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BBEJIEHHUE

B Hacrosimielt MoHOrpaguu aBTOpamH cjiejaHa IOIBITKa pacCMOT-
peTh B €IMHOM KOHTEKCTE pa3IMyHble MPOLECCHI, IPOUCXOISIINE B TBEPAOH
3emine, ruapocdepe, atMmochepe u MarHutochepe B MPEIOMICHUU Uepe3
BOCIpUsITHE 3€MIIM, KaK 3JIEMEHTa KOCMOCA, CO BCEMHU BBITEKAIOUIUMHU W3
3TOTO MOCIJIEICTBUSAMMU.

ABTOpBI NOCTapaliCh MPOCIEAUTh MPUUYNHHO-CIEACTBEHHYIO CBS3b
MEXAY pa3IMYHbBIMU IIpoLieccaMy Ha 3emiie U B KOCMOCE.

Hcnonb3ys cUCTEMHBIM MOJIXOJ MPHU BBISIBIEHUH CKPBITHIX HEPUO-
JUYHOCTEH Ha OCHOBE INPUMEHEHHUS MaTeMaTH4ecKOro armapara, BKIIIO-
Yarolllero, Kak CHEKTpaJbHbIM aHanu3, Tak U JMHEIHOe mpeoOpa3zoBaHUE
BPEMEHHBIX PSAJOB, aBTOPHl YCTAHOBUJIM LUKIMYHOCTH B CEHCMUYECKOU U
BYJIKAHMYECKON aKTHUBHOCTSX B 3aBUCHUMOCTH OT MX HPHUHAUIEKHOCTH K
Pa3IMYHbIM T'€OJUHAMHYECKUM O0JIaCTSAM - IMOsicaM CHKaTHUsl U PACTSKEHUs
3eMiIM U BHYTPUIUIMTHBIM 30HaM. BriepBbie ObIJIO YCTAaHOBIICHO, YTO 22-X -
JIETHUE LIUKJIbl CEHCMHUYECKON U BYJIKAHUYECKON AKTUBM3ALMU MOSICOB CXKa-
THSI U PACTSDKCHHS 3eMJIM HaXOATCS B MPOTHUBO(A3e, YTO, B CBOIO OUYEPEb
CBUJIETEIBCTBYET O HEOJIHOBPEMEHHOCTH IMPOLIECCOB CKATHS U PACTSKEHUS
3emuid, MPUBOJAIIEH K NEPUOAUYECKUM M3MEHEHUSM €€ pajaunyca B Ipefe-
nax Heckodbkux caHTuMeTpoB (LII.d.Mextues, B.E.Xaun, T.A.HMcmawnin-
3ane, D.H.Xamunos, 1986).

N3ydyeHne coIHEYHO-3eMHBIX B3aUMOJIEUCTBUN YXOJIUT TIyOOKUMU
KOPHSIMH K HCTOKaM 3apoxaeHus (Guioco(CKUX 3HAHUN YeJI0BEYeCTBa, OT-
BOJISIIIMX BEAYIIYIO POJib B 3eMHBIX cOObITUAX ConHily. Mexny Tem, npu-
OpUTET HAYYHOT'O OCMBICIIEHUS ATHX CBA3EH, C TOUKH 3pEHHS] COBPEMEHHOTO
€CTECTBO3HAHMS, 3ACIHYKEHHO NpHHAMIEKUT A.JL.UmkeBcKOoMy, ITOKa3aB-
ieMy BEAYIIYIO POJIb COJIHEYHOM aKTUBHOCTH, B YacTHOCTH, ee 11-Tu ner-
HUX IUKIOB (uucen Bosbha) B NposIBICHUAX PA3IMUYHBIX MPOLIECCOB, OHO-
JIOTUYECKOTO, COLUANBHOIO, (PU3UKO-XMMHYECKOIO U I€0JIOTUYECKOro Xa-
PaKkTepoB.

ABTOpaMHU 1TaHHOTO TPYZa, HA OCHOBE Pa3JIMYHBIX KOPPEISIIMOHHBIX
METO/IOB HMCCIIE0BAHUMN, TOKa3aHa BO3MOXHOCTb BJIMSIHUSI COJIHEUHOU akK-
TUBHOCTH Ha Ie€0JIMHAMUYECKHE MPOLECChl, B YACTHOCTH, Ha BYJIKAaHHYeE-
CKYIO U CEHICMHYECKYIO0 aKTUBHOCTb. [IpuMeuarenbHo, 4To, €Clid B IEPUOIbI
MOBBIIIEHHON COJIHEYHON aKTUBHOCTH YCUJIMBAETCS AKTUBHOCTh BYJIKaHOB U
3eMJICTPSICCHUH MOSICOB CXKATUS 3eMJTH (B 30HAX CYOMYKIIMU M KOJUTH3HH JIH-
TOoC(EPHBIX TUTUT), TO B 00JIACTSAX pacTsHKeHUs 3eMir (B 30HAX CIPEIMHIA)
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ceificMuueckas U BYJIKaHMYECKas aKTUBHOCTb MOHM)XAeTCi JO MHHHUMYyMA.
OTOT aKT CBUIETENILCTBYET O HEOJHO3HAUYHOCTU BIIMSHHUS COJIHEYHOU aK-
TUBHOCTH Ha TI€0JIMHAMUYECKHE IPOLIECCHl M TaKKe IMOATBEPKAAET BO3-
MO>KHOCTh IEPHOMUECKOr0 U3MeHEeHUs paanyca 3emiu. CrenaHa nomnbiTka
JOJITOCPOYHOTO MPOTHO3UPOBAHUS BYJIKAHUYECKOW U CEUHCMUYECKON aKTUB-
HOCTel mosicoB cxxatus 3emun 0 2020 rona.

[TokazaHo BiAMSHUE TpaBUTALIMOHHOTO 1MOJIs Iu1aHeT CoaHeuHoM cuc-
TEMbI Ha CEHCMHUYECKHE M BYJIKAHUYECKUE IMPOSIBICHUS, MPUBEIECHBI HEKO-
TOpbIE PacyeThl U MPEAJIOKEH BOZMOKHBIN MEXaHU3M TUX BIUSHUIA.

[Toxanyit, HanOosiee HECTaHIAPTHBIMHU, B JAHHOM TpYJE, MOXHO
Ha3BaTh pe3yJbTaThl UCCIEIOBAaHUI, OCHOBAaHHBIX HAa MPUMEHEHUU COBEp-
IIEHHO HOBOTO Ie0(HU3MYECKOro MHCTPYMEHTA - TOPCHOHHOTO JETEKTOpa
JUTAHHOTIEPUOIHBIX TpaBuTanroHHbXx Bapuanuii (T JII'B) u ocHoBaHHO#
Ha €ro HCIOJb30BAHUU CTAHLUMU TPOTHO3UPOBAHUS 3EMIIETPSACEHUN -
«ATPOITATEHA.

Ouznyeckuit npuHuun ATPOIIATEHDBI ocHoBan Ha HenpepbIBHOM
perucTpamnyy rpaBUTallHOHHON MOCTOSIHHOM B JIByX B3aHUMHO MEpPHEHANKY-
JSIPHBIX HANpaBJICHUSIX C OJHOBPEMEHHOU perucTpanueil yCKOpeHHs CHIIbI
TsokecTH. [Ipruem, Bce Tpu naTunka (Becbl KaBeHauiia opueHTHPOBAHHBIC B
JIBYX B3aUMHO TMEPICHIUKYISIPHBIX HAMPABJICHUSAX M BBHICOKOTOYHBIN Tpa-
BUMETp — ceHcophl X,Y,Z) MOMEIICHBI B €JMHOM CTEKJITHHOM KOpIyce, B
KOTOPOM TO/Iep)KUBaeTcs Tiyookuii BakyyM. CbeM mH(OpMaIuu ocyiie-
CTBJISIETCS C TIOMOIIBIO CJIOXKHBIX Ja3€PHBIX CUCTEM U ONTHYECKUX MATPHL.
Tak BOT, 3TOT npubOp Mokasaji, 4YTO BapUallMd B U3MEPEHHBIX 3HAUEHUSIX
IPaBUTALMOHHON MOCTOSSHHOM, U3MEPEHHBIX B JIBYX B3aHMMHO MEPHEHIUKY-
JSPHBIX HAIIPaBJICHUAX, 3a4aCTyI0 HUKaK HE KOPPEIUTUPYIOT MEXKIY COOOH,
a TIOpO¥, TIOTMaIal0T B MPOTHUBO(Da3y.

OTOT (haKT SABISETCS NPSIMBIM MOATBEPKAECHUEM TOTO, YTO U3MEPEH-
HbI€ BapHallMy T'PABUTALIMOHHOW MOCTOSIHHOM, HU B KOEH Mepe, HE OTpa)a-
I0T KaKuX-IMOO BPEMEHHBIX M3MEHEHHH caMOi KOHCTaHThI, a CBSI3aHbI C
BIIMSTHUEM BHEITHUX T'PABUTAIMOHHBIX ToJie Ha Bechl KaBenmumia. Breiino
YCTaHOBJIEHO, YTO BapHallUd U3MEPEHHbIX 3HAUEHUN IpaBUTALMOHHON MO-
CTOSIHHOW perucTpupyrorcs 3a 1-3 Hemenu nepen CHIIBHBIMH YAaJICHHBIMH
3eMJIETPSICEHUSIMH M OTpaXkaroT, MO BCEHl BUIUMOCTH, MPOXOXKIACHUE MO
cranimenn «ATPOITATEHA» TeKTOHMYECKMX BOJH, MPEANIECTBYIOINX
CWIbHBIM 3emiieTpsiceHusIM. [IpuueM, cOOTHOLIEHHE MPOSBIECHUS T'paBUTa-
LIMOHHBIX aHOMAJIMH, 3alMCaHHbIX ceHcopaMu X,Y ,Z HaNpsMYIO 3aBUCUT OT
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opuentannu «<ATPOITATEHbBI» no otHomenuto kK ouary Oyaymiero semiie-
TPSICEHUS.

Takum o00Opa3oM, IO MHEHHIO aBTOPOB, MOKHO TOJIBECTH YEPTY IO
CIIOPOM, JUISIIIUMCST 00Jiee TIOyBEKa O MPUPOJIE PETUCTPUPYEMBIX MHOTUMHU
YYCHBIMH MUPA, BapHalUsAX B HW3MEPEHHBIX 3HAYEHUSAX TPaBUTAIMOHHOU
nocrosiHHOM. OTBET, M0 MHEHHIO aBTOPOB HCCIEAOBAHWMN, HAWJIEH — BIIMSI-
Hue Ha Bechl KaBeHuIa BHEIIHUX TPABUTAIIMOHHBIX MOJICH T'e0IMHAMMIYE-
CKOW IIPUPOJBI.

Jlorndeckum TMPOIODKEHUEM PE3yJIbTAaTOB JIAaHHBIX HMCCIEIOBAHUN
spisieTcs coznanue B 2008 roxy ['mobansHoit MexayHnapoanoit Cetu craH-
i poraosupoBanus 3emierpsacernii — ATROPATENA, npunmun es-
TEITBHOCTH U CTPYKTypa KOTOPOH E€TaIbHO OMMMCAHBI B KHUTE.

B xHure yaeneno BHUMaHHE U TaKOW HACYIIHOMW mpoOemMe, Kak rio-
OasbHBIC KIMMATHYECKHME M3MEHEHHWsS Ha Hamied tutanete. [IpoBeneHHbIe
aBTOpaMH CpaBHEHUS T'PaPUKOB U3MEHEHUHN CPEIHUX TeMIEeparyp 3eMiu U
M3BEPIKECHUI MarMaTUYECKUX BYJIKAHOB MOSCOB CXKATHUs 3€MJIHM ITOKA3ajio MX
BBICOKYIO KOoppemsinuio. Ha ocHoBe aHanm3a 3Tux rpadMKOB U HEKOTOPBIX
IPYTUX TapaMeTpoB, aBTOPHI BBIABUTAIOT MPEANOJIOKEHHUE, YTO BCE-TaKH,
OCHOBHOM MPUYMHOMN TI00aTBHBIX KIUMATUYECKUX U3MEHEHUM SIBIIACTCS HE
TEXHOTeHHBIN, a NpUpoHbI (akTop. Kak m3BeCTHO, HpU H3BEPKEHUSIX
BYJIKAHOB B aTMoc(epy BBIICISAETCS OrPOMHOE KOJHMYECTBO SHIOTEHHBIX
razoB, npexnae Bcero CO, m CHg, KOTOpBIE OTBETCTBEHHBI, 1O MHEHUIO
MHOTHX JKCIIEPTOB, 32 BOBHUKHOBEHUE MApHUKOBOTO d(deKTa u, KaK cie-
CTBUE, TOBBIIIIEHUE CPEIHETOJOBBIX TeMIepaTyp Ha 3emie. Beicokuil ypo-
BEHb KOPPEISAIIUNA MKy BYJTKAHNYECKON aKTUBHOCTHIO U CPETHETOJ0BBIMU
TeMIIepaTypaMy CBHICTEILCTBYET B IMOJIb3Y MPEBAUPYIOIIETO BIUSHUS JH-
JIOTEHHOTO (paKkTopa Ha II00ATBHBIC KIIMMATHIECKUE U3MEHEHUS.
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INTRODUCTION

In this monograph the authors have made an attempt to consider in
one context the different processes, which take place in the hard Earth, hy-
drosphere, atmosphere and magnetosphere in refraction through perception
of the Earth as an element of the space, with all consegquences.

The authors tried to trace the casual-effect relation between different
processes on the Earth and in space.

Using the system approach during revealing the hidden periodicity
on basis of applying the mathematical apparatus which includes both spec-
tral analysis, and linear transformation of time series, the authors have de-
termined the cyclicity in seismic and volcanic activity depending on their
belonging to different geodynamic spheres — compression and expansion
lines of the Earth and intra-plate zones. For the first time it was determined
that 22-years cycles of seismic and volcanic activation of compression and
expansion lines of the Earth are in the antiphase, and it in its turn testifies
the non-simultaneity of the processes of compression and expansion of the
Earth, which bringsto periodical changes of its radius within some centime-
ters (Sh.F.Mehdiyev, V.Y .Khain, T.A.Ismayilzade, E.N.Khalilov, 1986).

Studying the solar-terrestrial interactions traces its roots back to the
beginnings of origin of philosophical knowledge of humanity, giving a lead-
ing role in terrestrial events to the Sun. Meanwhile, the priority of scientific
comprehension of these relations from the point of view of modern natural
science is worthily belonged to A.L.Chijevskiy, who showed the leading
role of solar activity, in particular, its 11-years cycles (Wolf numbers) in
development of different processes of biological, social, physical-chemical
and geological characters.

On basis of different correlation methods of researches, the authors
of this work have shown the possibility of influence of solar activity on
geodynamic processes, in particular, on volcanic and seismic activity. It is
notable, that if in the periods of high solar activity, the activity of volcanoes
and earthquakes of the compression lines of the Earth is intensified (in the
zones of subduction and collision of lithospheric plates), then in the spheres
of expansion of the Earth (in the zones of spreading) the seismic and volcan-
ic activity is decreased till the minimum. This fact testifies the ambiguity of
the influence of solar activity on geodynamic processes and also confirms
the possibility of periodic movement of the radius of the Earth. They have
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also made an attempt of long-term prognose of volcanic and seismic activity
of lines of compression of the Earth up to 2020.

There have been shown the influence of gravitational field of the
planets of Solar system on seismic and volcanic development, have been
given some calculations and there was proposed the possible mechanism of
these influences.

Probably, the most non-standard in this work may be called the re-
sults of researches, based on applying the absolutely new geophysical in-
strument — the torsion detector of long-period gravitational variations (TD
LGV) and the station of earthquake prognosis ATROPATENA, based on its
using.

Physical principle of ATROPATENA has been based on uninter-
rupted registering the gravitational constant in two mutually perpendicular
directions with simultaneous registration of acceleration of gravity. At that,
all three sensors (Cavendish balance, oriented in two mutually perpendicular
directions and high-accuracy gravimeter — sensors X, Y, Z) have been
placed in one glass body, where the deep vacuum is kept. Information read-
ing is carried out by means of complicated laser systems and optical matrix-
es. S0, this device has shown that the variations in the measured values of
the gravitational constant, measured in two mutually perpendicular direc-
tions, often don’t correlate between each other, but sometimes get into the
anti-phase.

Thisfact is the direct confirmation of the fact that the measured vari-
ations of gravitational constant in no way reflect some time changes of the
constant itself, but they are connected with the influence of external gravita-
tional fields on Cavendish balance. It was determined that the variations of
the measured values of gravitational constant are registered 1-3 weeks be-
fore strong distanced earthquakes and most likely reflect the passing of tec-
tonic waves, preceded the strong earthquakes, under the station ATROPA-
TENA. At that, the correlation of development of gravitational anomalies,
recorded by the sensors X, Y, Z is directly depended on the orientation of
ATROPATENA relative to the center of future earthquake.

So, according to the opinion of the authors, one may put an end to
the dispute, which is going on more than a half of the century, about the na-
ture of the registered by many scientists of the world, variations in the
measured values of gravitational constant. The answer, according to the
opinion of the authors of the researches, has been found: the influence of
external gravitational fields of geodynamic nature on Cavendish balance.
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The logic continuation of the results of these researches is the crea-
tion in 2008 the Global International Network of the stations of earthquake
prognosis ATROPATENA, the principle of activity and the structure of
which have been described in the book in details.

In the book has been also given attention to such vital problem as
global climatic changes on our planet. Carried out by the authors the com-
parisons of the graphs of changes the average temperatures of the Earth and
eruptions of magmatic volcanoes of compression lines of the Earth, have
shown their high correlation. On basis of the analysis of these graphs and
some other parameters, the authors put forward the supposition that never-
theless, the main reason of global climatic changes is not the man-caused,
but natural factor. As it is well known, during volcano eruptions, into the
atmosphere is thrown out a great deal of endogenous gases, first of all, CO,
and CHg4, which are responsible, according to the opinions of many experts,
for appearing of the greenhouse effect, and, as a consequence, increasing the
average annual temperatures on the Earth. High level of correlation between
volcanic activity and average annual temperatures is evidence of the prevail-
ing influence of endogenous factor on global climatic changes.
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I''TIABA 1. HUKVIMYHOCTb 1 KOCMOT'EOJIOT'HYECKHUE
IMPOBJIEMbI

1.1. OBIIUE NPEJACTABJIEHUA

N.Kennep noxazain, Kak JBUXYTCS IUIAHEThI, HO IIOYEMY OHH JIBU-
KyTCsi UMEHHO Tak? Kakasi IBYOKYyIIasi Cuiia yAep )KUBaeT WX Ha dJUIMITHYE-
ckux opburtax Bokpyr CoJiHIIA M 3aCTaBisieT TO YBEIMYMBATH, TO YMEHb-
IaTh CKOPOCTH, KaK 3TO CIeqyeT U3 BTOporo 3akoHa Keruepa?

B cepenune XVII B. B AHrinuu paGoTtaiu Tpoe BBIAAIOIIUXCS yue-
HBIX. Pa3HOCTOPOHHMU YueHbI W 3kcnepumenTarop Pobepr 'yk (1635-
1703), apxutekTop, MateMaTHK 1 actpoHoM Kpucrodep Pen (1632-1723) u
actporoM, ¢m3uk Oamyna [amneir (1656-1742); mocineanuii, 3aHUMAI
JOJIKHOCTh KOPOJIEBCKOTO aCTPOHOMA U M3BECTEH CBOMMU HCCIIEJOBAaHUSIMU
KOMET.

O.I'anelt mpuinen K BbIBOJY, YTO CHJIa MPUTSDKEHUS H3MEHSETCS
00paTHO MPOTOPLIMOHAIBHO KBaApary pacctosHus. Oxgnako [amieir u ero
KOJUIETH HE CMOTJIM JI0Ka3aTh MaTeMaTHYECKH, YTO U3 3aKOHA IPUTSKEHUS
CJIETyeT BBIBOJI O JIBUYKEHUU IUIAHET MO0 SJUITUITHYECKUM OpOUTaM.

B Tom xe roay ['anneii ornpaBuics B KeMOpuk 3a KOHCYIbTalus-
mu K 1. Herotony. Ha Bonpoc [Mayest, mo xakoil TpaeKTOpHUM JOJIKHA JIBU-
ratbCsl IJIaHeTa MoJ JEMCTBHEM CHJIbI, 0OpaTHO MPOMOPLHOHATIBHON KBal-
paty paccrosinusi ot ConHia, HploTOH He3aMeUIUTeNnbHO OTBETHII, YTO Ta-
KOU TpaekTopuei apisercs syuurnc. OH 3TO J0Ka3al MaTeMaTHYECKH.

HproTOH 0omy0nuKoBan CBOM pe3ysbTaThl B TPEXTOMHOM KHUre «Ma-
TeMaTUYecKHe Hayala HaTypalbHOU (unocoduu», BblIeAnieil B CBET B
1687 r. B xaure Hpl0TOH mOKa3al, 4TO TEJIO MOXET COBEPIIATh JBIKCHHE
[0 KPHBO# KOHHYECKOTO ceueHHs (OKPYKHOCTH, JIUIHIICY, Mapabose U ru-
nep0oJie), TOJILKO B TOM Cliydae, €CjM Ha HEro JACHCTBYET Cujia, 00paTHO
MIPOINOPLIMOHANIbHAS KBAJpaTy pacCTOSHUS U HAIpaBJ€HHAas K HEKOTOPOMl
(buKCHpPOBaHHOMN TOUKE.

OnuH U3 TOCTYJIATOB HBIOTOHOBCKOW HAaTypo(duiiocopuu coCTOsUT B
MpU3HAHUM a0COTFOTHOIO MUPOBOIO BpeMeHU. Hpl0TOH mucan B cBoel KHU-
re; «AOCOJIFOTHOE YaCTHOE MaTeMaTHUECKOe BpeMs caMo 1o cebe U 1Mo CBO-
eil cynHocTH, 6€3 BCSIKOTrO0 OTHOILEHHUS K YEMY-JINOO BHEIIHEMY, IPOTEKAET
PaBHOMEPHO U MHAYe Ha3bIBACTCS JUIUTEIbHOCTHIO» (Hukoncon, 1983).

CnenoBarenbHO, CHUCTEMY OTCYETa MOXKHO paccMaTpuBaTh, Kak
CTPOTO 3aJaHHBIA CIIOCOO M3MEpPEHUs MOJIOKEHUs U BpeMeHU. VHepuuanb-
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HOM CHCTEMOM Ha3bIBAETCsl CUCTEMA OTCYETa, B KOTOPOH Tela, IpU OTCYTCT-
BHUU BHEIIHUX BO3JEHCTBUM, ABIKYTCS PaBHOMEPHO U IpsiMOIMHEHHO. Co-
riacHo HploTOHY, MHEpIMalibHAs CHUCTEMa OTCYeTa JO0JDKHA HaXOAUThCSA B
COCTOSIHUM TIOKOSI WJIM PABHOMEPHOI'O JIBWKEHHS 1O OTHOLIEHHUIO K «alco-
JIOTHOMY IIPOCTPAHCTBY.

HproTon nucan: «AGCOIIOTHOE IPOCTPAHCTBO MO CAMOM CBOEH CyIII-
HOCTH, 0€30THOCHUTEIBHO K YeMy Obl TO HU OBLIO BHEUIHEMY, OCTaeTCs BCe-
r7la OJJMHAKOBBIM M HETOJBIKHBIMY». 10 ero MHEHHIO «abCOIOTHOE TpO-
CTPAHCTBO» 00JIaJaeT CBOWCTBOM JIMINb BO3JCHCTBOBATh Ha Tena (OKa3bl-
BaTh CONMPOTHUBIICHUE MX YCKOPCHHUIO), HO HA CaMO 3TO MPOCTPAHCTBO Mare-
pusl IEMCTBOBATh HE MOXKET.

B 1872 r. OpHcT Max BBICKa3aj THIIOTE3Y, YTO CBOMCTBO MHEPIUH

HE MMEEeT HUYEro oOuiero ¢ «abCOJIIOTHBIM MPOCTPAHCTBOM», a BO3HUKAET
KaK pe3yJbTaT HEKOTOPOTo poJia B3aUMOJCHCTBUS KaXX0ro OTJEIBHOTO Te-
Jla cpa3y cO BCEMHU OCTAJIbHBIMU Maccamu BO BceneHHOM.
Ecnu Obl B Mupe He ObLIO Apyrux macc, roBopui Max, TO y H30JIMPOBaHHO-
ro Tena He ObLI0 Obl MHEPLHU. JTa MBICIL IPOTUBOPEUUT BTy HetoToHa
0 TOM, YTO TEJIO U B 3TOM ciiyyae 00J1a1an0 Obl MHEpLUEH, KaK Pe3yJbTaTOM
NercTBUsS aOCOIOTHOrO MPOCTpaHCcTBA. A DWHIITEHH Ha3Bal runore’y Ma-
Xa — npuHOunoM Maxa.

B 1905 r. DifHInTeiH, B TO BpeMsi CKpOMHBIN cirykammid [1IBeiinap-
CKOTO nmaTeHTHoro Oropo B bepHe, onmybaukoBan paboTy, MOCBSIIEHHYIO Ya-
CTHOM TEOPUU OTHOCUTEIBHOCTH M OKOHYATEJIbHO Pa3pyILUBILIYIO, IIATKUE
OCHOBBI KJIACCHUYECKUX MPEJICTaBICHUI MPOCTPAHCTBA U BPEMEHH.

OpaHO U3 LEHTPAIBHBIX MOJOKEHUN YaCTHON TEOPUU OTHOCUTEIBHO-
CTH I'JIACUT: «HUYEro HE MOXKET JIBUTaThCsl B IPOCTPAHCTBE OBICTPEE CBETAY.
EcTh nmpenmnonoxenue, 4To BO3MOXKHBI YACTHIIbI C KOHEUHBIMH 3HAYEHUSIMHU
Macchl M 3HEPIHH, KOTOPbIE ABMXKYTCS CO CKOPOCTHIO, BCEr/ia MPeBbIIIAI0-
el CKOPOCTh CBETA, a TI0 MEPE YMEHBIIICHHSI UX CKOPOCTH, T.€. MPUOIIIDKE-
HUS €€ K «CBETOBOMY Oapbepy», X Macca JI0JKHA OECKOHEYHO BO3PacTaTh.
OTu npeanojaraéMble YacTUIIbl Ha3bIBAIOT TaxuoHaMu. VX cyliecTBoBaHUE
ocTaeTcs nmpeaMeToM HaydHbix criopoB (Huxkoscon, 1983).

CoryiacHO 4acCTHOM TEOPHHM OTHOCUTEIIBHOCTH, HUKAKyl HH(pOpMa-
LU0 HEeNb3s TepeaTh ObICTpee CKOpocTH cBeTa. Eciau Ob1 MOKHO OBLIO MH-
¢dbopmanuio nepesaBath ObICTpee CKOPOCTH CBETA, TO Mbl y3HaBaJIX ObI O CO-
OBITUSIX, KOTOpBIE €Il€ HE MPOUCXOIMIA U MOIVIM Obl MX MPEJOTBPATUTH.
Tem cambIM ObLT ObI HapyIIEH OCHOBOIIOJIArAIOIIMN MPUHIUI COBPEMEHHO-
IO €CTECTBO3HAHMSI: IPUUMHHO-CIICCTBEHHAS CBSI3b.
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YacTHast TeOpHusi OTHOCUTEIHHOCTH TO0PBaja JIBE TJIABHBIE OCHOBBI
HBIOTOHOBCKOM TEOPHU: <«IIPOCTPAHCTBO W BpeMs TMepecTanu ObITh abco-
MOTHRIMU». OKa3zanoch, YTo HaONIOAATENH, ABMXKYIIHMECS APYr OTHOCH-
TEIBHO Jpyra C MOCTOSHHOW CKOPOCTHIO, OJIM3KOM K CKOPOCTH CBETA, JOJIK-
HBI TIOJIy4aTh Pa3HbIC PE3YJIbTATHI TP U3MEPEHUN BPEMEHH U JUTHHBI.

Ha Towumucckoit xoHdepenmu 1965 r. Pykmanom u HOxBuamHOM
OBLIT MPEUIOKEH WHTEPECHBIN MPOEKT MO MPOBEPKE CIEUPEIITUBUCTCKOTO
oTCTaBaHus BpeMeHu. [Ipemyaranochk CpaBHUTH MOKa3aHUS JBYX aTOMHBIX
4acoB, KOTOpPbIE B HayaJIbHBIM MOMEHT OBUIM COTJIACOBAHBI M0 YacCTOTE U
(daze konebaHMii, a 3aT€M OJIHM Yachl JIOJHKHBI OBLIM MMOMECTUTH Ha JIBHKY-
IEMCSI HICKYCCTBEHHOM CITyTHHKE 3eMiu. [Ipu nBUKEHUU CITyTHHKA CO CKO-
pocteio 8 km/cek mast moaydeHus 3¢ dexra, 3aMETHO MPEBBIIIAIONICTO TI0-
IpenIHOCTH, TpedyeTcs okoJio 3-X CyTOK. [Ipu 3TOM OTCTaBaHHWE COCTaBUT
97 MKceK, Toria Kak MoTrperrHoCTs MOXHO cBecTH 10 1 mkcek (BparuHckuii
B.b., 1965).

B 1916 r. A.DWHIITEHH OMyOJIMKOBAJI CBOIO OOIIYI0 TEOPUIO OTHO-
cutenbHOCTH. OOIIast TeOpUs OTHOCUTEIHHOCTH OOBEAMHUIA TTPUHITUI JK-
BHBAJICHTHOCTH W TIPEJICTABIICHHE 00 MCKPUBJICHUH MPOCTPAHCTBA - BpEMe-
HHM MACCHBHBIMU TEJIAMH.

OOmast Teopuss OTHOCUTENBHOCTH B KOpPHE M3MEHWJIA HAIIU IIpeji-
CTaBJICHUS O TMPOCTPAHCTBE, BPEMEHH, TATOTEHUHU. TATOTEHHE TEpecTalio
OBITH CHJIOH, IEHCTBYIOIIEH HAa pacCTOSHUH, Kak B Teopun HproToHa, a oka-
3aJI0Ch TECHO CBS3aHHBIM C T€OMETPHEH MPOCTPAaHCTBA W BpeMeHH. Brlsc-
HUJIOCh, YTO TE€Ja HE UCIBITHIBAIOT HETIOCPEIACTBEHHOTO BO3JICHCTBUS Tpa-
BHUTAIIMOHHBIX CHJI U MX JBHKEHUE — 9TO OTBETHAS PEAKIMs HAa KPUBU3HY
MPOCTPAHCTBA — BpeMeHH. J[t000e n3MEeHeHNE TPaBUTAIIMOHHOTO TOJIST KaKo-
ro-nmubo Tena He MepeAaeTCcsi MTHOBEHHO B JIFOOYIO TOUKY MPOCTPAHCTBA, a
pPacpoCTpaHseTCsl CO CKOPOCTHIO CBETA.

Cuwnraercs, uto G (rpaBUTaIMOHHAS TOCTOSIHHAS) BCET1a UMEET OJ1-
HY U Ty K€ BETUYHHY, T.€. HeM3MeHHa U abcomoTHa. OHAKO CYIIECTBYIOT
TUTIOTE3bI O BO3MOYKHOCTH M3MEHEHHS 3HaueHUs G BO BpeMEHHU.

[TepBbIM, KTO TIOJBEPT COMHEHHIO HEM3MEHHOCTHh I'PaBUTAIMOHHOMN
nocrostHHO# G, 6611 I1.Aupak n3 KemOpumkckoro yausepcurera. B 1937 r.
UM OblJIa BBICKA3aHA «TUIOTE3a OOJIBIIUX YUCEN», COTIACHO KOTOPOH, Cy-
IIECTBYIOT OTPEIEIICHHBIE COOTHOIICHUS MEXKY KIIFOUEBBIMHU (PU3UICCKUMHU
BenmuunHaMu. K mpumepy, cuiia 3JeKTpOCTaTHIECKOTO OTTAIKMBAHUS MEX-
Iy IBYMS DJIEKTPOHAMH, OTHOCUTCS K CHJIE MX TPABUTAIIMOHHOTO MPHUTSDKE-
HHUS, KaK 10*:1. OrHomenue Bo3pacTta BceneHHoM, OLIEeHMBAEMOr0 B UHTEP-
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Base 10'" —10"® ko BpemenH, KoTOpoe TpeGyeTcs Tydy CBETa, YTOOBI IPOIATH
3JIEKTPOH B momepednnke, Take pasro 10°°:1 (Jlupax I1.M., 1979).

Cy1iecTByIOIIME Ha CETOHS aCTPOHOMUYECKUE HAOIIOJEHUS CBU/IE-
TEIBCTBYIOT O paclIupeHnH BeeeHHOoM.

Wtak, ranaktuku yganstorcs Apyr ot apyra. CKojapko OyaeT JUIMThCS 3TOT
nporiecc, BeyHo? M HacTaHeT Bpemsi, KOTJja CKOPOCTh pa30eraHus Trajak-
THK Ha4YHET YMEHbIIAThCA MOJ ACHCTBHEM CHJIbI NPUTSDKEHUS M, B KOHEY-
HOM CYeTe, IOUACT 10 HYJIsI, TIOCIIC YeTr0O TAIAKTUKNA HAaYHYT COMKATHCS.

Ecnu ckopocTh rajakTUKy JOCTAaTOYHO BEJHMKA, TO OHA OyJeT mIpo-
JI0JDKaTh CBOE JBIKECHUE BE4HO (OTKpbITasi BeenenHas), ecin jxe CKOpoCTh
raJJakTUKM HEJJOCTaTOYHA, TO OHA, B KOHILIE KOHIIOB, YMEHBIIUTCS 10 HYJS,
MOCJIe Yero rajakThka OyIeT IBUraThcs K IEHTpPY BceneHHO# (3aMKkHyTast
Bcenennas).

B cnyuae, eciu Beenennast 3aMkHyTa, TO pa3BUTHE €€ OyAET MO T4U-
HATHCS ONPEIENEHHBIM LIUKIAM CKAaTUS U paclIMpeHus. JTa ujaes JeKUT B
OCHOBE TUIIOTE3bI yJIbCUpYIOLIeH BeeneHHon.

Bynyr nu B HeHCTBUTEIHHOCTH BCE IMKIJIBI PABHBI MO aMILIATYAC?
Ecnu ocHOBBIBaThCSl Ha CYIIECTBYIOIIMX (PU3NYECKUX 3aKOHAX, TO aMILIU-
Tyla IUKJIOB, JOJHKHA YMEHBIIATHCS C KaXIbIM IIUKJIOM, JI0 IOJHOTO 3aTy-
xaHus. Ho moyemy MBI TOJKHBI CUMTATh, YTO pa3BUTHE BceeneHHOM moaum-
HSIETCSI M3BECTHBIM Ha CEroJHs 3akoHaM ¢u3uku? CKopee BCero, 3aKOHbBI
pa3BuTus BceneHHOM, B OCHOBHOM, ITOKA €II[€ HE U3BE/IAHBI.

Ecnu xe Becenennas Bce ke pacuiupsercs, To, YTO €€ 0KUJaeT B Oy-
ymem ?

Jx.b. beppoy u3 Oxcdopackoro, u @.Tumnep u3 Kanudopuuiicko-
r0 YHUBEPCUTETOB CUUTAIOT, YTO B KOHEYHOM UTOr€ MOCIEIHEN cTaauu cy-
IIECTBOBAHMSI MAaTEPUU OKa)xxeTcsi 0e30pekHOe MOpe pa3psHKEHHOTO H3Iy-
YEeHMsI, OCTBIBAOILETO JO KOHEUHOH TeMIlepaTyphl.

MpIcib 0 «TerioBoil cMepTi» BeenenHo#t Obuta BrickazaHa eme B 1854 r.
I'epmanoM ['enbMrombueM.

OpauH U3 OCHOBHBIX BONPOCOB KOCMOJIOTUU: OTKPBITA WIIK 3aMKHYTa
Hama Beenennas? B pamkax monenu @puamana, OCHOBHOM ITyTh, IO KOTO-
pPOMY MBITAIOTCS. PELIUTH ATy MPOOIEMY, CBOJUTCS K U3MEPEHUIO CpeIHEl
IIOTHOCTH I o BellecTBa BO BeeneHHo.

Ecmu r,>r1 ., (roe = 3/8p), H?JG ~ 10 2.cm =3, 1o Beenennas 3aMKHYTa,
€CiIu I , <I ,, TO — OTKpPEITA.
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CymectByromue HabIt0AaTeIbHBIE JTaHHBIE TOKA3bIBAIOT, YTO I ,~
0,1 r,.. U3-3a cymiecTBOBaHMs 3HAYUTEIBHBIX CKPHITHIX (OT HAOIIOJCHMS)
Macc, BO3MOKHO, YTO I, ~T 4.

B otimnume ot I'.I'enemronsna, [x.b. beppoy, @.Tumnnepa u npyrux
CTOPOHHUKOB HJIEU <TEIJIOBOM CMEPTH» BCEneHHOW, MOKHO JOIYCTHTH,
YTO MYJbCAI[MOHHBIN XapakTep Pa3BUTHUS SBJSETCS OCHOBHBIM CBOWCTBOM
ABOJIIOIIMM MHOTHX €CTECTBEHHBIX CHCTEM, BKJIIOYas, KaK Hally IUIaHETY,
Tak 1 BceneHHyro B LETOM.

PaccmaTpuBast orpaHuueHus, KOTOpble HaKIaJblBa€T THUIIOTE3a
OoJpIIUX YMcen Ha pacmmpenue Bcenennoit, {upak 3akiarodmi, 4To Mysib-
cupyromue moaenu Beenennoit uckiouatores. OHM coepKaT MaKCUMallb-
HBIN pa3Mep BceneHHoM, U TOCKOIBKY 3TO COOTBETCTBYET OYECHB OOJIBIIIOMY
YHUCILy, HE 3aBUCAIIEMY OT BPEMEHH, J(Mpak cyelsl MyIbCUPYIOIIHUE MOIEIIH
MPOTUBOPEYAIIMMU TEOpUU OOJbIIMX uucen. Jlupak goka3plBall, YTO B CO-
OTBETCTBHM C €r0 TeopueH, jrodoe 3ameyistonieecs pacipenue Beenen-
HOM 3alpelleHo TunoTe3oil 6oabpmux yucen. Ecium mpeanonoxuTs, 4To
BceneHnHas He COXpaHsIET CBOMX Pa3MepOB, TO BO3HUKAET BOIIPOC, HACKOJIb-
KO TIOCTOSIHHA, B 3TOM Clly4ae, rpaBuTanoHHas nocrosiHaas G. CoriacHo
npuHIuny Maxa, nHepuus Tela, eCTh pe3yiabTaT BIUSHUS Macc BCEX yja-
JeHHBIX 00bekTOB Beenennoit. Kak ormeuan B 50-x rogax [l.I1lama, Takoe
BIIMSIHUE 10 CBOEH MPUPOJIE ABJIAETCS IPAaBUTALIMOHHBIM B3aUMOJIEHCTBUEM.
CnenoBarenbHO, €CTECTBEHHO 0XHJIaTh OCJIA0JIEHUS 3TOTO B3aUMOJEHCTBUS
o Mepe yBenudeHus: pazmepoB Bceenennoit. CorsiacHO MpUHIMITY SKBUBA-
JICHTHOCTH, TPaBUTALIMOHHAS M MHEPIIMOHHAS Macchl 0053aTeIbHO JOJLKHbI
OBITh MTPONOPIMOHAIBHBI, YTO O3HavaeT yBenuueHune G mpu cxatum Bcee-
JICHHOM.

Ha ocHoBe npuBeAEHHBIX COOTHOLIEHHM OBLIO CHENaHO MPEAIoJo-
KeHne, 4To 3HadeHne G JIOJDKHO M3MEHSTHCS 0OpaTHO MPOMOPIHOHAIEHO
BO3pacTy BceneHHoOH, T. €. ¢ TEeYEeHHEM BPEMEHU I'PABUTALIMOHHOE B3aUMO-
NeMCcTBHE TOJDKHO OBLIO 0CIIa0eBaTh.

Ecnn npunepKuBaTbcsl TMIIOTE3bl MyJbCUpPYHOLIEH BcenenHoi, To
rpaBUTAllMOHHAs TMOCTOSIHHASA, TAKXKE€ KaK M paauyc BcenmeHHOM, HOoKHA
MOTIEPEMEHHO YBEIMYUBATHCS U YMEHBIIATHCS. TaK JIM 3TO HAa CaMOM Jieie?

Jlaxxe B HacrosIee BpeMs, Kak 3TO HE NapaJ0KCAIBHO, B 310Xy UH-
TEHCUBHOTO ocBOoeHUs KocMoca, Hayka HE MOXKET OJHO3HAYHO OTBETUTH HE
TOJIBKO Ha 3TOT BOIPOC, HO U Ha BOIPOC O MpHUpoje caMoro tarorenus. Cy-
[IECTBYIOT JIM JIEMEHTApHBIC YaCTUIIbI, HE HMEIOIIHE MacChl — TPABUTOHBI ?
B03MOKHBI T TPaBUTAIIMOHHBIC BOJIHBI?
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CornacHO KOPIYCKYJISIPHOM T'MIIOTE3€ IpaBUTALIMM, B MPOCTPAHCTBE
C OTPOMHOM CKOPOCTBIO JBHIKYTCS YJIBTPAKOCMHYECKHE YACTHUIBl — IPaBHU-
TOHBI, CBOOO/IHO MPOXOJALINE Yepe3 Tesa U TEPSIOIINe IPU STOM HE3HAUU-
TEJIBHYIO YaCTh CBOETO UMITYJIbCa CHII. ECIM B IIPOCTPAaHCTBE UMEETCS TOJIb-
KO OJTHO TEJIO, TO OHO MOJBEPraeTcsi BCECTOPOHHEMY CKaTuro. B ciayyae Ha-
JUYUS B IPOCTPAHCTBE JIBYX T€Jl, MEKJYy HUMH BO3HUKAIOT CHJIbI MPUTSHKE-
HUS. OTO CBSI3aHO C TEM, YTO IOTJIOLIEHUE UMITYIbCa CHJI 3TUMHU TeJlaMU CO
CTOPOH, OOpaleHHbIX IPYT K JIApyry, OyIeT MeHbIlIe, YeM C IPOTUBOIOIOXK-
HBIX CTOPOH. Tena B rpaBUTAllMOHHOM BaKyyMe€ CO3J1al0T HEOJHOPOJIHOCTh
(mosie) TOJBKO B MPUCYTCTBUM Jpyroro tena. OueBHIHO, 4TO oOIIee ToJe
HECKOJIBKMX TE€J HE PAaBHO CyMME€ UX OTIENbHBIX IOJIEH, T.€. JOJDKHO Ha-
OJ1I01aTHCS HEUTO 10100HO0e 3KpanupoBanuio (Becenos, 1977).

K.E.BecenoB B pa3BUTHE THUIOTE3bl O KOPIYCKYJISAPHOW MPUPOAE
IPaBUTALIMOHHBIX BOJH OTMEYAET, YTO «HAPYIICHHE INHAMUYECKOTO PABHO-
BecHs OOMEHa MeXJy BaKyyMOM U TeJlaMHM, a CIJIeZJOBATEIbHO, U HEOJHO-
POAHOCTH I'PABUTAILMOHHOIO BAKYyyMa, BO3HHUKAIOT TOJIBKO IIOJ JACHCTBUEM
BHEIIHUX CUJI, COBEPIIAIOIIUX paboTy, T.e. U3MEHSIOUIUX CKOPOCTH Tea,
100 OTHOCHUTENBHOE IMOJIOKEHHE Tell. Eciin 3Toro He mpoucxoauT, TO Mpu
CBOOOJHOM JIBUYKEHUH IUIAHET U JPYTUX TeJl HUKAKOIO MOTJIOIIEHUS BaKyy-
Ma, pOCTa MacChl U TOPMOKEHHUS HE JOJKHO HAOIIOIaThCS».

ITo muennto K.E.Becenosa, ecim paccMarpuBarth I'PaBUTALMOHHOE
I10JI€, KaK CBOMCTBO TI'PAaBUTALIMOHHOTO BAaKyyma, MOXHO JOIYCTUTb H3Me-
HEHHE 3TUX CBOMCTB BO BPEMEHU U B IIPOCTPAHCTBE. MI3MEHEHNE COTHEUHOU
AKTUBHOCTH, a CJIEIOBATEIBHO, U KOPIIYCKYJSIPHOTO M3JIy4EHHS, MOXKET U3-
MEHUTh IJIOTHOCTh I'PaBUTALMOHHOTO BaKyymMa U BEJIMYUHY IpaBUTAIMOH-
HOM IIOCTOSIHHOM.

Becbma uHTEpeCHBIE pE3yNbTaThl 3a MOCIECIHUE AECATUIETUS TOJIY-
YeHbI [IPU U3Y4YEHUU HENPUIUBHBIX U3MEHEHUH cuiibl TsbkecTu. [lepBblie nc-
CJIEJOBaHUS 1O W3YYEHHUIO HETPUIMBHBIX U3MEHEHUH CHIIBI TSDKECTU OBLIN
Hadatel B MHCTHTYTe @U3nku 3emmn AH CCCP B 1935 r. Tonukom Kk Haua-
Jy 3TUX pabOT MOCIYXHIH PACXOXKICHHUSI MEXAY IMOBTOPHBIMH OIpe/elie-
HUSMHU cuiibl TspkecTd Ha KaBkaze m B Cpemnedt A3uu, HOCTUTAIONINE JIe-
catkoB mIan (Abakenus, 1936). 10./1. Bynamxke u I1.H.ITapuiickum, Obutn
MIPOBEJIEHBl OBTOPHbIE MASTHUKOBBIE M3MEPEHUsI CUJIBI TskecTH Ha LleH-
TpanbHOM  KaBkaze. B pesynbrare — aHanu3a,  BBIIIOJHEHHOTO
H.H.ITapuiickum, ObUIO YCTaHOBJIEHO, YTO 3TH PACXOXKACHUS, SIBISIFOTCS
TJIaBHBIM 00pa3oM, pe3yIbTaTOM HAaKOIUICHUS OIMOOK n3Mepenuit. Ecim ke
WU3MEHEHHUS CHJIbI TSDKECTH BO BPEMEHM U CYIIECTBYIOT, TO OHM HE MOTYT
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MIPEBOCXOUTh HECKOJIBKUX AecAToix gosieii MIanm B rox (FO.J[.Bynamxe,
I1.H.[Mapuitckum 1972, 1984).

Bo MHorux paborax bapra naHo teopernueckoe 000CHOBaHUE BO3-
MOXKHBIX U3MEHEHUI CHIIbI TSKECTH TJlo0anbHOro xapakrepa. OH mpearno-
Jarajg BO3MOKHOCTb MEpeMEIIEeHUs sjipa 3eMJIM OTHOCUTENBHO €€ 000JI0-
YeK, TIPU 3TOM JIOMYCKaINCh U3MEHEHHUsI CHIIBI TsDKECTH BO BpemeHu 1o 0,5
Ml an/roz B paitoHax 0oibiux aHoMmamnuid. OIHAKO, 3TH paObOTHI HE MOJIYYH-
JI1 HU TEOPETUYECKOTO, HU IKCIIEPUMEHTAIIBHOTO TIOITBEPKICHUSI.

Pacuertsl, Bemoanennsie H.H.ITapuiickum (Pariyskiy, 1982) mokasa-
JM, YTO €CJIM W3MEHEHHUS CHJIbl TSDKECTHU CBSI3aHbl C IPOLIECCAMM, BbI3bI-
BAIOIIMMU HEPABHOMEPHOCTh BpallleHUsl 3€MJIM, TO OHM MOTYT JOCTUraTh
nepBeIx aecaTkoB MKI an/ro.

K kon1y 60-X r0/10B B HFHCTPYMEHTAJILHOW IPaBUMETPHH ITPOU3O0IIEIT
OTPOMHBIN CKa4yOK, CBSI3aHHBIM C CO3JaHHEM NPUHLUIINAIBHO HOBBIX MPH-
00poB — a0COIOTHBIX JIa3€PHBIX OAUIMCTUYECKUX TPaBUMETPOB, 00Jagaro-
IIMX BECbMa BBICOKON TOUHOCTBIO.

C 1967 r. A.Cakyma B CeBpe cTaj CHCTEMaTHYECKH IPOBOJIUTh U3-
MepeHHs] aOCOJIIOTHOW BEJIMYUHBI CHJIBI TSKECTU CBOUM CTallMOHAPHBIM
OamuuctuyeckuM rpaBuMerpoM. [lo onenkam A.Cakymbl OTPEIIHOCTh €T0
u3MepeHuit cocrapisier equHuibl MK an. KpuBas HaOnr0A€HHBIX 3HAYEHUI
HMMECT YETKO BBIPAKEHHBIH MUHHMYM, coOoTBeTcTBYyrommii 1968 romy (Be-
cenos, 1977).

W3ydyeHus HENMPWIMBHBIX MU3MEHEHHUH CHJIbI TSKECTH, C COBETCKUM
abcomroTHBIM TpaBuMeTpoM ['ABJI, Oblmu Hadatel B 1976 1. 3a ucTekiiee
BpeMsi IIPOBEIEHBI MHOTOKPATHbIE TOBTOPHBIE OIpeieieHus Ha myHKTe Jle-
noBo B HoBocubupcke, B 1976, 1978 u 1980 r.r. — B Ilorcname, Ha msATH
ITYHKTax Ha ABCTpaJIMIICKOM KOHTHHEHTE, B TacManuu, [lanya-HoBoli I'Bu-
Hee, caenaHbl Tpu u3MepeHus B CuHramype, Ha ABYX NyHKTaX B DUHIIAH-
TN

PaccmoTpuM pe3ynbTaThl HOBTOPHBIX ONPENEICHUN CHIIBI TSHKECTU
Ha myHkrax [lorcmam, JlemoBo, HoBocuOupck. B mHTEpBanme BpeMeHu ¢
1975 r. mo 1978 r., koraa HaOIIOAATUCH MAKCUMAJIBHBIE CKOPOCTH M3MEHE-
HUN CHJIBI TSKECTH, U3MEHEHUS HA TUX MYHKTaX OKa3aJHUCh MPAKTUYECKU
OJIMHAKOBBIMH M paBHbIMH, B cpenHeM — 10,0 + 2,3 mxlanleo0 (bynanxe,
1984). Takum 00pa3oM, U3MEHEHHUS CHJIBI TSHKECTH, MOJYYCHHBIC C TOMO-
uipio rpasumerpa I'"ABJI, Habmoganuce BAOIL JMHUM HPOTSHKEHHOCTBIO D
TBIC. KM, YTO BIIEpPBBIE MO3BOJISIET CAENIATh BBIBOJI O IJI00AJILHOM XapakTepe,
HaO0JII0JaBIINXCS U3MEHEHUH CUJIbI TSHKECTH.
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B Mekcuxke mexay nynkramu Taxu6aiis u Otens XKenesa, o uzme-
peHusM, ipoBeeHHBIM B 1949, 1955, 1967 u 1978 r.r., ycTaHOBJICHO U3MeE-
HEHHE CHJIBI TSDKECTH CO cpefaHel ckopocthio 10 60 Mkl an/rox. Ha Armixa-
0aJICKOM T'€0JMHAMUYECKOM IOJIMTOHE ObLIO YBEPEHHO 3a(MKCUPOBAHO M3-
MeHeHUe cuitbl TshkecTH Oosiee 80 Mk[ an/ro, BRI3BaHHOEC M3MEHEHUEM TH/I-
POJIOTUYECKOTO PEXKUMa TITyOMHHBIX BOJ B IEPUOJ MOATOTOBKU 3€MIIETPS-
cenus (Boulanger et al., 1981). Takum 00pa3om, MO-BHAUMOMY, MOKHO
JIOCTaTOYHO YBEPEHHO TOBOPHUTH O MEPHOJUYECKUX W3MEHEHMSIX CUJIbI Tsi-
KECTHU B pa3inu4Hbx peruoHax 3emud. Kak ormeuaror J[.J[. Banenko u
b.H. ®ponos (1984), n3MeHeHHE CHIIBI TSXKECTH HA TMOBEPXHOCTH 3eMITU
MO>KET OBbITh BBI3BAHO HE TOJIBKO JeopmMalreil 3eMHOTO I1apa, HO U Hero-
CPEACTBEHHO W3MEHEHHWEM BEIMYMHBI T'PAaBUTAMOHHOW mocTostHHOW G B
OKPECTHOCTH 3eMIJIH.

J.JJ.Banenko u B.H.®ponos, onupasch Ha TEOPUIO HU3MEHEHUS
rpaBHTALMOHHOM TMOCTOsHHON Mopnana-Bbpanca-JliKkKe, BBICIAIOT HA OC-
HOBE COBPEMEHHOUN TEOpUU I'PABUTALMHU, TPU HMPUUHHBI U3MEHEHUS T'paBU-
TalMOHHOIO MOJIs BOJIM3H 3eMJIM. BO3MOKHbBIE U3MEHEHUS IPABUTALMOHHON
MIOCTOSIHHOM, B YaCTHOCTH BOJIHOBOIO THNA; 3(h()EKTUBHOE M3MEHEHUE Ipa-
BUTALIMOHHON TOCTOSIHHOM, OOYCIOBJIEHHOE KOCMOJOIMYECKUMH OOCTOS-
TEIbCTBAMH; HU3KOYACTOTHBIE TPABUTAIIIOHHBIE BOJIHBI.

B npenpiaymux pazzenax HaMU YKa3bIBaJloCh Ha BO3MOYKHOCTD I1€-
puonnyeckux u3MeHneHui paaumyca 3emuu. Kak ormeuaer I1.H.Kponotkun
(1984): «0 KpaTKOBpPEMCHHBIX BapHalUsAX BeNWYMHBI pamuyca 3emin (R)
ceifuac MOKHO TOBOPHUTH JIOCTATOYHO OMIPEIEIIEHHO, TaK KaK XOPOIIO H3Yy-
YeHHbIE BapHalliM YIJIOBOW CKOPOCTH BpallleHUs 3eMJIM BOKPYI CBOEH OCH
00HapyKMBAIOT SBHYIO KOPPEJIALUIO C BApHALUSAMHU YCKOPEHUS CUJIbI TSKe-
ctu». UTak, Kakoe OTHOILLIEHUE UMEIOT MpeAroaraéMble N3MEHEHUs IpaBu-
TAI[MOHHOW MTOCTOSTHHOM K 3eMHBIM KaTactpodam? I1.H.Kponotkun otmeya-
€T HaJIM4le KOPPEJISLUOHHON CBA3H MEXK/y BapHallUsiMU YIIIOBOM CKOPOCTH
BpalleHus 3eMJId, YCKOPEHHUEM CHJIbI TSHKECTH U FOJI0BOM sHepruei 3emiie-
TPSICEHUH.

Kak yxe oTmeudanoch, Ha OCHOBE M3Y4YEHHsI IPOCTPAHCTBEHHO-
BPEMEHHOTO paclpe/esieHus] BYJIKAaHUYECKOM aKTUBHOCTH, HaMU CHAEJIaH
BBIBOJI O NEPUOJAMYECKOM M3MEHEHUH paauyca U ¢opmbl 3emiu. MHoro-
YHCJIEHHbIE KOPPEISLUUOHHBIE HCCIEIOBAaHUS TO3BOJSIOT JOMYCTUTh, YTO
MPUYMHON TakuX riao0anbHBIX U3MEHEHHI MOTryT ObITh KOCMHUYECKHE (ak-
Topbl. OIHUM U3 TakuX (PaKTOPOB SBJISIFOTCS CBEPXUIMHHBIE TPABUTALMOH-
HbI€ BOJIHBI, 00J1a/1al0N[1e TUTAaHTCKUMU JJIMHAMH BOJIH U 0€3 KOHIIAa TPOHU-
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3bIBAOIME KOCMHUYECKOE MPOCTPAHCTBO, U3JIydaeMble BO BpEMS MPOLIECCOB
acTpoHOMHYECKOTO MacuTaba Bo Becenennoii. B nmocnenyromux riasax 3ta
npobseMa OysieT packpsiTa 0oJiee IeTaNbHO.

1.2. OCHOBHBIE NIPUHIUIIBI NOAXOJA K ITPOBJIEME

N3yyeHnto 3aKOHOMEPHOCTEW COBPEMEHHBIX IPOSBICHUNA BYJIKa-
HU3Ma ¥ CEHCMHYHOCTH TIOCBSIIIEHO MHOTO pabOT COBETCKUX U 3apYOCHKHBIX
uccnenopateneir. OQHAKO aHAIN3 ATUX MPOIIECCOB MPOU3BOIMICS 000C00-
JICHHO, B OTPBIBE OT M3YYEHHSI MHOTUX TIIYOMHHBIX U KOCMHYECKUX (PaKTO-
pOB.

B ocHOBy HacTosIMX HCCIEI0BaBHUN ObUI MOJOXKEH CIETYIOLIUN
MOJIXO.

BynkaHusM U CeHCMHYHOCTH, TEKTOHUYECKHE BEPTHKAJIbHBIC H TO-
PHU30HTANBHBIC JBIKCHHS JUTOCHEPHl W €€ COCTABIIONINX, TIIyOMHHOE
CTPOCHHE W JHEPreTHUECKOE COCTOSHHUE 3€MHOH KOpBI, (OpMUpOBaHHE H
pa3MeIeHne MECTOPOKACHUH TTOJIE3HBIX MCKOITAeMBIX, TMHAMHUKA (DITFOUIOB
U T.J., SBISIIOTCS PA3IMYHBIMH JIEMEHTaMHU OOIIEeH CHCTEMBI, TECHEHITUM
00pa3oM B3aUMOCBSI3aHHBIMH MEXAy COOOM, a Takke C MpolieccaMu B TU-
pocdepe, atmocdepe u KocMoce.

CieqoBareabHO, TOJIBKO KOMIUIEKCHBIM M OOBEKTHBHBIM IOIXOH K
npoOsieMe M3y4eHHUs] COBPEMEHHOW T'€OJMHAMHUKH TTO3BOJIMT C HAUMEHBIIH-
MU HCKOKCHHSMH PEaTbHON KapTHHBI B3TJSHYTh Ha IMPOILECCHI, MPOUCXO-
ISIIIMe HA HaIIeH IJIaHeTe, ONPENENUTh POJb U MECTO KaKJIOro M3 HUX B
o01eli cucteMe COBpEMEHHON TEKTOHUYECKON aKTUBHOCTH.

OcHOBHOE BHUMaHUE B pabOTe YAEIEHO BYJIKAaHU3MYy U CEHCMHUYHO-
CTH, KaK HaubOoJiee SPKUM TPOSIBICHUSIM TEKTOHMYECKON aKTHBHOCTH 3eM-
JM, TIPY 9TOM CJieJlaHa TIOMBITKA CBSI3aTh 3TH IMPOIECCH HE TOJBKO C TIIy-
OuHHBIMU (hakTOpamH, HO U C IpolleccaMu B runpochepe, armochepe u
KocMoce. B 3To¥ CBsI3M yCTaHOBJICHBI KOPPEIAIIMOHHBIC CBSI3U MEXKTY ITHK-
JMYHOCTBIO BYJIKAHU3MA M CECMUYHOCTH, KOJICOAHUSIMHU YPOBHSI MHPOBOTO
OKeaHa, M3MEHEHUSIMH YIIIOBOW CKOPOCTH BpAILICHUs 3€MJIH, BapUaIlUSIMH
aOCOJTIOTHBIX 3HAYCHHUU CHJIBI TSDKECTH Ha OOJIBIINX TEPPUTOPHUSX, COTHEU-
HOW aKTUBHOCTBHIO M HEKOTOPHIMHU JPYTMMH SIBICHUSMH. CrienaHa MoTbITKa
BBISIBUTH CTETICHb B3aMMOCBSI3U Pa3IMYHBIX JIEMEHTOB €MHON JTWHAMUYe-
CKOM CHCTEeMBI “TBepjas 3emisi — ruapochepa — armMocdepa — KocMoc” U Ha
3TO# OCHOBE pa3paboTaTh MOJIEh COBPEMEHHOU T€OIMHAMUKN 3EMITH.
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['maBHOW MBIC/BIO, 3QJI0)KEHHOW B OCHOBY MOJIEJIM COBPEMEHHOU
reoIMHAaMUKU 3eMJIH, SIBJISIETCS MOHMMaHUE TOTO, YTO HAMU PacCMOTPEH
BCEro JIMIIb MIHOBEHHBIM BPEMEHHOM Cpe3 B T€0JIOTMYECKOM pa3BUTUU
3emJid, BBICBETHUBIIMH LIENBIM psAJl CIOXKHBIX B3aMMOCBS3€H M MPOIIECCOB,
HEJOCTYIHBIX BBISBJICHUIO IIPU M3YYEHUU UX B F€OJIOTMYECKUX MaciiTadax
BPEMEHH, B CBSI3U C X KPAaTKOBPEMEHHOCTbIO MJIH K€ OTCYTCTBHEM OCTaB-
JII€MBIX UMH “ (DaKTHUECKUX CIIEI0B” .

OnHuUM U3 BaXHBIX TE3UCOB, JICTIIUX B OCHOBY MCCIICIOBAHUM BYII-
KaHUYECKON U CEMCMHUYECKOW aKTUBHOCTH, SBWJIOCH Pa3/IeIbHOE M3yYEHUE
U3BEPKEHUI BYJIKaHOB U 3€MJIETPSICEHUI B 3aBUCUMOCTH OT UX NPUYPOUECH-
HOCTH K TOMY WJIM UHOMY TUITy F'€0JIMHAMUYECKHUX MOSICOB 3eMJIU.

TakuMm o0Opa3oMm, Bce BYJIKaHbl U 3eMJIETPSICEHUsI ObUIM HaMHU pasjie-
JICHBI Ha YETHIPE T'€0JMHAMHUYCCKHX THIa — mosicoB cxkatust 3emin (“C”),
okeaHckux pudrobix 30H (“OP”), KOHTUHEHTAJIBHBIX PH(PTOBBIX 30H
(“KP”), okeanckux BHYTpUIUIMTOBBIX 30H (“OB”). B kadecTBe camocTos-
TEJIBHOTO THIIA HAMH HCCICIOBAIUCh rps3eBbie Bynkanbl (“I'P”). Takoit
oAXoJ1 K mpobseMe ObL1 ocyliecTBiIeH BrepBble. Kak mokasanu pesyinbra-
Thl MCCJENOBAaHUM, LUKIMYHOCTh B M3BEP)KEHUSAX BYIKAHOB Ppa3IMYHBIX
re0IMHaMUYECKHUX TUIIOB CMEIIEHAa BO BPEMEHH.

OpHuM u3 HamboJiee BaKHBIX BBIBOJIOB SIBJISIETCS TO, YTO HE TOJBKO
atMocdepa u ruzipochepa HaxoAITCA B IOCTOSSHHON JUHAMUKE, HO U “TBEp-
nasi 3eMisl’ TOJIBEp)KEHA 3HAYUTENIBHO O0Jiee CIOXKHBIM JUHAMUYECKAM
IpoLeccaM U MepecTporKe CTPYKTYpPhl, YEM IPEAI0Iarajiochk, IpUYeM B KO-
POTKUX BPEMEHHBIX MHTEpBaJIaX, CONOCTABUMBIX C JECATKaMU U COTHSMHU
JeT.

OO0 3TOM CBUJIIETENIBCTBYIOT U MOJYYEHHbIE B MOCIEIHUE TOAbI (ak-
Thl “MCYE3HOBEHMS 3apETUCTPUPOBAHHBIX pPaHEE CEUCMUYECKUX TpPaHUI]
3emHoi kopel Berri M (1980), lykun 1H0.K.(1984), Kpacuomnesuena I'.B.
(1984) cMmerieHHBIC MIOCKOCTH PA3JIOMOB 3€MHOM KOPbI Ha Pa3JIMYHBIX TITY-
OMHHBIX YPOBHSX, PUYPOUEHHOCTh OYaroB 3eMJIETPSICEHUI K BHYTpHUOIIO-
KOBBIM YaCTSIM 3€MHOM KOPBI.

B uactHOCTH, yAanoch yCTaHOBUTH, YTO I€OJIMHAMUYECKHE OJIOKU
36MHON KOpPbI HENPaBOMEPHO OTOXIECTBISATH C MPUHATHIMU B T'€OJOTHHU
TEKTOHUYECKUMU OJIOKaMU, T.K. OHU OTPaXKaroT JIMIIb COBPEMEHHOE dHEpIre-
TUYECKOE U JAMHAMHMYECKOE COCTOsHUE JuTocdeprl. B mpenenax reoguHa-
MUYECKUX OJIOKOB MJIEHTHUYHBI MPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEP-
HOCTH MPOSIBJICHUN BYJIIKAaHH3Ma U CEHCMUYHOCTU U HAOJIIOJIaeTCsl OJIMHAKO-
BO€ pacrpe/iesieHue TEeKTOHUYECKON SHEpruu B 00beMe, YaCTUUHBIM OTpa-
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YKEHHEM KOTOpOU SIBJISIETCA ceiicMuueckas sHeprus. Kpome toro, reoanHa-
MHUYECKHE OJIOKU HE SBIISIIOTCS ' CKBO3HBIMH™ JIJISI 36MHOM KOPBI, @ CMEIICHBI
Ha €€ Pa3IMYHBIX YPOBHsIX. TakuM 00pa3om, OJIOKOBasi CTPYKTypa Ha pas-
JMYHBIX TTyOWHAX 36MHOM KOPBI MOKET CYIIECTBEHHO OTJIMYAThCS.

[IpoBeneHHBIE UCCIENOBAHHUS TO3BOJISIIOT MEPECMOTPETh M HEKOTO-
pBIe B3TJIS/IBI HA MEXaHHW3M OYaroB 3emiieTpsiceHui. [lomydyeHHbIe NTaHHBIE
MOJITBEPIKAAIOT Pe3ylbTaThl HEKOTOPhIX padoT [omamxze O.1. (1968), Erop-
kuHa ['.E. (1980), ITonerae A.W. (1983), Yurapes H.B. (1980) u no3Bouis-
0T IPUITH K BBIBOJY O MPHYPOUYCHHOCTH MHOTHX OYaroB CHJIBHBIX 3eMJIe-
TPSICEHUH K BHYTPEHHHM YacCTsIM T'€0JMHAMHYECKHX OJIOKOB 3€MHOU KOPBI
KaK B IUIaHE, TaK U TI0 pa3pe3y, YTO MPOTUBOPEUUT MPEICTABICHUSIM O CBSI3U
BCEX 0YaroB 3eMJICTPSCEHHI C TIIyOMHHBIMH paszioMamu. CrenaHo 3aKio-
YEeHHE O BO3MOXKHOCTH NMPUYPOUYECHHOCTH 0YaroB K pazjioMaM TOJIBKO Ompe-
JETICHHOTO TIOPAIKAa M XapakKTepa, NMpU 3TOM MPEIIoJaralTcs JBa THIA
3eMJICTPSICEHUI: | — 3eMIIeTpsICCHHS, SBIISIONIMECS PE3YIbTaTOM TOIBUKKH
BIIOJIb pa3pbiBa; || — 3emierpsiceHus, 04arm KOTOPBIX MPUYPOUYECHBI K HEKO-
Topomy o0bemy (mo I'.IT. ['opinkoBy) ¥ BO3HHKAIOIIKE B pe3yibTare pas-
PSIKM B HEM HAIPsDKEHHH, B TIPOIIeCCe KOTOPOU 00pa3yeTcst pa3phiB.

1.3.NNPEACTABUTEJBbHOCTDb JAHHBIX UCIIOJIb3YEMBbBIX
B UCCJIEJOBAHUAX

Kak m3BecTHO, CTENeHb JTOCTOBEPHOCTH MOJIYYECHHBIX PE3yJbTaTOB
HETIOCPEJICTBEHHO 3aBUCUT OT TPEACTABUTEILHOCTH W KOPPEKTHOCTH HC-
MOJIb3YEMBIX JIAaHHBIX, B CBSI3M C Y€M, STOMY BOIPOCY B HACTOSIICH paboTe
y/AeJIeHO 0OJIbIIIOE BHUMAHUE.

JlanHbIe 00 M3BEPIKECHHUSAX BYJIKAHOB MUPA HAMU OBLIH B3SITHI U3 Ka-
tayiora u3Bep)kenuii ByakaHoB mupa (I'ymenko H.W., 1979), kotopslii B Ha-
CTOsIIIee BpeMsl ABJIIETCS HanboJiee MOJHBIM CPeAU OMyOIMKOBAHHBIX MEXK-
IyHApOJHBIX KaTanoroB. Kiaccupukaryss MarMaTHYECKUX BYJIKAHOB Ha TH-
bl B3siTa U3 paboTel X. Pacra (1982).

JlanHbIe 00 M3BEPIKCHUAX TPI3EBBIX BYJIKAHOB OBUIM B3STHI M3 KaTa-
nora Slky6oB A.A. (1974) u pabotsl PaxmanoB P.P. (1982), sBistormmxcs
€IMHCTBEHHbIMU paboTamu, OOOOLIAIOUIMMH H3BEPKEHHUS BYJIKAHOB IIO
AzepbaiijkaHy U MUDY.

JlaHHBIE O 3eMIJIETPSICEHUSIX MUPa Oparch HAMHU U3 KaTaiora 3emie-
Tpsicenuid mupa Muposoro neHrpa aanubix (ML) — B2, Britovatoriero
katayoru 3emuerpsiceanid PJIE 3a 1928-1981 r.r. u katanor 3eMmieTpsiceHui
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I'yren6epra-Puxrepa ¢ 1904 mo 1952 r. Ha ocHOBe 3THX KaTaJoroB HaMHu
OBLT COCTaBJIEH CBOJHBIN KaTayor 3emierpsiceanii mupa ¢ 1904 o 1981 r.,
oxBaTbIBatonuii 117646 3emiieTpsiceHHi.

JlaHHbBIE O CHJIBHBIX 3€MJIETPACEHUSAX MHUpa ¢ MarHUTyaou M > 7 ¢
1500 mo 1981 rojapr Opanuch W3 Kataiora, MPUBEIACHHOTO B padoTe Ditdu
JIx.A. (1982) u cocraBnenHoro Ha ocHoBe “Katanora pa3pymuTenbHBIX
3emiierpsicenui” Jlxona MusbHa.

Heo0xommMo OoTMETHTB, 4TO 3a 0OJiee MO3JHHUE MEPUOIbl BPEMEHH,
JaHHBIC TI0 U3BEPKEHHUSIM BYJIKAHOB M 3eMJICTPSICEHUSIM Opanuch u3 Mupo-
Boro LlenTtpa Jlanubix - B2 u gpyrux UHTEpHET HCTOYHUKOB.

Haﬂﬂble 00 HU3BEPKCHUAX MAIrMATHICCKUX BYJIKAHOB MHUpa

Xorenock Obl OTMETUTb, YTO CUCTEMATH3ALMSI JaHHBIX 00 U3BEpIKE-
HUSIX BYJKAHOB MHpa OCYIIECTBIISUIACH, HAYMHAS CIPOILIOro Beka ['ym-
oosiarom (Humboldt, 1824), Jlsiiemiem (Lyell,1830), dyxca (Fychs C.W.C.,
1865), Mepkammu (Mersalli, 1907), HlIueiinepom (Schneider, 1911), Camrre-
pom (Sapper, 1917, 1927), Apasarom (Arldt, 1918) u psgom apyrux uccie-
nopareneil. OpHako pabOThl YKa3aHHBIX aBTOPOB MPEACTABIISIN CcO00i
KPaTKUE XapaKTEPUCTUKH OTACIbHBIX BYJKaHOB U TPYIIN BYJKAHOB U UX U3-
BepkeHui. [lepBbie KaTaaory Mo U3BEPKEHUSAM BYJIKAHOB HAYAJIM MYOIHKO-
Batbes ¢ 1951 roja, koraa BeINLIA TIepBas 4acTh KaTayora mo Mumonesnu. B
MOCJIEYIOLEM ObUIM OMYOJMKOBAHBI KAaTAJIOTH IO U3BEPKEHUSM BYJIKAHOB
OT/EJbHBIX PETHOHOB U B 1I€J7I0M 10 Mupy. Hamu ObLT UCIIOJIB30BaH KaTAJIOT
u3BepxkeHuit ByikanoB Mmupa ([ymenko, 1979), sBisromuiics Ha cero-
JHSAIIHAN JICHb HamOoJiee MPEICTaBUTEIbHBIM M3 BCEX OIMYOJIMKOBAHHBIX
Karajoros. B Hem mpezcraBieHsl qanabie 0 933 BykaHax Mupa, 9TO Ha 253
ByJIKaHa OOJIBIIE [0 CPABHEHHIO C YHCIIOM BYJIKAHOB, OITUCAHHBIX B MEXK/IY-
HApOJHBIX KaTaJorax, OnmyoJIMKOBaHHBIX B MTanuu.

Bce mpuBeeHHBIC B KaTanore ByJKaHbl MUpa ObUIM HAMHU paszesie-
Hbl HAa YEThIPE NeOJMHAMHUYCCKMX THIA: BYJIKAHBI MOSICOB CXKATUS 3eMIIU
(«C»), BynkaHbl OKEaHCKUX PUPTOBBIX 30H («OP»), ByJIKaHbl KOHTCHECH-
TabHBIX pUMTOBBIX 30H («KP»), ByiKkaHbl OKEAHCKHUE BHYTPHUIUIMTHBIC
(«OB»). Knaccugukanus Obuia npousseneHa no X. Pacry (1982).

Camasi paHHss JaTUPOBKA M3BEP)KECHUsI BYJIKaHA, IPUBEICHHAS B Ka-
tanore — 1500 r. mo H.3. [locnemnue natel u3Bep)eHUd oTHOCATCS K 1978

roay. O01iee KOJIMYeCTBO U3BEPIKEHUI, OTMEUCHHBIX B KaTaJIOTe, COCTABIIS-
et 5150.
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YuuteiBasi yrepro uHGOpMaIMU 00 U3BEPKECHUSAX BYJIKAHOB, MOBBI-
IIAOIIYIOCS C YBEJIHMUCHHEM pacCMaTpHUBaeMOro BPEMEHHOTO TepHoa, Ha-
MU OblJIa Ipou3BeIeHa pa3douBka BpemeHnHoro nepuona ¢ 1500 no 1978 ro-
nel Ha qBa wHTEepBaia: ¢ 1500 mo 1800 rox u ¢ 1800 mo 1978 rox. Ecrect-
BEHHO, 4TO yreps nHpopMaruu 3a BpemenHoi nepruoa ¢ 1800 mo 1978 romaer
3HauuTeNbHO HIke, yeM ¢ 1500 mo 1800 rox, ciieqoBarensHO, 3TH JIBa Bpe-
MEHHBIX MEPHOJa OTIHYAIOTCSA CTENEHbI0 A0cTOBepHOCTH. [lodTOoMy pac-
CMOTpPEHHE HM3BEP)KEHHI BYJIKAHOB MO KaXKJIOMY M3 YKa3aHHBIX MEPHOJIOB
BpPEMEHH MPOU3BOAMIOCH OTIeNbHO. Hibke npuBenena tadbauna 1 ¢ qaHHBI-
MU 00 00IIeM YHCIIe U3BEP)KEHHI BYJIKAHOB MHUpA Pa3JIMYHBIX T'€0IMHAMU-
YEeCKUX TUMOB. JIaHHBIC 1O W3BEPKCHUSIM BYJIKAHOB U 3eMJICTpsCeHUI Opa-
nuck n3 paznnuebix MHTEPHET-caitToB, B TOM yncie:

Kamanoeu:

1.Significant Earthquakes of the World
http://eartquake.usgs.qov/egcenter/eqarchives/significant/
2.Earthquakes data courtesy of the USGS NEIC
http:/www.iris.edu/seismon/

3.Global Volcanism Program

www.volkano.si.edu

4.Bulletin of the Global Volcanism Nework
5.USGS Volkano Hazards Program
http:/volkano.usgs.qov/

6.Volcano World Eruptions
http:/volcanoworld.wordress.com

7. www.pnsn.org/INFO_GENERAL /volcanoes.html

Tabruya 1
Ne HaumenoBa- | KonuuectBo | KosinuecTBo 3apukcrpoBaHHBIX
. HUE THTIA BYJIKAHOB U3BEPKEHUI BYJIIKAHOB
Bynkanos C1500 mo | C 1800 mo 2000
1800
1. «C» 751 621 2115
2. «OP» 90 88 123
3. «KP» 71 - 93
4, «OB» 17 35 115
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Haﬂﬂble 00 HU3BEPKCHUSAX I'PA3CBLIX BYJIKAHOB MHUPa

I'psizeBbIe ByJIKaHBI — sBJICHHE 00Jiee pEeAKOE U MEHEe H3yYCHHOE 110
CpPaBHEHHMIO C MarMaTHYECKUMH ByJKaHamu. [IpuHSATO cumTath Tps3eBOi
BYJIKAHU3M JIOKQJIGHBIM TIPOSIBIICHUEM T'€0JIOTHYECKUX MPOIECCOB, CBS3aH-
HBIX ¢ He(rerazooOpasoBanneM. OKOJIO MOJOBHHBI TPSI3EBBIX BYIKAHOB MU-
pa pacnoyioxkeHo B AzepOaiimxane u B KOxxHo-Kacnmiickoit Briagune.

JlaHHbIE 110 U3BEPIKEHUSIM T'PSA3EBBIX BYJIKaHOB A3epOaiipkaHa Obln
0006miensl B Katayore (1974), a 3arem - B pabote Paxmanosa P.P. (1982)
Ceenenusi 00 M3BEPKEHUSIX I'PA3EBBIX BYJIKAHOB B LIEJIOM IO MHUPY ObLIH
00001IIeHBI B KaTajore, MpuBecHHOM B pabote Paxmanosa P.P. (1982).

B cBsi3u ¢ TeM, 4TO TpsA3€BOM BYyJKaHM3M Havajl MPHUBIIEKATh BHUMA-
HUE yYCHBIX CPAaBHHUTEIHHO HEAABHO, @ U3BEP)KEHHSI TPSA3EBBIX BYJIKAHOB HE
SIBIISTFOTCSL CTOJIb 3aMETHBIMH COOBITHSIMH, KaK M3BEP)KCHUSI MarMaTHIeCKUX
BYJIKAHOB, TO ¥ CBEJCHHUS 00 STHX M3BEPKEHHSIX OXBATHIBAIOT CPAaBHUTEIIb-
HO KOPOTKHI MPOMEKYTOK BpeMeHH. [loaToMy HamMu paccMaTpuBajIuCh U3-
BepkeHUs Tpsa3eBbix BynkanoB Mupa ¢ 1800 mo 2000 roxapr. O6miee uuciio
M3BECTHBIX I'PA3EBBIX BYJIKAHOB MUpa cocTanisieT okoio S500.

Haﬂﬂble 0 3¢MJUICTPHACCHUAX

Perynsipubie ceficmuueckue HaOmoneHus Hadanuch ¢ 1900 roxa u
03HAMEHOBAJIUCH BBITYCKOM IIEJIOTO psifa OoJUIeTeHeH W KaTanoros: brom-
JIETeHsI MOCTOSIHHOM IeHTpaibHO# ceiicMonoruyeckoit komuccuu (BITICK),
nyommkoBasmierocs B Poccun B 1902-1908 r.r. o pykoBoacTBoM JleBuir-
xoro I'.B., OrojuteTeHel 0Te4ecTBEHHON ceTh ceiicMuueckux cranmmii 1902-
1912 u 1928-1973 r.r., ISS, Orwmiereneii BCIS u CelicMoornueckoi
cinyxkOb1 CILIA, mHaMBUAYalIbHBIX OHOJIJIETEHEW 3apyOeXHBIX CTaHIMM 3a
1900-1970 r.r. u jp.

JlaHHBIEC O 3eMJIETPSICCHUAX MUpPa HAMHU UCIOJIB30BAIHCH 10 KaTallo-
ry 3emieTpsiceHuii Mupa MupoBoro 1ientpa nanusix (ML) — B2, Bxio-
qaromemy karaior 3emuerpsicenuid P/IE 3a 1928-2000 r.r., u karanory 3em-
nerpsicennii ['yrenbepra-Puxrepa, 1904-1952 r.r. O0miee 4ncio Beex 3eM-
nerpsiceHnidd B Karajore 3a nepuoy ¢ 1904 mo 1981 r.r. cocraBusier Ooiee
200 ThICSY COOBITHIA.

Bbumi Takke WMCHOJB30BAHBI JAHHBIE O CHJIBHBIX 3EMIICTPSCEHHSIX
mupa ¢ Mmarautynoi > 7 ¢ 1500 mo 2000 rospl, mpudeM JaHHBIE 00 HCTOPH-
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4eCcKUX CHIIBHBIX 3eMieTpsiceHusx ¢ 1500 mo 1902 r. Obum B3sATHI U3 Kara-
Jora B KHHT€, COCTaBJICHHOTO Ha OCHOBe «Karaiora pa3pymuTelbHbIX 3eM-
netpsicennii» J[rxona MwibHa. JlaHHBIC O CHITBHBIX 3emuteTpsiceHusx ¢ 1903
no 2000 rozer Opasrck Ha OCHOBE COMIOCTABJICHHUS CBEICHUH, IIPUBEICHHBIX
B karanorax ML/l — b2 u Ceiicmonorudeckoit Coryx0b1 CLIA.

2. BYJIKAHU3M U CENCMHUYHOCTD

21.TJE U KAK CKOHUEHTPUPOBAHBI BYJIKAHBI U
SEMJUIETPACEHUS?

AHanu3 pacrnpocTpaHeHHs] BYJKaHOB MHpa IOKa3bIBaeT, YTO OHU
PacroJioKeHbl, B OCHOBHOM, B Y3KUX TEKTOHHMYECKU aKTUBHBIX 30HAX 3€MIIU
(puc.1).

Marmaruyeckue BYJIKaHbI JEATCS Ha JBa OCHOBHBIX TUIIA — BYJIKa-
HBI 30H cyOaykiuu (0003HaunM uxX ByinkaHamu Tura C) ¥ ByJIKaHbl pUQPTO-
BBIX 30H (0003Ha4YMM HMX ByJKaHaMu Tura P).

K nepBomy Ty OTHOCATCS BYJIKaHbI 30H CYOIyKIIMU U CBSI3aHHBIX C
HUMHU KpaeB MUKpOIUIUT. ByiakaHuU3M 3TOro Tuma sBJISE€TCS CMEIIaHHBIM
AKCIUTIO3UBHO-3()Py3UBHBIM OT OCHOBHOTO 1O KHCJIOTO, HO MPEUMYILECT-
BEHHO cpefHero cocraBa. K HeMy OTHOcCATCS, HapuMep, BCE BYJIKaHBI 3a-
MaJHOro Kpast AMEpUKaHCKOIO U BOCTOYHOTO Kpasi A3MaTCKOro0 MaTepuKoB,
a TaKKe MPUJIekKAIINX OCTPOBHBIX IYyT, ByJKaHbl oOnactu Cpean3eMHOro
MODSI U T.JI.

Ko BTOpOMY THIIY OTHOCATCSI BYJIKAHBI OKEAHCKUX M KOHTUHEHTAJIb-
HBIX PUQPTOBBIX 30H. DTO MPEUMYIIECTBEHHO TOJEUTOBbIN 3((y3UBHBII
MOJABOJIHBIN BYJIKAHU3M CPEIMHHO-OKEAaHCKUX XpeOTOB, a TaKKe BYJIKAHU3M
PacroJIO’KEHHBIX Ha HUX OCTPOBOB, TaKUX Kak, Hampumep, Mcnanausa wim
A3sopckue octpoBa (okeaHckue pudToBbie ByiKaHbl). K 3ToMy TUIy Takxke
MPUYPOYEHbl KOHTHHEHTAJIbHbIE PU(PTOBbIE BYJIKaHBI, PACIIOI0KEHHbIE, Ha-
npumep, B Kpacuom mope, B Bocrounoit Adpuke u 1.1. O603HauUM OKeaH-
ckue pudrosbie Bynkanbl — OP, a konTuHeHTanbHbIe pudTOBBIE — KP.

[TomumoO BhILIEYKAa3aHHBIX, U3BECTEH €I[€ OJUH TUIl MarMaTHYEeCKUX
BYJKAHOB — OKCaHCKHE BHYTPHUIUTUTHOBBIC BYJIKaHbI (0003HAYMM UX BYJIKa-
Hamu tunia OB). K HUM OTHOCSTCS BYJIKaHbI, PACIOJI0KEHHbBIC BO BHYTPEH-
HHX YacTSX IUIMT, TaKue, Kak, Hanpumep, Ha KoMopckux u ["aBaiickux oct-
poBax.
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Puc.l. Cxema PACIOJI0KCHUA 30H MAarMaTHI€CKOI0 ByJIKaHU3Ma MUpa

1, 2, 3 u 4 — COOTBETCTBEHHO MarMaTHYeCKUE BYJIKAHBI MOSICOB CXKATHS 3EMIIH,
OKCaHCKHX PU(]PTOBBIX 30H, KOHTHHEHTAJIBHBIX PUPTOBBIX 30H M OKCAHCKUE BHYT-
PHUTLTUTHBIC.

Hwxke nmpuBoauTCS TIepeueHb pailOHOB PACIIOJIOKEHUS MarMaTruye-
CKHX BYJIKAHOB M MX Kiaccuukanus, npunsatas no X. Pacty (1982).

ByJskaHbl 30H cyOayKumnu

1. Amnanmuueckuii okean
CpenunHo-ATrnantrueckuii xpedet (OP)
OctpoB fn-Maiien

Ncnanaus

A3opckue oCcTpoBa

OctpoBa Tpucran-nga-Kynbs
['nydoxoBoHbIie BiaauHbl (OB)
Kanapckue octpoBa

OctpoBa 3enenoro Meica
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OcrpoBHble nyru 3anaaHoi okpautsl (C)
Marnbie AHTHIIBCKHE OCTPOBa

2. Hosac cknaduamoix coopyscenuii Eepazuu (C)
Hramusa — Cunpnus

Orelickoe Mope

[TonyoctpoB Manas Asus, Apmenus, pan

3. Adpuka — Apasuiickuii noiyocmpos
ApaBUICKUH MTOJYOCTPOB

Kpacunoe mope

Dduonus

Bocrounas Adpuka

LenTtpanpHas Adpuka

3ananHas Adpuka

4.Hnouiickuu oxean (OB)
Komopckue octpoBa
OctpoB Petonbon

OctpoB Keprenen

S._Tuxuii okean
l"aBaiickue ocTpoBa
OctpoB Can-benenukra
OctpoBa ["'ananmaroc
OctpoB Xyan depHanec

6. Tuxookeanckuii nosc (C)

OctpoBnsie nyru CeBepoil 1 ceBepo-3araIHoi OKpaHbBI
Ansicka

AneyTckue oCTpoBa

Kamuatka

Kypunsckue octpoBa

Snonus

bonnn-Mapunanckas gyra

OcCTpOBHBIC IyTH U apXUIIEJIary FOT0-3aMagHON OKPAaUHbI
OUIMNIIMHCKUE OCTPOBA

OctpoB HoBas ['Bunes
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OctpoB HoBas bpuranus
OctpoBa AnMupanrteicTsa
Co0J10MOHOBBI OCTPOBa
OctpoBa CanTa-Kpyc
OctpoBa Hosblie I'ebpub
Octpoa Camoa

OctpoBa Tonra

OctpoB Kepmanek

Hogsas 3enannus
OctpoBa bappen

OctpoB Cymmarpa
OctpoB Kpaxkaray
OctpoB fBa

Mansie 304cKue ocTpoBa
Mope banna

Octpos Llenebec

OctpoB Canruxe

OctpoB Xanbmaxepa
Bocrounas (TuxookeaHckas) OKpauHa MaTepuka AMepuka
CesepHas AMmepuka
Mekcuka

Kocra-Puxa

Hukaparya

CanbBagop

I'BaTemana

KomymOus

DKBaJ0p

[Iepy, bonmBus

Yunm, ApreHTuHa

7. Anmapkmuoa

[ToMrMO MarMaTW4eCKHX BYJIKaHOB, BBIJEISIETCS €€ OJWUH THIl —
Ips3e€BbI€ BYJKAaHBI. [IpOTYKTOM M3BEPKEHUS I'PA3EBBIX BYJIKAHOB SIBIISCTCSA
Opekuus.

Ha rtepputopun CHI' rpszeBoii ByJlKaHHM3M pa3BUT B CIEAYIOIIMX
paifonax: AsepOaiijkan, FOro-3anannas Typkmenus, ['py3us, 3anannas
Ky6anb, Tamanckuii u Kepuenckuii nosyoctposa, octpoB CaxaiuH.
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3a pyOexoM Tpsi3eBbIe BYJKAHBI PAa3BUTHI B CICAYIOIMMX PETHOHAX

MHpa.
Benecyana Mosn
KomymOus Kwuraii
Mekcuka Snonus
[Tepy Hosas 3enanaus
DKBa0p Maunailickuii apxunenar
Uranus OctpoB Tpununan
Pymbraus OctpoB Cymatpa
Wpan OctpoB fBa
[Takucran OctpoB Kanumanrtan
Nunus OctpoB Tumop

CpaBHEHHE KapThl PACIIOJIOKEHUS TPI3EBBIX BYJIKAHOB MHUpPA C Kap-
TOW PACHOJIOXKEHHUS TPAHMI] JTUTOCHEPHBIX IUIHT MPHUBEIIO K CIEAYIOIIAM
BBIBOJIaM. Bce rpsi3eBbie BylIKaHBI MHpa PACIIOIOKEHBI B Ipeeiax MoscoB
ckatusg 3eMiu. JToT (akT NPUBET HAC K BBIBOJY O HEpa3pbIBHOM CBSI3U re-
HE3HUca TPSA3EBHIX BYJIKAHOB C THMH 30HAMH, YTO CaMo I0 ceOe He BIHCHI-
BaeTCsl B CIIOKUBIIHECS TPEACTABICHUS O JIOKAILHOCTH M aBTOHOMHOCTH
Pa3BUTHS TPSI3EBBIX BYJIKaHOB. OUEBUIHO, TPSA3EBHIC BYJIKAHBI TaK XK€, KaK U
MarmMatu4eckue ByakaHbl THIa C, OTpaKaroT T€OANHAMHYECKYI0 0OCTaHOB-
Ky 30H cyoaykuuu (puc. 2) Mextues 11.®0., Xamuios D.H. (1984).

W3yueHnio 3aKOHOMEPHOCTEH MPOCTPAHCTBEHHOTO DPACHpPEICTICHHS
CEHCMHUYHOCTH 3eMJIH TMOCBsieHo MHoro padot ['yrrenbepr H.U. (1963),
I'ymenko H.M. (1983), benbod I'. (1957, 1959), benssckuit H.A. (1981),
[opiikos I'.I1. (1984), Pusanuenko 10.B. (1973, 1977) u np.

E>xeroqHo Ha Hamie# IUIaHeTe PErHCTPUPYETCS OKOJIO MHIIIHOHA
TOJTYKOB, U3 KOTOPBIX 2-3 OBIBAIOT KaTacTPO(UICCKUMHU TUIAHETAPHOTO Xa-
pakTepa ¢ YHepruel OKOJIo 1x10"® Jixx, 15-20 — crutbHeimmx pEruoHaAIBHO-
ro xapakrepa (1x10™ — 1x10% Jix), 100-150 — CHJIBHBIX JIOKAIBHOTO Xa-
paktepa (1x10% — 1x10™ Jix) u 5 —7 Thic.- cmabbix Mectrpix (1x10™ —
1x10™ JIkx). [myOuHBI 0YaroB 3eMIICTPSACCHHI CYIIIECTBEHHO BapHUPYIOT OT
HecKoIbKuX KritoMeTpoB 1o 600-700 km. OmHAKO, B IIETIOM, C YBEIIMYSCHUEM
INIyOWHBI TUIOLEHTPOB, YacTOTa 3€MJIETPSCEHUI yMEHbLIaeTcs. DTy 0CO-
OEHHOCTh ceCMUYECKOW aKTUBHOCTH 3emiu mnpocienwiu b. I'yrenbepr u
Y. Puxtep (1965). B pa3nuuHbIx pernoHax mpeoOJiafialoT pa3jiudyHbIC 3HA-
YEeHHUsl TIYyOMH THIIOICHTPOB 3€MJICTPSICEHUH, YTO 3aBUCHT OT TEKTOHHUYE-
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CKOTO CTpOEHHs pernoHa. Tak, OoJblliasg 4acTh CEHCMUYECKOW aKTUBHOCTH
3anagHoro mnoodepexbss CLIIA u Kanaapl ckianpiBaeTcsi U3 04aroB 3emiie-
Tpsicenuii ¢ riryomHamu runoneHTpos 20-30 kM. B 10 ke Bpems, 10xHOE TI0-
Oepexxbe MEeKCHKN XapaKTepU3yeTcsl HATMYUEM JIBYX TPYII TOJIYKOB — ciia-
ObIX MENKO(OKYCHBIX M CHJIbHBIX CO CPEJIHHUMHU 3HAUEHUSIMU INIyOUH, yBe-
JUYMBAIOIIMMHUCS B HaIlPaBJICHUU OT OEperoBOi JTMHUM BIUIyOb KOHTHHEHTA
Jlomuun L., PoenGimron D. (1981).

AHanu3 pacnpocTpaHEHHUsl 3eMJIETpsACEHUN Ha 3emiie MOKa3bIBaeT,
YTO OHU MPUYPOUYEHBI, B OCHOBHOM, K y3KHM celicMudyeckuM 30HaMm. Hau-
0oJbIIeH aKTUBHOCTBIO XapakTepusyercs nepudepus Tuxoro okeana, o0-
pasyromas TuxookeaHCKU CeHCMHUYECKHI TosIC. 3HAYUTEILHOE YUCIIO 0Ya-
T'OB 3eMJIETpsiCeHUH cocpenoToueHo B CpeanzeMHOMOPCKO-HI0HE3uCKOM
CEHCMUYECKOM TIOsiCe, IpoTAruBaromemcs: oT ['mbpanrapa uepe3 Cpenuzem-
Hoe Mope, Manyro Asuro, bavxauit Boctok n ['mmanian x ocrpoBam MHjo-
Hesuu (puc.2).

-4

Puc.2. Cxema pacnoJiozKeHus rpsi3eBbIX BYJKAHOB U 30H CYOAYKIMH MHUPA.
1- 30HBI, OCIIOKHEHHBIE TPSI3EBBIM BYJIKAHU3MOM; 2 — 30HBI CYOIyKIIVH;
3 — TpaHCchOpMHBIE pa3ioMbl; 4 — IpeAnoIaracMple pa3ioMbI.
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Puc.3. Kapra 3nuueHTpoB 3eMiieTpsiceHnii Mupa.

B 1938 r. smonckuM ceticMosiorom K. Bamatu Obuti BIiepBbIe HaMe-
YeHbI 110 PACHOJIOKEHUIO 04aroB 3eMJIETPSCEHUH, CBEpXIITyOMHHbBIE pa3Jio-
MBI B/I0JIb I'PaHUL] OCTPOBHBIX IYT U TITyOOKOBOIHBIX 3K€TI000B.

B 1946 r. pycckuit merposnor A.H. 3aBapuIkuii ycTaHOBHII 3aKOHO-
MEpPHYIO IPUYPOUYEHHOCTh K HUM OYaroB aHJ€3UTOBBIX BYJIKaHOB.

B 1954 r. Xyro benbod omy0nukoBaiz CBOO padOTy 1O BBISBICHHIO
IIPOCTPAHCTBEHHOM CTPYKTYpPhl «(pOKAIbHBIX 30H» TNTyOOKO(OKYCHBIX 3€M-
JETPACEHUH, MOcie KOTOPOH 3THU HMCCIEAOBAHUS MOJYYWIA HAuOOJBIIYIO
U3BECTHOCTh. ['MIOLIEHTPHI 3€MJIETPSACEHUN BBITATMBAINCH [0 HAKIOHHBIM
(mox yrmom 30, 45, 60 rpamycoB) moBepxHOCTsAM ((PpOKaIBLHBIM MOBEPXHO-
CTSIM), TIOTPY)KAIOMIUMCS B HeApa 3eMiid. DTa 001acTh POKYCOB 3eMIICTPS-
CeHUM, Ha3piBaecMasi 30HOW 3aBapuiikoro-benroda, cBs3bIBaeTcs ¢ 00Ja-
CTBIO MOTIPYKEHUSI OKEAHCKOM KOPBI, IPEPHIBUCTOE MOJI0IBUTAaHUE KOTOPOIl
U SIBJISIETCS PUYMHON 3emuteTpsicenuit (puc.3).

[lo coBpeMeHHBIM AaHHBIM JIUTOC(Epa COCTOUT U3 CEMHU KPYIHBIX
IUTUT, OTPAaHUYEHHBIX 30HAMH CIPEIUHra, CyOIyKUMU Wi caBura: Tuxo-
okeaHckasi, Ceepo- u FOxHo-Amepukanckas, unoapasuiickas, Adpukan-
ckasd, EBpaszmuarckas, AHTapkruueckas. VIMeercss HECKOJIBKO MEHee Kpyl-
HBIX IUIUT, CYILIECTBOBAHHWE KOTOPBIX IPUHUMAETCS MHOTUMH HCCIIEI0BaTe-
nsmu: Kokoc, KapuOckas, ApaBuiickas, Owmnnuackas, Comanuiickas u
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np. Hekotopoe unciio apyrux eimie 60jee MEIKUX IUIUT BBIJIEJIEHO Ha OCHO-
BE€ TEKTOHUYECKUX IPEINOCHUIOK B Pa3JIMYHBIX CIOKHBIX PETMOHAX MHpA!
Upane, Kpacnom u CpeauzemHoMm Mopsix, Kanudopuuiickom 3anuse, Mmope
bucmapka B Kacnimiickom mope u T.11. (Puc. 3).

Jlumbs HeMHOTHE U3 CYOYKIMOHHBIX WM MOJJIBUTOBBIX 30H JIOCTH-
raroT riryoun mopsiika 600-700 km: Tonra, Anonus Ywmu, Uanonesus, Ou-
nunnusbl, HoBbeie ['eOpuapt 1 ColoMoHOBBI OcTpoBa (puc.4a). [pyrue 30Hb1
MOJIOJIBUTA JTOCTUTAIOT MeHbIUX riryouH. Okxono 80% 3emuerpsceHuii co-
OTBETCTBYIOT CYOIyKIIMOHHBIM I'paHULAaM THXOOKEaHCKOM IUIMTHI U MpH-
MBIKAIOIINX K HEH TiaBHBIX MAT. OcTanbHasg 4acTh CEHCMHYECKOW aKTHB-
HOCTH MPOSIBJISIETCS BJIOJIb IPAHULL [LTUT, MPOTATUBAIOIINXCS B CIOYKHOM 110~
cnenoBarenbHOCTH OT I'mmaitaeB B LleHTpansHyro Asuro u Kurait, u naiee
3amamy depe3 Adranucran, Upan, Typuuto u CpeauzemMHoe Mope K A3op-
cKuM ocTpoBaM. K TakuM rpaHuiiaM MOKHO TakKe OTHECTH (parMeHT pe-
JUKTOBOW 30HBI cyOnmykuuu Ha KacmmiickoM MOpe M B BOCTOYHOM YacTH
bonpmoro Kaskasa (puc.46 u 48). Menee 3% ceiicMUYeCKON SHEPTUH BbI-
CBO0OO0XK/1aeTcsl B Mpejeax CpeIMHHO-OKEAHCKUX MOJHITUA U BO BHYTPEH-
HUX 4acTax wmT. [Ipaktudeckn 99% Bcex 3eMiIeTpsiCeHU MPUYPOUYCHO K
rpanumam wint (Jlomuwui L., Po3entmron 3.,1981).
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Puc.4 a. F'unoneHTpsbI 3eMileTpsiceHUit, mpoucmenmux B 1965 r. mox ayroi
Toura B 1ro-zanaaHoii yacru Tuxoro okeana boar b. (1981).
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Puc.4, 6. Illpopuian yepe3: a — PHOHCKYI0O HU3BMEHHOCTh; 0 — BKpecT NMPOCTH-
panusi BocTouHoii yactu boabmoro KaBka3a, B — BKpecT npocTupanusi Am-
meponckoro mopora Ha Kacnuu (Xamuiaos J.H., Mextues III.®., Xauu B.E.,
1987).

1 — runoIEHTPBI 3EMJICTPICCHHUH; 2 — OCpPEeIHEHHAS TOBEPXHOCTh M0XO0;

3 —3ona bennoda.

O06o0menre pe3yapTaToB UCCiaea0BaHmil, mpoBeaeHHbIX JI.M. bana-
kuHOM, A.A. Benenckoi, JI.A. Mumapunou u E.W. [llupokoBoii, Ha OCHO-
BE HAONIOJACHUN HAJ CHJIBHCHIIMMH 3E€MJICTPSICEHUSIMU MHpa TOKa3bIBACT,
YTO OPHEHTAIUS TJIABHBIX OCEH B T0JIC YIIPYTUX HAMPSKEHUH 3eMIIM COOT-
BETCTBYET IMPOCTHUPAHUIO OCHOBHBIX TEKTOHHYECKUX CTPYKTYp, U 00JacTH
OJIHOTUITHOTO COCTOSIHHUSI UMEIOT IJITaHETapPHBIC Pa3MEpHI.
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c) d)

Puc.4 B. Cxemsl BbisiBJeHus1 30HbI benboda na Kacnuu paznumyunsivu aBToO-
pamu.

a) — cxema 30HbI berpoda Ha Kacruu, yeranosiennoi 9.H. Xanmunoseim B 1982 1.;
b) — cxema 30mHbI benboda Ha Kacnuu ycranosnennoi James Jackson u ap. B 2002
I.; ¢) — ceficMonoruueckuii mpoduiib ¢ ycTaHOBJICHHOM 30HOM benboda (Xamunon
3.H., 1982; d) — ceiicmonoruveckuii mpoduiib ¢ yCTAaHOBICHHOH 30HOH benboda
(Yomor B.1. u ap., 1999).
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[IpuueM, Bce pudTOBBIE 30HBI XapaKTEPU3YIOTCSI HAIPSXKEHUSIMU TO-
PU30HTAIBHOTO PACTSDKEHUS, HAIPABICHHBIMA BKPECT IIPOCTUPAHMS YKa-

3aHHBIX TCKTOHHYECKHUX 3jeMeHTOB bamakuna I1.A. (1967), Mumapuna
JLLA. (1967).

2.1.1. MATMATHYECKHUE BYJIKAHbBI

Kak yxe oTMedanoch, MarMaTu4ecKue BYJIKAHBI B TOJABIISIONIEM
OOJIBIIMHCTBE PACIIOJIOKEHBI Ha TPAHUIAX JTUTOCPEPHBIX TUTUT, U, CIIEI0BA-
TEJNBHO, UX T€HE3UC HETOCPEICTBEHHO CBS3aH C IMPOIECCAMU, MTPOUCXOIs-
MMM B TIpeieTax puTOBBIX 30H, 30H CYOAYKIIMH H OCTPOBHBIX JIYT.

Eme B 60-x romax mpomuutoro croserust I'.Jlosute (1866) mwmcar:
«[lepBryHbIe TPUYHHBI BYJIKAHOB M 3€MJICTPSICEHUH, 1O OOJIBIION YacTH,
OJTHU U T€ K€ U JIOJDKHBI UMETh CBSI3b C BBIXOJOM TEIUIOTHI M3 BHYTPEHHO-
CTH 3eMJIH K IIOBEPXHOCTH.

Kak ormeuan C.A. ®enoror (1964, 1966), «B rio0aasHOM CMBICTE
3eMJICTPSICEHUS U BYJIKAHBI CYIIECTBYIOT COBMECTHO.

B T0 e Bpems A.E. Cestiosckuii (1971) nucan: «MoKHO TOBOPHUTH
JWIIB O COTMPSHKEHHOCTH B BBIJICJICHUN SHEPTHH B BYJIKAHUYECKOM U Ceiic-
MHUYECKOM TOsICaX, pacCMaTpuBasi X Kak J[Ba Pyclia, MO0 KOTOPBIM CTPEMHT-
Csl SHEprus U3 NIyOMH 3eMJIM Ha MMOBEPXHOCTH, HO 3TH MOTOKU HE CIMBAIOT-
Csl, XOTS U JIEKAT COBCEM PSJIOM, TIPUYEM ISl ABYDKEHUS TETIJIOBOM SHEPTHH
K 3eMHOW TIOBEPXHOCTH XapaKTEpHO €€ BEPTHKAIBHOE HAIpPaBIICHUE, B TO
BpeMsl, KaK CeiCMUYecKasi PHEPTHs IMOJIydaeT pa3psliKy B TOsCe CHKaTus,
HAKJIOHHO YXOJSIIEM TT0J KOHTHHEHT.

