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EDWARD PIECHOCKI 528.284 (085.5)

Wzory i tablice pomocnicze do obliczania dlugo$ci
i azymutéw linii geodezyjnej '
na elipsoidzie Krasowskiego

Praca przedstawia krotki opis metody Jordana-Hubeny’ego stanowig-
cej rozwigzanie zadania odwrotnego przenoszenia wspoéirzednych geode-
zyjnych na srednie odlegtosci.

Metoda ta przystosowana do obliczeri na arytmometrze jest modyfi-
kacjg klasycznej metody Jordana. Dzieki obliczonym tablicom wspot-
czynnikéw pomocniczych dia elipsoidy Krasowskiego, moze ona obecnie
ze wzgledu na swoja przejrzystosé, wygode oraz stosunkowo krotki czas
obliczen znalezé szerokie zastosowanie w warunkach uniemozliwiajgcych
korzystanie z elektronicznych maszyn cyfrowych.

Moze byé wykorzystana réwniez przy rozwigzywaniu zadan z mniej-
szg dokladnoscig dla duzych odleglo$ci. Stanowi to istotna zalete tej me-
tody w zastosowaniu jej do potrzeb niektérych dziedzin wspdlczesnej
techniki, dla ktérych dokltadncsé taka jest wystarczajgca.

Praca uzupelniona jest przykiadem rozwigzania zadania odwrotnego
dla odleglosci okoto 800 km,

W publikacjach [1] i [2] K. Hubeny uwzgledniajgc gléwne zalozenia
W. Jordana ([3], [4]), rozwigzuje zadanie w przedstawiony ponizej sposéb.

Za punkt wyjscia przyjmuje dwa podstawowe zwigzki rézniczkowe

ds v
da
E =P (2)
gdzie
v = y1+e?cosB,,
e — duza poblo$ elipsoidy,

ktére mozna w dosé prosty sposéb wyprowadzié przy wykorzystaniu do
rozwigzania zadania powierzchni kuli pomocniczej. Zwigzki te wyrazaja
zalezno$é miedzy elementami linii geodezyjnej na elipsoidzie, a odpowia-
dajagcym jej kotem wielkim na kuli (tzw. ,odwzorowanie Bessela”) —
(rys. 1).
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Elipsoida Kula

Rys. 1

Réwnania (1) i (2) po rozwinieciu w szereg Taylora przyjmujg postaé:

dis e
_Zz' st (3)

o1 o,
A\ = Z = o ALL @)
Nastepnie przedstawia je w innej formie:
1 dis
O3y = SZT' 5 S =K, (%)
1 da .
Al = ALZ o <AL= ALKy, (6)
czyli
s = sK, Ks=2.i 4o g1, (7)
il ds?
1 dx o,
A\ = ALK, Kj = Z AL (8)

Po uwzglednieniu warto$ci odpowiednich pochodnych wystepujacych
w réwnaniach (7) i (8), szeregu uproszczeniach oraz po uwzglednieniu
w otrzymanych rozwinieciach K. F. Gaussa polegajacej na wprowadze-
niu $redniej szeroko$ci, otrzymuje sie ostatecznie nastepujaca postac
wspblezynnikow:

_ l o Loey 1 s 9
"'Ei( 8?8822 - 4n* — 60t2q* — 3° + 87t2q°) AB?

cos’B

T 192

(— 16272 —8t%n*+2t24°) AL?
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(1292 — 12> — 39"+ 408t>1* — 33t*n‘) AB!

5760
cos’B 2,2 102 3 ! *AL®
+ Frgg (80" H168% 120t — dn' — 140ty +144¢'") AB*AL
+ C5°75613 (— 72t - 40t % — 108t +92t*y*) AL
1
P 2,2 6
+ oago (33 AB
+O%B (o0 L 16674168t ABUAL?
60480 '
4
1 (C;)z;( 372+ 23272+ 4697 — 105t°x2) AB2AL*
+ 23545) (—102¢%7°+168tn"— 14t5°) AL+ ... ®

(et L., 1 5
KL—(1+ T g g 128”+256")

+ 192( 812 — 24t2? 40" — 12¢2* — 370 4-27¢t%f) AB?
2
+ C'isgf (_ 16t2n2_8t9,n4+2tz.,‘6) AL?
+ 5760( 41" — 60t™n® — 15n" - 24t*n* 4135t n’) AB*
cos’B 2 2,2 4,2 4 2, 4 4.4 2AT 2
+ Sgo (—81°— 8071 + 120t — dnf — 92¢%* +240t'y*) AB’AL
4
+ 05075613 (—72t292+ 24¢*7° — 108t%q* + 84t *x*) AL*
1 — 2 2,02 6
+ Goago (7 83t AB
cos’B 2 Fpe2.2 4,2 1AL2
+ 50480 (4v®— 562>+ 420t*y®) AB*AL
+ ;325)( 3n°—105t%n° +483t*y*— 63t°7?) AB*AL*
t 2315, (—102¢*°+108¢"n® — 6t°9%) AL®+. .. 10
gdzie
B=B,—B, B= 2 L=L.—L,

7% = €’? cos®B, t=1tgB
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Ze wzgledu na brak tablic, przez co rozwigzywanie zadan wymaga-
loby kazdorazowo realizowania ucigzliwych wzoréw (9) i (10), tak przed-
stawiona metoda przez K. Hubenego nie znalazla dotychczas praktycz-
nego zastosowania.

Dazac do uproszezenia obliczen wprowadzono dodatkowe oznaczenia,
a dla powstalych w ten sposob wspolczynnikéw pomocniczych, opraco-
wano specjalne tablice.
W zwigzku z powyzszym wspoélezynniki K; i K, przyjmg postaé:
K, = Fy,+F;-AB® +Fgy-AL? +[F-AB?
+F-AB*-AL? 4 F - AL* +F.-AB®
+Fg;+AB*-AL?4-Fg+AB?- AL*+Fg - ALS] . .. (11)
Ky = F,+F.,-AB? +Fp,-AL? +[Fp, AB*
+Fp-AB?-AL2 +Fp - AL* +Fp,-AB®
+Fr,-AB*AL?4-Fp4-AB%-AL*+Fp,-AL]. .. (12)
gdzie

- 1o 1.4 _
F°_(1+2” 7”LG‘ 128”+256">

Fy, = 192( 81248t 4 4n* — 60t — 315 - 87t20°) ;

2
Foa = Fuo =0 B (16102 — g1n* - 26099);

Foy = goos (1277 — 1297 — 397 - 408t%n* — 33¢%9);
— 98B (g 16674 12060 — 4yt — 1408 - 1448071
Fsy = grgg (— 807+ 166"+ 12000 — 4q Y )3
4
Fo = C;;Bff (— 72677 40t* 72 — 1088271+ 92t ') ;
— 1 2,24
F86_60480( 37] +3t7/’
COSZ"B 2 2., 2 4002
= 8t'rP);
Fg 60480(871 +16t%12+163t'n?);
Cco
= — 372 4-23t202 4469t 2 — 105t872) ;
Fy = ;315) (—102t%2 -+ 1684 — 14¢542);

Fr, = 192( 812 — 24t 4t — 12t%0* — 31°4-2Tt%n°);

1
Frs = gron (—4n*—60t22 — 159 - 24tn* 4- 135t "7");
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Fp, = c;;;f( 842 — 8022+ 120t — 47 — 92t2° + 240t ') ;
Fp, = ?;61: (— 72202+ 241442 — 108¢2n* + 84t*n*);
Fro = 60480( W~ 638%77);
= ;0 480(4" ~ 56272+ 420t*7?);
e = 2354‘;)( 3q? — 10522+ 483t 7 — 63t°7?);
Fro = g‘(’)z f(—) (— 1026272+ 108¢™° — 6t°07) .

