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[ Wybrano fragment (ze wzgledu na ograniczenie objetosciowe niniejszego dokumentu)
pewnej sieci Il klasy ztozonej zaréwno z obserwacji klasycznych (katow, dtugosci), jak tez
wektorow GPS. W celach publikacyjnych dane rzeczywiste

zostaly zmodyfikowane i zmienione. Przeprowadzono wyréwnanie tgczne sieci

w ukfadzie ,1992" oraz dokonano przeliczen wynikow do innych uktadéw.

W niniejszym opracowaniu zamieszczono najwazniejsze protokoty wynikowe catosci
opracowania, ktorych nie skracano majac na wzgledzie mozliwos¢ testowania

réznych elementow obiektu przez innych autorow. Wszystkie obliczenia wykonano w
systemie GEONET w/2002/2.0. Dla celéw dydaktycznych, do protokotéw wynikowych
dodano r6zne komentarze i objasnienia]

Etapy opracowania:

1. Kontrolne wyrownanie pseudo-swobodne sieci wektorowej GPS w ukiadzie
kartezjanskim-geocentrycznym elipsoidy GRS-80 (celem jest ocena poprawnosci
uktadu wektoréw GPS, wykrycie ewentualnych bledéw grubych).

2. Przeksztalcenie wektoréw kartezjanskich w wektory linii geodezyjnych -
pseudo-obserwacje na elipsoidzie GRS-80 w ukiadzie ETRF'89 (zatozono, Ze siec¢
zintegrowana bedzie wyrGwnana w ukfadzie 1992, powstatym jako odwzorowanie
Gaussa- Kruegera elipsoidy GRS-80; w przypadku wyréwnania w uktadzie 1965
nalezatoby analogiczne pseudo-obserwacje wyznaczy¢ na elipsoidzie Krasowskiego).

3. kaczne wyréwnanie sieci GPS i klasycznej w ukladzie 1992.
Uwaga: uktad 1992, z uwagi na petny zasob punktéw nawigzania | i Il klasy
pochodzacych z nowych wyréwnan sieci, a takze z uwagi na swa jedno-strefowosc,
jest zalecang przestrzenig wyréwnawczg sieci zintegrowanych. Nie gwarantuje tego
w petni uktad 1965, w ktérym btednosci punktéw nawigzania mogg niekiedy
dezinformowac o jako$ci nowych pomiarow. Wynikowe wspotrzedne w uktadzie
»1992” moggq by¢ z kolei poprawnie transformowane do dowolnych innych uktadéw.

4. Transformacje wspotrzednych do uktadow: ,2000”, ,1965” oraz na wspohzedne
geodezyjne B,L (GRS-80)

5. Obliczenie i wyréwnanie niwelacji satelitarnej (w czesci dotyczacej sieci GPS) oraz
alternatywne sposoby wyznaczania wysokosci normalnych.



1. Kontrolne wyréwnanie pseudo-swobodne sieci GPS
1.1. Zestawienie obserwacji wektorowych GPS (po postprocessingu)

WYKAZ WEKTOROW GPS
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Objasnienia
Zamiast elementéw podmacierzy kowariancyjnych mozliwe jest
(alternatywnie) podanie jedynie btedéw srednich sktadowych
wektoréw - praktycznie, nie ma to istotnego wptywu na wyniki
wyréwnania sieci zwazywszy, ze przed wyréwnaniem sieci,

w btednosciach wektoréw zostajg uwzglednione dodatkowo btedy
centrowania i pomiaru wysokosci anten.




1.2. Wyniki pseudo-swobodnego wyréwnania sieci
(przyjeto punkt nr 1440416 jako referencyjny, o przyblizonych wspétrzednych
geodezyjnych B,L,H)

WYROWNANIE SIECI WEKTOROWEJ GPS S ystem <GEONET> w/2002/2.0
(c) 2001, ALGORES_SOFT s.c. Rzeszéw WWW.geonet.net.pl

ELIPSOIDA GRS-80 - UKLAD KARTEZJA  NSKI GEOCENTRYCZNY XYZ
CHARAKTERYSTYKA ZBIOROW DANYCH:
Liczba wektorow = 33
Bt ad sredni centrowania anteny w poziomie =  0.0050m
Bt ad sredni pomiaru wysoko scianteny = 0.0050m
Liczba wszystkich wektoréw M
Liczba zidentyfikowanych punktow sieci LP
Liczba punktow nawi azania (referencyjnych) LS= 1
w tym: liczba (X,Y,Z) lub (B,L,H)- punktéw LS3
liczba (B,L) - punktow LS2
liczba (H) - punktéw LS1
Liczba elementéw nadwymiarowych uktadu LU

w
©®»

o nun
~
aeor

Objasnienia

Jest to kontrolne wyréwnanie pseudoswobodne sieci wektorowej GPS oparte na 1 punkcie
referencyjnym (nawigzania) o petnych wspoétrzednych trojwymiarowych. Celem jest wykrycie
ewentualnych btedéw grubych lub sytuacji szczegélnych, mogacych mie¢ wptyw na zasadnicze
wyréwnanie sieci zintegrowanej (tutaj ztozonej z obserwacji klasycznych —dtugosci, katow - i
pseudo-obserwaciji (dtugosci i azymut6w linii geodezyjnych) wyznaczonych z wektorow GPS.

W sieci GPS wystepuje jeden punkt bez kontroli wewnetrznej - w sieci zintegrowanej zostaje
on powigzany z obserwacjami klasycznymi.

** PUNKT 2330606 BEZ KONTROLI LUB ODOSOBNIONY

MAPA WZAJEMNYCH POVBZAN PUNKTOW SIECI

Nr P-tu lle powi azan Punkty incydentne
2331258 7 1440344 1440416 1440 315 1440326 1440426
1440503 9999
1440344 7 2331258 1440315 1440 326 1440416 1440426
1440503 9999
1440416 7 2331258 1440315 1440 326 1440344 1440426
1440503 9999
1440315 7 1440326 1440344 1440 416 1440426 2331258
1440503 9999
1440326 7 1440315 1440344 1440 416 1440426 2331258
1440503 9999
1440426 7 1440315 1440326 1440 344 1440416 2331258
1440503 9999
1440503 7 1440315 1440326 1440 344 1440416 1440426
2331258 9999
9999 8 1440503 1440315 1440 326 1440344 1440416
1440426 2330606 2331 258

2330606 1 9999

LICZBA REZERWOWANYCH ELEMENTOW URN. = 315

Objasnienia

Informacja kontrolna o wielkosci ,pamietanych” elementéw macierzy uktadu réwnan
normalnych (macierz jest zapamietana w postaci wektora z wykluczeniem elementéw,
ktore na calym etapie przetwarzania sg zerowe).




Kontrola zbie ZNOSCi procesu iteracyjnego

Iteracja =1

Sredniokwadratowy przyrost niewiadomej 1923 172051 m
[pVV] = 73.170981 Mo (bez miana) = 0.987731
Iteracja = 2

Sredniokwadratowy przyrost niewiadomej 0 .000000 m
[pVV] = 73.170984 Mo (bez miana) = 0.987731
Iteracja =3

Sredniokwadratowy przyrost niewiadomej 0 .000000 m
[pVV] = 73.170984 Mo (bez miana) = 0.987731

Objasnienia

Pomimo tego, ze uktad réwnan obserwacyjnych sieci GPS jest liniowy, wyréwnanie przebiega
w kilku cyklach iteracyjnych procesu GAUSSA-NEWTONA z uwagi na potrzebe eliminacji
pozostatosci btedéw zaokraglen. Zazwyczaj wystarczajg zawsze 2 iteracje.

Elementami kontrolnymi sa:

- Sredniokwadratowy przyrost niewiadomej w kolejnych cyklach (na poczatku jest on liczony
wzgledem wspotrzednych ,$rodka ciezkosci” sieci, przyjetych jako wyjsciowe dla wszystkich
punktéw wyznaczanych), ktéry powinien zmierza¢ do zera,

- warto$¢ sumy wazonych kwadratéw poprawek [pVV],

- biad sredni jednostkowy Mo w postaci niemianowanej
(réwno$¢ Mo = 1 potwierdza poprawno$é wagowania wektorow poprzez ich podmacierze
kowariancyjne oraz zatozone btednosci centrowania il pomiaru wysokosci anten) —
zazwyczaj dopuszczamy odchylenie rzedu 10%).

WSPOLRZDNE WYROWNANE - BLEDYSREDNIE

NRP X Y z mX mY mZ P.REFER.
2331258 3886253.0548 1365003.7339 4853907. 8072 0.0028 0.0028 0.0028
1440344 3889739.9302 1364328.3908 4851376. 0940 0.0029 0.0029 0.0029
1440416 3887472.1593 1362151.9331 4853735. 9739 0.0000 0.0000 0.0000 3D
1440315 3887122.2272 1363631.3429 4853575. 4644 0.0027 0.0027 0.0027
1440326 3888973.9997 1364032.4299 4852054. 2174 0.0029 0.0029 0.0029
1440426 3890013.3244 1362912.5392 4851566. 2941 0.0029 0.0029 0.0029
1440503 3886702.4819 1363168.5977 4854077. 8334 0.0027 0.0027 0.0027

9999 3888664.3839 1366396.6078 4851625. 0396 0.0027 0.0027 0.0027
2330606 3889085.6038 1366393.2954 4851320. 5666 0.0063 0.0063 0.0063

Objasnienia

Opcjonalnie moga by¢ wyznaczone elementy podmacierzy kowariancyjnych wspétrzednych,
zawierajace petng informacje dla elipsoid btedow.




OBSERWACJE WYROWNANE

———————— geonet w/2002----
| PLAN WEKTOROW | OBSERWACJE | POPRAW KI | OBS. WYROWNANE |
| I J dX mdX | vX mvX| DX MDX|
| | dy mdY | vY mvY| DY MDY|
| | dz mdzZ| vz mvZ| DZ MDZ|
| | mvR | D MD |
1440344 2331258 -3486.8749 0.0057 -0.0005 0 .0050 -3486.8754 0.0028
675.3429 0.0057 0.0002 0 .0050 675.3431 0.0028
2531.7126 0.0057 0.0006 0 .0050 2531.7132 0.0028
0.0008 0 .0087 4361.6465 0.0048
1440416 2331258 -1219.1039 0.0057 -0.0007 O .0050 -1219.1046 0.0028
2851.8017 0.0057 -0.0009 0 .0050 2851.8008 0.0028
171.8304 0.0057 0.0029 0 .0050 171.83330.0028
0.00310 .0086 3106.2051 0.0048
Objasnienia
Dla kazdej sktadowej wektora (DX,DY,DZ) wyznacza sie:
- blad $redni obserwacji m unormowany a-posteriori (czynnikiem Mo),
- poprawke V,
- biad sredni poprawki mV,
- btad $redni wielkosci wyréwnanej M
Jesli obserwacja spetnia zatozony model probabilistyczny wéwczas z prawdopodobienstwem
ok. 0.99 poprawka powinna spetnia¢ warunek: |V | < 3* mV. W praktyce poprawnos¢
modelu moze by¢ zaburzona wigkszymi niz zatozono na wstepie btedami centrowania lub
pomiaru wysokosci anten, a w sieci z nadwymiarowa iloscig elementéw nawigzania — przez
btedy wspétrzednych punktéw nawigzania. W $wietle okreslonego poziomu
prawdopodobienstwa (0.99) dopuszczamy ewentualnos¢ przekroczen btedu granicznego w
sporadycznych i uzasadnionych przypadkach.
1440315 1440326 1851.7770 0.0057 -0.0045 0 .0050 1851.7725 0.0027
401.0878 0.0057 -0.0007 O .0050 401.0871 0.0027
-1521.2500 0.0057 0.0030 0 .0050 -1521.2470 0.0027
0.0054 0 .0087 2429.8405 0.0047
1440315 1440344 2617.7095 0.0057 -0.0065 O .0050 2617.7030 0.0027
697.0502 0.0057 -0.0023 0 .0050 697.0479 0.0027
-2199.3752 0.0057 0.0048 0 .0050 -2199.3704 0.0027
0.0084 0 .0087 3489.3373 0.0047
1440315 1440416 349.91740.0058 0.0148 0 .0051 349.9322 0.0027
-1479.4140 0.0057 0.0042 0 .0050 -1479.4098 0.0027
160.5285 0.0058 -0.0190 0 .0051 160.5095 0.0027 *
0.0244 0 .0088 1528.6822 0.0047
1440315 1440426 2891.1036 0.0057 -0.0064 0O .0050 2891.0972 0.0027
-718.8010 0.0057 -0.0027 O .0050 -718.8037 0.0027
-2009.1730 0.0057 0.0027 0 .0050 -2009.1703 0.0027
0.0074 0 .0087 3593.3115 0.0047
1440315 2331258 -869.1733 0.0057 0.0009 0 .0051 -869.1724 0.0026
1372.3906 0.0057 0.0004 0 .0051 1372.3910 0.0026
332.3477 0.0057 -0.0049 0 .0051 332.3428 0.0026
0.0050 0 .0088 1658.1223 0.0046
1440326 1440344 765.9311 0.0057 -0.0006 O .0049 765.9305 0.0029
295.9607 0.0057 0.0002 0 .0049 295.9609 0.0029
-678.1239 0.0057 0.0005 0 .0049 -678.1234 0.0029
0.0008 0 .0086 1064.9383 0.0050




1440326

1440416 -1501.8362 0.0058 -0.0042 0
-1880.4948 0.0057 -0.0021 0
1681.7529 0.0058 0.0036 0
0.0059 0

1440326

1440426 1039.3251 0.0057 -0.0004 0
-1119.8906 0.0057 -0.0001 0
-487.9243 0.0057 0.00100
0.00110

1440326

2331258 -2720.9455 0.0057 0.0006 0
971.3035 0.0057 0.0004 0
1853.5898 0.0057 0.0000 0

0.0007 O

1440344

1440416 -2267.7618 0.0058 -0.0090 O
-2176.4556 0.0057 -0.0021 0
2359.8738 0.0058 0.0061 0
0.01110

1440344

1440426 273.3930 0.0057 0.0012 0
-1415.8516 0.0057 0.0000 0
190.1994 0.0057 0.0007 O
0.0014 0

1440416

1440426 2541.1584 0.0058 0.0067 0
760.6019 0.0057 0.00420
-2169.6718 0.0058 -0.0080 0
0.01130

1440426

2331258 -3760.2678 0.0057 -0.0018 0O
2091.1963 0.0057 -0.0016 0
2341.5118 0.0057 0.0014 0

0.0028 0

1440503

1440315 419.7334 0.0057 0.01190
462.7427 0.0057 0.00250
-502.3770 0.0057 0.0080 0

0.0146 0

1440503

1440315 419.7613 0.0057 -0.0160 0
462.7481 0.0057 -0.0029 0
-502.3568 0.0057 -0.0122 0

0.0203 0

1440503

1440326 2271.5173 0.0057 0.0006 0
863.8323 0.0057 -0.0000 0
-2023.6188 0.0057 0.0028 0
0.0029 0

1440503

1440344 3037.4496 0.0057 -0.0013 0
1159.7933 0.0057 -0.0002 0
-2701.7411 0.0057 0.0017 0
0.0021 0

1440503

1440416 769.66710.0057 0.0104 0
-1016.6664 0.0057 0.0018 0
-341.8560 0.0057 -0.0035 0
0.01110

1440503

1440426 3310.8460 0.0058 -0.0034 0
-256.0552 0.0057 -0.0033 0
-2511.5433 0.0057 0.0040 0
0.0062 0

1440503

2331258 -449.4280 0.0057 0.0009 0
1835.1377 0.0057 -0.00150
-170.0238 0.0057 -0.0023 0

0.0029 0

9999 1440503 -1961.9121 0.0057 0.01010

-3228.0140 0.0057 0.0039 0
2452.7874 0.0057 0.0064 0
0.01250

-1501.8404 0.0029
-1880.4969 0.0029
1681.7565 0.0029
2936.0003 0.0050

1039.3247 0.0029
-1119.8907 0.0029
-487.9233 0.0029
1603.8766 0.0050

-2720.9449 0.0028

971.3039 0.0028
1853.5898 0.0028
3432.6037 0.0048

-2267.7708 0.0029
-2176.4577 0.0029
2359.8799 0.0029
3930.4944 0.0050

273.3942 0.0029
-1415.8516 0.0029
190.2001 0.0029
1454.4952 0.0050

2541.1651 0.0029
760.6061 0.0029
-2169.6798 0.0029
3426.8867 0.0050

-3760.2696 0.0028
2091.1947 0.0028
2341.5132 0.0028
4898.5107 0.0048
419.7453 0.0024
462.7452 0.0024
-502.3690 0.0024
801.6819 0.0042
419.7453 0.0024
462.7452 0.0024
-502.3690 0.0024
801.6819 0.0042
2271.5179 0.0027
863.8323 0.0027
-2023.6160 0.0027
3162.4391 0.0047
3037.4483 0.0027
1159.7931 0.0027
-2701.7394 0.0027
4227.3642 0.0047
769.6775 0.0027
-1016.6646 0.0027
-341.8595 0.0027
1320.1811 0.0047
3310.8426 0.0027
-256.0585 0.0027
-2511.5393 0.0027
4163.5410 0.0047
-449.4271 0.0026
1835.1362 0.0026
-170.0261 0.0026
1897.0025 0.0046
-1961.9020 0.0024
-3228.0101 0.0024
2452.7938 0.0024
4503.9212 0.0041



9999 1440315 -1542.1507 0.0057 -0.0060 O
-2765.2652 0.0057 0.0003 0
1950.4298 0.0057 -0.0050 0
0.0078 0

9999 1440315 -1542.1648 0.0057 0.0081 0
-2765.2637 0.0057 -0.0012 0
1950.4287 0.0057 -0.0039 0
0.0091 0

9999 1440326 309.6165 0.0057 -0.0007 O
-2364.1771 0.0057 -0.0008 0
429.1785 0.0057 -0.0007 0
0.0012 0

9999 1440344 1075.5461 0.0057 0.0002 0
-2068.2174 0.0057 0.0004 0
-248.9460 0.0057 0.0004 0
0.0006 0

9999 1440416 -1192.2183 0.0058 -0.0062 0
-4244.6762 0.0057 0.00150
2110.9268 0.0058 0.00750
0.0099 0

9999 1440426 1348.9400 0.0057 0.00050
-3484.0688 0.0057 0.0002 0
-58.7465 0.0057 0.00100
0.00110

9999 1440503 -1961.8950 0.0057 -0.0070 O
-3228.0027 0.0057 -0.0074 0
2452.8016 0.0057 -0.0078 0
0.01290

2330606 9999 -421.2199 0.0057 0.0000 0
3.3124 0.0057 0.0000 O
304.4730 0.0057 0.0000 0
0.0000 0

9999 2331258 -2411.3268 0.0057 -0.0023 0
-1392.8744 0.0057 0.0005 0
2282.7657 0.0057 0.0019 0
0.0030 0

9999 2331258 -2411.3320 0.0057 0.0029 0
-1392.8764 0.0057 0.00250
2282.7673 0.0057 0.0003 0
0.0038 0

OBJASNIENIA:
dX,dY,dZ - wektor obserwacji

mX,mY,mZ-bt edy s$rednie obserwacji * Mo a - posteriori

vX,vY,vZ, VR - wektor poprawek i odchytka wy
mvX,mvY,mvZ, mvR - odpowiadaj
DX,DY,DZ, D - wektor wyréwnany i jego diugo

MDX,MDY,MDZ,MD - odpowiadaj ace estymaty bt

Przekroczenie |v|/mv > 3 sygnalizowane *
Kontrolna warto

VR(przec.) = 0.0064 vR(max.) = 0.024

ace estymaty bt

$é& bt edu sredniego jednostkowego Mo =
CHARAKTERYSTYCZNE ODCHYtKI WYPADKOWE:

-1542.1567 0.0024
-2765.2649 0.0024
1950.4248 0.0024
3718.7490 0.0042
-1542.1567 0.0024
-2765.2649 0.0024
1950.4248 0.0024
3718.7490 0.0042
309.6158 0.0027
-2364.1779 0.0027
429.1778 0.0027
2422.6829 0.0046
1075.5463 0.0027
-2068.2170 0.0027
-248.9456 0.0027
2344.4179 0.0046
-1192.2245 0.0027
-4244.6747 0.0027
2110.9343 0.0027
4888.2212 0.0047
1348.9405 0.0027
-3484.0686 0.0027
-58.7455 0.0027
3736.5526 0.0046
-1961.9020 0.0024
-3228.0101 0.0024
2452.7938 0.0024
4503.9212 0.0041
-421.2199 0.0057
3.3124 0.0057
304.4730 0.0057
519.7509 0.0099
-2411.3291 0.0025
-1392.8739 0.0025
2282.7676 0.0025
3600.7824 0.0043
-2411.3291 0.0025
-1392.8739 0.0025
2282.7676 0.0025
3600.7824 0.0043

padkowa

edow srednich

eciwa)

eddéw srednich

0.9877

4 1440315 1440416
geonet_W----------------



2. Przeksztatcenie wektorow GPS w pseudoobserwacije
2.1. Zestawienie wyznaczonych pseudoobserwaciji:

WEKTOR DLUGO §¢, AZYMUT POCZATKOWY, RGINICA WYSOK®CI ELIPSOIDALNEJ
Nr(i) Nr() D(,) mQ Az(i,j) mAz  dH (mdH) 2
(m] [m] | [d] lcc] [m]] [m ’]

2331258 1440344 4361.1759 0.017 226.966368
2331258 1440416 3106.0233 0.017 294.508591
1440315 1440326 2429.2022 0.017 206.155181
1440315 1440344 3488.6143 0.017 203.812082
1440315 1440416 1528.4656 0.017 309.423896
1440315 1440426 3592.4173 0.017 230.085210
1440315 2331258 1657.9258 0.017 80.741991
1440326 1440344 1064.8135 0.017 198.458891
1440326 1440416 2935.6706 0.017 371.341328
1440326 1440426 1603.6395 0.017 267.622217
1440326 2331258 3432.2570 0.017 35.516217
1440344 1440416 3930.0353 0.017 378.483654
1440426 1440344 1454.3672 0.017 112.478307
1440426 1440416 3426.2980 0.017 2.275084
1440426 2331258 4897.9329 0.017 45.614130 2.207 -51.4473 0.0003
1440503 1440315 801.0666 0.017 175.757034 13.484 -30.1225 0.0003

1 2479 41.7854 0.0003
4
7
0
9
9
4
2
3
3
8
9
5
6
4
1
1440503 1440315 801.0730 0.017 175.757589 8 13.485 -30.0889 0.0003
4
6
7
2
6
7
4
2
8
5
3
2
1
2
3
8

3.480 1.5930 0.0003
4.449 49.2440 0.0003
3.099 60.2732 0.0003
7.085 20.0833 0.0003
3.010 69.9375 0.0003
6.521 18.4904 0.0003
10.147 11.0291 0.0003
3.687 -29.1645 0.0003
6.737 20.6912 0.0003
3.149 -30.7565 0.0003
2.756 -40.1925 0.0003
7.429 -9.6613 0.0003
3.160 -49.8576 0.0003

1440503 1440326 3162.1869 0.017 198.724270 3.420 19.1323 0.0003
1440503 1440344 4226.9933 0.017 198.657232 2.559 30.1634 0.0003
1440503 1440416 1320.0589 0.017 274.310177 8.187 -10.0339 0.0003
1440503 1440426 4163.0911 0.017 220.819042 2.598 39.8262 0.0003
1440503 2331258 1896.8558 0.017 108.404295 5.698 -11.6197 0.0003
1440503 9999 4503.6437 0.017 164.276508 2.400 7.7612 0.0003
9999 1440315 3718.3388 0.017 361.844117 2.908 -37.8505 0.0003
9999 1440315 3718.3429 0.017 361.844291 2.908 -37.8596 0.0003
9999 1440326 2422.5046 0.017 317.361170 4.461 11.3865 0.0003
9999 1440344 2344.1629 0.017 288.751742 4.609 22.4140 0.0003
9999 1440416 4887.8915 0.017 347.116618 2.218 -17.7815 0.0003
9999 1440426 3736.1760 0.017 297.821980 2.893 32.0760 0.0003
9999 1440503 4503.6359 0.017 364.304822 2.402 -7.7376 0.0003
9999 2330606 519.2126 0.017 217.731843 20.789 22.9146 0.0003
9999 2331258 3600.5113 0.017 390.868078 3.004 -19.3708 0.0003
9999 2331258 3600.5166 0.017 390.868088 3.001 -19.3732 0.0003

2.2.  Pomocniczy wykaz wspétrzednych geodezyjnych elipsidy GRS-80
(uzyskany z transformacji wspotrzednych kartezjanskich XYZ)

Nr B L H mB mL mH
o' " Jo'" 1 [m 1 [m  [m] [m]

2331258 49 52 19.044593 19 21 11.755212  373. 4086 0.0028 0.0028 0.0028
1440344 49 50 10.354372 19 19 42.049922  415. 1938 0.0029 0.0029 0.0029
1440416 49 52 10.354831 19 18 36.793811 375. 0000 0.0000 0.0000 0.0000
1440315 49 52 3.066000 19 19 52.497446  354. 9213 0.0027 0.0027 0.0027
1440326 49 50 44.808575 19 19 40.760104  404. 1647 0.0029 0.0029 0.0029
1440426 49 50 19.528189 19 18 30.663531 424, 8564 0.0029 0.0029 0.0029
1440503 49 52 27.136682 19 19 37.588645  385. 0299 0.0027 0.0027 0.0027

9999 49 50 23.706404 19 21 37.531065 392. 7793 0.0027 0.0027 0.0027
2330606 49 50 7.548886 19 21 30.387420 415. 6939 0.0063 0.0063 0.0063

Uwagi:

- powyzsze wspotrzedne geodezyjne maja tylko znaczenie przej$ciowe — pomocnicze (stuza jedynie wyznaczeniu
miar pseudo-obserwacji). W rzeczywistosci zawierajg niewiadomy btad translacji wynikajacy z zastosowanego
wyréwnania pseudo-swobodnego sieci. Ostateczne wspotrzedne geodezyjne punktdw sieci otrzymamy po
wyréwnania sieci z zatlozeniem jej petnego nawigzania,

- btedy srednie mB, mL przeliczone na dtugosci matych tukéw elipsoidy,

- w obliczeniach btedéw srednich pseudo-obserwacji przyjeto btad centrowania oraz btad pomiaru wysokosci anteny
0.012m (oszacowanie zawyzone, oparte na ocenie a-posteriori; uwzglednia inne wptywy losowe na poprawki
wyrownawcze w sieci: btednosci punktéw nawigzania, niedoktadnosci identyfikacji tych samych punktéw w réznych
sesjach obserwacyjnych).




3. Wyrdéwnanie sieci zintegrowanej w uktadzie ,1992”

(miary obserwaciji klasycznych i wspotrzedne punktéw nawigzania sg podane w

protokole wynikowym)

<GEONET - system geodezyjny wersja w/2002/2.0 (c)ALGORES-SOFT
PROGRAM WYROWNANIA SIECI POZIOMEJ WS G w.15.1
www.geonet.net.p [

OBIEKT : DEMO
UKLAD ODNIESIENIA : UKLAD 1992
STREFA : ***

DANE POCZATKOWE (ZALQZENIA) DOTYCZACE SIECI

| DANEWSPOLRZ EDNE PUNKTOW NAVEZANIA

| NRP X Y |
| 2330606 218738.240 525768.250 |
| 1440850 220850.510 524618.180 |
| 2330603 220643.560 525665.160 |
| 1440503 223037.570 523496.900 |
| 4085011 220991.060 524528.920 |
| 1440416 222514.290 522285.990 |
| 1440426 219092.080 522177.760 |
| z wyj sciowym bt edem srednim Mx =My = 0.00000 |

| Liczba wszystkich punktéw sieci  LP = 197 |
| Liczba statych punktéw nawi gzania LSS= 7 |

| Liczba ruchomych punktéw nawi gzaniaLSR= 0 |

| Liczba azymutéw geodezyjnych LAZG = 33 |
| Liczba azymutéw topograficznych LAZT= 0 |
| Liczba obserwacji odlegto sciowych LD = 243 |

| Liczba obserwacji k atowych LKA = 257 |

| Liczba stanowisk obs. kierunkowych LPK= 0 |
| Liczba statych orientacji kierunkéw LZ = 0 |
| Liczba obserwacji kierunkowych LK= 0 |
| Liczba réowna f obs. i pseudo-obs. M= 547

| Liczba elementéw nadwymiarowych ~ NW = 153 |

| WYZNACZALNOSE PUNKTOW WZGEDEM SASIEDZTWA: |

| Nr punktu | llo $é niezale znych liniowo |
| | elementéw wyznaczaj acych punkt.|
| | Komentarz. |

| 1440326| 21 |
| 1440315| 23 |
| 1440344| 18 [
| 2331258| 18 [
| 9999| 19 |

| 1441013| 9 |

Objasnienia:

Podany parametr stuzy do kontroli lokalnej wyznaczalnosci i
niezawodnosci sieci:

» Uwzgledniane sg tylko niezalezne elementy (obserwacije)
wyznaczajagce dany punkt (parametr nie zwieksza sie m.in. z tytutu
powtdrzen obserwaciji tych samych elementéw geometrycznych,
katéw zamykajacych ,horyzont” itp.).

