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Ìåðåæà ñòàíö³é Êðèìñüêîãî ãåîäèíàì³÷íîãî ïîë³ãîíó: 
âàð³àö³¿ ëîêàëüíèõ ïðèâ’ÿçîê òà ¿õíº ïîð³âíÿííÿ 
ç³ çíà÷åííÿìè, îòðèìàíèìè ó ñèñòåì³ â³äë³êó ITRF2020

Êðèìñüêèé ãåîäèíàì³÷íèé ïîë³ãîí «Ñ³ìå¿ç — Êàöèâåë³» º îäíèì ç
óí³êàëüíèõ ó ñâ³ò³ ìàéäàí÷èê³â, äå ðîçòàøîâàíî äåê³ëüêà ñòàíö³é ñïî -
ñòåðåæåíü êîñì³÷íî¿ ãåîäåç³¿: ðàä³îòåëåñêîï ÐÒ-22 (CRIMEA, íîìåð
CDP: 7332), ñòàíö³¿ ëàçåðíî¿ ëîêàö³¿ øòó÷íèõ ñóïóòíèê³â Çåìë³ (ËËÑ)
1873 Simeiz òà 1893 Katzively, ïåðìàíåíòí³ ÃÍÑÑ-ñòàíö³¿ CRAO òà
KTVL, ìàðêåð ìîá³ëüíî¿ ñòàíö³¿ ËËÑ 7561 Simeiz. Äëÿ âèçíà÷åííÿ ëî -
êàëüíèõ ïðèâ’ÿçîê ì³æ ñòàíö³ÿìè òà ãåîäåçè÷íèìè ìàðêåðàìè íà òå -
ðè òîð³¿ ïîë³ãîíó áóëî ïðîâåäåíî ÷îòèðè êàìïàí³¿ ãåîäåçè÷íèõ âèì³ðþ -
âàíü òà ï’ÿòü ÃÍÑÑ-êàìïàí³é. Ï³ñëÿ îáðîáêè äàíèõ ñïîñòåðåæåíü
ïðîâåäåíèõ êàìïàí³é êîîðäèíàòè ïóíêò³â (ñòàíö³é êîñì³÷íî¿ ãåîäåç³¿
òà ìàðêåð³â) íà Êðèìñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³ «Ñ³ìå¿ç — Êà -
öèâåë³» áóëè âèçíà÷åí³ ó ñèñòåì³ â³äë³êó ITRF2000 íà åïîõó 2004.6.  Ëî -
êàëüí³ ïðèâ’ÿçêè ì³æ îñíîâíèìè ïóíêòàìè ïîë³ãîíó áóëè îòðèìàí³ ÿê
ð³çíèö³ ïðîñòîðîâèõ êîîðäèíàò â³äïîâ³äíîãî ïóíêòó òà ïðîñòîðîâèõ
êîîðäèíàò ðåïåðíî¿ òî÷êè ðàä³îòåëåñêîïà ÐÒ-22. Â³äõèëåííÿ â³ä ñå -
ðåä í³õ çíà÷åíü ëîêàëüíèõ ïðèâ’ÿçîê íà ìàéäàí÷èêàõ ðàä³îòåëåñêîïà
ÐÒ-22 òà ñòàíö³¿ ËËÑ ÊðÀÎ âàð³þþòü ó ìåæàõ äî 3.6 ìì òà 6.4 ìì
â³äïîâ³äíî ³ ôàêòè÷íî ïåðåáóâàþòü ó ìåæàõ ïîìèëîê âèçíà÷åííÿ ëî -
êàëüíèõ ïðèâ’ÿçîê. Øèðîêèé ä³àïàçîí âàð³àö³é ëîêàëüíèõ ïðèâ’ÿçîê
äëÿ ìàðêåðà ìîá³ëüíî¿ ñòàíö³¿ ËËÑ (7561) çóìîâëåíèé ô³çè÷íèìè ïî -
øêîäæåííÿìè ìàðêåðà òà çåìëÿíèìè ðîáîòàìè, ùî ïðîâîäèëèñü íà
ìàéäàí÷èêó á³ëÿ íüîãî ì³æ êàìïàí³ÿìè ñïîñòåðåæåíü. Ëîêàëüí³ ïðè -
â’ÿç êè äëÿ ïóíêò³â íà ìàéäàí÷èêó ñòàíö³¿ ËËÑ ÊËÎ ÃÀÎ ÍÀÍ Óê -
ðà¿íè çì³íþþòüñÿ â äóæå øèðîêîìó ä³àïàçîí³, áî äàíèé ìàéäàí÷èê
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ìàº ëîêàëüíèé ðóõ ó ï³âäåííîìó íàïðÿìêó ³ç çíà÷íîþ øâèäê³ñòþ. Êî -
îðäèíàòè ñòàíö³é êîñì³÷íî¿ ãåîäåç³¿ íà Êðèìñüêîìó ãåîäèíàì³÷íîìó
ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» äîñòóïí³ â êàòàëîç³ ITRF2020, ùî äàëî
ìîæëèâ³ñòü ïîð³âíÿòè ëîêàëüí³ ïðèâ’ÿçêè, ðîçðàõîâàí³ çà éîãî äà -
íèìè, ç ëîêàëüíèìè ïðèâ’ÿçêàìè, îòðèìàíèìè çà ðåçóëüòàòàìè îá -
ðîá êè äàíèõ êàìïàí³é ãåîäåçè÷íèõ âèì³ðþâàíü. Ð³çíèö³ ì³æ äâîìà òè -
ïàìè ëîêàëüíèõ ïðèâ’ÿçîê äóæå âåëèê³ (äî 45 ìì). Ïðè÷èíè öèõ ðîç -
á³æíîñòåé ìîæóòü ïîëÿãàòè ÿê ó ïîìèëêàõ ëîêàëüíèõ ïðèâ’ÿçîê,
îòðèìàíèõ ï³ä ÷àñ ãåîäåçè÷íèõ êàìïàí³é, òàê ³ îö³íîê êîîðäèíàò
ñòàíö³é êîñì³÷íî¿ ãåîäåç³¿ íà äàíîìó ïîë³ãîí³ ó êàòàëîç³ ITRF2020.
Ïîâåä³íêà ð³çíèöü ì³æ ñòàíö³ºþ ËËÑ 1893 Katzively òà ðàä³î òåëå -
ñêîïîì ÐÒ-22 (1893 — 7332) äåìîíñòðóº îñîáëèâèé õàðàêòåð. Öå
ïîÿñíþºòüñÿ òèì, ùî íàâåäåí³ â êàòàëîç³ ITRF2020 øâèäêîñò³ äëÿ
âñ³õ ñòàíö³é ëàçåðíî¿ ëîêàö³¿ íà Êðèìñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³
«Ñ³ìå¿ç — Êàöèâåë³» ìàþòü îäíàêîâ³ çíà÷åííÿ, ³ îòæå, íå âðàõîâàíî,
ùî òåðèòîð³ÿ íàâêîëî ñòàíö³¿ 1893 Katzively ìàº çíà÷í³ ëîêàëüí³ ðóõè. 
Âðàõîâóþ÷è çíà÷í³ ëîêàëüí³ ïåðåì³ùåííÿ ö³º¿ òåðèòîð³¿, äëÿ ìàéáóò -
í³õ ðåàë³çàö³é ITRS øâèäêîñò³ äëÿ ñòàíö³é ëàçåðíî¿ ëîêàö³¿ íà Êðèìñü -
êîìó ãåîäèíàì³÷íîìó ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» ñë³ä îö³íþâàòè îê -
ðå ìî äëÿ êîæíî¿ ñòàíö³¿, ÿê öå çðîáëåíî, íàïðèêëàä, äëÿ ïåðìàíåíò -
íèõ ÃÍÑÑ-ñòàíö³é CRAO òà KTVL.
Êëþ÷îâ³ ñëîâà: Êðèìñüêèé ãåîäèíàì³÷íèé ïîë³ãîí «Ñ³ìå¿ç — Êàöè -
âåë³», êàìïàí³ÿ ãåîäåçè÷íèõ âèì³ðþâàíü, ëîêàëüí³ ïðèâ’ÿçêè, ñèñòåìà
â³äë³êó ITRF2020.

