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Introduction.

These mathematical tables, designed for the solution of the basic trigonometrical pro -
blems on the ellipsoid of revolution (the so-called direct ond inverse principal problems) from geogra-
phical coordinates, have been made to comply with the following conditions:

1) The accuracy of the calculations should be:

+0°0001 for the geographical coordinates (¢ and &)
+ 0001 m for the products of the length of the geodesic by the cosine and the sine
of the azimuth.

2) The lengths of the geodesics do not exceed 100 km.

3) The scope of applicability of the tables ranges from ¢ = 48" to ¢ =56

The course followed in calculating the values of the functions given in the tables has been briefly
this:

a) The values of the functions for integer arquments of degrees have been calculated by means
of , exact” formulac "
b) The filling up of the tables thus obtained has been carried out by direct interpolotion

with an accuracy higher than stipulated above.

by using the values of functions directly and not their differences - the order of interpolotion being
chasen so, that the conditions (1) are saltisfied.

Although this method led us in some cases to interpolation with the sewenth differences, it has
been more economical than the calculation of the functions by means of , exact” formulae, owing to
the cornplicated form of the functions and - especially if calculating the coefficients of the  inverse
problem” - owing to the poor convergency of the corresponding series.

The coefficients of the direct problem (the so-called Legendre's seriesj have been taken from
Jorden's Handbuch der Vermessungskunde, and thus the function V =1+ ef cos® ¢ has been
introduced.

The coefficients of the inverse problem have been expressed in functions of the coefficients
of the direct problem (,problem of the inversion of a series”) also partly based on Jordan's
work. Full use of the Jordan's series was not possible for the algebraic mistakes due pro-
bably to printers' errors

High requirements of accuracy (conditions 1 and 2) made necessary a new calculation
of some powers of the fundamental function V, as reliance on Jordan's values would not

safisty such requirements.

«)

To accept the limits of applicability of these tables within the latitudes from

@ =49° to ¢ =54° would mean wasting the whole achievement of geodesy in the years
1918 - 1939 and would compe! us to treat such uniform mathematical conceptions as trian -
gulation nets, In a fragmentory way.

i 2% emphasize the conventional character of the distinction between an ,exact” formula
and on interpolation formula, the inverted commas have been used. The difference between

calculating the value of a function by a power serles ond by inferpolation formula does not



consist in the difference of accuracy, but in the use of different data — in the first case: one

value of the function and n -1 derivatives, in the second: n values of the function.

s e e
Conciuding this introduction J should like to express my sincere thanks to. Prof. Dr. Edward
Warchatowski, Rector of the Polytechnic University of Warsaw, for his valuable suggestions
and his words of encouragement.
Lastly J wish to offer my sincere thanks to Mr. Gearge Szymonski, civil engineer, for his

collaboration in filling up the tables by interpolation.

Stefan Hausbrandt



General Explanations.

The tables serve for the solution of the following problems on Bessel's ellipsoid:
Problem 1

Given the geographical coordinates: latitude ¢, and longitude &, of the beginning A, of an
arc of a geodesic, the length S of the geodesic and its azimuth A, at the beginning. Find
the increments of the geographical coordinates a ¢, a A and the azimut A, of the geodesic
at the end point A,

Problem 2

Given the geographical coordinates of two points: ¢, A, and ¢, A, Fina the length
S of the arc of the geodesic joining these two points and the azimuths of the geodesic
at the initial point A, and at the end point As.

The length S of the arc of the geodesic joining the two points mentioned in this problem we
shall call henceforth the length of the geodesic. The products of this length by the cosine and by
!he sine of the azimuth at the end point we may call the compenents of the geodesic at the end
point. Denoting the components by x and y respectivly we moy write:

R S ges &y } components ct the initial point,
Yy = S sin A,
M e 8 oo A’} components of the end pe/af,
Y2 = S sin A,

For the solution of Problem1 we use the well know Legendre's series. Substituting

the variobles x and y for the variables S and A, the series will take the form:
A=) x+Gy +EY) Xy + Ex + EYHXY + @y + O X + Gy xy* + XTy) Xy } .
=@y +EPxy +EWV Xy + @Y+ @Dy + G) x v + @R + Ty + @y
where: aq and Ak denote the increments of the geographical coordinates along the geodesic,

e Aa@=@~@,, AK =L,—K,

X and y - the components of the geodesic af the initial point and (X)[W)@? ......-
in the general form: (x' y¥) the coefficients (dependent on the latitude of the initial
point) by which the corresponding powers of the componets x' y* are to be multiplied.

The numerical volues of the coefficients are given in Table 1; it should be remern -

bered that if the increments of ‘he geographical coordinates are fo be obtained in

seconds of arc the components should be given in hundreds of kilometers, e.g. the

length 10254,75 m must be expressed by the number 01025475, elc.
The azimuth of the geodesic at the end point will be determined from the ratio of the
componenls at that point:
= SR Gdlerrscm ssuaie smpeses Bus sisii Sve)iensbin s poeiie
Ay = orc tg 37 3
Ta find the components at the end point we use

the proportic: 5 @ -8
e proporticn 2 \gw ence y, = Yy @L

and the relation  x, TYE  SEAS ek s SO R B S8ums e 4

( The proportionality of the components y to theiwr corresponding coefficients @ results from



the well known property of a geodesic on a surface of revolution, nomely the constancy of
the product: the sine of the azimuth by the radius of the parallel.)

For the solution of Problem 2 we use the series, that can be obtained from transfor

-med Legendre’'s equations (2), by solving them for x and y.

x=@Pag+@hY ak+ B¢ aq’+(39aki a4 sk’ +(@@lag*+ (ag ak)a@*ak’ + (ak) sk

y=@R) a5 +(@gaR)agak +(ak)ak® + (agak) agiak + (Bgak) agak’ + 3pak) ag'ak| <
x and y denote here the components of the geodesic at the initial point,i.e.

X = S cos A,

y = § sin A,
ayp and ak - the increments of the geographical coordinates from the initial point to the
end point,

AP = ¢, - @,

Ak = K - K,
lostly (ag), @, ...... in the generol form Tak¥) denote the coefficients (gependent on

the latitude of the initial point) by which the corresponding powers of the increments Ag' AKX
should be multiplied.

The numericol vaolues of the components are given in Table 2:, it should be remembered

that if the valuve of the components is to be obtained in metres the increments should be

given in tens of thousond of the seconds of arc, e.g. the increment of 1° should be expressed

by the number 0 36000000.
The computation of the series (5) leads us to the values of the components x, y,, from
which we can easily obtain the length of the geodesic:
s =Vxi+yt,
and the azimuth at the beginning of the geodesic:
A,—arcvtg-f-: 8 SRR SRS AR TR . 8

»)

To find the azimuth ot the end we con use the proportion:

. whence y; = vy,

Wi ERRY) L scosarmis Rt s am s 2

and the relation: x, = NS, - i,

from which we obtoin A, = arc tg -}’- 5 2% . . . i 8 8
2

") The proportionality of the components to the reciprocals of the coeffitients aK) results
from the following property of a geodesic ona surface of revolution: the product of the

sine of the ozimuth by the radius of the parallel is constont.




Hints concerning the Technique of Computation.
While computing it should be remembered that the principle of machine computing

is this: to record in writing os li*tle os possible. Thus it is_not advisable to write down the

valves of particular products of the power series 2 and 5; all the foctors should be prepored

in udvance, then multiplied in turn ond summed up Simultaneously, i.e. the product register
should not be cleared until the calculation of the function is completed.
The following is a convenient method of preparing the foctors for calculation:
First write down the terms of the first order:
X - y - or ap = Ak =
Then set in the setting- register the term of the first order of one of the variables and
multiply it by the volue written down: write down the result, multiply it by the value last writ-
ten,; write down the result, multiply it by the value last written; write down the result, etc.
in this way you will obtoin ~ without clearing the setting register the successive powe-
rs of the variable,
X
x?
X*
.

