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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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A. Medeu, V. Blagovechshenskiy, V. Zhdanov, S. Ranova

Institute of Geography, Satpaev University, Almaty, Kazakhstan.
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ASSESSMENT AND MAPPING OF LANDSLIDE RISK
IN THE TERRITORY OF ALMATY CITY

Abstract. The problem of assessing landslide risk is very urgent for the city of Almaty and its environs. Many
landslide areas are built up by residential buildings or are actively used in economic activities. The landslide hazard
and the territory development maps were used to assess landslide risk. The landslide hazard map was compiled based
on the results of surveys of landslides’ traces and the data on seismogenic landslides of 1887. In Almaty region,
landslide risk is largely due to a seismogenic factor. Three degrees of hazard were distinguished on the map of lands-
lide hazard: a significant one, a moderate one and a low one. The criteria for identifying a degree of hazard were the
data on volumes of landslides and the proportion of landslide areas. The map of the territory dacha development was
divided into territories with urban development, with dacha development, territories adjacent to built-up areas, unin-
habited territories used for recreation, and uninhabited territories rarely visited by people. Assessment of landslide
risk, meaning a possibility of landslides causing damage of a certain severity, was done by combining the maps of
landslide hazard and the territory development. There were identified areas with a significant, a moderate and a low
risk on the landslide risk map. Territories with a significant risk include all landslide areas with a permanent
population and territories with a high degree of landslide hazard, adjacent to populated areas. A significant damage
from landslides is quite possible in these territories. It is necessary to carry out engineering anti-landslide measures
here. Areas with a moderate and a low landslide hazards that adjoin to populated areas or are used for recreation are
characterized by a moderate risk. Probability of damage from landslides is small here. In such territories, it is suffi-
cient to create a warning system. A low risk is observed in areas rarely visited by people, and in areas with a low
landslide hazard, used for recreation. In such areas, anti-landslide measures are not applied.

Key words: landslides, rock falls, landslide risk, assessment and mapping.

YK 624.131
A. P. Meney, B. I1. baarosemenckuii, B. B. 2Knanos, C. Y. PanoBa

Hucruryt reorpadpun MOH PK, Anmartsi, Kazaxcran

OINEHKA U KAPTOI'PA®UPOBAHMUE OITIOJI3BHEBOT'O PUCKA
HA TEPPUTOPUU I'OPOJA AJIMATDBI

AnHoTauus. /[ist ropoga ATMaThl U €r0 OKPECTHOCTEH MpobiiemMa OIeHKH OTIOI3HEBOTO PHUCKA SIBISIETCS OYCHD
aKTyalbHOH. MHOTMe OMOJI3HEONAaCHbIE YYaCTKH 3aCTPOCHBI KWJIBIMU JJOMaMH WJIM aKTUBHO HCIOJB3YIOTCS B XO-
3STCTBEHHON JEATENILHOCTH J[JIs1 OIIEHKH OTOJI3HEBOTO PUCKA HMCIOJIb30BAIMCH KApThl OMOJI3HEBOM OMACHOCTU U
OCBOCHHOCTH TeppUTOpuu. Kapra OMOJI3HEBOW OMACHOCTH COCTAaBJISIACH IO pPe3ysibTaTaM OOCIEIOBaHUM CIICIO0B
COILEIINX OIMOJI3HEN U JaHHBIM O celicMOTreHHbIX onoi3HAxX 1887 r. B [IpuasiMaTuHCKOM peruoHe ONoiI3HEBOM PUCK
B 3HAYHUTEIBHON Mepe 0OyCIIOBIIEH celicMOreHHBIM (hakTopoM. Ha xapTe Omona3HEBOW OMACHOCTH BBLACISIIUCH TPH
CTEIICHU OTIACHOCTHU: CHJIbHAS, CpelHssA U cliabas. KpurepusmMu 11 BRIICICHUS CTEIICHH OTACHOCTH CITY>KWIH JaH-
HBIe 00 00BEMax OMON3HEH W J0JI€ OMOJI3HEOMacHBIX Y4acTKoB. Ha KapTe OCBOGHHOCTH TEPPUTOPHH BBIAEISIINCH
TEPPUTOPUU C TOPOACKOW 3aCTPOMKOH, C JaYHOM 3aCTPONKOM, TEPPUTOPHUH, NPUIIETAIONINE K 3aCTPOCHHBIM, HEHA-
CeJICHHBIE TEPPUTOPHH, UCTIOIB3YEMON TIOM PEeKpeaInio, HeHACEICHHBIE TEPPUTOPUH, PEIKO TOCEIIaeMble JIFOIbMU.
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Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

