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IIPHBETCTBHE

YBAXKAEMbIE YYACTHUKN KOHPEPEHLINNA!

Feonorns B COBPEMEHHbIX YC0BMAX MrpaeT Bce HONbLWY posb He TONbKO B Aene obecnevyeHus
MWHEPANbHbIMW N 3HEPreTUYECKMMN pecypcaMn U NUTbEBOM BOAOM, HO M B 3alLMTe NpaB HaceneHus
Ha 3Kosornyeckn HesonacHyto cpeny obutaHusa n 6esonacHoe ocyliecTsieHMe npodeccMoHanbHOM
OEATeNbHOCTU.

Ha aBaHcCUeHY pelmnTenbHO BbIXOAAT NEPCNEeKTUBHbIE HANPABAEHWUA eCTeCTBEHHOHAYYHbIX AUCLUNANH
c 6onbwon poner 3HaHWMM M ONbITa TEO/IOTUYECKMX HAYK, TaKMe, KaK 3IKONOrMYecKasa reonorus,
MeANUMHCKAA reonorua, reosTmuka U apyrue, npusBaHHble nccnenosatb 06CTaHOBKM M MEXAHU3MbI
BO34ENCTBUA TeO0NOrMYeckMXx OOBbEKTOB M MpoueccoB Ha OMOTY, COCTOAHME OKpYKalowen cpesbl,
HauenumBatowWwme Ha bepexkHoe OTHOLWeEHMe K boraTcTBam Heap, MHTepecam YyenoBeka B Lenom. Cpeau
npobnem, CToAWMX MNepes MUPOBbIM COOOLWLECTBOM, OAHOM M3 Hambonee akTyaNbHbIX ABAAETCA
YA3BMMOCTb HAcesieHMA naaHeTbl nepes HANnoOpPoOM MPUPOAHbIX KATacTpod -  BYJKAHUYECKUX
N3BEPIKEHUIN, 3eMNETPACEHUI, Aera3aunn Heap, ONON3HEBOWN AEATENbHOCTU, LLyHAMW U HAaBOAHEHWN,
MOLLb M NOCNEACTBUA KOTOPbIX YCUAMBAIOTCA C KaXKAbIM rol0M Ha pOHe pe3Koro U3MeHeHUs KammarTa.

OueBMAHO, 4YTO 3a4a4Yelt CEerogHALWHEero AHA ABAAETCA pa3paboTKa HayYHO-METOAMYECKMX OCHOB
MOZENNPOBAHUA, OLEHKM W MPOrHO3a OMNacHbIX TFE0NOTMYECKMX MPOLLECCOB M MpaKTMYecKas
peanusauusa  HapaboTaHHOro  onbiTa C  WMCNO/Ib30BAaHMEM  HOBEMILIMX  KOMMbIOTEPHbIX,
TENIeKOMMYHUKALUMOHHbBIX TEXHONOrMIA W  0bopyaoBaHMA, B LENAX COXPaHEHWs 340pOBbA U
obecneyeHns 6e30NaCHOCTU KU3HEAEATENbHOCTU HAaceNeHUs, B NepByto o4yepeab, NPOXKMBAIOLLIErO Ha
TEPPUTOPUAX FE0NIOTUYECKOTO PUCKA, U MPUHATUA OTBETCTBEHHbIX PELLUEHWUI NO NPOrHO3Yy, ONOBELLEHMUIO
N MMHMMU3ALMWN NOCNEACTBMIA KaTacTPOPUUECKUX COBBITUIA.

YBarkaemble y4yacTHUKM KoHdepeHumn, OpraHM3aLMOHHbLIN KOMWMTET nocCTapanca caenatb Bce
Heobxoammoe, 4To6bl 0becneunTb Bam BO3MOXKHOCTb ANS NAOAOTBOPHOM paboTbl. A oT BCcel Aywm
enawo Bam ycnewHon paboTbl B pamKax KoHdepeHuMM u B Bawen NocCneaylolen HayydyHOM
aeatenbHocTu. enawo Bam HaUTU e4MHOMBILLNEHHUKOB, @ TaKXXe HaWTU HOBble MHTepeCHble peLleHns
B Xxoae bece M AUCKYCCUI NO peLLEHMIO 33434 CBA3AHHbIX C U3yYeHUEM SHAOTEHHOM aKTUBHOCTY.

Mpe3naeHT Poccuiickoro
reonorunuyeckoro obuiecrsa (POCreO),
A.9.H. Opnos B.I.
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OPI'AHHU3ATOPBI

depepanbHOe areHTCTBO Mo Hegpononb3osaHuio (POCHELPA)

NHcTuTyT Punsmnkm 3eman nm. O.10. Lmnara PAH (NP3 PAH)
Bcepoccuiickunit HUU ruaporeonornm n nHeHepHo reonornmn (Pryn BCEFTMHIEO)
Bcepoccuinckuit HUN muHepanbHoro cbipba um. H.M. ®egoposckoro (Pryrn BUMC)

NHCTUTYT MMHEPANOrNK, FEOXMMUM U KPUCTANITIOXMMUKN peakux anemeHTos (Pryn NMre3)
HenpaBuTenbCTBEHHbIN 3KoNornyecknii doHa um. B.1. BepHaackoro
Poccuitckoe reonornyeckoe obuiecrtso (POCIEQ)

OPTFAHU3ALMOHHBIA KOMWUTET

Conpeaceaarenu Oprkomurera:

Opnos Bukrop MeTtpoBuu - MpesnaeHT Poccuitickoro reonoruyeckoro obuiectsa (POCIEQ)
Mak Banepuii AHaToNbeBMY - PykoBoauTenb ®esepanbHOro areHTCTBa No HeApPonoib3oBaHuUo (PocHeapa)

YneHbl oprkomurera:
Kpynoaepos
Bnagmumup CrenaHoBuY
Moposos

AHppei depopoBuy
dappaxos

EBreHuii FaTtoBuY

BonbgcoH
Nocnuod dPaiitenesuny

benaH
Napuca HukonaeBHa

benos
Cepreit BukToposuy

Bepueba
AneKcaHap AnekcaHApoBuY

FaspuneHko
Bnagumup Bacunbesuy

Fambypues
Asapuit Tpuropbesuy

Fapuoynux
Bnagumup AnekcaHgpoBuy

fony6es
Cepadum Muxaitnosuy

foppees
EsreHuit Unbuu

3aBbanos
Anekceit ilmutpuesny

reHepanbHbi anpektop ®ryn BCEMMHIEO, 3amectutenb
conpeacenartens

3amecTuTenb PykoBoanutena PocHeapa, 3amecTuTtesb
conpeacepartens

MepBbit Buue-npesnaeHT Pocleo, 3amecTuTenb conpeaceaartens
y4yeHbIn cekpeTapb Pocleo, yueHbln cekpeTapb KOHpepeHLMnn
anpektop MNYMN Hay4yHo-uccneoBaTeNbCKoOro MHCTUTYTA
6€30MacHOCTU XU3HeAeATeNbHOCTM Pecnyb6amnku BalwkopTocTaH
3aMecTuTeNb reHepanbHoro aupektopa 3A0 BHUU3apybexkreonorus
neKaH leonoropassegoyHoro dakynbteta MIPU-PITPY
npodeccop Kadpeapbl reonornm U reoskonornmn FocyaapcTBEHHOro
neparornyeckoro yHusepcuteta um. A. lepueHa

rNaBHbIN Hay4YHbIM cOTPYAHUK D3 PAH

PykoBoguTennb LleHTpa sHaoreHHoM reoanHammukmn BCETMHIEO
nepsbiit 3amectutens MNpeacegatena POCTMAPOTEO

AanpeKkTop NHCTUTYTa BYJIKAHONOTUN U CEACMONIOTUM
JanbHeBocTovHoro otaeneHuna PAH, akagemunk PAH

3aBeaytowmin nabopatopuein NP3 PAH, MpesnaeHT EBponeinckomn

ceiicmonormnyeckoit kommncecum (ECK) (2012-2014)
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KynnHkosuy
ApHonbp, EBreHbeBuY

NnteuHoB
AneKkcaHgp ®egoposuy

JlbirnH
Anekceit Muxaitnosuu

MawkKoBues
Fpuropwmii AHaTonbeBuY

Haymosa
EneHa HukonaeBHa

MNetpos
Bnagucnas AnekcaHaposuy

MNeyeHKUH
Uropb Neptpyaosuy

MNonos
EsreHuii Bhagumuposuu

Petetom
Anekceii OpbeBuy

Pyabko
Feopruit Unbuu

Casepuo
duope

CaratensH
ApmeH KapneHoBuy

Cobones
FeHHaguit AnekcaHgpoBuY

CraHeBa
Kpacumupa

CbIBOPOTKUH
Bnagumup JleoHnaosuy

TbiHAHOBA
Onbra HuKonaesHa

denoHKUH
Mwuxann AnekcaHapoBuy

rNaBHbIN Hay4YHbI COTPYAHUK YKPaUHCKOrO rocyaapCcTBeHHOro
reos10ropasBeAo4YHOro MHCTUTYTa

MNpeacepatens KamyaTckoro permoHanbHoro otgenexHmna POCTEO

Haya/IbHMK YNpaBieHUs reoNormyecknx OCHOB HayKu U
MHPopmaTMKM PocHeapa

reHepanbHbi anpektop ®ryrn BUMC

npodeccop PakynbTeTa 340POBbA HACENEHMA N CEMENHOM
meanumHbl YHnsepcuteta TAOTC, CLLA

3amectutenb aupektopa UFreEM PAH

3amecTuTeNb reHepanbHoro gupektopa ®ryr BMMcC

3aBeaytoWnii oTAeI0M HayKM YNpaB/ieHNs reonormyecknx OCHOB
HayKu 1 MHPOpPMaTHKK PocHeapa

npodeccop Meorpadpuyeckoro pakynobreta My

pekTop YBY3 «UHCcTUTYT TyTKOBCKOTO», Npodeccop Meonornyeckoro
¢dakynbTeTa KNeBcKoro HauMoHaNbHOTO YHUBEpPCUMTETa M. Tapaca
LWesyeHKo, Npeacepatensb HaLMOHANbHOrO NogpasaeneHumn
Pecny6ankun YKpanHa 8 MexayHapoLHOM MeANKO-Tre010rMyeckom
accoumaumu (MMTFA)

CTapLM Hay4YHbIM COTPYAHUK JTabopaTopumn oxpaHbl OKPYKatoLLel
cpeabl MHCTUTYTa METOL010MMM aHaIM3a COCTOAHMA OKPYHKAIOLLEN
cpeabl, YyneH Mcnonkoma MexayHapoaHoW MeanKo-reoa0rMyeckoi
accoumnaummn (MMrA), Tuto CKkano, Ntanus

anpekTop LleHTpa HoocdepHbix nccnegoaHuii HAH PA,
npeacenatenb HaluMOHaNbHOrO Noapasaenenna Pecnybamku
ApmeHuns B8 MeKayHapoaHOMW MeanKo-reoiorMyeckoit accoumagymm
(MMrA)

3aBegytowmii nabopaTtopment U3 PAH, uneH-koppecnoHaeHT PAH

MNpeacepatenb bonrapckoit accoumalmm reomeanumHbI U
reotepanuu, Npeacenatenb HaLWMOHANBLHOTO NoApa3aeneHus
Pecnybaukun bonrapmm B MexayHapoaHOW MeAUKO-reoN0rn4eckoi
accoumaunmn MMTA

npodeccop Meonornyeckoro pakynbreta MIry

y4YeHbIn cekpeTapb HayuHoro coseta PAH no M3yyeHMto 1 oxpaHe
KY/IbTYPHOFO M NPUPOLHOTrO Hacaeaus, raBHbI pegakTop XKypHana
"MpocTpaHcTBo K Bpemsa"

anpektop Neonornyeckoro nHctutyta PAH, akagemumk PAH
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Pabouan rpynna OpraHn3auMoOHHOro KomureTa

Kpynoaepos
Bnagumup CrenaHosuu

dappaxos
EBreHuit NaToBUY

BonbgcoH
Nocuod daiitenesmny

LymkoBa
Bepa MuxaiinoBHa

BatpacoB AHppei

Ycosa Hatanba

Fambypues
Asapuii Fpuropbesuy

BonbgcoH
Nocnod Paiitenesuny

®dappaxos
EsreHuit FaToBUY

Kpynoaepos
Bnagumup CrenaHosuy

benos
Cepreit BukTopoBuu

CbIBOPOTKUH
Bnaagumup JleoHnaosuy

MNeyeHKUH
Uropb MNepTpyaosuy

Petetom
Anekceii OpbeBuy

Fapuoynux

Bnagumup AnekcaHgpoBuy

leHepanbHblt anpekTop ®IYM BCETMHIEO, pykoBoanTenb paboyei
rpynnol

Mepsbiit Buue-npesmaeHt POCTEO

y4YeHbIn cekpeTapb Pocleo, yueHblit cekpeTapb KoHdepeHLmn

BeAyLWmin cneumanmct Poccuiickoro reonormyeckoro obuiecrsa

ysieH PoccniMcKoro reoiormyeckoro 06LI.I,eCTBa

npeactasmtens OO0 «Tpuanor»
MporpaMmMmHbIiA KomuUTeT

rNaBHbIN Hay4HbIM cOTPYAHUK NP3 PAH

yyeHblit cekpeTapb Pocleo, yueHbli cekpeTapb KoHdepeHumnn
MepBsbIt Buue-npesnaeHT Pocleo

leHepanbHbin gupekTop PN BCETMHIEO, pykoBoauTens paboyei
rpynnbl OprkomuteTa

3aMecTuUTeNb reHepanbHoro gupektopa 3A0 BHNN3apybexkreonorus
npodeccop Meonornyeckoro pakynbteta MIY, npeacenarens
MporpammHoro Kommrteta

3aMecTuTeIb reHepanbHoro gupektopa ®ryrn BUMC

npodeccop Meorpadpuueckoro pakynbreta My

PykoBogutens LleHTpa aHAOreHHOM reoanHamukmn BCETMHIEO
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MECTO ITPOBEAEHHUSA

Adpec: Mocksa, yn. bonbluas MpysuHckas, a.10

depepanbHoe rocypgapctBeHHoe 6l0AKeTHOe yupeXXAeHUe HayKu
UHctutyT dunsmkn 3emam vm. O.10. Wmuara Poccuiickon akagemuun
Hayk (M®3 PAH) - KpynHelWwui UEHTP MMPOBOM U OTeYeCcTBEHHOWM
reopusnKkn, OCyLECTBAAIOWMA LWNPOKMIN Kpyr OYHAAMEHTANbHbIX W
NPUKNagHbIX nccnepoBaHuin. MHCTUTYT BegeT CBOK McTopuio ¢ 1928 1. um
NPUHAANENUT K YUCAY CTapermx HaydHbIX ydpexkaeHun PAH.B Hem
CNOXWUAUCL KPYMHbIE Hay4yHble LWKOAblI MO MNAAHETAPHON W TEOPETUYECKON reopU3NKE, U3YYEHULD
BHYTPEHHErO CTPOEHMA 3eMIN FreoPUIMYECKMMU METOAAMMU, CEMCMONONMM U OLEHKE NPUPOLHbIX
PUCKOB, reomarHetnsmy, pusmnke noHochepbl U MarHUTochepbI.

NHCTUTYTY NpUHAZNeXuUT BeAylwaa ponb B MCCAefoBaHUN GU3NYECKMX NPOLLECCOB B Heapax 3emnm,
pa3paboTke moaene AUHaAMUKN U BHYTPEHHEro CTPOEeHUA 3eMan, N3y4eHUn CEMCMUYHOCTM 3eMan m
OM3MKM  o4vara 3emMNeTpsACeHuA, CeMCMOPANOHMPOBAHUM, PA3BUTUM TEOPUM U KOMMbHOTEPHbIX
TEXHOIOTUIA MHTEpNpeTaunn reoPpusnyecknx aaHHolx. Cneymanuctol MP3 PAH unsyyatoT Ppusmyeckne
nons 3emnau, BOMNPOCbI ManeoOMarHeTMama M MarHUTHbIX CBOWCTB TOpHbIX Mopog, paspabaTtbiBatoT
MeToAbl reopr3nYecKoro MOHMTOPUHIA ANA MPOrHO3MPOBAHMA NPUPOAHbLIX U TEXHOTEHHbIX KaTacTpoo,
nccneayroT NPobembl NPOUCXOKAEHNA U PaHHEN UCTOPUN 3eMN.

Kak dobpameca: m. bappukagHas. Mewkom ot meTpo — 10-15 muHyT.

Bbixoa, U3 MeTpo HanpaBo, NPAMO, cneBa ocTtaeTcA MUHUCTEPCTBO NPUPOAHBIX PECYPCOB U 3KONOMMN
P® — Bnepean MOCKOBCKMI 300MapK, A0MTU A0 Bonblion Mpy3sMHCKOM yauubl U MATU NO HEWN BBEPX.
Mpoxoanm 3gaHmne MuHNpUpPoapl, HABECHOM MOCT 300MapKa.

MoBopaunBaem HanpaBo B NepBbli NOBOPOT. Bnepeam yepHble meTananyeckne BopoTa (B rnybuHe ot
foporu). Cnpasa oT BopoT Agepb — MpoxoaHas NP3 PAH.

Bonswan
Ipy3uncean yn., 10

Mockoacknin 3o0napk

Mockoackwit [TnaneTapyi

]E'CHH

METPD = = BappukaaHan()
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ITPOTPAMMA

5 HOs6psa 2014 r.

12.00 | Hayano perncrTpaLmnm y4acTHMKOB U rocTet KoHdepeHUmn
12.00-13.00 | Koge-bpeink
13.00-13.30 | NMPUBETCTBUA YYACTHUKAM U TOCTAM KOHPEPEHLIUN:

Banepuin AHatonbesud MNak - 3amectutenb MMHUCTPA NPUPOAHBIX PECYPCOB U
akonoruu, Pykosogutens PeaepanbHOro areHTCTBa No HeAPOMN0/b30BAHMIO;

BukTop Metposuy Opnos - MNpe3naeHT POCCUNCKOro reoIormyeckoro obLecTsa;
Bnagumunp AnekcaHgposuu Npaues - [Npe3ngeHT He3aBUCMMOTO 3K0Iornyeckoro ¢poHaa

um. B.1. BepHaackoro

NneHapHana ceccua

Mpeacepatenu: Ffambypues Asapuit Fpuropbesud (M®3 PAH, Mockea),
BapkuH HOpwuit Bnagumuposuy (FocydapcmeerHolli acmpoHomuveckuli uHcmumym um. M.K. LimepH6epeaa npu MY, Mockea)

13.30-14.00 | YenoBek 1 TpM OKpYrKatoLWwme ero cpesbl Frambypues A.T.
1 0 HeoBXOAMMOCTM NPOBEAEHUA U3 PAH, Mockea
MeONKO-3KO/10TN4eCKOro MOHUTOPUHTA
14.00-14.30 B3anmocsasb npupoabl 1 coumyma BukynuH A.B., BukyamHa M.A.
UHcmumym eynkaHosoauu u celicmonoauu [1BO PAH,
Memponasnosck-Kamuyamckuli
XubuHcKasa yyebHo-HayyHas 6a3a Meoepaguyeckozo
¢pakynemema MY um. M.B. J/lomoHocoea, Kupos
14.30-15.00 | EanHas TeopumAa NAaHeTapHbIX NPOLLeccoB BbapkwuH 10.B.
NAaHeT, CNYTHUKOB W CO/'IHLI,a lFocydapcmeeHHbIl acmpoHomuYecKuli uHcmumym
! um. M.K. LimepHb6epaa npu MY, Mockea
15.00-15.30 BanAHMe mMHepanbHbIX PecypcoB Ha CrapoctuH B.U.
pasBUTUE LMBUAM3ALMM leonozuyeckuli pakynemem MY um. M.B. /lomoHocosa,
Mockea
15.30-16.00 YrnesogopoaHasa chepa 3eMHOM Kopbl Fanaut 10.6.
Jlabopamopus aHanau3za nopod MAIMA, Uspauns
16.00-16.30 O mexaHn3me BAUAHMA Aerasauum benawes b.3.
3eMau Ha NCUXMKY YenoBeKa UHcmumym 2eonoeuu Kapenosckuli Hay4Holl yueHmp PAH,
Mempo3asodck
16.30-17.00 MpocTpaHCTBEHHO-BPEMEHHbIE benos C.B., LLlectonanos W.I.
3aKOHOMEPHOCTM FNaBHbIX NPOABIEHUI OAD "3apybesnzeonozus’,
o leogpusuyeckuli yeHmp PAH, Mocksa
9HAOreHHOM aKTUBHOCTU 3emnu
17.00-17.30 JHAOreHHas akTMBHOCTb 3eM/IN U BonbdcoH N.D., Pappaxos E.I. , NeyeHknH U.T.
3/10pOBbE HaceneHun Pocleo, ®ryri BUMC, Mocksa
17.30-18.00 MexaHW3M 3HAOreHHOM aKTUBHOCTHU bapkuH H0.B.
3eMaN Y U3MEHEHMS KaumaTa locydapcmeeHHbIl acmpoHomuYeckuli uHcmumym um. 1.K.
LLimepH6epea npu MrY, Mockea
18.00-19.30 | MpuBeTCTBEHHbIV dypLieT Cronosan N®3 PAH
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6 HOAb6pAa 2014 r.

CeKuma 1: PyHpameHTaNbHbIe, TEOPETUYECKME U
NPUKNagHble acneKTbl UCCNea0BaHUI SHAOTEHHOM aKTUBHOCTU 3eMau

NMpeacepatenu: Conogunos JleoHng Hukonaesny (OAO «HTL| «Poce3pbisobe3onacHocme», baky, AzepbalioncaH),
BukynuH AnekcaHgp Bacunbesud (MHcmumym syakaHonozuu u celicmonoauu [BO PAH, Nemponasnosck-Kamyamckuli)

10.00-10.30 leocoumanbHbIl Npouecc 1 ero BukynuH A.B., BukynmHa M.A.,
3aKOHOMEPHOCTH fonras A.A.
UHcmumym synkaHonozuu u celicmosnozuu [JBO PAH,
lemponasnosck-Kamuyamckuli
XubuHcKas yyebHo-Hay4yHas 6a3a Meoepaguyeckozo
gakynemema MrY um. M.B. /lomoHocosa, Kupoe
10.30-11.00 MoHMMaHWe 3HAOreHHbIX NPOLLECCOB B LUmakuH B b.
HOBOWM rEOHOMMYECKOM napagurme 00O «HIO 3HepzozazusbickaHua», CaHkm-llemepbype
11.00-11.30 Jerasauns Heap n cBA3aHHbIE C Hel bapkuH 10.B.
npoueccsl B reocdepe, ruochepe u locydapcmeeHHbIl acmpoHOMuYecKuli UHCMUMmMym Uum.
M.K. LimepHb6epea npu MlY, Mockea
aTMocdepe Kak reoanHammnyeckune
cneactsmnA OTHOCUTENNIbHDBIX CMGLLI,GHVIVI n
KonebaHuit agpa U MaHTUK 3eMan
11.30-12.00 | O6HapysKeHue BO3MOXKHOCTM HacTynaeHua La6yHeBunu B.U., LLIabyHeBny A.B.
KaTacTpodUYECKNX ABNEHWI BHWM3M, Mockea
12.00-12.20 Kode-bpelik (noctepHas ceccun)
12.20-12.40 Mpunpoaa HU3KOYACTOTHOFO U3/Ty4YEHUA HaA, HaTtaraHos B.J1., Cknubuukmnin A.H.
nMTOCd)eprIMVI pasnomamu MexaHuko-mamemamuuecKkuli pakysemem MY um.
M.B. /lomoHocosa, MocKea
12.40-13.00 | OueHKa NocneAcTBUIM NPOABAEHUA ONACHbIX YecHokosa W.B., Ceprees /[1.0.
FE0NIOrMYECKUX U TeOKPUONOTNYECKHMX Mricmumym eodHsix npobnem PAH, Mockea
npoueccos
13.00-13.20 O BO3MOKHOW PO/ NOA3EMHbIX HeuaeB A.M., HataraHos B.J1.
GIIOMAOHACHILEHHbIX 30H B reHesuce MexaHuko-mamemamuyeckuli pakynoemem
o Mry um. M.B. JlomoHocoea, Mocksa
3emMmneTpaceHnn n ByIKaHN4YeCKnx
M3BEPIKEHUN
13.20-13.40 HeoTeKTOHMYECKNIN KOHTPO/Ib Beperosoi Apynnunna U.H.
5po3un B baliKopTOCTaHe Al HUN UBXK/[] Pecnybauku bawkopmocmaH, Yga
13.40-14.00 DHA0reHHas akTUBHOCTb 3eM/In KaK Conopgunos/1.H., NyceitHoB M.A.,
pe3y/bTaT AfAepHbIX peakuuii B eé Heapax PamasaHosa 3.3.
OAO «HTL] «Poce3pbisobe3zonacHocmo», baky,
AsepbalioxaH, HUN “TeomexHonozuveckue npobaemoi
Hegpmu, ea3za u xumusa”, Mockea
14.00-14.20 CMHXPOHMU3aLMA CEMCMUYHOCTU U Tapacos H.T., Tapacosa H.B.
penakcauma ynpyrx Hanpsx;eHuii B Kope B M®3 PAH, Mockea
pe3ysibTaTe ee 3N1eKTPOMarHMTHOro
obnyyeHuns
14.20-14.40 CtaTnuctnyeckoe moaenmpoBaHue KpyueHuukuit .M., CTaTHUKOB K.A.
rNo6anbHOM TEKTOHMYECKOW aKTUBHOCTM Punuan OAO PKL| «[pozpecc» - HIIIT «OITIKC»,
3eneHoepad
W HekoTOpble cneAcTBMA U3 ero MocroscKkull (husuko-mexHu4ecKkuli uHcmumym
pe3ynbTaTtoB (eocydapcmeeHHslili yHusepcumem), Iy
«LleHmpasnbHas asposnoaudeckas obcepeamopus»,
LonzonpyodHsili
14.40-15.40 Obep,
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CeKuua 2. BanaHue BHAOFGHHOVI AKTUBHOCTM 3eM/M Ha 340poBbe HaceneHna, metogbl Usy4yeHuA

NMpeacepatenu: BonbdcoH Nocnd daiitenesny (POCTEO, Mocksa),
Antukaesa Onbra MBaHoBHa (M®3 PAH, Mocksa),
LLnToB AnekcaHap Buktoposud (FopHo-Anmatickuli 2ocydapcmeeHHoblil yHusepcumem, FopHo-Anmalick)

15.40-16.10 [NarHocTnKa COCTOAHMIA YenoBeKa npu Pesnukos [1.0., Maxytos H.A.
AHOMa/IbHbIX BHELIHUX BOSLI,EVICTBVIFIX UMALL um. A.A. bnazoHpasosa PAH, Mockea
16.10-16.40 PagoH - areHT mexkreocdpepHbix benawes b.3., lopbKosey, B.A.,
B3aMMOZAeiCcTBIi BonoHAnHCKNI B.K.
UHcmumym 2eonozuu Kapenockuli Hay4Hell yeHmp PAH,
llempo3agodck
16.40-17.10 KomnneKkcHoe usyyeHue BANAHUSA LuTos A.B.
3eMNeTpACEHM i Ha 3/10pOBbE HaCeNEeHMA lopHo-Anamatickuli aocydapcmeevHHblﬁ yHUsepcumem,
o FopHo-Anmalick
(Ha npumepe Pecnybnuku Antait)
17.10-17.30 JnHamMmMKa nokasaTenei Mo3rosom Mo6aueHko C.B., LLintos A.B.,
aKTUBHOCTM YeNoBeKa Npu BO34ENCTBUN Mpuropees [1.E., Cokonos M.B.,
rpagueHTHOro MarHMTHOrO NoAsA B 30He 3ybpunkuH A.N., Beinupaiino [.H.
a B a ®rAO YBO «HU TomcKuli eocyoapcmeeHHbil
KTUBHOIO reoc/210rm4eCKoro pasjiom yHusepcumem», Tomck
17.30-17.50 Sn1eMeHTHbIV COCTaB CONeBbIX Cokroes b.P., PuxsaHos J1.11.
o6pa303aHm7| NUTbEBbIX BOZ, U d)a KTOpbl HU Tomckul nonumexHu4veckuli yHusepcumem, Tomck
ero popmmnposaHma
17.50-18.10 | FeogMHamUYecKMe 1 MeTeOPOaOrMYecKkue Antukaesa O.U., LLintos A.B.

NPOLECCHI U UX BO3MOXKHOE B/IMAHUE Ha
3[4,0p0BbE HaceneHun
(Ha Nnpmepe ropHoro Antas)

N®d3 PAH, Mockea

7 HOAbpA 2014 r.
Cekuus 3. B3anmocsA3b 3IHAOTEeHHOW aKTUBHOCTU 3eMM U u3meHeHu B 6uocdepe

Mpeacepatenu: CoiBOPOTKUH Bnagumup SleoHnaosud (Feonozuveckuli pakynemem MIY um. M.B. /lomoHocosa, Mockea),
Tapko AnekcaHap Muxaiinosud (@rbYH BerducaumensHoil yeHmp um. A.A. lopodHuysiHa PAH, Mockea)

10.00-10.30 BogopoaHaa gerasaums 3emnm n CbIBOPOTKUH B.J1.
NPUPOAHbIe KaTacTpodsl B Guochepe leonozuveckuli dpakynemem My
um. M.B. /lomoHocosa, Mocksa
10.30-11.00 Mpouecc NoAroTOBKM 3eMIETPACEHNA U Conoaunos J1.H., l'yceiiHos M.A.
aHOMa/ibHOe M3MeHEHWEe PEerMOHaNbHOro OAO «HTL «POCB3pr60€e3OFIGCHOCmb», Eaky,
A3epbalionaH
KAnmata HUW “TeomexHonozu4eckue npobaemsl Hegpmu, 2a3a U
xumusa”, Mockea
11.00-11.30 MapHUKOBbIe ra3bl KNOTCKOro NpoToKoNa Kyp6artosa A.U.
JkKosnoeuveckuli pakynemem PY/H, Mockea
11.30-12.00 MopaenupoBaHuMe LUUKAa ABYOKUCH Tapko A.M.
yrneposa B 6V|oc¢epe Ha oCcHoBe ®IBYH BordyucnumensHeoll yeHmp um. A.A.
o o JopodHuybiHa PAH, Mockea
rnobanbHol NPOCTPAHCTBEHHOUN MOAeNN
12.00-12.20 Kode-bpeink
12.20-12.50 Freodpunsnueckmne npoueccol n 6uochepa CupopuH A.A.
N®d3 PAH, Mockea
12.50-13.20 | TnybuHHas Aerasaums, 030HOBbIN C/ION U CbIBOPOTKUH B.J1.

leonozuyveckuli pakynbmem MIY um. M.B. /lomoHocosea,
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norogHble aHoOManmu Mockea
13.20-13.40 FeHe3nC CoOBPeMEHHbIX KNMMaTUYECKUX CmopoguH B.E., /liowsuH IM.B.
U3MEHEHMI B BbICOKMX LWMPOTaX — OTKAMKM SUC pyn / Mepedosasa cucmemHas uH*eHepus, Mockea
B POTUYECKOM CNoe BOAbl U NbAe Ha
ceicmopaerasaumio
13.40-14.00 | M3meHeHUe reoPpU3nYecKnx n NoYBEHHO- Bosapckux U.I'., Coico A.U.
FEOXMMMUYECKMX XapaKTEPUCTUK Cpesbl 1 LleHmpaneHell cubupckuli bomaHuveckuli cad,
o Hoeocubupck
MeTaboInM3M pacTeHU B IOKaNbHbIX
reonorm4yeckmn akTUBHbIX 30HaAX
14.00-15.00 Obep,
15.00-15.20 | BosaelicTBME NOABOAHbIX 3€M/IETPACEHWN Fox6epr M.B.,
Ha noHocdepy Crebnos .M., lWanumos C.J/1.
N®3 PAH, Mocksea
15.20-15.40 HoBble pe3ynbTaTbl B UCCAeA0BaHUMU Ycartiok B.B., Tapko A.M.
NPOCTPaHCTBEHHOM CE30HHOM AMHAMUKM Crieyuanu3uposaHHelli yyebHo-Hay4Hbil yeHmp MIY um.
M.B. /lomoHocosa, MocKea
COz2s aTMOCd)Epe C NOMOLLbIO MOAENN ®IBYH BoiyucaumensHsili yeHmp um. A.A. [JopoOHUYbIHA
rnobanbHOro unkna yrnepoga B buocodepe PAH, Mockea
15.40-16.00 “lennesoe apixaHue 3emnun” —ucropus MeyeHkuH WU.T., Mawkosues l.A.
M3yYEHUA N BHEAPEHMA Pe3yNbTaToB @IV BUMC, Mockea
pabot
16.00-16.30 | UToroBoe 3acesaHne KOHEPEHLUN, MPUHATUE UTOFOBbLIX AOKYMEHTOB

AnoHc meponpuaTuii POCTEO Ha 2015 r.

Mapt 2015 r.: KoHKypc Ha Mpemuio Poccuiickoro reonornueckoro obwecrsa (POCMEO) n depepanbHoro
areHTCcTBa No HeApPOno/b30BaHUIO MUHUCTEPCTBA NPUPOAHbIX pecypcoB n akonorum Poccum (PocHeapa) 3a
3acnyrn B 06/1aCTM HayKM U MHHOBALIMOHHbIX TEXHO/IOTMIA B Fe0N0TMYECKOM M3yvyeHun Heap Poccuu 3a 2014 T.

Anpenb 2015 r.: BbictaBka «HEAPA 2015» 1 KOHpepeHLUn B pamKax ee nporpammbil:

1. «BoiHa u reonorua. 70 net Mobeapi».

MWHUCTEPCTBO NPUPOAHBIX PECYPCOB M 3KoN0rMn Poccuiickon ®Pepepaunn

2. «K 60-neTHemy 106MNEI0 KOTKPLITUA BEKAY - MECTOPOXKAEHUIN aIMa30B B AKyTum». BBL-BAHX

Maii 2015 r.: U3gaHue TpeTbero BbiMycKa Hay4YHO-NoNyAApHOro aibmaHaxa POCFEO «Ymom, MONIOTKOM U
cepauem» (B 2-x KHUrax), noceaweHHoro 70-netuto Mobeabl U y4acTUio reosioros B BenmKoi oteuecTBeHHOWM
BoMHe (1941-1945 rr.)

Mai1 2015 r.: HuxkHuit HoBropoga, 6usHec-LeHTp «ApmapKa»
JKoNoro-npomblneHHbIN opym «Benunkume Pekn»

Mionb 2015 r., ABeitpo, MopTyranusa
MeKAYyHAaPOAHbIN CMMNO3MYM Nog 3rnaon MexayHapoaHOW MeaMKo-reo10rMYeckoi accoumnaLumm
(Mealeo — 2015)

Asryct 2015 r., TiomeHb
KO6uneiHan X Bcepoccuitickan oTKpbITas Noaesan oiMMnMaaa loHbIX reonoros (r. TiomeHb)

Hoa6pb 2015 .
BCcepoccUMCKMIA KOHKYPC Ha Nydllee nevyaTHoe U3ZaHune, NOCBsALLeHHOoe Npobiemam reonornyeckoro
M3y4YeHUs Heap M Nonyasapusaumm npopeccun reonora
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HudopmMaunHoOHHbIE TIAPTHEPHI

I 7y W 7807 BUOCTATUCTUKA, LieHTp
CTE[!:J.HGT.H Hé' Ten.: 8 (989) 830 83 10
[ E-mail: leo.biostat@gmail.com
b SAS www.biometrica.tomsk.ru
SESS
STATISTICA LeHTp BNOCTATUCTUKA aBnaeTcA KON/IEKTUBOM, NpoBOAALLMM

CTaTUCTUYECKUIM aHa/M3 JaHHbIX B MeauunHe, OuMonorMm, MncUxonoruu,
coumonorun, n 1.4. Mposoanm obyyatowme cemmHapbl. Cm. caiit BUOMETPUKA
(http://www.biometrica.tomsk.ru/), kotopomy B Hos6pe 2014 r. ncnonHAeTcs
16 ner.

((( ) BE/IT, UspaTenbckuii flom
G

119517, Poccuinckas Pepepaums, MockBa, ya. HexkmHckas, a. 14, kopn. 2
BEAT-VELT Ten. 8 800 100 39 51; +7 (495) 739 56 43/44; +7 (495) 449 20 45

H3AATEALCKHI AOM Ten./dakc: +7 (439) 739 56 42

E-mail: redl@velt-media.ru: red3@velt-media.ru; group@velt-npo.ru

www.velt-media.ru

Uspatenbcknin Jom «BE/IT» Hayan CBOE coTpygHuyecTBO ¢ HauMOHanbHbIM
coto3zom «Meanko-buonornyeckas sawmta» 8 2007 r.

Cneumanunsauma: BbIMYCK HayYHO-MHPOPMALMOHHbBIX U HayYHO-MPaAKTUYECKMX
N34aHUA MeOULMHCKON TeMaTMKM, KHUF M NoCcobui HayyHO-MOMy/APHOro
HanpaBaeHuA.

N3p0aéT BOCEMb HAYyYHO-MPAKTUUYECKUX KYPHANO0B, BXOAALLMX B CIUCOK Bbicwwei
aTTecTauMoHHON Komuccum MuHUcTepcTBa 06pasoBaHUA M Hayku Poccuitckoi
depepauun.

rED FTEOMH®OPMMAPK, 000
MH$OpMaLMOHHO-M34aTeNbCKUIE LEeHTP No reoaorum
M HeApOono/b30BaHUIO

WHDOPMALWMOHHO-N3OATE! I
(9 TEONSAM Y HERFOTONG 119049, MockBa, JTeHUHCKKI np-T, 6, cTp.7

E-mail: info@geoinform.ru

www.geoinform.ru

Bce 0 MWHepanbHO-CbIpbeBOW Ha3e M HeAPON0Ab30BaHUK B Poccuu.

MypHan « MuHepanbHble pecypcbl PoccMn. IKOHOMKUKA M ynpasaeHue»

6 BbinyckoB B rog, / c 1991 r.

My6anKytoTCA MaTepuanbl Mo BCEM BUAAM NOME3HbIX UCKONaeMbIx: HedTb, ras,
Yronb, YepHble, UBETHble, AparoLueHHble, pegKkue meTanabl U 4p.

ypHan «l'eonorva HedpTN 1 rasa»

6 BbINYCKOB B rog, usgaetca c 1957 .
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HMAPATENLCHMA LBHTD

‘ ['VII HUH BX /1 Pb

My6nuKyroTCA MaTepunasnbl no Bcem npobiemam HedTerasoBom reonoruu.
FTEOMAPKETUHT, U3paTenbcKkuii LeHTp

MockBa, dn1eKTpo3aBoacKasa yamua, 4. 60
Ten.: +7 (495) 210 63 90; +7 (495) 210 89 92
E-mail: info@geomark.ru

www.geomark.ru

000 «l'eoMapKeTMHr» BbIMYCKAET OCHOBHbIE ¥YPHa/bl B 061aCTN UHXKEHEPHbIX
M3bICKaHUN  ANAa  cTpouTenbCctBa. ITo0  «MHXKeHepHble  MU3bICKAHUAY,
«MH)eHepHan reonorma», «feoPuck». C ¢espana 2010 roga Bce Tpu KypHana
BK/tOYEHbl B [lepeyeHb BeAyLMX pPeLeH3UpPyemMblX Hay4YHbIX XXYpHA/JIoB MU
M3gaHWUMA, B KOTOPbIX AOOJ/IKHblI OblTb ONy6/MKOBAHbI OCHOBHblE Hay4Hble
pe3ynbTaTbl AWCCEPTALMIA Ha COUCKAHME Y4yeHblX CTeneHel [OKTopa U
KaHgMAaTa HayK, YTO, HECOMHEHHO, CBMAETE/IbCTBYeT O BbICOKOM KayecTBe
n3aaHuM U X BOCTPeboBaHHOCTM B OTPACM.

FOPHO-FTEONNOMMYECKOE OBLLECTBO,
PernoHanbHas obwecrseHHasa opraHusauua (POO «TO»)

115191, r. Mocksa, yn. 2-a PowmHcKas, 4.4, opuc 505
Ten.: +7 (926) 397 50 92 (npe3ngeHT obecTBa — MOHTUH AHApeN)
+7 (916) 884 27 57 (3am. npe3naeHTa obulectsa LLinektopos AnekcaHap)
dakc: +7 (495) 660 73 96
E-mail: info@gorgeo.org
WWW.gorgeo.org

lFopHo-reonormyeckoe obuectso (POO  «ITO») aABnaetca pernoHanbHoM
0obLLecTBEHHOM OpraHM3aumelt 0b6pasoBaHHON KOMNEKTUBOM MHULIMATUBHBbIX
reonoros, UMeLMX OnbIT PaboTbl B POCCUICKUX U 3apyBeXKHbIX KOMMAHUAX Ha
BCEX CTAAMAX T[eoJIOTUYECKOro W3y4YeHUA W  MPOMbILLJIEHHOrO OCBOEHUA
MECTOPOXKAEHNN.

OCHOBHbIM NPUOPUTETOM Haleh [eATEeNbHOCTU SABAAETCA HenpepbiBHOE
aKTyanbHoe  npodeccMoHanbHoe 06pa3oBaHWE  CNEeuMannuctoB  rOpPHO-
reoNormyeckom oTpacau.

ryn HAYYHO-UCCNEAOBATENIbCKUA UHCTUTYT BE3OMACHOCTU
HKU3SHEAEATENBHOCTU PB (FYN HUU BXKA, PB)

450005, r. Yoa, yn. 8 Mapra, 12/1
Ten.: +7 (347) 2283910

dakc: +7 (347) 228 39 13

E-mail: info@nii-bgd.ru
www.nii-bgd.ru , HUMEXA.pd

KomniekcHoe  uccnefoBaHWe — 3arpasHeHMs  BpedHbIMM  BELEeCTBamMM
OKpy:Katowen cpeabl (MPUPOAHBLIX M CTOYHbLIX BOA, aTMOCPEpPHOro BO3AYyXa,
NoYB, AOHHbIX OT/I0XKEHWNI, OTXOA0B NPOU3BOACTBA M NOoTpebieHns).
PaspaboTka M BHeApeHWEe MeTOAMK KOAMYECTBEHHOrO XMMUYECKOro aHanv3a
ANA KOHTPO/IA 32 COCTOAHMEM OKPY»KatoLel cpeapl NpeanpuaTma.
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PaspaboTka W BHegpeHWe TeOUMHPOPMAUMOHHBIX cuctem B  cohepe
3KO/I0OMMYECcKol U NPOoMbILLIEHHON 6e3onacHOCTH, co3gaHue 3D-moaenein, MTNC-
pecypcoB npeanpuaTUiA, BeAOMCTB, MyHULMNANbHbIX 06pa3oBaHUii, co3gaHne
N BeAeHMe MacCuBa My/bTUMACLLUTabHbIX 31E€KTPOHHbBIX KapT.

Pa3paboTka  TexXHONOMMA W NPOEKTOB  /IMKBMAAUMW  HAKOMAEHHOro
aKoslorMyeckoro yuepba nNPOMbIWAEHHBIMKA NPeanpPUATUAMKU, TEXHONOTU
PeKyNbTUBALUMN M 06e3BperKMBaHMA OTXOA0B, TEXHONOIMMK NOo nepepaboTke
NPOMbILNEHHbIX U BbITOBbIX OTXOAOB, UCCNeA0BaHWE COCTaBa OTXOA0B M WX
nacnopTusaumsa, NPOEKTUPOBaHWE MOJIMFOHOB TBEPAbIX ObITOBbIX OTXOZOB.
Pa3paboTKka M cornacoBaHMe HOPMaTMBHOW AOKYMEHTALMU B IKOIOTMYECKOM
chepe, 3KONOTMYECKOE W CaHUTAPHO-TUTMEHMYECKOe HOPMMpOBaHWe AnA
XO3AUCTBYIOLLNX CyObEKTOB.

Co3sgaHve M cucTematusauma 0cobo oxpaHAeMblX MPUPOAHbLIX TeppPUTOpPUi
(OONT): BbifiBNEHME HOBbIX LIEHHbIX MPUPOAHbLIX O6BEKTOB U TEeppPUTOPUIA Ans
BKAOYeHMA ux B coctaBs OOIMT, pa3paboTka cxem reHepasibHbIX MN1aHOB
NPUPOAHbIX MAPKOB M roCYAapCTBEHHbIX NPUPOAHbIX 3aKa3HUKOB, pa3paboTKa 1
3K0/10r0-3KOHOMMYECKasA OLLEHKA TYPUCTUYECKNX U SKCKYPCUOHHbIX MapLLpyTOB
Ha 0co60 OXpaHAEMbIX U APYTUX MPUPOAHbIX TEPPUTOPUAX.

YTMAM3aumMa  ONacHbIX  NPOMbILWAEHHbBIX  OTX0A40B, B  TOM  4uc/ae
PTYTbCOAEPKALLMUX Namn, NPUBOPOB U T.A4.

