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[Touck, pasBeaka M OKCIUTyaTalMsi MECTOPOXKIEHUN YIVIEBOJOPOJOB Ha
npotsbkeHud noutd 100 neT sBIseTCs TJIaBHBIM JIBUTATEIEM DPa3BUTUSA 3THX
meTogoB. OOnMuK, MeTonbl, ammaparypa (OpPMUPOBAIUCH B OCHOBHOM TEMHU
TpeOOBAHUSIMH, KOTOPBIE MPEABSBISUIA K HUM 337a4yd HE(PTSIHOW reoPU3MKH —
reousnyeckol pazpeaku. [lapamiensHo 3TOMy pa3BUBaJach M MHas reousuka,
U3YYEHUE  3€MHBIX  (U3WYECKHX  MOJeH, OpPHUEHTHPOBAHHOE  3a/JadyaMu
UCCIEeIOBaHMUS TIyOOKMX Heap 3eMiiu, €€ TE€OJUHAMUYECKUX IPOLIECCOB,
CTpoeHusl, (U3NYECKUMU U XMMUYECKUMU CBOMCTBAMHU F€OBEIIECTBA.

['eodusnueckass pas3Beka 3apojuiachk CPaBHUTENIBHO HenaBHO. I[lepBbiid
NAaTeHT Ha METOJ HM3yYEHUsI CTPOCHHUS 3€MHBIX HEAP CEMCMUYECKHMMHU BOJHAMU
obL1 BbIIaH B 1919 rogy nemenkomy npodeccopy MuHTpomy, KOTOPBIN nepes TeM
MCIIOJIb30BaJl CEMCMHUUYECKYIO0 PErMCTPALMI0 B3PBIBOB apTUILICPUUCKUX CHAPSJIOB
JUTsT KOppeKuu cTpenbObl Bo BpeMs [lepBoit mupoBoii BoitHbL. Takum oOpaszom,
celicMopasBe/ka Obljia TOPOXKIeHAa BOGHHOW CEHCMOIOTHEH.

Ceiicmonorus — apeBHsis Hayka. J[o cepeaunbl 19 Beka oHa pa3BHBaiIach Kak
pasziell reojIoTur U reorpaguu, onupasich Ha reorpapuueckre OnucaHusi CUIbHbBIX
3emiieTpsiceHuil. B cepeaune mpouuioro Beka nosBUIIMCH NEPBbIE celcMOorpadnl co
CPaBHUTEIIBHO HU3KON 4yBCTBUTEIBHOCTHIO, A0 100. B 1900 rony Obuta co3nana
nepBas  MEXAyHapoJHas  opraHusauus, oObeauHuBIIasgs npumepHo 30
CEMCMHMYECKUX CTAaHLIMM JJi1 W3YUYCHHUsS 3eMIICTPACEHUN — BoOOIIe, W I HX
IPOrHO3a — B YACTHOCTH.

B 1902 rony akajgeMukoM  b.b.I'onuibiHBIM ObIa  co3JaHa
BBICOKOUYBCTBHUTEJIbHAS ammaparypa A PErucTpaluud cladbiX CEeHCMUYECKHX
CUTHAJIOB — MECTHBIX CJIA0BIX U yAAJIEHHBIX 3eMJIETPSCEHUM, MUKPOCEHCM.
Pa3Butne cetu ceiicMooruyeckux HaOIIOJEHUN MPOUCXOAMIO HEPABHOMEPHO.
OHO OBUIO W oOCTaercss Temepb B 3aBHCHUMOCTH OT AaKTOB BO3HHWKHOBEHUS
pa3pymIUTENbHBIX  3€MIICTPSICEHUH,  I[yHamu. HawmOoiiee  3HAYUTEIHHBIC
3eMIIETPSICEHHsT MHHYBIIEro crosueruss B Poccum: BepHeHckoe 3emiieTpsiceHne
1910 roma, SAntunckoe 3emuerpsicenune 1927, Amxabaackoe (Typxkmenus)1958,
Xantckoe (Tamxuxucran) 1949, Tamkentckoe (Y30ekucran) 1966, Cnutakckoe
(Apmennst) 1948, Hedreropckoe Caxanun) 1995, Hormuukoe (Ces. Kamuarka)
2002roga. TamKeHTCKOE 3eMIIETPACEHUE 3ayPSAIHO MO MarHuTyae M=5,5, HO oHO
Jaj0  MOIIHBIA UMITYJIbC Pa3BUTHIO METOAOB IPOTHO3a 3EMIIETPSCEHUI,
OCHOBAHHBIX Ha 00pabOTKE MHOT'OJIMCUUIIIIMHAPHON HH(DOpMALIUH.



