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IMPUMEHEHUE CEICMWYECKNX PACCESSHHBIX
N SMUCCUOHHBIX BOJIH VIS ITOBBIIITEHUA DO@PEKTUBHOCTH
OCBOEHUA MECTOPOXIEHNU YIVIEBOAOPOI0B

YcenewHocTh OypeHusi CKBaKMH Ha He(hTb M ra3 BO MHOTOM OIpeNessieTcs] HaTuYrieM
BBICOKOT'O COJIEPXKAHUS YIJIEBOJIOPOIOB 1 MTPOHUIIAEMOCTBIO KOJIJIEKTOPA B MECTE €T0 BCKPbI-
Ths. JIJIsT JOCTOBEPHOTO M3YYEHUST 3TUX XapaKTePUCTUK HEOOXOIMMO HCIIOIb30BaTh BOJHBI
MHUKPOCEHCMUYECKOI SMUCCUM U PACCESTHHOTO OTpaxkeHus1. [Iist X HaGMOAeHUS, BbIACIEHUS 1
MO3UIIMOHUPOBAHUS B TeOCpeie Pa3paboTaHbl TEXHOJIOTUU «CEHCMOIOKAIIMSI 0YaroB IMUCCHUU»
U «CeficMUYecKuUii JoKaTop OOKOBOro 0030pa», KOTOPbIE CYILIECTBEHHO PACIIUPSIIOT CIIEKTP 3a-
Jlay, perraeMbIX CeCMOpa3BeKOl ITPU OCBOEHUM MECTOPOXKIECHUH yTriieBoaoponoB. [1puBeaeHbt
MpUMepPhl IPUMEHEHUST 3TUX TEXHOJIOTUI IIpU pa3Belke U pa3paboTKe MecTopoxaeHuin YB.

Karoueevie crosa: mecropoxaeHure HedTH U rasa, ceiicMopasBelika, pacCestHHbIE BOJIHBI,
SMUCCUOHHBIE BOJIHBI, TPELIMHOBATOCTD, TEXHOJOTHH.

The success of drilling oil and gas wells is largely determined by the presence of high HC-
content and permeability of the reservoir at the point of penetration. For a reliable study of these
characteristics should be used microseismic emission and the scattered reflection waves. For
their observation, selection and positioning in geomedium we developed technology “Seismic
Location of Emission Centers” and “Side-View Seismic Location”, which significantly extend
the range of problems solved during seismic exploration of hydrocarbon deposits. Examples of
application of these technologies in the exploration and development of hydrocarbon deposits
are provided.

Key words: oil and gas field, seismic exploration, scattered waves, emission waves, fractures,
technology.

Beenenue. YcnenHocTs OypeHMsT IITyOOKMX CKBa-
KUH (C MoJlydeHUEM peHTa0eIbHOTO MPUTOKA He(TH
U/UAM Ta3a) Ha MECTOPOXIECHUSX YIJIEBOIOPOIOB
(YB) cocraBnsger npu noucke ~30%, npu pasBeake
~70% w npu paszpabotke ~95% [Tumypauen, 2010].
[Ipu 3TOM B TIpolIecce pa3paboTKK 0ObIYHO 85—90%
obuieit mookun YB mpuxomurca Ha 10—15% cksa-
KUH. YCIeIHOCTh OypeHUs U JOObIUM 0OyCIOBIeHA
pacCITOJIOKeHUEM CKBaXKMH Ha yJacTKaX ¢ BBICOKUMU
HachblllgHMeM YB 1 mpoHMIIaeMOCTbhIO KOJIJIEKTOpA.
M3yueHne 3TUX CBOMCTB KOJIEKTOpa 0CO00 aKTyalb-
HO, TaK KaK MHGOPMAIIUA O HUX TTO3BOJISIET CYIIEeCT-
BEHHO CHU3UTH KaIllMTAJbHBIC 3aTpaThl HA OCBOCHUE
MECTOPOXACHUI (3a CUeT 3aJTOXKEeHUS TIIyOOKIX CKBa-
KWH B «yIauYHBIX» MECTaX) U 3HAYNTEIBHO TTOBBICUTh
3(h(HEKTUBHOCTD UX pa3pabOoTKMU.

