
Èçâ. Êðûìñêîé Àñòðî�èç. Îáñ. 105, � 1, 195�201 (2009) ÈÇÂÅÑÒÈßÊ�ÛÌÑÊÎÉÀÑÒ�ÎÔÈÇÈ×ÅÑÊÎÉÎÁÑÅ�ÂÀÒÎ�ÈÈÓÄÊ 523.98Ñîïîñòàâëåíèå íåðåãóëÿðíûõ èçìåíåíèé ñêîðîñòè âðàùåíèÿÇåìëè, ïàðàìåòðîâ ãåî�èçè÷åñêèõ è àòìîñ�åðíûõ ïðîöåññîâñ ñîáûòèÿìè íà Ñîëíöå�.Ñ. Êóðáàñîâà, �.Í. ØëèêàðüÍÈÈ �Êðûìñêàÿ àñòðî�èçè÷åñêàÿ îáñåðâàòîðèÿ�, 98409, Óêðàèíà, Êðûì, Íàó÷íûégsk�simeiz.ylt.rimea.omÏîñòóïèëà â ðåäàêöèþ 15 äåêàáðÿ 2008 ã.Àííîòàöèÿ. Èçó÷åíèå âðàùåíèÿ Çåìëè â Êîñìîñå îòðàæàåò êîìïëåêñíûé õàðàêòåð èçìåíåíèéîðèåíòàöèè, ìåõàíèçìîâ âîçáóæäåíèÿ ýòèõ èçìåíåíèé è èõ ïðîÿâëåíèé â ðàçëè÷íûõ ïðèðîäíûõïðîöåññàõ.Âðàùåíèå Çåìëè íå ïîñòîÿííî è óêàçûâàåò íà ñëîæíûå �ëóêòóàöèè â ñêîðîñòè, ñîñòàâëÿþùèåíåêîòîðóþ ÷àñòü îò 108 (ñîîòâåòñòâóåò íåñêîëüêèì ìèëëèñåêóíäàì â èçìåíåíèè äëèòåëüíîñòè ñóòîê(LOD)). Ýòè èçìåíåíèÿ îõâàòûâàþò øèðîêèé ñïåêòð ìàñøòàáîâ âðåìåíè: â ïðåäåëàõ îò ÷àñîâäî ñòîëåòèé è áîëåå äëèííûõ, îòðàæàÿ òîò �àêò, ÷òî îíè ïðîèçâåäåíû øèðîêèì ðàçíîîáðàçèåìãåî�èçè÷åñêèõ è àñòðîíîìè÷åñêèõ ïðîöåññîâ.Â íàñòîÿùåé ðàáîòå îáñóæäàþòñÿ ðåçóëüòàòû ïðîâåäåííîãî ñòàòèñòè÷åñêîãî ñîïîñòàâëåíèÿ äëè-òåëüíûõ ðÿäîâ íàáëþäåíèé ñ öåëüþ âûÿâëåíèÿ íàèáîëåå ñîãëàñîâàííûõ âàðèàöèé.Ñïåêòðàëüíûé ñîñòàâ ýêñïåðèìåíòàëüíûõ âðåìåííûõ ðÿäîâ îïðåäåëåí ñ ïîìîùüþ ìîäè�èöèðî-âàííîãî ïåðèîäîãðàììíîãî è îäíîêàíàëüíîãî àâòîðåãðåññèîííîãî ìåòîäîâ. Ñðàâíèòåëüíûé àíàëèçïðîâåäåí ìåòîäîì äâóõêàíàëüíîãî àâòîðåãðåññèîííîãî ñïåêòðàëüíîãî îöåíèâàíèÿ. �åçóëüòàòû ñî-ïîñòàâëåíèÿ âðåìåííûõ ðÿäîâ äàþò îñíîâàíèå ãîâîðèòü î âûñîêîé ñîãëàñîâàííîñòè êîëåáàíèÿ ñïåðèîäàìè îêîëî 73 ëåò.COMPARISON OF IRREGULAR CHANGES OF SPEED OF ROTATION OF THE EARTH,PARAMETERS OF GEOPHYSICAL AND ATMOSPHERIC PROCESSES WITH EVENTS ON THESUN, by G.S. Kurbasova and G.N. Shlikar. The study of the