SA ] T EV T KATAIOT MAHEPANIOB

www.catalogmineralov.ru

Ten.: +7 (925) 364-29-87
E-mail: mineral@catalogmineralov.ru
www.catalogmineralov.ru

Halw caiT 3To Hay4yHO MONYAAPHbIA KYPHaA: OCHOBHAA 4acTb — BUPTyasbHas
KOM/IeKUMA MUHEpPasoB W AparoueHHbiX KamHeWl. Ha caiTe Bbl HalgeTe
doTorpadun, onucaHMa M TemaTMyeckue CTaTbM MO MUHEPANOrMU U UCTOPUN
KamHs.

Tak e Ha caWTe e)efHeBHO OBHOB/AAeMas HOBOCTHaA JieHTa O reoJsIormm,
MWHEpPanorum, ropHom aene. NMybaAnKyoTCA aHOHCbI MHTEPECHbIX MepPOonpPUATUIA
M COBbITUIA.

MWHEPA/, UHdopMaLMOHHO-aHA/IUTUUYECKUIA LLeHTp,
®ryHNnN «Asporeonorna»

r. Mocksa, yn. Akagemuka BonruHa, a. 8, kopn. 2
Ten.: +7 (495) 651 94 95

dakc: +7 (495) 936 38 43

E-mail: info@mineral.ru

www.mineral.ru

NHPOpMaUMOHHO-aHanUTHUYeCckMin  ueHTp  "MuHepan" —  CTPYKTypHoe
M M H E PA J'I nogpasaeneHvie @PrYHMM «Asporeosorna», KOTOPOe 3aHUMAETCA CEAYOLMMM

BOMpocamu:

AHanutuKa

e AHanuTU4Yeckme 0630pbl MO MMHEPAbHO-CbIPbeBOMY KOMMNIEKCY Poccuu,
OTAe/bHbIX CTPaH M PErMOHOB, MMPA B LLeJIoM
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e [loaroTtoBKa reon0ro-3KOHOMNYECKMX 0630P0OB NO NPEANPUATUAM,
nosiesHbIM MCKOMaeMbIM, OTPAC/IU B LLE/IOM

FeouHpopmaLMOHHbIE CUCTEMDI

e Pa3paboTKa OHNANHOBBLIX, CETEBbLIX U MEPCOHANbHbIX FeOMHPOPMALMOHHbIX
cmucTem

Ba3bl gaHHbIX

e CosaaHue, BHeApPEHME U CONPOBOXKAEHME NHDOPMALIMOHHbBIX CUCTEM (Becb
KOMNIeKc paboT unum noban ero 4acTb)

Feonoro-akoHoMU4YecKas OLeHKa

e BbinosnHeHMe paboT Mo reo/Ioro-3KOHOMUYECKOM OLEHKe

[u3aitH
e KomnbloTepHbIN AM3aliH Npe3eHTaUNOHHOM Hay4YHO-TEXHMUYECKOM
npoAayKLmm

POCCUIMCKWNI COLO3 NTNMAPOrEONOrOB (Pocrugporeo), O6uiepoccuiickas
obwecTBeHHasa opraH13auma

115191, r. Mocksa, yA. 2-aa PowmHcKasn, 4.10, oduc 230, a/a 12
Ten.: +7(495) 952-74-30

dakc: +7(495) 952-74-30

E-mail: rosgidrogeo-union@mail.ru

WWWw.rosgidrogeo.com

CnocobcTBOoBaHME PasBUTUIO GYHAAMEHTANbHOM MMAPOreo/I0rMYEeCKO HayKu U
NPUKNALHOM rmaporeonorvu. BHegpeHve Pa3/IMYHbIX BMA0B
rMAPOreo/NOTMYECKUX  UCCNELOBAHWIA B LUMPOKYHD  XO3AWCTBEHHYHO U
NPOM3BOACTBEHHYIO NPaKTMKYy. CNOCOBCTBOBaHWE MOLFOTOBKE W MOBbIWEHUIO
KBaNMOUKALMM  TMAPOre0/sIOrMYECKUX  Hay4HbIX M MPOU3BOACTBEHHbIX
Kaapos. MpeacTaBaeHune nepes opraHamu NCMNONHUTENbHOM "
3aKOHOAATe/NIbHOWM BAACTUM BOMPOCOB, CBA3AHHbLIX C TMAPOre0sorMYecKMmMm
npobaemamu, NyTein 1 METOA0B peleHns 3TUxX npobaem.

POCCUMNCKUE HEQPA, HesaBucumas reonornyeckas raserta

MocKBa, NeHNHrpaacKknii npocnekT, 4. 31/1, 6/l «MoHapx»
Ten.: +7 (495) 232 42 83

dakKc: +7 (495) 784 75 57

E-mail: rosnedra@list.ru

www.rosnedra.info

laseta "Poccuitickme Hegpa" nepsas M egMHCTBEHHan B Poccmu raserta
reosI0rMyeckoli oTpacau. M3gaHme paccmaTpuBaeT Ha CBOMX CTPAHMLAX
aKTya/ibHble BONPOCbHI, CBA3AHHbIE C PAa3BUTMEM M BOCNPON3BOACTBOM
MWHepasibHO-CbipbeBOW 6a3sbl cTpaHbl. Yupeautens rasetbl: 000 "UNL,
"HaumoHanbHas reonormns”. FnaBHbIn peaaktop: Banex Enumes.
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OKOrPA/[,. MOCKOBCKMA 3KONOTUUYECKUIA XKYpPHan

119019, r. MockKsa, ya. HoBbiit Apbar, g.11, cTp.1
Ten.: +7 (495) 532 50 26

E-mail: ekogradmoscow@yandex.ru,
www.ekogradmoscow.ru

Hay4yHo-nonynspHbii KypHan, nsgaBaemblii JenaptameHTom
NPMPOAONONb30BaHMA M OXpaHbl OKpYKatowelh cpedbl r. Mockebl. TemaTuka:
3KOHOBOCTW; NepBble ANLA FOPOACKOM 3KOMOMMKU; 3KO MPOEKTbl U AUCKYCCUM;
NCTOPMA MOCKOBCKMX 3KOCUCTEM; roporKaHe o npobaemax 3K0A0rMu; Hay4yHble
pa3paboTKu B 3KO chepe; nyTewwecTsma 1 np.

GEOKNIGA.ORG, leonornueckuii noprtan
Ten.: +7 (916) 884 27 57 (LLinekTopoB AnekcaHap, afiAMMHUCTPATOP caliTa)

E-mail: kaptar.j@geokniga.org
www.geokniga.org

BecnnaTHbIi HEKOMMEPYECKUA CnpaBoOYHO-0bpas3oBaTe/ibHbIM MopTan Ans
reosIoros, CTyZLeHTOB-Te0/I0r0OB M NPOCTO MHTEpPEeCyoWUXcA Npobaemoi ntoaen.
34ecb Bbl MOXKeTe becniaTtHO M 6e3 perncTpaumm ckayaTb KHUTU MO reosioruu,
reosIorMyeckme KapTbl, a TaKKe MHOTO CreuuannsMpoBaHHbIX MaTepuasos no
reosIorMm, NaseoHToI0MMKN, FEOXMMUKN, MUHEPAIOTUW, NOE3HBIM UCKOMAEMBbIM,
PYAHOW reosorMm 1 NpoYMM CMEXKHbIM NpeameTam.

GEOTALKING.RU

< BEOTALKING Ten.:+7(921)986 0158

E-mail: mail@geotalking.ru
www.geotalking.ru

&

Geotalking.ru - reonormM4ecKkmm MHOTrodyHKLMOHANbHbIN nopTtan,
MCMNONb3YIOWNI MOLEeNb COBMECTHOrO TBOpYECTBa Alogen ana nybavkaumu
HOBOCTHbIX 0630POB, Hay4HbIX CTaTel U 0OMeHa NPOodECCMOHANTBbHBIM OMbITOM.
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B3AMMOCBA3b ®OPMUPOBAHUA HEAP U BHELLHUX COEP 3EMJIU

GakynuH 1O. M.l, Mykosa U. B.?

'dre0y BNO «TuxooKeaHcKmil rocyapcTBeHHbI yHUBepcuTeT», XabapoBscK, Poccus
20re0y BMO «J1aNnbHEBOCTOYHbIN MHCTUTYT—dUAMAN POCCUIACKON aKaJeMnUm HapoaAHOTO X03AMCTBa U
rocyaapcreeHHom cayx6bl npu MpesnaeHTte Poccuiickoit Pepepaumum», Xabaposck, Poccua
y-1936@yandex.ru, i-0604@yandex.ru

dopmMmnpoBaHME KOCMMYECKOro  0bObeKTa (4O-reonornMyeckuii 3Tan) co3gano rpaBuMTaLMOHHOE U
Tennosoe (3a cyeT Aauccunaumm) nonsa. [eonorvyeckuit stan - obpa3oBaHWE 3eMHOM  Kopbl
(npoponkaerca npouecc 06pa3oBaHUA MPAHUTHOTO €105 HA OKeaHaXx) U BHELWHUX 060104€eK.

Mpouecchbl reHepaLmm OpraHMYeCcKnx CoeAMHEHNM Ha 3eMae HaYaInCb C PaHHMUX 3TanoB ee Pas3BUTUA U
NPOAO/IKaloTCA B HACTOALLEE BpeMs B Xxode rybuHHON marmatuyeckor anddepeHumaumm (MapXmHUH,
1985) ¥ nocTynneHua B MPUNOBEPXHOCTHbIE «BOAOEMbI» (MO Hayany, CKopee BCEro, PacTBopbl W
paccosbl) rMApPOTEPMasibHbIX PACTBOPOB, HEPABHOBECHOCTb KOTOPbIX OblAa TONYKOM ANA CUHTE3a
opraHukn (KomnaHuueHko, 1991).

JBOMIOUMA  TeO/IOTMYECKOro  3Tama  pas3BuTMA  3emau  (nepuogpl:  NYHHbIA,  HYKJeapHbIN,
aNUMNNaTPOPMEHHbIN, TFEOCUHKAMHANBLHBIN U NAUTHBLIN (BakynuH, 1998) conpoBoKaanacb 3HAaKOBbIMMU
reoNormyeckMmm cobblTMaAMM, B TOM YWUC/E PA3BUTMEM OPraHUYECKOM KU3HW, GopmupoBaHMEM
6uocoepbl.

B TeyeHme nyHHoro nepuopa (6bonbwe 3,6 mapa. net) 3adpukcmMpoBaHo obpasoBaHue KpemHen (3,8
MAP4. NeT) U, BNOSHE BO3MOXHO, 06pa3oBaHME MNPOKAPUOTHbIX GOpPM, BMAMMO, aAPXMOAKTEPUN.
Mossunucob gpesHue monekynol PHK, obnapatowme PpyHKUMEN HOCUTENA FEHETUYECKOM MHOoPMaLmK U
6€e/1K0B-KaTanM3aTopoB, OHM BblIM CNOCOBHbBI K PenIMKaLMmM, MyTauum U ecTeCTBEHHOMY OTOOpY.

B HykneapHbIli nepuog (1,9-3,5) npoaonkanocb pa3BuTne opraHnKku: B FOXKHOM AdpurKe B OT/IOKEHUAX
3,5-3,3 mapag. net - CTPOMaTO/INTbl KPEMHEBOrO COCTaBa; MOABAAKTCA MNepBble 3BKAPUOTHbIE
OZHOKNETOYHbIE OPraHNU3Mbl; PACNPOCTPAHAIOTCA Ha cywy 6akTepuanbHas ¢pnopa (KpacHOLBETHbIE KOPbI
BbIBETPUBaHMA (AHaTONbeBa, 1978); Ha pybeke 2 MapAa. NeT NoABAATCA rpmbbl.

3nunnatpopmeHHbii nepuog (0,57-1,9) xapakTepu3oBanca ycKkopeHuem npoueccoB GOpMMUPOBAHUSA
BTOpMYHOM aTmocdepbl. Ha pybexe 1,2 mapa. netT npousoLlio YCKOPeHWe MPOLEeccoB 3BONOUUM B
pe3ynbTaTe NONOBOrO PAa3MHOMKEHUA U NOABUINCH BbICOKOOPraHM30BaHHbIE GOPMbI }KU3HU - pacTEHUA U
OpraHu3Mmbl.

FeocMHKAMHANbHbBIN nepunog (0,25-0,57) xapakTepusyeTtcs GopMMpPOBaHMEM COBpPeMeHHON aTMmocdepbl
n rmgpocdepbl U AaNbHENLMM YCKOPEHUEM 3BONIOLMMU HKU3HW.

MauTHbIM nepuog (oT 0,25) xapaKktepusyetca dopmmpoBaHMem MMPOBOro OKeaHa M COBPEMEHHOWM
OKpy»Katowen cpeapl, noAsneHnem YenoBeka 1 Ha4alOM ero BO34eMNCTBUA Ha SKOJIOTUIO.

EAVNHAA TEOPUA NNTIAHETAPHbIX MPOLECCOB N/NTAHET, CNMYTHUKOB U COJTIHLUA

bapkuH 10.B.
FTAULL MTIY, Mocksa, Poccus
barkin@inbox.ru

KntoueBbim BONPOCOM TEOPUM NMPUPOAHbIX NAAHETAPHbIX NPOLECCOB HA 3em/ie U Ha ApPYrux HebecCHbIX

Tenax ABNAETCA BONPOC 06 MCTOYHMKAX IHEPTUM SHAOTEHHOM AaKTUBHOCTM M 06 OCHOBHOM MexaHu3me

SHepPreTUYecKoro UUKANYECKoro Bo3byxaeHUA HebecHbIx Ten. Mbl npeanaraem pelleHne 3Toi BEKOBOM

npobsembl Ha OCHOBE MexaHW3ma Bo3byxaeHua obonoyek HebecHOro Tena BHEWHUMWU HebeCHbIMU
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Tenamm. OCHOBHOE MOJIOXKEeHUEe pPas3BMBAEMON reOANHAMUYECKOM KOHUENUMM COCTOUT B TOM, 4TO
naaHeTbl, CNYTHUKK U CONHUEe NpeacTaBaaoT cobolt cuctembl 060104eK (A4P0, MaHTUA U ApP.), KOTOpble
COBEpLUAOT ApPYyr OTHOCUTENbHO Apyra Masble MNOoCTynaTeNbHO - BpallaTeNbHble ABUMKEHUS,
AedopPMaUMOHHbIE U UHblE U3SMEHEHMA NOA NPAaBUTALMOHHBIM BIMAHNEM BCEX OKPYXKAOWMX HEBECHbIX
Ten (bapkuH, 2002). Hamn pa3paboTaHbl OCHOBbI AaHHOM reoAMHAaMUYECKOM MOAENN U OMUCaHbI
OCHOBHbIE TUMbI YKa3aHHbIX ABMMEHUIM 060n04YeK. Bblan M3ydeHbl NPUANBbLI B BA3KOYNPYrOM MaHTUM
NiaHeTbl, KOTOPble MOPOXKAATCA rPaBUTALMOHHBIMU CUNAMM B3aMMOAENCTBUA C NOABUMKHbBIM AAPOM.
X M3MeHeHMe BO BPEMEHU NPUBOAUT K PaCcCeAsHUIO MEXaHUYECKOM 3HEPrMM B maTepuane naaHetsbl (B
MaHTWUK), KOTOpan NepexoamnT B TeNa0 U GopMUpyeT TEMNEPATYPHOE MOe BHYTPU NAAHETDI.

YKaszaHHaa npobema u MHorue apyrue npobiembl reoguHamMUKN, reodU3MKU U APYrMX HayK O 3emne

pewatTcA C MOMOLLBbI FPAaBUTALUMOHHOIO MeXaHM3Ma BbIHYXAEHHOM PACcKaykM fagpa M MaHTUM
HebecHoro Tena (bapkuH, 1999, 2002). CmeweHusa agpa NpPUBOAAT K CMELLEHMAM LLeHTpa macc 3emau
Mo OTHOLLEHMIO K MaHTUK, KOTOPbIe B HacToswee Bpems (NpumepHo ¢ 1993 r.) AOCTynHbI ANA U3yYEeHUs
METO,aMN KOCMUYECKOWN reoaesnn (CNyTHUKOBbIMW MeTogamu). B pesynbraTe 6bin BbIABAEH LWUPOKUIA
CNeKTp KonebaHui LueHTpa macc 3emMman U 06HAPYKEeH ero BEKOBOM TPeHZ, B CEBEPHOM HanpasieHuu (B
paioH nonyoctpoBa Tanmbip) (Gobinddass et al., 2009; Barkin et al., 2007; BapkuH, 1995). C apyro#
CTOPOHbI MO CMELLEeHUAM LeHTpPa Macc 3eMan yaaeTca BOCCTaHOBUTb CTWAb M OCOBEHHOCTM
OTHOCUTENbHDBIX CMELWLEHUN fAapa U MaHTUM 3eMAn, U3YYUTb FeoAMHAMMYECKME CNencTBUsa 3TUX
CMELLEHUI, TaKNX KaK gepopmaumn CNOeB MaHTUM, Bapuauuum ee ynpyrom 3HEPrMn M MOLLHOCTU
Auccmnauunm, TeNN0BOro NOTOKa NaHeTbl, APYrux pU3mMyecknx nonemn, nepepacnpeaeneHmne GaonaHbIX
macc u ap.

B pesynbTaTe pelleHMs 3aga4yn Teopun ynpyroctm 6bin onpedeneH TeH30p CKopocTen aedopmauymim
NAaHeTbl U U3y4YeHO yCpedHEeHHOe MNOoJse TeMNepaTyp BHYTPWM NaaHeTbl. OnpeneneH WHTerpasbHbIN
TENN0BOM NOTOK 3eman. BbINONHEHHbIE UCCNef0BaHNA GAKTUUYECKM PELLAOT SHEPreTUYECKMI BONPOC B
KU3HU NAAHET N CNYTHUKOB. B 4aCTHOCTM MOLWHOCTb AMUCCUNALMM YIPYTOA SHEPTUM MaHTUK 3eMan ans
Habnogaembix ABUMKEHUN N KonebaHMI LeHTpa macc (M AApa) NO HALMM OLEeHKaM MOXKeT COCTaBAATb
1000 — 10000 TepaBaTtt (TW). 3TO ruraHTCKoe 3Ha4yeHMe MOLWHOCTU C /INXBON OOBACHAET BCHO
3HAOTEHHYI0 AeATE/NIbHOCTb W re0AMHAMMUYECKYD aKTUBHOCTb 3emnn. PaKTUYecKkn aHeprua Yepnaercsa
M3 nocTynaTeNbHO-BpallaTeNbHbIX ABUXEHUN HebecHbix Ten. PaccmaTpuBaemas reogMHamu4yecKas
MOZENb CUHXPOHHbIX OTHOCUTENIbHbIX CMELLeHU 060104eK TeN CONHEYHOM cnuctemMbl (KonebaHui sapa
M MaHTUKM) 06bACHAET OCHOBHbIE CBOWMCTBA NNAAaHETapHbIX NPOLLECCOB Ha 3emae U ApYyrux NAaHeTax,
cnyTHUKax n ConHue: UMKAWYHOCTb, €AMHCTBO, CUHXPOHHOCTb, MHBEPCUIO, MONAPHYK AKTUBHOCTD,
CKayKoobpasHOCTb NpoLeccoB, NMN00OPa3HOCTb, YNOPALOYEHHOCTb, CKPYYMBaHWE CNOEB MAHTUW,
rpyweBnAHOCTb, YHMBEPCaNbHOCTb. OTMEYEeHHble ABAEHUA W CBOWCTBA 3HAOMEHHOW aKTUBHOCTU
HebeCHbIX Ten B AOKAaAe WUANOCTPUPYIOTCA Ha NpumMepe NPUPOAHbIX NPOLLECCOB Ha Tenax COMHEeYHOM
cucTemMbl. B yacTHOCTM BnepBble YCTaHOB/EHA U MHTEPNPEeTMPOBaHa CMHXPOHHOCTb CKauyKoobpasHbIX
M3MeHeHMn NpMpPoaHbIX Npoueccos Ha 3emne, ConHue, JlyHe, Mapce.

Jluteparypa

BapkuH H0.B. (2002) Ob6bsAcHeHME 3HAOTEHHON aKTUBHOCTU NAAHET U CNYTHUKOB U ee UUKAUYHOCTK//
MN3BecTuA cekumnm HayK o 3emne PoccMNCKOM akaleMUn ecTecTBeHHbIX HayK. M.: BUHUTW. 2002. Bbin. 9,
C. 45-97.
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MEXAHWU3M 3HAONEHHON AKTUBHOCTU 3EM/IU U USMEHEHUA KIMMATA

bapkuH 10.B.
FAULL MTI'Y, Mocksa, Poccua
barkin@inbox.ru

B cOOTBETCTBMM C OCHOBHbIMW MOJIONKEHUAMM pa3pabaTbiBaemon reomogenu (bapkunH, 2002)
BbIHYXAEHHble OTHOCUTENbHble KonebaHmna aapa U MaHTUK NPUBOAAT K BA3KO-yNpyrum gedopmaumam
BCEX C/NIOEB MAHTUMU, K LUMKANYECKMM BblAENEHUAM Tenna U K GopmMMpPOBaHUIO TEMIOBOrO MOTOKA, U
OKa3blBalOT BO34ENCTBME HAa aKTMBHOCTb OKEaHMYEeCKUX, aTMocdepHbIX M BOOOLLE BCEX CUHOMTUYECKUX
npoueccoB (bapkuH, 2004). B KOHeYHOM WTOre SAAPO CaMbiM aAKTUBHbIM 06pa3om y4yacTByeT B
GOpPMMPOBAHUM U U3MEHEHUAX KAMMATA NNAHETbI, KaK rnobanbHOro, Tak U B CEBEPHOM U HOXKHOM
nonywapuax nnaHetol. OAgHAKo, KonebaHMAMM M cmeweHuamM aapa ynpasnatoT JlyHa, ConHue u
nnaHeTbl. B aTomM npoABnseTcA pPOACTBO M €AMHCTBO, CEMENCTBEHHOCTb M B3aMMOCBA3b BCEX Ten
CO/IHEYHOM CUCTEMbI, OBLWHOCTb CTUNEN BapuauMil W CUHXPOHHOCTb WX MPUPOAHbLIX MPOLLECCOB.
Cuctembl 060n04ek CoNHUA M NAAHET TaKKe UCNbITbIBAOT BO3OYKAEHME, NPUYEM CUHXPOHHO. 9TO 04HA
M BaXHEMLWMX YepT COJIHEYHO-3eMHbIX M BoOOWE CONHEYHO-NNAHeTHbIX cBs3del. CKasaHHoe
NnoATBEPXKAAETCA, HAaNPMMep, TEM YTO CKAYKM B Bapaunumax NpUpoaHbix npoueccoB Ha ConHue, JlyHe,
3emne, Mapce 1 gpyrnx Tenax conHeyHon cuctembl B 1997 — 1998 rr. Npomn3oLv CUHXPOHHO (BapKuH,
2013). Agpa yKasaHHbIX Ten BO3byguMAuCb UM BO3OYAMIUCL CUHXPOHHO (B cuay ocobeHHocTel
Op6UTaNbHbIX U BpaLLaTeNbHbIX ABUMKEHUN TE/ CONIHEYHOM CUCTEMbI U ABUMKEHUA ee bapuueHTpa) u
OKas3anu rpaBUTALMOHHOE BO34ENCTBME HA BCe CBOM 000/04KM WM NPUPOAHbIE  NPOLECCHI.
OTHOCUTENbHbIE CMELLEHMA, NOBOPOTbI 060104eEK U AedopmaLmn U PaspyLIEeHNA YepnatoT SHepPrmo mns
OrPOMHOro “KoT/1a” 3Heprum NocTynatenbHO-BpaLLaTeIbHOro ABMKeHUA Bcex Ten CONHEeYHOM CUCTEMBI.
B pgoknage obeyKAaeTcA MexaHU3M MIAHETAPHbIX KAMMATUYECKUX M3MEHEHUW B PA3/IMYHbIX LWKanax
BpemeHW. Ha ocHoBe MeXxaHW3Ma BblHYKAEHHOM PaBUTALMOHHOM PACKaykM AA4pa M MAHTUW U BA3KO-
ynpyrux gedopmaumnit maHTMM 6blna gaHa UHTepnpeTaumsa ABMEHMAM NOTEN/IEHUA U MOXON0AAHUM,
WHBEPCUN KAUMATUYECKMX U3IMEHEHMN Ha 3emsie B CEBEPHOM W HOXKHOM MNOAYLAPUAX, MU3YYEHbl UX
COBpPEMEHHbIE NPOABAEHUA. YKa3aHHbIM MeXaHW3M YMNpPaBAAeT WMHTErpasibHbiIM TEM/JOBbIM MOTOKOM
3eman M ero nepepacnpegenieHneM Mexay nonywapuamu 3eman. AHaNOrMYHble ABMEHUA
HabnogaloTcA Ha ApyrMx Tenax CconHeyHon cuctembl (BKkAtovas CosHUE), a ABNeHMe MBepcuu
aKTUBHOCTU NPUPOAHbIX MNpoueccoB (YepenoBaHWEe aKTUBHOCTM MeXAy NOoANylwapuaMun) aBaaeTtcs
BEpPHEMWNM MPU3HAKOM aKTMBHOFO AEWCTBUSA MexaHM3Ma BO3OyXaeHuMa obonovyek HebecHbIx Ten
(BapkuH, 2002). Monyuynnmn obbacHeHMe n 060CHOBaHME TakMe TPyAHble AN NOHMMAHUA ABNEHUA, KaK
aKTUMBM3AUMA NMPUPOOHbIX MPOLLECCOB, Fe0/0MMYECKOM M TEKTOHUYECKOM AeATENbHOCTM B NONAPHbIX
06nacTAX NNaHEeT M CNYTHMKOB. Bblno npeacKkasaHo ABNEHUWE KKAMMATUYECKMX Kadenel” — KOHTPACTHbIX
nocnenoBaTeNbHbIX M3MEHEHWUI KAMMATUYECKMX OOCTAaHOBOK B CEBEPHOM WM HOXKHOM MOAYLIAPUSAX,
KOTOpOe BMOC/AeACTBME MOAYYUNO MOJHOE NOATBEPKAEHME B AAHHbIX COBPEMEHHbBIX UCCAEA0BAHUN U
HabnogeHui. MpeanokeHHaa reogMHaMUYecKas MOAENb eCTeCTBEHHbIM 06pa3oM 06bACHAET BbICOKYHO
3HEepPreTMYHOCTb U AUCCUNALMIO NPUPOAHDbIX NpoueccoB Ha 3emne (bapkuH, 2012) 1 obbACHAET apyrue
CNOXHble MNAHEeTapHble ABNEHUA: LUMKANYHOCTb, 3SHEPreTUKy, eAMHCTBO MNpPOLLeCCOB, WMHBEPCUIO,
NONIAPHYIO aKTUBHOCTb, CKaYykM U Ap.). 34ecb peyb UAET, KOHEYHO, O BCEX MPUPOAHbIX Npoueccax, a
TaKXXe 0 GPM3NYECKUX NONAX 3eMN.

Nunteparypa

Barkin Yu.V. (2004) Dynamics of the Earth shells and variations of paleoclimate // Proceedings of Milutin
Milankovitch Anniversary Symposium “Paleoclimate and the Earth climate system” (Belgrade, Serbia, 30
August — 2 September, 2004). Belgrade, Serbian Academy of Sciences and Art. P. 161-164.

-20-



Bcepoccuitckan KoHepeHUMa C MeXAyHapoaHbIM y4acTUeM «IHAO0reHHan aKTMBHOCTb 3eMaun 1 BruocoumanbHble npoueccsi» (Ffeobro2014),
5-7 Hoabpa 2014 e., N®3 PAH, Mockea, Poccusa

International Conference "Endogenous activity of the Earth and biosocial processes" (GeoBio2014),
5-7 November 2014, IFZ RAS, Moscow, Russia
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OEFA3ALMA HEAP U CBA3AHHBIE C HEX MPOLLECCHI B TEOC®EPE, BUOCPEPE U
ATMOC®EPE KAK TEOAMHAMMWYECKUE CNEACTBUA OTHOCUTE/IbHbIX CMELLEHUIA U
KONNIEBAHWUIA AAPA U MAHTWUU 3EM/IU

bapkuH 10.B.
FTAULL MTIY, Mocksa, Poccus
barkin@inbox.ru

Pa3pabaTbiBaemaa aBTOPOM reogMHaMUYECKana MOAE/b BbIHYKAEHHbIX OTHOCUTENbHbIX CMELLEHNIA U
KonebaHnit agpa U MaHTMM 3emnu noj, AEeWCTBUEM rPaBUTALMOHHOTO MPUTSIKEHUA OKPYrKaOLLIMX
HebecHbIx Ten noayunna 3ddeKTUBHbIE NPUIOKEHUA B PA3/IMYHbIX HayKax o 3emne (bapkuH, 2002). U3
pe3ynbTaToB, MNOJIyYEHHbIX Ha OCHOBE 3TON reomoAesIn, B 4YaCTHOCTM, CAeAyeT BaKHblA BblBOA O
nepepacnpegeneHnn GAOULOB B COBPEMEHHYIO 3MOXY M3 HOMKHOMO noaywapusa B ceBepHoe. Kak
CcneacTBMe 3TOr0 NNAAHETAPHOro npouecca AOKHO MPOUCXOAMTb HapacTaHue obbemoB GaoMaos
(Bkntoyasa 3anacbl HedTM M rasa) B ceBepHOM MOAYyWAPUN U UX NepepacnpeseneHne B 6onee BbICOKME
LWMpPOTbI (B coBpeMeHHyto 3noxy). CeBepHbIA OKeaHMYECKUIM NPUINB B COBPEMEHHYIO 3MOXYy ABAAETCS
OAHUM 13 NoAo6HbIX Nnpoueccos (bapkuH, 2011). 3TOT NpoLecc MeaNeHHbIN, HO B COBPEMEHHYIO 3MOXY
MMEET MOIOKUTENbHYIO TEHAEHUMIO, BraronpuaTHyO AnA cTabuansaunm M HapawmMBaHUA MOLLHOCTEN
3anexen HedpTU U HEKOTOPbIX APYrMX NPUPOoAHbIX 06pa3oBaHUit (Hanpumep, ra3oBbiX U gp.) B Poccuu.
Ha aToT MegneHHbIN Npouecc HakNaablBaloTCA rofoBble, AeKagHble N Ap. UMKANYECKMe Bapuaumn. Bce
OHM OMKTYIOTCA M HAaNPaBAAKTCA MeXaHU3MOM FPaBUTALMOHHOIO BO3AENCTBUA Ha BEPXHUE 0O0NOYKM U
bnongbl NNaHeTbl CMewalowmmea aapom. M3 pesynbtatoB paboTbl cneaytoT 6onee  cuibHble
YyTBEPKAEHUA 00 onpegenstoleit poanM yYKa3aHHOro BO3AENCTBMA NPAKTUYECKM HA BCe NAaHeTapHble
3eMHble npoueccol. Mpn 3ToM A0MKHbI cObAOAATLCA Cleayolne BarKHeENLWMe CBOMCTBA N1aHeTapPHbIX
NpMpoAHbIX Npoueccos: |. BekoBol TpeHa Aapa 3emnun Asasetca onpegenarowmm GakTopoMm BEKOBbIX
Bapuauuii NPUPOAHbIX NAaHeTapHbIX npoueccos; Il. Uuknnyeckne KonebaHusa agpa 3emnm asnaetcs
onpegensaowWmnm ¢GaKTOPOM COOTBETCTBYHOLWMX LUMKANYECKMX BapuauMin  NPUPOAHbLIX MAaHEeTapHbIX
npoueccos; lll. Ckaykoobpa3sHble cmeleHUs sgpa 3eMan [ABAsSeTCs onpeaensowmm dakTropom
CKauyKoobpasHbIX M3MEHEHWII aKTUBHOCTM MNPUPOAHbLIX NNaHeTapHbIX npoueccosB. OTcioga cneayet
CBOMCTBO CUHXPOHHOCTM NPUPOAHbIX MNPOLECCOB BO Bcex 06o0n04Kax 3emnn, BKAw4Yaa bGuochepy,
Hoocdepy, coumanbHyto chepy, a TakKe OOLLeCTBEHHbIX MPOLLECCOB B UX rAyOOKOM B3aMMOCBA3U U
NONHOMN 3aBUCUMOCTM OT reoAMHaMUYECKMX NPOLLeCcCOB. Bce 3TK siBAeHMA N UX CBOMCTBA YXKe Noy4mam
MHOFOYUCAEHHbIE NOATBEPKAEHMA B HayKax O 3emne M B MAaHETHbIX HayKax. Bapuauum npupogHbix
NPOLLECCOB UMKANYECKME, CKAYyKoobpasHble CAy*KaT MPAMbIMU  YKa3aHUMAMM Ha aKTUBU3AUUIO W
U3MeHeHuns obuecTBeHHbIX npoLeccos. CKauykoobpasHbIim npoueccam COOTBETCTBYIOT
KaTacTpoduyeckne NnpupoaHble cobbITUA N PEBONOLNOHHbIE USMEHEHUA B 06LLeCTBe.

MonyyaloT ecTecTBeHHOe O0ObACHEHME W MHTEPNPeTauMio CUHXPOHHbIE MPOABAEHMA Aerasaumu
«BK/IIOYAIOLMXCA M BbIKAOYAOWMECA» B TeYEHME 4YacoB WM MepBbiX CYTOK B PUDTOBbIX CTPYKTypax
(cpasy B QAOByX-Tpex OKeaHax, T.e. Ha MNPOTAXEHMU TbICAY KWUIIOMETPOB). A TaKKe Bapuauuu
WHTEHCMBHOCTM Aerasaumm ¢ KOCMUYECKUMWN LUKAUYHOCTAMM, CBA3AHHbIMU C XapaKTepom ABUMKEHUS
3emMnM B OKOJIOCO/IHEYHOM MPOCTPAHCTBE — CYTOYHbIA W MONYCYTOUHbIM (BpalleHue 3eMan BOKpYr
cobcTBeHHOM oOcu); € NyHHbIMKM nepuogamun 7.2 n 13.9 cytok u ap. (benos, 2009). MoBbileHHan
MOLLHOCTb ra30BbIX BbIOPOCOB B MONAPHbLIX pernoHax 3emnun (B AHTapktuae, CeBepHoit ATNaHTUKe, B
pudToBbIX  CTPYKTypax CeBepHOro NefOBUMTONO OKeaHa W ap.). NonyyaeT uHTepnpeTaunio
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MepPUAMOHaNbHAA HAaMNPaBAEHHOCTb NPOCTMPAHMA 30H MOBbIWEHHOW Aerasauuu, UX NPUypPoYEeHHOCTb K
30Ham cybmepuaMoHanbHbIX pasnomoB. B ux npepgenax pasHbIMM aBTOpamMM, B pPasHoOe Bpemsa U
pasHbIMM MeToZamMu Obiiv 3adUKCMPOBAHbLI MOBbIWEHHbIE MOTOKWU NYOUHHBIX ra3oB: BOAOPOAA,
MeTaHa, renus, pagoHa u ap. Bce nepeuncneHHble ABNEHUA ferasauumn obbACHAKTCA AeNcTBMEM
MeXaHM3Ma BbIHY)KAEHHOW pacKaykM CUCTeMbl AAPO-MAHTUA 3eMAM  NoA,  TPaBUTALLMOHHbLIM
Bo3aelctenem JlyHbl, ConHua 1 apyrux HebecHblx Ten.

O MEXAHU3ME BIMAHUA OAETASALNUN 3EMIU HA NCUXUKY YEZTOBEKA

benawes b.3.
UHCTUTYT reonorumn Kapenbckoro Hay4yHoro ueHTtpa PAH, MeTpo3asoack, Poccua
belashev@krc.karelia.ru

B 06nacTAX aKTUBHOW MaHTUKM NIOAWN YBNEYEHbl «BEANKUMW MAEAMM», BHYLIAEMbl WU arPeccusHbI.
deHomeH 0b6bAcHeH aednunTom Kncnoposa, GopMmMpoBaHNEM Yy YesoBEKA NMPU TMMNOKCUM SIKOHOMHOTO
naTTepHa AbIXaHWUA, LOMWHAHTBI NPABOro NOAyLWapMUa Mo3ra U B—puTma. Npasoe nonywapue ycunmeaet
WHTYMLUMIO U TNOMUCKOBYIO [A€ATEe/IbHOCTb, CnocobCcTBYeT UENOCTHOMY BOCNPUATUIO OOBEKTOB U
N3MEHEHHbIM COCTOAHUAM CO3HaHMA. HU3KMe ypoBHM AodaMmMHa M CEPOTOHMHA BbI3bIBAIOT AENPECCUIO
N TPEBOXKHOCTb, @ CHUXKEHWE NOpOora BOCNPUATUA U BbICOKAs YyBCTBUTE/IbHOCTb CMOCOOCTBYIOT arpeccum.
B 30Hax TEKTOHMKM CyLLECTBYHOT OGaaronpusTHbie YCnoBuA ANA AeATeNbHOCTU BUPYCOB, bakTepuid,
06pa30oBaHUA aKTMBHbLIX PagMKanoB. PagMOaKTMBHOCTb M 3N1EKTPUYECKME MOAA BbI3bIBAOT MyTauuUK
MWKPOOPraHM3mMoB. WM3-3a MeHbLIMX MNOTEPb YINEKUCNOro rasa OpraHM3Mom yay4ywaetcs paborta
MWTOXOHAPUM KNETOK, AeNaloWan AoAeld SHEPTMYHbIMUK, AAOWan NpenuMyLLecTsa Npu 3almTe CBOMX
3emesib 1 3aBOEBAHWUW HOBbIX TEPPUTOPUIA.

BblTecHAOWAA KMCAOPOA Yy NOBEPXHOCTM, 3aKUCb a30Ta MOXKET ObITb MPUUYNMHON MCUXMYECKUX INULEMUIA.
B mecTax annaemuit pacnpocTpaHeHbl a30THble TepMasibHble BOAbI, @ MO BPEMEHM 3NUAEMUMU CBA3AHDI C
MWHUMYMaMW  CONHEYHON aKTUMBHOCTM, MNOXONOAAHMEM KAMMATA, NPOAONKUTENIbHOM CEe30HHOM
TMNOKCUEN U BbICOKOWM 3HAOTEHHOM aKTUBHOCTbIO 3eMAN.

BavAHWe perasaumm Ha NCUXMKY Ntogein NoATBepXKAaeT MCUMXON0rUA TOAMbl. Bbiapixaemble Tonnown,
ANOKCUA, yrnepofa M 3aKUCb a30Ta BbI3bIBAOT TUMOKCUMIO W XapaKTepHoe noBeAeHue ogen.
ApxuTeKkTypHble ¢GopMbl ycunmeatoT 3pdekT. [lcuxmyeckoe 3aparkeHMe Tonnbl 5 % y4yacTHUKOB
06BbACHEHO NPY NOMOLLM MAaTEMATUYECKOM MOAENMN.

PAZIOH - ATEHT MEXXTEOC®EPHbIX BSAUMOENCTBUI

benawes b.3.%, Mopekosey B.A., bonoHduHckui B.K.
1l/1ch|TyT reonoruu, Netposasoack, Poccua
>MHCTUTYT Neca Kapenbckuit HayuHbIi LeHTp PAH, MeTposasoack, Poccus
belashev@krc.karelia.ru

MHoOrne cBOMCTBA TEKTOHMYECKUX 30H MOXHO OOBACHUTb PA3rpy3Koi B HUX 3HZOreHHbIx ¢ntongos. C
no3Munm mexreocPepHbiX B3aMMOAEWUCTBUIA WHTEPECEH pPaAAMOAKTMBHbLIA a3 pagoH, OMNacHoOCTb
0b61y4yeHnsa HaceneHUaA oT KoToporo no oueHkam OOH coctaBnseT 43 % .

Lenb pabotbl - u3yyeHWMe OOBEMHOM aAKTUMBHOCTM pPafOHA B [EO0NIOTMYECKUX CTPYKTypax
PeHHOCKAHAMHABCKOrO WNUTa U BAMAHUA pagoHa Ha buonormyeckne ob6beKTbI.

N3mepeHne KOHUEHTpaUUM NoANOYBEHHOMO pajoHa BEAM C MOMOLLbIO pagoHOBOM cTaHumn «CPC-05» n
WHAMKATOPOB-AETEKTOPOB pagoHa «Cupag MR 106 N». AnAa Bbibopa MeCT YCTaHOBKM CTaHUMU U
[EeTeKTOpPOB UCMONb30Ba/IM NOKa3aHWA BOAOPOAHOro ceHcopa rasoaHanusaTtopa «parep X - am 5000».
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MoBepXHOCTHbIM ramma ¢oH nsmepsann pagnometrpom «CPM-68». Hanbonblas obbemHas akTUBHOCTb
pagoHa 14 Kbk/m® 3apuKcMpoBaHa B MO34HEAPXEMCKMX CTPYKTYpax, CAOMKEHHbIX MUKPOKAMHOBLIMM
rpaHMTamun. B nosgHenpoTope3oinckmMx 06pa3oBaHUAX OOBEMHYIO aKTMBHOCTb pafoHa coctaBuna 2-4
KBK/M>, B paHHEeapXeiCKMUX MOPOAHbIX TUMax — okoso 1 Kbk/m>

[elictBue pafoHa Ha OMOTY [AEMOHCTPUPYIOT TUFAHTCKME MypaBelHWKW. B 3anoBeaHwuke
«KocTomyKLuckmii» Ha naowagmn 0.15 KB. KM 36 KpyMnHbIX MypaBeMHUKOB MPUYPOYEHbl K pa3siomam
3eMHON Kopbl. KOHLEHTpauua pajoHa B pPOAHMKe y4yacTka coctasuna 1300 BK/n, Ha AuHWUMK
MypaBeHNUKOB - 450 BK/m>. MpUunHO 06pa3oBaHUA KPYMHbIX MypaBeitHMKOB CYMTAEM MCMO/b30BaHUE
MypaBbAMM pagoHa AnAa 60pbbbl ¢ Napasvtamu. 3TO NPennoNOKEHME MOATBEPKAEHO pe3y/ibTaTamu
MaTeMaTUYECKOrO MOAENNPOBaHUA.

MocTynas B pacTeHuMA C BOAOW Yepe3 KOPHU, PASOH M NPOAYKTbl ero pacnaga NnpueoAAT K BHYTPEHHEMY
06/ly4EeHUIO pPacTEHU. B TEKTOHMYECKMX 30Hax MNpOABNAAETCA  pasHoobpasue ¢opm AepeBbes,
MHOTFOCTBO/IbHOCTb, AMXOTOMMA, HAPOCTbI, CBUNEBATOCTb, 3aKPYYEHHOCTb CTBOJIOB U BETBEN.

NPOCTPAHCTBEHHO-BPEMEHHbIE 3AKOHOMEPHOCTU /TIABHbIX MPOABNEHWIA
3HAOrEHHOW AKTUBHOCTU 3EM/IN

benos C.B.l, LLlecmonasnos W.1.°
000 «O3lrEO», Mocksa, Poccus
zreod)msmqecmi/’l ueHTp PAH (T, PAH), MockBa, Poccusa
belov.s-2011@yandex.ru

CoBpemeHHasa reosHepreTMyeckas MOLWHOCTb Hallel naaHeTbl oueHuBaeTtca B 5,3-7,2 - 10" Br. Cpegu
BCEX COBPEMEHHbIX MPOSBAEHUA BHYTPEHHEWN, WAW KaK FOBOPAT reonorn, 3HAOFEeHHOM aKTUBHOCTU
3emnn, Hambonee MmacwTabHbIMU ABNAETCA 3EeMNETPACEHMA U U3BEPXKEHMA ByAKaHOB. [lpu atom
Hanbonee WHTEHCUBHbIE 3eMNETPACEHUA XapaKTePU3YIOTCA SHeprosbiaeneHnem 1-2 - 10 . Ons
KPYMHEeMLWMX e BYJIKAHUYECKUX U3BEPKEHMN 3Ta XapaKTepPUCTUKA CYLLEeCTBEHHO Bbllle U CcOoCTaBasdeT
or 4 - 10" no 3- 10" Ox. Takmm o6pasom, 4TOoObl BbIABUTb MPOCTPAHCTBEHHO-BPEMEHHbIE
3aKOHOMEPHOCTWU T[/1aBHbIX MNPOABNEHUMA 3SHAOMeHHOM aKTMBHOCTM Halen nnaHeTbl Heobxoanmo
CTAaTUCTUYECKU NPOaHANMN3MPOBATb BCHO UMEIOLLYIOCA B MUPE Ha CErOAHALHNIN MOMEHT MHPOPMaLMIO O
BPEMEHWN U MeCTe MPOABAEHUA BYJIKAHM3MA U CEMCMUYHOCTH.
AHannM3 BpPEMEHHbIX BapuaLMin KOANYECTBA 3EMIETPACEHUA PaA3HbIX MarHUTy, NO3BOJINA BbIABUTb
3BO/IOLMI0O CEMCMMYHOCTM Ha NPOTAMXEHMW BEKOBOTO LMKAAQ, KOTOPAA COCTOMT B TOM, YTO B Hayane
UMKNa nNpoucxoaaT Hanmbonee mouwHble 3emnetpsaceHmMa ¢ M28. B cepeguHe LMKAA OHUM CMEHSAIOTCA
NPEUMYLLECTBEHHO  3eMNeTPACEHUsMM  cpeaHer  marHuTyabl (M=6.8), a K KOHUYy UMKANa
OOMUHUPYIOWMMM OKa3blBAlOTCA OTHOCUTENIbHO cnabble 3emneTpsaceHusa, obliee YMCNO  KOTOPbIX
pacTer.
NHTepecHo TakKe 6b1710 NPoaHaAN3MpPoBaTb CBA3b CEMCMUYHOCTU U BYSIKAHM3MaA 3eMIM C TeOMarHMTHOM
aKTUMBHOCTbIO. [l aHanuM3a nocnegHein, MCNOAb30BaH aa-UHAEKC, NPeACTaBAAOWMNIA CpeaHEeCYTOUYHYO
3KBMBANEHTHYIO  aMnauTyay, onpeaensemyio MNo  ABYM  aHTUNOAA/bHbIM obcepBaTopuam
(TpuHBMY M MenbbypH) ¢ 1867 r. [10].
BaKHbIM MOMEHTOM ANs onpeaeneHns NOJIOKEHUA LLEHTPA SHAOTEHHON aKTUBHOCTM (3HEpreTMYeckoro
«nyna») 3eman CTan  NPOCTPAHCTBEHHbIN CTAaTUYECKUA aHaNU3 MPOABNEHUN CEUCMUYHOCTU U
BY/IKAHM3Ma.
BmecTe ¢ Tem 6b1/10 NPOaHaIN3MPOBAHO, KaK NPOCTPAHCTBEHHO MEHAETCA CEMCMUYHOCTb BO BPEMEHM, B
TeYeHMe BbllleyKasaHHbIX TPEX 33-X IETHUX NepMoAO0B CTONETHErO LIMKIA CEUCMUYECKOM aKTUBHOCTH.
Becbma npumeyaTesibHO, YTO CTAaTUCTUYECKU BbIIBAEHHbIA abCONOTHbIA MAaKCMMYM CEMCMUYHOCTU WU
BY/IKAHM3Ma, ABAAKOWMMNCA NO CYTU Aena y4aCcTKOM MNPOABAEHUS HauBbICLLEN IHAOTEHHOM aKTUBHOCTM
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3eman B XX CTONETUU, €€ 3SHepreTMYeckum «nynom», nagaeTr Ha obnactb Hanmbonblero nNogHATUA
NOBEPXHOCTM reompaa npesbiwatowero 80 m. Ecam npuHATE NpegnonoXeHue, 4YTo MONOXKMUTE/IbHbIe
QHOMa/INM NOBEPXHOCTU reonaa MMeKT AMHAMMYECKYO NPUPOAY M CBA3AHbI C MOLLHbIMW BOCXOAALLMMMU
ropAYNMM MAHTURHBIMU CTPYAMM, TO CTAHOBUTCA MOHATHOW TaKad MPUYPOYEHHOCTb CEMCMUYHOCTU U
BYNKaHU3Ma.

