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VYmep6, npUIHHAEMBIH OMOI3HAMHU X035HCTBYy CaxamuHCKOM 00:1acTH, BRIpaXKaeTcs B MOBPEXKICHUH U pa3py-
[IEHUY aBTOMOOMIIBHBIX M JKEJIE€3HBIX JOPOT, IMHUN CBS3U U dJIEKTpoIepeaay, 3apajaX TePPUTOPHA HaceeH-
HBIX ITYHKTOB OIIOJI3BHEBBIMHU OTJIOKCHUAMU, pa3pyHICHHUN KUJIbIX JTOMOB 1 XO3SHCTBEHHBIX 00BEKTOB. MIMeroT-
s 4eI0BeUECKHeE JKEepTBEI. BBICOKas OMOI3HEBast OMMACHOCTh TEPPUTOPHUI HACENEHHBIX ITYHKTOB CaxalnHCKON
obnactu pu pazpaboTKe JOKYMEHTOB TEPPUTOPHUAIBHOTO INIAHUPOBAHUS (TeHEepallbHBIC IUIaHBI) TpeOyeT co-
3J1aHUA CXEM IIJIAHUPOBOYHBIX OFpaHquHHﬁ.

B Hacrosmieit paboTe HaMu MpeIaraeTcsl METOAUKA OIIEHKH OTOJI3HEBOW OMACHOCTH JJISl TIOCTPOSHUS CXeM
TIJTAaHUPOBOYHBIX OFpaHI/I‘IeHI/Iﬁ TCPPUTOPHHU HACCIICHHBIX ITYHKTOB. MCTOI[I/IKa IIpUMEHUMA JJI1 OLICHKU OIT0JI3-
HEBOW OMIACHOCTH OOJIBIION TePPUTOPHH (HAIpUMEpP, TEPPUTOPHUS HACEICHHOTO IYHKTA) U MO3BOJISIET BU3ya-
JIN3UPOBaTh HH(bOpMaLIHIO O ITOJIOKCHHH OIIOJIBHCBBIX MAaCCHBOB Ha prHHOMaCLHTaGHI)IX KapTax, OLCHUTDH
IUTOIIAHYIO TOPAKEHHOCTh OMOJI3HEBBIMU MIPOLIECCAMHU, TIONYYHUTh HHPOPMALIHIO 00 00bEKTaX  COOPYKEHH-
sIX (KOJIM9YECTBO, THII, TOJIOKEHNUE OTHOCUTEIHHO OIIOJI3HEBOTO MACCHBA U T.11.), HAXOSAIIUXCS B ONIACHOI 30HE,
1 OIPEACTUTH CTETICHb OIOJI3HEBOH omacHOCTH. Ha 0CHOBaHMH KaTETOPHH OIIOJI3HEBOM OMACHOCTH MO KaXKI[0-
My M3 OIIACHBIX YYacCTKOB BO3MOXXHO HPHHATHE PEIIECHHH IO peanu3aliiy Mep HHKCHEPHON 3aluThl JTHO0
IepeHoce 0OBEKTOB U3 OMACHON 30HBI.

MeTouKa OIIEHKH OTIOJI3HEBOI OIIACHOCTH pacCMOTpPEHa Ha ipuMepe T. Makapos (BocTouHOE obepexne 0. Ca-
XaJInH).

Knroueswie cnosa: OII0JI3€Hb, OITOJI3HEBAS OITACHOCT b, CXEMbI IVIAHUPOBOYHBIX orpannqeﬂm"l, CaxaJuH-

cKasi 00J1aCTh.

BBEJEHHUE

ITnomaaxas nopaxxeHHOCTh Tepputopun CaxainH-
CKOW O0O0JIACTH OMOJ3HEBBIMH MPOIECCAMHU JIOCTHTAET
70 %. Ymep0, IpUUnHIEMbIH OTION3HIMH X03IHCTBY 00-
JaCTH, BEIPAXKAETCS B IIOBPEIKACHUU U Pa3pyIICHUH aB-
TOMOOMIIBHBIX U KEJIE3HBIX JOPOT, JINHUI CBSI3H H dJIeK-
Tpomepenay, 3aBajiaX TEPPUTOPUI HACEICHHBIX TyHKTOB
OIOJI3HEBBIMH OTIOKCHUSAMH, PAa3pYIICHUH KUIBIX J10-
MOB U XO3SHCTBEHHBIX 00bEeKTOB. MIMeroTcs yenoBedec-
KHE JKePTBBL

[IpenmyniecTBEHHO TOPHBINA penbed 00IacTH K-
TyeT HeOoOXOAMMOCTh Pa3MEIIECHUsI HACEICHHBIX MyHK-
TOB, XO3SHCTBEHHBIX M IPOMBIIUIEHHBIX OOBEKTOB,
TPAHCIIOPTHBIX MarucTpalieil U Ipyrux 00bEKTOB UH()-
PacTPyKTyphl B JTHHUIIAX Y3KUX FOPHBIX JOJIMH U Ha I10-
BEPXHOCTH HU3KHX MOPCKUX Teppac MeXIy CKIOHAMHU
MOPCKHX a0pa3nOHHO-ACHYIAIIMOHHBIX TEPPac ¥ MOPEM.

[Inpokoe pa3sBUTHE B T€OJOTHUECKOM pa3pese Ma-
JIOTIPOYHBIX TIIMHUCTHIX TOPHBIX MOPOJ, OJIATONPHSTHEIC
THUAPOTEOJIOTMUECKUE U KIMMAaTHYeCKHe yCIOBUS 00yc-
JIOBJIMBAIOT BBICOKYIO CTEIICHh HHTCHCHUBHOCTH IIPOSIBIIE-
HUS 9K30T€HHBIX T€0JIOTHYECKUX IPOIECCOB (B TOM YHC-
Jie OTMOJI3HEBBIX) B HACEJEHHBIX MyHKTax CaxXaJuHCKOH
obmacTH.

Cxox omnomnsHel 3apukcupoBaH B 36 HACENEHHBIX
myHKTax [5], B ToM yncie B 10 ropoackux u 26 ceabCKux
noceneHusix (puc. 1).

ITo pe3ynbrataM H3y4eHHS apXUBHBIX U MOJEBBIX
CBEICHUH, a TaKKe aHaJIH3a TeoIOTHYeCKUX, reoMopdo-
JOTHYECKUX W THIPOMETEOPOIOTHUECKUX (HaKTOPOB
OTIOJI3HEBBIX MPOLIECCOB (IO3BOJISIOMIUX ONPEESIUTh Be-
POATHOCTH Pa3BUTHUS ONOJ3HEH HA TEPPUTOPHUH, IS KO-
TOPO¥ cBesieHNs O GOPMUPOBAHUH OMOJ3HEH OTCYTCTBY-
I0T) HaMHu OBIJIO YCTAaHOBJIEHO, 4TO Tepputopun 107
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Puc. 1. Kapra-cxema pacnpejieneHus pa3IMuHBIX THIIOB
oToJI3HEH Ha TeppuTopruH ropoaoB CaxaJIMHCKOW 00JacTH.

(81 %) HaceneHHBIX MyHKTOB CaxalMHCKON 00JIaCTH MO-
TYT MOJBEPTHYTHCS BO3ACHCTBHIO OMOI3HEBBIX MPOIIEC-
coB (puc. 1).

CrerneHp OPaXCHHOCTH TEPPUTOPUN OTACIBHBIX
HACEJICHHBIX MyHKTOB CaXalHHCKOH 0OJIACTH OMOJI3HE-
BEIMH TIponeccamu MoxeT mnpeswsimate 30 % (r. He-
BEJIBCK, T. XOJIMCK H JIp.).

[Ipu oleHKE CTENIEHU OMOJI3HEBOW OIMACHOCTH TEp-
PUTOPHIA UCTIOIH30BAITUCH aPXUBHEIC JIaHHBIE 00 OTON3-
HEBBIX KatacTpodax 3a nepuon 1928-2012 rr. u cBene-
HUS O TIEPHOJIaX MAacCCOBOTO (POPMUPOBAHUS OTIOJI3HEH 32
nepuon 1875-2012 rr.