«O TpsIMOH CBSI3M MEXIY CEHCMHYHOCTBIO U COBPEMEHHBIM BYIIKa-
Hu3mMoM Kypuiio-Kamuarckoii ckinaggatoit 061acT MOKHO TOBOPUTD JIMIIb
B TOM CMBICJIE€, YTO OHH MPOSIBISIOTCS B OJTHOU U TOM K€ CTPYKTYPHOM 30HE.
[Ipu Gonee neTanbHOM PAaCCMOTPEHHM MEXJIYy HUMHU YCTaHABIIMBAaeTcs 00-
partHast 3aBucuMocTh» [opsiueB A.B. (1966). K takoMy ke BBIBOIY MPHXO-
aut I'.I1. TopmikoB B cBoeit padote (1957).

Kak ormeueno B pabore I'.Il. I'opmikosa (1984), BynkaHudeckue
3eMJICTPSICEHUST OOBIYHO IMPEIBAPSIOT BYJIKAHUYECKOE HM3BEPKEHHE, MOCTe-
MEHHO YacTOTa WX YBEIWYHMBACTCS, TAaK YTO MPOMCXOTUT HETPEPHIBHOE
«IpO’KaHUE» TeJa ByJKaHa HEMOCPEACTBEHHO Iepe]] u3BepkeHneM. B mpo-
CTPAHCTBE HMX SMHIICHTPHI HE YXOAT AAJEKO OT BYJKaHHYECKOTO armapara,
UX OYaru OYeHb He TIIyOOKH, MHOTJA 3allOJIHSS TEJO BYJKaHAa BBIIIE €rO
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noAHoXkUs. «CelicMuYecKkasi akTUBHOCTb Pa3BUBAETCS MOCTENEHHO, YUCIIO U
SHEprusi 3eMJIETPSICEHUI B MpPOLECCEe POs IJIAaBHO BO3PACTAIOT, a U3BEpKe-
HUE MIPOUCXOUT Ha (POHE MAKCUMAJIBHOTO YPOBHS CEIICMUYECKON aKTUBHO-
ctu» B.M. 300uH (1979).

Teopust TeKTOHMKA TUTOCHEPHBIX IJIUT BHECIA HOBbIE MPECTAaBIIE-
HUS O TeHe3UCe MarMaTU4yecKux BYJIKaHOB. Tak, oOpazoBaHuE U JEATENb-
HOCTb MarMaTHYECKHUX BYJIKAaHOB, B COOTBETCTBUM C TEKTOHUKOMH, IJIUT He-
MIOCPEJCTBEHHO CBA3BIBAIOTCA C MIPOLECCAMHU CIIPEINHTA U CYOyKIIUH.

Astopsl padotsl M.U. AbpamoBuy (1984) nyrem pacueToB moJryqu-
JIM JOCTATOYHO MPOCTYIO aHAJTUTHYECKYIO 3aBUCUMOCTb BYJIKaHUYECKOU aK-
TUBHOCTH OCTPOBHBIX JYI OT TEPMHUYECKUX U AMHAMHYECKUX MApaMeTPOB
30H cyoaykuuu. Byiakanuueckas akTHBHOCTb PacTeT C YBEJIMUYEHHUEM CKOPO-
CTH CXOXIECHUS IUIUT U CTENEHH CXKaTHsl, HO MPU JOCTATOYHO OOJILLION Be-
JMYUHE CKOPOCTU CXOJSIIMXCS TUIUT, B CHITy BO3PACTAIOLIETr0 CKaTHsl JINTO-
cdepbl U COKpaIlleHUs €€ MPOHULIAEMOCTH, BYJIKAHUYECKAsE aKTUBHOCTb OCT-
POBHBIX J1yT HAUMHAET YMEHbIIATHCS.

Cunraercs, 4To 00JIaCTU NUTAHUS BYJKaHOB — MarMaTH4ECKHUE Oya-
Iy pacnosnaratorcs B acteHocgepe. Tak, no muenuto Jl. Illumozypy, B acre-
Hocepe mmeercs kuakas (aza (CHIMKATHBIA paciiiaB), 00bEM KOTOPOI
onieruBaercsa 11-15% ot ob1iero o0bema BeliecTBa acTeHOChHEpHI.

Ecnu paccmarpuBaTh ByJIKaHH3M PUQPTOBBIX 30H, TO B KauecTBe
KJIACCUYECKOI'0 MpHUMepa MOXHO npuBecTd Mcmanauio, npeacTaBisiouyto
co00i1 BBICTYIAIOUIYIO HAJl OKEAaHOM YacTh CPEAUHHO-OKEaHKOI0 XpeoTa.

Ha ocHOBe naHHBIX CEMCMOJIOTMU YCTAHOBIIEHO, YTO IO/ BYJIKaHAMH
Hcnananm mMmeercss HU3KOCKOPOCTHAS 30HA, YXOAsIIas Ha Tiyouny mo 250
KM.

HcTouHrky MarMaTu4eckoro MUTAaHus B 30HaX CyOyKIIMH pacrosia-
ratrorcsi Ha OoJibIIMX ri1yonHax. Tak, aHOMalbHO HU3KUE 3HAUEHUS CEHCMU-
YECKUX BOJIH COOTBETCTBYIOT (DOKabHOU 30HE, pacronoxeHHou noxa Ky-
PUIIBCKOM OCTPOBHOM JYTrOM.

X. Pacr (1972) npemiaraer kiaccuHUIMPOBATh MarMaTHYECKUE
BYJIKaHbI 110 I'€0IMHAMUYECKUM MPU3HAKAM Ha CJIETYIOIINUE TUIIBI:

1. ByJkaHu3M okeaHCKHMX PU(QTOBbBIX 30H

[IpeumyriecTBEHHO TOJIEUTOBBINA 3()(Py3UBHBIN MTOJABOIHBIN BYIKaHU3M Cpe-
JTMHHO-OKEAaHCKUX XpeOTOB, a TakkKe BYIKAHU3M PaCIOJIOKEHHBIX HAa HUX
OCTpPOBOB, TaKMX Kak, Hanpumep, Mcnanaus i A3zopckue o-Ba.
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2. OkeaHCKWii BHYTPUIIUTHBI BYJIKAHU3M

[IpeumymiecTBeHHO 3P Py3UBHBIA TOJEUTOBBIH, 10 1IE€I0YHO-0a3aIbTOBOTO,
MIOJIBOJTHBII BYJKAHU3M OKEAHCKUX 0acceHOB (IOABOIHBIC TOPHI, TAHOTHI U
T.JI.), @ TAK)KE BYJKAHU3M OCTPOBOB, YJIAJICHHBIX OT PU(TOBBIX 30H, KaK Ha-
npumep, ["aBaitn, octpoBa 3eneHoro Meica, Keprenen.

3. ByJikaHW3M 30H CYOAYKIINU U CBA3AHHBIX ¢ HUMH KPaeB MJIUT
CMenaHHbIA 3KCII03UBHO-3()(Yy3UBHBIN BYJIKAHH3M OT OCHOBHOTO JI0 KH-
CJIOr0, HO, IPEUMYIIECTBEHHO, CPEAHETO cocTaBa. [IpuMephl: Bce BYJIKaHbI
3amaJHoOro Kpasi AMEpPUKAHCKOTO M BOCTOYHOTO Kpas A3MaTCKOIO MaTepH-
KOB, a TaKXKe MPUICKAIIMX OCTPOBHBIX AYr («THXOOKEaHCKHI OTHEHHBIN
1osIC»), ByJKaHbl 001acTi Cpe3eMHOTO MOPSI.

4. MatepukoBblii pu(TOBbI BYJKAHNU3M

CMenaHHbIH AKCIUIO3UBHO-3(PPY3UBHBIN BYJIKaHHU3M, LIEJI0YHO-
0a3aJIbTOBBIN C BHICOKUM COJIepKaHUEeM (OHOJUTOBOM MIIM TPAXUTOBOM CO-
craisitoiield. [lpumepsl: Bynkansl rpabeHoB Bocrounoit Adpuxu, ropa
KamepyH.

Bynkanbl 30H CyOnyKIIMKM T€HETHUYECKH CBSI3aHBI C MPOIIECCOM CYO-
TYKITUH.

Bynkanu3M okeaHCKHUX pU(TOBBIX 30H MO COBPEMEHHBIM MPEJICTAB-
JICHUSIM T€HETUYECKH CBS3aH C IMPOLECCOM pPa3pacTaHUsi OKEAHCKOIro JHa
(cripenunra). BynkaHbl OKeaHCKHX PHQPTOBBIX 30H PACIIOJIO0KCHBI B TUIAHE-
TapHBIX MOSCAX PACTHKEHUS JIUTOCHEPHI.

OKeaHCKUW BHYTPUIUIUTHBIN BYJIKAHU3M CBSI3aH C BHYTPEHHUMH
Y4acTsMU JIUTOC(HEPHBIX TUIMT B MpeJenax 3eMHONW KOPbI OKEAHCKOTO THIIA.
OxkeaHCKuE BHYTPHUIUIUTHBIE IIETIH BYJIKAHOB OTJIMYAIOTCS OT CPEIMHHO-
OKEaHWYECKHX XPeOTOB CBOEHM aceHCMHMUYHOCTHIO. OHHU IIHUPOKO PacIpo-
ctpanenbl B Tuxom, MHamiickoM, ATIaHTHUYECKOM OKeaHaxX. B 3amagHou
gacTu TUXOro okeaHa OHU TMPHUYPOUCHBI K Ienu apxumernaroB Camoa —
Mapmanosa — Kaposmuckoro — Kyka - TyOyau - Tyamoty. B nientpanbaoii
— K MOJBOJHOMY BYJKaHHUYECKOMY XpeOTy MMrepaTtopckux rop, KOTOPBI
npojiojkaercs B ['aBalickoMm apxunenare u B rienu [lonunesuiickux Criopaj
(octpoBa JlaiiH). 'eHe3MC OKEaHCKHMX BHYTPUIUIMTHBIX BYJIKAHOB IO CHX
MOP /10 KOHIIA HE BBISICHEH, OJHAKO UMEETCS PSiJl TUTIOTE3, OOBSICHSIIOMUX UX
MIPOUCXOXKACHUE, HanOoJiee TMOMYISIPHOM W3 KOTOPBIX SIBJISETCS THUIOTE3a
ropstaux Touek T. Bunbcona, mpeanoxennas um B 1963 T.

KonTtnHeHTaIbHBIA PUATOBBIN BYJIKAHU3M T€HETHYECKH CBSI3BIBACT-
Ci C MPOILIECCOM 3apOKJICHUS 30H CIPEIUHIa M, TaK K€ KaK U OKEaHCHM
pu(dTOBBIN BYITKaHHU3M, OTpakaeT MPOIEeCChl pacTsbkeHus: autocdepsl. Kak
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ormeuaeT X.Pact (1972), He MoxeT ObITh HUKAKHMX COMHEHHUH, uTo Bocrou-
HO-A(dpukaHckre rpabeHbl HEMOCPEACTBEHHO CBSA3aHbI C PUPTaAMH CpPEIUH-
HO-OKEaHCKHUX XpeOTOB. XOTA 3T KOHTHMHEHTAJbHbIE PUQPTHI U SBISIOTCS
HEMOCPEJCTBEHHBIM IPOJIOJKEHUEM CPEIMHHO-OKEAHCKUX, OHH, OJIHAKO,
MPUHIUIHUAIBHO OTIMYAIOTCS OT MOCIETHUX TEM, UTO MPOIYKThI BYJIKAHU3-
Ma B HUX HE SIBJISIOTCS TOJIEUTOBBIMH, a KpaifHE U3MEHUUBBI 110 COCTABY.

2.1.2. TPS3EBBIE BYJIKAHbBI

I'psizeBoii ByJaKaHU3M Ha MPOTSHKEHUU MHOTHUX JIET NPUBJIEKAET BHU-
MaHue y4yeHbIX. ['psi3eBble BYJKAaHbI HAXOJATCS B TEKTOHUYECKH aKTHBHBIX
obOnactsix Hamed 1uiaHeTol. [IpumedarenbHo, urto B  KaBkascko-
Komernarckom pervone pacrosioxeHo 0oJiee IMOJOBHUHBI BCEX TIPA3EBBIX
BYJIKAHOB MHpA.

HccnenoBanueM rps3eBbIX BYJIKAHOB 3aHMMAJIOCh HECKOJBKO MOKO-
JICHU# reosioros, HaurHas co BpemeH ['.B. Abuxa (1848).

B nBanniatom crosietun rpssesblie BylkaHbl uzydanu .M. I'yOkuH,
C.A. Kogsanesckuii, C.®. ®enopos, I1.I1. ABaycun, A.A. Sry6os, LI.O.
Mextues, A.A. Anu-3ane, I'.A. Axmenos, B.A. I'opun, 3.A. Bynuar-3ane,
I1.H. Kponotkun, b.M. Banses, C.I'. Canaes, J[.A. Aramaposa, A.JI. Ilyt-
kapanse, ['.T. OBnaranoB, ®@.I'. [lagames, M.M. 3eiinanos, A.K. Anues,
H.O. Hazapog, P.P. Paxmanos, B.C. Menuk-Ilamaes, H.}O. Xanunos, M.I".
Arabexos, A.B. 3aitnies, M.K. Kanunko, U.M. Cupsik, E.®. [lIarokos, T.II.
D0panuze u zp.

B reonoruyeckyro nureparypy TEPMUH «TPSI3€BOIl BYJKaH» BOIIIEN
Onmaromapsi padoram ['.B. AOuxa, KpymHEHIIEro ucciaeaoBaTeNsi T€0JI0THH
Kakaza. [.B. AOux npumien K BbIBOJY, YTO JUIsl MPOSIBJICHUS TPA3EBOTO
BYJIKAHM3Ma Ha MOBEPXHOCTU 3eMJIM TEIJIO JAaeT MarMa; 00JOMOYHYIO I0-
pOAy IUIsl COMTOYHOM OpEeKYUH — 30Ha pas3jioMa; BOJIy — MOPE; ra3 — OUTyMHU-
HO3HBIE TIOPOJIbl; UMIYJIbCHI JJIsl Hayalla IPs3eBYJIKAHUYECKON J1eATEeNbHO-
cTu — 3emierpsiceHus. ['pszesbie Bynkansl, o I'.B. AGuxy, ob6pa3zoBamuch
[0 TE€M K€ 3aKOHAM TUHAMHKH, YTO U MarMaThyeckue ByJiKaHbl. Brocnen-
ctBuM 3Ty uzero pazpui C.A. KoBaneBckuil, KOTOPbIN CUUTAJ, UTO IPSI3€BOI
BYJIKAHM3M IIPEJCTaBIIAET cO00M 3MOpHOHANIbHYIO (POPMY MarMaTuyecKux
BynkaHoB. Haubosiee 00CTOSTENIBHO HCCIIEOBABIINNA TI'PSI3€BbIE BYJIKaHBI
N.M. I'yokun u ero nocnenoBarenu [L.I1. Asnycun, C.d. ®enopos, A.A.
SAry0oB u Jip. cUUTAIH, YTO TPSA3EBbIC BYJIKAHBI CBSI3aHbI C HEPTIHBIMU Me-
cropoxacHusMu. B wactHoct, .M. I'yOKMH moguepKuBal, 4YTO JUATTUPO-
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Basi CTPYKTYpa, HEPTSIHOE MECTOPOXKIACHUE M TPSI3EBOW BYIKAHH3M — 3TO
TPHEIMHAS CYIIHOCTh €AWHOTO IEJIOCTHOTO MPOIecca Ire0J0rHUECKOro pas-
BUTHUS 00JIacTH morpykeHus u omyckanus KaBkasckoro xpe6rta. Ilpu sTrom
OH OTMEYaJl, YTO I'PSA3EBHIC BYJIKAHbI, KaK MPABHUJIO, IPUYPOUYCHBI K OCSIM aH-
TUKJIMHATBHBIX ITOHSITHH.

CornacHO TPEACTABJICHUSAM ITOTO YYCHOTO, K aK4arbUTbCKOMY Bpe-
MEHU B 00JIaCTH pa3BUTHS AUANUPOBBIX CKIAJOK 000CO0IEHHE 30H BHICOKO-
ro u 0oJjiee HU3KOTO JNABJICHUS YIUIO HACTOJBKO JAJIEKO, YTO TUIACTHYHBIE
TJIMHUCTBIE MACChl, HAXOAUBIIHECS TOJI OTPOMHBIM JIaBJICHHEM, JIBUHYIIHCH
B 30HBI CJIA0OTO JaBJICHHS — B KymoJia cKiaaok. Hauamocs ¢popmupoBanue
IMAMMPOBBIX CTPYKTYpP IyTE€M BBIIABIMBAHUS ITHX MAacC BBEPX, K sapam
CKJIAJIOK, TIOJTOK Ta3a W BOJBI, a MOTOM U HedTu. Pazmsrdas moposr sijpa,
BOJA TIOJ JIaBJICHWEM Tra3a TOJHHMAjach BBEPX M BBIXOJWJIA B BUJE Ta3u-
PYIOIIMX WCTOYHUKOB Ha BEpIIMHAX IUAIMPOBBIX CTPYKTYp. Ecim mpurox
ra3a He yCIeBaJl KOMIICHCUPOBATHCS €ro OTTOKOM M HaKaIUTUBAJICS B S/pe,
TO JaBIIEHHE 3]IeCh JIOXOAMJIO /IO TpoMagHbIX BenuuuH. Co3lmaBiieecs: Ha-
NpsDKEHUE Pa3psbKaioch B3PBIBOM U M3BEPIKEHUEM ra3a, KOTOPBIH, BHIPHIBA-
SICh HAPYXYy, MOIIIHON CTPYeH yBJIeKaJl C COOOM KYyCKH pa3pylIeHHOTO B3PhI-
BOM si/ipa ¥ OOKOBBIX TIOPOJI.

[lo ommcaHWiO OYEBUIILEB, M3BEPKCHWE HAYMHACTCS BHE3AITHO C
MOJI3EMHOTO TyJa WU TPOMOIOI00HOTO TPOX0Ta U Yepe3 HEKOTOPOE BpEMs
MOCIIE TOTO MPOUCXOJUT BBHIOPOC TPSA3EBYITKAHHYECKOW OpPEKYHH, COCTOS-
el U3 TIIMHUCTOW Macchl ¢ 00JIOMKaMu TOPOJ Pa3HOTrO cTpaTurpaduye-
CKOTO BO3pacTa, KOTOpasi CTEKAaeT Mo CKJIOHAM BYJIKaHA.

B OonpmmHCTBE CilydaeB Ta3 CaMOBO3TOpaeTcs ¢ 00pa3oBaHUEM
cT0JI0a TIaMeHH B HeCKOJIbKO coT MeTpoB (0T 200-300 1o 1000 M) BBICOTHI.
Psan  wuccnemomareneit:  A.M.Kepumor, H.IO.Xammos, 03.C.banaes,
3.H.Xamumos (1986), CBA3BIBAIOT T€HE3UC IPSI3EBBIX BYJIKAHOB M JHAITHAPO-
BBIX CTPYKTYp C HaJMYWEM B HEIpPax 3eMHON KOpPBI aHOMAJIBHO BBICOKHX
wiactoBeix (ABII/I) u mopossix (ABIIo/l) maBnenuii. B cootBercTBHU C
9THM, aBTOPBHI TOPA3/CISIOT IPSI3EBbIC BYJIKAHBI Ha J[BA TEHETHYECKH pa3-
JMYHBIX TUTA - Ta30-TPs3EBbIC BYIKAHBI M COOCTBEHHO-TPSI3EBBIC BYJIKAHBHI,
MIPA 3TOM Ta30-TPSA3EBHIE BYJIKAaHBI CBS3BIBAIOTCS C aHOMAJIbHO BBICOKUMH
IUIACTOBBIMU JIABJICHHUSIMHU, BBI3bIBAEMBIMH CKOIUICHHEM rasa (puc.5), a co0-
CTBEHHO-TPSI3EBBIC BYIIKAHBI CBS3BIBAIOTCS C AHOMAJIBHO BBICOKHMH IIOPO-
BBIMU JIABJICHUSMH MOIIHBIX TOJIII TUIACTUYHBIX MIMHUCTBIX Macc (puc.6).
BynkaHbl BTOpOTO TE€HETHYECKOTO THITA BCTPEUAIOTCS PEIKO, OJTHAKO HAIU-
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4Yrue UX CBUACTCILCTBYCT O TOM, YHTO MEXaHU3M O6pa3OBaHI/IH " IMPOABJICHUA
I'pA3CBLIX BYJIKaAHOB HC BCETJa CBA3AH C ACATCIIBHOCTBIO I'a30B.

LY 44 sd 4
|| e R
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Puc.5. I'eostornyeckuii npodguiinb yepes ra3o-rpaseBoil ByJKaH
Jlok6aran (mo A.A. SIry6oBy) / nepBblii reHeTHYECKHil THII /.
1 — rps3eBynkannyeckas Opekuusi; 2 — HeTsHAs 3aJIeXKb;

3 —ra3oBas 3aJ1eXKb; 4 — TEKTOHUYECKHE HAPYILICHUSI.

Puc.6. I'eosiornyeckuii npo¢uiib yepe3 cOOCTBEHHO-TPA3€eBOii BYJIKaH
By3oBHuHcKas conka (mo A.A. SIry6oBy) — BTOpoii reHeTHYeCKH il THII.
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K uucny Takux BynkaHoB oTHocsiTca Xamampar, Korypaar, by3oBs-
Hbl, Kymann u np. UM3BepxkeHue uX CONPOBOXKIAETCS BbBIKMMAHUEM Ha
JTHEBHYIO MOBEPXHOCTb OPEKUYMPOBAHHBIX JKHUJKO-TBEPJBIX TIMHUCTHIX 00-
pa3oBaHuii, a Ha menbde Kacnuiickoro 6accelina mpuBOIUT K 00pa3oBaHUIO
HEOOJIBIINX OCTPOBOB U OAHOK, KOTOPBIE OBICTPO Pa3MbIBAIOTCS MOPCKUMU
BOJIaMH.

Hexkoropsie yuensie (I11.®. Mextues, I1.H. Kponotkun, 5.M. Bass-
eB, M.A. JlaryHoBa) CBSI3bIBAIOT F€HE3KC IPSI3EBBIX BYIKAHOB C MPOIIECCAMH
nerasauuu Bepxaed mantuu (1976, 1981). B moarBepxaeHHe CBOUX JOBO-
JIOB BBIILIEYKAa3aHHbIE KCCIIEIOBATENN MPUBOAST aHAIU3bl XUMUYECKOTO U
M30TOITHOTO COCTaBa OPEKYMH, BOJ U Ta30B I'PI3EBBIX BYJIKAaHOB. B paboTax
I.®d.Mextuepa (1976) u I1.H. Kponotkuna (1981) yka3siBaeTcsi, 4to Opek-
Yusl U BOJbI aKTUBHBIX I'PSA3EBBIX BYJIKAHOB CHUJIBHO OOOTrallleHbl JINTHEM U
00pOoM, BBIHECEHHBIM M3 INIyOMHHBIX cioeB 3emiu. Kpome Toro, uccieno-
BaHUS Ta30B IO3BOJIMIM YCTAHOBUTH B HUX IIOBCEMECTHOE IMPHUCYTCTBUE
JIBYOKHCH YIJIepoJa, aproHa U reiivs, a B psJie BYJIKaHOB U I1apOB PTYTH.

TakuM o00pa3oM, CTaHOBHUTCSI OYEBMJIHBIM, YTO TE€HE3UC IPS3EBBIX
BYJIKAHOB, TaK K€, KaK U BOIIPOC IIPOUCXOXKIECHUS HE(TH, BCE €IIE 0CTAETCs
IIPEIMETOM CIIOPOB B I'€0JIOIMUYECKON HayKe.

Teopust TEKTOHUKHU JTUTOCHEPHBIX IIIUT MO3BOJISET C MPUHIUITHAIb-
HO HOBBIX HO3UIMI MOJOWTHU K MpoOiieMe reHe3uca IpsA3eBbIX BYJIKAHOB U
JUAMUPOBBIX CKIAJIOK.

Bce uccnenoBarenu rpsi3eBoro ByJKaHHM3Ma CUUTAIOT OJHUM U3 He-
00XOMMBIX YCIOBUH JUIsi 00pa30BaHUsI TPSA3EBBIX BYJIKAHOB OOJBIITYIO
MOIIHOCTh 0cano4yHoro ciost A.A.Ary6os (1978). Ipyrum ycinoBuem siBiisi-
€TCsl 3HauMTeNbHAsl TUCIONUPOBAHHOCTh CKJIA/J0K, HapyLIEHHBIX pa3phlBa-
Mu. TperbuM HEOOXOAMMBIM YCIOBUEM, 10 MHEHHIO psja UcciefoBareneit
A.M.Kepumosa, H.FO.Xamunosa, D.H. Xanumosa (1986), cnenyer cuurarh
HaJIMYME B HEIpax 30H aHOMAaJbHO BBICOKUX IacToBeix (ABII/) u mopo-
BbixX (ABIlo/l) naBiieHwuid.

Ha yerBepToM yciioBUHU cJeIyeT OCTAaHOBUTHCS HECKOJIBKO MOAPOO-
Hee. DTUM YCIIOBUEM SIBJISIETCS TIOBBIIIEHHAs CEHCMUYHOCTD.

Ha cBs3p n3BepxKeHMi rpsA3eBbIX BYIKAHOB C 3€MJIETPSCEHUSIMHU yKa-
spiBal emie [.B. AOux. BmocnencTtBum cBsi3b TPA3EBOTO BYJIKAHH3MA C
CeliCMMYHOCTBIO ynoMHHasack B padoTtax A.A. SryOoBa, A.A. AnueBa u
Ap.

Tak, Hanpumep, yepe3 10-15 munyt nocine Illemaxunckoro (1902 r.)
3eMJIETPSICEHUs MTPOM30ILI0 U3BepkeHue ByinkaHa llluxszarupinsl, a usBep-

a7



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

KEHHE rpsi3eBoro ByikaHa ['onmyounkoro Ha TamMaHu coBMajoO C MOA3EMHbI-
MU Tojukamu B T. Exarepunorpane (ubiHe r.KpacHonap). B 1927 r. ussep-
xenue J[xay-Tene npon3ouuio 0JHOBPEMEHHO C KPBIMCKUM 3€MJIETPSCEHU-
eM. Takux nmpuMepoB MOKHO IPUBECTH MHOXKECTBO. OJHAKO CYIECTBYET
MHEHHUE, YTO B pallOHaX pa3BUTHUS TPA3EBYIKAHMUYECKUX OYaroB, OOBIYHO,
ceiicMuYecKkas aKTHBHOCTh 3Ha4MTeNbHO ciabee (1o 3-4 GawioB), yem 3a
npeaesamMu 3TUX paiioHoB (10 5-7 6amioB). DT0 0OBICHACTCS TEM, YTO IPs-
3eBbl€ BYJIKAHbI Kak Obl CHUMAIOT HaNpsKEeHUs B 3eMHOU kope A.A.Sry6oB
(1978). Tak, P.A. Aramup3oeB Ha mpumepe KoObIcTaHCKOW 007acTH TPH-
1IeJl K BBIBOJY, YTO I'PSA3EBbIE BYJKAHbI, @ TOUYHEE IJIACTUUHbIE TJIMHUCTHIE
Macchl, MUTAIOIINE UX, FacsAT YIPYTyK 3HEPTUI0 3eMIIETPSICEHUM, SBISASACH
CBOETr0 P0/ia «aMOPTU3ATOPOM>» CEMCMHUECKUX TOIYKOB.

[Mposenennbie D.H.XamunosbiM (1990) wmccnenoBaHusi MO3BOJISIFOT
c/ienaTh BBIBO/JI, UTO BCE€ 0€3 UCKIIIOUEHUS I'PA3EBbIE BYIKAHbI PACIIOJIOKEHBI
B 30HaX MOBBIIIEHHOW CeMCMUYHOCTHU. [IprMedarenbHo, 4TO MOAaBIISIONIEE
OOJIBIIMHCTBO ATHX 30H XapaKTEpU3YIOTCS HalIMuueM IIyOOKO(OKYCHBIX
(MO IKOPOBBIX) 3EMJICTPSICCHUH.

CpaBHeHHE KapThl I'PA3EBBIX BYJIKaHOB MHpa C KapToW cedcmuue-
CKUX I0SICOB MPHUBEIO K MOPa3UTENbHBIM pe3yibTaTaMm. [IpakTtuuecku Bce
IpSA3EBbIE BYJIKAHbI PACIOIOKWINCH BJIOJIb CEICMHUECKUX MOSCOB, IPUYEM
TEX MOSCOB, KOTOPBIC OTPaXalOT 30HBI CYONYKIMHU (30HBI 3aBapHIIKOTO-
benboda).

Bce u3BecTHBIE 30HBI C aHOMAJILHO BBICOKMMH ILJIACTOBBIMU JIaBJie-
HUSIMH TaK)Ke COBIAIM € 30HaMu 3aBapuikoro-benboda (O.H.Xamunos,
1990).

I'moGanpabie Teomunammuueckue mosica ABIIJl BweimensitoTcst cBoeit
BbIcOKOH ceiicMuynocThio K. A. Anukees (1975, 1977), By/ikaHH3MOM, HH-
TEHCUBHBIMM H30CTaTUYECKUMU aHOMAIMIMH, pa3OyXaHUEM, pa3yIlJIOTHE-
HUEM M DACIUIaBJICHHEM BEIIECTBA acCTEHOC(EpPbI, BHICOKUMHU TEIJIOBBIMU
ITIOTOKaMH, BBICOKOM THIPOTEPMAIIbHON aKTUBHOCTBIO.

Hcxons u3 BbIIEYKAa3aHHOTO, MOKHO CJI€NaTh BBIBOJ, YTO BBICOKAs
CEHCMHYHOCTD TAKXKE SBJIIETCS OCHOBHBIM YCIOBHEM JUIsl 00Opa30BaHUs Ipsi-
3€BBIX BYJIKaHOB.

30HbI CyOAYKIIMHM XapaKTEPU3YIOTCSI BCEMU YETHIPbMS YKa3aHHBIMU
YCIOBUSAMH, HEOOXOJUMBIMU U JJOCTaTOUHBIMH JUIsl OOpa30BaHUsI IPSI3EBbIX
BYJIKAHOB U JJUAMPOBBIX CKIIAJIOK.

30HbI CYOYKIMH XapaKTEPU3YIOTCSI aHOMAJIbHO OOJIBIIMMU MOIITHO-
CTSIMHU ocajiouHoro ciosi. Tak, Harpumep, B TUXOM OKeaHE BBIIEISIIOTCS JIBE
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OWITIOJIIPHO PACIIOJIOKEHHBIE 30HBI C MUHUMAIBHBIMH CKOPOCTSIMH CEJH-
menTanuu 1-3 mm/1000 steT, KOTOpbIe COOTBETCTBYIOT IOJOKEHHIO CEBEp-
HOW W I0)KHOUM apWIHBIX 30H, B TO BpeMs, KakK IO SKBATOPY BBITSHYTA Ty-
MUJIHAs 30Ha, B TIpeeiax KOTOPO CKOPOCTH CETUMEHTAIIH BO3PACTAIOT JI0
10-30 mm/ 1000 ner.

Hcxons u3 momHocTH ocagouyHoro cios HOxkno-Kacnuiickol Bma-
JIMHBI, CKOPOCTh OCAJKOHAKOILICHHS 3/1ech joxoauT g0 6000 mm/1000 ner
B.®.T'op6aues (1979).

PaccmoTpuM MexaHM3M 0CaIKOHAKOIIJICHUS B 30HaX CYOAYKIMU MPU
TEeX K€ CKOPOCTSIX CEJMMECHTAIIIH.

W3BecTHO, YTO CpeIHsisi MOITHOCTh OCAJ0YHOTO CIIOS Ha JHE OKea-
HOB cocTaBisier okosio 600-800 M. IIpu morpyxeHUH OKEaHCKOW KOPBI TIOT
MaTEpUKOBYIO, B 30HE CYOIyKIMH, COCKaOJMBaeTcs OOJbIlIas 4acTh Ocajl-
KOB, CKaIUIMBAsACh B TITyOOKOBOTHOM JKEJI00€.

[Tpu morpyxennn 500 KM OKEaHCKOW KOPBI C OCAJOYHBIM CIIOEM
momrHOcThI0 700 M, yTOJIIEHHE €ro 3a CYeT COCKAOIMBAHUS U CHKATHUS B 30-
HE CyOayKIMH Oy/AeT COCTaBIATh OKOJIO0 8 kM. Ecini ke ydecTh HepOBHOCTH
Kpasi MaTePUKOBOH IIJTMTHI, TO MOYKHO JIOIIYCTUTBH CPE3aHHE OTACIHHBIMHU €€
9acTSIMHU OOJIBIIETO WIIM MEHBIIIETO KOJMYECTBA OCAIKOB H, CIIEIOBATEIHHO,
BapbHpPYIOIIEe B ONPENEIICHHBIX MPEIeTax YTOJIIEHUE 0CAJT0YHOTO CIIOS B
pa3HbIX YacTax riyO0OKOBOAHOTO keyoba. CxxaTue 0cagkoB B INTyOOKOBO-
HBIX )KeJ100ax COMPOBOXKIAETCS CKJIaJKO0Opa30BaHUEM M MHOTOYMCIICHHBI-
MU paspbiBamMH. [10100HBIM MEXaHU3MOM OCaIKOHAKOTUICHUS MOXHO 00B-
SICHUTh QaHOMAJIBHO OOJIBIIYIO MOITHOCTH OCaJ0YHOTO CIIOSI B TITyOOKOBOJI-
HBIX jkeJ00ax 30H cyonykuuu. PaccMoTpeHHast Bbllle MOJI€ib OCHOBaHA Ha
MIPEIOJI0KEHAN OJHOPOTHOCTH ciosi. Ecnmu ke NMpUHATH BO BHUMAaHHUE
MHOTOCJIOUCTOCTh U CJII0O)KHOCTB CTPOEHUS CPEeIbl, TO KapTHHA 3HAYUTEIEHO
ycnoxHsieTcs. Ecnm paxke ynycTUTh W3 BHHMAaHHS pa3indne (QH3HKO-
MEXaHMYECKUX CBOMCTB, TO OUEBUIHO, YTO MOIIHOCTH 0OJIE€ TOJCTHIX CIIOEB
OyZIeT pacTu NpU CXKATUHM 3HAYUTEIBHO OBICTPEE MOIIHOCTH TOHKHUX CIIOEB,
3aJIeTAlONIMX HaJ| TOJICTHIMH, a 3TO B CBOIO OUYepedb MPHUBENET K MPOTHIKA-
HUIO TOJICTBIMU CJIOSMU TOHKHX (puc.7). C oOpa3oBaHUEM IHAITMPOBBIX
CTPYKTYp WU COOCTBEHHO-TPSA3EBBIX BYJIKaHOB. B riy0bokoBoIHOM *kenobe
COCKa0JIMBAETCS M CKUMAETCS CIIOM 0CAJKOB, HO TP 3TOM OCaJAKOHAKOTLIIE-
HUE TPOJIOJHKAETCS, BCIEACTBUE Yero, 00jiee MOJIOIbIE CIIOM OKa3bIBAIOTCS
3HAYUTEIHHO MEHEE YIUIOTHEHHBIMH, YeM HIDKe3alieratoniue. [loatomy B TO
BpeMsi, KaK HIDKEJIekKallue YIDIOTHEHHBIE CJIOW M3MEHSIOT 00beM TpHU CKa-
THUU HE3HAYUTENBHO, 00Jiee MOJIObIE CIIOM UMEIOT BO3MOXKHOCTD €Il U Y-
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JIOTHUTBCA, BCJICACTBUC YE€TO MX MOIOMHOCTb PACTCT 3HAUUTCIIBHO MCIJICH-
HEC.
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Puc.7. MexaHu3M o0pa3oBaHusi COOCTBEHHO-IPSA3EBbIX BYJKAHOB U JHAMHPO-
BBIX CTPYKTYP.

a) HavaJIbHas CTaJUs CHKATUS MHOTOCJIOMHOTO IJIaCTa, B pa3pe3e KOTOPOro NMeeT-

CSl MOIIHBIN BSI3KO-TUTACTHYHBIN CJIOH; 0) yTomieHne u aedopMaIius CJIoeB B pe-

3yJIbTaTe c)KaTtus, B) Pa3pbIB BBIIICICKAIINX TOHKHUX CJIOEB BCIICACTBHUU OIICPECIKE-

HHUA pOoCTa MOHIHOCTHU BA3KO-IIACTUYHOT'O CJIOsA, BBIITMPAHHEC BSI3KO-IIJIACTUYHOH

Macchl Ha TIOBEPXHOCTh M 00pa3oBaHue COOCTBEHHO-TPSI3EBOr0 ByJIKaHa.

Takum 00pa3oM, HIKEIEKAIIKe CIOH, OIepexasi B pocte 6oiee Mo-
JIOJIBIE CJIOH, MPOTHIKAIOT MX, 00pa3ysl JUAIMPOBBIC CTPYKTYphI. Eciu aTn
CJIOM TIPEJICTABIISIOT COO0W HEYIJIOTHEHHBIC TIMHUCTHIE TOJIIH, TO, MPOTHI-
Kasi BBIIIEJIS)KAINE, OHU BBDKMMAIOTCS HAa IMOBEPXHOCTH, 00pa3ys coOCT-
BCHHO-TPA3CBBIC BYJIKAHBEI. B tom cj1ydac, Koraa CXHUMArOTCAa ILJIaCThI-
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KOJUIEKTOPBI, HACBHIICHHBIC (DIFOMIAMHU, 3TO MPHUBOAUT K TMOBBIIICHUIO aHO-
MaJIbHO BBICOKHMX IUIACTOBBIX IABJICHHUH, a CEHCMUYECKHE BOJIHBI, BO3HU-
KaIoIKe TMPH 3eMIICTPSICEHHSIX, CIIY)KaT TOTYKOM K HAPYIICHHUIO CIIOKHUBIIIC-
rocsi THIPOJMHAMUYECKOTO PABHOBECHS U Pa3pbiBy CIUIOMIHOCTH TOPOI,
4TO B CBOKO OYEPE/Ib BBI3BIBACT PA3PSIKY HAMPSHKCHUN ¢ 00pa3oBaHUEM Ta-
30-rpsizeBbix ByakaHoB (D.H. Xamunos, 1990).

Hanuuue rps3eBbIX BYJIKAaHOB U THANUPOBBIX CTPYKTYp B KaBkas-
cko-Komernarckom pernone Moer ObITh OOBSICHEHO C TOMOIIBIO PACCMOT-
PEHHOrO MeXaHHW3Ma. B 103y BBIIICU3I0KEHHOH MOJIEIN TOBOPHT U TOT
dakt, 4To Tps3eBbIe BYIKaHbl B KacUHCKOM pernoHe pacroioKeHbl BJI0JIb
BBISIBIICHHOU 30HBI cyOaykiuu (puc.8) (3.H. Xanunos, 1987).
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Puc.8. Cxema pacnoJiokeHHsi IPsi3eBbIX BYJIKAHOB M JMHUIIEHTPOB I1y0oKo(o-
KYCHBIX 3emileTpsiceHMii celicModokanbHoli miockoctH KaBkascko-Komner-
JarcKoro peruoHa

1- DnuneHTpsl TIIy00KOPOKYCHBIX 3emieTpsicernii (¢ riryOuHo# runomeHTpos - 40
KM U 0ojiee); 2 — 30Ha PacoIOKEHHUS SIMUIIEHTPOB TTyOOKO(MOKYCHBIX 3eMIIETPSI-
CeHUH; 3 — Tps3eBbIe BYJIKAHBI; 4 — 30Ha PacIpOCTpaHEHUsI TPS3EBBIX BYJIKAHOB.
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BrniepBble Ha HanMuue TUATUPOBBIX CTPYKTYP Ha AMNIIEPOHCKOM I0-
nyoctpoBe ykazain [1.E. Bomaposuu B 1909 1. B 1914 r. .M. I'yOkuH ycra-
HOBWJI HaJIMYME JUANMPOBBIX CTPYKTYp B palioHax ceBepo-3amajHoro Ar-
IepOHa; MoYTH ogHOBpeMeHHO ¢ HUM H.U. YmelkuH mogo0HbIe CKIaAKu
OTMETHUJI Ha 1oro-3amaje Anmepona. Haubosee monHo u riry00KO BOIPOCHI
IUanupu3Ma mnoyiyduin ocseuieHue B padore .M. ['yOkuHa no TekroHHKe
IOro-Bocrounoro Kaskasa.

Tak, B.C. KotoB Ha Marepuanax 1no mectopoxxaeHusiMm KpacHonap-
CKOTO Kpas MpULIEI K 3aKII0UYEHHUI0, YTO B PErHOHAIbHO-BOJOHOCHBIX KOM-
mekcax ABIIJ] BooOmie He MoryT chopMUpOBaTHCS, TaK KaK BO BCEX CITY-
YasiX CKOPOCTb OTTOKAa BOJ C M30BITKOM KOMIIEHCHUPYET BO3MOKHOE IOBBI-
IIE€HHE IJIACTOBOTO JaBJICHUS.

Takum oOpazom, cymectBoBanre ABIIJ] B TeX rTUHUCTHIX TOJINIAX,
I7Ie OTTOK BOJ| 3HAUUTEJIBHO ONEPEkKACT OCATKOHAKOIUIEHHE W BO3MOKHOE
MOBBIIIEHUE TOPOoBOro AasieHus, ABII/] BO3HHMKaeT BCIEACTBUE OJHOBpE-
MEHHOTO CKaTHsl 3TUX IJIACTOB B 30HAX CYOIyKIUU.

W3 BbIlIe U3JI0)KEHHOTO MOKHO CJIEJIaTh CIIEIYIOIINE BHIBOIbI:

1. 1na oOpa3oBaHus IpsA3EBBIX BYJIKAHOB U JTUAITUPOBBIX CTPYKTYpP HEOOXO-
UMb U IOCTATOYHBI YETHIPE YCIOBUSL:

a) OOJIBIIIAst MOIIHOCTh OCAJ0YHOIO CJIOS;

0) 3HaYKMTENbHAS JUCIOIMPOBAHHOCTh CKIIAIOK, HAPYIICHHBIX Pa3IOMaMH;
B) Haymuue B Heapax ABITJ] u ABITo/l;

T') BBICOKAsl CCHCMHUYECKasi aKTUBHOCTb.

2. Haubonee OmaronpusTHBIMU JUII 0Opa30BaHUs TPS3EBBIX BYJIKAHOB H
JTUAKUPOBBIX CTPYKTYP SBJISIOTCA 30HBI CyOAYKIIMH, XapaKTepU3YIOIIHECs
BCEMHU YETHIPbMSI YCIIOBUSMHU.

3. Pa3ButHe rps3eBBIX BYIKAHOB M JHANMPOBBIX CTPYKTYyp B Kacmuiickom
peruoHe HEOOXOIMMO paccMaTpuBaTh Kak CIEACTBUE CYOIyKIIMOHHOTO
B3aUMO/ICHCTBUS JINTOCPEPHBIX TUIUT.

2.2. MUKJIMYHOCTH B TPOSIBJIEHUSAX BYJIKAHUYECKHNX
U3BEPXEHUU U 3EMJIETPSICEHUN

A. COBpeMeHHaﬂ BYJIKAaHUYECCKast aKTUBHOCTD

N3yuenneM ocoOEHHOCTEH COBPEMEHHOW BYJIKAHUYECKOW aKTHBHO-
CTH OTJCJIbHBIX PETHUOHOB U 3€MJIU B IICJIOM 3aHUMAJIUCh PA3IMYHBIC HCCIIE-
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noBareny. Ha OCHOBaHMM CTaTUCTHYECKUX MCCIIETIOBAHII U3MEHEHHS YHCIIa
n3BepkeHuit BynkanoB Mupa ¢ 1901 roga mo 1964 ron B.1. Brnomaserr BoI-
JETIMIT YeThIpe KPYIHBIX KA aKTUBU3AI[MH BYJIKAHOB ¢ mepuogamu ot 11
no 19 ner (B.U. Bnoxaser, 1966).

B pabote A.H. 3emiroBa (1985) Ha ocHOBaHMM CHEKTPAIBHOTO aHa-
JM3a BPEMEHHBIX PS/IOB M3BEP)KEHHI BYIKAaHOB Mmupa, IO JaHHBIM KaTajlo-
roB H.U. I'ymienko (1979) u T.Simkin (1981), caenana mombITKa BbISBICHUS
ckpbITOl meproaungHocT. 3a epuos ¢ 1900 mo 1970 r.r. oTMedeHo Hau-
qre 22-JIeTHETO IIUKJIa BYJKaHMYECKOW akTUBHOCTH. Ha cymecTBoBanue 22-
JIETHETO IHKJIA BYJIKAHUYECKOW aKTMBHOCTH YKa3bIBAJHM TaK)Xe B CBOUX pa-
ootax I'.I1. Tampazsu u E.B. Makcumos (1963).

Hano ormeruts, uto B padorax I'.Il. Tampazsna u E.B. Makcumona
(1955, 1963), nenaetcst MOMBITKA, BBHIABICHUS IIUKIOB aKTHBU3AIUH T'PsI3e-
BBIX BYJIKaHOB A3epOaiikana. B wactHocTH, oTmMedaercs Hamnune 1-2 net-
Hux, 11-neruux, 22-netunx, 50-netanx, 60-meTHx 1 80 NETHUX IIUKIOB.

Taxoe OOJIBIIIOE YHCIIO BBIICICHHBIX IIUKIIOB, HA HAII B3IJIAA, CBs3a-
HO C HECOBEPIICHCTBOM NPHUMEHSIEMOT0 MaTeMaTHYECKOTO arrapara, OCHO-
BaHHOTO JINIIh HA CTIIAKMBAHUW MCXOHBIX BPEMEHHBIX PSIJIOB CKOJIB3SIIHU-
MU TPEXJICTHUMHU UHTEpBaJIaMu. PaHee, MOTBITKY BBISBICHUS 3aKOHOMEPHO-
CTell B W3BEPKCHHUSX TPA3CBBIX BYJIKAHOB OBUIM CHENaHBI B paboTax
B.A.'opuna (1952), C.A.KoBanesckoro (1940), H.B. ManuHoBCKOrO
(1943).

Tak, H.B. ManunoBckuii (1943) oOparian BHUMaHHE Ha OJMHAKO-
BbIC TICPHO/IbI BPDEMEHU MEXK]Ty IBYMsI TIOCJIEIOBATEIIEHOCTSAMHU U3BEPIKEHUI
IBYyX map BynkaHoB: bymna-Jloce — 47 ner, I'munsiabiii u Kymanu — 66 ner.
B.A. Topun (1952) ormeTni mepeMelieHrne akKTUBHOCTH TPSI3EBBIX BYJIKa-
HOB T10 TUIOIIA/IM C TIOOYEPEIHBIM OXBATOM CEBEPHBIX U IOXKHBIX YJACTKOB
00JacT CBOEro pacripoCTPaHEHHUS.

BriocnieicTBuM 3aKOHOMEPHOCTH B aKTUBHOCTH TPSI3EBBIX BYJIKAHOB
AsepbOaiimkana usydanuch B padorax S.A. I'amkuesa (1985), B.A. I'opuna
(1971), P.P. PaxmanoBa (1982).

3aKOHOMEPHOCTH B M3BEPKEHHSAX T'PA3EBBIX BYIKAHOB Mmupa ObuIH
paccmoTpeHbl BriepBbie B padotax III.d.Mextuesa, 3.H.Xanunosa (1984,
1985, 1986, 1987, 1988), B.E.Xauna, T.A. Ucmani-3ame (1986).

B pa6ote H.U. I'ymenko (1985) otmMedeHo Hamu4ue OnpeaeacHHON
MUKIAYHOCTH B U3BEP)KCHUSAX MarMaTHYECKHX BYJIKaHOB. ABTOPOM pabOTHI
BBIICIIAIOTCS MUKIIBI ¢ iepuoaamu: 1 rox, 5-6 ner, 23 roxa, 60-90 ner u 180
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net. Ha ocHOBe npoBeEHHBIX UCCIIEI0BAHUI /IeTaeTcs JOJITOCPOUHBIN MPO-
I'HO3 ByJIKaHMUecKo# akTuBHOCTH 10 2312 rona (I'yimenko, 1985).

N.N. T'yimienko ObUT MPOBENCH CTAaTUCTUYCCKUN aHAIN3 U3BEPKECHUHN
BYJKAHOB, KaK B LeJIOM 10 Mupy, Tak ¥ 1mo mupoTHbIM noscam (1983). B
paboTe clenaHa MONbITKa OLEHUTh SHEPTUI0 U3BEp’KEHUM ByJIKaHOB. B ka-
YECTBE BCIIOMOTaTENbHONW OLIEHOYHOM €JUHUIbI BYJIKAHMYECKOW aKTUBHO-
ctu (EBA) Obu1 MCIIOIB30BaH MIEPHO/I MTOKOS BYJIKaHA TIEpe]l U3BEPIKECHHUEM,
IIOJICUMTAHHBIA B rofjax OT KOHIIA MpeAbIyIIero u3sep:xxenus. EBA paBHa
OJIHOMY TOJly TIOKOSI ByJIKaHa Iepes U3BEP>KEHUEM.

VY CTaHOBIIEHO CYIIECTBOBAHUE OIPE/IEICHHONW 3aBUCHUMOCTH MEXIY
KOJIMYECTBOM M3BEPrHYTOr0 MaTepuaia M MEepPHOJOM IOKOS BYJIKaHA: YeM
JUINTEIbHEE NEPUOJ MOKOsl, TeM OO0JIbIlle KOJUYECTBO M3BEPrHYTOTO Mare-
puana. [lo ypoBHIO BynkaHHYeCKOW akTHBHOCTH B TeueHHe XIX-XX BB.
BBIJIEJIEHO CEMb IIMPOTHBIX IOSICOB, YCTONYMBBIX BO BpeMeHHU. [lo pazme-
LIEHUIO TOJIOLIEHOBBIX BYNKaHOB ['ymenko M.J. BbAENEeHO IEBATH MOSCOB
axtusrocTr o1 88° c.ur. 10 88° 0.1, [[eHTp KaXkIOTO U3 MOSCOB XapAKTEpH-
3yeTcsi CTyIIEHWEeM YHhCa BYJIKAaHOB, OOJBINOW YacTOTOW HW3BEPKECHHHN U
OoJbIIel PHEpruel U3BEP)KEHUHN MpU IMepecyeTe Ha OJUH YCJIOBHO JIEHCT-
Byromiuii Bysikan (1983).

Psn 3apybexxubix ucciaemosatencii (Chance A., Kelly P.M., 1979)
C/IeNaJIi MOMNBITKY YCTaHOBUTH 3aKOHOMEPHOCTH B U3BEPKEHUSIX BYIKAHOB
110 U3MEHEHHSIM KOHIIEHTPAIUK BYJIKAHMYECKOM IBbLIN B aTMocdepe.

OpHako TakoM MOJXOJ, HAa HAll B3IJISAJ, HE TOJbKO HE IMO3BOJISIET
YCTaHOBUTH CAMOCTOSTEIbHYIO 3aKOHOMEPHOCTh B aKTUBU3AIIMH PA3IMYHbIX
re0JIMHaMUYECKUX THUIIOB BYJIKAaHOB, HO M MCKa)XaeT IPOCTPAHCTBEHHYIO
KapTUHY BYJIKaHUYECKOM aKTUBHOCTH, YTO CBSI3aHO C NEPEMELICHHUEM BO3-
IOyHIHBIX Macc B atMocdepe. [IpoBoas uccinenoBaHus BYJIKaHMYECKON ak-
TUBHOCTH, M. PaMn1HO BBIAETNI HUKIMYHOCTD B U3BEPKEHUSAX BYJIKAHOB C
nepuogom 18,6 ner (1985).

CoBeTckue u 3apyOeKHBIE HCCIICIOBATEIN TAKXKE JEJIaid TOMBITKI
BBISIBJICHUS CBS3U MEXIY COJIHEUHOW aKTUBHOCTBIO U MEPUOJIUYHOCTBIO U3-
Bepxkenuit BynkaHoB II.d.Mexrtues, D.H.Xammmos (1984, 1985), f.A.
amxues (1985), I'.I1. Tampazsa (1963). bonee moapoOHO 3TOT BOTpOC Oy-
JIET pacCCMOTPEH B CIEAYIOIINX pa3jesax.

b. COBpeMeHHaﬂ ceiicMHyecKkasi aAKTHBHOCTh

CelicMUYHOCTD Tak e, Kak U BYJIKaHHU3M, sIBIsieTcsl Haubosee yyT-
KM HHJIMKATOPOM H3MEHEHUS COBPEMEHHOM TEKTOHMYECKOW aKTUBHOCTH
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Pa3IMYHBIX PETHOHOB 3eMiu. M3ydeHue mpocTpaHCTBEHHO-BPEMEHHBIX 3a-
KOHOMEPHOCTEW B MPOSIBIICHUSX COBPEMEHHOW CEMCMUYECKON AKTUBHOCTH
MO3BOJISICT pPeIlaTh, Kak MPOOJeMbI TPHUKIATHOTO 3HAYCHHS, HAIpUMeEp,
MPOTHO3a 3eMJICTPSICCHHUH, CECMHUYECKOTO0 PaOHUPOBAHHUS, TPOCKTHPOBA-
HUS CEHCMOCTOHKOTO CTPOUTENIbCTBA, TaK M TCOPETUICCKUE, HAIIPUMED, BBI-
SICHCHUSI CTCIICHW B3aWMOCBSI3H TIPOIIECCOB CEHMCMHUYHOCTH, BYJIKAHH3MA,
W3MCHCHHS YTJIOBOM CKOPOCTH BpAIICHHUS 3€MJH, COJIHEYHOH aKTHBHOCTH,
CTPYKTYPBI 36MHOW KOPBI C IEJIbIO BBISCHEHHS OOIIEH KapTHHBI I'e€OuHa-
MUKH.

OpnHoit 3 Hambonee paHHHX PadOT, B KOTOPOMl OTMEUYEHa OTpeie-
JICHHAs MUKIMYHOCTh B 3€MJICTPSCCHHMSIX, SBIISCTCS KAaTaJIOT 3eMJICTPSICCHHIMA
Poccuiickoit ummnepun (1893), cocrasnennsiii U.B. MymikeroBsiM u A. Op-
noBbiM. Tak, B pabore (1893) oTmMeueHO, UYTO «BCE MMEIOIIMECS CBEIACHUS,
MO-BUJIMMOMY, YKa3bIBAIOT HA TOT BEChMa JIFOOOIBITHBIN (DAaKT, YTO CYIIECT-
BYIOT OCOOCHHBIC 3IIOXH, BEChbMa OOWJIBHBIC CHILHBIMH U Pa3pyIIUTEIbHBI-
MU 3eMJICTPSICCHUSIMU TTOYTH Ha BCEH TIOBEPXHOCTH 3eMit. TakuM 00pasom,
Hanpumep, B 1778, 1821, 1822 u 1868 r.r. oHu B OOJBIIOM KOJIHYECTBE
CIIEAYIOT OJHO 3a JPYTUM B TeUeHHE BeCbMa KOPOTKOTO MPOMEKYTKa Bpe-
MEHH, MPUIeM OOHAPYKMBACTCS KaK Obl MPaBUIIbHAS TEPHOTUIHOCTH MEXK-
Ty SMI0XaMH MaKCHUMyMa.

2.3. MIPOCTPAHCTBEHHO — BPEMEHHBIE 3AKOHOMEPHOCTH
BYJKAHU3MA U CEUCMUYHOCTH

2.3.1. METOJOJOTHYECKHE OCHOBbI MATEMATHUYECKOHN
OBPABOTKHU U AHAJIN3A BPEMEHHBIX PA10B

N3yuenne reonorudeckux, TreopU3NUecKuX M KOCMOJOTHYECKUX
MIPOLIECCOB B IPOCTPAHCTBE U BO BPEMEHU TPeOyeT MPUMEHEHHUS CIeIHallb-
HOTO MaTeMaTHYeCKOTO ammapara, BKIIOYAIOIIEro 3JE€MEHThl TEOPUU BEPO-
ATHOCTEH, MaTeMaTUYECKON CTaTUCTUKU U MAaTEMaTHYECKOI0 MOJEIMpPOBa-
Hus. OgHOM M3 HauboJiee paclpOCTPaHEHHBIX YePT MPUPOIHBIX SBICHUI
SABJIETCA NMEPUOAUYHOCTh. OHAKO, OOBIYHO BPEMEHHBIE PSbl, OTpa’karo-
111e U3MEHEHHE BO BPEMEHM TOTO WJIM MHOTO IpOolecca, XapaKTepU3yIOTCs
HaJIMYMEM CYILLECTBEHHOro “myma”. B pe3ynabTaTe 3TOr0, BBISBICHUE CKPbI-
TOM MEPUOJUYHOCTHU B T€0JIOTMUECKUX, F€0(PU3NIECKUX U KOCMOJIOTHYECKUX
Mpoueccax sABJISAETCS CI0KHOM M BaKHOU 3amaueil. B psae cinydaes, 3agada
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BBISIBJIEHUS] CKPBITOM MEPUOJUYHOCTH OCJIOKHSETCS TEM, YTO aHaJU3upye-
MBIl BPEMEHHOHN psi MUMEET JUIMHY, CPAaBHUMYIO C IEPHOJOM OJHOM M3
MIPEIOJIaraeMbIX KOMIIOHEHT.

BrisiBneHue CKpbITOM NEPUOAUYHOCTH MOXKET MPOU3BOAUTHCS IBYMS
pPa3IMYHBIMU METOJIaMU — IOCPEJICTBOM JIMHEHHOTO IMpeoOpa3oBaHUs HC-
XOJHOTO psifa, HapUMEp METOJOM YCpeIHEHUs Ipolecca 3a MpoOHBI Ie-
PHOJ UM METOJOM CKOJIB3SIEeN cpenHel, MO0 KOppeaslUuOHHBIMU METO-
JaMHd  BBISIBIICHUS  CKpBITBIX —mepuoamuHocter B.H. Jleu (1985),
3.H.Xamumos (1986, 1987).

IIpu oOpaboTke crarucTuyeckol HHPOpMaNU 00 H3BEPIKEHUAX
BYJIKAHOB U 3€MJIETPSACEHUSAX HEOOXOAUMO YUUTHIBATH, YTO MACCUB JaHHOM
uHpopMaimu (reHepaibHasi COBOKYITHOCTB) MPEACTABIISAET CO00# OOJIBIIYIO
CTOXaCTUYECKYIO0 CUCTeMY. Pa3BUTHE CTOXaCTHUECKUX CHCTEM, KaK U3BECT-
HO, TOJUUHSAETCS BEPOSITHOCTHBIM 3aKOHaM. DTO 3HAUUT, YTO IPOCIEKU-
BAaeMbl€ TEHJCHIMU COIMPOBOXKJIAIOTCSA CIYYalHBIMU OTKJIOHEHHSIMH B TY
WM UHYIO CTOPOHY OT OoOIero TpeHaa. 1o oObsACHSIETCS T€M, YTO Ha pac-
CMaTpUBaeMble MPOIecChl B OOJbIIEH WIM MEHBIIEH CTENEHU OKa3bIBalOT
BIIUSIHUE OTPOMHOE MHOKECTBO (haKTOPOB, KAK 3€MHBIX, TaK U KOCMHYE-
ckux. K HUM OTHOCATCS: M3MEHEHHE TEKTOHMYECKOW aKTMBHOCTH 3€MJIH,
BbI3BaHHOE BHYTPEHHUMU (PU3UKO-XUMHUYECKUMU MIPOLIECCAMU; PACIIOIOkKE-
Hue 3eMJIM B pa3IM4HbIX y4acTKaX rajlakTH4eCKOW OpOUTHI; pacrooKeHUe
IUIaHEeT OTHOCUTENBHO 3eMiu U CoJIHIA; TYHHO-COJTHEYHbIE IPUITUBBI; COJI-
HEYHasl aKTUBHOCTH U T.A. [loaTOMy, rpaduku M3MeHeHus BO BPEMEHH pe-
QJIbHBIX YHCEJl paccMaTpUBAEMbIX [1apaMeTPOB, MPEICTaBISET cOO0M JoMa-
HYIO JIMHUIO CO 3HAUYUTEIbHBIMU PE3KUMU KOJIeOaHUSIMHU, HA (OHE KOTOPBIX
MIPOCIICIKUBACTCS OOITHIT TPEH]I.

Kak yxxe OblJ1I0 OTMEUEHO BBIIIE, OIIMOKU B ONPEAEICHUH UCCIETye-
MBbIX MapaMeTpOB, HapUMep, KOJIMYECTBA U3BEPIKEHUN BYIKaHOB WIH 3€M-
JIETPSICEHUM, HOCAT HEKOPPEIHMPOBAHHBIM, CTOXaCTUYeCKUU Xxapakrep. To-
I/1a OHHU, KaK U BCSIKUM IIyM, MOTYT OBITh OT(UIBTPOBAHBI IPOCTHIM JIMHEH-
HBIM Ipe00pa30BaHUEM UCXOTHOTO psja.

[IpeoOpa3oBaHreM Takoro TUIA SIBJISETCS, HAIIPUMEP, CIUIaKUBaHUE
HCXOJHOTO psJia MOCIeI0BATENBHO T — JIETHBIMU, ¢ — JETHUMHU U T.II. CKOJIb-
3suMu cpeaauMu. Tlon TepmMuHOM “criiakuBaHue 7 — JISTHUMH CKOJIb3S-
IIMMU CPETHUMH 3/1€Ch U Jlajiee MTOHUMAETCS MIPOIIeAypa YCPEIHECHUS iie-
HOB HeKoToporo psja x(i) 3a npoOHsIi epuoa T = N+ 1 (N —4eTHOE), B pe-
3ynbTaTe 4ero oopaszyercs ps:

j+tn /2

, 1 o ,
Xt ()= —s & (X) (@4
i=j-n/2
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YacToTHas XapaKTepHCTHKA JIMHEHHOro mpeoOpasoBanus (2.1) mis
J0CTaTO4YHO 00JIbIIOro Hadopa x (1) uMeer BUI:

T . pr
Rt (T) = —sin —
(T) pr T (2.2)

JluneitHoe nmpeoOpa3zoBaHue NOCTATOYHO PPEKTUBHO MOJABISIET B
HCXOJIHOM IIpOIiecce BCe TApPMOHUKH ¢ ieproaoM 7 <.

[Mony4yennsiit psia Xz(j) MOKHO Jajee CriaaauTh (-JETHUMH CKOJIb-
3smUME cpetHuMu (@ = M+ 1, 20e M — uemnoe), B pe3yibTaTe 4ero oopa-
3yercs psil:

1 I+°m/2 .
X ) = ——M8— X
t,r (1) m+1j:|a.'m/2t(1) (23)

Koad¢uuuent ocnabienns rapMOHUYECKON KOMIOHEHTHI C IEPHO-
nom T B aTOM cimydae omnpezensercs kak npoussenerne Ry (T) R, (7).

Takum o0pa3oM, JnHEHHOE peoOpasoBanue (2.1) MO3BOJISCT BbIIC-
JUTh U3 PACCMaTPUBAEMOTO TPOIIECCa HU3KOYACTOTHYIO YacTh CIIEKTpA.

Tak, B paboTax, JUIs BBISBJICHHUS CKPBITOH MEPUOUIHOCTH B Xapak-
Tepe U3BEPIKCHUHN PA3TMYHBIX I'€OMHAMUYCCKUX TUIIOB BYJIKAHOB U 3eMJIe-
TPSICEHHUH, TPOU3BOAMIACH (PUIBTPAIIUS BBICOKOYACTOTHOTO IyMa, MyTEM
JMHEHHOTO MPeoOpa3oBaHUs METOJIOM CKOJIB3SIINX CPEIHUX, OMUCAHHBIM
Bhime. J{jsi 3TOro OBLIM HCIOJIB30BAHBI PAa3IMUHbIC (QUIBTPHI C Pa3HBIMHU
MHTEpBaJIaMHU CTIIKUBAHUS M PA3JIMYHBIM YHCIIOM WHTEPBAJIOB B BapUAHTE
CTITaXKHBAHUSL.

[Tocie 0OpabOTKM Ka)KIOTO BapHaHTa, MPOU3BOJIUTCS KOPpPEISLUs
MEXIY PA3IHYHBIMU CTIIKCHHBIMH BPEMEHHBIMU PSIIAMH C OTIPEICIICHUEM
Kod(QHIIIEeHTa KOPPEISAIHH. 3aTeM OCYIIECTBISETCS PAcUeT B CIETYIOMIEM
BapUaHTe, C MOCIEAYIOLUM OIpeaeTaeHueM KodphuIueHTa KOppesiuu
MEXK/IY MOJy4CHHBIMU PE3yJIbTaTaMU B JAHHOM BapUaHTE M PEe3yJIbTaTaMH B
IpeAbIIyIIeM BapuaHTe. BennunHa OKHA CriiaKUBaHUS M YKCIIa MMOCIIe10Ba-
TENIbHBIX CTIKMBAHUI YBEINYUBACTCS B KOK/OM MOCICIYIOIIEM BapHUaHTE.
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Takum 00pa3oM, cpaBHHBAs Pe3yJbTaThl CTIAKUBAHHUS B KaXKIOM
MOCJIEYIOLIEM BapHAHTE C MPEIbIIYIIIM, MOXHO CYyIUTh 00 3(pPEeKTUBHO-
CTH (QUIIBTPALIMH «IIIYMOB» 10 YBEJIIMYEHHUIO KOAPGUIIUEHTa KOPPEIALUU.

Kazanock 0b1, 4T0 K0O3)PUIHEHT KOPPEIALUH, 10 MEPE BO3PACTAHUS
BEJIMYMHBI OKHA M YHUCJIA TIOCIEIOBATEIBHOTO CTIIAXHBAHHS, IOJDKEH TI0-
CTOSIHHO yBEJTHYUBATHCS.

OpnHako, Kak MOKa3ajH MCCIEeIOBAHUS, M0 JOCTKEHUH OIPEIeieH-
HOTO 3Ha4eHUs, KOIYPUIMECHT KOPPEISAINH CTAHOBUTCS MPAKTUYECCKH He-
W3MEHHBIM, a MPH JaJbHEHUIIEM yBEJIHUYCHHH BETMYMHBI OKHA CTIIQKUBAHUS
Y YMCIIa TIOCIEI0BATEIbHBIX CTIIAXKUBAHUN, KOI(D(OUIIMEHT KOPPESIUA Ha-
YMHAET YMEHBIIATHCSA. DTO CBUACTENBCTBYET O TOM, YTO TOT BapHAHT CIJIa-
KUBAHHS, MIPA KOTOPOM KOA(PPHUIIMEHT KOPPEISAIMA UMEET MaKCHMaIbHbBIE
3HA4YCHUs, SABIISETCS HAMOOJIee ONTUMAIBHBIM U MO3BOJISIONIMM YCTAHOBUTH
UCTUHHBIH (YCTOMYMBBIN) XapakTep aHaIu3upyeMoro npoiiecca (puc.9).

Heo0x0MM0 OTMETHTB, YTO B METO/IaX BCKPBITHS MEPHOIMYHOCTEH
NEepHOJ] NICKOMOM FapMOHHUKH HE M3BECTEH, a OIPEJEeNsIeTCsl B IPOIECcce Hc-
CIICIOBAHUS.

K

0,99

0,98 0,98

0,98 1

0,97 4
0,96 0,96

0,96
0,85 1 /

0,95

0,94
,94

0,83

0,92 : ! L
3 3;3 3557 OX5ST OIS BT 99 91010 73901 959101

PALTHYHLIE BAPHAHTBI CLITAZKHBAHHA

Puc.9. I'paduk 3aBucuMocTH BeJHYMHbI KO3 (PUIIMEHTa KOPPeJIsSINY OT Be-
JIMYMHBI OKHA CIJIAKUBAHUSA M YUCJIA N10CJIe0BATEeIbHBIX CIVIAKUBAHUNA Me-
TOAOM CKOJIb3sILIIeil CPeHe.

K — x03¢duuenT Koppensiiui MEeKIy MPeIbIAYIIIM U MOCTeyIONHM BapuaHTa-
MU crinaxuBanui; [lo ocu abcumcc yka3aHbl BapHaHTHI TOCIIENOBATENLHBIX CIJIa-
JKUBaHUM METOJIOM CKOJIB3SLIEH CpeaHei.
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Bbonee toro, nporecc npencTaBiseTcs B BUAE HE MEPUOAUYECKOM, a
CKOpE€e BCEro, MOYTH MepUoaudYeckod QpyHKIUU BpeMeHH. Tem caMbiM Me-
TOJBl BCKPBITHUSI MIEPUOJAUYHOCTEN, IO CYILECTBY, MO3BOJIAIOT PEIIUTH MPO-
O5emy MpeacTaBiICHUs MpoLecca B BUJIE€ OUTH MEPUOANYECKON (PYHKIUH.

[Tpob6reMa BCKpBITHS IEPUOANIHOCTEH, CUMUTACTCS PEIIEHHON TOJIb-
KO, €CJIM HalJAEeHBI apaMeTpbl NEPUOINYECKON KOMIIOHEHTHI. [loaTOoMy pe-
[ICHUE 3aJa4d BbIACICHUS mNepuoaudeckoin GyHkimu Jt) U3 UCXOIHOTO
nporiecca X(t) eme He perraer mMoJHOCTHIO 3a1aun. Ecim jxe Takoe BbIacIe-
HUE OCYIIECTBJIEHO JOCTAaTOYHO IOJHO, T.€. B MpeoOpa3oBaHHOM psJe HC-
KOMasl IepUOANYEeCcKasi KOMIOHEHTa BBIPAKEHA OUYEHb YETKO, TaK YTO MOXK-
Ho cuntats X O(t) = ), To 3aaua onpeseICHNs 1APAMETPOB CBOAUTCS K
0OBIYHOMY FapMOHUYECKOMY aHAIHU3Y MEPHOIUYECKON (PYHKIUH.

C npyroil cTopoHsl, 3a7a4a ONpeieIeHHs TapaMeTPOB, MOXKET ObITh
pellleHa ¢ OMOIIIbIO, TaK Ha3bIBAEMOTO MEPUOJOIPaMMHOTO aHaAIN3a, BIIEp-
BbIe paccMoTpeHHoro Crokom (1877). DTu ke ujeH Jiexar B OCHOBE METO-
KA, pazpaboTanHoi JlaHomom.

OnHOBpPEMEHHO C JIMHEWHBIM MPeoOpa3oBaHUEM HUCXOHBIX BPEMEH-
HBIX PSIZIOB METOJIOM CKOJIB3SIIIIEH CPeTHEH, 11eeco00pa3HO aHaTU3HPOBATh
BpPEMEHHBIE PsI/Ibl CIIEKTPaIbHBIMU METOJAMHU.

Kak yxe yka3plBaJIOCh, aHAJTU3UPYEMBI IMpollecC BCErAa 3a/laeTcs
Ha HEKOTOPOM KoHeuHoM uHTepBaie (-L,L), u pe3ynbrar KoppesisiuoHHOro
npeoOpa3oBaHMsl HE TOUYHO COBMANAET C KOppersuuoHHOW QyHkuuei. Ilo-
crpoenne npeobpasosanus Pypse ot X(t) maer nuib OLEHKY crieKTpanb-
Hoit riotHoctr M.I'.Cepedpennnkon (1965).

Ecnu ananusupyemsbiit mporecc X (t) ZeHCTBUTEIBHO SIBISETCS YUC-
TO MOJUTapMOHUYECKUM, T.€:

o] . .
X (t) = a A cos wt
T (2.4.)
j=1
TO TakKas OLIEHKA SBJSETCS JOCTaTOYHO XOpOoUIei mpu 00IbIION MPOJOIHKH-
TEIbHOCTU UHTEpPBaja 00pabOTKH.
PaccmoTpuMm Bompoc 06 3(pPeKTUBHOCTH BBISBICHHSI CKPBITBIX I1€-
PUOIMYHOCTEN YKa3aHHBIM METOJIOM INPU HAJIUYMU “IIYMOBOM~ KOMIIOHEH-
Thl. [locTpoenue nmpremiieMbIX OIIEHOK MPU 3TOM CYIIECTBEHHO OCIJIOKHSIET-
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Cs1, B CBSI3M ¢ TeM, uTo Haiauuue X(t) CKoJIb yroHo OJM3KMX rapMOHHUYECKUX
KOMITOHEHT MPUBOJAUT K TOMY, YTO YCJIOBHUE

Iwi-w | ad 1 (2.5.

P KOHEYHOM «@» HE BBITIOJHSACTCS U aMIUIMTYya 000 TapMOHUKH B

U(t) sBisiercs pe3y/IbTaTOM HAIOKEHHMs APYTHX rapMOHHK. Kpome Toro,
HAJIOXKCHUE OCCKOHEYHO MAJIbIX TapMOHHMK, conepxanuxcs B N (t) Moxer
npuBecTH K mosBieHnio B Uy (W) MHKOB KOHEYHOH BBICOTHI, TPYIHO OTIIH-
YUMBIX OT MHUKOB, [ABAEMBIX HEIOCPEICTBEHHO BBISBICHHBIMH TapMOHHUKA-
mu M.I".Cepebpennnko (1965).

B Tom ciyuae, koria B cuily UCXOJHBIX (PU3UYECKUX COOOpakeHUM
HESICHO, ICUCTBUTENBHO JiU Tiporiecc X (t) COACPIKUT YUCTO TAPMOHUYECKHUE
KOMITOHEHTEI, TosiBIeHne B Uy (W) ITHMKOB KOHEYHO# BBICOTEI, €IIle HE JaeT
JOCTATOYHBIX OCHOBAHHI JUIsi YTBEP)KICHHUS O CYIIECTBOBAHUU TAKUX rap-
mouuk M.I".Cepebpennnkos (1965).

Kak yka3ano B pabore M.I".CepebpennnkoBa (1965), dhaykryarnon-
HBII XapakTep HECTIAXKCHHBIX OLEHOK CHEKTPAIbHON IUIOTHOCTH BBI3bIBAET
OTIPECICHHBIC TPYJHOCTH MPH BBISBICHHH CKPBITBIX MEPUOTUYHOCTEH, TO-
CKOJIbKY <«IIIyMOBasi» KOMIIOHEHTa C HEMPEPBIBHBIM CIIEKTPOM MOXKET JIaTh
GIyKTyaluy, HEOTIMYMMbIC HA TICPBBIA B3IJISA, OT IMHKOB, BBI3BIBAEMBIX
HAJIMYUEM TapMOHUYECKUX KOMIOHEHT. C JApPYyroil CTOPOHBI, CriaKUBaHUE
GuyKTyanuii IPUBOIMT K CrIQKUBAHUIO MUKOB. TakuMm 00pa3oM, MOSBIIsIET-
csl HeOOXOJUMOCTh Pa3JIMUCHHs IMUKOB, BBI3BIBAEMBIX HAIMYUEM TOJILKO
«IIIyMOBOI» KOMITIOHEHTBI, OT IMHUKOB, OTPAKAIOIIMX HAIUYHE TapMOHHK. B
TO K€ BpeMs, 3Ta MpolieMa MOXKET ObITh pellleHa MpPU OMPEIENIEHHBIX U
JOCTaTOYHO OTPAHUYCHHBIX MPEANOJIOKCHUAX O XapaKTepe <«IIIyMOBOI»
KOMITOHEHTBHI.

[Ipobnema paznuueHus MUKOB B TIEPUOJOTpaMMe 3aKiIrodaeTcs, (hak-
THUYECKH, B PEIICHUH BOTIPOCA: COACPIKHT JIM MCCIIETYEeMbIN MPOIIECC ACHCT-
BUTEJILHO TAPMOHUYECKYI0 KOMIIOHEHTY C HEKOTOPOW YacTOTOW WIIM KE Ha-
JIO)KEHHUE CITyYaHbIX (PAaKTOPOB MPHUBEJIO K TOSBJICHHIO B JAHHOM y4acTKe
peann3aluy KOMIOHEHTBI, CO CBOMCTBAMH, OJM3KMMHU K TaKOW K€ TapPMOHH-
4ecKO PyHKIUH.

He ocranaBimBasich moapoOHO Ha CYIHOCTH METO/Ia MaKCUMAIIbHOU
suTponuu MMD, OTMETHM, YTO B HACTOSIIIEE BPEMs Ha HAlll B3IJISI, OH sIB-
Jsiercsi HauboJiee MPOCTBIM M PACIPOCTPAHCHHBIM B PA3JIMYHBIX 00JIACTAX
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HAyKd M TEXHUKH TP HCCICAOBAHUSIX IOJMTAPMOHUYECKUX IIPOIIECCOB
B.H. Jleu (1985), B.M. Kucenes (1980).

JUk. Bypr B 1967 romy mpeIutokKui peKypCUBHBIH METO]| PEIICHHS
CHCTEMBI YpaBHEHHH, BXOJAIINX B MATPHILy aBTOKOPPEISIUH, HCIOIb3ye-
Moi B MMD.

Ucnonws3oBanne MMO nis ananu3a BpeMEHHBIX PSAIOB, KaK YKa3aHO
B pabore H.M. Poranosa (1982), nenecooOpa3Ho 1Mo TO# MPHYKHE, YTO OH
JaeT BO3MOXKHOCTh BBISIBUTH CKPBITHIE TIEPHOJMYHOCTH, OIICHUBAsE HanboJiee
TOYHO WX YacTOTHl, U Ha pealn3alliil OTPAaHWYCHHOW JUTMHBI Pa3leNUTh,
ONMM3KKE IO YacTOTe, MUKW B CIIEKTPE, YTO HEINb3s TOIYYUTh OOBIYHBIM
CTIEKTPAIHBIM METOOM.

[TpuBencunnic B padore B.®.ITucapenko (1973) pe3ynbraThl HCCie-
JOBaHUM MOKa3anu, 9to MMD, BO MHOTHX Cllydasx o0aiaeT 00JIbIION pas-
pemaroniel CiocoOHOCTHI0 1 MUHUMAITBHBIM CMEIICHUEM T10 YacTOTe.

B T0 xe Bpewmsi, ipu ucnosnb3oBaHuu MM BO3HUKAIOT MPOOJIEMBI,
CBSI3aHHBIC CO CMEIICHUEM B CIIEKTPAIBbHBIX JHHUAX, MTOSBICHUEM HEYCTOM-
YHBOCTH, BEIOOPOM ONTUMANFHOW JTHHEI QuibTpa. V3ydeHue 3Tux BOIpPO-
COB MPOBOAMJIOCH, Kak Ha MojenbHbix B.®.ITucapenko (1973), Tak u Ha
reodpmuyeckux nossix H.M.Poranosa (1982). HaxoxneHue napamerpa aB-
tToperpeccun M (AnuHbI QUIIBTPA) SBISIETCS YPE3BBIYANHO BAKHBIM, KaK IS
MMD3, Tak u U1l KIIACCUYECKUX METOJI0OB BBIUYMCIICHUS CIICKTPAIIBHON TUIOT-
HOCTH M B HACTOSIIIEE BPEMs ATOT BOMPOC OCTAETCS OTKPHITHIM T.YbTpuy
(2976).

B 1o ke Bpems, monenbHble pacuethl B.lllen (1974) mokasbiBaror,
YTO CIMIIKOM Majioe M TMPHUBOAUT K MEPECTIKEHHOMY, a CIUIIKOM 00JIb-
I0€ — K HEYCTOWYMBOMY CrieKTpy. YcranosieHo T.Yuprpud (1976), uto M
HE JIOJDKHO ObITh OoJbiie N/2.

Psin nccrnemoBateneii cyuTaeT, YTo CIEKTp OymeT KoppeKTHbIM, eciau N/S <
M < N/2. Astop pabotsl B.®. [Tucapenko (1973) npuxoauT K BbIBOAY, YTO
M nosmxHo ObiTh B ipezaenax (0,3-0,5)N.

CrnemyronM Ba)KHBIM BOIIPOCOM IIPH CIIEKTPAILHOM aHAaJIH3€ Bpe-
MEHHBIX PSIOB SIBJISIETCS BIMSHUE HA TOJYYCHHBIC PE3yIbTAThI [UIMHBI HC-
xoauoro psga N. Kak ormedeno B pabore H.M. Poranosa (1982), Tounee
BCEr0 TOJIy4alOTCsl Pe3yJabTaThl MPH OOJBIIEH UIMHE psfa M XyXKe IpH
MEHBIIEH.

OOBIYHO, MTPH HCIIOJIF30BAaHUU METOJIOB CIIEKTPAIHHOTO aHAN3a BbI-
JETSIOT TPEHI, T.K. CYUTACTCS, YTO €T0 COJIEPIKaHUEe B JAHHBIX HAOIIOICHHHA
BHOCHT B OIICHKH KOPPEJSIMOHHBIX (DYHKIMHA U CIIEKTPATBHBIX IJIOTHOCTEH
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OTIpe/ieICHHbIE MCKAXEHUS. B 4YacTHOCTH, HEZOCTOBEPHBIMH MOTYT OKa-
3aThCSl OLIEHKU CIIEKTPAIBHBIX IUIOTHOCTEH Ha OONBIIMX TEpHOJaX, CpaB-
HUMBIX C JUTUTEIBHOCTBIO PACCMATPUBAEMOTO BPEMEHHOTO HWHTEpBAJIA.
Kpome Toro, m3ydenue TpeHma, camo mo cede, HHTEPECHO JUIS OI[CHKH aM-
TUTATY]] BapHaliid Ha ONMpPEeIICHHBIX BPEMEHHBIX TIepHOJIaX, OOJBIINX pac-
CMaTpPUBAeMOTO HHTEPBAJIA.

Jlig annpokcUMaluy BpeMEHHbBIX U3MeHeHul noss B pabdote P. Ky-
pue (1973) ucnonbp30Bai MOJUHOM TEPBOil cTenen, a B pabore B. Koypru-
70T (1976) - noJMHOM BTOPO#A CTEIICHH.

OCHOBHYIO POJIb UTPAET HE ANPOKCHUMAIINS TJIAJKONH YacTH U3MEHe-
HUH OIS IOJTMHOMOM, a CTeleHb MoJrHOMA. J{JIs ee ompeesieHusl MOKHO
BOCIIOJIb30BAThCS METOJIOM KOHEYHBIX pa3HocTedl B pabore M.Keman
(2976).

B mpormecce ompeneneHusi CTENEHW IOJWHOMA, OMHUCHIBAIOIIETO
TNIQJKYI0 9acTh BPEMEHHOTO psia, HE0OXOAUMO HCKIIIOYUTH BO3MOXKHOCTD
WCKa)KEHUSI OCTABIICHCS YaCTH, MPEICTABIIIONICH KOJIeOaHHsI OTHOCUTEIh-
HO TPEHJA.

[IpoBeneHHBIE HAMH HCCIIEOBAHUS BPEMEHHBIX PSIOB U3BEPKECHHMA
BYJIKaHOB ITOKA3aJIM, YTO YAaJCHHE JIMHEHHOTO TPEH/Ia OKA3bIBACT BIIMSHUE
Ha TOJy4aeMblid pe3yabTaT NMpu npuMeHeHuun MMO nuiib B TOM ciiyyae,
KOT/Ia BBIJIEIISIEMbIE TAPMOHUKH COMOCTABUMEI C [UTMHOM MCXOIHOTO psia. B
ciydae ke, KOT/ia JUIMHA UCXOAHOTO Psijia 3HAYMTEIHHO MPEBBIIIACT MIEPHO-
I61 BBIJICIISIEMBIX TAPMOHUK, yAaJCHHE TPEHIA MPAKTHUYECKH HE OKa3bIBAeT
Ha TOJIy4aeMble Pe3yJbTaThl HUKAKOTO BJIMSHUS, JIUIIb HECKOJBKO MEHSS
3HA4YCHUsI aMIUTUTYX CIIeKTpoB. Kpome Toro, Kak CIpaBeIIMBO yKa3aHO B
pabote B.M. Kucunesa (1980), npu ynaneHun TpeHaa HE BCEraa sSICHO, 4TO
YIAISIeTCs, @ TO MOXKET MPUBECTH U K MCKKEHHUIO PE3yJIbTaTa.

Kak yka3pIBajoch BBINIE, TIPU BBISBICHUN CKPBITON MEPHOAUIHOCTH
B HCXOJHOM TIpOIecce CIIEKTPAILHBIMH METOJaMH, HEOOXOJAUMO XOTsI ObI
UMETh TPE/ICTABICHUE, B KAKUX BPEMEHHBIX WHTEPBAIAX BO3MOXKHO BBIJIE-
JICHWE TAPMOHHK. DTO Ba)KHO, MPEX/IE BCETO, /IS BEIOOPA JUTMHBI MCXOTHO-
ro BPEMEHHOTO psijia, T.K. JUIMHA psijia IOJDKHA MPEBBIIIATEH MTEPHO/IbI BhIJIe-
JSIeMBIX TAPMOHUK, a JUTMHA QHUIBTPA, IPH pacdeTe CHEKTpa METOJIO0M Mak-
CUMAaJIbHOHW 3HTPOIIHH, JOJDKHA HaxoauThes B mpenenax 20-50% ot mmHeD
ucxoanoro psga B.M. Kucuies (1980).

[TosTOMy, MeTOIMKa YCTAaHOBJICHHS CKPBITOW MEPUOJAUYHOCTH 3a-
KITIIOYaiach B CIEIYIOIIEM: CHavaja MPOU3BOAMIIOCH CTIKUBAHHE MCXO/I-
HOTO BPEMEHHOTO Psi/ia M3BEP)KEHUI BYJIKAaHOB M 3€MJICTPSICCHUH METOJI0M
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CKOJIb3SIIIEH CpeAHEN INpHU Pa3IMYHBIX OKHAX CIIIAXHUBAaHUSA U Pa3IMYHOM
quclie TOCIE0BaTENbHbIX CIVIAKMBAHUN. 3aTeM BBISBIUICA YCTOMYMBBIN
XapaKkTep UCXOJIHOrO IMPOLIecca, MOCIE Yero ONpPEeAesINCh IPUMEPHBIE Te-
PHOJIbI TAPMOHUK, COCTABIISIOLIUX ITOT MIPOLIECC.

3Hasi IpUMEpHBIE PsAJbl TAPMOHUK, COCTABJISIFOIINX MUCXOIHBIN MPO-
LIeCC, JUIMHA PsJla YCTAaHABIIMBAETCSA 3HAYUTENIBbHO IPEBBILIAIONIEH EepPHUObI
3TUX rapMoHuK (6 3 - 5 pas).

HeobOxomumo Taxke OTMETHTh, YTO HW3MEHEHHE UIMHBI (UIbTpa B
npenenax ot 20% mo 50% amuHBI KCXOIHOTO psifa, TAKKE OKa3bIBAeT OIpe-
JIeJIEHHYIO pOJIb Ha MOJIyYE€HHbIE pe3ylbTaThl. B cBs3U ¢ 3TUM, B mporpamme
OLICHKH CHEKTPaJbHOW IMJIOTHOCTH METOJOM MAaKCUMaJbHOW SHTPONUHU Ha
OCHOBe anroputMma bypra mpemycMOTpeHO W3MEHEHHE UTMHBI (UIBTpa C
3aJlaHHBIM I1aroM. To ecTh, pacCUMTHIBAE€TCS CHEKTP MpH JUIMHE (UiIbTpa
20% ot N, 3atem 25% ot N, 30% ot N (rne N — ayuna psina) u t.1. 10 50%
ot N, ¢ 3amagasiM marom 5%. Illar MoxeT MEHATHECSA B 3aBUCUMOCTH OT He-
obxomumoctu. Takum 00pazoM, MMes PAacCUMTAHHbBIE CIIEKTPhI MPH BCEX
BO3MOXHBIX BapuUaHTax [UIMHBI (UIBTPA, MOXKHO HCCIEIOBATH XapakTep
M3MEHEHHUs (POPMBI CIIEKTpa U YCTAHOBUTH €r0 XapaKTepHble 0COOEHHOCTH,
YCTOWYMBO COXpaHSIOUIMeECs Mpu O0IBIINHCTBE BAPUAHTOB JJIMHBI (PUIIBTPA.

Kak BugHO, mpuMeHsieMblii HAMU IPUHILIUIT OPTaHUYHO CBSA3aJI METO]T
CKOJIb3siIIeN cpenHelt ¢ MMO, 4To MO3BOJUIIO MOBBICUTH IPPEKTUBHOCTD
000MX METOJIOB IPU UX COBOKYITHOM IPUMEHEHUH.

KpoMme Toro, MeTon CKOIbp3sIIed CpeaHei MO3BOJISIET pacCMOTPETh
JUHAMHKY Ipoliecca B pealbHOM MaciiTabe BPEMEHH, T.€. BBIICIUTH Iie-
PHO/IbI TIOBBIIICHHON M MOHWKEHHOW BYJIKaHHUYECKOH (CeCMHYECKOit) ak-
TUBHOCTH, IPUYPOUYEHHbIE K KOHKPETHBIM JaTaM. DTOr0 He MO3BOJISIET Clie-
JaTh CHEKTPAIbHBIN MeTol. Mexy TeM, creKkTpaibHbiid Metos (MMD) mno-
3BOJISIET BBIAEIUTH 00JIee TOUHO TAPMOHUKH, COCTABJIAIOIINE JaHHBIA MPO-
1IECC, a TAaK)K€ T€ TAPMOHHUKHU, KOTOPBhIE MOTYT BBINACTh U3 MOJIS 3PEHUS HC-
CJIEIOBATENsl UITH K€ MOTYT OBITh CIUIaXKEHBI B Ipoliecce JMHEHHOro npeoo-
pPa30BaHU METOJIOM CKOJIB3SILENH CPpEIHEM.

HeobOxomumMo uMeTh B BHJY Takke TOT BaXKHbIM ()akT, 4TO HU JIU-
HeliHoe mpeoOpazoBanue MCC, HU CHEKTpalbHBIN MeTon MMD B OTACIb-
HOCTH HE€ IO3BOJIIOT OJHO3HAYHO YTBEP)KIaTh JIOCTOBEPHOCTb YCTAaHOB-
JICHHBIX TapMOHHK. B TO ’xe Bpems, mpumeHeHue 000MX METOJOB B COBO-
kynHoctd (MCC u MMD) no3BoJISIeT B3aUMHO MTPOBEPUTH PE3yNIbTaThl, T0-
Jy4eHHbIE KaXJIBIM U3 HUX B OT/IEIBHOCTH, U B ClIydyae MJIEHTUYHOCTH ITUX
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pe3ynbTaTOB, MOKHO YTBEPXKIAaTh, YTO YCTAHOBJIEHHBIE TAPMOHUKH J0OCTO-
BEPHBI.

2.3.2. METOAOJIOI'NYECKUE OCOBEHHOCTU YCTAHOBIIE-
HUA KOPPEJSIHAOHHOW CBS3W MEXKAY PA3JIUYHBIMHA
HNEPUOAUYECKUMMU ITPOHUECCAMHU

K coxxanenuro, BO MHOTHX Clydasix, IPUMEHEHUE METOJIOB MaTeMa-
THUYECKOW CTAaTUCTHKA M MAaTEMAaTHYECKOTO aHalu3a BPEMEHHBIX PIIOB
CIHMIIKOM (POpManM30BaHO, YTO HE TO3BOJISET BBIABIISITH MCTHHHBIC TIPH-
YUHHO-CJICJICTBEHHBIC CBSI3M U, 3a4acTYI0 MPUBOAMUT K OIMMOKAM B OIIEHKE
CTEIEHU B3aUMOCBSI3M TEX WJIM UHBIX MPOLECCOB.

[IpakTuecku Bce peaibHbIE MPUPOIAHBIE MTPOLECCHI U, MPEKIE BCE-
ro, T€0JIOTUYECKUE, KOCMOJIOTUYECKUE U KOCMOT€0JIOTUYECKUE MPH B3aUMO-
BJIMSIHUM, CMEUIEHBI BO BPEMEHU OTHOCUTENIBHO Apyr apyra. [lostomy npu
BBISIBJICHUHM B3aHMOCBSI3M B PEAIbHBIX MPUPOAHBIX MPOILECCAX, MEPBUUYHON
3a/1aueit SABJSICTCS HE TOJIBKO BBISIBIICHHE YPOBHS KOPPEIALMHA MEXITY COO0M
ATUX MPOUECCOB, HO U ONPEACIICHUE TPUUNHHO-CIICJICTBEHHON CBSI3U MEXKIY
HUMU. J[JI9 TpuMepa MOKHO PUBECTH BJIMSHUE COJTHEYHOM aKTHUBHOCTH Ha
cericMuuHOCTh 3emun. [Ipex e Bcero, HEOOXOIMMO JTOTHYECKUA YCTAaHOBUTD,
YTO MEPBUYHO B 3TOM B3aUMOJICHCTBUH. CEMICMHUYECKAsi UM COJTHEYHAs aK-
TUBHOCTh. EcTeCTBEHHO OBLJIO OBl MPEAINOJIOKUTh, YTO COJHEYHAs AKTHB-
HOCTh IIEPBUYHA U UMEHHO OHA MO’KET OKa3bIBAaTh BIIUSIHUE Ha CEelicMUYe-
CKYIO aKTUBHOCTB, a He Ha000poT. Takas joruka npoAMKTOBaHA PAa3HUIICH B
MaciTabax dHEPreTUUECKOTo MPOSBICHUS STUX JBYX IMPOIECCOB, B KOTO-
PBIX BBLACJSIONMIASCA COJHEYHAsl JHEPrUsl HECONMOCTABUMO IMPEBBIIAET
ceficMuueckyto sHepruto 3emiu. CrempoBaTellbHO, TPH PACCMOTPEHUU
B3aMMOCBSI3U 3THX JABYX IPOIIECCOB, HEOOXOIUMO YUUTHIBATH IEPBUIHOCTD
COJTHEYHOH aKTUBHOCTH, KaK B CAMOM CHCTEME 3TOr0 B3aMMOJACHCTBHS, TaK
U BO BPEMEHHOM acIeKTe, T.C. CHayajga MOBBIIIAETCA COJIHEYHAs aKTHB-
HOCTb, a 3aTE€M, CITYCTSI HEKOTOPOE BPEMS - CEMCMHUYECKasi aKTUBHOCTh 3€M-
JIH.

B nganHoM ciiyyae, mpoMeXyTOYHBIM MPOLIECCOM MEKIY MOMEHTOM
MOBBIIIIEHUS COTHEYHOM aKTHBHOCTH M ITOBBIIIIEHUEM CEMCMHYECKO aKTHB-
HOCTH, MPUBOJSAIIMM K 3aIa3bIBAHUI0 CEHCMUYECKOW AKTUBHOCTH MO OT-
HOILICHHUIO K COJIHEYHOM, SIBJISIETCS YBEIMYEHUE HANPSHKEHHOTO COCTOSHUS
3€MHOU KOPBI.
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B kauectBe apyroro mpumepa MOKHO INPHUBECTH B3aUMOCBS3b aK-
TUBHOCTH MarMaTH4eCKHX BYJIKaHOB pU(TOBBIX 30H (TUna R), oTparkaronux
re0IMHAMUYECKYI0 aKTHUBU3ALMIO IMOSICOB PACTSDKEHUS M, Kak CIEICTBUE,
yBeJIMYEHHUE paanyca 3eMild U rpaduka Bapuanui JUIMTEIbHOCTH 3€MHBIX
cyrok. B pabore npoBeneH aHaau3 B3aMMOCBS3H 3TUX IpaUKOB, MOKa3aB-
LM 3ama3/blBaHue YBEJIIMYEHHS JUIMTEIbHOCTH CYTOK I10 OTHOLIEHUIO K
aKTUBU3ALMK BYJIKAHOB TUMa R.

Ha puc.10 nokazan ¢gparMeHT COmocTaBiIeHUS TpapUKOB BapHaIHiA
JUINTEIbHOCTU 3€MHBIX CYTOK M aKTMBHOCTH MarMaTU4eCKUX BYJIKAHOB THU-
na R

[Tpsimbie 1,2...n HArISIHO JAEMOHCTPUPYIOT CTETICHB 3ara3/IbIBaHHs
MaKCHUMYMOB LIMKJIOB BapHalMi JIUTEIbHOCTH CYTOK, OTHOCHUTEILHO MakK-
CHMYMOB aKTHBHOCTH ByikaHOB Tuma R. Otpes3ku, o0o3HaueHHBIE @, b, C
MIOKa3bIBAIOT BpeMs 3ala3/ibIBaHUsl MAaKCUMYMOB LIMKJIOB OJHOIO Ipoliecca
oTHOcHTENbHO npyroro. Kak BuaHo u3 puc.10 Bpems 3ama3apiBaHusi MaKCH-
MYMOB IIMKJIOB Bapualuil JJIUTEIbHOCTH CYTOK, OTHOCHTEIbHO MAaKCHUMY-
MOB aKTHBHOCTH BYJIKaHOB THIA R cocTaBmnser, B cpeanem, 6-7 jer.

3ama3ablBaHUE LUKIOB rpaduka Bapualil JITUTEIBHOCTH CYTOK I10
OTHOIICHUIO K IIMKJIaM rpadyka aKTUBHOCTHU BYJIKAHOB THIa R MOHO 00b-
SICHUTh MHEPTHOCTBIO COOBITUH, T.€. BPEMEHEM, MPOXOASIIUM OT MOMEHTa
MOBBILIEHUS! AKTUBU3ALIMK BYJIKAHOB JI0 JEHCTBUTEIBLHOTO M3MEHEHUS pa-
nuyca 3eMIld, BIUSIOEro Ha MOMEHT MHEPLIUH IIJIaHEThI U, KaK CIIEJICTBUE,
Ha JJIUTEIBHOCTh 3€MHBIX CYTOK.

BusyanbHblii ¥ rpaduueckuil aHanu3 COMOCTaBJICHUS IpapHUKOB ak-
TUBHOCTH BYJIKAHOB THNa R M Bapuauuil ATUTENBHOCTH CYTOK, MOKa3ajd UX
BBICOKO€ CXO/JICTBO, IPH y4ETE CMELIEHUS BO BPEMEHU OJJHOIO U3 HUX OTHO-
CUTENIbHO JApYyroro. Mexay TeMm, OLIEHKa KOppeNsuu MeX]y coboi pac-
CMaTpUBAEMbIX TI'pa(UKOB, HE IO3BOJMIA BBIIBUTH YJIOBIETBOPUTEIILHOM
B3aMMOCBSI3M U MoKa3ana kodhdunuent koppensun: kK = 0,34,

CrnenoBarenbHO, IPOCTOE KOPPEISILIMOHHOE COMOCTABIIEHUE BPEMEH-
HBIX PSAJOB, OTPAKAIOLIMX JBa Pa3IMYHbIX (U3UUECKUX IPOIECCa, MOKET
HE I0Ka3aTh BBICOKYIO KOPPEJSIMIO, U3-32 CMEIIEHHUS] BO BPEMEHHU 3THUX
npoueccoB. B aTom ciydae, npeuiaraercsi cHauaia MpOU3BECTH CHEKTPalib-
HBIM aHaIM3 U yOeIUThCSA B HAJIMYMU UIACHTUYHBIX TAPMOHUK B 000MX MpPO-
eccax.
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Puc.10. ®parmenT conocraBjieHus1 rpagUKOB BapualUii JJIUTEJbLHOCTH 3eM-
HBIX CYyTOK M aKTHBHOCTH MarMaTH4YecKHX BYJKaHOB Tuna R.

R — rpaduk akTHBHOCTH ByJIKaHOB THIA R;

Y — rpaduk Bapuanmii JIUTETBFHOCTH 3eMHBIX cyTOK; Och N — YUCIIO MU3BEPKEHUH
BynkanoB tuma R; Ock ¢ (MS) — u3MeHeHns JIUTENLHOCTH CYTOK ¢ MS; 1,2....N -
MpsIMBbIE COETUHSIONINE MaKCUMYMBI ITUKJIOB aKTUBHOCTH MarMaTH4eCKHUX BYJIKa-
HOB TUNa R 1 NUKIIOB BapHalyii JUIMTEILHOCTH CYTOK; &, b, C — OTpe3KH BpeMeHU
MTOKa3bIBAIOIINE PA3HUILY BO BPEMEHH MEXKIYy MaKCUMyMaMH ITUKIOB aKTHBHOCTHU
BYJIKAHOB THNa R 1 Bapuanuii [y TeNbHOCTH CYTOK.

Ha cnenyromem 3rane Moryt ObITh NPUMEHEHBI JIMHEHHbBIE METObI
00pabOTKN BPEMEHHBIX PSAJIOB, HAI[PUMEP METOJ CKOJIb3SAIIeH cpeaHeil, mo-
3BOJISIFOLIME BBISIBUTH IIUKIMYHOCTh U MCCIIENOBATh ATOT MPOLECC B pealib-
HOM MacmTabe BpeMeHH. B 3ToM ciydae ycTaHaBIMBAIOTCS TOJbl (MECSIbI)
MaKCUMAJIbHBIX U MUHUMAJIbHBIX 3HAUYEHUN LUKIOB aKTUBHOCTU B 00OMX
rpoLeccax U OLEHUBAETCS CpeHEe 3HAUCHHUE PA3HUIIBI BO BPEMEHH MEXIY
MakcUMyMam# (MHUHUMyMaMH) B LUKIaX 0OOUX TPOLECCOB, BBIYMCISICTCS
CpeAHee 3HaYeHUeE Ul BCeX LUKIIOB, KOTOPOE IPUHUMAETCS 3 BpEMsl 3amas-
IBIBAHUS OJHOTO IPOIEcCa OTHOCUTEIBHO JPYroro, ¢ y4eroM OCOOEHHO-
CTE! INPUYUHHO-CIIEICTBEHHOU CBA3W. [locnme 3Toro, mns ocyliecTBIEHUS
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KOPPEJSIIMOHHOTO aHAJIN3a, BPEMEHHBIC PS/Ibl, IyTeM yKa3aHHOT'O BPEMEH-
HOT'O CMEIICHUS, YCIOBHO MPHUBOJISATCS K SMHOM OCH BPEMEHH. DTO OCYIIle-
CTBIISICTCSI TIOCPE/ICTBOM COBMEIICHHS JKCTPEMAaJIbHBIX 3HAUCHHU (MaKcH-
MYMOB WJIH MHHHMYMOB) OJHOTO mpoiiecca (mpuunusl) ¢ apyrum (cieact-
BHEM), TIOCJIC YEero MPOU3BOJAUTCS BBIUUCICHHE KOIDPHUIIMEHTA KOPPEISIIUU
MeXAy HUMH, KaK 3TO IloKa3aHo Ha puc.1l.

S’Y,(ms) n
41
51
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Puc.11. ®@parmenT conocraBieHus rpagpuKoB Bapualuil JINTEJIbLHOCTH 3eM-
HBIX CYyTOK M AKTHBHOCTH MarMaTH4ecKHX BYJKaHOB Tuna R (mocjie mpuse-
AeHHs MAKCUMYMOB LIMKJIOB Ha 00ouX rpagukKax K eIMHbIM MOMEHTaM Bpe-
MeHn). R — rpaduk aktuBHOCTH ByikaHoB Tuna R; Y — rpaduk Bapuaumii maiu-
TEIBPHOCTH 3eMHBIX CyTOK; OCh N — umcio u3BepxkeHud BynkaHoB THHa R; Och

0,(MS) — U3MEHEHNUs IMTEILHOCTH CYTOK B MS; 1,2....N - TIpsAMEBIE COSTUHSIONINE
MaKCUMyMBI ITUKJIOB aKTUBHOCTH MarMaTHYECKHUX BYJIKAHOB THIA R M MUKIIOB Ba-
pUaluil JUIMTENBHOCTU CYTOK.

Kak BugHO u3 puc.1l makcuMyMbl HUKIOB aKTUBHOCTH BYJKaHOB Tumna R
COBMEILIEHBI 10 BPEMEHU ¢ MAaKCUMYMaMU LUKJIOB BapHallil ATUTEIbHOCTH
cyrok. Beruncnenue xo3dduumenta Koppenasuuu, NMPOU3BEACHHOE IOCIe
ATOH MPOLIEAYPHI MO3BOJIAIIO TIOIYYUTH BBICOKYIO Koppensiiuio ¢ k = 0,76.