Takum obpasom, Ha yvacTKe pacrnonararowmmca B KoopamnHatax 120°-150° BOCTOMHOM AOATOTbI U 0°-
10°  toxKHOW WKMPOTbI CYMMApPHO 33 WUCTeKLWee CTo/NeTUe BbiAeNMAOCb MaKCMMasibHOEe KOJIN4ecTBO
BHYTPEHHel 3Heprnn nnaHeTbl. IMeHHO OH, 06pa3HO roBops, W MOXKET ObiTb Ha3BaH CBOEOOpPa3HbIM
SHEepPreTUYeCcKUM «nynom» 3emsu.

B sTOM CcBA3M, 334aBaACk BONPOCOM: «4TO HaM rpagyLLee roTOBMUT», MOXHO NpeanonaraTb, YT0O UMEHHO
Ha 3TOM Yy4aCTKe B HACTYNMMBLUEM HOBOM BEKOBOM LUMKAE, OYEBUAHO, NPOU3OMAET CYMMAPHO
Hanbosbluee YMCNO Pa3NUYHbIX KaTakAnM3moB. [lpu 3TOM, KaK cieayeT U3 BblWEU3INOMKEHHOTO, MX
HanbobllaA MHTEHCMBHOCTb C Te4EHMEM BpeMeHn, ByaeT MUrpupoBaTb U3 CEBEPHbBIX LUMPOT B HOXKHbIE.
BblfiBNeHHble TpeHAbl CBUAETENLCTBYIOT U O TEHAEHUMWN HapacTaHWA 3HAOrEHHOM aKTUBHOCTM 3emMn B
uenom. Kpome TOro, y4mTbiBad, YTO Mbl CeMYaC HaxogMMCA B Ha4vane HOBOFO BEKOBOrO UWKAQ, B
6AMKaNWmMe AecATUNETUA CledyeT OXMAATb KPYNHbIX 3eMNETPACEHUIN U U3BEPHKEHUIN BY/IKAHOB U HAA0
CKa3aTb, YTO COObLITUA NOCNEAHUX NET NOATBEPKAAIOT TAKOW BbIBOA,
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rPABUTALMOHHOE NOJZIE MACCbl KAK UCKPUBJIEHHOE NPOCTPAHCTBO-BPEMA

bopmHukosa ' .
HornHcknin dunanan MocKOBCKOro rocyaapcTBeHHOro 061actTHoro yHmsepcuteta, HormHck, Poccus
gala.bortnikova@mail.ru

N3BecTHble reonornyeckne n Guonornyeckme AaHHble MOKa3blBAKOT AMHAMMUKY U CXOACTBO CMOHTAHHbIX
reoMeTpUYeCKMX U3MEeHEeHU Mmacc. Paa aBTOpOB CBA3bIBAOT UX C AENCTBUEM HEU3BECTHOIO GU3NYECKOro
dakTOpa, Apyrne — c rpaBuTauMoHHbIMK nonamu (IM). OgHako, 3aKOH TaroTeHus W. HbloToHa He
06DBbACHAET 3TM PaKTbl, KaK U INNUNTUYHOCTb OPOUT NNaHeT, 3aKOHOMePHOCTb Tuumnyca-boae, WKPOKKi
CNEeKTP NepMogMYHOCTM Nona 3emaun, NO3BOAAA UrHOPMPOBATb M Manbix Macc, NPOTAXKEHHOCTb Macc B
NPOCTPAHCTBE, MHTEPBAN MNOAA LLEHTPANbHOM MACCbl ANA TEN B HEM U T.A.
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B Teopuu rpasutaymm A. diHWTENHA, COCTOAHME TeN U ANUTENbHOCTb NPOLLECCOB 3aBUCAT OT CUCTEMDI
oTcYyeTa, B KOTOPOM OHM HaxogAaTtca. [Tl genaeT cucTtemy oTcHeTa HeMHepLManbHOM, MO3TOMY ABUNKEHUA
Ten B HeNl HEpPaBHOMEPHbI, @ XOZ4 4YacOB ONpeAenaeTca nosem. ABAAACL YACTHbIM CAy4Yaem Teopumu
rpaBUTaLLMK, 3aKOH TATOTEHUA NPUMEHMM AN cnabbix Nosiei. B cooTBETCTBUM C OCHOBHbIM YypaBHEHMEM
M, ycKopeHue npu WM3IMEHEHUWU TrpagMeHTa NOoTeHUMana BO BPEMEHMU, ABAAETCA OTHOCUTE/IbHbIM
(NpMAMBHBIM), OTpa*kalOWMM KPUBU3HY NPOCTPAHCTBA-BpeMeHWU. KpMBU3HOM MNPOCTPAHCTBA-BPEMEHM
ABNAETCA NPUANBHOE YCKOPEHWE U3MEHEHUA PacCToAHMA B 1 M, CBA3aHHOE C 3KCLeHTpucutetom (e) u
KBaZpaTOM WHTepBana BpemeHW. [puamBHoe yckopeHue (a) NMHEMHO 3aBUCUT OT pPaCCTOAHMA, a
CBA3AHHbIA C HUM MPOMENXKYTOK BPEMEHU — PYHKLMA MaCCbl U NONA UHTepBasa. PaBeHCTBO KpPUBU3HDI
nons B WHTepBane UeHTpanbHon maccbl (M) MU MWUHMMANbHOW KPWMBU3HLI NOAA Maccbl (M) B Hem
NO3BOJIAET OLLEHUTb BCE XAapPaKTEPUCTUKM NOAA M OTHOWeHWem macc. KpmBusHa oaHOBPEMEHHO W
NPOTUBOMNO/IOXKHO HaMNpPaB/leHHO U3MEHAETCS B 3-X U3MEPEHMAX: N0 BepPTUKanuM B 2 pasa bosblue, 4yem no
rOPU30HTAIbHOM MNAOCKOCTU. CNOXKEeHMe KPWUBU3HbI MO 3TUM HaNpaBAEHMAM B JIOKAJIbHOM cucTeme
oTcyeTa CBfi3aHHOM € M, obpasyeT 0O6beMHYH0 NPUAMBHYKO BOAHY B BuAe asnauncougos c¢ M- n A-
NoAYyNPOCTPaHCTBAMMN (COOTBETCTBEHHO MEPUresIMI0 U anoresnilo) ¢ yrnaMmu HanpaBAEHWUI PacTAXKEHUN
OTHOCUTENbHbIX paccToaHui (R) ~ 53° n oxkatuna ~127°.
[na yyeTa B 3aKOHe cunbl (F) TAroTeHunsa cpegHero NPUANMBHOIO YCKOPEHWA B MHTepBase HeobxoaAnmo
BHECTW NONpaBKy, pacwupsatowyto 061acTb ero NpUMeHeHus:

F=-yMm/R*(1-€%), rae a=g/(1-e?).
3aKOH TAroTeHMA onucbiBaeT noctoAaHHoe M, obycnosneHHoe M, a NpyM HanMuMK e NONA MHTepBana ee
PacnoNoXKeHMA YYNTbIBAET MEPEMEHHYI0 COCTaBAALWYIO. [peanaraemblii Nogxo4 NO3BONAET U3SMEHUTb
npeacrasneHme o ctpoeHun MM maccol. Tak, aHanM3 opbUT NaHeT NoKasan, YTo OHW NPeACcTaBAAT coboM
cucTemy B3ammoobyCcnoBAEHHbIX MPUANBHBIX BOJIH, FAe KaX4aA NocneayoLLan BOHA OTPAXKaeT CKOPOCTb
U3MEHEHMA KPUBM3HbI NPeLecTBYIOLLEN B COOTBETCTBMM C 3aKOHOMeEpPHOCTbIO Tuunyca-boae. Mpu atom
OJIMHHbIE OCY OPBUT MMEIDT CMeLLLeHNA OAHOUMEHHbIX NONYNPOCTPAHCTB NPUANBHbIX BOJIH OTHOCUTE/IbHO
ApYr opyra, Kotopble 06pasyloT cnupanb No HanpasaeHuto K ConHuy. B pesynbTate cynepnosnumm BosH
M maccbl B 060N TOYKE MMEET C/IOKHOMEPUOANYECKYID AMHamMKy. [loaTomy macca M none
COCYLLLECTBYIOT KaK AMHAMUYeCKana cucTema, 0bpasysa eaAMHCTBO — YaCTULLY-BOJHY.
BonHoBble cBoricTBa [Tl OTparkalOTCA Ha MacCax XapaKTePHbIMW yrnamu, ¢GpakTasbHOCTblO GopMm,
CNIOXKHOM NEepUOAUYHOCTBI0 U CUHXPOHHOCTBIO FEOMETPUYECKUX WU3MEHEHWUM, HAMYMEM CNUpPanbHbIX
naTrepHoB U T.4..CywecTeytlowme AaHHbIe NOKa3blBAOT, YTO 061aCTb NPUMEHEHUA «FeOMEeTPUYECKMX»
npeAcTaB/JeEHNM TEOPUM TPAaBUTALLUM 3HAYNUTENBHO WNPE, YEM NPUHATO CYMTATb, U MOXKET OXBaTblBaTb BCE
M3BeCTHble maccobl 1 IT1.

M3MEHEHUE TEOPUSUYECKUX N NMOYBEHHO-TEOXUMUYECKMX XAPAKTEPUCTUK
CPEAbI U METABEO/IN3M PACTEHWUI B NOKANbHbIX
FEOZTONMYECKUN AKTUBHbIX 30HAX

boapckux A. I'.l, Coico A.N.2
1LI,eHTpaanbu‘/’l cnbupcKknin botaHudeckuin cag CO PAH, HoBocmbupck, Poccus
ZMHCTVITyT nousosezeHuAa n arpoxmmmmn CO PAH, HoBocnbupck, Poccusa
irina_2302@mail.ru, syso@mail.ru

B 30Hax NPOTEKaHMA aKTUBHbIX TEKTOHMYECKMX NpoLLeccoB GopMMPYIOTCA aHOMaslbHble reopumsmyeckme

N reoXMMmMUYecKme noia pasHoi cTteneHn Heo4HOPOAHOCTHM, CNOCOBbHblE BO3AENCTBOBATh HA MPUPOAHYIO

cpeay.

Llenbto AaHHOM paboTbl 6bIN0 U3yYEeHUE BAUAHUA TNYBUHHBIX Pa3/IOMOB Ha reopusnyeckne 1 NOYBEHHO-

reEOXMMUYECKME XapPaKTEPUCTUKM CPpebl M OLLEHKA afanTUBHOW peakunmn pacTeHUn Ha UX M3MeHeHuA (Ha
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npumepe moaenbHoro suaa Lonicera caerulea L. s.l.). C aTol uenbio 6bIAM NpoBeAeHbl KOMMNIEKCHbIE
nccnefoBaHUA paga 30H PA3ZIOMOB B CEBEPO-3anaAHOM M HOro-BOCTOYHOM YacTax FopHoro AnTas.
O6beKkTaMKn UccnenoBaHUA CAyKUAnU: KybaapUHCKUI SONTOXKMBYLWMIA TNYOUMHHBIA pa3nom (gonvHa p.
Kypaika); cuctema pasnomoB Ha rpaHuue CeBepo-Yyiickoro xpebTa n KypalicCKoi meXropHoi BnagauHbl
(monuHbI pek AKTpy M TioTe B MecTax nepeceyeHuns ux pasnomamm); yanbl couneHeHna [Ka3aTopcKoro
pa3noma, YCTbEBble Y4YacTKM MPUTOKOB p. [Kasatop - pek Kyk-Kaparan, TaHrbiT, Unbgbirem, Ysypry,
TioHb, @ TaKKe — cnAHMA pek AK-Anaxm n ApryTta); 30Ha MarHMTHOM aHOManNMK y NoaHOXKMA KaTyHCKoro
xpebTa, obpa3oBaHHasA cepuelt aKTMBHbLIX Pa3/IOMOB, MepeceKalLmnx oTpor xpebTta M pasaensatoLmx
pa3anYHble MO reOMarHUTHbIM CBOMCTBAM NOPOAbI.

B pamKax mexamcuMnanHapHOro nNoaxoAa K pellaemMoi 3afade MCNo/sb30BancA KOMMJIEKC NONEBBIX U
aHaNUTUYEeCKUX BOTaHUYECKUX, MOYBEHHO-OMOreOXMMMNYECKUX, Fre0PU3NYECKMX U TEOMOPPONOTMYECKUX
MeTOoL0B.

Pa3znomHble 30Hbl M 30HbI MOBbLIWEHHON TPELLMHOBATOCTM B Y3/1aX COYJIEHEHMA PA3/IOMOB YeTKO
BblAENAOTCA BbICOKOrPAANEHTHBIMUN NOHUKEHMAMM NN NOBbILEHUAMWN 3HAYEHNIN TEOMArHUTHOIO NoAA
(TMI). NMpu 3TOM KaxKAabli M3 MCCNenOoBaHHbIX YYACTKOB XapaKTepusyeTca CBOMMM TpagMeHTamu
nsameHeHnn TMIM mn ero ¢poHoBbIM 3Ha4YeHnem. Hanbonee BbicoKorpagmeHTHble nepenaabl MMM ot 53,5
00 72,6 MKTA npu GOHOBbLIX 3HAaYEHUAX OKOM0 59 MKTA Gbinn 3adMKCUMpOBaHbI B Npegenax yvyactka y
NoAHOXbs KaTyHCKoro xpebTa.

3MaHaUMOHHOEe NO/fe pajoHa TaKXKe OTYETAMBO OTPa’KaeT pPaCMoJIOXKeHMEe PA3/IOMHbIX 30H,
NPOBOAAWMX PafOH M3 rNyObuHHbIX cnoes nntochepbl. B 30Hax pPa3nioMoOB KOHLLEHTPAUMA pPafoHa
nosbiwanack Ao 400-3200 Bk/m> npu ee GoHOBOM 3HaueHnM okono 20 Br/m>.

YBennuyeHne coaeprkaHus PTYTU, MOXKET YKasbiBaTb Ha MEPUOANYECKYHO aKTUBM3ALMUIO KOHKPETHbIX
Y4YaCTKOB Pa3/IOMHbIX 30H. KOHUEHTpauma pTyTM M3MEeHANACb B 3aBUCMMOCTU OT palioHa UCCNeL0BaHNUM
— B noyse oT 30 Hr/r 4o A0 910 Hr/r, B NOYBEHHOM U MPU3EMHOM BO34yXe oT 2 A0 40 Hr/m>. B 30He
NoBbILWEHHON TpewuHoBaTocTM KybaapMHCKOro pa3noma OTMeYasniocb npesblilweHne rnobanbHOro
¢$oHOBOro ypoBHA pTyT B aTmocdepHom Bosayxe (1,6 HI'/MS) 6onee yem B 20 pas.

MHOroNeTHU MOHWUTOPUHI MOKasas, YTO reodu3myeckme M reoxMmumyeckme aHOMasiMM OKa3blBatoT
BblPa’KeHHOE B/IMAHME Ha pacnpeneneHue XMMUYECKUX 3IeMEHTOB B NOYBE, BO3AYXE U pPACTEeHMUAX, a
TaKXXe Ha npoueccbl BTOpPUYHOro MmeTabonmama B opraHax L. caerulea. B uenom B npepgenax
CEMCMOAKTUBHbIX 30H fopHOro Antaa HabaogaroTca yBennyeHme BapmabenoHoCcT MopdoIornyecknx m
OMOXMMMYECKMX MPU3HAKOB, HapyLeHWA B PenpoayKTUBHOW cdepe M nossneHWe TepaTHbiXx ¢opm B
nonynaumsx L. caerulea. NMpu 3Tom pasHoobpasme xapaKTepuUCTUK cpeabl BNeYeT 3a CO60M 1 pasNnYHYo
OMOXMMMUYECKYID  pPeakumio, 4YTO XOPOLWO  WANOCTPUPYETCA  U3IMEHEHWEM  3/1eMEHTHOro U
61M0d1aBOHOMAHOIO COCTaBOB, a TaKXe BKYCOBbIX XapaKTepucTuk nnogos L. caerulea. Hanbonbliee
yCUNeHne npoLeccoB MeTabonmMama pacTeHUMit OTMeYeHO B  Yy3/1aX COYNEHEHWsAs pPa3/ioMOB,
XapaKTePU3YIOLMXCA NOBbILEHHOWN TPELLMHOBATOCTLIO FTOPHbIX MOPOA,

FEOCOLUA/bHbINA NPOLLECC U EFO 3AKOHOMEPHOCTU

BukynuHa M.A2L Joneas A.A.2'3, BukynuH A.B.?

"MockoBckuit rocygapcTBeHHbI yHusepcuteT um. M.B. JlomoHocoBa, MockBa, Poccusa
2l/IHCTMTyT BY/IKaHONOrMK u cericmonorum ABO PAH, MeTponasnosck-Kamuatckmii, Poccua
*KamuaTckuit rocyAapCTBeHHbIM TEXHUYECKMI YHUBepcuTeT, MeTponasnosck-Kamuatckuin, Poccma
masanna2003 @mail.ru, vik@kscnet.ru

MpupoAaHble KaTacTpodbl U couManbHble ABNEHUA (BOWHbI, PEBONOLMKN, TeHOUUAbI, SNUAEMMUM, NOMKAPbI
W Ap.) CONPOBOXAAIOT APYr APYra Ha BCEM MPOTAXEHUN YENOBEYECKON LMBUAM3ALMU, OTPAXKan, Tem
CaMbIM, TECHYIO B3aMMOCBS3b TaKMX Ha NepBbI B3rNA4 pasHbiX NO CBOelM npupose asneHunin. C uenbto
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M3y4YeHMA 3TON B3aMMOCBA3N UCCAEA0BaAACA COCTAaB/EHHbIA aBTOpammM cnuUcok n3 2400 B3BELUEHHbIX MO
CBOEN BE/INYMHE NPUPOAHbBIX KaTacTpod M COUMANbHbIX ABNEHUIN, UMEBLUMX MECTO B TEYEHME NOCNeAHUX
XXXVI BekoB Hawen nctopmn. CTaTUCTUYECKUIA aHANU3 NPOBOAMACA KaK ANA KAXKA0N U3 COBOKYMHOCTEN,
B OTAE/NbHOCTU: NPUPOLHbIX KAaTacTpPod M COLMANbHbBIX ABAEHUN, TaK U NO UX OTAENbHbIM CTaTUCTUYECKN
npeacrasmuTeNbHbIM BUgam, Yncnom 5+5=10.

MoKasaHO, 4YTO uMcna CcobbITM B COCTaBAEHHOM CMMCKe pacnpesenieHbl B COOTBETCTBUM C
norapudmmyeckMm 3aKOHOM: YeM cObbITUE CUbHEE, TEM OHO PerKe NpoucxoanT. [na KaxKgoro u3 suaa
COObITUA U KaXKAOW M3 COBOKYMHOCTEM YCTAaHOB/IEHO CYLLECTBOBaHME LMKAMYHOCTEN C nepuoaamu
280+60 net. CTaTUCTUYECKMA aHaNM3 BPEMEHHbIX MHTEPBANOB MeXay b6auKalwmmmn cobbiTuamm ans
obeunx COBOKYMHOCTEN MOKa3an MX XOpollee COOTBETCTBME pacnpeaeneHuto Belbynna—THepeHKo c
napametTpom ¢Gopmbl MeHbLWMM 1, YTO PABHOCWU/IbHO BbIBOAY O FPYNMNMPOBAHUM COBBLITUN HA ManbIX
BpeMEHHbIX WHTepBanax. MoaenmpoBaHMe CTAaTUCTUKU BPEMEHHbLIX WMHTEPBA/NOB pacnpeaeneHnem
MapeTo MNo3BOAMNO ANA BCeX COObITUIM, B COBOKYMHOCTWU, BbISIBUTb CBOMCTBO 3MEPAMKEHTHOCTU, 4TO
NoO3BONIM/IO ABTOpPaAM CAeNaTb BbIBOA O B3aMMOLENCTBUM MeXAY NPUPOAHbIMM KaTacTpodamu W
COUMANBHBIMWU ABNEHUAMM.

CocTaB/eHHbI aBTOPaMWM CMUCOK COObITUIA U BbIABNEHHbIE MEPBble CBOMCTBA OTPAXKAEMOro TaKUM
CMMUCKOM npouecca UWMKAWYHOCTWU, TPYNNMPOBAHMA W  B3aMMOLEWNCTBUA ABNAETCA  OCHOBOM,
NO3BONAIOWEN HAa AOCTAaTOYHO BbICOKOM CTaTUCTMYECKOM YpPOBHE MOAENNPOBATb €AMHbIN, MO CyTw,
reocoumanbHbli npouecc. [oKasaTenbCTBO B3aMMOAENCTBMA MeXAy «Hexusoih» [lpupogon w
Coumymom aABnseTcA MNPUHUMNMANBHBIM M MO3BOASAET MO HOBOMY MNOAXOAMTb K MPOrHO3MPOBAHMUIO
aemorpadnyecknx KpMsmncoB € y4eTOM NOMUMO NPUPOAHBIX KaTacTpod 1 coumnanbHbIX ABEHUIA.

B3AMMOCBA3b NPUPOAbI U COLUUYMA

BukynuH A.B., BukynuHa M.A.?
1l/IHCTMTyT BY/IKaHONOrMK u cericmonorum IBO PAH, MeTponasnosck-Kamuatckmii, Poccua
2 MOCKOBCKMiA rocyAapcTBeHHbIn yHUBepcuTteT um. M.B. JlomoHocoBa, MockBsa, Poccua
vik@kscnet.ru, masanna2003 @mail.ru

MpoBeaeHHbIN aBTOpPamMM aHaAM3 C UCNoJsib3oBaHMem 6onblworo no ob6bemy maTepuana nokasan: Bce
bronormyeckme Kpmsucbl Ha naaHete B TedyeHWe nocnegHux 600 mnH. net, obocobneHne YenoBeKka B
CaMOCTOATENbHbIM POA, BCE OCHOBHble 3Tanbl CTaHOBAeHMA Homo sapience n ¢opmMMpoBaHMA COLUYMA,
BO3HWMKHOBEHME W UCYE3HOBEHWE UMBUAM3AUMKA, MMMNEPUA W  TOCYAAPCTB NpeaBapaAnucb W
COMPOBOXAANNUCb NPUPOAHBIMKW  KaTacTpodamMum: MMNAKTaMM, KAMMATUYECKMMM  aHOMANUAMMU,
HAaBOAHEHUAMM M 3aCyXaMM, 3eMNIETPACEHUAMMN, U3BEPIKEHMAMMU BYJAKAHOB U ApP., YTO NoATBEpXKAaeT
M3BECTHbIM nNpuHUMN Apuctotens—/leinbHnua—Maxa O HepaspbiBHOM eauHCTBE (GU3MYECKOTOo U
OYXOBHOIo mmpa.

C uenbto M3y4eHUsa B3aUMOCBA3EN MEXKAY «HEXMBOM» N «KMBOW» MPUPOAOA U COLMYMOM aBTOPaAMMU
COCTaB/IeH CMMCOK B3BELUEHHbIX NO BEAMYMHE MPUPOAHbIX KAaTacTPod M COUMANbHbLIX ABNEHUN (BOWH,
PEBONOLUNI, INUAEMUNA, TEHOLMAO0B, NOXKAPOB U Ap.). 3@ OCHOBY KnaccuduKaumm cobbiTUA No BEANYMHE
npuHaTa npeanoxeHHada M.P. PogkuHbim u H.B. LLlebanuHbim B 1993 r. norapudmmnyeckan LKana, B
OCHOBE KOTOPOW 3aN0XKeHbl COLMAABbHO 3HAauYMMble MapaMeTpbl O MaTepuanbHbIX U YeNoBeYEeCKUX
noTepsax npu semnetpAaceHunax. LLikana Hamm mogmduuUMpoBaHa B COOTBETCTBMMU C yCTaHOBAEHHbImK C.I1.
Kanuuen aemorpadumyeckmumm ocobeHHOCTAMM Pa3BUTUA YeNoBevyecTBa U M3MEHEHMEM CO BpeMeHem
Kypca Ba/ftoTbl M MCNONb30BaHA ANA KAACCUPUMKAUMM C eAUHbIX NO3ULMA U NPUPOAHBLIX KaTacTpod m
COLMANbHbIX ABNEHUN.

CocTaB/IeHHbIM CNUCOK BKAOYaeT okono 2400 Hanbonee coumanbHO 3HAYUMMBbIX («CUIbHBIXY) COBLITUNA,
npoucweawmnx Ha nnaHete ¢ XVI B. AoH3 a0 2014 r. BKAOYUTENbHO. TaKoM CNMCOK B3BELUEHHbIX MO
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BE/IMYMHE COBLITUI 33 NPOAOC/KUTENbHBIN OTPE30K BPEeMEHW cocTaB/ieH Brnepsble. OH npeacTaBnseT
[OCTaTOYHO MOJIHYIO U CTaTUCTUYECKM NPEeACTaBUTE/IbHYI0O OCHOBY ANSA MCCAefoBaHWA ocobeHHocTei
pacnpeaeneHuns n NpUPoAHbIX KatacTpod, U coLuManbHbIX ABAEHUIA U UX B3aUMOCBSA3MN.

HAONEHHAA AKTUBHOCTb 3EMJIN U 340POBbE HACEJ/IEHUA

BonbghcoH N. o, ®appaxos E.T. L Meuenkun W.r.?
'Pocewiickoe reonormyeckoe obuiectBo (POCIEQ), Mocksa, Poccus
20ryn BMUMC, Mocksa, Poccus
rosgeo@yandex.ru

ABTOpPbl pPacCMaTPMBAOT BKAAA, CAENAHHbIM COBMECTHO Cheunanmuctamm MeguKo-reonormyeckomn
cekumm Poccuiickoro reonoruyeckoro obuiectsa (POCFEQ) M pervoHanbHbIX OTAENEHWUM [aHHOW
OpraHMsauuM B pPeLUeHNEe TEOPETMYECKUX M MNPUKAAAHbIX 33af4ad MeAMUMHCKOW reosiornu, KOTopbli
nomoraetr Auuam, MNPUHUMAIOWKNM pPeLleHns, OLUeHMBaTb Yrpo3bl NpodeccMoHanam WU HaceneHuto
OCYLLECTB/IAIOLWMM CBOI AEATENbHOCTb Ha TEPPUTOPMAX FE0NOIMMUYECKOro pMcka. Bonpockl aHAOreHHoM
aKTUBHOCTN 3eM/IN N 340POBbA HACENIEHNA ABAAIOTCA NPeAMETOM UCC/1eA0BaHNN U ANCKYCCUIA B pamKax
NepcnekTMBHOrO Hay4yHOro Hanpas/ieHUs MeAULMHCKOW reonornn. B Hactosuwee Bpema 3apybekHble
nccnenoBaTenn pPacCMaTpMBAlOT B Ka4ecTBe NPMMEPOB INWb NOCNeACTBUA BO3LENCTBMA HA OPraHU3m
yenoBeKa NPOAYKTOB BY/IKAHUYECKUX MPOLLECCOB — rasos, MblM U APYTUX TBEPAbIX BYJIKAHWUYECKUX
cybcTtaHumMn, xmmunyeckux asnemeHtos - F, Cd, Cu, Pb, Rb, Zn n ap., 6€3ycnoBHO BHOCALWMX CBOWM
paspywunTenbHbli BKNag, B AECTPYKUMIO cpeabl OOMTaHMA M 340pOBbA 4YenoBeKa. B oTamume ot
OTeYeCTBEHHbIX CNeuMasmcToB, UMW HEe NMPUHUMAIOTCA B pacyeT MMetolmnecs NpMmepbl U MexaHM3mbl
NPosABAEHUA M BO34ENCTBMA Ha OMOTy coBpemeHHOM ¢a30BOM AKTMBHOCTM 3eMan, B OCHOBE
NPOABAEHNA KOTOPOW - paspyLLUeHMe ra30BO-KMAKoro Gaonaa, cogepKalero TOKCUYHbIE KOMMOHEHTbI,
TaKMe Kak NoJINUMKAMYECKME apoOMaTMUECKME YINeBOA0POAbI, TAMXKEble MeTa/ibl U CONYTCTBYOLWME UM
coobuiectBa bakTepManbHbIX U TPUBKOBbLIX MMKPOOPraHM3MOB B MPUNOBEPXHOCTHbLIX reocdepax — Boae,
noyse M nNpu3eMHomM cnoe atmocoepbl. MccnepoBaHna B AaHHOW 06/1acTM BaXHbl C TOYKM 3peHUsA
MOZENUPOBAHNA N KapTUPOBAHMA TEPPUTOPUI C LLENbI0 BbISIBAEHWUA YY4ACTKOB 3NNAEMUONOTMYECKOTO U
3KO/MIOTMYECKOrO0  PUCKOB, a TaKXe  pa3BeAKM  MECTOPOXAEHWM  TMAPOMWHEPaANbHOMoO MU
6a/1bHE0I0MMYECKOTO CbiPbA, OPMUPYHOLLUXCA NPU ONpeseNeHHbIX Fe03KONOTMYECKUX CLLeHaPUSAX.

YINNIEBOOOPOAHAA COEPA 3EMHOM KOPbI

Fananm fO.b.
NabopaTopua aHanusa nopog MATMA, MokHeam-Motwasa, U3pannb
bakinezl @mail.ru

AKTyanbHOCTb npobnembl B pa3sHOOOpPa3sHOM BAMAHWKM AerasauuyM Ha MNPUPOAHbIE MPOLECcCbl Kak
reosiormyeckme, Tak M coumanbHble. B npouecce agerasaumm 3emnu yvyacTBYHOT pPas/iyHble rasbl, HO
0cob6an ponb B 3TON CMECU OTBOAUTCA YrNeBOAOPOAHbIM ra3am Kak CnoCOBHbIM UrpaTb CO3MAATENBHYIO,
TaK W paspywuTenbHyto ponb! basoi mccnenoBaHM MOCAYKUAW AaHHble aBTOpPA W AUTepaTypHble
AaHHble. B uHTepnpeTaumio n 0606weHne 66110 NPUBAEYEHO OrPOMHOE KOIMYECTBO AaHHbIX. AHANN3bI
ra3oB BbINOJIHANMCL HA CTALMOHAPHbIX XpomaTorpadax 1 B NoneBbIx Npubopax Ha mecte otbopa Nnpob
Yucro easzosblie mecmopoxcdeHua copepraT 94-99% meTaHa W He3HauYMTeNbHOEe KO/IMYeCTBO 3TaHa,
nponaHa; 6onee TAXENble yrnesoaopoabl B OONbWMHCTBE C/y4aeB MPUCYTCTBYIOT B BMAE CNeAoB.
HegpmsaHeie ¢pnoudsi npenctaBnatoT cobon cmecb HacblWweHHbIX yrnesogopoaos CyHini B KOTOpom
06bIYHO COAEPKUTCA METaH, 3TaH, nponaH, bytaH. MeTaH 0bbl4HO NpeobnasaeT, W ero cogepikaHue
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pocturaet 98%. MHoraa B rase npucyTcTBYOT 6osiee TaxKe ble YyrN1eBoAOPOAbl: NEHTAH, FreKCaH U renTaH.
OcadoyHas 060s7104Ka ABNAETCA C/NOXHbIM MPOAYKTOM 3BOMOUMM 3eMau, U B CPEAHEM COAEPKUT
OCHOBHble TUMbl OCAZOYHbIX NOPOA M COOTBETCTBEHHO FA30B: METAHA, TAMKE/bIX YrN1eBOAOPOA0B, U
ApYrux. XapaKTepHbIMU OTANYUMAMMU MPUPOAHbLIX FA30B PYAHbLIX MECTOPOXKAEHUN ABNAKOTCA BbICOKME
cofiepKaHuA  TAXKEeNbIX yrneBoAopoAHbix romonoros (CHi)- ao 20% (or CoHe (3TaHa) po  CeH.14
(rekcaHa). rasel paHUMo8. B KonbCKOM CKBaXKMHE YrneBoAopOAbl MPUCYTCTBYIOT KaK B MOPOAaX, Tak U B
30Hax pa3niomos. B rpaHnTax XnbuHckoro maccnea KonbCKOro nonyocTpoBa COCTaB ra3oB NpeacTaBaeH
1o Ce BKNOUUTENBHO U copepkaHne CH4 pocturaet 54,02 AUTP/TOHH U TAXKENLIX Yr1eBOL0POA0B A0
2,13 nutp/TOHH. a3bl bazanemos. YrneBoAopoaHble rasbl B 6asanbTax pacnpoCcTpaHeHbl B LUMPOKOM
WHTepBane rybuH: OT NOBEPXHOCTHbIX 3pPy3nBoB M A0 cynep raybuH (CaaTanHcKaa cBepxrnybokas
8267 m). B CaaT/AMHCKOM CKBaXKMHe COCTaB ra3oB npeactasneH Ao Cs BKAOUYUTENBHO U coaepkaHme YB
AocTUraeT Ao 5,7 cm>/Kr. MpUCYTCTBYIOT TaKKe HOpMasbHble U U3 - GOPMbl ByTaHa M NeHTaHa. WTak
YyrneBoAOpOAHbIE Ta3bl MPOCTPAHCTBEHHO HACLIWAT YYACTKU PYAHbIX MECTOPOXAeHUN, 6a3anbTbl U
rpaHUTbl. ACCOLMMPYIOTCA CO BCEMM CTaaMAMMU MeTamopduama ropHboix noposd. Cynep rnybokune cnom
TaKXKe coAeprKaT yrnesoaopoaHble rasbl. Kaxabll reonornyecknii 06bekT xapakTepusyeTca Kak obwmm,
TaK 1 cneumduUyYecknm yrneBogopoaHbIM COCTaBOM. B 6a3anbtax KOAMYECTBO TAMKENbIX Yr1€BO40POL0B
Ha MOPALOK Bbile W COCTaB yrnesoAopoaos 6osee pasnuyHbIM, Yem B rpaHuTax. [a30BbIA COCTaB
rPaHMTOB MPOLLE M MOXOXK Ha ra30Bbl COCTAB ra3oBblX MECTOPONKAEHUN. TAXKENDbIX YrNeBoA0pOA0B B
pyaax u 6asanbTax BbICOKOE W MO COCTaBy  COMOCTaBMMO C HedTAHBIMU MECTOPOXKAEHUAMMU.
Boigenatotca 2 tuna dopmaumii:  1-rpaHUTO-pyaHO-meTaHOBaa W 2-6a3anbToBo-HedTAHaAA. Takum
06pa3om, 3emMHas Kopa BK/AOYaeT B cebA pas/NIMYHOM MO NPOABAEHUIO U MHTEHCMBHOCTM YB cnon,
KOTOpPbII MO pa3HOMY BAMAET Ha reoNorMyeckme u 6MocoumanbHble NPoLLecchl.

OT CEACMUYECKOTO MOHUTOPUHTA JINTOCPEPbI K MEXOUCUUN/IMHAPHBIM
MCCNEAOBAHUAM AUHAMUKHN NPUPOOHBIX U COUUANBbHbIX MPOLIECCOB

Fambypuyes A.T.
UHcTUTyT Ppursnkm 3emam um. O.10. LmmaTta PAH, Mocksa, Poccua
azgamb@mail.ru

B 1978-1984 r. mbl — Hebonbwasa rpynna us NP3 PAH cosmecTHO ¢ leonoroynpasneHnem TagKMKUCTaHa
— npoBenn paboTbl NO CENCMUYECKOMY MOHWUTOPUHIY 3E€MHOM KOpbl MPW MOMOLLM HA3ZEMHbIX W
CKBaXXMHHbIX HabNOAEHUN W ABYX B3PbIBHbIX WMCTOYHWKOB. MCNONb30BaHbl MOCTOAHHO CTOAWMA U
HeNPUKacaeMbl TPEXTOYEUHbIN CKBaXKMHHbIN 30HA BCM Ha rnybuHax 1300, 1400 n 1500 m u TOXKeE
Henpukacaemass TPEXKOMMOHEHTHana ycTaHOBKa Ha raybuHe 800 m. Cobntoganacb WAEHTUYHOCTb
ycnosuii Bo3byxaeHua konebaHunin. B KayectBe napameTpoB MCMO/Ib30Ba/INCL BpemeHa npobera BoH,
CBA3AHHbIX C FpaHMUAMM B 3€MHOM Kope, amMnAuTyAbl, CNeKTpbl, NapameTpbl nonapusauuu. bbinu
NoJly4eHbl MHTepecHble U BaXHble pe3ynbTaTtbl. OHM NO3BOINAU NOHATb, YTO AUHAMWMKA NPOLLECCOB B
CNoAX 3€MHOM KOpbl MMeeT 0bLMe YepTbl C AMHAMMUKOM NPOLECCOB B reonornn, 6uonornm, megmumnHe,
3KO/10TUK, IKOHOMMKE, coumonorum. M mol pelwmnnm cosgate Amsac spemeHHsIx sapuayud, rae bbinm 6bl
cobpaHbl, NPOAHaNM3MPOBAHbI U CONOCTaBAEHbl BPpEMEHHbIe pAAbl AaHHbIX, MO reoPpusnKe, reonorum,
6uonornn, meanumHe, reorpadmn, 3KOAOTUU U APYTUM AUCLUNINHAM BO BPEMEHHOM AManasoHe — oT
YacoB W AHeW [0 COTEeH MWUAIMOHOB neT. Pe3ynbTaT — 5 TOMoOB ATnaca BpeMeHHbIX Bapuauumi
NPUPOAHDLIX, AHTPOMOrEHHbIX U COUMANBHbIX NPOLEccoB. B aTom rogy mbl oTmevaem obunen, - co AHA
Bblx0Z4a nepsoro Toma npowno 20 net. B pabote npuHANM yyactTve Beaywime yyeHble ctpaHbl O.l.
laseHko, A.O. Imko, C.M. Kanuua, ®.N. Komapos, H.M. Jlasépos, ®.A. /letHnkos, H.H. Mowucees, [.B.
PyHaksuct, B.A. Pbibakos, B.E. XauH, B.A. YepewHes, A.J1. AHWKH. Bcero Haa ATnacom paboTanu 6onee
350 aBTOpPOB - CMEUManUCTbl pPasHbiX HanpasneHuin. O6paboTaHbl M MNPOAHANM3MPOBAHbI TbICAYM
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baKTMUYECKMX BpemMeHHbIXx psaaosB. CocTaBneH CBOA, CBOWCTB AMHAMUKM MNPOTEKaHMA MNpPOoLEeccos.
Pe3ynbTaTbl YaCTUYHO BHeAPEHbl U NPOAO/KAT BHEAPATbCA B MPAKTUKY KOMMIEKCHOro 3K0/0ro-
MeANUMHCKOTO MOHUTOPUMHIA M B y4ebHO-06pa3oBaTenbHbIn npouyecc. Ocobblli MHTepec NpeacTaBAAloT
pe3ynbTaTbl CONOCTAaBAEHUA AAHHbIX NO YMCAy Bbi3oBOB CKOpol nomowm MOoCKBbI 33 7 NeT No pasHbIm
3a60/1eBaHNAM C TaKMMMU COBOLITUAMM, KaK CMeHa BPeMeH roga, M3MeHeHMe MOroAHbIX YCNOBUI B
MockBse, BcTpeuu Hosoro loga, BBegeHWe POKAECTBEHCKMX KaHWKyA. [MoNyyeH HEOXKMAAHHbIN
pe3ynbTaT: aHOManbHaA Xapa 2010 r. B MocCKBe Bbi3Basa BCM/ECK BbI30BOB CKOPOW NOMOLM ANS
CNly4yaeB TMMNOTOHMM, MHEBMOHMUM, WMHCY/NbTa, HEKOTOPbIX ApPYyrux 3aboneBaHuni. Ons rMNepToHUN U
cepAeyHbix 3a601eBaHUI YNCNO BbI3OBOB OCTasNoCb GpoHOBbIM. CuMTaemM, YTO HEOHBXOAMMO NMPOBOAUTL
AanbHenlmne nccnenoBaHus, HanpasBaeHHble Ha YCTaHOBNEHME NPUYUHHO-CNEeACTBEHHbIX CBA3EN MeXKAY
npoueccamu, NOUCK OBLWNX U MHAMBUAYANbHbIX CBOMCTB AMHAMMKM MPOLLECCOB B pasHbix cdepax B
pasHbIX MacwTabax MPOCTPaHCTBA M BPEMEHM WM Ha CO34aHMe M NPaAKTUYECKOEe WCMNOo/b30BaHMe
METOAMKM  pasHOMacWTabHbiX pPaboT MeAMKO-IKOJIOTMYECKOrO MOHWUTOPMHIA, B TOM 4ucChe,
onpeaeneHne coctaBa M3MEPEHUI, KOTOPbIE HAaZ0 NPOBOAUTL B NEPBYHD oYepedb B HEGNAronpUATHbIX
pervoHax Poccuu.

BO34ENCTBUE NOABOAHbIX 3EM/IETPACEHUA HA UIOHOCOEPY

lox6epe M.b., Cmebnos M., LLlanumos C./1.

NHcTuTyT Punsukm 3emnm um. O.10. LUmunara PAH, Mocksa, Poccusa
amb@ifz.ru

MN3BecTeH OTKAMK MOHOCPepPbl HA BbICTpble ABUKEHUA 3EMHOM KOPbI, KaK B aNULEHTPE 3eMNeTPACEHMUS,
TaK M BbI3BaHHbIE PACMPOCTPAHAIOLWMMUCA CEMCMUYECKMMN BONHAMK Penes.

B nocnepHee Bpems noasunca pag, paboTt no Bo3aeincTemo NoABOAHbIX 3eMAETPACEHUM Ha MoOHoChepy.
BosaencTeme oT NOABOAHbIX 3€MNETPACEHUN AOMKHO ObiTb 60oNee MHTEHCUBHbBIM, YeM OT CObObITUIN Ha
CylUe 13-3a MeHbLUEeMN NO CPABHEHMIO C CyLUel, NIOTHOCTM BOAbI.

M3yyeHne TaKoro BO3AEWUCTBMA CBA3AHO C HeOOXOAMMOCTbIO CO34aHMA  CUCTEMbl  pPaHHEero
npeaynpexaeHna o LyHamu.

Hamu nccnepoBaHbl cneaytowme cobbitua ¢ M28 (Kuril 2006,2007), Sumatra (2004, 2005, 2007), Chili
2010, Samoa 2009, Tonga 2006, Japan 2011.

3Tn 3emneTpAceHua nccaenosaHbl nocpeacrsom GPS.

NHbopmauma o NOABNEHMM UCTOYHMKA LLYyHAMWM HA OKEAHWYECKOM MOBEPXHOCTM B IMNULEHTPE MOXKeT
6bITb NONyYeHa Yepes Bpemsa nopagka 10-15 muHyT nocne cobbiTuA.

