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AHBIKTAMAJIAP

AnpIH any Iapanapbl - CeJl TaCKbIHAAPBIHBIH Maijga 0oy KaymiH a3auTy
apKbUIbI TYBIHIAFaH JKaFIai/ibl dKEHIIETyTe OarbITTaIFaH Y3aK MEp3IM/I1 [1apanap
KEIIICHI.

AHaTUTUKAIIBIK MEPAPXUSUIBIK TMPOIIECC — KEIMICH1 MIelM KaObUiiayablH
KYpbUIBIMIAHFAH TEXHHUKACHL. JMcCepTalMsIIBIK >KYMBICTA 3€PTTEIIN OTBIPFaH
ayJlaH/IaFbl CEJl TACKbIHBIHA YIIIBIPAUTHIH ayMaKTap >KOHE CeJl TACKBIHBI KayINTUIITH
aHBIKTAy OApBICBIHIA, dPOIp KPUTSPUIIIH dCEp €Ty YJIeC CaIMaFblH aHBIKTAy YIIiH
KOJITAaHBLIBI.

AspodoTocyperTep - KEPriTiKTI Kepai 3epTTey YIIIH KOHE OHJa XKYpim-
TYPYBI )KOCTIapJIay YIIIiH Kep OCTIH YIIaKTaH HeMece 0acKa VIITy ammapaTTapblHaH
CypeTKe TYCipy apKbUIbI ajblHFaH (poTocyperTep. ¥IIaKTaH Xep OCTiH CypeTke
TYcCipy mporieci a3podoToTyCipiiaiM HeMece aye GoToCypeTl A aTaaabl.

BenbmuiiH yiikenic 3aHbl - KaTThl (ha3aHbIH KeAEPriCiH (WL Keie 111K BIFBICY
OYpPBIIIBIHBIH TAHTEHC1 PETIH/IE KOPCETLIeAl) KOHE TYTKhIp HeMece TypOyJIeHTTI
CYMBIKTBIK (hazachiH (& TMAPOAMHAMMKAIBIK apryMEHTTEpAl NaiifanaHa OThIPbIN
BenbMu eHrisreH) eckepe OTBIPbIN, aFbIHHBIH KO3FAJIbIC KOJBIHJIAFbl JPEKETIHE
x)ayarn Oepei.

['eorpadusnbik aknaparteik xyhenep (I'”AXK) - KEHICTIKTIK KoHE OJIapMEH
OallJIaHBICTBI KEHICTIKTIK €MEC MAJIIMETTEP/Il KUHAY, CaKTay, OHAeY, Tajaay MEH
KECKIHJIEY /Il J)KOHE OJIapbIH HET131HAEr reorpausiiblK KeHICTIK JKailibl aKmapar
NeH OUTIM/II KAMTUTBIH aKIapaTThIK XKyHe.

Fapeiutelk  cyperrep -  3JEKTPOMArHUTTIK — CHEKTPAIH  9pTypal
JyanazoHaapblHaa rapeim annaparrapsl (FA) apkeuibl Koi skeTki3uiin, oenrii 0ip
aJITOpUTM OOMBIHIIA BU3yaTU3alMsJIaHATBIH MAJIIMETTEP/IIH )KUBIHTHIK aTaybl.

Jlananeik 3epTTey MONIMETTepl - TaOUFU OOBEKTUIEPiH HHUBEIUPMEH,
TEOJOJUTIIEH, JIEKTPOHIBI TaxeoMeTpMeH, GPS KaObUIAaFbIIIITAPMEH JKYPTi31UITeH
TeOJIC3HSUIBIK OJIIIEYJIePl, KaTaCTPIBbIK TYCIPUTIMIEP], WHKEHEPIIK-T€OIE3USIIBIK
137eHIcTep, TONMOTrpausIbIK, COHBIMEH KaTap ayMaKThl Ie00OTaHMKAJBIK >KOHE
0acka ga onicTepAl KoJJIaHy, 3ePTTeY HOTHUKECIHE aJIbIHATBIH MAJIIMET KO3/Iepi.

XKep OenepiniH caHablK Moxeni - Oacrankel wmamiMmertepal (X,Y,Z
KOOPJIMHATTBHIK HYKTEJEp >KUBIHBI) KOPCETYIH KaHAail aa Oip ¢hopmacskl MEH Kep
OeTiH OacTanmkbl MAIIMETTEPJIIH HHTEPHOJSLUACH HEMEcCe amnnpOKCHUMAIUSCHI
apKbUIbI KAJIMBIHA KEJITIPYTe MYMKIHJIIK O€pETiH 0JIapAbIH KYPbUIBIM/IBIK CUIATTATY
TOCUIIH TaJlall €TeTIH JKep OETIHIH OWJIbI-KbIPIBUIBIFBIH CAHBIK TYPFbIIAH KOPCETY
KypaJbl.

Kepai KalmIbIKTBIKTaH 30HATAY MAIIMETTEPI - JKep OCTiH 9p Typil TycCipyIii
KYpaI-KaOBIKTAPMEH JKaOJBIKTAIFAH OYEiK JKOHE FaPBIMITHIK KYPBUIFbUIAPMEH
OaKplIay HOTHXKECIH/IEC aJbIHATHIH MOJIIMETTED JKUBIHTBIFBI.

OBaKkyalusIblK KaHaJT apKbUIBI KOl OocaTy ofici - cel KayinTiUIiriH
TOMEHJIETYTE allIbIK KaHaJI-TpaHIIesuiap ece0lHeH Kol Ka3aHIIYHKBIPBIHBIH TOJIBICY
JIEHT€1H TOMEHJIETY YIIIIH KOJAepiH OaililaMIaphiHIa eCenTiK MPOoQUIILILT1 )KoHE
KUMaJIaFbl 3BaKyalMsUIbIK TPaHIIEsIap caly apKblIbl Cy Ki10epy oici.



Kapra - Typii KOOpAMHATTHIK >KyWHeJeplieH, MPOeKUUsIapIaH, CUMBOJIIAP
KUBIHBIHAH, KapamailbiMIay >XoHe YHIIECTIpy OICTepiHEH TYpaThlH KEHICTIKTIK
MOJIIMETTEp 11 OeiHeney/1iH rpadUKTIK (hopMachl.

Kapra macmtaObl - kapTagarbsl KaHgal 1a 6ip CErMEHTTIH Y3BIHIBIFBIH JKep
OeTiHIeT] COM apalibIKThl KAMTUTBIH CETMEHTTIH Y3bIHIBIFbIHA KATBIHACH PETIHC
epHEKTeyre O0NAaThIH KapTaJdarkl 00BEKTIIEPIIH KIITIPEIO JOPEHKECIH KOPCETY YIIiH
KU1 KOJTAHBIJIATBIH TEPMUH.

KeHiCTIKTIK KecKiHAeTy MYMKIH/Ir - 9pOip MUKcenbe OeiiHeneHreH 0eTTiH
ay/aHbIH CUTIATTaMTHIH YFbIM. Erep >Keprumkri skepjae MUKCENbAIH Oip JKaFbIHBIH
y3biHAbIFRL 100 M Kypaca, oHIa pacTp/IbIH Fr€OMETPUSIIBIK KECKIHIETY MYMKIHJIT1
100 m TeH gen KaObuLIaHaAbl. [IuKcenb KaOBIPFACHIHBIH Y3BIHJBIFBI JKEPTUIIKTI
JKepaeri 2 M colKec KeJice, OHJa OHBIH KEHICTIKTIK KECKIHACIY MYMKIHIIT 2 M
KYpau/bl.

Kapmsi kemnep - Kapibl My3/IbIK OpEKETIHIH HOTHXKECIH/I€ KAJIBINTAaCKaH IUPK
TYOIHIH MOpPEHAJIBIK IIOrIHAUIEPIHAErT OWBICTAPABl TOJTHIPBIIT TYpaTblH CY
KOWMaJIapsl.

Monimertep  6azacel - Oip-OipimeH  OaitmaHbICThl  (pailinmapbIH
YHBIMIaCTHIPBUIFAH KUBIHTHIFBI.

BerenMeni kesjiep - HETI3r1 ajKanTa >XKOHE KEMOIp JKeKe arblHCysIapia
OpHaJacCKaH MOPEHAHBIH KUBLIBICKAH JKepJIEPiH/Ie Maiia O0JFaH Cy KOWMalIaphl.

MYy3IBIKTBIK-MOPEHAIBIK ~ KOJAep - OWiK TayJdsl JKOHE  Tayasabl
ayJlaHJapbIHBIH KOJaibl (PU3NKaIIbIK-reorpadusIbIK XKaFaaiiapbiHa OaliIaHbICThI
KaJIBINITacCaThIH TAOUFU Cy KOMMasaphl.

My3IBIKTBIK-MOPEHAIBIK KOJJIEPIH JaMybl - Cy O€TIHIH ayJaHbl MeH
TEepPEH/IITIHIH JKOHE JKaFa JUHAMHMKACBIHBIH OCNTil Olp yaKbIT IMIIHJIEC KAPKBIHIBI
ecyl, e3repyi.

My3IBIKTBIK-MOPEHAIBIK KOJACP/IIH CapKbUTYBI - Oenriii O1p yakpIT 1IIIHJIE
KOJ1 Ka3aHIIYHKBIPBIHBIH JeTpajalusfa YIIbIpaybl, KOJIIH ThIM a3 YaKbITTa ©3
KOJIEMIH KOFaJITYybl HEMECE KOJIJIIH aKTapbUIYHI.

MYy3IbIKTBIK-MOPEHAJBIK KOJIAEPIH KOHCEPBATHBTI KYWl - Cy KOJIEMIHIH
KOIDKBUIIBIK OpTallla MOHIEPIHCH aybITKYJIAPBIHBIH OaiikaaMayhl.

MYy3IBIKTBIK-MOPEHAIBIK KOJJICPAIH IMaiaa OO0Mybl - aFbIHIIbI KaHAJIBIHBIH
HEMecCe MOpEHa, MY3/bIK JICHECIHIH  ©3TepiCKe  YIIbIpaybl  oCEpiHEH
Ka3aHIITYHKBIPBIH 0ACTAINKbl TOJBICYHI.

Omnanapl KOJJep - MY3/IBIKTHIH alllbIK 06J1irt MEH MOPEHAHBIH (DPOHTAIIIBI
JKOTachl apachlHIAFrbl MOpPEHAa OeTIHAErl >KaObIK IIYHKBIPIAPIABIH CYMEH
TOJIBICYBIHAH Tali1a 00JaThIH Cy KOWMasaphl.

Cen kaymi - CEeNJIIH XYPIN 6Tyl HOTH)KECIH/IE TYBIHAANTHIH YKOHOMUKAJIBIK
IIBIFBIHAP MEH aJlaM IIBIFBIHBIHBIH KYTIJICTIH CaH/IBIK MOJIIIEPI.

Cen xkayinrumiri (hazard) - 3ussH KedaTipyl MYMKIH KYOBUIBICTap/IbIH,
OKHUFaJIapIbIH, IPOIIECTEPAIH KOPIHIC OEpy MYMKIHJIIII.

Cudonaap o/1ici - MOpEHaAIBIK KOJIJICH CY/IbI aiiian MIbIFapyFa apHaJIFaH d/Iic,
OHBIH OHIMILIITT K6J Ka3aHIIYHKbIPhIHA aFbIll KEJIETIH Cy KOJIEMIHEH achlll KEeTyi
KepeK.



CraTUCTHKANBIK MOJIIMETTEp - aKmapaTThl CaHJbIK TYPAE KOpceTy
HOTIDKECIHJIE XalblK IapyallbUIBIFBIHAAFEI Op TYpPJl canagarbl MEMJIEKETTIK
KBI3BMETTEPIH  MOJIIMETTEpiHe, COHBIMEH KaTap CTalMOHApJibl  OakKbuIay
OCKeTTepiHiH  MoJiMeTTepiHe  (TUAPOJIOTHSUIBIK — JKOHE  METEOPOJIOTHSIIBIK
MOIIMETTEp, KOPIIaFaH OPTAHbIH JIACTAHYbI MAJIIMETTEPIHE) KOJI KETKI3Y.

Cy unnekci (NDWI) — cy oObekTinepin Oenriien KopceTeTiH, COHBIMEH Oipre
OCIMJIIKTEp MEH TOMBIPAKTHIH Oacka Ja €peKIIETIKTEepPiH TEeXKEHTIH KachlUl kKoHE
aKbIH MH(PaKbI3bLI CIIEKTPIIK JKOJIAKTAp apachlHAAFbl KaTbIHACTAP/IbIH KaJbIIKA
KEJITIPUITeH WHJICKCI.

TepMokapcTThl Kejnep - TEpPMOKApCT IMPOLECTEPl IKOHE KOMUITeH
MY3IBIKTBIH JKapbUly JAeQopMaiuscbl HOTHKECIHAE >KapbIKTap/bl, ONBIKTApAbI,
TEPMOKAPCT IIYHKBIPJIAPBIHBIH €pIr€H CyMEH TOJBICYbIHAH Maiaa OONaTblH Cy
KOMMaJiaphbl.

¥meipay myMkirgiri (susceptibility) - ke3 keiren marepuaiigblk 00bEKTiHIH
Oenrini Olp TeHEe3UCTerl, KapKbIHIABUIBIKTAFbl amaTThl KYOBUIBICTBIH KYpPIIl Ty
HOTWKECIHAE TaOufu Hemece OenruleHreH (QyHKIUsUIapblH OpbIHAAY KaOlJleTiH
1II1iHapa HEMECE TOJIBIK KOFAJITY KACUET! PETIH/E aHBIKTAJIA IbI.

RAMMS (Rapid Mass Movements Simulation) — yur emmemai penbedreri
reo(pU3MKaNblK MacCalblK KO3FalbICTapAblH (Kap KOIKIiHI, Cel TAaCKbIHbI,
KBUDKbIMA, CBIPFbIMA) KaJIbIITACYbIHAH OacTall, KYpII 6Ty1HE IeHIHIT KO3FaJIbIChIH
ecenTeyre apHajiFaH 3aMaHayu CaHIbIK MOJIENb.



KBICKAPTYJIAP MEH BEJIT'IVIEP

AHP — Analytic Hierarchy Process

API - Application Programming Interface

CHELSA — Climatologies at high resolution for the earth’s land surface
areas

LULC — Land cover and Land use

MSS — Multispectral Scanner System

NDVI — Normalized Difference Vegetation Index
NDWI - Normalized difference water index

NIR — Near-infrared

OSM - Open Street Map

RAMMS — Rapid Mass Movements Simulation

SPI — Stream power index

STI — Sediment transport index

SWIR - Short Wavelength Infrared

TM — Thematic Mapper

TM/ETM+ - Thematic Mapper/Enhanced Thematic Mapper Plus
TWI - Topographic wetness index

USGS — The United States Geological Survey

['AX — reorpadusibiK akmapaTThIK XyHeep

KBCM — XKep GenepiHiH caHIBIK MOJIEII

KK3M — XKepai KalIbIKTBIKTaH 30HATAy MOJIIMETTepl
AK — AKimoHepJIiK Koram

PMK — PecryGnukaibik MEMIIEKETTIK KOCITOPBIH
MM — MeMIIeKeTTIK MEKEME

TXXM — TeTteH1e araailiap MUHUCTPJIIIT]



KIPICIIE

KyMmbIcThIH Kaanbl cunatramachl Cen TacKplHIapbl KaszakcTaHHBIH
IIBIFBIC, OHTYCTIK-IIIBIFBIC JKOHE OHTYCTIK OOJIriHIer Tayabl ayJaHaapaa KepiHic
OepeTiH KayinTi KyObUIbIcTapAbiH Oipi. Cen TacKbIHIAPHI KAYINITUTITIHIH I97em
pETiH/C OHBIH aTaliFaH ayJaHAapFa OKeJIETiH 3USH/IbI CAIIAPBIH KeNTIpyre OOJabl.
KazakcTanHblH cen KyObUTBICTapbl AHTOJIOTUACHIHAA KENTIPUITeH MOTIMETTepre
CYMEHCEK, ceNl TacKbIHIaphl KE3IHAE IIapyallbUIbIK OOBEKTUIEpre HYKCaH
KEJICTIHAIT, TINTI ajgaM eJliMi JIe OpbIH ajlaThblH JKaFJalJapAblH TIPKEJITeHIIr1
JKOHIHJIET1 MOJIMeTTepl Ke3nectipyre Oomaapl. OfaH Koca, eJIMI3JEri cell
KaJbINTacy JKOHE OHBIH OCE€p €Ty aiiMakTapel InamameH 164 MblH —KM?
KYPaWUTBIH/BIFBI, OHBIH 1II1HAE AJIMAThl OOJIBICBIHA THECTI CeJl KayliNTi ay/laHHbIH
11 MBIH KM? aJblll KATKAHABIFBI, aJAMHBIH TIPLOIUIK €Tyl MEH MIapyaIlbLIbIK
JKYPri3ylHe KOJalbl )KepIepiH cell KAyINTUIIK T9PEXKECIH apTThIpa TYCEl.

Kinumartely — e3repyl  JKarjallblHAAa  MY3ABIKTApAbIH ~ KEWiH  IIeriHyi
HOTWKECIHAE OWIK Tayibl ayJdaHAapJarbl *aHa MOpEHaJIapAblH Oocal UIBbIFYBI,
MY3/IBIKTBIK-MOPCHAJIBIK  KOJIICP/IIH KaJBIITACYhl JKOHE OJIAPABIH KapKBIHJIBI
JTaMybl, KoJl OailTaMBbIHBIH TYPAKCBI3ABIFBI 3€PTTCY ayJAaHBIHIAFBl TIISIITHAIIBI CElT
KayIOTUTITIH apTThipyia. OHBIH YCTIHE, KIMMATThIH FaJlaM/IbIK KbUIBIHYbI HET131H]1€
Ouik Tayibl aliMaKTarbl HOJJIIK H30TEPMaHBbIH >KOFapbulaybl €ceOlHEH HecepIl
TeHE3UCTEr1 CeJl TAaCKbIHAAPBIHBIH OOC CHIHBIKTHI MaTepUalIapAblH MOJ KOpPbI
JKWHAKTaJFaH ayMakTapaa KepiHic Oepy BIKTUMaIABIFI HOCEpJl CeIIepiH
KayInTUIiria ecener Tycyne. Ocblnaiiiia, e AnataybIHbIH OpTaNbIK OOJITiHAETI
eNII-MEKEH/Iep, IIapyalblIblK OOBEKTUIEp MEH HWH(PPaKYpPBUIBIM  TypJepi
MOTEHIMANIBI KAyl aiiMarbIHBIH TIKEJIeH pelenueHTTepiHe aiHaIbI.

Con cebenTi, TayJbl JKOHE TayallJibl ayJdaHIApAbIH KapKbIHIbI HUTEPLIIIL,
aJITaAMHBIH IIAPYaIIbUIBIK 1C-OpPEKETIHIH ocep €Ty KapKbIHBI MEH apeajIbIHbIH apTybIHA
OailJIaHBICTBI, COHJAN-aK CENJICH KOpPFaHy MaKCaThbIHA CaJbIHFAaH HMMapaTTapIblH
TO3ybIHA HeMece OoJialakTa KYTUIETIH cel TacKbIHAapblHa TeTen Oepe amMmaiibl
JIeTeH KayinTepaiH OoJiyblHa OalIaHBICTBI CEJ KayilTUIIr, Cell TaCKbIHAapbhIHA
VIIBIPAUTBIH ayJaHap sKoHE Cel KayIll )KOHIHJIET1 YFbIMIAp/Ibl capaliar, cojapablH
HETI31HJIe KapacThIpaJllaThlH ayJlaH KapTachIHBIH JKaHa HYCKAJIAphIH JKacay
KKETTUTIT1 TYBIHIAIbI.

Kazipri Tanma, moTeHmManabl cel KayinTuririd Oarajgay MakcaTbIHIa
reorpadusuiblk  akmaparthik Okyienep (ICAX) rtexnomorusutapeinbiH, Kepmi
KAIIBIKTBIKTaH 30HATay ManiMeTTepiniH (JKK3M) sxpingam, opi yakbITBUIBI MICTTM
KaObUIIay MaKcaThIHJA TMalmanaHbuly aschl apTyna. Hakreuiail keme, cen
KAYINTUIIT MEH CeJl TACKBIHBIHA VIITBIPANTHIH ayMaKTap bl Oaranay apKblIbl 3€PTTEY
ayJaHbIH KayINTUIIK Jopekeci OOMbIHINA 30Hajay HOTHXKENepl ayMaKTarbl cell
KaymiH Oackapy HIenIiMaepiH KaObUIlay Ke31HJE JKOHE Cel KaylliHe VIIbIpaybl
MYMKiH 00JIaThIH ayMaKTapabl 0omkay ke3iHe KaxxeT. CoHaaii-ak, KoJl )KeTKI31UITeH
HOTHOKENIEp ceJl KayinTi ayMaKTa )Ky3ere achIpbUTYhl KQXKET I1apaiap MEH CabIHYbI
MYMKIH OOJaThlH KOpPFAaHBIC MMapaTTapblH >ko0anay >KOHE >Kocmapiiay Ke3lH[e
OHTAMJIBI, Op1 YTHIMIBI HIEHTIM/IEP KaObullayFa MYMKIHIIK O€peTIHAIT1 co3ci3. A,
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OJ1 ©3 Ke3€eTiHJIe XaJBbIKThI CeJl TACKBIHAAPBIHBIH allaTThl OCEPIHEH aMaH ajbll Kaly
MaKCaThIH/Ia KY3€re achIpbUIAThIH KOPFAHY KOHE alblH aldy XYMBICTapbIHBIH
JIYPBIC, 91 YaKbITBUIBI )KY3€Te aCYbIHbIH HET131 OOJIBIN TaObLIa IbI.

3epTTey TAKBIPBIOBIHBIH 63€KTLIIr]

Konpipxait enmikrepae XX FachIpAbIH EKIHIII JKapThICBIHAH OacTaifraH
KJIMMATTBIH FaJaMIbIK KbIIBIHYBI OMIK TayJIbl alMaKTapaaFbl MY3bIKTAp/IbIH KEH1H
HIEriHy1HEe albIl Keyai. My3JbIKTapblH KeHiH MIeriHyl HOTHXKECIHAE OWIK TayJibl
aliMaKkTapaarbl MY3JBIKTBIK-MOPEHAIBIK KeIIeHHIH Taburathl e3repiai. ComapabiH
imiHae OWik Taysabl alMaKTaFbl MY3JBIKTBIK-MOPEHAJIBIK KOJIACP/1H IMaiaa OoJblIIl,
OJIapJIbIH ©CYIHE, JaMybIHa >kKaraai >kacayijpl. lime Asaraybl aitMakTapblHIa Ja
aTaJFaH >karaaiap 6ankaisin oTelp. liie Amartaypinaa 60-1bl KbLIAAPABIH €KIHIII
XKapTbICblHAH Oacrtarn OlpHelIe MY3JBIKTBIK-MOPEHAJBIK KeJJiep Maina OoJbl.
Kaszipri ke3e 0cbl MOPEHAJIBIK KOJIAEP TOJBICHII, OJIapAarbl Cy ACHIeill KoTeplIy/Ie.
On e3 Ke3eriHae, MY3/bIKTHIK-MOPEHAJIBIK KOJIEPAlH akKTapbuly KayilTiIiriH
apTTHIPHITNI, ayMaKKa IMOTEHIUAIABl Kayin TeHmipeni. COHABIKTAaH MOPECHAIIBIK
KOJIEp/iH ICHIeH1HIH apThII, JaMybl HOTH)KECIHE Maija O0IaThIH MIISIUaIbI Cell
TaCKbIHJAphl KAyINTUIIrH Oaranay, COHBIMEH KaTap CeJl TACKbIHAAPBIHBIH XKYPIIl 6Ty
ayMarblH JKaHa MOJIMETTEp MEH OJIapAbl OHACYIIH >KaHa TEXHOJIOTHSUIAPHIH
KOJIJTaHy apKbUIbl 30HAJIay ©3€KT1 Macelie OOJIBIN TaObLIa/Ibl.

ZKyMBICTBIH MaKCAaTbI MEH MiHAeTTepi

JluccepTanMsuibIK — KYMBICTBIH ~ Makcatel — I[ne  Amnaraysl  e3eHfep
aJanTapbIHAAFbl MY3IBIKTHIK-MOPEHABIK KOJJEP/IIH aKTapbUTybl Ke3iHJe Manaa
OONaTBIH TACKBIHAAPIBI THAPOAMHAMHUKAIBIK MOJEIBACY, COHBIMEH Karap
MY3JIBIKTBIK-MOPEHANBIK KOJIJEPAeT1 MOTEHIIMAAbl KayINTUIIKTI Oarajay oHe cell
KayinTi ay1aHaap bl 30Hajay.

Anra KOMBUIFAaH MakcaTKa OailIaHBICThl AUCCEPTAIUSIIBIK KYMBICKA KeJecl
MIHJETTEP KYKTEIAi:

- Ine AnartayblHbIH  OpTajblK  OJNITHAErT  MY3IBIKTBIK-MOPEHAIBIK
KeJIepaiH MOP(POMETPHUSIIBIK KOHE THAPOIOTHUSIIBIK CUIIaTTaMaIapbliH HAKThHLIAY;

- Ine AnartayblHBIH  OpTanblK  OOJITIHIETT  MY3JIBIKTHIK-MOPEHAIBIK
KOJIJIEp/iH JaMy TMHaAMHUKachklHA Oara Oepy;

- Ine AnartayblHBIH  OpTanbIK  OOJNITIHIAETT  MY3IBIKTHIK-MOPEHAIBIK
KOJCPIIH aKTaphUTyblHA ocep eTeTiH (aKTopiapAsl JKOHE  aKTapbuly
KPUTEPHUIIEPIH aHBIKTAY;

- Ine AnartayplHBIH  OpTajbIK  OOJNITIHIAETT  MY3IBIKTHIK-MOPEHAIBIK
KOJIJIEP/AiH aKTapyIIbUIBIK KayMiH aHbIKTay HET131HJe OJapIblH Ka3ipri skaraaibiHa
Oara Oepy;

- Ine AnartayblHbIH  OpTajblK  OJNITHIErT  MY3IBIKTBIK-MOPEHAIBIK
KOJIJIEP/AiH aKTapbUly KaymiH ajblH-aJlyFa OarbITTaaFaH )KyMbIcTapra Oara Oepy;



- Ine AnartayeslHBIH OpTaJNbIK  OOJITHAETI  MY3ABIKTBIK-MOPEHABIK
KOJICPIiH aKTapbhLUTyhl KE31H/IE KAJBINTACATHIH CEJT TACKBIHIAPBIH MOJICIIBIICY JKOHE
OJIAapJBIH JKYPIN OTy JKOJIBIHAAFBI KAayINTUIK IopekKeci MEH Kayilm JACHTeHiH
aHBIKTAY

- Inme AnatayblHBIH  OpTajblK  OONITIHAECTT  MY3ABIKTHIK-MOPEHAIBIK
KOJICPiH aKTapbUIybl KE3iHJE ©3€H aJlalTapblHIaFbl MOTCHIHUAIABl KayinTi
OaraJiay »oHE 30HaJAY.