« Jesli parametr = 2, woéwczas punkt jest wyznaczany bez kontroli
(obok pojawi sie stosowany komunikat).

» Jesli punkt jest elementem ciggu poligonowego, to parametr
wynosi co najmniej 5 (2 boki + 3 katy, przy czym 1 kat mierzony na
danym punkcie, za$ dwa pozostate — na punktach sasiednich).

» Nalezy zawsze sprawdzaé punkty, dla ktérych parametr wynosi 3
lub 4 (mozliwe jest np. zdarzenie, ze w zbiorach danych
pominieto jaka$ obserwacje). Sytuacja moze by¢ poprawna, jesli
dany punkt jest wyznaczany jedynie z wcie¢ katowych.

* Punkty niewyznaczalne (jesli parametr<2) sg identyfikowane na
etapie liczenia wspotrzednych przyblizonych.
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1441018 |
1441139 |
1441138 |
1441077 |
1441140 |
1441012 |
1441011 |
1441064 |
1441063 |
1441079 |
1441078 |
1441044 |
1441141 |
1441010 |
1440419 |
1441009 |
1441008 |
1441065 |
1441066 |
1441083 |
1441067 |
1441082 |
1441081 |
1441062 |
1441043 |
1441042 |
1441143 |
1441142 |
1441136 |
1441055 |
1441007 |
1441005 |
1441147 |
1441004 |
1441003 |
1441109 |
1441037 |
1441036 |
1441006 |
1441127 |
1441128 |
1441048 |
1441014 |
1441047 |
1441038 |
1441108 |
1441035 |
1441034 |
1441033 |
1441032 |
1441069 |
1441068 |
1441057 |
1441099 |
1441056 |
1441098 |
1441097 |
1441041 |
1441135 |
1441040 |
1441039 |
1441061 |
1441001 |
1441026 |
1441025 |
1441113 |
1441024 |
1441023 |
1441027 |
1441112 |
2331154 |
1441022 |
1441104 |
1441103 |
2331210 |
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1441028 |
1441130 |
1441029 |
1441150 |
1441045 |
2331232 |
2331231 |
1441111 |
2331064 |
2331155 |
2331156 |
2331157 |
1441046 |
1441148 |
1441132 |
2331066 |
1441030 |
1441002 |
1441133 |
2331158 |
2331056 |
2331055 |
2331144 |
2331197 |
2331230 |
2331234 |
2331203 |
2331204 |
2331200 |
2331205 |
2331259 |
2331206 |
2331207 |
2331208 |
2331063 |
2331067 |
2331070 |
2331150 |
2331149 |
2331148 |
2331098 |
1441015 |
1441021 |
1441146 |
1441020 |
1441125 |
1441124 |
1441123 |
1441126 |
1441105 |
1441122 |
1441121 |
1441019 |
1441017 |
1441106 |
1441107 |
1441120 |
1441119 |
1441118 |
1441016 |
1441096 |
14410095 |
1441049 |
1441134 |
1441110 |
1441115 |
1441031 |
1441114 |
2331222 |
2331223 |
2331062 |
2331061 |
2331058 |
2331059 |
2331071 |
2331237 |
2331239 |
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| 2331238
| 2331057 |
| 2331140 ]
| 2331053 |
| 2331080 |
| 2331141
| 2331142 |
| 2331143 ]
| 2331052 |
| 2331051 |
| 2331054 |
| 2331136
| 2331133
| 2331132
| 2331134 |
| 2331135]
| 2331217
| 2331145
| 2331131
| 2331146 |
| 2331147
| 2331216
| 2331215
| 2331214 ]
| 2331099 |
| 2331151
| 2331152 |
| 2331212
| 2331213
| 2331233
| 1441116 |
| 1441117
| 2330606| 9 PUNKT NAWIAZANIA |
| 1440850| 10 PUNKT NAWIAZANIA |
| 2330603| 8 PUNKT NAWIAZANIA |
| 1440503| 21 PUNKT NAWIAZANIA

|

|

I

LWoouooooooUUoaaaaaIaoIoIToUlglyglgrlalo ololololagl

|
4085011 | 10 PUNKT NAWIAZANIA |
1440416 | 22 PUNKT NAWIAZANIA |
1440426 | 23 PUNKT NAWIAZANIA |

OPTYMALNA WIELKOS¢ POLPASMA URN : 18862

Objasnienia

Program przekazuje informacje kontrolng o
wielkosci zbioru zawierajacego niezerowe elementy
macierzy uktadu réwnan normalnych i jej pét-
inwersu. Macierz uktadu réwnan normalnych jest
zapisana w pamieci w postaci wektora (ciggu liczb)
jako tzw. macierz ,rzadka”.

DANE OBSERWACJE DLUGQI - REDUKCJE ODWZOROWAWCZE - BLEDY SREDNIE

| Nr(l) | Nr(J) | Dobs |dD(odwzor)| dD(w ys.H)| D(zred)| mD |

... obserwacje klasyczne ...

| 1440326 1441135| 114.455 -0.079] - 0.007] 114.369] 0.012
| 1440419] 1441009| 139.250| -0.097| - 0.006| 139.147| 0.012
| 1440426 1441140| 157.830| -0.110] - 0.010| 157.711] 0.012
| 1441001 1440326| 210.245| -0.146| - 0.013| 210.086] 0.012
| 1441002 1441001| 298.320] -0.207| - 0.019] 298.094] 0.012
| 1441003| 1441004| 108.330] -0.075| - 0.005| 108.250| 0.012
| 1441005| 1441004| 173.160| -0.120| - 0.008| 173.032] 0.012
| 1441005 1441007| 208.740| -0.145| - 0.009| 208.586| 0.012
| 1441006| 1441003| 272.165| -0.189] - 0.013] 271.963] 0.012
| 1441006 1441127| 330.450| -0.229] - 0.016] 330.205| 0.012
| 1441008 1441007| 226.890| -0.157| - 0.010| 226.723| 0.012
| 1441008 1441147| 182.200 -0.126| - 0.008| 182.066] 0.012
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1441009|
1441010]
1441011|
1441012]
1441013|
1441014|
1441014|
1441015|
1441016|
1441017|
1441017|
1441017|
1441018|
1441019|
1441020|

1441008|
1440419|
1441010|
1441011|
1440426|
1441127|
1441015]
1441021|
1441122|
1441018|
1441019|
1441120|
1440503|
1441018|
1440315|

1441020|
1441021|
1441022|
1441022|
1441023|
1441024|
1441025|
1441026|
1441028|
1441028|
1441029|
1441030|
1441031|
1441032|
1441033|
1441033|
1441034|
1441035|
1441036|

1441121|
1441020]
1440315|
1441104|
1441022|
1441023|
1441024|
1441025|
1441027|
1441130]
1441130]
1441133|
1441133|
1441105|
1441034|
1441032|
1441069|
1441034|
1441035|

229.620]
164.720)|
172.030)|
269.330]
230.650]
336.845)|
309.650]
324.890]
230.430]
271.850]
288.190]
208.690]
174.270|
191.470)|
396.985)|

260.170]
470.775)
575.020]
140.120)|
328.645)|
361.890]
348.710]
111.470)|
137.220)|
137.773)|
263.040]
184.350)|
269.785)|
197.560)|
351.950]
389.540]
150.435]|
186.680)|
194.960)|

-0.159]
-0.114|
-0.119]
-0.187|
-0.160]
-0.234|
-0.215]|
-0.225]
-0.160]
-0.189)
-0.200]
-0.145]|
-0.121]
-0.133|
-0.275)|

- 0.010] 229.451| 0.012|
- 0.007] 164.598 0.012|
- 0.008] 171.903] 0.012|
- 0.013] 269.130] 0.012|
- 0.014| 230.476] 0.012|
- 0.016] 336.596| 0.012|
- 0.014| 309.422| 0.012|
- 0.014] 324.651] 0.012|
- 0.011] 230.259] 0.012|
- 0.016] 271.646] 0.012|
- 0.017| 287.973| 0.012|
- 0.012] 208.533] 0.012|
- 0.011] 174.139] 0.012|
- 0.011] 191.326] 0.012|
- 0.019| 396.691] 0.013|

Objasnienia

* Redukcje odwzorowawcze dD(odwzor.) dlugosci w uktadzie ,1992" sg
liczone wedtug Wytycznych Technicznych G-1.10 (wielkosci tych redukcji sg
bardzo istotnie!).

* Redukcje na wysokos¢ dD(wys.) wynikajg z rzutowania dtugosci
horyzontalnych (spoziomowanych) na elipsoide odniesienia, wyznaczone

z przyblizonego wzoru:

dD = D *H/6370000.0 gdzie D - dtugos¢ horyzontalna, H = Hn +N;

Hn — przyblizona wysokos¢ normalna, N — przyblizony odstep geoidy
niwelacyjnej od elipsoidy (srednio ~ 35 m) (zaokraglenie H do 10 m daje
btad poprawki < 1.6 mm na dtugosci 1km i odpowiednio proporcjonalnie).
Uwaga: redukcja nie jest liczona dla dtugosci pozyskiwanych z wektoréw GPS
poniewaz sg one juz elementami geometrycznymi elipsoidy (GRS-80) — sg to
dtugosci linii geodezyjnych taczacych rzuty punktéw poczatkowego |
koncowego wektora GPS. Dlugosci te sg podane na koncu tabeli.

« Btedy srednie dtugosci (mierzonych klasycznie) sa liczone z wzoru

mD = (a® + b®* [D]?)*? , gdzie: a— komponent staly, uwzgledniajacy
doktadnosc¢ centrowania instrumentu i sygnatu, b — czynnik proporcjonalny na
100m, [D] — dlugos¢ w setkach metrow.

W omawianym przyktadzie przyjeto: a = 0.012 m, b = 0.001 [m/100m].

Dla dtugosci linii geodezyjnych pozyskanych z wektoréw GPS (por. w dalszej
czesci tabeli) btedy srednie okreslono na podstawie podmacierzy
kowariancyjnych wektoréw ze wspétczynnikiem wariancji 1.0, uwzgledniajac
dodatkowo btad sredni centrowania anteny w poziomie okreslony wartoscig
0.01m.

Uwaga: w okresleniu komponentu statego btedu sredniego dtugosci klasycznej
lub bfedu centrowania anteny dla pseudo-obserwacji GPS, uwzgledniono — na
podstawie informacji z wyréwnania kontrolnego sieci (a-posteriori) — wptyw
btednosci nawigzan na lokalng skale sieci.

-0.180]
-0.327
-0.399)
-0.097|
-0.228]
-0.251]
-0.242)
-0.077|
-0.095]
-0.095)
-0.182)
-0.128]
-0.187|
-0.137|
-0.244
-0.271]
-0.105]
-0.130]
-0.135]

- 0.013] 259.977| 0.012|
- 0.021] 470.427| 0.013)|
- 0.029] 574.592| 0.013)|
- 0.007] 140.016] 0.012|
- 0.017] 328.400] 0.012|
- 0.019| 361.620 0.013)|
- 0.019| 348.449] 0.012|
- 0.006] 111.386] 0.012|
- 0.008] 137.117| 0.012|
- 0.009| 137.669] 0.012|
- 0.017| 262.841] 0.012|
- 0.012] 184.211] 0.012|
- 0.018] 269.580 0.012|
- 0.008| 197.415 0.012|
- 0.015| 351.690 0.013)|
- 0.017] 389.253] 0.013)|
- 0.007] 150.324] 0.012|
- 0.008| 186.542 0.012|
- 0.008| 194.817| 0.012|
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1441037|
1441038|
1441039|
1441040|
1441041|
1441042|
1441043|
1441044|
1441045|
1441046|
1441047|
1441047|
1441048|
1441048|
1441049|
1441056|
1441057|
1441057|
1441061|
1441062|
1441063|
1441064|
1441064|
1441065|
1441067|
1441067|
1441068|
1441069|
1441077|
1441078|
1441079|
1441081|
1441082|
1441083|
1441095|
1441095|
1441097|
1441098|
1441099|
1441099|
1441103|
1441104|
1441105|
1441106|
1441107|
1441108|
1441109|
1441110]
1441110|
1441112]
1441113|
1441115]
1441118|
1441118|
1441119|
1441119|
1441120|
1441121|
1441122|
1441123|
1441124|
1441125|
1441126|
1441126|
1441127|
1441128|
1441132|
1441132|
1441133|
1441134|
1441135|
1441135]
1441136|
1441136|
1441138|
1441139|
1441139|

1441036|
1441006|
1441038|
1441039|
1441040|
1441043|
1441143|
1441141
1441150|
1441045|
1441148|
1441006|
1441026|
1441113|
1441134|
1441055|
1441099|
1441056|
1441062|
1441063|
1441012]
1441065|
1441012|
1441066|
1441066|
1441083|
1441067|
1441068|
1441013|
1441079|
1441077|
1441078|
1441081|
1441082|
1441096|
1441049|
1441096|
1441097|
1440344|
1441098|
2331210]
1441103|
1441106|
1441107|
1441108|
1441109|
1441005|
1441115]
1441031|
1441111
1441112]
1441114|
1441016|
1440416|
1441118|
1440416|
1441119|
1441019|
1441123|
1441124|
1441125]
1441146|
1441123|
1441032|
1441128|
1441048|
2331066|
1441150|
1441002|
1441110|
1441041|
1441061|
1441042|
1441135|
1441012]
1441013|
1441138|

150.000]|
144.560)|
255.430]
199.570)|
271.540|
262.395)|
247.810]
150.390)|
214.870]
349.020]
182.380)|
113.330|
158.145]|
117.170)|
385.175)|
215.970]
210.870]
168.700)|
299.110]
338.420]
176.710)|
212.960|
232.300]
169.000]|
197.050]|
271.280]
349.560|
170.710)|
189.940)|
197.640)|
348.050]
303.950]
253.505|
231.810]
303.550]
316.050]
150.620)|
215.720]
209.500]
313.960]
294.740]
140.200)|
240.980|
216.110]
319.705)|
192.555]|
369.585)|
323.860]
131.440)|
284.630|
115.330|
171.570)|
295.130]
416.800]
149.950)|
537.730]
151.190)|
181.150|
174.360)|
211.275|
221.660]
213.230|
158.010)|
461.840)
351.595)|
237.260]
161.610)|
173.520)|
185.330)|
119.810)|
146.680)|
509.975|
331.000]
202.870]
351.395)|
191.460)|
179.850)|

-0.104|
-0.100]
-0.177|
-0.138
-0.188]
-0.182)
-0.172)
-0.104|
-0.149]
-0.242)
-0.126)
-0.079]
-0.110]
-0.081]
-0.267
-0.150]
-0.146]
-0.117|
-0.208
-0.235]
-0.123
-0.148
-0.161]
-0.117|
-0.137|
-0.188
-0.243|
-0.119]
-0.132)
-0.137|
-0.242)
-0.211]
-0.176]
-0.161]
-0.210]
-0.219]
-0.104|
-0.150]
-0.145|
-0.218
-0.204|
-0.097|
-0.167|
-0.150]
-0.222
-0.134|
-0.256)
-0.225]|
-0.091]
-0.197
-0.080|
-0.119]
-0.205)|
-0.289)
-0.104|
-0.373|
-0.105]
-0.126]
-0.121]
-0.147|
-0.154|
-0.148]
-0.110]
-0.321]
-0.244
-0.164|
-0.112)
-0.120]
-0.128
-0.083|
-0.102)
-0.354
-0.230]
-0.141]
-0.244
-0.133|
-0.125]|

0.006|
0.007|
0.013]
0.010]
0.014]
0.015]
0.013]
0.009)
0.013]
0.021]
0.009)
0.006]
0.009)
0.006|
0.028]
0.014]
0.014]
0.010]
0.017|
0.018]
0.009)
0.010]
0.011]
0.008]
0.009)
0.014]
0.016|
0.008]
0.010]
0.012]
0.020]
0.017|
0.014]
0.012]
0.023]
0.024]
0.011]
0.017]
0.015]
0.023]
0.017]
0.008]
0.010]
0.009)
0.013]
0.008]
0.016|
0.022]
0.009]
0.016]
0.006|
0.012]
0.016|
0.024]
0.009)
0.031]
0.009)
0.010]
0.008]
0.009)
0.009)
0.009)
0.007|
0.020]
0.018]
0.013]
0.010]
0.011]
0.012]
0.008]
0.008]
0.029)
0.019)
0.011]
0.019]
0.011]
0.010]

149.890)|
144.453)|
255.240]
199.421]
271.337|
262.198|
247.625|
150.276)|
214.708|
348.757|
182.244)
113.246)|
158.027|
117.082
384.880)
215.807
210.710|
168.573)|
298.886|
338.167
176.578)
212.802)
232.128
168.875]|
196.904|
271.078|
349.301
170.584|
189.798)
197.491]
347.788
303.722
253.315|
231.637|
303.317|
315.807
150.504|
215.554|
209.340)
313.719
294.518|
140.095]|
240.803|
215.951]
319.470]
192.413)|
369.312)
323.613
131.340|
284.417|
115.244)
171.439)
294.909)
416.487|
149.837|
537.326]
151.076)|
181.014|
174.231]
211.119
221.497|
213.073|
157.893)|
461.499)
351.333
237.083|
161.488)
173.389)
185.190|
119.719|
146.570)|
509.592)
330.752)
202.718|
351.132)
191.316)|
179.715|

0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.013]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.013]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.013]
0.012]
0.013]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.013]
0.013]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.013]
0.012]
0.012]
0.013]
0.012]
0.012]
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1441140|
1441142|
1441143|
1441146|
1441147|
1441148|
1441150|
1441150|
2330603|
2330606|
2331051|
2331052|
2331053|
2331054|
2331055|
2331057|
2331058|
2331058|
2331059
2331061
2331062|
2331063|
2331064|
2331066|
2331067|
2331070|
2331070|
2331080|
2331098|
2331131
2331132
2331132
2331133|
2331134|
2331135]
2331136|
2331136|
2331140|
2331141
2331141
2331142|
2331143|
2331144|
2331144|
2331144|
2331146|
2331147
2331149|
2331150|
2331150|
2331151]
2331151]
2331152
2331154|
2331154|
2331154|
2331155|
2331156|
2331158|
2331158|
2331197
2331197|
2331200|
2331200]
2331203|
2331203|
2331204|
2331205]
2331207|
2331206|
2331210]
2331213|
2331214|
2331215|
2331216|
2331217|
2331222|

1441044|
1441141
1441142|
1441015|
1441037|
1441046|
1441029|
1441030|
2331212|
2331071
2331141
2331140|
2330606|
2331055|
2331056|
2331053|
2331239|
2331061|
2331071
2331062|
2331223|
2331208|
2331063|
2331056|
2331064|
2331067|
2331150]
2331142|
2331099|
2331145|
2331131
2331133|
2331134|
2331135|
2331136|
2331051|
2331217|
2331057|
2331052
2331080|
2331143|
2331054|
2331145]
2331056|
2331146|
2331147|
2331148|
2331148|
2331149|
2331098|
2331099
2331152
2330603|
2331064|
4085011
2331155|
2331156|
2331157|
2331157|
2331056|
2331230]
2331234|
2331204|
2331205]|
2331234|
2331204|
2331259|
2331206|
2331208|
2331207|
2331197|
2331212
2331213|
2331214|
2331215|
2331216|
1441114|

196.430)|
194.550)|
193.830)|
200.520]
191.500]|
205.570]
202.500]
202.640]
90.850|
152.464)|
207.834)|
268.989)
200.077|
156.990)|
141.211]
145.368)
251.360]
268.094|
141.631]
274.385)|
197.928)
155.810)|
152.970)|
244.260]
325.110]
230.520]
139.910|
156.745)|
271.270|
133.560)|
94.920|
174.590)|
296.260|
222.120]
166.090)|
264.240|
161.460)|
128.603)|
142.043)|
116.730)|
255.042)
321.516|
291.840)
163.570)|
158.970)|
85.350]
115.220)|
145.160)|
135.050]|
96.070|
199.410)|
94.810|
50.490|
304.850]
253.950]
164.790)|
92.940|
290.180]
130.760)|
170.990)|
261.661]
171.498)
245.079)
229.312)
132.152
149.592|
270.098|
183.977|
192.110)|
253.739)
173.030)|
197.490)|
281.110]
306.020]
121.950]|
134.280)|
113.333)|

-0.136)
-0.135]
-0.135]
-0.139)
-0.133)
-0.143|
-0.140]
-0.140]
-0.063|
-0.106]
-0.144
-0.186]
-0.139)
-0.109)
-0.098
-0.101]
-0.174|
-0.186)
-0.098
-0.190]
-0.137|
-0.108
-0.106]|
-0.169]
-0.225]|
-0.160]
-0.097|
-0.109]
-0.188]
-0.093|
-0.066|
-0.121]
-0.205]
-0.154|
-0.115|
-0.183|
-0.112)
-0.089)
-0.098
-0.081]
-0.177|
-0.223
-0.202)
-0.113|
-0.110]
-0.059)
-0.080]
-0.101]
-0.094|
-0.067|
-0.138
-0.066|
-0.035|
-0.211]
-0.176]
-0.114
-0.064]
-0.201]
-0.091]
-0.118
-0.181]
-0.119]
-0.170]
-0.159]
-0.092
-0.104|
-0.187|
-0.127|
-0.133|
-0.176]
-0.120]
-0.137|
-0.195)
-0.212)
-0.084|
-0.093|
-0.079)

0.012]
0.011]
0.010]
0.008]
0.008]
0.011]
0.013]
0.012]
0.006]
0.011]
0.016|
0.020]
0.014]
0.010]
0.009)
0.010]
0.019)
0.020]
0.010]
0.020]
0.015]
0.009)
0.009)
0.016]
0.021]
0.015]
0.009)
0.012]
0.017]
0.009)
0.006|
0.012]
0.021]
0.016]
0.012]
0.020]
0.012]
0.009)
0.011]
0.009)
0.019)
0.023]
0.019)
0.011]
0.011]
0.005]
0.007|
0.009)
0.009)
0.006]
0.012]
0.006|
0.003]
0.019]
0.015]
0.010]
0.006|
0.018]
0.008]
0.011]
0.015]
0.009)
0.014]
0.013]
0.007|
0.008]
0.015]
0.011]
0.011]
0.014]
0.010]
0.012]
0.018|
0.020]
0.009)
0.010]
0.008|

196.281]
194.404|
193.685]|
200.372)
191.359)
205.416|
202.347|
202.487|
90.781]
152.348)
207.674)|
268.782)
199.924|
156.871]
141.104|
145.257|
251.167|
267.888
141.523)|
274.175|
197.776)|
155.693)|
152.855|
244.075|
324.864|
230.346|
139.804|
156.625]|
271.065|
133.459)
94.848)
174.457|
296.033|
221.950|
165.963)|
264.037|
161.336)|
128.504|
141.934|
116.640)|
254.846|
321.271]
291.619)
163.446)|
158.849)
85.285]|
115.133)|
145.051]
134.948)
95.997|
199.260|
94.738)
50.452)
304.620]
253.759)
164.666)|
92.870|
289.961]
130.661]
170.861]
261.465|
171.370|
244.895)|
229.140
132.053)|
149.480)|
269.896|
183.839)
191.966)|
253.549)
172.900]|
197.341]
280.897
305.788
121.857|
134.177|
113.246)|

0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
0.012]
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2331222|
2331230]
2331231
2331232|
2331259|
4085011|
4085011|
2331237|
2331237|
2331238|

2331223|
2331231
2331232|
1441111
2331258|
1441113|
1441027|
2331059|
2331238|
2331239

155.130)|
233.327
305.670]
319.052)
304.436|
162.530)|
166.610)|
172.906)|
478.000]
320.494|

... pseudoobserwacje GPS ...

2331258
2331258
1440315
1440315
1440315
1440315
1440315
1440326
1440326
1440326
1440326
1440344
1440426
1440426
1440426
1440503
1440503
1440503
1440503
1440503
1440503
1440503
1440503
9999
9999
9999
9999
9999
9999
9999
9999
9999
9999

1440344|
1440416|
1440326|
1440344|
1440416|
1440426|
2331258|
1440344|
1440416|
1440426|
2331258|
1440416|
1440344|
1440416|
2331258|

4361.176|
3106.023|
2429.202|
3488.614]
1528.466|
3592.417|
1657.926]
1064.814|
2935.671]
1603.640]
3432.257|
3930.035|
1454.367|
3426.298|
4897.933]
1440315| 801.067|
1440315| 801.073|
1440326| 3162.187|
1440344 4226.993|
1440416| 1320.059|
1440426| 4163.091]
2331258| 1896.856]
9999| 4503.644]
1440315| 3718.339)
1440315| 3718.343]
1440326 2422.505|
1440344 2344.163|
1440416 4887.892|
1440426| 3736.176|
1440503| 4503.636|
2330606| 519.213
2331258| 3600.511]
2331258| 3600.517|

-0.107
-0.162)
-0.212
-0.221]
-0.211]
-0.113|
-0.115]
-0.120]
-0.331]
-0.222)

-3.023|
-2.154|
-1.685|
-2.420]
-1.061]
-2.493|
-1.149
-0.739)

-2.037

-1.113|
-2.379

-2.727

-1.009)
-2.379

-3.397
-0.556]
-0.556]

-2.194
-2.932
-0.916
-2.889
-1.315
-3.121]
-2.576)|
-2.576)|
-1.679)|
-1.624)
-3.389)
-2.501|
-3.121]
-0.359)
-2.493)|
-2.493)|

- 0.011| 155011 0.012]
- 0.013| 233.153| 0.012]
- 0.017| 305.441] 0.012]
- 0.018| 318.813| 0.012]
- 0.018| 304.208| 0.012]
- 0.009| 162.408| 0.012]
- 0.010| 166.485 0.012]
- 0.013| 172.773| 0.012]
- 0.036| 477.633| 0.013]
- 0.024| 320.248| 0.012]
0.000| 4358.153| 0.017|

0.000| 3103.869| 0.017|

0.000| 2427.517| 0.017|

0.000| 3486.195| 0.017|

0.000| 1527.405| 0.017|

0.000| 3589.924] 0.017|

0.000| 1656.777| 0.017|

0.000| 1064.075| 0.017|

[ 0.000| 2933.633| 0.017|
0.000| 1602.526| 0.017|

0.000| 3429.878| 0.017|

[ 0.000| 3927.308| 0.017|
0.000| 1453.358| 0.017|

0.000| 3423.919] 0.017|

| 0.000| 4894.536] 0.017|
0.000| 800.511| 0.017|

0.000| 800.517| 0.017|

[ 0.000| 3159.993| 0.017|
[ 0.000| 4224.061] 0.017|
| 0.000| 1319.143| 0.017|
[ 0.000| 4160.202| 0.017|
[ 0.000| 1895541 0.017|
0.000| 4500.523| 0.017|

0.000| 3715.762| 0.017|

0.000| 3715.767| 0.017|

0.000| 2420.826] 0.017|

0.000| 2342.539| 0.017|

0.000| 4884.503| 0.017|

0.000| 3733.585| 0.017|

0.000| 4500.515| 0.017|

0.000| 518.853| 0.017|

0.000| 3598.018| 0.017|

0.000| 3598.024| 0.017|

DANE OBSERWACJE BMTOWE - REDUKCJE ODWZOROWAWCZE - EDY SREDNIE

| Nr(L)| Nr(C)| Nr(P)|Alfa(obs)| Reduk cja | Alfa(zred)| mAl(prior)|
I | I | [eel | [c cl | fec | fec] |

| 1441013| 1440426| 1440850| 292784.0]| -0.3] 292783.7] 28.3]
| 1440426| 1441013| 1441139| 1623667.0| -0.1] 1623666.9| 28.3|
| 1440426| 1441013| 1440850| 2315999.0| -0.3| 2315998.7| 28.3|

| 1441013| 1441139| 1441138| 2160319.0|
| 1441139| 1441138| 1441012| 1934397.0|

Objasnienia

» Redukcje odwzorowawcze katéw w uktadzie ,1992” sg liczone wedtug
Wytycznych Technicznych G-1.10. Wielkosci tych redukcji zalezg istotnie

od dtugosci celowych — dla bokéw kilkusetmetrowych, typowych dla sieci

Il klasy wartosci redukcji sg jednak znacznie mniejsze od standardowego btedu
obserwaciji.

» Bledy $rednie katéw mAl okreslono na podstawie zadanego btedu $redniego
pomiaru kierunku mK ze wzoru mAl = mK* v2 (przyjeto w szczegdlnosci
mK=20 [cc] lub mK =15 /*V2 dla zwiekszonej liczby serii przy wcigciach).