X

Take always the same number of decimals e.g.

x = —062152592 A¢ = —0.20324579
x? - + 0.38629447 - A@? = +0.04130885
X3 = — 0 24008203 aA@® = -0 00839585
x* = + 014922342 A@* = + 000170642

The further course of the calculation depends on whether the , table factors” @@@ SR

and (ag) @K) @4ak)........ for a given argument @ will appear in the prodlem once only,
or several times, i.e. whether the calculation concerns a single geodesic or a pencil of geode-
- sics through the vertex .

In the case of a single geodesic the most practicable method is this.

1) Take a strip of cardboard, 1cm wide, its length being equal to the width of the tabie of
functions. Place the strip on the table from which you are to take the , table factors"”, then
rule the strip with vertical lines sc es to aivide it into columns corresponding to those of
the table.

2) In the spaces thus obtained on the strip write down successively the corresponding powers
and the products of the powers, consulting all the time the headings of the table and the pre-
viously prepared table of powers.

3) Having filled up the whole strip, piace it over that line of the table which contains the
table factors for the neorest latifude with defect, then perform the multiplying and the
summing up, setting in the register the number written on the strip and multiplying it by the
number printed directly below it on the table. The colculotion completed (attention must be
paid to the signs )}, write down the result, denoting it as the value of the sought fun-

ction for the orgument - !¢ with defect).



4) Having cleared the product register pass the strip one line iower and compute in the same
way the value of the sought function for the argument 4 (@ with excess).
5) From the obtained values of the function far the arguments @_ and ¢4 , we may
denote them by f- and f4,compute the sought value f of the function for the argument
¢ by interpolation.
1t /s convenient to apply direct interpolation, i. e. to multiply the value of the function for
the argument with defect by the complement to the unit of the , interpolating frach'on"')
to multiply the value of the function for the argument with excess by the
interpolating fraction, and to sum up the results. This operation, expresed
by the formula:

fm (1-K)f-+kfs
we perform of course directly by computing machine.

In cose of a pencil of geodesics it is convenient to interpolote the volues of the

table foctors for the geographical latitude of the common vertex, and then perform a single
colculation for each radius of the pencil.

For the computing of the values of the table factaers itis also advisable to apply direct
Iinterpolation. Write down on a scrap of cardboard the complement to the unit of the interpo-
lotion fraction and below it the fraction itself, then pass the scraplE along the line
ond perform the successive multiplications (1 k- fk¢) f-

Note

Concerning the terms of the power series (2) and (5), except the terms with @ and @,
the linear interpolation gives the same results (within the limits of the stipulated accuracy
00001 and 0.001m) as those obtained by interpolation of higher order. Interpolating the
value of the term @ or @ by linear interpolation we risk a reduction of the accuracy
of the results, amounting in an extreme case (for a geodesic of the length of 100 km)
to 0*0003 and 0.001 m. If the accuracy is insufficient we can introduce a simple
yinterpolating correction”, which consists in diminishing the term (y) by the quantity
p., or enlarging the term @A) by the quantity q. The quantities p and q may
be obtained from the small tables given on the right margin. They are tabulated

for the argument k. We may also introduce a correction into the result, i.e. to correct

“The quantity k called here the »Interpolating fraction® is the ratio of the difference between
the given argument and the table argument with defect to the difference between the table

values of the argument with excess and with defect: Kk = :_W' ; € g. interpolating
from our tables for ¢ = 46°15'20" we obtain k = L& "= 70,3333 ... etc.

the obtained increment of the longitude aX (Problem 1) by the quantity p.y, or lo correct
the obtained component y (Problem 2) by the quantity q. ak. The above corrections, however,
are of very little significance; for the length of 100 km of the gedesic it would be logically
quite sound to ignore the corrections altogether. In the numerical examples given below we
are dealing with geodesics of the length of more then 100 km, and the corrections mentio -

-ned above have been infroduced.



Problern 1
@, = 50°45'10 2709 = 50°45'171182 K for interpolation = 0.171182, 1-—K = 0.828818
Given: S = 103275,242 m = 1,03275242 hk (hundred kilometres)
A= 127°0'0" cos A, = — 0,601815024
sin A, = + 0,798635508
Calculation of the components X = Scos A = — 0,62152592 y =S sin A= +0,82479275

and their powers. xF - + 0,38629447 yi- + 0,68028308
x> - — 0,24009293 y'= + 056109255
Xt = + 0,14922342 yi= + 0,46278507
Xt - ~ 0,09274622 Y- + 0,38170177

Calculation of the increment in latitude(To make the method quite clear the strip of cardboard is shown below as
¢ sample ==, placed on the corresponding fragment of the table. It is of course unnecessary to copy that
tragment while making the actual calculations).

7 0 0 - L5 T 0 ) > |

=Q62. 5’59? 058u8¢08 - 0,42281357 . 0366?9147 026?78%91 046?78507 -JNOOQZOJ '-028763?9? =0.1633 3055
H

as' | 523651327 | -3099508 | -0.72132 |-0.2501 |-001643 | 0.00348 | 000053 [aooou ~0.00038
46" | 3236.50400 | -31.01337 |-0.72202 |-0.25006 |-001645 | 000348 | 0.00053 0.00024 |-000038
|
Afgrogy —2032"45679 | 0,628818
agp = —2032" 45788 = -33'52"4579
AR joeeg — 2032"a6317 | 0,171182

¢, = 50°45'10* 2709
@, =50°11"' 178130 =~ 50°11" 296863
T T e ST

K= 0.296883
1-K= 0 703117

Calculation of the increment in long:tuce (cf. the note above).

f-@!ul@[@‘ Gy | & | @D | D | &

1032479275 l-057?6m71037967200 ! 055!092&5 ~D.1980 2617 1 ~0.34873356 | 0.21674695 | 0.123078391 0.38170177

45’ | 510163400 | 9771352 | 2.20911 |-0.62385 | 005180 | -004382 | -0.00200 | 000119 0.00017
36| 510344632 | 9780620 2.29214 -0.62481 005189 -0.08391 ~0.00207 o.00ng 0.00017
AK .00 4158" 08395 | 0,828818 A ¢
it ak = 4158" 33177  or if we take inta consideration
AK sooe  4159"53167 | 0,171182 ) corr. py. -0 00009  the correction p.y.

ak = 41583317 = 1°09'18" 3317
Ky= 22°20'15" 00
Ky= 23°29'33"3317
s a—————————  §
Calculation of the aumuth of the geodesic 1 -2 at point 2

@ = 5101.63400. 0.828818 @ = 5041.02591.0703117
N = 5101.944237 = 5041546925
5103.44632. 0.171182 | corzpy -0 00017 5042.78086.0.296883 | cor p.y.-0.00018
5101.94413 5041.54674
- o 082479275 .5041.54674 1.
ey @ 510194413 AGI5050%8
X2 = VS =yl = 063427571

081502876

Ar = arctg S

— 128497552, A, = 127°53'27" 397




Problem 2

Giver: @, = 50°45'107 2709 K = 0171182 1-K=0.828818 K, 22°20'15" 00
i @, =50°11"17"8130 K = 0296883 1-k=0703177 K2 23°29'33% 3317
g AP, — 33'52'4579 =— 2032"4579 = - 020324579 AK =1°09'18"3317 = 41583317 = +041583317
alculat, 12
¢ wa Yy : +0.04130885 ak? +017291723
theincrements 1, o -000839585  |ak® +007m190472
onaineEpoNe (o +000170642 ak* +002990037

Calculation of the compeonent x (To make the method clear the strip of cardboarol is shown
below as a sample <, placed on the corresponding fragment of the table. It is of course unnece -
ssary to copy that fragment while making the actual calculations).

