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Âñòóï. Ðîçâèòîê ì³æäèñöèïë³íàðíî¿ åêîëîã³÷-
íî¿ òåìàòèêè  çóìîâèâ â³äîêðåìëåííÿ òà êîíêðå-
òèçàö³þ íîâî¿ äèñöèïë³íè – òåõíîãåííî¿ áåçïåêè,
ÿêà íà â³äì³íó â³ä îõîðîíè ïðàö³ é òåõí³êè áåçïå-
êè âèõîäèòü çà ìåæ³ îêðåìèõ ï³äïðèºìñòâ ³ íàáó-
âàº íå ò³ëüêè ì³æäèñöèïë³íàðíîãî, à é òåðèòî-
ð³àëüíîãî ðåã³îíàëüíîãî õàðàêòåðó. Â ðàìêàõ
ïðîáëåì òåõíîãåííî¿ áåçïåêè, âèð³øåííÿ ïèòàíü
ôóíêö³îíóâàííÿ òà îö³íêè ñòàíó åêîñèñòåì â óìî-
âàõ àíòðîïîãåííîãî âïëèâó º âêðàé ñêëàäíèì çàâ-
äàííÿì ÿê ç íàóêîâî-òåîðåòè÷íî¿, òàê ³ ç åêñïåðè-
ìåíòàëüíî-ïðèêëàäíî¿ ïîçèö³¿. Öå ïîòðåáóº
ðîçâèòêó íåòðàäèö³éíèõ òåõíîëîã³é ä³àãíîñòèêè
äèíàì³êè àíòðîïîãåííîãî âïëèâó (çàáðóäíåííÿ) òà
ñòàíó åêîñèñòåì. Òåõíîëîã³¿ äîñë³äæåíü, â ÿêèõ
âèêîðèñòîâóþòü êîìïëåêñ ãåîô³çè÷íèõ ìåòîä³â,
äàþòü  çìîãó  âèçíà÷èòè ñòàí ³ ôóíêö³îíóâàííÿ
öèõ ñèñòåì ç äîñòàòí³ì ñòóïåíåì ³íôîðìàòèâíîñò³
çà îáìåæåíî¿ âàðòîñò³ ðîá³ò.

Àíàë³ç ïèòàííÿ. Ñêëàäíèé âçàºìîçâ’ÿçîê
ô³çè÷íèõ ïîë³â ³ íàâêîëèøíüîãî ñåðåäîâèùà â
òåõíîãåííî ïåðåâàíòàæåíèõ ðåã³îíàõ íå ò³ëüêè â
Óêðà¿í³, à é â ³íøèõ êðà¿íàõ ÑÍÄ ïîòðåáóº êîìï-
ëåêñíîãî ðîçâ’ÿçàííÿ öèõ ïðîáëåì. Ñàìå òîìó ç’ÿ-
âèëàñÿ íåîáõ³äí³ñòü ðîçâèòêó âæå ðàí³øå ñôîð-
ìîâàíîãî ðîçä³ëó ðîçâ³äóâàëüíî¿ ãåîô³çèêè –
åêîãåîô³çèêè, â ÿêîìó  óâàãó çàêöåíòîâàíî íà ìå-
òîäàõ äîñë³äæåíü ÿê çàñîáàõ êîíòðîëþ çà ñåðåäî-

âèùåì ïðîæèâàííÿ ëþäèíè. Ö³ ìåòîäè çàáåçïå-
÷óþòü âèñîêó òî÷í³ñòü ³ ÷óòëèâ³ñòü ï³ä ÷àñ âèì³-
ðþâàííÿ íàïðóæåíîñò³ ³ âàð³àö³é ô³çè÷íèõ ïîë³â
áóäü-ÿêî¿ ïðèðîäè [2]. Îäíàê ó íèí³øí³é ÷àñ çàâ-
äàííÿ ðàö³îíàëüíîãî ïðèðîäîêîðèñòóâàííÿ, ãåî-
åêîëîã³¿ é òåõíîãåííî¿ áåçïåêè, ÿê³ ñòîÿòü ïåðåä
ãåîô³çèêîþ, âèõîäÿòü çà ðàìêè ñóòî ãåîëîã³÷íèõ
íàóê. Íà ïåðåõ³äíîìó åòàï³ äî ñòàëîãî ðîçâèòêó
òåõíîãåííî-íàâàíòàæåíèõ ðåã³îí³â Óêðà¿íè âæå
ìîæíà ãîâîðèòè ïðî ñòàíîâëåííÿ íîâî¿ íàóêîâî¿
ãåîô³çè÷íî¿ äèñöèïë³íè íà ñòèêó ãåîëîã³÷íèõ ³
òåõí³÷íèõ (³ çîêðåìà õ³ì³÷íèõ) íàóê. Íåçâàæàþ÷è
íà çíà÷í³ òåîðåòè÷í³ íàïðàöþâàííÿ, òåðì³íîëîã³÷-
íà ³ ïîíÿò³éíà áàçà åêîëîã³÷íîãî íàïðÿìó ãåî-
ô³çèêè çíàõîäèòüñÿ ùå íà ñòàä³¿ ñòàíîâëåííÿ.
Òîìó ³ñíóº äîâîë³ áàãàòî òëóìà÷åíü ùîäî ñàìî¿
íàçâè òà ³íøèõ ïîíÿòü, ÿê³ âèêîðèñòîâóþòü ó ö³é
íàóö³ [1, 2]. Òàê, º ïîíÿòòÿ “ãåîô³çèêà òåõíîãåí-
íî¿ áåçïåêè” [6] àáî ïîøèðåíèé ó çàêîðäîíí³é ë³òå-
ðàòóð³ òåðì³í “ãåîô³çèêà íàâêîëèøíüîãî ïðèðîä-
íîãî ñåðåäîâèùà” (Environmental Geophysics) [10].
Ïèòàííÿ ñó÷àñíî¿ åêîëîã³÷íî¿ ãåîô³çè÷íî¿ òåðì³-
íîëîã³¿ âèõîäÿòü çà ìåæ³ çàïðîïîíîâàíî¿ ñòàòò³,
îäíàê  ñë³ä çàçíà÷èòè, ùî ó çãàäàí³é ãåîô³çè÷í³é
äèñöèïë³í³ âæå ìîæíà ÷³òêî âèä³ëèòè òàê³ îñ-
íîâí³ íàïðÿìè äîñë³äæåíü [9]: 1) ïðèðîäîêîðèñ-
òóâàííÿ – ãåîô³çè÷í³ äîñë³äæåííÿ ñó÷àñíèõ ïðè-
ðîäíèõ ³ òåõíîãåííèõ ïðîöåñ³â ó çåìíèõ íàäðàõ ³
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Ïðîàíàë³çîâàíî ìîæëèâîñò³ åôåêòèâíîãî âèêîðèñòàííÿ ãåîô³çè÷íèõ ìåòîä³â çà êîìïëåêñíîãî âèâ÷åííÿ âïëèâó
òåõíîñôåðè íà ãåîëîã³÷íå ñåðåäîâèùå äëÿ âèð³øåííÿ çàâäàíü òåõíîãåííî¿ áåçïåêè. ßê ïðèêëàä ðîçãëÿíóòî
ðåçóëüòàòè âèêîíàííÿ ðîá³ò ãåîåëåêòðè÷íèìè ìåòîäàìè Äí³ïðîïåòðîâñüêîþ ãåîô³çè÷íîþ åêñïåäèö³ºþ “Äí³ïðî-
ãåîô³çèêà” ï³ä ÷àñ êàðòóâàííÿ ìàñèâ³â ã³ðñüêèõ ïîð³ä äëÿ âèÿâëåííÿ ïóñòîò ³ ì³ñöü ìîæëèâîãî âîðîíêîóòâî-
ðåííÿ íà ïîë³ãîí³ ñêëàäóâàííÿ â³äõîä³â áóä³âåëüíèõ ìàòåð³àë³â êîêñîõ³ì³÷íîãî çàâîäó. Äëÿ âèð³øåííÿ ïîñòàâ-
ëåíèõ çàâäàíü âèêîðèñòàíî êîìïëåêñ ãåîô³çè÷íèõ ìåòîä³â, ÿêèé âêëþ÷àâ àóä³îìàãí³òîòåëóðè÷íå çîíäóâàííÿ  ³
ðåçîíàíñíî-àêóñòè÷íå ïðîô³ëþâàííÿ. Âèêëàäåíî ìîæëèâîñò³ ãåîåëåêòðè÷íèõ ìåòîä³â ï³ä ÷àñ  ïîøóêó ï³äçåì-
íèõ  ïóñòîò ó ìàñèâàõ ã³ðñüêèõ ïîð³ä òà îö³íþâàííÿ ïðîöåñ³â âîðîíêîóòâîðåííÿ, îïèñàíî ìåòîäèêó âèêîíàííÿ
ïîëüîâèõ ðîá³ò, ðåçóëüòàòè îáðîáêè é ã³ðíè÷î-ãåîëîã³÷íî¿ ³íòåðïðåòàö³¿ äàíèõ öèõ ìåòîä³â. Óñòàíîâëåíî, ùî
ã³ðñüê³ ïóñòîòè ³íòåíñèâíî âïëèâàþòü íà ñòàí äîñë³äæóâàíèõ ìàñèâ³â ³ ðîçâèòîê “íåîòåêòîí³÷íèõ” ïðîöåñ³â òà
çì³íó ã³äðîäèíàì³÷íîãî ðåæèìó ÿê ï³äçåìíèõ, òàê ³ ́ ðóíòîâèõ âîä, ùî ïðèçâîäèòü äî ³íòåíñèâíî¿ äèôåðåíö³-
àö³¿ ô³çèêî-ìåõàí³÷íèõ âëàñòèâîñòåé ñåðåäîâèùà é óòâîðåííÿ îñëàáëåíèõ çîí, äå ìîæëèâå îñ³äàííÿ ïîâåðõí³.

