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9x na ro ir ra6t.2 crarxcMqHi i poepa4rrxori aaHi ao6pe ,sroAxylorrct Mix co6orc' 3a

leD€IeHuMlr $oprylawr (3) MoxHa po3paxyBarl regAeuqiro gtuinu qirnr I xs v 6araronoBepxoBoJ

aa6yaoBu BetuKoro Micra na neni:rrxa poxir ranepea Lh TeEAeHuit 6yAe cnpaBeAnuBoro Jrtue B ToMy

EEnaa(y, rxruo B yrpaiHi ne 6y,ne pi:xlx ouir r noniTrKo _ekoHoMlqsoMy acneKTI '

BtrcsoBr(' 3 Aoc,ri4taeBqs i [epctreKrBBs noqarBml|x polBiAoK y qaoMy rlatrptM*y

y3aratLHloroqu, Mox{a:a3xauum rpu rpynr i$af,"ropiB qisoyrBopeHnt Ha 3eMenEHi AintHKr :

r erosouiqni - 3arat6Hufi piser$ qix ra '4oxoais, iclr)aoqi plBIrKn B iHBecrt'BaHsi' eo6xiqHi

o6ctu B(JIa"uegB Ha 3eMenEHi nori[meHflt ;

r $isrrxi posuip aimHKI't, i] Kosoir)?auit. iHxeBepHo-reonoriqHi yMoBr'r' Micqepo3lalx)tsaHHt;

. aAMinicrpaflBgi - WoBIl Blll<opltctaltrrt ra 3a6y.4oBt 3eMerEgol nintgldt r BcragoBnegi o6Me-

xeHHt ra icHyo,{i 06ltxeHfit. noptAox B KoHaHHt Jo6os't3aHrcropiH'

Komrrll 3 rrrx Qarropir rxaxolut croe lapricre Biqo6paxeuxt fli,4'rac ibopMyBalle IIis Ha

revenrui Ailnrrol. flprl qroMy SMisa 3aBxn[ peneraxrra xonrperaifi leMerEHitr AirtHqi BianoBi'qsoro

OyralioHa$Horo Bl'tKoplicralfHt ra MicqepGTauyBaHHt ! lqo xapa(Tept3yerBct neBHI,ML tbb]t'{HltMv

,i"pu*r"apu"t, npaBoBlM i rocno.qapcsxl'lM crasort ra inmlulr icrorstrMl cr"raqoBlMu 3eMerLHoJ

rnaorocri, la icrryrovux e(oHoMlIHIlx yMoB

Y pesyrurari BuKoHan x AocJriaxeHb B[BeaeHo MareMaruqEi oopwynu a:rc Ha6ntxeHoro

sv:Faqesss qiHu Ha geMenlHi AirlcHxx, tki po3TarnoBaHiB 6ya6-tKoMy Micqi Micra

V nepcnerrmi aBTopoM njlaHy€Tlcg BljKodarll po3po6ky i Aocniaxenu koMltrekcHllx Moqeret

(a,{acrpoBoi 6atalooa(TopHoi ouiHld MicEtdlx 3eMeD 3aflpoloHoBaHy MeroAqky Motq'B B]'i(opucro-

ByBarx opraHi3aqii i nianps€McrBa, tKi 3afiMalor6ct eKcrleprHolo oLliHIoIo 3eMeIIE y Mlcrax '

L Hayt{oso-aHQ.rimu! ui xtypHau "BtacHicmb e ytQ'titti" 2001 p 1(2) 2 3e erbHui KodeKc

ykpal 1l. 2002 p. 3. ly6ap IO. fiocaidtce*n sniust iloKdnbMtx Qaxmopie Ha oqiqo\ y sapmicmb

3etenbHw dintHoK // Cy\acli doct2HelHt zeode3u\Ho'l HayKu ma supo6+tt4mea ' Jlbcis: Jli?a-Epec'

2003. 1. fy6op n. 3HaaeHHt puM! 3e^rri s e\@Ho)tti4i Oept{asu // feodnit, kaphazpabit ha aepoQomo'

3flivaHHt: Mialceidottvu, flayk.ahexH 36. 2002.- Bun 62 -C 21 23'
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CE3OHHI 3MIHII NOXII5OK AOB)KIIH BEKTOPIB MEPEXI EURXF

@ 3a6io4bkui @ A, ne tc P T ,2403

Ilpusedeq p4lnbmat t acovlosaAui pacnpefu'7e u' ouuook druE aekmaPoa '
noayaenxtxc GPS uzNelJe ad ep a efim\h&un4 qui s pa3qde 

"epuodht 
zoia'