Earth's rotation in spae addresses theomplex nature of Earth orientation hanges, the mehanismus of exitation of these hanges and theirgeophysial impliations in a droad variety of areas.The rotation rate of the Earth's rust is not onstant, but exhibits ompliated �utuations in speedamounting to several parts in 108 (orresponding to a variation of several milliseonds (ms) in the lingthof the day (LOD)). These hanges our over a broad spetrum of the time sales, ranging from hoursto enturies and longer, re�eting the fat they are produed by a wide variety of geophysial andastronomial proesses.The spetral struture of experimental time series is determined with the help modi�ed per by amethod two-hannel autoregressions spetral power density. Results of omparison of time series give thebasis to speak about high oordination of �utuations with the periods about 73 year.Êëþ÷åâûå ñëîâà: äëèòåëüíîñòü ñóòîê, ñïåêòðàëüíûé ñîñòàâ



196 �.Ñ. Êóðáàñîâà, �.Í. Øëèêàðü1 ÂâåäåíèåÍåðåãóëÿðíîñòè ñêîðîñòè âðàùåíèÿ Çåìëè, íàáëþäàåìûå êàê íåðåãóëÿðíûå îòêëîíåíèÿ äëèòåëüíîñ-òè ñóòîê îò ñòàíäàðòíûõ (LOD), ñîäåðæàò èí�îðìàöèþ î ïðîöåññàõ â ìàíòèè è ÿäðå, â ðàçëè÷íûõòâåðäûõ è æèäêèõ åå îáîëî÷êàõ, â àòìîñ�åðå. Â ïðîÿâëåíèÿõ íåðåãóëÿðíîñòåé âðàùåíèÿ Çåìëèîòðàæàþòñÿ èçìåíåíèÿ â áëèæíåì è äàëüíåì êîñìîñå.Áûñòðîå ðàçâèòèå òåõíèêè è ìåòîäèê íàáëþäåíèé ñ ïîâåðõíîñòè Çåìëè è ñ çàïóñêàåìûõ êîñ-ìè÷åñêèõ àïïàðàòîâ ïðèâåëî ê òîìó, ÷òî òî÷íîñòü íàáëþäåíèé îêàçàëàñü âûøå òî÷íîñòè ìîäå-ëèðîâàíèÿ. Ïîýòîìó ñîâåðøåíñòâîâàíèå ñîãëàñîâàííûõ ñ âûñîêîòî÷íûìè íàáëþäåíèÿìè òåîðèé âíàñòîÿùåå âðåìÿ ÿâëÿåòñÿ íåîòëîæíîé çàäà÷åé. �åøåíèþ ýòîé çàäà÷è ïðåäøåñòâóåò àíàëèç è ñî-ïîñòàâëåíèå âûñîêîòî÷íûõ íàáëþäåíèé, ïîçâîëÿþùèõ âûÿâèòü ïðè÷èííî-ñëåäñòâåííûå