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POK KPY>XUT Mo 3emJsie, BHOBb NOCeLLlan Te MecTa, rae AaBHO He bbln. HekoTopblie OH
TPEBOXUT Yalle, HEKOTOPbIE - PEXXEe, HO HXN OZIHOI0 HE OCTaBNSIET HEBPEAVNMbIM
n 6e3onacHbIM HaBceraa.

Nlyunn AHHen CeHeka

Okonio 4 roga 00 H.3. - 65 H.3.

Mup BOKPYr HaC MeHsieTCs 04eHb ObLICTPO, 1 yXKe HeT 6oNbLINHCTBA Yrpo3
OCNOXXHSABLLUUX XN3Hb Halinx npenkos. C npnobpeteHneM cnocobHOCTU CTPOUTDb
Xunuuia n obpasoBaHUEM ropoaoB AMKas Npupoaa rnepecrtana yrpoxaTb
yesnoBeyeckon nonynsumn. OgHaKo CTeHbl U KaMeHHble CBOJbl, XOPOLLIO chacaBLune
OT Hemorobl U Xon04a, OKa3aJIMCb HECMOCOBHBLIMU MPOTUBOCTOSATL APYron
NPUPOAHON Yyrpo3e - NoA3eMHbIM yapaM.

NoTpeboBanoCb MHOrMe COTHU NeT Ans nsobpeteHns cnocoboB MOCTPONKN
YCTOMNYMBBLIX K 3eMNIeTPSACEHNAM 3[1aHNN, O4HaKO 1 B Halle BpeMsa 04N NPOAOoSIKAT
rmbHyTb nog nx obnomkamn. Kaszanocb Obl, TEXHUKA U TEXHOIOM MU SOCTUMIN YPOBHS
He MbIC/IMMOrO eLle CTO sieT Ha3ag.

Mbl 3HaeM 0 NpUpPOAE BELLEN N CUSIaX OBVXKYLLNX MUPO3aaHbe B Thica4M pa3 bosblue,
4YeM BCe YYEeHble APEBHOCTN BMECTe B3ATble. TeM He MeHee, HabnoaaeTca TpeBoXKHas
TEHOEHUWS - MOTEPU N XKEePTBbl CTUXUNHbIX BE€ACTBUI HE YMEHbLLLAITCSA, @ PacTyT

oT roga K roay.

NMoyemy 3To NnponucxoanT? Kakme hakKTopbl BAUAIOT Ha CTeneHb 3alluWeHHOCTH
nogen n, 4To HeobxoaMMo NpeanpUHATL 418 YMEHbLUEHUS NOTEPb OT CTUXUMHbIX
6encTenn? 3TO Te BOMNPOCHI, HA KOTOPbIE NLLYT OTBET y4YeHble, N KOTOpPble BCE Yalle
3apatoT cebe noaM BO BCEM MuUpe.

Cnocob npeononeHnsa scex npobnem - NPpUMEHNTb 3HaHME N BbiIbpaTb BEPHYIO
cTpaTeruto nx peweHnsa. OgHako Bcerga M A4oCTaTO4YHO OJ18 3TOro yMeHus,
TepneHusa n cpeacTts? BaXHO 1 To, cNOCOBHO N1 TO UK MHOE CoobLLLEeCTBO OCO3HaTb
yrpo3sy 1 ucrnosib3oBaTb Heob6XxoaAMMbie pecypcChbl 41 3aWNTbl NI0AEN OT HEé?

CoBpEeMEHHbIN MUP He TOJIbKO Pa3HOJIMK, OH BCE ellé pa3imyaeTcs No YPOBHIO
3HaHuKW, boraTcTBa 1 crnocobam mx ncnosnb3oBaHMsa. OgHK coobLlecTsBa C yCriexom
pelarT BOnpockl obecnevyeHmnsa 6e30NacHOCTM CBOUX YIEHOB, B APYrMX 3aliMTa



OT CTUXNN HaxXoONTCA Ha ypOBHE KaMeHHOIo BeKa.

Ha4vano XXI Beka npuHecno y>kKacawuwme ang LMBMIN30BaHHbIX TOCY4apCTB Ungpsbl
cMepTen OT CTUXMNHbIX BeacTBuin. Cebilwe Thica4n B CLUA oT yparaHa, AeCATKN TbiCaY
B NpaHe n lNakncrtaHe oT 3eMNeTpAaCceHnn, COTHN Thicsa4 B KOro-Bocto4yHom A3um

N Ha ManTm OT 3eMNeTPSACEeHN N LyHaMuN. NoYTU He OCTaeTCAa COMHEHUA B TOM, 4TO
MNP COXPaHEHNN HbIHELWHNX TEMMNOB POCTa HaCeNeHUsA N CyLEeCTBYOLWEN CUCTEME
npenynpexaeHnsa nocieacTBUn CTUXNNHbIX 6eAcTBUN XXepTBbl OyayT pacTu.

O6 3TOM, B HaCTHOCTW roBopuTcs B [loknage reHepasibHoro cekpetapsa OOH (2015):
«CnycTa 25 net nocne nposo3rnaweHns MexxayHapoaHoOro gecatuneTums

MO YMEHbLUEHMIO OMAaCHOCTU CTUXNNHbLIX beacTteun 1 cnycta 10 net nocne ogobpeHns
OOKyMeHTa ,X1orckas pamMmoyHasa nporpamMmma nenctemm Ha 2005—2015 roasbl:
co3aHune noTeHumana NPoTMBOAENCTBUS BeaCcTBMAM Ha YPOBHE roCcynapcTB

n obwnH” N'eHepanbHon Accambneen rnobanbHblin puck 6eacTBUI NO-NpeXxHeMy
HapacTaeT bbICTpee, YeEM COKpaALLAETCHA. IKOHOMUYECKME NOTEPU AOCTUMIN YPOBHS,
cocTtasnsawwero B cpegHem ot 250 go 300 mnpa. gonn. CLLUA B roa, 4TO OKa3sbiBaeT
KpanHe HeraTuBHOE BO3AENCTBME HAa CTabUNbHbIN SKOHOMUYECKNIN POCT B CTPaHax
C HN3KUM M CpegHeM YPOBHEM [0X04a U nogpbiBaeT OOCTUXEHNSA B obnacTu
Pa3BUTUSA B YA3BUMbIX OOLLIMHAX».

B 2001 rogy Ha Hawen njaHeTe OT 3eMyieTpsceHnin nornbno 21436 4enoBek.
CunnbHble 3eMneTpaceHnsa npoucxoamnnm 65 pas. bblsio 3aperncTpuposaHo 82 Tos4Ka
C MarHuTynomn 6,5 n Bbiwe no wkasne Puxtepa. B 2002—2003 rogax noBTOPUSINCH
3emMnieTpsaceHnsa B AjpraHncrtaHe, NpaHe n Typunn. B npaHckom ropone bam noa
pa3BanimHaMun cobcTBeHHbIX xunumuw, B 2003 rogy nornbsio oKos10 COpoKa ThICAY
yenosek, a yuep6b coctaBun okono munanapaa gonnapos CLUA.

B 2004 rony 3emneTpsceHne n meragyHamum B KOro-soCTo4HOM A3mm NPUHECSIO CMEPTb
bosee 4yem aByMCTaM Thbica4aM YenoBek. B 2005 rogy AecaTKU TbICAY Yesl0BEK
nornbnm ot 3emneTpsceHns B NakucTtaHe. B 2008 roay 3emneTpsiceHmne B Kutae
YHECJ10 XXWU3HUN NATNAECATU Tbicay Yenosek. B 2009 rogy no naHHeim OOH,

3a nocsiegHue fecsaTb sieT bbio 3apernctpmposaHo 3800 cTUXxunHbIX 6encTenm,

B pe3ynibTaTe KOTopbix Nornbno okono 780 Thicay yenosek, npu4eM 60% Bcex XepTB
MPULLJINCL Ha 3eMJIeTPACEeHUA.

Mo gaHHbIM OOH cBbiWwe 89% »XepTB NPUPOLAHbLIX KaTak/IM3MOB 3a nocinegHue
ABafuaThb JIeT NMPULLJINCL Ha CTPaHbl C HU3KUM 00X040M Ha AYLUY HaCesIeHUs.
B nepBylo o4epenb 3TO CBA3aHO C Ka4eCTBOM YyrpaBJieHUS He Mo3BoJifoLLee UM



B MOJIHOM Mepe UCMOJIb30BaTb AOCTUXKEHNS COBPEMEHHOW HAayKN N TEXHUKW OIS
obecneyvyeHmnsa 6e3onacHOCTN CBOUX rpakaaH. OQHaKO HeNMpMeMsieMble XePTBbI
OT CTUXWUN HECYT U rocygapcTBa C NepeaoBoN SKOHOMUKOW. DTO CBA3aHO

CO C/leayoWmnMm.

Ha npoTsaxxeHun 6onbluen 4acTm CBOEN UCTOPUN NOON XN B CENIbCKON MECTHOCTH,
1 BeNO arpapHbin obpa3 xun3Hn. CeroagHsa 4esioBe4eCcTBO BCTYNWI0 B NEPUOL
cTpemMuTensHonm ypbaHusaummn. Ha mecte He6ONbLINX NOCENEHNIN BbIPOC/IN
Meraropona TaMm, rge nponucxoannun, NponcxoanT, n byayT NPONCXOANTb CUSIbHbIE
3emMneTpaceHus.

YCNo)XHeHne ropoackon MHPPaCTPYKTYpbl, ObICTpOe nepemMeLlleHne naen mexany
ropogamm u ctpaHamm, Bcé 6onbliasg NoTpebHOCTb B UCTOYHUKAX SHEPIrUN N T. 4.
NPUHLMNNKANBHO OT/INYAOT COBPEMEHHOE BpeMs OT MpoLLSbIX BEKOB. HecMoTp4

Ha 60/bLWYI0 3aWMWEHHOCTb N0AEN CTUXNSA HAYMHaeT yrpoxkaTb BCE 6onbluemy
yucny nogen Ha nnaHeTte. EWeé cTo neT Ha3ad MUPOBOE HacesieHne COCTaBJIAI0 OKOJ10
1,5 Mnnnnappos Yyenosek, K 2015 rogy oHo npeBbicuNo 7,3 Munamnapna n obecneynTb
paBHble SKOHOMUYECKNE YCNIOBUA XXU3HU 15 BCEX, KaK U PaBHYIO 3alWULWEHHOCTb

OT CTUXNN CTAHOBUTCSH BCE CJIOXKHee.

TeM He MeHee, 6e30MacHoOe NPoXKMBaHNE BMOJIHE OOCTUXKUMO, NMOCKOJIbKY HayKa

0 3eMJIeTPACEHUSX OOCTUrla TOro YPOBHSA, KOraa ee pe3sysibTaTbl MOryT 6bITb
NPUMEHEHbI Ha NpakTuke. NMonck NpeaBeCcTHNKOB 3eMJIETPACEHUI N CO3OaHMNE CUCTEM
MX NPOrHO3a CTAaHOBUTCS Y>)X€ He MPOCTO aKTyaslbHOWM, a XKU3HEHHO Heobxoanmom
3aJa4eln B ryCToOHaCesIeHHbIX PermoHax n TaMm, rae cCocpeaoTadymBaeTcs cerogHs
NoTeHUMaN BbICOKMX TEXHOIOMMIA, MPOMbILLUJIEHHOIO U KOMMbIOTEPHOrO NPON3BOACTBA.

Yenoseyeckas LUMBUAM3ALMS HaxoanTca Mexay Cumnnnoini n Xapnbaon -
HeobXoANMMOCTbIO N AOCTAaTOYHOCTbO. OHU ABMralOT Hall MUP MO NyTK Nporpecca,
MEHSI 04HWN Yrpo3bl M ONACHOCTW Ha Apyrue.

n3Hb € 3emneTpaceHnaMmn TpebyeT HaXoOXXAEHUSA NPUEMIEMON YepTbl MeXAY
3aTpaTaMu Ha 6e30MacHOCTb U PUCKOM NoTepb OT HMX. bopbba Cc Nnog3emMHON yrpo3on
rMnoKa eule He cTasnia obwemMmnpoBon 3agaden, HO y)Ke cevyac MOXKHO BblOe/INTb MecTa,
roe CyLwecTBYIOT HernpmuemaemMble a8 BCero 4YesoBeyecTBa PUCKN NOTEPb OT HEE.

Bonpocam nccnenoBaHnsa CeMCMUYECKOW aKTUBHOCTU MJlIaHeTbl, MeTo4aM
MPOTUBOCTOSAHUSA 3EMNETPACEHUN U X poan B cyabbax noaen noceslleHa 3Ta KHUra.



OHa 6yneT nosie3Ha BCEM TEM, KTO MHTEpPEeCyeTCs nuccienoBaHnsamMm B 061acTtum Hayk
0 3emne.

BaTbip Kappbies
Mpodheccop, [OKTOP PU3NKO-MaTEMATUYECKUX HaYK
e-mail: mweb2005@mail.ru

https://sites.google.com/site/seismkantiana

YTo Takoe 3emneTpsaceHune?

Paav noaTBep>X4eHUS MoOero MHeHMsa g Mor bl 310ynoTpebuTb aBTOPUTETOM MHOMUX
MY>XeWn, KoTopble coobLwatoT, 4To B ErmnTe HMKorpa He 6biBano 3eMneTpsaceHun.
OBBACHAIOT XKe OHM 3TO TeM, 4yTo ErnneT 6yaTo 661 Becb obpasoBancs us nna...
OnHako n B ErmnTe 6biBatoT 3emneTpsaceHus, n Ha lenoce, XxoTb Beprunnim n nosenen
eMy CTOATb HEMoOABWMXHO...

Nyunn AHHen CeHeka

OkoJio 4 roga OO0 H.3. - 65 H.>.

3emneTpsaceHns NpencTasnaioT cobon noa3eMHble TONYKU U KosiebaHus 3eMHOoN
nosepxHocTn. Hanbonee onacHble N3 HUX BO3HUKAIOT N3-32 TEKTOHNYECKUX
CMeLlleHUN N pa3pbiBOB B 3€MHOW KOpe NN BEPXHEW YacTU MaHTUN 3eMn.
KonebaHuns oT HUX B BUAE YNPYrnx - CeMCMmMYeCKNX BOJIH NepenatoTCcsa Ha OrpoOMHbIe
paccToAHNA, a B6M3K OT 04aroB 3eMeTPACEeHU OHU CTAHOBATCSA NPUYMHOWN
pa3pyLwleHns 3gaHunm n rubenn nwogen.

3eMneTpACeHNsa N CBA3aHHbIe C HAMIN ABJIEHUA U3y4aeT crneumnasbHas Hayka -
cencmonorus, KOTOpasd BeaeT nccaegosaHma no caeayrowmmMm oOCHOBHbIM
HanpaBJIEHNAM.

1. 3y4yeHune npmpoabl 3eMeTPACEHUA, NHBIMU C/IOBaMU, ULLLET OTBET Ha BOMpPOC:
noyemy, Kak 1 rge oHM NpomcxoanT.



2. [NpyMeHeHne 3HaHUN 0 3eMJIeTPACEHNAX 18 3alWUTbl OT HUX NMyTEM MPOrHo3a
BO3MOXXHbIX B TOM WJIN MHOM MeCTe CeNMCMNYECKUX YAAPOB B LLeNsaxX CTpouTeNbCTBa
CTOMKUX K UX BO3LENCTBUIO KOHCTPYKLNN N COOPYIKEHUN.

3. I3y4yeHune cTpoeHnda 3eMHbIX Heap v pa3Beaka MeCTOpO)K,EI,eHI/IVI MnoJs1e3HbIX
NCKOMaeMbIX C UCMOJSIb30BAHNEM CENCMUYECKNX BOJIH OT 3eMJ'IETpF|CGHI/IVI
N NCKYCCTBEHHbIX CENCMNYECKUX NCTOYHNKOB.

Cencmonorunsa nccnenyeT BCe SABNIEHUSA TaK UIN MHaYye CBA3aHHblE C BOSHUKHOBEHUNEM
3emMneTpsceHuin. Nos3ToMy n3yyeHme Npmpoabl MNOA3EMHbIX YAAPOB NPONCXOANT
Ha CTbIKE MHOIMX HayK - reosiornu, reopmnsnkn, PUsnkKu, Xmummmn, 6uosnorumn, NCTopumn

N Opyrux.

Bnaronaps CeNCMosIorum packpbiTa TalHa CTPOEHMS 3eMJIN U YCTAHOBJIEHbI MTaBHbIE
rpaHuUbl pa3nena B eé Heapax - Kopa, MaHTUsS N a4p0. BbISCHEHO, YTO MOMMMO
NaHHbIX 06 UCTOYHMKE - 04arax 3eMNeTpPsiCeHUN, CENCMNYECKNE BOJIHbI HECYT
NHoOpMaLumio 0 cpeie, Yepe3 KOTOPYH OHM pacnpoCcTpaHaTCs. MeToabl
CEeNCcMoIorMn NCNosb3yoTcs AN nccnenoBaHua ctpoeHus JlyHbl 1 Mapca.

Cencmosiorna Nno3Bosinia NOHATb NpUpoay 3eMneTpsaceHni, pa3paboTaTb HOBbIE
TEXHOJIOMr NN CTPOUTENbCTBA CTOMKUX K MOA3EMHbIM ylapaM COOPYXXEHUN N MHOroe
apyroe. OQHaKo NepBble Waru 3Ton Haykn He Bblin nerknmn. Motpebosanock 6onee
CTa neT, 4Tobbl CBSA3aTb NPUPOAY 3eMSIeTPACEHUN C BO3Oy)XgaeMbiMUN MK
CenCMNYeCKNMN BOJTHAMU N OKOJI0 NATUOECATU NeT ANd nosayyvyeHmsa obuwero
npeacTaB/eHNsA 0 BHYTPEHHEM YCTPONCTBE 3eMIN U XapaKTepe pacnpocTpaHeHus

B €€ HeJpax CeNnCMNYECKUX BOJIH.

B XVIIl Beke [)XoH Mn4yenn nepsbiM NPennosioXXni, 4To 3eM1eTPACEHNSA Bbi3bIBalOTCH
NMPOXoXXAEeHNEM Yepes3 3eMHYI0 KOpY YyNnpyrux BosiH. Ero naes onepenunna spems,
noAroToBMB NOYBY AJ1 BOCMPUATUSA NPONCXOAALLNX B 3EMHbIX HepaX NpoLeccos

Ha OCHOBe onbITa. MNblITasgCb 06BACHNTL 3eMNeTPACEHNSA B TEPMUHAX HbIOTOHOBCKOW
MeXaHWKW, OH NpoaHann3npoBas nNokasaHusa ovyesngues, u onybnankosan B 1760 rony
KHUTrYy «MpefnonoXxeHus o NpuiYnHax BOSHUKHOBEHUSA 3eMsieTpsAceHUin n HabnwgeHns
3a 3TUM PeHOMEHOM>».

MuTyenn coBepPLUEHHO BEPHO 3aKJIIO4Y1J1, HTO 3eMJIeTpACEHNA 3TO «BOJIHbI, Bbi3BaHHbIE
OBV>XeHneM nopomn, HaxoaAawnxcd B MMNAX rnog noBepxHOCTbiO 3eMJ1N>». OpHako ero
06BbACHEHME 3TUX ABUXKEHUNN 6a3I/IpOBaJ'IOCI:> Ha HEBEPHOM yTBEPXAEHNN O B3PblBaX



napa, BO3HMKAKLLMX MPU CTOJIKHOBEHMUWN NOA3EMHbIX BOJ C MOA3EMHbIMU Xe
noxxapamm. Mutyenn Takxxe caenasna abCcontoTHO BEPHbLIN BbIBOA O TOM, YTO, KOrAa
MPONCXOOUNT ABUXXEHWe Nopod NoJ OKeAaHNYEeCKUM OHOM, BO3HUKAET BOJIHA LlyHaMWU
N 3eMneTpsicCeHne.

