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3AKJIIOYEHUE

OCHOBHBIE pe3yJbTaThl MPOBEICHHBIX HCCICIOBAHMI 3aKIIOYAIOTCS B pa3paboTKe
MOJAX0Ja K HCIOJb30BAHMIO JAHHBIX HECTAIlMOHAPHBIX 3JIEKTPOMArHUTHBIX 30HAMPOBAHHIA
JUIsl YTOYHEHHUs! ckopocTHOW mozenu BUP u nmocnenyromero ee ydera npu o06paboTke mare-
pHaNoB ceificMOpa3BeIKU, a TAKoKe anmpoOalMu AaHHOTO MOAXOJa Ha Pse MECTOPOXKACHUI
Bocrounoii u 3anagHoi Cubupu.

PazpaboraH  METOAWYECKWH  IOAXOJ, IPUMEHCHHE  KOTOPOTO  IOBBINIAET
HHPOPMATUBHOCTH CEHCMOPA3BEIOYHBIX JAHHBIX 3a CUET UCIOIBb30BaHus MaTtepuanoB M3CH.

ITocpencTBoM NMpUMEHEHUs] YKa3aHHOW METOAMKH YAaloCh YIyYIIUTh aMIUIUTYAHbIC
XapaKTEPUCTUKU CEHCMUYECKHUX TPACC U TOYHOCTH CTPYKTYPHBIX ITOCTPOCHHH, KaK CIIECACTBHUE
— MOBBICUTH TOYHOCTh IIOCTPOCHUSI TEOJIOTHIECKUX MOJIeNIel MECTOPOXKICHHH He(TH U raza.

Jus Bocrounoit Cubupu pa3paboTaHHasi METOJHMKa IMO3BOJISIET MOBBICUTH YPOBECHBb
AMIUTUTY/I6 M KOT€PEHTHOCTH CEHCMIYECKOH 3amicy. JlanHble aKkTOPBI MO3BOJISIOT HOAHST
Ka4eCTBO HTOTOBOH CEHCMOr€0IOrMYECKOH MOEIH.

B 3anagnoit Cubupn yaanoch T00HThCs 00Jiee TOYHBIX CTPYKTYPHBIX MOCTPOSHUH 3a
CYeT yueTa CKOPOCTHBIX HeoqHOpoaHocTel BUP, cBsI3aHHBIX C TpaH3UTHON 30HOM.

T'eonoruyeckas 3pHEeKTUBHOCTD MPOBEICHHBIX HCCIESJOBAHUN COCTOUT B MOBBIILICHHN
TOYHOCTU BOCCTaHOBIICHUS T€0JIOTHYECKOH MOJIENN U JOCTOBEPHOCTH MPOTHO3A.

OCHOBHBIE BBIBOJIBI HCCIIE/IOBAaHHS HAMIYT MPaKTHYECKOE MPUMEHEHHE B MPOU3BOJI-
CTBEHHBIX ¥ HAyYHBIX OPTaHU3aNUsIX, OCYIIECTBIIONNX IEATEIBHOCTE B chepe 00paboTKu u
HMHTEPIIPETalluy JAaHHBIX ceificMopa3Beaku. Mcrnonp3oBaHne pa3pabOTaHHOW METOIAMKU IM03-
BOJISIET IIPU MHUHUMAJIBHBIX 3aTpaTax MOBBICHTH Ka4eCTBO 0OPaOOTKH TaHHBIX ceiicMopa3Be-
KM ¥ YBEIWYNATh TOYHOCTh KapPTHPOBAHMS ITOPOJ] T€OJOTHIECKOr0 pa3pe3a UCXOd U3 Xapak-
Tepa peraeMoil 3a1auu.

B nenom, npoBeieHHBIE UCCIIEOBAHUS MTO3BOJISIOT PACIIUPUTH 00IaCTh IPUMEHECHUS
ManornyOMHHON  3nekTpopa3Benkn. C  yd4eToM pe3ysbTaroB — IPOBEACHHOW  paboTh
HaMEYaloTCs CIIeAYIOLIMe HaNpaBJICHUs HMCIONb30BAHUS IEKTPOPA3BEIOUYHBIX JAHHBIX JUIs
TTOBBIIICHUS Ka9eCTBAa MaTEpHAJIOB CEHCMOPa3BEIKH:

1. Hcnons3oBanne ckopoctHoit moaenu BUP mo manaemm M3Ch ans MmuHMMU3a-
nun HeonpeneneHHocTn BUP mpu kuHematnueckoit naBepcuu 1anHpix MOB OI'T.

2. IMocTpoenne ckopocTHO Moaenu no jgaHHBIM Ti1youHHBIX 3CHB 1 ee
MOCIEAYIONMI Y4eT MpU ITyOHHHOM MUIPAllK U OCTPOSHUH TIIyOMHHO-CKOPOCTHOH MoOje-
mu (CCM).

3. CoBMecTHasi MHBEpCUSI CKOPOCTHOW Mozenu 1o aaHHbIM M3CB u sydeBoit
ToMorpaduu JJIsi KOMIUIEKCHOTO yToYHeHus Mozienu BUP.
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Ha ocHoBe nony4eHHbIX 3aBHcHUMOCTEH Obl1a nonydyeHa 3D ckopoctHas moaens BUP.
ITo noy4YeHHOH CKOPOCTHON MOJEN! OBUIM PACCUUTAHBI CTATHYCCKUE MOMPaBKU U IIPOM3BE-
JICH BBO/I OJIyYEHHBIX TTONPABOK B CYMMAapHbIE BPEMEHHBIE Pa3pesbl.

Jl1s cpaBHEHHS MCIIONIB30BANIMCH ABA BapHaHTa pacyéTa MOMPABOK: OT 3HAYCHHUH pe-
nbeda u no ganusiM M3Ch.

Ha paspesax, momyuenubix 6e3 yuera manusix M3CB (Puc.2 A, b), mabmomaercs
HapylIieHHe ocedl CHH(pA3HOCTH MM 00pa30BaHHE MCKYCCTBEHHBIX CHHKJIMHAIICH B 00JacTH
nepexosia M3 KOHTHHEHTAJIbHOW 4YacTU K TPaH3UTHOU 30HE. IIpH HCIONB30BaHHE MOJCIH
M3CB nanHbIe CKOPOCTHBIE aHOMATNK yaaeTcs yuecTs (Puc.2 B).

KoHTuHeHTanbHas YacTb TpaHauTHas 30Ha

TWT, ¢

Puc.2  CeiicMuueckue pa3pesbl: A — CKOPOCTHAst MOJIEINb 10 TIEPBBIM
BCTYIUICHHSIM IPEIOMIICHHBIX BOJH, b — cTaTHYecKHe MOMpaBKy OT 3Ha4YeHHH pernbeda,
B — ckopoctHas moaens 1o gaHHeiM M3Ch

BBEJIEHUE

AKmyansnocms membol.

CoBpeMeHHasi He(TEera3onoucKoBas ceiicMopas3Be/Ka, BBHIY OCOOCHHOCTEH mapaMer-
POB TpreMa U BO30Y>KAEHHS CHTHAJIA, HE BCET/Ia CIOCOOHA BOCCTAHOBUTH JOCTOBEPHYIO MH-
(hopMaIHo 0 CKOPOCTHBIX XapaKTepHCTHKAX BepXHeH yacTu paspesa. JlaHHbINA (akT OKa3bl-
BaeT MNPSMOE BJIUSIHHE Ha KAayeCTBO WTOTOBBIX I€OJIOIMYECKHX MOJIENeH MeCTOpOXKICHHH,
HaXOJAIINXCS B CIIOXKHBIX MOBEPXHOCTHBIX YCIOBHAX. B pamkax naHHOH mpoGiieMbl 0CTpO
CTOMT HEOOXOAUMOCTD B TIPUBJICUCHUH CTOPOHHUX UCTOYHMKOB MH(OPMAIMKU O BEpXHEH ya-
ctu paspesa (BUP) B mecrax, rie ceificMopasBeika He criocoOHa CIIpaBUThCS CBOMMU CUJIAMH.

IIpu wmHTEepnperanny MaTepHaloB ceiiCMOpa3BEIOYHBIX pabOT HA TEPPUTOPHUAX CO
CJIOXHBIMH TTIOBEPXHOCTHBIMH YCJIOBHSIMH M HEOJHOPOJHOW BEPXHEH 4acThio pa3pe3a HeoO-
XOJIUMO YYUTBIBATh UX BIIHSHHE.

VICTOYHUKOM TaKOTO BIHSHHS BHICTYIIAIOT CKOPOCTHBIE aHOMAJIUH, COCPEIOTOUCHHBIC B
OTHOCHTEJIHO TOHKOM, HO HEOJAHOPOJHOM IO TOJIIIMHE IMPHUIIOBEPXHOCTHOM MHTEpBase pas-
pesa.

Henoy4ér BiausiHUSL NaHHBIX aHOMAIMH Ha (OPMY OTPAKAIOMIMX TOPU3OHTOB MOXKET
MPUBECTH K 3HAYUTENBHBIM OLIMOKAaM B CTPYKTYPHBIX HOCTPOEHHMSX, YXYIILICHUIO BOJIHOBOM
KapTHHBI BO BCEM BPEMEHHOM JHala3oHe, a TakkKe MOoBJIeUeT 3a coOoi Ooublye Heonpene-
JICHHOCTH TIPH PeLIeHUH 00paTHOH KMHEMaTHUECKO 3a1aui CeHCMOPa3BeIKH.

B Hacrosimield pabote mpearaercsi MOAXOA K BOCCTAHOBJICHHUIO YIPYTHX CBOWCTB
BEpXHEH YacTH pa3pesa 10 JAHHBIM MaJIOrTTyOWHHBIX 30HAMPOBAHUH CTAHOBJICHHUEM MO B
ommxkaeit 3oue (M3CB).