CeiicMopa3Begka — Haubosiee MHGOPMATUBHBIN
reopU3NYeCKNii MeTOI M3ydeHUs TeOJIOTUYECKOMN

cpelbl, HO JJi1 IOCTOBEPHOIO PEeIeHUST YKa3aHHbIX
3ajJa4d liejecoo0pa3HO pacIIMpUTh ee MHGpOpMalM-
OHHYIO 0a3y 3a CYET MCIOJIb30BAHUSI BOJIH APYIUX
KJ1aCCOB, MMEIOILIUX JOMUHAHTHYIO 3aBUCUMOCTb OT
MPOHULIAeMOCTH 1 Y B-HachlleHUsI reocpebl, Io-
CKOJIbKY oTpaxeHHble BoJiHbI (OB) He uMeroT Takoit
3aBUCUMOCTH.

CeiicMuyecKue METO/bI U3yYeHHs TPEUIMHOBATOCTH
U YB-Hacbimenus ropueix mopoa. HanexHblii nHau-
KaTop OTKPHITON TPEeIIMHOBATOCTH (MMPOHUIIAEMOCTH )
reocpelnbl — celicmuteckue paccesuHvle 6oaHbl (PB),
KOTOpbIE 00pa3yloTcsl B Te0JIOTUUECKO cpene Io-
BCEMECTHO TPU OTpPaX€HUU OT HEOJHOPOJHOCTEN C
pasmepamu (/) MeHble (/ < \) U 3HAYUTEJTbHO MEHbIIIe
(I << \) muHbl BoHbl (A) [Ky3HewoB u ap., 2004].
CaMoii xecTkol (B aKyCTUUYE€CKOM OTHOILIEHUU) He-
OHOPOJHOCTbIO B T'€OJIOTUYECKOW Cpefe SIBJSIOTCS
OTKpBIThIEe TpelHbl. Ha ux coBoKymHoCTH (B npefe-
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Puc. 1. IIpumep Ha- 400
TYPHOTO H3MEpEHUs
sHepruu MCD (yci.
en., A.,) B COIOCTaB-
JIEHUU C BPEeMEHHBIM
rpajiueHTOM U3MEHe-
HUSI CUJIBI TSIXKECTHU B
MecTe u3MepeHus (Ag,/)
B TeueHue 30 cyT.
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nax 1-if 30861 @peHessT) 00pa3yloTcs ceiicCMUYECKHe
PB, MTHTEeHCMBHOCTH KOTOPBIX Ha MTOPSIIOK BHIIIE, YeM
TIPA OTPaKeHUHN OT 3aKPBITHIX TPEIIVH, (PU3NIECKUX U
reoMeTpUUYeCKUX 1IIEPOX0OBAaTOCTEH U T.II. B TeOCpe/Ie.
IMTostomy sHeprus PB goMMHAHTHO COOTBETCTBYET
TPEIIMHHON TTOPUCTOCTH T€OCPEIH.

Hamnbomnee HanexxHyo nHMOpMAaIIMIO O TUTIE (JTIo-
MIOHACHIIIIEHUS U HepaBHOMepHOCTH Y B-comepskanmst
B IMOPOAaX-KOJJIEKTOPAaX MOXKHO TTOJTYYUTh, UCIIOJIb3YS
80HbI MuKpocelicmuyeckoll smuccuu (MCD), KoTopblie
BO3HUMKAIOT B pe3yjbTaTe MpeodpaszoBaHUsl YIIPY-
TOI SHEPTUM W3 TOTeHUHMATbHON (OpPMEI (yIIpyroe
HampsoKeHWEe Ha KOHIIAX OTKPHITOM TPEIIMHBI) B
KMHETUYECKYIo (yrpyras BOJIHA aKyCTUYECKOIo Jaua-
MazoHa). DTOT MPOLECC IKCIePUMEHTATIbHO U3Y4YeH
M.B. I'30BcKuM Ha MOJIYIIPO3paYHBIX MOJEIISIX 1 IO/~
pobHO omucaH B pabote [I'3oBckmii, 1975]. BomHbl
MCD umeroT ciaeayooline CBOMCTBa:

— 00pasyloTcsl B Mpoliecce KOOnepaTUBHOIO U3-
JIydeHusT (TUTIA LIEITHOM peaKIMW) YIPYTMX BOJH OT
COBOKYIMHOCTH OTKPHITBIX TPEIIWH B Tpemenax 1-it
30HEI DpeHes;

