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BBE/JIEHUE

AKTyaJabHOCTH PadoThl. OnacHble TPUPOIHBIE MPOIIECChI, CTUXUIHBIE 0€CTBUA
U KaTacTpOo(dbl SBISIFOTCS MOCTOSHHBIM CITYTHUKOM HACEJICHUS 3€MJIM. DHAOTCHHBIC U
HK30TE€HHBIE TMPOIECCHl  OMPEACNAIOT DSBOJIONMI0 3eMJIIM U B KOMIUIEKCE C
KIMMAaTUYECKUM  PEXKUMOM  (OPMHUPYIOT  TIEOIKOJIOTMUECKYI0  OOCTaHOBKY,
OJIarONMpUATHYI0O WU KaTacTpoPUUECKyro id OuomeHo3a. Ymepd U KEpPTBBI OT
3eMIJICTPSICEHUN, HABOJHEHUH, IITOPMOB, YparaHoB, IIyHaAMH, U3BEPKEHUH BYJIKAHOB,
OTMOJI3HEH, ceyiei, JaBUH U JPYTUX OIMACHBIX MPUPOJHBIX MPOIECCOB U SIBICHUU CO
BPEMEHEM HE TOJIBKO HE YMEHBIIAIOTCS, HO MPOAODKAIOT PacTH. 3a MOCIEIHUE
JIBAJIIATh JIET B MUPE NIPU CTUXUHHBIX OCJACTBUSX M B KaTacTpodax MoruOIio CBbIIIE 3
MJIH. 4€JIOBEK, nocTpaaano cbiire 800 miH. [bezonacnocts Poccun, 2015]. Tenaenuus
K TIOBBIIEHUIO OIMACHOCTH U pUCKA TPUPOAHBIX W TEXHOTEHHBIX KaTacTpod
MPE/ICTABIIIET YIrPo3y YEIOBEUECTBY, KaK Ha TJIOOAIBHOM, TaK U HA HAIlMOHAJIHLHOM U
pernoHanbHOM YypoBHEe. Ha rio0anbHOM YpOBHE CYIIECTBYET TEHACHIMS pOCTa
HKOHOMHUYECKUX TOCIEJCTBUNA CTUXUNHBIX OCICTBUN M KaTacTpod, Macimrad KOTOPHIX
MPEBBIIIAET TEMITBl POCTa MPOU3BOACTBA MUPOBOTO BAJOBOTO MPOAYKTa. B 3TOM CBs3U
BO3pacTaeT HEOOXOJUMOCTh Ha OoJjiee TIyOOKOM HAy4YHOM YPOBHE pa3BUTUS U
pa3pabOTKN HOBBIX HAMPABICHUN U MOJIXO00B K PEIICHUIO 33/1a4 TEOpUU 0€30MaCHOCTH
U TIPUKIAJHBIX METOJOB aHaju3a W YNPABJICHUS PHUCKOM OMACHBIX MPUPOJHO-
TEXHOTEHHBIX IMPOIIECCOB, YPE3BBIYANHBIX CHUTYyalllMil, CTUXUWHBIX OEJACTBUH U
katactpod. OgHUM U3 TyTell perieHus MPoOJeMbl SBISETCA YIIyOJEeHHBIA aHaIU3
OMacHBIX MPUPOIHBIX MPOILIECCOB HA OCHOBE pa3pabOTKU Teopuu (HOPMUPOBAHUSI U
ABOJIIOLIMM TEOJOTHUYECKUX CTPYKTYp, TEOPUU TE€OAMHAMHYECKONM W TEKTOHUYECKON
OTMAaCHOCTH W pHUCKa (pHUCK-aHAJIM3a) W Pa3BUTUS METOJOB OICHKM W YyIpaBJICHUS
r€03KOJIOTUYECKUM PUCKOM (PUCK-MEHEKMEHTA).

BepTtukaibHbie U TOPU30HTAIBHBIC ABMKEHUS B JTUTOC(Epe HEOTACTUMBI APYT OT
JIpyra, 4TO BBITEKAET M3 3aKOHA COXPAHEHUS DSHEPIrUU W HENPEPHIBHOCTH Macc.
TekToHMYeCKHe JABUKEHHUSI W HANPSOKEHUS  SIBISIIOTCS  MCTOYHUKOM — OMACHBIX
re0JIOTHYECKUX TMpoleccoB. M XOTS He CyIIEeCTBYeT OMNACHBIX TI'€OJIOTHYECKUX

MMpoueCCOB, HAIIPAMYIO CBsI3aHHBIX C FCO]IHHaMquCKOﬁ U TEKTOHUYECKOM OITACHOCTBIO,
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BBIpAXKAIOIIECHC B  HAIMYAM  PA3JIOMOB, 3HAYUTEIbHBIX  BEPTUKAIBHBIX U
TOPU30HTAIBHBIX CKOPOCTEH JBHXKEHHUSI TOBEPXHOCTHU, KOHTPACTHOCTH CKOPOCTEH,
TPEUIMHOBATOCTA  IOPOJ,  MOBBIIIEHHOTO  TEIUIOBOIO  IOTOKA,  IPOSIBICHUM
reoTepMaibHON AaKTUBHOCTH, TEM HE MEHEE, T'€OJMHAMHYECKYI0O U TEKTOHHYECKYIO
OMAaCHOCTh CJEQYET pPAacCMaTpuBaTh KAaK HMCTOYHHUK U TPUITEP MHOTHX HM3BECTHBIX
OMAaCHBIX TE€O03KOJIOTMYECKUX IPOLIECCOB, TAKUX KaK 3EMJICTPSCEHHS, OIOJI3HU,
BYJIKaHbI, KapCT, JJABUHBI, CEIIU U JPYTHE.

[IporHo3 u mpeaynpexaeHue CTUXUHHBIX O€NCTBUUA WJIM KaTtacTpod SIBISIETCS
ONHOW W3 BAXHEWIIMX 3a0ad HAYYHOM M HAPOAHO-XO35MCTBEHHOM JEATEIIBHOCTH,
MOJTHOCTBIO HE PEIIEHHBIX 10 CUX NOp. bobiioit 00beM paboT Mpu U3yYEHUHU OMACHBIX
MPUPOIHBIX TIPOLIECCOB CBS3aH C pelieHueM mpodsieM (OpMUPOBAHUS U HBOJIIOIUHU
Te0JIOTHYECKUX CTPYKTYp. HO KOMIUTIEKCHBIN MOAX0A K COBMECTHOMY PEHICHUIO 3THX
po0sem npopaboTaH HEAOCTATOUHO.

Crenenb pa3padOTAHHOCTH TeMbl HCCJIEI0OBAHMS

B pemenun mnpobGiemM OIEHKHM T'€OJAMHAMUYECKOM OMacHOCTU W yIpaBJIEHUS
NPUPOAHBIM U TEXHOTEHHBIM PUCKOM JIOCTUTHYT 3HAauuTEIbHBINA mporpecc. Ocobo
cleayeT OTMETUTh (pyHAaMeHTalbHble paldoThl akagemuka B.M. Ocunoma, 1.r.-M.H.
A.JI. Paro3una, psaa 3apyoexnbix aBTopoB (Corominas J., Vranken L., Nadim, Dilley
M., Wirtz A. u z1p.), a Tak)ke MHOrOTOMHBIE u3ganus «IIpupoarsie omacuocTr Poccum»
u «be3zonacHoctk Poccum». bonbIoi BKIIaa B pelIeHne 3a1a4 NPOrHo3a, MOHUTOPUHTIA,
PaHHETO MPENYNPEKIACHUS U YIPABICHUS NIPUPOJHBIM U TEXHOT€HHBIM PUCKOM BHOCHUT
MunuctepctBo Poccuiickoii  ®Depeparuu  mo  AeinamM  TpakJAaHCKOW  0OOpOHBI,
YpE3BbIUANHBIM CUTYAIUSIM U JTMKBUJIALUU TTOCIEICTBUI CTUXUNHBIX O€/ICTBUM.

bonpmoe KoaudecTBO pabOT TMOCBSIIEHO PEIICHUIO TMPOOJIeM MEXaHHUKO-
MaTeMaTUYeCKOro M TE€OJIMHAMUYECKOTO0 MOJCIMPOBAHUS B TEOJOTUU. 3]IeCh
HEOOXOIMMO OTMETUTh paboThl akagemuka B.II. MscHukoBa, akamemuka E.B.
AprtromkoBa, akagemuka B.A. baGemko, akamemmka JI.M. JloOkoBckoro, akajaeMuka
H.JI. lo6penoBa, akanemuka A.[l. ['Bumnanu, umn.-xopp. B.I1. Tpyounsina, a.1.H. Al

Kupnsmkuna, J1. Tepkota u J[xx. lly6epra, X. Pambepra u MHOTUX IpyTHX.



;

B.A. babemko pa3zpaboTtan Teopuio 0JI0YHBIX CTPYKTYP, MTO3BOJISIONIYIO C BBICOKON
TOYHOCTBIO ONMUCHIBAaTh pEaJbHOE TNOBEICHUE MW CBOMCTBAa 3e€MHOU Kopsel, JL.U.
JloOkoBCcKui  pa3paboTall  MEXaHMKO-MAaTEMaTHYECKYyI0  KJIABUIIHYIO  MOJIEIb
semnerpsicenuid, A.Jl. I'snmmanu n B.H. TarapuHoB nccnenyroT reoguHaMHYECKyrO
0e30MacHOCTh MECT 3aXOPOHEHHS paauoakTUBHBIX 0TX0oA0B, HO.JI. Pebeukuit
UCCIeNyeT HanpsbKeHHO-AehopMHUpoBaHHOE cocTosinue Jmtocdepsl, M.JI. XyTtopckoi
aHAJIM3UPYET CBSI3b TEIJIOBOTO MOJIA 3eMJIM M MPUPOJIHBIX KaTtacTpod, pazpadaTeiBaeT
npo0eMy Te0IKOJOTHYecKoro Monutopunra, E.A. Bo3HeceHckuil n3ydaer npobdiiemy
BIIMSAHUS TE€OJMHAMUKHM HAa CBOMCTBA TPYHTOB IpU PEMICHUM 3a/1a4 WHKXCHEPHOU
reoJIOTUH, BKIIIOYas uX pazxkrkeHue. B.JM. MakapoB uccienyer CBs3b SHIOTCHHBIX U
OIMACHBIX PK30TeHHBIX MpolieccoB. B padorax B.b. 3aamumBuim, X.0. Yoruaesa, O.I'.
bypasueBonl  aHanM3MpyeTCs — NPUYMHHO-CIEACTBEHHAs  CBS3b  JHJOTEHHBIX
IEOJIOTMYECKUX IIPOLECCOB C DK30MCHHBIMM IpoLleCCaMU U C  MIPUPOAHBIMU
karactpodpamu. B paborax A.Jl. AHuKeeBa pemialoTca 3aJadyd  MEXaHUYECKOTO
MOJICJIMPOBAHUSL U OLIEHKHU pucka kapcta u cyddosuu. B padorax I'.Il. [locTtoeBa u
A.N. KaszeeBa pemaroTcs 3aJauyd MEXaHMYECKOTO MOJEIMPOBAHUS U OLICHKM pPHCKa
OMOJ3HEBBIX mpoueccoB, B pabdorax W.B. Ko3znskoBoit mnga pemenus mnpoodiem
MOJI3EMHOI'O CTPOUTENBCTBA Pa3pabOTaHbl METOAMKH OLIEHKU M€03KOJIOIMUECKOTr0 pUcKa
Ha OCHOBE T'€0JIOTHYECKOM Monenu cpenbl. B paborax B.M. MakeeBa pemrarorcst 3a1a4u
aHaJau3a U MOJEIUPOBAHUS I'€OJOTHYECKON CPEABI I PA3MEIICHUS] aTOMHBIX CTAHLIHAM.
C.A. HecmesiHOB pa3pabaTbiBaeT MpoOJIEeMbl TEKTOHMYECKOH OMAaCHOCTH Ha NpUMEpE
ropusix Tteppuropuii KaBkaza. M3ydyeHUIO TEKTOHUYECKMX W TIE€OJUHAMUYECKUX
MPEANOChUIOK MPUPOJHBIX U TEXHO-TIPUPOJHBIX KaTtacTpod mocssameHbl padoTel M./I.
Xytopckoro, FO.M. Bonbdmana, A.M. Kopxenkosa u ap.

OmuuM u3 2(PGEeKTUBHBIX SKOHOMHYECKUX WHCTPYMEHTOB YIPABJICHUS PHUCKOM
ABJSCTCS TEPPUTOPHAIBHOE IUIAHMPOBAHWE HA OCHOBE aHalIW3a, OLUEHKH U
KapTorpadupoBaHus  TPHUPOJHBIX  OMACHOCTEH W  PUCKOB C  BBIJACICHUEM
HEOJIaronpusITHBIX JJIS XO3SMCTBEHHON JESATEILHOCTH pailoHOB. BakHelmen 3amaueit
re0JI0ro-reo(pu3nIecKux MCCiIeI0OBaHUi sBIsSeTCS pa3paboTKa KOMIUIEKCHON CHCTEMBI

r€03KOJOTUYECKOI0 MOHUTOPUHIa HAa OCHOBE T€OpUU ympasieHus puckoMm. Ho mo cux
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nop B Poccum u Mupe HeT pa3paboTaHHON OOMIETIPUHIATON METOIUKH KOJIWYECTBEHHON
OLICHKH PUCKA OTJEIbHBIX OIMACHBIX MPHUPOJHBIX MPOIECCOB, a TAKKE WHTETPaTIbHOTO
pucka [Ocunos B.H., 2020].

esab 1 ocHOBHBIE 3a1a4H Pa0OTHI.

[enbro ucciienoBaHus SIBISETCS pa3padOTKa KOMIUIEKCHOM METOJIONIOTHHU OIIEHKU
Y YOPaBJEHUS T€O3KOJOTHUYECKUM PUCKOM IPOSIBICHUM OTIAEIBHBIX M MHTErPAIbHBIX
MPUPOIHO-TEXHOTEHHBIX  OMAaCHOCTEH Ha OCHOBE MEXaHMKO-MAaTeMaTHYECKOTO
MOJIeIUPOBaHUs (HOPMHUPOBAHMS U IBOJIIOLIUU FE€OJIOTUYECKUX CTPYKTYP.

JInst noCTHKEeHUs TOCTABJIEHHOW e PEelIAINCh CIEAYIOIINE 3a0auH:

1) Pa3paboTka KOMIUIEKCHOTO TOJX0/a K U3yYEHHUIO TC€OAMHAMUKU JTUTOCHEPHI U
I€0dKOJIOTUYECKOTO pPHUCKa Ha 0a3e MEXaHMKO-MAaTeMaTHYECKOTO MOJIEIUPOBAHUS
dbopMUpOBaHUS W DBOJIIOIMU TEOJOTHUUECKUX CTPYKTYp IO CXEMe: TreoJuHaMuKa
auToc(epbl — re0IMHAMUYECKUE MPOIECCHl - Te0IMHAMUYECKasi OMacCHOCTh — OMAacHbIe
MPUPOJIHBIE TPOILIECCHl — OIEHKA MPUPOAHBIX OMACHOCTEW— OIIEHKAa M YIPaBIICHUE
PHUCKOM;

2) Co3aHne MEXaHWKO-MaTeMaTHYCCKOW MOJIEIM PEIICHUS MPSIMBIX U OOpaTHBIX
3a7a4 T€OIMHAMUKH: — BOCCTAHOBJICHUE TMOJIEA CKOPOCTEW, TaBICHUN U HANPSIKECHUIN Ha
riyorHe JTUTochepsl M0 UMEIOIIUMCS TAHHBIM O CKOPOCTSIX Ha THEBHOW MOBEPXHOCTH U
— OmpeJieNIeHUue JIBWKEHUS TPaHUI] Ha TIyOuHE JUTOChEphl 10 3aJaHHBIM JIBUKCHUSIM
JTHEeBHOM moBepXHOCTU. [loTydeHHBIE pEIICHUS UCTIONb3YIOTCS JIsl aHAU3a TITyOMHHBIX
re0IMHAMUYECKUX MPOLIECCOB.

3) PazpaboTka MEeXaHUKO-MaTeMaTHYECKUX Mojieield (POPMUPOBAHUS U IBOJFOIHA
re0JIOTMYECKUX CTPYKTYp C LIEJIbI0 aHaIn3a T€0JUHAMUYECKON OMACHOCTU PETMOHOB U
OTAEJBHBIX TEPPUTOPUH;

4) BpijiesIecHHE OCHOBHBIX OINPEICIISIFOIINX MapaMeTPOB Ie0IKOJIOTUISCKOTO PUCKa
JUISl TEPPUTOPHI PA3IMYHOTO MaciiTada: Kpasi, 00JaCTH, PETHMOHBI U Te0JIOTHYECKUE
00CTaHOBKH;

5) Pazpabotka YHUDUITUPOBAHHOMN METOIUKH OLICHKH 0’KM1aEMOTO
I€03KOJIOTUYECKOTO PHUCKA OTIEIbHBIX M HWHTETPAJIbHBIX OMNACHBIX IMPUPOIAHBIX

TPOIIECCOB.
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O0bekT uccaenoBannii. OCHOBHBIM OOBEKTOM HCCIEIOBAHUS SIBISIIOTCS OMACHBIE
NPUPOJIHBIE TPOLEcChl B JUTOChEpEe U BBIABICHHE HX CBSA3eM C TIyOMHHOU
I€OAMHAMUKON C LIEJIbI0 IPOTHO3a, NPEAYNPEXKICHUS U CHUKEHUS! T€03KOJIOTUYECKOTO
pHCKa.

IIpenmer wucciaenoBanmii. OOycIOBIEHHbIE  TNTyOMHHBIMM  JABM)KEHUSMU
reOMHAMUYECKUE MPOLECCHI, OINPENEIAIONIME AKTUBHOCTh 3K30T€HHBIX IPOLIECCOB,
METOJIOJIOTHSI OLIEHOK M YNPaBJICHHUS T€O0IKOJIOTMYECKUM PUCKOM TMPOSBICHUN
OTHENIBHBIX W MHTErPajbHBIX MPUPOAHO-TEXHOTEHHBIX OIACHOCTEH Ha OCHOBE
MEXaHUKO-MaTEMaTHUECKOTO  MOJETUPOBaHUS  (HOPMUPOBAHHMSA U DBOJIOIUU
T€0JIOTHYECKUX CTPYKTYP.

HayuyHnast HOBH3HA.

CoBMecTHOe pemieHne mpoOJeM pPHCK - aHajiu3a, OIECHKH U YIpaBICHUS
IPUPOJIHBIM PUCKOM U IIpobsieM (HOpMHUPOBAHUS U IBOJIOLUHU T€0JIOTMUECKUX CTPYKTYP
C IeJIbI0 aHajdu3a TEeOAMHAMMUYECKON OINAaCHOCTH OCYUIECTBIIETCS BIIEPBbIE. DTO
CIIOCOOCTBYET 0o0Jiee rTyO0OKOMY OHUMAaHUIO MPOOJIEMbI MPOTHO3a U TPEAYIPEXKICHUS
OMAaCHBIX TE€0IKOJIOTUYECKUX IMPOLECCOB, (POPMHUPYIOIIMX CTUXUHHBIE OENCTBUA U
KaTtacTpo(bl, pa3pabOTKe CHUCTEM KOMIUIEKCHOTO 3JKOJOTHYECKOTO0 MOHUTOPHHTA U
paHHEro MpeaynpexACHUs, a Takke 00ecleyuBaeT Mepexoi Ha YHU(PUIHUPOBAHHBIN
KOJIMYECTBEHHBIN OJIXO0J] K MPOoOJeMe OLEHKU U YIIPaBICHUS PUCKOM.

BriepBbie BBOAMTCS TMOHITHE T€OAMHAMHYECKON OMACHOCTH, KaK COBOKYIHOCTH
OMAaCHOCTH TEOJAMHAMUYECKUX MPUPOJHBIX IPOLECCOB U SIBICHUH B juTOochepe,
CBSI3AHHBIX MMEHHO C JBHKCHHEM BellecTBa. | €oAMHaMHU4yecKas OMacHOCTh — 3TO
OMacHOCTh, BbI3BaHHAas  JIBIDKEHUSIMM B JIMUTOcepe  pa3HOro  Maciiraoa.
['eognHaMuyeckue mpouecchl CBA3aHbl C T€OAMHAMUKONW M ABM)KEHHUEM JIMTOC(EPHBIX
IUTAT, TIOAbEMOM MAaHTHHHBIX TUANTUPOB M TUTFOMOB, JBIKCHHEM B Pa3jIMUHBIX CIIOSIX
autocdepsl U Ha MOBepXHOCTH 3eMiu. ['eoquHamMuueckas omacHOCTh XapaKTepU3yeTcs
NOBBIIICHHBIMU  CKOPOCTSIMM  JIBWJKEHHUSI BEIIECTBA TEKTOHHYECKH PacCIOCHHOU
autochepsl Ha pa3HBIX TIIyOMHAX, KOHTPACTHOCTHIO CKOPOCTEH IMOBEPXHOCTHBIX
JBUKEHHUM, MOBBIIICHHBIM HaNpsyKEHHO-1e(OPMUPOBAHHBIM COCTOSIHUEM JHUTOC(EPHI,

TPCHIMHOBATOCTBIO IIOPOJ KaK II0Ka3aTCJIEM BbICOKHX H&Hpﬂ)KCHPIfI, HaIn4ueMm
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INIyOMHHBIX M TOBEPXHOCTHBIX pA3JIOMOB, TMOBBIIIEHHBIM TEIJIOBBIM IOTOKOM,
reoTepMaIbHBIMA TPOSBICHUSIMH, MOBBIIICHHOW CEWCMUYHOCTHIO, BYJIKAHU3MOM H
MarMaTU3MOM, aKTUBU3allU€W OMACHBIX MPUPOJHBIX TMPOILIECCOB, TaKUX Kak
3eMJICTPSACEHUS, U3BEP)KEHUS BYJIKAHOB, OMOJI3HEBbIE MPOLIECCHI, KAPCT, LIyHAMH U JIp.

KoMOuHupoBaHue KapT MNPUPOJIHBIX OMACHOCTEHM W PHUCKOB, a TaKXke Kapr,
OTpaXaroluX I€OJIMHAMUKY JUTOC(EPHI, JaeT BO3MOXXHOCTh YCTAHOBUTH UX TPSMYIO
CBSI3b M B3aMMO3aBHUCHUMOCTh. 30HBI PACIPOCTPAHEHHs 3EMJICTPSCEHUH, BYJIKAHOB,
OMOJI3HEW, IyHAMU COBIAJIAI0T C 30HAMU AaKTUBHOM TE€OJWHAMUKH - KOJUIM3UEH
JUTOCHEPHBIX IJIUT, 30HAMH aKTHBHBIX Pa3jIOMOB, 30HAMU TOBBIIIICHHOTO TEIJIOBOTO
MOTOKA, CBSI3aHHOTO C MOAbEMOM MAHTUHWHBIX AUATHUPOB.

B cBowo ouepenb, mnpoOiema (QOpMHUPOBAHUS U HBOJIOLUU T'€OJOTHYECKHX
CTPYKTYp B CBSI3M C TMOABEMOM MAaHTHWHBIX JHANUpOB Ha (oHE KOJTHU3UU
JIUTOC(HEPHBIX IIUT CIYXUT OCHOBOW JJI PELIEHUS MHOTHMX 3a7ad TEOPETHUECKOH U
IPAKTUYECKOM  TIeOJJOTMM Ha  HOBOM  HAay4YHOM  KOJMYECTBEHHOM  YpOBHE.
B3zanmoaeiicTBie W COBMECTHOE pa3BUTHE IUIIOM-TEKTOHUKA H  TEKTOHUKH
JUTOCQEPHBIX TUTUT OTPAKAET UCTOPHUIO CTAHOBIICHUS M OOPHOBI KOHIENIIUN (PpUKCcU3Ma
¥ MOOMJIM3MA, KOTOpasi cTajla ICTOPUYECKON BEXOH B Pa3BUTHH I'€OJIOTMYECKON HAYKH.
Tako momxoa TMO3BONSET OOBEAMHUTH 00€ TCOPUM M peIIaTh MPOOIEMBI
TEOPETUUECKON I'e0JOrul Ha 0a3e MEXaHUKHU CIUIOIIHBIX Cpe. DTO HAaIpaBJIEHUE UMEET
CaMOCTOSITENIbHYIO HAYYHYIO 3HAYUMOCTh U HOBH3HY.

MHorue reosornyeckre MPOLECChl OMPENENSIIOTCS MEXaHWYECKUM IOBEIEHUEM
BEILECTBA Ha TNIyOMHE MAaHTUU M Ha IpaHUIle JUTocPepa-acteHochepa ¢ UCTOUYHUKOM
IPOIIECCOB B SApe M HWKHEH MaHTHH. Ha MexaHwdeckue IBMKCHHsI HalararoTcs
reO0TepPMUYECKUE TPOIECChl, T€OXUMUYECKHE MpeoOpa3oBaHUs BellecTBa U (ha30BbIC
nepexonbl. Pa3orpeB BemiecTBa W TPaBUTAIMOHHAS HEYCTOWYHBOCTH OMPEACIISIOT
KOHBEKIIMIO U aJ[BEKIIMIO B MAHTHUH.

MexaHn4yeckue MpOLECcChl, JieXkallie B OCHOBE (POPMHUPOBAHUS U DBOJIOLUU
T€OJIOTHYECKUX CTPYKTYp, SBISIOTCS TeM 0a3ucOM, KOTOPBIM MOXET U JOJDKEH
OOBEIMHUTH KOHLENIUHU (PUKCU3Ma U MOOWUIM3MA U JIaTh UMITYJIBC K JaJIbHEHIIEMY

Pa3BUTHIO HOBBIX HaHpaBHGHI/Iﬁ T'COJIOTUYCCKUX HAYK Ha 0a3e COBMECTHOIO pa3sBUTHUA
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IUTIOM-TEKTOHUKH M TEKTOHUKH IUIMT, a TAKXKE OLEHKUA U YIPABIEHUS I€OJIOTMYECKUM
PHUCKOM.

BepTukaiibHble U TOPU30HTAIbHBIC ABUKEHUS B JUTOC(Epe HEOTACIUMBI APYT OT
Jpyra, 4YTO BBITEKAaeT M3 3aKOHA COXPAHEHHsS SHEPIMM M HENPEpPHIBHOCTH Macc.
TexkToHMYECKHE JIBJKEHMSI M HANpsDKEHUS  SBISIOTCS HMCTOYHMKOM — OTACHBIX
reoJIOTUYECKUX TpoieccoB. M XOTS He CyIIECTBYET OIACHBIX T'€0JOTHYECKUX
IIPOLIECCOB, HAMPSMYIO CBSI3aHHBIX C T€OJIMHAMHYECKON U TEKTOHUYECKON OMAacHOCTHIO,
BBIPQKAIONICHCS B HATMYUK UM AKTUBHOCTU PA3JIOMOB, 3HAYUTEIIbHBIX BEPTUKAIBHBIX
U TOPU30HTAIBHBIX CKOPOCTEH ABUKEHUS MOBEPXHOCTH, KOHTPACTHOCTH CKOPOCTEH,
TPEIIMHOBATOCTA  MOPOJl,  MOBBILIEHHOTO  TEIJIOBOTO  IOTOKA,  MPOSBICHUUI
reoTepMajibHOM AaKTHMBHOCTH, TEM HE MEHEE, I'€OJUHAMUYECKYI0 M TEKTOHMYECKYIO
OMACHOCTh CJIEAYeT paccMaTpuBaTh KaK HCTOYHMK W TPUITEP MHOTUX H3BECTHBIX
OMACHBIX T€O03KOJOTMYECKHX IPOLECCOB, TAaKUX KaK 3E€MJIETPSICEHHUS, OIOJI3HH,
BYJIKaHBbI, KapCT, JJaBUHBI, CEJIU U IPYyTHE.

MexaHudecKkue MpoLecChl SBISIIOTCS OCHOBOW I M3YyYEHUS U MOJEIMPOBAHUS
YCTOMYMBOCTH OTOJ3HEBBIX CKJIOHOB, JIBMXEHHS ceseld, (GopMHUpoBaHHMsS OOBajoOB U
OCBITIEH, cXx0Jla JIaBHH, (POpMHUpPOBaHUs KapcTa U cyddo3uu, U3BEpKEHUs BYJIKAHOB,
I[yHaM{, MEXaHUKW oOdara 3eMJICTPSICEHUH, CEHCMUYHOCTH, NepepaboTKu Oeperos,
BBIBETPUBAHNs, HABOJHEHUH, TOPHAJ0, LITOPMOB U JP.

THUXOOKEaHCKOE OTHEHHOE KOJBLUO W AJBNIUUCKO-I MMamalicKkuii mosic SIBIIAIOTCSA
rOpsSsYMMH  JIMHEAMEHTaMH 10  TE0IKOJOTM4YecKoMy  pHUCKy.  CTpyKTypbl
XapaKTEpPU3yIOTCS  MOBBIIIEHHBIM  TEIJIOBBIM ~ TOTOKOM M HampsHKEHHO-
ne(OpMUPOBAHHBIM  COCTOSSHUEM  JUTOC(EpPbI,  BBICOKOM  CEHCMHYHOCTBIO,
U3BEPKEHUSIMH BYJIKAHOB, I'PS3€BBIM BYJIKAaHU3MOM, reif3epamu, ropooOpa3oBaHUEM.
Pernons! xapakTepu3yoTcs HAIMYMEM MHTEHCUBHBIX ONACHBIX MPUPOJIHBIX MPOLECCOB.
MaxkcumanbHasi CEMCMHYHOCTh M caMmble TJIyOOKHME U CHJIbHBIE 3EeMJICTPSICEHUS
HAOIOMAIOTCSA B 30Hax Ccyomykmuu JuTocepHbiXx mmT. CaMblii BBICOKHN TETUIOBOM
NOTOK (PUKCHUpYETCS] B LIEHTpax 3aJyroBbIX 0acCeHOB, YTO CBSA3aHO C MOJBEMOM

MaHTUHHBIX AUAIIMPOB U I'AC CEHCMMYHOCTh OTHOCHUTEIBLHO HIXKE IO CPaBHCHHIO C
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30HaMU CyOJNYKIIMM U OCTPOBHBIMU JyTaMU BCIICJCTBUE MOHMXEHHOUW BSI3KOCTH TTOPOJT
HaJ[ TOPSTYUM JTAATTAPOM.

Ha sToM HampspkKeHHOM TreoJnHaMu4eckoM (oHe o00JacTH ¢ MaKCHMalbHON
IJIOTHOCTBIO HACENCHUS W WHEOPACTPYKTYPHI SBISIOTCS «TOPSYUMHU TISTHAMU») 10
T'€0IKOJIOTHUECKOMY PUCKY. OHIM M3 TaKUX PETHOHOM siBIsieTcsl KaBkas.

B cxaroit dopme HayyHasi HOBU3HA PabOTHI MOXET OBITh copMyIupoBaHa
CJIETYIONTUM 00pa3oM.

- CoBMecTHOE pelieHHe TMpoOJeM pUCK - aHalIW3a, OIEHKU, YIPaBICHUS
MPUPOIHBIM PUCKOM H TIPOOIeM (OPMUPOBAHUS U IBOJIOINHA T€OJIOTHICCKUX CTPYKTYP
C 1eNbl0 aHajh3a TeOJUHAMHYECKONW OMacHOCTH, oOecredmBaroliee IMepexo] Ha
YHU(DUIUPOBAHHBIN KOJIMYECTBEHHBIH TOAXOA K MpoOJieMe OIEHKH M YIpaBiICHUS
T€09KOJIOTHUECKOTO PUCKA, OCYIIIECTBIICTCS BIIEPBBHIE.

- Pa3zpaboranbl Mozenu (pOpMUPOBAHUS U DBOJIOIMH TE€OJIOTHYECKUX CTPYKTYD,
OOyCJIOBJIEHHBIE TMOJHEMOM MAHTHUHBIX AUAMUPOB Ha (POHE KOJUTU3UU JUTOCHEPHBIX
IUTUT, 9TO SIBJSIETCS OCHOBOM COBMECTHOTO Pa3BUTHSA KOHIIEHIIUN TUTFOM-TEKTOHUKH U
TUTUT — TEKTOHUKH.

-BBoguTCcs TOHATHE TEOOWHAMHUYECKOH  OMACHOCTH, KaK COBOKYITHOCTH
OMACHOCTEH TEOJMHAMUYECKUX MPHUPOJHBIX TMPOIECCOB M SBJICHUN B JuTOCheEpe,
CBSI3aHHBIX C JIBMKCHHEM BEIIECTBA JIUTOCHEPHI Ha pa3IMYHBIX MacTabax.

-IIpennoxeHs UepapXUICCKUC MEXaHUKO-MaTEMaTHICCKUE MOJCIH
bopMHUpPOBaHUS U SBOIOIMN PA3HOMACIITAOHBIX T€OJIOTHUYECKUX CTPYKTYP.

-BriepBrie pa3zpaboTana MeToIMKa YHH(PHUITUPOBAHHON OIIEHKH T'€03KOJIOTHYECKOTO
pucka. BBeneHO TOHATHE «TOpSYUX TATEH» PHUCKA, OTIMYAIOIIMXCS IOBBIIICHHBIMA
YPOBHSIMH T€0IKOJIOTHIECKOTO PHUCKA.

Teopernueckasi 1 NPaKTHYECKAasA 3HAYMMOCTh PabOThI.

Teopernyeckast 3HAUUMOCTb pabOTHI COCTOUT B pa3pabOTKE HOBBIX MOAXOIO0B MPHU
pemieHn 3ama4 (OpMUPOBAHHUS ¥ DBOJIONHMHM TEOJIOTMUYECKUX CTPYKTyp Ha 0ase
MEXaHUKO-MaTEMaTHICCKOTO MOJICITUPOBAHMS C IIEIBIO MOIIArOBOTO aHAIN3a Pa3BUTHS
¥ aKTUBHU3AIUU OMACHBIX MPUPOJHBIX MPOIIECCOB, CTUXUIHBIX OCJACTBUI M KaTtacTpod,

UX MPOTHO3a, MPENYNPEKICHUS M YIPABICHUS PHUCKOM Ha OCHOBE KOHIIENIWU
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re0IMHAMUYECKON OMAcCHOCTH (SHJIOTEHHBIE M SK30T€HHBIE MPOLECChl) B BUJE
YHU(UIIUPOBAHHON KOJIMYECTBEHHOW OIEHKH ¥ YIPaBICHUS T'E€03KOJIOTHICCKUM
PUCKOM.

[TokazaHo, 4YTO JII TPAKTUYECKUX TIICJIEH HET HEOOXOIUMOCTH CTPOUTH
MOAPOOHYI0O W TPYAOEMKYH0 KapTy Te€0dKOJOTHUYECKOTO pHcKa. bojee BaKHBIM
MPEJICTABISACTCS BBIICIIUTD CaMbI€ OITACHBIE U T'€03KOJIOTUUECKU HAIIPSXKEHHBIC YYACTKU
U TEPPUTOPHUHU, KOTOPBIE SIBISAIOTCS «TOPSIYMMH IISITHAMU» MO YPOBHIO OKHAAEMOU
OMAaCHOCTM M COOTBETCTBYIOIIEMY TI'€O0IKOJOTMYECKOMY PpPHUCKYy. B 3Tol cBs3m
MPEINoJIaraeTcsi HEOOXOAUMBIM TMOJHOE MCKIIOUEHUE YYaCTKOB, XapaKTePU3YIOUIUXCS
HAJIMYUEM «TOPSYMX MATECH», M3 LENed MPAKTUYECKOrO0 pPa3BUTHS, a HMEHHO —
CTPOUTEIIHCTBA 3JIaHUN U COOPYKCHHUH M pa3MeIleHUs] 0CO00 OMAaCHBIX OTBETCTBEHHBIX
00bekTOB. bombiioe 3HaueHne MpruoOpeTaeT KOHIEMIUS AOMYCTUMOTO (TIPUEMIIEMOTO)
pUCKa, KOIJla TIe0dKOJOTHMYECKHUH PHUCK KaTacTpodbl 3HAYMTEIHHO  MEHBIIE
MIPEUMYILECTB OT OCBOCHHUS Y PA3BUTHS TEPPUTOPHH.

B cuny wuCTOpMYECKMX W HDKOHOMHUYECKHMX IIPUYMH HE BCEra BO3MOYKHO
WCKIIFOYNTh CJIOKHUBIIEECS PACCEIICHUE Ha CEHWCMOOIIACHBIX, OIOJI3HEOMACHBIX U
IlyHaMHUOMAacHbIX TeppuTopusax. Ho HaceneHue 1okHO ObITh 00 ’TOM HHPOPMHUPOBAHO,
a BiacTHeIe cTpYKTYpbl 1 MUC - ocBeoOMIICHBI 0 HEOOXOAMMBIX MEepax MOHHUTOPUHTA,
MPOTHO3a, MPEAYIPEKICHUS U 3aLIUTHI.

MeTtomosioruss M MeToAbl HccJaenoBaHus. [Ipy MexaHMKO-MAaTEMAaTHYECKOM
MOJICJIMPOBAHUM HCIMOJIb30BAIACH MOJETb BBICOKOBSI3KOM HEC)KUMAEMOM KUJIKOCTH,
onucbkiBaeMas ypaBHeHueM Hapbe-CTokca. Mcnosib30Banuch METOABI PA3OKEHHS IO
MaJIOMY napamerpy, CpallnBaeMbIX ACUMITITOTUYECKUX pa3I0KEHU,
MOCJICAOBATEIbHBIX MPUOIMKEHUH U MPUOIHUKEHHUSI TOHKOTO CJIOS.

[Ipu pa3paboTke MNpoOJIEeM OIEHKHM W YIPABJICHUS PHUCKOM HCIOJIb30BAIUCH
METOAbl W TMOAXOJbl PUCK-aHAIM3a U PUCK-MEHEIKMEHTA B CBA3H C OIPEICICHUEM
KOHIIEMIIIMM  YIPAaBJICHUS PUCKOM, BKJIIOYAKONIEH  clefayroumme noHsaTus: 1.
Nnentudukarus omacHoctH; 2. OueHKa ys3BUMOCTH; 3. AHanu3 puckos; 4. [lonstue
npueMiieMoro pucka; 5. Ouenka puckos; 6. KaprorpadupoBanue puckos; 7. Mepsl 1mo

CHI)KEHUIO pUCKA: a) 3aKOHOJATEeNbHbIE; 0) OpraHU3allMOHHbIE U aIMUHUCTPATUBHBIE,
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B) DJKOHOMHYECKHE, BKJIOYas CTPAxXOBaHHWE; T) HHXKEHEPHO-TEXHUUECKUE, 1)
MOJICTUPOBAHUE; €) MOHHUTOPHWHT; X) mH(popManus. B y3koM cmbicie yrpaBieHUE
PHCKOM paccMaTpUBAETCS KAK CUCTEMA MEP, BEAYIINX K CHUKEHUIO PUCKA.

Pa3pabotana ®  wWCHOAB30BaHAa  METOMWKA  YHU(DHIIMPOBAHHOW  OIICHKHU
r€03KOJIOTUMYECKOr0 pucka. OCHOBOM METOJIUKH SBISETCA BBIAEIECHUE OINPEICISIONINX
napamMeTpoB ONACHOCTH M yiiepOa, a TakKe OINpeJeieHHEe BECOBBIX XapaKTEPUCTUK
napaMeTpoB.

Hcnonb30Baauch METOJIbI HATYPHBIX HAONIOACHHUM, METOAbl KOMOWHHUPOBAHUS,
KOMIUICKCUPOBAHHMSI U CYNEPHO3ULIMM  TeoJIoro-TeoPU3nUecKux  JaHHBIX U
TEOJIOTHYECKUX KapT, a TakKe AKCHEPTHBIX OIEHOK. OJHUM U3 OCHOBHBIX METOJIOB
MCCIIEIOBAHUSI IPH OLIEHKE PUCKA SIBUWICA METOJI aHalin3a uepapxuii Caaru.

OcHOBHBIE M0JI02KEHN S, BBIHOCHMbI€ HA 3aIIUTY.

1. Pa3paboTtaHa KOHIEMNIMS ONPEACISIONIeH B3aUMOCBI3U TI'€0JMHAMHYECKOM
OMMACHOCTM M TE0IKOJIOrMYecKkoro pucka. OOOCHOBaHO, YTO TE€OJUHAMUYECKAS
OMacHOCTh — O3TO  OMNACHOCTh  MPOIECCOB  JIBMKEHUS  WIM  HaIpPsHKEHHO-
ne(hOPMUPOBAHHOTO COCTOSIHUSI TEOJIOTHYECKOM Cpelbl Ui Pa3IMdHbIX BUIOB U
MacmTaboB  JBMKEHUS  BewlecTBa B JuTocdepe. ['€0IKONOrMYECKUd  pUCK
OMOCPEIOBAHHO €CTh BEPOSITHOCTHAS MEpa r€0AMHAMUYECKON OMacHOCTH.

2. [Ipeqyoxena MexaHMKO-MaTeMaTHYECKask MOJENIb (POPMUPOBAHUS U IBOJIIOITUU
re0JIOTUYECKUX CTPYKTYP HaJ MOJHMMAIOIIUMCS MAaHTHUMHBIM JUAIUPOM Ha OCHOBE
npuOIMKEHHOTO penieHust ypaBHeHus: HaBbe — CrTokca i BSI3KOM HEC)KUMaeMOU
YKUJIKOCTH U MIPUMEHEHHUS METOO0B PA3JIOKEHHUS 110 MAJIOMY MapaMeTpy, CpaIIuBaAEMbIX
ACUMIITOTUYECKUX Pa3I0KEHUM, MOCIEAOBATEIbHBIX MPUOIMKEHUN U TPUOIMKEHUS
TOHKOTO CJI0sI. Y CTAaHOBJIEHO, YTO [0 MEpE MOoIbeMa Auanupa Ha JHEBHOW MOBEPXHOCTH
dbopmupyeTcsi cHadajla CTPYKTypa CBOJIOBOIO TMOJHSATHS, a 3aTeM — TJiyOokas
nernpeccusi. HaiiieHbl KpUTHUECKHME MHapaMeTphbl 3aJadd, ONPEAeIISIIoIre JAUHAMUKY
re0JIOTMYECKUX CTPYKTYP Ha pa3HbIX 3Tanax pa3BUTHUS.

3. Pa3paborana mMexaHUKO-MaTeMaTHyecKasi MOJIe]Ib PeIIeHUs] OOpaTHOM 3ajauu
reoJJMHAMUKH TIPSMBIM MeTOoJoM. Perena mepBas oOpaTHas 3agadya Te€OJWHAMUKH —

BOCCTAaHOBJIEHHE MOJIEH CKOPOCTEW, NAaBJIEHUN W HAINpPSHKEHUN Ha TIyOMHE JUTOChEpHI
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0 HMMEKUMMCS JaHHbIM O CKOPOCTAX Ha JHEBHOM mnoBepxHOcTH. [locTaBieHa u
pelieHa BTOpas oOpaTHas 3ajada T€OJAMHAMUKHU — OMpEeTeHUEe IBIKCHHUS TPAaHUI] Ha
riyOuHe nuTocdepsl MO 33JaHHBIM JBUKEHUSM JHEBHOW MOBEpXHOCTH. llomyueHHbIE
pELICHMS UCHIOJIB3YIOTCS ISl aHAIN3a INIYOMHHBIX T€0AMHAMUYECKUX IPOLECCOB.

4. [locTpoeHa caMocorylacOBaHHasi TEPMOrpaBUMETpUYECKasi MOJENb JTUTOCHEPHI U
acTeHoc(epbl 0CalouHOro OacceiiHa. Y CTaHOBJIEHbBI KOJIMUECTBEHHBIE OLIEHKHU M0IbEMa
acTeHOoC(EepHOro AUANUpPA MO Ie0IOTUIECKON CTPYKTYPOH.

5. IlpennoxeHa MexaHMKO-MaTeMaTU4ecKasi MOJIEJIb TPAaBUTALMOHHOTO JIBU>KEHUS
Macc IO OIOJI3HEBOMY CKJIOHY Ha OCHOBE ypaBHeHUs HaBbe — CrTOKCa miisd BS3KOU
HECKUMAEMOM KUAKOCTU. HalileHbl KpUTHYECKHUE MapaMeTphl 33J1a4i CMEHbI PEXKUMOB
JBUKEHUSI C BbIICJICHUEM MOTEHIIMAJIbHBIX 00JacTeld MOHUTOPUHTA.

6. Pazpaborana mMeToq0sI0THsl YHU(UIMPOBAHHOW OLIEHKU M KapTorpapupoBaHUs
I€07KOJIOTMYECKOTO pUcKa Ha Oa3e obuiel miatgopmsbl yrnpaBieHUs puckoM. BeeneHo
NOHATHE «TOPAYUX IMATEH», AUPPEPEHLUPYEMBIX IO YPOBHIO  0KHUJAEMOTO
T€03KOJIOTUYECKOr0 pUCKA. BBISABIEHBI «TOpsSYME MSATHA» TE03KOJIOTMYECKOr0 pPHCKa
JUTsi TOpHBIX TeppuTopuid KaBkaza, repputopuii r. MockBbl 1 MOCKOBCKOM 001aCTH.

CreneHb J0CTOBEPHOCTH M anipodanus pe3yibTaToB.

CrerneHp JOCTOBEPHOCTH PE3YJBTATOB OIPEAEISETCS HAIACKHOCTBIO MEXAHUKO-
MaTeMaTHYECKUX METO/I0B MOJECIUPOBAHMSI, PA3BUTUEM HOBBIX MOAXOA0B Ha OOJBIIOM
HaJIeKHOM HayYHOM MaTepuaie v 0a3uce U uX BepuPpUKaluen U NOATBEPKIACHUEM TTPU
CPAaBHEHUU C pEaJbHBIMM TIEOJIOTMYECKUMU M JKOJIOTMYECKUMHU BBIBOJAAMHU H
cinenctBusiMu. HanexXHOCTh pe3yiabTaTOB MOJEIUPOBAHUS B OTAEIBHBIX CIy4asx
MOATBEPKIACTCS TOJYYEHHUEM CXOIHBIX PE3YJbTATOB HA OCHOBE pPa3HbIX METOJIOB
uccienoBanus. Meton ananuza uepapxuii Caatu anpoOMpoBaH Ha PELICHUM 3a/ay C
U3BECTHBIM PE3YJIbTATOM.

Anpobauust padoThl U MyOJTUKALNH.

@yHIaMEeHTaAIIbHbIE UCCIIENOBAHUS MPOBOAWINCH MO TeMaM «I €0noruueckuil puck
ypOaHU3UPOBAHHBIX TEPPUTOpUN (OIlEHKa M KapTorpadupoBaHUE HA MpUMEpE T.
Mocksbl)», Ne roc. peructpamuu 01201355205; «Pa3Butne Teopunm M METOJIOB

U3Y4YeHUs HOBEWILEH TEKTOHUKH W COBPEMEHHON T'€OJMHAMUKH TIaTPOPMEHHBIX M
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OpPOTEHHBIX TEPPUTOPHI MPUMEHHUTENBHO K OIEHKe HuX Oe3omacHocTH», Ne roc.
peructpauuu — AAAA-A19-119021190076-9; mno mpoekty ['A3IIPOMA
«AJlanTallMOHHbIE TEXHOJOTUHU i oOecnedeHus 0e30MacHOCTH MPOU3BOJICTBEHHBIX
O00BEKTOB MPU U3MEHEHUH T€OKPUOIOTHUecKuX ycinoBui» (2018-2019 r.r.).

Pe3ynbpTaThl HayYHBIX HCCJIEAOBAHMM ampoOHPOBAIUCHL B Ipollecce pabOThl IO
MEKIYHAPOJHBIM M POCCHUICKAM MPOEKTaM U IpaHTaM U B MEXKIYyHApOJHBIX HAYUYHBIX
OpraHU3aLHUIX:

1) I'pautr PH® Ne19-47-02010 RSF-DST(2018-2021 rr.). ”Natural hazards and
monitoring for mountain territories in Russia and India”. «IIpupogHsie onacHoCTH U
MOHUTOPHHT JIJI TOPHBIX TeppuTopuid B Poccum nu UHnm».

2) Poccuiicko-6onrapckuii npoekt POOU u HanmonansHOoro HayyHoro Qonma
Bonrapun. Nel8-55-18004 (2018-2020). «TermoBod TMOTOK H TreoTepMalbHas
aKTUBHOCTb bonrapum».

3) «MexaHUKO-MaTEMaTUYECKOE MOJETUPOBAHUE U MOHUTOPUHI OIOJI3HEBBIX
nporieccoB» (2009-2018). B pamkax MexayHapogHOTO KOHCOPLIHMYMa IO OMOJI3HSIM.
IPL-163. PykoBoauTenb mpoekTa.

4) «MccnegoBaHue reoTepMalbHOIO MOJs, T€OTEPMAIIBHBIX PECYPCOB U 3KOJOTUHU
pernona Yepuoro m Kacmmiickoro mopei» (2012-2017). B pamkax Cornamienust o
Hay4HOM coTpyaHuuectBe mexay PAH u Bonrapckoii Akagemueit Hayk. PykoBoaurenb
ITPOEKTA.

5) «Teopust 1 METOABI CUCTEM PAHHETO MPEAYIPEXKIACHHUS O 3EMIIETPCEHUSIX IS
MOA3EMHBIX TPYOOINPOBOJOB M OIOJI3HEOINACHBIX CKJIOHOBY». Poccuiicko-TaiiBaHbCKUIA
npoekt PODOU (2008-2011), 08-05-92003-HHC a.

6) «MccnenoBaHne ruApoOreo0TEpMalbHBIX PECYPCOB M 3KOJOTMYECKHE ACIEKTHI
WCIIOJIb30BaHUsl TIeoTepMalibHOM dHepruv B Benrpum u Poccum». Poccuiicko-
Benrepckuii mpoektr Ha ocHoBe JloroBopa mexnmy PAH u BAH. 2008-2013.
PykoBoautens npoekra.

7) «OueHka pUCKa W MOHHUTOPUHI OIMACHBIX MPUPOAHBIX MPOIECCOB IS
ypOaHu3upoBaHHBIX TeppuTopuii Poccun n Utanum». Poccuiicko-UTanbssHCKUNA MPOESKT

Ha ocHoBe goroopa mexay PAH u CNR. 2008-2010. PykoBoauTens MpoeKTa.
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8) «Caspian Environmental and Industrial Data & Information Service.
(CASPINFO)». 2009-2010. FP7.

9) «Up-grade Black Sea Scientific Network (UP-GRADE BS-SCENE)». 2009-
2011. FP7.

10) “Mitigation of Natural and Human Induced Disasters”. («CHuxeHue
MIPUPOJIHBIX U TEXHOTEHHBIX OIMacHocTel»). Poccuiicko-Unnniickuii mpoekt PODU nis
OpraHM3allA COBMECTHBIX ceMuHapoB. 2009.

11) «Onacubie npupoansie mnpoueccel Poccum u TaitBans». Poccuiicko-
TaniBanbckuit mpoekt PODU niia opranmsanum cOBMECTHBIX ceMUHapoB. 2007.

12) IlepBas Poccuiicko-MHAUICKOM JIETHSS IIKOJIA 10 BBICOKOIPOU3BOIUTEIbHBIM
BBIYHCIICHUSIM U X TIPUMEHEHUSIM K 3aaadaM reodusuku. [llkona Ha 6aze Kabapauno-
bankapckoro rocymapctBeHHoro yHupepcutera uM. X. M. bepbexoBa (KBI'Y), r.
Hanpuuk. 2014. IIpurnameHHbId J1EKTOP.

13) Poccuiicko-BbreTHamckuii ceMunap «OnacHble MPUPOTHBIE MPOIECCHl U PUCKY.
Boernam, 2014. [IpuriamenHslii JIEKTOP.

14) Pabora B pamkax Coeta [dupekropoB MexnyHnaponnoit I'eorepmanbHoit
Accommanmu 1GA.

15) Pabora B pamkax CoBera mnpeacTaBuTene MexayHapOqHOTO KOHCOPIUyMa
no onoi3usaMm ICL.

16) Unen pemakunoHHOW KoJiieruu >kypHaiaoB American Journal of Earth Science
and Engineering (AJESE), Journal of Basic & Applied Sciences (JBAS), CIIIA.

Anpobaumusi pe3ynbTaToB TpoBoawiach Oonee uyemM Ha 200 HayyHBIX
KOH(epeHIUAX U KoHrpeccax B Poccun u 3a pyOekoM, B YaCTHOCTH:

II Poccuiickuii Hay4dHbI (POpyM «IKOJOTHS U OOIIECTBO: OalaHC HHTEPECOBY.
Poccust, r. Bomorga. ®I'6YH BonHI[ PAH. 21 anpens 2022 roma; WGC (World
Geothermal Congress) 2021, Iceland.
https://www.youtube.com/watch?v=NHkWhYyggSo; Bcepoccuiickast HayJYHas
KOH(epeHLMs C MeXIyHapoaHbIM y4yactueM «l'eoTepmanbHas BYJIKaHOJIOTHS,
THApOTEoNIorHs, Treosorus Hetu u raza». [lerpomasnoBck-Kamuarckuii, Poccus. 6-11

cenTsi0pst 2021; XI nayuneie urenus namsatu FO.I1. bynamesuyua. ['myOunHOE cTpoeHume,


https://setpublisher.com/pms/index.php/jbas/index
https://www.youtube.com/watch?v=NHkWhYyggSo
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reoJJMHaMHKa, TEIJIOBOE MoJie 3eMJIu, UHTeprpeTanus reopusndeckux mnonen. 20-24
ceHtsiOps 2021 r., r. ExatepunOypr; Beepoccuiickas koH(pepeHIus ¢ MeXayHAPOHBIM
yuactueM "Jlunamuka u B3aumozeiictue reocdep 3emuun". Tomck. 8-11 Hos10ps 2021;
Poccuiickuii HayuHblid popym «IKonorus u oOuiecTBo: OamaHc uHTepecoB», Poccus, T.
Bomorma, ®I'BYH BoaHII PAH, 16-20 Hos6ps 2020 roma; MexayHapoaHas
KoH(pepeHuusa OnacHble TPUPOAHBIE U TEXHOTEHHBIE MPOIECCHl B TOPHBIX PETHOHAX:
MOJIEJIN, CUCTEMBI, TexHoJIoruu. BnanukaBkas. 2019; MexayHaponHas KoHpEpeHIus
«'EOPUCK». MockBa. 2018; XYI Bcepoccuiickas  Hay4yHO-IIpaKTHYECKas
koH(pepeHuusa «IIpodremMbl NPOrHO3UPOBAHMS YPE3BBIYANHBIX CUTYaLUID (AHTUCTUXUS
2017). 2017. MockBa. MUC Poccun; WLF4 (World Landslide Forum 4), Ljubljana,
Slovenia, 2017; Mexnynapoanas koHpepenuus REENCON2016. Mocksa; Il-as
Mexnaynaponnass HayudHo-mipakTudeckass koHdpepenuuss «GEOENERGY-2016»

UYeuenckass pecnyonuka. [ Iposnsii; IV MexnaynapoaHas  koHbepeHIus
«Bo300HOBIIsIEMasi SHEpreTuKa: npobieMbl W MepcrneKTUBb). Maxaukana, [larectas,
2015; XIV HayuHo-mpaktuyeckas koHpepeHuuss MUC Poccun «IIpobiembr
MIPOTHO3UPOBAHUS YPE3BBIYAMHBIX cHuTyanmii»y. MockBa, 2015; . MexayHapoaHas
koHpepennus «Hosele maenm B Haykax o 3emue», Mocksa, 2015; WGC (World
Geothermal Congress) 2015, Melbourne, Australia; International conference
“Landslides and slop stability” (SLOPE 2015). Bali, Indonesia; 2nd Regional
Symposium on Landslides in the Adriatic-Balkan region (RESYLAB-2015). Belgrad,
Serbia, 2015; IAEG XII Congress “Engineering geology for society and territory”,
Torino-2014, Italy; Bropoii mexmyHapomHbiii popym «Bo300HOBIsIeMas 3HEpPreTHKA!
MyTH TTOBBIIICHHS SHEPTETHUCCKOW U 3KOHOMHUYECcKOr 3 dekTuBHOCTHY. 10-11 HOSIOps
2014 r. MockBa. REENFOR-2014; XIII nay4yHo-mipakThueckass KOHGEPESHITUS
«IIpoGaeMbl MPOrHO3UPOBAHMS UPE3BBIYANHBIX cUTyaluit», MockBa, 14-15 mas 2014
r., MUC Poccun, ®KY nenrp «Antuctuxus», 2014; HOOuneiinas koHpepeHITUS
«CoBpeMeHHbIE MPOOJIEMbl WHKEHEPHOU TeoAMHaAMUKWy, TocBsieHHas 100-neTuto co
nHs poxaeHus npodeccopa I'.C. 3omorapesa (1914-2006). MI'Y, Mocksa, 2014; World
Landslide Forum 3. 2014, Beijing, China; 45 Tekrtonuueckoe coBelIaHNe

«I'eosornuueckasi UCTOpPUS, BO3MOXKHBIE MEXaHU3Mbl U MPOOJIEMbl (HOPMUPOBAHUS



19
BIIAJUH C CYOOKEaHWYECKOM M aHOMaJIbHO TOHKOM KOpOH B NPOBUHIUAX C
KOHTHHEHTaIbHOU siuTocdepoin». Mocksa. 2013; European Geothermal Congress 2013.
Pisa, Italy; International conference IAMG 2013. Spain, Madrid, 2013; Ilepssiii
MEXKIyHApoaHbIA  (GopyM  «Bo30OHOBIseMass HSHEPreTHKa: NYyTH  [OBBIIICHUS
DHEPreTUYECKOM W JKOHOMHUYeckor dddexktuBHOocTH». MockBa, 2013; IPL
(International Program on Landslides) Symposium, UNESCO, Paris, 2012; The 4th
African Rift Geothermal Conference. (ARGeo C4) Nairobi, Kenya, 2012; 34 I1GC
(International Geological Congress), Australia, 2012; AGEC2011 (Australian
Geothermal Energy Conference 2011), Melbourne, Australia; The International
Conference Ecology and safety, Bulgaria, 2011; EGU General Assembly 2011, Vienna,
Austria, 2011; The 2nd World Landslide Forum 2011. Rome, Italy 2011;
GEOCATACLISM 2011, Istanbul, Turkey, 2011; International Conference SES -
Sustainable Earth Sciences, Valencia, Spain, 2011; Il MexayHnapoaHas KoH(EpCHIIHS
«Bo300HOBIIEMas SHEpreTHKA: TPOOJIeMbI U MepcreKTuBbly. Maxaukana, 2010; World
Geothermal Congress 2010, Bali, Indonesia; AGU (American Geophysical Union)
International Conference “Meeting of Americas”, Brazil, Iguassu Falls, August 2010;
IAEG Congress, 5-10 September 2010, Auckland, New Zealand; Geothermal Resources
Council Annual Meeting 2010, Sacramento, CA, USA, 2010; International Association
for Mathematical Geosciences Meeting (IAMG 2009), Stanford, California, USA,
August 23-28, 2009; International Conference Geohazards 2009, Taiwan; General
Assembly 2009 of the European Geosciences Union, Vienna, Austria, 19-24 April
2009; X MexnynaponHnas koHgpepeHIus «TemnoBoe mosne 3eMiIM W METOIBI €T0
u3yuenus». 18-19 wmrons 2008 roma, Mockga; 33 International Geological Congress,
Oslo, Norway, 2008; Petroleum Engineering Summer School, Interactive Seminar-
Workshop “GeothermalFields Development”, Dubrovnik, Croatia, June 2008; 3-s
MexnyHnaponnast KoHGEpeHIUs «AJBTepHATUBHBIC UCTOYHUKU YHEPTUU JJIST OOJIBIIIX
roponioB», Mocksa, 2008; VIII Mexnynaponnas koHbepenius «HoBbie uaen B Haykax
o 3emiue». Mocksa. 2007; European Geothermal Congress 2007, Germany; New
Zealand Workshop and New Zealand Geothermal Association Seminar 2007, New

Zealand; International conference ”Mineral extraction from geothermal brines”. Tucson,
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Arizona, USA, 2006; Geothermal Resources Council 2006 Annual Meeting
“Geothermal Resources Securing Our Energy Future”, San Diego, California, USA,
2006; First East African rift geothermal conference. Geothermal energy: an indigenous,
environmentally benign and renewable energy resource. Addis Abeba, Ethiopia, 2006;
World Geothermal Congress 2005, Turkey, 2005; Geothermal Conference in Zakopane,
Poland, 2004; 32 IGC, Florence, Italy, 20-28 August, 2004; International Conference
Energy without Smoke. Sochi, 2003; Geothermal Conference in Reykjavik, Iceland,
2003; European Geothermal Conference 2003, Hungary; EGS-AGU-EUG Joint
Assembly, Nice, France, 2003; European Geophysical Society 27 General Assembly,
2002, Nice, France; International Conference IAMG, Berlin, 2002; International
Conference The Earth’s thermal field and related research methods, Moscow, 2002;
International Symposium “Engineering-geological problems of the urban territories”,
Ekaterinburg, 2001; International Conference Mining Przibram Symposiun IAMG
(International Association for Mathematical Geology). Prague, Czeck Republic,
October 4-8, 1999.Geothermal Congress 2000, Japan; GRC (Geothermal Resources
Council), IGA (International Geothermal Association) Conference. Sacramento,
California, 1999; Mining Przibram Symposiun IAMG (International Association for
Mathematical Geology). Prague, Czeck Republic, October 4-8, 1999; Mining Przibram
Symposiun IAMG (International Association for Mathematical Geology). Prague,
Czeck Republic, October 4-8, 1999; GRC Annual Meeting 1998, San Diego, California,
USA; International Conference "The Earth's thermal field and related research
methods"”. Moscow, 1998; 60 EAGE Conference, 1998, Leipzig, Germany;, Bropas
MeXxAyHapoaHas koHpepeHuuss HoBble naen B reojorud U reoXuMuu HeTH U rasa.
Mocksa. MI'Y. 1998; Third Annual Conference of the International Association for
Mathematical Geology IAMG'97, Barcelona, Spain, 1997; 5th International Congress of
the Brazilian Geophysical Society. San Paulo, Brazil, 1997; International Conference
“Environmental geology and rational land use”, S.-Petersburg, 1997; 59 EAGE
Conference, 1997, Geneva, Switzerland; World Geothermal Congress. Florence. 1995;
International conference “Development of geothermal measurements in boreholes”.

Germany, Klein-Keris. 1993; 29 IGC. Kyoto, Japan, 1992; Mexn. koud. IAMG
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(International Association for Mathematical Geology) T'opaopyansiii IIpxudpam B
Hayke u TexHuke. [Ipxxubdpam, UexocnoBakus. 1991; XVI General Assembly of EGS.
Wiesbaden, Germany, 1991; XX General Assembly of IUGG (International Union of
Geodesy and Geophysics). Vienna, Awustria, 1991; CODATA conference
Geomathematics and geostatistics. Leeds, U.K. 1990; Bcecoro3nas koHpepeHIHs
CrpoeHune u reoguHaMHKa 3€MHOM KOpbI U BepxHer Mantun. Mocksa, [ TH PAH, 1990;
MexnayHnaponsbsiii cumnosuyM IAMG «MaTtemaTtudeckue METOIbl B reosiorum». 1989.
[Mpxubpam, YexocmoBakus; Mexa. kond. IAMG (International Association for
Mathematical Geology) I'opHopynubii IIp)kuOpam B Hayke m TexHUKe. [IpxkuOpam,
YexocmoBakus. 1987.

[To Teme auccepranuu omydaukoBaHo 310 HayuyHbIX paboT, B ToMm uwmcie, 21
ctaThs B )KypHanax u3 Ilepeunss BAK u 11 crateii u3 MexayHapoAaHbIX 0a3 JaHHBIX
Web of Science u SCOPUS. Ony6iurkoBana Mmonorpadus: Svalova V. Landslide Risk:
Assessment, Management and Reduction. 2017. Nova Science Publishers, New York,
253 pp. (SCOPUS). INox penakuueri CpanoBoit B.b. w3maHbl 4 KOJUICKTHBHBIC
monorpaduu:1) Svalova V. (editor). Risk Assessment. InTech, 2018, 384 pp., 2)
Svalova V. (editor). Earthquakes - Forecast, Prognosis and Earthquake Resistant
Construction. InTech, 2018, DOI: 10.5772/intechopen.71298. 3) Svalova V. (editor).
Natural Hazards and Risk Research in Russia. Springer book: 86943020. 2019, 400 pp.
4) Svalova V. (editor). Heat-Mass Transfer and Geodynamics of the Lithosphere.
Springer book: 89082526. Switzerland. 2021. 559 pp.

CooTBercTBHE MACHOPTY HAYYHOH CHENHAJBHOCTH: JUCCEPTALMOHHOE
MCCIIEIOBAHUE COOTBETCTBYET MyHKTaMm 1, 3, 9 macnopra cnenumansHoctd BAK 1.6.21.
['eoskonorus (reojioro-MUHEPATOTHYECKUE HAYKH).

Crpykrypa W 00beM JqHCCEPTANMH: UCCEPTAIMOHHAs pabdoTa COCTOMUT U3
BBEJCHUSA, IIECTU TIJIaB, 3aKJIIOYEHUS, CIHCKAa TEPMHUHOB, CIHUCKA JIUTEPATypbl, ABYX
npwioxeHuit. Oomuii 0obem: 367 crpanun, Bkitoudas 194 pucynka u 15 Tabmuir.

JIMYHBIN BKJIAJA aBTOPA.

HccnenoBanuss HOCAT CaMOCTOSTENBHBIA — Xapaktep. Bce mpencraBieHHbIE

pe3yJIbTaThl HAYYHBIX pa3pabOTOK MOJYyYeHBI aBTOPOM CaMOCTOSITEIBHO. B COBMECTHBIX
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paboTax aBTOpPY, Kak MpPaBUJIO, MPUHAMJICKUT MATEMAaTHYECKas 4YacThb U BOIPOCHI
MojaenupoBaHus. B pabore mo Mepe HEOOXOIMMOCTH MIMPOKO HCHOJIb30BATUCH
marepuaiibl UI'D PAH u3 OTKpbITON NeYaTH — KapThl, CXEMBI.

BaaronapuocTu: ABTOp BhIpaKkaeT OTPOMHYIO 0J1aroJJapHOCTh CBOEMY HAyUYHOMY
KOHCYJIBTaHTY A.(Q.-M.H. B.b. 3aanumBuim 3a NMOCTOSHHYIO MOJACPKKY, MOMOIIb U
BHUMaHHE K paboTe, Oousblryto OnaromapHocTh akagemMuky PAH B.M. OcunoBy 3a
MOJJICPKKY B paboTe, MPU3HATEIBHOCTh 3aBeAyromeMmy JlabopaTtopum SHIOTEHHOMN
reoguHaMuku U HeoTekToHMku MI'D PAH pa.r.-m.H. B.M. MakeeBy 3a MOCTOSAHHYIO
NOAJCPKKY M TOMOIIb B pabote, corpyaHukam JlaGopatopun na.r.-m.H. C.A.
HecmesinoBy, O.A. BoeiikoBoii, a.r.-m.H. II.C. MuknseBy, MN.B. KopoOoBoii 3a
COTpYAHHUYECTBO U ToMmoIls, corpyaaukam UI'D PAH k.r.u. E.A. Kapdunosoii, T.b.
Munaxkosoit, I'.C. KoposieBoii 3a nmomotib B padore, corpyaauky 'MH PAH a.r.-m.H.
M.JI. XyTopckoMy 3a TIOCTOSHHOE COTPYAHUYECTBO B OOJACTH T€OTEPMUUYECKUX
uccnenoBanuii, corpynauky UI'EM PAH n.r.-m.uH. E.B. [llapkoBy 3a cOTpyAHUYECTBO B
pabore.

OrpomHas 01arogapHoCTh U naMaTh akageMuky B.I1. MscHukoBy, wi.-kopp. A.B.

Huxkonaesy, b.I'. [Tonsky, M.A. ['onuapoBy, A.B. Kapakuny.
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I'JTIABA 1. TIPUPOJHBIE BEJACTBUSA, TEOAUHAMUNYECKASA
OIIACHOCTH U TEO9KOJOTMYECKUM PUCK

1.1. IpupoaHbIe OMACHOCTH M KATACTPO(bI

[Ipupogupie wWiM CTHUXWUWHBIE OCACTBUS MPEIACTABISIOT COOOM  OmacHbIe
dbu3nueckue Mporecchl M SBJICHUS, KOTOPbIE MOTYT NMPUBECTH K TpaBMaM M THOeTn
JONIeH, MaTepHallbHOMY YIIepOy, COIMAIbHBIM, 3KOHOMHUYECKHUM M TOJUTHYCCKUM
MOTPSICEHUSIM WM YXYALICHUIO COCTOSIHUS OKPYKAIOLIEH CPEBI.

[IpuponHble  OMACHOCTM  MOXHO  pa3feuTh HA  Pa3IUYHbICE  TPYIIIHL:
IFEOJIOTUYECKUE, TUAPOMETEOPOJOTUYECKUE, KIMMATOJIOTUYECKUE, KOCMHUYECKHE,
OHOJIOTUYECKHUE.

CruxuifHpie  O€ACTBUSI MOTYT  OBITh  OAWHOYHBIMH, MHO>KE€CTBEHHBIMU,
pErMoOHaNbHBIMU, [IO0ATBHBIMU, KOCMUYeCKMMHU. Kaxxgoe crtuxuitHoe OeacTBUe
XapaKTEepU3yeTCcsi CBOUM MECTOMNOJIOKEHUEM, HWHTEHCHUBHOCTBIO U BEPOSTHOCTHIO.
bencTBue — 310 cepbe3HOE HAPYIICHHUE HOPMAJbHOIO (PYHKIIMOHUPOBAHMS OOIIECTBA,
BBI3BIBAIOINIEE IMIMPOKOMACIITAOHBIE YEJIOBEUYECKHE, MaTepHAIbHbIC, SKOHOMUYECKUE
WU DKOJIOTHYECKHE TMOTepu. bencTtBue BO3HUKAET B pe3yJibTaTe COYETaHUS
OMACHOCTEM, YCIOBHM YSA3BUMOCTH M HENOCTATOYHOTO MOTEHLHala WIA MEp I0
MIPOTHO3WPOBAHUIO U CHUKEHHUIO HETATUBHBIX MocieacTBuil pucka (Pucynok 1.1 a).

