163 41 6




Nautical Almanac — GHA a Deklinace objektu

48" INCREMENTS AND CORRECTIONS 49"

Nalezli 'Sme G HA a DeC pro 48 | SUN | ARIES | MOON irCorr" :o]r Corrn :c;r Cor | 149 |pSuN | ARIES | MOON :irCorr" :o; Corrn édr Corrn
. 00 |12 00:0|12 02:0 |11 27-2 ([ 00 00| 60 49|120 97 00 |12 15012 17011 41:5([ 00 00| 60 5-0|120 99

T 01 |12 00312 022 |11 274 [ 01 01| 61 49[121 98 01 |12 15312 17:3 (11 41-8 ([ 01 01| &1 50121 100

Ce Ou O In u . 02 |12 00512 02:5|11 277 [ 02 02| 62 50[122 99 02 |12 15512 17511 42:0 (| 02 02| 62 51122 101
03 |12 00-8 (12 027 |11 279 [ 03 02| &3 51[123 99 03 |12 15812 17:8 11 42-2 (| 03 02| &3 52123 101

04 |12 01-0|12 03011 282 [ 04 03| 64 52124 10-0 04 |12 16012 18-0|11 425/ 04 03| 64 53 |12:4 102

05 |12 013 |12 032 |11 284 ([ 05 04| &5 53 [1255 10-1 05|12 16:3|12 183 |11 42:7 || 05 04| 65 54|12:5 103

06 |12 01512 03:5(11 286 | 06 05| 66 53 [12:6 10-2 06 |12 16:5|12 18:5[11 429 (| 06 05| 66 54126 104

07 |12 01812 037 |11 289 | 07 06| &7 54 [127 10-3 07 |12 16:8 |12 18:8 |11 43-2|| 07 06| 67 55|12:7 105

M4 H H )4 08 [12 02:0{12 040 |11 29:1 ([ 08 06| 68 55128 10-3 08 (12 17:0 (12 19:0| 11 43-4|[ 08 07| 68 56 |12:8 106
Otre UJeI I Ie Je a e pro CaS S 09 [12 02:3|12 042 |11 293 [[.09 07| &9 546|129 10-4 09 |12 173|1219:3 (11437 (| 09 07| 69 57|12:9 10
10 (12 02-5[12 04:5|11 296 || 10 0-8| 70 57130 105 10 (12 17-5(12 195|11 439 [ 10 08| 70 58130 107

L2 ’ . . 11 (12 02:8 (12 047 (11 298|/ 11 09| 71 57131 106 11 (1217812198 (11 441 ([ 11 09| 71 59|131 108
resnostl na hOd I n m I n ut 12 {12 03-0|12 050 (11 301 || 12 10| 72 58132 107 12 |12 18012 20011 444 (| 12 10| 72 59|132 109
y y 13 (12 03-3[12 05211 303|| 13 11| 73 59133 108 13 (12 18:3(12 203 |11 446 [ 13 11| 73 60133 11:0

14 (12 03-5[12 05-5|11 305| 14 11| 7.4 60134 108 14 (12 185(12 205 |11 449 |[ 14 12| 74 61134 111

' 15 (12 03-8 12 05-7 |11 30-8| 15 12| 75 61135 109 15 (12 18-8(12 208 |11 451 |[ 15 12| 75 622|135 111

Se u n y_ 16 (12 04:0 (12 06-0 |11 31-0| 16 13| 76 61136 11-0 16 (12 19012 210 |11 453 || 16 13| 76 63 |13 112
17 |12 04:3 |12 062 (11 313 || 17 14| 77 62137 111 17 |12 193 |12 213 (11 456 (| 17 14| 77 64|137 113

18 (12 04'5[12 06:5|11 315| 18 15| 78 63138 112 18 (12 19:5[12 21:5(11 458 18 15| 7:8 644|138 114

19 (12 04-8 (12 067 |11 317 || 19 15| 7.9 64 |13:9 112 19 |12 198 |12 218 (11 46:1 || 19 16| 79 65 [13:9 11:5

20 (12 05012 07011 32:0([ 20 16| 80 65140 11:3 20 |12 20012 22011 46-3 || 20 17| 80 66140 116

21 (12 05-3(12 07211 322 [ 21 17| &1 65[141 11-4 21 (12 20:3 (12 22:3|11 465 21 17| 81 67 (141 116

M onn 22 |12 055(12 07511 32:4 || 22 18| 82 66142 11:5 22 |12 20512 22511 46-8 (| 22 18| 82 68142 117

K tom u V UZI el I Ie tabu I k 23 |12 058(12 077 (11 327 || 23 19| &3 67 [143 11 23 |12 208 |12 22:8 (11 470 ([ 23 19| 83 68|143 118
24 (12 06012 08011 329 [ 24 19| 84 68144 116 24 |12 21012 23011 47:2 (| 224 2:0| 84 69144 119

25 (12 06312 082 [11 33-2|| 25 20| 85 69145 117 2512 21312 23311 47:5|| 25 2:1| &5 7-0|145 120

INCREM ENTS AN D CORRECTIONS 26 (12 06'5|12 08-5 |11 33-4 || 26 21| 86 7:0[146 118 26 (12 21'5(12 23:5|11 47-7 || 226 2:1| 86 7:1|146 12:0
27 (12 06-8 |12 087 |11 336 |[ 27 22| &7 7:0[147 119 27 |12 21812 23811 48:0| 227 22| &7 7-2|147 121

28 (12 07012 090 |11 339 |[ 2.8 23| &8 7-1|148 12:0 28 (12 22:0 (12 24-0|11 482 || 28 23| 88 7:3|148 12:2

wvrs O 29 (12 07312 092 |11 341 |[ 29 23| &9 722|149 12:0 29 |12 22:3|12 24311 484 || 229 24| 89 7-3|149 12:3
prl ru Stky a ko re kce 30 |12 07:5|12 09:5 (11 34-4 || 30 2:4| 90 7-3|150 12:1 30 |12 22512 24:5[11 487 || 30 2:5| 90 7-4|150 124
31 |12 07812 097 [11 346 || 31 25| 91 7-4|151 122 31 |12 22:8(12 24-8(11 489 31 26| 91 75151 125

32 (12 08:0 (12 10-0 |11 34-8|[ 32 2:6| 92 7-4|152 12:3 32 |12 23012 25011 492 || 32 26| 92 7-6|152 125

r XA H 33 (12 08312 102 (11 351 | 33 27| 93 7:5|153 12:4 33 |12233(12253|11 494 33 27| 93 77 [153 126

V Za n I CaS I l I lanaC u . 34 (1208512 105(11 35:3 || 34 27| 94 76154 12:4 34 |12 235|12 25511 496 (| 34 28| 94 7-8|154 127
35|12 08812 107 [11 356 || 35 28| 95 7:7|155 125 35 |12 23812 258 |11 499/ 35 29| 95 7-8|155 12:8

36 |12 09012 11011 358|[ 36 29| 96 78|156 12:6 36 [12 240(12 26:0(11 501 || 36 3-0| 96 79156 12:9

> 37 (12 09312112 |11 360 [ 37 30| 97 7:8|157 127 37 |12 243|12 26311 50-3 || 37 31| 97 80157 130

38 (12 095(12 115|111 363 38 31| 98 79158 12:8 38 (12 24'5|12 26'5|11 506 || 38 31| 98 81158 13-0

39 [12 09812 117 |11 365 [ 39 32| 99 80159 12:9 39 |12 24812 26811 50-8 (| 39 32| 99 82|159 131

40 |12 10012 12:0 (11 36:7 || 40 321000 81160 12:9 40 |12 2500 |12 27:0 (11 51-1 || 40 3-3[100 83|16:0 132

41 (12 10312 122 |11 370 ([ 41 33 |101 82161 13-0 41 (12 253 (12 27-3 |11 51-3|[ 41 3:4 101 83 |161 133

42 (12 105 |12 12:5|11 37-2 || 42 3-4|102 882|162 13:1 42 |12 25512 27511 515 || 42 3:5[102 84 |162 134

43 |12 10812 12:8 |11 375 [ 43 35[103 83163 13:2 43 |12 258 |12 27:8 11 51-8 || 43 3:5[103 85163 134

44 112 11012 13:0 (11 37:7 || 44 36| 1014 84164 133 44 (12 26012 280 (11 52-0(| 44 3:6|104 86164 135

45 |12 11312 13-3|11 37-9| 45 3-6|105 85165 133 45 |12 263 (12 283 |11 52:3|[ 45 3:7|105 87 |165 136

46 |12 115(12 135|11 382 || 46 37 (106 86 |16 13-4 46 |12 26512 28511 52:5 || 46 3-8 [106 87 |166 137

47 |12 118 |12 13-8 (11 384 || 47 3-8 (107 86167 135 47 |12 268 |12 28:8 (11 52-7 || 47 399|107 88|167 138

48 (12 12:0 (12 14011 38-7| 48 399|108 87168 136 48 |12 27:0 (12 290 |11 53-0|[ 48 40108 89168 139

49 |12 12:3 |12 143 |11 389 49 4:0|109 88169 137 49 |12 27-3 (12 293 |11 53-2|[ 49 4:0|109 9:0|169 13:9

50 |12 12512 14511 39-1 || 50 40 [11:0 89 [17:0 13:7 50 (12 27:5[12 29511 534 |[ 50 41 [110 911|170 14:0

51 |12 128 (12 14811 39:4|| 51 411|111 90171 138 51 |12 27:8(12 298 |11 53-7|[ 51 42111 9-2|171 141

52 (12 13:0 (12 15011 396 | 52 422|112 91 [17:2 13:9 52 |12 28:0|12 300 [11 53-9|| 52 43|12 92|172 142

53 12 1331215311 398 [ 53 43 [113 91 (173 140 53 |12 28312 30:3 (11 54-2 || 53 44113 93 |17:3 143

54 |12 13:5[12 155|11 40-1 || 54 4-4|11:4 92 [17:4 141 54 [12 28'5(12 30-5(11 544 || 5.4 4:5|11:4 9:4 174 144

55 (12 138 |12 158 (11 403 || 55 44|15 9:3|17:5 141 55 (12 28:8 (12 30-8 |11 546 || 55 4'5[11'5 9:5|17'5 144

56 |12 140 |12 160 [ 11 406 || 56 4'5|116 9-4 176 142 56 |12 29012 311 (11 549 || 56 46 [ 116 96| 176 145

57 |12 14-3|12 163 |11 408 || 57 46117 95177 143 57 (12 29:3(12 313 |11 551 |[ 57 47117 97 |17:7 146

58 [12 14:5|12 165 |11 410 || 58 47| 118 95 |17°8 144 58 |12 29512 316 [11 55-4 || 58 48 118 97 |17:8 147

59 |12 148 |12 16:8 [ 11 41:3|| 59 4:8|119 96179 145 59 |12 29812 31811 556 || 59 499|119 9-8|17:9 148

60 [12 15012 170 |11 415 || 60 49120 97 [ 180 146 60 (12 30012 32:1|11 558 || 60 50120 9:9|180 14:9

xxvi



Priklad:
Hledame GHA a Dec Slunce pro
10.9.2010 v 08h 48m 20s UT

Pro 08" viz pfedchozi pfiklad:
GHA Dec:
300° 44,00 N 4°55,9




48" INCREM
48 BN | ARIES | MOON or Corrn lélr Corr
S ! / / o / !’ ’ / /
00 |1} 00012 02:0|11 272|[ 00 00| 60 4
01 (13 00-3(12 022 |11 27-4|[ 01 01| 61 49
02 {13 00512 02'5 (11 27-7 || 02 02| &2 5
03 (1} 008 (12 02:7 |11 279 | 03 02| 63 5]
04 (13 01-0|12 03-0|11 28-2|| 0:4 03| 64 5
05 |14 01-3|12 03211 284 || 05 04| 65 5
06 (13 01-5[12 03-5|11 286|[ 06 05| 66 53
07 |13 01-8[12 03-7 |11 289|[ 07 06| 67 54
08 |13 02:0[12 04011 29-1|[ 0.8 06| 68 54
09 |13 02:3|12 042 |11 29-3|[.09 07| 69 54
10 (1} 02:5|12 04511 296 || 10 08| 70 57
11 |1} 02812 047 |11 298| 11 09| 71 57
12 |13 03-:0|12 05-0|11 30-1{| 12 10| 72 59
13 (13 03-3|12 05-2 |11 30:3|[ 13 11| 73 59
14 |13 03:5/12 05511 30-5(( 14 11| 74 6
15 (13 03-8 /12 05-7 |11 30-8|| 15 12| 75 6]
16 ’12 04012 06:0| 11 310 16 13| 76 61
17 |12 043 |12 06-2 |11 31-3 || 17 14| 77 67
18 (12 04512 06:5|11 31:5|| 1'8 15| 78 6
19 (12 04812 06:7 |11 317 1.9 15| 79 64
20 |12 05012 07:0| 11 320 20 16| 80 64
21 (12 053|12 07-2 |11 32-:2|[ 21 17| 81 6
22 |12 055[12 07:5|11 32:4|| 22 18| 82 6
23 (12 05812 07-7 |11 32:7|[ 23 19| &3 &7
24 (12 06012 08011 32:9|[ 2.4 19| 84 6§
25 |12 06312 082 |11 332/ 25 2:0| 85 69
26 |12 06512 085 |11 33:4|[ 26 21| 86 74
27 |12 068 |12 087 |11 33-6|| 27 22| 87 7
28 |12 070 |12 090 |11 339 28 23| 88 7-]
29 (12 07312 09-2 |11 34-1|[ 29 23| 89 77
30 [12 07:5[12 095 |11 344 30 24| 90 7
31 |12 07-8[12 097 (11 346 || 31 25| 91 74
32 |12 08:0[12 10:0(11 348 32 26| 92 74
33 |12 083(12102|11 351 33 27| 93 7
34 |12 085(12 10511 353 | 34 27| 94 74
35 |12 088 (12 10:7 (11 356 || 35 28| 95 7
36 (12 09012 11-0|11 358 36 29| 96 78
37 12 09312 112 |11 36:0|[ 37 30| 97 74
38 |12 09512 11511 363 || 38 31| 98 7
39 (12 09-8 (12 11-7 |11 36:5|[ 39 32| 99 8
40 (12 10012 12:0 |11 367 | 40 3-2|100 8]
41 |12 10312 12:2|11 37-0|[ 41 3-3[101 82

A2 |19 1n.2

: K N & 9

1M 297.9

A

2.2

1A

Priklad:
Hledame GHA a Dec Slunce pro
10.9.2010 v 08" 48™ 20s UT

Pro 08" viz predchozi pfiklad:
GHA Dec:
300° 44,00 N 4°55,9

GHA pro 48™m 20s:
1. Otevieme INCREMENTS AND CORRECTIONS a V
zahlavi najdeme minutu: 48

a.n | a22. 172.1 I I A" |1'> s»ecl1 92921 11 c1r1.¢c || aA.m aecl sa.n O.Al s2.o 1-:.,1'