3eprTey o0bekTici: [11e AnaTaybl cONTYCTIK OETKEH1HIH OpTaJbIK OOJIriHAe
opHaylackaH Y JKeH >koHe Kimri Anmatsl e3eH ajgantapsl

3epTTey MOHII MY3ABIKTHIK-MOPEHANBIK KOJJEPAIH >KIKTEeMECI,
OJIap/IbIH YaKbIT )KOHE KEHICTIK OOMBIHIIIA ©3Tepy TUHAMHUKACHI, MY3/IbIKTHIK -
MOpEHAJBIK  KOJJEPAIH aKTapbuUly KE3IHJIErl ©3€H ajanTapbiHAarbl
MOTEHIIUAJIIBI KAYINTUTIKTI Oarajiay »KoHe 30Haay

3eprTey amicrepi: My3IBIKTBIK-MOPEHAJBIK KOJAECPAIH aKTapbLTybl
HOTIDKECIHJE Taiia OoNIaThIH ©3€H  alanTapbIlHAAFbl  MMOTEHITHAIIBI
KAyINTUIIKT] Oaranay >koHe 30Hasay YIuiH XKep Typaibl FbUIbIM cajladapblHAa
KOJIJIAaHBUIATBIH YHJIECKEH oJicTep KEIIeHIH >KOHE MaMaHJIaHAbIPbUTFaH
oMiCTep/ll KOJAAHY KaKETTUIr TybiHAaAbl. OnapJplH 1MIIHEH >XYHeliK
Tajjaay, CUHTE3/ey, KapTopradusiiblK, CAIBICTRIPMANIbl TalAdy, JTOTHKAIBIK
yJiriney »xoHe T.0. omictepi atayra 6omaabl. COHbBIMEH KaTap, MY3/IbIKTHIK-
MOPEHAJIBIK KOJIJICPiH YaKbIT )KoHE KEHICTIK OOMBIHIIA 63Trpey JMHAMUKACHIH
Tanjnay YIIIH CTaTHUCTUKaIBIK onictep MeH ['AXK koHe KalbIKTHIKTaH
30HATAY TEXHOJOTHsUIaphl KOJJAHBULABL. AJ, ©3€H ajJanTapbIHIarbl
NOTEHIMANIbl KAYINTIIIKTI Oaranay >koHe 30Hanay ["’AXK oprackiHaa memim
KaObUTAAYIBIH KO KPUTEPHUSUTBIK SICI apKBUTBI )KY3€Te aChIPBUI/IBI.

ZKYMBICTBIH FBUIBIMH KAHAJBIFbI

» MYy3IBIKTEIK-MOPEHANBIK ~ KOJICPAIH Kas3ipri JKarmgaibl MeH Jamy
JMHAMUKAChIH Oaranay MakcatbiHga cy wusaekcli (NDWI) apkbuibl 3eprrey
ayJlaHbIHAAFbl MY3JIBIKTHIK-MOPEHANIBIK KOJJIep CaHbl HAKTBUIAHBIN, OJIap CY
alIBIHBIHBIH ayJaHbl OOMBIHIIA JKIKTEIIN, OMIKTIK OOMBIHIIIA Tapay JUHAMHKACHI
AHBIKTAJIJIbI;

» FapelnTelKk CypeTTepiH OHJIEY HETi3IHAEC MY3IBIKTHIK-MOPEHAIBIK
KOJIAepaiH MOPGOMETPHUSIILIK CHIaTTaMajJapblHa KOJ KETKI3UIII, MY3IbIKTHIK-
MOPEHAIIBIK KOJACP/IH JKaHa KEeHICTIKTIK-YaKbITTHIK Tapairy kaprackl (1:25 000)
JKacalibl,

» Cen TacKbIHBIHBIH KaJIBINITACYbIHA, JAMYbIHA, KYPIll OTyiHE dcep €TeTiH
THUAPOMETEOPOJIOTHSUIBIK, T€OMOPQONOTHIIBIK, T'e€000TaHUKAIBIK  (akTopiap
OarayaHbIl, CeJl TACKbIHBIHBIH KAYINTUITIHE *OHE CeJ TAaCKbIHbIHA YIIBIPAWTHIH
ayMakKTapra ocep €Tyl Heri3r1 KpUTEpUiliiep aHbIKTaJIJIbI;
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» Taburm opTaHbIH Ka3ipri e3repicTepiH CHUIATTAWTHIH KOPCETKIIITEP/Ii
['AXK opracbiHga eHJEy apKbUIbl MYJIbTUKPUTEPUSIIBIK MICHIIM KaObuInay oici
KeMeriMeH Ine AnatayblHbIH OpTasbIK Oemiriaeri cen amantapbiHbiH 1:25 000
MAacCIITa0BIHAFHI CeJ KayINTUIIK KapTachl )KaHAPTHUI/HI;

» Anramkel peT YnkeH xoHe Kimri Anmarel e3eH alanTapblHIAFbl CEl
TaCKbIHBIHA YIIBIPAybl MYMKIH OOBEKTIIEp >KOHIHIETT MOIIMETTEepAl €CKepy
Heriziaae e AnaTaybIHBIH OPTAJIBIK OOJITIHIH Cel TaCKBIHBIHA VIIBIPAy KapTachl
Kacalbl,

» Anramkel per lme AnaraybslHBIH OpTajblK OeJliriHIe OpHalackaH aca
KayinTi MY3IbIKTHIK-MOpPEHANBIK KejaepaiH akTapbllybl RAMMS (RApid Mass
Movements Simulation) — reodu3sukaablk MaccallblK KO3FajbICTapIbl €CENTeyre
apHaJFaH 3aMaHayW CaHABIK MOJEJ apKbUIbI MOJEIBICHIN, Cel TacKbIHBbIHA
YIIBIPDANTBIH ayMaKTap KapTaChIHBIH JOJAUIIT apTTHIPBUIBIN, CEl TaCKbIHBIHBIH
YKYPIN OTY KOJIBIHJIAFbl KAYIITUTIK ACHI€i1 HAKThLJIAHIbI.

3epTTeyniH FBIJIBIMH K9HE MPAKTUKAJIBIK KYHIBLJIbIFbI

3epTTey >KYMBICBIHBIH FBUIBIMH JKOHE TMPAKTUKAIBIK KYHIIBUIBIFBI PETIHAC
3epTTey aynanbl OoifbiHIa ['AXK TexHomorusiiapel MeH JKepii KallbIKTHIKTaH
30H/ITAY MOJIIMETTEPIH KOJIJJaHA OTBIPBIN KOJ KETKI3UITeH, KayllnTi 3K30TeHIIK
MpOIECTEPAIH KayilTUIIriH Oarayiay >KOHE OJap/blH alJIbIH-ally, COHJai-aK Ko
aKTapbLUTYyBIHBIH KayTiH OacKapy/1a THIMI1 OOJIBIN TaObLIATHIH 3€PTTEY HOTHKEIEPIH
aiiTyra 00JaIbl.

O3eH aanTapblHBIH NOTCHITUAIBI KAYINTUTIIT MEH MY3IBIKTBIK-MOPEHAJIBIK
KOJICPIIH TUIPOMETECOPOJIOTHSIBIK CHUMATTAMAJIAPbIH  3€pPTTEY HOTIDKENEpiH
3epTTey ayJaHbIHAAFbI CEJl KayilTi OOBEKTUIEPAIH KAYINTUIIK AOPEKECIH aHBIKTAY,
QIJIBIH aja €CKepTy JKYHeNepiH Kypy KOHE Cel TAacKbIHBI OOJIFaH Karmanja
ABAKyalMsJIay KYMBICTAPhIH YaKbITBUIBI, 9p1 THUIMJI KY3€re achlpy YVILiH, Cell
KaymiH Oarajiay yuIiH Taiijnananyra OoJjiajabl. 3epTTey ayJaHbl OOWBIHINA Cell
TaCKbIHBIHA  VINBIPaybl MYMKIH ayMakTapJbl 30Hajay HOTIDKEIEpl  Cy
apyamniblIbIFl  KBI3BMETTEPIH JKOCIApiiayFa, JKOHOMHKAJBIK KOHE OJCYMETTIK
IIBIFBIHIAPBI €CENTEYTE, COH/Ial-aK XaJIBIKThI aKIMapaTTaHIbIPyFa )KOHE Cell KayIiH
Oaranayra Heri3 0oJia anabl.

JluccepTanMsuibIK  SKYMBICTBIH HOTIDKeNepl line AsnatayblHBIH CONTYCTIK
OeTKeHiHaer1 MY3IbIKTHIK-MOPEHANIBIK KOJACP/IIH aKTapblUly KayiNTUTITIHIH alabIH
aJTy JKOHE CeJl TaCKbIHJAPBIHBIH KEJTIPETIH MIBIFBIHBIH OOJABIpMAY JKOHIHJIET] 1C-
mapanapbl d3ipiey xKoHe )Ky3ere acklpy OowbiHIIa «Kaszcennenkopray» MM-HiH
OTIePATHBTI )KYMBICBHIH 1A IPAKTUKAJIBIK KOJIAaHbICKa ne 00bl. CoHmaki-ak, 3epTTey
Hotmxkenepin Kaszakcran PecnyOnukacbinbiH TeTeHIe kargaiiiaap MUHUCTPJIITLI,
ayJIaHJBIK JKOHE OOJIBICTBHIK OacKapmaliap, FEUIBIMUA YHBIMIAPIBIH KYMBICTapbIHI
naiiiananyra 00Jabl.

Koprayra keJsecigeid Heri3ri fbLIBIMH 3epTTey TY:KbIPbIMIAMAJIAPbI
YCHIHBLIA/IbI:
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I. Ine AnaTayblHbIH OpPTaJIBIK OOJITIHAE OPHAIACKAH MY3AbIKTHIK-MOPEHAIBIK
kemnepain 1970-2020 xok. apadblFbIHAAFBl JAaMy JIWHAMUKAachl MEH Kasipri
KarJalbplH Oaranay HETI31HJE MY3JbIKTBIK-MOPEHANBIK KOJIACPIIH KEHICTIKTIK
Tapaiy aiiMakTapbl MeH MOP(HOMETPUSIIBIK CUTIaTTaMalIaphbl aHBIKTAJIIB.

Il. My3AbIKTHIK-MOPEHANBIK KOJIACPIIH aKTapbUly KaylNTUIITIHIH ajAblH
allyra OaFbITTAJIFaH JKYMBICTapra Oara Oepy apKbUIbl MY3JBIKTHIK-MOPEHAIIBIK
KOJJIEpIiH KayiNTUIIriHEe acep eTeTiH (haKTopiapAabl Tajnay Heri3iHAe KayllnTiTikK
KpuTepuiiyiept TaHamabl. KeNnkpuTepusIblK IIemnM KaObuiay oficl apKbLIbI
3epTTey AayAaHbIHBIH CeJl KayilnTUIK JKOHE CeJl TAaCKbIHbIHA YIIBIPANTHIH
ayMaKTapbIHbIH 1p1 MaciTa0Thl KapTanapsl (1:25 000) sxacansl.

I11. 3epTTey aygaHBIHBIH CeJ KayINTUIIK JKOHE Cell TACKbIHbIHA YIIBIPANTHIH
ayMakTap aTThl ipl MacIITaOThl KapTaJlapblHBIH JQJIIUIITIH apTThIPy MaKcaThIH]Ia
RAMMS 6Garnapnamachl apKbUIbl THJIPOJIMHAMUKAIBIK MOJIEIBACY HETI31HJE Cell
apHaJapbIHbIH KaYINTUTIK JOpPEkKeCl HAKThUIAHIbI.

ABTOP/BIH KYMBICTAFbI JKeKe yJieci

3epTTey KYMBICBIHBIH MaKCaTbl MEH MIHJIETTEPIH KY3€re achblpy YILUIH OCHI
yakKpITKa JCWIH JKYPTi3UIT€H FBUIBIMH 3€pPTTEY KYMBICTaphIHA IIOJIY KACAJIBIII,
3epTTeyre KaKeTTI MAJIIMETTEp KUHAKTAJAbI. 3epTTey ayJaHbIHIAFbI TOTCHIIMAIIbI
KayInTUTiKTl Oaranay yiniH ocep ereriH kputepuidnep ['AXK TexHomorusapsi
apKbUIbl OHJEINIIN, JKaHa Kaprajap kacaiabl. JluccepTalMsiHbl JKa3y JKOHE
KOJKa30aHbl PACiMJIEy aBTOP/bIH JKE€KE KaTbICYbIMEH OPBIHIAJI/IBI.

ZKyMBICTBIH anipo0anusichl

JluccepTanysuIbIK  JKYMBICTBIH TaKbIPBIOBI asICBIHAA 3€pPTTEY HOTHIKENIEpi
KazakcTanapIK ’oHE XalbIKapallblK KOHpEpeHIusIapa OassHIan b

- AonymmaeBa ©O.C. Ine AunarayblHbIH COJTYCTIK OETKEill OpTabiK
OemiriHAer: My3JbIKThIK-MOPEHAJBIK KOJJIEpAiH KaublliTacy mapTrapbl. «Papadu
olleMi» aTThl CTYACHTTEpP MEH Kac FalbIMIApAbIH XalbIKapalblK FHUIBIMU
koH(pepeHnnmsaMarepuanaapel. Kazax yauepcuteti, Anmmatel, Kazakcran. 2021, 52
0.

- AOnynnaesa ©O.C. Ine AnaTtayblHBIH COJTYCTIK O€TKEHl OpTaJIbIK
OeMITiHAeT] MOpPEHANBbIK KeJIepAiH Kazipri xarmaibl. «®apabu ojemi» aTThl
CTYJIGHTTEp MEH >Kac FaJbIMIAPIbIH XaJIbIKAPAJIbIK FHUIBIMA KOH(MEPEHITUS
matepuannapsl. Kazak yausepcureti, Anmatsl, Kazakcran. 2022. 88 6.

- AOnynnaeBa ©.C. Iie anatayblHBIH OPTaJbIK OOJITIHACTI MOPEHAIBIK
KOJICP/IH aKTapbUly KaylnTUliriHe ocep eTymil ¢aktopaap. <« Kaceln kemip
yprnakTaH-yprakka» [X Xaneikapanbsik ctyaeHtrep ¢popymsl. Kazak yHUBepCUTETI,
Anmatsl, Kazakcran. 2022. 489-496 6.

ZKYMBICTBIH KAPUSVIAHYBI 5KIHE CHIHHAH OTYI
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3eprTey HoTIKenepi OoiibiHIa Scopus OasaceiHa eHeTiH «NEWS of the
National Academy of Sciences of the Republic of Kazakhstan. Series of Geology
and Technical sciences» xyprHansiabiH Ne6, 2021 Hemipine «The importance of
conducting research methods to assess the state of glacial-moraine lakesy»
TaKbIPHIOBIH/IA MIETENTIK FHIIBIMH JKETEKIINIMEH MaKaja >KaphIKKA ITBIKTHI.

Conjraii-ak meTeNIik FeuTbiME KeTekmriMeHn «Mountain Resilience: A Tool
for Mudflow Risk Management in the lle Alatau Mountains, Kazakhstany
TaKbIPBIOBIHAA Scopus 0a3acbiHa eHeTiH «Mountain Research and Development
(MRD)» sxypuanabig 43(1), 2023 HemipiHae MaKaia KapbiK KOp/Ii.

3eprrey HoTMkenepiHiH coHrbl OeniMi O6olibiHa KP BFM BEFCBK ychinran
«['uapOoMeTeopONTOTHS KOHE IKOJIOTHS» KypHabIHAA «lite AnaTayblHBIH OPTAIIBIK
OeJriHaeri ©3€H ajanTapbhlHBIH Cel KAayINTUITrH Oaranay >KOHE 30Halay»
TaKbIPBIOBIHIA MaKasia kapusianabl, Ned, 2023 x.

7KYMBICTBIH KYPBbLIBIMBI K9HE KOJ1eMi
Huccepranmsutbik, xymbic 143 G6erren, 11 kecrenen, 33 cypeTTeH Typanbl.

JKyYMBICTBIH KYpPBUIBIMBI KipiclieeH, 5 TapaylaH, KOPBITHIHIBIIAH >koHE 168
nailaJaHbUIFaH 91e0UeTTep TI3IMIHEH TYPAJIbI.
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1 MY3IBIKTBIK-MOPEHAUJIBIK KOJIAEP: HEI'I3T'T TYCIHIKTEP
KIOHE 3EPTTEY TOXIPUBECI

1.1 Heri3ri Tycinikrep

MYy3IBIKTBIK-MOPEHAIBIK, ~ KOJaep — OWIK TayJdbl JKOHE  TayallJibl
ayJlaHJIapPBIHBIH KOJANIbl (PU3UKAIBIK-TeorpadUsIIbIK KaFaaiiapbiHa OAIaHBICTHI
KaJbllTacaThlH Taburu ¢y Koimanapsl [1], [2], [3], [4].

Kenaepnin  KanpiTacyblHa  BIKNAN  €TETIH  KOJAWIbl  (PU3HKAJIBIK-
reorpausIbIK Karnaumap peTiHae OWIK Tayibl >KOHE Tayasabl ayJaHAaplarbl
OumikTiK Oenzeyi, >kep OelepiHiH TUTIMAEHYl, OCTKeMIep SKCIO3UIMSAIaAPhIHBIH
0OJybl, KEHICTIKTE >KaybIH-IIAIIBIHHBIH JKOHE aya TeMIlepaTypachlHbIH Tapaiy
epeKIIeNiKTepiH alTyFa 0omassl [5]. buikTik Oenaeyi Tay KesepiHiH naiaa 6oy,
KOHE JlaMy EepeKILIEeTIKTepiHe, reorpadusuiblK TapailyblHa TIKEJIEH acep ETETiH
Heri3ri (axkropiaapasiy Oipi. CoHbIMEH Karap, OMIKTIK OeJjey Kap ChI3bIFBIHBIH
OpHaJIacyblHa Ja acep eTedl. AyaHbIH bUIFAJABUIBIFBIHBIH TOMEHJIEYl 1€ OMIKTIK
OengeyiHe OalnaHbICTBI, ajl Tay OETKEWNepiHAErl >XayblH-IIAIIBIHHBIH TYCYl
OeTKelep SKCIO3UIMAChIHA, Ty KOTaJapblHbIH O1p-OipiHEe KaThICTBHl OPHAJIACYHI,
OJIap/bIH KaJKaJIayIlbl )KoHE TOCKAYBUIIBIK POJIL, )Kep OeAepiHIH TITIMACHY1 CUSKTHI
oporpadusuIbIK (akTopiaapra Toyeai [5]. Tayisl KeJIiH cy )KoHE KbITY peKUMACPI
Tay MaKpOEHICTEPIH/IET1 KYH COYJIECIHIH IKCIO3UIUSACHIMEH OailIaHbICThI. AJl, e
AKCIIO3UIIMSCHL KYH COYJIECIHIH OCEpiH KYIIEHTEe OTBIPBHIN, 3epTTEy ayJaHbIHBIH
KJIMMAThI MEH JIaHmadTTapblHa Jja 9cep eTe/l.

Taynpl >xoHE Tayaybl ayJaHjapjaa opTyp/l MImNHACTI KeJAepIiH mahga
00JTybl TEKTOHUKAJIBIK KO3FaJIBICTAP MEH JKOFaphl CEHCMUKAIIBIK IPOIECTEPMEH, KO
Ka3aHIIYHKBIPJIAPbIH KYPAUTHIH Tay >KBIHBICTAPBIHBIH KYPAMbIMEH, JKbUKbIMAJIAp,
ChIpFbIMajap »>KoHe ©Oacka Ja OeTKeWiK MpolecTepiHiH OeJICeHITIrIMeH
OaiimaneicTel  [1]. CoHbIMeH KaTap, OJap[blH KaJbIITacybl MEH JaMyblHA
HIerHAUIEPAIH TY3Ulyl, BUIFAJIMEH KamMTaMachbl3 €Ty, TeMMepaTypaibIK Karaau,
MY3/JIaHy TIPOIIECi, Kap MEH MY3 KaMbUIFbICHIHBIH JUHAMHUKACHI CUSKTHI KIIMMATTHIK
dakTopnap ocep etedi. Taynbl Kejiaep Typaibl aiFamkbl MajgiMeTTep XIX
FACBIPABIH asfbl MEH XX FaChIPIBIH OachblHAa OpBIC TeorpadusIbIK KOFAMBIHBIH
mymenepi MymketoB [[.U., Jlanrearen B.B., becequn I1.U., Jlunickuii B.W. xone
T.0. YUBIMIACTBIPFaH dKCIICIUIMSAIAPIBIH ecenTeMelIepinie naiaa 6oma GacTassl
[1]. 3epTTeyirinep TaOUFHU MY3IBIKTHIK Cy KOHMaIapbiH Oip-OipiHEH opIaiibIM aHbIK
aXpIpaTa AJIMANTBHIHIBIFEIH aliTa OTBHIPHIT, OJIAPABI MY3JBIK MaHbI, MY3BIKTHIK
HEMeCce MOPEHAJIBIK KOJIIep JeT aTaraH.

Toxmaramb6etoB [.A., CynakoB II.A., IlnexanoB II.A., Ky6pymko C.K.,
Crasunkuit S1.C. [6], [7] 3epTreynepinae MY3AbIKTHIH alllblK JKOHE KOMKEPIITeH
OemIriHIH opTyYpI epy KAPKBIHIbLIBIFBIHBIH HOTHKECIHIE KOJ
Ka3aHIIYHKBIPJIAPBIHBIH Taiij1a 00y TpoIeCi OPbIH alaThIHABIFBI KEATIPUITEH .
Omap ambIK MY3ABIKIICH iprejiec >KaTKaH KeJIeplai My3IbIKMaHbl el araca,
KepemkynoB B.A. [8]mysnbikThik-oiinanabl, [llarpaBun B.W. sxone CraBuikuii
A.C. [9] xenpepaiH Ka3aHIIYHKBIPHI MY3JBIKTapJa OpHAIACKAHIBIKTAH, OJapibl
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MY3IBIKTBIK Jiemn atayabl yebinrad. A, metengik [10], [11], [12]3eprreynepinmae
MopeHalbIK Kenaep Aen Kimn my3 aoyipiHae naiina 6onraH My3/bIK MeH OyHipIik
OHE TYNTIK MOPEHAHBIH apachbIHAa KaJbIITacaThIH KOJAEpP/l aTraca, MY3JIbIKTHIK
KeJIJIep JIeN epireH cyjap ToMEeH Kapail ary OapbIChIHIA KO3FaJbIC JKbUIIAMIBIFBIH
KOHE KO3FaTyblHAa 9CEp €TETIH KYLITEP/l >KOFaNTHIN, MY3/BIKTHIH TITIHAE CYJIbIH
KMHAKTATYbIHAaH KAJBITACATHIH KeyjepAi ataimel. Au, [13] 3eprreynepinme
MY3IBIKTapAbIH OCJICeH TN HeMece MY3ABIKTapAbIH Jerpagalusichl HOTHKECIHIE
MY3/IBIKTBIH YCTIHJIE, aCThIH/IA, dKAHBbIH/Ia HEMECE aJIJIbIHJIa KETKUIIKTI MOJIIEpIe
naiijia 00JIFaH Cy MaccachlH MY3/BIKTBIK KOJIJEP JIeM TYCIHAIpreH.

buik Taynbl jkoHE Tayalpl aymMaKTapAarbl Ka3aHIIYHKBIPIAPIbIH epireH
CyMEH TOJIBICYBbl MY3JIBIKTApJIbIH KEWiH MIET1HYyIMEH »OHE Ka3ipri MopeHajlapMeH
OailylaHbICTBl OOJFAHJIBIKTAH, OJap/ibl MY3JIBIKTBIK, MY3JbIK MaHbl, MOPEHAJIBIK
kesiaep nen araizpl [1], [2], [4], [14]. By HeriziHeH My3AbIKTap/IbIH AIIBIK OOJIir
MeH (pOHTANIbIBI MOPEHA apachlH/1a KAJBINTACKAH KOJIIEPTe KaThICTHI.

JluccepTalysuibIK  J)KYMBICTa KOJIEPAIH KalbIITacybl OapibIK >Kargaiiia
MY3IBIKTADMEH HEMece MOpEHAJapMEeH OalIaHbICThl OOJIFAaHABIKTAH, OJap.IbI
CUMATTay YIIH «MY3IbIKTHIK-MOPEHABIK KOJIIepP» TEPMHUHI KOJIaHBLIIBI.

My3ABIKTBIK-MOPEHANIBIK KOJIepTe Ka3ipri jkKoHe eKenri My30acy JaMbIFaH
OWik  Taymbl  ayJaHAapAarbl  TISALUOJOTHUSIIBIK, THAPOMETEOPOIOTHIIBIK,
reoMopoJIOTHSIBIK  (aKTOpJAApAbIH  OCEPIHEH  KalbIITacy JKOHE  JIaMy
epekmienikTepi ToH. Kenmep My3IbIKTapAbIH alIbIK )KOHE KOMKEPIITeH O0MIKTEepIHIH
©3TepiCKe YIIbIpaybl HOTHKECIH/IE )KOHE TEPMOKAPCTTHIK IPOLECTEPAIH OPbIH aTTybl
oCeplHEH KaJblliTacca, Kel ykaraiia ojapAblH naiiia 60ysl apHaHbIH MY3/IbIKIIEH
HEMece MY3JIbIKTHIK-MOPEHAJIBIK IIOT1H IIIepMeH OerenyiMeH OainanbicTol [1], [2].

My3apIKTapAblH KeHiH MIeTIHYIMEH KaTap OpBIH ajdaThlH MOHI1 TOHJIBI
MOpEeHaNapAblH *KapTblUlail epy Mpoleci, dETTe KPHUOTCHJIK >KbUKbIMaJIapIbIH
meryli HOTHXKECIHJE €epireH CyJdapMeH TONTHIPbUIFAH IIeTIHAUIEpAIH MNaijaa
OomysiHa okeneni [15]. Oceinaiima, jkaHa MOpEHANAPIBIH TY3UTyl, OUiK Taysbl
aiiMakTapJarbl MY3[BIKTHIK-MOPEHANBIK KOJAEPAiH Taiiia OoybIHa, OJap.IbIH
OCYiHE, IaMybIHa JKaFaai xKacauIbl.

MYy3ABIKTBIK-MOPEHANIBIK ~ KOIJAEPAIH KaJIbIITacy MMApTTapblH, OJapABIH
(bU3HUKaIBIK KaFJaiibl MEH 1aMy €peKIIENIKTEPIH, aKTapblly KayINTUIITH CUNIATTay
YIIiH, €H aJIbIMEH, OJapblH TUIITEP1 MEH KIKTEeMeJIepiHe TOKTala KETKEH KOH.

MYy3IBIKTBIK-MOPEHAIBIK KOJIAEP/Il )KIKTEY OJIapbl KaHaai na 6ip Oenriiepi
OoMbIHIIIA JKYHeIey MakcaThiHAa yprizuieni. 1929 xwutet Momuyanos JI.A. Opra
Asus xenaepin Tunteyre apekeT kacamsl [1], [3]. Oa exenri »xoHe Kazipri
MY3IBIKTapAbIH ~ 137IpIMEH  IIEKTEIreH  KOJJIEp  MOPEHANBIK  KeJyjaepre
KaTaTeIHABIFBIH alTThl. Keiiinipek MBanoB I1.B. sxone lynmen B.JI. kemmepmi
MOpP(HOMETPUAIIBIK CUIIAaTTaMaIapbl MEH OWIK Tayjbl ayJaH[a Tapailybl OOMbBIHINIA
KIKTey 1 yebHabI [3].

