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CTH IIIyOUHHOIO pa3pe3sa, ¢ KOOpANHATaMH TOYKH Bpe MEHHOM
JIMHUH B IUVTOCKOCTHU BPEMEHHOT0 pa3pesa.

ANTOPUTM MUTPaLH «XZ- DEPTH», peanusyiolyii METOA

_om6alomcu BKITIOYaeT CrAKHBaHue BpCMeH npo6era no Hop--

ijTM MOXET 651’1‘5 MCTIONB30BAH LTS 06p360TKH IIpOCPHJI BHBIX
naHHbIX ceificMopasseaxu MOI'T npu 110601 cxeMe Haboae-

HUil. BXogHBIMM JaHHBIMU [UIS AJITOPUTMA SBJISIOTCA BpEMEHa

npo6era BA0Ab HOPMAJIBHBIX JIYYCH Y paCHpeiCICHUC CpeHEH

CKOpPOCTH B CpEIC, 33JaHHOE 110 pe3yJibTaTaM CI(OpOCTHGI‘O aHa-

nu3a MatepranoB MOI'T M ckBaXMHHBIM JaHHBIM. [IpoBeieHa
KoJIMYecTBEHHAast UHTeprpeTanys ¢ y4eToM CeHCMIYECKOTO CHO-
ca KapT H30XPOH f(X,y), MOy4eHHbIX METOIOM OI'T Ha ruioiua-
nu Jlyrosckas B 3anagHoi Cr6upH. TTocTpoeHbi KapThl H30TJLY-
6MH OCHOBHBIX OTPAXAaIOIINX FTOpU30HTOB. [10Ka3aHO, YTO YUET
CeiiCMUYECKOro CHOCAa CYILIECTBEHHO MOBLIIAET TOYHOCTD U J1€-
TaJIbHOCTL CTPYKTYPHBIX IOCTPOEHUH. |

NUTEPATYPA

1. Baxsano8 H.C. YucneHHbie meToaw (aHanua, anrebpa, oObIKHO-
BeHHbie auddepeHunanbHelie ypasHenun). — M.: Hayka, 1975.

2. BorgaHos A./. CelicMmopasBenka METOAOM OTPaXKEHHbIX BOMH. —
M.: Henpa, 1982

3. ﬂEBMH A.H. KapTa U30XpOH OTPAXEHHBLIX BOMH AN KPUBONUHEWTHOR
NOBEPXHOCTU pasfena v ee uHrepnperaums // Puanka 3eMnun. —
1997. — Ne 9. — C. 89-93.

4. Grubb H.J., Walden A.T. Smoothing seismically derived velocities /
/ Geophysmal Prospecting, 43. — 1995. — P. 1061-1083.

5. Kleyn A.H. On the mlgratlcm of reflection-time contour maps //
Geophysical Prospecting, 25. — 1977. — P. 125-140.

© Konnexktus astopos, 2004

U.H. MoauH, A.K. Bonbwakos, A.A. bobauyes, AA. ropﬁyﬁos
C.N. Bonkos, C.B. Uearoea, M H. MapuyeHko, B.A. LLleBHWH,

E.B. Nepsaro

TMocnenuee aecsiTUaeTHE ( 1'994—20{)4 IT.) OBLTO 2IOXO0M YCTAHOB-
JICHWST HOBBIX [IPUOPHTETOB B 00JIACTH MMOJIUTHKH, SKOHOMUKHU U
o6pazoBaHUsl. SHAUUTEILHO U3SMEHWIACH U T€OJIOTUYECKAs OT-
paCHh He KeJtast IleJIaTb 3HaqHTenLHLIe BJIO)KGHPIFI B reoﬂomqe-

BHTeanTBo TaK v He nouﬂm Hch:Tpeqy omaﬂuﬂm OIpOMHoH
apMMU Te0JIOTOB U reOPU3MKOB, O0peKast €€ DONBILYIO YacTh Ha
nepeMeHyY XXKU3HEHHOTo yKIaaa. B Takol cUTyalluM «Ha I10Ji¢ OC-
TAJINCH TOJILKO CaMbie CUJIbHbIE UTPOKW», CYMEBIIINE NTPEIOXKHUTE
HOBBIE, 3aKOHYCHHbIE X BOCTPEOOBaHHBIE TEXHONOIMH, BKITIOYa-
oL He TEOPUIO, METOILMKY, anTiapaTypy, KOMIIBIOTEPHI U ITPO-
rpaMMHoOe 00ecTieYeHUe, a TAKXKE MMEIOINE BOSMOXHOCTD OblIc-
TPO NPOBOAMT [10JIEBLIE PAGOTHIL B IIOOLIX NOTOAHBIX U KITUMa-
THYECKUX ycnoBusix. ITocTerneHHO ¢QOpMUPOBAIOCH HECKOJIBKO
obnacTeil, B KOTOPBIX 0Ka3ajlach BOCTpeOOBaHHOM 3JIEKTPOpa3-
penka. U, npesxkae Bcero, IpHOPUTETHHIMU OKa3aTHMCh BCE BUIBI
MHXXEHEPHON reOQU3NKHU: KHXEHEPHO-reoJIoryyecKas, Tiipo-
reoJorMyecKas, MEp3ioTHas1, 3Kojloruyeckas, TeXHuyeckKas u
apxeostoruyeckas reodpusuka. [Ipu 5ToM HOBbIE 3aKa3UNKH I€0-

(bHU3ryecKUX pabOT BbIABHHYJIU AOTIOJIHUTEIbHbIC TPEOOBAHUS
K UcoJIHUTEIIM. Bo-1epBhIX, paboThl HE MpeKPatialoTCA B 3UM-

HUX YCJIOBUSIX, YTO MPEIBSABISET 0cOOble TPEOOBaHMSI K aflITapa-
TYpe U METOAMKE U3MEPEHUI1. Bo-BTOPHIX, HHXEHEPHO-TE0JI0-
mqe cKH'e' pa SOTBI- Tenepls I[OIDI(HBI HpOBOJIHTCH Ha Tepp HTopHH

ToMeX 1 JHAYNTETbHBIE Te.ppmopnn 3aHSITHI TBep,r:[_HMn n@pm{-
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TpeGOBaHMSA K TOYHOCTH HHTEPIIPET

HBIMH ITOKPBITUAMU. B-TpeTHUX, 3HAYNTEILHO COKPATUIIMCH CPO-
KU paboT, YTO BHIABUTACT Ha ITEPeIHMI Kpah HOBBIC, BHICOKO TIPO-
H3BOANTEILHBIE TEXHONOTUH. B-4eTBepThIX, NPY PEIUICHUH LU -
POKOTO KJiacca reoTEXHUYECKHX 3a1aY ITOCTOSTHHO MOBBIIIAIOTCH
aLly ¥ [IPOTHO3HBIX OLICHOK.
M, HakoHe1l, B-TISITBIX, NpeIbIABISIOTCS BBICOKHE TpeDOBaHUSA K

KA4ecTBY OTYETHOM NOKYMEHTALIAU, UTO TIPEeAITONAracT JOCTaTOU -

HO BHICOKHH YPOBEHb TEXHUYECKON H 3CTETHYECKOM KY/IbTYPbI

HcrionHuTeNRe. braronaps BLICOKOMY HaKOTLIEHHOMY NOTEHIM -
any naboparopust MATOTTyOMHHON 3JIEKTPOPA3BEAKM 3aKpEIn-
Jlach Ha ppiHKe re0PU3UYECKUX YCITY

"YU B HACTOAILECE BpEeMHA 3a-
HUMAET JIMAMPYIOLIME TTO3ULIMU Y HAac B CTpaHe NMPH PCIICHUY
Hay4HO- IpaKTH4eCKHX 3a1ay. -

Teopernueckue HCCleIOBAHUS: IPAMBIe 3a1a4H.

OcHOBO IS TOHUMAaHUS CIIOXKHON CTPYKTYPHI 3JIEKTPUYECKO-
IO 1107 B HEOIHOPOIHBIX CPellax ABISHOTCS TEOPETHIECKHE IIPef-
CTaBRIECHHSA, PA3BUTHIO KOTOPBIX B IPOLIEAIIEM NECATUIICTUH yIie-
JISUI0CH NIEPBOCTENEHHOE 3HauYeHHE. OcobeHHO 3aMETHBIM BKJIA/L B
pa3BUTHE TEOPETHUECKHMX MpeACTaB/IcHUN BHEC A. A. BoGaues.

MM 6BUTH TOTYYeHBI UHTETpabHEIE YpaBHEHUA ISl METOa BTO-

puqHHx sapﬂﬂOB C yquOM HDpMaJILHOH MOﬂeJIH [ 1] Hpu ITOM

| HOI‘O HCTOHHHKB..

