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AHHOTauI/Iﬂ. Cratbs IIOCBAIICHA KIHOYCBBIM MCTOAOJIOI'MYCCKHMM AaCIICKTaM TCXHOJIOI'MH

00paboOTKM JaHHBIX BEPTUKAIBHOTO ceiicMuueckoro mupodunupoBanus (BCII). Ocoboe
BHHMaHUE yJEJICHO MpHUHIMIAM aHanu3a BoJdHOBBIX mojeil BCII, mpumeHeHHE KOTOPBIX
o0ecreyrBaeT BBICOKOE KaueCTBO M JIOCTOBEPHOCTh MOJYYaeMbIX PE3yJIbTaTOB 00pabOTKH U
uHTepnpeTanuu. [IpakTHyeckoe WCIOIb30BaHUE TpEaracMblX MPUHIMIIOB 00pabOTKU

HWIUTIOCTPUPYCTCA MTPpUMEPAMU Ha MOJCJIIbHBIX U PCAJIbHBIX JIaHHBIX.

Summary. The paper covers key aspects of technology of vertical seismic profiling (VSP)

data processing. Special attention is paid to principles of VSP wave field analysis which are to
provide high quality and reliability of acquired results of processing and interpretation.
Practical implementation of the proposed methodological principles is illustrated with

examples of synthetic and real data processing.

1. BBeaenmune

Meron BepTHKambHOrO ceiicmudeckoro mnpoduiupoanus (BCII), u3o0peTeHHbII
E.W. T'anbniepuHbIM, B HACTOSIIEE BpEeMs IMIUPOKO HCIIOIB3YETCS B Pa3BEJOYHON reodusnke
Ul JETAJIBHOTO M3YYEHHS] MECTOPOXKACHWM YIVIEBOJOPOJOB M KaK CaMOCTOSITEJIbHAs

TEXHOJIOTHS, 1 B KOMOMHAITUY C HAOJIIOICHUSIMU TIOBEPXHOCTHOM CEHCMOPa3BEIKH.



Hab6monenus merogom BCII ecrecTBeHHBIM 00pa3oM MO3BOJISIOT:

®  WU3y4YaTh MOJHOE BEKTOPHOE BOJHOBOE I10JIE, BO3HUKAIOIIEE B T€OJIOTUUECKOMN Cpejie;

® PErHCTPUpPOBaTH M TMPOBOJUTH OLEHKY (OpPMBI CHUTHAJIA MO MPSMOW BOJHE W3
HMCTOYHHMKA ¥ IPUMEHSTH IPOLEYpY HYJIb-(ha30BOI TEKOHBOJIIOIUH,

® HENOCPEJICTBEHHO OIPEACIATh IUTACTOBYIO CKOPOCTHYIO MOJIEIb CpEeAbl IyTeM
pemieHuss oOpaTHONW KWHEMAaTHYeCKOW 3aadd 1o rojorpadam pa3IUdHBIX THUIIOB

BOJIH,

e m3y4yaTh 3PPEKTHI AHU30TPONTUH TAPAMETPOB CPEIBI;

® TMPOBOJUTH JUHAMUYECKYIO MHBEPCHUIO aMIUIMTYJ, BOCCTAHABIIMBAs paclpe/elieHue
VIPYTUX XapaKTEPUCTUK pa3pesa,

® [OJy4YaTh BBICOKOJICTANIbHBIE CEMCMUYECKHUE U300pakKeHHs] OKOJIOCKBAKUHHOTO
MIPOCTPAHCTBA M0 PA3IUYHBIM THUIIaM BOJIH;

® BBIMOJHATH JIMTOJIOTO-CTPATUTPAPUUEKYIO TPUBS3KY CEHCMUYECKUX OTPAXKEHUU K

L[EJIEBBIM TOPU30HTaM B CKBaKHHE.

Ou4eBUHO, YTO BBILIENEPEUHUCICHHBIE BO3MOKHOCTU M NpeumyiiectBa Meroaa BCII
CTaHOBSITCS JOCTYITHBI TOJILKO B PE3yNbTaTe MPUMEHEHHSI KOPPEKTHBIX MPOIEeTyp 00paboTKH
UCXOJHBIX NaHHBIX. B HacTosmielt paboTre MBI pacCMOTPUM OCHOBHBIE ATambl M 0a30BbIE
METOJIONIOTUYECKUE MPUHIUIBI 00padoTku naHHbBIX BCII, BeIpaboTaHHBIE 32 TOABI Pa3BUTHS

TCXHOJIOTHH.

