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ﬁ Espoon Kipparit ry

TAHTITIETEELLINEN MERENKULKU

®

Tehtava J1
Eksymdn madrittdminen
|[Paiva [kio= KrT = Merkintapaikka DR Paiva (klo= |KrT = Merkintapaikka DR
ki = krk = Latgp 60°00,0'| N klk = ek = ILat P
10.9 |27 = KT=  10:16:14 Lon A 025°09,0'| E ~lzT= KiT = fLon A
c= 12h 9:00 rc= 12h
10.9.—|UT = UT=  10:25:14 Lon = —|UT = uT = [Lon =
T = 12:00:00 |[GHA= 330° 47,0 -15 = GHA = 15
+ET = -3:10 K™ = +6° 18,5’ AT = +ET = b= = AT =
LMT = 11:56:50 GHA=  337° 05,5 LMT = GHA =
AT = -1:40:36 th= +25° 09,0’ d = -0,9 AT = tA= =
UT=  10:16:14 | |tHA= 362°14,5 ||pec= +4°44,7 | N|||uT= = Dec =
+360° -360° dk = -0,4 + 360° dk =
Muksen kS = 200° |[tHA= 002°14,5 | [pec= +4°44,3 | N |||aluksen ks = | LHA = Dec =
sin H_=0,5694481212 Vast. J1 a) fsinH. =
HL = 34,7117505275 |ks = 200° KS=  187° HL = ks = KS =
cos Z=-0,9988714755]| |+eks = -10° +eks = ] -10° cos Z = +eks = +eks =
2.=177,2777126156°| |ms= 190° MS=  177° 7, = [ms= [ms =
Z;= 177,3° ter = +6° +er = +6° Za= +er = +er =
s 182,7° ts = i 196° | |ts= 183° Its ts = TS =
TS = Z, kun TLHA=180" ja TS = 360°- Z, kum ri_'HAﬂgﬂ” Vast. J1 b) TS =Z kun vLHA=180" ja TS = 380°- Z, kun vLHA=<1BD"
sin{H)=  sinjLat) « sinfDec) + cos{Lat} = cas{Dec) « cos{LHA) sin{H )=  sinfLat) « sin{Dec) + cos{Lat) « cosfDac) « cos{LHA)
jcos(Z) = (sin{Dec) - sin(Lat) « sin{HL)}{cos(Lat) « cos{HL]) cos{Z) = (sin(Dec) - sinfLat) » sin{HL)J{cos(Lat) « cos{HL))

© Teapo Torvomen 2024




ﬁ Espoon Kipparit ry
Tehtava J2 (1. havainto)

Eksymdn madrittdminen

TAHTITIETEELLINEN MERENKULKU

®

|[Paiva [kio= KrT = Merkintapaikka DR Paiva (klo= |KrT = Merkintapaikka DR
ik = krk = Latg 61°354 | N ik = krk = |Lat @
45-ZT= 13:30 |[KT= LonA 027°47,5 | E ~lzT= KiT = fLon A
Ze= -2 12h Zc= 12h
45—-UT= 11:30 |uT= Lon = —~|UT= uT = [Lon =
. GHA= 345° 49,0’ -15 - GHA = 15
+ET = K™ = +7° 30,0’ AT = +ET = AT =
LMT = GHA= 353°19,0’ LMT = GHA =
AT = th=  +27° 475 d= +0,7 AT = th= =
UT = LHA= 381°06,5 | [pec=+16°07,4" |N||JuT= = Dec =
+360° -360° dk = +0,4’ + 360° dk =
Aluksen KS= 280° | [LHA= 021° 06,5’ Dec = +16° 07,8' | N || Jaluksen ks = LHA = Dec =
sin H. = 0,6707396362 fsin H.=
HL = 42 1241759685°| |ks = 280° KS = 200° HL = ks = KS =
cos Z2=-0,8845907724] |teks = +1° +eks = +1° cos Z = +eks = +eks =
Z:=152,2012036123°] |ms= 281° MS = 201° 2y = |ms= IMs =
Z:= 152,2° +er = +7° +er = +7° FA +er = +er =
ts 207,8° ts = 288° TS = 208° Its ts = TS =
TS5 =Z, kun TLHA=180" @ TS = 360°- Z, kun vLHA=<180" TS =Z kun vLHA=180" ja TS = 380°- Z, kun vLHA=<1BD"
sin(HL) =  sinfLat) = sinfDec) + cosfLat) « cas(Dec) « cos{LHA) sinfHL) =  sinfLat) = sinfDec) + cos{Lat) « cosfDac) » cos{LHA)
lcos(Z) = {sin{Dec) - sin{Lat) « sin{HL)W{cos(Lat) « cos{HL]) cos{Z}=  (sin(Dec) - sinfLat) » sin{HL)cos(Lat)  cos{HL))