Cmenens paspabomannocmu npoonemst. B cBsi3u ¢ pactymumu odbeMaMu ceiicMo-
pa3Beno4yHbIx padoT 2D n 3D npobieMa KOPPEKTHOTO BOCCTAHOBJICHHSI CKOPOCTHOH MOJIEIN
BUYP crout nocratouno octpo. CymecTByeT psiji KIaCCHIECKUX METOAWK AJISl TPOTHO3a CKO-
poctHoii Mmogenu BUP u pacueTa cTaTH4ecKuX MOMNPaBOK.

VYuer HeOGonpmmx anoManuii BUP conpsbkeH ¢ nensim psagom Tpyanocteid. Kak mpasu-
10, TaKas 3aja4a peaercsi oueHb npubmmkeHHo [Armstrong, 2001; Armstrong et al.., 2001,
Jones, 2010]. I'eomeTpust pacripocTpaHeHus JIydel BceX OTPaKCHHBIX BOJIH B palioHEe aHOMa-
nmun BUP uckaxaercs. 3oHa BimsiHus anomanuu BUP cocrasisieT npuOIn3uTeIbHO MOIOBU-
HY JUIMHBI PACCTAHOBKH OT KaXK/IOM I'paHHIBI aHOMaJIUM. B peasbHbIX ycIOBUSX 30HA BIMS-
Hust BUP pacmpocrpansercs eme fanpmie 3a c4eT 30H6 DpeHens, Beb pedb HIET CKOpPEE O
MIPOXOJK/ICHUH (DPOHTA BOJIHBI, @ HE TUIIOTETUUECKUX Jyuel. KpoMe Toro, TUIOBbIE METOIbI
aHaJM3a CKopocTel 1 00pabOTKM JaHHBIX BO BPEMEHHOH 00J1acTH 00ecneynBalT 00paboTKy
BCEX Tpacc Ha ceficMorpamme obmieil riryOunHHON Toukn/obmeii cpenneit Touku OI'T/OCT ¢
HCITIOJIb30BaHMEM OJMHAKOBOW CKOpocTHO# (yHkimu 1D, cienoBarensHO, THIIOBBIC METOMIBI
00paboTKM BO BpEMEHHOH 00J1acTH HE peliatoT 3aaady y4yera BiusHus BUP.

Ilenvio pabomer sBIAETCS TOBBIIICHUE TOYHOCTU IIOCTPOCHUS IIyOHHHO-CKOPOCTHOMN
MOJZIENIM BepXHEll 4acTH pa3pesa IyTeM NMPUMEHEHMs] JaHHBIX HECTAlMOHAPHBIX JIEKTpOMar-
HUTHBIX 30HMPOBaHUH.

OcnosHnbie 3a0auu uccnedo6anus:

© 000CHOBaHUE NMETPOPUINUECKUX TPEANOCHUIOK K BOCCTAHOBICHHIO aKyCTHUECKHX Xa-
PaKTEpPHUCTHK pa3pe3a U3 Fe03TeKTPUIECKIX;

® pazpaborka 3P HEeKTUBHON TEXHOIOTUH BOCCTAHOBJICHUSI CKOPOCTHOM XapaKTEPUCTHKU
BUYP u3 reosnekTpuyeckoil MOAENH, Mody4eHHOH 1Mo JaHHEIM M3ChB;

® KaJTMOpPOBKa U anpodarys pa3paboTaHHON TEXHOJIOTHH Ha CHHTETUYECKUX U 3KCIEepH-
MEHTAIBHbIX JaHHBIX.

Obvexkm uccnedosanus



B nanHol pabore 0OBEKTOM HCCIENOBAHUS SIBISETCS CIOKHOIIOCTPOCHHAS BEPXHSS
4acTh paspesa. [IpenMeTom uccieoBaHUs IPH 3TOM BBICTYIAIOT YIPYIUe U TeodJIeKTpHIe-
ckue cBoiictea BUP.

Memooonozuueckas ocrnosa u memoowt

[pumMensieMble B paboTe METO/bI HCCIICAOBAHUS COCTOSUIM U3 MaTEeMAaTHYECKOTO MOJie-
JIMPOBAHMSI, PA3IMYHBIX METOJJOB HHTEPIPETALMU JaHHbIX, OCHOBAHHBIX HA IIPUMEHEHHH CTa-
THCTMYECKHX IpOLENyp, aTpuOyTHOro aHajaM3a HocpeAcTBoM [mibOepT mpeoOpa3oBaHMIL.
BhIONHSICS  KAa4YeCTBEHHBI  aHaNW3 IyTeM [OCTPOCHHS  TPEXMEPHBIX  IE0JIOro-
reopuznyeckux mojeneil. TOYHOCTH Mojelnell OIEHHBAIAaCh MyTEM IPHUMEHEHHUs] METoaa
KpOCC-BaJIUALHH.

Daxkmuueckuii mamepuan

B ocHOBY amccepTaniioHHOW pabOThI MOJIOKEHBI MaTepHallbl, COOpPaHHBIC aBTOPOM 3a
Bpemst pabotel B OO0 «CUI'MA-TEO». K naHHBIM MaTepHanaM MOXKHO OTHECTH Oolee
30000 ¢usnueckux Habmoaenuit M3Ch B pasnuunbix paiioHax Bocrounoit u 3amagnoit Cu-
Oupu. Taxke OBUIM MCIIONB30BAHBI PE3YJIbTaThl CEHCMOPA3BEIOYHBIX PabOT M MaTepHAIIbI
reousnyeckux uccienopannii ckBaxun (I'MC) 1 BepTUKAIBHOTO ceiicMUYECKOro npohun-
posanus (BCII), nonyuenHsie B pa3auyHbIX yciaoBusx Bocrounoit n 3anaanoii Cubupmu.

Sawuwaemore nonoscenun

1. KoppensaiuoHHble CBA3M MEXKY YAENbHBIM 3JIeKTpHYecKuM conporusieHueM (YOC)
U CKOPOCTBIO MPOAOIIbHOM BoMHBI (Vp) B HEOJHOPOJHOW BepXHeil yactu paspe3a hopmupy-
FOTCS 32 CU€T (PYHKIMOHAIBHOTO BIIMSIHUS MPEOOIaJaolMX BapbHPYIOMINX Ie0JIOTHYECKUX
(bakTopos.

2. KoppemsiioHHbIE CBSI3U «YAEIbHOE CONPOTHBIIEHHE — CKOPOCTh MPOJOJIBHON BOJI-
HBI», MOJTyYCHHBIE /TSI KOHKPETHBIX TCOJOTHYECKUX YCIOBHI BEpXHEH 4acTH pa3pesa, M03BO-
JISIFOT TIPOTHO3UPOBATH €€ CKOPOCTHYIO MOJIETb M PACCUUTBIBATh CTATHYECKHE MOIPABKU.

3. Pacuer ckopocTHoit Mmogenu BUP Ha ocHOBe nmpumeHnenus ypaBHeHus: PaycTa K AaH-
HbIM M3CDB noBbIIIaeT reoJornueckyto 3GQeKTHBHOCTh CeHCMOpa3BeIOUHBIX paboT 3a cueT
JeTaIM3alUH CTPYKTYPHBIX IIOCTPOCHUH U yIy4IICHUS aMIUIUTY JHBIX XapaKTEPHUCTHK BOJIHO-
BOH KapTHHBI.

Hayunasa nosusna u meopemuueckas 3HaUUMOCmy padomaol

Jliist pa3nmuuHbBIX reosiorHyeckux ycnouit Bocrounoit u 3ananHoit Cubupu 06001eHb
U CUCTEMATU3HUPOBAHBI l'leTqu)l/lI}l/I‘{eCKlfle 3aBUCUMOCTHU [JIs1 CKOPOCTHU HpO}IOJ’[bHOﬁ BOJIHBI U
V5C. BbInoiHeHO MEeTPOPU3NUECKOe MOJICTUPOBAHUE Il 00OCHOBAHHS CBS3H MEXIy Vp U
V3C uepes nerpopuznueckue napamerps! Kn, K, Ks.

[pennoxeHo ucnonb3oBanue Meroga M3CH B KauecTBe JOMOIHHUTEILHOTO UCTOYHHKA
uHdopManun 00 yIpyro-CKOpOCTHBIX XapakTepuctukax BYP, a Tawke ee reonoro-
CTPYKTYPHBIX 0COOCHHOCTAX. [[yisi peneHus: TaHHOH 3a1auyl MMPEUIOKEHO MPUBJICUYCHHE dM-
nupuyeckoit 3aBucumoctu ®aycra st nepexona ot YOC, onpenenennoro mo nanHsM 3CBH,
K CKOPOCTSIM TIPOJOJIBHBIX BOJIH. YKa3aHHBIH MOJAXO]] MO3BOJSIET CYIICCTBEHHO MPUPACTHTD
uHpopmanuio o BUP u, kak crieactsie, HOBBICHTh TOYHOCTh 00PaOOTKH JaHHBIX celicMopas-
BEJIKH, KOTOpasi, B CBOIO OYepellb, OKa3bIBACT PEIIaolIee BIUSHIE Ha TOYHOCTH IMOCTPOCHHS
re0JIOrMYECKO MOJICIH 1IEIEBbIX He)Tera30HOCHBIX HHTEPBAJIOB.

BriepBeie Ui pa3nuYHBIX T'€OJOTHYECKUX ycioBuit Bocrounoit u 3amagHoit Cubupu
yIanoch amantupoBarh ypaBHeHue Paycra mius npumenenust k gaHaeiM 3CB. Ilpoenena
anpoOanust Hoaxoaa Ha psiie MecTopokieHui Boctounoit n 3anaanoit Cubupu.

Ilpakmuueckan 3nauumocmsy ucciedo8anusl.

[IpennoxeHHas B paboTe METOAMKA pacdyeTa CKOPOCTHBIX MOJIENICH Ha OCHOBE JaHHBIX
M3CDB mo3BossieT CHIKATh HEONPEJETICHHOCTH CeHCMHUYECKOH TiTyOHHHO-CKOPOCTHOI Mojie-
JIM M, KaK CIEJCTBHE, MOBBIIATh TOYHOCTh CTPYKTYPHBIX NocTpoenuit. Ha nmpumepe matema-

HUH, OTMeuYaeTcs Haluuue aHOMaJMH-TeHeH, MPOXOAALIMX uepe3 Bech paspe3. Ha paspese,
MOJTy4eHHOM 10 1aHHBIM M3CB, Takue aHOMaJINK yJaeTCst YACTUYHO MOJABUTD.

