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Âñòóï. Äèñòàíö³éíèé àâòîìàòè÷íèé ïðèéîì-
ïåðåäà÷à äàíèõ ³ ñó÷àñí³ êîìï’þòåðí³ òåõíîëîã³¿
äîñë³äæåííÿ Çåìë³ ó ïîºäíàíí³ ç öèôðîâèìè âè-
ì³ðþâàëüíèìè ïðèëàäàìè ó ñôåð³ ãåîô³çèêè º íà
ñüîãîäí³ íàäçâè÷àéíî àêòóàëüí³. Òàê³ ï³äõîäè
äóæå ÷àñòî âèêîðèñòîâóþòü ï³ä ÷àñ îðãàí³çàö³¿
ñåéñìîëîã³÷íèõ ³ ãåîìàãí³òíèõ äîñë³äæåíü. Ïðè-
ì³ðîì, çãàäàí³ ïðèíöèïè ñòàëè îñíîâîþ ïðè ñòâî-
ðåíí³ ñó÷àñíî¿ Êàðïàòñüêî¿ ðåã³îíàëüíî¿ ñåéñìî-
ëîã³÷íî¿ ìåðåæ³ [3, 4], ï³äðîçä³ëó çáîðó ³
íàãðîìàäæåííÿ ³íôîðìàö³¿ Íàö³îíàëüíîãî öåíòðó
ñåéñìîëîã³÷íèõ äàíèõ Óêðà¿íè [8], êîìïëåêñíîãî
áàíêó ãåîô³çè÷íî¿ ³íôîðìàö³¿ Êàðïàòñüêîãî ðå-
ã³îíó [5].

Öèôðîâó ðåºñòðàö³þ ñèãíàë³â, çá³ð ³ ïåðåäà÷ó
³íôîðìàö³¿ äî öåíòð³â çáîðó òà îáðîáêè äàíèõ àê-
òèâíî âïðîâàäæóþòü ó ð³çíèõ ïðåäìåòíèõ ãàëó-
çÿõ ³ íàïðÿìàõ. Äëÿ ïðèêëàäó, òàê³ ï³äõîäè áóëî
âèêîðèñòàíî ç ìåòîþ ðîçðîáêè ñïåö³àë³çîâàíî¿
öèôðîâî¿ ñèñòåìè çáèðàííÿ ñåéñì³÷íî¿ ³íôîðìàö³¿
äëÿ ñëóæáè ñïåö³àëüíîãî êîíòðîëþ Íàö³îíàëüíî¿
êîñì³÷íî¿ àãåíö³¿ Óêðà¿íè [10], îðãàí³çàö³¿ òà îá-
ëàøòóâàííÿ ïóíêòó ñåéñì³÷íèõ ñïîñòåðåæåíü ç
àâòîìàòè÷íîþ ðåºñòðàö³ºþ òà ïåðåäà÷åþ äàíèõ ó
ðåàëüíîìó ÷àñ³ íà î-â³ Çì³¿íèé [7], ñòâîðåííÿ ñè-
ñòåì ñåéñì³÷íîãî ìîí³òîðèíãó ëîêàëüíèõ ³íæåíåð-
íèõ ñïîðóä, âàæëèâèõ åíåðãåòè÷íèõ òà åêîëîã³÷-
íî íåáåçïå÷íèõ ïðîìèñëîâèõ îá’ºêò³â [1, 2, 12].

ßñêðàâîþ äåìîíñòðàö³ºþ âäàëîãî âèêîðèñòàí-
íÿ  ³íôîðìàö³éíèõ òåõíîëîã³é, ñó÷àñíî¿ êîìï’þ-
òåðíî¿ òåõí³êè, çàñîá³â çâ’ÿçêó â ïîºäíàíí³ ç ²íòåð-
íåò-òåõíîëîã³ÿìè òà òåïåð³øí³ìè ñèñòåìàìè

ïåðåäà÷³ äàíèõ º ðîáîòà òðèð³âíåâî¿ àâòîìàòèçî-
âàíî¿ ñèñòåìè ñåéñì³÷íèõ ñïîñòåðåæåíü [9].
Ñòðóêòóðà àïàðàòíî-ïðîãðàìíî¿ ÷àñòèíè ö³º¿ ñè-
ñòåìè ïåðåäáà÷àº çàëó÷åííÿ âåëèêî¿ ê³ëüêîñò³ ñåð-
âåð³â (ñåðâåð äàíèõ, îá÷èñëåíü, äçåðêàëüíèé,
²íòåðíåò- òà FTP-ñåðâåðè), âèêîðèñòàííÿ ÿê êî-
ìóòîâàíèõ ë³í³é çâ’ÿçêó, òàê ³ âèä³ëåíèõ,  ïðèéîì
äàíèõ ç ð³çíèõ òèï³â öèôðîâèõ ðåºñòðàòîð³â ³ êà-
íàë³â çâ’ÿçêó. Ñåðåä óñüîãî ³íøîãî âèêîðèñòîâó-
þòü òàêîæ ñèñòåìó óïðàâë³ííÿ áàçàìè äàíèõ
(ÑÓÁÄ) MySQL, êîìï³ëÿòîð ìîâè Ñ++, ³íòåð-
ïðåòàòîð ìîâè PHP, íèçêó äîïîì³æíèõ ïðîãðàì,
ñëóæáîâèõ ³ ïðîãðàì îáñëóãîâóâàííÿ, à òàêîæ îê-
ðåìèé ²íòåðíåò-ñàéò, íà ÿêîìó ðîçì³ùóþòü äî-
äàòêîâó ³íôîðìàö³þ ïðî ñåéñìîñòàíö³¿, Íàö³î-
íàëüíèé òà ðåã³îíàëüí³ öåíòðè çáîðó äàíèõ ³
ìàþòü çìîãó îôîðìèòè çàïèò-ôîðìó äëÿ îòðè-
ìàííÿ íåîáõ³äíî¿ ñåéñì³÷íî¿ ³íôîðìàö³¿.

