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AHHOTanua. AKMya/bHOCMb VCC/IeJOBaHUs ONpeJessieTcsl MOTPeGHOCThI0O B ONEePaTHBHOM MOJIyYeHHH MHPOPMALUH O
COCTOSIHMM TPACC MarruCTpajbHbIX TPYOONPOBOAOB M aKTUBHOCTH 3HAOIE€HHBIX NPOLECCOB, MPOUCXOAAIMX B TOJIAX TOp-
HBIX TIOPO/], HAXOASAIUXCS B 30HE B3aUMOJeUCcTBUSA ¢ TPy6oH. [logBHUKKHK GJIOKOB 3eMHOU KOPBI C/IYXKAT TPUTTEpaMH MOsIB-
JleHus: JeGeKTOB MM aBapUH NpH 3KCIJIyaTaluMHU TPyOGONpoBOJHbIX cucTeM. CpesicTBa a3pOKOCMUYECKOr0 MOHUTOPHHTA
BCJIeICTBHE 0630PHOCTH, TOUHOCTH M ONMEPATUBHOCTH HAWIYYIIUM 06pa30M COOTBETCTBYIOT TPe6GOBaHUSIM K HHPOpMALUH,
obecnevyuBawllell aHa/IM3 JUHAMUKU Pa3BUTHS NPUPOJHBIX polLieccoB. B 3ToM cBeTe pazpaboTKa MeTO/,0B aBTOMaTHU3UPO-
BaHHOTO AelindpUpPOBaHUA [ Ollpe/ie/ieHHUs] MeCT aKTUBHOTO BO3/lefiCTBHSA Ha TPy6oNpoBo/bl BecbMa aKTyasbHa. Iesb:
BbISIBJIEHHE MeCT IlepeceyeHHs] Tpacchl Ha ydacTke CoBeTckoe-IIpuroposHoe 30HaMM aKTUBHBIX Pa3/IOMOB JJs1 OLleHKHU
PUCKOB HEraTUBHOTO BO3/]eHCTBUS IPU OPraHU3allUM re0TeXHUYeCKOro MOHUTOPHUHTA B 3TUX 30HaX. 066€Km: CHIMKHU Tep-
PUTOPHH, IO KOTOPOH MpOJIOKeHbl TPYyOONPOBO/BI, MOJIyYeHHble C KOCMHYeCKUX anmnapaToB Landsat, Sentinel, a Takxe
Shuttle npu BbimosHeHuu npoekta SRTM, a Takke AaHHBIE O MOJIOXKEHUU SMUILLEHTPOB 3eMJIETPSICEHUI HA 3TOH Ke TeppHu-
TOpuU. Memodsr: femindpUpoBaHMe KOCMUYECKUX M300paykeHUH, MeTobl KapTorpadrupoBaHUs B reoMHPOPMALUOHHON
cpefie, CTaTUCTUYECKHMe, JIMHEAaMeHTHOro aHaiu3a. Mcnosib3oBaHue nporpaMMHbix KoMmiuiekcoB QGIS, ArcGIS, LEFA. Pe-
3y/1bmambl U 861800b1. [IpoaHaN3MpoOBaHa CIyTHUKOBAsA U reopusndeckass THPOPMaLHs O COCTOSTHUU UCCIelyeMOol Tep-
pUTOpPHHY, ONIpe/ie/ieHbl Pa3IOMHbIEe 30HBI, lepeceKaroliie Tpaccy Tpy6onpoBooB npoekTa «CaxanuH-2». BeisiBeHbI yyacT-
KM aKTHUBHBIX Pa3/IOMOB, Ha KOTOpBIE C/1eJlyeT 06paTUTh NPUCTaIbHOEe BHUMaHHe NPYU OpraHU3alMd MOHUTOPHUHIA B MeCTax
BO3MOXKHBIX MOJBMXEK OGJIOKOB 3eMHOM KOPBI, KOTOpBIe SIBJAITCA UCTOYHHKAMH aBapuHHBIX fedekToB TpyObl. Ha Teppu-
TOPHUH YCTAHOBJIEHBI IVIABHbIE TPAHCPErHOHAIbHbIE PA3/IOMHbIE 30HBI MePUAMOHAIbHOrO NpocTUpanud (I panra): Xokkaii-
Jo-CaxanuHckasa (Oxorcko-O3epckass BeTBb 30HbI Pa3jioMoB TyHaWYMHCKON CHHKJIWMHAJBHOM BmajuHbl), LleHTpasbHO-
CaxanuHckas (KiodeBckasi omepsolias 30Ha passioMoB) W 3anagHo-CaxanuHckas (CienukoBcKo-HeBesnbckuil yyacTok
30HBI pa3oMoB). BuigiesieHbl 30HbI pa3yiomoB Il panra: CycyHalckas - Ha rpaHune CycyHaiickoro xpe6Ta u CycyHaWckod
HHU3MEHHOCTH, a TaKXe KpyIHas Liellb pa3JIOMOB CeBep0-3aMa/HO-I0T0-BOCTOYHOI0 JUaroHaJbHOT0 MPOCTUPaHus, epece-
Kalolas Tpaccy Tpy6onpoBo/a Ha BaxpymeBcko-XprcTodpopoBckoM yyacTke. Kpome Toro, Ha CHUMKax BBIJEJSAIOTCA 6oJiee
Mesikue passiomsl 111 u IV panra. CBezieHHs 0 COCTOSTHUM TPYyGOIPOBOJOB B MECTaxX NepeceyeHHs C pa3JIOMHBIMU 30HAMHU
cobuparoTcsl B 6a3ax JaHHBIX a9POKOCMUYECKOT0 MOHUTOPHUHIA TPYGONPOBOJHBIX cUcTeM. Takue JaHHbIe BOCTPe6OBaHbI
MPY IPOBe/IeHNH MH)XXeHEPHBIX U3bICKAaHUH, BBINOJHEHUH TPOEKTUPOBAHUS U CTPOUTENBCTBA 06'EKTOB TPYOOIPOBOLHOTO
TPAHCIOPTA, @ TAKXKeE B IPOLiecce IKCIIyaTalliy TPyOGOIPOBOIOB.

Kio4yeBble c/10Ba: MOHUTOPUHT 3eMeJib, KOCMUYeCKHe CHUMKH, IMHEAMEHT, Pa3JjioM, CEHCMUYECKHUH PUCK, TPyOGOMPOBOI-
Has cucteMa, ArcGIS, QGIS, LEFA