XAPAKTEPUCTHUKA OIIOJI3BHEBOI'O PEXXUMA

Bhicokasi HHTEHCHUBHOCTh MPOSIBICHUS OIOJI3HE-
BBIX IpoueccoB B CaxannHCKoO#H obnacTu o0ycioBiIeHa
COYETaHHEM I€OJIOTHYECKUX, reOMOP(OIOrHUECKUX U
THPOMETEOPOJIOTHYEeCKNX (PAaKTOPOB, CO3AAIOIIUX YCIIO-
BUS JUIS aKTUBHOTO (popmupoBanus B CaxadnmHCKON 00-
JacTH OMOJN3HEH (B TOM 4YHCIe, OMOI3HEH OOJBIINX
00beM0OB). OOBEMBI OJIOKOBBIX OMOI3HEH Ha OOEpeKbe
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3anmBa Tepnenus (MakapoBCKuii pailoH) NMPeBBHIIIAIOT
5000 000 m*, a IybuHa 3axBara MOPOM OIMOJI3HEBBIM
nporeccom — 6onee 100 m [5, 16].

Omnon3HeBbIe Tporecchl B CaxaanHCKOW oOnacTh
pPa3BUBAIOTCS BO BCEM JIMAMa30HE BBICOT: OT YPOBHS
MOPsI 10 BOIOPA3CIIOB.

WnxeHepHO-Te0I0rnuecKre CBOMCTBa TOPHBIX IO-
PO, CllararollliX UCCIEIYEMYIO0 TEPPUTOPUIO, SBIIAIOTCA
OJTHUM U3 OCHOBHBIX (PAKTOPOB Pa3BUTHS OINOI3HEBBIX
npoueccoB. Ha CaxannHe mMpoKoe pa3BUTHE MOTYUUIIH
JIETKO BOBJIEKAE€MbIE B OIIOJI3BHEBOH IPOIIECC TOPHBIC TO-
pOJBI (TaKue KaK apruJUIATHI, aJICBPOJIUTHI, TIECUaHUKH,
CyTiecH U CYIJIMHKH).

Bonbuioe koamuecTBO XUAKUX OCAIKOB TAKXKE CIIO-
CcOOCTBYET Pa3BUTHIO OIMOJ3HEBBIX MPOLECCOB Ha TEPPH-
topuu CaxanuHCKoW obnactu [4]; 3aperucTpupoBaHHbIE
MaKCHUMYMBI JKUJKHX OCaIKOB: 32 HUKIOH — 1277 Mm,
cyTounblil — 230 MM, gacoBoil — > 30 mm. Cpenssist cym-
Ma OCaJKOB 3a TEIUIBIH Mepuox (ampemb—oKTIOph) Ha
Caxamune cocrasisier 300—400 mm Ha ceBepe u 450—
800 MM Ha 10Te, B TOpax KOJUYECTBO OCAKOB YBEIHYH-
BaeTcs ¢ BbicoTOM [8]. OHaKo CIIpPOBOLIMPOBATH AKTUBH-
3aIMI0 OTIOJI3HEH OOWIIBHBIE OCAJKU MOTYT JIUIIb B TOM
CJIydae, €CJIM MacCHBBI TOPHBIX MOPOJ MpeABapUTEIbHO
JOCTaTOYHO YBJIa)KHEHBI.

K akTHBHU3aIuu OMOI3HEBBIX MPOIECCOB CIIOCO0-
Hbl TpuBecTH 3emierpsicenus [11, 16, 18]. IIpu cumnb-
HBIX 3eMIIeTpsceHUAX (0COOCHHO IMOoCje MEepHOJ0B
JUTUTEJIBHOTO YBJIa)XHEHUS FOPHBIX MOPOA) KaK B TOp-
HOM, Tak 1 B mpubpexHoit yactn CaxanuHCKON oOia-
CTU MOTYT (popMHUpOBaTHCA OJIOKOBBIE OMOJI3HU 00Be-
MoM Gonee 1 MiH M>.

VYciioBUs CEIICMOT€HHOM aKTUBHU3ALMK OTOI3HEBBIX
nponeccoB Ha o. CaxanuH He uccienoBaHbl. OmHAKO
aHallu3 UMEIOIUXCA JaHHBIX O XapaKTepe MPOsBICHUS
OTIONI3HEBBIX MPOIECCOB BO BPEMs 3eMJICTPICEHUHN T0-
3BOJISICT YTBEPKIATh, UYTO MpEABAPUTENBHOE (HE MEHee,
4yeM B TeueHHe | ropa) yBlaXHEHHE MOPOJ OTIOI3HEBBIX
MAaCCHBOB SBIIACTCS 005S3aTEIbHBIM YCIOBHEM CECMO-
TeHHOW aKTMBHU3aLMU OIOJI3BHEBBIX IpoueccoB. [Ipumep
MOCJIEAHETO CUIIBHOTO 3emileTpsiceHus Ha o. CaxanuH
(HeBenbckoe 3emnetpsicenne 02.08.2007 1., MmarHuTYyna
6.1 [14]) moaTBepx)aaeT MPUBEIACHHYIO TOYKY 3PECHUS:
3eMJIETPACEHUIO MPEAIIEeCTBOBAI IIUTEIbHBINA UK Ma-
JIOTO YBIQXKHEHUS, U 32 UCKIIOUEHUEM, HECKOJIbKUX Ma-
JIOMOIIHBIX OIUIBIBHH 0O0heMoM Mmernee 50 m?, copBas-
IIUX TTOYBEHHO-PACTUTEIBHBIN CIION TONIIWHOW MEHEee
30 cM, OTIOJ3HEBHIX SBICHUH OTMedeHO He ObuT0. [Ipm
3TOM CIIelyeT Yy4eCTbh, YTO Ha TEPpUTOpHUH I. HeBesbcka
pa3BUBAIOTCA OJIOKOBBIE OION3HU OO0BEMOM Oolee
100 ThIC. M?, TUTOMIA/IHAS TOPAKEHHOCTD TEPPUTOPHU I'O-
poJia OIOJI3BHEBBIMH Tpolieccamu npesbimaeT 50 %.



B 10 3% Bpems, celicMOreHHas akTUBU3aLUs OIOJ3-
HEBBIX IMPOILIECCOB MPOSABISAETCA KaK OTIOKEHHBIH 3¢-
(beKT: BO BpeMsI CHIBHBIX 3€MJICTPSCEHUN IPOUCXOANUT
o0Opa3oBaHue TIIyOOKUX TPEIIUH Ha MOBEPXHOCTH OTION3-
HEBBIX MAaCCUBOB B CKaJbHBIX IOPOAAX, B KOTOPHIC HA
MPOTSKEHUU MOCIEAYIOIINX JIET 3aTeKa0T IIOBEPXHOCT-
HBIE BOJIBI (IIPEUMYIIECTBEHHO, aTMOC(EpPHBIE OCATKH).
JnurensHoe yBlaXXHEHUE MOTEHIUATbHBIX TOBEPXHOC-
Tel CKOJIbKEHHs! OTIOJI3HEH Ha KOHTaKTe MEXy corjac-
HO 3aJICTAIOMIMMH TUIACTaMHU CKaJBHBIX OPOA MIPUBOIHUT
BIIOCIIEACTBUHU K (POPMHUPOBAHUIO B CKaJbHBIX MOPOJAX
OJIOKOBBIX OIOJI3HEH OONBIINX 0OBEMOB.

Takue mpoueccsl HaOmogaloTcs ceifyac B I. He-
BeJbCKke, Tie nocie 3emuerpsicenus 02.08.2007 r. obpa-
30BAJINCH TPEIIMHBI HA TIOBEPXHOCTH OIHOTO M3 OION3-
HEBbIX MAacCCUBOB (TIECUaHUKH, [IEPECIOCHHbIE C aJIeBPO-
JIUTAMH).

Ha 6onpminHCcTBE OMONM3HEONMAaCHBIX yyacTkoB Ca-
XaJIMHCKON 0OJIaCTH OMOJI3HEBHIC CKIIOHBI, KaK IIPaBHIIO,
3aJICPHOBaHbI M TIOKPBITHI TPAaBIHUCTOW (pucC. 2) WiIH
JIPEBECHON pacTUTEIbHOCThIO, OJHAKO JIEC Ha CKIOHAX
HE IPENATCTBYET PAa3BUTHIO OIIOI3HEBBIX IPOIECCOB.

B ronoBom nukie akTuBHOE (HOPMUPOBAHUE OMON3-
HEll uMeeT aBa nmuka [5, 12]: KoHen Mas—Ha4dajao UIOHS U
aBI'YCT—OKTSODB.

[IepBbIii MUK OTION3HEBON aKTUBHOCTH BBI3BAaH aK-
TUBHBIM CHETrOTasHbEeM, KOTOPOE BBI3BIBAE€T pPe3Koe Ha-
CBILICHHE TPYHTOB BIAroi M YacTO MPHBOAUT K Pa3BH-
THIO OTOJI3HEH-CIUIBIBOB (OIUIBIBUH). JI0XKIM B JaHHBIN
MIEPUOA MOTYT CIYXKHUTh TPUTTEPHBIM MEXaHU3MOM JIS
AKTHBH3ALUU OIIONI3HEH.