YacToTa OeACTBUIA, CBA3aHHBIX C OMACHBIMHU MPUPOAHBIMU SBJICHUSMU, HEYKIIOHHO
Bo3pactaer. Kpymneitmeit mupoBoi crtpaxoBod kommanueit Munich Re B cpeanem
peructpupoBanock 405 coObrtuil B rog B 1980-1989 rr., 650 cobsiTuii B 1990-x rogax,
780 cobprtuii B 2000-2009 rr. u 6omnee 800 cobpiThii B 2010-x romax [Wirtz et al. 2014].

OO0miee KOMMUECTBO OEJCTBUU YBETUYMBACTCA, HO KOJMYECTBO TE€OJOTUYECKHUX
oeactBuii ¢ 1980 mo 2016 rr., B 11eJI0M, HE CHJIBHO H3MEHHUJIOCH MO CPaBHEHUIO C
KOJIMYECTBOM THUIPOMETEOPOJIOTUUECKUX M KIMMATOJIOTUYECKUX sABJIeHUU. OgHaKo
YKEPTBBI U SKOHOMUYECKUH yIepo ¢ rogamu pe3ko Bo3pactaroT (Pucynok 1.16, 1.1B).

Pa3OomBKa Bcex OeICTBUM, CBSI3aHHBIX CO CTHUXMMHBIMU O€JICTBUSIMHM BO BCEM
mupe ¢ 1980 mo 2011 rox, mo permonam nokazana Ha Pucynke 1.1r. Iloutn 2/3 Bcex

CMEpTeNIbHbIX ciydaeB (okono 1,5 mumimona), a takke 40% Bcex ciydae (8080)



24

npousonud B A3un 1 TuxookeanckoM peruone (ABctpanus/Okeanus). Uto xacaetcs

PKOHOMHUYECKUX MOTEpPb, TO A3us U TUXHIl OKeaH Takxke JUIUPYIOT ¢ 45%, BKIrOYas

Ceepnyto Amepuky. LlenTpanbaas Ameprka u Kapubckuit 6acceiin 3aHMMaiOT BTOPOE

mecTo ¢ 37% obmmx noreps. Katactpodsr B Adprke uUMEIOT APyroit acnekT. XoTs B

Adpuke TporCcXoaUT TOJIBKO 9% Bcex COOBITHH, HA ’TOM KOHTHHEHTE PETUCTPUPYETCS

Oonee 1/4 Bcex neTanbHBIX HCX0/10B. CpaBHEHHE CIIy4aeB IMOTEPb M CMEPTENbHBIX

CJIy4dacB IIOKa3bIBACT, YTO B PCTHOHAX C S3KOHOMHYCCKHN MCHCC PA3BUTBIMU CTpaHAMHU

Ooubliie cMepTenbHbIX citydaeB [Wirtz et al. 2014].

Number of events
Relevant natural loss events
worldwide 1980 - 2016

Number
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[eodusnueckne cobbiTus MeTeoponoruueckue sBJIeHus
(3eMuieTpsiceHus, IlyHaMH,

(TponHMuecKe HUKJIOHbI, IITOPMBI)
BYJIKAHUYECKasl aKTUBHOCTD)

Knumatonornueckue coobITHA
(9KcTpeMalibHas TeMIeparypa,
3acyxa, JIECHbIE I10Kaphl)

[uaponoruueckue coObITHS
(HaBOJIHEHUS, IBUIKEHUE MACC)

Pucynok 1.1a — I'onoBoe kosm4ecTBO OeICTBUI, CBA3aHHBIX C MPUPOIHBIME siBiieHUsIMH ¢ 1980 mo

2016 rox 1: kpacHBIM IIBETOM OTMEUEHBI T€0(pU3NIECKUE COOBITHS (3eMIIETPSICEHUS, LIyHaMH,

BYJIKAHUYECKasi aKTUBHOCTH); 2. 3eJICHBIM - METEOPOJIOTUIECKUE SIBICHUS (TPOIMTUIECKHE IIUKIIOHEI,
IITOPMBI); 3. CHHUM - THAPOJIOTHICCKUE COOBITUS (HABOIHCHMS, IBHKEHIE Macc); 4. OpaHKEBBIM -

KJINMATOJIOTUYECKHE COOBITHSI (IKCTpEeMalIbHAs TEMIIEpaTypa, 3aCyXa, JICCHBIC TTOKaphl)
(NatCatSERVICE, Munich Re)


https://kodsiengineering.com/wp-content/uploads/2017/06/NUMBER-OF-EVENTS-NATCATSERVICE.png
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Pucynox 1.16 — Yucno nmocrpaaasmmx. 1900-2016 rr. http://emdat.be/
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Pucynok 1.1B — Dxonomuueckuit yiep6. 1900-2016 rr. http://emdat.be/.
KpacHblif — Bce BUJIBI IPUPOJIHBIX OMACHOCTEH, 3EJEHBIIM — 3eMIICTPSICEHH S, CHHUI — HABOTHEHHS,
XKEJTHII — IITOPMBI, TOTYOOM — 3aCyXa, JTMIOBbIN — IUIEMHUH, aTbIi — OCTAIBHBIE OMIACHOCTH.


http://emdat.be/
http://emdat.be/
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NatCatSERVICE
Natural catastrophes worldwide 2011 Munich RE =
Percentage distribution — ordered by continent

il
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Pucynok 1.1 r — PernonansHoe pacrpezeneHue (B mpoleHTax) ciay4daes moreps (Bcero 20 200),
cMeprenbHbIX citydaeB (Bcero 2 275 000) u yosiTkoB (Bcero 3 530 musutunapaos nosuiapos CIHA B
nenax 2011 r.) 3a 1980-2011 rr. [NatCatSERVICE; o Wirtz et al., 2014].

Cunuii - Adpuka, xentoiii — A3us, 3enenslii — ABctpanust/Okeanusi, CBeTI0-cHHUN — EBpoma,
kpacHbIif — CeBepHast AMepuKa, BKItouas Llearpansayto Amepuky u KapuOsi, uepnsrii — FOxxnas
Amepuka

CormacHo aHamM3y TJIOOATBLHOTO PHCKA, MpOBeaeHHOMY BcemMupHbIM OaHKOM
[Dilley et al. 2005], na miomaau okoi0 10 MUIUTHOHOB KM, YTO SKBUBAJIEHTHO 7,5%
oOmel  miIowagd  IUIaHeThl,  (QUKCHUpPYETCs]  BEPOSITHOCTh  BO3HUKHOBEHMS
3emuieTpsicenuii. Ha »Toil Tepputopuu npoxuBaet npumMepHo 1,2 Musmapa 4esioBex,
to ecTh 20% Hacenenust mupa (IIpunoxenue 1).

Bynkannueckasi akTHBHOCTh COCpEIOTOYCHA Ha TiIoiaau okoo 0,4 MitH. KM, npu
ATOM TMOTEHIIMATBHO MOXKET OBITh 3aTpOHYTO 93 MIIH. HaceleHHUs, OCOOEHHO B TaKHX
ctpaHax, kak Wcnanmus, SAnonwms, @uwnmunnunasl, Waponesus, CIIA, Mekcuka,
[enTpanpaas Amepuka, KomymOus, DxBanop u Ynin.

Oxomo 3,7 MIH. KM CyIIU TOABEPKEHBI OIMOJ3HEBBIM MPOIIECCAM, A HACEJIEHUE,
MoJBepraroieecst uX BO3IeUCTBUI0, cocTariseT nopsaka 300 miaH. yenoBek. B paitoHax
C BBICOKMM PHCKOM OIIOJI3HEH MpOKUBaeT 66 MUJUIMOHOB YEJIOBEK, 3aHUMAFOIINX

mromans 820 000 kv’ [Dilley et al. 2005]. (IIpuoxenue 2).
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Okono 14 wmiH. 4YeloBEK MOABEPraroTCs BO3ACHCTBUIO ILyHamMu. OCHOBHBIE
NOTEHIMATBHO 3aTPOHYThIE paHOHBI PACHOJOXKEHBI BAOIb MOOEPEXKbi CTpaH,
oOpareHHbIX K okeanaM 1 MopssiM [UNISDR 2009].
MWITMOHBI YENOBEYECKUX KU3HEU IOTEPSAHBI B PE3YyJIbTaTe 3E€MIIETPACECHUN H
U3BEPKEHUM BYJKAHOB, a MAaTE€pHAJIbHBIM yIepO MpeBbICHI COTHH MWILIHApOB

nosmapoB CIIA.(Pucynok 1.11-3).

Global deaths from natural disasters, 1900 to 2019 Our World

Absolute number of global deaths per year as a result of natural disasters. "All natural disasters” includes those
from drought, floods, extreme weather, extreme temperature, landslides, dry mass movements, wildfires, volcanic
activity and earthquakes.

in Data

3.5 million
3 million
2.5 million
2 million

1.5 million ﬂ

1 million

500,000
0 | LJ\..-_J hor MMWA" natural disasters

1900 1920 1940 1960 1980 2000 2019

Source: EMDAT: OFDA/CRED International Disaster Database, Université catholique de Louvain - Brussels - Belgium
OurWorldInData.org/natural-disasters/ - CC BY

Pucynok 1.1 1 — I'moGanbHast cMepTHOCTB OT npupoHbIx Oencteuii. (EMDAT)

Global damage costs from natural disasters, All natural disasters, 1980 to
2019 s

Total economic cost of damages as a result of global natural disasters in any given year, measured in current USS. Includes
those from drought, floods, extreme weather, extreme temperature, landslides, dry mass movements, wildfires, volcanic
activity and earthquakes.

W All natural disasters

$350 billion
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$100 billion
$50 billion I I I II
e |80 |
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Source: EMDAT: OFDA/CRED International Disaster Database, Université catholique de Louvain - Brussels - Belgium
OurWorldinData.org/natural-disasters + CC BY

$150 billion

Pucynok 1.1 e — CtouMocTs Ti1006ansHOoro yiepoa ot npupoaasix oegcteuii. (EMDAT).
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Source: National Geophysical Data Center (NGDC) of the NOAA CC BY

Pucynox 1.1 x — 'mo6anbHOE ynciio cmepTeii ot 3emiuerpsicennii (1960-2017). (EMDAT)

Number of recorded natural disaster events, Earthquake, 1901 to 2019 Our Workd
The number of global reported natural disaster events in any given year. This includes those from drought, floods, W
extreme weather, extreme temperature, landslides, dry mass movements, wildfires, volcanic activity and

earthquakes
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Pucynok 1.1 3 — I'mo6asbpHOE YKCIIO 3aperucTpupoBaHHbix 3emierpsicenuii. (EMDAT)

HabGnrogaeTcss CBs3b MPUPOJIHBIX OMACHOCTEH C TeOJAMHAMHMKON JUTOChEphl U
PUYPOUYECHHOCTh ONACHBIX NPUPOIAHBIX MPOLIECCOB K I'PaHULIAM TEKTOHUYECKUX IIIUT U
CTpyKTypam Anbnuiicko-I nManaickoro 1 THXOOKEaHCKOTO MOSICOB.

3eMIIeTpsICeHUs, IyHAMH, HW3BEPKCHUSIMU BYJIKAHOB, OINOJ3HEBBIE MPOIECCHI
O0COOECHHO pacIpOCTpaHEHbl BOJIM3U IPaHUI] TEKTOHMUECKUX IUTUT B 30HAX KOJUIM3UH U
CYOIyKIIMM M B 30HaX THXOOKeaHCKOro orHeHHoro kosbna (Pucynok 1.2-1.5). Ha
pucynke 1.2 (a-x) moka3aHbl KapThl HEKOTOPHIX CTUXUHHBIX O€JACTBUI B MUpPE U yIepO

OT HHX.
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bonpmiol BkIag B TeMaTUKy pabOThl MO MOJETMPOBAHHUIO TE€OJUHAMUYECKHUX
nporeccoB BHeceH akagemukoM PAH B.A. baGemko [babemko u np., 2021a; ba6emnko
u ap., 20216; babemko u ap., 2022; Babeshko et al.,, 2022]. B wacTHOCTH, UM
pazpaboTaHa Teopusi OJOYHBIX CTPYKTYp, MO3BOJISIONIAsl C BBICOKOW TOYHOCTHIO
ONHUCHIBATh peajibHOE IIOBEJCGHHWE M CBOMCTBA 3EMHOM KOpBI, pa3paboTaHa
reonHpopMaIuoHHass Mojielib «CelicM030Hay, MO3BOJISIONIAs OTCIACKUBAThH JIBUKEHUE
30H KOHIICHTPAIIMM HANPsDKCHUM B 36MHOW KOpE, OICHWBATh PUCKA BO3HUKHOBEHHS
3eMJICTPSICEHUM, TPOTHO3UPOBATH WX CHUIy, MECTO M BpeMs, CO3/laHa CHUCTeMa
TC€OIMHAMUYECKOT0 MOHUTOPUHTA JABWKCHUS TUTOCPEPHBIX TUTUT B [IpraepHOMOpPCKOM
pernone lOra Poccum, mpoBeneHbl UCCIENOBAaHUA MO CEMCMHYECKOW O€30MacHOCTH
rOpoJ0B, KOTOPBIC HAXOATCSA Ha CThIKE TeO(U3UKA U MEXaHUKH, pa3paboTaHa cUCTeMa

ceicmuueckoi 6e3omacuocty it Oaummnuansl B Coun-2014.

0 2,500 5,000
) Kilometers

No natural disaster reported
Natural disaster affected country

Number of natural disaster
1986 - 2015
e 1-18

@ 19-44
@ 45-10
@ -0

Pucynok 1.2 a — KonnuectBo npupoaabix 0eacteuii 1986-2015 rr. o crpanam http://emdat.be/


http://emdat.be/
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Pucynok 1.2 6 — KonuuectBo HaBoauenuit 1986—2015 rr. o crpanam http://emdat.be/

[ No storm reported
[ storm affected country

Number of storm
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Pucynok 1.2 B — Konnuectso mropmos 1986-2015 rr. mo crpanam http://emdat.be/


http://emdat.be/
http://emdat.be/
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Pucynok 1.2 r — KonuuectBo 3emnerpsicenunii 19862015 rr. o crpanawm http://emdat.be/
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Pucynok 1.2 1 — KonuuectBo omonsueii1986—2015 rr. o crpanam http://emdat.be/


http://emdat.be/
http://emdat.be/
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Pucynok 1.2 e — KonmuuecTBo mposiBieHui ByikaHndeckoi aktuBHOCTH 19862015 rr. mo crpanam
http://emdat.be/

Global Hazards Proportional Economic Loss Risk Distribution

All-Hazard Proportional
Economic Loss

. -
="
. -0

1 risks were calculated by ing the vulnerability-weighted single-hazard Proportional Economic Loss

risk values for each grid cell across the six hazard types (cyclones, drought, earthquakes, floods, landslides, and vols ).

nk for Reconstruction and
1d Columbia Universi

vast Copytight 2005 In
World Ban' Development/The

Pucynok 1.2 x — ['mobanbHBIA SKOHOMUYECKUH YIIepO OT MPHUPOTHBIX OCICTBUH, TAKMX KaK IIUKJIOHBI,
3aCyXH, 3CMJICTPSACCHU, HABOJAHCHU A, OIOJI3HU U NU3BCPKCHUA BYJIKAHOB.
https://translated.turbopages.org/proxy_u/en-ru.ru.511b2d82-6357e922-23607853-
74722d776562/https/en.wikipedia.org/wiki/Meteorological_disasters#/media/File:Global_Multihazard
_Proportional_Economic_Loss_Risk_Deciles_(5457317101).jpg


http://emdat.be/
https://translated.turbopages.org/proxy_u/en-ru.ru.511b2d82-6357e922-23607853-74722d776562/https/en.wikipedia.org/wiki/Meteorological_disasters#/media/File:Global_Multihazard_Proportional_Economic_Loss_Risk_Deciles_(5457317101).jpg
https://translated.turbopages.org/proxy_u/en-ru.ru.511b2d82-6357e922-23607853-74722d776562/https/en.wikipedia.org/wiki/Meteorological_disasters#/media/File:Global_Multihazard_Proportional_Economic_Loss_Risk_Deciles_(5457317101).jpg
https://translated.turbopages.org/proxy_u/en-ru.ru.511b2d82-6357e922-23607853-74722d776562/https/en.wikipedia.org/wiki/Meteorological_disasters#/media/File:Global_Multihazard_Proportional_Economic_Loss_Risk_Deciles_(5457317101).jpg
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Active Volcanoes, Plate Tectonics, and the "Ring of Fire”

BLY

Pucynok 1.3 — KapTta neiicTByromux ByJIKaHOB, TEKTOHUKH TUTHT M THXOOKEaHCKOTO OTHEHHOTO
KoJbIla). 328 neiicTByromux ByiakaHoB u3 540 U3BeCTHHIX Ha 3emIie.
(Topinka, USGS/CVO, 1997)

BynkaHbi: I reiizepo: ! 5
* Aencteyloume . 30w 3emnetpsice- |
X notyxwwue HUA L4

Pucynok 1.4 — Kapra 3emierpsicenuii, ByJIKaHOB M reoTepMaibHoOM aktuBHocTH [World seismicity
map of ESSA, 1969]



34

Preliminary Determination of Epicenters
358,214 Events, 1963 - 1998

Pucynok 1.5 — Pacnionoxenue snuneHTpoB 358 214 3emierpsiceHuil, MpOU30LIEAIINX B IIEPHOT C
1963 mo 1998 rozwr. https://ru.wikipedia.org/wiki/3emnerpsicenue

1.2. I'eopunamMuyeckasi ONacHOCThb

KomOuHupyst KapThl HPUPOAHBIX OMACHOCTEH/PUCKOB M KapThl, OTPAXKAIOIINE
reoJJMHaMUKy  JHUTOC(epbl, MOXHO  YCTaHOBUTh WX TPSAMYI0 CBs3b U
B3aMMO3aBUCUMOCTh. KapTa akTHBHBIX Pa3’IoOMOB 3€MHOW KOpPbI XOPOIIO OTPa)X)aet
HaIpPsHKEHHOE COCTOSTHUE JUTOC(EphI, CBA3AHHOE C PA3IMYHBIMU BUJAMH JABUKCHUS U

npupoaHoi onacHoctu (Pucynku 1.6 a, 6; 1.7).

——

o —

3
-
]
==

Pucynok 1.6 a — Kapra akTHBHBIX U celicCMOTeHHBIX pa3iioMoB EBpasuu. 2018 (neotec.ginras.ru)


https://ru.wikipedia.org/wiki/Землетрясение
http://neotec.ginras.ru/database.html
https://commons.wikimedia.org/wiki/File:Quake_epicenters_1963-98.png?uselang=ru
http://neotec.ginras.ru/index/database/AFEAD_active-faults-of-eurasia-and-aquatories-database_map_2.jpg
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Pucynok 1.6 6 — MecTonosnoxeHnue onos3Hel Ha kapte mupa. Muaus u KaBka3s — obsactu
uccnenoBanwmii mo rpanty PH®. GLC 2019, The Global Landslide Catalog:
https://catalog.data.gov/dataset/global-landslide-catalog-exportGSI (2020), Landslide Hazard,
https://www.gsi.gov.in/4

OnacHocTb, bannbi

~_]0-30

Pucynok 1.7 — CymmapHas crenieHb NpUpOJHON ONAacHOCTH 1o cyobekTaM Poccuiickoii @enepanuu
[ATnac..., 2010]

I[To yacToTe MPOSBJIECHUS U CTEIIECHH yiepOa IPUPOIHbIC OIIACHOCTH U KaTacTPOdbI
UMECIOT pasHyio olieHKy B Mupe u Poccun [Ocumos, 2001, 2009, 2015; Bouayp u ap.,
2012]. (Pucynku 1.8; 1.9). Ha Tepputopun Poccumn BcTpeuaercs Oonee 30 omacHbBIX
NPUPOIHBIX SBJICHUH M TPOIECCOB, CPEIU KOTOPBIX HambOoyiee pa3pylIMTEIbHBIMU
SIBIITIOTCS] HABOTHEHHS, IIITOPMOBBIC BETPBI, YparaHbl, CMEPUH, 3€MIICTPSICEHUSI, JICCHBIC

TI0Kaphl, OMOJI3HH, CEJIH, CHEKHBIC JTaBUHBI. (PucyHok 1.9).


https://catalog.data.gov/dataset/global-landslide-catalog-export
https://www.gsi.gov.in/4
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Jlpyrue npupoaHbie
kaTacTpodsi (978)

3acyxu (716) 1nYe

10%

Pucynok 1.8 — Haubosee pacipocTpaneHHbIe MPUPOIHbIe KaTacTpodbl B Mupe (1965-2001).
http://emdat.be/

Ha Tepputopuu Poccuu 3a rox mpoucxoaut mopsizka 230-250
COOBITHIi Yepe3BbIYAHOTO XapaKTepa, CBA3aHHBIX C ONACHBIMU
MPUIIOTHBIMY SIBJIEHUSIMH

O CuiibHBIC BETpa O JIecHble TTOXKAPBI O 3emiteTpsiceHUsI
OHasonneHus B Onon3Hu, 006Babl U AP

Pucynok 1.9 — CratucTrka npupoaHbix onacHocteit Poccun [bezonacHocts Poceun, 2015]

Cratuctuka 6eacTBuid u katactpod s 3anaaHoi EBporibl Takke MOATBEPKIAeT

obmryro TenaeHuto (Tabmuma 1.1).


http://emdat.be/
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Tabnuma 1.1 — Ipupoansie katactpodsl B 3anannoit Espone B 1975-2000 rr.
[Roed-Larson, 2003]

Yuciio Yuciio VYepo,
Tun Yucno
karacTpodbi karactpod MOTUOIINX, | MOCTPAAABIINX, | MIPJI. IO
4eJIOBEK TEIC. YEJIOBEK CIIIA
3eMieTpsiCeHUs 135 8303 2696 34
HaBonuenus 220 2527 5930 100.1
Oroi3Hu 44 1083 1.8
[topm 225 1805 8100 26.8
3acyxa 24 - 5900 12.5
DKCTpemabHas 81 3610 808 1.8
TeMIIeparypa
JlecHoii moxap 66 180 1.8

1.3. lIpupoanbie onacHocTu B ropoaax Poccun

B Poccuu pacnonoxxeno 1117 ropomos. [lo utoram Bceepoccuiickoit nepenucu
nHacenenus 2010 roma, craryc ropoaa umenu 1100 macen€Hubix myHKTOB. [lo mToram
nepenucu 2002 roma nx 6su10 1098.

AHanu3 MpUPOAHBIX OMmacHoCTel B ropoaax Poccum mpencrasnen B Tabmnwme 1.2
[bezomacHocth Poccum, 1999].

Ta6muma 1.2 — Ipupoanbie onacHOCTH B ropojiax Poccuiickoit deaeparuu

[Tponeccer KonnyectBo rOpo/IOB, MOJIBEPKEHHBIX
BO3JICHCTBUIO
1. IToaTonnenue TeppuTOpHii 960
2. Cydpdozus 958
3. Ilyyenne 841
4. HaBogueHust 746
5. Dpo3ust IIOCKOCTHAS U OBPasKHASI 734
6. Onon3HM 1 0OBaJIBI 725
7. Ilpocajka JIECCOBBIX TIOPOJ 563
8. Yparanusle BEeTpBI M CMEpUHU 500
9. Dpo3us peuHas 4472
10. Kapcr 301
11. Haneneobpa3zoBanue 174
12. 3emnerpsicenus 103
13. Tepmospo3us 72
14. Tepmokapct 62
15. Comumroxtmst 60
16. IlepepaGoTka OeperoB BOJOXPAaHWIUI H 53
MOpen
17. Cenn 9
18. Ilynamu 9
19. JlaBunbI 5



https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B8%D1%81%D1%8C_%D0%BD%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_(2010)
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B8%D1%81%D1%8C_%D0%BD%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_(2010)
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D1%83%D1%81_%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%B5%D0%BB%D1%91%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D1%83%D0%BD%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D0%B5%D1%80%D0%B5%D0%BF%D0%B8%D1%81%D1%8C_%D0%BD%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_2002_%D0%B3%D0%BE%D0%B4%D0%B0
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Takum o0Opa3zom, Hambosee ONacHBIMU MPUPOJHBIMU MPOIECCAMH B TOPOJAX
Poccun MoryT cuutarbes: 3eMIIETPSCEHUS (B CEMCMOOIACHBIX PETHOHAX ); HABOJHEHUS;
OIOJI3HU U 00Babl; cy(hdo3ust 1 KapceT; NOATOIIEHUE TEPPUTOPUIA; yparaHHbIE BETPHI U
CMEpYH.
JUis aHanu3a ONAacHBIX MPUPOJHBIX IPOLECCOB CYHIECTBYIOT —pa3IUYHbIE

KJIaccu(UKaIUU ¢ pa3HoM cTerneHblo aetanbHocTu. (Pucynok 1.10).

YC npupoaHOro xapakrepa
OnacHble
[MpupoaHble
reonoruyeckue MeTeoposornyeckme rmaponoruyeckue S
ﬁ%ﬂ __l_.__ﬂB”eH bzl *
BbICOKME
3eMneTpsACceHUs, 5 YRRSRIY RS
n3BepXeHns ypu, (nonoBoALe, AOKAEBLIE| | 110y noxapl,
BYIIKaHOB, yparabl, CMep4y, NABOAKY; noXapbl CTENHbIX
onon3Hu, o6Bansi, LUKBanb!, 3aTopbl, 3aX0pbl, U1 XNe6HbIX
OCbINu, NaBnHbI, Cenu, BEpTUKanbHble BUXPU, BETPOBbIE HAroHbI), MaccuBOB,
CKMOHHbBIN CMbIB, KPYMNHbIA rpag, HU3KUIN YpOBEHb TophsiHbIE MoOXapbl,
npocajka neccosbix CUMbHBIN JOX/b, BO/bI; noA3eMHble noxapb
nopoAa u 3eMHou cHeronag, MeTenb, paHHWI nejocTas ropro4ux
NoBEpPXHOCTH TyMaH, W NosiBReHne nckonaembix.
o ek S, T 3acyxa, CyxoBei, NbAa Ha CyAOXOAHbIX
#OpasuA, sposud; 3aMOpPO3KH BOAOEMax U pekax;
NbinbHble Bypu. P ' A P :
NOBbILLEHWE YPOBHS
TPYHTOBLIX BOA,
(nogTonneHue).

Pucynox 1.10 — UpesBbIuaiiHble CHTyalluy IPUPOIHOTO XapaKTepa
https://2cad.ru/blog/geology/chrezvychajnye-situatsii-geologicheskogo-haraktera/

Jist  puck-aHajmaza W PUCK-MEHEI)KMEHTa  HeoOXoAuMa  MAaKCUMAaJbHO
CTPYKTYpUPOBaHHas  yHHU(PUIIMPOBAHHAs  CcXeMma  KJacCUPUKAIMU  TPUPOJTHBIX
OMacHOCTEH C BBIJICJICHUEM HauOoJee XapaKTePHBIX MPEJICTaBUTEIEH OMacCHOCTEH,
OencTBUM M KaTacTpod B 3aBUCUMOCTU OT CPE/Ibl MPOSIBJICHUS U UCTOYHUKA OMACHOCTH.
[Ipennaraercst ciuemyromas KiacCU(UKAIUS OCHOBHBIX OIMACHBIX T€0IKOJOTUYECKUX

MIPOIIECCOB, TJI€ BBOAATCS reoAMHAMUYECKHE M TEKTOHUYeCcKue npouecchl (Tabmuia


https://2cad.ru/blog/geology/chrezvychajnye-situatsii-geologicheskogo-haraktera/

39

1.3) Takum 06pazom, BBOAUTCS MOHITHE FeOANHAMMYECKOH ONMACHOCTH, KaK OMacHOTO

IPUPOIHOTO MPOLECCA U SIBJICHUS.

Ta6muna 1.3 — Knnaccudukarus OCHOBHBIX OIMACHBIX I€03KOJIOTHYECKUX MPOIIECCOB C
BKJIIOUCHUEM T€OIMHAMHYECKUX M TEKTOHMYECKUX TpolieccoB [CanoBa, 2022 ]

Nctounuk N o 9
Cpena OHIIOreHHBIN OK30reHHbIN Merteoponoruueckui
npolecca
3eMJIETPSICEHUS OTIOJI3HU HaBonnenue
BYJIKaHbI KapcT 3acyxa
rITyOUHHBIE Pa3IOMBbI cyhdoszus BBIBETPUBAHUE
JIutocdepa reoJUHAMHUYeCcKuUe reoJUHAMHUYeCcKue
npouecchl npouecchl
TEeKTOHHYeCKHe TEeKTOHHYeCKHe
npouecchbl npouecchl
celnb HaBopnenue
I'aapocdepa IyHAMHU JaBUHA MaBOJIOK, TIOJIOBOBE
nepepaboTka 6eperon TOPM
[Iropm
Armochepa BBIOPOCHI ByJIKaHa rasoBble SMaHalui BETEP
reonaTroreHHast 30Ha reisep TOPHAJIO
JIECHBIE TIOXKAPhI

M x0T HE CyIEecTBYET Kakoro JMOO OJHOrO OMACHOIO MPOLECCa, HAMPSMYIO
BBIPAXKAIOIIET0 TeOJMHAMHYECKYI0 OMacHOCTh, MOJOOHO TOMY, KaK CEHCMHUYHOCTH
MpOSIBIISAIETCS B 3EMJICTPSACEHUSIX, TEM HE MEHee, TIeOJUHAMHYECKas ONaCHOCThb
OTIOCPEJIOBAHHO PEAIU3YETCSl B CAMBIX Pa3HBIX OMACHBIX MPUPOAHBIX Mpolieccax, TaKUX
KaK 3€MJIETPSICEHUS, OMOJI3HU, M3BEPKEHUS BYJIKAHOB, IIyHAMHU M JIp., CBA3AHHBIX C

JIBIKCHUSIMH B JIMTOChEpE.
1.4. 'eonuHamMuYecKasi ONACHOCTH, ee GopMHpPOBaHME M T€0IKOJOTHYECKHIT PUCK

I'eonnHamuyeckass OMacHOCTh MO AHAJIOTMU C  OINPENEIEHUEM IPUPOIHOU
OMAaCHOCTH KakK MpoLecca WIA COCTOSHUS PUPOAHOM Cpelbl, HECYILETO YIpO3y KU3HU
u yuiep6a [Parosun, 2003], MoXeT paccMaTpUBaTHLCS UMEHHO KakK MPOIECC JABHIKCHHUSI
WIM CBSI3aHHOTO C HUM HaIpsDKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUSI T€0JIOTHYECKOM
Cpe/abl, HECyIIMd Yrpo3y >KM3HU W 3JI0POBbs JIOJIH W yiiepOa TEXHOTCHHOW U
MPUPOAHOM cpelibl. [ eonMHaMuKa reoJIOrHYecKOr Cpeabl pacCMATPUBAECTCS B PA3HBIX
MacmTabax, Kak ABM)KEHHE JUTOC(EpPHBIX IUIUT, MOJBEM MAHTHHHBIX TUANTUPOB U

IINTFOMOB, ABHKCHHUE CIIOCB TCKTOHHNYCCKU paCCHOCHHOﬁ J'II/ITOC(llepBI, rpaBUTAallMOHHOC
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JBI)KEHUE MacC 10 OMNOJIBHEBOMY CKJIOHY W Jp. ['eoguHaMmuueckas OIMACHOCTb
XapaKTepU3yeTCsl TOBBIIMICHHBIMU CKOPOCTSIMU JBUKEHHSI BEIIECTBA TEKTOHUYECKU
paccioeHHOM JUTOCephl HA pa3HBIX TJyOMHAX, KOHTPACTHOCTBIO CKOPOCTEH
MOBEPXHOCTHBIX  JBWKCHUH,  TIOBBIIICHHBIM  HAMPSKEHHO-ASHOPMHPOBAHHBIM
COCTOSTHUEM JIUTOC(Ephl, TPEIIMHOBATOCTHIO TIOPOJ, HAJUYUeM TIJIyOUHHBIX U
MMOBEPXHOCTHBIX Pa3JIOMOB, TOBBIIMICHHBIM TEIUIOBBIM ITOTOKOM, TIe€0TepMajbHBIMU
MPOSIBJICHUSIMU, TOBBIIICHHOW CEHCMUYHOCTBIO, BYJIKAHMU3MOM M MarmMaTHU3MOM,
aKTHBU3AIlMeld OIACHBIX TIPUPOJHBIX IPOIECCOB, TaKUX KaK 3eMIICTPSICCHUS,
W3BEPKEHUS BYJIIKAHOB, OTOJ3HEBBIE MPOIECCHI, KapCT, IyHamMu U Ap. PaccMmaTtpuBaercs
KOHIICTIMS  ONpPEACNSIoNed  B3aUMOCBSI3M  IE€OJAMHAMUYECKOM  OMAaCHOCTH U
F€03KOJIOTHYECKOTO PUCKA.

[ToHsTHE T€OAUHAMUYECKONW OMACHOCTU IIUPOKO HCIOJB3YETCS B TOPHOM JIeJie
JUIS  aHaIW3a HanpsKEHHO-Ie()OPMHUPOBAHHOTO COCTOSHUS TOPHBIX IIOPOJ TpH
ocBoeHuu Henp [baryrun, 1997; Ky3pmun, 1999], yTo MOXET HMCHOJIB30BATHCA IPHU

aHaJIKM3€ OMACHBIX MPUPOJHBIX, T€0IKOJIOTHUeCKUX mporeccoB (Pucynok 1.11).

““./ JOLRXY |

0a95% %% T

SENEIIIN
et aens X X 1
o’:’:’o\:.’o%" R

STTIAJ X 0300 |

RIS | o

aa%a9090% %% Y4 /&» \

)

[ 7z BA+% |

Pucynok 1.11 — Kapra-cxema y4acTKOB 36MHOW KOPBI Pa3JIMYHOMN CTENEHU I€0JMHAMUYECKON
onacHocTu: 1, 2, 3,4 — COOTBETCTBEHHO Y4YacTKu 1-4 cTeneHn reoAMHaMHUYeCKON ONaCHOCTH
[baryrun, 1997]

Crnenyer OTMETHTD, 4TO B Tabymie 1.3. mpuBeACHBI TEOAMHAMUICCKHE TIPOIECCHI

B jurtocdepe, uccieayembie B pabore. ['eomnHaMuyecKkue MPOLECCHl CBSA3AHBI C
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JBIDKEHUEM BeIecTBa B cpefe (mrocdepe, ruapocdepe, armochepe). TekToHndeckne
MPOIECCHl pacCMaTpUBAIOTCA TOJBKO B JuTocdepe. I'eomnHaMuyeckue MpOLECChl —
Ooree MHMPOKOE MOHITHE, BKIIOYAIOIIEEe IPYTHE OMAacHBIE MPUPOAHBIE Tpoliecchl. He
CYLIECTBYET,  Kakoro JuMOO  OJHOTO  OMacHOro  MIPUPOJHOTO  Ipoliecca,
COOTBETCTBYIOIIETO T€OIMHAMUYECKON OMACHOCTH, KaK 3€MJICTPSICCHHE COOTBETCTBYET
ceiicMuuHOoCTH. ['eomMHaMHUYecKass OMACHOCTh €CTh OIACHOCTh TEOAMHAMHUYECKUX
IPOILECCOB U, OOYCIOBICHHBIX HWMH, OINACHBIX T'E€0IKOJOTHYECKUX MPOLIECCOB.
['€02KOJIOrnYECKU PUCK €CTh BEPOATHOCTHASI ME€pa IeOAMHAMUYECKON ONIACHOCTH.

['eoquHamMHuUYecKass OIMACHOCTh XapaKTEPU3YeTCs KaK TOPU30HTAIBHBIMH, TaK U

BEPTUKAIBHBIMU JIBUKCHUSIMHU 3eMHOU KOphI 1 sintocheps! (Pucynok 1.12.)

8 oinacrsn amMm0r0 opscbpascamIne (Kaswss, Kapnry, Taes-Llidra) Corpanessms
e

s cnirar 31 ot ran (a4h segrarans cocTonrr:

rppeypam cropocTw
anr) #1030 s /70 (408 FOE Tt B CHECHIARCRRN 4 WfMAAMCENK OMAC-
v o coepemertmis Tex! o pmi

FMAGHNE ROCTRY, FATOACHK B MBI b, . Bapawe-
25, BaAoro, DROTEHOFD, Apworo, ANGRCAOrD NOPES, W MOpE Marreasc = Trxcro
Py

commpuan 5 Wrsaste;
W 1oh et OB nar GoRAReNR (T amARn) ACCTATMOA 510 Mt/ (0

Pucynok 1.12 — CoBpeMeHHbIE BEepTHKAIbHBIE IBHKCHHS 3eMHOM KOopbl [HarnroHansHbIH aTiac
Poccun, 2007]

Pa3nuuHble KapThl ONACHOCTHM W PHUCKA XapaKTEpU3YIOT T'€OJIMHAMUYECKYIO

OIMaCHOCTh M COOTBETCTBYIOIINI Teodkooruueckuii puck (Pucyrnok 1.13 — 18).
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Pucynok 1.13 — Kapra uHaIuBuayaasHOro ceiicMudeckoro pucka (Jlapuonos u ap, 2005.
WWW.geoenv.ru)
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Pucynok 1.14 — Kapra omnomi3ueBoi omacaoct Poccun (Parosus u np., 2005)

[0 Teerce soespcrparena
omENOE 1 ooutel




Pucynok 1.15 — Kapra npupoaHoro s3xoHoMuueckoro pucka Poccuiickoii denepannu [Parozun u ap.,
1990]. 1 eauHMIIa COOTBETCTBYET CpeHEMY rogoBomy yuiepOy 1 miH. py6. B roz (B uenax 1990 r.) na
mwromay 20 Teic. kM : 1 — ouenb Manblii (<2). 2 - mansiii (10-2). 3 - cpennuii (20-10). 4 -
snaunTenbHbli (80-20). 5 - 6onbimnoii (200-80). 6 — ouens Gombimoii (> 200).

s 'Y ENEY K

Pucynok 1.16 — Kapra cTuxuifHbIX O€/ICTBUI Ha TEPPUTOPUU POCCHM, BEI3BAaHHBIX 3eMIICTPSICEHUSIMH,
HABOJTHCHUSIMH, [IUKJIOHAMH, [IIKBAJIAMHU, CMEPYaMH, TIPOJIMBHBIMU JOXKIIMH, CHETOTIaJTaMH,
METEIISIMH, TPAIOM, CHEXXHBIMY JIaBHHAMHE 1 omoi3HsMe. Yactora (cirydail B rox): 1 - <10 2 — 107°-
10 3-10%-10" 4-103-102, 5 -> 10”2 [[Ipupoxauste omacuoctu Poccuu, 2002].
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OIIOJI3BHCBbIC

IPOIIECCHI

IIPUYPOYEHBI

K

TOPHBIM

TEPPUTOPUSIM M K pycClaM PEK, TPACCHUPYIOIMIMM TEKTOHUYECKHE pa3JIOMbl, T.€. K

HanOoJiee re0JMHAMUYCCKH aKTUBHBIM peruoHam u tepputopusm (Pucynok 1.17).
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Pucynok 1.17 — Ononzuu B Poccun [[Ipupoansie onacHoctu Poccun, 2002]. PaBaunHbIe yuacTku: 1 —
MaJIOYHMCIICHHBIC U PEIKHUE OTOJI3HU; 2 — MHOTOYHUCIICHHBIC OTION3HU. [ OpHBIe pailoHbl: 3 — yacThie
OTIOJI3HU; 4 — BO3MOKHBIC OUEHB OOJIBIINE CCHCMUYECKHE OTIOJI3HU. 5 - OMOJI3HH PEYHBIX JTOJUH.

Kapra aktuBHBIX pa3nomoB KaBkaza oTpaxaeTr reoJMHAMHKY U CEMCMHUYHOCTH

peruona (Pucynok 1.18). IIpoGiema 6osee moapoOHO aHanm3upyercs B ['1aBe 6.
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Pucynok 1.18 — [lloBusie 30HbI bonbioro Kaekaza (Hecmesinos, 2021)

1-8 — mpononeHbIe (2 — IOCTOBEpHBIE, O — Tpeanonaraemele): 1 — ¢uekcypHsie, 2 — GIeKCypHO-
pa3pbIBHbIE, 3 — IIOBHO-COPOCOBBIE, 4 — B30pPOCO-HAIBUTOBBIE, 5 — IIOBHO-HAIBUTOBbIE, 6 —
[IOBHO-/IETIPECCUOHHbBIE, 7 — IIOBHO-0JIOKOBBIE; 8§ — IIOBHO-C/IBUTOBBIE B (DyH/IaMEHTE KPaeBOro
nporuda, 9-13 — nonepeunsie: 9 — ¢uiekcypuble, 10 — moBHO-cOpocoBbIe, 11-13 — 30HEBI
nmonepevyHoro apooneHus: 11 — ¢ akTUBHBIM COPOCOBBIMU BO3/IBIMAHUSIMH, 12 — C aKTUBHBIMH
rpabeHoBaMu MporudanusMu, 13 — co cABUTOBOM cocTaBisomei (kpaesbie capuru). Ludpsr -
HOMEpA 30H.
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B oOmiem ciydae reoguHaMuuecKkue MPOIECCHl CBSI3aHbI C TBUKEHHEM BEIIECTBA
B cpene (mutocdepe, ruapochepe, atmochepe). ['eoqnnaMmuyueckne mporeccsl — 0oee
IIMPOKOE TOHATHE, BKJIOYAIOIEe JIpyrMe OIacHble MpUpOJHbIe Tporecchl. He
CYIIECTBYET, Kakoro JuOO  OJHOTO  OMACHOTO  MPUPOAHOTO  TpoIlecca,
COOTBETCTBYIOILIETO TE€OAMHAMUYECKON OMACHOCTU, KaK, HalpuMep, 3eMIICTPSICEHUE
COOTBETCTBYET CEUCMHYHOCTH. ['eoAMHaAMHYecKass ONAcHOCTh €CTh OMacHOCTb
reOJMHAMHYECKHX MPOILECCOB M, OOYCIOBIECHHBIX WMH, Pa3IMYHOIO BHJa OMACHBIX
r€09KOJIOTUYECKUX IPOLIECCOB. Takum o0Opa3zom, r€09KOJIOTUYECKUN
PHCK OMOCPEIOBAHHO €CTh BEPOSTHOCTHAS Mepa T€OAMHAMUYECKON OMaCHOCTH.

Brimmensnoxkennoe moBOsIET chOpMHUPOBATH TEOAMHAMUYECKYIO KOHIICTIIIHIO
reoskosiornd. l'eogMHaMuKa oOmNpeneisieT YpOBEHb M OCOOCHHOCTH IPOTEKaHMS
T€0IKOJIOTHUECKUX TporieccoB. [locTpoeHne TeoAnHaMUYeCKuX MOJENeld PETHOHOB
OIaCHBIX MPHUPOAHBIX MPOLECCOB C IIEJIbI0 MPOTHO3a U MPEAYNPEKICHUS CTUXUMHBIX
OencTBUil U KaTacTpod 3HAYMTENIBHO MOBBIIIACT HAJEKHOCTh KOHEYHBIX PE3YJIHTATOB U
¢usnuecku Oosiee OOOCHOBaHA € MO3UIMI NPUYMHHO-CIEACTBEHHBIX CBs3€H. OTO
OpeanoyiaraeT  aHajiu3 HanpsKeHHO-Ae(OPMUPOBAHHOIO COCTOSHUSI JIUTOC(EpPhl Ha
0a3e W3y4YeHHs] CHUCTEM TJIyOMHHBIX W TIOBEPXHOCTHBIX Pa3IOMOB KaK MapKepoOB
o0nacTeil MaKCUMAaJIbHBIX HAMPSKEHUNM U HAPYIICHUS MPEJIEIOB MPOYHOCTH BEIIECTBA B
mutocdepe. PesynbraThl aHanuza SBISIOTCS HEMOCPEACTBEHHOM OCHOBOHM pa3paboTKu
MOJIXOJIOB ¥ TIOCJIEIOBATEIIbHOCTH TEOJOT0-TeO(PU3NIECKUX HCCICIOBAHUIN C IIENBIO
CHIJKEHHUSI T€0IKOJIOTMUECKOr0 PUCKA U CO3JaHMsl CUCTEM MOHUTOPUHIA. DTO CO3/aeT

yCIIOBHUS 17151 pa3pabOTKH ajrOpUTMa CO3JaHUsI CUCTEM MOHUTOPHUHTA.
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1.5. BeiBoasbl

Pazpaborana KoHIENIMS OMNpPEACNSIIONE B3aUMOCBSI3U T'€OJIMHAMUYECKON
OMMACHOCTM U TEO03KOJOTMUECKOro pucka. l'eogmHamMuyeckas OIMACHOCTh — 3TO
OIMACHOCTh TpoIiecca ABMKCHHUS WM HANpPsDKEHHO-ACHOPMHUPOBAHHOTO COCTOSIHHS
reoJIOTUYECKOM cpefibl, Hecyllas yrpo3y >KHU3HU M 3J0pOBbs JIoAedl u yiepOa
TEXHOTEHHONM W MpPUPOJHOM  cpelpl. ['eoAMHAMUKa TEOJOTHYECKOM  cpeabl
paccMaTpUBaETCA Ha pa3HBIX MaclITadax Kak JBUXKEHUE JUTOCPEPHBIX IUIUT, TOABEM
MaHTHIHBIX JUANAPOB W IUIIOMOB, JIBHDKEHUE CJIOE€B TEKTOHUYECKH PACCIOCHHOU
JuTOoCcQEpbl, TPABUTALIMOHHOE JBM)XEHHE MacC [0 ONOJ3HEBOMY CKIOHY H .
['eonuHamMuyeckass ONaCHOCTh XapaKTEePU3yeTCsl MOBBIIIIEHHBIMU CKOPOCTSAMHU JIBUKEHUS
BEIIECTBA TEKTOHMYECKH PACCIOCHHOW JuTOochephl Ha  pa3HbBIX TIyOMHAX,
KOHTPACTHOCTBIO CKOPOCTEH MOBEPXHOCTHBIX JABMKEHHM, MOBBIIIICHHBIM HANPSIKEHHO-
ne(hOPMUPOBAHHBIM COCTOSIHUEM JIUTOCQEPHI, TPEHIMHOBATOCTHIO IMOPOJI, HAIHMYHUEM
INIyOMHHBIX ¥ TOBEPXHOCTHBIX PAa3JIOMOB, IMOBBIIMICHHBIM TEIJIOBBIM TOTOKOM,
reoTepMabHBIMU TPOSIBJICHUSMH, TOBBIIICHHOW CEMCMUYHOCTBIO, BYJIKAHU3MOM H
MarMaThu3MOM, aKTUBHM3allM€l OMAacHbIX MPHUPOAHBIX MPOLECCOB, TaKUX Kak
3eMJICTPSICEHUS, W3BEPKEHUS BYJKAHOB, OIMOJI3HEBBIE MPOIIECCHI, KapcT, cyddoszus,
I[yHAaMH U JIp. T€OIKOJOTUYECKUX IMpoileccoB. TakuM 00pa3oM, Te0IKOJIOTHYECKUN

PHUCK OIIOCPCAOBAHHO €CTh BCPOATHOCTHAA MCPaA FGOI[I/IHaMI/ILIeCKOf;I OITIaCHOCTH.

IlepBoe 3ammaeMoe mMoJI0KeHHe.

Pazpaborana KoOHUENIMS OMNpPEACSIIoNIed B3aUMOCBSI3M  T'€OJIMHAMUYECKON
OMACHOCTM M TE03KOJIOrMYeckoro pucka. OOOCHOBaHO, YTO T€OJUHAMUYECKas
OMacHOCTh — 3TO  ONACHOCTh  MPOILECCOB  JIBMKEHUS  WIM  HaIpsKEHHO-
ne(OpPMUPOBAHHOTO COCTOSIHUSI TE€OJIOTHYECKOW Cpelbl Jisi Pa3jIudHbIX BHUIOB H
MacmtTaboB JBUKECHUS BEILIECTBA B auTocdepe. ['eoskonornyeckuit

PHUCK OIIOCPCAOBAHHO €CTh BCPOATHOCTHAA MCPaA FCOI[HH&MH‘-IGCKOﬁ OITIaCHOCTH.
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TJIABA 2. TEOJJUHAMUKA JINTOC®EPHI AJIBIIUACKOI'O 1
TUXOOKEAHCKOI'O ITOSACOB U MEXAHUKO-MATEMATHYECKASA
MOJAEJIb ®OPMUPOBAHUSA U OBOJIIOIUU N'EOQOJOTI'NMYECKHUX
CTPYKTYP HAJI HOJHUMAIOIUMCS MAHTUVHBIM TUAITUPOM

2.1. CpaBHMTEJIbHAS T€OJUHAMMKA U reoTepMusi AJIbIIHICKOTO U

TuxooxkeaHCKOro nmosicoB

['eogunamuka nutocdepsl Haubosee OMacHbIX 00JacTe Ha TOBEPXHOCTH 3eMJIH,
CBSI3aHHBIX C TPaHUIAMH JTUTOCHEPHBIX IIUT U (HOPMHPOBAHHMEM MHOTHUX OIMACHBIX
IPUPOJIHBIX IPOLIECCOB, BBI3BAHHBIX AKTUBHBIMU JBMKEHUSIMH M TOBBIIICHHBIM
HaANPsHKEHHO-1()OPMUPOBAHHBIM COCTOSIHUEM T'€OJIOTHYECKOW CpPEJbl, aHAIU3UPYETCs
Ha 0aze CpaBHUTEIBLHOU reOJMHAMUKU U FeOTEPMUN AJIBIUICKOT0 U TUXOOKEaHCKOTro
MOSICOB Y MEXaHHKO-MaTEeMaTHYEeCKOTO MOJAETUPOBaHUs (HPOPMHUPOBAHUS M DBOJIOIUU
re0JIOTHYECKUX CTPYKTYp HaJ MOJHUMAIOIIMMCS MAaHTHUIHBIM JIHAIIAPOM.

ANbIUICKUIT TOSC CBSI3aH CO  CTOJIKHOBEHMEM KOHTHHEHTAJIbHBIX ILUIUT
(Apaswuiicko-A¢pukanckas u EBpa3uiickas minThl), a TUXOOKEAHCKUI TOSIC CBSI3aH CO
CTOJIKHOBEHHUEM OKEaHWYECKOM U KOHTHUHEeHTanbHOW 1uT (TuxookeaHckol u
EBpasuiickoii minMr), HO y HUX MHOro ob6mux uepT [bormanos, 1988; bormanos,
®dunarosa, 2001; ManoBurku, Cenun, 1988; PoxaukoB u ap., 2003; CpanoBa u ap.,
1991]. Crpykrypbl ANBIUNHCKOTO U THXOOKEAHCKOTO IMOSICOB BKJIFOYAIOT 3aJyTOBBIC

Oaccelinbl, MOPCKHE KOTJIOBHUHBI, OCaJI04YHbIe Oacceinbl, oporensl (Pucynku 2.1; 2.2).

Alpine-Himalayan belt

Atlas Alps Caucasus ~ Zagros Tien Shan  Tibetan  inajayag
Mountains \ Mountains Plateau
X \

;

.| Earthquake depth .
e 250 km deep (shallow focus)
» 50-300 km deep
e >300 km deep (deep focus)

Pucynok 2.1 — Anbnuticko-I' umanaiickuii mosic. (NASA)
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Pucynok 2.2 — CtpykTypa 3anagHoi yactu Anbnuiicko-I mmanaiickoro nosica. 1 — mopst (A —
Anwb6opanckoe, b — baneapckoe, K — Kacnimiickoe, T — Tuppenckoe, U — Uepnoe, D — Dreiickoe). 2-
[TanHOHCKAs BraJnHA. 3 — BYJIKaHUYECKUE TyTH. 4 — apeabl 0a3aIbTOBOTO BYJIKAaHU3MA. 5 —
(bpoHTANIBLHBIC 30HBI KPYIHEHIMX HaABUIOBBIX cpyKTyp [[LlapkoB, Canosa, 1989]

Mops 1 BIAaIWHBI XapaKTEPU3YIOTCS TOHKOW KOPOM M B OCHOBHOM BBICOKHMH
TerutoBbIMU oTokamu (Tadnuna 2.1) (Pucynok 2.3).

Tabnuua 2.1 — I'eonoro-reopuanyeckne JaHHbIe 115 ANBIUHACKOrO U THXOOKEaHCKOTo
nosicoB [Svalova, 1993; Csanosa, 2020]

Tommmua
KPUCTAIUINYECKOU
Tonmuaa
KOPBI (KM) .
CrpyKTyphI 0CaJ04YHOI0 B JrenpeccH Tennosoit HZOTOK
gexJyia (KM) (MBT / M%)
(4UCTTUTEIND)
B OKPYKECHHH
(3HaMeHaTenb)

1. TuppeHckoe Mope 6 16/45 30-160
2. Orelickoe Mope 3 15/23 100
3. UepHoe Mope 16 15/45 30-35
4. Ipukacnuiickasi BiiaJuHa 24 12/40 50
5. IOxno-Kacnuiickas BaanHa 20 12/45 40-50
6. Monuveckoe Mope (ror) 12 10/35 30-40
7. Nonnueckoe Mope (cesep) 8 10/30 50-70
8. bayeapckoe mope 8 10/40 50
9. JleBanTHiicKas BIaJMHA 6 8/30 30
10. ITanHOHCKAs BIIaMHA 9 18/27 90
11. AneyTckas BajuHa 5 10/26 60-80
12. OxoTcKoe Mope 4 8/20 100
13. SImoHckoe Mope 2 12/29 100-120
14. dununnuHCcKoe Mope 2 6/13 60
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Pucynoxk 2.3 — Pe3ysbpTaThl reooro-reopu3nyeckux UCCIeIOBaHUI TEKTOHHYECKUX CTPYKTYP
CpenuzemHoMopbs (mepBuunbiii Matepuan) [Cymuan-Konaparses, Kosmos, 1980]
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Han nopHumaromuMucs MaHTUWHBIMU JHANlMPaMU Ha JTHEBHOW IMOBEPXHOCTHU
MOTYT BO3HUKATh CTPYKTYPhl CBOJOBBIX TOTHSATHUN, TIyOWHHBIX OacCEHHOB WU
W3JIUSTHUN 0a3a1bTOB B 3aBUCHMOCTH OT DHEPTUU M CTAJUU MObeMa JUanupoB. Mexay

IUanMpaMyd BO3HHUKAIOT CTPYKTYpPhl OPOTEHOB WM yToiiieHue kKopbl (PucyHok 2.4; 2.5;

2.6;2.7).
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Pucynok 2.4 — KapTa OCHOBHBIX CTPYKTYp 30HBI couwleHeHHs ApaBHiicko-I umanaiickoro
CKJIa4aToro mnosica ¢ Adpukano-ApaBUiiCKUM KOHTHHEHTOM (TiepBUYHbIH Matepuan) [Cymunu-
Konnpatses, Koznos, 1980]

1 - BBIXOJIBI TPAHUTHOTO CJIOSl Ha TOBEPXHOCTH B Tpe/iesiaXx KOHTUHEHTOB; 2 - 001acTH
1aT(OPMEHHBIX TUIUT Ha JTOKEMOpHIICKOM (yHIaMEHTE B IpeJiesiax KOHTUHEHTOB; 3 - OPOTeHHBIE
aKTUBHbIE OKpAaUHbl KOHTUHEHTOB (@), COOTBETCTBYIOIINE UM TEKTOHUYECKHE 30HBI TOTPYKEHHBIX

4acTel KOHTUHEHTOB € KOPOW CyOOKEaHH4YeCKOTro M CyOKOHTHUHEHTAILHOTO TUIIOB (0) ; 4 - 30HBI
MTOKPOBOB M KPYITHBIX HA/IBUTOB; 5-9 - cyOOKeaHNYecKre 1 CyOKOHTHHEHTAIbHBIE TITYOOKOBOTHBIE
BIIAIMHBI, HAXOAIIMECS HAa Pa3HBIX CTaUAX MPpeoOpa3oBaHus 3eMHON KOPBI: S - CTaANs YTOHEHUS
KOHTHHEHTAJILHON KOpHI, 6 - ctanus auddepeHnnpoBaHHON TeCTPYKIIMA KOHTHHEHTAILHON KOPBI, 7 -
cTajus OOIIel NeCTPYKIMN KOHTUHEHTAIbHOM KOPBI, 8 — cTajius 3aBeplIeHNs JeCTPYKLIUU
KOHTHHEHTAJILHOHN KOpHI, 9 - cTamus crabmm3anyn cyookeanndeckoit kopsr; 10 - meneBbie pudtsr; 11
- QIBITUHACKUE IBM€OCUH- KJIMHAIMC KOPOI KOHTHHEHTAJILHOTO TUMA; 12 - KOHTYpbI ITyOOKOBOJHBIX
BriajuH; 13 - rmyOuHHBIE pa3nomsl; 14 - ['ubpantapo-OMaHCKH 0pHOIUTOBBIH 10B. [ TyOOKOBOIBE
BraauHel: | - Ansbopanckas, Il - CeBepo-baneapckas, Il - Tynuccko- Cunpnuiickas, 1V -
JleBantuiickas, V - Oreiickas, VI - Tuppenckas, VII - Monnueckas, VIII - Amxupo-IIposanckas, 1X -
Kanapckas, X - Omanckas, X| - pudpt Kpacroro mops.



o1

KpacHomopckas
TuppeHckas

Nay "HC lOxHO-AHTUNBLCKas
5 Ceaepo-dmmxuucxaﬂ : : : :
BN . MapMaHCKaﬂ ......... eesme e seansaeend e e Temeeesaeesesnnns R O o A
: JleBaHTUICKanA : : : :

0 20 40 60 80 100 T, MuIH. et

Pucynok 2.5 — I'paduk 3aBUCHMOCTH TITyOHH U BO3pacTa ryOOKOBOAHBIX BIIAJWH
[Parsons, Sclater, 1977]
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Pucynok 2.6 — O6nacthb mepexoHoi 30HBI 0T EBpa3uiickoro KOHTHHEHTa K THXOMY OKeaHy ¢
MIPOCTPAHCTBEHHBIM pacipe/ieieHneM 3emieTpscennii ¢ M > 3,5 3a mepuox 1973-2011 rr.
(Po3oBsie kKpyxKu) U mpoduisimu reotpaBepcos (1 - reorpaBepc Oxotckoro mopsi; 2 - ['eotpasepc
Snounckoro mopsi; 3 - ['eotpaBepc CeBepo-Kuraiickoit paBHHHBI - PUAMIIIHHCKOE MOpE; 4 -
I'eotpasepc FOxuo-Kuraiickoro mopst). KpacHble cTpenku U coceJHUE YHCia YKa3bIBalOT
HAIpaBJICHUE U CKOPOCTH (MM / TOT) ABMKEHHUS TLIHT. YepHbIe IMHUY - rpaHuibl mwnT [Zabarinskaya
etal., 2021]
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Pucynok 2.7 — Temneparypa 3emin B Kope 1 BepxHeit mantun it Caxanuna, Kypuinbckoit
KOoTJIOBHHBI, Kypnibckoit octpoBHO# ayru, Kypunbsckoro xenoba u 3amaaHoit yactu Tuxoro oxeana.

1 - ceficMuyeckre CKOpocTH, KM / ¢; 2 - ocamouHblii cioii; 3 - uzorepmsl, °C; 4 - uzorepma 1100°C
[Zabarinskaya et al., 2021]

CTpyKTyphl XapakTepHU3yIOTCSI aKTUBHBIM MarmMaTU3MOM U 0a3allbTOBBIM
BYJIKAHU3MOM C KCEHOJIUTaMHU acTeHOC(HEPHOTO BEIIECTRA.

CnpennHroBble 30HBI OKPAaMHHBIX MOpPEW THXOOKEAHCKOIO MOsICa MPOSBIIIOTCA
OTOJIBUTAHUEM OT KOHTHHEHTOB OCTPOBHBIX AYT, MPUOOPETAIOIUX H3THO B CTOPOHY
OK€aHa, YTO Takke OOBSACHAETCS TOJABEMOM MAHTHUHHBIX auanupoB. CKOPOCTh
OTOJIBUTAHHUs cOCTaBisieT okojo 2 cm/ron [Kaprep, PobOeprcon., 1987] na ¢one
KOJUIM3UU TUTUT CO CKOpPOCThIO OKOio 7 cm/ron. Takum o0pa3om, reosioro-
reopu3nyecKre JaHHBIE TO3BOJSIOT CBS3aTh OTHU CTPYKTYpbl C alBEJTUHIOM
MaHTHHHBIX AuanupoB [Tekronwka..., 1980; 3emuas xopa..., 1982; Amnnepcow,
J3eBonckuii, 1984; Cranoa, 2014; Svalova, 1993; Karig, 1974; Ringwood et al., 1988;
Rodnikov et al., 2001; Tamaki, 1988; Berry et al., 1969].

MaHTUliHBIM ~ AUAanupu3M  BHOCHUT  CYIIECTBEHHBIA BKJIQJ B  MPOLECC
dbopMupoBaHUsST HOBOOOPA30BaHHBIX BMAJUH AJIBIUICKOTO U THXOOKEAHCKOTO TMOSICOB
U OKPYXKaIOIIUX HX CKJIAa4aTO — IOKPOBHBIX CTPYKTYpP M SBJISIETCS CIEACTBHUEM
MHBEPCUM IUIOTHOCTH B CHCTeMe acTteHocdepa - nutocdepa. Takas HHBEpCHs
CTAHOBUTCS JABWXKYyIIEeH cwiod Ha ¢oHe cOmmkenus Adpuku c EBpasueit B
CpennszemHoMopse u Tuxookeancko u EBpasuiickoil mauT B THXOOKEAHCKOM IMOsCE.
MaHTUHHBIN JUATUPU3M TOPOKIAETCS TPABUTAMOHHON HEYCTOMYUBOCTBIO B IIEPUOBI

TEKTOHO-MarmMatuuyeckor axtuBuzaiuu [Illapkos, CeamoBa, 1991, 1993; MscHUKOB,
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CaasioBa, 2007: Xyrtopckoit, 2021; ITonsk, Xyropckoit, 2018; bymaesa, 2009; ®porora,
1997; Ho6pemnos, 2020; Toopenos, Kupasmkun, 1994; Benoycos, 1989; Condie, 2001,
2004; Courtillot et al., 2003; Hess, 1960; Dietz, 1961, Douwe et al., 2018; Gornov,
2021; Heat-Mass..., 2021]. Takum o0Opa3oMm, JCHPECCHUU 3alaJHOTO CEKTOpa
Anpnuiicko-I' umanaiickoro mosica u THXOOKEaHCKOTO TOsica MOXHO OOBSCHUTH
anBEJUIMHIOM MaHTUWHBIX AUANHUPOB, a CTPYyKTypa KaBkasa cBs3aHa HE TOJIBKO C 30HOM
CTOJIKHOBEHHSI JTUTOC(EPHBIX TUIMT, HO M CO CTOJKHOBEHHEM TIOTOKOB acTeHOC(epbl
noa Yepueim u Kacnuiickum MopsiMd. MIHTEpeCHO M BaKHO MPOAHAIU3UPOBATH U
OOBSICHUTh TPOUCXOXKJIECHUE U HBOJIOLMIO ATUX CTPYKTYp Ha OCHOBE MEXaHUKO-
MaTeMaTHYECKOT0 MOJICIIUPOBAHMUS.

[ToaTBepkaeHNEM MTOAbEMa MAHTHIHBIX JUAMUPOB CIYXKAT CIEAYIONUE JaHHBIEC:

1. Oxpyraas popma Mopeid, 0CaA0YHBIX U 3ayTOBBIX OacCETHOB AJBIUIICKO-
I'mmasmaiickoro 1 TUXOOKEaHCKOIO MOSICOB.

2. Orubaroniast okpyriias opMa OCTPOBHBIX JIYT.

3. ®opma TeopU3MYECKUX TPaHHUIl B pa3pe3ax TIeOoJOTUYECKUX CTPYKTYP.
Brimyknast popma rpanuitel Moxo HaJl MOJHUMAIOIIMMHUCS MAHTUMHBIMU JHATTHPAMH,
nofgoOHast rTpanuie JjauTocdepa-acteHochepa. Bornyras rpanuna QyHIaMEHTa
OCaJIOYHBIX OACCEMHOB BCJICICTBHE PACTSIKEHUS BEIIeCTBA KOPbl W MaHTUHHOMN
autocdepsl Haa auanupom [Cynuau-Kouapatses, Kosnos, 1980].

4, dopMupoBaHue OE3rpaHUTHBIX BIAJUH, KOTJla TPAHUTHBIA CJIOM KOPBI
nepepadaThIBAETCS U PACTITUBACTCS MPHU MOABEME TOPSIUEro TUarnupa.

S. [ToBBIIIEHHBI TEMJIOBOM TMOTOK B IEHTPE JENPECCUN BCIIEICTBUE
YTOHBIIIEHUS CJIOEB KOPHI U BEPXHEH MAaHTUM U OJU30CTH TOpPsYETO acTeHOoC(epHOro
nuanupa [ Xyropckoit u ap., 2005; Xyropckoi, 2021].

6. ['paBuTallUOHHBIE AHOMAJIUM — OTPHUIATEIBHBIE BCIEJACTBUE TMOIbEMa
paCIUTaBJICHHBIX ~ aCTEHOC(EpPHBIX MacC Ha CTaAWM  TEKTOHO-MarMaTH4eCcKou
aKTUBHM3AllMA W TIOJOKHUTEIbHBIE B TIPOILIECCE OXIKICHUSA, KPUCTALIU3ANNA U
yTsDKeJIeHus: acteHochepsl auanupa [Aprembes, 1975].

1. ['paBuTanIOHHAs HEYCTOWYMBOCTH PACIUIABICHHON acTeHocdepsl Ha (oHE

KOJIJIN3UHU J'II/ITOC(l)epHBIX INIMT TPOABIIICTCA B BHAC IMOABEMA  OTACIBHLIX


https://www.elibrary.ru/author_items.asp?refid=719637126&fam=%D0%94%D0%BE%D0%B1%D1%80%D0%B5%D1%86%D0%BE%D0%B2&init=%D0%9D+%D0%9B
https://www.elibrary.ru/author_items.asp?refid=719637126&fam=%D0%9A%D0%B8%D1%80%D0%B4%D1%8F%D1%88%D0%BA%D0%B8%D0%BD&init=%D0%90+%D0%93
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acTeHOC(EepHBIX KyIoyioB. HeycroiumBass TrpaHUIla BIOIh BCETO AJBIUNACKO-
['mmamaiickoro 1 TUXOOKEaHCKOTO MOSICOB PACMANAETCAd HA OTAECIbHBIE KyNoJa II0
aHaJoruu ¢ (OPMHUPOBAHUEM COJISIHBIX KYTIOJOB M BaJiOB B COJIEPOJHBIX OCAJIOYHBIX
OacceliHax. MexaHuU3M TpPaBUTAIMOHHONW HEYCTOMYMBOCTU MPOSIBISECTCS Ha Pa3HBIX
MacmTabax. B 1eHTpe conepoAHbIX OCaJOYHbIX OaccelHOB (OPMHPYIOTCS COJISIHbIC
KynoJa, Ha nepudepur — COJISIHBIC Bayibl (B 3aBUCHMMOCTH OT TOJIIIUHBI U BS3KOCTH
CIIOEB coyi M ocanouHoro 4yexina) [ Tepkot, Lilyoept, 1985].

8. W3MeHeHue HampaBiieHHs] TEUEHHUS pycell ajleopek OT LIEHTpa BIAIUHBI K
nepudepur B MEpHOJ aKTUBHOTO IMOJbEMa AWanupa W BCEX CJIOEB HaJ HUM Ha
JNBIDKCHUE K LEHTPY JENpeccud Ha cTraauu (OpMUpOBaHHS MpOruda B IIEHTPE
CTPYKTYpPBI ocagouHoro dacceiina [Tekronuka, 1980].

9. CMeHa pPEeXHMOB OCAJIKOHAKOIUIEHHS MO3BOJSET (PUKCUPOBATh TIIIyOUMHY
0CaJIoOYHOro OacceiiHa Ha pa3HbIX ATamax 3BOJIOIMH CTPYKTYPHI M CBSI3aTh MPOIIECC C
rinyouHHOM reoquHamukoi [[{aperopomanesa, Kypuna, 2020; Hepoaun, 1993].

10. T'eonmormyeckas TAJICOPEKOHCTPYKIUS TEOAWHAMUKH  T'COJOTHUECKHX
CTPYKTYp Haj TOAHUMAIOIIMMCS MaHTHHHBIM auanupoMm [Cymuau-KonapaTbes,
Kosnos, 1980].

11. Oronsuranne Kopcuku u CapauHuu OT ATNEHHUHCKOTO TIOJIyOCTPOBA
BCJICJICTBHE TOAbEMa MAHTHHHOTO auanupa moa TuppeHckum Mopem [TekTonuka,
1980].

12.  OtonBuranue OCTPOBHOW JYrd OT IIGHTpa 3aAyroBoro OacceiiHa B
OXOTCKOM MOpE, HECMOTpsS Ha KOJUIM3HIK THXOOKEaHCKOM M EBpasuicKOW IUIUT
[KapTep u np., 1987].

13. TlocnenoBaTenbHOCTH MPOIIECCOB BYJIKAaHW3Ma M MarMaTu3Ma B OCTPOBHOM
JyTe TIOCe Mpoliecca PacCesTHHOTO CIpeAuHTa B 3ayroBOM OacceiiHe, BBI3BAHHOTO
MOJIbEMOM MAHTUWHOTO auanupa. MakcumaiabHasi CEHCMUYHOCTH CBSI3aHA C 30HOU
CyOnyKImu XoJIogHOW JsmTochepHOo TumMTHL. B 1eHTpe 3amgyroBoro OacceiiHa
CEHCMHYHOCTh MUHUMAJIbHA BCJIC/ICTBUE TOHMKEHHON BA3KOCTU BEIIECTBA JIMTOCHEPHI

HaJ[ TOPSIYeH pacIuIaBiIeHHONM acTeHOC(hepoil MAaHTHITHOTO TUanupa
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14. TlpsMbIM MOATBEPKACHUEM CYIIECTBOBAHHUSA U MOABEMA aCTEHOCHEPHBIX
JUAUPOB CIY>KUT HaJU4We W MOBBIIICHHOE COACpX)aHHE MaHTHITHOTO TeIus B Cpeje
Haja quanupamu [ITomsk, Xyropcekoii, 2018].