— BO3HUKAKT B Teocpele MOBCEMECTHO, TO-
CTOSTHHO M HEIPEpHIBHO;

— (GopMUPYIOT B KaxXIOM «ToUKe» (C pasMepamMu
30HBI DpeHensT) CaydalHBI MYJBTHIIMKATHBHBIN
MpOLIECC SMUCCUM YIpyroil saHeprum (puc. 1, A.,);

— CTallMOHAapHBIE XapaKTepUCTUKHA 3TOTO IIPO-
lecca (cpeaHee 3HaUeHUE, UCTIEPCUSI U aBTOKOPpe-
JIIIIMOHHAsT (PYHKIINS ) JOMUHAHTHO 3aBHUCSIT OT I'€0JI0-
TUYECKUX XapaKTEePUCTUK (TUTT (QITIONIOHACKIIIEHUSI,
HaTpsDKEHHOE COCTOSTHUE M MIPOYHOCTHBIE CBOMCTBA
nopona) [KysHeuos u ap., 2007].

MonutopuHr BojH MCD (B pexxume HelpepbiB-
HOro HabJIIoAeHUS) BBIMOJHSIOT B TeueHue 20—30 cyT.,
VUUTBIBAs BIVSTHUE TBEPAOTEIBHBIX JIYHHO-COJTHEYHBIX
MIPUJINBOB Ha MYJbTUIUIMKATUBHOCTD CIYYaHOTO
npoiecca (puc. 1).

PaccestHHbIe BoJTHBI 1 BOTHBI MC3 CyllIeCTBEHHO
ommyatorcst oT OB no ammnuryne (Ha 1—3 mopsiaka
MeHbllIe), ronorpady (TOYeUHbIN U3JlydaTesib) U Me-

1607.07.000 21.07.070:00  26.07.07.000  31.07.07.
CTy BO3HUKHOBeHUSs (rmoBcemecTHO). [Tostomy st
WX HAOMIOACHUS, BBIIEJICHUS W TO3UIIMOHNPOBAHUS
MIPUMEHSIOT pa3judHbIe CITOCOOBI M TEXHOJOTUU
[ApyTioHoB u np., 1997; BenepuukoB u np., 2011;
Ky3neuoB u np., 2007; Sheriff et al., 1995]. Haubosee
9((HEKTUBHBIMU B T€0JOTMUYECKOM OTHOIIEHUU Clie-
IIyeT CYUTATh TEXHOJOTUM «CeHCMHMYECKHMI JIOKAToOp
06okoBoro o63opa» (CJIBO) u «celficMoJI0Kal1s: 04aroB
amuccun» (CJIOD). B aTux TexHoyorusx, paspado-
TaHHBIX YYCHBIMH U CITEIIUAIMCTAMHU HAYIYHOM IITKOJIBI
HedTeraszonBoit ceiicMoakyctuku mnpod. O.JI. Kys-
HenoBa [Ky3nenmos u ap., 2004, 2007], peanm3oBaH
TIPUHIINT JIOKATOPOB aKTUBHOTO M TTACCUBHOTO TUTIOB
(puc. 2), KoTophble 3a CYET cylepKpaTHoro (boJjee 104)
HaAKOTIJICHUST TTO3BOJISTIOT BBIIEIUTH MUKPOCEHCMMU-
YeCcKHe BOJHBI (paccesTHHBIE W €CTeCTBEHHOM 3MHUC-
CHM) W TIO3ULNOHUPYIOT WX, WCIOJB3YS MPOLEIypPy
CKaHUPYIOIIETO (DOKYCHUPYIOIIETO 0030pa HIKHETO
TTOJTYTIPOCTPAHCTBA.