© Teapo Torvomen 2024




@ Espoon Kipparit ry
Tehtava J2 (2. havainto)

Eksymédn madrittdminen

TAHTITIETEELLINEN MERENKULKU

®

IPaiva |klo= KrT = Merkintapaikka DR Paiva (klo= |KrT = Merkintapaikka DR
kik = krk = Latgp 61°354 [N klk = krk = ILat P
45 zT= 13:45 |[KiT= LonA 027°47,5'| E ~lzr= KrT = Lon A
wc= -2 12h 7c = 12h
45 uUT= 1145 ||uT= Lon = ~juT= uT= fLon =
TT= GHA= 345°49,0’ -15 TT= GHA = -15
tET= K™ = +11° 15,0’ AT = +ET= ke = AT =
LMT = GHA= 357° 04,0’ LMT = GHA =
AT = +h=  +27°47,5 d = +0,7 AT = +h= =
uT = LHA= 384°515 | [Dec=+16°07,4 | N|[|uT= = Dec =
+360° -360° dk = +0,5 + 360" dk =
AluksenKS= 190° | [LHA= 024°51,5° | [Dec= +16°07,9' | N||[Aluksen ks = | |tHa= Dec =
sin H_= 0,6590825937 fsinH =
HL= 41,2299436505° [ks = 190° KS = 210° HL = ks = KS =
cos Z=-0,8436167889] |+eks = -4° +eks = -4° cos Z = +aks = +eks =
Z:=147,5240377265°] |ms= 186° MS = 206° Z, = |ms= Ims =
2y = 147,5° +ar = +7° +ar = +7° Zy= +ar = +er =
is 212,5° ts = 193° TS = 213° Jts ts = TS =
TS =Z, kun vLHA=180" ja TS = 360"- Z, kun vLHA=130" TS =2, kun vLHA=1807 ja TS = 380°- Z, kun vLHA=180"
sin{HL =  sin{Lat) « sinfDec) ¢ cos(Lat) « cos(Dec) - cos{LHA) sinfHL) =  sinfLat) = sinfDec) + cos{Lat)  cos{ Dac) » cosfLHA)
fcos(Z) = (sin{Dec) - sinfLat) « sin{HL}¥{cos(Lat) = cos{HL}) cos{Z} =  (sin(Dec) - sinfLat) « sin{HL)}/{cos(Lat) = cos{HL})
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Tehtava J2b

Huom: Magneettinen suunta on sama kaikissa kompasseissa tietylla paikalla

ohjaus (280°) 280 +1 281 -, +7 288
vara (280°) 278 +3 281 «/"
ohjaus (190°) 190 -4 186 - +7 193

\~——’

vara (190°) 192 -6 186 <7



@ Espoon Kipparit ry

TAHTITIETEELLINEN MERENKULKU

®

Tehtava J3

Eksymédn madrittdminen
IPaiva |klo= KrT = Merkintapaikka DR Paiva |klo= |KrT = Merkintapaikka DR