Êëþ÷îâ³ ñëîâà: Êðèâîð³çüêèé áàñåéí, ïóñòîòà, âîðîíêà, àóä³ìàãí³òîòåëóðè÷íå çîíäóâàííÿ (ÀÌÒÇ), ðåçîíàíñíî-
àêóñòè÷íå ïðîô³ëþâàííÿ (ÐÀÏ).
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êîíòðîëü çà ñòàíîì ïðèðîäíîãî ñåðåäîâèùà;
2) åêîëîã³÷íèé – âèâ÷åííÿ áåçïîñåðåäíüî¿ ä³¿ çì³í
âëàñíå ãåîô³çè÷íèõ ïîë³â íà ëþäèíó ³ äîâê³ëëÿ.

Îäíèì ³ç êëþ÷îâèõ ïèòàíü åôåêòèâíîãî âè-
êîðèñòàííÿ ãåîô³çè÷íèõ ìåòîä³â ï³ä ÷àñ êîìï-
ëåêñíîãî âèâ÷åííÿ ãåîëîã³÷íîãî ñåðåäîâèùà –
òåõíîñôåðè òà âèð³øåííÿ çàâäàíü òåõíîãåííî¿ áåç-
ïåêè º ïðîñòîðîâî-÷àñîâå ïðîãíîçóâàííÿ ñòóïåíÿ
ðîçâèòêó ð³çíîìàñøòàáíèõ ³ ð³çíîð³äíèõ ïðîöåñ³â
ó çåìí³é êîð³ íà ãåîëîãî-ãåîô³çè÷í³é îñíîâ³.
Ó ïðîìèñëîâîìó Ïðèäí³ïðîâ’¿ ãåîô³çè÷í³ äîñë³-
äæåííÿ çñóâ³â, îñ³äàííÿ ´ðóíòó, ïðîâàë³â, òåõíî-
ãåííèõ ïóñòîò, ï³äòîïëåííÿ òåðèòîð³é òà ³íøèõ
íåáåçïå÷íèõ â åêîëîã³÷íîìó àñïåêò³ ãåîëîã³÷íèõ
ïðîöåñ³â ïî÷àëè âèêîíóâàòè ïåðåâàæíî ñèëàìè
ÄÃÅ “Äí³ïðîãåîô³çèêà” ç 1987 ð. Îñíîâíèì çàâ-
äàííÿì ö³º¿ ðîáîòè º êîíêðåòèçàö³ÿ ïåðøî÷åðãî-
âèõ ð³çíîìàñøòàáíèõ çàâäàíü åêîëîã³÷íî¿ ãåî-
ô³çè÷íî¿ äèñöèïë³íè òà ³ëþñòðàö³ÿ åôåêòèâíîñò³
ãåîô³çè÷íèõ ìåòîä³â äëÿ âèð³øåííÿ çàâäàíü òåõ-
íîãåííî¿ áåçïåêè â ìåæàõ ì³ñüêèõ àãëîìåðàö³é.

