ŘŐŚŚĹĽŚŁĂ§ ĂŁĂĎĚŇĹ§ ŊĂŞŁ ĹŊŚŠĹŠŞŠ ŔŘĹŁŃĂĎŊŐĽ ĂŚŠŘŐŊŐŇĹĹ

Ŋă ŕàăćăå àãłőŕĺáĺ

ŔĂŊĂŤĹĎĹŊĂ Ŋăâăńìï Ăńěłáăŋďàőćŋă

Őŕàěďěńěŋĺě ĺ ăŋăńĺğ łőőàďĺŋăâ ĺ áłőàőáâěľ áâăŋæĺľ ŕő ŋăąńîďěŋĺïň ěćàőŕěľáłőľ GPS-áěâĺ

Śŕěæĺăńìŋőáâì 01.03.01 - “Ăáâàőňěâàĺï ĺ ŋěąěáŋăï ňěåăŋĺłă”

ĂĆŠŐŘĚŤĚŘĂŠ ďĺááěàâăæĺĺ ŋă áőĺáłăŋĺě ãçěŋőľ áâěŕěŋĺ łăŋďĺďăâă äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł

Śăŋłâ-Ŕěâěàąãàč 2006

Řăąőâă ćëŕőńŋěŋă ć Ĺŋáâĺâãâě ŕàĺłńăďŋőľ ăáâàőŋőňĺĺ ŘĂŊ.

Ŋăãçŋëľ àãłőćőďĺâěńì:

ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł Ğ.Ň.Ňăńłĺŋ

Őäĺæĺăńìŋëě őŕŕőŋěŋâë:

ďőłâőà äĺğĺłő-ňăâěňăâĺçěáłĺå ŋăãł, ŕàőäěááőà đ.Ć.Ąăâàăłőć ďőłâőà âěåŋĺçěáłĺå ŋăãł Ć.Ĺ.Łăäâăŋ

Ćěďãéăï őàčăŋĺğăæĺï: Ĺŋáâĺâãâ ăáâàőŋőňĺĺ ŘĂŊ

Ğăéĺâă áőáâőĺâáï 22 ňăï 2006 č. ć 10 çăá. ŋă ğăáěďăŋĺĺ ďĺááěàâăæĺőŋŋőčő áőćěâă Ď 002.067.01 ć Ĺŋáâĺâãâě ŕàĺłńăďŋőľ ăáâàőŋőňĺĺ ŘĂŊ ŕő ăďàěáã: 191187 Ś.-Ŕěâěàąãàč, ŋăą. Łãâãğőćă, ď. 10.

Ś ďĺááěàâăæĺěľ ňőęŋő őğŋăłőňĺâìáï ć ąĺąńĺőâěłě Ĺŋáâĺâãâă ŕàĺłńăďŋőľ ăáâàőŋőňĺĺ ŘĂŊ.

Ăćâőàěäěàăâ àăğőáńăŋ “ ” ăŕàěńï 2006 č.

Şçěŋëľ áěłàěâăàì ďĺááěàâăæĺőŋŋőčő áőćěâă, ďőłâőà äĺğ.-ňăâ. ŋăãł Ğ.Ň.Ňăńłĺŋ

Őąéăï åăàăłâěàĺáâĺłă àăąőâë

Ăłâãăńìŋőáâì âěňë ďĺááěàâăæĺĺ

Šàěąőćăŋĺï ł âőçŋőáâĺ őŕàěďěńěŋĺï ğěňŋőľ áĺáâěňë őâáçěâă ŕőáâőïŋŋő àăáâãâ ŕő ňěàě àăğćĺâĺï ŕàĺłńăďŋëå ĺ äãŋďăňěŋâăńìŋëå ĺááńěďőćăŋĺľ ć àăğńĺçŋëå őąńăáâïå ăáâàőŋőňĺĺ, čěőďĺŋăňĺłĺ, čěőäĺğĺłĺ, ă âăłęě ďńï ňŋőčĺå ŕàăłâĺçěáłĺå ŕàĺńőęěŋĺľ ć čěőďěğĺĺ, łőáňőŋăćâĺłě, ĺğãçěŋĺĺ ŕàĺàőďŋëå łăâăłńĺğňőć ĺ ć łńĺňăâőńőčĺĺ. Ďńï őąěáŕěçěŋĺï ćőğňőęŋőáâĺ áàăćŋěŋĺï àăğńĺçŋëå àěğãńìâăâőć âàěąãěâáï őąéăï áĺáâěňă łőőàďĺŋăâ. Ć ŋăáâőïéěě ćàěňï ŕàĺŋïâă ňěęďãŋăàőďŋăï ğěňŋăï áĺáâěňă őâáçěâă (ITRF). Őŋă àěăńĺğãěâáï ć ćĺďě łőőàďĺŋăâ ĺ áłőàőáâěľ ŋěłőâőàőčő ŋăąőàă čńőąăńìŋő àăáŕàěďěńěŋŋëå áâăŋæĺľ. Ŋăĺąőńěě âőçŋãî àěăńĺğăæĺî íâőľ áĺáâěňë ŕàěďőáâăćńïěâ Ňěęďãŋăàőďŋăï áńãęąă ćàăéěŋĺï Ğěňńĺ ĺ őŕőàŋëå áĺáâěň łőőàďĺŋăâ (IERS). Őŋă ćëçĺáńïěâáï łăł łőňąĺŋăæĺï ňŋőčĺå čńőąăńìŋëå ĺ àěčĺőŋăńìŋëå àěèěŋĺľ (Altamimi et al., 2002), ŕőńãçěŋŋëå á ŕőňőéìî àăğńĺçŋëå ňěâőďőć łőáňĺçěáłőľ čěőďěğĺĺ: ŘŚĎĄ (àăďĺőĺŋâěàäěàőňěâàĺï áő áćěàåďńĺŋŋëňĺ ąăğăňĺ), LLR ĺ SLR (Lunar and Satellite Laser Ranging), GPS (Global Positioning System) ĺ DORIS (Doppler Orbitography Radio-positioning Integrated by Satellite).

Šăł łăł ďńï àěčĺőŋăńìŋëå ĺ ńőłăńìŋëå ĺááńěďőćăŋĺľ ŕńőâŋőáâì áâăŋæĺľ čńőąăńìŋőľ áěâĺ őłăğëćăěâáï ŋěďőáâăâőçŋőľ, ďńï ãŕńőâŋěŋĺï áěâĺ ĺ ãńãçèěŋĺï ďőáâãŕŋőáâĺ ňěęďãŋăàőďŋőľ ğěňŋőľ áĺáâěňë łőőàďĺŋăâ őàčăŋĺğãîâáï àěčĺőŋăńìŋëě áěâĺ. Ěćàőŕěľáłăï GPS-áěâì (EPN – European Permanent Network; Bruyninx, 2004) ąëńă őàčăŋĺğőćăŋă ć 1995 č. ĺ ć ŋăáâőïéěě ćàěňï ć ŋěľ ãçăáâćãěâ őłőńő 180 ŕőáâőïŋŋő ŋăąńîďăîéĺå GPSáâăŋæĺľ. Śőáâăć áâăŋæĺľ ŋě őáâăćăńáï ŕőáâőïŋŋëň ŋă ćáěň ŕàőňěęãâłě ćàěňěŋĺ ŋăąńîďěŋĺľ, ŋěłőâőàëě áâăŋæĺĺ ŕàěłàăâĺńĺ áćőî àăąőâã. Ćáěčő ğă ćáî ĺáâőàĺî áãéěáâćőćăŋĺï áěâĺ ć ŋěľ ãçăáâćőćăńő őłőńő 210 áâăŋæĺľ. Ěćàőŕěľáłăï GPS-áěâì łőőàďĺŋĺàãěâáï ŕőďłőňĺááĺěľ ŕő ěćàőŕěľáłőľ áĺáâěňě łőőàďĺŋăâ (EUREF) Ňěęďãŋăàőďŋőľ ăááőæĺăæĺĺ čěőďěğĺĺ.

Ŋăąńîďěŋĺï ŋă áěâĺ EUREF ŕàěďőáâăćńïîâ ãŋĺłăńìŋãî ćőğňőęŋőáâì ĺğãçěŋĺï ďěäőàňăæĺľ ğěňŋőľ łőàë ć Ěćàőŕě. İâĺ ŋăąńîďěŋĺï æěŋâàăńĺğőćăŋő áőąĺàăîâáï ĺ őąàăąăâëćăîâáï æěŋâàăňĺ åàăŋěŋĺï ďăŋŋëå ĺ ăŋăńĺğă EPN, ŕőáńě çěčő æěŋâà áćőďŋőľ őąàăąőâłĺ EPN ćëćőďĺâ ŋěďěńìŋëě àěèěŋĺï ĺ àăáŕàőáâàăŋïěâ ĺå ć ćĺďě SINEX-äăľńőć ďńï áćőąőďŋőčő ĺáŕőńìğőćăŋĺï ć ŋăãçŋëå ĺááńěďőćăŋĺïå.