3amaun pa3BeOUYHON U OOJBIION TeOPU3UKH MOXO0XKH MO COACPKAHHIO, UX
METO/IbI Pa3IMYHbI U 000TaIAIOT APYT ApYTa.

B 70-80-x romax mpomnuioro Beka MPOU30NUIO M3MEHEHHE OOIIero
MHUPOBO33pEeHHUs B HayKax o 3emiie. B ocHOBe reousuku Jiexxat npeacTaBiIeHus O
CBOMCTBaxX, MPUCYIIUX TOPHBIM IopojaM. Kiraccuueckast MOJens TOPHON MOPOABI,
MCIOJIb30BaBIIasCs B Teo(U3MUECKOW pa3BeIKe U B «OOJbIION TeodusuKe»,
npeanosiaraia JOKaJdbHYI0 OJHOPOJHOCTh M HENPEPHIBHOCTh T'€OPU3UYECKUX
XapaKTEepUCTUK B TpelesiaX OMpe/eleHHbIX oOyacteil 3emiid, HEM3MEHHOCTh €€
CBOICTB BO BPEMEHH, JINHEUHOCTh (PU3NYECKUX XaPAKTEPUCTUK M Teo(PU3ndecKux
IIPOLIECCOB, ITACCUBHOCTH (Cpeia MOIJIOMIAET SHEPTUIO 30HAUPYIOIINX €€ MOJEH, HO
HE M3JIy4aeT €€) W OTCYTCTBHE B3aMMOJACHCTBHS Mojiel Mexmay coboir. Hopas
KOHIIETIIIAS CBOMCTB TOPHBIX MOPOJI, «reodu3ndeckon cpeasn», coznana 30-40 ner
Hazax mkosion akaaemuka M.A.CanmoBckoro. OHa oOTBepraer 3TH NOCTYJIATHI:
peanpHas Cpela MEpapXUYeCKM HEOJHOPOJHA, «KYyCKOBAaTa» BO BCEM AMAIA30HE
IPOCTPAHCTBEHHBIX MaclITabOB, HEJIWHEWHA 1O (PU3MYECKUM CBOWCTBAM U
COOTBETCTBEHHO M0 XapaKTepy MNPOTEKAIOIINX B HEW NTMHAMUYECKHX IPOLECCOB,
W3MEHYMBA BO BPEMEHM, AaKTHBHA — M3JIy4yaeT OJHEPrul0 B BHJE TEIUIA,
CEHCMUYECKOM, aKyCTUYECKOW U DJIEKTPOMATHUTHOM 3MUCCHUM, XapaKTECPU3YETCs
B3aMMOJICHCTBHEM reo(pU3NUECKUX MOJei pa3HOM MPUPOIBI.

HoBass mopenb reodusnmyeckod cpenpl Taur B cebe MHOrO HEyJo0CTB,
HAaYMHasg CO CJIOKHOCTHM AaHAJIUTUYECKOrO OINUCAHUS UM  HEBO3MOXHOCTHU
npeacKka3aHuss COOBITHM Jake Ha OTHOCUTENbHO HEOONBIINX BpEeMEHaX HX
pazButus. OJHAKO TOJBKO OHa CHOcOOHa TMPaBIUBO ONHCATh OrPOMHOE
pa3HoOOpa3ne BO3MOXXHBIX IIyTE€H pa3BUTHS MPOLIECCOB, OOBACHUTH, a HE
OTBEPrHYTh KakK HENpaBIONOJO00HbIEC, YIUBUTENIbHbIE, pPEIKO HalI0gaeMble
COOBITHSI.