Êðèìñüêèé ãåîäèíàì³÷íèé ïîë³ãîí «Ñ³ìå¿ç — Êàöèâåë³» [2] ðîçòàøî -
âàíèé íà ï³âäåííîìó óçáåðåææ³ Êðèìñüêîãî ï³âîñòðîâà. Â³í º îäíèì ç
óí³êàëüíèõ ó ñâ³ò³ ìàéäàí÷èê³â, äå ðîçì³ùóþòüñÿ äåê³ëüêà ñòàíö³é
ñïîñòåðåæåíü êîñì³÷íî¿ ãåîäåç³¿: ðàä³îòåëåñêîï, ñòàíö³¿ ëàçåðíî¿ ëî -
êàö³¿ øòó÷íèõ ñóïóòíèê³â Çåìë³ (ËËÑ), ïåðìàíåíòí³ ÃÍÑÑ-ñòàíö³¿.

Êðèìñüêèé ãåîäèíàì³÷íèé ïîë³ãîí «Ñ³ìå¿ç — Êàöèâåë³» ñêëà -
äàºòüñÿ ç ÷îòèðüîõ ìàéäàí÷èê³â (ðèñ. 1):

• ìàéäàí÷èêà ðàä³îòåëåñêîïà ÐÒ-22 Êðèìñüêî¿ àñòðîô³çè÷íî¿
îáñåðâàòîð³¿ (ÊðÀÎ);

• ìàéäàí÷èêà ñòàíö³¿ ëàçåðíî¿ ëîêàö³¿ øòó÷íèõ ñóïóòíèê³â Çåìë³
(ØÑÇ) ÊðÀÎ;

• ìàéäàí÷èêà ñòàíö³¿ ëàçåðíî¿ ëîêàö³¿ ØÑÇ Êðèìñüêî¿ ëàçåðíî¿
îáñåðâàòîð³¿ (ÊËÎ) Ãîëîâíî¿ àñòðîíîì³÷íî¿ îáñåðâàòîð³¿ Íàö³î -
íàëüíî¿ àêàäåì³¿ íàóê Óêðà¿íè (ÃÀÎ ÍÀÍ Óêðà¿íè);

• ìàéäàí÷èêà Çàõ³äíîãî ìàðåîãðàôà Åêñïåðèìåíòàëüíîãî â³ä -
ä³ëåí íÿ Ìîðñüêîãî ã³äðîô³çè÷íîãî ³íñòèòóòó (ÅÂ ÌÃ²).