OrieHKa OMOJI3HEBOTO PUCKA, KaK BEPOSTHOCTH HAHECEHUS OMOJI3HAMH yIepOa ONpeaeneHHOl TSKEeCTH, IPOU3BO-
JIMJIach IyTEM COBMEIIEHHS KapThl OIOJI3HEBOM OMACHOCTH M OCBOSHHOCTH TeppuTopuu. Ha kapTe omnoisHeBOro
pHCKa OBIIIH BBIZICTICHBI TEPPUTOPHH C BEICOKMM, YMEPEHHBIM M HU3KUM PUCKOM. K TeppHUTOpHSAM € BBICOKUM PHCKOM
OTHECEHBI BCE OIIOJI3HEOMACHBIE TEPPUTOPUM C MOCTOSHHBIM HACEICHHEM M TEPPUTOPUH C CHIBHOH CTEHEHBIO
OTIOJI3HEBOI OIACHOCTH, IPUJIETAIOIINE K HACCICHHBIM TeppUTOpusiM. Ha 3THX TeppUTOpUSIX OUEHb BBICOKA BEPOSIT-
HOCTh 3HAUUTENIBHOTO yIiepba oT cxopa omoi3Hed. Ha HEX HEoOXOIMMO OCYIIECTBIATH MH)KEHEPHbIE NPOTHUBO-
OIIOJI3HEBBIE MEPONPHATHS. Y MEPEHHBIM PHCKOM XapaKTEPHU3YIOTCsl TEPPUTOPUU CO CpPeIHEH U cllaboii ONOI3HEBOH
OIMAaCHOCTH, KOTOPBIE MPHIIETAIOT K HACEIEHHBIM TEPPUTOPHUAM JTHO0 UCIOIB3YIOTCA MO peKpealuio. 3ech BeposT-
HOCTb yIiep0a oT onosi3Hed HeOousbinas. Ha Takux TeppuUTOpUSsX JAOCTATOYHO CO3JaTh CHCTEMY HMPEAYNPEkKICHHS.
Huskuii puck oTMedaeTcst Ha TEpPUTOPHSX, PEAKO ITOCEIIAEeMbIX JIIOJbMH, U Ha TEPPUTOPHSIX CO cIaboi ONOI3HEBON
OMACHOCTIO, UCMONB3YEMBIX MOA pekpeanuto. Ha Takux TeppUTOpUSX MPOTUBOOMOI3HEBBIE MEPONPUSITUS HE MPHU-
MEHSIOTCA.
Ki1roueBble ¢J10Ba: ONOI3HU, 00BaJIBI, OTIOJI3BHEBOH PHCK, OIIEHKA U KapTorpadupoBanue.

Beenenune. Kpynneiimmuii meranonuc Kazaxcrana, ropon Aiamartel, ¢ HaceneHHeM Oonee 1,7 MitH de-
JIOBEK paCIOJIOXKEeH y MogHOoXKus xpeOra Mne Amaray. IOxHas wacTe ropoga 3aHMMaeT HHU3KOTOPHYIO
30HY, TJI€ pacnpoCTpaHEHbI JECCOBUAHBIE CYITMUHKU. Hu3koropHast 30Ha, mpuieraroomas K TeppuTOpun
ropojia, MCIIONB3YETCs TOJ] JayHble YYaCTKH M KakK 30HA OTAbIXa. B mocieHme rofel 371ech aKTHBHO
BEJIETCA CTPOUTEIHCTBO KOTTEKEH.

Teppuropuu, cli0KeHHBIE JIECCOBUAHBIMH CYTTIMHKAMHU OTIMYAIOTCS BBICOKOH CTEMEHBIO OMOI3HEBOM
omacHOocTH. OOBIYHO OMOJI3HU 00pa3yrOTCs BECHOW W B Hadale jera, korja B Wie Amatay ormedaercs
roJI0OBON MakcUMyM ocankoB [1]. B mocieqnee Bpems ormon3HeBas aKTHBHOCTD YBEINYIIIACH B PE3YIIbTATE
JIeITeIbHOCTH YeNIOBeKa: MoJpe3ka M Ieperpy3ka CKIOHOB NPH MPOKIAIKE IOPOT U CTPOUTENHCTBE
JIOMOB, TIepEYBJIaKHEHHE CKJIOHOB OBITOBBIMU CTOKaMH M B Pe3yJbTaTe IPOPHIBOB BOAOIPOBO/A.

Xpeber Une Amaray oTimyaeTcsi BHICOKOH CEHCMHUYECKOW aKTHBHOCTBHIO. 3/1€Ch BO3MOXKHBI 3eMIIe-
TpsiceHus: cwioit mo 9-10 6amroB. Takue 3emnerpsicenns OplH 31ech B 1887 m 1911 romax [2]. 3mech
OUYCHb BBICOKA BEPOSTHOCTH MAaCCOBOTO 00pa30BaHMS CEHCMOICHHBIX OIOJI3HEH, Kak 3TO ObUIO 28 Mas
1887 .

