Ipunoxcerue 1.

YenabuHckui meteopuT

B mMapte 2013 . MBI TPOBOAWIM IeOpaJapHyIO ChbeMKY MECTa NaiCHUA
ockonka YenabuHckoro Meteopura B o3epo Uebapkyns. ITo cytu nena,
51O 6BUIA TAa Xe 3aJaya, 4YTo CTOsUIa mepel HaMu B TyHrycckoii Taire.
Paccka3 o 4e6apKyJIbCKOM SKCITEANIIMHA TaKXe BKIIOYEH B KHMXKKY, I10-
CKOJIBKY MTOKA3BIBa€T BO3MOXHOCTHU NpHOOpa 110 06HapyXeHUIO HEOIHO-
POMHOCTEN B MOA3EMHOM U MOABOIHOM CpeJie, MOSIBUBIINXCS B PE3yJbTa-
T€ MaJEHUSI KOCMHYECKOTO Tea.

TlecTpoe 03epo — Tak ¢ GaNIKMPCKOro IEPEBOAMTCS Ha3BaHUE 03€-
pa Yebapkynb. OMHOBPEMEHHO 3TO M Ha3BaHHMe HEOOJBIIOro ropoiaka
C IBAJLIATUTHICSTYHBIM HaceJeHHueM Ha ero 6epery. OH BO3HHMK KaK Kpe-
MOCTh enie A0 ocHoBaHusl YelnssOMHCKa, HO €My HE IOBE3JIO — €ro CXer
EMennsiz ITyrayes. Korna ITyraueB BXOAW/I B KPENOCTb — €0 BCTPETUIIN
x1e60M-coJibio. Korna oH yiuesr ¥ Ha ero MecTo NPUIUIH LIapCKUe BOM-
CKa, MX TOX€ BCTPETHIH XJIe60M-COJIBIO.

Ilorom Boiicka ynumd, EmenbsH Ilyraues cHoOBa BepHYJICS
B Ye6apKyib, ¥ BeJIeJI €ro CXedb. 3aBEPEHUsI MECTHOTO HAcEIeHMs, YTO
OHM JTIOIY MUPHBIE U YTO TOTOBHI CITYXUTB J11000# BIacTH, HE TOMOITIH.

Mereoput B3opBaics Han EmarmkenuHckoM 15 despans 2013 r
OT HEro OTIEJIWICSA OCKOJIOK, KOTOPHIi yrian B 03epo YeGapKyb.

OCKOJIOK He JIOTSHYJ A0 NPOTHUBOIOJIOXHOro 6epera METPOB IBECTH.
O6pa3oBajach MOJIbIHBS HIECTh HA BOCEMBb METPOB.

B CMU nossBWIXCH COODIEHHMS, YTO B MOJIBIHBIO 110 BOMY CITyCKa-
JIUCH BOJOJIa3bl, HO HUYETO YBUIETh HE CMOTJIM — MHOTOMETPOBBIN CJIOM
WIa-Callporiesisl He II03BOJIseT BUJETh JHO. TOIBKO HOraMu 1yBCTBOBAJIM
Kakue-TO SIMbl. BO3HMKIIa MBICIIB, YTO MBI CO CBOEH amnnaparypoi MoXeM
OBITH MOJIE3HLIMY B IIOMCKAX MOABOIHBIX KPaTEPOB METEOPHUTA.

Dxcrmexuums 11-15 mapra 2013 . 6pUIa IO OpraHU3allMM OJHON U3
JIYYLIMX, B KOTOPBIX MHE IIPUXOIWIOCH yyacTBOBaTh. HuKakux 3anepxex
He GBUIO: adpOTIOPT, ABa yaca Nyt Ha «CepeGpHcTOM cobose» (Tak Ha-
3BaJI CBOIf MUKPOABTOOYC BOAMTENb), TOCTUHHULIA.

XoTs Toc/e MafieHUsi METEOpUTa MPOoIeNl MeCsLl, HO 3Ta TeMa €Ille He
yracJjia: 1060# 4eI0BeK, HAUMHAasl C BOAUTENS, C IHTY3Ua3MOM PacCKa3bl-
BaeT, IJe OH B 3TO BpeMs ObUI U 4YTO BUIEI.
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Hayrpo BcTpeya ¢ miaBoit anMuHUCTpauuu AHapeem OprnoBbiM. OH
HaM paccKa3ajl O COCTOSIHUM IpoOJieMbl, MOKa3ajl HaWIeHHBIE Ha JIbIY
MEJIKVE OCKOJIKM METEOPMTA, IIPEACTABIUI CBOMX COTPYIHUKOB, KOTOPHIE
ofecrieyar JOCTaBKy Hac ¢ allnapaTypoii K IIONBIHBE U ropsiuee MUTaHue
B IIpoliecce paboThl.

Taxcke COOOIIMII, YTO CaM JIMYIHO CITYCKaJICsI Ha THO B IIOABOJHOM CHa-
PSOKEHWMH:

- Huvero He BuaHo. ILOTHBIA ML

OT rapaxa aTMHUHHCTPalMH «OyXaHKa» JO TOCTUHMIIBI, IIOTpy3Ka arl-
napatypsl. [Tombexaiyu K TOBOJIBHO CTApOMY IE€PEBIHHOMY 30aHUIO SIXT-
Ki1yba Ha Gepery, MoxoxeMy Ha OOBIYHBINA IEPEBEHCKUH JOM: KPBUIEYKO
¢ TlepwIaMH, 3aCTeKJIEHHas C IBYX CTOpOH BepaHza. Ilo cteHaM BHY-
TPEHHETO ITOMEIeHUsI 6aTaped OTOIUIEHHS OT PacIOIOXEHHOM Ha KyX-
He MeYKU. B ofHOM U3 KOMHAT ITabesib SIIMKOB CO CTapbIMU HMOABOA-
HBIMU ABIXaTeJIbHBIMM aflllapaTaMy COBETCKOTrO IIPOM3BOACTBA, KOTOPHIE
UCITOJIB3YIOTCA B MOCKOBCKOM KITyOe «AKBaHaBT» B KaueCTBE My3€HHBIX
penukBuii. IMeIOIUMCS KOJTMIECTBOM MOXHO GbUIO OB OCHACTUTS €11E
HeJIBI psAd My3eHHBIX SKCIIO3ULIUIA.