-0.1] 2160318.9|
-0.1] 1934396.9|

28.3|
28.3|
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1441138|

1441012]
1441011|
1441010|
1440419|
1441009|
1441005|
1441004|
1441006|
1441003|
1441003|
1441128|
1441127|
1441128|
1441048|
1441048|
1441026|
1441025|
1441024|
1441023|
1441022|
1441128|
4085011|
1441014|
1441015|
1441021|
1441015|
1440315|
1440315|
1441146|
1441125|
1441124|
1441123|
1441126|
1441032|
1441126|
1441032|
1441105|
1441106|
1441107|
1441108|
1441109|
1441009|
1441008|
1441147|
1441037|
1441036|
1441035|
1441034|
1441033|
1441035|
1441034|
1441069|
1441068|
1441065|
1441064|
1441012]
1441138|
1441068|
1441067|
1441083|
1441082|
1441081|
1441078|
1441079|
1440426|
1441013|
1441013|
1440426|
1440344|
1441099|
1441027|
1441028|
1441150|
1441029|
1441130|

1441012|

1441011|
1441010|
1440419|
1441009
1441008|
1441007|
1441005|
1441003|
1441004|
1441006|
1441127|
1441128|
1441048|
1441026|
1441026|
1441025|
1441024|
1441023|
1441022|
1440315|
1441048|
1441113|
1441127|
1441014|
1441015|
1441021|
1441020|
1441020|
1441015|
1441146|
1441125|
1441124|
1441123|
1441126|
1441032|
1441105|
1441106|
1441107|
1441108|
1441109|
1441005|
1441008|
1441147|
1441037|
1441036|
1441035|
1441034|
1441033
1441032|
1441034|
1441069
1441068|
1441067|
1441066|
1441065|
1441064|
1441012|
1441067|
1441083|
1441082|
1441081|
1441078|
1441079|
1441077|
1441013|
1440426|
1440426|
1441140|
1441099|
1440344|
4085011|
1441027|
1441029|
1441130|
1441028|

1441011

1441010]
1440419|
1441009|
1441008|
1441007|
1441008|
1441007|
1441004|
1441005|
1441127|
1441006|
1441048|
1441026|
1441025|
1440850|
1441024|
1441023|
1441022|
1440315|
1440850|
1441113|
1441048|
1441128|
1441127|
1441014|
1441020|
1440850|
1441021|
1441014|
1441015]
1441146|
1441125|
1441124|
1441123|
1441105|
1441106|
1441107|
1441108|
1441109|
1441005|
1441004|
1441147)
1441037|
1441036|
1441035|
1441034|
1441033|
1441032|
1441126|
1441069|
1441068|
1441067|
1441066|
1441067|
1441066|
1441065|
1441064|
1441083|
1441082|
1441081|
1441078|
1441079|
1441077|
1441013|
1441077|
1440850|
1441140|
1441044|
1441057|
1440850|
1441113|
4085011|
1441130|
1441028|
1441027|

2185246.0|

1934378.0|
2087763.0|
2019227.0|
2115857.0|
2736836.0|
2072466.0|
2610480.0|
2063616.0|
1255985.0|
1128091.0|
1008778.0|
2038219.0|
1001972.0]|
1470929.0|
3243271.0|
2346878.0|
2033576.0|
1867605.0|
1021442.0|
666633.0|
1872691.0|
2135830.0]
2013620.0|
1773460.0|
1185637.0|
1925365.0|
563790.0]|
1187513.0|
1992049.0|
1995681.0|
2005541.0|
1999117.0|
2782773.0|
2127398.0|
879610.0]|
1624751.0|
1959951.0|
2541268.0|
1827278.0|
2457248.0|
599872.0|
669550.0|
1905080.0|
2210098.0|
1984491.0|
1942475.0|
2999007.0|
2250006.0|
2203204.0|
1601238.0|
1446326.0|
1680109.0|
1351713.0
1948418.0|
1945178.0|
1391150.0|
1848793.0|
2751708.0|
935813.0|
2719124.0|
1398716.0|
2387575.0|
1142427.0|
1984039.0|
819618.0|
292784.0
492483.0|
1879683.0|
2825255.0|
1882998.0|
1028767.0|
1992983.0|
2110623.0|
1864186.0|
1768622.0|

-0.1] 2185245.9|

-0.1| 1934377.9|
-0.1| 2087762.9|
0.0| 2019227.0|
-0.1] 2115856.9|
0.0| 2736836.0|
0.0| 2072466.0|
0.0| 2610480.0|
0.0| 2063616.0|
0.0| 1255985.0|
0.0| 1128091.0|
0.0| 1008778.0|
0.0| 2038219.0|
0.0| 1001972.0|
0.0| 1470929.0|
0.0| 3243271.0|
-0.1| 2346877.9|
-0.1| 2033575.9|
-0.1| 1867604.9|
-0.1] 1021441.9)
0.3| 666633.3|
0.0| 1872691.0|
0.0| 2135830.0|
0.0| 2013620.0|
0.1 1773460.1|
0.1 1185637.1|
-0.1] 1925364.9|
0.3| 563790.3|
0.1 1187513.1|
0.1 1992049.1|
0.0| 1995681.0|
0.1 2005541.1|
0.0| 1999117.0|
0.0| 2782773.0|
-0.1] 2127397.9)
0.1) 879610.1|
0.0| 1624751.0|
0.0| 1959951.0|
0.0| 2541268.0|
0.1 1827278.1|
0.1] 2457248.1|
0.0] 599872.0|
0.0] 669550.0]
0.0| 1905080.0|
0.0| 2210098.0|
0.0| 1984491.0|
0.0| 1942475.0|
-0.1| 2999006.9|
-0.1| 2250005.9|
-0.1] 2203203.9
0.0| 1601238.0|
0.0| 1446326.0|
0.1 1680109.1|
0.1 1351713.1|
0.0| 1948418.0|
0.0| 1945178.0|
-0.1] 1391149.9|
-0.1] 1848792.9|
0.1 2751708.1|
0.1) 935813.1
0.1 2719124.1|
0.1 1398716.1|
0.1 2387575.1
0.0| 1142427.0|
0.0| 1984039.0|
0.0 819618.0|
-0.3| 292783.7|
0.0] 492483.0|
0.0| 1879683.0|
0.0| 2825255.0|
-0.4| 1882997.6|
0.0| 1028767.0|
-0.1] 1992982.9|
-0.1] 2110622.9|
-0.1] 1864185.9|
-0.1] 1768621.9|

28.3|

28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
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1441045|
1441150|
1441045|
1441046|
1441148|
1441127|
1441135]
1441041|
1441040|
1441039|
1441038|
1441061|
1441135|
1441061|
1441062|
1441138|
1440326|
1441042|
1441043|
1441143|
1441141|
1441142|
1441043|
1441042|
1440326|
1440315|
1441020|
1441121|
1441019|
1440850|
1441019|
1441018|
1441018|
1441017|
1441120|
1441120|
1441119|
1441119|
1441119|
1441118|
1441016|
1441126|
1441121]
1440344|
1441097|
1441096|
1441097|
1441023|
1441022|
1441104|
1441103|
2331230]
2331197
2331230]
2331231
1441112]
1441113|
4085011|
2331234|
2331203|
2331204|
2331200|
2331205|
2331206|
2331207|
2331208|
2331063|
2331064|
2331064|
2331154|
2331154|
1441095|
1441049|
1441134|
1441110|
1441115]
1441114|

1441150|
1441045|
1441046|
1441148|
1441047|
1441006|
1441041|
1441040|
1441039|
1441038|
1441006|
1441135|
1441061|
1441062|
1441063|
1441012|
1441135|
1441043|
1441143|
1441142|
1441044|
1441141|
1441042|
1441136|
1441135|
1441020|
1441121|
1441019|
1441018|
1440503
1441018|
1441017|
1441017|
1441120|
1441119|
1441119|
1441118|
1441118|
1440416|
1441016|
1441122|
1441123|
1441019|
1441099|
1441098|
1441095|
1441096|
1441022|
1441104|
1441103|
2331210]
2331197|
2331230]
2331231
2331232]
1441111|
1441112|
1441113
2331197|
2331234|
2331203|
2331204|
2331200]
2331205]
2331206|
2331207|
2331208|
2331063|
2331154|
4085011|
2331064|
1441049|
1441134|
1441110|
1441115|
1441114|
2331222|

1441029|
1441046|
1441148|
1441047|
1441006|
1441047|
1441040|
1441039|
1441038|
1441006|
1441127|
1441041|
1441062|
1441063|
1441012|
1441063|
1441041|
1441143|
1441142|
1441141
1441140|
1441044|
1441136|
1441135|
1441136|
1441121]
1441019|
1441018|
1440503|
1441018|
1441017|
1441019|
1441120|
1441119|
1441118|
1440416|
1441016|
1440416|
1441118|
1441122|
1441123|
1441122|
1441017|
1441098|
1441099|
1441049|
1441095|
1441104|
1441103|
2331210|
2331197|
2331210|
2331231
2331232|
1441111
2331232
1441111
1441112|
2331210|
2331197|
2331234
2331203|
2331204
2331200|
2331205|
2331206|
2331207|
2331208|
4085011|
1441113|
2331063|
1441134|
1441110|
1441115|
1441114|
2331222|
2331223|

851395.0|
2195497.0|
2071082.0|
1947104.0|
1771034.0|
1134399.0|
2100571.0|
2044363.0|
2000557.0|
2299575.0|
1868883.0|
1047932.0|
2016921.0|
2235095.0|
2729530.0|
3824481.0|
2604965.0|
1299748.0|
2474293.0|
1552904.0|
1971649.0|
2076247.0|
791721.0]
1893109.0|
678068.0|
3145812.0|
1684486.0|
2103126.0|
2536900.0|
760999.0]|
829725.0|
442785.0|
2064126.0|
2094295.0|
1487948.0|
1834874.0|
2090618.0|
2466353.0|
119388.0|
1863831.0|
1092772.0|
784206.0|
1375654.0|
986030.0|
2509959.0|
2950257.0|
1262410.0|
2362197.0|
1778130.0|
3202752.0|
1903642.0|
1330130.0]
2167848.0|
2203790.0|
2169973.0|
2118893.0|
1898355.0|
3425191.0|
1795110.0|
2944573.0|
1344179.0|
1764060.0|
1216819.0|
1621112.0|
2316568.0|
2103290.0]|
1847034.0|
2295472.0|
2006261.0|
2115636.0|
1104614.0|
731470.0]
2535950.0|
2693382.0|
1891739.0|
2262040.0|
3001674.0|

0.0]
-0.1
-0.1
-0.1

0.0]

0.1]
-0.1
-0.1
-0.1
-0.1
-0.1

0.0]

0.0]

0.0|

0.0|

0.0]

0.0]

0.0|

0.0|

0.0]

0.0]

0.0]

0.0|
-0.1

0.0]

0.0|
-0.1
-0.1
-0.1
-0.4|

0.0|
0.0|

0.0]

0.0]

0.0|

0.0|

0.1]

0.0]

0.0]

0.1]

0.1]

0.0]

0.0|

0.1]

0.0]
-0.1
-0.1
-0.1

0.0|

0.0]

0.0]
-0.1]

0.1]

0.1]

0.1]
-0.1
-0.1

0.0]

0.0]

0.0]

0.0|

0.0]
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1

0.0|

0.0]

0.0]
-0.1]
-0.1

0.0]

0.0]

0.0|

0.0|

851395.0|

2195496.9|
2071081.9]
1947103.9|
1771034.0|
1134399.1]
2100570.9|
2044362.9|
2000556.9|
2299574.9|
1868882.9|
1047932.0|
2016921.0|
2235095.0|
2729530.0|
3824481.0|
2604965.0|
1299748.0|
2474293.0|
1552904.0|
1971649.0|
2076247.0|
791721.0]

1893108.9|
678068.0|
3145812.0|
1684485.9|
2103125.9]
2536899.9|
760998.6|

829725.0|

442785.0|
2064126.0|
2094295.0|
1487948.0|
1834874.0|
2090618.1|
2466353.0|
119388.0|

1863831.1|
1092772.1|
784206.0|

1375654.0|
986030.1|
2509959.0|
2950256.9|
1262409.9|
2362196.9|
1778130.0|
3202752.0|
1903642.0|
1330129.9|
2167848.1|
2203790.1|
2169973.1|
2118892.9|
1898354.9|
3425191.0|
1795110.0|
2944573.0|
1344179.0|
1764060.0|
1216818.9|
1621111.9]
2316567.9|
2103289.9|
1847033.9|
2295471.9|
2006261.0|
2115636.0|
1104614.0|
731469.9|

2535949.9|
2693382.0|
1891739.0|
2262040.0|
3001674.0|

28.3]
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|

28.3]
28.3|

28.3]
28.3|
28.3|
28.3|
28.3|

28.3]

28.3]

28.3]
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|

28.3]
28.3|
28.3|

28.3]
28.3|

28.3]
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|

28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
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2331062|
2331061|
2331058|
2331239|
1441134|
1441110]
1441031|
1441133|
1441002|
1441001|
2331064|
2331154|
2331155|
2331156|
2331157|
2331158|
2331056|
2331066|
1441045|
1441030|
1441133|
1441002|
2331158|
2331141
2331080|
2331142|
2331143|
2331054|
2331052|
2331141
2331052
2331140]
2331057|
2331053|
2331051|
2331158|
2331145|
2331144|
2331145|
2331131
2331132]
2331133|
2331134|
2331135]
2331067|
2331070]
2331067|
2331070]
2331150]
2331149|
2331148|
2331147|
2331146|
2331070]
2331150]
2331098|
2331099
2331151
2331152|
2331213|
2331217|
2331216|
2331215|
2331214|
2331136|
2331135]
1441057|
2331200]
2331204|
1441022|
2331233|
2331259|
2331152
1441013|
1441001|
1441068|
1441033|

2331223|
2331062
2331061]
2331058|
1441110|
1441031|
1441133|
1441002|
1441001|
1440326|
2331154|
2331155]
2331156|
2331157|
2331158|
2331056|
2331066|
1441132|
1441150|
1441150|
1441030|
1441133|
2331056|
2331080]
2331142]
2331143|
2331054|
2331055]
2331141]
2331052]|
2331140]
2331057|
2331053|
2330606|
2331141
2331056|
2331144|
2331145]
2331131
2331132
2331133|
2331134|
2331135]
2331136|
2331064|
2331067|
2331070]
2331150]
2331149|
2331148|
2331147|
2331146|
2331144|
2331150]
2331098|
2331099|
2331151
2331152]
2330603|
2331212]
2331216|
2331215]
2331214|
2331213|
2331217|
2331136|
1441056|
2331204|
2331259|
1440315|
2331239|
2331258|
2330603|
1440426|
1440326|
1441067|
1441032|

2331222|
2331223|
2331062|
2331061|
1441031|
1441133|
1441002
1441001|
1440326|
1441135]
2331155|
2331156|
2331157|
2331158|
2331056|
2331066|
1441132|
1441150|
1441132|
1441132|
1441150|
1441030|
2331055|
2331142|
2331143|
2331054
2331055|
2331056|
2331080|
2331140|
2331057|
2331053|
2330606|
2331071
2331080|
2331144
2331056|
2331131
2331132
2331133|
2331134
2331135]
2331136|
2331051|
2331063|
2331064|
2331150|
2331149|
2331148|
2331147|
2331146|
2331144
2331145|
2331098|
2331099|
2331151
2331152
2330603|
2331212|
2330603|
2331215|
2331214
2331213|
2331212
2331216|
2331217|
1441055|
2331259
2331258|
2331233|
1440850|
2331233|
2331233|
2331233|
2331233|
1441116|
1441116|

2407928.0|
2001879.0|
1473394.0|
2045413.0|
2083197.0|
1827104.0|
926865.0|

2032188.0|
2343198.0|
1952133.0]
1197981.0|
1719878.0|
2220433.0|
1857904.0|
2016545.0|
2809239.0|
2433669.0|
1946122.0|
1696554.0|
2969516.0|
2039793.0|
1083315.0]
1734978.0|
1844394.0|
2180281.0|
2060524.0|
1813222.0]|
2233609.0|
485109.0]|

601901.0]|

2171335.0|
2325895.0|
1551141.0|
1857362.0|
2379631.0|
633899.0|

952655.0|

1541119.0|
2367613.0|
1697173.0|
2030319.0]|
2905541.0|
977771.0

3088122.0|
3045626.0|
352708.0]|

2013851.0|
1708401.0|
1532861.0|
2447701.0|
1798846.0|
2168001.0|
1318330.0]
145402.0|

2493091.0|
1973552.0|
2531120.0|
2350080.0]|
1261504.0|
1850053.0|
2143766.0|
1801702.0|
1367836.0|
2085355.0|
1671336.0|
1341016.0|
2573410.0|
3077328.0|
1410533.0|
175799.0|

3858434.0|
228637.0|

3695283.0|
219725.0|

3079209.0]|
691229.0|

2656502.0|

-0.1
-0.1
-0.1
-0.1
0.0]
-0.1
-0.1
0.0]
0.0]
0.0|
0.0|
0.0]
0.1]
0.1]
0.1]
0.1]
0.0]
0.0|
0.0|
0.0]
-0.1
0.0|
0.1]
0.0]
-0.1
-0.1
-0.1
0.0]
0.0]
0.0]
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0.1]
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0.1]
0.0|
0.0|
0.0]
0.0]
0.0|
0.0|
0.0]
0.1]
0.0|
0.1]
0.0]
0.0]
0.0|
0.0|
0.1]
0.0]
0.0]
0.0|
0.1]
0.0]
0.0]
0.0|
0.0|
0.0]
0.0]
0.0|
0.0|
-0.1
-0.1|
-0.1
-0.1
0.0]
-0.1
-0.1
-0.1
0.1]
0.2]
0.1]
-0.2|
-0.5|
-0.4|
-0.2|
-0.1

2407927.9|
2001878.9|
1473393.9|
2045412.9|
2083197.0]|
1827103.9|
926864.9|
2032188.0|
2343198.0|
1952133.0
1197981.0|
1719878.0|
2220433.1|
1857904.1|
2016545.1|
2809239.1|
2433669.0|
1946122.0|
1696554.0|
2969516.0|
2039792.9|
1083315.0]
1734978.1|
1844394.0|
2180280.9|
2060523.9|
1813221.9|
2233609.0|
485109.0]|
601901.0]|
2171335.1]
2325895.1|
1551141.1|
1857362.1|
2379631.0|
633899.0|
952655.0|
1541119.0
2367613.0|
1697173.0|
2030319.0]|
2905541.1|
977771.0
3088122.1|
3045626.0|
352708.0]|
2013851.0|
1708401.0|
1532861.1|
2447701.0|
1798846.0|
2168001.0|
1318330.1]
145402.0|
2493091.0|
1973552.0|
2531120.0|
2350080.0]|
1261504.0|
1850053.0|
2143766.0|
1801701.9|
1367835.9|
2085354.9|
1671335.9|
1341016.0|
2573409.9|
3077327.9|
1410532.9|
175799.1|
3858434.2|
228637.1]
3695282.8|
219724.5]|
3079208.6|
691228.8|
2656501.9|

28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3]
28.3]
28.3|
28.3|
28.3|
28.3|
28.3|
28.3]
28.3]
28.3|
28.3|
28.3|
28.3|
28.3|
28.3]
28.3|
28.3|
28.3]
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3]
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
28.3|
15.0]
15.0|
15.0|
15.0|
15.0]
15.0|
15.0|
15.0|
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1441105| 1441106| 1441116| 1797708.0| 0.0| 1797708.0]  15.0|

I

| 1440315| 1441020 1441116 1397074.0| 0.1 1397074.1]  15.0|
| 1441019] 1441018 1441116| 273961.0| 0.2| 273961.2] 15.0]
| 1441119| 1440416| 1441116| 790705.0| 0.2| 790705.2]  15.0]
| 1441001| 1440326| 1441116 2445358.0| -0.4| 2445357.6]  15.0|
| 1441022| 1440315| 1441116 1593108.0| 0.1 1593108.1]  15.0|
| 1441024| 1441023| 1441116| 769998.0| 0.0 769998.0]  15.0]
| 1441068| 1441067| 1441117| 1640789.0| 0.1) 1640789.1]  15.0|
| 1441083| 1441082| 1441117| 1631958.0| 0.0| 1631958.0]  15.0|
| 1441147| 1441037| 1441117 1091994.0| 0.2| 1091994.2|  15.0|
| 2331237| 2331059 2331071| 788992.0| 0.0 788992.0] 28.3]
| 2331059] 2331237 2331238| 2042652.0| 0.0| 2042652.0]  28.3|
| 2331237| 2331238 2331239| 1810409.0| 0.0| 1810409.0;  28.3|
| 2331238| 2331239| 2331058 3202273.0| 0.0| 3202273.0] 28.3|
| 1441042| 1441055| 1440344 1478959.0| 0.1 1478959.1]  28.3|
| 1440344| 1441055| 1441056| 918703.0| 0.0 918703.0] 28.3|
| 1441055| 1441042| 1441043 1249233.0| -0.1] 1249232.9] 28.3|
| 1441056| 1441057| 1441099| 1354220.0| 0.0| 1354220.0]  28.3|
| 1441098| 1441097| 1441096 1782104.0| 0.0| 1782104.0  28.3|
| 2331237| 2331059 2331071| 788991.0| 0.0 788991.0] 28.3|
| 2331059| 2331071 2330606 1712209.0| 0.0| 1712209.0;  28.3|
| 2331141| 2331051| 2331136 1065674.0| 0.0| 1065674.0]  28.3|

| Nr@i) | Nr() | Az(obs) |dA-redukcja |Az(zred)|mAz |
I | | [ee] | [ec] | [cel | [ee] |

... azymuty geodezyjne ......

2331258 | 1440344| 2269663.7| -3000.5
2331258 | 1440416| 2945085.9] -3001.2
1440315 | 1440326 2061551.8| -2813.5
1440315 | 1440344| 2038120.8| -2813.4
1440315 | 1440416| 3094239.0| -2814.0
1440315 | 1440426| 2300852.1| -2813.4
1440315 | 2331258| 807419.9] -2814.1
1440326 | 1440344| 1984588.9| -2785.2
1440326 | 1440416| 3713413.3| -2785.9

2266663.2]  2.5|
2942084.7|  3.5|
2058738.3] 4.4
2035307.5| 3.1
30914249 7.1
2298038.7]  3.0|
804605.8]  6.5|

1981803.7]  10.1|
3710627.4] 3.7

Objasnienia

* Redukcje odwzorowawcze dA azymutéw geodezyjnych (azymutéw
poczatkowych linii geodezyjnych na elipsoidzie GRS-80, otrzymanych
z przeksztalcenia wektorow GPS) zawierajg w sobie dwa komponenty:
- konwergencije (kat zbieznosci potudnikéw) - dG,
- redukcje odwzorowawcza kierunku linii - dK;

............................... dA:dG+dK
wielkosci te sg liczone dla ukfadu ,1992” wedtug Wytycznych Technicznych
G-1.10. Otrzymane po redukcji wielkosci na ptaszczyznie odwzorowawczej
nazywamy katami kierunkowymi lub azymutami topograficznymi.

» Bledy srednie mAz okreslono na podstawie elementéw macierzy
kowariancyjnej wektora GPS (przy zatozeniu wspétczynnika wariancji 1.00)
przy dodatkowym uwzglednieniu btedu centrowania anteny (0.01).

1440326 | 1440426| 2676222.2| -2785.3
1440326 | 2331258| 355162.2|] -2786.0
1440344 | 1440416| 3784836.5| -2788.7
1440426 | 1440344| 1124783.1| -2619.7
1440426 | 1440416 22750.8] -2620.4 20130.5| 3.2|
1440426 | 2331258| 456141.3| -2620.5 453520.8| 2.2

| 2673436.9]  6.7|
|
|
|

1440503 | 1440315| 1757570.3| -2779.0 | 1754791.4]  13.5|
|
|
I
|
|

352376.2| 3.1
3782047.8)  2.8|
1122163.3] 7.4

1440503 | 1440315| 1757575.9] -2779.0 1754796.9| 13.5|
1440503 | 1440326| 1987242.7| -2778.5 1984464.2| 3.4
1440503 | 1440344| 1986572.3| -2778.3 1983794.0| 2.6
1440503 | 1440416| 2743101.8| -2779.0 2740322.8| 8.2
1440503 | 1440426| 2208190.4| -2778.4 2205412.0| 2.6|
1440503 | 2331258| 1084043.0] -2779.0 1081263.9| 5.7|
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| 1440503|  9999| 1642765.1| -2778.4
| 9999 | 1440315 3618441.2| -3061.2
| 9999 | 1440315 3618442.9] -3061.2
| 9999 | 1440326| 3173611.7| -3060.7
| 9999 | 1440344| 2887517.4] -3060.5
| 9999 | 1440416| 3471166.2| -3061.2
| 9999 | 1440426 2978219.8| -3060.6
| 9999 | 1440503| 3643048.2] -3061.4
| 9999 | 2330606 2177318.4] -3060.5
| 9999 | 2331258 3908680.8| -3061.3
| 9999 | 2331258 3908680.9| -3061.3

UKLAD 1992

| 1639986.7] 2.4
| 3615380.0]  2.9|
| 3615381.7] 2.9
| 3170551.0]  4.5|
| 2884456.9]  4.6|
3468104.9] 22|
2975159.2|  2.9|
3639986.9] 2.4
2174257.9]  20.8|
3905619.5|  3.0|
3905619.6]  3.0|

SREDNIA REDUKCJA DLUGOSCI n.p.o.: dD(wys.H) = -6.8681322E-005* D [m]

Bt. S$R.NIEZALE zZNY OD DLUGGCI a= 0.012m
Bt. PROPORCJONALNY (na 100m) b= 0.001 m
WAGI DLUGO &CI: pd = L/[a*a+(b*r)*(b*1)]

gdzie r jest liczba setek metréw diugo $ci boku

METODA NAJMNIEJSZYCH KWADRATOW
PROCES ITERACYJNY GAUSSA - NEWTONA
- PARAMETRY ZBIE 2zNGSCI

[pLL]=  228.76172| ZALECONO KONTYNUACJE
[pVV]=  141.98167 | Mo= 0.9633 (niemian.)
ITER = 1

$REDNIA POPRAWKA WSPOLRRNEJ = 0.012m

[pLL]=  141.98194 |
[pVV]=  141.98194 | Mo= 0.9633 (niemian.)
ITER = 2
SREDNIA POPRAWKA WSPOLRBNEJ = 0.000m

[PLL]=  141.98194 |
[pVV]=  141.98194 | Mo= 0.9633 (niemian.)
ITER = 3
SREDNIA POPRAWKA WSPOLRRNEJ = 0.000m

[pLL]=  141.98194 |
[pVV]=  141.98194 | Mo= 0.9633 (niemian.)
ITER = 4
SREDNIA POPRAWKA WSPOLRBNEJ = 0.000m

Objasnienia

W kolejnych iteracjach procesu GAUSSA-NEWTONA

podaje sie informacije:

[pll] - warto$¢ sumy wazonych kwadratéw poprawek
obliczona bezposrenio z wyrazéw wolnych
réwnan poprawek,

[pvv] — odpowiadajaca wartos¢ obliczona z ,elementu
krancowego” zredukowanych réwan normalnych.

Zgodnos¢ [pll]=[pvv] (z doktadnoscig do btedu
zaokraglenia) Swiadczy o poprawnos$ci numerycznej
ostatecznego rozwigzania.

SREDNIA POPRAWKA WSPOLRZ EDNEJ w kolejnych
cyklach procesu iteracyjnego powinna zmierza ¢ do O

(z okreslonym zaokragleniem numerycznym) —

jest to podstawowy parametr kontrolny zbieznosci
procesu i kryterium jego zatrzymania.

Mo - obliczona warto$¢ sredniego btedu jednostkowego
w postaci niemianowanej. O poprawnosci przyjetego
wagowania obserwacji swiadczy zblizenie Mo do
wartosci 1.0. W praktyce dopuszczamy ewentualne
odchylenie rzedu 10%. W przypadku przeciwnym nalezy
zweryfikowaé przyjete zatozenia doktadnosciowe
obserwaciji lub zidentyfikowa¢ inne przyczyny

(np. Istnienie btedu grubego). Nieréwnos¢ Mo >> 1
Swiadczy, ze zalozone btedy Srednie obserwacji sg za
mate — nalezy je zwiekszy¢ (jesli pozwalaja na to warunki
techniczne danej klasy sieci) — wiasnie ze
wspotczynnikiem réwnym wartosci ok. Mo. Odwrotnie
bedzie w przypadku, gdy Mo << 1 - przyjete btedy
Srednie obserwacji sg zawyzone w stosunku do
faktycznych wartosci poprawek. Mozna je odpowiednio
proporcjonalnie pomniejszyc¢.