Ñó÷àñí³ ðåã³îíàëüí³ é ëîêàëüí³ çàâäàííÿ ãåî-
ô³çèêè òåõíîãåííî¿ áåçïåêè. Ñåðåä êëþ÷îâèõ ïè-
òàíü åôåêòèâíîãî âèêîðèñòàííÿ ãåîô³çè÷íèõ
ìåòîä³â â óìîâàõ ñôîðìîâàíîãî ïðèðîäíî-òåõíî-
ãåííîãî êîìïëåêñó ï³âäåííîãî ñõîäó Óêðà¿íè ðîç-
ãëÿäàþòü ïðîñòîðîâî-÷àñîâå ïðîãíîçóâàííÿ ðîç-
âèòêó ð³çíîìàñøòàáíèõ ³ ð³çíîð³äíèõ ïðîöåñ³â ó
çåìíèõ íàäðàõ íà òåêòîí³÷í³é îñíîâ³ é ñòâîðåííÿ
åêîëîã³÷íèõ ô³çèêî-ãåîëîã³÷íèõ ìîäåëåé ÿê îñíî-
âè âñüîãî ïðîöåñó äîñë³äæåííÿ ãåîëîã³÷íîãî ñå-
ðåäîâèùà ³ òåõíîñôåðè ãåîô³çè÷íèìè ìåòîäàìè.
Íå ìåíø âàæëèâîþ º ðîëü ãåîô³çè÷íèõ êðèòåð³¿â
â îö³íþâàíí³ óìîâ æèòòºä³ÿëüíîñò³ íàñåëåííÿ ç
ìåòîþ áåçïå÷íîãî âåäåííÿ ãîñïîäàðñòâà
(âèðîáíèöòâà), ðåñòðóêòóðèçàö³¿ åêîíîì³êè ³ ïå-
ðåõîäó äî ñòàëîãî ðîçâèòêó.

Ó íàø ÷àñ íàêîïè÷åíî ïîçèòèâíèé äîñâ³ä
âèð³øåííÿ âêàçàíèõ ïèòàíü íà ðåã³îíàëüíîìó
ð³âí³ ñòîñîâíî óìîâ ³íäóñòð³àëüíîãî ï³âäåííîãî
ñõîäó Óêðà¿íè, ÿêèé ´ðóíòóºòüñÿ íà: 1) âèêîðè-
ñòàíí³ êîìïëåêòó ð³çíîìàñøòàáíèõ êàðò (ñèñòåìà
âêëàäåíèõ òåëåñêîï³÷íèõ “âð³çîê”) ãóñòîòè ³íäè-
êàòîð³â ðîçëîì³â óñ³õ ô³êñîâàíèõ íà Óêðà¿íñüêî-
ìó ùèò³ ñèñòåì (çã³äíî ç [7]), ùî äàº çìîãó õàðàê-
òåðèçóâàòè ôîíîâèé ñòàí ãåîëîã³÷íîãî ñåðåäîâèùà
ùîäî íàéá³ëüø ³íòåíñèâíèõ ³ íåáåçïå÷íèõ ïðè-
ðîäíèõ ³ òåõíîãåííèõ ïðîöåñ³â, ÿê³ ìîæóòü áóòè
çàãðîçîþ äëÿ æèòòºä³ÿëüíîñò³ ëþäèíè [9]; 2) çà-
ñòîñóâàíí³ ³íòåãðàëüíîãî îö³íþâàííÿ ð³âíÿ ãåî-
ô³çè÷íî¿ ä³¿ íà á³îòó ð³âíîâàæíèõ ïðèðîäíî¿ é
òåõíîãåííî¿ ñêëàäîâèõ, ùî ôîðìóþòü âèñîêîð³â-
íåâèé ãåîô³çè÷íèé ôîí, ÿêèé âèõîäèòü çà ìåæ³
“çâè÷íîãî” äëÿ åêîñèñòåì, ëþäèíè ³ ïðèçâîäèòü
äî ïîã³ðøåííÿ óìîâ æèòòºä³ÿëüíîñò³ íàñåëåí-
íÿ [9]; 3) ñòâîðåíí³ ãðàâ³òàö³éíèõ ìîäåëåé (ñêëà-
äîâî¿ ÷àñòèíè åêîëîã³÷íî¿ ô³çèêî-ãåîëîã³÷íî¿ ìî-
äåë³) ðîäîâèù, ùî ðîçðîáëÿþòüñÿ, ³ ïðèëåãëèõ äî

íèõ òåðèòîð³é â ìåæàõ î÷³êóâàíî¿ ñôåðè òåõíî-
ãåííî¿ ä³¿ ÿê áàçè çàñòîñóâàííÿ ãðàâ³ðîçâ³äêè äëÿ
âèð³øåííÿ øèðîêîãî êîëà çàâäàíü òåõíîãåííî¿
áåçïåêè â ã³ðíè÷îäîáóâíèõ ðàéîíàõ [8]; 4) êîìï-
ëåêñíîìó ãåîô³çè÷íîìó ìîí³òîðèíãó ãåîëîã³÷íîãî
ñåðåäîâèùà â ðàéîíàõ ÀÅÑ ï³âäíÿ Óêðà¿íè òà ³í.

Ðåçóëüòàòè ðåã³îíàëüíèõ äîñë³äæåíü º îñíîâîþ
äëÿ âèð³øåííÿ ëîêàëüíèõ çàâäàíü ãåîëîãî-ãåîô³çè÷-
íîãî äîñë³äæåííÿ ì³ñüêèõ àãëîìåðàö³é. Íèæ÷å íà-
âåäåíî êîíêðåòíèé ïðèêëàä ðåçóëüòàò³â òàêèõ äî-
ñë³äæåíü íà òåðèòîð³¿ ì. Êðèâèé Ð³ã [3–5].

Âèâ÷åííÿ ï³äçåìíèõ òåõíîãåííèõ ïóñòîò äëÿ
ïðîãíîçóâàííÿ ïðîâàëüíî-çñóâíèõ ÿâèù. Âèâ÷åííÿ
íàñë³äê³â ã³ðíè÷î-ãåîëîã³÷íèõ óìîâ åêñïëóàòàö³¿
çàë³çîðóäíèõ ðîäîâèù ³, çîêðåìà, âèÿâëåííÿ òåê-
òîí³÷íèõ ïîðóøåíü ³ ðîçóù³ëüíåíèõ çîí òåêòîí³÷-
íîãî òà ë³òîëîã³÷íîãî õàðàêòåðó º íà ñüîãîäí³ àê-
òóàëüíèì çàâäàííÿì òåõíîãåííî¿ áåçïåêè â
Êðèâáàñ³ ³, â ïåðøó ÷åðãó, â ì. Êðèâèé Ð³ã.