Ùå îäíèì âëó÷íèì ïðèêëàäîì çàñòîñóâàííÿ
ñó÷àñíèõ ³íôîðìàö³éíèõ òåõíîëîã³é º àâòîìàòè-
çîâàíà ñèñòåìà (ÀÑ) çáîðó ³ íàãðîìàäæåííÿ ñåéñ-
ìîëîã³÷íèõ äàíèõ îïåðàòèâíîãî êîíòðîëþ, ÿêà
ôóíêö³îíàëüíî çâ’ÿçóº àâòîìàòè÷í³ ïóíêòè ñåéñ-
ìîëîã³÷íèõ ñïîñòåðåæåíü, ðåã³îíàëüí³ ñåéñìî-
ëîã³÷í³ öåíòðè ³ Íàö³îíàëüíèé öåíòð ñåéñìîëîã³÷-
íèõ äàíèõ [6]. Ñèñòåìà çàáåçïå÷óº áåçïåðåðâí³
ñïîñòåðåæåííÿ, ðåºñòðàö³þ äàíèõ, ôîðìóâàííÿ
ñåéñìîëîã³÷íèõ áàç äàíèõ òà àðõ³â³â. Çàëåæíî â³ä
ñåðåäîâèùà ïåðåäà÷³ äàíèõ äëÿ îðãàí³çàö³¿ çâ’ÿçêó
ì³æ ñêëàäîâèìè ÷àñòèíàìè ìåðåæ³ ïåðåäáà÷åíî
çàñòîñóâàííÿ ð³çíèõ òèï³â êàíàë³â çâ’ÿçêó. Äîñòóï
êîðèñòóâà÷à äî áàç ñåéñìîëîã³÷íî¿ ³íôîðìàö³¿
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Ñòâîðåíî àâòîìàòèçîâàíó ñèñòåìó äèñòàíö³éíîãî ïðèéîìó-ïåðåäà÷³ ãåîô³çè÷íî¿ ³íôîðìàö³¿ ç âèêîðèñòàííÿì
òåõíîëîã³¿ GPRS ÷åðåç ìåðåæó ñò³ëüíèêîâîãî çâ’ÿçêó GSM. Öå äàñòü çìîãó â³äñèëàòè äàí³ ðåºñòðàö³¿ ç áóäü-ÿêî¿
òî÷êè ñïîñòåðåæåíü íà òåðèòîð³¿ Óêðà¿íè íà ôàéëîâèé ñåðâåð, â³äïîâ³äíèì ÷èíîì íàëàøòîâàíà ñåðâåðíà ÷àñòè-
íà êîìïëåêñó çàáåçïå÷èòü íàä³éíèé ïðèéîì äàíèõ ³ íàäàñòü àâòîðèçîâàíèé oíëàéí-äîñòóï äî âñ³º¿ ãåîô³çè÷íî¿
³íôîðìàö³¿. Êîìïëåêñ ïîâí³ñòþ ïðîãðàìîâàíèé. Ï³ä ÷àñ âèïðîáóâàííÿ ñèñòåìè íà ðåæèìí³é ñòàíö³¿ “Íèæíº
Ñåëèùå” (Çàêàðïàòñüêà îáë.) íà ï³äñòàâ³ àíàë³çó îòðèìàíî¿ ³íôîðìàö³¿ äèñòàíö³éíî âñòàíîâëåíî ïåâí³ íåñïðàâ-
íîñò³ â ðîáîò³ âèì³ðþâàëüíîãî ïðèëàäó, à òàêîæ âèÿâëåíî äåÿê³ îñîáëèâîñò³ ðåºñòðàö³¿ ñèãíàë³â, çíà÷åííÿ ÿêèõ
âèõîäÿòü çà ìåæ³ äîïóñòèìîãî ä³àïàçîíó. Çã³äíî ç ðåçóëüòàòàìè åêñïåðèìåíò³â, çà äîïîìîãîþ çàïðîïîíîâàíî¿
ñèñòåìè ìîæíà àâòîìàòè÷íî ïåðåäàâàòè ³ çáåð³ãàòè ³íôîðìàö³þ, äèñòàíö³éíî ñë³äêóâàòè çà õîäîì ñïîñòåðå-
æåíü, â÷àñíî âèÿâëÿòè íåñïðàâíîñò³ àïàðàòóðè, à òàêîæ ïðàöþâàòè ç äàíèìè â ðåæèì³ oíëàéí. Ñèñòåìó ìîæíà
çàñòîñîâóâàòè ï³ä ÷àñ ìîí³òîðèíãîâèõ äîñë³äæåíü ³ â ðàç³ ïðîâåäåííÿ íåòðèâàëèõ ïîëüîâèõ ñïîñòåðåæåíü,
îñîáëèâî íà òåðèòîð³ÿõ, äå ïåðåáóâàííÿ ëþäèíè º íåáåçïå÷íå.

Êëþ÷îâ³ ñëîâà: FTP-ñåðâåð ãåîô³çè÷íî¿ ³íôîðìàö³¿, àâòîðèçîâàíèé äîñòóï, àâòîìàòè÷íèé ïðèéîì-ïåðåäà÷à,
ìåðåæà GSM, äèñòàíö³éíà ïåðåäà÷à äàíèõ ñïîñòåðåæåíü.
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îðãàí³çîâàíèé ÷åðåç WEB-³íòåðôåéñ ç âèêîðèñ-
òàííÿì ïðîòîêîëó ôàéëîâîãî îáì³íó FTP.

Îïèñàí³ ïðèíöèïè âèêîðèñòàí³ òàêîæ íà
Web-ñàéòàõ òàêèõ â³äîìèõ îðãàí³çàö³é: ãëîáàëüíà
ìåðåæà îáñåðâàòîð³é INTERMAGNET, ÿê³ ïî-
ñò³éíî çä³éñíþþòü ñïîñòåðåæåííÿ ìàãí³òíîãî
ïîëÿ Çåìë³ (òóò ìîæíà ïî÷åðïíóòè äàí³ òà ³íøó
³íôîðìàö³þ ç ãåîìàãí³òíèõ îáñåðâàòîð³é âñüîãî
ñâ³òó) [15, 16]; àìåðèêàíñüêà íàóêîâî-äîñë³äíèöü-
êà óðÿäîâà îðãàí³çàö³ÿ, ùî ñïåö³àë³çóºòüñÿ íà íàó-
êàõ ïðî Çåìëþ (United States Geological Survey
(USGS) – Ãåîëîã³÷íà ñëóæáà ÑØÀ) [19]; Íàö³î-
íàëüíèé öåíòð åêîëîã³÷íî¿ ³íôîðìàö³¿ (NCEI)
(ì. Àøâ³ëë, Ï³âí³÷íà Êàðîë³íà, ÑØÀ) – íàé-
á³ëüøèé ó ñâ³ò³ ä³þ÷èé àðõ³â ç ³íôîðìàö³ºþ ïðî
íàâêîëèøíº ñåðåäîâèùå, çàáåçïå÷óº äîñòóï äî
ð³çíîìàí³òíèõ îêåàí³÷íèõ, àòìîñôåðíèõ òà ãåî-
ô³çè÷íèõ äàíèõ [17, 18]; Ì³æíàðîäíèé êîíñîðö³-
óì ñåéñìîëîã³÷íèõ ³íñòèòóò³â (Incorporated
Research Institutions for Seismology IRIS, ÑØÀ) –
ñâ³òîâà ñèñòåìà ñåéñìîëîã³÷íîãî ìîí³òîðèíãó,
íàäàº âåëèêèé ñïåêòð ³íñòðóìåíò³â ³ ñåðâ³ñ³â äëÿ
ðîáîòè ç äàíèìè ñåéñì³÷íîãî, ìàãí³òîòåëóðè÷íîãî
ïîõîäæåííÿ [13, 14].