Kk = krk = Latgp -60°08,0]S Kk = krk = |Lat @
2111-[zT= 14:30 | |KiT= Lon A -024° 59,0' | W ~|zT= KiT = fLon A

o= +2 12h Zc= 12h
21.11-|uT= 16:30 ||uT= Lon = ~luT= UT = [Lon =
1T = GHA=  63°30,1 -15 T = GHA = -15
+ET= K™ = +7° 30,0’ AT = +tET = e AT =
LMT = GHA=  71°00,1’ LMT = GHA =
AT = +h=  -24°59,00 ||d= -0,5 AT = +h= =
uT = LHA=  46°01,1" | [pec= -20°04,5 | S |[JuT= = Dec = |

+ 360" dk = -0,3’ + 360° dk =
AluksenKS= 275° |[LHA=  46° 01,1 Dec= -20° 04,8 | S || |Aluksen ks = | |tHa= Dec = ] Varakompassi
: _ I | e— (MS=sama) ~~~~"77====- ———— 282°

sin H_= 0,6225258633 Aluksen tosisuunta e lsinH, = TS~
HL= 38.5008219199°| [ks=  275° [ke=" 303° HL = == KS = N b)
cos Z= (0,5042121604] |reks = +2° 7| |+eks = +2° —a) ||jee=z= +eks = +eks = 277°
Z.= 59,7209322279°| |ms= 277° E MS = 305° Z,= Jms= Ims =
2y = 59,7° +er = -5° +er = -5° = +er = +er =
ts 300,3° ts = 272° «—c)| |ts= 300° Its ts = TS =
TS5 =27, kun vLHA=180" ja TS = 360"- Z, kun vLHA=130" TS = Z, kun TLHA=180" jaT5=380"-Z, kun vLHA=1BO0"

sin{Lat) » sinfDec) + cosfLat) = cosfDec) « cos{LHA)
{sin{Dac) - sinfLat) * sin{HL }\{cos(Lat) = cos{HL})

sin{HL) =
jcos(Z) =

sin{H.) =
cos(Z) =

sinfLat) = sinfDac) + cosfLat) = cosf Dec) = casfLHA)
{siniDec) - sin{Lat) * sin{HL))/[cos{Lat) « cos{HL))

& Teapo Toivonen 2024



TAHTITIETEELLINEN MERENKULKU

@ Espoon Kipparit ry :

Tehtava J4
Eksymédn madrittdminen
IPaiva |klo= KrT = Merkintapaikka DR Paiva |klo= |KrT = Merkintapaikka DR
klk = krk = Latg +58°30,0'|N ik = krk = [Lat @
20.3—~|ZT= 10:30 KT = Lon A -020° 59,0’ | W —|ZT = KT = ILan A
o= +1 12h Zc= 12h
20.3—+|UT= 11:30 Ut = Lon = —|UT = ur= lLon =
TT = GHA= 343°09,1’ -15 TT= GHA = -15
+tET= K™ = +7° 30,0’ AT = +tET= ™ = AT =
LMT = GHA= 350° 39,1’ LMT = GHA =
AT = +h= -20° 59,0’ d= +1,0 AT = th= =
uT = LHA= 329°40,1° |[pec= +0°03.4' [N ||fuT= = Dec =
+ 360° dk = +0,5’ + 360° dk =
AluksenKS = 260° |[tHA= 329°40,1" ||[pec= +0°03,9' [N ||faluksen ks = | |LHa= Dec =
sin H_= 0,4519441695 JsinH_=
HL = 26,8684884304°| |ks = 146° KS= 260° HL = fks = KS =
cos Z=-0,8243179080] |+eks = +5° +eks = +5° cos Z= +oks = +eks =
£:=145,5193984797°| |ms= 151° MS = 265° 7y = |ms= IMs =
2y = 145,5° +ar = -5° +er = -5° Zy= +er = +ar =
ts 145,5° ts = 146° TS = 260° 'E ts = TS =
TS = Z_ kun TLHA=1B0" |3 15 = 260°- Z, kun TLHA=180" TS = Z, kun TLHA>1B0" ja 15 = 360°- Z, kun TLHA=180"
sinfHL) =  sinfLat) « sinfDec) + cosfLat) » cos{Dec) « cos{LHA) sinfHL ) =  sinfLat) = sinfDec) + cosfLal) = cosf Dec) = casfLHA)
cos(Z) = (sin{Dec) - sin{Lat) « sinjHL}Mcos(Lat) « cos(HL}) cosiZ)=  (sin(Dec) - sinfLat) « sin{HL))/{ cos{Lat) - cos{HL})