Znajac K; i K; mozemy juz w latwy i szybki sposéb na podstawie
wzoroéw

6= g% K, A\=AL-Kg

znalez¢ niezbedne elementy potrzebne do rozwigzania zadania.

Rozwigzanie zadan dla ,,$rednich” odleglosci (tj. w zakresie od 200 do
1000 km) wymaga uwzglednienia tylko trzech pierwszych wyrazow sze-
regow (11) i (12), zabezpieczajgc w ten sposéb obliczenie azymutow (o,
as,) z dokladnoscig (0,01”) i odleglosei (s) z dokladnoscia rzedu kilku cen-
tymetréw, przy jednoczesnym wykorzystaniu 8 cyfrowych tablic wartosci
funkeji naturalnych.

Pozostale kolejne wyrazy (zawarte w nawiasie kwadratowym), na-
lezy uwzgledni¢ w zaleznosci od odleglosci miedzy dwoma punktami (P
i Py) oraz od wymaganych dokladnosci wynikéow.

Dla odleglosci nie przekraczajacych 200 km, ze wzgledu na wyste-
pujace w obliczeniach male katy, nalezy stosowaé¢ 10 cyfrowe tablice
wartosci funkeji naturalnych.

Obliczenia prowadzi sie w spos6b nastepujacy:

Dane: (B,L,), (BzL>) Szukane: spj, 045, Uy

1. Obliczenie szerokos$ci zredukowanych punktéw danych wedlug
wzoru

tgu= ) 1—e*- tg B.

2. Obliczenie wspoélczynnikow K; i Kp przy wykorzystaniu tablic
wspolezynnikdéw pomocniczych (Fo, Fgi, FL)).

3. Obliczenie roznicy dlugosci geograficznej na kuli z wzoru

AAI/ — ALI/ . KL
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4. Rozwigzanie tréjkata sferycznego na podstawie znanych juz wiel-
kosci u,, uy, AA. Obliczenie wartoSci: oy, @45, 0y, Wwedtug wzorow:
COS G/ = COSU, * COS Uy—+Sin u, - sin uy+ cos Al ;
ctgay, = sinu,-ctg AN—tg u,- cos u, - cosec A};
ctgay, = cosu,-tg u,-cosec A —sin u,-ctg AX.
as 1

5. Obliczenia (s;2) na elipsoidzie w zaleznosci s = o K.
S

Jako przyklad ilustrujacy sposéb prowadzenia obliczen, przedstawia-
my rozwigzanie zadania odwrotnego dla odleglosci okoto 800 km,

OBJASNIENIA DO TABLIC

B,+B,
2
Tablica 1 zawiera wspdiczynniki pomocnicze Fo, Fsy, Fr,, Fs; =Fp, przy czym

warto§ci Fy oraz Fp; podane sg w jednostkach Osmego miejsca po przecinku
(Fgsi - 108), (Fpr;-108),

Tablice obliczono wedlug argumentu B = co 10’ w zakresie od 0° do 90°.

WartoSci wspéiczynnikéw F, otrzymujemy, stosujgc interpolacje II stopnia;
dla otrzymania Fg, Frs wystarczy interpolacja liniowa.

Tablica 2 zawiera wartoSci kolejnych wspétczynnikow Frs (od Frz... do Fr).

Tablica 3 zawiera warto$ci wspoélczynnikéw Fg — (od Fgs... do Fg).

Wspolczynniki zawarte w tablicach 2 i 3 podano w jednostkach 6smego miejsca

po przecinku, a obliczenie ich wykconuje sie stosujgc interpolacje liniowa.
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Nr Wzory Obliczenia Nr WwWzory Obliczenia
1 B, 53° 55’ 30",000 31 Fr, —0,000 624 90
2 B: 49° 00’ 20",000 32 (AB'12) ;73 0,007 372 01
3 By, = (B;+B,):2 51° 27" 557,000 33 ell' = (31)+(32) —0,000 004 61
4 AB = (B;—B,) 4° 55' 10”",000
5 AB" 17 710'",000 34 Fr, —0,000 133 53

35 (AL'"?): o' 0,001 507 53
; L, 14° 13 20",000 36 s;’ = (34)-(35) ~—0,000 003 04
7 L, 22° 52’ 40”,000
8 AL = (Ly—L,) 8° 39’ 20,000 37 Kp = Fg+ s 1,001 299 16
9 AL" 31 160",000