IlonyuyenHble pe3ysbTaThl CBHUACTENBCTBYIOT O MOBBIILIEHHHM KayecTBa CyMMAapHBIX
pa3pe3oB 10 yyeTa KOPOTKOMEPHOAHON COCTABIISIONICH PH UCIIOJIb30BAHMH CKOPOCTHON MO-
nemu o jganaeiM M3CB.
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Puc.1  CormocraBieHue CyMMapHBIX BDEMEHHBIX Pa3pe30B C yUETOM
KOPOTKOIIEPUOIHON COCTABIISIOIIEH: A — ITOJIy4EHHBIH C yUYeTOM JaHHBIX NMEPBBIX
BCTyIUIeHUH, b — momyuennslii ¢ yuetom nanaeix M3Ch.

3anaonaa Cubups. Cpeone-Imansvckuii mezagan

Hccenenosanuss MOB OI'T 3D u M3Cb npoBoamiuck Ha 1iomanay 726 KB. KM MO COB-
mereHHon cetu Habmoaenuit. Cremka MOB OI'T 3D BbimonHsiacek MO CIAEAYHOIICH METO-
JIMKE: MIar MeXy JMHUSAMU npuema — 150 M, MeXay IMyHKTaMH Ipuema — 25 M, Iar Mexmy
JMHUAMH B030y>xneHus — 300 M, Mex 1y mMyHKTaMu Bo30yxaeHus — 50 M. Mcrounuk koneba-
HHI — BUOPALlOHHBII, yCTaHOBKA - IIEHTPAIbHAS, CAMMETPHYHAS, KKPECT».

Tlo nanHBIM 3nekTpopa3BeouHbiX pador M3CH ormeuaercs Bbicokas AudQepeHiu-
POBaHHOCTb BepXHell yacTu paspesa 10 TiryOuHbI okoso 500 M. o ry6unst 200-250 M ot1-
MeJaeTcsl BBICOKOOMHBIH CII0H, CB3bIBaeMbIi ¢ pactipoctpanerneM MMIL. Tlox pyciaamu pex
U 03epaMH OTMEYAIOTCsl 30HbI MPOTAlKH, Xapakrepusytomuecs o naHHbM M3CBh Hu3KUMH
3HAYCHHUSMH CONpPOTHUBICHHs. YeTKO (UKCHpYeTCs IpaHula Mepexoja MOpOoi U3 Mep3Joro
cocTosiHHA B Taoe. OTMeuaercs: 3HauuTenbHoe cokpamienne MMII, BIUIOTH 10 MOTHOTO OT-
CYTCTBUS, IIPH TIEPEXO/IC B TPAH3UTHYIO 30HY (aKBaTopHIo). B 1ienom ormeuaercs peskas us-
MEHYMBOCTbH ogomssl MMII.

Bepxnsia yacTh pa3spesa TeppUTOPHUU HCCIEAOBAHUS OCIOXKHEHA HAJMYUEM HEpPaBHO-
MEpPHOM TOJIIM MHOTOJETHEMEP3JBbIX MOPOJ BBICOKON cTenmeHH jabauctocT. Tomma MMII
OCJIO)KHEHA PacIPOCTPaHECHUEM CKBO3HBIX M HECKBO3HBIX TAJIMKOBBIX 30H. YacTh TeppUTOpHH
HCCIIEI0BAHUS TPOXOIHT 110 TPAH3UTHOIT 30He. HemanoBaHbIM (DaKTOM SIBJISETCS] HATMYHE B
toime MMII nuH3 Kpromsros.

Bce stH daxTopsl oTpakaroTcsi Ha BpEMEHHBIX pa3pe3ax 00JIacTSMHM ITOJIHOHM WM Ya-
ctuaHOM motepu koppemsiuu OI, a Takke HCKaKEHHEM TpeHJa CTPYKTYPHBIX MOBEPXHO-
creil.

[ moctpoeHust Mozenu ckopoctHoit BUP BeimonHsieTcst pacder M KaauOpoOBKa M-
nupuueckux ko3hunuentos ypasuenus Paycra. [ns pacyera ko3hGUIneHTOB HEOOXOIH-
MO HaJIMYKE aKyCTHYECKOTo KapoTaxa uin aaHHbix BCIIL.
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[IpruuHOi 3TOTO SABJISETCS 3HAUUTENbHAsE U3MEHYMBOCTD juTosoruu BUP, pe3konepeceuen-
HbII penbed, Hanmarne MMII, HeBBIIEPKAHHBIX 110 IPOCTHPAHUIO BOJOHOCHBIX TOPU30HTOB,
TEKTOHHYECKUX HapyIICHUH U ApYTrux (GpakTopoB, KpailHe OCIOKHAIOMMX 00pabOTKy MaTepu-
anos ceiicmopassenku (Kounes u ap, 2009; I1esukos, 2016).

IIpu npoBenennu ceifcMopa3BefoUYHBIX pabOT METOAOM OOIIEeH TiTyOMHHONW TOYKH
(MOB OI'T) 3D B mpenenax Bepxuenenckoro csomoBoro noausatus (Baxpomees u ap., 2019)
IMOJIy4Y€HbI I10JIEBbIE MaTe€puajibl, NOATBEPKAAIONINEC AKTYaJIbHOCTH BBILICIIEPECUUCICHHBIX
npobneM. Henoyuér naHHbIX (akTOpoB B cKOpocTHOH Moxenn BUP HemuHyeMo IpuBeseT K
omrubKaM KHHEMaTHIeCKON 00paboTKH.

Hccnenyemas teppuropust Haxoautes Ha rore Cubupcekoit miatdopmsl. Paspes xapak-
TEPU3YETCS CIOKHBIMU TEKTOHMYECKUMHM YCIOBUSIMU: HATMYMEM CKJIaI4aTOCTH U MHOTOYHC-
JIEHHBIX pa3pbIBHBIX HapyumeHuid. Cremka MOB OI'T BeimonHsIachk Mo cieayromei MeToau-
Ke: IIar Mex1y JMHUAMU npueMa -150 M 1 mar Mex 1y myHKTaMu rnpuema - 25 m. llar mex-
Iy TAHUSIME Bo30yxaenust - 300 M, Mex Iy myHKTaMu Bo30yxaenust — 50 m. VicTounuk koe-
OaHMi1 B3pBIBHOM, yCTAHOBKA - LIEHTPAJIbHAsl, CAMMETPHYHAS, «KPECT».

BepxHsiss yacTh pa3pe3a ydyacTKa HCCIICIOBAHUN CIIOKEHA IIOPOJAMU CPEIHEro M
BEPXHETO KeMOPHS, OTIOKESHUSIMH OPIOBUKA.

MomHoCTs MEp3/10if TONIIM B Ipezenax H3ydyaeMoil TeppUTOPUH U3MEHSeTCs B BO-
cTouHoM HamnpasieHuu ¢ 20 1o 30 m.

Bepxusist uacth paspesa cnado muddepeHnnpoBana mo akyCTuueckuM coiictBam. Ee
MOIIHOCTb JIOCTUTAET MEPBBIX COTeH MeTpoB. [Ipyu HerryOoKoM 3ajeraHuu STOH TONIIH B ca-
MOW BepxHel ee yacTu HaOnomaeTcs IaBHOe Bo3pactanue ckopoct ot 1800-2000 m/c Ha
riyoune 20-30 m, 1o 4000 m/c Ha riry6une 200-300 M. B 1enom, cpenHue 3Ha4€HHST CKOPOCTH
pooJbHBIX BoJH B BUP nocTaTto4Ho cTabuiibHbl 1 U3MEHSIOTC B peaenax 3880-4840 m/c.

ITo reodnexkTpU4ecKUM XapaKTepUCTHUKAM IEPBbIH OT IOBEPXHOCTH IOPH30HT Xapak-
Tepusyercs BbICOKUM conpoTuBieHueM 500-2000 OM'M M OTOXIECTBIAETCS C IOPOAaMHU
YeTBepTHYHON cucTeMbl. [lanee mo pa3pesy 3ajeraroT Moposl yCTh-KyTCKOM CBUTHI HIDKHETO
opnosuka co 3HaueHusiMH YOC ot 60 10 500 OM-M. OT10:KeHUs BEpXOIEHCKON 1 MITHHCKOMH
CBUT XapaKTEPU3YIOTCS OTHOCUTEIBHO MOHIDKCHHBIME 3HaueHusIMH Y OC: 50-150 Om-m.

Jnis yenosuit tora CHOMPCKO# T1aThOpMBI XapaKTepPHbI HECKOJIBKO OCHOBHBIX HEOJ-
HOpoaHOCTel BepxHel yacTu paspesa (IIbsHkoB, 2016). OCHOBHOM M3 HHX SIBIISIETCS PE3KO-
MepeceyeHHBIN pelbed) ¢ KAHLOHOOOPa3HBIMHU JIOJMHAMHU PEK (TOPHUCTHIM, CHIIBHO PacHJICHEH-
HBI1), UIMEIOLINI O4YeHb KPYTbIe CKIOHBI, KOTOPBIE CO3[AI0T HEOIaronpHUsTHbIE TOBEPXHOCT-
HBIE CEHCMOreoJOrnueckKue yclIoBUs Ul IPOBEIECHHs CeHCMHUYECKHX HccienoBaHuil. Jlis
TEPPUTOPHUU HCCIICIAOBAHUS XapaKTepeH mepenaa abcomoTHeIX oTMeToK oT 700 mo 1350 M,
YTO COOTBETCTBYET KpaifHe Pe3KO pacuJIeHEHHOMY peibedy.