G'(m,a) =0 (a) G'(a,m),

r4e 6, ,(a) — cpenHaAs yaeabHas IpOBOAHMOCTD B HOPMAaJIBHOM U
peaJIbHOM pa3pe3ax B OKPECTHOCTH HCTOYHMKA IT0JIs], Gia,m)-
Gbyuxims ['prHa HOPMaILHOM MOJIENH, KOTOpas SIBISIETCS IOTeH-
LIMAIOM €1UHUYHOTO TOYeYHOTO UICTOYHHMKa ToKa. Kpome 3T10-
ro, GyHKIHIO HCTOYHHKA MOXHO NIPEACTaBUTH B BUIE

G*(a,:m) G(a m)+ (ID(a m)= G(a, m) J-Z(a S)G(Sim)ds

5. 80

"

rae G(a,m)— dbynnamentanbHasg GyHkuusa ['puHa, a ®(a,m) —

NOTEHLMA B TOYKE M, CO31aBaeMbli BTOPUYHBIMH 3apsaIaMH

Y (a,s), paCIioJIOKEHHbIMHY Ha rpaHUIaX HOpMaJIbHOTO pa3pesa,

MpH CYLLIECTBOBAaHU Y eAMHUYHOTIO MCTOYHHUKA ITOJIS B TOUKE 4.
HMcnonb3oBaHue nmpemtoxeHHoi A.A. bo6aueBbiM QyHKIIUH
HOPMUPOBAHHOIO TOYEYHOTO UCTOYHUKA ITO3BOJISIET CYILIECTBCH-
HO YIIPOCTHUTh YUCIEHHOE MONEIMPOBAHNE U PACCYNTATD 3JICKT-
PHYECKOE ITOJIe C yYeTOM 36MHOM ITOBEPXHOCTH, Monennposa-
HUE JIEKTPUUECKOTO 110J1 B 2D -HEONHOPOAHBIX CpelaxX [T0Ka-
3aJI0,9TO I'IpPI nonomenbuon ﬁopme pesbeda IIpy yBeTHIEHNH
CAKYIIETOCS CONPOTUBJIE-
HUSA na,aaer,. npuﬁanaﬂc_b B ueHTpe CTPYKTYpPbI K 3HAYEHHIO O
IS HOPMAJIBHOTO pa3pe3a.
A.A. BobaueBbIM C TOMOILBIO METOIa BTOPUYHBIX 3aPSA0B

pa3paboTaH AJITOPUTM TOCTPOEHUS IMHUK TOKA B IBYXMEPHO-
HeOAHOPOAHBIX Cpcaax. AJITOPUTM OCHOBAH Ha NPEIACTAaBICHUHU

0 GYHKIMY ToKa @ (x,Z), KOTOpas B KAXXIOH TOYKE ITpOBOAA~
[IET0 MPOCTPAHCTBA CONPSDKEHA € 3JIEKTPHUYECKUM NOJIEM B CO-
oTBeTCTBHE ¢ yenoBueM Konin-Prumana [1]

du _ dp . _ au 8¢9

T oy !

[Ie K — 3JICKTPpUIeCKM ToTeHIMal. [1IpU 3TOM 4 ¢ ABISIOTCS

TapMOHUYECKUMHU QYHKIUAMH U YIOBICTBOPSIOT ypaBHCHUIO

Hamnaca u=0u ¢ =0.

Ha ocroBe Haubosee OOLIMX NPEJCTAaBIEHUH O pacrpe/esie-
HUM CTALMOHAPHOTO 2JIEKTPUYECKOTO MOJIsS B HUXHEM U BEPX-
HeM MOoNyTipocTpaHcTBe A.A. BoGayeBbIM OITMCaHbl 0CO0EHHOC-
TH 5/IEKTPHUYECKOTO I0JIs IPU MCHOIB30BAHUU EMKOCTHOI'O 3J€-
KTPOJa U [TOKA3aHO HAUTMUHE «eMKOCTHOW» aCUMITTOTHI Ha MAJIBIX




paszHocax Kkpusoil BD3, KkoTopas BOSHUKAET IMPU HUCHOJIL30BAHUY
OECKOHTAKTHBIX METOIHK ¢ HE3a3€MJICHHBIMMU ITUTAIOHIUMHA U
TIPHEMHBIMM 371eKTponaMu. UM Xxe nokasaHbl 'paHUYHBIE YCJIO-
BUS 47151 CTALIHOHAPHOTO 3JIEKTPUYCCKOTO ITOJIST Ha TPaHULIC 3EM -
JIT-BO34YX Y. CIIOCOODI pacyeTa MoJid IIpyU HATUYKUU HEOLHOPOA -
HOCTEH B HEIPOBOAALIEH YACTH IIPOCTPAHCTBA.

BoIiy NpOAOIXEHBI UCCIEA0BAHMSI IO pa3paboTKe aiTOpUT-
MOB PEIIICHHS IIPAMBIX 3a7a4 [UIs1 IBYyXMEPHO- U TPEXMEPHO-HE-
onHoponHbix cpen. E.B. [TepBaro 6bU1a pellieHa 3aga4ya ipooJi-
KeHUS TIOJIS ¢ TIOMOIUBIO METOIa TPAaHUYHBIX 3JIEMEHTOB KOM-
IUieKcHoro nepeMeHHoro [ 1}. MatemMaTnueckuir ailfOpuT™ ObLI
peaIM30BaH B BUJI€ KOMITLIOTEPHOM IIPOrPaMMBbl. bLi1o nokasa-
HO, YTO AJITOPUTM BBIIEPKMBAET O4€Hb OOJIBIINE KOHTPACTHI O
COMPOTHUBJICHUIO K TTO3BOJISACT PACCYHTBHIBATD JJIEKTPHUUECKOE
I0JIC B IPUCYTCTBUM METALINYECKUX 00BEKTOB. C MOMOILLBIO
MareMaTHUeCKOTo MOAETHPOBaHUA GLLIO JOKA3aHO, UTO I10BE-
AeHWE AHOMAJILHOTO 3/IEKTPHUYECKOTO [TOJIS HAl I10JI0OH, IPOBO-
Jsiiei Tpyooy aHaTOTMYHO 3JACKTPHYCCKOMY IMOJTIO Hall IPOBO-
JSTIUAM HAIUHIPOM TOTo XKe TruaMeTpa. O0a aTUX Teaa HPOsiBJIs -
I0TCA KaK HUIcaJbHBIE 9KBUNOTCHLUAJbHLIE NPOBOAHUKH.
MonenupoBaHue ot HaZ LWIMHAPOM TPEOYyeT ropasio MeHb-
1Iero KoJudecTBa 2JICMEHTOB MamHHHt)ﬁn‘aMﬂTn YyTO 3HaYH-
TEeJIGHO YCKOPSIET POLIEAYPY TEOPETHYECKHX pacueToB. A.A. bo-
6aueBLIM paspaboTaH YUCIICHHBIN ATTOPUTM MPSIMOIA 3ama4u U1
TpeEXMePHO-HEOMHOPOIHOM Cpellbl Ha OCHOBE METOAA OOBEMHBIX
HMHTerpalbHbIX ypaBHEHUH. [10Ka3aHOo, 4TO PELICHUE 3a0a4M LIS
_KOHTpaCTH bIX HpGBOﬂ,HHKOB GbICTpo CXO,EIHTCH y>1<e npu CpaBHH—
pa.:spaﬁofraﬂ nporpaMMy.Tp_eXMepHom .MO,ILEJIHPOBaHIfIﬁ. Ha OCHOBE
METOIa KOHEUHBIX pa3HOCTel U Ha psie MoesIe IPOJEMOHCT-
PHUPOBaJ BEICOKYI0 3¢ (GeKTUBHOCTE 3TOI0 aJITOPUTMA. ITU IBE
nocaeHue paboTbl OTKPLIBAIOT NPSIMYIO HOPOTY K aBTOMaTH3H -
'pOBaH HOMy peme HUIO -06paTHOﬁ m‘exmepﬂoﬁ 'BaI[El"I.H BNEKTPO-

_Honme Me.To,u_nKH Haﬁnm,aeﬂﬂn.