Őďŋăłő ăŋăńĺğ íâĺå őäĺæĺăńìŋëå ŋěďěńìŋëå àěèěŋĺľ ŕőłăğëćăěâ ŋăńĺçĺě áłăçłőć ĺ áĺáâěňăâĺçěáłĺå áěğőŋŋëå őèĺąőł, őáőąěŋŋő ğăňěâŋëå ć áőáâăćńïîéěľ ŕő ćëáőâě. İâĺ íääěłâë ćëğëćăîâáï ŕàĺňěŋïćèěľáï ŕàĺ ćëçĺáńěŋĺĺ áćőďŋőčő àěèěŋĺï EPN ďő GPS-ŋěďěńĺ 1303 (ďěłăąàì 2004 č.) ňěâőďĺłőľ őąàăąőâłĺ, ŕàĺ łőâőàőľ łőőàďĺŋăâë ŋěłőâőàőčő ŋăąőàă őŕőàŋëå áâăŋæĺľ äĺłáĺàőćăńĺáì ł ğŋăçěŋĺïň łőőàďĺŋăâ áőőâćěâáâćãîéěľ àěăńĺğăæĺĺ ITRF. Őèĺąłĺ łőőàďĺŋăâ ĺ áłőàőáâěľ őŕőàŋëå áâăŋæĺľ, ŕěłãńïàŋőě ďćĺęěŋĺě áâăŋæĺľ, ńőłăńìŋëě ďćĺęěŋĺï ğěňŋőľ łőàë ĺ ŕěàĺőďĺçěáłăï áňěŋă őąőàãďőćăŋĺï ŋă ŋěłőâőàëå ĺğ ŋĺå ňőčãâ ŕàĺćőďĺâì ł őèĺąłăň ć łőőàďĺŋăâăå ćáěå áâăŋæĺľ áěâĺ. Ĺğ-ğă ŕőáńěďőćăâěńìŋőľ áňěŋë őŕőàŋőľ áĺáâěňë łőőàďĺŋăâ (ć àăğŋëě ŕěàĺőďë ĺáŕőńìğőćăńĺáì őŕőàŋëě áĺáâěňë ITRF94, ITRF96, ITRF97, ITRF2000) ć àïďăå łőőàďĺŋăâ áâăŋæĺľ áěâĺ ŋăąńîďăîâáï ğŋăçĺâěńìŋëě áłăçłĺ, çâő ďěńăěâ ŋěćőğňőęŋëň ĺáŕőńìğőćăŋĺě őäĺæĺăńìŋőčő àěèěŋĺï ďńï ĺááńěďőćăŋĺï ďćĺęěŋĺľ áâăŋæĺľ ŋă ćáěň ŕàőňěęãâłě ćàěňěŋĺ ŋăąńîďěŋĺľ.

Ŋăçĺŋăï á GPS-ŋěďěńĺ 1303 áćőďŋëě àěèěŋĺï ćëçĺáńïîâáï á ĺáŕőńìğőćăŋĺěň ňěâőďă ňĺŋĺňăńìŋëå őčàăŋĺçěŋĺľ ŋă łőőàďĺŋăâë őŕőàŋëå áâăŋæĺľ. İâőâ ňěâőď ďăěâ ćőğňőęŋőáâì ŕőńãçĺâì ŋěĺáłăęěŋŋőě àěèěŋĺě ďńï łőőàďĺŋăâ áâăŋæĺľ áěâĺ. Őďŋăłő ąőńěě àăŋŋĺě àěèěŋĺï ŋě ąëńĺ ŕěàěőąàăąőâăŋë ďńï ŕőńãçěŋĺï ďőńčőćàěňěŋŋőčő őďŋőàőďŋőčő àïďă łőőàďĺŋăâ. Ďńï čěőďĺŋăňĺçěáłĺå ĺááńěďőćăŋĺľ ŋěłőâőàőě ćàěňï ŋăğăď ć àăňłăå EUREF ąëń őàčăŋĺğőćăŋ áŕěæĺăńìŋëľ ŕàőěłâ ”Time Series Monitoring”, őáŋőćŋőľ ğăďăçěľ łőâőàőčő ïćńïěâáï ŕőńãçěŋĺě őďŋőàőďŋëå àïďőć łőőàďĺŋăâ áâăŋæĺľ ěćàőŕěľáłőľ GPS-áěâĺ. Ł áőęăńěŋĺî, àěğãńìâăâë, ŕőńãçěŋŋëě ć àăňłăå áŕěæĺăńìŋőčő ŕàőěłâă, ďőáâãŕŋë âőńìłő ć čàăäĺçěáłőľ äőàňě ŋă Ĺŋâěàŋěâ-áăľâě Űěŋâàăńìŋőčő ąîàő EPN. Šăłĺň őąàăğőň, ŕőńãçěŋĺě ŋěğăćĺáĺňëå őďŋőàőďŋëå àïďőć łőőàďĺŋăâ áâăŋæĺľ, ďőáâãŕŋëå ć ćĺďě SINEX-äăľńőć ĺ ŕàĺčőďŋëå ďńï ďăńìŋěľèĺå ĺááńěďőćăŋĺľ, ïćńïěâáï ăłâãăńìŋőľ ğăďăçěľ. Ŕőńãçěŋŋëě őďŋőàőďŋëě àïďë łőőàďĺŋăâ áâăŋæĺľ ŕőğćőńïîâ ŕőńãçĺâì ŋăďěęŋëě őæěŋłĺ áłőàőáâěľ áâăŋæĺľ ć ěćàőŕěľáłőň àěčĺőŋě, ă âăłęě őæěŋĺâì ĺğňěŋěŋĺï ďńĺŋ ąăğ ňěęďã ěćàőŕěľáłĺňĺ áâăŋæĺïňĺ, çâő ŕàěďáâăćńïěâ ąőńìèőľ ĺŋâěàěá ďńï čěőďĺŋăňĺçěáłĺå ĺááńěďőćăŋĺľ.

Űěńĺ àăąőâë

Őáŋőćŋőľ æěńìî ŋăáâőïéěľ àăąőâë ïćńïěâáï àăğàăąőâłă ĺ ĺááńěďőćăŋĺě ŕàăłâĺçěáłĺå ňěâőďőć ćëçĺáńěŋĺï ŋěğăćĺáĺňëå ćëáőłőâőçŋëå àïďőć łőőàďĺŋăâ áâăŋæĺľ ďńï čěőďĺŋăňĺçěáłĺå ĺááńěďőćăŋĺľ ŋă őáŋőćě ŕěàěàăąőâłĺ ĺňěîéĺåáï àěèěŋĺľ ďńï łőőàďĺŋăâ áâăŋæĺľ àěčĺőŋăńìŋëå GPSáěâěľ. Ďńï ďőáâĺęěŋĺï íâőľ æěńĺ ć ďĺááěàâăæĺĺ ąëńĺ ŕőáâăćńěŋë ĺ àěèěŋë áńěďãîéĺě ğăďăçĺ:

1. Řăğàăąőâłă ňěâőďĺłĺ ãńãçèěŋĺï őäĺæĺăńìŋëå àěèěŋĺľ EUREF ć áńãçăľŋőň ĺ áĺáâěňăâĺçěáłőň őâŋőèěŋĺĺ; ŕőńãçěŋĺě á ŕàĺňěŋěŋĺěň íâőľ ňěâőďĺłĺ àïďőć łőőàďĺŋăâ ćáěå GPS-áâăŋæĺľ áěâĺ EUREF.

2. Řăğàăąőâłă ňěâőďĺłĺ ŕőńãçěŋĺï ŋőćőčő àěèěŋĺï ďńï łőőàďĺŋăâ áâăŋæĺľ áěâĺ EUREF ŋă őáŋőćě ŋěğăćĺáĺňőľ łőňąĺŋăæĺĺ àěğãńìâăâőć őâďěńìŋëå æěŋâàőć ăŋăńĺğă; ŕőńãçěŋĺě á ŕàĺňěŋěŋĺěň íâőľ ňěâőďĺłĺ àïďőć łőőàďĺŋăâ ćáěå GPS-áâăŋæĺľ áěâĺ EUREF.

3. Ŕàĺňěŋěŋĺě ŕőńãçěŋŋëå àïďőć łőőàďĺŋăâ áâăŋæĺľ ďńï őŕàěďěńěŋĺï ĺ ĺááńěďőćăŋĺï áłőàőáâěľ áâăŋæĺľ ĺ ďńĺŋ ąăğ ňěęďã ŋĺňĺ.

Ŋăãçŋăï ŋőćĺğŋă àăąőâë

1. Řăğàăąőâăŋë ďćě ŋőćëě ňěâőďĺłĺ ŕőćëèěŋĺï áĺáâěňăâĺçěáłőľ âőçŋőáâĺ àïďőć łőőàďĺŋăâ GPS-áâăŋæĺľ áěâĺ EUREF.