Jlobxuna, Kazaxosa u op.

Puc. 2. KomiexkTopHbie KOJOAIHI B
. X0JIMCKE, pacloJIOKEeHHbIE Ha
AKTHBHOM OIIOJI3HE BSI3KOILIACTH-
yeckoro TedeHus. IloBepXHOCTH
omon3Hs 3ajgepHoBaHa. 2012 r.
(¢oto Kazakosoit E.H.).

Bropoii nuKk cBs3aH C aKTUBHOW LHUKIOHUYECKOU
NI TENPHOCTHIO, IPUBOIAIICH K BBIMAJCHUIO OOJBIIOTO
KOJIMYECTBA KUIKHX OCAJIKOB.

THUIBI ONOJI3HEM, ®OPMUPYIONINXCS HA
TEPPUTOPHUUN HACEJIEHHBIX IITYHKTOB OBJIACTH

Ha Caxanune I'B. [TonyHUHBIM B 3aBUCUMOCTH OT
TEOJIOTUYECKUX YCIOBUM OblIO BhIeNeHO 40 THUIOB
OTOJ3HEH, XapaKTePHBIX AJISl ONPEEIeHHbIX JIUTOIOTH-
YecKux KomIuiekcos [16, 17].

JI71st O1leHKH OTOJI3HEBOW CUTYallH Ha TEPPUTOPHUH
HaCeJICHHBIX ITYHKTOB M BJIOJIb aBTOMOOHWIIBHBIX, JKeJe3-
HBIX JIOPOT CHEeNHaTUCTaMK J1a00paTopuu JaBUHHBIX U
ceneBbIXx mporeccoB CaxanuHckoro ¢uanana JIBI'U
JABO PAH 06buto BbIieNeHO 4 OCHOBHBIX THIIA OIOJI3HEH
[5, 10, 16]: 6nokoBBIe, BSI3KOMIACTUUECKOTO TEUCHUSI,
OTIOJI3HU-TIOTOKU U OIUIBIBUHBI (CILIBIBEI) (pHcC. 1).

BokoBBIE OMOJ3HHU U OIOJ3HH-00BAJIBI.

A) BbrokoBbIE OMON3HU U OMOJ3HU-O0BAIBI B KO-
PEHHBIX MTOpoax MOIHOCTHI0 0T 8—10 M 10 200 M u 60-
nee u 00beMoM Oostee 5.0 muH M>. JlaHHBIA THI OIOJI3-
HeW moJIy4rs1 HauOoJIblliee pa3BUTHE HA C1ab0 BBHIBET-
PEHHBIX TPENIMHOBATHIX MOPOJIaX, IIyOMHA 3aXBaTa — JI0
MOJICTHJIAIONINX KOPEHHBIX mopoa. Hanbonee nHTEHCHB-
HO pa3BUBAIOTCS HA MOPCKUX MOOEPEKbIX, B CBUTAX C
npeoOialaHieM TIIHHHUCTHIX TOopoJl. B ckanbHBIX TIOpO-
JlaX Y9aCTKH WHTCHCHBHOTO MPOSBIICHUS OTIOJI3HEH MpH-
YpOUYEHBI K aKTUBHBIM TEKTOHUYECKUM HAPYIICHUSM;

b) Bropuunble 010KOBBIE OTIOJI3HH Ha TElax JIPEB-
HUX OIOJI3HEN U OIIOJI3HU-00BAJIBI MOIITHOCTEIO OT 5—10 M
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10 50 m u 6onee, 06bem — Oosee 1.0 Mt M. JIaHHBIH THIT
OTOJI3HEH MOJTy4YHJI HauOOoJbIIee Pa3BUTHE Ha OIIOJI3HE-
BBIX OTJIOKEHUSIX KaK BTOPUYHBIE Omoia3Hu. [1yOuHa 3a-
XBara — TIOBHAJLHO-IENIOBHANbHbIE OTIIOKeHus. Hanbo-
Jiee UHTCHCUBHO Pa3BUBAIOTCS HA MOPCKHX MOOCPEIKBSIX.

OnoJI3HU BA3KOIUIACTHYECKOTO0 TeYeHHUs Pa3BH-
BAIOTCS B IIOKPOBHBIX OTIOKCHHUSX (B CHIIBHO BBIBETPCH-
HBIX [NIMHU3UPOBAHHBIX MOPOJax): MPOTSHKEHHOCTh — OT
JIECATKOB JIO TIEPBBIX COTCH METPOB, 00beM — Ooiee
1.0 mutH M* (0ObEM aKTHBHOTO OIIOJI3HS TEYCHHUS MEWKIY
.. UneuHckuit — benuHckoe Ha mobepexbe TaTapcko-
ro MposuBa oneHuBaercs B 1.5-2.0 MiH M? npu MOIIHO-
ctu a0 16.0 m).

OnoJi3HU-NIOTOKH (TIIeTYEpPOOOpa3HbIC OTOI3HH)
UMEIOT LIMPOKOE pacnpocTpaHeHue Ha o. Caxanus. Hau-
0oyiee MHTEHCHBHO OHU Pa3BHUTHI B cIa0OIHTHHUIIIPO-
BaHHBIX NIECUYaHO-TIIMHHACTHIX MTOPOJax; IIIyOnHa 3axXBara
mopox — 5.0-40.0 m; 06seM — ot 50 10 300 TBIC. M.

Onoi3HH-OMJIBIBHHBI PAa3BUTH B JICIIOBHAIE-
HBIX OTJIOKCHHUSAX — 3TO HEOONbIINE MAJTOMOITHEIE CO-
BPEMEHHBIE OTOJ3HH, PA3BUBAIOTCS B BOJOHACKIIICH-
HBIX CKJIOHOBBIX OTJIOXEHHUAX WM Ha TeJaxX IPEBHHUX
omnon3Hei (puc. 3).

MNEPUOJbI MACCOBOI'O OITIOJI3BHEOBPA3OBAHUS

[Tepuoasr MaccoBO#l aKTUBU3AIMU OMACHBIX JK30-
TeHHBIX T€OJOTHYECKHUX MPOIECCOB, B YHCIO KOTOPHIX
BXOJIAT OIIOJI3BHEBBIE MPOIIECCHI, XOPOILLIO COIIOCTABUMBI C
MEePUOAAMHU YBIIAXXHEHUS TEPPUTOPUU.

B BexoBOM paspese J0CTaTOYHO YETKO MPOCIEkKH-
BaroTcs 5 Gonpmux mukiaoB (19-21 rom) yBnaxHeHUs,
KOTOpBIE B CBOIO OUepeb MOAPA3IEIAIOTCS Ha Mallble
[UKJIBI YBIIAXHEHUS TIEPUOAUYHOCTRIO 5—6 net [5]. [Ipu
9TOM 3HAYUTENbHBIC BapUAIIUU BBINIQJICHUS OCAJKOB OT-
MEYalTCA OT rojia K IOy, OJJHAKO LIUKJIBI ¢ OOIBIIUM KO-
JMYECTBOM OCAJKOB YEPENYIOTCS C HUKIAMU C MaJbiM
KOJTMYECTBOM OCaJIKOB.
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Puc. 3. I[TocneacTBus cxoma Ommois-
HiA-cIUIbiBa B T. HeBeabck, 2010 1.
(¢oto c caiira http://sakhcom.ru/).

Haubonpiiee koauyecTBO NEPUOIOB MacCOBOM
AKTUBHU3AIUH OTOJI3HEN (1T0 UMEIOUIUMCS CBEJICHUSM)
MPUXOJUTCS Ha IUKJI HauOOJBIIEro YyBIaKHEHUS
(1955-1973 r1.) — 9 ciy4aes, B CIIEAYIOIIEM IUKIIE MaJIO-
ro yenaxsenus (1973—-1990 rr.) Takux ciaydaeB Bcero 3.

C nauana XXI Beka 10 2012 . 6bu10 3ahuKCUpOBa-
HO HECKOJIBKO CJIy4aeB MAaCCOBOM aKTHBU3ALNHU OIOJ3-
Hel, Tak, HanpuMmep, B 2002 T. B mepuoj MPOXOXKICHHS
taiipyna “Yaraan”, a taxxke B 2009 u 2010 rr., xorma
cxoJ1 onon3Hel Habmonancs B MakapoBckoMm, Hesebe-
KOM 1 XOJIMCKOM paiioHax CaxaJnHCKOW 00JacTu.

