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VYiep0, NpUunHIEMbIH ONOI3HAME X03s1iicTBY CaxaJMHCKOM 00J1acTH, BBIPAYKAETCsl B IOBPEIKACHUH U Pas3py-
IICHUW aBTOMOOMJIBHBIX U JKEJIC3HBIX JIOPOT, IMHUIA CBSI3U U JICKTPOIIepeiay, 3aBajiaX TCPPUTOPHIA HACCIICH-
HbBIX TIYHKTOB OITOJI3BHEBBIMU OTJIOKCHUSAMU, pa3pyHICHUU KUJIBIX TOMOB U XO3SICTBEHHBIX 00beKTOB. MIMeroT-
s yeJIoBeUeCKHe JKepTBbl. BhICOKas OMOI3HEBas OMACHOCTh TEPPUTOPHUIT HaCEIeHHBIX MyHKTOB CaxanuHCKOM
o0mnacTtu npu pa3padoTKe TOKyMEHTOB TEPPUTOPHATBHOTO IUIAHUPOBaHUsI (TeHepalbHbIE TUIaHbl) TpedyeT co-
3JJaHUs CXEM IJIAaHUPOBOYHBIX OFpaHquHHﬁ.

B nactosiieit paboTe HaMu npeanaraeTcs METOJUKa OLEHKH OIOJI3HEBON OMACHOCTH JIJISl IOCTPOCHHS CXeM
[IJIAHUPOBOYHBIX OTPAaHUYECHUN TEPPUTOPUU HACEIEHHBIX ITyHKTOB. MeToquKa IpUMeHuMa Ul OLIEHKU OII0JI3-
HEBOM ONacHOCTH OOJIBIION TEPPUTOPUH (HAPUMEp, TEPPUTOPHS HACEICHHOTO ITyHKTa) U II03BOJISIET BU3Ya-
JIM3UPOBATh l/IH(l)OpMaLII/IlO O ITOJIO)KCHHH OIIOJI3HECBBIX MAaCCHUBOB Ha prHHOMaCHJTaGHle KapTax, OUCHUTHb
TUIOIIA/IHYIO TOPAKEHHOCTH OIOJI3HEBBIMH ITPOLIECCAMHU, MOAYYUTh HH(OpMALKIO 00 00BEKTaX U COOPYIKEHHU-
X (KOJINYECTBO, THII, TOJI0KEHUE OTHOCUTEIHHO OMOJI3HEBOTO MACCHBA U T.11.), HAXOASIIUXCS B OIIACHOM 30HE,
1 OTIPENIEIUTh CTENEHb OINOJI3HEBOI onacHOoCcTH. Ha 0CHOBaHMY KaTeropyuu OMONI3HEBON OMACHOCTH 10 KaX10-
My M3 ONACHBIX Y4aCTKOB BO3MOXXHO IMPUHATHE PEIICHUI 10 peaau3aliy Mep MHXKEHEPHOH 3aIiuThl J100
MepeHoce 0OBEKTOB U3 ONMACHON 30HBI.

MerozarKa OlIeHKH OIOJI3HEBOH OMTaCHOCTH PacCMOTpeHa Ha mpumepe I. Makapos (BocTogHoe nobdepexse 0. Ca-
XaJluH).

Knrwuesoie cnosa: OIMOJI3€HDb, OITOJI3HEBAA ONMMACHOCTDH, CX€EMbI IJTAHHPOBOYHbIX orpaﬂnqennﬁ, CaxaJuH-

cKast 00J1aCTh.

BBEJIEHUE

[Tnomannas HopaxxeHHOCTh TeppuTopun CaxaauH-
CKOM 00JIacTH OMOJ3HEBBIMHM MPOIECCAMHU JIOCTUTAET
70 %. Yep0, NpuYMHAEMbI OMOJI3HIMHU XO35SHUCTBY 00-
JIACTH, BBIPAXKAETCS B TIOBPEKACHUHU U PA3pyLICHUN aB-
TOMOOMJIBHBIX U JKEJIC3HBIX AOPOT, JINHUN CBA3M U 3JICK-
Tpomepenay, 3aBajax TCPPUTOPHI HACEICHHBIX TyHKTOB
OTIOJI3HEBBIMU OTJIIOKECHHUSIMHU, Pa3pyLICHUH KHUIBIX J10-
MOB U XO3SIICTBEHHBIX 00BEKTOB. MIMeroTcs yemoBedec-
KHE JKEPTBHI.

[IpenmMyniecTBEHHO TOPHBIN peibed 00IacTH AMK-
TyeT HEO0OXOAMMOCTh Pa3MEIICHHUSI HACEIECHHBIX MYyHK-
TOB, XO3SICTBEHHBIX W MPOMBIIUICHHBIX OOBEKTOB,
TPAHCIIOPTHBIX MarucTpanei u Apyrux oO0bEKTOB HH(]-
PacTpyKTYyphl B IHUIIAX Y3KUX TOPHBIX JIOJIMH U Ha TO-
BEPXHOCTH HU3KHUX MOPCKUX Te€ppac MEXIYy CKIOHAMU
MOPCKHX a0pa3HOHHO-ACHYAAMOHHBIX TEPPAC K MOPEM.

[ITupokoe pa3BUTHE B T€OJOTHUECKOM pa3pes3e Ma-
JIOTIPOYHBIX TIIMHUCTBIX TOPHBIX MTOPOJ], ONAaroNpHUsTHEIC
THJIPOTEOJIOTHYECKHUE U KIMMAaTHUECKHUE YCIOBUS 00yc-
JIOBIMBAIOT BBICOKYIO CTECTICHb HHTCHCUBHOCTH MPOSIBIIC-
HUSI 9K30T€HHBIX T'€0JOIMYECKUX MPOLECCOB (B TOM YHC-
JIe OTIOJI3BHEBBIX) B HACENEHHBIX IMyHKTaxX CaXaJauHCKOM
obnacTu.

Cxoj onon3Hel 3aduKkcupoBaH B 36 HACEICHHBIX
nyHkKTax [5], B ToMm uncie B 10 ropoackux u 26 ceabckux
noceneHusx (puc. 1).

ITo pe3ynbpraraM M3ydeHMs apXUBHBIX M MOJEBBIX
CBEJICHMH, a TaKKe aHAJIN3a I'e0JIOTHYEeCKUX, reoMop(o-
JIOTHYECKUX U THUIPOMETECOPONIOTHYECKUX (PAKTOPOB
OTIOJI3HEBBIX MPOIIECCOB (MO3BOJISAIOMINX OMPEICIUTh BE-
POSITHOCTH PA3BUTHUS OMOJ3HEH HA TEPPUTOPHH, IS KO-
TOpO¥ cBeZieHHs O (POPMHUPOBAHUH OTIOJI3HEH OTCYTCTBY-
I0T) HaMu OBUIO YCTaHOBIEHO, 4To Tepputopuu 107
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Puc. 1. Kapra-cxema pacnpejaeneHus pa3iudHbIX TUIIOB
OTOJI3HEH Ha TeppUTOpUH ropooB CaxaauHCKOU 00J1acTH.

(81 %) HaceneHHBIX MyHKTOB CaxalnHCKON 00JIacTH MO-
TYT IIOJIBEPTHYTHCSI BO3AECHCTBHUIO OIOI3HEBBIX MPOIIEC-
coB (puc. 1).

CreneHb MOPa)KEHHOCTH TEPPUTOPHH OTAEITBHBIX
HACEJICHHBIX ITyHKTOB CaxalnuHCKOW 00JacTH OMONI3He-
BBIMH TIponieccamMu MokeT mnpessimars 30 % (r. He-
BEJIbCK, T. XOJIMCK U JIp.).

[Ipu oreHKe CTENEHU OMOI3HEBON OMACHOCTHU TEp-
PHUTOpPUI NCTIOIB30BAIUCH APXUBHBIE JaHHBIE 00 OIMOMN3-
HEBBIX KaTacTpodax 3a nepuox 1928P2012 rr. u cBene-
HUSI O IEPUOJIaX MAacCOBOTO (POPMUPOBAHHUS OIIOI3HEH 3a
nepuox 1875P2012 rr.

XAPAKTEPUCTHUKA OIIOJI3BHEBOI'O PEXKUMA

BrIcokast MHTEHCUBHOCTD MMPOABJICHUS OIIOJI3HC-
BBIX npoueccoB B CaxaanHCKoH obsiacTu 00yclioBieHa
COYEeTaHHEeM T€0JIOTHYECKUX, reOMOP(OIOrHIeCKuX U
THJPOMETEOPOJIOrN4eCKUX (PaKTOPOB, CO3JAFOIIHUX YCIIO-
BUS JUI aKTUBHOTO (popMupoBaHus B CaxaauHCKOH 00-
JIACTH OTOJI3HEH (B TOM YHCIE, OMOJ3HEH OONBIITUX
00beMoB). OOBEMBI OJIOKOBBIX OINOJI3HEH Ha MoOepekbe
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3anuBa Teprnenus (MakapoBCKHI paiioH) IMPEBBIIIAIOT
5000 000 M°, a rmyOuHa 3axBara MOPOJ OMOJ3HEBBIM
nponeccoMm P 6omee 100 m [5, 16].