& Teapo Toivonen 2024



@ l'.'.\'p(IUH Kippurit ry TAHTITIETEELLINEN MERENKULKU

Tehtava J5
Eksyman maarittami N
Paiva |kio= KiT = Merkintapaikka DR |Paiva 15007
klk = krk = Lat® +55°20,6' |N
6.9.—-|ZT= 16:33 | |KT= Lon A+016° 52,0’ | E
zc= -1 12h
6.9. —»|UT= 15:33 | |uT= Lon = vkk 110°
= GHA=  45°27,3 -15 TT=
+ET = K™ = +8°15,0' | |aT= +ET 3
LMT = GHA=  53°423 e
AT = +tA= +016° 52,0’ d= -0,9 AT =
UT = LHA = 70° 34,3 Dec= +6° 10,4’ IN JUT =
+ 360° dk = -0,5

Aluksen KS = | [tha= 70°34,3 | [pec= +6°09,9" |N |||Aluks
sin H, =(0,2726713487 ISin H_ TS - vkk = ts
HL = 15,8232896974°| |ks = KS = HL =
cos Z=-0,2242494228| |+eks = +eks = cos Z 4 Zn= 257°
Z:=102,9587454590°| |ms= MS = - vkk = +110°
Zs = 103,0° +er = +er = - TS= 367°
ts 257,0° s = TS = .
TS =2 Kun YLHAS 180" Ja 15 = 260"- Z, kun TLHA<I0" -360°

_ , TS= 007°
sin(H ) = sin(Lat) = sin{Dec) + cos(Lat) « cos(Dec) » cos(LHA) sin(Hy)
cos(Z) =  (sin(Dec) - sin{Lat) « sin{HL))(cos(Lat) = cos(HL)) cos(Z) 3

© Teyo Toivonen 2024
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@ Espoon Kipparit ry

TAHTITIETEELLINEN MERENKULKU

Tehtava J6 @
Eksyméan maarittiminen
[Paiva [kio= [k = Merkintapaikka DR |Paiva |kio= feT = Merkintapaikka DR
kik = fkrk = Latg -18°18,0'|S Kik = fkrk = JLat @
21.3-[21=14:20 |[xT= 11:20:20 Lon A-037°12,0'| W —[el = KT = |'-°" A
zc= +3 12h zc= 12h
21.3~UT=11:20 ||uT= 11:20:20 Lon=_37° 12 oy —|UT = Ut = Jeon =
T = GHA= 343° 13,6’ -15 TT= GHA = -15
+ET = K = +5°05,0° | |aT= 4248 +ET = = AT =
|LMT = GHA= 348° 18,6’ JLmT = GHA =
AT = tA=  -037°12,0 ||d= +1,0 AT = tA= =
uT= |LtHA=  311° 06,6’ | |Dec= +0° 27,1’ [ N |uT= LHA = |Dec =
+ 360° dk = +0,3’ + 360° dk =
Aluksen KS = |[tHa=  311°06,6° | [Dec= +0° 27,4 | N |||Aluksen ks = LHA = |Dec =
|sin H.=0,6217312399 JsinH. =
HL = 38,4426692922° | |ks = KS = JHe = ks = [ks=
cos Z= (0,2732499467 | |+eks = +eks = cos Z = +eks = +eks =
Z: = 74,1422504739°| |ms= MS = Zy= ms= IMS =
Zs = 74 1° +er = +er = 2 = +er = +er =
Its 074,1° ts = _ TS = Its _ ts = _ TS'=
TS =2Z, kun YLHA>180" ja TS = 360°- Z, kun YLHA<180" TS = 2Z, kun YLHA>180" ja TS = 360°- Z, kun TLHA<180"
sin(H.) = sin(Lat) » sin{Dec) + cos(Lat) » cos(Dec) * cos(LHA) sin(H.) =  sin(Lat) = sin{Dec) + cos(Lat) » cos(Dec) * cos(LHA)
cos(Z) =  (sin{Dec) - sin{Lat) » sin(HL))/(cos(Lat) « cos(HL)) cos(Z) =  (sin(Dec) - sin(Lat) « sin{HL))/(cos(Lat) » cos(HL))