2. Metoauka oopadotTku ganabix BCII

2.1. IlpeaBapuTenbHasi 00padoTka
Ha srane npenBaputenbHON 00paOOTKU MPOU3BOJUTCS MEPBUYHBIN aHAIN3 KauecTBa
HCXOJHOTO  Marcepuaila, pCAAKTUPOBAHHUC TIOMEX U OT6paKOBKa HECKOHAUIIMOHHBIX

ceiicmorpamMM. OCHOBHBIMU IIPOLIEAYPAMHU 3/1€CH SIBISIOTCS:



e Pacuer 1 BBOJI CTATUYECKUX MOIMPABOK 32 OTMETKY MOMEHTA.

e [lpu Hamuuuu 3amMcel HAa3eMHOTO KOHTPOJIBHOTO MpUOOpa: KOMIEHCAIUs
HEOJIHOPOJAHOCTH  YCJIOBUHA  BO3OYXKIeHHsS (CTaTUYECKHE IIONPaBKU U
oIepaTophl AJi CTaHAAPTU3AUU (OPMBI CUTHATIA).

e Ormpenenenue romorpada MepBBIX BCTYIUICHHH NpsAMOW BoJHBL. [loMuMo
ABTOMATHUYECKON TMpOILEeAypbl OIpPEACIICHUs] TMEPBbIX BCTYIUIGHUM YacTo
TpeOyercss pydHas Koppekuus Troaorpada, B OCOOCHHOCTH IIPH HAIWYUHU
TOJIOBHBIX BOJIH B 3allUCAX C BBIHOCHBIX ITYHKTOB BO30yxkieHus. [lpu
OTIpENICJICHUU BPEMEH TMEPBbIX BCTYIUICHWM, KaK IPaBUIIO, HCIOJIb3YIOTCS
MOJYJIU TPEXKOMIIOHEHTHBIX CECMUYECKUX TPaCC.

e OrmeHKa KadyecTBa: pacyeT OTHOIICHUS CHUTHAJ/TIOMEXa B  Pa3IHUYHBIX
YaCTOTHBIX JIMara3oHax.

e Pacuer mosspuzanuu OpsIMOMl BOJIHBI M OPHEHTALIMS MCXOJHBIX 3amucedl B
COOTBETCTBYIOIIYIO CUCTEMY KOOPJWHAT JUIsl MOATOTOBKH BOJHOBOTO TOJS K
nexommosunuu. B cucteme xoopamHat PRT mpoucxomut mpeasaputenbHOE
paszeneHue pa3jIMYHBIX THIOB BOJIH 10 mnoisipusanuu. Kommnonenta P
COJICPKUT TIPSMYIO TMPOJOJILHYIO BOJIHY, @ TaKe OOJIBIIYI0 YacTh IHEPTUU
ooMenueix PSV BomH. B R kommoneHTe mnpeobnamaror oTpaxkeHHbIe PP
BOJTHBI, 2 B KOMITOHEHTY | ITOTaIaf0T TJIABHBIM 00pa3oM SH BOJHBI M BOJIHBL,

IoaAXOOAIIHNEC C OOKOBEIX ITO0 OTHOIIIEHHIO K J'Iy‘-IeBOI\/'I TIIIOCKOCTH HaHpaBHeHHfI.

2.2. KunemaTnueckasi 00padoTka
Ha cnemyromem »stame oOpaOOTKHM TIPOUCXOMUT OMpENeTIeHUE KUHEMAaTHUYEeCKUX
XapaKTePUCTUK M3Y4aeMOU CpeIbl: CPEAHUX M MHTEPBAIbHBIX cKopocted (P mmm S BomH, B

