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YTMIJ,AJ rYCTMHE MACA 3EMJhMHE KOPE
nPM PAqYHAILY OPTOMETPMJCKMX BMCMHA

PE3l1ME

Y pany ce naje aaannsa pa3JIIIKe rroreaunjana U reoxrerpnjcxu OlJ:HOC HIIBOCKIIX nospnm II

BepTUKaJIe. I1puKa3aH je yrnnaj cane 3eMJbIIHe Te)Ke na pesyxrare mraenaa.a .u;06ujeHIIX
reonerpajcxmr mIBeJIMaHOM U 0 3aBIICHOCTU pesyarara nanenaa.a on rryra HIIBeJIaIha. Ila 6u ce
In6er.TIa aeonpeherrocr onpehnaan.a BUCIIHa ra-raxa, Mehynaponna aconajannja sa reoneanjy je
npenopyxana 1954. r. na .u;p)KaBe sa CBe rnasne mIBeJIMaHCKe B.TIaKOBe pa rynajy pa3JIUKY
rrorennajaaa xopnnrhen.exr reonorenunjannax KOTa cpa-rynarnx Il3 peayrrrara xrepersa yripaaa.a
CIIJIe 3eM.TbIIHe Te)Ke U naaenaa,a reouerpajcxaa mIBeJIMaHOM. Kaxo reonorenrmjanne KOTe HIlCY
rroronnc sa npaxrnsao xopnnrhen,e, KopUCTe ce epIl3IIqKe BIICMHe .u;eepIIHIlcaHe na npyra HaqUH.
Jenaa on HaqIIHa je oprosrerpnjcxa BIICIIHa, xoja ce nofinja nonaaaa.ex; oproxrerpnjcxe xopexnnje
pe3yJITaTHMa MepeIha BIICUHCKUX pa3JIIIKa .u;06IIjeHIIX reouerpajcxau HIIBeJIMaHOM. Ila 6II
oproxrerpajcxe nonpanxe .u;06IL'III ca .u;OBO.TbHOM ra-raomhy xropa ce Y3eTII y 063IIP .rycrnna Maca
3eM.TbIIHe xope. OBOje rrpaxasaao na rrpaKTIIqHUM npaxrepmra.

ABSTRACT

In the paper is given the analysis of the difference of the power and the geometrical rela
tion levelling superficiel and the vertikal. The influence of the force Earth's gravitation was pre
sented on the results of the levelling are given by geometrical levelling, and about depedence of
the results of the levelling on the road of the levelling. In order to be avoided the indefiniteness of
the determination of the heights of the ponts, lAG was been suggested 1954. that the states for
the all main levelling traverses they are computing the difference of the power using geopoten
cial height computed from the results of the measurements of the acceleration of the force
Earth's gravitation and of the levelling by the geometrical levelling. Because the geopotencial
heights are not convenient to the practical use, they are using the physical heights that are defi
nited on the other way. One of he way is orthometric height, that is obtained by the addition of
the orthometric correction to the results of the measurements of the heights difference that are
obtained by geometrical levelling. In order to get the orthometric corrections with sufficient
acctitude to take into consideration the density of the mass Earth's crust. This is presented on the
practical exemplares

* feoAeTCKH HHCTHTYT Tpabeauncxor rpaxynrera
y Beorpany.
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Fe o ae iiic tca c n y sctia Yntqaj tyc rnne uaca 3euJbtme «ope npH pa'lyHatt>y op roue rpwjcxvx BHCHHB

06JIHKy CKaJIapHOr rrpOlI3BOAa nexropa y6p
san,a Ii H eJIeMeHTa JIUHHje s .

1. YBO;J:

AHaJIll3a noreunnjana CHJIe 3eMJbHHe
Te)Ke je~HIIM ~eJIOM 6a3HpaHa je na OC06H
naua HHBOCKHX nospunr H BepTHKaJIa KaO H
IbHXOBOM Meel)yco6HOM reOMeTPHjcKoM O~

HOCy. HUBocKe nospma cy nospmn ~J)K KO
jHX HeMa npoxreae no-reaunjana,

oW oW
WA -WB =dWAB =-,..,-dx+-,,-dy+

OX cy

oW --
+-dZ=gA ,s,oz

(2)

a BepTHKaJIe JIHHHje xoje HMajy ocooany na
ce npanan TaHreHTe y cnaxoj n.eaoj TaqKH
ncxnana ca rrpaBIl,eM rpanajetrra CKaJIapHOr
norsa Tj. ca npasuea sexropa ytipsaa.a CHJIe
3eMJbHHeTe)Ke.

AHaJIH30M pa3JIHKe norennnjana H3Mel)y
ABe 6eCKOHaqHO 6JIlICKe HHBOCKe noepnra,

WA H WB , xojy je Moryhe rrpaxaaa'ra y

W(x,y,z)= C = const .

ffi:=::co nst.

J!V4 =const.