Haunbonpmmii ymep6 omoN3HA NPUIHHSAIOT B IIEPH-
0JIbl MaCCOBOTO (POPMHUPOBAHHUSA, KaK PABUIIO, BEI3bIBAE-
Mble CHJIBHBIMH OCaJIKaMU IIPU BBIXOJE HA TEPPUTOPHUIO
o0JyracTy ITyOOKHX ITUKIIOHOB U Tai(hyHOB.

Hanpumep, B cenTsi6pe 1957 1. KpyImHBIM OIIOI3HEM
Ha 0. MOHEPOH NOJTHOCTHIO YHHYTOXKEH moc. MuHaMe-
Kotos.

MaccoBoe popmupoBanue ononsHeld Ha CaxannHe
oTMmedasiock B 1875, 1928, 1954, 1964, 1970, 1978,
1981, 1992, 1993, 2002, 2003, 2009, 2010 rr. Kaxxasie
10—12 yreT mpoucXoauT MaccoBoe GOPMHUPOBAHUE KaTac-
Tpodudeckux (MPUBOIAIIMX K ymepdbam) oromsHeit [4].

[Tepuoasl MaccoBOTO OIMON3HEOOPA30BaHUS OTME-
YaloTCs CO BTOPOU MOJOBUHBI MIOJIS 10 KOHLA OKTIOps
W, KaK IIPaBUIIO, CBA3AHBI C MPOXOXKJICHUEM TITyOOKHX
LHUKJIOHOB, COPOBOXKIAIOMINXCA BhINaJAeHUEM O00HIIb-
HBIX ocankoB (0omee 50 MM/CyTKHM) npu OONBIION MH-
TEHCHBHOCTH WX BbINajieHus. O0sA3aTeNbHOE YCIOBHE —
NpeABapuTeNbHOE yBIAXXHEHUE I'PYHTOB B OIOJI3HE-
BBIX MacCHBaX.

B aBrycre 1981 1. Bo BpeMst IpOXOKIACHUS Ta(pyHa
“Dumuc” Ha CaxaJauHe OMOJ3HAMHU OBLIO pa3pyLIEHO B
00IIeH CIOKHOCTH HECKOJIBKO THICSY METPOB JOPOKHOTO
TIOJIOTHA, PAa3pyIICHBI TMHUH CBSI3HM M JIEKTpoIepesad Ha
MPOTSHKEHU U HECKOJBKUX KHUJIOMETPOB, MOBPEXKACHO He-
CKOJIBKO JIECSITKOB JKWJIbIX J0MOB. B rr. HeBenbcke, Yrie-
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TOpCKE OMOM3HAMH OBLIO pa3pynieHo 16 10MOB K MOTHO-
710 9 genmoBek. B . HeBenmbcke MakcHMManbHBIH 00BEM
omntoi3Hs pocturan 100 teic. M. OgHOM M3 Hanbosee 1mo-
CTpaJIaBIINX TEPPUTOPUN OKazajcsi MakapoBCKHI palioH.

AxTHBHOE (POPMHUPOBAHUE OTON3HEH 0TMEUAIOCH B
nepuon npoxoxaeHus taipyna “Yaraan” 14—15 wuroms
2002 1.

[Mocnennuii mepuox axkTUBHOTO (HOpMHUPOBAHUS
onoiHel ormevancs B 2009 r. B 10)KHBIX U [[EHTPATh-
HBIX paiioHax 0. CaxaluH B IIEPHUOJIBI BHIAJICHUS CHJIb-
HBIX aTMOC(EPHBIX OCAJIKOB, CBS3aHHBIX C TPOXOXKICHH-
eM Hanx o.CaxaquHOM TIIyOOKHX IMKJIOHOB: 21-24
utonst, 89 urons, 15—17 urons, 20-24 aBrycra. Brimane-
HUE CHJIBHBIX OCAJIKOB IPHUBEIIO K aKTUBHU3AI[UU OIOJI3-
HEBBIX MPOIECCOB, BBHI3BABIIMX MOBPEKICHHE aBTOMO-
OMIBHOU M KeJle3HOU Aopor B MakapoBCKOM paiioHe H
TOBPEXICHHUE KHUIIBIX TOMOB B . Makapose [4].

[Tocne mpoxokaeHust OONMBIINX ITUKJIOHOB, COMPO-
BOXKJAIOIINXCA BBHIMaJICHUEM OOJIBIIOTO KOJMYeCTBa
ocankoB (Hampumep, TaidyH “Pmwumc”, arycr 1981 1),
BCJIEZICTBUE MacCOBOT0 ()OpMHUPOBaHUS OIOJI3HEH Macco-
Boe cesieoOpa3oBaHue moBropsiercs yepes 7—10 net [3].

METOJHUKA

B cB434 ¢ CUIBHOHN OMOJI3HEBOM OMACHOCTHIO HA
TEPPUTOPUU MHOTHX HACEICHHBIX MyHKTOB CaxaauHC-
KO 00/acTH BO3HWKIA HEOOXOIMMOCTh B pa3paboTke
JIOKyMEHTOB TEPPUTOPUATIHHOTO TUIAHUPOBAHUS U CO-
CTaBJICHUs KPYIMHOMACIITAOHBIX KapT IIAHHPOBOYHBIX
OTpaHWYEHUH K TCHIJIAHAM HACEJICHHBIX ITYHKTOB.

[Ipennaraemasi METOJUKA OICHKH OIOJI3HEBOM
OTIACHOCTH ITO3BOJISICT 32 KOPOTKHE CPOKH MPOU3BECTH
aHau3 OOJIBIIION TEPPUTOPHH C MUHHUMAILHBIMU SKOHO-
MHYECKHMH 3aTpaTaMu.

[To oxxumaeMoMy XapakTepy BO3IEHCTBHUS OMOJI3HE-
BBIX MPOIECCOB Ha OOBEKTHI M COOPYKEHHS Ha TEPPHUTO-
UM HaceleHHBIX IyHKTOB CaxaiauHCKOH obmacTtu nado-
paropuei JaBHHHBIX M CENIEBHIX MpoueccoB CaxamuHc-
xoro ¢unuana JIBI'Y JIBO PAH Beineneno 8 xareropuii
OTIONI3HEBOW OmMacHOCTH (Tabi.); KaTeropuu ObLIU CO-
CTaBJICHBI C YUETOM XapakTepa MPOSBICHUS OMOJI3HEBBIX
MPOLIECCOB HA TEPPUTOPHH OOJIACTH.

OneHka BO3ICHCTBUS OMOJI3HEBOTO Mpolecca Ha
00BEKTHI, COOPYKCHHSI I TOPOJICKUE TEPPUTOPHUH TTPOH3-
BOJIMJIACh C YYETOM CKOPOCTH BO3JEHCTBUS, 3aBUCSIIEH
OT CKOPOCTH JIBHXKCHHS OIOJI3HS U MPHUBOASAIICH I100 K
OBICTPOMY pa3pylICHUIO 00BEKTOB H COOPYKEHHH (B Te-
YeHHE HECKOJIbKMX MUHYT), THOO K MEJJICHHBIM (B Teue-
HUE JIECATKOB CYTOK—MecsIeB) nedGopMaiusam oObeKTOB
nu coopyxenuit [20]. YuuTeiBanach miomanas BO3ACH-
CTBHUS OIMOJI3HS Ha TEPPUTOPHIO HACEICHHOTO MYHKTA,
T.€. OI[EHUBAJICSI MAcIITa0 BEPOATHBIX pa3pylIeHUH pH
(hOpMHUPOBAHUH OTIOJI3HS.

Jlobxuna, Kazaxosa u op.

Kareropuu omnonsHeBoil 01acHOCTH BBIIETSUITMCH HA
OCHOBAaHHU XapaKTEPUCTHUK OIMOJI3HEBOTO MaccuBa (THI
OTIOJI3HS 110 MeXaHU3MY (POPMUPOBAHUS, MAKCUMAIbHBIH
00BbeM OIOJN3HSA, IITyOHHA 3aXBaTa MOPOJ, CKOPOCTh CMe-
OICHUS W PEXKHM JBUKCHHS) U OXHIAAECMOTO BO3JICH-
CTBHSI OTIOJNI3HS Ha OOBEKTHI, COOPYXKECHHUS M TOPOJCKHE
TeppUTOpHUH (MTOCIEACTBUS BO3AECHCTBUS, CKOPOCTh U Xa-
pakTep BO3AEHCTBUS, IUIOIIA b BO3ACHCTBHUSA).

