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[TpuBeneHsbI pe3ybTaTbl ONBITHO-METOANYECKUX padoT 1o MpuMeHeHuIo reopagapa «OKO»
MPU UCCIIETOBAHUY TOP(PSHUKOB B paiiloHe HYXKHETO TeUeHUs p. ABada. PaccMoTpeHbl Bapu-
AQHTBI T€OJIOTMYECKON MHTEepHpEeTAllMU MOJYYEHHBIX TaHHbIX.

BBenenne

B Hacrosiiume BpeMsi OTHUM U3 CaMbIX MHTEH-
CUBHO Pa3BUBAIOILIMXCS U TEPCIIEKTUBHBIX METO-
JIOB MHXKEHEPHOU re0(U3UKHU SBIISIETCS TEOPaano-
noxkauus (Tesuckr, 2002). DTOT MeTOI OCHOBAaH Ha
CBOICTBE PaaMOBOJIH OTPaXXaTbCsl OT TPAHMIL pa3-
JieJ1a Cpell C Pa3IMYHON TUAJIEKTPUIECKOU TPOHU-
1aeMocTblo. Mcrionb3oBaHue OTpaK€HHBIX SJIEKTPO-
MarHUTHBIX BOJIH JIJISI U3YYEHUS F€OJOTrMYE€CKOro
CTPOEHUS pa3pe3a B TeOpaaroIOKAllMi BO MHOTOM
HAITOMMHAET MCMOJIb30BAHME OTPAXKEHHBIX YITPYTHUX
BOJIH B OJHOKAHaJIbHOU MoAudUKaALIUU CeicMO-
pa3BeIKU METOIOM OTpakeHHbIX BOJH (MOB). He
clly4ailHO, MO3TOMY, IIpu 00pabOTKe reopaamo-
JIOKALIMOHHBIX CUTHAJIOB UCITOIb3YIOTCST QJITOPUTMBbI
Y POrpaMMBbl, pa3paboTaHHbIE paHee Il CEHCMO-
pasBenku MOB (Bnanos, CrapoBoiitos, 2004).

B reopanmapax mpuMeHsI0TCS IIMPOKOITOJIOCHbIE
curHajbl, oopazoBaHHblie BU mmmnynbcamu, coc-
TOSIIIMU JIMIIb U3 HECKOJIbKUX WM JaXe OJHOTO-
MoJIyTopa Ieproja KojaeOaHUil ¢ LIeHTpaJbHOM
yactoToii B auaraszoHe ot 70-100 mo 1500-2000
MI' (MOoHOMMITYJIBCBI). 19 U3JIydeHUsT U mprema
TaKUX WMITYJIbCOB MCITOJb3YETCS LIMPOKOIOJIOC-
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HBII ITpUeMoIiepeaarolInii aHTEeHHBIN OJIOK C Bep-
TUKAJIBHOI XapaKTepHUCTUKOMU HAIIPABJICHHOCTH.

Kpyr pelaeMbIx ¢ IIOMOIIBIO Freopamapa 3a1a4d
BecbMa 1MpokK (Binagos, CrapoBoiiToB, 2004; Cra-
poBoiitoB, Bnagos, 2001; Tesucsr, 2002):

1. l'eonornyeckue, MHXEHEPHO-TeOJIOrMYeCKUe
W TUIPOreoJOrmyeckre 3amadyu: KapTHUPOBaHHUE
Te0JIOTMYECKUX CTPYKTYP; OIpeAc/IEHIUE CBOMCTB pa3-
JIMYHBIX OTJOXEHUI MO CKOPOCTHU pacIpocTpa-
HEHUS SJICKTPOMAarHUTHBIX BOJH, OIIMpasCh Ha
CBSI3b 3TUX CBOMCTB C AUAJCKTPUYECCKON IIPOHU-
LIa€MOCTBIO ITOPO; OIIPEACACHNUE TOIIIMHBI JIeIsI-
HOT'0 MOKPOBA; OIIpeAcIeHNE MOIIHOCTH BOJHOTO
CJIOSI M KapTUPOBAHHUE ITOATOHHBIX OTJIOXEHUI Ha
aKBaTOPHUSIX, ONpeIdesIEeHME MOILIHOCTH 30HBI Ce-
30HHOTIO IIPOMEP3aHUs U Jp.