(1)
Moryhe je H3BeCTH ABa BeOMa 6HTHa
3aKJbYQKa. HaHMe, aKO ce BeKTOp S Y3Me

~Y)K BepTHKaJIe xoja rrpOJIa3H Kp03 TaQKe A
U B (CJIHKa 3) 'rana BeKTopH Ii H S
Mel)yco6Ho rpane yrao Jr rra je pa3JIHKa rro
TeHIl,HjaJIa jenuaxa npoassony IbHXOBRX HH
TeH3UTeTa:

dWAB =gA ·ds,cOSJr=-gA ·ds=const. (3)

CmIKa 1- Teoueiupujctcu OOHOC H/lBOCK/lX uoepui u eepuuucana
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Ynlqaj rycrune uaca 3eUIbHHe «ope -npH pa'lyHafby opToueTpHjcKHX BHCHHa Te oo eiu c xa c/I,Y:JIC6a

• cysra BliClIHCKliX pasnaxa y 3aTBOpeHOM

nOJIlirOHY aaje jenaaxa H)'JIli

• BpenHOCT nasenaaax BHCIIHCKHX

pasnaxa sanacn on nyra naaenan,a rj.

lIJIlI, C 0631IpOM na je dh na-rc casro y

nacxpermoa 'raqKaMa,

(1)

(2)
c c

IM; 1= I~hj .
A B

onna 6I1 pe3yJITaTII nasenan,a, aa xoje ce

yHanpen CMaTPa na HIICY onTepeheHlI CJIy

QajHHM II CliCTeMaTCKIIM rpemxaaa, YKa31I

sana na cnenehe:

• 1I3Mel)y ranaxa A 1I B , xoje ce HaJIa3e

aa lICTOj HIIBocKOj nOBplIIlI nocroja
BliClIHCKa pa3JIlIKa:

OnaKJIe CJIenlI:

• 360r nerrpexumre npoxreae CIIJIe Te)l(e

CJIenIl nerrpexanna npoxrena pacrojan.a
1I3Mel)y HliBOCKliX rrOBplIIlI. OnHOCHO,

HIIBOCKe nOBplIIII Mel)yco6HO KOHBep

rapajy on exaaropa xa rrOJIOBliMa.

• najxpahe pacrojaa,e 1I3Mel)y nBe rrpo

I13BOJhHO 6JIIICKe HIIBOCKe nospura
npencraan,a once-tax BepTlIKaJIe KOjlI

je I1CTOBpeMeHO ynpasaa na o6e HlIBO

CKe nOBplIIlI, OnaKJIe ce, C 0631IpOM na
HenapaJIeJIHOCT HliBOCKliX nOBplIIlI,

MO)l(e 3aKJhyqlITH na je BepTHKaJIa

npocropna KpIlBa.

Ilopen OBIIX BeOMa 61ITHlIX ocooana
HliBOCKlIX nospura 1I BepTlIKaJIa ananajao je

nOMeHyTII II na ce (Vanicek,1982.)

• HliBOCKe nOBplIIlI naxana ce He npece

najy HIITli nonapyjy,

xao 1I TO na

• Kp03 csaxy TaQKY BepTlIKaJIe npOJIa31I

no jenna HliBOCKa nOBplII.

2. YTHQAJCHHE3EMlliHHETE*E
HA PE3YHTATE HIfBEHAIhA ,IJ;O
EIfJEHE nPIfMEHOM rEOMET
PIfJCKOr HIfBEJIMAHA

fdh 1= 0

OnHOCHO

(3)

AKO 61I ce BIIClIHCKe pasnaxe 1I3Mel)y

'ranaxa A, B 1I C (CJIliKa 2) onpehaaane
cavo npaacaov reosrerpajcxor HllBeJIMaHa,

(4)

·8"'--...-.......

CJUIKa 2 - Gaeucnociu peeyniiiaiua nueenatea oo [[yilla uueenatea
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Te o oeiiic s:a c,I/,YJIC6a Yrwue] rycrune uece 3eUJblfHe «ope nplf pa'lyHafby opToueTplfjCKIfX BIfCIfHB

,IJ,a 6II ce Ii36erJIe CBe uasenene HeO
upel)eHOCTII HeOrrXOUHO je y peaynra-re
Mepelba BHCIIHCKIIX pa3JIIIKa. noriajene rry'resr
reonerpajcxor HHBeJIMaHa ynocnrn YTIUl,aj
CIIJIe 3eMJhIIHe Te)l(e. npH tIeMy ce BIICIIHe
xoje ce onpehyjy KOM6IIHaU;HjoM peayirra'ra
onascaa,a reouerpujcxor HIfBeJIMaHa II pe
3yJITaTa onaxcaa,a yopsau.a CIIJIe 3eMJhnHe
Te)l(e nasueajy ¢1I3ntIKIIM BIICIIHaMa.

~hk - MepeHa BIICIIHCKa pa3JIIIKa na

k-TOj CTaHIIU;lI,

g k - BpenHOCT y6p3alba ClIJIe 'resce

xoja Ba)l(II sa M k II xoja ce

patIyHa nplIMeHOM nspasa

(3)

3. rEOnOTEHIJ,IIJAJlHE KOTE

DpaKTHtIHO reouorennajanne KOTe
panynajy ce xopaurhen.eu pesynrara
Mepelba yopsan,a ClIJIe 3eMJhIIHe 'resce II
nasenan,a nplIMeHOM JIIIHlIjcKor IIHTerpaJIa:

3a jenH03HatIHO onpehnaau,e oncrojan.a
TatIaKa on perbeperrrae HIIBOCKe nOBpIllII
'rj, sa onpehaaan,e BlICIlHa 'raxaxa He3aBIIC
HO on nyTa HIIBeJIalba KOpIICTII ce pa3JIlIKa
nOTeHU;lIjaJIa.

