d300Mmamoal LodsmmMmo boBxdL IEIbY
d9Mm333mmyMm MN30%g LY6G-0cmgMmol dgomenls
359my3b00m

9090569mdoL LOT>VEOHO bsBYOOL oEIBS FgMISBMOE (135DY
SM30m0 H9ME0wosb (gb@-0wgmol dgmmo)

50300 d©gdMHgMd0L  JoboMgds  13T9MOLos MM35Dg 0BMbIBYOOL  33900L
D90 G000l H50mbdo ©s30EbMm® Emebodsewgms [iM9fHomgdol bsfowgdo, s35BEs6s539
365d3H03Mws© L3900 3E™IOMGdI0m GHMWwLodspwgms [M9HoMgdol 3o gdols
Bo330wo0 ©930BHBM® O399 LHimOo bsbol dmbs3zggmgdo (dbgdo o6 JmMs) 6w
909056 gMdol  LBodosme®o  bsbgodo.  Lbgoslbgzs  ©MML  d90m3s39dwo  ogm
5QA0dYOMGMOOL BoJsRWMO boBgdol Mw35%g sBEHSbol Mdgbody d39mmo.
doe0sb Bommm 253039 qds Howsw goam 9.0 Lgb@-owg®ol dgomml (Lodswrm®o
bsHgdob 92905 5003 0m0o 9O EH00Esb. gl I9gmMEO TGumo35Bs 35(3MOMOMBIL ROIBATS
39035635 BYbG-0wgMTs 1875 fgb.

3900m©oL OO 25TMbIEMW oS Bobo@ by, MMIgBgaz bshgzgbgdos MM™MIgowss
3650>Mmd0L 9650900l 3meEbo a, ©s333060)390ol sm3womo HgmGowo M s GHm
Lodommgms Mo (MghoMo. ghomo iOgmogsbo Tgglodsdgds ™dlgM306MHgdwMw, 699
3650>™d0L 4oBmIow bLodsmwgl (Ho) s 99dmfgdowos Mosonmbom z=90°-Ho. g Eowo
k 58 990mbg93580 §o68Mmoagbl Mc - sm030m0 500 0BMbIBF©Y MIM3wgls
35630l s oL A5BLEBMZM0MO oM Eowo 3430s.

(H) (H) §69506%g mdbgmH30090990 900 3gdedmgmdl. dgmdg §mghodo
Boboybg (He) (Hc) 09ggLodsdgds 08539

365000l sn3wo0o Lodsmegl, 5649 obgm

Lodogl,  GMIgWoE  JOIIMOZWOE0S N

a
139300 Mm0 bMHowgdom Mc - sEyow ol /)?
3MMO©065¢)gd0L 2950my9b9d0 . 50 > /’
PO9fomol  Moombos z=90°-Hc. ~ZNMca /
533w 0m0 F9OEGH0wol (Mc) 996 0@0sbLs o i

39b65m900L 3 MLBg () 80O gdls
0L Homdmoygbl 4obsmgdols 3mermliols
F900500¢) 39wgbal (TB). s dmerml, McK
9mbs33900, OHMIGELog 39dmfodyzobmdsdo
395@bSL  9dsbosb  (p), 6oL dsbdoro
SN OO 090@0o©sb (Mc)
GMELoTsOwgms  [Ogfomsdg (H) (H).

?)OCQOG)OBOB UOQOCQO @(‘Q@boabQ@gO’)b B5b.53 500 dEJdMYMOOL LT bsbgdol
Mo 0w)lgdols Lbowoyos Lbgomdols  203womo fighhowwowsb @a®bol dgonol s6bob

H,

GO0, 656806@)360
p=McK =(90° — Hc) — (90° — Ho) = Ho — Hc

bos@: Ho - 8bsomdol mdligMzomgdwwo Lodswpwry;
Hc - 03039 36500030L 5030000 Lodsmeng.



393953wmm K fad@GHowdo Mc  8mbs339mol 39M39603mwato @s do3009000 1-1
©5933060390¢00l 3Qq05M9Md0L Lods® bobl HH H3semols dbgdl.