Opra A3sus xenaepiHiH eH coTTi xkiktemeciH A.M. Hukutun ycbiHasl [16],
[17]. On kemmepii TEHETHKAIBIK THITH, MOPPOMETPUSIIBIK EPEKIICTIKTEePiH,
OpHaJaCKaH >KEpiH, KeJl Ka3aHIIYHKBIPBIHBIH MILNIIHIH €CKEpe OTBIPHII, TayJbl,
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TEKTOHUKAJIBIK, TJIALMUOTEHAIK (MY3ABIKTBIK, KApCTTBIK, 3aHIPJIbIK, MOPEHAIBIK),
TPaBUTALUSIIBIK, THAPOTEHIIK, 1e(ISIIUOHIBIK-COPIIBI JICT KIKTE/I1.

KepemkynoB B.A. Ka3zakcranuelH OuWik Tayjibl ayJdaHIapbIHBIH >KOHE
MIETENIIK Tay JKyhesaepi KeJAepiH KeHIHEH Tallay HeTi31Hae KeJAepiH TeHe3uCl,
MOP(OJIOTUSITBIK KOHE MOPQPOMETPUSIIBIK EPEKIISTIKTEPl OOMBIHINA OJIAPABIH
TOJIBIK XKiKTeMeciH a3ipneai [8]. On ka3ipri MopeHanapaa OpHaIACKaH MY3IBIKTHIK-
MOpEHANBIK KeJAep/l TeHe3uCl OOMBIHIIA ONMaHbl, TEPMOKAPCTTHI, KapJibl )KOHE
OeresmMesni Oelr KIKTE/l.

1986 xbutel [Tomo H.B. [18] Conrycrtik Tsub-lllanp Taynapsl OobIHIIA
MY3/IBIKTBIK-MOPEHABIK ~ KOJACP/l MY3ABIKTHIK, MY3AbIKMaHbl, MY3/IbIKTHIK-
MOPEHAJIBIK XKOHE MOPEHAJIBIK KoJIep Aemn 4 TUIIKE KIKTE/Il.

An [1] 3epTTeyJIepiHe MY3BIKTBIK-MOPEHAJIBIK KeJiep
Ka3aHIIYHKBIPJIAPBIHBIH ~ €PEKIIeNIKTepiHe, KaJIbINTacy JKarjgaiiapblHa Kapai
OMMaH/IbI, ONBIPHUIMAJIBI, KapJibl, 06TeIMENI IEM KIKTEJITeH.

Xorappiia KepceTUIreH 3>KIKTEMEJEp AallalblK 3€pPTTeY OMICTEpPIH KOHE
OATUMETPHUSIIBIK OJIIICYJIEp HOTHXKEJIEPIH HEri3re ajnga OTBIPBIN >Kacajica, COHFbI
KBUTIAPHl KAIIBIKTBIKTaH 3€PTTEY OMICTEpIH MaimagaHa OTBIPBIT MY3IBIKTHIK-
MOpEHAJIBIK KOJIJIEP/IiH JKaHa JKikKTemelepl yCebhlHbUTyaa. Meicanbl, [19] Landsat
FapBILITHIK CypETTEpiH Aemmn(piey HET131HAe MY3IbIKThIK-MOPEHAIBIK KoJaepal 4
TUTKE JKIKTEereH: | TUm - My3JbIKMaHbl KeJijepl (My3AbIKIEH OaillaHbIChl 0ap),
MY3JIBIKTApAbIH TUTIHAE KaJIBITITACKIN, TAMUTBIH KOJJEp, 2 THUI — MY3IBIKTHIK-
MOPEHAJIBIK KOJIJIEP, MY3/IbIK TiJIIMEH OaiJlaHbICHI )KOK, ajaiaa, My3asikrapaan 500
M KAIIBIKTBIKTA, KaHA MOpPEHaJap/ia KaJbIlITaCAThIH KOJJEP, 3 TUIl — MOPEHAJIBIK
kesep, Kimn My3 noyipiHiH oHnaTTapblHIa HeMece eCKi MopeHaiap/ia opHajJacKaH
Kejaep, 4 tum — OereciHll KeJyjep, apHaHBIH KbUDKbIMAJAp MEH Kyjlamayiap
HOTHXKECIHIE OOreTy1HeH KaJbITacaThiH KoJiep. KalbIKThIKTaH 3epTTey 9/licTepiH
naiijanaHa OTBIPBI  MY3JBIKTHIK-MOPEHAJBIK KOJAEpAl JKIKTEY >KOFaphina
KEJITIPUITEH JKIKTeMeJepre KaparaHJa erKel-Terkensl emec, ce0edi FaphIIIThIK
cypertepi aemudpiaey, ogapablH KEHICTIKTIK KECKIHIeTy MYMKIHJITIHIH TOMEH
00Jybl MY3IBIKTBIK-MOPEHANIBIK KOJAEPAIH Ka3aHIIYHKBIPIAPBIHBIH KaJBIITACy
epEeKIIeTIKTEPiH, Kol OailaMbIHBIH KYPaMbIH 3€pPTTEY/A€ KUBIHIBIKTAD TYFbHI3aIbl.
Kamuma B.I1. [19] 3eprrey HOTHXKENEpiHIE MY3IBIKTHIK-MOPCHAIBIK KOJIACPIiH
JKaHa >KOHE €CKI MOpeHajapja OpHajacy epeKIIeTikTepi OONbIHINA KIMMATThIH
e3repyiHe koHe My3 0acyFa peakIusIChl SPTYPIIi OOJATHIH/IBIFBIH KOPCETTI.

MYy3IBIKTBIK-MOPEHABIK KOJJIEPAIH aMy €peKIIeTIKTepIH CUNaTTay YIIH
Kepemkyios B.A. [1], [8] kenaepai cyMeH TOJBICY e€peKIIETIKTepiHe OaiIaHbICThI
TYPAKThI, ME3TUIIK KOHE TYPAKThl eMec Jen KikTeai. KazaHmyHKbIpaaps! epirexH
CYMEH TOJBICKAH TYPaKThl KOJACp Y3aK YakeIT OOWBl cakTamanbl. Tepic aya
TEeMIIepaTypachl Ke3eHIHIH OacTallybIMEH KOJIre KEJETIH Cy aFbIHIBICHl TOKTaraH
Ke3/Ie Cy JIeHreii oenril 0ip MoHTe Jeiin ToMeHaeial. KpicTa KeaiH Cybl KaThil,
KeJIeC1 KbUIZIBIH JKbUIbI KE3€HIHIH OpTachlHa Kapail My3 OeH KapaaH 6ocaiiasl. Kenre
€pireH CyAbIH aFblll Kyl KOHE arblll KETYl JKep YCTI HeMece kep OeTiHE >KaKbIH
OpHaJacKaH MOPEHAINIUIK KaHajljap apKbUIbl JKy3ere achlpbuiaibl. TypakThl
KoJIJIep KoOiHece YIKEH KoJIeMIepIMEH epeKIleIeHE/I].
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Mesrinmik Kejaep TYPaKThl THUIPOJIOTHSIIBIK PEKUMIMEH epeKIIeICHEeIl.
ATanFaH Keimep KOKTEM MEH ka3 ME3TUIACpPIHIE TOJBICHIN, Ky3 O€H KbIC
ME3TUIAEPIH/IC JKapThIall HEMECE TOJIBIKTAal KOJIEMIH XKOFanTaabl. byl eH ToMeHri
HYKTEJIEp/IeTi KOJIMEH THAPABIUKAIBIK OallTaHBICKaH JpEHaX KYHECIHIH TYPaKThI
OTKi3y KaOLIeTTUIIriH Kepcereni. MyHail kejjepre MOPEHAIIIUIK KaHAIAapMeH
Ka3aHIIYHKBIPJIAP/Ibl €pireH Cy/laH 00caTy KacueTTepl ToH.

TypakTel emec Kenmep Ka3aHIIYHKBIPJIAPABIH €pIreH CyMEH Te3 TOJIBICY
apKbUIbl CUNIATTaNA/Ibl. OACTTE, TYPaKThl €eMeC KeJaep/e cel KayilTiUIr »KoFapbl
OO0JIBII, OJIap anaTThl CEJl TACKBIHBIHBIH OPbIH aJly MYMKIHJIITIH alKbIHIaNIbI.

Ocpbunaiiima, MY3JbIKTBIK-MOPEHANBIK KOJJAEP/IIH KaJIbIITaCybl, OJapJIbIH
JaMy TUHAMUKACHI %KOHE KAPKBIHIbUIBIFbl MY3/IBIKTAPIbIH KEH1H IETIHYIMEH, SFHU
KJIIMMATTBIH ©3TepyiMEeH TiKesel OaillaHbICThl eKeHIIT allKbIHaaabl. CoJl ceOenTi,
MY3/IBIKTBIK-MOPEHAJBIK KOJACP/IH KaJbIITaCy >KaraaislapblH, XKIKTEMEEpiH,
JaMy EpEeKIICNIKTEPIH 3epTTey KayilTi 3K30T€HAIK MPOLECTEPAiH ajJblH-aly
MaceJIeNepiH NIy eri eH alFallKbl KaJaMaapAblH O01pi aemn ecenteyre 00aibl.

1.2  My3abIKTBIK-MOPEHAJIbIK KeJiiepai 3epTeyaiH dIeMIIIK
TIKipuOeepi

MYy3IBIKTBIK-MOPEHAJBIK KOJIIEPAl 3€pTTEYIIH TOKIPUOETEpiHIH KaHIaHYbI
KeJIiJiep/e MOTEHIHAIbl aKTapblly KayINTUITHIH TYbIHAAYBIMEH OalIaHBICTHI.
My3IBIKTRIK-MOPEHAJBIK Koepal 3eprreyMer XIX racwipjia eypornainbik reorpad-
raneiMaap Patnens @., Pabo 1., Kemnep P., Topapuncon C., Kauka B., CemeHos-
Tsanp-1Hanckuii ILI1., ®emquenko A.Il., CeBeprnoB A.A., Kayn6apc A.B., Tumio
A.A., bepr A.C., Croyn K., Tanaka K., [llunrron D. xoHe T.0. allHAIBICTHI.

Eyponaoa my30b1KmuvlK-mopeHavblK Ko10epoiy 3epmmenyi

EyponanbIk FanbiMaap My3/IbIKTBIK-MOPEHAIBIK Keaep/i 3eprreymer XV -
XVII raceipiapaa adinanbica 0actaabl [20]. My3abIKTBIK-MOPEHAIBIK KOJACPAC
3€pTTEY KYMBICTAPBIH JKYPri3yre oJIap/blH aKTapbLITybl HOTHXKECIH/IE KAJIBIIITaCKaH
CeJI TACKbIHBIHBIH AJBIIUIIK €JIAEpre KEeATIPreH IbIFbIHBI HeT13 00Jbl. JKyri3uiren
reorpausIbIK 3€pTTEYJEp HOTHXKECIHIE KOJJIEpJIH ayJdaHbl, oOpTalla XoHE
MaKCUMaJJIbl TEPEHIr1, OJapblH ACHICUJIEPIHIH CalbICThIPMANbl ©3repyl, KYpII
OTKEH CE€JI TACKbIHAAPBIHBIH IIBIFBIH MOJIIIEP] )KOHE T.0. CUSIKTHI MOJIIMETTEPre KOJI
KETKIZIIII.

Kenpepre y3axk mepsimai (mamamen 200-300 >xbut) Oakbuiay >KYprizy
HOTHKECIHJIE OJapJAblH Taiiga 0oy, TOJBICY XKOHE AaKTapbUly IHMKJIICPIHIH
KE3EKTUIIr Typasibl KOPBITBIHIBI JKacalasl. Eypomnamnarsl My3/IbIKTHIK-MOPEHAIBIK
KOJICPIAIH  KONIIUNrT MY3JbIKTap OaJaHCBIHBIH  ©3TepyiHe  OailylaHBICTHI
aKTapbUIbIN, KaiiTa TodbICKaH. MoceneH, Ouranb AJbli TayblHIAFBl Alic3ee
MY3JBIKTBIK Kot maMameH 10 pet (Mmakcumanasl kejgemi 10 MiaH M3), bepn Anbmi
TayblHJaFrbl Mbopbenen ket 19 per, IleHHun Aunbni TaybIHAAFBl AJanuH

MY3/IBIFBIHBIH ©3repici HoTHkeciHie MaTTtmapk kel 40-TaH actaM peT akTapbUIFaH
[21], [22].
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Eypona ennepiHiH 1mIiHIE MY3ABIKTHIK-MOPEHATIBIK KOJACPAl 3epTTeyre
Hopgerusia kemn keHin Gesnineni. HopBerusiblk kenaepAiH Meepl MEH KeJeMmi
Anpni KenjepiMeH canbIcThIpraaa aca >korapbl. XIX faceIpasiH  asFel-XX
FACBIP/IbIH OPTACHIH/Ia HOPBETUSUIIBIK KOJACPAIH aKTapblLTybl HOTHKECIHE OipHele
pET amaTThl CEeJI TACKBIHAAPHI KAJBIMTACHII, OJApJbIH MakCUMalIbl kenemi 25-30
miaE M3 neiiin sxerken [20]. Combiy imnage, XX racwhipabiy 40-IbI KbUIIAPBI
OctepmancuceH Koyl JKbUT CalblH aKTapbUIBI, amaTThl CeJl TaCKBIHBIHBIH
KaJIpITiTacybiHa ceben OonraH. Hotwkecinae 1955 xwuibl HopBerust ykiMeTi cen
TaCKbIHBIHAH KOpPFaHy VIIIH MY3ABIKTBIH TOMEH OeJiriHae opHajacKaH
JKapTacTap/ia, KeJl aHFapbIHbIH KOFapFbl JKarblH/la TYHHEIb Cally Typajbl IICIIIM
kaobuinaran [23]. HopBerwsima My3abIKTBIK-MOPEHAIBIK KOJIIACPIIH aKTapbLIYhI
HOTIKECIHAC Cell TacKbIHAAphl kui Katamanaawl. Oran gonen, 2001-2010 »xok.
apanbIiFbiHAa braMaHcHCeH MY3IBIFBIHBIH JKaHBIHIA OpHAaJackaH Kell 5 per
AKTapBUIBII, OHBIH MaKCUMAaJIIbI KeeMi 40 Mt M3 KyparaH.

['maumanael cen TacKbIHAApPBI KMl KepiHic OeperiH Eypoma enpepiHiH
KarapbiHa VcnanausHbl KaTKbI3yFa 0onaabl. Vicianausaarsl HET13r1 ¢y 00beKTiIepl
Eypomnazarsl eH yIKeH My3JbIKTapabiH O0ipi Barnaiiekymsmen (aynanst 8000 km?-
neH aca) OaimanbicTel [24]. OHBIH ATJIAaHT jKarajayblHa KapaWThIH OeJIiri
MY3/IBIKTBIK-MOPEHAJIBIK KOJIJIEPMEH YINITACKaH KOIITETeH YIIKEH JKOHE Killll MY3/IbIK
Tuiaepre OemiHenl. My3ablKTapMeH OereiareH KejeMi Killll MOPEHAJBIK KeJep
MY3/IBIKTBIH CONTYCTIK OeTkeiinne ne kesaeceni. C. TopapuHCOHHBIH Oaranaybl
OotibiHIIa, VcnanaAusIHBIH MY3/IBIKTHIK-MOPEHAIIBIK KOJIIEPIHIH aKTapbUTYhl KE31H1e
cell TacKbIHBIH oTimMi 3000 M%/c neifin, an xenemi 10 Mun M2 xeTyi Mymkin [20].

Ucnanausima  My3JBIKTBIK-MOPEHANBIK ~ KOJJEpAiH  maijga  OoJysl
MY3JIBIKTApPABIH, ~ JE€TPafalusIChl MEH MY3IBIKTapJblH IIEeTKI  OeKTepiHIH
©3repyiMeH FaHa €MeC, COHBIMEH KaTap JKaHapTayiblK OCJICEHIUTIIKIIEH e
OaiimanbIcThI [25].

Apxkmuxka men Amepuxkada mMy30blKmuvlK-MOPEHANbIK KON0EPOiH 3epmmenyi

ApKTHKa XoHE AMEpHUKaHbIH CyONOJspiibl aiMaKTapblHAA, COHBIH I1LITHIE
[mumbeprer MeH ['peHmanmusma My3IbIKTHIK-MOPCHAIBIK — KOJACP JKaKChI
3eprrenred. OHBIH 3epTTeNyiHe YJIKEH YJeciH KOCKaH XX FachIpJblH OachiHa
XKy3ere achlpbuiraH KeMOpHIK IKCIeIUIUsIChl OOJBIM TaObUTAIbI. DKCIICTUITNS
HOTHKECIHIE 3epPTTEY ayJaHbIHIAFbl KOJICPIiH Kbl CaHbl MEH CHUMATTaMachl
xoHe ['peHNlaHIusHBIH IIBIFBIC JKaFalayblHIAFbl, DJICMUP MEH AKcenb-Xeinodepr
apangapbiHaarsl, KaHamambIk apKTUKAIBIK apXUTIETIarTarbl )KYPI OTKEH TS IUaIIbI
ceJl TaCKbIHIapbiHa cunaTTama Oepiami [26].

Conryctik AMepuKkaHblH THIHBIK MYXHTHI KaFallaybIHIaFbl TayJIap Ja YJIKeH
MY3/IBIKTBIK-MOPEHAJIBIK KoJiepre Oail, ojlapAblH KOMIILIirt AJscka ayMarbIHIa
opHanmackad [27]. MyHaarel MY3ABIKTBIK-MOPEHAIBIK KOJIEP €Idyip YJIKEH
KOJIEMICPIMEH YKOHE araTThl CeJI TAaCKBIHAAPBIHBIH KAJTBITACYBIMEH CPEKITICIICHE]T].
CoHBIMEH KaTap, ayMaKTa TJISIHaIbl CeJl TAaCKbIHIAphl Oenrii O01p Ke3eHIUTIKIICH
KaJIBITITAChITT (KbUIbIHA HEMece OipHeIle Xblga O01p peT), OHbIH MaKCUMaJIbl OTIMI
10,2 mbI M/c nmeliin xeTyi mymkin [28].
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OHtyCcTiK AMepUKaHbIH AHJ] TayJapbl 1a MY3AbIKTBIK-MOPEHABIK KeJaepre
0ait [29]. Kennep/iiH akTapbLIybl HOTHXKECIHE KATBIITACKAH CEJT TACKBIHIAPbIHBIH
eH ken canbl Kopaunbep-bnanka taynapeinaa Tipkenred. 1941 xbiiel Yackapan
TaybIHBIH MaHbIHAAFI [lanbkakoya KeJiHIH aKTapbUTybIHAH KaJIBIITACKAH amaTThl
CceJl TaCKbIHBI Yapac KanacbiHbIH 6000-HaH acTaM TYpFhIHBIHA 3apa0blH TUT13Te€H
[30].

Opma A3uaoa my30blKmMblK-MOPEHAIBIK KOJI0EPOIH 3epmmeIyi

Opta A3susigarbl MY3ABIKTBIK-MOPEHAIBIK KOJIEP/l 3epPTTEY KYMBICTAPHI
peBoorusira neninr (1917 xpuira eiin), corbicka Aeiinr (1921-1941 xok.) s)xoHe
kazipri (1950 xpurgan OacTam) aen yin Ke3eHie Kapacteipsuiansl [2], [3].

Oprta Asusgarbl KeJAepIiH TUApOrpauschl Typaidbl €H ajFalliKbl
MOJIIMETTEp OpTa FachIpAarbl apad koHe opTaaswsulblK Teorpadrapasiy X-XI
Facelpyiapra  JkaTaTblH  eHOekTepiHjae  kepceruireH. An, Opra  A3sus
TEPPUTOPHSACHIHAA KOCHApPJbl 3epTTey KymbicTapbl XIX FachIplblH €KIHIII
JKapThICBIHAH OacTam xypriziae 6actagpl. OChl Ke€3€HIAE MY3IBIKTHIK-MOPEHABIK
kenaepai 3eprreyneri Cemenon-Tsanb-1lanckuii I1L.I1., ®equenko A.Il., CeBeprion
A.A., Kayns0apce A.B., Tumo A.A., bepr A.C. aTThl FansIMIapablH €HOET1 30p.

Opra A3susigarbl MY3JBIKTHIK-MOPEHANBIK  KOJACPIIH THAPOrpaduUschl
Typalibl ainFamksl )kuHakTanrad manmmMerrep H.JI. Kopxenesckuiinig «Typkecran.
®du3znko-reorpauyecKkrue O4epKm» aTThl CHOETIHAEC KOPCETUITeH. ATalFaH eHOEKTe
opOip ipl Keiaep Typajibl KbICKallla akmapaT >KOHE IIaFblH KeJJIEpAiH Ti3iMi
oepuiren. 1929 sxpuibl mibikkan JI.A. MomuanoBTeiH «O3epa Cpemgnedt Azum»
KYMBICBI XX FachIpAblH 60-KbUIIapbIiHbIH OackiHa nedin OpTa A3sus Keiuepi
TypaJibl )KaJIFbI3 aHBIKTaMaJIBIK 007161, JKymbicTa Omynapusi, Ceipnapus, Lne, 1y,
Tanac, Mypra0, Temxken, Kapaken, Axcy, Capbicy ©3eHepi alanTapbliHAaFbl )KOHE
blcteikken, Y3601 xone Kacnuii TeHi3i ananTapbIHAarsl sKamsl ayaadsl 94 400 m2
KypaiThiH 987 ke tipkenai [31]. ConbiMeH KaTap, My3/bIKTHIK-MOPEHAIBIK KOJIIEP
PEXKUMIHIH KbICKAIlla CXEMAaJIBIK CHUIIATTaMachl >KOHE AayMaKTarbl KeJJep/liH
OpHajacybl MEH OJaplblH KaJbllITacy >KaFdailiapbl Typajibl MAIIIMETTEP
TYKBIPBIMJIAJIFaH.

MYy3ABIKTBIK-MOPEHANBIK ~ KOJIJAEPAIH TUIPOMETECOPOTIOTUSIIBIK PEXKUMIH
CTalMOHAPJIBIK 3epTTey XX FacslpAaH Oacral »ky3ere acblpbuibl. Ken pexxumaepin
3epTTey SKCHEAMIMS >KYPri3reH >KarajayJarbl >KOHE allblK ailMakTapiarbl €H
KaparaibIM MayChIMJIBIK THIPOMETEOPOJIOTHSUIBIK OaKblIayJIapMeH IISKTEI/I.

1936 xbuTbl MeMIIEKETTIK TUIPOJOTUSIIBIK HHCTUTYTTHIH  TamikeHT
bummaneiaga Cy KamacTpbIHBIH KYpbUTybIHa OaiimanpicTel OpTa  A3usgarsl
MY3/IBIKTBIK-MOPCHAIBIK ~ KOJJIEpre JKaHa KarTajor Kacayblll, HOTHKECIHIIE
KOJJIEpJiH CaHbl MEH OJIApABIH ayJaHbl Typadbl MOIIMETTEp HAaKThIJIAH/IBI.
Hotmwxkecinae sxanmsl canbl 2400 60J1aThIH MOPEHAJIBIK KOJIJIEP S€CEIKE aIbIHIbI.

1962-1966 #xx. «Pecypchl MOBEpXHOCTHBIX BO» MOHOTpaUsAChIH TalbIHAAY
OapbIChIH/Ia KOMNTEreH KapTOMETPUSJIBIK KOHE OUOIHOrpausIIbIK KYMBICTAp
acanael. HoTrokecinae kenaep/iiH caHbl MEH ayaaHbl, 0JIap/IbIH ayMaK OOMBIHIIA
Tapaiybl Typajibl MOJIMETTEp >KaHAPTBHUIbIN, 9Je0M JepeKKe3Aepre aHHOTAlUs
KYPrizuil.
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1987 xbimel A.M. Hukutuaain «O3€pa Cpeanedt Azum» MoOHOTrpaduscChl
XKapbIK Kepin, onaa Opta A3ust Kesaepi Typaibl OapiibIK MOTIMETTEp KUHAKTAIIIbI

[32].

1.3 Ine AnarayblHbIH OPTAJBIK O6JIriHAeri MOpPeHAJBIK KOJIIepAiH
3epTTeilyi :KoIHe (PU3UKAIBIK-Te0rpaGUAIBbIK KAJBINTACY KaF1ailIapbl

Kazakcrannarsl MY3/IBIKTBIK-MOPEHAIBIK KOJIEepIiH KaJIBIIITACy
YKarIaiapbld, JaMy JUHAMHKACHIH, MOP(HOOMETPHUSUIIBIK CUIIATTaMaJIapblH 3€PTTEY
©TKEH FaCBIPBIH CKIHIII )KapThIChIHAH 0acTal KapKbIHIbI XKyprizine 6actaasl [33].
3epTTey KYMBICTAPhIH YUBIMIACTHIPY MEH >KYPri3y anaTThl Cell TACKbIHIAPhIHBIH
KYpIIl ©TYIMEH THIFbI3 OalaHBICTBl. AMNATTHI CEN TAaCKbIHIAPHl MEH OJIAPJbIH
KEJITIPTeH IIBIFBIHBI 3€PTTEY KYMBICTAPBIHBIH KaHJaHYbIHA TYPTKI OOJIBII, 3€pTTEY
YKYMBICTAPBIHBIH 3aMaHayH JICHTeHiHIH Ke3eH-Ke3eHMEH KaJIbITaCybIHA BIKITAJ €TTi
[33].

Con cebenTi, OMIK TayJibl ailMaKTapAarbl MY3/IbIKTBIK-MOPEHANIBIK KOJACP/Il
3epTTEy HBOJIIOLMACHIH YII Ke3eHre Oeiil KapacTelpyfa OoJjafbl. 3epTTey.iH
OipiHI Ke3eHl petiHae 1950 xpurgapabiy 6acsiHad 1960 kbpugap/iblH opTackiHa
JEUIHT1 yakbIT apanbirbl ecenrenenl. Jlom ocel kezenae 1950 xpuinan 6actan H.H.
[Taneros, II.A.YepkacoB, H.®. Komotunun xone J[.A. KauanoB xoHe T.0.
rianrocdepanbl  3epTTEyIIviep Kas3ipri MoOpeHajapaa OpHallaCKaH —KeJijepre
KbI3BIFYIIBUIBIK TaHbITa OacTanbl [4]. Onap Oy Kesuep KayinTi eKeHIITIH JKOHE
aKTapbUIFaH sKaFJai1a XaJbIK MapyallbUIbIFbIHA aUTapIIbIKTal MaTepUAIIBbIK 3USH
KEJITIpyl MYMKIH JIeTT MOJIIMJICII.

1951 >xone 1956 xbuinapaarsl Kinn AnmaTel e3¢H anaOblHIa KAJIBIITaCKaH
amaTThl CeJI TAaCKbIHAAPHI HOTWIXKECIHE [ne AnaTayblHBIH TUISIIIUANIBIK aiiMarbiHa
epeKIle Ha3ap ayjaapbuia OacTajpl, aran alTKaH[Ia, MOTEHLUHAJIbl aKTapbLLy
KAyITUIIr 0ap aymMakTapra KapKbIHAbI 3€pPTTEY KYMBICTAphl XKYpriziie 0acTaibl.
Ocputaiima, Kimn AnamaTel ©3€HIHIH JKOFapFbl arbIChiHAA TYUBIKCY MY3AbIFBIHBIH
MOpEHAJBIK KEIICHIHIe MOPEHATBIK-MY3IBIKTHIK KOJIAEP/Al Kyheni Typae Oakpuiay
OacTanabl.

