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Pegepar

Otuer 179 c., 81 puc., 16 Ta6a., 200 HCTOYHUKOB.

I'EOJIOI'O-I'EODPU3NYECKHNE NHOOPMAIMOHHO-NU3MEPUTEJIBHBIE
CUCTEMBI, ['EOJIOTMYECKUE CTPYKTYVYPHLI, BYJIKAHUYECKUE
ITIOCTPOMKH, OJIIIONTHO-MAT'MATUYECKHUE CUCTEMBI,

MATMATUYECKASI KAMEPA, MAI'MATUYECKHWH OYAI, IIOTOKH
BEHIECTBA 1 DHEPI'U, KATACTPOO®UYECKHUE ITPOLECCHI

OOBEKTOM HCCIIEIOBaHUs SBISIETCS OnpOpycckas ByJIKaHUYECKas 00JlacTb U
MPWIETAIOIINE TEPPUTOPHH.

lenpto  paboTBl  SABISIETCS  MPOBEACHHUE  HMCCIAEIOBAaHUKW B 0OJaCTH:
IIPOTHO3UPOBAHUSL COCTOSIHUSI OKPY’KAIOIIEH Cpellbl, OLIEHKM U OCBOEHHUSI PECypCOB,
OIICHKH TE€XHOTE€HHBIX U MPUPOHBIX PUCKOB.

[IpoBenenne wuccienoBaHuid M oOecleUEHHE HAYYHO-HCCIEI0BATEIbCKUX,
OINBITHO-KOHCTPYKTOPCKUX W TEXHOJOTMYECKUX PabOT, MPOBOAUMBIX OpPraHU3ALMIMU
Poccuiickoii denepanuu, ¢ NpeIoCTaBIEHUEM BO3MOKHOCTH HCIIOJIb30BaHUS METOJOB
HAy4YHBIX UCCIIEIOBaHUN, pa3pa0OTaHHBIX WM OCBOECHHBIX JJI1 YHUKAJIBHON YCTAaHOBKH,
creraa (YCV).

Pa3Butne martepuanbHO-TeXHHUeCKOW 0a3zpl YCVY myTeM  JOOCHAaIEHUs
MMEIOIIUXCSl  CIEIMaTU3UPOBAHHBIX KOMILIEKCOB (j1aboparopuii), mpuoOpeTraeMbiM
Hay4YHbIM OOOpyJOBaHUEM [jisi OOeCHedYeHUss U Pa3BUTUS HCCIENOBaHUN B (Qopme
KOJUIEKTUBHOT'O MTOJIb30BAHUS.

Opranu3anusi MUPOKOMACIITAOHOTO MOHUTOPHHIA T'€0JIOTHYECKOM Cpelbl B
palioHe DnbOpyCCKOM BYJKAHMYECKOM 00JacTH U Ha MNPWIETAIOUIUX TEPPUTOPUSIX,
UCIIOJIb3Ysl YHUKAIBHYIO YCTaHOBKY «KommiekcHas reoguiznueckas nH(GpOpMaMmOHHO-
u3MepurenpHas cucrema KabapanHo-bankapckoro rocyiapcTBEHHOIO YHUBEpPCUTETA
uM. X.M. bepoekosa (KI'®UUC KBI'Y).

B mpouecce BBINONHEHUS BTOPOTO 3Tama padOThl MPOBOAMINCH CIEAYIOIINE

paboTHI:



- cOOp [aHHBIX TIO TEIJIOBBIM aHOMAIMUSIM B pailoHe IIOPYCCKOro
BYJKAHMYECKOTO IIEHTpa U B MEPBYIO OYEPE]b Ha BYJIKAHUYECKON MOCTpOiiKe mnpu
MTOMOIIIM aBTOHOMHBIX U3MEPUTEIIbHBIX YCTPONCTB, CHA0KEHHBIX aBTOMATU3UPOBAHHOM
cucteMoi cOopa U XpaHeHUs! HH(PopMaLH;

- JIoOCHalleHHWe YyHUKanbHOU ycTtaHoBku «KommiekcHas reodusnueckas
MH(POPMAITMOHHO-U3MEPUTEIbHAS cucrema Kabapnuno-bankapckoro
rocynapctBeHHoro yHuBepcuteta uM. X.M. bepboekoa (KI'®UUC KbBI'Y)»
COBPEMEHHBIMH T'e€OPU3NYECKUMU HUHPOPMAIMOHHO-U3MEPUTENBHBIMU  CUCTEMAMH,
OTPAXKAIOIIUMU CTPYKTYPY AaHOMAJIbHBIX SBJICHUHN B aTMOC(Epe N3y4aeMOro peruoHa;

- IPOBEJICHUE KOMIUICKCHOTO aHAJIM3a IMOJy4aeMOro B IPOLECCE MOHUTOPUHTA
reopu3n4yeckod MHPOpMAIMU C LEIbI0 IMOUCKA HWH(POPMATHUBHBIX CPEIHECPOUYHBIX
MpPEIBECTHUKOB (B TMEpBYHO ouepeabp B 3jekrpoMarHuTHoM YHY aumamnasosne)
TOTOBSIIIIUXCSL PA3HOMACIITAOHBIX KaTaCTPOPUUECKUX COOBITUNA PETHOHATBLHOIO H
IJIaHETapHOTOo Maciitaba (3eMIIeTpSACEeHUM, JIaBUH U Celiei, BYJKaHUYECKHUX
U3BEPKEHUN).

B nabmomgaembix Ha YCY KI'OUUC KBI'Y Bapuanusx comaepxaTrcsi CBEICHHS O
JUHAMHKE Teo(u3nuecKkoil cpefpl M MpoIeccax MPOTEKAIOUUX B 30HE MOJATOTOBKH
KPYITHBIX CEHCMHUYECKUX COOBITUA.

Ha BTOopoM »Tame mnpoBOAUIUCH pabOThl MO  TMOJYYEHUIO  HOBBIX
AKCIEPUMEHTANIbHBIX PE3YJIbTATOB C MOCIEAYIONIeH anmapaTypHOU Kiaccupukanuen
HanOosee XapaKTEPHBIX JIEKTPOMArHUTHBIX Mpu3HakoB B YHY nuanazoHe u olleHKH
aJICKBaTHOCTHU BBINOJHSAEMOM Ha UX OCHOBE MHTEPIPETALMH TOJYYEHHBIX JAHHBIX, C
BBIXOJIOM Ha KPaTKOCPOUHBIN MPOTHO3 KPYITHBIX CEHCMUUECKUX COOBITUM.

Pe3ynbTaThl TPOBEIAEHHBIX HCCIEIOBAaHUM OyAyT HCIOJIB30BaHBl B 3ajadyax
MIPOTHO3UPOBAHUS YCIOBUM (HOPMUPOBAHUSI U TMPOTEKAHUS T'€OJIOrO-reo(hUu3nYecKux
npoueccoB B pailoHe CeBepHoro KaBkaza u Ha 3Tame OIIEHKM NPUPOJHBIX PUCKOB Ha
3aJJaHHOM  BPEMEHHOM  MHTEpBaJie, opraHu3amusamMud  noas3oBatenern  YCVY,
NpopUILHBIMA HAyYHBIMH HWHCTUTYTaMH, BBICIIUMH Yy4YE€OHBIMH 3aBEJACHUSIMH,

3aMHTCPCCOBAHHBIMHA @eﬂepaHBHbIMI/I MHUHUCTCPCTBAMH WM BCAOMCTBAMHU W CHUJIOBBIMH



CTPYKTypaMHu, a TaK >K€ TMO3BOJAT oOOeclneurBaTh MOJYYEHHE HOBOW HAy4YHOU
nH(popMaIu B 00J1aCTH NPUKIATHON T€OPU3UKU U BYJTKAHOJIOTHH.

B pesynbpTare BBINOJHEHUS MPOEKTa IJIAHUPYETCA PEIIUTh (PYHIaMEHTATbHYIO
npobsemy ceiicmonorun u BbiaenuTh B KHY nuama3zone BbhICOKOMH(GOPMATHUBHBIM
MpPEABECTHUK  KPYIMHBIX  ceiicMuueckux  karactpod. Ha  Beixone  HayyHO-

HCCICAOBATCIIbCKUX pa60T ITaHUPYCTCA ITOJTYUUTh TEXHOJIOTHYCCKHUH mponecc.
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BBenenue

YenoBek ¢ caMOoro Hayajaa CBOETO MOSIBIICHUS HA IUIAHETE 3€MJIA HUCHIBITHIBAI
MOCTOSHHYI0 HE3alIUMIIECHHOCTh IEpe] CUJIaMH NPUPOABI: U3BEPKEHUSMHU BYJIKAHOB,
3eMJICTPACEHUSIMU, YparaHaMu, IlyHaMH. B uctoprun nuBuian3anuy U3BECTHBI IPUMEPHI,
KOTJ]a KPYIHbIE TPUPOHBIE KaTaCTPO(bl COMPOBOXKAAUIUCH TTYOOKHMMHU COLUATIBHBIMU
MOTPSICEHUSIMU: THOJIM [IUBWIN3AIMN; Pa3BATMBAINCH BEKAMU, CO3/1aBa€MbIE€ UMIICPUH.

B name Bpems, HECMOTpsT Ha NOCTOSHHOE PA3BUTHE CIEHUATU3UPOBAHHBIX
MH(POPMAITMOHHO-U3MEPUTEIIBHBIX CUCTEM, CPEJICTB CBSI3M U BO3MOXKHOCTEH BaKyalluu
HACEeJICHHsI U3 OMAacCHBIX PETHOHOB, MPEIOTBPALEHUE KAaTacTPODUUECKUX MOCIEACTBUM
MPUPOJHBIX KaTaKIU3M OCTa€Tcsl HE pElIEHHOW 10 KOoHIa mpobiemoil. bonee Ttoro,
OTMEYAETCs MOCTOSIHHBIM POCT MaTepualibHOro yiiepOa OT HPUPOJHBIX KaTacTpod,
CBUJICTEIILCTBYIOIUA O BO3pACTalOlIed 3aBUCMMOCTH COBPEMEHHOTO OOIIecCTBa OT
COCTOSIHUSI OKPY>Kalollled Cpelibl U OT HAIIMX 3HAHUU O TPALYIIMX reo(Uu3nYecKux u
TEXHOT€HHBIX KartacTpoduueckux coObiTusix. B EBpomeiickoit yactu Poccun B 3TOM
OTHOLIEHUU 0coOyI0 omnacHocTh npeactaisier CeBepHblid KaBkas, rae HaOmrogaeTcs
aKTUBU3alMs BYyJKaHa OJb0OpyC, peryiasipHO MPOUCXOIAT 3EMIICTPSACEHHUS U
KaTacTpopuyeckue COOBITUS TPABUTAIIMOHHOTO TMPOUCXOXKICHUS (OIOJ3HHU, CEIIH,
oOBaJibl, CHEXXHbIE JJaBUHBI). Ha Haieil mamsitu cenb, comeAmuii ¢ rop B bakcanckom
yuense geroM 2000 roga. OH yHUYTOXKHUI LEHTPAIBbHYI0 4acTh ropoaa TbwIpHbIAy3.
UenoBeueckne KEPTBbI, HE IMOJJIEKAININE BOCCTAHOBICHUIO >KWIIBIE 3/IaHUS — BCE 3TO
pe3ynbTaT IeUCTBHS HEOOY3JaHHOM CTUXUHU.

Muorue roabl TEOPUIMKUA BEAyT ILIEJICHANPABICHHBIE TEOPETUUYECKUE U
AKCIIEPUMEHTAJIBHBIE ~ MCCIIEOBAaHUSI IO  IIOWCKY  HANEXKHBIX  IPEIBECTHUKOB
pa3zHoMacmTaOHBIX Teo(U3UYECKUX KaTacTpod ¢ IENbI0 HCMIOJIb30BAHUS HUX MpPH
nporHose 3emyeTpsceHuid. CerogHss W3BECTHO OOJBIIOE YHCIO MPEABECTHHUKOB
paznuuHor (usnueckoil npuponabl. OAHU U3 HUX XapaKTEPU3YIOT MPOLECCHl B
reo(pu3N4EeCcCKoOr cpejie, MPOUCXOISIINE Iepe] MOATOTOBKON KPYIHBIX COOBITUM, IpyTHE
MOSIBIISIIOTCS. M TIepe]] CIa0bIMU CEUCMUYECKUMU COOBITUSMU. Tak, mepes CUIbHBIMU

3CMIICTPACCHUAMA yAACTCA B pPAAC CIIydacB Ha6J'IIOI[aTB aHOMaJIMK HauoOoJiee



XapakTepHbIX TeoPuznueckux mosiel. B mepByro odepeab, 3TO — MO, CBSI3aHHBIE C
nedopmanreit 3eMHONU KOPBI, COTPOBOXKIAOIIUECS PA3IMYHOTO POJia CEHCMUUYECKUMHU
BOJTHOBBIMU  SIBJICHUSIMH, (IIIOKTYallUd AJIEKTPOMArHUTHBIX TOJIeHd, MpPOSIBICHHUE
MECTHBIX TPABUTALIMOHHBIX aHOMAaNWW, JauHaMuka ¢uounoB u 1ap. [logpoOHyro
nHpoOpMaILMI0 00 ITUX MPEABECTHUKAX YHMTATeIb MOXKET HaMTH B M3BECTHBIX paboTax
POCCUHCKUX YYEHBIX, U B NEPBYIO OdYepelb, B paboTe uieHa-koppecnoHjaeHta PAH
Cob6onepa I'.A. [I".A. Co6ones, 1992 r.].

K coxanienuto, MHOTHE NPEABECTHUKU C TPYJIOM BBIIEIAIOTCA Ha (DOHE IIYMOB.
OHU MO3aWYHO PACHOJIOKEHBI HA TMOBEPXHOCTU 3€MJIM U, YTO cCaMoO€ TIJIaBHOE, IO-
pPa3HOMY pPa3BUBAIOTCA B PA3JIMYHBIX CEMCMOAKTUBHBIX PEruoHaX Halllel IJIaHETHI.
XapakTepusys npobiieMmy B I€JI0M, HEOOXOJUMO OTMETUTh, UTO B MOCIEIHUE TOJbI B
ATON 00JIaCTU JIOCTUTHYT OIMpeEeieHHbI mnporpecc. B mepByro odepenb creayeT
BBIJICJIUTh pPa0OThl MAaTEMAaTHUKOB M TIeO(U3UKOB HAYYHOM NIKOJBI, BO3TJIABISIEMOM
KPYIIHBIM pPOCCUHCKMM y4eHbIM, akageMukoM PAH AnekceeBeim A.C. U3syuas
po0JieMy IOCTOBEPHOCTH MPOTHO3a KATACTPOPUUECKUX 3EMIICTPSCEHUI, OHU YCIIEITHO
Pa3BUBAIOT HOBYIO (DU3UKO-MATEMATUUECKYI0 MOJIEbh HWHTETPAJIbHOIO MPEIBECTHUKA
roTOBAIICHCA  Teodu3uyeckor  karacTpodnl. JlaHHas  MojAenb  JOCTaTOYHO
MHQOPMATUBHO OTpa)kaeT TMpolecC MOATOTOBKM 3EMJIETPSICEHUS] BO BPEMEHU:
UHTETPaJbHBIN MPEIBECTHUK OMNPEAENSIeTCS HAa OCHOBE pPEIICHHS COBMEIIEHHBIX
oOpaTHBIX 3a7a4 [JIi COOTBETCTBYIOIIMX T€O(PU3NMYECKUX TOJIeH (CMEIeHul u
nedopManuii, >IEKTPONPOBOJAHOCTH, AHOMAJIUU TPABUTAIMOHHOTO TOJSA U T.I.).
VYcraHoBineHO,  4TO OOJHUM M3  OCHOBHBIX  JOCTOMHCTB  OOOOIIEHHOTO
MPEABECTHUKA SIBJISIETCS €ro HHTETpUpylollee CojAepKaHue, CBOOOJHOE OT
paccoriiacoBaHusi TMOKa3aHUW MPEIBECTHUKOB PAa3IUYHON (HU3MYECKOU MOPUPOIBI
[A.C. Anekcees, 1999 r.].

B Hacrosimee BpemMs pabOThl 1O TMOUCKY HAJEKHBIX MPEIBECTHUKOB
3eMJIETPSICEHUN OCTAIOTCSI OJHOM M3 CaMbIX aKTyalbHBIX IpoOieM reodusuku. Yucmo
WX BCE BpeMs BoO3pacTaeT. B CBs3M ¢ pa3BUTHEM HOBBIX TEXHOJOTHH MOSBUINCH U
HOBBIE METOJIbl UCCJEAOBAHUS YCIOBUM pPa3BUTHS CEUCMHYECKUX U BYJIKAHUYECKHUX

COOBITUI, TaKue Kak, HAOJIOJEHUs] Ha CIYTHUKAX, HaOmrojeHue 3a noseneHuem GPS
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CUTHAJIa U JIpyrue. B UX 4unciie U 3JIEeKTPOMAarHUTHBIE METO/IbI, COCTABIISIIOIINE OCHOBY
OTJIEJIbHOTO KJlacca MPEIBECTHUKOB, SIBISIOTCS OBICTPO pPa3BUBAIONICHCS 00JIaCThIO
HAayKH, CBSI3aHHOW C OIMCAaHWEM IIpolecca MOATOTOBKM KPYMHOTO CEHCMHUYECKOTO
COOBITUSI. DJIEKTPOMArHUTHBIE SIBJICHUS B TOCIEIHEE BpPEMs PaccMaTpUBAIOTCS Kak
BeCchMa OO€IIAoNMid KaHAUAAT B 3a/lauyax, CBSI3aHHBIX C KPATKOCPOYHBIM IPOTHO30M
3eMJICTPACEHUM,  MOCKOJBKY YK€  HAKOIUICHO  MHOXECTBO  JOKAa3aTeJIbCTB
CEMCMODJICKTPOMAarHUTHBIX SIBJICHUM B MIUPOKOM AuanazoHe dyactoT ot YHY go BU u
CpeACcTBa HaOIIOICHUS TAKUX SIBJICHUU MPOTATUBAETCS OT MOBEPXHOCTHBIX HAOIIOICHUM
10 HaOmroneHuit Ha cnyTHUKax. VHTepec K TakuM HAOMIOJACHUSIM ONpENesieTcsl B
MEPBYIO OYEpe/lb BO3MOXKHOCTHIO MPAKTUYECKOTO0 MpPUMEHEHHs ATUX A(PEeKTOB aJis
OmpeIeNIeHHs] MECTa U BpeMEHU OYIyIIEro 3eMJIETPSICEHUS.

Ha nmepBoM 3Tame BBINOJHEHUS HACTOSIIETO MPOEKTA aBTOpPaM OTYETa YJIAJIOCh
BBIJICJINTh HOBBIM KJIACC 3JIEKTPOMArHUTHBIX CUTHAJIOB, KOTOPBIE OTPA’KAKOT YCIIOBUS
MOATOTOBKU KPYIHOTO CEHCMHUUYECKOTO COOBITHS. DT JJAHHbIEC TIOJIYYEHBI B pPE3yJIbTaTe
CO3/IaHUsI HOBOW amnmapatypHoil 0a3el B cocTaBe CeBepoKaBKa3CKoil reou3nyeckoi
oOcepBaTopuri M TMPOBOAMMOTIO Ha €€ OCHOBE MOHHUTOPHUHIA TOHKOW CTPYKTYpBI
ANEKTPOMArHUTHOTO M celcMuueckoro mnosied nmpubopueiMu komiekcamu KI'OUUC
KbI'Y.

[ToMuMO 3TOro BBINOJHEHHBIM HAa TIEPBOM JTall€ WCCICAOBAHUN AHAIU3
KOMIUIEKCHOU Te0JIoro-reou3nyeckol MHGOpMalMy TMO3BOJMI C HAYYHOM TOYKH
3peHHsl TOAOUTH K OOOCHOBAaHMIO KOHIeNUuu 1o MojepHuzanuu YCY u
chopMynupoBaTh TPEOOBAHUS K JJOOCHAIICHUIO CIEIUATU3UPOBAHHBIM 000pYA0BaHUEM
YCY KI'®UUC KBI'Y B pamkax pazpabotku Ilporpammer paszsutus YCY Ha
2009-2010 rompr.

Hay4yHbIM KOJIJIEKTUBOM TOATOTOBJIEHBI CHENHAIN3UPOBAHHBIE TPUOOPHI U
CO3/IJaHbl MAaKeThl HOBBIX HH()POPMAIIMOHHO-U3MEPUTEIBHBIX CHCTEM, KOTOpBIE YiKe
YaCTUYHO Pa3BEpHYTHl B BepXoBbsix peku KybOanb, Ha Tepputopuu PecmyOnauku
KapauaeBo-Uepkecus. Co3naBaemas  maboparopuss Ned  mocie  3aBepllIeHHUS
MyCKO-HaNaJJOYHBIX PabOT OpraHUYecKd BOJbeTcsI B cocTaB (CeBepOKaBKA3CKOM

o0cepBaTOpUH.
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I'maBa 1 Ceiicmuuyeckne kKaractpognli. IIpoOisiemMbl NPOrHO3MPOBAHUSA U

NpeaynpexxKIcHus

[TpunuBHAS 3BOMIONMUS MPUPOIHBIX MPOLECCOB HA 3eMJIC, UMEIOIIEH MACCUBHBIN
cnyTHHK (Macca JlyHbl coctaBisieT 1/81 macchl 3emin), CylIeCTBEHHO OTIMYAETCS OT
ABOJIIOLINM UIAHET, He UMeroux cnyTHuka (Mepkypuii, Benepa), unu Ha 1uiaHeTe C
ManbiMu cnyTHUKamu (Mapc-®oboc-/leiimoc). B cucreme 3emns-Jlyna HeoOxoaumo
CUMTAThCA C HEKOTOPHIMU  «(PYyHIAMEHTaIbHBIMU»  BO3MYILIEHHUSIMHU, KOTOpbIE
HEMPEPHIBHO BO3JCHCTBYIOT Ha TUIAHETY, U3MEHSSI €€ BHEIIHUN OOJIMK U BHYTPEHHIOIO
CTpYKTYypy reocep. Mper MHOroBekoBasi NEpecTpoilka M TI'€OJIOTHYECKOW Cpebl.
[IpunuBHBIE CUIIBI UCHIOJHSIOT POJIb CBOCOOPA3HOIrO MPUPOAHOTO BUOpaTopa. B 3ToOif
CBSI3M MMEIOIIME MECTO BO3MYILEHHS TpeOyIoT BHUMATENbHOro paccMmorpenus. [lpu
BCECTOPOHHEM HW3YUYEHHH KOMIUIEKCHOM MpoOJieMbl, CBA3aHHOW C TJ100aJbHBIMU
JUHAMHYECKUMHU MPOIecCaMu, He00X0uMo Oosiee ri1yO0KO aHATU3UPOBATH OTACIbHBIC
SABJICHUSI KaTaCTPO(PUUECKOro XapakTepa MU B TMEPBYI0 oOudepelb CEUCMUYECKYIO
AKTUBHOCTB B OTJICJIbHBIX PETHOHAX TJIAHETHI.

COBpEMEHHBIE TEXHOJOTHUM MOHUTOPUHTA OKPYXAIMIEH Cpeapl, METOMAbI
TEOPETUYECKOU U AKCIMEPUMEHTAIBHOW reo(U3MKu MO3BOJSIOT TNIyOOKO MPOHHUKATH B
CTPYKTYpY HaOI0JaeMbIX NUHAMUYECKUX IPOIIECCOB, MPOTEKAIIIMX B JauTOoChepe U
npyrux reocdepax. [lomydueHHble HaydHbIe PE3YyJbTAThl MO3BOJISIOT YTBEPKIAATh, YTO
MPUJIMBHAS ABOJIOLMS — ATO HE YMO3pUTENIbHAs CXEMa, a peaJibHO HAOII0JaeMblid U
rIyOOKO M3y4aeMbIi Mpolecc ¢ KOTUYECTBEHHBIMHU OIEHKAMU BETMYMHBI MOMEHTA CHII
U JAPYTUX NapaMeTpOB, XapaKTEPU3YIOWIMX COBPEMEHHBIM 3Tal Pa3sBUTUS B HUCTOPUU
3emuu [FO.H. ABcrok, 1996 1.].

[lepBoe mpubAMAKEHUE B CXEMATU3AIMKU CIOXHOTO MEXaHU3Ma, YIPaBISIOIIErO
ABOJIIOIIMEN MUIAHETHI, cAenaHo enle B KoHIe XIX Beka, Korma BHYTPEHHEE CTPOCHUE
3emau ObLJIO MPAaKTUYECKH HE U3yuYeHHbIM. [loaToOMy mnpu 4YeTKOM OOBSICHEHHUU
MPUHIMIIA JEUCTBUS 3TOTO CIOXKHOIO MPOLECCA, PA3IUYHOrO PoJaa MepelaTOYHbIC

3BEHbS OBLIN OIMCAHBI HpI/I6JII/I)KeHHO HJIN OITYIIICHBI.
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JlanpHelme paOoOThl 10 COIOCTABJICHUIO TMEPBOTO MPUOIMKEHUS CXEMBI
NPUJIMBHOM 3BOJIIOLUU C MaTepUalaMyd UCTOPUYECKOU TEOJIOTUU BBISABUIIA HEIOJIHOTY
MPEKHUX TECOPETUUECKUX TMOCTPOSHUM. B 3TOM CBSA3M mpeacTaBisieTcss HEOOXOAUMbIM
MPOBECTU JAJIbHEUIIEE YTOYHEHUE CYLIECTBYIOLIEH CXEMbI NPUIUBHOW 3BOJIIOLUH,
MOPOXKAAIONIEH psA TEepecTpOoeK M TPOIECCOB KaTacTpoduyeckoro xapakrepa (B
MEPBYIO OYepeab CEUCMUYECKOM aKTUBHOCTH), C YYE€TOM TMOCJIEAHUX Hay4YHBIX

JTOCTUKEHUU COBPEMEHHOU Te0(PU3UKU U aCTPOHOMUMU.

1.1 O0mue 3aMedaHust 0 MPEeABECTHUKAX CEiCMUYECKHX KATACTPOd

[lepen kpynHBIMH 3eMIIETPACEHUSIMH B 30HE (hOpMUpOBaHUs OyaylIero ouara u
Ha yJlaJIeHUU yJIaeTcsl HaOII01aTh «aHOMAJIbHBIEY» Te€OPU3NUECKHUE BO3ZMYILEHHS Pa3HOU
npupobl (TpaBUTAIMOHHBIE, CEHCMHYECKHE, SJIEKTPOMArHUTHBIE U Jp.), KOTOpPHIE
TPAKTYIOTCS  KaK  MPEJBECTHUKH  TOTOBSIIErOCs  CEUCMHYECKOTO0  COOBITHUS
(3emuieTpsicenusi). B psme cinydaeB MHOTME U3 HAOMIOJAIONMIMXCS AHOMAaJbHBIX
reopu3M4ecKux  SABJICHUN  (DUKCUPYIOTCS  anmapaTypHbIMM  KOMIUIEKCAMHU  Ha
3HAYUTENBHBIX YAAICHUSIX OT (POPMUPYIOIIEHCS AMUIIEHTPATbHON 30HbI. Y CTAHOBJIEHO,
YTO 3TH aHOMAJIUU MPOSIBISIOT ce0s BO BPEMEHU U MPOCTPAHCTBE BEChbMa CJIOKHBIM
obpazom [B.U. Msukun, b.B. Koctpo u ap., 1972 r.; I''A. Cobones, 1978 r.; Mei
Shirong, 1992 u ap.], popMupys B pailoHe SMUIEHTPATBLHONU 30HBI CIIOXKHBIE MOJEBHIE
ctpyktypsl [A.C. AnekceeB, b.M. I'nunckuii u ap., 2008 r.].

Hauunast co BTOpO#l MOJIOBUHBI MPOIUIOTO CTOJETHUS, POCCUHCKHE Teo(U3UKu
BEyT aKTUBHOE U3y4YCHUE HAOIIOAAEMbIX aHOMAJIbHBIX BO3MYIIEHUM, TPAKTYEMbIX KaK
MPEABECTHUKU 3eMJIETpsICeHUI. Pe3ynbTaThl 3TUX HAOMIOJEHUN T0CTATOYHO MOJIPOOHO
oTpaxkeHbl B oOoOmatomend nyonukanuu A.S. Cugopuna [A.S. Cupopun, 1992 r.].
Kuralickue celcMoNiorH, YIENSIONIME JOCTATOYHO BHHUMAHUS — KOMILJIEKCHOMY
MOHUTOPHUHTY CTPYKTYpPbl re0(pU3nUecKuX Mojaei pa3HOM MPUpPO/ibl, BO3HUKAIOIIUX MPH
MOATOTOBKE U Pa3BUTUU KPYMHBIX CEHCMUUECKUX COOBITHI (M = 6 ), oTMeuaroT [Zhang
Guomin, Zhang Zhaocheng, 1992], uro He Bce HabrOgacMble HABEICHHBIEC TMOJIEBbIC

CTPYKTYpPbl MOHO pAacCMAaTpUBAaTh KaK NPEABECTHUKU 3EMIICTPSICEHH. 31ECh
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TpeOyeTcsi U30MpaTeNbHBIM MOJIXOJ, B OCHOBE KOTOPOrO JIOJKHBI  JIEKAaTh
MHOTOTUIAHOBBIE  AKCIEPUMEHTANbHbIE HAONIOACHUs, OOBEIUHEHHBIE B €IUHBIN
Hay4HbIN OJIOK.

PasHonnaHoBble HAOMIOJEHUS PA3BUBAIOLIMXCSA CEUCMHYECKUX IPOILIECCOB
KaTaCTpOPUUYECKOro xapakTepa U TMOJydeHue OOodbIIoro o0beMa JOCTOBEPHOM
reopuzndyeckod HMHPOPMAIMU O CTPYKTYpE TE€HEPUPYEMBIX BOJHOBBIX MPOIECCOB
MO3BOJISIIOT CTaBUTh BOMPOC O CO3JIaHUM MHTETPabHOrO MpeaBecTHUKA. (OHaKo,
MpaKkTHUKa TeOo(PU3NYECKUX HAONIOJEHUM T[OKa3bIBAE€T, YTO CIOXHAsA CTPYKTypa
HaOJII0/IaeMbIX aHOMAJbHBIX BO3MYIIEHUH M OTCYTCTBHUE JOCTOBEPHBIX JAHHBIX O
B3aMMOCBSI3H T€HEPUPYEMBIX CUTHAJIOB C OCOOCHHOCTSIMH T'€0JIOTHUECKOM Cpebl B 30HE
Pa3BUBAIOLIETOCS Oyara, Co3Aal0T M3BECTHBIE TPYJIHOCTU B MOCTPOCHUHU YCTOWYMBOTO
MHTETPaIbHOTO MPEIBECTHUKA, KOTOPBIM OBbLT MPETIOKEH B KOHIIE MPOIIJIOTO CTOJIETUS
akageMukoM A.C. AnekceeBbiM [Alekseev, 1993; Ma Li, Chen Jianmin, et al., 1995;
A.C. Anekcees, b.M. I'muuckuii u ap., 2008 r.].

B nacTosiiiee BpeMst ClioXKuIach BeChMa MapajiokcanbHas cutyauus. [lonygaercs,
YTO HaIuuue OOJBIIOTO 4YHucia 3aUKCUPOBAHHBIX MPEIBECTHUKOB KPYIMHBIX
CEUCMHMUYECKUX COOBITUM  (3EMJIETpSICEHMI), K KOTOPBIM CEHCMOJIOTM  BCera
oOpaIarTcsi, 4ToObl HE MPOIYCTUTh MOJTOTOBKY CHIIBHOTO 3€MJIETPSICEHHS, BEChMa
3aTPYyJHSAET MPOTHO3 TOTOBSIIErOCsl CEHCMHUYECKOTO COOBITHS U3-3a YyBEIUYEHUS
«KOJIMYECTBa CTeneHeu cBoOoAbl BbIOOpa». CBoOOJAa BHIOOpAa OrpaHUUYUBAETCS MPU
ATOM €Il U TeorpaduuecKuM MOJ0KEHUEM CEHCMOOMACHOTO PEruoHa, JJisi KOTOPOro
MIPEIO0JIaraeTcsl BHIMOIHUTD MPOTHO3HBIE OIIEHKH. B pa3HBIX ¢ T€OJOrMYeCKON TOUYKH
3peHHs] CEHCMOOMACHBIX PEruoHaxX IUIAHEThl MPEABECTHUKU KPYIMHBIX CEMCMUYECKHUX
COOBITHI MPOSBISAIOT ce0s MO-pPa3sHOMY.

OnbIT ceCMONIOTHYECKUX HAOIIOICHUHN MOKA3bIBAET, YTO YUCTO CTATUCTUUYECKUE
METOJIbl TOMCKAa PENIAIOIIer0 MpaBWiia MPUBOIAT K PE3KOMY BO3pacTaHHUIO o0beMa
AKCIEPUMEHTANIbHBIX BBIOOPOK TMpU JOO0ABJICHUU KaXXJIOrO0 HOBOIO IpHU3HAKA.
JlaBuHOOOpa3HOE BO3pacTaHWe HEOOXOAUMBIX MHOTOMEPHBIX CTATUCTUUYECKUX BHIOOPOK

IMPOHUCXOJUT H3-3a H€O6XOI[I/IMOCTI/I OLICHUBAaHHUA CTAaTUCTHUYCCKHX B3aUMOOTHOIIICHUI
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HOBOI'O TMpHU3HAKA CO BCEMHM CTapbIMM MOpHU3HAKaMU, 4YTO JAeOpPMUPYET
MPEIIECTBYIONIEE MHOTOMEPHOE pacipeieieHue.

Cerogusi reopu3uKu Bce OOJbIIE CKIOHAIOTCA K TOMY, 4YTO 3a BCEMH
B3aMMOOTHOIIEHUSIMU OTJEIbHBIX MPEIBECTHUKOB MEXIy COOOW M CO CBOMCTBAMH
ouara CTOUT HEKOTOpasi yHUBepcaiabHas reopusnueckas BenuuuHa. Haxoxaenue Takon
BEJIMYMHBI PACIIUPUIIO Obl BO3MOXKHOCTH HCHOJIb30BAHUSI OTACIBHBIX XapaKTEPHBIX
MPEJBECTHUKOB B 3ajayax MPOTrHO3a W M30aBWJIO OBl ceiicMoyiora OT «IPOKJISTHUS
MHOTOMEPHOCTH.

Takoili reou3nyeckol BEIWYMHOM, MO-BUIUMOMY, MOXKHO CUHUTaTh Haubojee
YHUBEpPCAJIIbHBIM Mpoliecc, HaOM0JaeMblii B 04aroBOl 30HE TNIPU MOATOTOBKE
CEHCMHYECKOTO COOBITHUS — HBOJIIOLMIO TOJS MUKPOTPEIIMH B T'€OJIOTMYECKON cpelie
noJ ~ JEHUCTBUEM  KOHIEHTpPAllUM  JIOKAJIbHBIX  HANPsOKEHHMHM W JIPYTrux
reoJIoro-reo(U3nYeCcKuX MporeccoB, CBI3aHHBIX ¢ (PIIOMTHON aKTUBHOCTHIO B PETHOHE.

B xone »Toil 3BONIONMM MPOUCXOAUT POCT U YKPYNHEHHUE MHUKPOTPEUIUH,
MOSIBJICHUE HOBBIX 00JIacTe MOBBIIMIEHHON TPENIMHOBATOCTH M, HAKOHEIl, Pa3BUTHE
MarucTpajbHbIX TPEIIMH — pa3pelBOB B reojormdeckoi cpeae. Ilpormecc
3aBEpIIAIONICHCS BBIICICHUEM HAKOIUIEHHONW SHEPrud Ha BCEX JTamax HBOIIOLHU
r€0JIOTUYECKON Cpelibl B AIUILIEHTPAIbHOW 30HE€ M COMPOBOXKIAIOTCS TEeHEpaluell B
JOKaJlbHOW 00JacTH, B MEPBYIO oOudepellb, NePOPMAIIMOHHBIX, JIEKTPOMATHUTHBIX H
reoaKkyctuueckux (MHGpa3ByKoBbIX) Bo3MyulleHuit [HukonaeBckuii, 1982 r.;
A4 Cunopun, 1992 r.].

B  kadecTBe  KOJMYECTBEHHOW  XapaKTEPUCTUKM  0a30BOro  mpoiiecca,
MOPOK/IAIOIIETO aHOMaJbHbIE TeoPU3NUeCKHe BO3MYIIEHUsI B reocdepax Ha dTare
MOATOTOBKM KPYIHOIo ceiicmMuyeckoro coObiTus, akaaemMuk A.C. AnekceeB U €ro
YYEHUKH MPEIIOKUIN UCTIOJb30BATh HAa MIEPBOM 3Tarle MPOCTPAHCTBEHHO - BPEMEHHYIO
(YHKIUIO TJIOTHOCTH YHMCIa TPEIIMH B 00JIACTH TOTOBSIIErocsl oyara. JTa o00JacTh
BKJIIOYAET W 30HBI MPOSIBICHUS aHOMAJIbHBIX T€O(U3UUYECKUX MMOJIEH Ha MOBEPXHOCTH
3emiu, cBsI3aHHbIE ¢ 00pa30BaHMEM, B TOM YHUCIE, U MOTPAHUYHOTO CIOSl JUIATAHCUU

[Alekseev, 1993].
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Takoe mpeoKeHrne B CBOE OCHOBE ONUPAETCA:

. Ha  pe3yJibTaThl KUHETUYECKOM TEOpHUHM  Pa3pyLICHUs, pPa3BUTOU
C.H. XKypxkoseim co cBoumu corpyaaukamu [C.H. XKypkos, 1968 r.; C.H. XKypkos,
B.C. Kykcenko, Ilerpos, 1973 r.];

. Ha DKCIEPUMEHTAIBHBIX W TEOPETHUYECKUX MCCIEIOBAHUAX IPOLIECCOB
MOJATOTOBKYU 3€MJIETPSICEHUM, BBIITOJHEHHBIX POCCUUCKUMU yueHbIMU B.M. MsYKuHBIM,
b.B. KoctpoBeim, I'.A. CoboneBrim, O.I'. llamunoit [B.1. Msukun, b.B. KoctpoB u
ap., 1974 r.; 1975 r.];

. Ha pe3yJIbTaTaX YHUCICHHOTO aHAaIW3a «OYaroBBIX» U «ITOBEPXHOCTHBIX»
30 aunatancuu [JI.LE. Co6uceBuu, 2003 r.; A.C. AnekceeB, b.M. I'muuckuit u ap.,
2008 r.];

. Ha  JOKCHEPUMEHTANIbHBIX  JAaHHBIX, [OJIYYEHHBIX TPU  aHAJIU3e
F€OMarHUTHBIX BO3MYIIECHUN, PETHUCTPUPYEMBIX NEpe] CHIbHBIMU CEHCMHYECKUMHU
COOBITUSIMU.

OTtMeTuM, 4TO siBIEHHE 00pa30BaHUs TOBEPXHOCTHOTO UJIU «IIOIPAHUYHOTO CIIOSI
IUJIATAHCUW - PA3yIUIOTHEHUS MPOTSKEHHBIX 30H BEPXHEW YACTH 3€MHOU KOPBI O]
JEUCTBUEM KacaTelIbHbIX M PACTITUBAIOIIMX TEKTOHUYECKUX HANpsHKEHUU BOIU3H
CBOOOJHOM OT HANpsDKEHUW JHEBHOW MOBEPXHOCTH ObUIO OOHAPYXKEHO aKaJIeMHUKOM
AJIEKCEEBBIM U €r0 YUCHUKAMU B PE3YJIbTATE BEIUYUCIUTEIBHBIX YKCIEPUMEHTOB.

Huxe MBI ipuBeieM HEKOTOpbIE (PaKThl, OTHOCAIIUECS K (PU3UKO-MEXaHUYECKUM
CBOMCTBAM 30H TOBBIIICHHON TPEIIMHOBATOCTH M MPEANOJIATaeMOM CTPYKType
KBa3UCTATUYECKUX DJJEKTPUYECKUX W MArHUTHBIX TMOJIEM B 30HE MOATOTOBKH
CEHCMHYECKOT0 COOBITHS (B AMULIEHTPAILHOM 30HE).

B paznene HacTosiero ot4era KpaTKO U3Jaraercsi CTPYKTypa JWIIATAHCHBIX 30H
«OYaroBOTO» U «IOTPAHUYHOIO» THUIIOB WM MPUBOMAITCS PE3YyJbTAThl HAOIIOJCHUM
MarHUTHBIX BO3MYIleHHM miepen cuiabHbiMu (M>6 u Oonee) ceHCMHUECKUMHU

COOBITUSIMH B Pa3INYHbIX PECTHUOHAX HAaIlIeH IJIaHETHI.
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1.2 VYcaoBuss (OpMHUPOBAHUS AHOMAJBHBLIX BO3MYLIEHHIl  pa3HOH
¢usnuyeckoii mnpupoabl Ha ITane MNOATOTOBKH M Pa3BUTHUH KPYIHOIO

CeCMHYECKOro COOLITUS

OCHOBHOE 4YHCIO 3EMIIECTPSACEHHMIN pealn3ylTCs 4Yepe3 pa3pylIeHUE TOPHBIX
IIOPOJI, HAYMHAsI C pa3pylIeHus IMOpoa B 0o4aroBou 30He. [lorTomy B 3amade mporxHosa
IIEPBOCTEIIEHHOE 3HAYEHUE OTBOJIUTCS M3YYEHUIO IPOLECCOB MOATOTOBKH pa3pyILICHHUS
u MoHuTopuHra. [lpm wu3ydeHMM NpoOUECCOB pa3pylleHus O0O0pas3loB pa3IUYHBIX
MaTepuajioB B  JIaDOPAaTOPHBIX  YCJIOBHMSX, a TaKKe aHalIu3  pa3pylLIeHUs
KPYITHOMACIITAOHBIX TPUPOJIHBIX 00pa30BaHUN MPU 3EMIIETPSICEHUSIX BBISIBIICHBI 00IIIHE
3aKOHOMEPHOCTH. 3J€ECh, NPEKIE BCEro, CIEAYyeT BBIACIUTH IIOITAIHBIA XapaKTeEp
pa3BuTusa Tmporiecca Bo BpeMenu. B paborax C.H. XKypkoBa u ero kosier u3s
®uzuko-Texnnueckoro HWucturyra PAH B Cankr-IlerepOypre ycraHoBieH psif
KMHETUYECKUX 3aKOHOB M mpeacraBieHuilt o mpouecce paspyumenus [C.H. Kypxkos,
1968 r.; C.H. XKypkos, B.C. Kykcenko, IlerpoB, 1973 r.], koTopble OJHM3KH K
COBPEMEHHBIM MpeJcTaBieHusM yuyeHbX Muctutryta Qusuku 3emunm PAH o cxeme
pa3pylieHus KPyIMHOMACHITAOHBIX TE€OJOTMUYECKUX CTPYKTYp Ha JTare MOATOTOBKH
3emneTpsicenud. Tak B padote ['.A. CoboneBa chopmMyIUpOBaHbl TPU 3aKOHOMEPHOCTH,
MMEIOIIME KIIOYEBOE 3HAYECHHE B PEIICHUM OTIAEIBHOIO KJacca 3aJay, CBSI3aHHBIX C
npoOsieMoi M3y4YeHHUsl MPEABECTHUKOB M TMporHo3oMm 3emuetpsicenuid [[.A. Cobores,
1978 r.]:

1. IlpencraBieHre O pa3BUTUU CHCTEMbI TPEUIMH B OOJACTH MOATOTOBKM Oyara
3eMJIETPSICEHUI B PE3YJIbTaTE POCTA OOBEMHOM IUIOTHOCTH YMCIIA MUKPOTPEILUH, YEPE3
CTaJuU YKPYIHEHHUS Pa3MEPOB TPEIIMH W YMEHBIICHUS HUX 4uciaa 10 oOpa3oBaHUS
MAarucTpaabHbBIX Pa3pbIBOB.

2. 3aKOHOMEPHOCTh CTYIIEHYATOr'0 IMEPEX0oJa pa3MEpOB TPEIIMH OT MEJKUX K
OoJiee KpPyHHBIM, TMPU JOCTHXKEHUU MEIKUMH HEKOTOPOro KPUTHUYECKOTO YHCIa,
COOTBETCTBEHHO KoHUEeHTpaunonHomy kpureputo C.H. Xypkosa [C.H. Kypxos,

1968 1.]:
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K'=—, (1)

rae N - 9ucio TpemmuH pasmepa [, K - KPUTHYECKOE CpelIHEe PacCTOSHHUE

1
MEXJy TpellMHAMU B €JAUHUIAX CpPEIHEH IJIWHBI TpemuH, a N 3 o0beMHas

KOHIEHTPAILUS TPEIIHH.

[Ipy yMEHBIIEHWH CPEOHEr0 PACCTOSIHUA HUXKE KPUTHYECKOTO MPOUCXOIUT
pe3Kas TMepecTporKa BCEHM CHCTEMBI TPEUIMH C YBEIMYEHHEM CPEOHUX Pa3MEpOB
TPEIIMH B HEKOTOPOM TE€OMETPUYECKONW MPONOPUUM UM YMEHBIIEHUEM CPEOHEH
00beMHOM uX KOHIEHTpauuu. [Ipu 3TOM TpemuHbl MNPUOOPETAIOT TEHJICHIIUIO
JIOKalM30BaThCcsl B 00nacTu OyIymIero MakpopaspbiBa. OTH 3aKOHOMEPHOCTH
YHUBEPCAIbHBI JIJIs1 TI000r0 MAacIITAOHOTO YPOBHSI U 71 TI0OOT0 peKUMa HarpyKEHUs.

3. Ilepectpoiika CHUCTEMBI TPEIIUH IMPOSBISETCS B HU3MEHEHUH HEKOTOPBIX
XapaKTEePUCTUK CPEJIbl B CO3PEBAIOIIIEM OYare, a Takyke B 00pa30oBaHUU aHOMAIUH psjia
reopu3M4ecKux moJjied. B 4acTHOCTH, KOHIIEHTpaIusl mpoliecca TPEHMHOO0Opa3oBaHus
MOET BBIPAXaTbCsl B MPOCTPAHCTBEHHO - BPEMEHHOM HW3MEHEHHHM pPEXUMA
CEUCMHYHOCTH JJIsl CIaObIX 3EeMJIETPSACEHUH, B HM3MEHEHUHM MEXaHHW3Ma O4YaroB
MPEIIIECTBYOMNX MUKPO3EMIIETPSCEHUN, B MTOSBICHUH aHU30TPOIIMU CBOMCTB MOPOJ B
Oynymwem ouare. Ilociennee Hanbosee 4eTKO MPOSBIAETCS B 00pa30BaHUM aHOMAJIUUI
BEJIMYMH CKOPOCTEM OTHOLICHUM pacOpOCTPAHEHHS MPOAOJBHBIX U IONEPEUYHBIX
CECMUYECKHUX BOJIH Tiepeln KpynHbiMu 3emuerpsicenusimu [M.JI. Hepcecos, A.H.
Cemenos, 1971 r.].

HexoTopbie reodusuyeckue TMoJasi MOTYT HCHBITHIBATh BIIMSHUE ITPOILIECCOB
PACKpBITUS MUKPOTPEIIMH. B 4aCTHOCTH, €CTECTBEHHO 0KUAATh YBEJIWYECHHUE Fa30BOM U
(barouaHOM MPOHUIIAEMOCTH 00JIaCTel 3eMHON KOpBI, B KOTOPBIX MPOUCXOAMUT ITOT
nporecc. IloaTomy ymaercs HaOmOAaTh HW3MEHEHUST YPOBHEH TPYHTOBBIX BOJ,
YBEJIMYEHNE HMHTEHCHUBHOCTH Ta30BbIX IIOTOKOB, W3MEHEHUS AJIECKTPUUYECKOTO
CONPOTUBIICHUSA W PAN JAPYTMX BO3MYIICHUWA Ha 3TAale€ IMOJATOTOBKHA CEHCMHUYECKOTO
coObITUs. PazymiioTHeHre MOpOJI 3a CYET YBEIUYEHUS] CyMMapHOro oObeMa TPEIIvH B

CBOIO O4YCpPCAb 06YCH3BJII/IB£1€T MOSIBJICHUE JIOKAJIbHBIX aHOMAaJIUM IrpaBUTAlMOHHOI'O H
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ANEKTPUYECKOr0 TMOJed Tam, TAe IMOoJ€ JOKaJIbHBIX TEKTOHUYECKUX HaNpsKEHUM
BBI3BIBAET aKTHBU3ALIMIO MPOLECCA TPEILIMHOOOPA30BAHMS.

AHanu3 TMOoJs HanpsbDKEHUW B pailoHaX NOATOTOBKHM 3emiieTpsiceHui [Miao
Liangtian, 1993; Wang Chunhua, Liao Sugiong, 1996] u pe3ynbTarbl YHCIEHHOTO
MOJICTUPOBAHUSl YCIOBUM BO3HUKHOBEHUS 30H «JIWUJIATAHCHUM», MPUBEJCHHBIE HIXKE,
MO3BOJISIIOT JOMYCKAaTh BO3MOXXHOCTh 00pa30BaHUs TPEIIMH HEKOTOPOTO MAaCIITaOHOTO
ypoBHs Ha paccrosiHusx 200 - 300 kM oT ouara Oyayuiero 3eMaeTpsICeHHUS.

Takum oOpa3oM, BbIOOp (QYHKIMM IUIOTHOCTH TPEIIMH B KAayeCTBE MEPHI
MOATOTOBKM pa3pylIeHUss HMEET psii JOCTOMHCTB, Ojaromaps Y4yacTHUIO JTOM

(uznyeckoit Mepbl B POPMYITUPOBKE BCEX TPEX OCHOBHBIX 3aKOHOMEPHOCTEM.

1.3 O «Ilorpanuunom cjioe» auiaarancum (mo A.C. AseceeBy)

B pesynbrare B3auMOAEUCTBUS Ppa3IOMHO-OJIOKOBBIX CTPYKTYp U JAPYTHX
reopusnyeckux  oOpa3oBaHMi B  JUTOC(hEpE  BO3HUKAIOT  CEHCMOAKTUBHBIE
30HBI - 00JIACTH BBICOKOM KOHIIEHTPALMHW TEKTOHMYECKUX HANpPSLKEHHM, KOTOpbIE HE
OCTaIOTCS MOCTOSIHHBIMK. Ha onpeneneHHOM 3Tane pa3BUTHS CEHCMUYECKOTO Mpoliecca
MPOUCXOJNUT Pa3pyLIEHUE HEKOTOPOTO O0BbEMa IeO0JIOTMYECKON Cpeibl, BBI3BIBAIOLIECE
3eMJIETPSICEHNE.

[Ipoecc  MOATOTOBKM  3€MIIETPSCEHUN  SIBJIAETCSA  SHEPTrOHACHIILIEHHBIM
IIPOLIECCOM, KOTOPBIM PacTsIHYT BO BPEMEHH MHOTJAa Ha MHOTHE rojabl. B aToT mepuos
MIPOUCXOMST KPYIHBIE PEOJIOTUYECKUE U3MEHEHUSI B HEKOTOPOM 00BEME T€0JIOTNYECKON
cpenbl, (OPMHUPYIOTCS aHOMaJIbHbIE OOBEMHBIE 30HBI, OTBETCTBEHHBIE 3a I'E€HEPALIMIO
reopU3nYecKux MOoJIe pa3HOW MPUPOJbI; HAOMIOAAETCS PACKPBITUE TPEUIMH B 30HAX
MOBBIIIEHHBIX 3HAYEHUM CABUTOBBIX U PACTATUBAIOIIUX HAMPSKEHUH, aKTUBU3UPYETCS
(dmronHas akTUBHOCTh. Takue 0ObeMHBIE 30HBI BCErja oOpa3yroTcs B MECTaX O4aroB
OyIyIIHX 3€MJIETPSICEHUM.

HavanbHyto cTagnio pacKpbITHS TPEUIUH U MOCIEIYIOLIEE COCTOSHUE CPEbL, IPU

KOTOPOM Pa3BHUBAIOTCS TPOILIECCHl  Pa3pylIEHUs] TEO0JOTUYECKOM cpelbl, Mbl B
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nanbHeleM OyleM CBS3BIBATH C PAa3BUTHEM IWIATAHCUM, ONMCAHHEIM B e paboT
[Brace, Paulding, Scholz, 1966; Huxonaesckuii, 1982 r.].

CornacHO CyIIECTBYIONIUM IIPEACTABICHUAM JUIATAHCHS - 3TO HEIMHEHHOE
Pa3yILIOTHEHHUE YIIPYTOil e0JOrMYecKOl Cpebl 3a CUeT 00pa30BaHUs TPEIIUH COBHUIA
BCJIEJICTBHE NIPEBBIIEHNs] HAMOOJIBIINX KacaTelbHBIX HAMPSKEHNI HEKOTOPOTo MOPOra.
K 061acTu IUIaTaHCHU OTHOCAT MHOKECTBO TOYEK YIPYrOH CPEbl, Ul KOTOPBIX MIPH
3aJJaHHOM 1101 HAIPSDKEHUH {0, | B CpeJie BEIOTHEHO YCIOBHE!

D.=t-a(P+pgz)-Y =0, (2)

rje P - MIOTHOCTh MOPOJIbI, g - YCKOPEHUE CBOOOJHOTO MAJeHUs, Z - TIyOuHa
TOYKH, O - KOIPDUIMEHT BHYTPEHHETO TpeHus, Y - CIEIUICHUE MOPOJIbI,

T - THTCHCHUBHOCTDH KaCaTCIbHBIX HaHp}I)KeHI/If/,I, P - THAPOAUNHAMHUYICCKOC NAaBJICHUC!

1
P=—§(011+022+033), 3)

3 I
T= 7[(011 ~0,,)" +(0, = 05,)" +(05, = 0,)) +6(0}, +07; + 053):F- (4)

VYcnosue (2) copnagaet ¢ kpurepuem lllneiixepa-Hanau pa3zpymienus marepuana
MoJ, ACHUCTBUEM CKaJbIBAIOIIUX HAarpy30K. OH yIOBIETBOPUTENIBHO OMKUCHIBAET HAYaJIO
nmpouecca paspylieHuss TropHOM mnopoabl. Kpurepuiik npuMeHuM W B CTaauu
«mapenpaspyuenus» (mpu Harpyske 10 60 — 90% oT kpuTHUecKoi) NIl KaueCTBEHHOTO
omnmucaHus 001acTel aKTUBU3ALUU PACKPBITUSI TPEILIUH.

Ha npumepe npocreiimeid cTaTUYECKOM MOJIENIH 3€MHOM KOPBI - NIEPBOHAYATIBHO
OJHOPOJIHOTO, M30TPOIHO-YIIPYroro IMOJYIMpPOCTpaHCTBa akaaemMuky Aunekceery A.C.
yAa10ch MOKa3aTh CIOXKHBIM XapakTep 30H AWIATAHCUU. DTa CIOKHOCTh MPOSIBISETCS
JaXke B Clly4asix, KOrja UCTOYHUKOM TEKTOHUYECKUX HAIMPSIKEHUM SBISETCS €UHUYHAS

COCPCAOTOUYCHHAA CHIIA. Yro kacaercs pcajlbHOro o4dara, TO 34ECb Mbl HMCCM
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HaJO)KEHUE CUJIOBBIX TOJIEH, T[OJHOE OMUCAHUE KOTOPBIX C MPUBICYECHUEM
COBPEMEHHBIX MaTEeMaTHYECKUX METOJIOB BEChbMa 3aTPYIHUTEIIHHO.

Jlst coctaBiieHUs MpecTaBieHus: 00 YIPOLIEHHONW CTPYKTYpE 30HbI TUJIaTAHCUU
Ipd  MOJCJIMPOBAHUU  TOJISI  HANpPsDKEHUW B YOPYrOM  MOJYNPOCTPAHCTBE
A.C. AnekceeBbIM U €ro y4eHUKAMU OBLIM HUCIOJIb30BaHbl TOYHBIE PEIICHUS MIJIs
YIOPYTUX CMEIIEHUM U HANpSHKEHUH OT TOYEYHOTO MCTOYHMKA TMOJYYEHHbIE B padote
[Mindlin, Cheng, 1950]. Pemienust y10BI€TBOPSIIA YCIOBUSIM OTCYTCTBHUS HAINPSKEHUIN
Ha FpaHule «3eMII-Bo3ayx» z=0,

Pe3ynbTaThl MOJIENTMpPOBAaHUS MpPEACTaBICHB Ha pUCyHKe 1. 3mech m3o0pakeHa

rpaHuna obmacty D_ =0 I8 MCTOYHUKA - OJHA MpOCTas CHia Ha IiiyOuHe 15 km.

VYpyroe noiaynpocTpaHcTBO ObLIO 3aJaHO CIAEAYIOIIMMU apaMeTPaMH:

v, =6000m/c, v, =v, N3, A=u=p0}=348-10"TIa, p=2900kr/™’, g=9,9Mm/c>,

Y =3-10Tler, @ =0,5, F=10"H.