NAPHUKOBbBIE TA3bl KUOTCKOIO NMPOTOKOJ1A

Tapko A.M.%, Kyp6amosa A.N.2
'BbiuncauTtenbHbiil ueHTp um. A.A. JopogHuubiHa PAH, Poccna, MockBa
2Poccuiickuin yHUBepcuTeT Apy*Kbbl Hapoaos, Poccua, Mockea
tarko@maill5.com, kurbatova_ai@mail.ru

N3meHeHMA B KAMMaTUYECKOM cucTeme 3emnun, obycnoBaeHHble POCTOM aTMOCHEPHON KOHLLEHTPALUK
OCHOBHbIX MAapPHUKOBbIX FA30B AaHTPOMOreHHOro NPOUCXoXaeHua amokenga yrnepoga CO,, metaHa CHy,
3akmcm asota N0, a TaKKe HEKOTOpbIX ranovasamelleHHbIX YrnesoAopoaoB CTaau yrpoXKaTb
cTabunbHOMy cyuiecTBoBaHMIO buocdepbl. B paboTe caenaH aHanM3 AMHAMMKM NAPHUKOBbIX ra30B HA
npumepe rasoB, MNPUHATbIX K KOHTponto B KuoTckom npotokone. WccneposaHbl Temnbl pocTa M
CpaBHEHWE KOHLUEHTPauui 1 BbIBPOCOB AaHHbIX ra3oB 3a NocaeaHue gecatunetva u 3a nepuog 2000-
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2005 rr. n 2005-2010 rr. OnpegeneHo, 4TO Be/MYMHA NOCTYyN/aeHMA ra3oB B aTmocdepy B 2010 r.
cocTtasnsana ot obulero Konanyecrsa Knotckux rasos: CO, - 73,4%, CH, -17,6%, N,O - 6,7%, SF6 - 0,4%,
HFC - 1,8%, PFC - 0,2%. OTmMeT\M, OrpoMHbI pa3bpoc BennunH BbiI6pPOCoB.

Mo pesynbTaTaM MOHUTOPWUHIa Ha cTaHuuax Tepubepka - Poccua, Kane Pama - UHaua, Ymbyramy -
Kanapa, Kane MonHT - FOAP, Nlynnn - Kutai, Arembepe - Bpasunua, Kaiin Tpum - ABcTpanua, mbic
Bbappoy - CLLUA ycTaHOB/IEHO, YTO POCT KOHUEHTpauum metaHa B 2000-x rogax B cpegHemM COCTaBuA
0,44% B rog, Toraa Kak Temn pocTta SMUCCMU METaHa B YeTbipe pasa Bbiwe - 1,76%. PocT KoHUEHTpauum
3aKu1cK a3oTa B rog, coctasnsneT 0,29%, B TO BpeMs Kak poCT BbI6pOCOB 3aKMCK a30Ta OT BCEX MCTOYHUKOB
coctasnaetr 0,65% B rog, yto B 2,7 pasa MeHblle BblbpocoB meTaHa. [nA rekcadpTopuaa cepbl
HabnogaeTcs NONOXKUTENBHbIN NMHENHbIA TPEHA, POCTa KOHUEHTPaLMK 3a nocnegHue aecatuneTtuns (8
cpeaHem Ha 5,9% B roa). Temn pocta BbibpocoB B rog SF6 Ha 1,9% meHblle pocTa KOHLEHTpaLuuu -
4,07%.

ABTOpPaMM YCTAHOB/IEHO, YTO HaMbBONbLIMMW TeMNaMM POCTa KOHLEHTpauuu B atmochepe obnagatot
yacTUYHO PTopMpoBaHHbie yrnesogopoabl (HFC-134a n HFC-152a), yto cocTtasnseT B cpeaHem 30% B
rog. PocT BbibpocoB HFC HemHorMm meHbule - 25%. PocT KOHUEHTpaumMn NoaHOCTbI0 GTOPUPOBAHHbIX
yrneeogoponos B aTmocdepe paBeH 2% B rod, Toraa Kak Temn pocTta Mx Bbl6pocoB umeeT
oTpuLaTeNbHbIM 3HaK (-)2,6% B rog, — 3To $aKT, KOTOPbIM aBTOPbI NOKA MOTYT TO/IbKO KOHCTAaTUPOBATb.
Ona SF6, TPY, NPY yctaHOBNEHO NpeBblleHWe TeMNa POCTa KOHLEHTpaumMmn B atmocdepe HaL TEMNOM
pocTa BbIOPOCOB, 4YTO TpebyeT AaNbHENWIMNX UCCNef0BaHNI. AHANN3 CPaBHEHUA TEMMNOB pPocTa Bbibpocos
3a nepuog 2000-2005rr. n 2005-2010rr. nokasan, 4to Temn pocTa Bblbpocos ana CO, CHy MY 3a
nepuog 2000-2005 rr. pacteT b6bicTpee B nepmog 2005-2010. ObpaTHaA KapTMHa Habaogaetca ana SF6.
Temn pocTa BbIGPOCOB AAHHOrO rasa npoucxoaut bbicTpee yem B npeablaywme 5 net B 1,5 pasa. Onsa
MN®Y HabntogaeTca oTpULATENbHbIN TPEHA TEMMNOB POCTA B TEYEHME BCEX YKAa3aHHbIX Nepuoaos.
MapHMKOBbIE rasbl ¢ ManbiMKn BbiIbpocamn B aTmocdepy U MasibiMU KOHLEHTPaUMAMM YacTo obnagaroT
BECbMa A0/ITMM BPEMEHEM }U3HM B aTMOChepe 1 BbICOKMM NoTeHUnanom rnobanbHoro norenseHus. B
pesynbTaTe MapHUKOBbIE ra3sbl C MasbiMM KOHLUEHTPauuaMM 061aaatoT BbICOKMMM Temnamu pocTa,
3HAYUTEIbHO NPEBbILWAWMMKN TEMMbI POCTA KOHUEHTPAUUM ApYrnx ra3os. [OcKo/bKY NoA06HbIX ras3os,
He Yy4uTbiBaemMbiX KMOTCKMM MPOTOKOAOM, Ype3Bbl4alMHO MHOFO M C KaxKAbIM rogomM WX KOAMYECTBO
YBE/INYMBAETCA, C/1eA0Bafo Obl PAaCWUMPUTb KONMYECTBO YUMTbIBAEMbIX FA30B B HOBbIX COrNALLIEHUSX MO
NapHMKOBbLIM ra3am Ana NpeaoTBPaALLEHUA HEKOHTPO/IMPYEMOro BO3HMKHOBEHUS 4Ype3BblYaMHbIX
cUTyaumi c npobnemoit NnapHMKOBOro adpdekTa.

CTATUCTUYECKOE MOAE/IMPOBAHUE NMOBA/IbHOW TEKTOHUYECKOW AKTUBHOCTHU
M HEKOTOPBIE CNEACTBUA U3 EFO PE3Y/IbTATOB

KpyvyeHuukud .M. L3 cmam+ukos K.A.“?
'dunmnan OAO PKLU, «Mporpecc» - HMM «OMNT2KC», Mocksa, Poccua
M oOCKOBCKMit bU3NKO-TEXHUYECKNI MHCTUTYT (rocyaapcTBeHHbI yHMBepcuTeT), MockBa, Poccus
3OIBY « LleHTpanbHas aaponoruyeckas obcepsatopma», Mocksa, Poccua
omd@cao-rhms.ru

Ha ocHoBe aHanu3a 6aHKa rnobanbHbiX [AHHbIX O 3eMAETPACEHUAX 3a nocnegHuve Tpuauatb net
npegnoXeH WHAMKATOP rNob6anbHOM  TEKTOHMYECKOM  aKTUMBHOCTb  MpeacTaBaAowmin  coboi
exxeHegenbHoe rnobanbHO ocpefHEHHOe 3HAYeHMe cpeaHen MarHUTyAbl 3emneTpAaceHuit. MokasaHo,
4yto 84% W3MEHYMBOCTM WHAMKATOPA NpeacTasBnseT cobol rapmoHunyeckoe KosebaHne € OCHOBHbIM
nepuogom 37.2 roga (puc.1l), BABOe npeBbiWAOWMM MAKCUMabHbIA M3 MEpUoAoB B CMNEKTpe
NPUAUBHbIX KonebaHui (18.6 ropa). M3 aToro caenaH BbIBOA O HaIMYMKU NAPaMETPUUYECKOro pe3oHaHca
(MP) rnobanbHON TEKTOHMYECKOW aKTUMBHOCTM C HM3KOYACTOTHLIMW MPUAMBHLIMU ABNEHUAMU. BbiBop,
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noATBEPXKAEH HAIMYMEM CTAaTUCTUYECKU 3HAUMMOro MNP OTKAMKA U Ha cneayowen No MaaocTy YactoTe
NPUAUBHBIX ABNAeHMn - 182.6 cyToK. MokasaHo, 4YTOo rNobanbHbIA MOTOK 3eMANETPACEHUN, C
KoappuumeHToM aetepmuHaumnmn 93% npepcrasnset coboli cymmy AByX rayccoBbIX MOTOKOB NMPUMEPHO
PaBHOW WMHTEHCMBHOCTM CO CpPegHUMMM 3HaueHuamM 23 1 83 cobbiTMA B HeLento U CTaHOAPTHLbIMM
OoTKNoHeHUAMM 9 1 30 cobbITUIA B HEeAEeN0 COOTBETCTBEHHO. BennynHa oTHOLWEHMA 3eMHOM OKPYXKHOCTU
K CpefHeMy BPEMEHWU MeXAy 3eMNeTPACEHUAMM B MEpPBON U BTOPOWM M3 YKA3aHHbIX MO NOTOKa
COOTBETCTBYET MO MOPAAKY BEAMYMHbI CKOPOCTAM 3BYKa B KuAkocTu (~1500m/c) u ynpyroi cpepge
(5500m/c). UHTepecHbIM 06CTOATENBCTBOM NPEACTABAAETCA U HAaIMYME KBAa3MNepuoamyHocTm 37.2 roaa
B NOTOKe onpeAeneHHbIX cobbITUI 1 B counmyme. Ha puc.2 n npeactaBieHbl KapAUHaAbHbIE U3MEHEHUA
B NpaB/ieHnn Poccum (Mnm NONbITKM TAKMX U3MEHEHUIA) C NPUBA3KOM K YNOMAHYTOMY KonebaHuio.
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Puc.2. KBasmnepnoanyHoCTb KapanHaibHbIX VI3MeHeHMﬁ/I'IOI'IbITOK N3MeHeHUA
B NpasneHun Poccum

NMPUPOAA HUSKOYACTOTHOIO U3SNYYEHUA HAA TUTOCPEPHbIMU PA3/IOMAMU

HamszaHos B./1., CKubuykuii A.H.
MOCKOBCKWI rocyaapcTBeHHbIN yHUBepcuTeT um. M.B. JlomoHocoBa, MockBsa, Poccua
tenzor@bks-mgu.ru

Y:ke 60onee 40 net npu nponete KOCMUYECKUX CMYTHUKOB Hag AMTOCPEePHbIMKU pasznomamm GUKcHpyeTca
YyeTKo NoKanmsoBaHHoe OHY-n3nyyeHne, ogHaKo obLWEenpn3HaHHON MOAENIN 3TOro ABIEHUA A0 CUX NOP
HeT. B Hay4yHOM nuTepaType NpPeaNoKeHO HECKO/IbKO TUMOB BO3MOMHbIX MEXaHM3MOB U (aKTUYECKMU
KOHKYPUPYIOLWMX MOAENeN, KOTopble OOBACHAKOT C PasHbIX MO3ULMWA NPUPOAY 3TOM0 U3/yYeHUA B
OTAE/NbHbIX YaCTOTHbIX AMana3oHax NPW BO3PACTaHUM CEMCMUYECKOM aKTUBHOCTH.

B ooknage paccmatpuBaetca HoBas mogenb OHY-uanyyeHunsa Hag nutocdepHbIMM Pas3iomam, KOTopas
OCHOBaHa Ha npeacTaBneHMn 06 WMNYAbCHOM YCUAEHUU TAYyOUHHOM p[erasauum Nerkux rasos
(sogopopa, renus) yepes nutochepHble pPa3NioOMaMU He TONbKO MPW BO3PACTAaHUU CEMCMUYECKOM
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aKTMBHOCTU, HO B6M3M 0cobbIx ¢a3 JlyHbl (HOBONYHWUI M NONHONYHUIA) U B NEpPUOAbI PE3KUX BapuaL i
YrNOBOM CKOPOCTU BpaleHna 3eman. BarKHbiIMm ¢GakKTOpomM npu 3TOM ABAAETCA YYeT BbICOTHOM
cTpatuduKkaumm atmochepbl U 3ddekTa obpaTHOM Tepmoaudpdy3nn NerkmMx rasoB B TAMNKEJSIOM U
XONOAHOM aTMocpepHOM BO3ayXe. ITO MO3BO/SET TeOpPeTUYecKM O06O0CHOBATb 3IHEpPreTUYecKyto
a¢dekTMBHOCTL nepepaum OHY-u3nyyeHMAa Ha OGonblwMe BbICOTbI W €ro  APKO BbIPAXKEHHYHO
JIOKaNn3aumio Hag, AMTochepHbIMM PasNomMamMu.

PaboTa npoBogmMaack Npu $puHaHCOBON nogaeprkke MuHUcTepcTBa 06pa3oBaHUA M HayKU PoccuincKkol
denepauum (B COOTBETCTBMU C TPeHOBAHUEM rOCy1apCTBEHHOro KoHTpPakTa Ne14.577.21.0109).

O BO3MOXXHOM PO/ NOA3EMHbIX ®IHIOUL0HACBILLEHHbIX 30H
B FEHE3UCE 3EM/IETPACEHUIA U BYZIKAHUYECKUX U3BEPKEHUIA

HamsazaHos B./1., Heyaes A.M.
MOCKOBCKWI rocygapcTBeHHbI yHUBepcuTeT um. M.B. JlomoHocoBa, MockBsa, Poccua
tenzor@bks-mgu.ru

Amnupuyeckme GakTbl W HabAloAeHMA NO3BOAAIOT  NPeAnoJIOKUTb, 4UYTO 3eMJIETPACEHUA W
BY/IKAHUYECKME M3BEPKEHUA MOTYT MUMETb HEKOTopble oblme «KKOPHU». [eHeTU4ecKMm ¢GaKTopom,
06BbEANHAOWMM UX, MOTYT CAYXWUTb rNybokue (> 1KM) KOMMAKTHble 30Hbl, FAe aKKyMy/IMpPOBaHbI
daomabl, HaxoaAwMecs B 3aKPUTUYECKOM COCTOAHUM.

AKTMBM3AUMA ISTMX NOA3EMHbLIX 30H MOMKEeT MNPOUCXOAMTb NPU MUX NepecevyeHUU TEeKTOHUYECKUMMU
TpewmHamm 1 pPasnoMamn, BO3HUKAOWMMKU MNPU NpeaesbHbIX HANPAXKEHUAX B COOTBETCTBYHOLMX
obnactax nutochepbl. TPUITEPOM TaKUX COBBITUIN MOTYT CNYKUTb PE3KME U3MEHEHUA YITIOBOM CKOPOCTH
BpaLLEHMA 3eMaN U TeOMArHUTHbIE BO3MYLLEHUA.

Ob6pa3oBaHWe YyNoMAHYTOM cucTeMbl TpewumH obycnoBnvBaeT nepepacnpepeneHne GaoMaos mexay
30HAaMM UX aKKYMYANsaLMKM, a TaKKe Bbixod B aTMocdepy ¢ o6pa3oBaHMEM COOTBETCTBYHOLMX 061aUYHbIX
CTPYKTYp. ITO [O/IKHO COMPOBOXAATbCA M3MEHEHWEM AaBAeHUA GAouaa Ha pasHbiX YPOBHAX, YTO
MOXET MPUBOAUTL K MEXAHMUYECKOMY PA3PYLUEHMIO 3TUX 30H M COOTBETCTBYIOLMM CEMCMUYECKUM
vAapam.

Echn obnactb akkymynauum éntompa nmeet M3bbITOYHOE OaBAE€HME U 3aKPUTMYECKUI 06bem, HO He
MMeeT BbiXoAa B aTMOcdepy M Npu 3TOM NOJSIyYaeT KOHTAKT C MarMaTUYECKON CUCTEMOM (33 CYET Tex e
TEKTOHUYECKUX TPELLMH), TO MOXKEeT NPOU3ONTM BY/JIKAHMYECKOE M3BEP)KEHWE, KoTopoe byaeT nnbo
CONPOBOXKAATbCA 3eMeTpsACeHMeM, TMHO 3aMeHUT ero, 3abpas Ha ceba BCIO IHEPreTUKy.

PaboTa npoBogmMaack Npu $puHaHCOBOM nogaeprkke MuHUcTepcTBa 06pa3oBaHUA M HayKU Poccuinckol
denepauum (B COOTBETCTBMU C TPeHOBAHUEM rOCyIapCTBEHHOrO KoHTpPakTa Ne14.577.21.0109).

“TENVNEBOE AbIXAHUE 3EMJ/IN” -
NCTOPUA U3YHEHUA U BHEOPEHUA PE3Y/IbTATOB PABOT

Mawkosuyes I'.A., lNeyeHKUH U.T.
Bcepoccuincknin HayuyHo-uccnegoBaTeIbCKMN MHCTUTYT MUHEPabHOro cbipbsa, MockBa, Poccus
vims@df.ru

0o Hauyana XX B. reini cYMTanCcAa 3K30TMYECKMM 3/1eMeHTOM. M3ydeHue ero reonormn MnonoXKeHOo
pabotamun X.M. Kagn n O.®. MakpapneHaa. OHM 0OHAPYXKUAN 3HAUYUTE/IbHbIE KOHLUEHTPAUMUN Frenvs B
1905 r. npu nccneposaHusax roptoumx razos KaHsaca (CLLUA). 3HaueHWe nerkoro MHepTHOro rasa 6bino
0CO3HaHO B xoae [MepBoit MMPOBOM BOMHbI. OH Obll MPU3HAH NYYLWMM HaNOAHUTENEeM AnpuxKabnen.
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Mocne rpa*kgaHCKOM BOMHbI renvem 3anHTepecoBanmcb n B CCCP. bbin co3gaH cneunanbHbin HayuHbin
coseT no reauto. Cneuynannctol BUMCa oaHM M3 nepBbix NpakTU4eckM obocHoBanu npeactaaeHuns B.U.
BepHagckoro o «renvesom AbixaHum 3emam». C cepeguHbl 1950-x rr. B WMHCTUTYTE Ha4YaAuCb
nccnenoBaHMA BO3MOXHOCTEM TFe/IMOMETPUYECKOTO MeToga Mpu nouckax ypaHa. OcHosBoM meTofa
NOCNYKWAM NPEeACTABAEHNA O BO3MOXHOM KOHLIEHTPALMM PagMOreHHOro refva B npegenax ypaHoBbIX
MECTOPOXAEHWNIN. ITO NpeAnonoxKeHne He noaTsepannock. A.H. Epemees opraHmsosan 8 BUMCe paboTbl
no NAOWaAHOM reMeBoM CbeMKe C COCTaB/IeHMEeM KapT pPas3/IMyHbiX MaclwTaboB NpPUNOBEPXHOCTHOrO
nons renus. B permoHanbHOM mMosne renna 4YeTKO OTpa3uiacb peanbHaa 610KoBas CTPYKTypa
Kpuctannmdeckoro ¢yHaameHTa. bblna oOTKpbiTa paHee Heu3BeCcTHad 3aKOHOMEPHOCTb, COMAacHO
KOTOpOI pacnpesesieHMe NoBbllEHHbIX KOHLEHTpauUuii cB060A4HOro renuns 3aBUCUT OT FNYOUHHbIX, B T. Y.
M PYAOHOCHbIX Pa3/iIoOMOB 3eMHOM Kopbl. B 1969 r. pe3ynbTaTbl M3y4YeHWs FeNMEHOCHOCTU 6blau
3aperncTpMpoBaHbl Kak HayyHoe OTKPbITME — “3aKOHOMEPHOCTb pacnpeneneHnna KOHUEHTPaUun reama B
3emMHON Kope”. B HacTosAlee Bpems reIMOMeTPUYEecKMn MeToZ WMCNo/b3yeTcAa Npu reosiormyeckom
KapTUPOBAHMM, NPOrHO3e MECTOPOXKAEHUA SHAOFEHHbIX PYA M MOA3EeMHbIX BOZ, KOHTPOJE YC/NOBUM
aKCnAyaTaumMm WM COCTOAHMA MNOJIMTOHOB 33aXOPOHEHMA OTX0A40B, MNOA3EMHbIX Ta30XPaHUAULL,
060CcHOBaHMK BbIOOPA NNOWAA0K ANA cTpouTenbctsa ASC, NNOTUH.

AWHAMMKA NOKA3ATE/NIEA MO3roBO AKTUBHOCTU YENNOBEKA NPU BO3AENCTBUU
rPAANEHTHOIO MArHUTHOTO NOJ1A B 30OHE AKTUBHOIO FrEO/IOTUYECKOIO PA3J/IOMA

Mo6ayerko C.B.., LLlumoe A.B.%, Mpuzopbes M.E.3, Cokonoe M.B.%, 3y6punkur A.N.., Beinupaiino A.H.*
'HauuoHanbHbIM MccnegoBaTeNbCKM TOMCKWMIT rocyAapCTBEHHbIN yHUBEpCUTET, ToMcK, Poccus
2FopHo—AnTa1‘/’|cr<vu‘/’| rocyAapcTBeHHbIN yHUBepcuTeT, FopHO-AnTalck, Poccua,
3KpblMcr(vu‘/’l rocyfapCTBEHHbIN MeAUUNHCKMIA yHUBepcuTeT, Cumdepononb, Poccus
sevipo@tsu.ru

MpeacTaBneHbl pe3ynbTaTbl 3KCNEPUMEHTANIbHbIX MCCNeA0BaHUN 0COb6eHHOCTeN (GYHKLMOHANbHOTO
COCTOAHMA YenoBeKa, HaxogAWwerocA B npegenax 30Hbl AKTMBHOIO reO0/IOTMYECKOro pPas/ioma,
XapaKTepu3yowWwenca aHOMaAbHbIMK MOKa3aTeNAMM MArHUTHOro nonda. MamepeHuma nposBoananchb B
npouecce ABYX 3KCNeAMUMOHHbIX Bble3goB (aBryct 2013 u 2014 r.r.) B 30Hy 3MNULEHTPA MOLLHOIO
3emneTtpsaceHuns 2003 roga B OKPeCTHOCTU nocenka benbtup (FTopHbI AnTait).

[locToBepHO YCTaHOBAEHO, YTO NPU NONALAHMUM YeNOBeKa B 30HY C aHOMA/IbHbIM FPAAMEHTOM YPOBHEN
MarHMTHOrO MOAA, NPU MOAHOM OTCYTCTBUWM KaKUX NMOO CyObEKTMBHbLIX OLLYLLEHWIA HA CEHCOPHOM
YpOBHe, Habntogaetca Hecneunduyeckas OpMeHTALMOHHAA peakuMa aKTUBALUMKM, XapaKTepuayowanca
3HQYMMbIM MOBbIWEHMEM YPOBHEM aAMMAUTYAHbIX MOKa3aTenel B OCHOBHbIX GYHKLMOHANbHbIX
YacTOTHbIX AnanasoHax I3I. BbiseneH pag ocobeHHOCTeN faHHbIX peakuunid, CBA3aHHbIX C IOKanM3aunen
aKTMBHOCTW, a TaK e BblAeNeHbl BO3PACTHble 0COBEHHOCTM B AMHAMWKE MO3rOBOM aKTUBHOCTU NpU
AEeNCTBUM aHOMANLHOTO MArHUTHOTO MOJIA B 30HE aKTUBHOIO re010rM4YeCcKoro passioma.

K UTOTAM U3YYEHUA AKBABUTYMA MYMMUE

CasuHbix M.U.
HMN® Cubpanbmymmne, HoBoky3sHeuK, Poccusa
bragjun@mail.ru

AKBabUTYM MyMMe (anbraput, Bpar-*KyH, WWAALKUT, KaO-TyH) NPOAYUMPYETCA PENUKTAMU KaaneBoro
MeTacoMaTo3a B rPaHUTO-THEMCOBbIX Kynosax no Tpybam gerasaumm 3 aHOMA/bHOW MAHTUW B BUAE
a3p030/IbHOM  Mbl/IK, CMbIBAlOWENCA CO CKaNl MeTEOPHbIMW BOAAMM  KOANOUMAHBbIMKM  BOAHO-
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MMUHEPaSbHbIMM aMWUHOKUCNOTHbIMUM pacTBoOpamMmuM U Aalowein cmecb antodarnanbHbIX NPOAYKTOB,
pPacTUTENbHOCTU M OB/NIOMKOB Ha CMOJIONOAOOHOM UEMeHTe M3 BOAHOOKMC/EHHbIX a30-nblaeBbixX
cyibdaTHbIX W HUTPUTHBIX Kanneso-PpochopHO-MONMOAEHOBO-MeAHbIX 3KCransauni ¢ HepTaHOM
cocTaBnAwowen. [JaeT uBeTHble HAaTEYHblE MACCUBHbIE AN OOIUTONAHO-KONPOANTOBbLIE MAACTbI, XKWUAbl,
CTaNaKTUT-CTanarmmTbl, 6echopmeHHble Kyuyn. ABCONIOTHBIM BO3pacCT py4 He npesbiwaeT 15000 nert.
CopepnUT M3BECTb, ManaxuT, JIMMOHMUT, MapraHeucoAeprKalme, TUNC, CUAEPUT, KAaO/NH, anaTwuT,
KBapL, XNOpWUT, nnarMoknas, ruapocntogbl, cunbBuH KCl, ranmt NaCl, apkaHut K,SO,4 cenutpa,
cynbdaTHaA cepa, ratyetmt. [eoXMMWYECKM COOTBETCTBYeT BMelwawwum nopogam. Popmyna
MUHepanbHoM Yactn Ca, Si (K, Na)sCys Hs7 O .

CooepXKnUT aUMKNINYECKNE HACbIWEHHbIE YrNeBOAOPOAbl — afikaHbl HOPMAJIbHOFO M M30MNPEHOUAHOIO
CTPOEHMUA: ronaHbl, 3STUN0BbIE 3PUPbI MKUPHBIX KUCNOT, OU-, TPU- N TETPALMUKINYECKME apOMaTUYECKUE.
dopmyna opraHmyeckoi yactn - Cg Hg Os.

Hanbonbluyio BOAHYIO 3KcTparMBHocTb nokasbiBatoT S, N, H, C, CO,, K, Mn, P, Mg, Ca, Cu, Sc, Th, Sm, Cs,
B. C amumHoOKucnoTammn obecneunsatoT GapMaKTUBHOCTb NPenapaTos.

dapmrkomuteTtom PP yrBepKaeH npoekT BOC 42-3084-98 Ha «IKcTpakT Mymue Cyxoi», peKomeHa0BaH
obuieykpennsaowmMm CpeacTBOM B MOCAEONEepauMoOHHOM W pPeKoHBanecueHuuu nepuogax. B
MymMueTepanuu ycTynaeT aHTMOMOTMKam. KnMHMKA nNpu3HaeT  renaTonpoTEeKTOPHOCTb, /ieyeHue
TPOdUYECKMX A3B, UMMYHOMOAYAMPYLLME CBOMCTBA.

Nunteparypa

1. Kucenesa T. /1., ®ponosa J1. H., bapatosa /1. A. n ap. MsyyeHne XMPHOKUCAOTHOIO COCTaBa
3KCTpPaKTa MyMME cyxoro metogom MKX // Xummko-papmauestndeckuii }kypHan. 1996. Ne 6. — C. 62—-64.
2. CasuHbix  M.N., CepebpeHHukoBa 0.B. MymuneHocHocTb  AnTtae-CasHO-XaHramckoro
KOHTUHEeHTanbHoro ceoaa // PermoHanbHas reonorusa nu metannorenma. 2011. Ne46. - C. 98-104.

3. YeHueHkoB M.A., CaBuHbix M.N., ®neriwuman A.H. n gp. ONbIT NPUMEHEHUA MYMUENPOAYKTA
«Mép bpar-*KyH» B ycnosuax Xocnuca // TpaanumoHHaa meaunumnHa. Boctok v 3anag. Ne 2(3).- 2004.- C.
48-50.

CO/THEYHbIE BCMNbILWKU KAK TPUTEPbI 3EMNTETPACEHUN

CazamensH A.K.l, CazamensH 3.A.°
1LI,eHTp 3Kosoro-HoochepHbIx nccneposaHuin HAH PA, EpeBaH, ApmeHus
2I'ocy,CI,apCTBeHHblﬁ NHKeHepHbI YHUBepcuTeT ApmeHuun, EpeaH, ApmeHusa
ecocentr@sci.am, saghatelyan@mail.ru

MaTtpuueit pasHomaclwTabHoOM uepapxmum ONOKOBbIX CTPYKTYP 3emaun ABAAIOTCA FNobanbHble ceTu
XapTmaHa, NpoABNEHHblE HAa CUIOBOM WM SHEPTreTUYECKOM YPOBHAX U XapaKTepu3yoLmneca BbICOKOM
NNAOTHOCTbIO HA 3EeMHOW MOBEPXHOCTU. IJNemMeHTapHaa AYelKa XapTmaHa pasmepom B 2x2,5m,
OpUeHTUpOBaHHaA No HanpasaeHuto Cesep-tOr, BocTok-3anaa, xapakTepusyeTca NOAAPHOCTbIO Y310B.
Ha 3eMHO/ NOBEPXHOCTM KOAMYECTBO SMEMEHTAapHbIX AYeek XapTmaHa coctasnset 30*10™. Bnepsble
rnobanbHble ceTM XapTmaHa, W3BECTHble KaK reonatoreHHble 30Hbl, U onpeaensieMmble MeTOo4O0M
6ronokaummn, obvLEKTUMBM3NPOBAHbI pasoHOM W doTopeructpaumenn. Ha npumepe 6onee yem 200
3emnetpaceHuit (Typuma, ApmeHus, UpaH 1 T.4.), umetowmx mecto ¢ 2003-2009 rr. ycTaHOBAEHO, YTO
OTHOLLEHWE KOHUEeHTpaLunm pagoHa B NOAAPHbIX CeTAX XapTMaHa, AeTePMUHUPYET AMHAMUKY CONTHEYHO-
3eMHbIX CBA3EM W ABNSAETCA KPATKOCPOYHbIM (B permoHanbHOM MacwTabe) u onepatuBHbIM (B
NIOKaZIbHOM) NpesBECTHUKOM 3eM/IETPACEHUS.

B pernoHanbHom macwtabe, ecnm CRn* / CRn™>1, OH oTparkaeT AMHaMMKY CONHEYHO-3eMHbIX CBA3eN Npu
CTabUAbHOM COCOTOAHMM, NPU FEOMarHUTHbIX BYPAX M CONHEYHbIX Benblwkax. Ecam CRn* / CRn<1, To oOH
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ABNAETCA OnepaTMBHbLIM MPeABEeCTHUKOM 3emneTpaceHMn. CornacHo nosiyd4eHHbIM NpeasapuUTebHbIM
AAHHbIM, CMEHa MOASPHOCTU Y3/10B MMEEeT MECTO 3a HECKO/IbKO [AHelW [0 3eMAeTpAceHua wu
BOCCTAQHAB/IMBAETCA NOC/Ae 3emeTpAceHuA. MNpumepom MOXKET CAYKUTb 3eMETPACEHME, KOTOpoe
npousolwwsio B Typunm ¢ mariutyaon B 4 6anna (20 mapta 2006r.). CMeHa 3HAaKOB NOJIAPHOCTM AYeeK
XapTmaHa umena mecto, HaumHaAa ¢ 15 mapta 2006 r. M BOCCTAaHOBM/IACb MNOCNE 3EM/IETPACEHMUS.
AHanorn4yHbole ABNAEHUA UMENO MECTO NPU BCEX 3EMNETPACEHMAX C PA3IMYHOM MArHUTY4ON B pervoHe
(Apmenus, Typuums, UpaH, Fpy3ua, AsepbaiigxaHn).

[nsa onepaTMBHOrO NPOrHO3a 3eMIEeTPACEHUN HEeObX0AMMO HaNnuMe ceTel U3MepPUTEbHbIX TOYEK Ha
TEPPUTOPUAX PA3IMYHBIX FOCYAAPCTB, OCHOBOM KOTOPOM ABAAETCA 3N1eMeHTapHaA Advelrka XapTmaHa,
NONAPHbIE Y3/1bl KOTOPOM AETEPMEHNPOBAHbI PALOHOM

CEMCMWYECKUN GAKTOP PALOHOBOW ONMACHOCTU YPEAHU3UPOBAHHbIX
TEPPUTOPUIA (HA NPUMEPE APMEHWMN)

CazamensH A.K.l, CazamensH 3.A.°
1LI,eHTp aKonoro-HoocdepHbix nccnegosaHnin HAH PA, EpeBaH, ApmeHuns
2Focyp,apCTBeHHbu‘/’l NHKeHepHbIN YHUBepcuTeT ApmeHunun, EpeBaH, ApmeHus
ecocentr@sci.am, saghatelyan@mail.ru

Bnepsble Ha npumepe CNUTaKCcKoro 3emneTpaceHuns (aekabpb 1988 roga, ApMeHUs) YCTaHOBAEHO, YTO
3eMNeTpsACeEHNE NPOBOLMPYET MHTEHCUBHbIE PAAOHOBbIE BCMIECKN, KOTOPbIE PACCENBAACH B MPU3EMHOM
atmocdepe, MOHM3UPYA aTMOCPEPHbIA BO3AYX KOHTPACTHO MPOABAAIOTCA B 3aKPbITbIX MOMELLEHMAX
JaXKe Ha 3HAYUTE/NIbHOM PaACCTOAHMM OT 3NUUEHTpPa. VMIHTepBan BCMJIECKOB OXBaTbiBaeT nepuog, oT
nepsoro GpopLlioKa A0 NOCNefHEero aBTepLUOKa, T.e. HECKONbKO MecAleB. MHTEHCUMBHOCTb paanauumn u
NPOAONXKNUTENbHOCTb BO3AENCTBUA 3aBUCUT OT MarHUTYbl 3€MIETPACEHUA, U PACCTOAHUS OT ANULEHTPA
3emnetpsaceHma. MacwTab Bo3gelictema B 12 pas Bbllle YMcna NOrMBLINX Ntoger nNpu 3eMaeTpaceHnmn
(uncno normbwmx — 25 TbiC., YNCNO HaceneHus, NOABEPKEHHOrO PafOHOBOMY BO3AEWCTBUIO — CBbile
300 Tbicay).

BospgeictBmMe pagoHa, CNPOBOUMPOBAHHOIO 3eMIETPACEHMEM, Ha HaceneHue XapakTepusyeTcs
cneumduUHOCTbIO NPOABAEHUA. B 3aKpbITbIX MOMELLEHUAX PafoH ABAAETCA MPOMOTOPOM PaKOBbIX
3aboneBaHunit: B nNpu3eMHoit aTmocdepe pPafoH WMHTEHCMBHO WMOHM3MPYEeT BO34yX, CnocobeTeyA
LWMPOKOMY pPa3BUTUIO PECnMPaATOPHbIX M TNasHbiXx 3aboneBaHui. [lpeBbllleHMEe YPOBHA pPaAoHa
CaHUTAPHOM HOPMbl B MNWUTbEBOM BOAE NPOBOLMPYET AurectuBHble 3aboneBaHus. [aHHble
nccneaoBaHuin, nposeaeHHbIx ¢ 2000-2009r. NOKa3bIBAKOT, YTO KOHTPACTHOE MNOBbILEHME KOHUEHTPaUMn
KOMHaTHOrOo paAoHa B ropoge EpeBaHe (HECKONbKO pa3 NpeBbIWAOWEEe CaHUTAPHY HOpMy)
XapPaKTepPHO He TOJIbKO ANf CUAbHbIX 3eMNETPACEHUIA C MArHUTYA0M 60onble U paBHOM 4,5, HO M TaKXke
ANA ManbiX 3eMNeTPACEHUA C MarHuTyaon medblle 4,5, ¢ manornybmMHHbiMu odarammn (H — 5-15 Km),
MMEBLLUX MecTo B perroHe (Apmenusa, Typuma, UpaH, Mpysus, AsepbanarkaH).

AKTMBM3aLMNA COTHEYHOMN M FeOTEKTOHMYECKON aKTUBHOCTU 3eMM, KOTopaa Havanacb M OXMAAETCA Ha
NPOTAEHUMU ANUTENIbHOTO BPEeMEHM, BblaBUraeT npobniemy paaoHOBOM 6e30MacHOCTM HaceneHus
CEeMNCMOAKTMBHbIX PErMOHOB, KaK OAHY W3 Ba*KHEMLWIMX 3IKONornyecknx npobnem Tpebylowmx cBOero
peweHuna. B cuny atoro cpean npobnem meguumHbl Katactpod HEOOXOAMMO BblAeNeHUEe U pa3BUTUE
HOBOFO WHTErpaTMBHOIO acnekTa WCCAeAOoBaHMM, Kacalowmxca paanaunmoHHoM 6e3onacHocTu
HaceneHus nNpu 3eMIETPACEHUSAX.
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FEHE3NC COBPEMEHHbBIX KTMUMATUYECKUX USMEHEHMIA B BbICOKUX LUMPOTAX —
OTK/IMKU B ®OTUYECKOM CNIOE BOAbI U NbAE HA CEACMOJETA3ALIMIO

JoweuH M.B.%, CmopoduH B.E.»?
ASE Group/MepeaoBas cuctemMHan UHxeHepus, Mocksa, Poccus
?|nstitute for Sustainable Environment, Clarkson University, Potsdam, NY, USA
p.v.lushvin@mail.ru, vladimir.smorodin@gmail.com

B coBpeMeHHbIX UccnefoBaHMAX U3MEHEHMA KIMMATA eLle He HALAW A0KHOTo 06BACHEHUA NPUYMHDI:
(@) makcMMmanbHOro NpPUpPoOCTa TemnepaTypbl BO34yxa Wb B APKTUKe, (6) rae noTenneHne npuypoyeHo
B OCHOBHOM K 3MMHe-BECEHHUM mecAaLam?

Ha Haw B3rnaga, ona o6vACHeHWA cneayeT yYecTb CeMCMOAerasalmoHHy0 akTUBHOCTb 3emaun. CornacHo
HabnogeHMAM, naoWaaM CEMCMOB3MYYEHHbIX TEenaoBblIX aHOMa/IMM M 04aroB 3eMIeTPsiCEHUN
CONOCTaBMMbI. Yem Bblle MYTHOCTb, TEM TOHblie (OTUYECKMM CNOM, Bbiwe ero nporpes. porpes
AONblle COXpaHAeTcAa B 6onee NNOTHOM XONOAHOM BOAE, TEMMepaTypa KOTOPOM 33 CYET 3aMyTHOCTU
AOMONHUTENBHO WMHCONAUMOHHO Bo3pactaeT Ao 3°C. B 3umHe-BeceHHMe mecaubl naowaab 6onee
XONOAHbIX BOA, YBE/IMYMBAETCA B Pasbl, BO3PACTAET BAMAHME CEMCMOreHHOM B3BeCU Ha Kaumart. [pyras
NPUYNHA — CEMCMOreHHble NMOTOKM MeTaHa, BbIXOA4Y KOTOpbIX B aTMocdepy npenatcTeyeT nea. B obnactm
CKONNEHUM MeTaHa NPOUCXOAUT MAacCOBOE Pa3BUTUE METAHOTPODHbIX MUKPOOPraHn3mos. buosHeprus,
BblaenAwwanca npn H6akrepmanbHom metabonnsme, npeBpalLlaeT MOHONUTHLIN fes, B NOPUCTbIN, Ha
NMOBEPXHOCTU KOTOPOrOo MNpu TOPOLIEHUM OKa3bIBAlOTCA Cepble NPOAYKTbl MeTaHoTpodun U
CEMCMOB3MYYEHHbIA AeTPUT (KUN), YTO CHUXKAA anbbeno, MHTEHCUOUUMPYIOT MHCONSALMOHHOE TadHWe
Nbga 1 nossneHue pasBoauii. Jlbapl, NoONagas B Takue Tensible MyTHble Pa3BoAbs YCKOPEHHO TaaT. Ha
NMUKe BEKOBOWM LIMKANMYHOCTU 3eMIETPACEHUIM noTenneHne B ApKTuKe Aocturno 3-42C, a B AHTapKTUKe -
mwb mectamm 12C. Pasnnuyme BbI3BAHO TasHMEM MHOFOJIETHUX NbA0B B APKTMKE, M3-3a COKpaLLeHuA
NAOWaAM U TONLWMHBI KOTOPbIX 3MMOM cTano 6onblue Tenna yxoauTb U3 OKeaHa B aTmocdepy. J/leTHee
COKpalleHne NAoWaan NbAa He CTO/Ib 3HAYMMO, MOCKONbKY KOMMEHCUPYETCA POCTOM WMCNapeHua u
COOTBETCTBYIOLLMM YBENNYEHMEM OC/AabNEHUA COMIHEYHON paauauuu rnaBHbIM NApPHUKOBbLIM Fasom —
BOASHbIM NapoM.

FeHe3nc W3MeHeHUs KAMmaTa B aPKTUYECKMX LMPOTax — pe3ynbTaT CUMHEPrMYHOro NPOXOXKAEHMA
MaKcMmymoB BeKoBol (80-90 net) ceMcmmuyeckort U Knnmatmdeckon (50-60 net) uMKAMYHOCTEN.
Paboma swinoaHAnacs npu noodepxcke POOU (eparm Ne 12-07-00654-a).

3NIEMEHTHbIX COCTAB CO/IEBbIX OEPA30BAHWUIN NMUTLEBBIX BOL,
N ®AKTOPbI EFTO ®OPMWUPOBAHUA

Cokmoes b.P., PuxsaHos /1.11.
HaunoHanbHbIN nccnenoBaTenbCKMin TOMCKMM NOIMTEXHUYECKUI yHUBEPCUTET, TOMCK, Poccua
bulatsoktoev@gmail.com, rikhvanov@tpu.ru

ConeBble OTNOXeHUA, dopmMUpylOWMECs B CUCTEMAX BOAOCHAOXMEHMA HaA Pas/IMYHbIX 3Tanax
NOAroTOBKW, OYUCTKM M TPAHCNOPTUPOBKMU, ABNAIOTCA NPEAMETOM U3YHEHUSA C TOYKU 3PEHMA UX FreHe3unca
n cnocobos yaaneHua. Hawwu e mccnegoBaHna nogobHbix 06pa3oBaHMii, 06pa3yoWMXCA B ObITOBbLIX
YyCNoBUAX B TeN1006MeHHOM annapaTtype (YalMHMKKN, KacTproaKM), MOKa3biBalOT X MHGOPMATUBHOCTb NPMU:
1) oueHKe KayecTBa NWUTbEBbIX BOZA, 2) 3KO/IOrO-reOXMMMUYECKON OUEHKe Tepputopuun, 3)
MeTaN/IoreHNYeCKoM NPorHo3nposanum (Asmnkos n ap., 2004, A3mkos n ap., 2009).
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MocneaHemy acnekTy W NOCBAWEHA HacToAwas nybanKauma. Kak M3BECTHO W3 TMAPOreoxmmuiy,
XMMUYECKUI cOCTaB Bogbl popmMupyeTcAa Nog BAMAHMEM ee B3aMMOLENCTBMA C TOPHbIMW NMOPOLAAMM.
Boga npu 3TOM BblWeNauYnBaeT XMMUYECKME 3n1eMeHTbl M oborawaeTtca Mmu. B pganbHenwem npwu
KMNAYEHUM BOAbI MPOUCXOAMUT OCAXKAEHME SNEMEHTOB B COMEBbIX OTNOXKEHUAX (HaKMNK), T.e. B 4aHHOM
CNy4ae HaKuMb HacnenyeT XMMUYECKUI COCTaB BOAbI.

CoTpyaHuKamu Kadeapbl re03K0N0rMm U reoxmummm TOMCKOTo NOIMTEXHUYECKOTO YyHUBepcuTeTa bonblie
yem 3a 20 net cobpaHa n obpaboTaHa npeacTaBuTenbHana 6asa N0 HAKUNKU U3 NMUTbEBbIX BOA, Pa3/INYHbIX
pernoHoB Cnbupu n Ypana, XapaKTepu3yHLNXCA Pa3HbIM Fe0N0TMYECKMM CTPOEHUEM, NaHAWadTHO-
reOXMMUYECKUMM  YCIOBUAMW U CTENEHbID aHTPOMNOreHHoM Harpyskn. OCHOBHbIM  MeTOAO0M
onpeaeneHna 3/1eMeHTHOro COCTaBa ABAANCA MHCTPYMEHTANbHbIA HEUTPOHHO-AKTUBALMOHHbIMA aHaNn3
(MHAA) Ha 28 XMUYECKUX 3/1eMEHTOB.