MYy3IBIKTBIK-MOPEHABIK ~ KOIEepAl  3epTTeyaiH  ekinmi ke3eHi 1960
KbUIIAPBIH opTackiHaH 1970 xpuTnapAbIH OackliHA JEHUIHT1 apajbIKThl KAMTHUIBI.
Bbyn yakpIT apanbIFblHAAQ anaTThl TJSIUANIABI CeJl TaCKbIHAApPhl TipKEJIMETEH.
JHereamen, 1967-1969 xok. apanbIFbIHAQ MY3IBIKTap MEH MY3JBIKTHIK-MOPEHAIBIK
KOJAepIiH MOP(POMETPHUSIBIK CUIIATTAMATIAPbIH JKYHETIEHTIH MajiMeTTep 0a3achl
Kypbuia 6acranbl. Herisri 3eprrey oObekTici petinae line AnaTayblHBIH COJTYCTIK
OeTKeHIH/er1 ©3¢H aanTapbl TAHIAIBI ATBIHABL. ATalFaH ayMaKTarbl ayT1aHbl MEH
Kojemi OOWBIHIIA VIKEH  MY3JBIKTBIK-MOPEHANIBIK ~ KOJIJAEpAE  acCIamnThIK
reoJIC3UsIIBIK ~ 3epTTeylep O KYprizuiai. AuFamr  peT Kejd  ajanTapbIHbIH
MOP(QOMETPHUACH Typasibl HAKThl MAJIMETTEp ajbiHa OacTanbl. COHBIMEH KaTap,
3epTTEy KYMBICTAPBIHBIH HOTIKeepl [14] MY3IBIKTHIK-MOPEHAIBIK KOJIICPIiH
naiija OoJybl aya TeMIepaTypachlHBIH ©CYl OCEpPIHEH MY3JbIKTapIblH
JIeTpaalusiChIHBIH OPBIH aTybIMEH ThIFbI3 OalIaHBICTBI €KEHIITTH KOPCETTI .
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My3IbIKTBIK-MOPEHABIK KoJAep i kyheni 3eprrey 1973 xbingan Oacran
«Kascennenkopray» KypbUIFaHHAH KEWiH Kypri3iie Oactamsl. Jlom OChI KbUIIAPHI
MY3JIBIKTAPABIH, KEHIH MIeTiHy KApKBIHIBUIGIFBIHBIH VJIFAIObIHA OalIaHBICTHI
TIIALHAIABIK Cel KayinTUIirl e1dyip ecCTi, anmaTThl el TaCKbIHIAPBIHBIH CAaHbI apTa
ycri [34]. Con cebenti, lme AmarayblHIarbl MY3IBIKTBIK-MOPCHAIBIK KOJIEP/I
3epTTEyMEH OTaH/BIK 3ePTTEYIILIEP KAPKBIHBI aifHaIbIca OacTazsl. 1975 k. OGacram
[InexanoB II.A., IlomoB B.M., TokxmaramberoB I'.A. My3IBIKTBIK-MOPEHAIBIK
KOJIEPiH KaJbIITacy MApPTTAPbIH 3€pPTTE€YMEH allHAJIBICThI, COHbIMEH Katap 1985
xkburman  Oactan  Kepemkynor B.A., Meney A.P., Toxkmaram6eroB T.I'.,
bnarosemenckuii B.I1., My3IbIKTHIK-MOPEHANBIK KOJJIEPAIH MOPPOMETPHUSIIBIK
CUIIaTTaMaJIapblH 3€PTTEH OTHIPHII, OJap IbIH KIKTEMEJIK OeNriaepiH alKbIH1a Ibl.

CoHbIMEH KaTap, MY3JIbIKTBIK-MOPEHAIIBIK KOJACP/IIH KYPT 6CYy1 )KOHE TaMybl
oJIlap/IblH KaTaH OakpliayFa allbiHyblHAa bIKMa eTTi. [loTeHnuanapl akTapbuly
KAyIITUIINT ~ JKOFapbl  KeJJepAe  CTAalMOHapiblK  Oakpuiay — Oekerrepl
YUBIMIACTBIPBULABI. BaTUMETPUSAIIBIK TYCIPUTIMAEP KYPri3uiin, MOPGOMETPHSIIBIK
cunarramanapbl  aHbIKTanAbl. OcbiFaH OainaneicTel  1975-1976  xox  Lie
AnaTaybsIHBIH MY3IBIKTHIK-MOPEHABIK KOJIJAEPIH €H aJIFalllKbl MaclopTU3aALUIAY
KyMbIcTapbl kacanabl [35]. Ocpbuiaiima, My3IBIKTBIK-MOPECHAIBIK KOJIEep/i
3epTTEY/IH >KaHA canajibl JEHIreil KaJbINTachlll, KOJAEPIlH MOpP(HOMETPUSICHI,
CYJIbIH TeMIEpaTypalibIK PEKUMI jkoHE Cy OanaHChl OOMBIHINIA HAKTHI MOJIIMETTED
QJIBIH/IBI.

Kazipri ke3ge My3JbIKTHIK-MOPEHANIBIK KOJIJIEP TOJIBICHIN, OJapAarbl Cy
JIEHT eIl KoTepiTyl xep Oeaepi 0ObEKTIIEPiIHIH, ayMaKTap IbIH I'e0JIOTHSIIBIK JKOHE
KIIMMATTBIK JKaFqaiIapblHBIH allyaH TYPJIUTITiHE OalIaHbICTBI CEI TaCKBIHBI,
KBUDKBIMAJIAP, ©3€H JPO3USCHI, CHUSKTHI Ka3ipri 3aMaHFbl KayilTi SK30TEHIK
NpOIIECTEPIIH 1aMybIHA YKOHE aHJaHybIHA bIKMAI ety e [36].

Cen TacKbIHAAPBIHBIH 1UIIHAE, MY3JBIKTAD OpPEKETIMEH CHUMATTAJIAThIH
IIALUAIBIK CENAEp €peKile OpbhlH anaabl. PecnyOnuka aymarblHIa OpTYypdi
MoaudUKausIarel DIsIuanasl  ceaaep 25%-apl Kypaiapl [37]. My3IbIKTBIK-
MOpEHANBIK KEIICHJETI Cy aWIbIHAapbIHBIH aKTapbUIybl Cy TaCKbIHIAPBIHBIH
KaJbIITACYyblHA BIKMOAT eTeli. MYy3IbIKTBIK-MOPEHATIBIK KOJIEPAiH aKTapbUIybl
HOTHIKECIHJIE CYy TaCKBIHBIHBIH 0OC CHIHBIKTHI MaTepHalIapMEH 03apa dpeKeTTecyl
ceNjIiH mnaitna 6omysiHa okeneni. [1aiiia 60y omakTapeiHAaFsl Cy KejaeMi MeH 00c
CBIHBIKTBI MAaTE€pUAIIAPIBbIH €19ylp KOpbIHA OalNaHBICTBI, OJETTE TIISIHAJIIBI
CeJiiep YJIKCH MIBIFBIH MEH Keyiemre ue 6omaabl [14].

KazakcTan OoiibIHIIIA ceIT KayinTi ayMaKThIH aJIbIIl )KaTKAH JKUBIHTHIK ayJaHbI
13 Mg kKM%, conbH iminme 11 MbIH KM? aymaHHaH acTambl AJIMaThl OOJIBICHIHA
tuecini [36]. ConblH iminge, [ne AnaTaybIHBIH COJITYCTIK OCTKEHIHIH OpTaIbIK
Oeutiri TeTeHIIe JKaraaiaap ariackiaaarsl [38] cen KayinmTimiK KapTachlHa COMKeEC
CeJl KayINTUIIr AOPE’KeC AKOFaphl ayJaHFa *KaTabl.

[ne AnaTaybIHBIH CONTYCTIK OCTKEHiHIH OPTaibIK OOITiHIAETT MY3/bIKTHIK-
MOPEHANBIK KOJICPiH KaJIbINTacyblHa (DU3UKAIBIK >KOHE XUMUSIIBIK TPOIECTEp
Tikene acep ereai. bipiHmigeH, (uU3uKanblK Mpoiecc OoNbIN TaObLIATBIH KYH
COyJIECIHIH TiKeJled TyCyl ocepiHEH My3/aH Oocam MIBIKKaH ayMakTapaa Tepic
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dbopmagarel MUKpPO MIIIH/I OWBICTAp, IIYHKBIpJAp, OMbUIBIMAAD Taiga OoJiajibl.
ExiHnrigen, My3abIKTapAblH KapKbIHIbl €pyl ocepiHeH maiina OojFaH oMbICTap,
IIIYHKBIPIIap, OWBUTBIMIAP CYMEH TOJIBICAIBI )KOHE XUMHUSITBIK MPOIIECTIH OPBIH aTybl
apKbUIBl OJapAbIH TEPEHJIIr HeMece Ka3aHIIYHKbIPJIapbIHBIH ayMarbl ©ce TYCel.
Ocpunaiima, aTaJFfaH TPOLECTEPAIH OpBIH aIyblHAH TOJBICKAH MY3/IBIKTHIK-
MOPEHAJIBIK KOJIIEp Ce TACKBIHBIHBIH Taiiaa 00Ty omarsliHa alfHaJIaIbI.

Ime AnatayplHBIH OpTalblK O6JNITiHIH cel  KayinTimri  Oipkarap
daxropaapmen Tycinaipineni [39]:

- Tay IIBIHAAPbI MEH YKOTalap IbIH eH OuiK Oenriiepi;

- YKaybIH-IIAIIBIHHBIH MaKCUMAJIbl MOJIIIEPI;

- MOPEHAJIBIK XKOHE MY3IBIKTBIK KOJIIEPAiH O0IyHI;

- CeJI OIIaKTapbIHBIH OOTYHI;

- Tay->KbIHBICTAPBIHBIH [€OJIOTHSUIBIK €PEKIIETIKTEpP1 5KOHE T. 0.

Ine Anarayel — enpaik OarbitTra 190 kM-Te co3buibin kaTkaH TsHb-1llanb
TayBIHBIH CONTYCTiK Tay xotackl [40]. XKortambiH abcomorTi Omiktiri Tamrap
mbIHBIHAA 4973 M Kypaiinbl, an [ne AnaTayblHbIH CONTYCTIK OETKEHIHIH OPTaJIbIK
OemiriHAer: My3JbIKTBIK-MOPEHANIBIK KeJjaepAiH Tapairy oOwuiktirt 3300-3800 m
apaJiblFbIH ~ KaMTuabel. lme  Anmarayel  Kypaem  xep  OedepiMEH  oHe
9K30JMHAMHMKAJIBIK TPOICCCTEPIIH KapKbIHIbI JaMybIMEH epekienacHemi [41].
3epTTey aymaHbl TeMIlepaTypa MEH JKaybIH-IIAMIBIHHBIH MayCBHIMIBIK ayBITKYBIMCH
EPEKIICIICHETIH, KJIUMATThIK >KaFJaiyiapbl KaTaH OWiK Tayjbl HUBAIJIbl aiMaKTa
opHaiackas [42].

Inie AnaTaybIHBIH COJTYCTIK OETKEHIHIH OpTajblK O6JITiHAEri HETI3Tl Cy
JKUHAY ananTtapbl — YJKeH xoHe Kimi Anmatel e3eH ananrtapsl (1-cypet). YikeHn
Anmvatel e3eHl 3600 M OmikTikTe YJIKeH AnMaThl KejiHeH OacTtay amajipl )KOHE
OHTYCTIKTEH COJITYCTIKKE Kapaii arajpl. ¥ 3bIHIBIFEI 96 KM, Cy KMHAy anabbl 425 km?
[43].

Kimm Anmatel e3eHi KackeneH e3eHiHIH OH cajiachkl OOJIBITT TaObutaabl. Tay
aliMakTapsl TyHBIKCY My3/bIFbIHAH HIBIFBICKA Kapai 3400 M feliiH CO3BLIBIIN KaThIpP,
cy uHay anaosl 710 km?, an y3eHaersl 108-109 kv kypaiinsr [43].

ConbimMeH KaTap, YikeH AnMatel skoHe Kimni AMatel e3eH anantapbl x&oHe
onapaeiH cananapsl Kazakcran PecmyOnukacel TeTeHine »xargaiiap atiachl
OoiibIHIIIA celt KayinTi ayaaH Ooubin caHanasl [38]. AtanraH e3eH amanTapbiHaa
Kanmbl ayaanbl 90 MbIH M2 KYPaUThIH 26 MY3JBIKTBIK-MOPEHAIBIK KOJIED,
a’po(OTOCYpETTEP MEH FAPBIIITHIK CYpPETTePl AemudpIiey HEr131H/1e aHbIKTalFaH
105 cen omrarel opHaiackaH [44]. My3ObIKTBIK-MOPEHAIBIK KOJIACPIIH OMIKTIK
oovipiamia ynectipiny aimMarsl 3000..3900 M apanbIFbIH ajblll KaTca, ail Cceml
OIIAKTapBIHBIH KepiHic Oepy auamazonsl 1158-3900 M apanbirbin KaMmTHaBI [45].
MYy3IBIKTBIK-MOPEHAJIBIK KOJJACp MEH CeJ OIIAKTapbIHBIH OWIKTIK OOWBIHIIA
YJECTIpinyi 3epTTey aydaHbIHIAFbI TIAIHANIbI dKOHE HOCEPIIl Cell TACKbIHIAPhIHBIH
KaJIbINITaCy 30HAIAPBIHBIH HETI3T1 IIeKapachlH aiKbIHaaiae! [4], [46], [47].
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3epTTenin OThIpFaH ayJlaHJarbl MayChIMIBIK aybITKYJApblH SCEpIHEH OWIK
TayJbl JaHAMAQTTEI OeNeyie Tay-KbIHBICTAPbIHBIH (PU3UKANBIK YTy MpOLecTepl
oencenal Kypin xaTelp. O Tay >KbIHBICTAPBIHBIH KapKbIHIBI TYpAe OY3bLIybIHA
KOHE YJIKeH Maccalarbl 00C CHIHBIKTHI MaTepHUaIapAblH KaJIbIITaCybIHA JKaFaan
*acayna [1].

ConbIMeH KaTap, COHFbI JKbu1Aaphl 5000 M aeiiinri ouikrikre (24.07.2023 x.
5110 M) Hemmik HM30TEpPMaHBIH TipKelyiHe OalaHbICTBI OCHI aliMaKTa >KaHa
MOPpEHAJIapIbIH KAJIBINITACYbl OeceH a1 )ypyae. Onap My3IbIKTapIbIH KeHiH IIeTiHY
Oapeiceinna OwuikTiri  150-200 wm-re geitin  >kereTiH OipHemie (POHTAIIBI
KepTIEHITEP/IiH Naiaa 00IybIMEeH cumarTaiaasl. MopeHanap Heri31HeH KypaMbIH/a
keminae 0,4% casgpl-manael  Gpakuusuiapel  6ap  ipl KYMHAaH — KypasiFaH
KYMBIpJIaHOaFraH CBIHBIKTapPbI 6acbm KUBIPIIBIKTACTHI-KaKIapTacThI
MatepuangapaaH Tys3uienal. I[ne AnaTayblHBIH MOpEHalapbiHAa 2 MM-IEH 1pi
CBIHBIKTBI JKbIHBICTAp MOHE YCaK TYMIPIIIKTI TOJTHIPFRIILIITapAaH ((hpakuusiapsl 2
MM-JIeH Killll) TYpaThlH ipi CHIHBIKTBI JKBIHBICTAp OachkiM Oousbim kenemi [2].
3epTrenin OThIpFaH aWMakTa Killl My3 J9YyIpiHAE >KUHAJIFaH KOMKEpUIreH
My3/BIKTaphl 6ap jkaHa MOpeHanapIbIH ayaansl 91,63 km2-Ti Kypaiias! [48].

Ocpinaiiia, anatTel KaFJalmapAblH algblH-aTy MakKcaThIHIA, MY3JBIKTHIK-
MOpEHANBIK KOJIepre SKCIECIUIMSIIBIK, a’pOBU3yalJbl Oakbuiay O KYprizy
KyMmbIcTapbiMeH  «Ka3cenaeHKopray»  MEMIIEKETTIK  MeKeMecCl  KapKbIHIbI
aitHanpicyfa. CoHaii-aKk FBUIBIMH 3€PTTEYJIEPAIH OPTAJIbIFbI OOJBIN TaOBLIATHIH
«T'eorpadus >xoHE Cy Kayinci3miri MHCTUTYThDY AK MY3IBIKTBIK-MOPEHAIBIK
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KOJIIep/iH TaOUFaThIH, OJIap/IbIH Maiiaa 00Tybl, KAJIBINTACy MEH JaMy KardaiaapbiH
3epTTEy/e aca MaHBI3Ibl HOTIKEIEepre KO JKeTki3im oTelp. COHBIMEH Kartap,
FBUTBIMH 3€pTTEYJICP HOTIDKECIHIE aKmaparrap >KHHAKTAJIBI, MOHorpadusiap,
Makajauap mbFapbuIya.

CoHbIMEH KaTap, 3epTTEYJepAiH Kazipri 3amMaHFbl OICTEPiH KOJIaHa
OTBIPBITI, MY3IBIKTBIK-MOPCHAIBIK KOJACPAIH, COHBIH INNHAE IOTEHIUAIIBI
aKTappuUTy Kaymi Oap KeyaepaiH AWHAMHKACH Typajbl MONIMETTep 0a3achiH
TOJIBIKTBIPY Kanracyaa. CoHal-aK, My3/IbIKTBIK-MOPEHAJIBIK KOJAep/l 3epTTeyie
JKep OeTIHJIeT1 eJIeyJiep JKUBIHTHIFBIHAH 0acKa, KallIbIKTBIKTAaH 30HATAY 9iCcTepi /e
keHineH Koimanbutaael (A.K. Mussina et al., 2022). TAX TexHonorusiapsl MeH
KAIIBIKTBIKTaH 30HATay MOJIMETTEpiH Aemudpieyre apHairaH OargapiiaManapiabl
KOJIJaHa  OTBIPBIN, KEHICTIKTIK KECKIHAEIY MYMKIHAITT J>KOFaphl Fapbllil
TyciputiMaepl OoWbIHIIA MOPEHAIBIK KOJIep JAUHAMHUKAChIHA 3epTTeyJjep
xyprizutenl. Kaszipri Tapga OyHpgail 3epTrey  KYMBICTapbIMEH KapKbIHIbI
anHanpicein kKaTkaH «IOHECKO kamkopaeirbiMeH 2 canHaTTarbl OpTanblK A3us
OHIPJIK TJSUUOJIOTHSUIBIK ~OPTAIbIFbD» OOJBIN  TaObUTabl. ©Ocipece KepAl
KAIIBIKTBIKTaH 30HATay MOJIMETTEpiH NaiigaiaHy, >kep OeTi 3epTrey oaicTepl
MYMKIH €MeC >KaFjailapja, MbICaibl, >KE€Tyl KUbIH, KayilTl, IIaJfaid aymakra
OpHAJIACKaH MOPEHAJIBIK KOJIJEP/Al allKbIHIayFa, OJapAblH YaKbIT OOMBIHIIIA ©3Trepic
TUHAMUKACBIH aHBIKTayFa, COHAAN-aK MY3JBIKTHIK-MOPEHAIBIK KEIICHE JKYPIIT
JKaTKAH TIpolleccTep MEH KYOBUIBICTAp/bIH ©3apa OaillaHbIChIH 3epTTeyie aca
MaHbI3/bI 00BN TaObLTa B! [49].
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KOPBITHIHBI

bipinmi Tapayaa 3epTrey OOBEKTiEepl, ONApAbIH KajbITacybl OOMBIHINIA
busuKanbIK-reorpadusUIbIK JKaFaaiIapbl, HETI3rl YFBIMIAP MEH KOJJIAHBUIATHIH
TEPMUHJIEP CUTIATTAJIFaH.

MYy3IBIKTBIK-MOPEHAIBIK KOJIJISP MEKTEYJIIl YaKbIT Ke3€HIH KAMTUTBIH, YaKbIT
OOMBIHIIIA CANBICTRIPMAJIBI TYpPJE OTE TE3 O3rePETIH >KOHE TayJibl aiMaKTap/bIH
epeKIIIe JKaFaaiiapeiHa OaFbIHATHIH Oiperei cy Koimanapbl OOJIbIT caHaTa bl

Kenaiy axrTapbulybl ajanTarbl Cy OTIMJAEPIHIH aWTaplibIKTaid apTyblHA
OKEJICTIH KoJI Ka3aHIIYHKBIPJIAPhIHEIH O0caybliH OLnaipe 1. My3abIKTHIK-MOPEHAIIBIK
KOJIJIEPAIH AaKTapbUIyblHAaH TYBIHJAWTBIH KayiNTl aHBIKTay Ke31HAe KayilTi
KYOBUIBICTBIH JJaMy BIKTUMAJIJIBIFBIH KOHE OHBIH KAPKBIH]IBUIBIFBIH €CKEPY KaxkeT.

MYy3IBIKTBIK-MOPEHAJIBIK KOJIEP TyPaJIbl KONTETCH FEUIBIMU 3epTTEYyJICpPACTi
HETI3r1 TYCIHIKTEPre CYMEHE OTBIPBIN, OJIAPABIH KAJIBINTACYbBI TIISIUOJIOTHSIIBIK,
KPUOTCHIIIK, THUAPOMETEOPOJIOTHSIBIK, TeOMOPHONOTHSIIBIK  (paKTOopapabIH
KEIIeH1 ocep eTyiMeH OailJIaHbICThl €KEHJIT1 aHBIKTaJbl. 3epTTey OaphIChIHA,
MY3/IBIKTBIK-MOPEHAJIBIK KEMIECHAC FHUIBIMU-3EPTTEY KYMBICTAPBIH YHBIMIACTHIPY
MEH KYPri3yJliH 3aMaHayu HETi37epl Ke3eH-KEe3E€HIMEH KaJbINTACKAH/IbIFbl alKbIH
kepinal. CoHpai-ak, MY3AbIKTBIK-MOPEHANBIK KOJJEep JKOHIHIAE JKYpPri3uUIreH
FBUTBIMHU-3EPTTEY KYMBICTAPhl 3€PTTEY ayAaHbIHJAFbl MY3JIBIKTHIK-MOPEHAIBIK
KOJJICPJIH  KaJbIlITaCy  JKarJaisiapblH, Ka3aHIIYHKBIPJIAPBIHBIH  MIIIHAIK
EPEKIICNTIKTEPIH KOHE MY3/IbIKTapMEH OaillIaHbIChIH aHBIKTaYyFa HEri3 OOJIIbI.

Conbimen karap, Kazakcranmarsl FRUIBIMU-3€PTTEY JKYMBICTAPBIHBIH JaMy
Ke3eHJepl ailMaKTarbl amaTThl CeJ TACKbIHAAPBIHBIH OTYIMEH THIFbI3 OaiIaHBICTHI
E€KEH/IIT1 aHBIKTAJIIEI.

MYy3IBIKTBIK-MOPEHABIK KOJICPIiH KaIbINTAcy JKOHE JaMy JKaraaniaapbiH
3epTTEy TeHEe3Mci OOWBIHIIA TIISIIUAIIL Cel TAaCKBIHIAPBIHBIH aJJbIH  aly
MakKcaTblHJa MaHbI3/1bl 00JibIN TaObuIaAbl. OnapAbiH naiiaa 00aysl MEH OAAaH dpi
JaMybIHBIH HETI3rl JKarjaijapbl MeH (akTopiiapblHa KJIMMATThIH ©3repyl,
MY3JIBIKTAPABIH, JTWHAMHUKACKHI, KOJJIEPre KeJill KYSATBIH Cy aFbIHIbUIAPBIHBIH
THIPOJIOTHSUTBIK PEKUMI JKaTaIbl.

KopeIThiHABIIAN Kele, MY3IbIKTHIK-MOPEHAIBIK KOJJISPAIH KaJIbIITAaCYHI,
OJIapJbIH JaMy JUHAMHUKAChl KOHE KAPKbIHABUIBIFBI MY3IBIKTapAbIH KEHiH
IIET1HYIMEH, SFHU KJIMMATTHIH ©3TepyIMEH TiKeseh OaiJIaHBICThl CKEHIIT alKbIH
ooneim  oTeip. Con cebenti, MY3ABIKTHIK-MOPEHAIBIK KOJJIEPAIH KaJbIITacy
KaFIalJIapblH TYOETeIsl 3epTTey, KAYINTiI 3K30TCHIIK MPOIECTePiH aablH-aTy
MOCeJIeNIepIH MIENTyIe aca MaHbI3/Ibl POJITE He.
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23EPTTEY 9JICTEPI

Ine AnatayblHBIH COATYCTIK O€TKEWiHIH OpTaIblK OeMNiriHaeri e3eH
aylanTapblHAAFbl TOTEHIIHANIBl KayINTUIIKTI OaFanay KelmeH Al 3epTTey ICTepiHIH
KYpriziryiMeH cumartanaabl (2-cypet). Onapisl Yl HeTi3ri Ke3eHre TONTacThIpyFa
Oomnajapl: KUHAY, OHJCY, OaFranay Ke3eHIepi.

byn ke3enaepie My3IbIKTHIK-MOPEHAIBIK KOJIAEP, MY3ABIKTHIK-MOPEHABIK
KEIICHHIH METEOPOJOTHUIBIK KaFaaibl, kep OeJepiHiH epeKIIeNIKTepl KOHIHJIE
JananblK, CTaTUCTHKAJBIK, KAIIBIKTHIKTAaH 30HATay koHe ['AJK-TexHomorusiapsl
MEH TUIPOJMHAMUKAJIBIK MOJIENIbICY apKbUIbI MOJIIMETTEP aJbIH/IbI.

SKITHAY

( TeMIIEPaTy Pa, JKay bIH-IIAIIBIH
aPXHUBTIK, BEJIOMCTBOIIFIK, PATypa, KA Bl ? @ KaIIBIKTBIKTAH 30HATay (Alos { 7~
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MATIMeTTEPIH MaTIMeTTepIH alibIH ala eHJIey @ AKTapBLIYBIH L"_’n
CTATHCTHKATBIK X R (kaHATTAPIBI CHHTE3IEY, ArcGIS THIPOTHHAMHKATHIK, v

\_ TaIay NDWI) Mozenpaey (RAMMS, u, &) y,

E=
=
Oaramay
KeHICTIKTIK-YaKBITTBIK, TaTaay CalpICTRIPY 2IC AHP amici

S Q Cell TaCKBIHBIHA YITBIPAHTHIH
Cen KayllTUIIl KapTacsl _ E 5 ‘ AyMAKTAp KADTACHL

- HOTIDKES

Cyper 2. 3epttey amicTepi
2.1 JanaabIK 3epTTey daicTepi

JlamaneIKk 3epTTey oMiCTepiHE SKCHESAMIMSUIBIK, XKapThIIail CTAIlMOHAPIIBIK
JKOHE CTallMOHAPJIBIK Oakpuiay TypJepi >kartambl. byn 3epTrey omicTepiHiH
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HOTHKECIHE MY3IBIKTBIK-MOPEHABIK KOJIJIepre KaThICThl OaCcTanKbl MOJIIMETTEPre
KOJI J)KeTKi3yre 00mambl.