© Teyyo Toivonen 2024
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SPS = -170°
Zn = +74°
kes = 264°
=264° Zn=074°
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@ Espoon Kipparit ry

Tehtava J7

Eksymédn madrittdminen

TAHTITIETEELLINEN MERENKULKU

®

IPaiva |klo= KrT = Merkintapaikka DR Paiva |klo= |KrT = Merkintapaikka DR
ik = krk = Latqp +28°450'[N Kik = krk = |Lat @
24.5—|ZT=17:00:30] |KrT = Lon A -090° 45,0' | W —|ZT = KT = |Lan A
ZIc=+6 12h 2c = 12h

24.5.-|UT =23:00:30] |UT = Lon = _0g0° 45,0° ~|uT= UT = |Lon =
TT= GHA= 165°46,9 -15 TT= GHA = -15
+ET = K™ = +7,5 AT = +6,05 +tET= ™ = AT =
LMT = GHA= 165° 54,4’ LMT = GHA =

AT = tA= -090° 45,0’ d = +0,4 AT = th= =
uT = LHA=  75°09,4' | |pec= +20°57,4'| N |||uT = = Dec =

+ 360° dk = 0,0’ + 360° dk =

Aluksen KS = |[tha= 75°09,4 | [pec= +20°57,4 [N |||aluksen ks = | |LHa= Dec =
sin H_=(0,3817716073 lsinH, =

HL = 22 4434633409° ks = KS = HL = [ks = KS =
cosZ= 0,2147727297] |+eks = +eks = cos Z= +eks = +eks =
Z:= 77,5978057955°] |ms= MS = 7y = |ms= IMs =
2y = 77,6° +er = +er = - +ar = +er =
ts 282 4° ts = TS = .E 5= TS -
TS = Z_ kun TLHA=1B0" |3 15 = 260°- Z, kun TLHA=180" TS = Z, kun TLHA>180" ja 15 = 350°- Z, kun TLHA=1B0"

sin{HL) = sin{Lat) « sin{Dec) + cosfLat) « cos(Dec) « cos{LHA) sin{HL) =  sinfLal} » sinfDec) + cos{Lat) » cosf Dec) » cos(LHA)

fcos(Z) = (sin(Dec) - sinfLat) « sin{HL}¥{cos(Lat) = cos{HL}) cos{Z) = (sin(Dec) - sinfLat) « sinfHL )}/ cos(Lat) « cos{HL}))

& Teapo Toivonen 2024




ﬂ Espoon Kipparit ry Tihtitieleellinen merenkufku Plotiing nmutukarita

Tehtivi Mirttakaava(Mi) Mittakaavai Mi)

7 Ag =00 mm _ Al = AR mm
Kartta ! 10 mm = Impk l':1_0 _mim ¢ (Vi) S — (Mi)_*cos ®
"mextra 10, 5 tai 2mm ¢ = B
DR: +28° 45,0’ N -090° 45,0' W
-0
2,
% ! X
G 282 40 %‘; - L..(:l
TS =271° < .

