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MirpariitiHi nepeTBOpeHHS OAS 3aA0OMAEHUX XBUAB AQIOTh MOJKAUBICTE cchopMyBaTH 300pa-
>KeHHS CTPYKTYPHUX OCOOAUBOCTEM CKAGAHOIIOOYAOBAHOI 3aA0MAIOIOUO] T'PaHuIli B IAUOMHHOMY
AWHaMiuHOMYy po3pi3i. [1epiili BCTyIIM 3aA0OMAEHUX XBUAB CTiMKO IIPOCTEXYIOTHCS Ha XBUABOBO-
My IIOAl HAa 3HQUHMX BiACTaHSX Bip A)Kepeaa 30yAKeHHSI KOAUBAaHb, 1110 TapaHTYE YiTKICTh BIATBO-
PEHHS CTPYKTYPHUX AeTarel AOCAIAKYBaHOI I'PaHUII] Mip Yac 0OPOOKU AQHMX PETiOHAaABHOI Celic-
MOpPO3BiAKU. PO3TASIHYTO OCOOAMBOCTI BUKOHAHHS CKiHYeHHOPI3HUIIEBOI Mirpallii IIoAs 3aA0MAe-
HUX XBHAB 3@ YMOB OyAOBM 3aAOMAIOIOUOI I'PAHUIT, YCKAQAHEHO]I MOPYILIEHHSIMH, & TAKOXK MeTO-
AWYHI IWTAHHSA, [I0B'A3aHi 3 BU3HAUEHHAM iHTepBaAy XBUABOBOTO II0AS, HA SKOMY PEECTPYIOTh
3aAOMA€EHI XBUAI, 3aA€5KHO Bip, IIIBUAKICHOI MOA€EAL cepeAOoBHINa. Pe3yAbTaTi AOCAIAKEHB AEMOHCT-
PYIOTBCSI HA MOAEABHUX 1 IPAKTUYHUX MaTepiarax.

Migration transformations of the field of refracted waves make possible imaging of structu-
ral features of irregularly shaped refraction boundary in deep dynamic section. First arrivals of
refracted waves are persistently traced on the wave field along considerable distances from the
source of wave excitation that is a guarantee of a high definition of recreation of structural
details of the studied boundary while processing the data of regional seismic exploration. Spe-
cial features of accomplishment of finite-difference migration of the refracted wave field under
conditions of refracting boundary structure complicated by faults have been considered as well
as methodic problems, related to valuation of the wave field interval where refracted waves are
registered depending on the velocity model of the medium. The results of the studies are de-

monstrated on the model and practical materials.

BBepeHue. B coBpemMeHHOU cericMOpa3BeA-
Ke MUT'PaIys SIBASIETCSI HEOThEMAEMOM IIPOIIEAY-
pott 06pabOTKU M MHTepHpeTaruu HaOAIOAEH -
HBIX AQHHBIX. [Ipu 3TOM MUTrpanusi MOXKeT BHI-
TTOAHSATBCS TI0 TIOATO KaK OTPa’keHHBIX, TaK 1 IIpe-
AOMAEHHBIX BOAH. MUTPAIS TIOAS OTPa’KeHHBIX
BOAH SIBASIETCSI COCTABASIIOIIEH ATOOOM CIIeIMaAN-
3UPOBaAHHOM CUCTEMbI 0OPabOTKU U UHTEPIIpeTa-
1M CEMCMUYECKOM MHPOPMAITUH, B TO BpeMs KaK
MUTPAIUS TTOAST TPEAOMAEHHBIX BOAH HE UMeeT
TAQKOTO IIIMPOKO PACIIPOCTPAHEHNS, IOCKOABKY CBS-
3aHa C HEeCTaHAAPTHBIM IIOAXOAOM K PEaAr3aIvi.
TeM He MeHee, KOTAQ YCAOBUS PETUCTPAIUU BOA-
HOBOTO TTOAST OTPAHMYMBAIOT BO3MOKHOCTH HaOAFO-
AEHUS TIOAST OTPa’KeHHBIX BOAH 3HAUNTEALHBIMHU
PaCcCTOSHUSAMU Me>KAY UCTOUHHUKOM U IPUEMHU-
KOM ¥ T€M CaMBIM OCAOJKHSIIOT WX BBIAEAEHUE U
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00paboTKy, MUTPALIUS IIOAS IIPEAOMAEHHEBIX BOAH
IIO3BOASIET IIOAYYUTh HEOOXOAUMYTO MH(OPMAIIUIO
O CAOKHOCTH CTPOEHUS CPEABL.

[Mpu Murpaiyu IoAsk IPeAOMACHHBIX BOAH Bask-
HO BBIAEAUTDH Ha HaOAIOAEHHOM BOAHOBOM IIOA€
IIOAE3HBIN MHTEePBAaA PETHMCTPAIUU BOAH, KOTO-
pble OTHOCSTCSI K UCCAEAYEMOU I'paHuIle, YTO OCO-
OeHHO aKTyaAbHO B CAy4Yasx, KOrAa 3Ta I'paHuIla
OCAO’KHEHA Pa3HOTO poAad HapyuleHusMu. Kpo-
Me TOro, HeOOXO0AUMO B OOPAObOTKY BKAIOYATH MO-
AEAVIPOBaHMe BOAHOBOTO IIOAST, KOTOPOE ITI03BOAS-
€T BOCCO3AATh PearbHble YCAOBUS HAaOAIOACHUN
U CTPOEHUS CPEABI, & TaKyKe IIOAYYUTH OI[€HKY
KOPPEKTHOCTU U 3(P(PEKTUBHOCTU BEIOPAHHOTO Ba-
pHaHTa MUI'DAIUU B 33AQHHBIX YCAOBUSIX . KoHeu-
HO-Pa3HOCTHOE MOAEAMPOBaHNE BOAHOBOI'O IIOAST
B AaAbHeH 30He UCTOYHUKA KaK B AByMEDHOM,
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TaK M B TPEXMEPHOM BapHUaHTaxX oOecIieuynuBaeT
YCTOWUYMBBIN M TOYHBIN pe3yAbTaT [[ITuauneHko,
Bepnaxosckag, 2008] He3aBUCHUMO OT CAOKHOC-
TU CTPOEHUS CPEABL.

KoHeuHO-pa3HOCTHEBINM METOA AMHAMUYECKOMN
MUTpPAIU IOAS IPEAOMAEHHBIX BOAH OBIA TIPEA-
arokeH B.H. TTuaunenko erie B cepeputie 80-x
TOAOB IIPOIIAOTO BeKa. Ero Teoperudeckue oc-
HOBEI U3A0KEHBI B paboTe, OITyOAUKOBAHHOM B
1990 r. [TTnaunienko, Cokonaosckag, 1990]. B pans-
HeliieM OBIAM PacCMOTPEeHBI BO3MOJKHOCTU U
OCOOEHHOCTM MUTPAIAU TOAS TPEAOMAEHHBIX
BOAH TIPU pelieHWH Pa3HBIX 33aAau cercMopas-
Bepku [Pilipenko, Makris, 1997; Pylypenko, Gon-
charov, 2000; IMTuaunenko, Bepnaxosckas, 2003;
IMuaunenko, Bepnaxosckasi, 2008; [TuauneHko
u Ap., 2009], a Tak’)Ke HaMedeHBl aKTyaAbHEIE
33AQUM UCCAEAOBaAHUU B AQHHOM HallpaBAEHUU
[BepnaxoBckas, 2011]. Ao HacTos1Iero MOMeHTa
9TOT METOA OCTAaeTCS eAWHCTBEHHBIM METOAOM
AVMHaAMUYeCKOM MUTPAIlUU IOAS IIPEAOMAEHHBIX
TTPOHUKAIOITUX BOAH B MUPOBOM ITPAKTHUKE.