Ine AnataybIHBIH COATYCTIK OETKEHIHIH OpPTaNbIK OOJITiHAE CTAI[MOHAPIBIK
3epTTeY KYMBICTAphl apHANBI )KOHE MAYCBIMIBIK OCKETTePIiH KYMBIC aTKapybIMEH
Ky3ere acwlpbUianbl. bakpimay O€KeTTepiHIH HETi3ri MIHAETTEPl MY3/BIKTHIK-
MOpEHAJIBIK KEIICH IET1 KOJI CYbIHBIH JICHTelil, KoJIeMi, Cy KoHE aya TeMIlepaTypachl,
KaybIH-IIAIIBIH, KapbIH OUIKTIT )KOHIHIET1 MATIMETTEp 1 Oepy OOJIbIN TaObLIA b

bakpinay kemiciH  YHBIMIACTBIPYIBIH  KOIDKBUIIBIK TOXIpUOECI ©3€H
aJanTapblH/Ia apHAKMBI )KOHE MayChIMIBIK OCKETTEP 11 OPHATIACTHIPY/IbIH Oeirii Oip
olicTeMeciH »k)acayra MyMKiHIik 0epai. Kazipri yakpitra «Kaszcennenkopray»y MM
MOJIIMETTEp1 OoMbIHIIA YJIKEH AJIMaThl ©3¢H amaOblHaa 4 TYpakThl XkoHe 4
MaychIMJIIBIK OekeT, Kimn AnmaTsl e3eH anaObiHaa 3 TYpaKThl )KOHE 2 MayChIMIIBIK
OekeT xyMmbIc icTeii (3a-cyper). MaychIMIBIK OEKEeTTep cell KayilTi Ke3eH e 1CKe
Kocbutaael. Conpali—ak, «Kasruapomer» PMK OoitbiHia Yiaken AnmMaTsl ©3€HI
aaObIHAAFbI AKYMBIC 1CTEN TYpFaH OEKETTep CaHbl - 5, )KaObUIbIN KaJIFaH OeKeTTep
canbl - 5. Kimi AnMmatel e3€H1 anaOblHAA 5 CTalMOHAPIBIK OEKET, 7 MKaObUIbII
KaJFaH OCEKeT, COH/aii-aK Cy oTiMI eJIeHeTiH | TycTama opHanmackaH (33-Cyper).
bakpimay OekeTTepiHiH CaHbl MEH TBHIFBI3ABIFBI JKOHE OJIAp/ABIH OpHAIACYBI
MY3/IBIKTBIK-MOPEHAJIBIK KOJAEP/IIH aKTapbLly KayllNTUIIIl AOPEKECIMEH, KaylnTi
ayJlaHaap/ia OpHaJIACKaH MIapyallbUIbIK OOBEKTIIEPIHIH OOJYbIMEH aHBIKTAJIA]IbI.
Ynken xone Kimni AnMatel e3eH ajmanTapbliHa OpHaIackaH OEKeTTepIiH cy10achl
3-CypeTTe KOpCEeTUIreH.

T A
[]AnmaTsl k. wekapacsl

_ | C_Jv¥nken Anmarei xane n [ Anmarsi k. wekapacsi
. Kiwi AnmMaTsl Wwekapacs! | 5 £ | [_]¥nxen Anmarni xare
2 |Dwen ¥ 2 Kiwi AnmaTsl Wwekapacs!
g
—— B3eH ‘| Cdwen

—— e36H
. Kawan
/A, ¥abuinfan B

KaHan

@ ruznbinToik-MopeHanbik ke n
Bac gucneTyepnik nyHkT

8 OpTanblk gMCNETYEPNIK M

) Oncnetuepnix myHkT

¥ | A\ Typaksi 1B

/A\ Mayceimgeix 6

5 A Kasipri 6
7 ./A\ Tycrama

Cyper 3. YnxkeH xone Kimri Anmartsl e3eHaep ajnantapbiHAaFsl THAPOIOTHSITBIK
OexeTTepAiH opHanacy kapracsel a) «Kascenaenkopray» MM 6akpinay xenici; 0)»Kasrunapomer»
PMK OGaxkpuiay sxednici;

Xorapeia KenTipiareH cyperke coiikec YikeH xoHe Kimri AnmaTel cen

ananTapbl Oakpulay OEKETTEpPIMEH J>KaKChl KAMTBUIFAH KOHE MY3IBIKTHIK-
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MOpPEHAJIBIK KOJIJePAIH MOTSHIMAIIbl KAayINTUIIr aHBIKTAJFaH >KaFmgaija, Oy
oOBekTiiep Oakplmay KemiciMEeH KaMTaMachl3 eTiiemi. bekeTTepaeH amanThiH
TUAPOMETEOPOJIOTHSUIBIK JKaFIablH CUMATTAUTBIH MOJIMETTEPAl TOYJIK OOWBI
KYMBIC JKaCalThIH aKMmapaTThl KaObuimay MEH Oepyai KamMTamachl3 €TeTiH
JTUCTIETYEPIIIK MyHKTTEP/IIH MaMaHAapbl KaObLTIAIbI.

CranmoHapIbIK 3€pPTTeY HOTHKECIHAC AalbIHFAaH MY3JIBIKTHIK-MOPEHAIBIK
KCIICHHIH THAPOMETCOPOJIOTHSUIBIK — CHUIMMATTaMallapblH  Tajmay  OapbIChIHIIA
AKIEIUIHUSIIBIK 3€PTTEY KYMBICTAPBIH KYPrizy Typaibl HICMIMIEp KaObliaaHabl.
DKCIEUIUSIIBIK 3¢PTTEY HKYMBICTApPhI KeJIeCl peTTe xKy3ere acsipbuia sl [50]:

- MY3/JIBIKTBIK-MOPEHAJIBIK KEIIeH/ 1 Oapiiay apKbLIbl 3epTTEY;

- MY3JIBIKTBIK-MOPEHAJIBIK KEIIIeH [l MaMaH JIaHIbIPbUIFaH 3€pPTTEY .

My3IbIKTHIK-MOPEHABIK KeIeH A1 0apiay apKbUIbl 3€pTTeY a’pOBHU3Yyall bl
XKoHe xep OeTi OakplIay 9/icTepl apKbUIbI *Ky3ere achlpbuiabl. OmapablH HErisri
MIHJETTEpPl 3€epTTey ayAaHblHbIH cel  KaylnTulrie  (oHAblK  Oaranay,
MaMaHJIaHJbIPBUIFAH 3€PTTEY KYMBICTAPbIH KAXKET €TETIH aca OelceHal KoHe
KAyYIITi MY3JIBIKTBIK-MOPEHAIIBIK KOJACP/Il aHBIKTAY, apHAHBI MaMaHAAPIbI 3€PTTEY
ayJlaHbIHA >KETKI3y YIIH TIKYIIaKThl KOHABIPYFa BIHFAUIBI OPBIH/BI TAHJAY KOHE
nemudpaeHreH  adpoOoTOTYCIPUTIMAEPAIH  HOTHXKEIIEPIH  HAKThUlay  OOJIBII
TaObLIa/Ibl.

bapnay KyMBICTApBIHBIH HOTIDKEIEpPI MaMaHMAHIBIPBUIFAH 3EpTTEYJIep
OarapiiaMachlH jkKacay YIIiH Heri3 0okl TaObutasibl. byit 3epTTey oficiH Ky3ere
acwIpy OapbIChIH/Ia OYPBIH JKYPIN OTKEH CeJl TACKBIHIAPBIHBIH CUIIATTaMaIaphl KOHE
OJIap/blH ~ KAWTaNaHFBIITBHIFBI,  3€pPTT€Y  ayJlaHbIHAAFbl  00C  CBHIHBIKTHI
MaTepuaiiapAblH (PU3NKaIBIK-MEXaHUKAJIBIK CHUIaTTaMadapbl aHBIKTAJIaJbl JKOHE
JIe cell KayinTi KeJaepre 3epTTey KyMbIcTapsl xypriziaeai [50].

CoHbIMEH KaTap, MaMaHIAHABIPBUIFAH 3€PTTEYJIEPIiH HOTIKECIHIIE Cell
KAYIITUIIK JI9PEXECl JKOFapbl MY3ABIKTBIK-MOPEHANBIK KOJIJEpPre bl CailblH
OakpLIay KYMBICTAPBIH KYPrizy Typasibl IIemnMm KaObuinaHaabl. Kbl CalbIHFBI
OakbLIay >KYMBICBIHBIH HET13T1 MaKcaTbl — 9pOip KbUIAFbl CeJ1 TACKbIHBI OTIMIHIH
€H JKOFapbl MOHJIEpl Typasbl, Cell OIIaKTapbIHAAFbl CEJ TY3ylll OOC CHIHBIKTHI
MaTepuagap KoJEMIHIH ©e3repyl KoHe »JpOo3WsJIaHFaH allalTapJblH YTy
KaOBIFBIHBIH ~ KQJBIHABIFBI ~ Typajbl,  MY3IBIKTBIK-MOPEHAIBIK  KOJACPIIiH
cunaTTamanapbl MEH Cell KayllTUIIK I9PEKECIHIH e3repyl Typaibl KoHe T.0. CeHIMII
aKmapar ary OOJIbII TaObLIAIbI .

3epTTey aydaHbIHAA HKCIECIUIUSIIBIK 3€PTTEY >KYMBICTaphl KYyprizuiMec
OypbIH, OCKEeTTepJieH KeNiN TYCKEH MOJIMETTep TajjlaHa OTBIPHII, HETI3rl Ccel
KayilTi ayJaHaap/bl alJblH aja aHbIKTAy MaKcaThbiHAa o7cOu koHe Oacka 1a
MOJTIMETTEp OOWBIHINA JKYPIN OTKEH celaep Typaibl (DOHATHIK, BEIOMCTBOJIBIK
MyparaTTap  JKoHE  KapTorpadusiiblK,  a’podoToTycCipiaiM  MamMeETTepl
KUHAKTAIIBIN, TalgaHybl Tuic. byn wmomimerTtepre coiikec, Ine AunaraybIHbIH
CONTYCTIK OeTkeiliHiH opTanblk Oesirinae 1950-2021 k. apaiblFblHAA KYpII
OTKEH IJISIIUANJIbI CeJl TACKBIHIAPBIHBIH KOpiHIC Oepyl MayChIM-KbIPKYHEK aiyapbl
apaJbIfblHA THECLIl eKeHAIrl aHbIKTanael (4-cypet). Con cebenti, Oy aitnap
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«Kascennenkopray» MM-ze cen KayinTi Ke3eH peTiH/ie MayChIM-KbIPKYHEK aiapsl
OexiTinimn, 6apiay KYMBICTAPBIHBIH JKY3€Tre aChIPbUTYbIMEH CUIIATTAIA/IbI.
14
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MayCbIM mriaae TaMbI3 KBIpKYHEK

B Y nkeH AnMatsl Kimri Amvater

Cyper 4. Ynken Anmartsl xoHe Kimri Anmatsl e3eH aantapblHaa )KYpill 6TKeH
TIISIIHAIIBI CeJT TACKBIHIAPBIHBIH aiyiap OOWBIHIIIA TapaTysl

AyMmakThl a3poBu3yanabl Oapnay xymMmbicTapsl «Kazcennenkopray» MM-Hig
OacHIBUIBIFBIMEH TIKYINAK apKbuibl kypriziutemi [51]. Ce6ebi, oHBIH yIny
KBUITAM/IBIFBI TOMEH JKOHE Oapiiay *KYMBICTAPBIH JKYPTi3y YIIIH OHTAMIbL. 3epTTey
JKYMBICHI QJIJIBIH aja KapTaja OenriuIeHreH MapHipyT OOWBIHINA, MY3IBIKTHIK-
MOPEHAJIBIK KOJIJIEP/IiH Ka-Kyil Typalibl KOChIMIIIA aKapaT ajy YIIiH, COHai-aK
cel KayinTiairin (GoHIbIK Oaramay MakcaThiHAa )yprizieai [36]. AspoBusyans
OakpLIay 0apbIChIHIA, MY3IBIKTBIK-MOPEHAIBIK KOJACP/IIH TEK KaF1aibl OaFaiaHbITl
KOMMaii, COHBIMEH KaTap CeJl TACKbIHIApbIHBIH KaJbITACy MPOIECiH OaKpLIayFa
MYMKIHJIIK Oepei.

An, xep OeTinik Oapiay Ke3€HIHIE a’poBHU3yalabl Oakpliay OapbIChIHIIA
allbIHFaH OapibIK MONIMETTEpP HAKTBUIAHAbI, COHJAN-aK MaMaHIaHIbIPBIIFaH
3epTTEY JKYMBICBIH KYPri3y YIIIH Oakbuiay 0ObEKTIIEep] TaHJaIbIHAIbI.

MaMaHIaHIBIPBUTFAH 3€PTTEY JKYMBICBIH JKYPTi3y OapbICHIHAA MY3IBIKTHIK-
MOpEHAJBIK  KEIICHJETl KOJJEpAlH aKTapbuly KayiOTUIITH  aHBIKTAWThIH
KpuTepuiliepl OaranaHaabl. AKTapbUly KayiNTUIITIHIH KpUTEPUIIEpl pEeTiHIEe cell
aaObIHAAFl MY3JBIKTap KEIIeH1 (MY3IBIKTBIH ayJaHbl, CBI3BIKTHIK ©JIIeMIepi,
MY3IBIKTAPABIH KEeWIH MIETIHY KApKBIHIBUIBIFBI), MY3IBIKTHIK-MOPEHAJBIK KEIIeH
(MY3IBIKTBIK-MOPEHAITBIK KOJIIAEP/IIH KOJeMi, KOsl pPeKUMI jKalbIHIa MATIMETTED,
KOJIIH CBI3BIKTHIK OJIIeMIepl, KOJ Ka3aHIIYHKBIPBIHBIH JKal-Kyhi, KOJIIH
OaiiaMbl) cumaTTaManapbit agyra oonaasl [35]. Atanran kputepuiiiepai Oaranay
MaKcaThlHJa apHalbl AKCIECIUIUSIIBIK TONTApP 3€PTTEY JKYMBICTAPBIH KYPTi3ell.
byn kympicTapabl  KYprizy OapbiChIHIA THAPOJIOTHUSIBIK, TE0AC3HSUIBIK,
0aTUMETPHSIIBIK 3€PTTEYIIEP JKY3€Te achIPhLIAIbI.
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MaMaHIaHIBIPBUIFAH 3ePTTEY KYMBICTAPhl HOTHXKECIH/IE Tay >KOTalapbIHbIH
ayMarbIHJa OIpKeNlKi OpHAJIaCKaH JKOHE I XaJbIK HIapyallbUIbIFbl 00BEKTIIepiHe
Kayill TOHIIPETIH MY3IBIKTBIK-MOPEHAIBIK KOJIep Kb CaWbIHFBI OaKbuIay
o0BeKTicl peTiHae Tanaanaasl. bakeiiay oonexTinepi «Kascengenkopray» MM-men
apHanbl KY>KaTTaJIa Ibl.

buix Taynel aygannapia OpHalacKaH MY3JIBIKTBIK-MOPEHABIK KeJIepi
KYy>KaTTay, €H aJJIbIMEH OJIapJIbIH JKaJIIbl CaHbBIH, JKal-KYHiH, KayINTUTIK JCHTeHIH
aHbIKTayga MaHb3ael [52]. Inme AnarayblHBIH CONTYCTIK OCTKEHIHIH OpTaIbIK
OeJIriHaeri My3JbIKThIK-MOPEHAIBIK KOJJIEPAIH Kah-KyWiH Oarajaygarbl Ky3ere
aChIPBUIATHIH 3€PTTEYJIEPAIH HOTHKEIIEPIH KUHAKTAY MaKcaThIH A, 1975 Kbkl €H
alFalliKpl  KyKarray (HacmopTH3alusiiay) oKyYMbICTapel  okyprisimmi  [51].
KyxaTTapia My3JbIKTBIK-MOPEHAIBIK KOJIJIEPAiH Kall-KyiiH Oaraiay MakCaThIHIa
OJIap/IbIH OpHajacy cyjbanapbl, KbICKallla CUIATTaMachl, KOJ Ka3aHIIYHKbIPHIHBIH
TUII1, KOJAEPAIH OpHAIacy OUIKTIT1, Y3bIH/BIFBI )KOHE €Hi, KOJ1 ali/IbIHBIHBIH aydaHbl,
TEepeHAIri, cy KkeyieMi ailkpiHIanaabl. Jlerenmen, «Kascemnenkopray» MM
MY3JBIKTBIK-MOPEHANBIK ~ KOJAEPJl  KYKarray  MOJIMETTEpiHAEC  aTajiFaH
napameTpiiep TeK OaTUMETPHUSIIBIK JKYMBICTap KYPri3UIN€H KeJIAep MEH Oy
KYMBICTAPABIH KYPri3Uly YaKbITbIHA THECLII.

XKyprizuireH pananblk SKOHE CTAalMOHAPJIBIK 3€pTTEY HOTHUKEJIEPIHIH
HET131HJI€ aHBIKTaJFaH MOTEHUMAAbl KayllnTl OOBEKTUIepl aBTOMATTAHbIPbUIFaH
OaKplIay KyienepiMeH ka0 IbIKTanaabl. ABTOMATTAH IBIPbUIFaH OaKblIay Kyienepi
KOpIIIaFaH OPTaHbIH Kal-KyHiH, TIPHIUTIKTI KaMTaMachl3 €Ty, aKMapaTThl >KUHAY
XKoHe Oepy, OOBeKTUIepAl (U3MKANBIK TYPFbIJAH KOpFay YIIIH CEHCOPJIBIK
KyhenepMeH >KaOJbIKTaIFaH aBTOMATThI OEKETTEpAl KOJJIaHy apKbUIbl KYy3ere
aceipbuiazabl [53]. Cen kayinTigiria OakplUIayIbIH aBTOMATTaHABIPBLUIFAH JKYyHenepi
Oec THUNOTI CTaHIUSATIAPABI KaMTBIFaH: MY3IBIKTHIK-MOPEHAIBIK — KOJAepaeri
CTaHIIMSIIAP, CEJ ONMIAKTAPBIHIAFbI CTAHIUSIIAP, CeNl apHATAPBIHAFBI CTaHIUsIIAP,
CeNJICH KOpFaHy HMapaTTapbIHIAFbl CTaHIMSIAP, MOIIMETTepl KHHAyFa >KOHE
OHJIEyTe apHaIIFaH cepBepi 0ap OPTaNBIK AUCIETYCPIIK MyHKT KOHE OMEePaTOPIbIH
ABTOMATTAHABIPBUIFAH  KYMBIC  CTaHIMACH  [3].  MY3IBIKTBIK-MOPEHAIIBIK
KOJIepJeTi CTaHIUsJIAp TISIUAIIBI CeJl TACKBIHIAPBIHBIH KAJIbINTACYbIHA BIKITAIT
€TeTIH THUAPOMETEOPOJIOTHSUIBIK JKaFmaimapAsl  OakpluiayFa apHaica, Cell
OIIaKTapbIHAAFEI CTAHITUSIIAP HOCEPIIi CeJT TACKBIHAAPBIHBIH KAIBIIITACYbIHA BIKITAIT
€TeTIH THUAPOMETEOPOJIOTHSIIBIK >KaFAaiiapasl 0akpuiaibl. COHBIH HOTHXKECIHJIE
TIIAIAAIIIBI YKOHE HOCEPJIl CEJl TACKbIHAAPHI OOJKAHBIM HKOHE OJIAPJIBIH KAJBINTACY
JKaFIaiiapbl MEH KYpPIll OTY KOJBIHJIAFRI oCEP €Ty 30Halaphl aHbIKTanaabl. Cen
apHAJIAPBIHJIAFBl CTAHIMSUIAD CeN  KAayINTUliH OoJpKayFra, CeNJIIH KaJbIlTacy
JKaFIaiblH KOHE CeJ MPOIECIHIH JaMyblH OaKpllayFa apHajca, CEJJIEH KOpFaHy
uMapaTTapblHAaFbl CTaHIUsIAp Oererreri cy JeHIeil, aya TeMmIeparypachl
YKaWbIH/IA MAJIIMETTEPl Oepil OThIPYFa, CeNl TACKbIHBIHBIH KayINTUIIrH OaKblIayFa
MYMKIHIIK Oepeni. OpTanblK IUCIETYEPIIK MyHKT MANIMETTEp/l KUHAY, OHJACY
XKoHE Tajjay, 0aKbUIay CTaHIUSIAPBIH 0acKapy, COHIali-aKk MEMJIEKETTIK OpTaHaap
MEH TYPFBIHJIApAbl Cel KayINTLIIr, cell KayIl »oHe CeJIH naiaa 00aybl Typaibl
aJIJIbIH aJla €CKEepPTY YIUIH WIElM KaOblIaay OpTabIFbl KbI3METIH aTKapaibl.
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ABTOMaTTaHJBIpbIIFaH OakpUIAy KyMenepi Oakpliay OOBEKTICIHE >KAKbIH
XKepze opHaIacTeIpbuIa sl [53]. Buik Tayiiel My3ABIKTEIK-MOPEHAIBIK KOJIICP YIIiH
— KOJI aKBaTOPHSCHIHA >KaKbIH jKepJie Oakplaay MaTYUKTEPIHIH CEHIMII ayMmakTa
OpHaJIacCyblH KaMTaMachl3 €TEeTiH, KaObUIAay MyHKTTEpIMEH (IJUCTETUYEpiK),
TIPIILTIKTI KamMTamachl3 €Ty JKyHlenepiMeH (akKyMyJsiTopiap HeMece KYH
naHebAepl) CeHIMI paauoTesieOHIBIK OaiIaHbIC KOHIHACTI TajlanTapFa >kayar
OepeTiH anaH TaHnaangaabl. Cen OIIaKTaphl YIIiH — aBTOMATTaHIBIPbUIFaH OEKeTTep
CeJl KaylilnTi ©3eHHIH TY3y CBI3bIKTHl y4acKeCiHe KaThICThl OeTKek e, Kypill OTKEH
CeJl TaCKbIHBI JICHTeHiHIH OCNTiJIepiHeH KOFaphl ayMaKTa OpHaJIacThIpbLIaasl. by
OCKeTTep/IIH KOHCTPYKIUSIAPbl MEH KOMIUICKTAIUSCHI MY3BIKTHIK-MOPEHAIBIK
KeJIIep/ie OpHATBUIFaH aBTOMATTHI OEKETTEPACH alTapJIbIKTai epekieniri koK. Cen
apHaJIaphbl YIIIH - aBTOMATTaHbIPbUIFaH OCKETTEeP/IIH TaTYUKTEPl TUIPOIOTHUSIIBIK
cunarraMaiapisl (Cy JeHreinaeplt MeH Cy ©TiMIepi), aya MeEH CYyAbIH
TEMIEPATypachiH, aTMOC(epanblK KaybIH-IIANIBIHAB, CEWCMHUKAIBIK >KaFmIanIbl
(kes1 GererrepiHAEriT MYMKIH OOJIaThIH KyJIamaliapAbl Oakpliay YIIiH) OakbLIayabl
JKYy3€re achblpajabl. ABTOMATTaHABIPbUIFaH OEKEeTTep JaTYUKTEp JKYHECIHIH
YKYMBICBIH 0acKapyMEH KaTap, ayMaKTbIH Kal-KyWiH YHEM1 OakbulayFa MYMKIHAIK
OepeTiH OeifHeKamMepalapMeH ka0 IbIKTaabl. ABTOMATTaH IbIPbLIFaH OCKETTEePIIH
HET13r1 MIHJIETI KOpLIaFaH OpTa KOMIIOHEHTTEPIHIH *Kah-KyHl )KalblHAA aKapaTThl
KUHAy MeEH OepyleH Oacka, KeJiH akTapblly HeMece apHa OoibIHIIA cell
TAaCKbIHBIHBIH KAJIBIITACy JKarJaiIapblH JEp KEe31HJE AaHBIKTAy >KOHE IIEMIM
KaObUIJlay MYyHKTTEpIHE KAyINTUIIK CUTHAJIBIH YaKbITBUIBI JKETKIZy OOJbII
TaObLIAEI.

2019-2021 sxok. apanbifbiHAa YJIKEH AJIMaThl ©3¢H anadbiaaa 12 sxone Kimri
Anmatel e3eH anaObiHZa & aBTOMATTAHIBIPBUIFAaH OaKbuldy CTaHUUSIIAPHI
opHaTbU1bl. COHBIH 1IIIHAE, MY3JBIKTBIK-MOPEHANIBIK KOJJepJe OpHaJacKaH
CTAaHLHMSUIAp CaHbl — 5, CEJI OLIAKTapbl MEH CeJl apHaJlapbiHAa — 11, cenaeH Koprany
uMaparTapblHaa — 4 craHuus opHanackaH. Omap KeJnaiH Cy JeHreii, Cy >KOHe
TOTIBIPAK TEMIIEPATYPACHI, XKaybIH-IIAIIBIH KAPKBIHABUIBIFBI MEH MOJIIIepi, Oaitnam
TOTBIPAFBIHBIH  BUIFATABUIBIFBl CHUSIKTBI CHMIAaTTaMajapbl OJIeyre MYMKIHIIK
oepeni. byn Yaken xone Kimn AnmaTel ©3¢H alanTapblHIAFbl TISIUATIALL HKOHE
HOecepJll TEHE3UCTEr1 CeJl TACKbIHIAPhIHBIH KAJBIIITACybIHA 9CEpP €TETIH CEJ KAYIITI
O0OBEKTUIEPAIH KIIMMATThIH FAJIaM/JIbIK KbUIBIHY bl MEH MY3/bIKTap IbIH KeH1H IIETIHY
KarJalbIHa JKbUIIaH-)KbUIFA apTybIMEH, COHJai-aK Ccell TACKbIHBIHBIH JKYpPIl 6Ty
30HACBIHAAFbl  UHOPAKYPBUIBIMABIK ~ OOBEKTIIEPIHIH  KApKBIHIBI  JaMybIMEH
tycingipiieni. Terenme karmaimap MuHHCTPAITiHIE 2021 k. MomimerTepi
OoribHIIa YikeH xoHe Kimi AnMartel €3eH ananTapblHIa KaIMbl MIBIFBIHBL 5,9
MJIPJI.TEHI'€Hl KYPaWThIH JKalmbl caHbl 173, coHblH imiHme eHmipicTik (99),
aneyMeTTiK (57) »oHe 3KoNorusuIbIK (17) 00beKTiIep opHalacKaH.

JlereHMeH, KIIMMATThIH ©3repy KaraanbiHaa Y kel xoHe Kimn Anmartsl e3eH
alanTapblHAAFbl MY3JBIKTHIK-MOPEHAJIBIK KEIICHHIH, COHBIH IMIHAE MY3BIKTHIK-
MOPEHAJIBIK KOJJIEPAiH *Kal-KyiiH OaKpliay YIIIH KOFapbIIa KOPCETUITEH 3epTTey
oAicTepl HETi31H/1e KOJI KETKI3UIETIH MAIIMETTEp JKEeTKUTIKCI3. Cebed1, MY3bIKThIK-
MOpEHANBIK KOJIep CaHBIHBIH apTybl, MY3BIKTHIK-MOPEHANBIK KeIIeHeT1
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MY3/IBIKTapIbIH JAeTpadausachl ayMaKTaFbl CeJI KayiNTUINH apTThipa Tycyae. A,
Oakplmay O€KkeTTepi MEH aBTOMATTAHIBIPBUIFAH Oakpliay Kyhelepi 3epTTey
amaObIHIAaFEl OapIIBIK cell KayinTi o0bekTitepai KamTeiMaraHn. Con cebenti, YIIKeH
xoHe Kimri AnmaTel 63¢H anaObIHBIH JKai-KYWiH KeIeHai Oakpliay koHe Oarajay
ymria XKepmi kambIkTeikTaH 30HATAY (OKK3) xome ['AXK TexHOnorusmapbiH
naianany KaKeTTIIIT TYbIHAAMN OTHIP.