Ðàçîì ç òèì ïèòàííÿ ðîáîòè ç åëåêòðîìàãí³ò-
íèìè äàíèìè ëîêàëüíîãî õàðàêòåðó âèñâ³òëåíî
íåäîñòàòíüî ïîâíî. ×àñòêîâî òàêó ïðîáëåìó ðîç-
ãëÿíóòî ó ñòàòò³ [11]. Ó í³é éäåòüñÿ ïðî îðãàí³çà-
ö³þ ïðîöåñó çáîðó ³ ïåðåäà÷³ ïåðâèííèõ ãåîô³çè÷-
íèõ äàíèõ ç âèêîðèñòàííÿì ìåðåæ ñò³ëüíèêîâîãî
çâ’ÿçêó GSM. Ðîçðîáëåíèé ïðèëàä çàáåçïå÷óº ïå-
ðåäà÷ó ³íôîðìàö³¿ çà ê³ëüêîìà ïðîòîêîëàìè
(HTTP, SMTP, FTP). Äëÿ íàëàøòóâàííÿ ïðè-
ñòðîþ ðîçðîáëåíî ñïåö³àëüíó ñåðâ³ñíó ïðîãðàìó,
çà äîïîìîãîþ ÿêî¿ ìîæíà çàäàâàòè ðåæèìè ðîáî-
òè, âèñòàâëÿòè ÷àñîâ³ ïàðàìåòðè, ç÷èòóâàòè ïî-
òî÷í³ çíà÷åííÿ ñèñòåìíèõ çì³ííèõ ³ áëîêè äàíèõ.
Âèïðîáóâàíî ³ ïðîòåñòîâàíî âàð³àíò ïåðåäà÷³ äà-
íèõ â àâòîìàòè÷íîìó ðåæèì³ íà ïîøòîâèé ñåðâåð
â³äïîâ³äíî äî ïðîòîêîëó SMTP, âêàçàíî é íåäî-
ë³êè òàêîãî ï³äõîäó.

Ïðîöåäóðè äèñòàíö³éíîãî çáîðó ³ ïåðåäà÷³ äà-
íèõ åëåêòðîìàãí³òíèõ ìåòîä³â õî÷à ³ ìåíø ïîøè-
ðåí³ ï³ä ÷àñ ïðîâåäåííÿ åêñïåðèìåíòàëüíèõ, ïî-
ëüîâèõ ÷è åêñïåäèö³éíèõ ðîá³ò, ïðîòå âîíè
çàëèøàþòüñÿ íàäçâè÷àéíî àêòóàëüíèìè ³ â ðàç³
âèêîíàííÿ ìîí³òîðèíãîâèõ ãåîô³çè÷íèõ ñïîñòå-
ðåæåíü, ³ îñîáëèâî, ï³ä ÷àñ äîñë³äæåíü òåðèòîð³é,
äå ïåðåáóâàííÿ ëþäèíè º íåáåçïå÷íå.

Ìåòà ö³º¿ ñòàòò³ – ðîçâèòîê ³íôðàñòðóêòóðè
äèñòàíö³éíîãî çáîðó, àâòîìàòè÷íî¿ ïåðåäà÷³, çáå-
ð³ãàííÿ äàíèõ åëåêòðîìàãí³òíèõ ìåòîä³â ãåîô³çè-
êè òà îðãàí³çàö³¿ äîñòóïó äî íèõ ó ðåæèì³ ðåàëü-
íîãî ìàñøòàáó ÷àñó.

Îñê³ëüêè ïîëüîâó (âèì³ðþâàëüíó) ÷àñòèíó
âæå ðîçðîáëåíî, âîíà â³äëàãîäæåíà ³ ôóíêö³îíóº
[11], âèíèêëà ïîòðåáà ó ñòâîðåíí³ òà íàëåæí³é
îðãàí³çàö³¿ ïðèéìàëüíî¿ ÷àñòèíè.

Ó ñòàòò³ îïèñàíî ìåòîäèêó ôîðìóâàííÿ ñåð-
âåðíî¿ (ïðèéìàëüíî¿) ÷àñòèíè ñèñòåìè çáîðó ³
çáåð³ãàííÿ ³íôîðìàö³¿, à òàêîæ âèêëàäåíî ïðèí-
öèïè îðãàí³çàö³¿ àâòîðèçîâàíîãî äîñòóïó äî äà-
íèõ ó ðåæèì³ îíëàéí, ùî íàä³éøëè ç ïîëüîâî¿
÷àñòèíè çà äîïîìîãîþ ïðèëàäó ïåðåäà÷³ äàíèõ
“Â³ñòóí” [11].

Ìåòîäè÷íà ÷àñòèíà. Îñíîâí³ ï³äõîäè äî ïî-
áóäîâè çãàäàíî¿ ñèñòåìè ïîëÿãàþòü ó òàêîìó: íà
òîìó ÷è ³íøîìó ïóíêò³ ñïîñòåðåæåíü ïðàöþº
öèôðîâà ãåîô³çè÷íà àïàðàòóðà, ÷åðåç áóäü-ÿêèé ç
êîìóí³êàö³éíèõ ïîðò³â äî âèì³ðþâàëüíîãî ïðèëà-
äó ï³ä’ºäíóþòü ïðèñòð³é ïåðåäà÷³ äàíèõ, ÿêèé
ôîðìóº äëÿ ïîäàëüøî¿ àâòîìàòè÷íî¿ ïåðåäà÷³
ôàéë ³ç çàðåºñòðîâàíèìè ñèãíàëàìè.

Íà ïðèéìàëüí³é ñòîðîí³ äëÿ àâòîìàòè÷íîãî
ïðèéîìó ³ çáåð³ãàííÿ ö³º¿ ³íôîðìàö³¿ çàä³ÿíî
â³äïîâ³äí³ ñëóæáè òà ñåðâåðè. Âñ³ âîíè ïðàöþþòü
ï³ä óïðàâë³ííÿì Unix-ïîä³áíî¿ îïåðàö³éíî¿ ñè-
ñòåìè (ÎÑ) Linux. Ðîáîòó êîæíîãî ñåðâåðà îðãà-
í³çîâàíî ³ íàëàøòîâàíî çã³äíî ç ôóíêö³ÿìè, ÿê³
â³í âèêîíóº.