OmnonsHeBbie mporecchl B CaxaauHCKOW obmacTu
pPa3BHBAIOTCSI BO BCEM JMANa30HE BBICOT: OT YPOBHS
MOPpsI 10 BOJIOPA3/ICIIOB.

WHxkeHepHO-reon0ruuecke CBOMCTBa TOPHBIX I10-
PO, clararoIux UCCIEeAYeMYI0 TEPPUTOPHIO, SIBISIOTCS
OJTHUM M3 OCHOBHBIX (DAKTOPOB Pa3BUTHS OMOI3HEBBIX
npoueccos. Ha CaxanuHe mUpoKoe pa3BUTHE MOIYUUIN
JIETKO BOBJICKAEMbIEC B OMOJI3HEBOM MPOIECC FOPHBIE MO-
poJBl (Takue Kak apTHUINTHL, aJeBPOIUTHI, MECUAHUKH,
CYIIECH U CYTJIMHKH).

BosnbIioe KoIMYeCTBO KUIKUX OCAIKOB TAKKE CIO-
COOCTBYET Pa3BUTHIO OMOJI3HEBLIX MPOIECCOB HA TEPPHU-
Topuu CaxaJuHCKOH o0nacTH [4]; 3aperucTpupoBaHHbIE
MaKCHUMYMBbI KUIKUX OCAJKOB: 32 LUMKIOH P 1277 mm,
cyrounsiii P 230 MM, wacoBoii P> 30 mm. Cpennsis cym-
Ma OCaJKOB 3a TeIuIbli mepuox (ampenbPoxTsOps) Ha
Caxanune cocrasisier 300P400 mM Ha cesepe u 450P
800 MM Ha 10r€e, B rOpax KOJIMYECTBO OCAJKOB YBEIMYU-
BaeTcs ¢ BricoTo [8]. OnHaKo CIIpOBOLIMPOBATH AKTUBU-
3aLUI0 OTOJ3HEH OOMIIBHBIC OCAJAKH MOTYT JIHIIb B TOM
cllydae, eCIM MACCUBBI TOPHBIX MOPOJ MPEABAPUTEIHHO
JOCTATOYHO YBJIQ)KHEHBI.

K akTuBH3aIMK OMOI3HEBBIX MPOIECCOB CIOCO0-
HbI puBecTU 3emierpsicenus [11, 16, 18]. [lpu cunb-
HBIX 3eMIIETPACEHHSX (0COOCHHO TMOCe MEepHOJ0B
JUINTEIBHOTO YBJIQXKHEHUS TOPHBIX MOPOJ) KaK B TOp-
HOH, Tak U B mpudpexHoit yactu CaxalnHcKoi obma-
CTH MOTYT (hOpMHPOBATHCS OIOKOBBIC OTMOJI3HHU 00BeE-
MoM Gonee 1 MiH M.

VcnoBus ceMCMOTeHHON aKTUBU3AIMU OIIOI3HEBBIX
nponeccoB Ha o. CaxanuH He uccienoBaHbl. OgHaKO
aHaIM3 UMEIOIIMXCS JaHHBIX O XapaKTepe MPOSIBICHUS
OTIONI3HEBBIX MIPOLECCOB BO BPEMsI 3eMJIIETPSICEHUN TO-
3BOJISIET YTBEPXKAATh, UTO MpeIBApUTEIbHOE (HE MEHEe,
YeM B TeUCHHE | Toja) yBIaKHEHHE ITOPO/] OTIOI3HEBBIX
MacCHBOB SIBIISICTCSI 0043aTEIbHBIM YCIOBHEM CeiicMO-
TeHHOM aKTMBH3aIlMH ONON3HEBHIX Npoueccos. Ilpumep
MOCJICAHETO CUIIBHOTO 3eMieTpsiceHus Ha o. CaxanuH
(Hesenbckoe 3emnerpsicerne 02.08.2007 r., MaruuTyna
6.1 [14]) moaTBepkaaeT NMPUBEACHHYIO TOUKY 3PEHUS:
3eMJICTPSICEHUIO MIPEALIECCTBOBAI UTUTEIBHBIN UK Ma-
JIOTO YBIQXHEHHMS, U 38 UCKJIIOUEHHEM, HECKOIBKUX Ma-
JOMOIIHBIX OTUIBIBUH 00beMoM MeHee 50 M°, copBas-
LIMX [1OYBEHHO-PACTUTEIbHBIM CIIOH TOIILMHON MEHee
30 cM, OTION3HEBHIX SIBICHUI 0TMedeHO He ObLi10. Ilpn
9TOM CIIEAYeT y4ecTb, YTO Ha Tepputopuu . HeBenbcka
pa3BuBaKOTCS OJIOKOBBIE OIMOJ3HU OObeMOM Oolee
100 ThIC. M?, TUTOIIAIHAS TOPAKEHHOCTh TEPPUTOPUH TO-
polia OrnoJI3HEBBIMU Tpolieccamu mpesbimaet 50 %.



B To ke Bpems1, ceficMorenHasi akTUBU3aLUsl OIOJI3-
HEBBIX IPOIIECCOB MPOSBIACTCS KaK OTJIOKECHHBIH d(-
(hexT: BO BpeMsi CHIIBHBIX 3€MJIETPICEHUN TTPOUCXOIUT
o0Opa3oBaHue TITyOOKUX TPEIIWH Ha MOBEPXHOCTH OIOMN3-
HEBBIX MAacCCHUBOB B CKaJbHBIX MOPOJaX, B KOTOPbIE Ha
MPOTSHKEHUH TIOCIEAYIONINX JIET 3aTEKAl0T MOBEPXHOCT-
HBIE BOJIbI (MMPEUMYIIIECTBEHHO, aTMOC(EpHBIC OCANIKH).
JnutenbHOE YBIa)KHEHUE MOTEHIIMAIBHBIX TOBEPXHOC-
TeH CKOJIb)KEHHsI OTOJI3HEH Ha KOHTAKTE MEXKIY COIJac-
HO 3aJICTAIONIMMU TJIACTaMU CKaJbHBIX TOPOJ MPUBOJAUT
BIIOCJIEACTBUH K (DOPMHUPOBAHUIO B CKAIBHBIX MOPOJAX
OJIOKOBBEIX OITOJI3HEH OOJIBIINX 00BEMOB.

Takue mporeccsl HaOmomaroTcs ceiiyac B . He-
BeJbCKe, Tae nocine 3emuerpscenus 02.08.2007 r. odpa-
30BaJIUCh TPEUIMHBI Ha TIOBEPXHOCTH OJHOTO M3 OMOJI3-
HEBBIX MAaCCUBOB (TIECUAHUKH, NIEPECIOCHHBIEC C aJIeBPO-
TUTAMH).

Ha GonpmmHCTBE OmONI3HEONACHBIX y4acTKoB Ca-
XaITMHCKON 00IacTH OTION3HEBBIE CKIIOHBI, KaK MPABHIIO,
3aJIpHOBAHBI M TIOKPBITHI TPaBIHUCTOW (puC. 2) WIH
JIPEBECHON PacTUTEILHOCTBIO, OJJHAKO JIEC Ha CKIOHAX
HE MPENATCTBYET Pa3BUTHIO OMOJI3HEBBIX MPOIIECCOB.

B rogoBoM 1ukie akTuBHOE POPMUPOBAHUE OTON3-
Hell uMmeer JiBa nuka [5, 12]: koHer MasPHayano uoHs 1
aBrycTPOKTS0pE.

IlepBrlif MUK OMOJI3HEBOM AaKTUBHOCTH BBI3BAH aK-
TUBHBIM CHETOTasHbeM, KOTOPOE BBI3BIBAET PEe3KOE Ha-
CBIIIIEHHE TPYHTOB BIAroi M 4acTO MPUBOJIUT K pa3BHU-
THIO OTIOJ3HEH-CIUIBIBOB (OIUJIBIBHH). JlOKIM B JaHHBIH
MEPUOJ] MOTYT CIIY)KHTh TPUTTEPHBIM MEXaHU3MOM IS
AKTHMBU3AIIMU OIOJI3HCH.

Jlobrkuna, Kazarxosa u op.