[ToaTomy 1t TOpoza ATMaTHI M €T0 OKPECTHOCTEH 3a7jada OLIEHKH U COCTAaBJICHUS KapT OTIOJI3HEBOTO
pUCKa SBISETCS O4YEHb akTyajdbHON. Kak n3BecTHO, pUCK MpeaCTaBIseT coO0i mponsBeneHue ymepoda ot
KaKoro-1u00 OMacHOro SIBICHUs, Ha BEPOSATHOCTh Takoro siBieHus [3]. B Hamem ciydae MBI paccMar-
puBaeM pHCK, OOYCIIOBJICHHBI OIOJ3HIMH — OIIOJI3HEBON PHCK. B ycrmoBusx OONBIIONH HeompeeacH-
HOCTH COCTABJISIONIMX OIIOJI3HEBOIO PHCKA, KOTJa HEBO3MOXXHO TOYHO BBIYHCIHUTH BEIIMYHHY pHCKa B
KOJIMYECTBCHHBIX TOKa3aTeNsaX, MPUXOAUTCS NMpUOeraTh K OICHKE PUCKA KAYeCTBEHHBIMU KaTETOPUSMU
[4, 5]. B narHO#1 paboTe MBI HCIIOJIB30BaIH TPH IPaJalliy yPOBHS PUCKA: HETIPUEMIIEMBIH, IPUEMIIEMBIH 1
peHeOpexnuMbIi. HermpremieMpIM cauTaeTcst ypoBeHb PHCKa, KOTJa BHICOKA BEPOSTHOCTH 0Opa30BaHU
OTIOJI3HEH, KOTOPhIE MOTYT IIPUBECTH K OOJBIIKMM pa3pyLICHHUSIM U YEIOBEYECKHM KepTBaM. B atom ciy-
yae HEOOXOAMMBI WHKEHEPHBIE MephI 3aluThL. [IpreMieMblii ypoBeHb pHCKa O3HAYAET, YTO CYIIECTBYET
3Ha4YMMasi BEPOSITHOCTh 0Opa30BaHMS OMOJI3HEH, KOTOPhIE MOTYT HaHECTH HECYIIECTBEHHBIH ymiepO. B
TaKUX YCIOBUSAX JOCTAaTOYHO OPraHU30BaTh MPAaBHIBHOE 3EMJICTIONIb30BAaHHUE W HAJAJUTh CHCTEMY
npeaynpexaenus. [IpeHeOpe:kuMbIM CUUTAETCS PUCK, KOTAa U BEPOSTHOCTh CXOJa ceiell v yiepO oT HuX
SBIISIIOTCS HE3HAUUTENBHBIMH. B 3TOM ciydae HUKaKWX 3allUTHBIX Mep He MpeAIpUHIMACTCS.

JJ1s OTleHKH OTIONI3HEBOT'O PUCKA B T. AJMaThl MCHOJIB30BAUCH JaHHBIE 00 00BEMaxX U PacIpoCTpa-
HEHHHU OIOJNI3HEH, MOJMyUYCHHBIE B X0/€ HATYPHBIX OOCJEIOBaHUI M MO JTUTEpPaTypHbIM AaHHBIM. [loTen-
[UATBHBIA yIiepO OIpenersiicss HaTuYheM Ha JaHHOW TePPUTOPHH MOCTOSHHOTO WJIM BPEMEHHOTO Ha-
CeJIeHUsI, COOPYKEHUI 1 MHPPACTPYKTYPHI.

Ceiicmorennsie onoa3nu U o6Baibl B [Ipunanmatuckom peruone. OueHb EHHBIN Marepuan o0
OTIONI3HAX U OOBayiax m3nokeH B kHure M. B. MymkeroBa, u3nannoii B 1890 r. [6, 7]. 3emiuerpscenne ¢
MarHuTyoi 7,3 mpousonuio pano yropom 28 mas 1887 r. MakcumanbHas CHiIa B IHIICHTpE: Oojee 9-
10 6ammoB [2]. Beero xeptBamu 3emierpsicenus craio 332 genoBeka. M3 HUX B ropax moj oOBajaMu T
OMOI3HAMHU MOTHOIO 154 yenoBeka.

KpynHble u HempepbIBHBIE pa3pyIlieHHs HAadyWHAIOTCS ¢ MoiuHBl benbOymaka m KorypOyraka,
TSHYTCSI TIOYTH HETPEPHIBHON TOJOCOH K 3amamy a0 moiwHbl KackemeHa. /[mmHa MONOCH HanOOIBITHX
paspymenuit 35 kM. B nmonepeunom nanpaBnenuu — 20 kM. HuxHss rpaHuMnia mpoxXoguT MO MOJHOMKHIO
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xpebTa Ha BeicoTe 900-1200 M Hax yp. M., BepxHssd — Ha 2400-2700 M Han yp. M. HanGonee kpymnHbie u
MOYTH CIUIONIHBIE pa3pylIieHus: npociexuBaroTca 10 BbicoThl 1500-1800 M. Bes miomans paspylieHuit
3anuMaer 2000 KM°, HO IUIOMA/b CIUIOMIHEIX pa3pylIeHnii — 175 kv’. O6muii 06beM CMEIIEHHBIX TTOPOJT
Ha CeBEPHOM CKJIOHe MneAnaray cocTapmser 440 MIH M.

O4eBHIIBI CBHETENHCTBYIOT, YTO BCE OMOJ3HU U OOPBIBHI MPOM3OINIA OJTHOBPEMEHHO, KaK OBl OT
onHoro yaapa. [Ipu 3ToM 3eMiII0 «B3pBIBAJIO W OOJBIIUMHU KyCKaMH TMOJIOPACHIBATIO KBEPXY», a M3 HEKO-
TOPBIX TPELIUH «BbUIETaNa >KUAKas Ipsa3b». OIUIBIBUHBI Cpa3y MOTEKJIM U3 BceX JOroB. BHauane oHu
TEKII CTPEMHUTENHHO, HO 3aTeM OYeHb MEJICHHO, TaK YTO CaMble KPYITHbBIE U3 HUX B CYTKH MPOXOJIUIN HE
oomee 300 M. [IBmKeHNE HEKOTOPBIX OILTBIBHH MPOJI0KAIOCH HECKOJIBKO THEH.