38 AV = ALKy, 31 £00'",482

10 Vice 0,996 647 67 39 Ax 8° 40" 00'7,482

11 tgB, 1,372 599 94 40 cos Ak 0,988 581 37

12 toB, 1,150 593 71 41 | cosc = (21)+(22)-(40) 0,991 881 92

13 tguU; = t9B;-\J1-e* 1,367 998 53 42 4 7° 18' 20"',316

14 U, 53° 50’ 00’,188 43 o 26 3007,316

15 tgU, = tgBy./1—e* 1,146 736 54 44 a 6 378 245,00

16 U, 48° 54', 36'7,986 45 azp 30,922 604 38

46 3K, 26 266,059 72

17 sin U, 0,807 304 32 47 s = (45)-(46) 812 214,974

18 cos U, 0,590 135 36

19 sin U, 0,753 681 25 48 sin AL 0,150 688 02

20 cos U, 0,657 240 11 49 cos U,-tgU, 0,676 729 79

21 sin U;+sin U, 0,608 450 13 50 sin U, -cos Ak 0,798 086 00

22 cosU;.cosU, 0,387 860 63 51 cos U, tgl, 0,899 103 51

52 sin U,-cosAk 0,745 075 25

23 Fy 1,001 306 81 53 (50)—(49) ~0,121 356 22

54 (51)—(52) —0,154 028 26

24 Fa 0,000 059 61 55 ctg a;y = (53):(48) —0,805 347 47

25 (AB""2):p!"2 0,007 372 01 56 ctg apy = (54):(48) ~1,022 166 60

26 5,1 = (24)-(25) 0,000 000 44 57 51p 128° 50’ 46'',116

58 %21 315° 37’ 40”944

27 Fgy 0,000 133 53

28 (AL"2):,""2 0,022 821 48

29 ey = (27)+(28) 0,000 003 05 oy 128°50' 46",12

%21 315° 37’ 40"',94

30 Ki=Fg+ D¢ 1,001 304 20 S12 812 214,97
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Tablica

1

8 a
8 & | Fgperpe10
Py, #10° a F1a 10 5 =
¥ a 51 - 0 0
B o + -27983 1 Q 2
- - ~-27983% o] 27984 1 =2 2
0 1.00336361 3 -27983 2 ~27985 2 4 4
10 1.00336358 9 ~27981 2 -27587 4 -8 4
20 1.00336349 14 -27979 3 -2799N 4 -12 5
30 100336335 20 -27976 5 -279% 5
30 1400336215 25 -27971 5 =17 6
50 1.00336290 32 ) -28000 7 =23 ?
-27966 6 -28007 7 -30 9
1 1.00336258 37 -27960 7 -28014 8 -39 9
10 1.00336221 42 -27953 7 -28022 9 48 10
20 | 100336179 | .o -27946 9 -28031 10 -58 10
30 100336130 54 -27937 10 -280# 11
30 1.00336076 59 -27927 10 -68 12
20 100336017 65 -28052 12 -80 13
=27NM7 12 -28064 13 =03 14
- 1.00335952 71 -27995 12 -28077 14 -107 15
10 100335881 77 27893 14 -28091 15 122 15
20 1.00335804 82 -27879 14 -28106 15 =137 17
30 1.00335722 88 | Topees 15 -28121 17
%0 1.00335634 9% 27850 16 -154 17
50 100335540 99 ‘ -28138 18 =171 19
-27834 17 ~28156 18 -190 19
3 100335444 105 -27847 18 28174 20 =209 20
10 1.00335336 | 143 ~27799 19 28194 ] -229 22
20 1.00335225 116 -27780 20 -28215 21 ~251 22
30 1.00335100 | 425 ~27760 21 -28236 23
20 1.00334987 127 -27739 21 -273 23
50 1.00334860 | 433 -28259 23 -296 24
-27718 23 -28282 24 <320 25
4 1.00334727 | 434 -27695 o4 -28306 26 =245 25
10 1400334588 | 43¢ -27671 24 -28332 26 -370 7
20" | 1.00334443 | 7 ~27647 25 -28358 27 ~397 28
20 | 1.0053293 | 125 -27622 26 -28385 28
4o 1.00334138 | 22 -27596 28 “425 28
50 1.00333977 167 28413 29 ~453 30
27568 28 -28442 30 -483 30
1.00333810 173 =27540 28 ~-28472 31 -513 34
10 1.00333637 | 4108 -27512 30 ~28503 32 ~544 32
20 1.00333459 183 -27482 31 ~28535 33 ~576 33
50 1.00333276 | g9 ~27451 32 -28568 24
20 1.00333087 | 155 -27419 32 -609 34
50 1.00332892 201 ~-28602 34 643 34
-27387 34 «28636 36 -677 36
6 1.0033269 205 -27353 34 ~28672 3 ~713 26
10 [ 1.00332486 | 22 -27319 35 -28709 37 -749 37
20 1600352274 | 545 ~27284 37 -28746 39 -786 38
30 100332057 222 -27247 37 -28785 39
o 1.00331835 228 -27210 38 -824 39
50 1.00331607 1. 5%, -28824 40 -863 40
=27172 39 -28864 41 -903 40
7 100331373 | 559 -27133 39 ~28905 43 -u3 42
10 100331134 45 -2709% 41 ~28948 43 =985 42
20 1.00330889 | 505 -27053 42 -28991 4 1027 43
30 100330835 | 285 -27011 42 ~29035 45
10 1.00330384 261 -26969 43 -1070 44
50 1.00330123 267 -29080 45 1114 45
-26926 45 ~29125 47 ~1159 45
8 100329856 | ons -26881 45 272 48 1204 46
10 1.00529584 | oo -26836 45 29220 49 -1250 49
26 1.00329307 | 553 -26790 49 -29269 49 -1297 48
30 1.00329024 | 5.0 26743 47 -29318 50
40 | 1.00328736 | 5o 26696 49 -1345 48
50 1.00328442 | 53q v ~29368 52 -1393 50
-26647 50 «29420 52 -3 50
9 1.00328143 1 50 -26597 50 ~29472 53 -1493 51
10 1.00327838 | 3.2 -26547 51 -29525 54 1544 51
20 1.00327528 | 3.8 ~262496 93 -29579 55 -15%5 53
50 1,00327213 321 ~26443 53 ~-29634 56
40 | 1.00326892 | 350 26390 54 1648
59 1.00526566 | 33, 6556 -29690
-2
10 1.00326235
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Oblicz

cede Tabdlica 1

)
8 Feonrne10®| &
Foy +10° a Fpy 410 a -
a 51° - -
: 1648 3
B > 3 Se20s 54 '23?33 27 1701 25
10 1.00326235 337 “26282 2 2507 % =0 :
0 | 1ouEte | i T 57 -29863 59 21864 56
50 | 10055350 Jo3 | 20169 57 -29922 1 1920 56
a0 | TN | 2| 58 23983 61 -
30 | 1.00524855 B | e % 2 :
50 | 100324497 363 30044 62 writs 58
4 -25995 60 -300us 2 22 2
1 1.00324134 368 -25935 61 e 63 2t :
2 | 1'88;%;;83 %?% '53333 62 ~30233 65 -2209 0
0 | o] z 63 230298 65 ~2269 61
0 | 1.00323013 | 212 -25812 5 =5
a0 | 1100352003 3 | -2m & 302 & = :
50 1.00322239 295 o 7 o ;
b J5555 & =304 69 —2153 62
b s w5 | 222 o6 ~30566 69 -2515 63
20 | 10030 | 4o -25491 67 -30635 70 2578 64
20 | 100321039 | 492 - & 2 : = 64
30 | 1.00320629 | 419 -2ouz 4 t 71
4o | 1.00520215 | 17 -3 = 2 :
50 | 1.0031979 e i i o -
&7 -25218 70 et oA 72 e 2
13 14003193 ¢ 439 -25148 9 ~39929 7 = 66
20 | 1io0hiegc0 | 4% | 3200 2| ms | 12 -2969 | &
50 | 7003608 po. =25005 72 31143 76 ~30%6 53
30 1.00318059 446 -24933 74 Ao 7
a9 | 10083 451 -24859 74 -3104 68
50 | 1.0031716 a2 e g s ;
5706 =24785 75 31373 (45 5 &
1o | 2isene & | zne | 7 S | | 3B 70
20 | Toohisa | set -24634 27 31531 80 23380 20
% | jsongiy | 1| el 78 -31611 81 ~3450 71
a0 | 1:00aaas, | 478 -24479 78 -31692 82
40 | awcosidezt | 70 REIPYS: 7 -aszﬂ ;
N Dy o =31774 83 -3592 71
“2udin 8 -31857 & -3663 23
15 150013573 e -24ei 80 ~31941 a4 -3736 72
| i | | G g2 32025 85 3808 73
0 | aehan | 50 5400 83 232110 86 3881 73
30 10031237 505 REr+{44 & Sar3 2
40 100311871 511 53313 8 e 7
50 100311360 515 2283 . om0 7
e & R 89 —4103 74
o | 1000 | 520 | i 8 Sene | 8 | on% 75
20 | 110030000 | 225 25659 87 32548 9% 4252 76
S0 | 10030920 | 239 -23572 & Z32%38 N 4328 75
30 | 1.00309270 | 232 2372 & = :
40 1.00308735 £33 15359 88 o g
50 | 1:003081% | 277 e § o 77
550 -23308 89 33520 z s 7
17 PRI 249 ~23219 N -33006 % 4533 77
o | leooed | 22| A 233100 %5 4710 77
0 | 110030838 | 258 -23039 92 33195 95 4787 78
30 | 1loosozase | 263 | 3333t & | 3o | %
20| 39%%ae2 287 -22853 = -4865 78
50 1.00304862 572 . 7 e .
3 5elds % -33484 97 25027 79
18 10030429 577 ~226565 35 33 4 =% 4
20 | Toosnnd | g | B 9% ~33680 99 -5179 79
50 | 1l000me | 2% | Zp | 2 O L - R
%0 | 7io0onse 2% -22378 97 -33880 | 130
40 1 .00301956 595 22081 36 - 7
50 | 1.00501361 23 S |2 o .
2 -22183 99 -54082 105 -7 9
19 1.0030076 604 -22084 99 -34185 103 Z25%6 &
20 | 100299949 o -21985 100 ~34288 104 ~5657 80
20 1.00299549 612 -21885 101 3,258 104 =% i
30 1.,00298937 617 -21784 10 2232 108
40 1.,00298320 622 s gy T
50 | 1.00297698 | £22 : o
-2158
20 1.,00297072
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¢cddo Tablica