IToToM ABa C IOJIOBMHON KWJIOMETpPa Ha CHETOXOHE A0 AEPEBSIHHBIX
CTOJI00B, OTMEYAIOIIMX TIOJIOKEHHE YK€ 3aMep3Ilei 1 3aHECEHHOH CHe-
I'OM IIOJIBIHBH.

Korzaa nepen rmoe3nkoii Ha CHEroXoe yBUAEN CHEXHYIO IIOBEPXHOCTD
03epa, MOHSUI, YTO 3MeCh OYE€Hb ObI MPUTONWINCh BaJIEHKU. B axTKiIy-
6e BaIEHKM HAIIUIMCh, HO JBIPSBBIE, H MHE NPEITIOXWIH ellle KaJIOUIHN.
Kasommu 66Ut Ha HECKOJIBKO pa3MepoB OOJIbIIE, TO3TOMY IIPUIIUIOCH,
IOINOJIHHUTENIBHO, UX IIPUKPEIINTh K caloraM IPOBOJIOKOM, MPOILYCTHUB
ee II0/1 CTYIIHEH ¥ 0OBA3aB roJICHUILIE.

Iepsoiit npodwib cheIalu OT MOJBIHBM Ho Oepera. Iloka nuiy mo
YTOITAaHHOMY CHETY, KAJIOIIH Benu ce0s1 HopMaiabHO. Ho TOIbKO MBI CTa-
JIM TIPOBAJIMBATLCA MO HACT, JAEJIO MOIUIO XyXe — KAJIOUIM HEIPEPHIBHO
CBaJIMBATIMCh U TepsutCch. Korna moBepHymu oT OGepera, BO3Jie IOJBIHBU
yXe CTOSUI! JIIOOU C ABYMS TeJIeBUSMOHHBIMU KaMepaMH, HalleJICHHBIMU
Ha Hac. IIpoluecc moucka M HajeBaHUs Kajoll ObUT 3apMKCHpOBaH Ha
BUIEO IJ19 UCTOpHH. [10TOM MBI JaBaJI HHTEPBBIO ABYM MECTHBIM TeJle-
KOMITAaHUSM.

Cnenyroniie asa AHs padoraq B O0TMHKaX. JIONOJHUTEIBHBIN TOM-
CTBIM HMIEPCTIHOM HOCOK HEIUIOXO 3alllAIa] OT XOJIoHa, TaKKe KaK M
«TepMoGesbe», OHETOE MO JKUHCH. KOHeYHO, 9TO He BaTHbIE LITAHEL, B
KOTOPBIX MOXHO 3aIIpOCTO CHAETb Ha CHETY, U AaXe He apMEWCKHE Kajlb-
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COHBI, HO Korjga paboTaelb — He xononHo. IlpaBma, ocraHaBIMBaThCs
HEJIb3s1, ITOCKOIbKY OOMYHIMPOBAHUE TEIUIO BCE-TAaKH IIPOITYCKAET. D10
NPUBOIHUT K TOMY, YTO HOTH MOKPHIBAIOTCS CHEXXHO-JIEASTHBIMHM «Carlora-
Mu». Ho 310 maxe He IJI0XO, MOCKOJIBKY CHET He IToIagaeT B OOTHHKH,
KOIJIa B HETO IIPOBAJINBACIIILCS.

IIepen TeM, Kak CHITh 00YBb B IXTKIYyOe, IPUXOAUTCA KaKOe-TO Bpe-
MsI XKIaTh, KOTa JDKUHCHI HAYHYT CrU6aThes.

Autekceii IToroB 1Ba pa3a IpOBaJIMBAJICS HOTOM B 3aMaCKMPOBaHHBIE
CHEroM IpopyOH, cIelaHHbIE TIPEABIIYIIIUMM U3bICKaTeNIMU. PasyBa-
csl, BBLKMMAaJI HOCKH, HO BO3BpaIllaThCA Ha Oeper OTKa3bIBaJIC.

Ha tpernit neHr mogHsuicst BeTep. B. AjlekceeB OIyCTWII YIIH CBOEH
3uMHero Buga kenku. Y Ceprest ObUT OalUIbIK, Y AJieKCesl HacToAIIas
IIankKa —yliaHKa, a y MeHs Bsa3aHasl 1IaItoukKa, KOTopasl MpoayBajach Ha-
ckB03b. Ho B AXTKiIyOe Hamlescs IUIEM AJIS NMOE3N0K Ha CHETOXONaX, B
KOTOpOM $I YyBCTBOBAJI ce0s1 KaK y XpHCTa 3a Ma3yXoii.