[IpencraBisieTcst BO3MOKHBIM OMUCATh HEKOTOPHIE XapaKTEPHbIE YePThl Pa3BUTHS
T'€0JIOTHYECKUX CTPYKTYp AJBIMUHACKOTO M THXOOKEAHCKOTO TOSCOB, B YaCTHOCTH,
oOnacteld 3aJyroBOTO CIIPEIMHTa HaJ PETHOHATBHBIMU IMOAbEMaMH acTEHOCHEPHI.
HiMeHHO OHM 3/1€Ch ABIIAIOTCS LIEHTPAMHU TNTYOMHHON aKTUBHOCTHU, B 3HAYUTEILHON Mepe
OTIPEIETISAIONIMMHI BCE JPYTHe MPOIECcChl. [ Takoro aHaim3a HCIOJB3YETCS MOJCINb
MHOT'OCJIOWHOM  BBICOKOBSI3KOM HEC)KMMAEeMOW JKHUIKOCTH, IIApaMETPbl KOTOPOU
MEHSIOTCS OT ¢jios K cioro [3anemonen (CBanoa) u ap., 1974; Csanosa, 2012, 2013,

2014, 2019 a, 2019 6, 2020; Svalova, 1992, 1993, 1997; Craiosa, [1lapkos 1992].

2.2. MexaHHKO-MaTeMaTH4YecKoe MoJ1eJTMpoBanne (POPpMUPOBAHUS U
IBOJTIOLHUH Ie0JTOTHYeCKUX CTPYKTYP HaX NOAHUMAKINMUMCH MAHTHHHBIM

AHATTHPOM

BaxHbpIM METOAOM, NPUMEHSIEMBIM MPU MU3YYEHUH T'€OJIOTHMYECKUX CTPYKTYp Ha
pPa3HbIX 3TAllax ABOJIIOLIHUM U AHAJIN3E IOJIEU CKOPOCTEW, HANIPSIKEHUN U TEMIIEPATYP B
0CaJI0YHOM Y€XJIE, KOpE€ U BEPXHEH MAaHTUM B PA3IMYHBIX TEKTOHMYECKHX YCIIOBHSX,
ABJISCTCS IOCTPOCHUE aJEKBATHON MEXAHMKO-MAaTEMaTUUECKON MOJEIHN I€0JIOTUYECKON
sBosrorus pervona [["onuapos, Csanosa, 2013; I'onuapos u np., 2015; 3aHemoHer
(Csamoma) u np., 1974; Csanosa, 2012, 2013, 2014, 2019 a, 2019 6, 2020; ConoBseB 1
ap., 1991; Condie, 2001, 2004; Davies, 1999; Svalova, 1992, 1993, 1997, 2021 a, 2021
0, 2021 B].

CymectByeT JABa pa3HbIX IMOAXOJAa K MAaTeMaTHYECKOMY MOJCIMPOBAHUIO
IeOJIOTHYECKUX CTPYKTYp M IpoueccoB. [IepBblii — IPUMEHHUTH IIOJHYIO CHCTEMY
MEXaHUYECKUX YpPaBHEHHUM, aJIeKBATHO OIMUCHIBAIOIIMX (POPMHUPOBAHUE U HBOJIIOLIUIO
TOM WIM MHOM TEKTOHWYECKOU CTPYKTYpBI, M MOCIEAYIOIIUA pacyeT ITOJYyYEHHBIX
ypaBHEHUN TIpu TpeOyeMbIX TpPAaHUYHBIX W HAYaIbHBIX YCIOBUSX Ha MOIIHBIX
KOMIIbIOTEpax. BTOpol — MakCUMaJIbHO BO3MOKHOE YIIPOLIEHUE MOJIYYEHHON CUCTEMBI

ypaBHeHHfI, IMO3BOJIAIOMICC AHAJIMTHYCCKH PCIINTDH np06neMy C IocjacayroummmMmu
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MOJYKOJIMYECTBEHHBIMUA ~ BBIBOJJAMU, COMOCTABUMBIMU C HMEIOIIEWUCS  Teosoro-
reodusnueckor nHPopMmarmenn. ONTUMATBFHOE PEIICHWe T€OTEKTOHMYECKUX 3a7ad Ha
OCHOBE MEXaHMKO-MaTeMaTHYECKOI'0 MOJICIMPOBAHUS COYETAET B ceOe MPEeUMYIIeCTBA
KaXJIOTO M3 BBIIICNEPEUUCICHHBIX METOJOB, YTO CBS3aHO CO 3HAYUTEIbHBIMU
TPYAHOCTSIMHU.

Ha ocHoBe MojaenupoBaHusi yAaeTCs OINUCATh HEKOTOPhIE XapaKTepHBIC
O0COOEHHOCTH 3BOJIIOIMH T€OJIOTHYECKUX CTPYKTYP HaJ TOJIHUMAIOIIMMCS MaHTUHHBIM
nuarnmupoM. JIJIsi Takoro aHajau3a MOXKHO HCIIOJIh30BaTh MEXaHUKO-MAaTeMaTHYECKHUE
MOJIEIM MHOTOCJIOWHOW BBICOKOBSA3KOW >KMAKOCTU. MOJeIu HCCIeqyIoTCsl Ha OCHOBE
TE€0JIOTUYECKOTO CTPOEHUSI AJTBIIMHUCKOTO U TUXOOKEaHCKOTO MOSICOB.

DOBOJIIOIMSA  T'EOJIOTHYECKUX CTPYKTYpP Haa acTeHOC(EpHBIMU JAHAIHpaMu
OOBSICHSIETCSI M TOATBEPKIACTCA MEXAaHUKO-MATEeMaTUYECKUM  MOJICIUPOBAHUEM
JBMKCHUS BEIllecTBa B TuTOChEpe.

I'myOuHa moBepXHOCTH acTeHOChEphl Mo AJNBIUNUCKOM IMOSICOM KOJIEOJIETCS OT
30 kM B mentpe Tuppenckoro mops g0 70-100 kM Bo BmammHax BocTouHoro
CpennzeMHOMOpPbsI, CHJIBHO M3MEHSISICh IO JaTepajid. XapakTepHbIM pa3Mep BHaIWH
nocturaet 500-1000 km u 6onee, paccTossare Mexkmy HUMU 1000-1500 kM.

UToOBI MOTYYNUTh ANIIPOKCUMAITUIO CUCTEMBl MEXaHMYECKUX YPaBHCHHH IyTeM
aHaliu3a TIOpSJIKAa COOTBETCTBYIOIIMX 3HAYEHUW BEJIWYUH B OTUX YPABHECHMSX,
HEO0OXOJIMMO BBIICJIUTH MaJIbIe MMapaMeTPhl 3aJ1a4l, KOTOPhIE MOYKHO UCTIOJb30BaTh IS
Pa3I0KEHUS.

MHOIrOUHCIICHHBIE TEOJIOTHYECKUE CTPYKTYpPhl XapaKTepU3YIOTCS JTOBOJILHO
MOJIOTUM 3aJIETAHUEM CJIOEB M 3HAYUTEIBHBIM MPEBBIIMICHUEM TOPU30HTAIBHOTO
pernoHanIbHOT0 Maciuraba L Haj BepTHKAIBHBIM MAcCIITa0OM h THIIMYHONW MOIHOCTH
r'e0JIOrMYECKHUX CJI0EB. DTO MO3BOJISICT BBECTH B aHAIU3 3a1a4d Majbli mapamerp h / L.
Bropoii maneiii mapamerp 3amaun F / R, F — uucno ®pyna, R - uucno Peiinonbica,
BO3HUKAET P aHAJIM3€ PEOJIOMYECKOIr0 IOBEIEHUS BEIICCTBA B CIIONX [3aHEMOHEI
(Csasosa) u np., 1974; Csanosa, 2012, 2013, 2014,; Svalova, 1992, 1993, 1997].

PaccMoTpuMm  ABYXCHOMHYIO MOJENb  BA3KOM  HEC)KMMAEMOM  KUIKOCTH,

OMUCHIBAIONICH TeOAMHAMUKY JUTOC(HEpBI, COCTOAIICH U3 JBYX CJIOE€B — KOpPBI H
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MaHTUHHOW JuTocdeprl. OTCIOIa BEIOOp XapaKTepHBIX mapameTpoB 3anaun: N3~10 kv —

tommuHa Kopbl, hy;~100 kM — TommumHa MaHTHIHOW smTocheps, L~1000 kM —

TOPU30HTANILHBIN MacTad, e=ha/ L:1O-2— MaJIbIid TTapameTp.

Mennennsle aedopManuu JUTOCHEPbl MOJETUPYIOTCS C TOMOIIBIO MOJCIH
BSI3KOTO TEUEHHUS B MHOI'OCIOMHOM HEC)KMMAeMOM BBICOKOBSI3KOM HBIOTOHOBCKOM
KHUJIKOCTH C HCHoJb30BaHWeM ypaBHeHuss Habe-Ctokca (1) u  ypaBHEHHS
HepaspbiBHOCTH (2):

dv/dt = F — (1/p)grad p + (u/p)Av (D
divv =0 (2)
II€ V — BEKTOP CKOPOCTH,
F — cuna TsokecTtu,
D — IaBJICHHUE,

2 — IINIOTHOCTD,

- BSI3KOCTb,
t - BpeMms.
Brenem Oe3pazMepHble 3HAUEHUS KOOPUHAT, ckopocTen u paBienus X, Y, Z, U, V, W,
P:
x=LX,y=LY,z=hZ,u=uyU,v=uV,w=uy(h/L)W,p = poghP (3)
T€ Pg, Ug — XapaKTEPHBIE 3HAYEHHUS MNIOTHOCTU U CKOPOCTH.
Tornga mMoxHO monyunth B Oe3paszmepHoil dopme ypaBHeHue Hapne-CTokca u

YpPaBHCHHUEC HCEPA3PbIBHOCTH JIA MCIJICHHBIX I[BI/I)KeHI/Iﬁ B TOHKOM CJIOC MOJIA

JIBYMEPHOT'O CIIyvas:

oP 02U
— = au—
v 2
52”‘ —p
ou OVV__

axtaz = ®)



F Ug? UL
a=—3,F=L,R=0_p° (6)
gL Ho

rae F —yaucno Opyna,
R — aucno PeitHonnbca,

Po» U, Up - XapaKTEpHbIE MACIITAObI INIOTHOCTH, BA3KOCTH U CKOpocTU. Cuiibl

Ha BepxHei rpanuiie paBHbl O (cBOOOIHAas MOBepXHOCTb). CKOPOCTH M JaBIECHUS

HENPEPBIBHBI Ha TpaHUIlax cjoeB. Torna u3 ypaBHeHuH (4-5) MOKHO HAWUTH JTaBIICHUS U

CKOPOCTH B CJIOAX B 3aBHCUMOCTH OT CKOPOCTH BEILIECTBA HA HWKHEN TpaHULE
[CBanoBa, 2014]

Taxke Ha BepxHed rpanune ( " BBINOJHSCTCS KHHEMATHUCCKOE yCIIOBHE

CBOOOJTHOM MOBEPXHOCTH, COCTOSIIIEE B TOM, YTO YACTHUIIHI HE MOKUIAIOT TOBEPXHOCTH B

nporecce aBwkeHus (7):

dg* 0T .
Sor+U - W =0 (7)
L
S=uot0 (8)

rae S —uucno Ctpyxans,
t, - MacmTad BpeMEHHU.

AHanOrMYHO MOXKHO PAcCMOTPETh TIpaHully MOXO Kak BELIECTBEHHYIO H
HEMPOHUIIAEMYIO, T/I€ YacTHUIlbl BELIECTBA HE IMOKHJIAIOT MOBEPXHOCTh B MPOLECCE
sBoironiny. Toraa, MOACTaBIsAss CKOPOCTH B ypaBHEHHE CBOOOIHOW moBepxHocTH (7),
MO>KHO MOJIYYUTh YPABHEHHUE IBUXKEHUS [T JIFOOOW HEMTPOHUIIAEMOU TPaHUIIbI.

Takum 06pa3om, pasiarasi CKOPOCTH U JaBJIEHHS B PAJ 10 \/€ M CUUTAs FPAHHUIIBI
MEXIy CJIOSMHU BEIIECTBEHHbIMHU, MOXKHO TMOJYYUTh B HYJIEBOM NPUOJIMKECHUH
ypaBHEHUSI THEBHOM MOBEPXHOCTH (3 U MIOBEPXHOCTH (PyH/IaMEHTA (2 B 3aBUCUMOCTH OT

CKOPOCTH MOAbeMa MaHTuiiHoro auanupa &; Uy, Wy,

0% _ .1, Uy
axz P [hza_x_ W"] ©
552
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(h3)® 1

“= eyl N (S NS E
(h3)* + 2 (h)? ?3[ o) S ]

rae S = - yucio Ctpyxans,

Uglo
U - XapaKTePHBIN MacIITab CKOPOCTH BEIIECTBA JTUTOCHEPHI,
to - XapaKTEPHOE BPEMSI IIPOLIECCOB, i - BA3KOCTH CIIOEB,

p; — TUNIOTHOCTH CJIOEB.

3amanuM 1osie CKopocTeil 1 MOp(hOJIOTHIO TpaHUllbl £; B BUJIE:
D
Up=athkX,{,(X,t) = —y sh? kX — (h, + h3) + 5t (10)

rae k,a — XapakTepu3yloT MHTEHCHBHOCTh pa3[Bura: k — B LEHTpE CTPYKTYpHI, 4 —
BJIAJIA OT LEHTPA;
Y — MO3BOJISIET BapbUPOBATH (HOPMY IOJHUMAIOLIETOCS IIIOMA;

D — ckopocTh mogbeMa moma D = S %.
JlaHHOE T0JIe CKOPOCTEN KaueCTBEHHO JI0CTAaTOYHO XOPOIIO OTPaX KaeT OCHOBHBIE
O0COOCHHOCTH paccMaTpHBAaEMOr0 Kjacca JBHMIKSHHUM: MOIbeM acTeHOC(HEPHOTO IIIoMa,
pa3IBUT HAJl HUM U ONMYyCKaHHE BEIIECTBA HA JOCTATOUYHOM YAAJICHUU OT lLieHTpa. U3

pemerus cuctemsl (9-10) momydnm aj1st 10CTaTOYHO OONBIIHNX

t
{(, = —h3 — ay sh? kX + ah, In(ch kX) + a(D — hzak)g

h D
(Cs =B %lln(ch kX) + %ch 21X — (%) XZ] + ¢, (0) (11)

AHanmu3 TONYYCHHBIX BBIPAKCHHUM ITOKA3bIBACT, YTO CYIIECTBYET KPUTHYCCKAS
r1yOMHa MobeMa MaHTUHHOTO TuTioMa h,= 2y, Korja u3MeHsIeTCsl XapakTepHas dopma
cioeB nutochepsl. Ecaum h,> 2y, To cymiectByer mporub moBepxHOCTH (yHIAMEHTA B
IIEHTPE pa3JBUTa, YTO JCUCTBUTEIBHO MMEET MECTO B PACCMOTPEHHBIX 3ayrOBBIX

mopsix. Eciu ke h , < 2y (rimyOuHa mmoMa HeBelMKa) WM JK€ CKOPOCTh €T0 MoabeMa
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cymectBeHHa (D > h,ak), To BBITYKJIOCTH TOBEPXHOCTH ILIFOMa COOTBETCTBYET TOIBEM

noBepxHocTH ¢pyHnamenTa (Pucynok 2.8).

(3 X Z3 X

G
G

&

G

D>akh, h,>2y h,<2y

U,=th k X

Pucynok 2.8 — XapakrepHblii pa3pe3 cI0eB 3eMHON KOPbI 1 MAHTUHHOM TUTOChEphl HAZ
IO THUMAIOIITUMCS aCTEHOC(HEPHBIM JTUAITPOM 0€3 JIATepaTbHOTO OTPAHUYCHHSI IBHYKECHUS

Uj=a th kX.
B Tex cnywasx, korma Ha mnepudepun OacceilHa CYIIECTBYIOT YCIOBUS,
MPENSTCTBYIONINE CBOOOJHOMY pa3/BUTY JUTOCHEPHl PETUOHA, HAIIPUMEDP, BhI3BaHHbBIC
Kojun3uen ApaBuiicko-Adpukanckoir u EBpasuiickoll TUIMT, T0JIE CKOpPOCTEH Ha

HIKHEN MPaHMIE CJI0EB MOKHO MOJIEIUPOBATh B BUIE:
U th X
07 ch2x’

Jlyist Goubliiel HATJITHOCTH pe3ynbTaTa Kod(PQPUIMEHTH B MOJCIBHOW 3aaye
onyuieHsl. Toraa:

{1 = —sh*X — (hy + h3) (12)

h, 1
3 = _bhe +£X2—,81n(chX)+C(t)
2 ch?X 2
ah, 2-1) 12— 3h, [t (13)
L (= —hy ——=t—a(1—2hy)sh?X + a(1 — 2h,)(sh X) 1-2h2 exp —(— - sth)]
3 1—2h,\S

Tenepp yxe CyIIECTBYIOT JIB€ KpPUTHYECKHE TNIyOMHBI KPOBJIHM acTeHOC(hepHOTro

TOJTHSATHS, TIPU KOTOPBIX pa3pe3 CJI0eB Ka4eCTBEHHO MEHSET CBOIO CTpykTypy. [Ipu h;
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>2/3 B 1eHTpe CTPYKTyphl oOpasyercs mnporu6. I[lpm 1/2< h,<2/3 moBepXxHOCTH
¢dyHIaMeHTa BBINIOTAXKUBAETCA, a mpu N,<1/2 oTpaxaetr MOpQOIOTHIO TUTIOMA B IICHTPE
pa3iBura u oOpaszyeT BOTHYTOCTh (yHAameHTa Ha mepudepun OacceitHa. [Ipu sTom

IPOUCXOANT CKYYMBaHHE W HaJABUTooOpa3oBaHWe Ha mepudepuu cTpykryp (PucyHOk

2.9).

N
N
N

h,>2/3 1/2<h,<2/3 h,<1/2

U,= th kX / ch? kX
D=0

Pucynok 2.9 — XapakrepHsblil pa3pe3 ci10eB 3¢MHON KOpbl 1 MAaHTHIHOM JTUTOC(Eph! Hall
MOJTHUMAIOIIUMCSI aCTEHOC(EPHBIM JAUATUPOM C JIaTEPaTbHBIMU OTPAHUYCHUSMU /IS pa3BUra

[TepBriM THIIOM cKOpocTeli (10) MOKHO MOACTUPOBATH paHHUE CTAIWK Pa3BUTHS
CTPYKTYp, BTopbiM ThoM (12) — AnbOopanckoe, TuppeHckoe u Orelickoe Mops, a
take IlanHOHCKYIO BmaguHy. CMeHa peKMMa CBOJOBOTO IOAHATUS CTPYKTYpOH
TTyOOKOBOJHOM BITAJIMHBI TIOJTBEPKAACTCS ICIBIM PSJIOM T'€OJIOTHYECKHX (DaKTOpOB:
OCOOCHHOCTSIMH  pPEXKHMMa OCAJKOHAKOIUICHHS, CMCHOH HAaIpaBIICHUS IaJCOPEK,
sBOJIIOLIMEH Majeoryoun OaccerinoB u T.1 [Bbormanos, 1988; Tekronuka..., 1980;

3emHas kopa..., 1982; Cynuau-Konaparses u ap., 1980].
2.3. ®opMUPOBaHUE U IBOJTIONUS Fe0JIOTHYECKUX CTPYKTYP

Hust  oObsicHeHuss (OpMUPOBAHUS M DBOJIOLMHM TE€OJOTHYECKUX CTPYKTYP
HEOO0XOIMMO HCTIONIB30BaTh BCE UMEIOLINECS T€0JI0Oro-reopu3nyecKrue JaHHbIe, a TAaKKe

pe3yJIbTaThl MEXaHHKO-MAaTEMaTHYECKOro MojenupoBanus [Aptromkos, 1979, 1993;



62
Berenep, 1984; Kokc, Xapt, 1989; Koponorckuii u mp., 2006; Jlo6koBckuii, 1988;
JloOkoBckuit u ap., 2004; MscaukoB, Panee, 1980; CopoxtuH, Ymakos, 2002;
Tepkor, Illy6epr, 1985; Vmakos, [Namymxkun, 1979; Xaun, 1984, 2005]. Anamus
MOCTPOEHHBIX MOJEJNE M TOJYyYEHHBIX PEIICHUHA 3HAYUTEIbHO pPacIIUpseT
MpeICTaBICHUE 0 MeXaHU3Max (POPMHUPOBAHUS U IBOJIOLUU F€OJIOTUYECKUX CTPYKTYpP U
MO3BOJISIET JIENIaTh HOBBIE BBIBOJIbI, KOTOPBIE HE BCET/A JIETKO OOBICHSIOTCS T'€0JI0TaMHU.
OT0 pacuMpseT BO3MOXXHOCTH METOAAa MEXaHMKO-MaTEMaTUYECKOIO MOJEIUPOBAHUS
JUTOCQEPHBIX  MPOIECCOB W  JAaeT  JIONOJHUTEIbHBIE  HAJIEKHBIE  CpPENCTBA
NOATBEPKIAEHUSI THUIOTE3 U BBIBOJOB TI€OJOrOB U reopu3nkoB. OObsicHEHUE
(GOpMHpOBaHUS TEOJOTMYECKHX CTPYKTYp Ha TMOBEPXHOCTH 3€MIIM 3aBUCUT OT
Maciitaba paccMaTpUBaEMBbIX IIPOLIECCOB, a MEXaHUKO-MaTEMaTUIECKOE
MOJICJIMPOBAHUE HMEET CBOM OrPAHMYEHHUS BCJIEACTBUE AETAIBHOCTM M Maciurada
o0bekTa MosenupoBanus. Ecin paccmarpuBaTh 3eMHOM 11ap B LEJIOM U MOJEIUPOBATH
IIPOLIECCHI B SApPE, MAHTUH, KOHCOJIMIUPOBAHHOM KOPE M OCaJ0YHOM 4YEXJE, TO OYEHb
TPYJHO OJHOBPEMEHHO YJIOBUTH JeTald (DOPMUPOBAHUS CTPYKTYp M HMX JBUXKYILIHE
npouecchl. [lo3Tomy yacTo MojaenMpoBaHUE JUTOCPEPHBIX MPOLIECCOB BBIJIEISIETCS B
OTIEIbHYIO 3a7ady, a [pouecchl B acTeHochepe U HIKHEHM MaHTUU CIIyXaT
IPAHUYHBIMU YCJIOBUSIMH ISl PELICHUS] MOBEPXHOCTHBIX 3aj1ay. TakKe BaKHO, YTO
autocepHble MPOLECChl Pa3BUBAIOTCS Ha C(HEpUUYECKOM MNOBEPXHOCTH 3eMIId, U
TEKTOHHUKA JHUTOC(EPHBIX MIUT BO MHOIOM OINPEAENSIETCS HE TOJBKO TITyOMHHBIMU
MPOIIECCAMH B MaHTHUH, Pa3ABUTAIONIMMHU IUJITUTHI, HO U JIAT€PaIbHbIMU OTPAaHUYEHUSIMH,
KOr/Ia IJIMTHl CTANKUBAIOTCA U (DOPMHUPYIOT CIOXHYIO CHCTEMY TI€OJOTHMYECKHX
CTPYKTYp, ONPEIEISIONMX 30HY KOJUIM3UM JuTocpepHbix mauT. Tak CpeauzeMHoe
MOpE€  OTKPBIBAIOCH W  3aKpbIBAJOCh HEOJHOKPATHO  BCIEACTBUE  TEKTOHO-
MarMaTU4ecKOil aKkTUBHU3allMU, MOAbeMa KpyOHOMAcCIITaOHOr0O MaHTHUHHOrO IUTIOMAa U
pa3aBuUra IVIUT HaJ HUM, a 3aTEM IOCJIE UCUEPIIAHUsI SDHEPTUU IUIIOMA, 3aKPBITUSI OKeaHa
Teruc u cOmmkenus: TUTOCHEPHBIX TIMT B Anbnuiicko-I uMmanalickom mosice. SIBneHue
I'PaBUTAILIMOHHON HEYCTOMYMBOCTU HA MOBEPXHOCTHU INIOOAIBHOIO MaHTHUITHOTO TUTIOMA
OpOSIBIISIETCS B BUAE MOAbEMA OTIEIbHBIX MAHTUWHBIX IHAMHUPOB OO0JIEe MEIKOro

MacmTaba, OTBETCTBEHHBIX 3a (POPMUPOBAHME MOPCKUX BHAJAWH 3aMaHOTO CEKTOpa


https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%80%D0%BE%D1%85%D1%82%D0%B8%D0%BD,_%D0%9E%D0%BB%D0%B5%D0%B3_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
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Anpnuiicko-I'umanaiickoro nosca. ot BIIAJUHBI XapaKTEPU3YOTCS
MOCJICIOBATEIFHOCTHIO U CTAIMMHOCTHIO PA3BUTHSI, 1 MOKHO MPOCIIEAUTh, KaK YHEPTHUS
MOJHUMAIOUIETOCS ITIOMAa KOHIIEHTPUPYETCS B OTACNIBbHBIX BIAJUHAX U MUTPUPYET OT
nepudepun K IEHTPY, TJe MAKCUMYM aKTHBU3AINH pealn3yeTcs B DreickoM Mope. A
Kopcuka u CapiuHusi OTOABUTAIOTCS OT ATNIEHHUH BCIEACTBUE MOJAbEMa TUaIMpa Mol
TuppeHcKkuM MopeM.

B Orelickom Mope B paiioHe ByjikaHa CaHTOPUH pacIioIOKeHa camasi KpyIHasl B
CpeauzeMHOM MoOpe TOJIOKHUTENIbHAs TPaBUTAIIMOHHAS aHOMAJMs, YTO TOBOPUT O
OJIM30CTH K TOBEPXHOCTH PACIUIABIICHHOHN OoJiee Jerkoit acteHocdephl. Takxke BaKHBIM
MOKa3aTelieM aKTUBHOCTH IPOIIECCOB HA JHE DTEHCKOTO MOPS SBIISIOTCS MOCTOSHHO
OPOUCXOMSIINE TaM  3eMJICTPACEHHs.  AHANW3  AOUIEHTPOB  3€MIIETPSCEHUMN
CBUJICTEIILCTBYET 00 OCOOCHHO BBICOKOM CEMCMUYECKOM aKTUBHOCTH  30HBI,
npoxonsmen depe3 [lemonmonnecckuit momyoctpoB u octpoBa Kput u Pogoc, rae
HEOJHOKPAaTHO OTMEYAIHCh 3eMJICTPSICEHHs] cuiod B 9 OamoB. DTO XOpOIIO
OOBSCHACTCS HATMIHEM 3]1eCh 30HBI cyOaykiuu [[llapkos, CBanoBa, 1989]

B Oreiickom mMope, camasi KpymHasi 1o IO i U MHTEHCUBHAS TIOJIOKHUTEIIbHAS
TpaBUTAIMOHHAS AHOMAJIMS, TPAHUYUT CO CTOJIb JK€ KPYMHOW OTpuIarenbHoi. Ee
3HadyeHus, gocruraroniue +100 mrm u —120 mrn, mpumepHo B 2—3 pa3a 0oJibliie, YeM

B OCTaJIbHBIX paiioHax Cpeanzemuoro mops (Pucynok 2.10).

Pucynok 2.10 — Kapra anomanuii cuibl Tsokectdn CpeTu3eMHOMOPBS B H30CTATUYECKON PEAYKIINH.
[TonoxurenbHble aHOManuu (B Muyuturanax): 1 — ooneme 100, 2 — 50—100, 3 — 0—50;
orpunarensusie: 4 — 0—50, 5 — 50—100, 6 — 100—150, 7 — mensbine 150; 8 — BynkaHbI U ClebI
COBPEMEHHOT0 ByJKaHu3Ma [ AprembeB, 1975]
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Onyckanue aHa B DTEWCKOM MOpPE MPOTEKAET 0YeHb OYPHO, COMPOBOXKIAACH €r0
oOpymieHreM. IT0 HEOTHOKPATHO (UKCHPOBAJIOCH pa3phbiBaMHU TelerpagpHOro Kabdens,
MIPOJIOKEHHOTO0 MO JAHY OJredckoro Mops. Omnyckanue naHa Cpeau3eMHOro Mops
NOATBEP)KIAAETCS OypeHHMEM €  Hay4HO-UCCIENOBATENbCKOro cyaHa  «ljomap
Yemnenmpkep». I[log cnoem TiyOOKOBOJHBIX OCagKOB B HECKOJIBKHMX MeECTax
OOHapy>KE€Hbl  COJICHOCHBIE TOpPOAbI, OOpa30BaHHUE KOTOPHIX MPOUCXOAWIO B
MEJKOBOAHBIX YCIOBUSX, T. €. KOIJa INIyOOKOBOJHBIX BHaJguH B Cpeau3eMHOM Mope
ele He ObLIO.

Jpyroii mokas3aTeslb AaKTHUBHOCTH TMPOLIECCOB HA JHE OrEUCKOr0 MOpS —
MOCTOSIHHO TPOUCXOJSIINE TaM 3emieTpsaceHus. [IpakTuuecku Bce caMble CHIIbHbBIE
3eMJIETPSACEHUS] POU3OILIH 10 nepudepun Ireickoro dacceilHa — BIOJb MOOEPEKbs
Manonn Aszum, bankanckoro momyoctpoBa u Kpura. LleHTpanmpHas 4acte OTrerCcKOro
MODsI, XApaKTEPU3YIOIIASCS TIPaBUTALMOHHBIM MAaKCUMyMOM, B ILIEHTPE KOTOPOTO
pacniosioxkeH ByJikaH CaHTOpHH, JMIIEHA DJIULEHTPOB CHIBHBIX 3EMIICTPSICEHUI.
HabGnronaeTcs sBieHHEe, U3BECTHOE U B IPYTUX MECTAX: 3€MJICTPSICEHUS M BYJIKAHbI KaK
ObI u30eratoT Apyr apyra.

Hanuune r1i1yOOKOQOKYCHBIX 3€MIIETPACEHUN CBUICTENBCTBYET O BBICOKOM
TEKTOHMYECKOM MOJBMKHOCTH 3€MHBIX HEAp. 3HAUUTENbHbIE KOJIMYECTBA IIyOOKHUX
3eMJICTPACEHUN HM3BECTHBI JIMIIb B HEKOTOPBIX HaWOOJiee AKTUBHBIX 30HAX 3E€MHOTO
mapa — no oOpamieHuto Tuxoro okxeaHa m Ha [lamupe. DnuLEHTPHI TITyOOKHX
3eMJIETPACEHUN 00pa3yloT YETKO BBIPAXKEHHYIO 30HY, MpoTsruBarouryrocs u3 FOxxuoi
I'peunn Ha Kput u 3atrem moBopauyuBarollyr0 K MaioazuarckoMy MOIyocTpoBy. B
CEBEPHOM YacTu DreicKoro Mops riy0OKO(POKYCHBIX 3€MJIETPSICEHHI MOYTH HET.

AHaJIN3 SMULEHTPOB 3EMJIETPSICEHUIN CBUETEIBCTBYET O BHICOKOM CEMCMUYECKOM
aKTUBHOCTU OacceiiHa Orerlckoro Mopss U B OCOOCHHOCTHM CEWCMHMYECKOW 30HBI,
npoxozsen uepe3 [lenononnecckuii momyoctpoB u octpoBa Kput u Pomoc. 3nech

HEOJHOKPATHO OTMEUAIHCh 3eMiIeTpsiceHus cuiioi B 9 6amnos. (Pucynok 2.11).



olHpina

Pucynok 2.11 — Kapra snuneHTpoB riny0oKux (oIKopoBbIX) 3emierpsicenuit B 1901—1955 rr
(cBeTibie KpyxKH), B 1960—1964 rr. (TemubIe Kpyxku) ([Tapauk, 1965)

Ha Oonpmieir wact Orelickoro OacceilHa 3€MIIETPSACEHUS TaKOM CHIIBI
MIPOUCXOAAT He yaie, ueM oauH pa3 B 1000 ner. Ognako B paitone octpoBa Kput onu
ClTydaroTcsi MHOTO vamie — npumepHo pasz B 200 ner. (Pucynok 2.13). Dto xoporo

00BACHIETCS HATMIUEM 3CCh 30HbI CYGI[YKI_II/II/I.

oburyal

Pucynok 2.12 — BeposiTHast gacToTa 3eMiIeTpsceHui cutoit B 9 6amnos (PusHuueHKO U
1p.,1972). ludpsl — HHTEPBAT BpEMEHH MEKIY 3€MIIETPSICEHUIMHU
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Taxum o6pa3zom, Bce Cpean3eMHOMOPbhE U B OCOOEHHOCTH BOCTOYHAsSI €r0 YacTh,
BKJIIOYAroniasi 0acceilH Dreidckoro Mops, NPUHAIIEKHUT K YUCILY T'€OJOTMYECKHX 30H
3€MHOT0 111apa, /1€ aKTUBHOCTh TTTyOMHHBIX MPOLECCOB MAKCUMAJIbHAS.

B CpenuzeMHOMOpbE aKTHBHO IPOTEKAIOT TIEOJIOTHYECKHE  IPOLECCHI,
OpUBOJAIIME K TMpeoOpa3oBaHMIO 3€MHOM KOpbl. ['eoquHamuKka MposBIAETCS B
BO3HUKHOBEHUHU BBICOKOTOpPHBIX XpeOTOB, Takux, Kak Aubnel u  KaBkas, wu
OJHOBPEMEHHO B (OPMUPOBAHMU TIIYOOKOBOAHBIX BHaauH. Cpean3eMHOMOpbHE
XapaKkTepU3yeTcs  HEOOBbIYallHO  BBICOKOM  CEMCMHUYECKOM  aKTUBHOCTBIO U
pa3HO00pa3HON BYJIKaHMYECKOW JIEATeNbHOCThI0. MHOTHM paiioHaM Cpeln3eMHOMOPBS
U O0OpaMIIIOIIMM €ro TOPHBIM COOPYKEHHSIM CBOMCTBEH IOBBILIEHHBIN TEMIOBOM
IOTOK M3 HeAp 3€MJIM, YTO CBUIETENBCTBYET O BBICOKOW CTENEHU PAa30rpeBa 3€MHOMU
KOpbl. CKOPOCTh BEPTUKAIBHBIX JBMKEHUI 3€MHON KOPBI 37€Ch TaKK€ MaKCUMalbHas
(mo 10 mm B rox).

Taxke Ba)XHO OTMETHTb, YTO B THXOOKEaHCKOM Iosice Ha (POHE KOJUIU3HUU
JUTOCQEPHBIX IIUT MPOUCXOAUT OTOJIBUTAHUE OCTPOBHBIX AYT OT LIEHTPA JAENPECCUid
OKpaWHHBIX MOpEW, a o0Ias TEeHJASHLMS pPa3BUTUS PEruoHa TaKOBa, YTO TIPAaHUIIBI
Tuxoro okeana cOnauxarTcsi Ha (OHE pa3JBUra CpPeIUHHO-OKEAHHMYECKOro XpedTa B
Tuxom oxeane [Xaun, 1985]. I1pu 3ToM ATIaHTHYECKHI OKeaH pa3BUracTCs B IIEHTPE,
Y TPAaHUIIBl OKE€AHA TAKXKE YIAJSIFOTCS APYT OT Ipyra. 31€Ch BaXXHO, KAKOM U3 OKEAHOB —
ATnmanTnyecknid niavM TUXUH — MHTEHCHUBHEE PACKPBIBAETCA M KAaK BO3JECUCTBYET Ha
OKpY’KaroIline KOHTHHEHTAIbHBIC TUIMTHI HA JAHHOM 3Tare 3Bosiroinu 3emiu [Trubitsyn
et al, 2021].

Bce stu mporiecchl TECHO CBSI3aHBI M JOCTATOYHO CJIOKHBI, T€M OOJBIIHI
UHTEpEC U BAXKHOCTb NPUOOPETAIOT OTHAEIbHBbIE JOCTHXKEHUS U BO3MOXHOCTU IIO
OOBSCHEHUIO PA3JIMYHbIX 4YepT U dAPpPexToB mnpu (HOPMUPOBAHMH U HBOJIOIUHU
re0JIOTUYECKHUX CTPYKTYP.

BBIBOABI MEXaHMKO-MATEMAaTHYECKOTO MOJEIUPOBAaHUS O CMEHE pexXHuMa
noabeMa JUTochepsl PEeKUMOM (POPMUPOBAHUS JIETIPECCUU HAJ MOJAHUMAIOUIUMCS
MaHTUWHBIM JHAIUPOM MPU OJHOHANPABIEHHOCTH TaKOro IOABEMA XOPOIIO

OOBSACHSAIOT HEKOTOpbIE Teosiorudeckue (hakThl, KOTOpble (PUKCUPYIOTCS reosioraMu U
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BBI3BIBAIOT IOCTPOCHUE pa3nyHbIX runote3. Korna u mo xakoit npuuuHe popmMupyercs
0CaJI0UHbIN OacceliH, a Korjga CBOJAOBOE MOJHATUE UM OPOI'€H BO MHOTOM OOBSICHSIETCS
MEXaHUYECKMM TIOBEJCHHEM BeElIecTBa JUTOCHEphl M acTeHOoc(hephl B CIOMKHBIX
YCIOBUSIX  HANPSHXKEHHO-IE(OPMUPOBAHHOTO  COCTOSIHUSL  CpeAbl 30H  KOJUTM3UU
JUTOCQEPHBIX MIUT. MeXaHUKO-MaTeMaTUYECKOE MOJICTUPOBAHKE SIBIIIECTCS MOIIHBIM
(dbakTOopoM aHanM3a, U3yYEHHUs M PEIICHHs] MHOTHX reosiorudeckux mpoodiem. MeHHO
MEXaHUYECKUE JBWKEHHS SBISIOTCA 0a3ucOM Ui TEIJIOBBIX U TETPOJOTHMUYECKUX
po1ecCOB. MeXaHUYeCKue MPOLECCHI CIY’KAaT OCHOBOW I KOHBEKTUBHOI'O MEPEHOCA
TeImja B CIHOSIX 3€MJIM, Ha KOTOpPbIE HAaKIAJbIBAIOTCA TIE€OXUMHUYECKUE U
NETPOJIOTUYECKHE  Tpouecchl  mpeoOpa3zoBaHus  BemiecTBa. (OCHOBHBIE — YEPTHI
bopMHUpPOBaHUS U DBOJIOIMH T€OJOTHYECKUX CTPYKTYP B HYJIEBOM NMPUOTUKEHUN YaCTO
OOBSACHAIOTCS HMEHHO MEXaHWYECKMM IIOBEJICHHEM BeEllecTBa JHUTOChepbl U
acTeHoc(dephl.

Haiinensl kpuTHueckue mapamMeTpbl 3aJadd, MO3BOJIAIONIUE OINPEICTUTh 3TH
IpolLecChl Ha KOJMYECTBEHHOM YypoBHE. lloslydeHHblE pelIeHHs] JIOCTaTOYHO
€CTECTBEHHBI 17} XOpOILIO OOBSICHSIIOT MOBEJCHUE auTocdepbl npu
TEKTOHOMAarMaTU4e€CKOW aKTHUBU3alWH. J[eMCTBUTENBHO, CBOJIOBOE TMOJHSITHE HA
MOBEPXHOCTH 3eMIM 00pa3yeTcsi, €ClM acTeHOC(EPHBIN Tuanup MOMHSICA OJIU3KO K
noBepxHocTu. Mnm xe ecnu riyOokui auanvp o00JIaJaeT BBICOKOW JHEpPTrUe u
CKOPOCTBIO MOJbEMA, YTO JAET CHJIbHBIA HMIYJbC MOABEMY JIUTOCHEPHl, U OHA HE
YCIIEBAET pacTeybCsi B CTOPOHBI OT LIEHTpa akTuBH3auuu. [Ipu 3TOM Ha creayronmx
JTamax pa3BUTHs IMPoOLEcca BO3MOXKEH MPOPBIB JTUTOCHEPHl U M3IIHUAHHE 0a3albTOBBIX
Marm Ha MOBEPXHOCTh ¢ 00pa3oBaHMEM 0a3albTOBBIX IU1aTO. Ecnu ke Ha MOBEPXHOCTH
oOpa3yercsi JAempeccusi, TO 3TO MOXET OOBSICHATHCS TEM, UYTO IOABEM JAHANUpa
MPOUCXOAUIT MEIJIEHHO U JIOJTO ¢ OOJBIINX TIIyOHH, U JIMTOC(Eepa yCIeBaeT pacTeybCs
HaJ| HUM IIOCPEICTBOM MEXaHU3Ma paccesiHHOro cnpeaunra. Ilpomecc 3aBucuT OT
pPEOJIOTUM CJIOEB U COOTHOMICHHUS MEXIy (PU3NYEeCKHMMH IapaMeTpamMu BeEIIeCTBa -
MJIOTHOCTSIMU, BSI3KOCTBIO, TEIIJIOBBIMU XapaKTEPUCTUKAMM, TOJIIIIMHAMU CJIOEB, & TAKXKe

OT TI'PaHHUYHBIX YCJ'IOBI/Iﬁ 3aJa4H. BBI60p MOACIM OIpCACIACTCA OCTAJIbHOCTBIO
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UCCIIEIOBAaHUM M TEKTOHMYECKON PacCIOCHHOCTHIO NUTOCHEphl — KaKue UMEHHO CJIOU
paccMaTpUBaTh U MOJIEIIUPOBAT.
Ilomy4yeHHBIE M3 peLICHHs 3a1a4 MEXaHUKO-MaTEMaTUYECKOIO MOJEIUPOBAHMS
BBIBOJIbI XOPOILIO COTJIACYIOTCS ¢ UMEIOUIUMHUCS T€0JIOT0-Te0O(PU3NIECKUMHU TaHHBIMH O
(GOpMHUPOBAHMN M SBOJIOIUM TEOJOTUUYECKUX CTPYKTYp M JAIOT BO3MOYKHOCTb

AJOCTOBCPHOTI'O 00BSICHEHUS MHOTHX H3.6J'IIOI[8,€MI>IX IMpoLcCCOB U SIBIICHUM.
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2.4. BeIBOABI

Pa3paborana mMexaHMKO-MaTeMaTH4eckass MOJAeTb (POPMHUPOBAHUS U IBOJIOLUHU
re0JIOrMYECKUX CTPYKTYp HaJa MOJHMMAIOLUIMMCS MaHTHMMHBIM JIHAllupOM Ha OCHOBE
npuOIMKEeHHOro pemieHuss ypaBHeHuss HaBpbe — CTOKCa Uil BA3KOM HEC)KHMAEMOU
KHUJKOCTU U MIPUMEHEHUS] METOJIOB Pa3JI0kKEHHsI IO MAJIOMy ITapaMeTpy, CpaluBacMbIX
ACUMITOTHYECKUX DPA3JI0KEHHUH, MOCIEAOBATEIbHBIX MPUOIMKEHUN U NPUOIMKEHUS
TOHKOTO cj1os. [loydeHbl KpuTnyeckne mapaMeTpsl 3aa4t, CBSI3bIBAIOIINE ITTyOUHHYIO
reOJMHAMHUKY C OJBOJIIOLMEH penbeda NOBEPXHOCTU. MeXaHHKO-MaTeMaTHUECKOe
MOJICJIMPOBAHUE SBOJIOLUUU JUTOCPEPHl HAI IMOJHUMAIOIIMMCS aCTEHOCHEPHBIM
JMANTMPOM IOKAa3bIBAET, YTO MO MEPE €ro NoJAbeMa PH OJHOHAINIPABICHHOM JBUKEHUU
Ha JIHEBHOM MOBEPXHOCTH (pOpMHpYyeTCs CHavajla CTPYKTypa CBOJOBOTO IMOJHATHSA, a
3aTreM — TIiayOokas Jenpeccus. AHAIU3 TMOJYyYEHHBIX PEIIEHUN [ JABUKEHUS
NIOBEPXHOCTHBIX I'PaHUL] IIPU [TOABEME MAHTUHHOTO JUAIMpa JAET BO3MOKHOCTh HAWTH
KPUTHUYECKHE MTapaMeTphl 3a/1a4 U CEJIaTh CIEAYIOIINE BBIBOBI:

1). CrpykTypa CBOJOBOTO HOTHATHS (OPMHUPYETCSA, €CIIM TIIyOWHA auarupa
HEBEJIMKA WJIK CKOPOCTh €r0 MOABbEMA CYILIECTBEHHA.

2). CTpykTypa OcCaJ04HOro OacceiiHa (OpMHUpPYETCS, €CIM TUaAlUp HaXOJHUTCS
JIOCTATOYHO ITYyOOKO MJIM €CIIM OH TIOJHUMAETCsI MEJIJICHHO.

3). Ecnim nHa mnepudepunm OacceitHa CYIIECTBYIOT YCIIOBHS, 3HAYMTEIBHO
NPENSATCTBYIOUIME Pa3[BUTY, TO T'PAHUIIBI CIOEB MUMEIOT 00Jiee CIOXHYIO CTPYKTYDPY,
OINPEAENSIEMYI0 COOTHOIIEHUEM NapaMeTPOB 3a1a4H.

Mopenb MOXKET TakKe NPUMEHSThCSA ISl CTPYKTYp pa3HOro macirada, Koraa

pa3Mep CTPYKTYphI MO JIATEPATU 3HAYUTEIBHO NPEBBIIIAET TOJIIUHBI CIOEB.

Bropoe 3amuiaemoe noJio;keHue.

[TpennoxeHa MexaHMKO-MaTeMaTHuecKass MoJelb (OPMUPOBAHUS M HBOJIOLUU
reOJIOTMYECKUX CTPYKTYP HaJ NOJHUMAIOIIMMCSA MAHTUMHBIM AUAIIMPOM HA OCHOBE
npuoIMKEeHHOro pemieHust ypaBHeHus: HaBbe — Crokca i BSI3KOM HeECKUMaeMOU
JKUJKOCTU U NIPUMEHEHUSA METOJIOB PA3JIOKEHUs 10 MajJoMy IIapaMeTpy CpallliBaeMbIX

ACHUMIITOTHYCCKHX paSHOXCHHﬁ, MOCJICA0BATCIIbHBIX HpH6JIPI)K€HHﬁ n HpI/I6J'II/I}KCHI/I}I
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TOHKOTO CJ0sI. Y CTaHOBJIEHO, YTO 10 MEPE MO IbeMa Aranupa Ha JHEBHOW MOBEPXHOCTH
dbopmupyeTcss CHaudajga CTPYKTypa CBOJIOBOTO TOJHSATHSA, a 3aTeM — TIIyOoKas
nenpeccusi. HaliieHbl KpuUTHYECKHE TapameTpbl 3aJaud, OINpEAeISIoNre AUHAMUKY

TCOJIOTMYICCKUX CTPYKTYP Ha Pa3HBIX 3TAllaX Pa3BUTUA.
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I'JIABA 3. TEOJUHAMHUKA JINTOC®EPBI KABKA3CKOI'O
PETHMOHA Y PEHIEHUE OBPATHOM 3AIAYU TEOJJUHAMUKH.

[TpoGiiema ¢opMHUpOBaHUS M SBOJIOIUU TE€OJOTHUUECKUX CTPYKTYP SIBISETCS
OJIHOW M3 BaXKHEHIUX B TEKTOHUKE U reoruHaMuKe. CBsI3b MOBEPXHOCTHBIX CTPYKTYP C
INIyOMHHBIMUA JBIDKCHHSMU B JIMTOcepe U acTeHocdepe Bcerjaa ocTtaeTcss B IICHTPE
HCCIIeIOBAHUM T'€0JI0TOB U re0(hU3UKOB.

JIBmxeHue acTeHoc(hephl OTPAkKAETCS B IOBEPXHOCTHBIX T€OPU3NUSCKHUX MOIAX -
r€OTEPMUYECKOM, TPABUTAIIMOHHOM, 3JIEKTPOMArHUTHOM. Hanmuuue pacruiaBiIeHHBIX
acTeHOC(EepHBIX MacC TMOJATBEPKIACTCS CEUCMUYECKUMHU JaHHBIMU, B TOM YHCIIE
ceiicMoToMorpadueil.

JIBM>KEHUE THEBHOUM MOBEPXHOCTH HAJl OJHUMAOIIMMCS MAaHTUWHBIM JUATTUPOM
(buUKCHUpyeTCs CMEHOM PEXXHMOB OCAIKOHAKOIUICHHUSI U CTPOCHUEM OCAJ0YHOIr0 YexJia.
[logbem nuanupa oTpaxkaeTrcs B peibede THEBHOW IMOBEPXHOCTH, CTPOCHUU
dbynnamenTa u Gopme rpanui; Moxo u Konpana.

Pazpabotano peiieHre oOpaTHOW 3aJayd TEOAMHAMUKHU MPSIMBIM METOOM.
Pemena mepBast oOparHas 3ajava T€OJJMHAMUKH — BOCCTAHOBJICHUE TOJIEH CKOPOCTEH,
JABJICHU W HampshkeHUM Ha rayOuHe JuTochepbl MO HMMEIOMUMCS JIaHHBIM O
CKOPOCTSAX Ha JHEBHOM moBepxHocTu. [locTaBieHa u perieHa BTopas oOpaTHas 3amada
reOJJMHAMUKH — OTIpe/IeIICHUE JBMKEHUS TPaHUI] Ha TTyOruHEe TUTOCQEPHI M0 3aJaHHBIM
JIBV>KCHUSIM THEBHOM MOBEpXHOCTH. [loydeHHbIe pelieHs] MOTYT UCTI0JIb30BaThCS IS
aHanM3a TIIYOMHHBIX TE€OJAMHAMHUYECKUX MPOOJIEeM, a COBMECTHO C TeOTEePMHUYECKUM
MOJICTUPOBaHUEM, T'€0JIOr0-Te0(hU3NYECKUMU METOJaMU U ceicMOTOMOrpadued MOryT
CIIY)KUTh HAJEKHBIM alMapaTtoM W3y4eHUs TJIyOMHHON T'e€OoJAMHAMUKU B CBS3U C
(GbopMHUPOBAHUEM U SBOIOIMEH T€OJIOTUUECKHUX CTPYKTYP.

3anaua paccmarpuBaeTcs Ha npuMepe KaBka3ckoro peruona.
3.1. CeiicmuunocTh KaBKka3ckoro peruona

KaBka3ckuii permoH sBJISETCS CIOKHOU BBICOKOHAMPSIKEHHON M€OJUHAMUYECKON

CTPYKTYPOHM, XapaKTEPU3YIOIIEUCS TMOBBIIMIEHHBIM TEIUIOBBIM MOTOKOM, BBICOKOM
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CEMICMUYHOCTBIO, MAarMaTU3MOM M BYJIKaHU3MOM. |'eonnHamuka KaBka3ckoro permona
ompexensercs koum3ueil EBpasuiickoit 1 ApaBHIICKONM JTUTOCHEPHBIX IUIUT, a TaKKe
CIIOKHOH HCTOpHEH pa3BuTus Albnuiicko-I'mManaiickoro mosica [[oHuapoB u ap..
2015; MuroxoB u ap., 2015; Svalova et.al., 2019; Ynomos u np., 2007], (Pucynku 3.1,
3.2).

CeiicMuyHOCTb Poccuu 1 conpepenbHbIX TEPPUTOPUIA

OCH KOMBEPreHTHBIX CEHCMOAKTHBHBIX CTRYKTYP -
= 30HbI CyBRYKLMH (MOTPYIKEHHA NNNT) 1 X PEMKTSI 0 400 km
R

@@ 070 @ 71-300 @ 301-700 Ha KOHTHHeHTe

R

U 2 a A & £ > s i A
ol 0 5 : ! DSy 3
Ouaru semnerpscensii AL BN ! K ‘ 33
PaSTMAHbIX MaTHHTYE W i s%. \
rnyBuHa runouenTpos s ) = TpanmusI nuTOCEPHBIX NAMT MHA, - Vinpo-Ascr-
(km) & R e panwiickan nnuTa
T -
¥ :
(& .5 TR

© Ynomos B.WU. CeiicmiyrocTs // HaunonansHelii atnac Poccuu. Tom 2. Mpupopa. Skonorus. 2004. C. 56-57.

Pucynok 3.1 — Kapra ceiicmuunoctu Poccun u conpenenbHbIX Tepputopuil [HaronansHbIi
atimac Poccun (YaomoB), 2004]
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Pucynok 3.2 — Celicmuunocts KaBkasa u ¢pparmentsl kapr OCP-97 — o61iero ceficMuueckoro
panionupoBanus Poccuiickon ®@enepanuu.


http://seismos-u.ifz.ru/personal/seismic-big.htm
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Ha pucynke 3.2 kapra CEWCMHYHOCTH, OJJUTUIICAMHA H300paXEHbI OYard
semuteTpsicenuid ¢ M=6.8 u Goisee, kpykkamu — oT M=6.7 mo M=3.5. Ha kaprax OCP-
97(A, B, C) nokazaHbl 30HBI pa3HOM CEHCMHUYECKOW WHTEHCHUBHOCTU (B Oaynax), B
npejenax KOTOPhIX J0MyCKaeTcs MpeBbIIeHne ceiicmuueckoro 3¢dexra B Teuenue 50-
JIETHUX MHTEPBAJIOB BPEMEHH C pa3iaudHoi BepositHOcThio — 10%, 5% u 1%,

COOTBETCTBEHHO [Y10MOB 1 Jp., 2007]
3.2. Teonnnamuka KaBka3ckoro peruona

C Toukm 3pCHHUA FHYGHHHOﬁ reoanHaMuKn KaBka3s BXOOUT B OIHY U3 HanoOoIee
AKTHUBHBIX 30H KOJIJIM3HWHU JII/ITOC(l)epHBIX IUINT, XapaKTCPUIYIOINXCSA 3HAYUTCIbHBIMHA

CKOPOCTSIMU TOPU30HTATIBHBIX U BEPTUKATBHBIX JBIKeHM (PucyHok 3.3).

Pucynok 3.3 — I'eonnnamuka KaBkasckoro pernona. UepHbIMU CTpelIKaMH yYKa3aHO
HarpaBJIeHUE NEPEMEIICHUS PA3IUYHBIX CTPYKTYp, Oenbimu — peakius Ckudceko—TypaHckoit
1aT(OopMBbl Ha CKUMAIOLINE YCUIIHS CO CTOPOHBI ApaBUICKOM TUTOCHEPHON IIUTHI (KpyHAs

cTpelnika) U anbuiickux cTpykTyp Mpan—Kaskaz—Anatonuiickoro peruona. [Ipodunu (momocsr): 1 —
Kunp—Kagka3s, npotsokennocts 1870 km; 2 —AHaroms—ms0ype, 2270 kxm: 3 — Dns0ypc—Typan, 1520
kM; 4 — Kpeiv—Komnetaar, 2500 km; 5 — FOxkubrit Tsab-111anb, 2520 kM. OK0I0 HEKOTOPBIX M3 0YaroB
MIPOCTABJICHBI IAThl X TPOSIBIICHHS. YEpPHBIM [IBETOM 3aKpallleHbl OYaru 3eMIICTPSICEHHH,
npowusoreanmx mosske 1900 r. [Viomos u ap., 2007]

[Tonme ckopocteii CeBepHoro KaBkaza xapakTepuszyeTrcsi TOPHU30HTAIbHBIM

CMEIIEHUEM B CEBEPO-BOCTOYHOM HAINpPaBICHUH CO CKOPOCThIO 26—28 wmM/ro.
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OTHOCUTENBHO HEMOABIXKHON EBpasum BbISBICHO 00IIee C)XKaThue pPETrHoHa Co
CKOpPOCTBIO 1-2 MM/T0J], KOTOpOE SBIIAECTCS UCTOYHHUKOM COBPEMEHHOMN Ie0JIOTUYECKOM
U CeHCMHUYECKOW aKTUBHOCTM B morpannyHoil oOnactu Kaskaza u Boctouno-
EBponeiickoit murarGopmsl.

CoBpeMeHHble  BepTuKalbHble aBukeHUs: CeBepo-KaBka3ckoro pervona
XapaKTepU3ylTcs: HEOONBbIIMMH BEPTUKAIBHBIMU  JIBIDKCHUSIMH 2.5 MM/TOA B
paBHUHHON yacTu OceTuu, HauOONBIIUMU ISl PETHOHA CKOPOCTSAMH HOIbeMa TOpsIKa
3.5-4.5 mm/rog B ropHoil yactu CeBepHoro KaBkaza u yMepeHHBIM YCTOWYUBBIM
nogseMoM 2.9 MM/TOJ B CEBEpHOH YacTH CeBepHOTo ckjioHa bombmoro Kaskasa
[MutrokoB u 1p., 2015].

CornacHO reolMHaMUYEKUM IpencTaBiIeHusIM, Ha MecTe bonbmoro Kaskaza 35
MJTH JIET Ha3aJ CyHIECTBOBaJ IIyOOKOBOAHBIN OacceiiH mupunoit okono 200 kM. IIpu
MOCTENIEHHOM 3aKpBITUU €ro 0opTa COMMKAIUCh 10 MOJHOTO CTOJKHOBEHUsS okoiyio 11
MJIH JIET Ha3aJ, IOCJIE YEro PEruoH CTAJl UCIIBIThIBaTh NOCTOSHHOE BO3AbIMaHue. [Ipu
CKaTHH BEIIECTBO JIUTOC(HEPHI 00pa30BaIo TOPHBIN MOSIC C TOMTMHOW KOpbI 45-50 kM 1
tonmuHOW Jurtocdepsl 10 250 kM. B mambneitmem 5-10 muH ser Haszan Bombinoit
KaBka3z ctan ObICTpO MOJAHUMATHCS, @ HA €r0 OCU BO3HUKIIU BYyJIKaHbl Dnb0pyc, Kazoek
u nip. [Xaun, JTomuze, 2005].

Bunumo, 3TO0 CBfi3aHO € TNOXBEMOM acTeHOc(hephl BCIEACTBUE CXKATUA U
IPABUTALMOHHONW HEYCTOMYMBOCTU. CHTyallMl0 MOXHO CpPaBHHTb C Pa3BUTHUEM
3ayroBOr0 CHPEAWHra, KOTJa TOpsYMH MAaHTUWHBIM JUAnup IPOPBIBAETCS CKBO3b
autocdepy K 3eMHOM MOBepxHOCTH u (opMmupyer 3amyroBbiii Oacceitn [Illapkos,
Caanona, 1989].

B cTpykTrypy AJBNMIICKOTO IM0SicA BXOAST OTHAEIbHBIE MOPCKHE BIIAJWHBI,
ocaJlouHble OaccelHbl U TOpHbIe oOpa3zoBaHus. Haj nmogHUMaromuMucs MaHTUHHBIMU
IUanvpaMyd Ha 3€MHOM MOBEPXHOCTH MOTYT (POPMHUPOBATHCS CTPYKTYpPHI CBOJOBOTO
HOJIHATHUS, OCaJOYHOr0 OacceiiHa WM W3NUsAHUSA 0a3ajJbTOB B 3aBUCMMOCTU OT CTAaIUU
NoJAbEeMa JAMaNUpa M €ro 3HepreTuku. llpu 3TOM MexXIy OTAENbHBIMU JHalupaMu
(bopMUPYIOTCS 30HBI CXKaTHs, BeAyllIHe K TOPOOOPa30BAHUIO U YTONIIEHUIO KOpbl. Tak

BIQJIMHBI 3alaHOTO cekTopa Aubnuiicko-I'umanaiickoro mosica (AnbOopaHckas,
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baneapckas, Tuppenckas, Jlurypuiickas, llanHonckas, Monudeckas, Uepnoe mope,
[Tpukacnuiickas, Cpeane- u FOxHo- Kacnimiickast) MOKHO CBSI3aTh € TOJHUMAIOUIUMUCS
MaHTUIHBIMU quanupamu, a KaBka3 He TOJIBKO ¢ 30HOM KOJUIM3UM JIMTOCEPHBIX IUIUT,
HO U C 30HON CTOJKHOBEHHMSI MMOTOKOB JUTOC(HEPHI OT ABYX MAHTHHHBIX JUATTUPOB MO
BnaguHamu Yepnoro u Kacnuiickoro mopei.

CrnoxHoe HampsbkeHHO-IeopMupoBaHHOe cocTtosiHue JuTocdeprl KaBkasa
BBIPAXKAETCA B HAJIMYMM PA3JIOMOB, TPEIIMHOBATOCTH NOPOJ, IPOSBICHUNA MarMaTu3Ma
U BYJKaHM3Ma, BBICOKOM CEMCMHYHOCTH, IOBBIIICHHOIO TEIUIOBOIO IIOTOKA,
TUAPOTEPMAIBHON aKTUBHOCTH, a TAKKE€ MOATBEP/KIACTCS JAHHBIMHA CEMCMOPA3BEIKHA U
ceiicmoromorpaduu (Pucynok 3.4; 3.5).

200° 240° 280" 320° 0° 40° 80° 120° 160°
| . s B B . . ——

60()

_30“

-60"

Pucynok 3.4 — CeiicmoTomorpadust T1aTepaibHBIX HEOAHOPOTHOCTEH JTUTOCHEPHON MAHTHH TTO]T
KOHTHHEHTaMHU. [okazaHbl MONOKUTENbHBIE U OTPUIIATENbHBIE OTKIOHEHUS! CKOPOCTH MONEPEYHBIX
BosiH. (OK.Iloynuue). MakcumanbHble CKOPOCTH MPUYPOUEHBI K IPEBHUM SpaM KPaTOHOB.
KaBkazckoMy perioHy COOTBETCTBYIOT MUHUMaIbHBIE ckopocTu [XauH, Jlomuse, 2005]
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The Upper The stream The river of GRP Unal Dzhimi
Zgid Khod Ardon Arkhon bridge

Pucynok 3.5 — [Ipoduibe Mukpoceiicmuueckoro 3ouaupoanus KaBkasa 1o riryounst 60 kM.
dukcupyeTcs pa3ymIOTHEHHOE TeNOo 10 rryouHsl Moxo u riryoxe. [TokazaHbl IOJI0XKHUTEIbHbIC

(TeMHBI€) U OTpHUIATENIbHBIE (CBETIIbIC) OTKIOHEHHUS CKOPOCTH MOMEPEYHBIX BOJIH [PoroxuH u ap.,
2013, 2015]

3.3. 'eorepmus KaBka3zckoro permona

3HaueHWe  IUIOTHOCTH  TEIUIOBOTO  TOTOKA  SIBISIETCA  [OKa3aTesieM
reOMHAMMYECKON AaKTUBHOCTH CTPYKTYp JuTocdepbl. CpaBHEHHE IUIOTHOCTH
TEIJIOBOTO MOTOKA C MOIIHOCTHIO 3€MHOM KOPBI 1a€T HEOJHO3HAYHBIE pe3yabTaThl. Jis
OTJEJIbHBIX OJIOKOB KOPBI CYIIECTBYET IpsiMasi CBA3b ITUX MApaMETPOB, ISl APYTUX Ke
— oOparHnas. [lox npsiMoii cBsI3bIO 3/1€Ch MOAPA3yMEBAETCS TOHKAsl KOpa HaJ BBICOKUM
TEIJIOBBIM TTOTOKOM M YTOJIIEHHAS] KOpa HAaJl HU3KUM TTTyOWHHBIM TEIJIOBBIM MOTOKOM,
YTO BCTpEYAEeTCs 4Yalme M MPEACTABISIETCS  JIOCTaTOYHO €CTECTBEHHBIM U
o0ocHOBaHHBIM. [IpuMepom 00paTHOM CBS3M MOXKET ObITh KOTJIOBUHA YepHOTO MOps C
TOHKOM 3€MHOU KOpOW. B 3TON CTpyKType OTMEUarOTCs HU3KUE 3HAYEHUS TEIJIOBOIO
noroxa (30—40 mMBt/M %) mpu maioii MomHOCTH 3eMHO# kopsl [The Global Heat Flow

Database...]. Cutyanus ¢ BBICOKUM TCIUIOBBIM ITOTOKOM HAOJIOMAaeTCs B HEKOTOPBIX
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OpOTEHHBIX O00JaCTSIX C MOIIHOM 3eMHOM KOpo#, Hampumep, B [umanasx,
MeraHTUKIMHOpUHU bobmoro Kaskasa u ap. (Pucynku 3.6;3.7).

Kagskasckui peruoH XapaKTepHU3yeTcs CJI0KHBIM u CHJIBHO
muddepeHIIMPOBAaHHBIM  TETUIOBBIM  ToJieM. [lOHM)KEHHBIE TOTOKH COOTBETCTBYIOT
IPEATOPHBIM M MEXIOPHBIM IpOrudaM, MOBBIINICHHBIE CKIaAdaTbiM 30HaM. CpenHee
3HAYCHHE TEIUIOBOTO [OTOKA I CKiagdaToii obaactu KaBkasa cocraBisier 78 MBT/M.
Xapaktep TemoBoro Tmosii KaBKa3CcKOro permoHa XOpoIlIo KOppeIupyeTrcs ¢
OCOOEHHOCTSIMU €r0 T€O0JOTHYECKOTO CTPOCHHMS U HWCTOPUM Pa3BUTHUA. 30HBI
CKJIQIKOOOpa30BaHUsl M TPOSBICHUS MOJIOJOTO BYJIKAaHW3Ma BBIIETSIOTCS BBICOKUMU
TEIUIOBBIMH TOTOKaMU. [IpeAropHBIM W MEXTOpPHBIM MPOTrHOaM COOTBETCTBYIOT B
OCHOBHOM HM3KHE TeIUIOBbIe MMOTOKH [Xyropckoit u nap., 2022]. B mnporudax
3HAYUTENbHOE BIMSHUE Ha XapaKTep TEIUIOBOTO MOJIsi OKa3bIBAET CTPOSCHUE 0CATOUHOTO

yexJa ¥ cTpykTypa gpynaamenta (Pucynku 3.6; 3.7; 3.8).
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Pucynok 3.6 — Kapra temmoBoro nmotoka Ceeproro Kaskaza. M 1: 5 000 000 [Mowuceenko. Herpos.
1993]. 1 — cTanuuu onpeeaeHus TEIUIOBOrO MOTOKA: a — EAMHUYHBIC, O — IPYIIOBbIC; 2 — U30JTMHUN
TEIIOBOTO MTOTOKa, MBT/M%: a — JIOCTOBEPHBIE, O — MpeAronaraemMbie; 3 — TpaHUIIBI CTPYKTYP; 4 —
peruoHanbHbIe pa3nombl; 5 — TeIpHBIAY3CKas IIOBHAS 30HA; 6 — HAJABHUTH; 7 — ByJIKaH Dib0pyc; 8 —
3HAYCHHSI TEIIOBOTO MOTOKA, MBT/M?.
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Pucynok 3.7 — Ceiicmuueckuii pa3pes 3eMHoit kopbl [Ipuansopychs [Monceenko. Herpos. 1993]
1 — rpanuIbI pa3aena B 3eMHOM KOPE; 2 — 30HBI HAPYIICHHUH 10 CEHCMHYECKUM JTAaHHBIM; 3 — CIIOH
YAaCTUYHOTO TJIABJICHUS; 4 — TETJIOBOM MOTOK; S — H30TEPMBI.

= = 2 =

Pucynok 3.8 — Kapra temoBoro notoka Kaska3sckoro perunona [llleBuenko, Pe3anos,1982]. 1—2 —
W30JIMHUU TETUIOBOTO MOTOKA, MKKaj/cM3 * ¢: 1 — ycTaHOBIEHHBIE, 2 — MPUOIU3UTENbHbBIE, 3 —
npenrnoaraemple; 4 — OTJeNbHBIC MYHKTHI OMPEIeICHHs BETMYMHBI TETIOBOTO MOTOKA.
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3.4. Pemienue o0paTHO 32124 re0JMHAMUKHU

OcoObIii HHTEpEC MPEACTABISICT pelieHne 00paTHOM 3a/1aul T€OJMHAMUKH, KOT1a
10 Te0JIOrO-TeOPH3NICCKUM JaHHBIM Ha IOBEPXHOCTH YyJAaeTCs IPOTHO3HPOBATH
JBIDKEHUE BEIIECTBA Ha TIIyOHWHE.

CyImiecTByeT JBa CTaHJAPTHBIX METOJA PEIICHUS OOpaTHBIX 3aJad — METOJ
peryaspu3anuy, KOIJia Ha IapaMeTpbl PEIICHHS HAKJIAJIbIBAIOTCS JIOMOJHUTCIbHBIC
OTpPaHUYCHHMsI, U METOJI MOI00pa, Korja oOpaTHas 3a/1ada periacTcsi METOJOM PEIICHUS
MHOTHX IPSAMBIX 3a/1a4.

Ha ocHOBe mCmonb30BaHUS aCHMITOTHYECKHX METOJMIOB TIpejiaraeTcs MpsMOM
METO/ pemnieHus oOpaTHOW 3a7a4yd T€OJAMHAMHKH, KOT/Aa HCIIOJIh30BAHUE HAJCHKHBIX
reoJIoro-reo(pu3M4ecKuX JIaHHBIX M CKOPOCTEH Ha TMOBEPXHOCTH JAa€T BO3MOKHOCTH
OJTHO3HAYHO MPOTHO3WPOBATH JBIKCHUE BEICCTBA U PACIIPEACIICHHE HANPsDKCHUH Ha
rIIyOuHEe JTUTOC(hEPHI.