1

5 FO A F, 08
20 s s | myad® a |® 8
1.0029 - =710 A
10 | .oozgz,gzg 630 -21580 + S2=12
20 1,00295807 635 ~21477 103 -2ae01 10 =5818 -
28 3 '883951 68 gz 9 'gj: g’ég i 8; :gﬁgﬂ’g 1 876 ZZg898 80
50 | 1 10028‘;253 eia -21164 105 ~34922 108 2% g}
651 -21058 106 -35030 108 374 s
21 4.,00293226 107 =35139 ;‘,?8 _622; a2
10 | 1.00292570 656 -20951 81
20 | 1.00291910 660 -20844 107 ~35249 6304
30 1.,00291245 665 -20736 108 =35359 110 é38 a1
30 | 4.00250577 668 -20627 109 32470 By -6463 82
50 | 1.,00289904 273 'ggz’ég :fl)g :;gggz 1:‘,3 ~6549 82
22 1.00289227 77 a1 | 35808 e | e 4
o | 2:55582 | es1 | agaas "3 82
20 | 1.00287861 685 -20186 114 ~35921 \ —
30 | 1.00287172 689 -20074 112 =35036 12 Z6576 82
20| 1-9%=7i72 | 693 | 330 113 | =2el] 12 ] -e9s8 82
20| 1.0y | em | 18555 14 5eee me | Tpose 81
23 1,00285084 70 3 115 «36501 :I'?]g :;;g; gg
10 | 1.00284376 705 -19618 366 a2
20 | 1.00283667 709 -19503 115 35819 118 7285
iEE AR WE || e |8
. 2 - -’
50 | 1 200281 ?2 5 | 72 =19153 n? -38917 13 .3‘;3‘% 82
bo | =19035 me | 37 o | -7er2 82
24 1400280793 19 | =37218 2 e a1
121 30585953 728 ey 19 | 37240 82
AR BE A szl g
002 ) - - 8
50 | 4 .ooz;; &7 743 ! g‘;zg 121 :g;ggz 122 ot o
25 1.00276367 [ 122 ~37959 12 3 &
10 1,00275617 750 ~18191 380 81
19| .oozmeerr ) ogse | 50 125 | 238084 106 | ~B261
30 | 1.00274105 758 17944 12k -38210 1 “aza1 80
40 1,00273343 762 17820 124 -38337 4 2;73 8522 81
20| 1Sz | 7es | TVEE3 R e 15 8502 80
beg | =17569 126 | 35592 128 | sbs2 80
26 1.00271810 126 -38721 :.I 28 -8662 80
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e REAECAF BE AR
B 0
561 4114 =310
76 ~6541 5 11956 |, }}79 6oz | 4126 1; ~318 °
10 -6549 11987 | 49 -663 | 4139 ~325
20 ~6553 2 12028 | 1 112 ook 4151 12 -334 0
30 -5268 9 ] 202‘5 46 11? -665 | 4164 :1'32 =242 0
20 Ea | e | iEe 12 | o <656 | 4176 | 45 | =35
’ : z 108 -667 | 4188 12 -358 8
77 ~659%1 8 12210 45 106 668 4200 45 -366 3
10 ~6599 8 12255 | 4k o ~669 4212 12 =374
20 ~6607 s 12299 1 a3 | 1% 670 | ooy -581 0
30 o R =7 P e 70 | w235 | 11| Cze9 0
0 6623 12385 | 42 110 oot | azip | ] -3% 0
go ~6630 ’573 12428 | 3 98 =67 11 ,
- & -672 | az58 -404 -
78 -6538 9 12470 | 44 gz -233 4259 1 1 411 -1
10 e B IO SA 0 -7 | 4280 | 11 19 1
20 =689 | 5 | 12852 | 5 -674 | 4291 11 e -
30 -6660 3 12593 | 4q 9 B evs | 4302 a -433 -1
0 —66567 12633 | 45 & 676 | 4313 -440 -
40 6674 7 12675 | 39 86 =% 10
’ ? a4 677 | 4323 i1 ~448 i
79 5581 9 12712 | zg o 677 4334 10 -455 o
10 ~6688 12750 | 25 5 678 | 4shu 10 -462 -
20 26695 | b 278 13s | & 679 | 4354 o | -468 -
30 6702 7 12826 | 3o 78 o83 438 ’YO ~675 -1
) 67205 | & | a2803 | 37 | 76 oo | uzon |1 482 | -1
48 ~6715 7 12899 | 3¢ 74 - 9
’ ¢ 5 72 ~631 | 4383 -489 =1
80 6724 12935
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csde Tablica 2