2. Ćŕěàćëě ŕőńãçěŋë ňŋőčőńěâŋĺě áĺáâěňăâĺçěáłĺ őďŋőàőďŋëě àïďë łőőàďĺŋăâ ćáěå GPS-áâăŋæĺľ áěâĺ EUREF.

3. Ŕàőćěďěŋő áàăćŋěŋĺě àăğńĺçŋëå ňěâőďőć ćëçĺáńěŋĺï àïďőć łőőàďĺŋăâ áâăŋæĺľ áěâĺ EUREF ć áńãçăľŋőň ĺ áĺáâěňăâĺçěáłőň őâŋőèěŋĺĺ.

4. Ŕőńãçěŋë ćëáőłőâőçŋëě őæěŋłĺ ĺğňěŋěŋĺï ďńĺŋ ąăğ ňěęďã ěćàőŕěľáłĺňĺ áâăŋæĺïňĺ.

5. Ŕőńãçěŋë áłőàőáâĺ ąőńěě 130 ěćàőŕěľáłĺå GPS-áâăŋæĺľ.

Ŋăãçŋăï ĺ ŕàăłâĺçěáłăï ğŋăçĺňőáâì àăąőâë

1. Řăğàăąőâăŋŋëě ăńčőàĺâňë ãńãçèěŋĺï ŋěďěńìŋëå àěèěŋĺľ EUREF ŕőğćőńĺńĺ ŕőńãçĺâì ćëáőłőâőçŋëě áĺáâěňăâĺçěáłĺ áâăąĺńìŋëě 8-ńěâŋĺě àïďë łőőàďĺŋăâ ěćàőŕěľáłĺå áâăŋæĺľ, ŕàĺčőďŋëě ďńï ćëáőłőâőçŋëå čěőďĺŋăňĺçěáłĺå ĺááńěďőćăŋĺľ. İâĺ ăńčőàĺâňë ŕàĺčőďŋë âăłęě ďńï őąàăąőâłĺ ŋăąńîďěŋĺľ ńîąëå àěčĺőŋăńìŋëå áěâěľ áâăŋæĺľ.

2. Ŕàőćěďěŋŋőě áàăćŋěŋĺě àăğńĺçŋëå ňěâőďőć ćëçĺáńěŋĺï áćőďŋëå àěèěŋĺľ ďńï łőőàďĺŋăâ áâăŋæĺľ ďăěâ ćăęŋãî ĺŋäőàňăæĺî ďńï ĺå ďăńìŋěľèěčő àăğćĺâĺï.

3. Ŕőńãçěŋŋëě àïďë łőőàďĺŋăâ áâăŋæĺľ ŕàěďáâăćńïîâ áőąőľ ćëáőłőâőçŋëě ďăŋŋëě ďńï čěőďĺŋăňĺçěáłĺå ĺááńěďőćăŋĺľ ć ěćàőŕěľáłőň àěčĺőŋě, çăáâĺçŋő ŕàěďáâăćńěŋŋëå ć àăąőâě.

4. Řěğãńìâăâë áàăćŋěŋĺï ĺğňěŋěŋĺľ ďńĺŋ ąăğ ŕő GPS- ĺ ŘŚĎĄ-ŋăąńîďě-ŋĺïň ďăîâ ćăęŋãî ĺŋäőàňăæĺî ďńï ĺğãçěŋĺï áĺáâěňăâĺçěáłĺå őèĺąőł ďćãå ňěâőďőć ŋăąńîďěŋĺľ.

5. Řěğãńìâăâë őŕàěďěńěŋĺï áłőàőáâěľ ąőńěě 130 ěćàőŕěľáłĺå áâăŋæĺľ ŕőğćőńïîâ ŕàőćěáâĺ ăŋăńĺğ ďćĺęěŋĺï őâďěńìŋëå çăáâěľ ěćàăğĺľáłőľ âěłâőŋĺçěáłőľ ŕńĺâë ć ěćàőŕěľáłőň àěčĺőŋě.

Řěğãńìâăâë, ćëŋőáĺňëě ŋă ğăéĺâã:

1. Ňěâőďĺłă ãńãçèěŋĺï áńãçăľŋőľ ĺ áĺáâěňăâĺçěáłőľ âőçŋőáâĺ őäĺæĺăńìŋëå àěèěŋĺľ ďńï łőőàďĺŋăâ áâăŋæĺľ ěćàőŕěľáłőľ GPS-áěâĺ.

2. Ňěâőďĺłă łőňąĺŋăæĺĺ àěèěŋĺľ őâďěńìŋëå æěŋâàőć ăŋăńĺğă ďńï ćëćőďă ŋőćőčő áćőďŋőčő àěèěŋĺï ďńï łőőàďĺŋăâ ěćàőŕěľáłĺå GPS-áâăŋæĺľ.

3. Ćëáőłőâőçŋëě áĺáâěňăâĺçěáłĺ őďŋőàőďŋëě àïďë łőőàďĺŋăâ ěćàőŕěľáłĺå GPS-áâăŋæĺľ.

4. Řěğãńìâăâë őŕàěďěńěŋĺï ĺ ăŋăńĺğă áłőàőáâěľ áâăŋæĺľ ĺ ďńĺŋ ąăğ.

Ăŕàőąăæĺï àăąőâë

Řěğãńìâăâë, ŕőńãçěŋŋëě ć ďĺááěàâăæĺĺ, ŕàěďáâăćńïńĺáì ŋă áěňĺŋăàăå ĺ Şçěŋëå áőćěâăå ĹŔĂ ŘĂŊ, ŋă őâěçěáâćěŋŋëå ĺ ňěęďãŋăàőďŋëå łőŋäěàěŋæĺïå: Ćáěàőááĺľáłăï ăáâàőŋőňĺçěáłăï łőŋäěàěŋæĺï, Śăŋłâ-Ŕěâěàąãàč, 2001 č; 15th European VLBI Meeting, Ĺáŕăŋĺï,2001; IAG Scientific Assembly, Ćěŋčàĺï, 2001; OCCAM Workshop, Ăćáâàĺï, 2002; EUREF Symposium, Ŕőàâãčăńĺï, 2002; Journees 2003 ”Astrometry, Geodynamics and Solar System Dynamics: from milliarcseconds to microacrseconds”, Śăŋłâ-Ŕěâěàąãàč, 2003; EUREF Symposium, Ĺáŕăŋĺï, 2003; EGU General Assembly, Ăćáâàĺï, 2005; Ćáěàőááĺľáłăï łőŋäěàěŋæĺï ”Ťãŋďăňěŋâăńìŋőě ĺ ŕàĺłńăďŋőě łőőàďĺŋăâŋő-ćàěňěŋŋőě őąěáŕěçěŋĺě”, Śăŋłâ-Ŕěâěàąãàč, 2005; IERS Workshop on Combination, Čěàňăŋĺï, 2005.

Ŕãąńĺłăæĺĺ ĺ ćłńăď ăćâőàă

Ňăâěàĺăńë ďĺááěàâăæĺĺ őŕãąńĺłőćăŋë ć 14 àăąőâăå (8 áâăâìïå ĺ 6 âěğĺáăå) őąéĺň őąêěňőň 96 áâàăŋĺæ, ĺğ łőâőàëå 12 ŋăŕĺáăŋë áőćňěáâŋő á ďàãčĺňĺ ăćâőàăňĺ. Ć áőćňěáâŋëå àăąőâăå [1, 4, 5, 7, 8] ăćâőàőň ąëńĺ ćëçĺáńěŋë ďőńčőćàěňěŋŋëě őďŋőàőďŋëě àïďë łőőàďĺŋăâ ďńï ěćàőŕěľáłĺå GPS-áâăŋæĺľ, ć àăąőâăå [2, 3, 9, 10] ăćâőàőň ąëńő ŕàőćěďěŋő ĺááńěďőćăŋĺě ĺ àăğàăąőâłă ňěâőďĺłĺ ŕőńãçěŋĺï őďŋőàőďŋëå àěèěŋĺľ ŋă őáŋőćě ŕěàěàăąőâłĺ őäĺæĺăńìŋëå łőňąĺŋĺàőćăŋŋëå àěèěŋĺľ ďńï łőőàďĺŋăâ ěćàőŕěľáłĺå GPS-áâăŋæĺľ, ć àăąőâě [11] ăćâőàőň ąëńĺ őŕĺáăŋë àěğãńìâăâë, őâŋőáïéĺěáï ł ćëçĺáńěŋĺî àïďőć łőőàďĺŋăâ áâăŋæĺľ áěâĺ EUREF, ć àăąőâě [13] ăćâőàőň ąëńő ŕàőćěďěŋő ĺááńěďőćăŋĺě ĺ àăğàăąőâłă ňěâőďĺłĺ ŕőńãçěŋĺï ŋőćőčő łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï ŋă őáŋőćě ŋěďěńìŋëå àěèěŋĺľ őâďěńìŋëå æěŋâàőć ăŋăńĺğă, ć àăąőâě [14] ăćâőàőň ŕőńãçěŋë áĺáâěňăâĺçěáłĺ őďŋőàőďŋëě àïďë łőőàďĺŋăâ áâăŋæĺľ ěćàőŕěľáłőľ GPS-áěâĺ ĺ ŕàőćěďěŋő ĺááńěďőćăŋĺě áłőàőáâěľ íâĺå áâăŋæĺľ.