Pesynbtatel MHAA noOKasbiBalOT, YTO CyLLECTBYET 3aBUCMMOCTb MENXAY Fe0N0rMyeckUM CTPOEHUEM,
MeTaNIoreHUN N3y4aemMon TEPPUTOPUN U XUMUYECKMM COCTaBOM COJIEBbIX OT/IOKEHUW MUTLEBbIX BOA,
Tak, Hanpumep, ANA HAKUMNKU XapaKTepHO HakonneHue U, KOTOpoe, NO Hawemy MHeHUuIo, ABAAeTcA
WHAMKATOPHLIM NPU3HAKOM MpPU MNPOTrHO3MPOBAHUU NPOABNEHUMA [LAHHOTO 31eMeHTa. I3TO Hamu
nokasaHo Ha npumepe Tomckon obnactu, bakanbckoro pernora, Nasnogapckoi obnactn (MoHronnHa
n ap., 2011, Coktoes u ap., 2014, Coktoes 1 ap., 2014,). Takke APKO NPoABAAIOT ceba B AaHHOM cpeae
Ag 1 Au, NOBbIWEHHbIE KOHLEHTPALMN KOTOPbIX MO3BONAIOT YyTBEPXKAATb O BO3MOXHOCTU BbIABNEHUA
61aropogHOMETaNbHOTO OPYAEHEHWUA, BEPOATHO, TUMNA KOP BbIBETPMBAHMUSA.

Hawumn pabotamm noKas3aHO, YTO pPaloOHbl NPOABAEHUA AKTUBHbIX MPOLLECCOB pudTOoreHesa TaKKe
Haxo4AT CBOE OTParKeHME B 3/1eMEHTHOM COCTaBe CO/IEBbIX OT0XKEHWUIM NUTbEBbLIX BOA. MiccnenoBaHus B
YcTb-baprysuHcko BnaauHe U TYHKMHCKOM KOT/NIOBMHE MO3BOMIUIM  BblAE/NIUTb TEOXMMUYECKYHO
CneunanmnsaLmio AaHHbIX PANOHOB: peaKkue, peaKo3emenbHble, PaANOaKTUBHbIE 31eMEHTbl — A1A YCTb-
BaprysuHckoi BnaauHol; Ag v Au — ana TYHKMHCKOM KoTaoBMHbI (CokToeB U ap., 2014,).

Takum 06pa3om, MOXKHO CAeNaTb BbIBOA, YTO CYLLECTBYET CBA3b MeXKAY OCODEHHOCTAMM re0N0rMyYecKkoro
N METaNINIOreHNYEeCKOro CTPOEHUA TEPPUTOPUM U SN1EMEHTHBIM COCTaBOM CONEBbIX OT/IOXKEHUM MUTLEBDIX
BoZ4 (Hakunu). [daHHbI GaKT MOXKeT ObiTb MCNO/b30BaH B MPAKTUKE MOMCKA W MPOrHO3MPOBAHUSA
MECTOPOXKAEHNIN NONE3HbIX MCKONAeMbIX. [0BbIWEHHbIE KOHLEHTPAUUKN pALga XMMUYECKUX 3N1EMEHTOB
MOTyT ObITb MHAMKATOPamMM MNOTEHLWMANBbHOM 3KONOTMYECKOM OMacHOCTM ynoTpebnsemon nuTbesBoM
BOAbI.
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NMPOLIECC NOArOTOBKU 3EMJIETPACEHUA U AHOMAJIbHOE
M3MEHEHUE PETMOHAJIbHOIO KJINMMATA

lyceliHos M.A.l, Conodunos /1.H.?
"HUW “reotexHonornueckue npobsiembl HedTH, rasa n xumma”, Mocksa, Poccun
2 0AO «Hay4yHO-TEXHUYECKUI LEHTP «PocB3pblBo6e30MacHOCTbY, Baky AsepbaiigKaH
mh44@ramber.ru, Ins3701@mail.ru

MoArotoBKky 3emneTpAceHMA W COOTBETCTBEHHO BO3HMKHOBEHME 3SHAOMEHHOro Tenaa MOXHO
PEerncTpmMpoBaTb U3 KOCMOCA C MOMOLLBbIO NPUEMHMKA MHOPAKPACHOTO M3yYeHua. B Kavectse npumepa
Ha pucyHKke 1 npepctasneHa nobanbHaa KapTa TemnepaTypHbIX aHOmManuit 3a uonb 2010 ropga,
onybnMKoBaHHAA aMepUKAHCKMM KOoCMUYeckum areHTcteom HACA.

Puc. 1: Kapta aHomanbHbIx Temnepatyp (Monb 2010T.)

M3 KapTbl BMAHO, 4YTO WMHPPaAKpPacHoe Mu3/ayvyeHue Hambonee WHTEHCMBHO B  LLEHTPA/NbHOM 4acTu
Esponeickoin Tepputopum Poccmm BKAtovaa ctonuuy, ropoa MockBy. Ha npoTaeHun ANUTeNbHOro
BpemeHu B MOCKBE perucTpupoBanmch peKopAHbIE TEMMNePaTypbl NpeBbIluatoLLe Hopmy Ha 8 -10°C.

B KOHUe masn atoro roga B MocKBe NpoOM30LWN0 3eMNeTPACEHNE U NO HALLEMY MHEHWIO, K COXKANEHWUIO,
3T0 cobbiTMe cneayeT paccmaTpmBaTb Kak POPLUOK, 3a KOTOPbIM MOCAeAylT raBHoe cobbiTne wm
adTepwokn. MocKkBa HaxoaMTCA BHYTPM TaK HA3bIBAEMOM TEKTOHWYECKOM NAUTbI, TAe COrnacHo
TEKTOHUKE NUTOCHEPHbIX MAUT, 3eMNETPACEHUMA NPOUCXOAUTb He AO0NXKHO, MO3TOMY MOCKOBCKUE
CEMCMOIONN OTPULLALDT, YTO CeMCMMYECcKoe CobbITUE MPOM3OLWNO0 B CTOAMLE. PaHblue OHWM 06bACHANM
3TO KapcToBbIMW 0bpylleHVMAMM, a nocnefHee 3eMeTPACEHME — OTro/I0CKaMW 3eMEeTPACEHUI B
OxoTckom mope n JanbHem BocToke.

AsepbangaHCKMe CeMCMOIOrM HaNnpPOTUB, MPOrHO3MPYHOT CU/IbHbIE 3eMieTpAceHUA B I. baky. OgHako,
A0CTATOYHO B3MIAHYTb Ha [N06aNbHYO KapTy TeEMMNEPaTypPHbIX aHOMANNN, 4TOObI NOHATL, YTO B baky Ha
NPOTAXKEHUN MHOTUX NIET 3eMIeTPACEHUI Bbiwe 5 6annos He byaer.

B EBpone yxKe B 6aunKaliune roabl cnegyet oXuaatb 3eMAETPACEHUI C MarHUTYA,0M, HaunHaa oT 5 ao 7
6annos. MNpeaBeCTHUKM 3eMNETPACEHNIN HANNLO: NOXKAPbl U HABOAHEHUA.
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SHAONEHHAA AKTUBHOCTb 3EMJIN KAK PE3Y/ZIbTAT AAEPHbIX
PEAKL, M B EE HEQPAX

lyceliHos M.A.l, Conoodunos /7.H.2, PamazaHoea 3.3.}
"HUW “reotexHonornueckue npobsiembl HedTH, rasa n xumma”, Mocksa, Poccun
2 0OAO «Hay4yHO-TEXHUYECKUI LEHTP «PocB3pblBo6e30nacHOCTbY, Baky AsepbaiigKaH
mh44@ramber.ru, Ins3701@mail.ru

dusnyeckne npoueccbl NpU SAEPHbIX peakuusx B Heapax 3emsie Hamu paccmoTpeHbl B 6onee 10
paboTax [1-4] Nno noAroToBKe 3eMNETPSCEHUIN. B COOTBETCTBMM C HOBbIM MEXaHM3MOM CAeAyeT, YTo
BOAA W3 OKeaHOB, MOpeM, 03ep, PeK U ApYyrux BOAOEMOB, NMPOHUKasA Brnybb 3emnn yepes pasnomol,
TPEeLMHbI, AOCTUMAET LLENOYHbIX U LWEeN0YHO-3EME/IbHbIX 3/IEMEHTOB, @ TaKXKe aHrMapua0B KUCAOT —
«NepBOPOAHOro BELLECTBAY, - U BCTYNAET C HUMMU B BYPHYIO XMMUYECKYIO 9K30TEPMMUYECKYIO PeaKLMIO.
MepBOpoAHOE BELLECTBO COCTOMUT U3 XMMWUYECKUX 3/1IEMEHTOB M COEAMHEHUM, KOTOopble BCTYyNatoT B
OYPHYIO XMMMYECKYIO IK30TEPMUYECKYIO (C BblAENEHMEM Tenna) peakumto ¢ Bogon. Hanpumep, Takumu
3NeMeHTaMnN U COeAMHEHUAMM, NO pe3y/ibTaTaM reOXMMUYECKOro aHaan3a BoA NPOAYKTUBHOM TOLLM
AnwepoHckoro apxunenara asastotca: Na, K, Cl, Mg, Ca, J, Br, CO,, SOs. lNepBopoaHOe BeLLECTBO
pa3orpeBaeTcA, NOABAAIOTCA BbICOKME TemnepaTypa M AaBNeHuA, cnocobeTsytowme BO3HUKHOBEHUIO
MHOXEeCTBa A4EPHbIX peakumin ¢ Hebonbwmmm obbemamu nNepBOPOAHOrO BELLECTBA, KOTOpble
NPOUCXOAAT HA OOBEMHbIX FPAHULAX AaHOManMK. B pesynbTate 3TOro BO3HMKAET TeMMepaTypHoe none -
3NEKTPOMArHMTHoe u3nyyeHne B WHPpaKpacHom (MK) cneKkTpe, ocywecTsasaowee MNoOLOrpes
3MNUUEHTPaNbHOM 4YacTu bOyayliero 3emneTpaceHus. flaepHble peakumm B 3emse HaumHalTcA C
BO3HMKHOBEHUA BbICOKOTEMMEPATYPHOrO O4Yara, KOTOPbIA PErUCTPUPYETCA M3 KOCMOCA NMPUEMHUKOM
MHPPAKPACHOTO U3/TyYEHNUS.

Mpn [OCTUNKEHUN KPUTUYECKMX YCN0BUIN (BbICOKMX 3HAYEHMIM TemnepaTypbl M AaBAEHWs) B o4vare
npoucxoant doTosaepHaa peakuua. PotosaepHaa peakuma pPeructpupyetca B Buae “BHE3anNHOro
Hayana MarHUTHOM 6ypn” MarHUTOTENNYPUYECKMMU CTaHUMAMM, PACNONOKEHHBIMM Ha PErMOHA/bHbIX U
NIOKaNbHbIX PACcCToAHMAX OT odara. doToagepHana peakuma cnocobCTByeT BO3HMKHOBEHWIO B O4vare
JNIOKaNbHOro rpaBUTALMOHHO-MArHUTHoro aunonsa (/ITMA). OOCTUrHYB HOMMHANbHOIO 3HavyeHuA
YyrNoBOW CKOpOCTM BpalueHua, JITM/[, npeueccMpyeT M coBeplUaeT HYTaUMOHHble KonebaHuA, KoTopble
PErucTPUPYIOTCA, HAaNPMMepP, MArHUTOTENlYPUYECKMMMU CTAHUMAMM B BUAE NUPPETYAAPHBIX NyAbCaLuun,
pa3feneHHbliX BO BPEMEHW MEPUOAAMMN OTHOCUTENbHO CMOKOWMHOro nona. Mpeueccua U HYTAUMOHHbIE
KonebaHWs NOKaNbHOro rPaBUTALMOHHO - MarHUTHOrO ANNOASA BbI3bIBAOT B aTMOCdepe LIUKNOHMUYECKYIO
OEATENbHOCTb, T.e. MNPOUCXOAMUT AHOMANIbHOE UBMEHEHME pPErnMoHaNnbHOro Kaummata.  OcTaHOBKa
yrnosoro BpaweHua JITM/ npuBoAUT K pPaspyLleHUIO ero CTPYKTYpbl, KOTOpPOe COMpPOBOXKAAeTcA
06BEMHbBIM 3NEKTPOMArHUTHBIM U3/TYYEHUEM, PETUCTPUPYEMBIM MArHUTOTENNYPUYECKMMU CTaHUNAMMU
B Buge 6OyxtoobpasHoM  Bapuauuu. Yepe3 HECKONbKO 4YacoB Mocne 3aBepweHus ob6bemHoro
3NEeKTPOMArHUTHOrO U3/Ty4EHUSA, TO €CTb NOCAEe MHCTPYMEHTAIbHO 3apPerncTpUpoBaHHON ByxToobpasHom
BapuaLMM NPOUCXOAAT AfEPHbIE PeaKL MW CUHTES], BbI3blBAOLLLEE 3eMNETPACEHME.

B ouare u B6/1M3M HEro npoLecc CONPOBOXKAAETCA PacniaBAeHNEM U PACTPECKMBAHUEM BMELLAKOLLMX
nopos, NPOHMKHOBEHMEM 4epe3 TpewuHbl W paspbiBbl eue 60nbWero Koauyectsa BOAbl K
nepBoOpPOAHOMY BeLLEeCTBY, 3aTeM MpomucxoauT euwe b6onbliee yBeNMYEHNE AABAEHUA U TemnepaTypbl.
3TO NOBTOPAETCA MHOFOKPAaTHO W MOXeT ANUTbCA LEeCATKM NeT W, B OCHOBHOM, 3aBUCUT OT
reoNIorMYeckmx ycnoBmnm U gasneHma Bogbl. O4eHb 4acTo marma u3 odvara byayuiero 3emneTpAaceHus,
nog, AenCcTBMEM AaB/EeHUA, HAYUMHAET NepemeLLaTbCa B HanpaBAeHUM K MOBEPXHOCTU 3eM/n, Bbl3blBas
OMNON3HMU, CTEMHbIE U NECHbIE NOXKapbl, UHTEHCMBHOE MCNApeHMe BOAbI B 03epax, MOPAX U OKeaHax [5-7].
OTMeTMM TaKXKe, YTO Yy4eTOM HOBOro MexaHuM3ma MNOArOTOBKM 3eMeTpACeHU naet obpasosaHue
HedTU U rasa 1 paga Apyrux NonesHbIX MCKonaembix [8].
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B/IMAHUE MUHEPA/IbHbIX PECYPCOB HA PASBUTUE LUBUTU3ALIUUN

CmapocmuH B.W.

leonormnyeckmin pakynbteT MOCKOBCKOTO rocyAapCTBEHHOrO YHMBepcuTeTa um. M.B. JlomoHocoBa,
MockKsa, Poccus
star@geol.msu.ru

Ha ocHOoBe coBpeMeHHbIX Teopuin 06pa3oBaHUA U 3BOOLMM 3€MAN YCTaHOB/EHbI 3aKOHOMEPHOCTH
GOpMMPOBAHMA METAN/IOFEHMYECKMX MPOBMHUMI M rN0OaNbHbIX NOACOB Ha Hawer nnaHete. [aHa
KONMYeCTBEHHAs OLEHKA PyAHOro NoTeHUMana 3eMHOM Kopbl Ha pa3Hbix 3Tanax ee pa3sutma. C yuetom
HOBbIX KOHUEeNuuih rAybuHHOM neTponoro-reoxmmuyeckon puddepeHumaummn BewecTsa 3emau
OXapaKTepu3oBaHbl MPOLLECCbl MNEePBUYHOrO rPaAHAMO3HOrO MNUKa pynoobpasoBaHMA B  paHHEM
OOKeMbpMM M OLEeHeHbl MacwTabbl peuMKAMHIa MMHEpPanbHOro BelwecTBa B Nocaeaylowen
reosIorM4yecKkom NCTopUM.

B gaHHOM goOK/naze paccMoTpeHa HepaspbiBHaA PpyHAaMeHTasibHas CBA3b Pa3sBUTUA LMBMAM3ALUN CO
CTENEeHb0 OCBOEHMA MMUHEpPA/IbHbIX PEecypCcoB, ONpeaenaowan KopeHHble npeobpa3oBaHMAa M 3Tanbl
UMBUAN3ALUMOHHOIO npouecca. [MoKa3aHo nocnegoBaTenbHOe BoOBAeYeHME B chepy AeATeNbHOCTU
yenoBeyecTBa Bce 60NbLIEro YNCAa MUHEPAbHbIX PECYpPCoB, CyL,ecTBEHHbIM 06pa3om NOBAMABLUMX HA
3Bo/oUMi0 0bwecTBa MU ero COUMANIbHO-9KOHOMUYECKYIO CTPYKTypy. MepgHo-KameHHOMY nepuoay
COOTBETCTBOBA/A nepBo6bITHO-06WMHHaA dopmaums; H6pOH30BO-paHHEKENE3HOMY -
paboBnagenbyeckas; Keneso-yronbHOMy - MOABAEHWE  KANUTAZIMCTUYECKOM; aTOMHO-paguo-
3/IEKTPOHHOMY  Mepuoay — WMMEPUASIUCTUYECKON U coumanucTuyeckon dopmaumii. lMpoucxoant
3KCMOHEHUMANbHOE 3KOHOMMKO-COLMANbHOE pa3BuUTMeE obLLecTsa.
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BOAOPOAHAA AETA3AUNA 3EM/IU: NPUPOAHBIE KATACTPO®bl U BUOCDHEPA

CbigopomKuH B.J1.
Feonornyeckunin parkynbtetr MY um. M.B. lomoHocosa, MockBa, Poccus
hlozon@mail.ru

B wucTopuMmM nnaHeTbl, BKAKOYAA M COUMANbHYID WCTOPUID YENOBEYECTBA, BEAYLLYID POab WUrparT
npUpoAHble KaTacTpodbl U CTUXUIMHbIE BeacTBuA. OCHOBHOM NPUUYMHOM LUMPOKOTO CMEKTPA CTUXMIMAHBIX
6encTBUA ABNAETCA YyCUMNeHMe rNyOMHHOW pAerasauuu, T.e. BblAENEeHMA a30B, B NepByH oyepesdb
BOAOPOAA, M3 KMAKOro Aagpa 3emnn. 3a4ecb OH BbICBOOOXAaeTcA B pes3ynbTaTe KpUCTannvsauuu
TBEPAOrO AApPa W CKAaN/JMBAETCA Ha rpaHMue Agpa U MaHTUM, OTKyAA MNOCTOAHHO NOAHMMAeTCA K
nosepxHoctu. paBuTaumMoHHoe BAMsAHWE JlyHbl M ConHUa Ha *KUaKoe AAPO NPUBOAUT K YCUNEHUIO
BblAeneHna n3 Hero ra3oB. [Ny6MHHaA gerasauma nmeeT Tpu nopaxarwuwmx dakropa:

(1) HenocpeacTBeHHOE GU3MKO-XMMUYECKOE BO3AEWCTBME Fa30B NPU MPOXOXKAEHUU TEOXMMUYECKUX
6apbepoB Ha NyTK M3 aapa B KOCMOC. [naBHble 3ddeKTbl: (a) ycMneHne ceMCMUYECKON U BYIKAHUYECKOM
aKTUBHOCTK; (6) maccoBas rmbenb aspobHOM BMOTbI, U Pa3BUTME CUHE-3e/1eHbIX BOAOPOC/EN B CBA3U C
BbIOpOCaMM BOCCTAaHOBUTE/NbHbIX Fa30B B MOPCKMEe 6acceiHbl; (B) UCTOLEHME O30HOBOrO C/0A Hafg
LeHTpaMn BOAOPOAHOM Aerasaumn. Bogopos — o3oHopaspylwalowmii ras. BogopogHas KoHuenuusa
paspylleHna O30HOBOrO Cc/Ioa noAaTBeprKAeHa: 1 - npocTpaHCTBEHHOM Koppenauuven Hambonee
CTabunbHbIX OTPUUATE/NIbHbIX O030HOBbIX AHOMAaNWMA C OCHOBHbIMM cTBO/MAaMM MuposBon pudToBOWA
CUCTEMbI - FNAaBHbIMW KaHanamy BOAOPOAHOM Aerasauuu NnaHeTbl; 2 — pesynbTaTaMu BPeEMEHHOWM
KOppensunm [AaHHbIX MHOFONIETHEr0O MOHMTOPUHIA KOHUEHTpauuM noAnoYBEeHHOro BoAopoda C
n3MeHeHnem obLLero cogeprkaHmaA 030Ha.

(2) 136bITOYHBIM NOTOK BMONOrMYECKU-aKTUBHOTO yabTpaduoneta (YPE) yepes 030HOBble aHOMAUU
Hag UeHTpaMun BOAOPOAHOMN Aerasaumm NpMBOANUT K NOParKEHUIO BMONOrMYECKMX 0O EKTOB Ha 3eMHOM
NOBEPXHOCTU. YITHETAETCA NPOAYKTUBHOCTb PAaCTEHUIM, CHUXKAETCA UMMYHUTET XMBOTHbIX U Ye/IOBEKA, Ha
3KBaTOpe 3a cyeT nopaxeHuns AHK myTupyoT BUpPYCbl, NOpoXaana HoBble 6one3nn (CMNUMO, nuxopaaka
360a, cepnoBMAHOKNETOYHAA aHeEMMA, HOBble BUAbI rpunna u ap.). YOb — nsnyyeHune sasnsetca ogHUM
n3 mowHenwnx paktopos BMA00OPA30BaHUA B UCTOPUM BUOTDI.

(3) n3bbITOYHbIA NOTOK ynbTpaduoneTa Yepes O30HOBbIE AblPbl NPUBOANT K HapaboTKe Mpu3emHoro
030Ha W MNEPEU3NYYEHUID  CONIHEYHOM 3HEPTMM B MHPPAKPACHOM AuMana3oHe, 4YTO  Bbi3blBaeT
QHOMA/IbHbIA HArpeB JIOKA/IbHbIX Y4aCTKOB 3€MHOM NOBepXHOCTU. DAYKTyauMmn KOHUEHTPAUMM 030Ha B
atmocdepe NPUBOLAT K YBE/IMYEHUIO YACTOTbl KPATKOCPOUHbLIX PErMOHA/NIbHbIX 3KCTPEMAbHbIX
METEOPONOrMYECKNX ABMIEHUA MO BCEMY MUpPY M obwei pectabunmsaumm atmochepbl M OKeaHa,
M3BECTHOM KaK rnobanbHoe noTenneHwe. Mopgenb Aerasauum 3emaM pgaet npoctoe obbsAcHeHue
NpPMpPoOAbl N MeXaHM3ma ABNEHUA INb-HWHbO. [PaHAMO3HbBIN Npouecc Aerasaumm 3eman CywecTBEHHO
BNMAET Ha 3BoOLMIO0 Brocdepsbl, BKAOYAA YeNoBeKa.

rMYBUHHAA OETA3ALIMA, O30HOBbIN C/1I0M U NOrOA4HbIE AHOMA/TUU

Cois0pomKuH B./1.
Freonornyeckunii pakynoter MY um. M.B. lomoHocoBa, Mocksa, Poccua
hlozon@mail.ru

FNaBHaA NpUMYMHA NOrOAHbIX (M KAMMATUYECKUX) aHOManui — GayKTyaumm obLiero coaeprkaHns o3oHa
(OCO) B aTmocdepe. MpUUUHBI 3TUX GAYKTYaUMUIA — aMUCCUA TIYOUHHBIX, PAa3pyLlatoLmMX O30H rasos
(Bogopoga M MeTaHa) M BapuauMM FeOMarHUTHOrO MOJA, YBEIMYMBAKOLWME KOHLEHTPALMIO O30Ha.
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MoNoXMUTeNbHble 030HOBblE aHOMa/IMM BbIXONAXKMUBalOT Tponochepy U GOPMUPYIOT aHTULMKAOHbI —
CyXue, TAXKeNble U ManonoABUKHbIE Macchbl Bo3ayxa. OTpuuaTebHble aHOMaANKN Pa3orpeBatoT BO34yX U
GOPMUPYIOT UMKNOHUYECKME 06pa3oBaHUA C MOHWUMKEHHbIM AaBneHuem. Cioga MOryT cABUraTbecA
6MKHNE aHTULMKIOHDBI, MPUHOCA aHOMa/IbHble TEMNEPATYPbI, KaK BbICOKUE, YCUANBAA NOTEN/IeHUe, TaK
M HU3KME, BbI3blBaA PE3KME MOX0NoAaHuA. B 30He KOHTaKTa pa3HO3HaKoBbIX aHomanuin OCO
dbopmMUpylOTCA OMacHble MEeTEeopPO/NIorMYECKUE SBIEHMA — BO3AYLIHbIE BUXPWU, JIMBHEBbIE OCAAKM,
BbI3bIBalOLLME HABOAHEHMS.

CUHXPOHU3ALMA CENCMUYHOCTU U PENAKCALUA YNPYTUX HANPAXEHWIA B KOPE
B PE3YJ/IbTATE EE 3S/IEKTPOMAITHUTHOIO OB/ZTY4YEHUA

Tapacos H.T., Tapacosea H.B.
NHcTUTYT Pnsmnkm 3emam nm. O.10. Lmmarta PAH, Mocksa, Poccusa
tarasov@ifz.ru

MN3y4eHbl NpOCTPaHCTBEHHO-BPEMEHHbIE U3MEHEHUA CEMCMUYHOCTU B ABYX Hanbonee ceMCMOaKTUBHbIX
obnactax CpegHert A3um - FTapMcKoM panoHe TaaKuKucTaHa u Ha CeBepHom TAHb-LLaHe, B KOTOPbIX
npoBoAMiOoCb 06syYyeHMe Kopbl MOLWHbIMKU  (6-23 M/UK) 31eKTPOMArHUTHbIMU  MMMYIbCAMM.
PaccmoTpeHbl BpeMeHHble U3MeHeHUA GPaKTabHOW Pa3MepPHOCTM NPOCTPAHCTBEHHOIO pacnpeaeneHuma
rMnoueHTPoB d, 1 nokasaTena Xepcta H. B obenx obnactax 6bi1o 06HapyKEHO CTaTUCTUYECKM 3HAUYMMOE
ymeHbleHue d, n Bo3pactaHne H B nepunogbl 06ay4eHMAa Ux Kopbl, OTKyAa cneayeT, 4To B pe3ynbTate
TAKOro BO34EMCTBMA BO3HMKAET BPeMeHHaA M NPOCTPAHCTBEHHAA KnacTepus3auua CEeMCMUYHOCTW.
MocnepgHee 06CTOATENBCTBO AO/KHO ObiTb CBA3AHO C BO3pPACTaHMEM pafMyca ee Koppenauun wm
CUHXPOHM3aLMen. YTobbl NpoBepuTb 370, BbINO M3y4EeHO U3MEHEHME BO BPEMEHU KPOCC-KOppenaumm
nap KapT NAOTHOCTM MOTOKA 3eMJIETPACEHWUM, MONYYEHHbIX ANA KAXKO0r0 U3 ABYX CMEMHbIX FOANYHbIX
nHTepBanos. Mpu atom B obenx paccmatpuBaemMbix 0bnactax 6blna YeTKO BbiABAEHA 5 - neTHAA
NepnmoanYHOCTb 3TOM GYHKUMU, YTO CBMAETENbCTBYET O LIMKANYECKOM XapaKTepe NPOCTPaHCTBEHHOro
nepepacnpeaeneHna CEMCMUYHOCTU BO BpeMeHW. Bo Bpemsa 0b6ayvyeHMA 3HAYEHUA KOppenaumm pesko
BO3PAcCTaloT, @ Nepmnoabl ee OCUMANALMIA YMeHbLIATCA A0 2.5 neT, T.e. BO3aencTBMe 061y4eHns Kopbl
NPUBOAMUT K NPOCTPAHCTBEHHOM CUHXPOHM3ALMU CEMCMUYHOCTU U OAHOBPEMEHHO YCKOPAET UUKANbI ee
nepecTpoiiku B 2 pasa. NogobHoe noBegeHNE PacCMOTPEHHbIX MAapPaMeTPOB, XapPaKTEPHO AR COMKHbIX
HeNIMHEeNHbIX ANHAMUYECKUX CUCTEM, HaXo4AWMXCA Y nopora budpypkaunun. Pagmyc Koppenaumm Takmx
CUCTEM pPEe3KO BO3pacTaeT, YTO NPUBOAUT K MX CUHXPOHM3auuu. B TO Ke BpemA OHM CTaHOBATCA
4ype3BblYaMHO YYBCTBUTE/IbHbI K BHEWHUM BO34encTBMAM. B obenx paccmatpuBaembix obnactax 3T1o
NPOABMUIOCb B CTaTUCTUYECKM 3HAYMMOM POCTE CEMCMMUYECKON aKTUBHOCTU B nepuogbl ux obayyeHumsa.
AKTMBM3aALMA CEACMMUYHOCTM OO/IKHA NPUMBECTM K MOBbLIWEHUIO CKOPOCTU  BbICBOOOXKAEHMA
CeMCMOTEKTOHMYEeCKNX aedopmauunii, BHOCALWMX CBOM BKNag B MNPOLECC KBa3UMAaCcTUYECKOro
aAedopmmnpoBaHMA Kopbl, U MOBAMATb HA €e HanpaKeHHO-AedOopMMpPOBaAHHOE cocToAaHMe. [oaTomy
6blIN U3y4yeHbl  MNPOCTPAHCTBEHHO-BPEMEHHbIE  M3MEHEHMA  CKOPOCTM  CEMCMOTEKTOHUYECKUX
aedopmaunit. OKasanocb, 4To B 06enx nccnemyembix 061acTax B nepnoabl 061y4eHns Kopbl CKOPOCTb
CEMCMOTEKTOHMYECKNX aedopmaumii  3HAaUYUTENIbHO BO3pPacCTaeT 3a CYeT aKTuBM3auuum cnaboi
CEMCMWUYHOCTW, BbI3BAHHOM TPUITEPHbIM BO34EMUCTBMEM 3NEKTPOMArHUTHbIX Mosel. ITO Bbl3blBaeT
AO0MONHUTENbHOE BbICBOOOXKAEHME yNpyrux aedopmaunii, Kotopoe agocturaeT 3-13% oOT npeaenbHom
aAedopmaunmn ropHbix nopoa. ITOT AOCTAaTOYHO CepbesHbli BKAAL B MPOLECC KBa3MMAACTUYECKOro
aedopmmnpoBaHmMAa Kopbl NPUBOAUT K AONONAHUTENIbHOM penakcauum ynpyrux HanpaxeHuin Ha 0.4-1.7
6ap, 4to NpumepHo cooTBeTcTBYeT 1-17% OT cOpoca HanpPsKEHUIM B o4Yarax CUAbHbIX 3eMNETPACEHUN.
O6GHapy)KeHO TaK»Ke, YTO TpuUrrepHoe Bo3aencTeue obaydyeHua usbupatenbHo - Hambonee 3ameTHas
penakcauma ynpyrux HanpsxkeHun Habnogaetca B obnactax ux Hambonbwen KOHUEHTpPauuu. 3T1o, no-
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BUOMMOMY, MOXKET BblTb MCNONb30BaHO A1 MOHUTOPUHIA HANPAXEHHOro COCTOAHUA KOpbl C LeNbio
NPOrHO3a 3eMNeTPACEHUN.

MOJENTNPOBAHUE LUUK/IA ABYOKUCU YTNEPOAA B BUOCPHEPE HA OCHOBE
rMOBANIbHOW NPOCTPAHCTBEHHOW MOAENU

Tapko A.M.
BbluncnntenbHbii ueHTp um. A.A. opoaHuubiHa PAH, MockBsa, Poccua
tarko@maill5.com

MpoBeaeHbl pacyeTbl AMHAMUKKM BrocdepHbIX NPOLECCOB C MOMOLWbIO 106anbHON NPOCTPAHCTBEHHOM
MaTeMaTMYeCcKon MoZenu UuuKkna yrnepoga BblumcantenbHoro ueHTpa PAH. B mogenu npuHATO
pa3bveHne nosepxHOCTM 3eman Ha a4verkn pasmepom 0,5°x0,5° reorpaduyeckort cetkn. Moaenb
ONMCbIBaeT NPOoLECcChbl B TEpMUHaxX 0OMeHa yrnepoLom mexay aTMmochepon, pacTeHUAMMU U TYMYCOM B
Kaxaon aAdelke cywn. [MapHukoBbid 3dpdekt CO, 3apaeTca KAMMATMYECKOWM Moaenbilo obuiein
UMpKRynaumm atmocdepbl U okeaHa. B moaenn 6onee 200 Toicay anddepeHumanbHbiX ypaBHEHWUNA.
MpoBeaeHO MoAenvpoBaHue AuHaMWKM buocdepbl ana nepuoga 1860-2100 r. AHTPOMOreHHbIMU
dbaKTOpamm ABNANUCE UHAYCTPUANbHbIe Bbibpockl CO, B aTmochepy (OT CUraHUsA MCKoMaeMbIX TONAUB),
BblpybKa TpONUYecKnx necos, 3po3na noys. PacyeT AnMHaMUKKM BMochepHbIX NapameTpoB NMOKA3bIBaEeT,
yto K 2060 r. 6yaet poct CO, B atmocdepe A0 3Ha4YeHuMna 1,78 no cpaBHeHuto ¢ 1860 r. n go 2,18 8 2100
r. Hambonbwume mnHAycTpmanbHble roanyHblie Bblibpocbl B 2010 r. 6biam ¢ Tepputopmmn Kutas, CLUA,
Nuaun, Poccun n AnoHun. Mpu stom Kutaii, CLUA AnoHna n NMHaua 6bian CUbHBIMU  BblAEIUTENAMMN
CO,, 1 mano ero nornowanu. ChegoBaTenbHO, U Hanbonbwuii ero poct CO, B aTmocdepe nponcxoamn
OT 3TMX ABYX Hanbonee NpomMbiWNeHHO pa3BuUTbix cTpaH (CLUA, AnoHWKM) 1 aBYyX CTpaH ¢ HanbonbLIMM
HaceneHnem (Kutas, Muaum). B 2010 r. 3Tn cTpaHbl Bblaenmnamn 50% ot Bcex Bbibpocos CO,. Bbibpockl u
nornoweHne CO, B Poccum B 2010 r. 66111 CKOMNEHCMPOBaHbI. [laHHble NpuBeAeHbl Ha PUCYHKe 1.
MpoBeaeHbl pacyeTbl N0 Honee KECTKMM WM afeKBaTHbIM, Yem B MeXnpaBUTeNbCTBEHHOM rpynne
3KCNepToB MO M3MeHeHuto Kammata (MIIUK) kpuTepusam C yyeTom BbIGPOCOB KaXKgoh M3 cTpaH. B
TeyeHne 20-40 neT Hebonbwol cnag BblbpocoB CO, OT pasBUTbIX CTpaH byaeT AONOAHEH BecbMa
CUNbHLIM yBeNMYEeHMEM BbIOPOCOB passuBatowmxca. CnepoBaTenbHO, NPaKTMKa KBOT KMOTCKOro
npoTtokona 6yaet HeadPeKTMBHA, U €AUHCTBEHHbIM BbIXO4OM MO HeAOMYyCTUMOCTU CUAbHOIO POCTa
BbIOPOCOB ABAAETCA CPOYHAA M BecnnaTHaA nepefaya sHepreTMYeckUx TeXHO/IOrMIM Pa3BUBaAOLWMMCSA
CTpaHam.

PaboTa BbinosiHeHa npu noaaepxke POOU (rpaHt Ne 14-01-00308).

BrompxkeT BeigeneHuA u nornoweHnAa CO2 ctpaHamm
HanGonbWwWnMA Bblgenutenam CO2 s 2010 T.

il EBbibpockl CO22010T.
OMornoweHwe COZ 2010 r.
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MOJAENNPOBAHUE TEKTOHUYECKMX NMPOLIECCOB B PAMOHAX NOA3EMHOW
n3o19Uunn BbICOKOAKTUBHBIX PAOAUOAKTUBHbIX OTXO40B

TamapuHos B.H., Mopo3os B.H., KazaH A.W., KonecHukos U.10., TamapuHosa T.A.
Freodunsmueckuim ueHtp PAH, Mocksa, Poccus
victat@wdcb.ru

Mcnonb3oBaHuMe  rnybOKMX  reonornyeckux  gopmaumsax ANA  3aXOPOHEHMA  BbICOKOAKTMBHbIX
paanoakTMBHbIX 0Txoa0B (BAO) BakHellwaa sKonoruyeckas npobnema Poccum asnaetca npeameTom
MHOTOYUCNEHHbIX AUCKYCCUI YYEeHbIX M CNEeunanncToB B 3ToM obnactu. FnaBHasa Tema obcyKaeHus -
BO3MOXHOCTb MPOrHO3MPOBAHUA ECTEeCTBEHHbIX M30NALMOHHbBIX CBOWMCTB TFeO/IOTMYECcKOM cpeabl Ha
nepuog ao 100 Tbic. neT. MogenvposaHue reoAnHaMUYECKUX U TEKTOHUYECKUX NPOLLECCOB U OLLEHKA UX
BO34,eMCTBUA HA COXPAHHOCTb CTPYKTYPHO-TEKTOHNYECKMX B/IOKOB MMEeT OCHOBOMOIaratowee 3Ha4eHne
ana obecneyeHna 6esonacHoCTM 3axopoHeHna BAO B reonornyeckmnx G¢opmaumax.

Hamu paspaboTaHa mMeToa0n0rMa MOAENNPOBAHUA, BKAKOYAIOLWAA Cleayrowme OCHOBHbIe H10KMW.

1 WccnepoBaHWA reonornyecknx OcobeHHOCTEeM CTPOEHUA TEKTOHWYECKMX CEeTeBblX AWMCAOKAUUU U
reogMHaMUYeCcKMX 30H, a TaKXKe Maseo U COBPEMEHHOW CEMCMWYHOCTU, NOCTPOEHUA FeEOMETPUYECKOM
KOMMNbIOTEPHOM MoAenn BAOYHOM CTPYKTYpbl obnacTu.

2 UccnepoBaHua 1 0606LLeHMe JaHHbBIX O ABUKEHUAX B TedeHue nocnegHux 500 n 6onee Tbic. neT, a
TaKXXe COBPEMEHHbIX ABUXKEHUIN 3eMHOM KOPbl, YCTAaHOBAEHHbIX METOAAaMN KOCMUYECKOW reoaesunu.

3 PeKOHCTpyKUMA pacnpegeneHna nonen HanpaxeHnn u pedbopmauui, OUHAMUKU U3MEHEHUA
HanpaxeHuin Ha nepuwog 500 n 6onee TbiC. NET, yYUTbIBAA HEPABHOMEPHOE pacnpeseneHue ynpyrux
CBOWCTB BHYTPU TEKTOHUYECKUX BNOKOB.

4 JKCTpanonaumMa TEKTOHMYECKMX MPOLLECCOB, NPUBOAALLMX K 06PA30BAHUID TEKTOHUYECKUX Pa3/IOMOB
BHYTPU CTPYKTYPHbIX 6/10KOB.

5 PaHXuWpoBaHWE MO CTEMEHM OMNACHOCTU CTPYKTYPHO-TEKTOHMYECKUX 6NOKOB, NPUroAHbIX ANA
nogsemHon nsonaunun BAO B npeagenax panoHa nccnegoBaHui.

Pa3paboTaHHbIV aBTOPaMM KOHEYHO3NEMEHTHbI KOMMNIEKC UCMONb3YeTCa ANA MOLENNPOBAHUA NOoNen
HanpAXXeHU retTeporeHHon 6104YHOM reosornyeckon cpepbl. Hawa uenb 3aknoyaetca B paspaboTke
npoueaypbl peleHUAa MNPOrHO3MPOBAHMA W3MEHEHUW HaMPAXKEHUN B CTPYKTYPHO-TEKTOHUYECKMX
610Kax, NpUroaHbIx ana pasmeuweHma BAO.

OueBMAHO, YTO pe3ybTaTbl MOAENNPOBAHMA HaNPAXKEHUN U aedbopmaumnii A0MKHbI BblTb YTOYHEHbI NPU
HaTyPHbIX HabNOAEHUI B CKBa)XMHAX WM NOA3EMHbIX BblpaboOTKax MOA3EMHON WMCCAen0BaTeIbCKOM
nabopatopun.

[lpyroii cnocob coCTOUT B UCNONb30BAaHUN CMYTHUKOBbLIX HaBUraLMoHHbIX cuctem GPS/T/IOHACC. Ana
sToro 6bln CO34aH reoAMHaMUYECcKUt NONIOHA B paioHe HWMMKHEKAHCKOro maccuBa, rae B TeYeHue
2010-2014 rr. npoBOAM/IUCL WCCNEAOBAHWA, HaAMNpaB/ieHHble Ha peleHue AByX 3aja4y: a) ans
onpeaeneHuns cTteneHn akTUBHOCTM KPYMHbIX TEKTOHMYECKUX HAapyLWeHUN; 6) KOPPEKTUPOBKM rPAaHUYHbIX
YCNIOBUI NPU 3a43aHNUN HANPaBAEHWA AENCTBUA NABHbIX HAMNPAXKEHWUI B BbIMUCANTENbHbBIX MOAENSAX.
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rEOAUMHAMMUYECKUIA MOHUTOPUHT KAK OCHOBA COXPAHEHWA BUOCPEPbLI NPU
3AXOPOHEHUUN PAOUOAKTUBHbIX OTXO40B

TamapuHos B.H., Mopo3oe B.H., Kagpman A.U., KaeaH A.N.
Freodunsmueckuim ueHTp PAH, Mocksa, Poccus
v.tatarinov@gcras.ru

MacwTabHoe pelweHne Npobaembl yaaneHma pagmoakTusHbix otxoaos (PAO) ns 6uochepbl Hayanoch B
nocneaHue rogbl, Korga B poccmmnckom obuiectse cdopmmnpoBanocb NOHMMAHKUeE Toro, 4To 6esonacHocTb
obpauweHma c PAO, ABnAeTca NPUOPUTETHLIM YCNO0BUEM AaNbHENLIErO Pa3BUTMUA SKOHOMMUKWN CTPaAHbI U
npeaoTBPALLEHMA 3arPA3SHEHUA OKpYKatowen cpedbl. B pamKkax peweHua 3Ton GyHOAMEHTANbHOMU
3afaun B npegenax HUMKHEKAHCKOro rpaHUTOMAHOrO maccuBa (KpacHOAPCKU Kpalt), rae naaHupyeTcs
CTPOUTENbLCTBO NepBoro B Poccum obbeKkTa Noa3eMHON M30NAUMKM BbICOKOAKTUBHBIX PAgMOaKTUBHbIX
OTX0A0B B reosiornyeckne dopmaunm b6bin co3gaH reogMHamMMUYecKUin NoAUroH ansa HabnwaeHui 3a
COBPEMEHHbIMU ABUMKEHMAMKU 3emHON Kopbl (CA3K) Ha ocHOBE cCOBpPEMEHHbIX CMYTHUKOBbLIX CUCTEM
GPS/TTOHACC.

MposeaeHHble B 2010-2014 rr. HabaoaeHMA NO3BOMAM MONYYUTb HOBYIO MHPOPMALMIO O perrnme
COBPEMEHHbIX ABUXEHWIM Ha CTblKE KPYNHEMLWMX TEKTOHMYECKUX CTPYKTYp pernoHa - Cubupckon
nnatpopmbl M 3anagHo-Cubupckor nanTbl. 3adMKCMpPOBaAHA aKTUMBU3AUMA U3MEHEHUA AJWH JIMHUWA,
COeAMNHAIOWMNX NYHKTY HabnoaeHu, 3a uHtepsan 2013-2014 rr. go +15 mm/roa, npu cpeaHeroaoBbIxX
3HayeHunAx 5 mm. Hanbonee BepoATHON NPUYMHON aKTUBMU3ALMKN yBENNYEeHUA AanH 6asucos B 2014 .
ABNAETCA UMKAMYECKUM XapaKTep MNPOCTPAHCTBEHHO-BPEMEHHOIO PasBUTMA  reogMHaMUYEeCKUX
OBVXKEHWUIN, Koraa nepmoabl 3aTULWbA CMEHAITCA KOPOTKUMKU NepUogamn MHTEHCUDUKALNKN OBUKEHUI.
Ha npaBobepexHon 4actv p. EHMcen pgaunHbl 6asMCHbIX AMHUI MexXay NyHKTamu HabnoaeHun 3a
nepwuogp 2010 -2013 rr. ykopaumMBanunch, T.€. CYLLECTBOBA/1a TEHAEHUMA K CXHATUIO BEPXHEN YacTu cpeapbl,
a B nesobeperkHOM 4YacTM HaobopoT noytu Bce 6asucbl YANMHWAWUCH, T.e. cpefa WCNbITbIBaNa
pacTaxkeHue. Yepes rog KapTMHA CMeHUNacb abCoNOTHO Ha MPOTUBOMNONONKHYHO.

Takmm 06pa3om, MHCTPYMEHTANbHO [OKa3aHa 3aKOHOMEPHOCTb MOBEAEHMA MNPUIEraloWmx Yactewn
Cubupckort nnatpopmbl M 3anagHo-CUBUMPCKOWM NAWUTBI KaK eAMHbIX 4acTei, UMerowmnx rnybuHHble
CUNOBblEe reoANHAMMUYECKME UCTOYHUKMN. ITOT PaKT ABNAETCA NOATBEPKAEHMEM CYyLLECTBYHOLWEro cpeam
reonoros npepacrasneHna o6 akTMBHOCTM MypaTOBCKOrO pa3iloMa Ha COBPEMEHHOM 3Tane
TEKTOHWYECKOro pasBuTUA permoHa.