AHanu3upys BOJIHOBYIO KapTHHY, OTMEUAeTCs, 4YTO MOP(OJIOrHs OTPAKAIOWIUX TOpH-
30HTOB COOTBETCTBYET I'PaHHLAM CMEHBI CKOPOCTEH B CKOPOCTHOIT MOZIENH, KOTOPBIE, B CBOIO
ouepe/ib, COOTBETCTBYIOT MOP(OJIOTHH TIOBEPXHOCTH pelibeda.

s pacuera koadduimentos ucnonb3oBanuck aanHpie BCII mo onopHOW CKBaXnHe.
B pesysbrare nmogbopa 6bu10 HosydeHo 3 Habopa KOIP(UIHMEHTOB LIS Ka)KI0i TUTOIOrHYe-
CKOH pa3HOCTH.

ITo nosyueHHBIM MOZEIsIM ObLIM pacCUMTaHbl CTaTUUECKUE MonpaBku. CTaTHueckue
MIOTIPaBKH, OTyYEHHBIE 110 JAHHBIM MEPBBIX BCTYIICHUH, m3MeHstorest ot 10 mo 110 mc.

Amnanu3 BpeMeHHBIX pa3pe3oB (Puc.1) mokaspiBaeT, 4TO Ha 3Tane ydeTa CTaTHYeCKUX
MONPABOK 3a pesbed U CpeIHENepUoAHbIX MONPABOK OTMEYACTCSl CYLIECTBEHHOE yIIyUIleHUe
MPOCIIEKMBAEMOCTH OTPAXKAIOLUIUX TOPU3OHTOB IPH HCIONb30BAaHUM MOJAENHU IO JAaHHBIM
M3CBb. Ha pa3pese, momyueHHOM C UCHOJB30BAHUEM MOJENH MO AAHHBIM NEPBBIX BCTYILIE-

THUYECKOTO MOJICTMPOBAHUS MOKa3aHa Y(P(PEKTHBHOCTh MPUMEHEHUSI METOMUKH VISl OBbILIE-
HUSI TOYHOCTH CTPYKTYPHOU MOJEIH.

T'eonoruyeckas 3pHeKTUBHOCTD MPOBENCHHBIX HCCIESJOBAHUN COCTOUT B MOBBIILICHUH
TOYHOCTH BOCCTAQHOBJICHHS I€0JIOTMUECKONH MOJIENN U JOCTOBEPHOCTH IPOTHO3a.

Hcnonp3oBanue pa3pabOTaHHONW METOAMKH IO3BOJISICT MPU MHHHMAJbHBIX 3aTparax
MOBBICUTH KaueCTBO 0OPA0OTKH JaHHBIX CEHCMOpPA3BEIKH U YBEIUYUTh TOYHOCTh KapTHPOBa-
HHS TTIOPOJL TEO0JIONMYECKOr0 pa3pesa UCXOIs U3 XapakTepa pelraeMoi 3a1aun.

OCHOBHBIC BBIBO/IBI HCCIICIIOBAHUS HAWAYT HPAKTHYECKOE NMPUMEHEHHE B IPOHM3BO/I-
CTBEHHBIX M HAyYHBIX OPTraHU3aIMAX, OCYLIECTBISIONMX ACATEIBHOCTD B chepe 00paboTKu u
HMHTEPIIPETalluy JaHHBIX CEHCMOpa3BEIKH.

Coomeemcmeue ouccepmayuu nacnopmy nayunoi cneyuanvhocmu 25.00.10.

Juccepranonnas pabora HpeicTaBisercss Mo HayyHol cneruanbHocTu 25.00.10 —
reo(u3uKa, reopU3NIECKIE METO/IBI IIONCKOB MOJIE3HBIX NCKOITAEMBbIX.

CoracHo macrnopTy Hay4Ho# crietpansHocTd 25.00.10 paGota COOTBETCTBYET MYyHKTaM
Neld, 16, 22.

ITynxr Ne 14: «Metoasl 00paOOTKH M MHTEPIPETALMU PE3YJIbTaTOB U3MEPEHHs reodu-
3MYECKUX T0JIeH», TaK KaK U3Y4aroTCsl MOAXObl K MHTEPIPETALMH MAaTepUalIOB 30HIMPOBa-
HHI CTAHOBJICHUEM I0JIs B OJIMKHEH 30He.

TIynkr Ne 16: «/cnonb30oBaHue reoaoro-reopu3nueckKux JaHHbBIX JUIs IOCTPOCHUS Te0-
JIOTUYECKUX, TUIPOJMHAMUYECKHX ¥ T€OAMHAMUYECKUX MOJIENEHl MECTOPOXKACHU», TaK KaK
B IIPOLIECCE HCCIIENOBAHUH YTOUHSIOTCS CTPYKTYpHBIE IHOCTPOEHHMS, KOTOpBIE SIBJISIOTCS
HEOTHEMJIEMOH YaCThIO I'€OJIOTHYECKOH MOJISIH.

ITynkr Ne 22: «Teoperryeckoe U SKCIIEPUMEHTAbHOE HCCIIEIOBaHKE CBsi3eil meTpodu-
3U4eCKUX M (PU3MYECKHUX CBOWCTB TOPHBIX IOPOJL C PE3yJIbTaTaMU N3MEPEHUs reoPU3HIecCKUX
MoJIe», Tak Kak B paMKax paboThl aHAIU3UPYIOTCS TeTpodusnueckue cBsizu Mexay YOC u
CKOPOCTBIO MPOJOJIHOW BOJIHBI, IPOU3BOAUTCS MOJCITMPOBAHUE OTKIMKOB OT 33aaHHBIX KO-
3 GULNEHTOB NOPHCTOCTH, BOJOHACBIIEHHOCTH U TIIMHUCTOCTH.

JINYHBIH BKJIAA:

1. OO0ocHOBaHbI TETPO(U3NYECKHE MPEANOChUIKH U OIpPEAETICHbl T'PaHUYHBIE
YCIIOBUS [UISl TIEPEXO0/1a OT FE03JIEKTPUIECKUX CBOMCTB K aKyCTUYECKUM. J[JIs pa3iin4HbIX reo-
nmoruyeckux ycnoBuid Boctounoit u 3amamHoit Cubupu 0000LICHBI U CHCTEMATH3MPOBAHBI
neTpoU3nIEeCKUE 3aBUCHMOCTH U1l CKOPOCTH NMPOA0JIbHOM BosHBI 1 YOC. BrinonHeHo neT-
podusnueckoe MOJEINPOBaHUE AT 000CHOBaHMs CBs3H Mexay Vp u YOC uepes nerpodu-
3ugeckue nmapameTps! Ku, K, Ks.

2. OO6ocHoBaH rpad) pacuera CKOPOCTHBIX MOJAEJNCH U3 Te0dIeKTPHUECKUX MOJe-
JIen.

3. O00CHOBaHbBI MPOLEIYPbI KATHOPOBKH SMIUPUUECKUX KOIPPUIIEHTOB ypaB-
Henus Paycra.

4. BBIIIOTHEHO MaTeMaTHYeCKOS MOJCIMPOBAHKE I OLEHKH (DaKTHIECKOH -
(EeKTHBHOCTH METOAUKH.

5. IIpoBenena anpobaryst Ha psiie MecTopoxaeHuit Boctounoit n 3anaano Cu-
oupu.

PaGoTbl Mo cOopy M cucTeMaTH3alMu Teooro-reoGU3HIecCKUX JaHHbBIX BBINOJIHEHBI
HETOCPECTBEHHO aBTOpoM coBMecTHO co cnenuanuctamu OO0 «CUT'MA-TEO» k.r.-m.H.
W.B. bynno, H.B. Mucropkeeoii u ap. PazpaboTka noaxona kK BOCCTAHOBIEHHIO CKOPOCTHBIX
xapaktepucTiuk BUP Ha ocHoBe manHbpix M3CB BBINONHSANIACH MO HEMOCPEACTBEHHBIM PYKO-
BOJICTBOM JI.T.-M.H., Ipo¢. A.B. [TocrieeBa.

OO00CHOBaHHE, TECTUPOBAHHE U BHEAPEHHE B MPOM3BOJCTBO IPEIaraeéMbIX METOANYE-
CKHX IOJXOJ0B IPOBEJCHO aBTOPOM JaHHOI paboTbl. [IporpaMmmupoBaHne MaTeMaTHYECKHX



npouenyp s nepecyera YIC B CKOPOCTH NPOAOJIBHBIX BOJH ocymiectiieHo JI.B. CypoBeiM
n A.C. KouneBbIM.

Anpobayus pabomut

Pe3ynbTaThl Hay4HBIX MCCIICIOBAHUH IO 3aIMIIAeMOH TeMe OITyOJIMKOBAHBI aBTOPOM
JIMYHO WJIM B COaBTOPCTBE B 6 paboTax, U3 HUX 3 — B JKypHaJax, BXOAAIMX B nepeueHb BAK,
1 — marent Poccuiickoit Dexpeparyu, pe3yabTaTbl pabOTHI OMYOIHMKOBAHBI B MEXIYHAPOAHOM
otpacieBoM xypHaie «First Breaky.

[pencrapieHHble B AUCCEPTAIMM HAy4YHBIC U NMPAKTHYECKHUE PE3yJIbTaThl apoOOUpOBa-
JINCh Ha CEMHUHApax, BBICTABKaX M KOH(EpeHIUIX pasiuyHoro ypoBHs B Mpkyrcke, Mockse,
Cankr-IlerepOypre.

bnazooapnocmu

ABTOp BBIp@XaeT INYOOKYI0 0JarolapHOCTb HAYYHOMY PYKOBOAMTENIO I.I.-M.H.,
npodeccopy A.B. IlocmeeBy 3a IOCTOSHHOG BHHMAHHEC M KOHCYJIBTAIMOHHYIO IIOMOIIb IIPH
TOJITOTOBKE AMUCCEPTALMOHHON PabOThI.