Őąêěň ĺ áâàãłâãàă ďĺááěàâăæĺĺ

Ďĺááěàâăæĺï áőáâőĺâ ĺğ ććěďěŋĺï, çěâëàěå čńăć ĺ ğăłńîçěŋĺï. Őąéĺľ őąêěň ďĺááěàâăæĺĺ 101 áâàăŋĺæă. Ďĺááěàâăæĺï áőďěàęĺâ 5 âăąńĺæ, 78 àĺáãŋłőć ĺ áŕĺáőł ńĺâěàăâãàë ĺğ 62 ŋăĺňěŋőćăŋĺľ.

Śőďěàęăŋĺě ďĺááěàâăæĺĺ

Ćő ććěďěŋĺĺ őąőáŋőćăŋă ăłâãăńìŋőáâì âěňë ďĺááěàâăæĺĺ, áäőàňãńĺàőćăŋë æěńĺ àăąőâë, ãłăğăŋă ŋăãçŋăï ŋőćĺğŋă, ŋăãçŋăï ĺ ŕàăłâĺçěáłăï ğŋăçĺňőáâì àěğãńìâăâőć àăąőâë, ŕěàěçĺáńěŋë ćëŋőáĺňëě ŋă ğăéĺâã àěğãńìâăâë, ŕàĺćěďěŋë áâàãłâãàă ĺ áőďěàęăŋĺě ďĺááěàâăæĺĺ, ãłăğăŋë ŕěçăâŋëě àăąőâë, ć łőâőàëå őŕãąńĺłőćăŋë őáŋőćŋëě àěğãńìâăâë ĺ őŕàěďěńěŋă ďőńï ãçăáâĺï ăćâőàă ć áőćňěáâŋëå ŕãąńĺłăæĺïå.

Ć ŕěàćőľ čńăćě ŕàĺćőďĺâáï őŕĺáăŋĺě čńőąăńìŋőľ áŕãâŋĺłőćőľ áĺáâěňë GPS, őàčăŋĺğăæĺĺ àěčĺőŋăńìŋőľ ěćàőŕěľáłőľ GPS-áěâĺ EUREF, ňěâőďë ěě àăąőâë, őąàăąőâłĺ GPS-ďăŋŋëå. Ŕàĺćőďĺâáï áŕĺáőł àăąőâăîéĺå æěŋâàőć ăŋăńĺğă EPN ĺ ĺå őáŋőćŋëě åăàăłâěàĺáâĺłĺ. Őŕĺáăŋë őäĺæĺăńìŋëě àěèěŋĺï EUREF ďńï áâăŋæĺľ ěćàőŕěľáłőľ GPS-áěâĺ. Ŕőłăğăŋő, çâő ŕàĺňěŋïćèĺľáï ďő 2005 č. ňěâőď ćëçĺáńěŋĺï íâĺå àěèěŋĺľ ŕàĺćőďĺâ ł áãéěáâćěŋŋëň őèĺąłăň ĺ ŋěćőğňőęŋőáâĺ ĺå ĺáŕőńìğőćăŋĺï ďńï čěőďĺŋăňĺçěáłőľ ĺŋâěàŕàěâăæĺĺ. Šăłęě őŕĺáăŋë ďàãčĺě àěèěŋĺï, ć âőň çĺáńě ŕőńãçăěňëě ć àăňłăå áŕěæĺăńìŋëå ŕàőěłâőć.

Ćő ćâőàőľ čńăćě ŕőńãçěŋő ŋőćőě őďŋőàőďŋőě àěèěŋĺě ďńï łőőàďĺŋăâ áâăŋæĺľ ěćàőŕěľáłőľ GPS-áěâĺ ŕãâěň ŕěàěàăąőâłĺ őäĺæĺăńìŋëå àěèěŋĺľ EUREF. Ć ŕěàěàăąőâłě ĺáŕőńìğőćăńĺáì àěèěŋĺï ğă GPS-ŋěďěńĺ á 900

(ăŕàěńì 1997 č.) ŕő 1302 (ďěłăąàì 2004 č.). Ąőńěě àăŋŋĺě àěèěŋĺï ŋě ĺáŕőńìğőćăńĺáì, âăł łăł âőčďă ć àăąőâě ãçăáâćőćăńő ćáěčő ŋěáłőńìłő æěŋâàőć ăŋăńĺğă, ă âőçŋőáâì ŋăąńîďěŋĺľ ĺ őąàăąőâłĺ ďăŋŋëå ąëńă ŋěćëáőłă. Řěèěŋĺï ŕőáńě GPS-ŋěďěńĺ 1303 ŋě ĺáŕőńìğőćăńĺáì ďńï ŕěàěàăąőâłĺ, âăł łăł ŋăçĺŋăï á íâőľ ŋěďěńĺ őäĺæĺăńìŋőě łőňąĺŋĺàőćăŋŋőě àěèěŋĺě ćëçĺáńïěâáï ŕàĺ ŕőňőéĺ ňěâőďă ňĺŋĺňăńìŋëå őčàăŋĺçěŋĺľ, çâő ďőńęŋő ńĺłćĺďĺàőćăâì ŋěďőáâăâłĺ àěèěŋĺľ, ŕőńãçăěňëå ŕàĺ ŕőňőéĺ ŋăńőęěŋĺï ęěáâłĺå őčàăŋĺçěŋĺľ ŋă łőőàďĺŋăâë őŕőàŋëå áâăŋæĺľ. Őďŋăłő ć âàěâìěľ čńăćě ŕőłăğăŋő, çâő ĺ ŋőćăï ňěâőďĺłă EUREF ŋě ĺğąăćńěŋă őâ ŋěďőáâăâłőć.

Ćëçĺáńěŋĺě ŋőćőčő àěèěŋĺï ŕàőćőďĺńőáì ć ďćă èăčă: áŋăçăńă ĺğ őäĺæĺăńìŋëå ŋěďěńìŋëå àěèěŋĺľ ãďăńïńĺáì ăŕàĺőàŋëě őčàăŋĺçěŋĺï ŋă łőőàďĺŋăâë áâăŋæĺľ; ğăâěň ŕőńãçěŋŋëě àěèěŋĺï ŕàĺćőďĺńĺáì ł ITRF2000 ŕàĺ ŕőňőéĺ ŕàěőąàăğőćăŋĺï Ţěńňěàâă, łőâőàëě ćłńîçăîâ âàĺ ŕăàăňěâàă ńĺŋěľŋőčő áďćĺčă, âàĺ ŕăàăňěâàă ćàăéěŋĺï ĺ ňăáèâăąŋëľ łőíääĺæĺěŋâ (ĺŋőčďă ĺáŕőńìğãěâáï âőńìłő çăáâì íâĺå ŕăàăňěâàőć).

Ćőğňőęŋőáâì ãďăńĺâì ăŕàĺőàŋëě őčàăŋĺçěŋĺï ŋă łőőàďĺŋăâë áâăŋæĺľ őŕàěďěńïěâáï âěň, çâő ŕàĺ ŕőńãçěŋĺĺ àěčĺőŋăńìŋëå àěèěŋĺľ ĺáŕőńìğãîâáï őłőŋçăâěńìŋëě őàąĺâë ĺ ŕăàăňěâàë ćàăéěŋĺï Ğěňńĺ, ŕàěďőáâăćńïěňëě Ňěęďãŋăàőďŋőľ GNSS áńãęąőľ (IGS), çâő ńĺłćĺďĺàãěâ áĺŋčãńïàŋőáâì ňăâàĺæë ŋőàňăńìŋőľ áĺáâěňë. Ăŕàĺőàŋëě őčàăŋĺçěŋĺï ňőčãâ ąëâì ãďăńěŋë ąěğ ĺáłăęěŋĺï áćőąőďŋőčő àěèěŋĺï, âőńìłő ěáńĺ őŋĺ ąëńĺ ŋě ęěáâçě ∼ 0.01 − 0.1 ňň (Mareyen, Becker, 2000), çâő ćëŕőńŋïěâáï ďńï àěèěŋĺľ EUREF. Şďăńěŋĺě ăŕàĺőàŋëå őčàăŋĺçěŋĺľ ŕàőĺğćőďĺńőáì ŕő äőàňãńăň (Brockmann, 1996): ^β_{free} = ^β_{apr} + Σ_{apr}(Σ_{apr} − Σ_c)^{−1}( ^β_c − ^β_{apr} ), Σ_{free} = (Σ^{−1}_c − Σ^{−1}_{apr} )^{−1},

čďě ^β_{free} , Σ_{free} – àěèěŋĺě ąěğ ăŕàĺőàŋëå őčàăŋĺçěŋĺľ ĺ őąàăâŋăï ňăâàĺæă ŋőàňăńìŋőľ áĺáâěňë, ^β_c , Σ_c – àěèěŋĺě á őčàăŋĺçěŋĺïňĺ ĺ őąàăâŋăï ňăâàĺæă ŋőàňăńìŋőľ áĺáâěňë, ^β_{apr} , Σ_{apr} – ăŕàĺőàŋőě àěèěŋĺě ĺ őąàăâŋăï ňăâàĺæă ŋőàňăńìŋőľ áĺáâěňë.