B paccmatpuBaeMoM ciy4dae OKasaJoCch, 4YTO BHYTpU oOmactu D_=0

KaCaTCJIbHBIC  HAIIPSDKCHUA  JOMHUHHUPYIOT HaJd  CXKUMAOIMWUMHKW  HAIPSAKCHUAMMU.
COHpOTI/IBJ'ICHI/Ie Cpeabl CKaJIbIBAIOOIUM YCHUIIMAM 3a CUCT CHCIVICHUSA 3ACCH IMPCOAOJICHO
H CJIIOKUJIIUCH YCIIOBUA, 6HaFOHpI/IHTHI)Ie AJI poCTa 4uciia TPCIIWH. CamMu MeXaHU3MBI

pacKphITHsL TPEIIMH M PEOJOTMYECKHE U3MEHEHHMS cpeasl B 30HE D_=0

UCIOJB3YEMbIMU DPEIICHUSIMH HE ONUCHIBAIOTCA. PemieHuss OTHOCATCS JHIIb K
OMPENIECNICHUIO TPAHULIBl Mepexoda YIPYroro COCTOSIHUSI B COCTOSIHUE HEIMHEHHOTO
pa3yIUIOTHEHUsI ¢ 00pa30BaHMEM JMJIATAHCHBIX CTPYKTYP B OKPECTHOCTH MPHUIIOKEHUS
CHUJIBL.

NHTepecHbIM SKCIEPUMEHTANIbHBIM (DaKTOM OKa3bIBaeTCsl 00pa3oBaHuE JBYX 30H
JUIaTAaHCUU: «0YaroBOi», KOTOpble 00pa30Bajlach B OKPECTHOCTU TOUYKU MPHUIIOKEHUS
CUJIbl U «IOTPAaHUYHON» — B CJO€ Ha TpaHUIE CO CBOOOAHON MOBEPXHOCTHIO. 31€Ch

II0J¢€ HaHpH)KeHI/Iﬁ OT UCTOYHHKA COACPKHUT CUJIbHBIN BKJIad KaCaTCJIIbHBIX HaHpH)KeHI/Iﬁ
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Ha (oHe c1aboro BAUSHUS CKUMAIOIIUX HAMPSKEHUM U TUAPOCTATUYECKOTO JaBJICHUS
B CBSI3M C OJIU30CTHIO MOBEPXHOCTU, CBOOOJHOM OT BHENTHUX HANIPSKEHUM.

B 3aBucumMoctu oT mapamMeTrpoB (/4 -TIyOMHBI UCTOYHUKA, F - UHTEHCUBHOCTHU
WCTOYHHMKA, Yria # - OPUEHTALMM CWIbl B HCTOYHUKE, BEJIMYUHBI Y - CLEIUICHUSA
AJIEMEHTOB CpeJbl), «IOTpaHWYHAs» 30HA JWJIATAHCUU BeleT ce0s JOBOJBHO
m3MeHunBo. OHa MOXET ucYe3aTh MpPU YBEIWYEHUHM TIyOWMHBI HCTOYHHKA WIH
COEUHATHCS C «OYaroBO» 30HOW MpPHU YBEIMYEHUW HWHTEHCUBHOCTH WCTOYHHKA
(pucynok 1). B HEKOTOpBIX clydasiXx «IOTrpaHUYHAas» 30HA MUMEET TOPU30HTAIBHYIO
npoTsiKEHHOCTH 110 200 1 GoJiee KUITOMETPOB, a TAKXKE CIIOXKHYIO (OpMY B IPOEKIIUU HA
MOBEPXHOCTH 3E€MIIH.

Het nHeob6xoauMocTu A0Ka3bIBaTh, UTO MPU AEHCTBUU HECKOIBKHUX, PA3HECEHHBIX
B TPOCTPAHCTBE CHUJIOBBIX HCTOYHUKOB IEPEMEHHOWM BO BPEMEHU WHTEHCHUBHOCTH
KapThHa TpaHchOpMallUU TUJIATAaHCHBIX 00pa30BaHUM MOKET ObITh OY€HB CIIOKHOM.

[TockonbKy ¢ TOBEPXHOCTHBIMU 30HAMU JAUJIATAHCUU €CTECTBEHHO CBS3BIBATH U
30HBI, OTBETCTBEHHBIE 3a TEHepaluio TeoPu3MUecKux Tmoyie  (Hampumep,
MH(PPA3BYKOBOTO WM 3JIEKTPOMATrHUTHOTO MOJIs1), TO AJI UCCIAETOBAHUSI UCTOYHUKOB U
MEXaHU3MOB O0Opa30BaHUsI ATUX aHOMaIUK TpeOyercs, BO3MOXXHO, 0oJiee TOYHO
UCCIIEIOBAaTh TOHKYIO CTPYKTYpPY U JUHAMHYECKUE OCOOCHHOCTH AWIATAHCHBIX 30H.
Takue ucciaegoBanus TpeOyIOT Pa3BUTHS CHEIHATU3UPOBAHHBIX (DEHOMEHOJIOTHYECKHUX
MOJXO0J0B U METOJIOB YUCJIEHHOTO MOJEITUPOBAHUA.

VYcinoBue pasyrmuioTHEHHS TOPOJ  3€MHOM KOPbl C YYETOM MEXAaHU3MOB

00pa3oBaHUs TPEIIUH UMEET BU:

1 ) 1 .
—0,(I-sing) - —0,(l +sing) - Y -cosq, ecim -0, 20,

0<D =12 2 (5)

-0, -0, , &CJHM - O3 <O,

rre o, M o, - HauOoibpllee M HAUMEHbBIIEE IJIABHBIE HANPSKEHUSA
(COOTBETCTBEHHO); @ - YroJl BHYTPEHHETO TPEHHUs, Y - CIEIUIEHHE, O, - MPOYHOCThH

CpCAbl IIpU PACTAKCHHUMU. OTOT KpI/ITepI/Iﬁ OonpcAciisICT 30HbI AWJIATAHCHU B YCJIOBHUSAX,
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KOTJla cpella BBbIACPKUBAET OOJbIINME CKaJbIBAIONIUME HAMNpPsKEHUS, HO MEHBbIIE
CONIPOTUBIISIETCS PACTATUBAIOIINM YCUITHSIM.

Hy»XHO OTMETUTB, YTO CYIIECTBOBAHUE «IIOTPAHUYHBIX» CIIOEB (30H) AWJIATAHCUU
B pEalbHBIX YCIOBUSX TpeOyeT SKCIEPUMEHTAIBHOTO moATBepxkAcHUsA. IIpsimbie
AKCIIEPUMEHTHI B MOJIEBBIX YCIOBHSX 3/I€Ch 3aTPYIHHUTEIbHBI B CBS3U C OTCYTCTBHUEM
JIOCTOBEPHBIX JAHHBIX O MECTOMOJIOKEHUU OyIyIIel 3MUIEHTPaIbHON 30HBI. OJIHAKO
HEO0OXO/IMMbIE TAHHBIE MOTYT OBbITh MOJYYEHBI IPHU aHATU3€ HAKOIUIEHHOTO OOIIMPHOTO
Marepuajia 1Mo MOHUTOPHUHTY aHOMAJIMW Pa3IUYHBIX reo(PU3nUecKux MoJied ¢ y4eToM
BBISIBJICHUSI MPUYMH MPOCTPAHCTBEHHO - BPEMEHHOW IOJBUKHOCTH M MEXAHU3MOB

B3aMMOCBA3U C T'COJIOTHUICCKUMU CTPYKTYpPaMMU.

=50 —40 =30 20 -10 20 30 40 x, km

Pucynok 1 - ®opmbl 04aroBoi U MOBEPXHOCTHOM 30H IUJIATAHCUU B CEYEHUU
y=0 (mo AnekceeBy A.C.).

IIpy KpaTKOCPOYHOM NPOTHO3E 3E€MJIETPSICEHUH 0Cco00€ 3HAaYEeHUE HUMEET
KOHTPOJIb INIOTHOCTH TPELIUH B 04aroBoil 30He. [1o-BUanMOMy, 3TOT KOHTPOJIb ONIACHO
OTPBIBATH OT HAOJIOJICHU 32 «IIOTPAHUYHON 30HOM AMIATAHCUU U CBA3AHHBIMU C HEIO
AHOMAJIbHBIMU TOJISIMHU.

[Ipexne yeM aHAIU3UPOBATh UHTETPATIbHYIO O00OIIEHHYIO MOJIEb TUJIATAHCHBIX
B3aHMOJECHUCTBYIOIINX CTPYKTYpP B 30HE OYara Ha OCHOBE MHOTOJHUCUHUILIMHAPHOTO
MOHHUTOPHUHTIA, 1€JIeCO00pa3HO yKa3aTh HA MEXAHU3M CBS3M IPOLECCOB 0Opa30BaHUS

TPEUIUH B «04aroBOW» U «IIOTPAHUYHON» 00JIACTIX TUTATAHCHUH.
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=50 40 =30 =20 -10 0 10 20 30 40 x, km
I

Pucynok 2 - OuaroBasi ¥ morpaHu4Hasi 30HbI IUJIaTAHCUU B I10JIE TJIABHBIX
HOpMaJIbHBIX HAIIPSDKEHUN O .

DHEPreTUYECKON Cpelor, B KOTOPOM OCYIIECTBIISIETCS B3aUMOCBSA3b «0YarOBOM»
U «IOTPAaHUYHBIX» 30H, SBJSIETCS €JAMHOE I0JI€ HAMPSHKEHUH, CO3IaHHOE CIOKHOU
CTPYKTYpOW CHJIOBBIX TIOJIEM B UCTOYHMKE (Oyaymiedl SHOHUIIEHTPaJIbHON 30HE)
TOTOBSIIIETOCS 3€MJIETPSICEHUS (PUCYHOK 2).

Jlunun HaMOONBIIMX KacaTeNbHBIX HANPSKEHUW (WM JMHUKM HauOOJbIINX
pPACTATMBAIOIIUX HANPSIKEHUN) NAIOT OLIEHKY JIOMUHHMPYIOIIEH OpUEHTAllUU TPEIIUH,
BO3HUKAIOIIUX B 30HAX «OYAaroBOr0» U «IOTPAHUYHOI0) TUIIOB.

B Tex ciyuasx, korna AuiaTaHCHBIE 30HBI JIBYX THIOB OOBEIUHSAIOTCA B OJHY,
UMEeTCsl eAuHas 00JacTh TPEIIMHOBATOCTH, COCAMHSIONIAs MOBEPXHOCTHBIE 30HBI
AHOMAJIBHBIX TOJIEW C 0YaroBOM 30HOW. Pa3BuTHE mpoliecca pa3pylmieHHs B 3TOM 30HE
MOXET HAMpSIMYI0 BIUSITh Ha U3MEHEHUE PETHUCTPUPYEMbBIX F€O(PU3NUECKUX aHOMAIIUM
U B NIEPBYID OYEPEAb HA AaHOMAJbHBIE BapHAllMd MAarHUTHOro mnojis 3emum B YHY
nuamna3one [JI.E. Cobuceny, K. X. Kanonuau u ap, 2008 r.].

3nech ciaeayer 0co00 OCTaHOBUTHCA HAa OJHOM BaXKHOM CBOMCTBE, KOTOpPOE

MPUCYILE PEATBHON F€OJIOTHUYECKON Cpeie.
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CTpyKTyphbl NWJIATAHCHOTO TUMa B o0Oyiactu Oyayiiero odara (GoOpMUPYIOTCS B
OTZIENIbHBIX Pa3JIOMHO-OJIOKOBBIX OOpa3zoBaHusx. Ha Hanmume Takux oOpa3oBaHUN B

Te0JIOTUYECKOU Cpejie BIIepBhIe 00paTui BHUMaHKue akaaeMuk CamoBckuii M. A.

1.4 Pa3;10MHO-0/I0KOBBIE CTPYKTYPBI U CEICMUYHOCTH

UccnenoBanust nocinegnero Bpemenu [M.A. CanoBckuii, JI.I'. BoJXOBUTHHOB,
B.®. ITucapenko, 1987 r.] roBopsAT O TOM, YTO HAIIE BOCHPUATHE CIJIOIIHOCTH
re0JIOTMYECKON cpefibl TpeOyeT CYIIECTBEHHOU KOPPEKIUU.

N3yuast CcoOCTBEHHBbIE JBWXKEHHMSI U pa3HOMACHITaOHbIE KOJIeOaTelIbHbIC
MPOLIECChl B CJIOUCTOM HEOAHOPOAHOW Cpelle, HCCIEAOBATEII0 MPUXOTUTCS
MOJIEIUPOBAaTh  T'€OJIOTMYECKYIO  Cpely, COCTOSIIIyI0 U3  OTIAEIbHOCTEH  CO
CTPYKTYpPHBIMH OCOOEHHOCTSMH CaMOM pa3lIMdYHOM MPUPOABl U pa3Mmepa. ITU
oOpa3oBaHus, peallbHO HAOJI0JaeMble B BEPXHUX CIOSX JHUTOCPEPHl, T€OMEXaHUKHU
MMEHYIOT TOPHON OPOJOHM.

[lo omnpeneneHuio TOpHas TMOpoAa — O3TO CTPYKTYpUpOBaHHAs TBeEpAas
reopu3nyecKas cpefa, KOTOPYI0 H3y4aloT KOHTAKTHBIMU METOJAaMU B BEPXHHX,
HauOoJsiee JOCTYMHBIX YacTsIX JUTochephl. B eCTeCTBEHHOM COCTOSIHUM TOpHAs Opojia
BCErJla COCTOUT M3 CTPYKTYPHUPOBAHHBIX IO pasMepaM OTIAEIbHOCTEH, CIOEB, OJOKOB.
DTO CBOWCTBO YCTaHOBJICEHO JKCHEPUMEHTAJbHO MW HE ABJISAETCS MPOCTOU
CIIy4alHOCTBIO.

B mporiecce npoBeneHus TEOPETUUECKUX MOCTPOCHUN HEOOXOIUMO MPUHUMATH
BO BHHMMaHMe U TO OOCTOSTEIBCTBO, YTO HaOIOgaeMble OCOOEHHOCTH
pa3zHOMAacITaOHBIX CTPYKTYPHBIX OTIAEIBHOCTEN (HEOJHOPOJIHOCTEN) reodr3ndecKon
CpeAbl MHOTHE TOAbl HAaXOASATCA B €IUHOM PUTME COBMECTHOIO CYIIECTBOBAHUS
(IBMXEHUS), HECMOTPSI Ha pa3Iuyue UHIAUBUAYAIbHBIX PUTMOB M Ha MOAYAC OYECHBb
ciaOble B3aUMHbBIE CBSI3H.

D710 QpyHAaAMEHTAIbHOE CBOMCTBO OTAEIIBHOCTEH, COCTABISIONIMX B LIEJIOM HaIly
IJIAHETYy, HAXOJUT CBOE OTPAXKEHHE B CTPYKTYpE JMHEUHBIX W HEIWHEHHBIX

mudpepeHuanbHbIX U UHTETPAIbHBIX YPaBHEHUN HEKOTOPOTO OIMpPEJEICHHOTO BUIA,
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KOTOpBIE HCHOJIb3YIOTCA CETOJHS KaKk NpU MOCTPOCHUM MAaTEMaTUYECKUX U
(EeHOMEHOJIOTUYECKUX MOJIeNIE pa3IUYHOM CTENEHU CJIOKHOCTH, TaK U TMpHU
MOCJEAYIONIEM aHATU3€ Pa3HOMACIITAOHBIX JBUKEHHUI Pa3iOMHO-0JIOKOBBIX U JIPYTUX
oOpazoBaHuii B tutocepe u Ipyrux reochepax, BKIHOYAs U AP0 3EMIIH.

Wtak, npu M3ydeHUH Pa3IUYHBIX TOPHBIX MOPOJI, CIArarolMX BEPXHIOK YacTh
nutocgepsbl, oOpaiiaetr Ha ceOsi BHUMaHUE UX HEOJHOPOTHOCTh — MOPOJIbI CIOKEHBI U3
pa3zHOMAacIITaOHBIX OTJIENBHOCTEH, KOTOPhIE 3a4acCTyl0 OTJIMYAIOTCA MO XUMUYECKOMY
COCTaBy M O0O0JagaloT pa3INYHbIMH (PU3MUYECKUMHU CBONCTBamMu. BHuMaTenbHOE
U3YUYCHHE CTPYKTYpPHI OTIENbHOCTEH (OJIOKOB) MOKA3bIBA€T, UTO OHU NPOHHU3AHBI IO
BCEMY O0BEMY CHUCTEMaMU TPEIIMH. OTO HACTOJBKO XapaKTepHas OCOOEHHOCTH
pEabHOM TE€OJOTHYECKOW CPEbI, YTO HE YUYUTHIBATH €€ MPOCTO HEBO3MOXHO. U, TeM
HE MEHee, MPU OMUCAHUM MOJOOHBIX CTPYKTYp reo(U3UKHU 10 CHX MOp OMUPAOTCS B
OCHOBHOM Ha IMPEJICTABICHUS KJIACCHUUYECKOW TE€OMEXAHWKH, KOTOpas ONEPUPYET B
OCHOBHOM CO CIUIOIITHOM CPEIOM.

JIeHCTBUTENBHO, TPU TEOPETUUYECKUX TIOCTPOEHUSX Cpeay YIO0OHO CUUTAThH
CIUIOIIHOM, a B PSAE CIy4aeB W HUJCAIBHO YIPYrol B OMPEAECICHHOM HHTEPBAJIE
nedopmanuii, HECMOTpSL Ha TO, YTO B JEHCTBUTEIBHOCTH OHA MPEJCTABISIOT COOOM
COBOKYITHOCTb  JUCKPETHBIX  OTAEIBHOCTEH  MHUKPOCKOIHMYECKOTO  MacliTada
CLEIUIEHHBIX MEXIy co0oH. bojee Toro, MoOJeKyIsIpHOE CTPOEHHUE JIOOOro BEIEeCTBa
HUYYTh HE MEIIAET YYEHBIM Pa3BUBATh COBPEMEHHbIE (DU3UUYECKUE TEOPUU, B KOTOPHIX
OHU ONEPUPYIOT BEIIMUMHAMH, SIBIIIOIIUMUCS PE3yIbTATOM MPOLELYPBI OCPEIHEHUS.

Tak, Hampumep, B MEXAHUKE KUJIKOCTEM W Ta30B, KOrJa €CTECTBEHHBIM
MaciTaboM HEOJHOPOJHOCTU SBJSIETCA JIJIMHA CBOOOJHOTO TMpoOera MoOJIeKyIl,
ypaBHEHHS, OMUCHIBAIOLINE TTOBEJICHUE CPEbI, OMIEPUPYIOT C AIEMEHTAPHBIM 00BEMOM
Cpeapl, pasMep KOTOPOro Mal B MAaKpPOCKOIHWYECKHX, HO JIOCTaTOYHO BEJIUK B
MOJIEKYJISIPHBIX MaciiTabax, 4ToObl I HErO MMENU CMBICH TaKWe CTAaTUCTUYECKHUE
CpeaHHE mapaMeTpbl COCTOSIHUSA, KaK AaBlieHuE u temmeparypa [JlonusHckui, 1959 r.].

CornacHO  COBPEMEHHBIM  MPEACTABICHUSAM  peajbHAas  HEOJHOPOIHAS
reopu3nyeckas cpeaa MOXKET OBbITh MpEJCTaBlIeHa C MPUEMIIEMOM MJisi TPaKTUKU

TOYHOCTBIO HEKOTOPON MOJIENIbHOW CTPYKTYypOW, KOTOpas oO0JaJaeT TaKUMH K€
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peakiusMi Ha BHEIIHUE BO3JACHCTBHS. YCIOBHEM MNPUMEHHUMOCTH TaKOIro MOJXO0JAa
ABJISIETCA  YJOBJIETBOPEHUE HEKOTOPHIM TpEOOBaHUSIM, B 4YHUCIE KOTOPBIX U
HEOOXOJAMMOCTh BBINIOJIHEHHUSI COOTHOLIEHUSI BUJA A<<L<</, rae ¢ — HU3y4aeMbIi
MacmTad 3ajadM, L — XapaKTepHBIM pa3Mep HEOJAHOPOIHOCTH, a A — JJIMHA BOJIHBI
aKyCTUUECKOTO BO3MYIlleHHs. Ecii BEMUYUHBIA U L OJHOTO MOPSIAKA, TO OCPEIHEHUE
HE MNpUBOIUT K HP(PEKTUBHOMY PEIICHUIO, €CIU XK€ L~¢, TO HENPUMEHUMBbI
muddepeHmanbabple  COOTHOIIEHMS, K KOTOPBIM CBOJUTCSA pellaemMas 3ajiada
[M.A. CanoBckuii u ap., 1987 r.].

OnHako METOJI OCpPEeAHEHUs HE BCErja MPUBOJUT K YIOBIETBOPUTEIIHLHBIM
pe3yiabTataM  Kak OpU  PEIIeHWH  JUHAMHYECKHMX  3a/lady, CBS3aHHBIX C
pacrpoCcTpaHEHUEM YIOPYTUX BOJH B TeOopU3UYECKOM Cpele €O CllydyalHbIMU
HEOJHOPOHOCTSIMH, TaK U MPH PEIICHUHU cTaThuueckux 3aaad. [Ipu ero ucnonap3oBaHuu
B OTAENIBHBIX OO0JACTAX, 3aHUMAIONIMX MaJIyl 4YacTb H3y4yaemMoro oobema
reo(pU3nYecKor cpeapl, MOTYT MOSBIATHCS CUJIbHEHIINE OTKIOHEHHS ((IyKTyanun)
OCHOBHBIX  BEJIMYMH, XapaKTePU3YIOIIUX TOHKYIO CTPYKTYpPy  HCCIEAYEeMbIX
aKyCTUUYECKUX MOJIeH, OTIMYAIONIMECS HA TOPSAKU OT CPEIHUX 3HAUYEHUM, JaBaeMbIX
METO/IOM OCPEIHEHUS.

BnepBeie mnpoOnema, cBsi3aHHasE C HEOOXOAMMOCTBIO yueTa OJOKOBBIX
HUepapXUUYECKUX CBOMCTB TeOPU3NUECKOM cpelbl, ObUla MOCTaBleHAa U JI€TAJIbHO
npoaHanu3upoBana B padborax yueHbix CCCP akanemukom M.A. CamoBckuMm [1979 1.]
n ero yueHukamu [M.A. CagoBckuii u ap., 1982 r.; 1983 r.; 1987 r.]. bsuio
YCTAHOBJIEHO, YTO B T'EOJIOTUYECKUX CTPYKTypax — B JIFOOOM OOBEKTE HEKOTOPOTO
MacmTad / — o0sA3aTeNIbHO UMEIOT MECTO TPAaHULIBI Pa3/ieNa, Ha KOTOPBIX CYIIECTBEHHO
MEHSIOTCSI CBOMCTBA CPE/IBL.

['panuiel pacuyieHs 0T OOBEKT HAa CTPYKTYpPHBIE 3JIEMEHTHI MEHBIIIETO pa3Mmepa,
KOTOPBIE CaMU MOAPA3/IEICHBI Ha €111€ MEHBIINE AJIEMEHTHI, U T. [I.

HezaBucumo oT TOro, Kakoil Macitad 3eMeHTapHOro 00bema cpefibl L BhIOpaH,
B HEM BCEr/la MOXKHO BBIACIHUTH T'PAHUIIBI, PA3JEISIONINE 3TOT AIEMEHT HA OT/EJIbHbBIC

6J'IOKI/I, HANpsi’KEHHOC COCTOSAHUE KOTOPBIX MOKET Pa3jindaTbCsa CTOJNb CYHICCTBCHHO,

27



YTO OCpPEJIHEHHE HaIpsDKeHUM cTtaHOBUTCS yxke HeaddexktuBHbIM [M.A. CanoBckuil u
ap., 1987 r.].

[Ipu pemieHUM AMHAMHUYECKUX 3ajady TeOo(PU3MKH, KOTrJa paccMaTpUBAETCS
COOCTBEHHBIC WJIM BBIHYXJECHHbIE JBHKEHUS T€OPU3NUECKON Cpelibl U JEHCTBYIOIIUE
Ha HEE CHWIbl MEHSITCI BO BPEMEHH, K YHUCTO TIE€OMETPUYECKOMY YCIOBUIO
3 PekTUBHOCTH oOcpeqHeHus] Bujua A<<L<</ TpeOyercs 100aBUTH €IIe OJHO
YCIIOBHE. DTO YCIOBUE CBS3BIBAET XapaKTEPHOE BpEMS aHAIIM3UPYEMOTO npouecca 7 U
BBEIOPAHHBIN XapaKTePHBIN pa3Mep L dJIeMEHTapHOTo 00bema, J) = L.

VYcnoBue BbITEKaeT M3 TOTro (pakTa, YTO MPHU BBIBOJE YpPaBHEHUM IBUIKECHHS
CIUIOIIHOM CpPEAbl, ABISIONIMXCA KOHTHHYAJIbHBIM aHAJIOTOM 3akoHa HproTOHA miist
JIBIKCHUST MAaTepUaIbHOM TOUYKM, B HESBHOM ¢opme Mpeamnosiaraercs, 4ro
PaBHOAEHCTBYIOIIAS BCEX CWJ, JEUCTBYIOIIUX II0 ITOBEPXHOCTH BBIJICICHHOTO
AIIEMEHTAPHOI0 00beMa 4V , MPUJIOKEHA K €ro LIEHTPY Macc.

Takoe [nomymeHue copaBelJIMBO B TOM Mepe, B KakOM BpeMs 7
pacrpoCTpaHEHUsT AKyCTUYECKOTO BO3MYIIEHHUS MO 00bEMY OJF MOMKET CUHTAThCA
BEChbMa MallbIM IO CPaBHEHUIO C T — XapaKTepHBIM BpEeMEHEM 3ajaud (BpeMeHEM
pacrpoCTpaHEHUsI aKyCTUYECKOTO BO3MYILEHHS MO BCeMy 00BbEMY V), T. €. JOJIKHO
OBITH BBIIIOJIHEHO YCIOBUE 7 <<T.

Bpemsi ¢ MOXHO OIEHUTH MO CKOPOCTH PACHPOCTPAHEHHS BO3MYIIEHUH, Tpy0o
rOBODs, I10 BEIMYUHE CKOPOCTH 3ByKa B CPENl€ ¢ COOTHOIIEHHUEM BHJA 7~ L/c. OTcrona
BBITEKAET, YTO JMHEHWHBIH pa3Mep DJJIEMEHTApPHOTO 00beMa, MO KOTOPOMY

MPOU3BOJUTCS OCPEOHECHUE CBOMCTB HEOJHOPOJHOM B JIEHUCTBUTEIBHOCTH CpPEIBI,
%
JIOJDKEH YIIOBJIETBOPATH HEPABEHCTBY Bua L/c = (V) /c<<T.

Jl1si mepuoan4ecKkoro mporecca ¢ XapakTEpHOW KpyroBOW 4acTOTOM w =27/T
ycinoBue 7 <<7 NOpUHUMAET BUJA Lw<<c. OUEBUIHO, YTO C MOBBIILICHUEM YaCTOTHI
aKyCTUYECKOTO BO3MYIIEHUSI BEIUWYMHA ¢/w HOJDKHA HENPEPHIBHO YMEHBIIATHCH,
MOCKOJIbKY CKOPOCTh 3BYKa ¢ €CTh (DU3MYECKHM mapameTp TreoPu3nueckoil cpeibl,
OOBIYHO cNa00 3aBUCSIIMN OT BBIOPAHHOTO pa3Mepa L BIEMEHTapHOro oObeMa.

EcrecTBeHHON rpaHULEell CHU3Y SIBIISIETCA CPEIHUN pasMep HEOTHOPOAHOCTH, KOTOPBIN
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COM3MEPUM C JUIMHOW BOJIHBI A, TaK KakK, OPU Aw=~c NOpOUEAypa OCPEIHECHUS
MEXaHUYECKHUX CBOMCTB He JaeT addekTa.

Nnmoctpanueil K NpuBEJIEHHOMY BBIIIE BPEMEHHOMY YCIOBUIO MOXKET CIYKHUTh
pacrpocTpaHeHUue yIpyrux KojeOaHui B kpucTtamuiax. HuzkouacToTHble KojeOaHuUs
KPUCTANIMYECKON  PEIIeTKH  PacCIpOCTPaHSAIOTCS CO  CKOPOCThIO  3ByKa  (HX
pacrpoCTpaHEHUE OIUCHIBAETCS BOJHOBBIM YpaBHEHHUEM), B TO BpeMsl Kak
BBICOKOYACTOTHBIE COCTABJIAIONIUE CIEKTpa KOoJeOaHUW, BOCIPUHUMAEMbIE€ KaK TEIUIO,
HE TOJIBKO PACIpPOCTPAHSIOTCA CO 3HAYUTEIIbHO MEHBIIEH CKOPOCThIO, HO U
OMUCHIBAIOTCS MPU TOMOIIH YPaBHEHHUS TEIJIOMPOBOIHOCTH, OTHOCAIIETOCS K IPyTOMY
TUIy YPAaBHEHUW. Y CTAaHOBJIEHO, YTO A3TO PA3JIMUYUE€ B CKOPOCTHU PACIHPOCTPAHCHUS
oObsicHsiIeTCST TeM, 4YTO (DOHOHBI, COOTBETCTBYIOIIME BBICOKOYACTOTHOMY YYacTKY
CIeKTpa HaOII0AaeMbIX KoJieOaHMM, paccerBalOTCs HA HEOAHOPOIHOCTAX (IedekrTax)
KPUCTANIMYECKON PEIIEeTKH, pa3Mepbl KOTOPHIX CPaBHUMBI C JJIMHOW BOJIHBI
BBICOKOYACTOTHBIX KOJIEOaHUIA.

C aHanmoruyHoW cuTyanued reou3uKH CTAIKUBAIOTCA MPHU PaCIpPOCTPaHEHUU
YIOPYrux KojeOaHui B reo(pU3MUECKOM cpeie, KOTopas COACPKUT HEOJHOPOIHOCTU
caMoro pasinyHoro Maciradba. OTHOCUTENIPHO HU3KOYACTOTHAS YaCTh HAOII0/1aeMOT0
31ECh CEMCMHUYECKOTO BO3MYIIEHHUS PACIPOCTPAHSIETCA CO CKOPOCTBIO 3BYyKa B CpEE
(cO CKOpPOCThIO TPOJOJBHBIX W TIOMEPEUYHBIX BOJIH), pACIPOCTPAHECHHUE KE
BBICOKOYACTOTHBIX COCTABJISIONINX UMEET 00Jee CI0KHBIN XapaKTep U COOTBETCTBEHHO
IPYTYIO CKOPOCTHYIO CTPYKTypy. HMEHHO m03TOMYy TEOpHUs pacnpOCTPAHEHHUS
CEHCMHMYECKHUX BOJH, IIOCTPOCHHAsT HAa COOTHONIIEHUAX, CIHPABEMJIUBBIX IS
OJIHOPOJHOM JMHEUHO—YyIpPYrod cpenabl, BpsAa Ju OyAeT cnocoOHa OCBETUTh BCE
BOIIPOCHI, CBSI3aHHBIE C JUHAMHUYECKUMH OCOOEHHOCTSIMH U3Yy4aeMOro CEHCMHUUYECKOTO
npouecca. bonee TOro, mpuMEeHEHUE TOJBKO KIIACCUYECKUX METOIOB MOXKET B PsAe
CIy4yaeB MPUBOJUTH K CYHIECTBEHHBIM OIIMOKAaM MpPH OIIEHKE IHEPTHUH, U3ITydaeMOu
TaKUM HMCTOYHMKOM KakK od4ar 3eMJIETpSICEHUS WM MarMaTH4ecKuil —odar
[M.A. CanoBckuii, B.®. [Tucapenko u ap., 1987 r.].

[IpencraBienuss o cpeaax, 00JaNaOIIMX CI0XXHOW BHYTPEHHEH CTPYKTYpOH,

JABHO CYILIECTBYIOT B MexaHuke. [Ipu paccMOoTpeHHHM TakuX cpel ynop AelaeTcs
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OOBIYHO ~ HA  METOJIe  OCPEIHEHHUS  JIOKAJIbHBIX  CBOWCTB  JHCKPETHOTO,
CTPYKTYpPUPOBAHHOTO MaTepuaia, MO3BOJAIONIEM HCIOJb30BaTh alaparT MEXaHUKHU
CIUIOIIHBIX cpen. B reodusnueckoil cpene BO3MOXKHOCTH 3TOrO0 METOJla CUIIBHO
OTPAaHUYEHBl TEM, YTO JUCKPETHOCTh CpPEAbl MPOSBIAECTCS HPHU JIFOOOM JIMHEHHOM
Maciitade sBICHUS.

CkazaHHO€ O3HayaeT, 4yTO IIPH PACCMOTPEHHU IMPOILECCOB B Teo(PU3MIECKOM
cpelie Mbl HE MOXKeM U30aBUTHCS OT yueTa €€ JUCKPETHOCTH BBIOOPOM IMOJXOJSIIETO
JWHENHOro MaciiTada OMUCaHMs: KaKkuM Obl HU OBLT BBIOpaH 3TOT MacmiTad, B cpefe
BCETJla HAMAETCA CPAaBHUMBIM C HHUM CTPYKTYPHBIM DJIEMEHT, TakKO, 4TO
UCIIOJIB30BaHUE OCPEJHEHHBIX M0 00bEMY MEXAHWYECKUX BEIUYWH (HANPSHDKEHUN WU
nedopmarinii) MOXKeT IMIPUBECTH B 00BEME ITOTO IJIEMEHTA K OIIMOKaM MOpsaKa camMoi
u3yyaemMol BenuuuHbl. Ha mpakTuke ceroAHss NpW pelIeHUH TMOJ00HBIX 3aaad
3a4acTyr0 IPUXOIUTCS mpuberath K (EHOMEHOJIOTMYECKUM MOCTPOCHHUSIM.

Axanemuky M.A. CanoBckoMy H €ro YUY€HHMKaM yAaloch YOeIuTeIbHO
MOKa3aTh, YTO MPU U3MEHEHUU JUHEUHBIX MACIITA00OB B OUYEHb OOJIBIIOM JHANa30HE
oO111ast KapTUHA TPOSBICHUS OJIOYHOTO, JUCKPETHOTO CTPOCHUS re0(U3NIECKON CPe bl
ocTaeTcsi MOJOO0HOM camoil ce0e: JUCKPETHOCTh €€ CTPOCHHS TOJYUHSAETCS
HEKOTOPOMY HMEPAPXUYECKOMY 3aKOHY, KOTOPBIM BCErja MOXET OBbITh YCTAaHOBIIEH Ha
OCHOBE pealbHBIX JKCIEpUMEHTaIbHBIX (aktoB. Ilomobue B mposBIeHUU
JUCKPETHOCTH TMPU H3MEHEHUU JIMHEHHBIX MacIITa0OB MO3BOJSET CONMXKATH MEXIY
coOOl pa3HOPOJHBIE Ha TMEPBBIM B3TJSAJ MPOUECCHl W HCKAaTh HOBBIE KPUTEPUU
MojenupoBaHus. boiiee TOro, MCHoib30BaHUE OCPEAHEHHBIX XAPAKTEPUCTUK CPEIbl
JUTSL OTTMCAHUSI TTIOBEJICHUS PEabHBIX JUCKPETHBIX CPE CBOAUT BCE CBOEOOpA3Ue TaKUX
Cpeld K OCOOEHHOCTSM ONpPEACISIIONIEro UX ypaBHEHMs. B TakoMm moaxoje penieHue
m000i MEXaHMYEeCKOM 3a7aul HEeW30€KHO BBIPAXKAECTCS HEMPEPHIBHBIMU (YHKIIUSIMU
KOOpAMHAT M BpeMeHU. Mexay TeMm HaOMoJeHUsT 3a TMOBEICHUEM pPeabHBIX
MaTepuaoB 3a MPeIesIOM YUCTO YNPYrux JedopmMairuii moKa3bpIBalOT, YTO HapacTaHUe
Heynpyrux aedopMainuii TpouCXOJUT HE HEMPEPHIBHO, a CKAaYKaMU — JUCKPETHOCTH
cCpeAbl TPUBOJUT W K JIUCKPETHOCTH JAeHOPMUPOBAHUS M, KaK CIEJICTBHE K

JUCKPETHOCTH HAKOIUJICHUS U OCBOOOXKICHUS YIIPYTOM SHEPIUH.
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Camo no cebe 3TO sIBIIEHHE XOpOIIO U3BECTHO. [IpakTuyuecku BCAKUN MaTepHal
npu AehOPMUPOBAHUM, BBIXOASIIEM 3a MPENEIbl YIPYroCTH, U3MEHSIET CBOU Pa3MeEpPhI
MEIKUMU JUCKPETHBIMU MOABMXKKaMU. OIHAKO Il Te0(U3UKU ITO SIBJICHUE HUMEET
NpUHLIUNHAIBHOE 3HaueHWe. B Oecemax co CBOMMHU YYEHUKAMU  aKaJEeMHK
M.A. CanoBckuil HEOJAHOKpPATHO MOMYEPKHUBAJ, 4TO MpU AeHOPMUPOBAHUM TaKUX
OOJNBIIUX OTJAEIBHOCTEH, KAaKUMU SBIAIOTCA HEOJAHOPOJHOCTH 3E€MHOW  KOPBI,
JTUCKPETHOCTh  Ae(OpPMAllMOHHOTO TIpollecca MPOSIBISAETCS B  CKAuKOOOPa3HBIX
MOABMKKAX TaKOro macmradba, 4YTO OHHM HaOJIIOAIOTCSA, KakK OdYard MOIIHBIX
CEUCMHUYECKUX COOBITUM.

JIUCKpeTHOCTh peanbHOM TeOPU3MUECKOM Cpelbl BBIPaXKaeTcs U B TOM, YTO
BCSIKMI BBIJICICHHBIM B HEHM 00bEM MMEET CI0XKHOE€ BHYTPEHHEE CTPOCHHUE CO CBOEH
JTUCKPETHOM CTPYKTYpOH, MaciiTad KOTopoi Oojee BricOKoro panra. [Ipu HarpyxeHuu
ATOTO 00beMa BHEIIHUMU CHUJIAMH MPOUCXOAUT MEPECTPOKa BHYTPEHHEN CTPYKTYPBHI,
COMpPOBOXKJaeMasi JIOKAJIbHBIMM HApPYHICHUAMH U JUCCUIAIMENH MEXaHUYEeCKOU
sHepruu. Jlns omnucaHus yCIOBUW MPOTEKAaHUS TaKUX TPOILIECCOB HEOOXOIUMO
MPUBJIEKATh CIEIUATbHBIA MaTeMaTUYECKUI alapaTr U B KaXJOM OTACIIbHOM Cilyyae
HaXOJUTh pallHOHATBHBIE MOAXOAbI K PEIICHUIO T€X WM UHBIX 3aja4.

Hanuuue mnpoiieccoB HENMpEepbIBHOW MEPECTPONKH COOCTBEHHOW BHYTpPEHHEH
CTPYKTYpbl OTJIMYAET Ty Cpeay, KOTOPYIO HA3bIBAIOT T'€O(PU3HUYECKON, OT OOBIYHBIX
Cpel C MHUKPOCTPYKTYpO#, MOCKOJBKY B TMOCJIEIHUX CTPYKTYpHbIE OCOOEHHOCTH
OOBIYHO MPEANOoJiaraloTcsi HEU3MEHHBIMM BO BpeMeHHu. lIpu 3ToM HeoOXoaumMo
YUYUTHIBATh, YTO MOHITUE «OJOK» WU «OTIAEIBHOCTH» MMEET YUCTO T€OMETPUUECKUN
CMBICI — TOJI HUMHU T€O(PHU3UKU CETOJHS MOHMMAIOT YacTh HM3y4aeMOMl peaabHOMN
CTPYKTYpbl, OO0BEM KOTOPOW OTHENAETCS OT COCEIHUX OOBEMOB 3aMKHYTOU
MOBEPXHOCThIO, HAa KOTOPOM TepHmsAT pa3pbiBbl  OCHOBHBIE  XapaKTEPUCTUKU
reopusnueckor cpenpl. Ha pucynkax 3-4 mnpuBeneHsl (ororpaduu TUIUYHBIX
pa3pe3oB TOpHOM moponabl (Takue pa3pe3bl o0pa3yloTcss mnpu  pa3paboTke
MECTOPOXKJICHUN  TOJIE3HBIX  HMCKOMAEMBIX  OYpOB3pPBIBHBIM  METOJOM,  IpHU

CTPOUTENIHCTBE TUAPOITEKTPOCTAHIINI B TOpax U T. 11.).
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[IpuBenennsie (ororpaduu MO3BOJAIOT OTYETIUBO HPOCMOTPETH CUCTEMBI

TPEIIHH, pa30MBAIOIIMX MOPOAHBIA MACCUB HAa OTAEIBHOCTU — OJIOKH.

Pucynok 3 - Uepapxudeckas cucteMa TpEIlMH Ha pa3pe3ax FOPHOI MOpo ikl B Kapbepe, Ha KOTOPOM
BeayTcs ropHble paboTsl [M.A. CagoBckuit u ap., 1987 r.].

Pucynok 4 - CtpykTypa ropHoro maccusa B paiione Yupkerickoi I'9C
(poto A. UBakuHa).
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Pucynok 5 - CTpyKTypHBIE 0COOCHHOCTH y4acTKa Oepera, OTpaskaroliie pa3IoMHO-0JIOKOBbIE
CTPYKTYPBI BEpXHHUX cJ10eB TopHOii moposl (poto A.JI. CobuceBnya).

Ha pucynke 5 npusenena ¢ortorpadusa yactu 6epera UepHoro Mopsi B paioHe
[Nomy6oii OyxThl (OKpecTHOCTH ropoja ['enenmxkuka). 31eCh OTUETIMBO BBIJETSIOTCS
OTIEJbHBIE CJIOM, KOTOpbIE B CBOI OuY€pedb COCTOSAT M3 0Oo0Jee MEeJKUX
HEOJHOPOIHOCTEN.

Ecnu nonycTuTh, 4TO B HaNpPaBJIE€HUHU, IEPIEHAUKYISIPHOM CEKYILIEH MIOCKOCTH,
pa3Mepbl OJOKOB (KyCKOB) BO BCEX TPEX HM3MEPEHHUSX COIMOCTaBUMBI, TO BO3MOKHO
U3MEpPEHHE JINHEWHBIX Pa3MEpPOB HAOII0aEMbIX HEOJHOPOIHBIX CTPYKTYp (OJI0KOB) MO
uX (aKTUYECKUM BUAMMBIM ILJIOIIASM [TONEPEUHOTO CEUEHUS.

AHAJIOTUYHBIE CTPYKTYpPbl MBI HaxoJWM M TPHU AHAIN3E BYJIKAHUYECKUX
oOpa3oBaHnuii. B kauecTBe npumepa, Ha pUCYHKE 6 MPECTABICHBI PA3JIOMHO-0JI0KOBbIE
CTPYKTYpPBI BYJIKAHUYECKHX 00pa3oBaHUil B pailoHe DnbOpyca.

Bce nabmroaeMble TpelIMHBI OOHAPYKUBAIOT OMPEAEIEHHYI0 T€OMETPHUECKYIO
UEPapXUYECKYI0 YIOPSAOYEHHOCTh: MOIIHBIE TPEUIMHBI IPOPE3aI0T MACCUBBI IO
HEKOTOPBIMU MPEUMYLIECTBEHHBIMU YIJIAMH, & BHYTPU KpPYIHBIX OTAEIBHOCTEH,
0o0pa30BaHHBIX CHUCTEMOH JTUX MOIIHBIX TPEIIMH, BBIABIAIOTCS 00Jiee TOHKHE

TPELIUHBI, PA3AEISAIOMNE 3TH KPYIHbIE KyCKH MOPOABI HA PAJl MEJIKUX OTIEIBHOCTEH.
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[Tocneguue pacwieHeHbl Ha eme Oojiee MeEIKHE KYCKM CHCTEMOM TOHKHUX

TPEIIMH U T. 1.

Pucynok 6 - Bynkan 3ns0pyc. BepxoBbs KroktopTin. BepxHenneiicToeHoBbIN JTaBOBBIN MOTOK.
Jauutsl. Ha nepeaneM 1miaHe oTYETIIMBO BBICTYIAET PAa3IOMHO-0JIOKOBAst CTPYKTYypa MOTOKA
(poto T. TBepuaAMHOBOIA).

CxonHyro0 KapTUHY OJIOYHOTO CTPOEHHS NPOSABISIOT U KPYIMHOMAacIUTaOHbIE

o0pa3oBaHUs — TUTOC(EPHBIE IUIUTHI (PUCYHOK 7).

Pucynok 7 - Cucrema paznomoB [lamupa u Tsap-111ans, BeIIeTeHHBIX METOAAMH TeOMOP(OTIOTHI
[M.A. CanoBckuii u nip., 1987 r.].
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Bce cka3zanHoOe BblllIe yKAa3bIBAET HA TO, YTO CTPYKTYPUPOBAHHOCTH OTIEJIbHBIX

pa3zHoMmacmITabHBIX ~ oOpa3oBaHui  reodusuueckoil, ruApoPuznuecKkoll  WUIU
reoJIOTUYECKOM  cpeAabl  MOXKET  OBITh  O0XapaKTepu3OBaHa  BEPOSATHOCTHBIM
pacnpesneeHueM KyCKOBAaTOCTH TOPHOM TMOPOJbl WM HHBIX OTAEIBHOCTEH 10
pazMepaM OTHOCHTEIbHO HEKOTOPOI'O «IIPEANOYTHUTEIBHOI0» pa3Mepa B 3aBUCUMOCTH
OT UX (PU3UKO-XMMHYECKUX CBOWCTB, CIIOCOOOB OOpa3oBaHUs, YCIOBHI 3ajleraHus H
CTPOCHHS U3y4aeMoro (BBIIEIEHHOr0) 00bEMa. MOXKHO CUUTATh YCTAHOBJIIEHHBIM, UYTO
BCE HCCIIEJOBAaHHBIE paclpeesneHusl OJIOKOB IO pa3MepaM IPAaKTHYECKH BCEraa
MOJIMMOJANIbHBI M XapaKTEPU3YIOTCS HAJIMYHMEM 4Yallle BCTPEUAOUIUXCS OTAEIbHOCTEN
«IPEeAnoOYTUTENbHBIX» pa3mepoB [M.A. CapoBckuii u ap., 1987 r., 1989 r;
I0O.H. Ascrok, 1999 r.]. OTHomeHne nABYyX COCEOHUX «IPEANOYTUTEIBHBIX» WIIN

«IIPEUMYIIECTBEHHBIX» pPa3MepoB L., U L, OIM3KO K IOCTOSHCTBY, U3MEHSACH B

npejenax ot 2 10 5 B AMana3oHe MaciTaboB, 0XBATHIBAIOIIEM MIPUMEPHO 15 mOpsiAKOB
BenuuuH. [Ipu 3TOM, Kak OKa3alioch, HEPAPXUUYECKOE MOJUMOJIATILHOE paclpe/eseHre
OXBaThIBAE€T HE TOJBKO CTPYKTYphI, BCTpeuaroniuecs Ha 3emie, HO U BCe Teja
COJIHEUHOU cucTtembl. CpellHee 3HaUeHUE IMOKa3aTessi T€OMETPUUYECKON MpPOrpeccuu,
OMUCHIBAIONICH HEpapXui0 MOJ, paCHpPelesieHHs] KYCKOBATOCTU IO OMNPEIESICHUIO

pOCCUMCKHX y4YeHbIX cocTaBnder L, /L = 3,3 [M.A. Canosckuii u ap., 1987 r.].

OO6HapyxeHHOe MoJI00ue B pachpeiesieHuu OJIOKOB Treo(U3nYecKor Ccpefbl
(TopHO¥ TIOPOJIBI) B 3aBUCUMOCTH OT Pa3MepOB OTIAEITHHOCTEH MIMPOKO MPUMEHSIETCS B
reopu3nke, XOTS OOJBITUHCTBO HCCIEAOBATENICH MOHWMAET, YTO 37€Ch MPUXOIUTCS
UMETh JIJNI0 CO CIyYalHBIMUA BEIWYMHAMH, KOTJAa JCTCPMHUHHCTHYCCKHUE TTOIXOIbI
SBJISFOTCSL TOJBKO TEpBBIM mpuOImkeHrneM. OIHAKO, W OTPOMHOCTh JHAarna3oHa
MacmTaboB pa3MepoB OTACIBHOCTEH, M OTCYTCTBHE BHIPAKEHHOTO BIUSHUS HE TOJHKO
CBOMCTB M3y4aeMOM Cpefbl, HO M CIIOCOOOB 00pa3oBaHUsl KyCKOBAaTOCTH HE MO3BOJISIET
OTHECTH OTKPBHITYI) POCCHUCKHMH YYEHBIMH OCOOCHHOCTH IMPOCTO K TIPOSBICHUIO
HEKOTOpoH ciydaitHocTh. CeromHs €CTh BCE OCHOBAaHHWE IMOJarath, 4TO HANJICHHYIO
3aKOHOMEPHOCTh paCIpeesieHus XapaKTePHBIX pPa3MEpPOB Pa3IOMHO-OJOKOBBIX W
JAPYTUX CTPYKTYp CIEAyEeT OTHECTH K BaXKHEUIIEMY CBOWCTBY TeO(pH3NUECKON Cpepl,

KOTOpPOE JIKHT B OCHOBE CaMOOpraHHW3allMH, MPUCIOCOOJICHHI0 aHcamOJei
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oraenbHOCTE K  2(Q(dEeKTUBHON  AucCcHUNMaMM W TpaHchoOpMalMu  SHEPTUH,
noctynatomet B nautocdepy. Takas cuctema crnocoOHa OOMEHUBATHCA SHEpPrueu u
Maccoil Kak BHYTpPU ce0sl, MKy COCTaBIAIOUIMMU €€ OJOKaMH, TaK M C BHEIIHUM
MupoM. [Ipu 3TOM, OCHOBHON MEXaHHW3M CaMOOPraHU3allUU CBSI3aH C T€M, 4YTO OJIOKH,
JOCTUTIIINE TIpejeia SHEPreTUYECKOW MPOYHOCTH, TEpsisl YCTOMYMBOCTH, B IMpOIECCe
PE30HAHCHBIX B3aUMOJIEUCTBUN COpPAChIBalOT M30BITOK SHEPTUU B BOJIHOBOM BHUJE (B
OCHOBHOM B pe3yJibTaTe TEHepaluM, W3IYyUYCHHS] U TIEPEU3NIyYeHUs TEIIOBOM,
AIEKTPOMArHUTHOM M CEMCMUYECKOW SHEpruu) U JuOO0 KOHCOJUIUPYIOTCS B HOBBIE
CUCTEMbl MEHSSI KOH(PUTYpalUi0 PE30HAHCHBIX OTAEIBbHOCTEH, JHOO pa3pyliaroTcs,
o0Opazyst 60oee MeIKUe pa3IoMHO-0JI0KOBBIE CTPYKTYPHI.

I[Ipy >ToM Bce BHOBb OOpa3yloluecs OTIEIbHbIE OJIOKH, TPYIIIbI
pa3zHOMAacIITaOHBIX OJIOKOBBIX CTPYKTYp M HMX aCCOLHUAIMU MOIYUHSIOTCS TEM K€
BEPOSITHOCTHBIM 3aKOHaM pacrpejeieHusi, Tol ke uepapxuu. OHU MOPOJOJIKAIOT
COXpaHSTh CIOCOOHOCTh OOMEHUBATHCA DHEPrUeil, Kak MEXIy co0oi, Tak W C
BHEIIHUM MupoM. Bce 3T u npyrue HaOa0/1aeMbie SIBJICHUS, CBA3aHHbBIE C PA3JIOMHO-
OJIOKOBOM MEpEeCcTpOrKON TeohU3WUeCKOM Ccpeapl B TMPOIECCE DBOTIOIMOHHBIX
MPOIIECCOB, UMEIOIUX MecTo B cucteMe «CoiHie-3emisi-JIyHa», COmpOBOXIaIOTCS
pa3HOMacIITaOHBIMU ~ PE30HAHCHBIMM  B3aUMOJCHCTBUSIMHU,  MPUBOIAIIMMHU K
BBIJICJICHUIO, B TOM YHCJI€ U BOJHOBOW SHEPrUU B UIMPOKOM JHAINA30HE YaCTOT,
KOTOpasi BBIJESAETCS MPU 3EMIIETPSICEHUSX U MPOSABIISIETCS B re0(U3NUECKUX MOJISX.

JlpyrumMu ciioBamMH, B YCJIOBHUSIX 3€MHOM KOpPBI COCTAaBIISIIOLIME €€ CHCTEMBI
OJIOKOB BC€ BpeMs HaXOASATCA B COCTOSSHUM JUHAMHUYECKOTO PAaBHOBECHS,
MOICP>)KUBAEMOT0 HEMPEPHIBHOM MEPECTPONKOM, YTO MPOSABISETCA B pa3HOOOPa3HBIX
reopu3M4ecKux  MoJaX  (aKyCTUYECKUX,  CEUCMHYECKHUX, TUJIPOPU3ZUUECKUX,
nedopMallMOHHBIX, JIEKTPOMArHUTHBIX, TETIOBBIX, TPABUTAIIMOHHBIX U IPYTHX).

Hecmotps Ha TO, 4TO 10 HACTOSIIETO BPEMEHU €I HE 3aBEPILICHBI pabOThI MO
CO3JJaHUI0 3aKOHYEHHOI'O0 OMHUCAHUS COBPEMEHHOW MOJHOMACIITAOHOW MOJeNu
reopu3M4ecKod  cpeapl, HE TOCTPOCHBl  BEPOATHOCTHBIE  3aKOHOMEPHOCTH,
OMUCHIBAIOIINE pacIpelelieHue OTIEIbHOCTe 10 pa3MepaM C  BBIICICHUEM

MPEANOYTUTENBHBIX PA3MEPOB (YACTOT), KOTOPHIM COOTBETCTBYIOT HauOOJIbIIIEE YUCIIO
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OJIOKOB MpPEANOYTUTENILHOrO MaciTaba, TeM HE MeEHee, Jaxe KadeCTBEHHOE
UCIIOJIb30BaHUE YMPOUIEHHBIX MOCTPOCHUN TOMOTAET OOBSICHUTH DS U3BECTHBIX W3
onbITa (PAKTOB, OTHOCSIINXCS K BHYTPEHHEMY CTPOCHUIO U JTUHAMUYECKUM CBOMCTBaM
reo(pu3N4IeCKOn CpeIbl.

N3BectHblil poccuiickuil yuensiii B.H. Ponronos, paboTel KOTOporo B 00iacTu
F€OMEXaHUKHN TIOJIB3YIOTCS 3aCIIy’KEHHbIM BHUMAaHHEM, TaK OMHUCHIBAET MPOIECC
MU3MEHEHHUS CTPYKTYPBI U COCTOSIHUS TOPHOM MOPOJIBI «...KOTJ1a TpeOyeTCs COMOCTaBUTh
s dexThl pazpylieHus: TBEPAOTO Tejla, HAPYIUIEHUN CIIOIMIHOCTH U CBSI3AHHBIX C HUMU
Mokazareied Ha pa3HbIX MACIITAOHBIX YPOBHSIX, HEOOXOJUMO TIOMHUTH, YTO
MEXaHHYECKOE TMOJ00Me BKIIOYAET HE TOJBKO TE€OMETPUI0 Tella, HO U €ro
JUHAMHYECKHUE CTPYKTyphl. Hepapxudeckass CTpykTypa OJIOYHOTO CTpPOECHUS
MPUPOJIHBIX TEJl MPUAAET UM HOBBIE KAUECTBA: HE TOJILKO oOsieryaet aeopMupoBaHue
noj JACHUCTBHEM OOBEMHBIX CWJI, HO W (DUKCUPYET HaIpaBJICeHHE MPOUCIICAIINX
MOABMKEK. OJTa MeXaHW4yecKass NaMATh MOJKET BBINOJHATH POJIb HHEPLUHUH TpU
MeJIJIEHHOM JIBMXeHuu. [ToBcemecTHOE pacnpocTpaHeHrue OJIOYHOTO CTPOCHHS TOPHBIX
MacCHBOB U OOJIBIIIOE YUCIIO «KHBBIX» Pa3JIOMOB 3€MHOU KOPHI CBUAECTEIHCTBYIOT O
TOM, YTO IUHAMUYECKHUE CTPYKTYPHI SIBISIOTCS (POPMOM CaMOOpPTaHU3aINU JBUKECHUS B
TBEPJIOTEIBHBIX 000JI0UKaxX 3EeMJIH.

[TogBUXKHOCTh TBEPABIX TeNl OJOYHOTO CTPOCHUSI OOYCIOBIEHA TEM, 4YTO
nedopManus CKIaJbIBA€TCAd U3 MEpeMelieHus OJOKOB IPYr OTHOCHUTENIBHO Jpyra u
nedopmanuu camux OyokoB. B Temax Omo4yHOro crpoeHust npu aedhopMUpPOBaAHUU
BO3HUKAIOT LIETIOYKH OJIOKOB, HECYIIMX HArpy3Ky, CO3JAlOlIUX BHYTpU Tella Kapkac,
KOTOPBIM COMPOTUBIAECTCS U3MEHEHUI0 QopMmbl Tena. [pyras yactb OJI0KOB OcCTaeTcs
cnabo HaMpsHKEHHOW WM BOBCE CBOOOAHOM OT Harpysku. llepectpoiika kapkacHOM
CTPYKTYpbl ~ CONPOBOXKIAETCA JUHAMUYECKUMHU TMPOIECCaMU, BO30YXKIAIOIMIMMU
yOpyrue koueOaHus BO BCEM TeJIE.