ñâÿçè ìåæ-äó âðàùåíèåì Çåìëè è óêàçàííûìè âûøå ïðîöåññàìè íà áîëåå âûñîêîì óðîâíå. Íåîáõîäèìîñòüïðîâåäåíèÿ òàêîãî àíàëèçà ñâÿçàíà ñ òðåáîâàíèÿìè, ïðåäúÿâëÿåìûìè â ïîñëåäíèå äåñÿòèëåòèÿ êòî÷íîñòè àñòðîíîìè÷åñêèõ íàáëþäåíèé, êîñìè÷åñêîé íàâèãàöèè è ñèñòåì ãëîáàëüíîãî ïîçèöèîíè-ðîâàíèÿ, ïðåäíàçíà÷åííûõ äëÿ îïðåäåëåíèÿ ìåñòîïîëîæåíèÿ íà Çåìëå è â Êîñìîñå, ðåøåíèÿ çàäà÷ãëîáàëüíîé ñèñòåìû íàáëþäåíèé â èíòåðåñàõ îêðóæàþùåé ñðåäû. Êðîìå òîãî, ðàñõîäèìîñòü ñóùå-ñòâóþùèõ ìîäåëåé âðàùåíèÿ Çåìëè è, îñîáåííî, íåðåãóëÿðíîñòåé â èçìåíåíèè äëèòåëüíîñòè ñóòîêñ íàáëþäåíèÿìè ïðåïÿòñòâóþò ïîñòðîåíèþ åäèíîãî ãåîïðîãíîçà.Â 1869 ãîäó �åêñëè â ñâîåì ïðåçèäåíòñêîì îáðàùåíèè ê Ëîíäîíñêîìó ãåîëîãè÷åñêîìó îáùåñòâóñêàçàë: �Íåëüçÿ äîïóñêàòü, ÷òîáû òî÷íûå ìàòåìàòè÷åñêèå âû÷èñëåíèÿ âëàñòâîâàëè íàä ðåçóëüòà-òàìè, èáî ñòðàíèöû èñïèñàííîãî �îðìóëàìè íå âûòÿíóò èñòèíó èç ìíîæåñòâà �àêòîâ.� (Õåëëåì,1985).Íàñòîÿùàÿ ðàáîòà ïî ñîïîñòàâëåíèþ èçìåíåíèé ïàðàìåòðîâ ðàçëè÷íûõ ïðèðîäíûõ ïðîöåññîâñîñòîÿëà â âûÿâëåíèè ïîäîáíûõ ïðîñòðàíñòâåííî-âðåìåííûõ âàðèàöèé è èíòåðïðåòàöèè èõ ñ òî÷êèçðåíèÿ êîñìè÷åñêî-çåìíûõ ñâÿçåé. Ñ ýòîé öåëüþ èñïîëüçîâàëèñü ìåòîäû êëàññè÷åñêîé ïåðèîäî-ãðàììû (ÏÌ) è àâòîêîððåëÿöèîííîãî àíàëèçà (À�-àíàëèçà) (Ìàðïë, 1990), à òàêæå ðåçóëüòàòûâåéâëåò-àíàëèçà äàííûõ LOD (Êóðáàñîâà è äð., 2008).2 Ñïåêòðàëüíûé ñîñòàâ äàííûõ�åçóëüòàòû ñïåêòðàëüíîãî àíàëèçà äàííûõ LOD îáñóæäàþòñÿ â ïðåäûäóùèõ ïóáëèêàöèÿõ (Êóð-áàñîâà è äð., 2007): îïðåäåëåí ñïåêòðàëüíûé ñîñòàâ, ïîñòðîåíà êâàçèïîëèíîìèàëüíàÿ ìîäåëü, îïðå-äåëåíû ïàðàìåòðû îñíîâíûõ êîëåáàíèé ñ ïåðèîäàìè 64, 32 è 21 ãã.