I this paper resulls ofwctor le gths efior distributiott ore give't Nthich was ohtafued

frum GPS measaremerrfi of pemanent stations i dffirent seaso s'

IlocrrBoBK, trpoo,'reMf, B nranbsoMy BBrncri

B yKpaihi Ha reflepimrill qac nosEoqirHo ,qipr6 n'trE nepMarellrrlrx GPS crasqii' xr(i 9xo!'f,r6 no

erponelc*oi rlepexi nuREF. IIe cmsqii - CLSV (forocieBo, M (fiiB, 1997 p )' UZHL (M yffopo'q'

iSdq p.l, PoLV t". no-*a 2001 p.), SULP (M IrBiB, 2001 p ) i cral'uit MIKL (M M{KoraiB' 2002 p ) v

rynocar xareAeri uicqeposrao)T anru m pix novanl po6ml CrarIoM Ha 1208 GPS flNqel$ (2 03 2003 -
8-33.2003 pp.) Mepexa ELREF HanicyBana 128 nepMaHesrwrx cranqiii Ha mxoBi o6po6kq ra BpiBIioBa-

*"rr" 
""p"*i 

tu 
"^iit* 

INTERNET rry6lixyrotct pe3yrblarx rnxHeBrx po3B't3xiB'
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I[i Qafiru craopeni 3a nonoMororo nporpaMu ADDNEQ, a caMa o6po6Ka uepexi nponegeea
rporpaMoro BERNESE Bepcii 4.2. V SINEX Safiri uicrurrcr pisxouanirra ia{opMarrir:

na6:ruxeni xoopAunarr ryHroiB criocrepexesB (nepMaFeHTHxx craHqii);
npo novaror ra xiueuu cnocrepexeHb Ha xoxHovy r nyrrtie:

- Trfiri BnxoprcToByBaHrx GPS np[fiMa.{iB Ta atTen;

- noloxeHF (pa3oBoro ueHtpy;

- crarlrcrrvui napauerpu o6wlcneHE ;
orpuMaHi KoopAriHar[ rD[rKTiB Ta ii fioxu6lor;

- KoBapiaqiiiEa Marpnqr auruipia rorqo.
Buqesra,qana ix<hopr"rarlir € BertiqenuM nrarepia,rou g,rn piuovaritnnx rocnilxeu6 , 3o(peMa,

BrBrreBHr BlnuBy aTMocoepu Ha GPS BrrMip! m reoAuHaMixn perioHy, rKvt oxormo€ Meper(a EUREF.

AEanb ocraH{ir AocniAxenr, i ny6,rixaqii

Bpaxoryoul ocraxni gocrigxequ{ 6amr;ox aBTopiB gan 3MiHaMn se,lriquH noMr.no( GpS rruipia
y AeHHnh Ta ui.rHni [epio.qfi qacy, qifi(oM Mo)Id[tBo, qo renlerqir Ao 36in6ureHHr c€peAHix
KB4qparuqHfix noMIlJroK BrBHaqetHr BeKmpiB 3 TytaHeBnx po3B'r3ftiB y riTHro nopy, cnocrepiraerlct
qepe3 Koporlry Tp[BanicrB Eoqefi. I HaBnaKU, 36inr]xeHHr rpuBarocri xoui r:ur'rry, Morcrlrso,
npHBo!tl r r ro rMeHtrreHlr nouu,'rorc ar:taveulr aexmpia.

flocrafioBRa taAaqi

3 Meroro locniAxer$ EaMlI 6yno B3rro ?0 SINEX OairiB ruxHeBrx po3B'r3xiB [poBe,qexoi o6po6-
Itl{ eBpoleficBkoi Mepexi EflREF, b rrcx Bu6paHa iFoopMaqir flpo orpr.tMaHi KoopnuHaru tyHKriB ra ix
noxu6Kri. Ha ocHoBi t-lfix srxiArrx larrtx BcrarroB;rroBaBcr xapaKrep po3noainy noxu6ok o,rpr.rMaHux

nonxm rerropin.

Bru(JIa! Marepirny

,{x ri4ouo, gouarua upocropororo oerropa o6*rcmoerEcr 3a OopMyrorc

s = Jax' *aY' *AZ .

