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Ðåôåðàò. Â ñâÿçè ñ ó÷àñòèâøèìèñÿ ñëó÷àÿìè ïðîÿâëåíèÿ ñåéñìè÷åñêîé àêòèâíîñòè è èõ 
êàòàñòðîôè÷åñêèìè ïîñëåäñòâèÿìè, ñ ó÷åòîì îïóáëèêîâàííûõ ìàòåðèàëîâ î ñèëüíûõ çåìëåòðÿñåíèÿõ â 
Àíòàðêòèäå (1998 ãîä), Êàëèíèíãðàäñêîé îáëàñòè (2004 ãîä), Êèòàå (2008 ãîä), Êèðãèçèè (2008 ãîä), 
Þæíîì Ïàêèñòàíå (2008 ãîä) è ìíîãèõ äðóãèõ ïðåäñòàâëåí àíàëèç âëèÿíèÿ ñåéñìè÷åñêîãî ïðîöåññà íà 
ýôôåêòû â îêîëîçåìíîé ïëàçìå. Ïðåäëîæåíà íîâàÿ ãèïîòåçà ñâÿçè â ñèñòåìå ëèòîñôåðà–ãåîìàãíèòíîå 
ïîëå, îñíîâàííàÿ íà âçàèìîäåéñòâèè äâèæóùèõñÿ òåêòîíè÷åñêèõ ïëèò ñ ìàãíèòíûì ïîëåì Çåìëè. Ïî 
ìåðå ðàçâèòèÿ ñåéñìè÷åñêîãî ïðîöåññà óâåëè÷èâàåòñÿ ëèíåéíàÿ ñêîðîñòü äåôîðìàöèè òåêòîíè÷åñêîé 
ïëèòû, ÷òî ïðèâîäèò ê èçìåíåíèþ ôîðìû ñèëîâîé ëèíèè ãåîìàãíèòíîãî ïîëÿ, êîòîðàÿ, îáëàäàÿ 
óïðóãîñòüþ, ñòðåìèòñÿ ïðèíÿòü ñâîþ ïåðâîíà÷àëüíóþ ôîðìó. Èçìåíåíèå ôîðìû ñèëîâîé ëèíèè 
ãåîìàãíèòíîãî ïîëÿ ïðèâîäèò ê âîçíèêíîâåíèþ êîëåáàòåëüíîãî ïðîöåññà ïîñëåäíåé (ñòîÿ÷àÿ âîëíà). Â 
êðèòè÷åñêèé ìîìåíò âðåìåíè, êîãäà äîñòèãàåòñÿ ïðåäåë íàïðÿæåíèÿ ïðî÷íîñòè ïîðîä, ïðîèñõîäèò 
íàðóøåíèå ñïëîøíîñòè, èëè ðàçðûâ, çåìíîé êîðû ñ ðåçêèì óâåëè÷åíèåì àìïëèòóäû êîëåáàíèé ñèëîâîé 
ãåîìàãíèòíîé ëèíèè. Ïðåäñòàâëåíû ðåçóëüòàòû ìîäåëèðîâàíèÿ ïóëüñàöèé Z-ñîñòàâëÿþùåé 
ãåîìàãíèòíîãî ïîëÿ, ïîäòâåðæäàþùèå ïðÿìóþ ñâÿçü ìåæäó ïðîòåêàþùèì ñåéñìè÷åñêèì ïðîöåññîì è 
âîçìóùåíèåì ìàãíèòíîãî ïîëÿ Çåìëè. Ïîëó÷åííûå îöåíêè õîðîøî ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè 
èçìåðåíèé ïóëüñàöèé ãåîìàãíèòíîãî ïîëÿ íà ñòàíöèè Àêàäåìèê Âåðíàäñêèé ïåðåä ñèëüíûì êîðîâûì 
çåìëåòðÿñåíèåì â Àíòàðêòèäå 25 ìàðòà 1998 ãîäà (Áàõìóòîâ, Ñåäîâà, Ìîçãîâàÿ, 2003).
Êëþ÷åâûå ñëîâà: àêóñòè÷åñêèå è ãðàâèòàöèîííûå âîëíû, çåìëåòðÿñåíèå, ìàãíèòíîå ïîëå Çåìëè, 
ïóëüñàöèè Z-ñîñòàâëÿþùåé ãåîìàãíèòíîãî ïîëÿ

