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CTpoeHue u knaccudukaums onosrisHeun
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AHHoTanusA. CTpOUTENHCTBO MACIITAOHBIX IPOEKTOB B CIOXKHBIX T€OMOP(HOTIOTHYECKUX YCIOBUSIX
TpeOyeT Bce OOJIBIIEro BHUMAHUS K UCCIIEIOBAHMIO SHIOT€HHBIX MpoueccoB. OnHuMHU U3 Hanbosee
pacnpoCTpaHEHHBIX U OMACHBIX T'€0JIOTMYECKUX ITPOLIECCOB SBIISIOTCS CKIIOHOBBIE ITPOLIECCHI (pa3Bu-
THE OTIOJI3HEW, 00BAJIOB, OBPAroB, j1aBuH). OMOI3HEBBIE POIECCHI CIIOCOOHBI HAHECTH CYIIIECTBEH-
HBIN YPOH XO3SIICTBEHHOH JEATEIbHOCTH YeJIOBEKa. I KaueCTBEHHOW OLICHKU OITOJI3HEBBIX SIBJIC-
HUH, BKJIIOYasi BBIABJICHHE YYaCTKOB C HAHOOJBILEH OMACHOCTHIO M JIMKBUAAIIMIO UX MOCIEICTBHH,
HE00XO0IMMO U3y4yaTh CTPOCHHUE OMOI3HEH 1 MeXaHU3MBbI UX (hOpMUpPOBaHMS. B cTaThe paccMOTpeHbI
MIOHATHE OIOJI3HEBOT'O IPOIECcca, CTPOCHUE OIMOJN3HEH, a TakkKe Mpe/CTaBlIeHbl Hanboee pacipo-
CTpaHEHHbIE BAPHAHTHI KJIacCU(UKAINI TaHHBIX MPOIIECCOB.

Ki1roueBble ¢J10Ba: OIOI3HEBBIN CKJIOH, CTPOCHUC OIIOJI3HA, KJIaCCI/I(I)I/IKaI_[I/DI OITOJI3HEH.

Structure and classification of landslides
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Abstract. The construction of large-scale projects in complex geomorphological conditions requires
special attention to the study of endogenous processes. One of the most common and dangerous ge-
ological processes are slope processes (the development of landslides, landslides, ravines, ava-
lanches). Landslide processes can cause significant damage to human economic activity. For a qual-
itative assessment of landslide phenomena, including the identification of areas with the greatest dan-
ger and the elimination of their consequences, it is necessary to study the structure of landslides and
the mechanisms of their formation. The article discusses the concept of a landslide process, the struc-
ture of landslides, and also presents the most common options for classifying these processes.

Keywords: landslide slope, landslide structure, landslide classification
Beeoenue

OnoJi3HU SABJISAKOTCS OMACHBIM 3K30T€HHBIM IPOIIECCOM, KOTOPBIM HE TOJIBKO
HAaHOCHUT BpE€Jl 3€MEIBHBIM PECYpPCaM M XO3AMCTBEHHOM JIESITEIbHOCTH YEIOBEKA, HO
U MOXET CTaTh PEAIbHOU YIPO30U JJIs KU3HU U 3J0POBbS JIIOAEH, HAXOIALIUXCS T10-
onmmzoctu. [lepeaBmkenre 3HAUUTEIBHBIX MACC MOPOIbI, BEI3BAHHBIX OMOI3HIMHU, MO-
T'YT NPUBOJUTD K TSXKEJIBIM MOCJIEACTBUSAM U MPUOOPETATH XapaKTep CTUXUUHOTO OeI-
CcTBUsA. s JIydllero MoHMMaHus IPOLIECCa U BO3MOKHOCTA COCTABJICHUS IIPOTHO3a
Y TMPENOTBPAIICHUS €TI0 MPOTEKaHHWs, HEOOXOAMMO HMMETh YETKHE MpPEACTaBICHUS
0 CTPOCHHUH U PA3TUYHBIX KJIACCU(DUKAIUAX OIMOI3HEH.
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Ilonsamue onon3znesozo npovecca