KopeIThiHABIIAN Kejle, AalaliblK 3epTTEeY OICTEepiH Tanjay OapbIChIHAA
CIMI3Ie JKYy3ere achIpbUIATHIH SKCICAMIMIBIK XKOHE CTAIlMOHAPJIBIK OaKbLIay
YKYMBICTAPBI CUITATTAJIBIII, OJIAPABIH MY3IBIKTHIK-MOPEHAJIBIK KOJIIEP/Il 3epTTeyAeTi
JKETICTIKTEpI MEH MAaHBI3IBUIBIFBIHA TaJJIay JKacajblll, aBTOMATTAHJBIPBLIFaH
KYPBUIFbLIAP/IBIH CeJT KayIiHIH 3UsSHIbI callIapblH TOMEHICTYIET1 poJli OaraliaHbIIl,
JKep/ii KalbIKTBIKTaH 3€pPTTEY 9AICTEPIHIH KOXKETTIIIT alKbIHIAJIbI.

2.2 Kepai KaIBIKTBIKTAH 30HATAY MaJiMerTepi :koHe T'AXK
TEXHOJIOTUSJIAPbI

TereHie karmaillapAblH alfblH ally, Oakbulay >KoHE OoJpKay YIUIH
KapTorpadusuiblKk MaTepuangap, JKep/il KalbIKTBIKTaH 30HITay MAJIIMETTEP] KOHE
THAPOMETEOPONIOTHSUIBIK ~ CHUIaTTaMaiapsl KAMTHUTBIH aKHapaTThIK pecypcTrap
Kaxer [54]. Ochutaiiima, KaXeTTi MOTIMETTep Al YUbIMIACKAH TYPJE CaKTay *KOHE
1371ey, OHbI OHJEY JKOHE Tajjay YIIIH KOMIBIOTEPJIIK TEXHOJIOTHUSFA HET13/1eIreH
3aMaHayd THIMII KypaujgapJsl TaiganaHy KakeTTuniri TyslHmamsl [55]. XX
FACBIPJIBIH asffblHAH OacTal KOMIIBIOTEPNIK TEXHOJOTHSUIAPABIH JaMybl >KOHE
reorpadusIIbIK aKMapaTThIK KYHeNIepaiH KEHIHeH KOJIaHBbLUTybIMEH OaisIaHbICThI
FApBILITBHIK CypeTTepAl MNaijanaHy KapKblHIbI AaMu Oactaapl. KambIKThIKTaH
TYCIPUITE€H FapBIITHIK CypeTTep ep OeTiHae, armocdepana, KYpJbIKTa >KOHE
MYXHUTTa OOJBIN >KaTKaH MpoLecTep MeH KYObUIbICTapAbl BHU3yalU3alusayFa
MYMKIHIIK Oepeni. Kaszipri yakpiTTa skep OeTiMeH Tikenen Oainanbicchl3 JKepi
KAIIBIKTBIKTaH 30HJTAy AapKbUIbl TYCIPUIETIH MOIIMETTEp FaphlTaH KeJETIH
JNIEKTPOMATHUTTIK ~COYyJICNICHYII TipKey apKbUIBI Ky3ere achipbuiaasl [4].
Fapeiuteik cyperrep keneci Macenenep/al memnyae THIMAIL:

> TaOUFu >KOHE TEXHOIEHAIK ocepjepMeH OailllaHbICThl TOTEHILE
JKaraanaapabl Oakbliay;

> Kepai KamIBIKTBIKTaH —30HATAY MOIIMETTEpl MEH  KOCBIMIIA
MaTepHuaiap/abl Mai1agana OThIPHIN, 0TIl O1p ayMaKTap MIeTiH e TPAHCTIOPTTHIH
KOJDKETIMJIUIITIH 3€pTTEY;

> TaOWFd JKOHE TEXHOTCHMIIK CHIATTarbl TOTCHINE Karmainap
ailMaKTapbIH/Ia aBapHUIBIK-KYTKapy *KYMBICTapbIH kKOCIapiay;

> TOTEHIIE JKaFlalaapAblH, KUpaFraH FUMapaTTapblH, KYpbUIbICTap/IbIH
caJllapblH KapTara Tycipy.

Kambikran 30oHaTay MamiMmeTTepl apTypiai 'AXK >kyilenepinne MaigiMerTep
0a3achlH *kacay YIIiH, COHBIH 11IiHAe 0a3anblK KadaT peTiHAe Koyaanbiaasl. XKepi
KAIIBIKTBIKTAH 30HJITAy MOJIMETTEPiHIH OipKaTap CHUMATTBIK €peKIIeTIKTepl Oap
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[56], atan adiTkanma TycCipy KU, MOIIMETTEPIl aiy >KEIACNIIri, 3epTTeCTiH
ayMaKTapbl KaMTy MMaibI3bl, MOJIMETTEPIH Ccanachl.

JKepai KalbIKTEIKTaH 30HTAy MOIIMETTEPIH OHJIEY SICTEP1 AJIIBIH aja )KoHEe
TaKbIPBINTHIK ~ OOJNbIl  OeJjiHenl, COHAal-ak, apHailbl  KOMIBIOTEPIIIK
Oarmapnamanapnaa sxysere aceippuianbl. JKK3 momiMerTepiH angpliH ana eHAey
FApPBILTHIK  CypeTTepJli T'€OMETPHSUIBIK, PaTUOMETPHUSUIBIK, aTMoc(epabik
KOppEKLUANAyIbl JKOHE CYpeTTiH reorpadusuiblk OaimamblH KaMTuasl. Kepni
KAIIBIKTBIKTaH 30HATAY MOJIIMETTEpl ayMak Typajbl TOJIBIFBIPAK aKmapaT ajyra
MYMKIHJIIK Oepesil, ©MTKEeH1 apHaiibl KapTajlapja MOJIMETTEP I TeHepaIu3amusiay
eceOiHeH OapiIbIK IarbiH (KiIl KOJIAep, COKIAK JKO0JI, aFalll TYPJIEPiHiH ©3repyi KoHe
T.0.) OOBEKTUIEPZl KOpceTy MYMKIH emec. JKepai KallbIKTBIKTaH 30HATAY
MOJIIMETTEPIHIH canachkl MEH KOJIJIaHy aschl KeJleCl cunaTramasiapra OaillaHbICThI:

- KEHICTIKTIK KECKIHACITY MYMKIH/IITI;

- CIEKTPJIIK KECKIHAETYy MYMKIHIITT;

- PaAMOMETPUSIIBIK KECKIHJETY MYMKIHJIIL;
- YaKbITTBIK KECKIHAEIy MYMKIHJITI.

KeHICTIKTIK KEeCKIHAeTy MYMKIHAITT JEreHiMi3 — FApBIIITHIK CYpeTTe alKbIH
KOPIHETIH €H KilIKeHTall 0OBbEKTIHIH ©JIIIEMIH CUTIATTAUThIH 1l1aMa.

FapeiuTeiK cypeTTep KEeHICTIKTIK KECKIHAEeNy MYMKIHAITiHE OaillaHbICThI 6
TUIIKE O6JIiHei: KeHICTIKTIK KecKiHaeny MyMkinairi tomeH (N*1000); keHICTIKTIK
Kkeckinaeny MyMkiamiri opramia (100-1000 M), KEHICTIKTIK KECKiHISITy MYMKIH/IIT
canpicThipMaibl sorapbl (30-100 M), KEHICTIKTIK KECKIHISITY MYMKIHIITI dKOFaphl
(10-30 M), KCHICTIKTIK KECKiHIETy MYMKIHIIr ete skorapbl (1-10 M) »xoHe
KEHICTIKTIK KeCKIHey MYMKIH/IT1 aca skorapsbl (1 M-1eH a3).

Kaszipri yakpiTTa KeHICTIKTIK KecKinaemy Mymkinairi 30 cm kypaiteid FC eH
xaxcel gen caHananapl (WorldView cnythuri-3). by 30%30 cM esnmemai 00beKT
cyperte Oip MUKCEb TYPIHAEC KOPCETIIETIHIH OUIAIpeal.

Tuimzal OakplIay KYWECIHIE SJIEKTPOMArHUTTIK CHEKTPAIH MYMKIH OOJIaThIH
KEeH JAMana3oOHbIHJA KECKIHACTY MYMKIHIIM SpPTYpJii OeJCeH/l »KoHE IMacCUBTI
30HATAY  KYpaJgapbIMeH  JKaOJbIKTAIFaH  aiHajIMallbl,  KYH-CHHXPOHJBI
opOuTanapaarel FaphIll ammapaTTapblH KOca alFaH/Aa, FapbIll CETMEHTIH KaMTYBI
kepek. Kazakcran aymarbl OovibiHIna FapbliThlK cypertepai NOAA (KeHiCTiKTiK
keckinaeny MyMmkiHairi 1100 m) xone EOS AM TERRA (K€HICTIKTIK KECKIHAETY
MYMKIHITT 250 M) CHAKTBI JKaJbIFa KOJDKETIMI FapbIII KYHEIepiHiH MOTIMETTED
O0a3zacelHaH amyra Oomaapl. KEHICTIKTIK KECKIHJAETy MYMKIHIIN JKOFapbl
KYHenepaiH imiHAe eH KobkeTimmi Mamimerrep Meteor-3M  (KeHICTIKTIK
KecKinaeny MyMkiHairi 37 m) skone yHAUTK IRS 1C/1D (KeHICTIKTIK KECKIHICSTY
MYMKIHJIT 5,6 M) CIyTHUKTEPIHE TOH.

Kazakctan ayMarblH MUKPOTOJKBIHABI JUANa30HAAFbl TYPAKTHl FAPBIIITHIK
3epTTeyliepre Kenepri KeNTIPeTiH KajblH OyIT KabaThl >Kui OacaTbIHIBIKTaH, OyJI
ayMaK YVIIIH O€JICeH/J1 30HATAay MOJIMETTEpiH, aTam aWTKaHJa, KaHaJalbIK
RADARSAT-1 croyTHUTIHIH MOJIMETTEpiH Naijanany THIMIl. byn crmyTHUK
OYITTBHIH OOJTybIHA OHE TOYJIK yaKbIThIHA KapaMacTaH, KEHICTIKTIK KECKIHIETy
MyMKiHair 8-gen 100 m geiiHri sxkep OCTIHIH JKOFaphl camnajibl CypeTTepiH anyra
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MYMKIHIIK OepeTiH pagapMeH KaOapIKTanraH. Pamapnbelk cyperTep ocipece
MY3IBIKTAPIBIH, MY3IBIKTHIK-MOPEHABIK KEIICHHIH JKali-KYWiH KapTara Tycipyae,
cy OeriHmeri MyHal KaJJBIKTapbIH aHBIKTAy, amaTThl THUIPOJOTHSIIBIK
KYOBUTBICTAp bl OaKbUTAY Ke31HAe KeHIHEH KOJMaHbIUIa b, Ajaiiia, Ka3ipri yakeITTa
aTaJfaH KEHICTIKTIK KECKIHJIEY MYMKIHIIT1 >KOFapbl FapBIMITHIK CypeTTep KOJI
KETIMJII eMeC )KOHE YIIKeH KapaXxaTThl KaXKeT eTe/l.

CriekTpAiH KepiHeTIH Juana3oHbIHAa TYCIPUIreH FaphITHIK cyperTep Kepai
KAIIBIKTBIKAH 30HATAY MOJIMETTEPIHIH IMIIHJEC KEeH TapajFaH >KOHE KOJDKETIM/II.
Oran NASA Earthdata, Copernicus EU, Google Earth, USGS »oHe T.0. KpI3MeTTEP]
YCBIHATBIH FapBIITHIK CYpPETTEp/l >KaTKbI3yFa Oonaabl. bipHelie cHekTpik
apHalapAbl  KAMTUTBIH  KOJDKETIMJI ~ MOJIIMETTEP  YCBIHATHIH  FaPBIIITHIK
xepcepikrepine Landsat, Sentinel, Aqua, Terra sxone T.0. )kaTKbI3yFra 00JiaIbl.

3epTTey OOBEKTINIEPIH KAIIBIKTHIKTaH OaKpljiay YIIIH TYCIPIJIT€H FapbIIITHIK
CypeTTep T'EOKEHICTIKTIK MOIIMETTEpJl TajjlayFa apHaJlfaH IuiaT(opManapIbiH
HeMmece OarmapiamManblK KypaiaapasiH, ['AXK TexXHONOTusIIapbIHBIH KOMEriMeH
eaeneni. Conapasiy iminae, Google Earth Engine maitnananyuisuiapra FapbIIITHIK
CypeTTep/ll BU3yalu3alusilayFa >KoHE TalijayFa MYMKIHAIK OepeTiH Tanjaay
maTtdopMachiH aiTyra Oosanbl. On 40 KbpUIIaH acTaM TapuXu JKOHE Kazipri
FAIAMJIBIK FapBIIITHIK CYPETTEPIiH MypaFaThlH, COHBIMEH KaTap COJI YJIKCH
MOJIIMETTEp 0a3achlH TaJJIay *KOHE 3EPTTEY VIIIH KaXKETTI €CENTIK oHe Oacka Ja
Kypanaapaap/asl KaMTuiel. COHBIMEH KaTap, aTajiFaH raaTdopma YIKeH MOTIMETTED
KUBIHTBIFBIH Tanay yiin API (application programming interface) »xone 6acka na
Kypannapasl ycesiHanel. ENVI — JKK3 momiMerTepin Busyanuzanusiiayra >KOHE
OHJIEyTe apHaJFfaH OarjgapiiaMaliblK ©HIM, OJI FapBINTHIK CypeTTTepAi
oproTpaHcopManmsiay MEH KEHICTIKTIK OaijaaM »kacayjaH OacTall KaKeTTi
aKmapaTThl anmyra >koHe OHbl ['AJK apkpuibl OIpiKTipyre IeWiHrT MOJIIMETTep.l
OHJICYIIH TOJBIK ITUKJIIH JKY3€Te achlpyFa apHaJFaH Kypaaaap KEIICHIH KaMTHUJIbI.
ERDAS IMAGINE — XK3 MomiMeTTepiH 6HACYTe )KOHE KYMBIC ICTeYTe apHaJIFaH
PaCTPJIBIK MAJIIMETTEPMEH IpaUKaNbIK PeIakTop KoHe OaraapiaManblK eHIM. O
['AXK TexHomorusnapeiHaa opi Kapall KYMBIC ’Kacay VIIIH  QpTypJi
KapTorpadusIIbIK CypeTTep/ll OHJIEyre, BHU3yalu3alusiayFa >KoHE JalbIHIayFa
MYMKIHJIIK Oepei.

I'AXK texHonorusiapsl 6aKbuIay HOTHXKENIEPIH cakTay, OHJCY JKOHE Tayjiay
ylIriH ete TuiMIl Kypan Oonbin TaObuiazbsl. ['AXK opracbiHga sxep OeTiHpaeri
KYOBUIBICTap MEH OKUFaIap/Ibl Tajliay, ojapra 9cep €Tyl Heri3ri pakTtopiiap MEeH
cebenTep/il aHBIKTAy, OJIapFa KAThICThl CTPATETHSUIBIK IICIIIMIEPAl JKOocmapiay
JKOHE JKY3eTe AacChIPbUIATHIH 1C-OPEKETTeP/IH MOTCHIMAIILI CajAapblH Taljay
MYMKIHIIKTEpIHE KON keTkizyre Oomaapl. ['AJK TexHONOTHSIaphIHBIH 0acThI
apTHIKIIBUIBIFBl — OHBIH KOT JCHTeWJIl CUHTE3/Iey JKoHe Tangay MyMkiugiri. [AX
OpTachlHAA OPTYPJIl Ma3MyHAAFbl TaKbIPBIITHIK MOIIMETTEP/l OIPIKTIPY MKOHE
CUHTE3/ICY IIH HOTHKEJICPIH Tajay apKbUIbl KAXKETTI KaHa OHJICITeH MIJIIMETTEpre
KOJI KETKI3yre 00JIaIbl.

Kazipri yaksitra 'AJK TexHonorusiapel TOTEHILE kKaraalaapabl OakpLUiay
dKoHe OoJpKayra apHajFaH >KyHenl »oHe CeHIMAl KypangapibiH Oipi OO0JbII
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tabbutaabpl. CoHbiMeH Kartap, ['AJK oprTachlHIa KEHICTIKTIK Oailiiam jkacairaH
MOJIIMETTEPMEH KYMBIC ICTE€Y BIHFAUIBUIBIFBI, KospkeTimai ['AXK eHiMmumepiHiH
(ArcGIS, Maplinfo, ArcView, QGIS) ker tapairysl '’AJK TexHONIOTHsIIapbIHA JICTCH
CEHIMJIUTIKT1 apTThIpa TYCTI.

['AX — cy pecypcTapblH 3epTTey/ie, COHBIH IIIIHAE Cy XUHAY alanTapblH
Oenmyne, MOp(QOMETPUSIIBIK Taljgayna, Cy OOBEKTIIEPIH CaHMBIK, Calajbik,
KEHICTIKTIK, YaKbITTBIK Oarayiayna, My3AbIKTbIK-MOPEHABIK KEIICHHIH XKai-KyhiH
Oarayayja, KJIMMATTBIH ©3TepICIH, MY3ABIKTAPABIH KEHIH IIeriHy IpoIecTepiH
Tajjayaa, amnaTThl THUAPOJIOTHSIIBIK KYOBUIBICTApJbIH KayinTiLIIr MEH KayImiH
Oaranayna, cell KaJbIlTacy JKarJaljapblH 3€pTTeyle, Cel  TacKbIHIapblH
MOJIeJIbJICy 1€ MailajaHbUIAThIH KYpall.

Conpait-ak, ['AXK oprtacbiHga sxep OenepiHIH KarlaWblH JKelIen Taljay
Kypannapel petinae Kep Oenepinin caHasik moneni (JKbCM) xone Xepmi
KambIKThIKTaH —30HATaY (OKK3) MomimerTepl maiinananbuiagbl. TeTeHIie
JKargannapaa meniM KaObuigay >KyHenepiHie KOJJAaHbUIATBIH MOJIMETTEPIiH
EpEKILIEIITiHE OJapAblH ©3€KTUIIr, TOJIBIKTHIFbl, 00BEKTUBTIIIT XKOHE KEHICTIKTIK
Oailslam xacay >kbuliaMmIbIFbl katanbl. JKK3 momiMmeTTepl 3epTTENeTiH ayMak
OoMbIHIIA KaHIad Aa Olp yakKbIT apajbifbl YIIIH KEHICTIKTIK Tajjay acayfa
myMKiHaIK 6epce, JKBCM-HiH 2D xone 3D rpadukrepi HeriziHae reorpadusiibiK
KOHE CHTYAIlMSIIBIK MOJIMETTEPl BU3yaNHM3alusiay apKbUIBl IIBIHAWBI KEp
OenepiHiie KEHICTIKTIK MOJIETIBJCY JKOHE Taljay MYMKIHIITIH KaMTaMachl3 €TEeTiH
CTaTUKaJIBIK MaJliMeTTepai (3kep Oeepi, Ko JKemici, ruaporpadus, el MeKeHep,
nieKapaiap) aixyra MyMKIHJIK Oepei.

Kazipri yakpITTa MY3IBIKTBIK-MOPEHABIK KEMIEHHIH Kal-Kyil, OHBIH
JKargaiel MeH OojamarblH 3eprrey yimriH JKepal KambIKTBIKTAH —30HATAY
MOJIIMETTEpl IIEeT eNjepAe KEHIHeH KoJJaHbulyAa. EmiMizgeri My3AbIKTHIK-
MOPEHAJIBIK KEIICHHIH THIPOMETECOPOJIOTHUSIIBIK CUTIaTTaMajlapblH OaKbUIayabIH
YKOHE AaHBIKTAyJblH KOJJAHBICTaFbl JACTYpJl 9ouicTepl KebOiHece xep Oerti
3epTTeyJiepl MEH a3pOBU3YaJibl TYCIPUIIM JKYMBICTapbiHa HeriznenreH. XKep Oerti
3epTTeyJiepl MEH a3pOBU3YaNIbl TYCIPUIIM KYMBICTAPBIH KYPri3y Ka3ipri yakbpITTa
TUIMCI3 9IIC OOJbIN TaObLIAAbl, OUTKEH1 OJIap aya pailbl *KaraalblHA TOYeIlIl,
COHBIMEH Karap, 3epTTey Ke3iHJe YJIKECH ayMakKThl KaMTy KWbIH JKoHE OakpLiay
XKYpri3y 0apbIChl Y3aK yaKbITTBI, OFaH KOCa, YJIKEH KOJIeMJIET1 KapaKaTThl KaKeT
ereni (Frey et al., 2018). Connpikran XKep/i KambIKTHIKTaH 30HATAY XKoHe ['AXK
TEXHOJIOTUSIAPBIH TaljaiaHy 3epTTENIETIH ayMaKTapabl ayKbIMJIbI KapTara TycCipy
YIIH aoctypii aspodoroTyciputiMre Oamama Oomybsl kepek. KK3 momimertepi
apKBUIbI O0aKbUIay SICTEPl adpPOBH3YANJIBI JKOHE JKep OCTUIIK 3epTTey 9MiCTepiH
KYPrizy MyMKIH €MecC jKaFjaiiap/ia, MbICaibl, XETy KHUBIH, KayilTi, IIajFai
OpHaJIACKaH MY3JIbIKTHIK-MOPEHAIIBIK KOJACP/Il 3epTTEy KE31H/I€ aca MaHbI3/IbI.

2.3 My3ABbIKTBIK-MOPEHAJIBIK KOJIIepAiH aKTapbLIybIH
THAPOAUHAMMKAJBIK MO/IeJIbey
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[M'uaponuHaMuKabIK MOJIENbICY — 3EPTTENIETIH XYHeHiH (Tpoliecc, OKura,
KYOBUIBIC) OHBIH INApTThl aKMapaTThIK KOpiHICIMEH, (DEHOMEHOJIOTHUSIIBIK
cCUIIaTTaMachIMEH, YKCACTHIK OOBEKTICIMEH HEMECE MOJIENh PETIHE KaObLIAaHATHIH
OHE IIbIHAWBI KYOBLIBICKA TOH CHIaTTaMalapMEH KaMTaMmachl3 €TeTiH Oacka
KYWEMEH aJIMacThIpy peTiHAe KapacTeIpyFra Oomasl [57].

FamaMmapik neHreriaeri rupoJuHaMUAKAIIBIK MOICIBILY KYMBICTAPHI, SICTTE,
amaTThl THAPOJIOTHSUTBIK KYOBLUTBICTAP B aJI/IBIH aa OakplIay, 00mKay jKOHE ajlIblH
aJly MaKCaThIH/Ia KYy3€eTre achbIPbLIAIbI .

Mogenbaey ofeTTe OOBEKTUICP/l, MpOIEeCTepi, OKHFalapibl HeMece
KYOBUIBICTAp/IbI MaTeMaTHUKAJIBIK MOJISTIb apKbUIbl CUIATTAWTHIH JKOHE KaHIah na
Olp  KYOBUIBICTBIH  IIbIHAWBI  CHUIAaTTamMajapblHa  JKETKUIIKTI  JICHTeHJe
HMUTAIUSTIAHYBIH ~ KaMTaMachl3 €TEeTIH  MaTEeMaTHKaJbIK  KaTbIHACTap
JKUBIHTBIFBIHAH TYPAThIH OHAl OHE KOJDKETIMAI 3epTTey KYpajabl PETIHJC
KapacTeIpbuIanbl [57]. Ke3 keiareH maTeMaTHKaNBIK MOJEIb INbIHAW OOBEKTIHI,
MPOIIECCTI, OKUFAHBI, KYOBUIBICTBI HIBIHABIKKA OENriIl Oip A9pekKene *KaKbIHIATY
apKBUIBI CHUITATTAWIbl. MaTeMaTUKAIBIK MOJETBIIH TYpl MIBIHANBI KYOBUIBICTHIH
TaOuFaTblHA, 3€pTTEY MIHAETTEPl MEH Kojjaa Oap pecypcrapra OailllaHBICTHI
TaHaIa/Ibl.

Kytienepain cumarramaiapblH >KOHE MOJECIBAEP/l 3epTTEyre apHaJFaH
MaTEeMAaTHUKAIBIK MOJICTBACY Il AHAIMTUKAIBIK JKOHE HMUTAIUSIIBIK Jen Oeiryre
0oJIaabI.

AHAIIUTHKAJIBIK MOJENbIEpAe KYpAedal >KyhelaepaiH opekeri Oenrim Oip
GYHKITMOHAIIBIK OaijaHbICTAp HEMeECE JIOTUKAJBIK IIApTTap TYPIHJIE >Ka3bLIaJIbl.
Onapapl Kypy Ke3iHJe >KaJlllbl MaTeMaTHUKaJIbIK anmapaT KOoJAaHbUIaabl: anreopa,
GyHKIMOHAABIK — Tanaay, auddepeHnnanaplK TeHAeYIep, BIKTUMAIIBIKTAp
TEOPHSCHI, MATEeMAaTHKAJIBIK CTAaTHCTUKA JkoHE T.0. Onap Kangai opmaaa Kypblica
11a, 0acTanKbl )KOHE COHFBI IIAPTTapAbl KepceTyal KaxeT etenl. COHABIKTaH Kypael
XKyienep YIIIH aHATMTUKAIBIK MOJENb dpKAIllaH OHTalibl Oojla Oepmeiinl koHe
HIbIHAMBI KYOBUIBICTBIH TEK OPECKEN JKYBIKTaybIH FaHa kepcerei. Cou cedbenTi, Oy
YKaFIai1a UMUATAUSIIBIK MOICIBCY T KOJIaHy KaXKeT.

NMuTalMsIIBIK MOJETBIE KYPETl KYHEHIH Kypamaac OeJIKTEpiHiH dpeKeTi
QNITOPUTMJICP KUBIHTBHIFBIMCH CHITATTANIabl, COMAH KEWIH oJap HAaKThI XyHene
naiijia OoJaThIH >KaFgadjapabl Ky3ere acblpajbl. VIMUTAIUSIIBIK MOJENBICY —
KOMITBIOTEPJIIK TEXHOJOTUSIHBIH KOMETIMEH KYHEeHIH jKaill-KyHi1HIH yaKbIT OONBIHIIA
e3repicTepin OCiHEIeHTIH MOICTb.