MuT4yenn yTBep>XAas, 4To €CTb ABa TUMa BOJIH, Bbi3bIBAOLLMNX 3eMeTpACEHNS, 1 Bbin
Helanek OT UCTUHbI. MNepBbIf N3 HUX «TpeMopHoe» KosiebaHne BHYTpU 3emnn,
conpoBoXKaatoLeecs BOJIHO0O6pa3HbIMU MOAHATUSAMM Ha €€ NOBEPXHOCTU. M3 3Toro
MuT4yenn caenan BblBOA, YTO CKOPOCTb ABVXXEHUSA BOJIHbI MOXKHO OMNpenesnTb

No BPEMeHM ee NMpubbITUA K pasIMyHbIM TOYKaM Ha 3eMHOW NoOBepXHOCTU. OH CcTan
NepBbIM yYEHbIM CAENMaBLUMM NOAO0OHbIN pacyeT, XOTS N HE 3HaJ1 0 TOM, YTO CKOPOCTb
CENCMUYECKMX BOJIH BapbMpyeTCs B 3aBUCUMOCTW OT TUMa FOPHbIX NOPOA, Yyepes
KOTOpPbI€ OHW NPOXOasT.

Mo ceBnpgeTenbcTBam oveBupues JinccaboHckoro semneTpsaceHna 1755 roga Mutyen
OLLEHWN1 CKOPOCTb cencMmyeckmx BosiH B 1930 KM/4. OH Takxxe NpennosioxXui, 4To
MeCTOMNOJIOXKEeHMEe LLeHTpa 3eMIeTPACEHMNA Ha NOBEPXHOCTN 3eMJIn (TOo, 4TO cenyac
Ha3blBaeTCA 3NNLUEHTPOM) MOXKHO onpenesnnTb NyTEM CONOCTAaBNIEHNSA OaHHbIX

0 BpeMeHu npmnbbiTna konebaHnm B TO NI MHOE MECTO. DTOT MeTOoA CTasl OCHOBOW
CoBpeMeHHbIX crnocoboB onpegesieHUs aNMUeHTpa, XoTsa MuTyenn ncnonb3oBan
HeBEpPHbIN NMPMEM ONa pacyeTa anuueHTpa JInccaboHCKOro 3eMneTpsiCEHNA Ha OCHOBE
cBMoeTenbCTB O HarnpasieHUU LyHaMN.

HOBbIN CKA4YOK B pa3BUTUN CENCMONOrNM NpousoLwlen B cepeannHe XIX seka bnarogaps
PobepTy ManneTty. OH B Te4eHne AByx gecatunnetuin cobmpan naHHble

06 NCTOpPNYECKMX 3eMNETPACEHMAX U MPOBOANA HAaTypPHbIE SKCNEPUMEHTbI. ManneT
COCTaBWJ1 KaTasior MUPOBOMN CENCMUYHOCTU COCTOALWMNN U3 6831 3eMneTpscCeHnN.

Mo Ka>KaoMy U3 HUX MPUBOAUINCE AaTa, MECTOMOJIOXKEHNE, YNCI0 TOJIHKOB,
BO3MO>XHOE€ HanpasJieHne, NPoA0JIKUTENbHOCTU KosiebaHuin 1 nx nocnencTeusx.

B 1858 rogy 014 nsy4yeHuns CUibHOro semsieTpsceHms ManneTt coBepLin
nytewecTtBue B Heanosnb. OH nccsenosan Bbi3BaHHbIE UM pa3pyLUEHNS U COCTaBUII
MepByt0 B MUPE N30CENCMUYECKYIO KapTy. MeCTa Co CXOXXNMU paspyweHunaMmm Mannet
COeaUHWI INHUAMW, U BblOENN 30HY rae 3eMeTpsiCeHMeE NPosSBUIOCL C HanbonbLuen



cunon. C HEKOTOPbLIMU YyYLLIEHUAMU 3TOT METOA UCMNOJIb3YeTCsA U CerogHsa ons
KapTUPOBaHUSA NMPOSIBJIEHUI 3eMNETPACEHUN HA MOBEPXHOCTU 3eMIN.

ManneT npuaasan 6onbLoe 3HaYeHMe HarnpasieHUo NageHns o6 beKToB N TUNaMm
nedopmaumm B 3gaHnax. OH NCNoNb30Bas UX KaK MHANKATOPbl XapakTepa
nposiBsieHNA 3eMneTpaceHns. Ha camom gene ocobeHHoOCTU aedopmMaLmm BO MHOMOM
obycnoBnmBaeTCsA He TOJIbKO CUJION KosiebaHUin, HO KOHCTPYKUMEN 34aHnsA. Tem

He MeHee, KapTbl ManneTa NO3BONAN HAXOAUTb SMNULEHTPbI 3eMJIeTPSACEHNN

N CpaBHMBaATb MacwTabbl paspyLleHun.

Mannet onsg LOKYMEHTUPOBaHUSA pa3pyLleHNin NCNOJIb30Basl HOBYIO AJ19 CBOEro
BpeMeHn TexHuKy oTorpacdun. loknan o cBOMX nccrenosaHmsax ManneTt noarotTosui
B ABYX TOMax Aansa Koponesckoro obwecTtsa. B 1862 rogy oH onybsmnkoBan cTaTblo
«Bennkoe HeanosnunTtaHckoe 3emMsieTpsceHne 1857 roga: OCHOBHbIE 3aKOHbI
HabnaaTebHON CENCMONOr NN,

HecMmoTpsa Ha peBOJIIOLUMOHHOE 3HavYeHne ngen ManneTta no4Tn Ao KoHua XIX Beka
TOP>XXEeCTBOBaJI0 06bACHEHME 3eMNETPACEHNI NOA3EMHBLIMU BYIKAHNYECKUMU
B3pbiBaMun. OHO 6bIN10 caenaHo AnekcaHgpom NymbonbaToM. Kak n apeBHerpeyvyeckummn
nctopuk n reorpac CrtpaboH NymbonbaT paccMaTpuBas ByJiKaHbl Kak
npenoxpaHuTesibHble KJlanaHbl 3eMJIN U «...B TeX MecCTaX, rge 3Tu KJjanaHbl OTKPbIThHI,
TaM HanNps>KeHus BYJIKaHUYeCKnx cun cnabee, HeXxxenn Tam rae Nx HeT».

Mannet onybanKoBan KapTbl MUPOBOW CEMCMNYECKON aKTUBHOCTU, BNEpBbIe
Harn1sa4HO NPOUINCTPUPOBABLLME TOT (PaKT, YTO 3eMNETPACEHNSA KOHLEHTPUPYIOTCS
B OMOSACbLIBaOWMX 3eMt0 Y3KNX 30HaX. O6bAcHeHMe 3ToMy haKTy Obls1I0 HangeHo
TONbKO B XX BeKe.

Yepena pa3spylumTenbHbIX 3eMneTpsaceHnin koHua XIX n Ha4ana XX BEKOB
cnocobcTBOBasa TOMY, 4TO B cTpaHax EBponbl, Poccuun, CLUA n AnoHnm npuctynunn
K cucTeMaTu4eckmm HabnwgeHnsaM 3a 3eMneTpsaceHnsmMmn. boiin cocTaBneHbl NepBble
KaTaslorv MHCTPYMEHTAaJIbHO 3aperucTpmpoBaHHbIX 3eMNeTPACEHUN, NOCTPOEHDI
KapTbl pacnpeneneHns nx o4aros. 3TO NMO3BOJINJIO YCTAHOBUTb CBA3b Mexay
3eMJIeTPACEHNSMN U TpaHChopMaLnen BewecTBa Ha MNOBEPXHOCTU U BHYTPU 3eMJIN.



CTanm NOHATHbI NPUYNHbI Pa3pyLUEHNSA 30aHNIA, N NOSBUIACh BO3MOXHOCTb
He NHTYUTUBHO, @ Ha HAay4YHON OCHOBE BO3BOAUTb UHXXEHEPHbIE COOPY>XKEHUNS
B CENCMOOMACHbIX 30HaX.

B 1899 rogy HeMeuKuin reopunsmnk, cemcMmoaior dMmnib BuxepT npennonoXxun, 4To
dukKcnpyemble Ha cencMorpamMmme NpoJosibHble P 1 nonepeYyHble S cencMmyeckmne
BOJIHbI MMeKT rnybnHHoe nponcxoxgeHmne. NHbiMn cnoBamm CBS3aHbl C UICTOYHUKAMU
B Hegpax 3emnu. MNMpoLusio ewe HeCKOIbKO J1IeT, U 3Ta TOYKa 3peHuns nosy4dumsna
Bceobuiee npu3sHaHme. CTana NoHsaTHa obuias KapTuHa Bo3byxaeHns

N pacrnpocTpaHeHNa CeNMCMNYECKNX BOJIH B Hegpax nsiaHeThl.

B 1906 rogy BuxepT UCTONKOBa NPOMEXYTOYHbIE FPYMMbl BOJIH HA CENCMOrpaMmme
KaK OTPa>XeHHble OT 3eéMHON NOBEPXHOCTU, @ aHrNMYaHuUH AnkcoH Onaxam (Onrpem)
Mo XapakKTepy pacnpoCcTpaHeHUsa S-BOJIH NpennosioKna CywecTBoBaHME Yy NJaHeThI
BHYTpPeHHero aapa. Nos»xe oHo 661710 NOAPa30eNeH0 Ha BHELLHEE « )XNOKOoe»

N BHYTpPEHHee «TBepnoe» A4po0.

B 1907 rogy HeMeuKkuin reopmnsmnk n cemcmonor Kapn Lennpuuy gokasars, 4To
n3y4vyeHne aMnanTya CENCMNYECKUX BOJIH MO3BOISIET CYANUTb O BHYTPEHHEM CTPOEHUN
3eMnu.

B 1909 rogoy xopBaTCKuUN reom3nk n cemcMmosnor AHapen MoxopoBnymnY obHapyxun
rpaHuLy Mexxay 3eMHOMN KOPOoW 1N nexalwen nog Hem MaHTUuen.

B 1913 rogy nporpecc B 061aCTn reosiorn4eckmnx nccnenoBaHunmn

N MHCTPYMEHTa/lbHble CENCMMNYECKNE AaHHbIE MO3BOJININ aMEPUKAHCKOMY
cencmonory beHo lNytteHbepry chopmynmposaTh obLiee npencTaBaeHmne
O BHYTPEHHEM CTPOEHUN 3eMJINn.

KapTa mmnpoBon cencmmyHocTtn Pobepta ManneTta, 1854 roa.

B 1936 rogy natckum reomnsnk, cemcMosior n npenogaBsaTtesib Koponesckoro
obuwecTBa B JIoHAoHe NHre JleMaHH No faHHbIM CENCMUYECKMX CTaHLMN
EkaTepunHbypr n MpkyTck obopynoBaHHbIX cencMmorpadamm MNonuubiHa yCcTaHOBMUA



CyLLeCcTBOBaHMe y NaHeTbl BHYTPEHHEro sapa. Ho ToNbKo CrycTa NATbAECAT NeT
AMEPUKAHCKUMN N PPaHLY3CKUMMN YYEHbIMU J0KA3aHO, YTO TBEPAOE 3eMHOE AP0
COCTOMUT M3 XKEeNie3a N HUKENS, a ero AnaMeTp COCTaBNAET 2,4 ThICAYMN KNJIOMETPOB.

B 2005 rogy cencmonorun ns CLLUA n KaHaabl NpULAnN K BbIBOAY, 4TO S4P0 3eMN
BpawaeTcsa bbiICTpee, 4EM ee MaHTUSA U KOpa, Aenasd NMWwHNm obopoT BOKPYr CBOEN
OCU NPUMEPHO pa3 B TbiCAYY NeT.

B 2013 rogy y4eHble n3 ABCTPaJIMNCKOro HaUMOHaNIbHOIro yHUBepcuTeTa
0OHapy>XWnun, 4TO AAPO Hallen NNaHeTbl, YaCTO PACCUHXPOHU3NPYETCHA C OCTallbHbIMU
YacTAMN 3eMan U Ha4YMHAeT BpaLlaTbCA € bonbwen nnm MeHbllen CKOpoCTbIO.

CaMbI BEPXHUW CJIOW 3EMHOIO Wapa rnosy4yns HassaHme 3eMHOU Kopbl. OHa
noapasnenaeTcs Ha ABa OCHOBHbIX TUMNA: MAaTEPUKOBLIN U OKeaHn4eckni. lNoa 3eMHoun
KOPOW pacrosioXeHa packaséHHas MaHTMUA TOJLWMHOMN OKO0 Tpex ThiCay
KMJIOMETPOB.

B 3eMHOM KOpe U MaHTUK TeMnepaTypa NoBbIWaeTcs ¢ rnybnHon. 3 MmaHTun

K AHEBHOW NOBEPXHOCTN NOAHMMAETCs TernJoBOMN NOTOK, B HECKOJIbKO ThICAY pas3
MeHbLUINIK, 4eM nocTtynaeT oT ConHua. 3aecCb TemnepaTypa HefoCTaToOYHa AN
MOJIHOrO pacrnsassieHNs ee BelwecTsa. [log MaTepukaMmum oHa AOCTUraeT OKOJI0
700 rpapycos no Lenbcuio.

Hu)xe MaHTUKM 3aneraeT 3eMHoe a4p0 € paanycom B 3470 KnnomeTpos. B HEM
TemMnepaTypa [OCTUraeT aCTPOHOMUYECKUNX BEJINYUH - 00 NATU ThiCAY rpadyCcoB
rno Llenbcuto, a BewwecTBso Haxo4UTCA B pacnjiaB/JIeHHOM COCTOAHUMN.

N3-3a pa3HbIX PM3NYECKNX CBONCTB MaTepuana, N3 KOTOpPOro COCTOUT 3eMHOW Lwap,

C rnybnHoOM N3MEHAITCA CKOPOCTU pacnpoCTPaHEHNS CENCMUYECKNX BOJIH. I3yYeHune
0cobeHHOCTEN NPOXOXKAEHNSA CENCMNYECKNX BOJTH Bbl3BaHHbIX 3eMIETPSACEHNAMU

1 B3pbiBaMM NO3BOJINIO NOJYHYUTb NpencTaBsieHne 0 BHYTPEHHEM CTPOEHUN 3eMIN.

B cemcmMmonornm MHoroe B3aMMocCBsA3aHo. Tak, n3y4dyad MeCtTa BO3HUKHOBEHWA
3eMJ'IETpF|CGHI/II7I, y4Y€Hbl€ BbIACHWUJIN BHYTPEHHEE CTPOEHNE 3emMnun, a 3aTeM TO, 4YTO ee



HeOpa HaxoAsTCs B HEMpPepbiBHOM ABMXeHUW. N3yYyeHune XxapakTepa 3TUX OBUXXEHUN
NPUBEIO K MOHMMaHMIO NMpoLecca TpaHChopMaLu M BeLeCcTBa BHYTpU

N Ha NOBEPXHOCTM NJaHeTbl. 3TO NO3BOJINIO NOCTPOUTL Moaenn ans obbscHeHUN
XapakKTepa NpoTeKaLlWmX B eé Heapax PU3NKO-XMMUYECKMX NpoLLeccoB. B cBoto
oyepenb OHU MPUBENN K MOHMMAHUIO MPUYNH CEMCMNYECKON aKTUBHOCTW MJIAHETHI.

CencMmonornsa nsy4vaeT 3eMJIeTPACEHUS N X CBSI3b C MpOLEeCcCcaMu, MPOUNCXoaAALWMNMUN
BHYTpM 3emMnn. MeToabl U faHHble CENCMOIONMN UCMOMb3YIOTCA ONS UCccaenoBaHnsa eé
BHYTPEHHEro CTpoeHuns, NPOn3BoACTBA OLLEHOK CENCMUYECKOM OMacHOCTM B TOM U
WHOM MecCTe, MOUCKa MeCTOPOXXAEHNN NOSIE3HbIX NCKOMAEMBbIX.

3HauynTeNnbHbIV BKNa4 B cencmosiornto sBHecnn . Mutyenn, P. ManneT, >X. MunH u X.
Dxedpuc (Bennkobputanus), b6.6.NronuubiH (Poccus), 3. BuxepT n b. N'ytteHbepr
(Fepmanung), K. bynneH (Asctpanug), ®. Omopu, A. mamypa n K. BagaTtu (AdnoHus), A.
MoxopoBunyiund (KOrocnasus), b. N'ytenbepr, Y. Puxtep (CLUA), KO. PusHmn4eHko (CCCP)
n MHOrne gpyrue.

3emneTpaceHunsa: LUndpsl n @akThbl

CamMoe cunbHoe 3emneTpsceHne XX Beka npousowsio B Yunam B 1960 roay
Cc MarHntyponm 9.5 no wkane KaHamopu (no wkane Puxtepa maruntypna 8,3).

CaMoe cMepTOHOCHOe 3eMsieTpsAceHne npounsowso 23 aHBapa 1556 roga B Kutae
B NpoBMHUNN WsHbCK. CHMTaeTCH, YTO OHO YHEeCs10 XXU3HU 0K0J10 830 ThICAY YesioBeK.

CaMoe Tparun4yeckoe rno nocneacTemaM 3emneTpsaceHme XX Beka nponsoLwsio B Kutae
B 1976 rogy. OHo nmeno marHutyay 7,8 no wkasne Puxrtepa 1, No pa3HbIM OLeHKaM
YHecs10 XX13Hu oT 240 0o 670 ThiCAY YenoBeK. IKOHOMUNYEeCcKUn yuiepb onpenenéH

B 6 Mmnninapnos gonnapos CLUA.

Camoe Tparmyeckoe rno nocseacTBMAM 3eMNeTpsCeEHNE Ha TeppuTopmmn bbiBLLIErO
CCCP npowu3sowso B 1948 roay B panoHe Awxabana (TypkMmeHuctaH). OHO nmeno
MarHuTyay 7,3 no wkKane Puxrtepa, 1 YHECs10 XXN3HU OKOJ1I0 COPOKa ThICAY YesI0BEK.



CamMoe Tparun4yeckoe 3emsieTpsaceHme Ha Tepputopun Poccnnckonm degepaummn
npownsowno Ha CaxannHe B nocesike Hepteropck B 1995 roay. OHO yHEC/10 XXU3HU
2068 4enosek.

Camoe Tparunyeckoe 3emneTpsiceHme Havana XX| Beka npou3owno 26 gekabps
2004 ropga B KOro-Bocto4Honm Asmun. OT Hero n nocanegoBasBLUEro 3a HAM LyHaMy
norn6s10 oKo10 232 ThICAYM HYenoBeK. B X Yncne okasaancb HECKOJIbKO ThICAY
TYPUCTOB M3 €BPOMNencKnx cTtpaH. [10 Hero caMblM KPpOBaBbIM CHUTAIOCh LlyHaMM
B AnNoHnn yHecwee B 1896 roay XM3HU 27 TbICAY Yel0BeK.

Camoe CUIbHOE U3 BYJIKAHUYECKNX 3eMNETPSACEHUI HA NaMATU YeJI0OBEKA NPOM30LLIIO
B VIHOOHE3UM Npu U3Bep>XeHun ByikaHa KpakaTay B 1883 roay.

Camoe cunbHoe obBasibHOe 3emeTpsaceHue npousowsio B 1974 roay, korga
CO CKJIoHa xpebTa BukyHaek B NepyaHCKX AHOax B LOJIMHY pekKn MaHTapo C BbICOTbI
noYTN OBYX KMaoMeTpoB obpywmnocs 1,5 munnvapna kybomeTpos ropHoOM nopoabi.

CamMoe cnnbHoe Ha NaMATU YesioBeKa yaapHoe 3emneTtpsaceHue nponsowwso 30 noHs
1908 roga oT nageHnsa TyHrycckoro meteoputa. Cencmmyeckmne KosnebaHusa oT ero
B3pblBa 3aperucTpuposanu cencMmorpadbl pkyTcka, TawkeHTa, Tounmcu n Nexs.

Camoe npoao/mkuTenbLHoe 3emneTpsaceHue npounsowno B CpeanseMmHoMmopbe (KOXXHasd
peumns) B BUOE MHOXECTBa CEMCMNYECKMX ToN4KoB. OHO Havasnocb 29 nong

1870 ropna v 3akKoH4YKI0Cb B aBrycte 1873 roga. lNponsowno 86 TbiCAY TONTYKOB,

13 KoTtopblix 300 BbI3Ba/IV pa3pyLUeHUs.

CaMas cMepTOHOCHas B UCTOPUN XKeJle3HOA0POXKHasA KaTacTpoma nponsoLusia ns3-3a
3emnieTpaceHns 26 gekabpsa 2004 roga. BeizBaHHOe M MerauyHamu obpywimnnacb
Ha nacca>kmpckmm noespg «The Queen of the Sea» wenwnn n3 Konombo B KyYpopTHbIN
ropop Nanne. U3 1,7 TbicAY NacCa>XMUpOB CNacslIoCb TOJIbKO HECKOJIbKO 0EeCATKOB
YyesloBekK.