Ďńï ŕàĺćěďěŋĺï áćőąőďŋëå àěèěŋĺľ ł ITRF2000 ĺáŕőńìğőćăńĺáì ćáě őąéĺě ďńï ďăŋŋőčő àěèěŋĺï ĺ ITRF2000 áâăŋæĺĺ, ğă ĺáłńîçěŋĺěň 18 áâăŋæĺľ á ŋěáâăąĺńìŋëň ŕőćěďěŋĺěň (ANKR, ACOR, TRAB, VENE, UNPG, MOPI, MADR, BZRG, HERS, DRAG, BUCU, ESCO, HOFN, SBGZ, TERS, AJAC, CREU, EIJS). Ďńï őŕàěďěńěŋĺï ŕăàăňěâàőć ŕěàěåőďă ĺáŕőńìğőćăńáï

Šăąńĺæă 1. Śàěďŋĺě őèĺąłĺ łőőàďĺŋăâ ŕő 10 áâăŋæĺïň

Ćăàĺăæĺï Ăńńăŋă, ňň Łőőàďĺŋăâă E I1 I6 I7 dE 1.2 1.3 1.6 1.1 dN 1.3 1.4 1.7 1.3 dH 3.6 3.3 3.0 2.9

ćğćěèěŋŋëľ ňěâőď ŋăĺňěŋìèĺå łćăďàăâőć (ŇŊŁ). Ćěáă áâăŋæĺľ ŋăğŋăçăńĺáì łăł őąàăâŋăï ćěńĺçĺŋă ł łćăďàăâã őèĺąłĺ łőőàďĺŋăâ. Łőőàďĺŋăâë áâăŋæĺľ ć ITRF2000 ďăŋë ŋă íŕőåã 1997.0, őŋĺ ŕàĺćőďĺńĺáì á ĺáŕőńìğőćăŋĺěň áłőàőáâěľ ITRF2000 ŋă íŕőåã ďăŋŋőľ GPS-ŋěďěńĺ. Ğăâěň ŕő ćáěň áâăŋæĺïň ćëçĺáńïńĺáì ŕăàăňěâàë Ţěńňěàâă, ĺ áćőąőďŋőě ŋěďěńìŋőě àěèěŋĺě ŕàĺćőďĺńőáì ć ITRF2000. Ďăńěě ćëçĺáńïńĺáì àăğŋőáâĺ łőőàďĺŋăâ áâăŋæĺľ ňěęďã ŕőńãçěŋŋëň ŋěďěńìŋëň àěèěŋĺěň ĺ ITRF2000, áâăŋæĺĺ, ďńï łőâőàëå àăğŋőáâì åőâï ąë ŕő őďŋőľ łőőàďĺŋăâě ŕàěćëèăńă 3 áň, ĺáłńîçăńĺáì, ĺ ŕăàăňěâàë ŕàěőąàăğőćăŋĺï ŕěàěáçĺâëćăńĺáì ğăŋőćő. Ŋă íâőň íâăŕě ąëńő ćëçĺáńěŋő ďćă àěèěŋĺï á ĺáŕőńìğőćăŋĺěň 6 (ąěğ ňăáèâăąă) ĺ 7 ŕăàăňěâàőć âàăŋáäőàňăæĺĺ (àěèěŋĺï I6 ĺ I7 áőőâćěâáâćěŋŋő). Šăłĺň őąàăğőň ąëńĺ ŕőńãçěŋë ŋěďěńìŋëě àěèěŋĺï ďńï łőőàďĺŋăâ áâăŋæĺľ ć áĺáâěňě ITRF2000.

Ąëńő ŕàőćěďěŋő áàăćŋěŋĺě íâőčő àěèěŋĺï á őäĺæĺăńìŋëň łőňąĺŋĺàőćăŋŋëň àěèěŋĺěň EUREF (Ě) ĺ àěèěŋĺěň I1, ŕőńãçěŋŋëň àăŋěě ć ĹŔĂ ŘĂŊ ňěâőďőň őąàăąőâłĺ őàĺčĺŋăńìŋëå ŋăąńîďěŋĺľ ąěğ äĺłáĺàőćăŋĺï łőőàďĺŋăâ őŕőàŋëå áâăŋæĺľ (Malkin, Voinov, 2001). Šăł łăł ŕőáńěďŋěě àěèěŋĺě ąëńő ŕőńãçěŋő ŋă ďćãåńěâŋěň ŕàőňěęãâłě ćàěňěŋĺ 1998–1999 čč., ňë ćëçĺáńĺńĺ ďńï íâőčő ŕàőňěęãâłă ćăàĺăæĺî Ăńńăŋă àïďőć łőőàďĺŋăâ ďńï 10 áâăŋæĺľ (GLSV, JOZE, LAMA, MDVO, MEDI, METS, NOTO, SVTL, WSRT, ZECK), ŕàĺáãâáâćãîéĺå ćő ćáěå 4 àěèěŋĺïå ĺ ŋě ĺáŕőńìğőćăćèĺåáï ć łăçěáâćě őŕőàŋëå ć őäĺæĺăńìŋőň àěèěŋĺĺ EUREF. Ć âăąń. 1 áőďěàęĺâáï áàěďŋïï ďńï íâĺå áâăŋæĺľ ćăàĺăæĺï Ăńńăŋă ć ńőłăńìŋőľ (East-North-Up) áĺáâěňě łőőàďĺŋăâ. Ŕàĺňěŋěŋĺě ćăàĺăæĺĺ Ăńńăŋă ć ďăŋŋőň áńãçăě ŕőğćőńïěâ ŕőńãçĺâì őæěŋłã áńãçăľŋőľ őèĺąłĺ łőőàďĺŋăâ áâăŋæĺľ ąěğ ŋěőąåőďĺňőáâĺ ğăďăŋĺï ňőďěńĺ âàěŋďă ĺ ďőńčőŕěàĺőďĺçěáłĺå ćăàĺăæĺľ. Śàăćŋěŋĺě ŕőłăğëćăěâ, çâő àěèěŋĺě I7, ŕőńãçěŋŋőě á ĺáŕőńìğőćăŋĺěň 7 ŕăàăňěâàőć âàăŋáäőàňăæĺĺ ŕàĺ ŕěàěćőďě áćőąőďŋőčő àěèěŋĺï ć áĺáâěňã ITRF2000, ĺňěěâ ŋăĺňěŋìèãî áńãçăľŋãî őèĺąłã, ŕőíâőňã íâőâ ňěâőď ąëń ŕàĺŋïâ ďńï ďăńìŋěľèěľ àăąőâë.

Ć âàěâìěľ čńăćě ŕőńãçěŋő ŋőćőě ŋěğăćĺáĺňőě łőňąĺŋĺàőćăŋŋőě àěèěŋĺě ŋă őáŋőćě ĺŋďĺćĺďãăńìŋëå àěèěŋĺľ őâďěńìŋëå æěŋâàőć ăŋăńĺğă EPN. Łőňąĺŋăæĺï ćëŕőńŋïńăáì ć âàĺ èăčă:

1) ãďăńěŋĺě ăŕàĺőàŋëå őčàăŋĺçěŋĺľ ŋă łőőàďĺŋăâë őŕőàŋëå áâăŋæĺľ ĺğ àěèěŋĺľ őâďěńìŋëå æěŋâàőć ăŋăńĺğă EPN;

2) ŕàĺćěďěŋĺě ŕőńãçěŋŋëå àěèěŋĺľ ł ITRF2000 ŕàĺ ŕőňőéĺ ŕàěőąàăğőćăŋĺï Ţěńňěàâă á 7 ŕăàăňěâàăňĺ;

3) ŕőńãçěŋĺě łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï ŕàĺ ŕőňőéĺ ŕőáńěďőćăâěńìŋőčő ŇŊŁ.