Ó çàïðîïîíîâàí³é ñèñòåì³ ïåðåäà÷à äàíèõ
â³äáóâàòèìåòüñÿ çà FTP-ïðîòîêîëîì, ãåîô³çè÷íà
³íôîðìàö³ÿ, ùî íàäõîäèòèìå, çáåð³ãàòèìåòüñÿ íà
FTP-ñåðâåð³.

Äëÿ îðãàí³çàö³¿ áåçïå÷íîãî ïðèéîìó-ïåðåäà÷³
äàíèõ, íàëåæíî¿ çàõèùåíîñò³ ³íôîðìàö³¿ òà çàáåç-
ïå÷åííÿ ìàêñèìàëüíî¿ åêîíîì³¿ ðåñóðñ³â ñèñòåìè
äîðå÷íî âèáðàòè çàõèùåíó êîíô³ãóðàö³þ FTP,
òîáòî â ðîáîò³ çàä³ÿíî ëèøå â³ðòóàëüí³ êîðèñòó-
âà÷³, ¿õ îáë³êîâ³ çàïèñè çáåð³ãàþòüñÿ ó ÑÓÁÄ
MySQL. Äëÿ êîæíîãî êîðèñòóâà÷à ìîæíà çàäàòè
ñâîþ êîíô³ãóðàö³þ, íåîáõ³äí³ íàëàøòóâàííÿ òà
ïðàâà äîñòóïó.

Ïîä³áíèé ñåðâåð ãåîô³çè÷íî¿ ³íôîðìàö³¿ ìàº
çàáåçïå÷óâàòè òàê³ ôóíêö³¿ ðîáîòè ç äàíèìè:
- çàïèñ äàíèõ íà FTP;
- ç÷èòóâàííÿ äàíèõ ç FTP;
- àäì³í³ñòðóâàííÿ äàíèõ FTP;
- îðãàí³çàö³ÿ äîñòóïó äî äàíèõ FTP äëÿ âèçíà-

÷åíèõ ñïîæèâà÷³â.
Ñë³ä çàçíà÷èòè, ùî:

- çàïèñ äàíèõ íà FTP ìîæíà âåñòè ëèøå â àâòî-
ìàòè÷íîìó ðåæèì³ ç â³äïîâ³äíîãî ïðèñòðîþ;

- ç÷èòóâàííÿ äàíèõ ç FTP ìîæëèâå àâòîìàòè÷-
íî ÷è çà çàïèòàìè àâòîðèçîâàíèõ êîðèñòóâà÷³â
ìåðåæ³ ²íòåðíåò, ñåðâ³ñíèõ àáî ïðèêëàäíèõ
ïðîãðàì, Web-ñåðâåð³â, HTML-ñòîð³íîê, êî-
ðèñòóâà÷³â ëîêàëüíèõ îá÷èñëþâàëüíèõ ìåðåæ
(ËÎÌ);

- àäì³í³ñòðóâàííÿ äàíèõ – ïîâíèé êîíòðîëü íàä
äàíèìè.
Îòæå, ç óðàõóâàííÿì âèêëàäåíîãî âèùå äëÿ

ðîáîòè ç äàíèìè FTP-ñåðâåðà ñë³ä ñòâîðèòè 3 îê-
ðåì³ â³ðòóàëüí³ êîðèñòóâà÷³ (â³ðòóàë. Ê÷), ïðè÷î-
ìó êîæåí ç³ ñâî¿ìè ïðàâàìè äîñòóïó äëÿ âèêî-
íàííÿ íàïåðåä âèçíà÷åíèõ äëÿ íüîãî ôóíêö³é.
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Íà ðèñ. 1 ñõåìàòè÷íî çîáðàæåíî ðîáîòó ñåð-
âåðíî¿ ÷àñòèíè ÀÑ.

Ðîçðîáëåíèé íà îñíîâ³ âèêëàäåíèõ âèùå
ïðèíöèï³â àâòîìàòèçîâàíèé êîìïëåêñ äàñòü
çìîãó îðãàí³çóâàòè äèñòàíö³éíó àâòîìàòè÷íó ïå-
ðåäà÷ó äàíèõ ãåîô³çè÷íèõ ñïîñòåðåæåíü ç
ïóíêò³â äîñë³äæåííÿ íà ôàéëîâèé ñåðâåð îðãà-
í³çàö³¿ òà îïåðàòèâíèé äîñòóï äî íèõ ó ðåæèì³
îíëàéí.

Ðåçóëüòàò. Äëÿ ðåàë³çàö³¿ îïèñàíî¿ ñõåìè ðî-
áîòè FTP áóëî ïðîâåäåíî òàê³ îïåðàö³¿:
- â ÎÑ Linux äëÿ êîðåêòíî¿ ðîáîòè FTP ñòâîðå-

íî “ñëóæáîâîãî” êîðèñòóâà÷à ç éîãî äîìàø-
íüîþ äèðåêòîð³ºþ;

- çàáîðîíåíî ðîáîòó àíîí³ìíèõ êîðèñòóâà÷³â;
- äëÿ çáåð³ãàííÿ ñëóæáîâî¿ ³íôîðìàö³¿ ïðî êî-

ðèñòóâà÷³â FTP ñòâîðåíî îêðåìó áàçó äàíèõ
(ÁÄ) â ÑÓÁÄ MySQL;

- íàëàøòîâàíî PAM-àâòîðèçàö³þ òàê, ùîá äëÿ
àóòåíòèô³êàö³¿ êîðèñòóâà÷³â âèêîðèñòîâóâàëà-
ñÿ ÁÄ MySQL;

- ó áàç³ äàíèõ MySQL äîäàíî 3 êîðèñòóâà÷³
(3 çàïèñè) ç³ ñëóæáîâîþ ³íôîðìàö³ºþ ïðî
êîæíîãî: id (³äåíòèô³êàòîð êîðèñòóâà÷à, ïåð-
âèííèé êëþ÷), login (³ì’ÿ êîðèñòóâà÷à),
password (ïàðîëü êîðèñòóâà÷à);

- â ÎÑ Linux çàäàíî äîìàøíþ äèðåêòîð³þ äëÿ
öèõ êîðèñòóâà÷³â – ñï³ëüíà äëÿ âñ³õ, äå
ì³ñòÿòüñÿ íàä³ñëàí³ ãåîô³çè÷í³ äàí³;

- äëÿ êîæíîãî êîðèñòóâà÷à FTP ñòâîðåíî ñâ³é
ôàéë êîíô³ãóðàö³¿, äå âêàçàíî øëÿõ äî äîìàø-
íüî¿ äèðåêòîð³¿ ³ çàäàíî ïðàâà äîñòóïó äëÿ
öüîãî êîðèñòóâà÷à.
Òàêèì ÷èíîì, FTP-ñåðâåð íàëàøòîâàíî íà áåç-

ïå÷íèé ïðèéîì-ïåðåäà÷ó äàíèõ, à ðîáîòó FTP
îðãàí³çîâàíî ÷åðåç òðüîõ íåçàëåæíèõ â³ðòóàëüíèõ
êîðèñòóâà÷³â, ùî çàáåçïå÷èòü íàëåæíó çàõè-
ùåí³ñòü äàíèõ ³ ìàêñèìàëüíó åêîíîì³þ ðåñóðñ³â.