Camoe Mol HOe UCKYCCTBEHHOE BO34EeNCTBME Ha 3eMJie OCyLLeCTBJIEHO Npu
ncnoiTaHnax B CCCP TepmosiaepHon 6ombel AH602 (Llapb-bomba). MowHOCTL B3pbiBa
cocTtaBwia oT 57 00 58,6 MeraTtoHH B TPOTU/IOBOM 3KBMBaJIeHTe. Bbi3BaHHbIE UM
CencMun4eckmne BOJIHbl TPU pa3a 0bOrHy M 3eMHOW LWap



CaMble MOLLHble 3apernCcTpMpPOBaHHbIE CENCMNYECKMMUN CTaHUNAMKU KonebaHus
OT 3aMnyckKa pakeTbl Bbi3Bas CTapT «CaTypH-5» oCyLecTBNEHHbIN N0 NporpaMmme
aMepUKaAHCKUX NYHHbIX MUCCUNA.

CaMbI KPYMHbIA SKOHOMUYECKN yuepb XX Beka Bbi3BaJl0 3eMeTpsaceHmne
Ha TaneaHe 1999 roga - 0KoN0 CTa Munnmapaos gonnapos CLUA.

Cambint 60nbLION B MUpe ropo XX BeKa C HacesIeHNEeM MoYTn 26 MUJIMOHOB YeoBEK
PacrosioXXEeHHbIN B CENCMUYECKN OMNACHOW 30He - MexuKo, cTonmua MekKCcuku.

Camoe 60s1bLLIOE KONNYECTBO 3eMNETPACEHNI NPONUCXOANT Ha rnybuHax oo 70 KM
OT 3eMHON NMOBEPXHOCTM.

Cebiwe 70% BCen 3HePrnm 3eMneTpaceHnin BblAeNAnTCSA CUIbHbIMA
3eMJIeTPACEHNSAMN C MAarHUTYAOW OT 7 1 Bbile Mo WKane Puxtepa.

Cebilwe 75% BCen sHeprun BbigenaeMomn npu 3eMaeTpsaceHnax Ha 3emne
MPUHAANEXNT NOBEPXHOCTHLIM 3eMNIETPACEHUAM U TONbKO 3% rnybokum, T.e.
C o4aramm nexkawmmm Hmxe 300 KM OT 3€eMHOW NMOBEPXHOCTMN.

Camble rnybokune o4aru 3emnetpsceHuin (4o 720 KM) paCnosioXKeHbl Ha TeppuTopun
NHpoHe3nn.

Camoe 6osbwoe 4ncno (75%) NoBepXHOCTHLIX 3eMNeTPACEHUI C rNybuHom oYara
0o 70 kKM, 90% 3emneTpsaceHunn ¢ rnybuHonm ovara go 300 kM n Bce rnybokune
(Ha4ymHaga ¢ 300 KM) BO3HUKAOT B TUXOOKEAHCKOM TEKTOHUYECKOM KOJibLie.

Camoe 6osblioe 4mncno (okosio 80%) 3emneTpAaceHUn NPONCXOAAT Ha AHE OKeaHOoB
n ToNbkKo 20% Ha MaTepuKax.

Camoe 6osibwoe 4Ynucno 3emneTpsaceHuin (75%) nponcxoanT No rpaHuLaMm
TuXooKeaHCKON nuTocepHON NAnTbl, 22% - B ANbNUNCKO-I MMananckom
CencMnYecKoM nosice N ToNbKO 3% BO3HMKAET B npejenax cpeanHHO-OKeaHNYeCKnx
NOAHATUN U BO BHYTPEHHUX HacTAaX INTOCKHEPHbIX MANT.

Camoe 60/bLIoe HYMCNOo YenoBevYeCcKnx XXepTB (No4Tn 75%) oT 3eMneTpsaCceHnin B Mmmpe
npmuxoanTca Ha AnbnNMnNcko-rmmananckmm cencMmmyeckum nosac (AgpraHmncrtad, MHans,



NpaH, Kntan, NMaknctaH, Typuna n T.4.).

Camas 60/bLUas BO3MOXKHAA BEIMYNHA 3eMNeTPSACEeHMs Mo LWKaJsie PuxTepa paBHa
MarHuTyne 9. OHa HM pa3y He Habnganack 3a BCO UCTOPUIO YesI0BEeYeCTBa.

Mo wkKane KaHaMmopu y4nTbIBaOLLEA CENCMUYECKUIA MOMEHT 3eMJIeTPSCeHUS
MaKCUMaJsibHas BeJINYMHA MAarHUTY bl MOXET ObIThb BbILLIE.

CamMas MMHMMasIbHaA perucTpupyemMas BesimdynHa 3eMsaeTpsaceHns no sHepreTnyeckom
wkane PaytTusaH paBHa eanHuue. 910 npumepHo B 10

pa3 MeHblle MaKCMMaJlbHO BO3MOXXHOW MarHUTY bl 3eMNeTPACEHUS MO LWKane
PuxTtepa.

CaMoe MakKCMMaJibHO BO3MOXXHOE COTpSACEHME OT 3eMJIeTPACEHNA Ha OHEBHOW
noBepxHocTn paBHO Xll bannam no wkane MSK-64. Bo3MOXXHO, Takme KonebaHus
BO3HUWKa M TOJIbKO Ha MOPCKOM [He.

BnepBbie Ha NaMATK COBPEMEHHOr0 YenoBe4yecTBa 3emneTpaceHne 26 gekabps
2004 rona y 6eperos octpoBa CymaTpa Bbi3BaJIo LlyHaMMN OT KOTOPOro nocTpaaanu
CTpaHbl PAacrosIOXKEHHbIE Ha OFPOMHbIX PAaCCTOAHUAX ApYr oT aApyra. OT Manan3sunmn
Ha BOCTOKe 00 a)pUKAHCKUX roCcyaapCcTB Ha 3anaje.

BriepBble B MUpe Ha OCHOBaHUWN COXPAHUBLLUUXCA NHOEWCKUX NpefaHnn yCTaHOBJEH
MeMopunan B MaMsAaTb O 3eMJIETPSCEHNN U LLYHaMM NOrybumBLLINX ThICAYN aMePUKaAHCKUX
nHaenues 6onee TpexcoT NeT Tomy Ha3aa. OH pacnonoxxeH B CLLUA Ha oTMenn
Cannev b3 B JInHKoNbH CuTK witaTa OperoH.

Mo4yeMy NpoucxoasT 3eMNeTPACeHns?

N3yvaowemy nobon npegmMeT 4Ype3BblHaWHO NOJIE3HO YNTATb OPUTrNHAJIbHbIE
MeMyapbl, OTHOCALLMNECS K 3TON TeMe, MOTOMY 4TO 3HaHMe ycBamBaeTcs Hanbonee
MOJIHO TOorga, Korga BUOWLb NPOLLECC ero 3apoXXKaeHus.

xenmc Knapk Makcsenn



«TpakTaT 06 35eKTpuyecTBe n marHetTmsme» 1873 rog

3eMnga CeNCMUYECKN aKTUBHA, HO 3TO €€ pyHOaMeHTasibHOe CBOUCTBO, HECMOTpPS

Ha BCIO 04EBUAHOCTb 3eMJIeTPSACEHUN, 3a HeN BbIN0 NPU3HAHO AaNeKo He cpa3ly. [ns
MOHMMaHMA NPUPOAblI 3eMNETPACEHNIN CHavYana noTpeboBanoCb 0CO3HATb TO, Y4TO
3emMnsa 3TO wWap n, cnegoBaTesibHO, Y HEE eCTb BHYTPEeHHee CTpoeHume.

Cpa3sy nocsie oTKpbITUS Wwapoobpa3Honm opMbl 3eMAN NOABUINCb COMHEHUSA B TOM,
4YTO €é Heapa OAHOPOLHbI, U CJIOXKEHbI TOJIbKO U3 BUAMMON Ha NOBEPXHOCTU NOPOAbl.
Ha 3To yka3biBana BbIbGpoLEHHAsA NP N3BEPXKEHMAX BYJIKAHOB MarMa

N acTpOHOMMYeCKne HabnogeHnsa. MatemMaTnka n aCTPOHOMUSA MOMOIJIN OLLEHUTb
obuwnin Bec nnaHeTbl, HO TaHa €€ BHYTPEHHEro CTPOeHUs ocTaBasnach
Hepa3ragaHHOW A0 Tex Nop, Noka He NosiBuiacb HoBasi HAyKa CENCMOJIONnS.

Bnaropaps cencMn4yecknm nccnenoBaHmam 6bisio JoKa3aHo, HTO Ha MOBEPXHOCTU
N BHYTPU 3eMJIM NPONCXOAUT HenpepbiBHas TpaHCcpopMaLnsg orpoMHbIX Macc
MaTepuun. Echm Ha caMon AHEBHOW NOBEPXHOCTU OHa CBSA3aHa C BO3OENCTBUEM
MpOoLLeCcCoB, NOPOXKAAEMbIX NOCTYMatoWeN Ha 3eMJ0 SIHEPrMEn CONTHEYHOI O
N31y4eHUsd, To rnybnHHbIE TpaHCOPMaLUUN U ABUKEHNSA CBA3aHbl C SHEpPrmen
BHYTPEHHUX NCTOYHUKOB. OKa3anoCb, 4TO 3eMJis NoJIHA ABUXXEHUWN, OT MeasIEHHbIX
BEKOBbIX CMELLEHUA OrPOMHbIX MacC CyLIN U MOPCKOro AHa - bpaHancencMmnyeckmnx,
N NPoOUCXoOALWNX Npu 3eMeTpAaceHnsax, bbiICTpbIX - cencMmmyecknx. OHu
BO34ENCTBYIOT Ha 3€EMHYIO KOPY, U Bbl3bIBAlOT HEMNPEPbIBHbIE BEPTUKAJIbHbLIE

N rOPU30OHTasIbHblE CMELLEHNS OTAESIbHbLIX €e Y4aCTKOB 1 6/10KOB. ITO siB/ieHUE
Mosy4YMNno Ha3blBaHNE TEKTOHNYECKOro npouecca.

MNon Bo3pencTemeM rnybnHHbIX NPoLecCoB U BHELWHUX BO3OENCTBUN B Te4YeHne
MWJIJINOHOB U MUIMapAoB neT hopMupyeTcs pesibed AHEBHON NOBEPXHOCTH,
npoucxognTt KpyroobopoT BewlecTBa. OCafo4HbIe NOPOAbl ONYCKAKTCH B 3€MHbIE
Heapa, rae npeobpas3yTCA B MarmMy, 1 BHOBb NOAHMMAOTCA TEKTOHUYECKUMU
npoweccamMmum Ha NOBEPXHOCTb.

Henpa nnaHeTbl Mo BO3AENCTBMEM BHYTPEHHUX N BHELWHUX (PaKTOPOB MOCTOAHHO
HaKanJMealT N pacTpavYnMBalOT MEXAHUYECKYIO SHEPrunt0. 3Ha4YnTeNbHasa YacTb 3TOW
SHEpPrum TepseTca npu 3emnetTpaceHnsax. Ux ponb B 3ToMm orpomMHa. Cencmmyeckas
MawmnHa 3eman «BblpabaTbiBaeT» 0kos0 5x10



I exxeronHo. CamMu e KosiebaHua oHEBHOW MOBEPXHOCTU, Kak Aoka3an B XVIII seke
O>KOH MuT4yenn, AaBAAOTCA pe3y/ibTaTOM MPOXOXXAEHUA Yepes 3eMHble Hefpa ynpyrux
BOJIH BO3HMKAIOLMX B MOMEHT pa3pbiBa CNJIOWHOCTUN FOPHbIX MOPOA B o4arax
3eMNeTpACeHnn.

OOHUM U3 KPYMHbIX OOCTVMXXEHNIA COBPEMEHHOW HayKW, MO3BOSIMBLUMX MOHATb
MarmMaTuyeckune rnpoLLecchl U 3eMNeTPSCeHUs, ABNSETCS CO3[aHNe TeOPUN TEKTOHMKN
nanT, OHa cTajla OCHOBOW AJ1 MOHUMaHUA Lenoro psaa reousnyecknx

N reosIorMYecKnx siBIEHNN - OT MarHUTHOI O MOJIs NMaaHeTbl 40 Apenda KOHTUHEHTOB.

Eweé B XVII Beke coBnageHme o4yepTaHmm beperosbiX JIMHWUA 3anagHoOro nobepexbs
AdpUKKM 1 BOCTOYHOr0 nobepexbs KOXKHOM AMEPUKN HAaBOAMIO Ha MbIC/Ib O TOM, 4YTO
KOHTUHEHTbI NepeMelatoTca. B 1620 rogy aHrnnnckuim ounnocod ®paHcmc bakoH

B KHUre «HoBbI OpraHoH» nepebiM 06paTWU/1 BHUMaHME Ha Nopa3nTesibHoe CXOA4CTBO
6eperoBon JIMHUN KOHTUHEHTOB MO pPa3Hble CTOPOHbI ATJIAHTUKMN.

B 1858 rogy ntanbsaHckun reorpad AHTOHUO CHunaep-fennerpmHn coeanHu NaTb
KOHTUHeHTOB. OH NpeanosioxXus, 4To AMepuKa eCTb He 4TO NHOe, KaK NlereHaapHas
ATnaHTuaa, oTKoNoBLaaca oT Appukn n EBponel.

B 1912 rogy meTeoponor npmeaT-goueHT Mapbyprckoro yHusepcuteTa Anbdpen
JloTap BereHep BbIABMHY rMMNOTE3y KOHTUHEHTaIbHOro gpenda. OH onybankosan
B XXYpHase «[eonorvwe PyHOway» CTaTblo, @ 3aTeM KHUT'y «BO3HUKHOBeEHuMe
MaTepUKOB N OKeaHOB». B HUX BereHep npueBen apryMeHTbl B MoJib3y TOro, 4TO

B Aa/1IEKOM MNPOLLJIOM CYLLEeCTBYOWMNE KOHTUHEHTbI bbbl 0AHON CTPYKTYpou. Ero
Teopus Bbl1 HACTONILKO PEBOJIIOLMOHHOW, YTO €€ cpa3y OTBEPrso Hay4yHoe
coobulecTBoO.

Tonbko B 1960-x rogax naesa o ABMxeHmnax B TBepaon obosnovke 3emMnm - Mobnnmnsm
CHOBa BO3poawsack. brnarogapsa nccnepgoBaHuaM penbeda v reonormm
OKeaHM4yecKoro gHa 6b110 fOKa3aHOo CyLecTBOBaHME NpPoLEeCcCoB paclunpeHns
(cnpeduHra) okeaHU4YecKom Kopbl U MOAOABUraHMA OAHUX YaCTen Kopbl o4 gpyrue
(cybaoykuunn). B 1958 roay Kapu, B 1965 roay bynnapa (1965) n Jle NuwoH (1977)
C HaY4HbIX MO3NLMN 0O0OCHOBAIN TEKTOHUKY MINT.



K KOHLY XX BeKa 6blJ10 MHCTPYMEHTaIbHO 0Ka3aHOo, YTO CKOPOCTb NepeMeLleHuns
NANT LOCTUraeT AecATU CaHTMMeTpoB B rof. Kaszanocb 6bl, 3TO HEMHOI0, HO ecnu
y4eCTb YTO FOPU30OHTaJIbHLIA pa3Mep O4HON MINTbI MOPSALAKA O4HON ThiCAYN
KWJIOMETPOB TO «BPEMS €€ XKNU3HW» COCTaBUT AECATb MUIJIMOHOB NeT. VIHbIMK
cQl0BaMu, BCA NCTOPUSA YesloBe4yeCcTBa He CONOCTaBMMa C BpEMEHHbIM MacwTabom
TEeKTOHUYECKNX MPOoLLeCcCoB NpoTeKaloLWmx Ha 3emne.

[[eoniornyeckme UsbiCKaHUA N TeopeTnyeckue pacyeTbl MokKasasau, 4To C Nepnoaom
B 500 - 600 MNNANOHOB fieT B1I0KN KOHTUHEHTa/IbHOW KOpbl cOBMpatoTCa B e 4UHbIN
CYNnepKOHTUHeHT. NMpumepHo 530 - 750 MUIInMOHOB neT Ha3ang BOKpyr KOXXHOro
rnoJsitoca CyLecTBOBasl CyrnepKOHTUHeHT NoHaBaHa. OH COCTOAN U3 COBPEMEHHbIX
MaTepukoB: Adpukn, KO>xHON AMepuKn, AHTapKTUAbl, ABCTpasnm n CybKOHTUHEHTa
NHonn. CynepKOHTUHEHTLI CyLecTBOBasn 1 B Bosiee oTAaleHHbIe BpeMeHa.
Hanpumep, cynepkoOHTUHEHT PoanHua pacnanca 750 MnnavoHoB neT Ha3ag.

Mocne pe3Koro ABM)XeHNA Ha CeBep B 3NOXYy KaMeHHOYroJibHOro nepuoga oKoJso
360 MnnnnMoHoB neT Hasand [oHABaHa coeguHMACh C CeBepOaMepUKaHCKO-
CKaHONHABCKMM MaTepuKoM, obpa3oBaB rMraHTCKUN NPOTOKOHTUHEHT lMaHres.
MpnmMmepHo 180 MUANNOHOB NeT Ha3ah, B OPCKUA nMepuon, OH PacKoJ10/1Cs

Ha FoHOBaHY N CeBEPHbLIN KOHTUHEHT JlaBpa3uio.

Ewe 30 MnnamoHoB neT cnycTd FoHABaHa Havana pacnagatbcsa n obpa3zoBannchb
COBpeMeHHble KOHTUHeHTbI: EBpa3und, KOxxHaa n CesepHaa AMepuku, Appuka,
ABCcTpanna n AHTapkTuga. B pesynbtate gasneHuns Appukn Ha EBpony BO3HUKN
Anbnbl, a cToNKHOBeHUe Hannm n Asnun cospano 'vmmanawu.

B byoywemM KOHTUHEHTbI cobepyTcsA B CYNepKOHTUHEHT C Ha3BaHMeM locnenHas
MNaHres wnu MaHresa YnbTtuma. MaHrea Ynbtuma 6ynet Ha 90% NoKpbITa NYCTbIHAMMU,
a Ha ceBepo-3anaje 1 Iro-BoCTOKe CyNnepKOHTUHEHTa pacrnosioxaTtcs bonbLlune
ropHble uenu. C aTon Teopmen nepecekaeTca Teopmsa 06 AMasmm - KOHTUHEHTE

n3 Eepa3snm n CeBepHon AMEPUKN, KOTOPbIA CTaHET sapoM byayuiero
CYNepKOHTUHEHTA.



Bnarogaps TEKTOHMYECKOMY MNpoLeccy B Heapax 3eM/iM HENPEPLIBHO HaKanJMBaTCS
MexaHu4ecKme HanpsKeHns. B MOMeHT npeBbIlUeHNss UMW MPOYHOCTUN FOPHbLIX MOPOL,
NPONCXoOAaT BbICTpble TEKTOHNYECKNE MOABMXXKIN BellecTBa Bbi3biBaloLwme

Ha NOBEPXHOCTMN 3eM/in 3eMmneTpsaceHns. OHM Hanbosiee KOHTPACTHbI MO rpaHMUaMm
TEKTOHUYECKMX NAnT. MNMponcxoaawmn 3gecb npouecc HakonaeHns n cbpoca
Hanps>XeHnn obycnaBanBalOT UX CENCMUYECKYIO aKTMBHOCTbL. OTClofa cTasia fCHa
3aKOHOMEpPHOCTb, OTMeYeHHas ewé ManneToM. 3eMNeTpACeHUSa rpynnmpytoTcs

B OrnpefesieHHbIX 30HaX, T.H. CEeMCMNYECKMX NoAcCax, COOTBETCTBYIOLLMX FPaHMLLaM
KPYMHbIX TEKTOHUYECKUX MJINT.