Ćëçĺáńěŋĺï ŕő ŕěàćëň ďćãň íâăŕăň ŕàőĺğćőďĺńĺáì ŕő ňěâőďăň, őŕĺáăŋŋëň ć čńăćě 2. Ŕěàěď ŕőńãçěŋĺěň łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï łőćăàĺăæĺőŋŋëě ňăâàĺæë ĺŋďĺćĺďãăńìŋëå àěèěŋĺľ ďńï ďăŋŋőľ GPS-ŋěďěńĺ ňăáèâăąĺàőćăńĺáì âăłĺň őąàăğőň, çâőąë áàěďŋïï őèĺąłă łőőàďĺŋăâ łăęďőčő őâďěńìŋőčő àěèěŋĺï àăćŋïńăáì áàěďŋěľ őèĺąłě łőőàďĺŋăâ ŕő ćáěň àěèěŋĺïň ďńï ďăŋŋőľ ŋěďěńĺ. Ďńï ĺáłńîçěŋĺï ćëąàőáőć ŕőáńě ŕőńãçěŋĺï ŕàěďćăàĺâěńìŋőčő łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï áőáâăćńïńĺáì àăğŋőáâĺ łőőàďĺŋăâ áâăŋæĺľ ňěęďã łăęďëň ĺŋďĺćĺďãăńìŋëň àěèěŋĺěň ĺ łőňąĺŋĺàőćăŋŋëň àěèěŋĺěň, ŕőáńě çěčő ćëçĺáńïńăáì ďĺáŕěàáĺï ŕőńãçěŋŋőčő àïďă àăğŋőáâěľ σ . Śâăŋæĺĺ, ďńï łőâőàëå àăğŋőáâì łőőàďĺŋăâ ŕàěćőáåőďĺńă 3σ åőâï ąë ŕő őďŋőľ łőňŕőŋěŋâě, ĺáłńîçăńĺáì ĺğ áőőâćěâáâćãîéěčő ĺŋďĺćĺďãăńìŋőčő àěèěŋĺï, ŕőáńě çěčő ćëçĺáńěŋĺě łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï ŕőćâőàïńőáì. Ć àěğãńìâăâě íâőčő ĺâěàăâĺćŋőčő ŕàőæěááă ąëńő ŕőńãçěŋő őłőŋçăâěńìŋőě łőňąĺŋĺàőćăŋŋőě àěèěŋĺě.

Ďńï ĺááńěďőćăŋĺï áâăąĺńìŋőáâĺ ŋăèěčő łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï ąëńĺ ŕőńãçěŋë àïďë ŕăàăňěâàőć Ţěńňěàâă ŕěàěåőďă őâ ŋőćőčő àěèěŋĺï ł ITRF2000 ĺ őâ őäĺæĺăńìŋőčő łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï ł ITRF2000. Ŕőłăğăŋő, çâő ŋőćőě łőňąĺŋĺàőćăŋŋőě àěèěŋĺě ğŋăçĺâěńìŋő áâăąĺńìŋěě ć áĺáâěňăâĺçěáłőň őâŋőèěŋĺĺ, çěň őäĺæĺăńìŋőě àěèěŋĺě EUREF. Ďńï ŕàĺňěàă ŋă àĺá. 1 ŕàĺćěďěŋë ğŋăçěŋĺï ňăáèâăąŋőčő łőíääĺæĺěŋâă ďńï àăğŋőáâěľ őäĺæĺăńìŋëå àěèěŋĺľ EUREF ĺ ŕőńãçěŋŋëå ć ďĺááěàâăæĺĺ á ITRF2000.

Śńãçăľŋăï őèĺąłă łőőàďĺŋăâ ďńï ŋőćőčő àěèěŋĺï őáâăńăáì ŋă âőň ęě ãàőćŋě, çâő ĺ áńãçăľŋăï őèĺąłă ďńï őäĺæĺăńìŋőčő àěèěŋĺï. Ć âăąń. 2 ŕàĺćěďěŋë áńãçăľŋëě őèĺąłĺ łőőàďĺŋăâ ďńï áâăŋæĺľ SVTL (Śćěâńőě), MDVO (Ňěŋďěńěěćő) ĺ ZECK (Ğěńěŋçãłáłăï) ďńï âàěå àěèěŋĺľ: őäĺæĺăńìŋőčő àěèěŋĺï EUREF (E), àěèěŋĺï, ŕőńãçěŋŋőčő ćő ćâőàőľ čńăćě á ĺáŕőńìğőćăŋĺěň 7 ŕăàăňěâàőć Ţěńňěàâă (I7) ĺ ŋőćőčő łőňąĺŋĺàőćăŋŋőčő àěèěŋĺï (C).

Ňőęŋő áďěńăâì ćëćőď, çâő ŋăèě łőňąĺŋĺàőćăŋŋőě àěèěŋĺě ąőńěě ŕàĺ-

Řĺá. 1. Ňăáèâăąŋëě łőíääĺæĺěŋâë àăğŋőáâěľ á ITRF2000: áńěćă őäĺæĺăńìŋőě àěèěŋĺě EUREF, áŕàăćă àěèěŋĺě, ŕőńãçěŋŋőě ć ďĺááěàâăæĺĺ, áň.; ŕő őáĺ ăąáæĺáá ãłăğăŋ ŋőňěà GPS-ŋěďěńĺ.

Šăąńĺæă 2. Śâăâĺáâĺłă ďńï áâăŋæĺľ MDVO, SVTL ĺ ZECK

Śâăŋæĺï Ćăàĺăæĺï Ăńńăŋă, ňň E I7 C MDVO dE 1.6 1.5 1.7 dN 1.5 1.4 1.4 dH 5.7 5.0 5.0 SVTL dE 1.4 1.3 2.6 dN 1.6 1.5 1.5 dH 6.2 5.7 5.2 ZECK dE 1.4 1.4 1.5 dN 1.5 1.4 1.5 dH 4.1 4.3 3.4

čőďŋő ďńï čěőďĺŋăňĺçěáłĺå ĺááńěďőćăŋĺľ, çěň őäĺæĺăńìŋőě àěèěŋĺě EU- REF. Řěèěŋĺě ďőáâãŕŋő ć SINEX-äăľńăå çěàěğ Ĺŋâěàŋěâ.

Ć çěâćěàâőľ čńăćě ŕőńãçěŋŋëě àïďë łőőàďĺŋăâ áâăŋæĺľ ěćàőŕěľáłőľ GPS-áěâĺ ąëńĺ ĺáŕőńìğőćăŋë ďńï ćëçĺáńěŋĺï ĺå áłőàőáâěľ, ă âăłęě ďńï ĺğãçěŋĺï ĺğňěŋěŋĺľ ďńĺŋ ąăğ ňěęďã ěćàőŕěľáłĺňĺ áâăŋæĺïňĺ ŕő ŘŚĎĄ- ĺ GPS-ďăŋŋëň. Ŕěàěď őŕàěďěńěŋĺěň áłőàőáâěľ ĺğ àïďőć łőőàďĺŋăâ áâăŋæĺľ ąëńĺ ãďăńěŋë áłăçłĺ, ćëğćăŋŋëě áňěŋőľ őąőàãďőćăŋĺï ĺ ďàãčĺňĺ ŕàĺçĺŋăňĺ. Ďńï ŕőńãçěŋĺï ąőńěě ŋăďěęŋëå àěğãńìâăâőć áłőàőáâĺ őæěŋĺćăńĺáì âőńìłő ďńï áâăŋæĺľ, ŋăąńîďăćèĺå ŋě ňěŋěě 3 ńěâ. Šăłĺň őąàăğőň ąëńĺ őæěŋěŋë áłőàőáâĺ ąőńěě 130 áâăŋæĺľ. Ŋă àĺá. 2 ŕàěďáâăćńěŋë čőàĺğőŋâăńìŋëě áłőàőáâĺ, ŕőłăğëćăîéěě őąéěě ďćĺęěŋĺě áâăŋæĺľ ćňěáâě á ďćĺęěŋĺěň áőőâćěâáâćãîéĺå âěłâőŋĺçěáłĺå ŕńĺâ. Ŋă àĺá. 3 ŕàĺćěďěŋë őáâăâőçŋëě áłőàőáâĺ áâăŋæĺľ ŕőáńě ćëçĺâăŋĺï áłőàőáâĺ ěćàăğĺľáłőľ ŕńĺâë ŕő ňőďěńĺ NNR-NUVEL-1A (Argus, Gordon, 1991). Ć őáŋőćŋőň, ŕőńãçěŋŋëě áłőàőáâĺ ěćàőŕěľáłĺå GPS-áâăŋæĺľ åőàőèő áőčńăáãîâáï (ŋă ãàőćŋě ŕőàïďłă 1 ňň/čőď) á ňőďěńìî NNR-NUVEL-1A ďńï ěćàăğĺľáłőľ ŕńĺâë. Ć âő ęě ćàěňï áâăŋæĺĺ, àăáŕőńőęěŋŋëě ąńĺğłő ł čàăŋĺæăň âěłâőŋĺçěáłĺå ąńőłőć, ŕőłăğëćăîâ àăáåőęďěŋĺě á ňőďěńìî ć ŋěáłőńìłő ňň/čőď. Šăłęě ňőęŋő ŋăąńîďăâì ďĺääěàěŋæĺăńìŋőě ďćĺęěŋĺě őâďěńìŋëå ąńőłőć ěćàăğĺľáłőľ ŕńĺâë, ŋăŕàĺňěà ć Śłăŋďĺŋăćĺĺ ĺ àăľőŋě Śàěďĺğěňŋőčő ňőàï. Ćěàâĺłăńìŋëě áłőàőáâĺ áâăŋæĺľ, ŕàěďáâăćńěŋŋëě ŋă àĺá. 4, ŕőłăğëćăîâ ŋăńĺçĺě íääěłâă ŕőáâńěďŋĺłőćőčő ŕőďŋïâĺï ć Śłăŋďĺŋăćáłőň àěčĺőŋě ĺ őŕãáłăŋĺě ć îęŋőľ çăáâĺ Ěćàőŕë.