B P5010° | P08 | A P 108 | P08 Fip10% | Fga0® FrgeT o8
80 5721 12935 56 72 681 4383 489 -
10 | Zepzy 12691 70 682 4395 495 -1
20 —5734 13006 32 &8 —682 4402 -502 -
30 -ggﬁo 4 go;;o g " ¢6 -6%3 4412 -508 s
26746 13074 ' ~684 4421 Z&15 -
50 | -6751 13107 gg 62 -684 4430 —527 4
81 -6757 2140 32 80 -685 4438 527 ”
0| e | 1% | 3 2 e press O
30 | -e774 13235 2 55 687 4464 A e
10 -6779 13266 ;g 5] -687 172 ~551 -1
50 | -e785 13296 29 57 688 4480 856 -
82 =-6790 13325 49 -689 4488 ~562 -1
10 | -67% 13354 29 47 —689 4496 Ztes e
20 | -6800 13283 22 16 <690 4500 -57% -
30 | -6805 13410 27 44 -690 4541 -578 2
40 6809 13438 22 42 ~691 4518 ~584 -1
50 | -6814 13464 28 40 691 4525 589 -
83 -6818 13490 - 39 -692 4532 -594 -
10 | Zes23 13516 37 -602 4539 -599 -1
20 ~6827 13541 2 35 -693 P 604 -
a0 | s | e | @ | %2 C A w1
50 ~6839 13612 2 31 654 4565 ~617 -
e —6843 13634 o5 29 ~69% 4574 622 -
10 —6847 15656 2 27 695 4577 Z626 -
SE SE BENE S BN N
20 | Zesss 13718 20 25 -696 454 638 0
682 20 2°
50 | -s851 13738 2 22 6% 4589 642 0
85 6865 13757 18 20 -697 4604 646 0
S - -
0 | | 58 | s g 5% wers e o
30 —6874 13810 17 17 -698 1618 656 0
40 -6877 13827 a7 16 598 4623 2660 0
50 | ~6879 13843 i o 2698 4627 ~663 0
86 —6882 13858 13 699 4634 666 0
10 | Zesex 13873 1 12 2699 4835 ~869 0
20 -6887 13887 13 11 699 4639 Z672 0
30 | -6889 13900 3 10 ~699 4642 -674 0
20 689 13913 I 9 ) 446 2697 ¢
50 | 6893 13925 i 8 700 4649 -679
& oy | g | m 3 0% pr:e: i 0
10 | -es 13948 - -
10 : 6
o | o (s | S s | FN | sk | e | o
50 | -sd02 13977 H 5 701 4663 2690 0
50 Z6904 13985 8 i Z701 4665 691 0
- - a
o | 22 | 1% 7 3 ZJon Pl 2% B
20 6907 14007 7 2 701 4694 -696 0
30 -6908 14013 6 2 ~701 1673 Ze97 0
40 | -6%09 14018 2 1 =702 4674 -698 0
50 | -6910 14023 7 1 ~702 14675 -639 0
89 ~6911 14027 4 j‘ -z 85 ﬁggg -388 8
10 26911 14031 - : -
N O R - B
20 2231 3 jmog; 1 0 ~902 4679 902 0
50 6913 14038 0 2202 4699 902 0
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Tablica

8 8 8 8 3 )
B Fg+10 Fg, «10 Fgg 10 Fgg10" | Fgye10 Fgg+10" | Fgge10
0 1373 -939 0 ~33 89 ~33 0
10 1373 -939 o} ~33 89 ~33 0
20 1373 -939 0 ~33 89 -33 0
30 1373 ~939 -1 =33 89 ~33 0
40 1373 =939 -1 =33 39 -33 0
50 1373 -938 -2 -33 89 -33 0
1 1372 -933 -3 -33 89 -33 0
10 1372 -938 -3 -33 89 -3% 0
20 1372 -937 -5 -33 89 -33 -1
30 1371 -937 -5 -33 89 =33 -1
40 1371 -936 -7 ~33 89 -33 -1
50 1371 =935 -9 =33 89 -33 -1
2 1370 -935 ~10 -33 89 -33 -1
10 1370 -3l -12 =33 89 ~33 -2
20 1369 ~933 -4 =33 89 -33 -2
30 1368 -932 -16 ~33 89 -33 -2
40 1268 -931 18 ~3% 89 -33 -2
50 1367 -930 -1 -33 89 -32 -3
3 1366 -929 -23 ~33 89 =32 -3
10 1366 -928 =26 =33 89 =32 =3
20 1365 -927 -28 ~33 89 =32 -4
30 1364 =925 -3 ~3% 89 -22 -4
40 1363 =924 =34 =33 89 =32 -5
50 1362 -923 -38 ~33 89 -32 -5
4 1361 -921 =41 ~33 89 ~32 -5
10 1360 -9 =44 =33 89 -31 -6
20 1359 -8 ~48 =33 89 ~31 -6
20 1358 =916 -52 =33 89 ~31 ~7
40 1357 N4 =55 =33 89 ~31 ~7
50 1356 ~913 -59 -33 89 ~31 -8
5 1355 =911 ~53 ~33 89 ~30 -8
10 1353 =909 -68 -33 89 -30 =2
20 1352 -907 =72 ~33 89 -30 -9
30 1351 -905 -76 -33 39 -30 -10
40 1349 -902 ~-81 ~33 89 ~29 =11
50 1348 -900 -86 -33 89 ~29 =11
6 1349 ~898 -90 -33 89 -29 12
10 1345 -895 =95 =33 89 ~29 -12
20 1344 ~893% -100 ~33 89 -28 =13
30 1342 -890 105 -33 89 -28 =14
40 1340 -888 -111 -32 89 ~28 -4
50 1339 -885 -116 -32 89 -27 -15
i 1337 ~882 122 ~32 89 -27 -16
10 1335 -880 -127 =32 90 -27 =16
20 1333 -877 -133 =32 90 -26 =17
30 1332 -874 139 32 90 -26 =18
40 1330 -871 145 -32 90 -26 ~19
50 1328 -867 -151 ~32 90 -25 -19
8 1326 ~864 157 =32 90 -25 ~20
10 1324 -861 163 ~32 90 -2k -21
20 1322 -857 -169 ~32 90 -2 -22
30 1320 ~854 -176 -32 90 =23 22
40 1318 -850 182 ~32 90 ~23 ~23
50 1316 ~847 -189 -32 %0 -22 =24
9 1314 ~843 =195 =32 90 -22 -25
10 1311 =939 =202 =32 90 -21 -26
20 1309 -835 -209 -32 90 ~21 -26
30 1307 -8%1 -216 ~32 90 -20 -27
40 1304 -827 223 ~32 N -20 -28
50 1302 -823 -230 ~31 N -19 -29
10 1300 -819 -237 ~31 N 19 ~30
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c.do. Tablica 3
5] - 8 8 ) ) 8 8
B F55'1O 254.10 A F55'1O FS6'1O FS’/'/IO FSS-'IO Fs9.1o
+*
- -2 -3 -1 =30
! 01 0 1 g 89 -212 2 -222 -21 311 - 2 -30
20 1295 ~810 4 ~252 -31 9 -17 -3
AR O A - A I /A -
io 1250 -801 - - - -
50 1287 -79% g ~274 -39 9 -5 =34
- -281 =31 N 15 35
"o ggg .3 2% 2 -289 -21 92 ik -36
20 1279 781 2 -297 -3 92 -13 -36
30 1296 776 2 304 -3 92 -12 -37
40 1273 =771 2 -312 -31 92 -12 -38
50 1270 -765 5 -320 -3 92 -1 -39
o | o | 2 e | B | OB | % R e
20 1262 749 2 344 =30 43 -8 Zy2
2 743 6 350 230 93 -7 2
20 12?2 739 6 360 -50 93 -5 43
50 1253 ~731 6 ~368 =30 93 -5 44
13 1249 -725 6 -376 -30 o -4 45
o0l B | e | 3%l RO S
30 1240 706 7 -407 -30 u -1 47
40 1237 ~700 ? —409 -30 95 0 —48
50 1233 -693 g 417 -30 % 1 49
- ~426 =29 95 2 =50
™0 1536 =% 7 434 =29 % 3 -51
20 1223 572 7 —uip -29 % n -51
30 1220 -665 7 —451 -29 % 6 -52
40 1216 -658 7 —459 -2% % 7 -53
6 7 -4%8 -29 97 8 =54
50 1213 —651 Z
- 476 =29 97 9 =55
1o ] 282 -Z;% 7 s -29 97 1 55
20 1202 -628 8 -493 -29 98 12 =56
30 1198 -620 8 -507 -29 98 13 ~57
20 1194 612 8 -509 -29 %9 15 =57
50 1190 -604 g -518 -28 9 16 -58
5 ; =526 - 18 =59
wlng |z s lzmlale | 8|2
20 1179 2579 8 543 -28 100 21 ~60
30 1175 -570 2 551 -28 101 22 -61
10 1171 561 3 -559 -28 101 24 52
50 1167 552 3 —568 -28 102 25 -6
3 . - 2 ~63
7 os 25 o | 2 | B8 | 1% %4 A
20 112 2525 2 -592 -27 103 30 -6
29 ;'15 15 '215 10 60 ~27 104 32 -65
i s 506 2 -609 -27 104 34 -65
50 1142 96 i -617 -27 105 36 -66
-66
18 A Tase |10 | 2% R 3 Ze7
12 Bires Zqu 10 ~641 -27 107 47 -67
5 1139 Zuss iy -649 -27 107 43 -68
9 e 45 10 -657 -27 108 45 -68
50 1116 ~434 " -665 -26 108 47 -69
- -26 10 49 -69
19 0 2 1 2;*/2 jﬁ}e a1 _2@8 -26 1 c9) 51 ~70
;o 1103 -401 iy -688 -26 11 53 ~70
30 1098 -390 1 -695 -26 111 55 =71
10 1094 =379 " ~703 -26 112 27 -2
50 1089 -367 13 -710 -26 113 59 -7
20 1084 =355 -718 ~26 113 62 72
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c.d. Tablica 3
8 3