B mexnonoeuu CJIEO vicnonb3yloT TUIOIIAAHbBIE
aHTeHHBI U3JIYJYeHUS W TIpreMa CeCMMYEeCKUX BOJIH
(puc. 2,a), a AJIst UCKJTIOUEHUS WU CYILLECTBEHHOTO
cumxeHnus BausHuss OB Ha PB ucmonb3ymor 00-
KOBOI 0030p, KOTJa TOYKM CKAaHMPOBAHUS 3amaloT
3a mnpenenaamMu 30H dopmupoBaHust OB. M3yuenue
MMPOCTPAHCTBEHHOTO paclpeeIeHus] OTKPBITON Tpe-
muHoBaToCcTU 1o TexHoiaornu CJIBO Bo3dMoXHO Kak
IO CaMOCTOSITCIbHBIM HaOIOMEeHUSM JIOKaTopa, TaK
W Ha OCHOBE TepeoOpabOTKM MCXOMTHBIX IOJIEBHIX
matepuasoB MOI'T-2D wunau -3D. [nsg usydyeHus
MPOCTPAHCTBEHHO-BpeMeHHOro (4D) uaMmeHeHUs
TPEIIMHOBATOCTH B Pe3y/IbTaTe TEXHOTEHHOTO BO3/IEii-
CTBMSI Ha Teocpenmy (HAIpUMep, TIPU THIPOpPa3phiBe
IUTacTa, NCKYCCTBEHHOM 3aBONHEHWU U Ap.) HAOI0-
nenust CJIBO BBIMOMHSIIOT B pexXuMe MOHUTOPUHTA
IO W TIOCJTe BO3JEUCTBUSI.

B mexnonoeuu CJIOD ncnonb3yioT TOJIBKO ITPUEM-
HbIe aHTeHHBI (puc. 2,06) ¢ paamepamu, kak u B CJIBO,
okojio 1—2 kM B auametpe. Ilo TexHonorun CJIOD
WCCIIEIOBAHNST BBITIOJHSIOT B IBYX OCHOBHEIX PEXM-
Max — OIlepaTUBHOM U IOJTOBpeMeHHOM. B mepBoM
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cllydyae ONpeAessioT JUHAMUKY M MPOCTPAHCTBEH-
HOE TMOJIOKEHUE Mpolecca TPeIIMHOOOpa3oBaHUS B
peaibHOM BpPEMEHH, UYTO HEOOXOAMMO IJIs olepa-
TUBHOTO KOHTPOJIS 3a Pa3MYHbIMU TEXHOT€HHBIMU
BO3IEHCTBUSIMU B reocpejie (TUIpopa3pbiB, OypeHUE,
nepdopanust u ap.). [Ipu 1onroBpeMEeHHOM pexXuMe
OIPEAEISIOT Pa3IMUHbIE XapaKTEePUCTUKU TeoCpeibl U
UX U3MEHEHHUE, B TOM YuCJie B 3aj1exu Y B, mis pelie-
HUS ILIMPOKOTO CIIEKTPa T€0JOTMYECKUX, TEXHOJIOTU-
YeCKUX, KOJIOTMYEeCKUX 1 ApYyrux 3agad [ Ky3HeloB u
ap., 2007; Kuznetsov et al., 2016a]. K unciry Hanbosee
BaXXKHBIX 3371a4 MOXHO OTHECTH:

— ompenesieHue CTPYKTYpbl HEOAHOPOAHOCTU U
HEPABHOMEPHOCTU (DJIIOUIOHACHIILICHUS;

— oIpenelieHue KoHPuUrypauuu GppoHTa BBITEC-
HeHUs1 He(TU BOIOM;

— BbIIEJIEHUE CYOBEPTUKAJIbHBIX 30H MHTEHCUB-
HOW OTKPBITOM TPEUIMHOBATOCTU, OCYIIECTBIISIOLINX
MOANUTKY MECTOPOXAEHUS (QIIOMAOM U SHEpruei
(TeIUIOM U JaBJICHUEM);

— BBIIEJICHWE YYaCTKOB BBICOKOro HedTecomep-
KaHUS B 0OBOAHEHHOU YacTy 3ajexu (TaK Ha3blBae-
MbIX OCTAHIIOB) U Ha COMPSKEHHOU TEpPUTOPUM IS
MpUPOCTa 3aMaCcoB;

— ompenesieHue JIaTepaJIbHOW CTPYKTYPbl OCHOB-
HBIX (QIIOUIHBIX TTOTOKOB (BOALI U HE(TU) B 3aJIeKU
JUJIS. ONTUMU3ALIMU CXEM M PEXMMOB UCKYCCTBEHHOIO
3aBOJIHEHUS 3aJIEXKMU;