INCREM

4 SUN ARIES | MOON ér Corrn gr Corr
48 |PLANETS d

S C / ’ o} / ’ ’ ’ !/
00 (12 00012 02:0|11 27-2|| 00 00| 60 49
01 |12 00:3 12 02211 274 ([ 01 01| 61 49
02 |12 00512 02:5(11 27-7 || 02 02| &2 5
03 |12 00-8 (12 02711 279|| 03 02| &3 5]
04 (12 01012 03-0|11 28-2|| 0:4 03| 64 5
05|12 01312 032 |11 284 05 04| &5 5]
06 |12 01'5[12 03:5|11 286|| 06 05| 66 5
07 |12 01-8|12 03-7 |11 289|[ 07 06| 67 54
08 |12 02:0|12 04011 29:1|[ 08 06| 68 54
09 |12 0213112 042 |11 293 |/.09 07| 69 5
10 (12 025|112 04511 296 || 10 08| 70 57
11 (12 02812 04711 298|/ 111 09| 71 57
12 |12 03:0|12 050|111 30-1 || 12 10| 72 59
13 (12 03312 052 |11 30:3|[ 13 11| 73 59
14 (12 03-5/12 05511 30-5|[ 14 11| 74 &
15 [12 03:8 |12 057 |11 308 15 12| 75 6]
16 |12 04012 06:0 |11 31:0([ 16 13| 76 6]
17 (12 043 |12 06-2 |11 31-3|| 17 14| 77 6
18 (12 04:5|12 06:5(11 315| 1.8 15| 78 6]
19 (12 048 |12 06:7 |11 317 || 19 15| 719 64
20 L;U3U L VU7V A1l o4V <V L0 o'V O
2T 112 053 (12 07-2 |11 32:2|| 21 17| 81 6
22 (12 05512 07-5(11 3244 |f 22 18| 82 64
23 (12 05812 07-7 |11 32:7|[ 23 19| &3 &7
24 |12 06012 08:0|11 329|224 19| 84 6§
25 (12 06312 08-2 (11 332 |[ 25 20| 85 69
26 |12 065[12 085 |11 334|[ 26 2:1| 86 7
27 |12 068 |12 087 |11 336 || 27 22| 87 7
28 |12 070 |12 090 |11 339 28 23| 88 7-]
29 |12 07312 09-2 |11 341 || 29 23| 89 7
30 |12 07°5|12 095 |11 344 || 3.0 24| 90 73
31 |12 07:8[12 09-7 (11 346/ 31 25| 91 74
32 |12 08012 100 (11 348/ 32 26| 92 74
33 |12 08:3(12 102 |11 351 || 33 27| 93 79
34 |12 085(12 10511 353 | 34 27| 94 74
35 |12 088 (12 10:7 (11 356 || 35 28| 95 7
36 |12 09012 11:0[11 358 36 29| 96 7
37 |12 09:3|12 11-2 |11 360 37 30| 97 7
38 |12 095 (12 11511 363 || 38 31| 98 7
39 (12 09-8 (12 11-7 |11 36:5|[ 39 32| 99 8
40 |12 10:0|12 12:0 |11 367 || 40 322|100 8]
41 |12 103 |12 122 (11 370 || 41 33 |101 8-
A2 |19 1nel 192 1221 17 29. A 2.1 1a.n

Priklad:
Hledame GHA a Dec Slunce pro
10.9.2010 v 08" 48™ 20s UT

Pro 08" viz predchozi pfiklad:
GHA Dec:
300° 44,00 N 4°55,9

GHA pro 48™m 20s:

1. Otevieme INCREMENTS AND CORRECTIONS a v
zahlavi najdeme minutu: 48

2. Na svislé ose nalezneme sekundu: 20

a.n | 1242. 172.1 I I A" |1') s»ecl1 92921 11 c1r1.¢c || aA.m aecl sa.n O.Al s2.o 1’2.A|




INCREM

A9

12 060 |

|12 06°3 |

|12 06-8
| 12 07-0

12 06°5 |

12 073

12 075
12 07-8
12 080
12 08-3

| 12 085 |

12 088 |

| 12 09-0 |

12 09-3 |

38 |12 09'5
39 (12 098

40 |12 100
41 |12 103

|19 1n.c |

12 08-0 |
12 08-2

12 085
12 087
12 09-0
12 09-2

12 095
12 097
12 100
12 10-2
12 105

12 10-7
12 110
12 11-2
12315
12317

12 120
12 12-2

: K N & 9

11 329

11:.33°2
11 334
11 33:6
11 339
11 341

11 344
11 346
11 34-8
11 351
11 353

11 356
11 35-8
11 360
11 363
11 365

11 367
11 37-0

1M 297.9

2°4

25
2°6
27
28
2:9

3-0
3-1
32
33
34

35
36
37
3-8
39
40
4-1

A

19

2-0
21
22
2:3
2:3

24
2:5
2:6
27
27

2-8
29
3-0
31
3-2
32
3:3

2.2

o SUN ARIES | MOON ér Corrn gr Corr
48 |PLANETS d

s r | ’ > ’ / ’ / !/
00 (12 00-0 |12 020 [11 27-2|/ 00 0-0| 60 49
01 [12 00-:3|12 02:2|11 274/ 01 01| 61 44
02 {12 00512 02:5|11 27-7 | 02 02| &2 5
03 [12 00-8|12 027 |11 279|[ 03 02| 63 5]
04 |12 01012 030 |11 282 | 0:4 03| 64 59
05 |12 01312 03-2 |11 284 || 05 04| &5 5
06 |12 01'5[12 03:5|11 286 | 06 05| 66 5]
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Hledame GHA a Dec Slunce pro
10.9.2010 v 08h 48m 20s UT

Pro 08" viz pfedchozi pfiklad:
GHA Dec:
300° 44,00 N 4°55,9

GHA pro 48m 20s:

1. Otevieme INCREMENTS AND CORRECTIONS a v
zahlavi najdeme minutu: 48

2. Na svislé ose nalezneme sekundu: 20

Ze sloupce SUN opiSeme prirtstek GHA:

12° 05,0’
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2010 SEPTEMBER 10, 11, 12 (FR
| Twilight
uTt SUN | MOON Lat.
Naut. g
GHA Dec GHA v Dec d HP o h m H
N 72 | 01 26 | 03
dh o ’ o ’ ) ' ’ o ’ r .
1000|180 42.3 N 5034|162 14.8 8.7 S 8 22.6 149 60.8 N 70 | 02 11 | 03
01195 42.5 -
02| 210 42.7 01.5 (191 10.2 8.7 8 52.2 14.7 60.8 66 | 03 01 | 04
03 225 43.0 00.6 | 205 37.9 86 9 06.9 14.6 60.8 64 | 03 17 | 04
04| 240 43.2 b 59.6 [ 220 055 86 9 21.5 14.6 60.7 62 | 03 30 | 04
05| 255 43.4 58.7 | 234 33.1 8.6 9 36.1 14.5 60.7 60 | 03 41 | 04
06| 270 43.6 N |f 57.7 | 249 00.7 8.6 S 9 50.6 14.4 60.7 [ N 58 | 03 51 | 04
07| 285 43.8 56.8 [ 263 28.3 8.6 10 05.0 14.3 60.7 56 | 03 59 | 04
08| 300 44.0 55.9 (277 55.9 8.5 10 19.3 143 606 54 | 04 06 | 04
F 09]315 443 . | 549|292 234 86 10 336 14.2 60.6 52 | 04 12 | 04
R 10} 330 44.5 54.0 [ 306 51.0 8.5 10 47.8 14.1 60.6 50 | 04 17 | 04
| 11]345 44.7 53.0 (321 18.5 8.5 11 01.9 14.0 605 45 | 04 29 | od
D 12| 0449 N | 52.1|335 46.0 8.5 S11 15.9 13.9 60.5| N 40 | 04 37 | 09
A 13| 15451 51.1 350 13.5 8.4 11 29.8 13.9 60.5 35 | 04 44 | 0
Y 14| 30 45.3 50.2 4 40.9 8.4 11 43.7 13.7 605 30 | 04 50 | 09
15| 45 456 . | 49.2| 19 083 84 11 57.4 13.7 604 20 | 04 59 | o
16| &0 45.8 48.3| 33 357 84 12 11.1 13.6 604 | N 10 | 05 05 | 09
17| 75 46.0 47.3| 48 03.1 8.4 12 24.7 135 60.4 0|05 09 | of
18| 90 46.2 N | 46.4 | 82 30.5 8.3 S12 38.2 13.4 603 | S 10 | 05 11 | 0F
19] 105 46.4 45.4 | 76 57.8 8.3 12 51.6 13.3 60.3 20 | 05 12 | of
20| 120 46.7 445| 91 251 8.3 13 04.9 13.2 60.3 30 | 05 12 | 0o
211135 46.9 . | 43.5[105 52.4 8.3 13 18.1 13.2 60.2 35| 05 11 | 0f
22| 150 47.1 42.6 1120 19.7 8.2 13 31.3 13.0 60.2 40 | 05 09 | 0
23| 165 47.3 416 (134 469 8.2 13 443 12.9 60.2 45 | 05 07 | 0
1100 180 47.5 N | 40.7 | 149 141 8.2 513 57.2 12.8 60.1 | S 50 | 05 04 | 09
01| 195 47.7 39.7 | 163 41.3 82 14 10.0 12.8 60.1 52 | 05 02 | 03
02| 210 48.0 38.8 (178 08.5 8.1 14 22.8 12.6 60.1 54 | 05 00 | 09
03| 225 48.2 37.8 1192 356 8.2 14 354 125 60.0 56 | 04 58 E
04| 240 48.4 36.9 | 207 02.8 8.1 14 47.9 12.4 60.0 58 | 04 55 | 09
05| 255 48.6 35.9 (221 29.9 8.0 15 00.3 12.3 60.0| S 60 | 04 52 | 0
06| 270 48.8 N |1 35.0 | 235 56.9 8.1 S15 12.6 12.2 59.9
07| 285 49.1 34.0 | 250 24.0 8.0 15 24.8 12.1 59.9| Lat | Sunset
S 08300 49.3 33.1 [ 264 51.0 8.0 15 36.9 12.0 59.9 [¢
A 09]315 49.5 32.1 279 18.0 8.0 15 48.9 11.9 59.8
T 10| 330 49.7 31.2 (293 45.0 7.9 16 00.8 11.7 59.8 hom 1
U 11f345 499 302|308 11.9 7.9 16 125117 598 | N 72 | 19 02 | 2
R 12| 0502 N 29.3 (322 388 7.9 S16 242 11.5 59.7| N 70 | 18 55 | 2
D 13| 15504 28.3 337 057 7.9 16 357 11.4 59.7 68 | 18 49 | 19
A 14| 30508 27.4|351 326 7.8 16 47.1 11.3 59.7 66 | 18 45 | 19
15| 45508 . | 26.4| 5594 7.9 16584 112 596 64 | 18 40 | 19
Y 16| 60 51.0 25.5| 20 263 7.7 17 09.6 11.0 59.6 62 | 18 37 | 19
17 75 51.2 245| 34530 7.8 17 20.6 11.0 59.5 60 | 18 34 | 1
18] 90 51.5 N 23.6 | 49 19.8 7.8 S17 31.6 10.8 595 | N 58 | 18 31 | 1
19| 105 51.7 226 | 63 46,6 7.7 17 42.4 10.7 59.5 56 | 18 29 | 1
20| 120 51.9 21.7 | 78 13.3 7.7 17 53.1 10.6 59.4 54 | 18 27 | 19
211135 52.1 . | 20.7| 92 40.0 7.7 18 03.7 10.4 59.4 52 | 18 25 | 14
22| 150 52.3 19.7 | 107 06.7 7.6 18 14.1 10.3 59.4 50 |18 23 |1
23| 165 52.6 18.8 | 121 33.3 7.7 18 24.4 10.2 59.3 45 |18 19 | 1
1200|180 52.8 Nk 17.8 | 136 00.0 7.6 S18 34.6 10.1 59.3 | N 40 | 18 16 | 1
01) 195 53.0 16.9 | 150 26.6 7.6 18 44.7 9.9 59.2 3511813 |1
02| 210 53.2 159 (164 53.2 7.5 18 54.6 9.8 59.2 3018 11 |1
03| 225 53.4 . | 15.0 (179 19.7 7.6 19 04.4 9.7 59.2 20 |18 07 | 1
04| 240 53.7 14.0 {193 46.3 7.5 19 141 9.6 59.1 | N 10| 18 03 | 1
05 255 53.9 13.1 {208 12.8 7.5 19 23.7 9.4 59.1 0[1800/1
06| 270 54.1 N6 12.1 222 39.3 7.5 S19 331 9.3 59.0| S 10| 17 57 | 1
07| 285 54.3 11.2 | 237 058 7.5 19 42.4 9.1 59.0 20 | 17 54 | 1
08| 300 54.5 10.2 251 32.3 7.4 19 515 9.1 59.0 30 | 17 50 | 1
S 09|315 548 .| 09.3|265587 7.5 20006 88 589 35117 48 | 1
U 10| 330 55.0 08.3 | 280 25.2 7.4 20 09.4 8.8 589 40 | 17 46 | 1
N 11f345 552 07.4 294 51.6 7.4 20 18.2 86 588 45 | 17 44 | 1
D 12| © 554 N 06.4 309 18.0 7.4 S20 26.8 85 58.8| S 50 | 17 41 | 1
A 13| 15 556 05.4 | 323 44.4 7.4 20 353 83 588 52|17 39 |1
y 14| 30559 04.5|338 10.8 7.3 20 43.6 8.2 58.7 54 |17 38 | 1
15| 45 56.1 . ] 03.5|352 37.1 7.4 20518 81 587 5 |17 36 | 1
16| 60 56.3 02.6 7035 7.3 20599 7.9 58.6 58 |17 35 |1
17| 75 56.5 016 21298 7.3 2107.8 7.8 586 (S 60 17 33 |1
18| 90 56.7 N4 00.7 | 35 56.1 7.3 S21 15.6 7.7 58.6 9
19| 105 57.0 B 59.7| 50 224 7.3 21233 7.5 585
20| 120 57.2 588 | 64 487 7.3 21 30.8 7.4 58.5| Day | EAm-OfTi
21|135 574 .| 57.8| 79150 7.3 21 38.2 7.2 58.4 oon ]
22150 57.6 W 56.8| 93 41.3 7.2 21 454 7.1 58.4 dl m s|
23] 165 57.9 559 (108 07.5 7.3 $21 52.5 6.9 58.4 10 | 02 49 | O
11|03 10 | O
SD 159 &4 1.0f SD 16.5 16.3 16.0 12|03 310