Ã³ïîòåçà çâ'ÿçêó ñåéñì³÷íîãî ïðîöåñó, ùî ïðîò³êàº, ç ïóëüñàö³ÿìè ãåîìàãí³òíîãî ïîëÿ. Þ.Á. 
Áðîäñüêèé, Â.Ï. Ãàííîøèí
Ðåôåðàò. Ó çâ'ÿçêó ç âèïàäêàìè ïðîÿâó ñåéñì³÷íî¿ àêòèâíîñò³, ùî ïî÷àñò³øàëè, òà ¿õ êàòàñòðîô³÷íèìè 
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The hypothesis of the relationship between the current seismic process and the geomagnetic field 
pulsations by Yu.B. Brodsky, V.P. Gannoshyn
Abstract. With respect to the increased frequency of the seismic  activity symptoms and their disastrous 
aftereffects and taking into account the publications devoted to severe earthquakes in the Antarctics (1998), 
Kaliningrad oblast (2004), China (2008), Kirghizia (2008), South Pakistan (2008) and other places, the paper 
presents the analysis of the influence of the seismic process on the effects in the circumterrestrial  plasma. The 
authors propose a new hypothesis of the relationship in the lithosphere – geomagnetic field system which  is 
based on the interaction between the moving tectonic plates and the Earth's magnetic field. Alongside with the 
seismic process development the linear velocity of the tectonic plate deformation is increasing which results in 
the change in the shape of the geomagnetic field intensity line, which, though elastic, is trying to take its initial 
shape. The changes in the shape of the geoamagnetic field intensity line brings about the appearance of the 
oscillation process of the latter (the so-called stationary wave). In the critical moment of time, when the rock 
reaches its  ultimate stress limit, one can observe the discontinuity or the Earth's crust fault which is accompanied  
by a rapid increase in the oscillation  amplitude of the force geomagnetic line. The paper also presents the results 
of modelling the pulsations of the geomagnetic field  Z-component, the above testifying to a direct relationship 
and the disturbance of the Earth's magnetic field. The estimates obtained are nicely coordinated with the results of 
geomagnetic field pulsation measurements which were  carried out on the Academician Vernadsky station before 

ththe severe crust earthquake in the Antarctics on the 25  of  March 1998 (Bakhmutov, Sedova, Mozgovaya, 2003).
Key words: acoustic and gravitation waves, earthquake, Earth's magnetic field, pulsations of the geomagnetic 
force line Z-component.

1. Ââåäåíèå

Îäíà èç âàæíåéøèõ ïðîáëåì ýêîëîãè÷åñêîé áåçîïàñíîñòè, ñâÿçàííàÿ ñî 
ñâîåâðåìåííûì ïðåäóïðåæäåíèåì ãîòîâÿùåãîñÿ çåìëåòðÿñåíèÿ, ïîêà åùå îñòàåòñÿ 
íåðåøåííîé. Êàòàñòðîôè÷åñêèå ïîñëåäñòâèÿ ýòîãî ïðèðîäíîãî ÿâëåíèÿ âûâîäÿò çàäà÷ó ïîèñêà 
èíôîðìàòèâíûõ ïðåäâåñòíèêîâ çåìëåòðÿñåíèÿ íà âåäóùåå ìåñòî. Òàêàÿ çàäà÷à ïðåäïîëàãàåò 
âûÿâëåíèå ðàçëè÷íûõ ãåîôèçè÷åñêèõ ýôôåêòîâ, âîçíèêàþùèõ â ïåðèîä ïðîòåêàíèÿ 
ñåéñìè÷åñêîãî ïðîöåññà, èõ äàëüíåéøóþ èíòåðïðåòàöèþ ñ öåëüþ ðàçðàáîòêè íîâûõ ìåòîäîâ 
ïðîãíîçèðîâàíèÿ.