CBoOosHbIE 0JIOKH, O0Najgas TMOJBHXKHOCTBIO, MOTYT MEpeMENIaThCs BHYTPU
OJIOYHON CTPYKTYphl MOJ BO3JAEHUCTBUEM, OErylIMX MO Tely YIPYyrHuX BOJH. OTH

nepeMelienusi, OyJyuu He CBSI3aHHBIMU C jAedopmalueid BCero Tesa, moJroTaBIuBaoT
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MEPECTPONKY KAapKAaCHOW CTPYKTYpbl — TepepachlpeielicHue Harpy3ku MEXIy
onokamu» [B.H. Ponuonos, 1996 r.].

Wtak, cremys COBpPEMEHHBIM YCTAaHOBUBIIUMCS TMPEACTABJICHHUIM, OyaeMm
paccMaTpuBaTh TEOPU3UUECKYIO Cpely KaK CIOXKHYI OTKPBITYIO JIHCCHIIATHBHYIO
CUCTEMY OTJIeTIbHOCTEH (OJI0KOB) pa3nuyHOTo pasmepa. Pacnpenenenue 0J0K0B B 3TOU
CHUCTEME 10 pa3MepaM TMOJYHHICTCS HEePAPXUUECKOMY 3aKOHY, OIHUCHIBAEMOMY
reOMETPUYECKON TPOTrpeccheil ¢ mokasarenem, JeXalldM B Tpeaenax or 2 1o 5.
[TocTymarommasi B Takyr Cpefy JHEPTUS WU3MEHSET YHEPreTHYECKYH) HACHIIEHHOCTH
OJIOKOB, KOTOpBIE TIPH JOCTHKEHUW TPHUCYIIEH TOJBKO WM YCTOWYMBOCTH W
DHEPTreTUYECKON MPOYHOCTH HAYMHAIOT TPAHCHOPMHUPOBATHCS, TEPSAS YCTONYUBOCTH H
U3MEHASI CBOE MOJIOXKEHHE (KOH(PUTYpAIMIO) BIUIOTH N0 pa3pylieHus [PuU3HUYEHKO,
1964 r.]. Pazpymasich, 010Kku, 00pa3yroT HOBbIE aHCAMOJU, TPOIOJIKAIOIIUE PadoTaTh
KaK eIWHas CHCTeMa C SBHO BBIPAKCHHBIMH COOCTBEHHBIMH PE30HAHCHBIMHU
ocoOeHHOCTSIMU. Bo3HHKaromuii W30BITOK SHEPTHH COpAChIBACTCS B BUIE YIPYTHX
BOJIH B OKpyXaromyio cpemy. Ilpm sTom cama ympyras DSHEpPTHs MOXKET
BOCIIPUHUMATLCSA JAPYTHUMH  DJEMEHTAMU  OKPYXKAIOMIeW Cpembl, W3MEHSAS UX
OHEPTrOHACHIMIEHHOCTh. HWHBIMU cloBamMHu, Tipomecc cOpoca U30BITKA OSHEPTHH
o0ecrieunBaeT MEePeHOC IHEPTHH B Te0PU3NIECKON cpee Ha Oombinne paccTosHus. B
MPOIECCE ITOTO MEPEHOCa MPOUCXOIUT €€ AUCCHUIIALUA U TpaHCHOpMAaLIHSL.

BaxxHO OTMETHTBH, YTO TaKWe TMPOIECCHl COMPOBOXKIAIOTCS TeHeparueit
aKyCTUYECKUX, DJIEKTPOMATHUTHBIX U JPYTUX (DU3UYECKUX TOJEH, KOTOphIE B PSC
CIydaeB  MOTYT  SBJSITBCS ~ TMPEABECTHUKAMH  KaTaCTPO(PUUECKUX  COOBITHIA.
JIeCTBUTENHHO, MEXaHWU3M HAKOILUICHUS, HW3JIyYEHUS W TPAHCIOPTHPOBKH SHEPTHU
aKyCTUYECKUMHU, DJICKTPOMArHUTHBIMA U JIPYTHMH THUTIAMU BOJIHOBBIX W HEBOJIHOBBIX
MOJIEBBIX CTPYKTYP, B3aMMOJICHCTBYIONINX MEXKIY COOOH, SIBISETCS COCTABHON YaCThHIO
mporecca BHYTPEHHETO HHEprooOMeHa B  Teo(U3HUECKOd cpene, KOTOPBIN
COTPOBOXK/IACTCS ~ MHOTOYHMCICHHBIMU  (DU3UYECKUMU  SIBJICHUSMHU:  HarpeBOM,
ANEKTpHU3alield W W3MEHEHWEeM MArHUTHOW MPOHMUIIAEMOCTH BEIIEeCTBa TOPOJIHI,

HU3MCHCHHUEM €T'O0 (fpa30130ro COCTOAHUA U T.II.
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Cyl1ecTBEHHO 3/1€Ch U TO, UYTO BC€ ATU M3MEHEHUS COCTOSIHUS BELIECTBA B
mutocepe u apyrux reochepax 3emiid COMPOBOKIAAIOTCS HE TOIBKO HAKOIUICHUEM U
TpaHcopMalet SHepruy, NOCTynarIle B reohpu3nIecKyto Cpeay, HO U U3MEHEHUEM
ee (U3MYECKUX CBOMCTB, TAKUX KaK: MPOYHOCTh, DIJIEKTPUUYECKOE COMPOTHUBIIEHUE,
MPOHUIIAEMOCTD U JIPyTHE.

CoBpeMeHHbIE Mpe/ICTaBlIeHUsI 0 reoU3nIecKor cpefie — TOPHOM Mmopoje, Kak
00 OTKPBITOM JUCCUIIATUBHOM CUCTEME, CIOCOOHON K CaMOOpPraHHU3allly, COTJIaCYIOTCS
CO MHOTHMU U3BECTHBIMU U3 KCIIEPUMEHTA TPUPOTHBIMU SIBICHUSMH.

Jlokanuzanus o4aroB 3eMJIETPSCEHUN B 30HaX pa3jiOMOB, YKa3bIBa€T Ha TO, UYTO
MMEHHO pa3apo0JE€HHOCTh, KyCKOBATOCTh TOPHOM MOPOJbI, HAIMUKUE B HEW OOJIBIIOTO
KOJIMYECTBA TpeImMH W (IOUA0B, MPEBpAllaeT TOPHYIO MOPOAY B CBOEOOpPa3HYIO
FETEPOTEHHYI0  CTPYKTYpy U  SIBISIETCS OJHUM M3  YCIOBUM  MOBBIIICHUS
ASHEPreTUYECKOro TMOTEHIHala Cpelbl B HEKOTOPOM OTPAaHMYEHHOM 00BbeMe
auTocepsbl, 4TO B CBOIO OU€pe/b MPUBOJIUT K BOSHUKHOBEHUIO MPEAPACTIONIOKEHHOCTH
TaKOrO pEruoHa K CEeMCMUYECKOW aKTUBHOCTU. TpemuHOBaTOCTh, OOJerdaronias
M3MEHEHHE KOH(UTypaluu OJIOKOB 3€MHOM KOPBI, UX CIABUTH APYT OTHOCUTEIHHO
Ipyra, nepeynakoBKa moJi AeHCTBUEM TEKTOHUYECKUX CHUJI, BO MHOTOM OMNPEENsIeMbIX
nuHaMuKoM cuctembl «Comuue-3eMisi-JIyHay W yCUJIEHHBIX HaJIUYUEM PE30HAHCHBIX
obOpasoBaHuil B reocepax 3emnu, U Apyrue HaOIonaeMble (U3NYECKUE SIBICHHUS,
OTKPBIBAIOT HOBBIE MOAXOJbI K OOBSCHEHHIO pslla KaTacTpopUUECKUX COOBITUH,
CBSI3aHHBIX C JIOKAJIbHBIMU MpolieccamMu B IUTocepe. ITH UaAeu HAXOASIT NOHUMAHUE B
CEHCMONIOTUH, TJIe TMOJTOTOBKY KpPYIHOIO KaTtacTpo(UUecKOro COOBITHUS YacTo
CBSI3bIBAIOT HE TOJBKO C OOpa3oBaHMEM M Pa3BUTHEM MAarucCTpPaJbHOTO paszjioma
(TpelnHbl) B CIUIONTHOM MaccuBe ropHoi mopossl [E.A. Poroxun u ap., 2001 r.].

OcBoOOXkAeHUE YOPYroil HEPTrUUd B Pa3IOMHO-OJIOKOBOM Cpelie MPOUCXOJIUT B
MOMEHT IPEOJIOJIEHUS CUJI TPEHUS UMEHHO B MECTaX B3aMMHBIX KOHTAKTOB OT/EJIbHBIX
OJIOKOB, B CTPYKTyp€ KOTOPBIX YJaeTcsl BBIACIUTH AWJIATAHCHBIE OOpa3OBaHUf,
B3aMMOJICHCTBYIOIIME MEXAY COOON Ha dTare pa3BUTUSI CEHCMUUECKOTO COOBITUS. DTU

BSaHMOHeﬁCTBHH, KaK IIOKa3bIBAIOT JAaHHBIC HATYPHBIX HEI6J'HOI[CHI/II\/'I, h OIPCACIIAIOT
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YCIOBUSI TEHEpaluM, U YPOBHU TE€HEPUPYEMBIX Treo(U3nUecKux TIMoJied B 30HE
MOATOTOBKHU Oynyliel ceicMruiecKor KaTacTpodbl (3EMIIETPSICEHHUS ).

Ecth Bce ocHOBaHus mojaraTh, 4TO 3/I€Ch OCHOBHAas pOJib JOJKHA OBITH
OTBEJIEHA PE30HAHCHBIM OCOOEHHOCTSIM I'€OJIOTHYECKOU Cpellbl BMECTE MOATOTOBKE U
pPa3BUTHUS JAHHOTO ceiicMuueckoro coOwITus. bonee Toro, yxxe B psijie paboT mokaszaHo,
YTO «PE30HAHCHI», B IIMPOKOM 3HAYEHUU STOTO MOHATHUS, B PANIC CIy4aeB SIBISIOTCS
OCHOBOIIOJIaralolMMH B <GKU3HW» TWIaHeThl 3emuist [ML.A. CagoBckuit u ap., 1987 r.;
IO.H. ABcrok, 1996 r.].

Habmrogaemast unTerpanbHas e opMaiius TeoJIOrM4ecKor Cpeibl CKIIaIbIBaeTCs
u3 ymopyrux jAedopMaluil  claralnux — pa3ioMHO-OJIOKOBBIX — CTPYKTYp, U3
nedopMaliuu KOHTaKTOB MEXJy OJIoKamu, U3 MOABMXKEK M Pa3BOPOTOB OJOKOB JPYT
OTHOCUTENbHO Jpyra. Takum oOpa3oMm, peandbHas MOABMXKHOCTh peabHOMN
re0JIOTUYECKOM Cpe/ibl CBsI3aHa B OCHOBHOM C HEYNPYTUMU AehopMalUsIMU. Y KaxkKeM,
YTO XapaKTepHUCTUKA HeoOpaTUMBbIX JedopMaiuii MeHee OIMpejeeHHa, TaK KaKk NMpHu
UCIBITAHUSAX MCHOJB3YIOT pa3Hble JAePOpPMAlMOHHBIE TEXHOJIOTHU, U MOATOMY HX
MOKa3aTeIi HEOOPAaTUMOCTH HE BCETJa MOTYT ObITh cOmocTaBlieHbl. Eciu mombiTaThces,
HanpUMep, UCTMONL30BATh JIMHEWHYIO CBSI3b HANPSHKEHUM U AeopMaliuii, To HEYIpyroe
MOBEJICHUE TBEPJIOrO Tejia, MPU CTATHUYECKOM HArpyKEHUM MOXHO XapaKTEepU30BaTh
Pa3IMYHBIMU MOJYJISIMU TIPU Harpy3ke U Mpu pasrpyske. JlJisi OJTHOKpATHOTO IUKIJIA
TaKoU mpueM JaeT ONpeeCHHbIN Pe3yiabTaT, HO MPU MOBTOPHBIX LHUKJIAX HATPY3KU —
pasrpy3ku, a UMEHHO ¢ TaKUMHU YCJIOBUSIMU HCCIIEIOBATENIb BCTPEUAETCS HA MPAKTUKE,
TBEp/iasi Te0JoruuecKas cpejia CUIbHO MEHSIET CBOU Je(OopMallMOHHbIE CBOMCTBA.

CBugeTenbCcTBOM HeoOpaTUMbIX JedopManuii B TBEPAOM Tele SIBISETCA
3aTyXaHWe yIpyrux KoyieOaHui, KOTOpOE CBSI3aHO C PACCESTHUEM U TOTJIOIICHUEM
MEXaHUYECKON HHEpPruu. YCTAaHOBJIEHO, YTO JJii TE0JOTUYECKON cpeabl (BEepXHUX
CJI0€B JIUTOCQEPHI, TOPHBIX MOPOJ U BYJIKAHUYECKUX MOCTPOEK) JOTapuPMUUECKUN
JEKPEMEHT 3aTyXaHWUsl MPAKTUYECKHM HE 3aBUCUT OT YacTOThl BO BCEM JIOCTYITHOM
M3MEPEHUIO JIMaNa30He 4YacToT. DTOT (aKT HAKIaJAbIBAET OrpaHUYEHUS Ha CBOOOIY
BBHIOOpA TOAXOMAIIEH MEXAaHMYECKOW MOJIeNId Te0JOTHYECKON cpeabl Kak TBEPJOro

TCIa.

40



-at

Ecnn ammiutyna kojeOaHuil yObIBa€T CO BpEMEHEM IO 3aKOHYy €, TO

OTHOCHUTCIIbHAA BCJIIMYMHA JHCPIHUH, nornomaeMoﬁ TBCPAbLIM TCIIOM (HCOI[HOpOI[HbIM

o0pa3oBaHUEM B T€OJIOTHUECKOM Cpesie) Ha KaXK0M IuKIie 1 onpeenuTcs Kak:

rae J—JorapupMUUECKui IEeKpeMeHT 3aryxaHus; () —100pOTHOCTh Tejla Kak
KOJie0aTeIbHON CUCTEMBI.

B tabnuie 1 npuBeaeHbl 3HaUeHHs] JOOPOTHOCTH ISl 36MHOUM KOPBI M1 MAHTUU HA
pa3HBIX TJIyOMHAX, PACCUMTAHHBIE MO TMOIJIOIIEHUI0 MOBEPXHOCTHBIX U OOBEMHBIX
CEHCMHMYECKUX BOJH, a TAK¥Ke MO0 JaHHBIM O CBOOOJIHBIX KOJIEOaHUsAX 3eMIIH.

SpkuMm npuMepoM HeEynpyrux naedopmMairuii reoaoruyecKorl cpejbl SBISIETCS
KpUIl — MEJJIEHHOE TEYEeHUE TBEPAOM cpelbl MOJ00HO >KUJIKOCTH MPHU CPETHUX
Harpy3kKax, 3aBeJOMO HE JIOCTHTAIOIIMX IMpeaesa NPOYHOCTHM Marepuana. Takoe
MOBEJAECHUE JAET HEKOTOPOE OCHOBAHUE BBOJUTH [JII XAPAKTEPUCTUKUA HEYIPYTOro
MOBEJICHUS] TBEPJIBIX TEJ MOHATHE BSI3KOCTH; JJII MOPOJHBIX MAaCCUBOB KO3(PDOUIIUEHT
BSI3KOCTH PABHAETCSA MPUMEPHO 10*' - 10 Ia c. Dta ouenka Kod(ppureHTa BI3KOCTU
MOJIydeHa B NPEAMNOJIOKEHUHU, YTO CKOPOCTh JAedopMaluy MOpONOpIUOHATbHA
nerctByromemMy Hanpspkennto [B.H. Ponnonos, 1986 1.].

W nakoHel, B TBEPABIX MAacCHUBaX T€OJIOTMYECKOM Cpeabl HeoOpaThUMbIe
nedopMalu CBSI3aHbI C JIOKAJIBHBIMU Pa3pyLICHUS MU, ¢ 00pa30BAaHUEM TPEIIUH, C
pacwieHeHWeM MaccuBa Ha Oyoku. PaspyiieHue MOXeT NPOUCXOIUTh Kak IMpu
MOCTOSTHHBIX JNIUTENbHBIX, TaK U MPU EPEMEHHBIX Harpy3Kax.

B sTux ciywasx cpena mpuoOpeTaeT HOBBIE KauecTBA, KOTOPhIE CBONMCTBEHHBI
YK€ HE HEMPEPBIBHOM, a TUCKPETHON MOJEIN TBEPAOTO TENa.

3ameTuMm, 4TO, AUCKPETHBIE MOJIENU, UCIOJIb3yeMble Mpu pacueTax Ha DOBM, B
psle CiydaeB YJIOBIETBOPUTEIBLHO BOCIPOU3BOIAT Je(POpMAIMIO T'€OJIOTHYECKON

cpensl [benonepkoBckuii u aAp., 1982; JI.E. Cobucesuu, 2001 r.].
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Ta6numna 1 - 3HaueHus 10OPOTHOCTHU JIJIsl 36MHOM KOPBI U MAHTHUHU.

TyGuHa, Ku JIoOpOTHOCTH KOPBI M1 MAHTUU 3E€MJIU
Q Qep.
0-56,5 100-200 150
56,5-156,5 60-100 80
156,5-396,5 80 80
396,5-446,5 100-200 150
446,5-696,5 310-400 365
696,5-996,5 800-900 850
996,5-2896,5 1600-2100 1800

[Tpumeuanue - Jlannapie TabauI B3STH U3 KHUTH «CIIpaBOYHHUK (PU3UYECKUX KOHCTAHT TOPHBIX TOPOI»
nox pex. C. Knapka mi. M., Mup, 1969 r.

Jlo cux mop pedyb IUIa O CBOMCTBAX OTHEIBbHBIX 00pa30BaHUN T€OJOTHYECKOM
Cpelbl, KOTOpbIE SIBISUINCh TBEPJAbIMU TelaMH O€30THOCUTEIBLHO K YCIOBHSIM
3anieranus. [IpupoHbie 00bEKTHI, OJIHAKO, TPYJIHO BBIACIHUTH U3 OKPYKAIOIIEH Cpeabl
0e3 Toro, yToObl HE OKa3aJUCh YTPAUYECHHBIMH Ba)KHbIE MX CBOWCTBA. Tak, Hampumep,
OTACIBHBIA MACCHB, BBIJICISIEMBIM IO KaKUM-THOO TEOJIOTHYECKHM IpPHU3HAKaM,
MOCTOSTHHO y4YacTBYET B JIe(POPMAIIMOHHBIX MPOIECCaX Kak SJIEMEHT Oojiee KpyMHOU
CHCTEMBI, KOTOpas, B KOHEYHOM cUYeTe, OOBEAWHSAECTCS B TMOHATHE JUTOCHEPHI.
[IpuunHON TaKkMX JBMKEHUH MOTYT CIYXXKUTh BHEIIHWE W BHYTPEHHHE CHIIOBBIC
BO3JEHCTBUS pa3anuHon puzndeckoit mpupoasl [FO.H. ABciok, 1996 r.].

DTO  [IBMKEHUE  PETUCTPUPYETCS  TEOAE3UYECKOM  ChEMKOW, HarJISIAHO
3a()MKCHPOBAHO B TE€OJIOTUUECKUX pa3pe3ax, MPOSBISETCS B 3eMIICTPSACEHUSX U TOPHBIX
yaapax, B TOCTEIIEHHOM M KaTacTpO(PUUECKOM pa3pyIlIeHHH €CTECTBEHHBIX TPUPOTHBIX
00pa3oBaHUM.

Takum oOpa3omM, r00as reosiorudyeckass cpena (celdicMoreHepupylomas
CTPYKTYypa, BYyJIKAHUYECKOE 00pa30BaHUE UM MarMaTUYeCKUM ouyar) BCerja HaxoAUTCs
B MEXaHUYECKH HEPAaBHOBECHOM COCTOSIHUM M HEMPEPBIBHO MOIYYaeT U JUCCUIIHPYET
sHepruto. OOMEH 3>HEepruel Mexay uacTsMHU, WM, JIy4dlle CKa3aTb, CTPYKTYPHBIMU

9JICMCHTAMHU H3Yy4dCMOTO o0beMa TeOJIOTHYSCKOM Cpcabl, OmnpecACIIACT COCTOSAHHC
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OTJIEIBHOCTEM, OCOOEHHO B Cllydae, KOT/la BCTPEUYAIOTCs IPKO BhIPAXKEHHBIE PAa3JIOMHO-

OJIOKOBBIE CTPYKTYPBHI.

Pucynok 8 - CTpykTypHBIE 0COOEHHOCTH y4acTKa Oepera, OTpaskarolife pa3ioMHO-0JI0OKOBBIE
CTPYKTYPbI BEpXHHUX CJIOEB CIOUCTON ropHOU opos! (poto A.JI. Cobucesnua).

CranuoHapHOE COCTOSIHUE PEalbHOM TE€O0JIOTMYECKON CpeAbl OTIWYAETCS OT
CTaTUYECKOr0 PaBHOBECHUS TEM, YTO MEXaHUYECKas SHEPIHsl COXPAHSAETCS BCIEICTBHE
pPaBEHCTBA MOJBOJA YHEPTUU U3BHE U ee quccunanuu. [IpakTuka reojgornyeckux padbor
MOATBEPKIAET, YTO Teo(HU3ndecKas cpelia U €€ OTIAEIbHbIE CTPYKTYphl HOCIT B ceOe
CJIellbl pa3pyLIeHHs Ha pa3HbIX MACIITaOHBIX YPOBHSX: OT TPEUIMH HA TPAHULIAX 3€PEH
MUHEPAJIOB O MHOIOKMJIOMETPOBBIX PAa3JIOMOB, Pa3fesSIIOUIMX OJOKH 3€MHOM KOpPBI.
Pa3 BO3HHMKHYB, TpeHIMHbl MHOTOKPAaTHO B3aMMOJEWUCTBYIOT B IPOLECCE CBOETO
Pa3BUTHS U «HUCIOJB3YIOTCA», MO CYTH, NPHUPOAOH, OOecreuHuBas TreoIOTMYEeCKUM
CTPYKTypam OOJBIIYIO MOJBUKHOCTH (CBOOOYy MEpEeMEIIEHUS).

B snuneHTpanbHbIX 30HAX yJaercs HaOIoAaTh 0O0pa3oBaHUE pPa3yIJIOTHEHHBIX
JOKAJbHBIX CTPYKTYPHBIX OOpa30BaHMI — 30H AWJIATAHCHH, KOTOpPHIE CBA3BIBAIOT C
aKTUBU3AIMEd CEHCMHYECKOro peXuma H JpYyrUMH Mpoleccamu B JuTocdepe
[Hukonaesckuit, 1982 r.; A.C. AnekceeB u np., 1996 r.; JLE. CoOuceBuu u np.,
2001 r.]. JlelicTBUTENBHO, B PE3YNbTATE PA3BUTUS PA3HOMACHITAOHBIX TEKTOHUYECKUX

CWJIOBBIX B3aMMOJIEUCTBUA B JHUTOC(Eepe CEHCMOAKTHBHBIX PETMOHOB BO3HHKAIOT
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o0JlacTU BBICOKOM KOHIICHTPAIIMU HANPSKEHUH, MTPUBOAIIME K  JIOKAJIbHBIM
PEOJIOTUYECKUM TIEPECTPONKaM U POPMHUPOBAHUIO AHOMAIIBHBIX 30H.

VY CTaHOBIIEHO, UYTO UMEHHO HaJIM4YKE MOJOOHBIX CTPYKTYP BBI3bIBAECT T'E€HEPAIUIO
CEHCMOAKyCTUYECKHUX, DJEKTPOMAarHUTHBIX W Jpyrux mnojied. [lpu stom Hamnbomee
YHUBEPCAIIbHBIM MEXaHHU3MOM pPa3BUTUS U3MEHEHUU B Cpeje SIBISETCS PaCKphITHE
TPEUIUH B 30HaX MOBBIIIEHHBIX 3HAYEHUN CABUTOBBIX U PACTIATUBAIOIINX HANIPSKEHUM,
COMPOBOXKJAIOIMINXCS  UHPPA3BYKOBHIMU M 3JIEKTPOMArHUTHBIMU  SIBIICHUSIMU.
HavanbHyto cTaauio pacKkpbITUs TPEUIMH M MOCIEAYIOLIEe COCTOSIHUE CPEeIbl, MpHU
KOTOPOM Pa3BUBAIOTCS MPOIECCHl Pa3pyLIEHUS T'€OJIOTMYECKON Cpelbl B JIOKAIbHBIX
obnactsax mauTochephl, OOJBIIMHCTBO CEHCMOJIOTOB CBSI3BIBAIOT C COCTOSIHHEM
TUIaTaHCHUU.

VY CTaHOBIIEHO, UTO TPEUIMHBI, Pa3IOMbl U OJIOYHOE CTPOCHHUE HE MPOCTO CIIEIbI
pa3pylieHus, a cnoco0 AMHAMUYECKOTO CYIIIECTBOBAHUSI T€OJIOTUYECKOM Cpejbl Kak
MpU MaJlbIX, TaK U NMpU O0dbIIUX HeoOpaTumbix aedopmanusax. C 3TON TOUKU 3peHUs
CTPYKTypa pa3pylieHusi NpuoopeTaeT (U3NUECKUN CMBICT KaK XapaKTEpUCTHKA
COCTOSIHUSL OTAEJIIbHO HM3y4aeMOTO T'€OJIOTMYECKOro 0O0pa30BaHMs, OTBETCTBEHHAs HE
TOJIBKO 3@ COCTOSIHUE CPE/Ibl, HO U 3a T€HEpaIUIo re0PU3NYECKUX MOJIEH.

Nrak, kak reosoruyeckas cpefa, TaK M OTAEIBbHO B3SIThIE €€ JJIEMEHTHI,
HaXOJHUTCS B COCTOSIHUM IMOCTOSIHHOTO JABWIKEHHS, KOTOPOE€ BO3HHMKAET B PE3YJIbTATe
BHEIIHUX BO3JCUCTBUM M OTBETCTBEHHO 3a TeHEpaluio reopu3UYecKUX IMoJieH B
HIMPOKOM JAMana3oHe 4actoT. [Ipu 3ToM cocTosiHUE Cpelibl B LIETIOM XapaKTEePU3YIOTCS
MOTOKOM Juccunupyemont sHeprun. OTCIO/Ia BBITEKAIOT HOBBIE 3a7adydl T€O(PU3HKH,
KOTOPBIE€ BKIIIOYAIOT:

—  UCCJIEJOBAaHHWE  CTAllMOHAPHBIX  COCTOSHUN  OTIENbHBIX  aHcamMOnei
re0JIOTMYECKON CPeIbl U UX YCTOMYMBOCTH B MOJI€ TEKTOHUYECKUX CHUIT;

— aHalii3 MEPEXOJIHBIX MPOILIECCOB B PEATBHBIX I'€OJOTHUUECKUX CTPYKTypax Mpu
TpaHchopMalu OTACIBHOCTEN U Mepexojax U3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B
Ipyroe, KOTOpbl€  yCHUJIMBAaeTCsS 3a  CUET  MEXAaHU3MOB  CHHXPOHHU3AIUU

B3aUMOJICUCTBYIOIIMX PE30OHAHCHBIX OOpa30BaHU, KOTOPHIE COINPOBOXKIAIOTCS
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pa3BUTHEM  pa3HOMACIITAOHBIX  KaTacTpo(hUUEeCKUX  MpoleccoB  (reHepanuen
reo(pU3NUECKUX MOJIeH, IEPECTPOECK, pa3pPyIICHHIN).

3HauuTeNbHBIE HeoOpaTuMbIe JaedopMallid B CBOIO oOuYepe/lb O00ECIEeUYUBAIOT
WHTEHCUBHBIH OOMEH PHEPruel BHYTPU HEKOTOPOIO0 MACCHUBA I'€OJIOTHYECKOU CpEbl,
YTO MPUBOJUT K BOSHUKHOBEHUIO IUCCUMIATUBHBIX CTPYKTYP PE30HAHCHOI'O THUIIA.

Wrak, njs Bcex 0€3 UCKIIOUEHUS! MAaKpOOOBEKTOB CBOMCTBEHHO pa3jieiieHUuE Ha
JTUCKpETHBIE CTPYKTYphl. [Ipum »TOM OJiokaM 3€MHON KOpbl NPUCYI HEKOTOPHIN
JMara3oH Mnpeodiialaloniux pa3mMepoB. B Takoil Moaenu 3eMHYIO0 KOPY pacCMaTpUBAIOT
HE KakK CIUIONIHYIO, a KaK 000JI0UKY, UMEIOIIYI0 HApYIIEHHS CIUIOMIHOCTH B BU/JIE IIIBOB,
HACIIeJJOBAHHBIX 3€MHOM KOpOM 3a reosiorndyeckyro wucroputo. Eciau roBoputh o
3pUTEILHOM 00pa3e, TO Takas MOJelb B OOMmMMX dYepTax IMOJ00Ha MOJI0 JbIUH H
TOPOCOB B BECEHHEE IIOJIOBOJIbE WJIM B CEBEPHBIX MOpPSX, KOTJIa HAET TOPOUICHUE
JICTOBBIX MOJIEH.

[Iponiecc HakoIIeHUS YOPYrol SHEPruu B OJOKaX aHAJIOTHMYEeH MPOIECCY
ructepesuca. [Ipu npoxoxxJieHnu MPUIMBHOW BOJIHBI AeopMalnuu B cuctemMe OJIOKOB
OCTaeTCsi HeKOTopasi HeoOpaTumas aedopmanud. Jomo HeoOpatumoil aedopmanuu u
COOTBETCTBYIOIIEE €M HaMpSIKEHHOE COCTOSIHUE MOXHO OIIEHUTHb uepe3 mapamerp

NOOpPOTHOCTU (), COWIICHEHHs OJIOKOB, YTO OOJET4aeT MCCIEAOBAaHUS U MO3BOJIAET IO

MOIIHOCTH TIpOLIecCa BO3JCUCTBHS B LHKJIE OLEHWBAaTh NOTEPU B MEPEAAOIICH
CUCTEME.

Takum oOpazom, eciii HanmpsKEHUE MOJYyCYTOUYHON MPUIMBHOM BOJIHBI OIEHUTD
KaK 5-10° que/cM® 33 IIHKI [?KapkoB, 1978 r.], TO Mg HAKOIUICHUS HANPSKEHUS
BeauuuHoi B 107 mun/cM’, XapaKTepU3yIOLIEro CUIIbHOE 3eMIIeTpsiICEHUE, TOTpeldyeTcs
Bpems nopsaka 75-100 net. MHbIMU clTOBamMU, OLIEHKA TIO MOPSAJKY BEJIMYHMH JOMYCKAET
BO3MOYKHOCTh MEXaHU3Ma 3aKAYKHA CEMCMUYECKON YHEPTUU IPUIIUBHBIMH CUJIAMH.

[IpunuBHBIE CHUIIBI MOTYT OOECHEYUTh HAKOIUICHHE CEHCMUYECKON >HEpruu B
BUJIE HANpsDKEHUM KpydeHUs U U3ruba OTHEIbHBIX OJIOKOB, BXOJSIIUX B
CEHCMOAKTUBHYIO CUCTEMY. XapaKTepHbIE pa3Mepbl OJIOKOB B JIAHHOM PErHOHE M HX
MN30CTaTUYECKAs HECKOMIIEHCHUPOBAHHOCTD ONPEAEISAIOT VH/IMBU1yaJIbHBIC

BO3MOKHOCTH HAKOIIJICHHA DHCPIrUH.

45



Jlokanuzanusa uiId reorpauyeckoe pasMelieHue CENUCMOAKTUBHBIX TOSICOB,
BEPOSITHO, OMNpENeseTcs NPEeAbICTOPUEH TEOJOTHMUYECKUX TMPOIECCOB, 3aI0KUBIINUX
CHUCTEMY IIIBOB U CO3JABIIUX HEYMOPSAIOYEHHBbIE aHCAaMOJIM OJIOKOB 3€MHOM KOPBI.
JlokanbHble  OCOOGHHOCTH  KaXJIOTO PErMoHa OTpPaXeHbl B  aHOMAaJbHOCTHU
rpaBuTanoHHoro mnoss. Hampumep, Pycckas mmardopma xapakTepuszyercs: MallbIMU
rpaJlu€HTaMy TPABUTALIMOHHOTO MOJII — YMaKOBKU OJIOKOB 3]I€Ch, CIIEIOBATEIbHO,
Oomu3kun kK ontuManbHbIM. Jlma KaBkaza xapakTepHbl OOJbIIME TPATUEHTHI
IPaBUTALIMOHHOTO TMOJIsl, 3TO MOJIOAOE CKJIaA4aToe COOPYKEHHE, B KOTOPOM HJET
aKTHBHAas MepeynakoBKa OJIOKOB, COMPOBOXKIAEMasi CECMUYECKUMU yaapaMu. ITO ke
otHocuTcs K TstHb-1laHt0 U IpyTrUM CKIAA4aThIM CTPYKTYpaM.

biiokn 3eMHOM KOpBI MOJ BO3JECMCTBUEM NPUIMBHON CHIJIBI MOTYT CMENIATHCS
JIpYT OTHOCUTENBHO JAPYyra, Co37aBasi B KaKI0M OJIOKe aHcamMOJIsl HalpsKEHUs U3ruda u
KpydeHus. Eciu  monb3oBathcsi  reoMOPQOJIOTHYECKOM  TEPMUHOJIOTHEH,  TO
KOHIICHTpAIUsl HANpsSKEHUM MPOUCXOIUT MO JMHEAMEHTaM, TJaBHBIM 00pa3oM —
B MOp(OCTPYKTYpHBIX y3nax. HakamnuBaromnieecs B 0J0Kax HaNps>KEHUE MOCTEIEHHO
JOCTUTAET BEJIMYUHBI, ONU3KOW K TMPENeIbHOMY HaNpsSKEHUI0, MPU KOTOPOM
paBHOBecHME B aHcaMOje CTaHOBUTCS HEycTOWUMBBIM. CpbIB M MEPEXOj OJHOrO M3
OJIOKOB B HOBOE pPAaBHOBECHOE COCTOSHHE Bj€YeT 3a COOOM BBICBOOOXKICHHE U
nepepacnpeesieHue MOTOKOB MEXaHWYeCKOWM W Jpyrux BUAOB sHepruu. Bce st
MEePECTPONKHU MPOUCXOAIT Ha (POHE HEMPEKPAIAIOIIETOCS MPUIUBHOTO BO3JECUCTBUS,
KOTOpPO€ TIOCTOSIHHO TIOJKAYMBAE€T YHOPYTyK0 DSHEPrut0 u3ruba U KpydyeHHs B
paccMaTpUBaeMyIo CUCTEMY OJIOKOB.

[loBenenne OJIOKOB 3€MHOM KOpPBI, pa3/IeICHHBIX 30HAMH pPa3JIOMOB U
MOABEPKEHHBIX BHEIIHEMY IUKJIUYECKOMY TMPUIMBHOMY BO3JCHCTBUIO, MOXKHO
aHAJM3UPOBATh C MPUBJICUCHUEM MOJIENICH, N3yUyaeMbIX MEXaHUKOW pa3pylIieHUs Mpu
HUKJIMYECKUX Tmporeccax. lMcmonas3yem  pa3BUTHIA  MEXaHMKaMH  TOAXOA K
OMPENICIEHUIO CKOPOCTU PACIIPOCTPAHEHUS TPEIIUHBI B PA3ACISIOMNUX OJIOKU pazioMax
no Ko3(pQUIIMEHTY WHTEHCHUBHOCTU HampspkeHuid. [lompoOyeM NpoOKOMMEHTHPOBATH

3deKT TOPMOKEHHUS aKTUBHOCTH pas3joma, KOTjJa B COCEIHMX C HHM pas3joMax
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peanu3oBaH ceiicMuueckuit yaap. Ilpu 3Tom OyaeM pyKOBOACTBOBATHCS MOAXOAOM,
MIPUMEHSAEMBIM B UHX)eHEepHOU npakTuke [l. bpoek, 1980 r.].

PacctostHue da/dn, Ha KOTOpPOE pACHpPOCTpaHSETCS TpeIIMHA 3a OJUH IIUKI,
ompenensaeTcsl quarna3oHoM U3MEHEHUs] KoA()PUIMeHTa MHTEHCUBHOCTU HANPSKEHUN

Ak ;

8 ) = A = Sy N} 1 5,V (6)

roe S . W S_. — MakCHUMaJlbHOC¢ M MHHHMAJIbHOC HAMNpPSKCHHE 3a IUKII,

min
Sa — aMIIMTyna U3MEHEHU HaNpsDKeHuH; S . /S, — KO3 PHUIHEHT aCHMMETPUH.
Bricka3piBanioch TPEANONIOKEHUWE, YTO TpaBas 4acTh (6) [OKHA OBIThH

CTENEHHOUN QyHKIMEN BUA:

d ;
& c(akY, (7)
on

rae C ¥ i — KOHCTaHThl MaTepuania. Torma, eciii pacCMaTpyUBaTh IPaBylO 4acTh

(7) kak reOMETPUYECKYIO TIOCIIEI0BATEIBHOCTD, TO (POPMYITYy MOKHO 3allUCaTh B BUJIE:

a_a=C(A_k) _ oy’ (8)
on E EFo

c

rae £ —monyns IOHra; o, — npenen TeKy4ecTd Ipu HUKINYECKOM Harpy KCHHH.

OKCIepUMEHTAIBHBIN MaTepuasl JaeT yKa3aHhe Ha To, uTo (opmyna (8)
npuOIKeHHas, Tak KaKk B MaTepuansax ¢ OJHUM U TeM K€ E paclnpocTpaHEHUe
TpeUIMH He omnuchiBaeTcsa oOmmum rpaduxom. [lomHol Gopmybl, KOPPEKTUPYIOLIEH
(8), B HacTosIIEE BpEMS HET, HO CIICIIMATMCTHI CYUTAIOT, YTO YaCTO OBIBAET JOCTATOYHO
3HaTh TOJBKO TO, YTO da/dn siBIAETCS (PyHKUHEH KO03D(UIMEHTa WHTEHCHUBHOCTHU
HaIpPsHKEHUS.

VYeTanocTHeIE UK ONpENEesieTcss YacTOTOM U JIByMsl TapaMeTpaMu

HapPsHKEHHSA. ITO MOTYT OBITh CpeIHEE HANPSDKEHHE S, aMIUIUTY/1a HANPSKEHUH S,
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MUHHUMAJIBHOC HAIPSDKEHUE B LUKIE S, =S, -5, U MaKCUMalIbHOC HAIPSHKCHUC
Spax =S, +S,. Ecom S . /S =~ = 0, To K03()DHUIHEHT MHTEHCUBHOCTU HANpPsIKEHUM
MOXXHO CYMTAaTh ONPEJEIEHHBIM, TaK KaK S =AS.Ilpu S . /S = =0 3a1a4a HECKOIBKO
HEOMNpeJeeHHa, TaK KakK HESICHO, OyneT 1M da/dn QyHKIUEH Ak = 2Sa\/E , WIN
(yHKIHMEN MaKCHMATBHOW NHTEHCHBHOCTHU HANPSUKEHUHN B IUKIE k=S .

Nwmerorcst paboThl, B KOTOPHIX OBUIA BBHIMOJHEHBI BBIYUCICHUS MO MOUCKY
COOTBETCTBHSI MOMEHTA 3€MJIETPSACEHUS U MAKCUMAJIbHOM MHTEHCUBHOCTH MPUJIMBHOTO
BO3JCUCTBUS. BpUMCIAIMCH Bapualy NPWIMBHOM CWJIBI HA WHTEPBAJIbl BPEMEHH,
KOrJla IPOU3OLIIN 3€MIIETPSCEHUA C M = 6,0 U ONPENEesyIoCh COBIIAJACHUE MOMEHTA
yaapa ¢ MOMEHTOM, KOT'/Ia CyTOYHas BOJIHA MPUJIMBHOW Bapuanuu ONMu3Ka K Hymro. J{is

HECKOJIBKMX 3€MJICTPSICEHHH IIOJIy4eHO COBIIQJICHUE MOMEHTa ynapa, Nnpu k_ ., B

APYIHUX KC ClIydasaX TaKOC COBIIaJICHHUC HEC OBIJI0 OTMEUEHO. HpaKTI/IKa IMTOKa3bIBACT, YTO

da/dn ABISAETCA KaK (QYHKIMEH Ak, TaK U k, T.€. da/dn= f(Ak,k . )= (K o>Siin/Sma)-
bpoek n Cumxks [1970] npeanoxunm COOTHOIIEHHUE:
da

—=Ck. Ak. 9)

on

B ciywae coxumaromupx HanpspKeHud, T.€. npu S . /S <0, TpeIlMHAa HE

ABJISCTCS KOHUEHTPATOPOM HAIPSIKEHUW, BBIPAXKEHUE UISI k TEPAET CMBICI, U 3TO

JIOJDKHO OBI 03HAYaTh, YTO:

z_a=fi(k1nax) HpH Smin/Smax<O' (10)
n

B nelcTBUTENBHOCTH TPEIIMHA HE BCErJa 3aKPbIBAETCSI B MOMEHT M3MEHEHHS
3HaKa HanpspkeHus. Mmeercss  ompeneneHHas  3aBUCHMOCTb  OTHOCHTEIBHOIO
MEpEMENICHNS] KPaeB TPELIMHBI NPU BEPIIMHE M OT CBOMCTB Marepuaia. llostomy

cootHoteHus (9) u (10) ciaegoBano 661 0OBSICHUTH Kak
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2_a=ﬁ(Ak’kma) HpH Smin/Smax>5’

n

da

a_=fi(k1nax) HpH Smin/Smax<5’ (11)
n

A€ - 6 MOXET 3aBUCETh OT CBOWCTB MaTepualia U HPEIbICTOPUU PA3BUTHS
HAPYILIECHHUS.

[Ipu uccnenoBaHuM TyHHOM CEHCMHMKHU ObLIO OOpalieHO BHUMaHUE Ha TO, YTO
W3MEHEHUS 3HAKA HAIPSKEHUS MPOUCXOJUT HE HA KOPOTKOM MHTEPBAJIC BPEMEHHU, A B
CBOET0 poOJia «HEUTPATbHOM MOJOCE» BPEMEHHU. PacueTbl CMEHBI 3HAKa aKTUBHOCTHU
nonymapuid JIyHbl TMOKa3bIBAlOT, YTO 3aKPBITHUE TPEHIMH MPOUCXOIUT TMOCIE

IPOXOKIEHHS 9TOM MONOCHL, T.€. S, . /S >5.

JUis cnaObIx riyOMHHBIX JYHOTPSICEHUH COBIAJEHHME MOMEHTA CEHCMHYECKOIrO

0 .
yaapa ¢ k_, TOJIy4eHO TOJbKO B 70% 3aperncTpUpOBaHHBIX COOBITUH. JTO SBISETCS

CBOET0 poJia YKa3aHHEM TOTO, YTO TJIYyOMHHBIN yJap HE OMUCHIBAETCS COOTHOIICHUEM

da/dn= f (k,,),aB HEM IPUCYTCTBYET U BIUSIHUE S . /S, .

KoappuureHT MHTEHCHUBHOCTH MOXHO  BBIUHCISTH Uil KOHCTPYKIIMMA
paznuuHbIX hopM. OKazaaock, 4TO 3HAHUS KOd(PPUITMeHTa MHTEHCUBHOCTH TOCTaTOYHO
JUIsL TIpeJICKa3aHusl pacnpocTpaHeHus: TpeuuHbl. [lapameTpsl, MNOJy4YEeHHBIE s
00pa3IoB pa3IuyHON KOH(PUTYpALIMU U TEOMETPUH, JIOKATCS HA OJIHY U Ty K€ KPUBYIO.

I'unioresa da/on = f (Ak,k,,, ) TOATBEPKAAETCS DKCIIEPUMEHTAILHO.

B TexHWYECKWX WCTOBITAHUAX JeTaied W KOHCTPYKIHHA mpobieMaTruka
npeAcKa3aHuil Xoja TpenuHbl nojoOHa reodusnyeckoil. Hu B ToM, HU B Japyrom
cilydae MOJENIbHOE MPEACTABICHUE HE COBMAJACT C JCHCTBUTEIBHBIMH YCIOBUSIMH
MPUPOTHOTO COCTOSTHUSI OOBEKTA WM €Tr0 YCIOBHSAMH JKCIUTyaTanuu. B 0OBSICHEHHH
BIIUSHUAS OKPYXKAIOMIEH Cpelbl y CIENUaTUCTOB—TEXHUKOB HET €IWHOTO MHEHWUS,
OCOOCHHO 3TO KacaeTcs BOIPOCa BIArOHACHIIIEHHOCTH. BeposTHO, 4T0 W A
reopusnkoB mpobiemMa mnogoO6Ha. OHa moOHOOHA B HEKOTOPBHIX Oe3pa3MepHBIX
napaMeTpax, KOTJa XapakTepHble pa3Mepbl AePEKTOB COOTHECEHBI C pa3MepaMu
OJIOKOB, a BJIArOHACHIIIEHHOCTh PACCMATPUBAIOT KaK HAIMYHUE BOJIONPOHUIIAEMOCTH B

paznoMax. B Texnuke mpenmnonaraercs, 4to 3G(eKT BIUSHUS OKpYKArOUEeH cCpeabl
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CBSI3aH C HEOOJBIIUM, HO CHUCTEMATHYECKUM BIUSHUEM YacTOThl LHKIA. [[ns
reo(pU3UKH TaKylo K€ aHAJIOTHUI0 MOKHO YCMOTPETh B (DYHKIIMOHATBHON 3aBUCUMOCTHU

T00pOTHOCTU Q OT YaCTOTHI B AMana3oHe HU3kux vactot [Kapkos, 1978 r.].

OKCIIEpUMEHTOM  YCTAHOBJIEHO, 4YTO INIOCKO€ HAIIPSIKEHHOE  COCTOSIHHE
pa3BUBACTCA B IUIACTHHE, KOTAA pa3Mep 30HBI INIACTHYHOCTH CTAHOBHUTCS PAaBHBIM
TOJIIIMHE TUIACTUHBI. 3€MHAs KOpa — 3TO HAIUIACTOBAHHUs C XapaKTEPHBIMHM pa3MepaMu
mnactoB. K Hel ¢ HEKOTOPBIMU OFOBOPKAaMU MPUMEHUMBI OLIEHKH, BBITIOJHEHHBIE IS
IJJACTUHBL. Pe3ylbTaThl SKCIIEPUMEHTA YKa3bIBAKOT HA TO, YTO IIPU OJAHOW M TOU XK€
MHTEHCUBHOCTU HAIPSOKEHUH CKOPOCTh pOCTa TPEUIMH BhIIE B 00JI€€ TOJICTBIX
IJIACTax.

OO0 aHM30TPOINUHU U3/AETIUN OYEHb TPYAHO CYIUTh, a €I TPYAHEE 3TO YUUTHIBATh
B da/dn. COBEPIIEHHO OYEBUIHO, YTO CKOPOCTh PACIPOCTPAHEHUS TPEUIUH HE MOXKET
ObITH ONMHCAaHA MpeAeslaMd MPOYHOCTH WM MpeAelaMHu TeKyuyecTu. PacnpocTpaneHue
TPEUIMH 3aBUCUT OT MHOTHUX HEKOHTPOJIUPYEMBIX (PAKTOpPOB, TJIaBHBIM OOpa3oM OT
HaIuuMs JAePEKTOB M HX DSBOJIOLUMHA, U TIOITOMY THUIIOTE3a O 3aBUCUMOCTH

da/on = f (Ak, k) KaxeTcs Hanbosee pallMoHaIbHOM.

B ciuydae pacnpocTpaHeHHs YCTaJOCTHOW TPEIIUHBI CYIIECTBEHHYIO POJIb
WrpaeT B3aMMOJECUCTBUE LMKIOB C PA3JIUYHONM aMIUIMTYyHou. Eciam Ha HEKOTOpBIN
IIOCTOSTHHBIM IPOLECC HArpyKEHUS HAJAraroTCs NMEpPErpys3kH, TO POCT TPEIIHUHBI IIPU
MNPOJOKEHUU TOTO K€ [HUKIUYECKOTO HArpy>KeHHUs, MOXET 3aMEeIJIUThCS, YTO
OOBSACHAIOT MOSBJICHUEM IIMPOKON 30HBI MJIACTUYHOCTH, CO3JAAHHOW meperpyskoil. B
TOM 30HE Marepuan CcoXpaHseT ocTaTouHylo naedopmanuioo. M korma ymnpyrwuii
Matepuall MPUXOAUT B HMCXOJHOE IMOJOXKEHUE, 30Ha C OCTaTOYHOU naedopmarueint
MOABEPracTCs CXUMaUeMy HanpspkeHnuro. (CrleaoBaTelnbHO, TPEIIMHA  MOXKET
OKa3aTbCsl YMEHBIIEHHOMW, CKOPOCTh €€ pOCTa 3aTOPMO3UTCA. DTO OOBACHAET HU3KYIO
CKOPOCTB POCTA TPEILUHBI ITOCIE NEPETPY3KHU.

B rpaduke noBTOpSEMOCTH 3€MIIETPSACEHHA IO BCEMY 3€MHOMY IIapy B
OTZEJIbHBIE TOJbI OTMEYAETCS CBA3b CEMCMOAKTUBHOCTH C XapaKTEpOM LUKINYECKOTO

HarpyXeHusi BUAA da/on = f (Ak,k), HO TOCIIE€ CUJIBHBIX 3E€MIIETPSICEHUI HAMEUYCHHAas

TCHACHIUA ITIOBTOPACMOCTH COOBITHH HapynoracTcCA. MoxHO IpCAIIOIIOKHUTb, YTO
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MMIYJbCHBIE YyAapbl IMOHWKAIOT HAa HEKOTOPYK) BEIWYHMHY YPOBEHb TOTOBHOCTH
TPEIINHBI K pa3BuThio. [loaTOMYy mocnenyroiiee HaAKOIIEHUE SHEPTUU MPOUCXOIUT C
MMOHM)KEHHOTO YPOBHS, U TaK IMPH KaXIOM yJape, T.€. JIUHEHHBIA POCT 3aMEHSETCS
HEKOTOPBIM CTYNEHYAThIM XOJO0M, U UHTEPHOJISIIITUOHHBIE 3aBUCUMOCTH, MOJYyYEHHbIE
M0 MPEIIECTBYIOMINM [IUKJIaM, OKa3bIBAIOTCSl 0€CTOIE3HBIMU MIPU TAKOM CTYIIEHUATOM
pocre.

[IpuBrieueHre UUKINYECKOTO MPUIUBHOTO BO3JEHUCTBUS K OOCYXICHUIO
MEXAHUKU CEHCMHUYECKOTO Ipolecca MOXKET OKa3aTbCsi IUIOAOTBOPHBIM. Iloka
paccMaTpUBaiIOCh Pa3pyILICHHE CIUIOUIHON Cpeibl, HEOOXOJUMOCTh B MPUIUBHBIX
CUJlax HE OIIyIalach. JTO JOCTATOYHO OTYETIMBO BHUAHO W3 KHUI SAMNOHCKUX
uccnenoBareneid [Mogi, 1974], B KOTOpBIX perucTpaius OPWIMBOB OOCYXKIaeTCs
TOJNBKO KaK METOJ OOHapy>KeHHs OTHOCUTENbHBIX HAaKJIOHOB. B ciyuae, korma
paccMartpuBaroTcsi  aHcaMOiau  OJIOKOB, Kak dTO  MOCIEIOBaTENbHO  Jeal
M.A. Canosckuii [1987], nonBoa sHeprum, €€ NepepacnpeiesicHUe U MepPenu3IyYeHUe
CTAHOBSITCSI TIEPBOCTENEHHON 3amadeil. I B 3TOM cilydae WTHOpHUpPOBATh BHELIHEE
MPUIIUBHOE BO3JEHUCTBUE YK€ HENB3S.

B nanHOM HCClen0BaHUU MOBTOPSIIOTCS PAHEE OTMEUYEHHBIE NPYTMMH aBTOPAMU
OCOOCHHOCTH CEMCMUYECKON aKTUBHOCTH. DTO JENIaeTCs B TEX CIIy4asix, KOTr/a HY>KHO
oOpaTuTh BHHUMaHUE Ha TO, YTO MOJAOOHBIE OCOOCHHOCTHM CBOWCTBEHHBI TaKXe U
BapyalWsIM TPWIMBHOW Cuiabl. Tak, Hampumep, NTPOCTPAHCTBEHHO—BPEMEHHOE
MpEJCTaBICHUE CEHCMHUUYECKON aKTUBHOCTU BBIACISET OJIM33KBATOPHAIbHBIE 30HBI, B
KOTOPBIX MOJYJIb Bapualuil NPWIMBHOTO BO3JEHCTBUS Topa3fo OoibIle, 4YeM B
CPEOHUX U BBICOKHUX IIAPOTAX.

Otmeueno A.U. Enbkunbim [1979 r.] BOBHUKHOBEHHE CEUCMUYECKUX COOBITUH C
pa3HULIEl BPEMEH, HE MPEBBIMIAIOMICH Mecsla B 3MULEHTPaX HAa CHUMMETPUYHBIX
OTHOCHUTEIIBHO 3KBAaTOpa MapajUIeisX, TAK HA3bIBAEMbBIX CONPSKEHHBIX TOYKAX, UMEET
aHaJor B NMPUIMBHOM Bo3ieicTBuHM. Hampumep, 0COOEHHOCTH MU3MEHEHHUSI CyTOUYHOU
BOJIHBI, UMEBIIME MECTO B IOJHOJYHHUE B CEBEPHOM IOJYILIAPUH, IMOBTOPSIOTCS B

HOBOJIYHHEC, T.C. UCPC3 ABC HCACIIN, B FOKHOM IIOJYyIIapHH.
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C mo3uuuii MEXaHUKHM pa3pylIeHUs IPU LUKINYHOM HArpy3Ke 3aciyKUBaeT
BHUMAaHHUS OJHA XapakTepHas OCOOEHHOCTh XOJa BO BpPEMEHH MPUIMBHOIO
BO3JICMCTBHSI — OTO ITOCTOSIHHOE YEpPENOBAHHUE IIPOLIECCOB CKATHS WU paCTsDKEHUA. B
INPUIMBHOM BO3JCHMCTBHM II0 MOIIHOCTH JOMUHHPYET IIOJIyCyTOYHAss BOJIHA. €€
aMIUTUTYJ]a U3MEHSETCS C ABYXHEIEIbHBIM U 00Jiee MPOAOIKUTEIbHBIMUA ITEPUOTAMH.
[Ipu 3TOM M3MEHSIOTCS aMIUIMTY/bl U APYTHX NPHJIMBHBIX BOJIH, YTO BJIEUYET 3a COOOM
ACUMMETPHIO PACTSKEHHSI UM CKATHS B NOJyCyTOYHOM uukie. Takum oOpa3om, B
TEUYCHUU JBYX HEIENb NJOMUHHUPYET, HalpuMep, CKaTue, T.€. B KKIOM LHKIE €CThb
HeoOpaTuMas 4YacTh, KOTOpas OT LHMKJIA K IMKIy HakamMBaeTcsi. B TedeHue
MOCIHEAYIOIUX JBYX HENEIb B  KaXIOM [UKIE HAYUHACT  IPOSABIATHCS
MPOTHUBOIIONOXKHASA TEHAEHIMS, T.€. OT IIUKJIa K LUKy IpeodsiasaeT U HaKaIIuBAaeTCs
pacTsKEHME. OTH JIBYXHEIEIbHBIE LUKIBI, B CBOIO OYEpElb, TAKKE ACHMMETPUYHBI
W3-32 HAJIW4MSA  JUIMHHOIIEPMOJHBIX  Bapuauuid  MOAYJS  IPUIMBHOW  CHJIBL.
HccenenoBanns ceMCMUYECKOW aKTUBHOCTHU JIyHBI ITOKa3alin, 4TO CEMCMUYECKUE yAaphl
[POUCXOIAT B MHTEpBaJlaX BPEMEHHU, COOTBETCTBYIOIUX CUCTEMATUYECKOMY
BO3PACTaHUIO PACTSKEHUS, NMPU BO3PACTAHUMU CXKATHUS CEUCMHUYECKHX COOBITUH HET.
IlosTOMy TIpPEACTaBIAET HWHTEPEC COMOCTABIEHUE MOMEHTOB 3E€MIICTPSACEHUN C
BBIYHCIICHHBIMH Ha IEPEKPBIBAIOIIEMCS UHTEPBAJIE BPEMEHU BapUALUIMU KOMIIOHEHT
NPUINMBHON CWIBI. Takue UCCIeqoBaHUs €Ile HE CHENaHbl. BhIYMCIEHUS KOMIOHEHT
INPWINBHOM CHJIBI CJIEAYET MPOBOAUTH C YUETOM JIOMOJHUTEIBHBIX MEPTYPOALIMOHHBIX
YJIEHOB, TakKk Kak (opmyna Jlamnaca He COOEPKUT ACUMMETPHUYHOM YacTH
[IO.H. ABcrok, 1996 r.].