Mehyuaponaa acouajauuja sa reonesajy
(lAG) npenopy-rana je, 1954. ronane, 3eM
rsasra tIJIaHIIu;aMa, na sa CBe rJIaBHe HIIBeJI
MaHCKe BJIaKOBe y npscaaa pa3JIIIKY nOTeH
nnjana paxyaajy nplIMeHoM rconorenuajan
HILX KOTa. Teouoreuunjaxaa KOTa je Hera
TlIBHa pa3JIIIKa II3Mel)y BpeUHocTII nOTeHU;lI

jana y TatIKII B . II BpenHOCTlI nOTeHU;IIjaJIa y
TatIKII A xoja ce HaJIa3II na reoany:

• na CBe TatIKe na acroj HIIBocKOj
nospura IIMajy ncry BIICIIHy. na je

• IIHTerpaJI no 3aTBopeHOM nonaroay
jenaax HyJIII,

• na ce BIICIIHCKe pa3JIIIKe onpehyjy 6e3
npacycrsa 6IIJIO KaKBIIX XlInOTe3a 0
y6p3alby CIIJIe 'rexce 'rj. 6e3 XIInOTe3a 0
pacnopeny rycrnna Maca 3eMJhe.

OBaKO ne¢IIHHcaHoM MepOM sa BIICIIHCKe
pa3JIIIKe otiesfiebeno je:

rue cy g'-l II g, BpenHOCTII y6p3alba CIIJIe

Te)l(e onpehene na TatIKaMa na xojasra cy
nOCTaBJhaHe HIIBeJIMaHCKe JIeTBe.

• noaesasan,e Mpe)l(a HIIBeJIMaHa npexo
BIIIIIe sexran,a. xao II ynopeheu.e.

• HIIBoa Mopa IIJIII oxeana y pa3JIIltIIITlIM
3eMJhaMa.

JenIIHIIu;e reono'reauajananx KOTa cy je

nIIHIIu;e rroreuuajana ms". MCTe rOnIIHe

xoje je rtpcnnoacena on crpane Mebyaapon
He aconnjannje sa reonesnjy oUJIytIeHO je 
na ce reonoreunajanua KOTa aspascasa
jenIIHIII\OM:

(1)

rne je g.p.u. cxpaheuana sa geopotential unit.

Ilopen CBIIX HaBeueHIIX ocoriaaa BIICIIHe
onpchene nplIMeHoM reonoTeHU;IIjaJIHIIX KO
'ra HIICy noronne sa npaaene y npaxca, jep ce
He Mory reOMeTpIIjcKII HHTeprrpeTIIpaTII II
nenocenyjy ycsojerry jenIIHIIU;y aa upocropna
pacrojaa.a. M3 HaBeneHIIX pasnora ¢n3IItIKe
BIICIIHe ce 3a HII3 rrpaKTIItIHIIX rroTpe6a ne
¢lIHIIIIIy aa npyra HatIlIH.

A A B

=-fg .dh =fg . dh ~ L g k ·..:Jb
B B k=A

rneje

g - BpenHOCT CIIJIe 'rexce,

dh - nII¢epeHU;IIjaJIHa npOMeHa
BIIcnHe.

dW - npapaurraj nOTeHU;IIjaJIa,

(2) 1g.p.u. = 1kgal m (4)
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Yn1llaj tycrune uece 3eUIbJIHe «ope npJl pa'lyHalby OpToueTpJljcKJlX BJlCJlHa Fe o o eiiic s:a c.lZy3IC6a

4. OPTOMETPMJCKE BMCMHE 5. OPTOMETPMJCKA KOPEKUMJA

(2)

a HaKOH MHO.>Kelba ca IjG ° ;qo6IIja ce 1I3pa3

o6JIlIKa

(4)

H"fgdh =(CB -C4 ) ,

H~

,IJ,o;qaBalheM II 0AY311MalbeM spennocra

Go cnena:

,IJ,a 6II ce BIICIIHCKa pa3JIlIKa 1I3Mel)y
'raxaxa A II E na epII3IIqKOj IIOBplllII 3eMJbe,
II3pa3IIJIa y cIIcTeMY oproae'rpajcxnx BIICIIHa
aeonxonno je y pe3yJITaTe Mepelba BlICIIH
CKIIX pa3JIlIKa, noriajeue IIyTeM reoMeTPII-

jcxor HIIBeJIMaHa MAE ;qo;qanI opTOMeTPII

jcxy KOpeKIJ;IIjy.
I1oJIa3ehII on II3pa3a3a pa3JIlIKY IIOTeH

IJ;lIjaJIa:

n: _CB
B - -

gB

rne je g B cpemsa spcnuocr yfipsan.a CIIJIe

3eMJbllHe 'rexce AY.>K oprove'rpajcxe BlICIIHe,
IIlTO ce JIaKO MO.>Ke IIOKa3aTII IIOJIa3ehII on
II3pa3a sa pa3JIlIKy IIOTeHIJ;IIjaJIa

AKO ce spcnaocr reoIIoTeHIJ;lIjaJIHe KOTe

nonenn ca IIO norosopy yTBpl)eHoM
apennonrhy y6p3alha (G)

H =CB (1)
B G

nanpnmhe ce jenaocrasaa rpaacqiopaanjrja
reoIIoTeHIJ;lIjaJIHe KOTe y MeTPlIqKe BIICIIHe,
IIpll qeMy he 6l1TlI sanpxcaae II naeenene
OC0611He reoIIoTeHIJ;lIjaJIHIIX KOTa, a sa pas
JIlIqllTe apennocra G ;qeepllHIIII1Y ce pa3JIlI
qIITlI ClICTeMli BlICIIHa.