Ioxn6t<u ropr:onransnoi BiaAari 3HaitrleMo 3a raxoro rigor,loo {opr"rylroto :

''la_\).i,i,l{l 
^:"

'=r 
( dxl 

J0

Anr npocropoBolo Be(Topa rinnori4no r,rarnueuo rupal

ilacrKoBi noxinHi Marr.tM)[6 Burnrna,s'^x
aAX J^xr +aY) +az'

'r=(S)-:.{#\"\*J"

(1)

(2)

(3)

aAY "lAx'+LY'+LX

a,s AY

a,s M
]

(4)

aLz {axr +aY']+ 
^z)floxu6xr npnpocria xoopaauar 3anxryrEct

n;=^tr,+t&,, 
"t" = rni,+,r&,, -'-=r4"+4 (5)
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CepelHt xBa,qparnqHa noxri6Ka lpocropoBoro Belcropa 3 yparyBaHlrgM (4) 6yAe ru:uavarucr :a

Taxolo QopMynorc :

,ftr aocri.qxeH6 IraMLt Bl6pano rpr'r nerropn . ,4ea 3 lrux SULP-UZHL ra POLV-GLSV cnotj"talorB

ykpaiHcEKi nepMaBeHrHi craHuii (JIEBiB-yxmpoA, flonraBa-fonoci€Bo) i oafiH BeLTop 3a MexaMfi

yrearHr METS-RICd tK fi lHaxoal.trl'ct B niBHicHistrx Luxporax

Ha6nuxeHi KoopauHaru ny{KTiB HaBeaeHi B Ta6nlllli

H,M

(5)
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3a $opMy,roro (1) 3HaiiaeHo roBxIlHI{ npocropoBux BelcropiB SLILP-UZHL, PoLV-GLSV ra

METS-RIGA. IIpLrqoMy &qt 1142. 1143, 1113. l1I4 ra ll79-ro GPS rrxnir:uarenne sexropa

SULP-UZHL xe 6ynli o6vUorexi ,repe riAc)'nricrE po3B't3KiB Ba nyHk'r yr(TopoA.

3a $opuy:roro (5) po3pa,\oMHi cepeAfli lcaaparuqHi noMI'lJIxu BlBHaqeHHt lloxHoro 3 BelcoplB

nporrroM ?0 CPS rLrxHiB. H )Iare Ha pxc. 1, 2 m 3 noKa3aHi ix rpaoikn.

3MiHa cepe,qHix xBaAparuqHHx noxu6oK aoBxliHn niHii SULP_UZHL

a

ges€6;i333 :EEEg:9EEE

He6nuraeni Koop!f, BarB IryHKriB

nporrroM 70 GPS rIrxHiB

Puc. | . rpa$ik ceped|* FaaApanu\Hur no'u6ok
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3Misa cepe$dx r@alparrqsD( [oxr6or( AoEr(lrrlrr Jrirdi POLV-GLSV

Pl.tc. 2. fpuhixu cepedtix xeadpatnustt hotu6orl

3MisacepeAnix roa,qparq.rrfi no)o6oR.loBxnrq rlifiii METS-RIGA
rlpol'roM 70 GPS rExniB
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Pxc. 3. fpaditu cepedxix ksanpamuamat koru6o,(

Ha rpaSircl roxr6ox 6yrm Faxna,qesi rpeFAoBi niHii y alruuai noninorr,ria verBeproro nopt{Ry, a

laKox [opu poxy 3fi.{Eo 3 GPS kanes.qapeM, rrorfi nonepe$so 6yno Br.r6paHo 3 Mep€xi INTERNET.

nporrroM 70 GPS rrx,EiB
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Blcf,oB*{

tr BLrnHo 3 ptrcyHdB rpelrloBi nfuii Art Bcix rpLox BeKopiB MarorE i4eHTrqEfi Blrntn ' Haf6furEEi

SsaqeErrMxr6oK MlI MaeMo MiTry, a HadMeHEi B3IIMI(y. HaBecI{i !a Bocefifi clocrepiraeTLct BiA-

toEi,uro 36inEEeHHt m 3MeHltrefgt c€peAlix KBa.apaTlFilgx no)s6oK BIt3HatIeEHx.{oBxl'ru Be(ToplB '

Kom no6ylyeau rpa{ix suixn caurx norxr'rn seKropis, ro,uq rixii SULP-UZHL ris iqesurq_

E sMiHi ii cepe,qlrix IcaapalrqHlrx noxn6oK. IIporc ar-q dnit POLV-CLSV ra METS-RIGA mkoi

SaxogoMipHogri He cnocrepifacrBcc

.Unr o&pymoBaHiEnx B[cEoBtdB Bapro 6yno 6 nocnocrepiram tK 6yqe noBo,ryTt,loB qt lMiHa

noxr6or ua rpuoarimoMy Bi,[pi3(y cacy i Ha 6ir61nifi KirLKocli Bel(IopiB ,I[8t qEoro fieo6xi'qEo B3tlt

ne?vaaelrni cranqii, ,qe cnoctepexefiIrt Be,[r"rr ne vellne aix xinrra poxir .