CMelleHne MacCUBOB BeLLECTBA B 3€MHbIX HeApPax Npu CUJIbHbIX 3eMIeTPSACEHNAX
COCTaBJISIeT BCEro HECKOJIbKO CaHTUMeTpPoB. O4HAKO Npu Pe3KoM rnepemMeLLeHnmn
MUINMAPA0B TOHH NOPOAbl AaXKe Ha Takoe HeboJblLoe PpacCTOsIHME BblOENSeTCS
OrpoMHas 3Heprusa. YacTb ee NAeT Ha reHepaunto ynpyrmx BOJIH Bbi3biBatoLLMX

Ha NOBEPXHOCTM CENCMMYECKME yaapbl, Apyras Ha pasnnyHble PU3NKO-XUMUYECKne
npouecchl. B6AM3mn oT MecTa NoABUXXKM - o4ara 3eMeTpsiCeHUA CENCMUYECcKoe
BO34eNncTBMe Hanbosiee BENMKO N 3€MHAA NOBEPXHOCTb AedopmupyeTcs. Ecnm Ha Heln
Pacrono)XeHbl HEMPOYHbIE COOPYXXEHUS OHU MOFYT ObITb MOBPEXAEHbI NN
pa3pyLUEHbI.

To4Ky, B KOTOPOW Ha4YMHaeTCsd NoABUXKKA B 3eMHbIX Heapax, NPUHATO Ha3blBaTb
(POKYCOM UM FTUMOLEHTPOM 3eMneTpsaceHnsa. E€ npoekumnsa Ha 3eMHY0 NOBEPXHOCTb
Ha3blBaeTCA INULEHTPOM, a KpaTyanlee pacCToOsHNE MeXay TMMOLEHTPOM

N AHEBHOM NOBEPXHOCTbLIO NPUHMMAETCA 3a rnNybnHy nosoXeHns ovara
3emnieTpaceHnsd. Obnactb NposiBneHns Hanbonee cUbHbIX KonebaHNm NMeHyeTCs
aNMNUEeHTpPasIbHOM 30HON. EE pa3mepbl onpenensaoTca rnybrnHOM NosoXKeHns ovara

N 3Heprmnen 3eMseTpaceHuns.

3eMneTpsaceHmnsa oTanyaTca mexay cobom Nno o6beMy BOBJ/IEYHEHHbIX B ABMXKEHNE
MacCMBOB Mopoabl, rnybnHe o4ara n MeCToOHaxoXXOeHU0 Ha KapTe. YTobbl oTanYaTh
3eMJIeTPACEHNS APYr OT Apyra NCMNoJIb3YTCA pa3finyHble KOCBEHHbIE CNOCO6bI
N3MEPEHUSA NX DIHEPrUKN. DTO NOHATHO, BeAb HENOCPEACTBEHHO U3MEPUTb
BblAENMBLUYIOCA NPU 3eMNETPACEHUN SHEPTUIO BPAA N KOrga-HMbyob yaacTcs.
MO3TOMY MCNONBb3YIOTCS MOJZIYYEHHbIE MO XapaKTepUcTUKaM 3aperncTpupoBaHHbIX

OT HUX CENCMUYECKMX BOJH OLEeHKW. LLUNPOKO pacnpocTpaHeHbl MarHNTYOHbIE LWKasbl
(cnoBO MarHuUTyna npPom3oLsIo OoT JJIATUHCKOro «magnitudo» T.e. Besin4ynHa). OHU
OCHOBaHbl HA U3MEPEHNN IHEPTUUN U3NTYHEHHbIX 04aroM 3eMneTpsaCceHns
CENCMUYECKNX BOJIH C YH4ETOM PacCTOAHMSA OO Hero n Tuna.



B 1935 rogy Yapsib3 Puxtep 4ns CpaBHEHUS 3eMNEeTPACEHUN MO UX SHEePruu
npennoxun 6espasmMepHyto IorapumMuyeckyto LWKaay U3BeCTHYI0 Kak «Lkana
PuxTepa». 3a Hy/IeBYIO TOYKY OTCHYETa B HEl NMPUHATa aHeprus, Heobxoammas ans
nogbeMa rpysa BeCoOM ecsTb TOHH Ha BbICOTY B oguH MeTp (10000 kr/m).

Mo wKane Puxtepa 3eMneTpAaceHNs MOryT UMeTb MarHnTynbl (0bo3HavaeTcs
NaTUHCKOW BykBon «M») 0T 1 0o 9. 3Ha4eHne MarHuTya NPUHATO 3anucbiBaTb
apabcknmum unpammn. MarHmTyna xapakTepmulyeT BESINYNHY BblAEe/IEHHOW B o4are
3eMmneTpaceHns sHeprum. OHa He 3aBUCUT OT ryObuHblI MONOXKEHMSA ero o4ara uam
pPacCcTOAHMNSA 00 CENCMUYECKON CTaHUUW.

Bo BpeMs 3emneTpsAceHnUn BblAeNnsaeTcsa KosioccasibHasa aHeprusa. Hanpumep, sHeprus
3emnieTpaceHuns B Nepy 1970 rona 6bina paBHa BCeMy NoTpebsieHU0 3N1eKTPOIHEPr A
B CLLA 3a cyTKn. 3emneTtpaceHne ¢ M = 5 eoigenset 10

spr,cM=7-10

3pr, a runotetTnyeckoe c M = 9 yxe 10

3pr. IHbIMK c/ioBaMn, cencMuYecKas sHeprma semneTpsaceHna ¢ M = 7 B TbiCcsa4y pas
bonblwe, 4em y 3emneTpaceHnas c M =5, a c M = 9 yxe B MUIJINOH.

MarHntyna TOKMNCKOro KaTacTponyeckoro semneTpaceHnsa 1923 roga no wkane
PuxTepa coctaBmna 8.3. KaTtacTtpoduyeckoro Awxabaackoro 1948 roga 7.3.
Yununinckoro meranosemnetpsaceHma 1960 roga 8.5 (no wkane Kanamopu 9,5).
CunbHoro TawkeHTcKoro 1966 roga 5.6. Katactpodgpunieckoro CnnTakCKoro

1978 roga 7.0. CunbHoro 3emnetpaceHus B 'py3um 1991 roga 7.2. NOCKONbKY
dHeprusa n rnybnHa o4aroB 3TUX 3eMJIeTPACEHUA pa3/INYanNChb, TO U Bbi3BaHHbIE UMY
Ha NOBEPXHOCTU COTPACEHUS BblIN pa3HOW MHTEHCMBHOCTU. OTCIO4a U pa3HuULa

B CyOBbEeKTMBHbIX onpenesneHnsax - oT CUIbHOIO A0 KaTaCcTpoduyeckoro.



MarHuTyga no wkase Puxrtepa v sHeprus 3eMneTpsaceHunn.

NHTEeHCMBHOCTb BO3AENCTBUA HA 3EMHYIO NOBEPXHOCTb, 0603Ha4YaeTCsa NaTUHCKOMN
bykBOn «I», onpenenseTcsa C UCNOJIb30BaHMEM T.H. MaKPOCENCMNYECKMX LIKa.

[10 NosIBNEHUS UHCTPYMEHTOB AJ1 3anNnCh CeNCcMnYecknx konebaHmimn oHn
NPUMEHSAINCH OJ1 OLLE€HKUW CUJIbl MPOABJIEHUS 3eMJIeTPACEHUS, HO He faBanu
npencraBieHns o0 ero sHeprumn. Ncrnosb3yTca OHN N cenyac, NMOCKOJIbKY OKasasiucb
HeobxoanMbl Ang onpeneneHnsa Heobxoa4NMonm CENCMOCTONKOCTU UHXXEHEPHbIX
coopy>xeHun. Npasna, B pacyeTax y>Ke UCMNoJb3yloTCa OXXnaaeMble Nan
NPosiBUBLLUMECH HA 3€MHOMN NOBEPXHOCTN YCKOPEHUS.

B Poccuun npumeHsaeTca aseHaguaTn 6ansbHas MakpocencMmyeckas wkana MSK-
64 (cMm. NMpunoxxeHue). No Her COTPACEHUSA MOBEPXHOCTU Ha3bIBAOT HEOLLYTUMbIMU
npu MHTeHcnBHOCTK Ao Il 6annos, owyTUMbIMU, ecnv oHU npesbiwatoT Il 6anna,
cunbHbiMu go VII 6annos, paspywutensHeiMm npu VIl - VIII 6annax

N KaTacTpopru4yeCcKuMun HadmHasa c IX n Bblwe.

B cTpaHax EBponbl ncnosb3lyeTtcsa co3gaHHada B 1902 roay wkana MM (Mepkannu-
KaHkaHu) n npnHaTtaa B 1998 rogy wkana EMS-98. B CLLA ncnosb3syeTcs
MoOnpMLUMpPoBaHHbIM Byaom n HetomaHOM B 1931 roay BapuaHT wWKanbl MM,

B cTpaHax JlaTuHckon AMepukun paspaboTtaHHasa B 1883 roay necatmbannbHasg wkKana
P® (Poccu-®opens). B AnoHum ncnonb3lyeTtcs cobcTBeHHasa ceMmmbansbHasa WwKana
WHTEHCUBHOCTEN. B oTAn4me ot MarHUTyAbl MUHTEHCUBHOCTL KosiebaHuin B TOM 1K
WHOM MecCTe 3aBUCUT OT rNybuHbl 04ara n pacCTossHUA 40 MeCTa BO3SHUKHOBEHUSA
3eMJiIeTPACEHUS.

YT06bl HEe NyTaTb WKaJbl MarHNTY A CO WKaJlaMN NHTEHCUBHOCTU UCMOJIb3YIOTCA
pa3nnyHoe nx yndposoe obo3HavyeHue. Tak 6e3paszmepHas BEIMYNHA MarHUTY bl
3anuncoiBaeTcda apabckumm umgpamu: 1, 2, 3 N T.4., @ UHTEHCUBHOCTb pUMCcKumu: |, I,
Il v T. 4. B 6annax. 3Ty pa3HULy He BCerga pasnyatoT B Macc-megmna owmnboyHo
coobuarowmx o 3emneTpsaceHnsax «cunom 9 n 6onee 6annos No wkasne Puxrtepa» nam
4YTO TO WIN NHOE COOPYXEHME «BbIAEPXKUT 3eMneTpaceHne MmarHutyngom B 7 6annos».
YTo aBnseTcsa NosiHbIM abcypaom.



Mo wkasne Puxtepa MakCMMasibHO BO3MO>XHAA MarHNTyOa He MOXeT NpeBbiwaTh 9,
a c/1oBO «bannbl» He ynoTpebnaTCcs, NOCKOJIbKY MarHUTyaa 3To 6e3pa3mMepHbIn
napameTp. MNpn yBenNY4EeHNN MarHUTy bl 3eMJIETPSACEHNSA Ha €QUHULLY €ro SHeprus
BO3pacTaeT NpMMepHo B 32 pa3a, Toraa Kak amnantyaa konebaHuin 3eMHoM
NOBEPXHOCTU C YBEIMYEHNEM Ha eANHMLY B AeCATb pas.

Bce wkKasbl MHTEHCMBHOCTEN N3Ha4YasIbHO OCHOBbLIBAJINCb Ha CuUJie BO34eNCTBUS
cencMmnyeckmnx konebaHmm Ha nerko pasnnymmble 06bEKTbI, TaKNe Kak 34aHUS, FTPYHT,
nogen v T. 4. Bo BpeMeHa, Korga oHu co3gaBasiuCb, UHCTPYMEHTOB A5 perucTpaynm
cencMmmnyeckmnx konebaHmm ewé He 6b110. NMNO3TOMY B 3aBUCUMOCTN OT HaLMOHASIbHOWN
cneundukn OHM pasHble B KaXKAon cTpaHe. Hanpumep, B ABCTpanaun oaHy

N3 CTeneHem COTPACEHMN CPaBHMBAOT C TEM «KaK Jlolwagb TpeTcsa o ctond», B EBpone
CXOXXUN CENCMNYECKUN IPPEKT ONUCbIBAETCA «KOr4a Ha4YMHaOT 3BOHUTb KOJIOKO1a»,
a B AANOHMKN Nofo6bHOM CUbl COTPACEHNE CPaBHUBAKT C «OMNPOKUHYTbIM KAMEHHbIM
(HOHAPUKOM».

CylwiecTByeT 3aKOHOMEPHOCTb - 4YeM Bosiblle pacCTOAHME A0 o4Yara, Tem cnabee
cencMmmnyeckme konebanHmsa. NMpuMepHoO Tak, Kak Mbl OLLYLLAEM CBET OT dJIEKTPUYECKON
NlaMnbl - OCBELWEHHOCTb Bcerga 6onblie npsaMo No4 HEW U, YEM fasiblue Mbl OT Hee,
TeM OCBELLEHHOCTb Ccslabee Npn 0gHON U TOW >Xe MOLHOCTU UCTOYHMNKA CBEeTa.

Tak, oyar Awxabaackoro 3emnetpsiceHnsa 1948 roga ¢ M = 7,3 pacnonarancs

Ha rnybuHe 12—25 kM, 1 BbI3BaN NpsAMO Hapg cobon coTpsceHums B IX - X bannos

no wkane MSK-64. lNMNo4Tn paBHOe eMy MO 3Heprun semneTpsaceHne B pysnu

1991 roga, HO C o4arom Ha raybuHe 35 KM, BbI3BasIo COTPACEHUSA Haa HUM okoo VI
bannos.

B 1964 rogoy COBETCKMM CENCMONOroM TaTbsiHOM PayTusaH pa3paboTaHa
norapugmuyeckas Wwkasa gsasa n3MepeHnsa sHeprun 3eMneTpaceHnin B J)Koynsax. 9To
MO3BOMINJIO N3y4aTb cnabenwme 3eMneTpsaceHns, SIHEPrUsa KOTOPbIX HE Morfa 6bITb
oL,eHeHa no wkKaJjsie MarHnTya.

Cencmmnyeckune KonebaHmsa 3eMHOM NOBEPXHOCTU MOIYT BbI3bIBATbCA U APYT MU
NPUYNHaMN: BYJIKAHNYECKOWN AeATe/IbHOCTbIO, 0bpyLleHnsaMmn nopoabl B KapcTtax uin



CO CKJIOHOB rop. Yenosevyeckasa oesatenbHOCTb AobaBmaa K 3TOMY CMNCKY HOBbIN
NCTOYHUK. N3-3a pa3paboTKn MeCTOpOXXAEHNN NOSIE3HbIX NCKOMAEMbIX, COOPY)XEHUNS
BOLOXPaHUANL, MPU NPOBEAEHUN NHXXEHEPHbIX PaboT nan B3pbIBOB (0ObIYHBLIX -
XUMUYECKUX N A8epHbIX) MPONCXOOAT TEXHOMEHHbIE (aHTPOMOreHHbIEe
3emneTpsceHuns). TeM He MeHee, Hanbosiee onMacHbIe AJ1S YesIOBEKa NOA3EMHbIE
yOapbl UMeT TEKTOHNYECKYIO Npupoay.

MNocne 3eMneTpsaceHnsa NN Kak roBOPST CEMCMOIOrM rf1aBHOro yaapa, B ero
OKPECTHOCTAX BCerna Bo3HMKaloT bosiee cnabble TONYKKU. X NPUHATO Ha3biBaTb
apTepwokamm 3emneTpaceHns. OHM MOryT NMPOUCXOAUTb B Te4YeHMe MecsLeB

N HECKOJIbKUMX JIeT Mocsie OCHOBHOMO TOM4YKa. ApTepLLIOKOBas aKTUBHOCTb
CBUAETENbCTBYIOT O TOM, YTO BbIBEAEHHbIN N3 COCTOAHNSA paBHOBeCUs 06 beM ropHom
MopoAbl MOCTENEHHO NMPUXOOUT B COCTOSAHME paBHOBeCUs. [pn 3TOM, YEM CUJIbHEE
3emneTpsceHmne, TeMm bonblue apTEPLLUOKOB 1 06beEM Cpeabl raAe OHWM BO3HUKAIOT.

NHorpa B panoHe byayuiero 3eMneTpaceHns N He3anoaro 40 Hero BO3HUKAloT
3eMNeTPACEHMS C MEHbLLEN, YEM Y F1TaBHOI0 yaapa aHepruen. Ix HasbiBatloT
hopwokamu 3emneTpsaceHmns. opwokn niam opLloK MOryT BOSHUKHYTb 3a MecsLbl,
OHW, Yacbl U MUHYTbI 40 F1aBHOro ygapa. Mix npupona ceasaHa C Npomcxoasilen
nepen 3eMsieTpsiCEHNEM NepecTPONKON B 3eMHbIX Hegpax. K npumepy
«HeoXungaHHoe» KannHuHrpagnckoe semsetpsaceHme 2004 roga CoOnpoBOXXA4aJ10Chb
CUJIbHBLIM (DOPLLUOKOM C/IYYMBLUMMCSA MOYTU 3a ABa Yaca [0 Hero.

K coxxaneHuto, opLLIOKK BO3HUKAKOT HE BCerga, TakXe Kak 1 He Bcerga Ha oHe
OPYrnx HeOLYTUMbIX YesIOBEKOM TOJIHKOB yYAaeTCcsa 04HO3HAYHO onpenesinTb, 4TO 3TO
MMEHHO (hOopLUOK rpaaylero emnetTpsaceHns. Ecnm 6el npupoaa cneposana
(hOpPLLUOKOBOW 3aKOHOMEPHOCTW, TO MPOrHO3 pPa3pyLUNTENbHbIX 3eMNETPACEHUN
3HA4YNTENbHO Bbl ynpocTuacsa. Tem He meHee, haKT CyLeCcTBOBaHNS POPLLUOKOB
rOBOPUT O BO3MOXXHOCTW NONCKa APYyrux npenpeLllatownx CuibHble 3eMNIeTPSACEHNS
NMPUPOAHLIX ABJEHUN.

B 3aBMCUMOCTU OT SHEPrUN 3eMJIETPSACEHUIA OHW YCJIOBHO NOAPa3aenatoTcs

Ha CUJIbHbIE, cnabble N MUKpO3eMeTpaceHUNs. TEPMUHbI «Pa3pyLUNTESIbHOE» UK
«KaTacTpodunyeckoe» UCrob3yeTCs Mo OTHOLLUEHMIO K 3eMIeTpsiceHnto noboin
SHEepPrum n NpUpoabl, eI OHO COMPOBOXKAAJIOCh Pa3pyLUEeHUsSIMU U rnbenbio N aen.

Korgoa nepexogdaTt K onncaHWio He 04HOro, a rpynn 3EMJ'IeTpFICEHI/IIZ, npouncxogdawnmx
KaK Ha 3eMHOM Llape, TaK 1 B npenesiax J1IoKaJibHbIX 30H UCMNOJIb3YHOTCA
cTaTucTnyeckme metoabl aHanmsa. CooTBETCTBEHHO, 3[eCb n3y4yaeTcd He OogHO



3eMIeTPsICeHUE, a NPoLecc (hopMUpPYIOLLNIA NOCNeA0BaTEIbHOCTbL NOA3EMHbIX YAapPOoB
B MPOCTPAHCTBE N BPEMEHW. DTO AOCTATOYHO Ba)KHOe HarnpaBiaeHNne CENCMOSIornm,
NOCKOJIbKY M03BOJISET KOCBEHHO OLLEHUTb MOTEHLMaIbHY 0MacHOCTb TOM UK NHOWN
MECTHOCTW MO KOPOTKUM cepusiMm HabntogeHuin. 3aecb NpociiexmnBaeTcs
onpeaenéHHasi 3aKOHOMEPHOCTb - YeM 60JibLLE SHEPTUA 3EMIETPACEHUS, TEM peXxe
OHO MPOUCXOANT.

Takxe bbiTyeT ownboyHoe MHeHMe, 4TO YeM 6onblie NnpoucxoanT cnabbix -
HEOLLYTUMbIX 3eMJIETPSACEHNIA B TOM UM MHOM MeCTe, TEM MEHbLLE BEPOATHOCTb
BO3HUKHOBEHUS CUSIbHOIO 3eMsieTpsaceHns. Cnabble, kak bbl «paccenBatoT
TEKTOHNYECKYIO SHEpPruo» Heobxoamnmyto ons NPON3BOACTBA CUJIbHOIO
3eMIeTpACeHS.