CoBpeMeHHBIe Pa3pabOTKU B 0OAACTH AUHA-
MHUYECKOU MUTPAIINU TTOAS TIPEAOMAEHHBIX BOAH
10 CBOMM TEOPETUYECKUM OCHOBAM TTOAOOHBI MU-
rpanuu Kupxrogda moass OoTpa>keHHBIX BOAH
[Zhang, 2006] An60 MUTrpany CYMMapHOT'O pas-
pe3a OI'T, HoOAy4eHHOIO IO IPEAOMAEHHBIM BOA-
HaM — MeTop oOmlel TAYyOMHHOM IIAOIJAAKH
(OITI) [VanSchuyver, Hilterman, 2003; Teaerus,
2004; Franco, 2005]. I'Tpu aToMm mpoIliecc Murpa-
UM IpeAyCMaTpuBaeT BOBA€UEHHE B 00paboT-
Ky AUIIb TOAOBHOM BOAHEI, IIO3TOMY He MOJKEeT
AATh TIOAHOIIEHHOTO ITPEACTaBAEHUSI O TAYOUH -
HOM CTPOEHUM palioHa UCCAEAOBaHUU CO CAOIK-
HBIMU CTPYKTYPHBIMU AeTaAsIMU. B To >XKe BpeMs
IIPOHUKAIOITNE IIPEAOMAEHHBIE BOAHBI HECYT WH-
dopMaIuIo O CTPOEHUH He TOABKO IPEAOMASIO-
el TPAaHUITBl, HO U MPEAOMASIIONIEN TOAIIU U,
COOTBETCTBEHHO, 3Ta NHPOpPMalusg OyAeT IIoTe-
psAHa, ecanu 3 HeKT NPOHUKAHUSA BOAH HE y4U-
TeIBaeTcs. EcAM J)Ke paccMaTpuBaTh TTOAXOA, MUT-
paluu ocAe CyMMHPOBAHUS TPACcC METOAOM 00-
et rtAyorsHOM Touku (OI'T) mo IpeAOMAEHHEBEIM
BOAHAM, TO B AQHHOM CAy4Yae MOJKET OBIThb IIOAY-
JeHa NCKa’KeHHass THPOPMAIys O CTPOEHUU Cpe-
ABlL, TIOCKOABKY M3HauaabHO OI'T mpeamonaraer
TPaeKTOPHIO PacIIpOCTPaHEeHNsT OTPa’KEHHBIX BOAH.
B 3TOM CAy4Yae o4eHb CAOKHO yuecTb 3(pdeKT npo-
HUKaHUS BOAH U CKQYOK CKOPOCTHU Ha IIPEAOMAS-
IOIIel TpaHUlIle.

KoneuHo - pa3HOCTHasi MUTpalys MOAS IIpe-
AOMAEHHBIX BOAH TTO3BOASIET BHIAGASITE HEOOXO-
AUMBIE BOAHBI, COOTBETCTBYIOIIIHE TI0 CBOUM KU-
HeMaTUUYeCKUM XapaKTepUCTUKaM IIPEeAOMAEH -
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HBIM IPOHUKAIOUIUM BOAHAM, U (POPMHUPOBATH
IO HUM T'AyOMHHOe H300pa’keHue cpepbl. [Tpu
3TOM AVICKPETHOEe 3aAaHNe CKOPOCTHOU MOAEAU
CPeAbl AaeT BO3MOJKHOCTb IPUBAEKATh K 0Opa-
OOTKe AQHHBIE, IOAYYEHHBIE B PAWOHAX, IAE CTPO-
eHHe OCAOKHEHO 3HQUUTEABHBIMU HapyllIeHus-
Mu. Takolt mopxop obecrieunBaeT TOUHOCTD U yC-
TOWYMBOCTE PE3yALTaTa, @ TAKKe TapaHTHUPYyeT BO3-
MO>KHOCTB BEIAEAEHUST OTAEABHBIX AeTarel CTpo-
€HUS UCCAEAYEMOU TPAHUIIEL.

[MTpumeHeHVe KOHEYHO-PA3HOCTHON MUTPAITUN
IIOAA IIPEAOMAEHHBIX ITDOHUKAIOIINX BOAH IIPDU
00paboTKe AAHHBIX CEMCMOPAa3BEAKU AAET BO3-
MO>KHOCTB AETaABHO U300Pa3uTh CAOKHEIE CTPY-
KTypPHBIC HAPYIIEHUsI, KOTOPBIE IIPUCYTCTBYIOT
B CTPOEHMHU M3ydyaeMoM IpaHUIBI. LleAabro Ha-
CTOSITIEN CTaTbU SIBASIETCS MCCAEAOBaHUE OCO-
6eHHOCTEN U NMPOOAEM MPUMEeHEeHUsS KOHEeYHO -
Pa3HOCTHOM MUTPALNU ITOASI TPEAOMAEHHBIX BOAH
IIPU U3YYEHUU CAOKHBIX CTPYKTYPHBIX A€TaAeH
CTPOEHUs IIPEAOMASIONIEeN TOAIIU. Pe3yAbTaThl
UCCAEAOBAHUHN UANOCTPUPYIOTCS MOAEABHBIMU U
IPaKTUUYECKUMU IIPUMepPaMHu.

MeToAMKa KOHEYHO-PA3HOCTHON MHUTIpa-
IIUU TIOASI IPEAOMAEHHBIX BOAH AASI M300pa-
JKEHHUSI CAOJKHBIX CTPYKTYPHBIX 3A€MEHTOB.
TeopeTrueckre OCHOBBI KOHEUHO-Pa3HOCTHOM MU-
TpaIiiy IIOASI TPEAOMAEHHBIX BOAH XOPOIIIO U3A0-
JKeHBI B HAy4YHBIX ITyOAnKanusax [[Inannenko, Co-
KoAaoBcKad, 1990; [ Tuaunenko, Bepriaxosckas, 2003;
2005; 2008], nosTOMy B AQHHOM CTaTbe BKpaTIle
PaccMOTpPEHBI BOITPOCHI TEOPUU METOAA M OOABL-
1lle BHUMAHUS YAEASEeTCS METOANYEeCKUM BOIIPO-
CaM IPpUMEHEHUW I MUT'PAITUU IIOAA ITIPEAOMAECHHBIX
BOAH AT U3YUEHUS CTPYKTYPHBIX OCOOEHHOCTEN
CAO’KHOIIOCTPOEHHEIX CPEA,.

EcTecTBeHHO, AAST OOPA30BaHUS ITPEAOMAEH-
HBIX BOAH Ha I'DaHUIlEe Pa3Aerd ABYX CpPep AOA-
KeH OBITb CKaYOK CKOPOCTH, MHaUe, COTAACHO 3a-
KOHaM (PU3UKY, IPEAOMAEHHEBIE BOAHBI HE MOTYT
CYIecTBOBaTh. baaropapst aToMy CKOPOCTHOMY
CKauKy IIPEAOMAEHHBIE BOAHBI XOPOIIIO (DUKCUPY-
IOTCS Ha HAOAIOA€HHOM BOAHOBOM IIOA€ B IEPBBIX
BCTYIIA€HUSX ¥ IIPOCAEKMBAIOTCS Ha 3HAUUTEAD-
HBIX PACCTOSHUAX OT IYHKTa BO30y>kAeHus. [Tpu
5TOM AAS y4eTa CKaukKa CKOPOCTH IIpu oO6paboT-
Ke Aydllle BCEro IPUMeHSATh KOHEUHO-Pa3HOCTHBIN
METOA,, KOTOPBIM TO3BOASIET 3aAaBaTh CKOPOCTHLIE
MOAEAU C M3MEeHEeHWeM 3HaUYeHWH CKOPOCTH B ATO-
OOM HallpaBAEHUH, YTO CBSA3aHO C UX AVUCKPETHBIM
npeacTaBAeHMEM. Takoe 3apAaHue CKOPOCTeN, Kak
y7Ke OTMEeYaA0Ch, I03BOASET IPUMEHSITb METOA KO-
HEYHO-Pa3HOCTHOU MUTPAITAY TTOAS] ITPEAOMAEH-
HBIX BOAH B YCAOBUSX CTPOEHUS CPEABI AFOOOM CTe-
TIeHU CAOKHOCTH.
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A.O. BEPTTIAXOBCKAA