Hcnonb3ys ypaBHEHHE HEPa3pbIBHOCTH W TNPUONMKEHHOE ypaBHeHue Hasbe-
Crtokca mjad AOCTAaTOYHO MEIJICHHBIX IBMKCHHI B TOHKOM CJIO€ H 3ajaBasl II0JIC
ckopocreir U*,W* Ha BepxHEll TpaHWIlE MOJCITMPOBAHUS ¢  MOXKHO HaWTH

pacnpenenieHue CKOpOCTEN U TaBJICHHH B CIIOE:

P=p("—2) (14)
p 0¢
— * - -2 *_Z 2
U=U et © ) (15)
. our p [0%¢*1 | . (0¢ 2 . )
W=Wt o & =Dt on|axez© — 2 +(55) @2 (16)

[To M3BECTHBIM CKOPOCTSIM HA MOBEPXHOCTHU IMOJYYEHbI CKOPOCTH U JIaBJIECHUS HA
[IyOWHE, 4YTO ONpEeAeIsIeT MoJisl HanpshKeHu B cioe. [lonmyueHHoe penieHue siBaseTcs
peleHreM TiepBOM O0paTHOM 3aJaud TE€OJMHAMUKM — HAXOXJIECHHUE CKOPOCTEH,
JABJICHUW W HaIpPsHKEHUHN BEIECTBAa HA TTYOWMHE MO M3BECTHBIM CKOPOCTSIM JBUIKCHUS

JTHEBHOU IOBEPXHOCTHU.
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Ha BerHeﬁ rpanune AJOJDKHO TaKiKC BBIIOJIHATBCA KHHCMATHYCCKOC YCIIOBHC
CBO6OI[HOI>1 IMOBCPXHOCTH, O3HAYAIOIICC, YTO TOYKH IMOBCPXHOCTH HC IMOKHWAAIOT €C B

IMpoHecCCC NBUIKCHUA:

Sac*+U*ag* W*=0 17
ot 0X B A7)
S = L 18

=Wt (18)

rae S —yucno Crpyxais.
t, - XxapakTepHbIil MacIITad BpEMEHH.
AHQJIOTUYHO MOXHO PACCMOTPETh HWXKHIOK TPAHUIy MOJEIHPOBAHUS KakK
MOBEPXHOCTh, TOYKM KOTOPOM OCTAalOTCSI HAa HEW B Ipolecce 3BOJIIOLUU (YCIOBHE
HerpoTekanus). Torma, MOACTaBIsAss CKOPOCTH, MOJIYy4Yae€M YpAaBHEHUE JBUKEHUS

HUKHEHN TPaHUIIBI G,

sac* W*+U*ac*(* )
ot ax & %
p ac* ac* . , aZC* 1 . 5 (ac*)z . ]
+2au X 3K (¢" —¢.) ax23(§ ) X (6" —¢.)

=0 (19)

JlaHHOE ypaBHEHUE TPEACTABIACT COOOM MpsiMoe pelieHue OOpaTHOM 3ajayd,
Korja penbed JHEBHOM MOBEPXHOCTH M CKOPOCTH Ha HEW OMPENeNsiOT JBUKEHUE
[NIyOMHHBIX TpaHUll. AHAJOTMYHOE YpPAaBHEHHUE MOXKET OBITh HAMHMCAHO ISl JIFOOOM
BEIIIECTBEHHOW TI'paHUIIbl Ha TIyOHMHE, Yyepe3 KOTOPYI0 OTCYTCTBYET MOTOK BEIECTBA.
JlanHOe pelieHue SBISETCS PEIICHHEM BTOpPOM OOpaTHOW 3aJaud TEOJUHAMUKH —
OTpEeNIeJICHUE JIBMOKCHUS TpaHUIlbl Ha TJIyOMHE TI0 M3BECTHBIM CKOPOCTSIM

ITOBCPXHOCTHBIX I[BPDKCHPIﬁ.
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Takum 00pa3om, 3a7aBasi JBUKEHUE JTHEBHON OBEPXHOCTH, MOJIYy4aeM CKOPOCTH,
JIaBJICHUS, HANpsOHKEHUS BEIECTBA HAa TNyOWHE M ypaBHEHUE JBIDKEHUS TITyOMHHBIX
I'PaHULL.
Hekotopble BBIBOABI O CTPYKType INIyOMHHBIX JBHKEHUW [0 HW3BECTHBIM
CKOPOCTSIM U penbedy IOBEPXHOCTH MOKHO CHAENaTh, AHAIM3UPYS pa3IUyuHbIe

re0JIOTUYECKHUE CTPYKTYPhI 1 OOCTAaHOBKU U BO3MO>KHBIE TTOBEPXHOCTHBIE CKOPOCTH.
3amauya 1. Ocanounblii 0acceilH B YCIOBUSX PACTSIKEHUS.

I[HGBHEUI IIOBCPXHOCTD ABJISICTCA BOFHyTOﬁ, T.C.

o’ >0 20
aXZ " ( )
SgnU* =SgnX (21)

AHanu3 penieHus mokaseiBaet, uyro U pacrer ¢ riyOuHoi u ¢ grad ¢ .

W cooTBETCTBYET BOCXOAIEMY IOTOKY Ha IIyOUHE.
3agaua 2. OcagouHblii 6acCeiH B YCIIOBUAX CXKATHSI.

JIHEBHAsI MOBEPXHOCTH SIBJISIETCSA BOTHYTOM, T.€.

0%¢*
0X?2

> 0. (22)

SgnU* = —SgnX (23)

Ananus PCUICHUA ITIOKA3bIBACT, YTO CYIICCTBYCT KpPUTHYCCKaAs FJ'Iy6I/IHa, rac

TOPHU30HTAJIBHOC CXKATUC CMCHACTCA PACTAKCHUCM:

(24)

Beprukanbnas cxkopocte W MOXET OBITh TOJIOKHUTEIBHOW WM OTPUIATEIHLHON B

3aBUCUMOCTHU OT COOTHOIICHWA MCKIAY IIapaMeTpaMi 3ala4u.
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3agaya 3. OporeH B YCIOBHSIX PACTXKEHUS.

BepxHss rpaHnIa BeIyKa, T.€.

% <o 25
0X? ' (25)
SgnU* = Sgn X (26)

CrnemoBarenibHO, CYIIECTBYET KpUTHUECKas TJIyOMHA, TI€ paCTSHKEHUE CMEHSETCS

CXKAaTUCM.

(27)

Ananmu3 BenuuuHbl W TIOKa3bIBaeT BO3MOXHBIM HUCXOASIIMN IOTOK B IIEHTPE
CTPYKTypbl Ha TiIyOMHe. Ecnum ke pacTsskeHHe Ha TOBEPXHOCTH JOCTATOYHO

WHTEHCUBHOE, TO Ha TTTyOMHE BO3MOKEH BOCXO/ISAIINNA MOTOK BEIIECTBA.
3anaua 4. OporeH B yCJIOBUSIX CXKATHS.

BepxHnsisa rpaHuia BeIMyKJa, T.€.

2 %

0%¢
9X2

< 0. (28)

SgnU* =—-Sgn X (29)

B stoMm cnyudae cxxatue HabmogaeTcss BO BceM cioe. Hucxopsmmii moTok BemiecTBa ¢
OO0JIBIIION BEPOSTHOCTHIO CYIIECTBYET Ha ITyOUHE.

AHanu3 peneHui MoKa3bIBaeT, YUTO OCAIOUYHbIA 0ACCEHH B YCIOBUSAX PACTSKEHUS
U OpPOreH B YCIOBHUSAX CXKaTUS SBIAIOTCS Oojiee CTAOMIBHBIMM U BEpPOSITHBIMU
CTpYKTypamMH, uYeM OacceilH Mpu CXXAaTMM M OpOreH NpH pacTsKeHUU. BbuIBOJ
IIPEACTABIIAECTCS TOCTATOYHO €CTECTBEHHBIM, YTO TOBOPUT O KOPPEKTHOCTH MOJEIU U

BO3MOXHOCTH €€ I[ElJ]BHCﬁIHGFO Pa3BUTHA U IIPUMCHCHUS.
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Ha ocHoBe aHanm3a IOIMYYEHHBIX COOTHOLIEHWH MOXHO TOBOPUTH O HAJIU4YMHU
HUCXOJSIIMX JBIKEHUH B JuTOocepe M TOrpyKEHHH TMOIOMIBHI JIMTOCQEpPhl MO

TOPHBIMH CTPYKTYPaMH, YTO MOXKET HMETh MecTO B ciiyuae KaBkasa. (Pucynok 3.9).

A

Z

Pucynok 3.9 — Cxemarndeckuii pa3pe3 KaBka3ckoro pernoHa Ha OCHOBE MEXaHHKO-
MaTeMaTHYECKOTO MojienupoBanus. D — nHeBHas moBepxHOCTh, M — rpanuiia Moxo, A — TOBEpXHOCTh
actenocdepsl, C — kopa, ML - manTuitnas nurocdepa, LC - mansrit Kaka3, GC- bonbmioii Kaskasz, T
- 3akaBka3ckuii mporud. CTpesku — BO3MOKHBIE HAIIPABJICHUS JBUKCHHSI BEILIECTBA.

Takum o00pa3oM, NPENSIOKEHO U pa3pabOTaHO pelleHHe OOpaTHOW 3aaauu
reoJJMHAMUKH TIPSMBIM MeToJoM. PemieHa mepBas oOpaTHasi 3ajadya T€OJUHAMUKH —
BOCCTAaHOBJICHHE TIOJIEH CKOPOCTEH, MAaBJIEHWN W HAIpPSHKEHUN Ha TIIyOMHE JHUTOChHEpHI
M0 MMEINIMMCS JIaHHBIM O CKOPOCTSAX Ha JHEBHOW mnoBepxHocTH. [loctaBieHa u
perieHa BTopas oOpaTHasi 3a/1auya re0IMHAMHUKU — OMpPE/IeNIeHne TBIKCHUS TPaHUIl Ha
r1youHe auTocdepsl MO 3aJaHHbIM JBUKCHUSM JHEBHOW MOBepXHOCTH. [lomyueHHbIe
pelIeHus: MOTYT MCIIOJIb30BATHCA JIJISl aHAJIN3a TTYOMHHBIX T€0IMHAMUYECKUX MPooieM,
a COBMECTHO C TEOTEPMUYECKHM MOJCIUPOBAHUEM, Te0JIOr0-Te0(hU3NIEeCKIMHU
METOJlaMU U cericMoToMorpadueil MOryT CIY>KUTh HAJICKHBIM ariapaToM H3y4eHUs
IyOMHHOW Te0IMHAMHUKY T€OJIOTUYECKUX CTPYKTYP M MPOTHO3a HEPTEra30HOCHOCTH.

HNutepecHo COTIOCTaBUTH pe3yabTaThl MEXaHUKO-MaTeMaTU4eCKOTO

MOJCINPOBAHNA C JaHHBIMHU FCOHOFO-FGOHHH&MHHGCKOﬁ PEKOHCTPYKLIMU )51

ceiicMoromorpaduu. (Pucynku 3.10; 3.11; 3.12; 3.13).
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Pucynok 3.10 — Cxemaruueckas kapra KaBkasckoro peruona. a) — [IpeakaBkasckuii mporu0, b) —

ocao4HbIe OacceiiHbl, ¢) — oporeH, 0)- Ckudckas mura. Yka3aHo moioxeHue paspesa Ha Puc. 11
[Gee, Zeyen, 1996]

GREAT
CkESCiESIEJS CAUCASUS
SW Intramontane basin NOﬂhfeJrnFe‘:élpcasus

(Kura) RS NE

TURKISH PLATE

100 km
———

Cenozoic Mesozoic in the Great
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Pucynok 3.11 — CxemaTtuueckuii pazpe3 KaBkasckoro pernona. [lonoxkeHue paspesa yka3zaHo Ha
Pucynok 3.10 [Gee, Zeyen, 1996]
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Pucynok 3.12 — Pacnipenienenne KaitHO30MCKOTO BYJIKaHW3Ma Ha TeppUTOpHH KaBKa3ckoro pernoHa u
ceueHue ceficMoromorpaduueckoro npoduiuposanus Ha pucynke 3.13 [Koulakov et al., 2012]
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Pucynok 3.13 — BeprukansHoe ceiicmoToMorpaduyeckoe ceueHne KaBka3ckoro perruoHa 1o paspesy
Ha pucyHke 3.12.
MK, BK — Mansrii u Bonwimoit KaBkas coorBerctBeHHO. 311 — 001acTh 3aKaBKa3CKOTO MEXTOPHOTO
nporuba. Hasepxy penbed nax npopunem [Koulakov et al., 2012]
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3.5. BeiBoaBI

[TonydeHo penieHue oOpaTHOM 3a7a4l T€OAMHAMUKYU HPSIMBIM METO/IOM. PelieHa
nepBasi 00paTHas 3a/1a4a reoJJTMHaMUKH, 8 UMEHHO — BOCCTAHOBJICHHE MOJIEH CKOPOCTEH,
JaBJICHUM W HaNpsHDKEHUH Ha TIIyOMHE IUTOC(epbl MO HMEIOIMMCS JaHHBIM O
CKOPOCTAX Ha JHEBHOM MnoBepxHocTU. [locTaBnena u pemieHa Bropasi oOpaTHas 3agadya
re0JJMHAMUKH — OTIpe/IeJICHUE ABUKEHUS TPaHUI] HA MIyOuHE JUTOC(Ephl MO 3alaHHBIM
JBUKEHUSAM THEBHOW MOBEPXHOCTHU. [lomyyeHHbIe pemeHus MOTyT UCIIOJIb30BaThCA IS
aHanu3a TIYOMHHBIX T€OJAMHAMHYECKUX MPOOJIeM, a COBMECTHO C I€OTEePMUUYECKHUM
MOJICJIMPOBAHUEM, I'€0JIOr0-Te0(PU3NIECKUMHU METOJAMHU U ceiicMoToMorpagueid MOryT
CIIY’KUTh HAJECKHBIM alMaparoM W3y4eHHUs TIIyOMHHOW reoAMHAMHUKHU Te€0JIOTMYECKUX
CTPYKTYpP ¥ MPOTHO3a HEPTETA30HOCHOCTH.

Bmecte ¢ Tem, KouIM3UA JUTOC(EPHBIX IUIMT OMNPENENSeTCs W KOJUIM3UEH
IIIyOMHHBIX acTeHOC(epHbIX MOTOKOB. [IMUTHI mepememniaroTcss 3a CUeT JBUKEHUN B
acteHoc¢epe. ['eonHaMuKa 30HbI KOJUIM3MM aCTEHOC(EPHBIX MOTOKOB ONPEIEIISIEeTCs
COOTHOIIIEHHEM IUIOTHOCTH, BSI3KOCTU M TEMIIEpaTypbl CJIOEB JIUTOCHEpPhl U
acTeHoc(epbl. DTUMH K€ COOTHOUICHHSIMH ONpENeNsieTcs, HAaCKOJbKO HHTEHCHBHO
autocepHasl IJIMTAa TEPEKpPhIBACT MOIBEM acTeHOC(epbl, M € KaKOH CKOPOCTHIO
acTeHOC(EPHBIA JUANUP TOAHUMACTCS B 30HE KOJUJU3UHU, (POPMUPYS CTPYKTYPYy
3aJyrOBOT0 CIPEAMHra WM YTOJNIIEHUs acTteHochepbl W MOIbeMa JIUTOCHEPHI.
CrmoxHasg TeoJMHAMM4YECKas KapTHHA ONPEAENSETCS COOTHOLIEHHWEM TI€0JIOro-
reou3nYecKux TMapaMeTpoB W BHEIIHUMH OTPAHUYMBAIOIMUMU (aKTOpaMu ISt
CKOpOCTEH U JBMKEHMI Ha chepruuecKoi MOBEPXHOCTU 3eMJIU U B €€ rITyOuHax.

Cnenyer moHuMMaTth, 4yTO Treodusuka M ceiicMoToMorpadus Aar0T TITyOMHHBIH
pa3pe3 B HACTOSIIUA MOMEHT BPEMEHH, B TO BPEMSI KaK MEXaHUKO-MaTEMAaTHYECKOE
MOJEIUPOBAHUE  TO3BOJSIET M3y4yaTh  JBOJIOLMIO  CTPYKTYpbl B  JMHAMUKE.
CpaBHUTENBHBIN aHAIW3 PA3IMYHBIX IMOJXOJI0B W PEUICHUN JaeT BO3MOKHOCTH C
OOJBIIeH HAIE)KHOCTHIO JIENaTh BBIBOJBI O TIyOMHHBIX MEXaHM3Max JIBIKCHHM M HUX
NPOSIBJICHUM Ha TOBEPXHOCTH 3eMJIM U OOOCHOBaTh Haubojiee BEpOSITHbIE MPUYHHBI

(bOpMI/IpOBaHI/Iﬂ H 3BOJIIOIWH PA3JIMYHBIX T'COJJOTHYCCKHUX CTPYKTYP U IIPOLCCCOB.
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Tpertbe 3amumaemMoe noJoKeHue.

Pa3zpaboTrana MexaHMKO-MaTeMaTHuYecKass MOJENb pelIeHus OOpaTHOM 3ajadu
reoIMHAMHUKHU TPSIMBIM MeToAoM. Pemiena mepBas oOpaTHas 3ajaya T€OJAWHAMHKH —
OTIpe/ieTICHUE MOJeH CKOPOCTEeH, NaBleHUI M HANpsKeHW Ha TiyOuHe JUTOCchephl 1o
UMEIOIIMMCS] JaHHBIM O CKOPOCTSX Ha JHEBHOW moBepxHOCTH. [locTaBneHa u pemieHa
BTOpasi oOpaTHas 3ajjaya re0IMHAMHUKH — ONpeAeiiCHHE ABMKEHUS TPAHUI] HA TIyOuHe
autocgepsl Mo 3aJaHHBIM JABMKCHUAM THEBHOUM moBepXxHOCTH. [lomydyeHHbIe pemeHus

HCIIOJIB3YIOTCA MJIsI aHAJIN3a FJIY6I/IHHI>IX reoOAnHaMHUYICCKUX ITPOICCCOB.
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T'JIABA 4. TEOIMHAMMKA JUTOC®EPHI BOCTOYHOI'O CETMEHTA
KABKA3CKOI'O PETUOHA U TEPMOI'PABUMETPUYECKAS MO/JEJIb
OCAJIOYHOT'O BACCEHHA

4.1. CTpoeHue ¥ reofMHAMMKA JUTOC(epbl BOCTOYHOI0 cerMeHTa KaBka3ckoro

peruoHa

[Ipukacnuiickas BIIaJIMHA U BOCTOYHBIN cerMeHT KaBKa3CcKoro pernoHa, BKJIIO4ast
Kacnmiickoe Mope, MOTYT pacCMaTpUBAaTbCA KaK PETMOHBI OKPECTHOCTH BOCTOYHOU
4acTu AJBIHICKOTO MOscCa, KOTOPBIA B CBOKO OYEpENb SBISETCA 3aMaJHON YacThIO
Aunbnuiicko-I uMamaiickoro mosca, TPOCTUPAIOMIETOCS OT 3alaJHOW OKOHEYHOCTH
Cpenuzemuoro Mops 10 TuxookeaHnckoro nmooepexns. Kacnuiickoe Mope nepecekaert ¢
CEBEpa Ha 0T CEPUI0 MIUPOTHBIX CTPYKTYPHBIX 30H Or0-BOCTOYHOW OKPauHbI APEBHEU
nokeMOpuiickoil Bocrouno-EBponeiickoil miaTgopMbl, MOJOJOM 3MUT€PUUHCKON
Cxkudcko-Typanckoit mnatdopMbl U COBpeMeHHOro Aunbnuiicko-I'umanaiickoro

oporenHoro nosica (Pucynok 4.1) [MexayHapoaHas TSKTOHHYeCKas kapTa. .., 2003].

Besll W f
) WM s (2]

Pucynoxk 4.1 — Tekronndeckas kapta Kacrmiickoro mopsi. @ynnament miatdopmenHsix obsacteit (1-

4): 1 — panHe1OKeMOpUICKHIA, 2 — OalKaTBCKHIA, 3 — TePIUHCKUH, 4 - pAHHEKUMMEPUHCKHIA.
AJbruiickue cKiiaq4aTo-mokpoBHbie cuctemsl (5, 6): 5 — Bonbmioit KaBkas u Konernar, 6 — Mansrit
Kagka3z, Taunbim, D1e0ypce, 7 — mepeoBbie MPOruObl U BIAIWHBI, 8 — BIIQJAWHBI C KOPOW OKEAaHNIECKOTO
Tuna, 9 — pa3pbIBHBIC HAPYIICHUS HA TPAHUIAX KPYIHBIX CTPYKTYp, 10 — BakHbIe pa3phIBHI.
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[Mpukacnmiickass u Oxno-Kacnmiickass BmaguHbl —SIBISIOTCS  TIyOOKUMHU
0CaJIOYHBLIMU OacceiiHaMu C TOJIIMHON 0caJgouHoro yexnia 6oaee 20 kM, 00nagaronmMu

BBICOKUM HC(I)TGF&BOBI)IM IHOTCHOUAJIOM H 0OIBIINM HﬁpOHHO-XOBHﬁCTBGHHBIM

snaueHueM [Allen et al., 2002]. (Pucynkwu 4.2; 4.3; 4.4).

YPAHCKAS G biioe 1O 3ANAAHO
.:15 ”wp‘:(:(:.qs-' - A B KOMNETAATCKAR
: : b IOHA
kM O ,, Y '?' 7 'T y f7' ! A\AAJ » A 0 kM
| I |
15 *‘ 15
|
30 ‘ § ~ 30
I | |t
a5 45
60 - 60
[:l OCaKH [:I «0a3anbTOBBIN CI10I» 3 JIMHUN PETUCTPALIUU .
(V 6,5 -7,8 km/c) CEHCMHYCCKHUX OTPAXKECHUH
«TPAaHUTHBIN CII0I» - MECTOIOI0KECHUE
BEPXHss MaHTH &
(V5,8-6,5xkm/c) P ¢ CEUCMONPUEMHHUKOB

Pucynok 4.2 — I'eousnueckuii paspes murochepsr FOxuHo-Kacnuiickoit Bnaauus [Jackson et al.,
2002]

B crpoeHum BmaguH HaAOMIOMAOTCS OOIIME YEpPTHhI, KOTOPBIE OOBSICHSIIOTCS
dbopMHupoBaHUEM OCAJOYHBIX OacCeHOB HaJ MOJHUMAIOIIMMHUCS MaHTUHHBIMU
nuanupamu [CeanoBa, 2014]. Paznuuust B CTpo€HUU BIaIUH 00YCIOBJICHBI PA3TUIUSIMU
B HCTOPHUYECKHUX M TEOJOTO-TCOOU3NICCKUX YCIOBUAX (OPMUPOBAHUSI CTPYKTYP,
pa3IMYHBIM BpEMEHEM OOpa30BaHUS U PA3IUYHBIM CTPYKTYPHBIM OOpamMiieHuEM
[MexnyHapomHas TeKToHHYecKas kapra..., 2003; Xawun, Jlommze, 2005; Xaun, 2005;
Tektonuka..., 1980; 3emnas xkopa..., 1982; Poroxun, 2015; I'paues, 2000;
[aperopoanesa, Kypuna, 2020; AuntumoB u ap., 2009]. U ecom mas FOxHo-
Kacmmiickoili BHoagWHBl KIIIOUEBBIM SIBIIIETCS €€ HaXOXKIEHWE Ha BOCTOYHOU
OKOHEYHOCTH AJbnuiickoro mnosica, To s IIpukacnuiickol BHaJWHBI Ba)KHBIM
ompenensomuM  (pakTopoM  CTpoeHHMs] M HE(TEra3oHOCHOCTU  SIBJISIETCS

NPHHAJUICKHOCTD K JIpeBHEH miaTdopme (Pucynok 4.4).
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Pucynok 4.3 — [TaneoTekToHnYecKue pa3pesbl 3eMHO# kopbl [Tpukacnuiickoit Biaauns [I'eonoro-
reo(hu3nUecKOe MOJICIIUPOBaHKHE HEPTEra30HOCHBIX TeppuTopuii, 1993.]

a — K HayaJly JIeBOHa; O — K HayaJly IepMH; B — K Hayally KyHT'ypa; T — COBpeMeHHbIH pa3pes. 1 —
BEPXHSSA MaHTUS; 2 — 6a3aJIbTOBBIN reoU3NUecKuil Cloii; 3 — rpaHUTHO-METaMOPPUUECKUI
reo(pu3NYeCcKUil CII0i; KOMIUIEKCHI: 4 - prueicKo-HUKHENaIe030UCKUH, 5 — 1eBOHCKO-
KaMEHHOYTOJIbHBIH, 6 - HIDKHENEPMCKUH (OKYHTYPCKHUH), 7 — KYHTYPCKO-UeTBEpTHYHBIIA; 8 —
YPOBEHb PAHHETIEPMCKOTO MOPS.

Taxk, TOHMWKEHHBIN TermioBou moTok HOxuo-Kacnuiickoi BnaguHbl HAXOJIUTCS B
Py TOHMXKAIOIIEroCsl TEIJIOBOTO MOJISl OTACIBHBIX MOPCKUX BHaauH Cpenau3eMHOTO
MOps. C 3aIajia Ha BOCTOK, YTO OTPAKAET CHUKEHUE N€OJUHAMUYECKON aKTUBHOCTU OT
[IEHTpa aKTUBH3alMu B paloHe TuppeHckoro m OIreiickoro Mopei k mnepudepuun
(JIeBanTuiickas BnaguHa, Yepnoe u Kacrnuiickoe Mopsi). B To e Bpemsi MOBBIIECHHBIH

TerI0BoM MOTOK [lpukacnuiickoil BajgWHBI HAXOIUTCA B PAMY TIyOOKHMX BIAIWH Ha
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okpamHax Pycckoit mmardopmel, Brmrodas Tumano-Iledopckyro n CeBepOMOpPCKYO

BraauHbl [ The Global Heat Flow Database..., Mouceenko, Herpos. 1993].
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Pucynoxk 4.4 — Tekronndeckas kapta EBporsr [Artemieva et al., 2006].

['myOuHHas TpaBUTAIIMOHHAS] HEYCTOMYMBOCTH aCTEHOC(EPHI MPOSIBISETCS B BUC
MoJbeMa KPYIMHOMACIITAOHOTO MAaHTHUIHOTO TUTIOMA, (OPMHPYIOIIETO CTPYKTYpPY
Anbenuiickoro mosica B 1einoM. Ha ¢one oOmero moabema IUTFOMa MOJHUMAIOTCS
OTHENbHBIE AWAnUpbl, (OPMHUPYIONIME TITYOOKOBOJHBIC BMIAJAWHBI  OCAAOYHBIX
OacceitHoB. IlposiBieHrHe TpaBUTAMOHHOM HEYCTOMYMBOCTH HMMEET XapaKTepHbIN
MacimTad pacCTOSHWM MEXKIy BIAJAWHAMHU, OIpeAesieMbld TOJIIIMHAMU CJIOEB
0CaIOYHOTO  YeXJia, KOHCOJIMJAMPOBAHHOW KOpBI, MaHTHUHHOW JuTOChepbl U

acTeHOoC(epbl, a TaKXKE MEXaHMYECKUMHU CBOMCTBAMH (POPMHUPYIOIIMX TMOPOJ, B
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YaCTHOCTH, IJIOTHOCTBIO U 3G (eKTHBHON BA3KOCThIO. CTamuu MoabeMa TUATTHPOB
ONMPENENSIOT TEIJIOBOM MOTOK CTPYKTYpPbl, @ TakKK€ MarMaTtus3M, BYJIKaHU3M U
CEHCMHYHOCTh, T.€. TE€OJMHAMUYECKYIO) AKTUBHOCTh WJIM TEKTOHO-MarMaTH4eCKYyIO
aKTUBHU3ALHUIO.

[TocnenoBarenpHasl akTHUBU3aUUs U MOABEM AUANMPOB B YCIOBUAX KOJUIM3HUH
JUTOCQEPHBIX TUIUT W 3aKPbITUS AJBIUKACKOTO MajieookeaHa Morja (HOpMHUpPOBATH
cHayana IIpukacnuiickyro Bmanuny, 3ateM Cpenne-Kacnwmiickyto, a 3atem HOxHo-
Kacnuiickyro BmaauHy. Temio OT NOAHUMAKOMIETOCS MaHTUHWHOIO [HANUpa MOTJIO
JIOCTUYb 3€MHOM MOBEPXHOCTH B [IpHKacnuiickodl BHaguWHE, HO €HI€ HE JOCTHUYb B
Oxno-Kacnmiickoil. 1 3To onpezenser pa3inyHblil TerioBoi GpoH B OacceilHax, nenas
ero Oonee BoicokuM B [Ipukacnuu, uem B FOxxnom Kacruu.

Hanuble ceiicMoToMorpaduu TOJATBEPKAAIOT HadU4he CYOAYKIUU IUTUTHI
FOxHo-Kacnuiickoli BmaauHbl moJ OiabOypc, UTO TaKXKe MOJYEPKUBAET CXOKECTh
(dopmupoBaHHs 3ayroBEIX MOpel Aunbnuiickoro nosica U FOxknoro Kacrust [Jackson et
al., 2002; Priestley, Cipar, 1993; [llapkos, CaioBa, 1989]

AHnanu3 reou3NYecKuX MOJel TeoJIOTMYECKUX CTPYKTYpP IO3BOJSET OLEHUTh
noabeM acTteHoc(epsl, a pa3padOTaHHAsT CaMOCOIpPSKEHHAs TEPMOTpaBUMETpUYECKas
MOJIEJb JINTOC(EPHI IeTaeT 3TU OLICHKH HAJeKHBIMU U JOCTOBEpHBIMU. ['eoquHamMuka u
UCTOpUS PA3BUTHUS TE€OJOTMYECKUX CTPYKTYp OIPENEISIOT MAarMaTU3M, BYJKAHU3M,
CECMUYHOCTb, TE€OTEPMHYECKUE XAPAKTEPUCTHKH, TE€OTEPMAJIbHYI0 aKTUBHOCTD,
He(TEra30HOCHOCTh, OIMACHbIE MPUPOJHBIE MPOLIECCHl PErHOHA, YTO B CBOKO OYepeib
ABJIIETCS OOOCHOBAHMEM  CO3/IaHMSI CHCTEMbl KOMILUIEKCHOIO  3KOJOTHYECKOTO
MOHUTOpUHIa Ha (PyHIaMEHTaJbHOW Hay4yHOW Oa3ze, MpOorHo3a W MNPeayNpeKICHUs
OPUPOJHBIX CTUXUUHBIX O€ICTBUH M KartacTpod, a TakKe IMOHCKA MOJIE3HBIX

MCKOIIA€MbIX, BKJIKOUYAs YTIIE€BOIOPOIBI.
4.2. T'eorepmus Ipukacnuiickoii BnaguHbI

OO0mmit peruoHanbHBIA TemmepaTypHbeii  (on [lpukacnuiickodt BHagUHBI
YBEJIMUMBAETCS C CEBEPA HA IOT M C BOCTOKA Ha 3amnaj. ['eoTepMuueckne ncciie10BaHus

[pukacnuiickol BHaJAWHBI OTPAKEHBI B IEJIOM psae padoT [AkceHoB u jap., 1985;
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boukapeBa u np., 1973; I'eodpusnueckue mons ..., 1985; T'opauenko, 3aBropoaHss,
1984; ComnoBneB u np., 1991; MyxTapos, 2008; Makcumos u 1p, 1990; Poaxun, 2003].

JIutonoro-pusnueckue OCOOCHHOCTH pa3pe3a HAaJCOJIEBBIX OTJIOXKEHHM U
TEKTOHUYECKHE HEOJJTHOPOJAHOCTH OCAI0YHOTO YeXJia, 00yCIOBICHHBIE MOIIHOW TOJIIICH
COJIIHBIX ~ TOPOJ, ONpeNeNWIx  OOMIMPHBIA  JUAna3oH W3MEHEHUW  BEJIMYUH
Ir€OTEPMHUYECKOTO TpajMeHTa B BEpPXHHMX dacTsax paspeza (Pucynku 4.5; 4.6; 4.7,
Tabmuner 4.1; 4.2) [AxcenoB u jnp., 1985; BoukapeBa m np., 1973; T'opauenko,
3apropojusis, 1984; Myxrtapos, 2008; Makcumos u ap., 1990].

B HanconeBbIX OTIOKEHUSIX F€OTEPMUYECKUE TPAAUEHTHI U3MEHSIOTCA OT 1,5 10
3,5 °C/100 M, mpwyeM MOBBHIIMICHHBIE 3HAYEHHMS aACCOIMUPOBAHLI C TJIMHUCTHIMHU
OTJIOKEHUSIMU TIAJICOTEHOBOTO UM  BEPXHENEPMCKOTO Bo3pacta. B sBamopurax
KYHTYPCKOTO sIpyca TeOTePMUYECKHE TPaaneHTsl Bapbupyrotces ot 0,32 mo 3 °C/100 m.
JlecsaTUKpaTHBI pa3dpoc B BEIUYMHAX TPAJUCHTOB OOYCIOBJICH, IO-BUIUMOMY,
MOJIOKEHUEM IYHKTa M3MEPEHHUs MO OTHOUICHUIO K penbedy CcoysiHbIX Macc. Bce
MOBBIIIICHHBIE 3HAYEHUs TEIUIOBOTO IMOTOKA MOJIYYEHBI B CBOJOBBIX YACTSIX COJISIHBIX
KYIIOJIOB, TJI€ TEIJIOBOM IMOTOK HCKaXE€H SIBICHHSMHU, CBSA3aHHBIMU C KOHTPACTHOM
TEIJIONPOBOAHOCTHIO. [loMuMO 3TOro, cama TOYHOCTH OLICHOK HeBenuka. Tak, ais
Apasncopckoi cBepXriayOOKOH CKBaKMHBI U3BECTHBI OLIEHKHU TEIIOBOTO MOTOKA B 38, 49
u 59 MBr/M°. PeanbHble 3HaueHUs Il [EHTPAJIbHOM YaCcTH BNAJIWHBI JIEKAT B
uaTepBane or 40 mo 51 MB1/ M°. B BoCTOUHOI dYacTH, B paiioHe AKTIOGHHCKOTO
[Ipuypaiibsi, HEUCKAKEHHOE 3HAYEHUE TEIUIOBOIO MOTOKAa cocTtaBisieT 40 MB1/™M°. B
TEKTOHMYECKH AKTUBHBIX 30Hax [Ipukacnuiickol BIAJWHBI, B TpPEIEIaX €€ CEBEpO-
3amajgHoOro oOpamJyeHHus, TEMJIOBOW IMOTOK MOBBIMIEH W OJHU30K K 50 MBT/M2. Bnons
I0’)KHOTO 0OpTa MPOTATHBAETCS IMIUPOKAs MOJIOCA BHICOKUX 3HAYCHUM TETJIOBOTO MOTOKA
- B cpeaHeMm 55 MBT/M?. Cpennue 3Ha4YeHHs TEIJIOBOro moToka B IIpukacnuiickoit

BIIQ/INHE PABHBI IPUMEPHO 52 MBT/M.
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Pucynok 4.5 — I'eonornyeckuii paspes [Ipukacnuiickoii BaanHbl (IEpBUYHBIN MaTepran)
[Makcumos u ap., 1990].
[Toponst: 1 — conb, 2 — TeppureHssie, 3 — KapOoOHaThl, 4 — IIMHBL, 5 — KOH/IEHCATHI.
Komriekcsr: 6 — rpanuThl, 7 — 0a3ainbThl, 8 — cKIaaku, 9 — TIy0OKHe CKBAKIHBI

Tabnuna 4.1 — OcHOBHBIE TeoTepMUYECKHE 30HBI [[prKacuiickoil BanHbI

30HA T oC VT
Ha ITyOuHE 5 KM °C /100m
KEHKHMAK 76-90 1,7-2,0
KACTIMMCKAS 162-186 2,8-31
TEHI'N3 160-167 2,8-3,2
ACTPAXAHCKAA 124-156 3,0-3,6
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Pucynok 4.6 — Cxema TepMoOapruyecKuX yCIOBUHN MOICONEBbIX MecTopoxkaeHu [Ipukacnuiickoi
BITAJIUHBI [ AKCEHOB U 1p., 1985].

I'pannuer: 1 — noTeHIMANBHBIX HEPTEra30BhIX TPOBUHIINHI, 2 - MOTEHIIMAIBHBIX HE(TETa30BbIX 30H ( a
— U3BECTHBIX, O - PEANonIaraeMsaix), 3 — reOM30TEPMbI Ha TOBEPXHOCTHU MOJICOJIEBBIX MECTOPOKICHUH,
4 — M30JIMHUY aHOMAJIBHBIX KO3 PUIIMEHTOB aBieHus, 5 — HeTsIHBIE (2) 1 ra30BbIe (0)
mectopoxaenus. OCHOBHBIE He(pTera3oBbie MeCTOpOXKaeHHS: A- AcTpaxanckoe, B - Tenrus, C -
Kenkusk, /I — Kapauaranak.
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Pucynok 4.7 — Temooit motok [Ipukacnuiickoii Bnaauuel, MBT/M” [AkceHOB 1 1p., 1985]
1 — rpanune! [Ipukacnuiickoil BaAuHbI, 2 — TOYKH OTMPEIENICHHUs TEIUIOBOTO MOTOKA: a — OTJENbHEIE, O
— TPYIIIOBBIC
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Tabnuma 4.2 — Pacnipenenenue temnepatyp Ha rimyoune 500-1000 m B
CTPYKTYypax COJIEBBIX KYIIOJIOB B BOCTOYHOMU M 3araaHou yactsax [Ipukacnuiickoun

BITaIUHBI
['my6una, m Bocrok T °C 3aman T °C
500 21.2-31.9 23.4-28.4
750 27.0-42.1 37.3-43.0
1000 31.5-52.4 51.4-56.0

OTH 3Ha4YCHUS OJIM3KU K CPEIHUM 3HAYEHUSAM TEIJIOBOro nmotoka st [ledopckoit
n CeBepoMOPCKOM BMaJAWH, T.€. KPYMHEHIIHE CHHEKIW3bl YIJIOB IUIATGOPMBI Ha
pudeiickoM OCHOBAaHUM XapaKTEPU3YIOTCS CHENU(PUUECKUMHU BEIUYMHAMU TTyOMHHOTO
TEIUIOBOTO TOTOKA, OTJIMYAIOIIMMH HUX OT Oosiee ApEeBHUX CTPYKTyp BocTtouHo-

EBponeiickoit matdopmel [The Global Heat Flow Database...].
4.3. I'paButanmnonHoe noJie [lpukacnuiickoii BmaguHbl U ee 00paMiIeHusl

I'paButanimonnoe mone [lpukacnuiickol BHOaguHBl W €€  OOpamiIeHHUs
CYLIECTBEHHO pa3nuyHo. B compenensHbIX paiioHax Bocrtouno-EBponerickon
m1aTGOPMbI OHO XapaKTEPU3YETCs] B IIEJIOM OTHOCHUTEJIBHO TOBBIINICHHBIMH, a B
[Ipenypanbckom mporude - MOHUKEHHBIMU 3HAYEHUSIMU A(J.

Ha  Bocrouno-EBpomneiickoii  mmargopme  TIpaBUTAIlIOHHBIE  AHOMAJIUH
OOyCJIOBJIEHbI ~ TJIaBHBIM  00pa3oM  BEHIECTBEHHBIM  COCTaBOM  Jopudeiickoro
dbyHIaMeHTa.

OTHOCUTENIBHO MOHWKEHHOE TpaBUTAIIMOHHOE moJie [Ipeaypalibckoro KpaeBoro
nporuba oOyCIIOBIIEHO OOJBINOW MONHOCTRIO (70 12 kM m Oosiee) OTIONKEHUH
0CaJ0YHOTO YeXJia.

[Tone cuibl TskecTH [IpUKACTIMMCKOM BIIAJAWHBI B I1I€JIOM IOHWXKEHHOE. B
npenenax llenTpampHOnpuKacnuiickoro mporudba B moine Ag  PUKCHPYIOTCS
Apancopckuii u XOOAMHCKUN PETHUOHAIBHBIE MAKCUMYMBbI, OOYCJIOBJICHHBIC B
OCHOBHOM MAaHTHUWHBIMHU BBICTYIIaMHU. JTU MAKCUMYMBI TIOJISI CUJIbI TSHKECTH Pa3eiICHbI
aHoMaiMerd moyisi AQ, KOTOpash XapaKTEepU3yeTCsd YEpPEIOBAHUEM OTHOCHUTEIBHO

MOBBIIICHHLIX M OTHOCHUTEIHLHO IOHMKEHHBIX 3HAUCHHUU I'PaBUTAIUOHHOI'O IIOJIA H
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IPOCJIEKMBAETCS B IOKHOM HAMpaBJICHUM B Mpeenbl AKTIOOMHCKO-ACTpaxaHCKON
30HBl NOAHATHM  BILDIOTH 10 Kacnuiickoro Mopsa. BeluucineHHass — KpuBas
IPAaBUTALlMOHHOTO BIIMSHUS peibeda MNOBEPXHOCTU IOJACOJEBBIX OTJIOXKEHUH I10
PErHOHAJIBHBIM CEHCMUYECKUM NPO(HIIAM, MEPECEKAIOIUM BHAJAWHY B IIMPOTHOM U
MEPUAMOHAIIEHOM HalpPaBJICHUAX, MMEET MHUHHMAJIBHBIC 3HAYEHUs B LIEHTPAJIbHOM,
Haubosiee MOTrPYKEHHOW, YacTH BMAJUHBI U MaKCUMajbHbIE - B OOPTOBBIX €€ 30HAX.
OnHako B HaOIIOIEHHOM I'PaBUTAIMOHHOM I10JI€ Haubosee Norpy>KeHHOW LIEHTPaIbHOM
YacTH BIIAJMHBI OTBEYAIOT PETMOHAIBHBIE TI'PABUTALIMOHHBIE MAaKCUMyMBbl, a €€
OOpPTOBBIM 30HaM - pPETUOHAIbHBIE MHHUMYMbl WJIM TOHWKEHHBIE 3HAYCHUS
TPaBUTALIMOHHOTO TOJII. JTO 3HAYUT, YTO PETHOHAIBHBIE AHOMAJIUU CHUJIBI TSKECTH

o0ycinoBieHbI OoJiee TITyOOKUMHU CIIOSIMU 36MHOM KOPBI U MAHTHH.
4.4. TepmorpaBuMeTpHYecKasi MoJeJIb 0CAI0YHOI0 DacceiiHa

AHanmu3 BCEero KOMIUIEKCAa TEOJIOTMUECKHMX U TeOPU3NYECKUX JaHHBIX JaeT
OCHOBaHMs CBsi3aTb (GopMHUpOBaHHWE U HBONMIONUIO [lpuKacnuiickoil BHAIWHBI C
oJITbeMOM MaHTHitHOro muanmpa [Svalova, 1992, 1993, 1997, 2002; CeanoBa u ap.,
1993]. Pa3yrmioTHeHHAss MaHTHs NOJHUMAETCs, (GOPMUPYS Ha THEBHOW MOBEPXHOCTH
TIIyOOKYIO JIETIPECCHI0, TTIOCTETICHHO 3arOHSIONIYIOCS OcaaKkaMu. TepMoMeXaHUIeCKOe
MOJICIMPOBAHUE TMOKA3bIBAET, UTO B 3aBUCHUMOCTH OT JMHAMHUKH TOJIbEMa JTUarvpa Ha
JTHEBHOW TIOBEPXHOCTH BO3MOXKHO (DOPMHPOBAHHME CBOJOBOTO MOIHSATHS, CMEHSIEMOTO
dbopmupoBanreM riyookoi nenpeccun [3anemonern (CBanosa) u np., 1974; Svalova,
1992, 1993, 1997, 2002; Cmanoma, Illapkos, 1991, 1992, 2005; IllapxoB, Csajoga,
1989, 1991; Sharkov, Svalova, 2011; Csanosa, 2012, 2013, 2014; I'onuapoB u Jp.,
2015]. Ilpm nocraTo4HOM MaHTUHHOW AKTUBHOCTH BO3MOXHA JaJIbHEHINAs CMCHA
pexxuMa porudanus Ha peKuM (POPMUPOBAHUS CBOJAOBOTO MOTHATHS U JaXKe U3TUSTHUS
0azanpToB. OOIIas KapTHHA ABMIKCHUH MOXKET OCJOXKHSITHCS HaIUIHeM (HOHOBBIX
TOPU30HTAIBHBIX JNBWKECHUHU. [Ipy aHAIUTHYECKOM pELICHWM 3aJayd yAAeTCs HAWTH
KPUTUYECKUE TapaMeTphl, CBS3BIBAIONINE JIMHAMHUKY MAHTUMHBIX JIBIDKCHUHA C

sBosronnelt penbeda mopepxHoctu [Svalova, 1992, 1993, 1997, 2002].
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IIpn ncuepnaHuyM >HEPIUM MAHTUHHBIA JUANAP KPUCTAJUIM3YETCS, HAYMHAS C
BEpXHEl 4YacTh, HanOoJee BBICOKO MOJHSABIICHCS B CPAaBHUTEIBHO XOJOJHBIE CIIOU
autocdepsl. YIUIOTHEHHAs BEpXHAS 4YacTh JAMAldpa MOXET JAaTh pPErvuoHalbHbBIN
IrPABUTALMOHHBIA MAaKCUMYM, HaOJII0Ja€MBbIil B LIEHTPE JEIPECCHH.

Jlns  ompeneneHus ToamMHBL JuTochepbl [lpukacnuiickoit BHaaWHBI |
OKPYXKarOIIUX PETMOHOB IpeaIaraeTcs UCII0JIb30BaTh KOMILJIEKCHYO
CaMOCOTJIACOBAaHHYIO TEPMOTPABUMETPUYECKYID MOJEIb MHOTOCIOMHOW CIUIOIIHOM
Cpelbl, OIMCBHIBAIOLICH B YIOPOLIEHHOM BHUJAE CTPOCHUE OCAJOYHOIO 4YeXxJa,
KOHCOJIMAMPOBAHHON KOPBI M BEPXHEN MAHTHH T'€OJIOTHUYECKON CTPYKTYPBI.

IlycTp reorepmMuyeckoe Moje ISl YCTAHOBHUBILIETOCS ITPOLIECCA OIMCHIBACTCS
CTallMOHAPHBIM YPAaBHEHHUEM TEIUIONPOBOJHOCTH C YYE€TOM TOJIBKO KOHIYKTHMBHOI'O
TertonepeHoca. Ha rpaHuMmax cioeB  BBINOJHAKOTCA — YCIOBHS  HENPEPBIBHOCTH
TEMIIEPATyp M TEIUIOBBIX IIOTOKOB. JIHEBHAas MOBEPXHOCTh XapaKTEpU3YETCs
temneparypoir  0°C. TI'panmiia sjmrtocdepa-acreHochepa  OTOXKICCTBISETCS — C
TeMiieparypoi miasienus 6azanstoB 1200 °C. Torma:

0°T;/0z° = — Q;/k;,
T =0°C,
T, = 1200°C, (30)
[T:] = 0,[k;0T;/0z] = 0,
rne k; — cpeaHsis TeIoNpPOBOHOCTE I-TOTO CIIOS;
Qi — TermoreHeparus,;
T(x,z) - Temneparypa, X - TOpU30HTAJIbHASA KOOpAHWHATA, Z - BEPTUKAJIbHas
KOOpAMHATA.
Torma miis MOBEPXHOCTHOTO TEIUIOBOTO IMOTOKA MOYXHO IOJYYHUTh CIEAYIOLIEE

BBIPAXKEHUE:

) = — T, + X5 hi Qi/2k; + X755 hi/ki Xjoivq hiQ;
22 hi/k; '

(31)

riae Ny (X) = zj - Zj., - TonmMHa i -TOro ¢ios,

N - YHUCJIO CJIOEB,
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Z; (X) - rpanuna urocdepa-acteHochepa,
Z,(X) - rparua Moxo,
Z3 (X) - moBepXHOCTh (DyHIaMEHTA,
Z4 (X) - mHEBHAS TOBEPXHOCTH (I HEPACWICHEHHOTO OCAJ0OYHOTO YeXJia B

ynpoineHHo# mozaenn) (Pucynok 4.8).

ocafouHbI yexon H PR
b RBINHEXOY . 5
3

s kopa / /S /7 7

s s VAR Y A

EEEEN W

p i

v hv v S P (Y S R o /Z
2 MaHTuiiHas nutocdepa :

r v v. v v vHyv v

Pucynok 4.8 — Cxemaruueckuit paspes nutocheps! [Ipukacnuiickoil BaguHbl ¥ MpUJIeTatoiel 4acTH
Bocrouno-EBponeiickoit miiaTtgopmsl.
Z y— ypOBEHb U30CTATHUECKON KOMIIEHCAIIUHU B acTeHocdepe, Z; - rpanuiia Jutocdepa-acrenocdepa,
Z,- rpanunia Moxo, Z3 - NOBEpXHOCTh PyHIaMEHTa, Z4 - THEBHASI IOBEPXHOCTb.

T.K. paavOAaKTHUBHBIE DJIEMEHTBI COCPEAOTOYEHBI B OCHOBHOM B KOpeE, TO
TEIUIOTCHEPAINI0 B MAHTUITHON JIUTOC(hEepe MOKHO cUUTaTh paBHOM Hymo Q,= 0. Torma
JUTSL TOJIIIMHBI MAHTUHHOM TUTOC(HEPHI MOJTYyYUM BbIpaKEHHE:
T, + q*zgﬁ+2§l@+zn-lﬁ n_ . hQ;

ki Zki i=3 ki j=i+1'Y Xj
1/k; (" + X3 Q;

hy(x) = — (32)

Takum 00Opa3zom, 3Has pacrpeieieHie MOBEPXHOCTHOTO TEIIOBOTO MOTOKa (*(X),
3HAYEHUs]  TEIUIOQU3MYECKUX  XaPaKTEPUCTHK  CJI0eB  (TEIUIONPOBOJHOCTh U
TEIJIOreHepalus), a TaKxke TIIyOUHY 3aJleTaHusl MOBEPXHOCTU (PyHIaMEHTa U TPAHMIIBI
Moxo0, MOXXKHO OTpeAeNnuTh TIyOuHYy 3ajieraHusi acTeHOC(HEPHOIo CJI0sl KaK B IIEHTpE

JENPECCUM, TaK U B CONPSDKEHHBIX 00s1acTsax BocTtouno-EBpornelickoii maaTdopmsbl.
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[Ipow3Boass pacueThl s  XapaKTEPHBIX  3HAYCHWH  TEIUIOU3UYECKUX
XapaKTEPUCTHUK W W3BECTHBIX W3 TEO(PU3UKU TPAHUI], MOXKHO TOJYYHUTHh TOJIIIHUHY
autocdepsl B ieHTpe BroaauHbl nmopsaka 110 km u qis mnardgopmsel okono 180 kM, T.e.
noabeM acTeHocdepsl TOJ BMATWHON cocTaBisieT okojio /0 KM 1O CpaBHEHHUIO C
OKpY’KalIuMHu perronamu. [Ipu pacuerax MCIOIB30BAIKCH CICAYIOIMINE XapaKTEPHbIC
3HAYCHHs MapaMeTpPOB: TONIIMHA OCAJOYHOTO YeXja B IEHTpE BHAJAMHBI 24 KM, Ha
mwiatdopme 3 kM. Tommmuaa KOHCOMUAMPOBaHHON KOphl 12 m 40 KM, COOTBETCTBEHHO.
Tenmoreneparnust 6azanproB 0,5 MKBT/M3, IPAHUTOB 2 MKBT/M3, ocankos 1 MKBT/M,
KoaddumuenT TemmonpoBogaocTy rpaHuToB U 6a3ansToB 2,5 B1/(M K), Teppurenubix
ocamounblx mopon 1,7-2,1 Bt/(m K), comn - 5,4-6,6 Br/(m K), T.e. cpeanee s
ocanounoro yexia 3 Bt/(m K).
T, = 1200 °C = 1473°K, g* = 50 MBT/M? IS BHAIMHBI U q* = 40 mMBr/™M® mis
1aTGOPMBI.

PaccmoTpum Temeph TpaBUMETPHUYECKYIO Mojenb Jutochepsl. bymem cuutath
[Ipukacnuiickyro BnaguHy u Bocrouno-EBpomneiickyto miatgopMmy H30CTaTUUECKU
CKOMITEHCUPOBAaHHBIMH CTPYKTYpaMH C ypOBHEM KOMIIEHcaluu B acteHochepe. Torma

OyJleM UMETh CIASAYIONIYI0 CUCTEMY YPaBHEHUH IS BIIAIUHbBI U TIIAT(HOPMBI:

%:P; =ZZH.Hipi : 33)

I'ne p;- noTHOCTH CIIOEB.

[lepBoe ypaBHEHHE XapaKTepW3yeT paBEHCTBO [aBJICHWA Ha ypPOBHE
U30CTaTHYECKOM KOMIICHCAIIMM JIIi MHOTOCONHHON JsuTocdepbl Bhnaauusl (hj) u
wiatdpopmel  (H;). Bropoe ypaBHEeHHE COOCPKHUT TPEANOIOKECHUE, YTO YpPOBEHb
W30CTAaTHYECKON KOMIICHCAIMU ISl BIIAJWHBI U TUIaT(GOPMBI coBmaaaeT. B wacTHOCTH,
JUIS  YOPOIEHHOHW MoJeNu, cocrosimieii u3 ciosi acteHocdepsr (Ny), MaHTUITHON
murocdepsl (hy, H,), koncomuauposanHoii kopsl (hs, Hi) 1 ocamounoro uexina (hy, Hy)
MOJKHO TIOJyYWTh BEJIUYHHY BBICTYIIA acTeHOCHEphI O] BIIAJUHOW IO OTHOIICHHUIO K
ypoBHIO acTeHocdepsl moj atGopMoit hy 1 pasHUIly TONIUH MAaHTHIHON JTHTOC(HEPHI

JUISE BlaguHel U1 wiatdopmel Hy, — hy:
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(ps — p2)(hy — Hy) + (p3 — p2) (hs — H3)
P2 — P1 ,

h1=

(ps — p1)(hy — Hy) + (p3 — p1)(h3 — H3)

o= he = ps—p
2 1

(34)

JI1st XapaKTepHBIX 3HAYCHMUH IIOTHOCTH P, = 2,3 r/cM° (0CaZOUHBIil 4exon), Pz =
2,7 (rpamut) - 2,9 r/em® (6asamsT), p, = 3,3 r/em® (mmrochepa), p;= 3,4 r/em’
(acterocepa) U TOMMHUH CIIOEB M3 MPEABIAYIICH TE€OTEPMHUICCKON MOJETH MOTydaeM
h; = 70 kM, H, - h, 2 60 kM. T.e. BenmnunHa acTeHOC(HEPHOI0 BHICTYIIA 10/ BIIAAUHON U3
TPaBUMETPUYCCKOM MOJAeNH OJu3Ka K 3HAYCHUIO, MOJYYCHHOMY W3 T€OTEPMHUUYECKOU
MOJIENIA, YTO TOBOPUT O KOPPEKTHOCTH Mojeineil. To ke camoe MOXHO cKa3zaTbh 00
YTOJIIIEHUN MaHTUHWHOU auTocdepsl noa miatdhopmoil. OAHM U T€ K€ BEIUYUHBI
OTIPENEISIIOTCS JABYMsI HE3aBUCHMBIMH METOJAaMH, YTO TIOBBINIACT HAACKHOCTH
pesynbpTata. B TO ke BpeMs, TOJIBKO TreoTepMHUuecKas MOJeNb JaeT aOCONIOTHBIC
3HAUCHUS TONIIUHBI JHUTOCHEphl, a TpPaBUMETPUYECKAs TOJBKO OTHOCHTCIIbHBIC
u3MeHeHusi. O0e Mojenu JOMyCKaloT JajbHEHIee YyTOYHEHHWE U JIeTaJIUpPOBKY,
YBEJIMYECHHE YHCJIa CJIOEB, YCJIOKHEHHE TEIIOQU3NUYECKUX U TeoPU3NUECKHX
XapaKTEPUCTHK CJIOECB, YYET PETHOHAJIBHBIX TPABUTAIMOHHBIX W TEOTCPMHUYCCKHX
AHOMAJIHH.

Takum oOpa3zoM, pa3paboTaHa caMOCOIJIaCOBAaHHAs TEPMOTrpPaBUMETpUUECKAs
MozeNnb JuTochepbl M acTeHocdepbl ocaloyHOro OacceilHa, MO3BOJISIOIIAS
KOJIMYECTBEHHO OIICHUTh TMOABEM acTeHOCHEpHOro Jauanmupa IMOJA TEOJOTUYECKON
CTpyKTypoi. Mogens wucciaeayercss Ha TmpuMepe TeopU3UYecKUX TMojed u
rE€OJIOTUYECKUX XapakTepuCTUK [IpukacnmiickoM BIIAJWHBI. Y CTAHOBJIEHO, YTO JJIs
XapaKTEPHBIX 3HAYCHUHN TETUIOQU3NUECKUX XAPAKTEPUCTHK U T€O(OU3UIECKUX TPAHUI]
it [Ipukacnuiickol BITAJIMHBI TOJIIIMHA JTUTOCHEPHI B IICHTPE CTPYKTYPHI COCTABIISCT
nopsinka 110 kM u s margopmer - okoso 180 kM, T.e. moabeM acTeHoc(epbl Moy
BITQJIMHOM COCTaBJIsA€T OKOJIO 70 KM IO CPaBHEHUIO C OKPYXAIOIIMMHU PErHOHAMHU.
[Tozxe »Tu pe3ynbTaThl ObUIM TOATBEPKIAEHBI TEO(PU3NYESCKUMH HCCIIEIOBAHUSIMU

[["opauenko, 3aBropoanss, 1984].
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4.5. BeIBOABI

Pa3paborana camocoriacoBaHHasi TEPMOTPaBUMETPUYECKAsT MOJENb JTUTOC(HEPHI
U acTeHocdepbl 0Ca0YHOro OacceitHa, MO3BOJIAIONIAS KOJIUYECTBEHHO OIIEHUTh MOIbEM
acTeHOC(EepHOro AMaInupa IMoj IeoJOrHUYecKor CTPYKTypoil. Mojenb uccienyercs Ha
npuMepe TreodU3nYecKux TMOoJIed M TeOoJOTMYeCKUX xapakTepucTuk IIpukacnuiickoi
BIAJIMHBI. Y CTAaHOBJIIEHO, 4YTO /I XapaKTepHBIX 3HAYEHUH TErI0PU3UYECKUX
XapaKTepUCTUK U Teopusnueckux TpaHur ans [lpuxacnuiickoil BHaaWHBI TOJIIMHA
auTochepbl B IIEHTPE CTPYKTYphI cocTaBiser mopsiaka 110 kv u ana miathopmsel -
okosio 180 kM, T.e. mogbeM acTeHOChEpHI MO BIIATUHON COCTaBiIsIeT 0Kojo /0 KM 1Mo
CPaBHEHHIO C OKpyXarommmu peruoHamu. [lozke »d5Tu  pe3ynpTaTsl  ObUIH

IMOATBCPIKACHLBI I‘GO(bI/ISI/ILICCKHMI/I HCCICAOBAaHUsIMU.

YerBepToe 3a1MIIaeMOe MOJIOKEHHUE.
Pa3zpaboTtana camocoriiacoBaHHas T€pMOTpaBUMETPUYECKass MOJEIb JIUTOCHEPHI
u acteHocdepsl 0caJoyHOro OacceiiHa. YCTaHOBJICHBI KOJIMYECTBEHHBIE OIICHKU

oJbeMa acTeHOC(EpHOro Auanupa Mo/ reoJIorn4ecKor CTPYKTYpOi.



103

I'JTABA 5. TEOJSKOJIOI'MYECKAS OITACHOCTbDb OIIOJIBHEBOTI'O
MPOIECCA. MEXAHUKO-MATEMATUYECKOE MOJAEJIUPOBAHUE
I'PABUTAIIMOHHOI'O IBUKEHUSA MACC 11O OITIOJI3BHEBOMY
CKJIOHY

5.1. I'eosko0rnueckasi ONacHOCThL OMOJI3HEBOT0 nmpomecca

TepMUH «OIOJI3€HBY MPEACTABISACT COOOM THIT JABMIKEHUS, KOTOPBHIM SIBIISETCS
CIIOJI3aHUE, CKOJIBXEHHUE TOpOJ BCIEICTBUE T'PABUTALMOHHOM HEYCTOMYMBOCTH.
Omnako OOBIYHO STOT TEPMHUH HMCIOJB3YyeTCA JUIsI 0003HAYEHUS BCEX THUIIOB
rPaBUTAIIMOHHOTO JBIWKEHHUS TOPOJI, BKJIOYasl OCHINHM, OOBaJIbl, KaMHEMaJbl,
MOJI3Y4YECTh, KPUII, TCUCHHUE, CKOIBKECHUE U IPYTUE CIOKHBIE IBUKEHUS. [[paBuibHbIM
TEPMUHOM ISl 0003HAYEHUsI BCEX ATUX JBWKCHHH MOXET OBITH <JIBHKEHHE Macey.
OnHako TEPMHUH «OMOJI3€HB» OBbUI MPUHAT U IIUPOKO UCIOIB3YETCSI BO BCEM MUPE Kak
CHHOHHUM «IBIDKEHHS Macc». OmoJ3eHb MOKET HAXOAUTHCI B CTAOMJILHOM COCTOSIHUU
MPaKTHYECKU 0€3 IBUKEHHUSI, a MOXKET JIBUTAThCS C PA3IMUYHBIMUA CKOPOCTSIMH.

CnoszaHue OrpOMHBIX OOJIOMKOB, KaMHEH, TOPHBIX IMOPOJ, MOYBBI U JPYroro
MaTtepuaga BHHM3 IO CKJIOHY cuuTaercs «omoia3Hem». Cenu, naxapbl W JIaBUHBI
paccMaTpUBAIOTCA KAaK OMOJI3HEBBbIE TMpouecchl. OMNOJI3HU SABISIIOTCS  OMACHBIMHU
NPUPOJHBIMHA  TIPOLIECCAMUA  HAPSIAYy C  3EMIICTPSCCHUSIMHU, HABOJHCHUSIMU U
H3BEPKEHUSAMH BYJIKaHOB. OIOJI3HM OCOOEHHO PacIpOCTpPaHEHBI B TOPHBIX palOHAX H
Ha KPYTBIX CKIJIOHAX.

Ono3HM TPOUCXOAT B Pa3HBIX YacTAX MHupa. Hambosiee KpymHbIC U aKTHBHBIC
W3 HHUX CBSI3aHBl C 3EMJICTPSICEHUSIMH M M3BEP)KCHUSMU BYJIKAHOB BOJIM3U TPaHMII
TEKTOHUYECKUX TUIMT B 30HaX KOJUIM3UU U CYOIYyKIMHU, THUXOOKEAHCKOTO OTHEHHOIO
KOJIbIAa M ANbNHUHCKO-I MMatalickoro TEKTOHUYECKOTO HOosIca.

Jlaxxe ecny OmoJI3HAM YIENIeTC HE TaK MHOTO BHUMAaHUs, Kak JPYTUM OMACHBIM
MIPUPOIHBIM SBJICHUSM, TAKUM KaK 3€MJIETPSICEHUS, U3BEPKEHUS BYJIIKAHOB U yparaHsl,
COIMAJIbHBIE TIOCTIEJCTBUS OMOJ3HEBBIX OCICTBHI 3HAYUTENBHBI, U B OYIyIIeM OHU
MOTYT MPOJOJKaTh YBEIWYMBATHCS W3-3a PACIIMPEHUS YEIOBEYECKOU NESITEIbHOCTH,

OCOOGHHO B 30HaX TEOJKOJOTMYECKOro pucka. Fx Bo3geiicTtBue uHOTIa
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HEJOOIICHUBACTCA, TaK KakK OMNOJ3HM MOTYT JOJr0 HAaXOIUThCS B CTAOMIBHOM
COCTOSSHMHM. B 3HAUMTENbHON CTENEHW OIOJI3HU  BBI3BIBAIOTCS  JOXKISAMH U
3eMIICTPSCEHUSIMH, KOTOpPbIE  SIBJISIOTCSA ~ TPUITEpPaMH  OMOJI3HEBBIX  IPOIIECCOB
[CkionoBBIE TeOTOTHUECKHE TIpotiecchl, 2022].

Oco000 omnacHbI€ OMOJI3HU HM3-32 OOWJIBHBIX M 3aTSKHBIX JIOXKAEH, KaK MPaBUIIo,
MPOUCXOMAT B TOPHBIX padoHax. Tak, BeimameHue 296,5 cM ocaakoB u3-3a TahdyHa
Mopaxot B aBrycte 2009 roma, caMoro cMEpTOHOCHOTO TaidyHa, OOPYIIMBIIETOCS Ha
TaliBanb 3a BCIO HCTOPHUIO HaOJIONCHUM, TPHUBEIO K TIyOOKHMM OIOJI3HSAM B

TaiiBanbckoM ropoje [laommap (Pucynok 5.1).
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Pucynok 5.16 — Onon3uu B TaiiBanbckoM [llaonuue mocne taripyna Mopaxor B 2009 r. (USGS).
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5. 2. OnacHble NpupoAHbIe Mpouecchl Ha TaliBane

Teppuropus TaiiBaHs MOJIBEPKEHA MHOT'UM 00T UYECKUM u
METEOpPOJIOTHYECKUM  MPUPOJHBIM  omacHocTaM. Haubonee  pa3pylmiuTenbHbBIMU
SIBJITFOTCSI 3€MJICTPSICCHUS, OITOJI3HHM, CEJTM, HaBOJHEHMS U TaidyHsl [CBanosa, 2016]. B
cTpaHe pa3paboTaHa CUCTEMa MOHHUTOPHHIA W PAHHETO MPEAYNpPEXICHUS] CTUXUNWHBIX
OencTBU, a Takke pa3paboTaHbl BOMPOCHl MHXKEHEPHOHM 3amuThl Tepputopuit. U™
PAH nnomnoTBOpHO COTpyIHHMYAN ¢ TaWBAaHbCKMMM YYEHBIMH B pPaMKaX COBMECTHOIO
IIPOEKTA IO OIMOJ3HEBOM M CEWCMHYECKOM OMACHOCTHM M CO3/IaHUI0 CUCTEM PAHHETO

MPEAYNPEKICHUS] CTUXUNHBIX O€ICTBUM.
5.2.1. OnoJu3nu u cesqu Ha TaiiBane. CucTeMbl MOHUTOPHHIA

Ce3on noxneil Ha TaliBaHe NMPUXOAUTCA HA TPAHUIY MEXKIY BECHOM U JIETOM.
Taiidpynsl npoucxoastT Ha TaiiBaHe B OCHOBHOM JIETOM M OcCeHblO. CpenHeromoBoe
KOJMYECTBO  OcajkoB  coctaBisger Oonee 2500 wmm. IlepemenHbie 10
MPOJIOJKUTEILHOCTH M MHTEHCUBHOCTH OCAJIKM IPUBOJAT K HABOJHEHUSIM, OTIOJI3HIM U
ceneBbiM KatacTpodaMm. Tak B 2010 r. ma TaiiBaHe comeamuii ¢ TOPbl BCIICIACTBUC
JOKJIeH ormoi3eHb pyxHys Ha HammonansHoe mocce. B pesynbsrate okono 300 meTpoB

ACTaKa bl OKA3aJIMCh MO/ 3aBajiaMK 3eMitu U Tpsizu. (Pucynok 5.2; 5.3).

Pucynok 5.2 — Ononsens Ha TaiiBane Beneactaue noxaei B 2010 r. (Soil and Water Conservation
Bureau, SWCB).



Pucynok 5.3 — PazpymmrensHbIi onon3eHs Ha TaiiBane. YuacTok HanmoHaIbHOTO TIOCCE UTHHOW B

300 meTpoB morpeben moja TonHamu 3emin u rps3u. (Soil and Water Conservation Bureau, SWCB).
CusibHBIE 3eMJICTPSICEHUSI U TIOBBIIICHHBIE OCAJIKM COMPOBOXKIAIOTCS OMOI3HAMHU
U CeJsIMU, KOTOpPbIE HOCST pa3pylIUTENbHBIA Xapaktep. Tak, 3emuerpsicenue 921
BBI3BAJIO TUTAaHTCKUM OMOJI3EHBb IUIONaabio 195 ra, KOTOpHIM Ha3bIBaeTCs OIMOI3EHb
Uny-Den-Op-Illanp (Chiu-Fen-Erh-Shan), nenaneko ot nepesnn Hankanr (Nankang)
u3 paiiona Kycun (Kouhsing) oxpyra Hauty (Nantou). Omnon3HeBoit Marepual
OJIOKMpOBad JBM)KCHHE BOJHBIX ITOTOKOB, 4YTO TMPHUBEIO K OOpa30BaHUIO JIBYX

oroyi3HeBbIX AaM0 (Pucynok 5.4).

Pucynoxk 5.4 — Onomnzens Uny-den-Op-1llans (Chiu-Fen-Erh-Shan) ocne 3emnerpsicenust 921. (Soil
and Water Conservation Bureau, SWCB).
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Wnes cuctembl OMOBEIIEHUST Hadajaa pa3padbaThiBaThCs TOCIE CEPhE3HOU CEIeBOM
OITAaCHOCTH, BbI3BaHHOW TaiidyHom Herb B 1996. Kpome TOrO, BiIMSIHHE H3MEHEHUS
KJIMMaTa Ha OMACHbIE MPUPOJIHBIE MTPOIIECCH CTAaHOBUTCA Bce Ooliee U Oojiee 3HAaUUMbIM
Ha TaiiBane. Ocagku CcTaHOBSATCS Ooyieeé KOHIECHTPUPOBAHHBIMH, a CPEIHET0JI0Bast
TEeMIlepaTypa 3HAYUTEIBHO TMOBbICHIACh. KOHIEHTpUPOBAHHBIE MJOXKIU MOTYT B
OOJNBIION CTENEHW BIUATH HA OIOJIBHEBBIE W CEJIEBbIE MPOIECCH B OJMKanIIeM
Oyay1iem.

JJist ipetoTBpalleHust )KePTB M SKOHOMHYECKUX TOTEPh U3-3a OMOJI3HEH, cenell u
sposun mouB ¢ 2000 roga OBLIO HAYaTO CTPOUTENHCTBO CTAHIMH MOHHMTOPHUHTA M
cucteM panHero npexaynpexnaeHus (Pucynok 5.5). PaGorer mpoBommnmck bropo mo
Coepexxennto Ilou um Box (Soil and Water Conservation Bureau, SWCB).
CrnyTHUKOBBIE  HW300pakeHus, Treorpaduyeckue U  TEOJOTHYECKHe  JIaHHEBIE,
COBPEMEHHBIE TEXHOJIOTMM MOHMTOPHMHTa OBbUIM peaJu30BaHbl U HMHTEIPUPOBAHBI B
cuctemy, nosyuuBiryro uMa dopmosa, yTO O3HAUaeT ApeBHee Ha3BaHuE TaiiBaHs.
Ortanamu  paboT SBISIIOTCS OOecreueHne TOTOBHOCTH, pEarnpoBaHHUE, CMSTUYCHHUE

HOCJ'IGI[CTBHﬁ N BOCCTAHOBJICHHUC.