3a NOCTOSIHHBIE HACTABJICHUS M aKTHBHOE y4yacTHe B (JOPMHUPOBAHUH HAay4HBIX B3IJVISJOB U
HHTEPECOB, a TAKKE y4acTHe B pa3pabOTKe TEXHOJIOTHHU aBTOP OJNAarofapeH IIIaBHOMY IeO(pU3UKy
000 «CUI'MA-TEO» k.r.-m.H. Bynno U.B.

3a BCECTOPOHHIOI MMOJIEPXKKY IPU IOArOTOBKE HAaydyHOM paboThl aBTOp OnarozapeH
ucnonuutensHomy aupekropy OOO «CUI'MA-TEO» M.B. IllapnoBy u reHepaabHOMY
mupekropy OO0 « CUT'MA-T'EO» k.1.H. AradonoBy FO.A.

ABTOp BbIpaXaeT 0J1arolapHOCTh 32 MOANEPIKKY U IPOABHKEHUE TEXHOJIOIUH HAYAIbHUKY
ueHtpa o padore B Bocrouno-Cubupckom peruone, OO0 «I"A3ITPOM BHUUI'A3», k.r.-M.H.,
nouenty Cmupnosy A.C.

3a LeHHbIE PEKOMEHJALMU 10 MTOrOBOMY HPEJICTaBICHUIO IpadHKH aBTop OiaroiapeH
[JIaBHOMY HAyYHOMY COTPYIHHKY JIaOOpaTOpHH TJTyOMHHBIX TeO(HM3MYECKHX HCCIEIOBaHHUI U
peruoHanbHOM ceificMuynocTH 1.r.-M.H. CyBopoBy B.J1.

3a BCECTOPOHHIOIO PENAKTOPCKYIO MOEPHKKY aBTOp OJIarofapuT 3aMecTUTeNIsl HauaIbHUKa
otaena Mapketuara OO0 «CUT'MA-T'EO» Hemnesy /1.b.

Cas13b paboThbI ¢ HAYYHBIMH NpoekTamu. Hacrosiiee uccienoBaHue cTago BO3MOXKHBIM
npy  (MHAHCOBOH MOJUIEPXKKE IO IIPOrpaMME «MErarpaHtoB» IO II0CTaHOBJIEHHIO p220
[IpaBurensctBa PO Ne 075-15-2019-1883.

O0bemM u cTpyKTypa padoThl. PaboTta cOCTOMT M3 BBENECHHS, IISTH IVIaB M 3aKIIFOUCHHS,
cozepxur 110 cTpanuI] TekcTa, 66 pUCYHKOB U CIIMCOK JUTEPaTypbl 13 90 HaMMEHOBaHUIA.

I'maa 1. TMPOBJIEMbI CEﬁCMOPA3BEI[KI/I MOB OIT B
YCJIOBUSAX CJIOXKHOIMMOCTPOEHHOI BYP

IIpn uHTEpnpeTranuy MaTepuanaoB celicMOpa3BEeIOUYHBIX pabOT Ha TEPPUTOPUSIX CO
CJIOXHBIMM TTIOBEPXHOCTHBIMHU YCJIOBHSIMH M HEOJIHOPOJHOW BEPXHEH 4acThio pa3pe3a HeoO-
XOJMMO YUYHMTBIBAaTh UX BIMSIHUE HA MaTepHabl ceicMopa3BeKH. ICTOUHHKOM TaKoro BIMs-
HUS BBICTYTAIOT CKOPOCTHBIC aHOMAJIMH, COCPEIOTOYECHHbBIE B OTHOCUTEIIFHO TOHKOM, HO He-
OJIHOPOJIHOM IO TOJIIIMHE TPUIIOBEPXHOCTHOM MHTEpBase paspesa. Henoydér BausHus naH-
HBIX aHOMaJMi Ha (OpMYy OTpaXKAIOIIUX TOPU3OHTOB MOXKET HMPHBECTH K 3HAUMTEIbHBIM
omMOKaM B CTPYKTYPHBIX TIOCTPOCHUSX, YXYIIICHHIO BOJHOBOH KapTHHBI BO BCEM BPEMEH-
HOM JIMamnia3oHe, a TAKXKe MOBJIeYeT 3a co00il 0OJIbIINe HEOMPEIeICHHOCTH MIPU PELIeHHH 00-
paTHOM KMHEMaTHYECKOH 3a7jauu CeHCMOPa3BEeIKH.

Tepputopus Bocrounoit Cubupu, Ha KOTOPOH COCPEIOTOUCHO OOJBLIOE KOIUYECTBO
KPYIHBIX He(TEera3oBbIX MECTOPOKACHUH, XapaKTepU3yeTCs CIIOKHBIMU YCIOBUSIMHU KaK MO-
BEPXHOCTHOTO BO30YXXJCHUS YNPYIHX KojeOaHWid, Tak M CioxHO-moctpoeHHoit BUP. K
Hanbonee sspKkoMy npuMepy ocinoxxueHuir BUP MoxHO OoTHecTH pe3konepeceueHHbIH penbed

KOJIMYECTBEHHAs! MHTeprperalus MatepuanoB 3Ch npoBoauTcs B HECKOJIBKO L1aroB, KaxbIi
13 KOTOPBIX BHOCHT CBOM BKJIAJ B Ka4eCTBO MOIy4aeMOro pe3yibTara. IIepBbIM IIarom HH-
TepIpeTaluy  3JIeKTPOpa3BeJOYHBIX JAHHBIX ABILETCS CcOOp AaNpUOPHOH  TIeoJoro-
reodusndeckoil nHGopmarmy. Ha 3ToM miare aHamusupyercs HHGOpPMAIMs IO CKBaXHHAM
ray6oKkoro OypeHus, pacHolaraiollMCs Ha HccleayeMol Inomanu. Msywarorcs naHHbBIE
I'MC ckBakuH, ONpeaeNIroTcs PETHOHANBHBIEC IPOBOASIINE U BEHICOKOOMHBIE MapPKEPHBIE IO-
PH30HTBI, OCYIIECTBIACTCS IUTOIOrO-CTpaTHrpaduuecKas nmpyBsi3Ka cioes. [1o ceTH ckBaxuH
ompesensiercss BEIICPKaHHOCTh [0 MOIMHOCTH M IPOCTHPAHHIO OIIOPHBIX FOPH30HTOB. M3y-
YaloTCs MPOSIBICHUS MarMaTH3Ma U TeKTOHHUECKOH aKTUBHOCTH, OKa3bIBAIOIIME BIMIHUE HA
CTPOCHHE M3y4aeMOW TepPPUTOPHUH, XapaKTep 3IEKTPOMAarHUTHOTO 1ol Onpenensercs THi-
poreojornieckas XapakKTepUCTHKa paiioHa paboT.

Ha BTOpOM I11are OCyIIecTBIAETCS IOCTPOSHHE CTPYKTYPHBIX KapT IO ONOPHBIM I'OpHU-
30HTaM, OHPEHCIETCS IOJOXKECHHE H3BECTHBIX TEOJIOTHYECKHX CTIPYKTYP M Pa3phIBHBIX
HapymieHud. Taioke BBINONHSETCS OLEHKA PacHpeieNeHHs IEKTPHYECKHX XapaKTePUCTHK
pa3pesa ydacTka padoT, OCYILIECTBIISIETCS MOAOOP CTPYKTYPbI NEPBOHAYAIBHON T€0dJIEKTPH-
YeCKOH MOJENN B COOTBETCTBHU C IIOCTPOCHHBIMH CTPYKTYPHBIMH KapTaMmu. JIaHHBIH 3Tam
IPHU3BaH OMOYb yBA3aTh IIO Pa3pe3y OCHOBHBIE FOPH3OHTHI, IOTy4YEHHBIE B pe3ybTaTe Oy-
pPEHHS CKBaXXHH, M IOOHTHCS JIMTOJIOTO-CTPATUrPadMIecKOil NPUBS3KH TEOdICKTPUUCCKHX
CJIOEB MOJIEIIH.

Tpetnii mar BkItoyaeT B ce0s HHBEPCHIO CHTHAJIOB CTAHOBJICHHUSA M IOCTPOCHHE I'€0-
UEKTPUUECKUX pa3pe3oB. Ha 5ToM miare reosieKTpuueckue mapamerTpbl pa3pesa Onpeness-
I0TCSI ¢ HCIIONB30BaHUEM IporpaMmel uHTepnperanun Model 3 (Cypos, Illapnos, AradoHoB,
2011).

YT006b! MepeiiTi HEMOCPEACTBEHHO K MEPECUeTy TeOTCKTPHIECKUX MOACICH B CKO-
POCTHBIE, HEOOXOIUMO BBIIONHHUTE PacdeT U KaIMOPOBKY SMIHPUYECKHX KOI(DOHUIHCHTOB
ypaBuenust @aycra. [logxon Obu1 geTansHO paccmotpeH B padote (Shelokhov et al., 2018).
Jns pacuera k03 (ULMEHTOB MCIIOIb30BANACh ONMOpHas ckBakuHa. OCHOBHOE TpeOoBaHUE
IUIS TAKOM CKBaXKUHBI — HAIMYHME aKyCTHYECKOIO KapOTaXa B KaK MOXHO Oojee MIHIPOKOM
IMana3oHe ITyOWH, HauMHAs OT HEPBBIX METPOB. AIBTEPHATHBHBIM BapHaHTOM SBIACTCA
IPUMEHEHUE JaHHBIX BEPTUKANBHOrO ceiicMudeckoro npodumuposanus (BCII).

KoadduimenTs! ypaBHEHHS CUUTAIOTCS HOJOOPAaHHBIMU B TOM CIIydae, KOTa yIaeTcs
JMOOUThCS MaKCHMAIIbHOM CXOAMMOCTH HAaONIOACHHBIX U pacueTHbIX 3HaueHui Vp. Heobxo-
JIAMO TOOUTBCS TAKUX KOMOHMHAIMH K03 PULHEHTOB, KOTOPBIE OBl YIOBICTBOPSIIN YCIOBUSIM
BBIJICPKAHHOCTH B PaMKaX OHOU JIUTOJIOIMYECKOI Pa3HOCTH, HO IIPH 3TOM 00ECIICYHBAIH OBl
MAaKCHMAJIbHYIO CXOANMOCTb HaOMIOICHHBIX 3HAUCHHH U PacueTHBIX Vp IO BCel MIyOnHE MO-
nenu. s OLEHKH CXOMMMOCTH B JAHHOM CIy4ae HCIONb3yeTcss KOA(QGUINEHT KOppesuuu
creneHHOU (yHKnuM (ypaBHeHHe PDaycTa), BRICTYIAIOIIIN B JAHHOM CIIydae HeKOH (yHKIHU-
el HeBA3KH.