3aBUCUMOCTH OT 3aJlaHHOTO rojorpada), a Takke IJIACTOBOHW CKOPOCTHOM MOJENU Cpe.bl



myTeM pelieHus oOpaTHOW KHWHEMAaTHYeCKOW 3amayd Juis rojorpada mepBbIX BCTYILICHUN
npsiMoii BOJIHBI [4]. OTMETHM, YTO MPH KCIOJIb30BAHUHU TOA0TPa(OB APYTHX THUIIOB BOJIH 10
Haomonenussm BCII npencraBisieTrcs BO3MOXHBIM BOCCTAHOBHUTH JIBYMEPHYIO CKOPOCTHYIO
MoJieJIb HE TOJBKO JJISi MPOAOIBbHBIX, HO M JJIsl NOMEpPEYHbIX BOJH. B mpoTUBHOM ciyuyae
IJIACTOBAasi CKOPOCTHAs MOJIENb JJIsl MOMEPEYHbIX BOJH MOKET OBITh MOJ00paHa BPYUYHYIO
MyTE€M COIMOCTAaBJICHUSI CHHTETUYECKHX BPEMEH BCTYIUICHHH OOMEHHBIX MOMNEPEYHBIX BOJH C
COOTBETCTBYIOIIMMHU HaOMoIeHHbIMU rofgorpadgamu. Ha puc. 1A npuBeneHsl BepTHKAIbHbBIE
rogorpadpl, a TakKe CpeIHHEe, WHTEPBAJIbHBIE M IUIACTOBBIE CKOPOCTH MPOIOIBHBIX U
MOTIEPEYHBIX BOJIH, MoMyuyeHHbIe 1o faHHbM BCIL.

[Ipyn Hanumuuu HAOMIOJEHUM W3 HECKOJBKUX IMYHKTOB BO30YXKIEHHS HEOOXOAMMO
MPOBOAMUTH ONTUMH3AIUIO0 CKOPOCTHOM MOJENHU CPEbl C YIETOM BpeMeH BCTYILICHUI U3 BCeX
[1B [7] u ucmosb30BaTh MOJIYYCHHYIO CIUHYIO S(P(PEKTUBHYIO MOJETh B IalbHEHUIICH
obOpabotke. Ha puc. 1b mpencraBneH mpumep mojadopa MiaacTOBOM CKOPOCTHOW MoOJenu

MMPOAOJIBHBIX BOJIH I10 Ha6JHO,Z[eHI/I$IM N3 YCTBIPCX ITYHKTOB BO36y>I(I[eHI/I}I BCII.

2.3. PaznesieHue BOJIHOBOI'O MOJIA
OcCHOBHOH TIpOLEAYPOH, BIMAMIOIIEH Ha KAauyeCTBO IIOJIy4a€MbIX pE3YyJbTaTOB IIPH
obpabotke manHbix BCII, sBisercs paszerneHue BOJHOBBIX IMOJIEH. DTOT MPOLECC TOJKEH
o0OecrieunBaTh COXpaHEHNE UCTUHHBIX JUHAMUYECKUX XapaKTEPUCTUK BOJIH. JTO IOCTUTaeTCsl
yTeM NPUMEHEHHUS CIeTYIOIINX TPUHILIUIIOB!

e  Aodoumusnocmy. DTOT NPUHIUN 3aKIOYaeTcs B TOM, YTO BO BpeMs 00pabOTKu
MPOUCXOJUT HE MPOCTO BBIJEICHUE LIEJEBBIX BOJH U3 MCXOJHOTO BOJHOBOTO TOJS C
UCIIOJIb30BaHUEM HX ToAorpadoB, a MMEHHO pa3JIO)KEHHE BEKTOPHOTO BOJIHOBOTO
nojs Ha coctasistone. [locne mo0oro mpeoOpa3oBaHMsl COXpPAHIETCS HE TOJBKO