Çåìëåòðÿñåíèå – ýòî äîñòàòî÷íî äëèòåëüíûé ïðîöåññ, êîòîðûé ñîïðîâîæäàåòñÿ 
ðàçíîîáðàçíûìè ãåîôèçè÷åñêèìè ÿâëåíèÿìè, ïðîÿâëÿþùèìèñÿ íå òîëüêî â íåäðàõ Çåìëè, 
îòäåëüíûõ ó÷àñòêàõ ëèòîñôåðû, íî è â ãèäðîñôåðå, áèîñôåðå, àòìîñôåðå, âêëþ÷àÿ åå âåðõíèå 
ñëîè – èîíîñôåðó. Ïîýòîìó çåìëåòðÿñåíèå íåîáõîäèìî ðàññìàòðèâàòü êàê ñîáûòèå, êîòîðîå 
ïðèâîäèò ê íàðóøåíèþ ðàâíîâåñèÿ â ñèñòåìå ñâÿçàííûõ îáîëî÷åê Çåìëè è îêîëîçåìíîãî 
ïðîñòðàíñòâà.

Ê íàñòîÿùåìó ìîìåíòó ñôîðìèðîâàëèñü äâà ïîëÿðíûõ ìíåíèÿ èññëåäîâàòåëåé ïî 
ïîâîäó ïðåäâåñòíèêîâ çàðîäèâøåãîñÿ çåìëåòðÿñåíèÿ. Ïåðâîå ìíåíèå îñíîâàíî íà òîì, ÷òî 
èñòî÷íèê çåìëåòðÿñåíèÿ íàõîäèòñÿ âíóòðè çåìíîé êîðû, âòîðîå – ÷òî èñòî÷íèêîì 
çåìëåòðÿñåíèÿ ÿâëÿåòñÿ ãåîôèçè÷åñêîå âîçäåéñòâèå Ñîëíöà è ìåæïëàíåòíîãî ìàãíèòíîãî 
ïîëÿ.

Â ñâÿçè ñ ýòèì àâòîðû íàïðàâèëè ñâîè èññëåäîâàíèÿ íà îáîñíîâàíèå ïðåäëîæåííîé 
ãèïîòåçû ñâÿçè äâèæóùèõñÿ òåêòîíè÷åñêèõ ïëèò ñ ïóëüñàöèÿìè ãåîìàãíèòíîãî ïîëÿ äî è âî 
âðåìÿ çåìëåòðÿñåíèÿ.

2. Êðàòêèé àíàëèç èçâåñòíûõ ãèïîòåç ñâÿçè â ñèñòåìå 
ëèòîñôåðà–àòìîñôåðà–èîíîñôåðà

Ðàññìîòðèì è ïðîâåäåì àíàëèç èçâåñòíûõ ãèïîòåç ñâÿçè â ñèñòåìå 
ëèòîñôåðà–àòìîñôåðà–èîíîñôåðà â ïåðèîä ïîäãîòîâêè è âîçíèêíîâåíèÿ çåìëåòðÿñåíèÿ 
(Ëèïåðîâñêèé, 2006). Ïðè ýòîì íåîáõîäèìî ó÷åñòü, ÷òî ê íàñòîÿùåìó ìîìåíòó îáùåïðèíÿòîé 
ôèçè÷åñêîé ìîäåëè ñâÿçè ñåéñìè÷åñêîãî ïðîöåññà ñ ÿâëåíèÿìè â îêîëîçåìíîì êîñìè÷åñêîì 
ïðîñòðàíñòâå íåò. 

«Ðåçîíàíñíàÿ» ãèïîòåçà ýëåêòðîìàãíèòíîé ñâÿçè â ñèñòåìå ëèòîñôåðà–èîíîñôåðà 
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ïðåäïîëàãàåò, ÷òî ïåðåäà÷à ýëåêòðîìàãíèòíîé ýíåðãèè èç ëèòîñôåðû â èîíîñôåðó, íàãðåâ è 
äàëüíåéøèå ñëåäñòâèÿ â E-îáëàñòè ïðîèñõîäÿò ïðè âîçáóæäåíèè ãèïîòåòè÷åñêîãî ðåçîíàòîðà 
â ñèñòåìå ëèòîñôåðà–èîíîñôåðà. Îäíàêî ïîêà íåò ýêñïåðèìåíòàëüíûõ ïîäòâåðæäåíèé, 
ñâèäåòåëüñòâóþùèõ â ïîëüçó ðåçîíàíñíîé ìîäåëè. Ïîýòîìó, íå èñêëþ÷àÿ âîçìîæíîñòè 
ïðîÿâëåíèÿ ðåçîíàíñíûõ èîíîñôåðíûõ ýôôåêòîâ ïðè ïîäãîòîâêå çåìëåòðÿñåíèé, ìîæíî 
ïîëàãàòü, ÷òî ýòè ýôôåêòû íå ÿâëÿþòñÿ îïðåäåëÿþùèìè â ëèòîñôåðíî–èîíîñôåðíîé ñâÿçè.