K co)xasieHUto 3TO He TakK, a coBeplleHHOo HaobopoT. Tam rae Bbicokas
MUKpOCecMmMYeckas akTUBHOCTb, Kak NpaBuWJIo, B HeApax 3eMJIN CKPbIBAETCS o4ar
CUNbHOrO 3emseTpsceHns. HabnoaeHns 3a cnabbiMm 3eMneTpsceHNsMN NO3BONISAIOT
BbISIBUTb OMAaCHY!O, T.H. CENCMOreHHY0 30HY 1 3abnaroBpeMeHHo NPUHSTbL Mepbl

no NpeaynpexxaeHnto NoceACTBMIA BO3MOXXHOIM0 CU/IbHOIO 3eMJIeTPsICEHUS.

HNWKTO He 3HaeT TOYHO, CKOJIbKO 3eMIETPACEHMI Ha CaMOM aene NponcxoauT

Ha 3emsie. CeCMMYECKME TONMHKM C MarHNTYyOOW OKONO 5 u Bbiwe, rae 66l OHU HK
MPONCXOONNIN, PEFNCTPUPYIOTCS CENCMUYECKMMU CTaHumnsaMn. bonee cnabeble
3eMNIeTpsACeHNA He OCTaHyTCAa He3aMe4dyeHHbIMK B CLUA, EBpone uan AHrnnu
bnarofaps BbICOKOYYBCTBUTEJIbHbIM CENCMUYECKMM MYHKTaM HabnoaeHuns.

HO CKOMIbKO 3eMieTpACeHNIN NponcxoanT B Adpuke nnm AcpraHncrtaHe, Ha oHe Mopen
N OKeaHOB, Ha OrPOMHbIX NPoCcTopax Poccum nnm B HOBbIX FrocygapcTBax LleHTpasnbHOM
A31n? 9TO N CerofHsA OCTAaéTCA HENU3BECTHbIM.

CoBpeMeHHas Hayka pacnoJsiaraeT npubopamMun gna n3yvyeHmsa noa3eMHbiX yaoapos.
OHM BblNn Co3JaHbl HE 3a OAWUH oA, U faXKe He 3a 04HO CcTosieTue. Peructpupytouwme
cencMmmnyeckme konebaHusa npubopbl HeNpepbIBHO COBEPLLUEHCTBYIOTCS,

a CeNCMUYEeCKUX CTaHUMN cTaHOBUTCSA BCE Bonblle. MNosBneHmne ungposbix
TEXHOJIOMNN N TeNIEKOMMYHUKaLUWA NO3BONNIIO OTKPbITb HOBYIO CTPaHULYY B Hayke

0 3emJieTpACeHusX.

Kak n3y4aloT 3emnerpaceHua?



OKpYy>XaoLmm HaC MUP NOJIOH BCEBO3MOXXHbIX KOJsiebaHNI Bbi3bIBAEMbIX Pa3/INYHbIMU
nPUYNHaAMN - OT 3eMNIETPACEHUN 00 OEeATEeNIbHOCTU YesioBeKa. B cBoen CTpyKType OHun
HecyT MH(OPMaLMIO 0 CBOEM UCTOYHUKE N Cpefe, Yepe3 KOTOPYH pacnpoCTPaHAOTCA.
Bnarogaps pacwngpoBKe CEMCMUYECKNX 3annCcen MOXXHO onpeaesinTb XxapakTep
TEKTOHNYECKNX OABUXXEHUW B 04arax 3eMseTpsceHuin. B cBoto ovepenb yCcTaHOBIEHUE
MPUYNH 3TUX OABMNXXEHUW MO3BONSET OLEHNTb YPOBEHb CENCMNYECKON OMACHOCTMN.
Ecnn XXe 3a0aTbCs LeNblo MOUCKa MEeCTOPOXOEHUA MONE3HbIX UCKOMNAEMBbIX, TO
CeNCMUYECKUMe BOJIHbI NYHLWNNA MHCTPYMEHT ONS 3TOro.

N3y4yeHune 3eMneTpsaceHnin CTano BO3MOXHbIM Bnarogaps nsobpeteHuto npnbopos
ONns perncrtpaynm cemcmmyeckmnx konebanHumi. Mepebin Takon Npubop - cencMmockon
n3obpeteH B 132 roay KNTanCKuUmM acTpoHOMOM YxaH XaHoM. OH npefnctasnsn cobon
OPOH30BbLIN COCYD OMaMEeTPOM OKOJI0 ABYX METPOB, Ha BHELUHUX CTEHKaAX KOTOPOro
pacrnosiarasncb BOCEMb FOJIOB ApakKoHa. B nX NOABMXXHbIX YeNIoCTAX Kpenuinch
MeTaslsInyeckume WapuKkn, a BHYTPU cocya Haxoauncsa MasTHUK C TAramu, Ka>kaas
N3 KOTOPbIX NpUKpenasaach K 4eatCcTaM gpaKoHa.

Mpn BO3HNKHOBEHNN KONEbaHNIN MaATHUK NMPUXOANS B ABUXKEHUE N THra,
coenHeHHada ¢ obpalleHHOW B CTOPOHY, OTKyAa nNpuwan KonebaHusa roaoBon,
OTKpbIBasia €é nacTb. LLlap u3 ronosbl ApakoHa nagasa B pOT 04HON N3 BOCbMU Xab,
BOCCeAaBLUMX Y OCHOBaHUA cocyaa. NMpubop Y>kaH X3Ha He 3anuncbiBas cencMmnyeckumne
KosniebaHns, a No3BOJIAN Wb 0OHapyXMBaTb PaKT 3eMNETPACEHNSA N ONpenensaTb
rnpuMepHoe HanpaBJieHNE Ha Hero.

Monaenb cencMmockona Y>kaH XaHa Ha BbicTaBke B OkneHae (Wikipedia, Kowloonese,
GNU FDR).

Bnaropaps npubopy B cTonmue Kntas Toro speMeHu JlysiHe 0 pa3pyLumTesibHOM
3emneTpsaceHun 134 roga, nponsowealwero B yesae JlyHcn (600 kKnnomeTpos

K CeBepy OT ropoa), y3Hanan Ha ABa-Tpu AHSA paHblue NpubbiTUSA OTTyAa FOHLOB.

C aTux nop 3a nokasaHuaMu npubopa Habnwgan cneynanbHbI CAY>XXalWUN B Te4eHne
nocsenyLmx noYTN YeTblpEX CTONETUN.



B EBpone npnbopbl A4ns perncrtpaunm 3eMmneTpaceHnin NoSBASIOTCA Wb B Havane
XVIIl Beka. B 1703 roay Bo ®paHuunn OTdén nsobpetaet cemcmockon. OH
npenctasnsan cobonm HanoNHEHHbIN PTYTbIO COCY A C BOCEMbIO pagnaibHO
pacnosioXXeHHbIMN 0TBEPCTUAMN. CENCMNYECKNIA TONHOK BbINJECKMBAN N3 04HOI0
N3 OTBEPCTUN PTYTb, N MO €e KOJINYECTBY MOXHO ObIJ1I0 OLEHUTb cnny konebaHun.
Cxoxxee ycTpoucTBo B 1787 rogy noctpoun ntanbsaHew AtaHacuo Kosannu.

Mpnbop ona obHapyxeHnsa 3emnetTpaceHnn AtaHacma Kosannum, 1787 roa (M3 apxvea
aBTopa).

B koHLe XIX Beka n3obpeTatoTca nepsble Npnbopsbl A8 3aNnUCn CENCMUYECKNX
KonebaHun B BMae BpeMeHHoW agnarpaMmsel. X rnaBHOM YacTblo Oblal BEPTUKAJIbHbIN
W TOPU30HTAsIbHbIA MAaATHUK. [TOCKONbKY U3-3a MHEPLN TeNo MassTHUKA CTPEMUTCS
COXPaHUTb COCTOSIHME MOKOSA TO, MPUKPENUB K MAATHUKY Uy U MEePo, MOXKHO
3aMncaTb TPAEKTOPUIO ero ABUXXEHUI OTHOCUTESIbHO 3aKPENJIEHHOIr0 Ha rpyHTe
OCHOBaHMS.

Onsa 6onblien 4YyBCTBUTENIbHOCTN MAasgsTHUKN NEPBbIX cencMmorpados genaancb o4eHb
TS>KeSIbIMWU BECOM B COTHU KuUorpamMmm. Tak, Ha CEMCMMNYECKON CTaHUMN B TeTTUHreHe
MCNOJIb30BaJICA BEPTUKaAIbHbIN cencMorpad BuxepTta ¢ MasTHUKOM 6oniee ogHomM
TOHHbI. OH NO3BONISAN YBENNYMBATb, T.€. BO CKOJIbKO pPa3 MOl yCU/IMBaTb CEMCMMNYECKME
konebaHuns, B ABe Tbica4un pa3. OTMeTUM, coBpeMeHHble npnbopsl obnagatoT
yBEe/IMYEHNEM B MUJIJIMOHbLI, N CMOCOOHbLI 3anNnCbiBaTb 04eHb Cslabble KonebaHus
Mo4Bbl.

B Ctpacbypre mexaHuk PobepT bow npucTynun K nocTtponke cencmorpados, naes
KOTOpbIX BblN1a NpeasioXkeHa SNOHCKUM CEMCMOJIONOM N BYJIKAHONI0roM dycaknTun
Omopu. Co3aaHHble boweM npnbopbl yCTaHaBAMBAINCbL MOYTU Ha BCEX CENCMUYECKMX
CTaHumax Eesponbl. Ha gpyron ctopoHe Jla-MaHLa - B AHIMIMKU, Ha CTaHUUAX
yCTaHaBAMBaAuCb npubopbl cnctembl )xoHa MusnbHa.



Mpubop ona pukcaumm zemneTpsaceHnn Hukonel Kaccmotopsl, 1818 rog (13 apxusa
aBTopa).

MHorve npnbopbl NPOLWAOro CTasn My3enHbIMM 3KCMOHAaTaMM. DTO CencMorpadbl
cuctem BuxepTta, ManHuka, LenbHepa v LLUntoTepa. CencMoMeTpbl CUCTEMbI
FonuubiHa, KupHoca, YAP, YCO, B3I'MK, CM-3 n C5C. CencMOCKOmMbl C MEXaHNYECKOW
3anucbto (MTP), cemcmockon Megsenesa (CBEM) ¢ 3anncbio Ha 3aKOMYEHHYO
CTEKJIAHHYIO NACTUHY N MHormne gpyrue. OHM HOCUIM UMEHa CBOUX co3paTesien,
KoTopble BblIN HE TONIbKO n3obpeTaTensaMm MHCTPYMEHTOB, HO U MepPBONPOXo4LuamMun
B N3YYEHNN 3eMNeTPACEHUN.

CamMon ny4ylwen cucTteMon Hadana XX BeKa A4 3anmMcu cencMn4eckmnx KonebaHmm
CTafla rasibBaHoOMeTpuyeckas c poTorpacdudeckon perunctpaumnen. OHa bbina
n3obpeteHa 04HMM N3 OCHOBOMOJIOXKHMKOB CENCMOION NN aKaLeMNKoM bopuc
Bopucosmnyem NonmubiHbIM. 3TO ObiN1 BblAAOWMNACSA YYEHbIN U SKCNEPMMEHTaTOop.
ABTOP MHOIMMX TEOPETUYECKMX N IKCMEPUMEHTAIbHLIX paboT no dusmnke, reopunsnke,
CENCMONIOMN N MeTeoposiornn MNonnubiH HE TONIbKO OpraHM30Bas NMepBYyto
CENCMUYECKYIO ceTb Poccunm, HO CTOSAN N Yy NCTOKOB CO34aHNSA ee MeTEoPOJI0rNYecKomn
Cny>6bl.

Cencmorpad Buxepta ans 3anucm cencMmmyecknx konebaHumm (M3 apxmea aBTopa).

Co34aHO MHOro TUNoB NpmnbopoB Aasa perncrtpaumm KonebaHum noYsbl N BCE OHU
NCNONB3YIOT MPUHLNMN NHEPLUN - CBONCTBA (PU3NYECKOro Tesla COXpPaHATb
nepBoHayasibHOE COCTOSAHME NMOKOSA NN PaBHOMEPHOro ABMXXEHUA. PasnnyatoTcs
TOJIbKO Ccrocobbl Npeobpa3zoBaHMa MexaHU4YeCcKnx KkonebaHum B yaobHyo ans aHanmsa
opMy. 3TO MEXaHNYECKAA 3aNnNCb Ha 3aKOM4YeHHYo Bymary nam ctekno.
FanbBaHOMETpMYECKasa 3annucb Ha poTobymary nnm OTOMNEHKY. DNEKTPOHHAA
3annCb Ha MarHNTHbIE HOCUTEeNN MHpopPMaLNN. 3HAYUTENbHbIA NMPOrpecc B Uy4yeHne



3eMNIeTPSICEHUI BHECIN LMDPOBbLIE TEXHONOrMM No3BoONAMBLUME 0bpabaTbiBaTb
cercMnyeckme gaHHble NOYTU B peasibHOM MaclwTabe BpeMeHn.

MNoBblLeHNne TOYHOCTU NPMOBOPOB MO3BONNIIO U3YUUTb TOHKYIO CTPYKTYpPY KonebaHunmn

BbI3BaHHbIX 3eMNeTPACEHNAMU - cencMorpamm. OKasasnocCb, 4TO B HUX NMPUCYTCTBYIOT
kKosiebaHMA pas3sinyHoOro Tuna - a3 BOJIH, KOTOPbIE OT/INYAKOTCS MO YacToTe

n amnantyne. OCHoBHble (ha3bl KonebaHun nony4ynnm HaseaHue P, S u L - 3To nepBble
BCTYN/IeHNA 06 BbEMHBIX MPOAO0JIbHbIX, MOMEePEeYHbIX N MOBEPXHOCTHbLIX BOJIH.

MpoOonbHble BOJHbI (P-BOTHbI) NAK BOJIHbI CXKAaTUSA 3aCTaBASAOT YaCcTULbl Ccpenbl
KonebaTbCsA NofobHo cnmpanbHOM Npy>XmnHe. OHW Bbi3biBalOT KonebaHmsa BOOb
HanpaBJ/IEHNA PacNpPoOCTPaHEHUS BOJIHbI, MyTEM YepenoBaHMNSA YH4aCTKOB CKaTus

N paspexxeHus. bnarogapsa 3ToMmy CBONCTBY P-BOJIHbI CNOCO6HbBI pacnpoCTpaHATCSA
no4yTun B NobbIX cpenax. Y AHEBHOW NOBEPXHOCTU B CpeAHEM CKOPOCTb P-BOJH
cocTaBnseT 6 KM/cC, a Ha 6onbwon rnybmnHe okono 13 KM/c.

NMonepeyHble cencMmyeckme BoJHbI (S-BOJIHbI) MW BOJIHbI CABUIra 3aCTaBasAOT
YacTuUbl cpeabl konebaTbCA NEPrNeHANKYIAPHO HanpaBAeHNIO pacnpocTpaHeHUs
BOJIHbI (MOA06HO BNOpUpYIOLLLEN TMTApHON CTPYHE). S-BOJIHbI PacnpoCTPaHATCA
TOJIbKO Yepe3 obniagatowmin yrnpyrocTblo MaTepuas, Nod3TOMY OHU HE B COCTOSAHUN
MPOXOAUTb Yepes «KUAKOEe» BHELIHee AP0 3eMn, XNnokmue n razoobpasHblie cpenbl.
NX CKOPOCTb 3aBUCUT OT COMNPOTUBJIEHNA MaTepuana cpenbl CABUTY, U COCTaBNAET
npumepHo 7/12 oT ckopocTu P-BOJIH.

N3-3a HEOAHOPOOHOCTN HEeAP Ha CENCMOrpaMMe OTpa)KaeTCs LWNPOKUW CNeKTP
CENCMUYECKUX BOJIH pa3Horo tmna. NMommmo P 1 S BOJSIH K OCHOBHbIM OTHOCSATCS T.H.
MOBEPXHOCTHbIE BOJIHbLI Panes n JIaga (R 1 L). OHM Ha3BaHbl MO MMEHAM Y4YeHbIX
pa3paboTaBWIMX MaTEMATUYECKYIO TEOPUIO X PAaCNPOCTPaHEHUS.

Mpn NpoxoxxaeHun BoJIH Pasiea 4YacTunubl cpefbl ONUCbIBAOT BEPTUKAJIbHbIE SJITUNCHI
BAOJIb HAanpaBJIeHNs pacnpocTpaHeHns. B MoBepXHOCTHbIX BOJSIHaX JIaBa YacTuubl
cpenbl KonebnTcsa nepneHanuKynsapHoO HanpaBIEHUIO CBOEro pacrnpoCTPaHEHUS. DTH
TUMNbl BOJIH PACNPOCTPAHATCHA N0 3€éMHOM NOBEPXHOCTN NoaobHO BOSIHAM B BOAOEMAX
CO CKOpOCTbiO 3,2 - 4,4 KM/C.



N3-3a Toro, 4To P-BONHbI BOAM3KM OT 04ara 3eMneTpsaceHns nMmeroT 60bLUYIO0 CKOPOCTb,
4yeM S-BOJIHbl OHU PErncTpupyroTCa NnepBbiMKU, OTCIO4A X HauMeHoBaHUe «Primary».
Nonepe4Hble S-BOJIHbI PACNPOCTPAHAKTCA C MEeHbLUEN CKOPOCTbIO U NMPUXOAAT cnenom
3a P-eonHamun. CoOTBETCTBEHHO MX Ha3BaJiIM BTOPUYHbLIMWN BOJIHaMKN «Secondary». Yem
Janblle OT o4ara 3eMeTpsACeHNA PacnoslIoKeHa cencMmnyeckas CTaHumnsa, Tem
00/IbLUMA NHTEPBaN BPEMEHN MeXAy MOMeHTaMun BCTYMNJIeHUa Ha cencMmorpamme P S
BOJIH. DTO CBOMCTBO UCMNOJIb3yeTCa AN onpefeneHns QUCTaHUUM OT CTaHLnun

[0 o4ara 3emJieTpsACeHus.

Ha 6onblunx yaaneHmsax oT MCTOYHMKA BOJIHOBAA KapTUHA 3HAYNTENIbHO MEHSAeTCA N3-
3a HEOOHOPOAHOCTU 3eMHbIX Heap. [ns eé paclungpoBKN B 3TOM Cly4ae
NCNOMb3YIOTCS CreumanbHble rogorpadsl BpeMéH npobera Tunos BoaH. OanH

M3 NMepBbIX WNPOKO NCMNOJIb30BaBLUMNXCA rogorpados rnoay4uns HasBaHMe no MMeHu ero
cospaTenen aHrnmyaHuHa Capa Naponbaa Ixxeddpuca n aBcTpanuinya Kuta
JnBapaa bynneHa. bynneH Tak)xe NOCTPOUA OOHY U3 NMepBbIX CEMCMUYECKNX Moaesnen
BHYTPEHHEro CTpoeHnsa 3eMn.

CencMmnyeckmne BOJIHbI MPOXOAST BHYTPW 3€MHOIO LWapa B MecTax HeAOCTYMHbIX AJ1s
NPsSIMbIX U3MEPEHN. Bce, 4TO OHM BCTPEYaloT Ha NyTU, GOPMUPYET UX CTPYKTYPY,
N OTparKaeTcs Ha cemcMorpamMmmax. MIx aHann3 no3sonsieT NosyvYnTb NpeacTaBieHue
0 TOM, KaK pacrnpoCTPaHAINCb CEMCMUYECKNE BOJTHbI U N3yYaTb CTPOEHNE 3EMHbIX

Henp.

NHTepeceH cam No cebe hakKT OTKPbITUA CENCMUYECKUX BOJIH. TeopeTnyeckun
cylwiecTBoBaHMe B TBepAbIX Tenax o6bEMHbLIX P 1 S BOSIH NpeackasaHo B 1829 rogy
NMyaccoHomMm, HOo go 1900 roga cencMmosioram He yaaBasaoCb X OAHO3HAYHO
pacrno3HaBaTb Ha cencMorpaMmmax. MHorme nccneposaTtenu NpUHMMann
MOBEPXHOCTHbIE BOJIHbI Penes 3a BCTYNAEeHNA S-BOJIH U MPUXOANAN K OLLNOOYHbIM
pe3ynbTaTaM.