pe3ynbTaT ATOW MpOLEAypbl, HO U Pa3HOCTh MEXKAY HUCXOAHBIM IIOJIEM H



pesyabTupyromuM. TakuMm oOpa3oM, Mocie MpoLeAypbl pa3feieHHs HUMEIOTCS Kak
IOJISl LEJIEBBIX BOJIH, TaK M BOJH-NIOMEX («3BOH KOJIOHHBD», T'MIPOBOJIHBI), IMOJIA
HEperyJsIpHbIX MOMeX (TapMOHHYECKHE IIyMBbI, IIUKOBBIE BBIOPOCHI), a TAKKe IOJE
OCTaTKOB I10CJI€ BBIYMTAHUS BCEX BbIIENEHHBIX nosnel. Ha puc. 2 npuBeneH npumep
pa3fiesieHus] BOJIHOBOI'O IOJIA HA COCTABJIAIOIIME: I0JIE BBIIEICHHBIX HEPETYJIAPHBIX
noMex (rapMOHHMYECKHME LIYMbl U Jp.), MOJsI HaJarolMX U OTPaKeHHbIX P-BOJIH,
[a/aloUIMX U OTPaKEHHBIX 0OMEHHBIX PS-BOJIH, 110J1€ TUAPOBOJIH U MOJIS OCTATKOB.
Mooenv-basuposannocms. Ha sTane pasfeneHus BOJHOBBIX TOJNEH YXKe HMEETCs
CKOPOCTHAasi MOJIEJIb CPEJIbl, IOCTPOECHHAs KaK pe3y/ibTaT KUHEMAaTUYECKOW MHBEPCUU
rogorpagdos Bcex [IB. Ilpuyem 3T0 MOTyT OBITH HE TOJBKO TOMOTPadbl TEPBBIX
BCTYIUIEHUI, HO M YBEPEHHO KOppeaupyemble rojporpadbl APYyrux BOJH. OTYy
UH()OPMAIMIO O CKOPOCTSIX IIEIECOOOPAa3HO MCHONb30BaTh ISl CO3IAHUS IIEPBOTO
npuOIMKEHUs B IpoLeaypax pasaencHus BojdH. C UCIOIb30BaHUEM MOJEIUPOBAHUS
MOKHO OCYIIECTBUTH CHpPSMJIEHHE OCEed CHH(A3HOCTU IIeJIeBbIX BOJH (BBIBOJ Ha
BEPTHKAJIb), a TAKXKE OCYHIECTBUTH Pa3BOPOT TPEXKOMIOHEHTHOTO BOJIHOBOTO IOJIS B
CIEIAIIYI0 KOMIIOHEHTY, TJe cocpeioToueHa Ooiblias 4acTh (MpU aJeKBATHOCTH
MOJIeIH) dHepruu 1eneBoil BoHbI [8]. OCOOEHHO Ba)KHO MPUMEHEHHE CKOPOCTHOM
MOJIEJI M MOJEJIMPOBAHUS TPHU pPa3/eICHUH BOJH, UMEIOIIHUX ONU3KHE KaKyIluecs
CKOpPOCTH U TIOJISIPH3AIINI0, TAKUX KaK, HalPUMEp, OTPaKeHHbIE 0OMEHHBIE PS-BOHEI
U OoTpakeHHble PSS-BOMHBI (MOHOTHITHBIE OTpaKEHHSI OT IMAAaromeil OOMEHHOM
BOJTHBI).

Hmepamusnocms. IlpUHLIKI ~ UTEpPAaTUBHOCTH  3aKJIOYAaeTCd B  [OOYEPEHOM
BBIIEJICHUM BOJIH C YYETOM HX HHTEHCHUBHOCTU W JaJbHEHMIIEM YTOUYHEHUM HX
[apaMeTpoB B OTCYTCTBHE ApYyrux BoiH. Ha mepBoil uTepanuu IpU BbIIEICHUU

IIEJICBOM BOJIHBI HCIIOJIB3YIOTCS OOJBIINE pa3Mephl 0a3bl OCPEIHEHHS ISl TOTO, YTOOBI



B TI0JIC 1I€JICBOM BOJIHBI HE TOMAaJM IpYrue BOJIHBL. TakuM oOpa3om, Mocje MepBoi
UTEpallii BbIJICJICHHbIC BOJIHOBBIC MMOJIA MPAKTUYECKH HE COAEpkAT BOJH JAPYTUX
TunoB. OJHAKO HCKaXEHbl (CTIaXEHbl MO MIyOMHE) WX HCTUHHBIC MapaMeTphl, a
OCTaTKH BOJHOBOTO M0JIsA (TI0JISl OCTIe BRIYUTAHMSI BCEX BbIIECJICHHBIX BOJIH) COIEPKAT
4yacTh SHEPTUU BBIJCIEHHBIX BONH. Jlamee K ocTaTkaM IMOOYEPEeTHO J100aBISIOTCA
BbIICJICHHBIC BOJIHBI, M YTOYHSIOTCS KaK UX T[apaMeTpbl, TaKk M IapaMeTpsl
CKOPOCTHOW MoJenu. BpieneHne BOIHBI OCYIIECTBISETCS YK€ Ha MEHbIIeH Oasze.
DTOT MpolecC MPOJOIDKACTCS O TeX IOop, MOKa IMOJEe OCTaTKOB HE IepecTaHeT

COACPKATh KOPPCIUPYCMBIX BOJIH.