Ïîëüîâ³ äîñë³äæåííÿ áóëè âèêîíàí³ ÄÃÅ
“Äí³ïðîãåîô³çèêà” ìåòîäàìè: åëåêòðîðîçâ³äóâàëü-
íèìè â ìîäèô³êàö³¿ àóä³îìàãí³òîòåëóðè÷íîãî çîí-
äóâàííÿ (ÀÌÒÇ) òà ðåçîíàíñíî-àêóñòè÷íîãî
ïðîô³ëþâàííÿ (ÐÀÏ) íà ïîë³ãîí³ ñêëàäóâàííÿ
â³äõîä³â áóä³âåëüíèõ ìàòåð³àë³â êîêñîõ³ì³÷íîãî
çàâîäó. Ðîáîòè ÀÌÒÇ (ðèñ. 1) âèêîíàíî â ÷àñ-

Ðèñ. 1. Ïëàí â³äïðàöüîâàíîãî ïðîñòîðó ïîêëàäó “Ñõ³äíèé”
ï³ä ïîë³ãîíîì áóä³âåëüíèõ â³äõîä³â ó ì. Êðèâèé Ð³ã: 1 –
ñó÷àñíà âîðîíêà; 2 – â³äïðàöüîâàíèé ïðîñò³ð; çîíè ìîæ-
ëèâîãî âîðîíêîóòâîðåííÿ: 3 – çà ðåçóëüòàòàìè äîñë³äæåíü
2001 ð., 4 – çà ðåçóëüòàòàìè ãåîô³çè÷íèõ äîñë³äæåíü; 5 –
ïðîô³ëü ãåîô³çè÷íèõ äîñë³äæåíü; 6 – òî÷êà ñïîñòåðåæåííÿ
ÀÌÒÇ
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òîòíîìó ä³àïàçîí³ â³ä 10 000 äî 1 Ãö ñòàíö³ºþ
MTU-5A êàíàäñüêî¿ ô³ðìè “Ôåí³êñ” ïî ñåìè
ïðîô³ëÿõ, ÿê³ ïðîõîäèëè íàä ïåðåäáà÷óâàíèìè
ïóñòîòàìè é îñëàáëåíèìè ³íòåðâàëàìè (ïóñòîòàìè
é òð³ùèíóâàòèìè çîíàìè). Ïîëîæåííÿ ïðîô³ë³â
âèçíà÷åíî ç óðàõóâàííÿì ïîâåðõíåâèõ óìîâ ä³ëÿí-
êè ðîá³ò ³ ìîæëèâîñòåé çàáåçïå÷åííÿ “íîðìàëü-
íèõ” çàçåìëåíü åëåêòðîä³â. Óñüîãî â³äïðàöüîâàíî
60 ô³çè÷íèõ òî÷îê,  ó òîìó ÷èñë³  4 êîíòðîëüí³
òî÷êè äëÿ îö³íþâàííÿ ÿêîñò³ ðîá³ò. Çà äàíèìè
êîíòðîëüíèõ âèì³ð³â ïîõèáêà âèçíà÷åííÿ ³ìïå-
äàíñó ñòàíîâèëà 4,1 %. Êðîê ñïîñòåðåæåííÿ 10 ì.
Ðåºñòðóâàëè ï’ÿòü êîìïîíåíò³â åëåêòðîìàãí³òíî-
ãî ïîëÿ (Åõ, Åó, Íõ, Íó, Íz). Äàò÷èêàìè åëåêòðè÷-
íîãî ïîëÿ áóëè ë³í³¿ MN çàâäîâæêè 10 ì, çàçåì-
ëåí³ ëàòóííèìè åëåêòðîäàìè; äàò÷èêàìè
ìàãí³òíîãî ïîëÿ – ìàãí³òí³ äàò÷èêè ÌÒÑ-30.
Òðèâàë³ñòü îäíîãî çàïèñó 15 õâ. Àçèìóòè äàò÷èê³â
ïîëÿ: õ = 0°, ó = 90°. Ïëàíîâå é âèñîòíå ïîëîæåí-
íÿ òî÷îê ÀÒÌÇ âèçíà÷àëè çà âáóäîâàíèì ó âèì³ð-
íèê MTU-5A GPS.

Ðîáîòè ìåòîäîì ÐÀÏ (ðèñ. 2, á) ïðîâåäåíî ïî
8 ïðîô³ëÿõ ³ç êðîêîì âèì³ð³â 5 ì. Ñèãíàë ðåºñò-
ðóâàëè àïàðàòóðíèì (âèì³ðþâàëüíèì) êîìïëåê-
ñîì ÐÀÏ-2008, ðîçðîáëåíèì ó ïðîöåñ³ âäîñêîíà-
ëþâàííÿ ïåðøèõ ìîäèô³êàö³é àïàðàòóðè é
âïðîâàäæåíèì ó âèðîáíèöòâî êîìïàí³ºþ “Èíòåð-
ãåîðàï” (ç 2008 ð. – GEOEXPLORE) â 2009 ð.

×àñòîòà äèñêðåòèçàö³¿ ñèãíàëó 2000 Ãö, äîâæèíà
çàïèñóâàíîãî ñèãíàëó 8192 â³äë³êè.

Çàãàëüíà ê³ëüê³ñòü ïîëüîâèõ âèì³ð³â íà
îá’ºêò³ – 158 òî÷îê. Äëÿ îö³íêè ÿêîñò³ ðîá³ò íà
10 ïóíêòàõ áóëè âèêîíàí³ ïîâòîðí³ (êîíòðîëüí³)
âèì³ðè. Çà äàíèìè êîíòðîëüíèõ âèì³ð³â ïîõèáêà
âèçíà÷åííÿ ãëèáèí íå ïåðåâèùèëà 2,5 %.

Îáðîáêà ïîëüîâèõ äîñë³äæåíü. Çà ðåçóëüòàòà-
ìè ÿê³ñíî¿ îáðîáêè âèêîíàíî ñòðàòèô³êàö³þ ãåî-
ëîã³÷íîãî ñåðåäîâèùà é ïîáóäîâàíî éîãî ìîäåëü,
ùî äàëî çìîãó îòðèìàòè äîäàòêîâó ³íôîðìàö³þ
ïðî ïðèïîâåðõíåâ³ é ãëèáèíí³ ñòðóêòóðè. Öåé
åòàï îáðîáêè íîñèòü âèêëþ÷íî ïðîôåñ³éíèé õà-
ðàêòåð, òîìó éîãî íå íàâîäèìî. Íàï³âê³ëüê³ñíà
îáðîáêà ïîëÿãàëà ó ïîáóäîâ³ ìîäåë³ ïåðøîãî íà-
áëèæåííÿ ç âèêîðèñòàííÿì ðåçóëüòàò³â ÿê³ñíî¿
îáðîáêè, òàêîæ âèêîðèñòàíî âåéâëåò-àíàë³ç åëåê-
òðîìàãí³òíèõ ïàðàìåòð³â (³ìïåäàíñó, ôàçè é îïî-
ðó). Ï³ñëÿ öèõ ïðîöåäóð ïðîâîäèëè îäíî- é
äâîâèì³ðíó ³íâåðñ³¿ (ïðîãðàìè: msu_mt1d,
MTS_Prof inv, MT-2Dtools). Ó ðåçóëüòàò³ îòðèìà-
íî âåðòèêàëüí³ ðîçð³çè çì³íè åëåêòðîìàãí³òíîãî
ïîëÿ ³ç ãëèáèíîþ.