BoboGHosb Bomems  BsBL, GMI  5YOEIEIOIMIYMOOL  LodswGo  bsBol
5L YIB® B530560L0S F503wML SMZE0MO 9MGH0W 06 (Mc) 3650MmdOL Jobsmgdols
3By () 30350 MEgds (TB) o 490000®L doliBg 53 J0T9Mm19Egd0m FoSEI60L

(Mk) boog sm3womo {9 Eowosb

(Mc) 563b5Be3®ge FodGowsdg (K).
5d ™6 Loogl Jgos Lodsmedo
bsbob gengdgb@gdo.

0dolom3zoU, 6H™a 39063350
390050030 3909baols s 49Esbol
6oEbmd®o30 36083690 Mdgd0L 3360l
d90™Mo0, Bobo@ by 2450m3Lsbmm
©9sdofjol  bygdm (bsb.54) s dob
23060390 oMo  LEgOM. ©o3d350,
Omd  4m0b3060L OHMOL  MHMIgEomss
dmdgbBHbg 99330603989 ds 45D MIs

B5b.54 LG bsbIdOL gargBabEgdol gsdmmgmol  36sMdOL Lodswmeng (H). Bzgbmzol 339
890000b @aLEBYIRS gbmdowo  gomEom  ©s30¢)bmm

L339OMDY GHMEHgbo@eo dsbdowgdol Mgfhiomo DD', bmwm @gsdofjol Bgosdomby -
dolbo dgLodsdolbo Gmbodspgms fMgfomo dd' HmIgwBg3 Mbs IdsMIMdPIL

©503306390¢0L MdYM306090w0o (gOEowo. (59 §M9fHoMgdol LxgOmwo Msombgdo
z=90°-H).

©3M035m,  MMI  ©533003900L6  (LOdsEerol  4oBMAZoL)  FmdgbE by
©593306390¢000 503 0M0 500 0gm Mc 9O EH0wdo, bagm smzwomo {gdEowol
B9bo@o bLgygOmbg - Zc FgdEGHowdo. 53 FgMEHowgdl dggbodsdgds fMgfHomgdo ff ' s FF',
OHmIgrms LBIOHwo MoEoMbgdos Zc=90°-He, 99395390 ©9s3of)Ho s 30960
3960056980 (9O GHowgdHg Mc ©s Zc — PnMcl s PyvZcl 63s5¢09d0. 993590G00m©
SM3WOMO  4QERO0o Mc dm3zmmglbo dsbdowoom  obsmgdol 3mwMlosh () o
39353 dYdM9Md0L Lodsmo bobo I-I 356aLsbEgMgw Fo®Eowdo (K) dolbo

999969000 (TB o p).

d93590mm© bgboBdo (Zc) 3bsomdmsb (S) oo §mgfomol M3sewom ZcS. 59
6350l 33900 (gOGHowo DD’ 350wmob 9306036mm K sbmmo @y ©s350J3s00 53
D90G0wL  gsbaLsbEzmgmo Hgd@GHowo. 3 539006 Fggyo LBPghmbBy dogz009d0m
3905odbme  (LBgOME)  Lodzmmbgl  PyZcS.  ds8o  dgdsgsewo  3bsommdobl
30m60bs3Hgd0 H s Ac 93mm3bol sm3wom 5y0wml, 969 Mol bodsmegls s
3H009mGL,  OHMIWIdoMO3 99330039090 bBg3s  FBsmMdL  (S)  sm3omo
D90G0wosb (Mc), sdo@md  Lsdzmobgo PrxZceS @y dobo gwgdgb@gdo (H s Ac)
SMZLOMOY.

0v) 09350560900  Lsdzmmbgo PyvZcS  ©gsdofiol PaMc  bsdzmobgol,
©530(39bqd0m dsmo MsbbzgMowo (Abyoglo) 9egdgbEgdol GmeErmdsdo. 3obsosb
900 08509560 9M0L FgmEOlL 3OMgd305 30O LBIOMDBY. 5d9Esb 290mIEObsMY
39650930L 3ol 39ddsmo@ o 39wgbyo (TB) 9odwgds domqdmwo 0dbsl smzewomo
3P0dmGol  (Ac)  s03wom  PrxZcS  3oMowodlbmeo  1sd3mobgoo@sb. 08539



15832900bgE06 QoFMOM3egds sm3omo Lodspwgs (He), ®o3 LoFoMms 25oGBol
3odmbomgwgws p=Ho.-Hc.