BiarogapHocTH: McciejoBaHMe BBINOJHEHO NPU NoAAepkKe rpaHTa [IpaBuTesnbcTBa CaxaJMHCKOM 06s1acTu B dopMe cy6-
CUAMM MOJIOABIM Yy4YeHbIM Ha peajH3al{dI0 Hay4yHo-UccjaefoBaTeNbCKuX NpoekToB ([locraHoBseHune I[ICO Ne 486 ot
27.10.2022 r.), BbIAJaHHOTr0 MUHUCTEPCTBOM LIMPPOBOro M TEeXHOJIOTHYeCKOTo pa3BuTHs CaxanuHckol obsactu (Pacnops-
*keHHe N2 122-p ot 12.12.2023).
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Abstract. Relevance. The need to promptly obtain information about the state of the main pipeline routes and the activity of
endogenous processes occurring in the rock strata located in the zone of interaction with the pipe. The movements of the
blocks of the earth crust serve as triggers for the appearance of defects or accidents during the operation of pipeline systems.
Due to their visibility, accuracy and efficiency, aerospace monitoring tools best meet the requirements for information that
provides an analysis of the dynamics of the development of natural processes. In this light, the development methods of op-
erational automated decoding to determine the places of active impact on pipelines is very relevant. Aim. To identify the in-
tersections of the route on the Sovetskoe-Prigorodnoe section with zones of active faults to assess the risks of negative im-
pacts during operation of pipeline and organize geotechnical monitoring in these zones. Object. Images of the territory along
which pipelines are laid, obtained from Landsat, Sentinel, and Shuttle spacecraft during the implementation of the SRTM pro-
ject, suitable for identifying disjunctive faults, as well as data on the position of earthquake epicenters in this territory. Meth-
ods. Decoding of space images, methods of mapping in a geographic information environment, statistical, lineament analysis.
Using software packages QGIS, ArcGIS, LEFA. Results and conclusions. The authors have analyzed the satellite and geophysi-
cal information on the condition of the studied territory, identified the fault zones crossing the pipeline route of the Sakha-
lin-2 project. The authors identified the areas of active faults, which should be paid close attention to when organizing moni-
toring in places of possible movements of blocks of the earth crust, which are sources of emergency pipe defects. Active fault
zones have been mapped that warrant focused monitoring efforts in areas susceptible to crustal block displacements, which
pose significant risks to pipeline structural safety. The authors established the main transregional fault zones of the meridio-
nal strike (rank I) on the territory: Khokkaido-Sakhalinskaya (Okhotsk-Ozerskaya branch of the Tunaichinsky synclinal de-
pression fault zone), Tsentralno-Sakhalinskaya (Klyuchevskaya feathering fault zone) and Zapadno-Sakhalinskya
(Slepikovsko-Nevelskiy section of the fault zone). They identified the fault zones of the II rank: Susunayskaya on the border of
the Susunai ridge and the Susunai lowland, as well as a large chain of faults of the north-west-south-east diagonal strike
crossing the pipeline route at the Vakhrushevsko-Khristoforovsky section. In addition, smaller grade III and 1V faults are
highlighted in the images. Information on the condition of pipelines at the points of intersection with fault zones should be
collected in databases of aerospace monitoring of pipeline systems. Such data are in demand during engineering surveys,
design and construction of pipeline transport facilities, as well as during the operation of pipelines.
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BBeaenue

Pa3paboTka KpyIMHBIX MECTOPOXACHUH YIIIEBOJIO-
POIIOB COMPOBOXKIACTCS Pa3BUTHEM TPYOOIPOBOIHOM
cetn. OOecrieueHrne O€30MacCHON DKCIUTyaTalluy Jd-
HEWHON uacTu TpyOONpOBOAOB, 00JamarOIUX OO0Jb-
HI0M TPOTSHXKEHHOCTHIO, TpeOyeT OpraHu3allid MOHH-
TOpUHTA WX COCTOsSHUS. [loBpexacHUs TpyOOmpoBO-
JIOB, BBI3BAHHBIE MPUPOIHBIMU MPOIECCAMU, TIPUBOIST

K CepbE3HBIM HApYyIICHHUSIM TEXHOJOTHYECKOro peria-
MEHTa TPAHCIIOPTUPOBKH, WHOTAA K 3HAYUTEIHHBIM
9KOJIOTHYECKHM TIOCICICTBHUAM, YTO BIICYET 3a COOOM
CYIIIECTBEHHBIE YKOHOMUYECKHE TIOTEPH.

MeToapsl MOJENMMPOBAaHUS TEOJOTHMUYECKHX TPOIIeC-
COB, KaK AK30T€HHBIX, TaK ¥ SHIOTCHHBIX, B KOPUAOPAX
Tpacc TpyOONpOBOJOB, a TAKXKE METOAbI UX MOHHTO-
pUHTa Ha OCHOBE JCIIH(PPHUPOBAHUS KOCMUYECKUX

190



M3Bectns ToMCKOro nosiMTeXHUYECKOro YHUBepcuTeTa. UHKUHUPUHT reopecypcoB. 2025. T. 336. Ne 4. C. 189-201
Kynuosa 0.B., Meskuii B.A., BepxoTypoB A.A. BbisiBJieHYe 30H pa3/IoMOB 36 MHOM KOpbI, OKa3bIBalOLIMX BO3JeHCTBHE HA ...

CHMMKOB OIHUPAIOTCS] HA COBPEMEHHBIE MPEICTABICHUS
TEO/IMHAMUKH U paccMaTpuBaroTcs B Tpydax [1-13].
Mertoapl IUCTAaHIIMOHHOTO 30HIWPOBAHUS JAIOT Iie-
JOCTHOE TIPEICTABIICHUE O COCTOSHUU TCPPUTOPHU HC-
ClIe/IOBaHMH, OOECICUNBAIOT ONEPATHUBHON U aKTyalb-
HOW MH(pOPMAIIUEH O COCTOSHHH TPYO, TUHAMUKE T'€0-
JOTUYECKUX TPOIECCOB Ha YYacTKaxX TpyOOIpOBOIOB,
HEJIOCTYIHBIX AJIsI HCCIIEOBAHUS IPYTHMU METOJaMU.

JlutocdepHsle OIOKH B PErHoOHax, IOJBEP)KCHHBIX
MPOSIBJICHHUSM aKTHBHOW T€OAWHAMUKH, ITEPEMEIIAI0TCs
OTHOCUTEIBHO Jpyr Apyra. IloABMXXKHM OTHOCHTEIBHO
IUTOCKOCTEH KOHTaKTOB OJOKOB NPHUBOIAT K 0Opa3oBa-
HHUIO JA3BIOHKTHUBHBIX HAPYIICHHA 3€MHOA KOphl. B
3aBUCUMOCTH OT Pa3MEPOB CMEIIAEMBIX OJIOKOB B BEPX-
HHUX CJOSIX JIUTOC(Epbl BOSHUKAIOT Pa3HOMACIITAOHBIC
Pa3IOMBI WX Pa3JIOMHBIE 30HEI, KOTOPBIE MOTYT METh
MPOTSHKEHHOCTH OT MEPBBIX JECSITKOB METPOB J0 COTECH
U JJaXe ThICSTY KHiIoMeTpoB [14-21].

[Jaxke He3HAUNTEIBHBIC CMEIICHUS 3eMIITHBIX Macc
B Pa3OMHBIX 30HAX, MEPECEKAIOMINX TPyOOIPOBOIHI,
MOTYT COIPOBOXXIATHCSI BO3HHUKHOBEHHEM J1€(EKTOB
Tpy0O HedTe- U razompoBonoB [22-24]. KonudyectBeH-
Hasi OIICHKAa CMEHICHUI IO3BOJSIET IPOTHO3UPOBATH
TEOJIOTHUECKHE OMACHOCTH Ui TpyOONIpoOBOAHOM cu-
CTeMBI U CBOEBPEMEHHO MPUHUMATH MEPHI JUIsl CHIKE-
HUS CTCTICHW PUCKA BO3HUKHOBCHUS aBapUHHBIX CHTY-
aluii IpH HKCILTyaTalluH TPacc TPyOOIpOBOIOB.