Îñíîâí³ ðåïåðí³ ïóíêòè ïîë³ãîíó (ñòàíö³¿ êîñì³÷íî¿ ãåîäåç³¿ òà
ìàð êåðè) òàê³. Íà ìàéäàí÷èêó ðàä³îòåëåñêîïà ÐÒ-22 ÊðÀÎ:

• 22-ìåòðîâèé ðàä³îòåëåñêîï ÐÒ-22, îáëàäíàíèé ñèñòåìàìè
ðåºñòðàö³¿ Mark 5A òà Mark 5B+ (CRI MEA, êîä IVS: Sm, íîìåð
DOMES: 12337S008, íîìåð CDP: 7332);
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• KTRT — ìàðêåð ó âèãëÿä³ çàáåòîíîâàíîãî ó õâèëåð³ç øòèðÿ;
• KTE3 — ìåòàëåâèé ñòîâï ç³ ñòîëèêîì ï³ä ãåîäåçè÷íèé ïðèëàä

íà ïàãîðá³ íàä ðàä³îòåëåñêîïîì;
• KTMG — ìàðêåð ó âèãëÿä³ çàáåòîíîâàíîãî ó íàáåðåæíó øòèðÿ.
Íà ìàéäàí÷èêó ñòàíö³¿ ëàçåðíî¿ ëîêàö³¿ ØÑÇ ÊðÀÎ:
• ñòàíö³ÿ ËËÑ 1873 Simeiz (êîä ILRS: SIML, íîìåð DOMES:

12337S003, íîìåð CDP: 1873);
• ïåðìàíåíòíà ÃÍÑÑ-ñòàíö³ÿ ìåðåæ³ Ì³æíàðîäíî¿ ÃÍÑÑ-ñëóæáè 

(IGS) CRAO (íîìåð DOMES: 12337M002);
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• SIME — ìàðêåð ó âèãëÿä³ áðîíçîâî¿ ìàðêè, çàêð³ïëåíî¿ íà áå -
òîí íî ìó ìàéäàí÷èêó ìîá³ëüíî¿ ñòàíö³¿ ËËÑ (íîìåð DOMES:
12337M001, íîìåð CDP: 7561, ëàçåðí³ ñïîñòåðåæåííÿ ïðîâî -
äèëèñü 16 æîâòíÿ — 22 ëèñòîïàäà 1991 ð.), ï³ñëÿ 2004 ð. ïóíêò
áóëî çíèùåíî, ó 2008 ð. éîãî áóëî çàêð³ïëåíî ñïåö³àëüíèì áîë -
òîì ³ç íå³ðæàâ³þ÷î¿ ñòàë³;

• SIM8 — ìåòàëåâèé ñòîâï ç³ ñòîëèêîì ï³ä ãåîäåçè÷íèé ïðèëàä,
çàêð³ïëåíèé íà êîíñòðóêö³ÿõ áóä³âë³ 1-ì òåëåñêîïà ÊðÀÎ.

Íà ìàéäàí÷èêó ñòàíö³¿ ëàçåðíî¿ ëîêàö³¿ ØÑÇ ÊËÎ ÃÀÎ ÍÀÍ Óê -
ðà¿íè:

• ñòàíö³ÿ ËËÑ 1893 Katzively (êîä ILRS: KTZL, íîìåð DOMES:
12337S006, íîìåð CDP: 1893);

• ïåðìàíåíòíà ÃÍÑÑ-ñòàíö³ÿ ªâðîïåéñüêî¿ ïåðìàíåíòíî¿ ÃÍÑÑ-
ìå ðå æ³ (EPN) KTVL (íîìåð DOMES: 12337M003), àíòåííèé
ïîñò ÿêî¿ áóëî çìîíòîâàíî íà ôóíäàìåíò³ çðóéíîâàíîãî ïóíêòó
ïîë³ãîíîìåòð³¿ äðóãîãî êëàñó ïîðó÷ ç áóä³âëåþ ãîëîâíîãî îô³ñó
îáñåðâàòîð³¿;

• KATP — ìåòàëåâèé ñòîâï ç³ ñòîëèêîì ï³ä ãåîäåçè÷íèé ïðèëàä
íà ñõèë³ áåðåãà ìîðÿ.

Çàõ³äíèé (ñòàðèé) ìàðåîãðàô ðîçòàøîâàíî ì³æ ìàéäàí÷èêàìè ðà -
ä³î òåëåñêîïà ÐÒ-22 ÊðÀÎ òà ñòàíö³¿ ëàçåðíî¿ ëîêàö³¿ ÊËÎ. Ñõ³äíèé
(íîâèé) ìàðåîãðàô ÅÂ ÌÃ² ïåðåáóâàº áëèçüêî â³ä ÐÒ-22, òîìó áóâ
âêëþ÷åíèé äî ìåðåæ³ ìàéäàí÷èêà ðàä³îòåëåñêîïà.