S . i}

Tehtdva on ratkaistu piirtamalla ja
mittaamalla etdisyyden ja suunnat kartalta




ﬂ Espoon Kipparit ry Tihtitieteellinen merenkulko Plotting mutukartia

Tehuiy |J7 4 Mirttakaava(Mi) Mittakaavai Mi) A AN = AL mm =

(Mi)_*cos @

A9 mm _

Kartta 10 mm = Impk l':1,0 mm * (Mi)

nriy
extra

10, 5 tai 2mm

Porauslautta: +28° 47,1’ N -090° 56,1’ W
.. DR:+28°450'N -090° 45,0' W
RN 42,1 1,17

< sin(a) = 2/10 = 0,2
a = arcsin(0,2) = 11,54°

Vaihtoehtoinen ratkaisu: c /A S T N N T
Lautan sijainti laskettu merkintélaskullaja.’... [, . TS =282,4°-11,6 = 270,8°
tosisuunta sivuutuskohtaan trigonometrisesti | (Vertaa tehtdvian C7 malliratkaisu)




@ Espoon Kipparit ry
Moniste J7 Vaihtoehtoinen ratkaisu

MERKINTALASKU (tunnetaan matka ja suunta)

TAHTITIET EELLINEN MERENKULKU

A9 =DxcosTS| 10 M-cos 2824 °|=| +2147 AQ =D x cosTS M- cos =l '
dep =D xsinTS 10 M-sin 2824 °|=| -9,767 dep =D xsinTS M- sin g = M
AN = dep/cos@k | -9,767 M/cos 28°46,1"  '|=| -11,142 A= deplcos@k M/ cos e '
Keskitatitudi K eskitatitudi

P, +28° 45,00 |N 9,

AQ/2 +1,1 AQ/2

Py +28°46,1 |N i

Latitudi Latitudi

9, +28°45,0° |N 94

AQ +2,1 AQ

9 +28°47,1° [N 9,

Longitudi Longitudi

A, +090° 45,0° |E A

AN -11,71 AN

A, +090° 56,1' |E | (N77,6°W) | A,

[Nopeus f kn . L [Nopeus f kn & @+ A- g
— ol b N, S s ls,
Ajoaika At h " Ajoaika At h N

[Matka D " |Matka D M

i |

Itz T e N Ilz e I T O 'y

I = o[- A- Q- A+ It = o[- A- @ A+

A A Az Ay A A2
At = At =

Teijo Toivonen 2021




ﬂE.\'plmn Kipparit ry

Moniste J8

Sijoittajan laskentalomake - Aurinko, Kuu, planeetat, tahdet

TAHTITIETEELLINEN MERENKULKU

®

Havaittu.taivaankappale Merkintz- [Lat @ | S -28° 49,8’ IHavaittL! taivaankappale werkinta- [Lat @ | S -28° 58 6’
Aurinko (1) paikika lion A | W | -035° 35,0’ Aurinko (ennakko) paikka | onA | W[ -036° 31,9’ Vyohykeaikalasku (1):
[H= 37°421 |pava |kio;= KT, = Hi=, 36°41,2" |Pava [klo;= KrT; = -35°35
[ix = +3,3’ Klok = krk = [ik= ! +3,3’ Klok = krk = {5° = +2,37222
[H.=  37°454 | 21.7.—[zT= 11:11:15 [kT= Ho=! 36°44,5 | 21.7.—{ZT=  14:00:00 [KiT= 2c=-2
[oip = -7,5 = +2 +12h Dip = -7,5 zc= 42 +12h
[-.= 37°37,9 ] 21.7.-Jur="13:11:15 Jur= H,=! 36°37,00 | 21.7.—[uT="16:00:00 JuT= VyOhykealkalasku(2):
<= 17.00 |vGHA= [P = [«=: 17,17 |roma= |HP= -36731.9' _ 1» 4354
[Pk = *SHA = V= [ex *SHA = V= 15 o=
[px = GHA=  13°240 |d= -0,5 [pk = GHA= 58°240 |d= -0,5
AR = |k = 2°48.8 [Dec,=+20°20,8 [N]| [ar=I(2) ™= {7 Dec,= +20° 19,3’ | N
fuk = vk = + dk = -0,1 Uk =1 vk= 7 +dk = 0,0’ Zn=  334,3°
IHx = 37°20,9 |GHA= 16°12,8' |Dec=+20°20,7 |N H=1 36°19,9 GHAZ  58° 240’ Dec= +20°19,3' | N TS=_ 260 0:
[ 37°235 [tA= -035°350° [lonA= H=1 36°226 |tA=! -036°31,9 [lonA= K= 743
AH = -26 |LHA=  _19° 222 15° AH = 2,7 |tHA=  21°52 7 -15°
oni pois | 2,6 mpk|= 360°  +360° AT = ok pois | 2,7 mpkf: 3607 il =
zn=  023,0° |LHA= 340°37,8 |ec= Zn= 334,3° LHA=Y  21°521 |ac= OZn=334,3°
Zn = 2° kun LHA 2180° sin(H)=| 0,6072565335 Zn = 2° kun LHA 2180° sin(H) =]  0,5930887416
Zn = 360°- ° kun LHA <180° H.=|  37.3913957359° Zn = 360°- z° kun LHA <180° He=| 36,3765024167° okk=74,3°',
cos(z) = 0,9202228483 cos(z)=|  0,9009990792 TS=260° *
z=| 23,0413174036° z=| 25,7102959224°
O 23.0° 2= 25,7°