(i— @20324579 __017291723 | 0.04130885 1 ~0.03514470 | - 000839585 . 000714301 0.02990037

45° 308974.478 3679.568 73.774 - 169.170 - 0.449 - 5636 - 0153
“5' 308975 364 3679 135 73.766 - 169.308 - 0450 - 5635 - 0.153
Xpasoras: = — 062152.5492 0828818
X = — 62152.592 m,
Xy -sonass = — 62152. 7997 0171182 T ————

Calculation of the component y (cf. the note above).

¢=50" GR) | Ggad | Gyak) | @'

37583377 ~0.06451634 0.07190472 ' 001717759 “-.’.7.0146,'433 ' =0.00343127 >

45' | 196015.629 | -11600.019 - 46.048 -155.932 0.891 - 0.005
46' | 195945.020 | -11602.808 - 46.054 -155.878 0.894 - 0.005
Y~ sovas: = 82484.1889 | 0.8256818
y = 82479. 2744
Ygsors = 82455 4794 | 0171182 corr Ak, 0,000

y = 82479.275 m
———————

Calculation of the azimuth at the initial point and of the length of the geodesic.

Ay = arc.tg. 27225, 132704482, A, =127°00

S = Vx’ + Y2 = 103275.242 m.

Calculation of the ozimuth of the geodesic 1-2 at point 2.

- 196015.629. 0.826818 Ak, 198372.319.0.703117
@ - 196003.7132 Q = 198351.8234
195946.020. 0.1711°2 ) (opy ¢ 198303.283.0296883) .o, ;o
196003.714 198351.825
- LR 62479.275.196003.714
vz ﬁ 196351, 625 W0z 0k

X = VS =yl = —63427.57

Az = arc.tg 8102876 _ grc tg (-1.28497552) A, = 127°53'27"397
~63427571 e



——

af@xﬁ?"ri KFYay?e.. gozie x=Scosh y-Ssinfl

Frzyrosi szerokosci geograficzneg a ¥

D HYPOSC linjt Geodezy ey wyrozona s selkach kilornels
Aazymul liny geodiezyyney w punk e Wiy Sc/onym

748" @ $Z) &¥D & @D 9 &) @r9 (3242
4 3238 05609 |-28 14308 |- ¢ 61739 |-0 25400 |-0 07370 | 0 ¢0270 | 0 00028 | 0.000177 } 0. 00028 |
7 3238.04668 |-28.75944 -0 67796 |.0 25398 -0 07372 | 0 00270 | 0 00028 | 0 00ar7 fo 00028
2 3238 03726 V28 77587 |- 0 67852 |-0 25397 |-0 0737% | g 0027t | 0 00028 | o 0o~ Vo 00028
| 3 3238 02785 28 79279 |-0 67909 |-0 25395 0 07375 | g po271 | 0 00025 | 0 0001 Vo vvo2s
L4 | 3238 01844 | 25.20850 | 0 61966 |0 25393 k0 07377 | 0 00272 | 0 00028 | 0 00017 |0 00025
5 | 323800903 }28.22498 |- 0 62023 -0 25392 |-0.07379 | 0 00272 | 0 60023 | 0 00617 |0 00028
6 3237.99962 |-28.24739 |- 062080 |-0 25390 |-0 07327 | 0. 00272 | 0 00023 | 0 00017 |-0 00028
7 323799027 [28.25781 |-0 62137 |-0 25388 V0 07322 | 000273 | 0 00029 | g 000/7 |0 00028
| & 3237.96080 V28 27425\-0 62194 |-0 25387 V-0 07324 { 000273 |0 00023 | g v00s8 |-@ 00028
9 3237 97140 2829069 |-0 62252 |-0 25385 |-0. 07326 | 0 00274 | 0 90029 | ¢ 00078 }0 00029 |
|20 323796799 [2830775 | 0 62309 |-0 25383 f0 67328 | 0 00274 | 0 60029 | ¢ 00078 |0 00029 |
77 323795253 }28 32367 |0 62366 |-0 25387 |-0 67329 | goo275 |0 00030 | 0 000/8 }o 00029
| 12| 323794378 28 34009 |-0 62424 |-0 25380 -0 07337 | 0 00275 | ¢ 00030 | 0 00078 O 00V2Y
73 | 3237 93377 2835657 |-0 62482 |0 25378 V-0 07333 | Qo275 | 0 00030 | 0 000s8 -0 00029
1_’4’ 3237 92437 |-28 37307 Fo 62539 |0 25376 V-0 01335 | 000276 | 0 00030 | 0 00078 |0 00029
15| 323797496 |23 38958 |-0 62597 |-0 25374 |-0 07337 | 00027 | 0 00030 | v 00478 |-000029 |
7 3237 90556 |-28 40670 |- 0 62655 |0 25373 -0 07338 | 0 00277 | 0 0vv3o | 0 00078 -0 00023
17| 323789676 |28 42263 -0 62773 -0 25377 |0 01340 | 002y | o ooozo | 0 00078 000029
78 | 3237 88675 {28 43977 |~g62770 -0 25369 }-0 07342 | go0277 | 000031 | 000078 |-0 00029
719 | 323787735 Vo8 45572 |-062828 025367 007344 | 000273 | 000031 | 000078 |-0 00029
(20| 323786795 | 28.47226 |-0 62887 -0 25365 |-0 07346 | 500278 | 0 00037 | 000078 |9 00529
127 | 3237 85655 |-28 48885 |-0 62945 |-0 25363 |0 07347 | 200279 | 0 00031 | 0 00or8 |0 00029
22 | 3237849735 |-28.50544 |~063003 |-0 25362 V-0 07349 | 000279 | 0vd003! | gooor8 |-0 00029