Y Hac 6pU1 HaOOp aHTEHH pa3IMYHON AJIMHBLL. B MONITHOCTH Ilepenar-
YHUKa U YYBCTBUTEIHLHOCTH MPUEMHMKA MBI HE COMHEBAIMCH, HO OT IO-
BEPXHOCTH CHEra, Ha KOTOPO# JieXaT aHTeHHBI, A0 MOBEPXHOCTU BOIIbI
MOJI0 JILAOM OoJee IMOTyTopa METPOB, YTO MOXET IPUBECTH K PE30HaH-
CHBIM SIBJICHUSIM M «3alIMPaHUIO» SHEPTUM BOJIHHI B CJIOSIX CHETa U JIbJa.
Curyanust Ha o3epe, MOXalyil, caMas CJIOXHas Iid reopanapa. Crena-
JI1 roporpacg moayTopaMeTpOBLIMUA aHTEHHAMM M YOS IMIIMCh, YTO BUIUM
TOJILKO CJIOM CHETa M JibJa. PamiHMOBOJIHEI B BOLY IMMPAKTUYECKHA HE IIPOHU-~
kKaioT. TloToM paGoTanu TOJIBKO TPEXMETPOBBIMM M IIECTMMETPOBBIMHU
aHTEHHaMM, Ha KOTOPHIX OTPaXeHWs OT AHA (GUKCUPOBAIHUCH.

Henast 3Kkcripecc-aHaau3 pe3yJbTaTOB IIEPBOTO OHSI TreopagapHOM
CbEMKH, 0OpaTwid BHUMaHME, YTO B BONE, MEXIY JbAOM H TpaHUILICH
WIa, B HEKOTOPBIX MECTax Haj SIMaMHU HaOMoJaeTcss KakoM-TO OOBEKT,
IUIOTHO NIPUMBIKAIOIIMH KO JIbTY, 60IbIHOT0 06beMa, OT KOTOPOro OTpa-
xaerca nug@y3Hbiit curHan. YTo 310 Takoe, AOJTO IOHATHh HE MOTJIH,
noxa Anexkceio ITomoBy, yxe B rOoCTMHMLE, IIeped CHOM, He NMpHLUIa B
TOJIOBY MBICJIb:

~ Opna u3 3aragok YebGapkysiss — HCUE3HOBEHUE JIBJa M3 MOJIEIHBH.

- Merteopwur 3axBatii ero ¢ co6oi! YaapHoii BOIHOIA ero 3a6pocuiio
nox Boxy! [ToToM OH BCIUTBUI HAJl KpaTepaMM, KOTOPBIX Ha THE HECKOJb-
KO. DTOT pa3apoOiieHHBINH Jieq MbI 1 BUIUM!

Ha BTOpOIii IeHb HANIKMX FeopaJapHBIX CHEMOK Ha ITOJIBIHBE YK€ CUAEe
«peIOONIOB» Muma u3 YenssoMHcKa:
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- Jonuio Ko TOro, YTO IoMa BCE METCOPUTHI KOHYWINCDH, Jaxe NMoaa-
pUTL Ipy3bsM Heuero. IIpuexas T0BUTh.

VYasumit METEOPUT OTHOCUTCS K THITY XOHAPHUTOB, B HUX €CTh XKeJle-
30, ITO3TOMY OHM IIPWIMIIAIOT K MATHUTY. YPaJIbCKU yMeJiel I10Ka3al
OCHAcCTKY CBO€M yIOYKH, Iie BMECTO KPIOYKA OBUTM MPHUBSA3aHBI YETHIPE
KPYTJIBIX MarHUTA:

- MomHas mryka! i3 MockBbl o moyte Belnmucai. Buaure, ooguH
packonoT? DTO OHU IIPBITHYJIM APYT K Apyry! S 4yTh Nanblia He JTULLII-
cs! CBsI3Ka BBIIEPXHMBAET AEBSIHOCTO KWIOTPaMMOB!

ITouTH Kaxnmelii 3a6poc yIOYKM IpHUHOCWI pe3yiabratel. Ce6e Mumia
B3sUI cCaMble KPYIHbIE KycKH, 51, Asiekceit [Tonos u Cepreit MepKynos o
Kycouky, Bmagumup AsekceeB 3a0pajt BCE OCTalIbHOE:

- M1 Hayku. S ¥ BallIlM KYCOUKM OITMIITY.

B rocTuHMIIe OH OTOMpa MX Y HAC M YXOOWI K cebe B HOMED.

B nocnenuwii, TpeTuii 1eHb, paboTaU IMIECTUMETPOBHIMHM aHTCHHA-
MU 110 OOJBLION IUTOIaay, HaYMHABIIEHCS C 3aMaja U 3aXBaThIBaIOIIE
noabiabio. Cepreit MepkKyJioB nepeno MHoM 1 AjiekceeM I1onoBbiM (MBI
TaCKaJIM aHTEHHBI, a caM OH paboTan ¢ MpuOOpPOM) ITOCTABIII 3a1avy:

- IlenaeM npoduau 0 TeX MOp, IIOKa He OKOHTYPUM OOJIBIIYIO SIMY.
JUIst «TpU A3» HYXHO, YTOOBI MBI U3 HEE BBIIILIH.

Hamu reopagapHbie CheMKH Ha o3epe YebapKynb 3aKOHYHIKUCH CJIO-
Bamu C. MepkyJosa:

- Panxyiitecn! Bece, siMma koHumniach!

Cobpanu anmapatypy, a B 310 BpeMsi cHeroxon Kenu KoponbkoBa
«J1aJl KJIMHa». BbUIM BBI3BaHHBI €Il JBa CHEroxoaa, HO IIPUIIEN TOJBKO
OIMH — BTOPO# KyIa-TO HPOBAJIWICS, B IIPSIMOM CMBICJIE 3TOTO CJIOBa, U
ero ceifuac orryna BeITacKuBaloT. OrnipaBuwim Cepres ¢ anaparypoit Ha
6eper, a camu ¢ AnekceeM 110OBEIM NMOLTM MEMKOM, YTOOBI HE 3aMep-
3HyTh. Jlopora, IpoJIoXeHHasi CHETOX0AOM, 9aCTO IIPOBATUBAIACH, HITH
OBLIO TPYIHO.