2. Ilouck JToKaJIbHBIX OOBEKTOB, 00CJIeIOBAaHME
WHKEHEPHBIX COOPYKEeHUI: TpyOOIPOBOIOB; Kabe-
JIEW; YY4aCTKOB pa3pe30B C HAPYILICHHBIM €CTECT-
BEHHBIM 3aJieraHeM IpyHTa; MOrpe0eHHBIX OTXO-
OB 1 3aXOPOHEHMI; TIOJ3€MHBIX BRIPAOOTOK, MOM-
BaJIOB, KapCTOBBIX U CY((HO3UMOHHBIX ITPOBAJIOB;
rpaHUll YIrJeBOOOPOAHBIX 3arpsSI3HEHUI; MOUCK
CKPBITBIX HAPYILIEHUI B CTEHAX Ha3€MHBIX COOPY-
KEHUM, 1IaXT, TOHHEJEW, MOUCK HapyLICHUH,
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ABKAJIBIPOB, bYKATOB

BO3HUKIIUX B MPOLIECCE CTPOUTENbCTBA WJIU B
MpoLIecce IKCITyaTalluid B KOHCTPYKIIUSIX U T.II.
Ocenbto 2004 roga HaMK ObLTM MTPOU3BEAEHBI
OIMBITHO-METOINYECKHUE TE€OPATUOJIOKALIMOHHBIE
ucciaegoBanus B parione COTa «3en€Hrlil» (puc.
1 Ha 4 cTp. 00GJ0XKM), HAXOISIIETOCS Ha JIEBOM
Oepery HUzKHEro TedyeHus peku Asaua. Llenbio uc-
cJIeI0BaHU I ObLJIO OCBOEHME METOAMKM reopaaap-
HBIX KCCJEI0BaHWI, HAaKOMJIeHUE (DaKTUUYECKOTO
MaTepuajga U NpruoOpeTeHrEe OMNbITa €ro TreoJOTH-
YeCKOW MHTepHpeTalliy B pa3janyHbIX, Hanboee
pacnopocTpaHeHHbIX Ha KamyaTke dalmaibHBIX U
WHXEHEPHO-TE€OJOTMYECKUX YCIOBUSIX.

MeToauka ucCaeIOBAHNIA

3HayUTeNbHbIE TEppUTOPUM B mipeaeaax Kam-
yatku 3aHuMalT TopdsaHuku. COT «3eneHblit»
pAacIioIoxkeH Ha TOPMSHBIX OTJI0XKEHUSIX TOJIOLIEHO-
BOTr'0 BO3pacTa M B 3TOM OTHOILIEHUHU MPeACTaBIIsIeT
OOJIBIIION MHTEpeC B TUIaHE MPOBEICHUS METOMM-
YECKMX PA0OT MO U3YYEHUIO CTPYKTYPHI M MOIITHOCTH
TopdssHUKOB. ITo manHbeiM WM.B. Menekecuena, B
npeaenax ganHoro COTa nmon TopdssHuKamMu 3aie-
raloT 0OBaJIbHO-B3pPBIBHbIC OTJIOXEHUS BYJKaHa
ABaua, obpa3zoBaHHkbIe 30 ThIC. JIET Ha3a, BO3MOX-
HO TIepeKphIThIE 0oJiee MO3IHUMU JIEAHUKOBBIMU
OTJIOKEHUSIMU U OTJIOKEHUSIMU T1aJIeOAETIBTHI P.
ABaua.