OCHOBHOM OTAUYUTEABHOU YEePTOU MUTPAIIUU
IIOASI IPEAOMAEHHBIX BOAH SIBASIETCSI HEOOXOAM-
MOCTb y4eTa IPOHWKAHUS ITPEAOMAEHHBIX BOAH
B TOAILLY, UMEIOIIYIO0 CKOPOCTDb 3HAYUTEABHO OOADL-
IIle, 4eM B IIOKPEIBAIOIIEM CAoe. B oOmem-To,
BCe OCOOEHHOCTH BBIIIOAHEHUSI MUTPAIIUU ITOAS
IIPEAOMAEHHBIX BOAH BBITEKAIOT U3 3TON HeOoO-
xopmuMocTu. [TperoMAeHHBIE BOAHBI OT UCTOYHU-
Ka IIPOXOAAT ITOKPHIBAIOIIUI CAOH, 3aTeM Ha I'pa-
HUIlE C OOABIIIEN CKOPOCTBIO IIPEAOMASIOTCS, IIPO-
XOAAT HEKOTOPOE BpeMsl B IIPEAOMASIIOIIEM CAOE,
BHOBB IIPEAOMASIIOTCSI Ha TPAHUIIE ITPU BEIXOAE B
MOKPBIBAIOIINM CAOU U IIPUXOAAT K IPUEMHUKY.
Kak Aerko 3aMeTUTh, IPU paclIpoCTPaHeHUH IIpe-
AOMAEHHBIX BOAH B ABYCAOWHOU CpeAe CYIeCT-
ByeT ABe TOYKHU IIPEAOMAEHUs, KOTOPbIEe IPUBO-
AT K HEOTIPEAEAEHHOCTH IIPY PelIeHNN 3aAa9H
dopMUpoBaHug N300pa>keHus cpepbl. KoppekTt-
HOCTB PellleHUs 3TOU 3aAa49M MOJKeT 00eClIeuUTh
IPUHIAT (DOPMUPOBAHUS N300PasKeHUS ITPEAOM-
ASIOIeN I'PAHUIIBI II0 BTOPOU TOUKe IIPEAOMAEe-
HHUS — TOYKE BBIXOAA ITPEAOMAEHHBIX BOAH U3
IIPEAOMASIOINIE!N TOAIIIM B ITIOKPHIBAOIILYIO. AaH-
HBIW IPUHIUI OBIA IPEAAOSKEH IIOCAE TIIATEAB-
HOTO MCCAEAOBAHMS BAMSHUS ABYX TOUEK IIpe-
AOMAEHUS BOAH Ha XapaKTep OBeAeHUsI HaOAIO-
AEHHOT'0 BOAHOBOTO OA4 [[Tuaumienko, Bepriaxos-
ckas, 2003]. CoraacHo 3TOMYy NPUHIUIY HEOO-
XOAUMO TIEPEHECTH IIYHKT BO30Y>KAEHMS IIPEAOM-
AEHHBIX BOAH C AHEBHOU IOBEPXHOCTH Ha IIpe-
AOMASIONTYIO TPAHUILY B II€PBYIO TOUKY IIPEAOM-
AEHHSI, TOTAQ OTHOCHUTEABLHO 3TOTO IIepeHeCceH -
HOTO MCTOYHMKA OCTAETCS TOABKO OAHA TOYKA
IIPEAOMAEHUS, 10 KOTOPOU (popMuUpyeTcsa u300-
pa’keHHe — TOYKa BBIXOAA BOAHBI B IOKPHIBAO-
II[YIO TOAILY.

AAST MUTPAIIUM TIOAST IPEAOMAEHHBIX BOAH
HeOOXOAMMO UMETh IIPEABAPUTEABHYIO CKOPOCT-
HYIO MOAEAB cpeAbl. OAHAKO B OTAWYME OT MUT-
panuu MOAS OTPa’KeHHBIX BOAH, IIPU KOTOPOM
MMaAQIoNIasi ¥ OTPa>keHHasT BOAHA HAXOASTCS C
OAHOM CTOPOHBI OT TPAHUIILI pa3jpeAa M COOT-
BETCTBEHHO MCIIOAB3YeTCs OAHA 00111asi CKOpOCT-
Hasi MOAEAb, IIPU MUTPAIU IIOAST TPEAOMAEH-
HBIX IIPOHUKAIOIINX BOAH HEOOXOAMMO YUUTHI-
BaTh CKOPOCTH PAcIpPOCTPaHEHMUs BOAH B ABYX
IIOAYIIPOCTPAHCTBAX, KOTOPHIE Pa3AeAeHHl IIpe-
AOMASIIOIEeM rpaHulieti. TakuMm o6pa3oM, HEOO -
XOAMMO MMETb ABE CKOPOCTHBEIE MOAEAH, KOTO-
pble XapaKTepU3yIOT IIOBEAeHNE BOAH OTAEABHO
B IIPEAOMASIIONIEN U ITOKPBLIBAIOIIENW TOAIAX, a
TaK’)Ke MMeTh NH(OpPMaUio O TAYOMHHOM IIOAO-
SKEHUU IIPEAOMASIONIeN 'PaHmIIBI B OKPECTHOC-
TSIX IYHKTA BO30YKAEHUS AN KOPPEKTHOI'O €ro
nepeHoca. Haanume AByX pa3pAeAbHBIX CKOPOCT-
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HBIX MOAEAEM OOBSICHSIETCS TeM, UTO ITPOAOAIKE-
HUe BPEMEHHOTO IIOASI BBIIIOAHSETCS C YUeTOM
CKOPOCTHOTO PaCIIPEAEAEHUS B IIPEAOMASIIONIEN
TOAIIE, @ IPOAOASKEHNE BOAHOBOTO TIOASI IIPOVIC-
XOAUT CO CKOPOCTBIO B IIOKPHIBAIOIIEN TOAIE. B
OTAWYNE OT CYILIEeCTBYIOLUINX METOAOB MUTPALIN
B 3TUX Pa3AEAbHBIX CKOPOCTHBIX MOAEASIX WC-
TUHHOE IIOAOKEeHHe U PopMa IIPEAOMASIIONIEN
T'PaAHUIIBI HEU3BECTHEI, IIOCKOABKY 3aAa4ya UMeH-
HO M COCTOMUT B IIOHMCKE O3THUX AAHHBIX.

Takum 00pa3oM, aATOPUTM MUTPAIIUU AAS OT-
AEABHOT'O ITYHKTa BO30Yy>KA€HHUS KOA€OAHUM CO-
CTOUT M3 CAEAYIOIIUX MIaros: 1) mepeHoc uCTou-
HUKa C AHEBHOU IIOBEPXHOCTM Ha IIPEAOMASIO-
LIYIO I'paHuLy, 2) IpsMOe IPOAOAKEHUE Bpe-
MEHHOTO IIOAS OT IepeHeCeHHOTO UCTOYHUKA B
TAyOHUHY C y4€TOM CKOPOCTHOU MOAEAY AAS IIpe-
AOMASIIOITEM TOAITH, 3) 0OOpaTHOE TPOAOAKEHUE
BOAHOBOTO IIOASI OT IIpUEeMHHKa BO BpeMeHU C
NIPVBA€YEHUEM CKOPOCTHON MOAEAU AAST TIOKPHI-
BaroIel ToAIH, 4) hopMupoBaHue 00Iero n300-
pa’keHUS TPaHUIIHL.

[Tpsimoe TpoAOAKeHMe BpEMEHHOT'0 ITIOAS OC-
HOBAHO Ha KOHEYHO-Pa3HOCTHOM PeIIeHNN YpaB-
HEeHUs 9MKOHaAa C TpUMEeHEeHUEeM PacueTHOU CeT-
KM, B KOTOPOH B KaueCTBe oCcell KOOPAWHAT BEIC-
TYHAIOT Ay4YU ¥ U30XPOHBL. AAst OOPATHOIO IIPO-
AONKEHUST BOAHOBOTO ITOASI KOHEUHO-PAa3HOCTHBIM
METOAOM pPeIaeTCsi CKaASpHOEe BOAHOBOE ypaB-
HeHMe Ha TPOCTPAHCTBEHHO-BPEMEHHOU CeTKe.
DopmupoBaHUe N300 pa>keHus TPAaHUIILI TPOUC-
XOAWT IIyTEM BBEIOOPA aMIIAUTYA BOAHOBOTO TTIOAS
B MOMEHT BpeMeHH, KOTAQ IIPEAOMAEHHAs BOA-
Ha BBIXOAUT U3 IPEAOMASIONIeN ToAn [[Tuan-
neHko, Bepnaxosckas, 2003].

IMTo noAyuYeHHBIM MUTI'PAIIMOHHBEIM U300pake-
HUSM AAST Ka’KAOTO ITYHKTa BO30OY’KAEHHS ITPO-
BepseTcs KOPPEKTHOCTb 3aA@HHBIX BXOAHBIX I1a-
paMeTpoB IIyTEM CPaBHEHUSA U300pa>KeHUU BhI-
OpaHHOT0 MHTEpPBaAa I'PAHUIILI IIO AQHHBIM AAS
IIYHKTOB BO30YKAEHUSI, KOTOPBIE PACIIOAOKEHBI
C Pa3HBIX CTOPOH OT 3TOTO MHTepBaAa. Ecau ray-
OUHA U HAKAOH I'PaHUIILI HA BEIOPaHHOM UHTEp-
BaAe COBIIAAAIOT Ha 000MX M300pa’keHuIX, 3Ha-
UUT 3aAaHbl IPaBUABHEIE ITapaMeTpPhl, eCAU Ke
He COBIIAAIOT, TOTAQ HEOOXOAUMO M3MEHSTH I1a-
pameTpsl Murpanuu. [Ipy nu3aMeHeHUN BXOAHOM
CKOPOCTHOM MOAEAU BBIIIOAHAIOTCS CHOBa BCe
TIepevYrCAeHHbBIE OCHOBHBIE COCTABASIOIIVE TIPO-
IIeAYPBl MUTPAIIUU MTOAS IIPEAOMAEHHEBIX BOAH.
Takum o6pa3oM, popMUpPOBAHUE U300PAKEHNS
TPAHUIILL TIO ITOAIO TPEAOMAEHHBIX BOAH MOJKET
OBITH UTEePAVOHHBIM IIPOIIECCOM.