IIpoBencHHBIE NIPEABAPUTEIIBHBIE COIOCTABJICHUS IIOKA3ajlHd, 4YTO BKJIAJ B
AKTMBU3ALMI0 CEHCMMYHOCTM MOTYT BHOCUTH HM3MEHEHHsS CHWJIbl  TSKECTH,
OOyCJIOBJIEHHbIE  IEPEMELIEHUSMH  BHYTPEHHEro  siapa. OTH  IEpEeMEIleHHUs
YOPABIISIIOTCS TPWIMBHBIM BO3JIEUCTBHEM M MPOUCXOAAT € (Da30BBIM 3ama3bIBAHUEM
10 OTHOILUEHWIO K BbI3bIBawoIlled ux cuie. OmnpeneneHue (pa3oBOro 3aras3/iblBaHHS
MOXXET OBITh MPOBEACHO OSMIHMPUYECKHUM MYT€M C IOMOUIBI0  aHaJIK3a
rpaBUMeTpUUYecKuX HaOmoaeHuil. [losTomy Oonee NOMHOE HCCIEJOBAaHUE CBS3H

CeCMHYECKOM aKTUBHOCTH C IIPUINBHBIM BO3I[€fICTBH€M JOJDKHO BKJIFOYAaTh B cebst u
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u3yuenne «3pdexkra BHYTpeHHEro siapay». Bce u3MeHeHus cuil, ACHCTBYIOMIMX Ha
OJIOKM 36MHOU KOPBI, TOJKHBI B TOW WJIM MHOW Mepe CKa3bIBAThCS HA UX HANPSKEHHOM
coctostHuu. [lepemenieHuss ocu BpallleHUsi B Tejle 3eMIIM, Kak IOKa3aHO B pabore
[FO.H. ABcrok, 1996 r.], SBISIOTCS OTpa)X€HHEM BBIHYKJICHHBIX JIBWKCHUHN Spa.
AMIIIATYla 3THX OTKJIOHEHHM KOPPEIUPYET C HW3MEHEHHEM CEUCMUYECKOU
aKTUBHOCTU. HeomnpeneneHHOCTh NPEeABBIYMCICHUS MOMEHTa CEHCMHYECKOTO yaapa
ONpeAensieTcss HE HE3HAHWEM [ICWCTBYIOUIMX MNPUYMH, a CKOPEE CIOKHOCTHIO
PE30HAHCHBIX OCOOEHHOCTEN aHcaMOJisi OJOKOB, AETalbHOE U3yYEHUE KOTOPBIX (KaK U
3arOTOBOK MpPH TEXHUYECKUX HCCIEIOBAHUSAX JeTalel MEXaHWKH) MPaKTUUYEeCKU
TpyaHO peanuzyemo. [lo3TomMy [€TepMUHHPOBAHHBIM MMOJAXOJ K HW3YUYEHUIO CBA3U
ABJICHUM C TPOTHOCTUYECKMMH BO3MOXKHOCTSIMA METOAA CTaHOBUTCS B psle
MPAKTUYECKUX CIyYasiX PABHOLIEHHBIM BEPOSATHOCTHOMY.

Htak, B pamkax uepapxuueckoil Mojenu reou3nyeckol cpeabl €CTECTBEHHO
oOCy>XJieHUe TPUIMBHOM CWIIBI, KaK HUKINYHOM Harpy3ku. MemOpaHHbIE MOJEIU
36MHOW KOPBI HE OTPAXKAIOT MEXAHMW3MAa HAKOIUIEHUS YIIPYTOM SHEPTUHU B 3€MHOM KOPE
U BBIACISIIOT B KaueCTBE OCOOCHHOCTEW CHUJIOBOTO BO3JECUCTBUS HHTEP(HEPEHIINIO
JYHHOTO W COJIHEYHOTO MPUIMBOB. /{11 MOKWCKAa COOTBETCTBUSI CEUCMUYECKOIrO yaapa
WHTEPBAJy BPEMEHHU, B TCUEHHE KOTOPOI0 MPUIMBHAS BapualMs JOCTUTAET MAKCUMyMa
MOIITHOCTH, HAMU ObUTH BBITIOJIHEHBI BRIUMCIICHUS Bapuanuil. CpaBHEHUE Pe3yIbTaTOB
BBIYUCJICHUN C KATaJOTOM CEMCMUYECKUX COOBITUN C MAaTHUTYIOW M = 6 MOKa3alo, 4To
MAaKCUMyM MOIIIHOCTA TOJYCYTOYHOW BOJHBI HE SBJISIETCS MPOTHOCTUYECKUM
MpU3HAKOM (BepOsATHOCTH 0,5).

OOcyxeHa Tak Ha3blBaeMmasi CE€30HHAsl BapHalus CEHCMHYECKON AKTUBHOCTH.
BrickazaHo mOpeAmnoNioKEeHUEe, YTO  CE30HHOCTh  CEUCMHYECKOM  aKTUBHOCTH
ompenenseTcss H3MEHEHHEM OpPUEHTUPOBKU OpOUTHI IleHTpa Macc 3emis-JlyHa
(GapuiieHTpa) MO OTHOIIEHUIO K AKBATOPY U MO OTHOIIEHUIO K opoOute 3emiuu (JIyHbr)
OTHOCHUTEJIbHO OapuileHTpa. OTa OpPUEHTHUPOBKA XapaKTepU3yeTCs 3HAYCHUSIMU

cknonennsa Connua (OapuneHTtpa) J, U ckinoHeHus JIyHel (3emnu)d ., KOTOpBIE

(@2
BXOAAT B BBIPAXKCHHUA KOMIIOHCHT HpHJ’IHBHOﬁ CUJIIbl U OHNPCACIIAIOT IUKINYCCKOC

n3MeHenue nx moayJiia [FO.H. Ascrok, 1996 r.].
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Pucynok 9 - 3apeructpupoBaHHBIN X01 U3MEHEHUSI KOHIICHTPAIUH PaJOHa J0 U IMOCIIE 3eMIICTPSICEHUS
B ["aznu [["a3nuiickoe 3emieTpsiceHue..., 1984].

Ce30HHOCTh CEMCMHUYECKOW AKTUBHOCTH — TEPMUH, BBI3BIBAIOIINN aCCOIUALIMIO C
BpEMEHaMU TOJla; COJIHEUHBIM TEIUIOM, MUPKYJsued atMocdepbl — JOJIKEH
VUYUTBHIBATh BBIIIECKA3aHHOE, TaK KaK ATHU MPOIECCHl MOTYT OBITh CBSI3aHBI 4epe3

BHEIITHEE BO3JICHCTBHUE C CEHCMHUYECKON aKTUBHOCTBIO.

1.5 MHurerpasbHas (0000mIeHHAast) MOAeJb JWJIATAHCHOW 30HBI M

COBMCIICHHBIC OﬁpaTHLIe 3aJaYd MOHUTOPHHI'A

[IpoBeneHHBI aHaIW3 OCHOBHBIX ITOJOXEHUW O KIIOYEBOW POJM MHPOIECCOB
pa3pylIeHUs, 3aKOHOMEPHOCTEN PAa3BUTHS CUCTEM TPEIIMH UM TE€HEPALMU aHOMAaJbHBIX
reopU3M4YEeCKUX BO3MYIIECHUM Ha Pa3IUYHBIX CTaAUSX MOJATOTOBKU 3€MIICTPSCEHUN
MOKa3bIBAa€T, 4TO MpoOjeMa MPOrHO3a JOJDKHA BKIIKOYATh PEIICHHE Kiacca 3ajad Mo
ONPEAECIECHUI0 OCHOBHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHUK MPOLIECCOB
pa3BUTHUSL JUIATAHCHBIX CTPYKTYDP, BBI3BIBAIOIINX MEPECTPOMKY KBA3UCTATUUECKUX
rpaBUTAlMOHHBIX W 3nekTpuueckux noned [A.C. AnekceeB, b.M. I'muuckuit u np.,
2008 r.].

[IpuHnMnuanbHas BO3MOXKHOCTH OMpeneNeHus] (QPYHKIMH IUIOTHOCTH YHCIa

TPCIOWH BCCIrJa BO3HHMKACT IIPHU PCTUCTpAllM M aHAJIN3C aHOMAJIbHBIX FCO(l)I/IBI/I‘IeCKI/IX
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BO3MYIIIEHUN TMPEIBECTHUKOBOTO THIA. B KauyeCTBEHHOM OTHOIIEHUU OOpa3oBaHUE
AHOMAJIMM TaKuX MOJEN KaK T'PABUTALMOHHOE, MArHUTHOE, TMOJIE 3JIEKTPONPOBOJHOCTH,
MH(Pa3BYKOBOE IMOJE, WU3MEHEHHE YPOBHEH TPYHTOBBIX BOJ, ra30BOM U (PIHOMTHOMN
MPOHUIIAEMOCTH BIIOJJHE MOXHO OOBACHUTH packpbiTueM TpenuH. boiee Toro,
MpEJCTAaBICHHE O TMOTPAaHUYHON 30HE MAWJIATAHCUU OTKPHIBAET M KOJUYECTBEHHBIN
MOAXOJ K  ONPENCICHUI0  XapaKTePUCTUK  TPEUIMHOBATOCTH  (MHTErpaibHOTO
npeaBecTHUKa mo ompeaencHuio A.C. AllekceeBa) Ha OCHOBE JaHHBIX 00 aHOMAJIMSIX
reo()U3NUECKUX MOJICH.

Benem ¢dyHkmuoo  6(x,y,f), C TOMOIIBIO KOTOPOH MOMKHO TMBITAThCA
MpUOIMKEHHO OMHUCATh MJIOTHOCTh TPEUIUMH B cpene. B mpoiecce nedopmaruu cpebl
70 HapylIeHUs CIUIONMIHOCTH pPa3yIUIOTHEHHE Cpelbl XapakKTepu3yloT OObEeMHBIM
paciupenneM 6 = div U, TJie JUBEPreHHs BBHIUUCISETCS OT BEKTOpPA CMEILEHUS TOYEK
cpenpl. Ilpu sTOM mpeamonaraercs, 4YTO KOMIOHEHTBI 3TOrO BEKTOpPA SBISIOTCS
noctaTouHo rmnaakumu (nuddepenuupyeMbiMu) pynkuusmu. Ecim paccmaTpuBaercs

MaJIblif 00BEM v, KOTOPBIN Hociae aedopMaluu paBeH v,, TO v, =v,(1+0). [Ipu 3TOM,
€CJIM cpe/la uMmelna MIOTHOCTh p,, TO Mocie AedopMalyy MIOTHOCTh OKaXKETCsl paBHOM
p, =p,/(1+6). dug 60apmux 00bEMOB 1e()OPMUPOBAHHON CPEIBl 3TO pa3yIUIOTHEHHE
cymiectBeHHO. OHO CO3[aeT aHOMAJMIO TPABUTAIIMOHHOTO MONA V(X,y,0) = V'(x,y), 1O

KOTOPOH, periasi 00paTHYO 3a1ady:

AV = —4ﬂp1(6), V |z=0= Vo(xa Y) (12)

00 ompeneneHuM ILNIOTHOCTH  p,(X,y,z) =p,/(1+6(x,y,z)), TPEACTaBIIETCA
BO3MOXHBIM, B MPUHIINIE, HAWTU pa3ymuioTHeHue 0. (Eciau aTta oOpaTtHas 3agaua MOXKET
OBITH pellleHa €IMHCTBEHHBIM 00pa30M, a UCXOAHAs IJIOTHOCTh U3BECTHA).

B nanpHeMInX moOCTaHOBKAxX 3ajad CIEIyeT cTapaThCs MPUBIEYb BO3MOXKHO
OoJpIIe JOMOJHUTENbHOW HWH(pOpPMAMUM O BeJIWYUMHE O(X,y,z,t) - OOBEMHOM
pacmmpeHun cpenabl. B oOpatHoit 3amade (12) 1 ompeaeiaeHHs TUIOTHOCTH

p, =p,/(1+6) dyHKIHIO 6(X,y,z,t) MOXKHO Ha3BaTb (pyHKIMEH Pa3yIUIOTHEHUS CPENBI.
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OTy (QyHKUMIO JOMYyCTUMO CYHUTaTh KYCOUHO-HENPEPHIBHOM, HE CBs3BIBas €€
ONpeIENIEHHE C YIPYTHM 00bEMHBIM PaCIIMpPeHUueM O = divU U IPUPABHATE CyMMapHOMY
00beMy TpelIuH B eIUHHIE o0beMa cpelibl. YHUCIo TpelnH B €AMHUIIE 00beMa MOMKHO
onpenenutsb Gopmysnon N = 0/0,, rme 0, - OTHOCHUTENIBbHBIN CpeTHUN 00BeM OAUHOYHOM
TPEUIMHBI IJUHBI L. DTy BEIWYUHY B 3aJja4aX MOHUTOPUHTA YKCJIA TPEIIUH MPEICTOUT
ONPENENUTh U3 OLIEHKH MEXaHWYECKUX MapaMeTPOB CPEbl, CPEAHUX PA3MEPOB TPEIIUH
Ha TMpEebIAyIIEM MacIITaOHOM YpPOBHE pa3BUTHUSI Tpoliecca B odare ¢ Yy4eToM
KOHIICHTPAIMOHHOTO KPUTEPUSI.

OcHOBBIBasiICh Ha TMPUHIUIE JIOMOTHUTEIBHOCTH Te0(PU3UUECKUX METOJI0B
[Alekseev, 1992; 1993] nns mnomydeHUs HaOEKHBIX OLEHOK (QYHKIUU 6(X,y,z,t)
paccMOTpUM B CaMOM OOIIEM BHUJE MOJIXOJAbl K PEHICHUIO COBMEIIEHHBIX OOpPAaTHBIX
3a/1a4 JJIsl TPaBUTALIMOHHOTO, SJIEKTPOPA3BEIOYHOTO U APYTUX U3BECTHBIX METOIOB.

Kaxnaplii U3 METOJ0B OCHOBBIBAETCS HAa U3MEPEHHM B TOUYKAaX MOBEpXHOCTH Z=(

OOTBETCTBYIOIIETO re0(pU3nIeCcKOro MoJs:

Uv(Xay’O’tk)=U3(X=yatk)’ (13)

rae t, = kTV; TV - UHTCpBaJI BpCMCHU MCKIAY MOMCHTAMH PErUCTPall BCININHBI

IIOJIAA IIPHU €0 MOHUTOPUHIC.

N G- S -

Pucynok 10 - O01mmas cxema OCTaHOBKY COBMEIIEHHON 00paTHOM 3a1a4H.
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Jlns Bcex reou3MuecKUX TOJIeH, HCIOJIB3YeMBbIX B MpoOJieMe MNpOrHo3a
3eMJIETPSICEHUN, UMEIOTCSI METOJbI PEIICHUsS] MPAMBIX U OOpaTHBIX 3a1ad. B mpsiMbix

3aJiavax MnmpearnoaracTcs 3aiadHHbIM YPAaBHCHUC I10JIA:

LV(UV’G‘V’BV)=fv(X3y7ZBt)> (14)
I'paHUYIHBIC YCJIOBUS:
lv(Uv’a‘vﬂﬁv)L:hv(SDt)’ (15)

W Ha4YaJIbHBIC JAHHBIC:

UV (X’ y’ Z’ t) |t=0= U?/ (Xﬂ y’ Z)' (16)

3nece o, (x,y,2), B,(X,y,z) - (QU3NYECKUE U TEOMETPUUYECKUE XAPAKTEPUCTUKH
cpensl; f (x,y,z,t)- BHEIIHHUE OOBEMHBIE HUCTOYHHMKH IOJIA; h (s,t) - MCTOYHUKM Ha

MMOBEPXHOCTH S.
B nactosimiee BpeMst cyiecTBYIOT 3(DPEKTHUBHBIE YUCICHHBIE METO/AbI PEIICHUS
Ha KOMIIbIOTEpAxX MPSAMBIX 3a]a4 J000ro TUIA YNOMSHYTHIX BbIie. [Ipu ux pemeHuun

JOJDKHBI OBITh 3aJlaHbl XapaKTEPUCTUKU CPenbl o (X,y,z),B, (X,y,z), ICTOYHUKHU IO U
rpaHryYHas TOBEPXHOCTh S. B 00paTHBIX 3amadax 3amaercs moie Ul (s,,t) B CEpUU TOUYCK

s, Ha MOBEPXHOCTH S, YKa3bIBAaIOTCS MCKOMBIE XapaKTEPUCTUKH Cpelbl o, U [, HIU

1

ApyTHE 3JIEMEHTHI 3a7a4u ((popma NOBEPXHOCTH S, KaKHe-TM00 UCTOUYHUKH f, WIK h ).

Bce octanbHbie 351eMEHTHI 3a7a4M TOKHBI ObITh 3aaHbl, KaK U B IPSIMBIX 3aJja4ax.

[Ipu mocTaHOBKE OOPATHBIX 33/1a4 BO3MOXKHBI CIIEIYIONINE BAPUAHTHI:

1) pa3nenbHO CTaBATCS MHANBUyalbHbIE OOpATHBIE 3a/1aUd JIJIsl KaXKI0T0 METO/IA;

2) cTaBUTCS OJHA COBMEIIEHHAass oOpaTHas 3ajada JUisl TPYIIbl «mM» METOJIOB,
JAIOMIUX JOCTAaTOUYHYIO HHGOPMAILUIO IS OINpEAeiCHUs HYXHOM XapaKTEPUCTUKHU
Cpenpbl.

NunuBuayanbHeie  oOpaTHble  3ajJayd  HMMEIOT, KakKk  MpPaBWio,  TOT

HpHHHHHHaHBHbIﬁ HCOOCTATOK, YTO UCIIBITBIBAIOT I[e(l)I/II_[I/IT I/IH(l)OpMaI_[I/II/I.
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1.6 MexaHHU3MBI JORAJIMU3AaIlUMN O04YaroBblIX 30H Ha 3emite u BPEMECHHBIC
0CO0EHHOCTH HX AKTHBHU3alluN. YJILTpaHI/Il}KO‘IaCTOTHLIe MAarduTHbIC

BO3MYIICHUSA, MIpeABAPAIOIIHEC CHIIbHBIC ceiicMUUecKne cOObITHS

['eorpaduueckoe pacrpenencHue SMUIEHTPOB HA 3€MHOM Iape HE SIBISETCS
ciaydyailHbIM. [louTH BCe 3eMIIETPSICEHUsI MPOUCXOIAT B TMpenesiax THXOOKEeaHCKOTO
(75%) u Anbnuiickoro (23%) nosicoB. Ha ocTanpHyI0 4acTh 3€MHOTO IIapa MPUXOIUTCS
MeHee 2% BBIAEIEHHOW CEMCMUYECKON YHEPTUU.

THUX0OKEaHCKUI TOSAC MPOXOAUT IO TPaHUIE OKeaH-cyma. Ero cercmuueckas
SHEprus, MpeBbINIAOMAs NpUMEPHO B ~ 40 pa3 3HEPTUI0 OCTAJIbHBIX OKEAHCKHUX
MOSCOB, NMPUYPOUYEHA K JMNULEHTPaM, HWIYIIUM MO KOHTYpy THXOro okeaHa 4epes
Hosyto 3enanguto, octpoBa Tonra, Camoa, @umxu, CoJIOMOHOBBI OCTpOBa, TaliBaHb,
Snonckne u Kypunbsckue octpoBa, Kamuarky, Aneyrckume ocTpoBa, AJLICKY U
3anagHbie nodepexbs CeBepHoit, LlenTpanbHoit u FOxHON AMEpUKHU.

Anbnuiickuil mosic npoxoaut mo CpeaIn3eMHOMOPBIO U Jajiee MPOCIEKUBACTCS B
KOHTUHEHTAJIbHBIX TOPHBIX coopyxeHusx Uramuu, bankan, Typuuu, KaBkasa, Cpennen
Asum, Upana, Adranucrana, [lamupa, Tubera, 3amagnoro Kuras.

B TuxookeanckomMm u AJIBNUKWCKOM MOSICAX YaCTO MPOUCXOIAT CHUJIbHBIC
3eMJIETPSICEHUS C MarHuTy 1o 6osee 8,0.

CpenvHHBIE YaCTH OKEAHOB CEMCMUYHBI, HO MX OYaroBbI€ 30HBI HETITYyOOKH, U
OYECHb CHJIBHBIX 3€MIIETPSICEHUN 3JeCh HE OTMe4deHO. OIHOW W3 HMHTEPECHBIX
OCOOCHHOCTEM pacCMoONOXKEHUsI HATUX OYaroBbIX 30H SIBISIETCS JMHEMHOCTh HX
PaCIIONOKEHUS, COBIAIA0IIAs C TTOJIOKEHUEM TOJIBOIHBIX TOPHBIX XPEOTOB.

MOXKHO OTMETHUTH TaK»Ke, YTO BBICOKHE IMHUPOTHI (> 60°) Kak CEBEpHOTO, TaK U
FO’KHOTO TIOJIyLIIapuil 3€MJIM HE OTJIMYAIOTCS BBICOKOW CEMCMUYHOCTBIO.

B Apkruke 3a mepuwon ¢ 1904 r. mo 1975 r. 3adukcupoBaHo Bcero
23 3emunetpsicenus ¢ M>6,0 (tabnauua 2). B AHrtapktuge ¢ M>6,0 — HU OJHOrO

[Cartwright, Taylor, 1971]
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Tabmuma 2 - KonuuecTtBo  3emiieTpsiceHuil, 3a(UKCUPOBAHHBIX B  ApPKTHKE

(1904-1975 rr.).

Ne lupora, | loarora, | Ne [upora,| [loarora,
n/m Hara ¢’ A° n/m Hara ¢’ A°
1 |14.10.1908 82° 30E 13 |28.06.1955 86,6 70,3 E
2 |10.04.1909 77,5 128 E 14 102.05.1957 72,1 68 W
3 |23.08.1915 78.5 8 E 15 129.01.1959 70,9 7,3 E
4 130.05.1923 77 127 E 16 |28.10.1960 71,3 9,1 W
5 120.11.1933 73 71 W 17 |19.04.1962 69,8 | 138,8 E
6 [02.01.1936 79,8 2E 18 104.09.1963 71,3 | 73,1 W
7 108.11.1943 80 SE 19 |25.08.1964 78,2 | 126,6 E
8 101.01.1945 73 70 W 20 (28.12.1964 86,7 68,7 E
9 |08.11.1945 83 15W 21 |23.03.1971 71,0 7W
10 [10.07.1947 73 71 W 22 (27.11.1972 76,8 107 W
11 |02.02.1954 83 4 W 23 [16.04.1975 71,5 10,4 W
12 106.02.1955 70,7 14,4 W

OO6pamaer Ha ceOs BHMMaHUE TOT (PAKT, UYTO CEUCMUYECKHE COOBITHS
MOBTOPSIIOTCSL B OJHUX U TEX kK€ MECTaX, T.€. HECKOJIBKO 3€MJICTPSACEHUI pPa3HBIX JIET
MMEIOT OJIMHAKOBBIE SMUIICHTPATbHBIE KOOPIUHATHI.

Onucanue pacnpeiesieHusi 30H CEMCMUYECKOM aKTUBHOCTH IO TIyOuHE
MoJIipoOHO M3JI0KEHO B psage padotr [Kapxos, 1978 r.; B.A. Maruunkuii, 1965 r.], B
KOTOPBIX OTMEYEHO, YTO HauboJiee AaKTUBHBI KOpa M BEPXHSISI MaHTUA 10 TIyOuH
nopsiaka 100 kM, MOTOM MIET ClaJl aKTUBHOCTH, U MPEEIbHON TITyONMHOM, Ha KOTOPOit
3a)MKCUPOBAHBI 3EMJICTPSICEHHS, MOXKHO CcuMTaTh rayouHy mopsaka 700 kwm;
rIyOMHHBIE 3eMJIETpsiCeHUs] KpaliHe penku (tabmuia 2). boiee riyO0okue ropu3oHTHI
3eMiii, BEPOSITHO, aCECMUYHBI.

['eorpaduueckyto M3y4E€HHOCTh CEHCMHYHOCTH MOXXHO CYHUTATh MOJHOM.

Kakux—1mbo CylIeCTBEHHBIX MEPECMOTPOB IMOSICOB CEMCMUYHOCTH IO  MeEpe
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HaKOIJICHWSI HaOJI0JaTeILHOr0 MaTepuana B 0003pMMOM IEPHOJE, BEPOSTHO, HE
MPEeABUIUTCS.

B Toe Bpemsi, MOBTOPSIEMOCTh TIyOMHHBIX 3€MJIETPSICEHUN HABOJUT HA MBICIb,
YTO O3TU COOBITUS MPOUCXOASAT HE OecHopsAoYHO. YaeTcsl BBISIBUTH HEKOTOPYIO
3aKOHOMEPHOCTh B CMEHE AaKTUBHOCTH TJIYOMHHBIX OYaroB CEBEPHOTO M IOKHOTO
nonyuapus (tadiauna 3).

B ceBepHOM moiiymiapuu KOOPJAWHATHI SMUIIEHTPOB HAOIIOJaeMbIX TTyOUMHHBIX
COOBITUH OCTAIOTCA TMPAKTUYECKH TMOCTOSHHBIMM HaumHas ¢ 1917 1., 4Tto maer
OCHOBAHHUS CJENaTh CJEAYIIIee NPEANOoIoKEHUE: HaOMI0JaeMbli  €IMHUYHBIN
CBEpXTJIyOOKHUI oOYar MOpuypodyeH K O0OJIaCTH HacjeJI0BaHHOTO JedeKTa CTpOeHUs

MaHTHH.

Tabmuna 3 - PacnonmoxkeHue ©W  JaThl  pErucTpalud  Haubojiee TITyOMHHBIX

3emierpsacenuit ¢ M>7.3 (1904—1974 rr. [Simpson, 1967]).

Jara FJ’IyIS\I;IHa, Ull/lggTa, I[OH,{(?Ta’ Jara Fnyf::Ha, Ull/lggTa, ﬂon/{gTa,
25.05.1907 600 51N 147 E 117.01.1922 650 2S 71 W
22.02.1909 550 18 S 179 W 116.04.1937 400 21 S 177 W
21.08.1909 600 17 S 179 W 110.07.1940 580 44 N 131 E
07.12.1912 620 29 S 62 W [31.08.1961 629 10 S 71 W
21.06.1916 600 29 S 63 W [15.08.1963 593 13S 69 W
31.07.1917 460 42 N 131 E (31.07.1970 653 2S 73 W
18.12.1921 650 2S 71 W 129.09.1973 567 42 N 131 E

B 1oxkHOM mnonymapuu 3TUX A€PEKTOB HECKOJIbKO OOJibllle, HO OHU TaKkKe
COXPAHSIOT CBOE MOJIOKEHHUE, YTO MOJATBEPKIACTCS MOBTOPSAEMOCTHIO AMTUIICHTPATIBLHBIX
KOOpJMHAT.

Bo Bcex ceiicMuueckux COOBITHAX, HAYMHAS OT MUKPOCEUCM M KOHYAsl CHIIbHBIMU
3eMJICTPACCHUSIMU, TIPOCMATPHUBAIOTCS JMHHONEPHUOIHBIC BapHallil aKTUBHOCTH
[Shudde, 1974; Simpson, 1967]. UmeroTcs paOOTHl MO HMCCIEAOBAHUIO OTMOAIOIINX
ceiicmuueckoro 1myma [Pines, Shaham, 1973], mo wu3y4eHHIO aKTUBHOCTHU

ri1y0oko(OKyCHBIX 0o4aroBbix 30H [Sourian, Gagnepain, 1982; Sutton, Neidell 1963],
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MEPUOANYHOCTH aKTUBHOCTH BYJIKAHOB U reizepoB [George, Romberg, 1951; Mank.,
Johnson, 1973; Rinehart, 1972]. [TocnenoBaTenbHOCTh «CpabaThHIBAaHUS) OYArOBBIX 30H
HE XAa0TUYHA; B HEM MPUCYTCTBYIOT OINPEICICHHBIE CTATUCTUYECKHE 3aKOHOMEPHOCTH.
st M>6,0 onn HamOosiee moiaHO u3yuyeHbl ['yoepmanom [1976], koTopoMy yAanoch
yOeauTenpbHO  TOKa3aTh, YTO  BIOJb TJIABHBIX  Pa3jOMOB  3€MHOTO  Iapa
pacnpOCTPAHSAIOTCA HEKOTOPHIE BO3MYILCHHUS.

DT BO3MYIIECHUS YAA€TCAd IIOKa XapakTepU30BaATh CPEIHEH CKOPOCTHIO
MPOABIKEHUSI, COCTaBIstoIIel ~60 KmM/Toa Tpy Auarna3oHe 3HadeHuid 86, 53, 34 u 17
KM/TO M DKBAaTOPUAJIBHONW CHUMMETpPUEH TIPOSBICHUS B CEBEPHOM M HOKHOM
nonymapusax. ['yOepMaH Ha3Ball OTKPBITBIE UM «IICEBIOBOJIHOBBIC» SIBICHUS -
«D-BonHb. Peanuzanus celicMUYecKOro cOOBITHS (3eMIIETPSICEHUS) TPOUCXOIUT MPHU
npoxXoxjaeHnuu «D—BoaHOI» 30HBI pasiioMa, TA€ K 3TOMY MOMEHTY HaKOIUIEHO
JOCTaTOYHOE HAMPSKEHHUE.

Murpanuss 30H CEHCMHYECKOM AaKTHMBHOCTH pPAacCMOTpPEHa TakkKe B padoTe
Xatropu [1977]. U3yyas TUXOOKEaAaHCKUW MOSAC, YUYEHBIA MPUILIET K BBIBOAY, YTO A
Pa3IMYHBIX 30H XAPAKTEPHOE BpEMs LHKJIA COCTAaBIAeT NpumepHo 35 ner. pyrue
uccnenoBarenu, Hanpumep, Jukxe u Mopran [Creiicu, 1972 r.], oOpaTuin BHUMaHUE HA
CE30HHYI0 MEPHOJIUYHOCTh: MAKCUMYM aKTMBHOCTH B Mae M HIOJE, MUHUMYM B
HOs10pe—nexaope.

Ce3onnas nepuoguyHocTh Jluke u Moprana, ¢ Halieil TOUKU 3peHus, TpedyeT
CIIelMaJbHOr0 KOMMeHTapus. B rimo0anbHOM cMbIciie Ha 3eMjie HET CE30HOB.

Korma B ceBepHOM mnonymapuu 3uMa, B FOKHOM — JIETO; KOTJa B CEBEPHOM
MOJIYIlIApUU OCEHb, B I0KHOM — BECHa U Ha000poT. [lorToMy TepMHUH CE30H, MpHU Bceit
CBOEH OYEBHUJIHOCTH, B JAHHOM BONPOCE HUYEr0 HE MOSICHSET. BaxkHa XapakTepucTuka
OPUEHTHUPOBKH MOJIOKEHUA IIEHTpa Macc 3emilsi-JIlyHa OTHOCHUTENBHO 3KBATOpPA 3€MIIU.
DTy XapakTepUCTUKYy B ACTPOHOMHUYECKOM OOHMXOJ/I€ 3aMEHSIET 3HAUYC€HHE CKIJIOHEHUS

Connna 4, .
Or 3Haka ¥ Benu4yuHbl CKIoHeHUs ConHua J, U CKIOHEHUs JIyHBI §, 3aBHCHUT

3HAaK W aMILIATyda CYTOQHOﬁ BOJIHBI BepTHKaHBHOﬁ KOMIIOHCHTHI HpHHHBHOﬁ BOJIHBI

sin2¢sin 28, ¢ c0sd - Hecnoxno mnokaszate, Hampumep, s 1954 r., kak Oyxaer
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U3MCHATHCS aMIUIUTYJa CYTOYHOW BOJHBI Y Ha MIHPOTe ¢@=45° B MOMEHTEHI

MIOJIHOJIYHHUS OT Mecsilla K MecCsIly B TeueHue roja (tadauna 4).

Tabnuua 4 - 3MeHeHus: aMIIUTY1bl CYTOYHOM BOJIHBI B 1954 T.

T .

HOJ‘I§§H§HI/I$I ¢ o sin26 0.5sin26 >
19.01 +20°28' —20°29' + 0,656 —0,328 + 0,328
17.02 + 8°10' —11°53' + 0,281 — 0,202 + 0,079
19.03 —3°26' —0°51" -0,119 - 0,014 -0,133
18.04 — 14°12' +10°33' - 0,475 + 0,180 - 0,295
17.05 —23°19' +19°10' - 0,727 +0,310 - 0,417
16.06 —25°08' +23°19' - 0,769 + 0,363 — 0,406
16.07 —20°49' + 2129 — 0,665 + 0,341 —0,324
14.08 —11°19 + 14°36' - 0,385 + 0,243 —0,142
12.09 + 1°00' +4°28' + 0,035 + 0,078 -0,113
12.10 + 11°00' —7°06' + 0,375 -0,122 + 0,253
10.11 +20°26' —16°56' + 0,654 - 0,278 + 0,376
10.12 +24°28' —22°50' + 0,754 - 0,358 + 0,396

Takum oOpa3om, BBIJIETIEHHAs] MO MaTepualiaM PErucTpalud CEUCMUYHOCTH
3aKOHOMEPHOCTh HMMEET SKBUBAJICHT B W3MEHEHUHM XAPAKTEPUCTUKU MPUIMUBHOTO
Bo3aercTBUs. OTMeueHHbIN [[uke 1 Mopranom MakCUMyM aKTUBHOCTH IMPUXOAUTCA Ha
MHUHUMQJIBHOE 3HAYEHUE AaMIUIUTYbl CYTOYHOM BOJIHBI, MHHUMYM aKTHBHOCTHU

COBIIAJIA€T C MAaKCUMyMOM CyTo4YHOW BOJIHBL. Ckinonenue ConaHua ¢, HMEET

YCTOMYMBBIA TOJIOBOM XOJ, CKJIOHEHHE JIyHbI KaKIbId MecCsI] KaXXJO0TO Tojia UMEET
pa3IuYHbIE 3HAYEHUS, JUAMMa30H U3MEHEHHS MECIYHBIX 3HAUCHUN MEHSIETCS B Mpeieiax
+18°... —18°, mo +28°... —28° ¢ NMEpUOAUYHOCTHIO B MOJOBHUHY IEPUOAA PETPECCUU

y310B, T.e. 1/2 or 18,6 ner. /luama3oH W3MEHEHHs J OrPAHUYEH U HE CHUIILHO
OTIMYAaeTCs OT JMana3’OHa HM3MEHEHus J,. lloaToMy romoBas BOJIHA H3MEHECHHSA

MPUIMBHONW CWJIBI U3 TOJa B TOJ COXpPAaHSIET CTaOWJIbHBIA XapakTep ¢ OonblIed WiIH
MEHBIIEH BBIPA3UTEIBHOCTHIO SKCTPEMYMOB.
Cnenyet otmeTuTh paboTsl Tampassna [CtoBac, 1963 1.], KOTOpbIN yKa3bIBaJl Ha

KOPPEJISALUIO0 U3MECHEHUS CEHCMHYECKON SHEPIUH ¢ U3MEHEHUEM CKIOHEHHMs JIyHBI 6 U
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C MEePUOJUYHOCTHIO ABMXKEHUS y3710B opouThl JIynsl (18,6 net). [Ipu oOcyxaeHuu 3Tux
KOPPEJSIUNA MOXKET ObITh MOJIE3HON PEKOHCTPYKIIMS MOJIOXKEHUSI OPOUTHI 3eMIIH BOKPYT
OapuIleHTpa OTHOCHUTENBHO 3KBaTtopa. [Ipu »ToM Haj0 MOMHUTH, YTO CKJIOHEHUE — 3TO
YIroJl MEXIy 3KBAaTOPOM U TOJIOKEHUEM Tejla Ha OpOuTe B JaHHBIH MOMEHT BPEMEHH,
OTCUMTHIBAEMBIN aHAJIOTUYHO IITUPOTE.

[Tonoxxenne mockoctd opobuthl 3emyin  (JIyHBI) OTHOCHUTENBHO 3KBaTopa
u3meHsercs B mpexaenax 10° 3a Bpems B 18,6 ner. Takum 00pa3om, yxXoHa ceyeHHUs
IJIOCKOCTA OpPOUTHI OT IJIOCKOCTH HJKBaTopa OyJleT MPOUCXOJUTh CO CpeHel
CKOPOCTBIO mopsijika 60 KM B roj1. DTa CKOPOCTh MUTPALIMU COMTOCTABUMA CO CKOPOCTBIO
MUTpaAllMd 30H aKTUBHOCTH, OOHapykeHHoil ['yOepmanom, u ee Juana3oH

TIEPEMENICHUA CBA3aH CO 3HAYCHUSAMHU YIjia CKIOHEHHs o, = 18°-28°, Ha KoTopbIe

oOpartun BHUMaHue TampassH.

TepMuH «ce30H» OOBIYHO AaCCOIMUPYETCS C MEePEeMENICHUsIMH aTMOC(HEpPHBIX
Macc, JOXKISAMH, CHErOM, >KapoW, MOpo3amu, T.e. C aTMOC(PEpPHON HUPKYJIAIUEH U
COJIHEUHBIM TPOrpeBoM aTMocdepbl, MouBbl U BoAbl. CpenHssi TemIiiepaTypa Bcei
36MHOM MOBEPXHOCTH — OKOJIO 15°, co cpeaHuMu KojieOaHUsIMU OKOJO 2° B T€UEHHE
rona. Ha riyOune mopsimka 1 M OT MOBEPXHOCTH CYTOYHBIE M3MEHEHUS HACTOJBKO
Mallbl, YTO UMM MOXHO TNpeHeOpeub. [loBepxHocTHBINM nepenan Temmnepatyp B 30° Ha
riyOuHe nopsiika 7 M B OYBE MPAKTUYECKHU CTIIaKUBACTCA.

Bec cronba armocdepsl 3KBUBaJE€HTEH Becy CT0yi0a BOJABI BbICOTOM B 10 M.
Ilepenaasl atMochepHOro maBiaeHHUs aocTuraroT mpuMepHo 10% ot ero aGCoIOTHOTO
3HaueHud. Takue nepenaabl AaBleHUN B Bojgoeme riayOnHod B 10 M onrymanuce Obl
MIPU MPOXOXKJIEHUU METPOBOUM BOIHBI. [ TyOMHA TPOHUKHOBEHUSI BO3MYIIEHUS OOBIYHO
cousMeprma C pa3MepoM BOJIHBI aTMOC(EepHOro (PpPOHTA, TMOITOMY MOKHO
Mpejmnoiaratb, 4YTo nepemenieHue (poHTOB MOXKET U3MEHSTh JaBJIEHHE Ha TiIyOMHax
o4aroBbIX 30H. Ho 3T0 mpeamnosiokeHne KaxeTcs MaJlOBEPOATHBIM, YPOBEHb MOMEX OT
JIPYTUX TPUPOJHBIX MPOILECCOB, COM3MEPUMBIN C 3TUM CUTHAJIOM, JIOJDKEH «3a0UBATH
atMoc(epHoe BiusiHUE. HeclioxkHO HaWTU NpUMEpPHI, KOTJa aHOMAJIbHbIE Mepenabl
aTMOC(EepHOro JAaBJEHUS HUKAK HE OTPaKAJIMCh HA MOJBUKHOCTH PA3JIOMHO-0JIOKOBBIX

CTPYKTYp B PCTHOHC, Ha KOTOPBIX OBLIH YCTAHOBJICHBI W BCJIIM PCTUCTpPALUIO

63



HaKJIOHOMEpHI U rpaBuUMeETphl. [lo MarepuanaMm HaOMIOAEHUN B BBICOKMX IIMPOTax B
MEPUO]T MOJAPHON HOYM, KOrja TeruioBoe BiausHUE CONHIA CTAaHOBHUTCS MaJlbIM, XOJI
aTMoc(epHOro JaBieHUs B OOILIUX YepTax MOBTOPSET XOJ U3MEHEHUS MPUIUBHBIX CHUIIL.
[ToaTOMYy HE MCKIIOYEHO, YTO aHOMAJIbHOCTH, T.€. OTKJIOHEHHS OT «IIPaBHIIbHBIX»
TEIUIOBBIX JIBIDKEHUN aTMOC(HEPHBIX (PPOHTOB B CPEIHUX IIMPOTAX, MOTYT OBITH TAKXKE
CBSI3aHbl C BapHalUsMH MPUIUBHBIX cwil. OTCIOZa MOXKET cJlefoBaTh U HabrogaeMas
KOppessiius aTtMocepHBIX MPOIECCOB ¢ ceiicMuyeckod akTuBHOCTHIO [Mukherjee,
Singh, 1978]. U ToT, 1 Apyro# mpoiecchl 3aBUCAT OT MPUIUBHOTO BO3ICHCTBUS.

[TonBuxHOCTH aTMOC(EphI, MPOCTOTA PETUCTPALIMK BapUallUi ABICHUS JENIA0T
ee yJIOoOHBIM WHIUKATOPOM H3MEHEHUsS OOCTAHOBKM B PETHOHE, HO, MO-BHANMOMY,
HEMOCPEJCTBEHHOT0  aKTUBHOIO  BO3JICMCTBHMS  HA  paBHOBecHME  aHcamoOuei
Pa3IOMHO-OJIOKOBBIX CTPYKTYp B 3€MHOH Kope arMmocdepa OKa3blBaTb HE MOXKET.
ATtmocdepHble Tiepenajbl JaBICHUM MOTYT OKa3blBaTh BIUSHUE HAa UYYBCTBUTEIBHYIO
CUCTEMY M3MEpPUTENIbHOW ammapaTypbl, T.€. BBINOIHATH (QyHKIMU Oaporpada MOXKET U
HaKJIOHOMEp, U cericmorpad, U ypoBHEMED.

Jpyroe neno — nepeMenieHHEe OKEaHCKUX MacC BOJbI, KOTOpPBIE CO3JAI0T
MOCTOSTHHYIO JIEUCTBYIOUIYIO IUKIMYECKYIO HAarpy3ky B IPUOPEKHBIX PETHOHAX U B
palioHax OCTpPOBOB. JTOT (PaKkTOp MOJDKEH MPUHUMATBCA B Y4Y€T MHpHU OOCYKICHUU
CEMCMHMYECKONM AaKTUBHOCTH TpaHUIbl OKEaH-Cyllla M MpU paclmuppoBKe HTaHHBIX
MOHUTOPHUHTA CEHCMHUECKUX COOBITUIA.

Urtak, MexaHU3Mbl JOKAJIM3AlMM OYArOBbIX 30H HA 3€MJIE W BpPEMECHHBIC
OCOOCHHOCTH MX aKTHUBHU3AIMHM CBUJIETEIBCTBYIOT B MOJIb3y TOTO, YTO MPHU MPOBEICHUU
MOMCKa aHOMAJIbHBIX BO3MYIIIEHUH Mepe]] CUIbHBIMUA CECMUYECKUMU COOBITUSIMH HAaIlle
BHUMAaHUE JOJKHO OBITh COCPEIOTOYEHO Ha pailoHax THXOOKEaHCKOTO U AJIBIUNCKOTO
TMOSICOB.

Xapaktepusyss OpOLECChl B ATUX PETHOHAX OTMETUM B MEPBYIO OUYEPEdb
3emuieTpsicenue Ha Assicke 27 mapta 1964 rona ¢ marautyaoiu 9,2. OHo ObUTIO OAHUM U3
CaMbIX CHJIBHBIX 3apErUCTPUPOBAHHBIX CEHCMUUYECKUX COOBITUN Ha 3emiie B UCTOPHUHU

HHCTPYMCHTAJIbHBIX CEHMCMOIOTHYECKUX H&6J’IIOI[€HI/II\/’I.
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B xonue 1964 roma Myp BhepBbie COOOIIMII O XapaKTEPHBIX MarHUTHBIX
curHanax (IpeaBeCTHUKAX), KOTOPbIe MOSIBUIKCH 3a 2 Yaca JI0 Hauyaja 3eMJIETPSICEHUs
[Moore, 1964]. WN3ydeHue mnpeIBECTHUKOB OTOro Kiacca ObUIO MOPOJOJIKEHO
[A.B. I'ynbensmu, 2007 1.; A.A. MopryHnos, A.A. Cunopun, 1996 r.].

AHOManbHBIE  3JEKTPOMArHUTHBIE  CHTHAJIBI,  MOPEABAPSIONINE  CHIIbHBIE
3eMIIETpsICEHUs, HAOMI0AIUCh B IIUPOKOM Auanazone dactot [B.I'. baxmyTtoB u np.,
2003 r.; A.B. I'ynsenemu, 2007 1.; A.A. MopryHnos, A 4. Cunopun, 1996 r.]. OCHOBHBIE
YCUJIUSL YUYEHBIX OBUIM COCPEIOTOYECHBI HA HM3YUYEHUH AHOMAJIbHBIX IIHPOKOIMOIOCHBIX
ANEKTPOMArHUTHHIX Bo3myiieHuit [['ox6epr u gp., 1979 r.]. U3 paccmorpenus
MPAKTUYECKU BHINAIM KBAa3UTAPMOHUYECKUE COCTABISAIONINE. DTUM MOXKHO OOBICHUTH
TOT (aKkT, YTO Ha MPOTHKEHUHU MOCIeIHUX natuaecsatu et YHY snexrpomMarHUTHbIE
MPEABECTHUKU TEPUOJUYECKH OOCYXKIAIOTCS, OJHAKO IOJHOTO COTJIacHs Cpeau
reo(pU3MKOB OTHOCUTEIHBHO BO3MOKHOCTH MX HAJIEKHOTO BBIJICJICHUSI U MPAKTUYECKOTO
HCMOJIb30BaHUs 10 CUX MOP HET.

B mocnegnue roawsl cucremMaTudyeckre HaOMOACHUS (PIYKTyalluid MarHUTHOTO
MoJsl YJAbTPAHU3KOW YacTOThl TpoBOAsATCS Ha CeBepoKaBKa3CKOW Teopu3nueckoi
obcepBatopun M D3 PAH, o006opygoBaHHONH COBPEMEHHBIMU T€O(PU3NUECKUMHU
npubopamMu, BKJIIOYas  HAKJIOHOMEpPHbIE M  MarHUTOBapHAIlMOHHBIE  CTAHIIUU
[JI.LE. CobuceBud u ap., 2000 r.].

AHanu3 HAKOIUIEHHON 31ech Treopu3ndeckod HHPOpPMAIMU O HABEJIECHHBIX
BOJIHOBBIX TMpolleccaX, OOYCIOBIEHHBIX YJAJE€HHBIMU 3EMJETPSICEHUSIMU, TO3BOJIUI
MOATBEPAUTh HAJIUYME NPEABECTHUKOB JJIEKTPOMArHUTHOW MPUPOALI W BBIACIUTH
HaJu4yue AaHOMaJbHBIX BOJHOBBIX (opMm VYHU MarHUTHBIX BO3MYIIEHUN TMepe
CUJIBHBIMU TEJEeCEeUCMUYECKUMU COOBITUSIMU 3a 2-4 "aca 10 uX Havaia

VY 10BIETBOPUTEIBLHOIO TEOPETUYECKOTO OOBICHEHUSI OOHAPY>KEHHOMY SIBICHUIO
no cux nop HeT [A.B. I'ymbensmu, 2007 r.; T'ox6epr, lanumos, 2008 r.]. Ilpuunna
3aKJIF0YAeTCs, MO-BUAMMOMY, B TOM, YTO YPaBHEHHE, OIHCHIBAIOIIEE YCIOBUSA
BO30YKJIEHUS 3JIEKTPOMArHUTHBIX KOoJIe0aHui COAEPKUT LEJIBIN pan
(h€eHOMEHOJIOTMYECKUX IMapaMETPOB, YHUCIO KOTOPHIX YBEIUYUTCA TPU OMUCAHUU

¢duznyeckux ocobeHHocTed reonorudeckor cpeasl [A.B. T'yasensmu, 2007 1.
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A.C. AnekceeB um gnp., 2008 r.]. B cBOWO ouepeap OTCYTCTBHE JOCTOBEPHOTO
TEOPETUYECKOTO OOBACHEHUS HE TMO3BOJSET B TMOJHOM Mepe IMOHATh KapTUHY
reopu3MUYECKUX TMPOIECCOB Ha JTale MOJArOTOBKHU 3emiieTpscenus. [lostomy mpu
M3YyUYCHHH OOHApY>KEHHOTO SBJICHUS Ha I[EpPBOE€ MECTO BBIXOAUT HATYPHBIN
AKCIIEPHUMEHT.

MHoronetHuii  onbIT HaOmogeHu Ha CeBepoOKaBKA3CKOM Treou3ndecKou
o0cepBaTOpUM CBUJIETEILCTBYET O TOM, YTO BBIJACICHHBIM HAMHU 3KCIEPUMEHTATBHO
OTACHBHBIA KiacCc KBasurapMoHudeckux YHY MarHWTHBIX CHUTHAJIOB TOJJACTCSA
perucTpanuyu COBPEMEHHBIMH anmapaTypHbIMU cpeAcTBamu. JleTtanbHasi pacuiudpoBka

HATYpPHBIX HaOII0AeHUI OyIeT IpOBEIeHa BO BTOPOM YacTH OTYETA.

BriBoan.

B 1964 rony nocne AJSICKUHCKOTO 3eMJIeTpsiCEHUs B CTpyKType YHUY curnanos
BIIEPBBIE ObUIM BBIJICJICHBl aHOMAJIbHbBIE BOJTHOBBIE (POPMBI, KOTOPHIE MOSBUINCH TIEPEN
ATUM KPYMHEUIIINM 3eMIIETPSICEHHEM. Peructpupyemsie anmnapaTypHbIMUA KOMILIEKCAMU
CeBepokaBka3ckoii  reodpusuyeckod  obcepBatopun  YHY  siaekTpoMarHuTHbIE
BO3MYIICHUSI TEPEe] CUIbHBIMU CEUCMHUYECKUMHU COOBITUSIMH, TPOUCXOJAIIUMHU B
Pa3HBIX PErMoHaxX 3eMJIM, YKa3bIBalOT HA HEOOXOAUMOCTh ACTAIbHOTO U3YUEHHUS 3TOTO
MIPUPOJIHOTO SIBJICHUS. AnmnapaTypHble KOMIUIEKChl CeBepOoKaBKa3CKoOW reo(u3nyecKom
o0cepBaTOpUM TMO3BOJISIIOT BBIMOJHITE JKCIIEPUMEHTAIbHBIE HAOIIOICHUS Bapualui
r00aJbHOrO0 MAarHUTHOTO TMOJSl, C  BBIJCJICHHEM AaHOMAJIbHBIX BO3MYILIECHHI
MPEIIECTBYIOMMNX CHIIBHBIM CEMCMUYECKUM COOBITHSIM B PA3JIMUHBIX PETHOHAX 3eMIIH.

Y CTaHOBIIEHO, YTO B CTPYKTYPE PETUCTPUPYEMBIX MArHUTHBIX CHUTHAJIOB C
BepOITHOCTbEO He Hmwke 0,7-0,8 ymaercss BBLAEIUTH  YIBTPAHU3KOYACTOTHBIE
aHOMaJbHbIE  BOJHOBBIE  (OPMBI,  MPEAUICCTBYIOIINE  CHJIBHBIM  YJIaJ€HHBIM

CEUCMHUUYECKHUM COOBITUSIM.

66



I'naBa 2 Hpono.mlcenne MOHHUTOPHHI A TOHKOM CTPYKTYPbI MAarHmTHOIO H

ceiicMuyeckux nmoJsiei npooopamu KI'OUUC KBI'Y

B Hacrosmee Bpemss Ha ceBepHoM KaBkaze GYHKIIMOHUPYIOT YETHIpE
MOJTHOMACIITaOHBIX Treodusnueckux JadOpaToOpuu, KOTOpPhIE BOILIM B COCTaB
CeBepokaBKa3Cckoil reou3nuecKoi 00cepBaTOPHH.

[lonyuenHsle B pe3ylbTaTe HAOMIOACHUNW HKCHEPUMEHTAJIbHBIE JaHHBIE
MO3BOJISIIOT UCCIIEIOBATh TOHKYIO CTPYKTYPY XapaKTepHbBIX KBa3UBOJIHOBBIX Gpopm YHY
AIEKTPOMArHUTHBIX BO3MYIIECHUHN (MMOTEHIIMAIBHBIX MPEIBECTHUKOB), BBIJIECICHHBIX MPU
aHaJu3€ OTHEIbHBIX CHJIBHBIX CEUCMHYECKUX COOBITUM, KOTOpBhIE MPOU3OILIN B
pa3UuHbIX  paiioHax 3emu U ObUIM  3aUKCUPOBaHbI  MHGPOPMAIUOHHO-
U3MepuTeIbHbIMU cucTeMaMu CeBepoKaBKa3Cckoil reousnueckoit o0cepBaTOpUH.

Bonbime MaccuBbl IHMQPPOBBIX  JAaHHBIX, OTPAXKAIOUIUX  MOCTYMAOILYIO
ANEKTPOMArHUTHYIO M CEUCMUYECKYI0 UH(MOpPMALUI0 CO BCEX CEMCMOOMacHBIX
pPEruoHOB 3eMJIH, AeNaeT 3aTPyAHUTEIbHBIM €€ 00paboTKy M OTPAKEHHUE MOIYUYEHHBIX
JAHHBIX B OTYETE 3a OJMH KBapTaj. JTa KponoTiuBas padbora OyaeT NMpoAoIKaThCs Ha
BCEX OJTamax BbBINOJHEHUSI HACTOAINIEH  HAyYHO-HCCIENOBATENbCKOU  pabOTHI.
[Inanupyercs co3gaHue CHEeNHAIM3UPOBAHHBIX AJITOPUTMOB M MPOrpamMM, KOTOPBIE
MO3BOJISIT aBTOMATU3UPOBATh 3TOT Mpoiecc. OJHAKO, yUacTHE YUEHOTI0-UCCIIEI0BATES
B paboTax 1O aHalIu3y TOHKOM CTPYKTYphl TE€OMAarHUTHOM M CEeCMUYECKOM
uHopmaiu, ocraercs o0s3aTeNbHbIM. (€0 B TOM, UTO MOJYyYEHUE YHUKAIbHBIX
HAay4YHBIX PE3yJbTaTOB, CBA3aHO HE TOJBKO C aHAJIU30M JIaHHBIX HATYpPHOTO
AKCIEPUMEHTa, HO JTOT MpollecC TpeOdyeT OJHOBPEMEHHO H3y4yaTh U Te€0JIOro-
reopu3n4ecKre 0COOCHHOCTH PETHOHA. Y CTAHOBJIEHO, YTO TIIyOMHBI 3aJIeTaHUs o4ara u
P APYrUX TEOJIOTMYECKUX OCOOCHHOCTEM MOTYT SBUTHCS oOmnpeAessiomumu. B
MPOIIECCE M3YUECHUSI TUX CJIOXKHBIX SBJICHUN KEIATEIbHO YYECTh, MO BO3MOXKHOCTH,
BCE OCHOBHBIE CTPYKTYphI reocdep 3eMiu, y4acTBYIOIIMX MPSIMBIM WM KOCBEHHBIM
obpazoMm B  (dopMupoBaHMHM  O0Opaza  aHOMAJbHOTO  KBAa3UTapMOHHYECKOTO

QJIICKTPOMArHuTHOIO HWJIM MArHvuTHOI'O BO3MYHICHHSA Ha BCCX JTallaXx Ppa3BUTHA,
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MOMCHT YyJapa W 1OCJICAC CHUIBbHOTIO

BKJIKOYasd. HOI[FOTOBHTCHBHLIﬁ ICPHOI,

CEUCMHYECKOTO COOBITHS.

Urtak, npoananu3zupyeMm HauOoyiee XapaKTEpHbIE 3€MIIETPSCEHHS U MONpolOyeM
KaK

BBIACIUTh CTPYKTYPY, KOTOPYIO NPEICTABIISICTCS BO3MOXHBIM OIPEACIUTD
KBa3UBOIHOBYIO (popmy YHU 351eKTpOMarauTHOTO BO3MYIICHUS

2.1 3emuerpsicenne 26 gexadps 2004 B paiione HWHaoHe3un

(myHaMoreHHoe)

[TapameTpsl 3eMIETPSICEHUS.
Date: Sun Dec 26, 2004

Time: 12:58:53 AM GMT
Location: N3.32 W95.85: 154 miles SSE of Banda Aceh, Sumatera, Indonesia

Magnitude: 9,0
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Continental Rift
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antinental RL Transfarm

Pucynok 11 - Tekronnueckast kapta (ciieBa) 1 0000IIEHHAs KapTa CEHCMHYECKON OMTaCHOCTH
peruona CeBepo-BocTouHOM yacTu MHaniickoro okeaHa (crpasa) karactpoduueckoro M=9,0
Cymatpanckoro 3emiuetpsicenus 26 nexadpst 2004 r. [TokazaHbl OTHOCUTEIBHBIE IBIKECHUS
JUTOC(EPHBIX IIUT (IIUPOKUE KPACHBIE CTPEIIKU ), SIHUIIEHTP OCHOBHOT'O TOTYKA (3BE30UKA)

U 3IIUIEHTPHI 3eMiieTpsceHuit 1o 25 ¢gespans 2005 .
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USGS ShakeMap : 154 miles SSE of Banda Aceh, Sumatera, Indonesia
Sun Dec 26, 2004 12:58:53 AM GMT M 9.0 N3.32E95.85 Depth: 30.0km ID:slav

16°

90° 95° 100°

Procasead: ManApr 4, 200512:01:01 PMPOT, — NOT REVIEWED RY HUMAN

FERCENED 1ot fah| Weak | Light Stion |Verystiong|  Severe | Violent | Extieme
‘%{E‘"“Ts“é mone | mone | nome |Veryligh| Light | Modzrae ‘Heavy| Heavy |Very Heavy

PEAKACC{%g) | <17 |.17-1.4| 1439 | 3.99.2 | 92-18 18-34 34-65 65-124 =124

PEAK VEL{cn/s) | <0.1 |0.1-1.1| 1134 | 3.48.1 | 81-15 16-31 31-60 60-116 | >115
INSTRUMENTAL | | 111 vV |V Vi E

Pucynok 12 - Kapra, oTpaxkaromias ceiCMUIECKYI0 00CTaHOBKY B pernone CyMaTpaHCKOTO
3€MJIETPSICEHHUSI.