«Àêóñòèêî–ãðàâèòàöèîííàÿ» ãèïîòåçà. Ñîãëàñíî ýòîé ãèïîòåçå, â îáëàñòè ïîäãîòîâêè 
çåìëåò ðÿñ åíèé  âáëèçè  ïîâåðõíî ñòè  Çåìëè  ãåíåðèðóþò ñÿ  àòìî ñ ôåðíûå  
àêóñòèêî–ãðàâèòàöèîííûå âîëíû (ÀÃÂ), êîòîðûå ðàñïðîñòðàíÿþòñÿ ÷åðåç àòìîñôåðó è, 
äîõîäÿ äî èîíîñôåðíûõ âûñîò, ïðèâîäÿò ê âîçìóùåíèþ èîíîñôåðû áëàãîäàðÿ ñòîëêíîâåíèÿì 
èîíîâ ñ íåéòðàëüíûìè ìîëåêóëàìè. Ãåíåðàöèÿ ÀÃÂ ìîæåò áûòü ñâÿçàíà ñ «ïîðøíåâûì» 
äâèæåíèåì çåìíîé êîðû, èìåþùèì áëîêîâóþ ñòðóêòóðó, ñ íåñòàáèëüíûìè òåïëîâûìè 
àíîìàëèÿìè, âûçâàííûìè âûõîäîì ïàðíèêîâûõ ãàçîâ â àòìîñôåðó â ðàçëîìíûõ çîíàõ çåìíîé 
êîðû, à òàêæå ñ íåñòàáèëüíûì ïîñòóïëåíèåì ìàññû ëèòîñôåðíûõ ãàçîâ â àòìîñôåðó. 
Ýêñïåðèìåíòàëüíî ïðîöåññ ãåíåðàöèè ÀÃÂ åùå íå èññëåäîâàí.

Ãèïîòåçà «ëèòîñôåðíî–èîíîñôåðíîé ñâÿçè» îñíîâàíà íà ýôôåêòå óâåëè÷åíèÿ 
ðàäèîàêòèâíîñòè è ïðîâîäèìîñòè, ïðèâîäÿùèõ ê «ìîäèôèêàöèè êâàçèïîñòîÿííîãî 
ýëåêòðè÷åñêîãî ïîëÿ» â ïðèçåìíîì ñëîå àòìîñôåðû. Îäíàêî îáúÿñíèòü óâåëè÷åíèå âûñîòû 
ìàêñèìóìà ñëîÿ F2 è óìåíüøåíèå ìàêñèìàëüíîãî çíà÷åíèÿ êîíöåíòðàöèè ýëåêòðîíîâ çà äåíü 
äî çåìëåòðÿñåíèÿ â ðàìêàõ âûäâèíóòîé ãèïîòåçû íå ïðåäñòàâëÿåòñÿ âîçìîæíûì.