TTocne HACTPOMKK ypaBHEHHUS NMPOM3BOAUTCS MACCOBBIN MEPECUET re0dICKTPUICCKHIX
Mozenei 1 popmupoBanue Kyba ckopocreit BUP.

T'naBa 5. OLHEHKA T'EOJIOTMYECKOHN S®PEKTUBHOCTHU
MCHOJIb30BAHUSI MAJIOIJTYBUHHBIX 30HJIUPOBAHUIN ME-
TOAOM CTAHOBJIEHHUA TIOJISI B BJIM)KHEN 30HE JJIs1 TTPO-
THO3A CKOPOCTHOM MOJIEJIM BEPXHEM YACTH PA3PE3A

Bocmounaa Cuoups. Anzapo-/lenckas cmynens

T'eomoruyeckuit paspe3 Bocrounoit Cubupu siBisieTcss KpailHe CIIOKHBIM O0OBEKTOM
JUIi W3Y4YCHUS OCHOBHBIM HMHCTPYMEHTOM pa3BelOYHOI TeOo(DU3UKH — CeicMOpa3BeaKoil.
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roo0Gpa3sue UX CBOMCTB B 3aBUCUMOCTH OT JIMTOJIOTMYeckoro coctasa. [[lxypuk, 1972; Ixy-
puk, 1973].
Monens cBsizu «ckopocTb-YIC». 3aBucumocts Paycra

Jlnst Toro, 4roObl OT TE03NEKTPUUECKUX CBOHCTB MOPOJ MEPEUTH K aKyCTUYECKUM,
BO3MOXKHO HCIIONIb30BaHUE SMIIMPUYECKHX 3aBHCHMOCTEH. 3aBHCHMOCTh MEXIY yHENbHBIM
EKTPUUECKUM CONPOTHUBICHUEM M CKOPOCTHIO MPOJOIBHBIX BOJIH BIIEPBbIE OblLIa NPEACTaB-
neHa JI. @aycroM B 1951 1. AKTyanbHOCTh pabOTHI 00yCIIOBIEHa HEOOXOJUMOCTEIO pacdera
KapT CPeJHUX CKOPOCTEH MPOJONIBHBIX CEIICMUUECKHX BOJH IS PeLICHUs 3a/laull CTPYKTyp-
HBIX IIOCTPOEHUI.

B 1953 r. JI. ®ayct onmchIBaeT pe3ynbTaThl BBIYUCICHUI CKOPOCTH YK€ C y4ETOM
BIMSIHHS JIWTOJOrnyeckot cocrapisiromeit [Faust, 1953]. [Ing ydera JUTOIIOTUN UCIIONB30Ba-
JINCh JJaHHBIE HJIEKTPUUECKOr0 KapoTaxka. B XoJie SKCIIepHMEHTOB CONOCTABIISUIICH 3HAUEHUS
CKOPOCTH TIPOJOJIBHBIX BOJH, HOMYYCHHBIX 110 JAHHBIM CEHCMIYECKOro KapoTaxa, U 3Hade-
HHS YZEIBbHOTO CONPOTUBJICHUS TOpHOI mopoxsl. B pesynbrate aHanusa OblIa IOTydYeHa
¢dopmyua.

I'naa 3. OCHOBbBI METOJA 30HIUPOBAHUSI CTAHOBJIE-
HHUEM IOJIS B BJINKHEM 30HE

Meron 3CB sBnsieTcss ofHUM U3 Te0(QU3NUECKUX METOJIOB, TPAJAUIMOHHO IIPUMEHSIO-
mmxcst B Poccuu mpy pelieHry IHUPOKOTO KPyra TeoIOTHUeCKUX 3a7ad: OT U3YUeHHUs BepX-
Hell 4YacTH paspe3a 0 IMOMCKOB M Pa3BEIKH MECTOPOXKAEHUH yrieBogopoaoB. boibIoit
BKJIaJ B pa3pabOTKy TEOpHUM METO/a, METOAUKH paboT u 00paborku pesynbraroB 3Ch Obun
BrueceH ydyeHsiMu A.H. TuxonoBsim, JI.JI. Baubsinom, C.A. lleitnmannom, b.U. Pabunosu-
4eM u jp., a Takxke G.V. Keller, J.R. Wait, L. Buselli, C.H. Stoyer u np.

MerTo OTHOCHUTCS K TPYIIC WHIYKTUBHOM 3JIEKTPOPA3BEIKH C MCKYCCTBEHHBIMHU HC-
TOYHUKAMH HJICKTPOMATHUTHBIX MOJEH.

Pa6otsr merogom 3Ch npoBozsTCes ¢ MPUMEHEHHEM WHIYKTUBHOM YCTaHOBKH, COCTO-
SIleH U3 He3a3eMJICHHBIX KBAJPAaTHBIX 'eéHepaTOPHONH M IPUEMHBIX I€TeNlb PA3IUYHOIO pas-
Mepa. YCTaHOBKa ¢ MHIYKTHBHBIM BO30YXJCHHEM ObIBAaeT JBYX BHIOB: C BBIHECCHHOW 3a
mpezesbl reHepaTopHoil mpueMHON metied (Q-q) ¥ COOCHBIMH NPHEMHO-TEeHEPATOPHBIMH
MeTISIMH, T.H. YCTaHOBKa «remis B erie» (Qq). Mcnons30BaTh KOMOMHHPOBAHHYIO COOCHO-
Pa3HECEHHYIO YCTaHOBKY, KOTJ[a OT OJTHOM I'eHepaTOPHOU METIN U3MEPSETCS CHIHAI Ha COOC-
HOM U pa3HeCeHHOM MPUEMHBIX NeTsIX. B Xo/1e npoBe1EHHBIX UCCIIEIOBAaHUM UIMHA CTOPOHBI
reHepaTopHoi netiu cocrasisia 100 M, mpuemHoit — 10 M. Mcronb3oBanuck pa3HOCHL, paB-
seie 0 1100 M. Cuna Toka B TeHEpaTOpHOM neTie u3MeHsutach ot 1 10 40 A.

Jnana3oH uccnenyemsix riryoun cocrasui 10-700 m.

I'nasa 4. IPOTHO3 AKYCTUYECKHX CBOMCTB PA3PE3A HA
OCHOBE JAHHBIX m3CB

Bbina npoaHann3upoBaHa BO3MOXKHOCTb IPUMEHEHUs JaHHOTO 3MITHUPHYECKOTO YpaB-
HEHMS U BOCCTAHOBJICHHS aKyCTHYECKUX CBOMCTB pa3pesa 1o faHHeM M3Ch.

IIpurnmnraneHas cxema pacuera ckopoctHoi Mozxenu BUP va ocHOBe nanabIX M3Ch
yepes sMnupuieckue 3apucumoctu daycra npencrasieHa Ha Omuoka! MCTOYHUK CCBIIKH
He HaiiJleH..

Ilo HaOmoneHHBIM B MOJE (IKCHEPUMEHTAIBHBIM) JaHHBIM BBIMOIHSICTCS WHBEPCHS
(pemienne obOpaTHOM 3amaun reodusukn). KoiaudecTBeHHass MHBEPCHUs 3aKJIFOYAaeTCs B YHC-
JICHHOM MOJICJIMPOBaHUY TOPU30HTAIBHO-CIIONCTON CpeJibl, ITapaMeTpbl KOTOPOH yBSI3BIBAIOT-
cs ¢ ganHabivME [HC, 6ypenns. C nenbro MUHIMHU3aIUH BIUSHUS NPUHIUIIA S5KBUBAIEHTHOCTH

U BBIXOJIbI TPELIMHOBATBIX KAPOOHATHBIX IOPOJ Ha JHEBHYIO MOBEpPXHOCTH [[IbsHKOB U 1p.,
2019].

Ha ceficmuueckux paspe3ax Takue aHOMAaJIHH XapaKTEePU3YIOTCS MOJHON WM YacTHU-
HOH moTepel Koppessiuuy oTpaxarommx ropuszontos (OI), a Taxke uckaxeHueM Mopdoiio-
run OI u3-3a pe3konepeceueHHoro penabeda.

Hapsiny c peskomnepecedeHHbIM peibe)oM HEOOXOAMMO OTMETHTh Haju4ue B BUP
KapOOHAaTHOTO KapcTa, 3a4acTylo (IIIOMAOHACHIEHHOrO. Pa3pesbl, OCIOXKHEHHbIE IaHHOM
aHOMaJIMeH, XapaKTepHU3yIOTCs 00IACTIMU MONTHOM WM 4aCTHYHOH moTepu kKoppeisinuu O

O0racT pactpocTpaHeHus MHOToJeTHeMep3ibix nopoa (MMII) 3anumMatot okono 5
miH. kM2 Tepputopuu Poccun [Brown et al., 1997]. 3HauuTeNnbHOE KOTMUECTBO PA3BENAHHBIX
MeCTOpOXkKICHHH Poccun: kak pyaHBIX, TaK M HEPYAHBIX, TAKKE COCPENOTOUCHO B 00JIACTH
pacnpoctpanenust MMII.

OJHMM U3 HEMAJIOBaXKHBIX BOIPOCOB sBIIsiETCs Bonpoc BiustHus MMII Ha yxynmeHue
KauyecTBa MaTepPUaIIOB CeiiCMOpa3BeIOYHBIX pabOT MPH NOMCKaX HE(TH U ra3a Ha TEPPUTOPUH
3anaguoit Cubupu.