2.4. 1eKOHBOJIIOIHS

Crnenyromeil mporenypoil  sBiseTcss JEKOHBOMIOUMSA (ONTHMaibHas oOpaTHas
¢GuiIbTpalus) BOJHOBBIX MMoJiel Mo (opMe uMIylIbca Majarolleil BOJHBI, B pe3yibTare
KOTOPOH MOBBIIIAETCS Pa3pelIeHHOCTh 3amucH, a (GopMa CHTHajla NPUBOJUTCS K HYJb-
¢azoBoii. IIpu 3TOM OCHOBHBIM NPHUHIMIIOM SIBJISIETCS MAaKCUMaJIbHOE PACIIMPEHHE CHEKTpa
OpU JIaHHOM COOTHOUIEHHMH curHai-oym. Ha puc. 3 mokazaH mnpuMep HpUMEHEHHUs
JEKOHBOJIIOLIMK: TPUBEIAEHBI MOJS NAJAOIIHAX W OTPAXEHHBIX BOJH JO0 M IOCIE
JIEKOHBOJIIOLINH, a TaKKe€ UX CHEKTPbl. CIEKTp OTPa’kKEHHBIX BOJIH PACIIOJIOKEH B JHMAIa30HE
8-150 T'm, uro, BOOOIIE TOBOPS, HE SIBISIETCS IPENENIOM IMPH KAYeCTBEHHO IMPOBEICHHBIX
paborax BCII [2].

JlekoHBOMIOLIMS MPUMEHSAETCS KO BCEM BOJHOBBIM IIOJISIM, MOJYYEHHBIM Ha JTame
JEKOMIIO3UIIMM HMCXOJHOTO TMoJid. Tak Kak B pe3y/ibTaTe JEKOHBOJIOIHMH CYIIECTBEHHO
MOBBILIAETCS Pa3pPEIIEeHHOCTh 3aIIUCH, TO B HEKOTOPBIX CIy4yasX IOCJIE Hee MOTYT MPOSIBUTHCS
BOJIHBI-TIOMEXH, paHee MacKUpyeMble 0ojiee CHJIbHBIMU BOJHAMH 3a CUET MHTEp(EpeHLUH.

Kpome Toro, pacimupenue cuekTpa, Kak MpaBuiio, IPUBOAUT K YBEITUUEHHUIO YPOBHS IIYMOB.



HOBTOMy IIOCJIC ACKOHBOJIIOIUHU SABJIACTCA HCHGCOO6p&3HBIM IIPOBCACHUEC CIIC OI[HOﬁ N
HECKOJIBKHX I/ITepaHI/Iﬁ mnmpoucaypsl 1O pPasgCjaICHUIO BOJHOBOIO IIOJA JJId YTOUYHCHHA

mapaMeTpOB LCJICBLIX BOJIH.

2.5. 3akJII0YMTeIbHBIH 3Tan 00padoTKN

3aKITounTeIbHBIM pe3yabTaToM o0padoTku gaHHbIXx BCII u3 6mmwkanx [1B sBisercs
Tpacca OJIHOKPATHBIX OTPAXEHUII MOHOTHUITHBIX P BOJIH, HCTIONIb3YyeMasi 3aTeEM

e I TPUBA3KU JIaHHBIX Ha3eMHOW ceiicmopasBeaku k gaHHeiM [UC u
JIUTOJIOTHYECKOMY pa3pe3y B CKBAXKHUHE;

e B KA4eCTBE HMCXOJHBIX JAHHBIX I MPOLEAYpPbl AUHAMUYECKON WHBEPCHUH,
MIPUMEHSIEMOH C I1eJIbI0 BOCCTAHOBIICHUS pacIipe/ie]ieHHs YIPYTHX MapaMeTpoB
paspesa (B 4aCTHOCTH, aKyCTHYECKOT0 umriesanca) [5].