Cka3zaHHOE HE 03HAYAeT, 4YTO CYLIECTBYIOLIAs JMHEWHAs MOJEIb Cpelpl HE

MMeeT IpaBa Ha cyuiecrBoBaHue. OHa HE TOJBKO 00JIalaeT MPOCTOTOM U
HEOOBIKHOBEHHON aHAIMTUYECKOW MPUBJIEKATEIbHOCTHIO, HO U JIOCTATOYHO BEPHO
ONMCHIBAET BOJHOBBIE U MEJUIEHHBIE I'€0JOTHYECKUE MTPOLIECCHI U HECET MPHU ITOM
MH(}OpPMAIUIO O HEJIMHEWHBIX CBOMCTBAX Cpelibl B BUAE CPABHUTEIHHO HEOOIBIINX
100aBOK, KOTOPHIE MOKHO BBIIBUTb M HCHOJB30BaTh B KAaueCTBE IIEHHOU
JOTIOJTHUTEIBbHON MH(OPMAIIUU O CTPYKTYpPE U CBOMCTBAX CPE/IbI.
HoBble TexHHUYeCKHME BO3MOKHOCTH. TOUHOE MO3UIMOHUPOBAHUE IUIKOC TOYHOE
BpeMsi 00ECeurBalOT BO3MOXKHOCTb MPUMEHEHHs] KPUBOJUHEHHBIX Mpoduiiel u
cBOOOMHOM paccTaHOBKM NpubopoB. HempepbiBHas perucrpanusi, OTCYTCTBHE
MPOBOJHBIX COEAWHEHHH. DOJIBIION YaCTOTHBIM W JUHAMHUYECKUWA JHAIa30HbI
obecrieunBarOT ri1yO00Kyr0 00pabOTKy JaHHBIX. DTO CO3/1aJI0 M B CEliCMOpa3BeKe,
U B CEHCMOJIOTMM BO3MOXHOCTb IMPUMEHEHUS HOBBIX METOAOB TI'e0()hH3NYECKOTO
MOHUTOpPUHIA. DTH METOJbl HCIOJIB3YIOT UIAEH CEUCMHYECKOW ToMorpapuu U ee
Moau(uKanuii, OCHOBAaHHBIX HAa TPUMEHEHHH B3PBIBHBIX M HEB3PBIBHBIX
CECMMYECKUX MCTOYHHUKOB, B TOM YHUCJIE HCTOYHUKOB IIYMOBBIX: ITOTOKA
MUKPO3EMIIETPACEHUN, CECMUYECKOW SMUCCUH, LIIYMa, COIPOBOXKAAIOLIETO KPHII,
MeJUIEHHbIE Ae()OPMALIMOHHBIE TPOLECCHI.



Be3mecymHOCTE CEHCMHMYECKOM JMHUCCHH, €€ IIUMPOKUM JAUHAMHYECKUU

JMara3oH, HEJIWHEHHOCTh M YYBCTBUTEIBHOCTH K BHEIIHUM BO3JICUCTBUSM
MO3BOJIUJIO CO3/1aTh HOBBIE METOAbI T€OPU3NUECKOIO MOHUTOPUHTA, OCHOBAHHbIC
Ha MPUJIMBHBIX JepopMaiusax, CBSI3aHHBIX C BpalllCHUEM 3e€MJIM U CBA3AHHBIC C
HUM OTHOCUTENbHbIMU JBUXkeHUsMU JIynwl u ConHia. B manHom ciyuae 3eMHOM
OPWIUB — O3TO CTAHJAPTHBIM MEXaHWYECKUH CHUTHAl M3BECTHOH (OPMBI,
NPOSIBISIIOIINIICS B PUTMUYECKMX HM3MEHEHUAX TIOJIEM pa3HOW MpPUPOIbl —
CEHCMHYECKUX, CEHMCMO- MU DJIEKTPOMArHUTHBIX SMHCCHUOHHBIX, JJIEKTPUUYECKUX,
MarHUTHBIX, TPABUTALIUOHHBIX.
HNuctutyToM usnku 3emin pa3paboTaHbl METOIbI CEHCMUYECKON ToMorpaduu Ha
MAaCCUBHBIX MCTOYHHUKAX — MHUKpPOCEHCMaxX U 3eMIIETPSCEHHsIX. MeTolbl MpolLIn
TEXHUYECKUE WCTBITAHUS W ObUIM MPUMEHEHBI JUJIs MOWCKa TEePMaJbHBIX BOJ B
WUcnannuu, nis uU3ydyeHUsl CEUCMOAKTUBHBIX 30H Jutochepsl HMcmanackoro
menbda, I8 u3ydeHus BynkaHoB Kamuatkm uw  SnoHmm, HePTIHBIX
MectopoxaeHnii Ha CeBepHoM KaBkasze, B AcTpaxaHckoil obOnactu, Tarapun.
Meton Ha3BaH «IMHUCCUOHHAsI TOMOTrpadus, OH MPOIIIE] B CBOE BPEM aTTECTAIUIO
Ha MectopoxiaeHusx bomuBuu (o goroBopy ¢ bputum Iletponeym. 1984-
1986rr). B HacTosiiee Bpemsi pa3paboTaH METOJ] BEPTHUKAJIBbHOU CEHCMHUYECKON
TomMorpaduu Ha MOBEPXHOCTHBIX BoJHaxX Penes. Ero onpoboBanue B AcTpaxaHu, B
benopyccuu, B Tarapuu, B 3abaiikanbe MOKa3ajio yHUKaIbHBIE BO3MOXXHOCTHU
METO/1a, UCTOJIB3YIOIIEro BoJHbI Peness B mojoce jiuH BojsH 100 — 10000 m.
Takum 00pa3oM, TIacCUBHAs CEHWCMHMKA OTKPHIBAET HOBBIE TMEPCIEKTUBBI
NPpUMEHEHUS i1 T[IOMCKa M Pa3BeAKU  YIJIEBOJOPOJOB B  CJIOXKHBIX
HE(TETTOUCKOBBIX YCIOBHSIX.