Jnsa uccaenoBaHUii HAMM MCITOJIb30BAJICS T€0-
panap cepun «OKO», pazpadorannbiii B HUN I Ipu-
oopoctpoeHusi um. B.B. TuxomupoBa. PaboThl
BBIMOJTHSUTUCH C TIPUMEHEHNEeM aHTeHHOTO OJioKa
ADbB-250 ¢ uenTpanbHoM yactoToi 250 Mru (pa3-
pemampias cnocodHoctb 0.25 m). Perucrpaums
CUTHAaJIOB ImpoBoauiack npu paspeptrke 400 HC mo
1IKaJie TJTyOuH.

CbheMKa MpOBOAMIACH MO MPSMOYTOJbHOMI
cetke. IIpodunu orpadaThiBajaUCh IO IPYHTOBBIM
poporaM, nepecekaromuM COT mo opToroHasb-
Ho¥i ceTu. bputo orpaborano naTh npodwiei. Tpu
MPOJOJBHBIX TIPOGUIISI, TPOTSKEHHOCTBIO 0KOJIO
500 M Kaxablili, ObBLIM OPUEHTUPOBAHBI BIOJb
tepputopun COTa (CC3-KOIOB). JIBa 6osee Ko-
potkux npoduisa (okojo 160 M) ObIIIM OPUEHTU-
PpOBaHbI OPTOTOHAIBHO MPONOALHBIM. Ha Becex msitu
MpOoGWISX MPOCTIEKUBAIOTCS 10 5 OTpakarolmx
TrPaHMII, HO JIMIIb 3 U3 HUX TIPOCTEKUBAIOTCS HE-
npepbiBHO. OTpaxkeHUsI OT TpaHUI] 3aperucTpu-
poBaHbl Ha BpeMeHax 10 300 Hc.

Jns mepecueTa BpeMEHHOM IIKaJIbI pa3pe3a B
LIKa1y TJyOMH HEOOXOIMMO 3HAaTh CKOPOCTh pac-
MPOCTPaHEeHUSI 30HANPYIOIINX 3JIEKTPOMArHUTHBIX
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CHUTHAJIOB, KOTOpasl 3aBUCUT OT OTHOCHUTEIbHOI
OUBJIEKTPUUECKON MPOHUIIAEMOCTU & U OIpe-
JeJIeTCsI 3aBUCUMOCTBIO:

V= C/e?,
rae C — CKOpOCTb pacIpoCTpaHEHUsI IeKTpoMar-
HUTHBIX BOJH B BakyyMe (U B aTMocdepe), coc-
TaBisieT okoJjio 30 cM/Hc.

OTHOCUTEIbHAS IUBJIEKTpUYECKasi TPOHMIIAC-
MOCTh TOP(STHUKOB, B 3aBUCHUMOCTHU OT UX BJIaro-
HACBIIIIEHHOCTH, MOXET M3MEHSITHCSI B BeChbMa 1111 -
pokux mpenpenax: oT 8-12 go 30-40. YuyutniBas
HerJyOoKoe 3ajieraHre TPYHTOBBIX BOJI B paiioHE
paboT, npu 00padOTKe MOJIYyYEHHBIX JaHHBIX HAMU
MpUHATO 3HauyeHue & = 30.