B 3Tom cityudae, ynaercss yCTaHOBUTDH peajibHYIO CTEIIEHb B3aMOCBS-
34 IIPOLIECCOB, 32 BHIYETOM BPEMEHHOM Pa3HUIbl pacCMaTpUBAEMOM MPUYU-
HOH U ee ciencTBueM. B paccMoTpeHOM mpumepe, MexXay MOMEHTOM IIO-
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BBIIIICHUSI AKTUBHOCTHU BYJIKAHOB THIAa R 1 BpeMeHEM YBEIMYCHHS JUTUTEIb-
HOCTH CYTOK, (IIOBBIIICHHEM YIJIOBOM CKOPOCTH BpaICHHS 3€MIIH) CYIIECT-
BYIOT TPOMEXKYTOUHBIE MPOIECCh. B mMaHHOM ciydae, MpPOMEXKYTOUYHBIM
IIPOLIECCOM SIBJISIETCS YBEJIMYEHHE pajnyca 3eMiu, NPUBOSIIEE K U3MEHE-
HUI0O MOMEHTA MHEpLUMU 3eMJIM M, KaK CJIEJICTBUE, 3aME/JICHUIO €€ Bpallle-
HUS.

2.3.3. TIPUHUUIIUAJIBHBIE OCOBEHHOCTU ®U3NYECKHUX
PA3JIMYUI BOJJHOBBIX U IUKJIMYECKHUX ITPOIIECCOB

B npuHnvne, BhISIBICHUE CKPBITHIX IIEPUOJUYHOCTEH, B ONIPENEICH-
HOU CTENEHM PEeIIaeT 3aady aHaJIM3a BOJHOBBIX ITPOLIECCOB BO BPEMEHHBIX
pagax. Mexay Tem, B 3TOM BOIIPOCE MMEETCS NMPHUHIMIHAIbHAS 0COOEH-
HOCTb, HE MO3BOJIAIOIIAS C IOMOIIBIO OJHUX U TEX )K€ MATEMAaTHUYECKUX Me-
TOJO0B OOBEKTHBHO OLIEHHWBATh PA3IUYHbIE IPOLECCHl MEPUOJIUYECKOTO Xa-
pakTepa. OTO CBSI3aHO, MPEXJE BCEro, ¢ MPUHIUNHAIBHBIM OTINYMEM (pu-
3MYECKON CYTH IUKIMYECKHX M BOJIHOBBIX IIPOLECCOB B IpUpoae. XOTA
BOJIHOBBIE IIPOLIECCHI MOKHO, IIPU OIPEIEIICHHBIX YCIOBMSAX, PAacCMaTpH-
BaTh KaK UKIMYECKHE, HaMU OyJeT MoKa3aHa MpUHIMIHAIbHAS pa3HULIA B
($u3MYECKOM MEXaHU3ME BOJTHOBBIX U IIUKIMYECKUX ITPOIIECCOB.

Ecnu nuxnnyeckue nmpoueccsl 00bIYHO OTPAXKAIOT MOBBILIEHUE U TI0-
HIDKEHHE OTIPE/ICIICHHBIX MapaMeTpoB (YKcia 3eMJICTPICEHUI, U3BEPIKCHUI
BYJKAHOB, COJIHCUHBIX ISATEH, CEHCMUYECKON SHEPruu), TO BOJHOBOM IMpPO-
ece, 1Mo CBOEM CyTH, O3HA4aeT CMEHY 3HAKa BBIICIAIOIICIHCS SHEPIUM B
paccMaTpuBaEMOM IIPOLIECCE € MOJIOKUTEIBHOTO Ha OTPULATEIbHBIN U, Ha-
000poT. B oTnuune oT MUKIMYECKUX MPOIECCOB, BOJIHOBBIE MPOIIECCHI He-
CyT PaBHYIO 10 BEJIMYHMHE, HO ITPOTHUBOIIOJIOKHYIO 10 3HAaKy sHepruro. Ha-
IIPUMEDP, JIEKTPOMArHUTHBIC, AKYCTUYECKUE NN TPABUTALIMOHHBIE BOJIHBI.

Takum oOpa3om, 00a momynepuoga BOJHBI, KaK TOJIOXKHUTEIbHBIN,
TaK U OTPULIATEIbHBIN, HECYT B ce0€ paBHYIO PHEPIHUIO, BBI3BIBAOLIYIO CO-
OTBETCTBYIOLIYIO PEAKIMIO CPEJbl HA 3TU MpoLecchl. MexX 1y TeM, B LIUKIH-
YECKUX IPOoleccax, MAaKCUMYM IMKJIA, 03HAYAeT MaKCUMaJIbHOE KOJIMYECTBO
IIPUBHOCHMOM B CHUCTEMY DHEpPIUMH, a MUHUMYM LIMKJIOB — MUHUMaJbHOE. B
LIUKIMYECKUX IpoLeccax Mbl UMEEM JIel0 € Ipoleccamu, 00aJaroiuMu
TOJIBKO MOJIOKHUTENIbHOM cocTaBisitonieil. EcTecTBeHHO, UTO HE MOXKET ObITh
BBIJICJICHO OTPHULATENIBHOE KOJNYECTBO CEMCMUYECKON YHEPTUH, TAKKE Kak
U IIPOU30MTH OTPULATEIBHOE YUCIIO 3€MIIETPSCEHUN U U3BEP/KECHUM BYJIKa-
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HOB. [lo3aToMy, paccmaTpuBasi M aHAJIU3UPYsL, IOPOH BOJTHOBBIE MPOIIECCHI, B
KayecTBe LMKIMYECKUX, HCCIIEIOBATEIM HEBEPHO TPAKTYIOT IOJIYYEHHbIE
pe3yJbTaThl ¥ YIIYCKAIOT U3 BUAA PU3NYECKUI CMBICII MEXaHU3Ma TOTO WU
MHOTO Ipoliecca.

Ecnu rpaBuTaniMOHHYIO BOJIHY, pacCMaTpHBaTh, KaK IUKIMYECKHI
MIPOLIECC, TO MbI Oy/eM 3aBEJOMO CUMTATh, YTO MAKCUMYM SHEPIUU BblJe-
JIIeTCSA B MAKCUMAJIBHBIX 3HAYEHUSAX [IMKJIOB, 8 MUHUMYM, COOTBETCTBEHHO,
B MUHUMAJIbHBIX. MEXTy TeM, KaK U3BECTHO, TPaBUTAIIMOHHAS BOJHA, JaKE
¢u3nyecKu OKa3bIBaeT Ha Teja IMPOTUBOIMOJIOKHBIE [0 3HAKY KBAAPYIOib-
Hble BO3aeucTBHA. [Ipu »TOM, MpOXoJs yepe3 Teao, OHA BBITSITUBACT €T0
BJI0JIb HAIpPAaBJIEHUSI CBOETO PACIPOCTPAHEHMSI U CKUMAET B NEPHEHAUKY-
JIIPHOM HaIpaBJIEHUH, 3aTEM, HA000POT, YKOPaYHBaAET €ro M0 HAIPaBIICHUIO
JBUKEHUS U, pacllupsieT nepneHauKynspHo emy. CienoBaTenibHO, 00a 1o-
JyIepHo/ia TPaBUTALMOHHOMN BOJIHBI HECYT PABHYIO SHEPTHIO.

Ecnu npu aHanmse HUKIMYECKHUX IPOLIECCOB HET HEOOXOIMMOCTHU
MIOCTPOEHUSI TPEH/IOB, TO3BOJISIOLIUX BBIJIENSATh CPEJHUE 3HAYSHUS MTPOLIec-
ca, TO B BOJHOBBIX Ipolieccax, NOCTPOCHUE TPEHIa MPOCTO HEOOXOAUMO,
YTOOBI BBIACIUTD MOJIOKUTEIBHBIC U OTPHUIIATEIIBHBIE TIOJIYIIEPUOIBI BOJIHBI.
OU3NYECKUH MEXaHHU3M BO3JECHCTBUSA BOJIHOBBIX IPOLECCOB COBEPIIECHHO
nHOM. Tak, ecu B IUKIMYECKUX MPOIIECCaX TOBOPSI O HATMYUHU MX B3aUMO-
BJIMSIHHSI, OOBIYHO OIHMPAIOTCS HA CTENCHD MX KOPPESAHH (IOJ0KHUTEIBHON
WK OTPHULIATEIBHOI), U MPU BBICOKOM KOA(P(HUIIMEHTE KOPPEISLUH JACTAI0T
BBIBOJI O BO3MOKHOM B3aUMOCBSI3U 3TUX IPOLIECCOB, TO B BOJHOBBIX IpPO-
reccax, Bce o0ctout nHaye. Ilpu BosHOBOM mpoliecce, HalUunue KOppess-
U1 MEXTY BOJHOBBIM U IIUKIMYECKUM MPOIIECCOM, HE MOYKET OBITh OIICHE-
HO BO BCEX CIlydyasix IyTeM OIpeaeseHus KodpuiueHTa Koppesluuu, TaK
KaK IpU BO3JEHCTBUU BOJHOBOI'O MpoIlecca Ha LUUKIMYECKUM, BO BTOPOM,
MOXET HaOJIFOAAThCS yIBOCHUE YaCTOThI. JTO CBA3aHO C TEM, 4YTO 00a To-
JyIepuoJia BOJIHBI HECYT paBHYIO sHepruto. Hampumep, eciu paccmarpu-
BaTh BO3JECHCTBHE I'PABUTALIMOHHON BOJIHBI HA CEICMUYECKYH) aKTUBHOCTD,
TO MOXHO TOBOPHUTH 00 yJIBOCHUH YaCTOTHI CEHCMUYECKON aKTHBHOCTH, TaK
KaK M3MEeHEeHHE (PopMbl 3eMJIM B MPOTHUBOIIOJIOKHBIX HAMPABICHUSX, BBI-
3BaHHOE PA3HBIMU TIOJYIEPUOJAMHU TPABUTALIMOHHON BOJIHBI, TIPUBEACT B
000WX Cilydasx K MOBBIIICHUIO HANPSDKEHUN B 36MHOM KOPE M, COOTBETCT-
BEHHO, K IMOBBIIICHUIO CEICMUYECKON aKTUBHOCTH.

Hamu naercs cnemnyromas TpakToBKa (PU3MUECKOM CYTH BOJTHOBOTO U
IUKJIMYECKOTO TPOIECCOB C TOYKH 3PEHHS MX OCHOBHBIX OTIIMUUTEIBHBIX
0COOeHHOCTEH.
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BonHoBbIM siBisieTcss (uU3MYECKU TpOIecC, COMPOBOXKAAIOLIUNCS
3HAKONIEPEMEHHBIMU OTKJIOHEHUSMU (PU3HMUECKON BEITUYMHBI OT YCIOBHO
Hy/neBoro (cpeaHero) 3HaueHHs, B KOTOPOM PaBHBIC 10 aMILTUTY/E MOJIO-
KUTEJIbHbIE U OTPULIATEIbHbIE OTKJIOHEHHUS SIBJISIOTCS PaBHO3HAYHBIMU I10
SHEPruH, HO MPOTUBOIIOJIOKHBIMHU IO 3HAKY.

Huxnmraeckum sBisieTcs: (GU3UYECKUN MPOIIECC, COMPOBOKIAEMBIN TTEPHO-
JMYECKU CMEHSIOIIMMCS MOBBIIIEHUEM U MOHWKEHHEM (DU3MUECKON Beu-
YUHBI OJJHOTO 3HAKa OTHOCHUTEIIHLHO HYJIEBOTO (MHHHMAJBLHOTO) 3HAUYCHMS.

Hwxke nmpuBoamtTcst Tabnuia 2 ¢ NMPUBEACHHBIMU TPUMEpPAMH TIPH-

POJIHBIX IPOLIECCOB BOJIHOBOT'O M LIMKJIMYECKOTO XapaKTEPOB.

Tabnuya 2
Ne HaumenoBanue HaumeHnoBaHMe NpUPOAHBIX
ILII. NPHPOJHBIX HUKJ/IHYe- BOJIHOBBIX IIPOLIECCOB
CKHX IIPOLIeCCOB
1 ConHeyHasi akTUBHOCTb DNeKTpOMarHUTHbIE, cencmuye-
CKUE, aKyCTUYECKHE U3ITYUECHHUSI.
2 Konebanust ypoBHeit wmo- | KBaapymosbHOE 3HaKOTIEPEMEHHOE
peit U3MEHEHHE METPUYECKUX Iapamer-
1 OKEaHOB pPOB TeJN B MOJIe MpoXonsuieil rpa-
BUTAIlMOHHOW BOJIHBI.
3 Ceiicmuyeckas JIyHHO-COTHEUHbIE TPUIIUBbI
aAKTUBHOCTb U OTJIUBBI
4 Bynkannueckas 3HaKonepeMeHHbIe BEPTUKAJIbHbIE
aAKTUBHOCTb TEKTOHUYECKHUE JIBKEHUS
5 [IepnoanaHOCTE B [Iepunoanueckue
MIPOSIBIIEHUU ITyHAMH U3MEHEHUS
paauyca 3eMiu
6 Bapuanun BeinageHus Bapuanun
METE0-0CaIKOB JUINTEIbHOCTU 3€MHBIX CYTOK
7 IIpouecc 3HaKonepeMeHHbIEe BapHaluu
CeIMMEHTalluu HaIPSHKEHHOTO COCTOSIHUS
3eMHOM KOpBI (CKaTHe-
pacTsHKEHHE)
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2.34. NMPOCTPAHCTBEHHO-BPEMEHHBIE 3AKOHOMEPHO-
CTHU B U3BEPKXEHUAX BYJIKAHOB MUPA

PaznnuHbiMu Hccie10BaTEeNSIMU J1E1AJTUCh HEOJHOKPATHBIE TOMBITKU
BBISIBJICHUS TTEPUOIUYHOCTH Kak rps3esbix [.I1. Tampassu (1958), B.A T'o-
pun (1971); A.A.T'amkues (1985); P.P.Paxmanos (1982) u np., Tak u mar-
marndeckux B.W. Brmomosun (1966); U.U. TI'ymenko (1985); Chance A.,
Kelly (1979); M.Pammniuna (1985); lupens C.B. u np. Byinkanos. [Ipu 3tom
paccMaTpUBaIUCh JIMOO BYJKAHBI OTICIBHBIX PETHOHOB 3eMiu, 0O BCe
MarmMaTH4ecKHue BYJKaHbl 0e3 ydyeTa MX KiacCHU(UKalMi MO reouHaMuye-
ckum turmam A.H. 3emioB (1985). Oba moaxona He MO3BOJIMIN BBISBUTH
OOBEKTUBHOCTh CYIIECTBYIOLIEH 3aKOHOMEPHOCTU B IPOCTPAHCTBEHHO-
BPEMEHHOM pacHpe/IeIeHUH U3BEPKEHUIN BYJIKAHOB, TaK KaK B IIEPBOM CIIy-
qae JesTeIbHOCTh BYJIKAHOB OTPa)KaeT JIHIIb JOKaJbHbIE €pUObl TEKTOHU-
YEeCKOM aKTHBHOCTH OT/AEIbHBIX PETMOHOB, a BO BTOPOM Clly4yae MPO3PEHUS
aKTUBHOCTH Pa3IMUHBIX TUIIOB BYJIKAHOB HAKJIAJbIBAIOTCS JPYr Ha Jpyra,
TE€M CaMbIM, UCKaXasi UCTHHY.

Kpowme Toro, cornacHo CyiiecTBYIOIUM MPEACTaBIECHUSM, MarMaTh-
YeCKHUE U TpSA3EBbIEC BYJIKAHBI HE CBSI3aHbI MEXKIY COOOW T'€HE3UCOM U OTpa-
KAIOT pa3IMYHbIEe T€0JIOMMUECKUE IIPOLECCh], IPUYEM IPSA3€BOM BYJIKaHU3M
CBSI3BIBAETCS C JIOKAIBHBIMU MIPOLECCAMHU, MPUCYIIUMU KOHKPETHBIM PETruo-
HaM.

B npenpinymux pasaenax HaMu ObLJIO MTOKA3aHO, YTO IPSI3EBbIE BYII-
KaHbI IIPOCTPAHCTBEHHO CBSI3aHBbI C IJIAHETAPHBIMU MOSICAMH CKaTUs 3eMJIN.
[IpencraBnsier  OonbIION  MHTEpeC  W3Y4YEHHE  H3MEHEHMH  rps3e-
BYJIKAHMYECKON aKTUBHOCTH BO BPEMEHH.

Kak yka3pIBanoch BblllIe, MarMaTHYeCKUE BYJIKaHBI JAESATCS Ha ye-
TBIPE T'€OIMHAMUYCCKHIX TUIIA: MOSICOB CkaTHs 3emun (Tum «C»), OKeaHCKHX
pudroBbix 30H (Tun «OP»), KOHTUHEHTATBHBIX PUDTOBBIX 30H (THM «KP»),
OKeaHCKHi BHYTPUILTUTHBINA (T «OB»). BynkaHbl pa3HbIX reonHaMUye-
CKUX THUIIOB OTJIMYAIOTCS HE TOJBKO NMPOCTPAHCTBEHHBIM PACIHOJIOKEHUEM,
HO U MPOJyKTaMH u3BepxeHuil. Tak, eciu ByJIKaHU3M IOSICOB CHKATUS 3eM-
JIU SIBJISIETCS IPEUMYIIIECTBEHHO aHE3UTOBBIM, TO BYJIKAaHU3M IMOSICOB pac-
TSKEHUS! — 0a3a1bTOBBIM.

Bynkanusm okeaHCKUX pU(TOBBIX 30H — 3TO MPEUMYIIECTBEHHO TO-
nenToBbIi 3 dy3uBHBIA Byikanu3M (Hampumep, Vicnanmust, A3opckue oct-
pOBa), TOT/Ia KaK BYJKAHH3M TOSICOB CXKATHsI 3eMJIM — 3TO CMEIIaHHbII KC-
IJ103UBHO-3()Qy3UBHBIM OT OCHOBHOTO JI0 KHCJIOTO, HO MPEUMYIIECTBEHHO,
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cpenHero coctaBa (HarmpuMmep, BYJIKaHBI 3aMMaHOTO Kpas AMEPHUKAHCKOTO U
BOCTOYHOTO Kpas A3MaTCKOI0 MAaTEPUKOB, a TAK)K€ MPUJIETAIOIIHUX OCTPOB-
HBIX JYT, ByJIKaHu3M Cpein3eMHOTr0o MOps | T.11.).

OxeaHCKUH BHYTPUIUIMTHBIN BYJIKaHU3M IPEUMYILIECTBEHHO 3ddy-
3MBHBIM TOJICUTOBBIN JI0 IEI0YHO-0a3aIbTOBOTO (HarpuMep, BYJIKaHbI [ a-
BaiiCKMX OCTPOBOB, OCTPOBOB 3eJIeHOTO Mbica, KaHapckux 0CTpOBOB).
KonTuneHTanpHbli pudTOBBIA BYJKaHU3M SIBJISETCS CMEIIAHHBIM 3KCILIO3-
TUBHO-3(QQYy3UBHBIM, II€JI0OYHO-0a3aJIbTOBBIM C BBICOKUM COJIEpPKaHUEM
(OHOIMTOBOM HIIM TPAXUTOBOM COCTaBIISIONICH (Hampumep, ByjiIKaHbl Boc-
TouHO# Adpuku u KpacHoro mops).

TakuMm 00pazom, pa3iuyue B MPOIyKTaX U3BEPKEHUHN BYJIKAHOB pa3-
HBIX F€0JIMHAMUYECKHX TUIIOB €IIe pa3 CBUJETEIILCTBYET O HEOOXOAUMOCTH
pa3aeNbHOTO M3Yy4YEHHUS! aKTHUBU3ALMU KaXIOro Te0JMHAMUYECKOTO THIIA
BYJIKAHOB.

B ocHOBy HacTosmux HCCIEIOBAHUN JIEr MPUHLHUII Pa3[ebHOTIO
M3YYEHHUs KaXKJOro reoJMHaMUYECKOro TUIa BYJIKaHOB. B TakoM acmekre
npoOieMa paccMaTpuBaeTcsl BIepBble. [IpuMensis onucaHHy0 paHee METO-
UKy, HaMU OBLIM BBISIBJICHBI CKpPBIThIE MEPHOJUYHOCTH B M3BEPIKEHUSAX
Pa3IMYHbIX [€OJMHAMUYECKUX TUIIOB BYJIKAHOB.

Ha rpaduke aktuBHOCTH ByinkaHOB THa «C» (puc. 12) oT4eTIMBO
BBIJICIMJINCH IIECTh NUKJIOB aKTUBHU3ALWU JUTUTEIBHOCTBIO B cpenHeM 22 -
25 neT, MOMapHO CTPYNHPOBAHHBIE B TPH KPYIHBIC IMKIA, KKIBIA IJTH-
TeNbHOCTBIO B cpenHeM 45 - 50 mer. Kaxnaprii mocnenyromuii ciBoeHHBIN
LUKJI IO a0COTIOTHOM aMIUIUTY/IE BbIIIE MPEABIAYILETO.

Huxe npuBoautcst rpaduk aKTUBHOCTH MarMaTU4ecKUX BYJIKAHOB
tuna C 3a nepuon Bpemenu ¢ 1800 mo 2000 rr., MOCTPOCHHBIN MTyTEM T10-
CIIEZIOBATEIILHOTO CTIIAXUBAHHUS BPEMEHHOTO Psijia U3BEP)KEHUI ByIKaHOB 9
1 11-neTHUMU CKOJIB3SIIIIMMU CPETHUMH.
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Puc.12. T'padpuku aKTHUBHOCTH MArMaTHYeCKHUX BYJIKAHOB MOSICOB CHKATHSA
3emun C u okeanckux pudroBbix ByjakanoB OP ¢ 1800 mo 2000 roapl.

Ti..... Tn — meproaBl BpeMEHH MEXIYy MAaKCHMYMaMM LIMKJIOB BYJKAHUYECKOW aK-
TUBHOCTH; Aj....An — OTHOCHTENBHBIC aMITUTY bl IIUKJIOB BYJIKAHHYECKOH aKTHB-

HOCTH; N - YHUCIIO U3BEPIKEHUN BYJIKAHOB,;

Kak BumHO 13 puc.12, 3aKOHOMEPHOCTh B aKTUBHOCTH W3BEP>KEHHM
BYJIKaHOB THUIa C, IOJTHOCTBIO COXPAHSAETCS U I BCErO pacCMaTpUBAEMOTO
epuoaa.

JIJ1s1 HOBBILIEHUS] TOCTOBEPHOCTH BBISIBJICHHBIX IIUKIIOB AKTUBHU3AL[UU
HaMmu OblJ1a paccuMTaHa NepuojorpaMMma i u3BepKeHui ByiakaHoB Tuna C
METOJIOM MaKCHMAJIbHOM SHTPOIIMU HAa OCHOBE ajiroput™Ma bypra.

73



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

Ha puc.12 nokazana nepuoorpamMmma u3BepKeHu ByakaHoB Tuma C
3a mepuoJ ¢ 1800 mo 2000 roer. Kak BHIHO W3 TIepHOAOTpaMMBbl, HanOoJee
SPKO BBIpAKEHA TAPMOHUKA C MEPHUOIOM 22 TOJa, MPeICTaBIIsIonas coboi
YCpEeHEHHBIH MEPHOJT IIUKIOB BYJIKAHHYECKOW aKTHBH3AINH, BBISIBICHHBIX
Ha puc.13. B 1o xe Bpems, Hajnuure MeHee BBIPAKEHHON TapMOHUKH 29 JieT
TaKXKe YKa3bIBaeT HA TO, YTO YCTAHOBJICHHBIE ITEPHOMABI IUKIOB BAPbUPYIOT
B OTIPE/ICIICHHBIX TIpE/Ieiax.
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Puc.13. [lepunogorpamma u3Bep:keHuii ByJaxkaHoB Tuna C
3a mepuon ¢ 1800 mo 2000 roast.
T —nepuon, roast.
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Puc.14. I'padpux 3aBUCHMOCTH MEPHOJA MENKAY MAKCUMYMAMH LHHMKJIOB BYJI-
KAHUYECKONl aKTHBHOCTH T M OTHOCHUTEJbHOH AMILUIMTYA0l MOCJeNYIOIIero
UK AKTUBU3AUMHU A.
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Taxk, Ha puc.14 npuBeneH rpapuk 3aBUCUMOCTH NEPHOJIOB BPEMEHU
LHMKJIOB aKTUBHU3ALIMHU BYJKAHOB OT OTHOCHUTEJIbHBIX aMIUIUTY/] CIEAYIOIIUX
MoCJie HUX IUKIOB akTuBu3anuu. Kak BugHO M3 rpaduka, 4em JIuTenbHee
MEPUOJT BYJIKAHUYECKOTO 3aTUIIbs, TEM BBIIIE aMIUIMTyAA MOCIEIYIOLIEH
BYJKAHUYECKON aKTUBHOCTH.

B Tabnuie 3 npuBeneHbl 3HAYCHHSI TICPUOJIOB MEXTY MaKCUMyMaMHu
[IUKJIOB BYJIKAHWMYCCKOW aKTUBHOCTH (BYJKAHHYECKOTO 3aTHIlbs) T U OTHO-
CUTEJIbHOM aMIUIUTY/IbI MOCJIEAYIOINX HUKIOB akTuBu3auuu A. Kak BUaHO
13 TaOJuUIbl, 3HaUeHUs, Kak T, Tak 1 A TONEpEMEHHO BO3PACTAIOT U YOBbI-
BaloT.

Tabnuya 3
Iepuon, T | 23 33 21 25 20 23 30
Ammuuryaa | 2,8 3,02 1,67 411 1,96 1,1 4

Jljis HarasAHOCTH BbIIIEYKa3aHHOM 3aKOHOMEPHOCTH, HAaMH ObLT II0-
CTpO€H rpaduK 3aBUCUMOCTH NEPUOJOB BYJIKAHUYECKOTO 3aTHUIIbsl OT IO-
PAAKOBOrO HOMEpPA ATHX MEPUOJIOB, MO Bo3pacraroiiel, puc.15. Kak Buano
u3 rpaduka, Ha HEM COBEPIIEHHO OJHO3HAYHO BBISIBWIACH LIUKINYHOCTD,
OTpaxkaroliasi IONEePEeMEHHOE BO3pacTaHue M yObIBaHHE IEPUOJOB BYJIKA-
HUYECKOTO 3aTHIIBS.
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Puc.15. I'padpuk 3aBUCHMOCTH NepHoOAa BYJKaHHYecKOro 3aTuibs T ot mo-
PSAKOBOI0 HOMEpA Nepuoaa.

AHaJIOTUYHO BBIIIEONUCAHHOMY TpaduKy, ObUI COCTaBJIEH rpaduk
3aBUCHUMOCTHU OTHOCHUTCIIbHBIX aMIUIUTYJ LUKIIOB BYHKaHH‘I€CKOﬁ AKTHUBHO-
CTH OT TMOPSIKOBOTO HOMEpa OTHOCHTENBHBIX aMIUTUTYJ, MO BO3pacTaro-
meid, puc.16. Kak BugHO M3 rpaduka, Ha HEM TaKKe YETKO OTOOpaskaeTcs
III/IKJ'[I/I‘-I@CKI/II\/’I XapaKTep NCpUuOJUYCCKOI0 YBCIIMYCHUA W YMCHBIICHUSA 3HA-
YCHHUA OTHOCUTCIBHBIX aMIIJIMTYJ HUKJIOB By.]'IKaHI/I‘-I€CKOI\/’I AKTHUBHOCTH.
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NOPAAKOBbLIA HOMEP AMILIUTYbI

Puc.16. Fpaq)mc 3aBUCUMOCTH OTHOCUTEC/IBbHBIX aMIVIMTY/l HUKJIOB BYJIKaHH-
YeCcKoil AKTHBHOCTH OT MOPAAKOBOro HOMEpPa aMILVIMTY .

Takum 00pa3oM, TPHUBEICHHBIC pPE3yIbTAaThl HCCICAOBAHUN I10]-
TBEP)KIAI0T OCHOBHOE MOJIOKEHHE HaydHOro OTKphITHs ([urutom Ne 239) o
TOM, YTO CTCICHb AKTUBH3ALUU BYJIKAHOB IMOSCOB CXKATUS 3EMIIH, TaKKe
KaK M MPOMEXKYTKH BPEMEHH MEKIy MAaKCHMyMaMH BYJIKaHUYECKON aKTHB-
HOCTH, MOMEPEMEHHO BO3PACTAIOT U YOBIBAIOT, MIPU ITOM aMILUIATY/AA IUK-
JIOB BYJIKAHUYECKOW aKTUBHOCTH MPSMO MPOIMOPIHUOHANBHA MEPUOY BYII-
KaHMYECKOTO 3aTHUIIIbs MPEIIICCTBYIOIEMY JAHHOMY LUKy puc.16.

B aktuBumzanuu BynkaHoB tuma «['p» (puc.18) Taxke OTYETIMBO
BBIJICTIMIIMCH TPU KPYIHBIX IMKJIAa JUIMTEIBHOCTBIO B cpenHem 44-45 ner,
KaX/bI U3 KOTOPBIX COCTOMT M3 JIBYX MAJIbIX IUKJIOB MPOJIODKHTEIHHO-
CTBIO B cpenHeM 22 rojia, pa3lelIeHHBIX OTHOCHTEIFHO HETIIyOOKMMH MU-
HuMyMamu. [Ipudem, Takke Kak U Ha rpaduke akTUBHOCTH BYJIKaHOB THIIA
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«C», 371€Ch KaXJIbIN MOCIEAYIOMNUNA CIBOCHHBIA UK MO a0COJIOTHON aM-
TUTHTY/IE BBIIIE MTPEIBIYILIETO.

PaccmoTpuM Temeps TpaduK aKTHBHOCTH BYNKaHOB Tuma «OP»
(puc.12) Ha rpaduke Taxke BBIACTHINCH TPU KPYIMHBIX MK MTPOIOIDKH-
TENBHOCTBIO B cpenHeM 48 Jer, coaepikallue JBa MajbIX ITHKIA, KaXKIbIi
MPOJIOJDKUTENHHOCTBIO B cpeHeM 24 rona. B oTinmuue oT ByJKaHOB THIIOB
«C» u «['p», 3nech || mukn (caBoennsiit) Boime | u 111 (cnBoenHbIX) Mo ab-
COJIIOTHOHM aMILUTUTYJIE, TOT/1a KaK MMOCIeHNE UMEIOT IPUMEHO OJIMHAKOBYIO
abCOJIIOTHYIO aMIUIUTYY.

Jlnst 6oree AETANBHOTO aHaIM3a PACCMOTPUM COOTHOIIEHHE MEPHO-
noB amruuTya. U3 Tabnumbl 4 BUAHO, YTO 3HAYCHHS OTHOCHUTENBHBIX aM-
wimtya (An, An’ An”), xapakTepu3yroIuX CTeleHb AKTUBU3AIMU BYJIKAHOB
(TumoB «C», «['p», «OP») B Ka)/I0M LHUKJIE, TAKKE KaK U MPOMEXKYTKH Bpe-
MeHH MeXIy Makcumymamu nukioB (Tn, Tn', Tn "), nonepeMeHHO BO3pac-
TalOT U YOBIBAIOT.

Tabnuya 4
Ne Byakanbl Byakanbl Byakansl
n THna «C» THna «'p» THna «OP»
T An T An’ T (roasr) | An”
(roapi) (roapi)
1 23 2,8 17 0,82 15 0,67
2 33 3,02 25 0,14 28 0,15
3 21 1,67 17 1,67 12 0,65
4 25 4,11 27 0,84 32 0,21
5 20 1,96 15 1,76 18 0,55
6 23 11 - 0,18 - 0,15
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Puc.17. I'padpux 3aBUCHMOCTH MEPHOJA MEXKAY MAKCUMYMAMH LHMKJIOB BYJI-
KAHUYECKONl aKTHBHOCTH T M OTHOCHUTEJbHOH AMILUIMTYA0l MOCJeNYIOIIero
HMKJIA aKTHBU3AIUU A 115 ByJakaHoB TunoB I'p, P u C.
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Puc.18. I'paduk aKTUBHOCTH BYJIKAHOB THNA «['p».
T 1— Tg—nepuoapl MEXIy LMKIAMU AKTUBUA3ALUYU BYJIKAHOB;
Aj - Ag— OTHOCHUTEIBHBIEC AMIUIUTY/IbI IUKIIOB aKTUBU3AIINU.

Puc.19. I'padpuku akTuBHOCTH BYyakaHoB Tuna OB u KP.
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AKTHBHOCTB By/KaHOB THIIOB «OB» u «KP» numeeT uaeHTH4HbBIN Xa-
pakTtep, mpudeM o0a reoJMHaMUYECKHX THUIIA BYJIKAaHOB HMEIOT YEThIpe
nukia akruu3anuu 3a nepuoa Bpemenn ¢ 1800 mo 2000 rr. [Ipumeuarens-
HO Takke, 4To | u |V 1nukibel akTUBU3aUKM BYJIKAaHOB 00OOMX THUIIOB COBIIA-
naroT Bo BpeMenu (puc. 19).

BeIiBIIEHME ONMCAaHHOW BBILIE NTEPUOJAVNYHOCTH HW3BEP)KEHUH BYJIKa-
HOB IPOU3BOJMIOCH MOCPEICTBOM JINHEHHOTO NMPeoOpa3oBaHUsl UCXOIHOTO
psna.

JUis TpoBEpKU JTOCTOBEPHOCTH BBISIBJICHHBIX 3aKOHOMEPHOCTEH B
U3BEP)KEHUSAX BYJIKAHOB HaMH ObLI IMPOM3BEACH pPACYET CHEKTPabHOM
IUIOTHOCTH METOJIOM MaKCHUMaJIbHOW SHTPONHUM JUISl aKTUBHOCTH KaXKJIOTO
r€OJMHAMHYECKOTO THUIIA BYJIKAHOB. /[ 3TOM 1€ HAa OCHOBE aJIrOpPUTMa
Bbypra Oblna cocraBieHa KOMIBIOTEpHAs MPOrpaMMa, MO KOTOPOM ObLIN
paccUMTaHbl CIEKTPaIbHbIC IUIOTHOCTH U3BepKeHui BynkaHoB (puc.20).

Bonbinyio BaKHOCTh MU OLIEHKE (YHKIMM CHEKTPAIbHOM IIOTHO-
CTH C HCIOJb30BAaHUEM METOJIa MAaKCHUMAJIbHON SHTPONUH, UMEET BHIOOD
ONTHUMAJIBHOTO YHMclia pekypcuid (miuHbl (uibtpa). CumTaercs, 4To MpU
peaniMzanuu alropuTMa bypra onTHUManabHBIM SBIISETCS YUCIO PEKYpPCHUH,
cocrasisroniee, npumepHo, 20-50% ot yncia 4JIeHOB aHATM3HUPYEeMOTO psi-
1a.

Metoiuka pacuera CHEKTpalbHOM IUIOTHOCTU ObLIAa ONMKCaHA paHee
U 3aKiIovanachk B cieayromeM. [lo cocraBieHHON nporpaMMe paccUuThIBa-
JIUCh CHEKTPbI U3BEPKEHHUM KaKI0TO T'€0JMHAMUYECKOTO THUIIA BYJIKAHOB B
otnenbHOCTH. [Ipu 3TOM Hanboliee ClIOKHOM 3ajjaueil sIBUJICS BHIOOP OMNTHU-
MaJIbHOTO YMCJIa peKypcuid (ITHHBI GUIbTPA) IS KAKIOTO THIIA BYJIKAHOB.
C o101 Henpo0 HavyanpHas JUIMHA (QUIbTpa Oblia B3ATa MOCTOSHHOM U paB-
Ho¥ 15, a xoHeuHas jimHaA MeHstack oT 50 1o 95 ¢ marom U3MeHeHus UIn-
HbI QUIIbTPA, PaBHBIM 5.

Takum 00pazoM, I Ka)XJ0ro Ie0JMHAMHYECKOro THIA BYJIKAHOB
Obut0 paccuntano 10 BapHaHTOB CHEKTpa MPH Pa3HBIX 3HAYCHUSX JUTUHBI
¢unbTpa. [lonyueHHble CHEKTPHI THIATELHO aHAIM3HPOBAINUCH U BbIOMpa-
JIUCh T€ BapUaAHTHI JUIMHBI (PUIBTPA, IPU KOTOPBIX CIIEKTP HOCHJI YCTONYM-
BbII XapakTep, a OCHOBHBIE €r0 JIEMEHThl COXPaHSUIUCh U IPU IPYTUX Ba-
pUaHTax JAJIUHBI PUIbTpA.

Takum 00pa3om, nocTUranach MakCUMaldbHas OOBEKTUBHOCTH TPHU
pacuerax CIEKTPOB M3BEPKEHHUH Ka)KOro reoIMHaMHUYEeCKOro THIa BYJIKa-
HOB.
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HOJ’Iy‘IGHHBIe nepruoaorpaMmal C LCIIbIO (bl/IJ'IBTpaIII/II/I HE3HA4YUTCIIb-
HBIX (bJ'IIOKTyaIII/II\/II CrIIaKUBAJIUCEH (-JIETHUMH CKOJIB3AIIUMHU CPCIHUMMU.

IMEPHOI1OI' PAMMBbI H3BEP}K‘EHI/II71
BYJIKAHOB C 1800 ITO 2000 I'O/JbI
THH ”P” TI/IH "C”
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Puc.20. Ilepuonorpammbl n3Bep:kennii ByJikanoB Tunos C u P paccuurannsbie
MeTO/I0M MAKCHMAJIbHOM SHTPONMHU NPH Pa3JIMYHBIX JTUHAX GUIbTPA.

Ha puc. 20 npuBeaeHsI CIIEKTPHI BYJIKAaHOB THITOB «C» U «P».
Tun «P» siBnsieTcss 0000IEHHBIM TSI OKEAaHCKUX U KOHTHHEHTAIBHBIX pUd-
TOBBIX BYJIKAHOB M OTPaXXaeT Ie0JMHAMUYECCKHE MPOLIECCH B MOSICaX PacTsi-
xenns 3emiu B enoM. Kak BugHo u3 puc. 20, Ha BCeX CIIEKTpax OTYETIMBO
BBIJICTMIINCH JIBE TAPMOHUKH nepuoioM — 46-52 rona u 21-22 rona.
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Puc.21. [lepunonorpaMmpl M3Bep:KeHU BYJIKAHOB THIOB «C»,
«OP» n «I'p» ¢ 1800 mo 2000 rr.

B 10 xe Bpems, IpH CpaBHEHHUU IEPUOJIOTPAMM BYJIKAHOB THUIIOB
«C», «OP» u «I'P» Obla BBIsSIBIICHA BBICOKAsI KOppensinus, puc.21.

VYCIoBHO Ha30BeM TapMOHHKY mepuojoM 46-52 roma rapMOHUKOM
MEPBOTO TOPs/IKA, a TapMOHUKY 21-22 roga — BTOporo nopsiaka. Tu rap-
MOHHMKHU HaMU ObUIH BbIJIEJIEHBI NIPU JIMHEHHOM NpeoOpa3oBaHUU UCXOIHOTO
psna.

CpaBHeHHE BCEX CIEKTPOB HE OCTAaBJISIET COMHEHHI B UIEHTUYHOCTH
XapakTepa UMKINYHOCTH U3BEPKEHUM BYJIKaHOB TUIIOB «C» 1 «P».

bbun Taxke paccuMTaHbl M MOCTPOEHBI CIIEKTPhl U3BEPIKEHUMN BYII-
kaHoB THIOB «OB» u «KP». Ha puc. 22 B u3BepKeHHUAX BYJIKAHOB THIIOB
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«OB» 1 «KP» BBIIeJICHbI TAPMOHHKH C TIEPUOIAMH COOTBETCTBEHHO 42 1 52
roja.

[lepropl BBIICIIEHHBIX TAPMOHUK B CIIEKTpax 00OMX THUIIOB BYJIKa-
HOB UMEIOT OJIMH MOPSIJIOK, @ CXO/ACTBO UX (OPM CBUAETEILCTBYET 00 HICH-
TUYHOCTHU XapaKTEPOB aKTUBHOCTH BYJIKaHOB.

Takum 00pa3zom, aHaJIM3 CIEKTPAIbHBIX IJIOTHOCTEW NaHHBIX M3-
BEpP)KEHUH BYJIKAHOB TOJTBEP/AWI YCTAHOBJIEHHYIO 3aKOHOMEPHOCTh IPO-
CTPaHCTBEHHO-BPEMEHHOT'O pacHpe/IesIeHUs] U3BEP)KEHHUH BYJIKAHOB.
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Puc.22. IlepuogorpaMmbl U3Bep:KeHHii BYJTKAHOB
THNOB «OB» 1 «KP» ¢ 1800 mo 2000 rr.

Kax yka3pIBanoces B NpeApIIylIUX pa3zenax, pacdeT CIHEKTPaIbHON
IJIOTHOCTH M3BEP/KEHHM BYJIIKAHOB KaKJIOTO T€OJUHAMHYECKOIO THIIA B OT-
JEJIBHOCTH IIPOM3BOJWIICSA IO CIEIMAIBHON METOAMKE. MeToauKa 3aKioya-
Jach B TOM, YTO MEPHUOJOIPaMMBbl PACCUUTHIBAIUCH MPU BCEX OOBEKTUBHO
BO3MOXHBIX BapHaHTax JUIMHBI (PUIBTPA, YTO MO3BOJIJIO MCKIIIOUUThH He-
00BEKTUBHOCTH JIMOO CIy4alHOCTh pe3ysibTaTa MPHU pacueTe CHEKTPAIbHBIX
TUTOTHOCTEW M BBISIBIICHUH CKPBITHIX TiepuoauaHocTeii. Ha prc.20 noka3ansr
MIEPUOIOTPAMMBI M3BEPIKEHUH BYJIKaHOB THUIOB «C» u «P» ¢ 1800 mo 2000
roJibl, pacCuuTaHHble IpU pa3inuuHoi JuuHe ¢unbTpa. IlpuBeneHHbie me-
pUOJOrpaMMBbl HE CIUIAKHUBAINCH, a TPEHA IpU pacueTax He ypauicsa. Kak
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BUJHO W3 pHUC. 22, JUIA BYJIKAaHOB BCEX THIIOB TPU W3MEHEHUH JITHHEI
¢meTpa (JID) or 60 mo 80 ¢ marom 5 MPOUCXOUT YMEHBIIICHUE ITUPUHBI
CIIEKTPOB M yBEJIHMUYEHHE MX aMIUIATY[BI, T.€. IEPUOJIOTPAMMa CTAHOBUTCS
Ooyiee YETKOHW, MpHUYEM 3HAUYEHUE TapMOHUKU 22 ToJla HE MEHSETCS TpH
pasHoil ;uHe ¢uibTpa BIoTh 10 JD-75, a 3HaueHue rapmoHuku 44 ronaa
npu AD-70 u JID-75 cranoButcs paBHbIM 46-48 romam, Torna kak mpu J{d-
80 npuanMaet 3naueHue 46-52 rona.

Jiis n3BepxkeHui ByJakaHoB tuna «C» npu JIMD-65 yeTko BBISBISICT-
cst rapmonuka B 20 net, 3areM npu J{®-70 nosBisiercst rapmonuka 48 et ¢
HE3HAYMTENILHOW aMIUTUTYIO0H, a nepBas cMmernaercs Ha 1 roa (21 r), npu
TambHEHWIeM YBEITHYCHUH JUTHHBI (DMIIBTPA TMPOHUCXOAAT CMEIICHUsS 3Haue-
HUI BTOpOoi rapMoHKKH (48 1eT) B OOJIBIYIO WIIM MEHBIIYIO CTOPOHY OT 48
no 57 ner. ['apmonmKa ¢ miepuoaoM 21 rox nmpu W3MEHEHHUHU JUTMHBI (GHUITBTpa
ot 70 no 100 ocraercsieTcss HOCTOSIHHOM, MEHSIETCSI TOJILKO (hopMa criekTpa
— YBEJIIMYMBAETCS €T0 aMIUIUTYyAa U YMeHbIIaeTcs mupuHa. Hambonee der-
kue Gpopmbl npuHUMaeT nepuogorpamma npu JPD-90, mpu 3TOM YeTKO BHI-
SIBIISTIOTCS 1B TapMOHUKH — 21 ron u 52 rona.

JIist n3BEp:)KEHUM BYJIKAHOB TUIIa «P>» IpU BCeX 3HAYECHMSIX JJIMHBI
(GUIBTPa COBEPIICHHO OTYETINBO BBISBIISIIOTCS JIBE rapMOHUKH — 21-22 ro-
na u 45-46 net, mpuveM 1o Mepe YBENWYeHUs [UIMHBI GuibTpa oT 65 mo 85
IIMpUHA CIIEKTPOB YMEHBIIAETCS, a aMIUTUTy/Aa yBennuuBaercs. Hamboiee
qeTKas kapTuHa HaOmogaercs npu Jd-75 u J1D-80.

Kak BUIHO W3 NMPHUBEICHHBIX TAHHBIX, UCTIOJb3yeMasi B HACTOSIIECH
paboTe MeToHKa aHaIHM3a IMEePHOAOTPAMM ITO3BOJISIET ¢ MAKCUMAILHO BO3-
MO>KHOM OOBEKTUBHOCTBIO BBISBIISITH CKPBITYIO IIEPHOTUYHOCTD B U3BEPIKE-
HUSX BCEX T€OMHAMUYECKUX THUIIOB BYJIKAHOB.

[Tpu pacderax CHEKTPOB TPEHIBI HE YAASUIUCH B CBSI3M C TeM, UTO,
KakK crpaBeyinBo oTMeueHo B padore B.M. Kucenesa (1980), Bo3moxHa
HEOJTHO3HAYHOCTh pe3yibTaTa MpH yIAICHUH JTMHEWHOTO TPEHIa, TaK Kak
HE BCET/a SICHO, YTO B JICWCTBUTEIHLHOCTH YIAIISETCSI.
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Puc.23. Ilepuogorpammbl u3Bep:keHMii ByakanoB tuna «I'p»
a) JI0 yaaJeHus IpAMOIMHEHHOro TpeHaa; b) mocie ynamenus
NPAMOJIMHEWHOrO TPEH IA.

Kpome Toro, kak moka3anau mpOBEICHHBIE HAMHU PAacuUeThl, yIAICHUE
MPSIMOJTMHEHHOTO TPEH/Ia HE OKA3bIBAET CYIIECTBEHHOTO BIUSHUS Ha TIOJY-
YCHHBIC PE3YJIbTAThl — MEHSCTCS JIMIITh aMIUIUTY/Aa CIEeKTPOoB U Ha 1-2 rona
CMeIIalTest eproipl rapMoHuk (puc. 23). BMmecte ¢ TeM, Kak HW3BECTHO,
Meto MMD sBiisiercst Haubosiee 3G (HEKTUBHBIM, KOT/1a TIEPUOIBI BBIACIISC-
MBIX TAPMOHUK 3HAYUTEIHHO MEHBIIE JJIMHBI Psfa, B TOM CIIy4ae CHSTHE
TpeHJa HE OKa3bIBAET CYNIECTBEHHOTO BJIUSHUS HA MOJyYEHHBIE PE3yJbTa-
TBI, YTO UMEET MECTO M B HAIIIUX HUCCIACAOBAHMSIX.

C 1enpro mMpoOBEPKH TOTO, HACKOJIBKO YCTAHOBJICHHAS IMKJIMYHOCTD B
W3BEPIKEHUSAX PA3TMYHBIX I'€OJMHAMHYECKUX TUIIOB BYJIKAHOB COXPAHSACTCS
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Y B OT/ICIBHBIX PETHOHAX — COCTABHBIX YACTSIX dTUX THUIIOB BYIKAaHOB, HAMHU
OBLIN TIPOBE/ICHBI CIICAYIOIINE UCCIICTOBAHMS.

W3Bepkenust BynkaHoB Tuma «C» uccrnenoBanuch ¢ 1800 mo 2000
TOJIbl CAMOCTOSITENTFHO TI0 KaXKIOMY U3 PETHOHOB.

Ha puc. 24 nokaszaHsl IepuoI0rpaMMbl H3BEPKCHUI BYJIKaHOB THIIA
«C» 1o KaXJJOMy W3 BBINIENIEPEUYNCICHHBIX PErHOHOB, PAaCCYMTAHHBIC IO
BBIIIICOTIICAaHHOW MeTonuke MMD. Ha Bcex mepuoorpaMMax OTYETIIMBO
BBIJICISUTUCH JIBE TAPMOHUKHU — MEPBOTO MOpsiaka ¢ nepuogom 39-55 et u
BTOPOTO Mopsizka ¢ nepuoom 21-28 ner. (tabdm. 5).
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Puc.24. IlepuonorpaMmbl u3BepsKeHUil ByJIKaHoB THHAa «C»
AJISl Pa3TMYHBIX BYJKAHNYECKHX PErHOHOB.

Hanboubryro ¢X0kKecThb 10 BETMYMHE TIEPHOJI0B TAPMOHHK TIEPBOTO
U BTOPOTO TOPSIKA MPOSBISIOT MEPUOJOTPAMMBI M3BEP)KEHHUH BYJIKAHOB
peruoHoB NeNe 2, 3 u 6, a Takke permoHoB NeNe 1, 4, 5, 7, 8, 9. B Bynkanu-
geckux pernoHax Ne 3 u Ne 8, moMHMO /JIByX OCHOBHBIX TapMOHHK, MEHEE
WHTCHCUBHO TPOSBISIOTCS rapMOHHUKH 32 roja u 29 jet, KOTOpbIe HE BBISB-
JSIOTCS B M3BEP)KEHUSAX BYJIKAHOB JPYTHUX PErHOHOB M, 10 HAIIEeMy MHe-
HUIO, SIBIITIOTCS CITyYaiHBIMH.
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Tabnuya 5
Ne HaumeHoBaHue Beanunna mnepuoaoB rap-
n BYJIKAHHYECKOT0 MOHHK (Trojbl)
peruona 1-ro 2-ro IIpo-
nopsi- | mopsiAka | yue
Ka
1 | FOxnas Amepuka 39 23 -
2 | AneyTckue OCTpOBa, TIOIYOCTPOB
Ausicka 53 23 -
3 | CeBepHast Amepuka,
IlenTpanpHas Amepuka 54 22 32
4 | SlmoHckue n
Mapuanckue octpoBa, o. Taii- | 41 23 -
BaHb
5 | ®wmmmuHckre octpoa, Mumo- | 39 21 -
HE3Us
6 | CpenuzemHOE MOpe 55 21 -
7 Kamuatka,
Kypunbckue octpoBa 40 25 -
8 Octposa Camoa, Tonra,
Kepmanex, Hosast 3enannus 41 21 29
9 | Menanesus 40 28 -
B cpennem 45 23 30,5

Kak BumHO m3 Tabmumpsl Ne 5 u puc. 24 u3 neBsSTH pacCMOTPEHHBIX
pernoHoB B 7 pernoHax rapmonuku || mopsiaka mmeror nepuon 21-23 rona,
B ogHoM peruone Ne 7 (Kamuartka, Kypuibckue octpoBa) — 25 et u B pe-
ruone Ne 9 (Menanesus) — 28 niet.

Takum 00pa3oM, Kak BUIHO W3 PE3yJAbTATOB MPOBEJCHHBIX HCCIIE-
JIOBaHWi, B M3BEPKCHUAX BYIKAHOB THITA «C>» BCEX BYIKAHHUECKUX PErHO-
HOB BBISIBJICHBI JIB€ TAPMOHHKH — TIEPBOTO TOPSAKA C TIEPUOJIOM B CPEIHEM
44 - 45 ner u BTOPOTO MOPSIKA C TIEPUOJIOM B cpeaHeM 22 - 23 roja, 4ro
MOJTBEPXK/AAET CHENAHHBIA BBIBOJ O HAIWYHH TOJAOOHOW IHUKINYHOCTH B
LIEJIOM JUISl U3BEPKEHHUM BYJIKAHOB I€0IMHAMUYECKOTro TuIa «C».

[IpoBeneHne OOBEKTUBHBIX U CTATUCTHYECKH KOPPEKTHBIX HCCIE0-
BaHUH BYJIKAHWYECKOW aKTUBHOCTH TI0 OTJCIHHBIM PErHOHAM JIPYTUX THUIIOB
BYJIKAHOB HE MPEJCTaBISETCS MPABOMEPHBIM B CBS3H CO CPaBHHUTEIBHOM
MaJIOYHMCIICHHOCTBIO BYJIKaHOB THIIOB «OP», «OB», «KP», «['p».
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C 1enbio MPOBEPKHU JTOCTOBEPHOCTH U OOBEKTHBHOCTH YCTAHOBJICH-
HBIX 3aKOHOMEPHOCTEH M3BEPKCHUN BYJIKAHOB JUIS Pa3IMYHBIX HHTEPBAJIOB
BPEMEHHU, HAMHU OBLIH JOIOJHHUTEIBHO MPOBEACHBI CIICAYIOIINE HCCIIeI0Ba-
Hus. Jns BynakanoB tuma «C» ObUT MPOAHATM3UPOBAH BPEMEHHOM P M3-
Bepokernit ¢ 1500 mo 1800 romer myreM JTUHEHHOTO MpeoOpa3oBaHMS HC-
XOJIHOTO PsiZia METOJIOM CcKoJb3siiieit cpenneit (MCC).

CriakvBaHHUE PeaJbHBIX YHCEN U3BEPKCHUN BYJIKAHOB IPOM3BO/IH-
JIOCh TPH Pa3IMYHBIX MHTEPBAIaX CrIaKUBaHUS, MPUYEM OBLIO HCIOJIB30-
BaHO JECATh BapHaHTOB criaxuBanus: 3; 3-3; 3-5; 5-6; 5-7-9; 3-5-7; 9-9; 7-
9-11 (rme 3HaYeHHE YUCIIA B KaKJOM BapUaHTE CTIaKHBaHHUS — €CTh BEIU-
YMHA UHTEPBaJla YCPEAHEHUS).

[Tocne Kaka0T0 BapuaHTa CrUIAKUBAHHS TOJYYCHHBIC PE3YJIbTAThI
AHAJTM3UPOBAINCH, TPHUYEM JUTS KaXKIOTO IM€OJHHAMHUYECKOTO THIIA BYJIKA-
HOB OIpeAesuicsS KOIPOUIIUESHT KOPPETSAUA MEXKTY TTOCIECIYIOIIUM U TIpe-
JBIAYIIAM BapHAHTOM, TEM CaMbIM OILICHMBAJIACh CTENEHb 3(PPEKTHBHOCTH
[I0JIaBJICHUST BHICOKOYACTOTHBIX COCTABJISIOIINX M CTEICHb W3MEHEHHS Xa-
paKTepa pe3yabTaToB B 3aBUCHMOCTH OT BEJUYNH HHTEPBAJIOB CrIaKUBAHUS
1 UX YHCIIA.

KoadduiueHTsl KOPPEIsSIuy MEX Iy pe3yabTaTaMi CTrIaKUBAHUS B
BapuaHTax: 5-7-9; 9-9; 9-11 maxomsarcsa B npenenax 0,98-0,99. Oro ceuue-
TEJNBCTBYET O TOM, YTO JalbHelIIas GuabTpalys He IPUBEICT K H3MCHEHHU-
SIM B TIOJIYYE€HHBIX PE3yJIbTaTax.

Ha puc. 25 nokasan rpadyk akTHBHOCTH BYJIKaHOB Tumna «C» ¢ 1500
o 1800 robl, MOCTPOCHHBIHN O JBAXKIBI CKOJIB3SIITUM JICBSITHIICTKAM.
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Puc.25. I'padpuk akTuBHOCTH ByJakanoB Tuna «C» ¢ 1500 mo 1800 roabr

Kak BugHO M3 rpaduka, OTYETIIMBO BBISABISIOTCS IUKIIBI C TIeprogamu 22-27
JIET, TIOTIAPHO CTPYNIIUPOBAHHBIE B 00Jiee KPYITHBIC IUKIIBI C TIEpHOIoM 45-
55 ner, mpuyeM BpeMsi MEXITy MaKCHMyMaMHU LUKJIOB BYJIKAaHHYECKOH aK-
TUBHOCTH, TaK)K€ KaK U CTEIEHb aKTHBU3ALMU BYJIKAaHOB A BO3pacTaloT U
yobIBaroT (Tabm. 6).

Tabnuya 6

NoeNe An Th (roawr)
1 1,15 14
2 0,3 35
3 0,46 14
4 0,07 46
5 1,60 22
6 0,60 26
7 1,65 22
8 0,08 54
9 3,9 16
10 0,92
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Jlnst HarJsIqHOCTH B TaOuuie 6 MpuBeIeHBI 3HAYSHHUS COOTHOIIICHHHA
OTHOCHUTEJIBHBIX AMIUIMTYZ U IIPOMEKYTKOB BPEMEHU MEXK1y MAaKCUMYMaMH
BYJIKAHMYECKON aKTUBHOCTH, BBIYUCIICHHBIE TIO (hOpMYyJiaM:

Any T
a1 g n-1
A T—'l

n

n

(2.5
rae Tp - MPOMEKYTOK BPEMEHH MEKIY MaKCUMyMaMH BYJIKaHHYSCKOW akK-
TUBHOCTH; Aj,— OTHOCHUTEJIbHBIC aMILUTUTY/IbI [UKJIOB aKTUBU3AIINH.

Ha puc.26. npuBeneno rpaduyeckoe n300pakeHUE JTaHHBIX TaOJH-
upl /. Kak BUIHO U3 rpaguka, MoNepeMeHHOE YepeOBAHUE TOJIOKUTENb-
HBIX M OTPHULATEIbHBIX 3HAYCHUH BBIYMCICHHBIX COOTHOIICHHUI CBHICTEIb-
CTBYET O TOM, YTO XapaKkTep HUKIMYHOCTH U3BEP)KCHHIA BYIKaHOB TUIA «C»
3a epro ¢ 1500 mo 1800 roel MOTHOCTHIO COBMAAET ¢ TAKOBBIM 3a Iie-
puox Bpemernu ¢ 1800 o 2000 roaer. CiiejoBaTebHO, YCTAHOBIICHHBINA Xa-
pakTep MUKINYHOCTH M3BEPIKECHHUI BYJIKAHOB THMa «C», ONMMCAHHBIA paHee
3a epuoA ¢ 1800 mo 2000 rosel, coxpaHseTcs U B 0oJiee paHHHE TOJbI, a B
o6eit cnoxuoctH, B Teuenue paccmotpeHHbix 500 (¢ 1500 mo 2000 rosr)
JIET, YTO CBHJICTEIILCTBYET O JOCTOBEPHOCTH CJICJIAHHBIX BBHIBOJIOB.

Tabnuya 7
NoNe Bynkans! Tuna «C»
i
(Ana/Ap) -1 (Thal/Tp) -1
1 2,83 - 0,60
2 -0,35 15
3 5,57 -0,69
4 - 0,96 1,09
5 1,67 - 0,15
6 - 0,64 0,18
7 20,6 - 0,59
8 - 0,97 2,38
9 2,36
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Puc.26. I'padpuyeckoe n3o0pakeHue TaHHBIX TA0UIBI 7.

HccnenoBanue METOOM CKOJB3SIIEH CpEeJHEH BPEMEHHBIX PAIOB
U3BEPIKCHUI BYJIKaHOB JAPYruX TUIOB («OP», «KP», «'p», «OB») ¢ 1500
o 2000 roxel He OyIeT SBISATHCS KOPPEKTHBIM B CBSI3U C UX MAJIOUHCIICH-
HOCTBIO U HETOJHOTOM JaHHBIX MO UX M3BEP)KCHUSIM B yKa3aHHBIH MEPUO/T
BPEMCHH.

[Tpu HEe3HAYMTENBHOM KOJIMYECTBE BYJIKAHOB YKa3aHHBIX THUIIOB yTe-
pst uHopManuK 00 UX M3BEepKeHHsX 3a panHuil nepuon (¢ 1500 mo 2000
rOJIbl) MOXKET COCTABUTh OLIYTUMYIO JIOJIFO OT OOIIEro YMCIia M3BEPIKECHHUI,
YTO OKQKET BEChMa CYIIECTBEHHOE BIIMSHUE HAa CTATHCTUYECKYIO JJOCTOBEP-
HOCTh U KOPPEKTHOCTD CIICIAHHBIX BBHIBOJIOB.

B TOoXe BpeMs KOJMYECTBO BYJIKAHOB THIa «C» BEIHMKO, PacIoJio-
’KEHBI OHH, B OCHOBHOM, B HACEJICHHBIX B PACCMaTPUBAEMOE UCTOPUYECKOE
BpeMs pailoHaX, Y4TO MO3BOJIET YTBEPHKAATh, UYTO yTeps: HHGOpMAIUU 00 uX
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m3BepkeHusx ¢ 1500 mo 1800 roasl He CTONB BeNHMKa MO CPABHEHUIO C 00-
[IMM YHCIIOM MX U3BEP)KEHHI U HE OKA3bIBACT CYIIECTBEHHOTO BIUSHUS TIPU
M3YYEHHUH XapaKTepa MX aKTHBHOCTH KaK CTOXaCTHYECKOTO IpoIliecca.

B TO ’xe BpeMs Ui OIIEHKH CIPaBEUIMBOCTH YCTAHOBJICHHBIX IPO-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEH H3BEPKEHHUU BYJIKAHOB JUIS
JOOBIX OTPE3KOB BPEMEHU HAMH OBUIM MPOBEACHBI JTOTOJHUTEIBHBIC HC-
CIIEZIOBAaHUS, CyTh KOTOPBIX 3aKJIF0YAIACh B CIICAYIOIIEM.

BpemeHHbIe psiibl M3BEPIKCHUIH BCEX THUIIOB BYJIKAHOB OBUIM HAaMH
pa3OUTHI HAa OTPE3KHM BPEMEHHU IPOJIOJDKHTENbHOCTRI0 He MeHee 100 ier,
IIPH 3TOM JUTsI BYJIKAHOB TUTIA «C» OBLT MCCIeIOBaH BPEMEHHOH sl U3BeEp-
x)eHuit oomel mpoomkuTeibHoCcThi0 ¢ 1500 mo 2000 roe, 11 BYJIKAaHOB
tunoB «KP», «OB», «I'p» ¢ 1800 o 2000 rompl, aist ByIKaHOB THIA «OP>»
¢ 1700 o 2000 romsi.

PaccmoTprM nepuotorpaMMHBIA aHAIU3 U3BEPKEHUM BYJIIKAHOB TH-
na «C» 3a pa3auyHble UHTEPBAJIBI BpeMeHU. Tak, u3ydaeMblil Iepro]] Bpe-
menu ¢ 1500 mo 2000 roasr ObUT YCTIOBHO pa3OMT HA WHTEPBAJIbl BPEMEHHU
npoaospkutensHocThio 100 et (1500-1600, 1600-1700, 1700-1800, 1800-
2000 rr.), mpuyeM MocienHui U3ydaeMblii nHTepBaid BpeMmeHu paseH 200
TOJIaM.

BbiOop BenMuKMHBI U3y4aeMbIX UHTEpBaJIoOB Bpemenu (He meHee 100
JeT) oOBSICHSACTCS TEM, YTO METOJ| MaKCHMMAJIbHOH SHTpornuu 3(GeKTUBEH
TOJIBKO TIPY 3HAYUTENBHON JUIMHE pAa, TPEBBIIIAIONIEH MEepruoIbl BBIIC-
JSIeMBIX TAPMOHHK HE MEHee, YeM B 2 pasa, mpuyeM ueM OOoJIbIIe JJTHHA Psi-
1a, TeM Bblie d3ppeKTuBHOCTE MMD.

B 1o xe Bpems MMD sddexTrBHO paboTaeT TOIBKO B TOM CIIydae,
eciu ayuHa GmibTpa coctaBisieT 20-50% oT yucnia WiIeHOB aHATH3UPYEeMO-
ro psna, T.e. npu amuHe psga 100 net pnunaa Gunerpa Hanboee 3G GeKTHB-
Ha B mipenenax ot 20 mo 50, mpu 3TOM BEIAEIsIEMbIC HAMU TAPMOHHUKHU TaKkKe
UMEIOT TIepHoIbl B MpoMexkyTok oT 20 o 50 sier. MeHbInas 1yimHa BpeMeH-
Horo psga (Mmeree 100 yeT) He MO3BOJIUT BBIICINUTH B U3BEPIKCHUSAX BYJIKA-
HOB FapMOHHKH 1-TO TOpsIKa.

B tabmune 8 nmpuBeneHbI pe3ynbTaThl MEPHOJOTPAMMHOTO aHAIN3a
W3BEPIKEHUH BYJIKAaHOB TUIIOB «C» M «P» 3a pa3nyHbIC HHTEPBAJIBI BpeMe-
Hu. Kak BumHO W3 puc. 27, BpeMEHHOW DSl M3BEPKEHHUH BYJIKAHOB THIIA
«C» 0bL1 pa30uT Ha MATh UHTEPBAJIOB.
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Tabnuya 8
Tun Ne | HuTepBan Benuyuna nepuoaoB
ByJKaHoOB | Ne | Bpemenu (roapl) | BbIIeJeHHbBIX TapMOHHK
nn (roapi)
| mopsiaka || mopsinka
1 1500-1600 53 22
2 1600-1700 45 27
«C» 3 1700-1800 39 22
4 1800-1900 51 20
5 1800-2000 52 21
B cpennem 48 et 22 rona
1 | 1700-1800 46 29
«P» 2 | 1800-1900 44 21
3 | 1800-2000 47 22
4 | 1500-1800 46 29

B u3BepKEHMAX KaKIAOTO W3 ISATH HWHTEPBAJIOB OBLIM BBIIACIICHBI
rapMoOHUKH TiepBoro nopsiaka — 39-53 roga (B cpentem 48 jer) u BTOpOro
nopsizka - 20-27 net (B cpeanem 22 roja).
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NEPUOOOTPAMMBI U3BEPXXEHHN BYJIKAHOB
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Puc.27. IlepuonorpaMmmbl u3Bep:KeHHii BYJIKaHOB TUNIOB «P» 1 «C»
32 pa3jIn4YHbIe HHTEPBAJIbI BPEMEHHU.
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BpemenHoil psn u3Bep)keHUN BYIKaHOB Tuma «P» Obu1 pazOuT Ha
YeTbIpe MHTEpBaJia, IPUYEM J[BAa U3y4aeMbIX HHTEPBaIa UMEIOT MPOJ0JKHU-
tenpHOCTh 10 100 net (1700-1800 rr. u 1800-1900 rr.), 0iMH BpeMEHHO
uaTepBan npoaonkuTeasHocThio 200 et (1800-2000 rr.) u oauH BpeMeH-
Hoii uaTepBan — 300 et (1500-1800 rr.). B u3BepkeHUsIX BYJIKAHOB THIA
«P» Bcex M3yyaeMbIX UHTEPBAJIOB BpEMEHU ObLIU BBISBIICHBI ABE FapMOHU-
KH — [IEPBOTO Mmopsiaka ¢ nepuogom 44-47 ner (B cpemsem — 46 jiet) u BTO-
poro nopsiaka — 21-29 net (B cpenrem 25 jer).

TakuM 00pazoM, IPOBEJEHHbIE HCCIIEIOBAHUS MO3BOJWIM YCTaHO-
BUTb, YTO BBISIBJICHHBIE B U3BEPIKEHUAX BYJIKAHOB TUIOB «C» u «P» rapmo-
HUKHU IIEPBOT0 U BTOPOTO MOPSAIKOB CIPABEIUBBI Ul Pa3IUYHbIX HHTEPBa-
JIOB BPEMEHH, YTO MOATBEPXKAAET JOCTOBEPHOCTHh pPAaHEE CHEIaHHBIX BBIBO-
JIOB.

[IpoBeneHHblE HaMU JOIOJIHUTEIbHBIE HCCIEIOBAHUS IO3BOJIMIN
MIPUATHU K CIEIYIOIUM OCHOBHBIM BBIBOJIAM:

1.VcraHoBneHHass 3aKOHOMEPHOCTh MPOCTPaHCTBEHHO-BPEMEHHOTO
pacnpesieieHus: U3BEPKEHUM BYIKAHOB CIIpaBeAJiMBa M JUISL OTIENbHBIX
BYJIKAHMYECKUX PETMOHOB B 3aBUCHUMOCTU OT UX MPUYPOYEHHOCTU K TOMY
WK UHOMY T'€0JIMHAMUYECKOMY THUITY.

2.YcTaHOBIIEHHAs] 3aKOHOMEPHOCTh B W3BEPIKECHHSIX BYJIKAHOB CO-
XpaHseTCsl HE3aBUCUMO OT BbIOOpA UCCIIEyeMOTO HHTEpBajia BPEMEHHU.

VY CTaHOBIIEHHYIO 3aKOHOMEPHOCTh B NPOCTPAHCTBEHHO-BPEMEHHOM
pacnpe/iesieHuu U3BEP>KEHUHN BYJIKAHOB MOYKHO OOBSICHUTD CIEAYIOLIUM 00-
pasoM.

B nepuoa akTuMBM3aLMK OKEAHCKOTO pU(TOreHe3a MOBBIIIAETCS aK-
TUBHOCTH ByJKaHOB Tumna «OP», mpu 3ToM 1o 00e CTOpOHBI OT pU(TOBBIX
30H OKeaHcKas JuTocdepa MoJBepraercs CHJIbHOMY CKaTuio. BoyiHa cxka-
TUS TepeMeniaercs OT PUQPTOBBIX 30H K IMPOTUBOIOJOKHBIM TIpaHULIAM
IUTUT, TIOCJE€ KOTOPBIX IOBBIIMIAETCS TEKTOHUYECKas: aKTUBHOCTH IOSICOB
ckatusg 3emiu. OT0, B CBOIO OYepellb, MPUBOJUT K MOBBIIIEHUIO aKTUBHO-
CTH BYJIKaHOB «C» u «['p». OgHako, eciu Jyuid aKTUBU3AlMK BYJIKAaHOB TUIIA
«C» Heo0X0MMO JOCTaTOYHO JJIMTENbHOE BO3ACUCTBHUE CXKATHUS, UTOOBI
MPOM3BECTH TEKTOHMYECKUE MOJABWKKH B JuTochepe (KOoTopas Ha KOHTH-
HCHTaX MMEET OIPOMHYIO0 MOIIHOCTB) M CIIPOBOILMPOBATH HU3BEPKECHHUE, TO
JUISl BYJIKAHOB THUIIA «[p», CBSI3aHHBIX HEMOCPEACTBEHHO ¢ 30HamMu ABII/] B
OCaJIOYHOM TOJIIE, CPABHUTEIBHO HE3HAUUTEIbHBbIE TEKTOHMYECKUE IOJI-
BIDKKHM B BEPXHUX CJIOAX JUTOC(eprl MOTyT BbI3BaTh noseiieHue ABII/] u
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U3BEPKEHUS IPSI3EBbIX BYJIKAHOB. DTUM MOXHO OOBSICHUTH CMEUICHUEM I10
¢aze rpadUKOB aKTUBHOCTHU BYJIKAaHOB THUIOB «C» 1 «['p».

KoHTuHeHTanbHblil puTOBBIA BYJIKaHHU3M OTpakaeT IpPOLIECC pac-
TSYKEHUSI KOHTUHEHTAJIbHOU uTtocdepnl 3emiu. OnHaKo, ecu B OKEaHCKUX
nosicax puToreHe3a MPOUCXOIUT PACTSHKEHUE TOHKOM JIMTOC(Ephl, YyTKO
pearupymouieil Ha CpaBHUTEIBHO HE3HAYUTENIbHbIE HANPSKEHUS, TO B KOH-
TUHEHTAJIbHBIX PU(TOBBIX 30HAX OCYILECTBISETCS PACTSLDKEHHE M Pa3pbIB
MOIITHOW KOHTHHEHTAJILHOU TuTOC(EPHI. B CBSI3M C 3TUM, €CTECTBEHHO, YTO
MpoLecC KOHTUHEHTAILHOTO pU(TOreHesa spisercs 0ojee UHEPTHBIM U JIU-
Tocdepa pearupyeT TOJbKO Ha 3HAUUTEIbHBIE HANPSDKEHUS, YTO HAKJIAJ(bl-
BaeT CBOI OTMEUYaTOK Ha XapakTep LUKIMYHOCTU ByiakaHoB Tumna "KP", B
KOTOPOIl OTPa)Kar0TCs TOJBKO KPYIHBIE LIUKIIbI aKTUBU3ALIUH.

Uto kacaetcs BynkaHoB Tuna «OB», To 00 ux o0pa3oBaHuM U Jies-
TEJIBHOCTU B HacTosillee BpeMs HauOoJiee MOMYISIPHOM SBIIETCS TMIIOTE3a
ropsiYMX TOYEK, MAHTHMHBIX TUTFOMOB. JTa THUHOTe3a ObuIa chopMyIupoBa-
Ha 6osee 40 ner Hazan T. Bunsconom (Wilson J. T., 1963 r.) u B HacTosIIee
BpeMs IPOJI0JKAET pa3padaTbIBaThCA.

BrisiBneHHas HUKIMYHOCTH B AESTEIBHOCTU BYJIKaHOB THma «OB»
MO3BOJISIET CJENIaTh BBIBOJ O HENOCPEACTBEHHOM CBSI3U BHYTPHUILIUTHOTO
BYJIKQHM3Ma C IJ100aJbHBIMU T'€0JOIMUECKUMHU MIPOLIECCaMH, BO3/IEHCTBYIO-
IIMMHU Ha aKTUBU3ALIMIO BYJIKAHOB JPYTUX TUIIOB, B YACTHOCTH, HAa aKTUBU-
3alMI0 KOHTUHEHTAIBHOTO PU(PTOBOIO BYIKaHU3MA.

OtcyrcTBUE 00Jiee MEJIKHX LUKIOB B aKTUBHOCTU BYJIKAHOB THUIIA
«OB» M0XHO OOBSICHUTH TaKK€ MHEPTHOCTHIO HauboJjee CTaOMJIbHBIX yda-
CTKOB JIUTOC(EPHI — BHYTPEHHUX YacTeH IUIUT, B pe3yJIbTaTe Yero Mpoucxo-
JUT Kak Obl €CTECTBEHHOE CrIaKMBaHHE BJIMSHUS TEKTOHHYECKHX Ipoliec-
COB Ha U3BEPKEHUS BYIKaHOB THMA «OB».

VYcTaHOBlIEHHAsT 3aKOHOMEPHOCTh IPOCTPAHCTBEHHO-BPEMEHHOTO
pacnpesiefieHusi U3BEPKEHUN BYJIIKAHOB BHOCHUT CYILECTBEHHbIE M3MEHEHUS
B CYIIECTBYIOIINE MPEICTABICHUS O BYJIKaHUYECKON aKTUBHOCTH 3€MJIH U
3aKOHOMEPHOCTSX I100abHBIX T'€0AMHAMUYECKUX MTPOLIECCOB.

OTKpbITHE JAHHOW 3aKOHOMEPHOCTH MO3BOJISIET MEPECMOTPETH CY-
LIECTBYIOILIME MPEJICTABICHUS O INI00ATBHBIX T'€0JUHAMUUYECKUX MpolLeccax,
B YAaCTHOCTH, O IIPOLECCAX PACTSKEHUS U CKaTUs JIUTOCHEPHI U UX BIUSTHUU
HU U3MEHEHUS YIJII0BONH CKOPOCTH BpallleHUs 3eMJIM, O MEXaHU3MaxX HaKoOII-
JICHUS U Pa3psIKU HAIPSDKEHUH B TEKTOHWYECKH aKTHBHBIX 30HAX, O CBSI3U
NESITEIbHOCTH TPSI3EBBIX BYJIKAHOB C IJI00AJIBHBIMU T€0JMHAMUYECKUMU
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IpoLeccaMy U COOTHOIICHUSIX AESITEIbHOCTH Pa3IMUHbIX TUIIOB BYJIKaHOB U
T.JI.

Pactsxenue u cxxatue autocdepsl, 0€3yCIOBHO, OKa3bIBAIOT BIIHS-
HUE Ha MHOTHE I'€0JIOTMYECKHE U KOCMUYECKHE MPOLIECChl, B YACTHOCTH, Ha
M3MEHEHHE YIIIOBOM CKOPOCTH BpaIleHUs 3EMIIH.

VYcraHoBIIEHHE HACTOSIIEH 3aKOHOMEPHOCTH II0Ka3ajio, 4To Ips3e-
BOM BYJIKaHU3M, CBSI3aH C IJ100aJIbHBIMU T'€0AMHAMUYECKUMU MIPOLIecCaMu U
[0 XapakTepy MEPUOJUYHOCTH CXOJEH C MarMaTUYeCKUMHU BYIKaHHU3MOM
MOSICOB CXaTHsl 3eMJIM. DTOT BbIBOJl BKOPHE MEHSIET CJIOXKHBIIMECS Ipeli-
CTaBJICHUS O JIOKAJIbHOCTH MPOSIBJICHUN I'PA3EBIX BYJIKAHOB.

Kpowme Toro, ycTaHOBIIEHO, UTO MAarMaTU4YE€CKHE BYJIKAHbI OKEAHCKUX
pUGTOBBIX 30H, MOSICOB CXKATHS 3€MIJIM U I'PA3EBbIE BYJIKAHbI OOHAPYKUBAIOT
UJCHTUYHYIO IEPUOINYHOCTh U3BEPIKEHUI.

B TO e Bpems, aKTUBHOCTh MarMaTU4eCKUX BYJIKAHOB KOHTHHEH-
TaJbHBIX PUPTOBBIX 30H U OKEAHCKUX BHYTPUILTUTHBIX TAK)KE UMEET UICH-
TUYHBIA XapakTep, YTO MPOTHUBOPEUUT CIIOKUBIIUMCS MPEACTABICHUSIM, CO-
[JIACHO KOTOpPHIM OKEaHCKME M KOHTHHEHTaJbHbIE PU(TOBBIE BYJIKaHBI
JOJKHBI UMETh WICHTUYHBIA XapakTep NEepUOIUYHOCTH, TaK KaKk U Te, U
JpYyrue CBsI3aHbl C MPOLECCAMU pUPTOreHe3a, TOrla Kak JIesTeIbHOCTh OKe-
AQHCKUX BHYTPUIUIUTHBIX BYJIKAHOB JIOJ’KHA HOCUTBH CYry0O JIOKaJIbHBIN Xa-
paxrep.

YcTaHoBIIeHHAs: 3aKOHOMEPHOCTh IO3BOJIWJIA BBISICHUTH, UYTO CTe-
[IeHb AaKTHBHU3AllMU BYJIKAHOB OKEAHCKHX PU(PTOBBIX 30H, MOSICOB CXKATH
3eMJId ¥ TpsI3eBbIX BYJKAaHOB IPONOPILMOHATIbHA BPEMEHHU BYJIKaHUYECKOTO
«GaTULIbBA», T.€. 4eM OoJibllIe BpeMs MEXAy MaKCUMyMaMH aKTHBH3ALUU
BYJIKAHOB, TE€M BBIIIE CTENEHb MOCIIEAYIONUIEH aKTUBU3ALINH.

OTOT BBIBOJ UMEET UPE3BbIUalHO BAXKHOE 3HAYEHHE M MOXKET ObITh
MCI0JIb30BaH ISl IPOrHO3UPOBAHUS BYJIKaHUYECKOM aKTUBHOCTH.

235 MNPOCTPAHCTBEHHO-BPEMEHHBIE 3AKOHOMEPHO-
CTH B TPOSIBJIEHUSX CEHCMUYECKONH AKTUBHOCTH

N3yuenneM 3aKOHOMEpPHOCTEN NPOSBICHUN COBPEMEHHOW CEHCMU-
YECKOM aKTHBHOCTH 3€MJIM 3aHUMAJINCh MHOTHE ucciienoBarenu. X.benrod
BIIEPBbIE MOCTPOUJI KyMYJIAITUBHbIE KPHUBBIE BBICBOOOKIAIOIIECHCS IHEPTHs
negopmanuu 3a onpeAeseHHbI Nepruoi BPEMEHH JIJIsl HErJIyOOKHUX 3emJie-
TpsiceHuid Bcero 3emuoro mapa (puc. 28) X. benbod (1951, 1955). On om-
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peIenil, YTO KOPEHb KBaJPAaTHBINA SHEPTUH, BBIJACISIEMOM P 3eMIIETpsice-
HUH, TIPOTIOPIIMOHAIICH BRICBOOOKIAIOICHCS TPH 3TOM AehopMaliuu.

b.I'yrenbeprom u Puxrepom (1954) mosydeHbl ypaBHEHHs, CBS3bI-
BAIOIME MarHUTY/IbI 3EMJICTPSICCHUH C X MOBTOPSAEMOCTBIO:

A=a-e™ (2.6)

r7e. A — CpeIHee YHCIIO 3eMIICTPSICEHUI Ha eIUHHIy 00beMa B CIHHHILY
BPEMEHHU, UMEIOIMNX MAarHUTYIy, TPEBBIIAOIIYI0 M; o U  — permoHasb-
HBIE KOHCTAHTBI 0l IIUPOKO BapbUPYET OT TOYKHU K TOUKE, a 3 MOIYJar0T MPH
00paboTKe JAHHBIX 3eMJIETPSICEHUN U ATOT MapaMeTp 3aBUCUT OT CIIOCOOHO-
CTH TOPHBIX TIOPOJI K JIOKATbHOMY Pa3pyIICHHIO.

W3 BeposTHOCTHBIX MOJENeil ceiMUYHOCTH HanboJiee YacTo mpHUMe-
usiercs monens [lyaccona (JI. EcreeBa 1981), ocHoBaHHas Ha MpeIiosioxKe-
HUH, 9TO 3eMJICTPSICEHHUS TPOUCXOIAIT BO BPEMEHH B COOTBETCTBHH C ITyac-
COHOBCKHUM TIPOLIECCOM M YTO BCce M (MarHUTYy/Ibl) HE3aBUCHMBI U OJIMHAKO-
BO pacnpezenenbl. ClenoBaTenbHO, BEPOITHOCTh TOTO, YTO B TEUYCHHE WH-
tepBana Bpemenu (O, t) mpomsoiizer N 3emiteTpsiceHuii ¢ MarHUTYI0H, TIpe-
BhIIIatOIIEH M, paBHa

Pv=(exp(-vut) - (mt)V)/NT  (2.7)

I7I€ VM — CpeIIHeE YUCIIO MPEBBINIAOIICH MarHuTyipl M B TaHHOM 0OBbeMe.

Tak, C. Meii (1960) Obuia moCTpoeHa KpUBasi CyMMapHOH BBICBO-
00K JIEHHON celicMUYecKoi sHeprur ¢ 466 r. 10 HACTOSIIEr0 BPEMEHH LIS
pernona Kancio u Ceeproro Kutas. Oto nepuoa, nias Kotoporo uHpop-
Malus O KpYIHbBIX 3eMJIETPSICEHUSIX SIBISIETCS] HauboJiee TOJTHOM.

CelicMuyeckasi akTUBHOCTh B TE€UEHHME IIEPBOTO U IOCIEAHErO OT-
PE3KOB 3TOTO Meproia Beicoka, HO B TeueHue 800 et B mepuo ot 200 r. 10
1000 r. H.3. CHIIbHBIE TOJTYKH TIOYTH TIOJTHOCTBIO OTCYTCTBOBAIIH.

Kak ormerrn O.J1. Tonamze (1973), eciiu orpaHUIUTHCS paccMOTpe-
HUEM OJHOM CeHCMOTE€HHOW 30HbI, TO /ISl HEe JOJDKHBI OBbITh XapaKTepHbI U
MPU3HAKA TEPUOJIMYHOCTU <IIpOIllecca HAKOIUIEHUS M BBICBOOOXKICHUS
SHEepruu Aedopmanuu 3eMHONU KOPbI».

B cBoux paborax A.I'. 'amOypueB u Ap. HONBITAIUCH BBIIBUTH OII-
peeIIeHHbIC IUKJIBI B COBPEMEHHOM CelicMUYHOCTH 3eMiu. Tak, ucciemnys
ceicMuUecKyr0 akTUBHOCTh DenHockanauu u KaBkasza, OHM yCTaHOBWIM
HaJIMYUe PUTMOB ¢ niepuoamu 2-3 rona, 5-6 ner, 10-11 ner, 20 u 30 ner.
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Toan:
Puc.28. BricBoOoxk1eHHast qepopManus NP HErJIy0OKHX
3emiieTpsiceHusiX (B rio6anibHoM MaciiTade) no bensody (1955).

[TpumeuarensHO, uTo putMsbl ¢ iepuogamu 10-11 ner u 20 ner mox-
TBEPKJAI0T, paHee OMyOIMKOBAaHHBIE HAMH HCCIIEJOBAHUS IO BBISBICHUIO
LUKJIOB BYJIKAHUYECKOW M CEHCMHYECKON aKTUBHOCTEM.

B 1o xe Bpems, Hanuuue BbIsBIeHHbIX A.I'. ['amOypueBbiM u ap.
PUTMOB C TiepuojaMu 2 Mec., 5 mec., 8 mec., 1 rox, 2-3 rona, 5-6 ner, u 8-9
JIT, Ha Hall B3IJISJ, HECKOJIBKO COMHHUTENBHO, H, IO BCEH BUIUMOCTH, CBSI-
3aHO C OCOOEHHOCTSIMU BBIOOPOB (PUIBTPOB U APYrUX MNapaMeTpoB IMpuU
CHEKTPAJIbHOM aHAJIN3€ BPEMEHHBIX PSI/I0B.
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[To pesynpraram cHnekTpaibHO-BpeMEHHOTro aHanu3a KoHupopckas
H.B. u np. (2002) ycranoBmiIN ceiicMuieckre pexuMsbl st KaBkaza u ok-
pyxatouieil repputopuid. B yactHocTH, MMH OBLIIO OOHAPYKEHO, UTO MEpeN
CWJIBHBIM 3EMJIETPSCEHHEM HMEET MECTO YMEHbILIEHHWE CYMMAapHO BblJe-
JIMBILIEWCS SHEPTHUU U NIEpUOJA €€ Bapualuil. by BbIIEIEHBI HUKIIBI C IIe-
puonamu: 5-10 ner; 2,5-3rona; 0,9 -1,5roxa; 8, 5, 4, 2, 3 — Mmec.

Ha Ham B3risig, BblIENEHHE TaKOro OOJBIIOTO 4YMcia IUKIOB C
ONU3KUMHU NEPUOJAMH MOKET ObITh CBSI3aHO C HAJMYMEM B IOJYyYEHHOM
pe3ynbTaTe OOJBIION T0M ITYMOBOM COCTABIISIOIICH.

Hamu Obuin  mpoBedeHbl  MCCIENOBAaHUSA  MPOCTPAHCTBEHHO-
BPEMEHHBIX OCOOEHHOCTEW pacHpelielieHUss COBPEMEHHON CeHCMUYHOCTH
3emiid, B OCHOBY KOTOPBIX IOJIOKEHBI cienyromue npuHuumsl. Bee 3emiie-
TpsiceHHs ObUIH KJIAaCCU(UIIMPOBAHBI Ha YEThIpE €0 IMHAMUYECKUX TUIIA, T10
aHAJIOTUU C BYJIKAaHaMH, B 3aBUCUMOCTHU OT UX MPUYPOUEHHOCTU K TEM WIIU
UHBIM IUIAHETapHbIM TE€OJAMHAMUYECKUM 30HaM: 3E€MJIETPSICEHUS IO0SCOB
ckatus 3emid («C»); 3eMIICTpsICCHUST OKeaHCKHUEe BHYTpHUIUTUTHBIE («OB»);
3eMIIeTpsiICCHUsT OKeaHckue pudroBbie («OP»); 3emierpsiceHuss KOHTHHCH-
TasbHble pUQTOBBIC («KP»).

Kaxx1p1i1 M3 yKa3aHHBIX TUIIOB 3€MJICTPSICEHUH OTINYAETCS HE TOJIb-
KO MPOCTPAHCTBEHHON MPUYPOUEHHOCTHIO K Pa3IMYHBIM [€0IMHAMUYECKIUM
30HaM, HO U CBOMM MeXaHu3MoM. Tak, B mosicax c:katus 3eMJId IPOUCXOISAT
3eMJIETPSICEHUS, OYarl KOTOPBIX CBSI3aHbI C HAIPSLDKEHUSIMH TOPU30HTAJIb-
HOTO C)KaTus, OCH KOTOPBIX HampaBlieHbl MEPHEHIUKYISIPHO K OCHOBHBIM
CTPYKTYpHBIM 3ieMeHTaM peruona [1.M Banakuna (1967). B to e Bpems, B
oyarax OKEaHCKMX U KOHTUHEHTAJIbHBIX PU(PTOBBIX 3eMJIETPICEHUN MPeoo-
Ja1al0T HaNpsKEHUsl pacTsHKEHMs, OCH KOTOPBIX HaIlpaBJIEHbl TAaKKe IMep-
HCHIUKYJIIPHO K OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTaM 3eMHO# Kopbl (pud-
tam). Oyaru 3eMJIETPSCCHUH BHYTPUILUIMTHBIX 30H CBSI3aHbI C Pa3HbIMH TH-
IaMy HaIpspKeHUH, BKIIOYas CIBUTOBBIE, CBSI3aHHbBIE, HAIPUMEpP, C TPaHC-
(hOpPMHBIMH pa3IOMaMH.

[IpoBoguMBble HAMU HCCIIEAOBAaHUS YCIIOBHO MOKHO DPa3AeiIuTh Ha
nBa stana. Ha nepBom 3Tamne HCIOJIb30BAIMCh MHCTPYMEHTAIbHbBIE JAHHbIE
0 3EeMJIETPSCEHUAX 3eMJIM C MarHuTyaoil < 7/, MpuUBEJCHHbIE B Karajore
3eMJIeTpsiCeHnd MUPOBOTO IEHTpa TaHHBIX — B2, cOCTaBIIEHHOTO Ha OCHOBE
karajioroB ['yrenOepra-Puxrepa u mannbix ceiicmuueckux cinyx6 CLIA u
CCCP 3a niepuon Bpemenn ¢ 1902 o 1981 roppr.
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Jlns 6oee o3anero neproia Bpemenu (10 2000 r) UCHoab30BaTUCH
katanoru ML/l u npyrux MCTOYHUKOB, ONIMCAHHBIX B MPEABIAYIINX pa3je-
nax.

B nponecce uccnenoBanuii Obuta cocraBieHa IporpamMmma BbIOOPKU
KOOpPJMHAT 3€MJIETPSICEHUI U3 KaTaJoroB 10 3aJaHHbIM KBaJIpaTaM.

Hwxe npuBenena tabmmma 9, B KOTOpOil NMpUBEACHBI 3HAUYEHUS KO-
OpJMHAT YIJIOBBIX TOYEK 3a/laHHbIX KBaJAPATOB JUIsl PA3IMYHBIX [€OIMHAMU-
YECKUX TUIIOB 3€MJIETPSICEHUI.

Ha puc. 29 nokaszana kapTa ¢ BBIJICTICHHBIMH HAMH 10 TPAHUIIAM KO-
OpAMHATHON CETKU Te0JAMHAMHUYECKUMHU 30HaMU. OrpaHUyeHHUE BbIAEIICH-
HBIX T€0JMHAMHYECKUX 30H JIMHUAMU KOOPJIUHATHON CETKU MPOJUKTOBAHO
HE0OX0IMMOCTHIO 00JIErYeHHs KOMIIBIOTEPHON 00paOOTKU JAHHBIX.

g A
.,,"' - 9
/7///, it i

37

.
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-

Puc.29. Kapra reonimHaMu4eckux 30H 3eMulH.
1—30nb1 ckatus 3emun —tun C; 2 — OKEAaHCKUE BHYTPHUIUIUTHBIC 30HBI —
tun OB; 3 — xonTHHEHTaNbHBIE pudTOBBIE 30HBI — THII KP; 4 — OokeaHckue
pudToBble 30HBI — THIT OP.
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Hamo otmeTuTs, 4to BRIOOpKA 3emiieTpsiceHnii ¢ M < 7 oOBsicHAETCS
TEM, YTO KakK IOKa3aj aHaJIM3 Karajora 3eMJIeTpSCEHUN MHpa, M0JaBIISIO-
mee OOJBIIMHCTBO 3emiieTpsicenuit ¢ M > 7 (6onee 90%) mpoucxomast B
Mosicax CKaTusl 3eMJIM, Ha OCTAJIbHBIE K€ I'e0JMHAMHYECKUE Mosca 3eMIIH
npuxoautcs Oosblioe uyucio 3emuerpsiceHuit ¢ M < 7. Takum o6pazom,
YTOOBI MIPOM3BECTH CTATUCTUYECKUHN aHANU3 3eMieTpsceHui THUMoB «OP»,
«KP» 1 «OB», He00X01uMO OBLIO MCIOJIB30BaTh JAaHHBIC 36MJICTPSCEHUM C
M<T7.

[To onrcanHOM paHee METOAUKE, METOJIOM MAaKCUMAJIBHOW SHTPOIUU
Ha OCHOBE ajiropuTMa bypra ObLIM paccUMTaHbl MEPHOIOTPAMMBI (CICK-
TpajbHasi IUIOTHOCTH) IS KaXKJIO0TO I'€OAMHAMUYECKOTO THIIA 3eMiIeTpsice-
Huii 3a mepuo Bpemenu ¢ 1902 mo 2000 rompr.

AHaJIU3 CHEKTPATBHOMN IMJIOTHOCTH 3EMJIETPSCEHUN Pa3IMYHbIX I'eo-
JTUHAMUAYECKHUX TUIIOB MTO3BOJIUI BBISIBUTH PsiZl 0COOCHHOCTEH.

3HaueHnusa KOOPAMHAT YIVIOBBIX TOUYCK KBAa/IpaToB,
M0 KOTOPBIM NMPOU3BOAWIACH BblﬁOpKa 3eMHeTpﬂceHI/lﬁ MHpa

1. 3emuerpsicenust Tuna «C»

Tabauya 9
NoNe Koopannats! yrioBeIx TOUEK KBajapaTa
KB. 1 2 3 4
1 IUPOTa 60 c.i. 60 c.i. 50 c.u. 50 c.u.
nonrora | 150 B.j. 180 180 150 B.1.
2 IUPOTa 60 c.i. 60 c.i. 50 c.u. 50 c.u.
J0JITOTa 180 140 3.1. 140 3.1. 180
3 IPOTa 50 c.u. 50 c.u. 40 c.u. 40 c.u.
OJITOTA 140 B.1. 160 B.1. 160 B.1. 140 B.1.
4 IUpoTa 40 c.u. 40 c.u. 10 c.m. 10 c.m.
OJITOTA 130 B.1. 150 B.1. 150 B.1. 130 B.1.
5 IMPOTA 40 c.m. 40 c.m. 0 0
IOJITOTA 120 B.1. 130 B.1. 130 B.1. 120 B.1.
6 PO Ta 0 0 10 ro.m1. 10 ro.m1.
OJITOTA 90 B.p1. 140 B.1. 140 B.1. 90 B.p1.
7 IAPOTA 30 c.m. 30 c.m. 0 0
JIOJITOTA 90 B.p1. 100 B.1. 100 B.1. 90 B.p1.
8 IPOTA 35 c.. 35 c.. 25 c.I. 25 c..
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OJITOTA 70 B.11. 90 B.p1. 90 B.p1. 70 B.1.
9 PO Ta 30 c.1. 30 c.1. 20 c.u. 20 c.1.
JOJITOTa 50 B.1. 70B.1 70 B.11. 50 B.1.
10 IUpoTa 45 c.m. 45 c.m. 30 c.1. 30 c.1.
OJITOTA 40 B.11. 60 B.r1. 60 B.p1. 40 B.11.
11 IUpoTa 10r0.m. | 10r.m | 50 0. 50 ro.111.
OJITOTA 160 B.1. 170 B.1. 170 B.1. 160 B.1.
12 IUPOTa 0 0 10 ro.1m. 10 ro.1m1.
J0JITOTa 150B.1. 160B.1. | 160 B.x. 150 B.1.
13 IPOTa 50 c.u. 50 c.u. 40c.11. 40c.11.
OJITOTA 125 3.1. 110 3.1. 110 3.1. 125 3.1.
14 IUPOTa 20 c.u. 20 c.u. 10 c.m. 10 c.m.
J0JITOTa 105 3.1. 60 3.1. 60 3.51. 105 3.1.
15 IMPOTA 10 c.qm. 10 c.qm. 0 0
JIOJITOTa 85 3.11. 70 3.11. 70 3.11. 85 3.11.
16 PO Ta 0 0 10 ro.m1. 10 ro.m1.
JIOJITOTA 85 3.11. 75 3.11. 75 3.11. 85 3.11.
17 IUpoTa 10r0.m. | 10r.m. | 40ro.m. 40 ro.11.
JIOJITOTA 80 3.11. 65 3.11. 65 3.11. 80 3.1.
18 IUPOTa 40 c.q. 40 c.u. 30 c.u. 30 c.u.
OJITOTA 10 B.1. 40 B.11. 40 B.11. 10 B.1.
2. 3emaerpsicenusi Tuna «OP»
Tabauya 10
NoNe KoopanHats! yrioBeIX TOUYEK KBajapaTa
KB. 1 2 3 4
1 mupota | 20 c.. 20cam. | 10 c.am. 10 c.m.
nosrota | 1153.1. 1053.1. | 1053.1. 115 3.1.
2 mmpora | 10 c.m. 10cam. | O 0
nonrora | 120 3.1. 1003.x. | 100 3.1. 120 3.1.
3 mupota | O 0 60 ro.111. 60 ro.111.
nonrora | 120 3.1. 1003.x. | 100 3.1. 120 3.1.
4 mpoTta | 30 ro.m. 30 ro.mm. | 40 ro.1. 40 ro.11.
nonrora | 100 3.1. 80 3.11. 80 3.11. 100 3.1.
5 mpoTa | 50 ro.mm. 50 ro.m. | 60 ro.m. 60 ro.11.
nonrora | 103.x. 0 0 103.x.

104




Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

6 mpoTa | 50 ro.mm. 50 ro.m. | 60 ro.m. 60 ro.111.
qonrora | O 30 B.1. 30 B.1. 0
7 mpoTa | 40 ro.mm. 40 ro.m. | 50 ro.m. 50 ro.111.
mponrora | 30 B.1. 40 B.1. 40 B.11. 30 B.1.
8 mupora | O 0 50 ro.111. 50 ro.111.
qonrora | 203.1. 103.1. 103.1. 20 3.1.
9 mmpora | 10 c.. 10cam. | O 0
monrora | 403.1. 20 3.1. 20 3.1. 40 3.11.
10 mpoTa | 30 c.1. 30cam. | 10 c.m. 10 c.m.
ponrora | 50 3.1. 40 3.11. 40 3.11. 50 3.1.
11 mpoTa | 60 c.. 60 cr. | 30 c.m. 30 c.1.
qonrota | 403.1. 20 3.1. 20 3.1. 40 3.11.
12 mpoTa | 70 c.. 70 cm. | 60 c.m. 60 c.i.
qonrora | 30 3.1. 0 0 30 3.1.
13 mupoTa | 80 c.. 80 cam. | 70 c.u. 70 c.mm.
qonrora | 103.1. 0 0 103.1.
14 mupoTa | 80 c.. 80 cam. | 70 c.m. 70 c.mm.
qonrora | O 10 B.1. 10 B.1. 0
15 mupoTa | 90 c.. 90 cam. | 80 c.. 80 c.i.
qonrora | O 40 B.1. 40 B.1. 0
16 mpoTa | 20 ro.m. 20 ro.m. | 50 ro.m. 50 ro.111.
nosrora | 40 B.4. 90 B.pI. 90 B.pI. 40 B.11.
17 mupora | O 0 20 ro.111. 20 ro.1m1.
nosrora | 60 B.1. 70 B.11. 70 B.11. 60 B.p1.
18 mmpora | 10 c.. 10cam. | O 0
nosrora | 60 B.1. 70 B.11. 70 B.11. 60 B.p1.
19 mpoTa | 40 ro.mm. 40 ro.m. | 60 ro.m. 60 ro.11.
nosrora | 90 B.4. 150 B.n. | 150 B.1. 90 B.p1.
20 mupoTa | 60 ro.mm. 60 ro.m. | 70 ro.mm. 70 10.111.
mponrora | 160 B.1. 180 180 160 ro.1.
21 mupoTa | 60 ro.mm. 60 ro.m. | 70 ro.mm. 70 10.111.
mponrora | 180 1503.1. | 150 3.1. 180
22 mpoTa | 50 ro.m. 50 ro.mm. | 60 ro.m. 60 ro.111.
mponrora | 150 3.1. 1003.1. | 100 3.x. 150 3.1.
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3. 3emaerpsicenust Tuna <KP»

Tabruya 11
NoNe Koopannats! yrinoBeIx TOUEK KBajapaTa
KB. 1 2 3 4
1 mupoTta | 60 c.m. | 60 c.m. | 50 .. 50 c.1.
nosrora | 100B.4. | 110 8.4, | 110 B.1. 100 B.1.
2 mupota | 20cam. | 20 c.m. | 10 c.. 10 c.m.
nosrora | 40 B.4. 60 B.p1. 60 B.p1. 40 B.11.
3 mupota | 30cam. | 30cm. |0 0
nosrora | 20 B.4. 40 B.11. 40 B.11. 20 B.11.
4 mupora | O 0 30 ro.111. 30 ro.111.
JHonrora | 20 B.A. 40 B.11. 40 B.11. 20 B.11.
4. 3emaerpsicenust Tuna «OB»
Tabauya 12
NoNe Koopaunats! yrioBeIx TOUEK KBajapaTa
KB. 1 2 3 4
1 mupora | S0cam. | S50cam. | O 0
nonrora | 1603.0. | 1403.1. | 140 3.7. 160 3.1.
2 mmpoTa | O 0 40 ro.11. 40 ro.111.
nonrora | 1603.1. | 1403.1. | 140 3.1. 160 3.1.
3 mpoTa | 30cam. | 30cam. | O 0
nosrora | 1403.n0. | 1203.n. | 120 3.1 140 3.1.
4 mpoTa | O 0 40 ro.11. 40 ro.11.
nonrora | 1403.0. | 1203.0. | 120 3.1. 140 3.1.
5 mpota | 40 camn. | 40 cmn. | 25 e 25 c..
nonrora | 80 3.1 50 3.11. 50 3.11. 80 3.11.
6 mpoTa | 30 cam. | 30 cm. | 10 c.. 10 c.m.
nonrora | 30 3.1 10 3.5 10 3.5 30 3.11.
7 mpoTa | O 0 40 ro.11. 40 ro.11.
nonrora | O 10 B. 1. 10 B. 1. 0
8 mupoTa | S0 r.m. | 50 po.m. | 70 ro.m. 70 10.111.
noJrora | 40 B.11. 90 B.p1. 90 B.p1. 40 B.11.
9 mmpoTa | O 0 20 ro.11. 20 ro.11.
noJrora | 40 B.11. 60 B.r1. 60 B.r1. 40 B.11.
10 mpoTa | O 0 20 ro.111. 20 ro.111.
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monrora | 80 B.1. 90 B.1. 90 B.1. 80 B.1.
11 mupoTa | 20 0.m. | 20 po.m. | 40 ro.m. 40 ro.111.
noJrora | 90 B.I. 120 B.1. | 120 B.11. 90 B.p1.
12 mupora | 40cam. | 40car. | O 0
mqonrora | 1803.4. | 1603.4. | 160 3.1. 180 3.1.
13 mupora | 40cam. | 40can. | O 0
mponrora | 160 B.1. | 180 180 160 B.1.

Takum 00pa3oM, KaK BUIHO U3 MOJYYEHHBIX PE3yJIbTaTOB, TAPMOHU-
KU, BBISBIICHHBIE B CEHCMHYECKOW aKTUBHOCTH 3eMiieTpsiceHnid ¢ M<7, co-
OTBETCTBYIOT TaKOBBIM B BYJIKAaHHUYECKOW aKkTUBHOCTH. IIpm 3TOM HeoOxo-
MO YYECTb, YTO M3 OOILEro KOJIMYEeCTBa 3eMIIETPSICEHUN Ha 3emiie Ha J0-
0 cinaObIX 3emierpsiceHuit ¢ M<7 mpuxoaurtces 6osiee 95%. Mexay Tem,
Kak m3BecTHO, Oosee 90% ceificMHUYECKOW SHEPTHH BBIACTSACTCS MPH CHIIh-
HBIX 3emuieTpsiceHusix ¢ M>7. [losTomy mpeacTaBuio OOJIBIION HHTEpPEC
M3y4YEHUE 3aKOHOMEPHOCTEN ITPOSIBICHUIN CHIIBHBIX 3€MIIETPSCEHU.