Emte opHOM OTAMYUTEABHONU OCOOEHHOCTBIO
NIPOLIEAYPHL MUTPALINU ITOAS ITPEAOMAEHHBIX BOAH
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ABASIETCST (DOPMUPOBAHME U300Pa’KEHUS OTAEAD-
HOM T'paHUIILI U ITpUAeralolnel K Hel TOAIY, a
He IIEAOTO pa3pes3a, KakK 3TO IPOUCXOAUT NHPHU
MUTpallUM IIOAS OTPa’KeHHBIX BOAH. AAST KOp-
PEKTHOTO N300pa’keHUsI CTPYKTYPHBIX 9IA€MEH-
TOB CTPOEHHS I'PaHUIILI HEOOXOAUMO TIJATEABHO
QHAAWU3WPOBATh U CPABHUBATH ITOAYYEHHEIE 10
OTAEABHBIM ITyHKTaM BO30YKAEHUS Pe3yAbTAThI
MUTpallii U MOCTeeHHO BOCCTaHaBAMBATL O0-
IYI0O KaPTHUHY CTPOEHUSI MCCAEAYEMOM TOAIHA
BAOAB IIpoduas. K ToMy >xe npu (hopMHPOBAHUU
n300pakeHUusI OTAEABHOU AETAaAM Ba’KHO UMEThb
ee n300pa’keHne C pa3HbIX CTOPOH OT MHTEepPBa-
Ad HaOAIOAEHUS, IIOCKOABKY, KaK OyAeT IIoKa3a-
HO Ha IpUMepax, AAS ee BOCCO3AaHMS HeoOX0-
AHAMO CYMMUPOBATh YaCTU U300pasKeHNM BEIOpaH-
HOTO MHTEPBaAa TPAHUITEI UMEHHO C Pa3HBIX CTO-
poH. [TosaToMy 0COGEHHO OCTPO CTOUT BOIIPOC O
IIPaBUABHOM BBIOOpE CKOPOCTHOU MOAEAU Cpe-
MBI TIPU MCCAEAOBAHUU TPAHUI], OCAOKHEHHBIX
CTPYKTYPHBIMU HapyIIeHUSIMH, TAKMMU KaK: CUH-
KAWHAAW, aHTUKAVHAAY, COPOCHI, HAABUTH, CKAQA-
KA U Ap., TOCKOABKY 3HaQUeHUs CKOPOCTHU B Ta-
KHMX YCAOBHSIX MOT'YT M3MEHSITHCS BAOAB ITPOQU-
Asl KaK B BEePTUKAAbHOM HAITPaBAEHWH, TakK U B
TOPHU30HTAABHOM.

3aKAIOUUTEABHBIM 3TAallOM MUTPAIUU TTOAS
IIPEAOMAEHHEBIX BOAH SIBASIETCSI OTOOP Hamboaee
YeTKUX U300pakeHUuU BCeX UHTEPBAAOB I'DAHU-
Bl BAOAB NIPOMUAA AAST (DOPMUPOBAHUSA CYM-
MapHOTI0 N300pa’keHUs TPaHUIIEL C yueToM cqop-
MHPOBAHHBIX CTPYKTYPHBEIX AeTarel. [1pu aTom
AUMHaMUUYeCKle XapaKTepUCTUKU 3aperuCTpUupo-
BAHHOTO ITPU HAaOAIOAEHUSX BOAHOBOTO TIOAS OC-
TAQIOTCS HEU3MEeHHBIMU, YTO OCOOEHHO Ba*KHO AAS
KaueCTBeHHOU MHTepIIpeTaluu.

BakHbIM 3AeMeHTOM 00paboTKU cercMuuec-
KUX AQHHBIX, [IOAYUYEHHBIX B PallOHaX CO CAOXK-
HBIM HEOAHOPOAHBIM CTPOEHUWEM, C TPUMEHEeHM-
€M IIpOIleAypPhl KOHEUHO-PA3HOCTHOM MUTPAluu
TIOAST TIPEAOMAEHHBIX BOAH SBASIETCS MOAEAUPO-
BaHMe. MoaeArpOBaHYe TTOAST TTPEAOMAEHHBIX BOAH
OCHOBAHO Ha IPSIMOM IIPOAOAKEHUN BOAHOBOT'O
TIOASI OT TOYEYHOT'O NCTOYHHMKA C YIeTOM 3HAUU-
TeABHBIX pacCcTosTHUM OoT Hero [[Tuaunenko, Bep-
naxoBckas, 2008]. [I[pumMeHeHre TAKOTO MOAEAU-
POBaHMsA IIO3BOASIET IIPOBEPUTH TOYHOCTD IIOAY-
YeHHOTI'O B pe3yAbTaTe MUTPAIINU U300pa>keHus
TPaHUIIB], TPU 3TOM BOCCO3AAB YCAOBUS BHITIOA-
HeHUsI ceiCMUYeCKUX HaOAIOAEHUU TIPU 3apaH-
HOM CKOPOCTHOU MOAEAU CPEABI.

CoBMeCTHOe IpUMeHeHHe NIPOIleAyp MHUrpa-
TN TIOASI TIPEAOMAEHHBIX BOAH ¥ MOAEAMPOBA-
HUSI MOKET TapaHTHUPOBATH BHICOKYIO TOUYHOCTH
pe3yAbTaTa (popMUPOBaHUS U300pa>keHus IIpe-
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AOMASIIOIITEH TPAHUIIBI CO CAOKHBIM CTPYKTYPHBIM
CTpOeHUEeM, YTO NOBBLICUT 3(P(PEeKTUBHOCTD U Ae-
TaABHOCTE ITPOTIeCCa MHTEPIPETAITUN CeNCMIIec-
KUX AQHHBIX.

IMpuHIUNEL GOPMUPOBAHUS OTAEABHBIX AETa-
A€M CTPOEeHUS NMPEeAOMASIONIEeN TPaHUIBI OYAYT
IIPOAEMOHCTPUPOBAHBEl Ha MOAEABHBIX U IIpak-
TUYECKUX MIpUMepax.

MoaeabHBIE TIpUMeEpPHbI (GOPMHUPOBAHUSA
n300pa’keHusl CAO>KHBIX CTPYKTYPHBIX dAe-
MEHTOB II0 MOAIO IIPEAOMAEHHBIX BOAH. Baxk-
HBEIM METOAMYECKUM BOIIPOCOM ITPUMEHEHUS MU-
TPaIuy TTOAST TPEAOMAEHHBIX BOAH SIBASIETCST: Ha-
CKOABKO CKOPOCTH PaclipoCTPaHeHus celcMudec-
KUX BOAH B MPEAOMASIIOIIIEM CAOE AOAJKHA OTAM-
YaThCSI OT CKOPOCTH B ITIOKPHIBAIOIIEM CAO€, UTOOBI
MO>KHO OBIANO C(hOPMUPOBATH U300Pa’KEHUE Irpa-
HUIIBI TI0 IPEAOMAEHHBIM BOAHAM, OCOOEHHO €CAN
OHA OCAO’KHEeHAa HapylIeHUsMH, KOTOpble HeoO-
XOAUMO BBIAEAUTH. Ellle 0AMH HEMaAOBasKHBIU BO-
IIPOC IPU BBIAEAEHUM IIPEAOMAEHHBIX BOAH Ha
HaOAIOAEHHOM BOAHOBOM TIOAE COCTOUT B TOM, Ha
KaKOM PACCTOSTHUM OT IIyHKTa BO30Y>KAeHUs pe-
TUCTPUPYIOTCS IIPEAOMAEHHEBIE BOAHEBI B 3aBUCH-
MOCTH OT CKOPOCTHOM MOAEAU CPEABI.