]

Y IIeCTHMETPOBBIX PE3UCTHUBHO-HATPYXXEHHBIX NUITOJBHBIX aHTEHH
LIEHTpaJIbHAasl YacToTa paBHa 25 MerarepuaM. CHTrHaJIBI 9TOTO JUAIAa30-
Ha 4acTO MMEIOT XapaKTepHylo ¢opMy: IpUBBIYHEIE [UIS 60Jiee BHICOKMX
YaCTOT OTPaXEHHbIE PAIUOCUTHAIBI C IUTMTEIBHOCTh 30HIMPYIOIIETO
HUMITyJIbCA CWJIBHO PACIHIMPSIOTCS, KakK ObI JOMOJHSAACH <«XBOCTaMM»,
WIM «TAHyYKaMM». Yallle BCEro 3TH «XBOCTBI» BO3HUKAIOT U3-3a HATUYHS
MPOBOMUMOCTH B cpefe. i1 BogoeMa 3TO CJIYXHUT ITPU3HAKOM BEICOKOM
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coneHocTH. CurHaael Ha o3epe YeGapKyiab TOXE UMENH «XBOCTBI», HO
BOJIa B 03€pe NIPECHas M UCIIOIb3yeTCs Ik BOOOCHaGkeHus ropoaa!

INMpuyKHa X MOSBJICHUS OKa3ajJach B IPYroM: YIIUPEHHE OTPaXeH-
HBIX MMITYJIECOB JaBaJl WI-CANpoIieib TOJIIIUHON B HECKOJIBKO METPOB,
IUIOTHOCTH KOTOPOTO IUIABHO YBEJIWYMBAIACH 110 Mepe MPUOIMIKEHHs K
MOBEPXHOCTH AHA. OOBIYHO PaIOCHTHAI OTPAXAETCS OT FPAaHULIBI MEX-
LIy CIOSIMH, a 3[IECh OH OTPaXaeTcCs OT BCEH TOJIIM HIa, KOTOPYIO MOXHO
paccMaTpHMBaTh KaK OYE€Hb IIIMPOKYIO IPaHHUILy MEXIY BOAOM M TBEPABIM
IHOM. DTO MBI BBISICHHIIH YX€ IOMa, C ITOMOUIBIO YHCIEHHOTO MOIETH-
pOBaHHUSI.

B pe3yJsisTaTe MOCTPOCHHUS «TPH A3» MOJYYWIH obluee IpelacTable-
HM€E O MOJBOMHBIX KpaTepax MereopuTa. X oka3ajoch HECKOIBKO, YTO
TOBOPHMT O €ro paspyumeHud. OCHOBHasi siMa pacrojoxeHa B 30 Me-
Tpax OT MOJILIHBM ITOX a3uMyToM 290 rpamycoB, KOTOPHIN COBMAAAET CoO
CBUETEILCTBAMY OYEBH/ILIEB, HaGIIONABIIMX TPACKTOPHUIO NMaacHus. Bee
IHO B 00JIaCTH HAIIMX reopagapHbIX CheMOK OYKBAIBHO BCIIAXaHO 3TUM
YebapKyIbCKHM OCKOIKOM YeIsi6MHCKOro METEOpHTa.
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Ilpunoxcenue 2. Xypnan TEOXHMHUA, 2013, N2 7, c. 636-642.
I'eopap.apHoe OGCHGD,OBCIHHG npegnonarae-
MOTro MecCTa nageHusa (prl'MeHTG MeTeopMTa

Yensabuuck B osepo Hebapkynsb

B.B. Koneitkun*, B.I. Ky3ueuos*, I1.A. Mopo3zos*, A.B. [Toros*
A.W. Bexpyr**, C.B. Mepkynos**, B.A. AinekceeB***
*UHCTUTYT 36eMHOI'O MarHeTu3Ma, HOHOC(HEPHI U paCIpOCTPAHEHUS pa-
nroBosH M. H.B. Ilymkosa (MI3MHWPAH)

*»*000 BHUHUCMM, *** TpoHIIKMH HHCTUTYT HHHOBAIIMOHHBIX Y TEP-
MosinepHbiX ucciienoBanuii (TPUHUTH)

142190 Mocksa, . Tpouuk, Kamyxckoe 1. 4, U3MHUPAH, e-mail:
popov@izmiran.ru

Annoranus. [IpoBeneHo reopagapHOe 30HIMPOBaHWE [OHa O3€pa
Yebapkynpb B pailoHe TNaleHWs KpYIHoOro ¢parMeHTa MeTeopuTa
«YengbuHck». JIMHeHHbIe TIPOQWIN U TPEXMEpPHasi PEKOHCTPYKLIUSI BbI-
ABJIAIOT aHOMAJIbHOE TIOHMXEHHUE penbeda IHa Y HapylIeHHe CTPYKTYPHI
JIEAOBOTO MOKPOBAa, YKa3bIBAIOIIHE BEPOSITHOE MECTO 3ajleraHMsI OCKOJI-

KOB MCTCOPHUTA

Puc. 1. ITonsiHes, 06pa3oBaBIIasicsa MIPU NagcHUU
¢parMeHTa METEOPUTA
«Yess6UHCK» B 03epo YebapKyib.
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Tlo CBMIETENHCTBY OYEBMILIEB OMUH M3 KPYMHBIX (ParMeHTOB MeTe-
oputa «Uenabunck» 15 ¢espans 2013 r. ynman B 3amagHON 4acTU 03€pa
Ye6apKyJib, OCTABUB BO JIbAY OBAJIbHYIO MOJIBIHBIO Pa3MEPOM 6x8 METPOB.