Bo3HMKHOBEHHE OIOJI3HEN MPOUCXOAUT BBUAY HAPYLICHUID YCTOWYUBOCTU
CKJIOHA Pa3JIMYHBIMHA IPUPOIHBIMHU IIPOLIECCAMHU WIM AHTPOIIOTEHHOM €S TENBHOCTBIO.
IIpnunHOM pa3BUTHS ONOJI3HEBBIX MPOLECCOB SBISETCA MPEOAOJECHUE KPUTUIECKOTIO
3HAYEHUsI MAcChl KaKOro-Iu00 cJIosl MOpoAbl B Ipejeiax CKiIoHa. Macca mopoasl Mo-
KET ObITh YBEJIMUEHA [TOCPEICTBOM BOJOHACHIILEHUS (HAIPUMED, B MABOJOK) WJIH aH-
TPOIOT€HHOW JEATEIbHOCTHIO (pa3MEIIeHUE TBEPIBIX OBITOBBIX OTXOJO0B, KallUTaJlb-
HO€ CTPOUTEIBLCTBO HA OMACHBIX CKJIIOHAX U T.[.). Takke BO3MOXXHO OcadJieHne Ipoy-
HOCTH CKJIOHA ITOCPEJICTBOM Pa3BUTHS OOKOBOI 3p031H, BEIMBIBAHUS WM BHIBETPUBA-
HHUS, a TAKKE CEMCMUYECKOW aKTUBHOCTH [1].

Onon3eHp — 3TO CMENIEHNE CKOJIB3SAIIHAM JIBUKEHUEM YaCTH TOPHBIX ITOPOJ BHU3
I10 CKJIOHY, B OOJIbILIEH CTENEHH, 0€3 MOTEPH KOHTAKTa MEXAY B3aUMOJIEHCTBY FOILIUMHU
B JIJaHHBI MOMEHT NOpoaaMH [2].

Ornon3HeBbIE TPOLECCH! IIPH NEPEIBKEHUN 3HAYUTEIIBHOW MACChI ITOPOJBI MO-
I'yT NPEACTABISTH OOJBIIYIO ONMACHOCTh U CTAHOBUTHCS HACTOSLIUM CTUXUIHBIM O/
ctBrueM. OHM MOTYT CTaTh IPUYMHON HE TOJBKO Pa3pyLICHUs OTACIBHBIX TEXHOTEH-
HBIX U IPUPOJHBIX OOBEKTOB, HO M LEJIbIX HACEJICHHBIX TYHKTOB, MOTYT ITOBPEXAATh
KOMMYHMKAIIMOHHBIE COOPYKEHUS: TPAHCIIOPTHBIE IyTH, JUHUHU DJIEKTpOIiepenad,
TpyOONpPOBOABI, TYHHEIH, aKBEAYKH, CO3[1aI0T OIMACHOCTh MPH pa3pabOTKe Kapbepos,
AKCIUTyaTaluy 1aMO, MJIOTUH U JPYTUX UHKEHEPHBIX OOBEKTOB.

Cmpoenue ononsueii

Jliist Gorree 4eTKOTo MOHMMAaHUS MPOIEcca OMOI3HE00pa30BaHusl, HY>KHO OIpeie-
JIMTh TIOHATHE «CKJIOH». CKIIOHOM Ha3bIBACTCSl HAKIIOHHBIA YYACTOK IIOBEPXHOCTH JIH-
Tochepbl, GOPMUPYIOIIMICS IO ACHCTBHEM pelibedooOpa3yromux mporeccos [3].
Cxion cocrout u3 OpoBku ckioHa (B), cob6ctBenno ckinona (BC), momomiBel
ckiioHa(C) u ero noanoxus (CD) (puc. 1) [3, 4].

Puc. 1. Cxema 351eMeHTOB TPODHIIS MPOCTOTO CKIIOHA

Onon3Hu SBISIOTCS YK30T€HHBIMH I'€0JOTMUYECKUMHU nponeccamu. Onoi3HeBbli
MPOLIECC MOXKET MPOTEKATh OJJHOKPATHO WJIU MPOUCXOAUTH HEOAHOKpAaTHO. B onomn3ue
OOBIYHO Pa3IUYAIOT: TEJIO OTOJI3HS, MTOBEPXHOCTh CKOJBKEHUS, THUIOBOM OB, HAJO-
NOJI3HEBBIN ycTy (puc. 2) [2].