Oproae-rpnjcaa BIICIIHa TaqKe B (CJIlIKa

3.) ;qeepllHIIcaHa je na cneneha HaqIIH

B

CJII-IK3 3 - Opuioueuipujctce BUCUHe
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Te o o e iu c xa cJly3IC6a

1 H~

G f(g +Go -GJdh -
o 0

Ynlqaj rye rune uece 3eAlIbllHe «ope npll pa'lyHafby OpToAleTplljcKIIX BIICIIHa

- G
DC. 'D = g - 0 !1h

AB
+

'1.D G
o

1 H:
- G f(g + Go - GJdh =

o 0

1 H~

=- f(g +Go -GJdh.
G H"o A

(6)

rAe je:

(11)

(12)

6. O)].PE'BIIBAIhE BPE)].HOCrn gA 1I gB

Y npoaaeon.aoj Tal.JKU Q 0ACel.JKa BBo '

(7) yfipsan,e CUJIe Te)Ke Moryhe je npencraaara
u3pa30M:

a arrrerpan.en.era H rrpeJIaCKOM na cyae AO
6Hja ce: (1)

rAeje

g B - spennocr yopsas,a ClIJIe 'rexce y

Tal.JKU B(8)

OAHOCHO

ag
-- -
aHa

rpannjeur y6p3aIha.

rne je DCAB oproae-rpajcxa xopexnnja

OC.4B = f(g -Go Ja1 +
H " G

.4 0

xoja ce MO)Ke rrplIKa3aTU sa BIICUHCKY
pa3JIUKy U3Mel)y ABaperrepa y 06JIB.Ky

AKO ce rrpernocraaa na je rycrana 3eM
Jblme xope KOHCTaHTa. a 3aTIIM na je rpann
jerrr y6p3aIha CUJIe 3eMJbUHe Te)Ke jennax
rpannjerrry y6p3aIha HOpMaJIHe ClIJIe 'resce,
U3 (1) CJIeAH:

(2)

Onpehaaaa,e spennocra yfipsan,a CIIJIe
3eMJbUHe 'rezce y uponsao.n.soj Tal.JKlI aep
TlIKaJIe rrOA HaBeAeHlIM rrpeTrrocTaBKaMa H
xopanrhen.ea nspaaa (2) Ha311Ba ce Tlou
«ape-Tlpej peoytcuujou.
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Yreue] rycrune uaca 3eUlbllHe «ope np« pa'lyHalby OpToueTplljcKIIX BIICIIHa Te oo eiu c xa cJlyJIC6a

C npyre CTPaHe. ycsajajyhn 03HaKe

gQ =g(Z) H Hg =Z (2) nocraje

OpTOMeTPHjcKe BHCHHe cpanynare KO

parnhersexr (9) nasnaajy ce XeJIMepTOBHM

opToMeTPHjcKlIM BHCHHaMa.

7. TAQHOCT OPTOMETPUJCKE
KOPEKQUJE

rra je cpenn.y BpenHOCT yfipaan.a CHJIe 3eM

JhHHe Te)Ke Moryhe npencramrra y 06JIHKy

(4)

HaKOH aaxrene (3) y (4), cnena

s- ~~ 1[gB -(:~ +4kJrp}(H~ -Z)}Z
(5)

OnHOCHO:

113BOpH rpenraxa KOjH nparc caM nocry
rrax HHBeJIaIba cy y BeJIHKoj MepH HcrrHTaHH

TaKO na ce IbHXOB nojenanasna OnHOCHO

36HpHH yrnnaj MO)Ke ynarrpert onpemrra H

MeTOnOM pana, yCJIOBHMa rrpH parry HJIH

yCJIOBHMa TaqHOCTH yqHHHTH 6e3HaqajHHM, a

nponec npesohen,a BHCHHCKe pa3JIHKe no

611jeHe reOMeTPHjcKHM HHBeJIMaHOM y CHC

TeM opTOMeTPHjcKHX BHCHHa rrOTPe6HO je

1I3BpllIHTH TaKO na ce y IlITO MaIboj MepH

aapynnr seh nocrnrayra TaqHOCT HHBeJIaIba.