USGS Peax Accel Map (in %g) : 154 miles SSE of Banda Aceh, Sumatera, Indonesia

Sun Dec 26, 2004 12:58:53 AM GMT M©.0 N332 E95.85 Depth: 30.0km ID:slav
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aCr " 1007
Drocsessd: Mon Apr 4, 20051204 01 P BOT, - NOT REVIEWED BY HINAN

Pucynoxk 13 - Kapta MakcUManbHBIX YCKOPEHHH.
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PaccmoTpum pe3ynibTaThl, KOTOPbIe OBLIN MOJIYYEHBI B MPOIECCE alapaTypHOro
MOHHUTOPUHTA 3TOrO0 YHUKAJIBHOIO SIBIIEHUS B HWCTOPUM HWHCTPYMEHTAIbHBIX

HAOJIOIEHUIT CEUCMHUYECKUX COOBITUN HaA 3eMIIE.

Pucynok 14 - TlonHas 3aUCh CEMCMUYECKOTO aHATTU3UPYEMOTO CEHCMHUECKOTO COOBITHSI.
CeiicMorpamMmbl 1 MarHUTOTpaMMBbI TIoTy4eHbl B Jabopatopun Nel CeBepokaBKa3CcKoi
reopu3nvecKoii obcepBaTopuu.

ToHKass CTPpyKTypa MAarHuUTHBIX BO3MYUIIEHHUM, TE€HEPUPYEMBIX IEped U B
MpOIECCEe  Pa3BUTUSI  3EMIICTPSICEHUST  MPEJACTAaBICHA  OTACIbHBIMU  OJOKaMH

OFp&HPI‘-ICHHOﬁ JINTCIIBHOCTH.
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Pucynok 15 - BonHoBbIe (hOpMBI TOHKOH CTPYKTYpBhl MATHUTHOT'O BO3MYIIEHUS TI€pe
aHATM3UPYeMbIM ceiicmuaeckuM coobiTieM. Jlaboparopus Nel CeBepokaBka3ckoit
reo¢pusnyeckoit oocepBaropun. OTcIoa ciaeayeT, YTO aHOMAJIbHbIE MarHUTHBIE ITPOLIECCHI
OBLTH BBIZICNIEHBI HAMU, HaunHas ¢ 15 gacoB 24 nexadps 2006 rona.
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AHOMQJIbHBIE BOJIHOBBIE KBAa3WUIIEPUOAUYECKHE BO3MYILEHHS, OIpEIEIsIeMbIe
CTPYKTYpPOl TOKOBBIX CHCTEM B 30HE NPOTEKAHHUS CEHCMUYECKOTO COOBITHS,
HaOmoaanuch, HauuHas oT 14 vacoB 40 munyT 24 nekaOps 1o 24 vacoB 00 MuHyT 26

nexadbps 2004 rona. Bpewms 31ech u goJiee o TEKCTy MUPOBOE.
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Pucynok 16 - BoxHoBbIe (hOpMBI TOHKOM CTPYKTYPBI MATHUTHOTO BO3MYILIEHHS ITEPET
aHATM3UPYEeMbIM ceiicmuaeckuM coobiTieM. Jlaboparopus Nel CeBepokaBka3ckoit
reou3nveckoii oocepBaTopuu. 31eCh BRIpaKEHHbIE AHOMAJIbHBIE MATHUTHBIE BO3MYIICHHUS
HaOM0Iat0TCsl B MHTEpBale oT 23 yacoB 58 munyT 24 nekadps 2006 roma qo 00 gacos 23
MUHYT 25 nexabps 2006 roxa.
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Pucynok 17 - BonHoBbI€ (hOpMBI TOHKO# CTPYKTYpBhl MATHUTHOT'O BO3MYILIEHUS TI€pe
aHATU3UPYEMBbIM celicMuueckuM coobiTreM. Jlabopatopust Nel CeBepokaBKa3CcKol reopr3NIECKOM
o0cepBaTOpHH.
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AHaJII/IBI/Ip}Iﬂ OpeaACTaBICHHBIC BBIPC3KM MOXKXHO 3aMCTUTb, YTO AHOMAJIBHBIC

KBa3UMNEPUOANYECKHE BO3MYIIEHUS CIAEAYIOT C 3aBUIHON PETYISIPHOCTBIO (PUCYHKH 15,

16).
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Pucynok 18 - BonHoBbIe (hOpMBI TOHKOH CTPYKTYpBhl MATHUTHOT'O BO3MYILEHUS TIE€pe
aHATM3UPYEeMbIM ceiicmuaeckuM coobiTieM. Jlaboparopus Nel CeBepokaBka3ckoit
reopu3nvecKoii obcepBaTopuu.
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Pucynok 19 - BonHoBbIe (hOpMBI TOHKOH CTPYKTYpBhl MATHUTHOTO BO3MYIIEHUS TIE€pe
aHATM3UPYEeMbIM ceiicmuaeckuM coobiTieM. Jlaboparopus Nel CeBepokaBka3ckoit
reopu3nvecKoii obcepBaTopuu.

72



Opnako HamOosiee YETKHE AaHOMAJIbHBbIE KBA3UMEPHOIUYECKUE BO3MYIIEHHUS 10
KaHaly HaOJMIoJaNuch 1Mo KaHalny Z marHutoBapuanonHout craniuu 00,00 gacos ¢ 24

Ha 25 nexalpsi, a 3aTeM MOBTOPSUTHCH B TPOIIECCE PA3BUTHS CEHCMUYECKOTO MpoIiecca B

pEruoHe.
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Pucynok 20 - BomHOBBIE (DOPMBI TOHKOM CTPYKTYPhI MATHUTHOTO BO3MYIIIEHUS TIEPE]T
aHAM3UPYEMBIM ceilicMuaecknM coobiTreM. Jlaboparopust Nel CeBepokaBKa3cKoi
reo(u3nyecKoi 06cepBaTOPHH.
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Pucynok 21 - BonHoBbI€ (hOpMBI TOHKO# CTPYKTYpBhl MAaTHUTHOT'O BO3MYIIEHUS TI€pe
aHATM3UPYEeMbIM ceiicmuaeckuM coobiTieM. Jlaboparopus Nel CeBepokaBka3ckoit
reou3nvecKoil obcepBaTopuu.

73



2
D 0
HTn 5

_4 [

1000F

of
N-S —i000:
MCEK E
ayra —2000F
739%{3:

uln -0

50

E-W g

MCEK E
-50 L

00 o1 02
2004-12-26 00:00:00 — 2004-12-26 02:29:58

Pucynox 22 - BonHOBbIe (hOpMBI MAarHUTHOTO BO3MYIIICHHUS HA ATAIe PErHCTPaLuU
aHAJTM3UPYEMOT0 CEHCMUYECKOT0 COOBITHSI HAKIIOHOMEPHOM anmapaTypoit. JlJabopatopus Nel
CeBepokaBka3ckoii reopusndeckoit oocepsaropuu. HakmonoMeps! 4eTKo 3apUKCHpOBAIIH
ceiicMuyeckoe coObITHE. DTO MEPBBINA TOTUOK, KOTOPBIN MOTPSC CEBEPHYIO YaCTh OCTPOBA
Cymarpa.
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Pucynox 23 - BoiHoBbIe ()OpMBI MAarHUTHOTO BO3MYILEHUS B PETUCTPALIMH aHAIU3UPYEMOTO
CelicMHUYECKOro COOBITHS HAaKJIOHOMEPHOH arnmapatypoid. Jlabopatopus Nel
CeBepokaBka3zckoit reodusnueckoit ooceparopun. HakimoHoMepbI 3apUKCHpOBaN
celicMHuecKoe COOBITHE.
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Pucynok 24 - BonHoBbIe (hOpMBI MAarHUTHOTO BO3MYILEHUS B IEPHOJI PETUCTPALIUN
aHAJTM3UPYEMOT0 CEHCMUYECKOT0 COOBITHSI HAKIIOHOMEPHOM anmapaTypoit. Jlabopatopus Nel
CeBepokaBkaszckoit reodusnueckoil ooceparopun. HakmoHoMepbI 3apUKCHpOBaIN
ceiicMuyeckoe coObITHe. MarHuTOBapuallMOHHAas anmnapaTypa nmpoaoinkaeT (PUKCUPOBaTh
HAaBEJICHHbIE aHOMAaJIbHbIE MAarHUTHBIE BO3MYLICHHUS.
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Pucynok 25 - BonHOBbIE (pOpPMBI MAarHUTHOT'O BO3MYIICHHUS B PETHCTPALUU aHATU3HPYEMOTO
CelicMUYECKOro COOBITHS HAaKJIOHOMEPHOH anmapatypoid. Jlabopatopus Nel
CeBepokaBka3zckoit reodusnueckoit ooceparopun. HakmoHOMepbl Mpoaomkany (GUKCUpoBaTh
ceilicMUYecKoe 3aTyXarole KojebaHus B SMUIEHTPAILHON 30HE.
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Pucynok 26 - BomHOBbIE (hOpPMBI MAarHUTHOT'O BO3MYIICHHUS B TIEPHOJ] OKOHYAHHS
perucTpaiyy aHaTU3uPyeMOro CEHCMUYECKOTO COOBITHS HAKIIOHOMEPHOM anmnapaTypoi.
Jlaboparopus Nel CeBepokaBka3ckoil reopuzndeckoir 06cepBaTOpUu.
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Pucynok 27 - BonHOBbIe (hOpMBI MArHUTHOTO BO3MYIIIEHHUS HA 3aBEPILAIOIIEM HTAIle
perucTpanyy aHaTu3uPyeMOro CEHCMUYECKOTO COOBITHS HAKIIOHOMEPHOM anmnapaTypoi.
Jlaboparopus Nel CeBepokaBka3ckoil reopuzndeckoit 06cepBaToOpuu.
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Pucynok 28 - BonHoBbIe (hOpMBI MArHUTHOTO BO3MYIIICHUS HA 3aBEPILAIOIIEM HTAIle
perucTpaiyy aHaTU3uPyeMOro CEHCMUYECKOTO COOBITHS HAKIIOHOMEPHOM anmnapaTypoi.
JlaGopatopus Nel CeBepokaBKka3zckoil reouznyeckoir 00cepBaTOPHH.
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Pucynox 29 - BonHoBbIe (hOpMBI TOHKOH CTPYKTYpBhl MATHUTHOT'O BO3MYILEHUS TI€pe
aHATM3UPYEeMbIM ceiicmuaeckuM coobiTieM. Jlaboparopus Nel CeBepokaBka3ckoit
reopusnveckoii oocepBaTopruu. AHOMAJIbHBIC MATHUTHBIE BO3MYIIICHUS HAOIIOIAI0TCS TOJIBKO
10 BEPTUKAJIBLHOMY Z KaHaJly.
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OTMeuass XapakTepHble OCOOCHHOCTM AaHOMAaJbHBIX MArHUTHBIX BO3MYIICHUH,
MpEeABAPSAIONINX CEUCMHUYECKOE COOBITHE TaKOTO MaciiTaba, OTMETUM CIEAYIOIIee.
AHanu3 3amMcel MarHUTHOTO BapUOMETPA, OTPAXAIOIMX MArHUTHYIO OOCTaHOBKY B
peruoHe W TMpUBEACHHBIE pacIM(POBKHM TOHKOW  CTPYKTYpPhl  aHOMAJbHBIX
KBa3UTAPMOHMYECKUX  MArHUTHBIX  BO3MYILIEHMM, TOKa3bIBAIOT, 4YTO  TEpen
I[yHAMOTE€HHBIM 3€MJIETPSICEHUEM OBbLJI0 HECKOJIbKO CHTHAJIOB, KOTOPBIE MOXKHO
KJIacCU(UIIMPOBATh KaK MNpeaBecTHUKHU. [Ipu 3TOM xouercss oOpaTUTh BHUMaHHE Ha
OJIHO BaXKHOE 00CTOSATENbCTBO. BO BpeMs MpoTeKaHusl aHAIU3UPYEMOTO CEHCMUYECKOTO
COOBITUSI BEpTHUKAJIbHAasT KOMIIOHEHTa aHOMAaJbHOIO MArHUTHOTO BO3MYIICHUS
MpeBbIIIAIa M0 aMIUIUTY/I€ OCTAJIbHbIE.

[IpuBeneM KpaTKyro XapaKTEpPUCTUKY KaTacTpOUUECKOTO 3eMJIETPSICEHUSI B palioHe
Ceepnoit Cymatpsl - 26 nexadps 2004 roga, cocraBiennyro CeilicMuyeckoi cimyx00i
PAH.

26 nexabpst 2004 B 00 yac 58 muH no ['puHBUYY BOJM3U 3aMaJHOTO MOOEPEKbS
octpoBa Cymatpa, MupoHe3usi, MPOU30IUIO KaTaCTpOPUUECKOE 3EMIIETPSICEHUE C
MarauTyaou M=8,8. 3eMieTpsaceHne nNOpoAWIO pa3pylIUTEIbHOE IIyHAMU. JTO cCaMoe
pa3pylIuTeIbHOE 3€MIIETPSICEHUE 3a TMepuoji, HauumHasg ¢ 1964 (3emuerpsiceHue Ha
Ancke uMeno Maruutyay M=8,5).

[TapameTtpbl 3emieTpsiceHust ObuUTA omnpenenaeHbl B Cinyx0e CpOUYHBIX JOHECEHUU
(CCH) Nudopmarmonno-oopadateiBatomiero nentpa (MOLl) I'eopusnueckoit cimyx0ObI
PAH B ropoge OOHUHCKE C MCHOJIb30BAHHEM CTAHIIMOHHBIX JAHHBIX, MOJYUYEHHBIX C
U(POBBIX U aHATOTOBBIX ceiicmMuueckux ctanuuit Poccun, ctpan CHI' u 3apyOexbs.
CooOmenne 006 3TOM 3emMieTpsiceHuu mnoctynuwio depe3 2 4 00 MHUHYT moOcie ero
BO3HUKHOBEHHUSI.

Ha pucynke 30 mpezacTtaBieHbl (parMEHTHI 3alHUCcedl 3eMIIETPSCEHUs: ¢ HUPPOBBIX
ctaHuui Ana-Apua (menbta 43,5 rpanyca), Tamas (mensta 48,6 rpamyca), boposoe
(menbta 53,8 rpamyca), ['apuu (nenwpta 58,8 rpamgyca), FOxuo-Caxanunck (nensta 59,4

rpamayca).
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Ha pucynke npencraBieHbl pparMeHThI 3anuceil udpoBbIX cTaHIMA ApTH (1eabTa
60,7 rpanyca), KucnoBonck (aenbta 61,8 rpanyca), Maragan (gensta 70 rpamgycos),

O6nuHck (aenbta 70 rpanycoB), [lerponaBnoBck-Kamuarckuii (nensra 71,2 rpagyca).

P

91:0%:008 - 81:52:088 26-12-2604 ARK _BHZG0

P

91:05:808 — 81:52:088 26,12/2084 TLY BHZ00

P

81:05:88 - 81:52:00 26122004 BRUK BHZGG

P

91:85:08 F 81:52:80 26-12-26084 GNI _BHZ

P

AP A A A M
i)

91:85:088 + B81:52:80 261226084 YSS BHZ

Pucynok 30 - @parmMeHThI ceiicMOrpaMM aHAIU3UPYEMOTO CEHCMUYECKOTO COOBITHSL.

81:85: 08 + 81:52: 08 26-12/2084 ARL BHZ0G

el

B91:085:88 4 81:52:0808 26,12-26684 KI\V BHZ6G

91:085:00 - 60:52: 00 26-12-2084 MAZ BHZ

P

81:85:08 - B1:52:08 26-12-2084 0BN BHZ0G

P

A

81:85:08 — 81:52:08 26-12-26804 PET BHZ

Pucynok 31 - dparmeHThI ceiicMOrpaMM aHAIU3UPYEMOTO CEHCMUYECKOTO COOBITHSL.
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Nudopmaruss 0 mapamerpax (UKCUPYEMBIX COOBITUH PSAIOM CEUCMOJIOTHYECKUX

LIEHTPOB, MPECTABIICHbI B Ta0IUIIE 5:

Tabnuma 5.
Bpemsa B | Iupo K-Bo
N gqare Tap Jloarota | TyOuna CTaHIl Ms/ N mb/ N 10 paccu | GAP Lentp
(GMT) rpaz. Pa. o ui
1 | 00-58- 3.4 95,84 33 37 8,8/15 | 6,7/15 10-11 75 non rc¢ pPAH
51,70 (mpenBapuTens
HBIH)
2 | 00-58- 3,39 95,84 10 39 8,80/ 6,70/15 | 12,5-13 | 75 non rc¢ pPAH
48,20 16 (yTOUHEHHBIN)
3 | 00-58- 3,5 95,72 10 288 | Mw8,9 | 5,6- 61 CSEM
50,70 7,3/8
4 | 00-58- 3,298 95,778 10 157 | 8,5/38 | 6,3/55 NEIC
50,76 (mpenBapuTens
HBIH)
5 | 00-58- 3,244 95,825 10 223 | 8,8/11 | 6,4/66 29 NEIC
49,80 0 (YyTOUHEHHBIN)
31ecs:

- NOIL T'C PAH - HNudopmarnmonno-oOpadaTeiBatomuii neHtp ['eodusznueckoit

ciyx0b1 Poccuiickoii AkageMu HayK

- CSEM - EBpomneiicko - Cpean3eMHOMOPCKUI CEUCMOIOTHYECKUI LEHTP

- NEIC - HanuoHanbHblid 1IeHTp HHGOpPMALUU O 3emieTpsiceHusx ['eomoruueckoi

ciyxk0b1 CIIIA.

ONULEHTP.

Kartactpoduueckoe 3emuerpscenue 26 nexabps 2004 romga mNpowu3oIUIO Ha
3anagHoM nobepexbe ceBepHoit Cymarpel, Munonesus. Llenas yepena 3emuerpsiceHuit
BO3HUKJIa BJIOJb OJIHOTO TEKTOHUYECKOTO pazioma. [IepBblil TOMTYOK MOTPSIC CEBEPHYIO
gacTh ocTpoBa CyMmarpa, 3aTeM MO IeNoYKe TOJYKH (UKcupoBaiuch 10 HukobOapckux
1 AHaMaHCKUX OCTpOoBOB. OT HUX B pa3Hbie CTOPOHBI Pa30ILIaCh MOIHAS TPUIHBHAS
BojHAa. CTeHa BOJbI BbicoTOM a0 10 MeTpoB oOpymunack Ha nobepexbe lpu-Jlanku,
Nuananu, Uanonesun, Tannanaa, Manaitzun. [1lo ganasim UTAP-TACC Ha 28 nexaOps

2004 roma moru0OJm 55 THICIY YEIOBEK.

80



AdTepmioku.

3eMJIeTpsICEHHE COMPOBOXKIAIOChH MHOTOYUCIeHHbIMU adrepmiokamu. [lo
naHHbIM Ciy>XObl CPOYHBIX JOHECEHUU MOJIydeHbI mapameTpbl 40 Hanboiee CUIbHBIX
u3 HUX (cmb >5,5).

OnHu OyAyT NMpoaHaIu3UPOBaHBI B CIEAYIOIIEM OTUETE.

VYuensie U3 PAH 10.JI. PeGenkuii, A.B. Mapunun u /[.H. Ocokuna aeraabHO
UCCIIEIOBAIM HAIMpSHKEHUST B 00JIACTM TOATOTOBKM M pa3BuTusi CymaTpaHCKOro
3emuieTpsicenusd. [IpuBegem nonyyeHHble UMHU HAyUYHbIE PE3YIbTATHI.

KaracTtpopuueckoe 3emiuerpsiceHre mpous3onuio Ha (uanre 30HACKOU
ceiicMuyeckol oOnactu, orubaromem ¢ 3anaga Cymatpy, Huxobapckue u
AHJaMaHCKHE OCTPOBa. DTOT YYaCTOK 30HJCKOM IyTH OMPEACIISIOT KaK y4aCTOK KOCOM
cyonykmuu. 3necb MHmo-ABcTpanuiickasi MidTa JBUTAETCS HA CEBEP CO CKOPOCTHIO
65 mm B rTon (asumyr 11°.m.), a bupmanckas mnnuta [ABUTaeTcss BAOJb
Annamano-HukoOapckoro u [lentpanbHo-CyMaTpaHCKOTO MPaBOCABUTOBBIX Pa3IOMOB
Ha I0T0-F0r0-BOCTOK.

MexaHu3Mm oyara, OINpPEACICHUE KOTOPOro JaHO CEHCMHUYECKUMM IIEHTPOM
["apBapackoro yHuBepcuTeTa, ObUI JOCTATOUYHO THUMUYHBIM JIS JAHHOTO YydYacTKa
CyOIyKIITMOHHOM 30HBI.

AddTepuiokoBas MOCI€A0BaTEILHOCTh MO3BOJSET OMPEACIUTh B KAUECTBE Oudara
3EeMJIETPSICEHUM Pa3phIB MPOTIKEHHOCTHIO 0KOJIO 1250 kM.

BrinmonHeHHOE MOJIENTUPOBAHUE CEHUCMUYECKOTO COOBITHUSI YKa3bIBaeT, 4YTO B
KauecTBE pa3pbiBa ObUla pealnd3oBaHa cyOmosioras HoOJajdbHas IJIOCKOCTb.
3eMJIeTpsCeHUE MPOU30IUI0 B CEHCMHYECKH AKTMBHOM PETHOHE, i KOTOPOro Ha
OCHOBE CEHCMOJOTMYECKUX JaHHBIX [‘apBapAckoro yHHUBEpcUTETa OBLT COCTaBIEH
Katajior u3z 265 coOweituit ¢ 4,7 < MI, < 6,5, npouzomeamux ¢ 1971 r. mo okts6pb
2004 r., c riiyOuHo# rumnoueHTpoB MeHee 150 kM (pucyHok 320). AHAJINU3 JAHHBIX U3
ATOTO KaTajora rmoka3ajl BO3MOXKHOCTh OCYIIECTBUTh PEKOHCTPYKIIUIO HAMIPSKEHUH AJ1sI
IBYX TIyOMHHBIX JUANa3oHOB: ycioBHas 3eMHasg kopa 0-60 kM (220 coObiTuii) u

riryOuHHas yacth cidba 40-150 kM (80 coObrTuit).
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Pucynok 32 - Pe3ynbrarhl IepBOro 3rana peKOHCTPYKLIMHU I 36MHOM KOpbl OpueHTaIus POEKIUi
Ha FTOPU30HTAIBHYIO IJIOCKOCTh OCEH MOTrPY>KEHHS INIABHBIX HAIPSDKEHUM MAaKCUMAIbHOTO
JIEBUATOPHOTO CXKaTHs, a 3 (a), pacTsbkeHus o, (0). Tum HanpsHKEHHOTO COCTOSIHUS (), BUJI TEH30pa
HanpspkeHu# - kodddunuent Jloae - Hanau (0).

OO0paboTka HMCXOAHBIX CEUCMOJOTMYECKUX J@HHBIX IPOU3BOAMIACHE B Yy3Jlax

cetku 0,5°%0,5°.

OpueHTalus TJIAaBHBIX HAMPsHKEHUN B 3eMHOM Kope (cioit 0-60 km).

Ha pucynke 32 moka3aHbl TPOEKIHH Ha TOPU3OHTAIBHYIO IUIOCKOCTH OCEH
MOTPYKCHHsI TJABHBIX HampspkeHui. K FOT0-BOCTOKY OT Hayama «BCTApBIBAHUS
pa3phiBa IPOSKITNH OCEH anreOpandecKu MaKCUMaIbHBIX 1 MUHUMAJIbHBIX HAMPSKEHUN
Ha TOPU3OHTAIBHYIO IUIOCKOCTh CYOHOPMAalbHBI, a TMPOMEXKYTOYHOTO TJIABHOTO
HaIpsDKEHUS - MapaulesibHbl K IPOCTUPAHUIO OCH Kelloba (pucyHok 32a,0). 3aech ocH
MaKCHUMAaJIbHOTO JI€BHATOPHOTO CXKATUS MMEIOT TMOJIOTH HAKIOH TOJ OKCaHMYECKYIO
TUTOCPEPHYIO IUIUTY, a OCH MAaKCHMAaJbHOTO JIEBHATOPHOTO PACTSHKEHUS KPYTO
MOTPYKEHBl TOJ] KOHTHHEHTAIBHYIO IUIUTY. OTO THUNWYHAS CYOIyKIMOHHAs
o0cTaHOBKa, ompenesieMas Kak 00CTaHOBKAa TOPU30HTAIBHOTO CxKaTus (pUCcyHOK 32a),

CO CTPOTrO BBIAEP:KAHHOW CyOHOPMalIbHOW K MPOCTUPAHUIO OCH KeJlo0a OpHEeHTAIlUEH.
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OpueHTanysi BEKTOPOB HATUX HANPSOXKEHWH OTBEYAET HANPABJICHUIO JCHUCTBUS
KOHBEKIIMOHHBIX MMOTOKOB IMO]] OKEAHUYECKOM TIIIUTOM.

Jlanee mo Mepe TMPOJABMXKEHHS BAOJb 3amagHoro ¢JjaHra 30HJCKOU
CyOIyKITMOHHOM 30HBI C IOTa Ha CEBEp MPOUCXOUT MOCIIEI0OBATENIbHAS CMEHA PEKUMOB
HaIpsOKEHHOTO  COCTOSIHUSA  OT  CYOAYKIIMOHHOTO (FOPU30HTAIBHOE CXaTue) 10
TOPU30HTAIBHOTO PACTSKECHUS.

BaxxHO OTMETUTH, YTO CYOAYKIIMOHHBIA PEXKUM HAMPSIHKEHHOTO COCTOSHUSI B
FO)KHOM YacCTH HCCIEAYEMOIr0 y4yacTKa QYT MPakTUYECKW BIUIOTH 10 MECTa Hadasa
«BCIIAapbIBaHUs» pa3pbiBa GOPMUPYETCS B 3€MHOM KOpE OKEaHWYECKOW JUTOochepHOn
IuThl. B TO BpeMs Kak pexuM ropu30HTAIBHOTO PACTSKEHUsS B 3ayTOBOM OacceliHe,
CABUTOBBIM PEXHUM BJIOJb 3amajHoro ¢uanra bUpMaHCKONW TIUTBI U HEKOTOpbIE
YYaCTKH pPEXUMa TOPU3OHTAIBHOIO CKATUS K BOCTOKY OT CEBEPHOIO OKOHYAHUS
Cymatpsl (OopMUPYIOTCS B 36MHOM KOPE KOHTUHEHTAIBHOUM JIUTOCHEPHL.

CoBepIlIeHHO O4YE€BUJIHO, YTO TOAOOHAss TpaHchopMmalus HaMPSKEHHOTO
COCTOSIHUSL OT CYOAYKIIMOHHOTO K CJBHIOBOMY U pa3JABUTOBOMY (TOPU3OHTAIbHOE
pPaCTSKEHHE) ONpeesieTcss NBUXKeHHeM bupmaHCKoM IUIMTHI € ceBepo-3amajia Ha
IOTO-BOCTOK. VIMEHHO JBWKEHME H3TOM IUIMTHI ONPEIECIAECT MPABOCABUTOBYIO
knuHeMaTuky AnaamaHo-HukoOapckoro u IlentpanbHo-CyMaTpaHCKOTo pa3ioMOB H
OCOOCHHOCTH PEKHMMa HAIPSKEHHOTO COCTOSIHUS B KOHTHHEHTAJbHOW 4YacTU 3€MHOU

KOPBL.

Mexanu3m aedopMUpPOBAaHMS KOHTMHEHTAIBHOM KOpPBI BIIOJb 3amajHoOro QuaHra

bupMaHCKOW MIUTHI.

AHaln3 CMEHbl OpPUEHTAIMU TJIABHBIX OCEW HANpsDKEHUN Ha ydacTKe OT Haudalia
«BCTIApbIBaHMS» pa3pbiBa 10 ceiicModokanbHOM 007acTH 3aayroBoro OacceiiHa
MOKAa3bIBAET, YTO OHA JAOCTATOYHO XOPOIIO COOTBETCTBYET HAOIIOAAEMON OpHUEHTAlUU
OCeil TJIaBHBIX HANPSKEHUH BOJIU3H TPEIIUHBI C/IBUTA.

Ha pucynke 33 moka3zaHbl TPaeKTOPUU OCEW HANPSHKEHUM MAaKCHMAaJIbHOTO U

MHWHHMAJIIBHOI'O CXXaTus, I[GI\/'ICTByIOI]_II/Ie B FOpHSOHTaJIBHOP’I IIJIOCKOCTH HCCJICAYEMOTO
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y4JacTka 30HJCKOM JIyr¥, a Ha BPE3KE PUCYHOK 33 - TPACKTOPUU 3TUX HAINPSHKEHUM,
OTBEUYAIOIIAE TEOPETHUUYECKOMY PEHICHHUIO 3aa4l TEOPUHU YIPYTOCTH JIs TPEUIUHBI

cABHTA.

LN

Pucynok 33 - TpaekTopry MakCHUMaJIbHBIX 1 MUHMMAJIBHBIX CKMMAIOIINX HAMPSUKEHUH,
JEUCTBYIONIMX B 3¢MHOM KOPE B TOPU30HTAJILHOM HarpasiieHud. Ha Bpe3Ke TpaeKTOpuu INIaBHBIX
HaIPsHKEHUH, OTBEYAOLIUE TEOPETUUECKOMY PEILICHUIO 33a4U O TPELLIUHE CIBUTA.

Takum oOpazoMm, AngamaHo-HukoOapckuid pa3pblB M CEBEPHBINM ydyacTOK
[HentpanpHO-CyMaTpaHCKOrO0 pas3pblBa CIEAYyET pacCMaTpuBaTh KAaK AKTUBHYIO Ha
COBPEMEHHOM 3Tale CABUTOBYIO CTPYKTYPY, BO3MYIIAIOIIYIO II0JIE TEKTOHUYECKHUX
HaIpsDKEHUN  UCCIIeAyeMOro ydyacTka 3O0HJCKOM 1yru (Ha pucyHke 33 axkTHUBHBIC
YYaCTKH 3THX PA3JIOMOB JIaHbl YTOJIIEHHBIMU JIUHUSIMU).

KoHueBpIiMU 4acTsIMU 3TOW CIIBUTOBOM CTPYKTYPHI SIBJISIFOTCS CEBEPO-BOCTOYHBIN
Y4acTOK IMyJUlalapToB 3aayroBoro OacceiiHa, u  o0OysacTb BOJIM3KM  Havaia
«BCIIApBIBaHUS TJIABHOTO Pa3phiBa.

@®akT BO3HUKHOBEHHS CUJIBHOTO 3€MJIETPSICEHUS B 00JIACTH BBICOKOI'O TPaJuEeHTa
HaIpsDKEHUH  3aCTaBISIET NEPECMOTPETh CYIIECTBYIOIIME HAa CErOJHSAIIHUN J€Hb
B3MUISIIBI  HA TPOLECC TOATOTOBKH 3E€MIIETPSICEHUS, B KOTOPBIX JOMUHUPYIOT
MPEJCTABICHUS] O TIOBBIIICHUM WHTEHCUBHOCTH HaNpsDKEHUW BO Bcel obiactu
OyIylIero 3eMJIeTpsICeHUsl 10 NpPeNeNbHbIX 3HAaYeHUH. MOXKHO MpEeanosIoKUTh, YTO

HMEHHO HaJn4due OJIM3KO PaCIIOI0KCHHBIX 00J1acTe BEICOKMX M HHU3KHX HaprDKeHI/Iﬁ
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SBIISIETCS OOHUM U3 OIPEACTSIIONMX (AaKTOPOB PA3BUTHUA 3E€MJICTPSCEHUH, HHEPTHUs
KOTOPBIX PE3KO TPEBBHINIAET YPOBEHb OJHEPIHMH OCHOBHBIX CHJBHBIX COOBITHI
CEHCMOAKTUBHBIX YYaCTKOB 3€MHOM KOpPBI B pe3yJIbTATE MOLIHOM JJIEKTPHU3ALNN
yYKa3aHHbIX 00JacTeil, KOTOphlE MOTYT OBITh CMOJCIUPOBAHBI JAWIATAHCHBIMHU
oOpa3oBaHusIMH. B3ammoselicTBre 3apsHKeHHBIX 00JacTel B 30HAX pa3HOMACIITAOHBIX
pa3phIBOB M Ha MPWJIETAIOIINX YYACTKAX I'€0JOTHYECKON Cpenbl BBI3BIBAET M'€HEPALUIO
TOKOBBIX CHUCTEM, KOTOpPbI€ M OTBETCTBEHHBI 3a IOSBICEHHE PACCMOTPEHHBIX BBIIIE
AHOMAJIBHBIX MAarHUTHBIX BO3MYULIEHUH Ha BCEX ATanax MOJATOTOBKM M MIPOTEKAHMS

CEHCMHUYECKOTO MpOoIIecca.

2.2 3emuerpsicenue 12 centsaopsa 2007 roga B paiione IO:xkuHoii CymarTpsl

(Muaone3us)

Tectonic Setting

na* 120"

EXPLANATION
Mag27.0

® 0-89km

® 70-299

® 300-600
[ 2007 Rupture
[ 2005 Rupture
B 2004 Rupture
[ 2002 Rupture
[ 2000 Rupture
{7773 1833 Rupture
T 1797 Rupre
Plate Boundaries
~A—— Subduction
= Transform

4 Divergent
-t— Convergent

& Voicanoes

RELATIVE PLATE MOTIONS

The broad red vector represents the motion of
the Austratia Plate refative 1o the Sunda Plate
inthe region. The motion of the Australia
Plate is generally S0 - 60 many s north and
slightly castward with respect to the Sunda
Plate.

SCALE 1:20,000,000 at the Equator
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Pucynok 34 - Textonndeckas kapra (a) 1 0000mEHHas KapTa CeHCMUIEeCKON
oracHocTu perrnoHa CeBepo-BocTouHoi yactu Muaniickoro okeana (0) mist M = 7,9
Cymarpanckoro 3emiuetpsicenus 12 centsiops 2007 r.

[TapameTpsl 3eMueTpsiceHUs

Date: Wed Sep 12, 2007

Time: 23:49:01 GMT

Location: N-2,51 W100.91: KEPULAUAN MENTAWAI REGION,
INDONESIA

Magnitude: 7,9

[ToxazaHbl OTHOCHUTEIBHBIC TBIKEHUS JTUTOC(EPHBIX TUIUT (ITUPOKHE KPACHBIS
CTpEJIKK), SMUILEHTp Toimuyka 7,9 (KpacHas 3BE370YKa) U SIHUIEHTP OCHOBHOTO
Tomuka 8,8 (KenTas 3BE30UKa).

AHanmu3upyemMoe  IyHAaMOTCHHOE 3eMJICTPSICEHHE, MAarHuTyJa KOTOPOTO
coctaBuina M=7,9 cHoBa notpsacno lOxuyro CyMmarpy u mpuieraromme pamioHBbI.
Yerkast 3aMch 3TOTO CEMCMUYECKOTO COOBITHSI HHPOPMAITMOHHO-U3MEPUTEIIHHBIMU

cucreMamu  CeBepokaBKa3CKol  reou3UUYecKod  0oOcepBaTOpUM  MO3BOJMUIA

86



BBIACIINTD HAa4YaJIo AHOMaJIBHOTO KBasuICpuogn4CCKOro BO3MYIICHNWA B MArHUTHOM

I10JIC 3eMJII/I, KOTOPpOC MMpeABapsIO 3TO KaTaCTPO(I)I/I‘-IeCKOG 3CMIJICTPACCHUC.

USGS ShakeMap : KEPULAUAN MENTAWAI REGION, INDONESIA
Wed Sep 12, 2007 23:49:01 GMT M 7.9 S2.51 E100.91 Depth: 30.0km |D:2007hec6

96" 98’ 100° 102" 104°
Map Version 2 Processed Thu Sep 13,2007 10:45:31 AM MDT - NOT REVIEWED BY HUMAN

PERCEIVED | Notfelt| Weak | Light [Moderate| Strong | Very strong |  Severe | Violent | Extreme
POTENTIALDAMAGE | mne neae V. Light Light Moderate MederateHeavy | Heavy | V. Heavy

Roslstant Structures
POTENTIAL DAMAGE | ;0 mone nene Light Maderate | Moderate/Heavy Heavy V. Heavy | V. Heavy

Vulnarable Structurss
PEAKACC(%g) | «17 |.17-14|14-3.9| 3.9-92 | 9.2-18 18-34 34-85 65-124 | >124
1.1-34| 24-81 | 8.1-16 16-31 31-60 60-116| >116

PEAK VEL.(ems) | <0.1 |0.1-1.1

Pucynok 35 - Kapra xapakrepusyromas ceicMU4ecKyIo 00CTaHOBKY B pernoHe CymaTphl.
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USGS Peak Accel. Map (in %g) : KEPULAUAN MENTAWAI REGION, INDONESIA
Wed Sep 12, 2007 23:49:01 GMT M 7.9 S2.51 E100.91 Depth: 30.0km |D:2007hec6

- B '\ . T~

-
96° 98" 100° 102 104°
Map Version 2 Processed Thu Sep 13,2007 10:45:31 AM MDT - NOT REVIEWED BY HUMAN

Pucynok 36 - Kapta MakCUMaJIbHBIX YCKOPEHH.

WneanbHble yCIIOBUA MPUEMA CEMCMUYECKUX U AJIEKTPOMAarHUTHBIX CUTHAJIOB B
nabopatopun Ne 1 MO3BOJISIIOT BECTH HENPEPBIBHBIA MOHUTOPHUHI T'€OPU3NYECKHX
MIPOIIECCOB C BBICOKOM pa3zpeliaroniei CrioCOOHOCTBIO.

OKCHepUMEHTAIbHbBIE  CEHCMOrpaMMbl W MAarHUTOTPamMMbl,  IOJIyYEHHbIE
HAKJIOHOMEPHBIMU CTAHLUUAMH M MarHUTOBAPUALIMOHHOMN CTaHIMEH, pa3MENICHHbIMHU B
OTJIEJIBHOM BBIPYOKE BCIOMOTATEIbHOW IITOJBHM HA MOCTaMeHTax Jaboparopuu Ne2,
MpeJCTaBlIeHbl HA pUcyHKe 37 a,0.

AHanu3upysl TOJY4YEHHbIE SKCIIEPUMEHTAJIbHbIE JaHHbBIE, OTMETUM, YTO [0
Hayaja 3EeMJIETPSICEHUs CeUCMUYEeCKUid (HOH, PErucTpUpyeMblii HAKIOHOMEPHOMH
CTaHIMeHN, ObLI CHOKOMHBIM (pucyHok 37a). B 20 uwacoB 40 mMuHyT (mpuMepHO 3a
3 yaca 10 NEpBOro TOJYKA) MO BCEM TPEM KaHajaM MAarHUTHBIX BapHOMETPOB
MOSIBUJIUCh KBA3UIIEPUOJINYECKHE 3JIEKTPOMATHUTHBIE BO3MYILEHHS, KOTOpPBIE PE3KO

OTJINYAaI0TCA MarHUTHBIX Bapnaunﬁ €CTECTBEHHOI'0 MAarHUTHOTO OIS 3€CIIH.
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Pucynok 37 a) - 3emnerpscenue B paitone IOxnoit Cymatpst 12.09.2007 r. YHY
ANEKTPOMATrHUTHBIC BO3MYIIICHHUS, 3aPETUCTPUPOBAHHBIC MATHUTHBIMHU BapUOMETPAMU 1
HakIoHOMepamu J1laboparopun Nel CeBepokaBka3cKol reopu3nuecKoil 00cepBaTopuu;
0) - Tonkas ctpykrypa YHY 351eKTpOMarHUTHOTO BO3MYIICHHUS, KOTOPOE BO3HUKIIO U
HaOmo1anock, HaunHas ¢ 21 gaca, 30 muHyT (T.€. 3a 3 "aca) nepej] yHaMOTE€HHBIM
3eMJieTpsiceHrueM B paiione roxkHoi Cymatpsl 12.09.2007. JlaGopaTtopus Nel
CeBepokaBKa3CKoi reopu3ndeckoit 06cepBaTOpUn.
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Kak u B CJIydac IepBOro nyHaMOIr¢HHOI'O CYManaHCKOFO 3CMIICTPACCHUA 30CCH

MBI HMCEEM BI:»Ip&)KCHHBIﬁ KBaSHHCpI/IOI[I/IquKI/Iﬁ CHUTHaJI IIO BCEM KaHalJlaM

MAarHUTOBAPUALIMOHHOW cTaHuuu. [Ipu 3TOM, BepTHUKalIbHasT KOMIIOHEHT MAarHUTHOTO
BO3MYIIIEHUSI UMEET CBOM XapakTepHble oTinuus. [lo Mepe mpulOimxkeHuss MOMEHTa

CEHCMHUYECKOTO yAapa HHTCHCUBHOCTDL €€ HapaCTacT.

2.3 3emuerpsicenue 15 ampeas 2009 roma B paiione IOxnHoii Cymartpsl

(Muxone3usn)

[TapameTpsl 3eMueTpsiceHUs

date= 15-Anp-2009 20:01:34,2 lat=-3,14 lon= 100,56

depth=33 km ms: 6,4/15 mb: 6,1/18

paCcCUHUTAHLBI 110 CTAHIIUAM:

Tabnuua 6.
N | COD TIME PHAS | DELT | AZIMUT |RESIDU |MS |MB | NET | SOURC
E A H AL E
1 | WRAB | 20:08:42.4 P 36,95 119 0,0 - - | CAN IRIS-
IDA
2 PMG 20:10:01.6 P 46,70 100 -0,6 - - PMG PMG
3 ULHL 20:10:30.0 P 50,27 337 0,4 - - KYRG | KYRG
4 KZA 20:10:32.3 P 50,53 336 0,6 - - KYRG | KYRG
5 | AAA 20:10:34.0 P 50,82 338 0,2 6,1 | - | KAZK | KAZK
6 TKM?2 20:10:36.3 P 51,09 337 0,4 - - KYRG | KYRG
7 ULN 20:10:36.8 P 51,11 6 0,9 - - OBM OBN
8 KBK 20:10:36.7 P 51,13 336 0,5 - - KYRG | KYRG
9 AAK 20:10:37.9 P 51,31 335 0,4 6,6 | 6,0 | KYRG | OBN
10 | CHMS 20:10:38.7 P 51,50 336 -0,2 - - KYRG | KYRG
11 | EKS2 20:10:40.6 P 51,63 335 0,8 - - KYRG | KYRG
12 | USP 20:10:41.3 P 51,82 336 0,0 - - KYRG | KYRG
13 | MKAR | 20:10:44.5 P 52,37 344 0,8 - - | NNC IDC
14 | MAJO 20:10:48.0 P 52,81 38 -0,8 - - JIMA JMA
15 | VLA 20:10:57.9 P 54,03 28 0,2 6,4 | 6,4 | OBN OBN
16 | TLY 20:11:03.1 P 54,68 2 0,8 6,8 | 59 | BYKL | OBN
17 | KURK 20:11:17.3 P 56,85 344 -0,7 6,5 6,2 | NNC NNC
18 | ERM 20:11:34.6 P 59,24 36 -0,3 6,3 5,4 | HSS IRIS-
IDA
19 | KRAR 20:11:34.3 P 59,29 355 -0,7 6,4 | 6,6 | ASRS ASRS
20 | BRVK 20:11:48.7 P 61,50 340 -1,4 6,2 5,7 | NNC OBN
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21 | YSS 20:11:54.6 P 62.17 31 -0,1 - 6,5 | SKHL | OBN
22 | GNI 20:12:24.0 P 66,70 316 -0,3 - 5,8 | NSSP OBN
23 | ARU 20:12:34.0 P 68,47 336 -1,0 6,4 | 6,0 | OBN OBN
24 | YAK 20:12:35.4 P 68.70 14 -0,9 7,0 | 6,6 | YARS | OBN
25 | KIV 20:12:42.6 P 69,77 319 -0,7 6,0 | 6,0 | OBN OBN
26 | SOC 20:12:52.6 P 71,53 318 -1,3 - 6,0 | OBN SOC
27 | PET 20:13:08.5 P 74,01 32 0,2 6,3 | 6,2 | KRSC | OBN
28 | BRTR 20:13:10.1 P 74,50 313 -1.4 - - ISK IDC
29 | SIM 20:13:18.4 P 75,81 318 -0,5 - 6,3 | KRY KRYM
M

30 | SEY 20:13:23.0 P 76,47 22 0,8 - - NERS | NERS
31 | MSVF 20:13:26.9 P 77,14 107 0,0 - - SVA SVA
32 | OBN 20:13:30.9 P 78,05 328 -0,3 6,1 | 6,2 | OBN OBN
33 | AKASG | 20:13:44.7 P 80,72 322 -1,0 - - UNDC | IDC
34 | KIEV 20:13:44.9 P 80,73 322 -0,9 - - KIEV | KIEV
35 | PUL 20:13:58.2 P 82,88 331 1,5 6,1 | 6,3 | OBN OBN
36 | LVZ 20:14:02.8 P 84,04 340 0,3 6,5 | 5,8 | OBN OBN
37 | FINES 20:14:09.8 P 85,37 332 0,6 - - HEL IDC
38 | KHC 20:14:34.0 P 90,37 319 0,5 - - PRU PRU
39 | SNAA 20:14:37.5 P 91,24 198 0,4 - - AWIB | AWIB
40 | KBS 20:14:45.1 P 92,80 349 1,0 - - BER BER
41 | KONO 20:14:47.5 P 93,17 329 1,3 - - BER OBN
42 | BFO 20:14:50.6 P 93,81 318 1,3 - - KRW KRW

Pucynoxk 38 - CeiicMuyeckue CTaHLIMH, 3a(UKCUPOBABIIINE 3eMJICTPSICCHHUE.

Heckomnbko yacoB cnycts nociie 3emiietpsicenus 15 anpens 2009 roga B paiione

HOxHo#1 Cymatpsl npousonuio 3emiierpsiceHue B Typuun. ITo cOOBITHE OTPAKEHO HA

MPUBEIEHHBIX CEMCMOTIPaMMax.
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[TapameTpsl 3emieTpsicenus B Typimn:
date= 15-Anp-2009 22:21:36.4 lat=40.17 lon= 40.42
depth=25km mb: 4.2/6

paCcCUHUTAHbI 110 CTAHIIUAM:

Ta0muna 7.
N | COD TIME PHASE | DELTA | AZIMUTH | RESIDUAL | MS | MB | NET SOUR
CE

1 DOMR | 22:22:27.2 P 3.24 16 0,0 - - OBN OBN
2 GNI 22:22:27.9 P 3.30 91 -0,1 - - NSSP OBN
3 SOC 22:22:29.3 P 343 352 -0,5 - - OBN SOC

4 KIV 22:22:40.0 P 4.14 23 0,1 - - OBN OBN
5 BEYR 22:22:41.9 P 4.23 24 0,8 - - OBN OBN
6 ANN 22:22:54.5 P 5.12 335 0,8 - - OBN ANN
7 SIM 22:23:15.6 P 6.67 318 0,3 - - KRYM | KRY

M

8 KIEV 22:24:41.0 P 13.12 327 -2,9 - - KIEV KIEV
9 OBN 22:25:09.6 P 15.17 352 -1,0 - 4,8 | OBN OBN
10 | ARU 22:26:10.5 P 20.15 30 -0,9 - 3,9 | OBN OBN
11 | KHC 22:26:21.0 P 21.00 304 0,7 - - PRU PRU

12 | FINES 22:26:43.1 P 23.04 342 2,6 - - HEL IDC

13 | BRVK 22:26:51.9 P 24.02 48 1,8 - 3,8 | NNC OBN
14 | AAK 22:27:04.0 P 25.58 73 -1,1 - 4,5 | KYRG | OBN
15 | KURK 22:27:31.1 P 28.50 55 -0,6 - 4,2 | NNC NNC
16 | TLY 22:29:43.5 P 44.15 53 -1,0 - 4,0 | BYKL | OBN
17 | ULN 22:30:09.3 P 47.18 57 0,7 - - OBM OBN

[IpunsThie 0003HAYEHUS:

BAKES - noka3zanus Haknonomepa E-W Ha 40 nukere bakcan, ms

BAKNS - nokazanust HaknmoHoMepa N-S Ha 40 nukere bakcan, ms

BAKEWS - noka3zanus Haknonomepa E-W Ha 40 nukere bakcan, m

BAKHS - noka3zanusa H KOMIIOHEHTh MarHuTOBapUalMOHHON cTaHuMM Ha 40 mukere

bakcan, nT

BAKDS - nmoka3zanusa D KOMIIOHEHTb MarHMTOBapUallMOHHOM cTaHuMM Ha 40 mukere

bakcan, nT

BAKZS5 - noka3zanust Z KOMIOHEHTHl MAarHUTOBAPHALMOHHOW CcTaHIMU Ha 40 mukere

bakcan, nT
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XapakTepusys HaOII0JaeMoe CEHCMHYECKOE SIBIIEHHE, OTMETHM, YTO WU Mepen
HA4yaJIOM 3TUX CEHCMUYECKHX COOBITUI HAOIIOJANNCh aHOMAJIbHBIE 3JIEKTPOMArHUTHbBIE
BO3MYILEHUS, KOTOPBIE MIPEAUIECTBOBAIN HAYaldy CaMoOro 3emierpsceHus 3a 4-9 gacos

70 TIEPBOTO yaapa.
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Pucynok 40 - a) CelicMmorpaMmsl 1 MarHUTOrpaMMBbl 3eMJIETpsiceHUs B paiioHe FOxHOMI
Cywmartpsl 15 anpena 2009 roga u caeayromero 3a HUM 3emierpsiceHus B Typuuu.
Otmeuennbie YHY anekTpoMarHuTHEIE BOZMYIIEHHUS], 3apETUCTPUPOBAHHBIE MArHUTHBIMU
BapUOMETpaMU U HakiIoHOMepamu Jabopatopun Ne2 CeBepokaBKa3CcKoi reousnyeckoi
obcepBatopun; 0) Tonkas crpykrypa YHY Bo3MyIieHHs niepe1 3eMIIETPSICEHUEM B paiioHe
FOxHo# Cymatpbl. OT4ETIMBO HAOIIOJAIOTCS KBa3UTaPMOHHMYECKUE BO3MYILICHHS,

B) Tonkas crpykrypa YHY Bo3My1ieHus nepen 3eMieTpsiceHueM B paiione Typuun.
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2.4 3emuerpsicenue 29 cenrsiopst 2009 roga B paiioHe ocrpoBoB Camoa

(myHaMoreHHoe)

3emMiieTpsiCeHUE, KOTOPOE MPOMU3OILIO B pailoHe ocTpoBoB Camoa, ObUIO OYEHB
CUJIBHBIM.
[TapameTpsl 3eMIETPSICEHUS:
Tue Sep 29, 2009
Time: 17:48:10 GMT
Location: N-15.51 W172.03: SAMOA ISLANDS REGION
Magnitude: 8,0
date= 29-Cen-2009 17:48:11,0 lat=-15.4 lon=-172,16
depth=20km ms: 8,2/32 mb: 7,1/18

paCCUHUTAHBbI 110 CTAHIIUAM:

Tabnuua &.

N | COD TIME PHASE | DELTA | AZIMUTH | RESIDUAL | MS | MB | NET | SOURCE
1 MSVF 17:50:34.8 P 9,67 293 2,5 - - SVA SVA

2 KIP 17:55:39.8 P 39,14 39 0,5 7,6 | 7,2 | HON OBN

3 PMG 17:55:47.2 P 40,13 281 -0,4 7,7 | 6,8 | PMG PMG

4 STKA 17:56:25.4 P 45,07 234 -2.4 - - AUST | AUST
5 WRAB 17:57:10.9 P 51,00 257 -3,2 8,6 | 6,9 | CAN IRIS-IDA
6 MAJO 17:59:21.4 P 69,71 329 -0,4 83| 6,6 | IMA JMA

7 ERM 17:59:26.5 P 70,42 336 0,5 8.3 - HSS IRIS-IDA
8 SKR 17:59:30.0 P 71,44 349 -1,9 7,7 - SKHL | SKR

9 PET 17:59:38.6 P 72,63 351 -0,4 79 | 6,7 | KRSC | OBN

10 | YSS 17:59:48.1 P 74,08 339 0,5 8,0 | 6,7 | SKHL | OBN

11 | KDAK | 17:59:49.3 P 74,69 18 -1,6 - | 7.1 | GIA GIA

12 | TIN 18:00:04.3 P 76,83 322 0,7 - - TIN TIN

13 | ANMO 18:00:20.1 P 79,89 54 -0,4 83 1] 7,2 | ALQ OBN

14 | COLA 18:00:31.0 P 82,14 16 -0,6 8,3 | 7,6 | NEIC OBN

15| SEY 18:00:35.1 P 82,83 351 0,0 - - NERS NERS
16 | HKT 18:00:52.2 P 86,17 61 -0,4 8,0 | 6,8 | HKT OBN

17| YAK 18:01:07.2 P 89,56 341 -1,0 80| 6,8 | YARS | OBN

18 | JTS 18:01:11.7 P 90,04 83 0,2 8,7 | 7,6 | HDC IRIS-IDA
19 | FFC 18:01:15.8 P 91,45 36 -1,3 - 7,6 | OTT OTT

20 | NNA 18:01:21.1 P 91,89 108 1,0 - 169 | LIM LIM

21 | EFI 18:01:20.3 P 92,22 151 -0,4 8,4 | 7,5 | EFI IRIS-IDA
22 | SNAA | 18:01:22.3 P 92,84 2 -0,9 83| 7,2 | AWIB | AWIB
23 | ULM 18:01:24.0 P 93,18 41 -1,2 - [ 72| OTT OTT

24 | ULN 18:01:35.4 P 95,23 322 0,7 8.2 - OBM OBN
25 | TIXI 18:01:34.3 P 95,32 347 -0,2 8,1 1] 6,6 | YARS | OBN
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26 | TLY 18:01:49.3 P 98,36 325 0,6 8,1 BYKL | OBN
27 | KURK 18:06:48.7 | PKIKP | 113,92 319 0,0 7,9 NNC NNC
28 | KBS 18:06:54.2 | PKIKP | 116,42 356 1,4 7,8 BER BER
29 | AAK 18:06:56.2 | PKIKP | 117,40 311 0,4 8,5 KYRG | OBN
30 | BRVK 18:06:58.2 | PKIKP | 118,67 321 0,4 8,3 NNC OBN
31 | ARU 18:07:08.4 | PKIKP | 123,96 326 0,4 8,4 OBN OBN
32| LVZ 18:07:09.8 | PKIKP | 124,75 343 0,6 8,3 OBN OBN
33 | PUL 18:07:26.2 | PKIKP | 132,73 337 1,6 8,1 OBN OBN
34| OBN 18:07:29.1 | PKIKP | 134,58 329 0,9 8,2 OBN OBN
35| VSU 18:07:29.7 | PKIKP | 134,76 337 1,3 8,8 VSuU VSU
36 | KONO | 18:07:31.4 | PKIKP | 135,80 348 1,1 8,8 BER OBN
37 | MNK 18:07:32.0 | PKIKP | 137,99 333 -2,5 - BELR | BELR
38 | KIV 18:07:37.6 | PKIKP | 138,95 314 0,9 8,2 OBN OBN
39 | ESK 18:07:37.5 | PKIKP | 139,26 176 0,7 - BGS BGS
40 | GNI 18:07:37.0 | PKIKP | 139,58 309 -1,0 8,1 NSSP | OBN
41 | KIEV 18:07:42.5 | PKIKP | 140,80 328 2,8 - KIEV | KIEV
42| CMLA | 18:07:44.6 | PKIKP | 143,07 32 0,5 - PDA PDA
43 | LVV 18:07:41.2 | PKIKP | 143,23 330 -2,7 8,2 LVV LVV
44 | UZH 18:07:47.0 | PKIKP | 144,79 330 0,3 - LVV UZH
45 | KHC 18:07:51.4 | PKIKP | 146,03 337 2,5 8,9 PRU PRU

Pucynok 41 - PacnionosxeHue ceCMUYECKUX CTaHIU, 3apEeTUCTPUPOBABIINX CEHCMHUECKOE COOBITHE.

Pe3ynbTaThl anmapaTypHOro MOHUTOPUHTA 3TOrO COOBITHS MPEACTABICHBI Ha

pucyHkax 42 a, 0, B.

[IpunsThie 0003HAYCHUS:
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KUBHI - noka3zanust H KOMIOHEHTHl MarHUTOBAPUAIIMOHHOW CTAHIIMU B JIabopaToOpUu
Ne4 nT.
KUB D1 - nokazanus D KOMIOHEHTH MarHUTOBAPUAIIMOHHON CTAHIIMM B JIaDOpaTOpUU
Ne4 nT.
KUB Z1 - noka3zanusi Z KOMIOHEHThl MAarHUTOBAPUAIMOHHOM CTAHIIMU B JIaDOpaTOpUu
Ne4, nT.
KUB E2 - nmokazanus nHakinoHomepa E-W B maboparopun Ne4, ms.