«Àêóñòèêî–ýëåêòðè÷åñêàÿ» ãèïîòåçà âîçáóæäåíèÿ Es-ãåíåðàòîðîâ è ìèíè-òîêîâûõ 
ñèñòåì â íî÷íîé Å-îáëàñòè èîíîñôåðû ïîä äåéñòâèåì àêóñòè÷åñêèõ èìïóëüñîâ, èäóùèõ îò 
Çåìëè, – îäíà èç ïîñëåäíèõ ãèïîòåç, ïîêà åùå íå ïîäêðåïëåííàÿ íàáëþäåíèÿìè. Ñîãëàñíî ýòîé 
ãèïîòåçå, îáúÿñíÿþùåé èîíîñôåðíûå ýôôåêòû íà äîñòàòî÷íî áëèçêèõ ðàññòîÿíèÿõ â 
íåñêîëüêî ñîòåí êèëîìåòðîâ îò áóäóùèõ ýïèöåíòðîâ, ïðåäïîëàãàåòñÿ íàëè÷èå àêóñòè÷åñêèõ 
èìïóëüñîâ, ðàñïðîñòðàíÿþùèõñÿ îò îáëàñòè ïîäãîòîâêè çåìëåòðÿñåíèé äî èîíîñôåðíûõ 
âûñîò è ãåíåðèðóþùèõ ýëåêòðè÷åñêèå òîêè â ñïîðàäè÷åñêèõ ñëîÿõ.

«Ãðàâèòàöèîííî–ýëåêòðîñòàòè÷åñêàÿ» ãèïîòåçà, ñîãëàñíî êîòîðîé â îáëàñòè 
ïîäãîòîâêè çåìëåòðÿñåíèÿ äîñòàòî÷íî ÷àñòî ïðîèñõîäèò èìïóëüñíîå âûäåëåíèå ðàäîíà. Ïðè 
íàëè÷èè àýðîçîëåé âîçíèêàþò ëîêàëüíûå ýëåêòðîãðàâèòàöèîííûå ôðåíêåëåâñêèå ãåíåðàòîðû 
è ìèíè-òîêîâûå ñèñòåìû ñ âðåìåíåì æèçíè ïîðÿäêà íåñêîëüêèõ ìèíóò è ãîðèçîíòàëüíûìè 
ðàçìåðàìè äî íåñêîëüêèõ äåñÿòêîâ ìåòðîâ. Íåñòàöèîíàðíîå ðàçäåëåíèå çàðÿäîâ è ñîçäàíèå 
ìèíè-òîêîâûõ ñèñòåì â îòäåëüíûõ ýëåìåíòàõ ïðèâîäÿò, ñ îäíîé ñòîðîíû, ê âñïëåñêàì 
èíôðàêðàñíîãî èçëó÷åíèÿ, è ñ äðóãîé – ê ïåðåäà÷å ñîîòâåòñòâóþùèõ âîçìóùåíèé ââåðõ, â 
èîíîñôåðó.

Èñõîäÿ èç ñóùåñòâóþùèõ ãèïîòåç, ìîæíî ïðåäïîëîæèòü, ÷òî â ïåðèîä âîçíèêíîâåíèÿ è 
ðàçâèòèÿ ñåéñìè÷åñêîãî ïðîöåññà îäíîâðåìåííî äåéñòâóåò êîìïëåêñ ðàçëè÷íûõ ôèçè÷åñêèõ 
ìåõàíèçìîâ, ïðèâîäÿùèõ ê ñîîòâåòñòâóþùèì ãåîôèçè÷åñêèì ýôôåêòàì, ðàññìîòðåíèå 
êîòîðûõ ìîæåò äàòü âåñü ñïåêòð âîçìîæíûõ ïðåäâåñòíèêîâ çåìëåòðÿñåíèé. 

3. Ãèïîòåçà ñâÿçè ëèòîñôåðà–ãåîìàãíèòíîå ïîëå 

Âñÿêîå çåìëåòðÿñåíèå âîçíèêàåò âñëåäñòâèå âíåçàïíîãî âûñâîáîæäåíèÿ çíà÷èòåëüíîãî 
êîëè÷åñòâà ýíåðãèè â íåêîòîðîì îáúåìå âíóòðè Çåìëè. Êàê ïðàâèëî, ïðè ýòîì â íåêîòîðîé 
îáëàñòè â òåëå Çåìëè ïðîèñõîäÿò ðàçðóøåíèå è äðóãèå íåîáðàòèìûå äåôîðìàöèè ãîðíûõ 
ïîðîä.