Ùîá ïåðåâ³ðèòè êîðåêòí³ñòü ðîáîòè FTP ó
ðåàëüíèõ óìîâàõ, äëÿ àâòîìàòè÷íî¿ ïåðåäà÷³ äà-
íèõ íà FTP-ñåðâåð áóëî çàä³ÿíî ïðèëàä “Â³ñòóí”
[11]. Ïåðåä òèì ïðîãðàìíî áóëî çàäàíî ó íàëàø-
òóâàííÿõ ïðèëàäó login (³ì’ÿ) ³ password (ïàðîëü)
òîãî â³ðòóàëüíîãî êîðèñòóâà÷à, êîòðîìó íàäàí³
ïðàâà äîñòóïó ëèøå íà çàïèñ (öå â³ðòóàëüíèé êî-
ðèñòóâà÷ 1, ÿêîìó â³äïîâ³äàº ðåàëüíèé – ïðèëàä
ïåðåäà÷³ äàíèõ “Â³ñòóí”, ðèñ. 1), à òàêîæ âêàçàíî
äîìàøíþ äèðåêòîð³þ íà FTP, êóäè â³äñèëàòè-
ìóòüñÿ äàí³.

Ïðèëàä óñòàíîâèëè íà ðåæèìí³é ãåîô³çè÷í³é
ñòàíö³¿ (ÐÃÑ) “Íèæíº Ñåëèùå” (Çàêàðïàòñüêà
îáë.), äå ïðîâîäÿòü ãåîô³çè÷íèé ìîí³òîðèíã ïðè-
ðîäíîãî åëåêòðè÷íîãî ïîë³ÿ (ÏÅÏ) ç ìåòîþ âèÿâ-
ëåííÿ ïðîâ³ñíèê³â çåìëåòðóñ³â ÷è ³íøèõ ÿâèù,
ïîâ’ÿçàíèõ ç ãåîô³çè÷íèìè ïðîöåñàìè. Ñèãíàëè
ÏÅÏ ðåºñòðóþòü ó 2 íàïðÿìêàõ:
êàíàë 1 – Ïí–Ïä (ï³âí³÷–ï³âäåíü);
êàíàë 2 – Çõ–Ñõ (çàõ³ä–ñõ³ä).

Ðèñ. 1. Ñõåìàòè÷íå çîáðàæåííÿ ðîáîòè FTP-ñåðâåðà ÷åðåç îêðåìèõ êîðèñòóâà÷³â (ó ïóíêòèðíèõ ïðÿìîêóòíèêàõ – ðå-
àëüí³ êîðèñòóâà÷³ FTP)

Fig. 1. Schematic view of FTP-server through separate users (real ftp users are shown in dashed rectangles)
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Ðîçðîáëåíà ÀÑ ïðàöþº òàêèì ÷èíîì: ïðèëàä
“Â³ñòóí” ôîðìóº âèì³ðþâàëüíèé êàäð ç âèì³ðÿ-
íèõ çíà÷åíü êàíàëüíèõ íàïðóã, ïðîòÿãîì äîáè çà-
ïèñóº çíà÷åííÿ ó ôàéë êîæí³ 5 õâ ³ íàïðèê³íö³
äîáè ñôîðìîâàíèé ó òàêèé ñïîñ³á äîáîâèé áëîê
äàíèõ àâòîìàòè÷íî ïåðåäàº íà FTP-ñåðâåð â óêà-
çàíó äîìàøíþ äèðåêòîð³þ â³ä ³ìåí³ â³ðòóàëüíîãî
êîðèñòóâà÷à 1. Íà ïðèéìàëüí³é ñòîðîí³ ñëóæáà
FTP ïðàöþº áåçïåðåðâíî, òîáòî ñåðâåð ïåðåáóâàº
â ðåæèì³ ïîñò³éíî¿ ãîòîâíîñò³ ³ çäàòíèé ïðèéìà-
òè äàí³ ó áóäü-ÿê³é ê³ëüêîñò³, ó áóäü-ÿêèé ÷àñ, ç
áóäü-ÿêîãî ïóíêòó ñïîñòåðåæåíü, à òàêîæ ó áóäü-
ÿêèé ìîìåíò ÷àñó îáðîáëÿòè çàïèòè ÷è âèêîíóâà-
òè êîìàíäè â³ääàëåíèõ êë³ºíò³â.

Ó ïðîöåñ³ ðîáîòè ñèñòåìè íà FTP ïîñò³éíî
íàäõîäÿòü ôàéëè ç äàíèìè. Â ðåçóëüòàò³ íà ñåð-

âåð³ ôîðìóºòüñÿ, òàê áè ìîâèòè, ñâîºð³äíèé
“àðõ³â” äàíèõ ÐÃÑ “Íèæíº Ñåëèùå” (ðèñ. 2).

Íà ï³äñòàâ³ îòðèìàíî¿ ³íôîðìàö³¿ ïðîâîäèëè
ïîïåðåäíþ îáðîáêó äàíèõ, ¿õ àíàë³ç, áóäóâàëè
ãðàô³êè (ðèñ. 3, 4).