Takum o00pa3oM, BO3MOXKHOCTH TE€O(PHU3MKH TPUMEHUTEIBHO K 3ajJadaM
HEMPEPHIBHOIO MOHUTOPUHTAa MHOTOKPATHO PACHIUPSIOTCS, OHHU IO3BOJISIIOT
pemuTh T€ TPOOJIEMBI, KOTOPhIE MPEKHUMH METOJIaMHU HE pellaiuch BOOOIIE,
aub0  MX pelleHHe ObLIO CBA3AHO C MPEOAOJCHHUEM CIHUIIKOM OOJBIINX
TPYZAHOCTEM.

HoBble npen yacto ¢ TpyJIOM BHEIPSIOTCS B HAyKy, MOHA4Yaly OTBEPraroTCs
OOIIECTBEHHBIM MHCHUEM M YacTO 3a0bIBaIOTCA. YacTo CUMTAIOT, YTO HOBOE — 3TO
3a0bIToe ctapoe. ToMy MHOro NpuUMEpOB, KOTJa HJAEH CHayaia OTBEPrajuch,
3a0bIBAJINCh, a 3aT€M BO3HHMKaJIM cHOBA. Ceifuac 3TO MPOUCXOIUT C pe3yJbTaTaMu
UCCJIeIOBAHUS BIUSHUS OpOUTATIBLHOTO ABMKEHUS M1aHeT COJTHEYHON CUCTEMbI Ha
CEHCMOJIOTUYECKHUE, TEOIMHAMUYECKUE U HEKOTOPBIE IPYTHE MPOLIECCHI.

Hepasragannesie  3aragku  Teo@U3MKH,  MApPajOKChl:  CBEPXCKOPOCTH
pacnpoCTpaHEHUs] CUTHAJIOB, B TOM YHCIE CBEpPXCIaObIX, BIUSHUE CBEpX
YAAJICHHBIX HCTOYHUKOB Te0(U3MYECKUX TOJIeH, TEIEKWHE3 M MHOTOE JPYroe.
OTtBepraeMble COBPEMEHHBIM MHUPOBO33PEHHEM, ATH (PAKThl KIYyT, BO3MOXKHO,
CBOEr0 4aca, HOBOT'O MPU3HAHUS U BHEAPEHUS B MOUCK U JOOBIYY YTII€BOJIOPOJIOB,
MIPOTHO3 3€MJICTPSACEHUN U APYTUX F€0JMHAMUYECKUX MPOIIECCOB U SIBIICHUIA.
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During nearly last 100 years, retrieval, survey and operation of hydrocarbon
deposits is the main motor for the development of these methods. Profile, methods
and hardware were mainly formed by the requirements specified for them by
petroleum geophysics tasks - geophysical surveying. In parallel, different
geophysics was developed, which studied physical fields of the Earth oriented by
tasks of surveying deep entrails of the Earth, its geodynamic processes, structure,
physical and chemical properties of the geosubstance.

Geophysical survey was originated rather recently. The first patent on the
method of studying the entrails of the Earth by seismic waves was issued in 1919
to German Professor Mintrop, who has previously used seismic registration shell
explosions for shooting correction during the World War 1. Thus, seismic survey
originated from the military seismology.

Seismology is the ancient science. By the mid 19™ century, it was developed
as a section of geology and geography, basing on geographical descriptions of
strong earthquakes. In the mid 20™ century, first seismographs with relatively low
sensitivity, up to 100, were made. In 1900, the first international organization that
united about 30 seismic stations for studying earthquakes, generally and for their
forecasting, in particular.