Tpacca oAHOKpaTHBIX OTpPaKEHH OOBIYHO TONYYaeTCs B pe3yabTaTe MPOLEAYPHI
KOPUIOPHOTO CYMMHUPOBAHUSl IMOJSI OTPAXKEHHBIX MPOJOJBHBIX BOJH, BBIBEACHHOIO Ha
NBOIHBIE BpeMeHa IMpolera M MpeoOpa3OoBaHHOTO B CIENANIYI0 KOMIOHEHTy. Cremyer
OTMETHUTh, YTO MPUMEHEHHE KOPUJOPHOIO CYMMHUPOBAHUS IPABOMEPHO B Cilydae, KOrja OCH
cuH(pA3HOCTH BCEX BOJMH TMPUBEIACHBI K BEPTUKAIM, YTO BO3MOXHO TOJBKO MPHU
UCIIONIb30BaHUU TOYHOU 3(()EeKTHUBHONW CKOPOCTHOW MOJAENH sl pacueTa KUHEMATHUECKUX
nonpaBoK. B mpoTuBHOM citydae (Korja JOCTYyIHA Wb YIPOIIEHHAs MOJEINb CPeibl) Tpacca
OJIHOKPATHBIX OTPAXKEHUH MOXKET OBITh MOJTy4YeHa C MOMOIIBIO CIIEIUATbHOW METOMUKH IS
OILICHKH YTJIOB HAKJIOHA OTPAXKAIOIIUX IPAHUII B JIOKATBHON OKPECTHOCTH CKBaKUHBI [6].

B cnydae, korna 3HauMTeNbHAS YaCTh PACCESTHHOW SHEPTUU MEPEXOIUT B OOMEHHBIE
BOJIHBI, PACCMOTPEHUSI TPACChl OJHOKPATHBIX OTPAXKEHUM MPOAOIBHBIX BOJH IS
BOCCTAHOBJICHHSI YIIPYTHX XapaKTEPUCTHK CPEbl HEJOCTATOUHO. B 3TOM citydae HeoO6x0auMo

YUUTBIBaTh (P (HEKThl 00MEHa, YTO MOXKET OBbITh C/AETaHO IMyTeM MPHUMEHEHHs alropuTMa



BEKTOPHOW JiydeBoil uHBepcuu [1], HCHONB3yIOMIEM TPEXKOMIIOHEHTHBIE  TPACChI
OTpaXKEHHUs/OOMEHa TpeX THUIIOB BOJIH: MOHOTHIHBIX PP, 0OMEHHBIX OTpakeHHBIX PS u
o0OMeHHBIX mpoxoasmux PS. Pe3ynbraToM Takoil MHBEpCUU SIBISETCS pacHpeesieHue BIOIb
npodwist  HaOmoaeHW kKodhduruenTor otpaxenus PP um SS, cooTBeTcTBYHOMUX
HOPMaJIbHOMY IaJICHUIO Ha TPaHUILY pa3jiena.

I[Ipu o6paborke manHbix BCII w3 1magbHUX MYHKTOB  BO30YXKIEHHUS Ha
3aKJIIOUMTEIPHOM dJTafeé CTPOUTCA CEMCMHYECKOe H300paKEHUE OKOJIOCKBAKUHHOTO
MPOCTPAHCTBA C MOMOIIBIO MPOLEAYPHl MUTPALIUU, IPUMEHSIEMONU K TOMY WM WHOMY THUITY
BOJIHOBOTO TOJIS, TIOJYYEHHOTO B pe3yibTaTre NEKOMIO3UIMH HCXOAHOro mois. [Ipu stom
€CJIU CTPOSATCS U300paKEeHHs 110 PA3IUYHBIM TUIIAM BOJIH, HEOOXOAMMO peliaTh BOPOC 00 Ux
COBMEILIEHUHU, TO €CTh HaKalUIMBaHUHM C MPeIBAPUTEIbHBIM IMpPeoOpa3oBaHWEM B OOMIYIO
bu3MYECKN 3HAYUMYI0O HOPMY, B Ka4eCTBE KOTOPOW MOKET ObITh CHOBAa BBIOpaH, HampuMep,
ko3 duipeHT otpaxenus PP Bmons Hopmamu k rpanuie [3]. C apyroit  cTOpOHBI,
1esecoo0pa3Ho paccMaTpuBaTh 33Jauyy MUTpAIMM B OOIIEH MOCTAaHOBKE B BHJIE CIIENYIOIIEH
TPEXATAHON MPOLEAYPHI: SKCTPANIONAIHMS MMOJHOTO BOJHOBOTO TOJSl YIPYTUX KojieOaHU# ¢
npoduis perucTpaluu BO BHYTPEHHUE TOUKH CPEAbl — IEKOMIO3UIUS IKCTPAMIOJIUPOBAHHOTO
MoJii BO BCEX TOYKAX H3y4aeMOro MPOCTPAHCTBA — BEKTOpHAsh MHBEPCUS M TMOJy4yeHUE
Kod(dUIMeHTa OTPaKEHUS BAOJIb HOPMAIH B KOXKIOW TOUKE cpeabl. Takoil MeToa MUTpaIuu
IpUA TOCTPOSHUH CEHCMHUYECKOTO H300pakKeHUs WHKOPHMOPHPYeT WHPOpManuio 000 Bcex
OCHOBHBIX THIIaX BOJIH, 00pa3ymoIIUXcs B Cpele, a aMIUTUTYABl Ha IOJIydaeMbIX pa3pes3ax
OyAyT SICHO O3HAYaTh MEperaj aKyCTUIeCKOM KECTKOCTH B HAIPABICHUHU BHEIIHEH HOpMaI