55



Puc 2. Cxema cTpoeHuUs ONOI3HS

1 — KOpeHHbIE TOPO/IbI HEHAPYIIEHHOTO CKJIOHA, 2 — IOBEPXHOCTh CKOJIbKEHUS, 3 — ThI-
JIOBOM TIOB, 4 —HAJOIOJI3HEBBINA YCTYT, 5 — OMON3HEBBIC TeNa, 6 — Oyrop mydeHus, 7 —
IIEPBOHAYAIHOE TI0JIOKEHUE CKIIOHA, 8 — peKa.

B03M0KHOCTB pa3BUTHS OMOJI3HEBOTO Mpoliecca 00yCIOBIEHA TEM, YTO TPYHTO-
BbII MacCHB, IPU COYETAHUU PA3IUYHBIX (PAaKTOPOB, MOKET BBINTH U3 COCTOSIHUS PaB-
HOBECHs. Y CTOMYMBOCTh CKJIOHA SIBJISICTCSI OJJHOW U3 €r0 OCHOBHBIX N'€OTEXHUYECKHUX
xapaktepucTuk [3]. Ecinu ckioH ycTOHYMB, TO 3TO 03HAYAET, YTO OH CIIOCOOEH Ha Mpo-
TSOKEHUM IJTMTEIbHOIO0 BPEMEHU COXPaHATh CBOUM Mpoduiib, BUI U cTpoeHue. UToObl
MMPOBECTH OLIEHKY YCTOMYMBOCTH, CKJIOHBI MOXHO IMOJICJIUTh HA CIAEAYIOUINE TPYNIIbL:
CKJIOHBI OOpYILIEHHMS], CKJIOHBI CHOCA, CKJIOHbI HAKOIUICHHS] M CKJIOHBI MOAMBIBA [5].
@akTop YCTOMYMBOCTU CKJIOHA HIMPOKO MCHOJB3YETCS B HEKOTOPBIX Kiaccu(uKa-
LUSAX, KOTOpbIE OYyT paCCMOTPEHBI Jajee.

Knaccugpuxkayuu ononzneii

Ornon3Hu UMEIOT 0COOEHHOCTH ObITh KpaliHe pa3Ho0Opa3HbIMU. CHcTeMaTHU3anus
1 KiaccupuKanus xapakrepa JUHAMHUKUA CKJIOHOBBIX IMPOIIECCOB BO3MOXKHA TOJBKO
B mIpejenax oOliei 30Hbl MOHMTOPUHTA, TaK KaK B Pa3HbIX YCJIOBHSIX JaHHBIE MPO-
IIECCHI OTIIMYAIOTCS OOJBIITUM HAOOPOM (PUBHKO-TEOIOTHUECKIX CBOUCTB [6]. YUUTHI-
Bas 3TOT ()aKT, B PA3TMIHBIX HCTOYHUKAX MOXXHO HANTH MHOKECTBO KJIaCCH(PUKAIIHIA
JTAHHBIX TEOJIOTUYECKUX TEJ, KOTOPHIE MPEJIaratoTcs C y4eToM KaKoW-T1ub0 XapakTe-
puctuku. Crenyromue kiaccuuKauy NpeacTaBiIsioT HAMOOIbIINNA HHTEPEC.

B nepByro ouepenb ciaeAyeT BBIAEIUTH OMOJ3HU MEPBOrO U BTOPOTO MOPSIKA.
Onon3Hu nepBoro nopsiaka (GopMUPYIOTCS HAa CKIIOHAX, paHEe HE MOABEPKEHHBIX
OIOJI3HEBOM AKTUBHOCTH. J[JIs1 OMOJI3HEN K€ BTOPOrO MOPSJIKA XAPAKTEPHO, TO, YTO
OHM BO3HUKAIOT B 30HE yke 00pa3oBaBIIUXCs onoi3Hei [7]. Takxke ornona3HeBbie Mpo-
1IeCChl UMEIOT CBOM 3aKOHOMEPHOCTH Pa3BUTHUS BO BpeMeHU. Mcxosa u3 3Tux ocoOeH-
HOCTEH, ObUIa mpensiokeHa KiaccupuKalus OIMOJ3HEH Mo BO3pacTy, U3 KOTOPO
MOXHO CJIeJIaTh BBIBOJ, YTO ISl MOJIOJBIX U APEBHUX OIOJI3HEHW XapaKTEepeH pa3HbIil
0a3uc onon3anus. BeienstoT onoi3Hu COBPEMEHHBIE U IpeBHHUE [§].