MonyyeHHble pe3ynbTaTbl ABAAIOTCA BaXHbIMM ANA MNOHMMAHWUA GyHAAMEHTaNbHbIX OcobeHHoCTeNn
reoAnMHaMUKM PalioHa, HO, B TOXKEe BPeMs, He MOryT 6bITb OCHOBaHMEM A1 KCKOPOCMNENbIX» BbIBOAOB O
reoAnMHaMMUYecKoi OnacHOCTM ANA CYLLecTBYHOLWMX B 3TOM PaMoOHe MNPOMbIW/IEHHbIX O6BHEKTOB, T.K.
cpegHeronosble AedopmaLmm BEPXHEN YACTU 3eMHOM KOPbl HE OTHOCATCA K KAaTEropmMm OMacHbIX.

TEPPUTEHHbIE ®AKTOPbl M HEKOTOPASA 3ABUCUMOCTb MOKA3ATE/IEN KPACHOM
KPOBWU YE/ZIOBEKA

Taymanosa I.E., /lecHuyuli B.B.
Poccuiickan BoeHHO-MeauuuHcKan akagemma, CaHkT-MeTepbypr, Poccua
gulnara-t2007 @yandex.ru

AHOMaNbHble NPOABNAEHUA €CTeCTBEHHOro nepemMeHHOro MarHMTHOro nons 3emnu, BO3Ael7ICTBYF| Ha
MarHMTHOE nosae 4yenoBeka, USMEHAKOT NapPamMeTpbl ero 6MOMarHMTHOro nons.
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MpuKacnuiickas BnaauHa - oaHa M3 rnybovanunx BnagmMH mupa. B 10XKHbIX 4acTaX OHa ONyLeHa HUXKe
YPOBHA MMPOBOro OKeaHa Ha 27m. [Mos1oca NONOXKUTENbHbIX aHOMAINI MAarHMTHOro NosA, ornbatowas ¢
tora MpuKacnuiicKkyo BNaaMHy, XapaKTepusyeTcAa BbICOKOM CNOXKHOCTbO, KakK Mo NPOCTPaHCTBEHHOMY
pa3meLLeHNI0 aHOMAIMA PA3HOro 3HaKa, Tak M NO MHTEHCMBHOCTM aHOManAun, gocturatowen 350-500
HTA.

Llenbio Hawero mccnefoBaHUA ABWAOCb HAMTU CBA3b MeXAY WM3MEHEHMAMM MNOKasaTenel KpacHowm
KPOBW MECTHOIo HaceneHUs U PermoHabHbIMKN reodmUsnyeckumm pakTopamu.

MocKonbKky remornobuH (Hb) coaepxut atom xenesa (62-70% »enesa Haxoautca B Hb sputpountos),
OH MmeeT 60/bLON MArHUTHbIA MOMEHT M NPM MHOMMX NATONOrMYECKMX npoueccax gedopmaums
3PUTPOLIUTOB MOXKET bbITb 06YyCNOBNEHA U3MEHEHUAMM, CBA3AHHbIMM BHYTPUKNETOUYHbIM Hb.

MpW OuUEHKe 3PUTPOLUTAPHbBIX NAPaMeTPOB aBTOMATMYECKOrO aHaIM3a KpoBu y 89% HalumMx NaumeHToB
6b1710 06HAPYKEHO COYeTaHUe reTeporeHHoro MmkpouuTosa (MCV<80), aHn3oumnTo3a (He0A4HOPOAHOCTb
no obvemy sputpoumtos) (RDW>15) u cHuKeHua nokasatenen MCHC (cpeaHelt KOHUeHTpauum
remorn06mMHa B 3pUTPOLUTAX), YTO XapaKTepHO ANA reMornobmMHonaTui.

Mpn nccnefoBaHUM 3PUTPOLMUTOB HA CKAHUPYIOLWLEM 3/1EKTPOHHOM MMKPOCKOMNe Oblan 0BHapyKeHbl
MULLIEHEBUAHbIE 3pUTpounTbl A0 14% n Gonee B nosne 3peHus (B Hopme He npeBblwaloT 4%), yuTo
XapaKTepHO TaKKe remornobmHonaTnsam.

XapaKtepHblit ana Takoro coctoaHuA HbF n HopmanbHbii HbA cuHTE3MpyloTcA OAHUMKU U TeMU Ke
Hopmob6aacTamu. 3TO NO3BOAET CAENATb BbIBOL, O TOM, YTO Mepexos OT cMHTe3a oaHoro Bnga Hb Ha
APYrov He 03Ha4yaeT CMeHbl TUNOB 3PUTPON033a, 3, BEPOATHEE BCErO, 3aBUCUT OT aKTUBALMKU OLHUX U
YaCTUYHOW penpeccumn Apyrnx reHHbIX T0KYCOB.

MO MHOrOYMCNEHHbIM IUTEPATYPHbIM AAHHbIM, NOXOXas KapTMHA KPOBM BCTPEYaeTCa cpean Hapoaos,
nocensaowmnx nobeperkbe CpeAn3eMHOro MOpPA, a TaKXKe B HU3MEHHbIX palioHax AsepbanakaHa. Y
Hapogos HOxHoOM EBponbl, CeBepHoit Adpwuku, HOxHOM u HOro-BoctouHOM A3MM pacnpoCTpaHEHbI
pasnunyHble ¢opmbl remornobuHonaTuii. MHaye wuX Ha3bIBAlOT CPEeAN3EMHOMOPCKON aHeMUEN,
Tanaccemuel (rpeu. talassa — mope).

Mo Halwemy MHeHUto 3abosieBaHME PAcNPOCTPAHEHO B FEOCUHKANHANbHbIX 0bnacTax.

HOBbIE PE3Y/IbTATbI B UCC/IEAOBAHUN MPOCTPAHCTBEHHOW CE3OHHOW
ANHAMMUKUN CO, B ATMOCPEPE C MOMOLLIbIO MOAENU TNMOBAJ/IbHOIO LUK/A
YINEPOAA B BUOCPEPE

Tapko A.M.%, Ycamiok B. B.
! BbluncanTenbHbIi ueHTp um. A.A. lopogHunubiHa PAH, Mocksa, Poccua
>CnewmanusnpoBaHHbli y4eBHO-HayuHbI LeHTp MY um. M.B. SlomoHocosa, Mocksa, Poccus
tarko@maill5.com, usatyuk@paragon-software.com

Pa3spaboTaHa npocTpaHCTBEHHAsA MoAenb rnobanbHOro 6MOreoXMMmUYECcKoro LMKAa yrneposa ¢ y4eTom
Ce30HHOM gMHaMUKWN. MpoCcTpaHCTBEHHOE paspelleHne moaenn 4°x5°, BpemeHHoe paspelweHne 1 cyTKu.
Mogenb wucnonb3oBaHa ANA U3YYEHUA BAUAHUA KAMMATUYECKUX MapameTpoB WU NPOAYKLMOHHbIX
npoueccos B 6MoTe CywM Ha Ce30HHOE M3MeHeHue coaeprkaHua CO, B aTmocdepe, CBA3aHHOE C
OYHKLMOHUPOBAHMEM HAa3eMHOM PACTUTENIbHOCTW.

O6bI4YHO NpY aHaNU3e Ce30HHON AMHAMUKKN KOoHLeHTpauuto CO, B aTmochepe ycpeaHAT No WUPOoTe, U
CPaBHUBAIOT 3TU KPUBbIE HA Pa3HbIX LUMPOTaX.

B paHHOM paboTe aBTOpbl MCCAefOBanM MNPOCTPAHCTBEHHYK CTPYKTYPY CE30HHbIX KonebaHui
atmocoepHoro CO,, 1 BNepBble 06HAPYKMUAM HaiMYMe B HEM NPOCTPAHCTBEHHbIX NATTEPHOB, UMEOLLUX
OrpaHMYEHHYI NPOTAXEHHOCTb NO WKPOTe U aoarote. BoigeneHbl 6 TakMx NaTTepHoB: Hag Cubupbto,
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CesepHoM Amepukoin, AmasoHuel, UeHTpanbHon Adpukoi, MHaookMTaem n CeBepHoi ABCTpanuen —
NHpoHe3unen:
3HaueHue MUHUMANBHOI koHUEeHTpauwn CO2

T T T
150 Bl -E0

MaTTepHbl NPOABAAIOTCA KaK 06/1acTM NOKa/NbHOTO MOHWMMKEHMA KoHueTpaumum CO, Ha ¢oHe obuwein
ANHAMUKM, OHW CYLLECTBYIOT AO0CTAaTOYHO A0Nr0 (40 HECKONbKUX MecAueB). BennunmHa NoHUKeHus,
pa3mMepbl, BpeMa U AAUTENbHOCTb CYLL,EeCTBOBAaHUA NATTEPHOB 3aBUCAT OT K/JAMMATUMUYECKOTO peXknma U
BapbMpPYHOTCA B pasHble roapl. PasHunua KoHueHTpaumin CO, B LLEHTPE M Ha Kpato NaTTepHOB COCTaBAAET
0.5 ppm u 6onee. NMpouncxoxkaeHNe U AMHaAMMUKa NaTTePHOB CBA3aHbI C NPOAYKLUNOHHbIMM NPoLEeccamm B
3KOCMCTEMAX CYLIN U C ABUMKEHNEM BO3AYLWHbIX Macc.

BennumHa noHMKeHUs KoHueHTpauuu CO, BHYTPM NaTTEPHOB U MUX NPOCTPAHCTBEHHbIE Pa3Mepbl MOTyT
6biTb MCNO/Ib30BaHbl A/1A KAyeCTBEHHOW W KOJMYECTBEHHOM OUEHKM MPOAYKLMOHHOINo npolecca
PacTUTENIbHOCTU JIOKANIbHbIX 3KOCUCTEM. Hannume naTTepHOB MOMKET ObiTb ONpeaeneHo C NOMOLLbHO
COBPEMEHHOro U3mepuTenbHoro o6opya0BaHUA, OAHAKO AOCTAaTOYHOE ANA 3TOr0 KONMYECTBO CTaHUMM
MOHWUTOPMHIA CeMYac MMeeTCs TONIbKO Ha TeppuTopun CeBepHO AMEPUKM.

PaboTa BbinosiHeHa npu noaaepx ke POOU (rpanHt Ne 14-01-00308).

Bpems Habniogexns nokansHoro muHumyma CO2
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OLEHKA NOCNEACTBUIA NPOABNEHMUA ONACHbIX FTEO/IOMMYECKUX
N TEOKPUOJIOTMYECKUX NMPOLIECCOB

YecHokoea U.B.%, Cepzeee /1.0.°
1l/IHCTMTyT BOAHbIX Nnpobnem PAH, Mocksa, Poccua
2l/IHCTMTyT reoskonorun um. E.M. Cepreesa PAH, MockBa, Poccua
ichesn@rambler.ru, sergueevdo@mail.ru

AHanM3 COBPEMEHHON CUTyaunn B MUpe, BbINOAHEHHbIN 3KkcnepTamn Komuccum OOH no yctoiunsomy
Pa3BUTUIO MOKasan, 4YTO OnacHble MPUPOAHbIe (FeoNorMYyeckMe U reoKpPMONOrMyeckue) npoLecchl
HAaHOCAT OrPOMHbIA 3KOHOMMUYECKUI yuiepb 3KOHOMMKE WM COCTOAHWUIO OKpy:Katowen cpeapl. Ha
Tepputopumn Poccuiickor depepaumm B CpeAHEM 3a rof npoucxoguT oKosio 250 cobbituit
Yype3BblYaMHOIO XapakTepa, CPegHEMHOroNeTHUI yuwepb OT KOTOopbIX COCTaBAAeT okono 15 mapa.
[O0NNApOB.

YcunuBatouleecs nNposiB/AieHME ONacHbIX NPUPOAHbLIX MNPOLLECCOB  ONpeaenseTcd ecTecTBEHHO-
NPUPOAHbLIMU U COLMANBHO-3KOHOMUYECKMMU NPUYMHAMM, CPEAUN KOTOPbIX BblAeNatoTcA cneayome: 1)
OCBOEHME HOBbIX TEPPUTOPUI, KOTOPblE pPaHee CYMTAAUCb MaNOMPUrOAHbIMU AN MPOXKMBAHMA U
pa3BUTUA M3-3a MOBbILWIEHHOW BEPOATHOCTM MPOABAEHWUA OMACHbIX MPUPOAHbLIX (FrEOKPUONOTNYECKNX)
npoueccos; 2) pasBuTMe crneunudryeckoro KOMMAeKca OMacHbIX MPUPOAHO-TEXHOTEHHbIX MPOLLECCOB,
NPOBOLMPYEMbIX YENOBEYECKON AeATeNbHOCTbIO; 3) OWMOKM M NpocYeTbl B cTpaTernm obecneyeHus
6e30MacHOCTN B pernoHax. YMeHblleHWe YNCNEeHHOCTU HaceNeHma U cnaj Npou3BOACTBa, OCOBEHHO B
30HAX 3KCTPEMA/IbHbIX YCI0BUIA, YTO B/ieYeT 3a COHBOMN CHUMKEHME PacX0A0B Ha 3alMTHbIE MepPonpPUATUSA

(1).
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Pa3BuTMe NpPOABAEHWUA OMNaCHbIX MPUPOAHbLIX NPOLECCOB MPUHOCAT M OrPOMHbIE COLMaNbHbIe MOTEPMU.
Takne cobbiTnA (KaTacTpodbl) MOryT CYLLECTBEHHO MEHATb 3KOHOMMWYECKYIO reorpaduio obLIMpPHbIX
PermoHOB, HapywaTb CTPYKTYpy HaceneHua, BAWATb HA  MACCOBYIO MNCUXONOTUIO  NIOAEN,
[ecTabnunnsnposaTb COLMANBHO-NONTUYECKME MPOLLECCHI B PErMOHax. B oTanumMe oT 3KOHOMUYECKUX
coumanbHble N NONUTUYECKME NOCNeACTBMA COXPAHAIOTCA B TEYEHME ANNTE/IbHOTO BPEMEHM.

Llenbio Hawmx nccnenoBaHU ABNAETCA MU3YYeHMEe, aHaANM3 M KOMMJIEKCHAA OLUEHKa TeppuTopuu AnA
MHPOPMaLMOHHOro obecneyeHMa OT ONACHbIX NPUPOAHBIX NPOLLECCOB, A1 ee YCTOMYMBOro Pa3BUTUA U
ana GopMMpPOBaAHNA COLMANBHO-IKOHOMNYECKOM NONUTUKN B KOHKPETHbIX PerMoHax
MeTofonorMyeckolt oCHoBOM pPaboT ABAAIOTCA TeOpeTUYecKMe TPyAbl OTEYEeCTBEHHbIX U 3apyberKHbIX
nuccnepoBatene Mo BOMPOCAM B3aMMOAENCTBUA Npupoabl M obuwiectsa, reosornn, Cemcmonoruu,
WHXXEHEepPHOM reoNiornn, reoKpMoNorMn M PaUMOHANbHOTO WMCMNONb30BAaHMA U OXPaHbl MPUPOAHbIX
pecypcoB(2). MeToauKa wccnefoBaHUI 3aKNOYAETCA B COYETAHWW TPAAMLMOHHBIX TE0N0rMYEeCcKMX
MeToA08B (CpaBHUTENbHbIN, UCTOPUYECKUM, KapTorpapuueckuin) ¢ meTofamm CUCTEMHOTO aHanu3a,
reorpadpuyeckumn  (TMC), sKoHOMMYeCKMMM (pacyeT ywepboB Ha MaKpPO- M MUKPOYPOBHSAX,
MaTeMaTUKO-CTaTUCTUYECKUIN) U COLLUOIOTMYECKUMU (MHTEPBbBIO, aHKETUPOBAHWE U Ap.).

Bonpoc 3awuTtbl Atogein, BbipaboTKa HOBOM COLMANBbHO-IKOHOMMUYECKON MONUTUKM (OQHUM U3 BarKHbIX
3N1EeMEHTOB KOTOPOI ABNAETCA CTPaXx0BaHWeE), BCe HacTonuMBee TpebyoT MCNONb30BaTb BECb NOTEHLMAN,
HAaKOM/MIEHHbIA YYE€HbIMM W NPAKTMKAMW B pasHbiX CTpaHax. OCHOBbIBAACb Ha aHa/nM3e peanbHOMU
3KOHOMMYECKOM CUTyauuM M 3aKOHOMEPHOCTAX Pa3BUTMA W MPOTEKAHUA OMACHbIX MPUPOAHbIX WU
NPUPOAHO-TEXHOTEHHbIX MPOLLECCOB Ha Tepputopum POCCMM, MOXKHO C AOCTAaTOMHbIM OCHOBAHWEM
YTBEP)KAATb, YTO OAHMM M3 3/1IEMEHTOB NEepexona CTPaHbl B PbIHOK ABAAETCA TaKaa 3KOHOMWYECKasn
KaTeropua, KakK CTpaxoBaHue. [locpeacTBOM CTPaxoBaHMA 4Yesl0BEYEeCTBO CNOCOOGHO 4YacCTUYHO
peann3oBaTb OAHY M3 CaMbIX BaKHeMWMUX cBOWMX noTpebHocTen - noTpebHOCTb B 6He3omacHoOCTW.
BnaropapA cTpaxoBaHMIO CHUXKAETCA CTeMNeHb Hallen 3aBUCMMOCTM OT CTUXMIMHBbIX 6eACTBMIA, OT CBOUX U
Yy»KUX OWMBOK, OT pa3HOro poaa ONacHOCTEN U CAy4YaliHOCTEN.

PaboTa BbInONHAETCA NpU Noaaep ke rpaHta POOUN 13-05-00462.

Nunteparypa

1. Stability of life on earth: principal subject of scientific research in the 21st century /K. Kondratyev, K.
Losev, M. Ananicheva, |. Chesnokova. Praxis Publishing Ltd, Chicheser,UK, 2004

2. Ceprees [A.0., YecHokoBa W.B. TMpobnembl OLEHKM YCTOMYMBOIO Pa3BUTUA TeppPUTOPUM
Kpuonuto3oHbl // Feoakonorus, M.: Hayka, 2014, N2, ¢.127-131.

OBHAPYEHME BO3MOHOCTU HACTYMNJIEHUA KATACTPO®UYECKUX AB/IEHUIA

LlabyHesuy A.B., lllabyHesuy B.U.
BHUNSM, MockBa, Poccua
Viktor-tien@yandex.ru

M3BecTHa MmeToAMKA oOnNpeaeneHus HanpaKeHWi nepes, TPEWMHAMU B 3/EeMEHTax KOHCTPYKLUW,
3aK/1I04AOLW,AACA B TOM, YTO OCBELLAIOT NOBEPXHOCTb KOTEPEHTHbIM U3/TyYEHNEM A0 NOSAHOM BEANYUHDI
Harpysku, NO3TanHO OAHOBPEMEHHO HArpy»KatT 3/1€MEHT, 3anuCbiBalOT Ha KaXAOM M3 3Tanos
OBYX3KCNO3ULMOHHbIE TONI0rPaMMbl BO BCTPEYHbIX NMy4Kax A/1A NOBEPXHOCTU 3/1eMeHTa B 30HE BEPLUMHDI
TPELMHbl U PErncTpmpyoT UMHTepdEepeHUMOHHbIE KapTUHbI, MO NMapameTpam KOTOPbIX PacCYUTbIBAOT
HanpsaMeHue nepea TpewmHom [1].

MN3BecTeH TaKkKe cnocob ob6HapyXeHWs BO3MOMKHOCTM HACTYNAEHUA KaTacTPOPUUECKUX ABNEHUN,
BK/IIOYAIOLLNI M3MepPEHNE MapameTpa reopm3nyYecKkoro noas B KOHTPOIMPYEMOM pPalioHe U CyXAaeHue
Mo NONYYEHHbIM AAHHbIM O BO3MOXHOCTWM HACTYNNEHUA KaTacTpoPUUECKMX ABAEHWUI, OTAMYAtOWMIACA
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TeM, YTO U3MEpPEHUS NPOBOAAT HEMNPepbIBHO, BbISBAAIOT KonebaHna M3mepaemoro napameTpa v npu
ObOHapyXeHMN CcUHYycoMAanbHbiX KonebaHWi BO3pacTaloOWeN 4YacToTbl, MMeWMX amnauTyay,
CTAaTUCTUYECKU AOCTOBEPHO OTAMYAIOLLYOCA OT GOHOBOM A1A KOHTPOAMPYEMOrO palioHa M nepuog ot
100 go 1000000 ceKkyHA, CyAAT O HAIMYMN BO3MOMKHOCTU HACTYN/IEHUA KaTacTpopmueckmx asneHnii [2].
Mpeanaraetca K pacCMOTPEHUIO CNOCOO 0OHapYXKeHUA BO3MOXKHOCTU HACTYNAEHUA KaTacTpopuyecKknx
ABNIEHMIN, OCHOBAHHbIN Ha NpoBeAeHUU AnddepeHUNanbHON MHTEPDEPOMETPUN NOBEPXHOCTU 3EMN.
Mpyn 3TOM NPUMEHSAETCA MEXKBUTKOBAA MHTePdEPOMETPMA MO Nape KOMMAEKCHbIX PagMON0KALLMOHHbIX
nsobpaxkennn (KPJIM), nonyyYeHHbIX HA pasgeneHHbiX MO BPEeMEeHM BUTKAX M  0OpasyroLmnx
nHTepdepeHUMOHHYO napy. 3anucb napbl KPJIN npounssogutca B cOOTBETCTBUM C Pa3zamMm NPUANBHDIX
Bo3aenctenin JlyHol n ConHua [3]. Janee npoBoguTca cpaBHeHWe AnddepeHuManbHbiX KapTUH C
3TaNOHHbIMU NHTEPDEPOMETPUYECKMMU KapTUHAMK. Mpu 0OHAPYKEHUN 3HAYUTENbHbBIX OT/IMYUIA ITUX
KapTMH NPOM3BOANTCA pacyeT NapameTpoB HanpsxKeHHo-aebopmmpoBaHHoro coctoaHua (HAC) 3emHoin
KOpPbl M OLLEHKY ONACHOCTM €€ NOBPEKLEHNN.

OueHKy O0MacHOCTM NOBPEXAEHWN, B MNEpBOM MNPUOAUNKEHUMU, MOXKHO NPOU3BOAUTb, Hanpumep,
cneayrowmm obpasom. Mo BoccTaHOBNAEHHbIM € auddepeHUnanbHbIX KapTUH UHTepdeporpammam
M3MEHEHMN HOPMaNbHbIX KOMMOHEHT BEKTOPOB MNepemMeLLeHN NOBEPXHOCTM 3eM/IN  MOXKHO
onpeaenuTb, HaNpPUMep, BENMUYNHbI U3MEHEHWNI U3TMOHbBIX COCTABAAIOLWMX HanpsxKeHun (aepopmaumin)
Y BEPLWMH TPEewWwmH B 3eMHOM KOope U Janee HaxoAuTb MaKCUMMasibHble BENMUYMHbI HanpPsrKeHWUM
(nedopmaunin) B6MM3N OedEKTOB KaK CYMMY HOMMUHA/bHbIX MX BEAMYMH U BEAUYUH WU3MEHEHUN
MaKCUMaNbHbIX JIOKaNbHbIX N3rnMbHbIX COCTaBAAOLWMX HaNPsAXKEHWU (nedopmaunit),
3KCTPaNoO/IMPOBAHHbLIX MO BEANYMHAM COOTBETCTBYHOLWMX WM, Hanpumep, NapameTpPoB HarpyxeHus
3eMHOIN Kopbl. M pganee cpaBHMBaATb MOJlyY4E€HHble MAKCMMasbHble BeaU4YMHbl napametpos HAC c
A0MNYCTUMbIMW 3HaYeHuaMuU [4].

Nunteparypa

1. V.l. Shabunevich Local stress state definition of structural elements using holographic
interferometry/ Nondestr. Test. Eval., 1995, vol. 12, pp. 211-218.

2. A3posHy, 3.A., XaputoHos A.C., AHnuKuit U.H. Cnocob obHapyKeHna BO3IMOMXKHOCTM HACTYNNeHUA
KaTacTpodumyeckux agneHni. MateHt PO Ne2030769, 1995.

3. WabyHesny A.B., WabyHesny B.U. Cnocob oO6HapyKeHWs BO3MOXKHOCTM HACTyNAeHuA

KaTacTtpodumyeckux asneHni. MateHt PO Ne 2520167, 2014.
4. WabyHesuny B.U. Cnocob oueHKM onacHocTM AedekToB Tpybonposoaa. MaTeHT PO No2172929,
1998.

BIMAHUE TPAOUEHTA MATHUTHOIO NONA B AHOMAJIbHOW 30HE AKTUBHOIO
FTEONOTNMYECKOIO PA3/IOMA HA NOKA3SATENU
INEKTPOSHUEDANNOTPAMMbI YHENNOBEKA

Liumoe A.B.%, Mo6avenko C.B.., Cokonoe M.B.
'HauuoHanbHbIM MccnefoBaTeNbCKMI TOMCKWMIT rocyAapCcTBEHHbIN yHMBEpCUTET, ToMcK, Poccus
2FopHo—AnTa1‘/’|cr<vu‘/’| rocyAapcTBeHHbIN yHUBepcuTeT, FopHO-AnTalicK, Poccus
savl03@yandex.ru

B HacToAuwee Bpema o06LUEeNPU3HAHHO, YTO MarHUTHble MO/A OKpYyXKalowen cpeabl ABAAOTCA

3KONOTrMYecKMM  GaKTOpomM, B  3HAUUTENbHOW  CTeNeHW  onpedensAlwum  ONTUManbHoe

OYHKUMOHNPOBAHUNE KUBbIX CUCTEM, B TOM YMC/IE OPraHU3Ma YenoBeKa. YCTaHOB/EHO, YTo GAyKTyaumm

($OHOBBIX MArHWUTHbIX NOJIel, BO3HMKAlOWME B NEPMOAbl MarHUTHbIX 6ypb, NMM60 Bbi3BaHHbIE TEM WU

WHbIM TEXHOTE€HHbIM areHTOM WM MPOABAAIOWMECA B MECTaX aKTUBHbIX F€0N0MMYEecKMX Pa3oMOoB
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ABNAIOTCA NPUYMHOM BblpaXKEHHbIX HapyweHUin GyHKUMOHMPOBAHUA OCHOBHbIX PEryiATOPHbIX CUCTEM
OpraHM3ma 4YenoBeKa, TaKMX KaK HepBHAA WU CepAedyHO-COCYyAMCTaA CMCTema, 4YTo, B CBOK o4epenb,
MOET NMPUBOAUTL K CHUMKEHUIO PE3UCTEHTHOCTU OpraHM3ma K pas3nyHbiM 3abonesaHuAm. B cBasm ¢
3TUM, 6bII0 OPraHM30BaHO U NPOBEAEHO SKCNEPUMEHTANbHOE UCCNef0BaHNE ANHAMUKM NOKa3aTenemn
OYHKUMOHANbHOrO COCTOAHMA MO3ra Ye/NioBEKAa B €CTECTBEHHbIX YC/IOBUAX B 30HE aKTUBHOIO
reonormyeckoro pasnoma. B npepenax pasnoma 6bina obHapyKeHa CUMAbHOTPaAMEHTHAA MarHUTHaA
aHOMaNMA, CBA3aHHAA C BbIXOAOM rHeicoB. [laHHaa 30Ha Oblna obHapy)KeHa B 3NULEHTPE MOLLHOrO
3emneTtpacenus (7.5 6anna no wkane Puxtepa) 2003 roga B OKpecTHOCTU nocenka benbtup (FopHbIl
AnTan).

[nAa onpepeneHva U3MEHEHUA XAPaKTEPUCTUK 3SNEKTPUYECKOW aAKTMBHOCTM TOJIOBHOTO MO3ra
NCNONb30BaNCA 3NeKTpoaHUedanorpabmyecknii komnnekc ”"dHuedanaH-33MP -19/26, nossonsowmii
NPOBOAWUTL MOHUTOPUHI MapameTpoB 3/eKTposHuedanorpammbl (33) B aBTOHOMHOM pexume ¢
3aMUCbl0 [aHHbIX Ha KapTy MaMATM NpW MNONAHOM cBoboAe KM3HEAKTUBHOCTU 4YenoBeKa B /t0ObIX
YCNOBUAX €70 pasmeLLeHus.

AHanNM3 NONyYEeHHbIX AAHHbIX NO AMHAMUKE M3MEHEHMA CMNEKTPaNbHOM MOLWLHOCTM B MUCCAeayemblX
YacTOTHbIX Anana3oHax 33 No3BONAET 3aMETUTb HaZlMuMe CNeayHOLLNX 3aKOHOMepHOCTeN. B nHTepBan
BPEMEHM COOTBETCTBYIOWMI NpebbiBaHUIO BOJIOHTEPOB B 30HE MArHUTHOM QAHOMAAWUKU, MPOUCXOAUT
3HauYMMoe yBeMYeHNe 3HaYEHUM CMEKTPAIbHOM MOLLLHOCTU.

Kpome TOro, mMoXHO OTMETUTb PAA, 3aKOHOMEPHOCTEeM, CBA3aHHbIX C OCOOEHHOCTAMM OTKAMKA Ha
aHOMa/bHblEe XapPaKTEPUCTUKM MArHUTHOTO MOJAA 1IEBOTO M NPABOro MOJYWAPU TONOBHOIO MO3ra, a Tak
e COo cneundpuKom CUHXPOHM3ALMM aKTUBHOCTM B TECTUPYEMbIX AMana3oHax. [JaHHble peaKkLunm oT4acTu
CXO4HbI C pe3ynbTaTaMn peakuuii Ha MarHuUTHble Bypu, NnpeacTasneHHbIMK B paboTax. MoaobHbIN TMN
MmoanduKaumi PyHKUMOHANBHOTO COCTOAHMA MO3ra Yes0BEeKa, BEPOATHO, MOXKHO OnpefenvTb Kak
Hecneunduyeckana OpUeHTALMOHHAA PeaKkuMA Ha BHELWHNIN CTUMYA, HENAEHTUDULMPYEMDBIN CUCTEMAMM
CEHCOPHOM MHAMKALMWU, HO OAHO3HAYHO BOCMPUHMMAEMbIA OpraHM3mom. [aHHOe npeanonoXKeHue
COOTBETCTBYET KOHLENTYa/IbHbIM NPeACTaBAEHUAM O CTOXaCTUYECKON AeTeEPMUHALUM BUOPUTMUYECKUX
NpoOLEeccoB perynauuMmM KOHTYPOB YMNPaBAEHWA B  KUBbIX CUCTEMAX BHEWHUMM  daKTopamu
renmoreodusnyeckon Nnpmpoabl.

B uenom, nonyyeHHble pe3ynbTaTbl NO3BOMAKT KOHCTAaTUPOBATb, YTO NPU NONALAHUN YENOBEKA B 30HY C
aHOMaNbHbIM FPAANEHTOM MArHUTHOrO NOAA Yy Hero HabaAaeTca 3Ha4YMMOe NOBbIWEHUE AMMNIUTYAHbIX
3HayeHu 33l (B 2 - 3,5 pasa OTHOCUTENbHO (GOHOBOMO YPOBHS) A/A OCHOBHbIX QYHKLMOHANbHbIX
YaCTOTHbIX AMana3oHoB (a, A). Mpy 3TOM BOJIOHTEP HE UCMbITbIBAET HUKAKUX CYOBEKTUBHDBIX OLLYLLLEHUN.
Mpw BbIXOAE U3 30HbI Yepe3 HEKOTOPOE BPEMSA NMOKa3aTe/IM BO3BPALLAOTCA HA UCXOLHbIN YPOBEHD.
Takmm o06pasom, BbIfBAEHA WHAYLMPOBAHHAA peakuuMa B AWMHAMUKE MNapamMeTpoB 3/1EKTPUYECKON
aKTMBHOCTM MO3ra 4esioBeKa MNpuM HEenocpeacTBEHHOM  BAUMAHWW  AHOMAJIbHOTO FPaAMEHTHOrO
MarHMTHOrO NO/A 30Hbl aKTMBHOIO FE00TMYECKOro Pa3/IoMa.

KOMN/IEKCHOE U3YYEHME BNUAHUA 3EMNETPACEHMIA HA 340POBbE HACE/IEHUA
(HA NPUMEPE PECNYB/IUKU ANTAMN)

llumos A.B.
FopHO-ANTaCKNIM rocyaapcTBEHHbIN yHUBepcuTeT, FopHO-AnTalick, Poccua
savl03@yandex.ru

B pesynbTaTe aHanuMsa 60blIMX MACCMBOB r€0/IOFMYECKUX, re0PUIMYECKMX U MEANLMHCKUX AaHHbIX
6b1N0 BbIABAEHDI C/leAYIOLLNE 3aKOHOMEPHOCTMU.

1. MMpoucxogawan B HacTosWee Bpems aKTMBM3aUMA CEeMCMMYECKMX MNPOLECCOB Ha TeppuTopum
fopHOro AnTtaa OKasblBaeT CYLWECTBEHHOE BAUSIHUE Ha 340p0OBbe HaceneHua fopHoro Antasn, ocobeHHo
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NPOXUBAOLWMX B paloHe annueHTpa Yymckoro semnetTpaceHums.
2. B pesynbTaTe  NpoBEeAEHHOrO0  aHanM3a  reosIoro-reoPU3NYEeCcKMX  XapaKTepUCTMK Mo

aAMUHUCTPATUBHBIM palloHam Pecnybamkn Antaii n 3aboneBaemMoCcTU 4eTCKOro HaceneHua BblABAEHO
yBennyeHne KoadpdumumeHTa Koppenauumn mexay HUMn, ocobeHHo B 2003 r., Korga npousowwno Yyinckoe
3emneTpsceHue.

3. B pe3synbTaTe GaKTOPHOro aHa/M3a BbifBAEHO ciedylowmx ¢akTopoB Ha 3aboneBaHUA: UHTPY3NUK -
BPOXAEHHbIE aHOMAIMW, BONE3HU KOXKM U NOAKOXKHOMW KNeTYaTKKU; paflOHOBbIE, MarHUTHblE aHOMANNN -
60/1€3HM KPOBM U KPOBETBOPHbLIX OpraHoB, 60ne3HM OpraHOB AbixaHWA, 6ONE3HWU rNa3; reoxMmma u
3NEeKTPOMarHUTHbIe Npouecchbl - 601e3HM OPraHoOB NULEBAPEHUA.

4. B pesynbtate aHa/nu3a BbI3OBOB CKOpoM nomouwm 3a 2002-2003 rr. BbiABAEHO, YTO B Mepuos,
OCHOBHOIO TO/IYKA YBENMYMAOCH KOJIMYECTBO BbI30OBOB MO NOBOAY OHOCTPEHWMA TMNEPTOHUYECKOM
60n1e3HM: Nocne rNaBHOrO 3eMETPACEHUA Pe3KO YBENMYMBAETCA YUCNO NALMEHTOB C MOBbIWEHHbIM
apTepuanbHbIM AaBAEHUEM, TMNEPTOHNUYECKUMU KPU3aMUM, MHCYNbTaMK U MHPAPKTOM MUOKapAa.

5. Mocne YylicKoro semneTpAaceHmns 3HaYMMO YBEAMYNAACh KOPPENALUA BbI3OBOB CKOPON MOMOLLM C
BHEWHMMU paKTopamm, 0cobeHHO ¢ meTeonapameTpamun U rennoreoPpusnyeckMmm XxapaKkTepUCTUKAMMU.
370 ocobeHHOCTb 0b6A3aHa Ype3MepHOMY HaMPAXKEHWIO OpraHM3Ma M3-3a CTpecca, CBA3AHHOTO C
3emneTpsaceHMeM. TaKoe Hanps)KeHuMe CHUXKAeT afanTauMoHHble BO3MOMKHOCTM OpraHusma, B
pe3ynbTaTe Yero OH OCTpee pearnpyeT Ha BO34ENCTBME MHbIX NPUPOAHbIX GAKTOPOB, B TOM YMCAE U HA
reoOMarHMTHble BO3MYLLEHUA.

6. Ceicmmyecknii aKTOp CYLLECTBEHHO BAMAET HA COCTOAHWE 340pO0BbA, 0COHBeHHO 60nbHOrO
yenoseka. Ero opraHmam ¢ 6MONOrMYECKOM TOYKN 3PEHMA HAXOAUTCA B HEYCTOMYMBOM COCTOSHUW. Mpwm
3ToM nwbon ctumyn (MuKpodnopa, NCUXMYECKUn cTpecc, 6onb M Ap.) B COCTOAHUM BbI3BaTb
AEKOMMNEHCaLMI0 3alUUTHBIX U NPUCNOCOBUTENbHBIX MEXaHM3MOB W MPUBECTU K HebnaronpuATHOMY
TEYEHMUIO.

7. AHanu3 M3MEeHeHWI, NPOUCXOZALLMX B 3eMHOM Kope M aTmocdepe B pesynbtate NOAFOTOBKM U
NPOTEKaHMA CEMCMUYECKUX COOBITUIN MO3BOANAM NPEANOKUTL eAMHbIN MEXaHM3M B3aMMOCBA3N MeXKay
PasnMYHBIMKM  Npoueccamn, MNPOUCXOAAWMMM B 3TO BpemA. ITOT MexaHu3m npegnonaraet
CYLWLeCTBEHHOE B/MAHME MNOAFOTOBKM W AMHAMUKUA CEACMMYECKMX COObITUIA Ha XapaKTepUCTUKM
Pa3/IMYHbIX TEOJIOTUYECKMX, TFEeOXMMMUYECKMX U TreoPU3nYecKMx NpouLeccoB, MNPOTEKAIOWMX Ha
TEPPUTOPUM, A TAKXKe WX CYLEeCTBEHHOE B/IMAHME HA 340POBbE HACeNeHMA B nepuos, NoAroTOBKM
KPYMHbIX CEMCMUYECKMX COOBITUN.

YuntbiBan BblleCKa3aHHOEe, HEOBXOAMMO M3yyaTb YeNOBEKA, KaK OMONOTMYECKYHd CUCTEMY, aKTUBHO
pearnpyroLLyto Ha NPOLECCHl PA3/IMYHON NEPUOANYHOCTM (B TOM YMCIE U HA FeONOrMYecKne), KoTopasn
npossnsetTcA B €60AX PYHKUMOHMPOBAHMA Pa3/IMYHLIX CUCTEM OpPraHM3ma npu NPOABAEHUU ITUX
SHAOOTEHHbIX NEepUoAMYHOCTEN. YuuTbiBada, UTO BHELWHAA NepuoaM3auma NpoueccoB 3agaeT
nepnoamsaumio reodusnyeckmMx NpoLLeccoB, TO AKTUBM3ALMA reosoro-reopmsmyecknx nNpoueccos Ha
3emne, Kak OTKAMK Ha BHELWHWEe BO34EWUCTBMA MNO3BONAET HE TONbKO BbIABUTb XapaKTEPUCTUKM
3a6021€BaemMOCT, HO U HA OCHOBE HUMX BblpaboTaTb pekomeHAauMn AnA NPOPUNAKTUKM HEraTUBHbIX

NocneAcTBUIM BblABNEHHbIX 3AKOHOMEPHOCTEN.
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AKTUBHbIE FTEO/1IOTMYECKUE PA3/1IOMbI U UX BIMAHUE HA CEPAEYHO-
COCYAUCTYIO AEATENIbHOCTb YE/IOBEKA

Lumos A.B.l, TYyXHUNKUH ,ﬂ.A.z, BopoduH A.C.Z, AnNpAamKuHa M./1.2
1I'opHo-AnTaﬁcr(Mﬁ rocyaapcTBeHHbIN YHUBepcuTeT, FTopHo-AnTaiick, Poccus
>TOMCKMIA rOCYAapCTBEHHbIN yHUBEpCUTET, TOMCK, Poccus
savl03@yandex.ru

C uenblo uMcCNegoBaHWA  BAMAHUA  NIOKAJIbHbIX  F€0N0ro-reoPU3NYEecKUX  XapaKTepPUCTUK  Ha
bYHKLMOHUPOBaHME CepaeyvyHO-COCYANCTOM CUCTEMbI OpPraHM3Ma YesloBeKa HaMu MPOBOAUICA aHANU3
M3MeHeHUn eé ¢GYHKUMOHMPOBaAHMA B Npeaenax aHOMabHbIX Feonoro-reopmsmyecknx ¢GakTopos.
NccnepoBaHuA NpoBOAMAUCL B 3MUUEHTPanbHOM 30He Yylickoro 3emnetpaceHus (2003 r.) Ha
TEKTOHUYECKOM Pa3ioMe, PAcnoONOKEHHOM B A0NNHe p. TanTypa n KypaicCkom akTMBHOM pas3nome, Ha
yyacTke B62113m €. YaraH-Y3yH, a TakxkKe B npeaenax r. FopHo-AnTancka.

O4HVMM VM3 MHOMKATOPOB B/MAHUA OKPY)KAKOLWEN Cpeabl HA OpPraHM3M MOXHO CYMTATb WU3MEHEeHWe
4acToTbl cepaeyHbix coKpaleHuit (YCC). B AaHHbIX UCCNeA0BaHUAX HaMM PacCMaTPUBANNUCh UHTEPBaAbI
R-R cMHycOBOro putma, nonyvyaemble NOCpPenCcTBOM CHATMA 3neKTpokapauorpammbl (IKI) yenoseka.
Camu wuccnepoBaHUs npoBoauancb B npedenax Kolw-Arauckoro aaMWHUCTPATUMBHOINO paioHa
Pecnybnmku Antait u ropoga FopHo-AnTtaicka. UccnepoBaHma npoeoaunmcek B 2011 - 2013 rogax Ha
YYaCTKAX aKTUBHbIX PA3/IOMOB C PA3/IN4HOM CTENEHbIO re0ANHAMMUYECKOM aKTUBM3ALMMN.

B npepenax aKTUMBHOrO pas/sioMa MEHAKTCA MapameTpbl CepAeyYHO-COCYyaAUCTON AeATeNbHOCTU
OpraHM3ma 4YenoBeKa, NPOoABAAIOWMECA B U3IMEHEHWUM CMEKTPA/IbHbIX COCTAaBAAKLWMX Ha Pa3AUYHbIX
YyacToTax.

B npepenax pasfiOMHbIX 30H TaKXe M3MEHAKTCA MNOKa3aTenun cpeaHero u Aucnepcum copeprkaHuA
KMCNOpOAa B KPOBM.

OTpuuatenbHbli  KO3QPUUMEHT KOPPEenauum AUHAMUKU Nepuoga  CepAedHblX COKpalLleHui ¢
OVHAaMMKOM pPafoHa Ha aKTUBHOM pa3/ioOMe CBUAETENbCTBYET O TOM, YTO MOBbIWEHWE PALOHOBbLIX
3MaHaLMN OKa3blBaeT OTPULATENbHOE BAMAHME HA 340POBbE YE/I0BEKA, YTO BbIPAXKAETCA B MOHUMKEHUM
RR-MHTepBana 1 NOHUKEHNM YPOBHA COAEPKAHUA KUCNOPOLa B KPOBU.

B uenom, B pesynbTaTe NPOBELEHHbIX WCCAEA0BAHMNA BbIABMEHO 3HAYMMOE BJ/IMAHUE AKTUBHDIX
pPa3NoOMOB Ha CepAeYHO-COCYAMCTYIO AeATeNbHOCTb YenoBeKa, 0COBeHHO B 3MUUEHTPasbHOW 30He
YynCcKOro 3eMNeTpAceHusn, YTO MOMKET ObiTb MCMO/Nb30BaHO, NPW OMNpPeAeNieHHbIX OrpaHMYEeHUsX, Kak
OMOMHAMKALMOHHDBIM NapameTp 414 NOUCKA reo/I0ONMYEeCKN aKTUBHbIX Y4aCTKOB, OKa3blBalOLWMX BANAHNE
Ha OpraHU3m YyesoBeKa.

NOHUMAHWE SHAOTEHHbIX MPOLEECCOB B HOBOW FTEOHOMWYECKOM NAPAAUIME

LImakuH B.b.
000 «HMO 3HeprorasmsbickaHusa», CaHKT-MNeTepbypr, Poccus
V_Shmakin@mail.ru

FeoAnMHaMMYECcKMe NPoLEeCCbl TPAAULMOHHO AENATCA HA SHAOrMEeHHbIE M 9K30TreHHble NO IOKanM3aumm u
BMAAM 3Heprun. OaHaKo OU3MYECKM M NOTMYECKM 3TUM BUAbI SHEPrMM ONpPesensAtTcA HeYETKO.
SHAOrEeHHbIMW CYMTALOTCA MPOLLECChbl, NPOUCXOAALLME B OCHOBHOM BHYTPWU Tena 3eMan U Bbi3BaHHble
«BHYTPEHHMMMU CUNAMM», K KOTOPbIM OTHOCATCA HEKAA TYMaHHAA «3HEpPrua, BblAenAaemas npu passutmum
BellecTBa 3eMnM», a TaKKe PaBUTALMOHHAA M POTALMOHHAA. K 3K30reHHbIM OTHOCAT NpoLuecchbl Ha
NOBEPXHOCTU M B CaMbIX BEPXHUX CNOAX AuTocdepbl U «BblI3BaHHble B OCHOBHOM BHELWHWMW MO

-53-



Bcepoccuitckan KoHepeHUMa C MeXAyHapoaHbIM y4acTUeM «IHA0reHHan aKTMBHOCTb 3eMaun 1 BruocoumanbHble npoueccs!» (Ffeobro2014),
5-7 Hoabpa 2014 e., N®3 PAH, Mockea, Poccus

International Conference "Endogenous activity of the Earth and biosocial processes" (GeoBio2014),
5-7 November 2014, IFZ RAS, Moscow, Russia

OTHOLWIEHMUIO K 3em/ie CMAaMn», @ UMEHHO COJIHEYHOM paauvaumen, rpasBuUtTaumen U «OeaTebHOCTbHO
OpPraHNU3MoBY.