K TpaHwuiie pasaena ten (puc. 4).



3akioueHue

[IpuMeHeHne yka3aHHBIX NPUHIOMIIOB Npu o00paboTtke maHHBIX BCII mo3Bossier
MOJIYYUTh PE3YJIbTaThl BBICOKOTO KaudecTBa. Ha puc. 5 mpuBeneH mpumep yBS3KH JTaHHBIX
I'MC-BCII-OI'T. Ilocme Toro, kak mpoBeieHa yBsizka naHHeiX BCII u HazemHOM
celcMOpa3BelIKM, CTAHOBUTCS BO3MOKHBIM TOBBICUTH paspernieHHoCcTh paspe3a OI'T (pwuc.
5A) 3a cYeT IONOJIHUTEIBLHON JEKOHBOIIONWHU, TpuBoAsmied ¢popmy curHana OI'T k ¢opme
CHTHaJIa TPacchl OHOKpaTHbIX oTpaxkenuit BCII (puc. 5B).

ConocraBnenue kpuBoil akycruueckoro ummmenanca no BCII ¢ pamweimu THUC
(xpuBast I'TK u AK) cBugerensctByeT 0 neranbHoMm coBnageHuu aanueix BCII u 'MC, npu
KOTOPOM HCKJIFOUYEHBI OIIMOKM B CKOPOCTHBIX XapaKTEPUCTHUKAX CpElbl, MOJTYYCHHBIX I10
BCII, wu, cnenoBarenbHO, B TIPUBSI3KE JAaHHBIX HA3EMHOM  CEHCMOpa3BEIKH K

JINTOJIOTHYCCKOMY pa3pe3y B CKBAKHUHC.
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Cnmncoxk pucyHKoOB

Kunematnueckass oOpabotka manHeix BCII: A — cpeanue, WHTEpBalbHBIE U
IUIACTOBBIE CKOPOCTHU MPOJOJIBHBIX M MOMEPEYHbIX BOJH; b — mombop ckopocTHOM
MOJIEJIH Cpeabl MO rojorpadaM HeCKOIbKUX MyHKTOB Bo30yxkaenus BCII.

HcxoaHo€e BOJIHOBOE T10JIE€ U €r0 COCTABJISIIOIINE.

Pacimpenue crekTtpa OTpaKeHHBIX BOJIH IMYTEM HIPUMEHEHHUs JIEKOHBOJIIOIUH II0
dbopme ummysbca.

Konnenuus BektopHoil murpanuu aaHHeix BCIL: A — TpagunimoHHOE ceCMHYECKOe
n300paxKeHue IeyIeBOro 00bekTa; b — nmpumep murpanuu MoaenbHbIX AaHHbIX BCII
meronoM Kupxrohda; B — celicMuueckoe wu3o00pakeHHE IEJIEBOrO0 OO0OBEKTa B
TepMHHAX KOX(p(UIMEHTa OTpakeHUs BIOJIb HOpMaiu; I — mpumep BEKTOPHOM
MUTpanuu MojaesibHbIX JaHHbIX BCII.

Vea3zka panasix BCII, TUC u OI'T: 1 — kpuBas AK; 2 — xpuBas ITK; 3 —
akyctnueckui umnenanc no ['MC; 4 — akycrnuecknii umnenanc no BCII; 5 — tpacca
onHokpaTHbIX oTpakeHuid BCII (B riyOuHHOM Macmitabe); A — gparMeHT paspesa
OI'T; B — ¢parment pazpeza OI'T mocne nexonsomtonuu; C — Tpacca OJHOKPATHBIX

orpaxkenuit BCII (Bo BpemMeHHOM MaciuTade).