B Bg510 Fg, 1 | & Fgg10°| Fgget € Bgp 1 0® | Bggu10® | Fgga o8
20 1084 -355 A =718 -26 113 62 72
1 1080 343 2| -25 114 64 72
20 1075 33 2l o | | s 66 72
30 107 =319 3 740 25 116 68 =73
4 1965 -3% B - -2 117 71 73
-294 25 754 -25 118 73 73
21 1055 -281 761 25 119 75 73
AR NENHEIELE BENE
28 o =255 13 =774 =25 120 80 =74
30 10 =22 ] e —2k 121 83 74
10 10 - 13| -zes 24 122 85 u
-215 A 24 123 88 M
22 1025 -201 -801 -2 124 91 74
1 qgfg -187 :Z -807 -24 125 9 ~75
20 1015 73 1o | -85 ~24 125 % =75
2 1 -158 14 -820 ~24 127 98 =75
40 o b4 1 -826 23 128 101 =75
9 -129 2| -8 23 130 104 75
23 994 =114 ~838 ~23 131 107 =75
10 389 -99 2| s -23 132 110 75
20 983 -84 15 ~849 =23 133 112 =75
29 378 69 12| -esh -23 134 115 75
973 =53 e | -sko 23 135 118 74
50 967 =37 16 -865 -22 137 121 74
23 962 .21 -870 -22 138 124 74
10 856 -5 ;'g -876 —22 139 127 4
954 11 19 -881 =22 140 130 =74
30 845 28 7 -885 -22 w2 133 74
0 939 45 37 -890 -22 143 136 73
5 334 62 i -895 22 145 139 =73
25 928 79 -899 -21 146 143 =73
19 3122 % ;‘g -0k 21 149 145 =73
2 e 1 12 18 =908 =21 149 149 =72
743 4 13 18 -2 =21 150 152 =72
40 20 150 8 %6 —21 152 155 72
168 181 <920 —21 153 159 71
6 893 186 ~924 -2 155 162 71
A A A AN A
2 61 223 15 =% =20 158 169 =70
30 F 21 21 -om 220 160 72 =70
0 8 35 | -9 -20 161 176 -69
3 281 2] %o -20 163 179 -69
2 857 301 -943 -20 165 183 -68
10 &1 320 2] e -19 167 186 -68
20 gy 341 201 =% -19 168 190 267
30 8 361 20 | =951 19 170 193 -66
0 35 381 = ~954 19 172 197 -66
5 827 02 a 956 19 74 200 -5
28 820 523 -958 -19 176 204 -65
19 814 A 2 —560 -18 198 207 ~6h
0 808 465 3 962 -8 180 211 -63
50 801 487 2 963 -8 182 215 263
0 795 508 2 ~965 -18 184 218 62
5 789 530 23 -966 -18 186 222 -61
29 782 553 -967 -18 188 226 -61
19 776 575 2] -%s -18 190 230 -60
2 789 5% £ -969 - 192 253 =59
39 782 €20 2 g0 | w7 | 1% 257 58
a3 756 s -971 A7 196 241 -57
5 667 53 -971 ~17 198 245 =57
30 743 690 972 -7 201 249 -56
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cde TabDlica 3
B By 108 Fgy10° | & | Fgge 0% mgga10® Fgo ! o8 Pgg10® Fgqe1 o®

30 743 690 on | =972 -17 201 249 -56
10 737 714 Su -972 17 203 252 -55
20 730 738 o4 =972 =16 205 256 s
30 723 762 o -2 -16 207 260 ~53
io 717 787 2| - -6 | 210 264 52
50 710 811 25 -971 -16 212 268 51
2] 703 836 25 =970 16 215 272 -51
10 697 861 %6 =970 =15 217 276 =50
20 690 88?7 25 =969 =15 219 280 -49
30 683 912 52 -968 -15 222 283 48
30 676 938 2| =97 -15 225 287 47
50 669 964 2 % | 5 | 227 29 45
32 662 990 29 ~964 =15 230 295 45
10 655 1017 26 =962 -14 232 299 i
20 649 1043 £ =961 14 235 303 43
30 642 1070 > -959 -14 238 307 A2
40 635 1097 28 =957 -14 240 311 -84
50 628 1125 % -%4 -14 243 315 -0
33 621 1152 28 =952 14 246 319 -39
10 614 1180 P> -950 13 249 323 -38
20 606 1208 29 =947 -13 252 327 -37
30 599 1237 28 =944 13 255 331 -35
40 592 1265 > ~941 -13 257 335 =34
50 585 12% 2| -8 13 260 338 -33
34 578 1323 29 -935 -12 263 342 -32
10 571 1352 30 =932 =12 266 346 -31
20 564 1382 35 | -928 -12 269 350 =30
30 556 1412 30 ~924 -2 273 354 -29
50 549 1442 30 ~921 -12 276 358 -28
50 542 1472 30 -917 -12 279 362 =27
35 534 1502 31 | =93 -11 282 366 -25
10 527 1533 2| -9 -1 285 370 -24
20 520 1564 31 =904 «11 289 373 =23
30 512 1595 31 -900 -1 292 377 22
R0 505 1626 23 ~895 -1 2% 381 ~21
50 493 1658 35 -890 -10 298 285 -20
36 490 1690 32 -886 «10 202 389 19
10 483 1722 35 -881 -10 305 392 17
20 475 1754 33 -875 «10 309 396 =16
30 468 1787 33 -870 «10 2312 300 -15
20 460 1819 35 -865 -10 216 403 TS
50 453 1852 34 859 -=9 319 407 =13
37 4y 1886 53 -854 -9 323 449 12
2% 430 1353 L7 e 2 % | s g
34 = - -