sin(H )=

(sinLat) = (sin Dec) + (cosLat) = (cos Dec) = (cos LHA)

cos(z) = ((sinDec) - (sinLat) = (sinH,))/((cosLat) = (cosH,))

© Teijo Toivonen 2021



@ Espoon Kipparit ry

TAHTITIET EELLINEN MERENKULKU

Moniste J8
MERKINTALASKU (tunnetaan matka ja suunta)
AQ =DxcosTS| 50,625 M-cos 260  °|=| -87909 AQ =D x cos TS M- cos = '
dep=D xsinTS | 50,625 M-sin 260  °|=| -49,856 M ||dep=D xsinTS M- sin °l= M
AN = dep/cosQk | -49,856 M/cos 28°542° “'|=| -56,9499 ' ||ah=depicosk M/ cos = y
Keskitatitudi K eskitatitudi
9, -28°49,8 |S 9,
AQ/2 -4.4’ AQ/2
P -28°54,2" |S @y
Latitudi Latitudi
@, -28°49,8 |S Q4
AQ -8,8’ AP
0, -28°58,6° |S 9
Longitudi Longitudi
A, -035°35,00  |W A
AA -56,9’ AN
A, -036°31,9  |w | (5102,4°W) | Ay
INopeus f 18 kn - INopeus f kn &P+ A- T
Suunta K 260 ° Suunta K o i
Ajoaika At 2:48:45 h " Ajoaika At h N
|Matka D 50,625 M [Matka D M
1 1
Itz _ 140000 | [t 48, Ilz I I o 'y
[ 11:11:15 slg- A er = oo A oM
Ay A Az A, Ay Az
At = 2:48:45 At= : .

Teijo Toivonen 2021




ﬁ Espoon Kipparit ry
Tehtava 3 (kirjan sivu 125)