B 3axmntoueHue npuBeaeM KapTy, XapaKTEPU3YIOIIYI0 CEHCMUUECKYI0 OOCTaHOBKY
B PETHOHE.

XapakTepusys pa3BUTHE CEHCMHUUYECKOTO Mpoliecca HEOOXOIUMO MPUHUMATH BO
BHUMAaHUE, YTO DBMNULEHTP 3E€MIETPSICEHUS HAaXOAWICA B OKEaHe, YTO HE MOIJIO, He
OTPA3HUTCS B CTPYKTYpPE aHOMAJIbHBIX MArHUTHBIX BO3MYIUECHUN KBA3UTAPMOHUYECKOTO

XapakTepa, KOTOpbI€ MpeIBapsUIN MOSIBICHUE TIEPBOTO yjapa 3a JBa yaca.

Kuban
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Kubon

20700™ 1™ 207 3™
2009-08—25 20:00:00 — 2009-09-29 20:56:59

™ m

Pucynok 42 — a) 3emnerpsicenue B paifoHe octpoBoB Camya. YHY snekTpoMarHuTHbIE
BO3MYIIEHHS, 3aPETUCTPHUPOBAHHBIE MAaTHUTHBIMU BApHOMETPAMH U HAKIIOHOMEPaMu
nabopatopun Ne4 CeBepokaBka3ckoil reopuzndeckoit oocepBatopun; 6) Ctpykrypa YHY
3JIEKTPOMArHUTHOTO BO3MYIIEHUS, KOTOPOE BOSHUKIIO U HAOII01a10Ch, HaUnHas B 15 vacos
52 MUHYTBHI IIepe]] IIyHAMOT€HHBIM 3eMJIETPSICEHUEM B paiioHe ocTpoBoB Camya. JlabopaTopus
Ne 4; B) Tonkas ctpykrypa YHY 31€KTpOMarHuTHOr0 BO3MYIICHHUS, KOTOPOE BO3
HaOII01aJI0Ch, Cpasy Mocie 3eMIIeTpsICEHUs B paiioHe ocTpoBoB Camya. JIaboparopust Ne 4.

USGS ShakeMap : SAMOA ISLANDS REGION
Tue Sep 29,2009 17:48:10 GMT M8.0 S15.51 W172.03 Depth: 18.0km |D:2009mdbi

14"

-174° 172"
Map Version 4 Processed Wed Sep 30, 200904:15:34 PM MDT - NOT REVIEWED BY HUMAN

170

FEMCEMED | Notfel| Weak | Light Strong

PgIE“lA'EeL nore | nome none | Very fight | Light
PEAKACC{%qg) | <17 |.17-1.4| 14-3.9| 3.9-92 | 92-18 18-34
|PEMVEL(um\l) <0.1|0.1-1.1| 1.1-34 | 3481 | 81-16 16-31

INSTRUNEITALL 1 | k| v v Vi

Very strong Severe Viokent | Extreme

Heavyl Heavy |Very Heavy|
34-85 65-124 >124

31-60 60-116 | >116

Pucynok 43 - Kapra, xapakTepu3ylolas ceiicMU4ecKyl0 0OCTaHOBKY B PETHOHE OCTPOBOB

Camoa.
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2.5 3emuerpsicenue B paiione ocrpoBa Kapmaaek

[TapameTpsl 3eMIETPSICEHUS:

Date: Wed Feb 18, 2009

Time: 21:53:44 GMT
Location: N-27,46 W176.32: KERMADEC ISLANDS REGION
Magnitude: 6,9
date=18-®eB-2009 21:53:45.2 lat=-27.39 lon=-176.43
depth=33km ms: 7.1/16 mb: 6.8/6

paCCUHUTAHBbI 110 CTAHIIUAM:

Tabnuua 9.

N | COD TIME PHASE | DELTA | AZIMUTH | RESIDUAL | MS | MB | NET | SOURCE
1 PMG 22:01:07.5 P 38.71 297 -0.4 74 | 6,6 | PMG PMG

2 | WRAB | 22:02:02.3 p 45.46 272 0,8 - - | CAN | IRIS-IDA
3 KIP 22:02:50.3 P 51.69 30 -1,1 6,3 | 6,8 | HON OBN

4 RPN 22:03:43.7 P 58.94 109 -0,1 - - GUC GuUC

5 MAJO 22:05:34.8 P 76.60 329 0,6 - - JIMA JMA

6 ERM 22:05:45.4 P 78.50 335 0,8 - 6,8 | HSS IRIS-IDA
7 YSS 22:06:07.6 P 82.67 337 1,0 6,4 | 7,1 | SKHL | OBN

8 PET 22:06:07.5 P 82.96 349 -0.4 6,9 | 6,6 | KRSC | OBN

9 PFO 22:06:09.3 P 83.15 50 -0,1 - - LJC LIC

10 | EFI 22:06:16.4 p 84.55 150 0,4 - - | EFI IRIS-IDA
11 | KDAK | 22:06:29.8 p 87.18 16 1,0 - - | GIA GIA

12 | ANMO 22:06:45.3 P 90.62 54 -0,5 7,7 - ALQ OBN

13 | NNA 22:06:57.3 P 92.89 108 0,7 - - LIM LIM

14 | SEY 22:06:57.6 P 93.38 349 -0,1 - - NERS NERS

15 | COLA 22:07:02.8 P 94.61 15 -0,5 - - NEIC OBN

16 | HKT 22:07:08.1 p 95.81 62 -1,4 - - |HKT | OBN

17 | JTS 22:07:10.5 P 95.96 85 0,0 - - HDC IRIS-IDA
18 | BILL 22:07:09.8 P 96.01 356 0,2 7,1 - NERS OBN

19 | YAK 22:07:22.7 P 98.98 340 -0.4 7,1 | 6,6 | YARS | OBN

20 | ULN 22:07:35.6 P 101.46 321 0,8 - - OBM OBN

21 | KURK | 22:12:31.8 | PKIKP | 119.94 316 -0,3 72 | - | NNC | NNC

22 | AAK 22:12:36.7 | PKIKP | 121.55 306 1,0 7,6 | - | KYRG | OBN

23 | BRVK | 22:12:43.1 | PKIKP | 125.24 317 0,8 73| - |NNC | OBN

24 | KBS 22:12:49.4 | PKIKP | 128.25 356 1,9 - - | BER BER

25 | ARU 22:12:54.7 | PKIKP | 131.60 322 0,3 74| - |OBN | OBN

26 | LVZ 22:13:01.5 | PKIKP | 135.38 341 0,4 69| - |OBN | OBN

27 | PUL 22:13:14.4 | PKIKP | 142.79 334 -0,3 72| - |OBN | OBN

28 | OBN 22:13:14.0 | PKIKP | 143.42 325 -1,9 73| - |OBN | OBN

29 | GNI 22:13:15.4 | PKIKP | 143.82 300 -1,8 73| - |NSSP | OBN

30 | KIV 22:13:16.7 | PKIKP | 144.56 307 -1,6 72| - |OBN | OBN

31 | VSU 22:13:18.8 | PKIKP 14498 334 0,3 - - VSuU VSU

32 | KONO | 22:13:24.2 | PKIKP | 147.48 348 1,5 - - | BER OBN
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Pucynok 44 - Mecta pacnono)eHus] CEHCMUYECKUX CTaHIIUH, 3a)UKCUPOBABIINX aHATTU3UPYEMOE
ceiicMuyeckoe COObITHE.

[lepelinem Kk pacCMOTPEHUIO JAHHBIX HAOIOICHUI, KOTOPBIE MPEICTABICHBI Ha
pucyHkax 45, 46.

USGS ShakeMap : KERMADEC ISLANDS REGIDN
Wed Fsb 18, 2009 21:53:44 GMT M 69 S27.46W175.32 Dapth: 25.0km  1D:2009dfch

-28°

-30°

-178°

-178° 174"
Mzp Version 1 Pracassed Thu Fah 19, 2000 03:70:47 PM MST — NOT REVIEWED BY HIMAN
PERCEVED | lotfolff Weak | Light Strong |Varystong|  Ssvers Viaent | Exrama
BOTENTIAL

OTiast | rooe | e | pee [ Veryight | Ught | Moderste + Heavy |Very Heaf
PEAKACC{%g) <17 |.17-1.4| 14-3.0| 3.9-92 62-18 183+ 34-85 65-124 >124

PEAK VEL{cm's) <0.1 |0.%-1.1| 1.13.4 | 3481 | &1-16 16-31 31-80 60-116 >118
AL [ v | v v

Pucynok 45 - PacnionosxeHue SIUIEHTPa CEHCMUYECKOT0 COOBITHS B OKEaHe.

100



REC1. REC2

BAKZ1,nT

LR LIAE IRRRs L LR LR LA RN RRRRS TR

—-100

T T

BAKNZ,m

16 18 20 22
2009-02—-18 15:00:00 — 2009-02—-19 01:00:09

Pucynok 46 - 3emnerpscenue B paitone octpoBoB Kapmanek. YHY anekTpoMarHuTHbie
BO3MYIIICHUS, 3aPETUCTPUPOBAHHBIE MATHUTHBIMHA BAPUOMETPAMH B HAKIIOHOMEPaMH
nabopatopuu Nel CeBepokaBKa3zckoil reohuzndeckoil 06cepBaTOpUU.
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BAKZ1 ,nl

Pucynok 47 - Tonkas ctpykrypa YHY a51eKTpOMarHuTHOro BO3MYIIEHHSI, KOTOPOE BO3ZHUKIIO
U HabJII01a10Ch, cpa3y MOCIIe LyHaMOT'€HHOI'0 3eMJIeTpsiceHHs B pailoHe ocTpoBa Kapmazek.
Jlaboparopust Nel.
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31ech NpUHATH 0003HAYECHUS:

BAKHI - nmoka3zanusa H KOMIIOHEHTh MarHMTOBapUALlMOHHOM CTaHUMM Ha 15 mukere
bakcan, nT

BAKDI - nmoka3zanusa D KOMIIOHEHThl MarHMTOBapUALlMOHHOW CTaHUMM Ha 15 mukere
bakcan, nT

BAKZI - noka3aHus Z KOMIOHEHTHl MAarHUTOBAPHALIMOHHOW CTAaHLMU Ha 15 mukere
bakcan, nT

BAKE?2 - noka3anus HaknoHomepa E-W Ha 15 nukere bakcan, ms

BAKN?2? - nokazanust HakmoHoMepa N-S Ha 15 nukere bakcan, ms

AHanu3upysi TpUBEJCHHbIC JaHHbIC, B IMEPBYID Ouepelb CIEAYyeT eIle pas
o0paTuTh BHUMaHUE Ha TO OOCTOSITEILCTBO, YTO YJAJIEHHOCTh SMUIEHTpPa OT Oepera
cTaja omnpenensioned npu (HOPMUPOBAHMM TOKOBBIX CHUCTEM B 30HE pPa3BUTHUS
CEUCMHYECKOTO COOBITHS. DTOT IKCIEPUMEHTAIbHBIN (haKT, BIEpBbIe OOHAPYKEHHBIN

HaMH, 10 CUX IIOP HEC IMOJYYHII TCOPCTHUICCKOTO OOBSICHCHMS.

2.6 3emuerpsiceHue B paiioHe ocTtpoBa ToHro

[IpuBenem emie OAMH XapakKTepHBIH NpPUMEP AaHOMAJIBHOTO MAarHUTHOTO
BO3MYILECHUS NEPE] CUIIBHBIM 3EMJIETPACEHHUEM B pailoHe ocTpoBa ToHro. Cnenyer emie
pa3 o0paTUTh BHHUMaHUE HA TO OOCTOSITENBCTBO, YTO AaHAJU3UPYEMOE COOBITHE
MPOU30IIO B OKeaHe. DTO U ONPEeNeianwio, MO HalleMy MHEHHUIO, XapaKTepHYIO
KBa3UBOJHOBYIO CTPYKTYPY aHOMAJIBHOTO BOJTHOBOTO BO3MYIIICHUSI.

[TapameTpsl 3emierpsicenust (mata u Bpemsi: 19 Mapra 2009r. 18:17:38.8,
reorpaduueckue KOOpAUHATHI: ImHpora -23,16°, ponrora -174,63°, rinybuna 33 kM,
Maruutyaa ms 7,4/14, mb 7,2/14), paccuutanbl o 32 ctanuusm (tTabauia 10).

OKCIIEpUMEHTAJIbHBIE  PE3YJbTaThl, OTpaXalolllue CTPYKTYpy AaHOMAaJIbHOTO
MAarHUTHOTO BO3MYIIEHUsS MNeEpe] 3emieTpsiceHueM B pailioHe octpoBa TOHI'O

MpUBEICHBI HAa pUcyHKe 49 a,0.
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AHaJ'H/ISI/Ip}IH TOHKYIO CTPYKTYPY aHOMAJIbHOTO MAarHMuTHOI'O BOSMYIIICHUA, OTMCTHM

OYEHb YETKHE BOJHOBBIE ()OPMBI aHOMAJIHLHOI'O BO3MYIIEHHUS. DTO COOBITHE elle pa3

obOparmaer

Hame

BHHUMAaHUC

Ha TO

Ba*XHOC

00CTOSITEILCTBO,

qTo

r€oJaoro-

reo(pu3n4ecKre 0COOCHHOCTH AMUILIEHTPAIbHBIX 30H CUJIBHBIX 3€MIIETPACECHUN B OKEaHEe

JOJDKHBI OBITH MMpOoaHAJIU3UPOBAHBI C HOBBIX HOBHHHﬁ, YYUTBIBAIOIINUX HAJIA4YHC

KBAa3UCTAaTHUYCCKHX JJICKTPHUYCCKUX ITPOLCCCOB.

Tabnuua 10.

N | COD TIME PHASE | DELTA | AZIMUTH | RESIDUAL | MS | MB | NET | SOURCE
1 PMG 18:25:02.8 P 39,01 293 -1,3 - 7,3 PMG PMG
2 KIP 18:26:09.9 P 47,18 33 -0,4 - - HON OBN
3 | WRAB | 18:26:10.5 | P 47,37 267 1.4 - | - | cAN Illgi'
4 MAJO 18:29:13.3 P 74,21 329 -0,9 - - JMA JMA
5 ERM 18:29:22.5 P 75,68 336 -0,1 74 | 6,7 HSS IIRDIE:
6 YUK 18:29:25.4 P 76,02 339 0,9 - - SKHL SKHL
7 PET 18:29:41.8 P 79,33 350 -0,9 7.4 | 6,7 | KRSC OBN
8 YSS 18:29:45.4 P 79,68 338 0,7 7,0 | 7,4 | SKHL OBN
9 VLA 18:29:58.6 P 82,25 329 0,3 7,0 | 6,8 OBN OBN
10 | KDAK 18:29:59.7 P 82,72 17 -0,6 - - GIA GIA
11| COCO 18:30:08.7 P 83,97 263 1,1 - 7,5 | AUST AUST
12| SNAA | 18:30:12.9 P 85,26 1 0,0 - | 7,1 | AWIB | AWIB
13 | ANMO 18:30:20.7 P 86,67 54 0,0 - - ALQ OBN
14| EFI 18:30:21.4 P 87,16 150 -1,1 - | 74 | EFI Illgi'
15 SEY 18:30:34.3 P 89,69 350 -0,1 - - NERS NERS
16 | COLA 18:30:35.5 P 90,16 15 -1,0 - 7,4 | NEIC OBN
17 BILL 18:30:46.0 P 92,02 357 0,9 7,2 | 6,9 | NERS OBN
18| HKT | 18:30:46.7 P 92,24 62 -0,3 - | 74 | HKT OBN
19 JTS 18:30:54.3 P 93,69 84 0,4 - - HDC ig{f-
20 | CMAR 18:30:56.4 P 93,93 293 1,5 - - BKK IDC
21 YAK 18:31:02.6 P 95,73 341 0,5 74 | 7,1 | YARS OBN
22 | KURK | 18:36:22.7 | PKIKP | 118,06 317 0,5 74 | - | NNC NNC
23 | TKM2 | 18:36:23.7 | PKIKP | 119,60 309 -1,9 - - | KYRG | KYRG
24 | AAK | 18:36:27.6 | PKIKP | 120,39 308 0,4 78 | - |KYRG| OBN
25 | BRVK | 18:36:31.9 | PKIKP | 123,18 319 -0,2 7,6 | - | NNC OBN
26 ARU 18:36:45.0 | PKIKP 129,16 323 1,5 7,5 - OBN OBN
27| LVZ 18:36:47.8 | PKIKP | 131,74 342 -0,3 74 | - OBN OBN
28 PUL 18:37:01.5 | PKIKP 139,42 335 -0,9 7,5 - OBN OBN
29 OBN 18:37:02.5 | PKIKP 140,56 327 -2,2 7,8 - OBN OBN
30| KIV 18:37:11.1 | PKIKP | 143,04 310 1,6 78 | - OBN OBN
31 SOC 18:37:14.9 | PKIKP 145,14 310 1,8 - 7,1 OBN SOC
32| ANN | 18:37:16.1 | PKIKP | 146,09 312 1,5 - | 73 | OBN ANN
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Pucynoxk 48 - PacnionoskeHue ceiicMHUECKUX CTaHIUMN, 3a()UKCHPOBABIINX PACCMaTPHUBACMOE
ceiicMuueckoe coObITHE.

REC1, REC2

BAKE2

BAKN2,m

1 n n L 1 n n n 1 n L L 1
14 16 18 20
2009-03—19 12:10:00 — 2009-03—19 21:59:59
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6)

Pucynok 49 — a) Bapuanuu YHY 31eKTpoOMarHUTHEIX BO3MYIIEHUH U IOKa3aHUs HAKIIOHOMEPOB
nepen 3emierpsicenneM; 06) ToHKkas CTpyKTypa aHOMaIbHOTO AJIEKTPOMArHUTHOTO BO3MYILIEHUS,
c(popMHUPOBABILIETOCS 3a YaC 10 aHAIU3UPYEMOT0 CEHCMUYECKOTO COOBITHSI.

31ech TpUHATHI 0003HAYEHUS:

BAKHI — noka3zanus H KOMIOHEHTHI MarHMTOBapMAallMOHHOM CTaHUuMM Ha 15
nukere bakcan, nT;

BAKDI - noka3zanus D KOMIOHEHThI MarHMTOBapMAalMOHHOM CTaHUWHM Ha 15
nukere bakcan, nT;

BAKZ] — noka3zanuss 7 KOMIOHEHTHl MAarHWUTOBapUallMOHHOM CTaHUMM Ha 15
nukere bakcan, nT;

BAKE?2 — noxkazanus HakioHomepa E-W Ha 15 mukere bakcan, ms; BAKN2 —

nokaszanusa HakiioHoMmepa N-S Ha 15 nukere bakcan, ms.

105



USGS ShakeMap : TONGA REGION
Thu Mar 19, 2009 18:17:40 GMT M 7.6 S23.05 W174.67 Depth: 34.0km 1D:2009ejbr

476’ 74 Aot

Map Version 4 Processed Fri Mar 20, 2000 08:24:18 AM MDT — NOT REVIEWED BY HUMAN

FERCENED | 1yotfelf Weak | Light |Modemte| Strong |Verystong| Severe Violent | Extreme

SHAKING
POTEWHAL | mome | mone | mome | Verylght| Light | Moderate [ldoderatelHsavyf Heavy |Very Heavy
34-65 65-124 =124

PEAKACCi%g) | .17 |.17-1.4| 14-3.9| 3.6-9.2 | 9.2-18 18-34

PEAK VEL{cmis)| <0.1 |0.1-1.1| 1.1-34 | 34-81 | 8.7-16 | 1631 31-60 60-116 | >116
INSTRUMENTAL | | IRl [ IV ,Tw Vi

INTENSITY Shhibh M

Pucynok 50 - PaiioH pacroyiosKeHHs SMUICHTPA 3eMIICTPSICEHHS (3BE3/I09Ka).
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I'maBa 3 Ilowck mnyreil mNmOCTPOeHHUs1 W BbHIPA0OTKA TpPeOOBAHUI K
anmnaparype, o0Oecne4yMBaKOIed BblIeJeHHE IPOrHOCTUYECKOH TIeOMArHUTHOM
HHpopManMid B WMIMPOKOM YACTOTHOM JHana3oHe. BHeapeHue KOHUeNIUU

MoaepHusanuu YCY

3.1 Ilouck HYTeﬁ NOCTPOCHHUA HOBOI'0 IIOHOJECHHHA TICOMAIrHMTHBIX

MNPOTrHOCTHICCKUX CUCTEM

B mporiecce mpoBeneHUs: KOMIUIEKCHBIX reodu3nyeckux HaOmroeHuii Ha Oase
MH(QOPMAITMOHHO-U3MEPUTENbHBIX KOMILUIEKCOB OMPEACINICS COCTaB almapaTypHbIX
CPEACTB, KOTOPbIE MOTYT OBITh MCIOJIb30BaHbl B JIaIbHEUIINX SKCIEepuMeHTax. B ux
yucie HakiaoHomepbl cuctemsl J[.I'. I'puaHeBa U MarHUTHBIE BapUOMETPBI, KOTOPHIE
pa3pabatrbiBaeT MHCTUTYT 36MHOTO MarHeTu3Ma U pacrnpocTpaHeHus paauoBoiaH PAH.
Haxnonomepsl mo3BOISIOT (UKCUPOBATH HE TOJIBKO HAKIOHBI 36MHOM MOBEPXHOCTH, HO
U ONPEACNSIIOT MOMEHT PEruCTpalldiid CEMCMUYECKOr0 COOBITHUS B MECTE€ YCTAaHOBKH
npubopa. DTo oOJerdyaeT BbIACICHUE MArHUTHBIX AHOMAJUMWA TMPU OJHOBPEMEHHOM
perucTpanuu CEUCMHUUYECKUX COOBITMH MAarHUTHBIMU BapUOMETpPaMU U JIPYTUMH
MPOTHOCTUYECKUMHU MPUOOpaMu TaKoTro Kiiacca.

B cBere cka3aHHOrO BBIIIE, OCTAHOBUMCS B HACTOAIIEM pas3leiie OT4YeTa Ha
aHaigusze NpuOOpOB, KOTOPHIE YXKE YCTAHOBJIEHHI HAa MOCTAMEHTAaX BCEX 4YEThIpeX
naboparopuit CeBepokaBka3ckoil reousnueckoit oocepBaTopun. 1 B mepByro ouepennb
obpaTtuMcs, Ipex e Bcero, K HakimoHoMepam cuctemol JI.I'. I'punneBa. PaboTel nokTOpa
texHnuecku Hayk J[.I'. I'punHeBa, rmaBHOro HayyHoro corpyauuka U®3 PAH u ceituac
SBJISIIOTCSL TTMOHEPCKUMU, a CO3JaHHBIM UM psii OpUOOPOB OOECHEUUT MPUOPUTET
Poccuu B mocTpoeHnH Npenu3nOHHBIX HAKIIOHOMEPOB.

C 1956 r. nma peructpaliii NPUIMBHBIX HAKIOHOB 3€MHOW ITOBEPXHOCTH B
HaIllell CTpaHE M HEKOTOPBIX EBPONEHWCKHUX CTPAHAX MCIOJIb30BAICS HAKIOHOMED
A.E.OcTpoBCcKOro, B KOTOPOM MPUMEHSJICA TOJABEC MasTHHKA, pa3padoTaHHBIN

JI.I1. Kupnocom [A.E. OctpoBckuii, 1961 r.].
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B 1966 r. J.I'. I'pugneBsiM ObLT pa3paboTaH U U3TOTOBIEH MPUOOP HOBOTO
KJIACCa-KBApILIEBbI HAKJIOHOMEP Ha LEUIBHEPOBCKOM IIOJBECE C IEPUOJIOM
cobctBeHHbIX Konebanuit mastauka g0 100 ¢ [.I. T'pugnes, 1975 r.]. Peructpanus
HaKJIOHOB BeJIach 37eCh (OTOONTHYECKUM crnocoOoM. KOHCTpyKIMsS HakIoHOMEpa
MokKazaHa Ha pucyHke 51a). B MmoHTaxkHoi pamke 1 Ha HUTAX 2 MOABEIIEH MAasTHUK 3 C
3epkasioM 4. CBETOBOM MOTOK OCBETUTENS 5, OTPa)kasch OT 3epkaja 4, momagaeT Ha
(dhoToOymary kacceTsl 6.

HccnenoBanusi HAKIIOHOMEPOB ATOrO THMA TMO3BOJWIN BBISIBUTH BBICOKYIO
WJICHTUYHOCTh MX TOKAa3aHWM, YTO JAl0 MOBOJ JJisg pa3paboTku 0ojiee COBEPIICHHOU
KOHCTPYKIIMM KBapIlEBOIO0 HAKJIOHOMEpPa C (POTORIEKTPUUECKON perucTtpauueit u
ycTpoiicTBOM it ero stanonupoBanus. B 1971 r. JI.I'. I'pugneBbiM ObUTH M3TOTOBIECHBI
JIBa MaKeTa TaKUX HAKIIOHOMEPOB, KOHCTPYKIIMS KOTOPBIX MOKa3aHa Ha pucyHke 51 0).
B MoHTa)xHO# paMke 1, )KECTKO CBSI3aHHOM C OCHOBAaHMEM HAKJIOHOMEpa MpH MOMOIIU
KOHUYECKOTO MEPEKMMA 2, HA KBAPLUEBBIX HUTAX 3 MOABEIUICH MASITHUK 4 C 3€pKaJIOM 3.
Macca MasTHuUKa pa3menieHa B JAeMI(UPYIOIIEM YCTPOIMCTBE 6, KOTOPOE CIYKHUT U
appPETUPYIOIIUM yCTPOMCTBOM MPU TPAHCIOPTUPOBAHWHM HaKIIOHOMepa. CBETOBOU
MIOTOK OCBETUTEIISI 7, OTPaXKasiCh OT 3epKaiia 5, pokycupyercs Ha quddepeHnantbHOM
dbotosnemente 8. B 1enb GoToreMeHTa MOJKIIOYEH rajJbBaHOMETP 9 perucrparopa.
OmuH KOHel KBapueBOM mpyxkuHbl 10, KOTOpas pacrnoiokeHa NEPHEHIUKYISIPHO
OCHM MasiITHHKA, CBS3aHA C HIKHUM KOHIIOM MOHTQXHOW paMku 1, BTOpOoll —
¢ MukpomerpoMm 11. M3menenus ynpyro cwisl mpyxusHsl 10 mnpum cMmemeHnn
MHKPOMETpPA MPUBOJUT K HAKIOHY MOHTQXHOM pPaMKU | OTHOCHTEIBHO KOHHYECKOIO
nepexrMa 2 B BEPTUKAIBHOM IUIOCKOCTH, MEPHEHAUKYISAPHOM OCH MadTHUKA. lleHa
JEIEHUS OTCYETHOTO YCTPOMCTBA MHKpPOMETpAa B CEK. JIyI'M HAKJIOHa paMku |
ONpENEIIIeTCS NpPH ATAJOHUPOBAHWH HAKIOHOMEpPAa Ha HAKIOHOMEPHOM IUIUTE, YTO
MO3BOJISIET OMPEIETUTh MACIITA0 3alMKuCH B MPOIECCE PETUCTpAIlMU HAKIOHOB 3€MHOMU
MOBEPXHOCTU. DTUMHU HAKJIOHOMEpaMU ObUIM HCCIEAOBAHBI TEMIEPATYPHbIE HAKIOHBI
MMOCTaMEHTOB Ha rpaBumerpuyeckoi ctanuuu “Kpacnas [laxpa” [1.I'. ['punnes, 1974 r.,

1975 r.], npoBeneHbl HaOMIOACHUS IPUIUBHBIX HakiIoOHOB B O0HUHCKe [J.I'. I'punneB u
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ap., 1975 r., 1980 r.], temnepatypHubix HakiaoHoB B HoBocubupcke [.I'. I'puanes u np.,

1982 r., 1985 r., 1989 r.], Upkyrcke [I.I'. I'punues u gp., 1987 r., 1988 r., 1989 r.].

0)
Pucynok 51 - a) Haknmonomep ¢ hoToonTrueckoit perucrpaimeii; 6) MakeT HakIIoHOMepa ¢

yCcTpoHCTBaMH (HPOTORIEKTPUIECKON PErUCTPALlUH U OTIPEIeICHUs] MaclITada 3arucH ¢
IIOMOILBIO YIIPYTOM CUJIbI KBAPLIEBOM IPYKUHBI.

C 1985 r. mo Hacrosimee BpeMs 3TUMU HAKIIOHOMEPAMH PETUCTPUPYIOTCS

NpWINBHBIC HaKJIOHBI Ha cericmMocTaniuu “Tanas” U3K CO PAH [J.I'. I'pugnes u ap.,
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1988 1., 1989 r., 1990 r.; }O.K. Caprruesa u ap., 1992 r.; B.IO. Tumodees u ap., 1994 1.,
1999 r.].

B 1973 r. HauMHaeTcs HOBBIM 3Tall B COBEPIICHCTBOBAHMHM IMPUOOPOB ITOTO
kmacca. B OKb HM®3 AH CCCP na 6a3e Obl1 pa3paOOTaH HaKJIOHOMED C
dboroanexTpuuecko peructpanueit [FO.J1. bynanxe, J[.I'. 'punues u ap., 1975 r., 1981
r.; A.I'. I'pugues, 0. 1. bynanxe, 1974 r.]. B 1974 r. u U3roToBieH OAUH KOMILIEKT
OMBITHOTO 00pa3iia ATOro HakJIoHOMepa, nosyuyusiiero mudpp HK-1.

B kauectBe pErMCTpUPYIOWIETO YCTPOMCTBA 34ECHh HCHOJIB30BAJICSA IITATHBIN
peructparop rpaBumerpa CKI'-M [J.I'. I'pugnue, 1990 r.]. Hakmnonomep ObLI

BBIIIOJIHCH B TCPMCTUYIHOM KOPITyCEC.

Pucynok 52 - IlpuHnunuanbHas cxema KBapLieBOi 4yBCTBUTEIbHON CUCTEMBI,
(OTO3EKTPUUECKOTO YCTPOWCTBA M YCTPONUCTBA STAIOHUPOBaHUs HakioHomepa HK-1.

KoHCTpykiMsi 4yBCTBUTENBHOM CHCTEMBI HAKJIOHOMEpAa TMpPHUBEICHA Ha
pUCYHOK 52. B MOHTa)xHOU paMke | Ha HUTSIX 2 MOABELIEH MAsTHUK 3 C 3€pKajioMm 4.

CBeTOBOM MOTOK JIAaMIIBI 5 OCBETUTEIS, OTpa)kasich OT 3epkana 4, pokycupyercs Ha
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maddepenmanbHoM  doTodneMenTe 6. B mens  (doTodnmeMeHTa  MOAKIIOYEH
raabBaHoMmeTp peructparopa 7 rpaBumerpa CKI'-M. YcTpoilcTBO il 3TaIOHUPOABHUS
HAKJIOHOMEpA MPU MOMONIIY 3JIEKTPOMATHUTHOM CHUJIbI COJIEHOHWJIOB COCTOUT W3 JIBYX
CEpPACYHHUKOB &, )KECTKO 3aKPEIUICHHBIX HA OCHOBAHUM HAKJIOHOMEPA, IBYX COJIEHOUIOB
9, mpUBapeHHBIX K HWXKHEW YacTH pPaMKM | CUMMETPUYHO OTHOCHUTEIIBHO PAMKH U
MEPIEHANKYISIPHO OCH MASITHUKA, ITyJbTa ynpasieHus 10 u koHnm4yeckoro nepexuma 13.
Y CTpOUCTBO 1715 ATAJIOHUPOBAHKS HAKJIOHOMEPA IMPU IOMOILLHU YIIPYTOM CHJIBI COCTOUT U3
KBapueBou mnpyxunbl 11, Mmukpomerpa 12 u mepexuma 13. OnuH KOHEN KBapUEBOU
npy>XuHbl 11, pacronoxeHHON MEPIEHANKYISIPHO OCU MAsTHHKA, IPUBAPEH K HUKHEU
4acTh paMKu 1, BTOpoW coequHeH ¢ MUKpoMmeTpoMm 12. MoHrtaxkHas pamka | npwu
oMo nepexuma 13 u Brynku 14 ckpersieHa ¢ OCHOBAaHHEM HAKJIOHOMEPA.

[Ipy mnomomm 3TOr0 HakKJIOHOMEpa B MTONbHE ONBITHO-METOIUYECKON
skcnienunuu D3 AH CCCP B OOHMHCKE OBLIIO MCCIEIOBAHO BIMSHUE aTMOC(EPHOTO
JaBJICHHUSI HA TOKa3aHUs YXECTKO IepMeTH3HpoBaHHOro HakjaoHoMmepa [JI.I'. I'pumHen
u 1p., 1975 r.] u nokaszano, uro 0apuyeckue Kod(PGUIMEHTh HAKIIOHOMEPOB JTOCTUT AU
0,01 cex. nyru/mbap. Ha pucynke 53, a npuBeieHbI KpUBbIE MMOKa3aHUI HaKJIOHOMEPOB
u Oaporpada 3a nepuoa ¢ 6 4 08.04 1o 6 u 13.04.1974 r., KOTOpPbHIE CBUAETEIBCTBYIOT O
BIMSIHUM W3MEHEHUU aTMOC(EepHOro AaBICHUS Ha TMOKA3aHUs Te€PMETU3UPOBAHHBIX
HAKJIOHOMEPOB.

C menslo  ompeaeneHuss — BAUSHHUS ~— aTMOc(epHOro  JaBleHUs,  Ha
HET€pPMETU3UPOBAHHBIE HAKIOHOMEPHI, YCTAaHOBJIEHHBIE B IITOJbHE HAKIIOHOMEPHI
Obun  pasrepmerusupoBanHbl. Ha pucynke 530 mnpuBefeHbl KpUBbIE TTOKa3aHUU
HaKJIOHOMEpOB U Oaporpada 3a mepuoa ¢ 6 4 25.05 mo 6 u 29.05.1974 r. Ilepenansl
aTMOCc(EepHOro AaBJEHUS 3a ATOT MEPUOA ObLIM TOTO K€ MOPS/IKa, YTO U B OMBITE C
FEPMETU3UPOBAHHBIMA  HAKJIOHOMEpPAMHM, OJHAKO UWX BIHMSHHAE Ha TOKa3aHUA
HaKJIOHOMEPOB MaJio 3aMETHO.

CretyeT OTMETHTB, YTO BCE HAKIOHOMEPHI PETUCTPUPYIOT HNPHUINBHBIE HAKJIOHBI.
3HaUUTENbHBIA  Apeil)  HYJbIYHKTa  HAKJIOHOMEPOB, MO-BUJIUMOMY,  BBI3BaH

MECXaHUYCCKUM BOBHCﬁCTBHCM Ha HAKJIOHOMCPBI BO BPEMA HUX PA3rCpMETHU3AIHH. OTka3
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OT TICPMCTU3AlIMU HAKIIOHOMCPOB MOKCT IIO3BOJIMTH 3HAYUTCIBHO YIIPOCTHUTbL HX

KOHCTPYKIIHIO.
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Pucynok 53 - Ilokazanus repMETU3UPOBAHHBIX HAKJIOHOMEPOB (@) ¥ pa3repMeTU3UPOBAHHBIX ()
HAKJIOHOMEPOB U O6aporpada.

PacueTsl mOKa3bIBAIOT, YTO UCKAXKEHUS pa3repMETU3UPOBAHHBIX HAKIIOHOMEPOB 32
cyeT Bapualui arMoc(hepHOro JaBieHus He MOryT ObITh Oosbie 0,01 m-cek. gyru/mbap
[A.I'. U'pumgueB u ap., 1975 r.]. OgHako npu pazrepMeTru3alii HakJIOHOMEpP HEOOXO0IMMO
CHA0XaTh YCTPOMUCTBOM, MPEIOXPAHIIONINM OT MPOHUKHOBEHUS BJIard BHYTPb MpUOOpa.
[Ipu 3TOM clieryeT yuuThIBaTh BOBMOXKHOE BO3/ICMCTBUE BUXPEBBIX MOTOKOB BO3/yXa Ha
MasTHHUK IprOopa nMpu U3MEHEHUSIX aTMOC(EPHOTO JaBICHUSI.

B xBapuieBoM Hakinonomepe HK-2 Oblia nperycMoTpeHa JONMOJHUTEIbHAS KaMepa,
FePMETUYHO COEJMHEHHAsi ¢ KOPITyCOM HAKJIOHOMEpa U COOOIIAIONIAsCs ¢ BHYTPEHHUM
00BbEMOM KOpIyca MOCpPeACTBOM oOTBepcTus nuamerpoMm 10 mMM. BHyTpeHHuit oobem
kamepbl coctaBiger 0,1 BHyTpeHHEro oObema KOpIlyca HAaKJIOHOMEpa, ITHO KaMephl

M3rOTOBIICHO W3 3nmactuuHo pesunbl [.I. I'pupnes, 1990 r.]. IIpm momomu 3Toro
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HaKJIOHOMEpPA MPOBOAWIMCH UCCIECAOBAHUS TMHAMUKU 3€MHOU MOBEPXHOCTH B ['apme ¢
1IEJIbIO TMIOMCKA MPeABECTHUKOB 3emiieTpsicennit [[1.I°. 'puaneB u ap., 1991 r., 1992 r.].
KoHcTpyknmss wyBcTBHTENBHOM cucTeMbl HakiaoHoMepa HK-2 mpuBenena Ha
pucynke 54. Ha kBapueBoMm cTepkHE |, KECTKO CKPEIVIEHHBIM C OCHOBaHUEM
HaKJIOHOMEpA, MpPU IMOMOIIM KOHMYECKOIO IMEpeKnMa 2 3aKpEIUICH BEPXHUM KOHEIl
MOHTQKHOW paMKHU 3, B KOTOPOH Ha HUTAX 4, 5 moaBemeH MasTHUK 6 ¢ 3epkaiiom 7. C
HIDKHUM KOHILIOM PaMKH 3 CBSI3aH OJWH KOHEL MPY>KHUHBI 8, BTOPOM KOHEL] KOTOPOU

CBSI3aH C MUKPOMETPOM 9.

/
! J
15 I’ ’/, 9

Pucynok 54 - Haknonomep HK-2.

Ha u3BecTHOM pacctosHum oT 3epkana 7 u nuddepeHunanibHoro GoTodieMeHTa
15 pa3MmenieHo nONMOMHUTENBHOE 3epKaIO 10, )KECTKO 3aKpEIIEHHOE HAa BEPTUKAIBHO
pacnosioxkernHoit ocu 11. C ocbro 11 KecTko CBA3aH OJWH KOHEL MOBOPOTHOTO pblyara
12 u3BeCTHOUN INIMHBI, BTOPOW KOHEI] KOTOPOro CBsizaH ¢ MukpomerpoM 13. CBeToBOM
MOTOK ocBeTutenNs 14, mocnenoBaTenbHO OTpaxkasch oT 3epkana 7 u 10, dokycupyercs
B cpeaHelt yactu auddepeHnuaibHoro GotodaeMenTa 15, B ienb KOTOporo moaKII0YeH
peructpatop 16. Beeaenue B koHcTpyKkuuio HakiioHoMepa HK-2 moBopoTHoro 3epkana
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10 ¢ ocero 11, peryara 12 m mukpomerpa 13 mo3BoisieT ONpenesTh MPUBEICHHYIO
JUIMHY MasiTHHMKa, MacimTad 3amnucu, KodPpGUiueHT (HOoTOIIEKTPUUECKOrO0 YCUIICHUS U
CTAOMIBHOCTh YYBCTBUTEIHHOCTH ()OTODIIEKTPUUECKOTO YCTPOICTBA.

Jlns  ympaBnenust MukpomeTrpamu HakiaoHomepa HK-2 6wuio  paspaborano
YCTPOMCTBO JUCTAHIIMOHHOTO YyIOpPaBJIEHUS U ONpeAesieHHs Maciitada 3alucu
HaknoHomepa [[.I'. I'punnes, 1980 r., 1981r.].

UccnenoBanusi  KBaplUEBBIX HAKIOHOMEPOB TPU  Pa3IMYHBIX  MEPHOJAX
COOCTBEHHBIX KOJ€OaHUNW WX MAATHUKOB I[IOKa3ald, YTO YBEJIMYECHHE MEpHOJia
COOCTBEHHBIX KOJ€OaHUN MasiTHUKA HE MPUBOAUT K JIpely HYyJIbITYHKTa HAKJIOHOMEDA.
DTO MO3BOJSIET MPOBOAUTH HAOIIOACHUSI MPWJIMBHBIX HAKJIOHOB 36MHON MOBEPXHOCTH
npu OOJNBIIMX MEpUOAaX COOCTBEHHBIX KOJeOaHUW MasTHHKA HakjioHoMmepa. OaHako
npu OOJBIINX MEepUoaax KojieOaHUM MasiTHUKA YTOJl MEXAY OChIO BpallleHUs MasTHUKA
1 OTBECHOW JMHUEW OYEHb Mall, TO3TOMY HAKJIOHBI 36MHON MOBEPXHOCTH B a3UMYTE
OCH MasiTHUKa OyAyT IPUBOAUTH K 3HAYUTEIbHBIM U3MEHEHUSIM MEePUOJia COOCTBEHHBIX
KoJie0aHUM MasTHHKAa M, CJEJO0BaTebHO, K HM3MEHEHUI0 MaciuTada 3alucu
HakKJIOHOMepa. Bocnonb3yeMcsi U3BECTHBIM BBIPAXKEHUEM ISl MEepUoJia COOCTBEHHBIX

kosieOanuii masitHuka [I1. Menbxuop, 1968 r.]:

T=2rx /; ,
gsin(L+/l)

rae n=3.14159....; | —npuBeneHHas JMHA MasTHUKA, CM; g€ — YCKOPEHUE CUIIbI
TsDKecTH, 981 CM/CZ; ¢ — YTOJI MEX]Ty OChIO BpaIlleHUSI MASTHUKA U OTBECHOW JIMHUECH; A
— Ko3(phULIMEHT, 3aBUCSIIUN OT YIPYTro CHIIbI HUTEH MOJIBECa MAATHHKA.

[lpumem sin  (\+tA)=x, Torma T =2ﬂ\/l/Tgx. YuursiBasg, 4YTO yTrJIOBas
YyBCTBHUTEILHOCTh HAKJIOHOMEpa NPOMNOPIHOHATFHA 77, paccuyuTacM H3MEHEHUE
YyBCTBUTEJIBHOCTH HAKJIOHOMEpA, KAK OTHOIICHUE MAATHUKA B MPUPAMICHUSAX I
MPUBEJEHHON JJIMHBI MaATHHKA |=7 cM (MasTHUK Menbxuopa), pa3iHYHbIX X H
m3MeHeHut x ot 0,04 cex. myru (IBoMHas aMIUIUTyAa MPUIMBHOIO HAKJIOHA 3€MHOM

MOBEPXHOCTU) N0 1-2 cek. Iyru (IBOWHAs aMIUIMTYJa TEMIIEpaTypHBIX HAKJIOHOB Ha
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rinyoune 1-1,5 M oT 3eMHOI MOBepXHOCTH). Pe3yapTaThl 3TUX pacdyeToB MPUBEIICHBI B
tabnuua 11, u3 KOTOpPOMl BHUIHO, YTO CYTOYHbIE WM3MEHEHHUSI YYBCTBUTEIHLHOCTH
HAKJIOHOMEPOB, UMEIOITUX MEPUO]] COOCTBEHHBIX KoJiebaHui MasTHUKOB 151, 108 u 76 ¢
TOJBKO 32 CYET NMPUIMBHBIX HAKIOHOB B a3UMYTE OCHM MAaATHUKA HAKIIOHOMEpPA MOTYT

nocturats 17; 0,8 1 0,4 %, COOTBETCTBEHHO.

Tabmuua 11 - CyTouHble HW3MEHEHUSI UYBCTBUTEJIBHOCTHM HAKJIOHOMEpa W3-3a

IMPHUJIIMBHBIX U TCMIICPATYPHBIX HAKIIOHOB B a3UMYTC OCHU MAsATHHKA, IMIPHU PA3JIMYHBIX X

[

T? =47° —
&x
X 5 T12 .
CceK. TyTu pax. 10° T ¢ T,c Ak = = 100%
2,56 12,41 22699,536 150,664 —
3,00 14,54 19376,226 139,191 17,164
3,56 17,26 16321,046 127,754 39,081
4,56 22,11 12740,898 112,876 78,163
5,00 2424 11621,338 107,802 -
5,04 24,44 11526,238 107,360 0,825
6,00 29.09 9683,783 98,406 20,008
7,00 33,94 8299,978 91,104 40,016
10,00 48,48 5810,669 76,228 -
10,04 48,68 5786,796 76,071 0,412
11,00 53,33 5282,228 72,679 10,004
12,00 58,18 4841,891 69,584 20,008
250,00 1212,02 232,423 15,245 —
250,04 1212,22 232,385 15,244 0,016
251,00 1216,87 231,496 15,215 0,400
252,00 1221,72 230,578 15,185 0,800
580,00 2811,89 100,182 10,009 -
580,04 2812,22 100,175 10,008 0,007
581,00 2816,74 100,010 10,000 0,172
582,00 2821,59 99,838 9,992 0,345
900,00 4363,29 64,562 8,035 -
900,04 4363,49 64,559 8,035 0,005
901,00 4368,14 64,490 8,030 0,112
902,00 4372,99 64,418 8,026 0,224
1600,00 7756,96 36,361 6,026 -
1600,04 7757,16 36,315 6,026 0,003
1601,00 7761,81 36,293 6,024 0,063
1602,00 7766,66 36,271 6,022 0,124
850,00 4120,88 68,359 8,268 339,98
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Pucynok 55 - HakiioHOMEp CO CTaOMIN3UPOBAHHBIM MEPHOJOM COOCTBEHHBIX
KOJICOAHUH MasATHUKA.

CyTO4yHBIE W3MEHEHHS YYyBCTBUTEJIBHOCTM JTHUX HAKJIOHOMEPOB 3a CUET
TEMIEPATYPHBIX HAKJIOHOB B a3UMYTE OCH MAasiTHUKA HAKJIOHOMEPA MOTYT JOCTUTaTh /8,
40 u 20%, coorBeTcTBeHHO. PacueTbl mOKa3bIBAIOT, YTO K pe3yJbTaTaM HaOIIOJCHUM,
MOJIYYEHHBIM MPY MTOMOIIHU JUTHHHOTIEPUOAHBIX HAKIIOHOMEPOB, HEOOXOIUMO OTHOCUTHCS
C YY4E€TOM BO3MOXKHBIX UCKA)KEHUH 32 CUET HAKJIOHOB B a3UMYTE OCH MAasITHHKA KakK IMpHU
UCCIEOBAHUM  MPWIMBHBIX HAKJIOHOB, TaK MW TMpU TMOUCKE TMPEJBECTHUKOB
3EeMJICTPSICEHHUI.

Hakiionomepsl ¢ nepuosamMu cOOCTBEHHBIX KOJIEOaHUNM MAasTHUKOB OT 6 110 15 ¢
MMEIOT CYTOYHBIE M3MEHEHHS YYBCTBUTEIBHOCTH 33 CUET HAKJIOHOB B a3UMyTE€ OCHU
MasiTHUKa Ha OJUH-IBAa TMOpPSJKAa MEHbIIE, Ye€M W3MEHEHHUS YYBCTBUTEIBHOCTH
JUTMHHOTIEPUOHBIX HAKIIOHOMEPOB.

Ksapuessie Hakiionomepsl HK npu peructpannui mpuauBHBIX HAKIOHOB MMEIOT
nepuoJibl COOCTBEHHBIX KojeOaHuil MadaTHHKOB mpsaka 10c. CyTouHble M3MEHEHUS
YyBCTBUTEIIBHOCTA HAKIIOHOMEpPA 3a CYET NPUIMBHBIX HAKJIOHOB B a3UMYyTE OCHU
MasTHuKa He npeBbimaroT 0,007%, a u3MEHEeHHsT 4YyBCTBUTEIBHOCTH 33 CYET

TeMmepaTypHbIX HakiIoHOB He Oonee 0,345%. Ilpu peructpanuu HaKJIOHOB 3€MHOM
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MMOBEPXHOCTU C LIEJBbI0 MOUCKA MPEIBECTHUKOB 3eMIIeTpsiceHHiI HakinoHomepam HK
3a/laeTcsl TEPUOJ COOCTBEHHBIX KOJ€OaHUN MasTHHKAa He Oojiee 6 €, MOITOMY
W3MEHEHHUSI YYBCTBUTEIBHOCTH 3a CUET TEMIIEPATYPHBIX HAKIOHOB B a3UMyT€ OCHU
MasiTHUKA Ha rmyoune 1-1,5 m "He 6omnee 0,124%.

TouHOCTh HAOIOIEHUI B 3HAUUTEIHHOM CTETIEHU ONpPENEseTcs CTaOUIbHOCTHIO
nepuoga coOCTBEHHBIX KojeOaHuW MasTHUKA. [1lo3TOMy mpencTaBisieT HECOMHEHHBIM
MHTEepeC pa3paboTka KOHCTPYKIMU HaKJIOHOMEpa, oOecreduBaroniell CcTaOUIbHOCTD
nepuoga COOCTBEHHBIX KojeOaHui MasiTHUKa. OJgHa M3 TaKUX KOHCTPYKIHMA
HakjgoHOMepa Obna paspadorana JI.I'. I'pumneBeim [[.I'. I'puaneB u ap., 1980 r.].
KoncTpykuusi 3TOro HakiaoHomepa IOKa3aHa Ha puc. 6. HaknoHomep couaepxur
YyBCTBUTEIIbHYIO CHCTEMY, COCTOSIIYIO M3 PaMKH noaseca 1, B KOTOpOM Ha yHpyrux
HUTSX 2, 3 NOABEIICH MASITHUK 4 C METAIUIMYECKUM 3KPAaHOM S5, B KOTOPOM BBIITOJIHEHO
MPAMOYTOJIBHOE OTBEPCTUE 6; TOMOIHUTEIBHYIO PaMKy 7 C IByMs TOPU30HTAIbHBIMU
(8, 9) u nByms BeptukaibHbiMu (10, 11), pacrnonoxeHHBIMU B OJHOM BEPTUKAIBHOU
IJIOCKOCTA YIPYTHUMHM HUTSIMH, Ha KOTOPBIX IOJBEIICH BEPXHHUI KOHEN paMku 1;
BTYJKY 12, B KOTOpPOH JKE€CTKO 3aKpeIuleHa pamka 7; MpoTuBoBec 13, cocTosmui u3
pplyara, JKE€CTKO CKPEIUIEHHOTO C HI)KHUM KOHIOM paMKu 1, MeTaJuIM4ecKOou
pe3b00BOM BTYJIKM, HAaCaKEHHOW Ha pblYar M JBYX METAIUIMYECKHX TaeK, KOTOPhIC
MOTYT CMeENIaThCs MO pe3b00BOM BTyJIKE; (POTO’NEKTpUUECKUN TMpeoOdpa3oBaTelb,
cocrosAmnii w3 cBeroauona 14 mnpsMoyrombHOro otBepctuss 6 DdKkpaHa S5 U
muddepenmanbHoro  potosnementa 15; peructpatop 16, TOAKIIOYEHHBIM K
¢otoanementy 15. KoOHCTpyKIuss  4YyBCTBUTEIBHOM  CHCTEMBI  HAKJIOHOMEpa
otHocutenbHO HUTeH 8, 9 u 10, 11 mpexacrasisier coO0l BEpTUKAIBHBIA MasiTHUK, [IEHTP
TSXKECTU KOTOPOTO Bcerja OyJIeT HaXOAUTCS B BEPTUKAIBHOM TUIOCKOCTH, MPOXOASIIEH
yepes HATH 8, 9. Hutm 8, 9 mo3BOMSIOT 3TOMy MasATHHMKY BpamlaTbCsi TOJBKO B
BEPTHUKAJIBbHOM IUIOCKOCTH, MNApaUIeIbHOM OCH MAasSTHUKA YYBCTBUTEIBHOW CHUCTEMBI
HakinoHoMmepa. Hutm 10, 11 cHumaroT ¢ Huteld 8§, 9 ckanpIBalOIIME HArpy3KH,
CO3/1aBa€MbIE KOHCTPYKIHUEW YYBCTBUTEJIBHON CHCTEMBI HAKIOHOMEPA M HCKIIOYAOT
BO3MOKHOCTh OOphiBa HHUTEH 8, 9 BO BpeMsl TPaHCIOPTUPOBKH HAKIOHOMEpA.

CMCHIGHI/IGM rack IIPOTHUBOBCCA 13 MOXXHO HM3MEHUTH IIOJIOKEHUE OCHTPA TSKCCTHU
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KOHCTPYKIIMA YYBCTBUTEJIIBHOW CHUCTEMBbI HAKJIOHOMEpPA, Yol MEXKIYy BEPTUKAIBIO U
OCBIO BpAIllCHUs] MAsITHUKA YyBCTBUTEIILHON CUCTEMBI, T.€. 33J]aTh MEPUO] COOCTBEHHBIX
KoJeOaHuil MasTHUKA (Y4yBCTBUTEIBHOCTh HakioHOMepa). Brymka 12 kecTko
COCJIMHSIETCS C OCHOBaHHEM MPHOOpa (Ha YepTekKe HE IMOKA3aHO).

[Ipn HakOHAX 3€MHOM MOBEPXHOCTH B a3UMyT€ OCH MAaATHUKA YTrOoJd MEXIY
OTBECHOM JIMHUEW U OChIO BpAIlEHUS] MAasiTHUKA YYBCTBUTEIBHOW CHUCTEMBI OCTAaeTCs
HEU3MEHHBIM, TaK KaK paMKa IoJiBeca MAasTHUKA OTKIOHSAETCS Ha BEIUYHUHY,
COOTBETCTBYIOIIYI0 HAKJIOHY 3€MHON TOBEPXHOCTU B JaHHOM a3umyte. llepuon
COOCTBEHHBIX KOJIEOAHUN MasATHHKAa OCTaeTCi IMpPU ITOM TIOCTOSHHBIM, a
CJIeI0BATEIbHO, U UYBCTBUTEILHOCTh HAKJIOHOMEPA TAKkKE OyIET MOCTOSHHOM.

HcnbiTanus 3TOro HakJIOHOMEpa MPOBOAMIMCH HAa TPAaBUMETPUUYECKOM CTAHIUU
«Kpacnas Ilaxpay NP3 AH CCCP. IIpubop ycTaHaBiuBajicsi Ha HAKJIOHOMEPHYIO
IUIUTYy, TpU TMepuojie COOCTBEHHBIX KOJeOaHUM MasiTHUKAa HakjgoHomepa 15 c.

3a/laBaJIMCh HAKJIOHBI IJIMTHI B a3UMYTE€ OCH MAasATHUKA HAKJIOHOMEpA HA YIJbI 3, OO0

+10 wmun. nyru. [lpu 3TOoM ompenensauch NEpUOAbl COOCTBEHHBIX KOJeOaHUU
MasTHHUKA. CIeayeT OTMETUTh, YTO YIOJI HAKJIIOHA TJIUTHI ITPY UCIIBITAHUU HAKJIOHOMEpa
3a/aBajcs, Mo KpaHeW Mepe, Ha JBa MopsakKa OOJbIIe TeMIEPaTypHBIX U Ha YEThIPE
nopsiika OOJIbIlle TPUIUBHBIX HAKIOHOB 3E€MHOM MMOBEPXHOCTU. Pe3ynbTarhl 3THX
UCIIBITAHUM MpUBEEHbI B Ta0uie 12.

Kak BugHO M3 TaOnMIBI, TPU HAKIOHE OCHOBAHMS HAKIOHOMEpa B a3UMYyTE OCHU

MasiTHUKA Ha yribl ¢, A0 +10 MuUH. Ayrd nepuoj cOOCTBEHHBIX KOJIEOaHW MasTHUKA

OCTaEeTCsl MOCTOSIHHBIM C TOYHOCTBIO OMPE/IEIICHUS €r0 IIPU MOMOIIU CEKYHIOMEDPA.

B u3BecTHBIX HAKJIOHOMEpAX MPU HAKIOHE OCHOBAaHMS MpHOOpa B a3UMyTE OCHU
MasTHUKAa Ha +250 ceK. Iyru 4yBCTBUTEIBHOCTh HAKIOHOMEpa craja Obl OECKOHEYHO
Oonpinoi (Tabmuna 11), a mpu HaAKIOHE OCHOBaHMS HakJIoHOMepa Ha -600 cek. nyru
YyBCTBUTEIBHOCTh YMEHBIITWIOCH Obl B 3.4 pa3a M0 CPaBHEHUIO C UYBCTBUTEIBHOCTHIO
HAKJIIOHOMEpA, TEpPHoJl KoyseOaHW MasTHHKA KOTOporo paeeH 15 c¢ (tabmuma 12,

TIOCTICAHSS CTPOKA).
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Tabmuua 12 - Pe3ynbTaTsl onpeneneHust 7 Ipu pa3InyHbIX ¢, .