23| 3237 83975 }28 52203 |-0 63067 |-0 25360 -0 07357 | 0 00280 | 000037 | o poorg |0 00023
(24 ) 3237 83035 |29 53863 k063720 |-0 25358 |-0 07353 | 0 00280 | 0 00032 | 9 00018 [0 00029
25 | 3237 62095 }28 55525 |-0 63778 |-025356 |-0 07355 | 0 00280 | 0 06032 | 0 veors8 1i?.a_t_{gz_s_
26 | 3237. 87756 |28 57788 |-0 63236 |-0 25354 |-007357 | 000287 | 0 00032 | 2 000rg |0 00029
27 | 3237 .802/6 }28 58857 |-0 63295 |0 25352 |-007358 | 0 00287 | 0 00032 | 0 000/8 [0 00029
| 28| 3237 79276 }25. 60576 |0 63354 |-0 25350 |0 07360 | Qoo282 | 0 00032 | o 0oos8 0 00029
1 29°| 3237. 78337 [28.62782 |-0 63472 |-0 25349 -0 0r362 | cov282 | 000032 | 200078 }o 0o03¢
130 | 3237 77395 |28 63849 V0 63477 |-025347 |0 07364 | 000283 | 000032 | 0 00078 |0 60030
»; 31| 3237 76458 |-2665577 |-0.63530 |-0 25345 |-0 01366 | 0.00283 | 0 00033 | 0 0cor8 |-0 00030
| 32'| 3237.75579 |28 67186 |0 63589 |-025343 |-0 07366 | p 00283 | 0 coo3s | © 000s8 Yo oooso
| 33| 3237 74560 V28 68657 |0 63648 |-0 25347 |-0 07369 | 0 00264 | 0 00033 | 0 00078 Lo 00030
| 34 | 323773640 |28 70528 |-0 63707 .0 25339 |0 071377 | 0 po2r84 | 0 co033 | 0 00078 |0 00030
(35 3237 72707 |26 72201 [0 63766 L0 25337 |-0 07375 | 000285 | 0 00033 | 0 00078 |0 00037 ]
36| 3237 77762 |28 73874 V-0 63826 |-0 25335 |-0 07375 | g 00285 | 0 vo0ss | 0 coors |0 vooso
|37 ) 3237 70823 [ 28 75549 |0 63885 |-0 25333 Vo0 07377 000296 | 0 00034 | ¢ voore o 00030
| 28 | 3237 69884 |28 77225063944 |-0 25337 -0 07379 | 0 00286 | 0 o034 | 0 00079 |.0 00030
1 39| 3237.68946 |-28 78902 -0 64004 |-0 25329 -0 07387 | 0 co2s6 | 0ovo3u | 000or9 Y0 00030
(40| 3237 68007 |-2680560 |-G 64063 |-0 25327 |-0 07382 | 0 00287 | 0 00034 | 0 00079 |-0 00030
l41 | 323767068 |-26.82258 |-0 64723 |0 25325 |-0 07384 | 0 00287 | 0 00034 | ¢ 00079 Lo oco30
| 42°) 3237 66730 |28 83939 |-0 64783 |-0 25323 |-0 0/386 | 000288 | 0 00034 | 0 09979 |5 00030
43| 323765797 |-2885620 |0 64243 |-0 2532/ |-0.07388 | g vo2s8 | 0 00034 | 0 00079 Vo 00030
44| 3237 64253 |2887302 V-0 64302 |-p 25379 |0 07390 | 0 00259 | 0 00035 | 0 000r9 Vo 00030
45 | 323763374 |-2668 986 }-0 64362 |-0 25377 |-G 07392 | 0 007289 | 0 00035 | 0 00079 |0 00039
46 | 3237 62376 |-28.9°677 -0 64422 |-0 25375 |-0 07394 | 0 00289 | 0 00035 | @ 000r9 |0 00030
47| 323767438 |28 92356 }-0 64482 |-0 25373 -0 07396 | 0 00290 | 0 00035 | @ 00079 |000030
48| 3237 60500 |28 94043 }-0 64542 V-0 25377 |-0 ©0/398 | 0 02290 | 0 00035 | 0 000r9 |0 00031
49| 3237 59567 |-2895737 |0 64602 |-0 253009 |-0 07399 | © 002397 | 9 00035 | @ coor9 |0 00037
50| 3237 38623 |28 97420 |-0 64663 |0 25307 |-0 07407 | 000297 |0 00036 | ¢ 000r9 |0 00037
51| 3237 57685 |28 99777 |-0 64723 |-0 25305 |-0 07493 | 0 00292 | 0 000c3s | @ 00079 |-0 00037
52 | 3237. 56748 |29 00802 -0 64783 |-0 25303 |-0 07405 | 0 00292 | 0 voose | G 900r9 |0 0003/
53| 3237.65870 V2902494 |-0 64844 V-0 25300 |0 07407 | 0 00293 | 0 vov3e | ¢ 00079 @ 0003/
|54 | 3237 54872 V29 04188 |-0. 64904 025298 |-00/409 | 0 00293 | 0 00036 | © 00079 [0 9003/
35| 3237 57934 f29 05883 |-0 64965 |-025296 |-007%477 | 0 062393 | 0 00oie | 0 00079 F0.00037 |
56| 3237 52997 2907579 -0 65026 |-0 25294 |-0 07413 | 0 0029, | 0 voo3e | 0 Vo0’ -Q 0003/
57| 3237 52059 2909276 |-0 65087 |0 25292 |-0.0/4/5 | 000294 | 0 09037 | 000079 | g pgo31
88| 3237 5772229 70974 |-0 65148 |-0 25290 |0 07477 | 000295 | g ooesy | 0 0oory Lo 00037
59| 32375078529 72673 -0 65209 |-0 25285 |0 07479 | ¢ 00295 | o ocvsy | 000079 ,,’_ 00037
07| 3237 49247 }29 14373 |- 0 65270 |-0 25265 |-0 07427 | 000295 | 606057 | 600579 |-0 50037 ]