CoBpeMeHHBIE OMNON3HU, OTBEYAIOIIME TEKYIIEMY TIOJIOKEHHI0 0a3mca 3pOo3uH
U YpOBHS abpa3uu, M0 COCTOSHUIO PAaBHOBECHS MACC TOPHBIX MOPOJ, TOAPA3IEISIOTCS
Ha:

— IBUKYIIKECS (aKTUBHBIE), TJ€ MTPOLIECC PABHOBECHSI IIPOIOJKAETCS;
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— MPUOCTAHOBUBIINECS (BPEMEHHO CTAOMIU3UPOBABIINECS ), T/I€ JEHCTBUE CUJTBI,
BBI3BIBAIOIIEH HAPYIIIEHUE PABHOBECHS, BDEMEHHO YPABHOBEIICHO (PaKTOpaMU yCTOM-
YUBOCTHU;

— OCTaHOBUBIIIHECH (CTAOMIU3UPOBABIINECS ), T/I€ CUJIbI, HAPYIIAIOIIUE PABHOBE-
Cue, BPEMEHHO YCTPaHUIIUCH;

— 3aKOHYMBIIMECS (TIOJHOCThIO CTAOMIM3UPOBABIIMECS), TJI€ MCUEPIAHO JEii-
CTBUE CHJIbI, BBI3BIBAIOIIEH HAPYIIIEHUE PABHOBECHSI.

JIpeBHUE OMONI3HU, HE OTBEUAIOIIUE COBPEMEHHOMY IMOJIOKEHHIO 0a3uca 3po3uun
1 YPOBHIO a0pa3u, 10 COCTOSIHUIO PABHOBECHSI MAacC TOPHBIX MOPOJ, IENISATCS Ha:

— OTKPBITHIE, T]I€ OMOJI3HEBOE TEJIO BHIXOJUT HA MOBEPXHOCTD;

— norpedGeHHbIE, IJIe OMOI3HEBOE TEJIO0 MEPEKPHITO MO3THEUIIINMU OTI0KEHUSIMH.

Crnenyromuii BapuaHT KiIacCU(pUKAIMUA OTMOJI3HEH — pa3/iesieHUE MO XapaKTepy
NBIKEHUS. BBIIENSIOT JENsNCUBHBIE UM JIETPY3UBHBIE OMOJ3HU. [lensincuBHBIC
OTIOJI3HU XapaKTepU3ylTCsl TeM, YTO UX 00pa3oBaHUE MPOUCXOIUT HA CPABHUTEIHHO
POBHOI MOBEPXHOCTH, MMyTEM CKOJIbKEHHUSI MAaCChl TOPOJ TIOJT IEUCTBUEM CBOETO Beca,
IIpU 3TOM 0a3uC OIMOI3aHMs HAXOAUTCS Ha YPOBHE MOJOIIBHI WIH BhIlIe Hee. UTo Ka-
caercs JETPY3UBHBIX OMOJI3HEH, TO 3/1€Ch OCHOBHBIM OTJIWYUEM SIBISIETCS BO3MOXK-
HOCThH 00pa3zoBaHus 0ojiee KPYIHBIX OMOJI3HEBBIX TEJ, BO3HUKAIOIIUX, KaK IPaBUio, B
BEpXHEN YacTH CKJIOHA, C paclojiaraloiumMcsi 0a3ucoM OIOJI3aHUsI HHXKE YPOBHS Jie-
KaluX BIEpEIU IMOPOJI, BHITAIIKUBAIONIUXCS MpU omnoi3anuu. HuxHsg dacth Tena
OMOJI3HA, IPU 3TOM, paspymaercs [9].

[Ipu BhIAETIEHUN TUIIOB OIOJ3HEH, OTHUM U3 OCHOBHBIX KPUTEPHUEB SIBIISICTCS
croco0 MpoUCXO0XkAeHUS (Te€HE3UC), KOTOPBhI 00YyCIaBIMBAETCS COBOKYIMHOCTHIO

nponccCoB U (1)aKTOpOB, OJWH HJIM HCCKOJIbKO M3 KOTOPbIX ABJIACTCA BCAYIIHUM
(ta6m. 1) [10].