Na wzrost wartosci Mo mogg mie¢ tez wplyw istotne
btedy wspétrzednych punktéw nawigzania. Te przyczyne
mozna tatwo zweryfikowac stosujgc kontrolne
wyréwnanie z odrzuceniem bezbtednosci punktéw
nawigzania (wszystkich lub tylko niektérych punktéw).
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WYNIKI WYROWNANIA OBSERWACJI
edy srednie obserwacji wyréwnanych s
pelnej macierzy kowariancyjnej

Bt

DLUGO $CI BOKOW

PLANY BOKOW

OBSERWACJE

Nr(i) | Nr(j)

|d+redukcje| md.Mo| V

1440326|
1441009]
1441140|
1441001|
1441001|
1441004|
1441005]
1441007|
1441003|
1441127|

1441008|
1441147)
1441009]
1440419|
1441010]
1441012]|
1441013|
1441014|
1441015]
1441021]
1441016|
1441018|
1441019|
1441017|
1441018|

1441135|
1440419|
1440426|
1440326|
1441002|
1441003|
1441004|
1441005|
1441006|
1441006|

1441007|
1441008|
1441008|
1441010|
1441011|
1441011|
1440426|
1441127|
1441014|
1441015]
1441122|
1441017|
1441017|
1441120|
1440503|

114.3690|0.0116| 0.0079
139.1473|0.0116| 0.0036
157.7107|0.0117| 0.0027
210.0863]0.0117| 0.0027
298.0943]0.0119| 0.0066
108.2499|0.0116| 0.0075
173.0320|0.0117| 0.0074
208.5858]0.0117| 0.0053
271.9631]0.0119| 0.0082
330.2046|0.0120| 0.0152

226.7228]0.0118| 0.0047
182.0660|0.0117| 0.0018
229.4509/0.0118| 0.0040
164.5983|0.0117| 0.0035
171.9027|0.0117| 0.0032
269.1301]0.0119| 0.0035
230.4761]0.0118| 0.0076
336.5956|0.0120| 0.0008
309.4216|0.0119| 0.0020
324.6505]0.0120| -0.0009
230.2588]0.0118| 0.0028
271.6458]0.0119| 0.0035
287.9731]0.0119| 0.0026
208.5331]0.0117| 0.0081
174.1386|0.0117| 0.0096

a liczone na podstawie

geonet_w-------
ELKQSCI WYROWNANE |

Wi

|0.0055| 114.3769]0.0102]
|0.0037| 139.1509]0.0111]
|0.0040| 157.7133/0.0109|
|0.0045| 210.08890.0109|
[0.0047| 298.1009]0.0109|
|0.0038| 108.2573|0.0110|
|0.0032| 173.0394/0.0112]
[0.0036] 208.5912(0.0112]
|0.0040| 271.9714/0.0112]
|0.0052| 330.2199]0.0108|

Objasnienia

» Tabela zawiera nastepujace kolumny:

- numery planu obserwacji dtugosci

- miara dtugosci boku zredukowana na ptaszczyzne odwzorowania
(uktadu ,,19927)

- wartosci a’posteriori btedéw $rednich obserwacji (po uwzglednieniu
empirycznej wartosci btedu sredniego jednostkowego Mo (0.98..)

- poprawki obserwacyjne V

- btedy srednie poprawek mV, wyznaczone $cisle, ha podstawie
petnej macierzy kowariancyjnej wektora poprawek uktadu
obserwacyjnego sieci,

- dtugosci wyréwnane Dwyr

- btedy Srednie dtugosci wyréwnanych, wyznaczone $cisle na podstawie
petnej macierzy kowariancyjnej wektora obserwacji wyréwnanych.

 Jesli nastapi przekroczenie | V | >3 *mV to na ramce z prawej strony pojawi
sie gwiazdka. Sugeruje ona koniecznos¢ sprawdzenia, czy ewentualnie
zaistniala jakas$ przyczyna zewnetrzna (omytka) tego zdarzenia. Jesli bowiem
przyjete modele probabilistyczne (charakteryzowane btedami srednimi a-priori)
byty poprawne, to wykroczenie wielkosci poprawki poza wartos¢ jej btedu
granicznego powinno by¢ zjawiskiem ,rzadkim” — o prawdopodobienstwie ok.
1/100. W praktyce, czestym powodem przekroczen w powyzszym sensie sg
btedy wspétrzednych punktéw nawigzania. Sytuacja taka dotyczy zwtaszcza
wyréwnan sieci w uktadzie ,1965” ale takze wyréwnan sieci w nowych
uktadach, gdyz wspoétrzedne punktéw nawigzania I, Il klasy pochodzg gtéwnie
z wyréwnan opartych o obserwacje archiwalne, natomiast w pomiarze
aktualnym nie ma pewnosci, ze odpowiednie znaki geodezyjne nie ulegty
przemieszczeniom. Kwestie poprawnosci nawigzan moze rozstrzygac¢ wynik
kontrolnego wyréwnania sieci z odrzuceniem warunku bezbtednosci punktéw
nawigzania.

|0.0036]
|0.0037|
|0.0037|
|0.0037]
|0.0036]
|0.0038|
|0.0045]
|0.0044]
|0.0047|
|0.0050]|
|0.0044]
|0.0089)
|0.0090]|
|0.0061]
|0.0069)

226.7276]0.0112)
182.0678|0.0111]
229.4549(0.0112)
164.6019]0.0111]
171.9058|0.0111]
269.1336/0.0112)
230.4837/0.0109)
336.5964/0.0112)
309.4236/0.0110)|
324.6497|0.0109)|
230.2616/0.0109)
271.6493|0.0078)
287.9758/0.0078)
208.5412|0.0101]
174.1482|0.0094|
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1441019]
1441020]
1441020|
1441020|
1441022|
1441022]|
1441023|
1441024|
1441024|
1441025]
1441027|
1441130|
1441029|
1441133|
1441133|
1441032|
1441034|
1441033|
1441069|
1441034|
1441036|
1441037|
1441006|
1441039|
1441040|
1441041]
1441042
1441043|
1441044|
1441150|
1441046|
1441047|
1441006|
1441026|
1441048|
1441134|
1441056|
1441057|
1441057|
1441062|
1441063|
1441012|
1441065|
1441064|
1441066|
1441067|
1441083|
1441068|
1441068|
1441077|
1441078|
1441079|
1441081
1441081|
1441083|
1441096|
1441049|
1441097|
1441098|
1440344|
1441098|
1441103|
1441104|
1441105]
1441106|
1441107|
1441108|
1441005]
1441110]
1441031|
1441112|
1441113|
1441115]
1441118|
1441118|
1441119]
1441119]

1441018|
1440315|
1441121|
1441021|
1440315|
1441104|
1441022|
1441023|
1441025|
1441026|
1441028|
1441028|
1441130|
1441030|
1441031|
1441105|
1441033|
1441032|
1441034|
1441035|
1441035|
1441036|
1441038|
1441038|
1441039|
1441040|
1441043|
1441143|
1441141
1441045|
1441045|
1441148|
1441047|
1441048|
1441113|
1441049|
1441055|
1441099|
1441056|
1441061|
1441062|
1441063|
1441064|
1441012|
1441065|
1441066|
1441067|
1441067|
1441069|
1441013|
1441079|
1441077|
1441078|
1441082|
1441082|
1441095|
1441095|
1441096|
1441097|
1441099|
1441099|
2331210|
1441103|
1441106|
1441107|
1441108|
1441109|
1441109|
1441115]
1441110|
1441111|
1441112]
1441114|
1441016|
1440416|
1441118|
1440416|

191.3261|0.0117| 0.0084
396.6905]0.0122| 0.0049
259.9768]0.0118| 0.0044
470.4269|0.0124| -0.0013
574.5924/0.0128| -0.0041
140.0155|0.0116| 0.0022
328.4001]0.0120| 0.0045
361.6203]0.0121]| 0.0044
348.4488|0.0120] 0.0041
111.3863|0.0116| 0.0014
137.1167|0.0116| 0.0087
137.6688|0.0116| 0.0086
262.8407]0.0118| 0.0083
184.2105|0.0117| 0.0149
269.5803]0.0119| 0.0093
197.4145|0.0117| 0.0040
351.6904/0.0121] -0.0007
389.2527]0.0122| -0.0007
150.3238(0.0117] -0.0001
186.5424|0.0117| -0.0011
194.8166|0.0117| -0.0013
149.8897|0.0117| -0.0013
144.4526|0.0117| 0.0051
255.2398/0.0118| 0.0064
199.4212|0.0117| 0.0063
271.3372]0.0119| 0.0065
262.1976|0.0118| 0.0002
247.6251]0.0118| 0.0033
150.2765|0.0117| 0.0030
214.7077]0.0118| 0.0015
348.7575]0.0120| 0.0024
182.2442|0.0117| 0.0024
113.2458|0.0116| 0.0014
158.0267|0.0117| 0.0105
117.0823|0.0116] -0.0006
384.8799/0.0122| 0.0044
215.8065|0.0118| 0.0009
210.7099|0.0117] -0.0007
168.5726|0.0117| 0.0003
298.8859/0.0119| 0.0044
338.1670]0.0120] 0.0047
176.5783|0.0117| 0.0017
212.8022]0.0118| 0.0013
232.1275]0.0118| 0.0046
168.8748|0.0117| 0.0009
196.9038|0.0117| 0.0005
271.0780]0.0119| 0.0021
349.3007]0.0120| 0.0020
170.5836|0.0117| 0.0014
189.7978|0.0117| -0.0004
197.4909|0.0117] -0.0022
347.7884]0.0120| -0.0005
303.7217]0.0119| -0.0019
253.3150/0.0118| -0.0021
231.6368]0.0118| 0.0009
303.3169]0.0119| 0.0072
315.8071]0.0120| 0.0048
150.5041|0.0117| 0.0065
215.5539|0.0118| 0.0046
209.3402/0.0117| -0.0088
313.7193]0.0120| -0.0016
294.5184/0.0119] -0.0007
140.0949|0.0116| 0.0023
240.8029/0.0118| 0.0034
215.9513]0.0118| 0.0031
319.4701]0.0120] 0.0036
192.4133|0.0117| 0.0036
369.3123]0.0121| 0.0028
323.6133]0.0120| 0.0023
131.3402|0.0116| 0.0086
284.4170/0.0119] -0.0098
115.2436|0.0116] -0.0087
171.4391|0.0117| 0.0018
294.9094/0.0119| 0.0011
416.4868|0.0122| 0.0118
149.8374/0.0117| 0.0030
537.3256|0.0127| 0.0020

|0.0090| 191.3344|0.0074]
|0.0075| 396.6954/0.0096]
[0.0061] 259.9813[0.0101]
|0.0055| 470.4256/0.0112]
|0.0060| 574.5883]0.0113]
|0.0036| 140.0177|0.0111]
|0.0050| 328.4046/0.0109|
|0.0050| 361.6247|0.0110]
|0.0050| 348.45300.0110]
|0.0049| 111.3877|0.0106|
|0.0043| 137.1253/0.0108|
|0.0045| 137.6774/0.0107|
|0.0046| 262.84900.0109]
|0.0047| 184.2255|0.0107*
|0.0034| 269.5897|0.0114]
[0.0040| 197.4185[0.0110]
|0.0035| 351.6897|0.0115]
|0.0037| 389.2520]0.0116|
|0.0034| 150.3238/0.0112]
[0.0038| 186.5414[0.0111]
|0.0039| 194.8153/0.0111]
|0.0039| 149.8884/0.0110|
|0.0042| 144.4577|0.0109|
[0.0045| 255.2462|0.0109)
|0.0044| 199.4275/0.0109)
|0.0045| 271.3437|0.0110|
|0.0034| 262.1978|0.0114]
[0.0041| 247.6284/0.0111]
|0.0040| 150.2795/0.0109|
[0.0039| 214.7092|0.0111]
|0.0042| 348.7599|0.0113]
|0.0040| 182.2466/0.0110|
[0.0038| 113.2472(0.0110]
|0.0058| 158.0372|0.0101]
|0.0056| 117.0817|0.0102]
|0.0026| 384.8844/0.0119|
|0.0058| 215.8075/0.0102]
[0.0038| 210.7092(0.0111]
|0.0031| 168.5729|0.0113]
|0.0049| 298.8902|0.0109|
[0.0049| 338.1717|0.0110]
|0.0025| 176.5800]0.0114]
|0.0040| 212.80350.0110]
|0.0039| 232.1321/0.0111]
[0.0039| 168.8757|0.0110]
|0.0039| 196.9043[0.0111]
|0.0026| 271.0801/0.0116|
|0.0035| 349.3027|0.0115]
[0.0031] 170.58500.0113]
|0.0025| 189.7974|0.0115]
|0.0033| 197.4887|0.0113]
|0.0026| 347.7879]0.0118|
|0.0034| 303.71990.0114]
[0.0030| 253.3128[0.0114]
|0.0034| 231.6378|0.0113]
|0.0030| 303.3241/0.0115]
|0.0026| 315.81200.0117|
[0.0028| 150.51060.0113]
[0.0025| 215.5585(0.0115]
|0.0063| 209.3313|0.0099|
|0.0022| 313.71760.0117|
[0.0040| 294.5177|0.0112]
|0.0034| 140.0973[0.0111]
|0.0035| 240.8063/0.0113]
|0.0032| 215.9544/0.0113]
[0.0042| 319.4737|0.0112]
|0.0039| 192.4169]0.0110]
|0.0041| 369.3151/0.0114]
|0.0021| 323.6156/0.0118]
[0.0032 131.3488[0.0112]
[0.0041| 284.4072|0.0112]
|0.0038| 115.23500.0110|
|0.0018| 171.4409]0.0116|
[0.0042| 294.9105[0.0112]
|0.0085| 416.4986/0.0089|
|0.0070| 149.8404/0.0093]
|0.0091| 537.32760.0089|
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1441119| 1441120|
1441019| 1441121|
1441123| 1441122|
1441123| 1441124|
1441124| 1441125|
1441125| 1441146|
1441126| 1441123|
1441032| 1441126|
1441128| 1441127|
1441048| 1441128|
1441132| 2331066|
1441150| 1441132|
1441002| 1441133|
1441110| 1441134|
1441135| 1441041|
1441135| 1441061|
1441136| 1441042
1441135| 1441136|
1441012| 1441138|
1441013| 1441139|
1441139| 1441138|
1441140| 1441044|
1441141| 1441142|
1441142| 1441143|
1441015| 1441146|
1441147| 1441037|
1441046| 1441148|
1441150| 1441029|
1441030| 1441150|
2331212| 2330603|
2331071| 2330606|
2331051| 2331141|
2331140| 2331052|
2331053| 2330606|
2331055| 2331054|
2331056| 2331055|
2331053| 2331057|
2331239| 2331058|
2331058| 2331061|
2331059| 2331071|
2331061| 2331062|
2331062| 2331223|
2331208| 2331063|
2331063| 2331064|
2331066| 2331056|
2331067| 2331064|
2331070| 2331067|
2331150| 2331070|
2331142| 2331080|
2331099| 2331098|
2331145| 2331131|
2331131| 2331132|
2331132| 2331133|
2331134| 2331133|
2331135| 2331134|
2331136| 2331135|
2331136| 2331051|
2331217| 2331136|
2331057| 2331140|
2331141| 2331052|
2331141| 2331080|
2331143| 2331142|
2331054| 2331143|
2331145| 2331144|
2331056| 2331144|
2331144| 2331146|
2331147| 2331146|
2331148| 2331147|
2331149| 2331148|
2331150| 2331149|
2331098| 2331150|
2331151| 2331099|
2331152| 2331151|
2331152| 2330603|
2331154| 2331064|
2331154| 4085011|
2331154| 2331155|

151.0764/0.0117| 0.0076
181.0144/0.0117| 0.0059
174.2309|0.0117| 0.0080
211.1191]0.0117| 0.0048
221.4968|0.0118| 0.0048
213.0731]0.0118| 0.0048
157.8933|0.0117] -0.0024
461.4992|0.0124| -0.0020
351.3334/0.0121] 0.0050
237.0828]0.0118| 0.0041
161.4877|0.0117| 0.0049
173.3891|0.0117| 0.0052
185.1898|0.0117| 0.0066
119.7188|0.0116| 0.0078
146.5700|0.0117| 0.0063
509.5923|0.0126| 0.0048
330.7515|0.0120| 0.0035
202.7183]0.0117| 0.0030
351.1322]0.0121| 0.0072
191.3159|0.0117| 0.0055
179.7148|0.0117| 0.0076
196.2815|0.0117| 0.0031
194.4036|0.0117| 0.0032
193.6851|0.0117| 0.0014
200.3724]0.0117| 0.0048
191.3592|0.0117| 0.0021
205.4164]0.0117| 0.0025
202.3468]0.0117| 0.0087
202.4871]0.0117| 0.0153
90.7813|0.0116| -0.0021
152.3477|0.0117] -0.0029
207.6741]0.0117| -0.0030
268.7823]0.0119| 0.0026
199.9244|0.0117| 0.0026
156.8709|0.0117] -0.0016
141.1041|0.0116] -0.0016
145.2570|0.0117| 0.0020
251.1666|0.0118| 0.0015
267.8882]0.0119| 0.0012
141.5229|0.0116] -0.0028
274.1747]0.0119| 0.0031
197.7759|0.0117| 0.0030
155.6932|0.0117| 0.0053
152.8550|0.0117| 0.0042
244.0748]0.0118| 0.0061
324.8642|0.0120| 0.0095
230.3455|0.0118| -0.0024
139.8041|0.0116] -0.0026
156.6246|0.0117| -0.0016
271.0655|0.0119| 0.0173
133.4588|0.0116| 0.0062
94.8478(0.0116| 0.0053
174.4570|0.0117| 0.0063
296.0335|0.0119| 0.0065
221.9498]0.0118| 0.0002
165.9628|0.0117| 0.0063
264.0372]0.0118| 0.0026
161.3364/0.0117| 0.0040
128.5045|0.0116| 0.0025
141.9337|0.0117] -0.0013
116.6402|0.0116] -0.0016
254.8465/0.0118| -0.0017
321.2707]0.0120] -0.0017
291.6190/0.0119| 0.0050
163.4461|0.0117| 0.0071
158.8493|0.0117| 0.0020
85.2854/|0.0116| 0.0008
115.1333|0.0116| 0.0022
145.0507|0.0117] -0.0009
134.9478|0.0116| 0.0023
95.9972|0.0116| 0.0097
199.2595|0.0117| 0.0168
94.7380(0.0116| 0.0138
50.4517|0.0116| 0.0067
304.6202|0.0119| 0.0126
253.7592/0.0118| 0.0161
164.6658|0.0117| 0.0016

|0.0059)
|0.0068|
|0.0038]
|0.0040]
|0.0040]
|0.0040]|
|0.0031]
|0.0037]
|0.0049)
|0.0047|
|0.0037|
|0.0038]
|0.0046]
|0.0031]
|0.0043]
|0.0055]
|0.0032]
|0.0026|
|0.0045]
|0.0042]
|0.0042]
|0.0041]
|0.0040]|
|0.0038]
|0.0040]|
|0.0037|
|0.0040]|
|0.0046]
|0.0048]
|0.0026]
|0.0025]
|0.0030]|
|0.0041]
|0.0041]
|0.0036|
|0.0037|
|0.0039)
|0.0015]
|0.0014]
|0.0021]
|0.0025]
|0.0025]
|0.0037|
|0.0036|
|0.0043]
|0.0043]
|0.0038|
|0.0038|
|0.0036]
|0.0051]
|0.0033]
|0.0036|
|0.0035]
|0.0036]
0.0027]
|0.0033]
|0.0037|
|0.0027]
|0.0041]
|0.0022]
|0.0037|
|0.0038]
|0.0039)
|0.0037|
|0.0042]
|0.0037]
|0.0036]
|0.0037|
|0.0036|
|0.0037]
|0.0041]
|0.0049)
|0.0042]
|0.0034]
|0.0047]
|0.0053]
|0.0043]

151.0840/0.0100]|
181.0204|0.0095|
174.2389|0.0110)|
211.1239]0.0110)|
221.5016/0.0110)|
213.0780/0.0110]|
157.8909|0.0113)|
461.4971]0.0118|
351.3384/0.0110)|
237.0870/0.0108)
161.4927|0.0111]
173.3943/0.0111]
185.1964|0.0108)
119.7266(0.0112)
146.5763|0.0109)
509.5970|0.0113)|
330.7551/0.0116]|
202.7214]0.0114|
351.1395(0.0112)
191.3214/0.0109)
179.7224]0.0109)|
196.2846|0.0110)|
194.4068|0.0110)|
193.6865|0.0111]
200.3772|0.0110)|
191.3613|0.0111]
205.4190/0.0110]|
202.3554/0.0108)
202.5024/0.0107*
90.7793|0.0113]

152.3447|0.0114)|
207.6711/0.0114|
268.7849]0.0111]
199.9269|0.0110)|
156.8693|0.0111]
141.1025|0.0111]
145.2590|0.0110)|
251.1680/0.0117|
267.8895(0.0118)
141.5201|0.0115)|
274.1778|0.0116)|
197.7789]0.0115]|
155.6985|0.0111]
152.8592|0.0111]
244.0809|0.0110]|
324.8737/0.0112)
230.3431/0.0111]
139.8015|0.0110]|
156.6231|0.0111]
271.0828/0.0107*
133.4650(0.0112)
94.8531|0.0110]

174.4632|0.0112)
296.0400[0.0114|
221.9499|0.0115]|
165.9691|0.0112)
264.0399(0.0113)|
161.3404]0.0114|
128.5069|0.0109)
141.9324|0.0114|
116.6386/0.0110)|
254.8448|0.0112)
321.2690/0.0113)|
291.6240/0.0113)|
163.4532|0.0109)|
158.8513|0.0111]
85.2862|0.0110]

115.1355|0.0110]|
145.0498|0.0111]
134.9501|0.0110]|
96.0069|0.0109)

199.2763|0.0106*
94.7519|0.0108*
50.4584|0.0111]

304.6328/0.0110]|
253.7753|0.0106)|
164.6674|0.0109)|
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2331155| 2331156 92.8698(0.0116] 0.0032
2331156| 2331157| 289.9613|0.0119| 0.0021
2331158| 2331157| 130.6615|0.0116| 0.0028
2331056| 2331158| 170.8607|0.0117| 0.0028
2331197| 2331230| 261.4652|0.0118| -0.0098
2331197| 2331234| 171.3697|0.0117| 0.0041
2331204| 2331200| 244.8954|0.0118| -0.0003
2331200| 2331205| 229.1400|0.0118| 0.0051
2331234| 2331203| 132.0533|0.0116] -0.0061
2331204| 2331203| 149.4802|0.0117| 0.0008
2331259| 2331204| 269.8957|0.0119| -0.0010
2331205| 2331206| 183.8390|0.0117| 0.0053
2331207| 2331208| 191.9660|0.0117| 0.0049
2331206| 2331207| 253.5488|0.0118| 0.0053
2331210| 2331197| 172.9002|0.0117|-0.0003
2331212| 2331213| 197.3408|0.0117| -0.0012
2331213| 2331214| 280.8975|0.0119] -0.0018
2331214| 2331215| 305.7878|0.0119| 0.0025
2331215| 2331216| 121.8570|0.0116| 0.0033
2331216| 2331217| 134.1774|0.0116] 0.0027
1441114| 2331222| 113.2463|0.0116| 0.0027
2331223| 2331222| 155.0110|0.0117| 0.0017
2331230| 2331231| 233.1526|0.0118| -0.0102
2331231| 2331232| 305.4415|0.0119] -0.0101
1441111| 2331232| 318.8133|0.0120] -0.0090
2331258| 2331259| 304.2076]0.0119]| -0.0039
1441113| 4085011| 162.4082|0.0117| 0.0011
1441027| 4085011| 166.4850|0.0117| 0.0087
2331237| 2331059| 172.7735|0.0117| 0.0018
2331238| 2331237| 477.6329|0.0125| 0.0022
2331239| 2331238| 320.2483|0.0120| 0.0013
2331258| 1440344 4358.1531|0.0164| -0.0001
2331258| 1440416| 3103.8693|0.0164| 0.0039
1440315| 1440326| 2427.5173|0.0164| -0.0074
1440315| 1440344| 3486.1947|0.0164| -0.0099
1440315| 1440416| 1527.4049|0.0164| -0.0014
1440315| 1440426| 3589.9242|0.0164| -0.0185
1440315| 2331258 1656.7768|0.0164| 0.0015
1440326| 1440344| 1064.0749|0.0164| -0.0003
1440326| 1440416| 2933.6332|0.0164| 0.0036
1440326| 1440426| 1602.5265|0.0164| -0.0142
1440326| 2331258| 3429.8780|0.0164| -0.0012
1440344| 1440416| 3927.3078|0.0164| 0.0082
1440344| 1440426| 1453.3578|0.0164| -0.0112
1440416| 1440426| 3423.9187|0.0164| 0.0023
2331258| 1440426| 4894.5361|0.0164| -0.0114
1440315| 1440503| 800.5110]0.0164| -0.0061
1440315| 1440503| 800.5174|0.0164| -0.0125
1440326| 1440503| 3159.9934|0.0164| -0.0163
1440344| 1440503| 4224.0612|0.0164| -0.0164
1440503| 1440416| 1319.1427|0.0164| -0.0048
1440503| 1440426| 4160.2016|0.0164| -0.0307
2331258| 1440503| 1895.5410(0.0164| 0.0072

9999

1440503| 4500.5228|0.0164| -0.0123

1440315| 9999 3715.7624|0.0164| -0.0018
1440315| 9999| 3715.7665|0.0164| -0.0059
1440326| 9999| 2420.8259|0.0164| 0.0001

9999
9999
9999
9999
9999
9999
9999

1440344| 2342.5385|0.0164| -0.0008
1440416| 4884.5026|0.0164| 0.0026
1440426| 3733.5855|0.0164| -0.0135
1440503| 4500.5150|0.0164| -0.0045
2330606| 518.8532|0.0164| -0.0548
2331258| 3598.0183|0.0164]| -0.0001
2331258| 3598.0236|0.0164| -0.0054

[0.0042| 92.8730]0.0108]
|0.0045| 289.9634|0.0110]
|0.0042| 130.6643(0.0108]|
|0.0043| 170.8635|0.0109]
|0.0037| 261.4554|0.0112)
|0.0036| 171.3738(0.0111]
|0.0024| 244.8951|0.0116]
|0.0038| 229.1451(0.0111]
|0.0043| 132.0471|0.0108|
|0.0040| 149.4809(0.0110]
|0.0052| 269.8947|0.0107]
|0.0034] 183.8444(0.0112)
|0.0038| 191.9709|0.0111]
|0.0038| 253.5541|0.0112)
|0.0040| 172.8999(0.0110]
|0.0030] 197.3396(0.0113
|0.0029| 280.8957|0.0115
|0.0034| 305.7903(0.0114
|0.0030| 121.8604(0.0112)
|0.0032| 134.1800[0.0112)
|0.0023| 113.2490(0.0114|
[0.0017| 155.0127|0.0115
|0.0040| 233.1424|0.0111]
|0.0042| 305.4314/0.0112)
|0.0040| 318.8043(0.0113|
|0.0046| 304.2037|0.0110]
|0.0059| 162.4093|0.0100]
|0.0043| 166.4937|0.0108]|
|0.0024| 172.7753|0.0114|
|0.0028| 477.6352(0.0121]
|0.0023| 320.2496(0.0118
|0.0144| 4358.1530/0.0079)
|0.0152] 3103.8732|0.0062)
|0.0147| 2427.5099|0.0073|
|0.0145| 3486.1848|0.0076|
|0.0154| 1527.4035|0.0055|
|0.0154] 3589.9057|0.0055|
|0.0147| 1656.7783|0.0073|
|0.0143| 1064.0746|0.0079)
|0.0151| 2933.6368|0.0063|
|0.0152| 1602.5123|0.0061]
|0.0145| 3429.8769|0.0076|
|0.0150] 3927.3160|0.0065|
|0.0150| 1453.3466|0.0065)|
|0.0164| 3423.9210/0.0000]
|0.0152| 4894.5247|0.0061]
|0.0155| 800.5048|0.0054
|0.0155| 800.5048|0.0054
|0.0152] 3159.9771|0.0062)
|0.0150] 4224.0447|0.0065|
|0.0164| 1319.1380|0.0000]
|0.0164| 4160.1709]0.0000]
|0.0152| 1895.5482|0.0062)
|0.0155| 4500.5105|0.0054]
|0.0150] 3715.7606|0.0065|
|0.0150] 3715.7606|0.0065|
|0.0147| 2420.8260|0.0073|
|0.0146| 2342.5377|0.0075|
|0.0155| 4884.5051|0.0054]
|0.0155| 3733.5719|0.0054]
|0.0155| 4500.5105|0.0054]
|0.0155| 518.7984|0.0054*
|0.0149| 3598.0182|0.0069|
|0.0149| 3598.0182|0.0069)
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MIARY K ATOW lub KIERUNKOW

PLANY K

ATOW | OBSERWACJE | WIELKO
|

Nr(L) | Nr(C)| Nr(P) | Al(obs) |ImA.Mo|
I | [g] llcel|

1441013|
1440426|
1440426|
1441013|
1441139]
1441138|
1441012|
1441011]
1441010]
1440419|
1441009|

1441005|
1441004|
1441006|
1441003|
1441003|
1441128|
1441127|
1441128|
1441048|
1441048|
1441026|
1441025]
1441024|
1441023|
1441022
1441128|
4085011|
1441014|
1441015]
1441021]
1441015]
1440315|
1440315]
1441146|
1441125|
1441124|
1441123|
1441126|

1440426|
1441013|
1441013|
1441139|
1441138|
1441012|
1441011|
1441010]
1440419|
1441009|
1441008|

1441007|
1441005|
1441003|
1441004|
1441006|
1441127|
1441128|
1441048|
1441026|
1441026|
1441025|
1441024|
1441023|
1441022|
1440315|
1441048|
1441113|
1441127|
1441014|
1441015]
1441021|
1441020|
1441020|
1441015]
1441146|
1441125|
1441124|
1441123|

1440850| 29.27837| 27.2)
1441139|162.36669)| 27.2)
1440850|231.59987| 27.2)
1441138|216.03189)| 27.2)|
1441012|193.43969)| 27.2|
1441011|218.52459| 27.2|
1441010|193.43779| 27.2|
1440419|208.77629| 27.2|
1441009|201.92270| 27.2|
1441008|211.58569)| 27.2)
1441007|273.68360| 27.2)

geonet_w -
SCI WYROWNANE |

|
V| mV | Al(wyr) [mAwyr|
[eellee] | 9] llce] |

-5.2| 25.4] 29.27785| 9.8|
21.3| 17.5|162.36882] 20.8]
17.4| 25.1|231.60161| 10.7|
6.1] 14.3|216.03250| 23.2|
-5.7| 14.0/193.43912| 23.4|
-9.3| 15.6]218.52366| 22.4|
-15.2| 11.6|193.43627| 24.6|
-19.6| 10.7|208.77434| 25.1|
-23.0] 11.2|201.92039)| 24.8|
-25.8] 12.7|211.58311| 24.1|
-25.9] 12.5|273.68101| 24.2]

Objasnienia

» Tabela zawiera nastepujace kolumny:

numery planu obserwacji kata (lewy, centralny, prawy)

miara kata zredukowana na ptaszczyzne odwzorowania

(uktadu ,19927)

wartosci a’posteriori btedéw $rednich obserwacji (po uwzglednieniu
empirycznej wartosci btedu sredniego jednostkowego Mo (0.98..)
poprawki obserwacyjne V

btedy srednie poprawek mV, wyznaczone $cisle, ha podstawie
petnej macierzy kowariancyjnej wektora poprawek uktadu
obserwacyjnego sieci,

wyréwnane miary katow,

btedy srednie dtlugosci wyréwnanych, wyznaczone $cisle na podstawie
petnej macierzy kowariancyjnej wektora obserwacji wyréwnanych.