30 423 1987 3 -836 <9 334 421 -8
%0 415 2021 34 -830 -8 338 425 -7
50 407 2055 35 ~824 -8 341 428 -6
38 400 2090 35 -817 -8 345 432 <5
10 392 2125 35 -81 -8 349 435 -g
2@ o3 (2| B |E|E |
50 361 2266 2| e -2 365 449 1
39 353 2302 37 777 =7 369 452 2
10 346 2339 32 | =770 -7 373 455 3
20 338 2375 35 | -7e2 -7 377 458 &
0B | o Flml | |E | G
50 315 2486 % 740 -6 389 468 8
50 207 2523 -732 -6 393 471 9

7 Prace Instytutu Geodezji
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cdde Tadlica

8
B 1‘53.108 Fgu10° | & Fgg ! 08 | rgge10® By, -1 0% | mgga10® Fgqe10
. - 4971 9
0o 333 2 28 .325 = 398 A 10
20 281 2599 28 717 =5 HH 477 11
30 283 2637 28 =709 -5 406 479 42
io 275 2675 | 2 | g0 | 5 411 482 13
50 267 2713 % -693 5 415 485 14
- 1
10 2 e 1w | 2| 3 s 4% 12
20 244 2830 39 668 o 428 493 17
30 236 2869 29 =660 = 433 498 18
20 228 2909 ﬁg -651 -4 437 498 19
50 220 2949 P 643 - 4i> 500 20
%0 2% | %28 | s | | 3| i 208 2
2 196 3069 40 -617 -3 456 507 23
0 188 3110 4 -608 -3 460 510 2
20 180 3151 “ 2599 -3 465 512 25
50 172 3192 e =560 2 470 514
|l 2 lm|ulz|2|% |28 |3
9 % e 42 563 -2 484 520 28
20 147 331 e 53 =2 PEs 720 28
% %2 3200 42 5k -2 494 523 30
50 123 3442 peS 535 2 49 525 31
526 - os 527 52
10 1% 3e5 32 2 > 2% 528 32
20 9 3570 ped -507 - B1is 530 33
20 9 3613 A 4% -1 519 531 34
20 82 3657 44 488 0 524 532 35
50 7% 300 | &2 478 0 530 534 35
535 36
¥10 5 e 2 e 5 223 536 37
: 0 3831 o 49 0 545 557 38
328 22 3876 45 440 1 550 538 38
20 34 3920 430 1 556 539 39
50 25 3965 3 420 1 561 539 )
66 40 40
* K] P ped priy : 25 Zir 41
P 3 4099 pA -39 2 577 2 4
20 3 299 45 3% 3 2% 542 42
50 -2 4236 P -362 2 594 542 43
4 4
v | 2o lm e Bl8 |8 |8
2 '43 2300 46 % 3 16 543 45
743 2 8466 22 -313 3 621 542 Pl
50 73 8513 {1 -303 3 627 542
- 6 42 46
88 50 o &7 2% 2 &5 Zis 47
b e 4654 47 74 4 6l 544 49
9 20 4701 47 —264 4 650 &40 47
20 T 4749 prs 254 4 656 540 4
50 122 4% | 44 -245 4 662 539
aghs - 667 538 48
10 iy 4 4892 P 4 g &3 ggg pe3
2 o e | s | B8 2 685 535 49
20 s 5036 ;’:g -196 5 691 233 gg
50 172 5085 ped -187 6 697 53
50 ~180 5133 =177 6 703 530 50
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c.de Tablica 3
8 8 8 8 8 8 8
B Fgz 10 Fg, 107 A Fg5e10" | Fgge10" | Fgpel0” | Fgga10® | Fgqu10
50 -180 5133 49 =177 6 703 530 50
10 -188 5182 45 -168 6 709 529 50
20 -196 5231 45 “158 6 715 527 50
30 =205 5280 43 -149 6 729 525 50
40 =213 5329 49 =140 7 727 523 51
51 =229 5429 ~121 ? 739 519 1
10 -237 5479 | 39 | wm2 | 7 745 517 2
20 246 5526 b3 ~103 7 752 515 51
30 =254 5576 50 =93 ? 758 512 51
40 -262 5626 50 -84 8 764 510 21
50 ~270 5676 30 =75 8 770 507 51
52 =278 5726 -66 8 776 505 7
10 -287 5776 29 -57 8 783 203 81
20 -295 5826 20 49 8 789 399 51
30 =303 5876 21 40 9 795 49 51
40 =311 5927 20 =37 9 802 493 51
50 =319 5977 81 -22 9 808 490 51
53 =327 6028 51 ~14 9 814 486 51
10 =335 6079 20 -5 9 821 483 51
20 -343 6129 > 3 10 827 479 51
30 =352 6180 21 11 10 833 476 50
40 -360 6231 2 20 10 840 472 50
50 -368 6282 2 28 10 846 468 50
S4 =376 6333 52 36 10 853 464 50
10 =384 6385 3 4y 10 859 460 50
20 =392 6436 24 52 1 866 456 i9
30 ~400 6487 22 60 11 872 451 49
] 408 6539 21 68 1 879 447 49
50 416 8590 g2 75 1 885 443 49
55 428 6642 51 83 11 892 438 49
10 432 6693 32 90 12 898 433 48
20 410 6745 2 98 12 905 428 48
30 ~448 6796 ) 105 12 211 424 48
4o 456 6848 25 112 12 98 419 47
50 6900 25 120 12 925 413 47
56 472 6952 51 127 12 931 408 47
10 ~480 7003 22 134 13 938 403 46
20 488 7055 22 141 13 944 397 46
30 -496 7107 5 147 13 951 392 46
40 =504 7159 52 154 13 258 286 45
50 =512 7214 25 161 13 964 381 45
S?7 =519 7263 52 167 14 971 375 44
10 ~527. 7315 23 173 14 978 369 44
20 -535 7567 25 180 | 18 e 363 44
30 -543 7419 25 186 | 14 991 357 43
40 =554 7474 25 192 14 998 350 43
50 =559 7523 23 198 14 004 34 42
58 ~566 7576 52 204 15 1011 338 42
10 -574 7628 35 209 15 1018 331 41
20 -582 7680 25 215 15 1025 324 4
30 ~590 7732 25 220 15 1031 318 41
e -597 7784 23 226 15 1038 314 40
50 ~505 7836 25 231 15 1045 304 40
59 -613 7888 236 16 1054 297 29
10 620 7940 22 2 | 18 1058 290 39
20 -628 7992 22 246 16 1065 283 38
30 -635 8044 25 251 16 1072 275 38
40 ~643 8096 3 256 16 1078 268 37
50 =657 8148 22 280 17 1085 260 37
60 -658 8200 265 17 1092 253 36
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ced. Tablica 3