[Mpesxxae Bcero, HEOOXOAUMO CKa3aTh, UTO Ha-
YaA0 WHTEpBaAa PErucTpanuy IMPEeAOMAEHHBIX
BOAH 3@BHUCHUT OT TAYOMHHOTO IIOAOJKEHUS T'pa-
HUITBI Pa3peAd, CKOPOCTH B TOKPHIBAIOIIIEM CAOE
U B IIPEAOMASIOIIEM CAO€, T. €. OT 0O0IIel CKOPO-
CTHOM MOAEAU ABYXCAOMHOU cpeAbl. [TosaToMy oA~
HO3HAYHO AQTh OTBET HA 3TOT BOIPOC HEBO3-
MOJKHO, HO MOJKHO AQTh OOIIUe NPUOAN3UTEAD-
Hble 3HAYEHUSI, OCHOBBLIBASICH Ha (DOPMYAY IIO
pacueTy pacCTOSHUS MeKAY TOUKOM IlepeaoMa
roporpacga IpeAOMAEHHOM BOAHBI U UCTOYHU -
KOM KOAeOaHUHU X, KOTOPas B CAy4ae TOPU30H-
TaABHOM T'PAHUIBI BRITASIAUT CAEAYIOIIUM 00pa-
3oM [MamOypues, 1959]:

\% +V

mpea IIOKP

Xy =2h | —m88 (1)
VnpeA - VHOKp

rae VHOKp u VnpeA — HWCTHUHHAsS CKOPOCTL B
TIOKPLIBAIOIIEM U ITPEAOMASIOINIEM CAOSIX, i —
paccTosiHue OT UCTOYHUKA AO IIPEAOMASIONIeNn
rPaHUNEI 10 HOPMaAU. Pe3yAbpTaThl HCCAEAOBA-
HUH KOPPEKTHOCTU IIPUMeHeHUs AAHHON (popMy-
ABI IPOAEMOHCTPUPYEM Ha IpUMepax.

Ha puc. 1 npuBepeHBI BOAHOBEIE IIOAS, CMO-
AEAVIDOBAHHBIE AT ABYCAOMHOM MOAEAU CPEeAB!
C IPSIMOU TPaHUIEN pasperda AN IIYHKTa BO3-
Oy>KAEHUs, PACIIOAOKEHHOIO Ha 18 KM MOAEeAb-
Horo npoduadg. [Ipu 3TOM AN UCCAEAOBAHUSA
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Puc. 1. ViccrepoBaHMe BAUSAHUSA CKauKa CKOPOCTU U TAYOMHHOI'O ITIOAOKEHUS UCCAeAyeMOU I'PAHUIIBI Ha
XapakTep BOAHOBOTO IOASL. CMOAEAVPOBAHHLIE BOAHOBEIE IIOAS AAST IIPOCTOM ABYCAOMHOU MOAEAH Cpe-
ABI C TAYOHMHOM TpaHUNEL 1 KM (@—B) U 2 KM (I—e) pa3Aend Co CKOPOCTBIO B IIOKPHIBAIOIIEM CAOE 2 KM/C.

BAMSHUS BEAVUNHBI CKauyKa CKOPOCTH Ha Xapak-
Tep BOAHOBOTO ITOAS U3MEHSIAUCH TAYOMHHOE T10-
AOJKeHWe IIPEAOMASIONeN I'PaHUIlBl M CKOPOCTD
B IIpearoMAsIolieM caoe. Ha puc. 1, a—B npea-
CTaBAEHBI BOAHOBEIE TIOASI, CMOAEAWPOBAHHEIE
A MOAEAU CpeAbl C TpaHuIleM pa3pena, pac-
TIOAOKEHHOM Ha rAyOMHe 1 KM CO CKOPOCTSIMU B
IIPEAOMASIOINIEeH ToAle 2,5 km/c (a), 3,0 km/c
(6) 1 4,0 km/c (B) coorBeTcTBeHHO. Ha puc. 1,
r—e — BOAHOBBIE TIOAS, AAST MOAEAM C TAYOUH-
HBIM IIOAOJKEeHHEeM I'PaHMuIBLI 2 KM, CKOPOCTH B
TPEAOMASIIOIIEN TOAIe Takke 2,5 km/c (r), 3,0
kM/c (4) n 4,0 km/c (e). UccrepoBanms mokasa-
AM, 9TO C POCTOM T'AYOMHEI AO IPEAOMALIOINIEN
TPaHUIIBI TPU OAWHAKOBBIX 3HAUYEHUSIX CKOPOC-
TH B IIPEAOMASIIONIEN U ITOKPHIBAIOUIEHN TOAIIAX
IIPEAOMAEHHAsI BOAHA ITOSIBASIETCSI AQABIIIE, KaK
MOJKHO 3aMeTUTh Ha pUC. | IO COIIOCTaBAEHUIO
nap 1, a—r, 6—zg, B—e. B TO e Bpems npu
POCTe cKauka CKOPOCTU Ha IIPEeAOMASIONIeN rpa-
HUIle BOAHA IOSIBASIETCS Ha MeHbIIIeM PacCTOs-
HUM OT IYHKTa BO30Yy>KA€HMsI KOAeOaHUU U 60-
Aee OTYETAUBO BUAHO ee BCTYIIA€HUE Ha BOAHO-
BOM IIOA€, K@K CAEAYeT M3 COIIOCTaBACHUS PUC.
1, a—B u r—e.

AHaAW3UPYST MOAEALHBIE BOAHOBEIE TTOAS, Ha
puc. 1 MOXHO 3aMeTUTh, YTO IIPU HAaUOOABIIIEM
CKa4yKe CKOPOCTH BCTyIIA€HUE BOAHBI HQUMHAET-
Cs1 HA HAUMEHBIIIeM PACCTOSHUU OT ITyHKTa BO3-
Oy>KAEeHUs NIpU FAyOuHe I'paHuIlbl 1 KM, CKOpoc-
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TH B TTIOKPBLIBAIOIIIEM CAO€ 2 KM/C M CKOPOCTH B
mpeaomMastoieM caoe 4 km/c. CoraacHo ¢op-
MyAae (1) TouKa IpeAOMAEHUS BOAHBI HAXOAUTCS
Ha paccrossHuu 3,46 KM OT IIyHKTa BO30y>KAe-
Hud. [Ipu sTOM Ha puc. 1, e Ipu Tex Xe 3Hade-
HUSAX CKOPOCTHU B IMOKPHIBAIOIIEM U IIPEAOMAS-
IOIIeM CAOSIX, HO IIPU FAyOHWHe TPAHUIIBEl 2 KM,
paccTosgHue OT IYHKTa BO30Y’KA€HMSI A0 Hauara
perucTpanuyu IPpeAOMAEHHON BOAHBI YBEAWYM -
BAETCs U, COTAACHO hopMyAe (1), cocTaBageT yxe
6,92 KM. /AerKo 3aMeTUTh, UTO pacCUUTaHHbIE pac-
CTOSIHUSI COOTBETCTBYIOT A€HCTBUTEABHBIM pac-
CTOSTHUSIM OT UCTOYHMKOB AO IE€PBBIX BCTYIIAE -
HUM IIPEAOMAEHHBIX BOAH, YTO A@€T OCHOBaHUE
TOBOPHUTL O IIPABOMEPHOCTH MCIIOAB30BaHUS (POP-
MYAHI (1) IpY TAGHUPOBAHUU CUCTEM HAOAIOAE-
HUU METOAOM IIPEAOMAEHHBIX BOAH. EcTecTBeH-
HO, HEOOXOAMMO YUMUTHIBATH, YTO (DOPMYAQ IIOA-
HOCTBIO KOPPEKTHA IIPY TOPU30HTAABLHOM IPaHu-
Ile IPeAOMAEHHUs, HO, TeM He MeHee, A TIOAY-
YeHUsI TPUOAU3UTEABHOTO pacyeTa CUCTEMBI Ha-
OAIOAEHUM 3TOTO AOCTATOYHO.