Mpobnema 6bina peweHa B 1899 roay Pnyapgom AnkcoHoMm OnaxamMoM CyMeBLUEro
B 3anuncax Accamckoro 3emnetpsaceHnsa 1897 rona BblAeINTb UCTUHHBbIE BCTYMJIEHNS
S-BOJIH. 2TO NMO3BOJINIIO YXKe K 1914 roay cocTaBnUTb 00LLYI0 KAapTUHY CTPOEHUS
niaHeTbl U €€ CKOPOCTHOro pa3pesa. Bolgaowmincsa Bkiag B pelleHmne 3Ton 3agadu
BHEC/N Takue y4deHble kak Onrpem, LenpuHTty, MoxopoBu4, NytTeHbepr, BuxepT,
Oxedpdpwuc, bynneH, Jlansya n apyrue.

Ixeddhpnc 0o4HUM 13 NEPBbIX pacCcyYMTan KpUBYO BpeMeH rnpobera cencMmyecknx
BOJIH (rogorpad) B 3aBMCUMOCTUN OT CTPOEHNA 3eMJIU. DTO NO3BOJIMIO MO 3anmncam
KosnebaHum Ha cemcMorpamMme TOYHO onpeaenaTb MecTo 1 BPpeEMSA BO3HUKHOBEHUS
3emMneTpsaceHnn. Onsa 3toro 6b61710 OCTAaTOYHO U3MEPUTb MOMEHTbI BCTYNeHUA P n S
BOJIH Ha CTaHUWW M MO MHTEepPBaJsly BPEMEHUN MeXXAy HUMU C NCMNOJIb30BaHNEM
rogorpada paccHmTaTbh ANCTaHUMIO (3NMLUEHTPasibHOE pacCTosHNE) MexXxay CTaHuMen,
roe rnojiy4eHa 3anucb N 3NULEHTPOM 3emMsieTpsaceHns. ConocTaBnAasa NoJlyYeHHble
pPacCTOAHMNSA MO HECKOJIbKUM CTaHLUUAMU MOXXHO TOYHO onpenesinTb MecTto N Bpems
BO3HUKHOBEHUSA 3eMNeTPACEeHUA NN, KaK ero Ha3bliBaloT CENCMOJIOrN BpeMs B o4are
(t

PacwmngpoBKa CTPYKTYpPbl 3aNmMcn CeENMCMNUYECKUX BOJIH O4EeHb CNI0XKHAaA 3ahadva.

C MOMeHTa BCTynaieHns P-BosH (B 61MXKHEN 30HE 3eMNeTPSACEeHUN) U ANNTeNbHOe
BpeMs nocsie, cencMnyeckas 3anmcb He BbIBaeT CNOKOWNHOW, @ BCTYMNJIEHUSA OCTasIbHbIX
a3 npoucxonsaT Ha (poHe npedblayLmnx konebaHmn. C opyrom CTOPOHHI,

Ha cencMmorpamme Bcerga NpucyTCTBYIOT MUKpPoKonebaHns - MUKpOCENCMbI
(cencMuYyeckme WyMbl), KOTOpble 3aTPYLAHAIOT U3MepeHus. YeM 4yyBCTBUTESIbHEE
npubop, TeM Bonbwe aMNANTyAa NOMEX, a 3HA4YUT N ownbkn B onpeneneHmnm
KOOPAWHAT M rnybuHbl o4ara 3emaeTpsaceHus.

TpaAWLNOHHO CENCMOCTAaHLMKM OCHALLATCA cencMmorpadamm aasa 3anucm KonebaHmnmn
B BMAE cencMorpamMmmbl cMeLleHnin. OgHaKo CyLeCcTBYIOT U Apyrue Tunbl
cencMmmyeckmnx npubopos. ITo Besocurpadbl 418 3anmcn CKOPOCTeN

N akcesnepoMeTpbl A5 3aNNCU YCKOPEeHUA rpyHTa. 3Tn npmubopbl ycTaHaB/INMBaOTCA

B MHXXEHEePHbIX COOPYXXEeHUSAX TaM, rae MoryT BOSHUKHYTb MHTEHCUBHbIE



cencmMmmyeckune konebaHma. OHM HaxoOATCS B pexnme oXXmnaaHma, N BKJIKOYakoTCA Mpu
CUJIbHbIX 3eMJieTpAaCeHUnsx. C nx noMmouwbto y,El,aéTCFl TOYHO ornpenensaTb
npPpoAOJIXXUTEJIbHOCTb pa3pyLL|arou_|,e|7| qf)aBbI 3eMJieTpdaceHnd n €€ 4YaCTOTHbIN CreKkTp.

Hapsagy ¢ cencMmyecKnMmmn CTaHUMSAMN Ha cylle co3[aéTcsa Bce 6onbliue NyHKTOB
HabngeHUn Ha MopckoM aHe. B 1940 roay 6b110 0OHapy>XeHo, 4TO MOMUMO
pacnpocTpaHAWmMxca B Teepaon o6ono04ke 3eMam CENCMUYECKUX BOJTH,

Yy 3eMJIeTPACEHNIN eCTb aKyCTn4Yeckasa KoMrnoHeHTa T-ha3a. Eé nccnenosaHmne nmeet
B6obLION NHTEpeC AJ19 NONCKa MeToA0B NPOrHo3sa uyHamMu. NMo3ToMy Ha MOPCKMX
CTaHUMAX, HapAOy C cencMmorpadgamm, ycTaHaB/IMBAOTCA rMapodOHbl A5 3anucu
AKYCTUYECKNX CUrHANOoB.

HOCTUMXKEHNS SNIEKTPOHUKN U COBPEMEHHbIE TENEKOMMYHUKaLMmM obecneymnnm ycnosus
ONs CO34aHNA UNPPOBLIX CENCMUYECKNX CTAaHLUNI C Nepefaden gaHHbIX

Mo TeneMeTpmyeckmMMm KaHanam ceasun. C gpyrom CTOPOHbI, nepexon

C TeNnecencMmYecKoro Ha pervoHasibHbl, a 3aTEM U Ha JIOKaJIbHbIN YPOBEHb
HabnoeHNn CoNPoBOXAAETCH NOPAAKOBbLIM CKa4koM 06bEMa AaHHbIX KOTOPbLIN
yenoBeYyecknimm Mo3r bes KoOMMNbITEPOB NPOAHAIN3NPOBATb HE B COCTOSIHUN.

PoCcT KonmyecTBa NyHKTOB HabsogeHUn 1 coBepLLIeHCTBOBaHME Npmbopos Ans 3anmcu
cencMmnyeckmnx konedbaHmimm NO3BOJININ PErUCTPUPOBATL C KaXKablM LecATUIeTUeM BCE
BosiblUe 3eMNeTPACEHNN NMPONCXOOALWNX B Heapax nnaHeTbl. Ecnv B Havane 1900-x
roaoB perucTpupoBasiocb okoso 40 3eMNeTpsaceHnn MmarHuTyabl 7 v Bbllwe, TO K XXI
BEKY MeCTOMOoJIOXKEHMNE N CUJla BCeX NPONCXOAALLNX 3eMJIeTPACEHNIN TaKoW
MarHnTyabl pukcupoBanack, n coctasmna 6onee 4000 cobbiTu 3a gecaTunneTune.

HoBble MHpOPMALMOHHbIE U KOMMYHUKALMOHHbIE TexHonorum (MKT) nossonnnu
aBTOMaTuM3MpoBaTb nepenavy, 06paboTKy U aHaIN3 CENCMONOrNYECKNX OaHHbIX.
CencMmmyeckmne KaTasorm CTasam CoOCTaBaAaATbCA € BoNbLUen AeTasrlbHOCTbIO OTobpaXkas
CEeNCMNYECKYI0 aKTUBHOCTb BCEr0 3eMHOr0 LWapa HavynHas C MarHUTyabl 6 1 BbiLle.
Tak ecnin B Havasie NepBoOro AecATUIeTUS NPoLWIoro BeKa TakoBbIX Ob1s10
3a(PUKCMPOBAHO TOJIBKO NATH WTYK, TO B NepBOM gecatunetTun XXI Beka nx y>xe 6b1s10
B ThiCAYY pa3 6osiblle - NOYTU NATb ThICAY.

3a4vacTyto owmnboyHOo coobatoT 06 yBenn4YeHun Yncna 3eMneTpaceHnin Ha niaHeTe
ncxoas U3 3Tux gaHHbiX. OgHaKo 3To He Tak. MoBblWeHne YyBCTBUTEJIbHOCTU
npnbopoB 1 KoNM4YecTBa NYHKTOB Ha NJlaHeTe No3BOJSET perncTpmpoBaTh 6osbLue
CeNCMMNYEeCKNX cobbITUI. ITO XOPOLLO BUAHO Ha NpuMepe rpadMkKoB 4Yucsa
3aperncTpmpoBaHHbIX 3emneTpsaceHun ¢ 1900 no 2015 roa. Ana 3emneTpsaceHnn



MarHUTyabl 6 1 7 TaKOM POCT AENCTBUTENBHO NPOUCXOANT HO OH CBSA3aH

C MHCTPYMEHTAaJIbHbIMW BO3MOXHOCTSAMU U UCMNOJIb30BaHNEM B 06paboTke AaHHbIX
3/IEKTPOHHO-BbIYNCANTENBbHbBIX MalLUWH. 15 3eMneTpsiceHnin 60bLLINX MAarHNUTy A,
pPOCTa HET N CpeaHeroo0Boe YMCJ/I0 3HAYNUMO HE N3MEHATCS.

dnHamMmnka pocTa Konm4yecTsa MHPoOpMaLUN O MPOUCXOAALLNX Ha MNJIaHeTe
3emMneTpsaceHnax. s rpacduka cobblTuin MarHUTYAOM OKOJ10 6 No WKasne Puxtepa
BUOHO, KaK yBeNn4nBanacb YyBCTBUTEIbHOCTb CENCMMNYECKUX HabnaeHnn B Mmpe.
Ha Bocxopgsuem TpeHae 3eMneTpsAceHUin MarHUTy bl OKOJ10 7 BblaenseTcs
KBasunepunogmnyeckne konebaHmsa ¢ nmkamm B 1911—1920, 1931—1940,

196—1970 n 1991—2000 rogax ob6si3aHHbIE NpUpPOAHOMY haKTOopPY.

Pa3Butmne MHTepHeT No3BONIIO ONepaTUBHO COOOLWaTh O MPONCXOOALWNX Ha MiaHeTe
3emMneTpsaceHnax. Ha cneumnanbHblx Beb-canTax 6narogaps MmawmHHon obpaboTke
04eHb BbICTPO NOABNAAIOTCA CBEAEHUSA O KaXKAO0M CUJIbHOM 3eMsieTpaceHuu, rae ool
OHO He Npoun30LWIo Ha nnaHeTe. NofobHblie cnyxbbl nMetoTca B EBpone, CLUA, Poccun
N OPpYrnx cTpaHax.

MeToabl CENCMOJIONNN OKa3asanucb BOCTpe6OBaHbI nocisie 3arpeTa NCNbITaHNN

B BO34yXe M Ha 3emsie. [logpbIBbl A4EepPHbIX 3apAL0B Ha4vyaan NPoBOAUTL MoL 3emnen,
a MNOCKOJIbKY OT HUX CENCMNYECKne BOJIHbI PacCrnpoCTpaHAKTCA TaKXXe TaK Xe KaK

oT 3eMJ'IeTpF|CGHVIVI, MO3TOMY MO UX 3alnncamMm MO>XXHO TOYHO onpeaesintb MecTo, BpeMs
N MOLLUHOCTb UCMbITaHHOIoO A4E€PHOIo Opy>XxnA.

OcHoBHas npobsieMa 3aK04YaETCS B TOM, KakK OT/INYUTb SflepHble B3PbIBbI

OT 3eMIeTPSICEHNIA, MPOUCXOASILLMX Ha MJIaHEeTe NoYTK HenpepbiBHO. TeM Bosnee 4To
NS COKPbITUSA MOLLHOCTU 1N 0COOEHHOCTEN AAepHOro 3apsaaa UCNbITaHUA MPOBOAATCS
TaM, rae 4acTo BO3HUKAIT 0OblYHbIE 3eMneTpsaceHus. OTMEeTUM, XOTS BOJSIHOBbIE MOJIs
OT B3PbIBOB N 3€M/IETPACEHUI COAEP>XXaT 3aMeTHbIe A1 CENCMOJIOr0B OT/INYNSA U,

BCe XKe Mo HMM He Bcerjfa yaaeTcsl 0fHO3HAYHO YCTAaHOBUTb (DaKT NpoBeaeHus
NOJA3E€MHbIX B3PbIBOB.

CencMmnyeckune sBeHNA CONPOBOXAAT 3BOJIIOUMIO APYrUX MNJaHeT COJIHEYHOMN
CUCTEeMbI, 1 NoJIy4alT Hay4YHOe HauMeHOBaHVe B 3aBUCUMOCTUN OT MecCTa CBOero



BO3HMKHOBeHMA. B 1997 rogy opbutanbHbiM cCNyTHUKOM COXO 3aperncTpmpoBaHo
CONTHLUEeTpPSACEHNE U3/Ty4HMBLUEE B COPOK ThiCAY pa3 6onblLue sHeprum, 4em
3emneTpsaceHne B CaH-OpaHumncko 1906 roga. OToW S3HEPrmn C IMXBOW XBaTU/0 Obl
aons obecnevyeHusa CLLUA snekTposHeprnen B Te4yeHne agegaguaTin nert.

20 nonsa 1969 roga npou3owno 3HaMeHaTeNbHoe cobbiTne. Brnepsblie cencMmmyeckmne
HabnoaeHns Havyanm BeCTUCb Ha APYron niaHeTe. AMEPUKaHCKMMUN aCTPOHaBTaMu
Hunom AMcTpoHromMm n baszom OngpuHoOM BO BpeMs sakcneamumm «AnossioH-11» B Mope
CnokouncTtema B 168 meTpax oT JIYHHOro Moayssa yCTaHOBJIeHa nepBas MHOMJaHeTHad
cencMmn4yeckas ctaHuma. AnnapaTypa Becusa 48 KuaorpaMmm m 3annTbiBasnacb

OT CcoNHeYHbIX baTapen. CTaHuns npopaboTana OKOO MecsiLa MO3BOJSINB OBHAPYXXNTb
NIYHOTPSACEHUSA, a TakKXe TO, YTO NafgeHne MeTeopuTOoB Bbi3bIBAET A0JIIO
He3aTyxawuwume cencMmmyeckmne KkonebaHusa 1yHHON NOBEPXHOCTW.

Cencmorpammebl 3emnetTpaceHns (1995) marumntynon 5,1 n agepHoro s3pbiea (1998)
MarHuTygown 4,8 B UHaun.

B Hosi6pe 1969 roaa akcnegnums «AnosanoH-12» cmorna nposectn 6onee
ANnTeNbHble cencMnyeckmne HabnwoaeHns Ha JlyHe. 3aTeM akcneguumamu 14,
15 1 16 Ha BUAMMOWN CTOPOHE CNyTHUKa 3eMn Bblsin yCTaHOBJIEHbI eLe Tpu
BbICOKOYYBCTBUTEJIbHbIE CTAaHUWWN OCHaLWleHHble npnubopamMun ansa HabnoaeHUn
B LUMPOKOM HYaCTOTHOM Auana3oHe.

Bo BpeMs akcneanumnmn «AnosasioH-12» 3aperncTpupoBaHO MHOMO JIYHOTpACEHUN. VX
npupoga bbisia cBA3aHa Kak C TEKTOHNYECKUMU npoLeccaMmn 1 Bo3gencTBnem Ha JIyHy
3eMHbIX MPUJIMBOB, TakK N yaapaMu MeTeopoB 0 e€ noBepxHocTb. Camoe nepeoe
3anncaHHoe NIyHoTpsiceHne Obl/10 BbI3BAaHO yYOapoOM O NOBEPXHOCTb MOAOY N4,

Ha KOTOPOM aCTpPOHaBTbl SIeTaJiv Ha MOBEPXHOCTb JIyHblI.

Ypoap 2,5 TOHHOro annapaTta «AnoJiJIoH-12» Ha nepBon JIYHHOW KOCMUYECKOW
ckopocTu (1,7 km/c) 6bin akBMBaneHTeH B3pbiBy 800 KnnorpammoB TpoTua.

C NOBEepXHOCTU NOAHANOCH MHOFOTOHHOE 061aKo Nblnn, a Yepes 23,5 ceKyHAbl BOJIHbI
OT yhapa 3anuncan cemcmomeTp. KonebaHusa NyHHOro rpyHTa NpogosikaaoCb OKOJ10
Yyaca, 4TOo CTasi0 CIoPNpuU3oM ana nccnegosatesien. OKasanocb, 4TO B OT/INHME



OT 3eMaun Ha JlyHe BO3HUKAKT A0ro He3aTyxauwme KonebaHuns, nogobHo Tomy, Kak
ecsin 3To Obls1 KOJIOKOJI.

NMoMnmMo obHapy>XeHUst NYHOTPSACEHUN aCTPOHABTbI CMOI/IN NPOBECTMU MNEPBYIO
cencmopa3sBenKy Ha Apyron nnaHeTte. Ha npounsax ANMHON B HECKOJIbKO AECSATKOB
METPOB OHU Yepes Kakable 4 - 5 MeTpoB Npon3BoANIN YaAapbl MO FPYHTY,

N 3annCbiBaNn CUrHaabl. Ha NepBbiX MHOMJITAHETHLIX NPOPUNAX TaKkXKe
yCTaHaB/IMBaINCb CreunanbHble 3apaabl, MOAPbLIBAaBLLUNECS MO KOMaHAe C 3emMu,
HO y>Ke 6e3 KOCMOHaBTOB Ha JlyHe.

CencmocTaHuma skcnegnumm «AnonnoH-17» Ha JlyHe (NASA, Public Domain).

13 mas 1972 roga B 142 KnnomeTpax oT JIYHHOW CENCMOCTaHUWWM yrasa MeTeopuT
OnamMeTpoM ABa MeTpa Ha ckopocTun 20 KM/C. Yaap oT Hero 6bis1 HaCTONIbKO CUJTH, YTO
obpa3oBasics KpaTep onamMeTpom B CTO MeTpoB. CencMoOMeTpbl Ha ABYX
CENCMOCTaHUMAX pacnosioXXeHHbIX B 967 kuioMmeTpax n 1026 kuiomeTpax oT MecTa
nageHnsa MmeteopuTa 3allKaanam, HO CMOIrM 3anucaTb NyHOTpsAceHume. ocne
0bpaboTkun cencmorpamm 6b1s10 06Hapy>KeHOo cywecTBoBaHMe y JIyHbl Kopbl. OHa
OKa3aJsiaCb CJIONCTON N CJIOXKEHHON N3 KalbLMEeBO-a/IlOMUHNEBBIX NOPOS C BbICOKMMM
rpagMeHTaMmm CKOpocTen.

Bo BpeMsa akcnegnummn «AnosisioH-13» BbiCagku flogen Ha NOBEPXHOCTb J1yHbl

He OblN0, HO eto BbINI0 BbI3BAaHO NCKYCCTBEHHOE NyHOTpsACeHMe. Tak, TpeTbs CTyNeHb
pakeTbl «CaTypH» BECOM B 15 TOHH Ha BTOPOW KOCMUYECKOW CKOPOCTU (2,5 KM/C)
yaapunacb 0 JIYHHYIO NOBEPXHOCTb Ha PacCcTosHUN 135 KM OT CENCMOMETPOB. 3TO
yaap 6bl1 3KBUBANIEHTEH B3PbIBY AECATU TOHH TPOTUNA, a KonebaHnsa OT Hero

He 3aTyXa/m YeTbIpe Yaca.

Ewe HefaBHO Ka3asioCb, 4TO UCCNefoBaHUA CENCMUYHOCTN JIyHbl NpencTaBnsatoT
YMCTO HAYYHbIN NHTEpPEC, OAHAKO MJaHbl OPraHM3oBaTb Ha 3TON NaHeTe obnuTaemyio
CTaHUM IO NepeBenn 1Ux B pa3pan NpakTnyeckn Ba>kHbolx. Ha JlyHe B 1972 - 1977 ropax
3aperncTpmpoBaHbl HECKOJIbLKO JIYHOTPSACEHUN C MarHUTy4on okoso 5,5 no wkane
PuxTepa. Ecnn nogobHoe nyHOTpAceHue nponsonget B6amM3n oT YHHOW CTaHUUN, TO
OHa MOXXET He BblAep>XaTb CENCMMYECKOro yaapa.



LincbpoBble cencMmmn4eckmne CTaHuum B MMpe. YBesin4eHme 4ncna n 4yBCTBUTENbHOCTHU
CTaHUWI NO3BOJISAET PErnucTpmnpoBaThb BCE 6oNblLUIE CEMCMUYECKNX COBbITUN
Ha rnJjaHeTe.