Puc. 2. KonnextopHbie KOJOAIBI B
r. X0JIMCKE, pacloJIOKEHHbIE Ha
AKTUBHOM OIIOJI3HE BSI3KOILIACTH-
yeckoro teueHus. [IoBepxXHOCTH
omoJi3Hs 3aaepHoBaHa. 2012 1
(boto Kazakosoii E.H.).

BTopoil nuk cBsi3aH ¢ aKTUBHOW ITUKJIOHUYECKOM
JIeSATENBHOCTHIO, TIPUBOAAIIEH K BBINAJCHUIO OOIBIIIOTO
KOJIMYECTBA KUIKUX OCAIKOB.

THUNBI OITOJI3HEW, ®OPMUPYIOIIAXCS HA
TEPPUTOPUU HACEJIEHHBIX ITIYHKTOB OBJIACTU

Ha Caxanune I'.B. IloqyHHHBIM B 3aBUCHMOCTH OT
TEONIOTUYECKUX YCIOBUN ObuT0 BhIIENeHO 40 THIOB
OTION3HEH, XapaKTePHBIX JJIsl ONPEIEIICHHBIX JTUTOIOTH-
YeCKUX KomIuiekcos [16, 17].

J171st OIIEHKH OTIOI3HEBOM CUTYalluu Ha TEPPUTOPUN
HACEJICHHBIX IYHKTOB U BJIOJIb aBTOMOOUIIBHBIX, KEJe3-
HBIX JIOPOT CHEIHATNCTaMH J1a0opaTOpUU JIaABUHHBIX H
ceneBbix nponeccoB CaxammHckoro ¢unmana JIBI'U
JABO PAH 651510 BbIZIeNIeHO 4 OCHOBHBIX THIIA OTIOJI3HEH
[5, 10, 16]: GnokoBbIe, BSI3KOIJIACTHYECKOTO TCUCHMUS,
OTIOJI3HU-TIOTOKHU W OTUTBIBHHBI (CILIBIBHI) (pHC. 1).

BJiokoBbI€e OMOJI3HU U ONMOJI3HH-00BAJIBI.

A) BJ0KOBBIE ONON3HM U OMOJI3HU-O0BAIbI B KO-
PEHHBIX OpoAax MouHocThIo oT 8P10 M 10 200 M u 60-
nee u 00beMoM Oosee 5.0 muH M°. JIaHHBIA THII OIIOJI3-
Hel mony4ms1 HauOombllee pa3BUTHE Ha €JIab0 BHIBET-
PEHHBIX TPEIIMHOBATHIX MOPOJax, ITyOonHa 3axBara P 1o
MOJICTUIIAIOIINX KOPEHHBIX mopoa. Hanbonee nHTEHCHB-
HO Pa3BUBAIOTCS Ha MOPCKHUX MOOEPEKbSAX, B CBUTAX C
npeoOiiaJJaHueM TIIMHUCTHIX MOPOA. B ckanbHBIX TOpo-
JlaX Y4aCTKH MHTEHCHUBHOTO MPOSBICHUS ONOI3HEH MpH-
YPOUEHBI K aKTUBHBIM TEKTOHUYECKUM HapyIICHUIM;

b) BropuuHnbie 6710K0BbIE OMOJI3HU Ha Telax JpeB-
HUX OIOJI3HEH U OIOJI3HU-00BaJIbI MOIIHOCTHIO OT SP10 M
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10 50 m u 6ornee, 0obem P 6osee 1.0 mute >, JIaHHBIH THIT
OTIOJI3HEH MOMy4YnIT HauboJblliee pa3BUTHE HA OIOJI3HE-
BBIX OTJIOKCHHUSIX KaK BTOPHYHBIC OMOI3HH. [1yOuHa 3a-
xBara P amoBHanbHO-eM0BUANbHBIE OTIOKeHH. Hanbo-
Jiee UHTEHCUBHO Pa3BHBAIOTCS HA MOPCKUX MOOEPEXKbIX.

Onoy3HU BA3KOIIACTHYECKOI0 TeYEHHUS Pa3BU-
BAarOTCA B IIOKPOBHBIX OTJIOKCHUAX (B CHUJIbHO BBIBETPCH-
HBIX IMIMHU3UPOBAHHBIX MOPOJAX): MPOTSKEHHOCTD P ot
JIECATKOB /IO TEPBBIX COTEH METpPOB, oObeM P Oonee
1.0 MitH M* (0GBbEM aKTHBHOTO OIOJI3HSI TCUCHHS MEKIY
1. Mneunckuii P bennnackoe Ha nmobepexne Tarapcko-
ro npoiuBa orenuBaercs B 1.5P2.0 muH M3 pu MoriHo-
ctu 10 16.0 m).

Ono3HU-OTOKHM (TIeTYepooOpa3HbIe OTOI3HH)
HUMEIOT IIMPOKOE pacipocTpaHenue Ha o. Caxanus. Hau-
0oJyiee MTHTEHCHBHO OHHU PA3BUTHI B CIa0OIUTU(DUIHPO-
BaHHBIX NE€CUAHO-TTIMHUCTBIX NOPOJAax; FJ'IY6I/IHa 3axBaTa
mopoxn P 5.0P40.0 m; o6sem P ot 50 10 300 ThIC. M.

Onoa3HU-OMJIBIBUHBI Pa3BUTHI B JEIIOBHATb-
HBIX OTIOKEHUAX P 3T0 HeOOIbIINE MaTOMOIIHBIE CO-
BPCMCHHBLIC OIIOJI3HU, PA3BUBAIOTCSA B BOJOHACHIIICH-
HBIX CKJIOHOBBIX OTJIOKCHHUAX WJIM HA TE€JIaX APCBHUX
onoin3He# (puc. 3).

HNEPUOABI MACCOBOTI'O OIIOJI3BHEOBPA3OBAHU S

ITeproasl MaccoBOl aKTUBHU3AIMHU OMACHBIX IK30-
TEeHHBIX T'€OJOTUYECKUX MPOIECCOB, B YUCIO KOTOPBIX
BXOJISIT OTIOJI3HEBBIE MIPOIIECCHI, XOPOIIO COMOCTABUMBI C
MepPHOIaMHU YBIAKHEHUS TEPPUTOPUH.

B BekoBOM paspese JOCTaTOuHO YETKO MPOCIICKH-
BaroTcs 5 Oonpmux mukioB (19P21 ron) yBrnaxxHeHUs,
KOTOpBIC B CBOKO Ouepeib MOAPAa3/eNsIOTCS Ha Malble
LUKJIBl YBIQKHEHUS IepruogndHocThio SP6 set [5]. [Ipu
9TOM 3HAUUTEbHBIC BAPUAIIMU BBITIAJACHHUS OCAJKOB OT-
MEYAarTCsl OT TOJla K TO/TY, OJHAKO IUKIIBI ¢ OOJIBIIUM KO-
JTUYECTBOM OCAJKOB YEPEAYIOTCS ¢ LUKIAMH C MallbiM
KOJTMYECTBOM OCaJIKOB.
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Puc. 3. [TocnencTBus cxojia 0mnosi3-
Hs-ciuibiBa B T. HeBenbck, 2010 1.
(doro c caiira http://sakhcom.ru/).

Haubonpmiee komuyecTBO TEPUOJOB MAacCOBOM
AKTUBHU3ALUH OTMOJ3HEH (TI0 UMEIOUIUMCS CBEACHUSM)
MNPUXOAUTCS Ha IUKJI HauOOJBIIETO0 YBIAKHEHUS
(1955P1973 rr.) P 9 cnyuaes, B cieayrolieM HUKIE Majio-
ro yenaxkHenus (1973P1990 rr.) Takux cimy4yaeB Bcero 3.

C nauana XXI Beka m0 2012 r. 6bu10 3ahuKCcUpOBa-
HO HECKOJIBKO CJIy4aeB MacCOBOIl aKTMBM3AIlMM OTIOJI3-
Hel, Tak, HanpuMmep, B 2002 1. B nepuoj NpoxoxkAeHHUs
taiipyna THataanV, a taxke B 2009 u 2010 rr., xorna
CX0Jl onoi3Hel HaOmomancs B MakapoBckom, Heesbe-
KOM M XOIMCKOM paiioHax CaxalMHCKOW 00JacTH.

HauOomnbmuii ymep0 omoia3sHu NPUYHHSIOT B IEPU-
OJIBI MAacCOBOTO (HOPMHUPOBAHMUSI, KaK IPABHUIIO, BEI3BIBAC-
MBbI€ CUIIBHBIMH OCAJKaMH IIPU BBIXOAE HA TEPPUTOPHUIO
00J1aCTH ITyOOKHUX ITUKJIOHOB M Tal(hyHOB.

Hanpumep, B centa6pe 1957 1. KpyIHBIM OTON3HEM
Ha 0. MOHEPOH MOJTHOCTHIO YHUUYTOXEH Moc. MuHame-
Koron.