B TeyeHHe HECKOJILKUX MOCTICAHUX JIET TEXHOJIOT M CIUTOL -
HbIX 3JIEKTPUYECKHUX 30HIMPOBaHU (CI3 — KOMOMHUPOBAH-
Has TPEXIJEKTPOAHAs YCTaHOBKA, B KOTOPOH ITOCTOSHHBIN 1LIAT
TI0 IpodITIO paBeH ILary rno pasHocaM, — npetoxeda M.H. Mo-
IVHBIM B 1991 1. 1 BriepBLIE 0Hp06OBaHa B I. AT Ha OITOJI3HE
«THE3ABIIKO» ) TOTYYWIa AaTbHEHILIee pa3suTue [2,4]. B mocnen-
HUe roz[m ee chmmay}m He TOIILKO B Ml"y HOU B psme ,upymx
'CMQT])H. Ha HeKorropy}o.rpommﬂmcmamn yCTaHo_BKM_mpom e,
bUBMUECKN TOHATHBIE PE3YJIETATHI IIEPEKPLIBAIOT €€ HEIOCTAT-
KM B YCJIOBUSX CHTOXKHO MOCTPOEHHBIX ¢pel. [Lis o6paboTKu AaH-

HeIx CD3 6bUTH pa3paboTaHbl ABa atropyuT™a. I1epBbliil —MeTOn.

rIABHBIX KOMITIOHEHT — KOJIEKTUBHBIN TpyA A.A. bobauesa,

M.H. Mapuenxo, A.B. Ypycosoii u E.B. [1epBaro [1._ 3] —1ocT-
pOeH Ha MHTCPAaKTUBHOM BMELIATEIbCTBE UHTEPIIPETATOPA B ITPO-
Lecc 06paboTKHU, B pe3yAbTaTe KOTOPOM IIPOU3BOAUTCS MOJAB-
JIEHUE KOMITOHECHT 0I5, BBI3BAHHOTO NMPUHIOBEPXHOCTHBIMHU

HeolHOpoAHOCTAMMU. Bropoit anroputm paspabotaH E.B. Tlep-

Baro ¥ OCHOBaH Ha IPOCTPAHCTREHHON QWILTPALIUH ITOJIA C MO~
MOILLIO MEUAHHOTO ocpeaAHeHUSI. O6a aJIropyUTMA UMEIOT CBOU

MperMMYLIECTBa M HEIOCTaTKU, @ UX COBMECTHOE UCITOAL30BaHUE

JaeT ONTUMAJILHBIN PE3VIbLTaT, B KOTOPOM BIIVSTHUC HpHHOBer—
HOCTHBIX HEOJHOPOAHOCTEN CBOAUTCA K MUHUMY!

[Tpu U3y4yeHU N AHU3OTPOIIUM [0 OTHOLIEHHUIO K 3nempprqec—--
komy conpotusienuio J.K. Boasmakos, E.B. Tlepsaro u
B.A. [lleBHuH [4] yoennin GonplIoe BHUMaHKUE HETUHEHHBIM

a3UMYTaTbHBIM YCTAHOBKAM, B KOTOPBIX IIPUEMHLIE U TUTAIOIINE

IEKTPOAbI He PACTIONIOXKEHBI BIOJIb ofgHON npsiMoii. bruo noka-
3aH0 4TO ):Ulﬂ TaKMx yCTaHOBOK (Hanpumcp, JIHI'IOJILHB.H aKBaTo-.

MO)I(BT__I.LOCTI/IF&TL)LS BME}CTO.)\. IU'[SI GﬁbIHHbIX JI.HH@HHHX yCTa.H.o--
BOK (YeThIpexa/eKTpoaHas yeradHopka Ll ioMbepike, Tpexoiek-
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TPOIHAs! YCTAHOBKA, NOTEHIIMAN-YCTaHOBKa M T.11.). MiccriefioBa-
HUA ITOKa3aJIM, YTO ONTHMAIbHBIMM VTSt UCC/IEAOBAaH U aHHU30T-
POITHH ABJISIIOTCS NUITONALHAsA 9KBaTopHanbHas (D-ycTaHoBKa) U

mvddepeHIIMaIbHAsA Y-YCTAaHOBKA (ITUTAIOUIHA S/IEKTPOA A pac-

oNoXeH BLeHTpe Kpyra O; B Haxonutcs B @U3HYeCKOH OCKO-
HEYHOCTH; ITPUEMHBIH 3J1eKTpol M pacronoXeH Ha pacCTOSIHNY
roT 3neKTpcmaA nBa 3jiexrpona N, U N_— Ha paccTosiHUU R > 1
3epKATBHO ¥ CUMMETPHYHO OTHOCHTENbHO 0cH OM). YcTaHOB-
JIEHO, YTO HIar HabmoaeHnH 11t D-ycTaHOBKHY 10JDKEH OBITh HE
60.7166 18°, a w14 Y-ycTaHOBKHU 3aBUCHT OT €€ [TAPaMETPOB U MO-
XEeT OBITh ﬁonbme yeMm y D-yctanoBkH (30 v naxe 45°), BEIGOD
MeXay D-1'Y-ycTaHOBKOH 3aBUCHT OT PEILIaeMbIX 3aay.

J171s1 KOHTPOJIS THAPOTreoJIOTHYECKON 00CTaHOBKY Ha KaHaJIe
Oﬂep—HIHpee (BeMJIﬂ bpanaeHOypr, I epmanus) nadoparopueH
MAJIOIJTYOMHHOM 3JIEKTPOpa3BEeIKY TeOJTOTNYECKOro (PAKYJIIbTE-
Ta MI'Y paszpaboraHa annaparypa U IIperpaMMHoOe o0ecIieyeHIe
U1 aKBATOPHBIX SJIEKTPOMETPHUYECKUX HaOJIOIeHH I (TeXHUYe-
CKOe 3alaHie — COBMECTHast pa3paborka /1 JI. Konaposa, up-
ma Umweltanalityk Brandenburg Gmbh, U.H. Moauha, C.B.
Bosnkosa u E.B. [1epBaro). B KoHCTpyKI1IMU TaKOro 06opyaoBa-
HUS OCHOBHAS MMPOoOJIeMa COCTOA B YIIPaBIeHUH ITPOLIECCOM
MU3MEPEHMS, KOTOPOE IPOBOAWIOCH aBTOMATUYCCKU B ABHKEHHUU
B pEXUME peaIbHOrO BpeMeHHu. CrucTeMHas yNpanisionas npo-
rpaMMa (UCTIONTHUTE b C.U. BonkoB) paspaboraHa 11t MHOTO-
3afayHoi ollepaltMoHHoH cucteMbl Windows, 4yTo ObLTO BhI3Ba-
HO HEOOXOAMMOCTEI0 CHHXPOHU3ALMH pabOThI BCEX Y3/I0B aria-
paTyphl ¥ ripoliecca uaMepeHHUs. B coctaB 000pya0BaHUA BXOOUT
YIIPaBIsS 0L KOMITBIOTEP TUIIA Notebook, 6;10K MUTaHKA, I'e-
HepaTOPHLIH OJI0K, aHAJIOTOBO-LIM(PPOBOA npeo6paaoﬁa'renb
aHAJIOTOBAast 4aCTh, KOTOPas BKIIIOYAET U3MEPUTE/IbHBIC Kabesu
C 3JIEKTPOAAMH Y YCWINTENH (pa3paboTKa anmaparypHOro KoM-
ruiekca BoinonHeHa JIJI. KOJI&pOBbIM) Kaxawiit curean us 32
KaHaJIOB U3Mepsiiicd BTeueHue 2 ¢. Tak KaK UCIIoas30BaIcs 16—
KaHaJIbHBL aHaJIOrOBO- LI POBOH Ipeodpa3oBaTeib, KaxX bl i
HUKJT U3MEPEHUS IIPOU3BOAWICS ¢ TOMOILBIO MIEPEKAI0YATENS
rpynn no 16 xaHanam. BEITTOMHSJIUCH H3MEPEHUS YETHIPEX 3Ha~
4YeHWUH Pa3sHOCTU NOTCHIIMAJIOB €CTECTBEHHOIO MOJIS, CONPOTUB-
JIEHHST BOIIbI M PA3HOCTH OTEHUMAIOB 1S 20 pasHOCOB AMITO/b-
HOI1 0ceBOM YCTaHOBKH. [1pH 3TOM perucTpUpOBajioch TPH MpPo-
NONBbHBIE (OTHOCUTEILHO HAmnpaBJeHUs ABMXEHUS CyaHA)
KOMITOHCHTHI ¥ OJ1HA NToNepeyHasg KOMIIOHEHTA €CTECTBEHHOTO
nonsi (E,,, E,,, Ex;, Ey). Kaxnplit kaHan 6611 cHabxXeH aHaJloro-
BbIM YCUJIMTEIIEM,, KOTOPBIi1 ONHOBPEMEHHO ITOAABIIAN [IPOMBEI-
ILJIEHHbIE ToMeXU. [11s TTOBBILIEHUS YCTOHYMBOCTH U3MEPAECMBIX
CUTHAJIOB BLITTOMHANOCH HAKOTUIEHUE Y OCPeHEHUE CUTHAJIOB.
AKBaTOpHBIE UCCIIEAOBAaHUS OBIJIM BBIITOJHEHB! Ha KaHanax
Onep-1lnpee u Karapussl, Ha o3epax Mionspose 1 KatapuHbl.
O0paboTKa 1 UHTEePIIPETALIMS IPOBOAWITACH IO IPOTrpaMMaM,
coznanubiM E.B. ITepBaro u A.A. Bo6auesbiM. I'eonornyeckas
uHTepnpetalus soinoaHeHa M. H. MogusniM, B A. HHleBHUHBIM
1 JI.K. bonburakoseim. Ha Bcex 06bekTax 0TMEUe HbI MHTEHCHB-
HbIC aHOMAJINH ECTECTBEHHOTO MMOJIs1, KOTOPBIE YETKO OOBACHI -
I0TCSI CTPYKTYPHO-TEOOTHYECKUMHY OCOOE HHOCTSAMU CTPOSHHUS
KaXIOro KOHKPETHOTO y4acTKa.