 Jesli nastapi przekroczenie | V | > 3 *mV to na ramce z prawej strony pojawi
sie gwiazdka. Uwagi dotyczace weryfikacji poprawnosci obserwacji oméwiono
w komentarzu do wyréwnania dtugosci — przenoszg sie tu odpowienio.

1441008|207.24660] 27.2|
1441007|261.04800] 27.2|
1441004|206.36160] 27.2|
1441005|125.59850] 27.2|
1441127|112.80910] 27.2|
1441006|100.87780] 27.2|
1441048|203.82190] 27.2|
1441026|100.19720] 27.2|
1441025|147.09290] 27.2|
1440850(324.32710] 27.2|
1441024|234.68779) 27.2|
1441023|203.35759] 27.2|
1441022|186.76049] 27.2|
1440315|102.14419] 27.2|
1440850| 66.66333] 27.2)]
1441113|187.26910] 27.2|
1441048[213.58300] 27.2|
1441128|201.36200] 27.2|
1441127|177.34601] 27.2|
1441014|118.56371| 27.2|
1441020|192.53649] 27.2|
1440850| 56.37903] 27.2]
1441021|118.75131] 27.2|
1441014|199.20491| 27.2|
1441015|199.56810] 27.2|
1441146[200.55411] 27.2|
1441125|199.91170| 27.2|
1441124|278.27730| 27.2|

15.4| 11.9]207.24814| 24.5|
6.9] 14.0|261.04869] 23.4|
0.9] 12.3|206.36169] 24.3]
5.3| 12.1|125.59904| 24.4|
8.5| 15.2|112.80994| 22.6|
23.2] 19.6/100.88013| 18.9|
-2.6| 15.7|203.82164| 22.3|
-0.6| 18.0]100.19714| 20.5|
16.0] 14.1|147.09449) 23.3|
-23.0| 18.0|324.32480| 20.4]
11.1| 13.3|234.68890| 23.8]|
0.1] 15.9]203.35760] 22.1]
1.7 18.4|186.76065| 20.1|
-35.5| 20.0|102.14064] 18.5|
-13.6| 24.8| 66.66197| 11.3|
20.6| 15.4]187.27117| 22.5|
-21.4| 15.1|213.58086| 22.7|
-12.1| 16.4|201.36080] 21.8|
-2.0| 14.9|177.34581| 22.8|
1.3] 17.9|118.56384] 20.5|
-8.6| 14.1|192.53563| 23.3|
-20.9| 25.3| 56.37694| 10.0|
18.8| 20.5|118.75318| 18.0|
4.7] 15.2|199.20538| 22.6)|
9.9] 12.2]199.56909] 24.3]
15.3| 10.8]200.55563| 25.0]|
20.9] 12.0/199.91380| 24.5]
26.4] 15.0[278.27994| 22.8|
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1441032]
1441126|
1441032|
1441105|
1441106|
1441107|
1441108|
1441109|
1441009|
1441008|
1441147)
1441037|
1441036|
1441035]
1441034|
1441033|
1441035|
1441034|
1441069|
1441068|
1441065|
1441064|
1441012]|
1441138|
1441068|
1441067|
1441083|
1441082|
1441081|
1441078|
1441079|
1440426|
1441013|
1441013|
1440426|
1440344|
1441099|
1441027|
1441028|
1441150|
1441029|
1441130|
1441045]
1441150|
1441045|
1441046|
1441148|
1441127|
1441135|
1441041|
1441040|
1441039|
1441038|
1441061|
1441135|
1441061]
1441062|
1441138|
1440326|
1441042
1441043|
1441143|
1441141
1441142|
1441043|
1441042|
1440326|
1440315]
1441020]
1441121|
1441019|
1440850|
1441019]
1441018|
1441018|
1441017|
1441120]

1441126|
1441032|
1441105|
1441106|
1441107|
1441108|
1441109|
1441005|
1441008|
1441147|
1441037|
1441036|
1441035|
1441034|
1441033|
1441032|
1441034|
1441069|
1441068|
1441067|
1441066|
1441065|
1441064|
1441012|
1441067|
1441083|
1441082|
1441081|
1441078|
1441079|
1441077|
1441013|
1440426|
1440426|
1441140|
1441099|
1440344|
4085011
1441027|
1441029|
1441130|
1441028|
1441150|
1441045|
1441046|
1441148|
1441047|
1441006|
1441041|
1441040|
1441039|
1441038|
1441006|
1441135|
1441061|
1441062|
1441063|
1441012|
1441135|
1441043|
1441143|
1441142|
1441044|
1441141
1441042
1441136|
1441135|
1441020|
1441121
1441019|
1441018|
1440503|
1441018|
1441017|
1441017|
1441120|
1441119|

1441123|212.73979] 27.2|
1441105| 87.96101| 27.2|
1441106162.47510] 27.2|
1441107|195.99510] 27.2|
1441108|254.12680] 27.2|
1441109|182.72781| 27.2|
1441005|245.72481| 27.2|
1441004| 59.98720] 27.2]
1441147| 66.95500] 27.2]
1441037|190.50800] 27.2|
1441036|221.00980] 27.2|
1441035|198.44910] 27.2|
1441034|194.24750] 27.2|
1441033|299.90069] 27.2|
1441032|225.00059] 27.2|
1441126(220.32039] 27.2|
1441069]160.12380]| 27.2|
1441068|144.63260] 27.2|
1441067|168.01091| 27.2|
1441066|135.17131] 27.2|
1441067|194.84180] 27.2|
1441066|194.51780] 27.2|
1441065|139.11499] 27.2|
1441064|184.87929] 27.2|
1441083|275.17081| 27.2|
1441082| 93.58131| 27.2]
1441081|271.91241] 27.2|
1441078|139.87161| 27.2|
1441079238.75751| 27.2|
1441077|114.24270| 27.2|
1441013|198.40390] 27.2|
1441077| 81.96180] 27.2]
1440850| 29.27837| 27.2]
1441140| 49.24830] 27.2]
1441044|187.96830] 27.2|
1441057|282.52550] 27.2|
1440850]188.29976| 27.2|
1441113|102.87670| 27.2|
4085011/199.29829| 27.2|
1441130[211.06229] 27.2|
1441028]186.41859] 27.2|
1441027|176.86219] 27.2|
1441029| 85.13950] 27.2]
1441046|219.54969] 27.2|
1441148[207.10819] 27.2|
1441047|194.71039] 27.2|
1441006|177.10340] 27.2|
1441047|113.43991 27.2|
1441040[210.05709] 27.2|
1441039|204.43629] 27.2|
1441038|200.05569] 27.2|
1441006|229.95749] 27.2|
1441127|186.88829] 27.2|
1441041|104.79320] 27.2|
1441062|201.69210] 27.2|
1441063|223.50950] 27.2|
1441012|272.95300] 27.2|
1441063|382.44810] 27.2|
1441041|260.49650] 27.2|
1441143|129.97480] 27.2|
1441142|247.42930| 27.2|
1441141|155.29040] 27.2|
1441140|197.16490] 27.2|
1441044|207.62470| 27.2|
1441136| 79.17210] 27.2|
1441135|189.31089] 27.2|
1441136| 67.80680] 27.2]
1441121|314.58120] 27.2|
1441019|168.44859] 27.2|
1441018[210.31259] 27.2|
1440503|253.68999] 27.2|
1441018| 76.09986| 27.2]
1441017| 82.97250] 27.2]
1441019| 44.27850] 27.2]
1441120|206.41260] 27.2|
1441119|209.42950] 27.2|
1441118148.79480] 27.2|

-2.9| 15.7|212.73950| 22.3|
9.2| 17.8| 87.96193 20.6|
9.2| 15.5|162.47602| 22.4|
1.8| 15.8]195.99528| 22.2|
-1.6| 13.2|254.12664| 23.8|
1.2] 10.9|182.72793| 25.0|
1.4] 11.9|245.72495| 24.5|
9.0] 15.4] 59.98810] 22.5]
-3.2 14.7] 66.95467| 22.9|
0.2| 12.9]190.50802| 24.0|
-18.1] 11.7|221.00799| 24.6|
-15.5| 11.8]198.44755| 24.6|
-12.0| 13.5/194.24629] 23.7|
-11.8] 15.9|299.89951| 22.1|
-11.5| 15.6|224.99944| 22.3|
-5.5| 19.9|220.31984| 18.6]|
3.2| 13.3]160.12412| 23.8]
5.7| 14.0|144.63318] 23.4|
7.6| 15.3|168.01167| 22.6|
37.1] 16.4]135.17502| 21.8]|
-29.1| 12.9|194.83889| 24.0|
-22.3| 11.6/194.51557| 24.6|
-13.9| 12.8/139.11361| 24.0|
-10.6| 14.9|184.87823] 22.8|
27.4] 16.1]275.17354| 22.0|
30.0| 17.3| 93.58430| 21.1]
3.2 11.9|271.91273| 24.5|
1.7] 12.1]139.87177| 24.4]
4.9] 10.9]238.75800| 25.0|
5.0] 12.7|114.24320| 24.1]
11.3| 13.6|198.40504| 23.6]|
-14.8| 16.4| 81.96031| 21.8|
-5.2| 25.4| 29.27785| 9.8|
4.0] 15.9] 49.24870| 22.1]
7.2| 13.4]187.96902| 23.7|
2.3| 14.9|282.52573| 22.8|
24.8| 15.8/188.30223| 22.2|
4.7] 15.4/102.87716| 22.5|
6.8] 12.4]199.29898| 24.3|
-1.6| 12.6/211.06213| 24.1|
6.4] 10.5|186.41923| 25.1]
8.5| 11.0|176.86304| 24.9)
-5.2| 16.5| 85.13897| 21.6|
1.4 14.9|219.54984| 22.8|
-5.4| 11.0|1207.10765| 24.9)
-9.0| 11.3|194.70950] 24.8|
-12.4| 13.2|1177.10215| 23.8|
15.3| 15.0|113.44143| 22.8]|
-15.9| 15.2|210.05550] 22.6|
-14.6| 11.6|204.43483] 24.7|
-12.9| 11.0[200.05440] 24.9)
-10.7| 13.4|229.95642| 23.7|
-6.2| 15.4|186.88768| 22.5|
-15.1] 17.4|104.79169] 21.0|
8.2| 11.7|201.69292| 24.6]|
4.4] 11.9]223.50994| 24.5)|
4.8] 14.5[272.95348| 23.1
-11.0| 16.6/382.44700] 21.6|
-0.3| 16.9]260.49647| 21.3|
-23.9| 14.8|129.97241| 22.9|
-20.8| 11.4|247.42722| 24.7|
-15.4] 10.2|155.28886| 25.3]
-10.3| 10.9|197.16388| 25.0|
-12.8| 9.9|207.62343| 25.4|
31.8| 14.3] 79.17527| 23.2]
27.1] 13.3]189.31360]| 23.8|
-23.3| 16.4| 67.80447| 21.7|
-24.9| 18.8|314.57871] 19.7|
-14.9| 16.5/168.44710] 21.7|
-1.1] 20.2|210.31249| 18.3|
-23.3| 17.5|253.68767| 20.9)
20.4] 20.4] 76.10190| 18.1]
7.5|20.4] 82.97325| 18.1]
0.6] 21.3| 44.27856| 17.0|
4.8] 15.3]206.41309)| 22.5|
7.5| 14.2|209.43025| 23.3]
3.6| 18.9|148.79516| 19.7|
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1441120]
1441119]
1441119|
1441119|
1441118|
1441016|
1441126|
1441121|
1440344|
1441097|
1441096|
1441097|
1441023|
1441022|
1441104|
1441103|
2331230|
2331197|
2331230]
2331231
1441112]
1441113|
4085011|
2331234|
2331203|
2331204|
2331200]
2331205|
2331206|
2331207|
2331208|
2331063|
2331064|
2331064|
2331154|
2331154|
1441095|
1441049|
1441134|
1441110]
1441115|
1441114|
2331062|
2331061]
2331058|
2331239|
1441134|
1441110]
1441031|
1441133|
1441002
1441001]
2331064|
2331154|
2331155|
2331156|
2331157|
2331158|
2331056|
2331066|
1441045]
1441030|
1441133|
1441002
2331158|
2331141|
2331080|
2331142|
2331143|
2331054|
2331052|
2331141
2331052|
2331140|
2331057|
2331053|
2331051]

1441119|
1441118|
1441118|
1440416|
1441016|
1441122|
1441123|
1441019|
1441099|
1441098|
1441095|
1441096|
1441022|
1441104|
1441103|
2331210|
2331197|
2331230|
2331231
2331232|
1441111
1441112]
1441113|
2331197|
2331234|
2331203|
2331204
2331200|
2331205|
2331206|
2331207|
2331208|
2331063|
2331154|
4085011|
2331064
1441049|
1441134|
1441110|
1441115]
1441114|
2331222|
2331223|
2331062|
2331061|
2331058|
1441110|
1441031
1441133|
1441002|
1441001]
1440326|
2331154
2331155|
2331156|
2331157|
2331158|
2331056|
2331066|
1441132|
1441150|
1441150|
1441030|
1441133|
2331056|
2331080|
2331142|
2331143|
2331054
2331055|
2331141
2331052
2331140|
2331057|
2331053|
2330606|
2331141

1440416(183.48740] 27.2|
1441016|209.06181| 27.2|
1440416|246.63530| 27.2|
1441118| 11.93880] 27.2]
1441122|186.38311] 27.2|
1441123|109.27721| 27.2|
1441122| 78.42060| 27.2|
1441017|137.56540] 27.2|
1441098| 98.60301| 27.2]
1441099|250.99590] 27.2|
1441049|295.02569] 27.2|
1441095|126.24099] 27.2|
1441104|236.21969] 27.2|
1441103|177.81300] 27.2|
2331210[320.27520| 27.2|
2331197|190.36420| 27.2|
2331210|133.01299| 27.2|
2331231|216.78481| 27.2|
2331232|220.37901| 27.2|
1441111[216.99731| 27.2|
2331232[211.88929)| 27.2|
1441111|189.83549] 27.2|
1441112|342.51910] 27.2|
2331210]179.51100| 27.2|
2331197|294.45730| 27.2|
2331234|134.41790| 27.2|
2331203|176.40600| 27.2|
2331204]121.68189| 27.2|
2331200|162.11119| 27.2|
2331205[231.65679| 27.2|
2331206[210.32899| 27.2|
2331207|184.70339| 27.2|
2331208]229.54719| 27.2|
4085011|200.62610| 27.2|
1441113|211.56360] 27.2|
2331063|110.46140| 27.2|
1441134| 73.14699] 27.2]
1441110[253.59499] 27.2|
1441115|269.33820 27.2|
1441114|189.17390| 27.2|
2331222|226.20400| 27.2|
2331223|300.16740| 27.2|
2331222|240.79279| 27.2|
2331223|200.18789)| 27.2|
2331062|147.33939| 27.2|
2331061|204.54129| 27.2|
1441031|208.31970]| 27.2|
1441133|182.71039] 27.2|
1441002| 92.68649] 27.2]
1441001|203.21880] 27.2|
1440326|234.31980] 27.2|
1441135|195.21330] 27.2|
2331155|119.79810| 27.2|
2331156|171.98780| 27.2|
2331157|222.04331| 27.2|
2331158|185.79041| 27.2|
2331056(201.65451| 27.2|
2331066[280.92391| 27.2|
1441132|243.36690| 27.2|
1441150|194.61220] 27.2|
1441132|169.65540] 27.2|
1441132|296.95160] 27.2|
1441150[203.97929] 27.2|
1441030]108.33150] 27.2]
2331055|173.49781| 27.2|
2331142|184.43940| 27.2|
2331143[218.02809)| 27.2|
2331054|206.05239| 27.2|
2331055|181.32219| 27.2|
2331056[223.36090| 27.2|
2331080] 48.51090] 27.2|
2331140 60.19010| 27.2|
2331057|217.13351| 27.2|
2331053[232.58951| 27.2|
2330606|155.11411| 27.2|
2331071|185.73621| 27.2|
2331080|237.96310| 27.2|

7.3] 19.2|183.48814| 19.4|
-7.2| 16.5|209.06109| 21.7|
1.4] 17.7|246.63545| 20.7|
36.7] 25.8] 11.94247| 8.8
13.1] 12.3|186.38442| 24.3|
28.2| 13.3109.28002| 23.8|
-25.8| 12.5| 78.41802| 24.2)
-10.9| 18.3|137.56430] 20.2]
-29.4] 15.1] 98.60007| 22.7|
8.3] 12.7|250.99673| 24.1]
-0.7| 9.0295.02562| 25.7|
9.8| 11.8|126.24198| 24.6|
25.8] 13.2]236.22227| 23.8|
26.6| 12.4]177.81565| 24.3]
26.5| 13.9]320.27785| 23.4|
32.1] 11.7]190.36742| 24.6|
-12.5 15.0|1133.01175| 22.7|
19.3| 12.5[216.78674| 24.2
20.3| 11.2]220.38104| 24.8|
13.2] 10.1|216.99863| 25.3|
0.9] 10.9]211.88938] 25.0]
9.3 13.9]189.83642| 23.5]|
14.2| 15.4|342.52051| 22.5]|
-23.1| 12.1]179.50869] 24.4]
-13.5| 11.5|294.45595| 24.7|
-8.2| 11.4|134.41708| 24.8|
1.6 13.3|176.40615| 23.8|
-4.7| 13.3|1121.68143| 23.8|
-0.6| 11.1]162.11113] 24.9|
-2.4| 9.6231.65655| 25.5|
1.0] 9.9|210.32909| 25.4|
4.9] 11.4/184.70388| 24.8)
6.4] 13.1]229.54783| 23.9
-5.1| 14.6/200.62559| 23.0|
-26.9| 17.2|211.56092] 21.1|
-10.2| 15.1]110.46037| 22.7|
17.0] 12.9] 73.14869] 24.0|
-5.6| 11.0|253.59443| 24.9)
8.6 12.3|269.33905| 24.3|
2.1]10.2|189.17411| 25.3]
-1.9] 10.6|226.20381| 25.1]
-3.5| 10.8|300.16705| 25.0|
-0.1| 8.9]240.79279)| 25.8|
-2.0| 7.6/200.18769)| 26.2|
-4.7| 6.8/147.33892| 26.4|
-11.5| 9.2|204.54014] 25.7|
-15.8] 11.7|208.31812] 24.6|
-12.7| 11.8/182.70912] 24.6|
-12.1] 14.3] 92.68528| 23.2|
-10.2| 15.0|203.21778| 22.8|
3.4| 18.3|234.32014] 20.2|
-23.4| 19.0|195.21096| 19.5|
-3.7| 15.4]1119.79773| 22.5|
2.2| 12.5|171.98803| 24.2|
4.7] 11.4]222.04378| 24.8)|
14.8| 12.2|185.79188| 24.4|
18.7| 14.4]201.65637| 23.1
4.0] 14.6[280.92430| 23.0|
2.9] 12.9]243.36719) 24.0|
7.5| 13.5194.61295| 23.7|
-1.5| 15.9]169.65526| 22.2)
-10.3| 13.8|296.95057| 23.5|
-2.5| 12.4|203.97904| 24.2|
6.1| 14.2|108.33211| 23.3]
-6.6| 14.0|173.49714| 23.4|
6.8] 12.1|184.44008] 24.4|
7.3] 10.7|218.02883| 25.1]
7.2| 9.5206.05311| 25.5]
6.6| 10.8|181.32286] 25.0)
7.0] 12.4]223.36160] 24.3]
1.6| 9.9] 48.51106| 25.4|
1.1] 10.8 60.19021| 25.0|
0.5| 8.3|217.13355| 26.0]
0.9] 8.0]232.58960] 26.0]
2.9] 8.6|155.11440] 25.9)
2.8| 9.9|185.73648] 25.4|
5.2| 12.8]237.96362| 24.1]
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2331158|
2331145]
2331144|
2331145|
2331131
2331132]
2331133|
2331134|
2331135|
2331067|
2331070]
2331067|
2331070|
2331150]
2331149|
2331148|
2331147|
2331146|
2331070]
2331150|
2331098|
2331099|
2331151
2331152|
2331213|
2331217|
2331216|
2331215|
2331214|
2331136|
2331135]
1441057|
2331200|
2331204|
1441022|
2331233|
2331259|
2331152|
1441013|
1441001]
1441068|
1441033|
1441105]
1440315]
1441019|
1441119|
1441001]
1441022|
1441024|
1441068|
1441083|
1441147|
2331237|
2331059|
2331237|
2331238|
1441042
1440344|
1441055|
1441056|
1441098|
2331237|
2331059|
2331141

2331056|
2331144
2331145|
2331131
2331132]
2331133|
2331134
2331135|
2331136|
2331064
2331067|
2331070|
2331150|
2331149|
2331148|
2331147|
2331146|
2331144
2331150|
2331098|
2331099|
2331151
2331152|
2330603|
2331212|
2331216|
2331215|
2331214|
2331213|
2331217|
2331136|
1441056|
2331204
2331259|
1440315|
2331239
2331258|
2330603|
1440426|
1440326|
1441067|
1441032|
1441106|
1441020|
1441018|
1440416|
1440326|
1440315|
1441023|
1441067|
1441082|
1441037|
2331059
2331237|
2331238|
2331239
1441055|
1441055|
1441042|
1441057|
1441097|
2331059|
2331071
2331051|

2331144] 63.38990| 27.2|
2331056 95.26550| 27.2|
2331131|154.11190| 27.2|
2331132|236.76130| 27.2|
2331133|169.71730| 27.2|
2331134]203.03190| 27.2|
2331135[290.55411| 27.2|
2331136 97.77710] 27.2|
2331051|308.81221| 27.2|
2331063|304.56260| 27.2|
2331064] 35.27080| 27.2|
2331150[201.38510| 27.2|
2331149|170.84010| 27.2|
2331148|153.28611| 27.2|
2331147|244.77010| 27.2|
2331146|179.88460| 27.2|
2331144]216.80010| 27.2|
2331145|131.83301| 27.2|
2331098| 14.54020| 27.2|
2331099]249.30910| 27.2|
2331151|197.35520| 27.2|
2331152|253.11200| 27.2|
2330603|235.00800| 27.2|
2331212|126.15040| 27.2|
2330603|185.00530| 27.2|
2331215|214.37660| 27.2|
2331214]180.17019| 27.2|
2331213|136.78359| 27.2|
2331212|208.53549| 27.2|
2331216|167.13359| 27.2|
2331217|134.10160| 27.2|
1441055(257.34099] 27.2|
2331259|307.73279| 27.2|
2331258|141.05329| 27.2|
2331233| 17.57991| 14.4|
1440850|385.84342 14.4|
2331233| 22.86371| 14.4|
2331233|369.52828| 14.4|
2331233| 21.97245| 14.4|
2331233|307.92086| 14.4|
1441116| 69.12288| 14.4]
1441116265.65019] 14.4|
1441116|179.77080] 14.4|
1441116|139.70741| 14.4|
1441116| 27.39612] 14.4]
1441116| 79.07052| 14.4]
1441116|244.53576| 14.4|
1441116|159.31081| 14.4|
1441116| 76.99980| 14.4]
1441117|164.07891| 14.4|
1441117|163.19580] 14.4|
1441117|109.19942] 14.4|
2331071 78.89920| 27.2|
2331238|204.26520| 27.2|
2331239|181.04090| 27.2|
2331058|320.22730| 27.2|
1440344|147.89591] 27.2|
1441056| 91.87030] 27.2]
1441043|124.92329] 27.2|
1441099]135.42200] 27.2|
1441096|178.21040] 27.2|
2331071 78.89910] 27.2]
2330606|171.22090| 27.2|
2331136|106.56740| 27.2|

26.5| 15.3| 63.39256| 22.5|
-15.3| 14.0| 95.26397| 23.4|
-3.4| 11.5|154.11157| 24.7|
-3.6| 10.1|236.76095| 25.3|
-0.9] 9.6/169.71721| 25.5|
-0.2| 9.5/203.03188| 25.5|
1.8] 12.3|290.55428| 24.3|
13.7| 12.7| 97.77847| 24.1]
-7.2] 12.8|308.81148| 24.1|
21.1] 12.7|304.56470| 24.1]
49.3| 15.8| 35.27573| 22.2*
-22.9| 11.7|201.38281| 24.6|
-5.9] 12.1]170.83952| 24.4|
-10.4| 10.4|153.28506| 25.2|
-15.9| 9.3|244.76851| 25.6|
-19.9| 9.6|179.88262| 25.5|
-23.1| 10.5|216.79779] 25.2]
-28.7| 13.1]131.83014] 23.9|
-1.1] 13.2| 14.54009)| 23.8|
-12.6| 12.1|249.30784] 24.4]
-19.8| 10.7|197.35323] 25.1|
-26.2| 13.0|253.10938| 23.9)|
-18.3| 14.1|235.00617| 23.3|
17.3| 13.8]126.15213| 23.5|
-14.3| 12.7|185.00386| 24.1|
14.3 10.3|214.37802| 25.2]
11.5| 10.4|180.17134| 25.2|
2.1] 11.6|136.78380] 24.6]|
-7.3| 10.8|208.53476| 25.0|
18.1] 11.2|167.13541| 24.9|
20.4] 12.3|134.10363| 24.3]
-0.5| 14.5|257.34095| 23.1
-17.6| 13.3|307.73104] 23.8|
-26.6| 13.3|141.05063] 23.8|
-5.7| 4.6/ 17.57934| 13.7|
19.1| 13.0/385.84533| 6.3
-8.6| 4.6] 22.86285| 13.7|
-8.1| 5.2|369.52747| 13.5|
-8.4| 10.4| 21.97161| 10.1|
8.6 9.5307.92172| 10.9)
-6.3| 8.6|69.12225| 11.6|
-1.8| 7.2|265.65001] 12.5|
0.8| 5.0/179.77088| 13.6|
0.1] 6.7|139.70742| 12.8|
3.5| 8.2] 27.39647| 11.9]
-1.4| 7.2 79.07038| 12.5|
2.9] 9.7|244.53605| 10.7|
-3.5| 8.3|159.31046| 11.8|
-3.4| 8.3 76.99945| 11.8|
-9.3| 5.4/164.07798| 13.4|
6.3| 3.7|163.19644| 14.0|
6.0| 3.5109.20002| 14.0]|
-1.5| 20.1| 78.89904| 18.4|
-1.4| 10.3|204.26506| 25.2|
-10.4| 9.9|181.03986| 25.4|
-17.8| 13.2|320.22552| 23.8|
-0.9] 10.8147.89582| 25.0|
1.1] 14.7] 91.87041] 22.9|
-0.1| 15.0|124.92328| 22.8|
-0.9| 13.2|135.42191| 23.8|
3.8] 11.9|178.21078| 24.5]
-0.5| 20.1| 78.89904| 18.4|
-3.2| 10.7|171.22057| 25.1
-0.1| 13.0]106.56739] 23.9
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MIARY AZYMUTOW

| PLANY AZYMUTOW | OBSERWACJE |

|O(NS) | Nr(l)] Nr(J)| Az(obs)mA.Mo|
I I | [g] llcel|

0] 2331258 1440344]|226.66632| 2.4|
0] 2331258 1440416|294.20847| 3.4|
0] 1440315 1440326|205.87383| 4.3|
1440315| 1440344]|203.53075| 3.0|
0] 1440315| 1440416|309.14249| 6.8|
0] 1440315| 1440426|229.80387| 2.9|
0] 1440315 2331258| 80.46058| 6.3|

i=}

e geonet_w ----
WIELKO SCI WYROWNANE |

V | mV | Az(wyr) [mAwyr|
[celllee] | [g] llee] |

-0.1] 2.1]226.66632| 1.2|
-1.1] 3.1294.20837| 1.3|
-0.7| 3.8/205.87376| 1.9|
-0.5| 2.7|203.53070| 1.4|
-11.0] 6.4/309.14140| 2.3|
-1.4| 2.7|229.80373| 1.0|
1.5| 5.6 80.46073| 2.8|

Objasnienia

Wszelkie uwagi dotyczace weryfikacji poprawnosci obserwacji s analogiczne
jak dla dtugosci i katow.