MaccoBoe GopmupoBanue ononszHeld Ha CaxannHe
oTMmeuanocs B 1875, 1928, 1954, 1964, 1970, 1978,
1981, 1992, 1993, 2002, 2003, 2009, 2010 rr. Kaxxasie
10P12 neT mpoucxoauT maccoBoe (GOpMHUPOBAHHUE KaTac-
Tpopuueckux (MPUBOMASIIINX K yiiepoam) ornonasHei [4].

[Tepuonsr MaccoBoOro onoa3HeoOpa3oBaHUs OTMe-
YaIOTCA CO BTOPOH MOJOBUHBI HIONS 10 KOHIA OKTSAOPS
U, KaK [IPaBUJIO, CBSI3aHBI C IMPOXOKICHUEM TIIYOOKHUX
LUKJIOHOB, CONPOBOXKIAIOIINXCS BEIMAACHHEM OOMIIb-
HBIX ocaakoB (Oonmee 50 MM/CyTKH) mpu OONBIION HH-
TEHCHUBHOCTH HX BblNajeHus. O0s13aTenpHoe ycnosue P
MpeBAPUTEIbHOE yBIAXXHCHUE TPYHTOB B OIOJ3HE-
BBIX MacCHUBax.

B aBrycre 1981 1. BO BpeMs IpoXOkAeHUs TaidyHa
TounnmucY Ha CaxanrHe ONOI3HAMH OBUIO Pa3pylIeHO B
00IIEeH CITOKHOCTH HECKOIBKO THICSIY METPOB JJOPOXKHOTO
MI0JIOTHA, PA3PYILCHbI IMHUHU CBA3U U 3JIEKTpOINepeay Ha
MPOTSHKCHUN HECKOIBKUX KUIOMETPOB, TIOBPEXK/ICHO He-
CKOJIBKO JIECSTKOB JKIJIBIX JOMOB. B 1. HeBenbcke, Yre-
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TOpCKE OMO3HIMHU OBUIO pa3pyuieHo 16 1oMOB U morud-
10 9 genosek. B 1. HeBenbcke MakcHUMambHBIH 00beM
ontoizHs nocturan 100 teic. M. OqHoll U3 Haubosee 1mo-
CTpalaBLIMX TEPpUTOpUll okazascsa MakapoBCKU paiioH.

AxTuBHOE (POPMUPOBAHNE OMOI3HEH OTMEUAIOCH B
nepuon npoxoxaeHus taiidyna THaraanV 14P15 urons
2002 r.

IMocneguuii mepuoa akTHUBHOTO (HOPMUPOBAHUS
onon3Hel ormeuaincs B 2009 I. B I0JKHBIX U LIEHTPaJIb-
HBIX paifoHax 0. CaxajJuH B NEPUOABI BHIMAJCHUS CUIIb-
HBIX aTMOC(EPHBIX 0CAJIKOB, CBSI3aHHBIX C MPOXOXKJICHH-
eM Hanx o.CaxaauHOM TIIyOOKHX IMKIOHOB: 21P24
utonsi, P9 utons, 15P17 utons, 20P24 asrycra. Beinage-
HHUE CHJIBHBIX OCAJKOB MPHUBENIO K AKTMBHU3AIUU OMOJI3-
HEBBIX MPOIIECCOB, BBI3BABIINX MOBPEKACHUE aBTOMO-
OMJIBHOU | Kelle3HOU Aopor B MakapOBCKOM paiioHe H
MOBPEXKJICHNE KUJIBIX TOMOB B I. Makapose [4].

ITocne mpoxoxaeHust OONBIINX IIMKIOHOB, COMPO-
BOKIAIOIIMXCSA BBIMAJACHUEM OOJBIIOTO KOJINYECTBA
ocazkoB (Hampumep, TaiidyH Tdummucy, asrycr 1981 1),
BCJICICTBHE MAacCOBOTO (hOPMUPOBAHMS ONOI3HENH Macco-
Boe cesieoOpa3oBanue mopropsiercs uepe3 7P10 ner [3].

METOJUKA

B cBsi3u ¢ cuIbHOM OIOI3HEBON OMACHOCTHIO HA
TEPPUTOPUM MHOTMX HACEJIEHHbIX IIYHKTOB CaxaluHc-
KOl 0051acTH BO3HHUKIIAa HEOOXOIMMOCTh B pa3paboTke
JOKYMCHTOB TEPPUTOPHUAJILHOIO IUIAaHUPOBAHHUA U CO-
CTaBJICHUA prHHOMaCH_[Ta6HLIX KapT IJIaHUPOBOYHBIX
OFpaHH‘ieHHI’I K I€HIUIaHaM HACCJICHHBIX ITYHKTOB.

[Ipeanaraemass MeTOIWKAa OIEHKH OIOJI3HEBOM
OTIAaCHOCTH IO3BOJISICT 38 KOPOTKHE CPOKU MPOU3ZBECTH
aHaIu3 OOJNBIION TEPPUTOPUU C MUHUMAIBHBIMHU 3KOHO-
MUYECKUMH 3aTpaTaMu.

[To oxxuaaeMoMy XapakTepy BO3IECHCTBUS OMOI3HE-
BBIX IIPOIIECCOB Ha OOBEKTHI M COOPYKEHHS Ha TEPPHUTO-
pHUM HaceNeHHBIX MyHKTOB CaxaauHCKOH obmacTu gabo-
paTtopueil TaBUHHBIX U CEJIEBBIX mpoieccoB CaxaauHc-
xoro ¢unmana JIBI'M JIBO PAH Bbineneno 8 xareropwii
OTIOJI3HEBOW OMAacHOCTH (TadJ.); KaTeropuu OBLIU CO-
CTaBJICHBI C YYETOM XapakTepa MPOsIBICHUS OMOJ3HEBBIX
MIPOIIECCOB HA TEPPUTOPUHU 00IaCTH.

OrneHKa BO3/CHCTBUS OMOJ3HEBOTO Mpoliecca Ha
00BEKTHI, COOPYKEHHS 1 TOPOJICKAE TEPPUTOPHUH TTPOU3-
BOJMIJIACH C YUYETOM CKOPOCTH BO3JIEUCTBUS, 3aBUCSIIECH
OT CKOPOCTU ABUIKCHUSA OIIOJI3HA U HpI/IBOI[HHICﬁ J'[I/I6O K
OBICTPOMY pa3pylICHHUIO OOBEKTOB M COOPYKEHH (B Te-
YeHHE HECKOJIbKUX MUHYT), THOO K MEIJICHHBIM (B Te4e-
HUE JIECSATKOB cyTOKPMecsIeB) nedopmanusiMm 00beKTOB
n coopyxenuil [20]. YuursiBanace miomanas BO3JAei-
CTBU OIIOJI3HS HAa TCPPUTOPHIO HACCICHHOTO ITYHKTA,
T.€. OI[EHUBAJICS MACIITAa0 BEPOATHBIX pa3pylICHUH pH
(hopMUPOBAHUH OTIOJI3HS.

Jlobrkuna, Kazarxosa u op.

Kateropuu onosi3HeBoH OMacCHOCTH BBIACISUINCH HA
OCHOBaHHMHM XapaKTEPUCTHUK OIOJI3HEBOTO MAcCHBa (THII
OTIOJI3HS 110 MEXAHU3MY (POPMHUPOBAHUS, MAKCHUMAJIbHBIN
00beM OIOJ3HS, NTyOMHA 3aXBaTa MOPOJ], CKOPOCTh CMe-
IIEHUS U PEKUM JIBHKCHHS) U OXKHJIAEMOTO BO3JCH-
CTBUS OMOJI3HS Ha OOBEKTHI, COOPYKEHHUS U TOPOJCKUE
TEPPUTOPHH (TIOCIEACTBUS BO3ACHCTBHS, CKOPOCTD U Xa-
pakTep BO3JAEHCTBHS, IUIOMIAAb BO3ACHCTBU).

M3HauanbHO BBISBICHHE OMOJI3HEBBIX MACCHBOB Ha
TEPPUTOPUH HACEIICHHBIX MyHKTOB OCYIIECTBISLIOCH TI0
Jaemn(ppUpOBaHUIO a9p0(OTOCHUMKOB U COOTHOCUIOCH
C TEOJIOTHYCCKUM CTPOCHHUEM TEPPUTOPHH, XapaKTepHC-
THUKaMHU TPYHTOB U apXUBHBIMH CBEICHUSIMU O (JOPMUPO-
BaHUU ONOJI3HEHW Ha naHHOM TeppuTopuu. KoppekTupos-
Ka BBIJICJICHHBIX OIOJI3HEBBIX MACCHBOB IIPOUCXOMIIA
IIpU TOJEBOM OOCIIEOBAHUN TEPPUTOPUHU: YTOUHSIACH
MPOTSKEHHOCTh MAacCCHBa, €f0 COBPEMEHHOE COCTOSTHHE,
OTIpe/ieNIsIach aHTPOIIOTEHHAs Harpy3Ka Ha Maccus. Jla-
Jee A KaKJO0Tro OTMOJI3HEBOIO MAacCHBa MPOU3BOIUICS
pacder yCTOHUYMBOCTH CKJIOHA METOAOM KPYTIOLMINH/-
PUYECKOH MOBEPXHOCTU CKOJIBKCHHS B MOJU(DHUKAIINH
K. Tepuaru u yckopeHHBIM CIIOCOOOM pacdeTa MeTOJJ0M
I'M. IllaxyHsHIA 10 IPEEIBHOMY COCTOsIHMIO [7, 13].