Âåéâëåò-àíàëèç äàííûõ LOD ïîêàçàë, ÷òî íà ðàçëè÷íûõ èíòåðâàëàõ ýâîëþöèè ïðîöåññà èçìå-íåíèÿ äëèòåëüíîñòè ñóòîê ëèäèðóþùóþ ðîëü (â ñìûñëå ìàêñèìóìà ýíåðãèè) ïðèíèìàåò òà èëè èíàÿãàðìîíèêà îñíîâíûõ òðåõ êîëåáàíèé (ñì. ðèñ. 1). Ìåòîäû, îñíîâàííûå íà Ôóðüå-àíàëèçå ñïåêòðàëü-íîãî ñîñòàâà äàííûõ íà îãðàíè÷åííîì èíòåðâàëå, íå ïîçâîëÿþò ïîëó÷èòü êàðòèíó ýâîëþöèè ñïåêòðàìîùíîñòè âî âðåìåíè è âàðèàöèè ïåðèîäà ëèäèðóþùåãî êîëåáàíèÿ. Ïîýòîìó â ïðèâåäåííûõ â òàá-ëèöå 1 ðåçóëüòàòàõ ñïåêòðàëüíîãî àíàëèçà äàííûõ ïðèâîäÿòñÿ íàèáîëåå âåðîÿòíûå ïåðèîäè÷íîñòè,îáíàðóæåíûå ìåòîäàìè ÏÌ è À�, â îñíîâå êîòîðûõ ëåæèò Ôóðüå-ïðåîáðàçîâàíèå.3 Äâóõêàíàëüíûé ñïåêòðàëüíûé À�-àíàëèçÖåëüþ äâóõêàíàëüíîãî ñïåêòðàëüíîãî À�-àíàëèçà äàííûõ ÿâëÿåòñÿ îöåíèâàíèå ýðìèòîâîé ìàòðèöûñïåêòðàëüíîé ïëîòíîñòè ìîùíîñòè (ÑÏÌ).Ïðè ýòîì ÷ëåíû, ñîîòâåòñòâóþùèå âçàèìíûì ñïåêòðàì â ðàçëè÷íûõ îïòèìàëüíûõ ïðîöåäóðàõîöåíêè, èíòåðïðåòèðóþòñÿ â òåðìèíàõ �óíêöèè êîãåðåíòíîñòè. Ñ ýòîé �óíêöèåé ñâÿçàí êâàäðàòìîäóëÿ êîãåðåíòíîñòè (ÊÌÊ) (Ìàðïë, 1990):
KMK(f) = |Φxy(f)|2 (1)è �àçîâûé ñïåêòð êîãåðåíòíîñòè



Ñîïîñòàâëåíèå íåðåãóëÿðíûõ èçìåíåíèé ñêîðîñòè âðàùåíèÿ Çåìëè 197Òàáëèöà 1. Ñïåêòðàëüíûé ñîñòàâ äàííûõÍàèìåíîâàíèå è èñòî÷íèê Îáùèé Èíòåðâàë Íàèáîëåå Ìåòîääàííûõ èíòåðâàë îòñ÷åòîâ âåðîÿòíûåäàííûõ ïåðèîäû�, ãîäLOD � îòêëîíåíèå äëèòåëüíîñòè 1623�2005 1 ãîä 64.0, 32.0, 22.3 ÏÌñóòîê îò ñòàíäàðòíûõ (86400 ñåê.)http://hpiers.obspm.fr/eop-p/
LODS 1962�2007 1 ñóò 21.3, 1.0, 0.5 ÏÌEQ7 � ÷èñëî çåìëåòðÿñåíèé ïî 1900�2004 1 ãîä 73.1, 28.4, 6.6 À�ãîäàì ñ ìàãíèòóäîé >7http://nei.usgs.gov/neis/eqlists/7up.htmlSOI � èíäåêñ Þæíîãî êîëåáàíèÿ 1866�2006 1 ãîä 13.5, 6.6, 4.8, ÏÌhttp://www.ru.uea.a.uk/ru/data/soi.htm 3.6AST � ÷àñòîòà ñîáûòèé Ýëü-Íèíüî 1851�1992 1 ãîä 64.0, 6.7, 4.6, ÏÌWang Shaowu. Asta Meteorologia Sinia 3.56(1) 47 (1992)GTSS � ãëîáàëüíûé èíäåêñ òåìïåðàòóðû 1880�2007 1 ãîä 51.2, 8.1, 3.7 