Ewe npoaonkanacb paboTa nepBon IYHHOW CENCMUYECKON CETKU, Koraa

K CEeNCMNYEeCKOMY NaTpyJsito NpucoeamHunach Yyeteéprtas niaHeTa CoTHEYHON
cucTteMsbl - Mapc. lNMepBble cencMmmyeckmne HabnageHna Ha 3Ton nnaHeTe 6bian
npoBeAeHbl CNYCTA CTO NIeT nocsie Benmkoro npotmeoctosaHmns 1877 roaa, korga 6eiam
OTKPbITbI CMYTHUKK N KaHanbl Mapca.

MnaHnpoBanacb pabota Ha Mapce ABYyX CENCMNYECKUX CTaHLUWN NeTeBWwnx

Ha KOCMUYeCKMX annapaTtax «BukuHr». O4HakKo nepBbii CENCMOMETP Npu nocagke
Ha paBHWHe XpuMcCa He CMOIr pacnakoBaTbCs, N BKJAIOYUTb d1eKTponuTaHme. 3aTo
BTOpPOW, Ha paBHUHe YTonus, npopaboTan B Te4eHne 19 3eMHbIX MecsLeB,

C 4 ceHTAbpAa 1976 ropa no 3 anpens 1978 roaa.

6 Hos6psa 1976 roga yaanochb BNepBble 3anMnucaTb MapcoTpsaceHne ¢ MarHUTyaomn
OKOJ10 Tpex Mo wkKasne Puxtepa. OgHako obuwime pesynbTaTbl MAPCUAHCKNX
HabnoeHUn oKka3aancb MeHee pe3ybTaTUBHbLI, 4eM Ha JIyHe. Buanmo ToNbKo

B Oyaywiem yoacTcs HanTu OTBETbI Ha MOCTaBJ/IEHHbIE BONPOCHLI O BHYTPEHHEM
CTPOEHNN YEeTBEPTON NNaHETbLl. TeM HE MeHee, BaXKeH TOT (paKT, 4HTO cenmcMmnyeckme
nccnenoBaHUs NePeKNHyNNCbL Ha apyrue naaHeTbl, CBUAETENbCTBYA O NOSABEHUN
HOBOI0 HanpaB/EHNA CENCMOJION NN - BHE3EMHOT 0.

N3y4yeHne cencmMmyeckom akTUBHOCTU HebeCHbIX Tes1 04EeHb BaXXHO A1 MOHMMaHNS
reoslormyeckmx rnpoLeccoB NPONCXoOAUBLLUNX Ha 3eMJsie B 4PEBHOCTUN N eé byayuien
cyabbbl. B 3Ton cBA3M B 1968 roay y4éHbi 1 nucaTenb MiBaH EppemoB oTMeTUN:

«K (hM3mM4ecknM ncciefoBaHUAaM 3eMn Kak ninaHeTbl, HebeCHOro Tena NpuMbiKaeT
acTpousvka. UsyyeHne pas3BnTusa pa3HOBO3PACTHLIX NJAHET, 3Be3, MeTeopuToB
AaeT HaM BO3MOXXHOCTb B M3BECTHOW Mepe BOCCTAaHOBUTbL TY YacCTb UCTOPUU 3eMnu,
KOTOopas He 3anucaHa B reosIornyeckomn JIeTONMUCKU - CJI0AX 3€MHOW KOpbl 1 OTHOCUTCS
K 3roxe Ha4vasnibHoro obpasoBaHusa 3eMnn».



Cencmonorunsa: Ungpbl n @akThbl

132 ron. B Kutae acTpoHOM Y>kaH X3H nsobpetaeT CENCMOCKOMN - NMepPBbIA B MUpe
npubop ona pernctpaumm 3eMneTpsCeHNN.

1703 roa. Bo ®paHuunm OTdén nobpeTtaeT ceNCMOCKON.

1760 roa. B BennkobputaHum O>xoH Munyenn onybnmkosan KHUry «lpennonoxeHus
O MPUYNHAX BO3HUKHOBEHNS 3eMNIeTPACEHUN N HabNoeHNA 32 3TUM (PeHOMEHOM».,

1787 roa. B UTanun ATaHacno KoBanam noCcTpous cemcMockon cobcTBeHHOM
KOHCTPYKLMWN CencMocKona.

1846 roa. NWpnaHackuim y4éHoin PobepT ManneTt npenctasnna B Koponesckon
NpJaHOCKOM aKageMumm cBon aoknag «O AnHaMmkKe 3eMNeTpsaCceHnin».,

1862 roa. NWpnaHackuim y4éHbin PobepT ManneTt onybnnkosan ctaTbio «Bennkoe
HeanonntaHckoe 3emneTpsceHne 1857 roga: oCHOBHblE 3aKOHbI HabnwgaTenbHOM
CencmMonormm».

1883 roa. B cTpaHax JlTaTUHCKOW AMepUKn Ha4vyaTo UCNoJib30BaHMe WKasbl Poccu-
dopens ona oueHKU CUJibl NPOSBJIEHUSA 3eMNeTPACEHUN.

1887 roa. B AdnoHun npodeccop Ceknina sBnepBbie Ha TPEXMEPHOMN NPOBOJIOYHOWN
anarpamMmme cosfan Moesb rnepemMeLleHns TOYKY rpyHTa BnepBble ABaAuaTbh CEKYH[,
rnocJsie Ha4ana 3eMJIeTPACEHNS HA OCHOBE CENCMOrpaMMbl Mosy4eHHon 15 aHBaps
1897 roga B AnoHuN.

1892 roa. B BennkobputaHum O>KOH MnnbH CKOHCTPYMpoBana NepBbin cemcmorpad
CNOCOBHbIN PErNCTPUPOBATL CUSIbHbIE 3EMNIETPSACEHUS Ha MIaHeTe.

1893 roa. Cencmonor O>XoH MunbH 1 nH>xeHep B.K.BEpToH onybnkKoBaan KHUry
«Bennkoe 3emneTtpaceHne B AnoHnm 1891 ».

1899 roa. B BenukobputaHum Pndapn AnkcoH Onaxam B 3anmcax ACCaMCKOro
3emneTpsaceHnsa 1897 rona Bblaenna UCTUHHbIE BCTYMJIEHNA S-BOJIH.



KoHeun, XIX Beka. B LBenuapum co3faHa nepsas LWKasa 415 OLEHKN CUJIbI
NPoSBJIEHNA 3eMNEeTPACEHNS Ha NOBEPXHOCTU 3eMnn. [Nossunack gecatnbanibHas
wkana M. Poccu (1834—1898) n ®. dopena (1841—1912).

1900 roa. B N'epmaHum dmunnb BuxepT pa3paboTan Teoputo cemcmorpada,
N KOHCTPYMpPYET NepsBble BbICOKOYYBCTBUTESIbHbIE NPpUbOpbI 414 3anncn konebaHumn
OT 3eMJieTpsACeHUN.

1900 roa. B AnoHnn Havana npumeHATca ceMmnbannbHas wKana OMopu ONs OLEHKN
CUNbl 3eMNIeTPACEHNA HA MOBEPXHOCTU 3EeMJIN.

1902 ron. B EBpone co3paHa wkasa Mepkanam g OULeHKN CUbl NPOosABIEHUSA
Ha NMOBEPXHOCTMN 3eMJIN 3eMIeTPACEHUNS.

1902 roa. B Poccun b. B. TonnubiH pa3paboTan rasibBaHOMETPUYECKNIA METOL,
perncTpaumm CEeNCMNYeCKMX BOJIH, MO3BONABLLNI aBTOMAaTM4YeCKN Npeobpa3oBbiBaTb
MexaHu4ecKmne nepemeLleHns B 3J1IeKTPU4ecKyto popmy.

1905 roa. Obpa3oBaHa MexayHapoaHasa accounaumm CENCMONOrnn.

1906—1908 roabl. B CLUA nocne 3emneTpsiceHns B CaH-PpaHUMNCKO U MeccuHe
NMPOBOAATCA CreynasbHble NUHXEHEePHbIe NCCed0BaHUA NMPUYNH paspyLUeHns
N NoBpeXAeHUsa 34aHNN.

1912 roa. B Poccunm b. b. FonnubiH onybnnkosan «Jlekumm no ceMCMoMeTpum»,

1912 roa. B N'epmanum Anbcpepn JloTap BereHep B onyb/MKOBaHHOW B XXypHase
«["eonorvwe PyHaLway» CTaTbe uU3sflaraeT runotesy KOHTUHEHTaIbHOro apenda
MaTepuKoB, U NybnankKyeT KHUry «Bo3HMKHOBEHNE MaTEPUKOB N OKEaHOB».

1912 roa. Bo MHOrmnx ctpaHax ucnosb3yetcsa 12-tu bannbHasa wWkKana onpegeneHus
WHTEHCUBHOCTUN cencMun4eckmnx kKonebaHmnm Mepkannu-KaHkaHum-3mbepra.

1917 roa. MexxayHapogHOM accounaumen cemcMonormm n Hegp 3eman ans
ynoTtpebneHns B eBpONENCKMX CTpaHax yTeepXaeHa 12-tn bannbHas wkKana
Mepkannn-KankaHn-3mnbepra.



1922 ron. B lrepmannun Anbhpepg Jlotap BereHep onybnnkosan kHury «Knnmat
OPEBHUX BPEMEH>.

1923 roa. B AnoHun cencmonor dycakmutu OmMopu nofa BrievyaT/ieHNEM Tparn4yeckmnx
nocnencTenm Bennkoro semnetpsaceHnsa KaHTo pa3paboTan nepsbin B MUpe MeTo[,
pac4éTa CENCMOCTONKUX KOHCTPYKLNIA.

1924 ropn. B CLWWA lMaponba Oxeddpuc onybnmkoBan KHUry «3emnsa: ee
rnpoucxoxxneHune, NICToOpUsa N CTpoeHne».

1927 roa. B CCCP y4eHbInn 3aBpueB B 0buwien popmMe n3NoXna NnpuHLUMNb MeToaa
ONHAaMNYeCKOoro pacyeTa CeEMCMNYECKMNX Harpy3okK Ha COOpPYXEeHMUS.

1931 ropn. B CLUA Ha4ana ncnosb3oBaTbCca mognduunposaHHasa Bygom wkana
MepKanau ons oueHKM CUbl NPOSB/IEHNSA 3eMNETPACEHNA Ha AHEBHOW NMOBEPXHOCTM.

1933 roa. Bnepsble npu 3emneTpaceHnn B ropoae JlIonr-buy (CLUA) uapanuHa,
OCTaBJIEHHAA Ha MoJly KYXOHHOW NJUTON, CTaJsla AOKYMEHTasIbHbIM NOATBEPXAEHNEM
CYLLECTBOBAHUSA CJIOXKHbIX OBUXEHUN B IMULLEHTPAJIbHbIX 30HAX CUJbHbIX
3eMNeTpAaACceHnn.

1933 roa. B CCCP U. MywkeToBbIM onybainkoBaHa nepBas MakpocencMmyeckasa KapTa
CENCMUNYECKOro panoHUpoBaHma LleHTpanbHoOM A3unn.

1935 roa. B CLUA Yapnb3oMm Puxtepom paspaboTaHa WKana MarHUTya 08 CpaBHEHUS
Mo SHepPrun 3eMseTpaCceHunn.

1937 roa. NosiBMNach nepeas B Mupe opuymaibHasg HopMmaTUBHasA KapTa obwiero
(0630pHOro) CENCMMNYECKOro panloHUpoBaHMsa Bcen Tepputopumn beisuero CCCP
[".MN.N'opwkoBa. OH NOJIOXXWJT HA4Ya10 pPerysapHOMYy COCTaBJ/IEHMNIO TaKUX KapT 414
pernamMeHTUPOBaAHNA NPOEKTUPOBAHNA U CTPOUTENIbCTBA B CENCMOAKTUBHBLIX PpaioHax
CCCP. KapTa BKJIl0O4eHa B opmumanbHOe nsgaHune «lMpaBuia aHTUCENCMNYECKOrO
cTpouTeNnbCTBa».

Havano 40-x rogos npownoro crosetud. B CLLUA Ha 0OCHOBe NH)XeHepHOoro aHanmsa
MoBpPEXAEHUSA COOPYXXEeHUN npun 3emseTpsaceHnsax 1923 roga B CaH-OpaHUMNCKO
n 1933 roga B ropoae JloHr-buy paspaboTaH cnekTpasibHbI METOA ANHAMUYECKOro



BO3ENCTBUSA Ha COOPYXXEeHUS.

CepenuvHa 40-x rogos npownoro crtosnetusa. B CCCP Kop4uHCKnin co3gaéT
TeopeTn4eckme OCHOBbI CNeKTpasZiIbHOro MeToZa pacyeTa CENMCMOCTONKMX
KOHCTPYKLWA Ha OCHOBE peasibHbIX akCeneporpamm (3anncen yCKOpeHum rpyHToB Npu
3eMJIeTPACEHUSX).

1945 ropn. CocTaBsieHa nepsas KapTa OCHOBHbIX CENCMUYECKUX 30H Typumu
C NOACHUTEsIbHOW 3annckon drepeHa u JlaHa.

1948 roa. B CCCP nocnencrtema KatacTpohmnyeckoro 3emnetpsaceHns B Auxabane
npueenn K paspaboTke rocygapCTBEHHOW NPOrpamMmMbl CENCMOCTONKOIO
cTponTensctBa B CCCP. Bnepsble B CTpaHe NpPoBEeAEHO KpynHOMacLWTabHoe nsyyeHune
MPUYNH MacCOBOIro obpyLLIEHUSA N NOBPEXAEHNA 30aHUN MPaK4aHCKOro

M NPOMbILLJIEHHOIr 0 Ha3Ha4YeHus.

1948 ron. B NpaHe npun TerepaHCKOM yYHUBEpPCUTETE CO30aH UHCTUTYT reopusnkun
019 NpoBeAeHnsa nccnenoBaHuin 3eMneTpsaceHnin n paspaboTkn pekoMmeHgaumnm
Mo CENCMOCTOMKOMY CTPOUTENIbCTBY B VpaHe.

1949 roa. B CCCP npuHaTbl «TeXHU4YeCcKmne yCcnoBus NnpoeKTUPOBaHNS 34aHNN
N COOPYXXEHUWN O519 CENCMOAKTUBHbBIX PANOHOB>.

1951 roa. B CCCP yTBepxaeHo «lMosioXxxeHne rno CTpouTesibCTBY B CENCMUYECKUX
panioHax».

1952 ron. B CCCP yTBepxaeHa HoBasa pefakumna wkanbsl OCT-BKC4537 ons
onpeneneHmnsa NHTEHCUBHOCTN CENCMUYECKUX KoNebaHM Kak rocygapCTBEHHbIN
ctaHpapT NOCT-6249—52.

1957 roa. B CCCP ony6nnkoBaHbl HOBble «HOpMbI 1 NpaBuia CTpoUTENbCTBA
B CENCMUNYECKMX paioHax» n KapTa obwero cemcMmyeckoro pamoHunposaHus (OCP)
non penakumen C.B.Mensenesa n b.A.lleTpyLueBCKOro.

1958 roa. B CLUA Yapnb3 Puxtep onybankoBan KHUMy «3neMeHTapHas CEMCMON0Orns».



1959 roa. B CLLUA accouvaums HXeHepoB-KOHCTPYKTOPOB KanugopHum nogrotosunia
oT4yeT no npobneme CEMCMOCTONKOro NPOEKTUPOBAHMSA N BbiNyCTuUIa nepepaboTaHHoe
n3pgaHve pekoMeHzaLunnm No pacyeTy Ha ropusoHTasIbHble Harpy3ku. OHO BOLUJIO

BO BCe nocsiegyowme n3gaHna EouHbix ctponTtenbHblXx HopMm CLLA.

1959 roa. B CCCP KO.B.Pn3HMU4YeHKO ONs CpaBHEHUS YPOBHSA CENCMUYECKON
AKTUBHOCTU TEPPUTOPUIN NPEeasIOKEH HOBbIV MapaMeTp - «CencMmmyeckas
COTPSACAEMOCTb».

1964 ron. B CCCP Ha4ana ncnosb3oBaThCca 12-b6annbHaga wkana MSK-64,
pa3pabotaHHaa MeasepnesbiM (CCCP), LLUnoHxonepom (FOP) n KapHnkom
(YexocnoBakusa).

1968 roa. B CCCP OnybnmkoBaHa HoBas KapTa obuiero cemcMmyeckoro
panoHuposaHunga (OCP) noa pepakumnen C.B.Mensenesa.

1969 roa. Bnepsble cencmmnyeckne HabntoageHna Havyaam BeCTUCb Ha APYron njaaHeTe.
AMepunKaHCKUMKU acTpoHaBTaMun Hnnom AMCTpoHrom un baszom OngpuHOM BO BpeMs
akcnegnuum «AnonnoH-11» B Mope CnokoncTteusa B 168 meTpax OT JIYyHHOro Moayns
yCTaHOBJIEHa NMepBas MHOMJIAHETHasa cencMmyecKkasa CTaHUmS.

1970 roa. B CCCP npuHATbI HOBble «CTpouTesibHbie HOPMbI U NpaBuia» y4YuTbiBaoLwme
0COBEHHOCTUN CTPOUTENLCTBA B CEMCMOAKTUBHbBIX PermoHax CTpaHbl.

1971 roa. B CLUA 3emnetpsiceHne B CaH-PepHaHO4O NPUBENO K NepecMoTpy BCen
CUCTEMbI MPOEKTUPOBAHUA CEMCMOCTONKNX KOHCTPYKUNIN. B 4ncne cuibHo
pa3pyLleHHbIX MOCTPOEK OKa3aJIMCb N HOBblE, MOCTPOEHHbLIE HA OCHOBE paHee
MPUHATbBIX HOPM U MPaBUJ pacyeTa KOHCTPYKLUUA Ha CENCMUYECKNE HArpy3KMu.

1975 roa. B CCCP cencmonor O.H.PyctaHoBnY cobpan n cuctemaTnsnposas 3anmcu
KonebaHuin NOBEPXHOCTN 3eMIN B INUNLLEHTPAJIbHbIX 30HAX CUJIbHbIX 3eMEeTPACEHUN.

1976 roa. Brnepsble BO BpeMsA aMepuUKaHCKOW akcneguumnumnm «BnknHr» Ha Mapce
Ha4aTbl cencMn4eckme HabnwgeHns Ha paBHUHe YTonus.

1977 ron. B CCCP n3spaH «HOBbIVN KaTasior CUJIbHbIX 3€MJIETPACEHNN HA TEPPUTOPUN
CCCP». KaTasnor cTtanl 0OCHOBOW A/ CO34aHUsS HOBOW KapTbl CENCMUYECKOrO



panoHuposaHuga CCCP - CP-78.

1978 ron. B CCCP npuHAaTa HOBas KapTa cemcMnyeckoro panoHmposaHuna CP-78 noa
penakunen M.A.Canosckoro.

1970-e roabl npownoro crtonetusa. B CLLUA cosgatoTcsa npuHunnbl obuwiero npouecca
NMPOEKTUPOBaAHNA Ha OCHOBE MNMpeacTaB/lIeHUsa 0 PUCKaX.

1977 roa. B CLLUA Xnpo KaHamopu n Tom XaHKC pa3paboTanu wKany CENCMNYECKOro
MOMEHTa 015 CPaBHEHUNS SHEPTr N KPYNMHENLINX 3eMNeTPACEHUN.

1985 roa. 3emneTpsceHme B Mexmko nNpuBesio K nepecMoTpy npencTaBieHnin
0 MeTofaxX COBPEMEHHOIo CEMCMOCTONKOIO rpafoCcTpPoOUTENIbCTBA B CJIOXKHbIX
FPYHTOBbIX YCJIOBUSAX.

1988 roa. B CCCP 3emneTpsaceHmne B ApmeHun (CnmTak) NOSI0XKNA0 Havany
rnepecMoTpa yTBep>XAeHHbIX B 1981 rogy HOpM CENCMOCTOMKOIro CTPOUTENLCTBA
B cTpaHe. C pacnagom CoBeTckoro Coto3a npouecc nepecMmoTpa KapTbl obuiero
CEeNCcCMnYeCcKoro pamoHupoBaHmnsa ansa Poccum 3atopmosnsics, a B ctpaHax CHI
npakTuU4eckn He Obla HavaT.