Merton K. Tepuaru ucnonb3oBajcs 1 OZHOPO-
HBIX MAaCCHUBOB MJIM IIPH OTCYTCTBHH JaHHBIX 00 yriax
najeHus mwiacto; Mmerox I'M. laxynsuua P muist onosns-
HEBBIX MACCHUBOB, B KOTOPBIX MOBEPXHOCTH CKOJIBXKEHUS
MPEOTPEICIeHa Te0JIOTMUECKUM CTPOCHUEM.

[To metony K. Tepuaru creneHb ycTONYMBOCTH
OLICHUBACTCSI TI0 BENUYMHE KOA(PHUINEHTA YCTONUUBOC-
TH, OIIPEJENIAEMOro 0 OTHOIIECHHIO MOMEHTOB YIEPKH-
BAIOMIMX M CABMTAIOMIMX CHJI OTHOCHUTEIBHO IEHTpA
Hanbosee OMacHO! MOBEPXHOCTH CKOJIBKEHUSI.

ITpu ompenenennn ko3(pQUIMEHTa YCTOHYMBOCTU
OIIOJI3HEBOM MACCHB, OrPaHUYEHHBIM KPUBOI CKOJIbKEHUS,
pa30uBaIOT Ha PsIT MPUMEPHO OAMHAKOBBIX IO IIHUPUHE
0O710KOB cepHell BepTHKANBHbIX cedeHuit. Koaddunument yc-
TOIYMBOCTH ONPEAENSACTCS MO cIeayomiei hopmyre:

_ ZNitg(pwi + ZCiLi + ZTyZi
ZT 5 (1)

rae N = Qcoso P HOopManwHas cocraBisiomas 0510-
ka Q, Q P cuna, npunoxxeHHas B EHTPE TAKECTU OJIO-
Ka, paBHas coOcTBeHHOMY Becy Onoka; T = Qsina P
CIBUTaroIas cuia; Ty}1 u Tc:ua P casuraromuye cuisl co-
OTBETCTBEHHO B MAaCCHBHOW M aKTUBHOW 30HaX pac-
4eTHOro 010Ka; @ P yron BHyTpeHHEro TpeHHUsS TPyH-
ta, rpan.; C P ynensHOe cuemienue rpyura, t/m% L P
JITTMHA OTPE3Ka AYTH CKOIBKEHUs B Mpeaesax JaHHOTO
Oyoka, M; o P yronm HakjI0Ha OBEPXHOCTH CKOJIBXKE-
HUs O6JI0Ka K TOPU3OHTY.

ITo metoxy I'M. HlaxynsiHia k03HuIeHT ycroi-
YUBOCTH OIIpEAEAeTCs o cienytomeil Gpopmyie:
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Tadaunna. Kateropuu onosizneBoii onacnoctu B CaxajauHckoil odaacTu.
Bo3szeiicTBre omon3Hs Ha 00BEKTHL, COOPYKEHUS U
XapaKTepUCTUKHU OIOI3HEBOI'0 MacCHBa
Karero- TOPOJICKUE TEPPUTOPHU
us T'nyouna| Cxopoctb Ilnomane
P Tun onom3Hs mo Makc. y p EII A
OIIacHOC- 3axBaTa | CMEIICHUS H . BO3JICHCTBHS
MEXaHH3MY 00beMm, ITocnencrBust BO3aeicTBUS M
TH 3 | mopon, peKUM (pa3pywennii),
(dhopmupoBaHUs TBIC. M 2
M JIBHOKEHUS M
o PaspynieHne KanuTaibHbIX XKeae300e-
TOHHBIX COOpPY>KEeHUH | ypoBHs
I BriokoBbie onoin3Hu >300.0 >50.0 Brierpoe 3aHII/IHIeHH0I(:¥I/I' P bonbmaz
’ ’ CMeIlICHUE o . > 10000
® pa3pylleHUe THHEHHBIX COOPY KEHHH
MOJI36MHOM MPOKJIAJIKH.
o PaspynieHne KanuTaibHBIX XKeae300e-
Or10J13HU BSI3KO- o
TOHHBIX COOpYyXeHuit | ypoBHs
[JTACTUYECKOI'0 TCUCHHUS, MeneHnoe Bonbmas
11 >300.0 >150 3al[UIIEHHOCTH;
pa3BUBarOLINECS B CMelleHue N N > 10000
® pa3pylleHUE THHEHHBIX COOPY KEHHN
MOKPOBHBIX OTJIOKCHHSIX. .
MOJI3EMHOM TPOKJIIAJIKH.
Bsi3ko- o PazpynieHne KaluTalbHBIX XKene300e-
IUTACTUYHOC TOHHBIX COOPYKEHUH | ypoBHS
OrpaHuydeHHas
111 OMnoJI3HU-TTOTOKH. >300.0 5.0P40.0 TeueHwe.  3aANIUIICHHOCTH, 5000P10000
[Mynbcupyto- e paspyiieHue IMHEHHBIX COOPYKECHHUIT
IMA PEKUM.  T10/3eMHON POKIIAKH.
Bropuunsie 6;10K0BbIC
OTOJI3HU HA TeNax JAPeB- o PaspynieHne KanuTaibHBIX XKeae300e-
HUX OIo3HEeH. biokoBbie TOHHBIX COOPY)KEeHHH | ypoBHs
v ONOM3HH HA CKIIOHAX 50.0P 15.0P Brictpoe 3amnmeHHoE¥n' yp OrpaHuueHHas
300.0 50.0 CMeIICHUE T . 5000P10000
MOPCKHX a0pa3uoHHO- ® pa3pylleHUE THHEHHBIX COOPYKEHHI
JICHYTAIIMOHHBIX U MOJI3EMHOM TPOKIIAIKH.
AKKYMYJISITHBHBIX Teppac.
Bropuunsie 6J10KOBbIC o PaspynieHne qepeBSHHBIX U MIUIAKO-
OIIOJI3HM Ha TeJlaX JAPEB- 6n0unbIX coopyxenuit [l u 11l ypoBHs
HHUX OMoJI3HEH. BiokoBbIe 3aIUIIEHHOCTH;
\' OIIOJI3HM Ha CKJIOHAX 10.0P50.0 10.0P bricrpoe ® paspylicHue J';HHefIHLIX COOpY>KCHUI Hebonbmas
TP 150 omemenne - PPYM b py 1000P5000
MOPCKHX a0pa3uoHHO- HA3eMHOU M HAJI3EMHOM MPOKJIAIKH;
JACHYIAIlUOHHbIX U ® [TIOBPEIKIACHUE JKENe300€ TOHHBIX
aKKyMYJISITHBHBIX Teppac. COOPYKCHHUIA.
o PaspynieHne qepeBSHHBIX U MIUIAKO-
BiiokoBbIe omoI3HM Ha .
6n0unbIx coopyxenuit [l u 11l ypoBHs
CKJIOHaX MOPCKHX :
3aUIIEHHOCTH;
VI aGpasuoHHo- 3.0P10.0 3.0P10.0 brictpoe ® pa3pylleHHe JUHEHHBIX COOPYKEHHH Heoubmaz
JIEHYJaIIMOHHBIX U ’ ’ ’ ’ CMeEILIEHHE paspy! . . Py 1000P5000
HA3eMHOU ¥ HAJ3EMHOM TPOKIIAIKHY;
AKKyMYJISITHBHBIX U 5
[ ]
DEUHBIX TEPPAC. HOBpemz{ezme JKeJ1e300€ TOHHBIX
COOPYKCHHUIA.
e Paspymienue coopyxenuit IV yposus
3aIUIIEHHOCTH;
VI OI10JI3HU-OIIIBIBUHBI 0.1P3.0  103.0 BricTpoe e paspyiieHue Wil MOBPEKACHHUE ACpE- Maas
(CTLIBIBBI). T ’ CMELICHUE  BSHHBIX COOPYKCHHUIA; <1000
® MOBPEK/ICHUE MIUIAKOOJIOYHBIX
COOPY>KCHHUH.
IToTeHLMANbHAS OTIOJI3HEBAST OIMTACHOCTD: OIOJI3HEBHIE
Tosepxnoctheie onosu MPOLIECCHI HE MPOSIBIIEHBI; TPH aHTPOIION€HHOM BO3/IEit
VIII  (OruIbIBHHBI). - - - p P 1P P
CTBUU (M3MEHEHHE peiibeda, YHHUTOKEHHE PACTUTEIBHOTO
OroJ3HH-00BAIBI.
MOKPOBA M T.JI.) BEPOSITHO PA3BUTUE OTOJI3HEBBIX MTPOIIECCOB.
i=m Cos O, JlaHHbBIE METOABI pacuyeTa HE YUUTHIBAIOT BIUSHUE
D> UINitge, +CL + T, Jx——— . . .
i=1 i i i~ iyx cos(or, — .) Ha YCTOMYHUBOCTDL CKJIOHOB CYILECTBYIOIIEN 3aCTPOUKH.
— 1 1 o
K= . oS P Opnaxo psija AononHeHUH K Gpopmysie 1 mo3BONSET MOBBI-
ZH Tim ( : ) CUTh TOYHOCTH pacuera Omarojapsi yuyeTy TakMx mapa-
= cos(o, — o,
1 1