— BBIOOp TIEPBOOYEPENHBIX CKBAXXMH [IJIs1 TIPOBE-
JIEHWS B HUX Te0JIOTO-TEXHOJOTMYECKHUX MEPOMpUs-
TUIA C 1IeJIbI0 KPaTHOIO YBeJIMYEeHMsI IpuToka YB B
CKBaXUHY;

— KOHTpOJIb B pEAIbHOM BPEMEHHU 3a Mpolec-
COM OypeHMsI CKBAXKMHBI [IJI1 BIOOpa ONTUMAJIbHBIX
pPeXXMMOB OypeHUsI, IPOrHO3a aBaAPUMHBIX CUTyalluid
u ap.;

— KOHTpPOJIb B PEaJIbHOM BPEMEHM 3a TEXHOIEH-
HBIMU BO3JEHCTBUSIMU Ha TIacT (TMApPOpa3phbIB, 3a-
KauKa BOJHI M Ta3a, nepdopaius 1 ap.);

Puc. 2. IlpuHuunuaib-
HbIE€ CXeMBbl HaOJIOIeHUI
AKTMBHBIM JIOKATOPOM —
meton CJIBO (a) u mac-
CUBHBIM JIOKATOPOM —
meton CJIOD (6). Ar un
As — amepTyphl IpueMa u
MU3JTYYCHUsI CECMUYECKUX
BOJIH COOTBETCTBEHHO,
S — usyvaemas IUIOIIAIb,
V — usyvaembiii 00beM,
Vf — 30Ha TpelmHOBaTO-
ctu, Fr — 1-a 3oHa ®pe-
HeJIst (xS)°~5

— JIOKALIMSI 0YaroB aHOMAJIbHOTO HaIpsIKeHUS
reocpenbl — «3apOIbIlIei» OYyIyIIMX TEXHOTEHHBIX
3eMJIETPSICEHUII U KOHTPOJIb 3a UX pa3psakoil (mpo-
¢unakTUKa) U ap.

DTOT nmajeko He MOJHBIN TepeyeHb peasbHO
pelraeMbIX 3amad MOKa3bIBaeT MCKIIOUMUTEIbHO BbI-
COKYI0 MEepCIeKTUBHOCTh ucnojb3oBaHus CJIOD-
MOHUTOPUHTA.

IIpumepnl npumeHenusa texHojgoruid CJIABO n
CJIOD. Komnaekcuposahue celicmMu4eckux mexmoao-
euil [Meltchouk et al., 2007] Ha ocHOBe MPUMEHEHUSI
BOJIH pa3HOro kjiacca (OTpakeHHBIX, pacCesSHHBIX U
SMUCCHUOHHBIX) TTO3BOJIIET HE TOJIBKO CYIIECTBEHHO
paclIMpUTh CHEKTP pellaeMbIX 3alady, HO M 3HauM-
TEJIbHO MOBBICUTh HaJIEXKHOCTh PEKOMEHIALINI Ha T0-
CTaHOBKY OypeHMs TOMCKOBO-PAa3BEIOYHBIX CKBAXKIH.
ITokazaTeapHbIl IIpuMep — pa3Beaka KyroMOMHCKOTo
mecTtopoxnaeHust YB (Bocrounas Cubups, KpacHosip-
CKMI1 Kpaii) ¢ TUIOLIAALI0 OKOJIO 6 THIC. KM’ B pudeii-
BeHACKOM ocagoyHoil Tomue [Mukhamedzyanov et
al., 2005]. 3nech go mpumeHenust CJIBO ycnelHocTb
OypeHMsI pa3BeIOYHBIX CKBaXXWH IO pe3yJibTaTaM
MOTT-2D u -3D cocrasisuia okosio 40%, cpennuii
neoutr — okoyio 30 T M MakKCHMMaJIbHBIH — OKOJIO
120 T HedpTu/cyr. Ucnonb3oBanue nHpopMauu od
OTKPBITOI TPEIIMHOBATOCTH ITO3BOJIUJIO ITOTYYaTh BbI-
COKHE Y MaKCHMMaJIbHO BO3MOXHBIE IIPUTOKM HEDTH
(~400—700 T HedTH/CYT) BO BCeX BHOBbL MPOOYpeH-
HBIX CKBaxXMHaX, YTO ONTHUMHU3UPOBAJIO Pa3BEAKY
KyroMOMHCKOro MeCTOpOXAeHUsI ¢ SKOHOMUYECKUM
addexkTom b6oiee 4,3 Mapn pyo.