Pe3yabTaThl uccaeq0BaHUil U UX 00CYXKIAEHHE

ITo xoppensiuyu oceil cMHMa3HOCTU Ha paga-
porpaMMax MOXHO YBEPEHHO BbIIEJIUTH 3 OTpa-
JKalole TPAHMIIbI, a TAKXKE SMU30AUYECKU TTPO-
CJIeIUThH ellie OAHY, pexke - ABe OoJjiee IIyOoKue
rpaHulibl (puc. 2 u puc. 3). OTpaxxeHus OT MepPBOK
(cBepXy) rpaHUIbl PETUCTPUPYIOTCS HA BpEMeHax
nopsiaka 95 Hc, UYTO COOTBETCTBYET IITyOMHE OKOJIO
1.5 M. Bropas oTpaxarouiass TpaHWIIa Ha BCEX
pazaporpaMmax cyonapajiejibHa IEepBOM U IO
BPEMEHHM NPUXOJa OTPAKEHUU 3ajeract HUXe
nepBoii Ha 15 Hc (okoi0 0.4 m). TpeTbsl oTpazka-
folIasl TpaHuIla 3apeTUCTPUPOBAHA HAa BpeMEHax
okojo 170 Hc (mpumepHO 4 M MO TJayOuHE).
YeTBepTas U IsTasl, caMasl INiyookKasl U3 3aperucT-
PUPOBAHHBIX TPAHULI, TPOCIICKUBAIOTCS SMU30IM -
yecku Ha BpemeHax mopsiaka 250 —300 He (rmy-
OMHBI OKOJIO 6-8 M).

[1pu reosiornyeckoil MHTEpHpETAlUU Pagapo-
rpaMM BCerjJa BO3HUKAIOT TPYAHOCTH B MIEHTHU-
(ukanuu oTpaxalwIluxX TpaHUI[ B OTCYTCTBUE
KOHKPETHBIX CBEJICHUI O T€OJIOTMYECKOM CTPOE-
HUM 110 CKBaxKrHaM Wi 1mypgam. ['eomornueckas
WHTepIpeTalus MOJYyYeHHBIX HaMM JAaHHBIX 110
3TOU NPUYUHE BECbMA HEOJHO3HAYHA.

B oTHolIeHUM cyOnapasieabHbIX OTPaXXKEeHUMN
B BEpXHEW 4yacTu paspesa (rpaHuibl 1 U 2) Ha
OCHOBaHUM TMOJIYYEHHBIX JAHHBIX MOXHO Tpe-
JIOXKUTH I10 KpaliHelt Mepe 3 BapraHTa MHTEPIIpe-
Talu.

1. ITo nannbiM M.B. MenekeclieBa, B mpeaeaax
M3y4YEeHHOM IUIOIIAAM Ha INyOMHaX, OJMM3KUX K
rIyOuHaMm 3ajieraHusi rpaHuill 1 m 2, 3ajmeraroT
IIPOCJION TeTIoB u3BepxkeHmit 230 1. H. 3. 1 600 T.
H. 9. ByJKaHoB Kcynau u Onajna, COOTBETCTBEHHO.
MOUIHOCTh 3TUX MPOCIOEB — OT HECKOJIbKMX CaH-
TUMETPOB 10 IEPBBIX AECSATKOB CAHTUMETPOB.
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Puc. 3. ['eopannonokallnoHHbIN pa3pe3 no nonepeunomy npoduio NeS. ITonoxxeHnue npoduiis cM Ha puc.4 a, 6 (4 cTp.
0610xku). [TosicHeHust cM Ha puc. 2 U B TEKCTE.
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Puc. 2. T'eopaaroiokallnOHHBIN pa3pe3 1o npooabHoMy mpoduio Ne 2. TTonoxenue npodusis cM Ha puc. 4 a, 6
(4 cTp. 06moxKkH). Pazpes mocTpoeH npu 3HAYCHUM OTHOCUTEIBHON TUIJICKTPUUYECKON MPOHUIIAEMOCTH PaBHOM
30. JleBast BepTUKabHas IIKaJla — BpeMsl MIPUXO/Ja CUTHAJIOB B HC. [IpaBasi BepTUKalbHas IIKaja — riIyOuHa
OTpaXaIoIIUX IPaHUIl B M. ['OpU30HTANIbHAS IIKAJIA — IUCTAHIUS OT Havasa npodwis B M. Llndpamu Ha paspese

MIPOHYMEPOBAHBI OTPAXKAIOUINE TPAHUILIBI, YITOMUHAEMbIE B TEKCTE.
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ABKAJIBIPOB, BYKATOB

Ilenen B mpociosx UMeeT MpeodIaaarolLyo KpyIi-
HOIIECYaHYIO0 Pa3MEPHOCTb, U TIPOCIOU COOTBET-
CTBYIOT BOJOHOCHBIM TOPU30OHTaM. SBJISISICH BOMIO-
HACBILLIEHHBIMU, OHM, BEPOSITHO, MOT'YT JIaBaTh J0C-
TaTOUHO MHTEHCUBHBIC OTPaXKeHUS MIPU Teopaaap-
HOU CbhEMKE.