Pucynox 5.5 — Pacnionoxenue crannuit Mountopunra na Taiisane. (Soil and Water Conservation
Bureau, SWCB).
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bropo SWCB co3mano BeO-caliT myis B3pOCHBIX M JI€TE€H IS TOBBIMICHUS
o0pa3oBaHMs HAaceNEHUs B O0JACTH CTUXMIHBIX OCICTBUMA M MEpax pearupoBaHUS Ha
HUX. JKepTBbl M 3KOHOMUYECKHE TMOTEPU MOTYT OBITh YMEHBIIEHBI MYyTEM CO3JaHUs
OCBEJOMJICHHOCTH OOIIECTBEHHOCTH O BAXXHOCTH TMPEAYNPEKACHUS CTUXUHHBIX
OenCcTBUI 1 MPABUIILHOCTH U CBOEBPEMEHHOCTH JIEUCTBUI B MEPUOJ OMTACHOCTH.

Muorue ctpanbl, kKak W TailBaHp, CTpPajarT OT OIIOJ3HEBBIX M CEJIEBBIX
karactpod. Oto - Kwurait, Snonus, Oumunmuaer, [lepy, Komymbms, Mekcuka,
I'Batemana u mHorue apyrue. bropo SWCB pabGortaer nmo nukBuganuu mocieacTBUN
CTUXUUHBIX OCICTBH, 10 CTUMYJIHPOBAHUIO OOPAa30BaHUS W IO OIEpaIUsIM PaHHETO
npeaynpexaeHus. BeO-caiiTel ObUTH yCTPOEHBI KaK TUIAT(GOPMBI I MPEAOTBPAICHUS
CTUXUIHBIX O€JICTBUH, a TaKXKe C LeTbI0 0OMeHa HHGOPMALIEH MEXIY TEPPUTOPUSIMU,
MOCTPAJABIIUMHU OT KaTacTpod, YICHBIMH, CTICITUATICTAMH U TEMH, KTO X04eT OOJIbIIe
Y3HaTh O CEJIEBOM, ONIOJI3HEBOM U CEMCMUYECKON ONTACHOCTH.

JlanpHEWIINEe WCCIENOBaHUsI [0 MOHHUTOPUHTY W THUAPOJOTHUS HA IUIOMIAAH
onon3Hs Uny-Den-Op-1llans Havanuck B 2003 roxy. OHEM BKITIOYATH:

1. MouuTopuHT ypoBHs Bobl (Pucynku 5.6; 5.7).

Pucynok 5.6 — Ctanuus aBToMaTiueckoro MOHUTOpuHra ypoBHs Bojbl. (Soil and Water Conservation
Bureau, SWCB).
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PucyHok 5.7 — DkpaH cCTEMbl MOHUTOPUHTA B PEaIbHOM BPEMEHH YPOBHS BOJIbI Ha JaMO€ OMOJI3HS U
BEJIMYMHBI BbINIaicHUs1 aTMOchepHbIX ocankoB. (Soil and Water Conservation Bureau, SWCB).

2. MopenupoBanue nosecHus onoyzHs (PucyHok 5.8).

0 Stop

-.A

12500 Stops

5-4

37500 Stops

125000 Stops

Pucynok 5.8 — MccrenoBanue MoBeCHHS OMOI3HEBOTO TENA MOCIIE OIMOJI3HS C MOMOIIBIO
MO/JICTUPOBAHUs Ha OCHOBE MeTo1a PaspriBHoro Jleopmarimornnoro Anammsa (Discontinuous
Deformation Analysis DDA). (Soil and Water Conservation Bureau, SWCB)
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3. KonTtpons 32 MOpPOTOTHUECKUMHI N3MEHEHUSIMU 00JIACTH OMOJ3HA C UCIOJIB30BAHUEM

JIMJIAPa (LiDAR — Light Detection And Ranging) (Pucynok 5.9).

Pucynok 5.9 — Mopdonoruueckue nsmenenus oomactu onoisus ¢ ceHTs16ps 2002 r. go urons 2007 r.
(Soil and Water Conservation Bureau, SWCB). (Cunwii 11BeT — 00J1aCTH 3pO3UHU U TPEIIUH, KPACHBIH —
00JacTi HaKOTUJICHHUS MaTepHana)

4. JloJTOBPEMEHHBII MOHHTOPUHI C HCIOJb30BaHHEeM (oTo u3o0pakeHuit (PucyHok

5.10).

Pucynok 5.10 — ®oToMOHUTOPHHT 00acTH omo3Hs rmocie 3emuerpsacerns 921. (Soil and Water
Conservation Bureau, SWCB)
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1. Mopdomoruueckre n3MEHEHUS 00JI1aCTH OTIOJI3HS Tocie 3emuieTpsicenus 921.
Cunee — pa3pyllIeHHEe MaTepraia, KpacCHOe — HAKOIUICHUE MaTepHara.
2. Aspodoto obnactu ononzusa 10.12.1999.
3. Aspodoto obmactu omonzus 15.04.2003.

4. Aspodoto obnactu ononzus 01.2006.

Ha pucynkax 5.11, 5.12, 5.13 mnoxa3zaHbl OpuMepbl NaIbHEHIIETO pa3BUTHS U

OpraHU3aINKA CHCTEM MOHUTOPHUHTA B Pa3IUYHBIX 00jacTsax TailiBaHs.

Pucynoxk 5.11 — Crannus ceneBoro Mouutopunra B r. ®enrkio (Fenggiu) okpyra Hanry.
(Soil and Water Conservation Bureau, SWCB)

Pucynoxk 5.12 — Crannus ceneBoro Mouutopunra B r. [llanran ( Shang’an) ) okpyra Hanry.
(Soil and Water Conservation Bureau, SWCB)
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Pucynok 5.13 — Crannus ceneBoro Mmouutopunra B r. boau (Boai) okpyra Taiaynr. (Soil and Water
Conservation Bureau, SWCB)

5.2.2. Bonipochl MH:KEHEPHOI 3aMTHI M YNIPABJIEHNS CeJIeBbIM MOTOKOM

JIns yMEHbBIIEHUS KOJIMYECTBA OCAJOYHOT0 MaTepuajia CeJIeBOTO IMOTOKa
UCITOJIB3YIOTCSl  pa3UYHbIC WH)KCHEPHBIE METOJbI B 3aBHCUMOCTH OT penbeda
MECTHOCTH Y UICTOPUHU €€ Pa3BUTHSI.

Bonpmioe konuuecTBa BOJBI SIBISIETCA OJHUM W3 OCHOBHBIX (PAKTOPOB, KOTOpHIE
BBI3BIBAIOT CEJIEBbIE€ MOTOKH, TaK YTO HU30BITOK BOJIbI JIOKEH OBITh YCTpaHEH B
MaKCUMaJIbHO BO3MOXKHOW CTEMEHU. OJTO MOXKET OBITh CHETaHO C TOMOIIBIO
BCTPOCHHBIX JAPEHAXKHBIX TPYO B pycllax MJIM Ha CKJIOHAX, YTOOBI OTBECTU I'PYHTOBBIE

BoibI (Pucynok 5.14).
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Pucynok 5.14 — Cumxenne nabuibTpauu rpynToBsix Boj (Soil and Water Conservation Bureau,
SWCB)

CTOKHM € TOJICTBIM CIIOEM OCaJKOB MOTYT JIETKO BBI3BAaTh CEJIEBOM MOTOK. YacTo
KaMHU TEeperopaxuBaroT pycia U CIIOCOOCTBYIOT HAaKOIUICHUIO MaTepHaja, YTO TaKkKe
MOXKET BbI3BaTh ceneBoll moTok. Cienyer wu30eraTh HAKOIUIEHUS OCAJAKOB U

CHOCOOCTBOBATH IOBEPXHOCTHOMY cTOKY (PucyHok 5.15).

Pucynox 5.15 — CHmxeHne HaKOIIJIEHUST 0CaI0YHOT0 MaTepuaia u (GOPMUPOBAHKE TTOBEPXHOCTHOTO
croka. (Soil and Water Conservation Bureau, SWCB)

HeoOxomumo ynansTh KaMHM M HaBHCAIOIIUE HEYCTOMUYMBLIE OTJIOKEHUS BOKPYT
PY4bEB, PENOTBPAILATh HAKOIUIEHUE MYCOpPa, YTO MOXKET IPUBECTU K HAPAIIUBAHUIO U

PE3KOMY CMBIBY MTOPOJI, CO3/1aBasi 00jIee OMacHyI0 CUTYaIHIO.
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BoccTaHoBieHrue pacTUTEILHOCTH MOXET TMPUBECTH K CHUXKEHHIO CKOPOCTH
MaTepuajga Ha CTaJUd TPAHCHOPTHPOBKHU CEJIEBOTO IMOTOKA M TakuM 00pazom
YMEHBIIUTH yIIEepO, MPUUMHEHHBINA CETIEBBIM TOTOKOM.
CKOpOCTh CE€JEeBOro IOTOKa TECHO CBfi3aHa CO CTENEHbK HakioHa. Jlid
CHUKEHHUSI CKOPOCTH TIOTOKAa CTPOSITCS IUIOTUHBI WM JaMObl JUIsl  YBEJIMYEHUS
HIEpPOXOBATOCTH pyClia M HAKOIUIEHHWS MaTepuaya, 4YToO JelaeT HaKJIOH ciabee u

YMEHBIIIaeT CKOpOCTh NoToka (Pucynox 5.16).

Pucynoxk 5.16 — Cumxenue ckopoctu ceneoro noroka. (Soil and Water Conservation Bureau,
SWCB)

Cenmu COACPKaT MHOI'O BOJbI, YTO ITIO3BOJIACT MM JABUI'aThCsA B Tequeﬁ cpeac.
Ecau BOdJa M OCAAKH Pa3acCiICHbI, IIOTOK 6y,I[€T 3aMCAJIATHCA. IInotunb! MOTYT
YMEHBIIUTE CKOPOCTH CCJICBOIO IIOTOKA, B TO BPEMA KaK TI'OPHU30HTAJIbHBLIC PCHICTKHU
IMO3BOJIAIOT Pa3AaCIUTb IIOTOKH OCAAOYHBIX IIOPOA M BOAbBI M OCTAHOBHTHL IIOTOK

ceneBoro Matepuana. (Pucynku 5.17; 5.18).

Pucynok 5.17 — Jleruaparanus cenesoro notoka. (Soil and Water Conservation Bureau, SWCB)
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/.

Pucynok 5.18 — biiokuposka ceneoro notoka. (Soil and Water Conservation Bureau, SWCB)

Korma motok AOXOOWT 10 TJIOCKMX YYaCTKOB, HAKOIUICHHE OTJIOKEHUM YacTO
BBI3BIBACT 3aMJIMBAHHUE M MOJIBEM pycia peku. Heooxomnumo 3¢ heKTHBHO M30aBIATHCS
OT ATOr0 OCaJKa.

CKOpOCTh CeNeBOr0 MOTOKa OyJeT 3aMeISThCS, KOTJa OH JIOCTUTAeT 0oJiee MOJIOTHUX
ygacTkoB. HeoOxoauMo CTpOWTh IUIOTHHBI B IIMHUPOKOM, IUIOCKOM MECTHOCTH C

o0Opa3oBaHMEM 30HBI OCAXKICHHS, PETYIUPOBaHWS HAKIOHA M CTaOWIHM3aIMU pycia

(Pucynok 5.19).

Pucynok 5.19 — Opranu3zarus 30HbI OcaxeHus ceneoro notoka. (Soil and Water Conservation
Bureau, SWCB)
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Ecim  oOmacTh pas3jiiBa HCAOCTATOYHO MIMPOKA JUJIA HAKOIIJICHUA ceneﬁ,
HCIIOJIBb3YIOTCA BOI[03360pHBIe INIOTUHBI HWJIM HUCKYCCTBCHHBLIC KaHAJIbI, YTOOBI

IIEPEeBECTH ITOTOK MaTepuaja B Ooiee 6e3omacHoe Mecto (Pucynok 5.20).

Pucynox 5.20 — Opranu3zaiust 30661 cToka. (Soil and Water Conservation Bureau, SWCB)

5.2.3. Poccniicko-TaliBaHbCKO€ COTPYTHUYECTBO

HNuctutyt reoskonoruu uM. E.M. CepreeBa PAH miogoTBopHO cOTpyaHUYAN C
HarmumonaneaeiM  Yynr-Cuar (Chung-Hsing) VamBepcuteTtoM rtopoma TaiuyHr
(Taichung) na TaiiBane.

PaGoTel mpoBOAMIMCH B paMKax HECKOJbKMX COBMECTHBIX TIPOEKTOB, B
yacTHOCTH, mpoekta PODU «Teopus u Meroasl pa3pabOTKH CHUCTEM paHHETro
OPEAyNPEeXICHUS O  3€MIICTPSCEHUAX JUIS  TOJ3EMHBIX  TPYyOOIPOBOJIOB U
OIoI3HeoIacHbIX CKJI0HOBY» B 2008-2011 romax.

Beln nccnenoBanbl ono3HeBbie 30HbI B Poccun u Ha TaitBane [CBanosa, 2016]
(Pucynku 5.22; 5.22). beuto pa3paboTaHO W YCTAHOBJICHO TeO(PH3UUECKOE
obopynosanue (Pucynku 5.23; 5.24; 5.25).

OCHOBHBIMH 337]a4aMH CEHCMUYIECKOTO MOHUTOPUHTA ObLIH:

1. 3mepenue Bapualuii ceiCMUYECKON aKTUBHOCTH PETHOHA.

2. Vcnonb3oBaHWE CEUCMUYECKMX JAHHBIX JJII aBApPUUHOTO BBIKIIFOUCHUS
CUCTEMBI MPHU MIPEBBIMICHUH TOPOTOBOTO 3HAYCHUST CEHCMUYECKUX KOJICOAHMIA.

3. HUcmonwszoBanme wHpOpManuu O mnpuxoae P - BOJHBI OT MOIIHOTO

3CMJICTPACCHUA OO0 IIPHUXOJa paSPYIHHTCHBHOﬁ S — BOJHEI JJI1 CO3JaHusd CHUCTCMbI
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OXpaHHOM cHUrHanu3anuu. B 3aBucumMocTH OT TIIyOMHBI O4ara 3eMJIETPACEHUS U
pacCcTOsHUS A0 JMUILEHTPA BpeMsi MEXIy MPHUXOJOM BOJH MOXeT aocturath 15-30
MUHYT, 4TO 1a€T BO3MOYKHOCTb JUJISl CITACECHHS.
4. 1IporHo3upoBaHHE JABMKEHUS OIOJ3HEH [0 H3MEHEHUIO aKyCTHYECKOU

OMHCCHM.

Pucynok 5.21 — Peruon uccnenoBanus okoso ononsus Yny-®Oen-Op-1llanp B paiione pazioma
Yenyurmy (Chelungpu), TaiiBans. ( @oto CBanooii B.b.)

Pucynox 5.22a — Poccuiicko-TaiiBanbckast HayuHas rpyria Ha TaiiBaHne
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Pucynok 5.228 — Poccuiicko-TaliBanbckast HayuHas rpynna Ha TaiiBaHe psaoM ¢ reopu3ndeckoi
cranuueil. (Goto Canosoii B.b.)
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Pucynok 5.23 — I'eopuznueckas cranuus Boim3u onoszua Yny-®en-Op-1llans. (Poro CanoBoit
B.b.)

Pucynok 5.24 — Ceiicmometp CV-373 (TaiiBanb-Smonus). (Poro Cranooii B.B.)
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Pucynok 5.25 — Ceiicmomerp SM-3KV.1. (®oro Cpanoroii B.b.)

N3menenusa nanamadTa, U3MEHEHHE T€OMETPUU CKIJIOHOB H3-3a CTPOUTEIHCTBA
uHGPACTPYKTYPHI, TEppACUpPOBaHHE, BHIEMKA CKJIOHOB, B JOMOJHEHUE K HAPYHICHUSIM
PaBHOBECHS CKJIOHOB, BBbI3BaHHBIM BHOpalMsSIMH, BOJOHACBIIIEHHEM, WH)XCHEPHBIMU
MEPOINPUATHAMH, YHHUYTOKECHHEM JIECOB M PACTUTEJIBHOIO TMOKPOBA TAKXKE SIBIISIOTCS
CYIIIECTBEHHBIMU (haKTOPaMHU, OTIPEACIISIONIUMHU HEYCTOMUYUBOCTh CKIIOHOB.

IToMuMO Y€I0BEYECKUX W IKOHOMHYECKHUX IOTEPH, OMOJI3HHU TAKKE OKA3bIBAOT
3HAYUTENBHOE BO3JICHCTBUE HA OKPYKAIOMIYIO Cpey KaKk OCHOBHOU (paKTOp TUHAMHKH,
ABOJIIOLIMM M BO3MOXKHOM Jerpajanuu JaHamadra, T.K. PaCTUTEIbHBIM IMOKPOB U
€CTECTBEHHbIE Cpelbl OOMTaHHsS MOTYT OBbITh CEpPhE3HO HW3MEHEHbl. Pa3BuTHe
HACEJICHHBIX TYHKTOB B TOPHBIX paliOHax, Mpolecchl ypOaHW3alud U OCOOEHHO
OTCYTCTBHE HAJIEKAIIET0 TEPPUTOPHAIBHOIO IUIAHUPOBAHUS M YNPABICHHA B
COUETaHUM C 3eMJICTPSICEHUSMH W/WINA 3HAUUTEIbHBIMU JIMBHEBBIMU JOKISAMHU CO3IAI0OT
ONTUMAaJIbHBIC CLICHAPUU BO3ZHUKHOBEHUS OIOJI3HEBBIX IIPOLIECCOB.

HcTopuyeckue ciydan OMOJI3HEBBIX KaTacTpod MOKa3add UX MOTEHIHAIbHOE
BO3/CIICTBUE B OyAyIIEM, YUUTBIBASI, UYTO POCT HACEIEHMS IPOAODKAETCSA, B TOM YHCIIE
B KpaiiHe HeCTaOWJIbHBIX pailoHax, yA3BUMOCTb HACEJCHHUsS BO3pAacTaeT, a yIpaBlICHUE

PUCKAMH OIOJI3HEN 3a4aCTy0 OTCYTCTBYET.
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5.3. Kiaccuduxkanust onosa3Heit

Cuuraercsi, 4TO y KaXXJ10r0 OMOJI3HS €CTh cBoe JuI0. Ho 171 u3ydeHus: onoyizHen
HEOOXO0IUMO pa3paboTaTh HAy4YHBIA MOAXOM K IpoOiieMe. M mepBBIM IIaroM Takoro
nojxoja sBisieTcs kKiaccudukanus ononsuerd [Hungr et al., 2014; Cruden, Varnes,
1996; Cruden, 1984, 1989, 1992].

M3BeCTHO MHOKECTBO Pa3IMYHBIX KiIacCH(UKAIMA OMOJ3HEH, HO KIaCCHYCCKOM
sBIseTCsl Kiaccudukanus Bapreca [Varnes ,1978] ma ocHoBe 5 THIIOB JBHXKEHUS
(mageHue, ONMPOKHIbIBAHKME, CKOJBKEHHE, PACIPOCTPAaHEHHWE W TCUYCHHE) M 3 THUIIOB

MaTepuaja (TOpHbIC TIOPOJIbI, 00JOMKH MOPo b, 3eMis) (Tadmuma 5.1).

Tabmuna 5.1 — Kinaccndukanus ononsueit [Varnes,1978]

Type of Material
Type of Movement Tun marepuaia
Tun nBvxeHus Bedrock Debris Earth
Kopennas nopona O06s10MK1 3emutst
Rock fall Debris fall
Fall Earth fall
OO0BaJI CKAJIBHBIX O6Baj 00JIOMOYHOTO
[Tanenue OO0Bai1 3eMin
OPOJI MaTepuaia
Debris topple
Rock topple PP
Topple OnpokuIbIBaHKe Earth topple
OnpokupIBaHEe
OrnpoxupIBaHNe 00JIOMOYHOTO OnpoxuIpIBaHUE 3eMITH
CKaJIBHBIX HOpOI[
MaTepuana
. Debris slide
) Rock slide :
Slide CKoJbXeHne Earth slide
CKOJIB)XEHHUE CKAJIBHBIX
CKOJIb)KEHHE HODO 00JIOMOYHOT'O CKONbXXEHUE 3EMIIH
POA Marepuaia
Debris spread
Rock spread P
Spread Cronzanue Earth spread
CHonsasue CKalbHbBIX
CnonzaHue 00JIOMOYHOT'O CrnonzaHue 3eMIn
OpoJI
Marepuaia
Rock flow Debris flow
Flow Earth flow
Teuenune ckaabHBIX Teuenne 00I0MOYHOTO
Teuenue Teuenue zeman
opoJ Martepuana

Onon3HU HEPEOKO XapaKTEPUIYIOTCS CIIOKHBIMU JABUKEHUSIMU, MEHSIOIINX CBOU
BUJ B TMpoOIllecCe CABUra, W BKJIIOYAIOIIMX HECKOIbko cTaauid. Heobxomumo
MOAYEPKHYTh NPUHUUITMAIBHYIO Pa3HULy MEXAY NAJECHUEM U ONPOKUIBIBAHUEM C
OJIHOW CTOPOHBI M CKOJIbKEHHEM, PACIIPOCTPAHEHUEM U TEYEHUEM C JIPYTOW CTOPOHBHI,

TaK Kak MEPBBIE JIBA NPOUCXOAAT C Pa3pyILICHUEM CIUIOIIHOW CpPeAbl, a MOCIEAHUE TPU
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MIPOUCXOMST, KaK MPABHUIIO, 0€3 OTPhIBA OT MOBEPXHOCTH CKOJBKEHUS. DTO pa3indue
BXKHO JIJIS1 MOJICJIMPOBAHUS OTIOJI3HEH.

MarepuanioM OMOJ3HS MOTYT OBITh. CHET, JieJ, TpsA3b, IPYHT, MECOK, WJI, Jecc,
IJIMHA, JiaBa, memnen, Bojga u Ap. [Ipu 3ToM Ha3BaHMS T'paBUTAIMOHHBIX MPOILIECCOB U
SIBJICHUH MOTYT OBITh JIABMHA, MOJI3y4eCTh, OMOI3€Hb, CONMUQIIOKIINS, Jaxap, JICIHHUK,
anicoepr u apyrue. Ho Bce oHM MOTYyT OBITH ONKCAHbI HA OCHOBE MCXOHOMN TaOMIIBI.
JlaBuHa — 93TO CHEXHBIM oOMOJBeHb WK 00Ban. Jlaxapbl (MHAOHE3UKCKOE CIIOBO)
MIPECTABIIAIOT COOOM OMacHbIE TPsA3EBbIC MMOTOKK BYJIKAHUYECKOTO IEIIa, CMEIIaHHbIC
C BOJIOH, 00Opa3oBaBUICHCS B pE3yJbTaTe€ M3BEPKEHUN BYJIKAHOB, KOTOPbIE BBIXOJST
JajeKo 3a npeaensl ByiakaHa. CoMuQIoKIus — 3TO MOCTEIEHHOE JIBHKEHUE BIAXKHOMN
MOYBBl WJIM JPYroro Marepuaja BHU3 IO CKIIOHY, OCOOEHHO TaM, TJie¢ MpOMep3IIne
TPYHTBl TPEMSATCTBYIOT MNPOCAYMBAHUIO BOJbI. B oOTiWuuMe OT MOJ3y4eCTH TOYB
YMEPEHHBIX palOHOB COMUGIIOKINS B MEPUITIALMAIBHBIX palloHaX MpPOTEKaeT
OTHOCHUTEIBHO OBICTPO M MOKET IPUBOJIUTH K AKTUBHOMY Pa3BUTHIO CKIIOHOB.

B Poccunm mnpuHATEI 3 OCHOBHBIX THIA OINOJ3HEH TI0O MEXaHU3MY UX
dopmupoBanus: 1) BIOKOBBIE OTHOCHTEIBHO TIyOOKHE  OIOJ3HH  CXKATHS-
BbIIaBIMBaHus; 2) OIOJBHU CIBUTA-CKOJMBKECHHS, 3) OMOI3HU pa3KMKECHUSA-TCUCHUS

[[Iexo u mp., 1984; ITerpos, 1987; I'ynaksau, Kiontiens, 1980].

5.4. MoaeaupoBaHue OMOJ3HEBOr0 MpoLecca - MEXaHUKO-MaTeMaTHYecKoe

MOACITUPOBAHME I'PABUHTAIIUOHHOI'O ABU/KCHUA MACC 110 OIMMOJI3BHEBOMY CKJIIOHY.

Omnomn3HeBbIE MPOLECCHl MPEACTABISAIOT OOJBIIYI0 OMACHOCTh HA TEPPUTOPHUSIX
TOpPOJIOB U Ha TOPHBIX TEPPUTOPHUAX, OCOOEHHO B CBSI3M C OpraHU3ALMEN CTPOUTEIbHBIX
U XO34MCTBEHHBIX padOT, NPOBOJUMBIX 3a4acTyl0 0€3 JOHKHOM TIeO0JOrMYecKon
npopaOOTKU. AKTHUBH3AIMS OIOJI3HEBBIX MPOLECCOB Ha TeppUTOpud TI. MOCKBBI 3a
NOCJIETHUE TO/Ibl TPEOYET MHTEHCU(UKALIMKI TPOBEPEHHBIX METOI0B M Pa3BUTHSI HOBBIX
IIOAXOJ0B K U3YYEHUIO OIIOJI3HEBBIX MPOLIECCOB U CHUKEHNIO UX PUCKOB.

OgHuM U3 METOIOB M3YYEHHUS OIOJ3HEBBIX IPOIECCOB SIBISIETCS MEXAHHMKO-
MaTeMaTHYECKOE MOJEIMPOBAHNE TPABUTAIMOHHOTO JBHKEHHUS MACC IO OINOJI3HEBOMY

CKJIIOHY. /[l pa3HOro BuAa OION3HEM W HA Pa3HbIX CTaAUSIX CBOETO Pa3BUTUSA


https://www.elibrary.ru/author_items.asp?refid=768004828&fam=%D0%93%D1%83%D0%BB%D0%B0%D0%BA%D1%8F%D0%BD&init=%D0%9A+%D0%90
https://www.elibrary.ru/author_items.asp?refid=768004828&fam=%D0%9A%D1%8E%D0%BD%D1%82%D1%86%D0%B5%D0%BB%D1%8C&init=%D0%92+%D0%92
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OTOJI3HEBOW TPOIECC MOXKET ONUCHIBATHCSA PA3IMYHBIMH  MEXaHUYECKUMH U
peonoruueckumu  Mozensmu  [['mH30ypr, 1986; Xman, 2006; boromomor, 1996;
Kponotkun, 2016; IToctoes, 2003; Tuxsunckuii, 1984, 1988; dneitmman, 1978; Illexo,
1980, 1995, 1997]. Ecim ©Ha cragum oOpa3oBaHUS TPEIIUH OTKOJA, TIOTEPU
YCTOMYMBOCTH, OTphIBA OJIOKOB MPUMEHSIOTCS MOJEIN YIPYrol cpeapl U MOAENH
pa3pylieHusi, TO B MPOLECCEe MEJICHHOTO JBM)XEHHS TOpPOJA IO CKJIOHY MOXET
MPUMEHSATHCS MOJIETh BBICOKOBSI3KOW HEC)KMMAEMOW JKHIKOCTU. |'paHMUYHBIC YCITOBUS
3aJlayyl MPU 3TOM TaKXKe€ 3aBUCAT OT KOHKPETHOU cuTyauuu. Tak, B ciydyae MeIJIEHHOTO
JBIDKEHUS HA HIDKHEW TPaHUIE CJI0sl MCHOJB3YeTCs YCIOBHE Tpwimmanus. Ecim ke
paccMaTpuBaeTCs MPOIECC ceneo0pa3oBaHus, MOJABOJHOTO OIOJ3HS WU CHEXHOU
JIABUHBI, TO HA HWKHEH TPaHUIIE BO3MOKHO YCIIOBHE MPOCKAIb3bIBAaHUSA WM 0oJiee
CJIO)KHO€ TpaHMYHOE yciioBHe. BbIOOp amekBaTHOW MOJAENM MpoIlecca M MOCTaHOBKA
HAYaJIbHBIX U TPAHUYHBIX YCIOBUH SBIISIETCS CAMOCTOSITEIbBHON MEXaHWYECKOH 3a1auei
[CkioHOBBIE Teoornueckue nporeccel, 2022].

JIns  MoaenupoBaHMS JIBHKEHUS Marephajia [0 OIOJ3HEBOMY CKJIOHY
WCIOJIB3YETCSI MOJENIb  BBICOKOBSI3KOM HEC)KMMAEeMOW KUJIKOCTH, OIMUCHIBAEMOU
ypaBHeHueM HaBbe-Ctokca. Takas MOJEnb 1a€T BO3MOKHOCTh BBIYUCICHUSI CKOPOCTEN
JBIDKEHUS CpEllbl W CPaBHEHHS HX C pe3yJbTaTaMd MOHMUTOPHHTA. Pe3ynbraThl
MOJICIUPOBAHUS TIO3BOJISIFOT OIMPEACIIUTh MOJI0KEHHE TOYEK MaKCUMAIIbHBIX CKOPOCTEN
Ha CKJIOHE, KOTOpbIE€ JOJKHBI ObITh TECTUPYEMBI B TEPBYIO odepenb. Mojenb naer
BO3MOXKHOCTh HM3y4WUTh (PYHJAaMEHTAJbHBIC AaCMEKThl JBIDKEHUS Marepuaia 1o
OTOJI3HEBOMY CKJIOHY M HCCJIEIOBaTh MNPOOJIEMbl CHUXKEHHUS PHUCKA OIOJ3HEBBIX
MPOIIECCOB, B YAaCTHOCTH, aHAJIM3UPOBaTh U OILEHUTh JaJbHOCTb U IUIOINIA[Ib
pacnpocTpaHEHUs OTIOJIZHEBOTO TeJia MPH HACTYIIJIEHUU OTIACHOTO COOBITHS.

Bynem paccmarpuBaTh MEIJIEHHOE JBHKEHHUE OIMOJI3HEBBIX MAacCC MO CKJIOHY Kak
JIBIDKCHHUE BBICOKOBSI3KOM HEC)KMMaeMOM HBIOTOHOBCKOM >KHMIKOCTH, OITMCHIBASMOM
npubmkeHHsIM ypaBHeHneM Haebe-Ctokca [Cpanoa, 2011, 2016; Svalova, 2009,
2017]. ITycTs XapaKTepHBI TOPU3OHTAIBHBIM MacIITa0d Tella OMOJ3Hs L 3HAYUTEITHHO

MpCeBOCXOAUT C€ro TOJIIHUHY h. Byz[eM TaKoKC CUHNTATh OIIOJA3CHb JOCTATOYHO
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NPOTSKEHHBIM B IUIAHE, YTO MO3BOJSET TPEXMEPHYIO MOJENb pPacCMaTpUBATh Kak
JBYMEPHYIO JUJISl CEUEHUN OIIOJI3HEBOIO TENa.

Torna MOJKHO ITIOJIYUHTBH PACIIPCACIICHUC oJieu CKOpOCTeﬁ u ,ZIaBJ'ICHI/Iﬁ B CJIOC:

P=p(—2)
p og . .
U=U0+—6_X[(C —Z)? = (" —60)?] (35)
W =W, +aU°( 7)
= WoT 5% Co
SR 20 i 36 - D6 - 007
auaXZ 6 3 0 2 0
p (0 , P 0¢" ¢y
+2a,u(6X) (Z—60)" +— 19X OX So(§™ = So)

1€ G- HUKHSIS TPaHMLIA CI04,
¢* - BEpXHsA IpaHUIIa.
[TycTh Ha HIDKHEW TPaHUIIE BBIMOJHIETCS YCIOBUE MPUITHITAHUSA:
Uy=W, =0

P&CXOI[ MaccC BAOJIb CJI0A UMECT BHUA.

dc*
Q= j Udz = -2 (6" = 36)

T.x. Q = const Bnoas X, TO:

20
a_X_O
0%¢” auQ [3auQ Lo
* 7 * 3_°>Y —
e R e e R i I (37)

Y ci10BUE BBIMYKIOCTHA BEPXHENU IPAHUIIBI UMEET BU/I:

2 %

d°¢

X2 <0=
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3auQ ) ,0¢°
p > —(¢" —¢o) X (38)

OTO BBIpAKEHHE JaeT BO3MOXXHOCTh MPOAHATU3UPOBATH (OPMY TOBEPXHOCTH

OBUOKYyIIeics macehl (PuyHok 5.26).
ZA ZA

§'(X)

7.4

0 X 0 ’ X

a) 0)

Puynok 5.26 a — Paznuunas Bo3MoxHas (popMa OIOI3HEBON TOBEPXHOCTH: a) — BhIITyKJIas, 0) —
BOTHYTast

o N

.

Puynok 5.26 6 — Knunogopmsl ocagounoro yexia [I'ypapu, 2003]

Mpumep Ha BpeMEHHOM
paspese

Puynok 5.268. Knurogpopmsr ocagounoro uexia — [babuna u np., 2022]
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Brinmykiias nOBEpXHOCTb BOZHUKAET, €CIIN:
1. Q Benuko, T.€. pacXo] BEIECTBA BEJIMK, [IOTOK MHTEHCUBHBI;

2. L. BCJIMKO. 9T0 O3HA4YacT, 4YTO BA3BKOCTb BCJIMKA, BCIICCTBO IINIOXO PACTCKACTCS U

MOJKET MOACPKUBATH OONBIION yTo;

3. p MaJjo, T.€. BEIIECTBO PHIXJIOE;

4. grad ¢, MaJ, T.e. HIOKHSS TOBEPXHOCTD IOJIOTas;
5. (¢* — ¢p) MaJjo, T.e. TOJIIMHA CJIOS MaJia.

[Ipn aHamm3e TOMYYCHHBIX YCIOBHM ClIEAyeT OTMETHTh, UYTO BCE OHH
IPEJICTABIISIFOTCS JIOCTATOYHO E€CTCCTBCHHBIMHU JIJII OOBSACHCHHS (POPMHUpPOBAHUS Ha
CKJIOHE CTPYKTYp THIa HAIUIBIBOB M KIMHO(OPM OCaJAOYHOIO YeXJia, YTO TOBOPHUT O
KOPPEKTHOCTH U TIPECTAaBUTSIILHOCTH MOJICIIH.

BakHbIM SBJISCTCS BOMPOC OMpPEACICHUS MeCTa MaKCHMaJbHBIX CKOPOCTCH Ha
ckione. [Ipu pemneHnn Borpoca 0 pachoioKeHUH TOCTa MOHUTOPHHTA Ha OIIOI3HEBOM
CKJIOHE Hauboyiee ONTHMAIbHBIM MECTOM IS Pa3MEIICHUS JaTYUKOB CKOPOCTCH
JBUKCHHSI MAacC SIBJIICTCSA TOYKAa MAaKCHMAJbHBIX CKOPOCTEH JBIDKCHUS B MAaCCHBE
TIOPOJI.

PaccmoTpuM  MaccMB  OCagOuYHBIX TOPOA C  BEpXHEW rpaHulen ¢,

MPEICTABIISIIOIICH OIMOJ3HEBBIM CKIIOH. HWKHIOIO TpaHUIly §;COBMECTHM C OChIO X.

MakcuMyM TOpU30HTaIbHON ckopocTn U jocturaercs Ha BepxHeil rpanuue ¢

MacCcCHBa BCICACTBUC YCIIOBHA:

o p 0§ (o Z)=0=>17 * 39
— T —— — — —_ = ﬁ =
0Z au 0X ¢ ¢ (39)

Touky MakCUMaJIbHON FOPH30HTAILHON CKOPOCTH HAa MOBEPXHOCTH & HAXOAUM

Y3 YCJIOBUSI PABEHCTBA HYJIIO IEPBOU IPOU3BOAHOM:

U et = —L-95 () 40
ox _ et T 2au 0X d (40)

OTcroz1a 1erKo MoJTy4YUTh YCIOBUE:



¢*+2 (g)z =0 (41)

Cnemyer umeTh B BHAy, 4ro ¢° (X) sSBISETCS W3BECTHOW HaOIOIaeMoOn
(GyHKIHEH - TTOBEPXHOCTHIO OTOJI3HEBOTO CKIIOHA. M MONydeHHOE YCIOBHE MO3BOJSET
HAWTH TOYKY Ha CKJIOHE, TJIe CKOPOCTh JIBUKCHUS MaKCUMaJIbHA.

PaccMoTpuM IS HATTIAOHOCTH HM  WDIIOCTPAIMH  TOJIYYCHHOTO  PCIICHHS

IOBEPXHOCTH omo3Hs B Buze (PuyHok 5.27):

2 4

Puynok 5.27 — A - Touka MaKCUMaJIbHOM TOPU30OHTAILHON CKOPOCTH ABUKEHUS MAcC Ha
MOBEPXHOCTHU CKJIOHA.

¢F(X)=—-thX+1 (42)
Torma ycmosue (1) maet:
th?’X —thX —1 =0, (43)

OTtkyna noixydaem

1-+/5 145
thy = —5—u¢ =——

Takoe pacnoyiokeHrne TOYKM A MAKCHMaJIbHOM TOPHU30HTAIBHOM CKOPOCTH

~ 1,62.

npeaAcCTaBLICTCA pPCAJIbHBIM, a OoJyiee TOYHBIE JaHHBIC O CTPOCHHH MACCHMBAa M €TO
MMOBCPXHOCTHU AAAYT BO3MOKHOCTL OIPCACINTb TAKYIO TOYKY Ha KOHKPCTHOM CKIIOHEC.
Nmenno Touka MaKCMyMa CKOPOCTHU Ha CKJIOHC OIIPEACIIACT MECTO BO3MOXKHOI'O CpbIBa
OITOJI3HA B ClIy4dacC NOCTUKCHUS ITPCACIIbHBIX HaprDI(eHI/Iﬁ B MaCCHBC ITOPOJ.

Touek JTOKaJIBLHOTO MaKCHUMyMa CKOPOCTH Ha CKJIOHC MOXKCET OBITH HCECKOJIBKO,

YTO XapaKTCPpU3yCT BO3MOKHOCTH CpbIBa OIIOJI3HA HA K&)I(I[Oﬁ TCppace CKIIOHA.
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AHamornyHass MOJIENIb BSI3KOM HEC)KUMAEMOU JKUIKOCTH MOXKET HUCIOJIb30BATHCS
JUISL pacyeTa MOPAKEHUs IUIOMIAAN OIMOJI3HEBBIM ITPOLECCOM MPU CXOXKIACHUH OMOJI3HSA

WA 4JIs1 MOOCIIMPOBAHUA CCIICBOI'O U JIABUHHOTO IIpoHIccCa.
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5.6. BeiBoabI

Pa3paboTana MexaHHKO-MaTeMaTH4ecKass MOJEIb TPaBUTALMOHHOIO JIBHYKECHHUS
Macc IO OIOJI3HEBOMY CKJIIOHY Ha OCHOBe ypaBHeHuss HaBbe — Crokca Uit BsI3KOU
HEC)KUMAEMOM KUJIKOCTH. HalineHsl KpuTruecKue napameTpsl 3a/1a4d CMEHBI PEKUMOB
JBUKEHMSI C BBIICJIEHUEM MOTEHIMAIBHBIX 00J1aCTE MOHUTOPHHTA.

VY CTaHOBIIEHO, YTO BBINYKJIasg MOBEPXHOCTh THUIIA KJIMHO(POPMBI MM HAIUIBIBOB
0CaI04YHOI0 Y€XJIa BOSHUKAET, CCIIN:

1) pacxo BeliecTBa BEJUK, TOTOK MHTCHCUBHBIN;

2) BS3KOCTh BEJIMKA, BEIIECCTBO IIOXO PACTEKACTCS M MOXKET TOIEPKUBATH
OOJIBILION yTOJ;

3) IWJIOTHOCTH Malia, T.€. BEIIECTBO PHIXJIOE;

4) HIDKHSS TIOBEPXHOCTH TIOJIOTAs;

5) TomIMHA CII0s MaJIa.

IIsToe 3amMInaemMoe mMoJi0KeHHe.

[IpenyioxeHa MEXaHMKO-MATEMATHUYECKAash MOJIENIb TPABUTALMOHHOTO JBHUKCHUSA
Macc MO OIOJ3HEBOMY CKJIOHY Ha OcHOBe ypaBHeHUsi HaBbe — CrTOKCa i BSI3KOM
HEC)KUMAEMOM KUAKOCTU. HaliieHbl KpUTHYECKUE TapaMeTphl 3aJ1a4l CMEHBI PEKUMOB

JABHXKCHHSA C BBIACIICHUECM ITOTCHINAJIBbHBIX obOiacTen MOHHWTOPHHTIA.
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I'JIABA 6. PUCK OITACHBIX I'EOJQKOJIOI'HYECKHUX ITPOLHECCOB

6.1. anaBﬂeHHe re03KOJOIrMI€CKNMM pUCKOM

KoHuenuust re03k0a0ru4eckoro pucka siBIs€TCsS OCHOBOM CUCTEMHOTO IOAXOAA
K M3YYECHHIO U MPEAYNPEXKICHUIO OMACHBIX NPHUPOJHBIX M TEXHOTE€HHBIX MPOLECCOB.
VYipaBineHue Te03KOJIOTUYECKUM PHUCKOM BKIKOYACT PAX IOHATUM, KIIOYEBBIMU U3
KOTOPBIX SIBISIFOTCS MOJCIIMPOBAHUE T'€OJOTUYECKON CPEbl, AaHAJIN3 U OLEHKA PUCKA U
KOMILJIEKCHBI 3KOJIOTUYECKHA MOHHUTOPUHI. Pa3paboTka cHCTeMbl MOHUTOpPHHIA
OITACHBIX re0JIOTUYECKHUX IIPOLIECCOB (ceicMMYECKUX, OIIOJI3HEBBIX,
TUAPOTE€OJOTUYECKUX U JIP.) U ONACHBIX OOBEKTOB HA OCHOBE CUCTEM aBTOMATUYECKOIO
KOHTPOJISI U PAHHErO MPEIYNPEXICHUS ABISIETCS OJHOM M3 OCHOBHBIX COCTaBIISIOIIMX
KOHLEIILINN YIPABJICHUS PUCKOM.

3ajgada co3gaHusi 0€30MacHOWM HSKOJOTMYECKOM Cpelbl COCTOMT B pa3padOTKe
IPOCTPAHCTBEHHON MOJENN AJis peleHus] NpoOjaeM Ire03KOJOTHU C YYETOM OINACHBIX
IPUPOJIHBIX M TEXHOTEHHBIX MPOIECCOB U (PAaKTOPOB, BIMSIOMIMX Ha 3KOJOTUYECKYIO
O00CTaHOBKY Ha JIOKaJbHOM, TEPPUTOPHUAIBHOM M PErMOHAIILHOM YpPOBHAX. 3ajaya
TECHO CBf3aHa C CO3/laHUEM KOHIIENUMU O€30MacHbIX TOPOJAOB M OOecreueHUuEM
0e30MacHOCTH  OOBEKTOB IMOBBIIMIEHHONW 3KOJOrnyeckod yszpumoctH. Co3gaHue
HKOJIOTMYECKON MOJIENN CPEABI MPEATIOIIAraeT aHaJIN3 BO3MOKHBIX CLIEHAPUEB Pa3BUTHUS
OMACHBIX MPUPOJHBIX M TEXHOTEHHBIX MPOLECCOB M CUCTEMY MEp HX IPOTHO3a U
MPEAYNPEKICHHUS. TeOPETUIECKOW OCHOBOM ISl MPOCTPAHCTBEHHOTO 3KOJIOTHYECKOTO
MOJEJINPOBAHUS CIY’KUT KOHLIENIMS YNPAaBICHUS 3KOJIOTMUYECKUM PHCKOM, KOTOpas
BKJIFOYAET CIEAYIOIIHNE MTOHATHS:

1. Unentudukaius onacHOCTH;

2. OneHka ys3BUMOCTH;

3. AHanu3 pUCKOB;

4. IToHsiTHE IPUEMIIEMOTO PUCKA;

5. O11eHKa PUCKOB;

6. KaptorpadupoBanue puckos;

/. Mepbl 10 CHUKEHUIO PUCKA:
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a) 3aKOHO/IaTEJIbHBIC;

0) opraHu3aIOHHbIC U AJMUHUCTPATUBHBIC;

B) 9KOHOMHYECKHE, BKIIIOUasl CTPAXOBAHMUE;

I') UHKEHEPHO-TEXHUUECKUE;

1) MOJICTUPOBAHUE;

€) MOHUTOPHUHT;

) nH(OpMALIHS.

[log wuHdoOpmainuell NOHMMAETCs OIMOBEIICHUE HACENICEHHWS W MNPUHUMAIOUIUX
pellieHrsT OpraHOB O BO3MOXHOM KaTracTpopuueckoM COOBITMM WU OIACHOM
MIPUPOJTHOM SIBJIICHUH, & TAK)KE MPOCBEIICHIE, 00yUYeHNEe AEHCTBHUSIM, TPCHUHTH.

B y3koM cwmbIcie ympaBieHHE PHUCKOM pacCMaTpUBAEeTCsl KaKk CUCTEMa Mep,
BEYIIUX K CHIYKEHUIO PHCKA.

Puck oueHuBaercss Kak CynepHno3MUIMs BEPOATHOCTH ONACHOTO MPUPOIHOTO WIIU
TEXHOT'€HHOI'O MpOIlecca U BO3MOXKHOTO yiiepOa B cilyyae HACTyIUIeHUs: coObIThs. Jls
OLICHKH BEPOSATHOCTH HEOOXOAMMO (PU3MYEecKoe MOJEIMPOBaHUE TMpoIecca M|
CTATUCTUYECKUN aHAIM3 CTUXHUHBIX OencTBuil m katactpod. PesynmpraTom anammsa
MOJKET CIY’KUTh TPOCTPAHCTBEHHAs MOJENb Cpelbl C yKa3aHHWEM CTEIEeHU pHUCKa, a
TaK)K€ BbIICJICHUEM «TOpSYMX MATEH» IO CTENEHU pucka A pernoHa. Kak mpasuio,
TaKUMU «TOPSIYUMHU TMATHAMU» SIBJSIOTCS OCO0O ONacHble WM LEHHBbIE OOBEKTHI B
HanboJIee CI0KHBIX TEOIKOIOTUIECKUX YCIOBHUSX.

Ha pucynke 6.1. moka3aHbl OTHOIIEHHS MEXAY OCHOBHBIMU 3JIEMEHTaMH
KOHIIETIIMA PUCKAa B CTPOroi (popme sl CHUCTEMHBIX IMOAXOJOB K HCCIEIOBAHUSIM
NPUPOIHBIX ONMACHOCTEW W OeJICTBUH, BKIIIOYAs OMOJ3HEBBIC mporecckl [Corominas et

al., 2014], uro MOKeT pacCMaTPUBAThCS KaK yIpPaBICHNUE PUCKOM.

HNnenTnduranusa packa

+ AHaqn3 pucka
Onenka ysi3BHMOCTH -+ Onenka packa
IIpnemaemblii pack P YnpaBieHne pHCKOM

CHuKeHHe pHCKa

Pucynox 6.1 Cxema ynpasnenus puckom [Canosa, 2016]
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6.1.1. Pazanunble MOAX0bI K OLIEHKE PUCKA

CylmecTByeT MHOTO OINpeelIeHuH Teo3kosiorndeckoro pucka [Knight, 1921;
Parosun, 1999, 2002, 2003; Brikmann, 2007; Dirk Proske, 2007; Corominas et al.,
2014; Vranken et al., 2015; Risk Assessment..., 2010; Cascini, Ferlisi, 2014; Kalsnes et
al., 2010; Anukees, 2017; Byposa, 2019; Kazees, 2009; Meroauka..., 2000; Ocumos u
ap., 2017; lexo, 1995, 1997].

Puck paccmatpuBaeTcsi Kak BEpOATHOCTHass Mepa omacHocTH. OpHuM U3
HanOoJiee PacCIpPOCTPAHEHHBIX OIpPESICHUN Te0JOTHYEeCKOTr0 pHUCKa SBISETCS: PUCK
€CTh MaTeMaTHYeCKoe OXujaHue ymepoa. Wiam puCK paBeH MPOU3BEIACHHUIO
BEPOSTHOCTH BO3MOKHOTO OTIACHOTO COOBITHS Ha MPOU3BEACHHBIN yIIepo:

R = PxD, (44)
rae R — puck,
P — BEpOATHOCTH,
D — ymiep0.

[Tpruem ymep0d moapazyMeBaeTCs KakK YHUCTO DKOHOMHUYECKHUH — 3JaHUSAM H
COOpPY)XKCHHUSIM, TaK W BBIPAXEHHBIH B JICHbraX ymepO OT IOTEPH YETOBEUSCKHUX
JKU3HEH.

Taxoke yiiep6 MOKHO OIICHHUTH Kak:

D = P;VE, (45)
rae E - 2JIeMEHT pHCKa, BBIPAKCHHBIM B JCHEKHOM JKBHBaJieHTe. OH MOXKET
OTpa)XkaTh CTOUMOCTh PEMOHTA WJIM PEKOHCTPYKIIUH MOBPEKICHHOTO 00BEKTa, a TAaKKe
BOCCTaHOBJICHHS TIOJTHOCTBIO YTPaueHHOTO 00BEKTA.
Py - BpeMeHHasi BEpOSTHOCTb TTOBPEIKICHHUS,
V - ysa3BuMocTh 00bekTa [Vranken et al., 2015].

VYA3BUMOCTh — 3TO CTEeNEeHb MOTEpHU (pa3pyllieHHs)) OOBEKTa, MOJABEPKEHHOTO
€CTECTBEHHOM WJIM UCKYyCCTBEHHOM omacHocTH. OHa u3mensiercs ot 0 (6e3 moteps) a0 1
(moJstHast moTeps).

[Ipu oreHke CEHCMUYECKOTO PUCKA R HMCIOIB3YETCS CIEAYIOIIee ONMpeaeICHUS

[JTapronoB u np., 2017]:
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R, = PxV, (46)
I — yI3BUMOCTb HACEJICHUS.
M(Ny)
= 47
N (47)

Ng — 4ncno morudIuX Ha TEPPUTOPUH B PE3YIIbTATE 3EMIICTPSICEHHUS;;

M (N;) — MaTeMaTH4IeCKOE O)KUAAHME YMCIIa TOTHOIINX;

N — 4HCIIEHHOCTh HACEJIEHHS Ha TEPPUTOPHUH.

Tk.0 < P<1u0 V< 1m0 < R, < 1.

KoHuenuust ys3BUMOCTH CBsI3aHa C OOBEKTaMH, HAXOISIIMMHUCS IOJ YIpO30M.
Bonee Bbicokas ysI3BUMOCTh OOBEKTA M CTOUMOCTD (LIEHHOCTh) 00BEKTa 03Ha4YaeT 0osee
BBICOKUH puUCK. JIJIsl CHUKEHUSI prcKa HEOOXOANMMO M30eraTh BO3JAEHCTBUS, YMEHbIIATh
ySI3BUMOCTB ¥ LIEHHOCTB, YTO HE BCErAa BO3MOXHO. HauBbICIINI PUCK CyIIECTBYET IS
CaMbIX LIEHHBIX OOBEKTOB IPH BBICOKOM IMOTEHIIMAJIbHOM BO3JCHCTBUM U HE OYEHb
BBICOKMX IMPOYHOCTHBIX CBOMCTBaX. CHIMKEHHE YSI3BUMOCTH MOXET OBITh JOCTUTHYTO
32 CYET YKpEIUICHUs KOHCTPYKLHMH, XOPOUIMX CUCTEM IIJIAHUPOBAHMS, MOHUTOPUHIA U
OXpaHHOW curHanu3anuu. Ho cucreMbl MOHUTOPHHTA, TUIAHUPOBAHUS U CUTHAIA3AIUN
SBJIAFOTCS KOCBEHHBIMM MEpPAMHM, TOrJa Kak IpsiMas Mepa CHUKEHUS YSI3BUMOCTH,
yiiep0a U pucka COCTOUT B HEOOXOAMMOCTH XOPOUIO U HAJIEKHO CTPOUTb.

Jlns oueHkn pucka crtpoutcs Marpuna pucka (Tabmmma 6.1.). Tak, ecnu

BEPOSTHOCTh M YIIEPO OILICHUBAIOTCSA IO TPEXOaIbHOH CHCTEME, MOXKHO ITOJTYYHTh

3HA4YEHUS pUCKa Mo 5-u OauibHOM cucteMe R, — Rg:

Tabnuna 6.1 — Matpuna pucka [Csanoa, 2022]

I|::>) D, D, D3
P1 R, R R4
P, R3 R4 Rs
P3 R4 Rs Re

Ha xaprax pucka oTpakaercs MpPOCTPAaHCTBEHHAs PACHPOCTPAHEHHOCTH
pa3IUYHBIX NPUPOJHBIX OIIACHOCTEHW C BBIACICHUEM TEPPUTOPUUA C PaA3IM4YHOU

CTCIICHBIO ymep6a I10 OTHOLLICHHIO K I[GﬁCTBHIO OIIaACHBIX IIPOICCCOB.
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PacueTHpIMM apaMeTpaMHu SBIISIOTCSA TaHHBIE O BEPOATHOCTH PA3BUTHUSA ONACHBIX
IPOIIECCOB, a TAKXKE MoKazarenb ymepoda i Tepputopuil. [Ipn HamokeHUM TaHHBIX
apaMeTpoB Ha TOMOIPa(UUYECKyI0 OCHOBY MOXHO IOJIyYHUTh BEIMYMHY pUCKA IS

ar000ro ydactka kapTel (PucyHok 6.2).

OnacHocTh

Yiepo

Puck

Pucynoxk 6.2 — MUudopmarmonnsie ciion kapthl pucka (Ocunos, 2020, ¢ u3MEHEHUSIMH)

CocTaBisIOT KapThl IBYX THIOB: AU(PPEPEHINPOBAHHOTO (OT KaKOW-1100 OJIHOM
OPUPOAHOM ONACHOCTH - CEHCMHUYECKOM, OIOJI3HEBOM, NABOAKOBOM W T.J.) U
MHTErPAIbHOTO pUCKa (CyMMapHbIil 3(()EKT OT HECKOJIBKUX OMACHOCTEH Ha 3aJaHHOU
TEPPUTOPHH 32 €AUHUILY BpEeMEHH, 00BIYHO paBHOM 1 romy).

Pucku 1O OTHONICHHIO K PEIMITMEHTY MOTYT OBITh COIMAIBHOTO (BKJIFOUAs
rulenb JH0Jei), IJKOHOMUYECKOr0, HKOJIOTMYECKOro U Ap. xapakrtepa. KapTel moryt
MMETh Pa3JIMYHbIM MacIITAOHBIN YPOBEHb: TTIO0ABHBIN, (heaepalibHbIN, PETHOHATbHBIM,

JOKATbHBIN 1 00BEKTOBBI.
6.1.2. O0uIMii MOAX0/1 K OlleHKEe Ie0IK0JI0rH4eCKOro pucka

JIns aBTOMAaTU3WPOBAHHOTO aHaldu3a (PaKTHYECKOro MaTepualia M MOCTPOSHUS
KapT WHTErPAJbHOTO Ie03KOJOTrHYecKOro prucka HeoOXOIUMO HAWTH CYTEPIIO3HIIHIO
KapThl WHTErPaJbHON MPUPOTHON OMACHOCTH M WHTErPAbHON KapThl (0OBEIUHEHUS
KapT) BO3MOXKHOTO yIiepOa, T.e.Juisi KaKIoro i — Toro ¢parMeHTa KapThl pucka R;
HaWTU TIPOU3BEACHUE BEPOSTHOCTH MHTErPAIIBHOIO OIMAcHOro coOwbiTHs P; Ha

CYMMYpa3In4HbIX K — ThIX BO3MOKHBIX YIIIEPOOB OT OMACHBIX MPOIIECCOB:
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R = PxD,
rae R — puck,
P — BEpOATHOCTD,
D — ymep0.
R; = P;xD;
R, = z_aj Pijz BiDix (48)
j k
IJIe & - BEC OT/ICIBHON NPUPOTHON OTIACHOCTH,
B~ Bec yiiepba i OTASIBHOTO MapaMeTpa yiepoa.
[TapameTpamu  ymiepba MOTyT paccMaTpUBaThbCS IUIOTHOCTh — HACEJCHUS,

IJIOTHOCTh 3aCTPOMKHM, IUIOTHOCTh JOPOT M KOMMYHHKAlW, CTOMMOCTh 3E€MIIH,
CTOMMOCTbD KUJIbs. JIJIg OLIEHKU pHCKa MPEAJIaraeTcsl UCI0Ib30BaTh CAEAYIONIYI0 CXEMY

(Tabmuma 6.2).

Tabmuia 6.2 — Cxema pacueta oreHkn prucka [Canosa, 2022]

Onenka pucka R

Onenka onacHoctH P Ouenka ymep6a D

DKcnepTHas,
CTaTUCTHYECKAs

DKcnepTHas,

[Tapamerpuueckas
CTaTUCTUYECKAs

[Tapamerpuueckas

1) onpenensronime 1) onpenensitorine

{0; 0,25; 0,5; 0,75; 1}

HapaMeTphl ONICAHOCTH
Pii,

2) OlLleHKA 1apaMeTPOB
Pii,

3) Beca mapaMeTpoB 0

{0; 0,25; 0,5; 0,75; 1}

napameTpsl yuiepoa
Dik,
2) olieHKa mapaMeTpoB
Dik,
3) Beca napameTpoB Py

R; = Z_“j Pijz BiDik
j k

CxeMa B pa3iIMYHBIX MOJUDPHUKAIMAX MOXKET HCIOJIB30BATHCA KaK JJIsi OIEHKH
OTJICJIHOTO PUCKA OT OMPEICICHHOM OMAaCHOCTH, TaK U JJIsl HHTEIPAJIbHOTO PUCKA.

UtoOsl ydecTh BC€ JTH MapaMeTphl, HEOOXOJMMa BecOBas OIlEHKAa BKJaaa
KKJIOTO TMapamMeTpa B MpoIlecC. AHAJOTUYHO, BECOBas OIEHKA BKJIaga MOTpeOyeTcs
IPU OILICHKE HWHTETPAJIbHOTO PHUCKAa KAaK CYMMBbI PHUCKOB OT Pa3UYHBIX OMACHBIX
npoiieccoB. UTo B CBOIO ouepenb TpeOyeT HSKCMEPTHOW OICHKU CHEIHATNCTOB,

CTaTUCTHUUYCCKHUX JOAaHHBIX H p8,3pa6OTKI/I MAaTEMATHYCCKUX MCTOAOB H IIOAXOA0B

[Anukees, 2002].
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OnHuM n3 HanboJee MPOIYKTHBHBIX METOIOB OLIEHKH BECOBBIX XapaKTEPUCTHK
BKJIaJla MPHPOIHBIX OMACHOCTEH OT Ka)KIOr0 M3 OMACHBIX MPUPOIHBIX IMPOIECCOB B
OIIEHKY HMHTETPAJIbHOIO PHUCKA MOXET CIYy)KUTh METOJ aHanu3a uepapxuii (Analityc
hierarchy process — AHP, pycckas a60peBuatypa — MAMUN), paspadoranusiii Tomacom
Caatu (CIIA) B 1970 1. [Caartu, 1993; Saaty, 2001, 2008].

OcHoBa Metoja CaaTu — IMONAapHBIC CPABHECHHUS aJbTEPHATHUB IO KAXKIAOMY H3
KPUTEPHEB M IOMAPHOE CPAaBHEHHE KPUTEPHUEB C TOYKH 3PEHHUS BaXKHOCTH IS
IOCTABJICHHOM 11e1M. TakuM 00pa3oM, Bce CPaBHEHHS B JAHHOM METOIC TPOU3BOISTCS
MOIIAPHO, — TO €CTh CaMBIM IPOCTHIM U OYEBHIHBIM METOAOM. TakuMm 00pa3oM, METO
MO3BOJISICT  IMMOJIy4YUTh  OOBEKTHBHBIE  MAaTEMATHYCCKHE  COOTHOIICHHS  MEXIy
albTCpHATMBAMA Ha OCHOBE CYOBEKTHBHOIO B3IJISiIa HAa CHUTYallMIO  JIUIIA,
npuHuMaroiero perrenne. Metoa Caatu anmpoOHpOBaICsS M MIPOBEPSIICA, B YaCTHOCTH,
Ha OCHOBE PEIICHUN C U3BECTHBIM PE3YJIBTATOM.

[Ipumep ucnons3oBanus metoga Caatu npeacTaBieH B pasjaene 6.2.

6.2. OueHkKa reo3KoJ0rH4ecKOro pucka u NpoodjaemMbl yCTOHYUBOr0 pa3BUTHSA

TOPHBIX TEPPUTOPHUIL

6.2.1. YcroiiunBoe pa3BuTHE TOPHBIX TEPPUTOPHIA.

Konnenuusa ycToMYMBOro pas3BUTHS TOPHBIX TEPPUTOPUN SIBISETCA COCTABHOU
YaCThI0 KOHLIENIMM YCTOMYMBOTO Pa3BUTHS TEPPUTOPUM, KOTOpas B CBOIO OYEPENb
SBJISICTCS YaCThiO OOIIel KOHIENIMUU Y CcTonYrBOro passutus [besomnacHocts Poccun,
2015].

YceronunBoe pa3BUTHE — OTO PAa3BUTHE, IIPU KOTOPOM YIOBJIETBOPEHHE
NOoTpeOHOCTE  HBIHEIIHUX  TOKOJEHWM  ocymiecTBisiercs 0Oe3  ymepOa s
BO3MOYKHOCTEH OyAyIIMX MOKOJEHUHN yIOBIETBOPSITH CBOM COOCTBEHHBIE MOTPEOHOCTH.

Orta 6a3zoBas (popmynupoBka BrepBbie osiBuiaack B 1987 roay B nmoknane «Harme
obmee Oynymee». Ero moarotoBmia Komuccuss OOH mno oxpyxkaromiein cpene u
Pa3BUTHIO.

Konnenims ycToWuyuBOro pa3BUTHs MOSIBUIACH B pe3yibTare 0OBEAUHEHUS TPEX

OCHOBHBIX TOYCK 3pCHHUA: 3KOHOMH‘ICCKOI71, COHH&J’IBHOﬁ 1 T€O0AKOJIOTMYECKOM.


https://postnauka.ru/lectures/22905
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C TIeO0’KOJOrM4ecKod TOYKHM 3pEHUs, YCTOMYMBOE pPAa3BUTHE JOJDKHO
o0ecrieunBaTh IIEJIOCTHOCTh OHOJNIOTUYECKUX M (PU3MUECKUX TMPUPOAHBIX CHUCTEM.
[TonsiTe MPUPOAHBIX CUCTEM MOXHO MOHUMAaTh IIUPOKO, BKIIOYAs B HUX CO3JAaHHYIO
YEJIOBEKOM Cpelly, TaKyl Kak, Hampumep, ropoga. OCHOBHOE BHHUMAHHE CIIEIYyET
YIEIATh COXPAaHEHHIO CIHOCOOHOCTEH K CAMOBOCCTAHOBJICHMIO U JUHAMHYECKON
ajanTaluyl TaKUX CHUCTEM K H3MEHEHMSAM, a HE COXpPAaHEHHE HX B CTATUYECKOM
COCTOsSIHUU. [lerpamanus NpUpOIHBIX PECYPCOB, 3arps3HEHUE OKPYKAIOMIEH Cpelbl U
yTpaTa OHOJIOTMYECKOTO pa3zHOOOpa3usi COKpallaloT CHOCOOHOCTh 3SKOJIOIMYECKHX
CUCTEM K CAMOBOCCTaHOBJICHHIO.

becnpenieIeHTHBIN POCT TOPOJOB BBISIBWI TaKK€ MOTPEOHOCTh YEIOBEUECTBA B
pa3paboTke U BHEAPEHUU TPUHLUIOB YCTOMYMBOTO pa3BUTHS B  00JacTU
TPaJOCTPOUTENBCTBA M TeppUTOpHaibHoro rianuposanus [Lollino, 2015; Cultter,
Finch, 2008; Cutter, 2014; Ocunos, 2001, 2009, 2011, 2015, 2017; Ocuros u ap., 2011,
2012, 2015; MasnsgHoBa u Jp., 2015; 3aukanos u ap., 2017, 2019; Hecmesnos, 2004,
2017; Ceprees, 1982; Tpodhumos, 2009; Tpodumos, 3ummnar, 2002; Dx3apesaH, 2009].
CooTBeTcTByrOI[asl KOHLENIMS TOJydWsa Ha3BaHUE «YCTOMYMBOE  pa3BUTHE
TEPPUTOPHI», MOoJpazymMeBaollee Moja coOoi «obecrieueHne TpH OCYILIECTBIECHUU
IpafoCTPOUTENBHON  JI€ATEIbHOCTH O€30MacHOCTH U OJAaronmpUsTHBIX — YCIOBUH
KU3HEIEATEIIbHOCTH 4eJI0BEKa, OrpaHUYCHUE HEraTUBHOTO BO3/JICHCTBHS
XO035CTBEHHON U MHOW JIEATEIbHOCTH Ha OKPYKAIOIIYIO Cpely U 00ecrieueHre OXpaHbl
Y PALMOHAJIBHOTO MCIOJIB30BaHUS NPHUPOAHBIX PECYPCOB B MHTEPECAX HACTOALIEIO U
Oyaymiero nmokonenuin» [['pagoctpoutenshblii kogekc Poccuu, 2004 r.].

KoMriuiekcHbIN CHCTEMHBIA MOIX0/] K PEMICHHUIO TPOOJIeM YCTOMUYUBOTO Pa3BUTHUS
TEPPUTOPUII MOXKET OCYLIECTBISTHCS HA OCHOBE KOHUENUWU YIPaBICHUS PUCKOM
[[Tpuponubie omacHoctH..., 2003], Korma KOJWYECTBEHHO OIICHMBACTCS PHUCK OT
KQKJOTO IMOCJIEIYIOLIEro [Iara pa3BUTHS TEPPUTOPUN U BHEAPEHHUS B HKOJIOTUYECKYIO
Cpelly M JAlTCd PEKOMEHIALMM IO CHIKEHHIO Takoro pucka. Taxxke cruemyer
YUUTBIBATh BCE€ MHOIro0o0Opa3he OMACHBIX NPUPOAHBIX IMPOLIECCOB Ha JAAaHHOU

TCPPUTOPUN N BO3MOKHOC YCHJIICHUC HUX BOS,[[GI;’ICTBI/IH Ha TCOJIOTUYCCKYHO CpCay H


https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B3%D1%80%D1%8F%D0%B7%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D1%80%D0%B8%D1%82%D0%BE%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://www.elibrary.ru/author_items.asp?refid=768004948&fam=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2&init=%D0%92+%D0%A2
https://www.elibrary.ru/author_items.asp?refid=768004948&fam=%D0%97%D0%B8%D0%BB%D0%B8%D0%BD%D0%B3&init=%D0%94+%D0%93
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B4%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4%D0%B5%D0%BA%D1%81_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/2004_%D0%B3%D0%BE%D0%B4
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YBEJIMYEHUE BO3MOXKHBIX YIIEpPOOB MpPU BO3PACTAIOLICH 3KOJIOTMYECKON Harpys3ke Ha
CUCTEMY.

[IpupogHBIi pUCK TOPHBIX U PABHUHHBIX TEPPUTOPUI UMEET CBOIO CHEHUPUKY U
0COOCHHOCTH. MHOTHE T'€0IKOJIOTHUECKUe MPOOJIEeMBbl CTOAT OCOOEHHO OCTpO Ha
TOPHBIX TEPPUTOPUSIX.

Ecniu naubonbmiel npupomaHOW OMACHOCTBIO JUIsl PaBHUHHBIX TEPPUTOPHI
ABJIAIOTCS HABOAHEHWS, TO JUIsl TOPHBIX MECTHOCTEH HauMOOJIBIIYI0 OMACHOCTH
npeacTaBiIsioT 3emierpsicenns [[Ipupoansie omacHoctu. .., 2001, 2002]. U nponuBHbIC
JOXKJIH, U 36MJIETPSICEHUS SBJISIIOTCS TPUITEPAMH I ONOJI3HEBBIX IPOLIECCOB — CENEM,
0OBaJIOB, OCBINEH, OMOJI3HEN Pa3HOrO TUIA, KOTOPbIE TakKe HaumOOJee OMacHbI IS
ropubeix Teppuropuii [Svalova, 2018, 2019; Svalova et al., 2019, 2020; Zaalishvili et al.,
2021].

JUIs OLEHKU T'€0IKOJIOTMYECKOr0 pHCKa HEOOXOAMMO IMPOaHAIU3UPOBATH BCIO
CJI0)KHOCTh T'€03KOJIOTMYECKON U METEOPOJIOTUYECKON 0OCTAaHOBKU B PETHMOHE, a TaKXKe
BBIYUCIIUTh BO3MOXHBIE TOTEPU W yHIepOd B pe3yibTare MNPUPOJIHBIX OCACTBUU H
karactpod. Bce mapamerpsl NMpUPOTHOTO pHUCKa cieayeT (hopMain3oBaTh U OIECHUTH
JUISL TIEPEX0/1a OT KAYECTBEHHOIO aHAJIN3a K KOJTMYECTBEHHOMY.

Hexoropeie Buapl OmacHOCTENM MOTYT HOCHUTBH OIPENCISAIOIINM XapakTep, a
JIpyrue TMOJYMHEHHBIN. Takke HEKOTOpbhle TEKTOHWYECKHE U T'e0JIOTO-Teodu3ndeckue
XapaKTEPUCTUKH TEPPUTOPUN HOCAT JOMUHHUPYIOIIMK XapaKTep B PETHOHE, a JAPYTrue
BTOPOCTETICHHbI W  TOMYMHEHHBINM. [l Kaxmol  TeppuTtopur  HEOOXOIUM
KOMILJIEKCHBIM T'€0JI0r0-re0(pU3NYECKUil 1 METEOPOJIOTMYECKUI aHAIIU3 ¢ TOYKH 3PEHUs
BO3MOYKHBIX MPUPOJHBIX ONACHOCTEH. 3aTeM HEOOXOJAMMO BBIJEICHHUE ONpPEACIIIIOMINX
U JOMUHUPYIOUIMX OMNAcCHOCTEH, MX KOJMYECTBEHHAs OILIEHKa Ha OCHOBE
CPaBHUTEJIBHBIX XapPAKTEPUCTUK IMapaMEeTPOB OMACHBIX MPUPOJHBIX M TEXHOTCHHBIX
IIPOLIECCOB.