À�http://data.giss.nasa.gov/gistemp/HURN � òðîïè÷åñêèå øòîðìà è óðàãàíû 1850�2007 1 ãîä 73.1, 5.3 À�http://www.aoml.noaa.gov/hrd/hurdat/PRE - ãëîáàëüíûå îñàäêè 1901�2000 1 ãîä 73.1, 27.0, 13.1, À�http://data.giss.nasa.gov/preip_ru/ 6.8, 3.6NAO � èíäåêñ Ñåâåðî-Àòëàíòè÷åñêîãî 1865�2002 1 ãîä 85.3, 17.1, 9.8, À�êîëåáàíèÿ 4.0, 2.7http://www.gd.uar.edu/as/jhurrell/indies.htmlGLAAM � ãëîáàëüíûé èíòåãðàëüíûé óãëîâîé 1958�2008 1 ìåñ 21.3, 1.6 ÏÌìîìåíò àòìîñ�åðûhttp://www.d.noaa.gov/ClimateIndies/ListICE_N � àíîìàëèè ðàñïðîñòðàíåíèÿ 1978�2004 1 ìåñ 21.3 À�ìîðñêîãî ëüäà â Ñåâåðíîì ïîëóøàðèèhttp://nsid.org/data/seaie_index/arhives/index.htmlICE_S � àíîìàëèè ðàñïðîñòðàíåíèÿ ìîðñêîãî 1978�2004 1 ìåñ 21.3 À�ëüäà â Þæíîì ïîëóøàðèèhttp://nsid.org/data/seaie_index/arhives/index.htmlOMNI � ìåæïëàíåòíîå ìàãíèòíîå ïîëå 1966�2007 1 ñóò 18.9, 4.7 ÏÌhttp://omniweb.gsf/nasa.gov/CLIMAX � èíòåíñèâíîñòü êîñìè÷åñêèõ ëó÷åé 1953�2006 1 ãîä 23.3, 10.7, 5.5 ÏÌíà ñòàíöèè Climaxftp://ftp.ngd.noaa.gov/STP/SOLAR_DATA/CI � êîðîíàëüíûé èíäåêñ 1939�2005 1 ãîä 32.0, 10.7, 8.0 ÏÌñîëíå÷íîé àêòèâíîñòèhttp://www.ngd.noaa.gov/stp/SOLAR/FLUX � ïîòîê ðàäèîèçëó÷åíèÿ 1947�2007 1 ãîä 10.7 ÏÌíà 2800 Ì�öftp://ftp.ngd.noaa.gov/STP/SOLAR_DATA/ss � âíåçàïíûå íà÷àëà ìàãíèòíûõ áóðü 1868�2006 1 ãîä 10.7 ÏÌftp://ftp.ngd.noaa.gov/STP/SOLAR_DATA/W � îòíîñèòåëüíûå ÷èñëà ñîëíå÷íûõ 1700�2007 1 ãîä 10.7ïÿòåí (÷èñëà Âîëü�à)ftp://ftp.ngd.noaa.gov/STP/SOLAR_DATA/HA � ãîðèçîíòàëüíàÿ êîìïîíåíòà 1905�2002 1 ãîä 64.0, 28.4 ÏÌíàïðÿæåííîñòè ìàãíèòíîãî ïîëÿ Çåìëè (Apia)http://spidr.etp.ipsl.fr/spidr/aa � èíäåêñ ãåîìàãíèòíîé àêòèâíîñòè 1868�2006 1 ãîä 64.0, 25.6, 11.4 ÏÌftp://ftp.ngd.noaa.gov/STP/SOLAR_DATA/ 5.3