Dec pro 48m 20s:
1. Z denni stranky alamanachu opiseme hodnotu

d, kterou najdeme pod sloupcem s deklinaci
objektu (Slunce). d =1,0




2010 SEPTEMBER 10, 11, 12 (FR
Twilight
uTt MOON Lat.
Naut. g
GHA GHA v Dec d HP o h m H
N 72| 01 26 | 03
dhnl o o ’ o ’ ,

10090} 180 162 148 8.7 S 8226 149 60.8| N 70 | 02 11 | 03
01} 195 176 42.5 8.7 8 37.5 14.7 60.8 68 | 02 40 | 04
02| 210 191 10.2 8.7 8 52.2 14.7 60.8 66 | 03 01 | 04
03f 225 205 37.9 86 9 06.9 14.6 60.8 64 | 03 17 | 04
04| 240 220 05.5 8.6 9 21.5 14.6 60.7 62 | 03 30 | 04
05| 255 234 331 8.6 9 36.1 14.5 60.7 60 | 03 41 | 04
06| 270 249 00.7 8.6 S 9 50.6 14.4 60.7 | N 58 | 03 51 | 04
07| 285 263 28.3 8.6 10 05.0 14.3 60.7 56 | 03 59 | 04
08| 300 277 55.9 8.5 10 19.3 143 606 54 | 04 06 | 04

F 09] 315 292 23.4 86 10 336 142 606 52 | 04 12 | 04

R 10} 330 306 51.0 8.5 10 47.8 14.1 60.6 50 | 04 17 | 04

| 11]345 321 18.5 8.5 11 01.9 14.0 605 45 | 04 29 | od

D 12| o 335 46.0 8.5 S11 15.9 13.9 60.5| N 40 | 04 37 | 09

A 13| 15 - o - =

Y 14| 30 4409 8.4 11 43.7 137 605 30 | 04 50 | 09
15| 45 19 08.3 84 11 57.4 13.7 60.4 20 | 04 59 | o
16| &0 33 357 84 12 111 136 604 | N 10 | 05 05 | 09
17| 75 48 03.1 8.4 12 24.7 13.5 60.4 0| 05 09 | o9
18| 90 62 30.5 8.3 S12 38.2 13.4 60.3| S 10 | 05 11
19| 105 76 57.8 8.3 12 51.6 13.3 60.3 20 | 05 12
20] 120 46. 51 91251 83 13 04.9 13.2 60.3 30 | 05 12
21| 135 46.9 435|105 52.4 8.3 13 18.1 13.2 60.2 35| 05 11
22| 150 47.1 42.6 {120 19.7 8.2 13 31.3 13.0 60.2 40 | 05 09
23| 165 47.3 416 (134 469 8.2 13 443 12.9 60.2 45 | 05 07

1100|180 47.5 N 4 40.7 | 149 141 8.2 S13 57.2 12.8 60.1 | § 50 | 05 04
01195 47.7 39.7 | 163 41.3 82 14 10.0 12.8 60.1 52 | 05 02
02| 210 48.0 38.8 (178 08.5 8.1 14 22.8 12.6 60.1 54 | 05 00
03| 225 48.2 37.8 1192 356 8.2 14 354 125 60.0 56 | 04 58
04| 240 48.4 36.9 | 207 02.8 8.1 14 47.9 12.4 60.0 58 | 04 55
05| 255 48.6 35.9 (221 29.9 8.0 15003 12.3 60.0| S 60 | 04 52
06| 270 48.8 N 4 35.0 | 235 56.9 8.1 S15 12.6 12.2 59.9
07| 285 49.1 34.0 [ 250 24.0 8.0 15 24.8 12.1 59.9| Lat. | Sunset

S 08300 49.3 33.1 | 264 51.0 8.0 15 36.9 12.0 59.9 [¢

A 09]315 49.5 32.1 (279 18.0 8.0 15 48.9 11.9 59.8

T 10| 330 49.7 31.2 (293 45.0 7.9 16 00.8 11.7 59.8 hom 1

U 11f345 499 30.2 (308 119 7.9 16 125117 598 | N 72 | 19 02 | 2

R 12| 0502 N 429.3|322 388 7.9 $1624.211.5 59.7| N 70 | 18 55 | 2

D 13| 15504 28.3 337 057 7.9 16 357 11.4 59.7 68 | 18 49 | 19

A 14| 30508 27.4 351 32.6 7.8 16 47.1 11.3 59.7 66 | 18 45 | 19
15| 45 50.8 264 | 5594 7.9 16584 112 59.6 64 | 18 40 | 19

Y 16| 60 51.0 25.5| 20 26.3 7.7 17 09.6 11.0 59.6 62 | 18 37 | 19
17 75 51.2 245| 34530 7.8 17 20.6 11.0 59.5 60 | 18 34 | 1
18] 90 51.5 N 4 23.6 | 49 19.8 7.8 S17 31.6 10.8 595 | N 58 | 18 31 | 1
19| 105 51.7 22,6 | 63 466 7.7 17 42.4 10.7 59.5 56 | 18 29 | 1
20| 120 51.9 21.7 | 78 13.3 7.7 17 53.1 10.6 59.4 54 | 18 27 | 19
211135 52.1 20.7 | 92 40.0 7.7 18 03.7 10.4 59.4 52 | 18 25 | 14
22| 150 52.3 19.7 | 107 06.7 7.6 18 14.1 10.3 59.4 50 |18 23 |1
23| 165 52.6 18.8 | 121 33.3 7.7 18 24.4 10.2 59.3 45 |18 19 | 1

1200|180 52.8 N 4 17.8 | 136 00.0 7.6 S18 34.6 10.1 59.3 | N 40 | 18 16 | 1
01) 195 53.0 16.9 | 150 26.6 7.6 18 44.7 9.9 59.2 3511813 |1
02| 210 53.2 159 (164 53.2 7.5 18 54.6 9.8 59.2 3018 11 |1
03| 225 53.4 15.0 179 19.7 7.6 19 04.4 9.7 59.2 20 |18 07 | 1
04| 240 53.7 14.0 {193 46.3 7.5 19 141 9.6 59.1 | N 10| 18 03 | 1
05 255 53.9 13.1 {208 12.8 7.5 19 23.7 9.4 59.1 0[1800/1
06| 270 54.1 N 4 12.1 222 39.3 7.5 S19 33.1 9.3 59.0| S 10| 17 57 | 1
07| 285 54.3 11.2 (237 05.8 7.5 19 42.4 9.1 59.0 20 | 17 56 | 1
08| 300 54.5 10.2 251 32.3 7.4 19 515 9.1 59.0 30 1750 |1

S 09315 sa.8 09.3 | 265 58.7 7.5 20 00.6 8.8 58.9 35|17 48 | 1

U 10| 330 55.0 08.3 | 280 25.2 7.4 20 09.4 8.8 589 40 | 17 46 | 1

N 11f345 552 07.4 294 51.6 7.4 20 18.2 8.6 58.8 45 | 17 44 | 1

D 12| © 554 N 4 064|309 18.0 7.4 S20 26.8 85 58.8| S 50 | 17 41 | 1

A 13| 15 556 05.4 | 323 44.4 7.4 20 353 83 588 52|17 39 |1

y 14| 30559 04.5|338 10.8 7.3 20 43.6 8.2 58.7 54 |17 38 | 1
15| 45 56.1 . . 03.5|352 37.1 7.4 20 51.8 81 587 5 |17 36 | 1
16| 60 56.3 02.6 7035 7.3 20599 7.9 58.6 58 |17 35 |1
17| 75 56.5 016 21298 7.3 2107.8 7.8 586 (S 60 17 33 |1
18| 90 56.7 N 4 00.7 | 35 56.1 7.3 S21 156 7.7 58.6 9
19{ 105 57.0 59.7 | 50 22.4 7.3 21233 7.5 585
20| 120 57.2 58.8| 64 487 7.3 2130.8 7.4 58.5| Day | Eam-OfTi
21135 574 . . 57.8| 79 15.0 7.3 21 38.2 7.2 58.4 oon ]
22| 150 57.6 56.8 | 93 41.3 7.2 21 454 7.1 58.4 dl m s|
23| 165 57.9 55.9 108 07.5 7.3 521 52.5 6.9 58.4 10 | 02 49 | O

11|03 10 | O
SD 15.9 1.0| SD 16.5 16.3 16.0 12 | 03 31 | 0

Dec pro 48m 20s:

1.

2.

Z denni stranky alamanachu opiSeme hodnotu
d, kterou najdeme pod sloupcem s deklinaci
objektu (Slunce). d =1,0

Znameénko d je urCeno trendem deklinace
okolo hodiny, ktera nas zajima. Pokud Dec s
casem roste, je znaménko d +, jinak —.

V nasem prikladu tedy: d = -1,0




48" INCREM =

— = - Dec pro 48m 20s:
48 |pkoirs| ARIES | MOON || or Corrm | or Corrf

T ¢ ¢ 11, Zdennistranky alamanachu opiSeme hodnotu
1100012 020 11 272 [on 00 ¢0 49 d, kterou najdeme pod sloupcem s deklinaci

4003(12 02211 274|011 01| 61 49

1
1

® 1] wa|nenzn s ams) o8 o2 by o4 objektu (Slunce). d =1,0
1

401012 03-0(11 282/ 04 03| 64 57

05 fors 12052 1128 05 04| 05 54 2. ZNAameénko d je uréeno trendem deklinace

06 (14 015|12 03-5|11 286 06 05| 66 53 . , , .y ,

07 |1dore |12 037 |21 289 | 07 06| 67 54 okolo hodiny, ktera nas zajima. Pokud Dec s
2|10z 12 0a2 11293 09 07 &9 5 casem roste, je znaménko d +, jinak —.

10'15 02-5113 023 11 29j6 11:0 0:8 ;:0 5; . - ]

pofetEi et 22l Vnasem prikladu tedy: d = 1,0

13 (1403312 05211 30-3|[ 13 11| 73 59 3

14‘1._\1),)\1(_\1.)‘1 LTI7OUJ0 &= I i ] O

Otevieme INCREMENTS AND CORRECTIONS na
16 |12 000 |12 060 | 11 310 || 1o 13| 76 61 48. minute.

17 |12 04312 06-2 |11 31-3 || 17 14| 77 62
18 ‘12 04512 06:5|11 315(| 18 15| 78 63
19 (12 048 |12 06:7 |11 317 || 19 15| 79 64

20 |12 05012 07:0 |11 32:0|| 20 16| 80 65
21 |12 053 |12 07-2 |11 322|| 21 17| 81 65
22 (12 05512 07511 32:4|[ 22 18| 82 64
23 |12 05812 077 |11 327 23 19| 83 67
24 (12 06:0(12 08:0 (11 329 (| 24 19| 84 68

25 (12 06°3|12 08211 33-2|| 25 20| 85 69
26 |12 06'5(12 08:5|11 334 26 2:1| 86 70
27 |12 06812 087 |11 336 (| 227 22| 87 70
28 ;12 07-0 (12 09011 339/ 28 23| 88 71
29 |12 07312 09:2 |11 341/ 29 23| 89 72

30 |12 07°5{12 095 |11 344 | 30 24| 90 73
31 |12 07-8(12 097 |11 346 31 25| 91 7-2'
32 {12 08012 100 (11 348|| 32 26| 92 7

33 |12 08:3(12 10-2 |11 351 33 27| 93 7§
34 ; 12 085|112 10-:5|11 353 || 3.4 27| 94 7-§

35 (12 088|112 107 |11 356|| 35 28| 95 77
36 |12 090|12 11:0|11 358 ([ 36 29| 96 7§
37 (12 093 |12 11211 36-0|| 37 30| 97 748
38 |12 09'5 12 11511 363 |[ 38 31| 98 79
39 (12 09812 117 |11 365| 39 32| 99 80

40 }12 10:0|12 12:0 |11 367 || 40 332|100 81
41 |12 10312 12211 370(| 41 3:3|101 82

42 112 105112 125111 3721l 42 34)l102 82162 1311 | 42 |12 255]12 27-5|11 51-51| 42 35|102 84162 134



INCREM

Dec pro 48™ 20s:
* 4 11. Zdennistranky alamanachu opiseme hodnotu
o 2] w03 d, kterou najdeme pod sloupcem s deklinaci

vs 02| 63 51 objektu (Slunce). d =1,0
v oa v 212, Znaménko d je urceno trendem deklinace
- oc 21 okolo hodiny, ktera nas zajima. Pokud Dec s
(I casem roste, je znaménko d +, jinak —.
V nasem prikladu tedy: d = —-1,0
3. Otevieme INCREMENTS AND CORRECTIONS na

48. minute.
4. Zapomeneme na celou levou ¢ast tabulky a

na néjaké sekundy, a soustfedime se pouze

na pravou polovinu tabulky.