IIponecc  OLEHKM  TEODKOJIOTMYECKOIO  pPHUCKA  HOCUT  BEPOSTHOCTHO-
JETEPMUHUPOBAHHBIN ~ XapakTep, CBS3aHHBIA KAaK C OKCHEPTHBIMU  OILICHKAMH
CTHEIUAINCTOB, aHATU30M (DH3UYECKUX TIPOIIECCOB, TAK U CO CTATUCTUKON MPUPOIHBIX U

TEXHOTCHHBIX OINIACHOCTEH M UX HOCJ'IC,Z[CTBHIZ JJI1 PETHUOHOB. PCSYJIBTaTOM TaKHux
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WCCJICIOBAHUM 1T PETMOHOB MOXET CIYXKUTh IMOCTPOCHHE KapT T'€OIKOJIOTHYECKOTO
pHUCKa, KaK M0 OTACIBbHBIM BHAaM OMACHOCTEH, TaK M KOMIUIEKCHBIX T€03KOJIOTHUSCKHIX
KapT MO pPsAy NPHU3HAKOB C BBIJICIICHUEM «TOPSYMX TISITEH» IO CTENEHH PHUCKA C
JTATBHEHIIIMMI PEKOMEHIAITUSIMA 10 OPTaHU3AIMH KOMIUIEKCHOTO T'€03KOJIOTHUYECKOTO
MOHUTOPHUHTA JJI1 TEPPUTOPUH, B 1IEJIOM, U 0OBEKTOBOTO MOHMTOPHUHTA JIJIsl HauboJsiee
OMACHBIX W  IEHHBIX CTPOEHUH U  OOBEKTOB, TIOJIBEPKEHHBIX  OIMACHBIM
reoskoiormueckuM tporeccam [Ginzburg et al.,, 2019; Xyropckodt w np., 1999;
Xyropckoit, byutpon, 2000]. CniennanbHbIH HHTEpEC MPEACTABISAIOT 0c000 IIEHHBIC U
oXpaHsieMble 00BEKTHI KYJIBTYPHOTO HACJICIWs, 3aIOBEIHBIE TEPPUTOPUN U 3aKA3HHKH,
a Takke 0co0O0 OMacHbIC WJI OTBETCTBEHHBIEC ITPOMBIIIUICHHBIE OOBEKTHI — ATOMHBIE
CTaHIMU, IUIOTHUHBI, JOPOTH, MOCTBI, TPYOONpPOBOABI, 3aBOJIbI  OMACHOTO
MIPOMBITIUICHHOT'O TPOU3BOICTBA U JIP.

B oroit cBsizu Oosbllloe 3HAYEHUE MPUOOPETAET T'€OIKOJOTUYECKAs] OIEHKA
TEPPUTOPUI C TOYKK 3pPEHUS HW3YUYEHHUS TEOIKOJOTUYECKOW Harpy3Ku, pelieHus
npo0JeM pPaIMOHAILHOTO TPUPOIONOIB30BAaHUS W YCTOMYMBOTO DPA3BUTHS IS
TUIAHUPOBAHUS TPAIOCTPOUTENHCTBA U PA3MENICHHS HA TEPPUTOPUU HOBBIX OOBEKTOB,
MPEACTABIISIONINX JKOJOTHYECKYI0 OMacHOCTh, TaKWX, HampuMep, Kak MecTa
JIETIOHUPOBAHUST M TIYyOOKOW TepepabOTKH TBEPABIX OBITOBBIX W KOMMYHAJIbHBIX
orxonoB [Cpanoa, 2020; Csanosa, Kopooosa, 2020; HecmesiHoB, Boeiikosa, 2018]),
YTO SIBJIIETCS KpailHEe aKTyaJbHOW U MHOTOILJIAHOBOM 3a7a4yeii, 0000 BaXKHOM B TOPHBIX
U TYCTOHACEJICHHBIX PErHOHax, KaXKIbIM M3 KOTOPBIX HMEET CBOKO CHeUUuPuKy u
BBICOKYIO T€0IKOJIOTHUECKYIO HATPy3KY.

OgauM W3 BaXHBIX BOMPOCOB PAIMOHAIBHOTO TMPUPOJOIOJIB30BAHUS |
TEPPUTOPHAIBHOTO  TJIaHUpOBaHUS KaBKa3CKOro peruoHa SBJISIETCS  Pa3BUTHE
CaHATOPHO-KYPOPTHOTO KOMIUICKCA, CTPOUTEILCTBO HOBBIX OOBEKTOB JJISI Pa3BUTHS
BHYTPEHHETO TypH3Ma C BBITIOJIHEHUEM BCEX KPUTEPUEB U HOPM YCTOMUUBOTO Pa3BUTHS
KaK TEPPUTOPHUI B I[€JIOM, TaK ¥ TOPHBIX TEPPUTOPUN B 0OCOOCHHOCTH. Takum 0Opazom,
OIICHKA, KapTHPOBAaHWE W YIPABJICHHE HKOJIOTHYCCKUM PHCKOM SIBJIICTCS Ba)KHOMN

HAPOIHO-XO3IMCTBEHHOM 3a/1auel, perieHne KOTOPOr JOHKHO ObITh BOCTPEOOBAHO KaK
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HAy4YHbIMHU, TaK M aAMUHUCTPATUBHBIMH OpraHU3aLUSIMH, OpraHaMH, TPUHUMAIOIUMU
pelIeHrs U OTBETCTBEHHBIMHU 32 O€30MaCHOCTh B PErvoHe, BKItouast cuctemy MUC.

Hacymnoil 3agaueii siBisieTcst pa3pab0oTKa METOAUKN YHU(PHUIIMPOBAHHONW OLIEHKU
u kaprorpadupoBanus Au(GPpepeHupOBaHHOTO U UHTETPATILHOTO MPUPOAHOTO PUCKA C
aKIEHTOM Ha TOpHbIE TEPPUTOPUH, BBIJCICHUE OIPENCIAIOUMX apaMeTpOB
IPUPOJIHON OMACHOCTH, yliepOa M pHUCKa U pacyeT BECOBBIX BKJIAJ0B IapaMeTpPOB Ha
OCHOBE METOJa aHayn3a uepapxuii Caatu.

Pe3ynpratoM wucciaenoBaHMl MO JaHHOM TEMaTHKE MOXET OBITh CO3/1aHUE
KOMIUIEKCHOTO ATjiaca NpPUPOAHBIX ONACHOCTEW M PUCKOB KaBKka3ckoro peruosna,
COCTOSIIIET0 U3 KOMIUIEKTa T€03KOJOTMYECKUX KApT Pa3HOTO HA3HAYEHHUS, pa3padoTKa U
BHEJIPEHUE T'€O3KOJIOTMYECKOr0 PEUTHHIa TropoJoB KaBKa3CKOro pervoHa, a Takke
KOMILJIEKCHOM CHUCTEMBI PEKOMEHJAIMK MO OpraHU3alMi MOHUTOPHUHIA, MO CUCTEME
PalMOHAIBHOTO MTPUPOAOIOIB30BAHNS U TOCTOSHHOIO YCTOMYMBOIO 3KOHOMHYECKOIO

pocra.

6.2.2. OnacHble NPUPOHBIE NPOLECCHl, CTUXUITHbIE 0eJCTBUS H KAaTACTPOQbI

TOPHBIX TEPPUTOPHUIL

CaMpIMH  Pa3pyIIUTEIBHBIMA CTUXUHHBIMH OCJICTBUSIMH B MHPE SIBISIOTCS
3eMJICTPSICEHUs, HABOJHEHUA M yparanbl. llyHamMu W W3BEp)KEHUS BYJIKAHOB TaKKe
KpaiiHe OTacHbI, HO OHU CPaBHUTEIHHO PEIKHU.

OCHOBHBIMH OITACHBIMH TIPUPOJHBIMH TIPOIIECCAMH HA TOPHBIX TEPPHUTOPHIX
SBJISFOTCSL 3€MJICTPSICEHUS, OINOJI3HM M HaBOJHEHHA. Ha paBHUHHBIX TEPPUTOPUAX —
HABOJHEHUS, OIOJI31 U KapcT. Ha ropoacKkux paBHUHHBIX TEPPUTOPHSIX — OIOI3HEBHIE
nporiecchl, kKapct u noaroruieHue [['eonornyeckuii puck..., 2020; 'ocynapcTBeHHbIC
noknanasl..., 2009-2015; IN'ocynapctBennsie gokmnansl..., 2008-2014; 'ocynapcTBeHHbIC
nokanel. .., 2009-2015; 'ocynapcTBeHHbIe AOKIaAbI. .., 2009-2015; Hoknazasl..., 2009-
2015; Marepuansl..., 2008-2014; Marepuansl..., 2009-2015; 3ammura..., 1995;
Kpaepas..., 2011; Pexomenmarmu..., 2002]. 3emnerpsiceHus W JHMBHU SIBISIOTCS

TpUITCpaMU JJIs1 OIMOJIBHECBLIX IMTPOLICCCOB.
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He cymiecTByeT omacHOro mpvpoOJHOTO MPOIecca, HAMPSIMYH BbIPAXarOIIEro
reOIMHAMUYECKYI0 U TEKTOHHYECKYI0 ONACHOCTb, MapamMeTpamMu KOTOPOH SIBIISIIOTCS
rIIyOMHHBIE PA3JIOMbI, CKOPOCTH JBUKEHHUS TOBEPXHOCTH W JIUTOCHEPHBIX IUIUAT
pEeruoHa, TPEIIMHOBATOCTh MOPOJ, MOBBIINICHHBINM TEMJIOBOM MMOTOK, HAMPSIKEHHO-
neopMUpPOBAaHHOE COCTOSIHUE cpefbl. Ho MHOrHMe omacHble MPUPOAHBIE TMPOIECCHI
(3eMJIeTpsiCeHUs, ONOJI3HW, BYJKaHbI, ILyHaMH ¢ T.J.) BBI3bIBAIOTCS HMEHHO
TEKTOHUYECCKHMMH W TeoJuHamMuueckumu npuumHamu [CeasoBa, 2022; Isacks et al.,
1968; Fournier d’Albe, 1982; Msrkos, 1995; Zaalishvili et al., 2021; Muller et al.,
1992; United Nations..., 2009-2011, 2015, 2018; YotuaeB u np., 2020; Bynaesa, 2009;
bymaesa, ['puaun, 2010, Bymaesa u ap. 2005].

OnoJi3HU 1 KapcT Ha TOPOJICKMX TEPPUTOPHUAX 0oJiee OMACHbI, YeM MOATOIUICHHE,
BCJICJICTBUE OOJIbIIIEH HEOKUJTAHHOCTU U HEMPEACKa3yeMOCTH cOObITUS. ONacHOCTh OT
NOATOIUICHUST OoJiee pacipesiesieHa Mo BPEeMEHH, HO yuiepd OT pa3pylIeHHOTO 3JaHus
MOET OBITh OJJMHAKOB OT BO3JIEHCTBUSI OIMOJ3HS, MIPOBaJia 3€MHOM MOBEPXHOCTU WIIU
nepekoca pyHaaMeHTa U 0OpyIIEeHUs 3/JaHUsI BCIAEACTBUE MOITOTIICHUS.

KoMruiekCHbIN CHCTEMHBIN MOIX0/T K PEIICHHUIO MPOOJIeM YCTOMYUBOTO Pa3BUTHUS
TEPPUTOPUN MOXKET OCYILIESCTBIISITRCSA HA OCHOBE KOHIICTIIUU YIPaBJICHUS PUCKOM,
KOTJja KOJIMYECTBEHHO OIIEHMBAETCS PUCK OT KaXKIOr0 MOCJIEAYIOIIETO Iara pa3BUTHA
TEPPUTOPUIL M BHEIPEHUS B SKOJOTHUECKYIO Cpelly M JAlTCS PEKOMEHIAMHU IO
CHIDKEHHMIO TaKoro pucka. Takke clielyeT y4HMThIBaThb BCE MHOI0OOpa3ve OMacHBIX
MPUPOJHBIX MPOLECCOB HA JAHHOM TEPPUTOPUM W BO3MOXKHOE YCUJIEHHE UX
BO3JICHCTBUSI HA TEOJOTHYECKYIO Cpelly W YBEIMYEHHE BO3MOXKHBIX YIIEpOOB mpu
BO3PAaCTAIOLIEH I'€03KOJIOTUYECKON HATPYy3KE HA CUCTEMY.

[TpupoaHBIi PUCK TOPHBIX M PABHUHHBIX TEPPUTOPUIA UMEET CBOIO CHCIUPUKY U
0COOEHHOCTH. MHOIrHE T€0IKOJOTHYECKHEe MPOoOJIeMbl CTOST OCOOEHHO OCTPO Ha
TOPHBIX TeppuTOpHsAX. Ecim Hambombleld MPUPOIHONW ONMACHOCTHIO IS PaBHUHHBIX
TEPPUTOPHI SIBISIOTCS HABOJHEHHWSA, TO [JII TOPHBIX MECTHOCTEH HaMOOJBIIYIO
OTMAaCHOCTh TIPEACTABISIOT 3eMJIeTpsceHusl. M mpoJIMBHBIE JOXKIW, U 3€MIICTPSICEHUS
SBJITFOTCSL TPUTTEPAMH JJIi OTOJ3HEBBIX IPOILIECCOB — Celiel, 0OBAaJIOB, OCBHINEH,

OTOJI3HEW Pa3HOIo TUIA, KOTOPhIE TAKXKE HAaMOOJIEe OMACHbI AJII TOPHBIX TEPPUTOPHI.
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I'opog B cencMOONacHOM 30HE SABISETCS WMCTOYHMKOM IIOBBIIIEHHOTO PHUCKA
BCJIEICTBUE OOJBIIMX TMOTEHIIMAIBHBIX XEepTB W paspymieHuidd. Tam, toe Ha (one
BBICOKOM CEMCMHUYECKOM OITACHOCTH CYIIECTBYET €UI€ OIOJI3HEBAsl ONACHOCTh, PHUCK
CYILIECTBEHHO MOBbIMIAETCs. W ecim ceicMUYecKass OaCHOCTb HA TEPPUTOPUU rOpoJa
OJIMHAKOBA, TO OIOJI3HEBAS OMACHOCTh B CEMCMOOIMACHOM ropoje auddepeHipoBasa 1
YBEIMYHUBAET OMMACHOCTD U PUCK.

Crnenyer NOHUMATh, YTO NAPaMETPbl OACHOCTH, yuiepOa U pucKa TECHO CBS3aHbI
Mexy coOoi. I'ie Oosbliie HaceaeHue, TaM OOJIbIIE KUIIbs, JOPOT U KOMMYHUKAIUH.

Kak npaBunio, nieHa 3eMJId ¥ KWJIbs BBILIE TaM, € BBIIIE IIJIOTHOCTh HACEJICHHUS.
Tam >xe BbllIE€ IUIOTHOCTh 3aCTPOMKH M KOMMYHHUKalMid. Takum oOpa3om, MJIOTHOCTh
HACEJIEHUSI MOXKET pacCMaTpUBAThCA KaK IOKAa3aTelb U ONPEICISIIONMN TapaMeTp Ui
OLIEHKHM ITOTEHIMAJIBHOrO yuiepba B cilydae omacHoro coObitusa. KapTel miuotHocTH
HACEJICHUS1 OUYEHb NIOKAa3aTEeNbHbI JIS1 OLIEHKH MOTEHIMAILHOTO yIiepOa Mpu CTUXUHHBIX

OencTBUsIX U KatacTpodax.
6.2.3. OnacHble npupoanbie npoueccsl KaBkasckoro permona

6.2.3.1. CelicMHYHOCTH

Cesepnblit KaBka3s siBnsiercst yacTeio npoTsbkeHHOM Kpbim-KaBkasz-Konernarckoi
30Hbl Mpan-KaBka3-AHATOMMKUCKOTO CEHCMOAKTUBHOrO permoHa. CesepHblii KaBkas
XapaKTEepPU3yeTCs CaMOUM BBICOKOM CEHCMHYECKON AKTHUBHOCTBIO B €BPOIEMCKON YacTH
Poccun [Atnac..., 2007, 2010; Yaomos, 2007; Ocunos u ap., 2015; Croruuii u ap.,
2019; Croruuii, Ctorauii, 2017; Kommiekr kapt..., 1998; Ganapathy et al., 2018]. Emy
CBOMCTBEHHBI OYE€Hb KpPYIHBIE 3emiieTpsiceHus. Hambonee akTUBHA B CEMCMUYECKOM
oTHollIeHHH BocTouHas 4acTh CeBepHoro KaBkaza — teppuropuun [larectana, Yeunu,
Wurymernn u Ceseproit Ocetnn [Xynenumze, 2010] (185 B cniricke auteparyphbi)

Haunbonee omacHoii Ha tore Poccuu siBnsieTcs TeppUTOPHS B MOJI0CE MIUPUHON OT
200 no 300 kM BmOJIH BCEW TOCYJapCTBEHHOM TPaHMIIbI, TAC C PA3IMYHOU CTETCHBIO

BEPOSTHOCTH BO3MOYKHBI 3eMJICTpsICEHUS] MHTEHCUBHOCTHIO 8, 9 1 10 Gamos (PucyHok

6.3).
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CEBEPO-KABKAJICKHA H WAHUN GEAEPAABHBE OKPYFA

KAPTA OBUIETO CEHCMHYECKOTO PAHOHHPOBAHMA CO CTENEHBLIO CERCMHYECKO ONACHOCTI B (5%)
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Pucynok 6.3 — CeBepo-KaBkasckuii u FOxubIit penepanbhblii okpyra. Kapra obmiero ceficMmuueckoro
palilOHUPOBAHUS CO CTENEHbIO ceficMuueckol onacHoct [ATnac...,2007]

6.2.3.2. Onoua3HeBoii puck Ha CeBepHom KaBka3se

Onoyi3HEBbIE MPOLECCHI BCTPEYAIOTCA IPAKTUYECKHM Ha BCEW TEPPUTOPHH
CesepHoro Kagkasa.

Tepputopun ¢ ype3BbIYAaHO OMACHBIMU palOHAMHM PACIHPOCTPAHECHBI B JIBYX
cyorektax CeBepnHoro Kaskaza — Kpacnomapckom kpae u Pecmybnmuke Jlarecran
[babypun u nap., 2014, 2019; Joopes u ap., 2019; 3aanumsuau u gp., 2012, 2018;
upmapkoB u ap., 2013; besyrnosa, 2014; bouasipeB u np., 2014; Jlrobumosa u ap.,
2017; Mamaes, Sctpebos, 2016; Manwuii u ap., 2015; Hukonaes u ap., 2019].
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[Ipaktnueckn Bo  Bcex cyobekrax CeBepHoro KaBkaza  mosyuuiu
paclpoCTPAHEHUE PANMOHBI C BBICOKOM M BEChbMa BBICOKOW CTEIEHBIO OIOJI3HEBOU
omacHoctu (Pucynok 6.4).

BozaeiictButo onon3Heir Ha CeBepHoMm KaBkaze moJIBEp)KEHbI TaKUE KpPYIHBIE
ropoga kak Hoopoccuiick, Kpacnomap, Coun, Maiikon, Apmasup, CTaBpoOIIOJb,
Yepkecck, KucinoBoack, Hanpunk, Bnagukaskas, ['po3usbiii, Maxaukana [Ataac., 2007,
Pecnyommuka CeBeprast Ocerns., 1998].

BaxxHo, 4yTo B cpellHe- MU HU3ZKOTOpbe B HAMOOJBIICH CTENEHU MPOSBIACTCS
OIOJI3HEBAsl OMACHOCTh M COCPENOTOYEHA 3HAYUTENbHAs 4acTh MH(QPACTPYKTYpPBI, YTO

olpenenseT HauOOoJIBIINI OIIOJI3HEBON PHUCK.
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Pucynoxk 6.4 — OnacHocts omnonzheit CeBeproro Kaskasa [Atiac..., 2007]

6.2.3.3. Hapoauenusi Ha CeBepHom KaBka3se

Haubonee onacHble U pa3pylmuTenbHble HABOAHEHUS U 00ycioBieHHble uMu YC
Ha CeBepHoMm KaBkaze BO3HMKAIOT B pe3yJibTaT€ BECEHHUX IOJIOBOAUN M JIETHE-
BECEHHHX MABOJKOB.

Pexu CeBepHoro KaBkasza oTiIMUYalOTCs pa3IMuHBIMHU YCIOBUSIMHU (HOPMHUPOBAHUS

CTOKa BOJIbl. Peku pernona moapasaessiioTcs Ha aBa tuna [Pasymos u ap., 2000, 2013]:
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1) Pexn ¢ MakCHMaJbHBIM CTOKOM OT TasHHS CHETOB M JICTHUKOB (Y4acTh PEK
CraBponosibcKoro Kpasi U peku pecrmyosmmk CesepHoro Kakasa).

2) Pexku ¢ MakCHMMaJIbHBIM CTOKOM, OOYCJIOBJICHHBIM BBINaICHUEM WHTCHCUBHBIX
ocaakoB (paBHUHHBIE peku CTaBpPOMOJIbCKOTO Kpasi).

Crenenb OMacHOCTH HAaBOJHEHUM M MaciiTad Bo3Hukarommx YC ompenensercs
MPEBBIIICHUEM MAaKCUMaJIbHOTO YPOBHS BOJIbI B pEKax BO BpeMs 3aTOIUICHUS HaJl
HUCXOJHBIM YpOBHEM. MakcUMallbHBI YPOBEHb OIpENENsieT IUIONIaAb 3aTOIJICHUS B
noitme pexku. Ha tepputropum KaBka3zckoro pervoHa BbIIEHSIOTCS 4 30HBI C pa3HOU
CTEICHBIO onacHOCTH HaBoHeHuH (PucyHok 6.5) [PazymoB u ap., 2000, 2013]

1) 3oHa uYpe3BHIUAHO OMACHBIX HABOJHEHWH, KOTJa MaKCHUMAaJbHBIC YPOBHH
BOJIbI OoJiee 4eM Ha 3,2 MeTpa MPEBBIIIAIOT UCXOHBIN YPOBEHb (pailoH B OacceitHe p.
Ky6aHns.)

2) 3ona BechbMma omacHbIX (2,1-3,2 M) u omacHbix (1,5-2,0 M) HaBomHEHUit
(palioHBI B CpeJTHEM U HUKHEM TedeHUH p. Tepek).

3) 3ona ymepenHo omacHbix HaBogHeHuit (0,8-1,4 m) (Oacceitnnl pek Cyak,
Cymxka, Manka, bakcan, Yerem, Uepek, Kyma).

4) 3oHa MaJo onacHbIX HaBoaHeHU# (MeHee 0,8 M) Ha OoJbIIel YacTH peruoHa.

B npenenax CeBepHoro KaBkaza onmacHOCTh HABOJAHEHUMN CYIIECTBYET JJISI BCEH
TEPPUTOPUHM, HO  HauOoNbIIEH  yrpo3e  HABOJAHEHW  TOABEpP)KEHA  camas
I'YCTOHACEJICHHAs! YaCTh PEruoHa — MPeIropHasi U paBHUHHAS.

['opHble W TpeAropHbIE PalOHBI OTHOCSTCS K 30HE, IJI€ BBICOKA BEPOATHOCTH
MPOXOXKIEHUS [0 pyclaM pPEK CeNeBbIX MNOTOKOB. OHHU SBISIIOTCS Pe3yJbTaToOM
COBMECTHOTO JICCTBUS TallbIX BOJl W MPOJUBHBIX JOXKIEH U COMPOBOXKIAKOTCS
CTPEMHTEIIHBIM TIOILEMOM YPOBHS BOJABI B Y3KHX PEUHBIX MoyMHAX. Hambombrmmit
YpPOH HaceJIeHHWIO U DKOHOMHMKE HAHOCST TIaBOJKH PEAKONH IMOBTOPSEMOCTH C

MaKCHMAaJIbHBIM PaCXOaO0M.
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Pucynoxk 6.5 — OnacHocTh HaBoHEHHI [PasymoB u ap., 2000, 2013]
Tun mpouecca mo ypoBHto onacHocTu: 1) KpacHslii - upe3BbIuaiiHo onacHsiil. 2) Po30BbIii - omacHsIi /
o4eHb onacHbIi. 3) YKenTolii - yMepeHHO onacHblii. 4) 3eNeHbli — MaTOOIACHBIH.

6.2.4. IloTeHUHAIBLHBIN yIIep0 OT MPUPOAHBIX ONACHOCTEH M KaTacTpod. AHaau3

(pakTHyeckoro marepuaJia

[Ipu  omeHke  mMOTEHIMAJbHOTO  ymiepba B cilydae  HACTYIJICHUS
KaTacTpOo(UYECKOTO COOBITUS B KAdeCcTBE OMPEACISAIONUX MapamMeTpoB MOTYT
paccMaTpuBaTbCd  IUIOTHOCTh  HACEJIEHWs, IUIOTHOCTb  3aCTPOMKH, IUIOTHOCTB
KOMMYHUKAIIUI, CTOMMOCTb >KHJIbsl, CTOUMOCTb 3eMJii. Ha OCHOBE 3KCIEPTHBIX OLEHOK
B KayeCTBE OCHOBHBIX OMNPEIEISIONIMX MapaMeTPOB OIEHKU HHTErpajbHOro yiiepoa
MO>KHO PacCMaTpHUBaTh IJIOTHOCTh HACEJIEHUs, IFIOTHOCTh KOMMYHHUKAUMI U IIJIOTHOCTh

3actpoiiku (Pucynku 6.6; 6.7).
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IMNOToCTL Hacenssmn,

MNOTHOCTL HacenexuA No et
MYHUUMNanbHbIM 06pa3zoBaHMAM E 3
cybGwexros Cesepnoro Kaskasa ——

YMCNEHHOCTE HACENEHHMA NO
pernonam (8 reic.)

150 - 500
I
- 500-1000
| 1000 - 3000
3000 - 5000

> 5000

Lindpaw na rapre oboamavens:

1. Aguiren
2 Kapavaeso-Hepeeccis
3

. R
4. Cooopuan Ccetun
5 Vsrywetus

Pucynok 6.66 — Yucnennocts Hacenenue Ceseproro Kapkaza (Poccrar).
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Pucynok 6.76 — IIpombiennocts CeBepo-KaBka3ckoro 3KOHOMUYECKOTO paiioHa
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Pucynox 6.78 — BosaukaoBenrne UC TeXHOTEHHOTO XapakTepa
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Pucynok 6.71 — OcHOBHBIE TPYOOIIPOBOIBI
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CeBepo-Kaskaiackan xenesHas gopora
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Pucynok 6.7e — UndpactpykTypa u npomsinuieHHocTs CeBepHoro Kapkasa.
ATtnac sTHOmONTUTHYECKOM nctopun Kaskasa https//www.iriston.com/nogbon/?f=11. Ceepo-
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6.2.5. MeTron anaaun3a uepapxuii Caatu

CymiecTByIOT JBE OCHOBHBIE TPOOJIEMBI MPH OLIEHKE M KapTorpaupoBaHUM
F€03KOJIOTUYECKOTO PUCKA!

1) Yuubukanus KOJIMYECTBCHHON OICHKU MPUPOAHOIO PHUCKA OT PA3HOIO BHIA
omacHocTed. MMess B BHAYy HalMyue Pa3IMYHbIX KAYECTBEHHBIX U KOJMYECTBEHHBIX
MapaMeTpOB OMACHBIX MPUPOAHBIX MPOIIECCOB M PA3IUYHBIX MapaMETPOB U 3HAYCHUM
OLICHKH yIiepoa.

2) YHUQUUUPOBAHHBIM TMMOAXOJ K IOCTPOCHHUIO  CYNEPIO3HMIMNA  KapT
WHTETPAbHOM OMAacHOCTH W MHTETPaJbHOTO yiiepba. UTo BKIIOYAET MOCTPOCHUE
WHTETPAIbHBIX KapT Pa3JIMYHBIX OMACHBIX MNPHUPOJHBIX MPOLECCOB U HHTETPATbHBIX
KapT Pa3IMYHOTO BUJA TOTEHIIUAJIBHBIX YIIIEpOOB.

KonnuecTBeHHBIMU MTapaMeTpaMy OLIEHKH OMACHOCTH CITyXKarT:

-J1J1s1 3eMIIeTPSICEHMI - CECMUYHOCTD B Oajiax,

-J[71s1 HaBOJHEHUI M MOATOINICHUH — BBICOTA MOAbEMA BO/IbI,

-JlJ1s1 yparaHoB — CKOpOCTh BETPA,


https://www.iriston.com/nogbon/?f=11
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-J171s1 TMBHEW — KOJIMYECTBO BBINABIINX OCAJKOB,

-]l 3acyxu - TeMneparypa 1 BIa)KHOCTh BO3/{yXa U MOYBHI.

-JlJIsi  OmoJ3HEW TaKMM KOJMYECTBEHHBIM IMapaMETPOM MOXKET CIYXKHUTh
YCTOMYMBOCTh OIOJI3HEBOTO CKJIOHA, HO 3TO PACUYETHBIM mapamerp. A HU3MepSIeMbIMU
rapaMeTpaMM OIIEHKH OIOJ3HEBOM OMAaCHOCTH MOTYT CIY>KUTh YroJl CKJIOHA, BBICOTA
CKJIOHA, IIPOYHOCTHBIC CBOMCTBA IIOPOJ, OOBOJAHEHHOCTh (OJM30CTH pEKH), a
TPUITEpAaMH — CEUCMUYHOCTh W METEeoposorus (JIMBHHU, TasHUE CHera). Takxke
pe3yJIbTaT OIMOJI3HEBOTO IMPOIIEcca OIEHUBACTCS 00HEMOM U MAacCOM OIOJI3HEBOTO Tela.

-JUIs1 CHEXHBIX JIAaBUH W CEJEH JUISI XapaKTEPUCTUKH OIACHOTO IIpolecca
UCIIOJIB3YIOTCS CKOPOCTH JIBUXKEHUS MTOTOKA MAacc, JJIMHA CKJIOHA, MJIOTHOCTh U COCTaB
nopoa, oObeM nBWXKyHuxcs Macc. OIleHUBaeTCd MW PacCUUTHIBAETCS 00JaCTh
MOPaXKEHUS JBWKYIIUMCS TTIOTOKOM.

ITo xaxaoMy u3 BBIOpaHHBIX IMAPAMETPOB YCTAHABIMBACTCS KOJIMYECTBEHHAS
IIKajga ¥ JETUTCS Ha S rpajaldii: oueHb Majioe 3HAYeHHUE, MaJloe, CpeliHee, YMEPEHHO
OombII0€, 0O9eHb OoJbIIoe. KaXkaoii rpaianuy MprucBanBaeTCsl YHCICHHBIN apameTp: 0;
0,25; 0,5; 0,75; 1. DToT MmapameTp paccMaTpUBaETCS KaK OIlEHKAa BEPOSTHOCTH OMACHOTO
NPUPOIHOTO COObITUSA. OlIEHKA HOCUT SKCIIEPTHBIN XapakTep.

VYiiep0 Taxke OIIEHMBAETCS MO 5 TpajalusM: OYeHb Malloe 3HAuYeHUe, Malloe,
CpeaHee, YMEpPEHHO OoJipllioe, OuYeHb Oonbinoe. Kaxkmoi rpamamuu  Takke
npucBanBaeTcs uynciaeHHb mapamerp: 0; 0,25; 0,5; 0,75; 1.

Uto0BI ydecTh BCE 3TH MapaMeTphl, HEOOXO0IUMa Tak)Ke BECOBas OILICHKA BKJaja
Ka)XJIOro mapameTpa B Ipoiiecc.

AHaJIOTUYHO, BECOBAasl OIIEHKA BKJIaJla MOTPEOYETCs MPU OLICHKE MHTErPaIbHOTO
pUCKa KaK CyMMbl PUCKOB OT Pa3jUYHBIX OMACHBIX MpoleccoB. UTO B CBOIO Ouyepeab
TpeOyeT IKCIEPTHOW OLICHKU CHEIUATUCTOB, CTATUCTUYECKUX JTaHHBIX U pa3pabOTKH
MaTeMaTUYECKUX METOJIOB U MOJX0/I0B.

Tak omauM w3 Haubosiee TMPOAYKTHUBHBIX METOJIOB OIEHKH BECOBBIX
XapakTepUCTUK BKJIaJa OT KaXJIOro U3 OINACHBIX MPUPOJHBIX MPOIECCOB B
dbopMHUpOBaHUE U OIEHKY HMHTETPATBHOTO T'€OIKOJOTHMUECKOTO0 PUCKA MOMKET CIIYKHUTh

MmeToJ1 aHanu3a uepapxuid (Analityc hierarchy process — AHP, pycckas abopeBuarypa —
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MAMWN), paspaboranubiii Tomacom Caatu (CILIA) B 1970 r. [Caaru, 1993]. OcHoBa
meTtoma CaaTH — MOMapHBIC CPABHEHUS albTCPHATHB IO KaXKIOMY H3 KPUTEPHUEB H
IIOIIAPHOE CPaBHEHHME KPUTEPUEB C TOUKH 3PEHUS BAXKHOCTH JUIS ITOCTABICHHOMN IIEJIH.
Takum 00pa3om, Bce CpaBHEHHUS B JJAHHOM METOJC MPOU3BOISTCS MOMAPHO, — TO €CTh
caMbIM IPOCTHIM M OYEeBUAHBIM MeTomoM. Merox Caatu mpuBoaut JIIIP (nmio,
NPUHUMAIOIIEE PEIIEHUE) HE K «IPAaBUIBHOMY» PEIICHHUIO, 4 K BapUAHTY, HAUITYYIIHM
00pa3oM COrIacyroIeMycsl ¢ €ro MOHUMaHHEeM CYTH MPOoOJIeMbl U TPEOOBAHUAMH K €€
pemennio. Takum 00pa3oM, OSTOT METOH IO3BOJIAET IONYyYUTh OOBEKTHBHBIC
MaTeMaTHYECKUE COOTHOIIECHHUS MEXKAy albTepHATHBAMU Ha OCHOBE CYOBEKTHBHOIO
B3IUISA/1a Ha CUTYAI[HMIO JIUI[A, IPUHUMAIOIIETO PEIleHHE.

s cpaBuenusi CaaTv MpEIIOKHI HCIOJb30BaTh KAdyeCTBEHHBIC IIPU3HAKH,

IIEPEBOIUMBIC 3aTE€M B KOJIMUECTBEHHBIC, 10 9-TH OaympHOM mmikaie (Tabmiwma 6.3).

Ta6J'II/IHa 6.3 — KauecTBeHHBIC BapHUaHTbI CPABHCHHA U COOTBCTCTBYIOINUC UM

KOJIMYECTBEHHBIEC OalIbI

KauectBennoe KonnyecTBeHHbI KauectBennoe KonmuecTBeHHbII
CpaBHEHHE aHaJjior CpaBHEHHE aHaJjor

PaBHO, OIMHAKOBO, 1 PaBHO, OIMHAKOBO, 1

Hewmnoro myunie 3 HEMHOTO XYyX€E 1/3

Jlyue, BaxkHee 5 Xyxe, MEHEE Ba)KHO 1/5
3HAYUTENIBHO JIy4Ile 7 3HAYUTEIIBHO XYK€ 17

[TpuHIIMTIHATTEHO 9 [TpuHIIMTIHATTEHO 1/9

JTydie XyXe

B cnyuae, ecnu JIIIP He MOXeT onpenenuTscs MeEx)Iy ABYMs Kau€CTBEHHBIMU
MPU3HAKAMH, HAJIMYUM [POMEXKYTOUYHOTO MHEHHS, PEKOMEHIYETCS HCIOIb30BaTh

MIPOMEKyTOUHbIE O6abl 2, 4, 6, 8.
ITocTpoeHne MAaTPUIbI MONMAPHBIX CPABHEHUIT KPUTEPHEB MO 11EJIH.

OCHOBHBIMM OMNACHBIMU MPUPOJHBIMH MPOILIECCAMU HA TOPHBIX TEPPUTOPUSIIX
ABJISIFOTCS. 3€MJIETPSICEHMS, ONOJI3HM W HaBOJHEHUA. Ha paBHUHHBIX TEPPUTOPUSAX —
HABOJHEHHUS, ONOJI3U U KapcT. Ha ropocKux paBHUHHBIX TEPPUTOPHUAX — OIMOI3HEBBIC

IIPpOLCCChI, KaApCT U IMMOATOIINIICHUC.
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CoryacHO 3KCIEPTHBIM OLEHKAM, MOYXXHO CUMTAaTh, YTO JJII TOPHBIX TEPPUTOPUI
3eMJIETPSICEHUS SBISIOTCSA CAMBIMHM ONACHBIMU IPOLECCAMM, OIACHEE, YEM OITOJI3HHU, U
3HAYUTEIILHO OITACHEE, YeM HAaBOJHEHHMs. A OIIOJI3HU OIIACHEE, YEM HABOJAHECHUS.
Torma MOXHO TIOJYYWTh MATPULy ITONAPHBIX CPABHEHUW KPUTEPUEB IS

semsierpsicenuii (3T), ononsueit (O) u HaBoaHenuit (H) ( TaOuna 6.4).

Ta6numa 6.4 — Matpuiia rmonapHbIX CpaBHEHUM KPUTEPUEB

3T O H
3T 1 5 l
O 1/5 1 5
H 1/7 1/5 1

T.k. cpaBHeHMsSI B3aMMHBI, TO JOCTATOYHO COCTABUThb TOJBKO €€ YacTh,
pacIoJIoXKEHHYIO0 Ha/ TTIaBHOW AuaroHansio. [1of rmaBHOM AUaroHalblo 3alyChIBAIOTCS
yucia, 00paTHbIE K COOTBETCTBYIOIIUM YKCIaM HaJ fuaroHaibio. Ha nuaronanu Bcerna
CTaBSITCS €IMHUIIBI, TAK KaK OJMHAKOBBIE KPUTEPUHU PABHBI MEKTY COOOM.

Hanee, cornacHo Meroguke Caatu, MpOBOAUM HOPMUPOBKY MATPHIIBI:

1. Haxoaum cymMMy 3J€MEHTOB KaXkoro ctosiora. (Tabmuma 6.5).

2. Jlenum Bce DTIEMEHTHI MaTPUIIbI HA CyMMY 3JIEMEHTOB COOTBETCTBYIOIIETO
cronbna. (Tabnuua 6.6).

3. Onpenensiem Beca cTpok. i 3TOro onpenenseM cpeiHee 3HaYeHUE B KaXK 101
CTpOKe TocyIeHel U3 moydeHHbIX MaTpull (Tabwma 6.7).

[TosrydeHHBIH B UTOTE CTOJNIOEIL 3a/1a€T BECa CTPOK MAaTPHUIIbl, — B JAHHOM Ciydae
— Beca KPUTEPHUEB C TOUKH 3PECHHUS MMOCTABICHHON 1IEJTH.

OTOT CTONOEI] HA3bIBAIOT BECOBBIM CTOJI0II0OM KpUTepueB 1o uean (Tadmuma

6.7).
Tabnuma 6.5
3T @) H
3T 1 5 7
O 1/5 1 5
H 1/7 1/5 1
> 1,343 6,2 13




155

Taobmuna 6.6
3T O H
3T 0, 745 0,8 0,56
O 0,15 0,16 0,38
H 0,1 0,03 0,08
> 1,343 6,2 13
Tabmuna 6.7
3T O H Yerp /3
3T 0, 745 0,8 0,56 0,7
O 0,15 0,16 0,38 0,23
H 0,1 0,03 0,08 0,07
Y 1,343 6,2 13

[Monyuennsiit B urore croioder {0,7; 0,23; 0,07} 3amaet Beca CTpOK MaTpHIIbI, — B
JAHHOM CJIy4ae — Beca KpUTEPUEB C TOUKH 3PEHUS IOCTABIIEHHOM LENH.

Torma Bec 3emyleTpsACEeHUI TIPU OIEHKE HWHTErpaibHoil omacHoctu 0,7,
onoJi3HeBbIX nporieccoB 0, 23, a HapogHenuti 0,07.

UYro otpaxaeT HauOONBIIMKA BKJIAJ CEHCMUYECKON OMACHOCTU B MHTETPAIbHYIO
OPUPOJAHYIO OMAcHOCTh. TakuM 00pa3oMm, TOJYy4YEeH BECOBOM BEKTOpP MPUPOIHBIX
OIIaCHOCTEH @

a; = {0,7; 0,23; 0,07}

CocTaBUB aHAJIOTUYHYIO MATPUILY TTOMAPHBIX CPABHEHUN KPUTEPHUEB IO EIH JJIs
OLICHKM yuiep0a, cuuTas IUIOTHOCTh HACEJIEHHUsI 3aUUTENIbHO Ba)KHEE IUJIOTHOCTH
KOMMYHHKAIIMM, a IUIOTHOCTh KOMMYHHMKAIIMM Ba)XHEE IUIOTHOCTH 3aCTPOMKH, B
KaueCcTBE OCHOBHOTO MapaMmeTpa ¢ HAaUOOJBIIMM BECOM MOKHO BBIICIUTH TJIOTHOCTH
HaceJIeHUs, KOTopasl ONpenessieT BCe OCTalbHbIE MapaMeTphl. TOraa MOXHO MOJYyYUTh
BECOBOM BEKTOP MOTEHIMAJIBHBIX YIIEPOOB [,

Br = {0,7; 0,23; 0,07}

U 3aTeM MHTErpabHbIA PUCK paccuuThIBaeTCs 1o hopmyie (48).

R, = z a; Py Zkﬂkl)ik (48)
j

Hcropruecku CHOXUIOCh TakK, YTO MMEHHO Ha ropsiyer mnoJioce KaBkaza mo

CTCIICHU HpHpOI{HOﬁ OIIaCHOCTH  CKOHLOCHTPpHUPOBAHA HauOoIbIIasl IJIOTHOCTh

Hacenenus (PucyHok 6.6), MIOTHOCTH KOMMYHMKAIIMH M 3aCTPOMKH, TEXHOI'€HHOMN
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Harpysku (Pucynok 6.7) , 94To B CBOIO ouepeib OompeeseT ropsayio monocy KaBkasza
0 DKOJIOTHYECKOMY PHCKY, Ha KOTOPOU BBIICIISIOTCS TOPSAYHE TsATHA pUCKa 1-TO U 2-TO
pasnra (Pucynok 6.8 (B)).

B KaBka3ckom permoHe TakuM 0Opa30oM MOXKHO BBIJIEIHTH TOPSUYYIO TOJIOCY
KaBkaza mo CTENeHW SKOJOTMYECKOIO PHUCKA, XAPAKTEPU3YIOIIYIO 30HY KOJUIM3UU
Adpukanckoit u EBpasuiickoil TuTocQepHbIX MIUT, KOTOpas MPOXOAUT OT Maxadkabl
yepe3 ['posnbiii, BmanukaBkaz wm Kpacnomap, pacmupssace k UepHOMOpCKOMY
nobepexpio KaBkaza u A3szoBckoMy wopro. Ha Tepputopun ropsuedt MOJI0CHI
BBIJICTISIIOTCSL TOpsiYMe MMsiTHA 1-ro paHra pucKa, CBSI3aHHBIE C BBICOKOHW IIOTHOCTHIO
HaceJIeHUsI W 0co00 MEeHHBIMH OOBekTamMu — JlepOeHT, enwHCTBeHHBIM Ha KaBkase
00bekT KynbrypHoro Hacneaus FOHECKO, u ropusiii knactep Coun ¢ OnMUMIUACKUMA

0o0BeKTaMH, a TaK)Ke TOpSYMe MATHA 2-TO paHra pUCKa - KPYMHBIE TOpPOoAa U KypOpThI

Cesepaoro Kageka3za (Pucynok 6.88).

PHCK NPHPOJHBIX YPEIBRIYARHLIX CHTYAIIHA

MECTHONO H IOKAJBLHOO ¥POBHER (4C-1)
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Pucynok 6.8a — YUactoTa mpupoHBIX Ype3BBIYAHBIX CUTYaIui [Atiac..., 2010]
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Pucynok 6.86 — Kypopts! CeBepHoro Kapkasa.
https://class-tour.com/goroda-kurorty-severnogo-kavkaza-na-karte-rossii/
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Pucynok 6.88 — I'opstuas motoca KaBkasa 1o crenenu reoskoioruaeckoro prucka [Ceanosa, 2022].
['opstune nsiTHA pucka Ha Tropsiueit mosoce KaBkasa (TeMHas mosoca). boibime 6enbie Kpyru —
ropsiare maTHa 1-ro panra (kiracca), Majble Oellble KpyTH — 2-TO paHra.

['opstume mnsATHA reoskosiornueckoro pucka KaBkaza TpeOyrlOT MOBBIIIEHHOTO
BHUMaHHUS K OpPraHU3allMy SKOJOTHMYECKOTO MOHUTOPHUHIA, MPOBEICHHUS HHKEHEPHO-
3aIUTHBIX MEpPONPUITHI U HWHOOpPMAIUMU HACEJCHHS U MPUHUMAIOIIMX pEUICHUs

OpraHU3aIMi 0 BOBMOXHBIX CTUXUITHBIX OCICTBHIX U KaTacTpodax.


https://class-tour.com/goroda-kurorty-severnogo-kavkaza-na-karte-rossii/
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Takum 00pa3oM, BBEJIEHO MOHSITUE ropsiueil nojgockl KaBka3za u ropsianx msiTeH
KaBka3a pa3nu4yHOro paHra 10 PHUCKY, a TakKKe€ METOJUMKa pHCK-aHaIHu3a
YHU(GULIUPOBAHHON OIeHKM u KapTtorpadupoBaHus Iud@epeHInpoOBaHHOTO U
MHTErPAJIbHOTO T'€03KOJIOTMYECKOro pucka. PazpaboTraHa MeTOJMKa OLIEHKH BECOBBIX
napamMeTpoB ¥ UHTETPAIbHOTO T€0IKOJIOTHYECKOTO PUCKA HA OCHOBE METO/Ia CPaBHEHUS
uepapxuii Caaru.

Metoauka naeT BO3MOXKHOCTb YBEJIMYMBATh JAETaIbHOCTh OIICHKH PUCKA, AeNaTh
HAyYHO-TEXHUYECKHE BBIBOJBI W JaBaThb PEKOMEHJALMU [IJIsl HACEJCHUS W JUI[ U
OpraHu3alvid, NPUHUMAIONIUX pelieHus U olecrneuuBaromux  0e30MacHOCTh

KU3HEICATSIILHOCTH M YCTOMIMBOE Pa3BUTHE PETHOHOB.
6.3. OneHKa 0noJI3HEBOI0 pUCKa YPOAHU3MPOBAHHBIX TEPPUTOPHIi

B Poccun Bo3nmelicTBHIO OIMOJI3HEH TOABEPKEHO 725 ropoaoB. Cpeay HUX TaKue
oonpie ropoga kak Mocksa, Hwkuuit Horopona, Kaszans, YnesHoBck, Boarorpan,
Yebokcapel, CapatoB, Capanck, Ilepmp, Coum, PocroB-Ha-/lony, Tomck, bapnayn
[[eonmornueckuii puck..., 2020].

BeposaTHOCTh OIOJBHEBOIO IMPOIECCAa 3aBUCUT OT YCTOMYMBOCTH OIOJI3HEBOTO
CKJIOHA, TPUTTEPHBIX MEXaHU3MOB (OCaJIKU, 3€MJIETPSICEHUSI), TEXHOTEHHBIX (DaKTOPOB.
B uneane cHagana tpedyercs GU3MKO-MEXaHMYECKOE U3YUCHUE OIOJI3HEBOTO Mpoliecca
B pPa3HbIX yCIOBUAX. Ha OCHOBE Takoro 3HaHHWSI BO3MOXKHA BEPOSTHOCTHASI OIICHKA
CXOKIEHHS OIOJ3HEN A pas3HbIX Tepputopuid. HO ¢ TOUKM 3peHHs MeXaHUKH
OIOJI3HEBOM MPOIIECC A0 CUX MOpP JI0 KOHIA HEe u3yuyeH. [Ipemckazarh CXoxkIcHUE
OMOJI3HSI HE Bcerja BO3MOXKHO. OILIEHUTh BEPOSITHOCTh TAKOTO mMpoliecca ¢ OOIbIION
HAJIeKHOCTBIO TaKXe TMOKa MNpo0JeMaTUyHO, T.K. JaXe€ CTaTUCTUYECKas dYacToTa
AKTUBU3ALIMU OIOJI3HEN JJIS1 ONPEICIICHHON TEPPUTOPUN BAPbUPYETCS OUEHD LIUPOKO.

BripaGoTka W pa3BUTHE HOBBIX IOJXOJIOB M IOCTPOEHHUE KapT BO MHOIOM
ONPEAENAETCS ONBITOM ABTOPOB M HOCUT OTIEYATOK MX WHIMBUIYAJbHOCTH. Pe3ynbrar
IpoBepsieTC Ha TpPaKTHKEe Ha 0a3e KPUTHUYECKOIO aHaJdu3a HOBBIX IIOJXOJIOB H

MTOJIYYEHHBIX PE3YJIbTATOB.
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B kadectBe mpuMepa MOXKHO pPacCMOTPETh IOAXOX K ITIOCTPOCHHUIO KapThl

OTIOJI3HEBOTO pHCKa HAa TEPPUTOPUU MOCKBEI.
6.3.1. Onos3HeBol puck HA TeppuTOopruu MOCKBBI

Ha teppuropun ropoma MockBbl HauOoJblIee paclpoCTPaHEHUE UMEIOT TaKhe
OMacHbI€ T'€OJOTMYECKHE IMPOLIECChl KAK COBPEMEHHBIE T'€OJMHAMUYECKUE IBUKEHUS

3eMHOM KOpBI, OMOJI3HU, KapcT, cyddo3us, moaToImIeHne, OBpaKHASL U peYHasi 3pO3usl.

(Pucynkm 6.9; 6.10; 6.11; 6.12; 6.13; 6.14, Tanwuma 6.8).

Pucynok 6.9 — PailonupoBaHue TEppUTOPHH T. Pucynok 6.10 — Kapra ckopocTeli COBpeMEHHBIX
MoOCKBBI 110 BeTMUHMHE OCEeIaHUs IOBEPXHOCTH (3a TEKTOHWYECKUX BEPTHKAIBHBIX JIBUKECHUIN
nepuop 1959-1973 rr.) [['eonorus u ropox, 1997]  3emHoii kKopsl MOCKBBI 1 OKkpecTHOCTeH [MockBa.

I'eonorus u ropon,1997].
1 — ucxonusiii penep, 2 — rMyOMHHBIHN penep, 3 —
dbyHIaMeHTalbHBIN penep, 4 — CTeHHas Mapka, 5
— U30JIMHUS CKOPOCTH, MM/TOJT

I'paduk ocemanms (B mm):1. 0 — 20; 2. 20 — 40; 3. 40 — 60; 4. 601ee 60.



\f\\'\\\\\\\\“\ g sl

6\\\\\ 6,( g

Pucynok 6.11 — OcHoBHbIE POpMEBI penbeda, OTpaKaIoNe CYMMapHBIH pe3yabTaT U HAIIPaBIEHHOCTD
HOBEWIINX TEKTOHHYECKUX Ae(opMaruii 3eMHOM KOPHI: 1- OTHOCHTEIbHBIE TOTHSATHS C
00001IeHHBIMU a0COTIOTHBIME BBICOTaMH Mexypeunii 6omee 200m (a), 180-200 m (6), 160-180 M (B);
2 — otHocutenbHbIe omyckanus 140-160 m (a), 120-140 m (6), amke 120 m (B); 3, 4,5 —
CTPYKTYPOOOpa3yIoIiye JMHEAMEHThI U T€0IMHAMUUYECKH AKTUBHBIE 30HbI C ITOBBIIIEHHON
1e(OpPMHUPOBAHHOCTBIO CPEIbl, TPELUIMHOBATOCTHIO M MPOHHUIIAEMOCTHIO TOPHBIX MOPOJ,
OIpeIeISIONIIe aKTUBHOCTh 9K30TeHHBIX MporieccoB [Mockaa. ['eosnorust u ropox., 1997]

Kapra pacnpocrpanesus sow
reO3KONOrMYECKOro Hebnarononyyus Ha
TeppuTOpMK r. Mockam

Pucynok 6.12 — Kapra pacnpocTpaHeHust 30H T€03KOJIOTHYECKOr0 HEOIaromoayynss Ha TEPPUTOPHH T.
Mockssl (Ocurmog, 2001)
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Pucynok 6.13 — CxemMa HEOTEKTOHUYECKOT0 palloHMPOBaHUs ¢ ydacTKaMu npossiaeHui DI TI
Ha Tepputopuu T. Mockssl (PI'YII «I'eorientp-Mocksay, 2005)

Cxema nabaonareannoii cern
Yeaonuiie obosuuenny

VHACTOR HAGAIVICHIN I €70 HOMEP:

@ - 3 onoasiemanic nponeccami

A\ - 5 KapeToBo-cybhOMONHLINM 1pOLECCasH

- 50 TEXHOTEIIMMI IPOUECCaMI

Pucynoxk 6.14a — Cxema pacnonoxxenust HabmoaarensHoi cetu 3a JI'TI
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Pucynok 6.146 — Kapra-cxema o0bekToB MonuTopunra DI'TI Ha teppuropuu r. Mocksbl (OT'VII
«I["eonenTp-MockBay, 2005)

Tammma 6.8 — Criicok cTanMoHapHBIX YY4aCTKOB HAOIOEHUH 32 OMOJI3HEBEIMHU

KapcToBO-cy(hHo3noHHBIMU U TexHOTeHHbIMU TIporieccamu (PI'YIT «I'eomeHTp-

Mocksay, 2005)

NoNe NoNe
HaumeHnoBanue yuacTtka HaumenoBanue ydacTtka
.11 LI
Ornon3HeBble y4aCTKU 9 yxuHO
1 BopoObeBsI ropbl 10 Cxonns
2 Ounu-KyHueso 11 MockBopeube
3 Konomenckoe 12 Kanortus
4 CepebpsiHblii 60p 13 [ToknonHas ropa
5 Hwxnue MHeBHUKH 14 Yaruno
6 Xoporreso 1
7 XopomieBo 2 KapcTroBo-cyddo3ronnslif yuactok
8 Tymuno 1 XOIBIHCKUH

B MockBe OIOI3HEBBIMU SIBJISIIOTCS BBICOKHME Oepera peku MOCKBBI U €€
npuTOKOB — Ay3bl 1 CxogHu. ONoOA3HEBBIE MPOUECCH HA TEPPUTOPUU MOCKBBI XOpOLIO
usydeHsl [Mocksa. ['eonorus u ropoa., 1997; EmenssnoBa, 1972; 3epkans u ap., 2022;

Kazees, 2010; Kosznsakosa u ap., 2018; Kodd, 1990; Kodpd u ap., 1997, 2006; Kyrenos
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u ap., 2001, 2009, 2011; Kponotkusn, 2016; Ocumnos, [loctoes, 2010; IToctoes, 2001,
2003; Mawmaes u 1p., 2019; Tuxsunckwuii, 1984, 1988; Svalova, 2017, 2019].
Onon3Hu 3aHUMAIOT OKOJI0 3% TEppUTOPUH TOpOJa, TNIe HacuuThIBaeTcs 15
IIyOOKHX M MHOXKECTBO MEJIKUX OmoJI3HEeH. COCTaBJICHBI KapThl OMOJI3HEBOM ONAaCHOCTH
tepputopun (Pucynok 6.15). OnacHOCTb OIMOJI3HEH OOJIbINE TaM, TJE UX YCTOWIHMBOCTh

MCHBIIC, a TAK)XKC TaM, I'IC OoupIre 00beM COCKaJIb3bIBAIOIIMX MaCC.

s = B
Pucynok 6.15a — Onon3HeBast onacHOCTh Ha Pucynok 6.156 — Onon3ueBas
tepputopun Mockssl. [Mocksa. ['eonorust u ropos ONAacCHOCTb Ha TEPPUTOPUU MOCKBBI.
(ITapenxkas), 1997]. YyacTtku ckioHOB: 1- Onon3Hu — KpacHbIil 1BeT [MockBa.
MPOSIBJIEHUEM TITyOOKUX OMOJ3HEHN, 2 — CTaOMIIBHOTO I'eonorus u ropon, 1997]

COCTOSIHUSI TIIYOOKHX OTIOJI3HEH, 3 — CHIIBHO
MOpPaKEHHBIE MEJTKUMH U TIOBEPXHOCTHBIMHU
OTIOJI3HSMH, 4 — CJIA00TIOpAKEHHBIE METTKUMH U
MOBEPXHOCTHBIMHU OIOJI3HSAMH, 5 — IPOTUBOOIIOJI3HEBBIC
COOPYIKEHHUSI.
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VYeaoBubie 0603HaueHus

Teomopdoaornueckue ycaosus TLaomaineie HEOTCKTOHMYMECKHE CTPYKTYPhI TIposiBACHNS IKIOTEHHBIX TE0I0THYECCKHX IPOLECCOB

CIpyKTypHO-AeHyAUHORNBIT pebed) A- MockBopelkas 30Ha CTPYKTYPHOIO pasieia Vuactku pazsurus pyGoKHX onomsueii:

:] Y ACHY] . B- Sly3ckas 30Ha CTPYKTYPHOIO pasaena 0)  a) akTuBHBIX; §) HE AKTHBHBIX
B- Jliob Er CKHit 6 VI8CTH BOSMO 4 itk p— .
T CTKH BOIMOAKHOIO PAIBHTHS MEIKHX ONO/IIHEI H OMUIBIBHH
I: I'pasoBo-xonmucTIil peabedy 1- Xmlkmn:miu-o;mx m (CKIOHBI PEYHBIX 10/HH)
2- Hernmnckwii 610k

[: 3. Wasalinoscxiti Grok IToBepXHOCTHBIC 1 MEIKHE OTIOA3HM, BBIABICHHBIC 11O PE3YITh-

TTos10r0-BOAHKCTHIN pesibed) OCHOBHOI MOPEHbI l:- iE o X6 ” - TaTaM BH3YATbHBIX HaGMIOCHHI: a) akTHBHBIC, §) B CTaMK

4- Kynuesckuii 610k
Dposnonno-aenytaunonnstii pesed, obractn  5- Tennocranckuii 610k ‘y‘ s A fere aio "
YHAC/IEI0BANHOTO PA3BHTHA PEUHBIX 0TI Jlnuciiibie HeoTEKTOMNMECKHE CTPYKTYPBI m HACTKH BOIMOKHOTO TIPOSB/ICHHA KapCTOBO-CY(PDOIHOHHBIX
oo NPOLECCOB HA NOBEPXHOCTH (IOPCKHE OTIOKCHHS OTCYTCTBYIOT)
Ny Joun HapYLICHHIT 0CAI0MHOTO YexIia, I
=\ HapyueHis 0ca10uHOro Hexa,

~———  JIMHCAMCHTHI

BPEMCHHOI CTA0NIN3ALIN, B) CTAPBIC 3a/ICPHOBAHHBIC,
Cil HACTHYHO 3ACHING

Kapc
A TIPOLECCOB HA TIOBEPXHOCTH: 3)BOPOHKH , 6)KOT/IOBHHbI
IZI TMoBbiwennoe oceaanue 3emuoii nosepxnocti s 2003-2004 rr

Pucynok 6.158 — Onon3HeBas 0macHOCTh Ha TEPPUTOPUN MOCKBBI.
Cxema pacnpoCTpaHeHHs U aKTUBHOCTH OTIOJI3HEBBIX U KapcTOBbIX Ipoueccos. (PI'YII
«["eonienTp-Mockaay, 2005)

B coBerckue roasl Ha Tepputopun MOCKBBI ObUIO BbIIEIEHO 13 yyacTKoB
IIyOOKUX OIOJI3HEH, B TOM 4HCie, U y4dacToK BopoOwseBbl ropel. B 1970-x romax Ha
ckjoHe BopoObeBbIX rop OBLIM MPOBEACHBI MEPBbIE CEPhE3HBIE MPOTHBOOIOI3HEBHIC
MEPOIPUSITHS, 3aKII0YaBIINECS B OCHOBHOM B COOPYXEHUHM KaMEHHOM HaOepe:kHOH u
CO3IaHUU UCKYCCTBEHHBIX Teppac.

W3 wm3BectHbIX 15 rimyOokuX omon3Hedl Ha TeppuTopun MOCKBBI K Haubolee

OITaCHBIM OITOJI3HAM MOXKHO OTHCCTHU OIIOJI3HH, PACIIOJIOKCHHBIC BJOJb MOCKBBI-pCKI/I
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Ha BopoOweBbix ropax, B Komomenckom, Ha KapampblmeBckoit HaOepe:kHOH U B
MockBopeube. Yo ckioHa Tam Mensiercst ot 10 go 40°,

I'my6okue omomsHU B OacceitHe pekdn MOCKBBI HUMEIOT MPOTSIKEHHOCTD
omon3HeBbIXx y4yacTkoB oT 0,5 mo 3,0-3,5 kM, mmHa 1O OCH JIBWDKCHHS OIOJI3HS
nocturaer 350-380 M. OcHOBHBIM J1e(OPMUPYIOMIUMCS TOPUZOHTOM SIBISIOTCS TIIHMHBI
okc(opIcKoro sipyca ropckoi cucteMbl. OKcopACKrEe MHHBI CKIIOHHBI K TIOJI3YYECTH
U CHIDKEHUIO TMPOYHOCTH BO BPEMEHH, UYTO W OMPEACNAeT UX OCHOBHYIO DPOJb B
OTIOJI3HEBOM IIpOIIECCe.

VYyactok BopoObeBbI rOpbl — 3TO YHUKAJIbHBIN MPUPOTHO-UCTOPUUECKUI MTapK Ha
TeppuUTOpUU T. MOCKBBI, 3/1eCh TaK)X€ PACIOJOKEHBI CMOTPOBas IUIOMIANIKA, Xpam
’KusonauanbHoit Tpowuiipl, TOPHOJIBLKHBIA TPAMIUIMH, KaHATHAs JOpOra.

CxkioH BopoObeBbIX Top MpeacTaBisieT coOOM KpPYIHBIA OMOJI3HEBOM MAacCHB.
Pasmepsl omon3HeBoro yvactka cocTaBisitoT 4,5 kM B nuuHy U 400 M B mmpuHy.
['myobuna omomus pgocturaetr 80 M. OOmas Macca CMEHIAIOMIUXCS T'PYHTOB
OpUEHTHPOBOYHO cocTaBisgeT 60 miaH. ToHH. TakuM 00pa3oM, pacroyioKEHHbBIE B 30HE
BITUSIHUS OTIOJI3HSI COOPYIKEHHUS HaXOMSITCS B 30HE PUCKA.

B 2008 rony na mHambosiee OTBETCTBEHHBIX y4acTKax CkiioHa BopoObeBBIX Top
co3JaHa mepBas MHCTpyMEHTaJbHas HaOmrofaTenbHas ceThb. HecMoTps Ha TO, 4TO 3a
JIECSATh JIET JKCIUTyaTallud 4acTh HAOIIOAATENIbHOW CETH B PE3yJibTaTe aKTHUBHU3AIUU
OTIOJI3HEBBIX TPOIIECCOB OblIa yTpaueHa, OBLIM IMOJYYEeHbl YHUKAJIbHBIC TaHHBIE O
COCTOSIHUM CKJIOHA, KOTOpbI€ TIO3BOJWJIM  CHejaTh OJHO3HAYHBIA BBIBOJ O
HEOOXOIMMOCTH BBITIOJTHCHUS IITUPOKOMACIITAOHBIX MIPOTHUBOOTIOI3HEBBIX
MeponpuaTuid mo ykperieHuto ckiaona. C 2018 roga HaOmroaeHHMS 3a OMOI3HEBBIMU
npoueccamu B MockBe  ocymectBiasier — [eonormueckas — cayx6a  [TIBY
«MOCIKOMOHUTOPUHI»

B 2019 rony B nensax ompeneneHus HEOOXOIUMOTO 00beMa MPOTHBOOIIOI3HEBBIX
MEpONPUATHNA, a TakKe CO3JaHUS CHCTEMBl OINEPAaTUBHOTO  KOHTPOIS U
NPEAYNPSKICHUS aBapUMHBIX CHUTYaIlUl, CBS3aHHBIX C OITOJI3HEBBIMHU TIPOIIECCAMH,

CIIPOCKTHUPOBAHA CCTb BBICOKOTOYHOI'O MOHHUTOPHHIA OIIOJ3HCBOI'O IIPpOHECCa Ha
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yuacTke «BopoObeBbl TOpb» € MNPUMEHEHHMEM HOBEUIIMX TEXHOJOTHH, Yy4eTOM
OTEUECTBEHHOT'O0 U MUPOBOTO OIbITa HAOJIOICHUI 32 OTIOI3HSIMHU.

Co3naBaemasi ceTb Oyner coctoaTh U3 331 HaOII0IATENIbHOTO ITYHKTA
(mabmrolaTeTbHbIE CKBKHMHBI, TEO/IC3MUECCKUE PETephl, JaTYUKU U T.J.) ¥ TO3BOJIAT B
aBTOMATHYECKOM PEXUME PETUCTPUPOBATH CMEILIEHUS TPYHTOB Ha MMOBEPXHOCTU CKJIOHA
u rnyounax 1o 80 M, yYUTHIBaTh U3BMEHEHHS YPOBHS MOJ3EMHBIX BOJI M HAINPSDKEHUS B
TPYHTaXx.

CoBpeMeHHbIE TEXHOJIOTMM cOopa MW TMepeauyd JaHHBIX, MCIOJIb30BAHKE
MAaTEMATHYECKOTO MOJEIUPOBAHUS MO3BOJSAT MOBBICUTh TOYHOCTh U YACTOTY IEpeIadn
WCXOJHBIX JTAHHBIX, MOJy4aTh OOOOIIAIONIMN BHIBOJ O TEKYIIEH M MPOTHO3UPYEMOM
YCTOMUYHUBOCTU CKJIOHA B PEXUME PEAIBHOTO BPEMEHM, HO, CAMOE€ IJIaBHOE, MOJIYYUTh
HEOOXOMUMBIA  00BbEM  JaHHBIX  JJIi  MPOCKTUPOBAHMUS  MPOTUBOOIOJ3HEBBIX
Mmeponpusatuii. [lo Mepe mosydeHuss naHHbIX HHOpMalus OyJIeT HampaBisIThCS B
MIPOEKTHBIE OPTraHU3aLUU JJISl TUITAHUPOBAHUS U PEATU3ALMU MEP UHKEHEPHOM 3alUTHI
CKJIOHA.

B HacTtosiiee Bpemsi Ha TEppUTOPUM MOCKBBI OCYIIECTBIISIETCS MOHUTOPUHT

OIOJI3HEBBIX TpoIieccoB Oojiee ueM Ha 180 yuactkax (PucyHok 6.16).

2021 O |[+] } v/ [
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Tun: Point
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global id:
911580320

Pucynox 6.16 PacrionoskeHre MyHKTOB MOHUTOPHHTA Ha ydacTkax BopoObeBbl ropel, KosomeHckoe,
Boponwunckue npysl. (ITopran oTkpbIThIX gaHHBIX T. MockBbl.) https://data.mos.ru/opendata/2455


https://data.mos.ru/opendata/2455
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Ha yuactke Boponunckue npyasl (Pucynok 6.16 (B)) u mpuiierarmomux yqacTkax
aBTOp NMPOBOJAUT HATypHBIE HaOMIOAeHNA B TeueHue 6onee 40 neT, mpokuBasi Mo aapecy

yi. Akagemuka bakynesa.
6.3.2. AKTUBH3aIUs ONOJI3HEBBIX NMpoIeccoB B MockBe

3a nocjegHuue roapl B MOCKBe Ha6JIIOI[aCTCH 3HAUYUTCIbHAsA AaKTHBU3alUsA
OIIOJIBHCBBIX ITPOLCCCOB. AKTI/IBI/IBaIII/ISI Ha6JIIOI[aCTCﬂ Ha MHOIuX Yy4dacCTKax. B

JacTHOCTH, Ha BopoObeBbIx Topax [Barykina et al., 2019]. (Pucynok 6.17; 6.18).

Pucynok 6.17a — YuacTku akTUBU3a1UsI OMOJ3HEBBIX MTPOLIECCOB OKOJIO TpaMIUIMHA Ha
Bopoo6seBbix ropax. 2007 r. (Poto PI'VII «I'eomeHTp-MockBay)

Pucynok 6.17 6 — Y94acTKu akTHBHU3AIIKs OMOJI3HEBBIX MPOIIECCOB OKOJIO TPaMILTHHA Ha BopoObheBhIX
ropax. 2007 r. (®doro Csanosoii B.B.)
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Pucynok 6.18a — Onon3ueBas kaprta yuactka «BopoObseBbl ropei» (OI'VII «I'eonenTp-
MockBay)

Pucynoxk 6.186 — Cxematudeckuii paspe3s onoja3HeBOro ckiioHa Ha BopoobeBbix ropax (OI'VII
«I"eonieHTp-MOCKBaY)

Ha yuactke KonomeHckoe 3HAuMTENbHAS aKTUBU3ALHUs OIOJI3HEBOrO Ipolecca
uMeJia MECTO B pailoHe KOJUJIEKTOPa, Y 3aBOJa MOJMMETaJIoB, rae Habmoaeausmu NI
PAH u M®3 PAH ycTaHOBJIEHO IMOJOXKEHUE B MAaCCHUBE TIYOOKOW MOBEPXHOCTH
CKOJIB)KEHHUSI, TEPEMEIICHUs IO KOTOPOM BbI3BAJIM pPa3pblB M BBIXOJ U3 CTPOs

YepTaHOBCKOI0 KaHAIM3ALMOHHOrO KojuiekTopa. OnonsHeBol ckioH B KonoMeHckom
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HaXoaAUTCA B AKTHBHOM COCTOSHHH. CCpBGSHaﬂ AKTUBHU3alMs OIIOJISBHCBOTO IMPOLCCCa

umena mecto B 2002 r (PucyHok 6.19-6.24).

Pucynok 6.19a — My3eii-3anoBennuk Kosnomenckoe. O6umii Buj. Onona3HeBoi ckiIoH (poTo
CaanoBoii B.b.)