In 1902, Academician B.B. Golytsyn created a highly sensitive device for
registration of weak seismic signals — local weak and remote earthquakes,
microseisms.

The seismic observation network was developed irregularly. It was and
remains still depending on acts of occurrence of destructive earthquakes and
tsunamis. The most significant earthquakes of the past century in Russia are:
Vernenskoe earthquake in 1910, earthquake in Yalta in 1927, Ashkhabad
(Turkmenia) in 1948, Khaitskoe (Tadzhikistan) in 1949, Tashkent (Uzbekistan) in
1966, Spitak (Armenia) in 1988, Neftegorskoe (Sakhalin) in 1995, Nogliki (North
Kamchatka) in 2002. The earthquake in Tashkent was of ordinary magnitude M =
5.5, but it gave a powerful pulse to development of earthquake forecasting methods
based on processing of multidisciplinary information.

The tasks of survey and large geophysics have similar content, but their
methods are different and enrich one another.

In 1970-80’s the common outlook to sciences about the Earth changed.
Geophysics is based on the ideas about properties inherent to mountain rocks.
Classical model of the mine rock used in geophysical survey and in the "large
geophysics" suggested local homogeneity and continuity of geophysical
characteristics within definite areas of the Earth, stability of its properties with
time, linearity of physical characteristics and geophysical processes, passivity (the
medium absorbs energy of fields probing it, but does not irradiate it) and the
absence of field interaction with one another. A new concepts of mine rocks, the



“geophysical medium”, was created in 30-40 years ago by the school of
Academician M.A. Sadovsky. It ignores these postulates: the real medium is
hierarchically inhomogeneous, “dustless” in the whole range of spatial scales,
nonlinear by physical properties and, correspondingly, by type of processes
proceeding in it, variable with time, active — that means it irradiates energy as heat,
seismic, acoustic and electromagnetic emission, and is characterized by interaction
of geophysical fields of different nature.

The new model of the geophysical medium shows many drawbacks, including
complexity of the analytical description and impossibility to predict events for
even relatively short times of their development. However, it is the only one
capable of truly description of the exceeding variety of possible ways of the
process development, explanation rather than override both improbable, amazing,
and rarely observed events.

The above-said does not mean that the existing linear model is dead. It is not
just simple and rather attractive as an analytical model, it also rather well describes
wave and slow geological processes and, hence, is informative about nonlinear
properties of the medium in the form of relatively small additives, which may be
detected and used as an important complementary information to the structure and
properties of the medium.

New technical capabilities. Precise positioning plus exact time provide a
possibility of applying nonstraight lines and free location of devices, continuous
registration, and wireless connections. Broad frequency and dynamic ranges
provide deep data treatment. This gave an opportunity to use new methods of
geophysical monitoring both in seismic survey and in seismology. These methods
apply ideas of seismic tomography and its modifications based on the application
of explosive and non-explosive seismic sources, including sound ones:
microearthquakes flow, seismic emission, noise accompanying creep, slow
deformation processes.

Ubiquity of the seismic emission, its broad dynamic range, new methods of
geophysical monitoring based on tidal deformations due to rotation of the Earth
and relative movements of the Moon and the Sun. In this case, the earth tide is a
standard mechanical signal of the known shape manifested in rhythmic changes of
the fields of different nature — seismic, seismomagnetic and electromagnetic
emission, electrical, magnetic, and gravitational.

Recently a new method of vertical seismic tomography is developed in IPE
RAS Its consist of surface Releigh Waves in the range of 100 to 10000 wavelenth,
depth of investigations is 10-10000m.

Thus, capabilities of geophysics applied to the tasks of continuous monitoring
are multiply increased; they allow solving those problems which might not be
solved by previous methods or their solution was associated with overcoming too
many obstacles.

Very often new ideas are hardly introduced into the science, are primarily
rejected by the public opinion and are often forgotten. It is often considered that
the new is the forgotten old. There are many examples of this, when ideas was
first rejected, forgotten, and then appeared again. Now this happens with the results



of study of orbital motion of planets in the Solar system on geodynamic,
geodynamic and some other processes.

Unsolved mysteries of geophysics and the paradoxes are: ultra speeds of
signal spreading, including superweak ones, the influence of super remote sources
of geophysical fields, telekinesis and many others. Rejected by the modern world
outlook, these facts, apparently, are waiting for their time coming, their new
recognition and introduction to surveying and production of hydrocarbons,
forecasting of earthquakes and other geodynamic processes and phenomena.
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