Äàí³, îòðèìàí³ çà ìåòîäîì ÐÀÏ, îáðîáëÿëè çà
äâîìà àëãîðèòìàìè àíàë³çó ïåðâèííî¿ ³íôîð-
ìàö³¿ – äî ãëèáèí 50 ³ 300 ì. Ïåðøèé àëãîðèòì
(ãëèáèíà 50 ì) îð³ºíòîâàíèé íà âèä³ëåííÿ
ãðàä³ºíòíèõ çîí ñïåêòðàëüíèõ àìïë³òóä. Çà éîãî

Ðèñ. 2. Ãåîåëåêòðè÷íà ìîäåëü ðîçð³çó ïî ïðîô³ëþ 1: à – çà äàíèìè ÀÌÒÇ; á – ÷àñòîòíî-ñïåêòðàëüíèé ÐÀÏ-ðîçð³ç
à á
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âèêîðèñòàííÿ ìåæ³ áëîê³â ç ð³çíèìè ô³çèêî-ìå-
õàí³÷íèìè âëàñòèâîñòÿìè ó âåðõí³é ÷àñòèí³ ðîç-
ð³çó ïðîÿâëÿþòüñÿ íàéá³ëüø êîíòðàñòíî. Çà äðó-
ãèì àëãîðèòìîì  çðîáëåíî ñïðîáó â³çóàë³çàö³¿
àìïë³òóä ÷àñòîòíîãî ñïåêòðà – çà òàêîãî ï³äõîäó
ç’ÿâëÿºòüñÿ ìîæëèâ³ñòü â³çóàë³çàö³¿ ïàðàìåòð³â
ðîçð³çó â á³ëüø ãëèáèííîìó ä³àïàçîí³.

Îñëàáëåí³ íåîäíîð³äíîñò³ â ìàñèâ³ âèä³ëÿëè
çà ðåçóëüòàòàìè ñï³ëüíîãî àíàë³çó âñ³õ âàð³àíò³â
îáðîáêè ÐÀÏ ³ ðåçóëüòàò³â ÀÌÒÇ. Ïðè öüîìó âè-
ð³øóâàëè äâà çàâäàííÿ:
- âèâ÷åííÿ âåðõíüî¿ ÷àñòèíè ðîçð³çó äëÿ âèä³-

ëåííÿ ä³ëÿíîê âîðîíêîóòâîðåííÿ;
- âèâ÷åííÿ á³ëüø ãëèáèííî¿ ÷àñòèíè ðîçð³çó

(äî 300 ì) ç ìåòîþ ç’ÿñóâàííÿ âïëèâó â³äïðà-
öüîâàíèõ  ã³ðíè÷èõ âèðîáîê íà ïðîöåñè ¿õ êó-
ïîëîôîðìóâàííÿ é óòâîðåííÿ ðîçóù³ëüíåíèõ
çîí.
Ïåðåäáà÷óâàí³ ä³ëÿíêè âîðîíêîóòâîðåííÿ âèä³-

ëÿëè çà çíèæåíèìè çíà÷åíÿìè îïîðó (1–10 Îì·ì)
çà ìåòîäîì ÀÌÒÇ ³ çà ðåçóëüòàòàìè ìîðôîñòðóê-
òóðíîãî àíàë³çó ÐÀÏ-ðîçð³ç³â – ìîðôîëîã³¿ çîí
ï³äâèùåíèõ ãðàä³ºíò³â ÷àñòîòíèõ ñïåêòð³â. Ïåðåä-
áà÷óâàí³ ä³ëÿíêè â³äïðàöüîâàíîãî ïðîñòîðó é
ñïðè÷èíåí³ íèì ä³ëÿíêè ðîçóù³ëüíåíèõ çîí âè-
ÿâëÿëè çà âèñîêèìè çíà÷åííÿìè îïîðó â³ä 200 äî
1000 Îì·ì çà ìåòîäîì ÀÌÒÇ ³ ÿê ñòðóêòóðí³ îñîá-

ëèâîñò³ ÷àñòîòíîãî ñïåêòðà òà éîãî àìïëèòóä çà
ìåòîäîì ÐÀÏ.

Íà ïðîô³ë³ 1 çà ìåòîäîì ÀÌÒÇ (ðèñ. 2, à) â
³íòåðâàëàõ ï³êåò³â 101–110, 112–113, 120–122 âè-
ä³ëåíî 3 çîíè, çà ìåòîäîì ÐÀÏ (ðèñ. 2, á, 3, à) â
³íòåðâàëàõ ï³êåò³â 101–104, 107–109, 111–113 ³
118–122 – 4 çîíè. Ó êîíòóðàõ öèõ çîí ïåðåäáà-
÷àºòüñÿ ðîçâèòîê ïðîöåñ³â âîðîíêîóòâîðåííÿ. Ç îã-
ëÿäó íà òå, ùî êðîê ñïîñòåðåæåíü çà ìåòîäîì ÐÀÏ
äåòàëüí³øèé, í³æ çà ìåòîäîì ÀÌÒÇ, ³ äèôåðåí-
ö³àö³ÿ âåðõíüî¿ ÷àñòèíè ðîçð³çó íàáàãàòî âèùà, ïå-
ðåäáà÷àºòüñÿ ³ñíóâàííÿ 4 çîí â ³íòåðâàëàõ ãëèáèí
â³ä 2,5 äî 35 ì. Â ³íòåðâàë³ ãëèáèí 70–120 ì ïðî-
ãíîçóºìî 2 ä³ëÿíêè â³äïðàöüîâàíîãî ïðîñòîðó –
ï³âí³÷íó ³ ï³âäåííó. Ä³ëÿíêè ð³çíÿòüñÿ âèñîêèì
çíà÷åííÿì îïîðó (300–500 Îì·ì), çì³ííîþ àìïë³-
òóäîþ, ÷àñòîòíèì ñïåêòðîì, à òàêîæ ìîðôîëîã³÷-
íèìè õàðàêòåðèñòèêàìè ñïåêòðàëüíîãî “ðàñòðà” ó
êîëüîðîâî-ò³íüîâîìó ïîäàíí³ òà ³íòåðïðåòîâàí³ ÿê
“ä³ëÿíêè ç ï³äâèùåíîþ ïîðèñò³ñòþ”.

Íà ï³âí³÷í³é ä³ëÿíö³ âèÿâëåíî ïåðø³ òðè ç
ïåðåäáà÷óâàíèõ çîí âîðîíêîóòâîðåííÿ, íà ï³âäåí-
íîìó – ÷åòâåðòà ç íèõ. Ó ï³âäåíí³é ÷àñòèí³ ïðî-
ô³ëþ äîñèòü ÷³òêî çàô³êñîâàíî ë³í³éíó êðóòîïà-
äàþ÷ó íà ï³âí³÷ ñòðóêòóðó (ðèñ. 2, 3, à). Öÿ
ñòðóêòóðà ìîæå â³äïîâ³äàòè ðîçëîìó, ÿêèé ðîçä³-
ëÿº ëåæà÷èé ³ âèñÿ÷èé áëîêè ðóäíîãî ò³ëà.