Ha puc. 2 mokazaHbl CKOPOCTHBIE MOAEAU Cpe-
ABL 1 CMOAEAMPOBAHHBIE BOAHOBBIE TTOAST AAST ABYX
BCTPEUYHBIX ITYHKTOB BO30Y>KAEHUS, PACIIOAOKEH-
HBIX Ha — 3 U 22 kM npoduag. B aToM cayuae
rpaHUIla OCAOKHEHA HapyIIeHWEM B BUAE pPe3-
KOM CMHKAWHAAM, Ha KOTOPOM BEIAEASIETCS He-
OoabplIasg cryneHb. CKOPOCTHBIE MOAEAM OTAH -
YaloTCd CKOPOCTHIO B MOKPBIBAIOIIEM CAO€E: MO-
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Puc. 2. ViccaepoBaHVEe BAUSHUSI TOPU3OHTAABHOTO IPAAMEHTa CKOPOCTH B MTOKPHIBAIOIIEM CAOe Ha Xa-
PakTep BOAHOBOTO IIOAS: d — CKOPOCTHAsi MOAEAD CPEABI C TOPHU30HTAABHBIM TPAAMEHTOM CKOPOCTH
B TIOKPBIBAIOIIEM CAO€; O — CKOPOCTHAsT MOAEAb CPEABI C MOCTOSHHOM CKOPOCTBIO B TTOKPBIBAIOIIEM
CAO€; CMOAEAMPOBAHHBIE TTOASI AASI BCTPEYHBIX IIYHKTOB BO3OYIKASHUSI, PACIOAOKEHHBIX Ha — 3 KM U
22 KM IIPO(HUASI CO CKOPOCTBIO PEAYKIIUU 4 KM/C: B U I' — AAS MOAEAU Q; J U € — AAST MOAEAU 0.

AEAb 2, @ UMeeT I'PaAUEHTHYIO IIOKPBIBAIOIIYIO
CpeAy, CKOPOCTb B KOTOPOY U3MEHSIETCS 10 TOpU-
30HTaAm OT 3,0 KM/ C Ha KOOpAMHATaxX (— 3+ 15 kM),
a 3aTeM Ha KooppMHarTax 15—17 KM CKOpPOCTH
n3mensierca ¢ 3,0 km/c Ao 2,0 KM/c ¥ A0 KOOP-
AMHATHI 35 KM CKOPOCTh ocTtaercs 2,0 km/c, a
MOAEAB 2, 6 UMeeT IIOCTOSTHHYIO CKOPOCTH B IIO-
KpbIBatomieM caoe 3,0 km/c. [Ipu 3ToM CKOPOCTh
B ITPEAOMASIONIEN TOAIE He U3MEHSIeTCS U CO-
ctaBasieT 4,0 km/c. CMOAEAMPOBaHHBIE BOAHOBEIE
IIOASI TIOKA3aHbI C PeAYKIMeN, CKOPOCTh PeAyK-
nun 4,0 xkm/c. Ha puc. 2, B, r npuBeAeHBI BOA-
HOBBIE TIOAS AASI BCTPEUHBIX ITYHKTOB BO30Yy>KA€E-
HUS, KOTOPBIE CMOAEAUPOBAHEI AAST CKOPOCTHOM
MOAEAHU d, @ Ha PUC. 2, 4, € — BOAHOBBIE TOAS
MAST TE€X JKe IYHKTOB BO30YKAEHUS, HO AASI CKO-
pocTHOU MoaeAn 0. CpaBHUBAA PE3YABTATHI MOAE-
AMPOBaHUS, MOJKHO OTMETUTh, UTO TPAAUEHT CKO-
POCTH MCKa’kaeT BOAHOBOE TTIOAe, U 3TO HEOOXO0-
AVAMO YUUTHIBATh IPU 0OPabOTKe CeNCMUYEeCKUX
AAHHBIX.,

Ha puc. 2, a HabAt0opaeTCs pa3HBbIM CKauokK
CKOPOCTHU Ha OAHOM TPOQUAE 3a CUeT TpaprieH-
Ta CKOPOCTH II0 TOPU30HTAAU B IMTOKPHIBAIOIIIEM
caoe. [Ipu aToM Ha puc. 2, B IpU CKauke CKOPO-
CTH 2 KM/C YEeTKO BHAHBI IIE€PBBIE€ BCTYIIAEHUS
BOAH Ha PAacCTOSTHUU OKOAO 3 KM OT UCTOYHUKA
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KoAebaHUM. B To ske BpeMs Ha puC. 2, I'' TaM, TAe
CKauOK CKOPOCTH COCTaBAsIeT Bcero 1 KM/ ¢, BCTYII-
AeHUe BOAH Pa3MbITO U HAYaAO UX PETUCTPAIINU
COCTaBASIET OKOAO 5 KM OT UCTOYHUKA. B ob111eM-
TO 3TU PACCTOSTHUS OTAUYAFOTCS OT TeX , KOTO PhIe
AAS 3aAQHHBIX [TapaMeTPOB MOAEAU CPEABl MOTYT
OBITH paCCYUTAHEL IO (hopMmyae (1), HO pasanumusa
HEe3HAUUTEABHBI X MOTYT OBIThH CBSI3@HEBL C HAAU-
YueM TPapvieHTa CKOPOCTH B TIOKPHIBAIOITIEM CAOE.

Hcxopst M3 MPOBEAEHHOTO aHAAM3a CMOAEAU-
POBaHHBIX BOAHOBBIX TIOAEHM, MOKHO OAHO3HAY-
HO CKa3aTh AHUIIE TO, YTO YEM BHIIIIE CKAYOK CKO-
pOCTH, TeM YeTue U OAMIKE K ITYHKTY BO30YIKAe-
HUS OyAYT 3apeTHCTPUPOBAHBI II€pBBIE BCTYII-
AeHUS MPEAOMAEHHBIX BOAH, HO He OAMIKe, yeM
yABOEHHAsI TAyOHMHA I'PAaHUIIBI IIPEAOMAEHUS, a
BCe OCTaABHOE BCEIMEeAO 3aBUCUT OT CAOKHOCTH
CTPOEHUST CKOPOCTHON MOAEAU CPEAHI.

Ha puc. 3 pAeMOHCTpUpPYyeTCS pe3yAbTAT IIPU-
MEHEHUSI MUTPAIIUU TTOASI IPEAOMAEHHBIX BOAH
AASI MOAEAEH, IPEACTaBAEHHBIX Ha PUC. 2, a U 0.
Kak BuaAuMM, TP OAHOPOAHOUM CKOPOCTHOU MO-
AeAHu (cM. puc. 2, 6) Bce 0COO€HHOCTU CTPOEHHUS
TPaHUIIBI YeTKO (PUKCUPYIOTCS Ha M300pa’keHNN
C PearbHBIM PacloAOKeHHeM II0 TAyOuHe (puc.
3, a). Ilpu 3TOM AAS TOAYUYEHUS YeTKOI'O N300pa-
SKeHUSI HeOOXOAUMO CyMMUPOBATh Y9aCTKH, IIO-
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AyYEeHHBIE IO OTAEABHBIM ITYHKTaM BO30Y KACHUS
(BCTpeuHBIM), IOCKOABKY Ayulllee U300pa’keHue
CITyCKa TIOAYYaeM IIPU MUTPAITAN AQHHBIX AAS TTYHK-
Ta BO30Yy>KAE€HMS, PACIIOAOKEHHOTO CO CTOPOHBI
CITyCKa.

Ha puc. 3, 6 npuBeapeHO nM300pa>keHue rpa-
HUIIBL, TIOAYYEHHOE AAS CKOPOCTHOM MOAEAHU Cpe-
MBI, OCAOKHEHHOU CUHKAMHAABIO, IIPU TPAAUEHT-
HOY ITOKPHIBAIOIEeN TOAIE, IPeACTaBACHHOM Ha
puc. 2, a. Kak BupHO, Ha puc. 3 oba nzobdpaxe-
HUS IIepPeAAIOT OTAEABHYIO AeTaAb CTPOEHHUS IIpe-
AOMASIIOIIEHN I'PaHUIEI — HEDOOABIIYIO CTYIIEHb,
KOTOpasi pacCoAo’KeHa Ha 6,0 km mpoduasa. Heo6-
XOAUMO OTMETUTB, UTO IIpHU (POPMUPOBAHUU U300-
Pa’kKeHUsI IPAHUIIBI AT MOAEAU CPEABI, UMEIO -
1Iel TPaAMEHTHYIO ITIOKPHIBAIONIYIO TOAILY, JKeAa-
TEABHO NMeTh N300pa’keHus, HOAYIEHHBIE 10 AQH-
HBIM Kak C OOAee AAABHUMX OT HapylIeHUs HC-
TOYHUKOB, TakK U ¢ 6oree OAu3kux. Ha puc. 4,
a—B IPUBEAEHBI MUT'PAIIUOHHBIE U300pa’keHUsT
TPAHUIIBI AL TPEX Pa3HBIX UCTOYHUKOB, PacIo-
AOXeHHHIX Ha 22,0 kM (a), 15,0 km (0) u 3,0 km
(B) mpoduas. Kak BUAHO U3 PUCYHKQ, KOTAQ CKO-
POCTB OT UCTOYHUKA YMeHBIIIaeTcs (puc. 4, B), TO
n3o0pa’keHue (PUKCUPYET BCE DAEMEHTEHI CTPOe-
HUS TPAHUIIBL, XOTSA caM OABEM U300pa’keH He
COBCEM 4eTKO. B To >Ke BpeMs, KOTA@ CKOPOCTh
OT UCTOYHUKA BOo3pacTaeT (puc. 4, a, 6), To 4eTKO
n300pa>kaeTcs TPaHUIla Ha CIIyCKe, HO Ha OIpe-
AEAEHHOM MHTEepPBaAe OT UCTOYHMKA, TaK KaK Ha
noabeMe U300pa’keHne TPaHUIIbl He COOTBETCT-
BYyeT TAYOMHHOMY ee ITOAOJKEHUIO Ha MOAEAH. Ta-
KUM 00pa3oM, He0OOXOAUMO UMeTh BOAHOBBIE I10-
Asl OT UCTOYHUKOB, PACIIOAOKEHHBIX Ha Pa3HbBIX
PacCTOSHUSAX U C Pa3HbIX CTOPOH OT HapylIeHHUs,
YTOOBI YETKO €T0 N300Pa3uTh Ha MUTPAIJMOHHOM
paspese.