IIpn pacuere craTMuecKuX MONPaBOK TPaAULUOHHBIMU METOAAMH (IIyTEM CIIIaXKHMBa-
HUS Bapualuid BpeMeH rojorpada) Ha paspe3e BO3HHKAIOT MCKYCCTBEHHbIE CHHKJIMHAIM.
KomOunanus riy00KuX HU3KOYACTOTHBIX BapHalUil CTAaTHYECKUX 3aJIePXKEK C MHTEHCHBHBIM
MOJIEM TIOMEX, 3aTPyIHSIONMX MPOCICKUBAHUE OTPAKEHHUI, CO3MACT TPYAHOPA3PELIUMYIO
cutyanuto [Tabakos u 1p., 2016].

BYP B peanbHbIX YCIOBHSAX MOXET XapaKTepH30BaThCsl OAHOBPEMEHHO HECKOJIbKUMHU
BUJIaMU HEOJHOPOIHOCTEH. B CBSI3M ¢ 3TUM y4YeT TakuX HEOAHOPOJHOCTEH SIBIISIETCS BECbMa
AKTyaJIbHBIM JUISl KOPPEKTHOTO IIPOTHO3MPOBAHUS FE0JIOTMUECKOTr0 pa3pesa.

Peskue msmeneHus: pesbea MOBEPXHOCTH HAOMIOAEHMH, MOIIHOCTEH M CKOpocTel
ynpyrux BonH B BUP mpuBoasT k ToMy, 4TO BpeMeHa NMPUXOAa OTPAKEHHBIX BOJH Ha Ceii-
CMHYECKOI1 3aich B pa3HbIX TOYKax mpoduis HaOmoaeHui pe3ko MeHsroTes. Ecinu 910 Biu-
SIHUE HE MCIPABUTh, TO B TAKOM ClIydae OCH CUH(A3HOCTH OTPaKEHHBIX BOJIH OyIyT CHIBHO
nckaxeHbl. [IOBBICHTH Ka4eCTBO TAKUX CEHCMHUYECKHUX 3aIiCeil BO3MOXKHO TOJBKO IyTEM HO-
KaHAJIBHOTO BBEJCHHS CIIENUAIBHO PACCUNTAHHBIX KOMIICHCHPYIOIINX BPEMEHHBIX CIIBUTOB —
CTaTUYECKUX IIOIPABOK.

ITonpaBku 3a BIMsSHUE TOKATBHBIX M3MeHeHnl cBoiicTB MMII onpexnenstoTcs psaom
KJIACCHUYECKUX CIIOCOOOB, OIMH U3 HMX - 3aMEHA CJIOs MOCJIe NMPOBEAEHHUS IETAIBHOIO CKO-
pOCTHOro aHanu3a. 3Ha4YeHHs CKOpocTed Juis pacuera nomnpaBok 3a MMII cuumarorcs 1o
TPaeKTOPUH TPOCIISKUBAHUSI TOPU30HTOB, CBSI3aHHBIX C MEP3JIOTOH, MM IO YCIOBHOMY
ypoBHI0o Hrxe MMIL.

BaxHeHmMy NpakTHYECKUMHI XapaKTEPUCTUKAMH M3MEHYMBOCTH CTaTHYECKHX I0-
MIPABOK SIBJIAETCS MPOCTPAHCTBEHHAS YACTOTA M aMILUIUTYa. Y CIIOBHO, IO IPOCTPAHCTBEHHOM
YacTOTE BBIICISAIOT KOPOTKONEPHOJHbIE, CPEIHENEPHOHbIE U UIMHHONEPHOIHbIE CTaTHYe-
CKHE TIOMPaBKH.

TpaauuuonnsiM pemennem mpobnembr BUP sBisiercst BBeneHHEe B CEWCMOTPAcCh
JUTMHHOINIEPHOJHBIX CTATUYECKUX NonpaBok. OJHAKO BBEJECHHE TAKHUX IONPABOK BIIEUET 3a
c000ii TMOSIBIICHUE JIOKHBIX CTPYKTYPHBIX 2JIEMEHTOB M HCKa)XCHHE BPEMEHHOTO paspesa.
CyLIeCcTBYIOT Pa3JIMYHbIE TPAJIUIIHOHHBIE METOIUKH PaciyeTa CTAaTHIECKHX HOIPABOK.

IToMuMO TpaaMIIMOHHBIX METOJOB pacyeTa CTATUUECKUX IONPAaBOK BCE Yallle NPUBIIE-
KalOT HECEHCMUYECKHEe METOJbI AJIS MOJTYyYCHHs NOIOJHUTENBHOW HH(OPMAUKM O BEpXHEH
yacTu paspesa. CyIecTByIOT HOIXObI 110 MPUMEHEHHUIO HECEHCMUYECKHX METOJI0B JUIsl IIPO-
rHO3a ckopocTHOH Mozenu BUP, paspabotanusle cnenuanucramu AO «HpkyTckreopusukay,
CHUUITuMC, OO0 «CeBepo-3amamy.



I'nmapa 2. IETPO®U3NYECKASA MOJEJIb

Jlnst ocyIiecTBIeHHS IEPeXo/ia OT OHOTO (GU3HYECKOTO CBOMCTBA K APYTOMY HYXKHO
000CHOBATh HAJIMYKME YCTOMUYMBBIX B3aUMOCBSI3eH MEXK/Ly ITapaMeTpaMH, a Takke 000CHOBATh
WX TPaHUYHBIEC yCIOBHSL.

Haub6onee pacmpocrpanena moaens ¥YOC, npeanoxennas Apuu [Archie, 1942]. Co-
IJIACHO MOJIEJIH, BBOIUTCS IIOHATHE MapaMeTpa 00beMHOM OPHCTOCTH, SBJISIOIIETOCs COOT-
HOILIEHUEM YJIEIBHOTO CONPOTUBIIEHHS TOPobl K YOC HaChILIAIOIIETO TOPOBOE NPOCTPaH-
CTBO MPOBOJSIIETO (BIIFOUIA.

ITapameTp NOPUCTOCTH, B CBOIO OYEPE/ib, paCCMATPUBAETCS KaK (YHKLHS KodPPUIM-
eHTa nopuctocTd. CyTh MOIENN ApPYH COCTOMUT B TOM, YTO SJICKTPHUYECKAs NMPOBOAUMOCTH
TOPHBIX MOPOJ] 00ecneynBaeTCst TOIBKO (UIOMIOM, 3aNONHSIOIUM HOPOBOE IPOCTPAHCTBO. B
cily4ae, €ClI MOPOBble KaHANIbl 00Pa3ylOT CUCTEMY MPSMOIMHEHHBIX IPOJOJIBHBIX MPOBOJI-
HHKOB, [TapaMeTp MOPUCTOCTH OKa3bIBACTCS OOPATHO MPONMOPLUOHANCH KOIDQUIMEHTY MO-
PHCTOCTH.

I'nunocoaepialye ropHsle MOPOIbl XapaKTEePHBI UL CPAaBHUTENILHO MOJIOABIX TEPPU-
TEHHBIX T'€0JIOTHYECKHX Pa3pe30B, KOTOPBIC B XOJ€ Pa3BUTHUsI HE MO/BEPraliiCh CYIIECTBEH-
HO¥M nuTH(uKaimu. CraboCleMEeHTHPOBAHHBIE MOPOJBLI B 3TOM CIydyae MOTYT OBbITh Ipel-
CTaBJICHbl B BUJIE CMecU Iecka ¢ nopucroctsio 10 30-40 % u rnuusl. [Ipu npoxoxkaeHuu
9NIEKTPUYECKOTO TOKA MPOUCXOAUT COYECTAHHE BIHMSHHS OOBEMHON MPOBOIMMOCTH 32 CUET
JIBIDKCHUS] HOHOB B Macce IecKa M MOBEPXHOCTHOM, XapakTepHo uist riuH. [lepBoiii dakTop
MTOJUUHSETCS 3aKOHY ApYH, Npu4eM KO3 (PHUIUECHT U3BMIMCTOCTH JUIs IIECKa MOXKET COCTaB-
qate 1.05-1.15.

JInst YUCTBIX TJIMH 3aBHCHUMOCTb MEXIY CONPOTHMBICHUEM CPEAbl U MUHEpaIu3anuen
mopoBoi BoAb! cioxHee. [Ipn Manoi MuHepanu3anul OCHOBHOE BJIMSHHE OKa3bIBAaeT IIO-
BEPXHOCTHAsI MPOBOAMMOCTb, 00eCHeYrBaOIIasi COOCTBEHHOE COMPOTHBICHHUE TJIMH TOpsIIKa
2.5 Om'M. [Inist yabTpanpecHbIX MOPOBBIX BOJ aXe HEOOJbIIOE KOIMYECTBO TJIMHUCTOIO Ma-
Tepuana 00eCIeunBaeT BEIUYMHY CONPOTHBICHUS HPUMEPHO PAaBHYIO CONPOTUBICHHIO YH-
CTBIX IJIMH, JENEHHOMY Ha JIOJIIO TJIMH B nopoje. HecMoTpst Ha TO, 4TO B 3aBUCHUMOCTH OT
CTPYKTYpBI 3aIlOJIHEHUS! TJIMHAMH IIOPOBOTO IIPOCTPAHCTBA IECKA, CONPOTHBIEHHUE IOPOABI
MOXKET HECKOJBbKO MeHAThCs, A.A. PeoxoBeiM [PepkoB, Cynorutaros, 1990] moctpoensl HO-
MOTPaMMBbl 3aBUCHMOCTH CONPOTHUBIICHHS IECYaHO-TIIMHUCTOH MOPOABI OT MHHEpaIU3alUH
opoBoro (Iona, OCHOBaHHbIE HA CPEJAHECTATUCTUUECKUX METPOYU3UIECKUX JaHHBIX.