Ðèñ. 3. ×àñòîòíî-ñïåêòðàëüí³ ÐÀÏ-ðîçð³çè äî ãëèáèíè 50 ì: à – ïðîô³ëü 1; á – ïðîô³ëü 2; â – ïðîô³ëü 5
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Íà ïðîô³ë³ 2 (ðèñ. 4 à, á) ïåðåäáà÷àºìî äâ³
çîíè âîðîíêîóòâîðåííÿ é îäíó ä³ëÿíêó â³äïðàöüî-
âàíîãî ïðîñòîðó. Ïåðøó (ï³âí³÷íó) çîíó âîðîíêî-
óòâîðåííÿ ïðîãíîçóºìî â ³íòåðâàë³ ï³êåò³â 201–
203, ï³âí³÷íà ÷àñòèíà äðóãî¿ çîíè äîñòàòíüî ÷³òêî
ïðîÿâëÿºòüñÿ íà ï³âäåíü â³ä ï³êåòà 204. Â ³íòåð-
âàëàõ ãëèáèí 140–190 ì ì³æ ï³êåòàìè 202–203
âèä³ëåíî àíîìàë³þ äî 250 Îì·ì, ÿêó ³íòåðïðåòóº-
ìî ÿê ä³ëÿíêó â³äïðàöüîâàíîãî ïðîñòîðó. Ç îãëÿ-
äó íà éîãî â³äîáðàæåííÿ íà ÐÀÏ-ðîçð³çàõ, ïðî-
ô³ëåì ïåðåñ³÷åíî êðàéîâó ÷àñòèíó öüîãî ïðîñòîðó
(äèâ. ðèñ. 3, á).

Íà ä³ëÿíö³ ïðîô³ëþ ì³æ ï³êåòàìè 203–204
÷³òêî çàô³êñîâàíî âåðòèêàëüíó ñòðóêòóðó ç óÿâ-
íèì îïîðîì â³ä 40 äî 80 Îì·ì, íà ÐÀÏ-ðîçð³ç³
âîíà â³äîáðàæåíà ñåð³ºþ ëîêàëüíèõ àíîìàë³é â
³íòåðâàë³ ãëèáèí  â³ä 20 äî 150 ì ³ ïåðåðèâàºòüñÿ
íà ä³ëÿíö³ â³äïðàöüîâàíîãî ïðîñòîðó. Ìîæíà ïðè-
ïóñòèòè, ùî ñòðóêòóðà óòâîðèëàñü óíàñë³äîê
³íô³ëüòðàö³éíèõ ³ ñóôîç³éíèõ ïðîöåñ³â. Ëîêàëüí³
àíîìàë³¿ àìïë³òóä ÷àñòîòíîãî ñïåêòðà ó öüîìó âè-
ïàäêó ìîæíà ðîçãëÿäàòè ÿê “ïðîì³æí³ êàìåðè”,
â ÿêèõ òèì÷àñîâî íàãðîìàäæóºòüñÿ òîíêîçåðíèñ-
òèé ìàòåð³àë, òðàíñïîðòîâàíèé â ïðîöåñ³ ñóôîç³¿ ç
âåðõí³õ øàð³â ðîçð³çó.

Íà ïðîô³ë³ 3 (íå íàâåäåíî) ïåðåäáà÷àëè 3
çîíè âîðîíêîóòâîðåííÿ é 1 ä³ëÿíêó â³äïðàöüîâà-
íîãî ïðîñòîðó. Ïðîãíîçîâàí³ ä³ëÿíêè â³äïðàöüî-
âàíîãî  ïðîñòîðó ïðîñòåæåíî íà âñüîìó ïðîô³ë³ â
³íòåðâàë³ ãëèáèí â³ä 175 äî 245 ì.

Ó öåíòðàëüí³é ÷àñòèí³ ïðîô³ëþ (ì³æ ï³êåòàìè
301 ³ 304) íà ãëèáèíàõ â³ä 40 äî 110 ì ÷³òêî âèÿâ-
ëÿºòüñÿ àíîìàë³ÿ äî 500 Îì·ì, ïîä³áíà äî àíî-

ìàë³¿  ïî  ïðîô³ëþ 2. Ïîð³âíÿíî ç íåþ ïðîñòîðîâ³
ðîçì³ðè ëîêàëüíèõ àíîìàë³é ó ÐÀÏ-ðîçð³ç³ ïî
ïðîô³ëþ 3 óäâ³÷³ ïåðåâèùóþòü ðîçì³ðè àíàëîã³÷-
íèõ àíîìàë³é, âèä³ëåíèõ íà ïðîô³ë³ 2. Ïðèðîäà
öèõ àíîìàë³é ìîæå áóòè çóìîâëåíà âïëèâîì ä³ëÿ-
íîê â³äïðàöüîâàíîãî ïðîñòîðó, à òàêîæ ³íô³ëüòðà-
ö³éíî-ñóôîç³éíèìè ïðîöåñàìè. Ìàñøòàá  ïðîâå-
äåíèõ  äîñë³äæåíü  íå äàº çìîãè òëóìà÷èòè ¿õ
îäíîçíà÷íî.

Íà ïðîô³ë³ 4 ³íòåðïðåòîâàíî 2 çîíè âîðîíêî-
óòâîðåííÿ (çà äàíèìè ÀÌÒÇ – ò³ëüêè 1, ï³êåòè
404–405). Ó ìåæàõ óñüîãî ïðîô³ëþ â ³íòåðâàë³
ãëèáèí 220–255 ì ïðîãíîçóºìî êðàéîâó (çàõ³äíó)
÷àñòèíó â³äïðàöüîâàíîãî ïðîñòîðó. Çà ìîðôî-
ëîã³÷íèìè é àìïë³òóäíèìè õàðàêòåðèñòèêàìè àíî-
ìàë³¿ ìîæíà ïðèïóñòèòè, ùî â³äïðàöüîâàíèé
ïðîñò³ð çíà÷íîþ ì³ðîþ çàïîâíåíèé.

Íà  ïðîô³ë³ 5 ä³ëÿíêè  â³äïðàöüîâàíîãî  ïðîñ-
òîðó âèä³ëåíî â ³íòåðâàë³ ãëèáèí â³ä 180 äî 265 ì
(ðèñ. 5, à, á). “Ðîçäóâ” ö³º¿  çîíè  ÷³òêî  ïðîÿâ-
ëÿºòüñÿ  â  ³íòåðâàë³  ï³êåò³â 501–503. Ïîòóæí³ñòü
çîíè ð³çêî çìåíøóºòüñÿ ó ï³âäåííîìó íàïðÿìêó.
Ñóáâåðòèêàëüíó ñåð³þ ëîêàëüíèõ ÐÀÏ-àíîìàë³é
â ³íòåðâàë³ ãëèáèí â³ä 25 äî 170 ì  òðàêòóºìî ÿê
íàñë³äîê  àêòèâíîãî  ïðîÿâó ³íô³ëüòðàö³éíî-ñó-
ôîç³éíèõ ïðîöåñ³â (ðèñ. 5, á).