AR DYDY B D2y

Przyrost dlugosci peoprariczng ¢/ ak

gore X ScosA y=Ssunh

YPOST Yyl POOTEZYINE) WyrOIOND b SEIKOS Atloymed!

|- A azymut linyi §eodezyney w punkcie wyysconym \Foprowao
Zz @ &) & @ a» | axd | @ | aw o
‘[L 014824 68414 |83 86603 1 65297 | 0 456594 | 0 03904 |- 0 03279 |-0 00738 | 0 0oose | 0 00017 | x’ ,o_;
7 | 4826 23686 |§3.94207 | 1. 85527 |-0 48666 | 0 03970 |-0 03225 -9 0o738 | g 00084 | 0 00011
| ?‘ 4827 79499 |B4.07879) 7. 85757 -0 «8739 | 0 039s7 V-0 03237 |-0 00738 | 0 0dogl |0 00 ¢
| 3" | 4829.35253 |gy pg4i0| 7 85988 |-0 48872 | 0 03923 |0 03237 |0 00739 | 0 00084 | € 00011
| 4" 14830 97 749 |84.77070| 7. 86279 |-0 48885 | 0 03930 \-0 03242 |-0 00139 | 0 00084 | o voors i
| 2\ 4832.47787 |84.24709) 7 86450 |-0 48957 | 0 03936 |-0 03248 |-0 00739 | 0 00084 | 0 900/ 1
| 6 4834 03367 | gy 32356 7. 86682 |-0 49037 | 0 03943 }0.0325% |-0 00739 | 0 vo0gs |0 00011
7 4835 59690 | g4, 40073 | 7 86975 |-0 49:04 | ¢ 03949 0 03260 |-0 00140 | o 00085 |0 ovo 1!
| 8" |4837 16754 |gs. 47678 7871747 |0 42/77 | 0 03956 |0 73266 |0 00142 | o 0085 |0 Vo0 s!
| 9 4838 72762 |84 55352 1.87380 -0 43257 0 03963 |0 03272 |0 0040 | g ovogs } O VoS 1
| 70" | w840 29572 |89 63035 | 7 876/4 |-0 #9324 | 0 03969 V0 03276 [0 0074/ | © 00085 | 0 00011 R
11| 2847 86405 |84. 70727 y 87847 |- 49398 | o 03976 [0 03284 |-0 00747 | ¢ 00086 | 0 09072 -2
72 V4843. 43447 | 84.78428| 7 8808y |-C 49472 | 0 03983 fp 03290 |0 00747 | ¢ QU086 | G 0IC f2 Z |
13" 4845 00620 |84.86 138 7.88 376 |-0 99546 | 0 03983 |-0 03296 |0 00742 | © 0086 | 200072 ‘or | s |
74 | 4846 57943 |8 93857 | 7. 88557 | ¢ 49620 | © 0399y |-0. d3302 \-0-00/42 Oogosé6 ¢ 0odrs2 | 002 |+
75" | 4648 15409 |65 07565 7 86 736 |-04 9697 | 004003 |-0 03308 | 742 1009036 [0 q0072 | o037 |
76 | 4849. 73079 |85: 09322 7 89022 |-C 49768 | 0 04008 Lo 03374 Lo 00743 | 0 00086 | @ 00072 | v ok 3
17 | 4857 30773 g5 r7068 | 7 89258 V-0 49843 | v c4or6 |0 03327 o 00143 | 0 0oosy |0 G072 3
18" | 4852.88677 |85 24822 7 89494 |-€ 49277 |0 04023 Lo v3327 |0 00743 | 0 0008y |2 00012
19 | 4854 46774 |85.32586 | 7.89731 |"€ 49392 | 0 04030 }0 03333 |G 00744 | g 9oI8) |0 GO012
20 |485¢ 04900 |85 40359 |/ 893968 |-0 50067 | 0 04036 |0 03339 |-0 00749 | 9 00087 | 0. oocr2
21"\ 4857 63232 |gs 6747 |7 90206 (050742 | g 04043 |0 03345 ¢ 00/44 | 0 0o0gy 0 ooo12
22 |4859 27708 o5 55932 | 7 90444 |0 50277 | o o4es0 V003357 Vo 00745 | 0 oovss |2 09972
23" |4860. 80329 g5 53733 1 90662 |0 50292 | 0 clo57 V0 03357 o cer45 | 0 0aoss | o vvor2
20" |4862 39095 85 prs542| 7 90921 |0 50367 | € 04063 0. 033 ¢ 03 o o0or4s | @ deo88
25 | 4863 98006 |85 79360 | /.97 160 |-0.50442)| 009070 |-0.03370 |0 00746 | 9 00058 | il
2¢ | 4865 57063 |85 87768 | 7. 97400 |-0 50578 | ¢ 04077 |-0.033% |-c vorte |0 vovas | 2 0072
| 27 V4867 16265 |85 95024 | 7. 97640 |-0 50594 | .0 4084 |-0 03382 V-0 cor4s |0 00ass |9 99972
| 28 | 4868 75673 |66. 02870 | 1. 97880 Vo 50670 004091 -0 03388 | -0 o147 |0 00059 | O GOCT2 || d 25 | 1y
29" |4870 35107 |86 10725 | 7 92727 V-0 s0r4s | ¢ 09098 |-C 03395 |-C 00147 Yo 00089 | 000072 | 030 |15 |
30 |ws77 90747 |86 718589 | 7 92362 |-¢ 50822 | 0 04705 |0 03407 |-0 00757 J0 00069 |0 00072 | 035 77 )
37 |4873 54533 |86 26463 ) 1+ 9260¢ |0 50898 |0 vv?/2 |-0 03407 |-© 0048 o 00083 'y ‘5
32" \4875 14466 85 34345 4 92846 Vo 50974 Va0 09778 |.p0 03473 [0 00748 Y0 00089 ’8
33 | 4876 ~4596 |G 42237 | 1 93088 |-0 57057 |@ 09725 | ;s 93420 | € Qo4 Y 5 0eI30 r?
34" |vara 34772 |66 50738 | 7 63337 Vo 57727 |0.04132 |-0 03426 |0 00749 |0 00090
(35 | 4879 957475 |d6. 28049793574 |0 ,,;g., o_g_{// 729 |0 03932 }-0 o¢ {4:9 7 390
3¢ | 4867 55666 |86 659687 93877 |-0 57287 | €. 047 %6 |-0 03439 | .0 0O 747 ¢ 2 00012 | 0 5¢
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52 3233 73343 V3> 37355 |79 98785 [0 23682 |-0 02594 o ov573 o ooodg 0 20345 Vo o0068
52| 3293 72485 |4, 53909 -5 98892 V-0 23877 Vo 226c0 |0 2057% |5 vooss © 20045 Lo 2ooes
S4 N 3233 21586 ).37 36036 b0 98999 Vo 2357 V-0 02604 |0 00575 | & 00099 2. 00245 -0 02043
SS) I233 20708 F37 38364 V-0 F9s07 V0. 25666 |~o0 c2s08 | 2 €2576 | 0 072099 | 0 o745 -0 00vss |
88§ 3233 69830 V37 40éa4 (-0 99275 Vo 23660 |-0 c2673 |0 20577 PR rEL 0 002%6 Vg ocoed '|
57 | 3233 6e9s2 b1y 43029 |¢ 99323 Vo 23654 (-0 c2677 |o 005Y8 2 00092 0. 202¢8 |0 00068 |
58 | 3233 6407% L3 45367 T 0 9943s [0 25649 0 CZ627 | o 00579 2 00099 ¢ 00046 -0 20063 |
39| 3233 6759y fi7 42638 "0 99539 '@ 23643 Yo 02525 |0.00580 | 2 ososg | 0 2004¢ Vo voces
60 | 3233 5313 faz swose \-© 99647 |0 23637 Vo 02628 |0 09587 | 2 ocs00 | 000040 |0 cocsa




Przyrost dlygoscs siczne,
4 wc/ql 00k Zy/77¢) zon0 & Serkoch kilormelran
AL DY AEDxY SGD XY +..... gotrre x+Scos By Ssin loymu/(:q/gem.gng}/%:nkﬂe wySeromm r——

Ul 90 | @ | aw] o]l [ [aw] ] @ |“5"
[ 3626, 20657 | 125 77026 | 3. 26890 |-0. 93625 | 0. 06327 V-0 07302 Y0 00374 | 0. cO2/3 | 0 00035 X 2
1" |5626 53903 |r25 84077 | 5. 27373 [-0. 93782 | 0. 08344 |0 07377 |-0. 00375 | 0 00278 | @ 00233
2" V3630 87570 | r2s5: 97027 | 3. 27857 |-0 93937 | 0 08360 |- 07332 V0 o037s | 5 ovzss | @ 90033
3 | F533. 27390 | r26 rooss | 3. 28342 € 94097 | 0 08377 V-0 07346 Vo 00277 | 0 00245 | £ 0033
4 |J635 55452 | r26. 23702 | 3. 28027 |-0 9s24g |0 08393 |-2 07363 |0 c037e | 0. 00278 |0 OO0y ;
3" 5637 #9757 | r26. 36767 | I 29374 }C P vey o 08410 -0 07379 -0 00379 0 o026 | C 00033 g-
6 JE6¢0 24305 | r26. 49250 | 3 29802 V-0 94567 | 0 00426 Vo 07394 o 00360 | o c02r7 | g 00033 ‘:’ 7