OnuIbIBUHBI IPH CBOEM HAJBHTAHUHM CO CKJIOHOB B JOJHMHY MECTaMH 3allpyIuid pycia MOTOKOB U
oOpa3oBanu BpeMeHHbIe 03epa. [IpopsIB 3THX 03ep, MPOUCXOAMBIINKN yepe3 1-3 mHA, coBeplayics Mec-
TamMu OypHO.

Hawubonee kpymnHbIe OMON3HU B 00BaNIBI MporcxoAmin Ha ydactke oT [llupokoii Hlenn mo Akcas. B
HACTOSIIIIee BpeMs 3Ta TEPPUTOPHUS BXOJUT B COCTAB I'. AJIMATEHI.

B Ipsivoii Llenw v orTbIBUHBI HAYMHAIOTCA Ha BhicoTe Ooiiee 1800 M, U TSIHYTCS IMOYTH HETPEPHIBHO
Ha 10 kM. ['J1aBHas OTUIBIBHHA 3aHWMAET MOUYTH BCio fonuHy [Ipsmoit llemn. OHa TONBKO 2 KM HE HOXO-
AT IO TIOAHOXKUS TOp. JJIMHA TTTaBHOM OIUTBIBUHEI OKOJIO 7 KM, mmmpuHa — oT 100 mo 500 M, TommmHaa —
ot 30 go 60 M, Mmectamu naxke 70 M, 00beM 84 MiIH M. O6muit 06vem omonzHewt B qonuHe [Ipsmoit Le-
i — 126 Mt M.

B Illupokoii 1llenn obmuit o6beM omomsueit 1,5 mnn M’. B nommne Kumm Anmatsl oGbeM mepe-
JBHHYTBIX TI0poA 12 MaH M. OGbeM BCeX CMENICHHH MEXIy YIIeIbaMH YikeH u Kumm AmMate! co-
CTaBIIACT 6 MITH M.

Paspyiienus B nonuHe YiakeH AnMaTsl HaurHaloTcs Ha BhicoTe 850 M. HampoTtur ycths TepecOyTaka
Ha JICBOH CTOpPOHE YJKeH ANMAaThl BBIICISCTCS TPAHUTHBIA 00Ball B OokoBoM yimenbe Kokmiexka. OH
OTIIMYAETCs OT IPYrHMX 00BaJiOB CBOMM OenbIM IBeToM. JlmuHa oOBama 4 kM, mupuHa 200 M, TOJIIKWHA
30 M, 00beM 24 MIIH M.

Brime TepecOyTaka mopakaeT cBOei BETHUMHON I'pOMaIHBIA 00Baji, BBIMIEAIINI U3 JIEBOTO MPHUTO-
ka — [Ipoxoanoii [llenn. DTOT 06BN 3aBaJIMI IOM JIECHUKA CO BCEM €T0 CEMEWCTBOM, a TaKKe HECKOJIBKO
opT ¢ 39 yabaHaMu W MHOTO CKOTa. TonmuHa oTiokeHui ob6Bama 60 M. OH 3aBani yIienbe YJIKEH
Ammatel Ha 300 M o mupuHe 1 Ha 3 kM 110 JutrHEe. Ero o6beM 54 MiH M.

Mexny YnpkeH AnMatel u [>kaMaHOyJIaKOM OTUIBIBMHBI XOTS MHOTOYHCIICHHBI, HO HE JAOXOMIST IO
notomBkI rop. X o0beM 6 MITH M.

Ha /[)xamaOynake HaxOQuTCS OIJIBIBHHA, 3aIIOJIHUBINAS HE TOJIHKO BCIO JOJHMHY, HO M BBIIIEIIAs 32
npenensl rop. I1oTok ryctoif rps3u ABUrajics OYCHb MEAJICHHO, M YK€ BBIIICAIIA W3 TOp, MPOIOJIKAI
o3t 4 aHg. OH DIMPOKO Pas3iUIICS IO MPEArOpHOM paBHHUHE MO 00y CTPOHBI OT yCThA. 00€ CTOPOHBI
pyclia, 3aloJIHA paBHHUHY, OTACISABIIYI0 JI)kamanOymak oT cocemHedt p. Kaparaiiel, U pa3nuics Ha ITH-
pokoil mmomanu mexnay JxkamanOymakom u O#mkaiinsy. o. JlmuHAa 3TOH OTpOMHON OIUTHIBUHBI B
npejenax rop 4 KM, ¥ Ha paBHHHE TIOYTH 2,5 KM, 00beM 30 MITH M.

Crnenmyromias K 3amany OIDIBIBUHA B ymienbe TacThIOyJiak ropa3fo MeHbIe. /[nnHa ee BHE yIienbs
1500 M, a B ymennse 3000 m. HauGonbmrast mmpuna ee B konie 250 M, cpennsst 70 M, Tommmaa 20 M,
06BEM 6,5 MITH M.