Ïðîàíàë³çóâàâøè âñ³ ãðàô³êè çà êîæåí äåíü
îêðåìî (áðàëè äî óâàãè äàí³ ïðèáëèçíî çà 2
ì³ñÿö³: ÷åðâåíü–ëèïåíü ³ ê³ëüêà äí³â ñåðïíÿ),  äè-
ñòàíö³éíî âèÿâèëè, ùî â ðîáîò³ âèì³ðþâàëüíîãî
ïðèëàäó â òî÷ö³ ñïîñòåðåæåííÿ íà ÐÃÑ º ïåâí³
íåòî÷íîñò³ ÷è íåñïðàâíîñò³, à òàêîæ óñòàíîâèëè
äåÿê³ îñîáëèâîñò³ ôóíêö³îíóâàííÿ ñèñòåìè, à ñàìå:
1) êàíàë, ùî ðåºñòðóº êîìïîíåíòó ÏÅÏ ó íà-

ïðÿìêó Çõ–Ñõ (êàíàë 2), äàº çá³é, òîáòî
ô³êñóº íå ðåàëüíèé ñèãíàë, à çàâàäè ÷è øóìè
(êðèâà 2 íà ðèñ. 3, 4);

2) êàíàëüíà íàïðóãà ìîæå âèõîäèòè çà ìåæ³ âñòà-
íîâëåíîãî ä³àïàçîíó äîïóñòèìèõ çíà÷åíü
(±199,99 ìÂ) (ðèñ. 4), òîä³ ó ôàéë³ ç’ÿâëÿºòü-
ñÿ çàïèñ: >>>>>;

3) êàíàë, ùî ïðàöþº ó íàïðÿìêó Ïí–Ïä, çàïè-
ñóº äîâîë³ àäåêâàòí³ ðåàëüí³ çíà÷åííÿ ñèãíàëó
(êðèâà 1 íà ðèñ. 3, 4).
Îòæå, âäàëîñÿ äèñòàíö³éíî âèÿâèòè íåäîë³êè

öèôðîâî¿ àïàðàòóðè, à çãîäîì, âè¿õàâøè íà òî÷êó
ñïîñòåðåæåíü, â³äíîâèòè êîðåêòíó ðîáîòó âèì³-
ðþâàëüíî¿ ÷àñòèíè êîìïëåêñó.

ßê âèäíî íà ðèñ. 5, ïîâåä³íêà ñèãíàëó,
çàðåºñòðîâàíîãî êàíàëîì, ùî ðåìîíòóâàëè (êà-
íàë 2), ñóòòºâî çì³íèëàñÿ (êðèâà 2). Õàðàêòåð êðè-
âèõ ÏÅÏ, ¿õ çì³íè, ³íòåðïðåòàö³þ, çâ’ÿçîê ç ãåî-
ëîãî-ãåîô³çè÷íèìè ïðîöåñàìè íå ðîçãëÿíóòî,
îñê³ëüêè öå íå º ïðåäìåòîì ñòàòò³.

Âèñíîâêè òà îáãîâîðåííÿ. Çà ðåçóëüòàòàìè ïðî-
âåäåíî¿ ðîáîòè  çðîáëåíî òàê³ âèñíîâêè:
- ñèñòåìà ïðèéîìó-ïåðåäà÷³ çàáåçïå÷óº êîðåêò-

íèé ïðèéîì äàíèõ, ¿õ çáåð³ãàííÿ òà àäì³í³-
ñòðóâàííÿ, à òàêîæ ïîâíèé îíëàéí-äîñòóï äî
ö³º¿ ³íôîðìàö³¿ â ìåðåæ³ ²íòåðíåò;

- ðåºñòðàö³ÿ òà ïåðåäà÷à äàíèõ ãåîô³çè÷íèõ ñïî-
ñòåðåæåíü â³äáóâàþòüñÿ àâòîìàòè÷íî;

- ñèñòåìà äèñòàíö³éíî ïðèéìàº ³ ïåðåäàº äàí³
çàâäÿêè âèêîðèñòàííþ òåõíîëîã³¿ øâèäê³ñíî¿
ïàêåòíî¿ ðàä³îïåðåäà÷³ GPRS ÷åðåç ìåðåæó
GSM;

- ãåîô³çè÷íà ³íôîðìàö³ÿ ïåðåäàºòüñÿ ³ çáåð³-
ãàºòüñÿ íà FTP-ñåðâåð³ ó çðó÷íîìó äëÿ ïî-
äàëüøîãî âèêîðèñòàííÿ ôîðìàò³;

- äëÿ îíëàéí-äîñòóïó äî äàíèõ çàáåçïå÷åíî àâ-
òîðèçîâàíèé âõ³ä íà FTP;

- ï³ä ÷àñ âèïðîáóâàííÿ ñèñòåìè âäàëîñÿ äè-
ñòàíö³éíî âèÿâèòè òà îïåðàòèâíî óñóíóòè íå-
ñïðàâíîñò³ â ðîáîò³ âèì³ðþâàëüíîãî êàíàëó
ÏÅÏ íà ÐÃÑ “Íèæíº Ñåëèùå”.
Çàïðîïîíîâàíó ñèñòåìó ïðèéîìó-ïåðåäà÷³

ìîæíà óñï³øíî âèêîðèñòîâóâàòè ï³ä ÷àñ ïðîâå-
äåííÿ ñïîñòåðåæåíü áåç áóäü-ÿêî¿ ó÷àñò³ ëþäèíè
àáî çà óìîâ, äå òðèâàëå ïåðåáóâàííÿ ëþäèíè º

Ðèñ. 2. Äîáîâ³ ôàéëè ç âèì³ðÿíèìè äàíèìè ïðèðîäíîãî
åëåêòðè÷íîãî ïîëÿ íà ÐÃÑ “Íèæíº Ñåëèùå”

Fig. 2. Daily data files with acquired values of natural electric
field at the permanent geophysical station “Nuzhne Selyshche”
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Ðèñ. 3. Âèì³ðÿí³ çíà÷åííÿ ïðèðîäíîãî åëåêòðè÷íîãî ïîëÿ çà 02.07.2015 ð.: êðèâà 1 – êàíàë 1, íàïðÿìîê Ïí–Ïä;
êðèâà 2 – êàíàë 2, íàïðÿìîê Çõ–Ñõ

Fig. 3. Measured values of natural electric field for 02/07/2015: line 1 – channel 1, North-South direction; line 2 – channel 2,
East-West direction

Ðèñ. 4. Âèì³ðÿí³ çíà÷åííÿ ïðèðîäíîãî åëåêòðè÷íîãî ïîëÿ çà 03.08.2015 ð.: êðèâà 1 – êàíàë 1, íàïðÿìîê Ïí–Ïä, íà
íèæí³é ìåæ³ çíà÷åííÿ çàøêàëþþòü, òîáòî ìåíø³ çà –199,99 ìÂ (ñ³ðà çàøòðèõîâàíà ä³ëÿíêà); êðèâà 2 – êàíàë 2,
íàïðÿìîê Çõ–Ñõ

Fig. 4. Measured values of natural electric field for 03/08/2015: line 1 – channel 1, North-South direction, on the low boundary
the values are out of the dynamic range, i.e. the values are less then –199,99 mV (gray shaded area); line 2 – channel 2, East-West
direction
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íåáåçïå÷íèì àáî âçàãàë³ íåìîæëèâèì (íàïðèêëàä,
äîñë³äæåííÿ â ðàéîíàõ âóëêàí³â, ñåéñì³÷íî àê-
òèâíèõ çîí, êàðñòîâèõ ïðîâàë³â, çñóâ³â, îáâàë³â,
íà åêîëîã³÷íî íåáåçïå÷íèõ òåðèòîð³ÿõ, çîíàõ ñòè-
õ³éíèõ ëèõ ÷è çàáðóäíåíü).