5300 SH0dNEHOLS s Y300 Lodsol godmmazws bgds bLegdwwo
A®M03mbmIg 300l BmMIMgdom, 3gE0s Mo bOHOWdOL godmygbgdoom.

530bom30L, LM MbgEOL (36Mmdoo 9argdgb@gdos 39Mo PnZc=90°-LAT. LAT -
059330039000l sSMZWOM0  5©POol  2sbgo oblbgds bo30530M900 O)3006
5330603900 dMmdgb@bg 56 GPS-ol 0b03s@™M®Mm0@sb. a396Mo PnC=90°-Dec. Dec -
3BsMd0l  IBOOWMdS - 03Mm3905  se0dsbsboll  ymzgwEmomGdo  3bMHowgdom
0533063900l dm399v)e a0M0bzoBol ImdgbE by.

Jmobg Z.P C =GHA=+ Long,, = LHA, bssg
E

GHA - 3650330l Lssommd®030 37900bg 9®0b3080L 896H0©0s6%Y, 2b9g39 03m39ds
5endsbsboll  ymzgEEomMo  bMO0EYd0Esb  ©s330603900L  ©OMOL  yMmobzobols
dmd9b3 Y.

Long®- gL 560l 833003900l SMZWomo  §M3g0, HMIgeoi oblbyds
61300056 56 VE}PS—OI) 06003536056 ©5330603900L ImI9bEbyY.

WMASOOMNTMNE0 3OO OOL 25dmYyqbgdom sH0TMEHOLS s Lodsol (Ac s
Hc) 259mbsmgargams 09969096 Lbgoslibgs g3m®mamengdls:
sinHc= sinLAT.. sinDec+ cosLAT,. cosDec. cosLHA

Sin Ac=cosDec x sin LHA xsecH

dm0smdol 056008 93MMds  BMOIMwgdom Ac s Hc  godmbosmgegeo
139309 M0 3BHOWGIOL godmygbgdoom dmEgdmwo Fobs 3s6oaMmonqddo.

50  99gmEol  d;oz35M0  WoMLYds  AsTMObsBHYds 00530, MmI  FJoEgdIEO
9009056 gMdol  LOAsPWMMO bsHYOo 5O M0  ITMIOIIMO  STIZ0M39dEOL

SMZEPOM 5P D).

©3M035m,  993339WMM  SMZWONO  SPPOWOL  FEYIIMYMDs O,  9J9b
39903 0bs6Y, 8g0335cs BgboEHobL (Zc) sa0woy. ymzgewmzol Fomdmoddbgds sboemo
SMZOMO 3565 oJum0 LY MMBYEO PrZcS, BogMsd Gmer Lodsowgms fMgfocob
809056M9M05 IMBJds 33w 900, 5699 gl 60dbogl 0dsl, HMI L3 MMbyEIdol Jmgero
19YH00EIB 5P TPYOIMYMOOL  LOBoRW OO bsBYIOL  godmmM3oLLlL,  GM3S
159329bgYd0 539040 Bb3sLb3Zs 533000 5@ R0EGIOLIMZOL, BoaGsd (33K w0
®B90s LoEWO0WYgd0: FBsPMBOL LOToMeg, BBsMMBOL LysMMIGMOZ30 3MMbg s BBsPMdOL
©IBOOWMdS. 30300900 (p=Ho-Hc) 450053960l s somgzeromo sD0dm@ol Lbgsslbgs
9600369 md9gdL, FogMod  MM3BY  @oEGHBOL  Fgwgyo 8030090  9MNs0353Y
300905Mm9Md0L  LOTsENGH  boBL.  boboBbg boB3zxbgdos  (bsb.54) o3  bxgermdOL
LOTSOMOWY. JOHPN08539) O33003930m, JogMsd JoMYdwo gurgdgb@Hgodol bbgzsalbgs

SMIWOMO  SOYOWOPID 53900l  Tgdmbggzsdo 30dOMEMdm  9OHo0d39
500303356 gM30L Lo G bobl.