L)

METpOB, KaK Bec 3/1aHus u np. [7].
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OnucaHue ONON3HEBBIX KOMIIJIEKCOB MPOU3BOAU-
JIOCh TIO CJIEYIOUIEH cXeMe:

1. Onpenensiiach KaTeropusi ONacHOCTH.

2. YKa3bIBaJICs THIT OMON3HS (KOHCEKBEHTHBIN HUITH
ACEKBEHTHBIH ).

3. U3mepsinack 1IMpUHA OIMOJ3HEONACHON 30HBI
(M), IUIMHA OT IOJTHOXKHUS CKIIOHA (M).

4. Vka3plBaJIUCh NIPUYUHBI BO3MOXKHOM aKTUBU3a-
IIUH OIOJI3HEBOTO Tpoliecca (€CTECTBEHHbBIC IPUUNHBI U
AHTPONOTEHHOE BO3JICHCTBHE).

5. PaccuuteiBasics KO3(QHUIUEHT yCTOHYUBOCTH
CKJIOHA.

6. Onpenensiiach TIIyOMHa 3axBaTa IMOPOA JIMOO
MOIITHOCTH OMOJ3HEBBIX OTIOKCHHH.

7. PaccunThIBaAIINCH BEPOSITHBIE 0OOBEMBI OMOJI3HEH
(cpenHue U MaKCHMAaJbHBIE).

8. Yka3pIBanach BEPOSTHOCTh (DOPMUPOBAHUS Ha
YYacTKE MOBEPXHOCTHBIX OIMOJI3HEH-OMIBIBUH.

9. OnuCHIBAIUCH HHAUBUAYAIbHbIE OCOOCHHOCTH
MOBEPXHOCTH OIOJI3HEOIIACHOTO CKJIOHA (HaJlIn4ue 3po-
3MOHHBIX 00pO3/], HATMYNE PACTUTEILHOCTH U €€ Xapak-
Tep | 1p.).

[IpennoxeHHas METOAMKA OIICHKH OIOJ3HEBOMH
OTIACHOCTH ITTO3BOJISIET NMPHU MOCTPOCHUH CXEM IJIAHU-
POBOYHBIX OTPAaHUUYCHHUM K T€HEPAIbHBIM IUTAHAM Tep-
pUTOpHUI HACEICHHBIX MYHKTOB MOJIYYUTh JaHHBIE 00
OTIOJ3HEOMACHBIX 30HaX HAa TCPPUTOPUHU HACEICHHBIX
IMyHKTOB, a TakXe 00 OCHOBHBIX XapaKTePHCTUKAX
OTION3HEBBIX MPOIECCOB, 3HAHUE KOTOPBIX HEOOXOU-
MO JUISl HPUHSTHS PELICHUI O IPOTUBOOIOI3HEBOH 3a-
IUTe.

OITIOJIBHEBBIE INTPOLECCHI HA TEPPUTOPUU
r. MAKAPOB

Teppuropust I. MakapoB pacnojoXkKeHa Ha BOCTOY-
HBIX CKJIOHAaX MakapoBCKOTO XpeOTa, BXOASIIETO B CHC-
TeMy 3ananHo-CaxaaMHCKUX Iop.

Brnonp mobepekpst MPOTArMBAETCS MOPCKasi Teppa-
ca ¢ BpicoToM ycTyna 1o 90 M. 3apocuuii BTOpUYHBIM
JIeCOM YCTyH MOPCKO# Teppacsl kpyToii (30°P 50°), oc-
JIO)KHEH MHOT'OYUCJIICHHBIMH 3PO3UOHHBIMHA BpE€3aMHu, a B
HWKHEH yacTu (BCIIeCTBUE OONBIION KPYTHU3HBI U pa3-
BUTHSI CKJIOHOBBIX NPOIIECCOB) MECTAMHU OOHAKEH.

HI/I3KOFOpHa$I LCIb U MOBEPXHOCTH NPUIICTAIOMINX
K HEl MOPCKUX Teppac pacwieHeHa p. Makaposa u ce-
TBIO pyubeB. B nonune p. MakapoBa HaCUUTBIBAETCS He-
CKOJIBKO aJUTIOBHANBHBIX MOPCKHUX Teppac. B mpenemax
TOPOJICKOM YepThl MTyOMHA 3PO3HOHHOTO PACUICHEHUS
BolOTOKamMu jocturaeT 60 M, a ecCTeCTBEHHAs! KpyTU3HA
CKJIOHOB JIOJIMH PEKU U Py4beB NpeBbIacT 45°.

B nenom reomopdonornueckue ycioBHsl TEPPUTO-
pun I. MakapoB OnaronpusTHHI A1 Pa3BUTHS OMOJI3HE-

Jlobrkuna, Kazarxosa u op.

BBIX IPOLECCOB U (POPMHUPOBAHUSI OMOI3HEH 00BEMOM
10 170 000 m?.

Omnos3HEeBbIC MPOIECCH Pa3BUBAIOTCS HA CKJIOHAX
abpa3MoOHHO-CHYJAI[HOHHBIX MOPCKHX Teppac U IO
OopTam jonuHB p. Makaposa.

B omomn3HeomacHBIX 30HAX PACHOJOXKEHBI YIHUIIBI
HabGepexnas, Kommynuctuueckas, 1-as Peunas, [1lax-
Tepckast, CeBepHas, y4acTKH aBTOMOOUIIBHOHN U Kele3-
HoH mopor, 00bexkTel OAO TMaxapoBcKkuil X1e600koMOU-
HaTYu Maxkaposckoro XKX.

T'eonozuueckoe cmpoenue. B reooruueckom cTpo-
SHHMU UCCIIeTYyeMOH TeppUTOPHU IPUHUMAIOT ydacTHe 00-
pa3oBaHMsI HEOTEHOBOM M YETBEPTUYHOU cucreM [1, 2, 6].

HeorenoBast cuctema BKIIOYAaeT MHOIEH-TLTHOLE-
HOBbIE 00pa30BaHUS XOJIMCKOI, YeXOBCKOH, BEpXHETyH-
CKOH, KypacuMCKOW M MapysIMCKOH CBUT, CIIOKEHHBIX
MPEUMYIIECTBEHHO AJICBPOIUTAMH, APTHIIIIUTAMHU C TIPO-
cj10sMU necuyaHukoB. TonbKo B pa3pe3e ueXOBCKON CBU-
THI IPE00JIaIal0T BYJIKAHOTEHHBIC OTIOKEHUS (TY(DBI, Ty-
¢oOpekuny, TaBOBBIC TIOTOKH U T.11.), a AJIST BEpXHELyHc-
KOW CBHUTBHI XapaKTEPHBIM SIBIISICTCS HAJHUUE MPOCIOEB
yIIel U YITHCTBIX apTUUINTOB. IHTpY3UBHBIC TOPOBI
CPEIHET0 MHOIICHa OOHAXKAIOTCS Ha 3aIaJHON TpaHHIe
HCCIIEAYEMOTO palioHa.