Tabnuya 1
['eneTnyeckas knaccuukaiusi CKIOHOB
Takconomuueckue .
Kpurepwuii BolieneHUA Conepxxanue
€ AMHUIIBI
Tun Benymmii ¢akrop oOpazo- | CelicMOTeHHbIE, TUAPOTCH-
BaHUSA HbIE, KIMMATOTE€HHBIE, THU/I-
POTEOJIOTeHHbIE, TOJIUTEH-
HBIC
Pon JIntonornueckue ceorcTBa | B nucuem mene u mepre-
nopon JISIX; I€BOHCKUX U3BECTHSI-
Kax C MPOCJIOSMH TJIMH; Ta-
JICOTEHOBBIX TJIMHAX; YET-
BEPTUYHBIX CYTTIMHKAX
U T.JI.
Bun Mopdonoruueckue ueptel | LlupkoBunnsie, GppoHTaTb-
HBIE, TJIETYEPOBUIHBIC
U T.JI.
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CxonctBO (hakTOpOB 00pa30oBaHUS OIOJI3HEH JaeT OCHOBAHUE MJIS BBIJACICHUS
CIEAYIOIIMX OCHOBHBIX T'€HETHUECKUX THIOB OMOJ3HEH: CeiCMOTeHHbIE, THAPOTreH-
HbIE, KIIMMATOTE€HHBIE, TUAPOTEOJION€HHBIE U MTOJIUT€HHBIE.

Bo MHOrHx paboTax MOKHO HaTH U JPYTUE TUIIBI OMOJI3HEHN C YUETOM Pa3IuYHbIX
xapakrepucTuk. Hapumep, B padote [11] aBTOpbI Ipeasioxkmin KiacCupUKaIio, B KO-
TOPOU BBIJICIWIN CIICTYIOIIUE TUIIBI OMOI3HEN: OMOJI3HU BbIIABIMBAHUS, CKOJIbKEHUS,
MpOCEe/IaHusl, BBIILIBIBAHUS, pa3kIbkeHus U TeueHus. Jlanee B [12] Oblia npejioxkeHa
KJIaccu(PUKalMs, KOTopasi UMeeT HEKOTOPbIE OTJIMUMSA OT Ipenbiayeid. B HoBoM kiac-
cu(UKaIMU BBIIEIISIOTCS OMOJI3HU CIBUTA (BBIIABIMBAHUS ), CKOJIBKEHUS, IPOCEIaHus,
BBITUJIBIBAHUS, OTIOJI3BHU-TIOTOKHU (TE€UYEHHUS1) U OMOJI3HU pa3kukeHus. B padote [13] BbI-
JIeJIeHbI OTOJI3HU BBIAABIMBAHUA (JIE€TPY3UBHBIC), COCKANIb3bIBaHUS (KOHCEKBEHTHBIE),
cybdo31OHHbIE, BHITUIBIBAHUS, MTOTOKU U CIUTBIBBI, pa3kimkeHUsl. OMOI3HU CKOJIbKE-
HUsI, TCUCHMS M BbIIaBIMBaHMs ObLIu onucanbl B [14]. B padote [15] aBTop npenaraet
CIEAYIONTYI0 KJIaCCU(MUKAIIUIO: OTIOJI3HU CABUTA (CKOIBXKEHUS OJIOKOBBIE, «COOCTBEHHO
OTIOJI3HW» ), BbIIABIUBAHUS (pa3aaBiIuBaHus), THIPOIUHAMUYECKOTO pa3pyLieHus (BbI-
IUTBIBAHUS ), BA3KOIUIACTUUECKHUE (BA3KOIIACTUYECKOIO TE€UEHHUsI, KOHCUCTEHTHBIE, TPsi-
3€BbI€), BHE3AMHOTO pazKuxkeHus. ONOJI3HU COCKANIb3bIBaAHUS, CIIOI3aHNUs, CPE3AIOIINE,
BBIIABIIMBAaHUS (OJIECCKOTO THIA), BBHIILIBIBAHUA, OJIOKOBBIC, Cy(do3roHHbIE, TTpoca-
JIOYHBIC, TTIOTOKH (TEYESHHMS, OTIOJI3aHMS), HOPBEKCKOTO THIA OBLIN BHISBICHBI B [16].
ABTOpOM paboThI [17] BBIACICHBI CICTYIOIINE BUIBI ONIOJI3HEH: OMOI3HHA CKOJIbKEHHS,
BBIJJABJIMBAHUSI, MPOCENAHMS, BBIILIbIBAaHUSA (CyP(DO3HOHHBIE), MPOCENaHUs], TEUCHUS,
ocefaHus, U pazxmwkeHusa. Padora [18] comepkuT onmucaHue TpeX TUIIOB OIMOJI3HEH —
ACEKBEHTHBIX, NHCEKBEHTHBIX U KOHCEKBEHTHBIX. B HOPMATUBHBIX JOKYMEHTAX TAKKeE
MOXHO HalTH HEeKoTOopble Kiaccudukauuu: Hanpumep, B CII 11-105-97 BeiaensatoTcs
OTOJI3HH CABUTA (CKOJIbKEHUS ), BbIIABIIMBAHHUS, BI3KOIIACTUUECKUE, TUAPOIUHAMUYE-
CKOI'0 pa3pylIeHHs U BHE3AIMHOTO pazxuxeHus [19].