B nonmuae Akcas cienpl paspylieHHss MHOTOYHCIEHHBI M HAWOOJBIIETO Pa3BUTHS JTOCTUTAIOT Ha
BbicoTe 1650 M. IlepBble ONMOI3HM MOABIISIOTCS Ha JIEBOM CKJIOHE AKcas yke B 1 KM OT Hayajia yIembs.
IlepBblit KpyIHBIN OMOJ3€Hb HAXOJIWUTCS Ha MPAaBOM CKIOHE B 2 KM OT Hauaia ymenbs. Ero TonmmHa 10
20 M, oobsemoMm 200 TEIC. M’. Menee dem gyepe3 0,5 KM BhIIlIe HAYMHAETCS CIUIOIIHOW 3aBall, 00pazo-
BaHHBI HECKOJIBKHMHU OTIOJ3HSIMHM, 3allONIHUBIIMMH JOJMHY AKcas Ha BCIO MHUpWHY. MOITHOCTH
ornoxennit 40-50 M, mectamu 10 70-80 M, 00BeM 25 MITHM.

Ha BricoTe 1400 M rpsizeBble TOTOKH OKAaHYMBAIOTCS M 3aMEHSIOTCS KAMEHHBIM I'PaHUTHBIM 00BaJIOM,
PE3KO OTIMYAOIIUMCS OT TEMHOIIBETHBIX OIUIBIBUH CBOMM OenlbiM I1BeTOM. OOBaJl Hayaycs B BEPIIMHE
Axokapa ¥ 3aHMMaeT JOMUHY AKcas BO BCIO mUpuHY U 1o gmuHe 500 m. TonmmHa rpaHUTHOTO 3aBajia B
ymense Axxap Gonbie 100 m. O6beM 06Bana paprsiercs 40 mita M. Bee 0non3nu Bbiie AKKapa HMEIOT
CyMMapHBIi 00beM 6 MITH M. B nonuHe Akcasa noru6no 1o 60 yenosex.
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Onon3Hu 1 00BaNBI B HECKOJIBKUX MECTax 3allpyIiiid TOoMuHY AKcail, 00pa3oBaB BpeMeHHBIE 03epa,
BcreACTBHE Yero 1o 11 JacoB Beuepa 28 mas B Akcae He ObUTO BOJBI. HOUBIO TUTOTHHBI OBLITH TIPOPBAHBL.
OO0pazoBaBiIniics TPsA3eBOH MOTOK Tpomien Oosiee 15 KM Mo MpearopHol paBHUHE W TEPEKPBLT JIOPOTY
Mmexay Bepubsim u KackenenoM Ha anuae 8 kM.

Omnou3HeBOi#i pucK. J[7151 OIIEHKH OIMOJ3HEBOTO PHCKA OBUTM COCTABIIEHBI JBE KapThl: KapTa OIOJ3-
HEBOW OTIACHOCTH M KapTa OCBOEHHOCTH TEPPUTOPHH.

Kapra onomnsueBoii onacuoctu B Macmrade 1:25 000 (pucyHok 1) Obuta cocTapiieHa O pe3yJibTaTaM
oOciiefoBaHMs CIENOB OIOJI3HEH, OONblIas 4acTh KOTOPBHIX COLUIA NMPH BEpHEHCKOM 3eMIeTpsICEeHUH
1887 1. [16, 17]. Kapra cocTaBieHa Ha TEPPUTOPHIO FOKHOHM JacTH TOpoaa AIMaThl B HU3KOTOPHOM 30HBI
Wne Anaray, npuierarmomyr K ropoay. Ha kapre moka3aHbl ONOJI3HEONACHBIE TEPPUTOPUH C CHIBHOM,
CpeaHeH u cnaboil CTENeHs MU OIOJI3HEBOH OTIACHOCTH.

Pucynok 1 — Kapra ononsnesoii onacHoctu Ilpuanmatunckoro peruona Mne Anatay.
CreneHp ONOI3HEBOM OMACHOCTH: | — CHITbHAS, 2 — CpeaHsis, 3 — ciaabast. 4 — OTIIOKEHHS CTaphIX OMOI3HEH 1 00BaIOB

Tepputopun ¢ CHUIBHOMN CTENEHBIO ONOJ3HEBOW OMACHOCTU 3aHUMAIOT IIPEATOPHYIO 30HY, TaK Ha3bl-
BAaEMBIX IIPHJIABKOBY. 37€Ch PACIIPOCTPAHEHBI JIECCOBUAHBIC TPYHTHI MOIITHOCTEHIO 10 50 M. XapakTepHOH
OCOOCHHOCTBIO ITHX TPYHTOB SIBIISICTCS TOTEPs] MPOYHOCTU NMPH yBIaXHEHUU. [loaTomy, 31ech OuYeHB
BEJIMKa BEPOSATHOCTH OOpa30BaHUS OIOJ3HEH MOCJe CHIIBHBIX U MPOJIOJIKHTEIBHBIX JOXKIEH, KaK 3TO
o610 B 2003 u B 2016 Tomax. B mocnenHee BpeMs y4acTWIINICh CITy4aW OOpa30BaHWS aHTPOIIOTEHHBIX
cenel Mpu yTeuKax BOJIbI U3 MOBPEXKIAEHHBIX BOJIONMPOBOAOB. Ecnu B JOXKIJIMBBIA MEPUOJ MPOU30UIET
CHJIBHOE 3eMJIETPSICEHHE, OMOJI3He0Opa3oBaHWEe MPUMET MACCOBBIM M KaTacTpO(pUIECKHH XapakTep, Kak
aTo O6buT0 B 1887 1. Ha 3THX TeppuTOpHSIX 00BEMBI OMOJ3HEH JOCTUTAIOT COTEH THICAY METPOB KyOwW-
YECKHUX, a OMOJI3HEBOM OMaCHOCTH MoaBepkeHo Ooiee 50 % riomiany.