Ïåðåë³ê îñíîâíèõ ïóíêò³â íà Êðèìñüêîìó ãåîäèíàì³÷íîìó ïî -
ë³ ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» ³ç ïîçíà÷åííÿìè íà ñõåì³ ïîë³ãîíó (ðèñ. 1)
íàâåäåíî ó òàáë. 1.

Äëÿ âèçíà÷åííÿ ëîêàëüíèõ ïðèâ’ÿçîê ì³æ ñòàíö³ÿìè òà ãåîäåçè÷ -
íèìè ìàðêåðàìè íà òåðèòîð³¿ ïîë³ãîíó áóëî ïðîâåäåíî ÷îòèðè êàì ïà -
í³¿ ãåîäåçè÷íèõ âèì³ðþâàíü (ó 1994 [2], 2004 [3], 2008 òà 2011 ðð. [1])
òà ï’ÿòü ÃÍÑÑ-êàìïàí³é (ó 1993 [9], 1994 [8], 2001 [4], 2004 [5] òà
2009 ðð. [6]).

Ëîêàëüíà ãåîäåçè÷íà ìåðåæà ïîë³ãîíó ñêëàäàºòüñÿ ç ìåðåæ äâîõ
ïîðÿäê³â, ñòâîðåíèõ ÿê òðàäèö³éíèìè ìåòîäàìè çà äîïîìîãîþ ñó÷àñ -
íîãî âèñîêîòî÷íîãî åëåêòðîííîãî òàõåîìåòðà, âèñîêîòî÷íèõ îïòè÷ -
íèõ í³âåë³ðà é òåîäîë³òà (êàìïàí³¿ 1994, 2004 òà 2008 ðð.), äâîõ òàõåî -
ìåòð³â òà öèôðîâîãî í³âåë³ðà (êàìïàí³ÿ 2011 ð.), òàê ³ ðàä³îòåõí³÷íèìè
ìåòîäàìè (ÃÍÑÑ-ñïîñòåðåæåííÿ) [1]:

• ìåðåæà 1-ãî ïîðÿäêó — ìåðåæà, ùî ïîºäíóº âñ³ ÷îòèðè ìàé -
äàí÷èêè;

• ìåðåæ³ 2-ãî ïîðÿäêó — ìåðåæ³ íà êîæíîìó ³ç ìàéäàí÷èê³â á³ëÿ
àñòðîíîìî-ãåîäåçè÷íèõ ïðèëàä³â.

Ï³ä ÷àñ êàìïàí³¿ ãåîäåçè÷íèõ âèì³ð³â 1994 ð. ñòâîðþâàëàñÿ ò³ëüêè
ìåðåæà íà îêðåìèõ ìàéäàí÷èêàõ, çîêðåìà íà ìàéäàí÷èêó çàõ³äíîãî
(ñòàðîãî) ìàðåîãðàôà. Ó 2004, 2008 òà 2011 ðð. âñ³ ìàéäàí÷èêè áóëè
îá’ºäíàí³ çàãàëüíîþ ëîêàëüíîþ ãåîäåçè÷íîþ ìåðåæåþ, à ðåçóëüòàòè
ñïîñòåðåæåíü îáðîáëåí³ ñï³ëüíî â ê³ëüêîõ ñèñòåìàõ â³äë³êó. Êîîð -
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äèíàòè îñíîâíèõ ïóíêò³â íà Êðèìñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³
«Ñ³ìå¿ç — Êàöèâåë³» áóëè âèçíà÷åí³ ó ñèñòåì³ â³äë³êó ITRF2000 íà
åïîõó 2004.6 [1, òàáë. 9—12].

Ëîêàëüí³ ïðèâ’ÿçêè DX, DY, DZ ì³æ îñíîâíèìè ïóíêòàìè ïî ë³ãîíó
áóëè îòðèìàí³ ÿê ð³çíèö³ ïðîñòîðîâèõ êîîðäèíàò â³äïîâ³äíîãî ïóíêòó
òà ïðîñòîðîâèõ êîîðäèíàò ðåïåðíî¿ òî÷êè ðàä³îòåëåñêîïà ÐÒ-22
(íîìåð CDP: 7332) [1, òàáë. 13—16]. Âàð³àö³¿ â³äñòàíåé DR, âèçíà÷å -
íèõ ÿê (DR)2 = (DX)2 + (DY)2 + (DZ)2, ì³æ îñíîâíèìè ïóíêòàìè íà Êðèì -
ñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» ïîêàçàíî íà
ðèñ. 2 ó âèãëÿä³ ð³çíèöü ì³æ çíà÷åííÿìè DR òà ¿õí³ìè ñåðåäí³ìè çíà -
÷åííÿìè <DR> (äèâ. òàáë. 2).

Íàéá³ëüø³ â³äõèëåííÿ â³ä ñåðåäí³õ çíà÷åíü ëîêàëüíèõ ïðèâ’ÿçîê
íà ìàéäàí÷èêó ðàä³îòåëåñêîïà ÐÒ-22 íå ïåðåâèùóþòü 3.6 ìì.