2. B ¢BsI3M ¢ TOHKOMNOPUCTON CTPYKTYypOi
TOpPSIHUKOB, B 30HE a’palluu Hajl 3epKajoM
TPYHTOBBIX BOJI, BEPOSITHO, MOTYT 0Opa30BbIBATHCS
KanuUISIpPHO-TIPUTIOAHSITEIE BOIbI, YPOBEHb KOTO-
PBIX MOXET COOTBETCTBOBATH IMEPBOM OTPAXKAIOILIEH
rpaHuiie. Bropasi orpaxaroliasi rpaHuIiia, B 3TOM
cly4yae, COOTBETCTBYET 3€pKajly TPYHTOBBIX BO.
Cyast 110 TIOJIOXXEHUIO YPOBHSI BOJIBI B OKPECTHBIX
BOJIOEMaX, 3€pKaJio TPYHTOBBIX BOJ M YPOBEHbB
KanWUISIPHO-TIPUIIOTHSITHIX BOJ BITOJIHE MOTYT
COOTBETCTBOBATb OTPAXXAIOIIMM IrpaHuLiaM | u 2 B
BE€PXHEHW 4acTu paspesa.

3. Ha papmaporpamme, omnyOJMKOBaHHOH B
pabote (BnagoB, CraposoiitoB, 2004), monaydeH-
HOM Ha TopdsiHUKaAxX B 60s10Tax 3anagHoi Cubupu
Mpy BechbMa OJIM3KUX K HAILLIMM TTapaMeTpax armria-
paTtypbsl 1 METOAMKM, B BEpXHE 4YacTu paspesa
TakKe OTYETIUBO BBIICNSIOTCS ABE aHAJIOTUYHBIE
oTpaxkarollye TpaHUIIbl. DTU TPaHUIIbI, IO MHEHUIO
aBTOPOB JAHHOU pabOTbI, 0OYCIOBJIEHBI Pa3INY-
HOI CTemneHbI0 MpeoOpa3oBaHUsS OPraHUYECKOTO
MaTepuaja, T.e. UMEIOT IMareHeTUYeCKoe MPOKrC-
XOXIeHUE. DTY TOUKY 3peHHUSI MOXHO TTPEIJIOKUTD
B KauecCTBe ellie OJHOTO BaprMaHTa MHTepIpeTaluu
MOJIyYeHHBIX HAMU Pa3pe30B.

OTtpakeHus OT TPeThel TPaHUIIBI TT0 KMHEeMa-
TUYECKHUM MPU3HAKaM HAaITOMMHAIOT OMHOKPATHbIE
BOJIHBI B BepXHeM cioe. OmHAaKO OTCYTCTBUE
UHBepcUM (ha3bl U YETKUX MPU3HAKOB YIABOCHUS
AMIUIATYIbl «HEPOBHOCTEW», XapaKTEPHBIX IS
KpaTHBIX BOJIH B CJI0€ CO CBOOOTHOM MOBEPXHOC-
THIO, CBUIETEILCTBYIOT O TOM, YTO 3TU OTPAKEHUSI,
BEPOSITHEE BCETO, COOTBETCTBYIOT peaJIbHOI TPaHULIE
pasnesia, KOTOpYyIo BeCbMa YCJIOBHO MOXKHO OTHECTU
K ofo111Be TOp(hSTHUKOB. B 3TOM citydyae GoJiee «Iiy-
Ookue» oTpaxeHus (4 U 5) MOTYT ObITh CBSI3aHBI
C rpaHUlIaMU paszesia B aJUIIOBUAJIbHBIX, (QJIIOBHO-
[JISIIAATBHBIX ¥ 00BAJIbHO-B3PBIBHBIX OTJIOKEHMUSIX.