MHOTOoNeTHSISI MEP3JI0Ta SBJISETCS] TUIUYHBIM HMPUPOAHBIM SBICHUEM ISl CEBEPHBIX
peruoHoB Poccun u npyrux crpas. [IpuunHoii ee GopMHUpOBaHUS SBISETCS HATUYKUE OTPHUIIA-
TEJIFHOTO OajlaHCa TEINIOBOM SHEPTHH TeppUTOpHi. B 3TOM cityuae riyOMHHOTO Ternia He
XBaTaeT AJII KPYTJIOTOJMYHOTO MOJJIEPIKAHHS TTOJOKHUTENIBHBIX TEMIIEpaTyp HIKE 30HBI ce-
30HHOTO BIMSHUS. B 3aBUCUMOCTH OT KIIMMaTH4ECKOIO CE30HA Mep3Jble MOPObl MOTYT pac-
MIPOCTPAHSATHCS B TOJIIE OT JHEBHOH IMOBEPXHOCTH JI0 MTOJIOIIBEI MEP3JIOTHI JIMOO HOKPHIBATH-
Cs1 CE30HHO-TaJIBIM CJI0EM, TOJIIHHA KOTOPOr0 MAaKCUMAJIbHA B KOHIIE JIETA.

Merpodusnyeckasi Moaeb YOIPYTHX CBOICTB

B 1956 r. u B mocnenyrommx myonukanusax Yaiian u 1p. IpeaoKuiIn SMINPUIECKOe
OTHOILEHHE CKOPOCTb-IIOPHCTOCTD ISl IIOPUCTON CPEJibl, HAOJIHEHHOW MUHEPaIM30BaHHBIM
¢ronoMm .

Ilpu Mcnonbp30BaHMM JAHHOTO YPaBHEHUSI CIENyeT YYUTHIBATh MHOTOUYHMCIICHHBIC 10-
MyIIeHust ¥ ycinoBusa. HecMoTpst Ha 3TO, OHO aKTUBHO HMcnoib3yercs. Korna kakoe-n6o no-
MyIICHUE HapyIIaeTcsi, MHOTHE aBTOPHI NPEUIaraloT BBOIUTH 3MIHMPHYECKUE ITOMIPABKU 3a
TIIMHUCTOCTD U CMEIIAHHYIO JIUTOJIOTHIO.

Jlnst yTOUHEeHHs SMIIMPUYECKOro ypaBHeHust Yaiuuu PaiimepoM u ap. ObUIO mpemto-
JKEHO COOTHOIIICHHE CKOpocTh-niopucrocts [Mavko et al., 2009; Sheriff, 2002].

3Ml_ll/lpl/l‘leCKI/le npe06pa3OBaHI/m 4acTO LEHHbI HE TOJIBKO JIA IMOJYUYCHHS INPIMBIX
OLICHOK CBOMCTB IOPOA. DTH NpeoOpa3oBaHUs PACKPBIBAIOT TAKKe (yHKIHOHAIBHBIE CBSI3H
MEXIy IepeMeHHbIMH. Hampumep, OHM MOTYT AaTh NpeAcTaBlIeHHe 00 OTHOCHUTENBHBIX KO-
nebaHusX ckopocTei P- u S-BosH, BBI3bIBAEMBIX U3MEHEHHEM 00beMa I0p U MNIMHUCTOCTH.

Jlnst TIIMHUCTOrO paspesa CYILECTBYIOT SMIMPUYECKUE COOTHOLIEHHS MEXKIY CKOPO-
CTBIO, HOPUCTOCTBIO M COAEPKAHUEM TJIMHBI TOJYUSHHBIC IO Pe3yJIbTaTaM YJIbTPa3BYKOBBIX
n3MepeHuit Ha 75 o0pasiax Xopollo CLIEMEHTUPOBAHHbIX N€CYaHUKOB. MI3Mepenus npoBoau-
JICH TP PA3JIMYHBIX 3HAUCHUX (P HEKTUBHOTO NaBiIeHHs U BogoHackleHHocTH [Han et al.,
1986].

Eciu npuasts 1 MIla = 145 psi u rpaguent sddexruBroro nasnerus = 0,5 psi/dyT,
u3mepenus npu 40 MIla u 5 MIla 6ynyT cooTBeTcTBOBaTH IiiyOHHAM MpuOIH3UTENsHO 3600
M 1 450 M COOTBETCTBEHHO.

B oTHONIEHHH paccCMaTPUBACMBIX XOPOIIO CIEMEHTHPOBAHHBIX MECUYAHHKOB MOXKHO
C/IeNIaTh HECKOJIBKO BBIBO/IOB:

. 3aBUCHMOCTH CKOPOCTH OT INTyOUHBI MCHBIIE BBIPAXKEHA [UI1 XOPOIIO CIIEMEHTHU-
POBaHHBIX, YeM ISl HECLEMEHTHPOBAHHBIX TECYAHHUKOB;

. OpU YBEMYCHUH TIPOLICHTA TOPUCTOCTH MM OOBEMa TJIMHBI CKOPOCTH MMaiaeT
HpUOIM3UTENBHO B 2,5 paza GoMblue JUIst TOPUCTOCTH, HEXEIH 11 00beMa IIIHHBI;

. NPH YBETHYEHUH MPOIIEHTA MMOPUCTOCTU WK 00beMa TnHbl ko3¢ dumument ITyac-
COHa pacTeT;

. ko3 duipent [TyaccoHa yMeHbIaeTcs ¢ riTyOHHOI.

W3 naHHOTO ypaBHEHHs BBITEKACT OJJHO MHTEPECHOE METPO(DHU3UIECKOS CBOUCTBO YH-
CTBIX IIECYAHHKOB, YTO CTAJO BO3MOXKHBIM OJarojaps pasieleHuro Habopa DaHHBIX Ha He-
CKOJIBKO KaTeropuil. Y paBHEHUs JUIS YUCTBIX IIECUAHUKOB ObUIM BBIBEAEHBI C UCIIONB30BAHU-
em Bcero 10 o6pa3uoB uncroro necyanuka. OHAKO, IPH BBIBEICHUH YPaBHEHUH VIS TIIMHU-
CTBIX MECUAHUKOB OBUIH UCTIONB30BaHbI BCE 00pa3Ibl, BKIIIOYas 00pa3ibl YUCTOrO MeCYaHHUKA.
npl/IBe)leHHble BBIIIC YPABHEHUS JUIS YUCTOI'O INECHaHNKA HE UMCIOT TJIMHUCTOM KOMIIOHEHTBHI.
TeMm He MeHee, CKOPOCTH B YHCTBIX MECUaHUKAX TAKKE MOT'YT PACCUUTBIBATHCS C HCIOJIb30-
BaHHEM YPaBHEHUS IS TIIMHUCTBIX necyaHukoB npu C = 0.

B paccunTanHbX 3HaYeHHsX Kod(uuuenra [Tyaccona HabmoaeTcsi CynIeCTBCHHAs
pa3Huna, 00yCIOBICHHAS UCIOJIF30BAHUEM TOTO WM JIPYroro ypaBHEHHUs. XaH U Jp. OTMe-
TWIN TETPOPU3NYECKYI0 3HAYUMOCTh 3TOW PA3HUIIBL «...0Y€Hb HEOOJBIIOH O0BEM TIIMHBI
(1% wnu HEeCKOJIBKO OOBEMHBIX MPOLIEHTOB) 3HAYUTENHFHO YMEHBIIACT MOAYIH YHPYTOCTH
[ECYaHUKOBY». Y MEHbIICHNE Goliee BRIPAKEHO ISl MOLYIISI CIIBUTA, HEKEIH ISl MOLYIISI 00B-
€MHOT0 CXKaTus. B THnn4HOM KitaccuyeckoM OacceifHe GOJBIIMHCTBO [ECYaHbIX IUIACTOB CO-
JEpXKHUT HEOONbIION 00beM TIMHBL TakuM 00pa3oM, Ul YHUCTBIX MECYAHHKOB JOJDKHO
HAOJIFOIATHCS 3HAYUTENBHOE CHIDKeHUE Kod(duimenta [lyaccoHa mo cpaBHEHHIO ¢ OKpyKa-
IOIIMMH TJIMHUCTBIME Niecyanukamu [Mavko et al., 2009; Sheriff, 2002].

M3BecTHO, YTO OCHOBHBIE IMCIIEPCHBIC U TIOPHUCTHIC BIArOHACHIIICHHbIC TIOPOBI B Ta-
JIOM COCTOSTHUM PAcCIIONIAraloTCsl B CICAYIOMINA Psit (B MOPSIKE BO3PACTaHHsI CKOPOCTH pac-
MPOCTPAaHEHHs B HUX MPOJOJIBHBIX YIPYTUX BOJIH): TECOK, CyIeCh, CYTJIMHOK, [JIMHA, [ecya-
HHK, MEpresib, MeJ, U3BECTHSK. B 3aBUCUMOCTH OT BJIQXXHOCTH, CTPYKTYPbI M TEKCTYPBI KaX-
Iiasi U3 OTHX MMOPOJ XapaKTePU3yeTCsl ONPEACICHHBIMH JHaNa3oHaMu 3Ha4YCHUI VP, KOTOpbIe
MOT'YT YaCTHYHO IEPEKPBIBATHCS, OJJHAKO BBIICICHHBIA psiJi 000COONIAETCS HOCTATOYHO YeT-
Ko. J{yist Mep3nbIx opox noxo0Hast KiacCU(uKanus MOKeT OBITh IIOCTPOSHA TOJIBKO IIPH y4e-
Te BIMSHHUS TEMIICPATYPBIL, JIBAUCTOCTH M HANPSHKCHHOTO COCTOsIHUA. IHaYe mopo/sl pa3Horo
JIUTOJIOTMYECKOTO COCTaBa HEBO3MOXKHO PA3/ICNUTh JaXe M0 CPEAHHM 3HAYCHHSIM CKOPOCTH.
Omnpezensitonieii sBISETCsl TeMiepatypa nopojpl. [ ¢pukcupoBaHHBIX 3HAUYEHHMIT TeMIepa-
TYPBI MOJKHO [aTh CKOPOCTHYIO KIAaCCH(M)HKALMIO MEP3JIbIX MTOPOJ, XapaKTePU3YIOILYI MHO-
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