EcTecTBeHHO, YTO IIpU OpPraHU3allUM IIpoliec-
ca 0OpabOTKM U COCTaBAeHMHU I'pada oOpadboTKu
UMEIOINXCSI CEUCMUYECKUX AQHHBIX, HEOOXOAU-
MO BBIAEAUTH Ha BOAHOBOM IIOAE T€ BOAHEI, TEO-
pHs pacIpoCTpPaHeHUsI KOTOPBIX OYAET 3aAeCT-
BOBaHA B UCIIOAB3yEMBIX IIPOIeAypaxX (OTpaskeH-
HBIE UAUM IPEAOMAEHHEIE). MeTOAuYeCKUM IIPU-
€MOM IIpM pellleHUM 3TON 3aAad4M MOJKeT OBITh
MOAEAMPOBAHUE C IIEABIO IIOAYYEHUST BOAHOBOTO
TIOAS, KOTOPOEe COOTBETCTBYET 3aA@HHOM CKOPOCT-
HOM MOAEAU CPeABL. DTO AACT BO3MOSKHOCTE Olle-
HUTH WHTEPBAA BOAHOBOTO IOASI, AASI KOTOPOTO
BO3MOJKHO BBIIIOAHATH OOPaOOTKY, @ TaKKe 103~
BOAUT OIIPEAEAUTH ITPOIEAYPHI, KOTOPEIE OKaXKyT
HAUOOABIINY 3(P(PEKT AN TOAYUEHUST KaUeCTBeH-
HOTO pe3yabTaTa. [IprBepeHHBIe ITPUMEPHI AEMOH-
CTPUPYIOT AEECIIOCOOHOCTH TAKOTO ITIOAXOAQ, OCO-
OeHHO IIPY HEOAHOPOAHOM CTPOEHUHU CPEABL.
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H, kxm o

Puc. 3. MurpanyonHsbsle n300pa’keHuUs IIPEAOMASIONIEeN
TPaHUIL], MOAYYEHHEBIE: @ — II0 CMOAEAWMPOBAHHEBIM
BOAHOBBIM TOASIM pHUC. 1, g, € AAT CKOPOCTHOU MOAEe-
AH, IPEACTaBAEHHOM Ha puc. 2, 6; 6 — IO CMOAEAUPO-
BaHHBLIM BOAHOBBIM IIOASIM pHUC. 1, B, I' AASI CKOPOCT-
HOM MOAEAM, IPEeACTaBAeHHOM Ha puc. 2, d.

ITpakTnueckue npumeps! GopMUPOBAHUA
N300pa’keHNsI CAOKHBIX CTPYKTYPHBIX JA€MEH-
TOB II0 ITOAK0 IIPEAOMAEHHBIX BOAH. AAS ITpaK-
THUUYECKOro npuMepa Bo3eMeM npocgurs DOBRE,
IIOCKOABKY I'PaHUIA PyHAAMEHTA B palioHe AHeI-
POBCKO-AOHEIIKOU BIIaAMHBI MMeeT OueHb CAOXK-
HOE CTPOEHUE U 3TO ITI03BOAUT PACCMOTPETH METO-
AWUYeCKHe BOIIPOCH], CBsI3aHHBIE C OCOOEHHOCTSIMU
IpUMeHeHNsT KOHEYHO-Pa3HOCTHOY MUTPAIIIH 10~

H, xm B

Puc. 4. MurpaumoHHbIe N300pa’keHUs IIPEAOMASIONIEeN
rPaHUIIBL AAST CKOPOCTHOM MOAEAU C TPAAUEHTHOM II0-
KPBIBAIOIIEN TOAILLEN IO OTA€ABHBIM IIYHKTaM BO30yK-
Aenusi: a — [IB=22 km, 6 — IIB=15 kM, B — IIB =
=—3 KM.
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ASI TIPEAOMAEHHBIX BOAH ITPU N3YYEHNU OTAGABHBIX
AeTarel CAOKHOIIOCTPOeHHOM IrpaHulisl. K ToMy
JKe MOAEABHEIN IIPUMep, ITIOKa3aHHBIN Ha PHUC. 2,
UMeeT TPAHUITY pasjpend, KoTopas 1o gopMe dac-
TUYHO COOTBETCTBYET CTPOEHUIO I'PAHUIILI (PYHAR-
MeHTa pationa mpodguaga DOBRE [Grad et al., 2003].

[Tpu u3o0pa>keHun OTAEABHBIX HapylLIeHU!
HEeo0X0AUMO O0OpalllaTh BHUMAaHWE Ha TO, C Ka-
KOM CTOPOHBI OT IYHKTa BO30Y>XAE€HUA KoAeba-
HUM PErucTpUpPYeTCs BOAHOBOE IIOAE AAS KOP-
PEKTHOM IlepeAauyu (popMblI HapyIlleHus. AN IPpU-
Mepa npuBepeM POPMUPOBAHME AETAAU B BHUAE
aHTUKAMHaAM. Ha puc. 5, a, 6 npeaCTaBA€HBI
MUTpallMOHHBIE N300pa’keHNs MHTepBaAa 'paHu-
IIBI, TIOAYYE€HHBIE AAST ITYHKTOB BO3OY>KAEHUS, pac-
TIOAOJKEHHBIX C Pa3HBIX CTOPOH OT AQHHOTO WH-
TepBana (puc. 5, @ — u300pa’keHue AN IIYHKTA
BO30Y>KAeHMs, HAXOAAIIETroCs CIIpaBa OT BEIOpaH-
HOTO MHTepBaAa, a puc. 5, 6 — mnsobpakeHue
MAST IIYHKTA BO30YKACHUS, HaXOASIErocst CAeBa
OT UHTepBaAa). /AerKo 3aMeTUTh, UTO CO CTOPO -
HBI TYHKTa BO30YKAEHUS XOPOIIO U300paskaeT-
Csl IOAHATHE, B TO BpeMs KaK CIIyCK IIpOoCcMar-
pHUBaeTCs 3HAaUYUTEABHO XysKe. [ToaToMy AAST KOp-
PEKTHOTO N300pa’KeHMsI aHTUKAMHAAM HEOOX0AU-

MO CYMMHPOBATh ABa N300pa’keHMs], 9YTO AEMOH-
CTpUpyeTCcsd Ha PUcC. J, B.

Kak BUAHO M3 IPOBEAEHHBIX MCCAEAOBAHUH,
AASI KQUEeCTBEHHOTO Pe3yAbTaTa HeOOXOAUMO aHa-
AM3UPOBATH KaK MCXOAHBIE BOAHOBEIE TIOAST, TAK
U MUTPUPOBaAHHLIE N300pa>keHMS AN OTAEABHBIX
IIYHKTOB BO30Y KA€HU, POPMUPOBATHL I'PAHUILY B
00AQCTH CUHKAWHAAU AyYIIE IO U300pa’keHUSIM
OT ITyHKTOB BO30Y>KAEHMUS, KOTOPEBIE UAYT Ha CITyCK,
a AAST @aHTUKAMHAAM — Ha IIOABEM, a AAST Ooaee
YEeTKOT'O BEIAEAEHUST OTAEABHBIX 9AeMEeHTOB CTPO-
€HU4 I'PAaHUIBI OpaTh N300pa’keHus OT IIYHKTOB
BO30OY>KAEHNS, PACIIOAOKEHHBIX C PA3HBIX CTOPOH
U Ha Pa3HBIX PACCTOSHUSAX OT AQHHOTO SAEMEHTa.