TTONBITKY HAWTH METEOPHT Ha JJHE 03€pa B HEITOCPEACTBEHHOI 6JIM30-
CTH OT IOJIBIHBH OKA3IMCH 6€3pe3y/IbTaTHBIMU, XOTS YYCHBIC U MECTHBIC
KUTEIM U3BJIEKATH U3 TIPOPYOH C MOMOLIBIO MarHUTa HEGOJIBLLINE OCKOJ-
KU CO 3HAYMTEJILHBIM COIEpXaHMEM Xeneda. [iryOuHa o3epa B paifoHe
nageHus MeTeopuTa rnopsiaka 10 meTpoB, paboTy BOXOJIa30B 3aTPYAHAIO
HaJM4Me TOJICTOrO CJIOS PBIXJIOr0 Wia, JOCTHralouero rno Mx OUEHKaM
IBYX M 6osee MeTpoB. [l YyTOYHEHUSI BEPOSITHOTO MECTOHAXOXACHUS
YeHapKyJIbcKOro ¢pparMeHTa, ObUI0 MpoBeIeHO JUCTAHIIHOHHOC 30HIH-
poBaHMe JIHa 03epa ¢ IIOMOIIBIO reopajapa «JIo3a-H», pa3paboTaHHOTO B
WHCTUTYTE 3€MHOIO MarHeTH3Ma, MOHOCGEPHl U paCNpOCTPaHEHUS pa-
nuosond uM. H.B. ITymkosa (MI3MHUPAH) [1] 1 OO0 BHUUCMMU [2].

TIpUHIMI AEHCTBHUS Teopajapa OCHOBaH Ha MITyYCHHM B MOACTHIA-
JOILYIO CPEAY CBEPXLIMPOKONIOIOCHBIX 3JIEKTPOMarHMTHBIX UMITYJIbCOB H
PETHCTPALMM MX OTPaXEHHI OT IpaHMI] pasfena CIOEB WIH JIOKATN30-
BaHHBIX OOBEKTOB.

«Jlo3za-B»

Puc. 2. KoHcTpykums reopagapa «Jlosa-B»:
1) npueMHMK, 2) UMITYILCHBIA ITEpPEAaTIMK,

3) 610K perucTpaliy M JUCILIEH,4) mepefaromias ¥ npueMHast
aHTeHHBI TMHOM 0.5 — 1.5 MeTpa, 5) pama.

87



«Jlo3a-H»

Puc. 3. Koncrpyxuus reopagapa «JIoza-H»: iMHa aHTEHH
yBeJINYeHa 10 3-6 MeTpoB.

OT/IMYHTESILHOM 0COOEHHOCTHIO NMPUOOPOB cepuu «JIo3a», Mo cpas-
HEHHIO ¢ 3apy06eXHBIMH M OT€4ECTBEHHBIMU aHAJIOTaMM, SIBJIIETCS 60Jb-
IO 3HEPreTUYECKHil MOTEHIMAN, MO3BOJIAIONIMI paboTaTh B cpeaax ¢
BBICOKO#M ITPOBOAMMOCTBIO, HATIPUMEDP B CYTJIMHKE WIH BJIAXHOM! IJIMHE.
SOHAMPYIOLIHIA UMITYJILC TeHEPUPYETCS BBICOKOBOJILTHBIM Ira30BbIM pa3-
PAIHUKOM C NMUKOBBIM HanpsikeHueM 5-10 kB ¥ uanyyaercss pe3UCTUB-
HO-HarpyXe€HHOW IUMNOJbHOM aHTeHHOH iuHoM oT 0.5 Mo 6 MeTpoB.
AHaJIOTMYHAas aHTeHHA MCITOJIb3YeTCS B IPUEMHOM ycTpolicTBe. B 3aBuU-
CHMOCTH OT MOJIEJIH IIPHOOpa U MapaMeTPOB Cpelbl NTyOWHa 30HIUPOBa-
HMS COCTABIISICT OT €IMHUII IO COTHH METPOB.

3a Tpu aHs noneBsIX padot (12-14 mMapra 2013 ) yYaCTHUKHU 3KCIIE-
aummn USMHUPAH-BHUUCMU cusnmu 36 reopamapHbix Npoduneit
qmiHoi o 100-120 M B paitoHe naaeHuss MereopuTa. CeTKa MOKpHIBaeT
MOJIBIHBIO ¥ yyacToK 100x100 M K 3amamy ot Hee.
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Puc. 4. Tpaccel reopalapHOro
30HIMPOBAaHMS  paWoHa  NaJCHUS
MeTeopuTa B 03epo YebapKyiib.

30HAMPOBaHKE, MPOU3BOAUMOE C IOBEPXHOCTH JIbJa, I03BOTUJIO BOC-
CTAaHOBUTb JETATLHYIO KapTHHY peiibeda THa U yKa3aTh Haubosee Bepo-
ATHOE MECTO 3aJleraHUsl METEOPHMTa WIM ero ockojkoB. Kpome Toro, B
paiioHe mazeHus1 GbUTH cOOpaHbl IPOOHI BOABL, JIbIA U MEJIKOMUCIIEPC-
Hasi (PpaKuMs OCKOJIKOB IUIs JaJbHEHIIEro Gu3nKo-xuMH4IECKOro aHa-
JIA3a, TIOATBEPAUBIIIETO CBUIETENbCTBA O METCOPUTHOM NMPOUCXOXKICHUN
YeHapkynpckoi mojasiHbd. Ha ¢dororpadusax mokasaHbl pacnbUICHHbBIC
YaCTHMLIBI METEOpUTa, COOpaHHbIE C BEPXHEH M HIDKHEH IOBEPXHOCTH
JbIa BOKPYT JIEOSIHOM BOPOHKHM - Puc. 5(a), a Takxe Gojiee KpYIHbIE
OCKOJIKM, M3BJICYEHHBIE CO JJHA 03epa C TOMOILBIO MarHuTa - Puc. 5(6).