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�èñ. 1. Ñêàëîãðàììà (à) è ñêåëåòîí (á) äëÿ äèàïàçîíîâ ìàñøòàáîâ 150 ëåò (äàííûå LOD)
θ(f) = arctg[Im{Φxy(f)}/Re{Φxy(f)}]. (2)Â âûðàæåíèÿõ (1) è (2) Φxy(f) � �óíêöèÿ êîãåðåíòíîñòè âçàèìíîãî ñïåêòðà ïðîöåñîâ x, y íà÷àñòîòå f .Â òàáëèöå 2 ïðèâåäåíû ðåçóëüòàòû äâóõêàíàëüíîãî À�-àíàëèçà.Ñðàâíèòåëüíûé àíàëèç ïîêàçàë, ÷òî, íàðÿäó ñ èíäèâèäóàëüíûìè ñâîéñòâàìè ñðàâíèâàåìûõ ðÿ-äîâ (â òàáëèöå ïðèâåäåíû íàèáîëåå îáùèå äëÿ ñðàâíèâàåìûõ ïðîöåññîâ ïåðèîäè÷íîñòè), ñóùåñòâó-þò èçìåíåíèÿ, èìåþùèå ïîäîáíûé âðåìåííîé õîä äëÿ áîëüøèíñòâà àíàëèçèðóåìûõ äàííûõ. Â ýòîìñëó÷àå âîçíèêàåò íåîáõîäèìîñòü ðàññìîòðåòü âîçìîæíîñòü ñóùåñòâîâàíèÿ îáùåé ïðè÷èíû ïðîÿâ-ëåíèÿ ýòèõ âàðèàöèé è âçàèìîñâÿçü �èçè÷åñêèõ ïðîöåññîâ, â êîòîðûõ îíè ïðîÿâëÿþòñÿ.Íàðÿäó ñ äëèòåëüíûìè íåðåãóëÿðíûìè âàðèàöèÿìè â ñîëíå÷íî-çåìíûõ ñâÿçÿõ íàáëþäàþòñÿ ýêñ-òðåìàëüíûå ñîáûòèÿ, íåðåäêî ïðèâîäÿùèå ê êàòàêëèçìàì, ê èçìåíåíèþ ñêîðîñòè âðàùåíèÿ Çåìëè.Ìíîãèå ýêñòðåìàëüíûå ñîáûòèÿ ãðóïïèðóþòñÿ â ïðîñòðàíñòâå-âðåìåíè. Â ýòîì ñëó÷àå íå ñóùå-ñòâóåò óïðîùåííîé ìîäåëè ñëó÷àéíîãî âîçíèêíîâåíèÿ, ÷òî óñëîæíÿåò îïðåäåëåíèå ïðåäâåñòíèêîâ,êîòîðûå ìîãóò áûòü ý��åêòèâíî èñïîëüçîâàíû äëÿ ïðîãíîçà.Îêîí÷àòåëüíûå âûâîäû î ïðè÷èííî-ñëåäñòâåííûõ ñâÿçÿõ ýêñòðåìàëüíûõ îòêëîíåíèé â äàííûõâîçìîæíî ñäåëàòü ïóòåì ñîïîñòàâëåíèÿ áîëåå îáøèðíîãî êëàññà ðàçëè÷íûõ ïî ïðèðîäå �èçè÷åñêèõïðîöåññîâ è äëèòåëüíîãî òåñòèðîâàíèÿ ïîäõîäÿùåé ñòàòèñòè÷åñêîé ìîäåëè.Ý��åêò âëèÿíèÿ îòäåëüíûõ ýêñòðåìàëüíûõ ÿâëåíèé â ñîëíå÷íî-çåìíûõ ïðîöåññàõ íà êðàòêî-âðåìåííûå èçìåíåíèÿ äëèòåëüíîñòè ñóòîê � ýêñïåðèìåíòàëüíî óñòàíîâëåííûé �àêò. �ðóïïèðîâêàýòèõ ñîáûòèé â ïðîñòðàíñòâå-âðåìåíè ñîçäàåò óñëîâèÿ äëÿ ïîÿâëåíèÿ äëèòåëüíûõ âàðèàöèé ñêî-ðîñòè âðàùåíèÿ Çåìëè. Òàê, íåçàâèñèìî îò ïðè÷èí âîçíèêíîâåíèÿ âêëàä êðóïíûõ êàòàñòðî� âêðàòêîâðåìåííûå èçìåíåíèÿ äëèòåëüíîñòè ñóòîê íå âûçûâàåò ñîìíåíèé.