Íà  ïðîô³ë³ 6  â³äïðàöüîâàíèé ïðîñò³ð  ïåðåä-
áà÷àºìî íà  ä³ëÿíö³  â³ä ï³êåòà 601 äî ï³êåòà 610 â
³íòåðâàë³ ãëèáèí â³ä 130 äî 230 ì. Åï³öåíòð çîíè
çíàõîäèòüñÿ â öåíòðàëüí³é ÷àñòèí³ ïðîô³ëþ ì³æ
ï³êåòàìè 604 ³ 607.

Íà  ïðîô³ëÿõ 7 ³ 8 â ³íòåðâàëàõ,  çóìîâëåíèõ
â³äïðàöüîâàíèì  ïðîñòîðîì,  àíîìàë³é  íå  âèÿâ-

Ðèñ. 4. Ãåîåëåêòðè÷íà ìîäåëü ðîçð³çó ïî ïðîô³ëþ 2: à – çà äàíèìè ÀÌÒÇ; á – ÷àñòîòíî-ñïåêòðàëüíèé ÐÀÏ-ðîçð³ç
à á
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ëåíî.  Ëîêàëüí³  àíîìàë³¿,  çàô³êñîâàí³  â öåíò-
ðàëüí³é  ÷àñòèí³  ïðîô³ëþ,  ìîæëèâî,  ïîâ’ÿçàí³ ç
íåîäíîð³äíîñòÿìè ô³çèêî-ìåõàí³÷íèõ âëàñòèâîñ-
òåé ðîçð³çó, ùî ñôîðìóâàëèñÿ â ïðîöåñ³ ïåðåì³ùåí-
íÿ ìàòåð³àëó  ï³ä ÷àñ “çàïîâíåííÿ” â³äïðàöüî-
âàíîãî ïðîñòîðó (ã³ðíè÷èõ âèðîáîê,  ðîçòàøîâàíèõ
ó íàïðÿìêó íà ï³âäåííèé ñõ³ä â³ä ïðîô³ëþ 7).

Ó ðàç³ “ðîçâàíòàæåííÿ” öèõ ïðîì³æíèõ êà-
ìåð ó ðåçóëüòàò³ ïåðåì³ùåííÿ ìàòåð³àëó äî á³ëüø
ãëèáèííèõ øàð³â ìîæóòü “âèíèêíóòè” ïðîöåñè
âîðîíêîóòâîðåííÿ. Çàâåðøåííÿ îïèñàíîãî âèùå
áàãàòîñòóï³í÷àñòîãî (öèêë³÷íîãî) ïðîöåñó éìî-
â³ðíî ò³ëüêè ó âèïàäêó ïîâíîãî çàïîâíåííÿ âè-
ñîêîïîðèñòèì ìàòåð³àëîì â³äïðàöüîâàíèõ ã³ðíè-
÷èõ âèðîáîê ³ ïåðåõîäó ñåðåäîâèùà â ñòàí
ð³âíîâàãè.

Âèñíîâêè. Íàêîïè÷åíî ïîçèòèâíèé äîñâ³ä âè-
ð³øåííÿ ïèòàíü ãåîô³çèêè òåõíîãåííî¿ áåçïåêè
ñòîñîâíî óìîâ ³íäóñòð³àëüíîãî ï³âäåííîãî ñõîäó
Óêðà¿íè. Ðåçóëüòàòè öèõ äîñë³äæåíü º îñíîâîþ
óñï³øíîãî ëîêàëüíîãî ãåîëîãî-ãåîô³çè÷íîãî âè-
â÷åííÿ òà ñòâîðåííÿ ìîí³òîðèíãó çñóâ³â, îñ³äàííÿ
´ðóíò³â, ï³äòîïëåííÿ òà ³íøèõ íåáåçïå÷íèõ â åêî-
ëîã³÷íîìó àñïåêò³ ãåîëîã³÷íèõ ïðîöåñ³â ³ ïðèðîä-
íî-òåõíîãåííèõ êîìïëåêñ³â ç óæå ñôîðìîâàíîþ
ãîñïîäàðñüêîþ ³íôðàñòðóêòóðîþ òà ð³âíåì çàáðóä-
íåííÿ íàâêîëèøíüîãî ñåðåäîâèùà.

Âàæëèâèì çàâäàííÿì ã³ðíè÷îäîáóâíî¿ ãàëóç³
êð³ì âèäîáóòêó ðóäè º òàêîæ ïðîãíîçóâàííÿ ã³ðíè-
÷î-ãåîëîã³÷íèõ óìîâ åêñïëóàòàö³¿ ðîäîâèù ³, çî-
êðåìà, âèÿâëåííÿ ð³çíîàìïë³òóäíèõ òåêòîí³÷íèõ
ïîðóøåíü, ðîçóù³ëüíåíèõ çîí, ïðîâàëüíî-çñóâíèõ
ÿâèù, âèçíà÷åííÿ ïóñòîò òåêòîí³÷íîãî ³ ë³òîëîã³÷-

íîãî õàðàêòåðó, çîí ï³äòîïëåííÿ, ÿê³ ì³ñòÿòü íå-
áåçïåêó, çîêðåìà, äëÿ æèòåë³â Êðèâáàñó.