J1i1s1 onipeiesieH st NOJIOXKEHUS, TeOMETPUU U YICTBHOIO CO-
[IPOTHBJIEHNS OOBEKTA, PACTIONOXEHHOTO B CTOPOHE OT NIPOdHU-
1151 HabmoIeHM A, pa3paboTaHa TEXHOJIOTUS TaK Ha3bIBAEMOI BeK-
TOpHOU CheMKU AJIeKTpHryeckoro noisa (BUSDI1 npennoxeHa
U.H. MonunbiM B 1992 1. [ 1,4] u BiiepBsie onpobosaHa B 1993 1.
B [loHelke Ha yi1. [TyxoBa nipy o6cnenoBaHUy OCHOBAHUA (PyH-
,E[aMeHTa XUJIOTO ﬂoma B CBHBH C cymecheHHblMH ﬂe(popmaun-

ﬂBy}( BSaH MHO-HepHeHI[HKYHHpHLIX KOMHOHGHT BHE:KTpI/I‘{E:CKO-
ro HOJIA B TOUKaX MPod I WK IUTaHIIeTa CheMKH IIPU HECKOJb-
KHX [OJIOXEHUSAX TIUTAIOLLETO 3/IEKTPOAA A BOKPYT TIpEANoJiara-
€MOT0 ITOJIOXKEHUS 00neKTa. [1pr 3TOM pasHoHatpaBjieHHas] I10-
JISIpU3AINAS TPEXMEPHOTO 00BEeKTA UCCTeA0BaHUS 00ecTIe nBaeT
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obpa3oBaHME BTOPMYHBIX SJIEKTPUUECKMX 3aPsI0B Ha Pa3iIMYHbIX
cTopoHax oobexTa. st 06paboTKH M HHTepIIpeTalluy JAHHBIX
B DT1 BBeIEHO MMOHATHE 8eKMOPa KANCYULESOCA CONPOMUBAEHURA,
YTO HE MPOTUBOPEUHNT IMMOHATHUIO KaXyLIErocs COIpOTUBIICHUS
KaK HOpMUPOBAHHOTO 3JIEKTPAYECKOTO NoJIsl. B JaHHOM CiTyyae
BEKTOD KaXKYILETOCH COITPOTUBJIEHUA SIBISAETCS BEKTOPOM 3JieK-
TPUYECKOTO IM0Jisl, HOpPMUPOBAHHBLIM Ha MOAYJIb IVIOTHOCTH TOKa
B TOUKE U3MEPEHUS IJIs1 OMHOPOIHOTO NOIYNpoCcTpaHcTBa. Hines
METOJIa COCTOUT B TOM, YTO BEKTOP P, MOXKHO NPE/ICTABUTD B BUIE
CYMMBbI HOPMaJIbHOT'O ¥ aHOMaJILHOTO Mosis. I1py aToM repBas
YacCTh BbI3bIBAETCS IMUTAIOLIUM 3JIEKTPOIOM A U TOPU3OHTAIIBHO-
CJIOUCTBHIM, (DOHOBBIM Pa3pe30M, a BTopast 4aCTb MHIYLIMPYETCS 3a
cueT FopU3OHTAIBHBIX HEOIHOPOAHOCTEN TEO3ICKTPHUUYECKOIO pas-
pe3a, Ha rpaHHLIaX KOTOPBIX 00pa3yloTCsl BTODUUHBIE 3ICKTPUC-
cKMe 3apsaabl. Beruntas u3 Habmoae HHOro 11oJist GOH, MBI BblIE-
JIsieM YACTO aHOMAJIBHBIN ocTaToK. B CBOIO 0Yepens OH rnoaBepra-
eTCsl JaJIbHeille 0OpaboTKE U HHTEPIIpETaLlUU, B pE3YJIbTaTE
KOTOPOI1 OlIpeAeIsIeTCs TeOMETPHS ¥ CBOMICTBA OOBEKTA.
PaboThl B ropoICKHX M 3SMMHMX YCJIOBUSIX TPEOYIOT BHITIOJIHE -
HHsI 6eCKOHTAaKTHBIX U3MEPEHMI 3NEKTPUYECKOTO nosd. s
npoBefeHHA paboT UCTTONB3YETCS MHOTO(PYHKIIMOHAIbHAS 3J1€-
KTpopa3BeoyHas armnaparypa «PA». B 4aCTHOCTH B 9TOM allia-
paType fpeAycMoTpeHa yactota 625 I'11, KoTopast BO30yXIaeTcCs
CHeLIMAIbHBIM reHepaTopoM. B anmaparype « ERA-Max» (pupma
DPA, Cankr-[1etepbypr ) u B reHepartope «ASTRA»(pupma «Ce-
Bepo-3anai», MockBa) TakxkKe NpeflycMOTpeHa paboyasi 4acToTa
625 I'u. CyuiecTByeT AOBOJILHO MHOI'O BAPHAHTOB ITPOBEACHUS
6eckoHTaKTHbIX U3MepeHuit. U.H. MoaunbIM | 1| peuioxeHo
HECKOJILKO BAapUaHTOB ITPOBEACHUS O€CKOHTAKTHBIX 30HAMPOBa-
HUIi1, HauboJiee MpUCIOCOOJIEHHBIX K TOPOACKHM YCIIOBHSAM, B
YaCTHOCTH, BAPUAHT CIUIOIIHBIX TOUEYHBIX 30HAUpoBaHui (CT13),
B KoTOopoM AB pacronaraetcsi neprleHXUKYJISIPHO MTPOGUITIO Ha-
omoneHuit. [Tpu 3ToM asekTpon B yHocUTCs B GU3NIECKYIO Oec-
KOHeUHOCTD. [TuTaolinii 3;1eKTpoa A pacrionaracTcda B LEHTPE
yCTaHOBKH. [11s obecrieueHHs YUCTO TaTbBAHMYECKOTO CTEKaHUA
ToKa yepe3 AB, muralolye 371eKTpoAbl HOJDKHBI ObITH XOPOLLIO 3a-
3eMJIEHEBL. B MpOTUBHOM Cjly4yae 4acTh TOKa Oy/IeT CTEKaTh Yepe3
pacIipee/ieHHYI0 eMKOCTh IMHUHU AB. IIpremHast antreHHa MN
epeMelaeTcs cjeBa ¥ Cripasa oT 9JieKTpoza A N0 popuiIio ¢
[[IarOM, PaBHbIM IIIaTy MeXIy MUKeTaMU. B 3ToM cityyae pe3yJib-
TAThI MOTYT OBITH TPAHC(HOPMUPOBAHE! B OObIYHBIE PE3YJIBTATHI
CB3 myTeM NepeHoca TOUKH 3al1Mcy. BTopol BapuaHT 30HINPO-
BaHMIT UICTIOJIL3YETCSI, KOIIa HeoOxoauMa rutolagHas CbeMKa ya-
cTM 3aacaIbTHPOBAHHOM Hoporu. [ IpuMeHsaeTcs 2KBaToOpyaiib-
Hasl IMIToNbHAs ycTaHoBKa. [IuTaronmii AMnosb ¢ ralbBaHNYeC-
KM 3a3eMjieHrueM AB ycTaHaBJIMBaeTCs Ha ra3oHe, a IpUEeMHas
anTeHHa M N nepemelaeTcd Haa TBepAbIM MOKpbITHEM. [1ocie
OTpabOTKM OHOTI0 30HAUPOBaHMSI BCSl YCTAHOBKA NapaJUIeJIbHO
CMEILIAaeTCs BAOJIb JOPOTH. TaKylo CheMKY MOXXHO pacCMAaTPUBATD
M KaK 3JIEKTPHYECKHE 30HIUPOBAHUS, €CIIU CIJIAINTh JIOKAJIbHBIC
3¢pdeKThI OT TOPU3OHTAIBbHBIX HEOMHOPOIHOCTEH, M KaK 3JIEKT-
ponpodWIKpOBaHKeE, €CJIH yOpaTh TPeH], CBA3aHHBIM C POHO-
BBIM, CJIOUCTHIM pa3pe3oM. B ciryyae, Kora HEeBO3MOXHO 3a3EM-
JeHUe paboyero TOKOBOIO 3JEKTpoJia, B Ka4eCTBE UCTOYHHUKA
[0J19 UCTIONb3YeTCs AIMHHAS, He3a3eMJICHHAs IMHUS, a [IPHEM-
Hasl aHTeHHa TtepeMelllaeTcsl neprneHauKysipHo AB. CTpykTypa
3JIEKTPUYECKOTO TOJISA B 3TOM ciydae MOAYUHACTCS 3aKOHY
1/(mr). Bce nepeuncieHHBIE YCTAHOBKY ONPOOOBAHbI B Pa3JINy -
HBIX CUTYaLMsIX U ITOKa3aJIM CBOO BBICOKYIO 3 @PEKTUBHOCTD.
Pa3BuTHE METOA0B HHTEPIIPETALIMH NAHHBIX 3JICKTPOPa3BEeAKH.
HoBrble METOIMKHU HAOIIOAEHUS ITO3BOJIWINA YBUIETH BITHSHHE
[MPUIIOBEPXHOCTHBIX HEOMHOPOJHOCTEH (IeOIOrHYECKHIM IIyM) 1
CBSI3aHHbIE C HUM UCKaXXeHHs1 KpUBBIX BO3. B pesynbpTarte CTalu
AKTABHO Pa3BUBaThCs IPOrpaMMbl, KOTOPBIE ITOKa3bIBAJIM UCKa-
xeHust Kpusbix BA3 (riporpamMa [PI2D, aBrop A.A. bobGaues [ 2})
1 3¢ deKTUBHO MOIABIISIIINA 3TH UCKAXKEHUS. Y CIICUIHOE ITOJ1aB-
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JIeHHE reo0IOrMYECKHAX MTOMEX CYILIECTBEHHO PaCILMpWIO 00/1aCcTh
NPUMEHHUMOCTH OJHOMEPHOM UHTepIpeTaliii. biraronaps B oc-
HOBHOM ycWIHsAM A.A. bobaueBa ObLU1a pa3paboTaHa ¥ BHEAPEHA
B IECSITKY HaYYHBIX U IIPOU3BOJACTBEHHBIX OpraHu3aL Uy cCucCTe-
Ma 06paboTKH, BU3yaM3alluH, aHAJIU3a U UHTEPIIpETALIMU IIPO-
bUIBLHBIX JaHHBIX BD3, KoTOpas B HacTos1ee BpeMsI U3BECTHA
kak nporpaMma IPI__Win. UMenHo IP1_Win nnociryxuia rnpoTo-
TUITOM M0 YaCTH in3aiiHa 111 OOJIbILIMHCTBA OTEYECTBEHHBIX I1PO-
paMM OTHOMEPHOH HHTEpIIpETaliMM 2JIEKTPOMATHUTHBIX 30HIM -
poBaHUil. B HacToglliee BpeMsi porpaMMa BKJIIoYaeT pa3jiMyHbIC
AJITOPUTMBI aBTOMaTHUYECKON U MHTEPAKTUBHON OAHOMEPHOHN
UHTEPIIPETALIMA ONMHOYHBIX 30HIUPOBaHHH U IPYTIN KPUBBIX
B53, pa3sBUTYIO CHCTEMY BU3YaIU3ALIMH JAHHBIX K pe3Y/bTaToB,
AJITOPUTMBI CTATUCTHYECKOTO aHAIN3a UCXOMHbIX JaHHbBIX K PC-
3y/IbTATOB MHTEPIIpETALIMHU, CpeAcTBa 06paboTKH NaHHBIX BO3
IS BBISBJIEHHS Y TTOJABJICHUS UCKAKEHUH.