8 8 8 8 8 3

B Fg3+10 Fg,10° | A Fgge10° | Fgge10°| Bgy 10 Fyg10° | PBgqe10
60 -658 8200 55 265 17 1092 253 36
10 666 8252 52 269 17 1099 245 35
20 673 8304 275 17 1105 237 35
30 681 8355 2) 277 17 112 229 34
10 -688 22 281 17 1119 222 34
50 —696 8459 25 285 18 1126 214 33
61 =703 8511 1 289 18 1132 205 33
10 <710 8562 2 293 18 1139 197 32
20 718 8614 22 296 18 1146 189 32
30 =725 8665 23 300 18 1152 181 31
a0 -732 8717 | 28 303 | 18 1159 172 31
50 =740 8768 21 306 18 1166 164 50
62 747 8819 52 309 19 1173 155 29
10 754 8874 312 19 1179 146 29
20 =762 8922 gq 315 19 1186 138 28
30 ~769 8973 318 19 1193 129 28
) 776 9024 g} 320 19 1199 120 2
50 783 9075 21 323 19 1206 111 27
63 =790 9126 50 325 20 1213 102 2
10 -797 9176 327 20 1219 93 26
20 -804 9227 2 329 20 1226 83 25
30 -811 9277 2 339 20 1233 7% 24
40 -818 9328 20 533 20 1239 65 24
50 -825 9378 29 335 20 1246 55 23
6 -832 9428 50 337 21 1252 46 23
10 839 9478 ° 338 21 1259 36 22
20 9528 29 330 21 1266 27 22
O - - I VO O < S N

<8
50 -867 9678 zg 243 21 1285 -2 20
€5 -874 9727 o 344 21 1292 -12 19
10 880 9777 2 345 52 1298 —o2 19
20 -887 9826 9 346 22 1305 -32 18
30 -89 9875 25 347 22 1311 -42 18
40 «904 9924 49 287 22 1318 =52 17
50 =907 9973 48 358 22 1324 -62 17
66 914 10021 49 348 22 1331 72 16
10 =920 10070 b 348 22 1337 _82 16
20 =927 10118 P4 348 23 1344 -93 15
20 -934 10166 i 348 23 1350 -103 15
40 «940 10214 48 348 23 1356 =113 14
50 -949 10262 Pt 348 23 1363 12k 1y
10 2 10357 » 7 3 Y372 e 13
20 ~%6 10405 48 349 23 1382 155 12
30 -2 10452 47 26 24 1388 -165 12
a0 | 978 10899 | o zes | 2 su | =176 12
50 «985 10546 46 344 24 1400 -186 11
_ 0592 o1 1407 97 1
80 -3317 10%29 47 332? 24 1413 —208 10
20 21003 10685 ae gﬂ’ 24 1 g -21 8 1
0] =100 4 -

20 e R Pt 339 25 1437 240 3
50 ~1021 10822 4% 338 25 1437 =250 8
69 -1028 10868 4 336 25 1443 =261 8
10 | Za033  f1093 |2 | 3B | B w89 | 272 8
20 -1039 10958 2 333 25 1455 -283 7
30 ~1045 11003 4o 337 25 1461 -293 7"
50 105 11047 2‘5‘ 329 25 1467 -304 6
50 ~1057 11092 uh 328 25 1473 -315 6
70 1063 11136 326 26 1479 -326 6
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cdes Tablica 3

B Fg3+10 Fg,1® | & Fgg e | Egge10P Bsy 08 Fgg-10° Bgg -1 o
70 -1063 11136 i 326 26 1479 -326 6
10 -1069 11180 224 26 1485 -337 5
20 1074 11223 Zz 322 26 1497 -347 5
30 -1080 11267 P 319 2 1897 =358 5
10 -1086 11310 Pt 317 26 1502 -369 i
50 -1091 11353 S 315 26 1508 -380 4
71 ~1097 11396 42 342 26 1514 <3N 4
2 | e | e e | W Z 2 | e 3
30 —1113 11522 42 305 2 1537 423 3
%0 1119 11564 52 302 2 1536 434 3
! 41
50 1124 11605 P 299 27 1542 445 2
72 o -1129 11647 40 297 27 1548 455 2
0 | s | o | W | B | & b 7
30 -1145 11768 40 288 27 1564 -488 1
40 -1150 11809 3 285 27 1569 498 1
50 -1156 11848 2 282 28 1575 -509 1
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SABAP] IEXONIKH

DOPMYJIBI M BCIIOMOTATEJIBHBIE TABJMIBI JJISA IIEPEHOCA
TEOJE3UYECKUX KOOPIMHAT HA CPEJHUE PACCTOAHUA
METOJAOM MOPIAHA — TYBEHETO HA 3JIJIMIICOUIE
KPACOBCKOI'O

Peswme

B paGore paercsi KpaTkoe omicanne MeTofa Hoppana — [yGenero, aBAAIOLIErOCH
pellemieM OGPATHOrO TEPEeHOCA IeONE3HYECKHX KOODAMHAT HA CpefHHE pPaCCTOAHUA.

SToT METOM, pPa3paboTaH ITPHMEHUTENbHO K BBIYHCJIEHHSAM C [OMOILbI0 apudmo-
Merpa, ABIseTcd Moguduranuel riaccHgeckoro meTofa Hopaana. B nacrofilee speMa
9TOT METOf Cpeiyu JIorapu(MHYECHHX METOQOB MOMKET HAHTH MHPOKOE IIpHUMEHEHHE
IpPH pellleHH# 3TOre poja 3ajayH, 61arofaps COCTABJICHHBIM TAOJHIAM BbIYHCIICHHBIX
BCIIOMOTATENbHBIX KOOMGHUHEHTOB A simmcouga HpacoBCkOro, HarlafHOCTH,
yRoGCTBY M OTHOCHTEJBHO HKHODOTHOMY BPEMEHH BbIUMCJIEHHH. MookeT OBITH TaMme
HCIIOVIB30BAH [P pENIEeHHI0 3ajjaYd HA O0OJbIINe pAacCTOAHHA, HO € MEHbIIeH Tod-
HOCTBIO. OTO ABJIAETCA GOVILIIMM IPEHMYIIECTBOM 2TONO MeTOJa B CJydae NPUMEHEHH
ero Ui HyMI ‘HEKOTOpPhIX objacrell COBpeMeHHOH TeXHHKH, JJA KOTOPBIX TaKasd Tod-
HOCTb AIBJIAETCA YLOBJICTBOPHTEJLHOMH.

Pa6ora CONMPOBOCKOAETCA IPHMEPOM pellleHHA oOpaTHOH 3afavd A PaCCTOTHHA
OHOJIO 800 KM,



EDWARD PIECHOCKI

AUXILIARY FORMULAE AND TABLES FOR TRANSFERRING
GEODEZIC COORDINATES ON MEDIUM DISTANCES BY THE
JORDAN-HUBENY METHOD FOR THE KRASOWSKI ELLIPSOID

Summary

The author gives a brief description of the JORDAN-HUBENY method which
solves the question how to transfer inversely geodetic coordinates upon medium
distances.

This method, prepared so as to be suitable for arithmometer calculation, is a
modification of JORDAN’s classical method; among the known logarithmic methods
this new method suggested by the author, when use is made of the tables of auxiliary
coefficients prepared for the KRASOWSKI ellipsoid, can be widely used for solving
problems of this kind by reason of its lucidity, ease, and relatively rapid execution.

It may also prove useful, with somewhat less accuracy, for solving long-distance
problems. This fact constitutes a great advantage of this method; for instance, when
it is necessary to apply it for certain requirements of modern engineering where
this lower degree of accuracy suffices.

Added to the paper is an example how to solve an inverse task involving a
distance of some 800 km.
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