JluneameHTHBI aHAM3 KOCMHUYECKHMX CHUMKOB
TEPPUTOPHUH, MO KOTOPOH TPOXOTUT Tpacca Mard-
CTPAJIBHOTO TPYOONpPOBOAA, U3y4eHHE LU(PPOBBIX MO-
neneil penbeda, ompenesieHHEe MECTOMOJIOXKEHUS SIH-
HEHTPOB 3EMIIETPSCCHHUN IO3BONMIM BBIACIHTH Pa3-
pBIBHBIE HapyleHHs HccaenyeMoil Teppuropuu. CBoe-
BPEMEHHOE BBIBICHUE DPA3JIOMHBIX 30H, MEpPECEKaro-
IIUX Tpaccy TPyOONpOBOJA, TMO3BOJSET IUIAHUPOBATH
MEpONpPUATUS MO0 MHHHMHU3ALUU PHUCKA BO3MOKHOTO
HEraTUBHOTO BO3CWUCTBUS Ha TpyOy W CIyKUT obec-
TIEYCHUIO 0€30MMacHON AKCILTyaTaluu TPyOOIpoBOIHON
CHCTEMBEI.

MaTepuaJjibl 1 METOAbI HCC/IEJOBAHUSA

B kadecTBe HMCXOOHBIX NAaHHBIX HCIOJIH30BAIUCEH
MaTepHantbl KOCMHUECKHX ChEMOK, ITOJYUICHHBIC C BEO-
CaliTOB, TJIC OHM Pa3MeEIleHBl B CBOOOTHOM JOCTYTIC.
i TMHEeaMeHTHOro aHaiu3a ObLTH OTOOpaHBI CHHUM-
KH, MOJydeHHble co cmyTHHKOB Landsat-8 [25], Senti-
nel [26] u nannbie npoekta Shuttle Radar Topography
Mission (SRTM) [27].

Cuumku Landsat-8 mpexacraBneHsl B Qopmate
GeoTIFF, uto mo3BoiseT nerko paboTark ¢ HUMU B
MIPOEKTaX, CO3JaBAEMBIX IIPH IOMOIIHM TeonH(pOpMa-
LIMOHHBIX TEXHOJIOTUH, U Pa3HOOOpa3HBIX MPUII0KEHU-
SIX, PETHA3HAYCHHBIX JJI51 00pabOTKH H300paKeHUH.

Jannpie Landsat-8 mocTymHBI B pa3jiM4YHBIX ypPOB-
HIX 00paboTku. B wuccnemoBaHWM WMCIIOIB30BAIHCH
JaHHBIE C ypoBHeM o00paboTtku «Level-1», koTopsrit

BKJIIOYAeT CHUMKH, OTKaJTMOpOBaHHBIE pagloOMeTpHye-

CKH M TEOMCTPHUYCCKH, KOTOPBIC MOMOJHHUTEIBHO 00-

pabaTBIBAIINCE C MPUMEHEHHEM AITOPUTMOB IOBBIIIE-

HHSI TOYHOCTH TE€OMETPUUIECKOMN MpUBsI3KH [28].
Dailnbl, copepxKalye JaHHble 0 cHUMKax Landsat-8:

e MTL-daiin — ¢aiin MeragaHHBIX, COACPIKAITHHA
HHPOPMAIIMIO O TMapaMeTpax CHHUMKA, TaKUX Kak
JlaTa ChEMKH, KOOPAUHATHI, YIJIbl HAOMIOACHUS, U
IpyTHE BaKHBIE ICTANH.

e BAND_xx — GeoTIFF-daiin, KoTOpbIil y Ka)xIoro
CIIEKTPAJIBbHOIO AMamna3oHa (KaHaja) CBOHM, HampH-
Mep, BAND 1, BAND 2 u T. 1. Beero co ckanepa
OLI ciyTHuka Landsat-8 mocTymaroT n3o0paxeHus
B 11 cexTpanbHBIX 1Uana3oHax.

e BQA-daiin — ¢aitn xauecTBa n300paxkeHUs, Co-
JepiKamui Macku 00JIaKOB, TEHU OONAKOB H JIPY-
rue apTedakThl, KOTOPbIE MOTYT MOBIUATH HA aHa-
JIU3 CHUMKOB [29].

JlaHHBIC pagapHOW TomorpaduUecKod MOaeTn —
SRTM — mosydeHbl TIpU TOMOIIH PaJapHBIX CHCTEM,
YCTQHOBJICHHBIX Ha OOpPTYy KOCMHYECKOTO 4YeTHOKa
Endeavour B ¢eBpane 2000 1. Jlarasie SRTM goctym-
HBI ¢ IPOCTPAHCTBEHHBIM pa3perieHueM 30 m (1 mgyro-
Bas cekyHaa) u 90 m (3 myroBeix cekyHabl). Kaxaprit
Ha0Op IAaHHBIX COTIPOBOKAACTCS METaJIaHHBIMH, KOTO-
pBIE BKIIOYAOT MH()OPMALUIO O TOYHOCTH, UCTOYHU-
KaX JIAHHBIX U METOJax ux 00opaboTku [27].

CymiecTByeT HECKOJIBKO MPOrPaMMHBIX CPEACTB UL
AaBTOMAaTU3UPOBAHHOTO  BBIACIECHUS  JIMHEAMEHTOB
(Lessa, SLAM, LEFA) [30, 31]. B HacTosiiiieM wucciie-
JIOBaHWUH BBIABJICHUE JM3BIOHKTHBHBIX HAapyIICHHN
MPOU3BOJMIIOCH C TIOMOINBIO JTHHEAMEHTHOTO aHAJIN3a,
JUISL BBIIOJIHEHUSI KOTOPOTO HCIOJIB30BAICSA HMPOrpaMM-
Hbii kommieke LEFA (Lineament Extraction and Fault
Analysis). [Iporpammusiii kommiekc LEFA pa3paGoTan
JUI aBTOMaTU3UPOBAHHOTO aHANK3a JAHHBIX AUCTAHIM-
OHHOTO 30HAUPOBAHMS C LEIBbIO ONPENCICHUS IU3b-
IOHKTUBHBIX HapyIIeHWH (pa3loMoOB, Pa3phIBOB U IPY-
THX CTPYKTYPHBIX JeopMaliuii) i MpeAcTaBiIseT co0oi
MOIIHBI MHCTPYMEHT Ul aBTOMAaTH3UPOBAHHOI'O IIO-
WCKa TU3BIOHKTUBHBIX HAPYIICHHH, ¢ MOMOIIBIO KOTO-
POro 4eTKO ONpEAENAOTCS IPaHUIBI OOBEKTOB U BbIE-
JISIOTCSI TUHENHBIE CTPYKTYpHI [32].