Ha ocHoBaHMM KaTanoroB 3eMJIETpsCEHUMN Obljaa MpPOU3BEIEHA BbI-
oopka 3emierpsicennit ¢ M>7 ¢ 1600 mo 2000 roxsl, mpudem ¢ 1902 1o
2000 ronpl MCHONB30BATIMCH TAK)KE JAHHBIC IO MAarHUTY/AaM CHIIBHBIX 3€M-
neTpsiceHui. bbpll MPOU3BENEH NEPUOJOTPAMMHBIM aHAIM3 YKCIIA CHJIIBbHBIX
3emyieTpsiceHnit Tuma «C» 3a uaTepBaibl Bpemern ¢ 1600 mo 1900 roast u ¢
1600 o 2000 ropr.

Ha puc.29 nokazanbl nepuoaorpamMMbl (CrieKTpalibHbIE TIOTHOCTH)
3emiieTpsiceHuid TUNoB «C», «KP», «OB» nu «OP», BbruncieHHble Ipu pas-
anuHo# umHe ¢puibtpa (1D = 60; 65; 70).

HerpymHo 3aMeTHTh, 9TO Ha BceX 0€3 MCKITIOUEHHUS TEePHOI0Trpam-
Max SIpKO BBIJEJIUIIACh TAPMOHUKA C MIEPHOJIOM B cpeaHeM 45-47 net. Mex-
Iy TEM Ha Iepuojorpammax 3emierpsiceHuil Tunos «C» u «OP» meHee o1-
YETIMBO, HO JIOCTATOYHO OJTHO3HAYHO BBIICISIETCS TapMOHUKA B 29 NIeT mpu
BCEX BapHaHTaxX JUIMHBI QMIbTpa. B meprogorpamMmmax 3eMJIETpsICEHUN TH-
noB «KP» n «OB» rapmonnka B 29-30 net BBIABISETCS MEHEE OHO3HAYHO
U b ipu JummHe Gunsrpa D = 70.

Ha pwuc.30 moka3aHbl meproorpaMMbl YHCIIa CHIIBHBIX 3eMJIeTpsice-
Huit ¢ M > 7. Bpicokoe cXOJICTBO NEPUOAOrpPaMM 3a 00a MHTEpBaJla yKa3bl-
BaeT HA YCTOHYMBOCTH M JOCTOBEPHOCTH MOJYYECHHBIX PE3yIbTaTOB BHE 3a-
BHCHUMOCTH OT JUTMHBI BPEMEHHOTO PsiJia BRIOPAaHHOTO TIEpHO/a BPEMEHH.
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Puc.30. IlepuomorpaMmbl celiCMHUYEeCKOH AKTHBHOCTH [JIsl 3eMJIETPsICeHH
THIOB «C», «KP», «OB» n1 «OP» ¢ M <7, 3a mepuoxa ¢ 1902 no 2000 roap1. D
=60 — 70 nyimHa GpuUILTPA, IPH KOTOPO# PACCYUTHIBAJIMCH MEPHOIOTPAMMBI.

Kak BumHO, Ha TIepuoOrpaMMax OTYETIIMBO BBHIIEIWINCH TPH Tap-
MOHUKH ¢ mepuoaamu 45 er, 33 roga u 22 roja, mpuueM rapMoHuka 33
roja sBiseTrcs 0oee HHTEHCUBHOM, ueM 45 et u 22 roa.

B TO ke Bpems ObUIM pacCUMTaHBI MEPHOAOTPAMMBI YHUCIIA 3eMIle-
TpsiceHu# U BeIenuBIIeiics sHeprun E 3a nmepuox Bpemern ¢ 1902 mo 2000
roasl. Kak BUIHO W3 MeproIorpaMM, OTYETIIMBO BBIICIICHBI IBE TAPMOHUKH
c meproaamMu, B cperHeM 44-45 u 20-22 ner.

Ha nam B3risiz, mosiBiieHue TapMOHUKHU 33 TOJa TIPH U3yYCHUN YHC-
J1a 3eMJICTPSICCHHI 3a UTeNbHBIH nHTepBai BpeMern ¢ 1600 mo 2000 ro st
SBIISICTCS CJICZICTBHEM TIOTPEIIHOCTEH CaMoro Meroja, KOTOPBIA, KaK yKa-
3BIBAJIOCH BBIIIE, MEHEE YPPEKTUBEH, KaK MPU CIUIITKOM MaJIOW JJIMHE Bpe-
MEHHBIX PSJOB, TaK U MPH CIHUIIKOM OOJIBIION UIMHE BPEMEHHOTO PsiJia I10
OTHOIIEHHIO K MTEPHO/IaM BBIJCISIEMBIX TAPMOHHK.
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Takum o0pa3oMm, Kak BUIHO, Ui CHJIBHBIX 3EMJICTPSCECHUHN TakKke
XapaKTepHa IMePUOJINIHOCTD, COJeprKaIIas rapMOHUKH 45 jiet u 22 roja.

R(T)
34 R(T)
s = 48
D
4 4
3 3 23
2 46 =4 2
1 \ 1
ot - .
100 80 60 40 20 2 100 80 60 40 20 —
T T
R(T) R(T)
5 s 42
4 4
3 3
2 2
1 1 o
0 ot =
100 80 60 40 20 T

Puc.31. IlepuomorpaMmbl celiCMHUYECKOH AKTHBHOCTH [JIsl 3eMJIETPsICeHH
tuna «C» ¢ M>7 (60Jiee BbICOKOYACTOTHbIE TAPMOHUKH HE MOKA3aHbI).
N — xommaecTBO 3emierpsicennii; E —sHeprus semierpscenmii

[IpencraBnsier MHTEpEC W3YyYEHHE PACHPEICICHHUS CEUCMUYECKOUN
aKTUBHOCTH B peajbHOM MacmTabe Bpemenu. Ha puc. 31 npuseznen rpaduk
ceficMHuecKoi akTUBHOCTH 3eMieTpsceHuit tTuna «C» ¢ M > 7. Ha rpaduxke
MIPEJICTaBJICHO CIJIAXKEHHOE YHCII0 3eMJIETPSCEHUN BO BPEMEHU.

Kak BUAHO, OTYETIMBO BBIICHAIOTCA LUKIIbI ITOBBIIIEHHOW CEHCMH-
YeCKOH aKTUBHOCTH C TiepuosiaMu 22-28 JieT, MomapHo CrpyninupoBaHHBIE U
obOpasytomue 0oJsiee KpymHbIC IUKIIBI ¢ iepuoaamu 45-55 er.

B rtabmune 13 mpuBeneHbl 3HAYCHHS IEPHOIOB BPEMEHH MEXIY

MaKCUMyMaMH celiCMHUYECKOM AaKTUBHOCTH M OTHOCHTEIBHBIX AMINIATY
IIUKJIOB aKTHUBU3allHH.
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Tabauya 13
NeNe Beanuuna nepuoga 3HayeHHe OTHOCHTEIbHOM
nn mukiaa T (roawi) aMILTUTYABI A
1 34 0,2
2 47 0,1
3 31 0,7
4 41 0,2
5 25 0,3
6 36 0,4
7 32 0,55
8 48 0,5
9 36 3,1
10 0,35
n
33
3
2.5
2 p
1,5
1 ]
0,5 [
0 ﬂﬂ & - - ) .
1600 1640 1680 17200 1760 1800 1840 1880 1920 1960 2000
T
Toawt

Puc.32. I'padpuk ceilicMuyeckoii aKTHBHOCTH 3eMJIETPSACEH U I
THNa «C» ¢ M > 7, 3a nepuoa Bpemenu ¢ 1600 mo 2000 roaswl.
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JInst HarJIITHOCTH, Ha pHC. 32 TPUBEICHBI TpadyKH, OTPaKAIOUIHE
COOTHOUIIEHUS MEPUOJOB U OTHOCUTENBHBIX AMIUIMTYJ IIUKIOB CEHCMMYE-
CKOM aKTUBHOCTH, OTIpeIeJICHHbIE IO CIEAYIOIUM (popMyIam:

Tn—l An-l_

_n-1 1
T A

n

(2.8)

rae. TN — mepuo MeXay MakKCUMyMaMH IUKJIOB CEHCMHYECKOW aKTHBHO-
CTH; AN — OTHOCUTEIbHAS aMIUTUTYAA [IUKJIOB CEICMUYECKON aKTUBHOCTH.

UYepenoBaHue MOJOKHUTEIbHBIX U OTPULIATENbHBIX YacTed rpaukoB Ha-
[JIJTHO TIOKa3bIBAE€T IONEPEMEHHOE BO3pacTaHue U yObIBaHHE IEPHOJIOB
MEXAY MakCUMyMaMH CEHCMUYECKOM aKTUBHOCTH M OTHOCHTENBHBIX aM-
IUTUTY/ LUKJIOB celicMUuYecKoi akTuBHOCTH. B Tabnuue 14 npuseneHs! 3Ha-
YeHHsI COOTHOIIeHU Tnu An.

Tabruya 14

NeNe Th2a/Th 21 An2/An 21
ILII.

1 - 0,28 1

2 0,5 -0,9

3 - 0,24 2,5

4 0,64 -0,3

5 -0,3 -0,3

6 0,13 - 0,21

7 -0,3 0,01

8 0,33 -0,8

9 7,9
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Puc.33. I'padguku, oTpaxawuiue COOTHOMIEHHS EPHOI0B H OTHOCHTEIbHBIX
AMILIMTY/ HHKJIOB CElCMHYeCKOH aKTHBHOCTH /IS 3eMJIeTPsiCeHn i THna «C»,
(a) —rpaduk COOTHOLIEHHI MEXTY TIEPUOIAMH IIUKIIOB
celicMrMYeCcKOl aKTHBHOCTH,

(6) — rpaduK COOTHOIIEHMH OTHOCHTEIBHBIX aMILIUTY/T
LMKJIOB CEICMUYECKON aKTUBHOCTH.

Takum oOpa3oMmM, Ha OCHOBAaHMHM W3YyYEHUsI TPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTEH COBPEMEHHOW CEMCMHUYHOCTU 3eMJIM Hamu
CZEJIaHbl CIICAYIONINE BHIBOIBI:

- celicMHYecKasi aKTUBHOCTh PA3JIMYHBIX T'€OJMHAMHYECKHUX TOSICOB
3emn oONagaeT MUKIWYHOCTHIO, COJEPIKAIICH IUKIBI C TEpPHOJaMU B
cpenHem 22 roaa u 45 ner;
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- HUKJIMYHOCTh CEICMHYECKON aKTUBHOCTH I10 XapaKTePy COBIIAIAET
C TaKOBOM BYJIKAHMYECKOW aKTUBHOCTH;

- B MPOSIBJICHUSX CEHCMHYECKOW AKTUBHOCTH YCTAHOBJIEHA CIIEIYIO-
mas 3aKOHOMEPHOCTh: TIEPUObl BPEMEHU MEXKIY MAaKCUMyMaMH CelCMuyYe-
CKOM aKTHBHOCTH, TakK K€ KaK U OTHOCUTEJIbHbIC aMIUIUTY/Ibl [IUKJIOB aKTH-
BH3aIIUH ITOTIEPEMEHHO BO3PACTAIOT M YOBIBAIOT, TO €CTh YeM OOJIbIIIE TIEPH-
0]l CEHCMHUYECKOr0 3aTHIlIbs, TEM BBILIE CTENEHb MOCIEAYIONIECH aKTUBU3a-
MU CECMUYHOCTU. JTa )K€ 3aKOHOMEPHOCTh HAOJIIO1aeTCA M B BYJIKAHHYE-
CKHX MPOSIBJICHUSIX;

- IUKJIMYHOCTh CHJIBHBIX 3eMJIeTpsiceHuil ¢ M > 7 coBmamaer mo xa-
pakTepy ¢ TaKOBOM CJIa0bIX 3emiieTpsiceHnii c M < 7.

2.4. BOSMOXHOE BJIMSTHUE COJIHEYUHOM AKTUBHOCTHU U
APYI'UX KOCMHUYECKUX ®AKTOPOB HA IPOCTPAHCTBEH-
HO-BPEMEHHOE PACHPEJEJEHUE W3BEP)KEHUM BYJIKA-
HOB " 3EMUIETPSICEHUM

2.4.1. BSAUMOCBSI3b U3BEPKEHUHN BYJIKAHOB U 3EM.IE-
TPACEHU C KOCMUYECKUMHA ®AKTOPAMUA

[leproMYHOCTD 3€MJIETPSCEHUI YacTO CBS3BIBAETCS C Pa3IUYHBIMU
KaK 2HJIOTEHHBIMH, TaK W K30T€HHBIMH (akTopamu. Ha nHam B3rism, uc-
CIIEJOBaHMS IO BBISBIICHUIO CBSI3€H MEXJy NEPUOJUYHOCTBIO celcMuye-
CKOM aKTUBHOCTH W Pa3MYHBIMH (haKTOpaMU MOXKHO Pa3AeiUTh Ha IISTh
OCHOBHBIX HaIlpaBJICHUI:
CBs13b IEPUOJUYHOCTH 3EMJIETPSICEHUH C!
JIyHHO-COTHEUHBIMH NTPUIIUBAMH;
CoHEeYHOH aKTUBHOCTBIO;
YanyiepoBCKUMH KOJICOAHUSIMU,
W3meHeHneM CKOpPOCTH BpaLeHUs 3eMIIH;
ATMOC(hepHBIMU U APYTUMH TPOIIECCAMH.

agrwbdPE

[ToMuMoO BBINIEYKA3aHHBIX, HAM XOTEJIOCHh OBl BBIACIUTDH €IIE OJUH
BAKHBIN (haKTOP, TPABOMEPHOCTh KOTOPOTO HAXOJUT BCE OOJIBINE TOATBEP-
KICHUN. DTO MOJOKEHUE 3eMJIM OTHOCUTENIBHO IpYyruX mianet CoTHEUHOU
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cuCTeEMBI, Tak ke Kak 1 CoJIHEeYHOW CHUCTEMBI B I€JIOM, Ha ["alakTHYeCcKOn
opowure.

CBsi3b_NepHOAMYHOCTH 3eMJIETPSCEHNI ¢ JVHHO-COJHEYHbIMH NPHJIN-
BaMu

W3y4eHuIo CBs3M MEXIy MEPUOJTUYHOCTHIO 3EMIICTPSICCHUI U JIYH-
HO-COJIHEYHBIMU TPWJIMBAMM TOCBSIIEHO HauOoJipliee yuciao pador A.U.
Enbkun, JLLA. Jlareiauna (1985), I1.C. Mareees (1961), M.B. CroBac
(2963), A.P. Baasy (1973), JI.A.Kotron (1926), T.X. Xuarrou (1975),
I1.Xenepapu (1964), JI.Kuomor (1870), K.Haracaa (1973), A.Puiian
(1966, 1968), M.Cumrmcon (1975), N.®.Cumncon (1967), B.J. 3eriep
(1969) u np.

AWM. EnpkuH paccMaTpuBaeT BO3MOXHOCTb BIIMSHHUS JIyHHO-
COJIHEYHBIX IPUIIMBOB Ha CKOPOCTh IpoOLEecca TEKTOHUYECKUX JBUKEHUI
36MHOM KOpBI M Kak CIEJCTBME Ha BO3HUKHOBEHME 3emiieTpsiceHui. Ha
CBSI3b 3€MJIETPSICEHUI C JIyHHO-COJIHEYHBIMU IPUIMBAMU YKa3bIBaeT B psle
pa6or I'.I1. Tampazsu (1958, 1972). B padore JI.A. Jlateiauna (1985) npen-
Jlaraercsi u3y4yaTh NPUIMBHBIE AepOpMaIMi B 30HAX CEHCMOAKTUBHBIX pa3-
JIOMOB C LEJBIO MPOTHO3a 3eMJIETPACEHUM. B wacTHOCTH OTMeuaercs, 4To
€ClIi B pe3yJbTaTe MPOILECCOB, MOArOTaBIMBAIOIINX 3EMIIETPSICEHUE, YIIPY-
rMe XapaKTepPUCTUKH 30HbI pazjioMa U3MEHSIOTCS, 3TO MPUBOJUT K U3MEHE-
HUIO HUHTEHCUBHOCTU IIPUIMBHOM BOJIHBI.

I1.C. MatBeeB u B.I'. ['onmyOunkuii, npoBojis CTaTUCTHYECKUE HC-
ClIeJOBaHUS BIMSHUS NpuianuBooOpasytomux cui JIynsl u CoJiHIa Ha 4acrto-
Ty 3eMJIeTpsiceHUI 3aKaBKa3bs, JAIOT OLIEHKY 3aBUCUMOCTH YaCTOThI 3eMJie-
TpsiceHUM OT cMeHbl (a3 JIyHbl U OT cMeHbl BpeMeHHU rojia. B To xe Bpems
OTMEYAETCsl OTCYTCTBUE CTATUCTHUYECKOM CBSI3U MEXYy NPUIMBHBIM BIIMS-
HueM CoJIHIIA U 4YaCTOTON 3eMJIETPSCEHUH.

B pa6ote M.B. CroBaca (1963) mpuBeaeH 0630p paboT 1Mo uccieno-
BAaHUSAM CBsI3€l CEMCMMUYHOCTU U BYJKaHHU3Ma C Pa3IMUHbIMU KOCMHUYECKU-
MU [IPOLIECCAMHU, B TOM YHUCJIE TYHHO-COJTHEYHBIMU IPUIUBAMU.

Tak, JI.P. BaaBy (1973) Ha ocHOBaHMHU M3y4EeHUS BBICBOOOKICHHOMN
SHEPTUU 3eMJICTPSCEHUI 3a 65 JIeT MPUXOTUT K 3aKIIOYCHHIO O BIUSHUHU
pacnonoxxenus: Hentyna u Ypana no oTHouieHuro kK 3emiie, a TakKe JTyHHO-
COJIHEYHBIX NPUJIMBOB HA CECMUUYECKYIO aKTUBHOCTb.

Ha ne3HaunTenbHOE BIMSHHUE JIYHHO-COJHEUHBIX MPUJIMBOB Ha BO3-
HUKHOBCHHE 3eMyIeTpsiceHnii ykasbpiBaeT M.A.Gugenheim (1961). Psx aBTo-
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poB T.X. Xwuarron (1975), I1.XenepBapu (1964) cuuraror, 4TO MPHIUBBI
SIBIISTOTCSI CITYCKOBBIM MEXAaHHU3MOM Da3psAKH HANPSHKESHWH B HEIpax 3em-
m. OTMedaeTcss TakKe BO3MOXKHOCTH NMPHMEHEHHS 3aBHCUMOCTEH MEXITY
CEMCMUYHOCTBIO U TIPWIIMBHBIMHU SIBJICHUSIMU JIJIS TPOTHO3a 3€MIICTPSICEHHA.

B pa6ote K.HaracaBa (1973) Ha OCHOBaHMHM M3y4CHHS 3eMIIETpSICE-
Huit Smornu ¢ 1926 o 1970 rr. ycTaHOBICHO, YTO I 3eMIIeTpsiCeHU ¢ M
> 6 HabmroMaeTcs Bo3pactaHue 4acToThl Oojiee yeM Ha 30% Bo Bpems mep-
BOU U IocnenHen yersepreit JIyHsl.

ABtopsl paboTel A. Puan (1966, 1968) yka3bIiBaroT Ha BO3MOKHOCTh
BO30Y)KIICHHSI MHKPO3EMJICTPSICCHUI 3E€MHBIMU TpHIMBaMH. B  pabore
M.Cumncon (1975), U.®.Cumriicon (1967), npemnaraercs Gpusndeckuii mMe-
XaHU3M BIIMSHUS HA TEPUOJ TIOBTOPSEMOCTH 3EMIICTPSCEHHH JIYHHO-
COJIHEUHBIX MPHIIMBOB, CBS3aHHBIA C TIEPECEUCHHEM TUIOCKOCTH SKIUITHKH
C HOPMAJIBIO K TUIOCKOCTH pasiioma Tpu 3emierpsicenusx. Crnadast koppens-
nus 3emserpscennit roro-zamana CIIIA u Tonra co BpeMeHeM ITyHHO-
COJIHEYHBIX MPWIMBOB oTMeueHa B padote T.Cumkuu (1981), mo maHHBIM
3emureTpsiceHuii 3a 1966 .

B pa6otax H.II. BynaTtoBoii BeIABUTAETCS MHTEPECHAS UES BIUSHUS
nosioxkeHnit CostHia u JIyHBI Ha IIMPOTHOE paclpeesieHHe CeHCMUYHOCTH
3emun (H.I1. Bynartosa, 2005).

Psnom wuccnenoBarencit  (H.H.Bomoamues, A.H.ITomoponsckuid,
b.B.JleBun, Bi.A.Ilomoponbckuii, 2001) Oblia ycTaHOBIICHA KOPPENSILIUS
TIOSIBIICHUS KPYITHBIX 3€MJICTPSCEHUI cO BpeMeHeM (ha3 HOBOIYHHS W TOJI-
HOJIyHUs. Tak, OHM MPUIIM K BBIBOJY, YTO KPYIHBIE CEPHU 3EMIIETpsCe-
HHif, SITMIEHTPBI KOTOPBIX Pacrosoxkensl Ha mmportax >40°N u >10°S, na-
YMHAIOTCS, KaK MPaBWIO, B JHU, OTCTOSIIME OT BpeMeHH (pa3 HOBOIYHHS
WM TIOJTHOJTYHUS He Oosiee yeM Ha 3 jHsA. K coxaneHuro, aBTOphI He clena-
JIM TIOTIBITKH PACCMOTPETh MEXaHU3M JaHHOTO SIBJICHUS.

CBsi3b IEPUOANMYHOCTH 3eMJICTPSICEHHI C COJTHEUYHOH AKTHBHOCTbLIO

N3yuenuro CBS3M NEPUOJANYHOCTH 3€MIICTPSICEHUIN C COJIHEYHOM aK-
THBHOCTBIO TaKKe MOCBsMieHo MHOro pabot: I'.51. BacuimseBa (1975),
O.B.JlycmanamBuiu (1972, 1977, 1973), A.Cysa (1971), A./l. CutuHCKMit
(1961, 1963, 1966, 1973), II.M. CeriueB (1964), P.D.Tarmes (1985),
B.d.Tananaes (1980), J. Tapauur, M.Tapaunar (1973) u ap. Pasnuunbie
aBTOPBI BBIJIBUTAIOT CYIICCTBEHHO OTJIMYAIOIIUECS APYr OT Japyra (pu3mye-
CKH€ MEXaHU3MBbI 3TOU CBs3U. OHAKO MBI HE Oy/ieM 371eCh OJAPOOHO OCTa-
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HaBJIMBAThCSA Ha 3TOM BOIIPOCE, TaK Kak €My OyJeT MOCBAILIEH CaMOCTOS-
TEJIBbHBIN pa3aeil.

CBsi3b NEePHOIMYHOCTH 3eMJICTPIACeHUH ¢ YaHLJIePOBCKHMM KO0J1e0a-
HUSIMU

Psn uccnenoBareneil CBA3bIBAOT BapUalMi CEHCMUYECKON aKTUBHO-

CTH C BIJIMSHHUEM YaHAJIEPOBCKUX Kosiebanuil momtoca 3emnu: T.Okyna
(1973), I.ITunec (1973), C.K.Pyukopn (1970), C.A.Burtun (1974).
Tak, B padote T.Okyna (1973) ycraHoBiieHa XOpOIIask KOPPEIAIHS MEXKITY
BpPEMEHEM BO3HHKHOBEHUS CHIIBHBIX 3eMJyeTpsiceHuii ¢ M > 8, mpoucxos-
mux B TuxoM okeaHe BOJIM3M CEBEPO-BOCTOYHOM YACTH SMOHCKHUX OCTPO-
BOB U B OXOTCKOM MOpe W M3MEHEHMSMHU TOJIOKEHHUs moiitoca. CrenaHo
MPEIOJI0KEHNE, YTO U3MEHEHHSI TTOJIOKEHHUS TIOJTF0Ca MOTYT MPHUBOJIUTH K
JBYDKEHUSIM 3€MHOHM KOPBI U TIEPEMETIIEHUI0 OKEaHCKUX MAaccC, YTO BHI3BIBAET
repepacnpeieyieHue HanpsHKEHU B 3eMHOM KOpe, TPUBOIAIIEE K CHIIbHBIM
3eMJIeTpsiCeHUsIM. Ha CBSI3b CHIIBHBIX 3€MJICTPSICEHUH C YaHIJICPOBCKUMHU
JBIDKEHUSIMH Takoke ykasbsiBatloT aBTOpbl pabor C.K.Pymkopu (1970),
C.A.Butun (1974).

B pa6ore I1.ITunec (1973) mpeamosiaraeresi, 4YTo0 MEpPexoj YIpyroi
SHEPTHH B YaHIJICPOBCKHE KOJECOAHHS CIIY)KUT CITYCKOBBIM MEXaHH3MOM
IS 3emiieTpsceHuil. [IpuMepHO Takoil ke TOYKH 3pEHHUs MPUICPKUBAKOTCS
aBtopel padoT C.K.Pynkopsu (1970), C.A.Burtun (1974).

B C.K.Pyakopu (1970) mnpearmonaraercsi, 4To BO3HHKAIOIIHE IPH
YaHJUIEPOBCKUX IBIKEHUSIX HAINPSDKCHUS B HIDKHEH MaHTHUU CIY)KaT TPH-
TepHBIM MEXaHU3MOM ISl 3eMJICTPSICEHH, YTO M OOBSICHACT UX KOppEs-
o ¢ aBrokeHneM nosrocoB. [IpuBenenusie C.A.Butunbivm (1974) uccre-
JOBAaHUSI IO COIOCTABJICHUIO KOJHMYECTBA BBIICIUBIICHCS TPH CHIIBHBIX
3eMJICTPSICCHHUSIX SHEPTHH C CYTOYHBIM Jpeiidom morocoB ¢ 1900 mo 1970
rOJbl TO3BOJIMIIO CAETATh BBIBOJ O BBICOKOH KOPPEISIIUN MEXIY IBYMS
auarpaMMamu (32 MCKJIFOUCHHEM KaTacTpO(UYECKOro 3eMIICTPSICEHUS B
Can-®pannucko 1906 roga u Yunuiickoro 3emierpsicenus: 1960 rona).

OnHako OOJIBIIIMHCTBO MCCIIEAOBATENCH MPUACPKUBACTCS 00paTHOM
TOYKH 3pEHUS Ha MEXaHU3M CBSI3U 3eMJICTPSICEHUIN C YaHIJIEPOBCKHUMH KO-
neGanusivu. OHH CYHTAIOT, YTO CHJIbHBIC 3EMIICTPSICEHHSI CaMH SIBIISTIOTCS
ONHOW W3 OCHOBHBIX TPUYMH, BBI3BIBAIOIIMX KOJICOAHUS  TIOJIOCA
JI.Mancunxa (1969), P..Muepcon (1970).
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Kak u3BecTHO, CHIIbHBIE 3€MJIETPSACEHUS IIPOU3BOJAT CYIIIECTBEHHbIE
CMEILIeHHs Macc B Kope ¥ B MaHTuu. Ha ocHoBaHuu 3T0r0 (hakra aenaercs
MIPENIOJIOKEHNE, YTO CBSI3aHHBIE C 3€MJIETPSACEHUSIMU CMEIIEHUs Macc Mpu-
BOJT K U3MEHEHUSIM TEH30pa MHEPLUU 3€MJIM, BbI3bIBAIOIIUM YaH/JIEPOB-
ckue konebanusa. K Omuskum BbeiBojaM mnpuxofdr takke O'Konnenn u
A.JI3eBoHCKUH. JIWIIb HA OCHOBE aHAJIM3a CHIIBHBIX 3emuteTpscernii ¢ 1901
mo 1970 rr. ycraHOBIIEHA KOPPETSAIHS MEXKIYy MEPHOAAMU CEHCMUYECKOM
AKTUBHOCTH M BO3MYILEHHUSMU B aMIUTUTYAaX YaHUIEPOBCKUX KOJeOaHUM.
Haubonpime usmMeHeHusl aMIUIUTY]] YaH/UIEPOBCKUX KosieOaHUM Habioaa-
mch B 1901-1910 rr. ¢ makcumymom B 1954 r., Haumensime —B 1910-1920
IT.

Hccnenyst KOppeislIMOHHYIO CBA3b MEXIY U3MEHEHUSIMU B aMILIH-
Tylle YaHJIEPOBCKUX KOJI€OaHUI M CEHCMUYHOCTHIO 3€MJIM 3a NEPUOJ C
1918 no 1962 rr., P.M.Muepcon (1970) ycraHOBMJI OTYETIMBYIO 3aBUCH-
MOCTb MEXAY YHCIOM TIJIyOOKHMX M IMPOMEXKYTOUYHBIX 3€MJIETPSICEHUH U
JBUKEHHEM I0JIoca. B To e BpeMs KOppessiys aMIUIMTYIbl HyTaluu C
quCIIOM 3emiieTpsicennii ¢ M > 7,5 ssisiercs cnaboii P.1M.Muepcon (1970).

Mexny tem cymectByer psin padot @.A. INaxmen (1973) P.A. Xe-
upouu (1970), X.Konomopu (1976) B KOTOpBIX OmpoBepraercs Jubo IMo-
BEpPraeTrcs COMHEHHUIO CBSI3b 3EMJIETPSCEHUN C YaHMAJIEPOBCKUMH JIBIKE-
nusmu. Tak, B pabore ®.A. [Naxnen (1973) omeHuBaeTcs MOUTHOCTh YaH/I-
JIEPOBCKHUX KOJIEOAHUH, KOTOPbIE MOTJIM BO30YAUTHCS IIPU 3€MIIETPSICEHUSIX,
npoucmeamux ¢ 1904 mo 1964 rr. Iloka3aHo, 4TO BKJIAJ 3€MIIETPSICEHUI
SIBHO HEJIOCTATOYEH JIJIsl TOTO, YTOOBI BO30OYIUTH YaH/JIEPOBCKHUE KOJICOAHUS
C aMIUTUTY/IOU, OTNPECIICHHOW M3 aCTPOHOMHYECKHX HaOmomeHuii. Kpome
TOT0, OLIEHKAa KyMYJISTUBHOTO 3((deKTa cepun CUIbHBIX 3€MIIETPSICEHUI Ha
NBUKEHHE TOJI0Ca MOKAa3bIBAeT, YTO MAKCHUMAaJIbHO BO3MOXHBIM 3ddexT
o0bsicHseT b 12% HabmoqaeMoi aMILTUTY/IbI YaHJICPOBCKOM HYTAIUH,
BIUsHUE atMOc(hepHbIX (aykTanuid O0oJiee 3HAUUTETHHO. CTATUCTUUYECKUN
aHaJIM3 CBS3M MEXIY M3JIOMaMH XO0Ja IOJII0cCa M CHJIbHBIMH 3eMIIeTpsice-
HUSIMH C TIPUMEHEHHEM METOJIOB JWHAMHYECKOTO MPOTPaMMHPOBAHUS,
npoBeeHHbId aBTopamMu P.A. XeupOuu (1970), mokaspiBaeT, 4To UMEETCS
JUIIb HE3HAUMUTENbHAsE U BECbMa HEHAJE)KHas KOPPEJSALUS MEXKIY ITUMHU
SIBIICHUSIMH.

B pa6ote X.Konomopu (1976) ormeuaeTcst, 4TO OIIEHKA celcMHUe-
CKOro MOMeHTa Mg 3eMJIeTpsICEHUH 110 MarHutyae Ms u3MepeHHas Ha Ie-
puoae 20 ¢, ToCTUTAET HACKHIIICHHUS U MEepecTaecT ObITh MEPOIl SHEPTHN HITH
MOMEHTa 3emierpsceHuil. M3-3a 370l omMOKM 3HEprus 3eMIIETPsCEeHUI
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CWIIbHO 3aBblliaerca. Ha camom ke nene, npsimoit 3¢ ekt 3emieTpsiceHuit
Ha MOPSAJOK MEHBIIIE TOTO, KOTOPBIA MOT Obl OOBSICHUTH KoJieOaHust Yan-
jepa.

CBsi3b NEePHOANYHOCTH 3eMJETPSACEHHIT ¢ H3MEHEHHSIMH CKOPOCTH
BpaleHus 3emMan

Ha B03MOkHYIO CBSA3b NEPUOANYHOCTH CEUCMUYECKON aKTUBHOCTH C
BapHalMsIMU YIJIOBOW CKOPOCTH BpallleHUs 3eMJIM yKa3blBaId MHOTHE HC-
cnenosarenu: M.B. Crosac (1962), I'.I1. Tampazsu (1972). Tak, M.B. Cro-
Bac (1962) cumraj, 4TO SHEPTHUs BPAICHUS 3€MIIM UTPpaeT OOJIBIIYIO POJIb B
r€0TEKTOHMYECKUX IPOIIECCax, B HAPYIIEHUU LEIOCTHOCTU 3€MHOU KODBI,
COMPOBOXKIAEMON CHJIBHBIMU 3E€MJIETPSCEHUSMU U BYJIKAHUYECKOW Jes-
TenbHOCThIO. B padote JI.JI. Aunepcon (1974) na marepuaine HaOIOCHUI
¢ Hauazna X|X B. 0 HACTOSIIEro BpEMEHHN YCTAaHOBJIEHA KOPPEISALMS MEKIY
rpadukaMu U3MEHEHHUs CKOPOCTH BpalleHHs] 3eMIu U rpaduKoM, MOKa3bl-
BAIOIIMM SHEPTUI0 3€MJIETPSICEHUN, TPOCYMMHPOBAHHYIO 32 Ka)/ble O JIET
paccMaTpuBaeMoro WHTepBaia BpemeHu. B Hadane XX Beka ObUIO0 OoTMEde-
HO YBEJIMYEHHUE SHEPIrUU 3eMIIETPSICEHHI, COBIABLIEE C 3aMEJICHUEM Bpa-
LICHUS 3EMJIH.

I1.H. Kponotkun u F0.A. Tpane3uukos (1963), Ha 0cHOBE U3y4eHUS
KOPPEJSALUU MEXTy U3MEHEHUSIMU CKOPOCTH BpaIleHHs] 3eMJIM U CyMMap-
HOW JHEpPrueu 3eMIIETPSACEHUH, NPUIIM K BBIBOJY O TECHOM CBS3M ITHX
IIPOLIECCOB.

CBsi3b_NEepHOANYHOCTH 3eMJIETPSICEHNH ¢ aTMOCd_)eDHbIMI/I U _JAPYIrUMH
npoueccamMmm

OnpeneneHHOe BHUMaHUE UCCIEIOBATENIMU YAEISETCS BO3ZMOYKHO-
CTH BBISBJIICHHUS CBSI3M MEXKIY aTMOC(EpPHBIMU MPOILECCAMH U CEHCMUYHO-
creto: S.I. bupdensn (1974), M.I1.3apaiickuii (1975), C.1.3yokoB (1975).
B pa6ote S.I'. Bupdensaa (1974) nokaszaHo CylIeCTBOBAHUE SIUHOMN KOJie-
0aTebHOM CcHCTEMBI 3eMIIHM, OXBaThIBAIOIIEH TBEpAOE Teao 3eMiu (sapo,
MaHTHsI, 3eMHast Kopa), aTMochepy u noHochepy. BaxHyro posis B BO30YyX-
JIeHUU KoJieOaHui 3eMJIM M1 HEpAaBHOMEPHOCTEH €€ BpalleHus, B paboTe OT-
BOJIMUTCSI CECMUYHOCTH. YKa3aHO Ha BO3MOYKHOCTb BO3JICUCTBUSI CEHCMUY-
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HOCTH 3€MJIM 4yepe3 MOCPEJCTBO aKyCTUYECKUX BOJIH Ha COCTOSTHUE HOHO-
cdepbl. YUuThiBasi BBICOKYIO UYBCTBUTEIBLHOCTh HOHOC(EPHI K celicMOaKy-
crudeckuM KosebanusiM, S.I. Bupdenbn (1974) npemiaraer UCnoibp30BaTh
noHOC(epHbIE ABIECHUS ISl IPOTHO3UPOBAHUS 3EMJIETPSCEHUH.

M.I1.3apaiickuii u C.11.3y6koB (1975), u3yuas mocieaoBaTeIbHOCTh
aprepmokoB Counnckoro 3emierpsicenus 4.12.1970 r., oOHapyXuau mpu-
YPOUYEHHOCTh OOJIBIIMHCTBA 04AaroB K ONPEeIECHHOMY BpeMEHU CyTOK. Tak,
oOHapy)XeHa OKOJIOIOJTyICHHAS KOHIICHTPAIHUS ¢ MAKCHMYMaMH 0KoJio 12 u
16 yacoB ¢oHoBBIX 3emueTpsiceHunit ¢ K<9. BrickazaHo mpearnosnoxeHue,
YTO B OCHOBE BBISIBICEHHOI 3aKOHOMEPHOCTHU JIEKUT TPUITEPHOE BO3AEHUCT-
Bue CoJjHIIa Ha HaNpsHKEHHOE COCTOSIHUE 00J1acTell MOJArOTOBKU 3€MIIETPS-
CEHHIA.

Hago oTmeTuTth, YTO BBICKA3BIBAIOTCA TAKXKE IMPENIOJIONKEHUS O
BJIMSIHUU HA CE30HHYIO MEPUOJAUYHOCTD 3€MIIETPSICEHUI BO3MOKHBIX Bapua-
IUA TpaBUTAMOHHON ToctosiHHOW G. Tak, mpoBens CTaTUCTHYECKUE HC-
CIIEIOBaHUS JAHHBIX O YacTOTE 3E€MJIETPACEHUH IO pa3IMYHBIM Mecslam
roga (¢ 1904 no 1965 rr.) I[1.H. Kponotkun u A.E. JItocTUX BBISBHIN Ce-
30HHYIO II€PUOJUYHOCTh. [I0 MHEHUIO aBTOPOB, BEPOATHOM NPUYUHOM IIe-
PUOIUYHOCTH SBJISIETCS U3MEHEHUE paauyca 3eMJIU, CBSI3aHHOE C PENIITUBU-
CTCKUMH U3MEHEHUEM aKTHBHOW IpaBUTAIIMOHHON Macchl 3emun (1974).

HUccnenosanust simoHckux ydeHbix K.Mou (1969) tarxke mo3Boimim
YCTaHOBUTbH CE30HHYIO HEPAaBHOMEPHOCTh B paclpeaeeHUHN 3eMJIETPACEHUI
Bocrounoit fAnonuun. Oka3anoch, 4To ciaabble 3eMIIETPSICEHUS pacIpesierie-
HbI paBHOMEPHO. 3emyieTpsceHus e ¢ M > 7,5 CKOHUEHTpUPOBAHbI B OTpe-
JieNIeHHBIX nHTepBasiax roga. K 6auzkoMy BeiBoy npuxoauT aBtop T. Y1cy
(2971).

Kuraiickue uccnenosarenu 0. Yun-sur u gp. (1974) Ha npumepe
celicMMUYecKH aKTUBHBIX pernoHOB KuTas ycTaHOBUIIHM, UTO BIUSHUE CE30H-
HBIX Bapualui BpalleHus 3eMJIM Ha paclpeesieHue BO BpEMEHHU 3eMIIeTps-
CEHMI 3aBUCUT OT CTPOEHMSI JTAHHOTO PErHoHa.

Takum 00pa3oM, KpaTKUil aHAIN3 CYIIECTBYIOIMMUX HUCCICIOBAHUM 110
BBISIBJICHUIO CBSI3U 3€MJIETPSICEHUI C Pa3IUYHBIMU KOCMUYECKUMHU U T€0JI0-
TMYECKUMH ITpolieccaMu U (akTOpaMu MPUBEI HAC K CIEAYIOIIUM BBIBOJAM:

1. IlpakTyecku Kaxkablii U3 aBTOPOB, MBITAIOIIMICS YCTAaHOBUTD
CBSI3b MEXJy 3€MJIETPSICEHUSIMHU U Pa3IMUHBIMU MPOIIECCAMHU, pacCMaTpUBa-
€T 3Ty CBSA3b B OTPHIBE OT JAPYIMX MPOIECCOB, TEM CaMbIM, OT/AaBasi Mpe.-
MOYTEHUE BBIOPAHHOMY UM (DaKTOPY, KAK OCHOBHOMY.
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2. BBIBOJBI Pa3MUYHBIX HCCIENOBATEICH MPOTHBOPEUUBBI, TaK Kak
TOBOPS O CBSI3X 3€MJIETPSACEHUI C APYrUMH IIpoLieccaMH, B 00IIel cucreme
CTOXacTU4YeCKON MH(pOopMaluK BIOMPAIOTCS T€ TAPMOHUKHU, KOTOpbIE OoJiee
BCEro MOJXOJAT JUIsl 00bCHEHUSI BEIOpAaHHON aBTOPOM MOJIENIM MEXaHU3Ma
B3aMMOCBS3U. JTO CBS3aHO, HA HAalll B3IV, C HECOBEPLUIEHCTBOM METO0-
JIOTUYECKUX MOAXO0JI0B U MPUMEHSEMOTO IPU BBISBICHUM CKPBITHIX IEPHO-
JUYHOCTEN MaTteMarudeckoro ammapara. Kak u3BecTHO, MpUMEHsISI B METO-
JaX BBISIBJICHUS CKPBITBIX MEPUOJUYHOCTEN T€ WM MHbIE (QUIBTPHI, TO1aB-
JISIOUIME TAPMOHUKHU OIPEAEICHHBIX YacTOT, MOKHO BBIJICIIUTh TAPMOHUKH,
OTpakarollye MOMEXH, MOJIaBUB IIPU 3TOM IOJIE3HBIN CUTHANI. DTH aCHEKThI
60see noApoOHO ObUIM PACCMOTPEHBI B MPEABIAYIINX pa3aesax.

3. Ha nmam B3risa, Ha oOmmii X0 re0IMHAMAYECKUX COOBITUI, OT-
pPaKEHHEM KOTOPBIX SIBJISIFOTCSI KaK M3BEPKEHUS BYJKAaHOB, TaK U 3eMJIETpS-
CEHMsI, OKa3bIBAIOT BIIMSIHUE, B TOM WJIM MHOW CTENEHM, BCE BbILIETIEPEUNC-
JICHHbIE 3€MHbIE M KOCMUYECKHE (DAaKTOPbI, BKIIOYAs JIYHHO-COJIHEYHbIE
MPWJINBBI, COJHEYHYIO aKTUBHOCTb, YaH]JIEPOBCKUE KOJeOaHUs, HEpPaBHO-
MEPHOCTh CYTOYHOTO BpallleHus 3eMiiH, aTMOcC(epHbIe SBJIECHUS, PacIoio-
xeHue miaHeT. [lpuuem, kak HaM IpescTaBiseTcs], CBA3b 3Ta HE OJIHOCTO-
pOHH:A, a B3auMHas. KaJIplil U3 yKa3aHHBIX IPOLIECCOB TAKXKE B OIpese-
JICHHOW CTENEeHHU UCHBITHIBAET BIIUSHUE APYTUX MPOLECCOB U, B CBOIO OYe-
pellb, caM OKa3bIBAET HA HUX OMNpPEEICHHOE BIUsHUE. KpoMe TOro, Kakapli
U3 MPOLIECCOB 00JIaZIaeT CaMOCTOSATEIbHON MEPUOJUUYHOCTHIO, OTIMYHON OT
MEPUOIUYHOCTH JIPYrUX IpoueccoB. Takum 00pa3oM, OrpOMHOE MHOYKECTBO
(bakTOpoOB, ONpPE/IEICHHBIM 00pa30M BIUSIOLIMX JIPYr Ha Jpyra, o0pas3yoor
CJIOKHEUIITYI0 CHUCTEMY. DJTa CHCTeMa MOAYUHSIETCS OMPEISICHHBIM 3aKO-
HOMEPHOCTSIM CBOMX IpPOSBIIEHUH, 00pa3yroIIMMCs B pe3yJbTaTe HaloXKe-
HUS B3aUMOBIIMSHUS Pa3IM4HbIX (DakTopoB. B 3TOM pesynbTupyromei cuc-
TEME€ MOTYT MOSIBUTHCS MEPUOJUYHOCTH, HUKAK HE CBSI3AHHBIE C KaKHUM-
100 U3 ee 3JIEMEHTOB B OTJEIbHOCTH, HO SIBJISIFOLUECS CIIECTBUEM HAJIO-
KEHUS Pa3IMYHbIX (PAKTOPOB.

2.4.2. COJHEYUHAS AKTUBHOCTbD

HauOoiiee akTHUBHBIM M3 BCEX KOCMHYECKHUX OOBEKTOB, BO3IEHCT-
BYIOIIMX Ha Hamly raHery, sBiuserca Connue. [laxe npuOau3uTenbHbIE
OLCHKM IIOKa3bIBAIOT, YTO 3aIllaCOB TCPMOAACPHOIO TOINIMBA B HEIAPAX
ConHLa 10CTaTOYHO Ui TOTO, YTOOBI MOJJEPKUBATH €r0 (PU3NYECKOE CO-
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CcTOsIHHEe Hem3MeHHbIM B TedeHue 10™ mer. CONHIE €KErofHO H3IydaeT
SHepruio, paBHyio 3x10® kau, SBISACH HCTOYHUKOM IMOIHOTO SIEKTPOMAT-
HUTHOTO M3JTYYEHUS U MEXKIUIAHETHOTO 00JIaKa IIa3Mbl, OBICTPBIX DIIEKTPO-
HOB, COJTHEUHBIX KOCMHUYECKUX JTy9ed U T.1.

HauGonpuras sneprus tepsiercst CoiaHIEM B BUJIE BOJHOBOTO H3IIY-
yenus FO.M. Burunckuit (1972, 1973, 1983), O.I'. lllamuna (1981). Io-
HBIN TIOTOK PHEPruu, n3iydaeMbiii COTHIIEM B MPOCTPAHCTBO, OMIPEACIISACTCS
AKCTIEPUMEHTAIBHO, KCXO/IS U3 TTOTOKA DHEPTUH, IIPUXOIANIETO HA SHHUILY
IUIONIA 3€MHOM TOBEPXHOCTHM W HA3bIBAETCA COJHEYHOW MOCTOSIHHOM
(coHedHast MTOCTOSIHHASL B cpejHeM paBHa 1,95 Kai/cM>*MHH), M OKOJO
1360 Br/m%, E.A. Maxkaposa (1972), mpudeM MOJHBIA MOTOK JyYHCTOI
sueprun paser 3,8x10%° Jix/c. Macca Connua pasaa M = 1,9891x10% kr.
Cpennss miotHocth CosHIIA paBHA 1,41x10% xr/m®, IIpUYeM OT LEHTpa 110
paccrostaus I' = 0,8R Conrne conepxut 0,99 cBoeit Macchl, MOATOMY BOJIHU-
3u nosepxuoctd (I = 0,995R) ero ImIOTHOCTH cocTasisier Beero 2x1072
kr/m>. Cumraercsi, uto Temmeparypa B nenrpe Connna pasxa 13,6x10° K,
mrotHoCTh — 98x10* kr/M®, maBnenne — 2x10™ o Buruuckuit (1976), Ma-
kapoBa (1972), U.B. Kosanesckuii (1976). 13 nenp CosnHila K IOBEPXHOCTH
TEIUIOBAsl PHEPTHS MEPEHOCUTCS JBYMS IYTSAMH — DJIEKTPOMArHUTHBIM W3-
JIydeHHEM M KOHBEKIUeil. B Bepxuux crosix, Ha riyouse 10° M ot moepx-
HOCTH, SHEPTHs IEPEHOCUTCSI, B OCHOBHOM, KOHBEKTUBHBIM TTyTeM. CBepxy
KOHBEKTHBHAsl 30Ha orpaHmumBaercsi dortochepoit Tommmuon 4x10° M, ¢
temmeparypoii 6000 K. Cnoii Hax doTtochepoit HazpBaOT XpoMochepoi,
HaJl KOTOPOM pPacHoJIOKE€Ha COJHEYHAss KOpPOHAa C TEMIIEPATypou 10° K. B
COJTHEYHOW KOpPOHE M BEpXHeW Xpomocdepe o0pa3yroTcs PEHTICHOBCKOE
uznyuenue u paauomsnydenue B.M. Kcenes (1980). [Ipu3Hakom ycuieHust
COJTHEYHOW aKTHBHOCTH CIY)KHUT TOSIBIICHHE Ha €ro IMOBEPXHOCTH COJHEY-
HeIX maTeH. B 1908 roxy Xeiin oOHapyXwi1, 4TO MSATHA 00JIAAal0T MarHuT-
HBIM TIOJIeM, HampsbkeHHOCTh kKoToporo gocturaer 2000 - 4000 raycce, B TO
BpeMsi KaK HaIpsDKEHHOCTHh o0miero MarauTHoro mosisi CoJiHIIa He MPEeBbI-
mraet oauH raycce A.JI. UmxkeBckuit (1968). [1aTtHa B Ha4ajge COTHEYHOTO
nuKia nosisisiorest Ha mmporax 300 - 40°, cMemmasch 3aTeM K 3KBATOPY C
Iora U C ceBepa, JOCTUTAasi MaKCHMAJILHOTO YHCIa OKOJIO 10° - 200, rnocie
4ero 4ucio maTeH ymensimaercs B.M. Kcenes (1980).

Kak moka3pIBaloT pe3yibTaThl HMCCICIOBAHHUN, MPOJIOIDKUTEIh-
HOCTB Jipeiipa COTHEUHBIX MATEH K 3KBAaTOPY paBHa, npuMmepHo, 11 rogam. B
KOHIIe Kaxaoro 1l-neTHero mukia MEpUAMOHAIBHOE TI0JIe Y TIOJIFOCOB Me-
HSIET CBOIO MOJSIPHOCTh. Takum 0Opazom, MarHUTHBIN UK CoJIHIIA paBeH
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22 ropam. DaKkT U3MEHECHUS YHCJIA COJIHCYHBIX IISITEH CO CpPEeIHEH MepHo-
TUYHOCTHIO 11 jier ObUT yCTAaHOBJIEH B CEpEeIMHE MPOIUIOTO croneTus I.
[Isa6e u P. Bonbdom. I'. baodkok u P. Jletiton (1961), (1969) npemioxuiu
MOJIeNb, OOBSACHSIONIYI0 HAIWYHE 22-JIETHEr0 MAarHUTHOTO COJIHEYHOTO
nukia. [lo X MHEHHWIO, BCIUIBIBAHWE MAarHUTHOW CHJIOBOM TPYOKH K I10-
BEPXHOCTH (poTOChephl CONMPOBOKIAAECTCA TNOSBIECHUEM BHAuyajlie OJHOTO
MATHA — BEAYILEro, a 3aTeM — Broporo. B cocennux 11-neTHuX nuxiax mno-
JIIPHOCTH BEIYIIUX MSITCH UMEET Pa3HBIN 3HAK.

Onuum u3 HanboJsiee pacHpPOCTPAHEHHBIX MHIEKCOB COJIHEYHOM aK-
TUBHOCTH SIBJISIETCSI OTHOCUTEIBHOE YHCIO COJHEUYHBIX maTeH. P.Boubd
MPEVIOKUI ONPENENATh MHIEKC COJHEYHOM aKTUBHOCTH IO ClEAYoUIei

bopmyme:
W=k (1l0g+f) (2.9

rae W — gucno Bounbda; g — 4rciio rpymi msaTeH Ha BUIUMOM COJTHEYHOM
aucke; f —uucno nsaTeH (BKIIKOYAs siIpa M MOPbI) BO BCEX rpyImax. 3Haue-
Hue Kod(p(uUreHTa K 3aBUCUT OT MHOTMX (PaKTOpOB, BKIIIOYAsi OCOOEHHO-
CTH METOJUKH HAOJIOJCHHUH, YCIOBHI BUAUMOCTA B MOMCHT HaOJIIOICHUS,
MHIUBUIYaIbHBIX 0COOEHHOCTEN HabMoaTeNs u ap.

JIpyruM HWHIEKCOM COJIHEYHOW AKTUBHOCTU SIBJISACTCS CyMMapHas
IUTONIA/(b COJIHEYHBIX IMSATCH, UCIIPABIICHHAS 32 MEPCICKTUBHOE COKPAICHUE
o hopmye:
rae S—iomanes 1-ro natHa; 6 = arc Sin (i/R); R — paguyc BuaumMoro

S=4 SS.
| (2.10)

COJIHEYHOI'O JIUCKA; [| - PACCTOSIHAE OT €ro IIEHTPa JI0 PacCMaTPUBACMOTO
ISITHA.

Mexay Su W cymecTByeT ctaTUCTHUYECKAs CBS3b ¢ Kod(pduImeH-
toM koppessiiuu +0,85 B.M. Kcenes (1980). Vpasuenue perpeccuun S u W
umeert Buj FO.U. Butunckuii (1976):

S=167W (2.12)
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CymecTByeT eme HECKOJBKO WHAEKCOB COJHEYHOW aKTHBHOCTH,
paccmoTpenHbix B padore FO.U. Butunckoro (1973).

Ha puc. 34 npuBenen rpaduk m3menenuii uucen Bonbga ¢ 1749 r.
no 2000r.

200

150

100+

504 A \

1600 1625 1660 1675 1700
200

1850

100

1700 1725 1750 1775 1800

200

150

100+

1800 1825 1850 1876 15900
200

160+

1004

504 ,
4 20
o . T
1800 1825 1850 1978 2000

Puc. 34. 'padpuk n3menenns uncen Boangpa (W).
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OOwenpuHsITa HyMepalus OJMHHAAUATUICTHUX IUKJIOB COJIHEYHOMN
aKTUBHOCTH, B KOTOpPOHl HyJeBOil Homep mpucBoeH ll-nmetHemy HUKIY C
MakcuManbHBIM 3HaueHueM B 1750 romy. CpenHsist mpoaoJnKUTebHOCTh 11-
neTHero mukia cuurtaercs paBHod 11,1 roma. Omnako mmmrensHOCTH 11-
JIETHETO LIMKJIA CYIIECTBEHHO BapbHpPYyeT B PEaIbHOCTH, IPUYEM IIPU OIpe-
JETICHUH TI0 ATI0XaM MHUHHUMYMOB TIepHO] IMKIOB BapbpupyeT ot 9,0 no 13,6
JeT, a mo 3moxaMm MakcumymoB ot 7,3 o 17,1 roma O.M. BurnHckwmii
(2976).

Ha puc. 35 nmokazan cniekTp u3MeHnenui ancen Bosibda ¢ 1749 ronma
o 1974 rox o manubiM pabotel B.M. Kucesnesa (1980). B criektpe oTuer-
JUBO BBIISISIOTCS TapMoHuMku ¢ nepuomamu 8,3; 9,8; 10,8; 25,6; 87,0.
CriektpanbHblil aHanu3 yucen Bonbga MeTo1oM MakCUMalbHON SHTPOIUHU
MO3BOJIMJI OOHApYXUTh O0Jiee TOHKYIO CTpyKTypy ll-nernero nukia B pa-
6ote X.P. Pagocku (1975). Kak BugHO, HanboJIee OTYCTIMBO B CIIEKTPE BbI-
nensiercss 11-meTHU MK W MEHee HAAeKHO 22-JIETHHUH, COOTBETCTBYIO-
Uit rapmonuke 25,6 roja.

L+ 0.05 o.AD .45
f:' roa™"

Puc.35. Cnektp u3menenuii yncesn Boanpa (W)

B pabotax H.C.[I>xammiosa, B.H. OpaeBckoro npeioxen gpusnyie-
CKHIl MEXaHH3M, C TIOMOIIBI0 KOTOPOTO IMUKIMYECKass aKTUBHOCTH CoiHIIa
paccMaTpuBaeTcs, Kak MposiBIEHUE COOCTBEHHBIX KoJsieOaHui Bcero CouH-
na. B wactHOCTH, MOKa3zaHO, 4TO MeXIy HeHTpoM COJIHIIA U OCHOBaHUEM
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KOHBEKTHBHOM 30HBI 00pa3yeTcsi CBOCOOpa3HBIM pe30HATOP ISl HU3KOYAC-
TOTHBIX BUXPEBBIX BOJIH TUNa PoccOu. B mutockocTi Mepuanana 3TH BOJHBI
00pa3yroTcst MEXy 9KBATOPOM M CPEAHUMU IIUPOTAMHU. Y UYCHBIMH HaWJIeH
Ha0Op COOCTBEHHBIX YaCTOT 3TOTO PE30HATOPa, KOTOPBI coxepkut 11-22-
neruue nepuosl (H.C.[xanmunos, B.H.Opaesckuii, 2000).

B 10 xe Bpems, eciin Hanmnuue 11-neTHUX U 22-1eTHUX IUKIIOB COJI-
HEYHOW aKTUBHOCTH NPU3HAHO MHOTHMH HCCIIEAOBATEISIMU, TO IHKIIBI C
0oJiee [UTMTENBHBIMY TIEPUOJAMH BBI3BIBAIOT MHOTO CHOPOB. DTO CBSI3aHO C
HEHAJIS)KHOCTHIO TaHHBIX HAOOACHUH 332 COJIHEYHON aKTHBHOCTHIO HA TITy-
ouny 6omnee yem 200 ner.

J1.1lloBe Ha OCHOBE aHaNIM3a UCTOPUUYECKUX CBEJICHUM O HAOIIOICHU-
SIX COJHEUHBIX TISITEH W TMOJIAPHBIX CHUSHUN NMPUBOAWUT JAHHBIC, ITO3BOJISIO-
M€ Ka4eCTBEHHO CYIUTh 00 M3MEHEHHSX COJIHEYHOW aKTHBHOCTH 3a TIO-
cnenare 2000 set, FO.U. Butunckuii (1973). lanusie /. IlloBe monarsep-
KJIAIOT PEaJbHOCTh HAIMYHS B U3MEHEHUsX urcen Bonbda nukia ¢ nepuo-
nom 80-90 niet, a TakyKe MO3BOJISIFOT BBIICIUTH IIHKII CO CPETHEH MPOI0IIKHU-
TenbHOCThIO 554 rona, 0. 1. Butunckwuii (1976).

[TombITKa YCTAaHOBHUTH TaKyl XapaKTEPUCTUKY COJTHEYHON aKTHBHO-
CTH, B KOTOpO# He npeobinanana Obl 11-neTHss NUKIMYHOCTD, ObliIa ceTaHa
A. Croiiko u H. Croiiko (1969). iMu ObUTH HUCIIOB30BAHBI IS XapaKTepH-
CTHKH COJTHEYHON aKTHBHOCTH 3HAYECHHSI TUIOMIAAN KOPOTKO KHUBYIIUX COJI-
HeuHBIX TsTeH W1, n3MeHeHust KoTopsix 3a Bpems ¢ 1900 mo 1963 rr. Obutn
COIOCTABJICHbI C BapHalMIMHU CYTOYHOTO BparieHus 3emun (puc.35). Dtu
nBa siBeHus koppenupytores ¢ K = (+08); (+09).

HakoneHHbI OOIMPHBIA 3KCIEPUMEHTANBHBI U TEOPETUYECKUI
MaTtepran 0 3aKOHOMEPHOCTAX MPOSIBIICHUI COJIHEYHOW aKTUBHOCTH MO3BO-
JSIeT MPOBECTH CTATHCTHYECKUE COMOCTABJICHUS OTACIBHBIX MPOSBICHUIH
TEKTOHMYECKOH aKTUBHOCTH 3€MJIM C MapaMeTpaMH COJHEYHOH aKTHBHO-
CTH.

B mocrnexnHue AecsATHIICTHS CTANIO OYEBHIHBIM, YTO 3HAYUMOCTD
BiusiHASE COJIHEYHOW aKTMBHOCTH HAa 3€MHBIE MPOIECCHI 3HAYUTEIBHO 00-
LIMpHEE U IIyOXKe, YyeM paHee npejacraBisuiock. Tak Bragumupckuit b.M.
(2002) B cBoeii paboTe MbITacTCs, HAa HAIl B3IJIS, BIIOJHE MPAaBOMEPHO,
YBSI3aTh MHOTHE BBICOKOUYBCTBUTEIbHBIC (PU3MUECKHE W XUMUYECKUE TIPO-
1eCCchl Ha 3eMJIe C BIIMSHUEM Pa3IMYHBIX KOMIIOHEHTOB COJTHEYHOW aKTHB-
HocTu. [IpuBOAATCS MHTEPECHBIE TPUMEPHI BIUSHUS TeTHOCHEpHBIX Tapa-
METPOB Ha TEXHOT'CHHBIE MTPOIIECCHI.

125



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

2.4.3. BO3SMOXHOE BJIMSIHUE COJTHEYHOM AKTUBHOCTH
HA U3BEPXEHMUS BYJKAHOB

[TonbITKM BBISBICHUS] CTATUCTUYECKOMN CBS3M MEXAY COJIHEYHOM ak-
TUBHOCTBIO U BYJIKAHHYECKUMH IPOSIBIICHUSAMU OBLIU CIENaHbl B pse pa-
oot A.M. AoaypaxmanoB (1976), H.K. Bymun (1982), S.A. Tamxues
(1985), 111.®.Mextues, D.H. Xamunos (1984, 1985), C.B. L{upeins (2002).

Tak, A.1. Abnypaxmanos (1976), I1.I1. dupcroB u B.A. [llupokos
BBICKA3aJli MPEIIOJOKEHNE O CBA3M BYJIKaHMYECKUX H3BepkeHuit ¢ 11-
JIETHEW LMKIWYHOCTHIO COJTHEYHOM aKTUBHOCTH. [I0 MHEHHIO aBTOpOB, TO-
Ibl, HEOJIAronmpUsITHBIE JUIsl M3BEPKEHHM BYIKAHOB, JIEKAaT B OKPECTHOCTHU
MakCUMyMa COJIHEYHOW aKTHUBHOCTH, TOrJa Kak Haubosee OiaronpusTHbIE
U1 U3BEP>KEHUMN TOJIbl JIeKAT BOJIM3U MUHUMYMa COJIHEYHOW aKTUBHOCTH, B
OCHOBHOM, B CE€pE/IMHE U KOHIIE CIaJa COJIHEUHbIX LUKIOB A.M. AGnypax-
manoB (1976).

b.M. BanseB u np. Ha OCHOBE M3Y4YEHHS ACSATEIBHOCTH TPA3EBOTO
Byakana Axrtana (I'py3us) OpUILIK K BHIBOJIY O CYIIECTBOBAHUHM CTATUCTH-
YeCKH JOCTOBEPHON CBSI3U aKTUBHOCTHU IPSI3€BOr0 ByJKaHa AXTajna C COJI-
HeuHoU aktuBHOCTHIO, H.K. Bynun (1982).

OpHako pe3yapTaThl ATHX HCCIEIOBAHUN OTpa)KalOT aKTUBHOCTh
I'PSA3EBbIX BYJKAHOB JIUIIbL TOJBKO OJHOTO HEOOJBIIOTO pailoHa Hamlel 1ia-
HeThl. llpencraBnser omnpeneraeHHbIH HHTEPEC BBISBICHUE CBA3H MEXAY
NeSITENIbHOCTBIO TPSA3EBBIX BYJIKAHOB MHUPA U COJHEUHON aKTUBHOCTBIO, KO-
TOpast B OOJIbIIEH CTENIEHN OTPa3UT CIIeUU(UKY COTHEUHO-3EMHBIX CBS3EH.

JIy1s1 BBISIBJIIEHHSI BOBMOKHOM CBSI3U MEXAY COJTHEYHOW aKTHUBHOCTBIO
U JIeATENbHOCTBIO TPSA3EBBIX BYJIKAHOB MUpPa, HAMU OBLIM MPOAHAIU3UPOBA-
HbI JaHHbIE 00 U3BEPKEHUSIX KPYIMHEHIINX I'PA3EBBIX BYJIKAaHOB MHUpA U I10-
CTpoeH rpaduk, XapakTepU3yIOIIUA HU3MEHEHUE TIpSI3eBYJIKAHUYECKOM aK-
TUBHOCTH BO BpeMeHH. [Ipu moctpoeHnn ncnoiabs3oBansl gqanHsie 6onee 300
U3BEPKEHUI BYJIIKAHOB MUPA.

ComnocraBiieHue NOCTPOEHHOTO TpaduKa rpsi3eBYJIKaHUYECKON ak-
TUBHOCTH ¢ unciamu Bonbda, xapakrepusyromumu 11-neTHuil nuki cos-
HEYHOH aKTHBHOCTH, MOKa3ayno, 4ro 9-12-meTHre mepuoabl Tps3eBYIKaHU-
YeCKOM aKTUBHOCTH, B OCHOBHOM, coBHayiu ¢ 1l-neTHUMM LMKIaMHU COJI-
HEYHO# akTuBHOCTH (pHC. 36).
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Puc. 36. U3MeHeHUe IINTETBLHOCTH CYTOK ¢ HCKJIIOYEHHBIM JIMHEHBIM TPeH-
A0M (CIJIOIIHAS JIMHUSI) U YK CeJl KOPOTKOKUBYIINX COJTHEYHBIX MATEH (MyHK-
THPHAsi JTUHHS) 10 TaHHBbIM padoThl A.Croiika (1969).

TakuM 006pazoM, MOBBIIIEHUIO COJIHEYHON aKTUBHOCTU COOTBETCTBY-
€T IOBBIIICHUE AKTUBHOCTU TIpA3€BbIX ByJKaHOB wmupa III.d.Mexrtues,
3.H.Xamumos (1984, 1985).

Kak 6b110 yKa3aHO B mpeblayIeM pa3felie, BCe I'PSI3eBble BYJIKaHBI
pacroioKeHsl B 30HaX 3aBapulKoro-beHboda u, ciiegoBaTelbHO, OTpaxa-
10T JESTEIbHOCTh MPOLIECCOB CYOAYKIIHH, T.€. MOBBIIICHUIO COJIHEYHON akK-
TUBHOCTH COOTBETCTBYET aKTHUBHU3ALIUS ITPOLIECCOB CYOIYKIUH.

Kak oTmeuanoch BblllI€, MOMBITKA BBISBUTH CBSI3b MEXAY aKTHBHO-
cthto CoNHIIAa U J1eATENbHOCThI0O MarMaTHUECKUX BYJIKAHOB, Obla caejaHa
psaoM ydeHbIx. OJJHAKO MpPU ATOM HE YUUTHIBAJIOCH, YTO BYJKAHBI JEISATCS
Ha IeoJIMHaMUYHbIE THUIIbI, U KaXIbIH TUIl BYJIKAHOB OTPAaXaeT AEATElb-
HOCTb Pa3JIMYHbIX MPOLIECCOB: ByJKaHbl THUMAa C — XapaKTepu3yroT Ipolec-
cbl ckaTHs 3emitn (3a cueT cyOayKIMu); ByJIKaHbl TUIA P — XapakTepu3yor
MPOLIECCHI PACTsDKeHHs 3eMin (3a cueT cripenunra). Takum oOpas3om, renas
BBIBOJIBI O IEPHOJIaX aKTUBU3AIMM BYJIKAaHOB Ha OCHOBe oOuiero rpaduka
aKTUBU3AIMH Ul BCEX TUIIOB BYJIKAHOB, UCCIIEIOBATENN UCXOAAT U3 MpPE-
MOJIOKEHUSI OJIHOBPEMEHHOCTH BYJIKAHOB, HCCIEAOBATEIN HCXOJAT U3
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MIPENIOJIOKEHUST OJHOBPEMEHHOCTH IPOLIECCOB CKAaTUSl M PACIIUPEHUS
3emJid, BCIIEJICTBUE YETO COXPAHIETCS] HEU3MEHHBIM U PajiycC.
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Puc.37. ConocraBienne rpaguKoB COTHEYHOI H
Ipsi3eBYJIKAHMYECKON AaKTUBHOCTH.
| — rpaduk rps3eByIKaHINYECKON aKTUBHOCTH;
I1- rpaduk comreunoi akruHoCTH (urciia Bonbda)
N - YCPEIHEHHOE YHUCIIO U3BEPIKECHUM.

Jlnst BBISICHEHHsT HanOoJiee 0ObEKTUBHOW KapTHUHBI B JCATEIBHOCTH
MarmMaTU4eCcKuX BYJIKAHOB OBUIM COCTAaBJICHBI IPaUKU B OTICIBHOCTH IS
BynkaHoB TuroB C u P.

Karamorn m3BepKeHMI MarMaTHYeCKUX BYJIKAHOB MHpPa HACUHUTHI-
BatoT okojio 1000 neiicTByromux BynkanoB. He3aBrucumMo oT cuctemsl cOopa
uHbopMaMi 00 M3BEPKEHUAX ITUX BYJIKAHOB HE CYIIECTBYET TapaHTHHU
TOTO, YTO 3a MPAaKTHYeCKH OOO3PUMBIA CPOK B Karajorax OoToOpaHa BCS
uMmeromasicss nHpopmanus o0 M3BEp)KEHUSIX ByJIkaHOB mmupa. [lotepu uH-
¢dbopmanuu HEM30€KHBI, HO B OOLIEM CIy4ae OHM HOCST CIy4alHbIN Xapak-
Tep.

st TOoro, 94Tto0Bl MAaKCHMAJIbHO COKPATHTh BIMSIHAE BO3MOYHBIX
notepb uHpopMaluu, ObUIM 0TOOpaHbl JaHHbIE 00 W3BEP)KEHUAX BYJIKAHOB
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32 OTHOCHTEJIBHO KOPOTKHH MpomMexyTok Bpemenu (¢ 1850 r. mo 2000 r.),
TOr/Ia KaKk B KaTajorax IMPUBEICHBI JaHHbIC MO W3BEPIKEHHUSM BYJIKAHOB C
1500 roma o Hamiei Spbl 0 HACTOSIIIIEEe BPEMS.

W3y4yeHne akTUBHOCTH MarMaTHYeCKUX BYJIKaHOB Tuma C 1M03BOJIH-
JI0 BBISIBUTH OTIPE/ICIICHHYIO IEPHOIMYHOCTD B UX M3Bep)keHMsx. Hanboee
OTYETJIMBO BhIICTMINCh 9-15 — JeTHUE LUKIIBI TOBBIIICHHOW aKTUBHOCTH
MarMaTH4YeCKUX BYJIKAHOB.

Kak BumHO 13 puc. 38, nmepuo/ bl MOBBIIICHHOW aKTHBHOCTH BYJIKa-
HOB Tuna C B OCHOBHOM COBIaAal0T ¢ 11 — 1eTHUMH neproaaMy MOBBIILIEH-
Hoii aktuBHOCTH CosHila. B TO jxe Bpems, comocraBieHue rpaguka aKTHB-
HOCTH BYJIKaHOB THIIA P ¢ rpad)ukoM COTHEYHOW aKTUBHOCTH MPUBEINIO HAC K
MPOTHUBOIOJIOKHBIM 3akitoueHussM. C yBEJIMYEHHUEM COJHEYHOW aKTUBHO-
CTHU TIOHIKACTCS] aKTUBHOCTD ByJKaHOB Tuna P (puc. 39).
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Puc.38. ConocraBienne rpad)uKkoB aKTUBHOCTH BYJIKAHOB
THna “C” u COTHEeYHOH aKTHBHOCTH.
| — rpaduk aKTUBHOCTH BYJIKAaHOB THIIA «C>;
Il — rpacduk conHeuHOW aKTHBHOCTH.

[Tony4yeHHbIe pe3ynbTaThl MO3BOJIAIOT ClIEJIaTh BBIBOJ, YTO B IEPHO-
Jbl TIOBBIIIECHUS COJHEYHONW AKTUBHOCTH ITOBBIIIAETCS AKTUBHOCTH BYJIKA-
HOB, XapaKTepHBIX Ui 30H CYOAYKIMH, TOTJIa KaK B IEPUOIbI MOHMKEHUS
COJIHEYHON aKTUBHOCTH YBEJIMYMBAETCS AKTHUBHOCTb BYJIKAHOB PUQPTOBBIX
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30H, YTO JOJDKHO BBI3BIBATH TEPHOIMYECKOE M3MEHEHHE paauyca 3eMIIH.
Pesynbrathl BccneqoBaHUN TTO3BOISIFOT TPEATIONIOKNATE, YTO TIEPHOJIBI CKa-
U 3emun (3a c4eT CyOIyKIMHU) CMEHSIOTCS MEpUoJaMH paciuupenus (3a
CUeT CIPE/INHTa).

Takum 00pa3oM, HCCIIEIOBAHUS AKTHBHOCTH BYJIKAHOB, TPOBEICH-
HBIC HAMH C MCIIOJI30BAaHUEM JIMHEWHOTO MPeoOpa3oBaHus UCXOAHOTO psaa
YHCIIa N3BEPKEHHUH BYIKAHOB MOCPEACTBOM CKOJIB3SILETO CPEITHETO, MO3BO-
JWIIA YCTaHOBUTH, B cpenHeM, 11 — JIeTHIOI NUKIMYHOCTh aKTHBHOCTH B
Pa3IMYHBIX TCOJMHAMUYECKUX THIIAX BYJIKAHOB. IIpM 3TOM HUKIMYHOCTH
ByJKaHOB TUMa “C” U IpsA3€BbIX BYJIKAHOB CMEIIEHBI 10 (pa3e OTHOCUTEIILHO
LMKJIOB aKTUBU3ALIUU BYJKAaHOB Tuna “P”.

n
|
W
5 A
200
4 150
3 - 100
- 50
2 0
l_
1850 1870 1890 1910 1930 1950 1970 1990
T, roawi

Puc. 39. Conocraniienne rpagukoB aKTHBHOCTH BYJKAHOB
THNA <P» U COJIHEYHON AKTHBHOCTH.
R —rpaduk akTHBHOCTH BYJIKaHOB THTIA «P»;
W — rpaduk conHeuyHOl aKTHBHOCTH.

O)IHaKO, KaK YKabIBaJIOCh BBIIIC, YTO HMCIIOJIb30BAHUE METOJAa CKOJIb34-
X CpCAHUX JIA BBIABJIICHHUA LUKIOB aKTHUBHU3AIWH BYJIKAHOB O6J'IaIIa€T
pAaaAoOM CYmECTBCHHBIX HEIOCTATKOB. TaK, Ka)K)IBII\/’I BapuWaHT CIJIaXKUBaHHA
OT(bI/IJ'II)TpOBBIBaeT HUKIIBI C IMEpHOAaMHU, MIIUTCIBbHOCTH KOTOPBIX MCHBIIC
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WU paBHA JJIMHE MHTEpBasia criaaxuBaHus. ClemnoBaTenbHO, IS TOJHOTO
aHaJIM3a CTOXACTUYECKUX IMPOIECCOB M BBIABICHUS TMEPHOJOB PA3THMUYHON
JUTMTEIBHOCTH HEOOXOJAMMO HCIIOJIh30BaHUE OOJIBIIIOTO YKCJIa BapUAHTOB
CTJIAKMBAHUS C PA3IUYHON JUIMHOW WHTEPBAJIOB CrUIakMBaHUsA. boyee a¢-
(beKTHBHBIM MJIsi TIPOBEJICHUS TAKOTO POJia aHalM3a SBISICTCS HEIMHEHHOE
nmpeoOpa3oBaHUEe HCXOJHOTO psifa, Hampumep, meTomamu JlaHmoma wim
MAaKCUMAaJIbHOM SHTPOIIUH.

Hamu Gbputn onieHeHB! (DYHKIIMK CHEKTPATBHBIX TUIOTHOCTEH H3BEpKe-
HUN pa3JIMYHBIX TUIIOB BYJIKAHOB, a Taikke yucen Bonbda. IIpoBenennbie
pacyeTsl NMPUBEIIM K MHTEPECHBIM pe3ysibTaTaM. B M3BEepKeHUAX BCEX Ieo-
JTUHAMAYECKUX THIIOB BYJIKAHOB OBUIM BBISBIICHBI IHKJIBI AKTHUBU3AIIHMH,
CXOJIHbIE C IIUKJIAMH COJIHEYHOU akTuBHOCTU. B Tabnuue 15 npuBeneHs! me-
PHOBI IIUKIJIOB aKTUBU3AIIMH BYJIKaHOB U uncen Bomibda.

Takum 00pa3oMm, BBISIBIICHBI €UHBIC ITUKIIBI B JCATEIHPHOCTH BCEX TH-
OB BYJIKAHOB M COJTHEYHOUM aKTHBHOCTH C Tiepuojaamu 5-6 nert, 8-9 ner, 10-
12 ner, 14-15 ner u 22 roxa.

Ha puc. 40 oTueTivBO BUIHO CXOJICTBO B IUKJIAX aKTUBH3AIMH Pa3-
JUYHBIX T€OMHAMUYCCKUX THUIIOB BYJIKAHOB M COJTHEYHOUW aKTHBHOCTH, MPU
sTOM B unciax Bonbsda Hanbonee sspko Boiaensores 11 — neTHue nuKibl,

B aKTHBHU3aIMU BYJIKaHOB ThIA “C” — IUKIIBI JUHTENbHOCTRIO 6, 10 1 22 ro-
na, ByJlKaHoB tuma “P” — 15-metHue u 22-1eTHUE MUKIBI B B aKTHBU3AITUH
I'PSI3EBBIX BYJIKAHOB — 9 - JIeTHHE U 22 - JICTHHUE ITUKIIBI aKTHBH3AIHH.

Tabauya 15
No Ilepuoabl NMKJI0B aKTUBH3AMH (B rogax)
nn | 4ucjia N3Bepxenus N3Bepxenus N3Bepxenus
Boabga | ByJiKaHOB THNA rpsi3eBbIX BYJIKAHOB
“cr BYJIKAHOB THIIA
‘P
1 5,6 6 6 5
2 8,4 8 9 9
3 11,2 10 12 11
4 14 14 14 15
5 22 22 22 22
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Puc. 40. IlepnogorpaMMbl U3BEPKEHUI BYJIKAHOB U
u3MeHeHnnii yuces Boabga.
(1) — nepuomorpamma uamMeHeHuit yrcen Bonbda;
(2), (3), (4) — nepromorpaMMbl U3BEPIKEHUI BYIKAHOB,
COOTBETCTBEHHO, TUIIOB «C», «P» 1 «I'p».
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Kak BugHO, 22-71€THHE IUKIIBI HAaOO0JIee SIPKO MPOSBIISIOTCS BO BCEX
re0IMHAMUYECKUX TUIIAX BYJIKAHOB |, IIO-BUIUMOMY, T€HETUYECKH CBSI3aHbBI
MeXay coO0M BIMSHUEM €IUHOro (akTopa, KOTOPhIM, BO3MOKHO, SIBISETCS
22-J1eTHUH ITUKJ COTHEYHOW aKTHBHOCTH.

Takum oOpa3zoM, mepuoJOrpaMMHBIN aHAIU3 U3BEPKEHUN BYJIKAHOB
U COJIHEYHON aKTHUBHOCTU MO3BOJIMJI OoJiee JAeTalbHO pa3o0parbcsi B UX
[UKJIAX, JOTIOJTHUTEIIBHO BBISBUTH IIUKJIBI C PA3IMYHBIMH ITEPHUOTAMH.

MO>KHO 11 Ha3BaTh CIy4allHBIM CXOJICTBO IIMKJIOB B COJIHEUHOW aK-
TUBHOCTH M U3BEPKCHUSX PA3TUYHBIX T'€OJMHAMHYECKAX THUIIOB BYITKAaHOB?
Ha namr B3rysan - Het. KoHeuHo, BIOJIHE BO3MOXKHO, YTO HEKOTOPHIE U3 BBI-
SIBJICHHBIX IIMKJIOB CBSI3aHBI C CYry0O PHJIOT€HHBIMH TJI00aTbHBIMH MPOIIEC-
camu. Tem He MeHee, 1O HalleMy MHEHHUIO, HauOoJiee XapaKTEpHbIE IS
COJIHEYHOH aKTUBHOCTH 11-meTHWi W 22-JIeTHUI ITUKIIBI OKa3bIBAIOT HEIIO-
CPEICTBEHHOE BJIMSHHUE Ha XOJI 36MHBIX IIPOLIECCOB, B TOM UHMCJIE Ha BYJIKa-
HU3M U CeHCMUYHOCTh. OJMH M3 BO3MOXXHBIX MEXaHU3MOB BIIUSHHUS COJI-
HEYHOW aKTUBHOCTH HAa TE€OJMHAMUYECKHE IPOIIECCH OMHMCHIBACTCS HAMU
HIUKE.

Bo Bpems noBbIIEHNs COTHEYHON aKTHUBHOCTH PE3KO YCHUIIMBAIOTCS
KOPIYCKYJIIPHOE M3JIy4€HUE M HANpPsSHKEHHOCTh MarHUTHOro nojs CouHiia,
WHIYIUPYIOIINE KOJBIIEBbIE TOKMA B PA3IUYHBIX CIOSX 3€MJIM, B YACTHOCTH,
B nutocdepe u acteHochepe. BosHukine B pe3ynbTare MOBBILIEHUS COJI-
HEYHOW aKTHMBHOCTH TOKH B acCTEHOC(Epe BBI3BIBAIOT HArpeB MAHTHH, YBE-
JUYCHUE €€ TUTACTHYHOCTU M, KaK CJIEACTBUE, YCKOPEHHE KOHBEKTHBHBIX
MMOTOKOB. YCKOpPEHHWE KOHBEKTHUBHBIX MOTOKOB MPHUBOAUT K YCKOPEHHUIO
CIPEINHTa, a YBEJIMUEHUE TEMIIEPaTypbl MAaHTHH K €€ TEIIOBOMY pacllupe-
HUIO, TIPY 3TOM pacllivpeHre 3eMJIu MPOUCXOIUT 3a CYET cupeauHra. B me-
pUOIBI TIOHW)KEHUS COJIHEYHOM aKTUBHOCTH BEJIMYMHA KOJIBIIEBBIX TOKOB,
WHIYIUPYEMBIX B MAaHTUH, YMEHBIIACTCS, BCICICTBUE YETO MPOUCXOIUT €€
OCTBIBaHHUE U CXKATHE 3EMJIM COIMPOBOXKIAETCS MPOILIECCOM CYOMYKIIHMH B 30-
Hax 3aBapunkoro-benpoda. Paznuiia Bo BpeMeHH OT MOMEHTA TIOBBIIICHHUS
COJIHEYHON aKTUBHOCTHU JI0 YCKOPEHHUS Ipolecca CIpeInHra COCTaBIsIeT HEe
MeHee 5-7 JIeT, 4TO CBSI3aHO C MPOTEKaHHWEM psijia MPOIECCOB, HAUMHAS C
BO3HUKHOBEHHS KOJIBIIEBBIX TOKOB M KOHYAsl IMOBBIIIIEHUEM TEMIIEPaTyphl
MaHTHH, YTO OOYCJIaBIMBAETCA TEIJIOBOM HHEPIIMEH MOPOJ MaHTHUU. YKa-
3aHHBIM MPOMEXKYTOK BPEMEHHU CIOCOOCTBYET 3ala3/bIBaHUIO IYJIbCAI[UU
3emJid Ha MOJI-TIEPHOJAa OTHOCUTENbHO 11-JIETHMX LMKIOB COJIHEYHOW akK-
TUBHOCTH. JTO MPUBOJIUT K TOMY, YTO MPOIIECC CIPEAUHTAa aKTUBU3UPYETCSA
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BO BpeMs CIajia COJTHEYHOM aKTHUBHOCTH, TOTJa Kak Ipolecc CyOTyKIMU
aKTUBU3UPYETCS BO BPEMs MOBBIIIEHUS COJTHEYHON aKTUBHOCTH.

Takum oOpa3om, pe3yibTaThl BBIILIEONMUCAHHBIX HCCIEI0BAHUN TO3BO-
JISIOT IPEINOJIOKHUTh, YTO MEPUOINYHOCTh aKTUBHOCTH COJIHIIA OKa3bIBAET
BO3/ICHCTBUE HA IEPUOIUYHOCTH N'€OJMHAMUYECKUX ITPOLIECCOB.

2.4.4. BOSMOXHOE BJIMSIHUE COJTHEYHOM AKTUBHOCTH
HA 3EMUIETPACEHUSA

YcTaHOBIIEHHE CTaTUCTUYECKOM CBSA3M MEX]y BPEMEHEM aKTHBU3a-
LMY BYJIKAHOB M COJIHEYHOM aKTUBHOCTBIO MTO3BOJISIET NMPEANOIIOKUTH HAJIU-
Yyue MoJJOOHOM CBSI3M M MEXK/y COJIHEUHON aKTUBHOCTBIO M CEHCMUYHOCTHIO
3emuin. [Ipennochuikoil K TakOMy HPEINOJIOKEHUIO SIBIISIETCS OOILEU3BECT-
HbIM (aKkT HaMU4Msl T€OJUHAMMYECKON M KOPPEISLIUOHHOM CBSI3U MEXAY
BYJIKAHU3MOM U CEHCMUYHOCTBIO.

Kak cnenyer u3 pe3yapTaTOB BBIIIEONUCAHHBIX UCCIEIOBAHUH, COJI-
HEYHAasl aKTUBHOCTb OKa3bIBAET PA3IMUYHOE BIIMSHUE HA aKTUBU3ALMIO H3-
BEp)KEHHUH BYJIKaHOB pU(TOBBIX 30H, OTPAKAIOIIMX AKTUBHOCTH MPOLIECCOB
pacTsbKeHUs TMToc(ephl U Ha aKTUBU3ALIMIO BYJIKAHOB TOSICOB CKATHS 3€M-
mu. Kak u3BecTHO, mosca cxaTHsl U pacTsHKEHUs TUToc(ephl 3eMild Takke
XapaKTEePU3YIOTCSl BBICOKOM CEHCMHUYHOCTBIO, YTO MpeloNpeAesseT, Mo-
BUJIUMOMY, TaKyIO € CBSI3b CEHCMUYHOCTHU C COJTHEYHOU aKTUBHOCTBIO.

N3yyeHnro CTaTUCTUYECKUX CBA3EH MEXAY MapaMeTpaMH COJIHEY-
HOW M CEHCMHYECKOW aKTMBHOCTH TOCBsIIeHO psa padot: FHO.Jl. bymamxe
(1984), I'.51. Bacunbea (1975), 10.J1. Kanunun (1973, 1974), O.B. Jlycma-
HamBwm (1972, 1973), B.JI. Tananaes (1980), A.Jl. Ceitunckuii (1963-
1998), I1.M. CsiueB (1964) u 3apy0OexHbix uccinemonareneii: U.K. ['pubun
(1974), ®.A. Makanos (1973), U.®. Cumncon (1968), 1.B. AnaHbuH,
A.O.Dazees (2002) u np.

I'.51. BacuiibeBa n B.J. KoxkaH4ynKOB HA OCHOBaHUM HCCIEIO0BAHUSA
okojio 2000 3emIeTpsICCHHIA Pa3IMIHBIX PErHOHOB 3€MJIH 32 IIEPHO OTHOTO
[IUKJIa COJTHEYHOW akTHBHOCTH ¢ 1962 mo 1973 rr. mpunuii K BBIBOJY, YTO
YHCJIO NMOBEPXHOCTHBIX 3€MJIETPSCEHUIN YBEIIMYMBAETCS C YCUJICHUEM COJI-
HEYHOW aKTMBHOCTH, a YHUCJIO TITyOOKO(OKYCHBIX — YMEHBILIAETCS B 3IOXY
MaKCUMyMa COJIHEYHOW akTHUBHOCTU. CelicMHuecKasi akTUBHOCTb JUISI BCEX
3eMJIETPSICEHUH, KaK B IoJIbl MaKCUMyMa, TaK 1 MUHUMYMa COJIHEYHOM akK-
tuBHOCTH Ha 10-30% BBINIE, KOT/IA TUTAHETA MEPECEKaeT MPOCKIINIO TajlaK-
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TUYECKOTO MarHUTHOTO IOJIsl Ha IJIOCKOCTh SKIUNTHKU. Y TBEPKIAAETCS, UYTO
3eMJIETPSICEHUS] UMEIOT 3JIEKTPOMAarHUTHYIO IPUPOJY U CBSI3aHBI CO CTPYK-
typoit marautochepsl ['.5. BacunbeBa (1975). B padore 10.J]. Bynamxke
(1984) comocTaBasieTcs YUCIO 3EMIICTPSCEHHI B CEHCMOAKTHBHBIX 30HAX
CCCP ¢ conHe4YHOM aKTUBHOCTBIO, HA OCHOBE YEro TaKKe MPEJIoJiaraeTcs
Hajuuue CBsi3u Mexnay otumu spieHusmu. 0. Jl. Kanunun, comocrasisis
JTaHHBIE O 3eMileTpsiceHusX 3a mepuoabl 1897-1958 rr. m 1963-1968 rr. ¢
COJIHEYHOH aKTHBHOCTBIO, OTMEYAET, YTO OOJIACTH ITOBBIIIEHHON celicMuUe-
CKOM aKTMBHOCTH IOCJIEJIOBATEIbHO MOABIIAIOTCS BHYTpH ll-netHero coi-
HEYHOI'0 1IMKJIa Ha reorpaguueckux MUpoTax, Bce 0ojiee yIaleHHbIX OT ce-
BepHoro noJiitoca. [Ipeanonaraercst BIusiHuE Ha CEHCMUYECKYIO aKTUBHOCTh
cosnaeunoro Betpa 0.J]. Kanmuuun (1973).

B nocnenyromeit padore 10.Jl. Kanunun (1974), pazsuBas mnpeyio-
KEHHYIO TUIIOTE3y, YKa3bIBae€T, YTO W3MEHEHHS COJHEYHON aKTHBHOCTH
00yCIIOBIMBAIOT HEPETyJspHbIE KOJIEOAHUsSI YIJIIOBOM CKOPOCTH BpALICHHS
3emiid, 4TO B CBOIO OYepelb BIUAET HA CEHCMUYECKYIO aKTUBHOCTb.

B pabote O.B. JlycmanamBuiu (1972), otmedyaeTcss BO3MOKHOCTh
BiusHUS akTuBHOCTH COJIHIIA HA pacmpeneneHue semuierpsicennii Kapkasa.
PaccmarpuBas 3emnerpsicenus Kaskaza ¢ 1900 mo 1970 rr., O.B. Jlypcma-
HAIIBWJIN NMPUXOJUT K BBIBOJLY, YTO CYILIECTBYET TECHAsI CBSI3b, C OJHOM CTO-
POHBI, MEXIY CEMCMUYECKON aKTUBHOCThIO KaBka3a u kosie0aHMEM ypOBHS
Kacnuiickoro Mopst 1, ¢ Ipyroii CTOpOHbI, MEXy U3MEHEHUEM YPOBHS MO-
ps u aktuBHOCThiO Connia. CpaBHeHue crekTpoB akTUBHOcTH CoJHLA U
ITIOBTOPSIEMOCTH CHJIBHBIX 3emileTpsiceHnid KaBkaza moka3ano uX BBICOKOE
cxoactBo O.B. Jlyemanamsuiu (1972, 1973).

A.JI. Certunckuii B psiie padot (1963- 1998), I1.M.Criues (1964),
B.J. Tananaes (1980) Tak e mbITaeTCs YCTAHOBUTH CBSA3b CEHCMHYHOCTH
3eMJId C COJIHEYHOM aKTUBHOCTBHIO. VMMM, B 4acTHOCTH, OTMEYAaeTcs, 4TO
oOmiasi ceMCMUYHOCTh 3€MJIM, BBIPRKEHHAs Yepe3 CYMMAapHYIO SHEPruio
3eMJIETPSICEHUN M YHCII0 KaTacTpOPHUUECKUX 3eMJIETPSICEHUN 3a TOJl, 3aBU-
cut ot (a3sl 11-netHero conneynoro uukia. Hauboiee Bbicokast celicMuye-
CKasi aKTUBHOCTb COOTBETCTBYET 3I0XaM MakCMMyma W MHHMMyMmMa 11-
JIETHETO COJIHEYHOIO IUKJIA. YKa3aHO TaKKe, YTO 3eMJIETPSICEHUSI TJIaBHbIM
00pa3oM MPOUCXOIAT depe3 2-3 AHsI OCIIe MPOXOKICHHS aKTUBHOHN 00J1ac-
TH 4yepe3 LEeHTpalbHbIN coiHeuHbI Mepuanad. B pabore A.Jl. CrITHHCKOTO
(1973) ormeueHO, YTO CBS3b CEHCMHYHOCTH C COJHEYHON AKTUBHOCTBIO
OCYILIECTBIISIETCSl yepe3 oOllerIaHeTapHble aTMoc(epHble mponecchl. Me-
XaHH3M 3aBUCUMOCTH COCTOUT B TOM, YTO B CBSI3U C YCUJICHHEM COJIHEUHOM
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AKTUBHOCTH IPOUCXOIUT BO3MYILEHHE KBAa3UCTALIMOHAPHOTO COCTOSIHUS
aTMocdepsl, MPUBOJALIEE K IepepaclpereseHuI0 Macchl arMochepsl 1o
3eMHOMY IIapy, T.€. K MEPEMEIIECHUI0 LEHTPa TSHKECTU CUCTEMbI 3eMIIs —
atMocdepa, U, CIeI0BATENIbHO, K HAPYIIEHUIO (PUTYPbI 3€MJIH.

Tak, A.Jl. Coerturckuii (1998) ormeuaer, 4To MOJIydeHHAss UM paHee
3aBUCHUMOCTDH CeiicCMUYHOCTH OT 11-meTHero mukia Obuia MpoBepeHa U M-
TBEPK/I€HA OIBITHBIM NPOTHO3UPOBAHUEM OOILEH CEeHCMUYHOCTU 3eMJIH U
OTZAEIBHBIX €€ PETMOHOB. BBUIM MpecKa3aHbl MAKCUMYMBI CEHCMHYECKOM
akTBHOCTH 3emun 3a mepuof ¢ 1963 mo 1995 rr. B cBoux paborax U.B.
Ananpyi 1 A.O.DagneeB (2002) npuxo T K BEIBOLY O HATHYUH KOPPEIIs-
LIMOHHOM CBSI3U MEX/ly BApUALUSIMU CEMCMUYECKON aKTUBHOCTH, CPEIHUMH
roJIOBBIMH TEMIIEpaTypamMH Ha MOBEPXHOCTU 3€MJIM U COJIHEYHOH aKTHBHO-
CThIO0. MeXly TeM, OHU pacCMaTpPUBAIOT 3Ty CBsI3b, KaK BO3MOXHOE 000cC-
HOBAHHUE BJIMSHUS COJIHEYHON aKTHBHOCTH, KaK Ha CPEIHEroJI0BbIE TEMIIE-
paTypbl, TaKk ¥ Ha CEHCMUYECKYIO aKTUBHOCTb.

[IpoGnema u3ydyeHHs] CBSI3U CEHCMUYHOCTH C COJHEYHOUN aKTHUBHO-
CTBIO ITOCBSIIEH TaKXKe psij padoT 3apyOexHbix uccienopareneii: UK. I'pu-
oun (1974), ®.A. Makanos (1973), U1.®. Cumricon (1968).

Tak, B padore U.K. I'pubun (1974) paccmarpuBaroTCs HMPUYHUHBI
BO3HHMKHOBEHHUS Pa3pyLIUTEIHHOIO 3eMJIETpsiceHus B pailone paznoma CaH-
Annpeac B Kamudopuuu B 1982 rony. B kauectBe nmpuinH, KOTOpBIE SBIIS-
IOTCS €r0 CIIYCKOBBIM MEXaHHU3MOM, OTMEUYAEeTCs] MPOTHUBOCTOSHUE OCHOB-
HbIX M1aHeT COJTHEYHON CHCTEMbI U YBEJIMYEHHUE COJIHEYHON aKTUBHOCTHU C
nepuoaoM B 11 yet. O BnusHun 11-neTHEro MUKiIa COMTHEYHONW aKTUBHOCTH
Ha CEHCMHUYHOCTH 3eMJIH OTMEYEHO TaKke B pabore ®.A. Makazos (1973).
B pa6ote U.®. Cumricon (1968) conHevHass aKTUBHOCTb pacCMaTPUBACTCS B
KayecTBE CIIYCKOBOI'O MEXaHU3Ma K pa3psjKe HanpsyKeHUH B Helpax 3eMIIH.

B pabote B.M. JlaTxepa oTMeueHO, 4TO XOJ U3MEHEHHH CPETHETro
UHTEpBaJIa MEXJAY CUJIbHBIMH 3€MIIETPSICEHUSIMH COTJIACyeTcsi C M3MEHe-
HUSMHU JUIMHBI COJIHEYHOTO LMKJIA. B 4acTHOCTH OTMeudaeTcs, UTO B Bapua-
LUAX COJHEYHON aKTUBHOCTH HAOJIONAETCS KBA3UIIEPHOIUYECKAss KOMIIO-
HeHTa ¢ nepuoaoM, npumepHo 60-100 ner. OOHapyX)eHHas KOPPEISIHI
MEXKy COJTHEYHOW aKTMBHOCTBIO M YaCTOTOM CWIBHBIX 3E€MIIETPSICEHUM MO-
3BOJISIET YTBEPXIATh, YTO U JIOKAJIbHbIE XapAaKTEPUCTHKU CEHCMUYHOCTH,
omnpezensieMble Ha OrPAHUYEHHOM BO BPEMEHHU CTaTUCTHYECKOM MaTrepuale,
MOTYT U3MEHSTHCSI BO BPEMEHU NPUMEPHO C TOW )K€ NEPUOAUYHOCTHIO, YTO
U CIJIaKEHHBIE IJIMHBI COJTHEUHBIX HUKIOB. MexXly TeM HE00X0JUMO OTMe-
TUTh, YTO CYIIECTBYIOT TaKke paboThl, B KOTOPHIX OMPOBEPraeTcsi BO3ZMOXK-
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HOCTb CBSI3M C COJIHEYHOH aKTHBHOCTBIO celicMHYHOCTH 3emid. Tak, Ban-
Kune, nmposens ananmm3 6osee yem 20000 cnabbix 3eMIIETpsSCEHUH, TPOU30-
meamux ¢ 1910 mo 1945 roapl, OTMETHII OTCYTCTBHE CBSI3H MEXKY COTHEU-
HOW aKTUBHOCTBIO M CEHCMUYHOCTHIO. C IebI0 BBISBICHUS] BO3MOXKHOU
CBSI3M COJTHEYHOUW aKTHBHOCTH C IPOIECCAMHU CEHCMHYHOCTH 3eMJTH, HAMH
OBLTH TIPOBEJICHBI CIICAYIOIINE UCCIICIOBAHMS. bbUT MPOU3BECH CIIEKTPAIIh-
HBIM aHAJIN3 BPEMEHHBIX PAIOB 3eMJICTPSCEHUH Pa3IMYHBIX T'€OMHAMHYC-
ckux tunos: tan “C”, tun “OP”, tun “KP” u tun “OB”.

Hano oTMeTHTh, 94TO MPOW3BOAMUIIOCH pa3JelIbHOE U3YUEHUE TIEPHO-
IMYHOCTH cla0bix 3emuterpsiceHnit (M<7) M CHJIBHBIX 3EMIICTPSCCHUH C
M>7 (99% 3emueTpsicernii ¢ M>7) MPOUCXOIUT B MOSICAX CHKATHUS 3EMJIH, B
CBSI3M C YeM, U3yUCHHUE TIEPHOTUIHOCTH CHIIBHBIX 36MJICTPSICCHHI TIPOU3BO-
TUIIOCH TOJIBKO i Tuma “C”.

CriekTpaJIbHBIN aHaIM3 BPEMEHHBIX PSIJIOB 3€MJICTPSICCHHUH IIPOU3BO-
JAJICS. METOJIOM MaKCHMAJIBHOUW SHTPOIHUH, TIPH dTOM JJIMHA (HIIBTPOB BHI-
Oupanach ¢ y4eToM HEOOXOIMMOCTH H3yYCHHsI BBICOKOYACTOTHON COCTaB-
mstromeit cnekrpa (¢ T < 30). PesynbraThl H3ydeHUs CIIEKTPATIBHBIX 0COOCH-
HOCTEH BPEMEHHBIX PS0B 3eMileTpsiceHuit ¢ M > 7 moka3zanu, yTo OoJibliast
9acTh TAPMOHHK B CIIEKTpax 3eMIICTPSCCHHMH W uyuces Bonbda coBmamaer.
W3 puc. 41 BuaHO, 4TO XapaKTEPHBIMU B CIICKTPAX SBIISIOTCS TAPMOHUKH C
T =18-22rona, 10 - 11 et u 8 ner.

Hago oTMeruTh, 9TO B CIEKTPE, OXBATHIBAIOIIEM BPEMEHHOW PSII
semserpsicennii ¢ 1600 mo 2000 roxpl, yka3aHHBIE TAPMOHUKHU BBISBICHEI
0oJstee ueTko, ueM B TakoBoM 3a 1902-2000 roabsl. D10 00BsACHAETCS HAMH
crenupuKoN npuMeHseMoil MeToaukH, 3¢ (HEeKTUBHOCTh KOTOPOH yBeJINYH-
BACTCS MIPH YBEIIMUCHUH JTTUHBI UCXOHOTO PsjIa.

Kak BHIHO W3 TIPUBEIEHHBIX CIIEKTPOB, HAMOOJIEEe YeTKO B HUX TIPO-
aBisiercd 22-netHas v 11-eTHsa MUKIMYHOCTH.
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Puc. 41. llepuonorpamMmmbl n3MeHeHmil ynuces Boabga u ceiicMmuyeckoii ak-
THBHOCTH (1151 3eMJieTpsicenuii Tuma “ C”)
(1)- mepuomorpamma u3MeHenuit uucen Bonbda; (2)-meprogorpaMma U3MEHECHHI
ceificMuyecko aKTUBHOCTH IS 3eMileTpsiceHuid ¢ M > 7, 3a mepuoj BpeMeHH C
1600 mo 2000 rr.; (3)-mepromorpaMmMa HW3MEHEHHH BO BPEMEHH BBIACIMBIIECHCS
ceificMuyeckol 3Hepruu 3emieTpsacenuit Tuna «C» ¢ M > 7, 3a nmepuoj; BpeMeHH! ¢
1902 o 2000 rr.
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B Tabmuue 16 mpuBeneHs! Tepuonbl TapMOHUK uucell Bonbda u
3emuteTpsicenuii c M > 7.

WuTepecHble pe3yabTaThl TAKKE MOTYUYEHbI IPH U3YYEHUU CIIEKTPOB
3emsieTpsicenuid ¢ M<7. bobiioe uncio cinadpixX 3eMIIETPSICEHUM T03BOJIHIIO
MIPOM3BECTH CTATUCTUYCCKH OOBEKTUBHYIO OOpabOTKYy MaHHBIX IO 3eMJIe-
TPsICEHUSIM Bcex reonmHamuueckux tumos: “C”, “OP”, “OB”, “KP” 3a mne-
puoxa ¢ 1902 o 2000 roppr.

Tabnuya 16
Ilepuoabl HMKJIOB aKTUBU3ALMHU
NeNe Yucaa 3emuterpsicennst Tuna “C" ¢ M >7
nn Boasga | 1600 — 2000 ro- 1902 — 2000 roamwi
AbI

1 5,6 - 6
2 8,4 8 8
3 11,2 11 10
4 14 15 -
5 22 22 18

Ha puc.42 noka3aHo cpaBHEHHE CIIEKTPOB 3E€MIJICTPSICEHUI THIIOB
“C" u “OP” ¢ rpadukoM costHEUHOHM aKTUBHOCTU. Kak BHUIHO, OMM3KUMHU B
CIIEKTpE SBJIAIOTCS rapMonuku ¢ T= 5, 11-12, 13-14, 22-27. 'apmoHHUKa ¢
T= 8 mposiBnsiercs aumb B criekTpe 3emieTpsicennid tuna “C”. CpaBHeHue
cnekTpoB 3emierpsicenuit TumoB “KP” u “OB” co crekTpoM CoJTHeYHOM ak-
TUBHOCTH (puc. 42) MOKa3ajao TaKkKe HATMYHME Psia CXOMHBIX FApMOHUK: 7-9
ner, 9-12 ner, 19-22 rona. B cnexrpe 3emnerpsicenuit Tumna “KP” He mposis-
nsieTcsl 5-neTHss rapMOHUKA, a B CIIeKTpe 3emiieTpscenuit tuna “OB” — 14-
JICTHSIS.