IIpHMeHoM 3aKOHa npenoca rpeuraxa aa
H3pa3 (5.9) notiaja ce

(2)

(1)

AKO ce )KeJIH onysara nocraruyra
2

TaqHOCT HHBeJIaIba Tana ce 0"OC<B Y nper-

XOnHOM H3pa3Y Mopa yqHHHTH 6e3HaqajHoM y
2onaocy na TaqHOCT O"!1h

AB
HHBeJIaHe BHCHHCKe

pa3JIHKe:

(8)

(7)

(6)

(9)

H 0 C-=:B=---_-,---__

B - (1 or ) 0g - --+2k;rr.p H
B 20h B

o CB
H B = -5 o :s- +0.0424·10 H B

OnHOCHO, opTOMeTPHjcKy BHcHHy Moryhe je

onpena'ra H3 nspasa:

Ha oCHOBy OBaKO onpeheue cpemse
BpenHOCTH y6p3aIba CJIenH na je oproue
TPHjcKa BHCHHa ra-nee neqmHHcaHa H3pa30M:

AKO ce sa rpannjerrr y (7) yCBOjH rserosa
rrpH6JIlI)KHa - 3.086 . 10-6 m . S-2/m BpenHOCT,

a sa rycrpnay P cpemsa BpenHOCT ryCTHHe

3eMJhHHe Kope p = 2670 kg/m 3 , CJIenH
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Teo o eiiic xa cAy3IC6a YTllqaj rycrune uece 3eUIbHHe «ope npH pa"'yHalby oprouerpHjcKHX BHCHHa

O,n:HOCHO

')

(JOC
AB

(
H

O

J2 0 (- -G J2 ?+ _B_ (J~ + gA ° (J- c +
G h G ~

o 0

AKO ce naK ,n:03BOJIII ,n:a Ta1:JHOCT OpTO
MeTPlIjcKe kopcxnaje liMa lICTOr yranaja
na Ta1:JHOCT oprovcrpnjcse BlIClIHCKe pa3
JIIIKe xao 1I Ta1:JHOCT pcsyrrra'ra nasenaa,a
notinjajy ce pe3yJITaTU npaxasaan y Ta6eJIu 2
- rrpUJI03u.

8. 3AXTEB 3A n03HABAlhEM rYC
THHE MACA 3EMJbHHE KOPE

(4)

npaaenosr npnmtana je,n:HaKIIX YTIID;aja:

I10JIa3enU on nspasa aa Tlouxape- JIpej
penysuajy, yripaarse CIIJIe 3eMJbllHe 'resce y
cpena.oj Ta1:JKU aaxpuan.eae BepTIIKaJIe
,n:eepuHucaHoje u3pa30M:

(5) - FPZ (1 8y k J °g B =g B - --+ 2 np H B .
28h .

(1)

(2)

Cpemsa xnanparaa rpelliKa penyxoaaae
npennocra yopsaa,a onpehyje ce npaaeaoss
3aKOHa npenoca rpemaxa:

(8)

(7)

(6)

CJIe,n:lI:

(9) (
1 8 J2

+ 2 8~ + 2knp (J~~, (3)

no npnauarry je,n:HaKIIXyrauaja:

2 ( J2(Joe G
_ AS 0

--5- "fB-Go
(10) 2 {2k...:c..Io)2 2

(J FPZ = /U 1 B (JP =
s»

AKO ce rrplIKa3aHe epopMYJIe npuaeae sa
HlI3 BIICIIHCKlIX pa3JIlIKa O,n:HOCHO cJIY1:JajeBa
0,n:a6paHIIM 1I3 HBT2 ,n:06lIjajy ce pe3yJITaTlI
npaxasaua y Ta6eJIlI 1 - rrp1IJI031I.

(4)

(5)
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Yruue] rycrune uece 3ellIbJfHe «ope npJf pa'/yHaIbY op roue rpujcxso: BJfCJfHa Te o o eiuc sca c n y xc ti a

Pe3YJITaTII ):(06ujeHII na OCHOBy II3pa3a
(6)-(8) 'raxohe cy npaxaaann y Ta6eJIaMa 1 II
2 - npUJI03u.

onaxne CJIe):(II na je:

10. JIlITEPA TYPA

• npIIMcHoM 3aKOHa npenoca rpemaxa,
notiajajy ce pC3yJITaTU npaxasana y
Ta6eJIu 3 - rrpUJI031I.

Ynopehen.ea pe3yJITaTa npIIKa3aHIIx y

Ta6eJIaMa 1 II :2 II Ta6eJIII 3 - npUJI03U, jacno
yxasyjy na xopex'rny spenaocr oprosser
pUjCKIIX BIICIIHa, HapOqIITO y npene.naaa ca
U3pa)KeHUM 'rortorpadicxasr MacaMa, HIIje
Moryhe O):(PC):(IITU. .

HaUMe y nocrynxy onpehasan.a opToMe
TPUjcKUX KOpCKIJ;IIja, O):(HOCHO opToMeTPII
jCKIIX BUCUHa HIIjC Moryhc o):(p)KaTII TaqHOCT
BUCUHCKC pa3JIIIKC onpehene npIIMeHoM Me
TO):(C reoue-rpajcxor HIIBCJIMaHa.

(7)

(6)

(8)

3

3

"
CJ2 = CJiB ---,----__-,-

P .....,
-'

AKO ce rrohe 0):( peaJIHIIX Bpe):(HocTII
nosnaaan,a cTaH):(apa):(a napaMeTapa xoje
¢urypurny y opronerpajcsoj KOpeKIJ;IIju:

• CJ6h=O.2mm na fto CJ6h=l.Ommno

KlIJIOMeTPY (Torge, 2001.),

• CJP =50 kg / m
3

na no

CJp = 200 kg / m 3
(CTapqeBuh,2002),

• CJg = 0.06 mGal (TaqHOCT y6p3aI-ba y

Mpe)KU IGSN71, 'ranxa y Beorpany,
(EparyJbeBuhJ995. ))

• u Y3IIMajyhu y 063IIp nosnaeaa.e
TaqHOCTII onpehnaan,a opToMeTPu
jCKUX BUCIIHa y pacnoHy 0):( 0.05 m
):(0 0.50 m.