| 77 |s€42. 59097 | 126 62352 5 .04, |70 94777 | 0 08643 Vo 024v0 |-0 00387 | 2 00277 | 5 00033 || s ’
8" |$644 94732 )726. 75472 | 3 30785 |0 9497% | o0 08459 V.o ové2s [ O 90382 | 000278 | 0 00033 eor 2
Q' |J642 29472 726 86671 | 3. 35277 [0 $5037 | 0. 08470 V-0 07447 [ O 00387 000278 | 0. 90033 as3 v
10" | 5643 64936 | 727 07769 | 3. 37763 |0 95759 | 0 08493 Vo 0757 |-0 00384 | 0 002s9 | 0. 00234 || v 5
11" | 5652 coros | 27 #9045 | 5 32255 |.p 95347 | 0. 08570 Vo 0772 |-2 cosss | 2. 20219 | 5 00034 | 4os | ¢
12 \S654. 35320 | 727 28740 | 3. 32749 V-0 95505 |0 006526 V0. 02408 .o 00386 | 0 90222 | 0. 00esi || 406 | 4
73" |5656. 72980 | 727 41354 | 3 33243 |0 95663 |0 08543 Lo 07504 to 00387 | 0 99220 | g coosk || ve7 | &
%' |s65@ 0040sl727 54586 | 3. 33739 |-2 95522 | @ 08560 }0 07520 |0 s03ss |0 00227 [0 00034 || o8 | 4
15"\ 566r. 46239 | r27 67838 | 3. 34235 |-0 95987 | 0 08577 Vo 07536 Vo ce3s0 | 2 00221 | 0 co034 o9 7”0
16 | 3662 83238 | 12 grr08 | 3.34 792 |0 94740 | 0 08594 | o 0755y Vo 00390 | o co2zz | o ce03s || are | o
17' | 9660, 20484 | 427 94395 | 3 35237 o 9300 |2 08677 Vo o756y |0 00397 |0 00223 o 00034 oz ’3
18 | 5668 57977 | 726 orvoq | 3 35730 |-0.96 460 | 0 08628 Vo 07583 Vo co39z | o cozez |0 00034 || o | s
79 |5620. 95779 | 728. 27037 | 3 36230 |0 96620 | @ 08445 fo 07509 o 00393 | 0. 0224 |0 Poo34 | oy | 77
20" |56€73.33708 {728 34377 | 3. 36737 |-0 96781 | 0 08562 |-0 07675 V-0 00394 |0 00224 | 0. 00034 als 79
21 |S675. 71946 | r2d 47742 | 3 37237 -0 96942 | 0. 00699 .0 07637 Lo 00395 | 0. 90225 | 9 0003% o2 20
22 \T678. 70432 | 728 61725 | 3 37737 |0 #7703 | O 08C97 Lo 07648 |o 00396 | 0. 00225 | p pooss riz 22
23 |Seao. 49768 | 728 74528 | 3 35247 |0 97245 | 2 08774 Lo 07564 Vo o039y | 200226 |, sp035 || 426 | 23
24’ | 5662, 6753|728 87950 | 3. 38746 |0 97427 | 2 08737 Lo orsge |0 00398 | @ 90226 | o ovcas || 0z | 2¢
25" |\5€85 27388 | 729 01397 | 3. 39252 |-0 97583 | 0 08749 |-0 0796 [0 cox09 | 0 00227 | 0. 00035 || €28 | 25
26 |5687 66673 | 120 74852 | 3. 39 7359 |-0. 97757 | 0. 98766 Lo 077713 Lo 00400 | 0 eo22s | 9. 90935 || a¥e | 2¢
27 |5600. 06699 | 1og 28335 | 3 40265 0. 97974 | 2 96786 L, 02729 Lo oobosr | 0. 00228 | 0. 00035 || 435 | 28
22" (6692, 46596 | 129 47830 | 5. 40776 |0 98077 | 0 P8827 |, oyt Vo coboz |0 oo2ze | 0.00035 || dke | 3
29 |S5c0i. 86834 |r29 55348 | 3. 47285 |-0 92247 |0 00879 |02 07762 V0. 00404 |0 cc2z9 | 2 29035 | eis | 4,
M | 5697 27323 | 125. 66886 | 3. 47797 }o 90g4es |0 08836 |-0 07778 Vo cosos |0 00230 | 9.00035 o5 | 2
31 | 5699 68065 | 129 g24¢3 | 3 42309 |-0 95569 | o 06854 V-0 07795 |.a 00405 | 0. 00230 | @ G008 || o | 31
32 | 5703 09059 | 129. 95079 | 3. 42827 |~2 98734 | ¢ 0687y |@ 07677 Vo coéer | o cozar | 9. Q005 e6r | Jo
33" | 8706, 20306 | t30 09615 | 3.43337 V-0 98595 | a cases |-¢ 97820 Vo0 océes |a o232 | 0 00035 ais | 2
34 |\ 5708, 91800 | 730 23230 | 3 43852 |-¢ 9906¢ | 0 090y |=0 07844 [0 P0408 | 0. 00232 | © 00036 g% 2¢
35 Vo709 33559 | 730 36855 | 3 44368 V-0 99229 | 0 08925 |-0 07061 V-0 cokro | 0. vo233 | 0 20036 ar 25
36 |\I5777. 75555 | rso. 50479 | 3. %4085 |.p 290395 | p 08943 Vo 27878 o cobr7 | 0 00233 | p 00036 o7 24
37"\ $724. 17827 | 730, 64793 | 3 $5%03 o 99561 | 0 08960 Va 07895 po C0%r2 | 0 00234 | p OG0OIF ate 23
38" V59/68. 60343 | 130, rYEEy 3 45922 Vo 99728 \ 0 08928 V-0 e79s1 Y0 004r3 |0 c0234 | o 00036 d7e 22
39 |\ 37/9. 23773 |730. 97602 | 3 45442 -0 99895 | 0. 06995 |-0 o725 V-0 co4ii | 0. 00235 | 0 0003 aso 20
40" | 3721, 46139 | 131, 05333 | 3 %6964 |- 7. covez | 0 05074 V-0 o0ve4s Vo c0kis | ¢ 00236 | 0 00036 abe 9
41 5723 89427 | 34 19086 | 3. #7986 | 4 00229 | 0 09032 Vo C79€2 Vo coktE | 0 02236 | 0 0003€ o8 | o>
47 | 5726. 32929 | 737. 32859 | 7. #8909 L 7 o030y | ¢ 29050 Vo COT879 | o cokt” | 2. 00237 | p 00037 } ues | 15
45" 5720, 76763 | 737, 46651 | 2 #8533 Ly voses | 0 09069 Lo 07996 Lo vowE | 0. 90237 | g 007 || das | 13
44 5737 20604 |737. 60463 |3 %9059 k7 o0 734 | C 0908y 2 ¢B043 Yo 00%20 | O G0238 | 0 00037 5o ”
&5 V5735 05772 V739, 7429¢ | 3 49585 |1 00903 | C 09705 -0 08030 \-0. 00427 | 0 00238 | £ 00237 2% 10
4 ) 536 0067y \r31. 5or48 | 3. 50772 |y 27072 | 0 09723 Y- 00047 Vo 09922 | o vo239 | 0 0003y || 08 | 9
47" V57205 Sws00 | 732 02020 | 3 5V64S .y or24s V0 09147 Vo os0s4 € FC¥2I |0 00280 | p co03) “:" s
48 | 5740 9958, 732 25972 | 257770 L, prirs |0 29160 Lo cposz |0 20v84 (0 00280 | 4 poozy || 9% | 7
49 | 5743 44927 {732 29825 | 3 577 | ;. 07582 |0 09778 Vo ososy bo overs |0 00241 | p pco3z | @5 | s
0 | 5745 90852y \r32 ¢3 757 ) 3. 52232 V-7 or>s2 Y o o9r87 (-0 28716 2 Co4L2E 0 00241 | ¢ C0037 nse 5
51 \ 5748 96379 | p32 57709 | 3. 52765 |-7 01522 | 5 09275 Vp 08734 |-0 00427 | g pp2éz | 0.00038 as7 | +
32 \8750 624357 \v32. 71582 ) 3 532395 V7. 029%8¢ V 0 08234 Vo c8r5y V-0 00428 | g 00243 |\ o co03E q93 ®
3 N Sr5D. 25876 | 732 £5675| 3 53833 |1 02266 |\ o 09252 o 28769 o 20430 0. 00243 } o o008 %9 ’
5¢' | 5758 M504 | 732, 99668 | 3 54369 |7 92433 |0 caz2ps Vo 08788 V0. 00437 |0 00244 | 0 00038
55\ 5758 22474 733 73222 | 3. 54905 V) o2670 | g 05230 _»a 0E204 V-0 00#32 { 0 00245 | O 0038
56 | 5760 69575 1733 27776 | 3 55444 V1. 02782 | g v @Iog Vo 08227 Vo 00#33 | 0 90248 | 5 00236
57" |37€3. 76997 | 133 47850 | 3 55983 |7 02955 | 0. 09227 Lo 08239 o 0okIL |2 00248 | p 00038
38 | 5765 64602 | 733. 559457 5 5psa3 |7 03729 V0 09345 Vo osexe PR 02435 {0 002466 | g ppo3g
59’ |5766. 72 629 \733. Y0060 | 3. 57084 V-7 03302 |2 o365 Vo vozvg po. 20436 | o0 0c2¢7 | o 00038
€0° \ 5770 00638 | 733.84794 | 3. 57606 |-1. 03476 | 0. 09306 [0 085292 |-a 02438 {0 0024d | & 00038 j