B roxHOM wacTu AJMaThl yYaCTKHU ¢ CHJIBHOM CTENEHBIO OMOJI3HEBOM OMACHOCTH Y3KHMMHU MOJIOCAMHU
MPOTATHBAIOTCS 1O CKIIOHAM 3PO3MOHHBIX BPE30B, BEEPOM PACXOJSIIUXCS OT BEPIINH KOHYCOB BBIHOCA
pex Kumm Anmarsl, Yiaken Anmatsl 1 Kaprasr.

Belmie npuiiaBkoB, B HU3KOTOpHO# 30He Mne Anaray (Ha Beicrotax 1000-2000 M Hax yp. M.), KOpeH-
HBIC CKJIOHBI TTOKPBITBI MOIIHBIM 33J€PHOBAHHBIM YEXJIOM [ENIOBHAIBHBIX IMEOHUCTHIX CYTIIHHKOB.
CKIIOHBI CeBEPHOM SKCITO3UINH OTIMYAIOTCS MOBBIIIIEHHON MOITHOCTHIO JIEMIOBHANBHOTO Yexia. CTeneHpb
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OTIOJI3HEBOW OMACHOCTH HA 3TUX TEPPUTOPHUAX MOXKET XapaKTepU30BaThCs Kak cpenHss. [ryOuHa 3axBaTa
rpyHTa He npeBbimaer 2-3 merpa. OOBeMBl OMOI3HEH 6€3 celicMUYeCKUX BO3IEHCTBHI HE MPEBBIMIAIOT
10 Thic. M°. ORHAKO, OION3HEBOH OMACHOCTH MOABEpXkEHO Oomee 50 % IUIOMIAAM CKIOHOB CEBEPHOM
sKkcro3uluu. [Ipu HEONAarompusITHOM CTEYEHUU OOCTOSTEILCTB (CHIIBHBIC JOXAU W CUIIBHOE 3EMIICTPS-
CEHHE) OIMOI3HEOO0pa30BaHUE MOXKET OXBATUTh OOJBIINE IUIOMAAH, @ OOBEMBI OIOJI3HEH — MPEBBICUTH
100 Thic. M’. Takue onomsuu HaGmonanuck B 1887 r. B Gacceitnax pek Ilpsmyxa, Kamenka, Oiixaiinsy,
TacteIOyaK.

B cpenneropnoit 3oue Mne Anaray, Bbime 2000 M, MOIIHOCTb AEIIOBHAIBHOIO Y€Xja HA CKIOHAX
coctaBisier 1-2 M, 4TO TPEMATCTBYET 00pa30BaHUIO KPYIHBIX OIMOJ3HEH. [ 9TOH 30HBI XapaKTepHBI
MEJKHE OIUIBIBUHBI 00bEMOM MeHee 1 ThIC. M3, KOTOPBIE CXOJIST MOCJE CHIBHBIX JOXKAeH. OmoI3HEeBOM
OIacHOCTU mojABepxkeHo MeHee 20 % rmom@aau CKIOHOB. B 3TOl 30HE MOSBISETCS OMACHOCTH OOBAJIOB
CKaJbHBIX MTOpoA. [Ipy CHIIBHBIX 3eMIIETPACEHUIX pa3Mepbl 00BAIIOB MOTYT JOCTUTATh KaTaCTPOPHIECKUX
00BEMOB B HECKOJIBKO JECATKOB MUJUTHOHOB M’, KaK, Harnpumep, obBan B gonuHe p. [IpoxomHas wmm
Axokapckuit 00Ban B gonuHe p. Akcail. OgHako, Takue cllydau O4eHb penaku. [loaTomy, B 1eiaoM, B 3TOH
30HE OITOJI3HEBYIO OMMACHOCTH MOXKHO CUHTATh CI1aboi.

Ha xapre OCBOGHHOCTH BBIEICHO IISATH THIIOB OCBOCHHOCTH (pHCYHOK 3). OCHOBHOW KpUTEpHi
JICJICHUS — TUIOTHOCTh HACEJICHUS U XapaKTep ero pa3MeICHuUs.

Ha teppuTtopusix ¢ TopoJcKoi 3aCTpONKOW OTMEYaeTcs TUIOTHOCTh HACENEHHs, IMOCTOSHHO MpeObl-
BAIOIIMX Ha HTOH TeppuTOpuH mpesbimaeT 10 Toic. gen/km”. [losToMy moGoii OMOI3eHb, CIIyYUBLINICS
311eCh, HEM30SXKHO MPUBEACT K THOEIH JTFOICH.

Ha teppuropusix ¢ jauHoi 3aCTpOHKON JTI01 MPEeOBIBAIOT HEMOCTOSHHO, B 3aBUCIMOCTHU OT CE30HA U
BpeMeHH cyTok. CpemHsisi IUIOTHOCTh HACENCHMs 371ech MeHee | Thic. uem/km’. IT05TOMy BEPOSTHOCTH
MOTaIaHusI JIFOICH MO ISHCTBHUE OIMOJI3HEH B HECKOJIBKO pa3 MEHBIIE, YeM Ha TEPPUTOPHUSIX ¢ TOPOJICKOMH
3aCTPOMKOM, HO BCE KE JOCTATOUYHO BBICOKAS.