Îñê³ëüêè äëÿ ïåðåäà÷³ äàíèõ ó ðîçðîáëåí³é
ñèñòåì³ âèêîðèñòàíî ïðèëàä, ÿêèé º àáñîëþòíî
àâòîíîìíèé, ìîá³ëüíèé, ïîâí³ñòþ åíåðãîíåçàëåæ-
íèé, ³ ïåðåäà÷à äàíèõ çä³éñíþºòüñÿ ÷åðåç GSM-
ìåðåæó ñò³ëüíèêîâîãî ìîá³ëüíîãî çâ’ÿçêó, à âîíà
íà ñüîãîäí³ îõîïëþº ìàéæå âñþ òåðèòîð³þ Óêðà¿-
íè, òàêèé êîìïëåêñ ìîæå ïðàöþâàòè ïðàêòè÷íî ó
áóäü-ÿêîìó ðåã³îí³ ÷è îáëàñò³ íàøî¿ êðà¿íè, çà-
áåçïå÷óþ÷è ïðè öüîìó ìàêñèìàëüíèé òà îïåðà-
òèâíèé îíëàéí-äîñòóï äî äàíèõ.

Ðîçðîáëåíó ñèñòåìó ìîæíà çàñòîñîâóâàòè ï³ä
÷àñ ÿê ïîñò³éíèõ ãåîô³çè÷íèõ äîñë³äæåíü (íà-
ïðèêëàä, íà ÐÃÑ), òàê ³ êîðîòêîòðèâàëèõ ïîëüî-
âèõ åêñïåðèìåíòàëüíèõ ñïîñòåðåæåíü.

Ðàçîì ³ç ðåçóëüòàòàìè âèì³ð³â îïèñàíèé êîì-
ïëåêñ ìîæå ïàðàëåëüíî íàäñèëàòè ñëóæáîâó ÷è
ìåòðîëîã³÷íó ³íôîðìàö³þ, íà ï³äñòàâ³ ÿêî¿ ìîæíà
âèçíà÷àòè õ³ä ñïîñòåðåæåíü, ðåæèì ðîáîòè ñèñòå-
ìè (øòàòíèé/ïîçàøòàòíèé), ñòàí âèì³ðþâàëüíî¿
àïàðàòóðè, ðåãóëÿðíî êîíòðîëþâàòè äèíàì³÷í³ õà-
ðàêòåðèñòèêè ïðèëàä³â, à òàêîæ â÷àñíî äèñòàí-
ö³éíî âèÿâëÿòè íåñïðàâíîñò³.

Ç îãëÿäó íà òå ùî âñ³ ðåæèìè ³ ïàðàìåòðè ðî-
áîòè, à òàêîæ âíóòð³øí³ íàëàøòóâàííÿ àâòîìàòè-
çîâàíîãî êîìïëåêñó çàäàþòü ïðîãðàìíî ÿê íà ñòî-

ðîí³ âèì³ðþâàíü, òàê ³ íà ïðèéìàëüí³é ñòîðîí³,
òàêó ñèñòåìó ëåãêî ìîæíà àäàïòóâàòè ³ âèêîðèñòî-
âóâàòè íå ëèøå â ðàç³ ïðîâåäåííÿ åëåêòðîðîçâ³äêè
ð³çíèìè ìåòîäàìè (íàïðèêëàä, çîíäóâàííÿ ñòàíîâ-
ëåííÿì ïîëÿ â áëèæí³é çîí³, ÏÅÏ, âåðòèêàëüíå
åëåêòðè÷íå çîíäóâàííÿ), à é ï³ä ÷àñ âèêîíàííÿ
ð³çíèõ ôóíäàìåíòàëüíèõ äîñë³äæåíü.

Ïîäàëüøèìè ïåðñïåêòèâíèìè ³ äîö³ëüíèìè
êðîêàìè ùîäî îïèñàíî¿ ñèñòåìè ìîæóòü áóòè:
- äîñë³äæåííÿ òà ðîçðîáêà îïòèìàëüíèõ ôîð-

ìàò³â äàíèõ äëÿ ð³çíèõ ìåòîä³â åëåêòðîðîçâ³ä-
êè çîêðåìà àáî ºäèíîãî óí³âåðñàëüíîãî ôîð-
ìàòó äëÿ äàíèõ óñ³õ ìåòîä³â çàãàëîì;

- çàáåçïå÷åííÿ îíëàéí-â³çóàë³çàö³¿ îòðèìóâàíèõ
äàíèõ, ùî íàäõîäÿòü ³ çáåð³ãàþòüñÿ, äëÿ ïî-
äàëüøîãî âèâ÷åííÿ;

- ðîçðîáêà àëãîðèòì³â åêñïðåñ-àíàë³çó òà ïîïå-
ðåäíüî¿ îáðîáêè ïåðâèííèõ äàíèõ ð³çíèõ ìå-
òîä³â;

- ñòâîðåííÿ HTML-ñòîð³íêè, à â ³äåàëüíîìó
âàð³àíò³ – ö³ëîãî Web-ñàéòà, äëÿ â³äîáðàæåí-
íÿ ³íôîðìàö³¿ ïðî íàÿâí³ äàí³ òà ðîáîòè ç
íèìè.
Ïîäÿêè. Ðîáîòó âèêîíàíî â ìåæàõ áþäæåòíî¿

òåìè “Ñòðóêòóðà òà äèíàì³êà åëåêòðîìàãí³òíèõ
ïîë³â ó Çàêàðïàòñüê³é ñåéñìîàêòèâí³é çîí³” òà íàó-
êîâî-òåõí³÷íîãî ïðîåêòó “Ðîçðîáêà åëåêòðîðîçâ³-
äóâàëüíî¿ àïàðàòóðè äëÿ âèÿâëåííÿ òà ìîí³òîðèí-
ãó åêîëîã³÷íî íåáåçïå÷íèõ ãåîëîã³÷íèõ ïðîöåñ³â íà
òåðèòîð³ÿõ ã³ðíè÷î-ïðîìèñëîâèõ àãëîìåðàö³é”.