Cen TacKpIHAAPHIH TUAPOIMHAMUKAIBIK MOJIETBACY CAHABIK MMHTAIUSIIBIK
MOJICTIBJICYTE KOHE SMITMPUKAIBIK OJICTEepre HerizaenreH. KemnrereH caHIbIK
tocinaep Cen-Benan TeHaeyepiH mienyre apHaaranapikTad [58], cel TaCKbIHHBIH
OMIKTIT1 MEH OHBIH JKYPIN ©TY KalIBIKTBIFBIH OOJKAY YIIIH THIM/I TaiJaTaHbLTy bl
MYMKIiH. JlereHMeH, KayinTi KyObUIbICTapJbl WHXKEHEPJK koOajayna CaHIbIK
MoOJIeIbACPAl KOJAaHy ImeKTeym Ooibim Kajna Oepmek [59]. Byn eki MaHBI3IbI
MOceJIeH1 TyabIpaabl. BipiHIIieH, KalblTacaThlH CEJ1 TACKbIHBI YIINIH OacTamKbl
Macca MEH OIBIPBhUIATHIH MacCaHbl JJI aHbIKTAay KWbIH. ExiHuiigeH, oenrum Oip
KepJe, MOTEHITUAIBI Cel TACKBIHBIHBIH JKYPINl ©TY aiiMarbIHAa OHBIH KO3FAJIBICHIH
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AHBIKTAUTBIH PEOJIOTHSUIBIK MapaMeTpieplli KanuOpiey YUIH KYypill ©TKEeH cell
TACKBIHJIAPBIHBIH CHITATTaMalapblH KakeT ereni [60]. Atamran wmomiMeTTep
OonmaraH KarJmanaa, cel TaCKBIHBIHBIH KO3FAIBICHIH MOJICINBICY KHBbIHFA TYCIEK,
OUTKEH1 OJI KATTHI )KOHE CYHUBIK MaccaapIblH CaIbICTRIPMAIIBI MOJIIIICPIHE TOYECII/II.

3epTTey ayMarbIH/1a MY3IBIKTHIK-MOPEHAJBIK KOJIISPAiH aKTapbUTYbI Ke31H/1e
KQJIBINTACKaH CeJl TaCKBIHBIHBIH JKYPIN OTY JKOJIBIHAAFBI MapaMeTpJiepiH, COHBIH
IITHAE CeJT TaCKBIHBIHBIH OWIKTIr, KbUIAAMABIFBI, KbICBIMBI, MOMEHTI, OJIapJIbIH
MaKCHUMAaJIJIbl MOH1, 00C CHIHBIKTBI MaTepHAIIIAPbIH (IPO3Hs) KOJIeMi, OHBIH IIOTy
aliMarbl JKOHE MaKCHUMaJAbl MOHJCPIH aHbIKTay MakcaTeiHaa RAMMS
OarmapiamMachl OapbIHIIA TUIMAI OONBIN caHajaasl. bynm mMonens reou3nkaibik
MaccCajblK KO3FaJIbICTap/iblH OacTayblHaH TOKTayblHA JIEWIHTT JAUHAMUKACHIH
TYCIHyTe, COHAaM-aK KypHedl kep OeaepiHieri amarThl KO3FaJIbICTapbIH
KBUIIAMIBIFBI MCH Y3aKTHIFBIH O00JDKayFa MyMKiHJIiK Oepeni [61]. ATanran anatTel
KO3FaJIbICTapFa Kap KOUIIKIHJAEpi, Cel TAaCKbIHAAPbI, €HICTIKTIK CEJ TaCKbIHIApHI,
XKBUDKBIMANAp, ChIpFhIMajap, KOpeIMIap MEH Tac Kyjaamaiap xkaTtaapl. COHbIMEH
Katap, atanran wmonenb JKBCM anmantanusnayra, XBCM-He 00C CBIHBIKTBI
MaTtepuaaap KabaTbl MEH CEJIJICH KOpFaHy 06reTiH KOCYFa, CeJl TACKbIHBIH TajjayFa
(Macca KO3FaJBICBIHBIH HOTHIKEIIEP1) KOHE Cel TACKBIHBIHBIH CHI3BIKTBIK MPOoduIIi
MEH yaKbITTBIK IrpaMKTEpIH adyFa MYMKIHJIIK Oepel.

RAMMS (Rapid Mass Movements Simulation) — ym emmemai sxep
Oenepinzeri reoU3NKaIblK MAacCalblK KO3FAIBICTApJAbIH (Kap KOIKiHI, Cel
TACKBIHBI, JKBIJDKbIMA, CHIPFbIMAa KYOBLIBICTAphI) KaJbIITACybIHAH OacTar, »ypirm
OTyl KOHE >KaMbLIbIN, TOKTAayblHA JEHIHI1 KO3FaJbICHIH €CENTeyre apHaJFaH
3aMaHayH CaHIbIK MOJCIHb [61].

RAMMS wmopem «WSL Institute for Snow and Avalanche Research SLF»
FRUTBIME MHCTUTYBIHBIH (LLIBeitnapus, [laBoc) MmaMaHapbIMEH 931pJICHTEH.

RAMMS wmopeni apKplUibl MY3JBIKTBIK-MOPEHAIBIK KOJIAEPA1H aKTapbUTybIH
TUAPOJMHAMUKAIIBIK MOJIENbIEY YIIH kep OenepiniH caHAblK Moaeni (KBCM),
aKTapbpUTy alMarbl HeMece TUAporpadpl, aKTapbUIFAaH Cy KOJIEMi YKOHE YHUKEiC
napamMeTpJiepi Typajibl MaJiiMeTTep eHrizini. COHBIMEH KaTap, THAPOIUHAMUKAIIBIK
MOJIENIB/ICY YIIiH MY3ABIKTBIK-MOPEHAIBIK KOJIIH KeJeMi, akTapblUIFaH Xaraanaa
OHBI OTIMI, JKbUIIAM/JIbIFbI, aKTApbULy OYpBIIIbI, 3pO3Usifa YIIBIPAUTHIH TEPEHIITI,
APO3HS TUM1 KOPCETUIII.

3eprrey aynanbiHbIH JKBCM cenl TacKbIHBIH MOJICINIBACY YIIIIH €H MaHbBI3IbI
€HT13y Taynalbl 00BN TaObUIAABI. MOJebAey HOTHKEIEPl TOMOTpadUsIIbIK Kipic
MOJIIMETTEPIHIH KEHICTIKTIK KECKIHJIETy MYMKIHAINT MEH JoJJiriHe TiKelen
toyenni. RAMMS keseci Tormorpadusibik MaiMeTTep i oxaei anaap [61]:

* Kenictikrik mommertep ASCII X,Y,Z

* ESRI nomenknarypaceiaaarsl ASCII

RAMMS ESRI ASCII TopbiHAarbl TONOTpaUsIIbIK MOJIIMETTEPAl KakKeT
eretinaikteH, ASCII X, Y, Z momimerrepin RAMMS xyitecinne ESRI ASCII
TOpelHa  TypieHaipyre Oomnaapl. RAMMS  OGarmapnamaceinga  JKBCM
MAJIIMETTEPIHIH OacKa TYpJepiH OHAEY MYMKIH eMec.
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Keneci perre, My3AbIKTBIK-MOPEHANBIK KOJIJIIH aKTapbUly CUMYJISIUSHBIH
OacTankel MapTTapbIiH aHBIKTAY KakeT. OHBIH €Ki TYPiH aXKbIpaTyFa 00JaIpl:

* AKTapblTy aiiMarbl (Hemece OJIOKThI Oocaty)

* Kipic ruaporpadsl (Hemece KapanaiibiM ruaporpad)

MYy3IBIKTHIK-MOPEHATBIK  KOJJIIH aKTAphUTyBIH MOJENBIALY YIINH Kipic
ruaporpadblH  maiigananrad keH. On  ymriH OacTamkbpl MOIIMET pETIHAEC
aKTapbUIATBIH MY3IBIKTHIK-MOPEHAJIBIK KOJIJIIH KOJeMi JKOHE TePeHIIT >KOHIHIC
aKrmapar 00y Kepek.

Mogenpaey YIIH aca MaHBI3ILI HapamMatpiepaiH Oipl yHKemic MoOHepi.
RAMMS Benpmu-Canbma Tocinine HerizaenreH BenbMu cylbIK YHKETIC MOJICIIH
naiimanananpl  [62].  Yikemic mapaMeTpiepiH TaHIAy —JalalblK  3epTTCY
MOJIIMETTEPIHE, CeJl TACKBIHBIHBIH KYPII 6Ty ailMaKTapbIHBIHBIH ()OTOCYPETTEPIHE,
CeJI TaCKBIHBIHBIH >KbUIJIaM/IBIFBI MEH OMIKTITIH Oarajay HeMece eJIey >koHe 00C
CBIHBIKTBI MaTepHasl KypaMbIH Oaramay CHSKTHI aHBIKTaMaJIbIK MOJIIMETTEPTe
CYWeHe OTBIPBIN, MOACIbII MYKHAT KaMOpiey i Tanan erexi [63].

Benbmunin yiikenic 3aHbl YHKeNIiC KeAEPriciH ekl Oellikke Oenedl: Kyprak
KYJOHABIK YHKemic (U K03 PUITMEHTI), 071 KAIbINThl KEPHEYMEH JKOHE KBaJIPATTHIK
KEeJCpriMeH HeMece TYTKbIP-TYypOysneHTTi yiikenicieH (§ koadduimenti)
MmacrrradTananasl. Yikenic keaeprici S (Pa) kenecineit epuexreneni (1):

U2
S = npHgcos(@) =~ (1)

MYHJIaFbl P - THIFBI3IIBIK, g - TPABUTALUSIIBIK Y€y, @ - Konoey Oypsoii, H -
arbIHHBIH OMIKTIT1 >k0He U - aFbIHHBIH KbUIIAMIBIFBL. JKypill ©Ty >KOJBIHIAFBI
pHgcos(¢) xanbinThl kepHeyiH 6ip N mapamerpine Jeiin azaityra 6onaasl. Beasmu
MOl KaTThl (a3aHblH KeAepriciH (L Kehe 1MIKI BIFBICY OYPBIIIBIHBIH TaHTEHCI
peTiHAEe KOpCeTiie 1) KOHE TYTKhIp HeMece TypOyJIeHTTI CYMBIKTHIK (a3achiH (&
THIPOJUHAMUKAIBIK apryMEHTTEp/Al TMaijanaHa oOThIpbll BenbMmu eHTI3reH)
eckepeni. Yiikenic Kod()PUIIMEHTTEepPl aFbIHHBIH KO3FaJbIC JKOJBIHAAFbl OPEKETIH
aliKpIHAANAbl. ATan alTKaHAa, |L MOHEP1 aFbIH TOKTAyFa *KaKblH OOJIFaH]1a KOFaphl
0oJica, & MOHJIEp1 aFbIH KbUIAM KO3FaIFaH 1A >KOFaphl 00Iabl.

Cen TackblHBl KaTThl KYypaylIbUIAPBIHBIH  ATyaHTYPJUITT  YHKeENic
nmapaMeTpiiepiH TaHAay JKOHE MOJIEJBACY Ke3IHAE KHUBIHIBIK TYIbIPAJIbL.
RAMMS::Debris Flow 6ip ¢azansl Monenbal nmaijganaHaabl, COHIBIKTaH CYHBIK
JKOHE KaTThl hazamapapl aXKbIpaTy MYMKIH €Mec, al 00C CBIHBIKTHI MaTepHhal
KoJeMIl arblH peTiHae wmojenbacHeni. CoHABIKTaH, YHWKETIC mapameTrpiepi
OaiikanaThlH aFblH KaCHUETTEpiHE (MOJENbAl KaauOpiey YIIiH) HeMece KYTUIeTIH
aFblH KacueTTepiHe (erep e3repic Kayim CIeHapuiiHIH Oeiri peTiHae KyTuice)
coiikec e3repyl Kepek.

Mopnenbney OapwichiHna Benbmu yitkenmic koadduinmeHTTepiH (Kyprak
KYJIOHJIBIK YHKEIIIC [l )KoHE & TYTKBIP-TYpOyIeHTTI yilkesic) Tady yuIiH Kaiuopiey
nporieaypachl xkyprizineai. CoHbIH HET131HAE W )KoHE & MOHIep1 TaH1aaabl.

RAMMS w™openinae Kypaeni MpolecTi KemieHAl Oaranay YIIiH Kimii
(BIKTUMAaJJIBIFBl  KOFaphl), opTama (BIKTUMAJABIFBl OpTallla) >KOHE YJIKEH
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(BIKTUMAaJIJIBIFBI TOMEH) CLIEHApUIIep/ll KapacThIpbUTybl KaxeT. by cuenapuitiep
Oip-OipiHEeH 3epTTey aymaHbIHIAAFbl 00C CHIHBIKTHI MaTepUaAAPIbIH Kal-Kyill MeH
KYpaMbl, SPO3USHBIH Ka3y TEPEHIIT] )KOHE bUIFABLIBIFEI OOMBIHIIA aXKBIPATHUIBI.

Bapawik ymr ciieHapumii yiriH OyKiJ mporiece Ti30eri MOACIbICHTCHHEH KeHiH
Cell TAaCKBbIHBIH KapKbIHABUIBIFBI OOWBIHINA >KIKTEYre, KaylNTUIK JIeHTreuIepiH
KApKBIHIBUIBIK-BIKTUMAJABIIBIK MaTPUIIAJIAPbIHA COWKEC KOPCETYTe, JKOHE MOJIEIh
HOTHIKETIEP1 HET131H 1€ apHa MaHbI OOMBIHIIIA CeJl TACKBIHBIHBIH KayINTUTIK KapTaChlH
acayra 00J1ajbl.

[IBetiniapus memiiketetinae RAMMS moneni HeriziHae )kacaiaFaH KayinTiUTiK
KapTaJlapbl JaJalIbIK 3epTTEy MOJIIMETTEPIH €CKepe OTBIPHIN, KAYINTUIIK JeHrewni
OOMBIHIIIA O3IPJICHTEH KIKTEMeJep KEPTuUTIKTI OKIMIIUIIK KYHECIMEH Ty3eTUIe/l.
byn sxanmel 6aranay KYpbUIBIMBIH JKEPIriUNKTI MEKEMeJIepre €Hri3dy YIIiH Kajan
e3repTyre >KoHE OHTalIaHAbIpyFa OOJIATBIHBIH KOPCETINl FaHa KoWMaid, TeK
MOJICNIBJICY HOTWIKEJIEepPl amaTThl KYOBUIBICTAPIBIH aJJIBIH ally JKOHE CallJapblH
TOMEHJICTY CTPATEeTUSUIAPBIH 31pJIey YIIiH )KETKUTIKCI3 eKeHiH pacTaisl [58].

RAMMS moneniniH 6acka ruapouHaMuKaIbIK MoaenbaepacH (MSF, FLO-
2D, BASEMENT, Titan2D, IBER, r.avaflow, LAHRAZ, Rockyfor3D)
apTHIKIIBUIBIFBl PETIHE CE€JI TAaCKbIHBIH MOJIETBACYre KaXeTTl OapiblK KIpic
napameTpiiepiMeH KaMTBITYbIH aiTyFa 6omaapl. Meicamb, MSF momeni yurH Tek
XKBCM 6acrankel 3o0nHacel, FLO-2D ymin XXBCM, yiikenic mnapameTpiepi,
KBLIAaMIBIK MeH TepeHaik Monaepi, BASEMENT ymin ek JKBCM, Titan2D yiuin
TONTpadUsIIBIK MOIIIMETTEp, aFblH MEH KeIIp-OyABIPIBIK >KOHIHIE MOJIIMETTED,
IBER ymiiH OaTuMeTpusi >KOHE MacCallblK KO3FaJlbIC SCEPIHIH TUIAPOrpaQUsICHI,
r.avaflow ymrin )KBCM, yiikenic mapamerpiiepi, 6actanksl xarmaiaap, LAHRAZ
yuriH Ttomorpadus KkoHE KejeMm OOWBbIHINIA CIEHApPHUIUIEp CHUSKTBI KIpic
napameTpiepai Kaxert ereai [61]. Anaiina, Oy 6araapiaMaHbiH KEMIILIITT peTiHae
KOJDKETIMCI3JIITIH aifTyFa 6osazsl. JKorapbia KepCceTUIreH MOACIbAECPAIH OapIbIFbl
WHTEPHET-pecypcTapeiHaa KobkeTiMai O0onica, RAMMS Garnmapimamacel apHaiibl
JUTIEH3USIHBI KOKET eTe/Il.
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KOPBITBIH/BI

JluccepTalMsuibIK  JKYMBICTBIH €KIHII TapayblHAa 3€pTTey OapbIChIHIA
KOJIAaHBUJIATBIH HETI3T1 3epTTey oJICTEepl CUMATTANIbL. 3epTTey ayJaHbIHJIA
JKYPTI31UITeH TalIalibIK 3epTTEYIepAiH HOTHKECIHIE KOJI KETKI3UICTIH MAJIIMETTEpTe
Tajjay Kacaiuael. Tajngay HOTHXKECIHZAC Kep OeTi 3epTTey oicTepl MYMKIH eMec
JKaFIaiiapaa, MbBICANbBI, )KeTyl KUBIH, KayilTi, IajdFaidl OpHaJIaCKaH MY3IBIKTHIK-
MOPEHAIBIK Kesaepai 3epTrey yuriH JKK3 MoniMerTepin naiganany MyMKiHIIKTEp1
cunattanael. [AXK TexHonorusmapel >koHe JKepai KamIbIKTBIKTAH 30HATAY
MOIMETTEpIH MaigananyAblH OipKaTtap apTHIKIIBUIBIKTAPbl MEH OpICTI YKOJIaphl
OaranaHabl.

XKK3 momimerrepin sxoHe ['AXK TexHOonorusimapelH mMaijjanany apKbLIbl
3epTTey ayJaHblH KEHICTIKTIK OakbpllayFa, KEHICTIKTIK MOJIMETTEepAl Tajjayra
MYMKIHIIK OepeTiHl alkpIHaanasl. bysr omictep yinkeH ayaaHaapaarbl yaKbITTHIK
e3repicTepl KOHE OJapiblH Kal-Kyill Typajbsl akmapar aiyra, 3epTTeNeTiH
OOBEKTUIEPAIH THIAPOMETEOPOJIOTHUIIBIK CUIIATTaMalapblH aHBIKTayFa MYMKIHIIK
OepeTiHIr TYCIHIIPLIL.

[M'unpoarHaMUKaIBIK MOJIEIBACY THIPOJIOTUSIIBIK TIpoLiecTepal 00bKay MEH
TaJJayJblH MaHbI3bl KYpajbl PETIHJE CHUIMATTaAbl. AMNATThl THIAPOJIOTHUSIIBIK
KYOBUTBICTBIH ~ KaJIBIIITACYbIHA JKOHE aNaTThUIBIK JOPEKECIHE ocep eTeTiH
napameTpiep KeaTipuil.

Tannay HoTHXeENnepl 3epTTey OOBEKTICIHIH SPTYPIIl aCEKTUIEP] apachlHIaFb
MaHBI3Ibl 3aHABIIBIKTAD MEH OalIaHbBICTApABl aHBIKTAAbI, OV OOJamakra OChI
0oOBeKTiHI Oackapy OOMBIHILIA YCBIHBICTAD MEH CTpaTerusiapibl d3ipieyre Heri3
0oJ1aIbl.

KopsiThiHabIal Kene, exini Tapayaa line anarayblHbIH OPTaJIbIK OOJITiHAC
opHajackaH YukeH »oHe Kimli AnMmaTel ©3€H ajanTapblHbIH MOTEHIUANIbI
KayINTUIITH Oarayiay »oHe 30HaJlay YIIiH Naijaianyra OOJaThIH 3€PTTEY 9AICTepi
YKOHE OJIapAbIH MYMKIHIIKTEP1, APTHIKITBUTBIKTAPHI TYCIHAIPLIII.
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3 VIE AJIATAYBIHBIH OPTAJIBIK BOJUT'THAEI'T MY3/IbIKTBIK-
MOPEHAUJIBIK KOJIIEPAIH KAU-KYHUI

3.1 lue ajaTraybIHbIH OPTAJBIK O6JIiriHAeri My3JAbIKTHIK-MOPEHAJBIK
KoJIAepAiH MOP(GOMETPHUAIBIK CHIIATTAMAJIAPbI

Ite AnaraywsiabiH conTycTik Oetkeiinge 1960 xok. 6ackiHaa kenemi 10 MbIH
M3 acaThIH keJep canbl 10 makTel 6os1ca, 1980 xoK. onapabiH caHbl 41-T€ )KETKEH,
an 1990 »xputra Kapaii ojapaeiH cadbl 60-ka, 2000 »xeiiel 100 ackan. [64].
«Kazcenaenkopray» MM wmomiMertepi OodibiHIma 2023 KBTI  MY3JBIKTHIK-
MOPEHAJIBIK KOJACPiH Kaimbl caHbl 187 Kypaasl, OyJ1 Kbl cailbiH 4-5 >xaHa
KOJICpJiH mMaiina OOJbIl >KaTKAHIBIFBIH KepceTeAl. My3IbIKThIK-MOPEHAIbIK
KOJJIEp CaHBIHBIH KApKBIHIBI ©Cyl OHE OJIap/AblH JaMybl Kyken Oakbliay
KYMBICTApBIH JKYPTri3yli KakeT erTi. KiIuMaTTelH FajamMablK SKBUIBIHYBI
KarIalblHAAFbl  MY3JBIKTBIK-MOPEHANBIK ~ KOJAEPJIH aKTapbuly KayiNTUIIIIH
Oarayiay yIIiH oiap/ibIH MOP(HOMETPHUSIIBIK CUIIaTTaMallapbl OOMBIHIIIA HAKTHI KOHE
KUHAKTAJIFaH MAIIMETTEP XKUBIHTBIFbIHA KAXKETTUIIK TYbIHAAN, OJapbl TyOereii
3epTTey, OATUMETPUSUIBIK JKYMBICTap OJKYWeNIl TypAe HKyprizuie OacTaibl.
batumeTpusIbIK eJIIIeyJIep HET131H]1e MY3/IBIKTBIK-MOPEHAJTBIK KO
Ka3aHIIYHKBIPJIAPBIHBIH THUI1, KOJAEpiH Y3bIHABIFE (L, M), optama eHi (B, m),
MaKCHMAJJIbI JkoHe opTama TepeHairi (Nyaxe, Nopr, M), Cy alinbHBIHBIH aynanbl (F,
MBIH.M?), cy MaccachiHbIH konemi (W, MbIH.M®), Kol GaiiIaMbIHBIH Y3bIH/BIFEI MEH
eri (L, m), enicriri (i, ©), OaitaMHbIH MuUHUMAaIAbl Oumiktiri (H, M) OolibiHIIa
MOHJIepre KOJI KETKI31Ie/I].

Kazakcranma ka3ipri ke3jae kaimbl canbl 970 My3IBIKTBIK-MOPEHAIBIK KO
O0ap. OHbIH OackIM Oediri, aran aWTkanma, 187 kenm Iie AmaraybiHa THeciui. lime
AnaTayblHBIH OPTAJIBIK O6Jiri  MY3IBIKTBIK-MOPEHAIBIK KOJJAEpre KaThICTHI
CAJIBICTRIPMAJTBI TYPJE KAKChI 3€pTTENTeH. MY3IbIKTHIK-MOPECHAIBIK KOJIEPAl €H
aJFalliKbl KY)KaTrTay >KyYMbICTapbl 1975 KbuimapaelH OacblHIA SKYPri3iireH.
Kyxkarray nHoTwkeciHae YJkeH AnmaTel e3¢H analObiHAga 11  MY3IBIKTHIK-
MOPEHAJIBIK KOJ1, OJIApbIH 11I1H/I€ AKTapbLTY KayINTLUIIT )KOFaphl 5 KeJ1 aHBIKTaJIFaH.
Omnap: Nel, Nel-Ouc (akrappuly KayinTumiri aca xorapsl), Ne2, Ne9, Ne9-Guc
(akrapbury Kayinrimiri sxkorapbel), NelO (akrappuly Kayinrtimiri xoraper), Nell
(akrapbuty KayinTimiri aca sxorapsl), Nel12, Ne12-6uc, Nel3 (akrapsiiay KayinTimiri
xoFapsel), Nel5 kennep. HeriziHeH My3IbIKTHIK-MOPEHAIBIK KOJIEP/IIH MIBIFY TET1
MOpPEHAIIBIK ~ OOJIBITT  TaOBUIAJBI JKOHE Ka3aHIIYHKBIPJIAPHI MY3 MaHbBIHIA
KanbinTackad. Kenaepain OaitiaMaapsl HETI31HEH OpTailla MOJIIEPETT ChIHBIKTHI
Tay >KBIHBICTApbIHAH TYPaJbl. MY3IBIKTHIK-MOPEHAIBIK KOJIJEP a0COMIOTTI OMIKTIr1
3400-3600 ™M apaneIiFbIHAAFBl OWIK Taynbl 30HaAa Ke3gecemi. OmapabiH cy
aipIHBIHEIH ayganbl 1500-40000 M2 apansiFeiH Kypaca, kenemi 1 M mMeH 230
MBIH M3 apasbIFbIH KaMTU L. ATl KOJIAEp/iH OpTalla TepeHiri 2-6 M, MaKCUMAaJIIbl
TepeHAirt 7-18 M apanbIFbIlH Kypaabl.

Kyxarray wMomimertepine coiikec, Kimi Asnmartel e3eH anaObiHAa 8
MY3JIBIKTBIK-MOPEHANBIK KOJ1, COHBIH 1IIIHJE€ aKTapbUly KayINTLIIr *KOFaphl 3 Ko
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tipkenreH. Omapra Nel, No2 (akrapbuly KayinTimiri sxkorapbl), Ne3 (akrapbuiy
KayinTutiri sxoraper), Ned, Ne5, NoSa (akrapeury KayinTutiri sxorapsi), Ne6, Ne7
kemaepi xkataael. Kengep adcomrorTi 6mikTiri 3300-3600 M apaibIiFblH KAMTHUTHIH
Owik Taymbl 30Haja OpHaJdacKaH. bapiblKk KeaepaiH Ka3aHIIYHKBIPIAphI
MopeHainsbIK aen oenrinenred. Cy aiasHbHbIH ayganasl 700-12000 m?%, kenemi 300
M° MeH 45 MbIH M° apalbIFbIH, opTalia Teperairi 0,5-7,8 M apaJIbIFbIH, MAaKCHUMAJI/BI
TepeHiri 2-16 M apanbIFbIH Kypabl.

ATanraH KeJjjep YIUiH, OJapJblH Ka3aHIIYHKbIPJIAPhl TOHJBIK TOMBIPAKTa
OpHAJACKAaHIBIKTaH, MOPEHAIIIUIIK KYybICTAPMEH >Kajifaca OTBIPBIN, MOPEHAHBIH
OeTKelIepiHe KETETIH KOJIaCThIH 1A JKi0IMCH TOHAAP IbIH KAJIbINTAaCybl TOH [65]. By
KeiiJle aca bUIFaJIaHFaH MOPEHAJIBIK TOMBIPAKTHIH OINBIPbUTYbIHA, COAAH KEeHIiH cel
TaCKbIHBIHBIH IMaiia 00JybIHA OKETyl MYMKIH.