Cpenu 3aCTpOCHHBIX TEPPUTOPHI U MO COCEACTBY C HMMH HAaXOJATCS yYacTKH, TNI€ HET KUJIBIX
JIOMOB, HO KOTOpBIE HCIIONB3YIOTCS HAacEeNeHWeM ISl TeX WM WHBIX menedl. Ha atux teppuropusx Ha 1
KM’ HAXOJIUTCS OJTHOBpEMEHHO He Gonee 100 uenoBex.

N\
an

Pucynok 2 — Kapra 0CBOGHHOCTH TEPPUTOPHIA.
Tun ocBOEHHOCTH TeppUTOPHHU: | — TOPOJICKast 3aCTPOIKA C HOCTOSIHHBIM HaceleHHeM, 2 — 1auHasi 3aCTPOKa C BpeMEHHbBIM
HaceJICHHEM, 3 — TEPPUTOPUH, IPUIICTAIONINE K 3aCTPOCHHBIM, C BBICOKOW BEPOSTHOCTBIO NPEObIBaHUS JIIO/IeH, 4 — HEHACEICHHbIC
TEPPUTOPHH, HCIIOIb3yEMbIE ISl PEKPEAllnt, 5 — HEHACEIICHHBIC TEPPUTOPHH, PEIKO MOCEIIAEMBbIC JTIOABMU.
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B Ommkalimmx OKpECTHOCTSX ropoja, 0COOEHHO Mo moinuHaMm Kumum AnMatel, YikeH AnMmartel U
AKcast, HaX0JITCSl TEPPUTOPUH, UCTIONB3yEeMbIe I pekpearun. Ha 3THX TeppuTOpusSX B BBIXOTHBIC THU
ObIBacT 0OJIBIIOE CKOTUICHUE Jroel. Eciu B 3TOT OTpe30K BpEMEHH 3/IeCh COMJIET OIOJI3CHb, TO HEU3-
OCIKHBI YEITOBEUCCKUE YKEPTBHIL.

B BepxoBBsIX TOpHBIX JOJWH HA TPYIHOJOCTYIHBIX Y4acTKaxX, MOCEHIAeMbIX OTACIHHBIMH JFOOUTE-
JIIMHU HKCTPEMATBbHBIX BUIOB CIIOPTa, BEPOSTHOCTH MOMANaHUS JIOACH MO OIOJN3HH — MHHHMAaJIbHAS U
Onu3Kas K mpeHeOpekKUMO.

CoBMelieHre KapThl OMOJI3HEBOW OMACHOCTH W KapThl OCBOCHHOCTH MO3BOJIMIIO BBHIITOJHUTH OICHKY
ypoBHS# oron3HeBoro prcka [Ipranmarnackoro pernona (pucyHok 3). Bes Tepputopus Obiia mojieneHa Ha
TpH 30HBI: 1) 30HA BEICOKOTO OIOJ3HEBOTO PHCKA, 2) 30HA YMEPEHHOTO OIMOJI3HEBOTO PUCKA, 3) 30HA HU3-
KOT'O OIOJI3HEBOT'O pUCKa (Ta0uIla, pUCYHOK 3).

YPOBCHL OIIOJI3BHEBOI'O pUCKaA B 3aBUCUMOCTHU OT CTCIICHU OITOJI3HEBOW OMACHOCTH U THTIA OCBOCHHOCTH TEPPUTOPUN

CreneHb ONOI3HEBOH OMACHOCTH
Tun ocBoeHHOCTH
CHUJIbHAs cpenHsist ciabas
T'opoxckas 3actpoiixa Bricokuit Bericokuit Bricokuit
[Haunas 3actpoiika Bricokuit Bericokuit Bricokuit
Tepputopuu, npuseraonme K 3acTpoeHHbIM Bricokuit YMepeHHbIH ‘YMepeHHbIH
Henacenennbie TeppUTOpUH, YACTO MOCEIIAEMbIE JIIOIbMU ‘VYMepeHHbIH ‘YMepeHHbIH Huzkuit
Henacenennbie TeppuTOpUn, pEIKO NOCEIIAEMbIE JHOAbMU Huzkuit Huszkuit Huzkuit

i

YpoBeHs pucka: 1 — BEICOKHI, 2 — yMEPEHHBIH, 3 — HU3KUH.
Pucynok 3 — Kapra celicMOreHHOro OIOJI3HEBOIO pUCKa

B 30HY BBICOKOTO OIOJI3HEBOTO PHCKA BXOJISAT TEPPUTOPHH C MOCTOSHHBIM HAacEJIEHHEM, T/Ie €CTh
OIAaCHOCTh CX0J1a 1ake HEOOBIINX OMOI3HEH. DTO rOPOACKHE TEPPUTOPHUU U JaUHbIE MKAaCCHBBHI.

K 30He ¢ yMepeHHBIM PUCKOM OTHOCSTCSI TEPPUTOPUH C CHIIBHOM ONOJI3HEBOW OMACHOCTBIO, IZI€ HET
MOCTOSTHHOTO TPUCYTCTBUS JIIOJe. DTO — MpUMBIKAIOIIAst ¢ fora K r. AJIMaTsl HU3KOropHas 30Ha Mie
Anaray.