Ðèñ. 5. Äàí³ ðåºñòðàö³¿ êîìïîíåíò ïðèðîäíîãî åëåêòðè÷íîãî ïîëÿ çà 10.08.2015 ð. ï³ñëÿ óñóíåííÿ íåñïðàâíîñòåé: êðèâà
1 – êàíàë 1, íàïðÿìîê Ïí–Ïä; êðèâà 2 – êàíàë 2, íàïðÿìîê Çõ–Ñõ

Fig. 5. Acquired data of natural electric field components for 10/08/2015 after fixing problems: line 1 – channel 1, North-South
direction; line 2 – channel 2, East-West direction
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Ñîçäàíà àâòîìàòèçèðîâàííàÿ ñèñòåìà äèñòàíöèîííîãî ïðèåìà-ïåðåäà÷è ãåîôèçè÷åñêîé èíôîðìàöèè ñ èñïîëü-
çîâàíèåì òåõíîëîãèè GPRS ÷åðåç ñåòü ñîòîâîé ñâÿçè GSM. Ýòî ïîçâîëèò èç ëþáîé òî÷êè íàáëþäåíèé íà
òåððèòîðèè Óêðàèíû îòïðàâëÿòü äàííûå ðåãèñòðàöèè íà ôàéëîâûé ñåðâåð, à ñîîòâåòñòâóþùèì îáðàçîì íàñòðî-
åííàÿ ñåðâåðíàÿ ÷àñòü êîìïëåêñà îáåñïå÷èò íàäåæíûé ïðèåì äàííûõ è ïðåäîñòàâèò àâòîðèçèðîâàííûé îíëàéí-
äîñòóï êî âñåé ãåîôèçè÷åñêîé èíôîðìàöèè. Êîìïëåêñ ïîëíîñòüþ ïðîãðàììèðóåìûé. Ïðè èñïûòàíèÿõ ñèñòå-
ìû íà ðåæèìíîé ñòàíöèè “Íèæíåå Ñåëèùå” (Çàêàðïàòñêàÿ îáë.) íà îñíîâå àíàëèçà ïîëó÷åííîé èíôîðìàöèè
äèñòàíöèîííî óñòàíîâëåíû îïðåäåëåííûå íåèñïðàâíîñòè â ðàáîòå èçìåðèòåëüíîãî ïðèáîðà, à òàêæå âûÿâëåíû
íåêîòîðûå îñîáåííîñòè ðåãèñòðàöèè ñèãíàëîâ, çíà÷åíèÿ êîòîðûõ âûõîäÿò çà ïðåäåëû äîïóñòèìûõ. Ñîãëàñíî
ðåçóëüòàòàì ýêñïåðèìåíòîâ, ïðåäëîæåííàÿ ñèñòåìà äàåò âîçìîæíîñòü àâòîìàòè÷åñêè ïåðåäàâàòü è õðàíèòü èí-
ôîðìàöèþ, äèñòàíöèîííî ñëåäèòü çà õîäîì íàáëþäåíèé, âîâðåìÿ âûÿâëÿòü íåèñïðàâíîñòè àïïàðàòóðû, à òàê-
æå ðàáîòàòü ñ äàííûìè â ðåæèìå îíëàéí. Ñèñòåìà ìîæåò èñïîëüçîâàòüñÿ êàê ïðè ìîíèòîðèíãîâûõ èññëåäîâà-
íèÿõ, òàê è ïðè ïðîâåäåíèè íåïðîäîëæèòåëüíûõ ïîëåâûõ íàáëþäåíèé, îñîáåííî íà òåððèòîðèÿõ, ãäå
ïðåáûâàíèå ÷åëîâåêà îïàñíî.

Êëþ÷åâûå ñëîâà: FTP-ñåðâåð ãåîôèçè÷åñêîé èíôîðìàöèè, àâòîðèçèðîâàííûé äîñòóï, àâòîìàòè÷åñêèé ïðèåì-
ïåðåäà÷à, ñåòü GSM, äèñòàíöèîííàÿ ïåðåäà÷à äàííûõ íàáëþäåíèé.

REMOTE TRANSFER SYSTEM FOR ACQUIRED GEOPHYSICAL DATA

L.G. Savkiv

Carpathian Branch of  Institute of Geophysics, NAS of Ukraine, 3B Naukova Str., Lviv 79060, Ukraine,
e-mail: lidia@cb-igph.lviv.ua

Purpose. The purpose of the paper is to create a system for automatic transferring and storing geophysical data acquired
remotely, and to provide an on-line access to them. Presented here is a methodology of creating the server part of the
system for a secure, authorized on-line access to the data acquired remotely and transferred by the "Vistun" device.
Design/methodology/approach. The system operates as follows. A digital geophysical instrument acquires data at a
measurement site. This instrument is connected to a data transfer device which automatically creates a data file and sends
it to the destination server. At the receiving side appropriate servers are located for data automatic receiving and storing. All
servers are run under the Linux UNIX-like operating system and are customized according to the assignment. Data are
transferred via the FTP protocol and are appropriately collected and stored by a FTP-server. The FTP service runs
continuously, so it is always ready to receive data. For security reason the FTP-server was configured with three virtual
users: one for writing down field data into a repository, the other two for accessing them. Each virtual user has his own
configuration settings and access rights depending on the tasks. All settings of the FTP-server are stored in the MySQL.
Findings. Via the computer powered by Linux OS, a FTP-server “vsftpd” was put in operation; appropriate virtual users
were created with required rights to access the data and computer resource. For storing the settings and authentication of
the users, in the system an appropriate database under the MySQL was used. The described system was implemented for
transferring data of electrical field measurements at a permanent geophysical station “Nyzhne Selyshche” (Zakarpattya
Region). Analysing the obtained data, we defected some errors in the acquired signals. It allows us to reveal a failure of the
remote measuring instrument. The results of testing confirm that the suggested system allows one to transfer and store
geophysical data automatically, along with remotely defecting some miss-functionality. The authorized users can access the
data on-line.
Practical value/implications. The developed automatic system for remote transfer of geophysical data using GPRS
technology based on the GSM net allows one to transfer data from any measurement site on Ukraine the territory of
Ukraine to file server. An appropriately configured server also provides secure receiving and storing of the information on-
line. The system is flexible enough allow one to customize it to various tasks. It can be used for monitoring geophysical
media, as well as for short-term field observations in hazardous environment.

Keywords: FTP-server, geophysical information, authorized access, automatic storing and transferring, GSM net, remote
measurements.
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