Jloczyn dlugosci linyi geodezyne/ przez COSINUS azymulu v

B 2P, w2 s X przyrosl szerokosc 9eopr wyrazony x ozesigikoch ysiecysck-
" X Q?‘y aKak CPoafc..  goe AA;{;/I!{OJI d/uyas'a;pqug' gozg;)yugr/eyq/&aco 4’-‘/?(55// J(fy(/%
2 e @D 1 @D [ wtd | D | @rad ] @O
o’ 308827.263 3733.786 T4 8% - 146.109 |- 0217 |- 5. 779 |- 0. 085
7 308828.767 3733.567 74.809 - 146.250 |- 0279 |- 5778 |- 0 086
2’ 308 829.059 3733.334 74.805 |- 746.390 |- o0.220 |- 5772 |- 0 086
3’ 308829.956 3733 706 74. 801 |- 7146.537 |- o227/ |- 5772 |- 0 087
4’ 308830.854 3732.877 74 797 |- 146.671 g.223 |- 5712 |- 0.087
5’ 308837.7571 3732.647 74 792 |- 7146.872 |- 0 224 |- 5. 772 |- 0 0388
6 308832 649 3732.415 74 788 |- 746.953 |- 0.226 |- 5717 |- J 088
7’ 308833.546 3732./82 4. 783 |- 147.093 |- 0227 |- 5711 |- 0 038
8 308 834 444 3737.948 74 779 |- 147234 |- 0228 |- 5717 0 089
9 308835.347 3737.773 74 775 |- 747.374 |- 0230 |- 5.770 0089
10’ 308836.238 3737.476 74.770 |- 747.575 |- 0.237 |- 5770 |- 0.090
77 308837.135 3737 238 7%.766 |- /47,655 |- 0233 |- 5710 |- 0090
72’ 308838.032 2730 999 74 767 |- 747 796 |- 0234 |- 5. 709 |- 0090
73 | 308838930 | 3730 758 vy 757 |- 74793 |- o235 |- 5709 |- o091
74! 308839.827 3730 5/7 74 752 |- 148077 |- 0237 |- 5.709 |- 0091
75 ) 308840.724 3730 274 74747 |- 148277 |- 0238 |- 5708 |- 0092
76 308 847.627 3730 029 74.743 |- 748 358 |- 0240 |- 5.708 |- 0092
17 308842.517 3729 784 74738 |- 148498 |- 0247 |- 5.708 |- 0093
18 308843 414 3729 537 74 734 |- 748.639 |- 0242 |- 5 %7 |- 0093
| 79 | 308844377 3729 289 w729 |- 748779 |- 0244 |- S ywr |- 0093
20 | 308845.208 3729.040 74,724 |- 748920 |- 0245 |- syor | 0094 ]
27 308 846.704 3728789 74.779 |- 749.060 |- 0247 |- 5706 0094
| 22‘ 308 847.007 3728 537 7 715 |- 749.207 |- 0248 |- 5 706 |- 0095
| 23 308847 898 3728284 4.770 |- 7149347 |. o250 |- 5. 206 |- 0095
24 308848 794 3728030 74705 |- 149.482 |- 0257 |- 5705 |- 0095
25" 308849.69/ 3727774 | 74700 |- 149622 |- 0252 |- 5705 |- 0096
26 | 308850 587 3727.517 4. 695 |- r49.762 |- 0254 |- 504 |- o096
27 308857 483 3727 259 74697 |- 749903 |- o255 |- 5704 |- 0097
28 308852.380 3727 000 “.636 |- 150043 |- 0257 |- 5 704 |- 9097
29 | 308853.276 3726.739 74.687 |- 750784 |- 0.258 |- 5703 |- 0098
30 | 308854772 | 3726 477 74676 |- 150.324 |- o259 |- 5703 |- 0038 |
| 37 303855 068 3726.274 74 671 |- 150 464 }- 0267 |- 5703 |- V098
i 32 J08855 964 3725.949 74 666 |- 750605 |- 0262 |- 5.702 |- 0099
} 33 308856 860 3725 683 74.667 |- 750 745 |- 0264 |- 5 702 |- 0099
| 24 308357756 | 372546 | 7y 6356 |- /50885 |- o0.265 |- S5 7! |- 07100
35" | Josss8 652 | 3725748 | = 757.026 |- 0266 |- 5707 |- 0100
| 36 308859 548 3724878 - 75/ 766 |- 0268 |- s 70 |- o0.100
i 37 305860 443 3724.608 - 157.306 0269 |- 35 700 |- a 107
38 308867 339 3724.336 - I57.447 |- e27 |- s, Y00 | 0707
39" | 303862 234 3724 062 - 7157.587 |- e¢272 5. 700 0102
40 3088563 /30 3723738 - 737.727 |- 0273 '.’""'3-'6'9-9’::.. 0 702
47 308 864. 025 3723.5/2 - 7157.867 |- o275 |- 5699 |- 0 103
42 308864 927 3723.235 - 752.008 027 |- 5.698 |- 0 703
43 308865 8/6 3722.956 - 152748 |- 0278 |- 5698 |- a 103
\ 44 303866712 3722.677 - 752.288 |- 0279 |- 56398 |- Q104
45 308867 607 | 3722 396 - 7352 428 |- 0280 |- 5697 |- 0704
46 308 868 502 3722 174 - 752 569 |- 0282 5697 |- o 105 |
47’ 308869 397 3727830 - 152.709 |- 0283 |- 5696 |- 0708
48 | 308870292 3721.546 - 752 849 |- 0285 5696 |- 0105
49’ 308877 187 3721.260 - 152.969 |- 0286 |- 5696 |~ 0706
50 1308872 052 | 3720373 | - 753,729 |- 0288 |- 5695 |- 0706
57 368872.977 3720 684 - 753270 |- 0289 |- 5695 |- a 707
52 308873 8/ 3720 39% 74.560 |- 753.470 |- 0290 |- 5694 g 707
53 J088 74 766 3720.703 74 555 |- 753.550 |- 0292 |- £694 |- 0 108
54" | 308875667 3779.817 74.549 |- 153.690 0293 |- 5694 )- 0708 |
557 308876.555 | 3779.57§ 74 544 |- 153830 |- 0295 - 5693 |- 0708
56 308877 450 3775.223 74.538 |- 753.970 |- 229 5693 |- 0 109
57 308878 344 3778.927 74532 |- 754.770 |- 0297 |- 5693 |- 0 709
58 308879.239 3778.630 v4.527 |- 754.250 |- 0299 |- €32 |- o 7/0
59 308880. 133 3718.331 74 527 |- 754397 |- 0300 |- 5697 |- a 110
60" | 3088871027 3718.032 74,575 | 754.531 |- 0302 |- 569/ |- 0770 |