Ñîïîñòàâëåíèå ðàçâèòèÿ ñîáûòèé íà ðèñ. 2 äàåò âîçìîæíîñòü ïðåäïîëîæèòü, ÷òî íà÷àâøååñÿ â1973 ãîäó äëèòåëüíîå óñêîðåíèå âðàùåíèÿ Çåìëè ñâÿçàíî ñ ðîñòîì êîëè÷åñòâà êàòàñòðî� ðàçëè÷-íîãî ïðîèñõîæäåíèÿ.Íà ðèñ. 2 ïîêàçàíî: à � ðàñïðåäåëåíèå êîëè÷åñòâà êðóïíûõ ïðèðîäíûõ êàòàñòðî� â ìèðå çà 1965�1999 ãã. (ñðåäíåå åæåãîäíîå çíà÷åíèå çà ïåðèîäû â 5 ëåò) (èñòî÷íèê: The Center for Researh on theEpidemiology of Disasters-CRED); á � ãðà�èê ñðåäíåñóòî÷íûõ äàííûõ LOD. Íà ãðà�èêå äàííûõLOD ïîêàçàí ëèíåéíûé òðåíä (óñêîðåíèå âðàùåíèÿ Çåìëè íà èíòåðâàëå îïðåäåëåíèÿ äàííûõ).



Ñîïîñòàâëåíèå íåðåãóëÿðíûõ èçìåíåíèé ñêîðîñòè âðàùåíèÿ Çåìëè 199Òàáëèöà 2. �åçóëüòàòû äâóõêàíàëüíîãî ñïåêòðàëüíîãî À�-àíàëèçàÏàðàìåòðû Ïàðàìåòðû Ïåðèîäû, Êâàäðàò ÑìåùåíèåI êàíàë II êàíàë ãîä ìîäóëÿ ñîáûòèé â I êàíàëåêîãåðåíòíîñòè, îòíîñèòåëüíî% ñîáûòèé âî II êàíàëå,ãîäãå�èçè÷åñêèåLOD EQ7 73.1 97.0 �25.628.4 95.0 0.46.5 90.0 �2.1àòìîñ�åðíûåLOD SOI 13.5 78.0 5.96.8 77.0 �2.45.3 62.0 1.83.6 83.0 �1.6LOD AST 73.1 78.0 �12.6LOD GTSS 51.2 71.0 �23.93.6 88.0 0.8LOD HURN 73.1 96.0 �24.9LOD PRE 73.1 94.0 �14.626.9 84.0 6.1LOD NAO 73.1 80.0 12.714.2 76.0 �4.63.6 62.0 �0.9LOD GLAAM 23.1 79.0 1.54.3 89.0 0.0LOD ICE_N 21.3 85.0 �0.910.7 60.0 �4.6LOD ICE_S 21.3 93.0 7.34.4 67.0 �1.5�åîìàãíèòíîå ïîëåè àêòèâíîñòü ÑîëíöàLOD OMNI 3.5 75.0 1.3LOD CLIMAX 21.3 91.0 2.010.2 67.0 �4.9LOD CI 32.0 81.0 14.19.9 62.0 �0.93.6 72.0 �1.2LOD FLUX 39.4 86.0 16.110.4 67.0 0.13.6 66.0 �1.4LOD ss 3.5 61.0 �1.32.1 67.0 0.0LOD W 64.0 67.0 �19.510.4 65.0 �4.73.6 76.0 �1.5LOD HA 64.0 95.0 �7.028.4 89.0 �12.717.1 80.0 1.03.5 64.0 0.3LOD aa 73.1 71.0 �33.725.6 71.0 10.811.4 64.0 �4.85.3 70.0 0.93.6 73.0 �1.5