ITpuMeHeHMe MUTPAIINY ITOAS IIPEAOMAEHHBIX
BOAH B paloHaX CO CAOKHBIM CTPOEHUEeM IPaHul]
paspeana TpebyeT OCOOEHHO TOYHOTO 3aAaHUA CKO-
POCTHOM MOAEAU CPEeABL, IIOCKOABKY OT 3TOTO 3a-
BHCHUT, IT0 KAKUM BOAHAM OyAeT chopMUPOBAHO
usobpaykenue. Ha puc. 6 mpuBeAeHO ABa U300 -
paskeHUs IPaHUIILI (DyHAAMEHTa U COOTBETCTBEH-
HbIe CKOPOCTHBIE MOAEAU CPEABI, KOTOPBIE VUM -
TBIBAAUCH IIPYU MUTPAIIUU MOAS IIPEAOMAEHHBIX
BOAH. B nepBoM cayuae (puc. 6, 6) AA MuUrpa-
WU TIOASI IPEAOMAEHHBIX BOAH CKOPOCThH B IIO-

H, xm

Puc. 5. ®opmupoBaHue u300pa’keHre OTAEABHOM AeTaAM CTPOEHUS IIPEAOMASIIOINIeN I'PaHUuNEL: d U 6 —
n300pa’keHus], MIOAYYEHHOe AASI IYHKTa BO30Y>KAEHHUSI, PACIIOAOKEHHOrO CIIpaBa (a) u caeBa (0) oT Ha-
pYIIEeHUS; B — pe3yAbTaTUBHOE M300pa’keHHe HapyIleHHS.
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Puc. 6. MI3o06paskeHus: rpaHullbl PyHAAMEHTa, MOAyYeHHBIe 0 AaHHBIM npoduast DOBRE ¢ npumeneHn-
eM MOAEeAeHN CpeAbl, PACCUMTAHHBLIX Pa3HbIMU IpynnaMu uccaeposarenert [Grad et al., 2003]: a — ckopo-
CTHasl MOAEAb, paccuuTaHHas rpynnoid MecturyTra reocdusuku HAH VYkpaunbel; 6 — uzobpakeHue
rpaHunbl MPyHAAMEHTa, IOAYUYeHHOe C IIpUMeHeHUeM CKOPOCTHOU MOAEAHU (a); B — CKOPOCTHAas MOAEAB,
paccunTaHHas I'pynnod KomeHrareHCKoro yHUBEPCUTEeTa; I' — HOBOe M300pa’keHuWe TpPaHUIbl PYyHAA-

MEHTa, IIOAy4eHHOe C IIpUMEeHEeHUeM CKOPOCTHOU MOAEAM (B).

KpBIBatoIeM caoe 6panack 4,8—5,2 km/c ¢ Bep-
THUKAABHBIM I'PDAAMEHTOM, COTAACHO CKOPOCTHOM
MOAEAHM PUC. 6, @, pACCUUTAHHOMN I'PYNIION WH-
TeprpetaropoB MHcTUTyTa reocdpuszuku HAH Yk-
pauHsl. [1pu 3TOM rpaHuna GyHAAMEeHTa Ha MUT-
PanroHHOM M300pa’keHUN MAABHO TOAHMMANACh
Ha IMMOBEPXHOCTB C IIPABOM CTOPOHBI IPOPUAS, YTO
IIPOTHUBOPEYUNAO OOIIEIPUHATOMY ITPEACTABAEHUTO
0 ee hopMe COTAACHO UHTePIIpETAIY, IPOBEAEH-
HOM METOAAMU AYYEBOTO MOAEAWPOBAHUS.

Ha puc. 6, r nokazaHo HOBoe H300pa>keHue
rpaHubl PYHAAMEHT], IIOAYIEHHOE IIPU UCIIOAD-
30BaHNU CKOPOCTHOM MOAEAM, PACCUMTaHHOMN IPyII-
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no¥ KoneHrareHCKOro yHuBepcureTa (puc. 6, B).
OCHOBHBIM OTAUYMEM AQHHOM CKOPOCTHOU MOAE-
AU SIBASIETCSI 3HaUE€HHEe CKOPOCTHU B ITIOKPHIBAIO -
el TOAIlle C IIPaBOM CTOPOHHI (B CeBEpPO-BOC -
TOYHOU 4acTH) IpoduAast oKoro 2,9 KM/C, KOTO-
poe paHee He YYUTHIBAAOCH IIPU 06pabOTKe AQH-
HBIX C MPUMEeHEeHWEeM MUTPAIUM MOAS IIPEeAOM -
AEHHEBIX BOAH. Kak BUAHO U3 COIIOCTaBAEHUS ABYX
n300pa’keHnM rpaHullbl puc. 6, a u 6, popma rpa-
HUIIBI U3MEHUAACh, HO AMHMS I'PAHUIILI (pHUC. 6, q)
TaK>ke IIPUCYTCTBYET, XOTS He TaK 4YeTKO Ha PHC.
6, 6. DTO CBUAETEABCTBYET O €e HAaAUUMUU B pe-
aAbHOM I'AYOHMHHOM pa3pese U 3TO HeOOXOAMMO
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DOOPMHUPOBAHUE U30BPAJKEHMA CAOXKHBIX AETAAEH CTPOEHMA TTPEAOMASAFOLLEN TPAHUL]BI

YYUTBIBATDH IIPU NHTEPIIPETAINY AQHHBIX TPOdU-
ag DOBRE.

HoBbli1 pe3yAbTaT rAyOMHHOTO N300Pa’keHUs
IpaHuUllbl PyHAAMEHTa T03BOASIeT TOBOPUTH 00 3¢b-
(hEKTUBHOCTHU IPEAAOKEHHOU METOAMKYI MUI'Pa-
IIMY NIOAS IPEAOMAEHHBIX BOAH IIPU U3y4YeHUU
CTPOEHUS CPEABL CO CAOKHBIMU CTPYKTYPHBIMHU
OO'BEKTaMMU.

[TpeacTaBAeHHBIE PE3YABTATHI IIO3BOASIOT YT-
BEP’KAAQTh, UTO UMEHHO MPAaBUABHO 3aAaHHAsA CKO-
POCTHAasI XapaKTePUCTUKA CPeABI TapaHTUPYyeT I10-
AydeHre HanboAee TOUHOTO pe3yAbTaTa MUTPAIIUH.
[MoaToMmMy erje OAHUM aKTyaABHBIM BOIIPOCOM, KO-
TOPBIX HEOOXOAUMO pellaTh B OAMIKaliIiee Bpe-
MSI, SIBASIETCSI IIOVCK HOBBIX yTE€M KOPPEKTHOTO
pacueTa U 3apaHUs CKOPOCTHBIX XapaKTePUCTUK
CpeAbl TIpU TIPUMEeHeHUM KOHEUYHO-Pa3HOCTHOU
MUT-PaliU HOASL IPEAOMAEHHBIX BOAH.

BeiBoABI. ®opMUpOBaHUS N300pa’keHUsI Cpe-
MBI AVl MUTPAIINAS SIBASIETCSI CPEACTBOM HATASIA-
HOTO IIPEACTaBAEHMS pa3pe3a B AUHaMUUYEeCKUX
XapaKTePUCTUKAX UCXOAHOTO BOAHOBOTO TTOAST. Best
WH@OPMAIINI O CTPOEHUM I'eOAOTUUECKIX 00BEK-
TOB 3aKAIOYAETCS B 3aPETUCTPUPOBAHHOM MPU
CeNCMHUUeCKIX HabATOAEHHSIX BOAHOBOM IT0oAe. [To-
3TOMY Ba’KHBIM 3A€MeHTOM OOPabOTKM CEeNCMU -
YeCKUX AQHHBIX SIBASETCS TIIaTEeAbLHBIM aHaAU3
UCXOAHBIX HaOATOAeHUM. HeobXoANMO OIpeAeArTh
WHTEPBaA Ha BOAHOBOM TIOA€, B KOTOPOM ITPOCAEe-
KMBAIOTCS TPEAOMAEHHBIE BOAHBI OT TPAHUITHI,
n300pa’keHne KOTOPOo (hOPMUPYETCS, a TakKe
TTPOKOHTPOAMPOBATH UX CAEKEeHHe Ha BOAHOBBIX
IIOASIX BCEX UMEIOIIUXCS IYHKTOB BO30OYKAEHMUS.
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