Y, , CEK. IyTH T, c Y, , CEK. IyTH T, c
0 14,95 0 14,96

+ 200 14,94 - 200 14,95

+ 400 14,97 - 400 14,95

+ 600 14,93 - 600 14,94

Takum 00pa3om, onucaHHash KOHCTPYKIUS HAKIIOHOMEPA 00ECTIEUMBAET BHICOKYIO
CTa0MJILHOCTh TIEpHOJa COOCTBEHHBIX KOJeOaHWM MasTHHKA, a CJIeJI0BaTelIbHO, U
CTaOMJIBHOCTh YYBCTBUTEIHLHOCTH HAKJIIOHOMEDA.

YcerpolicTBa ISl 3TaJOHUPOBAHUSA TPABUMETPA W HAKJIOHOMEpA IMPHU MOMOIIU
CMEIICHUS LIEHTpa TSKECTH MAATHUKA HENPUMEHHMBI B CIIy4ae TOPU30HTAJIbHBIX
MAasITHUKOB, TaK KAaK OTKJIOHEHHE MAasTHHUKA MPU CMEIICHWHU €ro IEHTpPa TSIKECTH Ha
HEU3MEHHOE PACCTOSHHE OYJIET MOCTOSHHBIM MPU PA3TUYHBIX MEPUOAAX COOCTBEHHBIX
Kojie0aHui MasTHUKA. TeM He MeHee, U TOPU3OHTAIbHbIE MASTHUKU MOXKHO
ATAJOHUPOBATh CMEIICHUEM IIEHTpPa TSDKECTH, HO B JAHHOM CiIy4yae HEOOXOJMMO
CMEIIATh HE LIEHTP TSHKECTU MASTHHUKA, & LEHTP TSIKECTH PAaMKHU IMOJBECA MAasTHUKA.
Onna U3 Takux KOHCTPYKIMU OblIa pazpaboTaHa u ucnbiTana aBTopoM [J.I. I'puanes,
1981r., 1985 r.].

Ha pucynke 56 mpexacrtaBiieHa cxema HAKIOHOMEpA C YCTPOMCTBOM ISl €T0
ATAJIOHUPOBAHUS NPU MOMOILIHM CMEIICHUS LIEHTPA TSHKECTH PAMKHU MOJBECA MASITHUKA.
K ocHoBanuio | HakioHOMEpa MpHU MNOMONIIM JBYX KOHUYECKHX MEPEKUMOB 2, 3
Kpenurcsl pamka 4 moaBeca MasTHUKAa 5 HakioHOMepa. K HmkHeMy KOHIy pamku 4
KECTKO KPENUTCS paMKa 6 ¢ ynpyruMu HUTSAMH 7, 8 mapaJuieIbHO OCH MaiTHUKA 5. Ha
HUTSX 7, 8 MEPHIEHAMKYISIPHO OCH MAasATHUKA MOJBENIEH NEPMETUYHBIA Kanmwuisip 9 B
1eHTpe ero macc. B kammusipe 9 pasmenieH Metaummdeckui mapuk 10. Ha koHmax
Kanwusipa 9 3akperieHsl aBa  crepxkHs 11, 12 U3 MarHuTtHOro Marepuana,
pacrnonoxeHHble BepTukanbHO. [Io ocu crepxuen 11, 12 pacnonoxens! conenonast 13,
14, xecTKO CBSI3aHHBIE C OCHOBaHMEM HakiaoHoMepa. CosieHouawl 13, 14 coequHeHBI €

IIyJIbTOM ynIpaBieHus 15.
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YerpoiictBo pabotaer cienyromumM oopaszom. Ha 1-2 ¢ monmaercs 31eKTpudecKuit
TOK B COJICHOWJI, B CTOPOHY KOTOPOTO HEOOXOJWMO CMECTHTh MIApUK B KaMWIUIAPE.
CrepKeHb BTATHBACTCA B COJCHOMJ, TPH OTOM KaNWLIAP HAKJIOHAETCS B
MPOTUBOTIONOKHYIO HAYaIhbHOMY IIOJIO)KCHHIO CTOPOHY M IIapUK TEpPeKaThIBaeTCS
JpyToi KOoHel Kamwuisipa. M XOTsS SJEKTPUYECKHd TOK BBIKIIIOUASTCS, KAlWJUIAP IO
BO3JICHCTBHEM IIIapHKa OCTACTCSI B TOM K€ ITOJIOKCHHUHU, OOecIieuyuBas TEM CaMbIM

CMCHICHUC HIapHKa Ha ITOCTOSHHYIO BCIIMYNHY.

Pucynok 56 - YcTpoilcTBO 1J1s1 3TaJIOHMPOBAHUS HAKIIOHOMEPA CMEIIEHNEM LIEHTPa Macc
MOHTaXHOU paMKH.

HpI/I CMCIICHNHN ITIapHuKa HM3MCHACTCA IIOJIOKCHHC LCHTPAa MACC paMKH IIOABECA
MasTHHKA, YTO IIPUBOJAUT K €C HAKJIIOHY. Hakmon PaMKH BBI3BIBACT CMCIICHUC MAasATHHKA,
a, CJIICA0BATC/IIbHO, U CMCHICHHC 3allMCHM Ha PCrucTporpamMmme. [Io BenuuuHE CMEILICHMS
3allMC Ha PCTUCTPOraMmMce, 3HAd BCIMYMHY HAKJIOHA paMKW II0oABECA MAsATHHKA
HAKJIOHOMEpaA, 3a/laBACMYI0 CMCHICHUECM IIIapuKa U3 OJHOI'O B I[perﬁ KOHCL KaIlWJrIpa,
OIpCaACIIAIOT MacmTad 3ammcu HAKJIOHOMCpaA. BGJ’II/I‘II/IHY HAKJIOHa paMKH I10ABECa
MasiITHUKA, 3a1aBACMYI0 CMCIICHUECM IIapuKa, OIPCAC/IAIOT IIPU IMMOMOIIH BBICOKOTOUYHOM

HaKHOHOMepHOﬁ IUIMTBI. DJTa BEJIMYMHA HAKJIOHA 6yz[eT 3aBUCCTh OT KCCTKOCTH
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KOHUYECKHX TMEPEKUMOB, JUIMHBI PAMKH MOABECA HAKIIOHOMEpPA, Beca IIapUKa U JJIMHBI
Kanwuisipa. Tak Kak 3JEKTpUYECKUA TOK B LEMb COJICHOW 1A MOJAETCs Bcero Ha 1-2 ¢, 1o
TEMIEPATYPHBIA PEXKUM HAKIIOHOMEpAa HE MU3MEHMTCS, a CIEAOBATEIbHO, HE BOSHUKHYT
TEMIIEpaTypHblE MCKaXXEHHS B TMOKa3aHUSAX HAKJIOHOMEpa MpU KaauOpOBKEe Maciitada
3anucu. He TpeOyercs BbICOKasi CTaOMIBHOCTh JJIEKTPUUECKOTO TOKA, MOJABAEMOTO B
LIETIb COJICHOW/IA, YTEUYKU TOKA B IIEMU COJICHOUAA TAKKE HECYIIECTBEHHBI.

Ha rpaBumerpuueckoii crtanuuu «Kpachas Ilaxpay NP3 AH CCCP Obuin
W3rOTOBJIEHBI JIBa KBAapLEBBIX HAKJIOHOMEPA C OMNMUCAHHBIM YCTPOWCTBOM A
ATAJIOHUPOBAaHUs. BennunHbl HAKIOHOB PaMOK MOJBECA MAaATHUKOB HAKIOHOMEPOB

BCJIICACTBUC CMCHICHU IMAPUKOB B KallMJIJIAAPaxX COCTAaBUIIN:

y, =0,1530+0,0001 cek. nyru; y, = 0,0831+0,0001 cek. nyru.

To4yHOCTP OmNpeneneHrus] BEIWYMHBI HAKJIOHA paMKH I[IOJBECA MAasTHUKA
HAKJIOHOMEpA OYE€Hb BBICOKAS U JUMHUTHUPYETCS TOYHOCTBIO OTCUETOB MO MHUKPOMETPY
HAKJIOHOMEPHOW IUINTHI U IIKAJIE UHAUKATOPHOI'O pErHCTpaTopa.

Hakmonomep A.E. OctpoBckoro [196]1 r1.] wumMmeer ycCTpoMCTBO 1A
AJIEKTPOMArHUTHOTO YIPABJIEHUS W 3TAJOHUPOBAHMS, COCTOSIIIEE M3 JBYX KaTyIIEK
MEIHOTO TMPOBOJA, CKPEIUICHHBIX C MAaSTHUKOM, OJHAa W3 KOTOPBIX CIYXKUT A
MPUBEICHUS] MasiTHUKA B pabouee MOJIOKEHHE, BTOpasi — /I ONpeesieHus] MaciiTada
3alrCcH HaKJIOHOMepa. KaTymku pa3MenieHsl B MoJie€ MOCTOSIHHOTO MAarHUTa.

I'punneBsiM  JI.I. Obul pa3paboTaH W HUCHBITAH KBApIEBBI HAKIOHOMED,
VIPaBICHHE W  JTAJIOHUPOBAHUE  KOTOPOrO  MPOMU3BOJATCA  MPU  MOMOIIH
ANIEKTPOMArHUTHOM CWIbl. [IpuHIMIHAANBHAS CXeMa 3TOr0 HAKJIOHOMEpa IMPHUBEICHA HA
pucyHok 57. B pamke 1, )eCTKO CKpPEIJIEHHOM C OCHOBAaHHEM HAKJIOHOMEpPA, Ha YIIPYTUX
HUTAX 2 TOJIBEIICH MAasITHUK 3 ¢ KaTYIIKOW 4 U 3KpaHOM 5 ¢ IIPSIMOYTOJIbHBIM OTBEPCTHUEM
o LEeHTpy 3KpaHa. C OIHOM CTOPOHBI 3KpaHa CHUMMETPHUYHO OTBEPCTHUIO HAXOIUTCS
ceeronuon 6, ¢ apyrod — nuddepeHnmanbabii poTrodsieMeHT 7, B UMb KOTOPOIo
BKJIIOUEH peructparop 8. C kaTymkoi 4 CBS3aHbl TOKONOABOABI 9, ynmpyrue MOMEHTBI

KOTOPBIX PAaBHBI U HAMPABJIEHBI HABCTPEUY APYT IPYTY.
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PucyHoxk 57 - HakiioHOMED € 3JIEKTPOMAarHUTHBIM YIIPABICHUEM.

[TocpencTBOM TOKOMOABOAOB KaTyIIKa COCAWHEHA C IIyJbTOM YIIPABICHUS H
stanoHupoBanus 10. BHyTpr KaTylmku o €€ 0Cu pacioyiOKeH CTEPKHEBOM MOCTOSHHBIN
MarHuT 11. CBetonuona, GoTorNeMEHT U MarHUT MOHTUPYIOTCS Ha KBapleBod pamke 1.
O6moTka KaTymiku 4 COCTOMT M3 MeaHoro mnpooaa auamerpoM 0,05 mwm.
ComnpoTuBIIeHHE KAaTyHIEK ISl TPEX M3TOTOBICHHBIX HAKIIOHOMEPOB COCTaBWIO 46, 92 n
130 OM, BeTMYMHBI MArHUTHBIX MOMEHTOB MOCTOSIHHBIX MarHWTOB TaK)Xe Pa3IMYINCh.
DTAJIOHUPOBAHUE TPEX HAKIIOHOMEPOB HA HAKIOHOMEPHOM IUIUTE C LEIBIO ONPEACICHUS

HX SJICKTPOJMHAMHWYCCKUX ITIOCTOSAHHBIX q), AaJI0o CJICAYIOIHNEC PE3YyJIbTAThI:

@, = 0,2987 £ 0,0012 cex. myrn/ MKA;
@, =0,5568 = 0,0016 cek. myru/ MKA;
@, =0,8271 = 0,0015 cex. nyru/ MKA.

HaxnonomMep npenHa3zHavyeH i PErUCTPALIMM HAKIOHOB 3€MHOM MOBEPXHOCTH C
LEJIbI0 BBEJCHHUS MOMNMPAaBKM 3a HAKIOHBl B TOKA3aHUS NPUJIMBHBIX T'PAaBUMETPOB,
MOWCKA MPEIBECTHUKOB 3€MJIETPSCEHUM.

DIJIEKTPOMArHUTHOE YIPABICHUE U 3TAJIOHUPOBAHWE HAKIIOHOMEPA MPU MOMOIIU

KaTylIKH, BaerHJICHHOﬁ Ha MAajATHHKC HAKJIOHOMCPA, OBLIIO HE JydloiuM pPCUHICHUCM
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BOMPOCA JTAJIOHUPOBAHUS W YIPABICHUSA, TaK KakK, MpPU TaKOW KOHCTPYKLIHH C
MAsiITHUKOM COE€IWHSUIMChH JIBa YIPYTHX TOKOMOABOAA, KOTOPHIE MOIUIM IMPUBECTH K
npeiidy HyIbIyHKTa HaKlIoHOMepa. B coaBTopctBe ¢ cotpyanukamu M3MIUPAH 6bina
pa3paboTaHa HOBas KOHCTPYKIIMSI HAKJIOHOMEPAa, B KOTOpOH TIpU  TOMOIIU
AJIEKTPOMArHUTHOM CHUJIBl TAaKXK€ MPUMEHSETCA BJIEKTPOMATHUTHOE VYIIPABICHHE W
ATAJIOHUPOBAHUE, OJIHAKO OHA HE TPeOyeT TOKOMOJBOAOB K MAasTHHUKY HAKJIOHOMEpa
[B.H. bobpoB u nip., 1984 r.]. KoHCTpyKIIMsl 3TOr0 HAaKJIIOHOMEPA MPUBEJICHA HA PUCYHKE
58. B MoHTaxxHOU paMKe | Ha ynpyrux HUTAX 2, 3 MOABEIICH TOPU30HTAIbHBIA MasTHUK
4 ¢ 3epkaoM 5 W JAByMS WJACHTUYHBIMH CTEPKHEBBIMH, AHTUNAPATUICIIBHBIMU
MOCTOSIHHBIMM MarHutaMu 6, 7, KECTKO 3aKpEIUICHHbIMM TOPU30HTaJIbHO HA KOHIIE
MasTHHUKA 4 MIEPIICHIUKYJISIPHO €T0 OCH B OJHOUM BEPTUKAIBHOU INIOCKOCTU HA PACCTOSIHUH

He Oosiee 10 MM. IpyT OT Apyra.

[

1\ @)
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Pucynok 58 - HakioHOMeEp ¢ yCTpONCTBOM YIIPaBJICHUS U 3TaJOHUPOBAHMS.

Konmpr Marautra 6 pasMeineHsl B COJICHOMAAX 8, 9, JKECTKO CKPEIUICHHBIX C
MOHTQ)XHOM paMkoi | TakuMm 00pa3oM, 4TO MPU PA3OMKHYTOM LIEMM OHU COBIANAIOT C
LEHTPaMHU COJIEHOWJIOB, 4 OCh MArHHWTa COBMHAJAET C OCBhIO COJIEHOMAOB. Hakionomep
COJIEP’KUT (POTORIIEKTPUUECKUN TTpeoOpazoBatTeb, coCcTosIUN u3 ocBetutens 10, 3epkania

5 u nuddepenumansHoro ¢dotosnementa 11, MOAKIIOYEHHOrO K peructparopy 12.
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Conenouppl 8, 9 MOAKIIOYEHBI K OJIOKY YIPABICHHUSI, COCTOSIEMY U3 UCTOUHMKA MUTAHUS
13, mepexmrouarenss NOJAPHOCTH 14, marasmHa CONPOTUBIECHUWA 15 W 3€pKaabHOTO
MuKpoamiiepMerpa 16. HakimoHomep HE COAEPKUT TOKOIMOJBOJOB K UYBCTBUTEIBHOU
CUCTEME, TTOITOMY HCKIIIOYAETCSI BO3MOXKHOCTH Jipeiia HyJIbITyHKTa U 00€CIeUnBACTCS
JUHEWHOCTh MoKa3zaHuil mpuodopa. Pacctosnue Mexay MarHuTamMu He mpeBocxouT 10
MM, 4TO IMO3BOJISIET UCKJIKOYATh HE TOJIBKO BIIMSIHUE U3MEHEHUN BHEIIHErO MAarHUTHOIO
MOJIsl, HO U U3MEHEHUM TPaJMEHTOB BHEUIHETO MAarHUTHOIO MOJis. Pa3menieHrne KOHIIOB
MarHuTa B CpEJIHEM YacTh COJICHOMJOB OOECIEeUMBAECT JUHEHHYIO CBSI3b MEXKIY
BEJIMYMHOW OTKJIOHEHUSI MAasSTHUKA W BEJIWYMHOM TOKA B LEMU COJEHOUAOB. OTH
HAaKJIOHOMEpPHl HAIUIM [IMPOKOE TMPHUMEHECHHE B Halled CTpaHe, a TakKke
skciutyaTupyrorcest B benbrun u JlrokcemOypre, kyna J.I. I'punneB ObuT mpuriaiieH
Menbxuopom JUisi U3TOTOBJIEHUS NPELUU3HUOHHBI3 KBapLEBBIX HAKIOHOMEPOB €ro
KOHCTPYKIHHU.

B onHOM M3 KOHCTPYKIMI KBApLEBOIO0 HAKIOHOMEPA JUISl €r0 ATAJIOHUPOBAHUA U
yIpaBlieHUs] ObLIO MPUMEHEHO Mbe3okepamuueckoe ycrpoiictso [[.I'. I'punues u np.,
1990 r.]. KoHCTpyKIHs 3TOr0 HaKJIOHOMEpPA MOKa3aHa Ha puUcyHke 59. B MOHTaXHOU
paMke 1, )K€CTKO CBSI3aHHOM C OCHOBAaHHMEM HAKJIOHOMEpA MOCPEACTBOM KOHHUYECKOIO
nepexkuMa 7, Ha yOpyruX HUTAX 2, 3 TOABEUIEH TOPU30HTAIBHO PACIOI0KEHHBIN
MasTHUK 4. Ha cB0OOOIHOM KOHIIE MasTHUKA 3aKpeIuieHa TOpPU30HTAIBHO
pacMoJIOKEHHAsd METAJUIMYEeCKasl IUJIACTHHA 5 C MPSIMOYTOJBHBIM OTBEPCTHEM 6 MO
LEHTPY TUIACTUHBI 3.

C ogHOW CTOPOHBI IUIACTUHBI CHMMETPUYHO OTBEPCTUIO 6 HAXOIUTCS CBETOJIHMO
8, ¢ apyroit — nuddepenuunansHbeiii dpoTodrnemeHT 9. Cpetonuon u (HOTOIIEMEHT
KECTKO CBSI3aHbl C MOHTaXXHOU pamMKkod. CBeToauo MOAKIOYEH K 00Ky nuTtaHus 10,
BbIXO/ (oTodNeMeHTa moakiatoueH k peructparopy 11. Co cBOOOJHBIM KOHIIOM
MOHTQ)XHOM pPaMKH >KECTKO CBSI3aH OJWH KOHEI yIpyroro sjaeMeHTa 12, apyrou ero

KOHEI[ CBSA3aH C TOPIIOM CBOOOIHOTO KOHIIA MTb€30KEPaMHUECKOM MIacTUHBI 13.
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Pucynok 59 - HakiioHOMEp C Nbe30KepaMUYeCKUM OJIOKOM YIIPABICHHS U 3TaTOHUPOBAHMUS.

Bropoit  koHenm mmactuHbl 13 KecTKO  3akpersieH B maze 14
AJIEKTPOU3OSALMOHHON MOHTaxkHOM miatel 15. Ilmara 15 »xecTko 3akperieHa Ha
MOJBW)KHOM TIACTHUHE 16 yCTpoOiCTBa THNA <JIACTOYKWHA XBOCTa», HEMOABHM)KHAS
macTuHa 17 KOTOpPOTO JKECTKO CBsI3aHA C OCHOBAaHMEM HakJoHOMepa. [lepememienue
MOJIBM)KHOM TUIACTUHBI 16 OTHOCUTEIBHO HEMOABWXHOW TJIACTUHBI 17 MPOU3BOIUTCSA
MpA MNOMOIIM PEryaupoBOYHOro BuUHTA 18. CTomopeHuMe NOABMKHOW IIJIACTHHBI B
HEMOJABMKHOW MPOU3BOAUTCS Ipu nomomy BuHTA 19. [luranue mbe3okepaMUyuecKoOu
mIacTuHbl 13 ocymiectasieTca oT Ojoka nutanust 20 yepe3 AenuTenb HanpsikeHus 21,
nepeKyryaTeab 22 KOTOPOro 00ecleunBaeT N HaNpsSKEHUM Ha Mbe30KepaMUUYeCKOM
wiactuHe 13. B nens nutanus miacTuHbl 13 MOAKIIOYEH KOHTPOJBbHBIA BOJIBTMETp 23.
[Ipy momade HaNpsHKEHUS HA MbE30KEPAMUYECKYIO IUIACTUHY €€ JJIMHA U3MEHSACTCS
MPOMOPLUHUOHAIBHO BEJIMYMHE MOIABAEMOT0 HAMPSIKEHUS, UYTO NPUBOJIUT K OTKJIOHEHHIO
paMKH TOJABECA MAaATHUKA HA W3BECTHBIM YroJl @ OTHOCUTEIBHO KOHHUYECKOIO

nepexxkuma 7. Ha peructporpamMMe NpouCXOOUT CABUT 3allUCH HA BENIUYUHY Ay . Takum

o0Opasom, ornpeensieTcss MaciTad 3anucH B CEK. T/ MM.
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Onna u3 paspaborok JI.I'. I'pumHeBa mO3BOMSET OOECHEYUTH ITOCTOSHCTBO
MPUBEACHHON [IJIMHBI MAasTHUKA HAKJIIOHOMEpa ITyTEM BBEICHHS B YYBCTBUTEIBHYIO
CHUCTEMY YETBHIPEX BEPTUKAIBHBIX COOCHBIX YIPYTUX HUTEU MO OCH BPAILCHUS MasTHHUKA
[A.I'. bapaxoeB u np., 1987 r.]. KoHCTpyK1Msa 3TOr0 HaKJIOHOMEpPA MPUBEACHA HA PUC.
11. B moHTax)HOM paMKe | C TEXHOJIOTMYECKUMU CTEPKHAMH 2, 3, )KECTKO CKPEIJIEHHOU
C OCHOBAaHMEM HAKJIOHOMEpA, Ha YNPYTHMX HUTAX 4, 5 LEUIbHEPOBCKOrO IOJBECa U
BEPTHUKAJIBbHBIX HUTIX 6-9 moABEHIEH TOPU3OHTAIBHBIN MAasITHUK 10. OHA KOHIIBI HUTEN
6-9 )xecTkO coeauHeHbl ¢ Koapuamu 11, 12, npyrue mx KOHIBI — C TEXHOJIOTHYECKUMU
CTEpKHSIMHM, & HUTH 7/, § — C MaATHUKOM B TOYKE €ro MEPECEUCHUSI C OChIO0 BPALCHUS
uesbHepoBckoro mnonaseca. Kompma 11, 12 pacmosioxeHsl COOCHO HHUTIM 6-9 u
MEPICHIUKYJSIPHO Ocu MasTHuka. Hutm 4, 5 npoxomsaT depe3 Kojibla IO OCH
BEPTUKAJIHBIX HUTEH U 3aKPEIICHbI HA MAsiTHUKE U MOHTaXHOU paMKe TaKUM 00pa3om,
YTO KX OCh BpallleHUs 00pa3yeT C OChI0 BpallleHUs MasTHHKA Tymnou yroia. Ha konie
MasiTHUKa B BEPTHUKAJIbHOW IUIOCKOCTH 3aKPEIUIEH CTEepXKEHb 13, HAa BEpXHEH YacTu
KOTOPOTO TMEPINEHANKYISIPHO MAATHUKY >KECTKO 3aKPEIUICHBI JBA aHTHUIIAPAJUICIbHBIX
MOCTOSIHHBIX CTEPKHEBBIX MarHuTa 14 ¢ 0IMHAKOBHIMU MArHUTHBIMH MOMEHTAMH OJIOKa
ATaJOHUPOBAHUA W ympasieHUA. KOHIBI OJHOTO M3 MAarHWTOB Pa3MEIICHBI B KECTKO
CBSI3aHHBIX C MOHTQKHOM paMKOU coieHouiax 15 010ka MarHUTHOTO ATAJTOHUPOBAHUS U
ynpasieHus. Llenb coneHOWIOB MOAKIIIOYEHA K IyJbTy ynpasieHus 16. Ha HuwxHEn
4acTU CTEPKHS |3 NEepNEeHIUKYISIPHO MAsTHUKY >XECTKO 3aKPEIUIEH METAJUIMYECKUN
sKkpaH 17 ¢ mpsSMOYroibHBIM OTBEpCTHEM 18 MO LEHTPY dKpaHa (POTOIIEKTPUUECKOTO
npeoOpazoBarens. [lo ofHYy CTOpPOHY SKpaHa CHMMETPUYHO OTBEPCTUIO PACHOJIOXKEH
ceeronuon 19, mo  gpyryto —  nuddepeHnumanbHbiii - gotosnemeHt 20
(dboToanekTpuyeckoro mpeobOpazoBatens. Cperoguon U (HOTORIEMEHT  KECTKO
3aKperyIeHbl Ha MOHTaXXHOU pamke. Boixon ¢oTo3/ieMeHTa MOAKIIOUEH K PETUCTPATOPY
21. KoHcTpykuus mnoaseca MasiTHUKAa 00€CleYMBAaeT HEM3MEHHOCTh €ro NMPUBEIECHHON
JUTMHBI, YTO CIOCOOCTBYET MOBBIIICHUIO TOYHOCTH U3MEPEHUS.

B 1982 r. Op1 pa3paboTaH HaKJIOHOMEP C aHAJIOrOBO-IIU(POBOM 3aMHUCHIO
nokaszanui. s obecrieueHus 1u@poBoil 3amucy MOKa3aHUN HAKJIOHOMEpa Ha BBIXOJ

dboTosniemMenTa  mOAKIOYANcss  IUGPOBOM  BOJBTMETP, CHUTHAI C  KOTOPOTO
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PETUCTPUPOBAJICS BJIEKTPUUECKON ympaBisieMOl MalIMHKOW B mudpax. DIEeKTpOHHAS
CXeMa 3TOTO HakJIOHOMepa moJpoOHOo omucana B padore [[.I'. I'puanes, 3acumos,

1984 1.].

0)
Pucynok 60 — a)O0mmii Bu HaKJIOHOMEPA, YCTAHOBIIEHHOTO HA MOCTaMeHTe tabopatopuu Nel
CeBepokaBKka3ckoii reodusnueckoii odcepBatopun; 6) Hakimonomep co cTabuiIn3npoBaHHON
MPUBEACHHOM JUIMHON MasATHUKA.
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B mnacrosimee Bpems HakiioHomepbl cucteMbl J.I'. I'puaHeBa yCTaHOBIIEHBI HA
MOCTaMeHTaxX BO Bcex Jaboparopusax CeBepokaBKa3CKoM reou3nueckoi 1adopaTopuu.
OHu cHaOXeHbl NPEeIU3UOHHBIMU ycunuTeassMu U 24-paspsaaursmu ALIIL [{udpossie
JaHHbIE TepenaoTcs B HeHTp cOopa nHdopmarmu. [Ipubdopsl SABIAIOTCS YHUKAIBHBIMH,
M HX COBEPIICHCTBOBAHHE CBOJUTCA K OO0ECHEUEeHHI0 TpeOyeMbIX YCIOBHI
AKCIUTyaTally U METOANK 3TAIIOHUPOBAHHUS.

Cnenyer otmetuth, uto nocie pacnaga CCCP kBapueBble HAKIIOHOMEPHI Y HacC B

CTpaHe He 0OJIbIlle MPOU3BOISITCS.

3.1.1 MeTtoauka u pe3yabTaTbl 3TAJOHUPOBAHUA HAKJIOHOMEPOB

[Ipu pa3paboTke HaAKIOHOMEPOB HaubOOJee CYIIECTBEHHBIM SBIAETCS HX
ATaJOHUpOBaHUE. B TEpBBIX KOHCTPYKIHUSX KBapIUEBBIX HAKIOHOMEPOB A
yIOpaBlIE€HUSI U ATAJOHUPOBAHUS MPUMEHSUIACH YIpyras Cuia KBapLEBOU MPYKUHBI
[A.I'. I'punues, O.[. bynanmxe, 1974 r.]. Ilpu sToM cnocobe 1ieHa HeJICeHHS
MHKPOMETPA OTCUETHOT'O YCTPOUCTBA OMPEAEISIETCS B CEKYHIaxX Ayru. B mocneayrommx
pa3palboTKax sl TAJIOHUPOBAHUS MPUMEHSIICS CIIOCO0, MPU KOTOPOM YTroJl HAKJIOHA
paMKe MOJIBECa MASTHHKA 3aJaBAJICS CMEIICHUEM €€ LeHTpa TsokecTh. [Ipu takom
croco0e BEJMYMHBI HAKIOHOB paMku Obun moctosiHHbiMu [JI.I°. I'punnen, 1981 r.,
1985 r.]. YV HaKIOHOMEPOB, B KOTOPBIX [JIsi YHOPaBICHUS U STAJOHUPOBAHUS
MPUMEHAETCS JJIEKTPOJMHAMUYECKAs] CHJIA, OMNpPEAEIsAeTCs II€HAa MUKpoamIiepa B
CEeKyHJaX AYyTH.

Metonvka STAIOHUPOBAaHHS HAKIOHOMEpPOB oOauHakoBa. Hwuke nmaercs ee
OMMCaHWE MPUMEHUTEIBHO K HAKIOHOMEpaM C JJIEKTPOMArHUTHBIM YCTPOMCTBOM
ATaIOHUPOBAHUS.

Haxnonomep ycTaHaBIMBAETCSl Ha XOPOIIIO BHIBEPEHHYIO HAKIIOHOMEPHYIO IUTUTY
TakuM 00pa3oM, YTOOBI MasITHUK HAKJIOHOMEpa ObUT MapajliesieH OCH BPAIEHUS TIITUTHI.
B uenb coneHousoB OJ0oka yMNpaBieHUs U ITAJTOHUPOBAHUS MOJKIIOYAIOT Mara3uH

conpoTtuBiieHud P-33, Ha KOTOpOM 3aJal0T HAYAIBHOE COINPOTHUBIIEHUE, PABHOE

100000 Om.
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OT pa3nuuHbIX OJIOKOB MUTAHUS B IIEMb CBETOAMOJA M COJICHOWJIOB MOJAIOT
HanpspbkeHue nopsaka 2B. B nens QorosneMeHnta Bkio4aroT 1U(pPOBONA BOJIBTMETP.
BunTaMu 4yBCTBUTENBHOCTH HAKJIOHOMEPY 3aJal0T Mepuoj COOCTBEHHBIX KoJieOaHU
MasiTHUKA TOpsiKka 4 ¢ U BUHTOM Jpeiida HaKITIOHOMEDP BBIBOJIAT B HYJIEBOE MOJIOKEHHE
(Ha (pPOBOM BOJIBTMETPE OTCUET JIOJKEH OBITh OK0JIO HYJIs). [1o BobTMeTpy Oepercs
OoTCYeT S|, U HAKIIOHOMEPHOM IUIMTE 3aJA€TCAd HAKIOH Ha Yroja «, MpU 3TOM Ha
BOJILTMETPE OTCYET OyneT S,. [ uckiatoueHus JIMHEHHON YacTu Apeiida HyIbIyHKTa
HAKJIOHOMEpA 32 CYET HAKJIOHA 3€MHOM MOBEPXHOCTM HAKIOHOMEPHYK IUIUTY
HaKJIOHSIIOT HAa Yrol —«a W 10 BOJBTMETPY Oepercss otcuer S;. BoeiBogutcs
cpeaHee M3MEHEHHE oTcuera Mo BOJABTMETPY (S,—51)+(S5—S3)/2=AS,. Onpenensiercs
ko3 durnuent K;=AS,/ o . Ha marasune conporupnenuii P-33 3amaercst Takas BeIudnHa
COMPOTHUBIIEHUS, YTOOBI HA BOJIBTMETPE OTCUET U3MEHWIICS MpUMeEpHO Ha AS| u Oepercs
orcueT S; (eciu 3HAK OTCUeTa Ha BOJIBTMETPE H3MEHWICS, HEOOXOIUMO H3MEHHUTH
MOJISIPHOCTh TOJKIIFOYEHUS] OJIOKAa MUTAHUS COJICHOUIOB). ISl UCKIIOYEHUsl JTMHEIHOM
yacTH apeida HyIbIyHKTa HakJIoHOMepa Ha P-33 3agaeTcst HauanbHOE COMPOTUBIICHUE U
o BOJbTMETpY Oepercs otcuer Ss. BhIBOAMTCS cpelHee U3MEHEHHUE OTCueTa IIo
BOJBTMETPY TMpU HU3MEHEHHH comnpotuBieHuss Ha P-33  [(85=S3)+H(S,:—S5)]/2=AS,.
C yyeTom BeIMUYMHBI CONPOTUBIIEHUS COJIEHOU0B, U3MEHEHN COITPOTUBIECHNN Ha P-33
U HanpspKeHUs: 0JI0Ka MUTaHUS COJICHOUJOB OMpEesieTCs BEIUYMHA U3MEHEHHUS! TOKa
Al B uenu conenouno. Onpenensiercsa koddpduuuent K,=S,/Al. [lonyyaem BeTUUUHY

AIEKTPOAMHAMHUYECKON MOCTOSTHHOM:

A5, MCEK. IyTHu / MKA.
AS, - Al

1

® = K, /K,

[Tocne MHOTOKpaTHOTO MOBTOPEHHUSI OINEpallMd BBIBOJUTCA CpEJHEE 3HAUCHUE
AJIEKTPOAUHAMUYECKON MIOCTOSHHOM.

OObuHO pabounii mepuoa COOCTBEHHBIX KoJieOaHHMII MasTHHKaA 3agaeTcs 4 c.
Ecnmu mo xakuM-mub0 cooOpa)keHHsIM MepuoJi KoJeOaHUN MasiTHUKA HEOOXOJNMO

HU3MCHHUTb Ha HCCKOJIbKO CCKYHJ/[, TO B 3TOM CJIy4ac HGOGXOI{I/IMO BHOBb OIIPpCACIUTDL
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3HAUEHHE DJJIEKTPOJWHAMUYECKOW TIIOCTOSIHHOW, TaK KakK €€ BeJIMYMHa IIpU
3HAQYUTENBHBIX M3MEHEHUAX TMepHoJia COOCTBEHHBIX KOJEOAHUW MAATHHKA MOXET
u3MeHuThcs. B Tabnuie 13 mpuBeneHbl pe3ysibTaThl 3TAJOHUPOBAHUS HAKIOHOMEpPA
HK-1 ¢ anekTpoOMarHuTHbIM yIPaBICHUEM.

Bropoit naknonomep (HK-2), npostanonupoBannsiii Takxke 12.07.1993 r., umen
ANEKTPOJMHAMUYECKYIO mocTosiHHylo  48,681+0,025 (+0,05%) wmcek. ayru/MKA.
Haxnonomepsl Obuin ycTaHoBiieHbl B 1993 1. Ha celicMocTaHiuu «l €EeHIKUK
nHcturyTta «Okeanreopusnka» MUHUCTEPCTBA T€OJOTUU ISl UCCIEAOBAHUS JUHAMUKH
36MHOM NOBEPXHOCTH C LIEJIbI0 IMOMCKA MPEIBECTHUKOB 3emuieTpsceHuid. B 1997 r.
HAKJIOHOMEPHI ObUIM CHOBAa MPO3TAJIOHUPOBAHBI HA TOM € HAaKIOHOMEpHOU miute. Mx

QJICKTPOAMHAMHUYCCKUC ITOCTOSAHHBIC COCTaBUJIIM:

@, = 40,103 = 0,024 Mcek. Iyru/MKA,
[ 48,766 + 0,017 mcek. nyru/MKA.

3a 4 roxa 3JIeKTpoAMHAMHUYECKas MocTossHHas HakimoHoMmepa HK-1 m3menunacey
Ha 0,02%, nakmonomepa HK-2 — na 0,17%. DOTO CBUAETENBCTBYET O BBICOKOU

CTAaOMJIBHOCTH MOCTOSTHHBIX MAarHUTOB M3 BUKAJIOS.

Tabnuna 13 - Pe3ynbrarsl 3TaqoHupoBaHus kBapueBoro HakioHnoMepa HK-1. Tpowunk,

12.07.93 r.

Haxkmon ComnpoTtus- AS,, AS,, ASy/a, AS,/AL ® ., MCeK.
TUTUTHI, nenue P-33, MB/Mcek.
MB MB MB/MKA | nyru/ MkA
MCEK. yr'u Om yTH
33002,4 100 000
0 108,05 0,0032740
2500
100 000 110,05 0,131335 40,115
33002,4
0 108,00 0,0032725
2500
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100 000 109,95 0,131216 40,096
33002,4
0 107,95 0,0032712
2 500
100 000 109,90 0,131156 40,097
33002,4
0 107,90 0,0032695
2 500
100 000 109,95 0,131216 40,133
33002,4
0 107,8 0,0032679
2 500
100 000 109,90 0,131156 40,135
33002,4
0 108,00 0,0032725
2 500
100 000 109,95 0,131216 40,096
33002,4
0 107,95 0,0032710
2 500
100 000 109,90 0,131156 40,097
33002,4
0 107,80 0,0032664
2 500
100 000 109,80 0,131037 40,117
@, =40,111 = 0.005 (= 0,01 %) mcek. nyru/ MKA

IIpumeuanue - Ilepuon masTHuka 5,3 c, conpoTuBieHUE coleHOUIOB 13 OM; HanpspKeHUE B LEH
conenonnoB 2,160 B, B iermm cBetoauona 2,000 B. Al = 837,9332 MKA.

B 1992 r. coBmectHo ¢ U3MUW PAH 06111 M3rOTOBJIEHBI U MPOATATIOHUPOBAHBI 20
HAKJIOHOMEPOB C MarHUTHBIM ympaiieHueM. B 1999 r. 3T HakiioHOMepbl ObLIM CHOBa
MPO3TaJTOHUPOBAHBI. Pe3ynbTaThl 3TAIOHUPOBAHUS MTPUBEIEHBI B TabmuIe 14.

Kak BugHO M3 TaOMUIIbI, ANEKTPOAMHAMUYECKUE MTOCTOSIHHBIE 19 HaKIIOHOMEPOB
3a 7 JeT OCTAJIUCh B Mpejeaax OMMOOK HEM3MEHHBIMU U JIMIIb Y OJHOTO HAKJIOHOMEpPA
(HK 3-2) nsnexTtpoanHamMuyeckass TOCTOsIHHAs u3MeHuJach Ha 8%. OTO MOXKHO
OOBSICHUTH TE€M, 4TO MarHuThl HakioHoMepa HK 3-2 mepen ycraHoBkoil Obuid

«COCTAPCHBD» HEAOCTATOYHO TIIATCIIBHO.
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Tabnumna 14 - Pesynbrarsl s3TanonupoBanus HakaoHomepoB HK B 1992 u 1999 rr.

Ne @, mMcek. nyru / MKA Ne @, mcek. ayru / MKA
npudopa 1992 r. 1999 r. npudopa 1992 r. 1999 r.
HK 1-1 | 68,812+0,026 | 68,791+0,054 | HK 6-1 30,485+0,031 | 30,507+0,031
HK 1-2 | 28,367+0,029 | 28,337+0,024 |HK6-2 |30,335+0,033 | 30,363+0,029
HK 2-1 |34,391+0,033 | 34,374+0,029 | HK7-1 32,299+0,028 | 32,307+0,033
HK 2-2 |30,003+0,017 | 29,919+0,028 | HK 7-2 |32 158+0,038 |32,111+0,035
HK 3-1 |30,507+0,033 | 30,490+0,025 |HK8-1 |28,801+0,031 |28,785+0,030
HK 3-2 | 24,225+0,028 | 22,285+0,023 |HK 8-2 |35,054+0,033 | 35,008+0,036
HK 4-1 |34,785+0,031 | 34,853+0,031 |[HK9-1 |27,891+0,025 |27,869+0,026
HK 4-2 | 32,557+0,035 | 32,525+0,029 |HK 9-2 |25449+0,029 |25,457+0,020
HK 5-1 |29,932+0,027 | 29,960+0,030 |HK 10-1 |30,875+0,035 | 30,887+0,024
HK 5-2 |27,229+0,029 | 27,201+0,027 | HK 10-2 | 32,373+0,031 | 32,357+0,015

CymiecTByeT HECKOJIBKO CHOCOOOB OMNpEAeiIeHUs TMPUBEACHHON JUTMHBI

TEOPETUYECKUN pacyeT, Cnoco0 BEPTUKAIBHOTO U CIOCOO TOPU30HTATBHOTO MAasTHHKA.
[Ipu wuCMOAB30BaHUM TEOPETUUYECKOTO pacyeTa HEOOXOAMMO 3HATh OOLIMHA MOMEHT
WHEPLUHUM MAasTHUKA OTHOCHUTEIIBHO €ro OCH, KOTOpPBIM TPYAHO onpeaennuts. [lpu

OIIpCACIICHUU 1 cmocoboMm BCPTHUKAJIbHOI'O MasATHHUKA OCb BpalllCHUA MadTHHKA

pasmeniaeTca  ropu3oHTanbHO. (OJOHAKO 111  OCHOBHBIX THUIIOB  KOHCTPYKIHWN

TOPU30HTAJIBHBIX MasITHUKOB pPa3MeIIEHNEe OCH BpAllleHHs] B TOPU3OHTATBHOM MIOCKOCTH
HeBO3MOKHO. [ToaTomy | 00BIUHO OmpesensaeTcs cnocoO0OM rOPU30HTAILHOTO MasiTHUKA,

IIpY KOTOPOM N0JIb3Yy10TCs BhipaxkenueM [E.®. CaBapenckuii, J1.11. Kupuoc, 1955 r.]:

g I'T} 1)
4][2 7'122_712 1 2/

rone T,,T, — OCpHOIbI COOCTBEHHBIX KojecOaHMI MasTHHKA IJIs1 YIJIOB HAKJIOHA

OCH BpalllCHHU MAasITHUKA OTHOCHUTCIIBHO OTBECA ¢, U ¢, , COOTBETCTBCHHO.

J.I'.

MHUKPOMETPUYECKOTIO  YCTPOWCTBA,

I'puaHEeBBIM MpeUIOKEeH crnoco0  ompejaeseHuss [ TMpu  MOMOIIU

IMO3BOJIAIOIMICTO IMPOHU3BOJUTH TOYHBIN 3aMeEp

CMECIIIEHHST CBETOBOIO OJIMKa 3CpPKaJla MasdTHHUKA B INNIOCKOCTH IIPUCMHHUKA ITPHU HAKIIOHC
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ocHoBanus mastHuka [[.I'. I'pugues, 1975 r., 1978 r.]. IToscHuM crioco6 ompeaeneHus
[ nns  ciyyas TOPU3OHTAIBHOTO MasiTHUKA C  (DOTORNEKTPUUYECKOM CHUCTEMOM
peructpanuu ero nokazanuil. Ha pucynok 61 uzo0paxkeHa (oTo3JIeKTpUYECcKasi cxema
MassiTHUKa. CBETOBOM MOTOK JamIibl ocBeTuTens JI, oTpakasch MOCIEIOBATEIBHO OT
3epKajga MasTHUKa A, MOBOPOTHOrO 3epkana B, momamaer Ha JEIUTENBHYIO T'PaHb
muddepennnansaoro orosnementa C. B nens ¢oTosaeMeHTa BKIIIOUEH ralbBaHOMETP
G c unpukatopHoit mikanoi WM. TloBopoTtHoe 3epkasio B cuaGxkeno psruarom /i,

CMEIIEHUE KOTOPOTO 00€CIeUYnBAECTCSI MUKPOMETPUYECKUM BUHTOM M.

Pucynok 61 - Cxema ¢pOTO37IEKTPUIECKOTO YCTPOUCTBA MAATHUKA.

IlyctTe B HaydajnbHBII MOMEHT CBETOBOM IOTOK Haxoaurcss B Touke C
(doTOorIEeMEHTa, MPU 3TOM OTCUET HAUHAMKATOPHOM IIKajle raJlbBaHOMETpPA paBeH S.
IIpy HakjIOHE OCHOBaHMS MAaATHUKA B INIOCKOCTH, MNEPHEHAUKYIAPHOM ILIEUy
MasTHUKA, HA YTOJI @ MAasTHUK OTKJIOHUTCS HA YroJl &, U CBETOBOW IOTOK CMECTUTCS
no ¢orosnementy B Touky C;. Ilpm 3TOM CBEeTOBOM OJMK HMHIUKATOPHOTO
raJbBaHOMETPA CMECTUTCS B TOUKY S; IIKaJIbl. BelmnunHa CMEIEeHNs] CBETOBOTO IMOTOKA

1o ()OTORIEMEHTY:

2(AB +BC
_2(AB + )gw’

2

cc
! In

rae AB+BC — ontruueckoe miedo MasiTHUKA; CC , = BC tg 8, TorAa:
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cc, =2(AB/-|;1+W=BCtgﬂ.

CMecTUM CBETOBOM MOTOK MHUKPOMETPEHHBIM BHHTOM MO (DOTORIEMEHTY B
HMCXOJHOE MOJIOKEHUE, MPHU ITOM OTCUET MO WHAMKATOPHOW WIKAJIE€ TaJlbBaHOMETpA

HOJDKCH CMCCTUTLBCA B TOYKY S. MHKpOMCTpGHHBIfI BUHT CMCCTHUTCA M3 TOYKH I[ B

DD
TO4Ky /1 ,, MOBOPOTHOE 3epKasio pa3BepHeTCs Ha yrou d: d = arctg

DD ,

OueBUaHO, B = 2d = 2arctg

b

C yueToM (IIPUBEICHHBIX BbIIIE COOTHOIICHUI Oy/1IeM UMETh:

2(AB + BC gy

2

DD
= BC tg(Zarctg 1)~

In BD

O6o3HauuM AB =q,BC =b,BD =c, DD, =AS. YuurbiBasg, 4YT0 [  HE

- A
MPEBOCXOAUT 1°, mepenuiiemM BeIpaKeHue: w =b —S, OTKYyJa:
c

In
| - cla + b)gy
bASn *

2
Wi [ = Aﬂ,rﬂe
AS

B tabnuiie 15 npuBeneHbl pe3yabTaThl onpeeneHus [ AByms criocodamu.
Kak BUIHO W3 TaOMMIIBI, TOUHOCTh ONpPEACNCHUS [ MPEII0KEHHBIM CIIOCOO0M
BBIIIE, YEM CITIOCOOOM FOPU30HTAIBLHOIO MasiTHUKA.

B Tabmume 16 naHbl CpaBHUTEIbHBIE XapaKTEPUCTHUKU M3BECTHBIX U
pa3pabOTaHHBIX aBTOPOM HAKJIOHOMEPOB.

Kak BuaHO u3 TaOnuIbl, TEXHUYECKHE XapaKTEPUCTUKH HAKIOHOMEPOB,
pazpadotannbix JI.I'. I'puHeBbIM HE HMXKE TEXHUYECKHX XapPAKTEPUCTUK HU3BECTHBIX

HAKJIOHOMEPOB.
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Tabnuua 15 - Pe3ynabTaThl onpeneneHus /.

Cnoco0 ropu30HTAIBHOTO MasATHUKA Cnoco0, npeanoxenubiit 1.1 puaHeBsiM
T, c T, c Ac,pan. |l cMm T, c Y, pax AS, cm [, cMm
3,98 4,24 0,0010 3,30 2,92 0,000125 | 0,0387 3,93
3,98 4,20 0,0010 3,86 2,92 0,000125 | 0,0388 3,92
7,00 7,52 0,0005 4,44 2,92 0,000200 | 0,594 4,04
6,52 7,00 0,0005 3,86 2,92 0,000200 | 0,0596 4,03
[,=3,86+0,20 cm [,=3,98+0,03 cm
Tabnumna 16 - Texuuueckne XxapakKTepUCTUKH HAKIIOHOMEPOB.

Mapane Haxnonomep
paMetp I'punueBa OcTpoBCcKOro Menbpxuopa
[lepuon coOCTBEHHBIX
KoJie0aHUI MasiTHUKA
1-80 ¢ 4-6c 1-80 ¢
"IyBCTBHTENBHOCTS 0,0001 cek. myru/mB 0,001cek.mryru/mMB | 0,001 cex.nyru/mB
DNEeKTPOMAarHUTHBIH, [ToamsaTHUKOM,
MbE303JIEKTPUYECKU, neGpopMHUpyEeMbIM
C110c06 KanGpoBK CMEIICHUEM LIEHTpa DNEeKTPOMAarHuT- | pTYThIO
TSDKECTUPAMKH [10J1BECA HBIN
CUCTEMBI, YIIPYTOU CHJION
TPYKHHBI
DTIEKTPOHAMHIECKA 0,02-0,04 1 cex. myru/MKA —
S TOCTOSTHHAS
CeK. IyTU/MKA
Jlnanas3oH u3MepeHus
*20 cek. Ayru *20 cek. Ayru -
Cnoco6 perucrpanuu AHanoroBas AHanoroBas
u nugpoBas U 1QpoBas —
Bec 2 xr 15 kr 6 KT
["aGapuTsl 100x100 mm 300x300 mm 300x300x300 MM

135




Takum 00pa3oM, HEKOTOPOE YCIOKHEHHE KOHCTPYKLUHUU TOPU30HTAIBHOIO
MasiTHUKA 3a CYET TIOBOPOTHOI'O 3€PKaJa BIIOJIHE OIPABIAaHHO.

B mHacrosmee BpemMsa Ha mnocrtaMeHTax (CeBepOKaBKAa3CKOW TIeopu3nyecKon
o0cepBaTOpHUH YCTAHOBJIEHBI JBE MOCIEIHNE MOAN(PUKALIMY HAKIIOHOMEPOB cUCTEMBI /1.
I'punneBa (pucyHok 62, pucyHok 63 U pUCYHOK 64), KOTOpble (DYHKLHOHHUPYIOT YXKe
oonee 12 ner. Moaudukanus He Kacajach BOCHIPHUHUMAIOUIUX KBapLEBBIX JEMEHTOB

(LlenpHEpOBCKUX MasiTHUKOB).

Pucynoxk 62 - Pabounit momenT. Hactpoiika HaktoHOMepa B naboparopun Ha 40 THKeTe.
Jlaboparopust Ne 2. Buja BHYTpeHHEE yCTPOMCTBO M CTPYKTYpa KBAPIEBON UyBCTBUTEIHHON
CUCTEMBI.

B mpouecce momudpukanuu YCY OblIM yCOBEPIIEHCTBOBAHBI YCUJIMTENIbHbBIE
0JIOKM U cuctembl peructpanuu nudppooit undpopmanuu. Ilocinennee 3amedanue B

ITIOJTHOM MEPE OTHOCHUTCS M COBEPILIEHCTBOBAHUIO MATHUTOBAPUALMOHHBIX cucTeM YCV.
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Pucynok 63 - PaGouniit MmomeHT. JlokTOp TexHnueckux Hayk I'pugnes /I.I'. (cnpaBa) u goxkTop
TexHnueckux Hayk Cobuceuy JI.E. (cieBa) BBICTABIAIOT MPELU3NOHHBIN HAKIIOHOMEp Ha OETOHHOM
noctamente B 1aboparopuu Ne2 CeBepokaBKka3ckoi reopusudeckoit oocepsaropun. Temnepartypa
BO3/1yXa B MOJ3EMHOM BBIPYyOKe, Ille pa3MelieHa jaboparopusi, crabuibHas u coctasisier 38,2°C.

3.2 HYTI/I COBECPIICHCTBOBAHUA MATHUTOBAPHAIIHUOHHBIX I/IH(l)OpMalll/IOHHO-

N3UECPUTEITbHBIX CUCTEM

FOBOpH 0 IyTAX COBCPIICHCTBOBAHUA MAIrHUTOBAPWMAIMOHHBIX CHCTEM, MBI
JOJDKHBI OTMCTHUTBb, 4YTO CETOAHA B Poccun YKE CO3JaH HC I/IMGIOHII/Iﬁ MHPOBBIX

aHajoroB reopusnyeckuii komriekc «Ouar-1y.

- T'eoduznuecknii kommuiekc «Oyar-1» COCTOUT U3 MIECTU BBICOKOUYBCTBUTEIbHBIX
uupposeix cranuuid GI-MTS-1 npoussoactea CI160 M3MU PAH (pucyHnok 65).
Croumoctsb kax ot ctanuuu 450,0 TIiC. pyOeil.

- Hcnonb3yercss HOBbIM MAacCCUBHBIA METOA HazeMHOW YHY mMarHuTHOM nokanuu
JUIS ONPENENICHUs] MECTONOJIOKEHHsT HMCTOYHMKOB YHY 3ieKTpoMarHMTHBIX
BO3MYLIEHUH U OOHAapyXE€HUS KpPAaTKOCPOUHBIX IHPEIBECTHUKOB CHJIBHBIX

3eMJICTPSACEHU.
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- H3mepstoTcss BapuanMM MarHUTHOTO MOJS M TEJUIypUYECKHX TOKOB B YHY
muamasore (107-10 I'm), a Takke ceifcMudyeckue KoneGaHHS OXHOBPEMEHHO B
JBYX TIyHKTaXx Ha 3€MHOM IIOBEPXHOCTH, pAa3HECEHHBIX HA pPACCTOSHUE
50-150 xm.

- B xaxgom mnyHkTe wHcnonbdyrorcss Tpu yctaHoBKH GI-MTS-1 (MarHuTHBIM
IpaJluEHTOMETpP), pa3HECEHHBIX Ha paccTogHue 2-10 KM u uU3Mepsrolue
Bapualliyi MarHUTHOTO MOJIs, TEJUTypPUUECKUE TOKUA U CEHCMUYECKHUE KOJIeOaHusl.

- Her ananmoroB B MHUPOBOM IPAaKTHUKE, HMEIOTCA TOJIBKO IPEIBAPUTEIBHBIC

Hay4dHble pa3paboTku (Poccus, Anonus).

"

3

Pucynok 64 - Lludposas BeicokouyBcTBUTENbHAS cTanus GI-MTS-1.

1 — biiok marHuTHBIX 1aTyukoB (MS);

2 — uudpooe ycrpoiictBo (MTS-R) mns 3anucu M XpaHEHHS MAarHUTHBIX,
TEJUTyPUYECKUX U CEHCMHUYECKUX JaHHBIX;

3 — 650k aHanoroBsIx (GuiabTpoB (AF);

4 — xabenp, csa3piBaromuit MS u MTS-R 6110KkH;

5 — GPS anTenHa;

6 - xabenb, cBsa3biBatOIM MTS-R u akkymynsitop 12 V;

7 — KOMIAKT (py3uI-KapTa.
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3.2.1 Haznauenue uHGOPMANMOHHO-U3MEPUTEIbHOM CHCTEMbI: MATHUTHAaS
JIOKAIUsl HCTOYHMKOB aHOMAJIbHBIX YHU 3/eKTpOMATHUTHBIX BO3MYIIIEHHIA,

BO3HHKAKOIIIUX B CeiliCMOAKTHBHBIX 30HaX nmepea CHJIbBHBIMHA 3€EMJICTPACCHUAMHU

Poccuiickumu  ydyeHbIMU ~ aHOMallbHble  yibTpaHuszkodacToTHele  (YHUY)
ANEKTPOMArHUTHbIE  W3JIy4deHUus: Obutn  oOHapyxeHbl (corpynHukamu  CIIOD
N3MUPAH) eme B 1988 r. nmepen CnuTakCKUM 3eMIICTPSCEHHEM U 3aTeM B [ 'py3un
(Paga, 1991 r.). JlanpHeilinue HCCAEIOBaHUSA B  CEHCMOAKTHBHBIX  30HAX
CIIIA wn SnoHMM NOATBEPAWIM BO3HMKHOBEHME aHOManbHbIX YHY wusnmydyenui
(F =0,001-10 I'm) nepen CUIbHBIMU 3€MIIETPSACEHUSIMU. DTH U3TyYEHUSI BOSHUKAIOT B
autochepe 3emiii B OKPECTHOCTH OyAyIIEro 3€MIIETPSICEHUS U CBSI3aHBl C
AKTUBU3AIMEN TEKTOHUYECKUX MPOIECCOB U MOABEMOM MAarMbl.

Pe3ynbrarel, mNOMy4YEHHBIE B TMOCIEAHEE MACCATUIETHEC POCCUMCKUMU YUYEHBIMH,
MO3BOJIMJIA  CO3/1aTh  CIEIHUAJIbHYI0  BBICOKOUYBCTBUTEIBHYIO  T'€O(PU3UUYECKYIO
arnmapartypy W Hay4HblE METOJbI ISl JOKAIMU YAAJICHHBIX JIOKAIBHBIX MCTOYHHUKOB
YHUY s51eKTpOMarauTHLIX U31y4E€HHUH (B TOM YKCII€ U MOJ JHOM MOPS), BO3HUKAIOIIUX B
CEHCMOAKTUBHOM 30HE 3aJI0Jr0 A0 MEPBOro CEUCMHYECKOro Toyiuka. TakumM oOpaszom,
CO3JIaHbl  TMPEANOCBUIKM  JUIsi  ONpeAeNieHUuss palioHa dHUIleHTpa  OyIylIero
3emyIeTpsiceHUs Ha pacctossHuu g0 100 KM OT MyHKTa HAOMIOJAEHUS U A
ncnoisib3oBanusg YHY 31eKTpOMarHuTHBIX MPEIBECTHUKOB B LEISIX KPAaTKOCPOYHOTO
(3a 1-60 cyTok) mporHo3a CWJIBHBIX (MarHuTyna M>5 OamwioB mo mkaine Puxtepa)
3eMIIeTpsICEHUNA. Pe3ynbTaThl 3TUX HCCIEIOBaHUN OMYyOJIMKOBAHBI B 3apyOEKHBIX U
OTEYECTBEHHBIX HAYYHBIX U3JAHUSX.