AHaJIOTMYHBII IpUMep — pa3Beaka AKOOMHCKOTO
razoBoro MecropoxaeHuu (IIpemypanbckuii mporuo,
Openbyprckas obmacth) [Kuznetsov et al., 2016b],
rIe ISl oTpeAesieHrs ONTUMAIbHOTO MecTa OypeHUs
pa3BemoyHOM CKBaxkMHBI No 172 (puc. 3,a) UCIONb-
3o0BaHa MHpopmanusg od6 OB (cBon ctpykryphl), PB
(aHOManug TpelHoBaTOCTH) 1 MCD (Hamuuue rasa).
Kpome Toro, mpu BeIOOpe MecTa 3aJIOKEHHUSI 3TOi
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Puc. 3. ComnocraBieHue pe3yJbTaTOB CEMCMUYECKUX MCCIAENOBAHMI 1O TEXHOJOTUSM: @ — CTPYKTypa KPOBIW TPOAYKTUBHOM TOJIIU

(M30TUIICHI) ¥ TPpaHUIIA KPOBJIM COJISTHOTO KyroJja (TmyHkTup) — 1o OB, mosnie comepxaHus yrjieBonopoaoB — 1o BosiHaM MCD, yyactku

BBICOKOI TpelIMHOBATOCT — 10 PB; 6 — cTpyKTYpHBIil cpe3 U BepTUKAIbHBIN pa3pe3 — 3D-1osie MHTEHCUBHOCTH OTKPBHITON TpEII-
HOBaTOCTH
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Puc. 4. CTpyKTypHast KapTa MO KPOBJE acCebCKUX OTIOXEHMI, PacloNoXeHWe AOOBIBAIOIIMX CKBaXXKMH M HAKOIUICHHast T00ObIYA IO
CKBaXXMHaM 3a BeCh IEpUOJ IKCITIyaTalluu (@) U 1moJyie 3HaYeHui HedrecomepkaHus mo naHHeIM MCD (6). Pasmep Kpyra mpornopuuo-
HaJIeH HaKOTUIEHHOM NO0bIUe U3 CKBaXKIHBI

CKBaXWHBI OBIJIO YYTEHO, YTO CKBaXKMHA IIOIMamaeT
B aHOMAaJIMIO TPEIIMHOBATOCTU C TJyOOKO3ajeraro-
IIUMH «KOPHSIMW», TTO3TOMY MOXKET OBIThH MOJIy4eH
aHOMAJIBHO BBLICOKMIT mpuToK YB (puc. 3,6). ITocne
3aBeplICHUS OypeHUsT U UCTIILITAHUS CKBaXKMHBI No 172
NOJy4eH IMPUTOK rasa, MaKCUMAaJIbHBIN IJI FOXXKHOM
yactu [Ipenypanbckoro mporuba.

YHUKAIBHBIN TTpUMEp NPUMEHEHUST TEXHOJIOTUN
CJIOD — pesyabTaThl U3ydyeHUs HedTecoaepKaHus
3aJIEXXKH B ACCEIbCKUX OTIOXEHUAX (BOCTOUHAS YacCTh
OpeHOyprckoro HedTera3oKOHASHCATHOTO MECTO-

poxaeHus) [Ivanov et al., 2008] Ha 3aBepluatolieit
cTagny pa3pabOTKM, TaK KaK K Hadyayly BBITIOJTHEHUS
CJIOD-monutopunra (uwoab 2007 r.) u3 Ooynee yeMm
60 mOOBIBAIOLIMX CKBAaXXUH IEPUOAMYECKU paboTa-
JIU TOJbKO 4. B CTPYKTYpHOM OTHOIIEHUM 3aJIeXb
MMeEeT aHTUKJIMHAIbHYIO (KYHOJIOBUAHYIO) (DOPMY C
amrumTynoit ~60 M u wiomans ~20 km> (puc. 4,a).
MHdopmalinsg o HaKOTJIEHHOM 100blYe CKBaXXMH (3a
BeCh ITepHO X SKCIUTyaTallluM), IIpeacTaBIeHHasI Ha
puc. 4,a, mokaspiBaer, 4to ~15% CKBaXWH TOOBLIIN
~85% wedru. Ilporecc MOYTH MOTHOTO MCTOLIEHUS
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3aJ1eX1 MPOMU3OIIIEN 32 OUeHb KOPOTKUM CPOK (MEHb-
me 20 set). IToaToMy pe3yabTaThl MCCIEHOBAHUMA
no texHojiorun CJIOD cMoriu mokaszaTb MPUUYUHbI
OBICTPOTO WMCTOIIECHUS 3aJIeXW W TIEPCIEKTUBH €¢
Oymyuiell pa3pabOTKU.