Haunbonee nmomynsipHbIM 1 3 PEKTUBHBIM METOAOM
U BBIACTICHUS KOHTYPOB B M300PaKCHUSX SBIIACTCS
anmroput™ Kouuu [33], paspaboranHbiii J[>KOHOM
®. Konnu B 1986 1., KOTOpBIM BKIIIOYAET HECKOJIBKO
[IarOB, HANpAaBICHHBIX Ha OOHApyKCHHE YETKUX U
TOYHBIX T'PaHUL] OOBEKTOB B M300paXXEHUU. AJTOPUTM
KsHHH, KOTOpBIM IIMPOKO HCIOIB3yeTcs Omaromapst
CBOEH TOYHOCTH W HAICKHOCTHU, SBISCTCS MOIIHBIM
UHCTPYMEHTOM JUIsl BBIAENEHUS KOHTYypoB. OH BKIIIO-
9aeT OIepaluy CrIaKUBAHUS, IPAJAUCHTHOTO aHANIN3A,
MOJABJICHNUSI HEMaKCHMyMOB W JBOIHOTO HOPOTOBOTO
3HAYeHUA AJIS TOJTYYCHUS YEeTKUX U 3HAYUMBIX KOHTY-
POB 0OBEKTOB Ha N300PAKCHUH.
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[NepBoHauaIbHO M300paKEHUE CIITAXKUBACTCS C I10-
MOIIIBIO TayCCOBOTO (DHIBTPA JUISI YMCHBIICHUS IIyMa,
KOTOpPBIi MOXET J00aBJSITh JIOKHBIE KOHTYpHIL Jliist
Ka)XJOTO THKCEII N300paKEHUS ¢ TMTOMOIIBIO OIeparTo-
poB CoOenst BBIYHMCISIOTCS T'PAANEHThl HHTEHCHBHOCTH
B TOPW3OHTAILHOM M BEPTUKAJIHHOM HAIPaBICHUSX.
Janee paccUuTHIBaIOTCS OOMIMI TPAJUCHT U HaIpaBiie-
HHE TPaJIMeHTa, MOCJIe Yero peau3yeTcs 3Tal Io/jaBIe-
HHsI HEMaKCUMYMOB. DTOT IlIar HalpaBJieH Ha T10/iaBJie-
HHUE BCEX IMHKCENICH TpaJUcHTa, KOTOPBIC HE SBIIIOTCS
MaKkCHMyMaMH B HallpaBJICHUH IpaJiieHTa. JTO JeNaeT-
Cs I TOrO, YTOOBI OCTABUTH TOJILKO TOHKHE JIMHHU Ha
MecTax KOHTYpoB. IInkcens paccMaTpuBaeTcst Kak KOH-
TYPHBIH, €CII €ro IpaJueHT OOJbIle, YeM Yy COCEeIHUX
MHUKCeneh B HarpaBJICHUU T'paJuCHTA. 3aTreM BBIITOIHS-
eTcsl IBOMHAs moporoBas 00pabOTKa, KOTOpas UCIIOJIb-
3yercst Ui KiacCH()UKAUKM IMHKCENeH KaK CHIBbHBIX,
cra0bIX M T0JIaBJIeHHBIX. /IBa Iopora — BEICOKHI U HU3-
KHH — OTIPEAEIIIOT ATH KaTETOPHH:

e TMHKCENW C TPagHCHTaMH BBIIIE BBICOKOTO ITOpOTa
CUHTAIOTCS «CHIBHBIMIY) KOHTYPaMU;

e TIUKCENM C TPAJANCHTAMH MEXIY HH3KHM M BBICO-
KHM TIOpOTaMH CUYUTAIOTCS «CIa0BIMIDY KOHTYPaMH;

® [MKCENU C TPaJMeHTaMH MEHBIE HU3KOTO Iopora

MTOIaBISAIOTCS (MpUHUMAIOT 3HaueHwUe 0).

e 3arTeM OCYIIECTBIIETCS T'HMCTEPE3UCHOE IIOPOTOBOE
3HaYEeHUE:

e cia0ble KOHTYPHI OOBEIUHSIIOTCS C CHIIEHBIMHE, SCIIH
OHHU CBSI3aHBI C HUMH, YTO IIO3BOJISICT COXPAaHHUThH
HEIPEPLIBHBIC JIMHUN KOHTYPOB;

® DJTO rapaHTHPYET, YTO TOJBKO 3HAYMMbIC U HETIPEC-
PBIBHBIE KOHTYPBI OCTAIOTCS] HAa H300paKEHUH.
JanpHeiimas 0o6paOoTka MPOU3BOAUTCA MHpU TO-

moum anroputMma Xada [34]. Meron mpeoOpazoBanus

Xada mo3BossieT A(PQGEKTHBHO BBISABIATH JIMHEHHBIC

CTPYKTYpPBI B U300paKEHUSIX AaXe MPU HAJIMYUH LTyMa

U IpyTUX apTe(aKToB.

[IpeoOpazoranue Xada aias MPSIMBIX JTUHHH OCHO-
BaHO Ha MApaMETPUYECKOM IIPEICTABICHUU MPAMOMN
JIMHUU. HpHMaH JINHUSA Ha TUIOCKOCTH MOYKET OBITH BBI-
pakeHa ypaBHEHHEM:

y=mx+b,

I M — HAaKIIOH JINHUH; b — MECTO MEePECeUCHNUS JINHH-
el ocu y.

O/HaKO HCIIONL30BaHUE ATOTO YPaBHEHUS B allroO-
putMe Xada HeyqoOHO, TaKk Kak HAKIOH 1M MOXET
MpUHUMAaTh OECKOHEeuHble 3HaueHus. Bmecto 3toro
WCTIONB3yeTCsl TapaMeTpuieckas (Qopma ypaBHEHUS
TPSAMOM:

p=x C0S B+y sin 6,
IIe p — pacCTOsHUE OT Hauyaja KOOpAMHAT A0 Onu-
XKalied TOYKr Ha IpAMOM TUHUK (TIepIICHIUKYIISIPHOE

paccrosiHue); 8 — yroll MeXAy OChIO X U JTMHHEH, Tep-
MEHIUKYJISIPHON JAaHHON IPsIMOil.

AJroputm npeobpazoBanus Xada BKIO4aeT B ceOs
npeo0pa3oBaHue KOOPAMHAT, aKKyMYyJIATOPHOE IIpO-
CTPaHCTBO, TOJIOCOBAHHE M HAXOK/ICHHIE IIHKOB.

B pamkax mpeoOpa3oBaHHS KOOPIMHAT KakKast
Touka (x,y) wu300pakeHHs mpeoOpasyeTcs B MPO-
CTPaHCTBO TapameTpoB (p, 8). DTO MPOUCXOAMT IS
BCEX BO3MOXHBIX yriioB 6 (06sr9H0 oT 0 70 180 Tpaxy-
COB), CO3/[aBasi CHHYCOUJAIbHYIO KPUBYIO B IPOCTPaH-
ctBe (p, 6).

Janmee co3maeTcst NBYMEpPHBIH MacCUB (aKKyMYyJIs-
TOPHOE NPOCTPAHCTBO), II€ OJHA OCh COOTBETCTBYET
3HAUCHISIM p, a npyras — 0. Kaxaplii aneMeHT sToro
MaccHBa IIPENCTABISIET COOOH KONIHYECTBO TOJIOCOB
(BKJIa0B) 32 KOHKpETHYI0 mapy (p, ). DToT mMaccus
WHUIUATTU3UPYETCS HYIISIMH.