Äëÿ ïóíêò³â íà ìàéäàí÷èêó ñòàíö³¿ ëàçåðíî¿ ëîêàö³¿ ÊðÀÎ â³äõè -
ëåííÿ âàð³þþòü â³ä 0.6 ìì äëÿ ïóíêòó SIM8 äî 3.7 ìì äëÿ ñòàíö³¿ ËËÑ
1873 Simeiz äî 6.4 ìì äëÿ ïåðìàíåíòíî¿ ÃÍÑÑ-ñòàíö³¿ CRAO ³, ÿê äëÿ
ïóíêò³â ìàéäàí÷èêó ðàä³îòåëåñêîïà ÐÒ-22, ôàêòè÷íî ëåæàòü ó ìåæàõ
ïîìèëîê âèçíà÷åííÿ ëîêàëüíèõ ïðèâ’ÿçîê [1]. Ð³çíèö³ ì³æ ëîêàëüíèìè 
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Íîìåð
DOMES

Íîìåð CDP /
³äåíòèô³êàòîð

Îïèñ
Ïîçíà÷åííÿ íà
ñõåì³ ïîë³ãîíó

12337S003 1873 Ñòàíö³ÿ ëàçåðíî¿ ëîêàö³¿ ØÑÇ 1873 Simeiz (êîä
ILRS: SIML) 

SIMI-SLR

12337S006 1893 Ñòàíö³ÿ ëàçåðíî¿ ëîêàö³¿ ØÑÇ 1893 Katzively
(êîä ILRS: KTZL)

KATS-SLR

12337S008 7332 Ðàä³îòåëåñêîï ÐÒ-22 (CRIMEA, êîä IVS: Sm) RT-22

12337M001 7561 / SIME Ìàðêåð ó âèãëÿä³ áðîíçîâî¿ ìàðêè, çàêð³ïëåíî¿
íà áåòîííîìó ìàéäàí÷èêó ìîá³ëüíî¿ ñòàíö³¿
ëàçåðíèõ ñïîñòåðåæåíü ØÑÇ (ï³ñëÿ 2004 ð.
ïóíêò áóëî çíèùåíî, ó 2008 ð. çàêð³ïëåíî
ñïåö³àëüíèì áîëòîì ³ç íå³ðæàâ³þ÷î¿ ñòàë³)

SIME-GPS

12337M002 CRAO Ïåðìàíåíòíà ÃÍÑÑ-ñòàíö³ÿ GPS-CRAO

12337M003 KTVL Ïåðìàíåíòíà ÃÍÑÑ-ñòàíö³ÿ KTVL-GPS

KATP Ìåòàëåâèé ñòîâï ç³ ñòîëèêîì ï³ä ãåîäåçè÷íèé
ïðèëàä

KATS-PIL

KTE3 Ìåòàëåâèé ñòîâï ç³ ñòîëèêîì ï³ä ãåîäåçè÷íèé
ïðèëàä

RT-PIL

KTMG Ìàðêåð ó âèãëÿä³ çàáåòîíîâàíîãî ó íàáåðåæíó
øòèðÿ

KTMG-GPS

KTRT Ìàðêåð ó âèãëÿä³ çàáåòîíîâàíîãî ó õâèëåð³ç
øòèðÿ

KTRT-GPS

SIM8 Ìåòàëåâèé ñòîâï ç³ ñòîëèêîì ï³ä ãåîäåçè÷íèé
ïðèëàä

SIM8-GPS

Òàáëèöÿ 1. Ïåðåë³ê îñíîâíèõ ïóíêò³â íà Êðèìñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³ «Ñ³ìå¿ç
— Êàöèâåë³»



ïðèâ’ÿçêàìè äëÿ ìàðêåðà ìîá³ëüíî¿ ñòàíö³¿ ËËÑ (íîìåð CDP: 7561) òà
¿õí³ì ñåðåäí³ì çíà÷åííÿì çì³íþþòüñÿ â ä³àïàçîí³ â³ä –10.7 ìì äî
11.6 ìì. Ùå ïåðåä ïåðøîþ êàìïàí³ºþ ñïîñòåðåæåíü ó 1994 ð. áóëî
çíèùåíî öåíòðóâàëüíèé ñòðèæåíü (ä³àìåòðîì á³ëÿ 3 ìì), ùî óñêëàä -
íèëî âèì³ðþâàííÿ âèñîò ïðèëàä³â íàä ìàðêåðîì [8]. Òàêîæ, ÿê áóëî
çàçíà÷åíî âèùå, ï³ñëÿ 2004 ð. öåé ïóíêò áóëî çíèùåíî, ó 2008 ð. éîãî
ïîëîæåííÿ áóëî çàêð³ïëåíî ñïåö³àëüíèì áîëòîì. Çâè÷àéíî, öå ìîæå
áóòè äæåðåëîì òàêèõ âåëèêèõ âàð³àö³é ëîêàëüíèõ ïðèâ’ÿçîê äëÿ ïóíê -
òó 7561. ²íøà ìîæëèâà ïðè÷èíà — çåìëÿí³ ðîáîòè, ùî ïðîâîäèëèñü íà 
ìàéäàí÷èêó á³ëÿ öüîãî ìàðêåðà ó ïåð³îä ì³æ êàìïàí³ÿìè ñïîñòåðå -
æåíü.