W3HavyanpHO BBIABICHHE OIMOJI3BHEBBIX MaCCUBOB Ha
TEPPUTOPUU HACEJIEHHBIX YHKTOB OCYIIECTBIISIOCH MO
nemnGprupoBaHui0 a3po(HOTOCHUMKOB M COOTHOCHIIOCH
C TE€OJIOTHYECKUM CTPOCHHEM TEPPUTOPHH, XapaKTEPHUC-
TUKaMU TPYHTOB U apXUBHBIMH CBEACHUAMU O (POPMUPO-
BaHUU OIOJI3HEH Ha NaHHOW TeppuTopun. KoppekTupos-
Ka BBIJICIICHHBIX OIIOJI3HEBBIX MAaCCHBOB IMPOUCXOAMIIA
MIPU MOJIEBOM 00CIICIOBAaHUH TEPPUTOPUHU: YTOUHSIIACH
MPOTSHKEHHOCTh MacCHBa, €r0 COBPEMEHHOE COCTOsHHE,
OIpezensiach aHTPOIIOTeHHAs Harpy3ka Ha maccus. [la-
Jiee A KaKJI0TO OTOJI3HEBOTO MAacCHBa MPOU3BOAMIICS
pacyeT yCTOWYMBOCTH CKIOHA METOAOM KPYTJIOLMIINHI-
pUYECKOIl MOBEPXHOCTH CKOJIbXKEHUS B MOAU(UKALHNU
K. Tepuaru u ycKOpeHHBIM CIIOCOOOM pacyeTa METOIOM
I'M. IllaxyHsH1a 10 npenesbHOMy cocrosHuto [7, 13].

Merton K. Tepuaru ucnonp3oBaiicst A OAHOPOA-
HBIX MacCCHBOB WJIH NPU OTCYTCTBHUH JaHHBIX 00 yriax
naaenus miactos; metod I M. [IlaxyHsHIa — )11 OMON3-
HEBbIX MAaCCHUBOB, B KOTOPBIX MOBEPXHOCTH CKOJIbKEHUS
MpeAoIpeaesieHa Te0IOTHIECKUM CTPOSHUEM.

Ilo metony K. Tepuaru ctemneHb yCTOWYHUBOCTH
OIIEHUBACTCS [0 BeTUUNHE KOA(PUIIEHTa yCTOHINBOC-
TH, OTIPEJEISIEMOTO MO OTHOIIEHWIO MOMEHTOB yAEPKHU-
BaIOIIMX M CIBUTAIOUIMX CHJI OTHOCHTEJIBHO LIEHTpa
Hanbosiee ONacHON MOBEPXHOCTU CKOJIBKEHUS.

[Ipu ompenenenun kodpdunueHTa ycToHUMBOCTH
OIIOJI3HEBOM MAacCHB, OTPaHUYEHHBIN KPUBOI CKOJIbKEHUS,
pa3OMBaIOT Ha PAJ MPUMEPHO ONWHAKOBBIX MO MIMPUHE
OJIOKOB cepueil BepTHKaNbHBIX ceueHnit. Koadduimenr yc-
TOWYMBOCTH ONpeJessieTcs Mo cienyromiel popmyne:

‘_ D Nitgp, + > CL +> T,
- ST, ; (D

rne N = Qcoso. — HOpMaJlbHas cocTaBisromas 0io-
ka Q, Q — cuna, NpuIOKEHHAS B EHTPE TSHKECTH OJI0-
Ka, paBHas coOCTBeHHOMY Becy Onoka; T = Qsina —
cauratomas cuna; T u T — casuraromue cuisl co-
OTBETCTBEHHO B MAacCCHBHOW M aKTHBHOW 30HAX pac-
4eTHOro 0JI0Ka; ¢ — YroJ BHYTPEHHErO TPEHUS IPYH-
Ta, rpan.; C — yneiapHOE ClelieHne rpyHra, /Mm%, L —
JUIMHA OTpe3Ka AYT'H CKOJIbXKEHHUS B Mpeenax JaHHOrOo
05I0Ka, M; o0 — YroJI HaKJIOHa TTOBEPXHOCTHU CKOJIbKe-
HUs OJI0Ka K TOPU3OHTY.

ITo metony I'M. [llaxyHsiH1Ia KOADPUITUEHT YCTOMN-
YUBOCTH ONPECIIAETCS MO Clieaytomen Gopmyie:
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Tabanna. Kateropuu onoJsizHeBoii onacHoctn B CaxaJnHCKOM o01acTH.

XapakTepUCTHKH OTMOJI3HEBOIO0 MacCHBa

BosaeiicTBre omoa3Hsa Ha 06’LCKTI>I, COOpPYKCHHUA U

Karero- TOPOACKUE TEPPUTOPHH
Yt I'nmy6una| CkopocTh IInomane
P Tun onon3us no Make. Y P EH A
OIMacHOC- 3axBaTa | CMEIIEHUs U . BO3JICHCTBUS
MEXaHH3MY o0BeM, TlocnencTBus Bo3mecTBIS o
™ 3 | mopog, pexum (paspy1ueHuit),
(dhopmupoBaHHS TBIC. M 2
M JIBHOKCHHSI M
¢ PazpymieHne KauTalbHbIX XxKene300e-
TOHHBIX coopyxkeHuil | ypoBHs
Brictpoe Py M Bosnpas
I Bi1okoBbBIE OMOI3HU >300.0 >50.0 3aIIMIIEHHOCTH;
cMelleHue . . > 10000
® pa3pylLlIeHUE JUHEHHBIX COOPYKEHUH
TOI3¢MHOM MPOKJIAJIKH.
e PazpymieHne KamuTalbHbIX XKene300e-
OnoJ3HHU BSI3KO- .
TOHHBIX COOpY)KeHHH | ypoBHS
IUIACTUYECKOTO TEeUCHHUS, MennenHoe Bosnpas
11 >300.0 >15.0 3AIIMIIEHHOCTH;
pa3BUBaloLINECS B CMellleHue . . > 10000
® pa3pylIeHne TNHEHHBIX COOPYKEHHUH
TIOKPOBHBIX OTJIOKCHUSX. .
TOI3EMHOM MPOKJIAKH.
Bsi3ko- e Pa3pymieHne KanmuTaibHBIX Keae300e-
IUIACTHYHOE TOHHBIX COOpYXeHu# | ypoBHs
OrpaHndeHHast
111 OMnoJI3HU-TTOTOKH. >300.0 5.0-40.0 TeueHwe.  3aAIIUIICHHOCTH, 5000—10000
[Tynbcupyro- e paspyleHne THHEHHBIX COOPYKEHHI
IIMA PEKHUM.  [OJ3EMHOM MPOKIIAJIKH.
BropuuHsie 610KOBEIC
OTIOJI3HU HA TeJax JApPeB- e PazpymieHne KauTalbHbIX XKene300e-
HUX onoji3Hel. biiokoBbie TOHHBIX COOpYyXeHui | ypoBHs
I\Y% OMOJI3HU Ha CKJIOHAX 30.0- 15.0- Brictpoe 3aIIII/IIIICHHOE¥I/I' P OrpairicHHas
300.0 50.0 cMelleHue T . 5000-10000
MOPCKHX a0pa3uOHHO- ® pa3pylleHUE JINHEHHBIX COOPYKEHUI
JCHYIAMOHHBIX U MTOI3EMHO MPOKJIAIKH.
AKKYMYJSITUBHBIX TEppac.
BropuyHsie 610KOBEIC e Pa3pymieHne qepeBsiHHBIX U IIUTAKO-
OTOJI3HU Ha Tellax JpeB- 6nounbIx coopyxenuii [l u 111 ypoBHs
HUX OmoN3HeH. biiokoBeie 3alIAIICHHOCTH;
v OIIOJI3HU Ha CKJIOHAaX 10.0-50.0 10.0- beicrpoe ® pa3pyllIeHUe JUHEHHBIX COOPYKEHUH Hebozmas
TN 150 cmemenne  © PUPYH 21X coopy 10005000
MOPCKHUX a0pa3nOHHO- HA3e€MHOW U HA/I36MHOH MPOKJIIaIKH;
ACHYJAIIMOHHBIX U ® MTOBPEKICHUE JKeNe300€TOHHBIX
AKKYMYJSITUBHBIX TE€ppac. COOpYKECHHUH.
e PazpymieHne 1epeBsSHHBIX U [IIaKO-
BrokoBsie onon3au HA .
omounbIx coopyxenuid [1 u 111 ypoBHsS
CKJIIOHaX MOPCKHX .
3alIAIICHHOCTH;
VI aGpasuoHmo- 3.0-10.0 3.0-10.0 buictpoe ® pa3pylIeHne TNHEHHBIX COOPYKEHHUH Hetompmas
JICHYIAI[HOHHBIX 1 ’ ’ ’ ’ CMEILLEHNE p pyHIv . Py 1000-5000
HA3e€MHOW M HAJ36MHON TMPOKITAIKH;
AKKYMYJIATHBHBIX U 6
L]
PEUHBIX TEppac. TOBPEKICHHE JKENE300ETOHHBIX
COOpYKEHHUH.
e Paspymienue coopysxenuit [V ypoBHs
3aLIUIIEHHOCTH;
VI ONOI3HA-OTUTBIBUHBI 0.13.0  103.0 Beictpoe e paspymieHne uiau NOBpEXKACHHUE Aepe- Manas
(CIUTBIBEL). B ’ CMEIIEHNE  BSHHBIX COOPY)KCHUIA; <1000
® MMOBPEXKICHUE IIAaKOOIOYHBIX
COOPYKEHHH.
[ToTrenuuanpHast OMOJI3HEBAst ONIACHOCTh: ONOJI3HEBbIE
Tosepxroctibie onossii MIPOIIECCHl HE MPOSBIICHBI; PH aHTPOIIOTCHHOM BO3JICH
VIII  (omuibIBUHEL). - - - porl P 1P P A
CTBHH (M3MEHEHHUE penbeda, YHHUTOKEHUE PACTHTEILHOTO
Onon3HU-00BaIbL.
MMOKPOBA M T.JI.) BEPOSITHO Pa3BUTHE OIMOJI3HEBHIX MPOIECCOB.
Zi:m [Nt FCL +T. ] COS O, JlaHHBIE METOIBI pacuyeTa HEe YUUTHIBAIOT BIUSHHIE
) ) L. T . . o
i=1 i189; 171 1yn COS(G- _(p) Ha YCTOMYHMBOCTDH CKJIOHOB CYIICCTBYIOLICHU 3aCTPOUKH.
— i i o
K= cos OnHako psix ZONONHEHHUH K popmMyne 1 TT03BOJIseT HOBEI-
1=m .
2.7 T X————— CUTh TOYHOCTh pacueTa Oyaroymaps y4eTy TaKuX mapa-
=R cos(an — @)
o . (2) wmetpoB, Kak Bec 3maHust 1 ap. [7].
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Onurcanye OMOJI3HEBBIX KOMILJIEKCOB TPOU3BOIH-
JIOCh TIO CJIeAyIonieil cxeme:

1. Onpenensanach KaTeropusi OMacHOCTH.

2. YKa3bIBaJICSl TUII OMOJI3HS (KOHCEKBEHTHBIN WM
ACEKBEHTHBIN).

3. U3mepsimace muUpUHA OIOJI3HEONMACHONW 30HBI
(M), JUTMHA OT TTOTHOXUS CKJIOHA (M).

4. Yka3bIBaJauCh NPUUYMHBI BO3MOXHOM aKTUBM3a-
IIUU OTIOJI3HEBOTO Mpoiiecca (€CTeCTBEeHHbIC IPUYMHBI U
AHTPOTIOTEHHOE BO3JEHCTBHUE).

5. PaccuuteiBancs ko3((HUIIMEHT yCTOWYMBOCTHU
CKJIOHA.

6. Onpenensuiach TyOMHa 3axBaTa MOPOA JIMOO
MOIIHOCTH OIOJI3HEBBIX OTIOKEHUH.

7. PaccunThIBanuch BeposSTHBIE 0OBEMBI OITONI3HEH
(cpenHue W MakCHMalbHBIE).

8. VKa3pIBasiachk BEPOSATHOCTH (hOPMHUPOBAHHS Ha
y4acTKe MOBEPXHOCTHBIX OMOJI3HEH-OTUIBIBUH.

9. OnuchIBaNUCh WHAMBUIYAJIbHbIE 0COOCHHOCTH
MMOBEPXHOCTHU OMOJI3HEONACHOTO CKJIOHA (HAJHU4He 3PO-
3HOHHBIX 00031, HATMYNE PACTHTEIBPHOCTH U €€ Xapak-
Tep U Ap.).

[IpennoxxeHHass METOIUMKA OLIEHKH OIOJ3HEBOM
OTIACHOCTH TIO3BOJIACT IPH MOCTPOSHHUH CXEM TIJIAHHU-
POBOUHBIX OTPAaHUYEHUIN K FeHEpaJIbHBIM IIJIaHaM Tep-
PUTOPHUN HACEICHHBIX IMYHKTOB MOJYYUTh JaHHBIE 00
OTIOJI3HEOMAaCHBIX 30HaX Ha TEPPUTOPHUHU HACEJIECHHBIX
MYHKTOB, a Takke 00 OCHOBHBIX XapaKTEpPUCTHKAX
OTIOJI3HEBBIX MPOLECCOB, 3HAHUE KOTOPHIX HEOOXOIHU-
MO JUIS MIPUHATHUS PEIIEHUH O TPOTHUBOOIIOI3HEBOH 3a-
LIUTE.

OIIOJI3BHEBBIE TIPOHECCHI HA TEPPUTOPUH
r. MAKAPOB

Tepputopus . MakapoB pacnojioxkeHa Ha BOCTOY-
HBIX CKJIOHaX MakapoBCKOTO XpeOTa, BXOASIIETO B CHC-
TeMy 3anaaHo-CaxaJluHCKUX TOP.

Bronbs mobepexbs NpoTAruBaeTcss Mopckas Teppa-
ca ¢ BelcoToi ycTyna 10 90 M. 3apocuiuii BTOpUYHBIM
JIECOM YCTYIl MOPCKO# Teppackl kpytoi (30°— 50°), oc-
JIOXKHEH MHOTOYHUCIIEHHBIMU SPO3UOHHBIMH BPE3aMH, a B
HIDKHEH yacTH (BciencTBUe OONbIIOi KpyTU3HBI U pa3-
BUTHUS CKIIOHOBBIX IIPOLIECCOB) MECTAMU OOHaXKEH.

HuzkoropHas mens ¥ MOBEPXHOCTh MPIUICTAIONTIX
K HEW MOPCKHX Teppac pacuwieHeHa p. Makaposa u ce-
TBbIO pyubeB. B nonuue p. MakapoBa HacuUThIBa€TCs He-
CKOJIBKO aJIJTIOBHAJIBHBIX MOPCKHUX Teppac. B mpenenax
TOpPOJICKOI 4epThl IMyOMHA 3PO3HOHHOIO pacuieHEHUs
BOJOTOKaMH gocturaetr 60 M, a ecTecTBEHHas KpPyTU3HA
CKJIOHOB JIOJIUH PEKU U Py4beB MpeBbIIaeT 45°.

B nenom reomopdosorndueckue ycioBHUsl TEPPHUTO-
pru . MakapoB OaronpusTHBI U pa3BUTHS OIIOJI3HE-

Jlobxuna, Kazaxosa u op.

BBIX IIPOIECCOB U (POPMHUPOBAHUS OIOI3HEH 00BEMOM
1o 170 000 m?.

OnoJi3HEeBBIe TPOLECCHl PA3BUBAIOTCA Ha CKJIOHAX
abpa3noHHO-ACHYTAIMOHHBIX MOPCKHX Teppac U II0
O6opraM IonuHBI p. Makapoga.

B omon3HeonacHBIX 30HaX PacIOJIOKEHbI YIIHIIBI
Hab6epexnas, KommyHnuctuueckas, 1-as Peunas, [llax-
Tepckas, CeBepHas, y4aCTKH aBTOMOOMJIBHON U XkKeJe3-
HO nopor, 00bekTl OAO “MaxkapoBckuii xi1e60KkOMOu-
Hat” 1 MakapoBckoro JKKX.

T'eonozuueckoe cmpoenue. B reonornaeckoM cTpo-
€HHUHU UCCIIelyeMOH TepPUTOPUHU IPUHUMAIOT y4acTue 00-
pa3oBaHMsI HEOT€HOBOW M YeTBEPTUYHOU cucteM [1, 2, 6].

HeorenoBas cucTema BKIIOYAaeT MHOIEH-TINOLE-
HOBBIE 00pa30BaHMS XOJIMCKOH, YEXOBCKOH, BEpXHEIYH-
CKOH, Kypacuilckoi M MapysMCKOHl CBMT, CJIO)KEHHBIX
MPENMYIIECTBCHHO aJICBPOIUTAMH, APTHIUINTAMH C TIPO-
c0sAMU necuaHukoB. ToJbKO B pa3pe3e 4eXOBCKOW CBU-
ThI IPe00JIaAal0T BYJIKAHOTEHHbIE OTIIOKEHUS (Ty (B, TY-
(hoOpekuny, TaBOBBIE MOTOKH H T.IL.), @ JJI BEpXHEIyiC-
KOI CBUTHI XapaKTEPHBIM SIBJISIETCA HaJU4HE MPOCIOEB
yIJIed U YIIUCTBHIX aprHJUIUTOB. HTpY3UBHBIE TTOPOJIBI
CpelHero MuolieHa 0OHaXaloTCs Ha 3amajJHoi rpaHule
HCCIeyeMoro paiioHa.