Èñõîäÿ èç òåîðåòè÷åñêèõ ïðåäïîñûëîê, îñíîâàííûõ íà «òåîðèè óïðóãîé îòäà÷è» (Reid, 
1911), ðîòàöèîííîé ìîäåëè î÷àãà çåìëåòðÿñåíèÿ, äëÿ ñëó÷àÿ öåïî÷êè íåðàâíîìåðíî 
ïîâîðà÷èâàþùèõñÿ áëîêîâ ñ òðåíèåì (Âèêóëèí, Áûêîâ, Ëóíåâà, 2000), âñëåäñòâèå 
«âìîðîæåííîñòè» ñèëîâûõ ëèíèé ãåîìàãíèòíîãî ïîëÿ â âåùåñòâî Çåìëè (Áî÷êàðåâ, 1985) è 
«âìîðîæåííîñòè» ïîñëåäíèõ â èîíîñôåðó (Ôèçèêà êîñìîñà. Ìàëåíüêàÿ ýíöèêëîïåäèÿ, 1986), 
ãèïîòåçà âëèÿíèÿ äåôîðìàöèè òåêòîíè÷åñêèõ ïëèò íà èçìåíåíèå àìïëèòóäû Z-ñîñòàâëÿþùåé 
ìàãíèòíîãî ïîëÿ Çåìëè ñîñòîèò â ñëåäóþùåì.
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Â íà÷àëüíûé ìîìåíò âðåìåíè (ìîìåíò âðåìåíè çàðîæäåíèÿ ñåéñìè÷åñêîãî ïðîöåññà) ñî 
ñòîðîíû äåôîðìèðóþùèõñÿ òåêòîíè÷åñêèõ ïëèò íà ýëåìåíò ãåîìàãíèòíîé ñèëîâîé ëèíèè, 
íàõîäÿùèéñÿ â íåäðàõ Çåìëè, íà÷èíàåò äåéñòâîâàòü ðàñòÿãèâàþùàÿ ñèëà. Äðóãîé êîíåö 
ãåîìàãíèòíîé ñèëîâîé ëèíèè çàêðåïëåí. Ðàñòÿãèâàþùàÿ ñèëà ìåäëåííî óâåëè÷èâàåòñÿ âî 
âðåìåíè îò 0 äî ñâîåãî êðèòè÷åñêîãî çíà÷åíèÿ ô – âðåìåíè ðàçðûâà ñïëîøíîñòè êð 

òåêòîíè÷åñêèõ ïëèò. Óäëèíåíèå ãåîìàãíèòíîé ñèëîâîé ëèíèè ïðè ýòîì áóäåò ìåíÿòüñÿ îò 0 äî 
Äl. Ïîñêîëüêó èìååòñÿ ìàãíèòíîå íàòÿæåíèå (ãåîìàãíèòíûå ñèëîâûå ëèíèè îáëàäàþò 
óïðóãîñòüþ), ãåîìàãíèòíàÿ ñèëîâàÿ ëèíèÿ ñòðåìèòñÿ âûïðÿìèòüñÿ. Ïîïûòêà ñî ñòîðîíû 
ñèëîâîé ãåîìàãíèòíîé ëèíèè ïðèíÿòü ñâîþ ïåðâîíà÷àëüíóþ ôîðìó ïðèâîäèò ê òîìó, ÷òî â 
êàæäîé òî÷êå äëèíû ãåîìàãíèòíîé ñèëîâîé ëèíèè âîçíèêàþò êîëåáàíèÿ.

Â ìîìåíò âðåìåíè ô íàïðÿæåíèÿ ïðî÷íîñòè ïîðîä äîñòèãíóò ïðåäåëà èõ ïðî÷íîñòè íà êð 

ñêàëûâàíèå èëè ñèë ñöåïëåíèÿ, ïðîèçîéäåò íàðóøåíèå ñïëîøíîñòè ïîðîä (ðàçðûâ). Ýòî 
ïðèâåäåò ê òîìó, ÷òî ñî ñòîðîíû ðàçðûâà ïîðîäû áóäåò ïðîèçâåäåí óäàð ïî ñèëîâîé 
ãåîìàãíèòíîé ëèíèè, âñëåäñòâèå ÷åãî ïî íåé íà÷íåò ðàñïðîñòðàíÿòüñÿ óïðóãàÿ âîëíà ñ 
áîëüøåé àìïëèòóäîé êîëåáàíèÿ, ÷åì äî âðåìåíè ô . êð