B pamkax pa3Butus Metoauku C33 B 1999 r. 6112 paspabo-
TaHa [porpaMmMa ObICTpoil aBToMaTYecKoM 2D-HHBepCHH JaH-
Heix B23 (mporpamma TRF 2D _S, aBrop M.H. MapueHko [2})
c IpUMEeHeHHEeM METOo/la HAUMEHBIIHUX KBaIpaTOB. AJITOPUTM
pa3paboTaH ¢ MPMMEHEHUEM BBIPaXKCHUN I TUHEHHBIX HCTOY -
HUKOB TOKa. YacTHbIe TpoM3BoaHbe 00 / 00, paccunThiBa-
IOTCSI ITO METOLY MHTETPAJIbHBIX YPaBHEHMH O0€3 yueTa BIMAHMSA
BTOPHYHBIX UICTOYHUKOB B COCEIHUX OI0Kax. PelieH1e CTpouT-
c4 TI0 ceaylolieMy arroput™my. CHavaia CTpOMTCA MOJIETIb Ha -
YaJILHOTO IMPUOIDKEeHHSA, 3aTEM PACCUMTLIBAIOTCS YACTHLIC MTPO-
U3BOJHEIE (TeoMeTpHsI OJIOKOB 3aKpeIUieHa), pelaeTcs mpsiMas
3aJada M paCCUMTBHIBACTCA HEBSA3KA IKCIEPUMEHTAIILHO U TEO-
PETUUYECKOTO MOJIEN KaKYILIEroCs1 COTPOTURICHUS, CTPOHUTCA BHI-
YUCJIUTENBHAS CXeMa METOJa HAUMEHBIIUX KBaApaTOB, OITPCIC-
JISIOTCS ITOTIPaBKM B [IapaMETPHI cpebl, U, HAKOHell, paCCUMTHI-
BaeTCs HOBas Mozeib cpeabl. IIoNCK peleHUus obpaTHOH 3a1a4H
[MPOBOAUTCA C MPUMEHEHWEM NMPUHLMIIOB PETyJIApU3alvu. Tec-
TUpOBaHUE Ha MOIEABHBIX U peaJIbHBIX ITOJIEBBIX MaTepHaIax
[TOKA3aJ10 BLICOKYIO BEIYUCIUTEIBEHYIO 9(PPEKTUBHOCTD U YCTOH -
YUBOCTH ITPH PeLLICHUH OOPaTHOM 3aauH.

B 2000r. A.A. [opOyHOBBIM pa3paboTaHa nporpaMma, B Ko-
TOpOil onpeneasieTcss YHTCHCUBHOCTD U [TOJIOXKEHHE MOIOCOB
KBAa3UIMIIONS, KaK YIIpoHIeHHOe pelieHue 31)-3a1a4u BEKTOP-
HOI1 cbeMKH. PellieH e OCHOBAHO Ha IIPEATIOIOXEHUU, YTO aHO-
MaJIbHOE T10JIe IOKAJILHOIO TPEXMEPHOTO O0BEKTa OJIU3KO MO
CTPYKTYPE K IOJII0, cO3laBaeMOMYy KBasuaumosieM. I1pu atoM
MOMIOCHI KBAa3UAUIIONS [IPUMMEPHO pacno/iaralorcs Ha rpaHHALax
00BEKTA, KOTOPHIN MOJSIPUIYETCA MOA ZEVUCTBUEM BHELIIHETO
rnoJjig ucrouHuka. [loaToMy nnoaxon K HHTEprpeTaluu JaHHbBIX
BUDII, npemioxeHHBINH A.A. 'OpOYHOBBIM, COCTOUT B ONIPE/IE-
JIEHUH TTOJIOXEHU N KBa3UAUITONIECH TTPU PA3TTUUHDBIX ITOJIOXKECHU -
X TTATAIONIETO JIEKTPOIa € ITOCIEAYIOIIUM BOCCTAHOBJICHUEM
O4YepTAaHUHN T€OJIOTUUECKUX TET.

B cepeaune 90-x rogos JI.K. bonbinakos, 1. H. MoauH,

E.B. IlepBaro u B.A. llieBHUH |4] npyMEHWIN HOBBIM MOJXOA K |

00paboTKe JaHHBIX a3UMYTaIIbHBIX HAOMI0EeHUH 3JIEKTPUYECKO-
['o IOJIsI C UCIMOJB30BAHUEM CIIEKTPATLHOIO aHau3a. OKa3anoch,
YTO IIPUMEHEHNE HECUMMETPUUHOTO BpallICHUS 3JIEKTPOpa3Be-
JNOYHOI YCTAHOBKH NPH IUIOLLAAHBIX WIK IPOGWIBHBIX a3UMY-
TATBHBIX HAOTI0IEHUAX JAST BO3MOXHOCTD BhISIBJIEHUA aHU30T-
pPOTUU Ha (pOHE BIMSIHUS HEOAHOPOLHOCTEN. AHAIN3 JaHHBIX
a3uMYyTaJIbHBIX HAOII0IEHUH C UCTIOIb30BaAaHUEM CIICKTPAJIbHO-
o ITOJIX01a MTO3BOJISAET MOJYUYUTH KOJTUUECTBEHHbIE OLIEHKH, CBSI -
3aHHLIE C BAUSIHUEM aHU30TPOITHBIX CBOMCTB K HEOOTHOPOAHOC-
Teil cpenbl. [ ocnabneHUs BIUSAHUSA HEOJHOPOIHOCTEH IpH
WCClIe10BAaHUHM aHU30TPOITHBIX CBOMCTB Ha 3Tare 00padoTKH JaH-
HbIX HEOOXOAMMO UCTIOJIBL30BaTh ITPOLICAYPHI [TOAAaBICHUA HCYET-
HBIX rapMOHUK. UTHOpHUPOBaHHWE BIUSAHUS aHU3OTPOIIUHU B paM-
KaX CJIOUCTOU YU HEONHOPOAHON MOAEIU Cpeibl IPUBOIUT K
3aMeTHbIM OIINOKAM B UHTEPIIPETALIU .
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IMpakTH4YeCcKHe pe3ynbTaThbl.