W omawianym przyktadzie wyréwnaniu podlegajg azymuty topograficzne (katy
kierunkowe) pochodzace z przeksztatcenia (redukcji) azymutéw geodezyjnych
jako pseudo-obserwacji GPS (pozyskanych z wektorow GPS na elipsoidzie GRS-
80). Do tego zbioru pseudo-obserwacji mogtyby byé dotaczone réwniez katy
kierunkowe na punkty kierunkowe (jesliby takie istnialy) wyznaczone metodami
klasycznymi.

| 0] 1440326| 1440344]|198.18037| 9.8|
| 0] 1440326| 1440416|371.06274] 3.6|
| 0] 1440326| 1440426|267.34369] 6.5|
| 0] 1440326| 2331258| 35.23762| 3.0|
| 0] 1440344| 1440416|378.20478| 2.7|
| 0] 1440344| 1440426|312.21633] 7.2|
| 0] 1440416| 1440426]|202.01305| 3.1|
| 0] 2331258| 1440426|245.35208| 2.1|
| 0] 1440315| 1440503|375.47914| 13.0|
| 0] 1440315| 1440503|375.47969] 13.0|
| 0] 1440326| 1440503|398.44642| 3.3|
| 0] 1440344| 1440503|398.37940| 2.5|
| 0] 1440503| 1440416|274.03228| 7.9|
| 0] 1440503| 1440426]|220.54120] 2.5|
| 0] 2331258| 1440503|308.12639] 5.5|
| 0] 9999| 1440503|363.99867| 2.3|

| 0] 1440315] 9999|161.53800| 2.8|

| 0] 1440315] 9999|161.53817| 2.8|

| 0] 1440326] 9999|117.05510| 4.3|

| 0] 9999] 1440344|288.44569| 4.4]

| 0] 9999] 1440416|346.81049| 2.1|

| 0] 9999| 1440426(297.51592| 2.8|

| 0] 9999] 1440503|363.99869| 2.3|

| 0] 9999] 2330606[217.42579| 20.0|
| 0] 9999] 2331258/390.56195| 2.9

| 0] 9999] 2331258|390.56196| 2.9

Bt ad srednijednostkowy Mo = 0.9633 (wart. Kontrolna)

KONTROLA OBLICZENIA B EDOWSREDNICH
Sprawdzenie tw. O tr ebskiego:
P=Q
P = (1/m)* Suma{(Mwyr*Mwyr)/(Mobs*Mobs)} = 0.71
Q=n/m = 0.71

OZNACZENIA:

n = niezb ednailo ¢ obserwacji = 380
(liczba niewiadomych wspotrz ednych
i statych orientacji kierunkéw)

m =ilo $é wszystkich obserwaciji = 533

(bez pseudoobserwacii)
Mobs = empiryczny bt

Mo = empiryczny bt ad sr. jedn.(por.j.w.)

ad sr. obserwacji = Mo * m(obs)

-0.7| 8.6/198.18030| 4.7|
-0.7| 3.3|371.06267| 1.3|
-0.9| 6.0267.34360| 2.5|
0.2| 2.7|35.23764] 1.4|

-0.2| 2.4/378.20476| 1.1|
2.8| 6.6312.21661| 2.9|

-3.6| 3.1/202.01269| 0.0|
-1.2| 2.0|245.35197| 0.8|
-7.5|12.2|375.47839| 4.4|
-13.1| 12.2|375.47839] 4.4|
-2.1| 3.1/398.44621| 1.2|
-1.8| 2.3398.37922| 1.0|
-0.5| 7.9274.03222| 0.0|
-2.0| 2.5[220.54101| 0.0|
-4.5| 5.1/308.12595| 2.1|
-2.8| 2.2|363.99839| 0.8
-0.3| 2.6/161.53797| 1.1|
-2.0| 2.6/161.53797| 1.1|
-0.4| 3.9|117.05506| 1.9|
-0.6| 4.0288.44563| 2.0|
0.3| 2.0/346.81052| 0.7|

0.4] 2.6|297.51596| 0.9

-2.9| 2.2|363.99839| 0.8|
-0.8| 18.9]217.42571| 6.6|
0.2| 2.6/390.56197| 1.2|

0.1] 2.6/390.56197| 1.2|

29
29

31




m(obs) = zato zony bl. ér. obs. przed wyréwnaniem
Mwyr - bt ad sredni obserwacji wyrébwnanej = Mo * B

B = sqgrt(n/m) (przybli zenie wg. tw.Otr ebskiego)

B = sqrt( Qii) (scisle, Qii - wariancja estyma ty)
Kontrolne parametry wyréwnania:

[pl]=  141.981943875853600

[pw] = 141.981943875853700

Mo = 0.963320591122234

Cz astkowe estymaty bt edbéw srednich
i liczby stopni swobody:

- dla dlugo $ci Mo(1)= 0.9594 fl= 69.7542
-dlak atow Mo(2) = 0.9494 f2= 73.7730
- dla azymutéw Mo(4) = 1.0914 f4= 9.4 728

Objasnienia dodatkowe

Czastkowe estymaty btedu sredniego jednostkowego s liczone dla réznych grup
obserwacji podobnie jak globalna wartos¢ Mo. Wielkosci te pozwalajg ocenic¢
poprawnos¢ relacji pomiedzy wagami roznych grup obserwacji. Estymaty czastkowe,
podobnie jak Mo powinny by¢ wartosciowo zblizone do 1.0. Istotna dysproporcja
pomiedzy tymi warto$ciami stanowi wskazéwke do ewentualnej zmiany zatozonych
btedow srednich réznych grup obserwacji.

- e geonet_w-----
| WSPOLRZ EDNE WYROWNANE |
[Lp.| NRP | X | Y | Mx | My | Mp |KL|
[ I | | A | B | Fi|]
| 1] 1441083| 220262.132| 521509.224| 0.022| 0.021| 0.031] |
| | | | 0.023| 0.020] 46.062| |
| 2| 1441081] 219860.205 521589.164| 0.022| 0.020] 0.030| |
| | | | 0.023| 0.019] 40.191| |
| 3| 1441082 220099.004| 521673.678) 0.021| 0.021| 0.030] |
|

| I | | 0.023| 0.019| 54.518| |

Objas$nienia dodatkowe

Kazdy punkt jest scharakteryzowany btedami srednimi wspoétrzednych, bledem
........................... potozenia punktu oraz parametrami elipsy btedu $redniego: pétosie a, b, kat
kierunkowy Fi dtuzszej pétosi (a).

| 4] 1441117 219980.437| 522248.996)| 0.036| 0.042| 0.055| |
| | | | 0.049| 0.025|141.091| |
| 5| 1441068] 220768.242| 521615.733)| 0.022| 0.020] 0.029] |
| | | | 0.022| 0.020] 27.488| |
| 6| 1441067 220434.406| 521718.523)| 0.020] 0.020] 0.028| |
| | | | 0.021| 0.019] 48.095| |
| 7| 1441078] 219610.280| 521761.742 0.020| 0.018| 0.026| |
| | | [ 0.021| 0.017| 33.790| |
| 8| 1441079] 219412.793| 521760.858) 0.019] 0.017| 0.025| |
| | | | 0.019] 0.017| 20.229| |
| 9] 1441147 220920.887| 522493.609) 0.019] 0.022| 0.029] |
| | | [ 0.022| 0.019] 96.675| |
| 10| 1441037 220904.416| 522302.958] 0.019] 0.022| 0.029] |
| | | | 0.022| 0.019] 94.059| |
| 11| 1441069 220935.297| 521650.254| 0.021| 0.020] 0.029| |
| | | 0.022| 0.020] 30.692| |
| 12| 1441066] 220384.960| 521909.118| 0.018| 0.020] 0.027| |
| | | 0.020| 0.018| 78.245| |
| 13| 1441034] 221007.013| 521782.368) 0.020] 0.020] 0.028| |
|

| I | | 0.020| 0.020] 31.362| |
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14|
15|
16
17|
18|
19|
20|
21
22|
23|
24
25|
26
27|
28|
29
30|
31
32|
33|
34|
35|
36|
37|
38|
39
40|
41
42|
43|
44
45|
46|
47|
48|
49
50|
51

52|

1441116
144{1065|
144{1077|
1441013|
144{1036|
1441009|
144{1008|
1441035|
144{1064|
1441033|
144{1032|
1441105|
144{1106|
1441019|
144{1018|
1441119|
144{1024|
1441020|
144{1001|
1441023|
144{1022|
1440315|
144{0326|
1441012|
144{1139|
1441140|
141{1138|
239!1233|
1440419|
144{1010|
1441007|
144{1005|
141{1126|
144{1123|
1441107|
144{1108|
1441017|
144{1121|

I
1441120

221712.649|
2|20329.4|54|
2|19334.1|13|
2|19295.8|20|
2|20940.6|00|
2|20717.7|60|
220909.439|
2|20983.0|06|
2|20242.4|77|
2|21355.8|49|
2|21693.6|18|
2|21574.1|04|
221559.465|
2|22716.9|15|
2|22906.8|35|
2|22723.3|48|
2|21607.5|53|
2|22288.9|66|
2|19765.4|39|
2|21963.2|28|
2|22291.5|19|
2|22295.7|19|
2|19878.5|34|
2|20014.6|70|
2|19486.0|96|
2|19140.2|94|
2|19663.8|73|
2|21877.4|77|
2|20589.5|96|
220436.126|
2|20871.3|98|
2|20859.9|89|
2|22001.8|75|
2|22081.8|77|
2|21559.9|15|
221320.293|
2|22803.7|78|
2|22543.1|28|

| |
222744.468)

523001.062|
522068.611|
522099.629|
522285.523|
522157.502|
522549.187|
522675.316|
521967.358|
522262.828|
521827.077|
522020.543|
522177.675|
522418.036|
523405.074|
523381.852|
522780.981|
524315.560]|
523401.036|
523751.068|
524380.888|
524372.247|
523797.674|
523574.018]|
522307.430|
522265.549|
522327.923|
522291.918|
525233.508|
522494.993|
522435.488|
522898.830|
523107.109|
522363.992|
522500.114|
522633.990|
522845.283]|
523130.511|
523455.735|

522930.581|

0.020| 0.020] 0.028|
0.023| 0.016| 50.303)
0.018| 0.020] 0.027|
0.020| 0.018] 88.936]|
0.011] 0.013] 0.017|
0.013| 0.011| 69.774]
0.010| 0.006| 0.011]
0.011] 0.004] 30.016]
0.019] 0.022] 0.029|
0.022| 0.019] 97.329)
0.020| 0.021| 0.029|
0.021] 0.020] 79.617]
0.019] 0.021] 0.028]
0.021] 0.019|106.616]
0.020| 0.021| 0.029|
0.021] 0.020] 95.461]
0.018| 0.018] 0.025]
0.018| 0.017|178.241]
0.020| 0.020] 0.029|
0.021] 0.019] 36.871]
0.018| 0.020] 0.027|
0.021] 0.017| 67.950]
0.018| 0.021| 0.028|
0.022| 0.018] 92.643)
0.016| 0.023] 0.028]
0.023| 0.016| 90.568]
0.010| 0.008| 0.012|
0.010] 0.007| 24.441]
0.008| 0.007| 0.011]
0.009| 0.005] 43.055]|
0.010| 0.009| 0.013|
0.010| 0.009|190.460]
0.014| 0.015] 0.020]
0.015| 0.013| 60.679)
0.008| 0.010] 0.013|
0.010| 0.008| 86.461]
0.009| 0.011] 0.014]
0.012| 0.007|134.294|
0.014| 0.014] 0.019|
0.014| 0.014] 83.099)
0.011] 0.012] 0.016|
0.012] 0.011|128.642)
0.005| 0.006] 0.008|
0.006| 0.005| 84.149|
0.006| 0.006] 0.009|
0.006| 0.006|159.641]
0.017| 0.014] 0.022|
0.017| 0.014] 14.355|
0.014| 0.009] 0.016|
0.014| 0.008| 13.034|
0.006| 0.011| 0.012|
0.011] 0.006| 79.716]|
0.016| 0.011| 0.020]
0.016] 0.011] 11.555]|
0.040| 0.033] 0.052|
0.041] 0.033|196.413)
0.020| 0.020] 0.029|
0.021] 0.020] 50.172)
0.020| 0.019] 0.028]
0.020| 0.019] 28.437|
0.018| 0.020] 0.027|
0.020| 0.018|111.665]
0.017| 0.019] 0.026]
0.019| 0.017| 93.100]
0.016| 0.020] 0.025|
0.020| 0.015] 83.356]|
0.015| 0.018] 0.023]
0.018| 0.015| 95.096]
0.016| 0.023| 0.028|
0.024| 0.016| 94.636]|
0.018| 0.022] 0.028]
0.022| 0.018| 97.925]|
0.010| 0.009| 0.014]
0.011] 0.008] 45.588]
0.011] 0.009] 0.014]
0.011] 0.009] 16.426]
0.011] 0.011| 0.015]
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|
53|

54|
55
56|
57|
3:]
59
60|
61
62|
63|
64|
65|
66
67|
68
69
70|
71|
72|
73|
74|
75|
76|
77|
78|
79|
80|
81
82|
83|
84
85|
86|
87|
88|
89

90|
|

1441118|
144{1016|
1441025|
144{1026|
1441021|
14411015|
1441002|
14411133|
1441135|
14411104|
1441103|
9'999|
233!1258|
14410344|
144{1136|
1441041|
14411011|
1441063|
144{1062|
1441044|
14411141|
233!1259|
239!1152|
233!1239|
14411004|
1441109|
14411003|
1441124|
14411122|
1441125|
144{1048|
1441128|
14411014|
1441146|
14411127|
1441031|
14411030|

I
1441110
[

2|22601.9|40|
2|22389.9|23|
2|21261.9|91|
2|21160.1|03|
2|21836.5|44|
2|21536.8|69|
2|19756.6|93|
2|19760.6|19|
2|19932.6|87|
2|22411.4|21|

I I
222548.885]|

| |
219237.724|

2|22796.2|75|
2|18814.8|94|
219729.982|
2|20078.0|77|
2|20268.8|28|
2|19842.8|02|
2|19777.8|35|
2|19234.3|40|
219300.397|
2|22498.3|90|
2|20693.5|10|
2|18473.4|35|
2|20995.9|89|
2|21215.3|55|
2|20967.6|91|
2|21946.1|45|
2|22194.1|84|
2|21803.9|72|
2|21015.4|84|
2|21110.4|14|
2|21340.7|69|
2|21665.7|84|
2|21231.5|22|
2|19492.2|12|
2|19943.7|38|

I I
219369.530|
[ |

522693.161|
522488.171|
524270.766|
524315.777|
523272.139|
523147.270|
524049.041|
524234.196|
523473.273|
524444.554|

524471.590|

525908.490|

525377.028|
523604.429|
523475.809|
523454.664|
522395.953]|
522347.949|
522679.822|
522500.211|
522635.193|
525438.708|
525672.308]|
524954.569|
523214.098|
523006.566|
523318.592|
522661.825|
522366.899|
522831.677|
524252.051|
524034.799|
523386.619|
522993.869|
523704.993|
524208.973|
524254.361|

524162.051|

0.011] 0.010| 58.361]
0.010| 0.009| 0.013|
0.010| 0.008]| 21.569]
0.013| 0.013] 0.019|
0.014| 0.012| 50.435]
0.013| 0.013| 0.019|
0.014| 0.013|130.339)
0.011] 0.013] 0.017|
0.013| 0.011] 99.027]
0.013| 0.014] 0.019|
0.014| 0.013|121.615]
0.015| 0.016] 0.022|
0.017| 0.014]130.760]
0.012| 0.014] 0.018|
0.014| 0.011|118.823)
0.014| 0.015] 0.020]
0.015| 0.014]111.810]
0.008| 0.010] 0.013|
0.011] 0.007|132.917|
0.014| 0.014] 0.020]
0.015| 0.014] 51.571]
0.016| 0.017| 0.024]
0.018| 0.015| 62.450]
0.005| 0.005| 0.008]
0.005| 0.005| 99.756]
0.006| 0.006| 0.009|
0.006| 0.006|121.133)
0.007| 0.006] 0.009|
0.007| 0.006|169.299)
0.014| 0.011] 0.018]
0.015| 0.010[172.387
0.013| 0.011| 0.017|
0.014| 0.010|166.037
0.019| 0.018] 0.026]
0.019| 0.017| 20.873)
0.019| 0.013| 0.023|
0.019] 0.013]192.944|
0.018| 0.015| 0.023]
0.018| 0.014|182.821]
0.012| 0.014| 0.018|
0.014| 0.012] 75.898]
0.015| 0.016] 0.022|
0.016| 0.015| 80.749)
0.012| 0.011| 0.017|
0.012| 0.011] 5.203]
0.011] 0.002| 0.011]
0.011] 0.002| 8.138]
0.034| 0.023| 0.041]
0.035| 0.021|178.861]
0.017| 0.018] 0.025]
0.018| 0.017|102.464
0.018| 0.020] 0.027|
0.020| 0.018|104.911]
0.016] 0.017| 0.023]
0.017| 0.016|105.469]
0.016| 0.018] 0.024]
0.018| 0.016|121.487
0.016] 0.017| 0.023]
0.017| 0.016]120.656]
0.017| 0.018] 0.024]
0.018| 0.016|135.861]
0.008| 0.012] 0.014]
0.012| 0.007|113.924|
0.011] 0.014] 0.018|
0.014| 0.011|118.000]
0.014| 0.017| 0.022|
0.017| 0.014]106.861]
0.016| 0.017| 0.023|
0.018| 0.015|140.204
0.012| 0.015] 0.020]
0.015| 0.012] 99.177]
0.017| 0.017| 0.024]
0.018| 0.016] 61.837]
0.014| 0.015] 0.020]
0.015| 0.014|147.330]
0.018| 0.019] 0.026|
0.020| 0.017| 57.904]



91| 1441150| 220143.246| 524289.056| 0.013| 0.015| 0.020| |
| I | | 0.016| 0.013|117.434| |

92| 1441061| 219830.162| 522974.096) 0.015| 0.014| 0.021] |
| | | | 0.016| 0.013|174.448| |

93| 1441040] 220349.294| 523462.978) 0.015| 0.014| 0.020] |
| | | | 0.015| 0.014]179.259| |

94| 1441042| 219403.210] 523424.632) 0.017| 0.015| 0.023| |
[ | | | 0.018| 0.015|176.700| |

95| 2331210] 222404.411| 524728.237 0.016| 0.016| 0.023| |
| | | | 0.017| 0.015|141.349| |

96| 2331197| 222343.275| 524889.968) 0.016| 0.017| 0.023| |
| | | | 0.018| 0.014|142.280| |

97| 2331204] 222295.802| 525260.379) 0.014| 0.016| 0.021] |
| | | | 0.016| 0.013]124.907| |

98| 1441057| 218724.172| 523282.096) 0.016| 0.013| 0.021] |
| | | | 0.017| 0.012|167.343| |

99| 1441098| 218464.466| 523733.077 0.014| 0.018| 0.023| |
| | | | 0.019] 0.013| 85.322| |

100| 1441056 218889.866| 523251.072) 0.019] 0.013| 0.023| |
| | | | 0.019] 0.012|186.383| |

101] 1441099| 218647.718| 523478.445| 0.011| 0.011| 0.015 |
| [ | | 0.012| 0.010| 43.883| |

102| 1441055 219052.733| 523392.660] 0.017| 0.013| 0.021] |
| | | | 0.018| 0.012|168.296| |

103| 1441043| 219524.860| 523192.363| 0.018| 0.017| 0.025 |
| [ | [ 0.019| 0.015|156.005| |

104| 1441039] 220547.719| 523482.949) 0.016| 0.015| 0.022| |
| | | 0.016| 0.015| 3.549| |

105| 1441142| 219406.099| 522798.353 0.017| 0.018| 0.024| |
| | | | 0.018| 0.017|134.204| |

106| 1441143 219381.479| 522990.468| 0.018| 0.017| 0.025 |
[ [ | | 0.019| 0.016]160.795| |

107| 2331200 222157.451| 525462.450] 0.016] 0.019] 0.025 |
| | | | 0.019| 0.016|116.531| |

108| 2331151| 220780.494| 525634.737 0.014] 0.007| 0.015| |
[ | | | 0.014| 0.006|187.528| |

109] 2331212| 220595.883| 525742.412) 0.007| 0.010] 0.012| |
| | | | 0.011| 0.004|136.387| |

110| 2331099| 220844.846| 525446.137 0.013| 0.012| 0.018] |
| | | [ 0.014] 0.012|175.412| |

111] 2331058 218723.103| 524981.983 0.033| 0.021| 0.039] |
| | | | 0.033| 0.021|196.833| |

112] 2331238| 218539.674| 525267.894 0.025| 0.020] 0.032| |
| | | [ 0.026] 0.018]172.244| |

113| 2331061| 218986.631| 525030.122) 0.033| 0.022| 0.039] |
| | | | 0.033| 0.022| 3.580| |

114] 2331237| 218496.989| 525743.618 0.014] 0.018| 0.023| |
| | | [ 0.018| 0.013]124.920| |

115| 1441006 220923.145| 523586.890] 0.014] 0.014| 0.020] |
| | | | 0.014] 0.013| 76.897| |

116| 1441113 220990.846| 524366.511] 0.005| 0.010] 0.011] |
| [ | | 0.010| 0.005|104.609| |

117] 1441047 220861.378| 523681.810) 0.014] 0.016| 0.021] |
| | | | 0.016| 0.014]126.640| |

118| 1441038 220801.660| 523508.727 0.015| 0.015| 0.021] |
| [ | | 0.016] 0.014] 42.265| |

119] 1441134] 219253.085| 524134.215| 0.020| 0.019| 0.028| |
| | | | 0.020] 0.019] 40.023| |

120| 1441132| 220121.752| 524461.113| 0.014] 0.017| 0.022| |
| [ | | 0.017| 0.013]113.459| |

121] 1441115 219448.647| 524475.846| 0.022| 0.022| 0.031] |
| | | | 0.023| 0.021| 45.155| |

122| 1441049| 218937.003| 524353.824 0.023| 0.021| 0.031] |
| [ | | 0.024] 0.020] 36.833| |

123| 1441114] 219518.089| 524632.594 0.026| 0.024| 0.036| |
| | | | 0.026| 0.024]198.047| |

124] 1441029 220332.090| 524361.758 0.015| 0.014| 0.020] |
| [ | | 0.015| 0.014] 23.607| |

125| 1441130 220557.367| 524497.183| 0.015| 0.012| 0.019| |
| | | | 0.015| 0.012| 15.367| |

126| 1441046 220539.569| 523897.368 0.016| 0.016| 0.023| |
| [ | | 0.017| 0.015|148.678| |

127| 2331066 220088.261| 524619.094| 0.014] 0.018| 0.023| |
| | | | 0.018| 0.014]103.182| |

128| 1441045 220264.645| 524111.962) 0.015| 0.016| 0.022| |

| I | | 0.017| 0.014[136.912| |
129| 2331230 222085.041| 524930.884| 0.018| 0.017| 0.025| |



130]
131]
132]
13|3|
12!4|
13|5|
13!6|
137]
138
13|9|
14{0|
1411|
14{2|
143
144
14{5|
14{6|
14{7|
148|
149
150|
1511|
15|2|
1513|
154
155
15|6|
1517|
15|8|
1519|
160
161
1éz|
143|
1é4|
145|
166

167

23'31234|
23'31231|
23'31203|
23'31205|
14'41097|
14|41096|
23|31206|
23|31098|
23'31213|
23'31214|
23'31150|
23|31062|
23'31059|
23'31223|
23'31071|
14|41148|
14'41112|
14'41027|
14'41111|
23'31154|
14'41095|
23|31056|
23'31222|
14|41028|
23|31158|
23'31232|
23'31207|
23|31208|
23'31070|
23'31215|
23|31216|
23'31149|
23|31067|
23|31148|
23'31053|
23'31155|
23|31156|

I
2331063

|222235.C|)79|
I221853.2|21|
|222329.E|343|
|221935.€|)95|
|218502.4|-73|
|218577.2I|.94|
I221815.1&45|
|220942.€|)75|
I220455.’E|)ll|
|220284.€|)26|
I220905.2|24|
|219205.4|176|
I218493.CI|.04|
|219363.E|591|
218627.923|
|220714.5|73|
I221081.4|113|
|220824.7|46|
I221330.(%51|
|221037.2|21|
218878.774|
|220199.1;04|
I219518.7|03|
|220687.7|07|
I220367.E|526|
|221575.CI|.74|
|221577.£|339|
I221389.5|22|
|220987.£|372|
I219980.C|)34|
|219867.2|36|
I220785.5|38|
|221128.(%49|
I220645.CI|.26|
|218910.(%29|
I220873.7|03|
|220785.5|97|

I I
221248.370|
[ |

525022.869|
524906.090|
525114.826|
525403.589|
523945.259|
524075.911|
525264.872|
525193.438|
525881.518|
526104.379|
525105.165|
524864.954|
525916.349|
524746.275|
525873.317|
523789.801|
524437.762|
524536.661|
524575.845|
524778.462|
524043.427|
524836.453|
524745.841|
524541.528|
524807.097|
524779.685|
525176.101|
525138.821|
525217.921|
526080.966|
526034.850|
525042.821|
525400.700|
525079.209|
525665.979|
524759.037|
524788.407|