[1] Bparyrseanh, H. II ,JJ,p. Tecnercxe pecpepeirrrre
Mpe)l(e, YIHCTHTyT sa reonesnjy, Beorpan
1995.

[2] Vanicek, P., Geodesy, the Concepts, Notrh
Holland Publishinh Company-Amsterdam
New York-Oxfords 1982.

[3] Crapneanh, M.. Y CMeHa KOMyHlIKaWlja,
Eeorpa,JJ,,2002.

[4] Torge, W., Geodesy, 3.,Completely rew. and
extended ed.., Berlin., New York: de Gruyter,
2001.

HcilipaJICUBaJ-M1 pabena y OKBUpy iipojexiua
Tpaheeuncxoi paKy.ru71etlla Ynueepeuiueiua y
Beoipaoy: TEOjI,ETCKH PE<1JEPEHTHH
OKBHP EEOTPA/1A, Muuuciuapciueo ea naytcy
iuexnonoiuje It paseoj, Peuytinutca Cptiuja,
Beoipao, 2002.
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Ta6cJla 1. IIPI1JI0311

BpeAHOCTVI sa OqCHy
0" !liT =0.1 [mm] O"AiT =0.2 [mm] 0" ,v, =1.0 [mm]

Ta'lHOCTVI OC AH ~ ILH OC Ali ~ gAIi OC AIi ~ gu

a a a
all':0"- 0"11'; cr /_1'1 r" 0"11'; a~ 0"II~ cr /I?

1'.1 0"11': 0"- all'; cr [-1'1
p,

g ..1 g.t gl X.t 1.:1 .1:1
,~. c, a a a

.~. ::: 2
H~

/'1'1
cr~ <, a II~ cr It"!

fl'i
a II;: O"~ a ~, 0"11" cr I/!

r,
all;' cr~ O"ge 0" H:: cr f1'i

PH
a H;;- :r: (j gXIl a" 0"" 0""

0"~
gf! I{/l g I~

[kg 1m']P- [m] [mGal] [rnrn] [mGal] [mGal] [rn] [mGal] [kglm'] [rn] [rnm] [mGal] [mGal) [rn] [mGal) [kg 1m'] [m) [rnrn] [mGal) [mGal] [m] [mGal] [rn]

207 MP-74Q 43.26 9.8028982 0.02 0.03 0.37 0.05 0.21 118.37 5.06 0.03 0.61 0.74 0.10 0.43 236.74 10.12 0.16 3.03 3.72 0.49 2.15 1183.7250.61
1----

207 BP-149 96.31 9.8027931 0.17 0.05 0.10 23.88 2.27 0.33 0.10 0.19 47.76 4.55 1.67 0.48 0.96 238.82~2.73
210 DP-289 327.67 9.8022551 0.01 0.65 0.04 0.04 0.03 1.88 0.61 0.03 1.30 0.09 0.08 0.05 3.75 1.21 0.15 6.49 0.45 0.38 0.26 18.76 6.07
210 PP-697 350.19 9.8021628 0.04 0.04 0.02 1.64 0.57 0.08 0.08 0.05 3.28 1.14 0.42 0.38 0.24 16.42 5.68
211 C-546 632.85 9.a023843 0.02 3.16 0.02 0.04 0.01 0.53 0.33 0.03 6.31 0.05 0.09 0.03 1.07 0.67 0.16 31.56 0.24 0.44 0.14 5.33 3.33
211 DP-513 627.94 9.8023957 0.02 0.04 0.01 0.54 0.34 0.05 0.09 0.03 1.08 0.67 0.25 0.44 0.14 5.41 3.36

57 DP-280 693.76 9.8020558 0.02 1.37 0.02 0.04 0.01 0.44 0.30 0.03 2.73 0.04 0.08 0.03 0.89 0.61 0.16 13.66 0.22 0.40 0.13 4.44 3.04

57 DP-320 682.42 9.8021174 0.02 0.04 0.01 0.46 0.31 0.05 0.08 0.03 0.92 0.62 0.23 0.41 0.13 4.58 3.09

56 PP-408 809.69 9.8016546 0.02 2.17 0.02 0.04 0.01 0.33 0.27 0.03 4.34 0.04 0.08 0.02 0.67 0.54 0.16 21.68 0.20 0.38 0.11 3.35 2.68

56 DP-524 802.34 9.8017327 0.02 0.04 0.01 0.34 0.27 0.04 0.08 0.02 0.68 0.54 0.20 0.39 0.11 3.41 2.70

211 PP-243 913.21 9.8017086 0.02 0.88 0.02 0.04 0.01 0.26 0.24 0.03 1.75 0.03 0.08 0.02 0.52 0.47 0.16 8.76 0.17 0.38 0.10 2.61 2.35
211 C-593 895.19 9.8017484 0.02 0.04 0.01 0.27 0.24 0.04 0.08 0.02 0.54 0.48 0.18 0.39 0.10 2.71 2.40