YeTBepTHUHAS CHCTEMA IIPEACTABICHA OTIOKEHHS-
MU Pa3UYHBIX TeHeTHYeCKUX THMOB. CpenHe-BepxHe-
YeTBEPTUUYHBIE MOPCKHE OTIIOXKEHHS Pa3BUTHI (hparMeH-
TapHO, CJIararoT YeXJbl BEBICOKUX MOPCKUX Teppac U CIo-
KEHBl B OCHOBHOM I'paBUHHO-TaJICYHbIM MaTEPHAIOM C
MeCYaHbIM M CyNeCYaHbIM 3allOJHUTENEeM. MOIIHOCTD
oOpazoBanuii ot 2 10 25 M. K oTioxkeHusIM BEpXHEUET-
BEPTUYHOTO-COBPEMEHHOT'O 3BEHBEB OTHOCATCS aJIJIIOBU-
aJIbHBIC U AETIOBHAIBHO-IIPOIOBHANIBEHEIE 00pa30BaHMUS.
ATIOBHATIBFHEIC OTIIOKCHUS PAa3BUTHI B JOIKHE p. Maka-
poBa, TAE ClaraloT MOWMY U aKKYMYJISITHUBHBIC YEXJIbI
HaAIOWMEHHBIX Teppac. [lopoas! pazHOOOpa3HEIE MO CO-
CTaBy: OT CYIJIMHKOB ¥ TJIMH JI0 TPAaBUHHO-TaJICUHUKOB H
BallyHOB. MomHOCTh BapsupyeT ot 0.5 1o 6.0 m. Jlemo-
BHAJIBHO-TIPOJIIOBHANIbHBIE 00pa3oBaHus cHOpMHUPOBa-
HbI TPyHTaM#, 00pa30BaHHBIMH B PE3yJIbTaTe BHIBETPH-
BaHUS U MEPEOTIOKEHUS KOPEHHBIX TIOPOJ HEOTeHA, 3TO
CYIIIMHKH, CYNIECH MEeCYaHHUCThIE, NIJIAaCTUUYHbIE U TBEp-
JIbI€, C BKJIIOYCHUEM IeOHs, MeCKu mbuieBartsie [1, 6].
WX MOLIHOCTB HE MPEBHILIAET NEPBbIE METPHI.

CoBpeMeHHblE MOPCKHE TPAaBUITHO-TaI€YHUKOBBIE
U TIeCUaHble OTJIOXKEHHUS CIIaraloT MOPCKYIO Teppacy BEI-
COTOM 110 5 M | TUIHK. MOIIHOCTh 00pa30BaHMiA HE yCTa-
HOBJICHA.

[Topoas! XapakTepHU3yIOTCSI HU3KUMHU (IIIBTPALIH-
OHHBIMH CBOICTBaMH, XOPOIIEH Pa3MOKaeMOCTBIO U Ha-
OyXaeMOCThI0, HU3KUM CIICTUICHHEM W YIJIOM BHYTpPCH-
HETO TPEHUSI.
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WnxeHepHO-Te00rnuecKre CBOMCTBa TOPHBIX IO-
POJI, CIIaTaroIIHUX UCCIICIYEMYIO TEPPUTOPHIO, SBISIFOTCS
OJHUM U3 OCHOBHBIX (PAKTOPOB Pa3BUTHS OINOI3HEBBIX
MIPOLIECCOB.

Takoe reojormyeckoe CTpoeHUE co3naer Oiaro-
MPUATHBIE YCIOBHS AJISl Pa3BUTHUS ONACHBIX 3K30TEHHBIX
nporeccoB [15], B ToM uncie U ONOI3HEBBIX.

Tuopozeonozuueckue ycnosusa. I'naporeonornyec-
KHE YCIOBUSI TEPPUTOPUU OIPEJCISIIOTCS COCTABOM U
(bUIBTPaLIMOHHBIMU CBOMCTBAMHU FOPHBIX MOPOJ, YCIIO-
BUSIMM 3alleTaHUsl W PaclpOCTPAHEHUS BOJOBMEINA0-
HIMX TOPOJl, KITUMATHICCKUMH (PaKTOpaMH.

[To ycioBusAM 3aneTaHus U XapaKTepy MUPKYISAIHH
B BOJOBMEIIAIONIUX TOPOJIaX B pPailOHE MPEeCTABICHBI
TPYHTOBBIE MOPOBBIE M IJIACTOBO-TIOPOBBIE BOJIBI YET-
BEPTUYHBIX OTIIOKCHUH U TPEIIMHHBIE BOJIBI BOJIOHOCHO-
ro KOMIUIEKCa HEOTCHOBBIX 00pa3oBaHui. BogoHOCHEIE
TOPU30HTHI U KOMILIEKCHI UMEIOT MeXly co00# ruapas-
JMYECKYIO CBS3b.

['pyHTOBBIE U MJIACTOBO-IIOPOBBIE BOJBI YETBEPTHY-
HBIX OTJIOKEHHH 3aieratoT Ha riryonHax ot 0.2 10 2.0 m.
[Iutanue ocymecTBuseTcs 3a cyeT MHOUIBTPALUU, Ha
MOMIMEHHBIX yYacTKax 3a cueT (UIbTPalUU U3 PEK B Ie-
pUOIBI MABOAKOB. Pa3rpy3ka MpoOUCXOIUT IO HUCXOS-
UM poJHUKaM B BomoToku. Koaddumuent dunprpa-
nuu u3mensiercs ot 0.17 o 20.5 m/cyT.

TpemuHHBIE BOIbI BOZOHOCHOTO KOMIUIEKCA Heore-
HOBBIX OTJIOKEHHUH BCKPBIBAIOTCS Ha ITyOHHaX oT 1-2 1o
20-50 M, UX NUTaHUE OCYILIECTBIAETCA 3a CUET aTMOC-
(hepHBIX 0CaIKOB U MEPETOKA U3 CMEKHBIX KOMILJIEKCOB.
[TonzemHble BOABI HanoOpHbIE, KOIGUIUEHTH! PUIbTpa-
MM BOJOBMeEIIAIOmuX mopoj BapeupytoT ot 0.08 no
1.67 m/cyT.

Ceiicmuunocms. CeiICMUIHOCTb palioHa U3bICKa-
Huii, B cootBercTBuH ¢ OCP 97, o xapre A cocraBisieT
8 6annos no mkane MSK64, no kapre B — 9 6amioB u
C — 9 6amnoB (MaxkapoB) mis rpyHTOB Il Kareropun mo
celicMuueckuM cBoiictBam [18, 19].

CeiicMr4ecKkre MpoOIEeCcChl CIOCOOHBI IPUBECTH K
AKTUBU3ALUU OTOJI3HEBBIX MIPOLIECCOB.

Tuopomemeoponozuueckue ycnosusa. Viccnenye-
MBIl paiioH BbLAENsAETCS MO KOJUYECTBY BBINAJAIOUINX
ocankoB cpenu npyrux paiioHoB lOxxnoro CaxanuHa,
4YeM B 3HAUUTEIHHOU CTENICHU W OMpPENENsAeTCsS aKTHB-
HOCTB OIAaCHBIX Iporeccos [8, 12].

B cpennem 3a rog B r. Makapose (1o rujpo-
METEOPOJOTUUECKOW cTaHuK “MakapoB’) BblajgaeT
948 MM ocaakoB [9]. B Teuenue roga ocaaku pacmpe-
JIendroTcs KpallHe HepaBHOMepHo. Hauboinbiiee ux
KOJIMYECTBO MPUXOAUTCA Ha Terblid nepuon (78 %),
IIpUYeM BECHOI U B II€pBOM MOJOBUHE J€Ta 0CAJKOB
BBINIa1a€T 3HAYUTEJIbHO MEHbIE, YeM BO BTOPOM IO-
JIOBUHE JIETa U OCEHbIO, KOTAa HaOMI0AAI0TCs BBIXOBI
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NIyOOKHX LHUKIOHOB M Tail(h)yHOB, MPUHOCIIINX HH-
TEHCUBHBIE JINBHEBBIE JOXK/IU.

3aperucTpupoBaHHbIN CYTOUHBIM MakCUMYyM Ocaj-
KOB cocTaBisieT 230 MM, CyTOYHBIH MAaKCHUMYM OCaJIKOB
1 % oGecneuenHocty — 235 MM.