Eksymdn madrittdminen

TAHTITIETEELLINEN MERENKULKU

®

|[Paiva [kio= KrT = Merkintapaikka DR Paiva (klo= |KrT = Merkintapaikka DR
klk = krk = Latg +59°38,0'| N klk = krk = |Lat @
255|271 = KIT = Lon A+023° 00,0’ | E ~lzT= KiT = fLon A
= 12h rc = 12h
25.5-|uT= 04:52 ||uT= Lon = —~|UT = uT = [Lon =
IT= 752 |17~ GHA=  240° 46,6’ -15 = GHA = -15
st= -1 +ET = k==  +13°00,0’ AT = +ET = Ji= = AT =
ST= 6:52 |MT= GHA= 253°46,6’ LMT = GHA =
Sc=-2__ far- sh=_ +023°00,0 |[[d= +0,4 AT = L A= -
UT=4:52  [Gr= LHA=  276° 46,6 | [pec= +20°59,6'| N [||uT = = De =
+ 360° dk = +0,3’ + 360° dk =
Aluksen KS = 045° l LHA=  276° 46,6’ Dec= +20° 59,9’ I N || jAluksen KS = LHA = Dec =
sin H. = 0,3648703498 JsinH. =
HL = 21,3996040303°] [ks = 078° KS = HL = fks = KS =
cos Z=(0,0924669843 | |+eks = +3° +eks = cos Z = +aks = +eks =
Z:= 84,6944531291°] [ms= 081° MS = Z, = |ms= IMs =
Zy= 84,7° +er = +4° +er = Fa +er = +er =
ts 084,7° ts = 085° TS = Its ts = TS =
TS = Z, Kun TLHA> 180" |3 15 = 360~ Z, kun TLHA=180" TS = Z, kun TLHA=180" j8 15 = 360°- Z, kun TLHA=180"
sn(HL) = sinjLat) « sinfDec) + cosfLat) » cos(Dec) « cos{LHA) sin{H )=  sinfLat) « sinfDec) + cos(Lat) « cos{Dac) « cos{LHA)
bcos(Z) = (sin{Dec) - sin{Lat) = sin{HL}¥{cos(Lat) = cos{HL]) cos{Z} = (sin{Dec) - sinfLat) « sin{HL)1{cosiLat) = cos{HL}))
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ﬁ Espoon Kipparit ry
Tehtava 4 (kirjan sivu 125)

Eksymdn madrittdminen

TAHTITIETEELLINEN MERENKULKU

®

|[Paiva [kio= KrT = Merkintapaikka DR Paiva (klo= |KrT = Merkintapaikka DR
kik = krk = Latg +60° 27,0'[ N ik = erk = |Lat ¢
11.9—)ET= 17:24 ||KT= Lon A+027° 14,0’| E —|ZT = KiT = |Lan A
wc= -2 12h zc = 12h
11.9.-|uT= 15:24 ||uT= Lon= 497° 14,0’ —~|UT = uT = [Lon =
TT= GHA= (045°53 4’ -15 = GHA = -15
+ET= K™ = +6° 00,0 | |AT= -1,8155556 tET= ™= AT =
LMT = GHA= (051°53,4’ LMT = GHA =
AT = th=  +027° 14,00 d = -0,9 AT = th= =
uT = LHA=  079°07,4 |[|pec= +4°172°|N |||uT= = Dec =
+ 360° dk = -0,4 + 360° dk =
Aluksen KS = LHA=  079°07,4' |[bec= +4° 16,8 | N |||aiuksen ks = | LHA = Dec =
sin H_= 0,1577249907 JsinH_=
HL= 9,0748711329°| |ks = 260° KS = HL = ks = K5 =
cos Z=-0,1284991261] |+eks = -4° +eks = cosZ = +eks = +eks =
Z:= 97,3828711574°] |ms= 256° MS = £ = |ms= IMs =
Lo = 97,4° +er = +7° +er = 2y = +er = +er =
Is 262,6° ts = 263° TS = Its ts = TS =
TS = Z, kun TLHA> 160" 3 T5 = 360~ Z, kun TLHA<180" TS = Z kun TLHA=1B0" ja 15 = 360°- £, kun TLHA=1B0"
sin(HL) =  sinfLat) = sinfDec) + cosfLat) « cas(Dec) « cos{LHA) sinfHL) =  sinfLat) = sinfDec) + cos{Lat) « cosfDac) » cos{LHA)
bcos(Z) = (sin{Dec) - sin{Lat) = sin{HL}¥{cos(Lat) = cos{HL]) cos{Z} = (sin{Dec) - sinfLat) « sin{HL)1{cosiLat) = cos{HL}))
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