J1J1st 9BOJIONMHU OTOJI3HEBOTO MpoIecca HEOOXOAUMBI (PaKTOPHl U TIPUUUHBI €TO
pa3BuTuda. B manHoM cilyyae mpUYMHOU SIBJISIETCS TPOTEKAHUE APYroro Impoiecca Bo
BHEIIIHEH cpelie WM BO BHYTpeHHEH (B nuTocdepe). Yamie Bcero CymecTByeT He-
CKOJIbKO TaKWX MPUYUH U (DAKTOPOB Pa3BUTUSA KAXKIOTO OTAEIBbHOTO mporecca [20].
[TprunHBI OMOJI3HEBOTO MPOIlIecCa MOKHO Pa3eluTh Ha TPU Ipynmsl [21].

1. VI3amenenue BBICOTHI M (DOPMBI CKIIOHA. B 3Ty rpymimy BXOIUT cpe3aHue CKIOHA
ITOCPEICTBOM MPUPOJHON WM aHTPOIOT€HHOM AEATEbHOCTH. B KauecTBe mpUpOIHON
JESATEIbHOCTH BBICTYIIAET 3PO3HsI CKIIOHA MOCTOSIHHBIMU WJIM BPEMEHHBIMHU BOAOTOKAMHU,
aOpa3MBHBIM BO3JICHCTBUEM BOJIOXPAHWIUI U Mopel. JIJI1 aHTPOIIOTeHHOM JIes TeIhHO-
CTH XapaKTepPEH UCKYCCTBEHHBIN Cpe3 CKIIOHA JIsl HHKEHEPHO-XO035MCTBEHHBIX HYK]I.

2. 3meHeHHe CTpOEHMs, COCTOSIHUAS U CBOWCTB I'PYHTOB, U3 KOTOPBIX COCTOMT
CkJIOH. B maHHYyI0 rpyriny oObeIUHEHBI MPOIIECCH, U3MEHSIONINE CBOMCTBA TPYHTOB
(puznueckue, XuMHIECKHE, MEXaHUUECKHE). B uacTHOCTH, hU3HUECKOe K XMMHYECKOE
BBIBETPUBAHUE, BO3/ICHCTBIE aTMOC(HEPHBIX OCAIKOB U MOJ3EMHBIX BOJI, U3MEHSIOIIEE
BJIQXXHOCTh TPYHTOB, a TaKkke Cy()PO3nOHHBIN U KAPCTOBBIHN MPOIIECCHI.

3. JlononuurenbHas Harpy3ka Ha ckJIoH. K Hell oTHOCSITCSI ceicMUuYecKue Tuapo-
CTaTUYECKUE, TUAPOJIUHAMUYECKHE, a TAKKE AHTPOINIOT€HHOE CTAaTUYECKOE WIIA JUHA-
MHUYECKOE BO3/ICHCTBHUSI.
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Ornon3HeBbIe MPOIECCHl MPOTEKAIOT MO BO3AEHCTBUEM MHOXKECTBa (haKTOPOB.
dakTOp OMOI3HEBOTO MPOIEcca — 0OCTOSATENHCTBO, KOTOPOE BIUSIET HA YCTOMYUBOCTD
CKJIOHOB U, CJI€JOBATEIbHO, MOXET CIOCOOCTBOBATH BO3HUKHOBEHHIO WUJIU MOBTOP-
HOMY CMEIIECHUIO OMOJ3H. PaKTOPhI OMOJA3HE00pa30BaHUs MOKHO Pa3/eIUTh Ha JIBE
pa3lIMyuHbIE TPYMMbL: TPyNIy (AKTOPOB, KOTOpask 00bEAUHSAET YCI0BUS OMOI3HE00pa-
30BaHUs (CPENIHIO BEIWYUHY KO3 (UIIMEHTa YCTOWYMBOCTH) U rpynny (HakTtopos,
KOTOpasi 00bEIUHSIET MPOLIECCHI, U3MEHSAIONIUE BEeTUUUHY KO3 PUIMeHTa ycTonunBo-
ctu (Tabdn 2) [22].