YerBepTHUHAs CUCTEMA MPEACTABICHA OTIOXKEHHS-
MU Pa3IUYHBIX T€HETHYECKUX TUNOB. CpeaHe-BepxHe-
YETBEPTUYHBIC MOPCKHE OTIOXKEHUS Pa3BUTHI (hparMeH-
TapHO, CJIATAOT YEXJIbI BHICOKUX MOPCKHX Te€ppac U CIo-
JKCHBI B OCHOBHOM T'PaBHUHHO-TAJICUHBIM MaTEPHUAJIOM C
MECYaHbIM U CYNECYAHbIM 3aloJIHUTEIeM. MOIIHOCTh
obpazoBanuii ot 2 10 25 M. K 0T10KEeHHSIM BEpXHEYET-
BEPTHYHOTI0-COBPEMEHHOTO 3BEHHECB OTHOCATCS aJLIIOBH-
albHBIE U ACTIOBHAIBHO-NPOTIOBHAIBHBIC 00Pa30BaHMUSL.
AJUIIOBHAJIBHBIE OTIIOKEHUS Pa3BUTHI B JoIuHE p. Maka-
poBa, TAE ClaraloT MOMMY M aKKyMYJISTHBHBIC UEXJIBI
HaAMoWMEHHBIX Teppac. [lopoabl pazHOOOpa3HbIE MO CO-
CTaBy: OT CYIJIMHKOB M TJIMH JI0 TPAaBUHHO-TAJICUHUKOB U
BalTyHOB. MomHocTh BapsupyeT ot 0.5 g0 6.0 m. Jlemto-
BHAJILHO-TIPOJIIOBHANIbHBIE 00pa3oBaHus cPopMUpOBa-
HBI TPYHTaMH, 00pa30BaHHBIMU B PE3YJIbTaTe BHIBETPH-
BaHMA U NEPCOTIOKEHHSI KOPEHHBIX MOPOJ HEOTEHA, ITO
CYIVIMHKH, CYNECH TECUAHUCTBIC, TNIACTHYHBIC U TBEP-
JIble, ¢ BKJIFOYEHUEM IIeOHs, Mmecku mbuieBaTsie [1, 6].
VX MOIITHOCTh HE MPEBHIIACT IIEPBHIC METPHI.

CoBpeMEHHbIE MOPCKHE TPaBUITHO-TAIEYHUKOBBIC
U TIeCYaHbIe OTIOKEHHS CIaraloT MOPCKYIO Teppacy BbI-
cOTOH 10 5 M ¥ IIHK. MoIHOCTh 00pa3oBaHuil He ycTa-
HOBJICHA.

ITopoas! XxapakTepu3yloTcsd HU3KUMH (UIBTpaLt-
OHHBIMH CBOMCTBAMHU, XOPOLIEH Pa3MOKaEMOCTbIO U Ha-
0yXaeMOCTbI0, HU3KUM CLEIIJICHUEM M YITIOM BHYTPCH-
HETO TPEHHsI.
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NHxeHepHO-reoIornyeckrue cBOMCTBA TrOPHBIX MO-
PO, clararoIux UCCIEeAYEeMYI0 TEPPUTOPHIO, SIBISIOTCS
OJTHUM U3 OCHOBHBIX (DAKTOPOB Pa3BUTHS OMOI3HEBBIX
IPOIIECCOB.

Takoe reosornueckoe CTpOEHHE co3maeT Omaro-
MPUATHBIC YCIIOBHA IJIA PA3BUTUS ONIACHBIX 9K30T'CHHBIX
npoueccos [15], B TOM uucie U ONOJI3HEBBIX.

Tuopozeonozuueckue ycnoeus. I'niporeonsornyec-
KHE YCJIOBMS TEPPUTOPHUU OIPEACISIOTCS COCTAaBOM U
(UIBTPAIMOHHBIMU CBOHCTBAMH TOPHBIX MOPOJ, YCIO-
BUSIMU 3aJIeTaHUS M PaACIpPOCTPAHEHUS BOJOBMEIAIO-
KX TTOPOJ, KIUMAaTHIECKUMHU (haKTOPaMH.

[To ycnoBusaM 3asieraHus U XapakTepy TUPKYISIIH
B BOJIOBMEIIAIOUIUX MOPOJaX B palloHE MPE/ICTABICHBI
TPYHTOBBIC NIOPOBBLIC U IJIACTOBO-IIOPOBBLIC BOJAbLI 4Y€T-
BCPTUYHBIX OTJIOKCHUH U TPCIINHHBIC BOJAbI BOAOHOCHO-
ro KOMIUJIEKCa HEOTeHOBBIX 00pa3oBaHuil. BogoHOCHBIE
TOPU30HTHI U KOMIUIEKCHI HUMEIOT MEXAY COOON THapaB-
JUYECKYIO CBA3b.

I'pyHTOBBIE U IJ1ACTOBO-IIOPOBBIE BOABI YETBEPTUY-
HBIX OTJIOKEHUH 3aneratoT Ha ryouHax ot 0.2 mo 2.0 m.
[Muranme ocymniecTBisieTcd 3a cueT MHOUIBTpAINH, HA
NOHMEHHBIX yJacTKax 3a c4eT (MIBTPAIMU U3 PEK B IIe-
puoabl naBoAKoB. Pasrpyska NpoucxoquT IO HUCXOMS-
MM poJHUKaM B BojoToku. Kosdduuument dpunprpa-
un u3mensiercs ot 0.17 mo 20.5 m/cyT.

TpeurHHbIe BOJBI BOZOHOCHOTO KOMITIEKCA Heore-
HOBBIX OTJIOKCHMH BCKPBIBAIOTCS Ha ITyouHax oT 1P2 no
20P50 M, ux nuraHue oCyLIECTBISAETCS 3a CUET aTMOC-
(hepHBIX 0CaJIKOB U MEPETOKA U3 CMEKHBIX KOMILJIEKCOB.
[Ton3emubIe BOIBI HAOPHBIE, KOA(PPUINEHTHI (HIBTpa-
M1 BOJOBMEIIAOIUX Mopoj BapbupyroT ot 0.08 mo
1.67 m/cyT.

Ceiicmuynocms. CelicMUYHOCTD palioHa U3bICKa-
Hult, B coorBeTcTBUU ¢ OCP 97, o kapte A cocTaBisieT
8 6amnoB no mxkane MSK64, o kapre B P 9 6annos u
C P 9 6annos (MaxkapoB) s rpyHToB 1l kaTeropuu no
ceiicMuyeckuM cBoicTBam [18, 19].

CelicMuuecKue Mpouecch CnocoOHBl MPUBECTH K
AKTHBH3AIUU OTIOJI3HEBBIX MPOLIECCOB.

Tuopomemeoponozuueckue ycnosua. Vccnenye-
MBIN paﬁOH BBIACJIACTCA IO KOJMYECTBY BbIIIaJar0MIUX
ocaakoB cpeau apyrux paiioHoB FOxxHoro CaxanuHa,
YyeM B 3HAUUTEIILHOM CTCICHU U OIIPEACIIACTCS aKTUB-
HOCTb OIIACHBIX Iporieccos [&, 12].

B cpennem 3a rog B r. MakapoBe (0 THIPO-
MEeTeopOoJOoTHYeCcKoi cTraHuuu TMakapoBY) BeImagaet
948 MM ocazakoB [9]. B Teuenue roga ocaaku pacmpe-
JeNSI0TCs KpaiiHe HepaBHoMepHo. Haubonbpimee ux
KOJIMYECTBO MPUXOIMUTCA Ha Ternblid nepuog (78 %),
IIPUYEM BECHOHU M B II€PBOU I1OJOBUHE JIETA O0CAJKOB
BbIIIAaAA€T 3HAYUTCIBbHO MCHBIIC, YEM BO BTOpOI\/‘I I1o-
JOBUHE JIETA M OCEHbIO, KOTJa HAaOIIOJAI0TCS BBIXOBI
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IIIyOOKUX LIMUKIOHOB M Ta(PyHOB, NPUHOCSIIUX HH-
TEHCHUBHBIC JIUBHEBBIC JTOXK/IH.

3aperucTpupOBaHHbIN CyTOYHBI MaKCUMyM OCal-
KOB cocTanisieT 230 MM, CyTOUHBIH MaKCUMYM OCaJKOB
1 % oGecneuenHoct P 235 Mm.

[Ipu npoxoxaeHnn Tali(hyHOB 3a HECKOIBKO THEH
4acTO BBHIMAAacT OONbIIE MECIUYHOI HOPMBI OCAaKOB.
Tak, cymma ocaakoB 3a nepuoa c¢ 1 mo 7 aBrycra
1981 r. (Taitpyns TOmxunYn Tdunnucy) B Makapose
cocraBuia 215 MM nipu MecsiuHoi HopMe 99 mMm. Mak-
CHUMAaJbHOE KOJIMYECTBO OCAJKOB HAOIIONAETCS B CEH-
Ta6pe (138 mm).

B MakapoBe cymMMa KUJKHX OCaJKOB COCTaBJISAET
70 % (669 MM) OT TOIOBOTO KOJWUYECTBA, TBEPABIX P
22 % (204 mm), cmemanHbix P oxoso 8 % (75 mm) [8].