Takum obpa3om, rpaBMTaLMA OKa3anacb MCTOKOM M 3K30TF€HHbIX, M SHAOFEHHbIX NPOLECCOB, a BHELHAA
no ceoen PpU3NYECKOW CyTU POTALMOHHAA IHEPrua CYUTAETCS UCTOYHMKOM 3SHAOMEHHbIX NPOLLECCOB.
[NaBHbIM e BUA, SHEPrMM 3HAOTEHHbIX NPOLECCOB - «BblAenseman Npu Pa3BUTUN BeLLLeCcTBa 3eMan» -
MOET TPAKTOBATbCA OYEHb LLUMPOKO.

Ha npoTaxeHun Bcero XX Beka NONHOCTbIO rOCNOACTBOBANA reogMHaMmMyeckas napagnurma «rnybuHHoro
MeXaHMLUM3Ma», KOTOPbIA OTAAEeT NPUOPUTET SHAOIEHHbIM NPOLLeCcCam M HanpasAseT CBOM OCHOBHblE
ycunms Ha ux uccneposaHma. OCHOBHaA NI0MMKa rNyOMHHOrO mMexaHWuM3ma No CyWecTBy HeHay4Ha:
HenoHAmMoe ob6vsAcHAemcAa HeHabawdaembim, a pa3BuTUe ero (Ha npumepe mobuansma) naet no NyTm
BCE bosbliero 3arnybneHna sTux HeHabatoAaeMbIX SHEPTMA M NPOLLECCOB B Hegpa NAaHeTbl («KOHLbI B
BOAOYY).

B nocneaHen 4yeTBepTM BeKa pOXKAAETCA HOBasA MapagMrma B Haykax o 3emne —reoHomuyeckan (HIM),
KOTOpaa OCHOBaHa Ha OOLMX NOrMYEcKUX TpeboBaHUAX K TEOPUMAM O CNOXHbIX, HO MOTEHUMaNbHO
Habnogaemblx obbeKkTax. HITI McxoaUT M3 UCXOAHbIX MAKCMManbHO HaAEMHbIX pe3ynbTaToB
HabnogeHu, 6epyLlmnxcs 3a akCMoMbl (Hanpumep, 3TO YBEPEHHO YCTAHOB/IEHHbIA PEXUM BpaLLeHUs
3emnu, eé ¢opma, Hanuume JlyHbl, POCT 3HEProHacbIWeHHHOCTU reochep K buocdepe n gp.). U3
NepBUYHbIX aKCMOM JIOTUYECKM W MaTeMaTU4YecKM a[eKBaTHO BbIBOAATCA 6as3oBble Teopembl. B
YaCTHOCTM, B 3TUX TeOopemax HeT MecCTa HEeMno3HAHHbIM M HeonpeaeNMMbIM BUOAM 3SHEPruM u
COOTBETCTBYIOLLMM NpoOLLEeccam.

MOHATUA «BHYTpeHHee» N «BHewHee» B HITI, Takum obpaszom, npruobpeTaloT He reomeTpuyecKkuit, a
3HepreTMYeckMm n MHPOPMaLLMOHHbBIN CMbICA.

Ona 3emnan COOTHOWEHME 3SHAOTEHHOTO M 3K30reHHOrO, BHEWHEro W BHYTPEHHEro npu ux
3HepreTMY4ecKOM W WMHPOPMALMOHHOM MOHMMAHUM PE3KO OTAMYaeTcA OT Apyrux nnaHeT. OHO
WCKNIOYAET NOTUKY «KOHLbl B BoAy» (06bACHEHME HEMOHATOrO HeHabAtoAaeMbiM) U «KO3HU MayToHay,
cymnTatoWmMeca OCHOBHOM ABUMKYLLEN CUNOM B ITYOUHHOM MeXaHULM3ME.

B pesynbTtate B HITl npegnonaraetcA OTKa3 OT NPOTUBOMOCTAaBAEHUA «IHAOTMEHHbIX» U «IK30reHHbIX»
npoueccos. BzanmocsAsn Bcex reoAMHAMMUYECKMX NMPOLLECCOB BECbMA C/I0XKHbIE U CUCTEMHbIE, MOYTH
BCcerga BKAOYaAA ob6paTHble CBA3W. PackpbiTMe 3TUX B3aMMOCBA3EM W WUX 3aKOHOMEPHOCTeM
npeacTaBAAETCA INABHOM LLeNbto re0N0rnn.

HEOTEKTOHMYECKWIA KOHTPO/1b GEPEFTOBOW 3PO3UM B BALLKOPTOCTAHE

ApynnuHa U.H.
ryYr HUU BX/1 PB, Ye¢a, Poccus
galimoval8@mail.ru

PaloH uccnepoBaHuii pacnonoxeH B Mpuypanbckoit yactn Pecnybaunkm bawkopTocTaH, (Mpubenbckan
30Ha). MccnepoBanncb AOAMHBI KPYNHbIX pek - benasa, [lema, Yda n MX NPUTOKOB C LENbIO OLLEHKMU
cTeneHuM onacHoctu 6eperoBoit 3po3vMM ANA HaCeNéHHbIX NyHKToB. Ob6cnepoBaHMe 3K30reHHbIX
reoNIorMYyecKkMx MpoLEcCcoB MNOKa3ano, YTO ANA perMoHa XapaKTepHa COBpPeMeHHaA aKTMBM3auusA
3PO3MOHHbIX WM PYCNOBbIX MPOLECCOB, BeAywasa K obpyweHuto un bbicTpomy cmeueHuto bHeperos,
dopmmnpoBaHMIO 06PLIBOB 1 ONON3HEN.

BokoBas 3p0o3uMA pek M3yy4anacb meToaamm nosesoro obcnenoBaHMA A0NANH, AeWNPPUPOBAHUA aspo- U
KOCMOGOTOCHUMKOB, COMOCTAaBAEHUA COBPEMEHHOW ruaporpaduyeckor CuUTyauum C TOMOKapTamu
npeXHux net. lNpuBneyeHbl [aHHble WMHCTPYMEHTA/IbHbIX Feofesnyeckux 3amepos. MccneposaHusA
npoBeAeHbl C y4eTOM re0/IOrMYeCcKoro CTPOEHMA Y4aCTKOB.
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Ha Haw B3rnag, oaHMM U3 Haubonee AOCTYMNHbIX, Pe3y/abTaTUBHbIX W HE3aCNyXKEeHHO peako
MCNO/Ib3yeMbIX METOL0B aHa/M3a OMaCHbIX 3K30reHHbIX reosornmyecknx npoueccos (3MM) asnatoTca
CTPYKTYPHO-reomopdonornyeckme uccnefoBaHua, MNO3BONAIOWME KamepasibHbIM MyTeM BbIABAATb
TEKTOHOreHHble GopMbl COBpEeMEHHOro penbeda, onpeaenitb AMHAMUKY HEOTEKTOHUYECKUX ABUKEHUN
KaK $paKTop, onpeaensaowmin ckopoctb beperosoit 3posnu.

B nnaHe mopdomeTpuyeckmx nocTpoeHuit no metoamke A.B. Opnosow [1] Ha KapTax pUKCMPOBANUCH
OMOPHbIEe BbICOTbI, FTMMICOMETPUA KOTOPbIX HE WM3MEHEHA KapAWHaNbHO AeHyAauuen - abcontoTHble
OTMETKM BOA0PA34EeN10B, TEKTOHUYECKUX YCTYMOB UM CTYMEHEN, A TaK e PaBHMHHbIX Y4AaCTKOB KPYMHbIX
peyHbix A0AMH. Mopdorpaduyeckne meToabl, MpUMeHeHHble B paboTe, OCHOBAHblI Ha
HenocpeacTBEHHOM HabnoaeHUN BHelwHero o06anka Gopm 1 anemeHToB penveda peyHbIX AOANH, UX
CK/IOHOB M BOAOPA3A4E/0B, BbIABNEHUMU UX OCOBEHHOCTEN C LEeNbl MU3y4YeHUA UX NPOCTPAHCTBEHHbIX
B3aMmocBA3ei. [lnaHOBble o04YepTaHUA 3SnemeHTOB penbeda, 06ycnoBneHHble 0CoHeHHOCTAMM
reoNorMyeckoro CTpoeHuA cybcTpaTta, UCTONIKOBAHbI Kak penbedoobpasytolime pa3pbiBHbIE HapyLLEHNUA
[2]. NonyyeHHble maTepuanbl, CONOCTABAEHHbIE C FEONOTO-reoMOPdONOrMYECKUMMN XapPaKTEPUCTUKAMMU
palioHa, Aal0T OCHOBaHMeE ANA BbIBOAOB O 3aKOHOMEPHOCTAX PACNPOCTPaHEHUA U AMHaMKKe Beperosol
3po3uun. Takum obpasom:

1. CoenaHa nonbITKa yBA3aTb AWHAMMKY 3IPO3MOHHbLIX MPOLLECCOB C HEOTEKTOHWKOM U Ha OCHOBEe
BbIIB/IEHHbIX B3aMMOCBA3€eM NpeAcKas3aTb PACroNOKeHWe APYrux, NOKa ele He BbIBAEHHbIX U He
M3yYeHHbIX Y4YaCTKOB C aHOMA/IbHbIMW 3K30TeHHbIMM Fe0NorMyeckuMmn npoueccamu. B Kauectse
COCTaBNAIOWMX  CTPYKTYPHO-reoMmopPonormyecknx  muccnegosaHun B pabote  npuMeHsAnUcb
MmopdomeTpuyeckne n mopdorpaduyeckme metogbl.

2. Bce BblfABNEHHbIE Y4aCTKM aHOMaNbHO b6bicTpon 6eperoBoi 3po3nn U aKTMBHOrOONON3He06pPa30BaHUA
B AO/IMHAX p. benasa n eé NnpUTOKOB 3aKOHOMEPHO NPUYPOUEHbI K: NepecevyeHMAM A0NUH NONepeYHbIMU
K HUM IMHEAMEHTAaMWN — AO/ITOXKMUBYLWMMMU PA3PbIBHBIMW HapyLEHUAMM, NPOABAEHHBIMW B CTPOEHUMU
O0YETBEPTUYHBIX OT/NIOKEHUN WU AKTUBMU3MPOBAHHLIMW B NAENCTOLEHE; TPAHULAM PA3HOBbICOTHbIX
Mopd0610KOB; NOKANIbHbIM HEOTEKTOHUYECKMM NOAHATUAM N ONYCKAHUAM B 10XKE A0/NH.

3. AHanM3 HEeOTEKTOHMYECKOW NO3MLMKN YYAaCTKOB Pa3BMTUA onacHbiX Il BO3MOXKEH C NPUMEHEHUEM
OVNCTAHLUMOHHbBIX MEeTOA08B — C MCNO/Ib30BAHNEM TOMOKAPT, FE0/IOFMYECKMX KapT, KOCMODOTOCHUMKOB.

4. Nicnonb3oBaHMe YCTAHOB/IEHHbIX 3aKOHOMEPHOCTEN MO3BO/IAET MPOrHO3MpPOBaTb onacHble Il Ha
yyactkax, obnagawowmnx MmMopPOCTPYKTYPHbIM CXOACTBOM C [AETa/ibHO WCCNeAO0BAHHbIMW - HaMM
y4acTKamMu.

Jluteparypa
1. Opnosa A.B. bnoKoBble cTpyKTYpbl U penbed. M.: Heagpa. 1975. 237 c.
2. Kusesanbtep [.C., PackatoB I.U., PbikoBa A.A. FTeomopdonorua M 4YeTBepTUYHAA Feosorus.

(Ffeomopdonorusa n reHetTuyeckme Tunbl otioxkeHuni). M.: Hegpa, 1981. 215 c.
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RELATIONSHIP FORMATION AND SUBSOIL OF THE OUTER SPHERES OF THE EARTH

Bakulin Yu.l., Zhukova I.V.
Pacific National University, Khabarovsk, Russia
Far East Institute — Branch of the Russian Presidential Academy of National Economy and Public
Administration (RANEPA), Khabarovsk, Russia
y-1936@yandex.ru, i-0604@yandex.ru

1. Formation of the space object (to the geological period) created a gravitational and thermal (due to
dissipation) field. Geological stage - the formation of the crust (ongoing process of the granite layer in
the oceans) and the outer shells.

2. Generation of organic compounds on Earth began with the early stages of development and are still
ongoing in the deep magmatic differentiation (Markhinin, 1985), and proceeds to the subsurface
"reservoirs" (on the top, most likely, solutions and brines) hydrothermal solutions disequilibrium which
was the impetus for the synthesis of organic matter (Kompanychenko, 1991).

3. Evolution of the Earth's geological development stage (periods: the moon, nuclear, epi-platformal,
geosynclinal and slab (Bakulin, 1998) accompanied by iconic geological events, including the
development of organic life, the formation of the biosphere.

4. During the lunar period (more than 3.6 billion. Years) recorded the formation of silicon (3.8 billion.
Years) and, quite possibly, the formation of prokaryotic forms apparently arhibaktery. There are ancient
RNA molecules having a function of carrier of genetic information and protein catalysts, they were
capable of replication, mutation and natural selection.

5. In nuclear period (1.9-3.5) continued development of organic matter: in South Africa in the sediments
of 3.5-3.3 billion. Years - stromatolites of flint; evkariotnye appear first single-celled organisms; apply to
land bacterial flora (red-weathering crust (Anatolyev, 1978) at the turn of 2 billion years. mushrooms
appear.

6. Epi-platformal period (0,57-1,9) was characterized by the acceleration of the formation of a secondary
atmosphere. At the turn of 1.2 billion. Years has accelerated the processes of evolution as a result of
sexual reproduction, and appeared highly organized forms of life - plants and organisms.

7. Geosynclinal period (0,25-0,57) is characterized by the formation of the modern atmosphere and
hydrosphere, and further acceleration of the evolution of life.

8. Slab period (0.25) is characterized by the formation of the oceans and modern environment, the
emergence of man and the beg

UNIFIED THEORY OF PLANETARY PROCESSES OF PLANETS, SATELLITES AND THE SUN

Barkin Yu.V.
Sternberg Astronomical Institute at Moscow State University, Mosco, Russia
barkin@inbox.ru

The key issue of the theory of natural planetary processes on the Earth and other celestial bodies is the
guestion of the sources of energy of endogenous activity of underlying mechanism of energetic cyclic
excitation of celestial bodies. We offer a solution to this age-old problem, based on the excitation
mechanism of shells of given celestial body by external celestial bodies. The main provision of developed
geodynamic concept is that the planets, satellites and the Sun are the systems of shells (core, mantle,
and others) that commit to each other the small translational - rotational motions and deformation and
other changes under the gravitational influence of all the surrounding celestial bodies (Barkin, 2002).
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We have developed the basics of the geodynamic model and described the main types of these relative
motions of shells. Tides have been studied in a viscous-elastic mantle of the planet, which are generated
by the gravitational forces of interaction with a moveable core. Their change in time leads to the
scattering of mechanical energy in the material of planet (in its mantle), which is converted into heat
and generates temperature field inside the planet. We have shown that this energy problem is solved by
the gravitational geodynamic mechanism of the forced relative oscillations of the core and mantle of a
celestial body (Barkin, 1999, 2002). These displacements lead to a shift of the core center of mass of the
Earth relative to the mantle, which is currently available for the study of space geodetic techniques
(satellite methods). Currently, revealed a wide range of oscillations of the center of mass of the Earth
and discovered its secular trend in a northerly direction (in the area of the Taimyr Peninsula) (Barkin,
1995; Barkin et al., 2007; Gobinddass et al., 2009). On the other hand in the displacements of the center
of mass of the Earth we can restore the style and features of the relative displacements of the core and
mantle of the planet, to study geodynamic consequences of these shifts, such as deformation of the
layers of the mantle, the variations of its elastic energy, power dissipation and heat flux of the planet,
and other physical fields, redistribution of the masses of fluid, etc.

As a result of solving the problem of the theory of elasticity it was determined the strain rate tensor of
the planet and studied averaged temperature field inside the planet. It was estimated a integral heat
flux of the Earth. The studies actually solve the energy issue in the life of planets and satellites. In
particular, the power dissipation of the elastic energy of the Earth's mantle for the observed motions
and oscillations of the center of mass (or core) according to our estimates may be 1.000 — 10.000
terawatt (TW). This gigantic power value with interest explains all the endogenous activity and energy
balance for all geodynamic and geophysical processes of the Earth. In fact, energy is drawn from the
translational-rotational motion of celestial bodies. Regarded geodynamic model of synchronous relative
displacements of shells of the solar system bodies (oscillation core and mantle) explains the basic
properties of planetary processes on the Earth and other planets, satellites and Sun: cyclicality, unity,
synchronicity, inversion, polar activity jump process, sawtooth, orderliness, twisting layers of the
mantle, pear, universality. Reported phenomena and properties of endogenous activity of celestial
bodies in the report are illustrated by natural processes on the bodies of the solar system. In particular
we have established and interpreted synchronicity abrupt changes of natural processes on the Earth,
the Sun, the Moon and Mars.

References

Barkin Yu.V. (2002) Explanation of endogenous activity of planets and satellites and its cyclicity / /
Proceedings of the section of Earth Sciences of the Russian Academy of Natural Sciences. VINITI. 2002.
Issue. 9, C. 45-97.

THE MECHANISM OF ENDOGENOUS ACTIVITY OF THE EARTH AND CLIMATE CHANGE

Barkin Yu.V.
Sternberg Astronomical Institute at Moscow State University, Moscow, Russia
barkin@inbox.ru

In accordance with the basic provisions of developed geomodel the forced relative oscillations of the
core and mantle lead to visco-elastic deformations of all layers of the mantle, to the cyclic release of
heat and the formation of the heat flow, affecting the activity of oceanic, atmospheric, and of all the
synoptic processes (Barkin, 2002, 2004). Ultimately the core is deeply involved in the formation and
change of climate of the planet, both global and in its the northern and southern hemispheres.
However, oscillations and displacements of the core are controlled by the Moon, Sun and planets. This
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reflects the relationship and unity and interrelation of all bodies in the solar system, unity of styles and
synchronity of variations of their natural processes. Systems of shells of the Sun and planets are also
experiencing excitement and synchronously. It is one and the most important features of solar-
terrestrial and solar-planetary relations. This is confirmed, for example, the fact that the jumps in
variations of natural processes on the Sun, Moon, Earth, Mars, and other bodies of the solar system in
1997 - 1998 years occurred synchronously (Barkin, 2013). Cores of mentioned bodies have excited and
excited synchronously (due to particularities of the orbital and rotational motions of bodies in the solar
system and the motion of its barycenter) and had a gravitational effect on all of their shells and natural
processes. Relative displacements, rotations and deformations of shells draw energy from a huge "pot"
of energy of translational and rotational motion of all bodies in the solar system.

The report discusses the mechanism of planetary climate change in different time scales. On the basis of
the mechanism of forced gravity swing of the core and mantle, and visco-elastic deformation of the
mantle the interpretation of the phenomena of warming and cooling, the inversion of climate change on
Earth in the northern and southern hemispheres, their contemporary manifestations have been studied.
This mechanism controls the integral heat flux of the Earth and its redistribution between the
hemispheres of the Earth. Similar effects have been observed on other bodies of the solar system
(including the Sun), and the inversion phenomenon of activity of natural processes (alternating activity
between the hemispheres) is the surest sign of the active action of mechanism of excitation of the shells
of celestial bodies (Barkin, 2002). Such difficult-to-understand phenomena such as activation of natural
processes, geologic and tectonic activity in the polar regions of the planets and satellites have been
obtained an explanation and justification.

It was predicted the phenomenon of "climate swings" — contrasting successive changes of climatic
environments in the northern and southern hemispheres, which was later fully confirmed by the data of
modern research and observation.

The proposed geodynamic model naturally explains the energetics and high energy dissipation of
natural processes on the Earth (Barkin, 2012) and explains other complex planetary phenomena:
cyclicity, energy, unity processes, inversion, polar activity, jumps, etc.). Here it is, of course, all natural
processes, as well as the physical fields of the Earth.
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Barkin Yu.V. (2004) Dynamics of the Earth shells and variations of paleoclimate // Proceedings of Milutin
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DEGASSING AND RELATED PROCESSES IN THE GEOSPHERE, THE BIOSPHERE AND THE
ATMOSPHERE AS GEODYNAMIC CONSEQUENCES OF FORCED RELATIVE
DISPLACEMENTS AND OSCILLATIONS OF THE CORE AND MANTLE

Barkin Yu.V.
Sternberg Astronomical Institute at Moscow State University, Moscow, Russia
barkin@inbox.ru

Geodynamic model of the relative displacements and forced oscillations of the Earth's core and mantle

by the gravitational attraction of the surrounding celestial bodies have obtained efficient applications in

various geosciences (Barkin, 2002). From the results obtained on the basis of this geomodel, in
-59.-



Bcepoccuitckan KoHepeHUMa C MeXAyHapoaHbIM y4acTUeM «IHA0reHHan aKTMBHOCTb 3eMaun 1 BruocoumanbHble npoueccs!» (Ffeobro2014),
5-7 Hoabpa 2014 e., N®3 PAH, Mockea, Poccus

International Conference "Endogenous activity of the Earth and biosocial processes" (GeoBio2014),
5-7 November 2014, IFZ RAS, Moscow, Russia

particular, an important conclusion about the redistribution of fluids in the modern era from the
southern hemisphere to the northern hemisphere follows. As a result of this process should occur
planetary increase fluid volumes (including oil and gas) in the northern hemisphere and their
redistribution to higher latitudes (in modern epoch). Northern oceanic tide in the modern era is one of
these processes (Barkin, 2011). This is a slow process, but in the modern age has a positive tendency
favorable to stabilize and increase capacity of oil and other natural formations (gas, etc.). This slow
process superimposed annual, decadal and other cyclical variations of fluid mass redistribution. All they
are dictated and directed by mechanism of the gravitational action on the upper shells and fluids by the
moving planet core. From the mentioned results the following stronger assertion of the decisive role of
the impact on all planetary terrestrial processes.

At the same time the following important properties of planetary natural processes must be performed:
I. Secular trend in the Earth's core is a determining factor of the secular variations of all planetary
natural processes; Il. Cyclical oscillations of the Earth's core is a determining factor of corresponding
cyclic variations of activity of all planetary natural processes; lll. Abrupt (step-by-step) displacements of
the Earth's core is a determining factor of abrupt changes in the activity of all natural planetary
processes. Therefore there should be a important property of natural processes synchronicity in all
spheres (shells) of the Earth, including the biosphere, the noosphere, social sphere and all societal
processes in their deep relationships and complete dependence on geodynamic processes. All of these
phenomena and their properties have already obtained numerous confirmations in geosciences and
planetary sciences. Cyclic variations of natural processes and their step (juddering) changes are direct
instructions to activate and change of social processes. Steps in activity of natural processes correspond
to catastrophes in nature and revolutionary changes in society and are dictated by displacements of the
Earth’s core.

A natural explanation and interpretation of synchronous manifestation degassing "switched on and off"
for hours and days in the rift structures (in two-three oceans, i.e. over a thousand kilometers) were
given on the base of considered geomodel. As well as variations in the intensity of degassing with space
cyclicities connected with the peculiarities of the perturbed motion of the Earth in the solar space -
diurnal and semi-diurnal (Earth's rotation around its own axis); with lunar periods of 7.2 and 13.9 days
and others (Belov, 2009). In various regions of the world so there is the connection of degassing with
other cosmic rhythms. Increased power gas emissions in Earth's polar regions (in Antarctica, the North
Atlantic rift structures in the Arctic Ocean, etc.). An interpretation of the meridional direction of stretch
zones of increased degassing, their association with meridional faults zones has been done. Among
these, different authors at different times and by different methods were recorded increased flows of
deep gases: hydrogen, methane, helium, radon, etc. All these phenomena are explained by degassing
mechanism of forced swing of the core-mantle of the Earth under the gravitational influence of the
Moon, Sun and other celestial bodies.

ON THE MECHANISM OF THE EARTH’S DEGASSING EFFECT ON HUMAN PSYCHICS

Belashev B.Z.
Institute of Geology Karelian Research Centre of RAS, Petrozavodsk, Russia
belashev@krc.karelia.ru

In active mantle areas, people are inspired by “great ideas” and are easily suggestive and aggressive.
These phenomena could be triggered by oxygen deficit. Under hypoxia conditions an economic
respiration pattern is formed in the human organism, the right brain hemisphere and [[Irhythm
dominates. The right hemisphere provides integral reception of object, induces intuition, searching
activity and creates the prerequisites for the changed states of conscience. Depression and anxiety are
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caused by low levels of dopamine and serotonin and the decline in the reception threshold and high
sensitivity are contributes of aggression.

Hypoxia in areas tectonics is favorable for viruses, bacteria and the formation of active
radicals.Radioactivity and electric fields are conducive to the mutagenesis of microorganisms. As the
organism loses less carbon dioxide, the operation of cell mitochondria is improved, making the people
who live in these areas energetic and giving them the advantage in defending their homeland and
conquering new territories.

Dinitrogen oxide, forced oxygen out near the earth surface, can be the reason of mental epidemics.
Epidemy zones contain nitrogenous thermal water and the time of the epidemic related to solar activity
minimum, the cooling of climate, long-term seasonal hypoxia and increased Earth’s endogenic activity.
The crowd psychology supports the Earth’s degassing effect on the human psychics.. Carbon dioxide and
nitrous oxide, exhaled crowd of, causing hypoxia and characteristic behavior of people. Concave
architectural forms enhance this effect. The psychic infection of a crowd by 5 % of its members is
explained using a mathematical model.

RADON AS AN AGENT OF INTERGEOSPHERIC INTERACTIONS

Belashev B.Z.%, Gorkovets V.Ya.?, Bolondinsky V.K.?
!Institute of Geology, Petrozavodsk, Russia
2 Forest Institute Karelian research center of RAS, Petrozavodsk, Russia
belashev@krc.karelia.ru

Many properties of tectonic zones can be explained by the unloading of endogenous. The radioactive
gas radon is of interest from the point of view of intergeospheric interactions. UN experts have
estimated the danger of radon irradiation for the population at 43 %.

The goal of the present project was to study volumetric radon activity in the geological structures of the
Fennoscandian Shield and to estimate the effect of radon on biological objects. Subsurface radon
concentrations in were measured using a SRS-05 radon station and Sirad MR 106 N radon indicator-
detectors. A site for installing of station and detectors was chosen using the readings of the hydrogen
sensor of a Drager X - am 5000 gas analyzer. Surface gamma background was measured by a SRP-68
radiometer. The highest volumetric activity of radon, 14 kBq/m3, was observed in Late Archean
structures that consist of microcline granite. Volumetric radon activity was in Late Proterozoic rocks was
2-4 kBg/m?in Proterozoic rocks and near 1 kBg/m? in Early Archean rock types.

Giant anthills demonstrate the effect of radon on biota. In Kostomuksha Reserve, 36 giant anthills are
on area of 0.15 sq. km and confined to faults in the crust. The radon concentration was estimated as 1.3
kBg/! in a spring, and 450 Bg/m® on the anthill line. We assume that ants use radon for parasite control.
Our assumption is supported by the results of mathematical modelling.

Radiation load on plants is formed by radon which is supplied to them with water through the roots. The
typical anomalies of trees in tectonic zones are a variety of shapes, a multi-stem pattern, dichotomy,
gnarls, curly grains and rolled stems and branches.
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GRAVITY FIELD OF MASS AS CURVED SPACE-TIME

Bortnikova G.1.
Noginsk branch of the Moscow State Regional University, Noginsk, Russia
gala.bortnikova@mail.ru

Well-known geological and biological evidences show dynamics and similarity of spontaneous
geometrical changes of masses. A number of authors relate it to the effect of an unknown physical,
others — to gravity fields (GF). However the Newton law of gravitation doesn’t explain these facts, as
well as ellipticity of planetary orbits, the Titius-Bode law, wide spectrum of Earth field periodicity
allowing ignoring GF of low masses, mass space dimension, interval of central mass field for the bodies
in it etc.
According to the A. Einstein theory, the state of bodies and duration of processes depend on the frame
of reference in which they are. GF make the frame of reference noninertial, therefore, movements of
bodies in it are not uniform and the clock rate is defined through field. As a specific case of the theory of
gravity, the law of gravitation is applicable to low fields. According to the basic equation of GF,
acceleration under potential gradient alternation in time is relative (tidal) reflecting the space/ time
curvature. The space/ time curvature is tidal acceleration 1 m range related to eccentricity (e) and time
space square. Tidal acceleration (a) is linearly dependent on space and related time span — function of
mass and field of interval. Equity of field curvature in central mass interval (M) and minimum curvature
of field of mass (m) in it allow assessment of all the field characteristics m through mass ratio. Curvature
is simultaneously and oppositely alternating in 3 dimensions: vertically 2 times higher than horizontally.
Addition of curvature for these directions in a local frame of reference related to m forms a volumetric
tidal wave in shape of ellipsoids with P and A half-spaces (perihelion and aphelion respectively) with
extension direction angles related to spaces (R) ~ 53° and compression ~ 127°.
For consideration of the gravity force (F) of the average tidal acceleration in an interval in the law, a
correction is to be introduced extending its application area:

F =-y M m/R? (1-€%), where a = g/(1-€?)
The gravity law describes a constant GF determined through M and in case of e of interval field of its
position it considers alternating constituent. The proposed approach allows changing the concept of
structure of gravity field of mass. So the planetary orbit analysis has shown that they are a system of
interdependent tidal waves, where every successive wave reflects curvature alternation speed of
preceding one according to the Titius-Bode law. At that, the long orbit axes have shifts of cognominal
half-spaces of tidal waves relative to each other which form a spiral directed to the Sun. In result of
superposition of the waves, GF of mass in any point has complex periodic dynamics. Therefore, mass
and field exist as a dynamic system forming unity — particle/ wave.
Wave properties of GF are reflected on masses through characteristic angles, fractality of shapes,
complex periodicity and simultaneity of geometrical alternations, presence of spiral patterns etc.
Existing evidences show that field of application of “geometrical” concepts of theory of gravitation are
significantly wider than it is believed and can embrace all the known masses and GF.
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GEOSOCIAL PROCESS AND ITS REGULARITIES

Vikulina M.A.., Dolgaya A.A.>3, Vikulin A.V.?
"Moscow State University, Moscow, Russia
%Institute of Volcanology and Seismology, Petropavlovsk-Kamchatsky, Russia
3Kamchatka State Technical University, Petropavlovsk-Kamchatsky, Russia
masanna2003@mail.ru, vik@kscnet.ru

Natural disasters and social events (wars, revolutions, genocides, epidemics, fires, etc.) accompany each
other throughout human civilization, thus reflecting the close relationship of these phenomena that are
seemingly of different nature. In order to study this relationship authors compiled and analyzed the list
of the 2,400 natural disasters and social phenomena weighted by their magnitude that occurred during
the last XXXVI centuries of our history. Statistical analysis was performed separately for each aggregate
(natural disasters and social phenomena), and for particular statistically representative types of events.
There was 5 + 5 = 10 types.

It is shown that the numbers of events in the list are distributed by logarithmic law: the bigger the
event, the less likely it happens. For each type of events and each aggregate the existence of
periodicities with periods of 280 + 60 years was established.

Statistical analysis of the time intervals between adjacent events for both aggregates showed good
agreement with Weibull-Gnedenko distribution with shape parameter less than 1, which is equivalent to
the conclusion about the grouping of events at small time intervals. Modeling of statistics of time
intervals with Pareto distribution allowed to identify the emergent property for all events in the
aggregate. This result allowed the authors to make conclusion about interaction between natural
disasters and social phenomena.

The list of events compiled by authors and first identified properties of cyclicity, grouping and
interaction process reflected by this list is the basis of modeling essentially unified geosocial process at
high enough statistical level. Proof of interaction between "lifeless" Nature and Society is fundamental
and provided a new approach to forecasting demographic crises with taking into account both natural
disasters and social phenomena.

INTERRELATION OF NATURE AND SOCIETY

Vikulin A.V., Vikulina M.A.?
YInstitute of Volcanology and Seismology, Petropavlovsk-Kamchatsky, Russia
’Moscow State University, Moscow, Russia
vik@kscnet.ru, masanna2003 @mail.ru

The analysis carries out by the authors using a large amount of data has shown that all biological crises
on the planet over the last 600 million years, human separation in independent genus, all the main
stages of Homo sapience and society formation, the rise and fall of civilizations, empires and states
preceded and accompanied by natural disasters: climatic anomalies, floods and droughts, earthquakes,
volcanic eruptions, etc., which confirms the well-known Aristotle-Leibniz-Mach principle of indissoluble
unity of the physical and spiritual world.

In order to study the relationships between the "lifeless" and "living" nature and the society the authors
compiled a list of natural disasters and social events (wars, revolutions, epidemics, genocides, fires,
etc.), weighted by magnitude.

Classification of events by their magnitude is constructed on proposed by M.R. Rodkin and N.V. Shebalin
in 1993 logarithmic scale, which is based on socially significant parameters of the material and human
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losses caused by earthquakes. Scale was modified by authors in accordance with established by S.P.
Kapitza demographic characteristics of human development and changes of exchange rates over time
and is used for the classification of natural disasters and social phenomena from unified positions.

This list includes about 2400 most socially significant ("strong") events occurring on the planet from the
XVI century BC to 2014 inclusive. Such list of events weighted by the magnitude over a long period of
time is compiled for the first time. It is fairly complete and statistically representative basis for studies of
the distribution of natural disasters, social phenomena and their interrelation.

ENDOGENIC ACTIVITY OF THE EARTH AND HEALTH OF THE POPULATION

Volfson I.E.2 Farrakhov E.G.%, Pechenkin 1.G.?
1ROSGEO, Moscow, Russia
2\/IMS, Moscow, Russia
rosgeo@yandex.ru

The authors would like to preface by detailing the contributions made by the Russian Geological Society
(ROSGEO) Medical Geology Department in cooperation with ROSGEO regional divisions. Together, they
have significantly increased the understanding of theoretical and applied research in medical geology in
order to both affect decision makers and also highlight the significance of initiatives and activities in the
field of medical geology.

Fluid degassing via faults is the main factor responsible for the concentration of elements,
mineralization, and formation of ore deposits in the epigenesis. Geodynamic situations leading to high
concentrations of natural toxic substances may be used to model and map hazardous areas for human
residency, according to the manifestation of geological features and factors affecting human health. It is
important to map territories in terms of both epidemiological and balneological states, and to model
their spatio-temporal dynamics under distinct environmental scenarios.

HYDROCARBON SPHERE THE CRUST

Galant Yu.B.
MAGMA Mineral Research Laboratory, Colony-Yokneam, Israel
bakinezl @mail.ru

Actuality of the problem comes from the diverse impacts on natural processes such as geological and
social. During the degassing of the Earth involving different gases, but a special role in this mixture
discharged hydrocarbon gases as able to play a constructive and destructive role! Studies used data
base website and published data. Analyses were performed on stationary gas chromatographs and field
devices at the sampling site. A purely gas deposits are composed of 94-99% methane gas and a minor
amount of ethane, propane; heavier hydrocarbons are present in most cases in the form of traces. Oil
fluids represent a mixture of saturated hydrocarbons with CnH2n+2 content, in which as usual is
contained methane, ethane, propane, butane. Methane prevails, as usual, and its content reaches 98%.
Sometimes in gas are present streams of more heavy hydrocarbons: pentane, hexane and heptane.
Gases of sediment rocks Sediment shell is a complicated product of Earth evolution, and it average
content of main types of sediment shell rocks, and gases: methane, heavy hydrocarbon, and other.
Characteristic differences of natural gas ore deposits are high concentrations of heavy hydrocarbon
homologues (CH4) to 20% (from C,Hg (ethane) to. C¢H.14 (hexane). In the Kola well as hydrocarbons are
present in the rocks and in fault zones. In granites Khibiny massif, Kola Peninsula gas composition is
presented to C6 inclusive and CH4 content reaches 54.02 liter / ton and heavy hydrocarbons to 2.13
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liter/ton. Hydrocarbon gases in basalts are common in a wide range of depths from the surface volcanic
and to super depths (Saatly ultra deep 8267 m). In Saatly well represented by the composition of gases
to and including Cs hydrocarbon content and reaches up to 5.7 cm® / kg. Also present in normal and -
forms butane and pentane. So Hydrocarbon gases spatially saturated areas of ore deposits, basalts and
granites and associated with all phases of metamorphic rocks. Super deep layers also contain
hydrocarbon gases. Each object is characterized by geological both general and specific hydrocarbon
composition. In basalts amount of heavy hydrocarbons is much higher and more varied composition of
hydrocarbons than in granites. Gas composition granites easier and similar to the gas composition of gas
fields. Heavy hydrocarbons in ores and basalts higher and composition comparable to the oil fields. We
can distinguish two types of formations: 1- granite-ore- methane and 2- basalt - oil. Thus Earth's crust
includes varying for manifestation and intensity hydrocarbons layer that different influences the
geological and bio social processes.

FROM SEISMIC MONITORING OF THE LITHOTHSHERE TO INTERDISCIPLINARY RESEACH
OF NATURAL AND SOCIAL PROSESSES’ DYNAMICS

Gamburtsev A.G.
The Schmidt Institute of Physics of the Earth of the RAS, Moscow, Russia
azgamb@mail.ru

In 1978-1984 we, a small group of scientists of IPE RAS, in cooperation with Geological Survey of
Tajikistan, performed research on seismic monitoring of the Earth crust by means of surface and
borehole observations using two explosive sources. Use was made of a standing and untouchable three-
level logging sonde of VSP at a depth of 1300, 1400 n 1500 m as well as an untouchable three-level
system at a depth of 800 m. Shot environment is identical. Travel time associated with the Earth crust
boundaries, amplitudes, spectra, polarization parameters were used as parameters. Important and
interesting results were obtained. They allowed us to understand that processes’ dynamics in the Earth
crust layers showed general features with those in geology, biology, medicine, ecology, economics and
sociology. On this base we decided to create Atlas of Temporal Variations that collected, analyzed and
compared time series on geophysics, geology, biology, medicine, geography, ecology and other
branches of science in the time range from hours and days to hundred million years. The outcome of the
above work is five volumes of Atlas of Temporal Variations of Natural, Anthropogenic and Social
processes. This year we will mark our anniversary. Twenty years have passed since the publication of the
first volume. A great number of leading experts took part in the work on the Atlas. Among them are O.G.
Gazenko, A.O. Gliko, S.P. Kapitsa, F.I. Komarov, N.P. Laverov, F.A. Letnikov, N.N. Moiseev, D.V.
Rundkvist, B.A. Rybakov, V.E. Khain, V.A. Chereshnev, A.L. Yanshin. More than 350 contributors,
specialists in various fields, were involved with the Allas. Thousands of actual time series were
processed and analysed. Basic laws underlying processes were formulated. The results were partially
applied and continued to apply in practice of complex ecological and medical monitoring as well as in an
educational process. Of special interest is results of comparison of the number of emergency calls in
Moscow with such events as alternations of seasons, variations of weather conditions, New Year party,
Christmas vacations. A study was made of various diseases over 7 years. Unexpected results were
obtained. Anomalous hot weather in 2010 in Moscow caused a burst of emergency calls for cases of
hypotensia, pneumonia, stroke and some other diseases. However the number of emergency calls on
account of hypertensia and heart diseases remained about the same. Hence it is necessary to conduct
further investigations directed to establishing the cause and effect links among processes involved and
revealing common features and specific characteristics in the processes over different spheres and time-
space scales. As a result such investigations must lead to creation and practical use of non-uniformly
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scaled ecological and medical monitoring, which is of prime importance in Russian regions unfavorable
for life.

STATISTICALMODELLING OF GLOBAL TECTONIC ACTIVITY
AND SOME PHYSICAL CONSEQUENCES OF ITS RESULTS

Statnikov K.A. 2, Kruchenitsky G.M. '
'Research and Production Enterprise “OPTECS”, a branch of Rocket Space Centre “Progress”, JSC,
Zelenograd, Russia
’Moscow Institute of Physics and Technology (State University), Dolgoprydny, Russia
3Federal State Budgetary Institution “Central Aerological Observatory”, Dolgoprydny, Russia
kos1301@mail.ru, omd@cao-rhms.ru

Based on the analysis Bank’s of data of global earthquake activity for the last 30 years an indicators of
global tectonic activity which representing is weekly global average value moderate magnitude
earthquakes were proposed. It's shown that 84% of the variance of indicator is a harmonic oscillation
with the main period of 37.2 years(Fig. 1), it twice more than the maximal of periods in the spectrum of
tidal fluctuations. From this fact the conclusion is made about the presence of parametrical
resonance(PR) of global tectonic activity with low-frequency tidal phenomena. The conclusion is
confirmed by the presence of a statistical significant PR response and on the next smallness frequency of
tidal phenomena - 182.6 days. It's shown that the global flow of earthquakes, with a determination
coefficient of 93% is the sum of two Gaussian streams with the average values of 23 and 83 events per
week and a standard deviation of 9 and 30 event per week, respectively. The ratio between the value of
earth's circumference and the average time between earthquakes in the first and second of these mods
of flow corresponds to the order of magnitude of the velocity of sound in liquid(~1500m/s) and elastic
medium(~5500m/s). Interesting fact appears to be the presence of quasi 37.2 years in the flow of
certain events and in society. At Fig. 2 presents dramatic changes in the management Board of Russia
(or attempts of such changes) with reference to the mentioned variations.
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Fig. 1.Values of the indicators(dotted line) and the model (solid line).
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Fig. 2. Quasi-periodicity of major changes/changes in the management Board of Russia

GREENHOUSE GASES OF THE KYOTO PROTOCOL

Tarko A.M.%, Kurbatova A.1.°
YInstitution of Russian Academy of Sciences Dorodnicyn Computing Centre of RAS, Moscow, Russia
*Russian Peoples' Friendship University, Russia, Moscow
tarko@maill5.com, kurbatova_ai@mail.ru

Changes in the Earth's climate system caused by increasing atmospheric concentrations of the main
anthropogenic greenhouse gases carbon dioxide CO,, methane CHj,, nitrous oxide N,0, as well as some
halogenated hydrocarbons began to threaten the existence of a stable biosphere. In this paper we made
an analysis of the dynamics of greenhouse gas emissions accepted to control the Kyoto Protocol. The
growth rate and compare with the concentrations and emissions of these gases over the last decade, for
the period 2000-2005, and 2005-2010 were investigated. Releases of the mentioned gases into the
atmosphere in 2010 were equal to following parts of the total Kyoto output: CO, - 73.4%, CH4 -17,6%,
N,O - 6,7%, SF6 - 0,4%, HFC - 1 8%, PFC - 0,2%. It should be noted the enormous range of emissions.
According to the monitoring stations Teriberka - Russia, Cape Rama - India, Chibugamu - Canada, Cape
Point - South Africa, Lulin - China, Arembepe - Brazil, Cape Grim -Avstraliya, Point Barrow - United States
it was found that the averaged growth of methane concentration in the 2000s was 0.44% per year, while
the growth rate of methane emission to the atmosphere is four times higher - 1.76%. Growth of the of
nitrous oxide concentration was 0.29% per year, while the increase in nitrous oxide emissions from all
sources is 0.65% per year, which is 2.7 times less methane emissions. Sulfur hexafluoride demonstrates
a positive linear rate of concentration growth during the last decades with the average value 5.9% per
year. The growth rate of SF6 emissions 1.9% less than growth of concentration - 4.07%.

The authors found that the highest rates of growth of atmospheric concentrations have partially
fluorinated hydrocarbons (HFC-134a and HFC-152a), which mean value is 30% per year. HFC emissions
growth slightly less than 25%. Height of fully fluorinated hydrocarbon concentrations in the atmosphere
is equal to 2% per year, while the rate of growth of their emissions has a negative sign (-)2.6% per year.
The fact that the authors can only state so far. The growth rate of the concentrations of SF6, HFCs, and
PFCs in the atmosphere exceeds the growth rate of its releases. This fact requires further investigation.
Comparing of the growth rate of emissions for the period 2000-2005 and 2005-2010 shows that the
growth rate of emissions of CO,, CH4, HFCs for the period 2000-2005 was faster in the period 2005-
2010. The opposite result is observed for SF6. The growth rate of emissions of this gas 1.5 times is faster
than in the previous 5 years. For PFC there is a negative trend growth rate during all mentioned periods.
Greenhouse gases with lower emissions and low concentrations often have a very long lifetime in the
atmosphere and the high global warming potential. As a result greenhouse gases with low
concentrations have a high growth rate, much higher than the growth rate of the concentrations of
other gases. Since quantity of the gases which are not accounted by the Kyoto Protocol is extremely
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increasing every year, it would be useful to expand the amount of gas carried in new agreements on
greenhouse gases to prevent uncontrolled emergencies with the problem of the greenhouse effect.