gr Corrn gr Corr"
d d

10 08| 70
Il 111 09| 71
[| 12 10| 72
|13 11| 73
i 14 11| 74

| 15 12| 75
| 16 13| 76
|17 14| 77
[| 18 15| 78
19 15| 79

[

20 16 80
21 17| 81
22 18| 82
23 19| 83
24 19| 84

25 2:0| 85
26 2:1| 86
2:7 22| 87
28 23| 88
29 23| 89

[

30 24| 90
31 25| 91
32 26| 92
33 27| 93
34 27| 94

[| 35 28| 95
[ 36 29| 96
| 37 3:0| 97
[l 38 31| 98
39 32| 99

[

[| 40 32100
41 33101

0000 PN livliils oMU aaliadsdil O IOMQR RGO O ORIOVIONIGY: IQVAEACAAR  Ansiniin

ll 42 34]102 82162 131 |42 [12255]12 275|111 5151] a2 35|102 884|162 13-4



48" INCREM
48 poUN | ARIES | MOON or Corrn f}r Corr
{

Gl [ / ’ ’ ’
00 (12 00:0|12 02:0 |11 272|/ 00 00| 60 49
01 (12 00:3 |12 02:2|11 2744|/ 01 01| &1 49
02 (12 00-5{12 02:5(11 277 || 02 02| &2 50
03 (12 00-8 |12 027 |11 279/ 03 02| &3 51
04 |12 01012 03-0 |11 282 || 0:4 03| 64 52

| | |

05 |12 01'3 |12 03-2 11 28:4|| 05 04| 65 53
06 |12 01'5(12 03:5[11 286 | 06 05| 6% 53
07 (12 01-8 |12 037 |11 289 07 06| &7 54
08 |12 02:0 |12 04011 29:1|[ 08 06| 68 55
09 |12 02:3|12 042 (11 29:3||.09 07| &9 5§
10 | 12 025 |12 04:5 |11 29-6 10 0-8ff 70 57
11 |12 02:8 |12 047 | 11 29-8 ||rT=F¥| 71 57
12 {12 03-:0|12 050|11 30-1 |/ 12 fo0| 72 548
13 |12 03-3 |12 05211 30-3|/ 13 |-1| 73 59
14 |12 03-5[12 05511 305 1.4 j-1| 74 60
15 |12 03812 057|11 308 15 |2| 75 6
16 |12 040 (12 06:0 |11 310 16 3| 76 61
17 |12 04-3|12 06-2 |11 31-3 || 17 }4| 77 62
18 |12 04512 06:5|11 315 1.8 L5| 78 63
19 |12 048 (12 06:7 |11 31-7|[ 19 k5| 79 64
20 |12 05012 070 |11 32:0([ 20 }6| 80 69
21 (12 05:3|12 07-2 |11 32:2|| 21 7| 81 65
22 |12 055(12 07:5|11 32-4|[ 22 |8 82 6§
23 |12 05812 07:7 |11 327 || 23 }9| 83 67
24 |12 06:0 |12 08:0 |11 329 |[ 24 |9 84 68
25 |12 06-3 |12 08-2 |11 33-2|| 25 2:0| 85 69
26 |12 065(12 085 |11 33-4|[ 26 21| 86 70
27 |12 06-8 (12 087 |11 336 || 27 22| 87 70
28 [12 07:0|12 09-0 |11 339 || 2.8 2:3| 88 71
29 [12 07312 09-2 |11 34-1|[ 29 23| 89 72
30 ! 12 07°5 (12 09:5|11 344 30 24| 90 73
31 ({12 07812 097 |11 346 31 25| 91 7
32 |12 08:0(12 10:0 (11 348 32 26| 92 74
33 |12 08312 102|11 351 33 27| 93 75
34 |12 08'5|12 10-5(11 353 |[ 34 27| 94 7-§
35 (12 088|112 107 |11 356|| 35 28| 95 77
36 |12 09012 11-0 |11 358 |[ 36 29| 96 7-§
37 |12 09312112 |11 360 37 30| 97 7§
38 (12 095|12 11'5(11 36:3|| 38 31| 98 7-9
39 (12 098 } 12 117 |11 365 39 32| 99 80
40 |12 100|12 12:0|11 367 || 40 3-2 100 8]
41 |12 10-3 |12 122 |11 370/ 41 3-3|101 82
42 |12 105|112 125111 372!l 42 334|102

Dec pro 48m 20s:

1.

2.

Z denni stranky alamanachu opiSeme hodnotu
d, kterou najdeme pod sloupcem s deklinaci
objektu (Slunce). d =1,0

Znameénko d je urCeno trendem deklinace
okolo hodiny, ktera nas zajima. Pokud Dec s
casem roste, je znaménko d +, jinak —.

V nasem prikladu tedy: d = -1,0

Otevieme INCREMENTS AND CORRECTIONS na
48. minute.

Zapomeneme na celou levou ¢ast tabulky a
na néjaké sekundy, a soustfedime se pouze
na pravou polovinu tabulky.

Ve sloupci ,v or d* najdeme hodnotu d, a ze
sloupce Corr" (Correction) opiseme ji
odpovidaji hodnotu d corr, znaménko jako u d.
V nasem prikladu tedy d corr=0,9'.

821162 1311 142 |12 255(112 2751115151l a2 35[102 844|162 13-4]




48" INCREM ao
- . —{ Dec pro 48™ 20s:
48 SUN | ARIES | MOON || or Corr [ or Corr

LE ¢ 4 11, Zdenni stranky alamanachu opiSeme hodnotu

|
s

00 (12 00

0 |12 00012 020 |11 272 | 09 ol R lys: d, kterou najdeme pod sloupcem s deklinaci
® |12 o8 |12 027 | 11 279l 0 v s 59 objektu (Slunce). d = 1,0

04 |12 01-0|12 03-0 |11 28-2 ;& 04 03| 64 572

05 1201 202 11 2sa | 0 0a| es 54 2. ZN@MeENKO d je urceno trendem deklinace

o oe oz o ocl 21 okolo hodiny, ktera nas zajima. Pokud Dec s
v ‘i i ool il A casem roste, je znaménko d +, jinak —.

S e el il el 222l V nasem prikladu tedy: d = -1,0

100 o nisos | 10 11| 2 o4 3. Otevieme INCREMENTS AND CORRECTIONS na
bbb Rl 48. minuté.

17 |12 043 (12 06:2 |11 31-3|[ 17 14| 77 62

1812005 12005 1315 e 15| e o 4 Zgpomeneme na celou levou cast tabulky a

19 {12 048 |12 06711 31:7|[ 19 15| 79 64

20 |12 050|112 07:0|11 320 | 20 16| 80 63 na néjaké sekundy, a soustfedime se pouze
[ 12 12: 21 -7 ai 6:5 ]
2 |12 058 |12 077 |11 387 || 35 19| 83 67 na pravou polovinu tabulky.

24 |12 06012 08:0|11 329 2.4 19| 84 68

25 |12 00s | 12082 |11 250 || 25 20| ss o D. V€ SlOupci v or d* najdeme hodnotu d, a ze

26 |12 06512 085|111 33:4|[ 26 21| 86 7-0 . rv s

2{i|degs TR na 1l 0 &7 22| %7 79 Sloupce Corrn (Correctlon) opiseme |l

ol o 3‘ nAeS B0 0 odpovidaji hodnotu d corr, znaménko jako u d.
|12 07-5|12 095|111 34:4|| 3:0 24| 90 73 v s y

bttt ol Belis V nasem prikladu tedy d corr=-0,9..

33 |12 08312 102 |11 351 33 27| 93 7§ 6

34 |12 08512 105 | 12 353 || 74 27| 94 74 Secteme Dec pro celou hodinu a d corr:

35 (12 088|112 107 |11 356|| 35 28| 95 77 (o] 9’
36 |12 09-0|12 11011 358/ 36 29| 96 78 N 4 55,
37 {12 09:3|12 11-2|11 360/ 37 30| 97 7-8

11363 36 31| 98 79 —0,9’

W

38 |12 09:5(12 115

39 |12 09-8}1211-7 11 365 39 32| 99 80

a0 32100 81 N 40 55,0,

41 3-3|101 82

40 |12 100 | 12 12:0
41 (12 103 |12 122

11 367
11 37-0

42 112 105112 125111 3721l 42 34]102 82162 13-1] |42 1225512 2751115151l 42 35|102 844|162 13-4|



Zopakovani celého postupu:

Hledame GHA a Dec Slunce pro
10.9.2010 v 08" 48™ 20s UT



Zopakovani celého postupu:

Hledame GHA a Dec Slunce pro
10.9.2010 v 08" 48™ 20s UT

GHA Dec
o8h:
48M 20s:




Zopakovani celého postupu:

Hledame GHA a Dec Slunce pro
10.9.2010 v 08" 48™ 20s UT

Z dennich stranek Almanachu opiseme pro dané
datum a celou hodinu GHA a Dec, pod sloupcem s
deklinaci nalezneme d a ur€ime znaménko.

GHA Dec d
ogh: 300° 44,0’ N4°559 -10
48™ 20s:




Zopakovani celého postupu:

Hledame GHA a Dec Slunce pro
10.9.2010 v 08" 48™ 20s UT

Z dennich stranek Almanachu opiseme pro dané
datum a celou hodinu GHA a Dec, pod sloupcem s
deklinaci nalezneme d a ur€ime znaménko.

V INCREMENTS AND CORRECTIONS halezneme
prirastek GHA pro m:s, a dale pfirtustek Dec pro
minutu a hodnotu d (vCetné znaménka).

GHA Dec d
ogh: 300° 44,0’ N4°559 -10
48™ 20s: 12° 05,0’ -0,9’




Zopakovani celého postupu:

Hledame GHA a Dec Slunce pro
10.9.2010 v 08" 48™ 20s UT

Z dennich stranek Almanachu opiseme pro dané
datum a celou hodinu GHA a Dec, pod sloupcem s
deklinaci nalezneme d a ur€ime znaménko.

V INCREMENTS AND CORRECTIONS halezneme
prirastek GHA pro m:s, a dale pfirtustek Dec pro
minutu a hodnotu d (vCetné znaménka).

Secteme hodnoty pro celou hodinu a pfirustky.

GHA Dec d
ogh: 330° 44,0 N4°559 -10
48™ 20s: 12° 05,0’ -0,9’

312° 49,0° N 4° 55,0’



OdbocCka na vysvetleni — co je to hodnota d a d corr ?

d urCuje, o kolik se zmeéni deklinace za jednu hodinu (ovérte v
dennich strankach Almanachu).

Pokud chci urcit pfirastek deklinace o dany pocet minut (v naSem
prikladu 48), mél bych spocitat

minuty y

60

d

a vysledek pripocitat k hodnoté deklinace pro celou hodinu.

Tabulky INCREMENTS AND CORRECTIONS udélaji tento vypocCet za
mnée, tj. pro danou minutu a hodnotu d v nich najdu vysledek
tohoto vypoctu.

(Sekundy se vlubec neresi, protoze zména deklinace za sekundu
je zanedbatelna.)



Metoda praveho poledne
(metoda kulminace)

Pravé poledne (kulminace) je okamzik, kdy je Slunce:

 pfesné na jihu (pfipadné severu)
* nejvyse nad horizontem

Z méreni ziskame:

« Maximalni vysku Slunce nad horizontem H_

» okamzik, kdy Slunce dosahlo kulminace UT , (LN — local noon,
mistni poledne)

Dale musime zjistit v Aimanachu:

GHA a deklinaci Slunce pro dany datum a Cas.

Z téchto udaju pak ziskame zemépisnou sSirku (Lat) a délku (Lon)



\/yska nad obzorem

Metoda praveho poledne
(metoda kulminace)

HFI"IEK

UT,



\/yska nad obzorem

Metoda praveho poledne
(metoda kulminace)

HFI"IEIK

UT,,, Cas
Pravé poledne nenastava vzdy ve 12:00:00 !

Proc:

To bych musel byt presné na poledniku svého pasmového €¢asu (u
nas 15° E)

2. Cas, kterym si fidime hodinky, je tzv. stfedni sluneéni éas, ktery je
umély a rovhomérny. Slunce se ale po obloze rovhomérné
nepohybuje (a tento rozdil muze v prubéhu roku dosahnout cca + 15
minut).



Metoda praveho poledne
(metoda kulminace)

HFI"IEIK

\/yska nad obzorem

UT,
Jak nepropasnout prave poledne:

* Vim-li priblizné kdy ma pravé poledne nastavat, pak zaCinam merit
minimalné pul hodiny predem.

» Jsem-li schopen zméfit azimut Slunce (kompasem a stinem), pak
zacinam meéfit kdyz je Slunce cca 10° - 5° od jihu.

* Pokud ani jedno z toho neznam, musim zacit ,zaruCené&” dost brzy.



Metoda praveho poledne
(metoda kulminace)

HFI"IEK

\/yska nad obzorem

UT,,, Cas

Postup méreni H, ., :
* Nejprve mérim vysku v intervalech 5 az 10 minut, podle toho jak rychle se
meni.



Metoda praveho poledne
(metoda kulminace)

HFI"IEIK

\/yska nad obzorem

UT,,, Cas

Postup méreni H, ., :

* Nejprve merim vysSku v intervalech 5 az 10 minut, podle toho jak rychle se
meni.

» Kdyz se zména vysky dostatecne zpomali, jiz nechavam sextant u oka, a
pouze postupné zvétsuji bubinkem vysku tak, abych Slunce stale udrzel na
horizontu.



Metoda praveho poledne
(metoda kulminace)

HFI"IEIK

\/yska nad obzorem

UT,,, Cas

Postup méreni H, ., :

* Nejprve merim vysSku v intervalech 5 az 10 minut, podle toho jak rychle se
meéni.

» Kdyz se zména vysky dostatecne zpomali, jiz nechavam sextant u oka, a
pouze postupné zvétsuji bubinkem vysku tak, abych Slunce stale udrzel na
horizontu.

» Jakmile hodnota dosahne maxima, jiz ji nesnizuji, a zméreny udaj je
hledana hodnota, ktera je po zahrnuti vSech oprav rovna H_,.



Metoda praveho poledne
(metoda kulminace)

HFI"IEIK

\/yska nad obzorem

UT,,, Cas

Stanoveni UT
Stanoveni samotného okamziku maximalni vysky je velmi nepresné (vyska
se okolo kulminace méni velice pomalu).



Metoda praveho poledne
(metoda kulminace)

HFI"IEIK

\/yska nad obzorem

Ty UTpy Cas
Stanoveni UT
Stanoveni samotného okamziku maximalni vysky je velmi nepresné (vyska
se okolo kulminace méni velice pomalu).
Reseni:
* Pfred dosazenim kulminace zmérim jednu presnou vysku i Cas, H; a T;.



Metoda praveho poledne
(metoda kulminace)

\/yska nad obzorem

Tl UTLN Tl, Cas
Stanoveni UT
Stanoveni samotného okamziku maximalni vysky je velmi nepfesné (vySka
se okolo kulminace méni velice pomalu).
Reseni:
* Pred dosazenim kulminace zmerim jednu presnou vysku i cas, H; a T;.
* Po prachodu kulminaci nastavim sextant opét na vysku H,, a cekam az
Slunce na tuto vysku klesne, v tom okamziku zaznamenam T,'.



Metoda praveho poledne
(metoda kulminace)

\/yska nad obzorem

Tl UTLN Tl, Cas
Stanoveni UT
Stanoveni samotného okamziku maximalni vysky je velmi nepfesné (vySka
se okolo kulminace méni velice pomalu).
Reseni:
* Pfred dosazenim kulminace zmérim jednu presnou vysku i Cas, H; a T;.
* Po prachodu kulminaci nastavim sextant opét na vysku H,, a cekam az
Slunce na tuto vysku klesne, v tom okamziku zaznamenam T,'.
» Okamzik UT, spocCtu jako stfed téchto dvou Casu: (T, + T, )/ 2.



Metoda praveho poledne
(metoda kulminace)

\/yska nad obzorem

Stanoveni UT

Metodu Ize jeSté zpresnit, pofizenim vice ¢asu pro Slunce v rdznych
vySkach, a okamziky kulminace z nich ziskané zprumérovat.

(L 4T/ 2+(T,+T,)/2
2

Ul x



Metoda praveho poledne
(metoda kulminace)
a Dec:

Urceni zemépisné Sirky (Lat) zH, .,

ﬁ‘ Dec

Faovina rovniku

Dec zname, Lat hledame



Metoda praveho poledne
(metoda kulminace)

Urc€eni zemeépisné Sirky (Lat) zH_ ., a Dec:

max

Fovina mistniho obzoru

Faovina rovniku

H, . Jsme zmérili.
Sméry vedouci od Slunce k mistu pozorovatele a do stfedu Zemé jsou
rovnobézné, protoze Slunce je velice daleko.