1995 roa. B dnoHun 3emnetpsceHmne B Kobe cTtaBuT BONpoC 0 HE0H6X0AMMOCTH
nacrnopTu3aunm 34aHNN N COOPY>KEHUW CTapon MOCTPOVKMN B CTPaHe.

1998 roa. B EBponenckom coto3e Havasla NUCMoJsib30BaTbCA MaKpoCcencMmyeckas
wkana EMS-98 pna onucaHnsa apdpekTa 3eMieTpsaACeHUs.

1998 ron. B KazaxcTtaHe BBeeHbl HOBble HOPMbl CENCMOCTONKOI0 CTPOUTESIbCTBA
N MPOEKTUPOBAHNS.

1999 roa. 3emneTpsaceHns B Typuum n Ha TanBaHe BbISBUIN 3HAYUTENbHbIE OLLNOKK
B NOAX04e K MPOEKTUPOBAHUIO XXNJIbS U MPUMEHEHNSA HOPM CEMCMOCTOMKOIO
CTpOMTENbCTBA B COBPEMEHHbIX YC/IOBUSX.

2000 rog. B Poccmun n3pgaH KOMMIEKT KapT obLwero cemcMm4eckoro pamnoHMpoBaHms
Tepputopumn Poccumnckonm ®epepaumm OCP-97.



2001 ropn. B Poccuu npuHaTa henepasibHasa Lenesas nporpamMmma
«Cencmobe3onacHoCTb TeppuTOopun Poccnm».

[Mo4yeMy CTOJ/Ib MHOMO4YUCJIEHHbI XXEPTBbLI 3eMJ'IeTpFICGHI/II7I?

BoT npuwno 3emneTpsiceHne, Kakyto nonb3y npuHecno boratcteo? Tpya Toro

n gpyroro nponan, nornb6so nMyuw,ecTBo BMecTe C BlafeHneMm, A0M BMecTe

co cTpouTenem. Fopon caenancsa obwmm ana scex rpobom, yCTpoeHHbIM BHE3AMHO

He pyKaMun MaCTepoB, HO HECYACTHbLIM cnydaeMm. 'oe boraTcTBO? 'ae nwbocTaxKaHme?
Bugnte nn, Kak BCe OKa3aJioCb HNYTOXKHEE NnayTUHbI?

MoaHH 3naToycT

«0O JNazape. Cnoso wectoe», 386—397 roabl

B moBceaHEBHOW XKWU3HW Cepumn yaad niam Heyaay obblYHO MMET CBOM MPUYUNHBI,

HO C NPUPOAHbLIMK BeACTBUSAMN NOHATUE YAa4YN HE CYLEeCTBYET, MOCKOJIbKY 34€eCb
Ba)KHa He yAaya, a NpegyCcMoTpuUTeNnbHOCTb. Yaada Bcerga geno cnyyas. CunbHoe
3emMaeTpaceHne 4eTepMUHNPOBAHO MO CBOEN NPUPOLE 1 BOMPOC, KOrga OHO
NMPoOn3onaéT, He CTOJIb Ba)KEH, ecnin 3apaHee He 03aboTUTCA NpeaoXpPaHEHNEM OT ero
nocnencTBuUNn.

B oT/nyme oT Npe)xHuUx BpeMéEH Koraa npupoaHbie 6encTens, BHE MOHUMaHNA UX
NCTUHHbIX MPUYNH, Harpy>XaJIMCb CakpasbHbIM CMbICJIOM CErOAHS CUTyauusa apyras.
Mprpofa 3eMNeTpsaCceHnn N3BeCTHa, a TEPPUTOPUN UX NPENMYLLLECTBEHHO
BO3HWUKHOBEHMSA B OCHOBHOM onpegeneHbl. CaMn NpnYnHbl paspyweHnin n rmbenm
noaen npocThl 1 ONpefenanTCs HECKOIbKUMM NPUYNHAMN.

KapTa cencMmn4eckn onacHbix Tepputopun Ha naaHeTte (Global Seismic Hazard
Program, 2011). Hanbonee cencmoonacHble TEPPUTOPUN OOHOBPEMEHHO U CaMble
HaceJsiéHHble B Mupe.



Bo-nepBbix, C TEM, 4TO 3€MJIS F€0JIOFNYECKMN IBOJIIOLNOHNPYET. B eé Heppax
HenpepbIBHO NPOTEKAT PUNKO-XUMNYECKNE NPOLECChI, MepeMELLAOTCA OFPOMHbIE
MacCCbl MaTepUK, a AHEBHAA NMOBEPXHOCTb AE(OPMUPYETCA N BOZHUKAOT
3eMsieTpsAceHus.

Bo-BTOpbLIX, C TEM, YTO YEJIOBEK U3[aBHA CENNTCS TaM, rae emy ynobHee,

a He 6e3omnacHee XNTb. MecTaMn NpPeanoYTUTENBHOIO pacCeneHns B CUy pasfINyHbIX
thakTopoB 6bIIN K OCcTaloTCA NobepeXbs MOpPeN U OKEaHOoB, YCTbS PEK U MOOHOXbS
rop. OAHaKO MMEHHO 3TN MecTa Hanbosiee YacTo NOABEP)KEHbI yAapaM NPUPoaHONA
CTUXNN.

B-TpeTbnx, MMpPOBOE HacesieHne PacTET, 1 BCE Bonblue Ntoaen NPoXXKNBaeT B KPYMHbIX
ropoAax pPacrnosIoXKEHHbIX Ha CEMCMOOMAcHbIX TepputTopunsax. CoBpeMeHHble
TEXHOJIOr M NO3BOJIAKT CTPOUTL B CJIOXKHbIX YC/IOBUAX, HO MOJIHOCTbLIO obe3onacuTb
WH>XEHEPHbIe COOPY>XXEHUS OHU HEeCNoCobHbI, 0CobeHHO B BbICTPOPACTYLLMX
Meranosimcax C YC/IOXXHEHHOW NMHAPPACTPYKTYPOMN.

Mo cTaTucTmnke HambonbLune cpefHerofoBbie NOTEPM YeN0BEeYeCTBO HECET

OT NMpeBpaTHOCTEN NMOroAbl, N TOJIbKO 3aTeM UAYT 3eMneTpsaceHns. Ho ecnuv npuHATL
BO BHMMaHME COKPYLUNTENbHOCTb U CKOPOTEYHOCTb NOA3EMHbIX YAAPOB OHU HU B YEM
He yCTyrnatT noroge, a No KOBapCTBY HAMHOIO €€ npeBocxoasT. B oTanymne

OT MOroAbl N OPYrnx CTUXNNHbIX 6eaACTBUN NOTEPU OT 3eEMJIETPACEHNIN MOXKHO
OLEHUTb TOJIbKO MO BO/bLUMM MHTEpPBalaM BPEMEHW - 3a OECATKMN NeT. DTO CBSA3AaHO
C T€M, 4YTO OHW MPOUCXOJAT peako, Ho ¢ bonbwnm yuepbom. x BansaHune

Ha DKOHOMUKY W XKWU3Hb JIIOAEN pacTArnBaeTCsa Ha roabl U AeCATKN NeT.

3eMneTpsaceHmnsa cnoCobHbl MFTHOBEHHO COUTb PUTM XKU3HU COTEH ThICAY Sl en

Ha OrPOMHOWN TeppuUTOpUN. B oTAMYmMe OT nNoroabl X HEBO3MOXKHO NpeackasaTh U,
cnepoBaTesibHO, 3abnaroBpeMeHHO NpeaynpeinTb HaceseHne. TeM He MeHee,

N 30eCb eCTb MHOIo CrnocoboB CHMXXEHNA NPUHOCUMOro umm yulepba.

Y>Xe AaBHO 3aMey4yeHo, 4TO Npu 3eMIeTPACEHNAX NIOAN PeaKo F’MOHYT Ha OTKPbLITON
MECTHOCTWN, BHE 30aHUN U COOpYy>XeHuUn. NMpnmepos TOMY HEMAO - FPaHANO3HbIE
noA3eMHble yaapbl, nponcxogauime B NyCTbIHHbIX MECTHOCTAX U HA MOPCKOM OHe,
MPUHOCAT MUHMMasbHbIN ywepb 1, Yaule BCero, He CONPOBOXAATCA Ye/I0BEYECKUMU
notepsamn. B Toxxe BpeMs, MeHbLUME MO CU1e 3eMNeTpACeHns, HO BO3HMKatoLWme
PSAOM C HAaCENEHHbIMU MYHKTaMU, €XXEerogHo YHOCAT ThICAYN XN3HeNn. Noyemy Tak
npPoncxoamnT?



HecMoTps Ha NPUBbLIYHOCTb COBPEMEHHOI0 BbITKSA, CO34aloLLErO UIJTIO3UI0
6e30MacHOro Mmpa, XX13Hb JIIOAEN HAXOANTbLCS Mo 3HAKOM MOCTOSHHOW Yrpo3bl B TOM
cnyyvae, ecnn He 6binn BOCNPUHATLI Mpeabiayuine ypokn. X cyTb cocTonT

B HEMPEPLIBHOM CTPOUTENIbCTBE HE30MaCHOM XXN3HW, KOr[la HAaKOMJIEHHbIE 3HaHUS
CTAHOBATCS NMPaBWUAOM, a NMPaBu/ia CO34aT BO3MOXXKHOCTb NoJly4aTb HOBbIE 3HAHUS.
3HaHWSA, BJIOXKEHHbIE B TEXHOJIOMNK CTPOMUTENbCTBA, FOPOACKOE U CeNbCKoe
nJaHWpoBaHMe, NOArOTOBKY HaCesIeHNNA N WITAaTHbIX CNy>X6 K 4enCTBUIO

B 3KCTPEMaJ/IbHOW CUTYaL NN NO3BOJIAIOT HUBEIMPOBATb PUCKWU NPU JIIOOOM CTUXUNHOM
bencteun.

PaszymeeTcs, naxke npu naeasbHOM MOJIOXKEHUN BeLlen C/lyvYaHble )XepTBbl
HensbexxHbl. OHM ABNAITCA cBOeobpa3HOM NIaToM 3a TEXHUYECKUA nporpecc.
OpnHako Tparnyeckume notepm XX n Hadasa XX| BeKa OT CTUXUWN Hesb3S Ha3BaTb
[esloM Cly4as TOJIbKO MO O4HOM NMpUYnHe - YenoBeyecTBo bosiblue 3HaeT,

N HAY4YUJ10Ch 3alUNLLATLCA OT 6ObLUNHCTBA CMEpPTEesIbHbIX B MPOLUJIOM Yrpo3.

CnnbHenwnm 3eMneTpaceHnsam, a nHorga 6narogapsa BMelwlaTeNbCTBY YesloBeKa

B NnpupoaHyto cpeny n 6onee cnabbiMm ToN4KaM, CBOMCTBEHHA KaCKagHOCTb
rnopakarwmnx pakTopos. NMHbIMK C/l0BaMun, NoA3eMHble yoapbl CTAHOBATCSA CMYCKOBbIM
KPIOYKOM 019 BO3SHUKHOBEHUSA HOBbIX N'yOUTENbHbIX NPOLECCOB - LlyHaMu, NoXXapsbl,
sasnungemnm n ap. Hanbonee snevyaTnsawoWmMn NnpMmep 3Toro cayydmelieecs B 2004 roay
MerauyHamu B HOro-BoctoyHonm Asnn u tparegmna Nantm 8 2010 roay.

PacrnonoXeHne o4aroB CUJIbHENLLINX 3eMIeTPACEHNA MAarHUTyAbl 7 U Bbllle
€ 1900 no 2015 roa. Ha BepxHen Bpe3Ke KapTa NJOTHOCTU HacesieHUs Ha nJjaHeTe
(TéMHBbIE UBETA).

MpeplwecTBytowmin 3emnetpsaceHnto y 6eperos CymaTtpbl OyM KypOpTHOW MHAOYCTPUN,
OTCYTCTBME CUCTEMbI NpeaynpexxaeHusa LyHamm, npeHebpexxmntenbHoe OTHOLIEeHne
K NPUPOAHbLIM Yrpo3aM npueenn K katactpode. Nornbno bonee AByXcoT ThiCAY
yenoBek N3 54-x cTpaH Mupa. OTO elle pa3 NoATBepANSI0 BCTYMNJIEHME YesioBeYeCcTBa
B 3Moxy rsiobanmsaunm He TOJIbKO B SKOHOMUKE, HO U MOTEPSAM OT CTUXUNHbIX
bencrteun.



Hekorna BOWMHbI CpaBHMBAJIUCh C 3eMeTpaceHnaMu. lNocse oByX MUPPOBLIA BOWH yXe
rnon3emMHble yaapbl CPaBHMBAKT C Y)KacaMu BOMNHbI. B CBOE BpeMs eBpONenckum
naundnct HuaTn 3ameTun: «Benmkmne BomHbl NogobHbl 3eMneTpsaceHnto. MHoruve

N3 SBNIEHNI BOMHbI NIEFKO MOHATb TEM, KOTopble Bblsin o4eBnaLamMm TOro paspyLueHuns,
KOTOpoOe Npoao/KaeTCs B Te4eHNe HeCKOJIbKMX NeT Ha NPOoCTpaHCTBe,
rnoaBepriemcs 3eMneTpaceHmnto... lNMocsne BeNMKMX BOMH, Kak 1 nocse 3eMsieTpAaCeHuns,
coAporaeTcs KOHBYJIbCMBHO BeCb MUP, BCE MOJINTUYECKNE CUCTEMbI, BCe
yenoBe4yeckme npencraBneHunsa». Nocne Takmx cobbiTUn Kak MmeraygyHamm B KOBA nau
3emneTpsaceHns B dnoHum ¢ paspyweHnem ADC «Dakycnma» B 2011 roay ctano

CO BCEWN 04EBUOHOCTbLIO ICHO, 4TO rnobanmsaumnsa KacaeTcs He TOJIbKO SKOHOMUK,

HO N PUCKOB BONIbLLUNX XXEPTB OT NPUPOAHLIX KaTacTpodg.

Bo Bce BpeMeHa coobuiecTBa CMUPAINUCE C HEN3BEXKHBLIMN MaCCOBLIMU XXepTBaMHU,
a MNPOBbIE€ BOMHbI XX BeKa CHM3nAM 601eBo NOpor BOCMPUATUA NPUPOLHbIX
bencrteuin. U cerogHs, B BEK MTHOBEHHON KOMMYHMKaLWKW, Macc-Meana «nowymMmeB»
Mo NOBOAY OFPOMHOI0 YMC/a XXEPTB OT CTUXNN BbICTPO NMepexoasT K ApYyrum
HOBOCTSM, HE BCKPbIBAast UCTUHHbLIX NPUYNH Tparegnin KoTopble XOPOLLO U3BECTHbI
cneunanncTaM 1 oKasbiBalOTCA TEMU XKe CaMbIMU YTO COTHM N ThICAYN NeT Ha3aa.
C 4eM 3TO CBSA3AHO?

CencMmyeckas yrposa OTHOCUTbLCA K CMTyauun, Koraa seayume K katactpoge
nepeMeHbl NPONCXoASaT KpaiHe MeaIeHHO He TOJIbKO AJ1S OTAE/IbHOIro YeslI0BeKa,

HO 1 ANns obuwecTBa. I3MeHeHUs1 KNMMaTa XopoLuui ToMy npumep. Ecnm TemnepaTtypa
NoBbILLIAETCS Ha AOSIN rpadyca B rof, a B OTAEJIbHbIE rofbl Aa)Ke NajaeT, aaun
0CO3HalT HeobPaTUMOCTb NepeMeH NULLb TorAaa, Korjaa OHU NPOSBASIOTCS CO BCEN
04eBUHOCTbIO. M3-3a2 3TOro MexaHn3M COLMAIbHOWN 3alLUTLI 3ana3abiBaeT Uan

He BKJIl0OYaeTCs BOBCe.

MoTepwn OT CTUXUNHBbIX 6eACTBUI C KOHUA XX BeKa pacTyT onepexxatloLwmnmm Temnamm
No CPaBHEHUIO C YBEIMYEHNEM MUPOBOr0 HAaCeNEHNSA U COrslacHO ero BCE 6osbLuen
KOHLEHTpPaLMN B ropoax.

B ronnueByanckom KnHopuibme «Dante’s Peak» npnsoanTcs csoeobpasHbin «penenT»
KaTacTpodbl Ha NpMMepe BONPOCa - Kak CBapUTb XUBYIO NArywKky? OTBeT nNpocT -



HeobXo4MMO NOMECTUTb €€ B KaCTPHJIIO C XOJI04HOW BOAOW N Me[lJIEeHHO HarpeBaTh.
Torpa naryuwka He oWwyTUT yBeNn4YeHUs TemnepaTypbl, U He ycrneeT BbiNPbIrHYTb
13 3aKuneswien soabl. IHbIMM cnoBaMu, Korga yrposa NpeBpaTUTbLCA B 04EBUOHYIO
peanbHOCTb cnacaTbCcA en byaeT no3gHo.

Cu/ibHble 3eM/IeTPSACEHNS B OOHUX N TeX )Xe MecCTaxX BO3HUKAKT C UHTepBasioM

B OECATKWU MU COTHM NneT. Nepnoa nx noBTOpeHUs NepekpbiBaeT CMEHY eC/n

HEe HEeCKOJIbKUX MOKOJIEHNI TO, MO KpanHe Mepe, CPOK XXU3HU OTAEJIbHOIr0 Yesi0BeKa.
MosTomy, cemcmMmmyeckas yrposa B obuiecTtse He OBJlaf4eBLLUNM MEXaHU3MOM Nepenayn
1 BOCNPOMN3BOLCTBA HAaY4YHbIX 3HAHUWN C Te4EeHNEeM BPEMEHWN CTAaHOBUTCHA MeHee
peasibHON.

CTporoe Hay4HoOe 3HaHue BO3HUKJIO 18 pelueHns npobaemsl BbIXXMBAHUSA, N HYesl0BEK
He CMO>XeT OCTaBaTbCA TaKOBbIM, eC/in He ByaeT ero NOCTOAHHO MOMNOJIHATb

N CTPOUTb Ha 3TOMN OCHOBE PyHAAMEHT XU3HM Byayuwmx nokoneHun. bnarogaps
3TOMY PUCK yMepeTb 0T BONEe3HU AN AOPOXKHOIMO MPOUCLLIECTBUA CHUXEH
HaKOMJIEHHbIM OMbITOM. 3HaHUSA, NPeBpaLLleHHble B peMHM be3onacHoCTu, IeKapcTBa,
CUCTEeMbl HaBUraLum NO3BoOJIAOT N3beXXaTb MaCCOBbIX CMepPTeN, U CBECTU NX K CTPOKE
C/ly4anHbIX COBbITU B Hawe BpeMs, HO He BO BCeM Mupe. [oCKoIbKy caMa no cebe
HayKa He CHWXaeT MHTEHCUBHOCTb AeNCTBUSA NPUPOLHBLIX CUJ1, OHa NINLLb NO3BOASET
OLEHUTb UX OMAaCHOCTb M AaTb 0bwecTBy HeobxoAnMble A5 BbIXKUBAHNSA 3HaHUS.

B 1978 rogy sANOHCKUX cencmosor Xmpo KaHamMopu yCTaHOBWJI, 4TO CyMMapHas
SHeprusa BCcex 3eMsieTpsACeHNin Ha niaHeTe 3a 1900—1980 roabl n pasmep
4eoBEeYECKUX NMoTeEPb HE MMEKDT MexXay cobonm NpAMON 3aBUCUMOCTU. TakK, MakCUMyM
CYMMapHOW 3HEPrmnm 3eMseTpsCeHNN B LWECTUAECAThIX rofax He cTan Nukom yuiepba,
a Ha OTHOCUTENIbHO CMOKOWHbIE CeMCMMYECcKMe nepmoabl Npmwnocb 6onblie
Hec4YacTuUin, 4eM Ha CaMbll HECMOKOMHbLIN CENCMNYECKUN rog. HbIMK croBamu,
pa3mep noTtepb NPAMO He CBSA3aH C aKTUBHOCTbLIO 3€MHbIX HeAp, a onpeaensncs
coumasibHbIMU MPUYNHAMU U BOT MNoYeMmy.

KoHeL, 03HaKOMUTEJIbHOr0 (pparMeHTa.
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