Íàâåäåíèé ïðèêëàä óñï³øíîãî çàñòîñóâàííÿ
ãåîåëåêòðè÷íèõ äîñë³äæåíü íà ïîë³ãîí³ ñêëàäóâàí-
íÿ â³äõîä³â áóä³âåëüíèõ ìàòåð³àë³â ñâ³ä÷èòü ïðî
äîñòàòíüî âèñîêó åôåêòèâí³ñòü ãåîô³çè÷íèõ ìå-
òîä³â ï³ä ÷àñ ïîøóê³â â³äïðàöüîâàíîãî ïðîñòîðó
òà çîí ìîæëèâîãî âîðîíêîóòâîðåííÿ íàä íèìè äëÿ
ïîïåðåäæåííÿ íåáåçïå÷íèõ ãåîåêîëîã³÷íèõ ÿâèù.
Íàÿâí³ñòü öèõ òåõíîãåííèõ óòâîðåíü ïåâíîþ
ì³ðîþ â³äáèâàºòüñÿ ³ íà ã³äðîãåîëîã³÷íîìó ðåæèì³
òåðèòîð³¿, ÿêèé, ó ñâîþ ÷åðãó, íåãàòèâíî âïëèâàº
íà âîäîçàáåçïå÷åííÿ òåðèòîð³¿.
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Àíàëèçèðóþòñÿ âîçìîæíîñòè ýôôåêòèâíîãî ïðèìåíåíèÿ êîìïëåêñà ãåîôèçè÷åñêèõ ìåòîäîâ ïðè èçó÷åíèè âëèÿ-
íèÿ òåõíîñôåðû íà ãåîëîãè÷åñêóþ ñðåäó è ðåøåíèè çàäà÷ òåõíîãåííîé áåçîïàñíîñòè. Â êà÷åñòâå ïðèìåðà ðàñ-
ñìîòðåíû ðåçóëüòàòû âûïîëíåíèÿ ðàáîò ãåîýëåêòðè÷åñêèìè ìåòîäàìè Äíåïðîïåòðîâñêîé ãåîôèçè÷åñêîé ýêñ-
ïåäèöèåé “Äíåïðîãåîôèçèêà” ïðè êàðòèðîâàíèè ìàññèâîâ ãîðíûõ ïîðîä ñ öåëüþ âûÿâëåíèÿ ïóñòîò è ìåñò
âîçìîæíîãî âîðîíêîîáðàçîâàíèÿ íà ïîëèãîíå ñêëàäèðîâàíèÿ îòõîäîâ ñòðîèòåëüíûõ ìàòåðèàëîâ êîêñîõèìè÷å-
ñêîãî çàâîäà. Äëÿ ðåøåíèÿ ïîñòàâëåííûõ çàäà÷ èñïîëüçîâàëñÿ êîìïëåêñ ãåîôèçè÷åñêèõ ìåòîäîâ, êîòîðûé âêëþ-
÷àë àóäèìàãíèòîòåëëóðè÷åñêîå çîíäèðîâàíèå è ðåçîíàíñíî-àêóñòè÷åñêîå ïðîôèëèðîâàíèå. Èçëîæåíû âîçìîæ-
íîñòè ãåîýëåêòðè÷åñêèõ ìåòîäîâ ïðè îöåíêå ïðîöåññîâ âîðîíêîîáðàçîâàíèÿ è ïîèñêå ïîäçåìíûõ ïóñòîò â
ìàññèâàõ ãîðíûõ ïîðîä, îïèñàíû ìåòîäèêà âûïîëíåíèÿ ïîëåâûõ ðàáîò, ðåçóëüòàòû îáðàáîòêè è ãîðíî-ãåîëîãè-
÷åñêîé èíòåðïðåòàöèè äàííûõ ýòèõ ìåòîäîâ. Óñòàíîâëåíî, ÷òî ãîðíûå âûðàáîòêè èíòåíñèâíî âîçäåéñòâóþò íà
ñîñòîÿíèå èçó÷àåìûõ ìàññèâîâ ïðîñòðàíñòâà, íà ðàçâèòèå “íåîòåêòîíè÷åñêèõ” ïðîöåññîâ, èçìåíåíèå ãèäðîäè-
íàìè÷åñêîãî ðåæèìà êàê ïîäçåìíûõ, òàê è ãðóíòîâûõ âîä. Ýòè èçìåíåíèÿ âûçûâàþò èíòåíñèâíóþ äèôôåðåí-
öèàöèþ ôèçèêî-ìåõàíè÷åñêèõ ñâîéñòâ ñðåäû è îáðàçîâàíèå îñëàáëåííûõ çîí, â êîòîðûõ ìîæåò ïðîèçîéòè
ïðîñàäêà ïîâåðõíîñòè.

Êëþ÷åâûå ñëîâà: Êðèâîðîæñêèé áàññåéí, ïóñòîòà, âîðîíêà, àóäèìàãíèòîòåëëóðè÷åñêîå çîíäèðîâàíèå, ðåçîíàíñ-
íî-àêóñòè÷åñêîå ïðîôèëèðîâàíèå.

APPLICATION OF GEOPHYSICAL TECHNOLOGIES IN SOLVING VARIOUS PROBLEMS
OF TECHNOGENIC SAFETY

P.I. Pigulevskiy2, V.K. Svystun1, S.P. Pakhomov1, O.K. Tyapkin3, A.S. Kyryliuk3

1Dnepropetrovsk geophysical expedition “Dneprogeofizika” SGE “Ukrgeofizika”, 1 Geophysical Str.,
Dnepropetrovsk 49057, Ukraine, e-mail:dpge@ukr.net
2Institute of Geophysics, National Academy of Sciences of Ukraine, 32 Palladin Ave., Kyiv 03680, Ukraine,
e-mail:pigulev@ua.fm
3Institute for Nature Management Problems and Ecology of NAS of Ukraine, 6 Moscovskaya Str.,
Dnepropetrovsk 49000, Ukraine, e-mail:ippe-main@svitonline.com

Purpose. The purpose of the paper is to investigate the possibility of effective application of geophysical methods for
detection and mapping in the areas of active mining of mineral deposits (with open-pit or mining methods), sites of
common natural and man-made cavities and areas of possible formation of craters; to carry out experimental geophysical
investigations on the territory of the Kryvyi Rih iron ore basin.
Design/methodology/approach. Experimental studies were carried out using audio-magneto-telluric sounding (AMTS)
and resonance-acoustic profiling (RAP). AMTS works were done in the frequency range from 1 to 10 000 Gts with station
MTU-5A Canadian company “Phoenix” on the profiles located above the estimated cavities and weak intervals (fractured

8. Òÿïêèí Î.Ê. Ïðèìåíåíèå ãðàâèðàçâåäêè äëÿ îöåíêè
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zones). Five components of the electromagnetic field (Ex, Ey, Hx, Hy, Hz) were recorded. The duration of a single-recording
was 15 minutes. The RAP measurements were carried out by a hardware complex RAP-2008 at a sampling rate of
2000 Hz signal, the length of the recorded signal being 8,192 responses.
Findings. Anomalous zones associated with the presence of man-made cavities represented as long abandoned mine
workings were discovered and mapped within the surveyed area on the landfill of waste disposal of building materials at the
Kryvyi Rih Coke Plant. The places of potential craters above them were detected. Identification of the areas of possible
crater formation was carried out with low resistance (1–10 Ohm·m) using AMTS method, and with morphology of the
areas of high gradients of the frequency spectra for RAP-sections. Detection of prospective areas of underground cavities
and the resulting decompressed zones was conducted with a high resistance of 200 to 1000 Ohm·m using AMTS method
and with structural characteristics of the frequency spectrum and amplitude (RAP method). The results show that the mine
workings had an intense impact on the environment, triggering “neotectonic” processes and changing the hydrodynamic
conditions of the underground and ground water. These changes caused an intense differentiation of physical-mechanical
properties of the geological environment and zones formation, weakness leading to drawdown in the projections to their
surface.
Practical value/implications. The proposed technology permits to quickly detect and map the areas of crater formation
and underground cavities of natural and anthropogenic origin within urban agglomerations. Recommendations should be
given to urban development organizations on developing the area over exhaust underground workings and near large open
pits.

Keywords: Kryvyi Rih basin, cavity, crater, audio-magneto-telluric sounding (AMTS), resonance-acoustic profiling (RAP).
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