Metoda praveho poledne
(metoda kulminace)

Urc€eni zemeépisné Sirky (Lat) zH_ ., a Dec:

max

Fovina mistniho obzoru

Hovina ravniku

Faovina rovniku

Abychom meli vSechny uhly na jednom miste, pfeneseme rovinu rovniku
také do mista pozorovatele, a uhly vyznacCime u nej.



Metoda praveho poledne
(metoda kulminace)

Urceni zemeépisné sirky (Lat) zH, ., a Dec:

Fovina mistniho obzoru

"

Hovina ravniku
Hmax

Faovina rovniku

VSe ostatni pro prehlednost vymazeme.



Metoda praveho poledne
(metoda kulminace)

Urc€eni zemeépisné Sirky (Lat) zH_ ., a Dec:

max

Fovina mistniho obzoru

"

Hovina ravniku
Hmax

Faovina rovniku

Uhel mezi rovinou obzoru a mistni tiznici (spojnice pozorovatele se
stfedem Zeme) je 90°.



Metoda praveho poledne
(metoda kulminace)

Urc€eni zemeépisné Sirky (Lat) zH_ ., a Dec:

max

Fovina mistniho obzoru

Hovina ravniku

Faovina rovniku

Uhel mezi rovinou obzoru a mistni tiznici (spojnice pozorovatele se
stredem Zemé) je 90°.
Uhel x (na obrazku) je proto roven 90° — H,_.,.



Metoda praveho poledne
(metoda kulminace)

Urc€eni zemeépisné Sirky (Lat) zH_ ., a Dec:

max

Fovina mistniho obzoru

Hovina ravniku

Faovina rovniku

Uhel mezi rovinou obzoru a mistni tiznici (spojnice pozorovatele se
stfedem Zeme) je 90°.

Uhel x (na obrazku) je proto roven 90° — H_...

Uhel x je ale také roven Lat — Dec.



Metoda praveho poledne
(metoda kulminace)

Urc€eni zemeépisné Sirky (Lat) zH_ ., a Dec:

max

Fovina mistniho obzoru

Favina rovniku
Mame tedy:
Favina rovniku
90° — H,,, = Lat — Dec
nebol

Lat =90° + Dec — H,,,.,

Uhel mezi rovinou obzoru a mistni t\inici (spojnice pozorovatele se
stfedem Zeme) je 90°.

Uhel x (na obrazku) je proto roven 90° — H_...

Uhel x je ale také roven Lat — Dec. _




Metoda praveho poledne
(metoda kulminace)

Urc€eni zemeépisné Sirky (Lat) zH_ ., a Dec:

max
Lat = 90° + Dec — H,,,,, (Je-li Slunce na jih od nas)

Lat =—-90° + Dec + H_.., (Jje-li Slunce na sever od nas)

max

Pokud je deklinace jizni (S), dosazujeme ji do vzoreCku se
zapornym znameénkem!



Metoda praveho poledne
(metoda kulminace)

UrCeni zemeépisné délky (Lon) z UT:
» V okamziku kulminace je Slunce na presne jih od nas. To znamena, zZe i

jeho subsolarni bod je na jih od nas. Lezi tedy na stejném poledniku jako
nase poloha.

Moje pdloha



Metoda praveho poledne
(metoda kulminace)

UrCeni zemeépisné délky (Lon) z UT:

» V okamziku kulminace je Slunce na presne jih od nas. To znamena, zZe i
jeho subsolarni bod je na jih od nas. Lezi tedy na stejném poledniku jako
nase poloha.

« Zemepisna delka subsolarniho bodu je tedy shodna s nasi.

Greenwichsky
(nulty) polednik

Moje pdloha



Metoda praveho poledne
(metoda kulminace)

UrCeni zemeépisné délky (Lon) z UT:

» V okamziku kulminace je Slunce na presne jih od nas. To znamena, zZe i
jeho subsolarni bod je na jih od nas. Lezi tedy na stejném poledniku jako

nase poloha.
« Zemepisna delka subsolarniho bodu je tedy shodna s nasi.
« Zemepisna deélka je az na znaménko shodna s GHA.

Greenwichsky

(nulty) polednik
a




Metoda praveho poledne
(metoda kulminace)

UrCeni zemeépisné délky (Lon) z UT:

» V okamziku kulminace je Slunce na presne jih od nas. To znamena, zZe i
jeho subsolarni bod je na jih od nas. Lezi tedy na stejném poledniku jako
nase poloha.

« Zemepisna delka subsolarniho bodu je tedy shodna s nasi.

« Zemepisna deélka je az na znaménko shodna s GHA.

* Nalezneme tedy v Almanachu GHA Slunce pro datum a Cas UT,,, a
urcime zemeépisnou délku jako:

Je-li GHA<180°: Lon =- GHA
Je-li GHA>180°: Lon = 360° — GHA.




Metoda kulminace (pravé poledne), pouziti s Nautical Aimanachem

1. Priprava: 2. Vlastni méreni:
Jméno navigatora:| Petr Scheirich Cas SR (Gdaj sextantu)
Typ sextantu: 12:26:31 113°12,8'
Poznamky: 12:32:18 113°19,0'
12:36:33 113°19,2'
Datum: 7.5.2010 12:40:48 113°19,0'
Casové pasmo: +2h 12:46:35 113°12,8'
Okraj Slunce: str;:ed .(umély
orizont)
Hoka (m);| — Vyska oka niad !\Iadmgu, pouze pii
nad mofskym horizontem
TC(s):] 0s |Korekce &asu hodinek (— napied; + opozdéné)
Index error: -3,0, 3,2 -2,8' |zmé&k IE minimainé 3x

IE[):| =8.0' [index error, priméma nebo nejcasts;si

3. Predzpracovani: A a Deklinace Slun Almanachu (sloupec SUN)
. s imalni vys ro datum a ¢as UT
Cas (max)|  12:36:33 FEimaAlnt yy=ee; nepr. Jao RieRl LN
sti‘ed ¢asli pro dvé stejn y GHA Dec
UTpn: 10:36:33 UT.y = Cas(max —Casové pasmo Celd hodina z UT: 10"| 330°51,9' | N 16°50,4' d=| +0,7' I
Min. a sek. z UTLN? 36™ 33%| 09°08,2 +0,4' ﬁEMENTs AND CORRECTIONS
SRmax: 113°19,2' Maximalni Gdaj ze sextantu Vysledné hodnoty GHA a Dec: | 340°00,1' | N 16°50,8' |(setti hodnoty vyse)
Dip [I: L ‘l Pouze pfi méreni nad morskym Pokud GHA vyjde >360°, odecti 360>
' horizontem; vzdy zaporny )
o _— Morsky horizont: Hay,=SRmax — |IE + Dip 6. Vypocet zemépis frky (Lat)
L ’ Umély horizont: Hama=(SRmax — |E)/2 , Je-li GHA < 180°: Lon = — GHA
Lon: 19°59,9 .
eLy Je-i'GHA > 180° : Lon = 360°— GHA
4. Korekcewysky z Alimanachu Lon kladna = vychodni
Altitude correction z Almanachu. Pro vysku: Haay Lon zaporna = zapadni
Cor [': -0,6' Pro dolni/horni okraj Slunce: SUN Lower/Upper Limb
Pro stied Slunce: STARS AND PLANETS Lat = 90° + Dec — Homay (je-li Slunce na jih od nas)
G o Lat: 50°10,3' o - ,
TPC[]: v |Dodatecna korekce na teplotu a tlak B Lat = —90° + Dec + Hop. (je-li Slunce na sever od nas)
HOmax: 56°40,5' Omax = Hamay +Cor+TPC Je-li Dec jizni (S), dosad ji do vzorce se zdpornym

znaménkem!



Metoda interceptu

e Saint-Hilaire, 1875

» Jedna z tzv. metod pozi€nich linii (do mapy kreslime primky, a v jejich
pruseciku je nase poloha)

* Nejpouzivangjsi astronavigacni metoda 20. stoleti

* Intercept znamena anglicky ,maly pfirustek”



Metoda interceptu

Objekt na obloze
O

Greenwichsky
(nulty) polednik

Substelarni bod (... .Rovok

Zemé

Ze substelarnino bodu bychom vidéli objekt v nadhlavniku (jeho vySka
nad obzorem by byla 90°), a ,zemépisné“ souradnice tohoto bodu jsou
GHA a Dec.

Pokud bychom tedy u néjakého objektu naméfili vySku 90°, pak z data a
casu méreni (které mi daji jeho GHA a Dec) vime hned svou polohu.

V obecném pripadé ale naméfime vysSku ruznou od 90° ...



Metoda interceptu

Podivejme se na celou situaci z boku:
« Ze substelarniho bodu bychom nameéfili vySku 90°.



Metoda interceptu
#*

haorizont

Podivejme se na celou situaci z boku:

« Ze substelarniho bodu bychom nameéfili vySku 90°.

* My se ale nachazime na jiném miste, kde nameérime jinou vysku: H
(objekt, napf. hvézda, je velmi daleko, proto jsou sméry k nému rovnobézné)



Metoda interceptu
#*

haorizont

Podivejme se na celou situaci z boku:

« Ze substelarniho bodu bychom nameéfili vySku 90°.

* My se ale nachazime na jiném miste, kde nameérime jinou vysku: H
(objekt, napf. hvézda, je velmi daleko, proto jsou sméry k nému rovnobézné)

« Uhel mezi smé&rem k objektu a mistni svislici je tedy: 90° — H.



Metoda interceptu

haorizont

Podivejme se na celou situaci z boku:
« Ze substelarniho bodu bychom nameéfili vySku 90°.

* My se ale nachazime na jiném miste, kde nameérime jinou vysku: H
(objekt, napf. hvézda, je velmi daleko, proto jsou sméry k nému rovnobézné)
* Uhel mezi smérem k objektu a mistni svislici je tedy: 90° — H.

» Tentyz uhel je i ve stfedu Zeme mezi smérem k substelarnimu bodu a
smérem Kk nasi poloze.



Metoda interceptu

Podivejme se na celou situaci z boku:

« Ze substelarniho bodu bychom nameéfili vySku 90°.

* My se ale nachazime na jiném miste, kde nameérime jinou vysku: H
(objekt, napf. hvézda, je velmi daleko, proto jsou sméry k nému rovnobézné)

« Uhel mezi smé&rem k objektu a mistni svislici je tedy: 90° — H.

» Tentyz uhel je i ve stfedu Zeme mezi smérem k substelarnimu bodu a
smérem Kk nasi poloze.

« Zavér: ze zméreneé vysky H vime, ze naSe uhlova vzdalenost na
povrchu Zemé od substel. bodu je 90° — H.



Metoda interceptu

haorizont

 Tutéz situaci dostaneme i na opacne strané: i tam lezi bod, z ngjz
namérime stejnou vysku objektu (H) a jeho vzdalenost od substelarniho
bodu je 90° — H.



Metoda interceptu

 Tutéz situaci dostaneme i na opacne strané: i tam lezi bod, z ngjz
namérime stejnou vysku objektu (H) a jeho vzdalenost od substelarniho
bodu je 90° — H.

* A protoze celou situaci muzeme otacet okolo sméru k objektu, nejsou
tyto bodu pouze dva, ale je to cela kruznice bodu se stfedem v
substelarnim bodé a polomérem 90° — H.



Metoda interceptu

»

« Z jednoho meéreni vysky objektu tedy vime, ze nase poloha je nekde
na kruznici. Této kruznici fikame pozi¢ni kruznice (nebo také kruznice
stejnych vysek).



Metoda interceptu

« Z jednoho meéreni vysky objektu tedy vime, ze nase poloha je nekde
na kruznici. Této kruznici fikame pozi¢ni kruznice (nebo také kruznice
stejnych vysek).

« Zmérime vysku druhého objektu a dostaneme druhou kruznici, nase
poloha pak musi byt na pruseciku obou kruznic.
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MuzZeme vzit mapu a zakreslit do ni polohy substelarnich bodu a okolo
nich pozi¢ni kruznice?
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MuzZeme vzit mapu a zakreslit do ni polohy substelarnich bodu a okolo
nich pozi¢ni kruznice?

NE.:

* Mapy nezachovavaji delky, proto kruznice na povrchu Zemeé nebude

kruznice na mape.
* Mapy vetsSinou zabiraji tak malou Cast zemského povrchu, zZe poloha
substelarniho bodu bude zcela mimo mapu.



Metoda interceptu

Reseni: do mapy nekreslime kruznice, ale nahradime je jejich teGnami
(,pozi€nimi liniemi“). Protoze poloméry pozi¢nich kruznic jsou obrovske,
je toto nahrazeni v okoli prusecCiku dostate¢né dobra aproximace.

Uloha ov&em zni: na map& nemam zakreslen ani substelarni bod, ani
pozicni kruznici. Jak mam tedy nalézt jeji teCnu?



Metoda interceptu

AP

Zakladni predpoklad metody interceptu:

zname alespon priblizné nasi polohu. Tuto polohu nazyvame
predpokladana poloha, zkracujeme AP (,assumed position®) a
oznacujeme na mapé A.

AP by neméla byt vice nez 60 NM (Iépe méne nez 30 NM) od skuteCné
(neznamée) polohy, coz v praxi obvykle neni problém dosahnout.



Metoda interceptu

AP

S.B.

Jakym zpusobem tedy ze znalosti pozi¢ni kruznice a pfedpokladané
polohy (AP) zkonstruujeme poziéni linii (te¢nu):

Cervené prvky pouzité v nasledujicim vykladu ve skuteénosti nikam nekreslime. Pouze
vime, ze existuji, a slouzi ke snazsSimu pochopeni.



Metoda interceptu

S.B. |
Jakym zpusobem tedy ze znalosti pozi¢ni kruznice a pfedpokladané
polohy (AP) zkonstruujeme poziéni linii (te¢nu):
 teCnu zkonstruujeme v misté, ktere je nejblize k AP.

Jakym zpusobem toto misto najdeme — viz dale.



Metoda interceptu

AP

Objekt na obloze
Zn

90° — Hg N

_ Greenwichsky
~ (nulty) polednik

\_— Mistni polednik

Substelamibod 7 /AN ... Rovolk | T
WF \ -

S.B.

Zakladni uloha metody interceptu:
» zname souradnice predpokladané polohy (AP): Lon, Lat
» zname souradnice substelarniho bodu (S.B.) objektu: GHA, Dec

Z téchto udaju Ize vypocitat (nebo najit v tabulkach):
* VySku H (calculated), v niz bychom vidéli objekt z AP.
* Azimut Zn, v jehoz sméru bychom videéli objekt z AP.



Metoda interceptu

Vidime-li z bodu AP objekt ve vySce
Hc nad horizontem, pak je
vzdalenost bodu AP od
substelarniho bodu rovna 90° — Hc..