56 LP-957 1061.35 9.8011738 0.02 0.35 0.01 0.03 0.01 0.19 0.20 0.03 0.71 0.03 0.07 0.02 0.37 0.39 0.16 3.53 0.14 0.33 0.08 1.86 1.95

56 LP-552 1018.34 9.8012020 0.01 0.03 0.01 0.20 0.20 0.03 0.07 0.02 0.40 0.41 0.15 0.33 0.09 2.02 2.03

56 C-553 1266.17 9.8006333 0.02 0.38 0.01 0.03 0.01 0.14 0.17 0.03 0.76 0.03 0.06 0.01 0.27 0.34 0.16 3.78 0.13 0.32 0.07 1.37 1.71

56 LP-267 1224 9.8007700 0.01 0.03 0.01 0.15 0.18 0.03 0.06 0.02 0.29 0.35 0.13 0.32 0.08 1.47 1.77

55 LP-619 1308.47 9.8008713 0.02 0.24 0.01 0.03 0.01 0.13 0.17 0.03 0.49 0.02 0.07 0.01 0.26 0.33 0.16 2.44 0.12 0.34 0.07 1.29 1.67

55 AP-483 1374.49 9.8006143 0.01 0.03 0.01 0.12 0.16 0.02 0.06 0.01 0.23 0.32 0.12 0.32 0.07 1.17 1.59

55 LP-84 1627.29 9.8000005 0.02 0.26 0.01 0.03 0.01 0.08 0.12 0.03 0.52 0.02 0.05 0.01 0.16 0.25 0.15 2.60 0.09 0.27 0.05 0.78 1.25

55 LP-220 1684.67 9.7998341 0.01 0.03 0.01 0.07 0.12 0.02 0.05 0.01 0.14 0.24 0.09 0.26 0.05 0.72 1.21

..j:::..
W
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Ta6cJIa 2. ilPl1JI0311

Bpenaocrn aa Ol\eHY (J()('=O.\ [mm] (J()e = 0.2 [mm] (J()(' = 1.0 [mm]

Ta~IHOCTI1 GCAB ~ gAB GCAB ~ gAR GeAR ~ gAB

(J r" (J P,I
(J H';

a
(J 1(;(J- (J IF; cr Ff'i'. (J w; (J- (Jw; (J FI'I (J w; (J ~, cr I-F!

P,l

OJ
,1;1 s, K4 gl XI

C, a r, (J' Pfi a r".~'~ 'i)

H" /-PI.
(J H;; cr U'7 (J H;; (J HI; cr III (J H;; (J H;; cr 1'1' (J H~o :I: I:: gXII (Jo G~ a· (Jo (Jg (J'~R (Jo G~ (J.~Rc':s:: 'i) I g/j g'j ~I ~i'

[kg 1m']'-Ot::: c,
[m) [mGal) [mm) [mGal [mGal) [m) [mGal) [kg 1m'] [m) [mm) [mGal) [mGal [m) [mGal) [kg 1m'] [m] [mm) [mGal] [mGal] [rn] [mGal) [mJ

207 MP-749 43.26 9.8028982 0.05 0.91 1.12 0.15 0.64 355.12 15.18 0.10 1.82 2.23 0.29 1.29 710.23 30.37 0.49 9.09 11.15 1.47 6.44 3551.15 151.83
207 BP-149 96.31 9.8027931 0.50 0.14 0.29 71.65 6.82 1.0(] 0.29 0.58 143.29 13.64 5.01 1.43 2.89 716.47 68.20
210 DP-289 327.67 9.8022551 0.04 1.95 0.13 0.12 0.08 5.63 1.82 0.09 3.89 0.27 0.23 0.15 11.25 3.64 0.45 19.47 1.34 1.15 0.77 56.27 18.22
210 PP-697 350.19 9.8021628 0.13 0.11 0.07 4.93 1.71 0.25 0.23 0.14 9.85 3.41 1.25 1.13 0.72 49.27 17.05
211 C-546 632.85 9.8023843 0.05 9.47 0.07 0.13 0.04 1.60 1.0(] 0.09 18.94 0.15 0.26 0.08 3.20 2.0(] 0.47 94.68 0.73 1.31 0.42 15.99 10.00
211 DP-513 627.94 9.8023957 0.07 0.13 0.04 1.62 1.01 0.15 0.26 0.09 3.25 2.02 0.74 1.31 0.43 16.24 10.08

57 DP-28(] 693.76 9.8020558 0.05 4.10 0.07 0.12 0.04 1.33 0.91 0.09 8.2(] 0.13 0.24 0.08 2.66 1.82 0.47 40.99 0.67 1.21 0.39 13.31 9.12
57 DP-32(] 682.42 9.8021174 0.07 0.12 0.04 1.38 0.93 0.14 0.25 0.08 2.75 1.85 0.68 1.23 0.39 13.75 9.27
56 PP-408 809.69 9.8016546 0.05 6.50 0.06 0.11 0.03 1.00 0.8(] 0.10 13.01 0.12 0.23 0.07 2.01 1.61 0.49 65.04 0.59 1.14 0.34 10.04 8.04
56 DP-524 802.34 9.8017327 0.06 0.12 0.03 1.02 0.81 0.12 0.23 0.07 2.05 1.62 0.60 1.16 0.34 10.23 8.11