B cepenunHe 90-Xx ronoB cpa3y HECKOJIEKO POCCUACKHUX KOM-
naHuim paspaboTtasiv MpoMBILIUIEHHbIE reopaapbl, KOTOpbIE Ha-
YaJIM AKTUBHO MUCIOJIb30BAThCA B IPAKTHKE MHXKEHEPHBIX HC-
caenoBaHuit. JlabopaTopus ManorayoMHHOM 371€KTpopa3BeiKH
npuobpena Tpu reopagapa pupmbl Radar Systems Ltd (r. Pura,
JlatBus). B TeyeHUe roceTHHUX JIET C MOMOLBIO Freopagapa Bbi-
MOJIHEH Bl UCC/IENOBAHMS Ha NMPEeCHOBOAHBIX 03epax B Kanyx-
CKOIt 061aCTH, Ha XKeJIe3HOIOPOXHbBIX HACKITIAX B MOCKOBCKOI!
n CMoJieHcKOM obiacTsix, Ha psiie apXeoJIOrMYeCKUX NaMATHH -
KoB [ToIMOCKOBBS1, Ha BOIHBIX [epeXxoiax razornpoBo10B U Hed-
TEINpOBOIOB Yepe3 peKH, NMPH pellieHUU pAala HHXEHEPHO-Teo-
norwyeckux 3anad. [ naBHblit BBIBOI, KOTOPBIH MOXHO clie/laTh
M3 pe3yJibTATOB 3THX UCCIENOBAHMWHA, 3aKJTI04aeTCsH B TOM, UTO
reopanap Kak MeToa UMeeT 3HauUMTeIbHbIE OrpaHHUYeHUSA 110 Iy~
OMHHOCTH, CBA3aHHBIE C TPOBOAUMOCTLIO cpelbl. B nogasns-
1o1eM OoNILLIMHCTBE clTyyaeB IMYOMHHOCTL METO/1a HE TTPEBbI-
waet 5—10 m. JlaHHble 0 pazpaboTKax, B KOTOPBIX [NMTYOMHHOCTD
npesbiaeT 40—50 M, Ha HaL B3rJAA, MOKa HAYYHO He Mo -
TBepKIeHbl. [1oaTOMY reopagap MoXeT aKTUBHO MTPUMEHATBLCH
B MOYBEHHOM reou3nKe, apxeoJoruu, npu odcae10BaHUH
CTEH, a3POJAPOMHBIX TOKPBLITHH, IHOCCEHHBIX U XKEJE3HbIX 10-
por, B reOKpPHOJIOTHH.

Ha psine o6beKToB ObLIH BBITMTOJIHEHBI MCCIEIOBAHWA MHOTO-
sieTHeMep3abix nopoa Ha Cesepe, Cesepo-BocTtoke 1 JlanbHeM
BocTtoke Haweit ctpanbl. [1py 3TOM peluainch BaxHbIe Hapo/-
HO-X0351HCTBEHHBIE NTPODBJIEMBbI: MPOEKTUPOBaHHE Tpacc HedTe-
MPOBO/IOB B ApXaHreJIbcKoi 06/1acTH, YCTOHUYHBOCTL ITPOM3BO/1-
CTBEHHBIX 31IaHHW I B YCJIOBUSIX HEPABHOMEPHOTIO IMPOMEpP3aH U
rpyHTOB B T10MeHCKOH 061aCTH, MOMCKH M JeTAIBHOE H3YUeHHE
reoMeTpUH TAJIMKOBBIX 30H W OTEIUIAIOLLEN0 BO3IEHCTBHSA BOJIO-
eMa Ha IMJIOTMHY Ha ApKTHYecKoM Tobepexbe YykoTku [3].
Bo Bcex cyyasix ObUTH MPOAeMOHCTPUPOBAHBI BEICOKHE BO3MOX-
HOCTH 3JIEKTPOPA3BEIKH MTPU U3YUEHUH IPaHM L MEXIY TaJIbIMK
U MepP3/ILIMH NnopojaMH. B yclloBHAX 10CTATOUHO HU3KHMX Cpefl-
HETOMOBBLIX TEMMepaTyp (MeHbLIe —5 ... —7°C), oTMeuaeTcs Mep3-
A1 cioi nopoa rnyouHoi xo 300 M MolHoCThIO. Ha Bonopa3s-
aeaax HUKHSISI rpaHMLa MEP3I0TBI MOXET 3ajleraTh Ha riiyduHe
600—700 M. BepxHsisi rpaHMLIa MEP3JIOTHI, KaK MpaBuiIo, Xopo-
110 OTMevaeTcs Ha pesyiabratax BD 3, O0bIYHO KOHTPACT 110 cOo-
NMPOTHUBJAEHUAM MEXKILY MEP3/1bIMH U TAJIBIMM MOPOAAMH COCTAB-
astet 10, a B psne cnyyaes 30—50. B BepxHeii yacTu paspesa B
30HE aKTMBHOIO MOPO3HOTO BbiBETPpUBaHM 00bIYHO HabI01a-
€TCH BLICOKOJIBAUCTBIH CTOM MOLIIHOCThIO HECKOJIBKO METPOB,
EKTPHUIECKOE COMPOTHRIIEHHE KOTOPOIro MOXET AocTHraTh 50—

100 KOM-M. HUXHSIS rpaHKLIa MEP3JTOThI KAPTUPYETCsl ropasio
XV2Ke 10 1BYM NPUUMHAM: BO-TEPBLIX, 3a CYeT MaKpoaHH30TpO-
MUK UHTEPBAJ Pa3HOCOB MPOSABJICHHOCTH I'PAHULIbI HA KPUBBIX
B33 cunbHoO cMellaeTest Bripapo. [loaToMy, yTobbl 3apuKCH-
POBATH TY 'PAHMLLY, HYXHbI 04eHb DOJIbLLIKE PA3HOCHI, 3a4ac-
TYIO MOPSIAKA HECKOJIbKUX KM. Bo-BTOpBIX, IpafiMeHT TeMIIe-
paTyp BHU3Y ropasao MeHblue, yem csepxy. COOTBETCTBEHHO
U da30BbII Nepexo B YCJOBHIX TAK Ha3blBAeMOH BSAJIOH Mep3-
JIOTHI BeIpaXKeH ropasao xyxe. Koraa cpeaHerojosble temre-
paTtypsl cocTaBnsioT —1 ... —2°C, a Mep3ast ToJi1la CJTIoXKeHa
MecYaHo-IrJIMHUCTBIMH OTJIOXKEHHUAMHU, FPAHULIBI MEXKITY Talbl-
MH U MEP3JILIMU [TOPOJAMH MOTYT HMEThb BeCbMa NPUU YU -
BYI0 (hopmy. [1pH 3TOM Ha 0aHOM riyOMHe necyaHoO-TrMUHHUC-
Thi€ MOPO/ibl MOTYT OBITh MEP3JbIMH, @ MOTYT OBITh TAJILIMH B
3aBUCHMOCTHU OT CTEINEeHHM INIMHUCTOCTH BellecTsa. M, Haobo-
poOT, OJMHAKOBLIE MOPObl HA pa3HOM IJIYOUHE MOTYT UMETH
pa3inuHoe (hazoBoe COCTOAHUE B 3aBUCUMOCTH OT TEMIepa-
TYPbl M CKOPOCTH ABUXEHUS MOJA3EMHBIX BOI B KOHKPETHOM
MecTe. B Tako# cHTYalLlMM BO3HUKAET LJIUpOBas (TOHKOCIO-
MCTasl) Mep3J10Ta, KoTopasl, 1o CyTH, SIBASIETCS NepexoaHbIM
COCTOSIHUEM MEXIY TaJbIMU M MEP3JIbIMU NMOpPOJaMH U co31aeT

OYeHb CHWIBHYIO aHH30TPOITHIO 10 OTHOLLIEHHIO K 3JIEKTPHYECKHM
CBOMCTBaM B BEPTHKAJIBHOM HarpaBJIeHHH.