Jloczyn dtugoscs linyr yeoo’ezy/ﬂ ¢/ przez SINUS ozymutu ¥
J/,,, -@d‘am@d’ . pore

2 Ypzyrost szerokoscr geopr wylOzoNY K Trresiathach Hysecy sek tuky

AADRYIOS! dfugoscr  geopr NyroZony w dbrésigikoch Lysiecy sek tuku

| Ayarowha inter-

7 ) hd | > | ar=dh | ot e akom
0’ 207267. 454 |- 1717126 638 |- 44 847 |- 764.599 0.438 |- 0 076 ~ 2
7’ 207200.686 | 11129.584 |- 44.850 |- 164.547 0.447 |- 00716
2 207733.899 |- 71132.529 |~ 44.859 |- 764.496 0.443 |- w0 ors6
3 207067.095 L 1135 473 |- 44.868 |- 764-445 0446 |- 0076
4’ 207000.274 V-71/38 417 & 44.877 |- 7164.393 0449 |- 0075
& 206933. 434 V- 17741.359 |- 44 886 |- 764. 342 0457 |- 0075
6 206866.577 | 17744 301 |- 44895 |- 764 297 0454 |- 0015
7 206799 703 |- 11147.241 |- 44.904 |- 764.239 0.457 |- 0015
8 206 732.810 |- 77750181 |- 44.973 |- 764. 788 0459 |- 0.07%5
9’ 206 665.90/ |- 717153720 |- 44.922 |- 764.737 0462 |- 0075
F 10’ 206 598.973 |-711156.057 |- 44937 |- 764 085 0465 |- 0.0/5
17’ 206532 028 |-11758 994 |- 44 939 |- 764.034 o467 |- 9075
72’ 206465.065 |-177767.930 |- 44.948 |- 763.3882 0470 |- 0075
713" | 206398.085 |-7164.865 | 44.957 |- 763.937 o473 |- o005
74 206337.087 |-77767.799 |- 44966 |- 763.879 0 475 |- 2075
75" 206264 071/ |-77770. 732 |- 44975 |- 763.528 0478 |- 0075
76’ 206797 038 |-77773.664 | 44,983 |- 763 776 0 487 00/%5
7y’ 206729.987 |- 11176.596 |\~ 44992 |- 763. 725 0483 |- 0015
78° 206062.979 |- 11179.526 |- 45007 |- 763 673 0486 |- 00715
79 205995.833 |-71782.456 |- 45.009 |- 763 622 0.489 |- 0014 |
20 205928.729 |-77785.384 |- 45078 |- 763.570 0497 |- 0074 |
21 2058671.608 |- 17788.372 |- 45027 |- 763578 0494 |- 0074 +
22 | 205794.469 |.77197.238 |- 45035 |- 763 467 0497 |- ocors4 g
23 205727.313 |- 77194.764 |- 45 044 |- 763 475 0499 |- aqor4 2
24" 205660.740 |- 11797.089 |- 45052 \- 763 364 0502 |- 0074 &
25 | 205592948 |- 77200072 |- 4506/ |- 763.372 0505 |-  00/4 a7t 7
26 | 205525739 |- 77202.935 |- 45.069 |- 763 260 0508 |- ©0or4 02 /
27 205458 573 |- 11205.857 |- 45078 |- 763.208 as70 |- oy 03 2
28 | 205397269 |- 77208778 |. 45086 |- 763.757 05713 |- 0074 04 | 2
29" | 205324.008 |- 77217.698 |- 45095 |- 763.705 9576 |- 0074 a5 | 2
30’ 205256.729 |- 771274. 678 |- 45.703 |- 763 053 9578 |- 0074 06 | 2
37 205789.432 |-772/7.536 |- 45.772 |- 763.002 0.52¢ |- 00r4 or | 2
32 205722 118 |- 77220 453 |- 45.72a |- 762.950 0524 |- Cor4 a8 /
33 205054.787 |- 77223.369 |- 45.728 |- r62. 898 0526 |- 00/ a9 | 1
3% 204987 438 |- 77225.285 |- 45.737 | 762. 846 03529 |- 0074 1o
35’ 204920 077 |- 77223 799 |- 45. 745 |- 762. 794 0 532 |- 0074
36" | 204852 687 |-7/232.773 |- 45153 |- 762 743 0534 |- 0073
37 204 785.286 |- 71235.026 |- 45 762 |- 762. 697 0537 |- o0or3
38 204 717.867 |- 717237 937 |- 45770 |- 762.639 0540 |- 0073
39 204650 437 |- 77240.848 |- 45.778 |- 762 587 0.543 |- Q073
40 204582977 |- 77243 758 |- 45.787 |- 762 535 0545 |- 0073
41 204 575 506 |- 77246.667 |- 45795 |- 762.483 0548 |- o0o0/3
42 204 448.017 |- 77249.575 |- 45203 |- 762 4371 g 557 |- 0073
43 204380.511 |- 17252 482 |~ 45217 |- 762 379 0553 |- 0073
44" 204372 987 |- 17255.388 |- 45.279 |- 162 327 0556 |- 0073
45" | 204245 446 |- 77258 293 |- 45227 |- 162 276 0559 |- 0073 ]
46 204177888 |- 77267. 797 |- #45.235 |- 162.224 0 562 |- 0073
47 | 204 170.372 |- 77264 100 |- 45 244 162 172 0564 |- 0073
#8 204042 78 |- 17267 003 |- 45252 |- 162 120 ags67 |- 0073
49 203975 108 |- 11269.904 |- 45260 |- 762.068 0572 |- 0073
50 203907 #80 |-17272.804 |- 45.268 762 075 0572 |- 0d07/3
51 203839 834 |-77275 704 |- 45276 |- 767.963 9575 |- oors2
52 203772 777 |- 77278.602 |. 45284 | 767 917 2578 |- oor2
53 203704497 |- 17281.500 |- 45292 |- 167 859 2587 |- oor2
54’ 203636.793 |- 77284.397 |- 45300 |- 767 307 0583 |- oor
56 203569 078 |- 77287292 |- 45308 |- 76/ 755 058 |- 00712
56’ 203507. 346 |- 717290.787 |- #45.375 |- 767. 703 03589 |- 0022
57 203433.596 |- 77293.087 |- 45323 |- 76/ 657 a597 |- oor2
58 203365 629 |- 11295974 |- 45331 |- 76/ 599 059% |- o012
59 203298.044 |-77298. 866 | 45339 |- 767 546 0,597 |- 0072 ]
60° 203230. 242 |- 171307 757 |- 45. 347 |- 767 494 g600 |- 0072

AK



Hoczyn otygascs iy g
- przyrost 3rerokoscr

" K @R a Y AR I . ... gatest

eodezy e/ przez COJ/ﬂwazy

PP KyroZony v akreskaikach lysiecy Sek. tuku

viv X

ok przyrost Hypaser geopr wyrozony v duesigrkach Ysiecy sek. luky

° — — — —

7-49 2 @ D | amd | | arad | GO |
o 308887 027 3778.032 7¢. 575 |- 154. 530 0 302 5. 69/ 0. 110
7 Jogsers. 927 3777. 730 74.570 154, 671 0. 303 £ 697 0 111
2’ 308 882.875 37717 428 74 .50% 154. 817 0 304 5 690 o 111
3 3086883 709 3717, 125 4. 498 154 957 0. 306 5. 690 g rr2
4 308 884. 603 3716. 820 4. 492 755.09/ 0.307 5 689 g 112
5’ 308885 497 3716. 514 4. 486 7155 231 0 309 5 689 g 172
6 308 886 397 3776. 206 74 480 755 377 0370 5 688 0 113
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