[Tpu npoxoxaeHnn TaiGyHOB 32 HECKOIBKO THEH
4acTO BBINAAaeT OOJIbIIE MECIYHONH HOPMBI OCAJIKOB.
Tak, cymma ocaakoB 3a mepuon ¢ 1 mo 7 aBrycra
1981 1. (Taiipyns! “Omxun” u “Ouminc”) B Makapose
coctaBuna 215 mm nipu mecsiauHoit HopMe 99 Mmm. Mak-
CHMaJIbHOE KOJMYECTBO OCAJKOB HaOJI0AaeTCsA B CEH-
Tsa0pe (138 Mm).

B MakapoBe cymma XUIKUX OCaJIKOB COCTaBJISET
70 % (669 MM) OT TOIOBOTO KOJUYECTBA, TBEPABIX —
22 % (204 mMm), cmemaHHBIX — okoJI0 8 % (75 Mm) [8].

B uccnenyemom paiioHe cymma 0CaJkoB, P BbI-
MaJleHuHd KOTOPBIX HAaYMHAETCA MAcCoBas aKTUBH3ALUsA
OTIOJI3HEBBIX MPOLIECCOB, cocTaBisAeT Oosee 70 MM/CYT.
(B 3aBHCHMOCTH OT CTEITICHHU MPEANISCTBYIOIIECTO YBIIAXK-
HEHUS TTOPO/J] OTIOJI3HEBBIX MAaCCHBOB).

IIpumep omucaHusi NMOKa3aH Ha ONOJI3HEBOM
maccuBe Ne I-8 (puc. 4).

Kareropus IV.

Onon3HeBOH MacCUB (POPMHUPOBAHUS KOHCEKBCHT-
HBIX OION3HEH. MexaHH3M OIOJI3HEBOTO Ipolecca —
OJIOKOBBIH.

[Mupuna ononzHeonacHo# 30HbI — 410 M, AUHA OT
IMOJIOIIBEI CKJIOHA — 70 M.

CpenHsis KpyTu3Ha ckiioHa — 18°.

AKTHBHU3aIlHS OTIOJ3HS BO3MOXKHA IO €CTECTBCH-
HBIM IIPUYHUHAM U TIPH aHTPOIIOTCHHOM BO3JICHCTBUH.

Kosddurment ycroiansoctu ckinona K — 0.98.

I'myOnna 3axBara mopoj; MOKeT coCcTaBUTh 20 M.

BeposiTHBIE 00BEMBI OIIOI3HEN TITYOOKOTO 3aJI0XKe-
Hus — 10 10 000 m3, makcumanbHble — 10 60 000 M3, Ya-
crora ¢popmupoBanus pa3 B S0—100 ner.

Ha y4actke Taxxke GOpMHUPYIOTCS TOBEPXHOCTHEIC
OTIOJI3HU-OTUIBIBUHBL.

YacTtora (opMHUpPOBAaHUA MOBEPXHOCTHBIX OIOJ3-
HEH-OIUTBIBUH — pa3 B 3—5 J1eT, 00beMBI OTOJI3HEH-0TUTI-
BUH — 10 3000 M.

[ToBepXHOCTh CKJIOHA OCJIO)KHEHA 3PO3MOHHBIMU
Oopoznamu.

[ToBTOPAEMOCTH ONMON3HENH-OIIIBIBUH COCTAaBIISET, B
cpenHeM, 1 pa3 B 3—5 net, OI0KOBBIX omon3Hed — 1 pa3 B
50-100 ner.

3a nepuox ¢ 1946 nmo 2011 rr. Ha Teppuropuu
r. MakapoB ObLJIO 3apeructTpupoBaHo 14 ciyyaeB Macco-
BOTO OIOJI3BHE(POPMHUPOBAHUSL.

Bcero na tepputopun r. Makaposa Bbieneso 11
OTIOJI3HEONACHBIX YYaCTKOB, 17 OIMOJI3HEBBIX MaCcCHUBOB.
[InomagHas nmopakeHHOCTh I. MakapoB OMOJI3HEBBIMH
nporeccamu cocrasiser 15 %.
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o
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[7//] ononsHeBoit Maccus

I HOMep Onosi3HeBOro y4yacTtka
1 HOMep OnoJsisHeBOro Maccmea
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\ yyacToK hopMMpoBaHUSA
CKITOHOBbIX cenew

®asa ononaHeBoro npoLecca
(BNs OMON3Heli-NoTOKOB M OMON3HEN TeUEHMs)

a — aKTuBHasA pasa, c - ctabunbHasa dasa.

Puc. 4. ®parMeHT cXeMBI OTIOJI3HEOACHBIX 30H T. MakapoB (A) u nereHna k ueit (Bb).

BBIBO/1bI

[o pesynsraTaM OICHKH OMOJ3HEBOH CHTYyallMd Ha
TEPPUTOPUU HACEIIEHHBIX MYHKTOB M BJIOJb aBTOMO-
OMITBHBIX, JKEIJIE3HBIX JIOPOT BBIICNICHO 4 THIIA OTIOJI3HEH.

JlaHHBIE THITBI OTIOJ3HEH MO 0)KHIAEMOMY Xapak-
Tepy BO3ACHCTBUS OMOJI3HEBHIX MPOLIECCOB HA 00BEK-
THIl H COOPYKCHUS HAa TEPPUTOPUU HACEICHHBIX ITYHK-
ToB CaxaluHCKOH oOnactu OblIM pa3OUTHI Ha 8 KaTte-
ropuii onacHocTH (Taldll.), KOTOPBIE MOCIYKHJIA OCHO-
BOU JUIsl pa3pabOTKU METOJUKHU MO COCTABICHHIO JO-
KYMEHTOB TEPPHUTOPUAIBHOTO IJIAHHPOBAHHUSI U IIO-
CTPOCHHS CXeM IUIAaHUPOBOYHBIX OIPAaHUYCHHH K TeH-
NJaHaM HAaCeJCHHBIX MYHKTOB (COCTABICHHE KPYITHO-
MacIITA0HBIX KaPTOCXEM OIIOJI3HEBOU OMACHOCTH).

MeToauka OLIEHKH OMOJ3HEBOW OMacHOCTH, pac-
CMOTpEHHas B JaHHOH paboTe, MpUMEHUMA B TE€X CJIyda-
SIX, KOTJIa HEOOXOJMMO TIPOBECTH OIIEHKY OTOJI3HEBOM
ONacHOCTH AJisl OOJIbLION TEePPUTOPHH (HApUMep, Tep-
PUTOPHSI HACEIICHHOTO MTyHKTA), TTOCKOJIBKY:

1) mo3BosIET BH3yalM3HPOBATh HHPOPMAIUIO O
pa3MeIeHUH OTOJI3HEBBIX MAaCCHUBOB Ha TEPPUTOPHUH U
OIICHUTh TUIOMIAJIHYI0 TOPaXEHHOCTh TEPPUTOPHH
OTIOJI3HEBBIMHU MIPOLIECCAMU;

2) MO3BOJISIET MOJYYUTHh HHPOpMAIUIO 00 00BEK-
TaX (KOJIUYECTBO, TUI 0OBEKTOB, MOJIO)KEHUE OTHOCH-
TEIBHO OTIOJI3HEBOTO MAacCHBAa U T.II.), HAXOJAUIUXCS B
OIaCHOM 30HE;

3) Ha OCHOBAHUHU BBIJEJIIEHHOM KaTeTOPUH OMOJ3HE-
BOTO MacCHBa MOXHO IPHHITH SKOHOMHUYECKH IEIIeCO-
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oOpasHoe penieHre 0 He0OXOJUMOCTH WHKCHEPHOH 3a-
IUTHl WU MPUHSITH PELIEHUE O MepeHoce 00BbeKTa U3
OITACHOM 30HBI,

4) naHHBIE O MEPUOJAX MACCOBOM AKTHBU3ALUH
OTIONI3HEBBIX MPOIIECCOB MO3BOJISIIOT IPOBECTH MEPOIIPU-
ATHS PEBEHTHBHOMN 3aIIUTHl HACEJICHUS, IPOKUBAFOIIIC-
TO B OIOJ3HEONACHOH 30HEe (HampuMep, IpHu MPOXOKIe-
HUU TIyOOKHX ITMKJIOHOB).
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Pexomenoosana k neuamu B.B. Jlesunvim

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 victims of the landslides have been registered.

High landslide danger requires creating schemes of planning limitation for the territories of settlements of
Sakhalin Region while elaborating 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 for each area, it becomes possible to take precautionary
measures on the engineering protection 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, Sakhalin Region, scheme of planning limitation.