Pucynok 6.196 — Mys3eii-3anmoBeqauk Komomenckoe. O6mmmii Bua1. OTOI3HEBOH CKIIOH U
Habepexnas (poro Cpamosoit B.b.)
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Pucynok 6.20a — My3eii-3anoennuk Koinomenckoe. OnonsHeBoi ckiloH. LlepkoBn
YcekHoBenus uecTHo# rtaBbl Moanna [Ipenreun. https://pastvu.com/p/

Pucynok 6.206 — Mys3eii-3anmoBegauk Komomernckoe. OmonsHeBoi ckios. https://pastvu.com/p/
IepxoBp YcexkHoBeHUs yecTHOM rnaBbl Moanna [Ipeareun Bo Bpems pekoHCTpykuuu. (Poto
CganoBoii B.B.)


https://pastvu.com/p/
https://pastvu.com/p/

172

Pucynok 6.21 My3eii-3anoBennuk Konomenckoe. Onoia3HeBOH CKIIOH.
(doto Caainonoii B.b.)

;;;;;;; — ;
s S e S e S S S S S S S B S
P oy o T

Pucynok 6.22a — Yuacrok Konomenckoe (PI'YII «I"eomeHTp-MockBay)



173

Borehole 4
0169

Loam '

CyrmHok
Carbonate clay
Kapbonarnast rmina
Clay
I'muna

Clay

Inuna

Limestone " 7

W3BecTHsIK

o

0 10 20 30m 50 100 150 200 250 300 330

Pucynok 6.226 — Cxemarndeckuii pa3pe3 onoiasHeBoro ckiona B Komomenckom. Cxema
Mouutoputra (nepsuunbiii Matepuan) (ITocroes, 2012)

Pucynok 6.23 — I'opuzoHTanbHble cMeleHHs (B MM) BJI0JIb OMOJI3HEBBIX ABMKeHuH B 2004 T.
(6embrii Bet), 2005 1. (yepHbIit 11BeT) O periepam (NeNel102, 180-189) B KosomeHCKOM.
(Tauubie OI'VIT «I eomenTp-MocKkBay)

Pucynok 6.24 — I'ucrorpamma pacrpeaesieHus MIIaHOBBIX CMELICHUH PenepoB, YCTaHOBIEHHBIX 110 OCH
nsrxeHus onomsHs B Komomenckom B 2004, 2005 rr. (OI'VIT «I'eoneHTp-MOocKkBa»)
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Karactpoduueckass aktuBuzanus riyOOKOro OINOJI3HA MMe€Ja MECTO Ha y4acTKe

XopoieBo Ha JeBoM Oepery MockBbl peku B parioHe KapambimeBckoit HabepexHOH B

2006-2007 rr. (Pucynok 6.25, 6.26).

Pucynok 6.26 — AkTHBH3AIIHS OITOJI3BHEBOTO ITpoliecca B paiioHe MOCKBOpeUbe B CCHTIIOpE
2009 r. (®oto DOI'VII «I'eonieHTp-MOCKBaY)

BrlnonHeHHble MPOTUBOOMOI3HEBBIE MEPOINPHUATHS 3HAYUTEIBHO HCKAKAIOT
IPUPOAHYIO KapTuHY. HO OLIEHUTh NOTEHIHUAIBHYIO OMOJI3HEBYIO OMTACHOCTh MOKHO I10
KPYTHU3HE M BBICOTE CKJIOHA, 00BbEMY OINOJI3HEBOIO TENa, CKOPOCTU JBUKEHHS Macc,
CBOMCTBY TMOpOJ, penbedy OKpyXKaroueil MECTHOCTH, JajJbHOCTH BO3MOXKHOTO

IMPOJABHIKCHUA OIIOJIBHCBBIX MACC, THAPOICOJIOTHUN Yy4aCTKa, TPUITCPHBIM MCXaHHU3MAM.
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OmnbITHBIE OMOJ3HEBEAbl CHOCOOHBI J1aTh BBICOKOTOYHYIO CPABHHUTEIBHYIO OIICHKY
OINOJI3HEBOM OIACHOCTH JUI PA3HBIX CKIOHOB M TeppuTtopud MOCKBBL. Bbinenenune
TaKCOHOB Pa3HON CTENEHM OIIOJI3HEBOM ONACHOCTH HAa TEPPUTOPUU TOpoia SIBISAETCA
BIIOJIHE pa3pelIMMoi 3ajaueii, He BBI3BIBAIOIICH OOJBIIUX MPOTUBOPEUUN B HAYUHOUH
cpene. Ilpuuem rpajganus BO3MOXKHA Kak IO TPEM CTENEHSM OMACHOCTH (BBICOKasd,
CpenHss, HU3Kasi), TaK U MO NIATH (OYEHb BBICOKAs, BBICOKAs, CPEIHSs, HMU3Kas, HE

oracHas) B 3aBUCHMOCTH OT JICTaJIbHOCTH MOCTABJICHHOM 3a/1auH.
6.3.3. AHAJIN3 NOTEHIHAIBHOTO0 yillep0a Ha TeppuTOPpUUA MOCKBBI

Campie 1oporue 3eMiM ¥ MOCTPOUKK B MOCKBE HaxoAsATCsA B IEHTpe ropoja. Tam
K€ HaxoATcsl U HauboJiee cTapble HCTOPUYECKHE TOCTPONKH, Hanboee ysI3BUMbIE NSt
OMAaCHBIX MNPUPOIHBIX IMpoleccoB. Tam ke HaxoaTcs Haumbojiee JOpOrue HOBBIE
Ha3€MHBIE U MOA3EMHBIE COOPYKEHUS, TUHUNA METPOIIOJIUTEHA, CI0KHBIE TOPOKHBIE U
TEXHUYECKME KOMMYHHKAlMU IIOBBIIICHHOW IUIOTHOCTH. TaM K€ TOBBIIIEHHAs
IUIOTHOCTh HaceJICHHs U JIrojiel B AHeBHOe Bpems. (Pucynok 6.27; 6.28; 6.29). MoxHO
CUMTaTh, YTO 4Y€M pailloH OJmke K UeHTpY MOCKBBI, T€M OOJbII€ MOTEHLUHUATbHBIN

ymep6 OT BO3MOJKHOI'O OIIOJI3BHCBOI'O IIpOoLecCCa.

H3meHeHWe NNOTHOCTA HateNeHWA MOCKBE! B
COBPEMEHHBIN FPAHULIAX NOCENEHWA

’_,:—E::z:./u.m.u.m

Pucynok 6.27 — IInotHOCTS HaceneHus B MockBe.
https://ppt-online.org/630697 Ej2Anbr8-2pb6Dcr8Qy7UM3I1Ye8-1920


https://ppt-online.org/630697
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NERexpLTHE XENe3Hblx A0POT ANA CTPOMTENLCTEA MarcTpanen

Pucynok 6.28 — ABronoporu B r. MockBe. 30HbI IIJITAHUPYEMOT'O Pa3BUTHS U pa3MeEIlEeHUs] 00bEKTOB
TpaHCIOPTHOM HHPpacTpykTyphl. [lepcniektuBHas cxema maructpaieid. Mcrounnku: middle_05;
NepCreKTHBHAs cxeMa maructpaieit; https://tushinec.ru/article/plany-razvitiya-moskvy-do-2025-

goda?_escaped_fragment_=&page=2; https://tushinec.ru/image/10105/middle_05.jpg

Pucynok 6.29 — Cxema metpo Mocksebl. http://www.rosmetrostroy.ru/.


https://tushinec.ru/article/plany-razvitiya-moskvy-do-2025-goda?_escaped_fragment_=&page=2
https://tushinec.ru/article/plany-razvitiya-moskvy-do-2025-goda?_escaped_fragment_=&page=2
https://tushinec.ru/image/10105/middle_05.jpg
http://www.rosmetrostroy.ru/
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KAPTA MOCKBbI C YKASAHUEM AOMWHUCTPATUBHBIX PANOHOB
Mo CPEAHEN CTOMMOCTI 1 KB. M XXWJTbAl (6e3 yueTa 3nuTHbIX 06bEKTOB)

Paiomumt ¢ nedanm 1 we. u
WHIUIE CPEANETD MOKAIATENR

. o1 175 1o 240 TeC. pyb. ke, M
ot 145 go 175 tuc. py./ka. m
D ot 135 1o 145 Twc. pyf./Ke. u

Panoumt ¢ nesanmm 1 we. i
MUHE CPEARETD NONAIATENR

. o 125 po 135 Tuc. pyG./ke. m
UeHs @RHOTUNHLX KEARTHD B PAROHAX C PA3HOR CpeaHed cToumocTen 1x8. M. Cerop- . or U5 A0125 Tc. By /a4

WA 3TO P HBAPTHP OGWER NADKANLID NOPALKA ot 99 go 15 Twe. pyb. ke, »
310, M B NATHITAKHbIX KHPNMYHGIX AOMAX € KyXHER MEHEE 6,5 KB, M W3 6A3bI AAHHBIX

B8 Twic., pyf. Ham

Pucynok 6.30 — CroumocTb ®Wibsi B MOCKBe.
https://www.cian.ru/stati-vtorichnyj-rynok-zhilja-moskva-itogi-aprelja-2011-goda-216792/

KapactpoBas croumocTk 3emnu B Mockee

Pucynoxk 6.31a — KagactpoBas kapta MoCKBbI


https://www.cian.ru/stati-vtorichnyj-rynok-zhilja-moskva-itogi-aprelja-2011-goda-216792/
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My6nuyHas kapacTpoBas kapta MOCKBbI wa 26 05 2022
, mmnmmmmmm.mwnm-mm.

‘. 5 X

)

o

Pucynok 6.316 — CroumocTs 3emiin B MOCKBe

TybnunyHaga kagactpoBas kapta MOCKBbI Ha 08.06 2022
! Moackaska: KnukHUTE Ha KapTe Ha NioGoi Y4acTOK Unu A0M, YTOObI Y3HaTk COGCTBEHHUKA M NPOBEPHUTL OGPeMeHeHUA .

' ) il YA

Loy N 7RTORRCN SRR LN 2 uporosckfy e TeoRey 4 /
lAnpec MNY KAACTPOBbIA HOMED Y4acTka f faim [ - i . s S ®Kapra Ainpexc
= - EAURI XSG : ; B N/ A \ (Kapra Google
o ) ' / (s N 2 (Kapra 2GIS
Ay Knuknute Ha kapTe Ha nioboi | T ] | ©openstreetmap

% 3eMenbHBIA Y4acToK Nk oM,  CnyTHUK SHAEKC
[ 4TOBLI NONY4MTL MHOPMALY () CnyTHuK Google

8 " no | ©CnyTHuK Bing
/8 Sngexc Mapxer s e s
1080

He Hawnu yuacTok/gom Ha kapre? ) : : j \POPIOK] = o\ 5 A Vi N

Pucynok 6.31B — [1yonmuunas kamgactpoBas kapta Poccun 2022 T.
rosreestr-map-2022.ru, Kagacrposas-Kapra,kadastr.ru>magazine/vopros-
otvet...stoimost...2022/rosreestr.gov.ru>wps/portal/cc_ib_svedFDGKO


https://kadastr.ru/magazine/vopros-otvet/kak-uznat-kadastrovuyu-stoimost-nedvizhimosti-instruktsiya-2022/
https://kadastr.ru/magazine/vopros-otvet/kak-uznat-kadastrovuyu-stoimost-nedvizhimosti-instruktsiya-2022/
https://kadastr.ru/magazine/vopros-otvet/kak-uznat-kadastrovuyu-stoimost-nedvizhimosti-instruktsiya-2022/
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['eoskonornyeckas HaNpsKEHHOCTh T'€OJOTMYECKOM cpelbl B LEHTpe MOCKBBI
MOATBEPKIACTCS TAKKE PACHPOCTPAHEHUEM 30H T€OXMMHUYECKOTO PUCKA, CBA3AHHBIX C
3arpsA3HEHUEM IIOJ3EMHBIX BOJ, W 30H TIE€OTEPMHYECKMX AHOMAJIMU BCIIECICTBUE

TEIUIOBOTO 3arps3HEHHs reojiorndeckoi cpenbl. (Pucyrnok 6.32).

LER vt

Pucynok 6.32 — Kapra reoOXuMHUYECKOTO 3arpsi3HEHHS TEPPUTOPUH T. MOCKBBI.
1 — BeICOKHI; 2 — cpeauumii; 3 — Hu3kwid. [MockBsa. ['eomorus u ropos, 1997]

AKTHUBHOE WHXEHEPHOE OCBOEHHUE ITOA3EMHOIO IPOCTPAHCTBA CYLIECTBEHHO
BIUSIET HA TEMIEpPATypHbIH pPEXKUM TPYHTOBBIX BOA M MPHUBEIO K 0Opa30BaHUIO

OOIIMPHON TepMalIbHOW aHOMAJIMU B IIEHTPaIbHOM YacTu ropojaa (Pucynok 6.33).
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Venosnwvie obosnavenus
O06nacTe pacpoCTpaHCHHUS TPYHTOBBIX BOJ C TeMmeparypoi 6omee 10 C

® CKBaKHHBI TEPPUTOPHATBHOM HAOTOIATCIIEHOU CETH
@) CxBa)KUHBI C TIOBBIIICHHBIM PAIHALMOHHBIM (DOHOM

Pucynoxk 6.33. — Cxema pacripocTpaneHus TepMaibHO# aHomanuu [Mocksa. ['eonorust u ropos, 1997]

OrnacHble TTPOMBIILJIEHHBIE MPOWU3BOJCTBA BBHIHECEHBI Ha mepudeputo MOCKBBI.
Ho 3anoBennbie 30u61 MockBbl Ha BopoObeBbix Topax u B KooMeHCKOM Takke HMEIOT
BBICOKYIO KaJaCTpPOBYIO M KYJbTYPHYIO II€HHOCTb, W BO3MOXHBIN yIiepod Tam
OIICHUBAETCS BBHICOKO. Tak 4TO B MEPBOM MPHUOJIMIKEHUN KapTa OMOJI3HEBOTO PHCKA Ha
TeppuTOprr MOCKBBI MOKET MPEJICTABIATh COOOM CYNMEpIIO3UIINI0 KapThl OMOI3HEBON
OMAaCHOCTM M KapT IUIOTHOCTH HACEJIEHUS, IUIOTHOCTH 3aCTPOMKH, II€HBI 3€MIIH,
IJIOTHOCTH JOpor W WHGpacTpykTypsl. Jlajiee 3TH KapThl MOXKHO YTOUYHATH U
JETAIN3UPOBATh, BBIACISAS PA3JIMUYHbIE TAKCOHBI MO CTEMNEHU OMACHOCTH M CTENEHHU
yiep6a. O6nacT ¢ camMoil BBICOKOW CTENEHBIO OMOJ3HEBOM OMAacHOCTH U CaMbIM
BBICOKMM TOTEHITUATBHBIM YIIEPOOM M COCTaBAT OOJACTH HAMBBICIIETO OIMOJI3HEBOTO

pUCKa Ha TeppUTOpUU MOCKBBI.
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He Bcerna ecte HEOOXOIMMOCTH CTPOUTH JETANBHYIO KapTy PUCKa, 0oJiee BasKHO
BBIIETUTh HanOoyiee BBHICOKHE IO CTEMEHU pHUCKa O0NacTh — «ropsAYue MSATHA» IO
I€09KO0JIOTUYECKOMY PHUCKY.

Ha ocHOBaHMU 3KCHEpPTHBIX OIIEHOK MOXHO 3aKJIIOYUTh, YTO 3TO O0OJIacTH B
oKpecTHOCTH MOCKBI-peKH U Sy3bl, a TakkKe Ha y4acTKax KOHTPACTHOTO penbeda BIOJIb
pycen maneopek B LEHTpEe Tropoaa. OJTO ydacToK Ha BopoOpeBeIX ropax,
PACMoOJIOKEHHBIN  psiAoM ¢ JIy)KHEONKUM METPOMOCTOM, AHJIPEEBCKUM MOCTOM,
AHpeeBcKkol HaOEpeKHOM, Iie HaXOAATCsl AHJIPEEBCKUI MOHACTBIPh, LIEPKOBb (Xpam
XuonavansHo Tpowuibl Ha BopoObEBbIX ropax), 3aanue [pesuaunyma PAH, nepxHBIH
TpaMIUIMH, (YHHKYJIep, KaHAaTHas J0pOora, pa3ju4Hbleé HOBBIE JOMAa M TOCTPOMKHU

(Pucynok 6.34 (a-3)).

Pucynok 6.346 — Xpam XXuBonauansHoit Tpoutisl. Bua Ha Tpamminus 1 BopoObéBbix ropax. @oto
B.b. CBanoBoii. Xpam ’KuBoHauyasibHON Tpouibl.


https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%80%D0%BE%D0%B1%D1%8C%D1%91%D0%B2%D1%8B_%D0%B3%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%80%D0%BE%D0%B1%D1%8C%D1%91%D0%B2%D1%8B_%D0%B3%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%B8%D1%86%D0%B0
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Pucynok 6.348 — BopoObeBsl ropsl. Bug na MI'Y

T

Pucynok 6.34r — BopoObeBbI ropsl. MeTpoMOCT, TpaMIUTHH U MeTpomocT. 3nanue [Ipesuanyma PAH,
Awnnpeesckuit MoHacThipb. (Poto B.b. CBasnoBoii)

Pucynok 6.341 — MockoBcKkasi KaHaTHas I0pora
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Pucynoxk 6.34e — 3nanue [Ipesunuyma PAH,
AmnnpeeBckuii MOHACTBIP U HOBbIE ocTpoiiku (Poto B.b. CBanoBoii)

Pucynok 6.343 — AnapeeBckuii MOHAcTBIph Ha BopoObeBbix ropax (Poto B.b. CanoBoii)
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Drto yyactkm B paiione Kpemmesckoro xonama (Pucynku 6.34 (u-n)),
Korenpanueckoit HabepexHon (Pucynku 6.34 (o,m)), Camoreunolt mromamy (Pucyrku
6.34 (p,c)), Hukonosmckoii HabepexHoi (Pucynku 6.34 (1-¢)), Cnaco-AHIpoHHKOBA

MoHacThIps (Pucynku 6.34 (x-11)).

Pucynox 6.34x — Kpemis. OnonzHeBoii ckiioH. KpemieBckast HabepeskHasi.
https://karela.tourister.ru/photoalbum/21068 https://geography-a.ru/menu-12-18/1081-kreml-
moskovskij.html


https://karela.tourister.ru/photoalbum/21068
https://geography-a.ru/menu-12-18/1081-kreml-moskovskij.html
https://geography-a.ru/menu-12-18/1081-kreml-moskovskij.html
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Pucynoxk 6.34m — MockoBckuit Kpemib. Ctapunnas rpaBropa. SAuaexc. KapTsi.
https://www.artwall.ru/products/poster_411747?size=23

S O e —— 1 -

Pucynok 6.34n — IInoTHOCTB 3acTpoiiku B IeHTpe MOCKBBI B OKpecTHOCTH KpemieBckoro xoima
https://zabavniks.com/foto/13957-foto-moskvy-s-vysoty-ptichego-
poletafoto_moskvy s vysoty ptichego_poleta 9 16074552


https://www.artwall.ru/products/poster_41174?size=23
https://yandex.ru/search/?text=https%3A%2F%2Fzabavniks.com%2Ffoto%2F13957-foto-moskvy-s-vysoty-ptichego-poletafoto_moskvy_s_vysoty_ptichego_poleta_9_16074552&clid=2261451&banerid=1099040034%3ASW-941320d19f01&win=474&lr=213
https://yandex.ru/search/?text=https%3A%2F%2Fzabavniks.com%2Ffoto%2F13957-foto-moskvy-s-vysoty-ptichego-poletafoto_moskvy_s_vysoty_ptichego_poleta_9_16074552&clid=2261451&banerid=1099040034%3ASW-941320d19f01&win=474&lr=213

Pucynok 6.34n — KotenbHnueckas HabepexxHas.
http://1633805762_6-p-dom-na-kotelnicheskoi-naberezhnoi-foto-6

k|

Pucynok 6.34p — CamoTteuHnas miomans


http://1633805762_6-p-dom-na-kotelnicheskoi-naberezhnoi-foto-6/
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Pucynok 6.34t — Hukono-fmckas HabepexxHas

Pucynox 6.34y — Hukomno-SIMckas HabepexxHas. Omoia3HeBbIe MacChl YHUUTOKIIIA TPOTYap.
IMoamopHast crenka ckiona (Poto B.b. CBanoBoii)
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Pucynox 6.34¢ — Hukonosimckast Habepesxnas. Bu Ha nepkoBs Ceprust Pagoneskckoro.
(®oto B.B. Canoroii)

Pucynok 6.34x — Cnnaco-AHIPOHUKOB MOHACTHIPb.
https://maple-
butter.herokuapp.com/course/oe_/https://zen.yandex.ru/media/altay_bilik/liubimyi-
uchenik-sergiia-radonejskogo-5fc1fd0263d574041580426e

-~ w —

Pucynox 6.3411 — Tpenunsl Ha ckiione y Criaco-AHaponukoBa MoHacThips (Poto B.b. CBanoBoii)


https://maple-butter.herokuapp.com/course/oe_/https:/zen.yandex.ru/media/altay_bilik/liubimyi-uchenik-sergiia-radonejskogo-5fc1fd0263d574041580426e
https://maple-butter.herokuapp.com/course/oe_/https:/zen.yandex.ru/media/altay_bilik/liubimyi-uchenik-sergiia-radonejskogo-5fc1fd0263d574041580426e
https://maple-butter.herokuapp.com/course/oe_/https:/zen.yandex.ru/media/altay_bilik/liubimyi-uchenik-sergiia-radonejskogo-5fc1fd0263d574041580426e
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VYka3aHHbIE BbILIE TEPPUTOPUU MOTYT CUUTATHCSA «TOPSYMMHU MSATHAMW» HA KapTe
T€03KO0JIOTMYECKOro pucka. U, eciim B HEKOTOPBIX U3 3TUX TOYEK IUIOTHOCTh HACENIEHUS
HE TaK BBICOKA, TO JIPYyrM€ KOMIIOHEHTHI (CTOMMOCThH 3€MJIM, UCTOPUYECKAs] BAXKHOCTh
00BEKTa, TMJIOTHOCTh TMOA3EMHBIX KOMMYHUKAIIMA W JAp.) JAIOT OOJBIION BKIaaA B
(dbopMHpOBaHUE BBICOKOTO T'€03KOJIOTMYECKOr0 pucKa. Takod MNOAXO0J MOCTPOCHUS
«ropsunx msaTen» («hotspots») Becbma pacmpocTpaHeH Ui OOJBIIUX TEPPUTOPHUI U
MEJIKOMAacITaOHbIX KapT, KOTJa y4ecTh yHiepO OT pa3pylICHUsS KaXJO0ro OTACIBHOTO
00BEKTa MpEJCTABISAETCS MPOOIEeMaTUYHBIM. TaK, MOJOOHBIN MOIX0/1 OCYIIECTBIICH JIJIS
OLICHKHM ONOJI3HEBOI0 pUCKa EBpOIbI, r1e yUUTHIBAIUCH KapThl ONOJ3HEBOU OMACHOCTH,
a TakkKe KapThl IUIOTHOCTHM HaceleHus u Jopor. Ilpuyem cTpowsnch KapThl
ONOJI3HEBOIO pHCKA JUIsl CEHCMOOIACHBIX TOPHBIX TEPPUTOPUHA W PABHUHHBIX

TEPPUTOPHUH, TIOJIBEP’)KEHHBIX MOBBIIMIEHHBIM OCaakaM W HaBogHeHHUsSM. (Pucynku 6.35

a-n) [Jaedicke et al., 2014].

Landslide hazard,
precipitation (JRC)
.

[_——_—} Medium

B Hioh

Pucynok 6.35a — Onon3HeBas omacHOCTb, BbI3BaHHAsA ocagkaMi. KpacHble Kpyru — ropsiuue nsaTHa
OIOJI3HEBO# omacHOCTH 10 ocaakam B EBporie [Jaedicke et al., 2014]
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Landsllde hazard,
seismic (JRC)

-
[] Medium
o

Pucynok 6.356 — Onon3HeBast OaCHOCTh, BhI3BaHHAS CEHCMUYHOCTRIO. KpacHbIe Kpyru — ropsiane
MATHA OMOJI3HEBOM onmacHOCTH 1o ceiicmuuHocTH B EBporne [Jaedicke et al., 2014]

: L~
Population density
Inhabitants/km?

[10-100

(] 101 -500
[ 501 - 2 000
[ 2001 - 10 000
. > 10000

Pucynok 6.358 — ITnotHocts Hacenenus B EBporne [Jaedicke et al., 2014]
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Roads and railways
Railways
Major roads

N

Pucynok 6.35r — Cetb aBTOIOpOT U *Kene3HbIX gopor B EBpore [Jaedicke et al., 2014]

Exposed population
pr km?
(precipitation, JRC)

Jo-2 :

E3-4 . % ;

Els-8 K- . T
o -16 s
17 -32
B 33-64
G5 - 128
B 129 - 256
B 257 - 512
B 513 - 6 740

Pucynok 6.351 — Kapra omon3HeBoro pucka, BEI3BAHHOTO OCAIKaMH, [UTsl HaceeHus: EBporb
(moCTpazaBiiee HACEIEHHE Ha KM°). 3eleHbIe KpyrH — ropsidne msiTHa o prcky [Jaedicke et al., 2014]
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6.3.4. MeToanka NoCTPOeHUsI KAPThI ONOJI3HEBOI0 PUCKA.

Jl7is aBTOMAaTU3UPOBAHHOTO aHain3a (aKTUYECKOTO0 MaTepHuaja M IMOCTPOCHHS
KapT pUCKAa HEOOXOJUMMO HAaWTU CYNEPHO3UIMI0 KapThl OIOJ3HEBOM ONAcCHOCTU U
MHTETPaIbHON KapThl (0OBEIWHEHHS KapT) BO3MOXKHOTO yIIepoOa, T..Juis KaKIoro | —
TOro (parMeHTa KapThl pucka R; HaliTu Npou3BEAECHHE BEPOSTHOCTU OIOJI3HEBOIO

coOBITHS PjHa CyMMY Pa3JIMYHBIX | — THIX BO3MOXKHBIX YIIIEPOOB OT OIMOJI3HEH:
j

KapTbl onona3HeBOI OMAacCHOCTH MIPU 3TOM HEOO0X0uMO Tiporpaayuposats ot 0 10
1, 4TOOBI OTPa3UTh BEPOSATHOCTH OMOJI3HEBOTO COOBITHS. Tak, rpagaius, HarpuMmep,
Bo3MOkHa 1o msatuOamipHor mikaie (0; 0,25; 0,5; 0,75; 1), rme 0 cooTBeTCTBYET
OTCYTCTBHUIO OTOJI3HEBOM omacHoctH, 0,25 — Huskoi, 0,5 — cpenneit, 0,75 — BbICOKOH U
1 — oueHb BBICOKOW BEPOATHOCTH OITOJI3HEBOTO TIpoliecca. Takas OIeHKa HOCHUT
OKCIEPTHBIM XapakTep. Takke BO3MOXKHO (GOpMallu30BaTh W IOCTPOCHUE KapThl
OTIOJI3HEBOW OIMACHOCTH M PAaCCMATpPUBATh €€ KaK CYMEPIIO3HIHNI0 KapT (PAKTHIECKOTO
Marepuana, HalpuMmep, KapT KOHTPACTHOCTH penbeda, MPOYHOCTH  TOPOJ,
YCTOWYHMBOCTH CKJIOHOB, CKOPOCTH JABWKCHHUS IOBEPXHOCTH, IUIOTHOCTH OCAaJIKOB,
ceiicMuyHOCTH U T.A. [IHATHO, 3TO MOTpeOyeT AOMOJHUTENBbHBIX HCCIECIOBAaHUNA U
OLICHOK.

JIns  KOMIUIEKCHOM OIGHKH yliepba Ha KaXJAOM ydYacTKe mpeijaraercs
MPOrpayupoBaTh BO3MOXKHBIA yIIEpO OT KaXKIOro MapaMerpa Mo TpexOayuibHOU
cucreme (0, 1, 2), rne 0 o3Hayaer orcyrcTBUE yiiepOa, 1 — yMepeHHbIH, 2 — BBICOKHIA
ymep0. Ilapamerpamu 37ech MOTYT paccMaTpuBaThCs 1) IJIOTHOCTh HaceleHUs, 2)
IUTOTHOCTh 3aCTPOMKH, 3) IUIOTHOCTH JOPOT ¥ KOMMYHHKAIHH, 4) CTOMMOCTh 3eMITH, 5)
CTOMMOCTD XHJIbsl. YUeM BbIle 3HAUCHHUE MapaMeTpa (CTOUMOCTh 3EMJIH, KU U T.1.),
TEM BbIlIe yHiepd B ciiydae omacHOro coObITHs. Torna BO3MOXHBIA yiepd mo S
napameTpam B KaxaoM siemenTe uzMensiercs ot 0 o 10.

Puck B kaxaom nyiemeHTe Takke Bapbupyercs oT 0 mo 10. Dto puck B

OTHOCUTEJIBHBIX equHUIaX (Oobie-meHnsbIne) mo 10-u 6apHoi mKae.
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Pa30uB kapTy oOnacTu Ha KBaJpaThl U BBIYUCIMB PUCK JUJIS KaXJOTO KBaJapaTa,
MO’KHO MOJIYYHUTh KapTy pucka obiactu o 10-u 6amipHON mIKae.

[Ipu pannanbHO-KOJIBIIEBOW TMUIAHUPOBKE BEJIMYMHBI MAapaMeTpOB IMOTEHIUAb-
HOTO ymiepOa TeM BhIIe, 4eM Onrke K meHTpy ropoaa (Ilyommunas kagactpoBasi KapTa
Poccun 2022 T. rosreestr-map-
2022.ru,KagactposasKapra,kadastr.rusmagazine/voprosotvet...stoimost...2022/rosreest
r.gov.ruywps/p ortal/cc_ib_svedFDGKO).

Ornos3HeonacHble Y4YacTKU PACIHOJIOKEHBl MPEUMYIIECTBEHHO BJIOJIb PYyCE
Mockssl peku u Sy3pl. Torga ydyacTkaMu HauOOJBIIETO OIMOJI3HEBOTO PHUCKAa — rops-
YUMU MATHaAMHU 1-ro kjacca — OyayT o06siacTh HauOONbIIEH OMOJI3HEBOW OMACHOCTH U
HauOosblIero yuepba B ciydae Omoj3HeBOro coobitTus. Ilo mpemnoxenHon gopmyse
pacdeTa pucka 3T 00JacTH MOTYT OIEHUBATHCS B /-8 OamioB. IT0 00iacTH B paiioHe
Kpemiesckoro xonmMa u BopoObeBbix Top (Oenbie kpyru Ha kapte Pucynok 6.36). «I'o-
psiuue msATHA» 2-TO Kilacca, KOTOPhIE MOKHO OIICHUTh B 5-6 0ayuioB, rmokazansl Ha Pu-

cyHke 6.37.

Kateropus onacsoctit

Boitbitias (BO3MOKHO 06pasosatie
ryGokux (Gozee 10 M ononsueit)

Pucynok 6.37 — Cxema OIOJI3HEBOM OMACHOCTH
Pucynok 6.36 — benble Kpyru — «ropsiaue MsTHa

Ha TeppuTopur MockBbl. «I'opsume nmsaTHa» 2-ro
KJ1acca I10 CTETIEHHU OIOJI3HEBOI'O PUCKA.

1-ro xjacca o CTerneHu OIoJI3HEBOroO pucka.


https://kadastr.ru/magazine/vopros-otvet/kak-uznat-kadastrovuyu-stoimost-nedvizhimosti-instruktsiya-2022/
https://kadastr.ru/magazine/vopros-otvet/kak-uznat-kadastrovuyu-stoimost-nedvizhimosti-instruktsiya-2022/
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OcHoBolt pucynka 20 sBisercss KapTa HPUPOJIHBIX OMACHOCTEW (OMOJI3HHU, Kapcr,
nonaroruienue) Ha tepputopur MockBbel (Ocunos B.U., Kyrenmor B.M., Mupono O.K.).
Kareropuu omacHoctu: 1 — upe3BbluaiiHO omacHasi; 2 — BeCbMa OmnacHas; 3 — omacHas; 4 —
MajioonacHasi; 5 — HeornacHasl.

Ha pucynke 21 moxkasanbl riayOokue omoHuU: 1. Hlykuno; 2. CepeOpsubiii O6op; 3.
Xopomeo — 1; 4. ®unmu — Kynuero; 5 — Hwkaue MueBHuku; 6 — XopomeBo -2; 7.
[Toxmonnast T'opa; 8. BopoOnesr [oper (1-pnii kmacc pucka); 9. Komomenckoe; 10.
MockBopeube; 11. CaGypoBo; 12. Yaruno ; 13. Kanotus; 14. Cxonns; 15. Tymuno. YepHsbie
KPYyrd  YKa3blBalOT Ha TOBEpXHOCTHhle omoi3Hu CamoreyHas Iuiomanb  (cesep),
AnnponueBckass U Hukomosimckass Habepexxnble (BocTok), KotenbHuueckas HaOepexHas
(uentp). OcHOBA - cXeMa OTOI3HEBOM OMAacHOCTH Ha Tepputopun Mockssl [Parosun, 2002].

N ecnu B parione Kpemist onos3HeEBasi ONACHOCTh HE TAK BEJIMKA, HE TOBOPS yKE
O TIOCTOSSHHOM MOHUTOPUHIE€ U YKPEIUIAIOIUX MEPONPUATUIX, TO CTOUMOCTH
WHOPACTPYKTYPHI U BEIWYMHA BO3MOKHOTO yIiepOa odeHb BbhIcOKa. Ha BopoObeBhIX
ropax OIOJI3HEBasl OMACHOCTh OYEHb BENWKA. M XOTS IUIOTHOCTh HACEJICHUSI TaM Mala,
HO BO3MOXHBIH yIIEpO OT OIIOJ3HEBBIX IIPOIIECCOB MOXKET OBITh TaKKe OYCHb
3HaunTeeH. Tak, UMEIHCh Te0JIOTHYECKUE MPOOJIEMBI CO CTPOUTEIHCTBOM METPOMOCTA
u 3nanus [Ipesuauyma PAH, a koHCTpyKIMs 3cKanaTopa Obliia pa3pylieHa MeIJICHHBIM
MOCTOSIHHBIM ~ OTIONI3HEBBIM  miporieccoM. (Pucynokx 6.38.). B Hacrosiiee Bpems

9CKaJIaTOp BOCCTAHABIIMBACTCA.

Pucynok 6.38 a,6 — Pa3pymiennsrii ackanatop Ha BopooseBbix ropax. (Poto B.b. Canosoii)
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[Ipu  HeoOxomumocTH  MAEGHTU(UUIMPOBATH  pPaiOHBl C  HAUOOJBIIUM
NOTEHIMATBHBIM yIIEpOOM B cCllydyae OMACHOTO MPUPOAHOTO COOBITHS MOXKHO TIO
JAaHHBIM HOYHOW AaBHAllMOHHOM W KOCMHUYECKOH CBEMKH YpOaHH3HMPOBAHHOM
TEPPUTOPUH, KOTOpPas XOPOILIO OTPaKaeT IUIOTHOCTh HHQPPACTPYKTYPhl M KUIION
3aCTPOMKHN TopoAckux arinomepanuid. [Ipu 3ToM 6o0iblIeil OCBEHIEHHOCTHIO HEPEAKO
XapaKTepu3ylTcsa Hanbojee ILeHHbIe OOBEKTHl KYJIbTYpHOTO HACIEIusi W Ba)KHbIC

JIOPOTOCTOSIIIINE COBPEMEHHbIE MocTpoiiku (Pucynok 6.39).

Pucynok 6.39 — Hounoe aspodoro Mockssr https://deni-didro.livejournal.com/130424.html

Bribop u ormenka mapameTpoB yiiepba Tpedyer o00oCHOBaHHOTO aHanu3a. Bo
MHOTOM OH HOCHUT DKCIIEPTHBIN XapakTep. Takxke OH ompeaenseTcsi IOCTaBKOW 3aauu U
HaJIUYUEM W JIOCTYIHOCTBIO JaHHbIX. BpiOpaHHble mnapamerpsl 1) MJIOTHOCTH
HaceJeHus; 2) IJIOTHOCTh 3acTPOMKH; 3) MJIOTHOCTH JIOPOr M KOMMYHHMKaUUW; 4)
CTOMMOCTh 3€MJIH; 5) CTOMMOCTH KWJIbsI HE SBIAIOTCS aOCONIOTHO HE3aBUCUMBIMHU U
paBHO3HauHbIMU. [Ipu Gosee AeTambHOM MOXOJE BBOAATCS Beca IMapaMeTpoB yiiepoa,
9T0 TpeOyeT IOMOIHUTEIBHBIX HCCIEAOBAHUNA W HKCIEPTHHIX OIEHOK. I[IIOTHOCTH
HACeJIeHWsI MOXXKHO paccMaTpuBaTh KakK OCHOBHOM OINpeAeNsIomuid mapaMmerp,
BJIMSIOUINI Ha OCTaJbHbBIE, KOTOPbIE B CBOIO OYEPEIh UMEIOT MEXAY COOOM CIIOXKHYIO
3aBHCHUMOCTb.

Ho ocHOBHO# TpeHI coxpaHsieTcsi: yeM OoJiblile IUIOTHOCTh HAceNeHUs, TeM
BBIIIE M OCTAJbHBIE MapaMmeTpel. Uem Ommke K IEHTPY Tropoja NpU paguaibHOM
IUTAHUPOBAHWM, TEM BBIIIE 3HAYCHHUS MapaMeTpoB. Takke cleAyeT YYUTHIBAaTh, YTO

OOBIYHO HamboJee OmacHbIe MPOU3BOJICTBA M OOBEKTHI BHIHECEHBI 3a IEHTP ropojaa u


https://deni-didro.livejournal.com/130424.html

196
Jake 3a TEPPUTOPUIO TOPOAA U TPEOYIOT OTIEIBHOIO PACCMOTPEHHSI M Y4eTa, OCOOCHHO
IIPU PACCMOTPEHUU TEXHOTEHHBIX KaTacTpod.
[I10THOCTH HaceneHuss B KPYIHBIX METamnojucax 3HAWTEIbHO H3MEHSETCS B

TCUCHUC CYTOK, YTO TaKXC MOXHO YYCCTb IIPpH ACTAJIBHOM AaHAJIN3C HpO6HCMBI

(Pucynok 6.40).

Pucynok 6.400 — Buzyanusanus minoTHocTH HaceneHus B Mockse. [11oTHOCTh citykanux ( BBEpXy) U
xutenel (BHU3Y) B 14 yacoB (cneBa) u B 22 yaca (crpaBa)

Pucynok 6.40B — Busyanuzanus mioTHOCTH HacelleHHus B MockBe. 3amoiTHAeMOCTh MOCKOBCKOTO
METPO B YTPEHHUH Yac MUK (CJieBa), B THEBHOM (B IIEHTPE) M B BEUEPHUI Yac MUK (CrpaBa).
https://habr.com/ru/company/yandex/blog/331586/


https://habr.com/ru/company/yandex/blog/331586/
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H3meHeHne MIOTHOCTHM HACEJICHWS B TEUEHHWE CYTOK YYUTBHIBACTCS, HAIpPUMED,
IIPY OIICHKE OTOJI3HEBOTO PUCKA B TOPHBIX MOCEICHUSIX MPU BHICOKOW OMACHOCTH CXOJa
OIIOJI3HEW U CEJIEH.

YpbOanu3upoBaHHbBIC TEPPUTOPUA B TOPHONM MECTHOCTH OCOOCHHO CHJIBHO
MOJIBEP>KEHBI  OTOJI3HEBOM OMACHOCTU HMXAPAKTEPU3YIOTCSI BBICOKUM  OIOJI3HEBBIM
puckoM. Karactpoduueckue OIOI3HM Ha TOPHBIX TEPPUTOPHUSIX YacTO BEOyT K
YEeJIOBEUECKNM JKepTBaM. B ropomax Ha paBHUHHBIX TEPPUTOPHUAX UEITOBEUCCKUC
KEPTBBI OT OMOJI3HEH CIIYYarOTCsl PEJIKO, HO CYIIECTBYET HEOOXOIUMOCTh PACIIUPEHUS
3eMeJlb I10J] HOBOE CTPOUTEILCTBO, YTO CBS3aHO C MPOOIeMaMH TEPPUTOPHUATEHOTO
TJTAHUPOBAHMSI W TIPOBEACHHEM HHXKCHEPHBIX Meponpusatuid. [Ipu oreHke pucka He
BCETJla €CTh HEOOXOJIMMOCTh CTPOUTH MOJAPOOHBIE KApThl PUCKA. 3HAYUTEIILHO Ba)KHEE
OTIPEJICTUTh MECTa MAaKCUMAJIbHOTO PHUCKA JUISI TEPPUTOPUU METAIIONIHCA — «TOPSTIUE
MSTHA PUCKay.

B kauectBe »sKcIpecc-aHaiM3a OMOJI3HEBOTO pHUCKA MOXXHO PaccMaTpUBATh
CYTICPITO3UIIAIO PYCENT PEK, SABISIOMNXCS TOKa3aTeleM TITyOMHHBIX Pa3IOMOB 3€MHOM
KOpbl M HAaINpPSHKEHHO-IE(POPMUPOBAHHOTO COCTOSIHUSI JIUTOCHEpPhl U CBSI3AHHBIX C
dbopMHpOBaHUEM OTOJ3HEH, M HOYHBIX CHHMKOB M3 KOCMOCA, XapaKTEePU3YIOIIUX
MOTEHIIMAIBHBIN yIIepO B Cilydae KaTacTpOo(PUIecKoro COObITHS.

Takum oOpaszoM, pa3paboTaHa METOAOJIOTHUS OICHKA M KapTorpadupoBaHus
OTOJI3HEBOTO pHUCKA Il YpOAHW3WPOBAHHBIX TEPPUTOPHA B COOTBETCTBUU C
[Tybnuunoit kamactpoBoit kaptoir Poccum 2022 1. rosreestr-map-2022.rus.
Kanactposas-Kapra, kadastr.ru>magazine/vopros-
otvet...stoimost2022/rosreestr.gov.ru>wps/portal/cc_ib_sved FDGKO.

Pa3paboTanHblif METOJT aHANTM3a U YIIPABIECHUS KOJIOTHUECKIUM PUCKOM SIBIISCTCS
OCHOBOM IS PEIICHUs MPOOJIeM TEPpPUTOPHATBLHOTO IIAHUPOBAHUS C IIEIBI0 BBIOOpA
MOTCHITMAIBHBIX TEPPUTOPUIA JJIST pa3MEIIECHUSI HOBBIX 00BEKTOB pa3HOTO HA3HAYEHUS U
UCKIIIOUCHUS W3 JIAJbHEHIIIETO OCBOCHUSI «TOPSYUX MSATEH» IO TE0IKOJIOTHYECKOY
PUCKY, W HAMpOTHB, OPraHU3aIlMK TaM JIOTOJHUTEIHHOW CHUCTEMbI MOHHTOPHHIA H

HHXCHCPHBIX IIPOTUBOOIIOJI3HCBBIX MGpOHpHHTHfI.


https://kadastr.ru/magazine/vopros-otvet/kak-uznat-kadastrovuyu-stoimost-nedvizhimosti-instruktsiya-2022/
https://kadastr.ru/magazine/vopros-otvet/kak-uznat-kadastrovuyu-stoimost-nedvizhimosti-instruktsiya-2022/
https://rosreestr.gov.ru/wps/portal/cc_ib_svedFDGKO
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JleTaiibHOE NOCTPOEHUE KapThl OMOJI3HEBOIO PUCKA IS TEPPUTOPUM MOCKBBI
JacT KIIOY K PEIICHUI0 TpoOJIeMbl YIPaBICHUS OIMOJ3HEBBIM PHUCKOM, YTO
paccMaTpuBaeTcsi Kak psAl Mep I0 CHMKEHHUIO OIOJ3HEBOIO PHUCKa Ha TEPPUTOPUHU
ropoja, BKIIOYasd MOHHUTOPUHI, HPOTHUBOOMNOJI3HEBBIE MEPOIPUATHUSA, IPOTHO3,
CTpaxOBaHUE U JIp. YCTAHOBJEHBI «TOpsiUME MATHa» 1-ro M 2-ro Kjacca OIOJI3HEBOIO

pHUCKa Ha TEPPUTOPUU TOPO/JIA.

6.4. 'eoakoornyeckuii pUcK ¥ NPodJIeMbl TEPPUTOPUATIBLHOIO MJIAHUPOBAHUS

JJISE pasMenieHus1 00beKTOB YTWIH3AIUN U TJIy00OKOH nmepepadoTKu 0TX010B

[IpobGyieMbl TEPPUTOPUATHLHOTO IUIAHUPOBAHUS TECHO CBS3aHBI C PEIICHUEM
3a/laud  pa3MENICHUs HOBBIX OOBEKTOB BBICOKOM OIMACHOCTH 0€3 3HAYUTEIIBHOTO
YBEIIMYEHHUSI SKOJIOTUYECKON HArpy3KH.

3ajavya yTWIM3aUMM U T[IIyOOKOW 1epepadOTKUM TBEpPABIX OBITOBBIX H
MIPOMBIIIUIEHHBIX OTXOJ0B OY€Hb OCTPO CTOUT KaK B CTpaHE B IIEJIOM, TaK U1 OCOOEHHO B
KPYIIHBIX MEraroJiucax, I/I€ MOBBIIICHHAs IUIOTHOCTh HACEJIECHUS, KOMMYHHUKAlUM H
MPOMBIILJICHHOTO TMPOU3BOJICTBA CO3JA€T BBICOKYIO JKOJIOTUYECKYH) Harpy3Ky Ha
OKpykamiyio cpeny [3amkanoB u gp., 2018]. 3amaua pasmericHuss OOBEKTOB
MOBBIIIIEHHON JKOJIOTMYECKON OMAaCHOCTH, CBSI3AHHBIX C YTWUIW3alMed U TiyOOKOM
nepepadoTKON OTXOJOB, SBIISICTCS BaKHEHINEW HApPOTHOXO3SIMCTBEHHOW M HAy4YHOU
npo0emoit, TpeOytoiel He3aMeTUTENbHOTO pemienus. HecMoTpst Ha He0O0X0IUMOCTh
CKOpeHIIero pemeHus: npo0aeMbl, CIeayeT pacCMaTpUBaTh U MPEABUICTh MTOCIEACTBUS
MPUHATOrO PEIICHUS Ha JOJTOCPOYHYIO MEPCHEKTUBY. BaXKHO HE TOJNBKO YUYUTHIBATH
BCE BO3pACTAIOLIYI0 3KOJIOTMUECKYIO HAarpy3Ky Ha T€0JOTMYECKYI0 M MPUPOIHYIO
cpeay, HO W TPUHUMATh BO BHHMMAaHUE TICUXOJIOTHYECKHE U COIMAJIbHBIE aCHEKThl
pemerus pobaembl. C 0THOM CTOPOHBI, HEOOXOIUMO BBIBO3UTH OTXOJBI 32 TPEEIbI
OOJIBIIIMX TOPOJIOB, €CJIM HEBO3MOKHA MX TMOJIHAas Oe30TXoaHas MepepaboTka 0e3
3arpsiI3HSIIONIMX BBIOPOCOB, a C JIPYroil - HEIb3sl 9TO JeNaTh B ymepd COCeTHUM
HACEeJICHHBIM MyHKTaM U OKpYy»Karotei mpupoje. [Ipobiema TpebyeT cTparerndeckoro
HAy4YHOTO TMOAXOJa U PEUICHUs], YUYUTHIBAIOIIETO BCE MHOI0O0pa3HbIC OCIOXKHSIOIINE

(baKTOPBI U ACTIEKTHI.
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B kauecTBe HCXOMHBIX IIOJOXCHHH MOXKHO TMPUHATH crleayronme: 1)
HeobxoaumocTh mepepaboTKu U yTHIIU3AIMNH OTXOJ0B Ha HEOOJBIINX PACCTOSHUSAX OT
MCTOYHUKOB OTX0J10B. He mepeBo3uTh 0TX0/Abl HA OT/AJICHHBIE TEPPUTOPUH, UTOOBI HE
3arpsi3HATH JIOpord. 2) MMerommecs MecTa CKJIaJIUPOBAHHS OTXOJOB HEOOXO0IUMO
PEKyJIbTUBUPOBATh, @ MHOTHE JIMKBUAUPOBATh. OTXOABl MOABEPTHYTH TIIIyOOKOM
nepepaborke ¥ yrwimzanud. 3) s umeromumxcs cBaok ThO u  TKO,
MycoporepepadaThIBAIOIUX 3aBOJOB M HKOTEXHOMAPKOB HEOOXOJUMO YCTaHOBUTH
KECTKYI0O MHOTO(YHKITMOHAJIBHYIO CUCTEMY SKOMOHUTOPHUHTA.

Tak st MOCKBBI B KaueCTBE MOJUTOHOB MEPEpadOTKU U YTHIM3ALUKN OTXOJI0B

cieayer paccMaTpuBaTh MOCKOBCKYIO U OyiM3iekaniue o0J1acTu.
6.4.1. IIpupoanbie onacHoctd MOCKOBCKO# 00,1acTH

Jlns tepputopun MOCKOBCKOM 00siacT HamOoJiee XapaKTEpHbl TaKUE BHUJIBI
OMAaCHBIX MPUPOJIHBIX MPOLECCOB KaK HABOJHEHHUSI, OMOJI3HU, KApCT, yparaHsbl, 3aCyXu

(KaKk pe3yJbTar JieCHbIe U Top(siHbIe mokapsl) [Baruep, Manyuapsni, 2003] (PucyHok

6.41).
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Maouanm CPCHCTO HPOHBEICHHA NPOLICCCOR
> D IT1011@81H HHTEHCHBHOID HPOABACHHA POIICCCOR
ot Cocrosmme oxpyxaninei cpein Mockosckoi obaacrm s 1994 roay, 1995,

Pucynok 6.41 — CxemaTnueckas KapTa paclpoCTpaHEHHs ONIOJI3HEBBIX MIPOLIECCOB U KapCcTa Ha
TeppuTOpruu MOCKOBCKO# 00acTu. benblit — miomaau ciadoro nposiBieHus mpoiecco, JKenTorii -
Iomaan CpCaAHEro MposABJICHUS IPOUCCCOB KpaCHBIﬁ - IJI0IMa i UHTCHCUBHOT'O TPOSABIICHUS
nporeccoB. https://mwmoskva.ru/ekologicheskaya-karta-moskvy.html (masteratlas.ru).


https://mwmoskva.ru/ekologicheskaya-karta-moskvy.html
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Ha Ttepputopun obmacti oTMedanuch u 3emierpsicerus. Crnadble ceiicMuueckue
BOJIHBI goxoauiu u3 Cpeau3eMHOMOPCKOM TeOCHHKJIMHAIBbHOUW 00JIacTH, a TaKXkKe U3
Cpenneit A3uu.

MockoBckass 00JacTh pPacmojioKeHa B LEHTPE JpeBHEW IIaT(OpPMBbI, YTO
oOyciaBiuBaeT ciiaboe MpOsBIEHWE TEKTOHUYECKUX TpoleccoB. Bmecte ¢ Tem
ONPENICIICHHYI0 YIpO3y BBICOTHBIM 3IaHUSM U COOPYXKEHUSAM Ha TEPPUTOPUU
MocCkoBCKOW 00JIacTH TPECTABISIOT HU3KOYACTOTHBIC KOJICOaHUsS, BBI3BIBACMBIC
MIPOXOXKIECHUEM CEMCMUYECKUX BOJIH OT KPYITHBIX 3€MJICTPSCEHUIA.

TexroHnyeckue ycioBus 00jacTh He ogHOpoAHBL. Teppurtopust IloaMOCKOBbS
3aHUMAET LEHTP M IOro-3alajJHbli CKJIOH MOCKOBCKOM CHHEKJIM3bl - KpYITHEWIIEH
m1aTOPMEHHON CTPYKTYphI, (OPMHPOBAHUE KOTOPOM HAYAJIOCh B KOHIE pudes u
OKOHYATEJBHO 3aBEPLIMIIOCH B AEBOHCKOE BpeMsa. OHa MpecTaBIseT coO0M OOIMMPHBII
yamieoOpa3Heli mporud nokemOpuiickoro QyHaaMmeHta MmiaaTdopMbl, pa3MepaMu
npuMepHo 1000x450 kM, OpHEHTUPOBAHHBIN YJJIMHEHHOW OChIO HA BOCTOK — CEBEPO-
BOCTOK [Baruep, Manyuapssi, 2003].

Kpucrammueckuit dyngament Pycckoit miatdopmbl B mpuaenax MOCKOBCKOM
00J1aCTH MUMEET JIPEBHUE PA3JIOMbI — aBJIAKOT€HbI, KOTOPHIE B T€OJOTMYECKOM MPOILIIOM
ABJSUTUCh OYaramMu BYJIKaHU3Ma. ABIAKOTEHbl SBJISIOTCS pailoHaMU MPOSIBICHUS
MOBBINICHHONW T€OMarHuTHOW akTUBHOCTH. Hamnbonee riyOokuit u3 Hux [lauenmckuii,
3aHUMaET TeppuTopuro 3aparickoro, Kammpckoro, O3epckoro, HeXoBCKOro pailoHOB.

Taxke Ha TeppuTOpud 0O0JIACTH PACTOJOXKEHBI €IIe JIBa aBJlaKOTeHA —
[ToqmockoBHBIM 1 [kaTckuil. OHU TEepecekaroT NEHTPAIbHYI0 YacTh 00JIACTH, B TOM
YHCIIe U 10KHYI0 YacTh MockBbI [Baruep, Manyuapsaii, 2003] (Pucynok 6.42).

B 3amamnoit wactu MOCKOBCKOW 007acTH, yXOAS YAaCTUYHO HA TEPPUTOPHUIO
coceqHert CMOJIGHCKOM, pacrojiaraetcs oOmmpHas [»kaTckas BHajuHa, B Tpejaesiax
KOTOpON CKBaXHMHamMH 3adukcupoBaHa TinyOuHa QyHmamenta mnopsiaka 2600 m (B
palioHe K tory oT Bonokomnamcka). K 10ro-BocToky m BOCTOKY OT HE€ HAXOIATCS JIBE
JIMHEWHO BBITSIHYTHIC Y3KHUE BIIAJIMHBI: PACTIOJIOKEHHAS YyTh BOCTOUHEE MOCKBBI TOUTH
mpoTHas [lonMockoBHast BaguHa (¢ TiryouHoi 3aneranusipysgamenta 6omnee 4200 m

B paiioHe HoruHcka) u Takas >xe riyookas [lauenmckas BnaguHa, IpOTSHYBIIASCS OT
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UCTOKOB peku Poxxailku BAOJb 10JMHBI peku CeBEpKH Ha Oro-BOCTOK, K 3apaiicKy U

Psazanu.
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Pucynok 6.42 — CxemaTnueckas TEKTOHHUYECKas kKapTa MOCKOBCKOro pernoHa. Pazinomel
KpPUCTANTNYECKOro (pyH1aMeHTa: 1-ycTaHOBIEHHBIE, 2 - IPEAINoaraeMsble ; 3- U30THIICHI TIOBEPXHOCTH
dbynnamenTa, M; Bnaaunel pynnamenra: 4 — I'katckast, 5 — [ToamockoBHas, 6 — [Tauenmckast.

Tepputopus o0jacT M300MIYEeT TEKTOHHMYECKUMH pa3ioOMaMH Pa3HOTO paHra.
Kak npaBuiio, pa3ioMbl MapKUpyeT pedyHas cucTtemMa. Pa3moMbl KpHUCTAIIIUYECKOTO
dbyHIaMeHTa MOTEHIIMAIBHO SIBIISIOTCS OMACHBIMH, TaK KaK B MX TpelesaX BO3MOXKHA
aKTUBU3AIMs  TEKTOHUYECKUX  TPOIECCOB, KoTopas OyJIeT  COMPOBOXKIATHCS
3EMJICTPSICEHUSIMU.

N3ydyeHne COBpEMEHHBIX ABHKEHUN 3€MHOM KOPBI MOKA3BIBAET, YTO TEPPUTOPHS
0o0JlacTU TPOJIOJDKAET JKUTh JOBOJIBHO AaKTHBHOW (y4UThIBas €€ IJ1aTOpMEHHOE
MOJIO)KEHUE) HEOTEKTOHMYECKOM JKH3HbIO. B HEOreH-4eTBepTUYHOE BpEMs OHa
UCIIBITAJIa CEPUI0 TOAHATHW M OIMYCKaHWW, TMpuUYeM Mpeoliagaiud MOAbEMBI,
BBIPA3UBIIKECS B CYMMapHO# 3a 3ToT mepuoj ammuutyae B 50 merpoB. Hoseiimue
M3MEPEHUS TIOKA3hIBAIOT, YTO B HACTOSIIEE BPEMSI CEBEpO-3alajHbIe paiioHbI 00JaCTH

(B YaCTHOCTH, CMmonencko-MocKoBcKast BO3BBIH_I€HHOCTB) HUCIIBITBIBAKOT IIOABEM C
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amrutynoit 1-8 mm B rom, a BoctouHoe IlogmockoBbe (Merepckass HU3MEHHOCTD),
Hao0OpOT, omyckaercss Ha 5-6 MM B roxm [Barmep, Manyuapsamn, 2003;
Oo6mmereorpaduueckutii ..., 2000]. TlonmxkeHHbIe 00JaCTH CBSI3aHBI C MOATOIUICHUEM U

HaBogHeHUsAMU. (PucyHok 6.43).

duanyeckan kapra
MockoBckoi obnacTtu
MacwrTab 1: 1 100 000

< — WKATA BBICOT B METPAX
- = HAZ YPOBHEM MOPA

1 pesofwanie b

B e 100 150 200 250 300

Pucynox 6.43 — ®usunueckas kapra MockoBckoit obactu (Parthenon house.ru).
https://prezentacii.org/prezentacii/prezentacii-po-geografii/126058-prirodnye-kompleksy-
moskovskoj-oblasti.html

HauOosnpiilyt0 TOTEHIMAIIBHYIO OMAacCHOCTh HECYT aBJIOKareHbl, KOTOPHIC
nepecekaroT 00JlacTh HIMPOTHO M HA IOre MEpPUIAUAHAIbHO. DTH KPYMHBIC pPalOHBI
pa3IOMOB MPUYPOUEHBI K TEPPUTOPHUSIM C BBICOKOW IUIOTHOCTHIO HACEIEHUS, B TOM
YHUCIIE K FOKHOM 4acTh Topojia MockBbl. B 0OTMEUEHHBIX palioHaX BO3MOKHBI CMEIICHUS
IJJACTOB TOPHBIX TMOPOJ, MOATOMY ATO HY)XKHO YUMTHIBATh MPU OPraHU3alUU CHUCTEM
pacceyieHHs U CTPOUTEIIbCTRBE.

PaccmatpuBas mo paifoHaM NOTEHIIMATBHYI0 TEKTOHHYECKYIO OMACHOCTh, MOHO

CUMTAaTh, YTO HaMOOJbINIAs ONMACHOCTh OTHOCHUTCA K paiioHam: 3apaiickomy, O3epckoMmy,


https://prezentacii.org/prezentacii/prezentacii-po-geografii/126058-prirodnye-kompleksy-moskovskoj-oblasti.html
https://prezentacii.org/prezentacii/prezentacii-po-geografii/126058-prirodnye-kompleksy-moskovskoj-oblasti.html
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CrynuHckoMy, YexoBcKkOMy, Moxatickomy, Py3ckomy, OauHIOBCKOMY,
Jrobepeuxomy, Horunckomy u IlaBnoBo-Ilacanckomy.

B rpynmy paiioHOB, B HaumOoJblliel CTENEHU MOABEPKEHHBIX MPUPOIHBIM U
aHTPOTOTeHHBIM TpoBajaM, onoysHsIM (Oonee 25% teppuropun) Bxoaat Kamupckuii,
3apaiickuit u CepedpsiHo-IIpyackuii pailoHbI.

Haubonee nonseprxkensl noarorieHuto O3epckuii, JlyxoBunikuii, CepryXxoBCKoii,
Komomenckuii, Kammpckuit panonsl. B mMenpmen creneHu BockpeceHCKH,
Pamenckuii, Moxaickui.

VYparansl Ha TEppUTOPUU 00IaCTH HanboJIee OMAaCHbI B KPYITHBIX METaINoJucax, B
palioHax C BBICOKON IUIOTHOCTHIO HacesieHus. OCHOBHOM yImiepO MpH yparaHax 3TO
pa3pylieHre KOMMYHUKAIMM U HMHPPACTPYKTYphl. bBOJbIIyl0 OMacHOCTh HUMEIOT
yparaHbl B MaJIOOOJIECEHHBIX pailOHaxX, TaK Kak Jeca 3aJepKUBAIOT U OCIAOISIOT
yparanHbiii Berep. B MockoBckoii 00yiacTé Mmpu HEOOJBIION JIECHUCTOCTH, YyparaHbl
MPOSIBJISIIOTCS MO BCEMl 001acTH, OJHAKO MAaKCHUMAJbHBIM yIIepO OHHM MPUHOCST B
IJIOTHOHACEJIEHHBIX PAaOHAX U B MOCKOBCKOM arjioMeparnui.

MakcumManbHOE KOJUYECTBO BO3MOXKHBIX OMNACHBIX IPUPOIAHBIX IIPOLECCOB M
SBIICHUI XapakTepHo misi JlroOepernkoro m Pamenckoro paiioHoB (5 BumoB). D10
HauOoJsiee  HeOJarompusiTHble  palloHbl  MOCKOBCKOW  00JacTH TO  CTEINEHU
NOTCHIMAIBLHON OMAacHOCTH OT MPHPOJHBIX TPOLECCOB W sBieHUH [Baruep,
Manyuapsair, 2003].

bonpmass yacte paiioHOB MOCKOBCKOM 00JIacTH OTHOCUTCS K paiioHaM C
YMEPEHHOW CTENEHbI0 NOTEHUNUAIBHOW ONACHOCTM OT IMPUPOAHBIX MPOLECCOB H
SIBIICHUM, T/I€ IPOSIBIISIOTCS 2-3 UX BUTA.

Huszkas creneHp NOTEHIMAIBHOM OMACHOCTA OT MPUPOJHBIX MPOLECCOB U
aBieHnid B MOCKOBCKOW 00jacTH oTMedeHa B cieayromux panonax: lllaxoBckoid,

Bonokonamckui, [lymkunnckuit, Uctpunckuii, Kpacuoropckuii.
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6.4.2. AHAJIN3 M OLIEHKA Ie0IKO0JI0TrNYeCKOr0 PUCKA ONMACHBIX MPUPOAHBIX

npoueccoB MoCKOBCKOM 00J1acTH

CucteMHBIN TOAXO K PEIICHUIO 3a7]auu TpedyeT MpoOIeMHO-OPUEHTUPOBAHHOTO
aHalM3a M OLEHKU TE03KOJIOTMYECKOW Harpy3kl Ha OKpYXXAIOIIYI Cpeay H, B
YaCTHOCTH, aHAJIN3a U OLICHKH PUCKA OMACHBIX MPUPOIAHBIX U TEXHOTECHHBIX MPOLIECCOB
Ha PacCMATPUBAEMBIX TEPPUTOPHUAX C LEIBIO YNPABIEHUS 3KOJIOTMYECKHM PUCKOM H
HEJOMYLIEHUS!  NPEBBIIIEHUS  KPUTUYECKUX  MapaMeTpoB  BO3ACHCTBUA  Ha
reOJIOTMYECKYI0 M COLHABbHYIO cpeny. Crenyer B NEpBYIO OYEPENb BBISIBUTh H
UCKJIIOUYUTh TEPPUTOPUU MOBBIIMIEHHOW OMAaCHOCTH M pucKa. Takum oOpaszoM, 3amaya
OLICHKU U YIPABJICHHS T€03KOJIOTMUYECKHUM PUCKOM CTAHOBUTCS €llle 0ojee aKTyaabHON
B paMKax peuieHusl riao0anbHOM NpoOJieMbl YIpaBIECHUS OTXOJAAMHU M CO3JaHUS
UHAycTpuu nepepabotku W yrtunuzauuu ThO (TBepabix ObITOBBIX 0TX010B) 1 TKO
(TBepABIX KOMMYHaJIbHBIX 0TX0/10B) [FOranosa, 2019].

Cnenyer 0cob0  paccMOTpeTh  OOJIAaCTH  TMOBBIIMIEHHOTO  HAIpsHKEHHO-
ne(OpMUPOBAHHOTO COCTOSIHUSL JUTOC(HEpHbI, TEOAMHAMUYECKON U CeHCMHUYECKOM
aKTUBHOCTH, BBICOKOT'O TEIJIOBOIO IOTOKA, IMOBBILIEHHBIX CKOPOCTEN MOBEPXHOCTHBIX
JBUKEHUM, T€OMAaTOTeHHbIX 30H U Pa3JIOMOB, HHTEHCUBHON (DMIbTPALIUU TPYHTOBBIX U
NOJ3EMHBIX BOJ, & TAaK)XE€ TEPPUTOPUU Pa3BUTHs OMACHBIX NPUPOAHBIX IPOLIECCOB,
TaKMX Kak OTMOJ3HU, KapcT, cyPpdo3us, nepepadoTka Oeperos, MOITOTUICHUE U .

[Ipoananu3upyemM pUCK OMACHBIX T'€OIKOJIOTMYECKUX IMPOLIECCOB HA TEPPUTOPHUH
MockoBckoii oOnactu. PuCk paBeH MpPOU3BENEHUIO BEPOSITHOCTH BO3MOXKHOTO
OIMMACHOI0 COOBITHSA Ha MPOU3BEIECHHBIN yIepO:

R = PxD,
rae R — puck,
P — BEpOSITHOCTB,
D — yiep0.

JIJisi aBTOMAaTU3UPOBAHHOTO aHaliM3a (PaKTUYECKOro Marepuana M MOCTPOCHHS

KapT pHUCKa HEOOXOAMMO HAWTHU CYNEPHO3UIMI0 HWHTErPATIbHOM KapThl MPUPOIHOMN

OMAaCHOCTH W HHTETPaJbHON KapThl BO3MOXKHOTO yiiepba, T.e. IS KaXAO0ro I-Toro
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dbparmMenTa kapThl pucka R; HaliTU MPOU3BEJIEHNE BEPOSITHOCTH OMACHOTO COObITHS P;

Ha CYMMY Pa3JIMYHBIX |-ThIX BO3MOKHBIX yIIepOOB OT OITACHOTO MpoIlecca:

Ri =PiXDilDi =z Dl]
J

R; = PiZ.Dij (50)
]
OrneHkKy MpUPOAHON OMACHOCTH MPHU 3TOM HEOOXOauMO mporpagayuposatb ot 0
0 1, YTOOBI OTPAa3UTh BCPOATHOCTDL OITaACHOI'O COOBITHSL.
Jns  dopmanuzanuy HMHTETPaJbHOM OIEHKH IPUPOJHOM OIMACHOCTH BBEIEM
kodpdunmeHt k;,, OMACHOCTH OT OMACHOTO Mpolecca M B [ —TOM KBajpare,
WHTETPATbHBIN KO3 (DHUIIMEHT OMacHOCTH B i-TOM KBajapaTe k; W MPOHOPMHUPYEM Ha

MaKCHMaJILHOE YHCJI0 0aJLIOB N AJI1 aHAJIOTUH C BEPOATHOCTBIO!:

k:
k=) kimi = (51)

[Tycte m=5, T.e. paccMOTpyM 5 BHIOB MPHPOTHON ONMACHOCTH 1) OMON3HH, 2)
KapcT U cybdosus, 3) rUaApOreoJOrnyecKue OmacHOCTH (IOATOILICHUE, HABOIHEHU),
4) TEKTOHUYECKHE OINMAcCHOCTH (Pa3JIOMbI, BBICOKHE CKOPOCTH JBIIKECHHUS 3EMHOMN
IIOBEPXHOCTH), 5) METEOPOJIOrHYECKHE OMACHOCTH (3acyXa W Kak CICACTBHE IOXKaphI,
yparassl, cMepuu u ap.). Kaxmayro omacHOCTh orieHHM 110 Tpexbamishoit cucreme (0, 1,
2) — Hu3kas, cpeanss, Boicokas. Toraa K mamensiercs ot 0 no 10, n= 10, P; usmensiercs
ot 0 no 1.

JIns  KOMIUJIEKCHOM OIlGHKH yliepba Ha KaXJAOM ydYacTKe Mpeiiaraercs
POrpPayupoBaTh BO3MOXKHBIA yIIEpO OT KaKIOTO MapaMeTrpa MO TpexOauTbHOU
cucteme (0, 1, 2), rne 0 o3Hauaer HuU3KWH yiepd WM OTCYTCTBHE ymiepba, 1 —
yMEpeHHbIN, 2 — BbicOKkui yuiep0. [lapamerpamu 3mech MOTYT paccMmarpuBaThes 1)
IUIOTHOCTh HACEJEeHUs, 2) IUIOTHOCTh JOPOTr W KOMMYHHKAIMH, 3) IIOTHOCTh
3aCTPOUKH, 4) CTOMMOCTh 3€MJIH, 5) CTOMMOCTb JKHJIbs. UeM BbIIIC 3HAUCHHE TTapaMeTpa

(CTOMMOCTB 3€MJIM, KHJIbSI U T.J.), TEM BBIIIE yIIepO B cllydae OMacHOro COOBITHSI.

Torna BO3MOXHBIN yIIepO 1Mo 5 mapamerpaMm B KaxJa0M djieMeHTe udMmeHsercs ot 0 1o

10.
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Puck B kaxmom nsiemente Takke Bapeupyercs oT 0 mo 10. Dto puck B
OTHOCHUTENBHBIX equanIax (Oonbine/mMensie) mo 10-u OammsHOM mKkane. Pa3ous kapty
o0iacTé Ha KBaJpaThl U BBIUMCIMB PUCK I KKIOTO KBaJIpara, MOXHO IMOIYYUThH
KapTy pucka obmactu mo 10-u OamnbHO# mikanme. TakuM oOpa3oM, CTPOHUTCS KapTa
pHCKa KaK CyNepIro3uus KapT OMacHOCTEH U MOTEHIIUAIBHBIX YIIIEPOOB.

YacTto HET HEOOXOAWMOCTH CTPOHUTH MOAPOOHYIO KapTy T'€OIKOJIOTUYECKOTO
pHICKa, a IOCTATOYHO BBIJICIUTh «TOPSYUE MSITHAY» T€0IKOJIOTUIECKOTO PUCKA.