525073.109|

0.019| 0.016|155.025]|
0.015| 0.017| 0.023|
0.018| 0.014]132.618]
0.018| 0.019] 0.026]
0.019] 0.018|143.465]
0.014| 0.016] 0.022|
0.017| 0.014|128.997
0.017| 0.020] 0.027|
0.020| 0.017| 98.725]|
0.018| 0.020] 0.027|
0.022| 0.015| 64.259)
0.020| 0.021] 0.029|
0.024| 0.017| 52.414
0.017| 0.020] 0.027|
0.020| 0.017| 95.506]
0.015| 0.015] 0.022|
0.017| 0.014] 49.667|
0.013| 0.014] 0.019|
0.015| 0.011|147.630]
0.020| 0.017| 0.027|
0.020| 0.017| 3.257|
0.017| 0.015| 0.022|
0.018| 0.014] 36.020]
0.031] 0.023] 0.039|
0.031] 0.023] 5.345]
0.017| 0.014] 0.022|
0.017| 0.014] 19.014
0.030| 0.024] 0.038]
0.030| 0.024] 7.587|
0.011] 0.010] 0.014]
0.011] 0.009|162.056]
0.016| 0.016] 0.022|
0.017| 0.014]143.800]
0.009| 0.012| 0.015]
0.013| 0.008| 66.149|
0.011] 0.006| 0.012|
0.011] 0.006|198.270]
0.014| 0.016] 0.021]
0.016| 0.013| 71.210]
0.008| 0.011| 0.013]
0.011] 0.008| 90.335]|
0.020| 0.021] 0.029]
0.022| 0.019] 60.278
0.015| 0.017| 0.023|
0.017| 0.015]| 80.965]|
0.029| 0.026] 0.039|
0.029| 0.026|180.921]
0.014| 0.010] 0.017|
0.014| 0.010] 3.007|
0.016| 0.016] 0.023]
0.016| 0.016] 6.537|
0.017| 0.019] 0.025|
0.019| 0.017|100.792)
0.018| 0.019] 0.026]
0.019| 0.018]100.917|
0.017| 0.017| 0.024]
0.017| 0.017|181.037
0.016| 0.016] 0.023]
0.017| 0.014] 46.486]|
0.021] 0.021| 0.030|
0.024| 0.018] 48.586]
0.021] 0.022] 0.031]
0.025| 0.018] 55.839)
0.018| 0.015| 0.024]
0.019| 0.014] 26.999)
0.019| 0.016] 0.025]
0.020| 0.016|185.318]
0.019| 0.016] 0.024]
0.019| 0.015] 24.450]
0.011] 0.011] 0.015]
0.011] 0.011|198.773
0.013| 0.011| 0.017|
0.013| 0.011| 22.000]
0.015| 0.012] 0.019|
0.015| 0.012|198.067
0.016| 0.015| 0.022|
0.016| 0.015|171.531]
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168| 2331064
| I

169| 2331055
| [

170| 2331157

| I

171| 2331054
| [

172| 2331145

| I
173| 2331144

| [
174] 2331217

| I

175| 2331136
| [

176| 2331147

| I

177| 2331146
| [

178 2331057

| I
179| 2331140

| [

180| 2331143
| I

181] 2331142
| [

182| 2331131

| I
184] 2331135

1£IS| 23I31051|
1eIs| 23I31134|
1aI7| 23I31141|
1eIs| 23I31052|
1&Ig| 23I31080|

| I
190| 2331133

1sIl| 23I30606|
1sIz| 14I40850|
1sIs| 23I30603|
1sI4| 14I40503|
1sIS| 40I85011|
19%6| 14:40416|

197| 1440426

|
|
|
I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|| I
| 183 2331132]
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
|
I
I
|
|
I
I
I I

221095.573|
I220081.€I)76|
I220495.7I20|
I219991.£IS7|
I220082.4I63|
I220310.£I44|
219734.819|
I219609.2IlZ|
I220541.4I36|
I220456.9I10|
I219053.2I41|
I219174.2IZG|
219738.191|
I219553.CI)57|
I220059.(I05|
I219994.CI)64|
I219632.£ISl|
I219355.5I43|
I219851.2ISG|
I219392.1IZ3|
I219394.(I?7|
I219473.EI384|
I219946.2II.12|
I218738.2I40|
I220850.5I,10|
I220643.5IGO|
I223037.5I70|
I220991.(I60|
I222514.2Igm

219092.080|
[ |

525077.454|
524914.837|
524781.306|
525042.977|
525138.155|
524956.306|
526013.174|
525911.914|
525029.165|
525017.801|
525690.280|
525646.960|
525240.601|
525415.732|
525269.543|
525338.679|
525747.634|
525838.639|
525786.865|
525634.251|
525492.330|
525550.871|
525506.423|
525768.250|
524618.180|
525665.160|
523496.900|
524528.920|
522285.990|

522177.760|

PRZECI ETNY BLAD POLOZENIA =
MAKSYMALNY Bt AD POLOZENIA =

0.0227m
0.0549m NRP: 1441117

0.013| 0.014] 0.019] |
0.014] 0.013| 94.475| |
0.017| 0.019] 0.025| |
0.019| 0.017|103.454]

0.016| 0.015| 0.022| |
0.016| 0.015[195.111]

0.018] 0.021| 0.027| |
0.021| 0.018]99.971| |
0.019| 0.020] 0.028| |
0.021| 0.018]68.221| |
0.016] 0.017| 0.023| |
0.018| 0.015| 57.286| |
0.021| 0.024| 0.032| |
0.026| 0.018| 60.076| |
0.020| 0.024| 0.031] |
0.026| 0.018] 69.667| |
0.018| 0.016| 0.024| |
0.019] 0.015| 29.561| |
0.018| 0.016| 0.024| |
0.019| 0.015| 38.728| |
0.014| 0.016| 0.021] |
0.016| 0.014] 77.134| |
0.016] 0.020| 0.026| |
0.020| 0.016 82.039| |
0.019| 0.024| 0.030| |
0.024] 0.019] 86.690| |
0.019| 0.025| 0.032| |
0.026] 0.018] 83.966| |
0.019] 0.022| 0.029] |
0.023| 0.018| 70.829| |
0.020| 0.023| 0.031] |
0.024] 0.019] 76.427| |
0.019] 0.025| 0.031] |
0.026| 0.018| 79.218| |
0.019] 0.027| 0.033| |
0.028| 0.017| 75.585| |
0.021| 0.024| 0.032| |
0.025| 0.020| 68.593| |
0.017| 0.025| 0.031] |
0.026| 0.016|79.813| |
0.019] 0.025| 0.032| |
0.027| 0.017| 71.707| |
0.019] 0.026| 0.032| |
0.026| 0.018|81.390| |
0.020] 0.024] 0.031] |
0.025| 0.019] 77.818|

0.000| 0.000] 0000|s|
0.000| 0.000| 0.000| |
0.000| 0.000| 0.000| s |
0.000| 0.000| 0.000| |
0.000| 0.000| 0.000| s |
0.000| 0.000| 0.000| |
0.000| 0.000| 0.000| s |
0.000| 0.000| 0.000| |
0.000| 0.000| 0.000| s |
0.000| 0.000| 0.000| |
0.000| 0.000| 0.000| s |
0.000| 0.000| 0.000| |
0.000| 0.000| 0.000| s |
0.000| 0.000| 0.000| |
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4. Transformacje wspotrzednych xy(1992) do innych uktadéw

4.1.

Uktad ,2000” oraz wspotrzedne geodezyjne B,L (GRS-80 / WGS-84)

Komentarz:

Transformacja wspotrzednych xy(1992) do uktadu ,2000” lub na wspoétrzedne geograficzne — geodezyjne B, L jest zadaniem
jednoznacznym i $cisle matematycznie okreslonym, gdyz mamy do czynienia z tym samym systemem odniesienia (elipsoida
GRS-80, osnowy geodezyjne | i Il klasy wyréwnane w uktadzie ,1992" i przeliczone matematycznie do uktadu ,2000"). Do
przeliczenia wspétrzednych xy(1992) do uktadu ,2000” lub na wspétrzedne geodezyjne B,L (GRS-80) mozemy

uzy¢ dowolnego programu realizujacego powyzsze przeliczenia matematyczne, wedtug Wytycznych Technicznych G-1.10 (np.

TRANSPOL, GEONET_unitrans).

4.2. Ukiad ,1965”

Komentarz:

Przeliczenie wspétrzednych do uktadu ,1965” wymaga, oprécz konwersji matematycznej (zgodnej z teorig uktadu 1965)
dokonania dodatkowej korekty wpasowujgcej otrzymane punkty do uktadu okreslonego przez wspétrzedne katalogowe
(archiwalne). Jednym ze sposobdéw postepowania jest zastosowanie tzw. korekty lokalnej opisywanej w nowej instrukcji G-2
polegajacej na wykorzystaniu lokalnych punktéw dostosowania, czyli punktéw posiadajacych wspétrzedne katalogowe w
uktadzie ,1965" i bedacych réwnoczes$nie punktami sieci wyréwnywanej w uktadzie ,1992". Jakkolwiek korekta lokalna

ma szereg wad (por. dokument korekty65.doc) podamy konkretny przyktad jej zastosowania zawierajgcym sie w ponizszym
protokole transformacji konforemnej (HELMERTA) z uzyciem tzw. korekty HAUSBRANDTA .

Wspoirzedne dane (pierwotne) stanowity wynik matematycznego przeksztatcenia do uktadu ,1965” wspétrzednych
wyrownanych w uktadzie ,1992”, natomiast wspotrzedne aktualne — wspétrzedne katalogowe punktéw nawigzania w uktadzie

,1965” .

TRANSFORMACJA PLASKA KONFOREMNA W SYSTEMIE

€)2000, ALGORES_SOFT s.c. WWW.

STOPIE N TRANSFORMACJI: 1
CHARAKTERYSTYKA ZBIOROW DANYCH:
Liczba punktéw zbioru pierwotnego = 197
Liczba punktéw zbioru wtérnego =7
Liczba punktow t acznych(wspoélnych)= 7
Rozci agtosc obszaru zbioru punktow t
Xmax-Xmin = 2216.15m
Ymax-Ymin = 1948.82 m
Rmax = 2697.84 m
Rsr.= 2008.32 m

PARAMETRY TRANSFORMACJI:
s := 3.70529057678897E-0004; {skala normujaca}
{ Parametry przesuni ecia (wspotrz edne srodkow ci
xsl:= 5382804.13073; ysl:=4511427.27349; {uktad
xs2:= 5382804.46143; ys2:= 4511427.13143; {uktad
{ Wspétczynniki wielomianu zespolonego: }
al0]:= 1.46351049416929E-0009;
b[0]:= -5.32149774414931E-0010;
a[1]:= 2.69882592709343E+0003;
b[1]:= 1.66961774221341E-0002;
{ Wzory transformacyjne (wielomian zespolony stopn

W = c[0] + z*(c[1]+ z*(c[2]+ z*(c[3]+ ..+ z*(c[

c[i]= (a[i], b[i]) - wspotczynniki zespolone, i

z = (u,v) - argument zespolony, u = (x1-xs1)*s,

x1,y1 - wspoirz

W = (X2-xS2, y2-ys2); X2,y2 - wspotrz

acznych:

<GEONET_w>
geonet.net.pl

ezkosci): }
pierwotny}
wtorny}

ia n):

n-1]+ z*c[n))..)))
=0,1,2,...
v=(yl-ysl)*s

edne w uktadzie pierwotnym, s - skala normuj aca
edne wynikowe }

ODCHYLKI, BL AD SREDNI JEDNOSTKOWY | BLAD TRANSFORMACJI:

Wykaz odchytek na punktach t
Nr punktu dx dy
2330606 0.0124 0.0051
1440850 0.0111 -0.0073
2330603 -0.0075 -0.0055
1440503 0.0100 -0.0194
4085011 -0.0076 -0.0040
1440416 0.0060 0.0435

acznych:
[ x,y dane minus x,y

obliczone]
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1440426 -0.0245 -0.0123

Sredniokwadratowe odchytki wsp6trz ednych:
dxs = 0.0127 dys = 0.0191

llosc elementéw nadwymiarowych uktadu  lu =10

Btad sredni jednostkowy (dla wspétrz

Bt ad transformacji  (dla punktu) mt= 0.02

WYKAZ WSPOLRZEDNYCH PO TRANSFORMACJI
Nr punktu Uklad pierwotny Uktad wt
x1 yl x2
1440326 5381858.2992 4510897.0398 5381858.6394 4
1440315 5384269.8391 4511188.2998 5384270.1617 4
1440344 5380793.5410 4510897.7389 5380793.8882 4
2331258 5384726.3806 4512782.0324 5384726.6903 4
9999 5381152.1028 4513214.1904 5381152.4333 4
1441013 5381311.4414 4509591.9356 5381311.7933 4
1441018 5384892.7286 4510789.4539 5384893.0495 4
1441139 5381502.3241 4509577.2734 5381502.6748 4
1441138 5381679.4096 4509608.6168 5381679.7589 4
1441077 5381354.9386 4509407.0641 5381355.2913 4
1441140 5381154.6910 4509630.0006 5381155.0436 4
1441012 5382029.8624 4509633.9354 5382030.2093 4
1441011 5382281.6113 4509729.5832 5382281.9559 4
1441064 5382258.9737 4509595.6880 5382259.3193 4
1441063 5381856.8184 4509669.6620 5381857.1662 4
1441079 5381443.1052 4509070.4051 5381443.4594 4
1441078 5381640.6180 4509076.8078 5381640.9709 4
1441044 5381243.9468 4509804.9604 5381244.2978 4
1441141 5381306.2489 4509941.8226 5381306.5986 4
1441010 5382447.8469 4509773.8033 5382448.1902 4
1440419 5382599.6929 4509837.6121 5382600.0348 4
1441009 5382726.3749 4509895.4014 5382726.7156 4
1441008 5382914.5776 4510026.9189 5382914.9163 4
1441065 5382351.4002 4509403.8522 5382351.7464 4
1441066 5382411.3774 4509245.8697 5382411.7242 4
1441083 5382299.6933 4508842.4411 5382300.0433 4
1441067 5382466.1623 4509056.6079 5382466.5099 4
1441082 5382131.9279 4509002.3785 5382132.2780 4
1441081 5381895.4296 4508911.1697 5381895.7818 4
1441062 5381782.5612 4509999.8039 5381782.9074 4
1441043 5381515.2003 4510505.4060 5381515.5451 4
1441042 5381387.0295 4510734.3346 5381387.3737 4
1441143 5381377.4243 4510299.4535 5381377.7714 4
1441142 5381407.4187 4510107.9776 5381407.7667 4
1441136 5381712.4540 4510794.6552 5381712.7958 4
1441055 5381037.3571 4510692.5617 5381037.7040 4
1441007 5382870.2808 4510249.4262 5382870.6184 4
1441005 5382853.0486 4510457.4388 5382853.3849 4
1441147 5382931.1065 4509845.4859 5382931.4461 4
1441004 5382986.0929 4510568.2553 5382986.4277 4
1441003 5382954.8677 4510671.9847 5382955.2021 4
1441109 5383211.3137 4510366.8014 5383211.6483 4
1441037 5382919.9592 4509654.3263 5382920.3001 4
1441036 5382960.2173 4509509.8447 5382960.5589 4
1441006 5382902.8130 4510939.1052 5382903.1461 4
1441127 5383207.9668 4511065.8554 5383208.2971 4
1441128 5383077.6122 4511392.3594 5383077.9413 4
1441048 5382976.5876 4511607.0128 5382976.9160 4
1441014 5383326.1383 4510750.4546 5383326.4697 4
1441047 5382838.3780 4511032.3230 5382838.7109 4
1441038 5382783.4818 4510857.5278 5382783.8161 4
1441108 5383320.7853 4510208.4105 5383321.1202 4
1441035 5383007.9479 4509320.8375 5383008.2903 4
1441034 5383037.1309 4509136.4714 5383037.4743 4
1441033 5383384.8060 4509190.9408 5383385.1468 4
1441032 5383717.2537 4509393.8957 5383717.5910 4
1441069 5382969.0888 4509002.3196 5382969.4335 4
1441068 5382802.9560 4508963.1211 5382803.3020 4
1441057 5380711.8021 4510572.7894 5380712.1518 4
1441099 5380629.8426 4510767.0521 5380630.1917 4
1441056 5380878.4050 4510546.3872 5380878.7538 4
1441098 5380439.4299 4511016.6286 5380439.7786 4
1441097 5380471.5183 4511229.9261 5380471.8655 4
1441041 5382061.2276 4510783.2315 5382061.5671 4
1441135 5381915.2809 4510797.7826 5381915.6214 4
1441040 5382332.2805 4510799.1263 5382332.6182 4

ednej) mo = 0.0192
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oérny

y2 mx
510896.8954
511188.1683
510897.5879
512781.8933
513214.0264
509591.7964
510789.3289
509577.1354
509608.4797
509406.9264
509629.8602
509633.8003
509729.4490
509595.5546
509669.5256
509070.2701
509076.6740
509804.8194
509941.6810
509773.6699
509837.4792
509895.2689
510026.7867
509403.7206
509245.7395
508842.3129
509056.4793
509002.2482
508911.0385
509999.6649
510505.2620
510734.1883
510299.3100
510107.8356
510794.5105
510692.4135
510249.2923
510457.3035
509845.3550
510568.1200
510671.8486
510366.6688
509654.1966
509509.7162
510938.9670
511065.7182
511392.2193
511606.8706
510750.3202
511032.1837
510857.3893
510208.2796
509320.7106
509136.3459
509190.8170
509393.7726
509002.1945
508962.9953
510572.6400
510766.9009
510546.2390
511016.4746
511229.7710
510783.0891
510797.6392
510798.9855

my
0.0082
0.0090
0.0104
0.0112
0.0114
0.0112
0.0107
0.0109
0.0106
0.0115
0.0114
0.0101
0.0097
0.0100
0.0102
0.0122
0.0119
0.0109
0.0105
0.0095
0.0093
0.0091
0.0088
0.0104
0.0108
0.0120
0.0113
0.0116
0.0121
0.0096
0.0092
0.0092
0.0098
0.0100
0.0086
0.0100
0.0084
0.0081
0.0092
0.0079
0.0078
0.0083
0.0097
0.0100
0.0075
0.0075
0.0073
0.0073
0.0079
0.0074
0.0075
0.0087
0.0105
0.0110
0.0110
0.0108
0.0114
0.0115
0.0109
0.0109
0.0105
0.0113
0.0111
0.0081
0.0082
0.0078

0.0082
0.0090
0.0104
0.0112
0.0114
0.0112
0.0107
0.0109
0.0106
0.0115
0.0114
0.0101
0.0097
0.0100
0.0102
0.0122
0.0119
0.0109
0.0105
0.0095
0.0093
0.0091
0.0088
0.0104
0.0108
0.0120
0.0113
0.0116
0.0121
0.0096
0.0092
0.0092
0.0098
0.0100
0.0086
0.0100
0.0084
0.0081
0.0092
0.0079
0.0078
0.0083
0.0097
0.0100
0.0075
0.0075
0.0073
0.0073
0.0079
0.0074
0.0075
0.0087
0.0105
0.0110
0.0110
0.0108
0.0114
0.0115
0.0109
0.0109
0.0105
0.0113
0.0111
0.0081
0.0082
0.0078
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1441039 5382530.1973 4510824.6471 5382530.5336 4
1441061 5381826.6785 4510295.6147 5381827.0226 4
1441001 5381740.2286 4511070.9743 5381740.5685 4
1441026 5383119.4618 4511674.7959 5383119.7889 4
1441025 5383222.6330 4511632.6209 5383222.9596 4
1441113 5382948.7450 4511720.8128 5382949.0729 4
1441024 5383567.0291 4511687.0828 5383567.3532 4
1441023 5383920.9667 4511762.3665 5383921.2880 4
1441027 5382777.8490 4511886.3637 5382778.1770 4
1441112 5383037.3435 4511794.6124 5383037.6704 4
2331154 5382983.6200 4512134.1621 5382983.9452 4
1441022 5384249.5805 4511762.8979 5384249.8996 4
1441104 5384367.4914 4511838.5736 5384367.8093 4
1441103 5384504.2338 4511869.4580 5384504.5506 4
2331210 5384352.5517 4512122.1308 5384352.8679 4
1441028 5382640.6399 4511887.4026 5382640.9688 4
1441130 5382511.5066 4511839.4045 5382511.8366 4
1441029 5382289.9575 4511697.6509 5382290.2899 4
1441150 5382103.0978 4511619.6540 5382103.4319 4
1441045 5382229.4756 4511445.9078 5382229.8100 4
2331232 5383521.6721 4512150.4180 5383521.9936 4
2331231 5383796.2555 4512284.6242 5383796.5744 4
1441111 5383282.1846 4511939.6776 5383282.5090 4
2331064 5383033.6316 4512434.8587 5383033.9546 4
2331155 5382820.6043 4512110.1630 5382820.9306 4
2331156 5382731.6557 4512137.0784 5382731.9825 4
2331157 5382441.9051 4512121.8756 5382442.2339 4
1441046 5382510.4649 4511238.9423 5382510.7987 4
1441148 5382688.5185 4511136.2387 5382688.8518 4
1441132 5382076.7908 4511791.1534 5382077.1240 4
2331066 5382038.8772 4511948.2380 5382039.2097 4
1441030 5381904.5093 4511579.3756 5381904.8450 4
1441002 5381723.1544 4511368.7778 5381723.4926 4
1441133 5381721.9079 4511554.0889 5381722.2449 4
2331158 5382313.0586 4512144.0938 5382313.3881 4
2331056 5382143.8744 4512168.7539 5382144.2049 4
2331055 5382024.3271 4512243.8791 5382024.6578 4
2331144 5382251.6932 4512291.7421 5382252.0221 4
2331197 5384286.8809 4512282.1931 5384287.1965 4
2331230 5384027.4398 4512315.9026 5384027.7570 4
2331234 5384174.9442 4512412.1032 5384175.2598 4
2331203 5384267.1617 4512506.7311 5384267.4761 4
2331204 5384229.0447 4512651.3685 5384229.3585 4
2331200 5384085.0128 4512849.6229 5384085.3263 4
2331205 5383865.1473 4512784.5589 5383865.4626 4
2331259 5384426.6989 4512835.4028 5384427.0102 4
2331206 5383748.3440 4512642.4362 5383748.6610 4
2331207 5383513.2602 4512547.0064 5383513.5793 4
2331208 5383325.9385 4512504.4549 5383326.2591 4
2331063 5383186.5878 4512434.7823 5383186.9098 4
2331067 5383057.0831 4512759.0920 5383057.4039 4
2331070 5382921.9789 4512572.3509 5382922.3017 4
2331150 5382842.4612 4512457.2576 5382842.7853 4
2331149 5382724.4876 4512391.5538 5382724.8129 4
2331148 5382583.0241 4512424.0274 5382583.3500 4
2331098 5382877.7549 4512546.6073 5382878.0782 4
1441015 5383528.9763 4510516.5258 5383529.3079 4
1441021 5383825.2367 4510649.8010 5383825.5655 4
1441146 5383662.2107 4510366.6891 5383662.5423 4
1441020 5384274.1695 4510791.3742 5384274.4944 4
1441125 5383804.9662 4510208.3183 5383805.2979 4
1441124 5383951.9219 4510042.3970 5383952.2536 4
1441123 5384092.2075 4509884.4388 5384092.5393 4
1441126 5384015.9898 4509746.0466 5384016.3229 4
1441105 5383593.3180 4509547.7273 5383593.6551 4
1441122 5384208.2659 4509754.3291 5384208.5978 4
1441121 5384526.8661 4510853.1902 5384527.1890 4
1441019 5384702.1123 4510807.3736 5384702.4343 4
1441017 5384796.6706 4510535.1699 5384796.9938 4
1441106 5383571.9578 4509787.7399 5383572.2936 4
1441107 5383566.3726 4510003.7609 5383566.7071 4
1441120 5384742.9337 4510333.5323 5384743.2584 4
1441119 5384725.9896 4510183.3046 5384726.3154 4
1441118 5384607.0057 4510092.0694 5384607.3328 4
1441016 5384400.6648 4509881.1023 5384400.9945 4
1441096 5380542.6078 4511362.6988 5380542.9538 4
1441095 5380845.1715 4511338.6326 5380845.5156 4

510824.5073
510295.4740
511070.8280
511674.6542
511632.4801
511720.6697
511686.9437
511762.2292
511886.2185
511794.4693
512134.0165
511762.7626
511838.4386
511869.3236
512121.9937
511887.2565
511839.2579
511697.5039
511619.5063
511445.7621
512150.2756
512284.4827
511939.5352
512434.7114
512110.0166
512136.9312
512121.7268
511238.7997
511136.0978
511791.0044
511948.0878
511579.2270
511368.6294
511553.9393
512143.9440
512168.6029
512243.7268
512291.5910
512282.0546
512315.7623
512411.9631
512506.5910
512651.2273
512849.4794
512784.4144
512835.2615
512642.2920
512546.8614
512504.3089
512434.6360
512758.9428
512572.2021
512457.1090
512391.4049
512423.8774
512546.4584
510516.3943
510649.6704
510366.5593
510791.2454
510208.1905
510042.2712
509884.3148
509745.9231
509547.6025
509754.2067
510853.0625
510807.2474
510535.0460
509787.6133
510003.6329
510333.4094
510183.1826
510091.9472
509880.9802
511362.5432
511338.4790

0.0076
0.0090
0.0083
0.0074
0.0074
0.0073
0.0078
0.0084
0.0074
0.0074
0.0077
0.0090
0.0093
0.0096
0.0095
0.0075
0.0075
0.0075
0.0077
0.0075
0.0081
0.0087
0.0077
0.0082
0.0077
0.0077
0.0078
0.0074
0.0073
0.0078
0.0080
0.0080
0.0082
0.0082
0.0079
0.0081
0.0083
0.0081
0.0095
0.0091
0.0095
0.0098
0.0099
0.0100
0.0095
0.0106
0.0091
0.0087
0.0084
0.0082
0.0087
0.0084
0.0081
0.0080
0.0081
0.0083
0.0084
0.0086
0.0088
0.0093
0.0092
0.0097
0.0103
0.0104
0.0103
0.0107
0.0098
0.0102
0.0107
0.0098
0.0093
0.0108
0.0110
0.0109
0.0108
0.0109
0.0101

0.0076
0.0090
0.0083
0.0074
0.0074
0.0073
0.0078
0.0084
0.0074
0.0074
0.0077
0.0090
0.0093
0.0096
0.0095
0.0075
0.0075
0.0075
0.0077
0.0075
0.0081
0.0087
0.0077
0.0082
0.0077
0.0077
0.0078
0.0074
0.0073
0.0078
0.0080
0.0080
0.0082
0.0082
0.0079
0.0081
0.0083
0.0081
0.0095
0.0091
0.0095
0.0098
0.0099
0.0100
0.0095
0.0106
0.0091
0.0087
0.0084
0.0082
0.0087
0.0084
0.0081
0.0080
0.0081
0.0083
0.0084
0.0086
0.0088
0.0093
0.0092
0.0097
0.0103
0.0104
0.0103
0.0107
0.0098
0.0102
0.0107
0.0098
0.0093
0.0108
0.0110
0.0109
0.0108
0.0109
0.0101
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1441049 5380894.7427 4511650.7346 5380895.0846 4
1441134 5381217.0401 4511439.9018 5381217.3811 4
1441110 5381332.7366 4511470.9983 5381333.0767 4
1441115 5381403.1058 4511787.0826 5381403.4434 4
1441031 5381454.1383 4511521.3600 5381454.4773 4
1441114 5381468.1855 4511945.8101 5381468.5218 4
2331222 5381465.6355 4512059.1026 5381465.9711 4
2331223 5381310.5726 4512055.2056 5381310.9093 4
2331062 5381149.0022 4512169.4938 5381149.3392 4
2331061 5380925.4878 4512328.5887 5380925.8253 4
2331058 5380663.2389 4512273.0750 5380663.5784 4
2331059 5380407.0785 4513201.2484 5380407.4140 4
2331071 5380543.1332 4513161.9722 5380543.4680 4
2331237 5380415.7900 4513028.5830 5380416.1265 4
2331239 5380414.2742 4512238.6789 5380414.6156 4
2331238 5380471.7762 4512553.9329 5380472.1153 4
2331057 5380973.6705 4512990.7721 5380974.0036 4
2331140 5381095.8959 4512950.8215 5381096.2284 4
2331053 5380831.1019 4512962.4640 5380831.4360 4
2331080 5381398.3129 4512863.0808 5381398.6439 4
2331141 5381314.4021 4512944.2028 5381314.7332 4
2331142 5381481.2813 4512730.1203 5381481.6126 4
2331143 5381671.3544 4512560.1184 5381671.6856 4
2331052 5381320.1217 4512802.2955 5381320.4536 4
2331051 5381271.9026 4513147.6138 5381272.2327 4
2331054 5381930.2352 4512369.5226 5381930.5658 4
2331136 5381523.5871 4513227.9942 5381523.9151 4
2331133 5381871.8999 4512831.8158 5381872.2280 4
2331132 5381924.5506 4512665.3700 5381924.8794 4
2331134 5381769.2148 4513109.6777 5381769.5419 4
2331135 5381551.8019 4513064.3335 5381552.1306 4
2331217 5381646.3960 4513332.7886 5381646.7225 4
2331145 5382018.5744 4512467.2662 5382018.9038 4
2331131 5381991.4395 4512598.0314 5381991.7683 4
2331146 5382396.4773 4512357.3449 5382396.8049 4
2331147 5382480.7067 4512371.0736 5382481.0337 4
2331216 5381778.2401 4513358.1696 5381778.5656 4
2331215 5381889.7774 4513407.4486 5381890.1019 4
2331214 5382194.0904 4513439.3860 5382194.4126 4
2331099 5382772.5406 4512796.6268 5382772.8631 4
2331151 5382702.9029 4512983.4752 5382703.2246 4
2331152 5382614.8476 4513018.6249 5382615.1697 4
2331212 5382515.2377 4513086.0183 5382515.5600 4
2331213 5382371.3444 4513221.2476 5382371.6668 4
2331233 5383811.3678 4512612.8008 5383811.6845 4
1441116 5383708.8865 4510375.1936 5383709.2177 4
1441117 5381997.2536 4509574.5299 5381997.6011 4
2330606 5380656.4129 4513059.9610 5380656.7476 4
1440850 5382801.3415 4511968.6229 5382801.6689 4
2330603 5382565.0850 4513010.0795 5382565.4075 4
1440503 5385020.2806 4510908.1844 5385020.6000 4
4085011 5382944.4207 4511883.2682 5382944.7476 4
1440416 5384530.7138 4509682.3464 5384531.0440 4
1440426 5381110.6606 4509478.4520 5381111.0145 4