N\

Objekt na obloze

_ Greenwichsky
~ (nulty) polednik

\_— Mistni polednik

Substelarnibod 7 Jr L
-F \ ¥

| \
\ | | Moje ™|
N } e poloha

Zakladni uloha metody interceptu:
» zname souradnice predpokladané polohy (AP): Lon, Lat
» zname souradnice substelarniho bodu (S.B.) objektu: GHA, Dec

Z téchto udaju Ize vypocitat (nebo najit v tabulkach):
* VySku H (calculated), v niz bychom vidéli objekt z AP.
* Azimut Zn, v jehoz sméru bychom videéli objekt z AP.



Metoda interceptu

Zaroven vime, ze nasSe pozicni kruznice ma polomér 90° — Hy
(Ho je vyska objektu, ktery jsme zméfili).



Metoda interceptu

Zaroven vime, ze nasSe pozicni kruznice ma polomér 90° — Hy
(Ho je vyska objektu, ktery jsme zméfili).
Vzdalenost kruznice od AP tedy muzeme vyjadfit jako AH = Hy— He..



Metoda interceptu

Zaroven vime, ze naSe pozicni kruznice ma polomeér 90° — Hg,

(Ho je vyska objektu, ktery jsme zméfili).

Vzdalenost kruznice od AP tedy muzeme vyjadfit jako AH = Hy— He..
TeCna ke kruznici je kolma na smeér do jejiho stredu a tento smeéer udava Zn.

Pokud tedy ve vzdalenosti AH od AP vytvorime kolmici ke smeéru Zn,
ziskame nasi pozicni linii.



Metoda interceptu

AH se oznaduje (z angli¢tiny) jako ,intercept” — odtud nazev metody.



Metoda interceptu

/AH (zaporné)

AH (kladné)

Q0%
ey 7y
Q"@

Zname:

» soufadnice predpokladané polohy (AP):
Lon, Lat

« zméfenou vySku Hy a Cas

* soufadnice substelarniho bodu:

GHA a Dec (které pro dany Cas
nalezneme v Almanachu)

Spocéteme z Lon, Lat, GHA a Dec:
*H-aZn

Rekapitulace postupu, tak jak jej provedeme na mapé:

* Do mapy vyneseme AP
* Spocteme H¢, Zn, AH

« Z AP vyneseme azimut Zn, a na nej naneseme vzdalenost AH (jedna
uhlova minuta = 1 NM). Je-li AH kladné, vynasime jej ve sméru azimutu, je-
li zaporné, vynasime jej proti sméru azimutu.

* Ve vynesené vzdalenosti udélame kolmici a mame poziéni linii.




Metoda interceptu

PoziCni linii na zavér obvykle popiSeme pozorovanym objektem a Casem.



Metoda interceptu

Prasecik vice pozi¢nich linii je nase poloha, které fikame ,Fix“ a
oznacujeme symbolem ().



Metoda interceptu

V praxi je dobré poridit vice pozicnich linii (minimalné tfi), a pokud se
neprotnou v jediném bodé, ziskame z velikosti obrazce (trojuhelniku)
predstavu o presnosti méreni.

Fix umistujeme do ,stfedu” obrazce (v praxi od oka).



Metoda interceptu

* PoziCni linie by nemély svirat
prilis maly uhel, jinak se
pfipadna chyba v méreni
dramaticky promitne do chyby
fixu.

* Minimalni svirany uhel by mél
byt 30°.

Poziéni linie druhého objektu

< Spravny fix — Takeé rozdil azimutu objektu

by mél byt vétsi nez 30° (pfi
méreni Slunce odstup alespon
2 hodiny)

Chybny fix




Metoda interceptu

linie.

icni

lohu: transport pozi

r

é

r

a4

mezi meérenimi zmeni svou po

Pokud lod

Fix v ¢ase T,

Cl



Vypocet H- a Zn

Zname:
* souradnice predpokladané polohy: Lon,p, Lat,p.
 souradnice substelarniho bodu objektu: GHA, Dec.

Pocitame:
*Hca Zn

Greenwichsky
(nulty) polednik

Mistni polednik
Substelarni bod



Vypocet H- a Zn

Ale:

Vzdalenost a azimut mezi dvéma body zustane stejna bez ohledu
na to, kde si zvolim nulty polednik.

Greenwichsky
(nulty) polednik

Mistni polednik

Substelarni bod



Vypodet H. a Zn

Ale:

Vzdalenost a azimut mezi dvéma body zustane stejna bez ohledu
na to, kde si zvolim nulty polednik.

Oboji tedy zavisi

nikoliv na GHA a Lon,

ale pouze na o

L HA = GHA + Lon. Substelarni bod

Greenwichsky
(nulty) polednik

Mistni polednik



Vypocet H- a Zn

Mame tedy pouze tfi vstupni udaje:
LHA, Lat a Dec

a z nich pocitame:
HcaZn

Mistni polednik

Substelarni bod

Hc = arcsin(sin Lat - sin Dec — cos Lat - cos Dec - cos LHA)
sin Dec — sin H.. - sin Lat

Zn = arccos(

)

cos H¢ - cos Lat

K témto vzorcum patfi jesté nékolik podminek na znaménka atd, viz knizka a formulare!



Vypocet H- a Zn

Mame tedy pouze tfi vstupni udaje:
LHA, Lat a Dec

a z nich pocCitame:
HcaZn

Mistni polednik

Substelarni bod

Tuto ulohu nazyvame

feSeni nautického trojuhelniku,
coz je sféricky trojuhelnik,

jehoz vrcholy tvori:

* substelarni bod,

* nase poloha,

* severni pol.



Urceni H- a Zn pomoci tabulek

Chceme vytvorit tabulky, kde pro kazdou kombinaci tfi uhlu:
LHA, Lat a Dec

hledame H; a Zn.

Kolik je to Ciselnych kombinaci, chceme-li pfesnost alespon na 1’:
LHA: 180° x 60’ = 10800.

Lat: 180° x 60’ = 10800.

Dec: 180° x 60’ = 10800.

To vSe dohromady: 10800 x 10800 x 10800
= 1259712000000 kombinaci, coz je vic nez
milion tisicistranovych knih ©.



Urceni H- a Zn pomoci tabulek

Jak zmensit pocCet udaju v tabulkach?
LHA Lat Dec

Lat je v naSem pfipadé Lat,p, tedy Sifka predpokladané polohy.
To je tak jako tak priblizna poloha, muzeme si ji tedy zvolit jako
celocCiselny stupen.

Mame tedy:
LHA Lat Dec
180° x 60’ 180° 180° x 60’



Urceni H- a Zn pomoci tabulek

Jak zmensit pocCet udaju v tabulkach?
LHA Lat Dec

LHA si nelze zvolit na celé stupne, protoze LHA = GHA + Lon,
a GHA objektu muze byt libovolny uhel.

)
/4



Urceni H- a Zn pomoci tabulek

Jak zmensit pocCet udaju v tabulkach?
LHA Lat Dec

LHA si nelze zvolit na celé stupne, protoze LHA = GHA + Lon,
a GHA objektu muze byt libovolny uhel.

Lon je v naSem pripadé Lon,p, a tu si muzeme
zvolit tak, aby GHA + Lon = LHA vyslo
na celé stupne.

Mame tedy:
LHA Lat Dec

180° 180° 180° x 60’ A\E
———— 9
To je 3600x Mén& kombinaci. ‘e;'m-ﬁ



Urceni H- a Zn pomoci tabulek

Lon,e a Lat,p si kvuli tabulkam volime — neni to nepresné?

AP’

Lat celocCiselné

AH AP

Neni. Zmenim-li AP, zmeni se tim i H,
tedy i AH, a poziCni linie zUstane na
tomtéz miste.



Urceni H- a Zn pomoci tabulek

Jak zmensit pocCet udaju v tabulkach?
LHA Lat Dec

Dec volit nelze, protoze deklinace
objektu muze byt libovolna.

Presto pri pouziti interpolace se podarilo
zmensit pocCet udaju v tabulkach na 2400
stran: 6 svazku tzv. ,namornich tabulek”,
po 15° v zemépisné Sirce.

Prednost: tabulky jsou univerzalni.
Almanach sice potrebujeme kazdy rok
novy (GHA, Dec objektl), ale tyto
tabulky nam vydrzi ,na cely zivot".

PUB. NO. 229
VOL.2

SIGHT REDUCTION TABLES

FOR

MARINE NAVIGATION

LATITUDES 15°-30°, Inclusive

NATIONAL IMAGERY AND MAPPING AGENCY



Urceni H- a Zn pomoci tabulek

LATITUDE CONTRARY NAME TO DECLINATION L.H.A. 0°, 360°

157 16° 17° 18 19° 200 21° 22°
Dec. He d Z He d Z He d Z He d Z He d Z He d Z He d Z He d Z Dec.

S 00.0 -s00 1800 | 74 00.0 -s00 180.0 | T
4 00.0 -600 1600 | 73 00.0 -sao 1800 | T
73 00.0 -s00 1800 ( 72 00.0 -s00 180.0 | 71 DOD.0 -e00 1800 | 70 00.0 -s00 180.0 | 65 D0.0 -e00 180.0 | 68 00.0 -s00 180.0 | 67 00.0 -e00 180.0 | 66 D00 -e00 1800
72 00.0 -sa0 180.0 | 71 0O.0 -sao0 180.0 | 70 OO -sao 180.0 | 69 OO.0 -soo 180.0 | 6B OO.0 -sao 150.0 | 67 O0.0 -sao 150.0 | 66 O0.0 —sao 150.0 | 65 OO0 -sao 1500

0 3 000 -e00 180.0 | 72 00.0 -s00 1800 | 71 00.0 -s00 180.0 | 70 00.0 -s00 180.0 | 69 D0.0 -s00 1500 ( 68 000 -e00 180.0 [
1 2 T 1
2 2
3 3
4 71 00.0 -s00 1800 ( 70 00.0 -s00 180.0 | 69 D00 -e00 1800 | 68 00.0 -s00 180.0 | 67 D0.0 -e00 180.0 | 66 00.0 -s00 180.0 | 65 00.0 -s00 180.0 | 64 OO0 -e00 1800 4
5 5
€ &
7 7
B &

D00 -s10 180.0 71 O0.0 -s00 180.0 | 70 OD.D -e00 150.0 | 6% D0.0 -e0o 150.0 | 66 D0.0 -sao 150.0 | 67 D0.0 -sao 150.0

Chcete-li Cit t
namornimi tabulkami®, pfijdt
»~namornimi tabuikami-, pridate
v r 3 66 00.0 -s00 15800 | 65 00.0 -s00 180.0 | 64 DD.0 -e00 1800 | 63 00.0 -s00 180.0 | 62 D0.0 -e00 180.0 | 61 00.0 -s00 180.0 | 60 00.0 -s00 180.0 | 59 DO.0 -e0 1800 9
10 65 00.0 -s00 1500 64 00.0 -s00 180.0 | 63 DD.0 -e00 1800 | 62 00.0 -s00 180.0 | 61 D0.0 -e00 180.0 | 60 00.0 -s00 180.0 | 55 00.0 -e00 180.0 | 56 DD.O -ea0 1800 10
| Ia O ra‘ Ova‘ I I l r Z n 64 00.0 -s00 15800 ( 63 00.0 -s00 180.0 | 62 DD.0 -e00 1800 | 61 00.0 -s00 180.0 | 60 D0.0 -e00 180.0 | 59 00.0 -s00 180.0 | 56 00.0 -e00 180.0 | 57 D00 -ea0 1800 1
[] 1z 63 00.0 -s00 180.0 | 62 00.0 -s00 1800 | 61 DO.0 -0 180.0 | 60 D0.0 -&00 180.0 | 55 00.0 -&00 150.0 | 56 00.0 -s00 150.0 7 00.0 -s00 15800 | 56 000 -e00 180.0 12