Ďńï ĺááńěďőćăŋĺï ĺğňěŋěŋĺľ ďńĺŋ ąăğ ňěęďã ěćàőŕěľáłĺňĺ áâăŋæĺïňĺ ąëńĺ ĺáŕőńìğőćăŋë ďăŋŋëě ŘŚĎĄ- ĺ GPS-ŋăąńîďěŋĺľ. Ąëńĺ ŕőńãçěŋë àïďë ďńĺŋ ąăğ ňěęďã èěáâìî ěćàőŕěľáłĺňĺ áâăŋæĺïňĺ, ĺňěîéĺňĺ ďńĺâěńìŋëě àïďë ŘŚĎĄ- ĺ GPS-ŋăąńîďěŋĺľ: MATE (Matera, Ĺâăńĺï), MEDI (Medicina, Ĺâăńĺï), NOTO (Noto, Ĺâăńĺï), NYAL (Ny-Alesund, Ŋőàćěčĺï, Ÿŕĺæąěàčěŋ), WETT (Wettzell, Čěàňăŋĺï), ONSA (Onsala, Ÿćěæĺï) ŋă ŕàőňěęãâłě ćàěňěŋĺ 1997–2005 čč., ğăâěň ąëńĺ őæěŋěŋë ĺå ńĺŋěľŋëě áłőàőáâĺ ĺ ăňŕńĺâãďë čőďőćőľ ĺ ŕőńãčőďőćőľ áőáâăćńïîéĺå. Ňë ĺáŕőńìğőćăńĺ ďńĺŋë ąăğ ŕő ŘŚĎĄ-ďăŋŋëň, ŕőńãçěŋŋëě ć Ąőŋŋáłőň čěőďěğĺçěáłőň ĺŋáâĺâãâě ć àăňłăå ŕàőěłâă Ňěęďãŋăàőďŋőľ ŘŚĎĄ-áńãęąë IVS (Nothnagel, Vennebuch, 2006) ŕãâěň łőňąĺŋăæĺĺ àěèěŋĺľ ŋěáłőńìłĺå æěŋâàőć ăŋăńĺğă. Ć âăąń. 3 ŕàĺćěďěŋë àěğãńìâăâë őŕàěďěńěŋĺï ćăàĺăæĺľ ďńĺŋ ąăğ, ŕőńãçěŋŋëå ŕő ŘŚĎĄ-ŋăąńîďěŋĺïň ĺ ŕő ŋőćőňã łőňąĺŋĺàőćăŋŋőňã GPS-àěèěŋĺî.

Ďńï ąőńìèĺŋáâćă ąăğ áłőàőáâĺ ĺğňěŋěŋĺï ĺå ďńĺŋ őŕàěďěńïîâáï ďőáâăâőçŋő ãćěàěŋŋő, åőâï áőćŕăďěŋĺě ć ŕàěďěńăå őèĺąőł ďńï ďćãå ňěâőďőć ŋăąńîďěŋĺľ ŋăąńîďăěâáï ŋě ćáěčďă. Őáőąěŋŋő ğăňěâŋőě àăğńĺçĺě ŕőłăğëćăîâ ŋěáłőńìłő ąăğ, ćłńîçăîéĺå áâăŋæĺî NYAL. Ďńï ŋĺå åőàőèěčő áőčńăáĺï ňěęďã ŘŚĎĄ- ĺ GPS-ďăŋŋëňĺ ŋě ŋăąńîďăěâáï. Ŕàĺçĺŋőľ íâőčő ňőęěâ ąëâì ŋěáâăąĺńìŋőáâì ŕőńőęěŋĺï GPS-ăŋâěŋŋë, őąŋăàãęěŋŋăï ćő ćàěňï čěőďěğĺçěáłĺå ĺğňěàěŋĺľ (Kierulf et al., 2002).

Ć ğăłńîçěŋĺĺ ŕàĺćěďěŋë àěğãńìâăâë, ŕőńãçěŋŋëě ć ďĺááěàâăæĺĺ.

Řĺá. 2. Ńĺŋěľŋëě čőàĺğőŋâăńìŋëě áłőàőáâĺ áâăŋæĺľ áěâĺ EUREF.

Řĺá. 3. Ńĺŋěľŋëě čőàĺğőŋâăńìŋëě áłőàőáâĺ áâăŋæĺľ áěâĺ EUREF őâŋőáĺâěńìŋő ňőďěńĺ NNR-NUVEL-1A ďńï ěćàăğĺľáłőľ ŕńĺâë.

Řĺá. 4. Ćěàâĺłăńìŋëě áłőàőáâĺ áâăŋæĺľ áěâĺ EUREF.

Šăąńĺæă 3. Řěğãńìâăâë őŕàěďěńěŋĺï ćăàĺăæĺľ ďńĺŋ ąăğ: L – ďńĺŋă ąăğë ć łň, N – çĺáńő íŕőå (ŋěďěńì), Šàěŋď – áłőàőáâì, ňň/čőď, Aa – ăňŕńĺâãďă čőďőćőľ čăàňőŋĺłĺ, ňň, Asa – ăňŕńĺâãďă ŕőńãčőďőćőľ čăàňőŋĺłĺ, ňň

Ąăğă L ŘŚĎĄ GPS N Šàěŋď Aa Asa N Šàěŋď Aa Asa MATE 597 61 –2.1 0.8 0.9 430 –2.2 1.0 1.2 MEDI ±0.2 ±0.5 ±0.4 ±0.1 ±0.2 ±0.2 MATE 444 24 +0.2 1.7 0.7 415 +0.7 1.0 0.1 NOTO ±0.4 ±0.6 ±0.6 ±0.1 ±0.1 ±0.1 MATE 4190 120 –1.2 1.7 1.8 372 –0.1 2.2 0.9 NYAL ±0.2 ±0.7 ±0.7 ±0.1 ±0.3 ±0.3 MATE 1886 56 –4.9 4.4 2.2 430 –4.4 1.2 0.6 ONSA ±0.3 ±1.0 ±0.9 ±0.1 ±0.2 ±0.2 MATE 990 209 –3.6 1.6 0.1 430 –3.9 0.9 0.4 WETT ±0.1 ±0.3 ±0.3 ±0.1 ±0.2 ±0.2 MEDI 894 29 –3.5 0.7 1.0 418 –4.3 1.5 0.5 NOTO ±0.2 ±0.5 ±0.4 ±0.1 ±0.2 ±0.2 MEDI 3777 97 –1.7 7.9 2.6 375 1.6 0.9 0.4 NYAL ±0.2 ±0.8 ±0.9 ±0.1 ±0.2 ±0.2 MEDI 1429 90 –3.2 7.1 3.6 433 –2.2 0.5 0.6 ONSA ±0.4 ±0.8 ±0.8 ±0.1 ±0.2 ±0.2 MEDI 522 122 –2.4 0.6 1.1 433 –1.5 0.3 0.3 WETT ±0.1 ±0.2 ±0.3 ±0.1 ±0.2 ±0.2 NOTO 4580 36 –2.6 5.4 1.3 360 –0.6 1.3 0.4 NYAL ±0.6 ±1.6 ±1.6 ±0.1 ±0.2 ±0.2 NOTO 2280 33 –5.8 3.1 1.8 418 –5.3 0.9 0.5 ONSA ±0.4 ±0.8 ±0.9 ±0.1 ±0.1 ±0.1 NOTO 1371 35 –5.1 1.9 1.1 418 –4.9 1.3 0.4 WETT ±0.4 ±1.1 ±1.1 ±0.1 ±0.2 ±0.2 NYAL 2387 119 +1.5 1.9 0.9 375 +3.9 1.0 0.6 ONSA ±0.2 ±0.8 ±0.8 ±0.1 ±0.2 ±0.2 NYAL 3283 512 +0.7 2.9 2.6 375 +3.2 0.9 0.7 WETT ±0.1 ±0.3 ±0.3 ±0.1 ±0.2 ±0.2 ONSA 920 157 +0.2 0.2 4.2 433 –0.7 0.6 0.3 WETT ±0.2 ±0.6 ±0.6 ±0.1 ±0.1 ±0.1

Őáŋőćŋëě àěğãńìâăâë ďĺááěàâăæĺĺ őŕãąńĺłőćăŋë ć àăąőâăå:

1. Ňăńłĺŋ Ğ. Ň., Ŕăŋăäĺďĺŋă Ŋ. Ă., Śłãàĺåĺŋă Ě. Ă. Śàăćŋěŋĺě ďńĺŋ ąăğ, ŕőńãçěŋŋëå ĺğ őąàăąőâłĺ GPS- ĺ ŘŚĎĄ-ŋăąńîďěŋĺľ ŋă ěćàőŕěľáłőľ áěâĺ áâăŋæĺľ. Ć łŋ.: Ćáěàőááĺľáłăï ăáâàőŋőňĺçěáłăï łőŋäěàěŋæĺï, Ś.-Ŕěâěàąãàč, 6–12 ăćčãáâă 2001, Šěğĺáë ďőłńăďőć, c. 119.