B sAuelike akKKyMyJISTOpPHOIO IPOCTPAaHCTBA, COOT-
BETCTBYIOIICH HAaWICHHBIM 3HAYCHUSM p U 0, yBenH-
qHUBaeTCsd 3HAUEHHE CUETYMKA. JTOT MPOLECcC HA3bIBa-
eTcs rojlocoBaHueM. To ecTh, eciu Touka (X, ¥) cooT-
BETCTBYET OIIPENEIICHHON JIMHUH B MPOCTPAHCTBE IIa-
paMeTpoB, OHA «TOJIOCYeT» 3a SUEHKy JTOW IUHHH,
YBEJTMYMBAs 3HAUCHHE CUETUMKA B 3TOM siueiKe.

[Tocne 06pabOTKH BceX TOYEK M300PAKSHHS aKKY-
MYJLITOPHOE TIPOCTPAHCTBO OyIeT COAepIKaTh BHICOKUE
3HaueHUs (TMMKM) B TeX sUeiiKax, KOTOpPBIE COOTBET-
CTBYIOT IapaMeTpaMm p U 6 TpSIMBIX JTUHHUHA, TIPOXOAS-
[IUX Yepe3 HauOoJbIlee KOJMIECTBO TOUEK H300paxe-
Hus. [lonck MHUKOB B aKKyMYJSITOPHOM IMIPOCTPaHCTBE
M03BOJISIET ONPEACIUTh HapaMeTpbl TuHuH [34].

Pe3yJibTaThl HCC/IEJOBAaHUSA U X 0GCYKIeHUe

HccnenoBanust NpOBOAMINCE HAa YYacTKE Maru-
CTPaJIbHOTO Ta3ompoBoja mpoekTa «CaxanuH-2» OT
NpOMBINUIEHHOM — mmomanku  «CoBerckoe» 10
c. [IpuroponHoe, Tae pacmosaraeTcs 3aBOJ IO COKMKE-
Huto npupoanoro rasa (CII). Teppuropuio oro-
BOCTOUHOI wactu CaxanuHa, 10 KOTOPOH HPOXOIUT
YYacTOK TpyOOIIpoBOa, MEPECeKaloT MHOTOYMCIICH-
HBIE pa3nombl. Hambosee 1menocTHas KapTHHA pactipe-
JeJIeHUsT aKTHBHBIX aedopManuii Ha HCciexyeMon
TEPPUTOPHH TIPEICTAaBICHA B 0a3e NAaHHBIX aKTUBHBIX
passomoB Espasuu (puc. 1) [35, 36].

B 3aBucHMMOCTH OT NPOTSHKEHHOCTU «CKBO3HBIE
CTPYKTYpBD» 3eMJIM MOJAPA3JACNsOT Ha IUIaHETapHBIC
(HagpeTrHOHANBHBIC), PETHOHANBHBIE, CyOpEerHOHaIb-
Hble U JoKanbHble [37-39]. CMmeleHus B MIOCKOCTSIX,
CcyOmapajuleNIbHBIX ~ Pa3JIOMHBIM,  COIPOBOXKIAIOTCS
3EMIICTPSICCHUSIMH, KOTOpBIC TIPOUCXOISIT B MECTax,
Tl TPEBBINICH MpeeN MPOYHOCTH MOPOX. 3eMIeTps-
CCHHMS, B CBOIO OUepeb, CIyXKaT TPUITEPaMU aKTHBU-
3aITU¥ TPABUTAIIMOHHBIX CKJIOHOBBIX ITPOIIECCOB.

Kak wm3BecTHO, pa3iIoMHBIC 30HBI 00pa3yIOT IBE
IUTAaHETAPHBIE CHCTEMbI: OPTOTOHANBHYIO (TSHYTCS B
MEPUANOHANEHOM WJIM B IIMPOTHOM HAINpaBJICHUH) U
IUarOHANBHYIO (BBITAHYTHI C CEBEpO-3amaja Ha IOTo-
BOCTOK HJIM CEBEPO-BOCTOKA Ha roro-zaman). [Ipu stom
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Ha mIaThopMax OOBIYHO PaCIpOCTPaHEHA IHATOHAIb-
Has CUCTEMa, a B NOABUXHBIX IMOACAX — COOTBETCTBY-
FoIlasi TIPOCTHPAHUIO TEKTOHWYECKHX CTPyKTyp. Oco-
OEHHOCTSAM pACTIpE/IENICHIsT PETMAaTHYECKOM CeTH |
TEHETUYCCKAM acCrekTaM (DOPMUPOBAHUS Pa3ITOMHBIX
30H ITOCBSAIIEHO OOJIBIIOE KOIUUECTBO TpynoB [40-45].

142 143

0 10 20 W 40 S0 60 70 S0 90 100KM
L : } N N 4 4 4 4 4 J

Puc. 1. JluneameHmsl wea CaxaauHa 6 6ase OAHHbIX
passaomos Eepasuu (no uHopmayuu basvl daHHbIX
akmueHblx pasaomoe Espasuu [35, 36]). CmeneHb
docmosepHocmu nposisseHuti akmusHocmu: 1 -
epadayus A (Haubosee docmosgepHbvie); 2 -
epadayus B; 3 - epadayusa C; 4 - epadayus D; 5 -
836poc; 6 - npasocdsu2o8blll pazaom

Lineaments of south of Sakhalin in the Eurasian fault
database (according to the Eurasian Active Fault
Database [35, 36]). The degree reliability of activity
manifestations: 1 — gradation A (most reliable); 2 -
gradation B; 3 - gradation C; 4 - gradation D; 5 -
upsurge; 6 - right-thrust fault

Fig. 1.

AHamM3 KOCMHYECKHX CHHMKOB TEPPHUTOPHH, IIO
KOTOpOH TpyOONpOBOJ MPOXOJUT HA I0)KHOM YYacTKe,
BBITTOJIHEHHBIH € MMOMOIIBIO IPOTPAMMHOTO KOMITJIEKCa
LEFA, mo3Bonui BBISIBUTH TPOSIBICHUS Pa3phIBHOU
TEKTOHUKH, KOTOPblE OOHAPYXKHUBAIOT ce0sl B BUIE JIH-
HEaMEHTOB. Pa3pbIBHbIE HapyIICHUS HCCIETyEeMOM
TEPPUTOPHUX OBUTM BBISBICHBI OJarofaps aaropuTMam

00paboTKN M300pakeHHI, TaKMM KakK (IIbTpanus,
BBIJICJICHUE JCTCKTUPOBAHUS TPAHUI H300paKeHUS
MOCPEICTBOM ~ OMHAPHO-MOP(}OIIOTHYECKON  3PO3UU
KoHTypoB KoHHHM 1 ipeoOpazoBanus Xada.