13 |62 00.0 -su0 1500 | 61 00.0 -sao 180.0 | 60 OO.0 -sao 1800 | 55 DOD.0 -soo 1800 | S8 OO.0 —sao 180.0 | 57 00.0 -sao 1800 | 56 OD.0 -suo 1500 | 55 00D -eao 180.0 | 13
14 |51 000 -510 1800 | 60 0.0 -&00 1800 | 59 OO.0 -ean 1BL.D | 58 DO.0 -&10 1600 | 57 OO0 -510 1800 | 56 OO.0 -600 1800 | 55 D00 -sao 1800 | 54 OO0 -e1o 1800 | 14
15 | 60 00.0 -suo 1500 | 59 00.0 -sao 180.0 | 58 OO0 -sao 1800 | 57 DD.0 -s2o 150.0 | 56 OO.0 —sao 180.0 | 55 00.0 -sao 1500 | 54 O0.0 -suo 1500 | 53 00O -eao 180.0 | 15
16 |58 00.0 -suo 1500 | 58 0.0 -sao 180.0 | 57 OO0 -sao 1800 | 56 DOD.0 -soo 1500 | 55 O0.0 —sao 1800 | 54 00.0 -sao 1500 | 53 O0.0 -suo 1500 | 52 DOO -eao 180.0 | 16
17 | 5B 00.0 -suo 1500 | 5T 0.0 -sao 180.0 | 56 OO0 -sao 180.0 | 55 DO.0 -soo 180.0 | 54 00.0 -sao 180.0 | 53 00.0 -sao 1800 | 52 O0.0 -suo 1500 | 51 DOO -eao 180.0 | 17
18 7 00.0 -500 180.0 | 56 00.0 -800 1500 | 55 D00 -600 150.0 | 54 00.0 -800 180.0 | 53 00.0 -&00 180.0 | 52 00.0 -&00 180.0 | 51 00.0 -&00 150.0 | S0 DOOD -e00 150.0 18
19 |56 00.0 -suo 1500 | 55 00.0 -sao 180.0 | 54 OO0 -sao 1800 | 53 DO.0 -soo 1800 | 52 O0.0 -eao 180.0 | 51 00.0 -sao0 1500 | SO O0.0 -suo 1500 | 43 D00 -eao 180.0 | 19
20 |55 00.0 -sa0 1800 | 54 00.0 -sao 150.0 | 53 OO0 -suo 1500 | 52 DO.0 -eoo 150.0 | 51 DO.0 -sao 150.0 | SO0 0.0 -sao 1500 | 45 DO.O -sao 1500 | 48 DOD -eao 180.0 | 20
21 |54 000 -sa0 1800 | 53 00.0 -sao 150.0 | 52 D00 -suo 1500 | 51 DO.0 -suo 180.0 | 50 OD.0 -sao 180.0 | 45 00.0 -s0o 1800 | 48 DO.O -sao 180.0 | 47 OO0 -eao 150.0 | 21
2z 53 00.0 -s00 1500 | 52 00.0 -s0o 150.0 | 51 000 -e0o 180.0 | SO 00.0 -s00 180.0 | 4% DO0.0 -s00 150.0 | 46 00.0 -sa0 1500 7 00.0 -s00 1800 | 46 000 -s00 150.0 2z
23 |52 00.0 -sa0 1800 | 51 00.0 -sao 1500 | 50 000 -suo 1500 | 45 DO.0 -e00 180.0 | 48 DO.0 -sao 150.0 | 47 0.0 -sao 1500 | 46 DO.0 -sao 1500 | 45 DOD -cao 180.0 | 23
24 §1 00.0 -sa0 1500 | S0 00.0 -sao0 150.0 | 4% D00 —sao 180.0 | 48 00.0 -s00 180.0 | 47 D0.0 —sa0 180.0 | 46 00.0 -s00 1500 | 45 D0.0 -sao0 150.0 | 44 D00 -sao 180.0 24
25 (50 00.0 -sa0 1800 | 45 00.0 -sao 150.0 | 48 D00 -suo 1500 | 47 DO.0 -e0 150.0 | 46 DO.0 -sao 150.0 | 45 0.0 -sao 1500 | 44 DO.O -so 1500 | 43 DOD -cao 180.0 | 25
28 45 00.0 -sao 1500 | 46 00.0 -sao 1560.0 | 47 D00 -sao 160.0 | 46 00.0 -s20 160.0 | 45 00.0 —sa0 160.0 | 44 00.0 -sa0 150.0 | 43 D0.0 -sao 160.0 | 42 D00 -sa0 1600 26
27 |48 00.0 -sa0 180.0 | 47 00.0 -sao 1500 | 46 OO0 -suo 1500 | 45 DO.0 -e00 150.0 | 44 DO.0 -sao 180.0 | 42 0.0 -sao 1500 | 42 DO.0 -sao 1500 | 41 DOD -eao 180.0 | 27
28 47 00.0 -soo 1500 | 46 00.0 -sao 150.0 | 45 D00 -eao 180.0 | 44 00.0 -s20 1800 | 43 D0.0 —ean0 180.0 | 42 00.0 -sa0 1500 | 41 DO0.0 -sao 180.0 | 40 D00 -cao 180.0 28
29 |46 00.0 -ea0 1800 | 45 00.0 -sao 150.0 | 44 D00 -suo 1500 | 43 DO.0 -6o0 150.0 | 42 DO.0 -sao 150.0 | 41 0.0 -sao 1500 | 40 DO.O -so 1500 | 39 DOD -eao 180.0 | 29
30 |45 00.0 -sao 1800 | 44 0.0 -sao 180.0 | 43 OO0 -soo 1B0.0 | 42 DO.0 oo 180.0 | 41 DO.0 -sao 1800 | 40 0D.0 -sao 180.0 | 39 DD.0 -sao 180.0 | 38 DOO -eao 180.0 | 30
31 |44 00.0 -sa0 1800 | 43 0.0 -sao 150.0 | 42 D00 -suo 1500 | 41 DO.0 -suo 150.0 | 40 OD.0 -sac 180.0 | 38 00.0 -s0o 1800 | 38 DO.O -sao 180.0 | 37 OO0 -eao 150.0 | 31
32 43 00.0 -sap 1800 | 42 DOD -sao 1800 | 41 DOD -sao 1800 | 40 OD.0 -sao 1800 | 35 DD.0 -san 180.0 | 38 000 -sano 1800 7 00.0 -sap 1800 | 36 ODOD -san 1800 32
35 |42 000 -sa0 1800 | 41 00.0 -sao 1500 | 40 D00 -suo 1500 | 35 DO.0 -eo0 180.0 | 38 DO.0 -sao 150.0 | 37 00.0 -sao 1500 | 36 DO.O -sao 1500 | 35 DOD -eao 180.0 | 33
34 |41 00.0 -s00 1800 | 40 (0.0 -s0m0 1800 | 3% OO0 -e1n 1800 | 38 D00 -s10 180.0 | 37 O0.0 -600 1800 | 36 00.0 -&a0 1800 | 35 DO.O -s10 1500 | 34 OO0 -sa0 1800 [ 34
35 |40 00.0 -sa0 1800 | 35 00.0 -sao 150.0 | 38 OO0 -suo 1500 | 37 DO.0 -soo 180.0 | 36 DO.0 -sao 150.0 | 35 00.0 -sao 1500 | 34 DO.O -suo 1500 | 33 DOD -eao 180.0 | 35
36 |39 000 -sa0 1800 | 38 0.0 -sao 1800 | 37 OO0 -suo 1500 | 36 DO.0 -eoo 180.0 | 35 DO.0 -sao 150.0 | 34 0.0 -sao 1500 | 33 DO.0 -so 1500 | 32 DOD -eao 180.0 | 36
37 |38 000 -ea0 1800 | 37 00.0 -sao 1800 | 36 OO0 -suo 1500 | 35 DO -eoo 150.0 | 34 DO.0 -sao 1500 | 33 0.0 -sao 1500 | 32 D00 -so 1500 | 31 DOD -eao 180.0 | 37
36 |37 000 -sa0 1800 | 36 0.0 -sao 1500 | 35 OO0 -suo 1500 | 34 DO.0 -eoo 150.0 | 33 DO.0 -sao 150.0 | 32 00.0 -sao 1500 | 31 DO.O -suo 1500 | 30 DOD -eao 180.0 | 38
39 |36 000 -ean 1800 | 35 00.0 -sao 1500 | 34 OO0 -suo 1500 | 33 DO -eoo 180.0 | 32 DO.0 -sao 1500 | 31 00.0 -sao 1500 | 30 D00 -so 1500 | 28 DOD -eao 180.0 | 39
40 |35 00.0 -sa0 1800 | 34 0.0 -sao 1500 | 33 OO0 -suo 1500 | 32 DO.0 -so0 180.0 | 31 DO.0 -sao 150.0 | 30 00.0 -sao 1500 | 25 D00 -suo 1500 | 28 DOD -sao 180.0
41 |34 000 -sa0 1800 | 33 00.0 -sao 1800 | 32 OO0 -sno 1500 | 31 DO -eoo 180.0 | 30 DO.0 -sao 1500 | 25 0.0 -sao 1500 | 28 D00 -so 1500 | 27 DOD -sao 180.0
42 (33 00.0 -sa0 1800 | 32 0.0 -sao 1500 | 31 OO0 -suo 1500 | 30 DO.0 -eoo 150.0 | 25 DO.0 -sao 150.0 | 26 0.0 -sao 1500 | 27 DO.0 -sao 1500 | 26 DOD -sao 180.0
43 32 00.0 -800 1500 | 371 00.0 -s00 150.0 | 30 DO.0 -&00 180.0 | 29 00.0 -&00 180.0 ( 26 DO.0 -&00 180.0 7 00.0 -600 180.0 | 26 00.0 -800 150.0 | 25 DOD -600 150.0
44 |31 00.0 -sa0 1800 | 30 00.0 -sao 1500 | 28 OO0 -suo 1500 | 2B DO.0 -eo 180.0 | 27 OO.0 -sao 150.0 | 26 0.0 -sao 1500 | 25 DO.0 -so 1500 | 24 DOD -sao0 150.0
45 |30 00.0 -ea0 1800 | 25 00.0 -sao 150.0 | 26 OO0 -suo 1500 | 27 DO.0 -eo0 150.0 | 26 DO.0 -sao 150.0 | 25 0.0 -sao 1500 | 24 D00 -suo 1500 | 23 DOD -sao 180.0
45 |25 000 -sa0 1800 | 26 00.0 -sao 1500 | 27 OO0 -suo 1500 | 26 DO.0 -eo 150.0 | 25 DO.0 -sao 150.0 | 24 00.0 -sao 1500 | 23 DO.O -sao 1500 | 22 DOD -sao0 150.0
47 26 00.0 -s00 150.0 7 00.0 -s00 1500 | 26 000 -s00 150.0 | 25 DO.0 -s00 150.0 | 24 00.0 -s00 1500 | 23 00.0 -s00 1800 | 22 00.0 -s00 1800 | 21 000 -s00 150.0
48 |27 00.0 -sa0 180.0 | 26 00.0 -sao 1500 | 25 OO0 -suo 1500 | 24 DO.0 -so0 150.0 | 23 OO.0 -sao 150.0 | 22 00.0 -sao 1500 | 21 D00 -so 1500 | 20 DOD -sao 180.0
43 26 00.0 -s00 1500 | 25 D0.0 -sao 150.0 | 24 OO0 -eao 180.0 | 23 00.0 -s00 180.0 | 22 D0.0 a0 180.0 | 21 00.0 -s00 1800 | 20 D0.0 -sao 180.0 | 19 OO0 -sao 180.0
50 |25 00.0 -sa0 180.0 | 24 00.0 -sao 150.0 | 23 OO0 -suo 1500 | 22 DO.0 -so0 150.0 | 21 DO.0 -sao 150.0 | 20 0.0 -sao 1500 | 15 D00 -suo 1500 | 18 DOD -sao 180.0
51 24 00.0 -s00 1500 | 23 00.0 -sao 150.0 | 22 OO0 —sao 180.0 | 21 00.0 -s20 1580.0 | 20 D0.0 a0 180.0 | 1% 00.0 -s00 180.0 | 16 DO0.0 -sao 180.0 | 17 OO0 —sao 180.0

V4 V"4 [V 4
) 52 23 00.0 -s00 1800 ( 22 00.0 -e00 180.0 | 21 D00 -e00 1500 | 20 00.0 -s00 180.0 | 15 00.0 -s00 180.0 | 18 00.0 -s00 150.0 7 00.0 -s00 1800 | 16 OO0 -e00 180.0
53 |22 00.0 -sao 1500 | 21 0.0 -sao 1500 | 20 OO0 -san 150.0 | 1% DO.0 -sao 150.0 | 18 DO0.0 —sa0 180.0 [ 17 00.0 -sa0 180.0 | 16 DD.O -sa0 180.0 [ 15 DDO -sao 150.0
54 21 00.0 -s00 15800 | 20 00.0 -e00 180.0 | 19 D00 -e0o 1500 | 18 0O0.0 -s00 180.0 7 00.0 -sa0 180.0 | 16 00.0 -s00 180.0 | 15 00.0 -s00 1500 | 14 000 -e00 180.0

70 00.0 -s20 150.0 | 6% D0.0 -sao0 150.0 | 68 DDD -sao 150.0 | 67 DD.0 -soo 150.0 | 66 DD.D -sao 150.0 | 65 D0.0 -sao 150.0 | 64 DO.0 —sao 150.0 | 63 D00 —sao 150.0
69 00.0 -s00 15800 | 68 00.0 -s00 180.0 7 000 -e00 180.0 | 66 D0.0 -s00 1800 | 65 00.0 -s00 150.0 | 64 00.0 -s00 180.0 | 63 D0.0 -s00 15800 | 62 000 -e00 180.0
68 00.0 -£10 180.0 | 67 DO.D -sa0 180.0 | 66 DOD -s1o0 150.0 | 65 DD.D -s1o0 150.0 | 64 DO.D -san 150.0 | 63 0.0 -sao 150.0 | 62 OO.0 -eao 150.0 | 61 OO0 -ean 150.0
7 00.0 -s00 15800 | 66 00.0 -s00 180.0 | 65 D0.0 -s00 1500 | 64 00.0 -s00 180.0 | 63 D0.0 -e00 1800 | 62 00.0 -s00 180.0 | 61 00.0 -e00 180.0 | 60 DDO -e00 1800

4
42
43
44
45
45
a7
48
48
50
51
52
53
54
00.0 -sa0 180.0 | 18 D00 -san 180.0 | 17 DO.0 -son 180.0 | 16 DD.0 —sao 180.0 | 15 00.0 -sup 1800 | 14 DO.O -sap 180.0 | 13 OO0 -san 180.0 [ 55
58
57
58
53
&0
&1
62
=
64
&5
68
&7
&8
=)