Puc. 5. (a) MuKpoHHas1 ¢ppaKiMsa OCKOJIKOB METECOPUTA, coOpaHHBIX CO
npaa o3epa YebapKyiib; (6) 6os1ee KPYIMHbIE OCKOJIKH, U3BJICUCHHbIC CO
JIHa 03epa B paflOHE IIOJILIHbY.
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H3MepeHne MarHUTHOrO MOMEHTa MHJUTUMETPOBBIX OCKOJIKOB (Puc. 6)
JlaeT 3HA4eHM 1, COIIACyIOIIHAeCs C U3BECTHRIMHM XapaKTEPUCTUKAMM JIpy-
rux pparMeHTOB MeTeopHTa «HesIOMHCK».
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Puc. 6. MarHUTHBII MOMEHT TPEXMIWUIMMETPOBOIO OCKOJIKA
YebapKyIbCKOTO METEOPHUTA.

Huxe npuseneH nmpuMep NpeACTaBICHUs MEPBUYHBIX JaHHBIX reo-
pagapHoro 3oHaAMpoBaHus B nporpamme «Kport-1301», paspaboraHHO
BHUHMCMMU. Ha mnipaBoii nMaHeJH NMpeACTaBJIcHA BOJIHOBas (hopMa MM-
MyJIbCa, 3apeTUCTPHPOBaHHAsI IPUEMHHKOM reopanapa B u3bpaHHOM! TOY-
Ke npoduiisa (A-scan ro repmuHoiaoruu [3]). [Ipu nmpoxoxnaeHuu Tpacchl
OHM CKJIAIBIBAIOTCS B BEPTUKAIbHBIE pa3pe3nl (B-scan), n306paxeHHbIE
B JIBYX JIEBBIX ITaHeJsIX pucyHKa 7. 1o ropM30HTaIU OT/IOXKEHO PacCTosi-
HHE B METpax, IO BEPTHKAIH — BpeMsI MPUX0Ja OTPAXXEHHOI'O UMITYJIbCa B
HaHOCeKyHAax (IipaBas IIKajia) ¥ pacyeTHasA NIyOMHA OTpaXalolel rpa-
HHULBI (JieBasl IIKaia).
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Puc. 7. Puc. 8. IIpodmwin
IIpencraBneHue JaHHBIX TFeOpPalapHOTO P601-604 B nporpamme
30HIUPOBaHHS «Kpot-1301»

ITonocel B BepxHe#t 9acTU KapTMHBI COOTBETCTBYIOT IPSIMOMY CHMTHa-
JIy, paclIpOCTPaHsIOLLEMYCS OT IepefaloNIeii K IPUEMHOM aHTEHHE C pa3-
JIMYHBIMU CKOPOCTSIMH - 1O BO3AYXY, B TOJIILIE CHETa M B BOJIE IO CJIOEM
apaa. Jlexamue HUXe IUPOKKE MOJIOCKI COOTBETCTBYIOT 3aTSHYTHIM Of-
HOIIOJISIPHEIM UMITYJIbCaM, OTPaXXCHHBIM Ha IDIaBHOM Ilepexole OT wia
K ITopojaM TBepAoro AHa. Takoe moBeneHHe BOJHOBOM (hOpPMEI IIpUHS-
TOTO CUTHAJIa, XapaKTePHOE A1 HU3KOYaCTOTHOro reopanapa «Jlosa-H»,
OOBIYHO OOBSICHSETCA BIHMSHUEM IIPOBOIAMMOCTH ITOAIIOBEPXHOCTHOM
cpensl. OnHako, Kak I0Ka3ajio YHCICHHOE MOJAEIUPOBAHMUE, B JAHHOM
Clly4yae OCHOBHO€E BIMSIHHE OKa3bIBacT HE IIPOBOAMMOCTD, a IUIaBHOE U3-
MEHEHHUE OUINEKTPUIECKON MPOHUIAEMOCTH, CBI3aHHOE C MOBLILIEHH-
€M COJIep>KaHUsI TBepAOU PpaKIIUM Wwia ¢ IIyOUHOI.

JLig MHTEepIpeTalMy HabMIOJaeMOro XapakTepa OTPaXXeHHOTO CUIHA-
Jia 6pUIO TIPOBEEHO MOAEIMPOBaHHE BEPTUKAIBLHOTO PACIIPOCTPAHEHUS
HMMITYJIbCHOTO CUTHaJIA B IUTyOb CJIOUCTO-HEOJHOPOIHOM MOAMOBEPXHOCT-
HOM CpeJibl YMCIEHHBIM PEIIEHUEM OTHOMEPHOT'O BOJIHOBOI'O YpaBHEHHS
[4]. Hauny4iuee cCOOTBETCTBHE JOCTHIAETCA B MOIEIH CPEbl, COCTOSILEN