Ëîêàëüí³ ïðèâ’ÿçêè äëÿ ïóíêò³â íà ìàéäàí÷èêó ñòàíö³¿ ëàçåðíî¿
ëîêàö³¿ ÊËÎ ÃÀÎ ÍÀÍ Óêðà¿íè çì³íþþòüñÿ â äóæå øèðîêîìó ä³àïà -

ISSN 0233-7665. Ê³íåìàòèêà ³ ô³çèêà íåáåñ. ò³ë. 2023. Ò. 39, ¹ 2 77

ÌÅÐÅÆÀ ÑÒÀÍÖ²É ÊÐÈÌÑÜÊÎÃÎ ÃÅÎÄÈÍÀÌ²×ÍÎÃÎ ÏÎË²ÃÎÍÓ

Ðèñ. 2. Ð³çíèö³  DR – <DR> ì³æ îö³íêàìè â³äñòàíåé ì³æ îñíîâíèìè ïóíêòàìè Êðèìñüêîãî
ãåîäèíà ì³÷íîãî ïîë³ãîíó «Ñ³ìå¿ç — Êàöèâåë³» òà ¿õí³ìè ñåðåäí³ìè çíà÷åííÿìè

Áàçà Äîâæèíà áàçè, ì Ê³ëüê³ñòü êàìïàí³é

1873 — 7332 1984.6813 4
1893 — 7332  896.4450 4
7561 — 7332 2224.0560 4

CRAO — 7332 1993.0494 3
KTVL — 7332  957.8952 1
KATP — 7332  810.0756 4
KTE3 — 7332  230.8463 4
KTMG — 7332  132.7509 3
KTRT — 7332   89.2013 4
SIM8 — 7332 1906.4271 3

Òàáëèöÿ 2. Ñåðåäí³ çíà÷åííÿ ïðèâ’ÿçîê íà Êðèìñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³
«Ñ³ìå¿ç — Êàöèâåë³» çà ðåçóëüòàòàìè êàìïàí³é ãåîäåçè÷íèõ âèì³ðþâàíü (åïîõà 2004.6)
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Ðèñ. 3. Ð³çíèö³ dx = Dx – Dx(ITRF2020) ëîêàëüíèõ ïðèâ’ÿçîê íà Êðèìñüêîìó ãåîäèíàì³÷íîìó
ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» â³äíîñíî  êàòàëîãó ITRF2020 ó ð³çí³ êàìïàí³¿: à — 1994 ð., á —
2004 ð., â — 2008 ð., ã — 2011 ð.



çîí³, â³ä –35.9 ìì äî 28.8 ìì äëÿ ïóíêòó KATP òà â³ä –25.2 ìì äî
20.6 ìì äëÿ ñòàíö³¿ ËËÑ 1893 Katzively, áî äàíèé ìàéäàí÷èê ìàº ëî -
êàëü íèé ðóõ ó ï³âäåííîìó íàïðÿìêó ³ç çíà÷íîþ øâèäê³ñòþ [1, ðèñ. 2].

ßê çàçíà÷åíî â ðîáîò³ [7], âèçíà÷åííÿ ð³âíÿ óçãîäæåíîñò³ ì³æ ëî -
êàëüíèìè ïðèâ’ÿçêàìè, âèçíà÷åíèìè çà ðåçóëüòàòàìè êàìïàí³é ãåîäå -
çè÷ íèõ âèì³ðþâàíü òà ³ç ðîçâ’ÿçê³â îáðîáêè ñïîñòåðåæåíü íà ñòàíö³ÿõ
êîñì³÷íî¿ ãåîäåç³¿, âèêîíàíèõ çà ì³æíàðîäíèìè ïðîãðàìàìè, º äóæå
âàæëèâèì äëÿ ïîäàëüøîãî äîñë³äæåííÿ ðåàë³çàö³é Ì³æíàðîäíî¿ çåì -
íî¿ ñèñòåìè êîîðäèíàò (ITRS). Òîìó ëîêàëüí³ ïðèâ’ÿçêè ì³æ ñòàí -
ö³ÿìè êîñì³÷íî¿ ãåîäåç³¿ íà Êðèìñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³ «Ñ³- 
ìå¿ç — Êàöèâåë³», îòðèìàí³ çà ðåçóëüòàòàìè îáðîáêè äàíèõ êàìïàí³é
ãåîäåçè÷íèõ âèì³ðþâàíü, áóëî ïîð³âíÿíî ç ëîêàëüíèìè ïðèâ’ÿçêàìè,
ðîçðàõîâàíèìè çà äàíèìè êàòàëîãó ITRF2020 [10].

Êîîðäèíàòè ñòàíö³é êîñì³÷íî¿ ãåîäåç³¿ íà Êðèìñüêîìó ãåîäèíà -
ì³÷íîìó ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» ³ç êàòàëîãó ITRF2020 áóëè ïå -
ðåâåäåí³ íà åïîõó 2004.6. Ð³çíèö³ îòðèìàíèõ  êîîðäèíàò ñòàíö³é òà êî -
îð äèíàò ðåïåðíî¿ òî÷êè ðàä³îòåëåñêîïà ÐÒ-22 çàäàþòü ëîêàëüí³ ïðè -
â’ÿçêè DX(ITRF2020), DY(ITRF2020), DZ(ITRF2020) ³ äàþòü ìîæëè -
â³ñòü îòðèìàòè â³äïîâ³äí³ â³äñòàí³ DR(ITRF2020). Ð³çíèö³ dX, dY, dZ òà
dR ì³æ öèìè ëîêàëüíèìè ïðèâ’ÿçêàìè íà ïîë³ãîí³, îòðèìàíèõ ÿê

dx = Dx – Dx(ITRF2020) ,

äå x = X, Y, Z, R, ïîêàçàí³ íà ðèñ. 3 îêðåìî äëÿ êîæíî¿ êàìïàí³¿.
Ð³çíèö³ dR ì³æ â³äñòàíÿìè äëÿ ñòàíö³é êîñì³÷íî¿ ãåîäåç³¿ äëÿ