211 PP-243 913.21 9.8017086 0.05 2.63 0.05 0.12 0.03 0.78 0.71 0.10 5.26 0.10 0.23 0.06 1.56 1.41 0.48 26.28 0.52 1.15 0.3(] 7.82 7.06
211 C-593 895.19 9.8017484 0.05 0.12 0.03 0.81 0.72 0.11 0.23 0.06 1.63 1.44 0.53 1.16 0.31 8.14 7.20

56 LP-957 1061.35 9.8011738 0.05 1.06 0.04 0.10 0.02 0.56 0.59 0.09 2.12 0.09 0.20 0.05 1.12 1.17 0.47 1O.6(] 0.43 1.00 0.25 5.58 5.85
56 LP-552 1018.34 9.8012020 0.04 0.1(] 0.03 0.61 0.61 0.09 0.20 0.05 1.21 1.22 0.45 1.00 0.26 6.06 6.10
56 C-553 1266.17 9.8006333 0.05 1.13 0.04 0.1(] 0.02 0.41 0.51 0.10 2.27 0.08 0.19 0.04 0.82 1.03 0.49 11.34 0.38 0.95 0.22 4.11 5.14
56 LP-267 1224 9.800770(] 0.04 0.10 0.02 0.44 0.53 0.08 0.19 0.05 0.88 1.06 0.39 0.97 0.23 4.40 5.32
55 LP-619 1308.47 9.8008713 0.05 0.73 0.04 0.10 0.02 0.39 0.50 0.10 1.46 0.07 0.20 0.04 0.78 1.00 0.49 7.31 0.37 1.01 0.21 3.88 5.02
55 AP-483 1374.49 9.8006143 0.04 0.10 0.02 0.35 0.48 0.07 0.19 0.04 0.70 0.96 0.35 0.96 0.20 3.52 4.78
55 LP-84 1627.29 9.8000005 0.05 0.78 0.03 0.08 0.02 0.23 0.37 0.09 1.56 0.05 0.16 0.03 0.47 0.75 0.46 7.80 0.27 0.81 0.16 2.33 3.74
55 LP-220 1684.67 9.7998341 0.03 0.08 0.02 0.22 0.36 0.05 0.16 0.03 0.43 0.72 0.27 0.79 0.15 2.17 3.62



Ta6eJIa 3. IIPI1JI03I1

a I., = O.06[mGal] a, = O,06[mGal] a" = O.06[mGal] a U? = OJ)6[mGal]O~ ~ g g

BpeAHocTYI "cia Ol\eHY a w =O.OS[m] all" = O.SO[m] all" = O.SO[m] all" = O,SO[m]TaYHOCTYI

o, =SO[kg/m 3
] ai' =SO[kg/m 3

] a p = 1()O[kg/m 3
] a p =200[kg/m 3

]

cr.~1 a~ cr.~ a-
g.1:;

C.._'=: 2 H" /1'! a- a- a- a-::: :c ggn a (J(' a (J( a (J(' a (J('c.:.: :; ,I ~ii e; gil gH

'-0 t:: C- [m] [mGall [mGall [rnm] [mGall [rnrn] [mGal] [mm] [mGal] [rnm]

207 :vIP-749 43.26 9.8028982 0.11 0.03 0.11 0.24 O.E 0.24 0.37 0.25
207 BP-149 96.31 9.8027931 0.21 0.21 0.41 0.81
210 DP-289 327.67 9.8022551 0.69 0.35 0.69 0.45 1.3" 0.75 2.75 1.42
210 PP-69'i 350.19 9.8021628 0.7~ 0.74 1.4/ 2.94
211 C-54E 632.85 9.8023843 1.33 1.20 1.33 1.23 2.65 2.42 5.30 4.81
211 DP-513 627.9'1 9.8023957 1.32 1.32 2.63 5.2E

57DP-280 693.7E 9.8020558 1.45 1.43 1.4E 1.46 2.91 2.88 5.8L 5.73
57DP-320 682.42 9.802117'1 1.43 1.43 2.8E 5.72
56 PP-408 809.69 9.8016546 1.7C 1.96 1.70 1.99 3.3~ 3.94 6.79 7.86
56DP-524 802.3'1 9.8017327 1.68 1.68 3.3E 6.73

211 PP-243 913.21 9.8017086 1.91 2.47 1.91 2.49 3.83 4.95 7.65 9.89
211 C-593 895.19 9.8017484 1.88 1.88 3.75 7.50

56 LP-957 1061.35 9.8011738 2.22 3.27 2.2L 3.29 4.45 6.55 8.90 13.09
56 LP-552 1018.3'1 9.8012020 2.13 2.13 4.2, 8.5'1

56 C-553 1266.1'i 9.8006333 2.65 4.69 2.65 4.70 5.31 9.39 10.61 18.7E
56 LP-26'i 122'1 9.8007700 2.5'i 2.5'i 5.13 10.2E

55 LP-619 1308.4, 9.8008713 2.7~ 5.45 2.7~ 5.46 5.4~ 10.90 1O.9'i 21.8C
55 AP-483 1374.49 9.8006143 2.88 2.88 5.7E 11.52

55 LP-84 1627.29 9.8000005 3.41 8.30 3.41 8.31 6.8L 16.59 13.6'1 33.18
55 LP-220 1684.67 9.7998341 3.53 3.53 7.06 14.12
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