M3 OHOPOIHOTO CJIOS BOIBI (TU3JIEKTHUPYECKAsI TPOHUIIAEMOCTh gy =81 )
M CIEeAYIOLIEro 32 HUM IUIAaBHOTO II€pexofa K TBEpAOMY IPYHTY C IH3-
JIEKTPMYECKOI IPOHULIAEMOCTHIO Mopsnka € =10+20 - neBas nanens Puc.
9. Bbu1 TakKe YYTEeH IUIAaBHBINA POCT YAEIBHOM ITPOBOAMMOCTHU CPENBI OT
0 =0 MO BEIMYHMH MOPANKA o = 0,001 C/M. XapakTepHasl JJIUTEIb-
HOCTB 30HIMPYIOLIET0 UMITYJIbCa NTOpsaKa 25 HC, 4TO OJIM3KO K peaIbHOM
JUTATEJIbHOCTH MMITYJIbCA, U3Ty4Ya€MOTO IreopagapoM.
IIpocTpaHCTBEHHO-BpeMEHHAs KapTHHA PAaCIIPOCTPAHEHUS MMITYJIbCa
B IIOATIOBEPXHOCTHOM cpejie NIpeAcTaB/IeHa Ha OCHOBHOM ITaHEINU PUCYH-
Ka. BUIHO nocreneHHoe yBETUYEHUE CKOPOCTH C TJTyOMHOM U BO3HMK-
HOBEHHUE €1aboro o6paTHOro CUrHajia 3a CYET YACTUYHBIX OTPAXKEHUM
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Ha BEPTUKAIBHBIX I'PaIMeHTaX TUIJIEKTPUIECKOM MTPOHULIAEMOCTH. DTOT
OTPaXEHHEBII CUTHAT BO3BPAIIAeTC B IPUEMHYIO AHTEHHY, PACIIOJIOXEH-
HYI0 Ha IIOBEPXHOCTH, U PETUCTPUPYETCSI YyBCTBUTEJIBHBIM IPUEMHUKOM
reopazapa. DJIeKTpHUYecKoe IoJjie Ha IToBepXHOCTU Z = () M300paxeHo B
BepXHeil maHeau pucyHka. UToOsl caenaTh ci1abblif OTpaXKeHHBIM CUTHAI
3aMEeTHBIM Ha (POHE MOIIHOIO NEPBHYHOTO UMITYJIbCa BBEAEHO HEOOb-

1II0€ 3KCITIOHEHIMATIBHOE YCWIIEHUE exp(at).
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Puc. 9. OnHoMepHOE pacIpOCTpaHEHUE UMITYJIbCa B HEOAHOPOIHOM
cpene:
a) - 3aBUCUMOCTD JUICKTPUIECKOIN MPOHULIAEMOCTH ¥ IIPOBOIUMOCTH
OT ITTyOMHBI (JieBasi ITaHeNb); 0) - IPOCTPaHCTBEHHO-BPEMEHHAsA
»  KapTuHa (OCHOBHas MMaHEJb);
B) - ITOJIE HA ITOBEPXHOCTH C 9KCIIOHEHIIMAILHBIM aIlllapaTHbIM
yCWIeHHEM (BEPXHSISI TTAHEJB).

Ero BonHoBas ¢opMa, rmokaszaHHast Ha Puc. 10 B yBeTMYEHHOM Mac-
mrabe Ha QOHE TIEPBUYHOTO 30HIUPYIOIETO UMITYJIbCa, UMEET XapaKTep
OJIM3KHH K peajbHO HAaGII0IaeMbIM BOJTHOBBIM (pOpMaM HU3KOYaCTOTHO-
ro 30HAMpoBaHus (6e3 yuyeTa IpsAMOro pacpoCcTpaHEeHUs OT IepefaTiu-
Ka K npueMHUKY). IIpn 06paGoTke NMepBUYHBIX JaHHBIX IIPOrPaMMHBIM
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obecrieueHueM makera «KpoT» xapakTepHbhle TOYKM MaKCUMAaJIbHOTO
M3MEHEHMSI aMIUTUTYIbl OTPAXXEHHOTO CUTHAJIa MHTEPIIPETUPYIOTCS KaK
rpaHULIBl HEOOHOPOJHOTO MEPEXOMHOIO CJI0SI MEXIY YUCTONH BONOM U
TBEPABIM IPYHTOM.

0.5 {\‘ N
0.4 ~—|nitial pulse a
e reflected pulse

0.3

{ e,

Amplitude, a.u
(=]
T
S
/
|

1
0o 50 100 150 200 250 300 350 400

Puc. 10. Curnain, oTpaXeHHBIH OT IpagdeHTa AUNEKTPUIECKON
IIPOHULIAEMOCTH, (CIUIOLIHASA JHHHUS) Ha (OHE NEPBUYHOIO
30HAYPYIOIIErO UMITY/ILCA.

ITpu ananu3e reopagapHLIX pa3pe3oB, IIPeICTaBICHHbIX Ha Puc. 7, 06-
paliaeT Ha ce6 BHUMaHMeE YTONILEHUE U HAPYIIIEHHUE CTPYKTYPBI JIEASTHO-
ro IIOKPOBA, a TAKXe pe3Koe NOHUXEHME peabeda qHa Ha nipodwie P602
B paioHe nepeceyeHus1 ¢ npodmwiem P603 - Puc. 8. MbI uHTEpIIpeTUpYEM
3Ty aHOMAJIMIO KaK Pe3yJIbTaT yiapa METEOpUTa O AHO o3epa. IloaTBepx-
JE€HMEM 3TOM T'MIIOTE3bl CIyXaT HabmomatenbHbie ¢akThl. TpaekTopus
IBYKEHUSA METEOPUTA 110 HAKJIIOHHOM TPAaeKTOPHH B CEBEPO-3allafHOM

,HampasieHuU ¢ asuMmytoMm 280-290 rpamycoB M Majaoe KOJHYECTBO BBI-
OpPOLIECHHOTO HaBepX JibJa HaBOAAT Ha MBIC/Ib, YTO OCHOBHasl €r0 Macca
ObUIa yBJI€YeHa MO BOAY K 3alajy OT MOJIBIHBM UM 3aTe€M BCIUIBUIA, Hapy-
LB CTPYKTYPY JEeISTHOro IMOKPOBa Hal BODOHKOM.