êîæíî¿ êàìïàí³¿ ïðåäñòàâëåíî íà ðèñ. 4. Ëåãêî ïîì³òèòè, ùî ïîâåä³íêà
ð³çíèöü ì³æ ñòàíö³ºþ ËËÑ 1893 Katzively òà ðàä³îòåëåñêîïîì ÐÒ-22
(1893 — 7332) äåìîíñòðóº îñîáëèâèé õàðàêòåð. Ìîæíà ïîð³âíÿòè çíà -
÷åííÿ øâèäêîñòåé ó êàòàëîç³ ITRF2020 äëÿ ñòàíö³¿ 1893 Katzively òà
ïåðìàíåíòíî¿ ÃÍÑÑ-ñòàíö³¿ KTVL, ðîçòàøîâàíî¿ ïîðó÷ ³ç íåþ:
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Ðèñ. 4. Ð³çíèö³ dR ì³æ â³äñòàíÿìè ì³æ ñòàíö³ÿìè êîñì³÷íî¿ ãåîäåç³¿ íà Êðèìñüêîìó ãåîäèíà -
ì³÷íîìó ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³»



VX(1893) = –18.12±0.41 ìì/ð³ê,  VX(KTVL) = –18.59±0.14 ìì/ð³ê,

VY(1893) =   17.57±0.40 ìì/ð³ê,  VY(KTVL) =  18.00±0.19 ìì/ð³ê,

VZ(1893) =    5.53±0.36 ìì/ð³ê,  VZ(KTVL) =    2.65±0.14 ìì/ð³ê.

Âèäíî, ùî çíà÷åííÿ äëÿ ñêëàäîâèõ ïî îñÿõ X òà Y áëèçüê³ (ëåæàòü ó 
ìåæàõ ïîìèëîê). Àëå ð³çíèöÿ ì³æ çíà÷åííÿìè äëÿ ñêëàäîâî¿ ïî îñ³ Z
çàâåëèêà ÿê äëÿ ñòàíö³é, ùî ïåðåáóâàþòü íà â³äñòàí³ ïîðÿäêó 60 ì.
Îòæå, ³äåÿ ââàæàòè  øâèäêîñò³ âñ³õ ñòàíö³é ëàçåðíî¿ ëîêàö³¿ ØÑÇ íà
Êðèì ñüêîìó ãåîäèíàì³÷íîìó ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» îäíàêî -
âè ìè ïðè ïîáóäîâ³ êàòàëîãó ITRF2020 º õèáíîþ, áî íå âðàõîâóºòüñÿ
íàÿâí³ñòü çíà÷íèõ ëîêàëüíèõ ðóõ³â íà òåðèòîð³¿ íàâêîëî ËËÑ
1893 Katzively.

Ð³çíèö³, ïîêàçàí³ íà ðèñ. 4, äóæå âåëèê³ (äî 45 ìì). Ïðè÷èíè öèõ
ðîçá³æíîñòåé ìîæóòü ïîëÿãàòè ÿê ó ïîìèëêàõ ëîêàëüíèõ ïðèâ’ÿçîê,
îòðèìàíèõ ï³ä ÷àñ ãåîäåçè÷íèõ êàìïàí³é, òàê ³ ó ïîìèëêàõ îö³íîê
êîîðäèíàò ñòàíö³é êîñì³÷íî¿ ãåîäåç³¿ íà Êðèìñüêîìó ãåîäèíàì³÷íîìó
ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» ó êàòàëîç³ ITRF2020. Âèÿâëåííÿ äæåðåë 
ïîìèëîê ïîòðåáóº ïîäàëüøîãî âèâ÷åííÿ. Íà ïåðøèé ïîãëÿä î÷åâèäíî, 
ùî ïðè ïîáóäîâ³ ITRF2020 íå âðàõîâóâàëèñÿ âåêòîðè ëîêàëüíèõ
ïðèâ’ÿçîê ì³æ ñòàíö³ÿìè êîñì³÷íî¿ ãåîäåç³¿ íà äàíîìó ïîë³ãîí³ —
íàé³ìîâ³ðí³øå, òî÷í³ñòü ïðèâ’ÿçîê, îòðèìàíèõ ï³ñëÿ îáðîáêè äàíèõ
êàì ïàí³é ãåîäåçè÷íèõ âèì³ðþâàíü, íå â³äïîâ³äàº âèìîãàì Ì³æíàðîä -
íî¿ ñëóæáè îáåðòàííÿ Çåìë³ òà ðåôåðåíñíèõ ñèñòåì (IERS). Øâèäêîñò³ 
ñòàíö³é ëàçåðíî¿ ëîêàö³¿ ØÑÇ 1873 Simeiz òà 1893 Katzively (ÿê ³ ïóí -
êòó ìîá³ëüíî¿ ñòàíö³¿ ëàçåðíèõ ñïîñòåðåæåíü ØÑÇ 7561 Simeiz) ó êà -
òà ëîç³ ITRF2020 îäíàêîâ³, ùî ñóïåðå÷èòü äàíèì, íàâåäåíèì íà ðèñ. 2.