B TO e Bpemsi MOKHO 3aMETUTh CXOJICTBO MEXIy CIEKTPaMH 3eM-
nerpsceruid Tunos “C” u “OP” (puc.42), a taxke “OB” u “KP” (puc.43).
Mexnay Tem, ciekTpsl 3emuerpsicennit Tumnos “C” u “OP” MeHee cXOOHBI €
takoBbIMH THIIOB “KP” 1 “OB”.
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Puc. 42. Tlepuogorpammbl u3MeHeHuil ynucea Boabpa u
ceiicMMYecKOil aKTUBHOCTH.
(1) — nepuomorpamma uamMeHeHuit yrcen Bonbda;
(2), (3) — mepromorpaMMbl CEHCMUYECKOIT aKTUBHOCTH, JIJISI
3eMJICTPSCEHUH, COOTBETCTBEHHO, THUIIOB «C» 1 «OP» c M <7, 3a
nepuoa Bpemernu ¢ 1902 o 2000 rr.
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Puc.43. Ilepuonorpammbl u3mMeHeHuii yncesa Boabga u
ceiicMuueckoii akTuBHOCTH. (1) — IepuogorpaMma n3mMeHeHuit urncen Bonbda;
(2), (3) — mepromorpamMMbl CEHCMUYECKOI aKTUBHOCTH, JIJISI 3eMJICTPSICEHUIT, COOT-
BETCTBEHHO, TUIIOB «KP» u «OB» ¢ M < 7, 3a nepuoa Bpemenn ¢ 1902 o 2000 rr.
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NnentnyHas 3aKkOHOMEPHOCTh HAOMIOanach W B HU3KOYACTOTHBIX
CHEKTpax U3BEPKEHUU BYJIKAHOB, MIPU ITOM B XapaKTepe M3BEPKEHUHN BYJI-
kaHoB TUTOB “C” 1 “OP” mposBIIsIOCh BEICOKOE CXOACTBO, TOTa KaK CIEK-
TpBI u3BepxkeHui BynkaHoB TunoB “OB” u “KP” taxke ObutM MICHTUYHBI-
MU.

B Tabnune 17 npuBeneHsl nepuojibl TapMOHUK B unciax Bonbsda u B
u3BepkeHUsAX Byakanos tunos “C”, “OP”, “KP” u “OB”.

Tabnuya 17
NoeNe Ilepuoabl HMKI0B AKTUBU3AIMU
nn Yucaa Tun “C” Tun Tun Tun
Boabda “OP” “KP” “OB”
1 5,6 5 5 - 5
2 8,4 8 - 7 9
3 11,2 12 11 9 12
4 14 14 13 13 -
5 22 27 27 19 22

[IpencraBnsier onpeneneHHbI HHTEPEC COMOCTaBJICHHUE TpapuKOB
AKTHBHOCTH CHJIBHBIX 3emyierpsceruid (¢ M > 7) u uucen Bonbda. Do mo-
3BOJIUT U3YUYUTh MPOIECC CBSI3U CEMCMHYHOCTH C COJIHEYHON aKTUBHOCTHIO
B peaJIbHOM MaciuTabe BpeMEeHH.

Ha nam B3risa, HempaBOMEpPHBIM SIBJISIETCS YIPOLIEHHOE MOHMMa-
HUE CBSI3M TEKTOHMYECKUX IPOIIECCOB C COJHEYHOM aKTHBHOCTHIO. M3BecT-
HO, YTO COJIHEYHAsl aKTUBHOCTb BJIMSET Ha KIMMATHUYECKUE IMPOLIECCHI, U3-
MEHEHUSI YPOBHS MHUPOBOT'O OKEaHa, B CBOIO OUYE€pPe/lb, BIUSIOIINE HA DHEP-
reTUYECKOEe COCTOSIHUE JUTOC(Ephl U MAaHTUHU U, KaK CIEJICTBUE, Ha TEKTO-
Huueckue mporeccel. Tak, I'.C.1iBaHOB-X0I01HBI OTMEYAET, YTO WHUIIUU-
pOBaHHBIE COJIHEYHOW AKTHUBHOCTBIO IPOIECHl HMOHHM3ALUH HOHOC(EPHI
MMEIOT pa3HbI XapakTep B 3aBUCHUMOCTH OT BBICOTHI. bbuia mpennoxkeHa
Teopust pacuera crerneHu BiausHUST COJHEUHBIX BCIIBIIIEK HAa MPOLECCHl HO-
HU3ALMK PA3IMYHBIX CJIOEB HOHOC(epbl. B TO xe BpeMs oTMeuaercs, 4To
MEXaHU3M BIIMSHUS COJHEYHON aKTMBHOCTU Ha reo(U3HYecKHe MpOIECChI
BECbMa MHOTOI'PAaHEH U TpeOyeT NMPUCTAIIbHOIO MHOTOCTOPOHHEr0 MCCIEe10-
Banus (MBanos-Xomoaasrid, 2000).
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BaxHO MOHMMaHWE TOTO, YTO CaMO TIOHSATHE COJHEYHOW aKTHBHO-
CTH BEChbMa CII0)KHO M MHOTOTPAaHHO, TIOATOMY OCTAaHOBUMCS YYTh IO]I-
poOHee Ha mporeccax Hpoucxonsimux Ha COJHIE B 3TOT TEPHO].

Kak ObUTO OTMEUEHO BBIIIE, MHTEPBAIBI MEXY COCETHUMHU MUHU-
MyMaMH COJJHEYHOH aKTHBHOCTH COCTABILIIOT OT 8 1o 14 niet, a B cpenHemM
11.1 r. (3akon llIBade — Boabda). B navane nukia nared Ha CoJHile mod-
TH coBceM HeT. [ToToMm 3a 3 — 7 J1eT uX KOJMYECTBO YBEIUYUBACTCS 10 MaK-
cumasibHOTO 3HadeHus yucia Bomsha W~50 — 200. [Tocie 3Toro B TedcHHE
5-10 gner 3Hayemms W cHOBa yMEHBINAeTCs JO  MHHHMYyMA.
C y4yeTrom uepeoBaHUS B COCETHHX IMKIIAX IMOCIEI0BATEIPHOCTH MarHUT-
HO¥ MMOJISPHOCTH MATEH OUTOAPHBIX TPYI (3aKoH XeiJia) Gpusudecku 60-
Jee 000CHOBaH 22-JICTHUN IUKJI COJIHEYHOW aKTUBHOCTH (IUKJ AHIEpPCo-
Ha, 1939). lmeroTcs AaHHBIE O CYIIECTBOBAHUU 00JI€€ MPOIOKUTSIBLHBIX
ukioB: 35-netHero (muka Bproknepa, 1890), Bexosoro (80 — 130 net) u
eiie 6oJiee AITUTENbHBIX.

B konue XX B. BBISICHWIOCH, YTO B COJIHEYHOW aKTUBHOCTH IIPUCYT-
CTBYET KBa3H/JBYXJETHUW MepPHOJA, TUIUYHBIA IS psga reoPpu3nuecKux
aBiieHnid. OHUM U3 OCHOBHBIX NOKa3aTeleld COJIHEYHOW aKTHUBHOCTH SB-
JSIOTCS CONTHeuHbIe msaTHA. Ha puc.44. moka3aHa MarHUTOTpaMMa aKTHB-
HOTO COJIHI]A C XOPOIIO BUAHBIMH COJIHEYHBIMHU IISITHAMHU U CTPYKTYypa Tisi-
TEH.

Puc.44. MarHuTorpaMmMa aKTHBHOTO cOJIHIA (A) M CTPYKTYpa COJHEYHOTIO0
nsatha (B). www.kosmofizika.r u/ucheba/sun_act.htm

(A) - Beasie (S) u uepusie (N) obmacTe pasnUYHBIE TMONIPHOCTH HECKOIBKHX
rpynmn nsteH. Cepoiii GoH cadble Mo CIIOKOHHON aTMOC(ephl.
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[To HamemMy MHEHHWIO, YPE3BBIYAHHO BaXeH caM (haKT HaJIU4HSI B
TEKTOHMYECKUX MPOIECCaX LHUKIOB, COMOCTABUMBIX C MEPHUOJAMHU COJIHEU-
HOM aKTUBHOCTH. Eciy k€ y4ecTh CI0KHOCTh B3aUMOCBSI3€H U1 HHEPTHOCTh
MHOTHUX (PH3UYECKUX M XUMHUYECKHX MPOIECCOB, TO CMEIIEHUE OJTHUX ITUK-
JIOB OTHOCHUTEJIBHO JIPYTUX BO BPEMEHH CTAHOBUTCSI OUEBUIHBIM.

BbBIB O 1 bI

Heo0xo1umMo 0TMETUTH, YTO B IIPOLIECCE AETAIbHOTO aHAJIN3a BHICO-
KOYAaCTOTHBIX COCTaBJIAIOIIUX CIICKTPOB BPEMCHHBIX PSAOOB I/I3Bep)KCHI/II\/’I
BYJIKAHOB U SCMHGTpﬂCGHHfI, BBIYUCJICHHBIX TAKXKEC ITPU PA3JIAMYHBIX JJIMHAX
¢ubTpa, BRISICHUIOCH CIIEYIOIIEE:

1. HawubGonee yCTOHYMBBEIMH BBICOKO YAaCTOTHBIMH COCTAaBJISFOIIUMH
CTIEKTPOB ABIISFOTCS rapMoHuKH ¢ T =~ 22-24roma u T = 10-12 ner.

2. Ilpn M3y4eHNH CTIIEKTPOB pacIpe/ieICHUs] H3BEPKEHUI BYJIKAHOB BO
BPEMEHHU YCTAaHOBJICHO:

a) BbICOKOYACTOTHBIC COCTABISIIONIME W3BEPIKCHUH BYJIKAHOB THIIOB
“C", “P" u “T'p” cxoaHbl MeXIy cOOOM, a TaKKe cO creKTpoM ducen Bob-
¢a, Ipu STOM MEepPHOABI TAPMOHHUK B PA3JIMYHBIX CIIEKTPaX OTIUYAIOTCS, B
cpenHeM, He Oosiee ueM Ha 1 rox;

0) OQHO3HAYHO HAa BCEX CIEKTPAaxX M3BEPIKEHHI BYJIKAHOB M YHCEI
Bonbda Beinenena rapmonnka ¢ T = 22 rona.

3. 3yueHne crieKTpoB pacrpeiesieHUs] Ynciia 3eMJICTPSICCHUH BO Bpe-
MEHH N0Ka3ajo Cleyolee:

a) B cnekrpax cuibHbIX (¢ M>7) u cnadbix (¢ M<7) 3emierpsiceHuii
OJIHO3HAYHO BBIJICIISIFOTCS JINITL TapMOHUKH ¢ T~ 20-23 rona;

0) B cniektpax 3emuerpsicenuii ¢ M>7 u uucen Bonbda Takxke BbIsBIIC-
HbI cxoiHbIe TapMOHUKHU ¢ T=10-11 net u ¢ T = 8rer;

B) CrieKTpaJibHBbI aHAJIU3 BPEMEHHBIX PSIOB CIA0BIX 3EMIICTPSICEHHI
MoKasaj, 4To Haumbosee OJM3KUM XapaKTEpOM CHEKTPOB O0IalaroT 3eMiie-
tpsicenust TunoB “KP” u “OB”. DT pe3ynbTarhl COrjaacyroTcsl C BBISIBICH-
HBIMH 3aKOHOMEPHOCTSIMH B HM3BEPIKCHUSAX BYJIKAaHOB, OCOOCHHO B HHU3KO-
YaCTOTHBIX COCTABIIAIONIMX crieKTpoB (¢ T>20);

r) CrekTpbl BpeMEHHBIX PSJIOB CIIA0bIX 3eMIICTPSCEHHI CO/EpXKAT rap-
MOHHKH C TIEPHOJAMH, XapaKTEPHBIMH JUIS CHEKTPa COJHEYHOW aKTHBHO-
ctu. T=22-24, T=12-14, T=10-12, T=5.
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HpOBGHGHHBIG HUCCIICOO0BAaHMA ITIO3BOJIAIOT HaM IIPCAIIOJIOXKUTE pas-
nnuHoe Biusuue 11-meTHUX U 22-IeTHUX ITUKJIOB COJTHEYHOM aKTHBHOCTH
Ha IMpOsABJICHUSA COBpeMeHHOI\/’I TEKTOHMYECKOM aKTHBHOCTH 3CMJ'II/I, B 110s1Cax
CKaTus U pacCTsAKCHUA Semin OTPAKCHUEM KOTOpOI\/’I SABJIAIOTCS U3BCPIKCHUSA
BYJIKAHOB U 3CMJICTPACCHUA.

2.5. 10JI'OCPOYHBIE ITPOTHO3bI

BrisBiieHHE IUKIMYHOCTEM B CEMCMHYECKOW M BYJIKAHMYECKOW aAK-
TUBHOCTSAX M WX KOPPEISIMOHHBIX CBSI3€H C COJNHEYHOW AKTHMBHOCTBIO M
IPYrUMH KOCMHYECKHMH IMPOIECCAMU UMEET BAXHOE 3HAYCHHUE JUIS TIOHU-
MaHHs B3aUMOJICHCTBUS PA3JIMYHBIX KOCMHYECKHX W TE€OAMHAMUYECKUX
(bakTOpOB M CO3/MaHUSI €IWHOW KOHIENTYyalbHONH CHCTEMBI KOCMO-3€MHBIX
B3aUMOJICICTBHUH.

Becpma MHTEpECHOI SBISIETCS TIOTBITKA MPOTHO3UPOBAHUS OUYEpPe]-
HOTO 24 1HKIJIa COJNHEYHOW aKTHBHOCTHU. J[1si MFOOBIX MPOTHO30B, MpEXIe
BCET0, CO3/IAI0TCSI MOJICNIN TPOLIECCOB, HA OCHOBE KOTOPBIX OCYIIECTBIISIOT-
Csl MX MPOTHO3UpOBaHue Ha Oymymiee. Hanbomnee TouHy0 MOJENb 3apOK/ie-
HUS COJIHEUHBIX TsATeH paszpadorama B 2004 romy rpymma ydeHbIX, pado-
TaoIAas N0 PyYKOBOJICTBOM JoKTopa Maycymu Jluknaru n3 HannonansHO-
ro Ilentpa armocdepubix uccnenopanuit CILIA (NCAR). ITo ux pacuerawm,
MarHuTHbIE CTPYKTYphI, (GOPMUPYIOLIUE MATHA, 3apOXKIAIOTCS B pallOHE K-
Baropa ConHua. TaM OHU «BIEYATHIBAIOTCA» B IUIa3My M BMeECTe C Hel
JBIDKYTCS K TIOJFOcaM. JIoCTUTHYB MoJIroca, miia3Ma ImorpyKaeTcsi BOBHYTPb
3Be3/1bl Ha TIIyOuHYy, nmopsiaka, 200 Teic. kM. OTTyna, OHA HAYMHAET TeYb 00-
paTHO K 3KBATOPY CO CKOpOcThio 1 M/cek. OnuH Tako#l KPyr COOTBETCTBYET
[UKITY COJTHEYHOU aKTUBHOCTU — 17-22 roma. CBOXO MOJIETh UCCIIEIOBATEIH
Ha3BaJM «MOJICTBIO TMHAMO-TPAHCIIOPTUPOBKA MarHUTHOTO MOTOKa». Ceil-
9ac Mbl HaxoguMmcsi B Hadane 24-ro 11-meTHero COJIHEYHOTro IHKIA. 3ajo-
KUB B MOJICNIb JIAaHHBIC O 22-X MPEAMIECTBYIOMUX 23-My IUKITY, YYCHBIS
MPOCYUTANIN, KAKUM JIOJDKEH cTaTh 23-i 1MKII. Pe3ynprar coBmai ¢ TeM, 4To
MBI Habmogaem, Ha 98%. [IpoBepus, TakuM 00pa3oM, CBOIO MOJIeih, UCCIIe-
nosarenu B Havyane 2006 rona paccuntanu 24-i MUK COJHEYHON aKTHBHO-
ctH, K KoToporo npuzaercs Ha 2012 rox. [Iporrosupyercs, 9to 24-i UK
COJTHEUHOW akTHBHOCTH OyzmeT B 1,5 paza momuee mpempiaymero 23-ro
(http://www.wdcb.ru/stp/Cic23w.doc).
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Huxe npuBOIUTCS NPOTHO3HBIM TpaduK COIHEYHOM aKTUBHOCTH,
COCTaBJIEHHBI aBTOpPAaMM Ha OCHOBE aHalM3a CYIIECTBYIOLIUX IMPEALIECT-
BYIOIIMX JAHHBIX U IPOrHO30B aMEPUKAHCKUX MCCIIEI0BATENEH.

Ha rpaduke 45 BunHo, uro B 2012 romy 0KHIaeTCsl HE TOJIBKO ITHK
24-ro, 0cobeHHO MOIHOro, 11-1eTHero HMKiIa COJHEYHOM aKTUBHOCTH, HO
u ik yetBeptoro 75-85 (80) — nernero nukia (F).
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Puc.45 Ilporno3nslii rpaguk coJIHEYHO aKTHUBHOCTH.

OTOT UMK MOKa3aH B BuJe orubaromeil MakcumymoB ll-metHux
[IUKJIOB COJIHEYHOH akTUBHOCTH. Kak BHIHO W3 rpaduka, Ha 3TOT HEPUOT
MPUXOJUTCS TAaKXKEe MAKCHUMYM €IIIe OJHOTO, 00Jiee KPYITHOTO, TPEAIIOIIOKH-
tenbHo, 300-eTHero UKIIa cojHeuHou aktuBHOCTH (L), hparmeHT KoTOpO-
ro TaKKe Moka3aH Ha rpaduke. AMIUIATYa 24 IUKIIA 3aBBIIIICHAa aBTOPAMHU
Ha 20% 1o cpaBHenuto ¢ nmporaozamMu NCAR, uro oObsicHseTcs: cBoeoOpas-
HBIM PE30HAHCOM B Pe3yNIbTaTe HAJOKEHHS [UKIIOB TPEX MOPSIKOB.

Mexay TeM, uccieoBaHie 3aKOHOMEPHOCTEH B MUKIMYHOCTH BYII-
KaHU3Ma U CECMUYHOCTH TTO3BOJISIET PEIINTh HE MEHEE BAKHYIO MTPAKTHYE-
CKYIO 3a/1a4y — OCYILIECTBJIIEHHUE JI0JITOCPOYHOTO MPOrHO3a aKTUBHOCTHU BYII-
KaHOB W 3emuieTpsiceHnii. [loaToMy, HaM mpeacTaBiIsieTcs BEChMa MHTEpPEC-
HBIM M Ba)XKHBIM OCYIIECTBIICHHE TOJOOHOTO JIOJTOCPOYHOTO IMPOTHO3a Ha
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OCHOBE pe3yJbTaTOB MAacIITa0HOW M KPOMOTIMBOM pabOThl MO H3YYEHHUIO
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEH COBPEMEHHBIX IPOSIBIIE-
HUW BYJIKAHW3Ma U CEHCMUYHOCTH.

Ha pwuc.46, npuBenensl nporHo3Heie rpaduku 10 2018 rona, kak
COJIHEYHOM AaKTUBHOCTH, TaK M CEHCMHYECKOW M BYJIKAHWYECKOW aKTUBHO-
cTeil mosicoB cxkarus 3emnu. Kak BUIHO U3 pUCyHKa, HAMH HCIIOJIb30BAaHA B
KayecTBe IOKa3aTelsl COJIHEUHOM akTUBHOCTU He KpuBas uucen Bonbda, a
rpaguKk U3MEHEHH BO BPEMEHU COJTHEUHOMW MOCTOSTHHOM, TaK KaK MMEHHO
3Ta XapaKTepUCTUKA UMEET SHEPT€TUYECKOE BhIPayKEHUE!
(http://www.kosmofizikaru/ucheba/sun/564.jpg
http://www.kosmofizika.ru/ucheba/sun/68.jpg).

Mexny TeMm, HEOOXOAUMO OTMETUTh, YTO COJIHEUHAsl MOCTOSHHAS
MMeEET BBICOKYIO KOPpELHNIO ¢ yuciaMu Bonbda, 4To BIOJIHE JOTMYHO.

Jlasxe BU3yanbHOE CpaBHEHHUE IpaMKOB MO3BOJISIET 3aMETUTh UX BbI-
COKO€ CXOJICTBO M HEKOTOPOE 3ala3/iblIBaHue BO BPEMEHM LIMKJIOB CEHCMU-
YeCKOM M BYJKaHWYECKOM aKTUBHOCTH MOSICOB CXKaTHsl 3€MJIM MO OTHOILE-
HUIO K COJIHEYHOM aKTUBHOCTH. Bpems 3ama3apiBanus Bapbupyet ot 1,5 net
1o 2-x netr. OG0CHOBaHHE MEXaHM3Ma TaKOTO 3ala3bIBaHusl ObLIO TpHUBE-
JICHO B MPEABIIYIINX pa3/iesiaX, B YaCTHOCTH, B pazzene 2.4.2.

Hauwnnas ¢ 2008 roma mpuBeieHbl TPOTHO3HBIE YaCTH TPaduKOB, KO-
TOpPbIE COCTaBJIEHbl HA OCHOBAHWHU HCMOJIb30BaHUs MPEAIIECTBYIOIINX, CTa-
OUJIBHO COXPAHSIOUIUXCS JJIMTENbHOE BPEMsI, 3aKOHOMEPHOCTEH, B YaCTHO-
CTH, YCTaHOBJICHHBIX LIUKJIOB MOBBIIIEHHON aKTUBHOCTHU PACCMaTPUBAEMbIX
MIPOLIECCOB.

Ha Bcex Tpex rpadukax mokasaH o4epeHON UK aKTUBHOCTH, PaB-
HBII, IO CBOEMY Tiepuoay, B cpeareM, 11-12 romam. Kak BunHO u3 rpaduka,
MaKCHUMYM IIMKJIa TOBBIIIEHHON COJHEYHON AaKTUBHOCTHU MPUXOAUTCA Ha
2012 rox. Mexay TeM, MaKCHMYMBbI IUKJIOB BYJIKAHHYECKOW M ceicMmmue-
CKOW aKTUBHOCTEH MOsICOB cxkaTusi 3emun npuxosatces Ha 2012 — 2015 ro-
IIbl, YYUTBIBAs HAOJI01a€MO€E paHee CMEILEHUE BO BPEMEHHU.
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Puc.46 Iporuo3ubie rpaduKu cOJHEYHOI AKTHBHOCTH, CeiiCMUYECKOW U BYJI-
KAHUYeCKOH aKTHBHOCTe MOSACOB C:KaTHA 3eMJIH.

1 — rpaduk peanbHBIX YHCET 3EMIICTPSACEHHI MOSCOB CHkaThst 3emin ¢ M$5;

2 — orubaroniuii Tpap K CeiCMUIECKOM aKTUBHOCTH TIOSICOB CkaThs 3emiti ¢ M$5;

3 — MporHo3Has 4acTh rpaduKa CeHCMUIECKONH aKTHBHOCTH TIOSICOB COKATHS 3eMITH;

4 — ipsiMBbIE€ COCTUHSIONINEG MUHUMAIBHBIC 3HAYEHUS COMHEYHON U CEHCMHYECKOM

AKTUBHOCTEH W JIEMOHCTPUPYIOIIMUE 3ara3/IbIBACHUE CEHCMHUYECKON aKTUBHOCTHU

110 OTHOIIEHHIO K COJTHEUHOM,

5 — rpaduk ByJIKaHUYECKOH aKTMBHOCTH ITOSICOB CHKATHS 3€MIIH;

6 - mporHo3nas 4acte rpa)uka BYJIKAHUYECKOW aKTHBHOCTU TOSICOB CHKATHS 3eM-

I,

7 - obo3HaueHne rpaduKa ByJIKAaHHUECKON aKTHBHOCTH;

8 — obo3HaueHue rpaduka ceiicMUYecKoi aKTUBHOCTH.
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bonee mutenbHBIN NEPUO aKTUBHOCTH BYJKAHM3MA U CEMICMHUYHO-
cru (4 roma), MO CPAaBHEHHWIO C COJIHEYHOUM aKTHBHOCTBIO, OOBACHSCTCS, C
OJHOM CTOPOHBI IOCTATOYHON MHEPTHOCTHIO T€OJIMHAMUYECKUX MPOILIECCOB,
a ¢ Ipyrou - BIUSHUEM, TIOMUMO COJIHEYHOW aKTUBHOCTH, LIEJIOTO psAla JIpy-
rux (paxkToOpoB, KaK IHAOTEHHOTO, TAK U KOCMHYECKOTO XapaKTepa.

3. O BO3MOXXHOM BJIMSIHUM TIJIAHET COJTHEYHOM CHUC-
TEMBbI HA ITIPUPOJHBIE TPOLHECCHI 3BEMJIN

O BO3MO’KHOCTH BJIMSIHUSI TPABUTALMOHHBIX BOJIH Ha JedopmMaliuio
3eMJid ¥ Te0IMHaMUYECKHUE IIPOLECChl, MOXHO CYJUTh Ha OCHOBE IpPOBE/Ie-
HUsl OIPENCIICHHBIX AaHAJIOTUM, HaIlpUMEpP, BIMSHUSA JIYHHO-COJIHEYHBIX
MPWINBOB, a TaKXe TIPaBUTALMOHHOTO Bo3zeWcTBUs Apyrux miaaHer Coui-
HEYHOM CUCTEMBI, Ha IPUPOJHBIE MPOLIECCHI.

N3yueHuro cBsI3M MEXIAy NEPUOJNYHOCTBIO 3€MIIETPSICEHUN U JIyH-
HO-COJIHEYHBIMU IPUJIMBAMU IOCBAILIEHO HAMOOJbIIEE YUCIO HCCIEA0Ba-
uuii: [1.C. MarseeBa u B.I". ['ony6unkoro (1961), M.B. Crosaca u I1.I". He-
crepenko (1963), b.B. EpmakoBa u ap. (1984), JI.A. Jlareinuna u C.Jl. Pu-
3aeBa (1985), L.A. Cotton (1928), D.P. Bagby (1973), M.A. Gougenheim
(1961), P. Hedervari (1964), L. Knopoff (1964), I.F. Simpson (1967), A.
Ryall (1968), B.D. Zeltler (1969), S. Shilen (1972), K. Nagasawa (1973),
Th.H. Heaton (1975).

Bcemu BplIEnIEpEUNCIEHHBIMU HCCIIEIOBATEISAMH, JEIIA€TCSA BBIBO/,
O CYLIECTBOBAaHUM (PU3MUECKON CBS3U MEXY JTYHHO-COJTHEUHBIMH HPUIIU-
BaMHU M CEMCMHUYECKON aKTHBHOCTBHIO 3eMitd. Pasinyarorcs JIHING OIEHKH,
OTHOCHUTEJIBHO CTENEHHU 3TOTO BIHASHUS.

AMN.EnpkuH  paccMaTpuBaeT BO3MOXKHOCTb — BJIMSIHUSL — JIYHHO-
COJIHEUHBIX IPWIMBOB HAa CKOPOCTH IPOIECCa TEKTOHWUYECKUX JIBHKEHUHN
36MHOM KOpBI U, KaK CJIEICTBUE, HA BOSHUKHOBEHHE 3eMIIETpsCeHUI. B pa-
6ore JI.A. Jlateinuna u C.Jl. Pu3zaeBa mpennaraercss u3ydarb IPUIIUBHBIE
negopManuu B 30HaX CEHCMOAKTUBHBIX PA3JIOMOB C II€JIbIO IPOTHO3a 3€M-
JeTpsceHui. B yacTHOCTH OTMEUaeTcs, 4TO €CIM B pe3yibTaTe IPOLIECCOB,
ITOATrOTABIMBAIOIINX 3€MJICTPSICEHUE, YIIPYTrUe XapaKTEPUCTUKU 30HBI pa3-
JIOMa U3MEHSIOTCS, 3TO IPHUBOJUT K U3MEHEHUIO MHTEHCUBHOCTH IPUJIMB-
HOW BOJIHBL.

[IpuBnexkaer BHMMaHME HECKOJbKO HecTaHaapTHbeIM mnoaxon H.II.
bynaroBoii k nmpoOneme BnusiHus nojoxeHuil Conxua u JIyHsl Ha MIUPOT-
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HOE pacmpesesieHne celicMUYHOCTH 3eMin. B yacTHOCTH, €10 0OHapy>KEHbI
aHOMaJIbHO BBICOKHE 3HAYEHUSI CEICMUYHOCTH B Y3KHUX M0OJIOCAX IIHUPOT, CO-
OTBETCTBYIOIIMX [0 CBOEMY IOJIO)KEHUIO TPaHMIIaM BHELIHIEro siApa ¢ MaH-
THEN U BHYTPEHHUM SJJPOM, CIIPOEKTUPOBAHHBIM HA MIOBEPXHOCTH 3€MJIH 110
HaIpaBJICHUSAM, MEPHEHIUKYIIPHbIM OcU BpamieHus 3emid. [lomydeHHbie
pe3ynbTaThl nokaszanu, yto Comnxue u JlyHa, mpu cBoeM HpPOCTPaHCTBEHHO-
BPEMEHHOM JIBUKEHHH CO3JIAI0OT CIIOKHYIO MOAYJISALIMIO B TOHKON CTPYKTYpe
CEMCMUYHOCTH, TPOSIBISIOMIEHCA B TUCTOIPAaMMaxX M CHEKTPAX pacipeiese-
Hus cericmuunocty 1o mupoTe (bynarosa, 2005).

[1.C.MatBeeB u B.I'.I'onyOunikuii mpoBOJsi CTaTUCTHYECKUE HCCIIE-
JOBaHUs BAMSHUS TpuianBooOpasyromux cuil JIynsl nu CosiHia Ha 4acToTy
3eMJIETPSICEHUN 3aKaBKa3bsl, JalOT OLIEHKY 3aBUCHUMOCTH YacCTOTHI 3eMJie-
TpsiceHui oT cMeHbl Qa3 JIyHbI U OT cMeHbI BpeMeHH Trojia. B To ke Bpems,
MU UCKJIFOYAETCSl CTATUCTUYECKH JOCTOBEPHAs CBA3b MEKIY COJTHEUHBIMU
MIPUIMBAMHU U YaCTOTOM 3€MJIETPSICEHUHN.

D.P. Bagby Ha OCHOBaHMHW W3y4CHHUS BEJIMYMHBI BBICBOOOKICHHOM
SHEpPTruu 3a 65 JeT, MPUXOAUT K 3aKIIOYCHHIO O BIUSHUH PACIIOJIOKEHUS
Hentyna m VYpana mo oTHomeHuio K 3emiie, a TakKe JIYHHO-COJIHEUHBIX
MIPUJIMBOB HA CECMUUYECKYIO AaKTUBHOCTD.

Psn aBropoB (Th.H. Heaton, L. Knopoff, I.F. Smpson) cuuTator,
YTO MPUIIUBBI SBJISIFOTCS CITYCKOBBIM MEXAHU3MOM Pa3psAKU HAPSLDKEHUN B
Heapax 3emun. Mmu Taxke oTMeyaeTcs BO3MOXKHOCTh MPUMEHEHHUS 3aBU-
CUMOCTEH MEXIY CEICMUYHOCTBIO U MPUIMBHBIMU SBJICHUSMU ISl IPOTHO-
3a 3eMJIETPSICEHU M.

K. Nagasawa Ha OCHOBaHMM H3y4EHHs 3eMJETpsiceHuid SAnonun c
1926 no 1970 rr. ycTaHOBHII, YTO IS 3emieTpsicennii ¢ M > 6 Habmogaercst
HapacTtanue 4actoTel O0osee yeM Ha 30% BO BpeMs TEpBOM W IMOCIETHEH
yeTBepTeil JIyHbI.

A. Ryall u npyrue, yka3siBaloT Ha BO3MOKHOCTb BO30YXK/ICHHS MUK-
PO3eMIIETPSACEHH I 3eMHBIMU IPUITUBAMMU.

|.F. Simpson npeanaraetT kK pacCMOTPEHHIO (PU3MYESCKUI MEXaHU3M
BJIUSIHUSL Ha TEPHOJI MOBTOPSIEMOCTH 3E€MIIETPSICEHUN JTYHHO-COJIHEUHBIX
MIPUJINBOB, CBSI3aHHBIN C MEPECEUEHUEM IUIOCKOCTH SKIIUIITUKUA C HOPMAJIbIO
K IUIOCKOCTH pasjioMa mpu 3emuieTpsicerusx (1967, 1968).

B cBoux padortax B.M. ®enopoB nNpuxoauT K psiay HUHTEPECHBIX Bbl-
BOJIOB. BO-TIEPBBIX, OH BIIEPBbIE NpPHUILIET K MHTEPECHOMY BBIBOJY O BO3-
MO>KHOM CBSI3M BYJIKAHMYECKOW aKTHUBHOCTH C MOJIOKEHUEM 3eMJIM Ha CBOEH
opoute (Demopos, 2001); BO-BTOPBIX, MCCIEAOBATENb MPUXOIUT K 3aKITIO-
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YeHu1o, uTo mpwiuBHOe aeiictBue Jlynpl, ComHna U OmmKalImMX IJIaHET
ConHeyHOM cucTeMbl BbI3bIBaeT Aedopmanuio JUTochepsl, BIUSIOUIYI0 Ha
U3MEHEHUsI YIJIOBOM CKOpPOCTH BpallleHUS 3€MJIM U XPOHOJIOTHUYECKYIO
CTPYKTYPY U BEpOSTHOCTHBIE XapaKTEPUCTUKU BYJIKAaHUUYECKUX U3BEPHKEHUI
(Pemopos, 2005).

besycnoBHo, s Gosiee riyOOKOTO aHaln3a, BO3ACHCTBUS TPaBUTA-
HMOHHBIX ToJied maHeT CONHEYHOW CHCTeMbl Ha NMPUPOJIHBIE MPOIECCHI
3emiid HEOOXOMMO OCMBICIUTH BO3MOKHBIN (PU3NUECKUI MEXaHU3M 3TOTO
npotrecca.

PaccmoTpuMm 3TOT mpoumecc Ha mnpumepe JIyHbl, IpaBUTAlMOHHOE
BO3JIEHICTBUE Ha 3eMJII0, KOTOpoil xopouio u3ydeHo puc.4/. Urak, B nosue
IPaBUTALIMOHHOIO MOTEHIMAIA, epejaya MOMEHTa KOJIMYECTBA JBUKEHUS
OT IJIAaHETHI K CIIyTHUKY, JOJIKHA YPAaBHOBEILIMBATHCS MOMEHTOM BpallleHus,
00yCIIOBJICHHBIM BIUSHUEM CIyTHUKA Ha riaHeTy. Ecnu Obl npunuBHas pe-
aKuus CHYTHHKA Ha IUIAHETy Obula Obl MTHOBEHHOMW, TO IOJHBIM MOMEHT
BpallleHUs OKa3ajicsi Obl paBHBIM HYIIO, MOCKOJIbKY NMPUJIMBHBIA ropO ObLI
ObI Bcerjia CHMMETPUYEH OTHOCUTENbHO JIMHUU IUIaHETA - CITYTHHUK.

Mexny TeM, B CHIIy HEaOCOIIOTHON YIIPYTrOCTH U AUCCUIIAIUHU YHEP-
ruu, Oyner uMeTb MecTo (a3oBblif ciBur C. Tak Kak V ,; > V ., MAKCUMaJIb-
HBIM TPUIMBHBIN TOpO y IMIaHEThl OTCTAeT OT JIMHUM IJIJaHETa — CITYyTHHK.
CrnyTHHK, B CBOIO O4epellb, CO3/IaeT NMPOTUBOJAEHCTBYIOUIUI MOMEHT, CTpe-
MSIIUKACS 3aMEIJIUTh BpallleHHE IUIAaHEThl. B TO ke BpeMs, BO3IEHCTBUE
rop0ba Ha CIyTHHK, CO3/a€T PABHBIM MO BEJIWYUHE, HO MPOTHUBOTIOJIOKHBIN
10 HaNpaBJIE€HUIO MOMEHT BpAIlleHHs, BHI3bIBAIOLINI YBETUUYEHNUE SHEPTUU U
MOMEHTA KOJIMYECTBA JBUKEHUSI CITyTHHKA.

DOHeprus BpalleHus, 3aTpauuBaeMasl CIYTHUKOM Ha TOPMO>KEHHE
3eMiid, COCTaBIIICT BETUYHHY 2,8 . 10'° opelc. Jlns cpaBHEHHSI: 3eMIIs T10-
nydaer ot Conuna suepruio 1,7 . 10% spele, MomsocTs atmocdepHoii up-
KylIsiun ouennBaercs 2,4 . 107 apele, 3Hegrom,meneHHe BO BpeMs MOIII-
HBIX MATHUTHBIX 6ypb cocTasisier okoo 107 apelc.

Pacyerbl moka3bIBalOT, YTO OCHOBHAS YacCTh 3aMEUICHUs BpallleHUs
3emutd, cocTaBJIsIONIas 0KoJIo 3,5 MC 3a cToJieTHe, 00YCIOBJICHa OKEaHMYe-
CKMMHU TPHJIMBaMHU (Ha CaMOM Jielie 3aMe/JICHUE COCTAaBJIECT OKOJIO 2 MC,
IIOCKOJIBKY OJTHOBPEMEHHO MPOUCXOIUT YCKOPEHHUE BpALEHUS 3eMIIH, IIPU-
MepHO Ha 1,5 Mc 3a cTojerue, IpUYMHBI KOTOPOTrO, A0 HACTOSLIEr0 BpeMe-
HU, HE BBISICHCHBI).
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3EMIA

Puc. 47. Cxema 3ana3abIBaHus NPUJIUBHOIO rop0a, BO3HUKAIOUIEr0 y 3emMJaun
noj BJUSIHUEM TIPAaBUTAUMOHHOrO moJsi JIyHbl. V,, — dYacToTa BpalleHUS
TJIAaHETHl BOKPYT CBOEH OCH; V ., — 9aCTOTa BPAIICHUSI CITyTHHKA BOKPYT TIJIAHETHI.

N3-3a Toro, uro 3emiis BpamaeTcsi BOKPYr CBOEH ocH ObICTpee, 4YeM
Jlyna oOpartaercsi BOKPYr 3eMJIH, MPWIMBHBIN BbICTYH (rop0) BBIHOCHTCS
BpaleHneM 3eMJTH BIIepel OTHOCUTENFHO JIMHUU IEHTPOB 3eMin U JIyHBI.
HaoGopor, ecnu 6b1 3emis Bpamianach MelieHHee oOpaiueHus JIyHbl, TO
MPUWINBHBEIN TOpO, oTcTaBan. MakcumanbHas aedopmariusi, B pe3yibTaTe
JYHHBIX MPUJIMBOB B JaHHOW TOYKE BO3HHKAET MO3KE, YeM MAKCHMAaJIbHOE
HaMpsDKCHKUE, HalpaBJIeHHOE BIOJb JIMHUH 1eHTpoB (Mapkos, 1986). 3em-
HBIC TIPHIMBHI 3aT1a3/bIBAIOT HA yroi » 2, 4°.

MakcumanpHasi aMIUIATYda TPWIHBHOTO ropba COCTaBIsSIeT He-
CKOJIBKO JiecsITKOB cM (XKapkos, 1983).

0

3EMJ S

Puc. 48. llpuauBHas cuia B Toukax A u B
("Kapxos, 1983).
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[TpunuBooOpazytonuii moteHman W B MpOM3BOJIBHON TOYkKe A,
PaCIoIOKEHHOH Ha TIOBEPXHOCTH 3€MJTH, UMEET BU/I:

¥ .. N
W, = Glé E29 p (cos z), 31

' R n:ZeRﬂ

rne G — rpaBuTalMOHHAs OCTOsIHHAS, M — Macca Bo3MyIIaromero tena (B
JaHHOM ciiy4ae, macca JIyHbl), a — cpennuit paauyc 3emin, R — paccrosinue
MEeXIy HeHTpaMu macc 3emiu U JIyHbl, Z — yron AOB, Pn(2) — nomuHOMBI
Jlexannapa. [Tockonbky otHomienue: a/R Becema maino (~ 1/60), B oOeit
(dbopMyIie TOCTAaTOYHO yIep>KaTh BCETO OJHMH WieH ¢ N = 2. M3MeHeHue yc-
KOPCHUS CHJIBI TSDKECTH Ha MOBEPXHOCTH 3eMJIM B TOYKE B, Jexamei Ha
nuHuK 1eHTpoB 3emisi-JIyna, (rae z = 0) u3-3a npruIMBOOOPA3YIOIIEH CHITBI
paBuo (XKapkos B.H., 1983):

_dW, _2GM ,a

D
9 da RS

P, (1) =11¥0* emlc? =011lmlan
3.2

rae Dg:i - uaMeHnenue yckopeHust cuibl Tshkectd; Mz — macca JIyHbl.

JIJi1 KOTMYECTBEHHON XapaKTEepUCTUKU OTKIMKa TBEpAOW 3emild Ha
npuiuB, JIss B 1909 r. BBen aBa Oe3pasmepHbIx mapamerpa K u h - gucna
JIsiBa. Yucio K - paBHO OTHOIICHHIO TOTIOJHHUTEILHOTO TIOTCHIMANA, BO3HHU-
KAroIIEeTro M3-3a MPWIMBHOU nedopmaruu 3emMiid, K MPUIMBOOOpasyomeMy
MNOTEHIMATy Ha MOBEPXHOCTH 3€MJIH; YUCIIO N - OTHOIICHUIO BBICOTHI 3eM-
HOTO MPUJIMBA K BBICOTE COOTBETCTBYIOIIETO CTATUYECKOTO OKEAHHUYECKOTO
npuiMBa Ha a0COJMIOTHO TBepaoit 3emiie (T.e. K BBICOTE MOJbEMa IKBUIIO-
TEHUMAIbHONU IMOBEPXHOCTHU a0COJIOTHO TBEPJAOM 3eMJId MO JIeHCTBUEM
MPUIMBOOOPA3YIOIIETO MOTCHIINAIA).

3HaueHus yuceln JIgBa A MOITYCYTOUHBIX WJIM CYTOYHBIX BOJIH PaB-
HBIL

k= 0,301; h= 0,609

PaccmoTpeB Mexanu3Mm mpuiimBooOpa3oBaHus BbI3BaHHOIO JIyHOU B
TBEepAOW 3emiie, MOIbITaeMCsl OLIEHUTh U3MEHEHHE YCKOPEHUS CHJIbI TSHKE-
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CTU B PE3YJbTATC BJIUAHHUA TI'PaBUTAIMOHHOI'O IIOJIA Mapca B I€puoa €ro
MaKCUMAaJIbHOTO MPUOIKEHHS K 3eMJie Ha pacCcTosiHUuEe 55,7 MaH. KM, KOTO-
poe cocrosmock 27-28 aBrycra 2003 r.

Ha pwuc.49 nokazana cxema B3aumoeicTus 3emi 1 Mapca, rae R
— paccTosiHME OT LieHTpa 3emiin 0 LeHTpa Mapca, I' — paccTosiHUE OT LI€H-
Tpa Mapca 10 ToBEpXHOCTH 3eMIIH.

3EMNA

Puc. 49. Cxema rpaBUTAIIMOHHOr0 B3auMoaeicTBus 3emiau
u Mapca.

OnpenenuM U3MEHEHHE YCKOPEHUS CHIIbI TSDKECTU Ha MOBEPXHOCTHU
3eMiM B TOUKe B, nexarieil Ha TuHUM neHTpoB 3emisi-JIyHa, roe 2= 0.

_2GM ,,a _ 2x6,67 X10°® x6,4 X10%° »6,37 X10° _
R® (56 >00% )
=31X0 Y cm/c?(Ian) = 0,310 " mlan

Dg

t

3.3

rie G — rpaBuTALMOHHAs IOCTOsHHAs, My, — Macca Mapca (6,4 - 10%° 2p); a

— panyc 3emin (6,37 - 10° cv); R - MUHHMaNBHOE PAaCcCTOSHHE OT 3eMIIHU JI0
Mapca (56 - 10 c).
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TakuM 00pa3oM, UCXOMS U3 MOJYYEHHOI'O pe3yiabTaTa, MOXHO Clie-
JaTh BBIBOJ O TOM, YTO M3MEHEHHE YCKOPEHHsI CHIIBI TSDKECTH MO BIIHSTHH-
€M TpaBHTAlMOHHOTO 1moJisi Mapca cocrasiser 0,31 - 107" mlan, uTo MOKeET
MIPUBECTH, MO MPEABAPUTEIBHBIM OLIEHKaM, K U3MEHEHUIO IKCIIEHTPUCUTETA
B TBEpJI0il 3emiie, BCEro JIMIIb HAa COThIE JA0JIM MUWLIUMETpa. Mexay TeM, B
atMocdepe, Kak B OoJjiee NMHAMUYHON cpefe, aedopMalus MOXKET UMETh
0oJjiee 3HAUUTEIbHBIE MTOCIEACTBHS, B 0OCOOEHHOCTH, B BEPXHUX CIIOSIX aTMO-
cdepsl, T BAUSHUE IPaBUTALMOHHOTO MOJS 3eMJIM OciaadiseTcss Iponop-
LIMOHAJILHO KBaJpaTy paccTosiHus. B pesynbrare 3T0ro0, BO3/EHCTBUE I'pa-
BUTALIMOHHOTO MoJia Mapca Ha BepxHHUE CJIOM aTMoc(epbl JOJKHBI ObITh
0oJjiee OUIYTUMBIMH, YTO MOKET IPHUBECTH K HAPYIICHUIO CYIIECTBYIOIIErO
OanaHca B HUPKYJISAUU aTMOc(epbl U, KaK CIEJICTBUE, K Pa3IMYHbIM aTMO-
cepHBIM aHOMAJHMSAM, BBIPOKEHHBIM B KIMMATHYECKUX WU3MEHEHHSX U B
BU/JIE MPUPOJIHBIX KaTaKIU3MOB — CUJIbHBIX yparaHos, Tail(hyHOB, HaBOJIHE-
HUM U T.4. Mexay TeM, HapylleHHe aTMOC(HEpHON LUPKYISILHH, B CBOIO
odepelb, OKa3bIBaeT BIMSHUE HA Mpoiiecchl B reochepe u ruapochepe. 13-
MEHEHHS 30H IMOBBIIICHHBIX W MMOHIKEHHBIX JaBICHUH B aTMOC(epe UTParoT
HE IMOCJIETHIOI0 POJib, B KAYECTBE CIYCKOBOI'O KPIOUKA, B aKTUBHU3AL[UU 3€M-
JIETPSICEHUH U U3BEPIKEHUM BYJIIKAHOB.

Tak, Mapc, cOmmkaeTrcs ¢ 3emiiei!, MpUMEpHO, Kaxble J1Ba TOJa.
W3-3a sxcrenTpucuteTa opouthl Mapca, ero paccTosiHue OT 3eMJid, B MO-
MEHT MPOTHBOCTOSIHUS, MOKET MeHAThcs oT 56 10 100 mutH. kM. [IpoTHBO-
CTOSIHUE, TIPH KOTOPBIX paccTosiHue 10 Mapca He mpeBbimaer 60 MitH. KM,
IIPUHATO HA3bIBaTh BEJIMKUMHU. B mepuo BeNMKUX NPOTHBOCTOSSHUNA Mapc
HaxoauTcs BOnMu3u nepurenus. Eciau coequHuTh niepurenuii opouTsl Mapca
¢ ConHileM npsiIMOM JIMHHUEH, TO OHa IepecedeT opoUTy 3emiid B TOM TOUKeE,
KOTOpYI0 3eMJIsi TPOXOJUT, OOBIYHO, B MEPHOJ OT KOHLA HIOJIA JI0 Haydajia
centsi0ps. Hanpumep, B 2003 1. 310 pomsonuio 28 aBrycra. Benmkue npo-
THUBOCTOSIHMSI CIIEAYIOT ¢ uHTepBaioM 15 mnu 17 ner. Mexny Tem, camble
BEJIMKHE IPOTUBOCTOSHUS, PU KOTOPBIX Mapc moaxoAaut K 3emiie Ha pac-
CTOSIHHE, OKOJIO 56 MJTH. KM IPOUCXOAT, IPUMEPHO, pa3 B 60 Tric. net. Ta-
KM 00pa3oM, MPOTHBOCTOSIHME Mapca, KOTOpoe Mpou3onuio 28 aBrycra
2003 roj1a OTHOCUTCS K CaMbIM BeJIMKUM. Mexay 3emuieir m Mapcom pac-
CTOSTHHME COCTaBHJIO, BCETO OKOJIO 55,7 MUJIIITMOHOB KUJIOMETPOB, TOTa KakK,
00BIYHO, OH OBIBaET OT 3eMJI Ha paccTOsHUH 0K0JI0 400 MUIITHOHOB KHUIIO-
METpOB.

B momenT npubnmxenus Mapca, ero Jerko pasriasaerb U choTo-
rpadupoBaTh JaKe C MOMOIIBIO HEOOIBIIHNX TeJecKomoB, puc.50.
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Puc.50. ®otorpadus Mapca.
http://www.kao.re.kr/space/Solar % 20system/image/mars.jpg

Hcropudecku cnoxuiioch MHEHHE, 4TO NpuOmmKkenne Mapca k 3em-
JIe BBI3BIBAET Pa3jIMyHble O€bl - 3aCyXH WUJIM, HA000POT, HABOJHEHMUS, ypa-
rabl, TaliyHsl, 3emiieTpsicenus. Ho Hayka 1oiKHA OCHOBBIBATHCS Ha MPO-
BepeHHbIX (akTax. IHTepecHO, 4TO U ceiuac CyllecTBYeT HEMaJo pa3jiny-
HBIX TOJKOBAaHMM BechMa JieTalbHBIX (oTorpadumii moBepxHOCTH Mapca.
HekoTtopble »HTY3uacThl, MO-NIPEKHEMY, CKIOHHBI MHUCTU(HHUIUPOBATH
Mapc, pasrasabiBasi Ha €ro MOBEPXHOCTH MUPAMHbl WM NPUYYAJIUBbHIE
M300pakeHMs, HAMOMHUHAIOIKE JIUIIA JIIoAeH, puc.S5l.
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Puc.51. leranbHast pororpadus noBepxHoctu Mapca, Ha KOTOPO# X0po1Io
BU/JHBI NPUYYAJIMBbIE IPUPOIHbIE 00PA30BAHUSA MOX0KHE HA MUPAMHIBI U
JaxKke Ha JULO YeoBeka. hitp://unexplained.chat.r u/mar /cityandface?.jpg

Mexay TeM, X0ueTcss HATOMHHTE, YTO M Ha 3eMJIe JOCTATOYHO MHO-
ro NPUYYUIUBBIX (GOpM B penbede, B KOTOPHIX, IPU XOpomied GaHTa3uu 1
KEJIaHWH, MOYKHO PpasIISAeTh JIMIA JIIOJe W M300paXeHHs >KUBOTHBIX.
Benp IMEHHO Tak M pOXIaIHCh MHOTHE JIPEBHHUE JIETCH Bl 1 MUQBI. UTO kKe
KacaeTcsi MPaBMWILHBIX (OpM 00pa30BaHU, HATIOMUHAIOIIUX IMUPAMHUIBI, TO
1 Ha 3emJie HeMaJlo NMOJOOHBIX CTPYKTYp, Hanpumep, B [ nManasx, KoTopsle,
KCTaTH, TOXXE TBITAIOTCS MHCTU(QUIIMPOBATh. DT (HOPMBI MpHIaa T'eoIo-
THYECKUM O00pa30BaHMUSAM MPUPOAA B PE3YyNbTaTe dPPO3UM M JPYrHX IIPO-
IIECCOB.

Ham xotenock OBl OCTAaHOBUTHCS Ha JABYX MOMEHTaX: MEPBHIi - Hc-
Topuueckuid. Ecim cymecTByeT moBepbe, 4TO Mapc NMPUHOCHT O€Ibl, TO
HEJIb3sl TOJIOCIIOBHO OTMeTaTh 3Ty mH(popmanuio. Jlydme Bo Bcem paso-
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OpaThCsl C TOUKU 3pEHUsI COBpEMEHHOW Hayku. Kak roBopuTcs, «HET JIpIMa
6e3 orus». [louemy karacTpods! MpUNKHCHIBalOT UMEHHO Mapcy, a He apy-
UM IUIaHETaM, HECMOTPSl Ha TO, YTO NEPUOJAMYECKU MPOUCXOISAT IMapajibl
IUTaHET WK cOnmmkeHus ¢ 3emieit qpyrux miaHeT CoJIHEeYHON CUCTEMBI.

Bropoii acniekt — ¢usznueckuit. Mapc, oHa U3 MJIAHET COJIHEYHOMH
CUCTEMBbI, B3aUMO/JICHCTBYIOIAasl cO BceMU Apyrumu [lnmaneramu cBoum rpa-
BUTALMOHHBIM ToJieM. Ero mpuOmwkenue k 3emie Mo4TH B CEMb pa3, HE
MOXKET OecciieTHO MPOUTH Uil Te0(U3HUUECKUX U METEOPOJIOTMUECKUX TIPO-
LIECCOB.

Mpl xoTenu Obl CakLIEHTHPOBAaTh BHUMaHHE YUTATENIed HA KOHKPET-

HbIX ¢akrax. [IpuBeneM HECKOJIBKO CaMbIX SPKUX MPUMEPOB MPUPOIHBIX
karactpod ¢ urons o ceHtssopp 2003 roxa, korma Mapc ObLT B 30HE Mak-
CUMaJILHOTO TPABUTAIMOHHOTO B3aUMOJICHCTBUS C 3eMIICH.
Havapmmiics 23 wmrons Han OUIMNIIUHAMEA 9yIOBHITHBIA TaipyH «MOy-
70», YHEeCIIHH ku3HHu 17 yenoBek u octaBuBLINi 0e3 kpoBa 11 Teicsu yeno-
BEK, 24 WIoJIs1 IpOHECCs MO I0KHOMY ToOepexxkbro KuTast, HaHecs: OrpOMHBII
ymep6. B monepeunuke yparan pocturan 800 kM, a ero cKOpocTh, B TIOPHI-
Bax, cocrasisia 160 km/yac.

12 aBrycra npoHecmuiics Hag PocToBoM yparan pa3pymmi S noced-
KoB, a 03 ceHTsA0ps Ha rore Kuras OymeBan momuekmmi TaidyH, «Jlyi3zro-
aHp», yHecHwii xku3Hu 6oJiee 30 4enoBex.

Mouunsiit Taiipyn Maiiemu, qBuraBmumiics co cTopoHsl Snonuu, rae
moru6 1 4emoBeK M OKOJIO COTHH ObLIO paHeHO, nocTtur Kopew mo3aHo Be-
gepoM 12 cenTsaOps. CoryiacHO TaHHBIM METEOPOJIOrOB, MAKCHMAaJIbHAST CKO-
poCTh BeTpa, BHYTpH Tai(yHa, gocturana 60 m/cek. Buxps paspymui Bee,
YTO MONAJOCh Ha €ro myTH. PyXHynu Ha 3eMJII0 HECKOJbKO I'MTaHTCKUX
MOJABEMHBIX KPaHOB, Ha Oeper ObL1 BIOPOILEH MPUIIBAPTOBAHHBIA K MOPTY
OKEaHCKHH JaifHep, MHOKECTBO Kopabiei 0pu1o nmotoruieHo. COTHU 37aHUM
OBLTO YHUYTOXEHO, 0K0JI0 10 THICSY YeTIOBEK OCTANOCHh 0e3 KPoBa.

18 cents0pst BoctouHoro moGepexbsi CIIA moctur yparan «M3a-
0enb», CKOPOCTh BeTpa KoToporo aocturana 40 MeTpoB B ceKyHIy. MHOXKe-
CTBO MOTHOIINX W PAaHEHHBIX, IPEPBAHO aBHACOOOIICHUE, 3aKphITH 19 as-
poropToB, OoJiee 2 MIIDIHOHOB ToTpedutenelr B mratax CeepHas Kapo-
nuHa U Bupmpkunus ocranuch 6e3 anekrpudectsa. [Ipesunentom CLIA st
TaThl OBUTA OOBSIBJICHBI 30HON OE/ICTBHS.

29 ceHTsOpst CHIIBHEHIIWI yparaH, MpOHECIIWcS Hal YKpawHOMH,
ocTaBMJI O€3 CBEeTa BCIO 3alaJHyl0 YKpauHy.
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Cnucok MOXHO OBLIO OBI CYIIIECTBEHHO YBEIWYUTH, HO TyMaeM, 4TO
1 9TUX IPUMEPOB A0cTaTo4HO. [0 cTatucTrke, ¢ MO MO KOHEI[ CEHTSO0PA,
B MHpE MPOM30ILUIO BABOE OOJIBIIIE yparaHoB W Ta(yHOB, 4eM 3a aHaJO-
TUYHBIE TIEPUOJIBI MTPOIUIBIX JICT.

3HAYUTEIIbHOE TOBBIMICHHE CEUCMHYECKOW AaKTMBHOCTH Ha BCeEH

IIaHeTe, OBIJI0 OTMEUYEHO CO BTOPOM MOJIOBUHBI ceHTOps 2003 .
Tak, 17 ceHTa0ps TPOHCXOAUT 3emieTpsiceHue B UYwnam MarHuTyI0#
M=6,1; 21 cenTs0ps ¢ M=6,7 Ha 1ore bupmsr; 22 cenrsops ¢ M = 6,5 3em-
nerpsicenne B Jlomunnkanckoi Pecryomnmike; 24 centsiops ¢ M = 5,2 B Typ-
1, 25 ceHTAOps Ba CHIIBHBIX 3€MIICTPSICCHUS C MarHUTyAaMu - 8 U 7 B
SAnonun; 27 ceHTAOps cwibHBIE 3emierpsicerns ¢ M = 7,5 u 6,5 B FOxHo#
Cubupu.

Haxownen, 24 ceHTAOps, OJHOBPEMEHHO HAYMHACTCS CEPHS CHIIb-
HEWIINX W3BEPKEHUM TpyIIbl ByakaHOB Ha Kamuarke — cHavana KapbiM-
cKkoro, a 3ateM, 26 ceHTs0ps u be3pmvsiaaOTrO, 30 CEHTIOPS ABa 3eMIICTpSI-
ceanss ¢ M = 6,5 u 6 B Horoit 3enanauu, 01 okTsa0psi 3emiieTpsiceHre Ha
Airae ¢ M = 6,6.

Kak BuaHO u3 kpaTkoro o063opa, HaOJHOAAaeTCs SIPKO BbIpaKEHHAas
QHOMAaJIbHO BBICOKAasi aKTUBHOCTH, KaK aTMOC(EPHBIX, TaK U T€OJOTUUECKUX
Katakin3MoB. CTeneHb aKTUBHOCTH, aTMOC(EPHBIX MPOSIBICHUN YHEPTeTH-
KU TUIaHeTHI (TaiiyHbI, yparaHsl), U re0JOTHYECKUX (3eMIICTPSCCHUS, BYII-
KaHbl) MpeBblnacT (GoHOBBIC 3HAYCHUS, MpUMepHO B 2,5 — 3 paza. Mexny
T€M, HE€ TPYIHO 3aMETHUTh, YTO CHAudaja aKTUBH3UPYIOTCS aTMoChepHbIC
IIPOLIECCHI, a 3aTeM, KOTra y)Ke HaOlroAaeTcs craji CTeNeHH UX aKTHUBHOCTH,
HAYMHACTCS aKTHBU3AIHS T'€0JMHAMUYECKUX TIPOIIECCOB.

[Tpubmmxkenne Mapca k 3emiie - 3T0O HE MTHOBEHHBIH, a MOCTEIEeH-
HBIH Ipoliecc, cIe10BaTeNbHO, U YCUIICHHE €r0 I'PaBUTALMOHHOIO BIUSHUS
Ha 3eMJII0 TpoucxoauT nocreneHHo. Eciu Mapce npubnusuncs k 3emiie B /-
Mb pa3, TO, UCXOJI U3 3aKOHA BCEMUPHOTO TATOTEHUS, TPABUTAIMOHHAS CH-
nma Mapca, BO3eHCTBYIOIIAs Ha 3eMITIO, YBEIIMYIIIACh, B ATOT Mepro, B 49
pas!

Uro e mipu 3ToM miporcxoaut? Kak u3BeCTHO, TpaBUTAIMOHHOE T10-
Je, B OTJIMYME OT MarHUTHOTO U 3JIEKTPUYECKOTO, BO3JIEHCTBYET Ha Tejaa U
IIPOCTPAHCTBO Mo-ocoOeHHOMY. T.e., mpu npubmmwkenun Mapca k 3emiie, ee
dbopma HaumHaeT nePOpPMHUPOBATHCS — 3eMJIsi HAYMHAET BBITATHBATHCA C
MIPOTUBOTIOJIOKHBIX CTOPOH IO JIMHUHM, COCIUHSIONICH IEHTPHl 3eMJId U
Mapca u cXKuMaThCs B IEPIICHIUKYISIPHOM HAIPaBIICHUU.
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OpHako, 3TOMY Ipolieccy HOJIBEpKeHa He TOJbKO TBEpAAs COCTaB-
Jstrorasi 3eMitd, HO U atmocdepa, a Takke ruapocdepa (MupoBoii okeaH).
[Ipuyem, atmocdepa, ABIAACH MEHEE TUIOTHOM M 00Jjiee MOOWIIBHOM U UyT-
KOW, K BHEIIHUM BO3JECHCTBHSM, CPEIOW, HAYMHAECT pearupoBaTh Ha IIPHU-
onmxeHne Mapca 3HauuTeNbHO paHblie. VIMEHHO Mmo3Tomy, aTMOc(epHbIe
aHOMaJIMH, BbIpa3uBIIMECS B BUJE Tall(pyHOB M yparaHoB, Hayaju IpOsSIB-
JAThCS 3HAYUTENBHO panbiie, emie B uroie 2003 rona. ['paBuTanmoHHoE 10-
e Mapca Hapymwio CyriecTBYIOMUNA OamaHCc aTMOCHEPHOU ITUPKYIISAIINAH.
Bbonee toro, eciu Obl MBI CMOTJIM YBUAETH aTMocdepy 3eMiiu U3 KOCMOCa,
TO MOKHO ObLIIO ObI 3aMETHTD, Kak AeopmMupoBaHa ee popma Mo AeHCTBU-
€M I1oJisl rpaBuTannu Mapca.

3emMHas Kopa SIBISIETCS TBEPAOU CPEIoi, M TIPOIECChI, TPOTEKAIOIINE
B Hel, Oonee nHEpTHHI. ['paBuTanmonHoe moje Mapca nmpuBeno K mepepac-
MIPEJICJICHUIO SHEPTUU B 3€MHOM KOpe M HapyIIWIO T'eoJMHAMHUYecKui Oa-
JaHc, 100aBUB B OOIIYI0 «3HEPreTUYECKYI0 KOMWIIKY» U CBOIO HEMAaJyIO
J0JIF0. DTO BBIBEJIO M3 COCTOSIHUS PaBHOBECHS OYaru 3eMJIETpsICEHUH, Ha-
NPSDKEHUST B KOTOPBIX HAXOJWIMCh Ha KPUTUYECKOM ypoBHe. Takum oOpa-
30M, IpPOBEIS NIpEIBAapUTENbHbIE OOILIME OLEHKU BO3MOXHOCTH BIIMSHHS
IpaBUTALMOHHOIO oS rmaHeT ColHeYyHOU cucTeMbl, Ha npumepe JIyHbl 1
Mapca, Ha KIMMaTUYECKUE U T€0JMHAMUYECKHE IIPOLIECCHI, Mbl IPUXOAUM K
CJIEYIOIIUM BbIBOJIAM:

Haubonpmee BausiHue Ha (opMUpOBaHHE aTMOC(HEPHOTO U T'€OAU-
HaMUYECKOT0 PeKMMa IJIaHEeThl, OKa3bIBAaeT BO3/ICHCTBUE I'PaBUTALIMOHHOTO
nosist Jlynel. B To ke Bpemsi, rpaBUTallMOHHOE B3aWMOJAEWUCTBHE 3eMJIU U
Jlynsl mpencTaBiser co00OM, ¢ TOYKHA 3pEHUS PHEProoOMEHa, SIUHYIO CHC-
TeMy, (POPMUPYIOIIYIO €CTECTBEHHBIE PUTMbl KIIMMAaTHYECKUX M T€OJHHA-
MHUYECKHX TporieccoB. B3anmHuoe BiusiHue, kak 3emnu Ha JIyHy, Tak u 00-
paTHBIN IpoLecc, HEOOXOIMMO paccMaTpHUBaTh, KaK 4acThb €CTECTBEHHOI'O
COCYILIECTBOBAHUSA JIBYX JIEMEHTOB €IMHOW cucTeMbl. [loaTOMYy, B3auMHbIE
nepopmanuu 3emnu U JlyHbl, moj AelicTBHEM NMPUIMBHBIX CHJI, BbI3bIBAIO-
1€ [MUKIMYHOCTh aTMOC(EPHBIX U CEHCMUYECKHX MPOIIECCOB, TaK K€ ec-
TECTBEHHBI, KAK ¥ CMEHA JHS U HOYU WJIK BPEMEH ro/a.

Kak nmokasanu pacuersl, ¢ TOUKH 3pEHUS MTHOBEHHOT'O BbIJEJICHUS
SHEepruu, npuodirxenue Mapca He SBJISETCS CTOJb BBIIAIOUIUMCS COOBITH-
eM. Ho eciu ydectpb, 4To 3Ta 4acTh rpaBUTALlMOHHOW 3HEPIMM MPUBHOCH-
Jach B OOIIYIO SHEPTETUKY 3eMIIM B TEUCHUE HECKOJIBKUX MecsAIeB (Iepro.T
npuOIKeHNs U yaaieHus: Mapca), TO NMpPUBHECEHHAs 4acTh dHEPrHH 3Ha-
YUTEJIBHO BO3PACTET U IMPEBBICUT YHEPIHI0, MPUBHOCUMYIO JIyHOH BO Bpems
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npwinBoB. T.e. eciiv JTyHHbIE IPUIUBBI HE BHOCAT JIOMOJHUTENIbHYIO SHEP-
ruto B cucremy 3emuis-JlyHa, To MapCUaHCKUN IPUITUB, JJISLIUICS HECKOJIb-
KO MECSIIEB, IPUBHOCUT B cUcTeMy 3eMisi-JIyHa TOMOJHUTENbHYIO TOPLHIO
3HAYUTEIILHON DHEPTUH.

DTOT MpoLEcC MOXKHO paccMaTpuBaTh, KaKk CBOCOOpPa3HYIO «HaKay-
Ky» aTMoc(epsl U TBepoi 3eMJin rpaBUTALIMOHHON SHEprueu, MpuBHECEH-
HOM MapcoM, 4TO MOXKET CTaThb NPUYMHOM HAPYLIECHHS CIOKUBLIETOCA
sHepreTuueckoro Oamanca cucrembl Comuiue — 3emust — JlyHa, B mepByto
odepe/lb, HApYyIICHUE MUPKYILSIUU B atMocdepe 3emMitd, KOTOpoe, B CBOIO
ouepelb, BBI3BIBAET HApPYILIEHUE XOJa E€CTECTBEHHBIX TI€OJMHAMUYECKUX
npoueccoB. IMEHHO 3TUM MOKHO OOBSCHUTH TOT (akT, UTO aTMOC(EpPHbIE
MPOLIECChl HAUMHAIOT pearupoBarh Ha npuOimkenue Mapca paHblie, ocie
Yero HauMHAIOTCS T€0JI0rMUECKUE KaTaKIIU3MBbl.
B npunnune, rpaButaninoHHoe B3aumo/eiictue Mapca ¢ 3emiieil B nepuo-
IIbl BEJIMKUX IIPOTUBOCTOSIHUM, TaK)Ke, KaK U JPYTrUX IUIaHET, MPEJICTaBISIIOT
co0oi 0IMH U3 AIEeMEHTOB (yHKIIMOHUPOBaHUsT COTHEYHOW CUCTEMBI. DTH
IIPOLIECCHI MPOUCXOJIAT C ONPEEIIEHHON MEPHOIUYHOCTBIO, HO C OOJIBLIINM
MEPUOJIOM, [0 CPABHEHHUIO C IJIUTEILHOCTHIO YEJIOBEUECKOM KU3HU, B CBA3U
C 4eM, OHU TCHXOJIOTUYECKU BOCHPUHUMAIOTCS, Kak apTedakTsl. Eciu Obl
JyHHBIE TIPWIIMBEI B OKEaHe, MPOUCXOAMIH ¢ nepuoangHocThio S50 wm 100
JIET, TO OHM BOCIIPUHUMAINUCH Obl Kak Ii00alibHble MPUPOJHBIE KAaTaKIU3-
MBI, IIPU KOTOPBIX 3aTaINIUBAIOTCS KOJIOCCATIbHBIE Momaau cymu. Ho, oke-
aHCKUE MPWIMBBI HUKOIO HE IMYraroT, a BOCIPUHUMAIOTCS, KaK €CTECTBEH-
HBIN DJIIEMEHT OBITHSI.

[ToaTomy, IpH paccCMOTPEHUU MPUPOJIHBIX KaTacTpod, HeManoe 3Ha-
YyeHHe uMeeT (aKTOp YUCTO MCUXOJIOTHUYECKOIO BOCIIPUSATHS TOTO UM MHO-
r'o MPUPOJHOTO SBJICHMS], [0 OTHOUIEHUIO K )KU3HEAEATEIbHOCTH JIHO/IEH.

Tak, HanpuMep, eciii IPOLECC 3aTOIICHUS! TEPPUTOPHI PACTSIHYT BO
BpEMEHH, TI0 CPABHEHUIO C JJIUTEILHOCTHIO YEJIOBEUECKOM JKU3HU, TO OH HE
OyZeT BOCIPUHUMATLCS B KaU€CTBE IMPUPOJIHOTO KaTaKJIM3Ma, HECMOTpS Ha
TO, YTO €ro MacmTadbl, MOTYT ObITh 3HAYUTEIHHO OOJIBIINE, YeM IIPH OBICT-
pOM 3aToIuIeHUHU. B TO e BpeMs, C T€0J0rnYeCcKON TOUKU 3PEHMS, IPOLEcC
JUINTEIBHOI0, HO 00Jiee MacIITaOHOTO 3aTOIUIEHHUS, MOKET OBITh PacCMOT-
pEH, B KauecTBe, I1100anbHON IPUPOIHOM KaTacTpodbl.

B kadecTBe mpuMepa MOXHO NPHUBECTH HEKHM HPUPOAHBIA KaTak-
JIU3M, BBIPA3UBLIMICS B U3MEHEHUM KJIMMAaTa W BbI3BABLIUN TMOEIb JUHO-
3aBpOB U MHOTHUX JPYrux GopM KU3HU Ha BCEHl MIaHETE B MEJIOBOM MEPHO/I.
B nocnenyromem, Ha 3emie chopMupoBanuCh HOBbIE, OJIM3KUE K HaM, op-
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MbI >kU3HU. Takum 00pa3oM, B 3TO BpeMs, JEHCTBUTEILHO MPOU30ILIA He-
Kas riobanpHas kKatactpoda, BbI3BaBIlas Cepbe3Hble U3MEHEHUs B Onocde-
pe 3emuu. YenoBeuecTBO HE MOXKET 3HATH, SIBJISIETCS JIM JAHHBIN dTall KU3-
HU Ha 3emJie, IEpPUO0I0M OUEPEHOr0 KaTaKJIn3Ma, pacTSIHYTOrO BO BpEMEHHU
Wi HeT. B cBA3M ¢ 3TUM, MOHATHE MPUPOAHON KaTacTpodbl, TOJKHO OBITh
MPUBSA3aHO K (DaKTOPY MPOJOIKUTENHHOCTH YeJIOBEYECKOW >KM3HH, MO OT-
HOILIEHHIO K KOTOPOM, TO WM UHOE SBJIEHUE, MOXKET OBbITh PACCMOTPEHO, B
KayecTBe KartacTpoduueckoro. J[anHas npobiaema UMEeT MCUXO0JIOTUYECKYIO
1 putocodckyro OCHOBY.

B To e Bpemsi, Ha Hall B3IUIAJ, OTKIOHEHHUS B KIMMAaTUYECKUX U
reoJIOTHYECKUX MpoIeccax, BbI3BaHHbIE MpuOmmkeHueM Mapca, ¢ TOUKH
3peHusi MaclTaboOB, UMEIOT XOTh U BBIPAKEHHOE, JJISi BOCIPUITHS JIIOJIEH,
MPOSIBJIEHUE, HO JIOKAJIbHBIA XapakTep, C TOUKH 3PEHHS] I'€0JOrHuecKoi
MacmtabHocTH. Tak, 3TOT mpouecc, MOKET OTPaKaThCs B CMEILIEHUU U He-
KOTOPOM YBEJIMYEHUH aMIUIUTYbl TPEXMECSUHBbIX LMKIOB CEHCMHUYECKOM
aKTUBHOCTH, 0 MacliTabaMm IMpOsIBICHUS, 3aHUMAIOLIUM, OJUH U3 CaMbIX
HU3IIMX 3BEHbEB B MEpapXUM LUKIOB JAHHOTO Ipouecca. MoxHO oTMme-
TUTh, YTO B CEHCMHYECKOW AKTHUBHOCTH, HaMHU ObUIM BbIAEICHBI JIBYXHE-
JeJIbHBIE [IUKIIBI.

3.1. HEOBBIYHBIE TPABUTAIIMOHHBIE Y®PEKTHI U HOBBIE
NOAXOJbl K KPATKOCPOUHOMY ITPOIHO3UPOBAHHUIO
3EMJUIETPSICEHUI

3.2. B3arJisi HA ITPOBJIEMY

HccnenoBanusM BapuallMii M3MEpPEHHBIX 3HAUEHWH IPaBUTALMOH-
HOW TMOCTOSIHHOM OBLJIO TOCBSIIIIEHO MHOTO PaboT, Cpelrd KOTOPBIX 0C000
X0Tenock Obl BbIAECTUTH uccinenoBanus M3maiinosa B.I1., Kaparuoza O.B. u
[MapxomoBa A.I". (1999 r.). Ha nam B3rJisim, oco0asi EHHOCTh 3TUX HCCIIe-
JOBAaHUI 3aKIIIOYAETCSl B MX IIEJICHANIPABICHHOCTH Ha MOHUTOPUHT G B Te-
YeHHEe JOCTATOYHO JUIMTEIBHOIO Nepuoaa BpeMeHH. JIpyrum BakHbIM (ak-
TOPOM SIBJISIETCS BBICOKAsi KOPPEKTHOCTh MPOBOJIMMBIX U3MEPEHUIN IpaBUTA-
[IUOHHOM TTOCTOSIHHOM, 00YCIIOBJIEHHASI HE TOJBKO CEPHE3HO MPOAYMAaHHOU
METOJIOJIOTUYECKOM ¥ MHCTPYMEHTAIBHOM 0a30i1 AKCIIEPUMEHTa, HO U TEM,
YTO 3aMepbl MPOBOAWIMCH HAa MPOTSHKEHUH BCEro Mepuoja MOHUTOPHUHIA
OJIHUM U TE€M K€ MPUO0OpoM, 0€3 U3MEHEHHS €r0 MECTOIIOJIOKEHUS U OPUEH-
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tarmu. [locienHee 3aMedaHre MOXKET MOKa3aThCs CTPAHHBIM, TaK Kak, Ha
IpaBUTAOMOHHYIO IMOCTOAHHYIO M, OAaXXC HAa BapHalMu €€ U3MCPCHHBIX 3HA-
T-IGHI/II\/’I, IO JIOTMKE, OpUCHTAalWs BECCOB KaBeHHI/IHIa HE JOJIXKHA OKa3bIBAThb
HHUKaKOI'O BJIMAHUSA. MC)K)Iy TEM, NPUBCACHHBIC HUXXEC PE3YIIbTAaThl, HC CO-
BCEM OOBIYHOTO, IKCIIEPUMEHTA, TOKA3bIBAIOT 0OpaTHOE.

YuuTeIBas HAIMYKHE B KOCMHYECKOM IMPOCTPAHCTBE MHOKCCTBA pas-
JUYHBIX  (PAKTOPOB, BO3MYIIAIONIUX  KPUBU3HY  MPOCTPAHCTBEHHO-
BPECMCHHOT'O KOHTHMHYYMA, TAaKHUX KaK I'paBUTAIHUOHHBIC BOJIHBI, ABUKCHUC
IUIaHET, 3BE3[, I'aJJaKTHK II0 CBOUM Op6I/ITaM, MOIIHBIX TI'PaBUTALIMOHHBIX
HCOHHOPOHHOCTCI\/’I MOPOKIAAEMBIX YCPHBIMHU JblpaMM, MOXKHO IIPCAIIO0JIO-
KHUTh BIIMAHHUEC JTHUX BO3MYIHCHI/II\/’I Ha T'paBUTAalUOHHOC B3aI/IMO)ICI\/’ICTBI/IC
OOJIBIIINX U MaJIBIX MAacC B Becax KaBCHHI/IHIa.

JUis peructpauvd BO3MOMKHBIX BJIMSHUM BHEUIHUX (aKTOPOB,
BJIMAOIHUX HAa WU3MCHCHHA MCTPHUKW KPUBHU3HBI IIPOCTPAHCTBA, B Haquo-
UCCJICIOBATEILCKOM MHCTUTYTE MPOTHO3UPOBAHUS M U3YUCHHUS 3EMIICTPS-
cenuit (HUU TIpul3 r.baky) Obut u300peTeH, pa3paboTaH, U3rOTOBICH U
BBCJICH B )ICI\/’ICTBI/IC ACTCKTOP MIMHHOIICPHOAHBIX I'PABUTALIMOHHBIX BapHUa-
III/II\/’I, HO3BOJ'I$IIOIHI/II\/II HU3MCPATH BapvallliU TI'PaBUTAIHUOHHOTO IIOJA B TPEX

B3aUMHO MEPIEHIUKYIApHbIX Hampasienusx - X,Y,Z (Xamwios 3.H.,
2004).

3.3. TOPCUOHHBIN JETEKTOP JJIMHHOIIEPUO JHBIX
T'PABUTAIIMOHBIX BAPHAIINN «<ATROPATENA»

®U3NYECKUH NPUHUMUIT JAHHOTO AETEKTOPa, YCIOBHO HA3BAaHHOIO
«TOpCHOHHBIN JETEKTOP UIMHHONEPUOAHBIX T'PABUTALMOHHBIX BapUallUi
(T JAI'B)» ObL1 3amaTeHTOBAH, Ha HETO ObLIa Tak:Ke 0hopMIICHA MEXTyHa-
ponnas 3aseka PCT (Khalilov E.N. Method for recording low-frequency
gravity waves and device for the measurement thereof. WO 2005/003818
Al. 13.01.2005).

[Ipubop mpexacraBisieT coOOM 3aMKHYTYI0 M HM30JMPOBAHHYIO OT
BHEIIHEH CpeJibl CUCTEMY CEHCOPOB, UCMOIb3YIOMUX (PU3UMUECKUN TPUHIUIT
«BecoB Kapenauia», B KOTOPBIX MOJBEIICHB HA HUTSIX BMECTO OJHOTO -
JIBa KOpOMBICTIA C MAJIbIMU MaccaM{ Ha KOHIIaX, IPUYeM 3TH KOpOMBICIA
PacroJio’KeHbl B3aUMHO TNEPHEHAUKYIIPHO. MexXay MallbIMH MaccaMu,
pa3MelIeHHbIMU Ha KOHIIaX JBYX KOPOMBICEN, HA PAaBHOM yJAJIEHUU OT HHUX
pa3MelieHbl 0oJibIne Macchl (puc.52).
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Kpome Toro, nMeeTcss ¥ TpeTHI U3MEPUTEIIBHBIN JaTYUK — IPOOHas
Macca, MOJBEIICHHas Ha CIEUUAIbHOM HOJIIPYKUHEHHOM pBIYaXKe U
MMEIOIIasi BO3MOXHOCTh BEPTUKAJIbHBIX CMELIEHUH MPU U3MEHEHUU OTHO-
CUTEJIBHBIX 3HAYCHUH YCKOpEeHHs cuiibl TshkecTu Dg 3emmm. Bapuanuu Dg
00yCIIOBIICHBI TIOSIBJICHHEM JIOKAIBHBIX TPAaBUTAIMOHHBIX aHOMAJINH, KOTO-
pble MOTYT OBITh BBI3BaHBI M3MEHEHHWEM TUIOTHOCTH TOJIIU TOPHBIX TOPO/T
o1 MpuOOpPOM B pe3yiIbTaTe W3MEHEHHs X HAINPSOKEHHOTO COCTOSHHS H,
KaK CII€ICTBHE, IIJIOTHOCTH, & CJIEOBATEIbHO U UX MACCHI.

Ha puc.52 cxemarnyecku nokazano yerpoiictso T/ JIT'B.

4

Puc.52. Cxema xkouncrpyxuun T AI'B - ATROPATENA.
1 — CTeKISIHHBIN KOPITYC JETEKTOpa; 2 — KOPOMBICIA C MaJIbIMU MaccaMu Ha KO-
nax; 3 —OoubliKe Macchl; 4 — mpoOHast Macca, MOABCIICHHAs Ha TIOIPYKUHEH-
HOM pbIYaxKe; 5 — a3epHbie U3aydaTenn; 6 — 4yBCTBUTEIbHAS ONTHYECKAsT MaT-
pHILIa Ui TOPU3OHTABHBIX CEHCOPOB; 7 — YyBCTBUTEIIbHAS ONTHYECKAs MAaTPHIIA
JUTSL BEPTUKAJIBHOTO CEHCOPA.
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Kak BUAHO U3 cxeMbl, HA KOPOMBICIAX C MAacCaMU U Ha phIYaXKe
BEPTUKAIBHOIO JaTYMKa MMEIOTCS MUHMATIOPHBIE 3€pKaliblia, HA KOTOpbIE
HaIpaBJIEHbl TPU JIa3epHbIX Jiyda. OTpasUBLIMCH OT 3epKajiel], JIy4u Iora-
JAI0T HA YYBCTBUTEJIbHbIE ONTUYECKUE MATPHIIbI, IJI€ MPOUCXOAUT MpeoO-
pa3oBaHUE ONTHYECKOTO CUTHAJA OT JIa3epHOW METKH B JJIEKTPUYECKUE
CUTHAJIBI U UX TIepeada B aHAIOTOBO-IIM(POBOM MpeoOpa3oBaTeb C MOCIIe-
YIOIICH mepeaavyeit nuppoBOro CUrHajga B CHEIUAIBHBIM OJIOK KOMITBIOTE-
pa ¢ mocienyromiei 3anucbio B cnenuaibHoM (opmate. PazpabotanHoe B
HUU TIpul3 nporpamMmmHoe obecriedeHre Mo3BoJIsIeT aBTOMAaTHUECKH 3allu-
ChIBaTh MH(OPMAIIUIO B BUJIE OTACIBHBIX (ailJIOB 32 ONIPeICTICHHBIN IEPHOT
BpEMEHH, yCTaHaBIUBaeMblil oneparopoMm. Hampumep, Kaxaple CyTKHM MO-
KeT OBITh 3amucaH oauH (paits, mocie yero ¢aiia aBTOMaTHYECKU 3aIUCHI-
Baercs 6e3 nmpepbiBaHMs 3aUCH. B mpoiiecce 3anucu MoKeT Nporu3BOIUTHCS
00pa0boTKa U aHaJu3 3alKUCH B PeaIbHOM MacuITabe BpEeMEHH.

Bces uyBcTBUTENbHAS CCTEMa TIOMELIEHA B CIIELUAIbHbBIN, H30JIUPO-
BaHHBIN OT BHEIIHEN CPE/ibl, CTEKJIIHHBIN KOPIYC, B KOTOPOM CO3JaH U I0-
CTOSIHHO TOJIep>KHBaeTcsl MIyOoKkui BakyyM. Bakyym mojnep:kuBaercs c
MIOMOIIBIO JIByX BaKyyMHBIX HACOCOB — HAcoca CO3/IaHus MEPBUYHOTO Ba-
KyyMa M Hacoca Juis co3jaHus riyookoro Bakyyma. Ilocne co3panus riy-
6okoro Bakyyma BemmunHoit 107, Hacoc s rmyGoOKOro Bakyyma Imepexo-
JUT B PEXKUM IOCTOSIHHOTO MOJAEP KaHMs YCTaHOBICHHON BEJIMYMHBI BaKyy-
Ma.

B pazHbIx 06s1acTAX 4yBCTBUTENBHON CUCTEMBI YCTAHOBJIEHBI 1aT4YH-
KU TeMIieparypsl ¢ TouHOCThI0 10 0,1C°, KOoTOpbIe BHIBEIEHBI HA OJIOK KOH-
TPOJIS TEMIEPATyphl CUCTEMBI. BIIOK KOHTpPOJISI TEMIIEpATyphl OCYILIECTBISAET
TEMIIEPATYPHYIO CTAOMIIN3ALUIO CHCTEMBI C TOYHOCTHIO j10 1C°.
BakyyMHBIlI KOpITyC C YyBCTBUTEJIBHONW CHCTEMOM, JJI UCKIIFOUEHHS MeXa-
HUYECKUX BO3ACHCTBUU W Jy4dlIEWd TEIUIOW3OJSLMH, MOMENIEH B MPO3pad-
HBIH MJIACTMACCOBBIN KOPITYC, MO3BOJISIONINI BU3yalbHO HAOII0aTh 3a pa-
00TOH CUCTEMBI.

[TapanmiensHo ¢ yka3aHHBIMU CEHCOPAaMH, B IETEKTOPE TaKkKe Mpe.y-
cMoTpeHa 1upoBasi ceiicMuueckas CTaHLUS C MCIOJIb30BAHUEM TPEXKOM-
MOHEHTHOTO ceiicMonpuemMHnka Tirma CM3, nHpopManus OT KOTOPOTO Tak-
&Ke IepeaeTcs Ha KOMIIBIOTEP U HETMPEPBIBHO 3aMKChIBAETCS 10 TPEM KaHa-
nam X,Y,Z. 3anuck ceiicMorpaMmsbl 10 TPeM KaHallaM TaKKe MPOU3BOAUTCS
HETIPEPHIBHO B IIU(PPOBOM BHUE U MO3BOJISIECT MPOU3BOJAUTH €€ 00pabOTKy U
aHaJIM3 B peaJlbHOM MaclliTade BpeMEHHU.

165



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

Perucrpamnus ceiicMudeckux KojeOaHuil HeoOXxoawma, 4ToOBI HC-
KIIIOYUTh BO3MOXKHOE BIIMSIHUE 3TUX KOJIeOaHUI Ha JNecTaOMIM3alUI0 YyB-
CTBUTEJIbHOM CHUCTEMBI JETEKTOpa U MOSBJICHHE JIOXKHBIX aHOMAaJIui, BbI-
3BaHHBIX CEUCMUYECKUMU MPOIIECCAMH.

Heob0xo1umMo 0TMETUTD, YTO IPUMEHEHUE KOMITBIOTEPHBIX TEXHOJO-
I'Uil TIO3BOJIMJIO MOJHOCTHIO M30JIMPOBATH JETEKTOP B OTJEIBHOM IOMeEIlle-
HUU U paboTaTh ¢ HUM IO JIOKAJIbHOM ceTu 0e3 BXOJa ONepaTopoB B IOMe-
nieHue. J{MCTaHIIMOHHOE YIpaBJIEHHWE NETEKTOPOM U CheM HHGpOpMaluu
MUHHUMU3HPYET BHEIIHUE BO3JICHCTBUS HAa UyBCTBUTEIbHYIO cuctemy. Cuc-
TeMma umeeT Taxxke poctyn nocpeacrsom cetu MHTEPHET.

Bce anemeHThl 4yBCTBUTEIBHOM CHCTEMBI BBIINIOJHEHBI U3 HEMETAJ-
JUYECKUX MaTepHalioB, YTO MCKIIOYAET BO3JEHUCTBUE HAa 3TU 3JIEMEHTbI
MarHUTHOTO MOJIS U AJIEKTPOMAarHUTHBIX M3IydeHuil. B To ke Bpems, moj-
JiepKaHUe B KOPITyce UYBCTBUTEIBHOUM CHCTEMBI ITyOOKOIO BaKyyMma, HC-
KJIIOYAaeT BO3JIEHCTBUE HA CUCTEMY KOHBEKTHUBHBIX IOTOKOB BO3/1yXa, KOTO-
pble MOTJM Obl BO3HUKHYTh B pe3yJbTaTe TEMIIEPATYPHBIX HEOJIHOPOIHO-
cTel pas3HbIX yactei cucteMbl. [lomubiil kommuiekT gerekropa T AI'B co-
CTaBlsieT craHmuio mnporaozupoBanus 3emuerpsicenniit ATROPATENA,
pasmeniennyto B 3ganuun HUU IIpul3 B r.baky. Cranuus Oplia 4acTUYHO
BBeseHa B JeiictBue B ceHTsiOpe 2005 r., mpu 3TOM HENpephIBHAS 3aIUCh
BeJach TOJBKO IO OJHOMY BepTHUKanbHOMY KaHaimy Z. C ampens 2007 r.
CTaHLMs OblIa MOJIHOCTHIO BBEJEHA B JACWCTBHE, YTO MO3BOJIMJIO MOJIYYUTH
BBICOKOKAUYECTBEHHYI0O MH(POPMALIMIO O BapUAIUSAX IPABUTALIMOHHOTO MO
BO BpeMeHH 1o TpeM ocsaiM — X,Y,Z, a TakKe 3alHiCaHHYI0 MapauieIbHO
celicMOJIOrn4ecKkyo MHGOPMALIUIO C TOMOIIBIO IIUPOKOMNOJOCHON IH(po-
BOIi celicmMuueckoit craniuu Tethys-SD, takke pa3pabOTaHHOW M U3rOTOB-
nennout B HUU [pull3.
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Puc. 53. ®ororpadusi Topcuonnoro Jerexkropa Jannnonepuoaubix I'pasu-

tanoHubix Bapuammii (T JAI'B - ATROPATENA), pacno/iokeHHOro Ha

CTAHIIUU NPOorHo3upoBanus 3emierpsicennii HUU nporno3upoBanusi u usy-
yeHus 3emiierpsiceruii (r. baky).
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Puc. 54. Otaenannsie daementsl T JIT'B:

1 — o= U3 ABYX Ja3epHBIX CEHCOPOB TOPU3OHTAIBHBIX IepeMeEIleHHI KOPpOMBICITa
C MaJIbIMM MaccaMu; 2 — JIa3ePHBI CEHCOpP BEPTUKAJBbHBIX CMEIICHHH MPOOHON
MAaccCHI;

3 — OJI0K CO37aHMs M aBTOMAaTU3MPOBAHHOTO COMJICPKaHUS IIIyOOKOro Bakyyma B
CTEKIITHHOM KOpITyCE YyBCTBUTEIBHON CUCTEMBI JIETEKTOpa M KOHTPOJIS TeMIlepa-
TYpHI,

4 - MHorokaHaJbHasl PErUCTPUPYIONIAs CUCTEMA C BHIBOAOM HH(pOpMAIK HA MO-
HUTOpP U BO3MOXKHOCTBHIO 00pabOTKH JaHHBIX B PESKHUME 3alMCH B PEATLHOM Mac-
mrade BpeMeHH.
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3.4. PE3YJIbTATHI UIBMEPEHUI TOPCUOHHOT'O JETEKTOPA
JJIMHHOMEPUOJAHBIX TPABUTAIIMOHHBIX BAPUAIIMI
«ATROPATENA” 1 UX BO3MOKHASI UHTEPIIPETALIUA

C cents0ps 2006 r no anpens 2007 r. TopcuoHHbIH nerekrop AI'B
paboTai B pe:KUME 3aIMCH TOJIbKO oHoro Kanana — Z. C anpens 2007 roma
craniusi ATROPATENA 06pl1a IOJTHOCTBIO BBEJICHA B JICHCTBHE, ITPH ATOM
HeTIpepbIBHAS 3aMMUCh MPOU3BOINIIACKH TI0 BCEM TpeM KaHaitam — X,Y ,Z.

Hwkxe mpuBOsTCS pe3yabTaThl HHTEPIIPETAIUN HETIPEPHIBHOM 3a1TH-
cu T/ AI'B B Teuenne 9 mecsnes, ¢ 01 anpenst mo 31 nexadbpst 2007 r.

A , . 11-19
Wz 56 89 * % gum g
1 2 3 4 T W0 W2324 25 268 30
A X K X EAEE AN AR R e

Anpenb Mk Wows  Mome Asryct 'Cemﬁpb' Omﬁpbl Hos6pb ' [Dlexabpe '
2007 rop,

Puc.55. I'pagux (rpaBuTorpaMma) 3aperucTpUpOBaHHBIX BapuanMii rpaBH-
TAUMOHHOTO MoJs mo ocsaiM X,Y,Z ¢ NmOMOIIbI) TOPCHOHHOIO JAeTeKTOopa
ATROPATENA.
A xvz - 0e3pa3MepHbIi MHIICKC, XapaKTEPU3YIOIIUNA aMILUTUTYAy OTKJIIOHSHHS KO-
pOMBICEN ¢ MaJIBIMU Tpy3aMH 10 ocsiM X U Y, a TakKe BepTUKaJIbHbIE OTKIOHEHUS
MPOOHOI MacChl, OTPaXKAOIIEEe BapHUallii YCKOPEHHUS CHJIBI TSHKECTH 1o ocu Z. T —
OCh BPEMEHH.
1

¥ - cwibHBIC 3eMIeTpsceHUS. mudpa cBepXy 0003HAYACT MOPSIKOBBIN
HOMep 3emuteTpsicerus o karanory (Tabmuia 18).
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Ha puc.55. nokaszans! rpaduku Bapuanuii rpaBUTallMOHHOTO MOJIf,
3aperuCTPUPOBAHHBIX TPEMs HEIPEPHIBHO 3aMKCHIBAIOIIMMHU CEHCOpPaMH,
nBa u3 KOoTopbix (X,Y) - GpakTUYeCKu pEerucTpUPYIOT 3HAYCHHE IPaBHUTAIIM-
OHHOM MOCTOSIHHOW G B IBYX B3aUMHO TEPICHIUKYISIPHBIX HAIPaBICHUSX,
a Tpetuit (Z) — perucTpupyer Bapualuyd BO BPEMEHH YCKOPEHHS CHIIbI Tsi-
xectu Dg, mpuyeM, 3KCepuMEHTAIbHBIM ITyTEM YAAJIOCh YCTAHOBUTD LIEHY
nenenus ceHcopa Z B muunranax (mIan). 1o anamoruu ¢ ceicMorpaMMot,
HA30BEM HENPEPHIBHYIO 3alKCh I'PABUTALIMOHHOIO IOJI B TPEX B3aUMHO
NEPIEeHIUKYIIAPHBIX HAIPaBICHUSIX — rpaBUTOrpaMMoi. C TOUKHM 3peHHS
COBPEMEHHBIX IMpeACTaBICHUN (yHIaMeHTalbHONU (U3uKH, Oe3yCIIOBHO,
perucTpanus rpaBUTALIMOHHOM MOCTOSIHHOW C TOMOIIBIO BecoB KaBeHiuiia,
OPUEHTUPOBAHHBIX BO B3aUMHO MEPHNEHAUKYISPHBIX HaNpaBlIEHUSX, SBIS-
eTcsl OECCMBICIICHHBIM, N00, KaK M3BECTHO U3 Kilaccuiyeckor ¢pusuku, G sB-
JseTCsl KOHCTAHTOW HE 3aBUCMMO OT OPHEHTALMK B3aUMOJECHCTBYIOILIHUX
Macc. Ho 310 B uzaeanbHOM ciydae, KOrja MpOCTPaHCTBO HAXOJUTCS B OJI-
HOPOJHOM TPaBUTAIMOHHOM I0Jie. MeXay TeM, €ClIM y4ecTh, YTO B pealib-
HOH cpejie TpaBUTALMOHHOE T0JI€ SBIJISETCS HEOTHOPOJHBIM U IOJIBEPKEHO
MIPOCTPAHCTBEHHO-BPEMEHHBIM BO3MYLIECHUSM Pa3IMYHOTO XapakTepa, Ha-
YiHAasi OT BJIMSHUS TPABUTALMOHHBIX BOJIH KOCMHUYECKOTO MPOUCXO0XKICHUS,
npwinBHbIX cui CousHua u riaHer ColHEYHOM cucTeMbl M KOHYas reodu-
3UYECKUMU M TEKTOHMYECKUMHU MPOIECCAMU B IIyOMHHBIX Helpax 3eMId,
To mM3MepeHne G mpH pasTUYHONW OpPHEHTAWMU BecoB KaBeHauina MOKeT
JaTh UHTEPECHBIE U, BECbMA HEOKUJaHHbIE, PE3YJIbTATHI.

Jla’)xe OBEpXHOCTHBIN B3IV HA IMPEJCTaBICHHBIN rpapuK MO3BO-
JISeT 3aMETUTh SPKO BBIPAXKEHHBIE 3aKOHOMEPHOCTH B 3alMCIX BCEX TPeX
CEHCOPOB.

HeobOxomumMo OTMETHTH, YTO pE3yjbTaThl aHalM3a IPABUTOIPAMM,
MO3BOJIMIIA HaM MPHUATH K BeBOAY, uTo aerektop ATROPATENA 3aperu-
CTpUpPOBaJl I'PABUTALMOHHBIE BO3MYILIEHUS, HUMEIOUINE KOPPEISIHUOHHYIO
CBSI3b C KPYNHBIMU CECMHYECKUMHU COOBITHSIMH, IIPOU3OIIEIIINMHU 3a pac-
CMaTpUBAEMbI POMEKYTOK BPEMEHH B IPE/iesiaX BOCTOUHOTO MOJYIIapus.

[To Bcelt BUAMMOCTH, 3TO CBSI3aHBI C reorpauuecKuM pacrosioxe-
nueM cranmmu ATROPATENA.

B Tabmuue 18 mpuBeneHsl JaHHBIE O CHIBHBIX 3€MIICTPSICCHHSX,

MPOU3OIIEAINX B BOCTOYHOM mosrymapuu 3emin ¢ 01 anpenst mo 31 nexa6-
ps 2007 r.

170



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

Tabauya 18
Ne | lTata | Bpems I'eorpaguyeckne I'my | M | Haumen.
n (uachwl, KOOPAUHATHI on- MECTHOCTH
MUHYTHI, Hlupo- | doarora | Ha
CeK) Ta
1. |15.04 | 0319303 |34.807N | 136.239E | 16D | 5.1 | Western
Honshu,
Japan
2. | 06.05 | 2111525 |19.401S|179.354 | 676 | 6.5 | Fiji region
w D
3. 0206 |213457.7 | 23.028N | 101.052E | 5G | 6.1 | Yunnan,
China
4, |28.06 |025209.6 |7.969S | 154.630E | 10G | 6.7 | Bougain-
ville  re-
gion, Pa
pua New
GUINEA
5 |16.07 | 0113223 | 37.535N | 138.446 | 12G | 6.6 | NEAR
E THE
WEST
COAST Of
HONSHU,
Japan
6. |16.07 |141737.3 | 36.808 | 134.850E | 350 | 6.8 | Sea of Ja
N D pan
7. 12607 |054016.1 | 2.872N | 127.464E | 25 | 6.9 | Molucca
G sea
8. |01.08 |170851.4 |15595S |167.680E | 120 | 7.2 | Vanuatu
G
9. | 0208 |0237423 |47.116 |141.798 |5G | 6.2 | Tatar drait,
N E Russia
10. | 08.08 | 1705049 |5859S | 107.419E | 280 | 7.5 | Java, Indo-
G nesia
11. | 12.09 |111026.8 |4.438S | 101.367E | 34G | 8.4 | Southern
Sumeatra,
Indonesia
12. 1 12.09 | 2349037 | 2625S | 100.841E |35 | 7.9 | Kepulavan
G mentawai
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region, In-
donesia

13.

13.09

033528.7

2130 S

99.627 E

7.0

Kepulavan
mentawai
region, In-
donesia

14.

20.09

0831144

1.999S

100.141E

30G

6.7

Southern
Sumatra,
Indonesia

15.

26.09

12 36 26.8

4.990 S

153.500E

40G

6.7

New Irel-
and Re-
gion, Pa
pua new
Guinea

16.

28.09

133859.5

22.004N

142.651E

276

7.4

Volcano
|slands,
Japan

gion

re-

17.

30.09

02 08 30.1

10.454
N

145.718E

14G

6.9

South  of
Mariana
|sland

18.

30.09

0523 34.0

49.271S

164.115E

10G

7.4

Auckland
Islands,
New Zeal-
and region

19.

30.09

0947 51.9

49.138S

164.110E

18G

6.6

Auckland
Islands,
New Zeal-
and region

20.

05.10

07 1752.8

25.189S

179.459E

509

6.5

South  of
the Fiji Isl-
ands

21.

15.10

1229 36.0

44.785S

167.583E

26D

6.8

South Isl-
and of New
Zeadland

22.

16.10

2105432

25.775S

179.530
E

509

6.6

South  of
the Fiji Isl-
ands
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23. 12410 2102504 |3.896S | 101.017E | 20G | 6.8 | Southern
Sumatra,
Indonesia

24. 13110 | 033017.6 | 18.896N | 145.363E | 223 | 7.2 | Pagan Re-
D gion,
Northern
Mariana
Islands

25.110.11 [ 0113293 |51.777S | 161.318E | 10G | 7.3 | Nort of
Macquarte
|sland

26. | 2211 | 0848275 |5762S | 147.122E |53 | 6.7 | Eastern
G New Gui-
nea Reg,
Papua new
Guinea

27. 12511 |160220.0 | 8.258S |118.343E|53 | 6.5 | Sumbawa
Region,
Indonesia

28. 12511 |195308.8 |8.181S |118494E |35 | 6.5 | Sumbawa
G Region,
Indonesia

29. | 27.11 | 1149581 |10.990S | 162.225E | 16G | 6.6 | Solomon
|slands

30. | 09.12 | 0728196 | 26.057S | 177518 | 143 | 7.8 | South  of
W the Fiji Isl-
ands

Heobxooumo ommemums, umo sapuayuu u3smMepeHHvlX 3HAYeHUll 2Pasuma-
yuonnou nocmosaunot G no ocam X u Y ompasicaiomes 6 mpemvem 3HaKe
nocae sanamou. Ilpu smom, Hado npuHAmMb 80 GHUMAHUE, YMO COTUNCEHUE
manvix macc 6 secax Kasenouwa ¢ oonvuumu maccamu no ocim X u Y co-
omeemcmeyem NoLONCUMENbHbIM 3HAYEHUAM HA 2pasumozpamme, a yoaje-
HUe - OMPUYaAmeIbHbIM.

Ha rpaBuTorpamMme OT4eTIMBO HAOJIOAAETCS, YTO BCEM CHIIBHBIM
3eMJICTPSICCHUSIM BOCTOYHOTO TIOJYIIAPHUS IPEIIISCTBYIOT 3aperuCTPUPO-
BaHHBIC BapHallM{ TPAaBUTAMOHHOTO IOJIA, IPHYEM, YTO CaMOe WHTEepec-
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HOE, CEHCOPBI PETUCTPHPYIOT STH BapHaIlK HE OJHOBPEMEHHO, a C OIpee-
JICHHBIM CMEIIEHHEeM BO BpeMEHH. TakK, SpKO BBIPA)KCHHBIC T'PaBUTALMOH-
HBIC aHOMAJIMX UMEIOT SIBHO BBIPAKEHHBIE CMEIIICHHS BO BPEMEHH B arpele,
WIOHE-HIOJIe, UIOJIE-aBryCTe, CEHTSAOpE, OKTsIOpe-Hos0pe, HosiOpe-aexaope.
[TpumedarenbHO, YTO CHadYaia BCIUIECK BapUaIlMH T'PAaBUTALMOHHOTO TOJIS
perucTpupyercsi ceHcopoM Y, 3areM Z M, B 3aBepiieHuu ceHcopom X. B
CpemHeM, BpeMs 3ama3bIBaHus TPAaBUTAIIMOHHBIX BO3MYILIEHHI OT ceHcopa
Y x ceHcopy Z, Takke, Kak U oT Z Kk X cocrapiusier 5-8 nueit. [I[pumeuarens-
HO, 4TO OT ampeins K koHity 2007 r. HaOnromaeTcs MOBBIICHHE CeHcMuYe-
CKOW aKTHMBHOCTH C HECKOJIbKHMMH SIPKO BBIPAKCHHBIMH IIMKJIAMH: TICPBBIN C
CEpeIMHBI UIOJIS JI0 CEPEIMHBI aBrycTa, BTOpor ¢ 11 ceHTsOps 10 S oKTs0-
ps, tpetuii ¢ 20 o 31 okTsa0ps u Tpetuii ¢ 10 o 29 HosOPsI.