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�èñ. 2. à � ðàñïðåäåëåíèå êîëè÷åñòâà êðóïíûõ ïðèðîäíûõ êàòàñòðî� â ìèðå çà 1965�1999 ãã.; á � ãðà�èêñðåäíåñóòî÷íûõ äàííûõ LOD4 Çàêëþ÷åíèå1. Â èññëåäîâàíèÿõ ïîñëåäíèõ ëåò îáðàùàåòñÿ âíèìàíèå íà òîò �àêò, ÷òî îñü âðàùåíèÿ ìîæåòèçìåíÿòü ïîëîæåíèå â òåëå Çåìëè èç-çà ïåðåðàñïðåäåëåíèÿ ìàññ, êîíêðåòíî èç-çà âûíóæäåí-íûõ äâèæåíèé âíóòðåííåãî ÿäðà (Àâñþê è äð., 2001). Èçìåíåíèå ñêîðîñòè âðàùåíèÿ Çåìëè �ñâîåîáðàçíûé îòêëèê íà ñîáûòèÿ, âûçûâàþùèå ïåðåìåùåíèå ìàññ âíóòðè Çåìëè è â àòìîñ�åðå.Â îáùåì ïðîöåññå ñîëíå÷íî-çåìíûõ ñâÿçåé îáíàðóæèâàþòñÿ êîãåðåíòíûå êîëåáàíèÿ ñ ïåðèîäà-ìè îêîëî 73, 32, 21 ãîäà, ÷òî óêàçûâàåò íà ñóùåñòâîâàíèå îáùåãî ñîãëàñîâàííîãî ìåõàíèçìàïåðåðàñïðåäåëåíèÿ ýíåðãèè.2. Àíàëèç ýêñòðåìàëüíûõ ïðèðîäíûõ ñîáûòèé îáíàðóæèâàåò èõ ïðîñòðàíñòâåííî-âðåìåííóþ ëîêà-ëèçàöèþ, êîððåëèðóþùóþ ñ èçìåíåíèåì äëèòåëüíîñòè ñóòîê. Â ÷àñòíîñòè, óñêîðåíèå âðàùåíèÿÇåìëè (óìåíüøåíèå äëèòåëüíîñòè ñóòîê), íà÷àâøååñÿ â 1973 ãîäó, ñîãëàñóåòñÿ ñ ðîñòîì êîëè÷å-ñòâà êðóïíûõ ïðèðîäíûõ êàòàñòðî� â ìèðå çà 1965�1999 ãã. (ñì. ðèñ. 2).



Ñîïîñòàâëåíèå íåðåãóëÿðíûõ èçìåíåíèé ñêîðîñòè âðàùåíèÿ Çåìëè 201ËèòåðàòóðàÀâñþêÞ.Í., �åðàñèìîâ È.À., �ëèêî Í.Á., �ûõëîâà Ë.Â., Ñïèðèäîíîâ Å.À., Ñóâîðîâà È.È. // Ýëåêò-ðîííûé íàó÷íî-èí�îðìàöèîííûé æóðíàë �Âåñòíèê Î����Í �ÀÍ�. �. 3.(18). 2001.Êóðáàñîâà �.Ñ., Êîðñóíü À.À., �ûáàëîâà Ì.Í., Øëèêàðü �.Í. // Êèíåì. è �èç. íåáåñí. òåë. 2007.Ò. 23. �. 3. Ñ. 186.Êóðáàñîâà è äð. (Kurbasoba G.S., Kurbasov S.V., Rybalova M.N., Shlikar G.N.) // Bull. CrimeanAstroph. Observ. 2008. V. 104. Ñ. 155.Ìàðïë Ñ.Ë. ìë. // Öè�ðîâîé ñïåêòðàëüíûé àíàëèç è åãî ïðèëîæåíèÿ. Ì.: Ìèð. 1990.Õåëëåì Ý. // Âåëèêèå ãåîëîãè÷åñêèå ñïîðû. Ì.: Ìèð. 1985.