55 20 00.0 -soo 180.0 | 19
~aw 56 |12 00.0 -sa0 180.0 | 18 0.0 -sao 150.0 | 17 OO0 -suo 1500 | 16 DO.0 -eo0 150.0 | 15 DO.0 -sao 180.0 | 14 0.0 -sao 1500 | 13 D00 -sao 1500 | 12 DOD -sao 180.0
57 18 00.0 -sap 1800 7 000 -sap 1800 | 16 ODD -sao 1800 | 15 DD.D -s0o 1800 | 14 OO0 -sao 1800 | 13 00D -sao 1800 | 12 OD.O -sao 1800 | 11 OO0 -sao 1800
e I e a ntn e s I ta b u I k 58 |17 00.0 -sa0 180.0 | 16 00.0 -sao 1800 | 15 D00 -suo 1500 | 14 DO.0 -so0 150.0 | 13 DO.0 -sao 150.0 | 12 D0.0 -sao 1500 | 11 D00 -sao 1500 | 10 DOD -sao 180.0
[N 59 |16 00.0 -sa0 180.0 | 15 00.0 -sao 1500 | 14 OO0 -suo 1500 | 13 DO.0 -eo0 180.0 | 12 DO.0 -sao 1500 | 11 0.0 -sao 1500 | 10 D00 -sao 1500 | 9 DOD -sao 180.0
€0 |15 00.0 -sa0 1800 | 14 00.0 -sao 150.0 | 13 OO0 -suo 1500 | 12 DO.0 -s0 150.0 | 11 DO.0 -sao 150.0 | 10 0.0 -sao 1500 | S DO.O -sao 1500 | & DOD -sao 180.0
€1 |14 00.0 -sa0 1800 | 13 0.0 -0 1500 | 12 D00 -soo 1500 | 11 DO.0 -eo0 150.0 | 10 DO.0 -sao 1800 | S 00.0 -sao 1500 | B DO.O -suo 1500 | 7 DOD -eao 180.0
€2 |13 000 -sa0 1800 | 12 00.0 -sao0 1800 | 11 OO0 -suo 1500 | 10 DO -eoo 180.0 | S OO.0 -sao 1800 | E 000 -sao 1500 | 7 OO0 -sao 1500 | & DOD -sao 180.0
€3 |12 00.0 -sa0 180.0 | 11 00.0 -sao 1500 | 10 OO0 -soo 1500 [ © OO0 -eoo 180.0 | B OO.0 -sao 1800 | 7 00.0 -sao 1500 | 6 DO.O -so 1500 | S DOD -eao 180.0
B4 11 00.0 -800 180.0 | 10 00.0 -s00 150.0 % 000 -600 150.0 6 D0.0 -&00 180.0 7 00.0 -&00 180.0 6 00.0 -500 180.0 5 00.0 -&00 180.0 4 00D -s00 150.0
€5 |10 00.0 -ea0 1800 | © 00.0 -sa0 1500 | & OO -suo 1500 [ 7 OO0 -so0 180.0 | 6 DO.0 -sao 150.0 | 5 00.0 -sao 1500 | 4 DO.O -sao 1500 | 3 DOD -eao 180.0
€ | 5000 -s0 1800 | B 0.0 -sa0 1500 | 7 D00 -suo 1500 [ € DO.0 -eoo 150.0 | 5 OO.0 -sao 1500 | 4 00.0 -sao 1500 | 3 DO.O -so 1500 | 2 DOD -sao 180.0
€ | B 000 -s0 1800 | 7 0.0 -sa0 1800 | € DD -soo 1500 [ S DO -eoo 180.0 | 4 OO.0 -sao 1500 | 2 000 -sao 1500 | 2 DO.O -so 1500 | 1 DOD -eao 180.0
&8 T 00.0 -s00 150.0 6 00.0 -s00 150.0 5 00D -s0o 150.0 4 00.0 -s00 1300 3 00.0 -s00 150.0 2 00.0 -s00 150.0 10 600 150.0 0 00D <eco0 0.0
€ | & 000 -s0 1800 | 5 00.0 -sa0 150.0 | 4 D00 -suo 1500 | 3 DO.0 -soo 150.0 | 2 DO.0 -sao 180.0 | 1 000 -0 1800 | O OD.O -sco 0.0 | 1 OO0 -eaa  D.O0
70 5 00.0 -s00 180.0 4 0.0 -600 180.0 3 00D -s00 150.0 2 00.0 -&00 180.0 1 00.0 -s00 0 000 <600 0D 1000 <600 0.0 2 000 -600 0D 70
71 | 4 000 -sa0 1800 | 3 000 -sao 1800 | 2 1.00.0 -600 150.0 [ 0 D0.0 -&00 1000 -600 00| 2000 -6co 00| 3000 -eea 0.0 71
3 3 00.0 -sa0 160.0 2 00.0 -sa0 160.0 0 00.0 ~sco0 0.0 1 00.0 ~soa0 2 00.0 ~s00 0D 3 00.0 -so0 0.0 4 D00 -e0o 0O Tz
75 | 2 000 -sa0 1800 | 1 00.0 -sao 1800 [ O 1000 -sc0 00| 2000 -&0n 3000 -s00 00| 4000 -sco OO SO00-cen DO 73
T4 1 00.0 -soo 180.0 0 00.0 oo 0.0 1 000 -s00 0.0 2 00.0 -sco 0.0 3 00.0 -coa 4 000 <00 0D § 00.0 =so0 D0 €& 00D -soo 0O T4
75 | ooooesco oD 100D -sno DO| 2000 -smo OO 3000 -sco DO | 4 DO -Eoa 500.0+500 00| 6000600 00| 7000 -0 0O 75
76 1 000 -so0 0D 2 00.0 =so0  D.0 3 000 -s00 0.0 4 000 -sco0 0D £ D0.0 -soa € 00.0 -s00 DO 7 00.0 =so0 0.0 & 00D -so0 0.0 76
77 | 2o00+ec0 OD| 2000 -sno DD| 4000 -emo 00| 5000 -coo DO | 6 OO -sod 7000 -s00 00| 8000 -sco OO 3000 -een D0O| 77
78 3 000 -so0 DD 4 000 -soo0 DD 5 00D -so0 0D 6 000 -s00 0D 7 0D.0 =&on & 0DOD -so0 DD S 000 -so0 DO | 10 ODO <o DO 78
79 | 4o0D+esc0 OD| 5000 -sco DD| 600D -emo OO TOOD -soo D0 | B DO -Eoa 5000 -s00 00 |10 D00 -sco OO | 11 DOD -eeo 0.0 79
80 § 00.0 o0 0D € 00.0 =co0 0.0 <o 0.0 £ 00.0 -=c0o0 0.0 S 00.0 -coa 10 00.0 o0 0O | 11 DOD -so0 0.0 | 12 000 -cco0 DO 80
81 | 6000 -e00 00| 7000 -6z OO -ea 00| 9000 -eoo 0.0 | 10 DO.D -coa 11 000 -soa 0O |12 D00 -eco 0.0 | 13 000 -eoo 0.0 | 81
82 | 7000 .00 OD| E 00D -szo DO ~goo 0.0 (10 000 -eoo 0.0 | 11 D00 ~oa 12 00.0 -s00 00 |13 D00 -sco 0.0 | 14 00D -coo 0.0 | 82
8 | B 00D -sco OD| 5000 -szn OO -goo 00 (11 000 -eoo 0.0 | 12 OO0 -&0a 13 000 -s0 0O |14 D00 -sco OO | 15 00D -coo 0.0 | 83
84 | 5000 -sco OO (1D 000 -szo 00 | 11 000 -eoo 00 | 12 000 -soo 0.0 | 13 DO.O -0 14 000 -s00 00 |15 D00 -sco 0.0 | 16 DOD -coo 0.0 | 84
85 |10 000 +eco 00|11 000 -sno 0.0 |12 00O -soo 00 | 13 000 -coo D0 | 14 DO -0 15 000 600 00 | 16 000 -600 0.0 [ 17 00O -soa 00| 85
8 |11 000 ~sco 00|12 000 -soo 0.0 | 13 000 -eoo 00 | 14 000 -coo 0.0 | 15 D00 -0 16 00.0 -s00 00 |17 DD.O -sco 0.0 | 18 DOD -coo 0.0 | 86
87 [12 000 ~eco 00|12 000 -szo 0.0 | 14 000 -eoo 00 | 15 00.0 -soo 0.0 | 16 OO0 -0 17 00.0 -sc0 0O |18 DD.O -sco 0.0 | 13 DOO -eoo 0.0 | 87
8 |13 00.0 +eco OO |14 000 -soo 0.0 | 15 000 -eoo 00 | 16 000 -coo 0.0 | 17 OO0 -0 18 000 -so0 00 |15 DO.0 -sco 0.0 | 20 DOD -coo 0.0 | 88
8 14 00.0 «600 00 | 15 000 <500 0.0 | 16 000 =600 0.0 7 000 <600 0.0 | 16 DO.0 =E00 19 000 600 00 | 20 D00 <500 0.0 | 21 00O <600 0.0 83
90 [15 000 +eno 00| 46 00.0 +soo 0.0 | 17 000 -soo 0.0 | 1B 00.0 -soo 0.0 | 19 D00 -Eoa 20 000 -s0o 00 |21 D00 -coo 0.0 | 22 OO0 -soo 0.0 90
15° 16° 17° 18° 19° 20° 217 22°

w

Lot {LHA gemernan 10 21301 | ATITUDE SAME NAME AS DECLINATION L.H.A. 180°, 180°




,Letecke tabulky” (Tabulky vysek a azimutd hvézd)

Jak zmensit pocCet udaju v tabulkach?

LHA Lat Dec

Omezme tabulky pouze na hvézdy:

I—
L
>

Hc Zn

Hc Zn

Hc

Deklinace hvézd je (témér) konstantni.
V tabulkach tedy namisto libovolného
Uhlu Dec staéi tabelovat jména hvézd.”]

Tim jsme omezili tabulky na jednu
jedinou knizku. Navic z ni staCi
vytisknout strany téch Sirek, v nichz se
hodlame plavit.

=tk ek ek ==k =h
r oD ©o~NOw®m .h\m-no =2

+ CAPELLA
39 19 0
39 53~ 062

27 063
41 02 063
41 36 064

42 11 065
42 46 065
43 21 066
43 56 066
44 31 067

45 07 067
45 42 068
46 18 068
46 54 069
47 30 069

lALDEBARﬂN
25 57 095
26 35 096
27 14 097
27 52 097
28 30 098

29 08 099
29 46 100
30 24 101
31 02 102
31 40 102

32 17 103
32 95 104
33 32 105
34 09 106
34 46 107

53
54
54
95
25

o6
56
o7
a7
58

58
28
29
29
60

Hamal
41
13
43
14
43

13
41
09
36
02

28
23
17
40
02

125
126
128
129
130

132
133
135
136
138

139
141
142
144
146




,Letecke tabulky” (Tabulky vysek a azimutd hvézd)

DalSi motivace:
Nemusim se orientovat na obloze.
Tabulky mi samy reknou:

* jaké hvezdy jsou videt.
* na jakém azimutu je najdu.

* jaky uhel mam nastavit na sextantu.

Pak staci vzit kompas, a dalekohled
sextantu s prednastavenou vyskou
namirit na horizont. Hvezda se mi
objevi v zorném poli.

I—
L
>

Hc

Zn

Hc

Zn

Hc

=tk ek ek ==k =h
rToRI2 coNou pwn=o |

+ CAPELLA

39
39
40
41
41

42
42
43
43
44

45
45
46
46
47

19
53
27
02
36

11
46
21
56
31

o7
42
18
54
30

062
062
063
063
064

065
065
066
066
067

067
068
068
069
069

ALDEBARAN

25
26
27
27
28

29
29
30
31
31

32
32
33
34
34

57
35
14
52
30

08
46
24
02
40

17
25
32
09
46

095
096
097
097
098

099
100
101
102
102

103
104
105
106
107

53
54
54
95
25

o6
56
o7
a7
58

58
28
29
29
60

Hamal
41
13
43
14
43

13
41
09
36
02

28
23
17
40
02

125
126
128
129
130

132
133
135
136
138

139
141
142
144
146




Letecke tabulky“ (Tabulky vySek a azimutl hvézd)

Daji se vysky hvézd méfit v noci?



Letecke tabulky“ (Tabulky vySek a azimutl hvézd)

Daji se vysky hvézd méfit v noci?
VétSinou ne: v noci je takova tma, ze neni videt horizont.

Horizont a hvézdy zaroven jsou vidét pouze za veCerniho/ranniho
soumraku.

Nauticky soumrak — posledni (teoreticky) okamzik, kdy je jeSté/uz
videt horizont. Slunce je 12° pod obzorem.

Okamziky vychodu/zapadu Slunce a nautického soumraku
nalezneme v Almanachu.



Letecké tabulky“ (Tabulky vySek a azimutl hvézd)

Nové pojmy:

ARIES (V") a SHA

Objekt na obloze

Greenwichsky
(nulty) polednik

Mistni polednik

Substelarni bod

Deklinac¢ni
kruznice

Jarni bod
(ARIES)



,Letecke tabulky” (Tabulky vysek a azimutd hvézd)

ARIES (jarni bod) je bod na na obloze (,nehybny“ vuci hvézdam),
k némuz vztahujeme polohy ostatnich objektu na obloze.
Y’ je znaCka znameni berana.

Objekt na obloze
SHA (solar hour angle) O

je obdoba GHA, ale
meri se od jarniho
bodu. Substelarni bod

Greenwichsky
(nulty) polednik

Mistni polednik

SHA hvézd nalezneme
v almanachu (ale pro
praci s leteckymi
tabulkami je
nepotrebujeme). Zemé

Deklinac¢ni
kruznice

Jarni bod
(ARIES)



,Letecke tabulky” (Tabulky vysek a azimutd hvézd)

GHA,res j& GHA jarniho bodu.
Uréujeme jej obdobné jako GHAg,, pomoci almanachu, nebo
pfimo z leteckych tabulek.

Objekt na obloze
O

Greenwichsky
(nulty) polednik

Mistni polednik
LHA%

= Lon + GHAries + SHA

Substelarni bod

= LHA sqies + SHA.

V tabulkach SHA hvézdy

J<Jabelujme® pod jejim Zemé
jménem, H- a Zn hvezdy _

oy Deklinacni
tedy zavisi pouze na kruZnice

I—H'A‘ARIES'

Jarni bod
(ARIES)



,Letecke tabulky” (Tabulky vysek a azimutd hvézd)

LHA%
= Lon + GHA,ggs + SHA

= LHA sqies + SHA.

V tabulkach SHA hvézdy
J<Jabelujme® pod jejim
jménem, H- a Zn hvezdy
tedy zavisi pouze na
I—HAARIES'

I—
L
>

Hc

Zn

Hc

Zn

Hc

=tk ek ek ==k =h
rToRI2 coNou pwn=o |

+ CAPELLA

39
39
40
41
41

42
42
43
43
44

45
45
46
46
47

19
53
27
02
36

11
46
21
56
31

o7
42
18
54
30

062
062
063
063
064

065
065
066
066
067

067
068
068
069
069

ALDEBARAN

25
26
27
27
28

29
29
30
31
31

32
32
33
34
34

57
35
14
52
30

08
46
24
02
40

17
25
32
09
46

095
096
097
097
098

099
100
101
102
102

103
104
105
106
107

53
54
54
95
25

o6
56
o7
a7
58

58
28
29
29
60

Hamal
41
13
43
14
43

13
41
09
36
02

28
23
17
40
02

125
126
128
129
130

132
133
135
136
138

139
141
142
144
146




Pouziti leteckych tabulek

Priprava na mereni:

a.
b.

C.

Pro pribliznou polohu zjistime €asy vychodu/zapadu a soumraku
Pro zacCatek Casu méreni zjistime GHA,gzs @ Z néj a Lon
spocteme LHA \res-

Vytvofime tabulku, kde v jednom sloupci po 4 min. narusta Cas, a
ve druhém po 1° narusta LHA \ges-

Vliastni méreni:

a.
b.

V nasi tabulce pro dany Cas Cteme LHA g es-

Na prislusném radku leteckych tabulek (LHAAres) j€ Seznam
viditelnych hvezd a jejich Hc a Zn.

Na sextantu prednastavime Hc zvolené hvezdy.

Kompasem urCime azimut Zn a na horizont namifime dalekohled
sextantu. Hvézda se objevi v zorném poli.

Stahneme hvézdu presné na horizont a zapiSeme Cas a udaj
sextantu.

PokraCujeme dalSi hvezdou, pri zméné Casu o0 4 min. se
posuneme v tabulkach o jeden radek.



Pouziti leteckych tabulek

Zpracovani méreni:

a.
b.
C.

d.

Opravime vysky vSech zmérenych hvézd o opravy.

Pro Casy méreni urCime GHA zggs.

Pro kazdou hvézdu urCime predpokladané zem. delky Lon,p tak,
aby LHA g es (FGHAARes + LON,p) VYSIO na celé stupné.
Predpokladanou zem. Sirku Lat,, zvolime na cele stupne.

Pro dané kombinace [jméno hvézdy, Lat,p, LHAARes] Najdeme v
tabulkach H: a Zn hvezdy.

Pro kazdou hvézdu spocCteme AH (intercept).



Pouziti leteckych tabulek

4. Zakres do mapy:
a. Zakreslime predpokladané polohy [Lat,p, Lon,p.

b. Vyneseme azimuty (Zn) a na né intercepty (AH).
c. Sestrojime poziCni linie jako kolmice k azimutum.
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