Ceiicmnueckue ucciegoanusi CJIOD Obuin Bbi-
MOJTHEHBI Ha Tiomanyn 35 km? (puc. 4,6). Aneprypa
npuema ¢ auaMmeTpoMm 1,2 KM HaxoJujach B CeBep-
HoOI yacTu 3anexu (puc. 4,a). MOHUTOPUHT celic-
MUYECKOTO BOJHOBOTO MOJISI TMPOBOAWJIM B T€UEHUE
30 cyt. JIns Kaxmoil paBHOOTCTOSIIEH TOYKHA 0030pa
MNPOAYKTUBHOM ToiM (¢ marom 20 M To ocsM X, ))
OBIT TIOJTydeH BpeMEHHOU P& (C IIaroM ITUCKpPeTH-
zaiuu 10 c) sHepruu MCBD (puc. 1), Mo KOTOpbIM
paccuMTaHbl 3HaUeHUsT KO3 hUIIMeHTa aBTOKOPPEIsi-
1y (mpu GUKCUPOBAHHOU 3afepXkKe 1), UMEIoIre
JTOMHMHAHTHYIO 3aBHCUMOCTb OT HEPaBHOMEPHOCTHU
HedTeconepxxaHus MpoayKTUBHOM Toiu [Ky3Heos
u 1p., 2007]. Pe3ynbrar OKOHYATEIHLHOM 00pabOTKM —
KauecTBEHHOE pacrnpeesieHne HedTecoaepKaHus —
mokasaH Ha puc. 4,0.

ComnocraBjieHue pe3yJbTaTOoB 00pabOTKU M
TIPOMBICJIOBBIX JAHHBIX MO CKBaXXWHAM TTO3BOJIAIIO
YCTaHOBHUTH, YTO, BO-TIEPBBIX, BBIIICYITOMSIHYTHIC
4 paGoTaroniue JOOBIBAIOIINE CKBAXKWHBI HAXOHSTCS
B JIMHEWHOU 30HE TOBBIILIEHHOTO He(TecoaepXKaHUS
¥, BO-BTOPBIX, HU3KUM 3HAYCHUAM He(TeCOmepsKaHMs
(o AK®) cOOTBETCTBYIOT B OOJBITMHCTBE CIyJaeB
CKBaXXMHBI C HU3KO HAKOIJIEHHOU 100bIueli HedhTH,
YTO OCOOEHHO 3aMETHO B BOCTOUHOI YaCTH TLJIOILIA/IN.
Ha ocHoBe aTOro aHanausa ciejlaH BbIBOJ, UTO Pe3yJib-
TaTbl 00Pa0OTKM COOTBETCTBYIOT PeaibHOU CUTyalluun
HepaBHOMEPHOTo HedTecoaepKaHusl B JIOBYLIKE U
MOTYT OBITH MICITOJTb30BAaHBI IIJIST TEOJIOTUIECKON MH-
TepIpeTauu.

OcHOBHbIE pe3yJbTaTbhl MHTEpPIpeTaluu 3a-
KJoyanuch B caeaywoiieM. CeBepHee TMJoOLIaAu U
YaCTUYHO Ha ee TpaHMIle HAaXOAUTCs CyOBepTUKAJb-
Hasi 30Ha aHOMaJIbHO BBICOKOTO HedTecoaepKaHusl
W MHTEHCHUBHOUW OTKPBHITOM TPEIIMHOBATOCTU, IO
KOTOpOM (Jtou, B TOM Yuciie HePThb, TOAHUMAETCS
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3akiaouyenue. [IpuBeneHHble MPUMEPHI HC-
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OpaTh ONTUMaJIbHbIE TAKTUYECKUE U CTpaTernyeckue
peleHust 1 3(PpPeKTUBHOrO OCBOEHUSI MECTOPOXK-
neHnii YB.
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