Ha puc. 4a u 46 (4 crpaHuna OOJOXKHU)
MpeacTaBIeHbl CXeMbl TJyOMH 3ajeraHusi oTpa-
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Xaplyx rpaHul, 1 U 3 OTHOCUTEJBHO 3€MHOI
nmoBepXHOCTU. CXeMbI TOCTPOCHBI MMPY 3HAYCHUSIX
OTHOCUTEJIbHOM AMAAEKTPUYECKON MPOHMIIAeMOC-
™, paBHoi 30. Ha cxemax Imoka3aHO TakxKe pac-
MOJOXEeHME OTPA0OTAaHHBIX MPO(UILH.

BriBoasl

1. IIpoBeAEHHBIE OMBITHO-METOANYECKUE pa-
O0TBI MMOKA3aJIn, YTO Teopagap MOXeT 3(PHEeKTUBHO
WCITOJIb30BAThCS TSI U3YUYEHUS CTPYKTYPBI X MOIILI-
HOCTU TOP(PSTHUKOB, IIMPOKO PACHPOCTPAHEHHBIX
Ha tepputopun Kamuatku. ['TyOMHHOCTH ucclie-
MOBAaHUI C MCIIOJIb30BAaHWEM AHTEHHOTO OJioKa
ADB-250 MoKeT cocTaBJISITh IPU 3TOM MHOpPsIIKa 8 M.

2. J1151 1OCTOBEPHOI Ie0JIOrMYeCcKOM MHTEpIIpe-
TallMy JAHHBIX T€OPaTapHON CheMKHN HEOOXOAUMO
pacriojlaraTb KOHKPETHBIMU CBEICHUSIMU O T€0J10-
TMYECKOM CTPOCHUU BEPXHEH YacTU pa3pes3a XOTs
Obl TTO HEOOJBIIOMY KOJMYECTBY CKBAXXWH WIU
1ryp@oB, pacnojoXEeHHbIX HEMOCPEACTBEHHO Ha
reopagapHbIX TPOPUISX.

ABTOpBI BbIpaXaroT 06J1arogapHOCTb HAYYHOMY
pykoBoautemo n.r.-M.H. H.W. CenuepcrtoBy 3a
MOMOIIb B OPTaHU3ALIMU Y MPOBEICHUU PadoT, a
takxke A.r.-M.H. 1.B. Menekecueny u K.r.-M.H. 1.D.
JleneMeHI0 32 KOHCYJIbTAallUU U MOJIE3HbIE 00CYXK-
JICHMSI.

PabGora BbIMOHEHA Npu (PUHAHCOBOU IOMI-
nepxke PODOU, nmpoekt No HII-2294.2003.5
«['ocygapcTBeHHAsI MOAAEPKKA BEAYIIIMX HAYYHBIX
mkoa» 1 PLIT «MHTerpanuss HayKu U BBICILIETO
obpazoBanusa Poccuu Ha 2002-2006 rr.» (IIpOeKT
D0334/946).
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MEPBbLIM OINBIT IPUMEHEHUWS TEOPAJIAPA «OKO» HA KAMYATKE

The First Experience of Georadar “OKO” Application in Kamchatka

I. F. Abkadirov 2, J. J. Bukatov !

'The Kamchatka State Pedagogical University;
2Institute of Volcanology and Seismology, Far East Division, Russian Academy of Sciences,
Petropaviovsk —Kamchatsky, 683006, boulevard Piip 9.

Results of methodical works on application of georadar “OKQO” are given at the site of turbaries
environment in the area of downstream Avacha river. Different geological interpretations of the data
are given.
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