511650.5793
511439.7498
511470.8469
511786.9295
511521.2089
511945.6564
512058.9481
512055.0502
512169.3366
512328.4291
512272.9141
513201.0799
513161.8047
513028.4156
512238.5167
512553.7690
512990.6085
512950.6589
512962.2996
512862.9206
512944.0415
512729.9615
512559.9619
512802.1352
513147.4510
512369.3689
513227.8324
512831.6587
512665.2144
513109.5182
513064.1729
513332.6269
512467.1124
512597.8766
512357.1943
512370.9233
513358.0085
513407.2878
513439.2270
512796.4755
512983.3222
513018.4712
513085.8636
513221.0911
512612.6571
510375.0641
509574.3950
513059.7949
511968.4773
513009.9255
510908.0594
511883.1240
509682.2265
509478.3123

OBLICZONE POPRAWKI HAUSBRANDTA, WSPOLREDNE SKORYGOWANE

Nr punktu dx dy x2(skor)  y2(sk

1440326 -0.0028 -0.0039 5381858.6366 4510896.891
1440315 0.0053 -0.0057 5384270.1670 4511188.162
1440344 -0.0062 -0.0045 5380793.8819 4510897.583
2331258 0.0019 -0.0042 5384726.6921 4512781.889

9999 0.0088 0.0028 5381152.4422 4513214.029

1441013 -0.0236 -0.0119 5381311.7697 4509591.784
1441018 0.0098 -0.0179 5384893.0592 4510789.311
1441139 -0.0219 -0.0109 5381502.6529 4509577.124
1441138 -0.0193 -0.0095 5381679.7396 4509608.470
1441077 -0.0235 -0.0118 5381355.2678 4509406.914
1441140 -0.0241 -0.0121 5381155.0195 4509629.848
1441012 -0.0134 -0.0058 5382030.1959 4509633.794
1441011 -0.0089 -0.0029 5382281.9470 4509729.446
1441064 -0.0099 -0.0032 5382259.3094 4509595.551
1441063 -0.0161 -0.0076 5381857.1501 4509669.518
1441079 -0.0211 -0.0104 5381443.4382 4509070.259
1441078 -0.0192 -0.0091 5381640.9517 4509076.664
1441044 -0.0225 -0.0113 5381244.2753 4509804.808
1441141 -0.0204 -0.0103 5381306.5782 4509941.670
1441010 -0.0065 -0.0010 5382448.1837 4509773.668

or) mp

5 0.0116
0.0127
0.0148
0.0158
0.0161
0.0158
0.0151
0.0154
0.0150
0.0163
0.0161
0.0143
0.0137
0.0141
0.0145
0.0173
0.0169
0.0154
0.0149
0.0134
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0.0100
0.0092
0.0090
0.0089
0.0087
0.0089
0.0090
0.0093
0.0098
0.0104
0.0110
0.0130
0.0126
0.0127
0.0116
0.0118
0.0113
0.0110
0.0116
0.0103
0.0106
0.0099
0.0093
0.0103
0.0110
0.0086
0.0108
0.0095
0.0091
0.0102
0.0104
0.0108
0.0086
0.0089
0.0081
0.0081
0.0107
0.0107
0.0105
0.0088
0.0092
0.0093
0.0095
0.0098
0.0092
0.0088
0.0103
0.0121
0.0075
0.0093
0.0110
0.0074
0.0114
0.0118

0.0100
0.0092
0.0090
0.0089
0.0087
0.0089
0.0090
0.0093
0.0098
0.0104
0.0110
0.0130
0.0126
0.0127
0.0116
0.0118
0.0113
0.0110
0.0116
0.0103
0.0106
0.0099
0.0093
0.0103
0.0110
0.0086
0.0108
0.0095
0.0091
0.0102
0.0104
0.0108
0.0086
0.0089
0.0081
0.0081
0.0107
0.0107
0.0105
0.0088
0.0092
0.0093
0.0095
0.0098
0.0092
0.0088
0.0103
0.0121
0.0075
0.0093
0.0110
0.0074
0.0114
0.0118

41



1440419 -0.0045 0.0006 5382600.0303 4509837.479
1441009 -0.0031 0.0019 5382726.7125 4509895.270
1441008 -0.0013 0.0034 5382914.9150 4510026.790
1441065 -0.0092 -0.0020 5382351.7372 4509403.718
1441066 -0.0086 -0.0011 5382411.7156 4509245.738
1441083 -0.0098 -0.0018 5382300.0335 4508842.311
1441067 -0.0080 -0.0001 5382466.5019 4509056.479
1441082 -0.0124 -0.0041 5382132.2657 4509002.244
1441081 -0.0152 -0.0063 5381895.7666 4508911.032
1441062 -0.0141 -0.0070 5381782.8934 4509999.657
1441043 -0.0095 -0.0057 5381515.5357 4510505.256
1441042 -0.0070 -0.0049 5381387.3668 4510734.183
1441143 -0.0139 -0.0074 5381377.7574 4510299.302
1441142 -0.0170 -0.0087 5381407.7497 4510107.826
1441136 -0.0045 -0.0042 5381712.7913 4510794.506
1441055 -0.0088 -0.0055 5381037.6952 4510692.408
1441007 -0.0010 0.0016 5382870.6173 4510249.293
1441005 -0.0007 0.0001 5382853.3843 4510457.303
1441147 -0.0015 0.0047 5382931.4446 4509845.359
1441004 0.0000 0.0000 5382986.4278 4510568.120
1441003 0.0000 -0.0009 5382955.2021 4510671.847
1441109 0.0008 0.0037 5383211.6491 4510366.672
1441037 -0.0020 0.0054 5382920.2981 4509654.202
1441036 -0.0019 0.0065 5382960.5570 4509509.722
1441006 0.0002 -0.0028 5382903.1462 4510938.964
1441127 0.0004 -0.0028 5383208.2976 4511065.715
1441128 -0.0004 -0.0044 5383077.9409 4511392.214
1441048 -0.0016 -0.0048 5382976.9145 4511606.865
1441014 0.0011 0.0003 5383326.4709 4510750.320
1441047 0.0002 -0.0034 5382838.7111 4511032.180
1441038 -0.0001 -0.0026 5382783.8160 4510857.386
1441108 0.0014 0.0070 5383321.1215 4510208.286
1441035 -0.0018 0.0077 5383008.2885 4509320.718
1441034 -0.0018 0.0083 5383037.4724 4509136.354
1441033 0.0010 0.0149 5383385.1478 4509190.831
1441032 0.0035 0.0234 5383717.5944 4509393.796
1441069 -0.0026 0.0072 5382969.4308 4509002.201
1441068 -0.0042 0.0046 5382803.2977 4508962.999
1441057 -0.0107 -0.0061 5380712.1411 4510572.633
1441099 -0.0079 -0.0050 5380630.1839 4510766.895
1441056 -0.0112 -0.0064 5380878.7425 4510546.232
1441098 -0.0047 -0.0037 5380439.7740 4511016.470
1441097 -0.0025 -0.0029 5380471.8630 4511229.768
1441041 -0.0027 -0.0036 5382061.5645 4510783.085
1441135 -0.0033 -0.0038 5381915.6181 4510797.635
1441040 -0.0014 -0.0032 5382332.6168 4510798.982
1441039 -0.0007 -0.0029 5382530.5329 4510824.504
1441061 -0.0096 -0.0053 5381827.0131 4510295.468
1441001 -0.0020 -0.0038 5381740.5664 4511070.824
1441026 -0.0023 -0.0047 5383119.7866 4511674.649
1441025 -0.0014 -0.0046 5383222.9582 4511632.475
1441113 -0.0031 -0.0047 5382949.0698 4511720.665
1441024 -0.0000 -0.0043 5383567.3532 4511686.939
1441023 0.0014 -0.0043 5383921.2894 4511762.224
1441027 0.0071 -0.0066 5382778.1842 4511886.211
1441112 -0.0046 -0.0045 5383037.6658 4511794.464
2331154 0.0018 -0.0056 5382983.9469 4512134.010
1441022 0.0030 -0.0051 5384249.9027 4511762.757
1441104 0.0034 -0.0055 5384367.8127 4511838.433
1441103 0.0039 -0.0061 5384504.5545 4511869.317
2331210 0.0024 -0.0049 5384352.8703 4512121.988
1441028 0.0059 -0.0063 5382640.9748 4511887.250
1441130 0.0040 -0.0058 5382511.8406 4511839.252
1441029 0.0021 -0.0051 5382290.2920 4511697.498
1441150 0.0013 -0.0046 5382103.4332 4511619.501
1441045 0.0011 -0.0045 5382229.8110 4511445.757
2331232 -0.0001 -0.0047 5383521.9936 4512150.270
2331231 0.0004 -0.0045 5383796.5748 4512284.478
1441111 -0.0014 -0.0048 5383282.5076 4511939.530
2331064 0.0006 -0.0053 5383033.9552 4512434.706
2331155 0.0065 -0.0064 5382820.9371 4512110.010
2331156 0.0063 -0.0064 5382731.9888 4512136.924
2331157 0.0035 -0.0057 5382442.2374 4512121.721
1441046 0.0006 -0.0043 5382510.7992 4511238.795
1441148 0.0003 -0.0039 5382688.8521 4511136.093
1441132 0.0016 -0.0046 5382077.1256 4511790.999
2331066 0.0015 -0.0046 5382039.2112 4511948.083

NOORARFRPOFRPRFPANOONORNOUUIORAROOOORAOUUIRLPNPAPWAIIRPOOODOOOORFRONNOORMUUIOOOANOOODONONUIOOWOURARWONENNRAOOR WO

0.0131
0.0129
0.0125
0.0147
0.0153
0.0169
0.0160
0.0164
0.0171
0.0136
0.0131
0.0130
0.0138
0.0142
0.0121
0.0142
0.0119
0.0114
0.0131
0.0112
0.0110
0.0118
0.0137
0.0142
0.0106
0.0106
0.0103
0.0103
0.0111
0.0104
0.0107
0.0123
0.0149
0.0156
0.0156
0.0153
0.0161
0.0162
0.0154
0.0155
0.0149
0.0160
0.0157
0.0114
0.0117
0.0110
0.0108
0.0128
0.0117
0.0105
0.0105
0.0104
0.0110
0.0119
0.0105
0.0105
0.0109
0.0127
0.0132
0.0136
0.0134
0.0105
0.0106
0.0107
0.0109
0.0107
0.0115
0.0122
0.0109
0.0115
0.0108
0.0109
0.0110
0.0104
0.0104
0.0111
0.0113
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1441030 0.0007 -0.0041 5381904.8457 4511579.222
1441002 -0.0004 -0.0037 5381723.4922 4511368.625
1441133 0.0003 -0.0037 5381722.2452 4511553.935
2331158 0.0023 -0.0053 5382313.3904 4512143.938
2331056 0.0014 -0.0048 5382144.2062 4512168.598
2331055 0.0008 -0.0044 5382024.6586 4512243.722
2331144 0.0010 -0.0050 5382252.0231 4512291.586
2331197 0.0017 -0.0046 5384287.1983 4512282.050
2331230 0.0009 -0.0044 5384027.7579 4512315.757
2331234 0.0012 -0.0044 5384175.2609 4512411.958
2331203 0.0013 -0.0044 5384267.4773 4512506.586
2331204 0.0009 -0.0043 5384229.3594 4512651.223
2331200 0.0003 -0.0042 5384085.3266 4512849.475
2331205 -0.0001 -0.0043 5383865.4626 4512784.410
2331259 0.0011 -0.0041 5384427.0113 4512835.257
2331206 -0.0001 -0.0045 5383748.6609 4512642.287
2331207 -0.0002 -0.0047 5383513.5790 4512546.856
2331208 -0.0002 -0.0049 5383326.2588 4512504.304
2331063 0.0002 -0.0051 5383186.9100 4512434.630
2331067 -0.0025 -0.0051 5383057.4015 4512758.937
2331070 -0.0009 -0.0052 5382922.3008 4512572.196
2331150 0.0006 -0.0054 5382842.7859 4512457.103
2331149 0.0017 -0.0056 5382724.8145 4512391.399
2331148 0.0006 -0.0054 5382583.3507 4512423.872
2331098 -0.0007 -0.0053 5382878.0775 4512546.453
1441015 0.0022 0.0049 5383529.3101 4510516.399
1441021 0.0034 0.0045 5383825.5690 4510649.674
1441146 0.0030 0.0092 5383662.5453 4510366.568
1441020 0.0060 -0.0016 5384274.5004 4510791.243
1441125 0.0039 0.0154 5383805.3017 4510208.205
1441124 0.0047 0.0235 5383952.2583 4510042.294
1441123 0.0053 0.0320 5384092.5446 4509884.346
1441126 0.0051 0.0318 5384016.3280 4509745.954
1441105 0.0029 0.0199 5383593.6580 4509547.622
1441122 0.0057 0.0379 5384208.6035 4509754.244
1441121 0.0079 -0.0092 5384527.1969 4510853.053
1441019 0.0090 -0.0139 5384702.4433 4510807.233
1441017 0.0083 -0.0072 5384797.0021 4510535.038
1441106 0.0029 0.0177 5383572.2965 4509787.631
1441107 0.0028 0.0146 5383566.7099 4510003.647
1441120 0.0070 0.0082 5384743.2655 4510333.417
1441119 0.0064 0.0207 5384726.3218 4510183.203
1441118 0.0060 0.0301 5384607.3388 4510091.977
1441016 0.0059 0.0399 5384401.0005 4509881.020
1441096 -0.0013 -0.0024 5380542.9525 4511362.540
1441095 -0.0016 -0.0028 5380845.5140 4511338.476
1441049 0.0009 -0.0018 5380895.0855 4511650.577
1441134 -0.0007 -0.0030 5381217.3804 4511439.746
1441110 -0.0005 -0.0031 5381333.0762 4511470.843
1441115 0.0010 -0.0027 5381403.4445 4511786.926
1441031 -0.0001 -0.0032 5381454.4772 4511521.205
1441114 0.0014 -0.0027 5381468.5232 4511945.653
2331222 0.0018 -0.0024 5381465.9729 4512058.945
2331223 0.0023 -0.0018 5381310.9116 4512055.048
2331062 0.0038 -0.0006 5381149.3430 4512169.336
2331061 0.0063 0.0012 5380925.8316 4512328.430
2331058 0.0068 0.0016 5380663.5852 4512272.915
2331059 0.0116 0.0046 5380407.4256 4513201.084
2331071 0.0121 0.0049 5380543.4801 4513161.809
2331237 0.0118 0.0047 5380416.1383 4513028.420
2331239 0.0066 0.0016 5380414.6223 4512238.518
2331238 0.0096 0.0034 5380472.1248 4512553.772
2331057 0.0109 0.0041 5380974.0145 4512990.612
2331140 0.0095 0.0032 5381096.2378 4512950.662
2331053 0.0118 0.0047 5380831.4479 4512962.304
2331080 0.0049 0.0002 5381398.6489 4512862.920
2331141 0.0064 0.0012 5381314.7396 4512944.042
2331142 0.0034 -0.0008 5381481.6160 4512729.960
2331143 0.0013 -0.0026 5381671.6868 4512559.959
2331052 0.0058 0.0008 5381320.4595 4512802.136
2331051 0.0072 0.0018 5381272.2399 4513147.452
2331054 0.0003 -0.0040 5381930.5661 4512369.364
2331136 0.0034 -0.0006 5381523.9185 4513227.831
2331133 -0.0011 -0.0035 5381872.2269 4512831.655
2331132 -0.0010 -0.0038 5381924.8785 4512665.210
2331134 -0.0001 -0.0027 5381769.5418 4513109.515
2331135 0.0029 -0.0009 5381552.1336 4513064.172
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0.0113
0.0116
0.0117
0.0112
0.0114
0.0118
0.0115
0.0135
0.0128
0.0134
0.0138
0.0140
0.0142
0.0135
0.0150
0.0129
0.0123
0.0119
0.0116
0.0124
0.0118
0.0115
0.0114
0.0115
0.0117
0.0118
0.0122
0.0124
0.0131
0.0130
0.0138
0.0145
0.0147
0.0146
0.0151
0.0138
0.0145
0.0151
0.0138
0.0132
0.0153
0.0155
0.0154
0.0153
0.0154
0.0143
0.0142
0.0131
0.0127
0.0126
0.0124
0.0126
0.0127
0.0132
0.0138
0.0148
0.0156
0.0183
0.0178
0.0179
0.0165
0.0167
0.0160
0.0155
0.0164
0.0145
0.0149
0.0140
0.0131
0.0145
0.0156
0.0122
0.0152
0.0134
0.0129
0.0144
0.0147
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2331217 0.0017 -0.0016 5381646.7242 4513332.625
2331145 -0.0004 -0.0043 5382018.9034 4512467.108
2331131 -0.0011 -0.0041 5381991.7672 4512597.872
2331146 0.0009 -0.0052 5382396.8058 4512357.189
2331147 0.0011 -0.0054 5382481.0348 4512370.918
2331216 -0.0000 -0.0025 5381778.5656 4513358.006
2331215 -0.0012 -0.0031 5381890.1007 4513407.284
2331214 -0.0038 -0.0044 5382194.4088 4513439.222
2331099 -0.0052 -0.0053 5382772.8579 4512796.470
2331151 -0.0070 -0.0055 5382703.2176 4512983.316
2331152 -0.0074 -0.0055 5382615.1623 4513018.465 0.0131
2331212 -0.0073 -0.0055 5382515.5527 4513085.858 0.0134

3 0.0153
2
4
0
0
0
7
6
2
8
7
1
2331213 -0.0062 -0.0052 5382371.6607 4513221.085 9 0.0139
7
7
7
0
0
0
0
0
0
0
g

0.0122
0.0126
0.0115
0.0114
0.0152
0.0151
0.0148
0.0124
0.0130

2331233 0.0001 -0.0044 5383811.6846 4512612.652 0.0130
1441116 0.0032 0.0096 5383709.2209 4510375.073 0.0125
1441117 -0.0142 -0.0063 5381997.5868 4509574.388 0.0145
2330606 0.0124 0.0051 5380656.7600 4513059.800 0.0172
1440850 0.0111 -0.0073 5382801.6800 4511968.470 0.0106
2330603 -0.0075 -0.0055 5382565.4000 4513009.920 0.0131
1440503 0.0100 -0.0194 5385020.6100 4510908.040 0.0155
4085011 -0.0076 -0.0040 5382944.7400 4511883.120 0.0105
1440416 0.0060 0.0435 5384531.0500 4509682.270 0.0162
1440426 -0.0245 -0.0123 5381110.9900 4509478.300 0.0167
eonet_w-----------

5. Obliczenie i wyréwnanie niwelacji satelitarnej (w czesci dotyczacej sieci GPS)

Komentarz

W zbiorze utworzonych z wektorow GPS pseudo-obserwacji znajdujg sie réznice wysokosci elipsoidalnych. Przy wykorzystaniu
programu z menu GEOIDA w systemie GEONET mozemy je przeliczyé na odpowiadajgce réznice wysokosci normalnych, a
nastepnie podda¢ wyréwnaniu tak jak klasyczng sie¢ niwelacyjng opartg na reperach nawigzania. W naszym przypadku
wykorzystamy 3 punkty osnowy nawigzujgcej o zadanych wysokosciach normalnych). Obliczone r6znice wysokosci normalnych
(poddawane wyréwnaniu) znajdziemy w ponizszym protokole. W wyniku wyréwnania uzyskujg one odpowiednie poprawki
obserwacyjne.

GEONET W/2001:  $CISLE WYROWNANIE SIECI NIWELACYJNEJ
Program GEOH wersja 10.2/2001  (c) ALGORES-SO FT

OBIEKT :DEMO

CHARAKTERYSTYKA DANYCH:

Kontrolny wykaz obserwacji i bt edbéw srednich
Nr(i) Nr()  DH(,j) m(DH)
2331258 1440344 41.62066 0.01732
2331258 1440416 1.51596 0.01732
1440315 1440326 49.16420 0.01732
1440315 1440344 60.15975 0.01732
1440315 1440416 20.05755 0.01732
1440315 1440426 69.80567 0.01732
1440315 2331258 18.54169 0.01732
1440326 1440344 10.99546 0.01732
1440326 1440416 -29.11045 0.01732
1440326 1440426 20.63917 0.01732
1440326 2331258 -30.62541 0.01732
1440344 1440416 -40.10481 0.01732
1440426 1440344 -9.64292 0.01732
1440426 1440416 -49.75152 0.01732
1440426 2331258 -51.26418 0.01732
1440503 1440315 -30.13747 0.01732
1440503 1440315 -30.10387 0.01732
1440503 1440326 19.03752 0.01732
1440503 1440344 30.03498 0.01732
1440503 1440416 -10.07463 0.01732
1440503 1440426 39.67940 0.01732
1440503 2331258 -11.58338 0.01732
1440503 9999 7.69612 0.01732
9999 1440315 -37.80040 0.01732
9999 1440315 -37.80950 0.01732




9999 1440326 11.35680 0.01732
9999 1440344 22.35066 0.01732
9999 1440416 -17.75715 0.01732
9999 1440426 31.99427 0.01732
9999 1440503 -7.67252 0.01732
9999 2330606 22.89466 0.01732
9999 2331258 -19.26941 0.01732
9999 2331258 -19.27181 0.01732

t acznaliczba danych ré znic wysoko sci: 33

Kontrolny wykaz wysoko &cinawi azania i bledéw srednich
Nr(i) H(i) m(H)

2331258 331.9250 0.0000

1440326 362.5500 0.0000

1440503 343.5100 0.0000

Liczba danych punktéw nawi azania=3
Liczba zidentyfikowanych punktéw sieci LP =9
w tym liczba punktéw nawi gzania LS=3

MAPA POWIAZA ¥ OBSERWACYJNYCH PUNKTOW SIECI
NR PUNKTU ILE£ ACZY PUNKTY INCYDENTNE

2331258 7 2 3 4 5 6
1440344 7 1 4 5 3 6
1440416 7 1 4 5 2 6
1440315 7 5 2 3 6 1
1440326 7 4 2 3 6 1
1440426 7 4 5 2 3 1
1440503 7 4 5 2 3 6

9999 8 7 4 5 2 3

1
2330606 1 8
** PUNKT 2330606 BEZ KONTROLI LUB ODOSOBNIONY

LICZBA REZERWOWANYCH ELEMENTOW URN. = 39

PARAMETRY NIEZAWODNOSCI SIECI:

Nadwymiarowo $¢ sieci LU= M-N=27

Wska znik niezawodno  sci z=LU/M =0.81818
Parametr Otr ~ ebskiego p= N/M=0.18182
(przec. zmniejszenie wariancji obs.

Wspétcz. zmniejsz. bt. sr. obs. g= sgrt(p) = 0.42640
(M=33N=LP-LS=6)

PARAMETRY ZBIEZNOSCI PROCESU ITERACYJNEGO:

ITER=1 Sredni przyrost niewiadomych = 2.75991138696070E+00 01
[pll]= 115366022.44065 Mo~ (bez miana) = 2067. 07519

[pwv]= 3.34341 Mo (bez miana) = 0.35 189

ITER=2 Sredni przyrost niewiadomych = 3.23308896815378E-00 15
[pll= 3.34341 Mo~ (bez miana) = 0.35 189

[pwv]= 3.34341 Mo (bez miana) = 0.35 189

WYSOK®CI WYROWNANE | BLEDY $REDNIE
LP NRP H MH

[m] [m]
2331258 331.925 0.000 #
1440344 373.545 0.002
1440416 333.439 0.002
1440315 313.386 0.002
1440326 362.550 0.000 #
1440426 383.190 0.002
1440503 343.510 0.000 #
9999 351.194 0.002
2330606 374.089 0.006

©CoOo~NOUAWNE

OBSERWACJE WYROWNANE
Opcja scista analizy doktadno SCi:
obliczenie bt edéw srednich poprawek
na podstawie macierzy kowariancyjnej

| J DHobs mDHobs \Y

[m] [m] [m] [m] [m] [m]
1440344 2331258 -41.621 0.006 0.000 0.006 -41.620 0.002
1440416 2331258 -1.516 0.006 0.002 0.006 -1.514 0.002
1440315 1440326 49.164 0.006 -0.001 0.006 49.164 0.002
1440315 1440344 60.160 0.006 -0.001 0.005 60.159 0.003

O NN~~~

© 00 00 O 00 O 0o

mV  DHwyr mDHwyr

45



1440315 1440416 20.058 0.006 -0.005 0.005 20.053 0.003

1440315 1440426 69.806 0.006 -0.002 0.005 69.803 0.003
1440315 2331258 18.542 0.006 -0.003 0.006 18.539 0.002
1440326 1440344 10.995 0.006 -0.000 0.006 10.995 0.002
1440326 1440416 -29.110 0.006 -0.000 0.006 -29.111 0.002
1440326 1440426 20.639 0.006 0.000 0.006 20.640 0.002
1440326 2331258 -30.625 0.006 0.000 0.006 -30.625 0.000
1440344 1440416 -40.105 0.006 -0.001 0.005 -40.106 0.003
1440344 1440426 9.643 0.006 0.001 0.005 9.644 0.003
1440416 1440426 49.752 0.006 -0.001 0.005 49.750 0.003
1440426 2331258 -51.264 0.006 -0.000 0.006 -51.265 0.002
1440503 1440315 -30.137 0.006 0.014 0.006 -30.124 0.002 ee
1440503 1440315 -30.104 0.006 -0.020 0.006 -30.124 0.002 eee
1440503 1440326 19.038 0.006 0.002 0.006 19.040 0.000
1440503 1440344 30.035 0.006 0.000 0.006 30.035 0.002
1440503 1440416 -10.075 0.006 0.004 0.006 -10.071 0.002
1440503 1440426 39.679 0.006 0.000 0.006 39.680 0.002
1440503 2331258 -11.583 0.006 -0.002 0.006 -11.585 0.000
9999 1440503 -7.696 0.006 0.012 0.006 -7.684 0.002 ee
9999 1440315 -37.800 0.006 -0.007 0.006 -37.808 0.003e
9999 1440315 -37.809 0.006 0.002 0.006 -37.808 0.003
9999 1440326 11.357 0.006 -0.001 0.006 11.356 0.002
9999 1440344 22.351 0.006 0.001 0.005 22.351 0.003
9999 1440416 -17.757 0.006 0.002 0.005 -17.755 0.003
9999 1440426 31.994 0.006 0.001 0.005 31.995 0.003
9999 1440503 -7.673 0.006 -0.012 0.006 -7.684 0.002 ee
2330606 9999 -22.895 0.006 -0.000 0.000 -22.895 0.006
9999 2331258 -19.269 0.006 0.000 0.006 -19.269 0.002
9999 2331258 -19.272 0.006 0.003 0.006 -19.269 0.002

EMPIRYCZNY ROZKLAD POPRAWEK:
W relacji [v|< Mv jest: 84.85% popra wek
Wrelacji Mv<|v|<2.Mv jest: 3.03% popra wek - symbol: e
W relacji 2.Mv < |v| <3.Mv jest: 9.09% popra wek - symbol: ee
W relacji 3.Mv < |v| jest: 3.03% popra wek - symbol: eee
Przeci  etna poprawka ujemna = -0.00351 m

(ilo $¢ poprawek (-) = 16
Przeci  etna poprawka dodatnia = 0.00267 m

(ilo $¢ poprawek (+) = 17
Najwi ekszawarto sciowo v = -0.01969 m

dla odcinka: 1440503 1440315
KONTROLA ANALIZY DOKtADNGSCI:

[pw] = 3.343412 Mo = 0.35189
Uwaga: mianowan  a, empiryczn  a warto $¢ Mo otrzymamy mno  zac
niemianowan awarto $¢ Mo przez zato zony w danych bt ad

sredni jednostkowy pomiaru (na 1km lub 1 stanowisko)

Inne, alternatywne (kontrolne) metody transformaciji wysoko sciowej

(H elisoidalne => H normalne):
- lokalna interpolacja (liniowa, biliniowa, kwadra  towa) geoidy niwelacyjnej w oparciu o punkty dostos owania
- wykorzystanie bezpo $rednie numerycznego modelu geoidy niwelacyjnej