[TpoBenem Gosnee neranbHBINA aHanu3 3amucei gerekropa ATROPA-
TENA, nauunas ¢ anpens 2007 r. Kak BunHO 13 rpaBurorpammsl (prc.56.),
15 ampens 2007 r. B paiione 3amagHoro XoHIry SIMOHHM TMPOHM30ILIO 3€M-
nerpsicerne ¢ marautynoi 5,1. C 01 anmpens BepTHKaIbHBINA ceHCOp Z Havyal
PETUCTPUPOBATh BapHALMN YCKOPEHUS CHIIBI TSDKECTH, KaK B OTPHIIATEINb-
HYIO, TaK M B MOJIOKUTEIEHYIO CTOPOHBI, TpUMEpHO Ha BenmuuHy * 0,2-0,3
Mml'an. Co 2 ampenst mporiecc mpuHsuT Oojiee OJHO3HAYHBIA XapakTep, MPH
3TOM 3HAYEHHUE CHJIBI TSHKECTH HECKOJbKO cHU3MIOCh 1o 0,2 Ml an u nepika-
J0Cch Ha 3TOM ypoBHE 10 04 centsaops. C 6 ampernsi 3HaYCHUE CHITBI TSDKECTH
yBenmuumiiock 1o 0,3 mI"an u nepxanock Ha 3TOM ypOBHE BIUIOTH 10 15 am-
pens. 6 mas B paiione DyHKH IPOUCXOTUT CHIIBHOE 3eMJICTPSCEHUE C Mar-
HUTYI01 6,5.

N
~

T o T e T

20 n T
(lum)

o
= J
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o T
[l
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ANNPE b

Puc.56. I'paputorpammel 3a anpenasb u Maii 2007 1.

174



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

C 5 ampens cercop Y Hadan akTUBH3UPOBATHCA U B TeueHHue 15 ya-
COB 3aITUCHIBAJ TIONIEPEMEHHBIE OTKIIOHEHHUS, KaK B TIOJIOKHUTEIBHYIO, TaK U
B OTpUIaTebHYI0 cTopoHy. C 6 amperns 3HadeHne ceHcopa Y CMECTHIIOCH B
MIOJIOKUTEIFHYIO CTOPOHY Ha 5 YCIIOBHBIX €IMHHUIl M JEPKAJIOCh HA ITOM
YpOBHE BIIOTH 70 16 ampers.

C 8 ampens, ¢ 3ama3nanueM Ha 3 JHS 1O OTHOIIECHHUIO K CEHCOPY Y,
Haval aKTUBU3UPOBATHCS CEHCOP X, CMECTUBIIHCH B MOJIOKUTEIBHYIO CTO-
pony Ha 5 equaUIl. Cyas MO XapakTepy 3allUCH MOXKHO CIENIaTh MPEAToo-
KEHHE, YTO UMEETCs OIpeIeNIEHHOE CMEIIeHNE BO BPEMEHHU B 3alTUCSX CEH-
COpOB: 5 ampesns MOBBIMIAIOTCS 3HAYEHUs ceHcopa Y Ha 5 enuHuil, yepes
CYTKH — 6 amperis MOBBIIIAETCs 3HAYCHHE ceHcopa Z M Yepe3 Tpoe CYyToK 8
ampels MOBBIIIAETCS 3HaueHHe ceHcopa Z. [IpumeuaTenbHO, YTO 3a JIBOE
CYTOK /IO TOJYKa, PE3KO YBEIMYUBACTCS aKTUBHOCTH ceHcopa X, KOTOPBIH
HAYMHAET KOJIOATHCS C JIOCTATOYHO BBICOKOW 4acToTod 9-14 MUHYT, Kak B
MOJIOKUTENbYIO (Ha 5 eIMHUIT), TaK U B OTPHUIATENbHYIO (HA 6 equHMII) CTO-
ponbl. Kak BHIHO W3 TpaBUTOTpaMMBbl, TOcie SIMOHCKOTO 3eMIICTPSICEHUS
Nel - 15 ampensi, npuMepHo uepe3 cyTKu ceHcop Y Bo3Bpauaercs K (oHO-
BOMY 3HA4YCHHUIO M JICPKUTCS HA ATOM YPOBHE B TEUEHHE 3 YacoB, ceHCOp Z
TaKKe BO3Bpamaercs K GOHOBOMY 3HAYEHHUIO, COXPAHSSACH Ha ITOM YPOBHE
BILIOTH 10 18 ampens, a cencop X craOMIM3UpPyeTCss Ha YPOBHE IOJIOKH-
TEJIBHOTO 3HAYCHHS S eIMHHII, Takke 10 18 anpes.

Kak BHIHO M3 KOPOTKOTO aHaN3a IPaBUTOTPaMMBI, 3a(hUKCHPOBAHO
HEKOTOPOE 3ama3/blBAaHUE B TMPOSBICHHUAX TPABUTAIIMOHHBIX BO3MYIICHUI
oT ceHcopa Y K ceHcopy Z Ha OJIHU CYyTKM U OT Z K X Ha Tpoe CyTOK. 3a-
MUCh, OTPAKAIOUIYIO MPOIIECC Pa3psIKA HANPSHKEHUH B JIMTOChepe, YCIoB-
HO MO’KHO Pa3/IeJNTh HA TPH COCTABJISAIOIINE - 33 ACCATH JTHEH /10 TOJIYKa, 32
JIBOE CYTOK IO TOJYKA U TIOCJIE TOJTYKA, B TEYCHHUE TPEX CYTOK.

C 16 anpens HaunHASTCS OYepeAHAS aKTHBH3aIUs ceHcopa Y ¢ Io-
BEIIICHHEM 3HaueHUs Ha 5 equnui, 18 ampens aktuBusupyercs cencop Z ¢
MOBBIIIEHEM 3HAYEHUS, TAKXKE HA D eIUHUII U, 25 anpens akKTUBU3HPYETCS
ceHcop X CMECTHUBIINCH B OTPUIATEIBHYIO CTOPOHY Ha 3 €AMHUIIBI. Takum
o0pa3oM, ¢ MOMEHTa Hadaja PerucTPaldy T'PAaBUTALMOHHBIX BO3MYIICHHMA
16 ampens 1o Havana Toidka nmpoxoaut 20 JHEH, IpH STOM 3ama3/bIBaHue
aKTHBHU3AIMH CeHCOpa Z M0 OTHOIIECHHUIO K CEHCOpPY Y COCTaBIISIET TPOE CY-
TOK, a ceHcopa X 1o OoTHomeHuto K Z - 7 cyrok. C MOMEHTa aKTUBHU3aIlUU
cercopa X (25 ampens) 1o Havana semierpscenus mpoxoaut 11 cyrok. 21
ampeins ceHcop Y CcTaOuIu3upyeTcss U BO3Bpaiiaercs K (GOHOBOMY 3Haue-
HUIO, 23 anpens cradunusupyercs cencop Z u 30 ampens Bo3BpamaeTrcs K
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¢doHOBOMY 3HadYeHHIO ceHcop X. Takum oOpa3om, 3a 6 CyTok JI0 3eMiIeTpsi-
CEHHsI BCE TPU CEHCOpPa CTaOMIIM3UPYIOTCS BO3BPATUBILUCH K (JOHOBBIM 3Ha-
yeHussM. Toipko K 9 Masi Hayall aKTHBHU3HMPOBATHCS CEHCOpP Y YBEIHYWB
3HAYCHHE Ha S eMHUI]. DTa MOJIOKUTEIbHAS aHOMAJUS C HEOOJIBIIMMH KO-
nebaHusMH TPOJI0JDKaeTCs 10 16 Mas, mocie 4ero ceHcop MpUHUMAeT ¢o-
HoBoe 3HaueHue. CeHcop X B TeUEHHE Masi HE MPOSBIIAECT aKTUBHOCTHU TIpe-
BEHITIIArOIICH OHOBOE 3HAYCHHME, TOTIa Kak ceHcop X HadywHas ¢ 27 Mas pe-
THECTPUPYET TOJIOKUTEIBHYI0 aHOMAIIMIO aMIUTHTYJ0N 3 €AMHHUIIBI, KOTOpast
YBEIMYMBACTCS 0 5 enuHuI 28 mast U 3aTeM pe3ko magaer 29 mas 1o -3
emuanil. C 29 no 31 mas cencop X komiebasucs ot +2 10 —3 eMHMII, BO3Bpa-
TUBIIMCH K (DOHOBOMY 3Ha4eHHIO K 02 UIOHS.

wn
1
=,
=
[
=1

(omm) [T

HIOHD H10.1b HIOTb ABIYCT

Puc.57. I'paButorpammsl 3a uionb-asrycr 2007 r.

02 urons B paiione KOunHanp B KuTae mpon3omuio onryruMoe 3emire-
tpsicenue Ne3 ¢ marHutymoit 6,1. Kak BHIHO M3 rpaBHTOTpaMMBI, MOCIE
3TOrO 3eMJIETPSICEHUSI BCE TPH CEHCOpa CTAOMJIM3HPYIOTCS BO3BPALLASCh K
(OHOBOMY 3HAYCHHIO M COXpaHss ero BIOTh 10 07 wrons. 07 uroHs Ha-
OnrojaeTcsl onpeielieHHass akTUBHOCTh ceHcopa Y, UMEIOLIero nepuoanye-
CKue HecTaOuibHbIE KOJIEOaHUs B MOJIOKUTEIbHYIO CTOPOHY Ha S €IUHULL.
Hauunas ¢ 15 utonst ceHcop Y perucTpupyeT yCTOHUUBYIO MOJI0KHUTEIbHYIO
AaHOMAJTMIO C aMIUIMTYA0M 5 equHuI BIUIOTH 10 21 uroHs, mocie vero, ¢ 21
Ha 22 WIOHS TOJIOXKHUTEIbHAS aHOMAJIMS CMEHSETCS Ha OTPHUIATEILHYIO C
aMILUTATYIOH -3 €IUHUIIBI, KOTOpas JUIUTCS 10 23 WioHs. 23 UIOHS OIAThH Ha-
OnroJaeTcsi cMeHa 3Haka aHOMAaJMM, pEerucTpupyemoil ceHcopom Y 10 5
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equaUI. OTHOBPEMEHHO HAYMHAET aKTMBU3UPOBATHCS CEHCOP Z KOJIEOISICh
B MOJIOXKUTEIBHYIO M OTPUIATEIbHYIO 00J1acTh ¢ ammutuTyaamu (+2) u (-3).

C 25 na 26 uroHS IPOUCXOJUT ONSATh CMEHA 3HAKOB, IIPU 3TOM CEH-
cop Y perucTpupyer OTpUIATSILHYI0 aHOMAJHUIO ¢ aMIUTUTYI0W 3 ¢IUHU-
IIbI, & CCHCOP X - IMOJIOKUTEIBHYI0 aHOMAJIHUIO C aMIUTUTYI0W 6 enuHuIl,
pUYEM B 3TOM PEXHME CEHCOPHI paboTaroT BILIOTH 10 28 uioHs. B To ke
Bpemsi 27 WIOHS HAYMHACTCS HE3HAUMTENIbHAsl aKTHBH3aIMs ceHcopa X C
aMIuTUTY0# 2 enuHUNBl. Takum 00pazoM, Mbl HAOIIOIaEM MOCIIET0BATEIb-
HYIO, CO CMEIIIEHUEM BO BPEMEHHU Ha 5-6 CyTOK, aKTHBH3AIHIO CEHCOPOB Y,
Z, a3zarem X.

C 23 utons ceHcop Y HauMHAET PETHCTPUPOBATH OUYEPETHYIO IMOJIO-
KHUTETHHYI0 aHOMAJIHMIO C aMIUTHTYION S euHuUI, 26 UIoHS ceHCop Z TaKKe
HAYMHACT PETUCTPUPOBATh AHAJIOTUYHYIO aHOMAIIMIO M, HaKoHel, 29 UIoHS
HAYMHACT PETHCTPUPOBATH TOJIOKUTEIBHYI0 aHOMAIMIO C aMIUTUTYI0H 6
eauHul cencop X. Ot Mbl HaOII0/1a€M MOCIIEOBATENILHOE CMEIEHUE BO
BPEMEHH Ha TPOE CYTOK, B 3aIHCAX TOJOXHUTEIBHBIX aHOMAJMiA CEHCOPOB
Y, Z u X. C 28 utoHs1 HaOIt0JaeTCsl OYepeIHas aKTUBU3AIUS CCHCOPOB Y U
Z co cMeleHreM BO BPEMEHH Ha JIBO€ CyTOK. 16 mromns B SImoHuH npoucxo-
JUT JBa CWIIbHBIX 3emuierpsicerust (Ne5 u N6 mo Tabnuie 18) ¢ maruuTya-
MU 6,6 u 6,8. Takum 0Opa3oM, ITUM 3eMIICTPSICCHHSIM, TIPE/IIIIECTBOBAJIA 3a-
MUCHh TPEX TPYII MOJOKUTEIBHBIX U OTPHUIATEIBHBIX AHOMAIIUH, TIPH 3TOM,
BO BCEX CllydasiX, aHOMAaJIMU 3aperucTpupoBaHHble ceHcopamu Y, Z u X
MMEIH, COOTBETCTBEHHO, TIOCIIEIOBATEIbHBIC CMEIICHUSI BO BPEMEHH OTHO-
CUTEIILHO JIPYT ApYyra C MEePHOJIOM, B CpeaHEM, 3-5 CYTOK U OOIIMM IepHO-
JOM 3ama3fbIBaHMs OT Hadaja 3allMCH aHOMaJHii CeHcopoM Y JI0 Hayaja
3aIlMCH aHOMAJIH ceHcopoM X, okoto 8-9 cyTok.

C 17 wrons HAOIIOAAETCS 3alUCh TIEPBOM B HUIOJIE TOJIOKUTEIBHOMN
aHOMaJIMU CEHCOPOM Y, a ¢ 23 HIOJIsl PETUCTPUPYETCS] BTOPAs IOJIOKUTEIb-
Has HTeHCcHBHAs aHoMaims. C 26 wrons aktuBusupyercst cencop Z u ¢ 02
aBrycra ceHcop X. B 3TOT mepno mMpouCXOauT cepusi CHIIBHBIX 3eMIIeTps-
cenuit (Ne7-Nel10 o tabaune 18) ¢ maruurynoi 6,8-7,5. Kak BuaHO 13 rpa-
BUTOTPAMMBI, STHM 3EMJICTPSICEHUSIM TaKKe TPEANISCTBYIOT 3aIICH aHOMa-
T, TpUYeM, B OYEPEIHON pa3 PUKCHPYETCs CMEUICHHE BO BPEMEHH ITHX
aHOMaJIMi Ha 3ammcsx ceHcopoB Y, Z u X C TIEpHOJIOM 3ara3/ibiBaHus 3 - 6
cyrok. Takum oOpa3zom, oOLIMil Tepro/] 3ama3AbIBaHUsl AHOMAJIMK 3aIliCaH-
HOM ceHCopoM X OTHOCHTENBFHO aHOMAJIMW 3almUcaHHOW ceHcopoMm Y co-
CTaBIISIET OKOJIO 9 CYTOK.
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Puc.58. I'paBuTOorpammsl 3a ceHTA0pb-Hos10ps 2007 1.

I'paButorpamma 3a centssOpp 2007 r. oTIMYaeTCs HATMYUEM CEPHH
OTHOCHTEIIEHO KOPOTKUX aHOMAJIBHBIX TIOJIOKHUTEIBHBIX UMITYJICOB Ha BCEX
TpeX CeHcopax ¢ nepuojamMu 6-12 gacoB, MpeAIIECTBYIOMNUX CHIIBHSHIITUM
semerpsicennsiM B Munonesun (Nell-Nel3), nmpousomenmux 12 ceHTAOps
(M8,4; M7,9) u 13 centsiops (M7,0). [IpumeyarenbHO, YTO 3EMIICTPSACCHH-
SIM TIPEAIIECTBOBAIN HHTECHCUBHBIC UMITYJIbCHI 3alMCaHHbIE CeHCopaMH Y U
Z ¢ amiuatynoi 6-7 ef., mpu 3TOM CEHCOpPOoM X OBLIN 3aITMCaHbl aHOMATUU
OoJsiee UTMTENbHBIC, HO C MEHBIIMMHU aMIUTUTynaMu — 2 en. O0miee BpeMs
3ama3pIBaHUs Havyayla 3aMuceil aHOMaJIMid CEHCOPOM Y OTHOCHUTETHHO CEH-
copa X COCTaBIISIET OKOJIO 5-6 CyTOK.

02, 04 u 06 cenTs10pst ceHcop Y 3amMChIBaeT SIPKO BBIPAKEHHBIC BbI-
COKO aMILIMTY/HBIC MMOJIOKUTEIbHBIC UMITYJIbChI (amruntyaa 7-8 ex.). C 12
10 27 CeHTAOpsS aKTUBH3UPYETCS CEHCOp Z W 3alKCHIBACT IIECTh OTHOCH-
TENIbHO KOPOTKHX (¢ mepuooM 5-10 yacoB), HO BHICOKO aMILIMTYAHBIX (7-8
€ll.) TPaBUTAIIMOHHBIX UMITYJIBCOB.

Kak BUIHO Ha rpaBUTOrpaMMe, B OYEPEIHON pa3 (UKCUpyeTcs 3a-
na3pIBaHUE 110 BPEMEHU MEXKTy 3alMCAaHHBIMU aHOMAIIUSMHU CEHCOpaMu Y,
Zu X ¢ o0UMM NepHoIOM 3ara3AblBaHus OKOJIO S CYTOK.

20 ceHTAOps TPOU30IILIO OYEPEIHOE CHIIbHOE 3eMiieTpsiceHue B MH-
nouesun (0.Cymarpa) ¢ M6,7. Kak BuauM, 3TOMY 3€MJICTPSCCHHUIO TaKKe
MPE/IIECTBOBAJIA 3AMMCh Psiia MHTEHCUBHBIX TPABUTAIMOHHBIX HMITYJIHCOB
3alMCaHHBIX BCEMH TPEeMs CEHCOpaMHu. MeXIly TeM, Ha Hall B3TJIS, Cepus
U3 [IECTH WHTCHCUBHBIX I'PAaBUTAIIMOHHBIX UMITYJIBCOB 3alMCAaHHBIX CEHCO-
poM Z oTpakalia MOArOTOBKY IEJIO CepUU CHUIIbHBIX 3emiieTpsiceHnit (Neld-
Ne19).
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05 okTs0pst mpou3onuio cuibHOe 3emierpsicerne (Ne20) B paiioHe o-
BoB Dymku ¢ M6,5 1, o HameMy MHEHHUIO, €My MPEANISCTBOBAJIO JBa Tpa-
BUTAIIMOHHBIX WHTEHCHBHBIX HMITYJIbCA, 3aPErHCTPHPOBAHHBIX CEHCOPAMHU
Y u Z 27 ceHts0psi.

15 u 16 okTsa0ps B paitonax Hooii 3enanauu u 0-BoB DyHIKH
OTISITh MPOM30ILIO JBa 3eMieTpsiceHuss ¢ M6,8 u M6,6, koTopsiM Iperie-
CTBOBAJIa 3allMCh I'PaBUTAMOHHON aHoManuu ceHcopoMm Z ¢ 11 mo 15 oxk-
Ts10pst. 3emuetpsicernst Ne23 u Ne24 B paitonax Munone3nn u Mapuanckux
0-BOB, 110 BCEH BHJIUMOCTH, OTPKAIOTCS KOPOTKHUM T'PABHTAIIOHHBIM UM-
MyJIBCOM C aMIUTHTY0U 5 ef1. 3apeructpupoBaHbiM 17-18 okTs0psi.

C 31 oktsa6pst mo 07 HOSIOPST PErUCTPUPYIOTCS HEOOBIYHO HHTEHCHB-
HbIE aHOMaJIMU CEHCOPOM X, OTIIMUUTETHLHON OCOOCHHOCTHIO KOTOPBIX SIB-
JSIETCSl HE TOJIBKO MX Ype3BbIYaifHO BbicOKas amruutyna (12-15 ex.), Ho u
KoJIeOaHUs ¢ JAHHOM aMITUTYION, KaK B TIOJIOKHUTENBHYIO, TaK U B OTPHUIIA-
TEJNBHYIO CTOPOHY, MIPHYEM MEPUOJIBI 3TUX UMITYJIBCOB KOJIEOATCS OT 1 va-
ca 1o 5-10 gacos. Yepes 3 ngus mocie cradmmmzanuu ceacopa X, 10 HostOps
MIPOUCXOIUT CHITbHOE 3emiteTpsicerrne Ne25 ¢ M7,3. Mexty TeM, 3TO TOJIBKO
HayYa0 MHTEHCHBHBIX ceiicMuueckux coObITrii. C 22 mo 27 HosOpst mpouc-
XOJIUT YeThIpe CHIIbHBIX 3emieTpsiceHust (Ne26 - Ne29) ¢ marnutynamu 6,5-
6,7. Takum 00pa3oMm, TpaBUTAMOHHAS AHOMAJIUsI CBEPXBBICOKOW HHTECHCHB-
HOCTH M HEOOBIYHOTO XapakTepa 3amucanHasi ceHcopoM X C 31 okTsa0ps mo
07 nos6pst 2007 r. sBISAIAch, HA HAII B3TJIS, MPEABECTHUKOM ITSITH CHITh-
HBIX 3emiieTpsiceHnid, mpom3omenmux ¢ 10 mo 27 HOsOps1, MPOU30IIEIINX B
paiioHe 1ro-BocToyHo Aszuu. [IpumeyaTenbHO, YTO, HECMOTpPS Ha 3alUCh,
CTOJIb MHTEHCUBHON aHOMaJIUU CEHCOpPOM X, ceHcopbl Y U Z HE perucTpu-
pOBall 3aMETHON aKTUBHOCTH B BapHaIMsIX TI'paBUTAIIMOHHOTO mmoiisi. He
UCKJIIOYEHO, YTO 3TO CBA3aHO C BBICOKON M30MpaTeIbHOW CIOCOOHOCTHIO
CEHCOPOB TI0 OTHOUICHHWIO K HAIPaBJICHHIO HCTOYHUKA TPABHTAIIMOHHBIX
aHOMAaJIM.

30 HOsOpst HAOMIOMAETCS OvepenHas aKTHBHU3AIHs ceHcopa X, MpH-
9YeM CEHCOPOM OIIATh 3alMCAaHbl OUYeHh MHTCHCUBHBIE aHOMAJIBHBIC MMITYJIb-
Cbl TPAaBUTALMOHHOTO MO ¢ aMIuTyfaou 15-17 en., kak B MOJIOKUTENb-
HYIO, TaK U B OTPUIIATEIBHYIO 00JIaCTH.
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Puc.59. I'paButorpamma 3a gexadpn 2007 r.

OTa MHTEHCUBHAS aHOMAIIUS MPOJOJDKACT MPOSBIATHCS M B Hadaye
JeKaOpsT M perucTpupyercs BILIOTH 10 KoHIa 02 pekadpsi, mocie 4ero ceH-
cop X cTaOMIM3UPYETCs M COXpaHseT (POHOBOE 3HAYCHHUE BIUIOTH J0 KOHIIA
nekaOps. 09 mexaOpst MPOMCXOIUT OYeHb cuibHOEe 3emuierpsicenue Ne30 B
paiione 0-BoB ®ymxu ¢ M7,8. Takum 00Opa3om, IpH ONPEACICHUN TIPEI-
BECTHHKA ITOTO 3EMIIETPSCEHHsS] TPYyIHO omuoOuThcs. Ha rpaBuTOrpamMme
SIBHO BHJIHO, YTO 3TOMY 3€MJICTPSICEHUIO MPEIMIECTBYET 3aKuch ceHcopa X
WHTCHCUBHOW rpaBuTanioHHON aHoMammu ¢ 30 HosOps mo 02 mexabpsi. B
JaHHOM clTy4ae, Tak’Ke He OTMEUEHO aKTMBHOCTH JPYTHX ceHcopoB. Harmo
OTMETHTb, YTO HANPABJICHUE HA PErHMOH 3€MIICTPSCEHHsS TO XK€, YTO W IpH
MPEIBIAYIINX MATH TOTYKAX.

3aBepiuasi JaHHBIA KOPOTKUM aHajIM3 TpaBUTOrpPaMM C ampeis Io
koHerl jgekadpst 2007 r. MbI XoTenH Obl CKOHIIEHTPHUPOBATh BHUMAHUE YHTA-
TN Ha TOM, YTO HAMH MPOJEMOHCTPHPOBAHA TOJBKO OOMIasi, TOCTATOYHO
MOBEPXHOCTHAsI MHTEPIpETaus 3amuceid rpaButorpamm. st pazpaboTku
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CCPLE3HBIX OCHOB MCTOJUKH ITPOTHO3UPOBAHHA 36MJ'ICTp$[C€HI/II\/’I Ha OCHOBE
rpaBuUTOrpamMM, TpedyeTcss ux Oosiee CKypymyne3Hoe uzydeHue. ['paButo-
TPaMMBbI COZEPKAT OTPOMHYIO HH(GOPMAITUIO JIJISl PAa3MBIILICHUS U U3yICHUS
1, Ha HAaIl B3TJIA4, UX JCTAIbHOC U3YYCHHEC ITO3BOJIUT MPOJIUTE CBET HA MHO-
r'Y€ BOIIPOCHI I€0JIOTUU U re0(U3UKH, OCTAIOLIUECs TIoKa 0e3 OTBETOB.

Jis npumepa, NpuBOIUM OoJjiee pPa3BEPHYTYIO 3alUCh I'PAaBUTO-
IpaMMBbI 32 S arpers.
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Puc.60. I'paBurorpamma 3a 05 anpenst 2007 r.

Kak BugHO U3 rpaButorpammsl 3a 05 anpenst, ¢ 17:00 no 19:00 gacos
HaOJroaeTCsl aKTWBHAs 3alUCh T'PAaBUTAIIMOHHBIX AHOMAIIMH, WMEIOIINX
ammutyay -3 (cercop X) u +4 (cencop Y), Ipu 3TOM ceHCOp Z MPOSBIISET
HE3HAYUTENbHYI0 aKTUBHOCTh. Mexay teM, ¢ 19:00 mo 22:00 cencop Z 3a-
MUCHIBAET TPABUTAIMOHHYIO aHOMAJIMIO, PE3KO OTIMYAIONIYIOCS 10 (dopme
OT 3aIMCaHHBIX JI0 ATOTO CUTHANOB ceHcopamu Y u X. [Ipu 3Tom, ceHcopsl
Y u Z He nposBIISIOT HUKAKOW aKTUBHOCTH JI0 KOHIIA 3amucu. Mexay Tem
CeHCOp Z TPOJIOIDKAET 3alMChIBATh UMITYJIbCHBIC CUTHAJIBI JI0 KOHIIA 3aIlu-
cu. Cpa3zy XOTHM HUCKIIOYUTH BO3ZHHKAIOIIEE MPH PACCMOTPEHHUH 3armceit
BIIEYATIICHUE, YTO CEeHCOPHI Y 1 X 3amHcaid MUKPOCEUCMBI MM KOJICOAHUS
OT JAJIEKUX 3eMJIeTpsiceHUH. J[eo B TOM, 9TO MEPHO]I €IUHUYHOTO Koyieba-
HUSI B IPUBEJICHHON MAyKe UMITYJIbCOB COCTaBisieT 4-12 munyT. Bo3MoxHO,
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3TH 3aIlIUCU OTPAXKAIOT MOIYJISIMN CEHCMHYECKOro IyMa, HO TOIla 3TH MO-
IOYJSIUM MOTYT HECTU B cebe BaXKHYI0 MH()OPMAIMIO O MacIITaOHBIX I'€0-
JUHAMHYECKUX MpoLeccax.
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Puc.61. I'paButorpamma 3a 16-17 anpens 2007 r.

Bropas rpaButorpamMma 3a 16-17 ampens mpuBeneHa AJisi TOTO, YTO-
ObI TIOKa3aTh, YTO 3alMCaHHbIE HEOOBIYHbIE I'PABUTAIMOHHBIE AHOMAJIMU 3a
05 ampenst He SBISIOTCS CIIyYailHBIMHU, a TEPHOAWYECKH TIOBTOPSIOTCS B
pa3iauyYHbIe NMPOMEXKYTKH BpeMEHHU. B 4acTHOCTH, TOCTATOYHO MHTEPECHO,
YTO MaykKd UMIYJIbCOB 3alMCAaHHbIE CEHCOPOM Z JBaXK/Ibl IPEPHIBAIOTCS fC-
HO BBIPQKCHHBIMH HH3KOYACTOTHBIMH aHOMAJHMSIMH, TIepBas M3 KOTOPBIX
3armcana 16 ampens ¢ 04:00 no 06:00 u mmeer nepuoy 2 yaca, a BTOpasi C
12:00 no 16:00 u mmeet niepuox 4 Jaca.

Bo Bcsikom ciyuae, Oojiee JeTanpHOE M3Y4YEHHE I'paBUTOrpamM, Ha
HaIl B3IV, IPEJOCTABUT UCCIIEOBATENAM OOJIBIIYIO MUILY JAJs AajJbHEH-
IIMX Pa3MBIIJIEHUN U BO3MOXHBIX OTKPBITHH.
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I''IABA 4. TEKTOHUYECKAS MNPUPOJA JJIUHHOIIEPUOA-
HBIX TPABUTAIIMOHHBIX BAPUAIINI

4.1. OTPA’KEHUE TEKTOHUYECKUX BOJIH B ITPOCTPAHCT-
BEHHO-BPEMEHHBIX BAPHUALIUAX TI'PABUTAIIMOHHOI'O
MOJIsA 3EMJIN

Pe3ynbrarhl neTanbHOTrO aHajau3a 3alUCcel TOPCHOHHOTO JIETEKTOpa

JI'B HaBomAT Ha MBICIH O TOM, YTO CTOJb HEOOBIYHOE MPOCTPAHCTBEHHO-
BPEMEHHOE pacIpe/ielieHe BapHallii IPaBUTALIMOHHOIO MOJIs, OTPa)KaeT
MIPOXOKJCHHUE IO/ PETUCTPUPYIOLIEH CTaHIIMEN TaK Ha3bIBa€MbIX TEKTOHU-
YEeCKUX BOJIH, Ha3blBa€MbIX, MOPOH, AePOpMAIMOHHBIMU, JUTOCHEPHBIMU
WK BoJIHaMU HampspbkeHuil. [lo cyTu, Bce BBINIENIEPEUNCICHHBIE TEPMUHbI
OTpaXkaroT OJMH U TOT k€ (U3NYECKUH Mpoliecc, UMEIOIINI XxapakTep BOJ-
HOOOpa3HO! Mepeayu MEXaHUYECKUX HaIpsDKEHUM, UCXOA[IIUX OT KpyI-
HOMACIITAaOHOTO HMCTOYHHUKA ATHX U3IydeHHil. Bo3mokHO, yTO pasHuna B
BOCIIPUSITUM 3TUX BOJIH, JHIIb B UX mepuone. Ho, B moboM ciydae, 3Tu
BOJIHBI OTJMYAIOTCSA OT CEHCMHYECKHUX BOJH YpE3BbIYAWHO OOJIBIIMMHU Iie-
puonaMu, OT AECATKOB MHUHYT, O JAECATUICTHH M OTPOMHBIMH JUIMHAMU
BOJIH, OT ThICSIY JIO JIECSITKOB THICSY KHJIOMETPOB.
OCHOBBI KOHIENIIMHY TEKTOHUYECKUX BOJH ObUIN 3aJI0KEHBI B MaTeMaTuye-
ckoi mojnenu B.Dmb3accepa, B COOTBETCTBHM C KOTOPOH, Mepepacmpeene-
HUE COKMMAIOIUX YCUJIMH, OCPEAHEHHBIX IO MOMNEPEUHOMY CEUYEHHUIO YIpY-
roil nuTocdeprl, KOMIEHCPYIOTCS KacaTeJIbHBIMU YCUJIUSIMHU, BO3HHKAIO-
IIMMH B CUJIY TOPU30HTAIILHOTO CMEIIEHUSI JINTOC(EPHI MO BA3CKON acTEHO-
chepe (Elsasser W., 1969). BriocnenctBum, 3Ta MOJIeib Obljla HCIOJIb30BaHa
ISl KOJTMYECTBEHHOM OICHKHM Mepenaun adTepiuiokoBoii aktuBHocTH (Kasa
hara K., 1985; bapanos 5.B., 1980).

Bnocnencteun monens Onp3accepa Obuia gomosHeHa [[x.Paiicom
3¢ deKToM BA3KOYIPYrOl peakiuu acTeHoC(epbl Ha TOPU3OHTAILHBIE CMe-
meHus Jmrochepel. OH TaKkKe yden peajlbHYI JBYMEPHOCThH Mpoliecca
(Rice JR., 1982). Teoperuueckuii aHAIN3 PACIPOCTPAHEHHSI BOJIH CEHCMHU-
YeCKOM akTUBHOCTHU B JIuTOocepe Obu1 1aH B padorax Jlexnepa @. u apyrux
uccnenosareneit (Lehner F.K., Li V.C., Rice JR., 1981). Dddekr nsruda
JuTOC(Ephl HA KUJIKOM JIUTOC(HEPHOM OCHOBAHUU HAILIEN OTPAKEHHE B pa-
6orax Haman A. U Apriomkosa E.B. (Nadai A., 1969; Aprtiomkos E.B.,
1979). Briocnencteum, B pabotax Hukomaesckoro H.B., Kapakuna A.B. u
Jlo6koBckoro JILM. Obuta mpeanpuHsATa MONBITKA pa3pabOTKU JIBYMEPHOI
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TEOpHH BOJIH M3ruba-cxarus aurocepsl Ha Bsi3koil acteHochepe (Kapakuu
A.B., Jlookosckwuii JI.W., 1984).

Huxomnaesckuii B.H. u PamazanoB T.K. o0beuamIM MOIXO0BI TIpE-
JBIIYIIUX UCCIEOBAaHUN U MPEUIOKUIN TBYMEPHOE YpaBHEHUE TEKTOHU-
YECKUX BOJIH U3rHOa-CHKATHS C YU4ETOM Bs3Koyrpyroctu actenochepst (Hu-
koaesckuii B.H., Pamazanos T.K., 1985-1986).

HekoTopeie uccienoBaTesnn paccMaTpUBAIOT KPYIHbIE TEKTOHUYE-
CKHE pa3jioMbl B KaueCTBE CBOEOOpa3HBIX BOJHOBOJIOB, B IpeJenax KOTO-
PBIX IPOUCXOUT PACIPOCTPAHEHUE TEKTOHUYECKUX BOJIH Ha 3HAUUTEIIbHBIE
paccrosiaus (Rice JR., 1982; Kasahara K., 1985). Psn ucciemoBateneit
[peiaraloT TaKKe YYUTHIBATH MPU MOCTPOECHUHM MOJEIN TEKTOHHMUYECKUX
BOJIHOBBIX MPOLECCOB (pa30BbIe MepexoAbl M TEIUIONepesadyy B YaCTHUHOE
IUIaBJIEHHE acTeHoc(hephl U CBSI3aHHOW € 3TUM ee JIByX(a3HOCTH, I'paBUTa-
UOHHYIO HeycToiuuBocTh 1 T.1. (Kapakun A.B., JlookoBckuit JI.U., 1984;
Iaparam U.A., 1984; JIyopoBckuii B.A., 1985).

Pacuersl, npoBefeHHbIE C OJHOBPEMEHHBIM YYETOM IPOAOIHHOIO
CKaTus U u3ruda auTocdepsl B IPOIEcCe pacpoCTpaHEHUS] TEKTOHUYECKOM
BOJIHBI, no3Bojmian B.H.HukonaeBckoMy NOJIyduTh BECbMa HHTEPECHBIE
pe3ynbraThl. Tak, OBLJIO YCTAaHOBJIEHO, YTO JJSl TEKTOHUYECKOW BOJIHBI,
JBUKYIIEHCS B/10JIb TEKTOHUYECKOTO PasyioMa, CKOPOCTh MOKET COCTaBIISATh
okouio 10 kM/roj, Toraa Kak B ciaydae JIBMIKCHHS BOJIHBI MOIIEPEK pas3ioMa,
TEKTOHUYECKash BOJHA Oynaer MHTEeHCMBHO 3atyxaTh (HwukomaeBckuii B.H.,
Pamazanos T.K., 1986).

B pesynbrare uccnenoBanuii, npoBoIuMbIX Kadenpoit usuku 3eM-
au Ilerepoyprckoro T'ocymapcrBennoro Yuuepcutera (T.b. SHOBcKas,
JLH. Ilerposa, B.B. Kapnunckuii, F0.I'. ®apadonosa, E.JI. JIsickosa, K.1O.
Cannnkos, 2007), moJyd4eHbl JaHHBIC, CYIIECTBEHHO COBITAAONIUE C BbI-
BOJIaMHU aBTOpPOB Hactosiiieir MoHorpaduu. [Ipexne Bcero, HeEoOXoauMoO
OTMETHUTh, YTO BBISIBJICHA BBICOKAsl CTENEHb COTJIACHsI MAKCHUMAJIbHBIX CO-
CTaBJISIIOIIMX B CHHXPOHHBIX CIIEKTpax HAOJIIOJCHUN Ha CTAHLUAX, PACIIO-
noxeHubix B EBpazun (SSB, ®@pannus; WUS, Kuraii; SEM, Poccus; HY B,
Wupus; INU, Snonus), cO CTaTUCTHYECKHUM CIEKTPOM CEHCMOTpaBUTAIIU-
OHHBIX KOJI€OaHUM, YCTaHOBJIEHHBIM paHee 1o HalOmroaeHusM B IletepOyp-
re, 4YTO CBUJIETENIbCTBYET O IUIAHETApPHBIX MaciiTadax HaOIIOJaeMbIX MpO-
neccoB. Ilo MHeHMIO MEeTepOYpPrcKMX Y4Y€HbIX, UMH 3apEerUCTPUPOBAHbI
ceificMorpaBUTAallMOHHBIE KOJIeOaHUsI JUTOC(hEPHI, PU 3TOM CJIENaHbI Mep-
BBIC OLICHKU CKOPOCTH U JJTHHBI BOJIH. HU3KOCKOPOCTHBIC BOJIHBI (CKOPOCTH
ot 0.35 1o 0.68 km/C) celicmuyeckoit mpupo bl uMenu uuHbl 0T 1520 no 7
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310 kM. B pesynbraTe aHamm3a MOIYYEHHBIX PE3YJIbTATOB YUSHBIE MMPHUIILTH
K BBIBOJIY O TOM, 4TO HaOJt0aeMble KojieOaHus CBsI3aHbI ¢ JAedOopMaIioH-
HBIMHM IIpOLIECCAaMH, MPOTEKAIOIIMMU BHYTPU KOHTHMHEHTAa CO CIIO)KHOM
OJ104HO-MepapXu4ecko CcTpykTypoi. CeillcMOrpaBUMETPUYECKUM KOM-
wiekcoMm B llerepOypre 3apeructpupoBaHa J0JTOBpeMEHHas AepopMmanus
pactspkeHust (MO0 BEPTHKAIM) MPOJOJDKUTENBHOCTIO 12 CyTOK, KOTOpas
npeaBapsiia IMHUKI CHIIBHBIX 3emuteTpsiceHnil aexkadpss 2004 rona, BKiIrOUas,
cuIbHEHIIee 3emieTpsicenne Ha ceBepe o-Ba Cymarpa 26.01.2004, Bri3BaB-
niee karactpoduueckoe yHamu. [lepea KakapIM CUIBHBIM 3€MJIETPSICEHU-
€M 3aperuCTpUpoBaHbl AehOPMAIUK MEHBIICH MPOAOJDKUTEIbHOCTH (1-2
CYTOK), HaOiromaBminecs U panee. OTMEUCHO TaKkKe BO3pPACTaHUE WHTCH-
CUBHOCTH CEHCMOIPAaBUTALIMOHHBIX KOJEOaHUM, COMYTCTBYIOIIEE ATUM Jie-
¢dbopmanysaM, HayaJlo KOTOPOro BCEr/la OINEpekajo MOMEHT pa3pblBa CHUJIb-
HBIX 3emJierpsceHudl Ha 1-4 cyrok. PacnpeneneHue MHTEHCHBHBIX CIEK-
TPaAJIbHBIX COCTABJISIONIMX HA YaCTOTHOW OCH, OIPEEIEHHOE N0 MECAYHBIM
JAHHBIM, COOTBETCTBOBAJIO YCTAHOBJIEHHOMY PaHEE CTaTUCTUYECKOMY CIIEK-
Tpy. 3aperucTpupoBaHO BO3OYKJIEHHE OBHOTO COOCTBEHHOTO KOJICOAHUS
3emiIi BTOpO# CTETICHH.

Kak BuAHO U3 NPUBEAECHHBIX BBIIIE PE3YAbTATOB HCCIEIOBAHUMN
yuenbix I[lerepOyprckoro YHuBepcHuTeTa, OHU MOJIHOCTHIO COTJIACYIOTCS C
MOJIyYeHHBIMH HAMHU Pe3yJIbTaTaMH PErHCTPAldy HETPHIINBHBIX BapHaIluil
CHJIBI TSDKECTU TEpe]] CUJIbHBIMU 3€MJIETPSICEHUAMH, a TAKKE 3alucei Top-
cuonHoro aerekropa ATROPATENA, mo3BoIsoIero perucTpupoBaTh TpU
MIPOCTPAHCTBEHHBIE COCTABIISIONINE IPABUTAIIMOHHOTO T0Jis 110 ocsiMm X,Y ,Z.
UccnenoBanus amepukanckux reodusukoB @.@.Ilomnutna u P.broprmana
(F.F.Pollitz, B.Burgmann; Kanudopuuiickuii yausepcurer, Jasuc, CIIA) u
cericmosiora b.PomanoBuu (B.Romanowicz; Kanudopuuiickuii yHUBEpCH-
tet, bepxau, CIIIA) mokasand, 4TO TEKTOHHYECKHE HAMPSHKEHHUS MOTYT
pacnpoCTpaHATbCA Ha OOJBIINE PACCTOSHUS U MPOSBISATHCS CO 3HAYUTEIb-
HOM 3aJIepKKOM BO BpeMeHH. MccnenoBaTennn MOCTPOUIM KOMIBIOTEPHYIO
MOJIeNb Mepeaydl HalpsHKEHUM M YCTAaHOBMJIM, YTO MOIIHBIE 3eMJIETpsce-
Hus, npoucxoauBmiue B 50-60-x romax Ha KpaitHeM ceBepe Tuxoro okeaHa,
10 BCE BUJIMMOCTH, BO3OYAUIIU CEpUIO BOJH HAIPSDKEHUS B 3€MHOM Kope,
koTopsle B 80-X romax MpuBENH K YCHJICHHUIO CEHCMHUYECKOW aKTUBHOCTH
naneko Ha tore - B mrate Kanudopuus. Ilo MHEHHIO BbIIIEyKa3aHHbBIX y4e-
HBIX, BOJIHBI HamlpspKEeHUs nepenarorcs mo acreHocdepe. Ilpu ckonpxeHnn
I10 TIOBEPXHOCTH acTeHOC(EPHI, INTOC(EpPHBIE IIIIUTHI BCTYAIOT BpeMEHAMH
BO B3auMMOJICHCTBUE; Kpas OJHOM 3aLEIUISIOT JIPYrylo - BO3HUKAET HAIps-

185



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

KEHHUE, KOTOPOe, B KOHIIE KOHIIOB, Pa3psKaeTcsl MOJI3EMHBIM TOTYKOM. OH
nepepacnpeesiieT MECTHOE HaIlpsDKEHHE MO0-HOBOMY, YBEIMYMBAs €ro B
OJIHOM paiioHe U ocialsis B IpyroM. XapakTepHbI TOMY IPUMED - YEThIPE
MOIIIHBIX 3eMJIeTpsiceHus, Habmogapmmxcs Mexay 1952 u 1965 rr. B mpe-
nenax AJeyTCKOW OCTpOBHOM JIyru M n-oBa Kamuarka, T.e. Kak pa3 Tam, rjae
Tuxookeanckas mimrta norpyxaercs nojq CeBepo-Amepukanckyro. [locme
KaXJIOTO ToYKa TuXOookeaHCKas IUIMTa 'TMepenpucrnocadimBaiach’ K HO-
BOMY B3aMMOpPACHOJIOXKEHHUIO IUIUT, PAcTATUBasACh U BO30yX7as Mepereka-
HHE Macc B JIXKaIlen 1o Heit actenocdepe. B pesynbrare, mo acrenocdepe
pacnpocTpaHsiach AedopmalMoHHas BOJIHA, IiepeaaBasl Jajbllie TO Halps-
KEHHE, KOTOpPOE IEePBOHAYAIBHO ObLIO BBI3BAHO 3EMJIETPSICEHUEM IpU
CTOJIKHOBEHUU ILIUT.

CornacHO MOCTPOEHHOW aBTOpaMHU MAaTEMaTUYECKOW MOJEIH, BOJIHBI
HaIlpsDKEHUs, OPOXKICHHBIE 3€MIIETPSICEHUEM B KpalHEH CEBEpHOM 4YacTH
Tuxoro okeaHa, nepemMeIaInCch Kak K I0I'y, Tak U K ceBepy, B npejensl Jle-
JIOBUTOTO OKE€aHa, CO CKOPOCTBIO, 3aBHUCSILEN OT BSI3KOCTH acTeHOC(EpHI.
BBenenHble B MOJIENb pealibHbIE JaHHbIE 0 BSI3KOCTH MOPOJI MOKA3aIH, YTO
MUK BOJIHBI HAIPSDKEHUS JOJKEH ObUT JOCTUTHYTHh BOCTOYHOM oOnactu Jle-
noBuToro okeana B 70-X Toax, MpOUTH Yepe3 KaHaICKyI0 IpoBUHIHIO bpu-
taHnckas KosrymOus oxono 1975 r. m Berynmuth Ha Tepputopuio Kamudop-
Hun okoJio 1985 r. ['ae Obl 3Ta BOJTHA HHM MPOXOJIUIIA, OHA BE3/E YCKOpsiia
JBUKEHHE IUTUT U CTUMYJIMPOBAJa CECMUUYECKYI0 aKTUBHOCTb. [1o MHEHMIO
uccienoBaTesielf, STUM U OOBSACHSAETCS BCIIECK 3eMiieTpsceHuit ¢ M>5 1o
mkane Puxrepa, koTopsiii Habmogancss B 80-X rogax B BOCTOYHOW YacTH
ApkTrueckoro OacceifHa. FOxHee, nmpoABHKEHHUE MOAOOHBIX BOJIH, U3MeE-
psieMo€e BCEro JHIIb HECKOJIbKUMU MHJIJITUMETPAMH B IO, IPOCIIEKUBAETCS
[0 MyJbCUPYIOUIEH celicMHuecKol aKTUBHOCTH, HAOJIOJaBIIeHcsS B CeBep-
Hoit yactu Kanmudopuuu B 70-X, a B 10xHo# - B 80-x rogax ([Ipupoa, Ned,
1999).

He Tonpko Bpems HacTyIUIEHHS MTOBBIIEHHON CEMCMUYECKON aKTHB-
HOCTH, HO U (opMa ee IpPOSBIICHUS 3aBUCAT, 10 MHEHHIO aBTOPOB, OT Xa-
pakTepa BoJIHBI HanpsbkeHus. B 1oxHoi yactu Kanudopuuu celicMuueckue
MIPOLIECCH HA pa3jioMax MPOTEKalu MHAauye, YeM B U3BECTHOM paziome CaH-
Anzpeac: B mepBoM ciiydyae OOpPTOBbIE CTEHKU Pa3jIOMOB JBUIaJHUCh IJIaB-
HbIM 00pa3oM BBEpPX U BHU3, @ HE B CTOPOHBL. JTOT (DaKT OTMETHUIIH €llle B
1995 r. ceitemonoru @.Ipecc u K. Amnen (F.Press, C.Allen; Kanudophwuii-
CKHI TEXHOJIOTHYeCKUi MHCTUTYT, [lacamena). Ho momkHOTO oOBsICHEHHS
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tTakoMy (pakTy Toraa HaineHo He Obuto (Science, 1998. V.280. 5367., USA,
P.1194).

B pa6ote Crenanosa U.W. (Cremanos 1.U., 2002) npuBeaeHs! upes-
BbIYAHO Ba)KHbIE, HA HAIl B3I, PE3YIbTaThl UCCIIECAOBAHUM 110 MOHUTO-
pUHTY 00BEMHBIX Ae(opMaliiil ¢ HOMOIIbIO T€OXUMHUUYECKOTO JePOPMOMET-
pa B pailoHe ABAaYMHCKOrO 3anuBa. [IpuHINI, MONOKEHHBIA B OCHOBY Ji€-
¢dbopmomeTpa, onupaercsa Ha oTkpbiTHe CrenanoBeiM WM. ocoboro cocrosi-
HUS aTOMOB HEKOTOPBIX XMMHUYECKU MHEPTHBIX 3JIEMEHTOB, CIOCOOHBIX Ha-
XOJUTHCSI B 00bEME KPUCTAJUIMYECKUX PELIETOK MUHEPAJOB, CXOIHOIO B
HEKOTOPBhIX OTHOLIEHHMSIX C WJCAIbHBIM Ta3oM M IIO3TOMY Ha3bIBa€MOTO
“xBazurazoo6pazueiM” . [lo maenuto Crenanosa M.1., Takue BemecTBa cro-
COOHBI UTPATh POJIb UYBCTBUTENIbHBIX HHAUKATOPOB BEJIUMYUHBI JeQopMariuil
KPUCTAJJIMYECKUX pelieToK MuHepasioB. [Ipu ymeHblieHnn oobema perier-
KM BHYTPH HEe BO3pacTaeT MapuuaibHOE JIaBjeHue 3Toro “ksasurasa’. Ilo-
CKOJIbKY 3TOT IpOIleCcC, B MEPBOM NPHUOIMKEHUH, MOKHO CUMTaTh aauada-
TUYECKUM, YaCTh aTOMOB IIPUOOpETAET JOMOJHUTEIBHYIO SHEPTUIO U MOJTY-
4aeT BO3MOXKHOCTH IPEOJI0JIETh MOTEHIIMAIBHBIN Oaphep, CYIIECTBYIOIIUN
Ha TpaHUIaxX pasjesa: pelieTka — OKpY)Karolllee OTKPBITOE MPOCTPAHCTBO.
Ecnu cucrema “mMunepan — okpyxatorias atMmocepa’ 3aMKHYTa, TO B HEH
PaBHOBECHOE COCTOSIHME M3MEHUTCS B CTOPOHY MOBBILIEHHUS] KOHLEHTPALUN
MapoB JIAaHHOTO BEILECTBA B ra3e HaJ MUHEPAJIOM. DTO COCTOSHUE 00paTu-
MO, U [P YBEIMYEHUU 00beMa KPUCTAJUIMYECKOHN peleTKH MUHEpalla “Bbl-
TECHEHHBIC" M3 HEE aTOMBI BO3BpAIIAIOTCA B MUHEpas. Takum obpazoM, He-
MIPEPHIBHO U3MEPSIsl COJIEPKaHUE aTOMOB JAHHOTO 3JIEMEHTa B ra3e HaJl MU-
HEpPAJIOM MOXKHO CYIUTh O creneHu nedopmanmii muHepana. [Ipu gocra-
TOYHO HU3KOM IIpejiesnie 0OHapyKEHUs U3MEPUTEILHOTO YCTPOUCTBA OKa3bl-
BaeTCs BO3MOXKHOM perucrpaius Majblx JedopManuid, mopsaka 10°, wn
MEHbIIIE.

B.B. Pyxuu BbIBHHYNI THIOTE3y, coriacHo koropoir (MHcTHTYT
3emHO# KOpbI, MpKyTCcK, ycTHOE coobmienue, 1998 r), kaxmoe 3emierpsice-
HHE COIPOBOKJIAETCS M'eHepalyen MPOJOJIbHBIX BOJH C YPE3BBIYAHHO HU3-
Koit ckopocthio pactpoctpanenus (V <0.1 m/cek). (ABTop 3TOrO0 MOKIama
Ja7 UM Ha3BaHUE - MeJUIeHHbIC aedopmannonHbie BosHbl (MJIB)). DToit
TUIIOTE3€ XOPOIIO COOTBETCTBYET KOHTpAacTHasl Ae(opMallMoHHas aHOMa-
must, 3adukcupoBanHas CrermanoBeiM M.U. 27.06.1998 r, wepe3 26 cyrok
nocie [IumyHckoro 3emierpsicenust 1 utonst (cocrosiias U3 3-X KOHTpAcT-
HBIX OJMHOYHBIX UMITYJILCOB ¢ aMmruuTygamu 92, 140 u 43 yci.en u MHTEp-
BaJlaMH MEKIy HUMHU OKOJIO 7 4acoB). OHa MO3BOJISIET OIIGHUTH CKOPOCTh
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pacrpocrpanenuss MJIB okono 0.05 m/cek. Ha mossitiennom (ore o0beM-
HBIX JeopMaIlyii B IeHb 3aMETHBIX 3eMiieTpsiceHuit 3a 1,5 — 24 gaca 1o co-
ObITUS HAOJIOJAIOTCS €AMHUYHBIE MMITYJIbCHBIE CUTHAJIBI, MPEBBIIIAIOLINE
¢ou B 2-3 u Oonee paza. Hanpumep, 1 urons 1988 r 6pu10 3adhmkcupoBaHo 2
TaKUX CUTHaIA ¢ amruutTyaamu 38 yci.en. 3a cytku u 41 yen.en. 3a 1,5 gaca
1o cooprtus. A 27,08,2000 nepen 601ee ciiaObiM COOBITHEM OTMEYEHO TOXKE
2 UMITYJIBCHBIX cuTHaNa: 68 yci.exn 3a 6,5 gaca u 40 en. 3a 3,5 yaca 10 3em-
netpsicenus npu GoHe okoyio 20 en. DTO MO3BONISIET MPEANIOIOKHUTH, YTO
TaKU€ HMMITYJIbCHbIE CHTHAajbl Ha IOBBIILIEHHOM ()OHE MOTYT UIpaTh POJib
KpPaTKOCPOYHBIX MPEIBECTHUKOB IEpe]l CHJIbHBIMU CEHCMUYECKUMU COOBI-
THUSIMHU.

CremanoB M.W. B cBOMX HCCIIEIOBAHMSIX OTMEUAET, YTO «0030p Ha-
KOIUJICHHOH 3a 4 roJ]Ja MOHUTOpPUHIa HH(GOPMALMU O MOBEAEHUN O0BEMHBIX
negopmanuii oka3bpIBaeT, yTo JedopMalMOHHbIE BO3MYILIEHUS HaOI01a-
IOTCSl HAMHOTO HaIie (PUKCUPYeMBIX CeHiCMHUYeCKUX COOBITHH Kiacca 3 12.
ITo Bceit BepossTHOCTH, “THXO0€” pacCcesiHUE HAKOIUIEHHOW TEKTOHHYECKOU
SHEPruM MPOUCXOJUT BCIIEACTBUE KpuIla. [I0CKOIbKY, IpU 3TOM T'€HEpUpY-
FOTCSL TOJIBKO HU3KOYACTOTHBIE KoueGanust (<107 '), Takue mpoweccsl co-
BpEMEHHBIMU ceficMoMeTpamMH He (puKcupyroTcs. B monb3y 3Toi runoresbl
CBUJCTEILCTBYIOT perucrpupyembic uepe3 20-25 cyrok mocie yracanus
KaXKJ0ro Je(pOpMallMOHHOTO BO3MYIICHHS, UMITYJIbCHbIE CUTHAJIbI, UJCHTH-
¢unupyemsie kak M/IB.

B.I".bpikOB OTBOAUT OOJBIIYIO POJIH B CEHCMUYECKON aKTHUBU3AIUU
INIyOWHHBIX pa3jioMoB JedopMalMOHHBIM BOJHaM. VM mpemaraercst mMo-
JeJIb MHUIIMMPOBAHMS CEMCMUYECKOU MTOJABUKKHA B HEOJHOPOIHOM Pa3JIOMe
3emHo# kopel (beikos B.I'., 2000, 2005).

WuTepecuble paccuersl Obutn npoBeneHsl buprepom b.U. u Kosty-
Henko C.M. (1984), xortopsle, pemiasi 3aja4y TEPMOKOHBEKTHBHOW HEyc-
TOWYUBOCTU 3€MJIH, MOJCIIUPOBAIMN €€, KaK JIByXCIOWHYIO, 110 Peojoruye-
CKHM CBOMCTBaM, cucteMy. Bepxuuii ynpyruit cioit (urocdepa) JIeKuT Ha
OJHOPOJHOM MaHTHUHM, PEOJIOTHS KOTOPOW MOAYMHSETCS 3aKOHY AHApane,
OTMMCHIBAIOLIEMY HEYCTAHOBMBIIYIOCS IOJ3y4yecTh. [lockonbky Temmnepary-
pa B CHUCTEME MEHSETCsl, 3Ta IpaHUlIa SBJISIETCA NOABMKHOU. Pexxumy mopo-
roBOi KOHBEKTHUBHOW HEYCTOMUYMBOCTH, KOTOPBIH peanu3yercs B 3emiie pu
MPUHSATHIX OLIEHKaX ee (PU3N4eCKUX MapamMeTpoB, COOTBETCTBYIOT BO3MYIIe-
HUS B BUJIE HE3aTYXaIOIIMX TEPMOKOHBEKTUBHBIX BOJIH. HaliieHs! moss Ha-
npspKeHu, aedopmanuii U TemnepaTyp B JUTOchepe U MaHTHUH, a TaKKe
CMEILIEHHUsS 3E€MHOIl IMOBEPXHOCTH M IOBEPXHOCTU pazjena JIuTocdepa-
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MaHTHs, BO3HUKAIOIINE IPU PACTIPOCTPAHCHUU TEPMOKOHBEKTHBHOM BOJIHEI.
PesynbTaThl 3THX MCCIIEAOBaHUI MPUBEIN WX aBTOPOB K BBIBOJY, YTO TEp-
MOKOHBEKTHUBHBIC BOJIHBI CO3JAIOT B JIMTOC(Epe HANPSHKEHHS, JOCTHralo-
mue 3 kOap, Jaxe NP CMEIIEHUH 36MHOM MOBEPXHOCTH, HE MTPEBHIIIAIOIINX
1 km (Buprep b.U., Koprynenko C.M. 1984).

Becpma WHTEpECHBIMH, C TOYKH 3PEHHUS HMCCIIECJOBAHUS BOJHOBOM
nepeaaynl TeKTOHWMYECKOW SHEPrHH, MPEICTABISIOTCS PE3yJIbTaThl U BHI-
wiagku H.A.KacesnoBoit (2003). Tak, Ha 0CHOBE J€TabHOTO aHAJIM3a MPo-
CTPaHCTBEHHO-BPEMEHHOTO pPACHpeeNICHUsT 3eMIICTPSICEHUH B Mpenenax
CuHalickoro noJjiyoctposa u 3anuBa Aka0Oa Obula YCTaHOBJIEHA MUIpALHs
ceiicMuieckoit sHeprun ¢ 1976 roga B HanmpaBIeHUU C BOCTOKA Ha 3amaj, a
¢ 1983 r. ¢ ceBepa Ha tor. CyOMepHIMOHAIbHAS BOJHA TEKTOHTHYECKOTO
HAINpPsDKEHHS PaCIpOCTPaHsIIaCh co CKOpocThio 27-110 km/rof, cyOrmmpor-
Hast - 7 — 30 km/ron. Mexay TeM, CpaBHUTEIBHBIN aHAIN3 PE3yJIbTaTOB
W3yUYeHHs] TPOCTPAHCTBEHHO-BPEMEHHBIX OCOOCHHOCTEW pachpeeieHHs
CEMCMOTEKTOHMYECKOTO HANPSHKEHHSI B 36MHOUM KOpE B TpeesiaX TeppHUTO-
pun KaBKa3cKoro permoHa u ceBepo-3aIaJHON 4acTu ApPaBHICKOIO MOJIY-
octpoBa, npoBeneHHbl H.A.KacbsiHOBOM, mo3Bosni e€if 0OOHApYKUTh CHH-
XPOHHOE U3MEHEHHE TMHAMHUKH CEHCMOTEKTOHMYECKOTO PEXHMa M CXOJICT-
BO CKOPOCTEH a3UMYTaJIbHOIO PacHpOCTPAHEHHUS] CEICMUYECKON SHEPrUu B
36MHOM KOpe B Ipezesiax 3TUX Teppuropuil. Ha ocHOoBe cBomx mccienoBa-
Hui, H.A.KacpssHOBa IpUXOAUT K BBIBOJY U IIEPEHOCE CEUCMUYECKOM DHEP-
MU B JIaHHBIX PErHOHAX MOCPEACTBOM TeKTOHMYecknX BoJiH (KachsiHoBa
H.A., 2003).

Becpma HecTaHTApTHBIA MOAXOM K H3YYEHHUIO JehOpMaIlHOHHBIX
BOJIH PacCMOTpEH B paboTe rpymisl uccienoparenei (Yuurens M.JI., Spo-
menko B.H., Imagkux W.U, Kamoukun B.B., 2000), ycTaHOBHUBIIHX, YTO
«IIPOCTPAaHCTBEHHO-BPEMEHHAsI N3MEHUMBOCTh aBapuil Ta30IPOBOJIOB OTpa-
’KaeT, ¢ OJTHOW CTOPOHBI, NeOPMAIIMOHHBIE TPOIECCHl TUIACTHYECKOTO Xa-
pakTepa, CBsI3aHHBIC C TIPOXOXKIACHUEM MPHUIMBOB B TBEPIOM Telle 3eMIH H,
C JPYroil CTOpOHBI, mepea- (moct-) celicMuueckue aedopMaIHOHHBIE TTPO-
[IECCHI, OTPAKAIOIINE MOMEHTHI MEPeX0a OT IIACTUYECKUX aedopmaruii k
pa3pbiBHbBIM». [lo MHEHUIO HccienoBaTeneld, Haubosee 4acTo aBapuu IMpo-
WCXOJAT BJIOJIb JIMHUH, a3UMYTHl KOTOPBIX COTJIACYIOTCS C a3UMYTaMH Ipo-
CTHpaHHs 30H JCIMMOCTH 3€MHOH KOpbl Ha Onoku. «/lepopmannoHHbIe
BOJIHBI, IBUTAIOIINECS B HAINIPABICHUH COOTBETCTBYIOIIEM OJHOMY M3 a3u-
MYTOB OJIOKOBOM NETMMOCTH JUTOChEpbl (OTpaxaroluecs JITMHeaMEHTaMu
00JIaYHOTO MOKPOBA) — OOBIYHO TPACCUPYIOTCS JIMHEHHO CBS3aHHBIMH aBa-
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pUSIMH Ta30IIPOBOJIOB TOM K€ OPHUEHTHPOBAHOCTU. XApPaKTEPHO, YTO pasz-
repMETH3aIHS Ta30MPOBOJIOB IPOUCXOIUT OOBIYHO B T€X pailoHaX, KOTOPHIE
0 MOP(OCTPYKTYPHBIM IMPU3HAKAM COMJIACYIOTCS (COBMAmArOT JubO mep-
NCHIUKYJISIPHBI) C HANpPaBJICHHOCTHIO (pOoHTA Ae(HOPMAIMOHHON BOJHBIY.
OTa KOHIENIHS MOATBEPXKAaeTCs W HAONIONESHUSAMH 32 aBapUUHOCTHIO Ha
MarucTpajgbHBIX TPYOONPOBOJAAX, TJC aBapUU IMPOUCXOMAT TOJIBKO B TOM
cllydae, ecii TpyOOIpOBOJ] MepeceKaeT re0IMHAMHYECKYI0 JIMHUIO BKPECT
npoctupanus (Meraak A.I'., Tepemenko A.H., Hlener; H.C.,2001).

Ha nann4me nmpocTpaHCTBEHHO-BPEMEHHOM B3aUMOCBSI3H CHIIBHBIX H
cmalbbIX 3eMJIETPSCEHUH yKa3plBalOT B CcBoe pabore J.Mpdpcon u
O.JIunrnun (David Marsan and Oliver Leingline, 2008). B wactHocTH uMH
CllelaHa TIOTIBITKA TPUBECTH NMPUYUHHO-CIICJACTBEHHYIO CTPYKTYpPY IOCIe-
JIOBATEIBHOM KacKaJHOM B3aMMOCBSI3M OYaroB CHJIBHBIX W CIAOBIX 3emiie-
TPSICEHUH.

B pabotax WM.I1.100poBONBbCKOrO MPHUBOJUTCS aHAIU3 I'PaBUTALIU-
OHHBIX TPEIBECTHUKOB CHIIBHBIX 3eMJICTPSICEHHUM, TIPH 3TOM OH YKa3bIBaeT,
YTO IPaBUTAIIMOHHBIE MTPEBECTHUKHU SBIISIOTCS CICICTBHEM Je(hOopMUpOBa-
HUS Cpelpl TMPH TOATOTOBKE TEKTOHWYECKOTO 3emierpsiceHus. llepen
Tanpmanckum 3emierpsicenueM B Kwurae 28.07.1976 ¢ marmurymoi 7,8
(Ruihao, Zhaozhu, 1983) MakcimaibHas aHOMAJIHS B SMUICHTPAIBHOW 30HE
cocraBmita 90 mkI'an. B pabote (Druta, 1982) otmeuaercs, 4TO Ha SMHUIECH-
TpanbHBIX paccTossHUsAX 0Kkoo 100 kM u MarHuTynax 2<M<4 oGHapyKeHBI
rpaBuTanonable aHoManuu B 15-200 mxl an. Ilo muennto 3yOkoBa C.H.
(3yokos C.HU., 2002) Tk pacCcTOSIHHS MOYTH HA TMOPSIOK BBIIIE W3BECTHOM
OIICHKH paJMyca 30HBI MPOSIBICHHsS npeasecTHrkoB, pasroro 10°*Y wn.
JIoOpOBOJIbCKUI CUUTAET, YTO OCHOBHOM BKJIaJ B MPEIBECTHUKOBYIO Bapua-
IIUIO CHJIBI TSDKECTH BHOCST BEPTHUKAIBHBIC NMEPEMEIICHUST 3eMHON TIOBEpX-
HoctH ([JoOpoBonbckuit U.I1., 2004).

W3yueHne TpaBUTOrpaMMBbl, MOJYYEHHON TOPCHOHHBIM JIETEKTOPOM
ATROPATENA 103B0JIMIIO YCTAaHOBUTH PSiI MHTEPECHBIX M BAXKHBIX OCO-
OeHHOCTEH B MPOCTPAHCTBEHHO-BPEMEHHBIX BAapHAIMAX TPABUTALMOHHOTO
TIOJIS.

Ha puc.62. mpuBenena rpaBurorpamma, 3anvcannas ¢ 01 ampenst 1o
31 nexabps 2007 r.

[TpoBosst aHANHM3 TPABUTOTPAMMEI, MBI OyZeM OIHUPATHCS HA PE3Yb-
TaThl HHTEPIIPETALIMH, OTIMCAHHBIE B TpeAbLAyIIeM pasaene. Kak Hamu yxe
OBUTIO OTMEYEHO, BO MHOTHX CIy4asiX CHIIbHBIM 3€MIJICTPSICEHHUSIM Tpeie-
CTBYET 3allUCh TPABUTALMOHHBIX aHOMAIWH (BapualMii rpaBUTAIHOHHOTO

190



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

0JIs1), IPHYEM CCHCOPBI 3AMKCHIBAIOT ATH AaHOMAJIHMHU TOCIEI0BATENBHO, CO
CMEIIEHUSIMHA BO BPEMEHH - CHaYajla aHOMAJIHsI TIPOSIBIISIETCS] B 3AIIMCH CEH-
copa Y, 3areMm ceHcopa Z U HaAKOHEI[ ceHcopa X, P 3TOM pa3HUIla BO Bpe-
MEHH MEXy 3aliCsIMU aHOMau ceHcopamu Y u Z coctaisier 3-6 nHeil u
Takasi )Ke pa3HUIla BO BPEMEHHU HAONIONAeTCS MEXIY 3alUCSIMH aHOMAJIUU
cencopamu Z u X.
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Puc.62. I'paBuTOorpamma 3anucaHHasi TOpcMoOHHbIM JeTekTopom ATROPA-

TENA 3a nepuona ¢ anpens no 31 gexadops 2007 r.
A xvz - Oe3pa3MepHBIi MHIIEKC, XapaKTePU3YIOIIUNA aMILUTUTYAy OTKJIIOHSHHS KO-
pOMBICEN ¢ MaJIBIMU Tpy3aMH 10 ocsiM X U Y, a TakKe BepTUKaJIbHbIE OTKIOHEHUS
MPOOHOI MacChl, OTPAXKAOIIEE BapUaIlUl YCKOPEHUS CHJIBI TSXKECTH 1o ocu Z; T —
OCh BpeMeHH; S —rpaduK celicMUiecKol aKTHBHOCTH BOCTOYHOTO MOTYIIAPHsl, T1Ie
10 OCH S MOKa3aH MHAEKC CEHCMHUYECKON aKTHBHOCTH; «A», «B», «C», «D», «E»,
«K», «L» (OKOHTYpEHHbIC OBaJbHBIMU TI'PaHHIIAMU) - OOJIACTH B IMpEAENax KOTO-
PBIX SPKO BBIPAYKEHBI CMEILIEHHS BO BPEMEHH 3aIMCeil TPaBUTAIMOHHBIX aHOMAJIHI
OT ceHcopa Y j10 cencopa X.

Anpens  Mai Wows  Mioms
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Takum o6Opa3zom, o0mias pa3HHULAa BO BPEMEHM, MEXKAY 3alUCIMU
aHoMmaJi ot ceHcopa Y 110 ceHcopa X, coctaBisier 6-14 nHei.

Ha rpaduke Boimenensl obmactu «A», «B», «C», «D», «E», «K»,
«L» (OKOHTYpEeHHbIC OBaJIbHBIMHU T'PAaHHIIAMH) B TpelesiaX KOTOPBIX SIPKO
BBIPA)KEHBI CMEILIEHUSI BO BPEMEHU 3alKCel rpaBUTALIMOHHBIX aHOMAJIUN OT
ceHcopa Y 5o ceHcopa X. Hambosnee yeTko mposiBIsieTCS 3Ta 3aKOHOMeEp-
HOCTB B 30HaxX «A», «C», «D» u «E». B 30Hax «B» «K» u «L» anomannu
MIPOSIBJIAIOTCS HE Ha BCEX ceHcopax. Tak, B 30He «B» akTuBHas aHOMaius
MPOSIBUIIACh B 3amucsax ceHCopoB Y U X, B 30He «K» MHTEHCHBHasl aHOMa-
JIUS TIPOSIBJIIETCS HA 3alMCH ceHcopa X M MEHee MHTEHCHBHAsl Ha 3aIlllicu
cercopa Z. Jlyig 30HbI «L» sipKO BbIpa)keHHasi aHOMaJIMsl 3allCaHa CEHCOPOM
X ¥ MeHee UHTEHCUBHAs CEHCOpOM Z.

K kaxnoil u3 30H rpaBUTAIMOHHBIX AaHOMAJIMM HaAMHM MPUYPOUYEHA
30Ha CEHCMHYECKOI akTUBHOCTH Ha rpaduke S (puc.62.), uMeromme uaeH-
TUYHbIE 0003HAUEHHUS C 00JACTSIMU CMELICHHUSI BO BPEMEHHU 3aluceil rpaBu-
TAIIMOHHBIX AHOMAJIUH OT ceHcopa Y /10 ceHcopa X.

I'paduk celicMuueckoil aKTHBHOCTH OTPakaeT YCPEIHEHHOE YHCIIO
CWJIBHBIX 3€MJIETPSCEHUN MPOU30LIEANINX B BOCTOYHOM MOJYIIapUU C am-
penst mo 31 nexabpst 2007 r. 1 MOCTPOEH MyTeM MPUMEHEHHUST METO1a CKOJIb-
3sedt cpenHeil. CriaakuBaHue MPOU3BOIMINCH IyTEM MOCIIEN0BATEILHOTO
YCpEeIHEHUS ABAXKIBI CKOJB3SIIIUMH 7/-MU U 9-TH JHEBHBIMH CpeIHUMH. B
pe3ysbTaTe MPUMEHEHHOM METOJMKH YCpeOHEHUs], Ipa(uK CMEIeH BIepe]
Ha [/ JTHEH.

30HBI CeMCMMUYECKOM aKTUBHOCTH OOO3HAUY€Hbl HAMM AHAJIOTUYHO
30HaM TPABUTAIMOHHBIX aHOMANUU «A», «B», «C», «D», «E», «K», «L»,
IIPX 3TOM IIOAPA3YMEBAETCS, YTO KaXKJA0W OJHOMMEHHOM 30HE celicMHuye-
CKOM aKTMBHOCTH MPEIIECTBYET COOTBETCTBYIOIAs 30HA IPABUTALIMOHHBIX
aHOMAaJIM.

Kak BugHO w3 rpaduka, Jake BU3yaJbHBIM aHAlU3 IO3BOJISET HE
TOJIBKO KOHCTaTHUPOBAaTh SIPKO BBIPAKEHHOE CMEIEHHWE aHOMaJIHil BO Bpe-
MEHHU OTHOCHUTEIBHO APYT Jipyra 1no ocsaM Y, Z u X, HO U BBICOKYIO KOppe-
JIALIMIO 30H T'PAaBUTALIMOHHBIX AHOMAJIUN M 30H CEMCMHYECKOW aKTHBHOCTHU
CO CMEUICHHEM BO BPEMEHH.

Ha Ham B3rnsig, npeaBaputeibHble pe3yiabTaThl HMHTEPIpPETALUU
IPaBUTOTPAMMBbl IO3BOJISIIOT MPEANOI0KUTh, YTO 30HBI I'PaBUTALIMOHHBIX
aHoMmaymi otpaxaroT npoxoxkaenue ma crannueii ATROPATENA Tekro-
HUYECKUX BOJH, KOTOPbIE HE MOTYT OBbITh 3apErMCTPUPOBAHBI OOBIYHBIMU
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CeCMUYECKUMH CTAaHIUSAMU, HO IPEKPACHO PErHCTPUPYIOTCS TOPCUOHHBIM
JETEKTOPOM JUTMHHOIIEPUOAHBIX IPABUTALIMOHHBIX BapUalliil.

JIecTBUTENBHO, €CIH MPEANOJI0KUTh, YTO IIPU MPOXO0KJIECHUH Mep-
BOT0O MOJyNepuoja TEKTOHUYECKON BOJHBI aKTHUBH3UpPYETCs ceHcop Y, 3a-
TE€M, B MOMEHT CMEHbI IIOJYIIEPUOI0B TEKTOHUUECKON BOJIHBI, B pE3yJIbTaTe
MOSIBJIEHUS 00JIACTH MOBBIIIEHHON MM MOHM)KEHHOMN IUIOTHOCTH I0J] CTaH-
1uel, akTUBU3UPYETCSl CEHCOP Z, U MPH MOSBICHUN BTOPOM MOJIYBOJIHBI aK-
THUBU3UpYETCS ceHcop X.

Ecnu oOparuth BHMMaHuE Ha 3amuch ceHcopa Z, TO MOXHO 3ame-
TUTh, YTO BO MHOTHUX CIIy4yasix Ha 3allMCU ATOrO CEHCOpa rpaBUTAILIMOHHBIE
aHOMAJIMHU MPOSBIIAIOTCA, KaK B MOJIOKUTENIbHBIX, TAK U B OTPHULIATEIbHBIX
o0racTsx, Py 3TOM B Ipelienax OJHOW aHOMAJIMK MPOUCXOJUT CMEHA 3Ha-
Ka. SIpko BhIpaK€HHAsl CMEHA 3HaKa B aHOMaJIMU HaOIroAaeTcs B 00JacTax
«A», «C», «D», «E», «K».

Paznuunble mosynepuoapl TEKTOHMYECKON BOJIHBI IO-pa3HOMY Oy-
IyT BIUATH Ha CEHCOPHI JETEKTOpPa, OPUEHTUPOBAHHBIE B3aUMHO MepIepIu-
KYJISIpHO. DTO BIIOJTHE 0OOCHOBBIBAETCS (prznuecku, nOO, rpaBUTAITMOHHOE
M0JIE SIBJSIETCSI KBAJIPYIOJIBHBIM, A, CJEI0BATEbHO, CHUIIBHO H30MpaTellb-
HBIM 10 HAlpaBJIEHUIO K UCTOYHUKY IPABUTALIMOHHOTO Bo3MyIlieHus. KoH-
CTPYKLMSI CEHCOPOB TAaK)KE paccuuTaHa Ha MAKCUMAaJbHYIO H30UpaTeib-
HOCTb B 3aBUCHUMOCTH OT HAlpaBJICHHs] MCTOYHHKA PABUTALIMOHHOTO BO3-
MYILEHUS.

JpyruM, He MeHee JIOTUYHBIM, 0ObSICHEHUEM I10CIIEJOBATENbHOM aK-
TUBM3ALMH Pa3IMYHBIX CEHCOPOB JETEKTOpPAa MOXKET OBbITh IMOCIIEI0BATENb-
Hasi perucTpanus cHaudaja IpOJOJIbHOM BOJHBI, oOsajaromiei OoJblien
CKOPOCTBIO, UEM MONEpeYHast U MPUXOAAIIEH K perucTpupyrouieil cranuuu
paHpllIEe NIONEPEYHOH, a 3aTeM, MONEpEeYHON BOJHBI. B 3aBHCHMMOCTH OT Ha-
MIpaBJICHUs NPHUX0/1a TEKTOHUYECKUX BOJIH, CEHCOPBI MOTYT BECTU cebs Io-
pazHomy. Takum o6Opazom, TopcuoHHbI neTekTop ATROPATENA, mo
HalleMy MHEHHUIO, PpEerucTpupyeT TIpaBUTALMOHHBIE  BO3MYIIECHHS,
MOPOKJIa€MbIe POXOIAIIMMH MOJ I€TEKTOPOM TEKTOHUYEKMMHU BOJHAMH,
M3MEHSIIOIIMMH IJIOTHOCTh TOJIIIM TOPHBIX IMOPOJ B IHpenenax (poHTa
BOJHBI. Pa3nuunbie (a3pl TEKTOHMYECKON BOJIHBI BBI3BIBAIOT 3HAKOIIEpe-
MEHHO€ HM3MEHEHHE IUIOTHOCTH, MPH 3TOM, KapTHUHA MOXKET YCIOXKHSITbCA
HaJIMYMeM, KaK [IPOJIOJIbHBIX, TaK U MONEPEYHbIX TEKTOHUYECKUX BOJIH.

Ecmu npenamnonoxuts, uro nerekrop ATROPATENA sBusercs wH-
CTPYMEHTOM, MO3BOJIIOIIUM PETUCTPUPOBATH TEKTOHUYECKHE BOJHBI, TO
OCTaeTCs MO-TIPEKHEMY HESICHBIM BOIIPOC: «UTO SIBJISIETCS MCTOYHHKOM TEK-
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TOHMYECKUX BOJIH». DTa npoliema sIBIsIeTCs KIIF0YeBOH, MPH pacCMOTPEHUH
HE TOJIbKO BO3MOKHOCTH CO3/IaHUSI HOBBIX METO/I0B IPOTHO3UPOBAHUS 3EM-
JETPACEHUN Ha OCHOBE PETUCTPALMU TEKTOHUYECKHX BOJIH, HO U C TOYKH
3peHusi MPOSCHEHUS HEKOTOPbIX (PyHAaMEHTaJIbHBIX aclnekToB. Benp co-
BEPIICHHO OYEBUIHO, YTO TEKTOHUYECKUE BOJHBI U CAMU MOT'YT OBbITh MpH-
YUHOW 3eMJIETPSICEHUH, MPOBOLMPYS MOABIXKKH B 30HAX INTyOMHHBIX paz-
JIOMOB WJIM CTAaHOBSCH «IIOCJIEAHEN Kariei» B 001acTAX HAKOTUIEHHBIX KpH-
THYECKHUX HAIIPSKEHUI B 3€MHOM KOpE.

TakuMm 006pa3oM, pacCCMOTPUM TPHU BO3MOKHBIX HCTOUYHUKA TEKTOHU-
YECKUX BOJIH:

1. TexToHMYECKHE BOJHBI M3JIy4alOTCS HA TPaHMILIE SIPO-MAHTHS, IPEIIO-
JIO)KUTENbHO, B cioe «D» BO BpeMsl OuUepelHOro BbIIUIECKAa TITYyOMHHON
sHepruu. Ilpu 3ToM, MOpoXkaaeMble SHEPreTUYECKUM UMITYJIbCOM TEKTOHU-
YeCKHE BOJIHBI MEPEMEIIAIOTCA BBEPX M, JOXOJS 10 JUTOCPEPHI, MPOJI0JI-
AT pacHpOCTpaHEHUE B €€ Ipejaesax, akTUBU3UPYS odaru 3eMieTpsce-
HUN ¢ KpUTUYECKUMU HANpsOHKEHUSMHU. B MOMEHT mojxo/ia 3Tux BOJIH K pe-
TUCTPUPYIOIIEH CTaHLIMM, HAYMHAETCS IPOLECC aKTUBU3ALMM celicMuue-
CKUX 0YaroB, MPUBOJASIIAS K 3eMJIETPSICEHUSM.

2. TekTOHWYECKHE BOJHBI U3Ty4alOTCsl OUYaraMy CHIIBHBIX 3eMJICTPSICCHUN B
MOMEHT JOCTM)KEHHSI B HUX KPUTUYECKUX HAIPsHKEHUH, TPUBOIAIINX K Ha-
YaJly HHTEHCUBHBIX Aedopmaruil. OTu nedopMalii U SIBISIFOTCS UCTOUYHU-
KOM TE€KTOHMUYECKUX BOJIH, PaCIPOCTPAHSIIOIIUXCS OT OYara 3eMJIeTPsCEHUS.
3. BropuuHbie TEKTOHHYECKHE BOJIHBI, KOTOPBIE BOSHUKAIOT MOCIE CHIIBHBIX
3eMJICTPSICEHUM B PE3yJIbTaTe 3HAYUTEIBHBIX JIepopMaImii B 04aroBoi 30He
3emiieTpsiceHuid. Ha Hanmuue Takoro Mexanusma oOpa3oBaHUsI TEKTOHHYE-
CKUX BOJIH TaKK€ YKa3blBaIOT HAOIOJEHMS psia HccleaoBareseil, oTMe-
YalOIIMX TaK Ha3bIBAEMYIO MUTPAIMI0 04aroB 3eMJIETPSCEHUsI OT HallpaBJie-
HUSl CHUJIBHOTO 3€MJIETPSICEHHUS, IPEUMYILECTBEHHO, BJI0JIb INIyOUHHBIX pa3-
JIOMOB 3€MHOU KOPBI.

Jlis oTBeTa Ha IMOCTaBJIEHHBIE BONPOCHI HEOOXOJIMMa MOCTAaHOBKA
CHEIHAJIbHBIX MCCIEAOBAHUM C HCIOJIb30BAHUEM, KaK MHUHUMYM, Tpex
cranimit ATROPATENA, pa3menieHHbIX Ha OOJIBIIOM PAaCCTOSHHH JIPYT OT
apyra, He MeHee 2-3 ThICSY KM.

4.2.YTO PETUCTPUPYET ATROPATENA?

B mpenpinymem pasnene HaMu ObUI PacCMOTPEH HPUHLMIIHMAIBHO
HOBBIM reoQU3nYecKril METO MOHUTOPUHIA TPABUTALIMOHHOTO MO 3eMIIU
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¢ moMolblo, Tak HasbiBaemoi, cranuuu ATROPATENA, mo3BonuslIeit
3aperucTpupoBaTh HEOOBIYHBIE BapHallUM TPaBUTALMOHHOTO MOJS HEpes
CWJIBHBIMHU yJIQJICHHBIMU 3€MJIETpsICeHUSIMU. Pe3ynbTaTbl HMHTEpHpeTaruu
«TCPAaBUTOIPaMM>» II03BOJIMJIM aBTOpPaM BBIBUHYTH IPEIIOJIOKEHHUE, UTO
3aperucTpUpPOBAHHBIE AHOMAIMU OTPAXKAIOT TEKTOHUYECKHE BOJHBI. besyc-
JIOBHO, MO>KHO JUCKYTHPOBATh MO [MOBOAY MPUPOJIbl TEKTOHUYECKUX BOJH U
UX UCTOYHMKOB H, JJa’K€ O caMOM (hakTe UX perucrpanuu. Mexay tem, Qpaxt
perucTpanuy JJIMHHONEPUOIHBIX IPABUTALIMOHHBIX BapHalllil SBIsSETCS He-
OCIIOPUMBIM.

[Tonpobyem pazobpatbces, a 4To, COOCTBEHHO TOBOPS, HA CAMOM JIeJie
peructpupyer ATROPATENA?

@Owmsnueckuit npuanun nevicteus cranin ATROPATENA Obut ne-
TaJbHO PACCMOTPEH B MpebIAyIIuX pa3aenax. [lo cyru, aTa cranuus, npen-
CTaBJIsIeT cOOO0M, 1Ba IK3EMILISIpA COBEPILIEHHO WACHTUYHBIX KIACCUYECKUX
BecoB Kapenauimia nius M3MepeHus rpaBUTAMOHHOM IOCTOSIHHOM, pa3Me-
LICHHBIX B OJIHOM KOPILYCE U OPUEHTHUPOBAHHBIX B3aUMHO NEPIIEHIUKYIISAP-
HO, a TaKXe MIOMEIIEHHBIN B 3TOM K€ KOPILyCe BhICOKOTOYHBIN I'PaBUMETP.

Ecnu ucxoauth M3 KIIaCCMYECKUX MpEACTaBICHUN (yHIaMEHTallb-
HOHM (DM3HKH, TO ATOT MPUOOP SABISETCS aOCOIIOTHO OECCMBICIEHHBIM, TaK
KaK CUMTAETCSl HEOCIIOPUMBIM, UYTO TPaBUTAILMOHHAS [MOCTOSIHHAS - MUPOBast
KOHCTaHTa U HE MOKET MEHSTbCS BO BpEMEHHU WIM B IpocTpaHcTBe. Emie
0osee OeCCMBICIEHHOW Ka)KETCsl IOMbITKA HENPEPHIBHOIO H3MEPEHHUS BO
BpEMEHU I'PaBUTALIMOHHON MMOCTOSHHOM B pa3IM4HbIX HAIIPABJICHUSX.

Mexnay Tem, ATROPATENA 3apeructpupoBaia MHOTOYHCICHHBIE
CUTHAJIBI, KOTOpPbIE, KaK ObLIO MOKa3aHO BbIIIE, UMEIOT OINpeAeIeHHbIE 3a-
KOHOMEPHOCTH U BBICOKYIO KOPPEJSILIMIO ¢ KPYITHOMACIITAaOHBIMU I'€0/INHA-
Mu4eckuMu coObiTusiMu. Ho Hanboliee MHTEpECHBIM U, Ha MEPBBIM B3IIIAL,
HanOosiee aOCypIHBIM, SIBISETCS TOT (PAKT, YTO B OJHU U TE€ K€ MOMEHTHI
BpeMeHH, Bechl KaBeHuia, OpUeHTUPOBAHHBIE B3aUMHO IEPHEHIUKYIISP-
HO, PErMCTPUPOBAIIN COBEPUICHHO pa3jMyYHbIe aHOMAaJIHMM, MOPOM HUKAK HE
KOppeJMpyeMbIe IPYT C APYroM JTUOO0 UMEIOIIHE OOPATHYIO KOPPEISIHIO.

Ecnam HEeckonpKO OTOMTH OT NOBJIEIONMIMX HAJ HaMH J0rM (yHmIa-
MEHTaJIbHON (PU3HMKHU U B3IJISIHYTh HA AT PE3yNbTaThl Yepe3 NpusMy reou-
3UKHU U T€0JJUHAMHUKHU, TO MHOTOE MIPOSCHUTCS U OKAXKETCS JOCTATOYHO MPO-
CTO OOBSICHUMBIM, IIPU 3TOM OCHOBBI (PyH/IaMeHTaIbHOW (U3UKH, J]a U cama
IPaBUTALIMOHHAS IOCTOSIHHASL OCTAHYTCS HEMTOKOJIEOMMBIMH.

Hcxoast u3 moioxeHuit 0011Ie TeOpunu OTHOCUTEIBHOCTH, TI0 CBOCH
MPUPOJI€ I'PABUTALMOHHOE B3aUMOJECHCTBHE IMpPENCTaBIsAET COO0N M3MEHe-
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HUE KPUBH3HBI IPOCTPAHCTBA, BHI3IBAEMOE MAaCCaMU U SIBJISIIOIIEECS UX He-
OTHEMIIEMBIM CBOKCTBOM.

B Becax KaBenaunia mpoucxoauT B3auMOIEHCTBUE MaJIbIX Macc Ha
KOHLIaX KOPOMBbICTA, TOJBEUIEHHOTO Ha TOHKOM HUTH C OOJbIIMMHU Macca-
MH, YTO BBI3BIBAET MOBOPOT KOPOMBICET BOKPYI CBOEH OCH Ha HEKOTOPBII
YroJl. YToJ1 OBOPOTAa KOPOMBICIA KOMIIEHCHPYETCSI CHJION YIIPYTOCTH KpY-
YeHHs] HUTH, 10 BEJIUYMHE KOTOPOM M BBIUMCISETCS IpaBUTALlMOHHAS I10-
crosiHHas. Ho ecnu psiioM ¢ 3TOM cUCTEMOM TOSIBISIOTCSA Ipyrue OoJbIine
Macchl, TO OHU BHOCST JOIMOJIHUTENbHbIE UCKAKEHUSI B KPUBU3HY IPOCTpPaH-
cTBa, 00pazoBaHHOro OOJBIIMMU Maccamu B Becax Kapennumia. Takum 00-
pa3oM, Mbl Oy/ieM UMETh HOBYIO CUCTEMY B3aUMOJICHCTBYIOIIUX Macc, B KO-
TOpOM KpHUBHU3HA MPOCTPAHCTBA OYyIET SBIATHCA PE3YIbTHPYIOIIEH Macc B
Becax KaBeHuIla u 1OMOTHUTENBRHOU Macchl. B aTom citydae, Bechl KaBeH-
JMILA TOKAXXYT UHOU pe3ynbTar.

B ycnoBusix 3emiM, CyliecTByeT MHOXECTBO I'€OJMHAMHUYECKHX
(akTOpOB, KOTOPBIE CO3/1AI0T JOCTATOYHO MHTEHCUBHBIE I'PAaBUTALMOHHBIE
aHOMaJIMH, U3MEHSIONIMECS B MPOCTPAHCTBE U BO BPEMEHU U MHOTOKPATHO
MPEBBILLIAOLINE TPABUTALIMOHHBIE A(PPEKThI, BbI3bIBAEMbIE JBUKEHUEM ILIa-
HET COJIHEYHOW CHCTEMBbI, BKJIOUasi CyMMapHbIil 3((eKT JTyHHO-COTHEUHBIX
MPWINBOB. DTU 3PPEKThl MOTYT ObITh BbI3BaHbl KOHBEKTHBHBIMU TEUEHUS-
MU B MaHTHH, IBKEHUEM JUTOCHEPHBIX IJIUT, TEKTOHUYECKUMU BOJIHAMU
u 1.4. Kcrat, Habmonaembie 3¢(eKTsl, MOTYT ObITh TaKXe BhI3BaHBI IPO-
XO0XJICHUEM Yepe3 3eMIII0 CBEPXUIMHHBIX I'PaBUTALIMOHHBIX BOJIH KOCMHYE-
CKOTO IPOUCXO0KIEHHUS, UMEIOIIHUX BBICOKYIO AMILTUTYLY.

Ha nam B3risii, MMEHHO TakMM 00pa3oM MOXKHO OOBSICHUTH TOT
(bakT, yTO Ha MPOTSIKEHUM IMOCIEIHUX JECATHIETUNH, HECMOTPS Ha IMOCTO-
SIHHOE TIOBBIIIEHHE TOYHOCTU HPUOOPOB, PErMCTPUPYIOIIUX T'PaBUTAL[UOH-
HYIO TIOCTOsIHHYI0 G BILIOTH /IO IIECTOTO 3HAKa MOCJe 3alsTol, TeM HE Me-
Hee, G He ymaeTcs 3aperucTpupoBaTh C TOYHOCTBIO, BBIIIE TPETHETO 3HAKA

IIOCJIE 3aIsSITOM, O YeEM CBHUJETENbCTBYIOT €XKETroJHO MyOIMKyeMble JaHHbIE
CODATA
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Puc.63. Cxemarnueckoe n3oopaxenne GpakTHIECKOH OpPHEHTAIIUH
BecoB Kasenaumua B cranuuu ATROPATENA.

Ha pwuc.63 mokazano cxemaTmueckoe H300pakeHHe (aKTHUECKOH
opuenrtanuu BecoB Kapenmuma B cranimmn ATROPATENA. H3o0paxenue
MpeAcTaBisieT co0oit Bua cBepxy, X U Y 0003HAUaIOT COOTBETCTBYIOIIUM
00pa3oM OpUEHTHPOBAHHbIE KOPOMBICIIA C MAJILIMU MaccaMH Ha KOHIIaxX, a
M1 u M2 - GonpIIe Macchl.

B npeapiayiiem paszene, npu MHTEpIpETAlMU TPaBUTOrPaMM, Obl-
JIM UCIOJIb30BaHbl MHTETPUPOBAHHbIE 3HAUEHUS JJIMHHOIEPUOIHBIX I'PaBU-
TalMOHHBIX Bapuauui. Mexnay teM, OoJiee AeTaabHOE U3y4EHUE OTIECIBHO
B3SITHIX I'PaBUTALMOHHBIX CUTHAJIOB, MOXET IPOSICHUTH O0Jiee TOHKHE (U-
3UYECKHE HIOAHCHI.

XOTHM HallOMHHUTH, YTO Ha TpaBUTOTpamMmax, rpaguk Gx oTpaxaer
JBHKCHHE KOpoMbICiia X Ha puc.63, a rpa¢puk Gy - ABMKCHHE KOPOMBICIIA
Y (puc.63), rpadpux Gz oTpakacT W3MEHEHHE CHJIBI TSHKECTH, T.C. BEPTH-
KaJbHBIE cMelIeHus poOHOoW Maccel. [Ipuuem, yBennyenne 3HaueHnii Gy u
Gy o3HavaeT cONMKEHNE MaJIbIX MacC Ha KOPOMBICTAxX ¢ OOJIBIIMMHU Macca-
MH, a CHIJKEHHUE - yAajgeHue oT 6oabmux Mace. [1o ocu opanHaT nokasaHbl
YCIIOBHBIE €IMHULIBI, OTPAXKAIOIINE aMIUIUTY Ty OTKJIOHEHHS MaJIbIX Macc Ha
KOHLIaX KOPOMBICEJI, OTHOCUTENHHO OOJIBIIMX Macc.
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Perucrpanusa 3HaueHHI BCEX TPEX CEHCOPOB OCYIIECTBISAETCS C
IMCKPETHOCTBIO B OJIHY CeKyHIy. Mcnoip30BaHMe KpacHBIX J1a3epoB, cho-
KYCHPOBAHHBIX B Y3KHE JIYYH U CHEIHATbHBIX ONTUYECKUX MATPHIL IS pe-
THECTPALlMU JIA3ePHON METKH W €€ MEepeMEIICHUH, MO3BOJISET PETUCTPUPO-
BaTh OTKJIOHEHHs Kopombicen no0 0,1 MmM. Beck mporiecc perucrpaiuu mpo-
UCXOJUT B U(PPOBOM BHUE aBTOMATHUYECKH, O€3 y4acTHs OIreparopa, a Io-
Jy4aeMble BPEMEHHBIC DSl APXUBHPYIOTCS C IMOMOIIBIO CHEIHATHHOM
nporpammel. J[oCTynm K apXuBaM CTaHIIMK W HaOIIOACHUE 3a TPOIIECCOM B
peanbHOM MaciiTabe BpeMEHH MMPOU3BOANUTCS AUCTAHIIMOHHO IO JIOKATHHOM
cety win ¢ nomombro MHTEPHET, npu Hanuunu maposist 1ocTynma.

MpBI XOTUM TaKKe HallOMHHTB, YTO 3TH OTKJIOHEHHUS COOTBETCTBY-
IOT BapHalusM TPaBUTALUOHHOW MOCTOSHHONH G B TpeTbeM M YeTBEPTOM
3HaKax MOCJIe 3alsaTOM.

Ha puc.64 npuBeneHbl rpaBUTOTPAMMBI C ABYMS TPaBUTAIIMOHHEI-
MU aHOMAJIMSIMH, 3apeructpupoBanHbiMu - 05 sHBaps u 10 saBaps 2008 r.
Heo0x01uMo0 OTMETHTB, YTO STH aHOMAJIUU MPEIIECTBOBAIHN ABYM OIyTH-
MBIM 3eMJieTpsiceHusM - B Mamonesnn ¢ M6 ot 07 saBapst 2008 . u ¢ M6,5
B paiione octpoBoB Dymku ot 15 suBaps 2008 r.

GX ATROPATENA GX ATROPATENA
3 05 ausaps 2008 r. _,T 10 auBaps 2008 1.
I 1 |
9 i i J :
2 1: |
GZ " 3 |
4 (']Z |
2 ' ;
1 i |
0 -1
f 2 ' \
Gyy 1 : M
F ’ (JY | /
: | : i
{;{Wm D | ; —, s
— : . ' - 1 - - i | . 5 ’ . n .
09:00 17:00 16:00 19:00
T rpems,ack T Bpema, uackl

Puc.64. I'paButorpammsi 3a 5 u 10 suBaps 2008 r.

Kak BugHO, Ha rpaButorpamme ot 05 sHBaps, B TO BpeMs Kak Ma-
JIbIe MacChl KOpOMbICa X ymajsiroresi oT Oosbimx Mace (Gx yMeHbIaer-
cst), Macchl Kopombiciia u Gy CONMKAIOTCS, IPUYEM CO 3HAYUTEIHLHO 0O0JIb-
e amrututynoi (Gy yBenuumBaercs). B 1o sxe Bpems Gz Taxke MOKasbl-
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BaeT YBEJIMYCHUE CHIIBI TSHKECTH MOYTH cHHXpOHHO ¢ Gy. [Ipumedarenen
Takke (akt 3amazneiBaHus Hadana uaMmeHeHnid Gz u Gx oTHOCcHTENnbHO Gy
Ha 64 MuHyTHL. B TO K€ Bpems1, Gz Bo3Bpamaercsi B IpeXHee MOJ0KEHAE Ha
30 munyT no3:xe Gy, Torna kak Gy Ha 2,5 gaca mosxke Gy. Mbl BUauM, 9TO
BCE TP CEHCOPa TIOKA3BIBAIOT SIPKO BHIPAKEHHBIN IPaBUTAIIMOHHBIN CHTHAI,
SIBHO MMEIOIINIA OJHY U Ty K€ NMPHUPOAY, HO CYIIECTBYIOT CYIIECTBEHHBIE
CMEIIEHHsI BO BPEMEHH €ro perucrpanud. [lepwosa curHama Takxe gocTa-
TOYHO JUTUTENICH U COCTABIIAET 8 4acoB.

WHTepecen u qpyroit mpuMep perucTpanuu T0CTaTOYHO HHTEHCHB-
HOW BapWalMyd BO BPEMEHU T'PAaBUTAIIMOHHOTO MOJS CO CTPOTOM u30mpa-
TEJBHOCTBIO TI0 HAINIPABIICHUIO. DTOT CUT'HAJ 3aPETUCTPUPOBAH TOJBKO CEH-
copoM Gy. JIBa npyrux ceHcopa, Kak BHIHO M3 TPAaBUTOTPAMMBI, yITOPHO
Mourgat». [lepruos curHana cocTaBisieT TpH Jaca.

Ha puc.65 moxa3zans! rpaButorpammsl 3a 16 u 20 suBaps 2008 r.
CHayaia paccMOTpUM TpaBUTOTpaMMmy OT 16 sHBaps. B c¢Bs3u ¢ oTCcyTCTBH-
em curHaioB Gz arot rpaduk He nemoHcrpupyercs. C 10:00 HaumHaercs
MPaKTUYECKH CHHXPOHHO cHMkeHue 3HaueHus Gy u yBenmmdenne Gy, Kak
BUJIHO, CYIIECTBYET HEKoTopoe pazimuune B popme rpaduxoB Gx u Gy, HO
IpH 5TOM OOIIas TEHACHIUS TOKa3bIBAIOIIAas BBICOKYIO OTPHIIATEIBHYIO
KOPPEISIIUIO HE BBI3BIBAET COMHEHHUH.

" ATROPATENA
GX | 16 ausaps 2008 . 24:|0{l G ATROPATERA

20 sinsaps 2008 1.

: ' \ w/f——

: M
( MW\__NJ | J\\\\M\._,;rmm

1 T T T
10:00 16 ansaps 2008 r. 21:00 22:00 T spems,
T Bpems, gack YACLI

Puc.65. I'paButorpammsl 3a 16 u 20 suBaps 2008 r.
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I'paduku, paxTruecku 3epkajibHO 0TOOpaXkaroT apyr apyra. To ectb
B TO BpeMsl, KaK MaJlble MacChl KOPOMBICIIA X yIAISIOTCSA OT OOJIBIINX Macc,
Macchl Ha KOHIIaX KOpoMmbIcia Y COMMKAIOTCS U, TO )K€ CaMOe MPOUCXOIUT
B oOpaTHOM HampasieHuu. OOumii nepuoj HaOIOAAEMOro CHUTHajla CO-
craBnsier 14 gacoB. 3a 20 ssHBaps 3aperuCTPUPOBAH TAKXKE JOCTATOYHO WH-
TepecHBI curHal, mpu KoTopoM rpadpukn Gy u Gy Takke perucTpupyroT B
TEYEeHHUE 2-X YaCOB CUTHAJ MOYTH 3epKaIbHO 0TOOPaXEHHBII Ha 000X Tpa-
BUTOTpaMMax. Mexy TeM, IPUMEPHO Yepe3 4ac, Mocie MOSBICHUS TaHHO-
ro curHaina, Gz HAYMHAET HEMPEPHIBHO PETUCTPUPOBATH BHICOKOYACTOTHBIN
KBa3UTapMOHHUYECKHI curHal ¢ epuosioM 4-8 munyt. [locie mpekpameHus
peructpamnuu curHana cencopamu Gx u Gy, Gz nmpomoinkaer perucTpupo-
BaTh BBICOKOYACTOTHBI CUTHAJ BIUIOTH J0 23 SHBaps BKIIOUUTEIHHO, TIPH-
9YeM Takas JUITMTEIbHOCTh HETMPEPHIBHOTO IMPOSBICHUS CUTHAJA, SIBISACTCS
BechbMa HeOOBIYHOHN it ceHcopa Gz. 22 sHBaps MPOUCXOIUT JOCTATOYHO
CWIIbHOE 3eMJieTpsicenue B MHmone3nuu ¢ M6,4.

02 — 03 derpans u 04-05 despans 2008 r. 3aperucTpupoBaHBI
JUTMHHOTIEPUOTHBIC TPABUTAMOHHBIE BapUAIIMH, KOTOPHIE MOKHO paccMar-
pUBaTh B KayeCTBE XapaKTEPHBIX NPEABECTHUKOB YAAJICHHBIX CHIBHBIX
3eMJIeTpsICeHUH, puc.66.