Hcxons u3 3tx coobpaxeHuii GBUI IPOBENEH AETAJIbHBLIN aHAIN3
reopafapHBIX pa3pe3oB, NpeACTaBIeHHBIX Ha Puc. 4. CranmapTHas 06-
paboTKa pagaporpamMm ¢ MOMOMIBIO YaCTOTHBIX (DMIIETPOB MPOrPaMMHO-
ro nakera «Kpor» 1osBoJsieT BBIIETUTh XapaKTePHBIE TOYKHM NPOGWISL
(MaKCHMyMBI IPOM3BOTHOM aMIUTMTYIbI OTPAXXEHHOI'O CUTHAIA) U CBSI-
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3aTh MX B pagnoobpa3 oTpaxartomux rpasui. [Ipumep Takoit o6paboTKH,
HaIJISIIHO BBIIBJIIONIEN peibed fHA U HapylIeHUE CTPYKTYDPHI JIEIOBOTO
TIOKpOBa, mpuBelcH Ha Puc. 11.
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947

Puc. 11. JInneitnsnii npodmwis P602, o6paboTaHHEIA NporpaMMoit
«Kpot»

IpaHUIIBI TIEPEXOTHOTO CII0ST MEXKITy YMCTOM BONON M TBEPIOHIM THOM
TOKa3aHbl OPaHXeBON JMHUEH. [1oNbIHBS, BO3HMKINAs NMPU NaACHUU
MeTeOopHUTa Ha JieH (yXe 3aMep3Iiasl B IIEPHO/ IPOBEACHUS U3MEPEHUMN),
OTMEYeHa YepPHBIMM MapKepaMy Ha TOPH3OHTAJILHOM IIKajie B paiioHe
110 M. Pe3koe moHMXeHMe penbeda JHA, KOTOPOE MBI MHTEPIPETHPY-
€M KaK BODOHKY, 00pa30BaBIIyIOCS TIpH y/Iape METeopUTa O JHO O3€epa,
Habmionaerca B 30 MeTpax K 3amany Ha otMeTke 80 M. XKenras monoca
B BepXHe# 4acTH IMpodWIs MO-BUIMMOMY CBSI3aHa C YTOJIIIEHUEM JIEIO-
BOTO TTOKPOBA 33 CYET MACCHI JIbia, YBIIEYEHHOTO METEOPUTOM M 3aTeM
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BCIUTBIBIIIETO HaJl BOPOHKOI. AHAJIOTMYHAs aHOMAJIUs HaOIomaercs Ha
coceTHHUX MPOoGUIIAX, YTO IO3BOJISIET BOCCTAHOBUTh TPEXMEPHYIO KapTH-
Hy oGpa3oBaBueiicsi BOpOHKM — Puc. 12.

Puc. 12. 3D-pekoHcTpyKuMsa penbeda 1Ha B paiioHe
MaJieHUusi METEOPUTA.

ITonoxeHre BOPOHKM OTHOCUTEIBHO ITOJBIHBHM COIJIACYETCS CO BCel
COBOKYITHOCTBIO HaOJII0aTEIbHBIX JAHHBIX O TPAeKTOPHUH JIBIKEHHS Me-
TeopuTta «4eJIOMHCK», YTO MO3BOJIIET HAM PEKOMEHIOBATh IIPOBEIEHUE
JaJIbHEMIINX IMoMcKoB YebapKyIbcKoro pparMeHTa Ha JHE O3epa B yKa-
3aHHOM BBIIIIE pafiOHe. YUYUTHIBasA HMEIOIINECS JaHHBIE O 3HAYHUTEILHOM
COIEPXaHMH XeJie3a, TOMOTHUTEIBHYIO YBEPEHHOCTh MOXET JIaTh COIO-
¢TaBJICHME HAIlIUX Pe3y/IbTaTOB C MAaTHUTHBIMH U3MepeHUsIMU. B 3akimo-
YyeHUe TIPHUBENEM pe3YJIbTaT 0oJjiee JeTaIbHOM pPEeKOHCTPYKIIMM pefibeda
TBEPIOTO JHA, JAIOLINif OCHOBaHME IIPeNIoJaraTh, YTo B pe3yJIbTarTe yaa-
pa 06 Jiel METEOPHUT MOT PacKOJOThCSA Ha HECKOJIBKO 0ojiee MEJIKMX Ky-
CKOB - Puc. 13.
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Puc. 13. leranbHast KapTHHA W300aT IO JaHHBIM reopajapa

2

ABTOpHI OlaromapaT agMuHHCTpauilo YeGapKylabCKOro ropoickoro
OKpyTa 3a MOMAEPXKY U TEXHMYECKOe obecTiedeHre MOIEeBhIX paboT.

Jluteparypa

1.  V.\V. Kopeikin, D.E. Edemsky, V.A. Garbatsevich, A.V. Popov, A.E.
Reznikov, A.Yu. Schekotov. Enhanced power ground penetrating radars.
6th International Conference on Ground Penetrating Radar. Conference
Proceedings, pp. 152-154, Sendai, Japan, 1996.

2. http://www.geo-radar.ru/.

3. D.J. Daniels. Ground Penetrating Radar. IEE, London, 2004, 731

p. s
4. V.A.Vinogradov, V.V.Kopeikin, A.V.Popov. An approximate solution

of 1D inverse problem. 10th Internat. Conf. on Ground Penetrating Radar,
pp. 95-98, Delft, The Netherlands, 2004.

96