B 1994—1995 rr. comecTHO ¢ HeMeukoi ¢upmoit Um-
weltanalityk Brandenburg GmbH B paMkax KoHBepCMOHHOM 1po-
rpaMMBbI ITPH OpraHM3aLMOHHOIM noaaepxke MeaepanbHOIo LEH-
tpa reoakosiormyeckux cucreM (P LLI'C) npu MITP Poccuu BbI-
MoJIHeHO obcenoBaH e CBaJIKHM MPOMBILLIEHHBIX U OBITOBBIX
orxonos BT. Kanyra (I'pabuesckuit monuroH). B paborax npu-
HUMaIH yyactue A.A. bobaues, /1. K. bonsinakos, M.J1. Branos,
A.A. lNopbyHog, A.B. JTio6uukosa, U.H. MoauH, A. B. CtapoBoii-
10B, B.A. llleBHUH ¥ 1p. PAabOTHI BKITIOYATH 3/IEKTPHYECKHE 30H-
AUPOBAHHS, reopaapHylo CbeMKY, ChbeMKY €CTECTBEHHOTO MOJIA
U Pe3UCTUBUMETPHIO, DypeHHEe, HHXKEHEPHO-TeOIOrMYeCKHEe MC-
ClIeIOBAHMSA U reOXUMMYECKHe aHanu3bl. B peayabraTe aTHX pa-
ooT ObUT0 MOKA3aHO, YTO €CTECTBEHHBIH THAPOH30IHUPYIOLLINH
CJION 10XKa CBAJIKH (B TOT MOMEHT JIOXKE pacrojarajiock Ha riy-
OuHe 17 M) HaxoaAUTCHA B pa3pylueHHOM cocTOSSHUM. Donasl
CBAJTKH MPOHUKAIOT Ha rIMyOuHY 10 30—40 M M Ha TOPU30HTATb-
HOE pacCTOsIHUE B HECKOJILKO COT METPOB OT CBAJIKH, 0Opa3ys
oOIIMpHLIH «(hakes» BOKpYr Teia cBaTKH. HacTh ¢uiionaa BoiTe-
KaeT yepe3s KaHAIM3aLMOHHYIO TPYOY B YCThE CBAJIKM, 4 YaCTh —
yepes rpyHT pasrpyxaeTcs B pydei M 3aTeM MorajaaeT B pexy.
[To pesynbratam reohuznuecKux HccieoBaHHit ObLIa MocTpoe-
Ha TpexMepHasi MoJieJlb TeJla CBAJIKH, BKJIIOYalo11lasi OCHOBHbIE
MHXXEHEPHO-Te0MOrHUeCKMe 3JIEMEHTBI U MUHEpaTH3aLIMIo Mac-
CHBA FTOPHBIX MOPO/.

B 1995 1. npu puHaHcosoi noaaepxke @LIIC nabopaTopu-
el OLLTK BbIMOJIHEHbI UCCJICAOBAHMSA 110 KAPTUPOBAHHIO PA3/Iu-
BOB HedTenpoaAyKTOB. B KOHLIE 3THX paboT ObLJ1 MOJAYYEH HEO-
KMIAHHBII pe3vy/bTaT: CTapble [MPOaUBbI HeTerpoaIyKTOB BeaYT
cebs Kak 0UeHb XOpOoIlUHe MPOBOAHWKH, YTO HALLLIO CBOE MO/~
TBepXeHHe B paboTax reOXMMHUKOB — KOHEYHbIM pe3yJIbTATOM
pPasoXeHHA OPraHUYeCKOro Be1ecTBa ABIAKTCH TAXKEbIe Op-
raHWYeCKHe KMCJIOTHI, KOTOpbIe 00/1a1a10T HU3KUM 2JIeKTpHYe-
CKHM cornpoTusjieHHeM. TOoUHO TaKOH XKe BbIBO/ Mo3aHee ObLn
caenaH aMepHKaHCKMMHM reopU3MKaM¥, KOTOpbIE MpoaHaIn3Mu-
POBAJIH D0JIBILIOH O0OBLEM IMTOJIEBLIX JAHHBIX U TTPOBEJTH T€OXHMH-
YeCKMe aHATH3bI 3arPA3HEHHBIX FPYHTOB. DTO OTKPbITHE ClIe/1a-
JIO BO3MOXHBIM VBEPEHHOE KapTUPOBAHHME C MOMOILLIBIO 3JIEKT-
popa3’BelKH cTapbiX HeMTAHBIX MPOIUBOB | 1].

Hauunasic 1997 r., B Poccuu akTMBHO pa3BUBaeTCs MpoeKT
YKJIQAKH Tpacc MarucTpaibHbIX TPYOOTIPOBOAOB MPH NEpexo-
Aax yepes KpPYrHbie peKu ¢ MOMOILbLIO HAKJIOHHO-HATTpaBJIeH-
Horo OypeHusd. [1poekTHpoBaHHKe TAKOro nepexojaa Tpedyer
BECbMa OTBETCTBEHHOTO MHXXEHEPHO-TeOJIOTMYECKOTO0 3aKII0-
YeHUs Ha OCHOBe OYpeHHs U reopU3HYEeCKHX HCCIIeI0BaHUNA,
KOTOpPbIE MHTEPITOJUPYIOT paspesbl MeXay CKBaXXuHaMK. Kak
npaBuJio, TpedyeTCA BBIMOJIHUTD 3JIEKTPUYECKHE 30HAMpPOBa-
HHUA HAa caMON aKBAaTOPHH PEKH M 1o Deperam, Ha ydyacTkax
NMOWMbI MEXIY YCTheM U 3a00eM cKBaXXHHbLI. OObIYHO 001L1as
AJKMHA npoduns aeTanbHBIX HCCEL0BAHUNA cocTaBaseT | —
2 KM. Ha ceroaHsiluHuMi 1eHb cOTpYAHUKaMHU JaGopaTopuu
H.K. bonsmwakossiM, M.H. Mapuyenko, H.H. MoaHHBIM,
C.B. UBaHoBoli oTpaboTaHa TeEXHONOTUS NMPOBeaeHUS 2JIeKT-
PUYECKHUX 30HIMPOBAHUH Ha CYILIE U Ha peke, caenaHo 11 ta-
Kux nepexonos ([loamockosbe, KOxHoe [1puypanse, paitoH
HuxHeit Bonru). B xone uHTeprnipeTallMy JaHHBIX pellaloTes
BOMPOCHl 0OHApYKeHHA KapCTOBLIX 30H, 0C/1a0IeHHBIX 30H B
KOpeHHBIX OTIOXEeHUSIX JTOJTMHBI pEKH, KapTHPOBAH U JIMH3 Me-
CKOB, ITIMH, TOHKOI'O pacyJieHeHH!s BepXHel TeppureHHo-0ca-
aovYHoM Toawm |11,

B 1997 r. npu ¢puHaHcoBoit nopaepxke AO «CubHedrenpo-
BO/I» JlJabopaTOpUsl BKIIOYWIACH B LUMpOKOMacIlITabHbIe obcne-
NOBaHMS Tpacc HedTenpoBO/10B U Hed TernepeKayMBaloILIMX CTaH-
uMit B 3anagHoid Cuoupu. B aTux pabotax npMHUMaIH aKTUB-
HOE y4acTHe BCe COTPYAHHKU 1abopaTopuu ManoriydoHHHON
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3NEKTpopa3BelIku. B TeueHHe HECKOIBKUX JieT ObLIO 06¢ie10-
BAHO HECKOJIEKO JECATKOB KWJIOMETPOB TpacC TMHENHEIX TpYyOO-

MpOBOJIOB, a TAKXKeE 6 KpYNHeHIuX HepTenepeKkayuBalomnx
craHiiyi. [Tpu obcneroBaHuY Tpacc TpyOONIPOBOAOB PELLIATTACH

clieIyIoLIME BOMIPOCHL: TOYHOE MOJA0XEHUE TPYORI B IUIaHE U IO
YOUHE, COCTOSTHUE TMAPOU30JISILIMK TPYOOTIPOBOIA, 3NEKTPO-
XUMHUYEcKasi, KOppO3UOHHAs aKTUBHOCTb TPYHTa U CTPOEHHUE
BEPXHEI YaCTH BMELLAIOLIero pa3pesa, OnpeacaeHue NIyOUHEI
MPOBONSHIUX MOPOI € LEJIBIO ONTUMAJIBHOTO YCTPOHUCTBA AHO -
HbIx 3azemnuteacii. Ha HedrenepekaynBaoiix CTaBHUAX pe-
1IJTACH BOITPOCH! B OCHOBHOM 3KOJIOTMYECKOTO XapaKTepa. Irco-
J‘IO‘FH‘-IECKO& CTpOC'HHe 10 rﬂy6HHLI 30 M U 'SHTDHSHeHHOCTL
.3chyapOB KapTHpOBaHHe nonaeMHMx KOMMYHHKEILIHH M COCTAB-
JIEHUI paboYrX cxeM, IIyOHHA M COCTOSTHUE CBAMHBIX KOHCTPYK-
1111, Mep3NoTHas obcTaHoBKa [1].