Ha rpaBurtorpammax 3a 02-03 ¢eBpaisi 3aperucTpupoBaHbl BeChbMa
uHTepecHble aHoManmu. Ecmu Gy 3aperucTpupoBall TpH MOCIEIOBATEIHHO
YepenyIuXcs JNIMHHOTIEPHOAHBIX CUTHAJIA, C TIEPHOJIaMH, COOTBETCTBEH-
Ho: 11; 8 m 7 4acoB, To Gx 3aperucTpupoBal 3epKaIbHOE OTOOpaKECHUE
ATHX )K€ CUTHAJIOB, HO NP 3TOM ITEPBBIA M BTOPOH M3 HUX MOJYJTHPOBAHBI
BBICOKOYACTOTHON COCTaBJISIONMIEH ¢ mepuoaoM 4-9 MUHYT, IpUYEM MOJY-
JUPYIOMHUA BEICOKOYACTOTHBIM CUTHAJI B 000MX CITy4asX JJIUTCA OKOJIO S-TH
9acoB.
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ATROPATENA G ATROPATENA
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Puc.66. I'paButorpammsi 3a 02-03 u 04-05 ¢peBpans 2008 r.

02 despann 2008 1. (13 denpass 2008 1.

04-05 ¢eBpanst onaTh Ha TPABUTOTPAMME TPOSBIISETCS XapaKTePHBIN
CHTHAJI, TIO XapakTepy HanmoMuHarommii curaan 3a 02-03 ¢espans, HO mpu
ATOM, TpaBUTAIMOHHBIN cuUTHaN Gx MOAYTUPOBAaH BBICOKOYACTOTHOM CO-
CTaBISIIOIICH C meproaoM 4-9 MUHYT B Hayalle ¥ B KOHIe aHomanuu. [1po-
JOJDKUATEIFHOCTh MOIYIUPYIOIIETO CHTHANIA MPUOIN3UTEIBHO OIMHAKOBA U
COCTaBJISIET OKOJIO 2-X 4acOB. DTOT (PaKT BeChMa HHTEPECEH, TaK KaK CUTHAI
Gx 4eTko orpaHWYeH B Havajie U KOHIIE BRICOKOYACTOTHOM COCTABIISIOMICH.
08 ¢eBpaist IPOMCXOIUT CHITBHOE 3eMIieTpsiceHne ¢ M7,2 B paiioHe ceBep-
HOTO CPEIMHHO-OKEAaHWYECKOro XpeOTa B LIEHTPAJIbHOM 4YacTu ATiaHTHue-
ckoro okeana (10.725 N; 41.898 W). 10 ¢eBpaiisi npOHCXOAUT CHIBHOE
3emeTpsicenne ¢ M6,5 B o6nactu roxkHbIX CanaBrueBbix ocTpoBoB (60.757
S, 25.582 W). o HamiemMy MHEHHUIO, aHOMaJIMH, 3aperucTpupoBanubie 02-
03 suBapst u 04-05 staBapst 2008 r. ABISAIOTCS SPKO BBIPAKEHHBIMH TPEI-
BECTHUKAMH MTPOU3OMIEANINX CHIIBHBIX 3eMJICTPSICECHUH.

AHanmu3 pe3ynbTaToB OyAET HEMOJIHBIM, €CJIM MBI HE MOKaKEM pe-
synbrathl peructpanun 3amuceii ATROPATENA nepen Anonckumu n Ku-
taiickumu 3emierpsiceanssmMu B mae 2008 r.

07 mas 2008 r. okoso modepexnbss XOHCIO B SIMOHNU MPOU30IILTH /1Ba
CHJIbHBIX 3emiieTpsicenusi: nepsoe B 16:02:01 ¢ M6.2 (koopaunatel 36.21S
141.47E) u BTopoe B 16:45:20 ¢ M6.8 (koopaunater 36.14S 141.45E). Ana-
mu3 3amucu ATROPATENA mnoxkasan, uyto 02 mas cencop Gx Havan peru-
CTPUPOBaTh MHTCHCUBHYIO OTPHUIATENIbHYIO aHOMaiuio «A» (puc.148) ko-
topast umack 1o 03 mas 04:25. Uepes 2 gaca mocie 3TOW aHOMaJIMU CEH-
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cop Gx 3aperncTpupoBan BTOPYIO OTPUIATENbHYI0 aHOMannio «B», koTo-
past gmunack 10 05 mas. [IpuMedarenbHO, 9TO 3TH aHOMAJIMU TIPEICTABIISET
cO0OH MavYKy BRICOKOYACTOTHBIX UMITYJIBCOB C MepuogamMu 3,5 — 6,5 MuHYyT.
07 mas 2008 mpow3onuIM J1Ba CHIIBHBIX 3eMJIETpsceHHUs B SIMoHHMM ¢ He-
00JbIION pa3HULIEW BO BpeMeHH. TakuM 00pazoM, 3eMIIETPSICEHHUsS Ipo-
M30ILLIIM Yepe3 S JHel Hayasa 3alicy aHOMaIMM U 4epe3 JBa JIHs IOoCIe TO-
ro, Kak aHOMaJIus IPeKpaTuiIach.

ATROPATENA
MAY 2008

1;2 3;4;5 6
f
0
-1
3
-4
GZ
1

_ @]
b

L v v 1 v L 1 v -
2 4 6 8 10 12 14 16 18
T, Days

Puc.67. I'paButorpamma ¢ 1 mo 17 man 2008.
A, B, C, D, E, K —3aperucrpupoBaHHble aHOMAJIUH TPABUTAIMOHHOTO TIOJS;

1; 2 —3emuierpsicenus B SAnonun okoino nodepexnbs Xoncro 07 mast 2008 1. ¢ M 6.2
(Bpemsi-16:02:01) u M 6.8 (Bpems-16:45:20); 3;4;5;6 — 3emnerpsicenns B Kurae,
Cuuyanb, 12 mas 2008 ¢ M8 (Bpems — 06:28:00); ¢ M6.3 (Bpems — 06:43:14); Cu-
gyyanb 13 mas 2008 ¢ M5,9 (Bpemst — 07:07:09); Cuuyann 17 mas 2008 ¢ M6,0
(Bpemst — 17:08:25).
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12 mas 2008 r. B Kurae B paiione Cuuyanp B 06:28:00 nmpou3zonmnio

kaTactpoduueckoe 3emierpscerne ¢ M8 (koopaunatst 31.08S 103.27E) u B
06:43:14 BTopoe 3emierpsicenune ¢ M6,3 (koopaunarer 31.25S 103.68E), B
pe3yibpTate KOTOPBIX MOTHOJI0, TIO MPEeaBAPUTEIHLHBIM JaHHBIM, OoKojio 70
TBHICSY YEJIOBEK M B HACTOSIIIEE BPEMS YHCIIO TIOTHOIINX YTOYHSETCS.
09 mas cpasy nBa ceHcopa Gx u Gy Havam perucTpUpOBaTh CHIIBHBIE aHO-
manuu «C» rpaBUTaniuoHHOrO moJjs (puc.67), npuuem Gy 3apeructpuponai
WHTCHCUBHYIO TIOJIOKHUTEIBHYIO0 aHOMAJIHIO, COCTOSMIYIO M3 MAa4YKH BBICOKO-
JaCTOTHBIX UMITYJIBCOB ¢ TieproaamMu 3,5 — 8 MuHyT, a Gy - OTpUIIaTEIBHYIO,
COCTOSIIYIO M3 MAYKH UMITYJIECOB C aHAJTOTUYHBIMH MEPUOIaMU. AMILIUTY-
na aHomanuu Gy OoJiee yeM B TPH pasza MPEBBIMIACT aMIUTUTYAY aHOMAJUH
Gx. Anomanuu Gy npu BU3yaJbHOM aHAJIHM3€ COCTOST M3 YETBIPEX XOPOIIO
BBIJICJISICMBIX 110 AMIUTUTYIHOW MOAYJISIMU TTAYeK UMITYJILCOB (QaHOMAJIHIA) —
C, D, E, K. Asomanus K ormnuaercs ot anomanuii C, D, E 1o HeckoJIEKUM
npu3HakaMm. Bo-mepBrix, Ha Gx mocie 3aBepuieHus: anomammu E Habmrona-
eTcs CHIDKCHHUE TMOKa3aHUi Ha JBE YCIOBHBIE €IUHHIIBI, KOTOPOE UTUTCS B
TeyeHue 15 yacoB 0e3 MOIYISIUU U MOCIE BO3BPALICHUS MOKa3aHUH K ¢o-
HOBOMY 3HA4Y€HHIO HaunHaeTcs 3anuck aHomaimu K. Anomanus K HaunHa-
ercst B 15:22 12 mas u 3aBepmaercs B 09:30 13 mas. Bo-Bropeix, Ha Gy
anomaims K Taxke ormmyaercs oT nmpenplaymux aHoMannid. AHoMmanusa K
HaunHaetcs 12 mas u 3aBepmaercs B 10:55 13 mas, npuyem, HIDKHUHA TIpe-
nen 3HadeHud aHomanmuu K Beime HbkHero mpenena anomanui C, D, E
npuMepHO Ha aBe enuHUIBL. [locne 3aBepmienns anomanuu K 3Hauenus 3a-
MTUCH BO3BPAIAIOTCS 10 (POHOBOTO YPOBHSI.

Takum 00pa3zom, mo Hamemy MHeHut0, aHomanuu C u D sBustorest
NpeIBECTHUKAMU KUTancKux 3emuerpsicenuit 3 u 4 (¢ur.67), E u K saBs-
IOTCS TIPE/IBECTHIUKAMHU 3eMJICTPSICCHUH S U 6.

Takum 00pa3oM, MOKHO C/IeaTh BBIBOJ, YTO HAOIIOAaEeMbIe aHOMA-
JMH TIepe]] 3eMiieTpsiceHus MU B SlnoHnu U B KuTae cymiecTBeHHO OTiIMYa-
IOTCSI CBOMMHU XapaKTePUCTUKaMU. [IpUYMHBI 3TUX OTIUYMN U (HU3NIECKOE
000CHOBaHME HA0JIIOIaeMBIX aHOMAJIUN TpeOyeT IIyOOKHUX UCCIIEOBAaHUN U
HAKOIUIEHUsI CTaTUCTUYECKON uHpopmauuu. Mexay TeMm, yxe ceddac Mbl
MOJKEM CJIeNIaTh ONPEICTICHHBIE MPEINOI0KEHHUS.

Herexrop ATROPATENA 3apeructpupoBai, 0JHOBPEMEHHO, OTIIH-
qaroIuecs apyr ot apyra Bapuanuu G B ABYX B3aMMHO TTEPIICHIUKYIISIPHBIX
HanpaBJICHUAX U Bapuanuu Dg rmepe CHIIbHBIMA yIaIeHHBIMH 3eMIIETpsICe-
Hussmu C anpens 2007 r. mo HacTosee BpeMs B 93% cirydaes.
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Jliig 6ojiee TOUHOTO OIpENeeHUsT KOOpAUHAT OyIyIIero CHJIbHOTO
3eMJIETPSICEHUs, MOTYT OBITh MCIIOJIb30BAHBI JIBA METO/1a, IEPBbIN U3 KOTO-
pBIX TpeOyeT pasmemieHus1, kak MUHUMYM Tpex ctanmumii ATROPATENA
pa3HeceHHBIX Ha OOJIbIIME paccTOSHUA Apyr ot apyra. M nannas npobGiema
HAXOJUTCS B HACTOSIIEE BPEMsI HA CTaJUU pa3pelieHus], Ipu 3ToM, 6a3oBast
cranuus Oyzaer Haxonuthess B HUW npornozupoBanust U u3yyeHus 3emie-
Tpsicennii (r. baky), a 1Be IPyrHX, COOTBETCTBEHHO, B I. Morbakapra (Mn-
nouesus) u r.Mciaamaban ([Takucran). 3aBepiieHHe MOHTaKa YKa3aHHBIX
crannmi 3artaaupoBaHo Ha koHer 2008 r. Co3nanue mMoJg00HON CeTH, T0
MHEHHUIO aBTOPOB, MO3BOJIUT MOJIYy4aTh HAIPABICHUE HA UCTOYHUK U3ITyde-
HUS OT KaXJI0M CTaHIIMM U MECTO MepeceueHus MPSMbIX, OpPUEHTUPOBAHHBIX
10 BBISIBJICHHBIM HaIlpaBJIEHUsIM, OyJeT MOKa3bIBaTh MECTONOJIOXKEHUE OY-
nymiero 3emuerpscenns. Kpome Toro, cosmanue cetu cranimii ATROPA-
TENA 103BOJUT OTBETUTh U HA MHOXECTBO JPYTUX BOIPOCOB, HAIIPUMED,
Ha BOIIPOCHI O XapakTepe ABUKEHHSI TEKTOHMYECKHUX BOJH, UX CKOPOCTSIX,
aMIUIUTYyAax, KOAQPUIMEHTE 3aTyXaHusl, SHEPrOeMKOCTH, UX BO3JIEHCTBUU
Ha aKTUBU3ALMIO JPYTHX OYaroB 3€MJIETPSICEHUH, MECTE€ HaXOKJIEHUs HC-
TOYHHMKA TEKTOHUYECKHX BOJIH U T.J.

Bropoii meroa MokeT ObITh HCIOIB30BaH U MPU HAJTMYUU BCETO O/I-
Hoit cranmmn ATROPATENA u ocHoBaH Ha co3maHuu 0a3bl TaHHBIX Xa-
PaKTEpHBIX (ITAJOHHBIX) IPABUTAIMOHHBIX CHTHAJIIOB HAa TPaBUTOrpaMMax,
MPEIECTBYIOIUX CHIIbHBIM 3eMJIETpsSICEHUAM. B ocHOBY 3T0i Mien mnosno-
KEHO, UMerolee moj co0oil cepbe3Hble (PAKTUUECKUE OCHOBAHUSA, MPEATO-
JIO’)KE€HUE, YTO KaXK/blil 000COOJIEHHBIN B I€0IMHAMUYECKOM IJIaHE PETHOH
HMMeEeT CBOE€OOpa3HbIi XapaKTEpHBIM «OTIEYATOK» B MPOSBICHUSAX I'PaBHUTa-
LIMOHHOIO NPEABECTHUKA. DTOT «OTIEYaTOK» 3aBUCUT, KaK OT I'€0AMHAMU-
YECKUX U TEKTOHHYECKMX 0COOEHHOCTEH pernoHa roTOBSIIETOCs 3eMIIETPS-
CeHMs, TaK U OT TEKTOHMYECKOW CTPYKTYpbl M OCOOEHHOCTEH pPErHOHOB,
Pa3MEIICHHBIX O MYTH CJIEAOBAaHHUS TEKTOHHYECKOH BOJIHBI (MCTOYHHKA
IPaBUTAI[HIOHHOTO CUTHAJIA) JIO PeruCTpupyroliei craniuu. Keratu, B 3aBu-
CHMOCTH OT MECTa pacrojiokeHus: perucrpupyromeit cranmmu ATROPA-
TENA Moryt MEeHSTbCS M 3TaJOHHbBIE «OTIEYATKU» IPaBUTALMOHHBIX TPE/-
BECTHHUKOB. TO €CThb, HE UCKIIFOUEHO, YTO JuId Kaxaou cranimu ATROPA-
TENA notpebyeTcst co3nanue coOOCTBEHHOM 3TaTOHHOM 0a3bl «OTIIEUATKOB»
IPaBUTALMOHHBIX MPEABECTHUKOB. Mex Ty TeM, Ha Hall B3I, BTOPOH Me-
TOJ XOTSI U SIBJISIETCS, BECbMa MHTEPECHBIM U 0OOCHOBAHHBIM, HO €r0 TOY-
HOCTb Oy/IeT OrpaHUYEeHHA JIOCTATOYHO OOJIBIION IJIONIA/bI0 F€OIMHAMUYE-
CKU 000COOJIEHHOTO PETHOHA.
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Mexny TeMm, OJHUM W3 Hambojee BaXKHBIX (DyHJIaMEHTaJIbHBIX BbI-
BOJIOB JIaHHOTO pazjena sisercs 1o, 4to ATROPATENA mo3Bosisier peru-
CTPUPOBATH AHOMAJIbHBIE U3MEHEHUS 3HAYECHHWU IPaBUTALMOHHON IOCTOSH-
HOW G, oT/IMYArOIMeEcs APYr OT JIpyra, B 3aBUCHMOCTH OT OPHECHTAIMH Be-
coB Kasenmuma. M ocHOBHO# mpu4mHO# Takoro moBeneHus G sBiseTcs
BIIMSIHUE Ha IMOKa3aHus BecoB KaBeHauiia riaoOanbHBIX T€0JMHAMHYECKUX
MIPOIIECCOB Ha HAIICW TUIAaHEeTe. DTU BIUSHUS OTPAKAIOTCS B TOKa3aHUAx G
Ha4YMHAs C TPETHErO 3HAKa MOCIIE 3alATON. DTO 03HAYaeT, YTO CTaHAapPTHbI-
MU METOJaMHU ¥ MpuOOpamMu, B 3eMHBIX YCIOBHUSIX, G HEBO3ZMOXKHO 3aperu-
CTPUPOBATh C TOYHOCTHIO, TPEBBIIAOIICH TPETUH 3HAK MOCIIE 3aNsATOM.

4.3. TIPOTPAMMA MEXAYHAPOJAHOT'O COTPYAHUYECTBA
IO ITPOrHO3WPOBAHMIO 3EMJIETPSICEHMM - |CEP

Bo Bpems Mexaynapoanoro Cumnosuyma «[IpupoHbie KTaKIu3Mbl U 10~
OanpHBIE MPOOIEMBI COBPEMEHHOM LIMBUIIM3ALIUK», IPOX0Ad1ero B r.baky C
24 o 26 centsiops 2007 r. OBUIO MPUHATO pEHICHUE O co3MaHuu I 100aib-
HOM MexnayHnapoanoir CeTu CTaHLIMN MPOrHO3UPOBAHUS 3EMIIETPSCEHU -
ATROPATENA, B pamkax mporpaMMbl MEXIyHapOTHOTO COTPYJHHYECTBA
no nporHo3upoBanuio 3emierpsicenuit - ICEP — INTERNATIONAL CO-
OPERATION FOR EARTHQUAKES PREDICTION. IlepBsiMu y4acTHU-
KaMHM JJaHHOM mporpammbl sBuiinck MexayHapoHas Akanemus Hayk H& E
(MuncOpyk, ABctpus); HayuHo-mccinenoBaTenbCKuii HHCTUTYT MPOTHO3M-
poBanus 1 u3ydeHus semierpsicenuit (baky, Azep6aitmkan); [IpaButesnbcer-
Bo CriermansHoit [IpoBuniun Mumonesun - Y ogyakarta (Y ogyakarta, Indo-
nesia); [Takucranckas Axagemusi Hayk u Hayunsiit Lentp U3ydenus 3em-
nerpsicennii Ilakucrana (Mcnamaban, Ilakucran). PykoBomuTenem mpo-
rpammsl | CEP n36pan nipod. a.r-m.H. D.H. Xamunos.

ICEP — INTERNATIONAL COOPERATION FOR EARTHQUAKE
PREDICTION
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ICEP - sBnsieTcst OTKPBITON MEXIyHApOIHOW POTpaMMOii, K KOTOPOH MoO-
T'yT IPUCOCTUHATHCS HOBBIC WICHBI, KEIIAIOIINe y4acTBOBATh B paboTe IIio-
OanmpHO cetn poraosupoBanus 3emierpsacernii ATROPATENA.

Taxum 00pa3zoM, GaKTHISCKH C/IeIaH MEePBHIH mar B (pOpMUPOBAHUT
I'mo6ansHOM MexayHnapoaHoit Cucuremsl [IporaHosupoBanus 3eMiieTpsce-
HHUI.

YauTeiBasgs 0COOYI0 aKTyalbHOCTh JaHHOW NMPOrpaMMbl U BO3MOXK-
HOCTHb C €€ TOMOIIBIO MPHUIATh HOBBIA HMMITYJIbC B PEIICHHH IPOOIEMBI
KpPaTKOCPOYHOTO TPOTHO3UPOBAHUS 3EMIICTPSCEHHUN, CUMTAaeM I[esecoo0-
Pa3HBIM MIPUBECTH MOJIHBIN TEKT TaHHOW MPOTrpaMMBbl B HACTOSIIEH KHUTE.
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OTKPBITASA NPOTPAMMA
Me:xaynapoanoro Hayunoro Corpyannuecrsa
ICEP —INTERNATIONAL COOPERATION
FOR EARTHQUAKE PREDICTION
Me:xaynapoanoe CoTpyaHHYecTBO 110
IIporuno3upoBannio 3emiieTpsiceHu i

Hcnojb3veMble COKpalleHHUsl M YCJIOBHbIE 0003HAYEHMS

VII — yuacmuux (u) npoepammet,

|CEP — Meoswcoynapoonoe Compyonuuecmeo no Ilpoenosuposanuro 3emie-
MmpsCeHul,

|GSFE - Meocoynapoonas Inobanvnas Cucmema Ilpocnozuposanus 3em-
Jlempsicenul,

BS— 6azosas cmanyus npocnozuposanus 3emiempsceHul,

RS — pecuonanvuvie cmanyuu npocnozuposanus 3emaempsceHul,

BP- Board of the program;

T'HK — I'nasuviu Hayunviu Koncynomanm Ilpoepammoi.

I — [{upexmop npoepammul;

ATROPATENA — Cmanyust npoecnosuposarnus 3emnempsicenuii
ATROPATENA,

|AS— International Academy of Science H&E;

RIFSE — Scientific Research Ingtitute of Forecasting and Studying of
Earthquakes;

PAS — Pakistan Academy of Science;

CES — Centre for Earthquake Studies of Pakistan;

1. VYYACTHUKHU NPOT'PAMMBI:

Mexnynapoanas Axagemust Hayk H&E - Tlpesunent Ilpod. [d-p. Banbrep
Kodnep (ABcTpusi).

Hayuno-nccnenoBarensckuii  MHcTUTYT IIporHozupoBanus u M3ydenus
3emnerpsacennit MexaynaponHoit Axkagemun Hayk H&E — I'enepanbHbIit
Hupexrop IIpod. I-p. Dapunn Xanunos (Azepbaiimkan).

Ipasutenscro Crenmansoro Pernona Moryakapra (Mugosesus).
[Makucranckas Axagemust Hayk (ITakucran) — [Ipesunent [d-p. Umidar Ax-
Maj.

Llentp Usyuenus 3emnerpsicenuii ([lakucran) — Aupexkrop d-p Axcan My-
Oapak.
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2. HABBAHUE IPOT'PAMMUBI: — Meosicoynapoonoe Compyonuuecmeo
no Ilpocnosuposanuio 3emnempscenut (Program: |CEP).

3. AKTYAJIBHOCTD

ExeronHo Ha Hamiell miaaHeTe MPOMCXOAUT HECKOJIBKO KaTacTpodu-
YECKUX M JECATKH CHJIbHBIX 3E€MJIETPSACEHUI. 3eMJIETPSACEHUs] CTaHOBSTCS
MIPUYMHON MHOTOYMCIIEHHBIX YEJIOBEUYECKUX >KEPTB M HAHOCSAT OTPOMHBII
MaTepuaIbHBIN yiepo.

MO3KHO BBLAETUTH JBE OCHOBHbIE MPUYMHBI MHOTOYHMCIIEHHBIX XEPTB IpU
3eMJIETPSICEHUSIX:

1. CTpouTenbCTBO HE CEMCMOCTOMKHUX 3[aHHi, pa3pylleHHe KOTOPbIX
IIPU CUJIBHBIX 3€MJIETPACEHUSAX MPUBOJAT K THOEIH JIF0/Iel OCTAaBILINXCS 110/
00JIOMKaMH 3aHUM;

2. Jlronu He 3HAIOT KOra, ri€ U KaKOW CHIIbI TPOU30MIET 3eMIIETpsCE-
HUs 1 ObIBAIOT HE TOTOBBI K IPUPOJIHON KaTacTpode.

Ecnu nepBbiil (hakTOp BO MHOTOM CBSI3aH C MaT€pHabHBIM YPOBHEM >KM3HU
J0JIEH, KOTOpbIe HE UMEIOT (PUHAHCOBBIX CPEJICTB, YTOOBI CTPOUTH CEHCMO-
CTOMKHE JJOMa, TO BTOPOH (haKTOp 3aBUCUT TOJIBKO OT 3(PPEKTUBHOCTH pas-
BUTHS TEXHOJIOTUN IPOTHO3UPOBAHUS 3€MIIETPSICEHUN.

Pemenune mpobGieMbl TPOrHO3UPOBAHMS 3EMJIETPSICEHUI MO3BOJIUT
roCy/lapCTBEHHBIM CITy’KOaM U HaCeJIeHHIO CBOEBPEMEHHO MOATOTOBUTHCS K
CHJIBHOMY 3€MJIETPSICEHUIO, NMPUBECTU B MOJHYIO T'OTOBHOCTb TEXHUKY U
criacatebHbIe CIIY)KObI, IEPEBECTH B CIEHUAIbHBIA PEXUM PabOTHI rocy-
JapCTBEHHbIC Opradbl (OOJBHHUIBI M JPYrHe MEIUIMHCKHE YIPSKICHUS,
CIyKObI IOXKAPHO# OXPaHbI, MOJHUIIUAIO, CHCTEMBI CBSI3H U T.]1.).

[IporHo3 3eMueTpsiceHUil MOXKET OBbIThH TPEX THUIIOB:
- Jloneocpounbslil npocHO3 3eMaempsCceHul,

- Cpeonecpounbvlii npo2Ho3 3eMaempscenull,
- Kpamxkocpounwiu npoenos semnempscenui;

JIOJATOCPOYHbIA HPOTHO3 3eMJIEeTPACECHHUH.

Jlonrocpo4HbIi MMPOTHO3 3eMJICTpsICEHUH gaercs Ha cpok 5, 10 u 6o-
Jiee JIeT W MpeJaHa3HaueH i 3PPEKTUBHOTO TUIAHUPOBAHUS PA3BUTHS Pa3-
JIMYHBIX PETrHOHOB. B AOJITOCPOYHOM IIPOTHO3EC YKA3bIBACTCA BEPOATHOCTDH
CHJIBHBIX 36MJ'I€Tp$IC€HHI71 A Pa3JIMYHBIX TCppI/ITOpI/II\/II B TCUCHUU HJINTCJIb-
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HBIX Mepuoa0oB BpeMmeHu. [Ipu mmanupoBaHuM pa3BUTUS UHPPACTPYKTYPHI
Pa3IMYHBIX PalOHOB, B 30HaX ¢ HAUOOJBIIUM PUCKOM CHJIBHBIX 3€MJIETPS-
CEHMI CHIKAIOT MacIITaObl CTPOUTENIBCTBA HACETICHHBIX ITYHKTOB U yUpexK-
JICHUH, OMACHBIX MPEANPHUITHN U 00BEKTOB (XMMHUYECKHX, HedTenepepada-
TBIBAIOIINX, SJCPHBIX), KOTOPBIC MPU Pa3pyIICHHH MOTYT HAHECTH 3HAYH-
TEJBbHBIN yliepO HaCeIeHHI0, TOCYIapCTBY U OKPYKaOLIeH cpefe.

CpenHecpouHblii NPOrHO3 3eMJICTPSICEHHIA.

CpenHecpouHbIil IPOrHO3 3€MJIETPSCEHUIN MPEAOCTaBIsIeTCS Ha Iie-
puon, mpumepHo, oT 1 mecsna 1o 1 roga u nmpenHaszHaydeH JUIsl TOTO, YTOOBI
3apaHee MOJrOTOBUTH IOCYAAPCTBEHHBIE OPraHbl yIpaBJieHHs, rOCydapCT-
BEHHBIE CIlacaTesIbHbIe CIIY)XObI, OpraHbl TOCYJapCTBEHHON 0€30MacHOCTH,
KpYIIHbIE MPENNpUITHS U OOBEKTHI, UMEIOUIUE CTPAaTErMuecKoe 3HAYEHUE
WK OOJIBIITYIO OTIACHOCTh B Cliydae paspylicHus (HeTeXuMHUeCKHe mpe-
MPUSTHS, aTOMHBIE 3JIEKTPOCTAHIINY, KPYITHBIX XPaHWINIIA OMACHBIX U TOK-
CHYHBIX BEIIECTB U T.]I.).

KpaTKkocpo4yHbBI HIPOTrHO3 3eMJIeTPACeH N

KpaTkocpouHblii IpOrHO3 3€MIIETPSICEHUN IPEIOCTaBIIAETCS 3a Iie-
PHOJ OT HECKOJIBKMX YacOB JI0 HECKOJIBKUX HEJEJIb 10 CHIIBHOTO 3eMIIETpS-
CEHMs U NpeAHAa3HAueH ISl MPUHATHS IKCTPEHHBIX MEp MPUBEICHUS BCEX
roCy/lapCTBEHHBIX OPraHOB YIPABJIEHUS U CIACATENIbHBIX CIIY)KO B MOJHYIO
TOTOBHOCTD JUIs CITACEHUS U 3BAKyal[MU HACEJICHUS.

Bce Tpu THIa mporsosa npeaHa3HadeHbl TOJIBKO JJIsi TOCYIapCTBEH-
HBIX OPraHOB U HE JOJIKHBI MPEJOCTaBIATHCS HEMOCPEICTBEHHO HACEICHHUIO
U1 U30€XKaHUsd MAacCOBOM IAHMUKU, KOTOPAsk MOYKET CYLIECTBEHHO OCIIOXK-
HUTbH JEHCTBUS TOCYJapCTBEHHBIX OPraHOB M HAaHECTH OOJBIION MaTepu-
aJIbHBIN, PU3NYECKUI U MOpPaIbHBIN yHIepO.

4. NIEJIN U 3AJTAYHN

4.1. lleanto nporpammel | CEP siBasieTcst nporno3upoBanmne CHIbHBIX U
KATacTpo(puuecKuX 3eMJIeTpPsiCeHUil B JIIOOOM peruoHe 3eMJIu.

4.2. OCHOBHBIMH 3aJavyaM¥y NIporpamMmabl sAIBJISIIOTCS.

- NsroroBnenue M pasMeIieHre B CTpaHaX YYaCTHUKOB IPOTPAMMBbI
cTaHnmii mporao3upoBanus 3emierpsceHrnii ATROPATENA.
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- Coznanne Mexnynapoanoi ['mobansHoit Mexnynapoanoi Cucre-
MblI [Iporuo3upoBanus 3emMiIeTpsICeHU.

- Coznlanue MeXIyHapOoJHOW cucTeMbl MHGOPMAIMOHHON CBSI3U Me-
xny crannusiMu ATROPATENA c¢ ucnons3zoBanuem pecypcoB MHTEP-
HET.

- HccnenoBanue rpaBUTAUMOHHBIX U JApYrux 3¢ ¢EeKToB IMpealecT-
BYIOIIMX IPOIECCaM MOJrOTOBKU CHUJIBHBIX 3€MJIETPSACEHUN HA PA3IMYHBIX
PacCTOSHUAX OT AMUILIEHTPOB 3EMJIETPSICEHU.

- Cozmanrie MEXIYHAPOJHOW CIY)KObI OTEPATHBHOTO OTOBEIICHUS
YYaCTHUKOB ITPOrPaMMBbI O BO3MO>KHOM PUCKE CUIIbHBIX 3€MJIETPSICEHUIA.

- CoBepIlIEHCTBOBAHUE CYILIECTBYIOIIMX TEXHOJOTUH IPOrHO3UPOBa-
HUS 3€MJIETPSICEHUM U CO3/1aHUE HOBBIX TEXHOJIOTUM.

- N3ydyeHne reonoruuyeckux, reo@U3M4ecKux, METE€OpPOJIOIMUECKUX,
OMOJIOTMYECKUX U KOCMUYECKUX (PaKTOPOB, MO3BOJISIOLIMX POTHO3UPOBATD
3eMJIETPSICEHHUSI.

5. ICEP — IIporpamma Mexaynapoanoro Corpyanudectsa no IIporuo-
3MpPOBaHUI0 3eMJIeTPsICeHUIT;

5.1. ICEP npencraBiser co00i CHCTeMY CTaHIMA KPaTKOCPOYHOTO TPOTHO-
supoBanus 3emierpsiceanii ATROPATENA, cBs3aHHBIX MeXIy co0oil B
€IMHYI0 HH(OPMAIMOHHYI0O MH(GPACTPYKTYpy C HCIOJB30BAHUEM MEXKIY-
HapogHoi cuctembl INTERNET unu apyroit noctynHoil cucteMbl MEXIy-
HapoHOU MH(POPMAITMOHHOU CBSI3H.

5.2. lentpanbnoii 6a3oit |CEP sBisercs cranmus ATROPATENA pacrio-
noxxeHHas B r.baky B HayuHo-nccnenoBarensckom MHCTUTyTE ITPOTHO3M-
poBaHus U u3ydeHus 3emierpsicenuit (Pecryonuka AzepOaiipkaH).

5.3. ucranunonnoe ympapinenue Bcemu ctanmusiMua ATROPATENA wmo-
KET OCYLIECTBIIATHCS HEMOCPEICTBEHHO YYaCTHHUKAMU IPOrpaMMBbl Bila-
JCIOIMMH CTaHIUSMU WIN OT LIEHTPAJIbHOU CTAHIUH.

5.4. Craniust ATROPATENA B r.baky siBiisiercst 6a3oBoii cranmueii (BS), a
BCE OCTAJIbHBIC CTAHIIUU — PETHOHANLHBIME cTaHIMsAME (RS).

5.5. Best undopmanus co Beex cranmumii ATROPATENA mocrymaer Ha He-
3aBUCHMBIN LIeHTpaJibHBIM cepBep B Kanazne u nyOnupyercs Ha EBpomneii-
ckuii Cepep B ABcTpuu. Ha 0a30Boii cTaHmmu co3naercs 0a3a JaHHBIX, B
KOTOpPO#l XpaHWUTCA U apXUBHpyeTcs MHGOpMalMs 3alucU BCEX CTaHIUI

ATROPATENA.
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5.6. [eiictButensubie yaactHUKY porpammbl | CEP nmeroT noctym k 6azam
JAHHBIX UMEIOLIUXCS B LIEHTPAJIbHOM CEpBEpE B peajbHOM MaciiTade Bpe-
menu (online).

5.7. AcconmaTtuBHbIe ydyacTHUKH miporpammbl | CEP umeroT noctyn Toibpko k
apXUBHBIM JIaHHBIM CTaHUUH U K uHpopmauuu nomemaemoir Ha INTER-
NET-caiite | CEP.

5.8. KpaTkocpouHBIii MPOTHO3 3EMIICTPSICCHUH MOXET IMPEA0CTaBIATHCS
TOJBKO 0a30BOM CTaHIMEH IS BCEX ICHCTBUTENBHBIX YYaCTHUKOB IPO-
rpamwmsl | CEP.

5.9. [Iporuo3 3emieTpsiceHUs] MPEAOCTABIISETCS HA OCHOBE MHTEPIIPETAIIH
JTaHHBIX MocTymamux co Bcex craniui | CEP. [Ipu yrBepkieHuU IpOrHo-
3a 3eMJIETPSICEHUI NPUHHUMAIOTCS BO BHMMAaHHME pe3yJbTaThl MHTEpIpETa-
IIUH BCEX ydacTHHKOB mporpammsl | CEP.

5.10. B cocraBe nporpammsl |CEP co3maetcst cimyx0a oniepaTHBHOTO OTIO-
BEILIEHUS, KOTOpas MOXET MHQOPMHUPOBATH I'OCYJapCTBEHHbIE OpPraHbl U
Hay4yHbI€ YUYPEKJEHHSI CTpaHbl, B OTHOIIEHHH KOTOPOH MPENOCTaBISAETCS
IIPOTHO3.

5.11. Uundopmarus 0 IporHo3e 3eMJIETPACEHUN sIBIsieTCS KOH(UICHIINAIb-
HOHM M HE MOXKET OBbITh /10 3€MJIETPSCEHUS MPEIOCTaBIEHA HACEJICHUIO WIIU
CpeICTBaM MaccOBOM MH(pOpMAIIUH.

ApxuBHasg uH(pOpMaLUg O MPOTHO3E 3EMIIETPSICEHMS, KOTOPOE YK€ Ipo-
M301JI0, MOKET OBITh IpPEIOCTaBlieHA B CPEJCTBA MacCOBOM MHGpOpMaLun
TOJIbKO HAa OCHOBaHUM MUCBMEHHOT'O COTJIacHs OOILIEro pyKOBOAUTENS MPO-
rpammebl (OPII).

6. OCHOBHBIE ITOJIO)KEHUSA ITPOT'PAMMBI.

6.1. YgacTHUKH mporpaMMbl co3aroT Mexayrapoaayto [mobaneayro Crc-
temy [IporuosupoBanust 3emierpscennit (| GSFE).

6.2. B ocHoBe |GSFE npenycmotpeno ucnoms3zoBanue Cranmuit [IporHosu-
poBanust 3emuerpsicennii ATROPATENA, pa3paGoTaHHBIX ¥ M3TOTOBJICH-
HBIX HayuHO-HcClie1oBaTeNbCKUM HHCTUTYTOM TPOTHO3HPOBAHUS M U3yde-
Hust 3emierpscennit (SRIPSE) Mexaynapoanoit Akanemun Hayk H& E.
6.3. [Iporpamma |GSFE sBisieTcsi OTKPBITOH, TO €CTh YHCIO Y4aCTHHUKOB
MIPOTPaMMBI MOYKET OBITh YBEITMYEHO.

6.4. HoBBIil yUaCTHHUK MPOTpaMMbl IPUHIMAETCSI HA OCHOBAHHUHU 3asBIICHHS
OpraHM3aly WIA YaCTHOTO JIMIA kenaromero crarte YII n pemenus BP.
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7. PYKOBOJICTBO ITPOT'PAMMOJ.

7.1. BeictmMm pykoBoasmiuM opranom Ilporpammer |GSFE sBisiercst [1pas-
nenue [Iporpammsr (BP).

7.2. I'naBubiM Hayunbim Koncynerantom [Iporpammer (I'HK) |GSFE sBiis-
ercst Ilouernwiit Ilpesunent Mexnynapoanoit Axanemuun Hayxk H&E —
Akanemuk MAH u PAH, 10KTOp reosioro-MHMHEpaJsoOrdyecKUX Hayk, 3a-
ciykeHHbIi npodeccop MI'Y — Bukrop Epumosny Xaus.

7.3. dupexropom IMporpammer ([I1) siBisiercst ['enepanbhbiii Jupexrop Ha-
YYHO-HUCCIIE0BATEIbCKOTO MHCTUTYTA MMPOTHO3UPOBAHUS U U3YUECHUS 3€M-
netpsacenuit [Ipod., n.r-M.H. DnbunH Xaiusos.

JIT ocymiectBisieT o01iee HaydHO-METOAUUECKOE U aIMUHUCTPATUBHOE PY-
KOBOJICTBO M KOOpJMHALIMIO pabOT, BHINOJHSIEMBIX B paMKax HacTosALIei
[IPOrPaMMBI.

7.4. Ot xaxxioro yyactHuka [Iporpammel yrBepkaaercst Pernonanbhblii Py-
koBoutelb [Iporpammer (PPIT), koTOphIii OTHOBPEMEHHO SIBISIETCSI PETHO-
HaJIbHBIM 3amecTtuteneM [I1.

PPII ocyiiecTBiseT METOAUYECKOE U HAYYHOE PYKOBOJACTBO M KOOpAMHA-
1uto padoT B pamkax mporpammel | GSFE B pernone aesrensHoctr YII.

7.5. B cocras Ilpasnenus Ilporpammer Bxoaat ['HK, 1T u PPII.

7.6. [IpaBnenue [IporpaMMbl OCYIIECTBIISIECT CICIYIONINE (PYHKIINN:

- [IpuHrMaeT pelmeHre 0 BHECEHUU U3MEHEHUN U JIOIIOJIHEHHUH B IIPO-
rpammy | GSFE;

- [IpuHuMaer perieHrne o NPUHATUU JAEUCTBUTEIBHBIX U aCCOL[UATHB-
HBIX YYaCTHUKOB IPOTrPaMMBbl;

- VYupexxmaeT HaydHbIe OpraHU3aIliy U ClienuaibHbIe (HOHIBI I (Hu-
HAaHCUPOBAHHUS HAayYHBIX HUCCIIEIOBAaHUN B 00JIACTH IPOTHOZUPOBAHMS 3EM-
JIETPSICEHUN;

- [IpuHrMaeT pemieHre O BKIIOYEHHH B cOocTaB BP HOBBIX 4iieHOB
MIPaBJICHUS C IPABOM PELIAIOLIEro rojioca U HabogaTeNeH;

- [Ipunumaer penieHre O MPOBEACHUM MEKIYHApOJHBIX KOH(pepeH-
Ui, CUMIIO3UYMOB, COBEIIAaHUN U APYruX HOpyMOB.

8. OCHOBHBIE NPUHIHUIIBI COTPYJIHUYECTBA

8.1. TlonHBIM BJIAJENBIIEM WUHTEIUICKTYATBHOW COOCTBEHHOCTH — TEXHOJIO-
UM TIPOTHO3UPOBAHUS 3emiteTpsicernii Ha ocHoBe cTaHimiit ATROPATENA
sisieTcs SRIFSE (Mexaynapoansiii [Tarent PCT WO 2005/003818 Al.
13.01.2005, XKenera, aBTOp — DbYrH XaJIHUIIOB).

8.2. B mporpamme npeayCMOTPEHO JIBA THIIA YIaCTHUKOB!
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JletictBuTensublie yaactHuku nporpammsl (full participants of the program -
FP) u accormartuBHble Y4acTHHKU MporpamMmsbl (associative participants of
the program - AP).

8.2.1. FP — sBNAIOTCS TOJHBIMU WMJIM YaCTUYHBIMHU BIIA/ICTBIIAMU CTAHIIHH
ATROPATENA B pervioHe CBOCH JEATEIHPHOCTH M HEMOCPEIACTBCHHO BBI-
MOJIHAIOT PaboOThl MO MPOTHO3UPOBAHUIO 3EMIIETPSICEHUM C TOMOIIbIO
nmetomuxcs y Hux cranmuii ATROPATENA.

FP - umeer online mocryn k 6a3e manubix |GSFE mnocpencTBoM cuctembl
INTERNET u yuacTByeT B mpoliecce M3y4€HUs U MHTEpIpeTalui JaHHBIX
co Bcex cranuuii ATROPATENA, aBisercd KOJUIEKTUBHBIM COBJIAAEIBIEM
nepBuYHON HHPOpManuu u 6a3sl JaHHbIX | GSFE.

FP naznauaer cBoero npencraBurens Pernonansubim PykoBoautenem Ipo-
IrpaMMbl, KOTOPBIA BXOJHUT B cocTaB BP.

FP — zaxmrouator nyxcroponHuii koHTpakT ¢ SRIFSE Ha msrororicHue u
nocraBky cranimii ATROPATENA. B koHTpakTe OroBapHBAarOTCs IeHA
CTaHIIMU U TIpaBO coOcTBeHHOCTH FP.

8.2.2. AP — o0iamaroT nmpaBoM MoaydeHHuss HH(OOPMAIMK O MPOTHO3aX MPO-
M30LIeIIINX 3EMJIETPSICEHUI M UMEIOT MPaBo AO0CTyIa K HH(GOPMALUU U ap-
XHBaM, pa3MenieHHbIM Ha MexayHapogHom Caiite | GSFE.

Kaxnpiit AP exxerosHo mojy4aer mapoJib JJsi BX0Jla B 3aKpbIThbie 0a3bl ap-
XUBHBIX HaHHbIX | GSFE.

AP B m060e BpeMsi MOXKET MoJ1aTh 3asiBiieHue B BP juig npunsaTus ero B ka-
yectBe FP. [lng sToro, BMecTe ¢ 3asBJI€HUEM O NPUHATUU B KayecTBE JIEH-
crButenbHOTO ydacTHHKa |GSFE HeoOxommmo mpexacraBuTh B BP xommro
KOHTpaKTa Ha IMOJIHOE WM YacTWyHoe mpuobperenue cranuun ATROPA-
TENA.

[IpencraButenu AP Mmoryr ydactBoBath B pabote BP B xauectBe Habmro1a-
Tenel 0e3 mpasa pellarolero rojoca.

8.3. Bce npaBoBsIe u PpuHAHCOBBIE B3auMooTHoIeHus Mexay FR u SRIFSE

PEryIUpYyIOTCSl Ha OCHOBAaHUM JIBYXCTOPOHHMX KOHTpakToB Mexay FR u
SRIFSE.

9. JOIMOJIHUTEJIBHBIE YCJIOBUSA

9.1. Hacrosmas mporpamma |GSFE cocTaBiieHa Ha aHTIIMICKOM SI3bIKE U
MO/IMMCAaHa BCEMHU YYaCTHUKAMHM MPOTPAMMEI, TIPH 3TOM KaXKIBIH YIaCTHUK
MIPOrPaMMBI UIMEET OJIMH K3EMILISP IOAIMMCAHHOTO OPUTHHAJA.
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9.2. Yyactauku nporpammbl |GSFE mpucoeauHuBIIMECsS BIOCISACTBHH K
JIOTOBOPY TMOJIyYar0T OPUTHHAJ PEIICHHs MPABJICHHS TPOTPaMMBbI O TIPUHS-
THH UX B KAYE€CTBE YYACTHUKOB, moAnucanHblii JI1.

I'JIABA 5. BIUSHUE MUKJIUYHOCTH W3BEPKEHUM BYJIKA-
HOB HA I'/IOBAJIBHBIE U3BMEHEHU S KIIMMATA

5.1 MEXKAYHAPOJHOE COTPYIHUYECTBO B COEPE
NCCIEJOBAHUU U MOHUTOPUHI A I'VIOBAJIBHBIX
W3MEHEHUHA KJIUMATA

B nocneanue roapl 6onbllioe BHUMaHUE YAeNseTcs mpobdiieme Iiio-
OaJbHBIX KIIMMATHYECKNX M3MEeHEHUH. CriennanbHble SKCIIEPTHBIE CTPYKTY-
pel OOH npuiiny kK BbIBOAY, YTO OCHOBHOM MPUYUHON IIIOOANBHBIX U3MeE-
HEHHI KIIMMaTa B TCUCHHE TOCIECTHHUX JIBYX CTOJETHH SIBISACTCS TEXHOTECH-
Hasl JesTeNbHOCTh uenoBeka. Ho TONbKO M B 3TOM HpUYMHA II00aJIbHOTO
MOTETUICHUS Ha CaMOM Jiene?

B nepBoit nonoBuHe nexadbps 2007 rona Ha MHAOHE3UHCKOM OCTPOBE
baim mpomuta ouepennas koHdepeHUHss CTOpoH PaMO4HOW KOHBEHIIUU
OOH 006 n3menenun kmmara (PKUK OOH). Ot banuiickoii kKoHpepeHIuH
B [IEPBYIO OYEpeab KAAJTU PELICHUH 10 BOIpocaM, ONpeAessiomuM Oyny-
1iee KIMMaTH4ecKoro npouecca. KiroueBbIMU 3/1€Ch CTalyu J1Ba MyHKTa I10-
BECTKH JHS: 1) 0 JIOJITOCPOYHBIX MEpaxX COTPYAHUYECTBA 10 PEIICHHIO MPO-
0J1eM, CBSI3aHHBIX C U3MEHEHHEM KIMMaTa U 2) 0 Oyaymux o0s3aTeIbcTBaxX
pa3BUTHIX cTpaH B pamkax Kmotckoro mportokoia. Kommpomruce Obln Haii-
JICH, COTJIACOBAHHBIC PEIICHUS OBLIIM MPHUHATHI, OJHAKO Oy/yIiee KIMMaTH-
YEeCKOT0 MpoIlecca OCTAeTCsl HE BIIOJIHE OYEBHIHBIM. | ITyOMHHBIC TPUYHHEI
ATOH HEOTPENENIEHHOCTH CBSA3aHBI KaK C UCTOPHEH MEXIYHapOIHBIX B3au-
MOOTHOIICHUH TI0 CTA0MIN3alMU KIMMaTa (B 4aCTHOCTH, npuHsaTHeM Kuot-
ckoro mportokosa u ortkazom CHIA or ero parudukanmm), TaKk u
C M3MEHEHUSMH B TJI00ALHONW CTPYKTYpE aHTPOTIOTEHHBIX BBIOPOCOB Tap-
HUKOBBIX T'a30B.

CuntaeM HEOOXOMMBIM TPEAOCTABUTH KOPOTKYIO CIpaBKy. PamouHas
kouBeHiss OOH 00 um3menennun wimmarta (PKMK OOH) Obuta mpussita
B 1992 romy B OTBET Ha MOSIBJICHUE BCE OOJIBIIIETO YHCIIA HAyIHBIX CBHJIC-
TEJbCTB, YTO IJI00AJTHbHOE MU3MEHEHHE KIMMaTa ONpPENeIeTCs aHTPOIOIeH-
HBIM HM3MEHEHHEM COJIEpKAHMS TAaPHUKOBBIX ra3oB aTtMmocgepsl. Psg mo-
CIIC/ICTBUH TIOTETUICHHS], B YaCTHOCTH, YBEJIWYCHHUE YACTOTBHI IKCTPEMallb-

214



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

HBIX HOTOJHBIX SIBJICHUH, TasHUE TOPHBIX JIEHUKOB, MOBBIIIEHUE YPOBHS
OKeaHa, BeChbMa HETaTUBHO CKa3bIBAIOTCS HA COCTOSIHUM MPUPOJHON Cpelibl
u pa3Butuu obdmectna. Jlonrocpounoii nenvio KoHBeHIMH Oblia IpOBO3-
rianeHa craOuian3anus KOHLEHTpAalMi MapHUKOBBIX Tra3oB aTMocgepbl
Ha TAKOM YpPOBHE, KOTOPBIM HE JOmMycKaa Obl OMACHOTO AHTPOIIOT€HHOTO
BO3JICHCTBUSL Ha KIMMAaTUYECKyI0 cucTeMy IutaHeThl. KiroueBoit ¢dopmoit
NESITEIbHOCTH 10 CMSTYEHUI0 KIMMAaTUYECKUX W3MEHEHMH INPU3HAHO CO-
KpAaIllCHUE aHTPOTIOreHHBIX BBIOPOCOB MAPHUKOBBIX Ta3oB (Iajiee TEPMUH
«Mepbl CMSATUEHUs» OYIEeT MCIOJIb30BATHCSA IO OTHOIICHUIO K aKTMBHOCTH,
CBSI3aHHOM C COKpAIICHUSMH SMUCCHI NMapHUKOBBIX ra30B U YCHIIEHUEM UX
noryiomieHuss  (HampuMmep, OpU  Mocajake JecoB). IIOCKOJNBKY 3MHCCHH,
B OCHOBHOM, CBSI3aHbI CO C)KUTAHHUEM HCKOMAEMOI'0 TOIUIMBA, SBJISIOLIMMCS
[JIaBHBIM HMCTOYHUKOM SHEPrUd B COBPEMEHHOM MHpE, Takas [OCTaHOBKa
nonrocpouyHoi nenu PKMK OOH nemuHyemo nojpkHa Oblila OTpa3uThCs
Ha pa3BUTHUU MUPOBOM SKOHOMHUYECKOU CUCTEMBI.

Baxupim snementom KoHBeHiuu ctaym mpuHIum oOmiei, Ho audde-
PEHIIMPOBAaHHOW OTBETCTBEHHOCTH. Bce cTpaHbl ObulM pa3zeneHbl Ha JiBe
rpynmnbl: pazsuthie (ctpanbl EBpombl, CIIA, Kanana, P®, Snouus, ABcr-
panust, HoBas 3enannus) u passuBaroniecs. [10JHbIH epedeHb pa3BUTHIX
ctpan npuBoutcs B [Ipunoxenun | kK PKUK OOH. Cornacno KonBenun,
ctpaabl [lpumokenusi |  JOMKHBI WrpaTh BEAYIIYIO pPOJb B 00pnOE
C U3MEHEHHEM KJIMMAaTa U €ro HeraTMBHBIMH mocieAcTBUsMU. [loMmumo or-
paHUYEHUs HAlMOHAJIBHBIX BHIOPOCOB MAPHUKOBBIX TIa30B, IOJOKEHUS
PKUK OOH 006s13p1BatoT pa3BuThIe CTpaHbl MPEIOCTABISTh (PMHAHCOBBIE U
TEXHOJIOTHYECKHE PECYPChl Pa3BUBAIOLIMMCS CTpaHaM JJIsl MEp CMATYEHUS,
a HauOoJiee yS3BUMBIM CTpaHaM — U Ul aJaNTalud K KIMMaTUYECKUM H3-
MeHeHusiM.  Ctpanam  [lpunoxkenusi |, OCyIIECTBISAIOIIUM  TEPEXO]
K PBIHOYHOH 3KOHOMHKE (B TOM uuciie U Poccuu), MpemocTaBisieTcs ompe-
JieJIeHHas! CTeNeHb TMOKOCTH B BBITIOJTHEHUH CBOUX 00S13aTENIbCTB.

bomemuucTBo monoxkennit PKMK OOH chopmynupoBanbl B o01iem
BUJIE, a UX JETalu3alusl OCYILECTBISETCS peueHusIMu exeroubix Kondge-
peniuii cropon PKUK. OTu penienusi CTaHOBATCS IOpUIUUYECKH 00s13aTEIb-
HeIMH 17151 Beex crpaH-yyacTHull PKUK. IlepBas kondepeHuus cropoH
nporia B 1995rony B bepnune, bammiickas kondepenums crama 13-
i 10 CUeTy.

KuoTtckwuii mporokon k PKUK OOH 6s1 ipunsT B 1997 rony B memsix
Y)KECTOUEHHUs 0053aTeNbCTB Pa3BUTHIX cTpaH. [IpoToKos nMeeT orpaHuyeH-
HbIi mepuon aeiictBust (2008—2012 rr.) u mpeAnuchiBacT KaXI0H U3 CTpaH
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CTpOTO OIpe/eNieHHbIE YPOBHU BBIOPOCOB K KOHIly 3TOro mnepuona. Tak,
smuccun B 2012 roxy mosmkHBI cocTaBisiTh oT ypoBHS 1990 roma He 06o-
nee 93% B CIIIA, 92% — B EBpomneiickom coro3e, 100% — B Poccun. Ku-
OTCKUM IPOTOKOJIOM OBLIN BBEAEHBI (DPUHAHCOBBIE MEXAaHU3MBI, CIIOCOOCT-
BYIOIIME BBIMOJIHEHUIO PAa3BUTBIMU CTpPaHAMU CBOUX 0053aTEIbCTB,
B YAaCTHOCTH, TOPTOBJIsI KBOTaMH Ha BBIOPOCHI, COBMECTHOE OCYIIIECTBIICHUE,
yuctoe pasputue. (CyTb mopeosiu keomamu COCTOUT B TOM, YTO CTPAHBI,
HE CHPaBJISAIOLIUECS CO CBOMMU 0053aTeIbCTBAMH [0 COKPAIEHUIO BBIOPO-
COB, MOTYT MOKyNaTh KBOThI y TeX cTpaH [Ipunoxenus |, kotopsle «mepe-
BBINIOJIHUIIN» 00s13aTenbeTBa. [IpoekTel cosmecmuozo ocyuwecmenenus npo-
BOJATCS MeXIy cTpaHamu [Ipuiioxxenus |, mpu 3TOM cTpaHa, HUHBECTUPYIO-
1iasi MPOeKT, MOJIy4aeT IpaBa Ha COKpAllleHUs BbIOPOCOB, SBISIOIINECS pe-
3ylbTaTOM MpoeKTa. MeXxaHu3M uucmoz2o pazeéumus WUCIOJIb3YyeTCS B TOM
ciydae, €Clid CTpaHa, MPUHUMAROIIAs MPOSKT, SBIISETCS Pa3BUBAIOIICHCS).

s BerymieHus B aeWctBue TpeboBanach patupukanus Kuorckoro
MIPOTOKOJIa CTpaHaMu-y4yacTHULAMu. Patudukanus IIpoTokona pa3suBaro-
IIMMHUCS CTpaHaM{, HE MMEBIIMMU KOJIMYECTBEHHBIX 0053aTEIbCTB
10 COKpAILlEHHIO BHIOPOCOB, B OCHOBHOM IIpoOlIa YyCIEmHo. B pa3BuThix
CTpaHax mpoIiecc Imen o4eHb Henpocto. B 2001 roay pecryOnukanckast aj-
vunucTpanus CIIA o6bssaBuna 06 otkase paruduinmpoBats Kuotckuii mpo-
tokou. [Ipumepy CIIIA nonavany nmocinenoBana u ABCTpajusi, OJHAKO Cei-
yac NO3MIMS ATOW CTpaHbl M3MeHwIack. HemocpenctBeHHO BO BpeMs ba-
JTUICKON KOH(epeHIMU ABCTpaus 00bsIBIIIA O paTU(PHUKALUH.

Ms1, HM B KO€il Mepe, HE CTaBWJIM 337ady BCTYIUICHHS B IOJEMHUKY C
sKcnepTHbIMU cTpykTypamu OOH O0THOCUTENBHO ClIeIaHHBIX UMU BBIBOJIOB.
Hameil nenbto siBNsieTCsl MONBITKA MOKa3aTh, YTO HAa (OHE JIEHCTBUTEIBHO
naryOHOro BIMSHUS TEXHOT€HHOM JEesTeIbHOCTH YEJI0BEYECTBA Ha IIPUPO/I-
HYIO Cpely U, B YaCTHOCTH, Ha IJI0OaJbHBIE KIMMAaTHYECKHE H3MEHEHUS,
HeNb3s YMAJATh POJb SHJOTEHHBIX I'€OJIOTUYECKUX IPOLIECCOB, KOTOPbIE
TaK)K€ OKa3bIBAIOT CYLIECTBEHHOE BJIMSHUE HA KIMMaTUYECKUE U3MEHEHUS B
oOmeryianeTapHOM MaciiTaoe.

Pe3tomupyst MHOTOJIETHHE MCCIEAOBAHUSA MO M3YYEHHIO IMPOCTPAHCT-
BEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEN BYJIKAHMYECKON M CEMCMUYECKOM aK-
TUBHOCTH 3€MJIM, HaM TPYAHO M30aBUThCA OT BIEYATJIEHUs, YTO HaOII01ae-
MbI€ B HAcTOsIIee BpeMs IJo0aibHble KIMMAaTHUECKUe U3MEHEHUs, B 4acT-
HOCTH, IJ100ajIbHOE TOTEIJICHHE, B 00JIbIIEH CTENeHH 005S3aHO MOBBILICHUIO
aKTUBHOCTH MarmMaTU4yeCKUX BYJIKAaHOB IOSCOB CXAaTHs 3€MJIM, COXPAHSIO-
IIUX ATy TCHJICHIUIO B TedeHue nocieaaux 200 ner.
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[Ipy HanmcaHuy HACTOSAIIEH CTaTbHM, HAMH HCIIOJIB30BAJIUCh MaTepHa-
7bl, npuBeneHHbie B nocieaHem ortdere (2007) MexnpaBUTEIbCTBEHHOM
Komuccuu 1o usmenenuto kiaumara (IPCC) http://www.ipcc.ch/

Taxk, mo ganuaeM |PCC, B 2007 rony konnentpanus CO; B atmocdepe
cocrasisuia 380 mpomunie. Kaxaplil To/1 1esITeIbHOCTD YeJI0BEKa YBEITHIH-
BaeT 3T0 4uciio. HekoTophie yueHbIe-KIMMATOJIOTH U SKOHOMHUCTBI, TAKHE
kak J[pBun tepn u Jxelimc XaHCEH CYMTAIOT, 4TO KOHIEHTparus B 450
IpOMIIIIE - TPEAeTbHO JOMycTUMa, 4T00 m30exars Bpena, kotopsii CO»
HaHeCeT PKOCUCTeMe U 3KoHOoMuKe TuiaHeTs (http://www.ipcc.ch/).

B XX B. Ha ecTecTBeHHbIN XOJ1 MPUPOIHBIX IPOLECCOB HAKJIa/IbIBAET-
Csl BO3/ICHCTBUE YEJIOBEKA, YTO CTAJIO 3aMETHO B JICTHUKOBBIX OTIOKECHUSX.
[ToBbimIaeTcsi aHTPOIOTEHHAs KOHICHTpAIMs aTMOCHEpHBIX HUTPATOB U
cynbdatos: 3a 100 et comepxanue Bo Jibay aHuOHOB SOy(-2) BBIpOCIIO B
TpH-deThipe pasa, a ¢ 1950-x romos Hauanga pactu koueHrpamums NOs(-), k
HACTOSIIIEMY BPEMEHHU YK€ YCIIEBIIas YIBOWTHCS M3-32 BBIOPOCOB aBTO-
TpaHCIopTa.

OnnHako, TIaBHOE BIMSAHME HA KimMmar, o muenuro |PCC, uenoseue-
CTBO OKAa3bIBACT YBEIMUYCHHEM HE CTOJIBKO BBIOPOCOB a’p030JieH, CKOJIBKO
napHUKOBBIX ra3oB: CO2, CHys, NO; u dpeoHoB. [leTanpHble HaOMONSHHS 32
koHneHTpanueit CO, B aTMocdepe BemyTcst y)Ke MHOTHE TOJbI Ha 0OcepBa-
topun Mayna-Jloa (I"aBaiickue 0-Ba) u Ha lOxHom nomroce. [To atum nau-
HbIM, ¢ Hadasia XIX B. mo 80-e rogsr XX B. oHa BeIpocia ¢ 285 ppm, 4ro
TUTIAYHO JIJIS MEXKJICTHUKOBBIX yCIIoBHH, 10 335—338 ppm, uemy HeT aHa-
JIOTOB B JIAHHBIX U3 CKBRXXHHBI CO CTaHIMKU BocTok. CoBpeMeHHasi KOHIICH-
Tpauusi MeTaHa B armocepe paBHa 1,7 ppm — u B 2,5 pasa Gosble Mak-
CHMYyMa, BBISIBJICHHOTO IO KepHY U3 paiiona cranimu Boctok (IPCC, 2007).
Ecnu cpaBHUTH HBIHCIIHHE KOHIICHTPAIMU TMAPHUKOBBIX T'a30B C Ompejie-
JICHHBIMH TIO JICITHUKOBOMY KEPHY Uil JOUHIYCTPUAIBHON 3MOXH, OKa3bl-
Baercs, uto 3a nocieaaue 200 et ux poct cocraBui: 25% mis CO2, 100%
st CHy, 8 -10% mst NO, (IPCC, 2007).

[Tocnennue 3HaueHUs COTIACYIOTCS C JIAaHHBIMHU O MaciuTadax CoKUra-
HUSI MUHEPAJILHOTO TOIUIMBA, a OOILIMI POCT COJCPIKaHMsI MAPHUKOBBIX ra-
30B B aTMOcdepe - ¢ yBeITHUeHHEeM HacelleHus 3eMuid, KoTopoe 3a te xe 200
JeT yBeIu4uiIoch ¢ 1 1o 5 miipa. 4yen. 3HauuT, IMEHHO POCT HapoJOoHacee-

HUSL TPHONMIKACT dYeI0BEYeCTBO K 3Kojormueckoir karactpode (IPCC,
2007).
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CoOCTBEHHO JIETHUKOBO-MEXJICAHUKOBBIE KOJICOAHUSI HCIIBITHIBAIOT
Ha ceOe BIMSHUE OBICTPHIX OOPATHBIX CBS3EH, OOYCIOBJICHHBIX HAIUYHUEM
BOJITHOTO T1apa B arMmocdepe, 00Ja4HOCThIO, CHEKHBIM TTOKPOBOM U MOP-
CKHUM JIBJIOM, a TaKXKe 00Jiee [UINTEIBHBIX, 00s3aHHBIX MEVICHHBIM H3MEHE-
HUSIM CTPYKTYPBI U COCTaBa aTMOC(hephl, YTO IIEPEHOCUT XOJIOJHBIE YCIOBHS
JIEIHUKOBOW AMOXH B KAaKOH-TO Mepe Ha MEXJIeIHUKOBbE. UTOObI MOHATH
MEXaHHU3M 3THX IPOIECCOB, HY)KHO HCCJEI0BaThb YYBCTBUTEIBHOCThH IJIO-
0alpbHOTO KJIMMaTa K W3MEHEHHSM KOHIICHTPAIMM ITAPHUKOBBIX Ta30B
(IPCC, 2007).

W3BecTHO, 4TO pa3orpeB 3eMHOM MOBEPXHOCTH O] BIMSHUEM aHTPO-
MOTEHHBIX (DAKTOPOB 3a TOCIIEAHEE CTOJETHE COCTABHI 2 Br/M, a B Oyny-
eM, M3-3a OKuaaeMoro yasoeHusi koHueHntpaimu COz B atmocdepe (0T
300 mo 600 ppm), on MoxeT nocturayth 4 Br. Kaxkercs, 4T0 310 HEMHOTO
[0 CPABHEHHUIO CO CPEAHUM IMOTOKOM MOTJIOIIEHHON COJIHEYHOW pajldallui,
paBHbIM 240 Br/M?, HO ¥ 9Ta BelMUYMHA NPHBOIKMT K MOBBIICHHUIO IIPH3EM-
HOM Temneparypsl B cpeqHeM Ha 1,2°C. A ¢ yueToM yrmoMSHYTBIX 3PPEKTOB
00paTHBIX CBS3€H, YCHIIMBAIOIINX TAKOW HArpeB, 00IIee MOTETUICHUE MOXKET
okasartbcsi 3HaunTenpbHee. CoBpeMeHHbIe oleHkH aarT 2,8 -5,2°C (B cpen-
HeM okoJio 4°C). DTo BTpoe Oosblie, yeM 0e3 ydyera oOpaTHBIX cBszel. U
MMEHHO 3Ta BEJIMYMHA ONpEAEIseT YYBCTBUTEIHHOCTh KIIMMAaTa K POCTY
KOHIIeHTpanuii napuukoBsix rasos (IPCC, 2007).

Takum 00pazom, BKIJIAJ] MTAPHUKOBBIX T'a30B B M3MEHEHUE TEMIIEpaTy-
pel B LlenTpasibHOM AHTapKTHE 32 MOCICAHUN KIMMATHYECKUN LMK MO-
xeT kosebathes B penenax 40-65%, nmu npumepro 50 + 10 %. D10 03Ha-
qaetr, 4ro mnpuOmmsurensHo 3° w3 6°C - aMIUATYIbl  JICJHHKOBO-
MEXKJICAHUKOBBIX U3MEHEHUHN - MOTYT OBITh 00s3aHBI MAPHUKOBOMY d(PPek-
ty (IPCC, 2007).

OpHaKo TPAIET «IIapHUKOBOE» MOTEIIEHUE, B PE3yJIbTaTe YEro MOTyT
pacrasiTh HEKOTOPBIE JICTHUKOBBIE TIOKPOBHI M YPOBEHb OKEaHa TOBBICUTCS
Ha 5—7/ M BCETO 3a JECATKH JIeT. DTO OyJeT MOUCTUHE TJI00abHASI KaTacT-
poda: tenbie crpanbl (Hampumep, [ostanus), KpyrnHEHIIue ropoaa Mupa
— HBIO-ﬁOpK, Toxuo, Cankr-IlerepOypr u ap.— OKaXyTCs MOJ BOJOU
(IPCC, 2007).

TakoBa 1enoyka paccyxJieHui, KOTopasi IpOTSITUBAETCS OT JIPEBHETO
JeITHOTO KePHA, U3BJICUSHHOTO C TIIyOMHBI OoJiee 2 KM, K OyIymemMy OKpy-
JKarolle cpenpl, B 3HAUUTEIbHOW CTENEHH 3aBUCSIIEMY OT Pa3yMHOCTHU
nevictBuii yenoseuectsa (IPCC, 2007).

218



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

MbI, NPaKTHYECKH JTOCIOBHO, IPOIUTHPOBAIN HAHOOJEE HAIpSTar-
IIMEe MOJIOKEHHUS OTYeTa, MPUBEICHHOrO Ha cairte http://www.ipcc.ch/, na-
OBl HCKJIFOYMTH BO3MOJKHBIE YIIPEKHA B HETOYHOCTH MX M3JI0OXKEHHS.

5.2. BO3SMOXKHBIE ITPUUYHWHBI TI'JTIOBAJBHBIX W3MEHEHUI
K/IMMATA

[Mo3umms |PCC xopomo u3BectHa. Tenepb mompoOyeM paccMOTPETh
OCHOBHBIE T€0JIOTUYECKHE (PAKTOPBI, KOTOPBIE TAK)KE MOTYT BIUATH HA TJIO-
OaybHBIC KIIMMATHYECKUE H3MECHEHHUSI.

PaccMoTpuM OCHOBHBIE TeoTUHAMHYECKHE (aKTOPHI, KOTOPBIE MOTYT OKa-
3aTh CYIIECTBEHHOE BIMSHUE HA II100aTbHBIC I3MEHEHUS KINMaTa:

1. Jipeiigh ceoepaghuueckozo nonroca 3emnu,

2. Jlpetigh ceomaenumnoco nonoca 3emuu,

3. Hzmenenue y2nos6oii ckopocmu 8pauwjeHus 3emau;

4. [logvlueHue 3HO02eHHOU, 8 YACMHOCMU, BVIKAHUYECKOU AKMUBHOCU
3emnu.

B 123r. 10 H.3. ['Mmmapx OTKPBLI SBJICHHE MPELUECCHH - TIPEIBAPCHHE
paBHoaeHcTBui. B 1755 1. JIx.bpaaneit oOHapyxui Apyroe siBJi€HHUE - HY-
Tanuu ocu BpameHus 3emun. Ha prc.68 moka3zana TpaeKTopHs IBHKCHHS
ceBepHOTro reorpaduyeckoro moiroca B 1996-2000 rr.

MakcuManbHOE yIalleHue MTHOBEHHOTO MOJIFOCa OT CPEeIHEro OTMeda-
nock B 1996 1. 3arem momroc cran 3akpyuuBathes u B 2000 r. momomen Ha
MUHUMaNbHOE paccrosiane K neHtpy crmpanu. C 2000 mo 2003 r. mosroc
pacKpyduBaJICs, a ceiiuac CHOBA 3aKPYUMBAETCS, IIOCTEIIEHHO IepeMeniasich
o crupaiu K ceoemy cpearemy nosoxenuto (H.C.Cunopenkos, 2004).
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Puc.68.TpaexkTopus iBukeHnsi CeBepHOro reorpagpuyeckoro
nosatoca B 1996-2000 rr.
CrutonHas KpuBas - Tpaekropus cpeaHero nmomoca ¢ 1890 mo 2000 rr.
(mo manHBIM MexayHapoaHoit ciryx0bl Bpamierus 3emin, 2000).

Camoe 0oJblIoe ygaJleHHEe MTHOBEHHOIO IOJIOCa OT CPEAHEro He
npeBblaeT 15 M. 3akpydrMBaHUE U PACKPYyUYMBAHHE TPAEKTOPHUH MIHOBEH-
HOTO MOJII0ca OOBSCHSETCSI TEM, YTO OH COBEpIIAET JIBa NEPUOIUUECKUX
JBIKCHHUS: CBOOOTHOE, MJIH YaHUIEPOBCKOE (Ha3BaHO B YECTh OTKPBIBILIETO
ero B 1891 r. C.Yanmiepa), ¢ nepuooM okoJio 14 mec., U BBIHYXKICHHOE C
roJIOBBIM IepHOJOoM. YaH/IEpOBCKOE ABH)KEHHE BO3HHUKAeT, KOrja OcCh
BpalleHUs 3eMJIM OTKJIOHSETCSl OT OCHU €€ HauOoJIbLIEro MOMEHTa UHEPLIUU.
BeIHYXIIeHHOE JTBU)KCHHE BBI3BIBACTCS JCHCTBHEM Ha 3eMITIO TEPHOIHYe-
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CKUX CHJI CO CTOPOHBI aTMOc(epbl U THIPOchephl, UMEIOLIUX I'0JI0BYIO LIUK-
JUYHOCTH. MBI He OyJIeM OCTaHABJIMBATHCS HA MPUIMHAX YaHUIEPOBCKUX U
MHOTHX JPYTUX THUIIOB JIBIKEHUI OCH 3eMITH, TPEKPACHO ONHMCAHHBIX B pa-
6ote CunopenkoBa H.C. (2004). Mexay TeM, O4E€BHIHO, YTO CIOXKHBIC KO-
nebaHusi ocu 3eMJIM U, KaK CJICICTBHUE, €€ TreorpaduyecKoro moJiroca, oka-
3BIBAIOT BIMSHUE HA TJIOOATBHBIC KIIMMATHYCCKHE MTPOILIECChI, BEIb HNMECHHO
«KaYaHUs» 36MHOU OCH BBI3BIBAIOT CE30HHBIC U3MECHCHUS KITUMATa.

CropocTe, KM/ro
[
o

0 t 5 t f + } + : )
1900 1920 1940 1960 1980 2000
FMoakl

Puc.69. CkopocTh 1BH:KEHHSI FT€OMATHUTHOTO NMOJI0CA
(Koxoypos B./I., 2006).

Ha puc.69 mnokazan rpaduk XapaKTepH3yIOUIMH JIBH)KCHHE TeoMar-
HUTHOTO ToJItoca. Kak BuaHO M3 rpaduka, k KoHIY 90-X TOJ0B CKOPOCTH
npeiida reOMarHUTHOTO TMOJIIOCA YBEJIMYMIIACh MTOYTH B MATH pa3, 10 CpaB-
HeHnro ¢ 1980 rogoM. DTOT GakT MOKET CBHIETEILCTBOBATH O CYIIECTBEH-
HBbIX M3MEHEHHUSX B JHEPreTHUecKux Impoleccax B sape 3emiud, GopMu-
PYIOLIUMX T€OMAarHUTHOE I0JI€ Halllel miaHeTsl. be3yciaoBHO, 3TOT (akT Mo-
KET CBUAETEIBCTBOBATH O HAdale OYEPEHOTO IHKJIA PE3KOW aKTHBU3AIIUU
SHJIOTEHHOW aKTHBHOCTH 3eMJIH.

C nmpyroii CTOpPOHBI, KaK M3BECTHO, TEOMAarHUTHOE Toje (Gopmupyer
CBOCOOpa3HbIi MAarHUTHBIM 3KpaH, NPENATCTBYIOIIUNA MPOHUKHOBEHHUIO
COJTHEUHOU paJualiy, BKIOYas 3apsHDKEHHBIC YaCTUIIBI BRICOKUX SHEPTHid, K
MoBEepXHOCTH 3eMiid. B TO ke Bpemsi B 007aCTH MOJISPHBIX MIATIOK CYIIECT-
BYIOT TaK Ha3bIBaeMbI€ KacCIbl — IMOJIIPHBIE I, B PE3y/IbTaTe Yer0 B HUX
YCTPEMMJICS PAalMOHHBIA MaTepUall COJTHEYHOTO BETPa M MEXKILIAHETHO-
rO TPOCTPAHCTBA, T.€. B TOJSIPHBIE 00JIACTH CTAJIO TIOMAAaTh OTPOMHOE KO-
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JIMYECTBO JOTOJIHUTEIBHOIO BELIECTBA M HEPIUH, YTO MPUBOJIUT K “pa3o-
rpeBy” MOJIAPHBIX IIanoK. EcTecTBEHHO, M3MEHEHHE MOJIOKEHUs reomar-
HUTHBIX MOJIOCOB MPUBOJUT U K CMEILEHUIO KacloB U, KaK CIeACTBUE, 00-
JIacTe! MOBBIIIEHHOTO MMOTOKA COJIHEYHOU paauauuu Ha 3emito. EcrecTBen-
HO, 4YTO 3TOT IIPOLIECC IOJDKEH BBI3BATH IEPEPACIPENEICHUE CUCTEMBI LU~
KJIOHOB M aHTULMKIIOHOB HA HAIlIE€W IIAHETE, 4TO MPUBOJIUT K CEPHE3HBIM
rJ100aJIbHBIM KIIMMAaTUYECKUM U3MEHEHUSIM.

5.3. BYJIKAHUYECKASI AKTUBHOCTb U T'JIOBAJIBHBIE HU3-
MEHEHUSA KIINMATA

Mexty TeM, KaKk oTMeJasioch BeIe, B qokianae |PCC ocHoBHOU Tipu-
YHHOM TI00aTBHBIX KIMMAaTHICCKUX H3MEHEHUI HAa3bIBACTCS PE3KOE YBEIH-
YeHue B aTMocdepe 3eMiId MapHUKOBBIX ra3oB. B To ke Bpemsi, W3BECTHO,
YTO IpPHU H3BEPKEHHUSAX BYIKAHOB B arMocdepy 3emiM BbIOpachIBaeTCs
00JIBIION 00BEM pa3IUYHBIX Ta30B, B TOM uucie mapHukoBeix: CO, , CO,
SO,, H,S, CS;, OCS, NO.

Konnentpanus yriaekucioro raza koieonercs ot 1 mo 10% ot oOmeit
Macchl Bynkanudeckux raszoB, 0,1-0,7% cocraBasier CO (Gerlach N.M,
1980).

Haubonee naryOHoe BiMsiHHE Ha ri00albHBIC KIMMATHYECKUE HU3Me-
HEHMsI OKa3bIBAIOT CEPOCOJEpIKAIINE Tra3bl BYIKAHHYECKUX H3BEPKCHUU.
[Tpu n3BEpKEHHUSIX BYJKAHOB B aTMOC(Epy BHIOPACHIBACTCS ABYOKHCH CEPBI
SO,, cepoBogopon HaS, cepoyritepon CS,, kapoorucymbdunx OCS u gacTu-
eI TBepOH ceprl. B paborax Keitmna mokazano, uto raz SO, cocraBisier
npumepro 10% oT Bcex ra3oBBIX BBIOPOCOB BYJIKAaHOB, a €r0 €XKErOJHbBIE
BEIGpOCHI cocTasiior 2 - 10 1. (Cadle R.D., 1975). AHaiu3 BEIGPOCOB BYII-
KaHUYECKUX ra30B MMOKa3aJ, YTO OCHOBHBIM CEPOCOJEPIKAIINM Ta30M SBIISI-
ercsi SO, (2-10 M1/ron). B nenowm, B ByJIKaHHUECKHX ra3ax J0JIsl CEPHUCTO-
ro raza cocrasiser ot 1 g0 10% (Athaturov M.L. and others,1986).

[IpencraBnsier 0ONBINON MHTEpEC aHAIM3 W3MEHEHHH KOHIIEHTPAIUH
CO;, B atmocdepe 3emsid B Ie0JIOTUYECKOM MPOLIIOM U CPaBHEHHE ITUX
JaHHBIX C YPOBHEM BYJIKaHHYECKON aKTUBHOCTH. Pe3ymbTaThl 3THX HCCIie-
noBaHuii npuBeneHsl Ha puc.70 (Athaturov M.L. and others,1986).
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Puc.70. U3MeHeHHMsI KOJMYECTBA YIJIEKHCJIOTO ra3a B atMmocgepe
U CKOPOCTH 00pa30BaHNsi BYJIKAHOT€HHBIX MOPOJ B TeUeHHe
(danepozon (Athaturov M.L. and others, 1986).

Ha puc.70 BuaHO, 9TO KOHIIEHTPAIUS YIJICKKCIOTO ra3a B (haHepo3oe
m3mensutack ot 0,1 no 0,4%. BynkaHn4eckyro akTUBHOCTh Ha TpaduKe xa-
paKTepU3yeT CKOPOCTh 00pa30BaHMUs BYJIKAHOTEHHBIX MOPOJI B TeUeHHe (a-
Hepo30s. Ha pucyHKe XOpoIIo BHIHO, YTO B BYJKaHUYECKON aKTHBHOCTHU B
(daHepo30s ApKo BeIpakeHbI HUKIIEI ¢ Tieproaamu 80-100 murH. neT.

Pesynberatel cpaBHeHUs rpadukoB Ha puc./0 MOKa3bIBAIOT CYIIECTBO-
BaHUE TPsAMOi 3aBUCHMOCTH KoHIIeHTpanuu CO2 OT BYJTKaHUYECKOH aKTHB-
HocTu. Ha Hamr B3risi, MHTEPECHONW M BaXKHOM OCOOEHHOCTBIO 3TOW 3aBHU-
CUMOCTH SIBJISICTCSI OTYCTIIMBO HabmrogaeMoe Ha puc./0 3ama3ibiBaHue yBe-
nuueHus KoHueHtparuu CO; Mo OTHOIIEHHIO K CKOPOCTH 00pa3zoBaHUs
BYJIKAHOTEHHBIX MOPOJI. DTO BIIOJIHE JIOTHYHO WCXOJS W3 MPHUHIIMIIA TIPH-
YHHHO-CJICICTBEHHOM CBSI3W. CHavYaJla MOBBIIIACTCS aKTHBHOCTh BYJIKaHHYE-
CKUX U3BEpKEHUI, a 3aTeM yBenuuuBaercsa KoHeHTpanus COz B atMocde-
pe U MOCIIeI0BATEIbHOCTh 3TUX MIPOLIECCOB UMEET OIMPENIETICHHYIO 3aJIEPKKY
BO BpeMeHH. UeM BBIIIe MacIITad pacCMaTpPUBAEMOTO MEPHOIa IHKINIHO-
CTH, TeM JUTUTEIIbHEE BPEMsl 3aI1a3/IbIBaHusI.

VYTIeKUCIBINA Ta3 Mpo3paveH sl KOPOTKOBOJIHOBOW paauaiyu, HO OH
MOTJIONIAET JUIMHHOBOJIHOBOE H3ITyYeHHE SJIEKTPOMAarHUTHBIX BOJH B He-
CKOJIKMX JTala3oHaxX. B pe3ynbTrare 3TOTO OH SIBISETCS CYIIECTBEHHBIM
(bakTopoM, CO3AIOIINUM HAPHUKOBBIN A3PPEKT, MOBBIILIAIOLINI TEMIEpaTypy
HIDKHETO CJIOST BO3/TyXa aTMochepnl 3eMiu.
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B uccnenoBanusx cBs3u konneHtpanuu CO2 B aTMocdepe U cpeaHe-
rOJIOBBIX U3MEHEHUI TeMIlepaTypbl HCIOJb3yeTCs Jorapupmuieckas 3aBu-
CUMOCTb, NpuBeaeHHas Ha puc./l byneiko M.U. uccnenosan 3ty 3aBucH-
MOCTb MO 3MIMPHUYECKUM JIaHHBIM HAa OCHOBE H3Y4YEHHUS T€0JIOTUYECKOIO
npomuioro. B paborax bynsiko M.U. mokazano Hamuue NpsMoOu CBS3H Me-
KAy BYJIKAHUYECKHMMH H3BEPKEHUSMHU U TI00AIbHBIMU KIMMATHYECKUMU
namenenusiMu (Bympsiko M.U., 1968 — 1984)

AAT'C

10§

8

] ] ] ] 1 IP
0 005 010 015 020 025 g0,

Puc.71. 3aBucumocTb cpeHeii TeMnepaTypbl
BO3/1yXa OT KOHIEHTPALMH YIJIEKUCJI0T0
rasa (Bynbiko M.H., 1979).

Hamu npuBenen 0030p HEKOTOPBIX OCHOBHBIX padOT, MOKA3bIBAIOIINX
Hanu4yrue OOBEKTHBHOW M JOCTOBEPHOM CBSI3U MEXKIY BYJIKAHUYECKOW aK-
TUBHOCTBIO M TJIOOQIBHBIMU KJIUMATHYECKUMH U3MEHEHUsIMU. OrpaHuyeH-
HOCTh OOBE€Ma CTaTbU HE TO3BOJISIET MPHUBECTH Oojiee OOMIMPHBIA 0030p
MHOTOYHCIICHHBIX HCCJIEIOBAaHUN B 3TOM oOyacTtu. Mexmay Tem, Ha Hall
B3IJISIT, JaK€ YIOMSIHYTBIE PaOOThI MPECTABISAIOT IOCTATOYHO YOSIUTEIb-
HBIE JI0KAa3aTeIbCTBA CBSI3U BYJIKAHU3MA C KJIIMMATOM 3€MJIH.

5.4. UCCJIEJOBAHUA U NTPOI'HO3bI

JIy1si BBISICHEHUSI CTETIEHH BO3MOJKHOTO BIIMSIHHS IUKJIUYHOCTH B W3-
BEP)KEHUSX BYJIKAHOB Ha TJI00AbHOE MOTEIJICHUE KJIMMaTa, HaMH OBLIIN CO-
MOCTaBJIEHBI TPa(UKU CPETHET0 U3MEHEHHS TEeMIEpaTyp Ha 3eMiie U Cpej-
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HETO YMCIIa U3BEPIKEHUI MarMaTHIeCKUX BYJIKAHOB IOSICOB CHKATHUS 3EMIIH C
1850 no 2000 rouet, puc.72.

Kak oTmeuanoch B nmpenpirynux pasuenax, okoso 90% nonu sHeprun
U BBIOPOCOB B aTMOC(epy BBICBOOOKIAETCS TPU U3BEPKECHUSX MarMaTHue-
cKuX ByinKkaHOB THna C.

CpaBHeHHe TpapHKOB MOKA3aJI0 BEICOKOE CXOJICTBO XapaKTEpOB U3Me-
HEHHWI BO BPEMEHHM KaK CPETHET0/I0OBOM TEMIIEpaTyphl, TaK W BYyJIKaHHUE-
ckoll akTuBHOCTU. O0a rpadrka MOKHO YCIOBHO pa3/ielMTh Ha TPU dTarma:
1853-1915 rr.; 1916-1965 rr.; 1966 — 2000 rr. Kaxkap1ii sTam xapakrepusy-
€TCs Pe3KHM MMOBBIIICHUEM, KaK TEMIIEpaTyphbl, TaK M BYJIKAaHUYECKON aK-
tuBHOCTH - B 1915 roxy u B 1965 rogax. [IpumedarensHO, 94TO Ha TIEPBOM
sTarne Ha 00OMX TpaduKax BBIIEISETCS TPU IUKIIA aKTUBH3AINH, HA BTOPOM
JTare - IBa IMKJa, HA TPEThEM ATaIle TAK)KE JIBA HETIOTHBIX ITHKIIA.

Haubosiee mHTEpECHBIM (DAKTOM SIBIISICTCS 3ama3/bIBaHHE LUKJIIOB I10-
BBIIIICHHS TEMITEPATYPHI IO OTHOIICHUIO K IIMKJIAM YBEITHUYCHHS BYJIKaHUYE-
CKOW aKTUBHOCTH. B OCHOBE 3TOro 3ama3fblBaHHS JICKUT MPHIYUHHO-
CIIEJICTBEHHAs] CBS3b MEXJAY 3THUMM JIBYMS IpolieccaMu. IJTa ke 0CoOeH-
HOCTh HaMU OblJJa OTMEYEHA W NPH CPABHEHUH TPAPUKOB BYIKAHHYECKOM
akTuBHOCTH U KoHIeHTpanuu COz B atmocdepe 3emun B TeueHue GaHepo-
304, puc. /2.
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Puc.72. CpaBHenue rpad)uKoB cpeJHero U3MeHeHUsl TeMnepaTryp Ha 3emie u
CpeHero 4YMcjiaa HM3BEPXKEHMH MarMaTuyecKHX BYJIKAHOB MOSICOB CXKATHSA
3emumn ¢ 1850 mo 2000 roawt (Xaun B.E., Xamunos J.H., 2004).

l-rpaduk usmenenuii Temmeparypsbl Ha 3emiie B C° (mporHosHasi yacth rpaduka
nornonaena XanueiM B.E., Xamunoseim O.H., 2008 1.)
(http://www.seed.slb.com/ru/scictr/watch/climate_change/index.htm);

2 - rpaduK ByJIKaHUYECKOW aKTUBHOCTH,

3 - mpsMbIe, OrPaHUYMBAIOIINE CABOCHHBIE ITUKIIBI BYJIKAHUYSCKOH aKTHBHOCTH M
W3MEHEHUH TeMIlepaTyphl;

4 - MPOTHO3HBIEC YacTU TPa(UKOB CpEHEro U3MEHEHHUs TEMIIEpPaTyp U BYJIKaHHUYE-
CKOM aKTUBHOCTH,

S5-mipsiMBIe COeNMHSAIONINE PKCTPEMaIbHble TOUYKH IUKIOB BYJIKAaHHYECKOW aKTHB-
HOCTH ¥ Bapualuil CpeHeroloBbIX TEMIIEpaTyp.
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PaccmMoTpuM MexaHM3M NPUYMHHO-CIIEACTBEHHON CBSI3U BYJIKaHHUYe-
CKOM aKTUBHOCTH U M3MEHEHUs TeMieparypsl Ha 3emiie. [loBpiieHue uncia
U3BEPKEHUI BYJIIKAHOB MPHUBOJUT K YBEJIMUYEHHUIO MOCTYILIEHUSI B aTMoc(e-
Py BYJIKaHHYECKHX Ta30B CIIOCOOCTBYIOIIUX YCHUJICHUIO MapHUKOBOTO 3(-
¢dekTa ¥, KaK CIEJCTBUE, MPUBOISIIUX K MMOBBIIIEHUIO TEMIIEPATyphl aTMO-
cdepsr. C 1860 roma no 2000 rox 4mcio U3BEP)KEHHH BYJIKAaHOB YBEINYH-
nocs Ha 80%.

Cyns no rpadukam puc.7/3, yBeIHUEHHE YHCIa M3BEP)KEHHUH BYJIKa-
HOB, B CpEJJHEM, Ha 5 U3BEPKEHUI B I0Jl, COOTBETCTBYET YBEIUUYECHUIO TEM-
nepatypbl Ha 0,4 C°. BbicOKO€e CX0/ICTBO IpadMKOB III00ATBHBEIX H3MEHEHU I
TEMIIepaTypbl Ha Hallleld IJIaHeTe U BYJIKAHMYECKOW aKTHMBHOCTU 3eMIIn
HUMEIOT JIOTHYECKOe 00OCHOBAHUE C TOUKU 3pEHUS] (PU3NYECKUX ACIEKTOB.
VYBenuueHne npakTUYECKH BABOE CPEIHET0J0BOI0 UMCIIA U3BEPKEHUN BYJI-
KaHOB JIOJIKHO MPUBECTH K YBEJIMYEHHUIO BJIBOE MOCTYMAIOIIUX B aTMOChepy
ra3oB IpU U3BEPKEHUSIX BYJIKAHOB U, mpexze Bcero CO2, KOTOPOMY OTBO-
JUTCS Benyllas pojib B (GOPMUPOBAHUM NMAPHUKOBOTO 3((deKTa U MmoBblIiIe-
HUU CPETHETr0J0BOM TeMIiepaTypbl Ha 3emiie.
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Puc.73. U3menenne conep:xkanusi CO,u CH4 B atMocdepe, a Takke
pocrta Haceinenust Ha 3emute ¢ 1800 mo 2000 rr. (http://www.ipcc.ch/)
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Ha ocHoBe ycTaHOBIIEHHBIX KOPPEISIIIUOHHBIX OCOOCHHOCTEH U HC-
M0JIb30BAHMS BBIJBUTAEMOT0 HAMM MPHUHIMIA [PUYUHHO-CIEACTBEHHOMN
CBSI3M PA3JIMYHBIX MPUPOJIHBIX MPOLECCOB, HA PUC.D. cefaHa MOMbITKA J0JI-
TFOCPOYHOTrO MPOTrHO3a, KaK U3MEHEHUS BYJIKAHMUECKOW aKTUBHOCTH TOSCOB
cKaTtusg 3eMiid, Tak U I100aJbHOTO M3MEHEHHs CpellHel TeMIlepaTypbl Ha
Hameit anere 10 2060 roxa. [Ipu mocTpoeHnn MpOTHO3HON YacTu rpadu-
Ka HamM¥ ObLI y4TeH MEpHO]l 3ama3AblBaHUs MaKCUMYMOB CPEIHETO IMOBBI-
LIEHHUs] TeMIlepaTypbl 3eMJIM 110 OTHOIIEHHIO K MakCHMyMaM BYJIKaHHUYe-
CKOM aKTUBHOCTH, a TaK€ COOTHOIICHMS aMIUIMTYJ LUKIOB IMOBBIIIECHUS
cpelHel TemnepaTypbl 3eMJIH MO OTHOLIEHHUIO K [IMKJIaM MOBBIIIEHHOH BYJI-
KaHUYECKOM aKTUBHOCTH.

n j

15 -

10 -
———————————————— >
1850 1900 1950 2000

Puc.74. Tpena ByJKaHMYeCKOl aKTHBHOCTH

Ha puc.73 nokazanbl TpeHabl m3menenus: conepxanus COz, CHa n
pocra Hacenenus 3emin ¢ 1800 r. mo 2000 r. Ha pwuc.74 npuBeneH TpeH.
BYJIKAHMYECKON aKTUBHOCTH, OTPa)KalOIIMi OOIIUI XapakTep yBEJIWYEHUS
yrcia u3BepxkeHui BynkanoB ¢ 1850 r. mo 2000 r. CpaBHeHHE THX Tpadu-
KOB TIOKa3bIBAaET UX BBICOKOE CXOJICTBO.

Ha nam B3rusin, cpaBHenue pocra conepxanust CO, u CHs B atmo-
cepe M BYIKAHWYECKOW aKTHBHOCTH 3E€MJIM MOKET SIBIISITHCSI KOCBEHHBIM
CBHU/ICTEIILCTBOM CYIIECTBOBAHHSI OTIPEICICHHON CBS3H MEXKIy dTHUMHU TPO-
L[ECCaMHu.
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[IpoBoaMMBIE HAMU HMCCIIEOBAaHUS CBUIECTENBCTBYIOT O TOM, YTO JH-
JOTE€HHBIE MTPOLIECCH HA HAILIEH IUIAHETE CYIIECTBEHHO aKTHBU3UPOBAINCH B
MOCJIETHUE JIBA CTOJIETHUS, IIPU 3TOM HauOOJIblIee YCKOPEHUE 3TUX IpolLiec-
COB Habmroaercs B nocienHue Tpu gecstuietus. O0 3ToM CBUIETENbCTBY-
€T XapaKTep H3MEHEHUW CEMCMHUYECKOM M BYJKAHMYECKOW AaKTUBHOCTH,
CKOPOCTH JIBJKEHUSI T'€OMarHUTHBIX IOJIFOCOB, TJIOOAIbHBIX H3MEHEHUI
TeMIieparypbl arMocdepsl 3eMJIM U COJEpKaHUS B HEW SHIOTE€HHBIX ra3oB,
M3MEHEHHUsI YPOBHSI MUPOBOTO OKE€aHa U T.JI.

5.5. BBIBO/IbI

- Ponp BynkaHWYEeCKOW aKTUBHOCTH 3€MJIM B TJIO0ATBHBIX KIMMATHUYECKUX
M3MEHEHHSIX CYIIECTBEHHO BBIIIE, YEM IPUHATO CUUTATb.

- OCHOBHOI NpPUYMHON TJOOATBHBIX W3MEHEHHH TeMIIepaTyphl SIBISETCS
YBEJIMYCHUE YKCIIa U MOIIHOCTH M3BEP)KCHUH BYJIKAaHOB B TIEPHOJIBI MAKCH-
MaJIbHBIX 3HAYEHUH IMKIOB BYJIKAHUYECKON aKTHBHOCTH. DTO MPHUBOJHUT K
YBEIMYCHUIO TMOCTYIUICHHUSI B aTMoc(epy MapHUKOBBIX T'a30B BYJIKaHHYeE-
ckoro mpoucxoxaeHus. Tak ¢ 1850 r. mo Hacrosiiee BpeMsi HHIEKC BYIIKa-
HUYEeCKOW akTuBHOCTH yBenmuwics Ha 80-85%. CrenoBarensHO, JOTMYHO
CUMTATh, YTO U 00BbEM BYIKAHMYECKHX Ta30B, BHIOPACHIBAEMBIX IIPH U3BEP-
KCHHSAX BYJIKAHOB, TAK)Ke YBEIWIHIICS 3a 3TOT nepuot Ha 80-85%.

- 'moGanpHOE TOBBIIIICHHE CPETHETOIOBOM TeMIlepaTypsl Ha 3emite, Ha do-
HE HE3HAUMTENIFHBIX Baphaldii, M0 HalmeMy MHEHHIO, OyJaeT HaOIoaaThCs
1o 2050 roma. 3a 3TOT MepHoa CPEAHEr0I0Bast TEMIIEpaTypa MOBBICUTCS 3a
cdeT BYJIKAHHYECKOH aKTHBHOCTH, mpuMepo Ha 0,7-0,8°C (puc.72).

- Ilpu3Hanue 3HaAUUTENBHON POJIU BYJIKAaHUYECKON aKTUBHOCTH B IJI00aib-
HOM TOTEIJIEHUU 3eMJIM MO3BOJIUT 0o0jiee OOBEKTUBHO IMOJONTH K OLIEHKE
peaJIbHBIX MOCIEICTBUMN TNI00ANBHBIX KIMMAaTUYECKUX W3MEHEHUH. Mbl X0-
TAM OTMETHTH, YTO MEPUOJBI TOBBIIICHUS BYJIKAHHMYECKOW AKTUBHOCTH
CMEHSIIOTCS TIeproiaMu ee oHmkeHus. [lo Hamemy maerwmio, ¢ 2030 -2035
IT. HAYHETCSl CHIDKCHHE BYJIKAHMYECKOW aKTUBHOCTH 3€MJIH, YTO MPHUBEIET
K CHIDKEHUIO CpeHErofoBoii temneparypsl HaunHas ¢ 2050 rona.
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3AKJUIOYEHHUE

HUKIIMYHOCTD - ocHoBomomararomiasi 3aKOHOMEPHOCTh I10/1aB-
JSIOUIEr0 OOJIBIIMHCTBA MPOSIBICHUN MPUPOJHBIX MPOLIECCOB OT MUKPO 0
MakpoMHpa U HaMH CJieJaHa MOMbITKA 10Ka3aTh 3TO HA KOHKPETHBIX (aKTax
U IpUMepax.

Kakum o6pazom 3emisi, B3aUMOJEHCTBYET ¢ APYTMMH 3JIEMEHTaMU
KOCMHUYECKOT0 MPOCTPAHCTBA U KaKOBa pPOJIb 3TUX B3aHUMOJICHCTBUN B pas-
BUTHH 3eMJIM U OTICIBHBIX €€ cdep: MarHutochepsi, atMocdepsl, THIPO-
cdepsl 1 TeKTOHOC(EpBI? MBI TIOMBITATHCH PACCMOTPETH OCHOBHBIE (pakTo-
PBI KOCMO-3€MHBIX CBSI3€H U, IpeXkJe Bcero, peub ujaeT o CoJHeuHOH cuc-
teme. Ocobast posib OTBOAUTCA MU3YYEHHUIO U OLIEHKE CTENEHU BIMSHUS Ha
re0IMHaMUYECKHUE TMPOIECChl COJHEYHOM aKTUBHOCTH, IUIAHET COJHEYHOM
CUCTEMBI, B yacTHOCTH, JIyHbI, Mapca, BeHnepsi, monoxenus 3emiid Ha CBO-
eit opoute u T.1. [IprBeneHbl pacyeTsl rpaBUTALIMOHHOIO BiMsiHUSA Mapca u
JlyHbl Ha aTMOC(epHbIE U Ie€0IMHAMUYECKHE TPOLECCHI, MPEATI0KEHbI OIl-
peneneHHble MEXaHU3MbI 3TOrO BIMAHUS. B kHure 60sbias posb B GopMu-
POBaHUM LUKIMYHOCTH MPHUPOJHBIX MPOLECCOB OTBE/IEHA IPABUTALIMOHHO-
My (aKkTopy, B YAaCTHOCTH, BJIUSHUIO HA I'€OJIMHAMUKY U F€OMETPUYECKUE
napaMmeTpsl 3eMJIM CBEPXUIMHHBIX TPaBUTALMOHHBIX BOJIH KOCMHYECKOTO
MIPOUCXOKICHHUS.

HI/IK.TII/I‘IHOCTB COBPEMEHHBIX HpOﬂBJICHI/Iﬁ BYJIKaHU3MA U celicCMHUYHO-
CTH

BbICOKOUYBCTBUTENIBHBIM HWHJIMKATOPOM MOBBIIICHUS TEKTOHUYE-
CKOM aKTUBHOCTHU SBJISIOTCSA 3€MJIETPSACEHUS U MU3BEP)KEHUS BYIKaHOB. C
LeJIbI0 U3YYEHHSI IPOCTPAHCTBEHHO-BPEMEHHBIX OCOOCHHOCTEN BYyJIKaHHUYE-
CKOM U CeliCMHYECKON aKTUBHOCTH, BCE BYJIKAHBI M 3€MIIETPSICEHMS OBLIN
pasiesieHbl Ha YEeThIpEe Fe0JMHAMHYCSCKHUX THIIA: MOSICOB CxKaThs 3emun (THIl
«C»); oxeanckue pudToBbie (THn «OP»); KOHTHHEHTaJbHBIC PHU(PTOBBIC
(tun «KP»); okeanckue BHyTpurunTHbie (Tun «OB»). I'psi3eBbie ByJIKaHbI
OBLTH BBIZICTICHBI B CaMOCTOATEbHBINA THIT (THIT «['p»). [Ipu uccienoBanusx
oOlIeruIaHeTapHbIX MPOLIECCOB pacTsKeHUs JuTocdeprl, Tunel «OP» u
«KP>» ObL1H 00BEAMHEHBI B €MHBINA TUIT — MMOSICOB PACTSHKCHUS 3eMIIH (THIT
«P»).

HeobOxomumMo oTMETUTH, 4TO B Ipoliecce MPOBEICHHOTO HaMH Jie-
TaJbHOIO aHAJIN3a BEICOKOYACTOTHBIX COCTABJISIOIINX CIIEKTPOB BPEMEHHBIX
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PSIOB M3BEPIKEHHU BYITKAHOB W 3€MIICTPSCEHHH, BBIYMCICHHBIX TaKKe TPU
Pa3NUYHBIX JUTHHAX QHIBTPA, BBIICHUIOCH CIEIYIONIee:

1. BoeusBiennbie BoicokouacToTHBIe rapmMonuku (¢ T < 20 set) coxpa-
HSIOTCSI MEHEe YCTOWYHMBO MPHU U3MEHEHHSX JUTMH (DUIIbTpa 10 CPaBHEHHIO C
BBISIBIICHHBIMU M OMMCAHHBIMUA B KHUT'€ HU3KOYACTOTHBIMHU rapMOHUKaMH (C
T > 20 ner).

2. Haubosiee yCTOWYMBBIMH BBICOKO YAaCTOTHBIMH COCTABIISIOIMIMMHU
CTIEKTPOB ABIISIOTCS rapMoHuKH ¢ T = 22-24roma u T = 10-12 ner.

3. Ilpu u3y4eHnn CTIEKTPOB paclpe/ieieHUs] H3BEPKEHUH BYJIKAHOB BO
BPEMEHHU YCTaHOBJICHO:

a) BbICOKOYACTOTHBIC COCTABISIIONIME W3BEPKCHUH BYJIKAHOB THIIOB
“C",“P" u “T'p” cxoaHbl MeXIy cOOOM, a TaKKe cO CreKTpoM yucen Bosb-
¢a, TIpu STOM MEePHOABI TAPMOHHUK B PA3JIMUYHBIX CIIEKTPaX OTIMYAIOTCS, B
cpenHeM, He Oosiee ueM Ha 1 rox;

0) OQHO3HAYHO HAa BCEX CIEKTPaxX M3BEPIKCHHI BYJIKAHOB M YHCEI
Bonbda Beinenena rapmonnka ¢ T = 22 rona.

5. 3ydyeHue crniekTpoB pacrnpesesieHus: Yucia 3eMJIETPSICEHUI BO Bpe-
MEHH ITOKA3aJIo CIeIyolee:

a) B crextpax cuibHBIX (¢ M > 7) 1 cnabeix (¢ M < 7) 3emuieTpsiceHuit
OJIHO3HAYHO BBIJICIISIFOTCS JINITL TapMoHUKH ¢ T =~ 20-23 rona,

0) B cniekTpax 3emierpsicenuii ¢ M > 7 u uncen Bosnbda Takke BbISB-
neHsl cxoaabie TapMoHukH ¢ T = 10-11 et u ¢ T = 8rer;

B) CrieKTpaJibHBbI aHAIU3 BPEMEHHBIX PSJIOB CIA0BIX 3eMIICTPSICEHHI
MoKaszaj, 4To Hambosee OJM3KUM XapaKTEpOM CHEKTPOB O0Ialar0T 3eMiie-
tpsicenust TunoB “KP” u “OB”. DT pe3ynbrarhl COrjaacyroTcsi C BBISIBICH-
HBIMH 3aKOHOMEPHOCTSIMH B HM3BEPIKCHUSAX BYJIKAaHOB, OCOOCHHO B HHU3KO-
YJaCTOTHBIX cocTaBisronux crekTpos (¢ T > 20 ner);

r) CriekTpbl BpEMEHHBIX PSJIOB CIIA0bIX 3eMIICTPSCEHHN COJEpKAT rap-
MOHHKH C TIEPHOJAMH, XapaKTEPHBIMH U CHEKTPa COJHEYHOW aKTHBHO-
cu. T = 22-24roma, T = 12-14 net, T = 10-12 net, T = 5 ner.