4. Ìîäåëèðîâàíèå ñâÿçè ïðîòåêàþùåãî ñåéñìè÷åñêîãî ïðîöåññà ñ ãåîìàãíèòíûìè 
ïóëüñàöèÿìè

Â ðàìêàõ âûäâèíóòîé ãèïîòåçû ðàññìîòðèì ïîâåäåíèå Z-ñîñòàâëÿþùåé ãåîìàãíèòíîãî 
ïîëÿ Çåìëè êàê ôóíêöèþ ðàññòîÿíèÿ õ (ì) îò ýïèöåíòðà çåìëåòðÿñåíèÿ âäîëü ñèëîâîé 
ìàãíèòíîé ëèíèè, âðåìåíè t (ñóòêè) ñ ìîìåíòà íà÷àëà çàðîæäåíèÿ ñåéñìè÷åñêîãî ïðîöåññà è 
âûñîòû h (êì) îò ïîâåðõíîñòè Çåìëè. Äëÿ ýòîãî ðàññìîòðèì âîëíîâîå óðàâíåíèå – óðàâíåíèå 
êîëåáàíèé ñòðóíû:

(1)

ãäå

T – íàòÿæåíèå âî âñåõ òî÷êàõ ñòðóíû;
ñ – ëèíåéíàÿ ïëîòíîñòü ñòðóíû.
Ðåøåíèå óðàâíåíèÿ (1) ìåòîäîì Ôóðüå, óäîâëåòâîðÿþùåå ñîâîêóïíîñòè ãðàíè÷íûõ è 

íà÷àëüíûõ óñëîâèé, êàê èçâåñòíî (Ïèñêóíîâ, 1985), èìååò âèä:

(2)

ãäå

Â êà÷åñòâå ôîðìû ñòðóíû f (x) âûñòóïàåò ôîðìà ñèëîâûõ ãåîìàãíèòíûõ ëèíèé, à â 
êà÷åñòâå ôóíêöèè ñêîðîñòè (õ) – ëèíåéíàÿ ñêîðîñòü äåôîðìàöèè òåêòîíè÷åñêèõ ïëèò.

Ðåçóëüòàòû ìîäåëèðîâàíèÿ àìïëèòóäû ïóëüñàöèé Z(x, t, h) ñîñòàâëÿþùåé 
ãåîìàãíèòíîãî ïîëÿ Çåìëè, âñëåäñòâèå ïðîòåêàþùåãî ñåéñìè÷åñêîãî ïðîöåññà, äëÿ 
ìàêñèìàëüíîé ìîäåëè àòìîñôåðû (Èñàåâ, Ïóäîâêèí, 1972) è ìàãíèòóäû  Ì = 5,0 áàëëà 
ïðåäñòàâëåíû íà ðèñóíêå.

?
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Ðèñóíîê. Äèíàìèêà ðàçâèòèÿ ïóëüñàöèé Z-ñîñòàâëÿþùåé ãåîìàãíèòíîãî ïîëÿ.
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5. Âûâîäû

Â ðàìêàõ âûäâèíóòîé ãèïîòåçû è ïðåäñòàâëåííûõ ðåçóëüòàòîâ ìîäåëèðîâàíèÿ îòêëèêà 
ãåîìàãíèòíîãî ïîëÿ íà ïðîòåêàþùèé ñåéñìè÷åñêèé ïðîöåññ ìîæíî ñäåëàòü ðÿä âûâîäîâ, 
êîòîðûå ñâîäÿòñÿ ê ñëåäóþùåìó:

1. Â íà÷àëüíûé ìîìåíò âðåìåíè çàðîæäåíèÿ ñåéñìè÷åñêîãî ïðîöåññà òåêòîíè÷åñêàÿ 
ïëèòà íà÷èíàåò äåôîðìèðîâàòüñÿ, ÷òî äîëæíî ïðèâåñòè ê èçìåíåíèþ ôîðìû ñèëîâîé 
ãåîìàãíèòíîé ëèíèè. Îäíàêî íåçíà÷èòåëüíîñòü ñèëû äåéñòâèÿ ñî ñòîðîíû äåôîðìèðóþùåéñÿ 
òåêòîíè÷åñêîé ïëèòû íà ýëåìåíò ãåîìàãíèòíîé ñèëîâîé ëèíèè, êîòîðûé íàõîäèòñÿ â íåäðàõ 
Çåìëè, íå ñïîñîáñòâóåò ðàçâèòèþ âîëíîâîãî ïðîöåññà ãåîìàãíèòíîãî ïîëÿ.