Hauunas ¢ 1998 r. reodpusnueckue kommiekcbl MVC-3DS (HoBas Bepcust GI-MTS-1),
pazpadorannbie B CII6®@ U3MUPAH, ycranoBneHsl B ANOHUU [Ji1 COBMECTHBIX
HCCIIENOBAaHUN JIOKaNbHBIX YHUY 3JIeKTpOMArHUTHBIX BO3MYIIEHUW, BO3HHUKAIOIIUX B
04aroBoM 30HE OYyIIEro CUIBLHOTO 3EMJIETPSICEHUS.

B nacrosiiee Bpemsi paboTa crienraibHOU cetu nudpoBeix craniui GI-MTS-1 B
SnoHMM  NOANEPKUBAETCA  POCCUUCKAMHU  QITOPUTMAMH W HPOTPAMMHBIM

obecnieueHueM. Bce nanHble o Bapuanusx Tpex marHuTHeix (H, D, Z) u aByx
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anexktpuueckux (Ex, Ey) KOMIOHEHT Ha MAarHUTHBIX TPaJUEHTHBIX YCTaHOBKaX,
PAaCIIONOKEHHBIX B JBYX TOYKax (CXEMaTHMYHO MYHKTHI 1, 2) W pa3HECEHHBIX Ha
paccrosiune 140 kM mepenaroTcs B LEHTp cOopa Il OnepaTUBHOM 00paOOTKH
nH(pOpMaIKU B peaJbHOM MaciiTabe BpeMEHHU.

Jlnst  ompeneneHUsT MECTOMOJIOKEHUS AaKTUBHOM 30HBI MPENCTOAIIETO CUIBHOTO
3emuieTpsicenus (M>5) ucnonb3yercs opuruHaibHbii MeTos Y HU MarautHo# gokanuw,
pazpabotannbiii B CII6® MU3MHPAH. B 2000-2002 r. CoBMECTHO C STOHCKUMH
KOJUUIEraMu OBbUIM TMOJy4YE€HBI MEPBBIE MOJIOKUTEIbHBIE PE3YJbTaThl HCIOJIb30BaHUS
pOCCUMCKOM ammapaTypsl M Hay4dHbIX METOOUK (puCyHOK 64). Panee ycrtaHoBka
MarHuTHOW Jokaruu B YHY numanazone (reodusmueckuit komruieke «QOuar-1») B
TEUEHUH HECKOJIbKUX JIET HCIOJb30BAJICS B cyOaBpopalibHOW 30He Poccuu mns
M3YUYCHHS TUHAMUKU MOHOC(HEPHBIX TOKOBBIX CUCTEM, OTBETCTBEHHBIX 32 BO3MYIICHUS

MAarduTHOTO T10JII 3E€MIJIH.

Herowmmk VHY reoMArHHTHEIX BO3MY I{e HINT Ilentp cbopa

JAHHEIX

B 03MY e HINT

Pucynok 65 - IloBenenue BenuuuH rpaaueHToB (Gg, Gz) u HanpasieHuii pa3oBeix ckopocreit (Vg,
Vz) YHY reomaruutHsix Bapuanuii B nojoce yactoT F = 0.1 — 0.3 I'n 1o u Bo Bpems
ceificmoakTuBHOrO nepuoza. Anonus, 2000 r. 3neck TPeyroJbHUKN — MarHUTHBIE CTAHIUH,
pa3HEeCeHHBIE Ha PacCTOSIHUE 2-5 KM, pacCTOsSTHIE MeX Ty rpynmnamu ctaiuii (1 u 2) — 50-150 km;
KpacHsble nuHMM — BEKTOpa TpaAueHTOB aHOMalbHbIX Y HU MarHUTHBIX BO3MYIIEHH, BEIUUCICHHbBIE
Ha Ka)XXJIO1 TpyIIE CTaHLUH.
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Texnonorus u coznannas yuensiMu CI1600 U3MHWPAH yHukanbHas annaparypa,
napameTpbl KOTOPOW HE HMMEIOT MHUPOBBIX AHAJIOIOB, TMOKAa3bIBAIOT, YTO M CErOJHS
Poccus B paccMatpuBaemoii 00,1aCTH HAXOUTCS Ha MEPEAOBBIX MO3UITUSX.
NHpopmanmoHHO-U3MEpHUTENbHAs CHUCTEMa TaKoOro Kiacca Morja Obl 3aMEHUTh
HEKOTOpBIE ycTapenine npudopsl B Jaboparopusix CeBepokaBKa3Ckol reou3nyeckoi
o0cepBaTOpHUH MPU YCIOBUU BBIJECICHHS AOMOJIHUTEIBHOIO (PUHAHCUPOBAHUS B 00BbEME
3800,0 TeIC. pyOneit (TpuMHIIIMOHA BOCEMBCOT ThICSY pyOJieil) Ha 3aKyNKYy, YCTAHOBKY

uH()OpMaIIMOHHOM «IudpoBbix

u HOJKIIIOYEHUE K eIUHON CHUCTEME

BbICOKOUYBCTBUTENbHAsA cTaHuus GI-MTS-1»
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Pucynok 66 - IloBenenue BenuuuH rpaaueHToB (Gg, Gz) u HanpasieHuii pa3oBeix ckopocreit (Vg,
Vz) YHY reomarautasix Bapuanuil B nosnoce yactot F = 0,1 — 0,3 I'u 10 u Bo Bpemst

ceiicMoakTuBHOrO nepuoaa. Anonus, 2000 r.
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B 3akmrouenwe nmnpuBeAeM pe3yJbTaThl HAOMIOAEHUN, TOJYYEHHBIX MpHU
MPOBEICHNUH POCCUICKUMH YUYECHBIMU ITPOTHO3HBIX UCCIEAOBAaHUN B SAMOHNM.

Takum oOpa3zoM, Ha cerogHsa B Poccum pa3zpaboTaH NPUHIUIIAAIBHO HOBBIN
KJIacC HUH(POPMAIMOHHO-U3MEPUTENBHBIX CUCTEM, KOTOpPbIE MPHU HUX YCTAHOBKE Ha
noctaMeHTax (CeBepokaBKa3CKoW reodu3nyeckol 1abopaTOpuu MO3BOJISIT BECTH
BBICOKOTOYHBII MOHUTOPHUHT CEMCMUYECKUX COOBITUI Ha Bcel TeppuTopun 3emun. [Ipu
ATOM Pa3BUTHE COOTBETCTBYIOLIETO MPOrPpaMMHOIO MPOJYKTa MO3BOJUT B OJMKaiiiiee
BpeMsl IIPOTHO3UPOBATh HE TOJBKO BpPEMsl, HO U MeCTO OyAYIIEero KaTacTpoPUUIECKOro
CEHCMUYECKOTO COOBITHS.

Ceromusi peuieHue 5TOM BaXXHOM TOCYyAapCTBEHHOW MPOOJIEMBbI CHEPKUBAET
TOJBKO OTpaHUYEHHOE (PMHAHCUPOBAHUE KaK (DyHIaMEHTAIbHBIX, TaK U MPUKIATIHBIX

MCCJIEI0BAHMI B 3TOM 00JaCTH HAYKH.

3.3 IloBegeHHe KOMILIEKCHON TIe0s10ro-re0pu3n4ecKol IJIKCHeIulMd Ha
BYJKAHUYECKYI0 MIOCTPOMKY JJIbOpPYyca € HeJIbI0 U3YyYeHUs C1a00il CeHCMUYHOCTH,

0Tpa>Ka101ueii Nnpoueccbl B MArMaTH4Y€CKOM Oo4Yare 1 MarMmaTH4€CKuX KamMmepax.

Yyensimu O3 PAH, UBMUPAH u corpynnukamu kadenpst YC KBI'Y Obuia
OpraHU30BaHa JKCHEAUIUSA [JIsi TPOBeJeHUA Treo(U3nYecKux padoT U YCTaHOBKHU
YHUKaJIbHBIX PUOOPOB KOTOpbIe BXOJAT B coctaB YCY KI'OUUC KBI'Y.

PaboTel ObLTM TIpOBEJEHBI B Ja0OpaTopusix BXOASAMIMX B cocTaB KommekcHoi
reopuzndeckod uHPoOpManMOHHO-U3MepuTenbHOo  cuctembl KBI'Y, Ha o3epe
bamkopuHckoro neaHuka, a Takxke B Bepxue-Ky0aHnckoM reogMHaMUU€CKOM MOJUTOHE
BCEI'MHTEO.

B naboparopuu Ne 3, koTopast Haxoautcsi B Hanburke, yCTaHOBIIEH YHUKAIbHBIN
npudop SeisMonitor GEOSPACE. On mnpencraBiaseT co0oi CEHCMOHUTOP A
MIPUMEHEHUSI B CEMCMOJIOTUYECKUX, WHXKEHEPHBIX W HAYYHBIX HCCIEIOBAHUSIX, €CIIH
CyIIECTBYET HEOOXOAUMOCTh B IMACCHBHOM, HU3KOIIYMHOM KOPOTKOIEPHOIHOM

TpEXKOMIIOHEHTHOM Teodone. CeilcMoAaTUMK COCTOMT U3 3 OPTOrOHAIBHO
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PACMOJIOKEHHBIX CEMCMOMETPOB 4acTOTOM 11’ B allFlOMHMHMEBOM KOPITyCE€ M OCHAILECH
kabeneMm anuHou 3 Metpa. s peructpanuu 1 nocieayolieil o0paboTKku cEICMOHUTOP
GEOSPACE noaxmntouaercs k uudgpoomy peructparopy tuna REF-TEK 130.

Hudposoit peructpatop REF-TEK mnpegnasnauen misi MECTHBIX |
PETUOHAIIBHBIX CEMCMOJIOTUYECKHUX HCCIEAOBAHUM, MPUMEHSAECTCS B OYAroBbIX 30HAX
3EeMJICTPSICEHUI.

Ha pucynke 67 mnpencraBinen oOumii Bun cericmonutopa GEOSPACE
MIOAKIIOUYEHHBIM K ceicmuueckomy peructparopy REF-TEK 130 ycraHoBineHHBIN Ha

rmoctameHTe B jadopaTopuu Ne 3.

Pucynok 67 — Ceitcmuueckuii MonuTop GEOSPACE noakimo4eHHbIH K TUPPOBOMY
peructparopy REF TEK.

Ha pucynkax 68 u 69 mpeicrtaBiieHbl JaHHbIE MOJIydeHHbIE ¢ JlabopaTopun Ne3
M0 pErucTpanuu 3eMIIETPSACEHUs, KoTopas mpouszonuia 7 ceHTsaOps B 22:41 mo
I'puaBruy B I'py3um ¢ marautynou 6,2. HaknoHomeTpuueckas CTaHLHsS XOPOLIO

3a()MKCHPOBaja ATH CEMCMUYECKHE COOBITHS.
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Pucynok 68 - 3eMHbBIE HaKIIOHBI BO BpeMsi 3emiieTpsiceHrn 7 ceHTs0ps 2009 r.

Ceiicmorpamma mnonydeHHas ¢ nomompblo GESPACE mpencraBiena Ha

pucyHke 69.
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Pucynok 69 - Celicmorpamma 3emiieTpsicernii 7 ceHT0pst B [ py3uun momyueHHas
ceiicmnueckuMm MoauTopoM GEOSPACE.

Jlnst perucTpalMu MECTHBIX celicMuueckux coObiTuid B mToiapHe BHO nHa 15
nukere Takxke ycraHoBieH cericMomonuTtop GEOSPACE. Ha 40 nukere B mITOJIBHE
BHO wna rnyOune Oosmee 4000 MeTpoB yCTAaHOBJIEHBI JBE HWHAYKIIMOHHbBIE

MarHuToOMeTpsbl (pucyHok 70).
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PI/IcyHOK 70 - I/IHIIYKHI/IOHHHﬁ MAarouToMeTp JJIsl UCCIACAOBAaHNUA MAarHUTHOTO TTOJIA 3emin.

Tonmuna roHHsix nopoa Ha riryoune 4000 metpos 6oiiee 2500 MeTpoB, MOATOMY
3/1€Ch MOJHOCTHIO UCKIIOYAIOTCSA (DOHOBBIE IIYMBI.

Bo Bpewmst sxcniequiuu corpyanrkamu kapenpst YC KBI'Y npoenena padora no
U3MEPEHHUIO TEMIIepaTypHOro mojisi o3epa bamkopuHckoro nenHuka. O3epo
pacnoyiaraercsi Ha BbIcOTe 2574 METpOB HaJ YPOBHEM MOpE B yILIEIbe ABUICY.

['myOuHa 03epa B HEKOTOPBIX MecTax cocTaBiseT Oonee 30 MeTpoB.

Pucynok 71 - Bun ymenbst Anpuicy ¢ balmkopuHCKOro J1eIHUKA.

B nentpe o3epa ObuUIM yCTaHOBJIEHBI TEMIIEPATypPHBIE JATYUKH JJISI U3MEPEHUS

rpaJiieHTa TeMmmepaTypbl C TIyOuHbl (pucyHok 72). W3mepeHue TeMIeparypsl
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MPOU3BOAMIIOCH B TE€UEHHE 6 CYTOK MpPU NOMOIIM MHUHHUATIOPHBIX TEMIEpaTypHBIX

peructparopoB iButton DS1922L-F5.

Pucynok 72 - O3epo bamkoprHCKOro jieiHAKa (TOYKOH OTMEYEHO MECTO YCTAaHOBKHU
JATYUKOB).

I[aHHBIC IMOJYYCHHBIC C ITIOMOIIbIO TCMIICPATYPHBIX AATYUKOB IPCACTABJICHBI HA

pUCYHKE 55.
6.00 4
> — Tay6mma 13m
= 500-
2 — Taybmal7m
]
g — Tnybmiallm
g 400 — Taybmma 25m
4 i
—— Tmybmma 29m
300 ' | |
15.08.2009 17:00 21.08.2009 13:00

Jara

Pucynok 73 - I'paduku n3MeHEeHHs TEMIIEpaTyphbl.
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B Bepxue-KybOanckom  reogmnammdeckom — noiaurone — BCEI'MHI'EO
MuHucTepcTBa NPUPOAHBIX pecypcoB Poccuu, KOTOpeIi pacnonoxkeH B 30 KM K 3anany
OT TMOAHOXbS BYyJKaHa OnbOpyc B Mpelnenaax pa3BUTHS €ro OaToiauTa ObLIU
YCTAHOBJIEHBI:  TPEXKOMIIOHEHTHas MarHuTHoBapuanuoHHas craniuus (MBC),
HAaKJIOHOMEHTPHUYECKAsl CTAHLIMS U U3MEPUTEND Ez KOMIIOHEHTHI 3JIEKTPUYECKOTO ITOJIS.
OT MecTa pacHoNOKEHMs IOJMIOHA K OJbOpPYCy MOAXOAWUT TpU ymenbs: XyIec,
Vy-Xyp3yk, u Yiy-Kam, kotopsie Beixoadt B KybaHckoe yiense, 1o KOTOpoMy TeYeT
peka Ky0Oanb.

MBC npenHasHaueHa JUisi M3MEPEHMsS BapUaldi TpeX KOMIIOHEHT BEKTOpa

MAarHATHOW MHIYKIUU OIS 3EMIIH.

Pucynox 74 - O6mmii Bugx MBC ycTaHOBNIEHHAs: Ha TOCTAMEHT.

JInst yMeHbIIeHUs] BO3IEUCTBHSI BETpa U TEMIIEpaTypbl IOCTAMEHT ObLI OTpaXacH
JEPEBSIHHBIM CPyOOM M TEPMOU3OJIALIMOHHBIM MaTepuaioM. Bes KOHCTpyKIus cienaHa

0e3 UCITOJIb30BAHHUS I‘BO3I[€I\/’I U MCTAJINIMYCCKHUX z[eTaneﬁ.
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I[J'ISI YMCHBIICHH A (1)OHOBBIX IIyYMOB CTaHOUSA YCTAHOBJICHA Ha YAAJICHWUHW OT

METAJUIMYECKUX KOHCTPYKIIHHM.

Pucynok 76 - Pabounit MomenT. HacTpoiika anmaparypel.

Jlnst peructpanuyd HAKJIOHOB 3€MJIM U OINpPEIEICHUS MOMEHTAa PErHCTpaliuu
CEHCMUYECKOTO COOBITHS B MECTE€ YCTAaHOBKM NpHOOpa, Ha IOJUIOHE YCTaHOBJIEHA

HAaKJIOHOMCTPHUUCCKAA CTAHIIUA. OT0 obJieryaeT BBIACJIICHHUC MAarHUTHBIX aHOMaJINi npu
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OJIHOBPEMEHHOM PETUCTpPALMKM CEMCMUYECKUX COOBITHII MarHUTHBIMU BapuOMETpaMU U

JIPYTrUMHU IPOTrHOCTUYECKUMH MPUOOpaMH TaKoro Kiacca.

Pucynox 77 - Haknmonomerpuueckas cranuus cucteMsl JI.I'. ['puiHeBa ycTaHOBIIEHHAs HA
Bepxue-Ky6anckom nmomurone BCET'MHI'EO.

B mponecce peructpanmu U mocienyroiieit o6pabotku nganueix ¢ MBC u
HAKJIOHOMETPUYECKOW CTAHIIMM OCHOBHOE€ BHUMAHHE COCPENOTOUECHO:

- Ha MCCJIEIOBAaHUN MPOLIECCOB B3aNMOIECUCTBUS KOPBI U BEPXHEN MAHTUHU 3E€MIIN
B CJIOKHBIX F€OJIOTUYECKHUX YCIOBUAX DIIbOPYCCKOTO BYJIKAHUUECKOTO LIEHTPA;

- Ha U3YYEHUM MEXAHU3MOB, OTBETCTBEHHBIX 3@ TEHEPALMI0O HAaBEIECHHBIX
BOJIHOBBIX TMPOIECCOB, BO3HUKAIOIIUX TIPU B3aUMOJECUCTBUU Pa3IOMHO-0JOKOBBIX
CTPYKTYp U JPYTUX HEOJHOPOJHBIX 00pa30BaHUM B paliOHE BYJIKAHUYECKON MOCTPOUKHU
Y Ha MPUWIETAIOIUX TEPPUTOPHUSIX;

- HA PErUCTpalliy U aHaJu3€ MPEABECTHUKOB Pa3HOMACIITAOHBIX T€OPU3NIECKUX
KaTacTpod B pailoHe DNbOPYCCKOTrO BYJIKAHMYECKOTO I[EHTpa M Ha MPUIIETAIOIINX

TEPPUTOPHUSIX.
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Ha mnonurone IJIsT UBMCPCHUS  JJICKTPHUYCCKOI0 IIOJA TaKXKE YCTAHOBJICH

HU3MCPUTCIIb SJICKTPUICCKOI'O I10JIA.

Pucynoxk 78 - U3meputens Ez KOMIIOHEHTHI 3JIEKTPUUECKOTO OIS,

Jns u3MepeHus TemmepaTypHbIX MoJied B palioHe moJuroHa Obljga BhIOpaHa
ckBaxxnuHa BK-11. AGcomoTHas ormetka ycrbst: 1200 M. ['mybuna ckBaxunsl: 119,8 m.

['eonmoruueckoe CTpOeHHUE B paiiOHE CKBAXKHHBI HE OTIWYAeTCsd OOJIbIIUM
CTPYKTYpHBIM pa3HooOpa3zueMm. 37eCh MOXXHO BBIJEIUTH JBa CJIOSA: MEPBBIA CIOU
MOITHOCTBIO 24 MeTpa, COCTOSIIIMN W3 BallyHOB, rajieyHUKa, 1IeOHS, MecKa; BTOPOM
CJIOM TEOJIOTMYECKOM CpElbl, COCTOMT M3 KPUCTAJUIMYECKHX TPEIIMHOBATBHIX CIIAHIIEB
potepo30s (pucyHok 80).

Y CTaHOBIIEHO, YTO TEMIIEPATYPHBIM PEKHUM B CKBAXKHHE, KOTOpas yJaJleHa OT
BBISIBJICHHBIX MarMaTH4eCcKUX 00pa3oBaHUM B paiioHE DIIbOPYCCKOr0 MarMaTH4eCKOTO

1entpa 6osiee uem Ha 30 kM, HaxoauTcs B ipeaenax HopMbl (30°C Ha KMIIOMETP).
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[IpoBeneHHBIE M3MEpPEHHS HA CKBAXHHE MOATBEPIKAAIOT, YTO TOBBIIICHHBIC
TeMIepaTypbl U 3a(UKCHUPOBAHHBIE TEMIIEPATypHBIE T'PATUEHTHl yJaeTcsl HaOII0IaTh
TOJIBKO B HEMOCPEICTBEHHOW OJIM30CTH OT MarMaTU4YECKON KaMepbl 1 MarMaTu4ecKoro
ouara.

Bce npubopsl paboTaroT B peKuMe HENMPEPbIBHOTO MOHUTOPUHIA re0(pU3NIECKUX
IIPOLIECCOB MPOUCXOAIINX Ha TEPPUTOPUU DIBOPYCCKOrO BYJIKAHMYECKOIO LIEHTpA.
CO6op W XpaHEHHE MJAHHBIX TPOU3BOJAUTCA B aBTOMATHYECKOM pexume. Jlns
nanbHelme o0paboTKM modyyaeMas HMHQpoOpManus MEepeJaeTcss B  TOJOBHbBIE

YIIPaBJICHHS IO KaHAJIaM CBSI3H.

Pucynok 79 - Bun ckBaxunsl BK 11 ¢ ycTaHOBIEHHON TEPMOKOCOH.

Ha pucynke 80 moka3zana cxema ckBaxuHbl BK-11: 1 — cimoii reonornueckoit
Cpelbl, COCTOSIIUMN 13 BaTyHOB, TaJICUHUKA, APECBHI, 1I€OHs, necka. MouHocTh cinos 24
MeTpa. 2 - CJIOW TEOJOTUYECKON CpeAbl, COCTOAIIMN U3 KPUCTALIMYECKHUX

TPEUIMHOBATHIX CIAHIIEB MPOTEPO30SI.
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Pucynok 81 - O6muii Bun Bepxue-Ky6anckoro nonurona BCEI'MHI'EO.
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O6mmit Bug Bepxue-KyOaHCKOro mojauroHa v pacrosiokeHue npudopoB MoKa3zaHa
Ha pUCyHKe 81.

Ha ocHOBaHMM TMOJy4YEHHBIX HAKIOHOMETPUUECKUX JaHHBIX, OTpakarouux
CTPYKTYPY HaBEJICHHBIX BOJHOBBIX MPOIECCOB OT YJAJICHHBIX 3€MJICTPSICEHUN B pailoHe
DONBOPYCCKOTO  BYJIKAHWYECKOTO IIEHTPA, TMOJATBEPKACHO HAIWYUE PErHOHANbHBIX
JIOKaJIbHBIX 00pa30BaHUM C XapaKTEPHBIMU PE30HAHCHBIMU MOJAMH, YaCTh U3 KOTOPBIX
00yCJIOBJIEHa HU3KOYACTOTHBIMU MOJAMH MarMaTHYeCKUX KaMep M MarHUTHOrO odYara
ByJIKaHa DJIbOpyC.

CoriacHO HOBBIM JIAaHHBIM MPOBEACHHOTO aHAJIN3a PE30OHAHCHBIX MOJI MPUBEICHHBIN
pa3Mep MarMaTM4ecKoW KaMmepbl HAXOAWTCS B mIpenenax 8-9 KM M 3aJIeraeT OHa B
uHTepBaje miyouH 1-10 KM HIKe YPOBHSI MOpS MPAKTUUYECKU HEMOCPEACTBEHHO MOJ
BYJIKAHUYECKOW TMOCTPONKONW. Marmarnuueckuil oyar Mo MnOJy4YeHHbIM JaHHBIM HUMEET

BEChbMa BHYIIHUTEIIbHBIE pa3Mephl, KOTOpPbIE AOXOAAT A0 30-35 km.
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3aKJIIo4YeHue

HakomieHHbI1  SKCHEpUMEHTANIbHBIA ~ MaTepual, OTpaXarolluil CTPYKTYpy
DONEeKTPOMArHUTHBIX BO3MYIIEHUN MEpel CHWIbHBIMU CEUCMUYECKHUMU COOBITHSIMU,
MO3BOJISIET CTaBUTh BONPOC O CO3JIaHUM CIHENHAIU3UPOBAHHBIX HHQPOPMAIMOHHO-
U3MEPUTEIbHBIX KOMILJIEKCOB, KOTOPBIE TMO3BOJSAT C BBICOKOM BEPOSITHOCTHIO
MPOTHO3UPOBaTh MOMEHT U MECTO KPYMHOTO CEUCMUYECKOrO0 COOBITHS B OKEaHe.
Bonpoc 0 TOM, BBI30BET 3TO 3EMIICTPACEHHE I[yHAMU WA HET, OCTAETCSA MOKa
OTKpHITBIM. [Ipencrout Oonpinas paboTa MO aHAINU3Y SJIEKTPOMATHUTHBIX CUTHAJIOB,
TEHEPUPYEMBIX 3EMJIETPSICEHUSIMU B OKEAHE C I€JIbI0 BBISICHEHUS 1I€JIOCTHOW KapTUHBI B
palioHe OyAyIlero CeMCMHUYECKOro COOBITHS. 3/IeCh KelaTeJbHO 3HATh BECh HAOOP
MapaMeTpoB  TEOJOTHMUECKON Cpellbl, OTpaXalollUX YCIOBUA  TpaHChOopMaluu
JTUIATAHCHBIX CTPYKTYp B OyAyllleld SMUIEHTPaTIbHOW 30HE M OIEHUTh UX POJb B
CO3/JaHUM KAPTUHBI MEXAHUKO-3JIEKTPOMATHUTHBIX MpeoOpa3oBaHUN Ha JTare
MOATOTOBKHU KPYIHOTO 3emiieTpscerus. [loaTomy kaxkioe HaOI0IeHHe TaKUX CUTHAJIOB
BBI3BIBAET MOBBIIIEHHBIN UHTEPEC, MOCKOJIbKY CEHMCMOANIEKTPOAMHAMUKA, KaK U BCSKast
npyras reodusnyeckas TeOpusi, Hy>KJ1aeTcsl B TPOBEPKE HA OIBITE.

OMnBIT HAIIUX YKCIIEPUMEHTANTBHBIX paboT Ha CeBepoKaBKa3CKoil reoru3ndeckon
oOcepBaTopuM  CBUJIETEIILCTBYET O TOM, 4YTO  OTHAENbHBIM  kjmacc YHY
AIEKTPOMArHUTHBIX CUTHAJIOB nojAaeTcs perucTpanuu COBPEMEHHBIMHU
arnmapaTypHbIMU CPEJICTBAMM.

[lonyuennsie psasl HaOmoneHnit Ha CeBepoKaBKAa3CKOM reodu3udecKon
oOcepBaTopur mokasbiBatoT, 4yTto U3 100 3aperucTpUpOBAHHBIX 3EMIETPSICEHUN C
MarHutygoii  6onee 6, okono 70 mpenBapsitorcss  XapaktepHeiMu  YHY
ANEKTPOMArHUTHBIMU BO3MYIIEHUSIMH, KOTOPHIE BBIJIETSIOTCS BU3yalbHO.

[lonyueHHblE SKCHEPUMEHTANIbHBIC JaHHbIE TIO3BOJSIOT  HAAEATCA, 4YTO
perucTpanus JaHHOTO KJIacca r€OMarHUTHBIX MyJIbCalluii COBPEMEHHBIMH MAarHUTHBIMU
BapUOMETpaMH BO3MOXKHAa, B OCHOBHOM, IIOKa TOJbKO TMepel KpPYNHBIMH
3emsieTpsiceHuAMU. OJHAKO BBIACIHUTH 3THUM CHOCOOOM M3 YHUCJIA PETUCTPUPYEMBIX

CEUCMHMYECKUX COOBITHI 3eMIIETpSICEHHE, KOTOpPOE CIIOCOOHO TEHEPHUPOBATh IyHAMHU
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MOKa HE TMPEACTaBIAECTCS BO3MOXHBIM 0€3 NPUBICYEHUS JOMOJHUTEIHHOU
uH(popmMaruu.

[IpoBeaeHHBIE DJKCIIepUMEHTAIbHBIE HaOmoaeHus YHY 31eKTpoMarHUTHBIX
BO3MYIIIEHUH, TEHEPUPYEMBIX Ha dTare MOATOTOBKU KPYMHBIX CEMCMUYECKUX COOBITHM,
MOKa3aju, 4YTO YK€ CerofHs 3Ta uHdopMalus sBIsSETCS MpakTUUeCKu 3HauuMou. Tak,
Hanpumep, npu peructpauuu Y HY Bo3MylieHN B pa3HECEHHBIX TyHKTaX KOMILIEKCOM
reo(pu3n4YecKuX NprUOOPOB, KOTOPHIE BKIIOYAIOT 1 MATHUTHBIE BAPUOMETPHI, BO3MOXKHO
ONpPEAECICHUE HAINPABICHUS HAa UCTOYHUK curHajna. CienoBaTesibHO, Mbl pacloyiaracM
TEXHUYECKUMH BO3MOXKHOCTSIMH HE TOJBKO KA4ECTBEHHO BBIAEIUTh aHOMAJMIO-
MPEABECTHUK, HO W MPUOIM3UTENIBHO yKa3aTh pailoH Oyaymieil kartactpodsl. Torna
MOJIYYUB JOMOJHUTENbHYIO UHpOpMaIuio o ¢GopMe MOPCKOM MOBEPXHOCTH HA OCHOBE
JAHHBIX KOCMUYECKOTO MOHUTOPHHTA MMOBEPXHOCTU OKE€AHA B PANOHE PAa3BUBAIOIIETOCA
3eMJIETPSICEHUS, YUEHBIE MOTYT IPUHATH pellleHre 00 0OBSIBJICHUU CUTHAJIA TPEBOTH.

B Hacrosimee BpemMs Ha ceBepHOM KaBkaze (QyHKIMOHHPYIOT YEThIpE
MOJTHOMACHITA0HBIX Teo(PU3nUecKux JTadOpaTopuu, KOTOphIE BOILIM B COCTaB
CeBepokaBKa3Cckoil reou3nuecKor 00cepBaTOPHH.

[lonyuenHble B pe3ysbTaTe HAOMIOJEHUNW SKCIEPUMEHTANIbHBIE JIaHHbIC
MO3BOJISIIOT UCCIIEIOBATh TOHKYIO CTPYKTYPY XapaKTepHbIX KBa3UBOJHOBBIX Gpopm YHY
AJEKTPOMArHUTHBIX BO3MYIICHUHN (MOTEHIMAIBHBIX MPEIBECTHUKOB), BBIIACICHHBIX MPU
aHaJu3€ OTIEIbHBIX CHJIBHBIX CEUCMHYECKUX COOBITUM, KOTOpBhIE MPOU3OILIA B
pa3UuHbIX  paiioHax 3emui U ObUIM  3a(UKCUPOBAHbI  MHGPOPMAIMOHHO-
U3MepuTeIbHbIMU cucTeMaMu CeBepoKaBKa3Cckoil reousnueckoit o0cepBaTOpUH.

bonpmine MaccuBbl IUGPOBBIX  JAHHBIX, OTPAXAIOMUX MOCTYMHAIOIIYIO
ANEKTPOMArHUTHYIO M CEMCMUYECKyr0 UH(OpMalMI0 CO BCEX CEHCMOOMACHBIX
pPEruoHOB 3eMJIH, JeNaeT 3aTPyAHUTEIbHBIM €¢ 00pabOoTKy M OTPaKEHHE MOJYUYEHHBIX
JAHHBIX B OTYETE 3a OJMH KBapTaj. JTa KponoTinBas padbora OyaeT MpoAoIKaThbCs Ha
BCEX OJTamax BbBINOJHEHUS HACTOAINIEH  HAyYHO-HCCIENOBATENbCKOW  pabOTHI.
[lmanupyeTcsa co3JaHHe CIHEUaTIu3UPOBAHHBIX AJITOPUTMOB M NIPOTPaMM, KOTOPbIE
MO3BOJISAIT aBTOMATU3UPOBATh ATOT mpouecc. OIHAKO, y4aCcTHE YUYEHOTO-UCCIIeI0BaTENs

B paboTax 1O aHalIM3y TOHKOM CTPYKTYphl TE€OMAarHUTHOM M CelcCMUYEecKOM
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uHopmaiu, ocraercs o0si3aTeNbHbIM. (€0 B TOM, UTO MOJYyYEHUE YHUKAIbHBIX
HAay4YHBIX pPE3yJbTAaTOB, CBA3aHO HE TOJBKO C aHAJIW30M JIaHHBIX HATYpPHOTO
AKCIEPUMEHTa, HO JTOT IMpollecC TpeOdyeT OJHOBPEMEHHO H3y4yaTb U Te€0JIOTrO-
reopu3n4ecKre 0OCOOCHHOCTH PETHOHA. Y CTAHOBJIEHO, YTO TIIyOMHBI 3aJIeTaHUs o4ara u
Pl IPYTUX TEOJIOTUMYECKUX OCOOEHHOCTEM MOTYT SBUThCA oOmnpeaeistomumu. B
MPOIIECCE MU3YUYECHUSI TUX CJIOXKHBIX SBJICHUN KETATEIbHO Y4ECTh, MO BO3MOXKHOCTH,
BCE OCHOBHBIE CTPYKTYphI reocdep 3eMiu, y4acTBYIOIIMX MPSIMBIM WM KOCBEHHBIM
obpazoMm B  (dopMupoBaHMHM  O0Opa3a  aHOMAJbHOTO  KBa3UTapMOHHUYECKOTO
ANEKTPOMArHUTHOTO WJIM MAarHUTHOTO BO3MYILIEHHMS Ha BCEX OJTamax pa3BUTHS,
BKJIIOYAs: MOATOTOBUTENBbHBIM TEPUOJ, MOMEHT yJapa U TMOCIEICTBUE CUIIBHOTO
CEHCMHYECKOTO COOBITHS.

Ha BTOpoMm stamne uccnenoBanuii B pamkax HHAP 060011ieHb! cyliecTByONme 1 ¢
COBPEMEHHBIX MO3UILIMK MPOaHATU3UPOBAHBI HOBEHIIINE OTEUECTBEHHbBIE U 3apyOeKHbIC
pe3yNbTaThl AKCHEPUMEHTAIBHBIX HUCCIEJOBAHUM MO CEMCMUYECKUM IpoIleccaM B
CTPYKTYPUPOBAHHBIX TE€OJOTHMUYECKUX (Pa3IOMHO-OJIOKOBBIX) cpenax. I[IpomomkeHsl
UCCIIEIOBAHUS AJIEKTPOMArHUTHBIX BOJHOBBIX BO3MYIIEHUM, BKIIOYas U aHOMAJIbHOE
AJEKTPOMArHUTHOE M3JIyYeHHEe, BOSHUKAIOIIEE B MEPUO/I, TPEAIIECTBYIOMUN KPYITHBIM
CEHCMHYECKUM COOBITUSIM Ha BCEX CTAAUSAX MOATOTOBKHU KPYITHOTO 3€MJIETPSICEHUS.

[Iponomxeno oOCyXJIeHHE  BOMPOCOB  B3aUMOCBSI3M  DJIEKTPOMArHUTHBIX
MPOIIECCOB, MPOTEKAIOIIUX B TBEPJIOM 3eMJe, C BO3MYIIECHUSMU, HAOIIOIAEMBIMU B
noHocdepe. HeoOXxoammMocTh TMpoOBEACHUS TaKUX OOOOIIAIONIUX HCCICIOBAHUU IIpHU
MPOJOKEHUN BBITIOJIHEHUSI HAyYHBIX HAOJNIOJACHUNM €CTECTBEHHBIX MAarHUTHBIX
cTpykTyp B pamkax HUP nmponnkToBana psioM 0OCTOSITEILCTB.

B otedecTBeHHOW Hayke M NPaKTUKE BO3pacTaeT pojb HaOII0IaTeIbHOU
reo(pU3UKH MPU PEIICHUH 3a7a4 MpeJCKa3aHusl KPYMHBIX CEHCMUUECKUX COOBITHH. DTO
CTaJI0 BO3MOXKHBIM OJiarofapsi MOSIBJIEHUIO COBPEMEHHBIX METOJIOB U T'€OTEXHOJOTH,
MO3BOJISIIOIIMX HAa HOBOM YpPOBHE HWHTEPIPETUPOBATH PE3YJbTAThl HUCCIEIOBAHUS
Pa3JIMYHBIX TTApaMETPOB (PU3UUECKUX IMMOJIEH, MOTYUYSHHBIX NMPU MPOBEJACHUU HA3EMHBIX,
MOA3EMHBIX (CKBXXHUHHBIX) W BO3AYIIHBIX (CIHYyTHUKOBBIX) HCCIEIOBaHUN. OTH

PE3YJIbTAThl U ABJIAIOINUXCA B KOHCYHOM HTOIC OCHOBOU I CO3JaHHUA B 6y,Z[y1]_I€M
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O0OBEMHBIX T€0JOrO-TeOPU3NUECKUX MOJeNed H3y4aeMbIX CEHCMOOMACHBIX U
BYJIKAHOOITACHBIX PETHOHOB.

Bce (yHmamenTanbHble M TPUKIAIHBIE HCCIENOBAHUS B 3aTPOHYTOW HAy4YHOU
00JIaCTH UMEIOT BAKHOE TOCYIAPCTBEHHOE 3HAUEHUE.

Xapaktepusys npo0OjeMy B LEJIOM HEOOXOAMMO OTMETUTh, YTO B HACTOSLIEE
BpEMsl €II€ CYLIECTBYIOT ONPEACICHHBIE MNPOTHUBOPEYUS B NPEACTABICHUSX,
OTHOCSIIIIUXCSI HEMOCPEACTBEHHO K IPOLIECCY NMOATOTOBKM 3emueTpsiceHnid. CoriiacHo
TPAJUIIMOHHBIM TIPEACTABICHUSIM, 3AJI0)KEHHBIM Pa00TaMU COBETCKUX M aMEPUKAHCKUX
cercMonoroB B 70-x rofax, BOSHUKHOBEHHE CUJIBHOTO 3€MIIETPSICEHUs NPEIBapsIETCs
U3MEHEHUSIMU XapaKTepHbIX (OPM U BOJHOBBIX CTPYKTYp H3BECTHBIX KJIACCOB,
reo(pu3N4YECKUX U FreOXUMUYECKUX MoJel. BoisBiaeHue pacnpeaeneHus 3TUX U3MEHEHUM
B MPOCTPAHCTBE U BO BPEMEHU MOXET OBbITh HCHOJIB30BAHO JISI JE€TEPMUHHUCTCKOTO
MPEICKa3aHUs TOTOBSILIETOCS 3€MIIETPSICEHHS NI U3BEPKEHUS BYJIKAHA.

Tem He MeHee, CEroAHs yX€ MOXHO CUHMTaTh YCTAHOBJIEHHBIM, YTO B
HaOmonaempix Ha YCY KI'OUUC KbBI'Y Bapuanusx reopu3nUecKux MoJien
coJiep KaTcsl CBEIEHUs O AMHAMUKE Te0()U3UUECKOI Cpebl U MPoLeccax MPOTEKAIOIINUX
B 30H€ NOJATOTOBKHM KPYMHBIX 3eMiieTpsiceHuil. B nanpHeiilieM HEOOXOIMMO BeCTH
paboThl MO TOJYYEHUIO HOBBIX SKCIEPUMEHTAIBHBIX PE3yJIbTAaTOB C MOCIEIYIOIIEH
anmapatypHol  knaccudukanmein  Hamboliee  XapaKTEPHBIX  JIEKTPOMArHUTHBIX
npu3HakoB B YHY nuamazoHe M OLEHKM aJeKBAaTHOCTH BBINIOJHAEMOM HA UX OCHOBE
MHTEPOPETALNN TOJYYEHHBIX JAaHHBIX C BBIXOJAOM Ha KPATKOCPOUHBIM IPOTHO3
KPYIHBIX CEHCMUYECKUX COOBITUH.

B pesynbTaTe pa3BepThIBaHUS HAYYHBIX UCCIEAOBAHUMN MO SKCIEPUMEHTAIIBHOMY
U3YUYEHUIO aHOMAJIbHBIX AJIEKTPOMAarHUTHBIX u3nydeHuid (ADMMU) Ha 0Oaze
MH(POPMAITMOHHO-U3MEPUTENBbHBIX KOMIUIEKCOB B cocTtaBe YCY KI'@UUC KBI'Y yxe
MOJy4YEHbl HOBBIE HayyHble pe3yibpTarsl B YHY amama3zoHe, HEKOTOpPBIE M3 KOTOPBIX
aHAJTU3UPYIOTCS BO BTOpOM wyactu otdera. I[lpomecc mnepBuyHOM 00pabOTKH U
JaJbHENIIEH NHTEPIPETALNHU MOJIYUYCHHBIX HAYUYHBIX PE3YJBTATOB BECHMA TPYJAOEMKHU

U TpeOyeT MOJArOTOBKU KBATU(PUIIUPOBAHHBIX CIEIIUAIUCTOB.
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[Ipy mnpoAoKeHUH HATypHBIX HAOMIOJAEHUN MPOBOAWINCH pPadOTHl MO
pacIIMpeHUI0 M3MEpUTETbHOM 0a3bl CeBepoKaBKa3CKO reou3ndecko oocepBaTopum.
B cocrae YCY KI'OUUC npousBeaeHa yYCTaHOBKA KOMIUIEKCA TI'€O(PU3NYECKHX
npubopoB Ha 0a3e HOBOM jabopaTopuu, pa3BEPHYTOM ydaCTHUKAMHU MPOEKTa B
BepxoBbsix KyOanu. Takum o00pa3om, MpoJoJKEHBI PabOTHI MO HApaIllMBAaHUIO CETH
CTaHIMH Ha pPA3TMYHOM YyAAJIEHUU OT BYJKAHUYECKOM MOCTpoiku Onpdpyca -
BEPOSTHOTO SMUIEHTPA T'€OJIMHAMUYECKUX COOBITUM B pernoHe. B HacTosimiee Bpems
UIET OTJIaJKa BCEro HWH()POPMAIMOHHO-U3MEPUTENIHHOTO KOMILIEKCAa C  IEJbI0
OCYIIIECTBJICHUSI HETIPEPHIBHOI'O MOHUTOPUHTA T€O(PU3UUECKUX MTPOIIECCOB B PETHOHE.

W, Tem He MeHee, MPU PEIICHUU OTMEUECHHOW BBIIIE MPOOJIEMBbI OCTAKOTCA
HESICHBIMU MOMEHTBI BHIOOpA HOBBIX ITYHKTOB pa3BepThIBaHUS JIabopaTopuil. SBISIIOTCS
JU reosioro-reousnueckue, reorpapuyeckrue 0COOEHHOCTH UM OCOOEHHOCTHU pelibeda
MeCTHOCTH BaxxHbIMU? {11 ADMMU oHu, 10 CyTH, €111e HE TOJIBKO HE PEIIAINCh, HO U HE
cTaBWINCh. OUeBUAHBI TPYIHOCTU HA MYTH (HOPMYIUPOBAHUS OOIIUX PEKOMEHIAIIUM.
N Bce xe, ucxoas u3 umeroieicss nHGOpMalnu, Mo-BUANMOMY, MOXKHO OMPEAEIIUTh
caMbIi O0IIMI MOIXO0A K METOJUKE MOCTAaHOBKH HAOJIIOJCHUN.

3/1ech cleayeT UCXOIUTh U3 TOJIOKEHHUS, UYTO KaK caMO 3€MIIETPSICEHUE WU
U3BEPKEHUE BYJKAaHA, TAK U MPOLIECCHl MOATOTOBKU TaKUX COOBITUM - 3TO CIEJCTBUE B
KOHEUHOM  MTOT€  TEKTOHUYECKOM  aKTMBHOCTU  3emud.  Peructpupyembie
MPOTHOCTUYECKUE  CUTHAJbI, SBJISISICH  OTPAXKEHUEM  Ipollecca  MOJATOTOBKH
CEHCMHYECKOTO  COOBITHS,  OMPEACNSIOTCS ~ M3MEHEHUSMHM B HANpsHKEHHO-
neOpMUPOBAHHOM COCTOSIHUM TOPHOW MOPOJABI BO BCEM 00bEME 30HBI MOJATOTOBKH, B
TOM 4HCJI€ U y JOHEeBHOW moBepxHocTu 3emuu. Kpome Toro, HaOmronaemble HaMH
aHomanbHble (Gopmbl DOMU (kak U psg Opyrux MNPEBECTHUKOB) OMPENEISIIOTCS
MEXAHUYECKMMH NEPECTPOMKAMH B T€OJIOTUYECKOM CpeJle SMUIEHTPAIBHON 30HBI U B
MPUJIETAIOUX TPUITOBEPXHOCTHBIX CIOSX 3€MHOU KOPBI.

[Io MHeHHMIO wu3BECTHOro poccuiickoro ydeHoro B.H. HwukomaeBckoro wus
Nucturyra ¢usukun 3emnu PAH, wMozamunocts OMMUM  moxkeTr ObITH yCHIIEHA
HEOJHOPOJHOCTHIO, CBSI3AHHOM C BOJOHACBHIIIEHHOCTHIO BEPXHUX CJIOEB TOPHOU

TIOPOJIBI.
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B 1uenom aHomanbHbie OMM  ABASIOTCS COCTaBHOM 4YacThlO IIpolecca
nepepacrpeieNieHdsl 3HEpruM B IMepuoj MOJArOTOBKM 3emiieTpsiceHus. Ho oOnanas
NPUCYIIUMHU 3E€MJIETPSICEHUIO XapaKTEPHBIMU OCOOEHHOCTSIMH, 3TO H3JIyYEHHUE JaeT
JOTIOJTHUTENIbHBIE CBEICHHSI B UCCJIEIOBAHUM JTUHAMHUKU Pa3BUTHS HANpPsLDKEHU mepen
KPYIHBIM 3€MJIETPSCEHHUEM.

HNuterpansHocte  ADMUM  1nipu  peructpauuv MX Ha TOBEPXHOCTH 3E€MIIHU
MO3BOJISIET HMCKIIOYHUTH JIOKAJIBHBIE OCOOEHHOCTHM TOYKM HAONIOACHUS W MOIYYUTh
000011IeHHYI0 UH()OPMALIMIO O PETHOHATBHBIX CBOMCTBAaX CpPE/bl, XapaKTepU3YIOIIYIO
00JaCTh MOJATOTOBKH 3EMJIETPACEHHS. OTO HE TOJBKO OTKPBIBAET BO3MOKHOCTh
HaJesAThCAd B OynylleM Ha CHIJKEHHE CIly4aeB IpOMyCcKa LEId, HO W I03BOJISET
TOBOPUTh O KOHTPOJHMPOBAHWM AHOMAJBHBIX BO3MYUIEHMH B  HaNpsHKEHHO-
nehopMUPOBAHHOM COCTOSIHUU PETUOHA B OTIWYHUE OT AU((DEepeHIINaTbLHOTO XapaKkTepa
ne(OpMALIMOHHBIX U3MEHEHUH 110 3HAYUTEIBHO MEHEE IIJIOTHOM CETH CTaHIUH.

OTMeTuM TakXe, 4TO perucTpupyemble aHomaiabHble OMMU - oquH U3 Moka 4To
€AMHUYHBIX CIOCOOOB TMOJYYEHHUs OIEPATUBHBIX CBEICHUN HAKaHyHE CTUXUIHOIO
OencTBusl.

B Hacrosmee BpeMs mnpoOieMa H3y4YeHHUs ONEPATHUBHBIX 3JIEKTPOMATrHUTHBIX
MIPEIBECTHUKOB HAaXOJUTCA Ha IMEpPBOM CTAAUM HAyYHO-HCCIIEJOBATEIbCKONH palOOTHI,
XapakTepu3yromieiicss HAbOpOM CTaTUCTUYECKOI0 MaTepuaa U BBISBIEHUEM OCHOBHBIX
3aKOHOMEpPHOCTEN M PErHOHAJbHBIX OCOOEHHOCTEW. OJTa cTaaus Npenarnoiaraert
MIOCTAHOBKY PEXUMHBIX HAOJIOJEHUA HAa ONTUMAJIbHOM CETH CTAaHLMM, OCHAIEHHON
CTaHJAAPTU30BaHHOW ammapaTypoil, BHEApPEHHWE B NPAKTUKY SKCIEPUMEHTATbHBIX
UCCJIEIOBAHUM BBIYMCIMTEIBHON TEXHUKM M METOJOB OINEPATHBHOW 00pabOTKH
MH(pOpMaIMKU B pealIbHOM MaclITabe BpEeMEHH MOTYy4YaeMbIX JaHHBIX.

BpeMeHnHoll macimiTa® mposiBIE€HUS NPEIBECTHHKA B JECATKM MHUHYT - IEpBBIC
gachl 0€3 COMHEHHUs 3HAYUTENIBHO YCJIOXKHAET BO3MOXXHOCTH CBOEBPEMEHHOIO U
HAJ©KHOTO BBIJIEJICHUSI CHUTHAla, HO, B TO € BPEMS, MHOTOKPAaTHO IOBBIIIAET
aKTyaJbHOCTh U HEOOXOAMMOCTh TAKOW pabOTHI.

B Tperbem paszgene oryeTa BBIIOJHEH AaHAIM3 pa3IMYHBIX KOHCTPYKLHUN

KBaplEBbIX  HAKJIOHOMEPOB, pa3padoranHeix B Poccum J.I'. I'pumHeBbiM
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¢ 1966 mo 1999 r., u3noxkeHa METOAMKA W PE3YJNbTAThl ATAIOHUPOBAHUS ITUX
HaKJIOHOMEpPOB. BhINONIHEHHBIE OIIEHKH CBUJIETEIBCTBYIOT O BBICOKOM TOYHOCTH
ompeneNieHus] HMX JIEKTpoAMHAMHUUecKOol mocTtosHHOM. [lokazaHo, YTO OCHOBHBIE
XapaKTepUCTUKNA HAKIOHOMEPOB HE HM3MEHSIOTCS B TEUECHHE JJIUTEIIBHOTO BPEMEHH.
[Ipoananu3upoBan crnocod OMpeAceHUs MNPUBEACHHON JJUHBI TOPU30HTAJIBLHOIO
MasiTHUKA, OTJIUMYAIOIIUMCS OT HM3BECTHBIX CIOCOOOB MOBBIIIEHHONW TOYHOCTHIO. DTO
MO3BOJISIET PACIIUPUTHh JTUHAMUYECKHE XapPaKTEPUCTUKU NPUOOPOB JAHHOIO THIIA,
ucnoas3yemsix B YCV.

Yto KacaeTcsi HOBOTO TMOKOJEHUSI TPUOOPOB ISl HW3MEPEHUs BapHUalUid
MAarHuTHOTO TOJIsl, TO OHM Y€ cO3/laHbl B Poccun M yCHemHo SKCIUTyaTUpPYIOTCS B
Snonuu u Ha TaiiBaHe, KOTOPBIEC 3aKYMIIIH JIECSITKA TAKUX TPUOOPOB.

K coxaneHnio, y MCIOJTHUTENIEH HACTOSIIEN TEMbI CPEICTB HA 3aKYIKy TaKUX
MH(QOPMAITMOHHO-U3MEPUTEIIbHBIX CUCTEM HET. A 3TO 3HAYUT, YTO MbI HE HMEEeM
BO3MOXXHOCTH  MOpoBecTH  MojaepHu3annio  CeBepoKaBKa3CKoM  reou3nyecKoi
o0cepBaTOpUH.

Takum oOpazom, Ha cerogHs B Poccum yxke paspaboTanbl HWH()OPMAILIMOHHO
U3MEPUTEIbHBIE CHUCTEMBI, KOTOpbIE TMpH HUX YCTAaHOBKE Ha IMOCTAMEHTaX
CeBepokaBka3ckoil reousanueckoil 1adOpaTOpPUU TMO3BOJISIT BECTH BBICOKOTOYHBIM
MOHUTOPHUHT KPYIHBIX CECMUYECKUX COOBITUI Ha Bcel TeppuTopun Poccuu u 3emiu B
LEJIOM.

XapakTepusysa mnpoOjeMy B I€J0M, OTMETHUM, YTO HaOJIoJacMble HAa 3€MHOMU
noBepxHoctd YHY reomarHuTHbIE Bapualvu SIBISIOTCS CYMEPIO3UIMENH NBYX THUIIOB
BOJIH — TaJIaf0IIeH U3 aTMOC(Ephl M OTPAXKEHHON B 36MHOM KOpE.

Ecnaum mMarHuTHbIE BapuOMETPHI YCTAHOBJIEHBI B CEMCMUYECKU aKTHBHBIX 30HAaX,
TO B TOYKY HAOJIOJEHUS KPOME AaHOMAJIbHBIX BO3MYIIEHUM JOMOJHUTEIBHO €Ille
npuxoasiT ecrectBeHHble YHY u3nydenus, oTpakeHHbIE OT pa3BUBAIOIIEHCS B 00JacTu
OyIyniero oyara aHoMajuu MPOBOJUMOCTH, a TaKXKE€ W aHOMAJIbHbIE JUTOC(EpHBIE

YHY nsznyuenus.
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[TosToMy pa3BuUTHE TEKTOHMYECKHX MPOILIECCOB B 0OJacTh OyIymiero ouara
3eMJIETPSICEHUS TPUBOJUT K YBEIUUYCHUIO AMIUIUTY] H3MEPSEMBIX T'€OMarHUTHBIX
BO3MYILEHUHN U, COOTBETCTBEHHO, UX I'PAAUEHTOB.

EcrectBennbie YHY reoMarHuTHbIE MyJbCalldd HOHOC(HEPHOTO MPOUCXOXKICHUS
MMEIOT B CPEOHUX MIMPOTAX OUYEHb MAaJEHbKHE TpaaueHTbl. Da30BO-rpaJUEeHTHBIN
METOJ| ONpPEACNICHUSI TPaAUeHTOB U (ha30BBIX CKOPOCTEH BO3MYIIEHUH, pa3BUBAEMBIil
o7, PYKOBOJCTBOM  HM3BECTHOIO  POCCHMCKOrO  y4e€HOro, JOKTopa (usuko-
Marematudeckux Hayk Kombitenko HO.A. u3z CII® U3MUPAH, no3sonsier Ha (one
€CTECTBEHHBIX T'€OMArHUTHBIX BapHallui BBIACIUTH TPATUEHTHl OT JIOKAJIbHBIX
TUTOC(HEPHBIX HMCTOYHUKOB, PACTHOJONKEHHBIX OJUXKE K HUCIOIb3YeMbIM MArHUTHBIM
CTaHLIUSIM, YeM HOHOC(HEPHBbIE UCTOYHUKH ITYJIbCALIHI.

TeM cambIM B HAcToOsiIEee BpeMs NEepBasi 4acTh 3aTPOHYTOM KPYMHOUW MpoOIeMbl
yXKE€ TEOPETHUYECKH pelleHa W YacCTUYHO TMOJTBEPKJICHA TMOJHOMACIITAOHBIMU
HAaTypHBIMU JKCIIEPUMEHTAMU, KOTOPHIE HAIlM YY€HbIE MPOBEIM HE TOJbBKO Ha
teppuropur Poccur, HO W COBMECTHO C SIMOHCKMMHU KOJUIETAMH HAa TEPPUTOPUH
Snonun. Mcnonb3ys aHHbIE U3MEPEHUN B PaCHpPEACIICHUHM HAIPAaBICHUN BEKTOPOB
rPaJUEHTOB 32 HECKOJBKO MECSLEB N0 3€MIETPSACEHUS MOXKHO ONPENEIUTh U
HaIpaBJICHUE Ha oyar OyaylIero 3eMJaeTpsICeHHUS.

JlanpHelee pacuiupeHue (poHTa HaydHBIX padOT Mo mpodiieMe B LEIOM U
Pa3BUTUM  COOTBETCTBYIOLIETO MPOTPAMMHOIO MPOJYKTAa OTKPBIBAET IIMPOKHE
BO3MOXXHOCTH JJisi 00€CTI€UeHUs] MPOTHO3UPOBAHUS HE TOJIbKO BPEMEHH, HO M MecCTa
Oynymiero KatacTpouUuecKoro COOBITHSI C U3BECTHOM CpeIHEKBaJIpaTUUYECKOU
OLLIMOKOM.

CerogHsi peuieHHe S5TOM BaXXKHOM TOCYyAapCTBEHHOW MPOOJIEMBI CIIEPKUBAET
TOJBKO OTpaHUYEHHOE (PMHAHCUPOBAHUE KaK (PyHIaMEHTAIbHBIX, TaK U MPUKIATHBIX
UCCJEeI0OBAHUM B 3TOM o0Osiacth Hayku. Cieqyer OTMETUTh M OTCYTCTBHE M JOJIKHOTO
BHUMAaHUS K IpoOjeMaM MPOrHo3a KPYMHBIX 3eMJIETPSICEHU CO CTOPOHBI TOCYapCTBA

B niessioM 1 MYC B yacTHOCTH.
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