K 30HaM ¢ HU3KUM PHCKOM OTHOCATCSI TEPPUTOPHUH CO CIabO0H OMOI3HEBOH ONACHOCTBIO, PEIKO MO-
CelIaeMbIe JTFOIbMU.
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Buaaropapuoctu. VccienoBanus BBIIIOJHEHBI 110 MPOEKTY I'paHTOBOro ¢uHaHcupoBaHus Komurera
Hayku MuHucrepctBa oOpaszoBanuss u Hayku PK «OnacHele 5K30T€HHbBIE IIPOLECCHI, BBI3BIBAEMBbIE
3eMIIeTpsiceHUsAMH, B KazaxcraHe U MX BIUSHUE HA palliOHAILHOE IPUPOIOTIob3oBaHue» Ne 2116/ D4.
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AJIMATBI KAJTACBI AYMAT'BIHIA KBII’KbIMA KATEPIH
BATAJIAY ’KOHE KAPTOI'PA®UAJIAY

AHHOTanMs. AJIMaThl Kalackl MEH OHBIH MaHAMBIHAA KBUDKBIMA KaTepiH Oaraay Mocelieci eTe MaHbI3IBL.
Kenrteren xpUDKBIMa Kayimi Oap aiiMakrapra TYPFBIH YIIIEp CaNbIHFAaH HEMece MIapyalllbUIBIK OpPEKETIHIE OTe
Oencenai KonmanbicTa. JKbUDKbIMA KaTepiH Oaranay YIIIH ayMaKThlH MIepiilyi yKoHe KbUDKbIMA Kayili KapTajiapbl
KonaHbuiabl. JKbIDKbIMA Kayimi KapTackl OYphIH OOJIFaH KbUDKbIMA OPBIHIAPBIH 3ePTTEY apKbUIbI skoHe 1887 Kbli-
FBI CEHCMOTEHIIK JXKBUDKBIMAJap Typajlbl MOJIMETTEp HEri3iHAe KYpacTHIPBUIIBL. AJMAaThl MaHBl alMarbIHIA
KBUDKbIMa KaTepiHiH Ooiysl Oipiiama ceiicMorenai (akropiapra HerizzuenreH. JKpUDKbIMa Kayini KapTachblHIa yII
Kayin JeHreill KopCceTiireH: Koraphl, opTaiia xoHe ToMeH. JKbUDKbIMa KeJieMi MEH KbUDKbIMA Kayiri 0ap ydacke-
JIep/iiH ayJnaHbl Typabl MAJIMETTep Kayin JeHreliH OeuryniH Oenrici peTiHae KoJAaHbUIABl. AYMakThIH HIrepinyi
KapTachlHJa ayMaKrap Kaja KYpbUIBICHI Oap >kepuyiep, caskal KYpBUIBICHI, KYPBUIBIC CaJbIHFaH Xepre >KaKbIH
ayMakTap, XaJbIK KOHbICTaHOaraH aymakrap, ajamjap a3 OapathlH kepiep nen Oeminai. benrinmi 6ip meHreiine
JKBUDKBIMA OCEpiHEH MYMKIH OOJATHIH IIBIFBIH PETiHIE JKBUDKBIMA KaTepiH Oaranay, JKbUDKbIMa Kayilmi MeH
ayMaKThIH UTEPilTy KapTachlH OipiKTipy apKbLIBI )Ky3€eTe aChIPBUIIBL.

JKeumKpIMa KaTepi KapTachlHIA JKOFaphl, OpTalla JKOHE TOMEH KaTepii aymakrap Oeminmi. XKorapbel Katepii
KBIDKBIMAJIBl ayMaKTapra JKbUDKbIMA Kayilmi Oap TypakThl XajblK KOHBICTAHFAH JKOHE eI MEKEHIEepre >KaKbIH
OpHAJIaCKaH >KbUDKbIMA Kayilll ©Te >KOFaphl ayMaKTap JKaTKbI3bUIIBL. Byl aymakrapza »KbIDKbIMa OOJIFaH skaraaiina
MYMKiH OOJNATBIH LIBIFBIH KeJeMi oTe >Korapbl. Onapra >KbUDKbIMara Kapchl MHXKEHEpPIIK Imapajap jkacay Kaxer.
Oprama karepii Aen eijli MEKEeHJAepre »akKblH OpHaJacKaH HeMece peKpealusulblK MakcaTTapla KOJJaHbLIaThlH
opTalia KoHE AJICI3 JKbUDKbIMA Kayirni 0ap aymMakTap cunartanaibl. MyHIarsl )KbUDKbIMaJIaH OOJIaThIH LIBIFBIH aca
KeIl eMec. byJ1 aymakrapia eckepTy KyHeciH Kypy »KeTkurikri. TeMeH neHreini katep agamjap a3 >KYPETiH jKoHe
QJICI3 KBUDKBIMA Kayilmi Oap pexpeanusi MakcaThlHAa KOJIAAHBUIATHIH ayMmakrapia Oaiikanmansl. bynm aymaxrapna
JKBUDKBIMaFra Kapchl Iapaliap skacaiMaiibl.

Tyiiin ce3aep: *KbUDKBIMaIAP, ONBIPHUIMAIIAP, KBUDKBIMA KaTepi, Oaranay jxoHe KapTorpadusiay.
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