2. Ïî ìåðå ðàçâèòèÿ ñåéñìè÷åñêîãî ïðîöåññà ëèíåéíàÿ ñêîðîñòü äåôîðìàöèè 
òåêòîíè÷åñêîé ïëèòû óâåëè÷èâàåòñÿ. Íà 25 ñóòêè ïðîòåêàíèÿ ñåéñìè÷åñêîãî ïðîöåññà 
ïðîèñõîäèò ïèêîîáðàçíûé âûáðîñ ëèíåéíîé ñêîðîñòè äåôîðìàöèè òåêòîíè÷åñêîé ïëèòû è 
ñáðîñ íàãðóçêè áåç íàðóøåíèÿ ñïëîøíîñòè Çåìëè ñ ïîñëåäóþùèì ðîñòîì ëèíåéíîé ñêîðîñòè 
äåôîðìàöèè òåêòîíè÷åñêîé ïëèòû. Óâåëè÷åíèå ïîñëåäíåé ïðèâîäèò ê èçìåíåíèþ ôîðìû 
ñèëîâîé ãåîìàãíèòíîé ëèíèè. Îáëàäàÿ óïðóãîñòüþ, ñèëîâàÿ ãåîìàãíèòíàÿ ëèíèÿ ñòðåìèòñÿ 
ïðèíÿòü ñâîþ ïåðâîíà÷àëüíóþ ôîðìó, ÷òî, â èòîãå, ïîðîæäàåò ñòîÿ÷óþ âîëíó âäîëü ñèëîâîé 
ãåîìàãíèòíîé ëèíèè (ïóëüñàöèþ Z-ñîñòàâëÿþùåé ãåîìàãíèòíîãî ïîëÿ).

3. Íà÷èíàÿ ñ 30 è äî 50 ñóòîê, ëèíåéíàÿ ñêîðîñòü äåôîðìàöèè òåêòîíè÷åñêîé ïëèòû 
ðåçêî âîçðàñòàåò, ïðîèñõîäèò âûñâîáîæäåíèå íàêîïëåííûõ íàïðÿæåíèé èëè çåìëåòðÿñåíèå, 
êîòîðîå ñëó÷àåòñÿ â ðåçóëüòàòå ëîêàëèçàöèè íåóñòîé÷èâîé äåôîðìàöèè. Àìïëèòóäà ïóëüñàöèé 
Z-ñîñòàâëÿþùåé ãåîìàãíèòíîãî ïîëÿ â ìîìåíò çåìëåòðÿñåíèÿ (íà ïÿòèäåñÿòûå ñóòêè) 
ïðåäñòàâëÿåò îò 420 äî 500 ìêì.

4. Ïðåäñòàâëåííûå ðåçóëüòàòû ìîäåëèðîâàíèÿ ïóëüñàöèé Z-ñîñòàâëÿþùåé 
ãåîìàãíèòíîãî ïîëÿ ïîäòâåðæäàþò ñâÿçü ìåæäó ïðîòåêàþùèì ñåéñìè÷åñêèì ïðîöåññîì è 
ìàãíèòíûì ïîëåì Çåìëè. Ïîëó÷åííûå ðåçóëüòàòû õîðîøî ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè 
èçìåðåíèé ïóëüñàöèé ãåîìàãíèòíîãî ïîëÿ íà ñòàíöèè Àêàäåìèê Âåðíàäñêèé, êîòîðûå 
ïðåäøåñòâîâàëè ñèëüíåéøåìó êîðîâîìó çåìëåòðÿñåíèþ â Àíòàðêòèäå 25 ìàðòà 1998 ãîäà 
(Áàõìóòîâ, Ñåäîâà, Ìîçãîâàÿ, 2003).
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