JIist OLIEHKH MOTEHLMAIBHOTO yIep0da MOXHO HCHOJIb30BaTh KapThl MJIOTHOCTU

Hacenenus (PucyHok 6.44) u kapTel gopor u kommyHuKanuid (PrucyHok 6.45).

MNoTHOCTL (YenoBek Ha 1 km?):
10 000 - 11 000

6 000 - 7 000

4 000 - 5000
3000 -4 000

2000 - 3 000
1000 - 2 000

500 - 1 000

100 - 500

0-100

Pucynok 6.44 — CxemaTHueckas KapTa IJIOTHOCTH HacesleHUs] MOCKOBCKOM 00J1acTH
(POCCTAT). https://golosinfo-prod.herokuapp.com/ru/articles/142044


https://golosinfo-prod.herokuapp.com/ru/articles/142044
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Pucynox 6.456— 3aTemHeHne — 007aCTH TMOBBIIIEHHOTO MOTEHITHAIBHOTO yIepoa («3Be3aa
MOTEHIHAIBLHOTO yIepba» MockoBcKoit armomeparuu (WWW.Euro-Map.com avtomobilnaya-karta-
dorog-moskovskaya-oblast)

[Ipu wucnonw3oBanuu ¢opmyn (50) u (51) craemyer pyKOBOJICTBOBATHCS

CICAYIOIIMMH ITOAXOJaMHU


http://www.euro-map.com/
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1. Onoyi3HM W KapCcT NPEACTABIAIOT HAWOOJBIIYI0 T'E03KOJIOTHYECKYIO
OMacHOCTh Ha TeppUTOpUr MOCKOBCKOI 00JIaCTH.

2. DHJIOTEHHbIE OIACHbIE TIPOLECChl (3eMIIETPSICEHUS) Ha TEPPUTOPUU
00JIaCTH TPOSBIIAIOTCS HE3HAYUTEIHHO

3. ['myOvHHBIE W TOBEPXHOCTHBIE PA3JIOMBl 3€MHOM KOpBI OTpaXkaroT
HaIpsHKEHHOE cocTosiHuEe JuTocdepbl. CKOPOCTH TBUKEHUS MOBEPXHOCTH HEBEIUKH,
HO WX CIEAyeT YYUTHIBaTh MPU JIOJITOBPEMEHHOM TEPPUTOPUAIBHOM ILJIAHUPOBAHUH,
O0COOEHHO MPU CTPOUTETHCTBE CKOPOCTHBIX JKEJIE3HBIX JOPOT, MOCTOB, TPYOOIIPOBOIOB,
TYHHEJIEH, TUHEUHBIX U TOA3EMHBIX COOPYKECHUH.

4, Pycna pek sBIsiIOTCSA MOKa3aTeNsIMH T€OJMHAMUYECKOW OIMACHOCTU B
auTocepe Kak MapKepbl TNIYOMHHBIX pPa3IiOMOB 3€MHOW KOPBI U, B CBOIO OYEpE.lb,
SBJISIIOTCS. UCTOYHUKAMHU OINACHBIX SK30T€HHBIX, MPUPOIHBIX MPOILIECCOB BCIIEICTBUE
penbeda OeperoB, OOBOJHEHHOCTH TEPPUTOPUN W THAPOTCOAMHAMUKUA MPUOPEKHBIX
obnacteit. K pycnmam pek mnpuypodeHbl MHOTHE OMAacHbIe NPHUPOAHBIC TPOIECCHI:
OTIOJI3HH, TiepepaboTka OeperoB, OBpaxKHas 3po3us, KapcT, cyddosus, moATOIICHHE,
HABOJIHEHMS, MMABOJKH, MOJOBOAbLSA U JIp. BMecTe ¢ TeMm K pyciiaM peKk U MX BBICOKUM
OeperaM MNpPUYpPOUYCHBI 1IEHHBIE OOBEKTHl KYJIBTYPHOTO Hacleaus — IEPKBH,
HUCTOPUYECKHE CTPOEHUS, JOPOTrOCTOSAIINE CIIOPTUBHBIE COOpyx)eHus. MHorue ropoaa
OBLIIM 3aJI05KEHBI ¥ Pa3BUBAIUCH OKOJIO pycel pek. Takum o0pa3oM, BJOJIb pycell peK Ha
ypOaHU3UPOBAHHBIX TEPPUTOPHUAX CKOHLIEHTPUPOBAHBI OMIACHBIE MPUPOIHBIC MPOIIECCHI
U 00BEKTHl BBICOKOTO MOTEHIIMAIBHOTO yIiepOa, 4To ompeaessieT 00J1acTh BBICOKOTO
r€03KOJIOrMYECKOTO PUCKA.

S. [110THOCTh HaceleHUs M IUIOTHOCTh JOPOT U KOMMYHUKAIUNA SIBJISIIOTCS
OTpeNeNSIIONMMU  TlapameTpamu  yiiep6a. [lmoTHocTh  HacenmeHus — ompenemnsieT
IJIOTHOCTH 3acTpoiiku. Yem Oimxe kK MOCKBE, TeM BBIIIE CTOUMOCTD 3€MJIA U SKHWJIbSI.
[ToTenmuanpabiii  ymepd B MOCKOBCKOM 00JaCTH HMMEET paguaibHO-KOJIBIIEBON
xapakTep. MakcuMaibHbINA yIIepO CBA3aH C HACEIICHHBIMU MyHKTaMU BOJIU3M MOCKBBI
u nopoxxHo cetbto (PucyHok 6.45). O6mact MakcuMmalibHOTO yiep6a MoOCKOBCKOI

armomepanuu UMeroT Gopmy 3Be3bl ¢ 10 mydamu BIOJb KENE3HBIX U aBTOMOOMIBHBIX

JIOpOT.
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6. Hounple (oTo w3 KOCcMOcCa XOpOIIO XapaKTepU3yIOT MOTCHIIMATbHBIN
ymepo, T.K. OTpakaroT TUNIOTHOCTH 3aCTPOMKH, TOPOT U KOMMYyHHKaIui (PucyHok 6.46).
N3 xocMoca HOYBIO XOPOILO BUIHA «3Be3/la MOTEHIIMAIBHOTO yiiepOa» MoCKOBCKOM
arJioMepaLyH.

7. B kadecTtBe 3KCIpecc-aHalv3a U OLIEHKHA T'€0dKOJIOTMYECKOr0 PHUCKA IS
HEHCCIICIOBAHHBIX TEPPUTOPUN MOXKHO HCIIOJIB30BaTh CYIEPIO3ULIUIO HOYHBIX
KOCMHYECKUX CHUMKOB M PyCeJ KPYIHBIX PEK.

[Ipy  HeoOXOIMMOCTH  UACHTUGUUIMPOBATH  paiOHBI C  HAUOOJBIIUM
MOTEHIIUAJIBHBIM yIIEPOOM B ClIy4ae OIMACHOTO MPUPOAHOTO COOBITHS MOXKHO IO
JAaHHBIM HOYHOM aBHALIMOHHOM M KOCMHMYECKONM CBEMKH YypOaHU3UPOBAHHOM
TEPPUTOPHUH, KOTOpPas XOPOIIO OTPaKAeT IJIOTHOCTh ABTOMOOMJIBHBIX M IKEJIE3HBIX

J0por, WH(PPACTPYKTYphl W IKWIOW 3aCTPOWKH TOPOJACKHX ariomepanmid: (PucyHok

6.46).

Pucynoxk 6.46a — Hounoe ¢oto n3 kocmoca. MOCKOBCKas arsioMmeparus
https://gamerwall.pro/12206-rossija-iz-kosmosa-nochju.html
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Pucynok 6.466 — Hounoe ¢oto u3 kocmoca. EBporia Houblo U3 kocMoca
1641864474 18-gamerwall-pro-p-rossiya-iz-kosmosa-nochyu-fentezi-krasivo-20

Pucynok 6.468 — Hounoe ¢oTo u3 kocMmoca. «3Be3/1a MOTeHIHATBHOTO yiiep6a» MocKoBCKoi
arioMepanuy HOYblo U3 KOCMOca

AHanu3 W OICHKa NPUPOJTHBIX OMACHOCTEH W TOTEHIMAIBHOTO yIIepO s
MockoBckoii o6siactu Ha ocHoBe hopmyit (50) u (51) ¢ yueToM moaxoaa, U3I0KEHHOTO
B myHKTax 1-7, maeT omeHky pucka okojo 8 OamnoB mo 10-GammpHOl cucteme mis

«ropsiuero msaTHa» B paione Jlrooepis! (Pucynok 6.4.2.4).

ki= 8:; P; =ki /In=0,8; D;=10; R;=8.
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OcHOBHbIE XapaKTepUCTHKU paiioHa JlroOepubl MO OTHOIIEHUIO K JIPYIUM
paiionaMm MockoBckol oOyiactu: 1) BBICOKas IDIOTHOCTh HACEJICHHWs, 2) BBICOKas
IUTOTHOCTBIO JOPOT U KOMMYHHKANUH, 3) BBICOKAs TUIOTHOCTh 3aCTPONKHU 4) BBICOKAs
CTOMMOCTh 3€MJIH | JKWJIbsI BCJICACTBHE OMM30CTH K MOCKBE, 5) BhICOKasi OTOI3HEBAS U
KapcToBasi OMAcCHOCTh , 5) OJIM30CTh pekH MOCKBBI, T.€. BBICOKas OIACHOCTb
NOATOIUICHWH W HaBOMHEHWH 6) Hammuue TIYOMHHOTO pa3jioMa Kak IoKa3aTels

reOIMHAMHUYECKON OITaCHOCTH.
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1 BEpPXHEBOMKCKAN HU3IMEHHOCTD
2 CmoneHcko-MOoCKXOBCKan BO3BLILEHHOCTL
3 Mewwepckas HIaIMEHHOCTL
4 MocksopeLko-Okckas pasHuHa
5 CpeaHepycckan BO3BLILLEHHOCTL

Pucynok 6.47 — CxemaTnueckas kapra penbeda MockoBckoit o0nactu. YepHblil Kpyr —
«ropsidee MATHO» 0 CTETIEHU reodKosiornyeckoro pucka (JIrodepusr). 1. BepxHeBomkckas
HU3MEHHOCTD; 2. CMoJIeHCKO-MOCKOBCKasi BO3BBILIEHHOCTh; 3. Melepckas HI3MEHHOCTbD; 4.
Mockopenko-Oxckast paBHUHA; 5. CpeHepycckasi BO3BBIIIEHHOCTb.

Ha ocHOBe nmpoBeeHHOTO aHanM3a AeNaloTCsl BBIBOABI 00 UCKIIIOUEHUN 00J1acTeil
BBICOKOTO JKOJOTMYECKOTO pPHUCKAa U3 NOTEHUMAJIBHBIX TEPPUTOPUN pa3MELICHUS
JIOTIOJIHUTEIBHBIX OMACHBIX OOBEKTOB MOBBIIIEHHOW 3KOJOTMYECKOW Harpy3Ku, B
YaCTHOCTH, JIJISl YTHIIM3ALUHU U niepepadoTku 0TXoA0B. Ji11 MockoBCckoil 001acTH 3TO B

nepByro odepenr Jloodepenkuit u PameHckuil pailoHBl (BOCTOK-IOTO-BOCTOK OT
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MockBBI), a TakKe HaCeJICHHbIE IyHKTBI, BKIIOYas CaHUTapHbIE 30HBI, 0CO00
OXpaHseMbIe TEPPUTOPHHU, OOBEKTHI KYJIBTYPHOTO HACIEIHUs, PCKPEAIMOHHBIC 30HBI,
JOpPOTH U KOMMYyHHKanuu. JIioOepenkuii paifoH MOXHO PacCMaTpHUBaTh KakK «ropsiee
ISITHOY» MIEPBOTO KJIacca 10 YPOBHIO T'€03K0I0rHuecKoro prucka. (PucyHok 6.47).

BakHO OTMETHTB, YTO Pa3pabOTKH, BBIMOJHCHHBIC IS OMPEACICHUS «TOPSIHUX
ISTEH»PHCKA PErHOHA Ha OCHOBE TI'€OJMHAMUYECKUX, TEKTOHHYECKHX M COIHAIBHO-
9KOHOMHYECKHX  IMapaMeTpOB  IMOATBEPKIAIOTCS  OOJACTSMH  T'€OXHMHUYECKUX
3arpsA3HEHUHA W 30HAMH JKOJOTMYECKOW HANMpPSHKEHHOCTH CPE/bl, YTO BIIOJHE
€CTECTBEHHO, T.K. BO MHOTOM 3arpsi3HCHUE CBSI3aHO C KHU3HEACATEIILHOCTHIO YeIOBEKa
(Pucynok 6.48, 6,49). Ocoboe 3HaYeHHE 37eCh HMMEET BBIHOC 3arps3HCHUS W3 T.

MOCKBBI BHU3 T10 TECUCHHUIO PCKH.

IKONOMMM4YECKOE COCTORHUE 8 "\_v ¢ CTEMEHb 3ArPASHEHUA U USMEHEHWUA
NPUPOOHOW CPEABI P\ NPUPOOHOW CPEAbI
Macwra6 1: 1 750 000 (s npoyexTax obwei nnowaanu)

KpwaucHan 5

\
\.’; Ouenb BbicoKan 12 Huakan 28

P g

KATEMOPMM OUEHKN COCTORHWSA
MPUPOIHOM CPEA!

Kpwamcuon cocromes.
- BrCosan CTEnNeHs A pagaum

P
CTENEH: HIMEHEHIA W 33rPEIHEHNS CPEbE
[ cuern. suscoran
[ suconan
[ conpmmn

Wan

KATEFOPUU OLIEHKM COCTOAHUA
CTENEHb 3ArPA3HEHUA U UBMEHEHUSA

ARVECHRON CEEDN MPUPOOHOW CPEAbI

- Kpu3ucHoe CoCToAHMe. (B npoueHTax obLien nnowaau)
Bbicokan c"'reneub aerpagaumu Kpwauchas 5
NpUpOAHOU Cpeabl

OueHb BbIcOKan 12 Huskan 28

CreneHb M3MEHEHMA U 3arpe3HeHuna cpeabl:

OYeHb BbICOKaRA

[ ericokan

Bbicokan 25 -
[ <o | €

[ vmakan

CpegHsan 30

Pucynok 6.48 — CxemaTnueckas KapTa 3arpsi3HeHHs TPUPOTHON cpeibl MOCKOBCKOI 06macTu
https://terres.ru/articles/ekologicheskaya-karta-podmoskovya (masteratlas.ru).


https://terres.ru/articles/ekologicheskaya-karta-podmoskovya
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PI/IcyHOK 6.49 — Cxemarnueckast KapTa 3arp4a3HCHUs MOA3CMHBIX U ITOBECPXHOCTHLIX BOJ
Mockogsckoit obactu. https://rudocs.exdat.com/docs/index-246647.html (masteratlas.ru)

B cBsi3u ¢ TeM, 4TO 3arps3HEHUE MPUPOJHON CpPEbl OKa3bIBAET MAKCUMAJIbHOE
BO3JICHICTBHE Ha YeEIIOBEKa, a HE Ha WH(PPACTPYKTypy M KOMMYHHUKAITUU, TO IS
MOCTPOEHUS KapThl TEOXUMUYECKOTO PHUCKA MOKHO UCIOJIb30BATh CYMEPIO3UIIUIO0 KapT
3arpsisHeHus (Pucynok 6.48) u miotHocTH HaceneHust (Pucynok 6.44). T.k. MIIOTHOCTb
HaceseHusT MOCKOBCKOM 00J1aCTH MaKCUMajlbHa K BOCTOKY M IOTO-BOCTOKY OT MOCKBBI,
a 3arps3HEHHE Cpelbl UMEET Ty K€ HaIlpaBJIEHHOCTh, TO KapTa puUcKa OyJIeT O4YeHb
Onu3Ka K kapte onacHocTH (PucyHok 6.48).

Taxke JlroOepenkuii palioH TOABEPKEH 3arpsi3HCHUIO BO31yXa BCJICIACTBUE

MOBBIIICHHBIX BBIOPOCOB B arMocdepy 3arpsi3HSIOIMX BELIECTB M PO3bl BETPOB M3

Mockssl (Pucynok 6.50; 6.51; 6.52; 6.53).
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Pucynok 6.50 — Po3a BeTpoB MOCKBBHI.
https://otvet.mail.ru/question/184145366

"FP0o3a BeTpoB" MocKoBCKOW o6nacTth

Pucynok 6.51 — Po3a BeTpoB MoCKOBCKOI 001aCTH.
https://new.msk.ru/topic/5748-xk-0enble-HOUYH-MUKPOPAHOH-HCUYE3ar0IIero-ye IuHeH s/ ?page=2


https://yandex.ru/images/search?pos=1&img_url=http%3A%2F%2Fotvet.imgsmail.ru%2Fdownload%2Fu_d6d204f8277c81873765bf1fe0ddaa41_800.jpg&text=%D1%80%D0%BE%D0%B7%D0%B0%20%D0%B2%D0%B5%D1%82%D1%80%D0%BE%D0%B2%20%D0%BC%D0%BE%D1%81%D0%BA%D0%B2%D0%B0%20%D0%BD%D0%B0%20%D0%BA%D0%B0%D1%80%D1%82%D0%B5&lr=213&rpt=simage&source=serp
https://otvet.mail.ru/question/184145366
https://yandex.ru/images/search?pos=1&img_url=http%3A%2F%2Fotvet.imgsmail.ru%2Fdownload%2Fu_d6d204f8277c81873765bf1fe0ddaa41_800.jpg&text=%D1%80%D0%BE%D0%B7%D0%B0%20%D0%B2%D0%B5%D1%82%D1%80%D0%BE%D0%B2%20%D0%BC%D0%BE%D1%81%D0%BA%D0%B2%D0%B0%20%D0%BD%D0%B0%20%D0%BA%D0%B0%D1%80%D1%82%D0%B5&lr=213&rpt=simage&source=serp
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Kapra sarpasHeHna atmocdepHoro Bosayxa r. MocKBsl

- BnaronpuaTHo
l:l OTHOCUMTENBHO
BnaronpuAaTHO
- HebnaronpuAaTHO
| e
HebnaronpuATHO

PaitoHbl, W3 KOTOPBIX NOCTYNaeT
HauboNbW ee KONMYECTBO Xanoob
OT HaceneHus

A

Pucynok 6.52 Kapra 3arpsi3sHeHus aTMocgepHOro Bo3ayxa ropojaa MocCKBbI.
https://visasam.ru/russia/goroda/ekologiya-moskvy.html
https://zen.yandex.ru/media/id/5f3917a8f6a63b1998be21a8/razbor-goroda-moskvy-s-

ekologicheskoi-tochki-zreniia-611802ch77c7ad728168a66d

1:2000000

CYMMAPHbI BLIEPOC i
BPEAHLIX BEWECTB B ATMOC®EPY
(t/ra)
Gonee 1,0
0.4-1,0
0,16 - 0,4
0,08 - 0,16
0,04 - 0,08
menee 0,04

JOENEn

Pucynok 6.53 — Be1Opoc BpeiHBIX BelIecTB B aTMochepy.
DKosorndyeckuii atiiac MocKoBCKo# obmactr. WWW.0Secology.ru


https://visasam.ru/russia/goroda/ekologiya-moskvy.html
http://www.osecology.ru/
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Ha ocnoBe npoBeaenHoro ananu3za JlroOGepenkuii pailoH MOXKHO paccMaTpHUBATh
KaK «ropsdee ISTHO» IO Teodkosiormdeckomy pucky [Canopa, 2020] BcienctBue
BBICOKOM TPHUPOIHON OMACHOCTH, F€OXMMHUUYECKOrO 3arpsi3HEHUS OT TEUEHHUS PEK C
TeppuTOpu MOCKBBI W 3amaJHOrO0 HANpaBJIEHHs BETPOB CO CTOPOHBI MOCKBBHI,
6530t K MOCKBE M BBICOKOM HACENIEHHOCTH (BBICOKHMM MOTEHIIMATBHBIN yIIIepO).

Takum o0OpazoM, paccMoTpeHa YHUDUIIMPOBAHHAS OIEHKA T'€0IKOJIOTHYECKOTO
pHUCKa OIMACHBIX MPHUPOAHBIX MpoleccoB. PazpaboTaHa MeETOONOTHS YHH(PHUKAIUH,
dbopmanuzanmu U 1UGPOBU3ALMU OLEHKM M KapTorpadupoBaHUS MHPUPOIHOTO
T€03KO0JIOTMYECKOro pucka Ha 0a3e oOuel miaTdopmsl yIpaBieHus puckamu. BeeaeHo
MOHATUE «TOPSYUX MATEH» IO CTENEHH T'€03KOJOTMYECKOTO puckKa. «l'opsune msaTHa»
0 CTENEHU pHUCKAa — 3TO CyHeprno3uuus oljacTed MaKCHMaJbHOW BEPOATHOCTH
OMacHOTO COOBITUSA M 00JacTell MaKCHUMaJIbHOTO MOTEHIMAILHOIO yiepOa B ciiydyae
HACTYIUIEHMsI ~ COOBITHS.  YCTAHOBJEHBl  «TOpsilYM€  MATHa» [0  CTEHEHH
I€03KOJIOTUYECKOIO PUCKA JUIsl TOPHBIX TeppuTopuii Ha npumepe KaBkasza, «ropsuamx
ISTEH» OIOJ3HEBOIO pHUCKa Ha nOpuMepe TI. MOCKBBI, «TOpSYUX MATEH»
T'€09KOJIOTUYECKOTO PUCKa JIs MOCKOBCKOM 001acTH.

Pa3paboTaHHblil METOJ BBIACIICHUS «TOPSYUX ISITEH» F€03KOJIOTHYECKOr0 pucKa
SIBJIIETCS OCHOBOM Il pPeIlIeHUsl POOJIeM TEPPUTOPUATILHOTO TJIAHUPOBAHUS C LIEIBIO
UCKJIIOYEHMs] HauOoJiee TE€O0IKOJIOTMUYECKH HaIpsDKEHHbIX YYacTKOB M BbIOOpa
NOTEHIMAIBHBIX MECT pa3MEIICHHUsI OMACHBIX OOBEKTOB, B YAaCTHOCTH, OOBEKTOB
YTUIU3alUKd U nepepaboTKu 0TX0A0B. PazpaboTaHHBI METOA aHaIM3a U YHpPaBICHUS
I€09KOJOTUYECKUM PUCKOM SIBJISIETCS OCHOBOM JJIi CUCTEMBI YNPABIECHUS OTXOJaMHU U
pemieHuss  npoOJieM  TEPPUTOPUATIBHOTO  IJIAHUPOBaHUS € LENbl0  BBIOOpA
NOTEHUUATBHBIX TEPPUTOPUNA JIJIsI pa3MEIleHUsI 0ObEKTOB YTHIIM3AlUUA U NEepepadOTKU
OTXOJIOB, a TaKXe CO3JaHUs HWHAYCTPUHM YIpaBiIeHUs oTxoAamu. B To xe Bpems
ClIelyeT YYUThIBaTh UCTOPUUECKH clokuBLInecs obsnactu noauronoB ThO u TKO, e
CO3/1aBaTh HOBBIE, @ SKOTEXHOMAPKH U 3aBOIbI 1O MepepadOTKe U YTHIN3ALNUN OTXOA0B
pacnosiaraTh 1O BO3MOXHOCTH BOJIU3M UMEIOIIMXCS 00JacTedl JeNOHUPOBAHUS
OTXOJIOB, YTOOBI COKPAaTUTh PacXOjbl Ha MEPEBO3KHM M YMEHBIIUThH JOMOJHUTEIHLHOE

3arpsiI3HEHUE JOPOT U OKpYKarollen cpepl. Pe3ynpTarel HCCIENOBaHUM COTTIACYIOTCS C
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PAaCIIOJIOKCHUCM  TNIAHUPYCMBIX  MYCOPOCKHUIaTCIbHBIX 3daBOJIOB W IMOJMI'OHOB

nenonnpoBanus ThO n TKO (Pucynok 6.54).

A
Noneros 7
Noserar THO 'm—%nw‘

Connwnorspo(
Manwron TRO "Saposo”

Hapo-dommunck Bockpecenck
A

Nonuron TXD “Bonos s’

’
b TIngMADYEMBE HYCODOOKMUIATENLHLIE 38804

A NnasnpyeMse K PACWMPEH 0 NONMroHe TKO

= MyHUUANANBHEE DAROHE, TAR NNAKKMPYETCR
CTPOMTENLCTEO MOBMIX Noaxronos TKO
1 - Ceprweso-Nocanckmwh padon
2 - Opexopo-Iyescxwit panom
3 - Bockpecencrmni padon
4 - Kawnpoxmit paikon
5 - Cepeboano-Novacki pakos

GREENPEAC

Pucynoxk 6.54 — Cxema pacroyioskeHus TNIAaHUPYEMbIX MYCOPOCKHTATEIbHBIX 3aBOIOB U
nosuroHoB aenonuposanust TBO u TKO. https://www.asi.org.ru/news/2016/10/10/142307/
(TPUHIINC)
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6.5. BeIBOABI

PaccmoTpena yHubuupoBaHHas OIEHKA T'€OIKOJOTHYECKOTO PHCKA OMACHBIX
MPUPOJIHBIX TIpolieccoB. Paspaborana mertomosnorus yHudHUKauy, (GopMalin3anuu H
U (POBU3AIMH OIEHKH U KapTorpadupoBaHUs MPUPOTHOTO TE€OIKOJOTHIECKOTO PHCKA
Ha 0aze o01Iel maThopMBbl yIIpaBiIeHUs pUCKaMUi. BBEIEHO MOHITHE «TOPSUUX TISITCHY
[0 CTENEHU T€OIKOJOTHUYECKOTO pHCKa. «l'opsdyue MmATHa» MO CTENEeHU PHUCKA — ITO
CYIIEpITO3UIIHAS 00JaCTel MaKCUMAJIBHOW BEPOSTHOCTH OIACHOTO COOBITHS M 0OjacTei
MaKCHMAJIBHOTO TOTEHIHAJIBHOrO yiiepba B clydae HACTYIUIGHHS COOBITHS.
VY CTaHOBIIEHBI «TOpPSIYME TSATHA» MO CTENEHU T€OIKOJIOTUYECKOTO PUCKa JJIsl TOPHBIX
TeppuTopuil Ha npumepe KaBkaza, «ropsuux msTEH» OMOJ3HEBOTO I'€03KOJIOTHYECKOTO
pucka Ha TipuMepe TI. MOCKBb, MU TE€OIKOJOTMYECKOTO pHUCKA Pa3IMYHBIX
reoJMHaMHYECKHUX OoImacHOocTer MOCKOBCKOM 00JIacTH.

YcTraHoBIIEHHE pallOHOB PACIIONIOXKEHUS U JIOKAJIU3ALMH, T.H. «TOPSAYUX IISITEH)
TpeOyeT opraHu3alyd KOMIIJIEKCHOTO I€03KOJIOTHYECKOT0 MOHUTOPUHTA, 4 CMITUYCHHE
WX BO3JICUCTBUS - peaM3allui HWHXXCHEPHO-TEOJIOTUYECKUX MEPONPUITUI IS
CHIDKCHHUSI TE€ODIKOJOTMYECKOTO PUCKA, PA3BUTHUS KPUTEPUEB CEUCMOCTOMKOTO
CTPOUTENILCTBA,  PUCK-OPUEHTHUPOBAHHOTO TEPPUTOPUATIBHOTO TJIAHUPOBAHUSI,
JIOTIOJTHUTEJIBHBIX MHXKEHEPHO-TEOJIOTUUECKHUX H3BICKAHUM TMpPU  CTPOUTEIBCTBE W

OCBOCHHUU HOBBIX TEPPUTOPHUN.

IlecToe 3amuimaemMoe mMoJI0KeHHUe.

Pa3paborana meTonosiorvsi yHU(PUIIMPOBAHHOM OLIEHKM M KapTorpadupoBaHus
r€0dKOJIOTUYECKOT0 pUCKa Ha 0asze obOmiel muaTtdopmbl ynpaBieHus puckoMm. BeeneHo
NOHATHE «TOPAYUX TMATEH», AUPPEPEHLUPYEMBIX IO YPOBHIO  OKHUIAEMOTO
I'€03KOJIOTHUECKOT0 pHCKa. BBISBIEHBI «ropsdue MATHA» T€0IKOJIOIMYECKOro PHUCKa

JUTsl TOpHBIX TeppuTopuii KaBkasa, Tepputopuii 1. MockBbl 1 MOCKOBCKOH 007aCTH.
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3AK/IIOYEHUE

B3aumocBs3p reoquHAMUKKA JTUTOC(EpPHl M OMACHBIX MPUPOIHBIX MPOIECCOB
HOCUT THyOUHHBIH (yHIAMEHTAIbHBIA XapakTep. TEeKTOHHYEeCKHEe JABUKEHUS U
HallpSDKEHUS!  SBJSIIOTCS ~ MCTOYHUKOM — ONACHBIX — T€0JIOTMYECKHMX  ITPOLIECCOB.
OHJIOTEHHBIE U K30T€HHBIE OMACHBIE TPUPOIHBIE MPOLECCH BO MHOTOM OINPEIEIIAIOTCS
JUTOCPEPHBIMU JBUKEHUSMH, UCTOYHUKUA KOTOPBIX HAXOJATCS B IIIyOMHAxX siapa U
MaHTHH 3eMin. BzaumoneiicTBue mutocdepsl 1 acTeHOCEphl B 3HAYUTEILHON CTEIIEHU
BIUSET Ha (OPMUPOBAHUE W DBOJIIOLHUIO TEOJOTHYECKUX CTPYKTYp U ONIpelensieT
MHOTHE ONACHbIE I'€03KOJIOTMYECKUE POLECCHl U SIBJCHUS. BhIsIBIIEHNE ATUX CBS3EU U
3aKOHOMEpPHOCTE Ha HOBOM YPOBHE NIPEACTABIIACT HANPABICHUE JaTbHEHIINX
UCCIIEJOBaHUM U pa3paboTOK.

Pycna pek sSBIsIOTCS MOKa3aTeas MU M€0AMHAMUYECKON OMACHOCTU B JIUTOC(EpE
KaK MapKepbl TIyOMHHBIX pa3jOMOB 3€MHOM KOpbI U, B CBOIO OYEpElb, SBISIOTCS
UCTOYHUKAMHU 3K30T€HHBIX ONACHBIX MPHUPOJHBIX IPOLECCOB BCIEICTBUE peibeda
OeperoB, 0OBOJHEHHOCTU TEPPUTOPUI U THAPOTCOAMHAMUKHI MPUOPEXKHBIX 00macTeit. K
pyciaM peK MpUYypOYEHbl MHOTHME OIACHBIE MPUPOJAHBIE MPOLECCHI: OMNOJ3HH,
nepepaboTka OeperoB, oBpaxkHas 3po3us, Kapct, cyddosusi, moaATorserne, HaBoOJHEHMUS,
NaBOJKM, IMOJIOBOJABS U Jp. Bmecrte ¢ TeM K pyciiaM peKk M HMX BBICOKMM Oeperam
IPUYPOYEHBbl IIEHHbIE OOBEKTHl KYJIBTYPHOTO HacleAus — LEPKBH, XpaMbl, 3aMKH,
UCTOPUYECKHE CTPOCHHUS, JOPOTOCTOSIINE CIOPTUBHBIE COOPYKeHUa. MHorue ropoaa
OBbUIM 3aJI0’KEHBI M Pa3BUBAJIMCH OKOJIO pycel pek. Takum o0pa3oM, BIOJIb pycell peK Ha
ypOaHU3UPOBAHHBIX TEPPUTOPUSIX CKOHLIEHTPUPOBAHBI OMACHBIE MPUPOJIHBIE MPOLIECCHI
U B TO € BpeMs OOBEKTbl BBICOKOTO MOTEHIMAIBHOTO yiiepOa, 4To Ompeaesnser
o07acTh  BBICOKOTO  TEODKOJIOTUYECKOTO  pHCKa, T.6.  «TOpsiuMe  MATHa»
r€09KOJIOTUYECKOTO PUCKA.

['opable U Mopckue NpUOpEKHbIE TEPPUTOPUU, NPUYPOUYEHHBIE K TpaHUIAM
JUTOC(HEPHBIX TUINT, XapaKTEePU3YIOTCS OCOOCHHO pa3pyIIUTEIbHBIMUA ONACHBIMU
NPUPOAHBIMU ITPOLIECCAMH, CTUXUMHBIMU O€ICTBUSIMHU U KaTacTpodamu, CBI3aHHBIMU C

HOBBIIEHHON I'e0IMHAMHNYECKON OaCHOCTBIO.
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['opona u omacHble OOBEKTHI B TAKUX OOJIACTSX SIBISIOTCA «TOPSYUMH MATHAMUI
10 T€03KOJOTNYECKOMY PHUCKY BCIEICTBHE MOBBIIIEHHOIO MOTEHIMAIBHOIO yiepoa B
cily4ae KaTacTpo(dsbl.

HouHble KOCMHMYECKME CHHUMKHM SBJSIFOTCS IOKa3aTelsiIMM M MapKepamu
NOTEHIMAIBHOrO yiiep0a, T.K. OTpaXaroT IMJIOTHOCTh HACENEHUs, >KWUJIbS, 3aCTPONKH,
JIOpOT, UHPPACTPYKTYPhl 1 KOMMYHHUKALIUAH.

B kaudecTBe 3Kcnpecc-aHaan3a OLICHKU PUCKa U BBIICIICHUS «TOPSYHMX MSATEH» 10
PUCKY MOXHO paccMaTpHBaTh CYNEPHO3UIIMI0 0COO0 OMACHBIX TEPPUTOpU (TOp, PEK,
MOpPCKUX O€peroB, MPUYPOUYEHHBIX K TPAHMIAM JUTOCPEPHBIX IUIUT U paszioMaM
36MHOW KOpbI) M HOYHBIX CHHMKOB M3 KOCMOCa KaK IIOKa3zaTejied HauBBICUIETO
NOTEHLUAIBHOIO ylepOa B CiIy4yae OMacHbIX COOBITHI U KaTacTpod.

OcHOBHBIE Pe3yJIbTAThI AUCCEPTALMOHHOIO MCCJICIOBAHUSA:

1.PazpaboTaHa KOHLEMNIMS ONPEACNAIOMEH B3aUMOCBSI3U TI'€OJMHAMUYECKON
OMaCHOCTU M TEOdKOJOrMYecKoro pucka. OOOCHOBaHO, 4YTO TI'€OJUHAMHYECKAs
OMacHOCTh — 3TO  ONACHOCTh  IPOLIECCOB  JBWXKEHUS  WIM  HaIPsHKEHHO-
ne(OPMUPOBAHHOTO COCTOSTHUSI TE€OJIOTMUECKOM Cpelabl [JIs Pa3IU4YHbIX BUIOB H
MacmTaboB JBMXKEHUS BewecTBa B Jurocdepe. ['eoskomornyeckuii pucKk ecTh
BEPOSITHOCTHASI MEpa F€OIMHAMUYECKON OMAaCHOCTH.

2. Pa3paboTaH KOMIUIEKCHBIN MOJXOJ K PELICHUIO 33/1a4 T'€0IMHAMUKH, OLIEHKH U
VIOPABJICHHUS] TE03KOJOTMYECKHMM PHUCKOM IO CXEMe: TeOJIMHaMHUKa JUTOC(hEpbl —
reOJJMHAMUYECKHE IPOLIECCHl - TE€OAMHAMHUYECKAs W TEKTOHMYECKas ONacHOCTh —
OMACHbIE  MPUPOJHBIE TMpPOLECChl — OLUEHKa NPUPOAHBIX  ONACHOCTEH U
T€03KOJIOTUYECKUX PUCKOB — YIIPABICHUE T€0IKOJIOTMYECKUM PUCKOM.

3. [IpennoxkeHa MexaHUKO-MaTeMaTHYECKasi MOJIENb (POPMUPOBAHUS U IBOJIIOLUS
reOJIOTUYECKUX CTPYKTYp HaJ MOAHUMAIOIIMMCS MAHTHMHBIM JUAUPOM Ha OCHOBE
npUOIMKEHHOTO penieHusi ypaBHeHUs: HaBbe — CrTOKca i BSI3KOM HEC)KUMaeMOU
XKUJKOCTH U MPUMEHEHHSI METOJIOB Pa3JIOKEHUS 110 MAJIOMY MapaMeTpy, CpaUBAEMbIX
ACUMIITOTUYECKUX Pa3JIOKEHUH, MOCIEA0BATENIbHBIX MPUOIMKEHUH W MPUOIMIKEHUS

TOHKOI'O CJIO4.
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4. BripaboTaH KOMIUIEKCHBIN MOJX0/I K COBMECTHOMY PEIICHHIO TUTFOM-TEKTOHUKU
U TEKTOHHUKH TUIHT. Pa3paboTana MexaHHMKO-MaTeMaTudeckass Mojieiab (POPMUPOBAHUS U
HBOJIIOLIUY T€OJIOTMUECKUX CTPYKTYpP HaJ MOJAHUMAIOIIMMCS MAaHTHUMHBIM THMAaIUPOM Ha
¢doHe KOM3UH JTUTOCHEPHBIX TLITUT.

5. Pa3paboraHa MexaHMKO-MaTeMaTH4eckash MOJENb pelleHHus oOpaTHOM 3adauu
reoMHAMHUKHN MpsIMBIM MeToAoM. PemieHa mepBast oOpaTHasl 3ajadya T€OJAMHAMUKH —
BOCCTAHOBJICHHE TOJIEW CKOPOCTEH, JaBICHUIN M HANpsHKEHU Ha riIyOuHe TuTocheps
10 UMEIOLIUMCS IaHHBIM O CKOPOCTSIX Ha IHEBHOI MOBEPXHOCTH.

6. [loctaBreHa u peiieHa BTopas oOpaTHas 3ajadya T€OJAMHAMUKH — OMpEEICHHIE
JBIKEHUS TpaHUl] Ha TayOWHE JUTOC(Epbl MO 3aJaHHBIM JBW)KEHHUSAM JTHEBHOMN
noBepxHocTu. [lodmydeHHbIE pelIeHUs MCIONb3YIOTCS Ul  aHalu3a [NIyOMHHBIX
re0JIMHAMHYECKHUX MPOLIECCOB.

7. IlocTpoeHa caMocoriiacoBaHHasi TEPMOTPaBUMETpUUECKasi MOZEIb JIUTOCHEPHI U
acTeHoc(epbl 0calouHOro OacceifHa. Y cTaHOBJIEHbBI KOJIMYECTBEHHBIE OLIEHKHU M0IbEMa
aCTEHOC(EPHOI0 JUuanupa mnoj reoJoru4eckoil CTpyKTypou.

8. [IpennoxxeHa MeXaHUKO-MaTeMaTUYeCKasi MOJIEb IPaBUTALIMOHHOTO JIBUKCHHUS
Macc IO OIOJI3HEBOMY CKJIIOHY Ha OCHOBe ypaBHeHMs HaBbe — CrTOKCa M BSI3KOM
HECX)KMMAEMOM XKUAKOCTH. HalieHbl KpUuTHUECKHE MMapamMeTphl 3a1a4d CMEHBI PEKUMOB
JBUKEHMSI C BbIICJIEHUEM MOTEHIIMAIbHBIX 00JacTeli MOHUTOPUHTA.

9. Pa3paboTana MeTOAMKa BBISBICHHUS ONPEICISIIONINX MapaMeTpOB MPHUPOIHOM
OMACHOCTHU W UX IPaJlaliiy JUIsl Pa3JIMYHbIX BUJI0B ONTACHOCTH, TEPPUTOPUI U IPUPOIHO-
TEXHOTE€HHBIX YCIIOBUW Ha OCHOBE HCCIEAOBAHUI IO TE€OJWHAMHKE, T€OTEKTOHHKE,
r€OMEXaHUKe, Ne0TEePMHUH, MEXAaHUKO-MAaTEMaTUYECKOMY MOJECIUPOBAHUIO, OLICHKE U
YIPABJICHUIO TPUPOJAHBIMU F€03KOJIOTMYECKUMH PUCKAMM.

10. Pa3zpabotana meTo10510TUsi YHUDUIUPOBAHHOM OIIEHKU M KapTorpadupoBaHus
T€0dKOJIOTUYECKOTO PUCKa Ha 0asze oOmiei miaTdhopmbl yIpaBieHus puckoMm. Beeneno
NOHATHE «TOPAYUX TMATEH», AUPPEPEeHIUPYEMbIX MO YPOBHIO  OKHUIAEMOTO

I'€O3KOJOIrnM4eCKOro pucCKa.
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MOJIHBIA CIMCOK OCHOBHBIX MYBJUKAIIAN 1O TEME
JTNCCEPTAIIMNA
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TEPMMHHOJIOI'USA

OnacHOCTBb — SABJIEHUS, YTPOKAIOIIUE KUZHU U 3I0POBBIO YETIOBEKA.

OnacHoCTh — 3TO Yyrpo3a HEraTUBHOTO BO3JIEHCTBHUS HA OOBEKT, KOTOPOE MOXKET
MpUJIaTh €My HEXKEJIATEIbHbIE KadyeCTBA W JAUHAMUKY Pa3BUTHUSA, YXYILIUTh €T0
CBOMCTBa, pe3yJIbTaThl PYHKIIMOHUPOBAHMS.

¥Yrpo3a nmoHuMaeTcs Kak CHHOHUM CJIOBa «OMAacHOCThY», HO 00Jiee KOHKpPETHAs U
HETMOCPE/ICTBeHHAsT (opMa OMACHOCTH MNpuuyuHEHus yiiep6a. OMmacHOCTh MOXKET
MIPUCYTCTBOBATh, HO HE YIPOKaTh HEMOCPEACTBEHHO.

IIpupoaHasi oacHOCTHb — MPUPOJHBIC MPOLIECCH U SBJIICHUSA, MPEACTABIISIONINE
yIpO3y IS KU3HU U 3I0POBbS YEJIOBEKA U YIpo3y yiiepOa NPUPOJTHON U TEXHOTCHHOMN
CpE/IbL.

I'eonnHaMu4YecKkasi OMACHOCTD - MPOLIECCHI U SBJIEHUS, CBSI3AHHBIE C IBUKECHUEM
BEIlIECTBA JIUTOC(EPHI, MPEACTABIISIONINE YIPO3Y ISl )KM3HU W 3JI0POBbS UeJIOBEKa M
yIrpo3y yiiepoa NpupoIHON U TEXHOTCHHOU CPEIbI.

TexkTOHHYECKAas] ONMMACHOCTb - MPUPOJIHOE ABJICHHUE, KOTOPOE YIPOKAET JIFOJIAM
WM MOXXET HAaHECTH ymepO, NpHpOJHAs OINACHOCTb, BBI3BAHHAS JIBHKECHUEM
TEKTOHUYECKHX IUIUT (BKJIIOUYAs BYJKAHBI U 3€MJICTPSCCHUS ).

TeKkTOHHYECKAasI ONACHOCTb — OIACHOCTh, CBSI3aHHAsI C TCOTEKTOHUKOM:
TEKTOHUKOU JTUTOC(HEPHBIX TUIHT, Pa3JIOMaMH 36MHOM KOPBI, TITIYOMHHBIMH pa3JIOMaMH,
JIBUKEHHUEM 10 Pa3JIOMaM.

IlongaTusa reoaMHaMu4veckasi ONACHOCTL M TEKTOHMYECKAasl ONACHOCTh OYCHb
OJIM3KM W OTPaXKalOT COOTHOIIEHHWE U B3aUMOCBSI3b MEXKIYy TIeOqUHAMHUKON U
re0TEeKTOHUKOI.

Hanbonee spko reoguHaMuveckasi ONacHOCTb TPOSBISETCS B 3€MIICTPSCCHUSIX
Y OIOJI3HEBOM MPOILIECCE.

I'eoTepMuyeckasi OMACHOCTH — OIACHOCTb, CBSI3aHHAsg C TE€OTEPMATBHOMU
AKTUBHOCTBHIO M TIOBBIIIEHHBIM TEIUIOBHIM IMOTOKOM, BBIHOCOM TJIYyOMHHOTO TeTIa,
MOABEMOM  MAaHTUMHBIX JUANUPOB, BYJIKAHU3MOM M  TEKTOHO-MarMaTH4e€CKOU

aKTHUBHU3aIMEN.
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HaunOoisiee spko reorepmMuveckasi ONMACHOCTb MPOSIBISETCS B H3BEPKEHMSIX
BYJIKaHOB.

KOHBEKTUBHBIN NEPEHOC TEIUIa OCYIIECTBIACTCS JBHKCHHEM BEIECTBA 3EMIIH,
YEeM OCYUIECTBISAETCS (OBEIIECTBIISIETCS) CBSI3b FeOAUHAMMKH M Fe0TePMHUM.

Puck — BEpOATHOCTHAs MeEpa OMACHOCTH, BBIPAKEHHAs B BHUIE BO3MOKHOIO
yiep0a 3a ONpeeIeHHOE BpEMS.

Puck ectb MaTeEMaTUUECKOE OXKUIAHUE yIIepOa.

Puck ecTh Npou3BENEHUE BEPOSTHOCTH BO3MOKHOIO OIACHOTO COOBITUSL Ha
MPOU3BEACHHBIN yiiepO.

Puck npupoaHbii — BEPOATHOCTHAS Mepa NPUPOJHON ONACHOCTH, BBIPAKEHHA
B BUJIE BO3MOYKHOTO yIiepOa 3a OnpeieJIeHHOE BPEMs.

I'eopuHaMu4YecKuil PUCK — IPUPOIHBIA PUCK, CBSI3aHHBIA C JABWKCHHUSIMU B
autocdepe.

I'eoqyuHaMu4ecKUil pUCK — BEPOSATHOCTHAs Mepa r€0JMHAMUYECKON ONIACHOCTH.

«[opsiuMe NATHA» IO CTENEeHM PHCKA — HTO CYNEpHno3uuus oobnacTei
MaKCUMaJbHOW BEpPOATHOCTH OMNACHOTO COOBITUS M 00JlacTell MaKCHUMaJIbHOTO
NOTEHIMAIBHOIO yIiep0a B CIyyae HACTYIICHUS COOBITHS.

Puck pomycrumblii (mpuemMyieMblid) — YPOBEHb BO3MOXHBIX IOTE€Ph OT
IPUPOJTHO-TEXHOTEHHBIX OMACHOCTEH, HE MPUBOASIIMX K HEOOPATHMBIM H3MEHEHUSIM
O0OBEKTOB WJIM TPUPOAHON Cpefibl. Y CTAHABIMBAETCS UCXOAS U3 HAYYHOTO 0OOOCHOBAHUS
Y COLMAJIbHO-DKOHOMUYECKUX BO3MOYKHOCTEH.

Puck nuddepeHuMpoBaHHBII — MMOKAa3aTeNb BO3MOXKHBIX MOTEpPh JJi1 O0OBEKTA
OT OJTHOM OMACHOCTH 3a 3aJJaHHOE BPEMS.

Puck MHAMBHAYAJIBHBIA — II0KAa3aTellb BO3MOXHBIX IOTEPh OT OAHOW WIH
HECKOJIBKAX OMNAaCHOCTEH, YCTAHOBJIEHHBIN ISl TNPEICTABUTENS TPYIIBI HACEICHUs,
HaXOJsIIeNcs B 30HE BO3MOXKHOTO MOpPaKeHHs, B BHUJAE TUOENH, paHEHUs, MOTEPU
3I0POBBSl WM JIPYTUX HETaTHUBHBIX MOCJEICTBUN 3a OIMpEeNeIeHHOE BpeMsi, OOBIYHO 3a
OJIVH TOJ.

Puck MHTErpajbHBIl - II0KAa3aTellb BO3MOXHBIX IOTEPh OT HECKOJIBKHUX

OITAaCHOCTEM 3a OIMpCACIICHHOC BpEMHI.
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Puck ¢pusuveckuii (COOBITHITHBII) - TOKa3aTeNlb BO3MOXXHBIX OTEPH OT OJTHOU
WM HECKOJBKUX OMAaCHOCTEW Uil O0ObEKTa B BHUJEC YMCJa HETaTUBHBIX CIIY4aeB €ro
MOpPaXEHUSI C OMNpeJeIeHHBIM YPOBHEM TMOTEPh (KOJIMYECTBO PAa3pyIICHHBIX H
MOBPEXKJICHHBIX 3/IaHUN U COOPYXKEHUM, TUIOMIAb BBIBEJCHHBIX U3 3€MJICTIONb30BaHUS
TEPPUTOPUIM, YUCIIO YPE3BBIUANHBIX CUTYyAI[UH ONpEe/IeICHHON CTEIeHH TSHKECTH U T.I1.)
3a OMPEACIICHHOE BPEMS.

Puck 3JKOJOrMYeCKHMl — BEPOSATHOCTHAs Mepa OJHOM WA HECKOJIbKUX
AKOJIOTMYECKHUX OMACHOCTEH JUIsl OMNpEeeNeHHBIX BHIOB, IOMYJSIUNA, COOOIIECTB
JKUBBIX OPraHU3MOB, PKOCHCTEM, T'PYII HACEJIEHUS B BUJE BO3MOXKHBIX HEraTUBHBIX
M3MEHEHUN U TTOTEPH 3a ONPEAECITICHHOE BPEMSI.

PUCK 3KOHOMHYECKHI - TOKa3aTeldb BO3MOXHBIX IOTEPh OT OJHON WU
HECKOJIbKUX OINACHOCTEW [Jii OO0BEKTa 3a OIpeAeiICHHOE BpeMs B CTOMMOCTHOM
BBIPAKEHUMU.

Puck 3kOHOMHYECKHH YAEJbHBIN - TTOKA3aTEJIb BO3MOXHBIX MTOTEPh OT OJHOMU
WM HECKOJIBKUX OINMACHOCTEeW IJisi 0ObEKTa 3a OMPEACIICHHOE BpPEeMsi B CTOUMOCTHOM
BBIPAKEHUHU HA €IMHUILY TUIOIIAIH.

YnpaBiieHue TNPUPOJAHBIM PHUCKOM —  KOMIUIEKC  B3aMMOCBS3aHHBIX
HOPMAaTUBHO-TIPABOBBIX,  OPraHU3alMOHHO-aAMUHUCTPATUBHBIX,  HKOHOMHUYECKUX,
WHXEHEPHO-TEXHUYECKUX M JPYTUX MEPOIPHUATHI, HANpPABICHHBIX HA YMEHBIICHUE
WU TIPEAYNPEKICHUE BO3ZMOXKHBIX WM CYIIECTBYIOIIUX MOTEPh HACEIEHUs, 00BEKTOB
HYKOHOMUKHU U OKPY>KaIOIIEH MPUPOTHOM Cpeibl OT MPUPOAHBIX ornmacHocTel. (Parosun).

YupasJ/ieHre re03K0J0ri4eCKMM PUCKOM BKJIIOYAET CIEAYIOIINUE TOHSATHS:

1. Uneatudukamms onacHocTH; 2. OneHKa ysI3BUMOCTH, 3. AHAJIU3 PUCKOB; 4.
[Tonsitue mpuemsiemoro pucka; 5. Onenka puckos; 6. KaprorpadupoBanue puckos; 7.
Mepbsl 1O CHHIKEHUIO pHUCKa: a) 3aKOHOJAaTeNbHble; O) OpraHu3aldOHHBIE U
aIMUHUCTPATUBHBIE; B) HIKOHOMUYECKHE, BKIIOYasi CTpPaxoBaHUE; TI) HHKEHEPHO-
TEXHUYECKHUE; J1) MOJICIIMPOBAHNE; €) MOHUTOPHHT; 3K) HH(POpMAITHSI.

ITon wHboOpManmel MOHMMAETCS OIOBEIICHUE HACEICHUS W IPUHUMAIOIIUX
pEelIeHUs] OpraHOB O BO3MOXKHOM KaTacTpO(UYECKOM COOBITMM WJIM OIAaCHOM

IPUPOIHOM SIBJICHHUH, a TAKXKE MPOCBEIIEHUE, 00yUeHUe JEHCTBUAM, TPEHUHTH.
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YnpaBJjieHHe pUCKOM €CTh CHCTEMa Mep, BEIYINUX K CHIKEHUIO PUCKA.

Yuiep6 — Bpen, yObITOK, TIOTEPH.

Yuep6 — Bpell, HAaHECEHHBIN (PU3MUECKOMY WM IOPUANYECKOMY JIUIY, OOBEKTY
WIM OTpacid XO34WCTBa, MPHUPOJHON Cpelae, BBIPAKECHHBII B  (DU3HUECKHUX,
CTOMMOCTHBIX UJIM UHBIX MTOKa3aTeIsIX.

YA3BUMOCTbL — CBOMCTBO OOBEKTOB yTpauuBaTh cBoiicTBa. M3mensercs ot 0
(otrcyrcTBHE IOBpexkAcHU) 10 1 (TTOTHOE pa3pylIeHue).

DJieMeHTBI PUCKA - BCE HAXOJSIIUECS Ha pacCMaTpUBaeMOM TUIOMIAAN O0ObEKTHI
MOTEHIMATBHONW OMACHOCTH - JIIOJIM, HWHXKEHEPHBIE COOPYKEHHS TPa¥JTaHCKOTO U
OPOMBINIJICHHOTO  HAa3HAYEHHWsA, JIMHUU  JKU3HEOOECIEUeHHs,  COCTaBIISAIONINE
UHOPACTPYKTYPHI, SKOHOMUYECKAsE U KOMMepUYECKasi 1eITeIbHOCTD U T. 1.

PUCK.
JtumoJiorusi. BapuaHThl.

Oxchopackuii crnoBaps aHrimiickoro s3bika (OED) npuBoauT camoe paHHee
UCTIOJIB30BAHUE ATOTO CIIOBA HAa AHTJMICKOM s3bIke (B HamucaHuu [iSQUE OT ero
¢paniry3ckoro opuruHaia, "risque™) ¢ 1621 roxa u Hanucanue kak puck (risk) ¢ 1655
roja.

3-e m3nanue OED onpenenser puck kax:

Bo3moxkHOCT,  mOTEpH,  TpaBMBI ~ WJIM  JPYroro  HEOJIArompusTHOrO
OOCTOATENHCTBA; IIAHC WJIM CUTYallWs, CBA3aHHBIE C TAKOH BO3MOKHOCTBIO.

B KeMmOpumkckom cioBape 1aeTcs ONpeesieHre: PUCK KaK “BO3MOXKHOCTh TOTO,
YTO MPOU30MAET YTO-TO ITIOXOE” .

CJ0BO «PHCK» SIBIISICTCS 3aMMCTOBOBaHMEM M3 (p. risQUe — «PHUCK» U UTAIL.
riSiC0 — «pHCK», U BOCXOIAWT K Ap.-rped. Plikov — «yTtéc» u ap.-rped. pila —
«IOJTHOKUE TOpbI». OTCIOIa — «PHUCKOBATHY — OT (p. risquer u uran. risicare, 4ro
O3HayaeT — «JIABUPOBATH MEXAY ckamy. (Dacmep).

CnoBo «puCK», B IEPEBOJIC C UCTIAHCKOTO, O3HAYACT: «pU(», «CKaJIa», KOTBECHAS

CKaJia», T.€. OMIACHOCTb, KOTOpasi MOTJIa YIPOXKaTh KOPaOJIsiM.


https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Oxford_English_Dictionary
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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Puck (oT 5ar. resecO «OTCEKaTh; COKpAmaTb» WIA Jp.-Tped. Piikdv
«ONACHOCTh») —CodYeTaHue (C TOYKH 3pPEHUS BBIYUCICHHUS — IPOU3BEICHUE)
BEPOSITHOCTU U MOCJIE/ICTBUIM HACTYIUJICHUSI HEOIArONMPUSITHBIX COOBITHIA.

Bbu1o npeasioxkeHo MHOTO pa3HbIX ONMPEACICHUN PUCKA.

MexayHapoHOE CTaHAapTHOE OIpe/elieHne PHCKa Il OOIIero MOHUMAaHUS B
Pa3IUYHBIX

MPUIOKEHUSX - “BIMSAHNE HEONPEIAEICHHOCTH Ha LIeJIN .

Puck - 3T0 BEpOATHOCTH TOTO, YTO MPOU3ZOUAET UTO-TO IIIIOXOE.

Puck mpeamnosiaraer = HEOMPEAECICHHOCTh B OTHOIICHHM  TMOCIEICTBUI
JEATEIbHOCTH B OTHOIIEHWM TOTO, YTO JIOJAW ILEHAT (310pOBbe, OJlaromoiiydyue,
OoraTcTBO, COOCTBEHHOCTh WJIM OKpY’KalIlas cpeaa), 4acTo (QOKyCcHpPYsICh Ha
HETaTUBHBIX, HEXKEIATCIBHBIX MMOCICICTBHUIX.

“CTaTHCTHYECKH OKMAaeMblil yOBITOK”. OxulaeMoe 3HAYeHHE MOTeph ObLIO
ucnonb3oBaHo Bampaom (1939) miist onpezencHusi pUCKa B TOM, YTO ceiivac M3BECTHO
KaK TCOpHS MIPUHATHS PEIICHHH.

BeposiTHOCTH COOBITHS, YMHOKEHHAS] HA €r0 BeJIMYUHY, OblJIa TIPE/IJIO’KEHA B
KaueCcTBE ONpeJaeNieHUs pucKa i ianupoanus pabor B Jemsdre B 1953 rony,
MpOorpaMMBbl 3allUTEI OT HaBOJHEHU B Hunepimangax .

On 6wt npunHsaT Komuccueit no saepuomy perynupoBanuio CIIA (1975) u no-
MPEKHEMY IITUPOKO UCTIOJIB3YETCH.

[lonumanue pucka, METOJbl OLEHKHM M YIpaBJCHUS, OIMHMCAHHUS pUCKA W
OTPE/ICIICHUS PUCKA PA3IMYaAIOTCSA B Pa3HBIX 00JIACTAX MpakTUKK (OM3HEC, SKOHOMHMKA,
OKpyKaromiasi cpena, (puHaHchl, WHOOPMALIMOHHBIE TEXHOJOTUH, 3APABOOXPAHEHHUE,
CTpaxoBaHue, 0€30MacHOCTh U T. 11.).

Puck B SKOHOMHUKE - MPOU3BEJCHHUE BEPOSTHOCTH TMOPYM HMMYIIECTBA Ha €ro
CTOUMOCTb.

Puck — xapakTepuCTHKa CUTYyaIlMH, UMEIOIIECH HEONpPeneaEHHOCTh UCX0/1a, TIPH
00s13aTeJIbHOM HAJIMYUK HEOJIArOMpPHUSATHBIX TTOCJICICTBUM.

Puck — KOJIMYECTBEHHAs OIIEHKA OMACHOCTEH, OMpEeNeNseTcss KaK dYacToTa

OJIHOT'O COOBITHS MPU HACTYILJIEHUU JIPYTOTO.


https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wiktionary.org/wiki/reseco#%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BD%D0%B5%D0%B3%D1%80%D0%B5%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B0%D1%81%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%87%D0%B5%D1%82%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Uncertainty
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Expected_value
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Decision_theory
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Delta_Works
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Netherlands
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Business
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Economics
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Environmental_science
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Finance
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Information_technology
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Health
https://translated.turbopages.org/proxy_u/en-ru.ru.4d00c2b6-62d15b2e-8ecbcd41-74722d776562/https/en.wikipedia.org/wiki/Insurance
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%91%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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Puck — 510 HeompenenéHHoe cOObITHE WM YCJIOBHE, KOTOpPOE B Cllyyae
BO3HUKHOBEHUs HMEET NO3WTHUBHOE WJIM HETATUBHOE BO3JIEUCTBHUE, IPUBOIUT K
IPUOOPETEHUSAM WM OTEPSIM B ICHEKHOM BBIPAKECHUH.

Puck — 3TO BEpOSTHOCTh BO3MOYKHOM HEXKEIATENbHOW MOTEPU YEro-aud0 IpH
IUIOXOM CTE€UYEHUU OOCTOSITENBCTB.

Puck — 3TO BEpOATHOCTH BBIXOJA OMNACHOTO (axkTopa W3 IMOJA KOHTPOJS U
CEPBE3HOCTH MOCIIEICTBUM, BEIPaXKaeMasl CTETIEHBIO IPOSBICHUS.

Puck — 3TO pou3BeieHNE BEPOATHOCTH HA YOBITOK.

YnpasiieHue puCKaMM TaKkKe Ha3bIBAIOT PUCK-MEHEI)KMEHTOM.

Meneooicmenm pucka, ynpapjieHHe PUCKAMH — 3TO IOPUCIPYJIEHIUSA B 4acTH
IPAKIAHCKOIO M YIOJIOBHOI'O 3aKOHOJATEIbCTBA, CTAIUWHOCTb, JIMMUTHPOBAHMUE,
nyOnupoBaHHWe, CTpaxOBaHUE, JMBEpCU(DHKALMSA, YHUUYTOXKEHHE (aKTopa pHUCKa,
YKIIOHEHHE U JIp.

HcTopus pa3spadOTKH NOHATHS PUCKA

HccenenoBanue pucKa TECHO CBA3aHO C Pa3BUTHEM TEOPUU BEPOSITHOCTEH.

B Cpennue Beka pa3BUTHE MaTeMaTUKH B 3TOH OTpaciu ObUIO 00YCJIOBIEHO, B
YAaCTHOCTH, aHAJUTUYECKUM HHTEPECOM K a3apTHBIM UIpaM — KapTaM, KOCTSAM, HO B
OCHOBHOM OBIJIO CBSI3aHO C BOEHHO-TIPUKJIAJHBIMU HCCIIEJJOBAaHUSIMH B 00JacTu

YIPABJICHUS apTUJUIEPUACKUMU CUCTEMAMU U TEOPUHU CTPEIHO.

XX Bek
Konnenuua Haitra: «PHCK IPOTHB HeonpeaeJéHHOCTI.
“U3mepumast HeompenejaeHHOCTh . Onpenenenue n3 kuurn @Ppouka Haiita
“Puck, HeonpeaeIeHHOCTh U mpuobuTh” (1921).
Knight, F. H. (1921) Risk, Uncertainty and Profit, Chicago: Houghton Mifflin
Company.
Icuxoorust pucka

B ncuxosoruu TepMuH PUCK CBSA3aH C TPEMS HANPABJICHUSMH HCCIIEI0BAHUM:
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https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B6%D0%B4%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BE%D0%BB%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B8%D0%B5_%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B0%D1%80%D1%82%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D0%B8_(%D0%B8%D0%B3%D1%80%D0%B0)
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Puck xak Mepa 0’)XKMIaeMON HEYNAauu B IEATENBHOCTH. Bec pucka onpenensercs
KaK TMPOM3BEACHUE BEPOATHOCTH HEyClleXa Ha CTENeHb HEOJarompHUsTHBIX
MOCJICACTBUI.

Puck kak jeiicTBHe, rpo3sliee CyObEKTYy ONPEACIEHHBIMA  MOTEPSMU
(mpourpeliieM, 3a00JieBaHUEM, UHBIM yIIepOoM). Pa3nnuaroT MOTUBUPOBAHHBIN PHCK,
MPEANOJAraloIMi  MOJyYEeHUE CUTYaTUBHBIX IPEUMYIIECTB B  JIEATEIbHOCTH,
HEMOTUBHPOBAHHBIN PUCK, HE UMEIOIIUN PAllMOHATILHOTO OCHOBAHUWS; ONPABIAHHBIA U
HEOITPaB/IaHHbIA PUCK.

Puck xak cutyauust BeiOopa. BeiOop nomkeH ObITh OCYHIECTBIEH MEXAY MEHEE
MpUBJIEKATEILHON, HO OoJiee HANAEXKHOM cTpareruei, u 0Oojee MpPUBJIEKATEIBHOM, HO
MEHEE HaJIEXKHOM.

CKJIOHHOCTh K PHMCKY TIpeAcCTaBisieT CcOOOH  JIOBOJBHO  YCTOMYHMBYIO
XapakTepUCTUKY WHIWBHAA W CBSI3aHA C TAaKUMH JIMYHOCTHBIMU 4YEpTaMH, Kak
UMITYJIbCUBHOCTh,  HE3aBUCHUMOCTb, CTPEMJICHME K  YCIIEXy, CKJIOHHOCTh K
JTOMUHHUpOBaHMIO. Ha puckoBOe TNOBEIEHUE OKa3bIBACT BIMSHUE TAKXKE KYJIbTypa U
COIIMAJIbHBIE YCIIOBHSI.

AHTHUIIOIOM PHMCKa SBISIOTCS TapaHTUU. BBIACISIOT TapaHTUU JTOCTHXKEHUS
(paccuuTaHbl HA YCIIEX) U TAPAHTUX KOMIICHCAIIMH (PACCUMTAHBI HA HEY1auy).

Buabl pucka

Cy1iecTByeT MHOXKECTBO OIpEASICHUN PHUCKA, POXIEHHBIX B Pa3IUYHBIX
CUTYaIIMOHHBIX KOHTEKCTaX U C Pa3IUYHBIMUA OCOOCHHOCTSIMU MTPUMEHEHUH.

C HamOoJjiee pacrnpoCTPaHEHHON TOYKM 3pEHUs, KaXIbld pHCK (Mepa pHcKa)
MPOTMOPLMOHAJIEH KaK OXMJA€MbIM TMOTEPSM, KOTOPhIE MOTYT OBITh MNPUYUHEHBI
PUCKOBBIM COOBITHEM, TaK U BEPOSITHOCTH ATOTO COOBITHSI.

Cy1iecTByeT MHOKECTBO HE3aBUCUMBIX KJACCH(PUKALMIA PUCKOB.

TexHnyeckuil PHUCK — BEPOSTHOCTh OTKa3a TEXHUYECKUX YCTPOMCTB C
MOCJIEACTBUSAMHU  OMNPENEIEHHOrO YpPOBHS (KJjacca) 3a ONPENeiEHHBIM Tepuoa
(G YHKITMOHUPOBAHUS OMACHOTO MPOU3BOJICTBEHHOTO 0OBEKTA.

NuauBuayaJbHbI PUCK — 4YacTOTa MOPaXEHUs OTAECIbHOTO YEJIOBEKA B

pe3yJIbTaTe BO3ACUCTBUS HCCIENYEMBIX (PaKTOPOB ONACHOCTH aBaAPHil.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B0_%D1%80%D0%B8%D1%81%D0%BA%D0%B0
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IoTeHUUAJBHBIA TEPPUTOPHAIBHBIA PUCK (WM MOTEHUUAIbHBIA PUCK) —
4acTOTa peAM3AlMKU NOPAXKAIIKUX (PAKTOPOB aBapuM B pacCMaTPUBAEMOM TOYKE
TeppuTOpuH. YaCTHBIM CIIy4a€M TEPPUTOPUATIBHOTO PHUCKA SIBIIAETCS 3KOJIOTHYECKHUI
PHUCK, KOTOPBIA BBIPAXKAET BEPOSATHOCTb SKOJOTHYECKOrO OEACTBHS, KaTacTpodswl,
HapyIIEHUs JajlbHEHIIEro HOPMAJIbHOTO (PYHKIIMOHMPOBAHUS U CYIIECTBOBAHUS
HKOJIOTUYECKUX CUCTEM U OOBEKTOB B pe3yibTaTe aHTPOINOIEHHOTO BMENIATENIbCTBA B
MPUPOJIHYIO CPEy UM CTUXUIHOTO O€/ICTBUA.

KosekTHBHBIH pucK (rPyNmoBOM, CONMMANBHBIH) — 3TO PUCK TPOSBICHUS
OMAaCHOCTH TOTO WJIM MHOTO BHJIA JUISl KOJUIEKTUBA, TPYIIIHI JIFOAEH, I ONPENCIEHHON
COIMAIBLHON WK TPO(PECCHOHATLHON TPYNIBI JTt0/Iei. YaCTHBIM CilydyaeM COIMaIbHOTO
pHUCKa SABISAETCS SKOHOMUYECKUNA PUCK, KOTOPBIM ONPEEISIETCS COOTHOLIEHUEM ITOJIb3bI
Y Bpe/a MoJay4yaeMoro o0IecTBOM OT pacCMaTPUBAEMOI0 BUJIA AESTEIbHOCTH.

IIpuemJsiemMblil (IOMYCTHMBII) PHCK aBapuM — pPHCK, YPOBEHb KOTOPOTO
JOTYCTUM M OOOCHOBAaH MCXOJ M3 COLIMAJIBbHO-3KOHOMHMUYECKUX cOOoOpaxkeHuil. Puck
IKCIUTyaTallM OOBEKTA SIBJISAECTCA MPUEMIIEMBIM, €CIIM PAIX BBITOJBI, MOIYyYaeMON OT
IKCIUTyaTallil 00bEKTa, OOIIECTBO TOTOBO MOMTH Ha 3TOT PUCK. Takum 00paszom,
NPUEMIIEMBIA PUCK MPEJCTABISET COOOW HEKOTOPBIA KOMIPOMHUCC MEXKIY YPOBHEM
0€30M1acHOCTH U BO3MOKHOCTSIMU €T0 JIOCTH)KEHUs. BennunHa nmpruemiieMoro pucka Jist
pPa3MTUYHBIX OOIIECTB, COIMAIBHBIX TPYNN W OTIACIBHBIX JIIOJAEH — pa3IudHasl.
Hanpumep, nns EBponeiinieB u MHAyCcOB, )XEHIIUH U MY>X4MH, Ooratbix U OenHbx. B
HACTOSILEEe BpEeMsl MPUHATO CUUTATh, YTO ISl ACHCTBUSI TEXHOTCHHBIX OMACHOCTEW B
LEJIOM HWHIWBUIYAIbHBIA PHUCK CUHMTAETCS TPUEMIIEMBIM, €CIM €ro BeJIMYMHA HE
npesbimaer 107,

IpodeccuonalibHbIii PUCK — 3TO PHCK, CBS3aHHBIA C TPOdEecCHOHATHLHOM
JEATEIIBHOCTBIO YEIOBEKA.

CeilicMHYecKHii pPHCK — CTOMT OCOOHAKOM, C¢ 1968 r. OH BKIIOYAET

9KOHOMHNYCCKHC N COLMUAJIbHBIC ITIOTCPH.


https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%81%D1%82%D1%80%D0%B0%D1%85%D0%BE%D0%B2%D0%BE%D0%B9_%D1%80%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B5%D0%BC%D0%BB%D0%B5%D0%BC%D1%8B%D0%B9_%D1%80%D0%B8%D1%81%D0%BA
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