Tabnuya 2
dakTOpHI OITOI3HEOOPA30BAHUS

['pynma ¢gakTopoB 1mo mporeccam, H3MEHSIONTUM BETHUNHY
Kod((UIMEeHTa YCTOWYNBOCTH

['pymnma ¢akTopoB 1Mo ycio-
BHSIM OIOJI3HEOOpa30BaHUs

(cpennss BenmuunHa K03(h-
¢uLmeHTa yCTOMYMBOCTH)

Ilooepynna ¢paxmopos, uz-
MEHAIOWUX COCMAg, cmpoe-
HUe U C8OLCMEA 20PHBIX NO-
POO, cla2auux CKIoH u
BIUAIOWUX HA UX YCINOUYU-
80CNb

Ilooepynna ¢paxmopos, uz-
MEHAIOUWUX HANPANHCEHHOE
COCMOSIHUE MACCUBA 20PHBIX
nopoo CKIOHA

penbed MECTHOCTH

IMPOLCCChI BLIBETPUBAHUSA

MPOLIECCHI 3PO3UU U abpa-
3UH

KJIMMAaTUYeCKe 0COOEHHO-
CTH pailloHa

MPOIIECCHI BBIIICITAYNBAHUS
u cyhdozun

W3MEHEHHEe 0asnca dpPo3un

reoJIorn4eCKOC CTPpOCHUC
CKJIOHOB M OTKOCOB

IIPOLIECCHI IPOMEP3aHUS U
OTTauBaHUs TPYHTOB

W3MEHEHUE YPOBHS TPYHTO-
BBIX BOJI

ruApOrcOJIOIrnICCKUC yCII0-
BHA

MPOLECCHI JUTUTEIIBHOM IO
3y4ECTH TPYHTOB

CENCMUYECKOE BO3IENCTBUE

TUAPOJIOTUYECKUM PEKUM
BOJIOEMOB U PeK it Oepe-
TOBBIX OIOJI3HEBBIX y4yacT-
KOB

0coOeHHOCTH (hU3HKO-MeXa-
HUYECKUX CBOWCTB FOPHBIX
HOPOJL

COBPEMEHHBIE U HOBEHUIILINE
TEKTOHHYECKHE IBMIKCHUS U
celiCMMYECKHUE SIBICHUS

pPa3BUTHE COMYTCTBYOLINUX
9K30T€HHBIX T€OJIOTHYECKUX
MPOLECCOB U BJICHUM

HWHXXCHCPHAA ACATCIbHOCTD
YCJIOBCKA

YBII&XKHEHHUE IPYHTOB J10XK-
NEBBIMH, TAJIBIMH, MOJ13EM-
HBIMU U XO351MCTBEHHBIMU
BOJIaMH

TEXHOICHHOE BO3JICHCTBHE,
CBSI3AHHOE C MOJPE3KOH,
MIPUTPY3KOU U U3MEHEHUEM
npouIst CKIIOHA

AKKYMYJISIIIHSI aJUTFOBAATTh-
HBIX U JIE€TIOBHAILHBIX OT-

JIO’KEHUM, IPUTPY3KaA CKIIO-
HOB OOBaJILHBIMH MacCaMu

Hcxomst U3 3TOT0, OMOJI3HEBOW MpoIiecc GOPMUPYETCS B TEOJOTHICCKOM Cpe/Ie,
MOJITOTABIMBACTCS TPYIIION (PAKTOPOB M MPOUCKOIUT MO JISHCTBHEM CHIIBI TSKECTH.
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B xauecTBe mpu3HAKOB, UACHTUDUIIMPYIONIUX MPOSBICHUS OMOJI3HEBOTO Mpoliecca
Hau0oJiee YacTO MCHOJB3YIOTCS CIEAYIOUINUE: OMOJI3HEBbIC TPEIIUHBI U IUPKHU; TJI0C-
KOCTHU CPbIBa; 00pa3yIOIIHeCs Bajibl Y OJIHOKHUS CKIIOHA; OTIOJI3HEBBIE YCTYIIbI; HECOB-