DJIeMEHTHI T'e0JOTHYECKOH CTPYKTYpBI, KaK IpaBHU-
JI0, AOCTaTOYHO XOPOIIO BBIACIIOTCS HAa MECTHOCTU
(;mmHIE XpeOTOB, JMHEHHBIE CKIIaIKU, OPOBKU U IOJI-
HOXbsI CKIIOHOB, PBBI, MPSIMbIC JIEMCHTHI PEUHBIX Ka-
HBOHOB, OPOBKH OBPa)KHO-OQJIOYHBIX CHCTEM, HPSMBIC
YYacTKH OEperoBBIX JIMHUHA MOpEH, 03ep, BOJOXpaHU-
JIMII ¥ MHOTHE Jipyrue). s JMHeaMeHTHOro aHau3a
oJ0UpPaTNCh KOCMHYECKHE CHUMKH BBICOKOTO paspe-
IIEHUs, Ha KOTOPBIX pa3Mephl MHUKCENIeH CyIeCTBEHHO
MEHBIIE IUPHHBI UCCIEAYEMOro ITUHEHHOTO 0OBEKTA.
B aBTOMaTH3MpPOBAaHHOM pPEXHUME KPOME IPHPOIHBIX
JMHEAMEHTOB NEINPPUPYIOTCS UCKYCCTBEHHBIE — Ka-
HaJIBI, aBTOMOOWJIBHBIE W JKEIE3HBIC JOPOTH, TPACCHI
TpyOONIpOBOJOB M TpoYHMe, KOTOpPBIE 3aBEIOMO
VIPa3mHAIOTCS B MHTEPAKTHBHOM PEXUME C H300pa-
skeHnit. Ecnu ymanmuTe aHTponoreHHble OOBEKTHI B aB-
TOMaTU3UPOBAaHHOM DPEXHUME HEBO3MOXHO, HX «BpPYY-
HYIO» YOHpAroT co cXeM AeHH(PUPOBAHUS JTHHEAMEH-
TOB, TOJYYEHHBIX C HCIIOJIB30BAHUEM IPOTrPaMMHEIX
kominiekcos Lessa mim LEFA [3].

CHauana n300pa’keHns, MOrOTOBJICHHbIC JJIS aHa-
nu3a, ObLIM MPeoOpa3oBaHbl B OMHAPHBIE, HA KOTOPHIX
OOBEKTHI NPEJCTaBICHBl OENbIMU IHUKCETSIMU (3Haue-
Hue 1), a pon — yepupiMu (3HaueHue — 0). Berbop mara
KBaJPaTHOW MaTPHILBI U JUCKPETU3AIMN H300paxke-
HUS ¥ pa3Mepa IPOCTPAHCTBEHHOTO OKHA aHaIn3a
OUYeHb BaXXEH. DTUM BHIOOPOM OmperesnseTcs: pa3Mep
JMHEAMEHTOB, KOTOpHIE TpeOyeTcs BBIICIHUTH JINHHUH
WM TPAHUIIBI PA3JIOMHBIX 30H. /71 KQKIOTO MUKCEIs
OMHApHOTO H300pa’keHMs MPOBEPSUIOCH COOTBETCTBUE
CTPYKTYpHOMY 3JIeMeHTY (HeOONbIIONH KBajpaTHOH
MaTpuiei 3x3 mUKceNs ¢ NEHTPAIbHBIM 3JIEMEHTOM U
OKpY>KaroIUMHU ero cocensmu). Ecim Bce mukcenu B
OKPECTHOCTH COOTBETCTBYIOT CTPYKTYPHOMY JJIEMEH-
Ty, UEHTPaJIbHbII NMUKCENb COXpaHsca. B mpoTuBHOM
ciayvae, oH 3ameHsuics Ha 0 (4epHBIH). DTOT mpolecc
MOYKHO TPEACTaBUTh KaK «Pa3MBITHE» TPAHUI] 00BEK-
TOB Ha M300paKCHNUH MTPH YMCHBIICHUH UX Pa3MEpPOB.

JluHeaMeHTHBIH aHan3a CIYTHHKOBBIX H300pake-
HUH, KOTOPBIA XOPOIIIO 3apEKOMEHIOBAT CEe0s TIPH BHI-
MOJHEHUM IPYTUX HcclenoBannit [46-52], mo3Bosmn
BBISIBUTh 30HBI JH3BIOHKTHBHBIX HApPYLICHHUH B FOTO-
BOCTOUHOI yacTu CaxanuHa, B TOM YHUCIIE T€, KOTOpPhIE
He ObUTH OOHApYKEeHbI paHee (puc. 2).

ABTOMaTH3MpPOBaHHOE JAeIIU(PHUPOBaHHE H300pa-
XKEHUIl TePPUTOPUH, IO KOTOPOI MPOXOJUT TPyOOIpo-
BOJI, IO3BOJIMJIO OIPENENIUTh MECTOIOJOXKEHHE paz-
PBHIBHBIX HapylleHWd. B pesynprare aHamm3a BEISBIIC-
HBI 30HBI Pa3JIOMOB U Pa3lOMbI PA3IHYHON MPOTIXKCH-
Hoctu [53]: | panra — COTHM W THICSYM KHIOMETPOB
(mappernonanpubie), || panra — mecaTku u COTHH KM
(peruonanehbie), |l panra — KuJIOMETpHl U JECATKH
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kM, |V paHra — coTHH U Thicsun MeTpoB. [Ipu nuHea-
MEHTHOM aHalIN3¢ KOCMUYECKIX CHUMKOB OIPEICTICHBI
HauOoyiee KpymHbie TpemuHbl V panra (6onee 10 m)
(puc. 3). BeiButh Tpemmubl VI-1X panros (Menee
10 M) Ha KOCMHYECKHX CHHMKAX IpPU COBPEMEHHOM
YpOBHE pa3BUTHS CbEMOYHOU TEXHUKH HE yIaeTCsl.

142.5°B

143.0°B

Puc. 2. JluHeameHmbvl 1eza (CaxaauHa, BblsiB/AeHHble C
npumeHeHuem asizopumma Canny many
Fig. 2. Lineaments of the south Sakhalin, identified using

the Canny many algorithm

Bospmryro 4acTe uccienyeMoil TeppUTOPHH 3aHU-
MaroT OJIOKM 3eMHON KOpbhl XOKKaijo-CaxamuHCKON
CHUCTEMBI OCTPOBHBIX MOMHATHHN SmoHo-CaxannHCKON
octpoBHOH ayru — KpunsoHckuii u CycyHalCKuid, KO-
TOpBIE pasfeneHbl AHUBCKUM nporubom. C 3amagHon
CTOPOHBI OCTPOBOIYKHEIE OJIOKH COTPsDKEHBI ¢ 3amal-
HO-XOKKalACKO! IeNb(OBOH CTYNEHBIO, MPUMBIKAO-
el HenocpeICTBEHHO K SIMOHOMOpCKOHN Aenpeccuw,
KOTOpasi IJaBHO IEepeXoAUT Ha ceBepe B Tarapcko-
Ycrpamypekyto pudToByto cuctemy nporudos. C Bo-
CTOYHOH CTOPOHBI CHCTEMa OCTPOBOY)KHBIX MOJAHATHI
OTpaHWYCHA CTPYKTYPHBIMH OimokaMu OXOTOMOPCKOI
npenpeccud. Ilpu MMHEAMEHTHOM aHAIM3€ BbIAEITICHBI
pa3JIoMHBIE TPaHCPErHOHAIBHBIE 30HBI MEPHINOHAb-
Horo npocrupanus: LlenrpanbHo-CaxanuHckas, npea-
craBieHHas KiroueBCKMM cerMeHTOM, XOKKaijgo-
CaxanuHckas (Oxotcko-O3epckas BETBb 30HBI pa3io-
MOB TyHaWYMHCKON CHHKJIMHAIBLHOW BIAIWHBI), 3a-
nagHo-CaxalnHcKas (CnenmkoBcko-HeBenbckuit
y4acTOK 30HBI pa3ioMoB) (Tabmuia). B miaHe pasziom-
HBbIC 30HBI IMPEICTABJIAIOT COOOH psa cyOmapaienb-
HBIX HapylleHuil. Buaumas mwMpuHa 30H JOCTUTaeT
HECKOJIbKUX KHUJIOMETPOB. XapaKTEepPHbBIMH OCOOEHHO-

CTAMH 30H Pa3JIOMOB SBJIAIOTCA OopIIas HpOTfDKéH—
HOCTb, 3HAYUTCIIbHasA rny61/1Ha 3aJI0KCHUA U OJIUTCIIb-
HOCTb pa3BUTHUA.