[IpoBeneHHBIE HWCCIEMOBAHUS TO3BOJIAIOT HAM JIOCTAaTOYHO YBEPEHHO
TOBOPUTH O BIAMSHUM 11-1eTHUX M 22-ETHUX IIMKJIOB COJIHEYHOW aKTHBHO-
CTH Ha TPOSBICHUS COBPEMEHHON TEKTOHHYECKOW aKTHBHOCTH 3€MITH, OT-
pakeHUEM KOTOPOU SIBIISIFOTCS M3BEPIKEHHSI BYJIKAHOB M 3eMJICTPSICCHHS.
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Bausinue coiHeYHOM AaKTHBHOCTH Ha CCﬁCMH‘ICCKle U BYJIKAHUYIECKYIO
AKTHUBHOCTD

B moHorpadguu, Ha OCHOBE Pa3IMUHBIX KOPPEIAIMOHHBIX METOJIOB
UCCIIEIOBAaHUM, MOKa3aHa BO3MOXHOCTh BIIMSIHUS COJHEYHOM aKTUBHOCTH
Ha Te0JJMHAMUYECKUE MPOLECChl, B YaCTHOCTH, Ha BYJIKAHUYECKYIO U celic-
MHYECKYI0 aKTUBHOCTb. [IpumMedarensHo, 9TO, €CIIM B TEPHO/IbI MOBBIIICH-
HOM COJIHEYHON aKTMBHOCTH YCHUJIMBAETCSl aKTUBHOCTH BYJIKAHOB U 3€MJIe-
TPSICCHHH TIOSICOB CxKaTusi 3eMin (B 30HAX CYOMYKIMH U KOJUIM3UU JIMTO-
cepHBIX IUIMT), TO B 00JacTsIX pacTspkeHus 3emin (B pudTOBBIX 30HAX)
celicMUYecKas M ByJKaHMYECKasi aKTUBHOCTH TIOHIDKAIOTCS JI0 MUHUMYMa.

OTOT (aKT CBUAECTEIBCTBYET O HEOJHO3HAYHOCTH BIIMSIHUS COJHEY-

HOW aKTMBHOCTH Ha T€OJIMHAMHYECKHE MPOIECCHl M TAKXKE IMOITBEPKIACT
BO3MOXHOCTb IIEPHUOAUYECKOTO U3MEHEHUS pajyca 3eMJIu.
Haubonee Tounyo MoJenb 3ap0okK/I€HUSI COJHEUHBIX IMATEH pazpadborana B
2004 ronmy rpynma y4eHsIX, paboTaromas moJi pyKoBOJCTBOM J0KTOpa May-
cymu Jluknatu n3 Hammonamsnoro llentpa atMocdepHBIX HccieqoBaHUN
CIIA (NCAR).

Uccnenorarenu B Havaine 2006 rona paccuntanu 24-i UK COJTHEY-
HOHW aKTHBHOCTH, MUK KoToporo mpuaercs Ha 2012 roxn. Ilpornosupyercs,
910 24-¥ IIUKJI COJTHEYHOM aKTHBHOCTH OyeT B 1,5 pa3a BhIlIe mpeabiIymie-
ro 23-ro.

Mexay Tem, HaMH 1oka3aHo, 4to B 2012 roy oKumaercs He TOJIBKO
K 24-ro, 0c00eHHO MOIITHOTO, 11-JIeTHEr0 UKIIA COHEYHON aKTUBHOCTH,
HO W NUK YeTBepTOoro 7/5-85 — neTHero mukia. DTOT MMKI MOKAa3aH B BUJC
orubatomield MakCUMyMOB 11-JIeTHHX IUKIOB COJIHEUHOW akTWBHOCTH. Ha
3TOT MEPUOJ] MPUXOAUTCSA TAKKE MAKCUMYM ellle OJHOro, 0oJjiee KPYIHOTO,
npeanoioxutensbHo, 300-IeTHEro MUKIIA COTHEYHON aKTUBHOCTH.

Takum 00pa3zom, MaKCUMyM IIMKJIa TTOBBIIICHHOW COJIHEYHOUN aKTHB-
Hoctu mpuxoautes Ha 2012 rox. Mexay TeM, MaKCUMYMBI ITUKJIOB BYJIKa-
HUYECKOU M CEMCMUYECKON aKTUBHOCTEH IMOSCOB CHKATHS 3€MJIA TIPUXOIST-
cs Ha 2012 — 2015 rojnel, yuuThIBas HaOIIOgaeMOe paHee 3ara3bIBaHHe BO
BpeMeHH 11-leTHUX LHMKIOB BYJIKAHMYECKONW M CEMCMHYECKON aKTHBHO-
CTEH, MO OTHOIIEHUIO K TAKOBBIM COJIHEYHOW aKTUBHOCTH. bojee mnTenb-
HbIA TIEPUOJ MAKCUMAJIbHBIX 3HAYCHUN AKTUBHOCTH BYJKAaHU3Ma M CEiiC-
MUYHOCTH (4 roja), 0 CPAaBHEHUIO C COJIHEYHOW aKTHBHOCTBIO, OOBSICHSCT-
Ccsl, C OJJHOH CTOPOHBI JOCTATOYHONW MHEPTHOCTHIO T'€OJMHAMUYECKUX MPO-
LIECCOB, a C JIPYroil - BIUSHUEM, IOMHUMO COJIHEYHOM aKTHUBHOCTH, LEJIOTO
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psana apyrux (HakTopoB, Kak 3HIOTEHHOTO, TaK M KOCMHYECKOTO XapaKTepa.
Cnhenana TIOMBITKA JIOJITOCPOYHOTO TPOTHO3WPOBAHHS BYJIKAHHMUYECKOH U
CEeCMMUYECKOMN aKTUBHOCTEN NosicoB cxatus 3emun 10 2020 rona.

Bausinue Ha reoJuHaAMH4YeCKHe Mpouecenl MJIaHeT COJIHEYHOM CHCTEMbI

Bnusinue rpaBuTannoHHbIX noJied miuaHeT COJIHEYHOW CHCTEMbI Ha
reoIMHaMUYECKHE U aTMOC(EPHBIE TPOLECCHI 3EMIIU MPOAEMOHCTPUPOBAHO
aBTOopaMu Ha npumepe Mapca u Jlynel. Tak, npoBeaeHHbIE UCCIEA0BaHUS
MoKasaiu, 4to B nepuoj Benukoro npotuBocrosiHus Mapca ¢ 3emiielt, mpo-
ucxoaueiiero 28 aBrycra 2003 roa, HabM0AIaCh SIPKO BRIPAKCHHAS aHO-
MaJbHO BBICOKasi aKTUBHOCTb, KaK aTMOC(EPHBIX, TAK U F€0JIOTHYECKUX Ka-
Takiu3MOB. CTelneHb aKTUBHOCTH aTMOC(HEpHBIX MPOSIBICHUN SHEPreTHUKU
IaHeThl (TailQyHbI, yparaHsl), ¥ T€OJOTHYSCKUX (3eMJICTPSCEHHUS, BYJIKA-
HBI) ¢ UtoJis 110 OKTs10ps 2003 . mpeBbIiana GOHOBbIC 3HAUCHHUS, IPHMEPHO
B 2,5 — 3 paza. Mexay TeMm, aBTOpaMu OTMEYEHO, YTO CHaJasla aKTHBHU3U-
pyroTcsa aTMoc(epHble MPOLECChl, a 3aTeM, KOIja Yy)Ke HaOJIroJaeTcs craj
CTENEeHU UX aKTUBHOCTH, HAUMHAETCS aKTHUBU3aLUs I€0IMHAMUYECKUX TPO-
LIECCOB.

[Tpubmmxkenne Mapca k 3emiie - 3T0 HE MIHOBEHHBIH, a MMOCTETEH-
HBIH poliecc, cIe10BaTeNbHO, U YCUIICHUE €r0 I'PaBUTALMOHHOIO BIUSHUS
Ha 3eMJIt0 ITpoucxoauT nocreneHHo. Eciu Mapce npubnusuics k 3emiie B /-
Mb pa3, TO, UCXOJs U3 3aKOHA BCEMUPHOIO TSATOTEHUsI, TPaBUTAL[MOHHAS CU-
nma Mapca, BO3eiCTBYIOIIAs Ha 3eMITIO, YBEIIMYIIIACh, B 3TOT Mepro, B 49
pas!

Yro xe mpu 3TOM npoucxoaut? Kak u3BecTHO, TpaBUTAIIMOHHOE TI0-
Je, B OTJIMYME OT MAarHUTHOTO U 3JIEKTPUYECKOTO, BO3JIEHCTBYET Ha Tejaa U
IIPOCTPaHCTBO Mo-ocoOeHHOMYy. T.e., mpu npubmmwkenun Mapca k 3emiie, ee
¢dbopma HauuHaeT AePOpPMHUPOBATHCS — 3€MJII HAUMHAET BBITSTUBATHCSA C
MIPOTUBOMOJIOKHBIX CTOPOH IO JHMHHUH, COCAUHSIONIENH LEHTpbl 3eMiid U
Mapca u c)xuMartbCsl B IEPIEHIUKYIIPHOM HAIPaBJICHUH.

OpHako, 3TOMY Ipolieccy IOJBEpkKEeHa HE TOJBKO TBEpAAs COCTaB-
Jstrorasi 3eMiid, HO U atmocdepa, a Takke ruapocdepa (MupoBoii okeaH).
[IpuuemMm, atmocdepa, ABISISICH MEHee MJIOTHON U 0ojiee MOOUIIBHOW U YyT-
KOW, K BHEIIHUM BO3JECHCTBHSM, CPEIOW, HAYMHAET pearupoBaTh Ha IIPHU-
onmxeHre Mapca 3HauuTeNbHO paHblie. MIMEHHO Mmo3Tomy, aTMOc(epHbIe
aHOMaJIMH, BbIpa3uBIIMECS B BUJE TallpyHOB M yparaHoB, Hayaju IpOsSIB-
JAThCS 3HAUYUTENBHO paHbiie, emie B uroie 2003 rona. ['paBuTanmoHHOE 10-
e Mapca HapyImIwio CyIiecTBYIOMUNA OamaHCc aTMOCHEPHOU ITUPKYIISAIINAH.
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Bonee toro, ecam 6b1 MBI CMOTJIM YBHUIIETh aTMoc(epy 3emiin U3 KocMmoca,
TO MOKHO ObLIIO ObI 3aMETHTH, Kak AeopmMupoBaHa ee popma Mo AeHCTBU-
€M I1oJis1 rpaBuTann Mapca.

3emMHas Kopa SIBISETCS TBEPAOU CPEIoi, M TIPOIECChI, TPOTEKAIOIINE
B Hel, Oonee nHEpTHHI. ['paBuTanmonHoe moje Mapca nmpuBeso K mepepac-
MIPEJICTICHUIO PHEPTUU B 3€MHOM KOpe M HapyIWJIO T'eoJUHAMHUYecKui Oa-
JIaHC, T0OABUB B OOIIYIO0 <OHEPTETUYECKYI0 KOIMMIKY» U CBOIO HEMAIYIO
JI0JIF0. DTO BBIBEJIO M3 COCTOSIHUS PAaBHOBECHS OYaru 3eMJIETpsICEHUH, Ha-
MPSDKEHUSI B KOTOPBIX HAXOAWJIUCh HA KPUTUYECKOM YPOBHE.

Takum oOpa3om, mpoBeas NpeABapUTENbHbIE OOIIME OLEHKH BO3-
MO>KHOCTH BJIMSHHS TPAaBUTAL[MOHHOTO TOJs 1aHeT COJIHEYHOM CHUCTEMBI,
Ha npumepe JlyHsl 1 Mapca, Ha KIMMaTHYECKUE U T'€OJMHAMHYECKHUE Mpo-
L[ECChI, MBI IPUXOAUM K CIIEAYIOIIUM BBIBOJAM:

Haubonpmiee BausiHue Ha (opMuUpoBaHHE aTMOCHEPHOTO U T€OAU-
HaMUYECKOT0 PeKMMa IJIaHEeThl, OKa3bIBAaeT BO3JCHCTBUE I'PaBUTALIMOHHOTO
nosist Jlynel. B To ke Bpemsi, rpaBUTallMOHHOE B3aWMOJAEWUCTBHE 3eMJIU U
Jlynsl mpencraBiser co0OM, ¢ TOYKHA 3pEHUS PHEProoOMEHa, CIUHYIO CHC-
TeMy, (POPMUPYIOIIYIO €CTECTBEHHBIE PUTMbl KIIMMAaTHYECKUX M T€OJHHA-
MHUYECKHX TpoIieccoB. B3anmHoe BiusiHue, Kak 3emnu Ha JIyHy, Tak u 00-
paTHBIN Ipolecc, HEOOXOIMMO paccMaTpHUBaTh, KaK 4acThb €CTECTBEHHOIO
COCYILIECTBOBAHUSA JIBYX JIEMEHTOB €IMHOU cucTeMBbI. [loaTOMY, B3auMHbIE
nepopmanuu 3emnu U JlyHbl, moj AelicTBHUEM NMPUIMBHBIX CHJI, BbI3bIBAIO-
M€ [MUKIMYHOCTh aTMOC(EPHBIX U CEHCMUYECKHX MPOIIECCOB, TaK XK€ ec-
TECTBEHHBI, KAK U CMEHa JHS U HOYU WJIM BPEMEH ro/a.

Kak nmokasanu pacuersl, ¢ TOUKH 3pEHUS MTHOBEHHOTO BbIJEJICHUS
SHEepruu, npuodirxenue Mapca He SBJISETCS CTOJb BBIIAIOUIUMCS COOBITH-
eM. Ho eciu ydectp, 4To 3Ta 4acTh rpaBUTALIMOHHOW 3HEPIUMM MPHUBHOCH-
Jach B OOIIYIO SHEPTETUKY 3eMIIM B TEUCHUE HECKOJBKUX MecsAIeB (Iepro.T
npuOIKeHNs U yAaieHus: Mapca), To NMpUBHECEHHAs YacTh dHEPIHH 3Ha-
YUTEJIBLHO BO3PACTET U IMPEBBICUT IHEPIHIO, MPUBHOCUMYIO JIyHOI BO Bpems
npwinBoB. T.e. eciii JTyHHbIE IPUIMBBI HE BHOCAT JIONOJHUTEIIbHYIO SHEP-
ruto B cucremy 3emuis-JlyHa, To MapCuaHCKUN NPUITUB, JJISLIUICS HECKOJIb-
KO MECSIIEB, IPUBHOCUT B cUcTeMy 3eMisi-JIyHa TOMOJHUTENbHYIO TOPLHIO
3HAYUTEIILHON DHEPTUH.

OTOT MpoLEcC MOXKHO paccMaTpuBaTh, KaK CBOCOOpPa3HYIO «HaKay-
Ky» aTMoc(epsl U TBepoi 3eMJiu rpaBUTALIMOHHON SHEprueu, MpuBHECEH-
HOM MapcoM, 4TO MOXKET CTaThb NPUYMHOM HAPYIIECHHS CIOKUBLIETOCA
sHepreTuueckoro Oamanca cucrembl Comuiue — 3emust — JlyHa, B mepByto
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odepe/b, HapyIIeHUE UPKYILSIUU B atMocdepe 3emMitd, KOTOpoe, B CBOIO
ouepeslb, BBI3BIBAET HaApPYILIEHUE XOJa E€CTECTBEHHBIX TI'€OJMHAMUYECKUX
npoueccoB. IMEHHO 3TUM MOKHO OOBACHUTH TOT (akT, UTO aTMOC(EpPHbIE
IIPOLIECChl HAUMHAIOT pearupoBarh Ha npuOnmkenue Mapca paHblie, ocie
Yero HauMHAIOTCS T€0JI0rMUECKUE KaTaKIIU3MBbl.

B npunnune, rpaBuTaninoHHOE B3anMojieicTBre Mapca ¢ 3emiieli B
MEepPHUO/Ibl BEIUKUX MPOTUBOCTOSHUM, TAaKXKe, KaK U JPYrux IJIAHET, Mpel-
CTaBJISIIOT OO0 OJMH U3 3J1eMeHTOB (hyHKIIMOHUpoBaHUs COIHEUHOU cuc-
TE€MbI. DTHU MPOLECCHI MIPOUCXOASIT C ONPEAETECHHON MEPUOIUYHOCTHIO, HO C
OO0JIBIIMM IEPUOJIOM, IO CPABHEHUIO C JJIUTEIBHOCTHIO YEJIOBEYECKOM KU3-
HU, B CBSI3U C YEM, OHH IICUXOJIOTHYECKH BOCIIPUHUMAIOTCS, KaK apTe(aKThl.
Ecmu Obl myHHBIC IPHIIMBEI B OKEaHE, MPOUCXOAMIIH C IEPUOJINIHOCTEIO 50
wi 100 ner, To OHM BOCIPUHUMAIIACH OBbI KaK TJI00aTbHBIC TPUPOIHBIC Ka-
TaKJIU3Mbl, IPU KOTOPBIX 3aTAIJIMBAIOTCS KOJOCCAIbHBIE IJIOLIAAN CYILH.
Ho, okeanckue npuiauBel HUKOTO HE MYTaloT, a BOCIPUHUMAIOTCS, KaK ecTe-
CTBEHHBIN JIEMEHT ObITHS.

[ToaTomy, Ipu paccMOTPEHUU MPUPOJHBIX KaTacTpod, HeManoe 3Ha-
YyeHHe uMeeT (HaKToOp YUCTO MCUXOJIOTHUYECKOIO BOCIIPUSATHS TOTO UM MHO-
r'o MPUPOJHOTO SBJICHMS], [0 OTHOLIEHUIO K )KU3HEAEATEIbHOCTH JIFO/IEH.

Tak, HanpuMep, eciii IPOLECC 3aTOIICHUS! TEPPUTOPHI PaCTSIHYT BO
BPEMEHH, TI0 CPABHEHUIO C JJIUTEIBHOCTHIO YEJIOBEUECKOM JKU3HU, TO OH HE
OyZeT BOCIPUHUMATLCS B KaU€CTBE IMPUPOJIHOTO KaTaKJIM3Ma, HECMOTpS Ha
TO, YTO €ro MacmTadbl, MOTYT ObITh 3HAYNUTEIHHO OOJIBIINE, YeM IPH OBICT-
pOM 3aToIUIeHUH. B TO e BpeMs, C T€0J0rHYeCKON TOUKU 3PEHMS, IPOLECC
JUINTENBHOI0, HO 00Jiee MacIITaOHOTO 3aTOIUIEHHUS, MOKET OBITh PacCMOT-
pEH, B KauecTBe, I1100anbHON IPUPOIHOM KaTacTpodbl.

HeoOb1unble rpaBuTaniMoOHHbIE 3()PEeKTHI U HOBbIE MOAX0/bI K KPAaTKO-
CPOYHOMY MPOTHO3UPOBAHUIO 3eMJIETPSICEH Uit

[IpoGnema BbIsICHEHUS NPUYMH Bapualuil TPaBUTAIMOHHOM MOCTO-
saHOM G, HAOII0TaeMBIX MHOTHMH YYCHBIMH MHpPa, OY€Hb Ba)KHA HE TOJIBKO
i GyHIaMEHTaIbHONW (GU3UKH U acCTPOPHU3UKH, HO TaKkKe U i Treopusu-
KH.

OpauH U3 OCHOBHBIX Pa3/iejIOB MOHOTpaUU MOCBSILEH 3KCIIEPUMEH-
TAIBHOMY M3yUYCHHIO NMPUYMH M3MEHEHUH T'PaBUTAIMOHHON TMocTosiHHON G
U ee BO3MOKHOH CBSI3U € IeoJMHaMHYecKUMHU rpoueccamu. C 3Tol 1enbio
ObLT co3mad HOBBIM HHCTpYMEHT — Aerektop ATROPATENA, xoTopslit He-
MPEPBIBHO PErUCTpUpyeT 3Ha4eHUs1 G 0JJHOBPEMEHHO B JIBYX B3aWMHO Tep-
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MEHAUKYISPHBIX HAIMlPaBJICHUSIX U OTHOCUTENIbHbIE U3MEHEHHSI BO BPEMEHHU
cuiIbl TspKkecTu Ad.

Tak, pe3ynbTarel nHTepHpeTanun 3amuceir gerekropa ATROPATE-
NA mpuBenn aBTOPOB K CIEAYIOIIUM BBIBOJIAM:

1. JlocToBepHO 3aperucTpUpoBaHbl aHOMAIbHbIE M3MEHEHHUS BO BPEMEHHU
W3MEPEHHBIX 3HAYCHWH T'PaBUTAIMOHHON MOCTOSHHON G, oTinmuarommecs
JpyT OT JIpyra, B 3aBUCUMOCTHU OT OpueHTalu BecoB Kapenuia.

2. YCTaHOBJICHO, YTO 3aperuCTPUPOBAaHHBIC paHee pa3HbIMH YYCHBIMH Ba-
puanuy M3MEepeHHbIX 3HaueHUuH G CBs3aHBI, B OCHOBHOM, C BJIMSIHUEM Ha
nokaszaHusi BecoB KaBeHuIlla BHEIIHUX T'PAaBUTAL[MOHHBIX MOJIEH T'€0JIOTH-
YEeCKOT0 MPOUCXOKICHUS,

3. Co3nan HoBBIN MHCTpyMeHT — Aerektop ATROPATENA, xotopsrii
MI03BOJISIET HETIPEPHIBHO PErUCTPUPOBATH U3MEHEHUS BO BPEMEHHU Bapualuil
G B pa3HBIX HANPaBICHUSIX OJHOBPEMEHHO C BApHALUSAMHU YCKOPEHUH CHIIBI
TskecTd Dg, 4To AaeT BO3MOXKHOCTh JOCTYNa K HOBOMY MCTOUYHUKY (U3H-
4ecKOM MHPOpPMAIMU O T€0JIOTUYECKUX U KOCMUYECKUX Mpoleccax.

4. Nlerekrop ATROPATENA 3apeructprupoBall OJHOBPEMEHHO pa3HBIC IO
3HaKy ¥ aMIUTUTY/Ie BpEMEHHbIE BapUaIlK TPABUTAIIMOHHON MOCTOSTHHON G
B JIBYX B3aUMHO NEPIECHIUKYISPHBIX HANPABICHUSIX U BapUallUU CUIIbI Ts-
xectu Dg mepen cribHBIME JanekuMu 3emiterpsiceHusivu B 93% cirydaes,
YTO JaeT OCHOBAaHUE JJISl CO3/IaHusl, B IMEPCHEKTHBE, HOBOM TEXHOJOTHMHU
[IPOrHO3UPOBAHUS CHIIBHBIX 3€MJIETPSCEHUH.

I'no6ajbHbIe KIMMATHYECKHE U3MEHEHHS U Fe0OJUHAMUYECKHE nmpouec-
Chbl

B nocneanue roasl 0oJibllioe BHUMaHUE yIelseTcs MpoodiieMe Iiio-
OaIbHBIX KIIMMaTU4YeCKUX U3MeHeHul. CrienuanbHble SKCIIEPTHBIE CTPYKTY-
pel OOH npuiiy K BbIBOAY, YTO OCHOBHOM MPUYMHON IIIOOANBHBIX U3MeE-
HEHUH KJIMMaTa B TEYEHHE MOCIIECIHUX JABYX CTOJETHH SBIISIETCS TEXHOTEH-
Hasl JesITeNbHOCTh uenoBeka. Ho TONbKO M B 3TOM HpUYMHA II100aIbHOTO
HOTEIUJICHNS Ha CAMOM Jiene?

[Ipu HanucaHuM HACTOSIIETO pa3fesia Mbl, HU B KOE€H Mepe, He cTa-
BUJIM 3aJ]auy BCTYIUICHHUS B MOJIEMHKY C AKCHEpTHbIMU cTpykTypamu OOH
OTHOCHUTEJILHO C/I€JaHHbIX UMM BbIBOJOB. Hameil neneto, Bcero auiib, siB-
JieTCsl MOMbITKA M0Ka3aTh, YTO Ha ()OHE JEHCTBUTENILHO MaryoHOIro BIIHS-
HUSl TEXHOTE€HHON JIeATEIIbHOCTH YEJIOBEUYECTBAa Ha MPUPOJHYIO Cpeay U, B
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YaCTHOCTH, Ha TIO00aNbHBIE KIMMAaTHUYECKHE W3MEHEHHs, HENb3s yMalsTh
POJIb PHJIOTEHHBIX T'€OJIOTHYECKHX MPOIIECCOB, KOTOPHIE TAKKE OKa3hIBAIOT
CYIIECTBEHHOE BIIMSHUE HA KIMMATHYECKHE W3MEHEHHs B OOIIEIUIaHeTap-
HOM MacmiTabe. Pe3toMupys MHOTOJIETHHE HCCICIOBAHUS IO HW3YyYCHHUIO
MPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEW BYIKAHWYECKOW M Ceiic-
MHUYECKON aKTUBHOCTEH 3eMJIM, HaM TPYIHO M30aBUTHCS OT BIICYATICHUS,
4TO HaOJII0JJaeMbIe B HACTOAIIEE BPeMs TII00abHBIE KIIMMAaTHYECKHE U3Me-
HEHMS, B YaCTHOCTH, II100AJILHOE MTOTEIUIEHNE, B OOJbIIENH CTENEHH 00513aHO
MOBBIIICHUIO aKTUBHOCTH MarMaTU4eCKUX BYJIKAHOB MOSICOB CIKaTHS 3E€MIIH,
COXPaHSIOIINX ATy TeHJCHIUIO B TeueHue nocneanux 200 jer.

Hamu ncnonp30Baiuch MaTepualibl, IPUBEACHHBIC B ITOCIEAHEM OT-
yere (2007) MexIpaBUTEIbCTBEHHOW KOMHUCCHU MO0 W3MEHEHHUIO KIMMAaTa
(IPCC).

OnHako, TIaBHOE BIWAHME HA KimMart, no Muenuro |PCC, yenoseue-
CTBO OKAa3bIBACT YBEIMUYCHHEM HE CTOJIBKO BBIOPOCOB adp030JieH, CKOJIBKO
napHUKOBBIX ra3oB: CO2, CHys, NO; u dpeoHoB. [leTanbHble HAOMIONSHHS 32
koHneHTpanueit CO, B aTMocdepe BemyTest y)Ke MHOTHE TOJbI Ha 0OcepBa-
topun Mayna-Jloa (["aBaiickue o-Ba) u Ha KOxuoM nosroce. CoBpeMeHHas
KOHIICHTpAIMs MeTaHa B atMocdepe paBHa 1,7 ppm — u B 2,5 paza Gosibiie
MaKCHMMyMa, BBISBIICHHOTO IO KEpHY U3 paiiona craniuu Bocrox (IPCC,
2007).

B 10 xe Bpems, uzBecTHo, uto CO2 BMECTE ¢ qPyruMH razaMu BbIJe-
JSIeTCS. B OTPOMHBIX KOJHMYECTBAX MPU HU3BEPIKCHUSX MarMaTW4eCKUX BYJI-
KaHOB. JIJ1s1 BRISICHEHHUSI CTENIEHH BO3MOYKHOTO BIIMSTHUSI UKIMYHOCTH B U3-
BEP)KEHUIX BYJKAaHOB Ha II100aJbHOE TIOTEIUICHUE KIIMMaTa, HaMH ObLITH CO-
MOCTaBJICHBI TpadUKN CPEAHET0 W3MEHEHHS TeMIIepaTyp Ha 3emiie u Cpel-
HETO YMCIIa U3BEP)KEHUI MarMaTHIECKUX BYJIKAHOB IOSICOB CHKATHUS 3EMITH C
1850 o 2000 ropr.

Kak orMeuasiocs B mpensLIynux pasaenax, okojgo 90% mosm sHEp-
MU U BbIOPOCOB B aTMoc(epy BbICBOOOXKIAETCs IPU U3BEPIKEHUSIX MarMa-
TUYECKUX BYJIKaHOB THIa C.

CpaBHeHHE Tpa@HKOB MOKA3aJI0 BBICOKOE CXOJICTBO XapaKTEPOB H3-
MEHEHH BO BpEMEHH, KaK CPEJHETOI0OBON TEMIIEPATYPHI, TAK M BYJIKAHUYE-
ckoi aktuBHOCTH. O0a rpaduka MOKHO YCIOBHO Pa3le/IUTh HA TPU dTarma:
1850-1915 rr.; 1916-1965 rr.; 1966 — 2000 rr. Kaxkaprit sTan xapakTepusy-
eTCs Pe3KHM IMOBBIIICHHEM, KaK TEMIIEpaTyphbl, TaK M BYJIKAHUYECKON aK-
tuBHOCTH - B 1915 roxy u B 1965 rogax. [IpumMedarensHoO, 94TO Ha TIEPBOM
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sTane Ha 00oux rpadukax BbLAEISETCS TPU LUKIIA aKTUBU3ALUK, HA BTOPOM
JTarne - JBa [MKJIa, Ha TPETHEM 3Talle TaKKe JIBa HEMOJIHbIX LIUKIIA.

Haubonee muTEepecHBIM (DaKTOM SBISICTCS 3ama3[bIBaHUE ITUKIOB
MOBBILIEHUS] TEMIIEPATyphl MO OTHOLIEHUIO K LIMKJIAM YBEJIUYEHHUS BYIIKa-
HUYECKOM aKTUBHOCTU. B mpenpiayiux paszaenax Mbl A€TalbHO OCTaHABIIU-
BAJIUCh HA 000CHOBAHMU NMPUYMH 3aMa3bIBAHUS [IMKINYHOCTEH OJHUX MPO-
LIECCOB OTHOCUTENBHO ApPYyrux. B ocHOBe 3TOrO0 3ama3ablBaHus JEKUT HpU-
YUHHO-CJIEICTBEHHAs CBSI3b MEX]ly TUMH JBYMs mporieccaMu. Hamomuum,
YTO B IPOLECCE MCCIENOBAaHUS MPHUUYMHBI 3ara3/iblBaHUsl BYJIKaHUYECKOM
AKTUBHOCTH 10 OTHOLIEHHIO K COJIHEYHOM, MBI TaK)K€ MCIOJIb30BAJIU MPUH-
LAIl IPAYNHHO-CJIEICTBEHHON CBsI3U. VIMEHHO IOBBIIICHHE COJHEYHOU aK-
TUBHOCTH SIBJISIETCS MPUYMHOM IMOBBIILIEHUS BYJIKAHMYECKON aKTUBHOCTH,
KOTOPOE SIBJIIETCS CIEICTBUEM, HO HUKAK HU HA000pOT.

DTOT ke MPUHLMIT HAMH UCHOJIb3YEeTCs MIPU UCCIETOBAaHUU MTPUUHH-
HO-CJICICTBEHHON CBSI3M M3MEHEHUH YHUCIIA U3BEPKEHUW BYJIKAHOB, KOTO-
phI€ SBISIOTCS MPUYMHON U U3MEHEHUH TeMIiepaTrypbl 3eMiId, KOTOPBIE 5B-
JISIFOTCS CIIEJICTBUEM.

PaccmoTpuM MexaHU3M NPUYHMHHO-CIICICTBEHHON CBSI3U BYJIKaHHYeE-
CKOM aKTUBHOCTH U M3MEHEHUs TeMieparypsl Ha 3emuie. [loBpiieHue uncia
U3BEP)KEHUI BYJIIKAHOB MPHUBOJUT K YBEJIMUYEHHUIO NOCTYILIEHUSI B aTMoc(e-
Py BYJIKaHMYECKUX razoB, B yacTHOCTU COp, crOCOOCTBYIOIIUX YCUICHHUIO
MapHUKOBOTO 3(PpdexTa 1, Kak cIeACTBHE, MPUBOISIINX K MOBBIILICHUIO TEM-
neparypbl arMmochepsl. C 1860 rona mo 2000 rojx 4wciio W3BEpKEHUH BYII-
KaHOB yBenmumioch Ha 80%.

Cyna no rpadukam, yBeIMYEHHE YHUCIIa U3BEPKEHUU BYIKAHOB, B
CpeIHeM, Ha S U3BEP)KEHUI B roj1, COOTBETCTBYET YBEJIUUYECHUIO TEMIIEPATY-
pot Ha 0,4 C°. BpIcOKO€E CXOJCTBO TPaQUKOB TIIO0AIBHBIX U3MEHEHHI TEM-
nepaTypbl Ha Halllel IUIaHeTe U BYJIKAHUYECKOW aKTUBHOCTH 3€MIIM UMEIOT
Joruyeckoe 0O0OCHOBAaHUE C TOYKU 3PEHUsI (PU3UYECKUX ACIEKTOB. YBEJIH-
YeHHE MPAKTHYECKU BIBOE CPEIHEr0J0OBOrO YMCIA U3BEPKEHUU BYJIKAHOB
JIOJIKHO TPUBECTH K YBEIMUEHHUIO BIBOE MOCTYMAIOIIUX B aTMOC(EpPy razoB
IIPU U3BEP)KEHUSIX BYJIKAaHOB U, mpexje Bcero COz, KOTOPOMY OTBOJIUTCS
Benymas pojib B (OPMHUPOBAHUU MAPHUKOBOTO A(P(PeKTa W TMOBBIIMICHUU
CPEIHEr00BOM TeMIIepaTyphl Ha 3eMIIe.

Ha ocHoBe ycTaHOBJIEHHBIX KOPPENSLMOHHBIX OCOOEHHOCTEH U HcC-
M0JIb30BAHMSI BBIJBUTAEMOT0 HAMM IPHUHIMIA [PUYUHHO-CIEACTBEHHOMN
CBSI3M PA3JIMYHBIX MPUPOJHBIX MPOLECCOB, HAMH CJIeIaHa IOIbITKA JOJTo-
CPOYHOIO IMPOTHO3a, KaK M3MEHEHHs] BYIKaHHYECKON aKTUBHOCTH IOSICOB
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CKaTHs 3eMJIH, TaK M III00aTbHOrO M3MEHCHHUS CPEIHEH TeMIepaTypsl Ha
Hameit ranere 10 2060 roxa. [Ipu mocTpoeHnn MPOTHO3HON YacTu rpadu-
Ka, HaMU ObLJI YYTCH MEPHO/] 3ara3/bIBaHUsl MAKCUMYMOB CPEIHErO TOBBI-
[ICHUS] TEMIEPAaTypbl 3eMJIM 10 OTHOIICHHIO K MaKCHMyMaM BYJIKaHHYe-
CKOW aKTHBHOCTH, a TAK)X€ COOTHOIICHHS aMILIUTYJ] [UKJIOB TOBBIIICHHS
CpelHel TeMIepaTypbl 3eMJIU 110 OTHOIICHHIO K IIUKJIaM MOBBINICHHOM BYJI-
KaHMYECKON aKTUBHOCTU. HacKOIBbKO BEpHBI HAIM BBHIKJIAJKU M TPEANOJIO-
KEHUS, TIOKKET OyyIee.

239



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

CONCLUSION

Cyclicity is the basic regularity of the overwhelming majority of
events of natural processes from micro till macro-world, and we have made
the attempt to show it by concrete facts and examples.

How does the Earth interact with other elements of space, and what
isthe role of these interactions in the development of the Earth and its sepa-
rate spheres. magnetosphere, atmosphere, hydrosphere and tectonosphere?
We tried to consider the main factors of space-terrestrial connections, and
first of all, it isaquestion of solar system. The special role is given to study-
ing and evaluating the degree of influence on geodynamic processes of solar
activity, planets of solar system, in particular, the Moon, Mars, Venus, posi-
tions of the Earth in its orbit, etc. There have been given the calculations of
the gravitational influence of the Mars and the Moon on atmospheric and
geodynamic processes, and have been proposed the definite mechanisms of
this influence. In the book the leading role in forming of cyclicity of natural
processes has been given to gravitational factor, in particular, the influence
on geodynamics and geometrical parameters of the Earth of super-long gra-
vitational waves of space origin.

Cyclicity of modern events of volcanism and seismicity

The highly sensitive indicator of increasing the tectonic activity is
the earthquakes and volcano eruptions. With the purpose of studying the
space-time peculiarities of volcanic and seismic activities, all volcanoes and
earthquakes were divided into four geodynamical types. the lines of com-
pression of the Earth (“C” type); oceanic rift (*OR” type); continental rift
(“CR” type); oceanic inter-plate (“OI” type). Mud volcanoes were marked
out into the independent type (“MV”). During researches of planetary
processes of expansion of lithosphere, the types OR and CR were united in-
to one type — expansion lines of the Earth (“E” type).

It is necessary to note that in the process of the carried out detailed
analysis of high-frequency components of spectra of time series of volcano
eruptions and earthquakes, calculated at different lengths of the filter, the
following was turned out:

1. The revealed high-frequency harmonics (with T < 20 years) are

kept less steady at changes the lengths of the filter in comparison
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with the revealed and described in the book the low frequency

harmonics (with T > 20 years).

2. The most steady high frequency components of spectra are the
harmonicswith T = 22-24 yearsand T =~ 10-12 years.

3. During studying the spectra of distribution the volcano eruptions
in time, the following was determined:

a) High frequency components of volcano eruptions of “C”, “E”

and “MV” types are similar, and they similar with spectrum of

Wolf numbers too, at that the periods of harmonics in different

spectra are, on average, no more than 1 year differed,;

b) Unambiguously in all spectra of volcano eruptions and Wolf

numbers was marked out the harmonics with T=22 years.

4. Studying of spectra of distribution the amount of earthquakes in
time have shown the following:

a) In spectra of strong (with M > 7) and weak (with M < 7)
earthquakes are unambiguously marked out only harmonics
with T = 20-23 years,

b) In spectra of the earthquakes with M > 7 and Wolf numbers
have also been revealed the similar harmonicswith T = 10-11
years and with T~ 8 years;

c) Spectral analysis of time series of weak earthquakes has
shown that the earthquakes of CR and Ol types have the
close character of spectra. These results agree with the re-
vealed regularities in volcano eruptions, especialy in low
frequency components of spectra (with T > 20 years);

d) Spectraof time series of week earthquakes have the harmon-
ics with periods, typical for the spectrum of solar activity: T
~ 22-24 years, T = 12-14 years, T= 10-12 years, T = 5 years.

The carried out researches allow us to say with confidence about in-
fluence 11-year and 22-year cycles of solar activity on events of modern
tectonic activity of the Earth, the reflection of which are the volcano erup-
tions and earthquakes.

Influence of solar activity on seismic and volcanic activity

In the monograph, on basis of different correlation methods of re-
searches, has been shown the opportunity of influence of solar activity on
geodynamic processes, in particular, on volcanic and seismic activity. It is
notable, that if in the periods of high solar activity, the activity of volcanoes
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and earthquakes of lines of compression of the Earth (in zones of subduction
and collision of lithospheric plates) becomes stronger, then in the spheres of
the expansion of the Earth (in rift zones) the seismic and volcanic activities
are decreased till minimum. This fact is the evidence of ambiguity of the
influence of solar activity on geodynamic processes, and it confirms the
possibility of periodic change of the radius of the Earth.

The most accurate model of initiation of sun spotswas worked out in
2004 by the group of scientists, working under the direction of Doctor Mau-
sumi Dikpati from National Center of Atmosphere Researches of the USA
(NCAR).

At the beginning of 2006 the researchers calculated the 24™ cycle of
solar activity, the peak of which will bein 2012. It is prognosed that the 24"
cycle of solar activity will be 1,5 times higher than the previous 23,

Meanwhile, we have shown that in 2012 is expected not only the
peak of the 24™, especially strong 11-year cycle of solar activity, but also
the peak of the 4™ 75-85-year cycle. This cycle has been shown in the form
of envelope of maximums of 11-year cycles of solar activity. The maximum
of one more, larger, admittedly 300-year cycle of solar activity also falls at
this period.

So, the maximum of the cycle of high solar activity falls at 2012.
Meanwhile, the maximums of the cycles of volcanic and seismic activities
of the lines of compression of the Earth fall at 2012-2015, taking into con-
sideration the earlier observed lateness in time of 11-year cycles of volcanic
and seismic activities, with respect to them of solar activity. The longer pe-
riod of maximal values of activity of volcanism and seismicity (4 years), in
comparison with solar activity, is explained, on the one hand, by sufficient
inertness of geodynamic processes, and on the other hand, by the influence,
besides solar activity, a whole series of other factors, both endogenous and
space character. There has been made an attempt of long-term prognosis of
volcanic and seismic activities of the lines of compression of the Earth till
2020.

Influence of planets of solar system on geodynamic processes

Influence of gravitational fields of the planets of solar system on
geodynamic and atmospheric processes of the Earth has been demonstrated
by the authors by the example of Mars and the Moon. So, the carried out
researches showed that in the period of Favourable Opposition of Mars to
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the Earth, which took place on 28 August 2003, was observed the pro-
nounced anomalous high activity of both atmospheric and geological cata-
clysms. The degree of activity of atmospheric events of power engineering
of the planet (typhoons, hurricanes), and geological ones (earthquakes, vol-
canoes) from July till October 2003 was approximately 2,5-3 times exceed-
ing the background values. Meanwhile, the authors noted that, at first, the
atmospheric processes are activated, then, when the decay of the degree of
their activity is observed, the activation of geodynamic processes begins.

The approaching of Mars to the Earth is not instantaneous, but gra-
dual process, consequently, the strengthening of its gravitational influence
on the Earth takes place gradually. If Mars has 7 times more approached to
the Earth, then, based on the law of gravity, the gravity force of Mars, in-
fluencing on the Earth, has been 49 times increased in this period!

What is going on during that? As it is known, the gravitational field,
in contrast to magnetic and electric ones, influences on the bodies and space
in special way. |.e. during approaching the Mars to the Earth, its form be-
gins to be deformed — the Earth begins to stretch from opposite sides in the
line, which connects the centers of the Earth and Mars, and to be com-
pressed in perpendicular direction.

However, not only the solid component of the Earth, but also the at-
mosphere and hydrosphere (World ocean) are subjected to this process. At
that, the atmosphere, being less solid and more mobile and sensitive to ex-
ternal influences, medium, it begins to react upon approaching the Mars
much earlier. Exactly because of that, the atmospheric anomalies, expressed
as typhoon and hurricanes, began to be shown much earlier, in July 2003.
The gravitational field of Mars broke the existing balance of atmospheric
circulation. Moreover, if we could see the atmosphere of the Earth from
space, we would see how its form was deformed under the influence of the
field of gravity of Mars.

The Earth’s crust is the solid medium, and the processes in it are
more inert. Gravitational field of Mars has brought to redistribution of ener-
gy in the Earth’s crust, and has broken the geodynamic balance, adding its
not small part into “the energy money box”. It disturbed the equilibrium of
the centres of earthquake, the stress of which was in critical level.

So, having carried out the previous overall assessment of possibility
of influence of gravitational field of the planets of solar system, by the ex-
ample of the Moon and Mars, on climatic and geodynamic processes, we
have come to the following conclusions:
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The influence of gravitational field of the Moon has the greatest impact on
forming of atmospheric and geodynamic mode of the planet. At the same
time, the gravitational interaction of the Earth and Moon is, from the point
of view of energy metabolism, the uniform system, forming the natural
rhythms of climatic and geodynamic processes. The cross influence of both
the Earth on the Moon, and the inverse process, is necessary to be consi-
dered as a part of natural co-existence of two elements of the uniform sys-
tem. Therefore, mutual deformations of the Earth and Moon, under the in-
fluence of tidal forces, causing the cyclicity of atmospheric and seismic
processes are as natural as replacement of day and night or seasons of a
year.

As the calculations showed, from the point of view of instantaneous
extracting of energy, approaching of Marsis not so prominent event. But if
to take into consideration, that this part of gravitational energy was pro-
duced into the general power engineering of the Earth during several months
(period of approaching and moving off of the Mars), then the produced part
of the energy will considerably be increased and will exceed the energy,
produced by the Moon during flows. |.e. if the Moon flows don’'t carry in
the additional energy into the system “the Earth — the Moon”, then the Mar-
tian flow, which lasts several months, produces into the system “the Earth —
the Moon” the additional portion of considerable energy.

This process can be considered as a peculiar “pumping” of the at-
mosphere and solid Earth with the gravitational energy, produced by Mars,
what can be the reason of imbalance of the system “the Sun — the Earth —
the Moon”, first of all, circulation loss in the atmosphere of the Earth, which
in its turn, causes the violation of the course of natural geodynamic
processes. Namely it can explain the fact that atmospheric processes begins
to react upon the approaching of Mars before, after that the geological cata-
clysms begin.

Basically, the gravitational interaction of the Mars with the Earth in
the periods of Favourable Oppositions, the same way as of other planets, is
one of the elements of functioning of solar system. These processes take
place with definite periodicity, but with bigger periodicity in comparison
with human lifetime, and in this connection, they are psychologically taken
as artifacts. If the Moon flows in the ocean took place with periodicity of 50
or 100 years, then they would be taken as global natural cataclysms, during
which the huge areas of land are flooded. But oceanic flows do not scare
anyone, they are taken as natural element of existence.
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Therefore, at considering the natural catastrophes, the factor of pure-
ly psychological perception of one or another natural phenomenon with re-
spect to vital activity of people, is of great importance.

So, for example, if the process of flood of territories were stretched
out, in comparison with human lifetime, it wouldn't be taken as natural cat-
aclysm, in gpite of the fact that its scales can be considerably more, than at
quick flood. At the same time, from geological point of view, the process of
long, but more scaled flood, can be considered as a global natural catastro-
phe.

Unusual gravitational effectsand new approaches
to short-term prognosis of earthquakes

The problem of elucidating the reasons of variations of gravitational
constant G, which is observed by many scientists of the world is very im-
portant not only for fundamental physics and astrophysics, but for geophys-
ics too.

One of the main parts of the monograph has been devoted to expe-
rimental studying of reasons of changes of gravitational constant G and its
possible connection with geodynamic processes. With this purpose was
created a new instrument — detector ATROPATENA, which uninterruptedly
registers values of G simultaneously in two mutually perpendicular direc-
tions and fractional variations in time of gravity Ag.

So, the results of interpretation of recordings of the detector ATRO-
PATENA have brought the authors to the following conclusions:

1. Have been authentically registered the anomalous changes in
time of the measured values of gravitational constant G, which
differ from each other depending on orientation of Cavendish
balance.

2. It has been determined that the variations of the measured values
of G, registered by different scientists earlier, are connected,
mainly, with influence of external gravitational fields of geologi-
cal origin on indications of Cavendish balance.

3. Has been created a new instrument — detector ATROPATENA,
which allows uninterruptedly registering the changes in time of
variations of G in different directions together with the variations
of acceleration of gravity Ag, that gives the opportunity of access
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to a new source of physical information about geological and
COSMIC Processes.

4. Detector ATROPATENA has registered time variations of gravi-
tational constant G, which are simultaneously different in sign
and amplitude, in two mutually perpendicular directions and var-
iations of gravity Ag before strong distanced earthquakes in 93%
of cases, what gives the grounds for creation a new technology
of prognosis the strong earthquakes in prospect.

Global climatic fluctuations and geodynamic processes

In later years the great attention is given to the problem of global
climate fluctuations. Special expert structures of UNO have come to the
conclusion, that the main reason of global fluctuations of the climate during
last two centuries is the man-caused activity of the man. But is it the only
reason of the global warming in fact?

Writing this part, we, in no way, set the task to enter into polemics
with the expert structures of UNO regarding the conclusions made by them.
Our goal is only to show that, against the background of really negative per-
nicious influence of the man-caused activity of humanity on the natural en-
vironment, in particular, on global climatic changes, the role of the endo-
genous geological processes which also essentially influence on the climate
fluctuations in planetary scale, cannot be minimized. Summarizing the long
term researches on studying the space-time regularities of volcanic and
seismic activity of the Earth, it is very hard for us to get rid of the impres-
sion that the global climate fluctuations, observed now, in particular, the
global warming, to a greater extent, arise on the background of the activity
of volcanoes of the lines of compression of the Earth, keeping this tendency
during last 200 years.

We used the materials, given in the last report (2007) of the Intergo-
vernmental commission on the climate fluctuations (1PCC).

However, according to the opinion of IPCC, the humanity influences
on the climate by the increasing not so much the emissions of aerosols, as of
greenhouse gases: CO,, CH4, NO, and freons. The detailed observations of
the concentration of CO, in the atmosphere during long years are carried out
in the observatory of Mauna-Loa (Hawaii islands) and in the South Pole.
The modern concentration of methane in the atmosphere is equal to 1.7 ppm
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and 2.5 times more than the maximum, revealed to the core from the region
of Vostok station (1PCC, 2007).

At the same time, it is known that CO, together with other gases is
escaped in large quantities during volcano eruptions.

For elucidating the degree of the possible influence of the cyclicity
in volcano eruptions on the global warming of the climate, we compared the
graphs of the average fluctuation of the temperature on the Earth and the
average number of volcano eruptions of the compression lines of the Earth
from 1850 to 2000.

As it was noted in previous parts, about 90 % part of energy and
emission into atmosphere are released during volcano eruptions of C type.

The comparison of the graphs showed the high similarity of charac-
ters of changes in time both the annual temperature, and volcanic activity.
Both graphs can be symbolically divided into three periods: 1850-1915,
1916-1965, 1966-2000. Each period is characterized by sharp increase of
both temperature and volcanic activity in 1915 and 1965. It is notable that,
in the first period in the both graphs three cycles of activation are distin-
guished, in the second period —two cycles, in the third period - also two in-
complete cycles.

A more interesting fact is the delay of the cycles of the increase of
temperature regarding the cycles of the increase of volcanic activity. In the
previous parts we dwelled on basing the reasons of delay of the cyclic of
some processes towards others. At the heart of this delay there is cause-
effect relation between these two processes. We remind that in the process
of researching the reasons of delay of volcanic activity relative the solar
one, we also used the principle of cause-effect relation. Namely increasing
of solar activity is the reason of increasing of volcanic activity, which is the
effect, but in no way vice versa.

We use the same principle during researching the cause-effect rela-
tions of changes of the number of volcano eruptions, which are the reason of
changes of the temperature of the Earth, which is the effect.

Let’s consider the mechanism of the cause-effect relation of the vol-
canic activity and fluctuation of the temperature on the Earth. The increase
of the amount of volcano eruptions brings to the increase of coming of the
volcanic gases into the atmosphere, in particular, CO, promoting the streng-
thening of the greenhouse effect, and as aresult of it, bringing to increasing
of the temperature of atmosphere. From 1860 to 2000 the amount of volcano
eruptions has been 80% increased.
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According to the graphs, the increase of on average 5 eruptions a year of the
amount of volcano eruptions, corresponds to 0,4° C increase of the tempera-
ture. The high similarity of the graphs of the global changes of the tempera-
ture on our planet and volcanic activity of the Earth has the logic basis from
the point of view of physical aspects. AlImost double increase of the annual
number of volcano eruptions, must bring to the double increase of the gas,
coming to the atmosphere during volcano eruptions, and first of all CO,,
which has the leading role in the formation of the greenhouse effect and in-
creasing of the annual temperature on the Earth.

On basis of the determined correlation specifics and usage of the put
forward by us principle of cause-effect relation in various natural processes,
we made an attempt of long term prognosis of both fluctuation of the vol-
canic activity of the lines of Earth compression and global fluctuation of the
average temperature in our planet till 2060. During drawing up the progno-
sis part of the graph, we took into account the period of delay of the max-
imums of the average increase of temperature of the Earth in relation to
maximums of the volcanic activity, as well as correlation of amplitudes of
the cycles of the increase of the average temperature of the Earth in relation
to the cycles of the high volcanic activity. The future will show how correct
our computations and suppositions are.
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CHOBHBIE UCIHOJIB3YEMBIE TEPMUWHBbI

AKYCTUKO - TPABUTALHUOHHBIE BOJIHbI (AI'B)
MPEACTABISIIOT Cco00#  pacmpocTpaHeHne B arMmocdepe u  uoHochepe
BOJHOOOPa3HbIX  BO3MYIIEHMH  €CTECTBEHHOIO M  HCKYCCTBEHHOIO
poucxoxkacHUs. [IpuMepom ecTecTBEHHBIX BO3MYIIEHUN ABisitoTcs Al'B,
pacnpoCTpaHsOIIUEcs U3 aBPOPAIbHOM 00JIaCTH B CPEHUE ILIUPOTHI.

B nepuox Bo3mymienunii B BBICOKHX mupoTax AI'B naroT KOCBEHHYIO
nH(OPMALIHIO O MPOUCXOIALIUX TaM IpoLeccax. ITU BOJIHbI T€HEPUPYIOTCS
B 00JIaCTH TIOJISIPHOTO OBaja M PACHpPOCTPAHSIOTCA TOJ yriom » 45
I'palycoB C CEBEPO-3ala/ia Ha I0r0-BOCTOK B YTPEHHEM CEKTOPE U C CEBEPO-
BOCTOKA Ha IOro-3amaj B BedepHeM cekrope. Ilpum stoM, B ciydae
JOCTaTOYHO BBICOKOM KOHLIEHTPALUU 3JEKTPOHOB, Bapuauuu (assl
dapaneeBCKUX  3aMUpaHUM,  ABIAIOTCA ~ Oojiee  YYBCTBUTEIBHBIM
MHIMKATOPOM BO3MYIICHUM M AT Jiydllee MPOCTPaHCTBEHHO-BPEMEHHOE
paspemieHue. B mepuos BBICOKOW COTHEYHOW AKTUBHOCTH, BO3MYIIECHHUS
TaKOro TUIa HAOII0AAI0TCSA JOCTATOYHO PETYISIPHO.

AHaJIOTUYHBIM THUI BOJHOBBIX HOHOC(EPHO-aTMOCHEPHBIX BO3MY-
IICHUI TaKKe Ha3blBalOT BHYTPEHHHMH I'PDABMTAIMOHHBIMH BOJIHAMU
(BI'B). Pax wuccrnenoBareneii cuutaror, yto BI'B Moryr BbI3bIBaTHCS
BOJHOBBIMHU  fIBJICHUSIMU B JuTOChepe 3eMid, B YaCTHOCTH, TakK
Ha3bIBAEMbIMU ceiicMOrpaBUTALlMOHHBIMU BOJIHAMHU (cm.
CEeiCMOTPaBUTAI[HIOHHBIC BOJIHBI).

HecmoTpss Ha Hekotopoe cxomHoe co3Byube, AI'B u BI'B ¢
IPaBUTALIMOHHBIMU BOJIHAMM, 3TOT THUIl BOJH IO CBOEW MPUPOJE HE UMEET
HUKAKOTO OTHOILIEHUS K TpaBUTALIMOHHBIM BOJHAM, IpeAcKa3aHHbIM
A DWHIITEHHOM.

I'EOAUHAMMUKA - Hayka O Ipoueccax pa3BUTUsA TBEpPAOU
3emun. Ilporecchl 3TU HOCAT XapakTep, C OJHOM CTOpOHBI, (PU3UKO-
XUMHUYECKUX IpeoOpa3oBaHUi, a ¢ JAPYrod - MEXaHHYECKHX, B IIHPOKOM
CMBICTIE, IBKEHUHN U JedopMaiuii.

TFEOAUHAMUNYECKHUE IMTPOLUHECCHI — npoueccel B TBepoi
3emiie (DPU3UKO-XMMHUYECKOTO M MEXaHMYECKOTO XapakTepa, OTPaKaroIIre
[IPOCTPAHCTBEHHO-BPEMEHHYIO JIMHAMUKY Ppa3JIMYHBIX HSHEPreTHUYECKUX
nposiBiieHud B 3emse, Hampumep, JAepopMmalnuu  36MHOHM  KOpBI,
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KOHBCKTHUBHBIC IIOTOKM B MAHTHH, JABHXCHUA J'[I/ITOC(l)epHI)IX IIJIMT,
3CMIICTPACCHHA U U3BCPKCHUA BYJIKAHOB U T.[.

IT'MIIOUEHTP 3EMJUIETPSACEHUS (doxyc 3emuierpsiceHust) -
LEHTp ouara 3emJeTpsceHus (CM. ouar 3eMJICTPSICCHUS).

I'PABUTAIIMOHHAS ITIOCTOSAHHAS — o6o3HauaeTcst OykBoii
G, k03hdHUIHEHT TPOTOPIUOHATIBHOCTH B 3aKOHE TsAroTeHns Hptotona. Kak
M3BECTHO, MEXIY JIBYMs MaccaMu mo 1 Kr kakjas, yAaJeHHbIMH Ha pac-
CTOSIHMM 1 M JIpyr OT Jipyra, CyHmIeCTBYET CHJIa IPUTSKEHUS, BbI3bIBAIOLIAS
y K&XKIOH Macchl ycKopeHue, paBroe 6,667 x 10 'm> kr'c™ u HampaBiieH-
HOE OT O/THOM MaccChl K APYroi. ITO 3HaUYEHUE U SBJISETCS TPABUTALMOHHOMN
noctostaHOM G.

I'PABUTAIIMOHHAS DHEPI'USl — rpaBuTaunoHHas 3HEprus
Ted, OOYCIOBJIEHHAss HUX TpaBUTALIMOHHBIM B3aumojeiictBuemM. TepmuH
«TpaBUTALMOHHAS YHEPTUSI» MIMPOKO TMpUMeHseTcs: B acTpodusuke. ['paBu-
TAI[MOHHAS SHEPrUsl KaKOTo-ITM00 MacCHBHOTO Tena (3Be3/bl, 00Iaka MexK-
3BE3IHOTO Tra3a), COCTOSIIEr0 W3 YaCTHI[, B3aHMOJICHCTBYIOIINX C CHJIOH,
0o0paTHO TPOTIOPIMOHATILHON KBaJIpaTy PacCTOSIHUS, B 2 pa3a OoJbIIe 10
a0COJIFOTHOMY 3HAYEHHUIO KMHETHYECKOW SHEPTHH MOCTYMATeIIbHOTO TETLIO-
BOTO JIBIKCHHS YacTHI[ Teia (3TO ClAeIyeT M3 TaK Ha3hIBAEMON TEOPEMBI
BUpHAJIA).

TPABUTAIIMOHHOE B3AWMMOJENUCTBUE — ynuBepcalb-
HOE, IpUCYILee BCEM BUJAM MaTepHH, B3aUMOJEHCTBUE, caMoe ciadoe u3
(GyH1aMEHTaJIbHBIX B3aUMOJICHCTBUI 2J€MEHTAPHBIX YAaCTHULl;, UMEET XapakK-
Tep MPUTSHKEHHUS.

I'PABUTAIIMOHHOE IOJIE (ITOJIE TATOTEHUS) — dusu-
YecKoe I0JIe, CO3/1aBaeMoe JIIOObIMU (U3NYECKUMHU 00BEKTaMH; uepe3 rpa-
BUTAIIMOHHOE II0JI€ OCYIIECTBIISETCS T'PaBUTAMOHHOE B3aUMOJICHCTBHUE
Te7.

I'PABUTAIIMOHHBIE BOJIHbBI — nepemeHHOE rpaBUTAllMOHHOE
110Jie, CBOOOIHO PACIPOCTPaHSIONIEECs B IPOCTPAHCTBE CO CKOPOCTHIO CBE-
Ta U MNPOSIBIAIONIEECS B BOBHUKHOBEHUH OTHOCHUTEIIBHBIX YCKOPEHHH TeEl.
['paBuTanmoHHbIe BOJHBI KpaiiHe cJ1a00 B3aUMOACHCTBYIOT C BEIIECTBOM, U
CUHMTACTCsI, UYTO B HACTOSIIEE BPEMs OHU HE OOHAPYKEHBI C BBICOKOM CTere-
HBIO JIOCTOBEPHOCTH. ['paBUTAIMOHHBICE BOJIHBI OBUIM TIPEICKa3aHbI
A.DiiameitHoM B 1916 roxy B paboTe 1mo o01el TeOpUH OTHOCUTEIIBHOCTH.
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B saBape 2003 roga D @omanonom u3 HammoHanbHOH paaroacTposIorH-
yeckoit obcepBaropun CIIA B r. llapnorrcBwip (Illtar Bupxkunus) u
Cepreem KomelikuabiM U3 yHuBepcuTeTa Muccypu, ObLIO BIIEPBBIE dKCIIE-
PUMEHTAIBHO YCTAaHOBJICHO, YTO CKOPOCTh TPABUTAIIMOHHOTO B3aMMOICHCT-
BUSI paBHA CKOpPOCTHU CBETa, YTO TaKkkKe ObUIO MpejckazaHo AnbOepToM
OiiHITeHOM. [10CKOJIBKY HEMOCPEACTBEHHO U3MEPHUTH CKOPOCThH PaCIpo-
CTpaHEHHUsI TPABUTALMOHHBIX BOJIH, B HACTOSIEE BpPEMsi, TEXHHUYECKH HE
npencrasisiercss BO3MOXHBIM, C.KONEeHKHH ¢ MOMOIIBI0 MaTeMaTHYECKOTO
amrmapara TeOpUH OTHOCHUTEIILHOCTH, TIOJYYHJI BBIPAKEHHUE, OIMHMCHIBAIOIICE
IPaBUTAIIMOHHOE TIOJIE JABIDKYIIETOCS Tejla Yepe3 ero Maccy, CKOpOCTh JIBH-
KEHHS U CKOPOCTh PacIpOCTpaHEHHs TPAaBUTAIMOHHBIX BOJH. B pe3ynbrare
OKa3aJI0Ch BO3MOJKHBIM OIPENENIUTh CKOPOCTh INEpefaydl TPaBHTAIUH, W3-
Mepsisi TPABUTAIIMOHHOE M0JIE MACCHMBHOTO HeOecHOTOo Tena (raHetsl FOmu-

TEp), CKOPOCTh OPOUTAIILHOTO JBKIKECHHS KOTOPOTO M Macca H3BECTHBI /
New Scientist, 2003/.

JETEKTOP 'PABUTAIIMOHHBIX BOJIH — npu6op, npenxa-
3HAYEHHBIH Ui PETUCTPALMU TPAaBUTAIIMOHHBIX BOJIH. BrepBble neTexTop
IPaBUTALIMOHHBIX BOJIH, ObLI IOCTPOEH U BBeleH B jaelictBue [Ix.Bebepom
n3 Mbopunenackoro yauBepcutera. CymecTBYeT HECKOJIBKO THIIOB JIETEK-
TOPOB T'PAaBUTALMOHHBIX BOJIH, HCIOJIB3YIOUIMX pa3iHyHble (QU3NYECKHE
MPUHIIMIBI, B YUCIIE KOTOPBIX: PE30HAHCHBIE JETEKTOPHI, HA3eMHBbIE Jla3ep-
Hble UHTEp(hEPOMETPbI, KOCMHUECKUE Ja3epHble uHTeppepomeTpsl, chepu-
YECKUE JIETEKTOPBI U TOPCUOHHBIC ETEKTOPHI (nerexkTop Xanwiosa). Omnu-
CaHHe MPUHIMIIOB JIEHCTBUS JAHHBIX JIETEKTOPOB MPUBEJICHBI B HACTOSILEH
MOHOTpaduu.

UHTEP®EPEHIIMUOHHASA KAPTHUHA - perymspHoe depeno-
BaHue o0JiacTell MOBBIIIEHHON U MOHMKEHHONW MHTEHCHUBHOCTH CBETA, IO-
JY4aoIIeecss B pe3yibTaTe HAJOXKEHUS KO2ePeHMHbIX CBETOBBIX ITYYKOB,
T.€. B YCJIIOBUSAX MOCTOSIHHOM (MUTH PETyJISIPHO MEHSIOIICHCs) pa3HOCTH (a3
Mexay HUMHU. s chepudeckoid BOJIHBI, MaKCUMalbHAsi WHTCHCHUBHOCTD,
Ha0MrogaeTcs Mpu pazHocTy (a3, paBHON YETHOMY YHCITY MOJIYBOJIH, a MU-
HUMAJIbHASI — IIPU Pa3HOCTH (a3, paBHOM HEUETHOMY YHCITY MOJTYBOJIH.

HUHTEP®EPEHIIMUSA BOJIH — cinoxeHue B NMPOCTPAHCTBE ABYX
WM HECKOJIBKMX BOJIH, IIPU KOTOPOM B Pa3HBIX €ro TOYKaX IMOJIy4aeTcs
YCWJICHHE WJIM OCJIa0JICHHE aMIUIUTYABl Pe3yJbTUPYIOIIEH BOJIHBL. MHTEp-
(depeHLns XapakTepHa Ui BOJH 000U npuponsl. Ilpu nHTepdepenuun
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BOJIH, pe3yJbTUpYyIollee KojebaHue B KaXIO0W TOUKE, MPeACTaBiseT co0oi
IreOMETPUUECKYI0 CYMMY KOJIeOaHHM, COOTBETCTBYIOLINX KaKJI0M U3 CKiIa-
JIBIBAIOIIKUXCSI BOJIH. DTOT TaK Ha3bIBa€MbIl cynepnosuyuu npuHyun, co-
omonaercss 00bIYHO C OONBIIONW TOYHOCTHIO. MHTEpdepeHius BOIH BO3-
MO>KHA, TOJIBKO B CIIy4ae, €CIIU OHU KO2EPEHMHbI.

KBAJIPYIIOJIb — 351eKTpUYECKH HEUTpalibHAsA CUCTEMA 3apsyKEH-
HBIX YaCTHUI], KOTOPYIO MOKHO pacCMaTpUBATh KaK COBOKYITHOCTb JIBYX IIH-
MOJICH ¢ PaBHBIMU MO BEIMYHMHE, HO MPOTHUBOIOJIOKHBIMHU 10 3HAKY M-
MOJbHBIMH MOMEHTAMH, PACIIOJIOKEHHBIX Ha HEKOTOPOM PACCTOSIHUM I APYT
ot apyra. OCHOBHasi XapaKTePHCTHKA KBAIPYIOJsi - €ro KBaJAPYIOJIbHBIN
MoMeHT Q (s KBazpoymoJe, n300pakeHHbIX Ha pucyHke, Q = 2ela, rae e
— abCOJTIOTHASL BEJTMUMHA JJISKTPUUECKOTo 3apsija, | — pa3Mep aumoseit).

+e —e
A r
—¢C +e +e¢

| A
A 4

e 4
HpI/IMepbl OTHOCHUTEJBHOI'0 PACIIOJOKCHUS )II/IHOJICﬁ B KBaJApymnoJie.

Ha Gonbmux paccrostHusx R ot kBagpynossi, HanpsiKEHHOCTh AJIeK-
Tprdeckoro mons E, yosBaeT oOpaTHO mpomopumoHatsHo RY, a 3aBmcn-
MOCTb £, OT 3apsiIoB U UX PACIOJIOKEHUS, OIUCHIBAETCS B OOLIEM ciydae,
HabOpOM U3 NIATH HE3aBUCHUMBIX BEJIUYMH, KOTOPbIE BMECTE COCTABIISIOT
KBaJIpYIOJIbHBIA MOMEHT CUCTEMBI.

KBAJIPYIIOJIbHOE B3AUMOJENUCTBUE — B3anmoseiicTBue
CUCTEM 3apsyKEHHBIX YacTHI], OOYCIIOBJIEHHOE HAJIWYUEM Y 3THUX CHUCTEM
KBaJIpYyIOJIbHOIO MOMEHTA.

KBagpynosbHOE B3aMMOJEHCTBHE CYIIECTBEHHO ISl B3aUMOJCHCT-
BUSI aTOMOB Ha OOJIBLINX PACCTOSIHUSAX, €CIM KBaJAPYINOJIbHBIH MOMEHT 000-
UX aTOMOB OTJIMYEH OT HYJsl. DHEPrusl KBaJpyHoJIbHOTO B3aUMOJAECUCTBUS
aToMOB (He 00JaArONINX AIEKTPUUCCKUM JAUMOIBHBIM MOMEHTOM), YObIBa-
eT ¢ yBeIMUeHHeM paccTosHus R mporopruonansao 1/R°, B To Bpems, Kak
SHEprusi B3aUMOJCHCTBUS AUMOJIbHBIX MOMEHTOB, HABOJUMBIX B 3THX aTO-
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Max BCJIICIACTBHUC HUX B3anMMHOM MOJIAPU3YEMOCTH, MCHACTCA C paCCTOSAHHUEM
nponopuroansHo /R,

KOI'EPEHTHOCTD - cornacoBaHHO€ IPOTEKaHUE BO BPEMEHU U
B IPOCTPAHCTBE HECKOJBKUX KOJEOATEIbHBIX HJIM BOJHOBBIX IPOLIECCOB,
MPOSIBIISAIONIEECS NP UX cioxkeHUU. KoneOaHus Ha3bIBaIOTCS Ko2epeHmHbl-
Mu, €CITH Pa3HOCTh UX (a3 0CcTaeTCs MOCTOSHHOM (MM 3aKOHOMEPHO M3Me-
HSETCS) BO BPEMCHHU U MPH CIIOKEHHU KOJICOaHUH ONpeessieT aMILTUTYLy
CyMMapHOTO KOJIeOaHMUsI.

MATHUTYJA 3EMJIETPSICEHUS — Gonee yHuBepcanbHas U
¢busznuecku 00OCHOBaHHAs XapaKTEPUCTHUKA 3EMJIETPSACEHHUS, YEM HHTEH-
cuBHOCTh. OHa XapaKTepH3yeTcsi MAaKCUMaIbHON aMIUTUTYIOH 3amucH, T0-
Jy4eHHOM celicMorpadoM CTaHAAPTHOTO THUMA HAa (UKCUPOBAHHOM pac-
CTOSIHUM OT SMHIICHTpa 3emiieTpsceHus. [lepas mkama MarHutyn Obuia
n3oOperena B 1935 roay amepukanckuM mpodeccopom Yapipzom OparHcu-
coMm Puxtepom (1900-1985) u HocuT ero ums. B HacTosinee Bpems HCIOJIb-
3yeTcsi HECKOJBKO MarHMTYAHBIX IKal. B mIkame JIOKaJIbHBIX MarHHUTY
(mepBoHavasbHas mikana Puxrepa) 3a MarHUTYIy TOJTYKA NPUHUMACTCS Be-
mnuraa ML = |g Amax, rae Amax — MakcuMaiibHasi aMIUTUTyaa KoJieOaHui
(B MKM) 110 3armucu ctaHaapTHoro kopotkomnepuoaHoro (0,8 ¢) kpyTuibHOTO
ceiicmorpada Ha snureHTpabHOM pacctosHur 100 kM.

[Ipu ocyiiecTBIeHUN OLEHKH YIAJICHHBIX 3emierpsiceHuii (Oosee
2000 kM OT 3MHUIIEHTPA), TJe KOPOTKOMEPHOAHbIE cericmorpadnl He 3 dek-
TUBHBI, WCIIOJIb3YETCSl TEIeCeHCMHUUYECKasi MarHUTyIHAs IIKajla IS T0-
BEPXHOCTHBIX BOJIH C mieprogom 18 — 22 c:

Ms = Ig (A/T) + 1,66 Ig D + 3,30,

rae A — MakcUMasbHas aMILTUTYyIa KojieOaHuit moussl (B Mkm), T — co-
OTBETCTBYIOIIUH TIepro Koebanuii (B cekyHaax), D - paccrosiHue 10 smu-
1eHTpa (B rpaaycax).
Mexy TeM, TUIyOOKHE 3eMJICTPSCEHUS HE BBI3BIBAIOT TOBEPXHOCT-
HBIX BOJIH, B CBSI3M C 4Ye€M aMepuKaHCKui cericmosior beno ['yrenbepr
(1889-1960) mpemToKua Ut 3EMIICTPSCEHHUI C PACCTOSHUEM OT WX JITH-
IEHTPOB J10 peructpupyromux cranimii 600 — 2000 kM yHUDUIIIPOBAHHYIO
MarHuTyay, ONPEAeIsIeMYIO 10 aMILIUTYAe 00beMHBIX (OOBIYHO MPOI0JIb-
HBIX) BOJIH C niepuojioM 4-5 c:
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mb = 1g (A'T) + Q (D,h),

c ydeToM monpaBku Q, 3aBUCSINEH KpOME SIHUIEHTPAIBLHOTO PacCTOos-
HUSI U OT NIyOMHBI THITOIIEHTpa 3eMiieTpsicenus h.

METPUKA TIPOCTPAHCTBA-BPEMEHMU — B Teopuu oTHOCH-
TENILHOCTH, 3a/1a€T PACCTOSHUS (MHTEPBAJIbI) MEXKIY TOUYKAMHU IPOCTPAHCT-
Ba-BpeMEHHU (COOBITHSAMHE) M, TAKUM 00pa30M, MOJHOCTBIO OMPEEIIseT T'e0-
METPHUYECKHE CBOMCTBA YETHIPEXMEPHOTO MPOCTPAHCTBA-BPEMEHH.

OYAI' BEMJIETPACEHMUS - oGnacte BHYTpW 3eMJH, T€ TOJ
BIMSSHUEM BHYTPEHHUX MPUYUH BHE3AITHO BBIACISICTCS TMOTCHIIMATIbHAS
SHEPTHsI, BBI3BIBAIOIIAA M3TYYCHHE CEHCMUYECKUX BOJH M KaK CIICICTBHUE
3eMJIETPSICEHHUE.

OBLIASI TEOPUSA OTHOCHUTEJBHOCTHU (OTO) — cospe-
MeHHas (u3nyuecKas Teopus MPOCTPAHCTBA, BpeMEHH U TAroTeHus. OKoHYa-
TenpHO copmynupoBana DitHmreliHoM B 1915 1. B ocrHoBe OTO, nexut
TEOPETUYECKU U SKCIIEPUMEHTAJIBHO JOKa3aHHBIN, (DaKT paBEeHCTBAa MHEPT-
HOW Macchl (BXOJsIeil BO BTOpO#l 3akoH HpIOTOHA) M TpaBUTAIIMOHHOW
Macchl (BXOSIICH B 3aKOH TATOTCHUS) Ui JIFOOOTO Teja, MPHUBOISIIUN K
MPUHIIUITY SKBUBAJICHTHOCTH.

PaBeHCTBO MHEPTHOU M I'PaBUTALMOHHON MAacC IMPOSBISAETCA B TOM,
YTO JBUKEHHE Teja B MOJI€ TSATOTEHUs] HE 3aBUCHUT OT €ro Macchl. JTO IO-
3BoJisieTr OTO TpakTOBaTh TATOTEHHE, KaK UCKPUBJICHHUE IIPOCTPAHCTBEHHO-
BpeMEHHOro KoHTHHyyma. Takum o6pazom, OTO, aBisgercs Teopuelt Tsro-
TEHUs, IOCTPOEHHOM Ha OCHOBE TEOPUH OTHOCUTEIBHOCTH.

OCHOBBI YaCTHOH TEOPMH OTHOCHUTEJBLHOCTH, ObUIM 3aJI0KEHBI
A.DitamreitroM B 1905 1. M comepkar ClIeayromue OCHOBOIIOJIATAIOIIHE
MPUHLIMIIBL

1. Ilpunyun omnocumenvnocmu:

Bce nHepumanbHble CHCTEMBI OTCYETA SKBHUBAJIEHTHBI APYr APYry B
OTHOIIIEHUH TIOCTAHOBKM B HUX JIIOOBIX (PU3MYECKUX IKCIIEPUMEHTOB. T.e.
PaBHOMEpHOE M MPSMOJMHEHHOE JBIKEHHUE TaKOM JIa0OPATOPHOM CHCTEMBI
HHUKaK HE OTPaXaeTcs Ha pe3yJbTarax MPOBOJMMBIX B HEHMl OMBITOB, €CIH
OHa HE YCKOpSAETCS M He Bpamaercs. Bce paBHOMEpHO ABWKYILIMECS APYr
OTHOCHUTEJILHO JIpyra HaOII01aTeI , U3 Pe3yJIbTaTOB CBOMX IKCIIEPUMEHTOB,
JIOJDKHBI BEIBECTH OJIHU U T€ K€ (PU3HUECKUE 3aKOHBI.
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2. IlTocmoancmeo ckopocmu céema — HAYTO HE MOXKET JIBUTATHCS
owictpee ckopoctu cBera — 300 000 km/cek. Pe3ynbTarel nu3mMepeHus: Mec-
Ta ¥ BPEMEHHU OJHOTO M TOTO YK€ COOBITHSI, TOJTYICHHBIC HAOIIOATEIISIMHU,
HaXOJSAIIMMHKCS B PAaBHOMEPHOM OTHOCHTEIHHOM JBUKCHHH, CBSI3aHBI
MeXay coOOM COOTHOILEHUSMHU, KOTOPbIE HAa3bIBAIOTCS IMPEoOpa3OBaHUS-
mu JlopeHna.

3. Cokpawenue onunsl. Kak ormedanu panee Jlopenn u duipke-
payibl, ABMKCHHE JIIOOOTO OOBEKTa, BIUSCT HAa MU3MEPEHHYIO BEIMUUHY
ero jqnuHbl. Eciu Teno ¢ HaGmromareneM, IBMKETCSI MUMO HETIOIBIYKHOTO
HaboaTeNs, ¢ ONPEIEIeHHON CKOPOCThIO, TO HEMOABM)KHOMY HalIr0/1a-
TEJI0, TIOKKETCS JUIMHA JBYOKYIIETOCs Tejla KOpo4ye MCTUHHOW Ha BEJH-
YHHY, 3aBHCSIIYIO OT CKOPOCTH JIBUYKEHUS Tela.

B To e Bpems, s HaOIrOAaTe s, HAXOAIIETOCS Ha JIBYDKYIIIEMCS
TeJe, MOKAXETCs] YMEHBIIICHHE JUTMHBI TeJla HETIOABM)KHOTO HaOIroaaTerIs.

4. 3ameonenue epemeHu.

B ObicTpo aBWKyIIEMcs OOBEKTE BpeMsl TEUET MeJICHHEe, YeM B
HETIOIBHYKHOM.

5. Yeenuuenue maccor.

Macca ABMXKYyIIErocst Tejia, ¢ TOYKH 3PEHUsI HETIOABHUKHOTO HAOJIIO-
natensi, oka3bIBaeTcsl OoJibllle Macchl MOKOsSI TOro e tena. Uem Onioke
CKOPOCTb TeJla K CKOPOCTH CBETa, TeM O0JIbllIE €ro Macca, ¥ IPU paBEeHCT-
BE€ CKOPOCTH CBETa, Macca CTAaHOBUTCA OeckoHEeuHO Oonbinoi. [losTomy,
9TOOBI pa3orHaTh IO CKOPOCTH CBETA YPE3BBIYAWHO Mayl0 Maccy, MoTpe-
OyeTcst 0eCKOHEYHO OOJIbIlIas SHEPTUsl.

6. IKeueanenmmuocms maccol u IHEPZUU.

Macca MOXeT MpeBpaIaThCsi B JHEPTHIO, a SHEPTHUSI B Maccy.

Ecnm xakas-To Macca mpeBpamaeTcs B SHEPTUI0, TO KOJIUYSCTBO BbI-
CBOOO0XK/IEHHO 2HEepruu paBHa: £ = mc”.

IMNPOCTPAHCTBO U BPEMS - kareropuu, o0o3Hayaromme oc-
HOBHBIE (POPMBI cylecTBOBaHUs MaTepuu. [IpocTpaHcTBO, BhIpakaeT mo-
pf[)IOK COCYHICCTBOB&HI/I?[ OTACIIBHBIX O6’BCKTOB, BpCMfI - HOprHOK CMCHBI
(mocenoBaTeIbHOCTH) SBJICHUIA.

Cneunaanas{ TCOpI/IH OTHOCUTCIBbHOCTH BbIsABUJIA 3aBUCUMOCTDH HpO-
CTpaHCTBCHHBIX 158 BpCMCHHBIX XapaKTCpI/ICTI/IK O6’BCKTOB oT CKOpOCTI/I nx
JBKEHUSI OTHOCUTEIBHO OIMPEACIIEHHONW CUCTEMBI OTCUETa U 00bEeIMHIIIA
MPOCTPAHCTBO M BPEMsS B €IUHBIN YETHIPEXMEPHBIH HPOCHIPAHCM8EHHO-
6pPEMEHHOII KOHMUHYYM — RPOCHIPAHCIN80-8DEMA.
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CEMCMMYECKHWE BOJIHBI - ynpyrue kone6aHus pacipocTpa-
HSIOLMECS B CIOAX 3€MJIM M HECYIIHME YIPYTYyI SHEPTHUIO 3eMJICTPSICEHHUS.
[Ipu 3emMileTpsICEHUSIX U3IIYYarOTCs BA OCHOBHBIX THUIIA CEHCMHUYECKHUX BOJH
— IPOJ0JIbHBIE P - BOJIHBI, [0 (PU3NYECKOM CYTH HAIIOMUHAIOUIUE aKyCTHYe-
CKHe BOJIHBL. [Ipu ee mpoxoKIeHNH, KaXAasi YaCTULIA IIOPOIbI IIepeMeEIIacT-
csl BIIepe/ M HazaJl BJIOJIb HAIpPaBJICHUSI ABM)KEHUS BOJHBL. TakuM 00pas3oM,
cpella IONEPEMEHHO HCIIBITBIBAET PAJl CKATHM U paCTsLKEHUM. BTopbM TH-
IIOM CEHCMHYECKOW BOJIHBI, M3JIydaeMOW 04aroM 3eMJIETPSICEHUs, SBIISIETCS
norepeyHasi S — BosiHa. [Ipu MPOXOKICHUN MOMEPEYHON BOJIHBI, YaCTHIIBI
IIOPOJIbI MEPEMEIAOTCS MEPIEHAUKYIIIPHO K HAIpPABJICHUIO, B KOTOPOM
oHa pacnpocTpansieTrcsi. CKOpOCTh MPOIOJIBHON BOJHBI BBIIIE TOMEPEYHOI,
II0TOMY OHa BCEra MOAXOANUT K MOBEPXHOCTH 3EMJIA PaHbIIE ITONIEPEYHOM.
OpHako, monepevHas BOJHA SBJISETCS 3HAYUTENBHO 0oJiee pa3pyLIUTENbHON
JUISL 3J@HUM U COOPYXKEHUH, YEM ITPOI0JIbHAS.

CEMCMMYHOCTD — XapakTepusyeT CTEHeHb MOBEPKEHHOCTH
TeppuTopun 3emiieTpsiceHusM. CelCMHUYHOCTh perruoHa XapakTepHU3yercs
pacupeneneHueM 3eMIIETPSACEHUM MO IUIOIIAJH, MOBTOPSIEMOCTBIO 3€MIle-
TPSICEHUI pa3HON CHJIBI BO BPEMEHH, XapaKTepoOM pa3pylleHuil u aedopma-
UM U IUIONAJBI0 Pa3pyUIEHUM, CBA3BIO 0YaroB 3€MJIETPICEHUN C T€O0JIOTU-
YECKUM CTPOEHUEM.

CEﬁCMOFPABI/ITAHI/IOHHLIE BOJIHBI - »T0 Takue ABMKEHUS
3eMiH, IpU KOTOPBIX Ha €€ MOBEPXHOCTH BO3SHUKAIOT CPAaBHUMBIEC 110 BEJIH-
YHHE WHEPIUAIbHBIC U TPAaBUTAIIMOHHBIE YCKOPCHUSI.

Tak Ha3pIBaeMble CEHCMOTPaBUTAIIMOHHBIC KOJEOAHHUS 3eMJIM PETHUCT-
PUPYIOTCSl CHEIHATbHBIMHU JTHHHOTICPUOTHBIMHU ceiiMorpadaMu U UMEroT
nepuona 0,5 — 4 vaca. B ykazaHHBII Auana3oH, TaKKe IMOMAIAI0T COOCTBEH-
Hble KosieOaHus 3eMild, MUMEoIKe Mepuo]l okoio 54 muH. Pan aBropoB
CUMTAIOT, YTO M 0Oo0Jiee UIMHHOIIEPHOJHBIC KOJEOaHHs, TAKKE OTPAKAIOT
coOcTBeHHbIE KojeOaHusl 3eMIu.

CeiicMOTpaBUTAIIMOHHBIE KOJIeOaHUs OOBIYHO HAOMIOJAIOTCS B OT-
CYTCTBHE CHJIBHBIX 3€MJICTPSICEHUI W MHTEPEC K HUM B MCCJIECIOBAHUAX JIU-
Toc(hepHO-MOHOCHEPHBIX CBSI3EH, MPEXKJIE BCErO, CBSA3aH C YCTAaHOBJIEHHOM
AKCIIEPUMEHTAJIBHO TJIOOAIIbHOW WHTeHCH(HKanued KonebaHuii mepen
CHJIbHBIMH 3EeMJICTPSICCHUSMH. B TO ’K€ BpeMs, COTJIACHO H3MEPEHHSIM,
CeiCMOTPaBUTAIMOHHBIC KOJICOAHUS BBICTYIAIOT, KaK MCTOYHUK COIYTCT-
BYIOIIMX UM KOJI€OaHUSM aTMOC(hEpHI.
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CelicMOTrpaBUTAllMOHHBIE BOJIHBI, TaKXe€ IO CBOEH MPHUpPOJE, HE HMEIOT
HUKAaKOI'O OTHOILIEHHS K TPABUTALIMOHHBIM BOJHAM.

CEMCMOTI'PAMMA — aBTOMaTHYeCKas 3alUCh HA PA3THIHBIX HOCHTEIAX
uHpopMalmu (CBETOUYBCTBUTEILHOW Oymare, MarHUTHOM JICHTE, KECTKUX
muckax, Jjasepupix CD, DVD — guckax ®  T.J1.) KojieOaHWi
CEHCMOIIPUEMHUKOB.

CEUCMOIIPUEMHMUK - snekTpoMexaHndecKuii mpuobop s mpeodpa-
30BaHUA BOCIHPHUHUMACMBIX UM MCXaHUYCCKHX KOJIcOaHUI ITOYBEI B JJIEK-
TPUYCCKHUEC CUTHAJIBI.

CUIA 3EMJUIETPACEHMUSA — otpaxkaeT MHTEHCUBHOCTb TOJYKA, $IB-
JSIFOLIYFOCSI MEPOM OICHKH Pa3pyIICHUH, BbI3BAHHBIX 3EMIICTPSCCHUEM.
MakcumanbHOE YUCIIO Tpajlalliii COTPSCCHUS B COBPEMCHHBIX IIKaJlaX HH-
TEHCHBHOCTEH — JBeHAIIaTh (MX Ha3bBarOT Oautamu). Haubosee pacmpo-
cTpaneHbl MoaubuimpoBanHas mkana Mepkawmn (MM) u MexayHapo-
nas mkaina MSK (Mensenes — Crioneiiep-Kapuuk). lIkansl, oTpakarorime
cuiy (MHTEHCHBHOCTB) 3€MJICTPSICEHHS, OCTATOYHO YCJIOBHBI U HUX TOY-
HOCTh B OTIPE/ICIICHHOM CTENCHHU, 3aBUCHUT OT psijia CyObEKTUBHBIX (DakTo-
POB: Ka4ecTBa CTPOUTEIbCTBA, IJIOTHOCTH 3aCTPOHKH TEPPUTOPUH, TUIOTHO-
CTU HACEJICHHS U T.]I.

CKAJISIPHOE ITIOJIE — none ¢u3nyeckoe, KOTOPOE OMUCHIBACTCS
¢GyHKIMEH, B K0 TOUKE IPOCTPAHCTBA HE U3MEHSIIOIIENCS IPU TOBOPO-
T€ CUCTEMBI KOOpAUHAT. B KBaHTOBOM TEOpHUU IO, KBAHTAMH CKAJIIPHOTO
noJist, sIBJISTIOTCSt 9acTribl co cniHoM 0. [1o moBeeHnI0 OTHOCUTEIBHO TIPO-
CTPaHCTBEHHOM MHBEPCUH, CKAJIAPHBIE MOJIA JENAT Ha COOCTBEHHO CKaJsip-
HbI€, €ClIM MoJjeBas QyHKIUsS HE MEHSeT 3HaKa IPU WHBEPCUH, U IICEBJIO-
CKaJIsIpHble, ecau MeHsieT. OTBevarolie UM YacTHUIbl UMEOT, COOTBETCT-
BEHHO, IOJIOKUTENBHYIO U OTPULATENbHYIO BHYTPEHHIOK YETHOCTh U Ha-
3BIBAOTCS CKAIPHBIMU U IICEBIOCKAISIPHBIMM.

IHEPI'US — o0masi koiauuecTBEHHash Mepa JBIKEHUS U B3aUMO-
NeMCTBUS BCEX BUJOB MaTe€pUU. DHEPrusi HE BOSHUKAET U3 HUYEro U He UC-
4e3aeT, OHa MOXET TOJIKO MEPEXOAUTh U3 OJIHOTO BHUJIA B JPYroil.

OHEPI'MU COXPAHEHUSI 3AKOH (5.C.3.) oaun u3 HauboJee
(GyHIaMEHTAJIbHBIX 3aKOHOB MPUPOJIbI, COIJIACHO KOTOPOMY Ba)KHEWIIas
¢buznueckas BeIUYMHA — SHEPTUs, COXPaHIETCsl B U30JUPOBAHHOM CHCTEME.
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B n3onupoBaHHOi cucTeMe SHEPrusi MOXKET MEePEeX0UTh U3 OJTHOU GopMbI B
JPYryI0, HO €€ KOJMYECTBO OCTAETCS MOCTOSIHHBIM.

0.C.3. ana MexaHuueckux IpoieccoB ycraHosieH I'.B.JIeltOHuem
(1686 r.), mis Hemexanmueckux sBieHuid — FO.P.Maitepom (1845 r.),
Jox I1. Jxoymnem (1843-1850) u I'.JI.I'enbmrosbiem (1847 1.).

B tepmonunnamuke 3.C.3. Ha3BaH HEepBbBIM HA4aJOM TEPMOJAUHAMU-
KU.

Jlo co3panus A.DUHIITEHHOM clienUaibHOW TEOPUH OTHOCUTEIIBHO-
ctu (1905 r.), 3aKOHBI COXpaHEHHSI MACChl U SHEPTUU CYIIECTBOBAIIH, KaK
7IBa HE3aBUCUMBIX 3aKOHA. B Teopuu OTHOCUTEILHOCTH OHHM OBLIU CIIUTHI
BOEIMHO.

SHEPT'US BEMJIETPSACEHUS — myist pacdeToB BBICBOOOKICHHOM
IIpH 3eMJICTPSICCHUN YIIPYyroi sHepruu, ¢ 1956 rona, monp30Banuch SMIH-
pudeckoii 3aBucuMocThio ['yren6epra-Puxrepa:

LgE= 118+ 1,5Ms,

rjae sHeprus E BbIpaxkeHa B 3prax, HeCMOTpsl Ha TO, YTO TeJeceiicMuye-
ckas MarHuTyna MS paccuuThIBaeTCs MO aMIDIMTYaM BOJIH B y3KOM dYac-
TOTHOM JIMAIla30HE U UTHOPUPYET BHICOKOYACTOTHBIE COCTABIISIOLINE TOJIY-
ka. CoBpeMeHHbIE ke LUPPOBbIe celficMorpadpl UyBCTBUTENbHBI K KoJjeOa-
HusM, obnanatomum niepuogamu 0,1 — 100 ¢, 4uro gemaeT BO3MOXHBIM OII-
peneneHue NoToka yupyroi SHEpruu B IIMPOKOM YaCTOTHOM JHAaIa3oHe.
3aBUCUMOCTb MEXJY dHEprued yrnpyrux BOJH B JUKOYJISX M MarHu-
TyIOM 3eMJIETpsICeHUs, HE BIIOJIHE OJHO3HA4YHA, HO B HACTOSIEE BpeMs
OOJIBIIMHCTBO CEHCMOJIOTOB HCIIOJIb3YET ypaBHEHHUE, MpeasiokeHHoe Map-
KycoMm barowm:

Log E = 5,24 + 1,44 Ms(/Jorc),

3HavyeHUsT MarHuTy] mo mkaiam Mp u Ms BHaYayie JOJDKHBI OBITh
peoOpa3oBaHbl ¢ TOMOIIBIO CICTYIOIINX YPaBHEHUMH:

m= 17+ 0,8 M, + 0,01M?% :

m= 0,56Ms+2,9.
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[lpu yBenWueHWHM MAarHUTYABI 3EMJICTPSACCHHS Ha CAWHHUILY, €0 DHEPrus
BO3pacraet, nmpuMepHo B 32 pasa (B TO BpeMs, KaK aMILIUTyaa KOJeOaHui
3eMHo# moBepxHOCTH B 10 pa3). [Ipu caMbIX CHIIBHBIX 3€MJICTPSCCHUSX C
MarHuTyaoi okoio 9, m3mydaercss sHeprus, paBHas 1,6 x 10'® I, daro
MOKHO CpaBHHTH ¢ B3pbiBOM 300 MeraTOHHO# aTOMHOW OOMOBI.

DHeprusi, BbIAeIsIeMas 3eMIIETPICEHHEM ¢ MarHuTymod 8,9, moryia Obl
obOecreunTh IMEKTpOodHEeprueii ropoxa, ¢ HacesenneM 100 ThIC. YeOBEK B
teyerne 600 er.

QIIUIEHTP 3EMJUIETPACEHUS — npoekuusi TUNOLIEHTPa 3eMJIeTps-
CEHMsI Ha MIOBEPXHOCTh 3eMJIU.

SIMUIEHTPAJIBHAS OBJIACTD — npoekius ouara 3eMJIeTPSICEHUS Ha
MMOBEPXHOCTH 3EMJIH.

SIMUUEHTPAJIBHOE PACCTOSIHUE — paccTosiHnue, MEXIy SIHUIICH-
TPOM 3eMJICTPSICEHHS U paccMaTpHUBAEMON TOYKOM, U3MEPEHHOE BIOJIb T10-
BepxHOCTH 3emiin. Beipakaercss B nHHEHHBIX (KM) WM YrJIOBBIX (Tpaayc)
BEJINYHMHAX.
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HEKOTOPBIE ACTPOHOMHWYECKHUE U ®PU3NYECKHUE BEJIMYUHbI

HaumeHoBaHue 3HaveHue
[Tnomanp moBepxHOCTH 3eMITH 5.10% cm?
Pannyc 3emnu:
DKBaTOPHUATBHBII 6 378 164 m
[TonsipHbIii 6 356 799 m
Cpennuit 6 371030 m
Macca 3emnu 5,976.10% kr
Pamnyc Conaia 6,9599.10% m
Macca Coanna 1, 989.10% kr
CeerumocTts CoJHia 3,826.10°Br
Macca JIyHsl 7,35.10% kr
Cpennuit paauyc JIyHbI 1737 530 m
CpenHee pacCcTOSTHAE MEXTY 3,84400. 10° m
3emuieit u JlyHoit
MuHUMaIBHOE PACCTOSTHHE 56.10"m
ot 3emun 10 Mapca (27 aprycra 2003 r)
Macca Mapca 6,4 . 10% kr
AcTpoHOMHYECKAs €TUHHIIA 1, 49597870.10™" m
(cpemnee paccrostaue ot 3emun 10 CoJtHIa)
Tapcek 3,085678.10" m

293



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

OCHOBHBIE ®U3NYECKHUE KOHCTAHTBI

['paBuTanmonHas MoCTOSTHHAS
CkopocTb cBeTa B BaKyyMe
MaruuTHas MoCcTossHHAs
DneKTpuYecKas MOCTOSTHHAS
[Tocrostnnas [nanka

Macca nokos 1eKTpoHa
Macca nokost npoToHa

Macca nokost HeUTpoHa
3apsiz AIeKTpOHA

ATOMHAas1 €IMHUIA MACChI
[Tocrostnnas ABoraapo
[TocrosinHas @apanes
MougnsipHas razoBasi HOCTOSTHHAS
[Tocrostnnas bosibimana

HopmasbHbiid (MOJISIpHBIF)
00BbeM

UJICAITLHOTO Ta3a MpH
HOPMAJIbHBIX YCIIOBHUSX

HopmansHoe atmocheproe
JaBIICHHE

Pannyc nepBoit 60poBcKoit
OpOUTHI

Yckopenue cBOOOHOTO
IIaACHUA

G=6,6720.10 " H . m¥xr?
Cc = 2,99792458 . 10° m/c

1o = 1,25663706144 . 10 °® I'u/m
g0 = 8,85418782 . 10 2 ®/m
h=6,626176.10 Ix . ¢
Me = 9,109534 . 103 kr

my = 1,6726485 . 10 %' kr
My = 1,6749543 . 10 % kr

E = 1,6021892 . 10 ° Kn
1,660565 . 10 %" kr

Na = 6,022045 . 10% monb ™
F = 96484,56 Kn/Moub

R = 8,31441 JTx/(momnb . K)
k = 1,380662 . 10" % JIx/K
Vo =2,241 . 10 2 M*/moms

Panv. = 101325 I1a

Ao =5,2917706. 10 ' m

g = 9,80665 m/c?
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IIJIOTHOCTbDH TBEPJBIX TEJI

TBepnoe Teso IInoTHOCTD, Teepnoe IInoTHOCTD,
Kr/m® TEJ0 Kr/m®

AJroMuHAi 2,7:10° Mens 8,9-10°
Bapwuii 3,5-103 Huxens 8,9-103
Baunamnii 6,0-103 CsuHen 11,3-103
BucMyT 9,8:10° Cepe6po 10,5-10°
Keneso 7,8-103 Le3uit 1,9-103
JIntuii 0, 53.10° Hwuak 7,1 10°

IJIOTHOCTD )KUJKOCTEM

Kuakocrtnb IInoTHOCTD, Kuakocrtns IInoTHOCTD,
Kkr/m° Kr/m°
Boxa 1,00-10° PryTh 13,6-10°
(tpm 4OC)
1,26:10° Cripr 0,80-10°
['muuepun
Cepoyraepon 1,26-10°

295



Xaun B.E., Xanunos 3.H. I[lpocmpancmeenno-epemennvie 3aKOHOMEPHOCIU CeUCMULECKOT
u gyaxanuueckou akmusrocmu. Burgas, SVB, 2008. 1SBN 978-9952-451-00-9

MJIOTHOCTD I'A30B (ITPU HOPMAJIbHBIX YCJIOBUSIX)

T'a3 IInoTHOCTD, T'a3 IInoTHOCTD,
Kkr/m® Kkr/m®
Bonopon 0,09 Tenuii 0,18
Bozmyx 1,29 Kucnopon 1,43

YAEJIBHOE CONPOTUBJIEHUE METAJIJIOB

Metaaa YaeanHoe Metaaa YaeanHoe
CONpOTHUB- CONpPOTHUBJICHHUE,
JIeHHue, OM'M
OM-M
Keneso 9,8.10°® Menb 1,7-10°%
Huxpom 1,1-10° Cepebpo 1,6-10°

JHEPI'UsI NOHU3ALIUU

BemectBo Jx 3B
Bomopox 2,18.10" 13,6
Tenmit 3,94.108 24,6
PryTh 1,66:108 10,4
Jurnit 8,62-10™" 5,39
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MOJABUKHOCTh MOHOB B I'A3AX, M%(B-C)

I'a3 IHonoxuTenbHBIE OTpunareibHbIe
HOHBbI HOHBbI
Asot 1,27-10* 1,81-10*
Bozxopox 5,4-10™ 7,410
Bo3yx 1,4-10" 1,9-10"

INOKA3ATEJIb ITPEJIOMJIEHUSA

BemecrBo Iloka3zarennb
Boza 1,33
['mneprn 1,47
Crexiio 15
Anmas 2,42
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PABOTA BBIXO/JIA 2JIEKTPOHOB

Metann Jx 3B
Kannii 3,510" 2,2
JIutnit 3,7:10%° 2,3

ITnatuna 10-10°%° 6,3

Pyounnii 3,4-10’19 2,1

Cepebpo 7,5:10"° 47
Lesuit 3,210 2,0
uuk 6,4-10™° 4,0

MACCA U SHEPI'UsS NIOKOA HEKOTOPBIX YACTHIL]

Mo Eo
YacTuna
KI a.e.M. Jox MbB
Anextpon | 9,11-10°% 0,00055 8,16:11™ 0,511
Iporon | 1,672-10% 1,00728 1,50-10™ | 938
Heitrpon | 1,675-10% 1,00867 1,51-10™ | 939
Tleittpor | 3,35:10% 2,01355 3,00:10"° | 1876
a -uactiua | 6,64-10% 4,00149 5,96-10"° | 3733
Heitrpansueii | 2,41:10% | 0,14498 2,16:10™ | 135
p-me3oH
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BHECUCTEMHBIE EJIUHUILIbI

Enununa

HaumenoBanue
BeJIUYNHDBI

CooTHoOlIEHME C
HasBanue Oo0o03Hauenue eIMHULIel
cu

a) /lonywiennvle Kk npumenenuto Hapaeste ¢ eounuyamu CH

Macca Tonna T 1t=10kr
Bpewms MUHYTa MUH 1mua =60c
Jac q 14=3600c
Cytku CyT 1 cyr = 86400 ¢
[Tnockwuit yron rpaayc L ° °=1,75107
MHHYTa c pan
CekyHza S 1'=2,91.10"
paz
1" = 4,85-10°
pan
[Tnomanp I'exTap ra lra=10"m?
O06BEM Jlutp b | 11=10" M3
OTHOCUTEIbHAS MIPOLICHT % 1% = 10
BEJIMUMHA MIPOMUILIIE %0 1% =10°
MunnnoHHas Mia 1 vt =10°
Hons

Temmeparypa rpamyc °C 1°C=1K

Henbcus Henbcus
Jlorapudmuaeckas oen b —
BEJIMYMHA nenuoen nb —
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0) /lonywennsie K npumeneHuo pemMeHHo

JlivHa aHrcTpemM A 1A=10"m
Macca LIEHTHEP I 11 =100 kr
YacroTa Bpaiiie- 000poT B 00/c 1o6/c=1c?
HUSI CEKYH[LY
Oo6opor 00/MuH 1 06/mun =
B MHHYTY 1/60c¢ =
0,0167 ¢*
Cuua (Bec) KHAJIOTPaMM- KI'C 1xrc =981 H
cuiia TC ltc= 9,81-108
TOHHA-CHJIa H
JlaBneHue Kunorpamm Kkre/em?

-cHJIa Ha KBaj- 1 krc/em?
paTHBIN caH- (at) =9,81.10" ITa
tumerp (Tex- MM BOJI.CT.

HHUYeCKas aT- 1 MM Bom.CcT. =
Mochepa) MM PT.CT. 9,811la
MUJUIUMETP 6ap
BOJITHOTO 1 mmMm pr.cT. =
cronba 133 Ila
MUJUTIMETP 1 6ap = 10°I1a
PTYTHOTO
crosba
Oap
Hanpsoxenne KHAJIOTpaMM- Kre/mMm® 1 kre/mm® =
(MexaHu4eckoe) cHJIa Ha KBaJl- 9,81-10° I1a
paTHBII
MuimumeTp
Mo1HOCTb JIoIIaANHAS J.C. 1m.c.=737Br
cuiia
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Temmora
J103a u3nmyueHus
MoHoOCTh 03561

W3ITydeHUs
DKCHO3UIIMOHHAS
n03a (POTOHHOTO

W3JTy4YEHUS

AKTHBHOCTbH
H30TOIIa

Kanopus

Pan

pal B CEKYHbI

PEHTTeH

KOpH

KaJl

pan

pan/c

Ku

1 xan = 4,19 JTx

1 pan =0,01
JIx/xr

1 pan/c = 0,01
Br/xr

1P =25810"
Kn/xr

1Ku=
3,700-10% ¢t

6) [lonywennsie K npUMEHEHUIO 8 CREUUATbHBIX PA30eax uzuxku u

Jnuna

Macca

Tlnomaae

DHeprus

acmponomuu
HKC- X
eAMHUIIA a.e.
AcTtpoHOMU- CB.I'OJ
yeckas K
eAMHUIIA
CBeTOBOI 1o
rapcex
aToMHas a.e.M.
Emnnuia
MacChl
OapH 0
3JIEKTPOH- 5B
BOJIBT
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1X =1,00-10"
lae =
1,50-10" m
1cB.ron =
9,46:10"° m
lok=

3,09-10'° m
laewm. =
1,66-10%" kr
16=10%8m?2

15B =1,60-10
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