Áåðó÷è äî óâàãè çíà÷í³ ëîêàëüí³ ïåðåì³ùåííÿ òåðèòîð³¿ íàâêîëî
ñòàí ö³¿ ËËÑ 1893 Katzively, äëÿ ìàéáóòí³õ ðåàë³çàö³é ITRS çíà÷åííÿ
øâèä êîñòåé äëÿ ñòàíö³é ëàçåðíî¿ ëîêàö³¿ íà Êðèìñüêîìó ãåîäèíàì³÷ -
íîìó ïîë³ãîí³ «Ñ³ìå¿ç — Êàöèâåë³» ñë³ä îö³íþâàòè îêðåìî äëÿ êîæíî¿ 
ñòàíö³¿, ÿê öå çðîáëåíî, íàïðèêëàä, äëÿ ïåðìàíåíòíèõ ÃÍÑÑ-ñòàíö³é
CRAO òà KTVL.
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O. Khoda, Ya. Yatskiv
Main As tro nom i cal Ob ser va tory of the Na tional Acad emy of Sci ences of Ukraine,
Kyiv, Ukraine

THE NETWORK OF STATIONS OF THE CRIMEAN GEODYNAMIC SITE:
LOCAL TIES VARIATIONS AND THEIR COMPARISON WITH THE VALUES
OBTAINED IN THE ITRF2020 REFERENCE FRAME

The Cri mean geodynamic site Simeiz — Katzively is one of the unique sites in the world
where sev eral sta tions of space ge od esy ob ser va tions are lo cated: RT-22 ra dio tele scope
(CRIMEA, CDP num ber 7332), sat el lite la ser rang ing (SLR) sta tions 1873 Simeiz and
1893 Katzively, per ma nent GNSS sta tions CRAO and KTVL, marker of mo bile SLR sta -
tion 7561 Simeiz. Four lo cal sur vey geo detic cam paigns and five GNSS cam paigns were
per formed to de ter mine lo cal ties be tween space ge od esy sta tions and ba sic mark ers on this 
site. As the re sults of cam paigns the co or di nates of points (space ge od esy sta tions and
mark ers) in the Cri mean geodynamic site Simeiz — Katzively in the ITRF2000 ref er ence
frame at the ep och 2004.6 were es ti mated. Lo cal ties be tween ba sic site points were de ter -
mined as differnces be tween po si tions of the cor re spond ing points and po si tion of the
RT-22 ra dio tele scope. De vi a tions from the av er age val ues of lo cal ties at the sites of the
RT-22 ra dio tele scope and the SLR sta tion of CrAO vary within the lim its of up to 3.6 mm
and 6.4 mm, re spec tively, and are ac tu ally within the lim its of the lo cal ties de ter mi na tion
er rors. The wide range of lo cal ties vari a tions for the mo bile SLR sta tion (7561) is due to
phys i cal dam age of this marker and ex ca va tion works around it be tween ob ser va tion cam -
paigns. The lo cal ties for points at the site of the SLR sta tion of CLO MAO NASU change
in a very wide range due to lo cal move ment in a south erly di rec tion with sig nif i cant ve loc -
ity. The co or di nates of the space ge od esy sta tions in the Cri mean geodynamic site Simeiz
— Katzively are avail able in the ITRF2020 cat a logue, so it was pos si ble to com pare the lo -
cal ties cal cu lated from its data with the ones ob tained from the geo detic cam paigns data
pro cess ing. The dif fer ences be tween two types of lo cal ties are very large (up to 45 mm).
Rea sons for these dis crep an cies could be both namely due to er rors in sur vey geo detic lo cal 
ties and in the ITRF2020 es ti mates of space ge od esy co or di nates for the Cri mean
geodynamic site Simeiz — Katzively. The be hav ior of the dis tance dif fer ences be tween the 
1893 Katzively SLR sta tion and the RT-22 ra dio tele scope (1893 — 7332) ex hib its pe cu -
liar char ac ter. It is due to same val ues of the ve loc i ties for all SLR sta tions in the Cri mean
geodynamic site Simeiz — Katzively in the ITRF2020 cat a logue. So the fact that the area
around the 1893 Katzively sta tion has sig nif i cant lo cal move ments is not taken into ac -
count. Con sid er ing these sig nif i cant lo cal area move ments, for fu ture ITRS re al iza tions the 
ve loc i ties for the SLR sta tions in the Cri mean geodynamic site Simeiz — Katzively should
be es ti mated sep a rately for each sta tion, as was done, for ex am ple, for the per ma nent
GNSS sta tions CRAO and KTVL.
Keywords: Cri mean geodynamic site Simeiz — Katzively, lo cal sur vey geo detic cam -
paign, local ties, ITRF2020 ref er ence frame.
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