N

YCJIOBHBIE OBO3HAYEHU S

e TpYyOONPOBOA DNHLEHTPbI 3eMICTPACECHMI

paznomsel no aanHbM Landsat maruutyaoii 5,0 - 5.9

—— paznomsl no aanueiM SRTM @  maruutyzoii 4,0 - 4,9
maruutyaoi 3,0 - 3,9

0-29

= = = BbIABJICHHBIC PA3JIOMbI O
——— pa3jioMbl, 0003HAYEHHbIC HA @  MArHUTYIOH
reoJI0rH4ecKoi Kapre

Puc. 3. (Cxema pacnosodxceHusi MazucmpanbHo20 mpy6o-
nposoda u pasnomos, 8bisi8/AeHHbIX HA Uccaedyemoll
meppumopuu (3eaeHblll npsimMoy204abHUK). Llugppamu
0603HaueHbl  pasaomel: 1 - [JenmpaabHo-
Caxanumckull; 2 - CycyHaiickull; 3 - Xokkaiido-
CaxaauHckuil; 4 — 3anadHo-CaxasuHckKull

Layout of the main pipeline and the identified faults
in the research area (green rectangle). The following
faults are indicated by numbers: 1 - Tsentralno-
Sakhalinskiy; 2 - Susunayskiy; 3 - Khokkaido-
Sakhalinskiy; 4 - Zapadno-Sakhalinskiy

Fig. 3.

Kpome Toro, Ha mccnemyeMoll TEppUTOpUH BEIIE-
JIEHBI perHOHaNbHbIe paziaoMHbie 30HEI || panra: Cycy-
Halickas co cOpocaMu aMmIuIUTya0i oT 60 M (B paiioHe
. ConoBbeBka) 1o 130 M (B paiioHe 1. XprcToPOpoB-
Ka), a TakKe KpymHas Lelb Pa3iOMOB AUAarOHAIBHOTO
MPOCTUPAHNS, OPHEHTHPOBAHHAS C CEBEpO-3amaja Ha
IOT0-BOCTOK, KOTOpast IIepeceKaeT Tpaccy TpyOormpoBo-
na Ha BaxpymeBcko-XprucTohopoBCKOM ydacTKe.

Ha xocMHyecKknX CHHUMKax TEPPUTOPUHU TAKKE BbI-
JensieTcss OOJNBIIOE KOJIMYECTBO JIOKAJIBHBIX Pa3jioM-
HbIX 30H |ll panra, nepecekarommx TpyOoOmpoBo I Mpo-
exkta «CaxanuH-2»: HaiiOunckas (monuna p. HaiiOwr),
Maiotakoricko-CokoyioBcKasi — (IOMUHBI  pp. Marblit
Tako#t u Coxomn, JlupoBcko-Konkuuckas, CycymHcko-
Paytuncko-BosbiHcKas).

194



M3Bectns ToMCKOro nosiMTeXHUYECKOro YHUBepcuTeTa. UHKUHUPUHT reopecypcoB. 2025. T. 336. Ne 4. C. 189-201
Kynuosa 0.B., Meskuii B.A., BepxoTypoB A.A. BbisiBJieHYe 30H pa3/IoMOB 36 MHOM KOpbI, OKa3bIBalOLIMX BO3JeHCTBHE HA ...

Ta6auya. HadpezuoHanbHble pasnomul uccaedyemoll meppumopul, ebldensemble ¢ NOMOwbo npoepammul LEFA

Table. Supra-regional faults of the studied area, identified using the LEFA program

Jlpyrue HCTOUYHUKH
nHdpopManuu o
HasBaHue passioma XapakTep cMellleHUH 10 pas3ioMy pasJjiome
Fault name Character of the displacements along the fault Other sources of
information about
the fault
?gﬁgsglcﬂo?g;;;ég;};cg:gb 20HDBI B36poco-cABUTOBbIe CMellleHUs: Ha NpoTshkeHUH >1500 kM. [llupuHa 30HbI
pasiomos TyHaHuUHCKOR (yacTo c onepsIOLMMHU pa3JOMaMH) JOCTUraeT 7 KM. BepTuKa/bHbIe cMelle-
CHHKMHANIHOH BaHbT) HHl C MEJIOBOTO BpeMeHH (K2) <1,5 kM, ropu3oHTa/IbHBIE — <$ KM [54-56]
Khokkaido-Sakhalinskiy (Okhotsk- Thrust-sFrlke-sllp displacements extend for >1500 km: The yv1dth of the zone
Ozerskiy fault zone branch (often with associated splay faults) reaches 7 km. Vertical displacements since
. - the Late Cretaceous (Kz) are <1,5 km, while horizontal displacements are <5 km
of Tunaychinsky synclinal trough)
B36poco-HaZBUTOBble CMellleHUsl Ha NPOoTshkeHUH >1000 kM. LllnpuHa 30HbBI
lenTpankHo-CaxanuHckHii (uacTo c onepsOUMMH pa3ioMaMu) focTuraeT 10 kM. MakcuMasibHbIE CKOPO-
K CTH TOPU30HTaNbHBIX Aledopmanuit (1o |50|x10-° B roj), HauboJIbILIEE CXKATHE
(Kmouesckas onepsiomas 304a OTMeYaJIMCh B palioHe NOBBIIIEHHON CeICMUYeCKON aKTUBHOCTH, IPH 3TOM
pas/ioMOB) . . [54-57]
Tsentralno-Sakhalinsky 30Ha PACTAMEHIH ACCUCMMTTHA .
(Klyuchevskaya feathering fault Thrust—rever§e displacements extend for >1000 km. The width .Of the zone
zone) (often featuring splay faults) reaches 10 km. The maximum horizontal strain
rates (up to |50|x10-9 per year) were recorded in the area of heightened seis-
mic activity, while the extensional zone remains aseismic
3anaHo-Caxa HHCKH C6pocoBble U B30POCO-CABUTOBBIE CMeEIleHUs Ha NPOTskeHUH >1000 km. Llu-
(Cnienuxoscio-Hepenbckuit pHHA 30HBI (YaCTO C ONepsIUMH pa3ioMaMu) gocturaet 10 kM. BepTukaib-
Y4ACTOK 30HbI PAsJIOMOR) Hble CMellleHH C MeJOBOro BpeMeHH (K2) <.1,5 KM, FOPH30HTA/IbHbIE - .<5. KM
Zapadno-Sakhalinskiy Fault system dlsplgys normal e‘md thrust-strike-slip displacements ;.)e.r51st1ng [57]
Slepikovsko-Nevelskiv section over >1000 km, with a zone width of up to 10 km (commonly containing splay
(()f t}f)e fault zone) y faults). Cumulative vertical displacement since Kzis <1,5 km, contrasting with
horizontal offsets of <5 km

Paznmombl cyOIIMpoTHON CHCTEMBI TIPEPHIBAIOT pas3-
JIOMBI CyOMEpUAMOHAILHONW CUCTEMbI HJIM CaMH IIpe-
PBIBAIOTCS MMH, YTO TPUBEIO K (POPMHPOBAHUIO MEJI-
KOOJIOWHOTO CTPYKTYPHOTO IUIaHAa HMCCIEAYEMOH Tep-
putopun. OOBIYHO 3TH Pa3IOMBI ABJISIOTCS cOpOcamH,
cOpOCO-CIBUTaMU M CIIBUTAMH W MMEKOT HEOOJBIIYIO
MPOTSHKEHHOCTb.