B uccienyemoM paiioHe cymma 0CaJKOB, IIPYU BbI-
NaJCHUN KOTOPBIX HAUWHACTCS MAaccOBasi aKTHBU3AIUS
OTIOJI3HEBBIX MPOLIECCOB, COCTABIsAET Oonee 70 MM/CYT.
(B 3aBUCHMOCTH OT CTEIICHU MPEALICCTBYIOMIETO YBIAX-
HEHHUS ITOPOJ OMOJI3HEBBIX MACCHBOB).

IIpumep onucaHus NMOKA3aH HAa OMOJ3HEBOM
maccuse Ne I-8 (puc. 4).

Kareropus IV.

Omnon3HeBOH MaccuB (POPMUPOBAHUS KOHCEKBEHT-
HbIX omoJyi3HeW. MexaHu3Mm ornon3HeBoro mnpouecca P
OJIOKOBBIH.

[Mupuna onosnsneonacHoi 30uel P 410 M, 1yiuHa ot
rmopomBkeI ckiaoHa P 70 M.

Cpenusis kpyTusHa ckiiona P 18°.

AKTHBH3aIMsI OMOJ3HS BO3MOXKHA IO €CTECTBEH-
HBIM IIPUYMHAM U IIPU aHTPOIIOI€HHOM BO3ICHCTBHH.

Kos¢pduuuent ycroitunsoctn cxona K P 0.98.

I'myOuna 3axBara mopoa MoxkeT cocTaBuTh 20 M.

BeposiTHBIE 00BbEMBI ONON3HEN INTyOOKOTO 3a/10%kKe-
uus P 1o 10 000 M3, makcuManbsasie P 1o 60 000 M3, Ya-
crota popmupoBanus pa3 B S0P100 ner.

Ha yuacTke Taxske (pOpMHUPYIOTCS TOBEPXHOCTHBIE
OTIOJI3HU-OIUTBIBHHBI.

Yacrora (opMUPOBAHUS NMOBEPXHOCTHBIX OIOJ3-
Hel-ormabBUH P pa3 B 3PS j1et, 060beMbl OMonI3HENH-0IUIbI-
BuH P 10 3000 M.

[ToBepXHOCTH CKJIOHA OCJIOXKHEHA PO3HMOHHBIMU
0opo3aamu.

[ToBTOpsieMOCTh OIOJI3HEN-OMIBIBUH COCTABIISIET, B
cpenHem, 1 pas B 3P5 net, 61okoBbIX ononizHel P 1 pas B
50P100 ner.

3a nepuon ¢ 1946 mo 2011 rr. Ha Teppuropuu
r. MakapoB ObIJIO 3aperucTpupoBaHo 14 ciaydaeB Macco-
BOTO OMOJI3HE(HOPMUPOBAHHSL.

Bcero na teppuropuu r. Makaposa BeiesneHo 11
OIIOJI3HEONACHBIX YUaCTKOB, 17 OIOJI3HEBBIX MACCUBOB.
[Inomannas mopaxeHHOCTh . MakapoB OMOI3HEBBIMU
npoueccamu cocrasisieT 15 %.
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7] ononsHeBoit Maccus

I HOMep OMnoJiI3HEBOro y4yacTtka
1 HOMep OnoJisHeBOro Maccmea

\ HanpasneHne cMeLleHNUa onons3HA

y4acTok (hopMUPOBaHNS
CKIMOHOBbIX ceneit
®asa ononaHeBoro npoLecca
(BNs OMON3HEelH-NOTOKOB M OMON3HEN TeYEHMs)

a — aKTuBHasA pasa, c - ctabunbHasa dasa.

Puc. 4. ®parmeHT cXeMbl OMOJI3HEONACHBIX 30H I. MakapoB (A) u nerenna x Heit (b).

BBIBO/IbI

ITo pe3ysbraraM OLIEHKH OIIOJI3HEBOH CUTYyaIlK Ha
TEPPUTOPUM HACEJIEHHBIX ITYHKTOB U BJIOJb aBTOMO-
OMIIBHBIX, JKEJIC3HBIX JJOPOT BBIJIEICHO 4 THIIA OTOJI3HEMH.

JlaHHBIE TUIBI OTIOJI3HEH 10 OXKHUJITAEMOMY Xapak-
Tepy BO3JEHCTBUS OIMOI3HEBBIX MPOLECCOB HAa 00BEK-
TBl U COOPYIKEHUS Ha TEPPUTOPHUHU HACEIEHHBIX IIyHK-
ToB CaxalnHCKOH oOnacTu ObIIM pa3OUTH Ha § KaTe-
ropuii onacHocTH (Tabi.), KOTOpbIe OCTYKUIU OCHO-
BOH JUIsl pa3pabOTKH METOJMKHU 110 COCTABJICHHIO J0-
KYMEHTOB TEPPUTOPHAILHOIO NJIaHUPOBAHUS M I10-
CTPOCHH CXEM MJIAHUPOBOYHBIX Ol"paHI/I‘IeHI/Iﬁ K I'€H-
IJIaHaM HACEJICHHBIX ITyHKTOB (COCTaBIEGHHUE KPYITHO-
MacIITaOHBIX KaPTOCXEM OTOI3HEBOH OMACHOCTH).

MeTonuka OIEHKH OIOJI3HEBOW OMAacHOCTH, pac-
CMOTpEHHasl B IaHHOU paboTe, MpUMEeHNMa B TeX Ciyda-
X, KOTJ]Ja HEOOXOAMMO MPOBECTH OIIEHKY OTIOJI3HEBOM
OTIACHOCTH 11715l OOJIBIIION TEPPUTOPUH (HApUMep, Tep-
PUTOPHUS HACEICHHOTO TYHKTA), MOCKOJIBKY:

1) mo3BOJSET BU3YyAIM3UPOBATh MH(GOPMALIUIO O
pa3MEIIeHNUN OTOJI3HEBBIX MACCHBOB HA TEPPUTOPUH H
OIICHUTH TUIOMIAJHYI0 TOPaXKEHHOCTh TEPPUTOPUH
OTIOJI3HEBBIMU MPOIIECCAMHU;

2) mO3BOJNIET MONYYUTh HH(pOpMaIuo 00 00beK-
TaxX (KOJIMYeCTBO, THI 00BEKTOB, MOJIOXKEHHUE OTHOCH-
TEIBHO OMOJ3HEBOTO MACCUBa M T.II.), HAXOASAUIUXCS B
ONaCHOMU 30HE;

3) Ha OCHOBAHMU BBIJICJICHHOH KaTErOPUH OMOJ3HE-
BOT'O MacCHBa MOXXHO NMPUHATH YKOHOMUYECKH IEJIEeCO-
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o0pas3Hoe peleHne 0 HeoOX0IUMOCTH HHKEHEPHOIT 3a-
IIUTHl UM IPUHATH PEUICHHE O MepeHoce 00bEeKTa U3
OITACHOM 30HBI;

4) nmaHHBIE O MEPUOJAX MAacCOBOU aKTHBU3AIMH
OTIOJI3HEBBIX POLIECCOB MO3BOJISIOT IPOBECTH MEPOIIPH-
ATUA HpeBeHTHBHOI\/‘I 3allATBI HACCJICHU A, TTPOKHUBAIOIIIC-
rO B OINOJ3HEONACHOH 30He (HampuMmep, Mpu MPOXOKIe-
HHUM ITyOOKUX IIUKJIOHOB).
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Pexomenoosana k neuamu b.B. Jleéunvim

V.A. Lobkina, E.N. Kazakova, S.P. Zhiruev, N.A. Kazakov

Methods of landslide risk assessment for territory of settlements of Sakhalin Region
(Makarov city, Sakhalin)

The main damage inflicted by landslides on the population and economy of Sakhalin Region is manifested in
infrastructure and buildings damage and destruction and blocking of roads, lines of communications and electric
transmission by landslide deposits. Also some toll landslides have been registered.

High landslide danger requires creating schemes of planning limitation for the territories of settlements of
Sakhalin Region while elaborating victims of the documents for territorial planning (general plans).
The authors suggest the methods of landslide risk assessment for construction of schemes of planning limitation
for the settlement territories. The methods offered are useful for landslide risk assessment of an extended
territory (for example, the territory of a settlement), because they help to visualize information in terms of
landslides location on large-scale maps, to evaluate an area affected by landslide processes, and to obtain
information about objects and buildings (type and quantity of buildings and their location as to the landslide
massif) in a landslide dangerous zone, etc. Also it enables to determine the degree of a landslide danger. In
accordance with the category of the landslide danger, take to steps to against the landslide danger or to move
objects from the dangerous zone. The methods of landslide risk assessment are illustrated by way of example
of the city of Makarov (the eastern coast of Sakhalin Island).

Key words: landslide, landslide danger, scheme of planning limitation, Sakhalin Region.