vnx 528.22

O{.3AEJIOIEKI,Ifr, O.B. CEPAIIT, IcP. TPET'I(
HaqioEanEntfi )qiBepc[rET "JIEBiBcbra norirexfi it(a"

AOCJIII)KEHEfl TOPtr3OHTAJ-IbHIIX PYXIB
3EMHOI IIOBEP)GI qEHTPAJIbHOI €BPOItr

(3A PE3yJILTATAMIi CPS-CnOCTEPEXEIIL nEPMAHEHTHI',D( CTAr{L[fr )

@ 3a6io4bkui @,4'Cepa,tn O.B , Tpentt( R.P., 2003

no pgln,marna GPs-tlaftuole ui pBpado 4t turzopanst abt4acneT ui fuapa empoa

eopa3otrrnaa,tr x debop a4aA. Haidenu napanemp 2optttotrnaab x bealopuaqufr 30 2000 2'

OnA 4e+mporr6 oit Eapon6r, hpuaede$u kapmocxz. btuxpac pelene ut'

An algorithrn ofthe calculalio ofhorizoatal dcfofinotions pan telers is deeeloped

by the rcsutts of GPS nteasuremen&, mere areloan.l the horizo,ttal deformotions pora"teters

for the Celtral Eutupe on extent 2000 os wellass rte schemes oldittriburtot oftheb orc resalte'L

Ilocrauorxa uPo6leuu

€BpoleitcbKa Mepetca nepMaHeHfitrx cralnrifl Bxe crropoecce 6inuue 11 poKiB IIi craruii sanexaG

sacaMnepe,q go MixHapo,ryoi reo,ryHaMi'rsoi cnptdrr (IGS) i ao EIJREF_raepexi Hesraxa:ow xa nepiaxo-

MipIIe 3ryqeEF Mepo{d B caci i [pocropi 3a nepioA po6dflr Bt€ Hal(om'FreHo 3Ha'rErfi o6c'| iFoopMallii npo

*ilre".rr*y nep"*etnrnt* c"raHuif €Bpontl. O6po6xa qi€i iH4opMallii Moxe .4ar! KiT EKicHi i mcicxi napa -

Mefp[ Eanp]t€Ho-ao{opMoBaroro cra$y 3eMHoi noBep)ali €Bpolru ' 'Jd 
MoxyE xapanepByBar}r TeKro_

nirxy arrueriorr €oponeIcExoro (omi{Hesry. L,a{ FaranLHeHM KiHeMdtrrrtrlrx i AeQopMaqifiI*fi rIpoqeciB

Ea reprmpii eBpomr seo6xiAno nora:ara $,rir{emt [epMafiemrlD( c|anqifi y BIrDIttri Eel<IbpEoro rctt m
xoMrroEeHr ,[eoqpMaqifi. Y raxouy pari noaepxreri rcErosisHi rpoqeot 6y4'r! noBHicno noAa 3 nonu4/

dFeMarr&r tr Teopii ae4owalrrlt Aoflgsiptdcrr III{I( uocninxerr o6rpysmgyerEct Aocla[Goro rorlHrcno

Brl3Faqellrtr drBnu(ogri Bercropir 3Mllqe$ IIepMaEemElx cralqifi nopiBstrlo h c,rfir'oi lIrBl{s(ocrtMtr '

3s'c'tor b sata,'rarruu EsyKoBuMs i rlptlcTf,qaf,ME 3lBAaEntMf,

Br:naqelnrt ldjEldclflix i rxicnrx :vin y vaci noll' reoopMardi 3eMroi noBepxri eBporM € 6€no -

cepeAfiiM iHnrraropoM cyqacEoi reKrordqroi ra ceficviwoi arcraHrocri . Xaparrep po3[oAi'Jry ldHeMan'qsr

npouecin e o6vexerwU rparuum.an r€KroHi'n x crpycrrp i Mae riorrfi 3B's3ok 3 Bllyrpimr*olo reoloriwloro

6ylororo ronrunenry. Bi,4loBir{o BrdraqeHrt aeoopMaqilflrnx xapameptcm( noBeptoi €}poltrt MamMe

larolefi BnrnB Ea po3B[mx cylaclfix reKroni{tlrx xoEqenqifi pGBIrr(y fi QopM]tsalrM 3ei'Gol xopt, a

tr(oK ao3BoJlnr yAoclcogaDrrx Tel(roso -reoobnqge pafionyBar$t ftp'lopii €BpoIIE '