B 2000 . coBMecTHO ¢ Kadenpoil ceHCMOMETPUM U UHCTHUTY-
toM tutochepsl PAH B paitore CTaHOBOTO Xpe6Ta BHITTOTHEHBI
KOMILIEKCHbBIE reodU3ndecKe UCCIIETOBaHuA ¢ LIe/IbI0 BEIOOpa
TPacchl NPOEKTUPYEMOH XKEJIE3HOW IOPOTYU U OLICHKY HHXEHED~
HO-TeOJIOTUYECKOM M MepanioTHOM cutyaumu. ['eopuznyeckuii
nipoduib WinHo# 200 KM niposteran yepe3 Hauboee CI0XHBIH,
TPYAHOMXOCTYIHBIM YY4aCTOK TPacchl, COOTBETCTBYIOLIM I NIEPEBATY
yepe3 CTaHOBOM XpebeT B paitoHe p. AjiraMEl. B paboTax npu-
HUManyu aktuBHoe yyactie U.H. MoauH, A.A. Bobaues,
M _.H. Mapuenko, C.B. UBanosa, /I.B. Mcakos, I1. IO. CTena-
HOB, A.10. Kanamraukos 1 ap. KoMIuieke reo@u3nyecKux Me-
TOAOB BKIIIOYAJl cCECMOpPa3BeIKY, BEPTHKANBHbBIE JIEKTpUUECKUE
30HIMUPOBaHUS U 3IEKTPONPOGWINPOBAHUE, MATHUTOPA3BEIKY,
reopajap u pannoueTpmo [TpuBs3Ka TOYEK HA MECTHOCTH OCY-
LIECTRISNIACH C TOMOILBIO CUCTEMBI CITYTHUKOBOW HABUTalIMH
GPS. CB43b ¢ BHEHLTHHM MUPOM ITPOHCXOMA C [TOMOILLBIO IBYX
CITYTHUKOBBIX TeJIe(OHOB, OTpabOTKa MPOo@WIs BHITOTHEHA C 6
Ga3opbixJlIarepeH, a NepeABIHKCHHE OT JlJareps K Jiarepio Npou3-
BOAMJIOCH € IOMOILIBIO BepTosieTa. HaydHoe pyKoBOCTBO 3KC-
neauuuei ocymectisul A. B. KannHud. OCHOBHBIM TOCTHXe-
HHEM 9TOM SKCITeIULMY ObIJIa METOINKA KOMIUIEKCUPOBaHH
reodpusndeckux pabor. CyTh e€ 3aKI0Yanach B CIEAYIOUIEM.
B MpeesIax OMHOTO CETMEHTA r[pocppmsl (2030 kM) Ipou3BO-
JIATCSH CECMUYECKOE 30HIMPOBaHHE B 3—3 ONOpHBIX TOYKax. He-
[IpePBLIBHO 10 BCeMY MTpodiIIo IPOBEIcHA reopagapHasi CheM-
Ka, C TOMOIIILIO KOTOPOU, YYUTHIBAs JaHHbIE CEICMOpa3BEIKH,
ObUTH IIPOTSAHYTHI I'PaHHULIBI TIPAKTUYECKH BROJIb BCETO MPOGh IS
Ha6moaeHU Ha TTYOUHY 10 25—30 M (BLICOKHE /TEKTPUYECKIE
COI‘IpOTHBJ'[eHPIﬂ Mep:mmx CKaIBHBIX rpyHTOB 06ecneqmu BBI-

SOI-I,IIHDOBHHHH CJIOU Me)l(ﬂy IpaHHLlaMH npnoﬁpeﬂn BGIHECTBBH-
HYIO XapaKTepUCTHKY 1 ObUTH OTKapTUPOBAHbI TATMKOBBIE 30HB.
MarHuTopasBeaKka Io3Bonia HaiTH 30Hbl TEKTOHUYECKHUX Hapy-

LeHUA. PanroMeTpys BbITOMHSUIA 3KOJIOTUYECKYIO (PYHKIIHNIO, B

OCHOBHOM rapaHTHPYst TPOEKTHUPOBUIMKOB OT HETTPUATHBIX HEO-

XUIAHHOCTEH, KOTOPbIC MOIJIM BO3HUKE
MarvcTpaM.

TpanuuroHHO Ha Kadeape reop 3Ky pa3BUBAcTCA apxeoﬂo—
ruueckoe HarnpanieHne. [TocaegHNe TOAbI CTAIM BPEMEHEM aK-
THBHM3aLIMU 3TUX UcCieIoBaHKi. B paboTax IpUHUMAIN yyacTHe
H. H MOJIPIH I[ K. BOJIBHIEIKOB A A. Fop6yHOB C B HBaHOBa

MeHKo A }O HEUIeHOB C B. Ky:sHeLIOBHMHome CTy,IleHTbI OT-
IeaeHUd reoU3uKH. Bonbmne paboOThI OBLJIU BBITTOJIHEHHI IO

3aKa3y ['ocymapCTBEHHOTO YIIpaBJICeHUS 10 OXpaHe IaMSATHUKOB
ripy npasuTeiberBe Mocksbl (I'YOI) o o6¢ie 1oBaHMI0 6paTeKuX

mopommrﬁ COBETCKMX BOMHOB, IaBLUHX B nepnozt BeJmKon Ole-

HBIM o6pa30M B paHOHe I. 36H6HOIpaﬂ UB cesepo—aananmﬁ qacm -

Mockssl. B 2003 1. 'YOIT opranusosai reodpusnyeckiie padboThl
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YTh [IPU CTPOUTEIBCTBE

Ha bpatckom Knagouiiie B paitoHe MeTpo Cokol. JeransHo Osu1a
obcneoBaHa TeppUTOpHA OOLMM pasMepoM 16 ra. ITpu sTom
OCHOBHBIE Pa®OThI OLLIN BHITTOTHEHBI €CTECTBECHHBIM ITOJIEM ITO
cetu 1x0.5M. Ha Ki1104€BbIX yyacTKaX IIPOBOAMITMCH H3MEPEHUS
METOIOM BBI3BAaHHOH Nonsipu3aly. KpoMe 3Toro B KOMILTEKC
METOMOB BXOIWIa MarHUTOpa3BeIKa, reopasap U O6CKOHTaKTHBIE
3EKTpUYECKHUE 30HAMpoBaHus. B pe3ybrare GbUIHM ITOKa3aHbI
rpaHu LBl bpaTckoro Ki1aaduiua, OTAEAbHBIE 3aXOPOHEHHS, OT-
KapTHpOBaHa ajLiest MOTHJI nepBch pyccm JICTYHKOB. Hpon'on-—

XeHUS Monm pycc:KHx BOMHOB XIV B. l'[o 3aK3,3y I/IcTOqueCKo—

ro Mysesi, Mysesi-3anoeaHuka «Kynukoso IMone» u npu
opranuzaunoHHoi noaaepxke HITO «eoTexHOMOrvsi» BHINOJI-
HeHBI padOoTH! Ha O6eperax peK Mokpas Tabona, Henpaasa u JloH.

o npurnamenuio LienTpa eruntonoruu B r. Kaupe, npu opra-
HU3alMOHHOM U duHaHcoBoi mopaepxxke HITO «[eotexHoro-
rusi», HaurHasi ¢ 2001 r. IpoBOASTCS UCCIENOBaHHS Ha TEPPHUTO-

pvin ApeBHEN cronuubl Memduc. B 2003 r. Hauanich pacKomKH,

MECTO 11 KOTOPBIX OBLIO BBIOPAHO UCKITIOYUTEIILHO IO Ie0H -

3UYECKUM JaHHBIM. [1epBbie pe3yabTaThl paCKOIIOK NOKa3aaH

BBICOKYIO 3(pDEKTUBHOCTb l'eodU3ndecKUxX MeTonoB. B epuon

¢ 1998 mo 2001 1. npoBeACHBI MCCIeIOBaHUS HA apXe0JIOoTHYeC-

KUX naMHTHHKax )Keneaﬂoro BEKa B pamHe AJIeKCaHﬂpOBC KOTO
oﬁnacm me nmyqeﬂm H.OBHe_;;aHHHe 6e3.Hapyme.Hnﬂ: UCTO-

PUYECKHUX NAMSITHHUKOB.

ManornyOuHHad 37eKTpopa3Beika Ha Kadenpe reopUusuku
MEePEXUBAET B HACTOS LI MOMEHT TTOPY CBOEH 3pesIocTH. B jia-
OopaTopuu ecTb HeoOX0OIMMas afnnaparypa Uisl BeAeHH TIoJe-
BLIX paboT U CTYACHYECKHMX HPAKTHK, €CTh XOPOILIO pa3padoTaH-
HBII TeOpeTHYeCKU M QYHAAMEHT, €CTh HOBbIE METOAMKHM U TeX-
HOJIOTHMH, KOTOpbIE HAXOUSTCS B apCeHalIe TEXHUYECKNX CpeJICTB,
eCTh 6OJIBILIONA HAKOTUIEHHBIH OTBIT I10JIEBBIX UCCIIEIOBAHHNA 1
€CTh CIICHHAJINCTEL, KOTOPBIC MOT'YT pCIIATL NPAKTHYCCKH JTIO-

OBI¢ CJIOXHBIC ITPOONICMEIL.
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