THE NATURE OF LOW-FREQUENCY RADIATION ABOVE LITHOSPHERE FAULTS

Natyaganov V.L., Skibitskii A.N.
Moscow State University, Moscow, Russia
tenzor@bks-mgu.ru

For over 40 years clearly localized VLF-radiation above lithosphere faults can be detected by satellites
however there is still no general model of this phenomenon. There are several types of possible
mechanisms and competing models considered in science literature which describe the nature of this
radiation from different positions in separate frequency ranges with an increase of seismic activity.

The report considers a new model of VLF-radiation above lithosphere faults based on impulse
amplification of deep degassing of light gases (hydrogen, helium) through lithosphere faults not only
with an increase of seismic activity but also near singular phases of the moon (new and full moon) and in
periods of sharp variations in the angular velocity of rotation of the Earth. An important factor is the
consideration of the high-altitude atmospheric stratification and the feedback effect of thermal diffusion
of light gases in heavy and cold air. This allows creating theoretical basis for justifying energy transfer
efficiency of VLF-radiation at high altitude and its strongly marked localization near lithosphere faults.
The research was conducted with the financial support of the Ministry of Education and Science of the
Russian Federation (in accordance with the requirements of the contract Ne14.577.21.0109).

ON THE POSSIBLE ROLE OF UNDERGROUND FLUID-SATURATED ZONES IN THE GENESIS
OF EARTHQUAKES AND VOLCANIC ERUPTIONS

Natyaganov V.L., Nechayev A.M.
Moscow State University, Moscow, Russia
tenzor@bks-mgu.ru

Empirical facts and observations permit to suggest that earthquakes and volcanic eruptions may have
some common "roots". Genetic factor that can unite them represents a deep ( > 1 km) compact areas
(or bodies) where fluids in the supercritical state are accumulated.

Activation of these underground fluid-saturated bodies can occur at its intersection with tectonic
fractures and faults generating under extreme stresses in the corresponding areas of the lithosphere.
Trigger such events are abrupt changes in the angular velocity of the Earth's rotation and geomagnetic
disturbances.

Formation of fracture system causes a redistribution of fluid between the zones of accumulation, as well
as its access to the atmosphere. This must be accompanied by a change in fluid pressure at different
levels, which can result in mechanical destruction of these zones and corresponding seismic shocks.

If an area of fluid accumulation gets a contact with the magma system (due to the same tectonic
fractures) a volcanic eruption can take place either accompanied by an earthquake or replacing it.

The research was conducted with the financial support of the Ministry of Education and Science of the
Russian Federation (in accordance with the requirements of the contract Ne14.577.21.0109).
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"HELIUM BREATH OF THE EARTH" —
THE HISTORY OF THE STUDY AND IMPLEMENTATION OF THE RESULTS

Mashkovtsev G.A., Pechenkin I.G.
All-Russian Research Institute of Mineral Resources, Moscow, Russia
vims@df.ru

Before the early 20" century helium was considered an exotic element. The study of its geology began
with the works of H.P. Cady and D.F. McFarland. They discovered substantial amounts of helium while
exploring combustion gases in Kansas, United States in 1905. The significance of this light inert gas was
realized during WWI. It was regarded as the best lifting gas for airships. After the Russian Civil War the
USSR also became interested in helium. The Special Scientiic Council on Helium was established. VIMS
specialists were among the first to substantiate the idea of “helium breath of the Earth”, proposed by
V.l. Vernadsky. From the mid-1950s onwards, the Institute began application studies of heliometric
method in uranium prospecting. The method was based on the hypothesis of possible radiogenic
helium content in uranium deposits. This theory was not borne out. A.N. Yeremeyev organized an areal
helium survey and the creation of multiscale maps of near-surface helium fields. Real block crystal
structure was clearly reflected in the regional helium field. A previously unknown principle was
established, according to which the distribution of elevated concentrations of free helium depends on
deep-seated (incl. ore-bearing) faults in the crust of the Earth. In 1969 the results of the helium-content
study were registered as a scientific discovery: “The principle of helium-content distribution in Earth's
crust”. At present the heliometric method is used in geological mapping, prediction of endogenous ore
deposits and ground water, supervision over the condition and operating environment of waste landfills,
underground gas storages and site substantiation for the building of nuclear power stations and dams.

THE RESULTS OF THE STUDY AQUABITUM MUMLUIO

Savinykh M.1.
Scientific Research Company Sibdalmumie, Novokuznetsk, Russia
bragjun@mail.ru

Aquabitum mumijo (algaerit, brag-gune, shilajit, kao-tong) produced relict potassium metasomatism in
granite-gneiss domes of the pipes of the anomalous mantle degassing in the form of aerosol dust
washed off the rocks by meteoric waters colloidal aqueous solutions of mineral and amino acid mixture
giving litofagialnyh products, vegetation and debris on the resinous cement water-soluble of gas and
dust sulphate and nitrate potassium-phosphorus-molybdenum-copper exhalations with the oil
component. Gives colored solid or sinter-oolitic coprolite layers, veins, stalactite-stalagmite, shapeless
heap. The absolute age of ore does not exceed 15,000 years. Content lime, malachite, limonite,
manganese, gypsum, siderite, kaolin, apatite, quartz, chlorite, plagioclase, hydromica, sylvite KCl, halite
NaCl, arcanite K,;SO4,  nitrate, sulfate sulfur, gatchetit. Corresponds to the enclosing rocks
geochemically. Formula mineral part of Ca, Si (K, Na)s C;s Hs; O,. Comprises acyclic saturated
hydrocarbons - isoprenoid alkanes and normal structure: gopan ethyl esters of fatty acids, bi-, tri-or
tetracyclic aromatic. Formula organic part - CgHgO3. Show the highest water ekstragivnost S, N, H, C,
CO,, K, Mn, P, Mg, Ca, Cu, Sc, Th, Sm, Cs, B. With amino acids provide pharmacological activity
preparations. Pharmacological Committee of the Russian Federation approved the project at BPC 42-
3084-98 "mumijo dry extract" means recommended tonic in convalescence and postoperative periods.
In mumieterapiya inferior antibiotics. Clinic recognizes hepatoprotective treatment of venous ulcers,
immunomodulatory properties.
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A SEISMIC FACTOR OF RADON HAZARD IN URBANIZED AREAS
(ON THE EXAMPLE OF ARMENIA)

Saghatelyan A.K.., Saghatelyan E.A.
Center for Ecological-Noosphere Studies NAS RA, Yerevan, Armenia
“State Engineering University of Armenia, Yerevan, Armenia
ecocentr@sci.am, saghatelyan@ mail.ru

As established for the first time on the example of the Spitak Earthquake (December 8, 1988, Armenia),
earthquakes trigger intense radon bursts which propagating in near- surface atmosphere and ionizing
the atmospheric air are contrastingly manifested indoors even at a considerable distance from the
epicenter. The bursts last from the first foreshock to the last aftershock, i.e. several months. Radiation
intensity and exposure durability depend on the earthquake magnitude and remoteness from the
epicenter.

The impact level is 12 times higher against the number of people killed in the earthquake (death toll-
25.000. The number of radon-impacted people — over 300 000).

The impact of earthquake—induced radon upon population has a specific manifestation. Indoor radon
promotes cancer diseases and intensively ionizes air in near-surface atmosphere enhancing active
development of respiratory and eye diseases.

Elevated radon levels in drinking water against the norm provoke digestive diseases.

Research data for 2000-2009 indicate that contrastingly increasing indoor radon in Yerevan (several
times higher vs. the norm) is typical of both major — magnitude > 4.5 and minor magnitude < 4.5
earthquakes with shallow centers (H -5-15km) occurred in the region (Armenia, Turkey, Iran, Georgia,
Azerbaijan).

Solar and geotectonic activation of the Earth — both ongoing and expectable over a long period of time-
brings forward a problem of radon safety of residents of seismoactive regions as one of major ecological
problems to be solved.

Accordingly, among emergency medicine issues, differentiation and development of a new integral
research aspect covering safety of population during earthquakes are needed.
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SOLAR ERUPTIONS AS TRIGGERS OF EARTHQUAKES

Saghatelyan A.K.., Saghatelyan E.A.?
!Center for Ecological-Noosphere Studies NAS RA, Yerevan, Armenia
’State Engineering University of Armenia, Yerevan, Armenia
ecocentr@sci.am, saghatelyan@ mail.ru

A matrix of a different-scale hierarchy of the Earth’s block structures are Hartmann’s global grids
manifested on a force field or energy levels and highly dense on the earth surface. Hartmann’s
elementary cell sized 2x2,5m and oriented NS and EW is characterized by polarity of nodes. The amount
of Hartmann’s elementary cells on the earth surface is 30*10.

For the first time Hartmann’s global grids known as geopathogenic zones and determined by a
biolocation method have been objectivized by radon and photo-registration.

As established on the example of over 200 earthquakes (Turkey, Armenia, Iran, etc.) in 2003 - 2009,
radon concentration relationship in Hartmann’s polar grids determine the dynamics of solar - terrestrial
relationship and is a short-term (on a regional) and operational (on a local scale) earthquake
forerunner.

On a regional scale, if CRn* / CRn">1 then it reflects the dynamics of solar-terrestrial relationship under a
stable state, geomagnetic storms and solar eruptions; CRn* / CRn<1 is an operational forerunner of an
earthquake.

According to preliminary data, polarity of nodes starts changing several days before the earthquake and
recovers after the earthquake.

An example is a magnitude 4 earthquake occurred in Turkey, March 20 - 2006.

Hartmann cells polarity signs started changing from March 15 - 2006 and recovered after the
earthquake. Similar phenomena occurred during all different magnitude earthquakes in the region.

For operational earthquake forecasting nets of measuring points in different countries are needed
based on Hartmann’s elementary cell, which polar node are determined by radon.

GENESYS OF CURRENT CLIMATIC CHANGES IN HIGH LATITUDES — RESPONSES IN PHOTIC
WATER LAYER AND ICE ON SEISMIC DEGASSING

Lushvin P.V., Smorodin V.Ye. 12
'ASE Group / Advanced System Engineering, Moscow, Russia
L2|nstitute for Sustainable Environment, Clarkson University, Potsdam NY, USA
p.v.lushvin@mail.ru, vladimir.smorodin@gmail.com

In modern investigations of climate change, there is no proper answer on such basic questions as: (a)
why a maximal gain of air temperature occurs in Arctic region, (b) why a temperature gain in polar
latitudes happens mostly during winter-spring months?
We believe that for explanation, one must account a factor of Earth’s seismogenic degassing. Really, (1)
observations show that areas of heat anomalies caused by seismogenic dregs are compatible with
seismic zones. The higher water dreg density the lower its surface albedo and photic water layer, and
the higher a layer warming up. The last one is longer kept in colder water. Since the cold water area is
wider during winter-spring, seismogenic dregs lead to effective water heating this time. (2) Another
cause of climate change is seismogenic methane fluxe screened by surface ice. Methanotrophic
microorganisms to utilize methane as a bioenergy source are intensively developing in methane
congestion areas. The energy of bacterial metabolism transforms a monolithic ice into a porous one that
is easier crashed. Surface of such ice with darker methanotrophic products and seismogenic dreg
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detritus has a lower albedo promoting a rapid ice melting/crashing. A difference between Arctic and
Antarctic climates is explained by more intensive seismogenic-methanotrophic melting of Arctic pack
ice.

Therefore, a genesis of climate change in Arctic latitudes is caused by synergistic affecting of the passing
maxima of century seismic (80-90 years) and climatic (50-60 years) cycling.

Acknowledgement to the Russian Foundation of Basic Research (a grant No.12-07-00654-a).

ELEMENT COMPOSITION OF DRINKING WATER SALT FORMATIONS AND THE FACTORS
OF ITS FORMATION

Soktoev B.R., Rikhvanov L.P.
National Research Tomsk Polytechnic University, Tomsk, Russia
bulatsoktoev@gmail.com, rikhvanov@tpu.ru

Salt deposits formed in water supply systems at various stages of preparation, purification and
transportation, are studied in terms of their genesis and removal methods. But our study of these
formations formed in the household conditions in the heat exchange equipment (kettles, pans), shows
their informative value when: 1) assess the quality of drinking water, 2) the ecological and geochemical
assessment of the territory, 3) metallogenic forecasting (Yazikov et al., 2004, Yazikov et al., 2009).

The latter aspect is the subject of this article. As we know from hydrogeochemistry, water chemistry
formed under the influence of its interaction with rocks. Water leaches chemical elements and enriched
with them. Hereafter boiling of water leads to the deposition of elements in salt deposits (of drinking
water limescale), i.e. in this case the scale inherits water chemistry.

Staff of the Department of Geoecology and Geochemistry of Tomsk Polytechnic University more than 20
years collected and processed a representative database of drinking water limescale from different
parts of Siberia and the Urals, characterized by different geology, landscape-geochemical conditions and
anthropogenic load. The basic method for determining the element composition was instrumental
neutron activation analysis (INAA) for 28 chemical elements.

INAA results show that there is a relationship between geology, metallogeny of the studied area and the
chemical composition of the salt deposits.

So, for instance, drinking water limescale is characterized by the accumulation of U, which, in our
opinion, is an indicator in predicting ore occurence of this element. This we have shown by the example
of the Tomsk region, Baikal region, Pavlodar region (Mongolina et al.,, 2011, Soktoev et al., 20144,
Soktoev et al. 2014,). Also Ag and Au clearly show themselves in limescale: their elevated
concentrations allow us to state the possibility of detection of noble metal mineralization probably the
type of weathering crusts.

Our work shows that the areas of active rifting processes are also reflected in the element composition
of salt deposits. Research in Ust-Barguzin basin and Tunka basin allowed allocating geochemical
specialization of these areas: rare, rare-earth, radioactive elements - for Ust-Barguzin basin; Ag, and Au -
Tunka basin (Soktoev et al. 20141).

Thus, we can conclude that there is a relationship between the features of the geological and
metallogenic structure of the territory and the element composition of drinking water salt deposits
(limescale). This fact can be used in the practice of searching and forecasting of mineral deposits.
Elevated concentrations of some chemical elements may be indicators of potential environmental
hazard of potable water.
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THE PROCESS OF EARTHQUAKE PREPARATION AND ANOMALOUS
REGIONAL CLIMATE CHANGES

Guseynov M.A.., Solodilov L.N.?
Nl "Geotechnological problems of oil, gas and chemicals", Moscow, Russia
2JSC "Scientific and Technical Center" Rosvzryvobezopasnost», Baku, Azerbaijan
mh44@ramber.ru, Ins3701@mail.ru

Preparation of the earthquake and thus the occurrence of endogenous heat can be detected from space
using infrared receptor. As an example, Figure 1 shows the global map of temperature anomalies for
July 2010, published by the American space agency NASA.

Fig. 1. Map of abnormal temperatures (July 2010)

From the map shows that the infrared radiation is most intense in the central part of European Russia,
including the capital, the city of Moscow. For a long time in Moscow recorded temperatures above
normal for (8 -10)°C.

In late May of this year in Moscow, there was an earthquake and in our opinion, unfortunately, this
event should be regarded as a foreshock, followed by the main event and aftershocks. Moscow is
located within the so-called tectonic plates, where, according to plate tectonics, earthquakes should not
happen, so Moscow seismologists deny that the seismic event occurred in the capital. Previously, they
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explained this karst collapse, and the last earthquake - echoes of earthquakes in the Sea of Okhotsk and
the Far East.

Azerbaijani seismologists contrast, predict strong earthquake in Baku. But just look at the map of Global
temperature anomalies, to understand that in Baku over the years earthquakes above 5 points will not.
In Europe in the coming years we should expect earthquakes with magnitudes ranging from 5 to 7
points. Precursor (harbingers) of earthquakes there: fires and floods.

ENDOGENOUS ACTIVITY OF THE EARTH AS A RESULT OF NUCLEAR
REACTIONS IN ITS INTERIOR

Guseynov M.A.%, Solodilov L.N.Z, Ramazanova E.E.
NIl «Geotechnological problems of oil, gas and chemicals», Moscow, Russia
2JSC «Scientific and Technical Center «Rosvzryvobezopasnost», Baku, Azerbaijan
mh44@ramber.ru, Ins3701@mail.ru

Physical processes in nuclear reactions in the interior of the Earth we have considered in more than 10
[1-4] for the preparation of earthquakes. Under the new mechanism, it follows that the water of the
oceans, seas, lakes, rivers and other bodies of water, penetrating deep inside the Earth through faults,
fractures, up to alkali and alkaline earth elements, as well as acid anhydrides - "original substance" - and
enters with them in a violent chemical exothermic reaction. Firstborn matter consists of chemical
elements and compounds, which come in a violent chemical exothermic (with heat) reaction with water.
For example, such elements and compounds, the results of the geochemical analysis of water
productive stratum Apsheronsky archipelago are: Na, K, Cl, Mg, Ca, J, Br, CO,, SOs. Firstborn substance is
heated, there are high temperatures and pressures that contribute to the emergence of many nuclear
reactions with small amounts of original material, which occur at the boundaries of volume anomalies.
This results in a temperature field - electromagnetic radiation in the infrared (IR) spectrum of
performing heating the epicenter of the future earthquake. Nuclear reactions begins with the
emergence of high-temperature chamber, which is detected from space infrared receiver.

Under critical conditions (high temperature and pressure) in the outbreak occurs photonuclear reaction.
Photonuclear reaction is recorded as "sudden onset of a magnetic storm" magnetotelluric stations
located at regional and local distances from the source. Photonuclear reaction contributes to the
outbreak in the local gravity - magnetic dipole (LGMD). Reaching the nominal value of the angular
velocity of rotation, and precession LGMD makes nutation oscillations, which are recorded, for example,
magnetotelluric stations in the form of irregular pulsations, separated in time periods of relatively quiet
field. Precession and nutation oscillations of the local gravity - magnetic dipole causing atmospheric
cyclonic activity, ie occurs an abnormal change in the regional climate. Stopping the rotation angular
LGMD leads to destruction of its structure, which is accompanied by volumetric electromagnetic
radiation detectable magnetotelluric stations as “buhtoobraznoy” variation. A few hours after the
completion of the bulk of electromagnetic radiation, ie after instrumentally registered “buhtoobraznoy”
variations occur nuclear fusion reactions, causing an earthquake.

At or near the hearth process is accompanied by melting and cracking of the host rocks, infiltration
through cracks and breaks even more water to original substance, then there is an even greater increase
in pressure and temperature. This is repeated multiple times and can last tens of years and is mainly
dependent on the geological conditions and water pressure. Very often, the magma chamber of future
earthquakes, by the pressure begins to move in the direction of the Earth's surface, causing landslides,
steppe and forest fires, intense evaporation of water in the lakes, seas and oceans [5-7].

We also note that, taking into account the new mechanism of earthquake preparation involves the
formation of oil and gas and a number of other minerals [8].
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HYDROGEN DEGASSING OF THE EARTH: NATURAL DISASTERS AND THE BIOSPHERE

Syvorotkin V.L.
Geological department of M.V. Lomonosov Moscow State University, Moscow, Russia
hlozon@mail.ru

A role of natural disasters is very important in the humanity’s evolution. The author proposes that there
is a common reason for the current intensification of natural disasters at the global scale. This is the
increase of the deep degassing, emission of the reduction gases — first of all hydrogen — from the Earth’s
interior. The process of the inner core crystallization leads to the release of hydrogen, which then
accumulates on the boundary of the liquid core and mantle and soaks to the Earth’s surface.
Gravitational influence of the Moon and Sun on the Earth strengthens the degassing. There are three
“striking” factors of the Earth degassing:

(1) The gas flow, passing from the Earth’s core to the space, affects each geochemical barrier. There are
three important consequences: (a) intensification of seismic and volcanic activity; (b) massive downfall
of aerobic biota and development of the blue-green seaweeds due to gas outbursts on the oceanic floor
along mid-oceanic ridges; and (c) the ozone layer depletion over degassing centers. The author presents
a theoretical concept of the Earth degassing-driven depletion of the ozone layer. Spatial correlation of
the most stable negative ozone anomalies with the major rift zones, channels of the degassing, and
monitoring results of the dynamics of subsoil hydrogen gas content support the author’s concept.

(2) A surplus of biologically active ultraviolet (UVB) comes to the Earth’s surface through the formed
negative ozone anomalies. UVB adversely affects biota, in particular, reduces its productivity, impairing
reproduction and development, inducing DNA damage, increasing mutations, and causing immune
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suppression. It is argued that UVB radiation over the deep degassing centers is one of the geological
driving forces for speciation along with topographic barriers, long-term climatic fluctuations, radon
emission through active faults, and seismicity.

(3) A surplus solar energy in the infrared range, coming to the Earth’s surface through the formed
negative ozone anomalies, leads to the abnormal heating of the local parts of the Earth’s surface. This
causes an increase in frequency of short-term regional extreme meteorological events around the world
and general destabilization of the atmosphere and ocean known as global warming. The Earth degassing
model is used to explain nature and mechanism of El Nifio phenomenon. It is argued that the grandiose
process of the Earth degassing essentially influences evolution of the biosphere including human being
and the development of nations.

DEEP DEGASSING, OZONE LAYER AND WEATHER ANOMALIES

Syvorotkin V.L.
Geological department of M.V. Lomonosov Moscow State University, Moscow, Russia
hlozon@mail.ru

The main cause of the weather (and climate) anomalies is the fluctuations of the ozone general quantity
(general ozone) in the atmosphere. These fluctuations are caused by (i) emission of the deep gases
(hydrogen and methane), which destruct ozone, and (ii) variations of the geomagnetic field, which
increase the concentration of ozone. The positive ozone anomalies cool the troposphere and create
anti-cyclones, dry, heavy and slow moving air masses. The negative anomalies warm up the air and
create the cyclonic masses with law pressure. The closest anticyclones could move to that area bringing
with them the anomalous temperatures, sometimes very high and sometimes very law.

SYNCHRONIZATION OF SEISMICITY AND THE RELAXATION OF ELASTIC
STRESSES IN THE CRUST AS A RESULT OF ITS EXPOSURE
TO ELECTROMAGNETIC RADIATION

Tarasov N.T., Tarasova N.V.
Schmidt Institute of Physics of the Earth, Russian Academy of Sciences, Moscow, Russia
tarasov@ifz.ru

We study a spatial-temporal changes of seismicity in two of the most seismically active areas of the
Central Asian, the Garm region in Tadjikistan and the Northern Tien Shan, in which the Earth’s crust
have been irradiated with series of high energy (6—23 MIJ) electromagnetic discharges. First of all, a
changes of the fractal dimension of sets of hypocenter d, and Herst factor H were investigated in time.
In both areas under study the statistically significant decreases of d, and increase of H during irradiation
their crust was revealed. Therefore the affect of electromagnetic discharges causes increase of spatial
and of temporal clustering of earthquakes that should enhance the correlation radius of seismicity. To
check it, the changes of cross correlation each pair of maps of earthquakes density compiled for each
two contiguous years as a function of the time was studied. The regular changes of this function with a
period of 5 years was clearly observed in the both mentioned areas, that shows of cyclical nature of
spatial redistribution of seismicity in time. During irradiation correlations are increasing significantly, and
the periods of the oscillations is reduced to 2.5 years, i.e. the impact of electromagnetic discharges
causes to spatial synchronization of seismicity and at the same time speeds up the cycles of its
redistribution in 2 times. Similar behavior of studied parameters is typical for complex nonlinear
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dynamical systems that are at the threshold of bifurcation. The radius of the correlation of such systems
increases dramatically when approaching the point of bifurcation that causes their synchronization. At
the same time they are becoming extremely high sensitivity to external impacts. In both areas under
study this was manifested in statistically significant increasing of week seismicity in periods of their
irradiation. As this process could effect on the stress-strain state of the crust, spatial temporal changes
of rate of seismotectonic strains were studied. It was found in both areas under study that irradiation of
the crust significantly increases the rate of seismotectonic strains due to activation of weak seismicity,
caused by a trigger effect of electromagnetic pulses. This causes additional release of elastic strains,
which reaches 3-13% of ultimate strain in the rocks. This is a rather serious contribution to the process
of quasi plastic deformation of the crust and causes the relaxation of elastic stresses in the 0.4-1.7 bar,
which approximately corresponds to 1-17% of the stress drop caused by the release of elastic strains in
the sources of strong earthquakes. Triggering action of the electromagnetic discharges is selective; it
provides the most prominent relaxation of elastic stresses in the areas of their maximum concentration
that could be used for monitoring of the stress state of the crust for the purposes of earthquakes
predicting.

MODELING OF CARBON DIOXIDE CYCLE IN THE BIOSPHERE BASED ON THE GLOBAL
SPATIAL MODEL

Tarko A.M.
Institution of Russian Academy of Sciences Dorodnicyn Computing Centre of RAS, Moscow, Russia
tarko@maill5.com

The calculations of the dynamics of biospheric processes using the global spatial mathematical model of
the carbon cycle of the Computing Center of the RAS were performed. The model adopted a partition of
the Earth on the cell size of 0.5°x0.5° of geographical grid. The model describes the process in terms of
the exchange of carbon between the atmosphere, plants and humus in each cell of the land. The
greenhouse effect of CO, is calculated by general circulation model of the atmosphere and ocean. The
model contains 200 thousand differential equations.

Mathematical modeling was performed to investigate the dynamics of the biosphere in 1860- 2100. The
anthropogenic factors were industrial CO, releases (from fossil fuels), deforestation and soil erosion.
The largest industrial CO;, releases in 2010 were from China, USA, India, Russia, and Japan. The
absorption of CO, by ecosystems of China, Japan, India, and USA was small, so largest increase of CO, in
the atmosphere came from these countries. CO, releases and removals in Russia in 2010 were
compensated, so its contribution to the CO, growth was zero (Pic. 1).

Next calculations were made for more stringent and adequate than the Intergovernmental Panel on
Climate Change criteria, taking into account CO, emissions of each country. During 20-40 years a slight
decline of CO, releases from developed countries will be over complemented by a strong increase of
emissions from developing countries. Consequently, the practice of quotas of the Kyoto Protocol will be
ineffective, and the only way for the inadmissibility of the strong growth in emissions is urgent and free
transfer of energy technologies to developing countries.

This work was supported by RFBR (grant Ne 14-01-00308).
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MODELING OF TECTONIC PROCESSES IN THE AREAS HIGH-LEVEL
RADIOACTIVE WASTE DISPOSAL

Morozov V.N., Tatarinov V.N., Kagan A.l., Kolesnikov 1.Yu., Tatarinova TA.
Geophysical Center of Russian Academy of Sciences, Moscow, Russia
victat@wdcb.ru

The feasibility of using deep geological formations for long-time storage and disposal of high-level
radioactive waste (HLRW) has been a topic much debated by scientists and specialists in this field. Most
debated topic is the possibility of prediction whether natural isolation properties of geological
environment could persist in a period of 10*-10° years. Modeling of geodynamic and tectonic processes
development with time and the assessment of their effects on the persistence of structural tectonic
blocks is fundamental for ensuring safety of HLRW disposal in geological formations.

We propose the following algorithms of conducting research of this kind.

1. The studies of geological structural features of the tectonic dislocations network and geodynamic
zones as well as paleo and modern seismicity, construction of geometrical computer model of
the block structure of the area.

2. The studies and summarization of data on the movements in the area for 0.5 — 1 million years
and on modern crustal movements obtained with the use of space geodesy techniques and high
precision repeated leveling.

3. Reconstruction of 3D-distribution of paleo and modern stress fields, reconstruction of the
dynamics of stress variation for a period of 0.5 — 1 million years, considering irregular distribution
of elastic properties inside blocks.

4. Extrapolation of tectonic processes resulting in the formation of tectonic faults inside structural
blocks for a period of 10*-10° years, modeling of possible trajectories of new tectonic
dislocations formations.

5. Separation of structural tectonic blocks suitable for HLRW repository location in the investigated
area.

A special purpose computer program developed by the authors with finite element calculations and
obtained experimental data is used for modeling of stress dynamic distributions. Our goal is to develop a
solution procedure for prediction of stress variations in structure tectonics blocks suitable for HLRW
repository location.

To construct models in practice and to make calculations the software packages that are available
should be adapted to the tasks set above.
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Evidently, the results of modeling stress can be verified by full-scale observations in situ in boreholes
and workings. Another way is using GPS/GLONASS method. Therefore, the construction of geodynamic
test site in the area of Nizhnekanskiy massif in 2010-2014 was aimed at solving two problems:

(a) to define the degree of activity of large tectonic dislocations;

(b) to correct boundary conditions in stress and strain calculating models.

GEODYNAMICAL MONITORING AS A BASIS FOR CONSERVATION BIOSPHERE AT
DISPOSAL OF RADIOACTIVE WASTE

Tatarinov V.N., Morozov V.N., Kaftan F.B., Kagan A.l.
Geophysical Center of RAS, Moscow, Russia
v.tatarinov@gcras.ru

The large-scale solution of the problem of burial of radioactive waste (RW) from the biosphere began in
recent years, when Russian society comes to realize that the safety of radioactive waste management is
a priority condition for the further development of the economy and the prevention of the
environmental pollution. For the solution this fundamental problem geodynamic proving ground for
modern observations of crustal movements (MOCM) on the basis of satellite systems GPS / GLONASS
was established within Nizhnekanskiy granitoid massif (Krasnoyarsk region), where the first object for
the underground isolation of high-level radioactive waste in geological formations will be constructed.
The observation 2010-2014 allowed to receive new information about the mode of modern movements
at the junction of major tectonic structures of the region - the Siberian Platform and the West Siberian
Plain. The activation of changing the lengths of lines connecting the point of observation was registered,
during the interval of 2013-2014 up to + 15 mm / year, with an average annual values about + 5 mm.
The most likely cause of this increasing of the baseline’s lengths in 2014 is the cyclical nature of the
spatio-temporal development of geodynamic movements, when periods of calm replaced by short
periods of increased movements.

For the period 2010 -2013 years on the right bank of the river Yenisei the length of baselines between
points of observation shortened, i.e. there was a tendency to compress the upper part of the medium,
and on the contrary, on the left bank of the river almost all the baselines lengthened, i.e. the earth crust
was lengthen out. A year later, the picture has been replaced completely the opposite.

Thus, regularity of the behavior of the adjacent parts of the Siberian Platform and West Siberian Plate as
a single unit with the underlying power geodynamic sources was proved instrumentally. This fact
confirms the existing among geologists idea about activity of Muratovskogo fault at the present stage of
the tectonic development of the region.

The obtained results are important for the understanding of the fundamental features of the site
geodynamic, but at the same time, it cannot be the basis for a "hasty" conclusions about the
geodynamic hazards existing in the area for industrial facilities, because the average deformation of the
upper crust are not classified as hazardous.
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NEWS RESULTS IN SPATIAL DISTRIBUTION OF ATMOSPHERIC CO, BY MEANS
OF THE GLOBAL CARBON CYCLE MODEL

Tarko A.M.%, Usatyuk V.V.?
YInstitution of Russian Academy of Sciences Dorodnicyn Computing Centre of RAS, Moscow, Russia
2Advanced Educational Scientific Centre of Moscow State University, Moscow, Russia
tarko@maill5.com, usatyuk@paragon-software.com

The spatial model of the global biogeochemical carbon cycle with taking into account seasonal changes
has been developed. The spatial resolution of the model is 4°x5°, the temporal resolution is 1 day. The
model has been used to study the influence of climate parameters variation on the production process
in terrestrial biota and, influence of production process on the seasonal changes of the atmospheric
CO,, because the functioning of terrestrial vegetation governs seasonal fluctuations of CO, content in
the atmosphere.

A common practice in the analysis of seasonal dynamics of atmospheric CO, concentration is to average
its value over latitude. However, it loose partially information about spatial distribution of CO,, so that it
limits you to observe only inter-latitudinal differences in the CO, dynamics.

In this paper, the authors first investigated the spatial structure of the seasonal dynamics of
atmospheric CO,, and revealed the presence of subsidiary spatial patterns in it. Totally six patterns were
selected: over Siberia, North America, Amazonia, Central Africa, Indochina and North Australia -
Indonesia:
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which exist for a long time (up to several months). The magnitude of reduction, size, time and duration
of the existence of patterns depend on the climate regime and vary in different years. The difference of
CO; concentrations in the center and on the edge of the patterns is 0.5 ppm or more. Patterns originate
from production processes in terrestrial ecosystems and global circulation of air masses.

The value of CO, concentration reduction and spatial extension of the patterns can be used for
qualitative and quantitative assessment of the production process of vegetation in local ecosystems. The
described patterns can be detected by means of modern measuring equipment, but for nowadays only
North America is covered by the network of monitoring stations sufficient for that task.

This work was supported by RFBR (grant Ne 14-01-00308).
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ASSESSMENT OF CONSEQUENCES OF MANIFESTATION THE DANGEROUS GEOLOGICAL
AND PERMAFROST PROCESSES

Chesnokova I.V.%, Sergeev D.0.?
"Water Problems Institute, RAS, Moscow, Russia
?|nstitute of Environmental Geosciences, RAS, Moscow, Russia
ichesn@rambler.ru, sergueevdo@mail.ru

The analysis of the world situation, which experts from the United Nations Commission had made,
showed that the most common natural (geological and permafrost) hazardous processes causing the
most serious consequences. In the territory of Russian Federation, about two hundred fifty events
related to natural hazardous processes take place annually

causing the most serious consequences. In the territory of Russian Federation, about two hundred fifty
events related to natural hazardous processes take place annually. The total economic damage in Russia
amounts to 15 billion dollars.

Speaking about causes of hazards, is should be noted that are main social and economic causes of them.
These are the following: 1) reduction of population and a decline in production especially in zones with
extreme conditions; development of regions previously believed to be unsuitable for living due to high
probability of natural hazardous processes; 2) development of a specific complex of hazardous natural
and technogenic processes provokes by human activity; 3) mistakes and errors in the strategy of
ensuring safety in regions. Usually, all forces and means are spent for elimination of hazardous
consequences and not for preventive measures (1).

Natural catastrophes bring about cardinal social consequences: changing economic geography of
regions; violating the population structure; affecting the mass psychology of people and destabilizing
social and political processes in regions. That contrary to economic, the social and political
consequences of major hazards retain for a long time.

The aim of our researches is the study, analysis and integrated assessment of the territory for providing
data ware to insuring against natural disasters for its steady development and formation of the social-
economic policy in specific regions.

The methodical background of work stems from theoretical works of native and foreign researchers on
the topics of interaction of nature and society, seismology, geological engineering, rational use and
protection of natural resources (2). The research methods imply the combination of traditional
geological analyses (comparative, historical and cartographic) with the methods of the system analysis,
as well as the geographic (GIS), economic (estimation of losses at the macro- and micro-levels, statistics)
and sociologic (interview, questionnaire, etc.) methods.

Thus, the problem of protection the people and the development of new social and economic policy is
international and it demand to use the full potential accumulated by scientists and practitioners in
different countries. Further researches in this new direction, need to be conducted together with
economists, sociologists, ecologists as these aspects in studying of the geological environment has been
little studied, and they significantly affect the economic policies and thereby determine our future.

The investigation is completed with financial support by Russian Foundation of Basic Research (Project
#13-05-00462)
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THE DISCOVERY OF THE POSSIBILITY OF OCCURRENCE
OF CATASTROPHIC EVENTS

Shabunevich A.V., Shabunevich V.I.
VNIIEM, Moscow, Russia
Viktor-tien@yandex.ru

Known method of determining the stresses in front of cracks in structural elements is the fact that the
surface coverage of coherent radiation to the full size of the load, at the same time gradually loaded
element is recorded at each stage of the two exposition hologram in colliding beams for the surface of
the element in the area of the crack tip and record interference patterns in the parameters which are
calculated stresses before the crack [1].

Discloses a method for detecting the possibility of catastrophic events, including the measurement of
the parameter geophysical field in the controlled area, and judging from the data of the possibility of
catastrophic events, characterized in that the measurement is carried out continuously, detect
fluctuations in the measured parameter and the detection of sinusoidal oscillations of increasing
frequency, with the amplitude statistically significantly different from the background to the controlled
area and the period from 100 to 1000000 seconds, the judge of a possibility of the occurrence of
catastrophic events [2].

It is proposed to consider a method of detecting the possibility of catastrophic events, based on the
differential interferometry surface of the Earth. In this case, the inter-track interferometry is applied to a
pair of complex radar images (CRI) received on the coils separated by time and forming a pair of
interference. Record pairs CRI made in accordance with the phases of the tidal effects of the Moon and
the Sun [3]. Further, a comparison of the differential interferometric pictures with reference pictures.
Upon detection of significant differences of these paintings is calculated parameters of the stress-strain
state (SSS) of the crust and a risk assessment of its damage.

Assessment of the potential for injury, to a first approximation, it is possible to produce, for example, as
follows. On recovered with differential interferograms paintings change the normal components of the
displacement vector surface of the Earth can be determined, for example, changes in the value of the
bending stress components (strain) of the vertices of cracks in the earth's crust and then find the
maximum values of stress (strain) in the vicinity of defects as the sum of their nominal values and the
values changes in the maximum local bending stress components (deformation), extrapolated from the
values of the corresponding, for example, the loading parameters of the crust. And then compare the
obtained maximum values of the parameters of the SSS with the permissible values [4].
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INFLUENCE MAGNETIC FIELD GRADIENT IN THE ANOMALOUS ZONE ACTIVE
GEOLOGICAL FAULTS ON THE EEG OF THE HUMAN BRAIN

Shitov A.V.2, Pobachenko S.V.%, Sokolov M.V.}
'National Research Tomsk State University, Tomsk, Russia
’Gorno-Altaisk State University, Gorno-Altaisk, Russia
savl03@yandex.ru

It was an experimental study of the dynamics of the functional state of the human brain in vivo in the
zone of active geological fault with anomalous magnetic field gradient. The results of studies of the
dynamics of the human brain EEG indices, located in a zone of anomalous values of the magnetic field
and beyond. Found that when released into the identified area observed a significant increase in the
amplitude of EEG indices of recorded values (2 - 3.5 times above background levels) for major functional
frequency bands (a, A). Shown on the analysis of the dynamics of daily EEG parameters, as well as
control data for the same volunteers taken in an area without abnormal variations that effect is uniquely
identified due to the influence of a gradient magnetic field.

Thus, the detected induced reaction dynamics parameters in the electrical activity of the human brain
with the direct effect of the anomalous magnetic field gradient zone of active geological fault.

A COMPREHENSIVE STUDY OF THE IMPACT OF EARTHQUAKES ON HUMAN HEALTH
(ON THE EXAMPLE OF THE ALTAI REPUBLIC)

Shitov A.V.
Gorno-Altaisk state University, Gorno-Altaisk, Russia
savl03@yandex.ru

The analysis of large amounts of geological, geophysical and medical data was revealed the following
patterns.

1. The ongoing intensification of seismic processes in the territory of the Altai Mountains has a
significant impact on the health of the population of the Altai Mountains, especially those living in the
epicenter of the earthquake Chuya.

2. Based on the analysis of geological and geophysical characteristics of the administrative regions of the
Altai Republic and child morbidity showed an increase in the correlation coefficient between them,
especially in 2003, when the earthquake happened Chuya.

3. As a result of factor analysis identified the following factors for the disease: the intrusion - congenital
anomalies, diseases of the skin and subcutaneous tissue; radon, magnetic anomalies - disease of the
blood and blood-forming organs, respiratory diseases, diseases of the eye; geochemistry and
electromagnetic processes - digestive diseases.

4. An analysis of ambulance calls for 2002-2003. revealed that during the main shock increased the
number of calls for the exacerbation of hypertension: after a major earthquake, the increasing number
of patients with high blood pressure, hypertensive crisis, stroke and myocardial infarction.

5. Chuya After the earthquake significantly increased correlation of ambulance calls to external factors,
especially with meteorological parameters and heliogeophysical characteristics. This feature is required
to excessive tension of the body due to stress associated with the earthquake. This reduces stress
adaptation abilities, causing him to overreact to the impact of other environmental factors, including the
geomagnetic disturbances.
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6. Seismic factor significantly affects health, especially the sick person. His body from a biological point
of view is in an unstable state. Moreover, any stimulus (microflora, mental stress, pain, etc.) able to
cause decompensation of protective and adaptive mechanisms and lead to an unfavorable course.

7. Analysis of changes in the Earth's crust and atmosphere as a result of the preparation and course of
seismic events allowed to propose a single mechanism of the relationship between the various
processes occurring at this time. This mechanism involves a significant effect of training and dynamics of
seismic events on the characteristics of the various geological, geochemical and geophysical processes
on the territory, as well as their significant impact on public health in preparation for major seismic
events.

Given the above, it is necessary to study man as a biological system, responsive to the processes of
different periodicity (including geological), which manifests itself in the failure of functioning of various
body systems in the manifestation of these endogenous periodicities. Given that external processes
periodization sets periodization geophysical processes, the activation of geological and geophysical
processes of the Earth, as a response to external stimuli allows not only to identify the characteristics of
the disease, but also on the basis of which to make recommendations for the prevention of the negative
consequences of the identified patterns.

ACTIVE GEOLOGICAL FAULTS AND THEIR IMPACT ON CARDIOVASCULAR
ACTIVITY OF HUMAN

Shitov A.V.}, Tuzhilkin D.A.%, Borodin A.S.%, Apryatkina M.L.2
'Gorno-Altaisk State University, Gorno-Altaisk, Russia
’National Research Tomsk State University, Tomsk, Russia
savl03@yandex.ru

The results of studies of the cardiovascular system of the person within the areas of geological faults of
the Altai Mountains. Within an active fault parameters change cardiovascular activity of the human
body, manifested in a change of the spectral components at different frequencies. Within the fault
zones also change indicators mean and variance of the oxygen content in the blood. Negative
correlation coefficient dynamics of the heartbeat period to the dynamics of radon in active fault
indicates that the increase in radon emanation has a negative impact on human health, resulting in
lowering the RR-interval and reduced oxygen levels in the blood. In general, the result of the studies
found a significant effect of active faults on the cardiovascular human activity, especially in the
epicentral area Chuya earthquake that can be used, under certain restrictions, as bioindicative option to
search for a geologically active areas that affect the human body. mean and variance of oxygen content
in the blood. Negative correlation coefficient dynamics of the heartbeat period to the dynamics of radon
in active fault indicates that the increase in radon emanation has a negative impact on human health,
resulting in lowering the RR-interval and reduced oxygen levels in the blood. In general, the result of the
studies found a significant effect of active faults on the cardiovascular human activity, especially in the
epicentral area Chuya earthquake that can be used, under certain restrictions, as bioindicative option to

search for a geologically active areas that affect the human body.
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NEOTECTONIC CONTROL OF COASTAL EROSION IN BASHKORTOSTAN

Yarullina I.N.
State Unitary Scientific-research institute of Secure of Life Activity of the Republic of Bashkortostan,
Ufa, Russia
galimoval8@mail.ru
The study area is located in the Urals region of the Republic of Bashkortostan (Pribilsky area). We
investigated the valleys of large rivers - White, deme, Ufa and their tributaries to assess the degree of
risk of coastal erosion for settlements. Examination of exogenous geological processes showed that the
region is characterized by modern intensification of erosion and fluvial processes, leading to the collapse
and rapid offset of banks, forming cliffs and landslides. Lateral erosion of the river were studied by field
survey valleys, interpretation of aerial and cosmopolitical, matching, modern hydrographic situation
with topographic maps of previous years. Attracted instrumental data of geodetic measurements. The
research was conducted taking into account the geological structure of the plots.
In our opinion, one of the most accessible, effective and undeservedly rarely used methods of analysis
of dangerous exogenous geological processes (EGP) are structural-geomorphological studies that office
by viewstatemode modern forms of relief, to determine the dynamics of neotectonic movements as a
factor determining the rate of coastal erosion.
In terms of morphometric builds on the methodology AV Orlova [1] on the maps was fixed reference
height, hypsometry not changed dramatically by denudation - absolute marks of watersheds, tectonic
ledges or steps, as well as lowland areas of major river valleys. Orfograficheskii methods applied in the
work, based on direct observation of the external appearance of the forms and elements of the terrain
of river valleys, slopes and watersheds, identifying their characteristics to study their spatial
relationships. The planned shape of the relief elements, due to the peculiarities of the geological
structure of the substrate, interpreted as relaxation of faults [2]. The materials associated with the
geological and geomorphological characteristics of the area, provide a basis for conclusions about the
spatial distribution and dynamics of coastal erosion.
Thus:
1. Can attempt to link the dynamics of erosion processes with neotectonics and based on the identified
relationships to predict the location of other, as yet undiscovered and unstudied areas with abnormal
exogenous geological processes. As part of structural-geomorphological studies in applied
morphometric and orfograficheskii methods.
2. All identified areas of abnormally rapid coastal erosion and activehotels-neobrazovana in the valleys
R. White and its tributaries naturally dedicated to: the intersections of the transverse valleys of the
lineaments are long - living by faulting, manifested in the structure of the prequaternary sediments and
activated in the Pleistocene; the boundaries of different height morfologia; local neotectonic the
raisings and lowerings in the bed of the valleys.
3. Analysis of neotectonic position plots the development of dangerous EGP possible with the use of
remote methods using topographic maps, geological maps, cosmopolitical.
4. The use of established patterns allows us to predict dangerous EGP in areas with morphostructural
similarity with thoroughly investigated plots.
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