2. Ŕăŋăäĺďĺŋă Ŋ. Ă., Ňăńłĺŋ Ğ. Ň. Ő ćëçĺáńěŋĺĺ őďŋőàőďŋőčő àïďă łőőàďĺŋăâ ěćàőŕěľáłőľ GSP-áěâĺ. Ć łŋ.: Ćáěàőááĺľáłăï ăáâàőŋőňĺçěáłăï łőŋäěàěŋæĺï, Ś.-Ŕěâěàąãàč, 6-12 ăćčãáâă 2001, Šěğĺáë ďőłńăďőć, c. 139.

3. Panafidina N., Malkin Z. On Computation of a Homogeneous EUREF Coordinate Time Series. In: Abstracts ”Vistas for Geodesy in the New Millennium”, IAG 2001 Scientific Assembly, Budapest, Hungary, 2-7 Sep. 2001, pp. 35–36.

4. Malkin Z., Panafidina N., Skurikhina E. Length Variations of European Baselines Derived from VLBI and GPS Observations. In: D. Behrend, A. Rius (Eds.), Proc. 15th Working Meeting on European VLBI for Geodesy and Astrometry, Barcelona, Spain, Sep 07-08, 2001, pp. 116–123.

5. Malkin Z., Panafidina N., Skurikhina E. Variations of European Baseline Lengths from VLBI and GPS Data (abstract). In.: IVS 2002 General Meeting Proc., eds. N. R. Vandenberg, K. D. Baver, NASA/CP-2002- 210002, 2002, pp. 309.

6. Panafidina N. IAA combined EUREF weekly coordinate time series.

Proceedings of the EUREF Symposium, Ponta Delgada, Azores, 2002, pp. 396–397

7. Skurikhina E., Panafidina N., Sokolova Yu. GPS and VLBI baseline length variations. In: Proc. Journees 2003: Astrometry, Geodynamics and Solar System Dynamics: from milliarcseconds to microarcseconds, St. Petersburg, Russia, Sep 22-25, 2003, Eds. A. Finkelstein, N .Capitaine, 2004, pp. 89–90.

8. Ňăńłĺŋ Ğ. Ň., Ŕăŋăäĺďĺŋă Ŋ. Ă., Śłãàĺåĺŋă Ě. Ă. Ćăàĺăæĺĺ ďńĺŋ ąăğ ňěęďã ěćàőŕěľáłĺňĺ áâăŋæĺïňĺ ŕő GPS- ĺ ŘŚĎĄ-ŋăąńîďěŋĺïň. Šà. ĹŔĂ ŘĂŊ, 2004, ćëŕ. 11, c. 3-13.

9. Ŕăŋăäĺďĺŋă Ŋ. Ă., Ňăńłĺŋ Ğ. Ň.. Ćëçĺáńěŋĺě őďŋőàőďŋőčő àïďă łőőàďĺŋăâ ěćàőŕěľáłĺå GPS-áâăŋæĺľ ĺğ ŕěàěàăąőâłĺ ŋěďěńìŋëå àěèěŋĺľ EPN. Šà. ĹŔĂ ŘĂŊ, 2004, ćëŕ. 11, c. 14-28.

10. Panafidina N., Malkin Z. Computation of a homogeneous coordinate time series for European GPS stations by reprocessing of the weekly EPN solutions. In: EUREF Publication No 13, J. A. Torres, H. Hornik (eds.), Verlag des Bundesamts für Kartographie und Geodaesie, Frankfurt am Main, 2004, pp. 423-427.

11. Čăïğőć Ĺ. Ś., Ŕăŋăäĺďĺŋă Ŋ. Ă., Ňăńłĺŋ Ğ. Ň. Őąàăąőâłă GPSŋăąńîďěŋĺľ ć ĹŔĂ ŘĂŊ. Ć łŋ.: Ćáěàőááĺľáłăï łőŋäěàěŋæĺï ”Ťãŋďăňěŋâăńìŋőě ĺ ŕàĺłńăďŋőě łőőàďĺŋăâŋő-ćàěňěŋŋőě őąěáŕěçěŋĺě” (ŁĆŐ-2005), Śăŋłâ-Ŕěâěàąãàč, 11-15 ăŕàěńï 2005 č., Šěğĺáë ďőłńăďőć, ŚŔą.: ĹŔĂ ŘĂŊ, c. 101-102.

12. Panafidina N. IAA combined solution, In: Geophysical Research Abstracts, Volume 7, EGU General Assembly 2005.

13. Ŕăŋăäĺďĺŋă Ŋ. Ă., Ňăńłĺŋ Ğ. Ň. Łőňąĺŋĺàőćăŋŋőě àěèěŋĺě ďńï łőőàďĺŋăâ áâăŋæĺľ ěćàőŕěľáłőľ GPS-áěâĺ, Śőőąéěŋĺě ĹŔĂ ŘĂŊ 174, 2006. –28 c.

14. Ŕăŋăäĺďĺŋă Ŋ. Ă., Ňăńłĺŋ Ğ. Ň. Őŕàěďěńěŋĺě áłőàőáâěľ ěćàőŕěľáłĺå GPS-áâăŋæĺľ, Śőőąéěŋĺě ĹŔĂ ŘĂŊ 173, 2006. –18 c.

Űĺâĺàãěňăï ńĺâěàăâãàă

1. Altamimi Z., Sillard P., Boucher C. ITRF2000: A new release of the International Terrestrial Reference Frame for earth science applications, J. Geophys. Res., 2002, 107 (B10), 2214, doi:10.1029/2001JB000561.

2. Argus, D. F. and Gordon, R. G., 1991, “No-Net-Rotation Model of Current Plate Velocities Incorporating Plate Motion Model Nuvel-1,” Geophys. Res. Lett., 18, pp. 2038–2042.

3. Brockmann E. Combination of solutions for geodetic and geodynamic applications of the Global Positioning System (GPS), Bern, Switzerland, 1996, (ftp://ftp.unibe.ch/aiub/papers/ebdiss.pdf)

4. Bruyninx C. The EUREF Permanent Network: a multi-disciplinary network serving surveyors as well as scientists, GeoInformatics, 2004, Vol 7, pp. 32–35

5. Kierulf H. P., Bockmann L., Kristiansen O., Plag H.-P. Foot-Print of the Space-Geodetic Observatory, Ny-Alesund, Svalbard, IVS 2002 General Meeting Proceedings, eds. N. R. Vanderberg, K. D. Baver, NASA, CP- 2002-210002, 2002, pp. 86–90

6. Malkin Z., Voinov A. Preliminary results of processing EPN network observations using a non-fiducial strategy, Phys. Chem. Earth (A), 2001, v. 26, pp. 579-583.

7. Mareyen M., Becker M. On the removal of a priori restrictions from GPS network solutions in a SINEX format. Allgemeine Vermessungsnachrichten, 107(2000)11-12, S. 405–411.

8. Nothnagel A., Vennebusch M., 2006,

http://vlbi.geod.uni-bonn.de/baseline-project/index.php

Ŕőďŕĺáăŋő ł ŕěçăâĺ 19.04.2006 Ğăłăğ Ťőàňăâ 60 × 90/16 Ŕěç. ń. 1.0 Şç.-ĺğď. ń. 1.0 Šĺàăę 110 Ąěáŕńăâŋő Őâŕěçăâăŋő ć ĞĂŐ “Ŕőńĺčàăäĺçěáłőě ŕàěďŕàĺïâĺě N∘¯ 3”, Śăŋłâ-Ŕěâěàąãàč, Ńĺâěľŋëľ ŕà., 55 ĹŔĂ ŘĂŊ, 191187 Ś.-Ŕěâěàąãàč, ŋăą. Łãâãğőćă, ď. 10