MaJIcHUE TOJIOKEHHUS TJIACTOB B pa3pe3e CKIOHOB; HAWMYMe OOJBIIOr0 Yucia BOJIO-
MPOSIBJICHUI Ha CKJIOHAX; Hallnuue AedopMalnii B COOPYKEHUSIX, HAXOSAIIUXCS B 00-
JACTU BIIMSHUS OTMOJI3HEBOTO Mpolecca. [JJaHHble MPU3HAKKM UMEIOT Pa3HbId YPOBEHB
BBIPAQ)KEHHOCTHU. DTO 3aBUCUT OT CTEIIEHH AKTUBHOCTH OMOJI3HS, CTAJIUU €0 Pa3BUTHUS
u Bo3pacra [4, 23].

3axknrouenue

B pesynbrate nccienoBaHus, ¢ TOMOIIBIO aHAIA3A JTUTEPATYPHBIX UCTOUYHHUKOB,
OBLJIO TAaHO OIpEeIeNICHNE TEPMHUHA «OTOJI3CHBY, & TAKXKE PACCMOTPENH CTPOCHHE TPO-
CTOT'O Y OIMOJI3HEBOI'O CKJIOHOB. Jlanee ObLI0 MOAYEPKHYTO, UTO (PaKTOP YCTOMUYHUBOCTH
CKJIOHA MTUPOKO MCTONB3YETCS B PA3IUYHBIX KIIACCHU(PUKAIMAX OIMOI3HEBBIX MPOIIEC-
COB, TaK KaK SIBIISICTCS OJJHUM W3 OCHOBHBIX T€OTEXHHUYECKUX XapaKTEPUCTUK H3ydae-
MOTO IIpoLecca.

Onoy3HN OTVIMYAIOTCS 3HAYUTEILHBIM pa3HOOOpa3ueM. ABTOPBI MHOTHX UCCIIE-
JOBaHUH MpeAJIaraloT pa3InyHbIe KiacCu(Kanuy, OCHOBaHHBIC HA TIOTyYCHHBIX JaH-
HBIX TPU U3YYCHUHU OTOJI3HEBBIX MIPOIECCOB MPHU PA3HBIX YCIOBUAX BHYTPH I'E€OJIOTH-
YECKOW M HEreoJoruyeckoil (BHEIIHEH) cpel, C y4eToM Kakoro-iubo MpHh3HaKa.
Hampumep, kinaccudukanus mo Bo3pacrty, XapakTepy JBHKEHUS, TCHETHKE, (aKTOpam
OMoJI3HE00pa30BaHUs.

W3 xnaccudukanmm onoi3Hel Mo Bo3pacTy MOXKHO CENATh BBIBOI, YTO MOJIOIbIC
U JIpEBHUE OMOJ3HM MMEIOT pa3Hblil 0azuc omonsanus. [lo xapaktepy IBHMIKEHUS
OTIOJI3HU TIOJIPA3IETSIOTCS Ha JACNATIICUBHBIC U NeTpy3uBHbIE. CXOICTBO MPUYNH 00pa-
30BaHUS OMOJI3HEBBIX MTPOLIECCOB 1IA€T OCHOBAHUE /1JIs BBIACICHUS CIEIYIOIINX OCHOB-
HBIX TEHETHUYECKUX THUIIOB OIMOJI3HEH: CEHCMOTEHHBIX, THAPOTEOJIOTEHHBIX, KIUMATO-
TeHHBIX, TUAPOTCHHBIX, MOJUTEHHBIX. DaKTOPHI 0MOJI3HEOOPA30BaHUSI MOKHO pasjie-
JUTHh HAa JIBE€ Pa3IMYHBIC TPYMIbL: Tpymimy (PakTopoB, KOTOpas 00bEIUHSIET YCIOBHS
OT013HEe00pa3oBaHus (CPEIHIOK BEIMYHHY KOd(PPHUIMeHTa yCTOWIMBOCTH) U TPYIIITY
(bakTopoB, KOTOpasi 00ObEIUHSET MPOIIECCHI, U3MEHSIONINE BEIMUNHY K03 duimenrta
YCTOMYUBOCTH.
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