[lepemerennss Macc rOpHBIX MOPOJ B 30HAX AUCIIO-
Kaluil PUBOJAT K Pa3pyLICHUSIM JHHEHHBIX COOpYXKe-
HUH, B TOM 4HClIe OOBEKTOB TPYyOOIPOBOIHOTO TpaHC-
nopta. CBeleHHsI O COCTOSIHUM TPYOONPOBOAOB B Me-
CTax MEPEeceyeHus ¢ Pa3IOMHBIMHU 30HAMHU JTOJDKHBI CO-
Oupathbcs B 0a3ax JAHHBIX a9POKOCMHYECKOTO MOHHTO-
puHra TPYyOONPOBOIHBIX CHCTEM, KOTOpBIE OOecIeuu-
BAlOT CO3aHHME I'CONMPOCTPAHCTBEHHBIX MOJENCH C Iie-
JIbIO aHaJIM3a TeKynield oocraHoBkHU [58]. Takue momenu
BOCTpeOOBAHEI MPY MPOBEICHUN HH)KEHEPHBIX M3BICKA-
HUi, BBIOJHEHUH MPOEKTUPOBAHUS M CTPOUTENHCTBA
00BEKTOB TPYOOIPOBOJAHOTO TPAHCIOPTA, a TAKXKE B
mporecce HKCINTyaTaluy IpH MPOBEACHUN TeOTEXHIYE-
CKOTO0 MOHUTOPHHIA TPyOOMpoBoaoB [59—61].

3akiwyeHue

JIluHeaMCHTHBIN aHAIN3 KOCMHUYCCKHUX CHHMKOB
TEPPUTOPHH, MO KOTOpoi TpybompoBoa «CaxanuH-2»
MPOXOAUT OT TPOMBIIUICHHON 1omanku «CoBeT-
ckoe» J10 3aBoja CIIT', mo3BOJIMI TIOTYYUTh [IETOCTHOE
Hpe)]CTaBJ'ICHI/Ie O JIU3BHOHKTHUBHBIX HapyH_ICHI/IHX I10-
BEPXHOCTH JINTOC(HEPHl M HAPABICHHOCTH HEOTEKTO-

HUYECKHX MPOLECCOB U OOHAPYKUTH 30HBI pa3pbIBHBIX
HapyLICHUH, MPEICTABIAIOUINX OMACHOCTh I 00BEK-
TOB HH(PPACTPYKTYpPhI TpyOOIIpoBOa.

Ha tepputopuu ycTaHOBIIEHBI IJIaBHbIE TPAHCPETrH-
OHaJIbHBIE Pa3JIOMHBbIE 30HBI MEPHUIUOHANBHOTO IPO-
crupanus (I panra): Xoxkaigo-Caxammackas (Oxot-
cko-O3epckass BETBb 30HBI Pa3jioMOB |yHalUYMHCKOU
CHUHKJIMHAJIbHON BnaauHsl), LlentpansHo-CaxanuHckas
(KmroueBckas onepsitonias 30Ha pa3ioMOB) U 3amajaHo-
Caxammuckas  (CienukoBcKo-HeBenmbCkuii  ygacTok
30HBI pa3nomoB). Kpome ToOro, BbIJ€JNE€HBI 30HBI pa3-
nomos Il panra: Cycynaiickas Ha rpanune CycyHaii-
ckoro xpebra u CycyHailcKOW HU3MEHHOCTH, a TaKKe
KpynHas Lelb pa3jioMOB  CEBEpO-3alaJHO-Ioro-
BOCTOYHOTO JAMArOHANBHOI'O MPOCTUPAHMS, IepeceKa-
fomas  Tpaccy TpyOompoBoma Ha BaxpymeBcko-
XpucropopoBckoM ydacTke. Ha cCHHUMKax BBIICIICHBI
6onee menkue paznomst 111 u IV panra.

Bo3HnKHOBEHNE pa3sHOHAIPABIEHHON CETH pasio-
MOB (MEpHUIUOHANBHBIX W JHArOHANBHBIX), KaK |
CTPYKTYPHOTO IUIaHa tora o. CaxaiuH B LEJIOM, 00bsc-
HSIETCS BHAuUaJle AUArOHANbHBIM (CeBepo-3amaj—toro-
BOCTOK), a 3aTeéM CYOIIMPOTHBIM T'OPHU30HTAIEHBIM
CXKAaTHeM CO CTOPOHBI aKTHBHBIX PU(MTOBBIX M CHpe-
JIMHTOBBIX BhaguH SnoHckoro m OxoTckoro mopei
[57]. Eme omHON OCOOCHHOCTHIO I'€OJUHAMHUYCCKOM
oOctanoBkm fora CaxanmHa SIBISETCS Haimmdue oOa-
CTU pacTshkeHHil Kk BocToky oT CycyHaiickoro pasio-
Ma, KOTOpasl BBIABIEHA paHee IO pe3ysbTaTaM Ieone-
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3U4E€CKOr0 MOHUTOPUHIA U OTIMYAETCA OT OKPY’Karo-
e TeppUTOprH, HaXOAAMIEHCS B YCIOBUSX TOPU30H-
TaJbHOTO CKaTws [56].

Mopnenu, co3gaBaeMble Ha OCHOBE adpOKOCMHUYE-
CKOTO MOHUTOPHHTA TPYOOIPOBOJHBIX CHCTEM, JOJIXK-
HBI BKIIOYAThCS B TpoekT Lndposas 3emis, B KOTO-
POM TpearoaraeTcsl akKyMyJIHpOBaHHe UH(popManuu
000 Bcex cuctemax u (popMax >KU3HH, BKIIIOYAs Yeso-
BEUYECKHE coo0IIecTBa. MHOTOMEpHBI, MHOroOMac-
mTabHBIN, MHOTOBPEMEHHOW W MHOTOCJIOWHBIN WH-

¢dopmanronHsiit npoekt Lludposas 3emis — HeoOXo-
quMas miaathopMa, ciayKamias 00eCHeueHHIO Ienei
YCTOHYHMBOTO Pa3BUTHs U (HOPMUPOBAHHIO «Oe3omac-
HOTro paboyero MpoCTPaHCTBA JIJIS YeioBeuecTBay [62].

JanbpHedIIne HCCIEAOBAHUS  Pa3IOMHBIX — 30H
JIOJDKHBI OBITh HAlpaBJICHbI HA JIETAU3AIHI0 OJIOKO-
BOW CTPYKTYpBI TEPPUTOPUH, OTIPEICICHIE OCOOCHHO-
CTel reHe3uca pa3jioMo0oOpa30BaHHUA U BBISBICHUE
3aKOHOMEPHOCTEH AaKTHBM3aIlMM Hauboiee KPYMHBIX

CTPYKTYP.
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