ToHzbl MOpeHa aliMaKTapbIHIaFbl MOPEHAINIUTIK aFbIHABI TOMBIPAKTAPIBbIH
0O0CaHCybIHA KOHE €pIreH MAacCUBTEPJIIH KaJbIlTacyblHA ajbill Kesemi. Kanran
aliMaKTap/bIH aca bUIFAIAAHYHI JKOHE epireH MOpeHaAIapAbIH KabaTTapbiHaH Maiiaa
KOJI/IIK JKbIHBICTAPAbIH IIBIFYbl OHBIH ONBIPBUIYbIHA 9KeNyl MyMKiH. Keminren my3
aliMaKTapbIHAAFbl MOPEHAIIIUIIK aFbIHABl TPOT TYPIHJE ILIOFBIPJIAHFAH AFbIH]IbI
apHAJIAPBIHBIH MMaiia 00TybIHA KOHE MOPEHAJAFbl eJieyll KybICTapAblH JaMybIHA
okenenl. KymOesaepaiH Kyiaybl Ke3iHAe POTTapAblH KaObUTYbI )KOHE KybICTap IbIH
epireH CyJapMeH TOJITHIPBLTYBl MOPEHAHBIH OIBIPBITYBIHA JKaFaai sxacaiiapl. 1978
K. MaiMeTTep OoiibiHIa No4, NeS5, NeSa keinepi cy KOPBIMEH MYJIJIEM TOJIBICTIAFaH.
MyHbiH ce0eb1, MaychiM alibiHaH OacTan NeSa KeJiHe >KMHAIIFaH OapiIbiK Cy KOPbI
MOpEHara KeTeTiH IrpoT apKbUIbl Ned sxoHe Ne5 kenjiepiHiH apachiHAAFbl MY3/bIK
OaitiamMubIH epyiHeH Ne3 kesiHe Kapail TpaH3uTneH oTkeH. COHbBIMEH KaTap, Oy
KEepJ/Ie MOPEHAINIIIK aFbIHABI KOJAAPBIHBIH 63repyl OalKaibIl OThIpFaH. OpTalIbIK
TyibIKCY MY3ABIFBIHBIH epireH cybl Ned skone NoS kemjaepiHe KyhMai,
MOpEHAIIIJIIK KaHAJJap apKbUibl MOpeHara TepeHjaeil TyckeH. Con cebenti, No2
»oHe Ne3 kesiiepi JiaisiaHbII, Ka3aHITYHKBIPIapbIHBIH O0CaHChIFaH. TYMBIKCY JKOHE
MonoiexxHbI MY3JbIKTapbIHAH Maiiga 6osiaThiH arblHbI No2 MeH Ne3 kemnaepiHeH
OTill, TEPMOKAPCT Ka3aHIIVHKbIPbIHA OaFbITTaNFaH. MY3IbIKTHIK-MOPECHAIBIK
KeJIIep Typajbl KelIeH Il 3epTTeyiiep apara 40 >KbUIFa KYbIK YaKbIT Calblll, KaiTa
YKaHIaH/IbI.

My3abIKTapAblH ~KapKbIHABI KEHIH IIeriHyl OWIK TayJibl ayMaKTarbl
MY3/IBIKTBIK-MOPEHAJBIK  KOJIJIEP/Al €CENTKE aly, OJApAbIH MOP(POMETPHUSIBIK
cunaTTamanapbl Typajbl MAIIMETTEP/Il KaHAPTY KAXKETTITiH TybIHAATThl. OChIFaH
opaii, 2016 xbubl «Ka3cennenkopray» MM wmamanmapsl apkbUibl  [ne
AnataysiHgarsel YJkeH skoHe Kimni Anmatel e3eH7epi ananTapblHIAaFbl aKTapbLTy
KayIli JKOFapbl MY3JIBIKTHIK-MOPEHAIBIK ~KOJJIepre OaTUMETPUSIIBIK — OJIIIIey
YKYMBICTAPBI KYPT13UIII.

3epTTey ayJaHbIHAAFbI MY3BIKTBIK-MOPCHAJIBIK KOJIep KOJEMiHIH e3repy
JWHAMHUKACBIH Tajday MakcatbiHga 1975 skoHe 2016 K. Kypri3uireH
OATUMETPUSITBIK  OJIIICYJIEp HOTWIKEICpl CalbICTRIpBUIABL. 1975 k. 3eprrey
HoTIKenepi GoiibiHma Nel My3/IBIKTHIK-MOpPEHANBIK KONiHIiH Kejemi 4,5 MbIH M
KyparaH, anaiina, 2016 k. monimeTTepi O0WbIHIIIA MYHIall HOMIpAET1 Ko KoK, Nel-
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ouc kemiHiH cy kenemi 1975 xbiibl 60 MeiH M3 Gosica, 2016 sxbutbl 138,3 MbIH M3,
(130%) ecken. Conpmaii-ak Nel( kemzeri cy kenemi 14 ece aptrTel. A, Ne9, Nell
MY3IBIKTBIK-MOpPEHANBIK ~ KonaepiniH keneMi 2016 xputbl 1975  kpuiMeH
CaJTBICTBIPFaHIa MapIbIMCHI3 a3aiiFaH (5-cyper).
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Cyper 5 — Yiken AnmaTsl ©3¢H anadbl 0oibiama 1975 sxone 2016 %K. 6aTUMETPHSITBIK
eIIIIEyNep HETi3iH/Ie eCenTeNreH My3/IbIKTEIK-MOPEHANBIK KOJIAEPIiH KONeMi, MBIH M°

Kimmn Anmatet e3eHi anadbiaga 2016 sxypriziiren 6aTUMETPUSIIBIK OJIIIeYJIIep
6 My3nbIKTBIK-MOpeHANIBIK Koiae (Nel, Nela, Ne2, Ne3, Ne6, No7) »xyprizuui.
OnapaplH imIiHAe 2 KoJ aKTapbLTy KayilTUIIr )KOFaphl IS TaHbUIIHI.

6-cyperre Kimi Aamatel e3¢H  alaObIHBIH — MY3IBIKTBIK-MOPEHAIBIK
kesaepiniH 1975 sxone 2016 xpuigap/ia sKypri3uireH 0aTUMETPHUSUIBIK TyCipLTiMaep
HOTHKECIHJIE aJIbIHFaH CYbIH KesieMi OepinreH. Nel kesngeri cy kenewmi 8,1-nen 26,6
MBIH M>-Ke nieiiin (228%), Ne6 MopenansIk koniHiH kosemi 43,5-ten 108,2 MbIH M-
ke neitin (148%) aptkaH. Al COHFBI 3epTTey HoTHXKelepi OoibiHIma No2, Ne3
KOJIJIEPIHIH Ka3aHIIYHKbIpIapbl 00cC xkoHe Nod, No5, NeSa kenaepi KyKarTajliMaraH,
Ne7 keninae akrapbuly KayinTuliri OOJIMaraHIbIKTaH OaTUMETPUSIIBIK >KYMBICTap
KYPri3UIMEreH.
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Cyper 6 - Kimi AnmaTsl e3eH anadbl OolibrHIma 1975 sxone 2016 oK. OaTUMETPHSITBIK
eIIIeyNep HETi3iH/Ie eCenTeNreH My3/IbIKTEHIK-MOPEHANBIK KO AepIiH KoneMi, MbIH M°

2020 x»wiier Google Earth App 6armapiamachk! Heridinae Iime AnataybIHBIH
opTalbIK Oemirinaeri YiikeH xoHe Kinr AnMarsl ©3€H alanTapblHBIH MY3bIKTHIK-
MOpPEHAJIBIK ~KCMIEHIHJEr1 KoeJaep caHbl aHbIKTanael. CoHpaii-ak, aTanraH
OarmapiiaMa apKbUIBI aKTapbUly Kaymmi Oap KeJJAEpHiH ayJaHblH aHBIKTayFa
TaJINbIHBIC JKacanipl. KyxkaTray HoTMkeci OOWbIHIIA YJKEH AJMaThl ©3€H
anaObIHaa 6apibiFbl 18 My3/BIKTHIK-MOpPEHAJBIK KoJ aHbIKTanasl. Onapra Nel-6uc
«ITpoxonnas», Ne2, Ne3, Ne4, No5, No6, No7, Ne8 Ne9a, Ne9 «Ozepnasi», Nel0, Nell,
Nel2, No13, Nel3-6uc, Nel4, Nol5, Nel6 nemiprnepi 6epinai. Onapasiy imriHae 6 Ko
aKTapbUTy KayilTUIIN JKOFapbl KeJIIep CaHaThlHA >KAaTKbI3bULABL. Kemmepix
opHajacybl OWiK Tayjbl aitMakThiH a0comoTTi Oumiktiri 3400-3900 M apanibiFbiH
KaMTBIIbI.

Kimi Anmater e3eH anma0biaga 6 (Nel, Nela, No2, Ne3, No6, Ne7) My3AbIKTHIK-
MOPEHAJIBIK KOJI KYKaTTaJI[bl, OJIAPJAbIH 2 aKTapbLIy KayINTLIIr1 *OFapbl OOJIbI.
My3abIKTBIK-MOpEHANIBIK KoJaep adcomoTTi OuikTiri 3300-3600 M apalbiFbiH
KaMTHUTBIH OMIK TayJIbl 30HaJ[a OpHAJIACKaH.

«Kascennenkopray» MM KyxKaTray HOTHXKeENEpl 3€pTTey ayJdaHbIHIAFbI
MY3JIBIKTBIK-MOPEHANBIK KOJIJIEP/IIH OpPHBI, CaHbl *OHE aKTapbUly KaylNTUIITTHIH
JKal-KyH1 JKOHIHJE TOJBIKKAHIAbl MAaFayMaT OepreHiMeH, MY3bIKThIK-MOPEHAIBIK
KOJAepaiH MOp(QOMETPHSIIBIK CHIaTTaMajaaphbl JKOHIHJAE HAKTBI JKOHE CEHIMIII
maomimerTep Oepe amManel. Con cebenti, [ne AnarayslHBIH OpTaibIK OOJITiHIE
OpHaJlacKaH YJkeH jkoHe Kimi AnmaTel e3€H1 alanTapblHAAFbl ITOTCHIIHAIBI
KayINTUTIKTI 0arajiay MakCaThIH/Ia KAIIBIKTHIKTAH 30HATAaY ManiMeTrTepi meH [TAXK
TEXHOJIOTUSIIAPBIH KOJAaHY apKbUIbI KY’KAaTTay >KYMBICTAPBIH TOJIBIKTHIPY KEpeK.
Conpaii-ak 3epTTey OapbhICBIH/Ia MY3/BIKTBIK-MOPEHAJBIK KOJI Ka3aHIITYHKBIPBIHBIH
YaKbITTBIK ©3repyi, MY3/IBIKTHIK-MOPCHAJIBIK KOJJACPIiH CaHbl MEH ayJaHbl,
MY3JIBIKTApAbIH KEWIH IIEriHy KapKbIHABUIBIFE OONBIHIIA MOP(POMETPHUSIIBIK
cumarTaManap >KaHapThUTybl Kepek koHe JKK3 MomimeTrTepiHe KOWBbUIATHIH

44



TajanTapra cai, COHJai-aK apHabl TYy3eTyJIep MEH OHJIEY >KYMBICTapbIHBIH
HOTHKECIHJIC OPBIH/IAJIFAH/IBIFBI KOH.

Ocel  opaiima, MY3IBIKTBIK-MOPCHAIBIK KOJIACPAIH MOPGHOMETPHSITBIK
curarTamajapbl OoibIiHIAa ceHiMIi akmapar any yiria USGS Earth Explorer [66]
0a3zaceinan ansiarad Multispectral Scanner System (MSS), Thematic Mapper (TM),
Thematic Mapper/Enhanced Thematic Mapper Plus (TM/ETM+) Landsat, Sentinel-
2 FapBITHIK TYCipimiMaepi enaenm (1-kecte).

Kecte 1. My3AbIKTHIK-MOPEHANIBIK  KOJJECPAIH  MOPHOMETPHUSIIBIK
CUTIaTTaMalapblH aHbIKTAY/1a KOJIITAHBLIFaH MOJIIMET Ko3/epi

TycipinimMHiH . KenicrikTi
Fapbiureik Fappiutelk cyperTin . . .
. KapHUsUTaHFaH MonimerTe Ko3i KECKiHJeY
xKepcepik UACHTU(DHUKATOPHI A
YaKBITHI MYMKIHJIT1
LMO02_L1TP_161030_19780729_
Landsat 2 07.29.1978 20200906_02_T2 USGS 60 m
LTO5_L2SP_149030_19900807_2
Landsat 5 07.08.1990 0200915 02 T1 USGS 30m
LEO7_L2SP_149030_19990808_2
Landsat 7 08.08.1999 0200918 02 T1 USGS 30m
LC08_L2SP_149030_20130806_2
Landsat 8 06.08.2013 0200912 02_T1 USGS 30m
S2A_MSIL2A_20210724T054641
Sentinel-2 24.07.2021 _NO0301_R048_T43TFH_2021072 COAH 15m
47080202

byrinri Tanna cy oOBEKTUIEPIH aHBIKTAY KOHE OJap.iblH MOP(HOMETPUSIBIK
cunaTTamMaiapblH HaKTbUIAy YIIIH MYJIbTUCHEKTPIIK KeckiHaep sxoHe NDWI
WH/ICKC1 KOJIaHbUIaAbl. FaphlllITRIK CypeTTep KUHAFBI 3epTTeYy ayMaFbIHBIH Kaii-
KYH1 )OHE 3epTTey OOBEKTLIEPIHIH MOP(HOMETPHUSIIBIK CUMaTTamMalapbl Typajbl
CEHIM/II aKmaparT ajxyra MYMKIHIIK Oepei.

MYy3ABIKTEIK-MOPEHABIK KOJJIEPAiH MOP(OOMETPUSAIBIK CHUIMIATTaMalapbiH
3epTTey MYJbTUCHEKTPAIAbl MOJIIMETTEpAl OIpIKTIpYy, cy O€TIHIH HWHAEKCIH
naiganany apkbuibl JKK3 momimMeTTepinig Heri3iHae Ky3ere achipbuiaansl. CoHmaii-
aK, OJIApAbIH HETI3IHIAE MY3IBIKTHIK-MOPEHAIBIK KOIACPIIH MOP(HOMETPHUSIBIK
CHITaTTaMaJapbIHbIH YaKbITTBIK ©3repicTepiH Tanaayra aa oomaasl [67], [68], [69].

3epTTeyaiH MakcaThl MEH MIHAETTEpiHE KOJ KETKI3y VIIIH, aTan auTKaHaa
Ynken Anmatsl skoHe Kimni AmMaTsl €3€H alanTapblHAaFbl MY3AbIKTBIK-MOPEHAIBIK
KOJIEpiH COHFbI OHXbUIABIKTapAarbl (1990-2021) e3repictepin Oaranay yIiiH
Oapabirbl  30-Fa KybIK FapbIIITBIK TYCIpUTIMIEP OHICYIEH OTKI3ULAl. OHuey
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OapeicbiHaapCorona Imagery apkpuibl Tycipiiaren rapsimThik cyper (06.01.1970)
nemmdprenal. bipak Oy cyperrepai reorpadusibK KOOpAUHATTAp >KyieciHe
OaiiylaM »acay KHBIHFa COKTBHI )KOHE OapJIbIK ayMaKThl KaMThIFaH oK. Landsat-2
cyperrepinin iminae 09.07.1975, 08.08.1976, 26.08.1976, 29.07.1978, 16.08.1978
KYHJIep1 YIIIH TYCIpIIreH FapbIIITHIK cypeTTep Aemudpreni. Keneci oHXbpUIABIKTA
Landsat-5 rapeimTeik cyperrepi Oofibiamra 20.08.1989, 08.07.1990, 15.08.1993,
07.01.1994, 23.08.1996 xyanepinae, 2000-2010 xpuigap apaneirsiagars! Landsat 7
cypertepi 6oiibiama 08.08.1999, 08.15.1999, 07.09.2000, 26.08.2000, 15.07.2002,
18.07.2003, 18.06.2004., 07.06.2004, 21.06.2005 xone Landsat 8 cypetTepi
ooiipiama 22.08.2010, 08.06.2013, 08.09.2014, 20.08.2015 xyHaepinae Tycipiiren
FApPBIITHIK cypeTTep AemudpiaeHal. Jemmdpiey HoTuxkeaepi OoHbIHIIA OYIIT )KOHE
Kap KabaTTapblHBIH MUHUMAJJIBI IIETIMEH KoHEe TYCIPUTIMHIH KOFaphl canachIMeH
EPEKIIEeNICHIeH FAPBIIITHIK TYCIpUIIMAEp TaHAaIbIN anbiHAbl. CoHbIMEH Katap, 1970
MOK. FAPBILITHIK CypeTTepl OOMBIHILA KATENIKTEP KOFAphl OOJIFaHBIKTaH, 3€PTTEY
aynaHsl YiiH MophoMeTpusibiK cunarramanap 1990-2021 xok. apayibirbl OOMbIHIIIA
AHBIKTAJIIBI.

3eprrey OapbIChIHAA Kap KOPBIHBIH MHUHUMAJAbBl IIert OalKalaThiH,
CAJBICTRIPMAJIBI TYPAE KYPFAK MayChIM OOJIBIN TaOBUIATBIH KOHE MY3JBIKTHIK-
MOPEHAJIBIK KOJACPiH Cy alIbIHBI TOJBIKTal Kap MEH MY3/7aH apblIaThlH IIJIfe-
TaMbI3 aliJIapbIHAAFbl FAPBIIITHIK TYCIPUIIMIEP aJIbIHIbI.

MYy3IBIKTBIK-MOPEHABIK KOJIACPIIH MOPPOMETPUSICHI TeOMOPDOTOTUSHBIH
Oip Oesiri peTiHAE >KOHE KoJ Ka3aHIIYHKBIPBIHBIH MIMIHIAEPI MEH eJIeMaepl,
oJlap/ibl aJbIll KATKaH Cy KOJEeMIH CaH/bIK CHUIaTTayFa apHajfaH KeJl Typalibl
FBUIBIMHBIH ~ OIp  cajacel  peTIHAE  KapacThpbliaabl.  MoppoMeTpUsITBIK
CUIaTTaManap JUMHOJOTHSIIBIK KOHE THAPOOHOIOTHSIIBIK 3ePTTEYJEPIl KYPrizy
YIIIH aca MaHBI3ABl KepceTKim Oonbim  TaObuianel. Kemmepain  Herisri
MOpPGOMETPHUSIIBIK ~ CUNATTaMallapbl  JKOHE  OJIapJbl  aHBIKTAy  SJICTepl
I'.10. Bepemarunniy [70] 3eprreynepinge KepCEeTUINeH, COJapblH IHIHJE,
JUMHOJIOTHSUTBIK JKOHE TUIAPOOHONOTHsUIbIK 3eprreynepae 10-nan 30-ra KybIK
cumnaTTamanap KeHiHEH KOJJIaHbLIFaH.

Con cebenTi, MY3IBIKTBIK-MOPEHAIBIK KOJJEPAIH KOH(PUIYypalusIChIH
cuUmaTTay YIIH 3epTTey OapbIChIHIA JMMHOJIOTHINA KEHIHEH KOJIIaHBLIATHIH
MOPGhOMETPHUSIIBIK CHITaTTaMaIap IbIH MOH P aHbIKTaN b [71]. Onap: ayaans (A,
M?), y3biabiFsl (L, M), eni (B, m), oprama eni (Bopr, M), XaFa CHI3BIFBI Y3bIH/IBIFbI
(K, m), ara cebirbiHbH gaMysl (Kj), oprama tepenuiri (D, m), xenemi (V, M),
CO3BIHKBUTBIK KOPCETKINN (Keosem), KUHAKBUIBIK KoOpceTKimm (Kimax),  JKara
CBI3BIFBIHBIH JaMybIHbIH KepceTkimn (Kyara). KemaepmiH TaHmaibll ajibIHFaH
MOP(QOMETPUSAIIBIK CHUTIaTTaMajapbl OOWBIHINIA AaHBIKTAIFAaH MOHIEP 2-KecTele
KOPCETUITEeH.

Kecte 2. Ynken xone Kimn Anmatel e3eH anantapbl OOWBIHIIA MY3IBIKTHIK-

MopeHanblK  KemaepaiH 1990-2021 »xok. apaiblFbIHIAFBl  MOP(POMETPHUSIIBIK
cunaTTamaiapbl
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Opta

) I;L:_l ail Kara Kara . OpTau;a'
No e AyizlaHBI Y 3bIHIBIFEL, EHi, M ’ CBI3BIFBI cmsmrmH},T Kiara=L/ Keoss= Kixmax= Kenewmi, M* Tepenniri,
, M2 (A) M (L) M (B) (Bopr y3bIHABIF | jgamysl (Ki= A L/ Bopr Bop:/B V) M
BT M (K) | 0.280LNA) (D=VIA)
)
Yiiken Anmatsl 03eHi ana0bl GOHbIHIIA
1990 | 10000 175 76 57 415 0.49 0.042 31 0.75 33101 33
1999 4600 108 61 43 277 0.45 0.060 25 0.70 12156 2.6
Y om 8500 403 60 21 163 1.22 0.019 191 0.35 26840 3.2
2021 | 13500 473 163 | 29 473 114 0.035 166 0.18 48749 36
Ao | 13500 1208 187 | 129 158 10.65 1001 | 11351 | o058 115648 10.30
1990 1850 68 30 27 182 0.44 0.10 2.50 0.91 3754 2.03
1999 3150 84 60 38 223 0.42 0.07 2.24 0.63 7459 237
2 oo | 2030 255 115 | 80 600 0.50 0.03 3.20 0.69 82615 407
2021 | 14200 274 80 52 633 0.64 0.04 5.2 0.65 52034 3.66
Azlggfln 112350 1206 150 | 125 1451 10.20 10.05 12.79 10.26 148280 11.64
1990 4000 108 53 37 258 0.48 0.06 2.92 0.70 10151 2.54
1999 1900 71 ) 27 184 0.46 0.10 2.65 0.84 3885 2.04
* o 935 44 30 21 122 0.40 013 2.07 0.71 1557 1.66
2021
1990 | 13100 170 120 | 77 440 0.42 0.03 221 0.64 46894 358
1999 | 22960 192 150 | 120 562 0.35 0.02 161 0.80 96714 421
* oo | 200 202 150 | 118 578 0.37 0.02 171 0.79 101852 4.26
2021 | 21700 150 170 | 145 580 0.29 0.03 1.04 0.85 89923 414
Azlggfln 18600 120 150 | 168 1140 10.13 10.01 1117 10.21 143029 10.56
1990 8100 123 90 66 338 0.38 0.04 1.87 0.73 25222 311
1999
5
2013
2021
1990 1850 68 30 27 182 0.44 0.10 2.50 0.91 3754 203
1999 1870 69 31 27 183 0.45 0.10 2.55 0.87 3806 2.04
M 3205 86 60 37 224 0.43 0.07 231 0.62 7627 238
2021 1000 64 2 16 147 0.57 0.15 4.10 071 1698 170
A;g;_’;” 1850 4 8 12 35 10.12 10.05 11.60 0.20 2056 0.33
1990 4950 108 60 4 262 0.43 0.06 2.36 0.76 13362 2.70
1999 3670 60 87 61 242 0.28 0.07 0.98 0.70 9084 2.48
" s 022 44 31 21 121 0.41 0.3 2.10 0.68 1529 1.66
2021 4300 112 61 38 304 0.48 0.07 2.92 0.63 11143 2.59
A;ggg? 1650 14 1 7 122 10.05 10.01 10.56 1013 12219 1011
1990 3200 85 60 38 223 0.42 0.07 2.26 0.63 7612 238
1999 | 11800 127 11 | 93 395 0.33 0.03 137 0.84 40979 3.47
® | 203 | so000 343 241 | 172 962 0.40 0.02 1.99 071 326764 5.54
2021 | 54900 378 210 | 145 970 0.45 0.02 2.60 0.69 207772 5.42
A;ggg” 151700 1293 1150 | 1108 | 1747 10.03 10.05 10.34 1006 | 1290160 13.05
1990 9425 173 80 54 413 0.50 0.04 3.18 0.68 30666 3.25
s
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2013

2021
1990 4400 102 60 23 260 0.43 0.06 2.36 0.72 11479 2.61
1999 1050 46 3 23 127 0.40 0.12 2.02 0.69 1808 172
10
2013 4070 109 53 37 260 0.48 0.06 2.92 0.70 10380 255
2021 3190 85 60 38 224 0.42 0.07 2.26 0.63 7581 2.38
Aégng 11210 117 10 16 136 10.01 1001 | 010 | J0.09 13898 10.23
1990 1850 69 31 27 183 0.45 0.10 257 0.86 3754 2.03
1999
11
2013
2021 910 43 30 21 120 0.40 0.13 2.03 0.71 1503 165
AggggT 1940 126 1 16 163 10.05 10.03 10.54 10.16 12251 10.38
1990
1999 3200 85 60 38 223 0.42 0.07 2.26 0.63 7612 2.38
12
2013 | 20300 255 15 | 80 600 0.50 0.03 3.20 0.69 82510 4.06
2001 | 14200 257 12 | s5 603 0.60 0.04 4.65 0.49 52034 3.66
Aégng 111000 1172 152 | 118 1380 10.18 10.03 12.39 10.13 144422 11.29
1990
1999 6090 131 80 46 325 0.47 0.05 2.82 0.58 17458 2.87
13
2013 | 15900 193 121 | 82 489 0.43 0.03 2.34 0.68 60206 3.79
2021 8900 149 90 60 382 0.44 0.04 2.49 0.66 28481 3.20
A;ggir 12810 118 10 | 113 157 10.03 10.01 10.32 10.08 111023 10.33
1990
1999
14
2013 2700 86 03 31 207 0.46 0.08 274 0.73 6114 2.26
2021 4100 107 58 38 257 0.47 0.06 2.79 0.66 10479 2.56
A;g;iT 11400 121 115 17 150 0.00 0.01 10.05 0.07 14366 10.29
15 | 2020 | 11400 184 90 62 473 0.48 0.04 2,07 0.69 39196 3.44
16 | 2021 3200 70 63 46 211 0.35 0.07 153 0.73 7612 2.38
17 | 202 1950 67 44 29 175 0.42 0.09 2.30 0.66 4018 2.06
18 | 2021 5300 113 68 47 293 0.43 0.06 2.41 0.69 14593 2.75
19 | 202 1050 30 s 35 122 0.26 0.12 0.86 0.85 1808 172
20 | 2021 1800 51 4 35 161 0.34 0.09 145 0.86 3624 2.01
21 | 2021 2100 67 30 31 180 0.41 0.09 214 1.04 4421 211
2 | 2021 1300 68 2 19 160 0.53 0.12 356 0.87 2381 1.83
23 | 2021 1700 40 50 03 155 0.27 0.09 0.94 0.85 3366 1.98
2 | 2021 1190 58 28 21 141 0.47 0.12 2.83 0.73 2125 179
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Kiuri Anmarts! e3eHi ana0bl GoibIHIIA
1990 1770 67 31 26 178 0.45 0.10 254 0.85 3546 2.00
1999
1
2013
2021
1990 6850 128 81 54 322 043 0.05 2.39 0.66 20318 297
1999 5010 127 65 47 308 0.46 0.05 2.73 0.72 16795 2.84
? 2013 5860 128 64 46 308 047 0.05 2.80 0.72 16612 2.83
2021 3300 106 42 31 246 052 0.07 3.40 0.74 7920 2.40
Aégg;” 13550 122 139 | 22 176 10.08 10.03 11.01 10.08 112398 1057
1990 11750 153 90 77 410 0.40 0.03 1.99 0.85 40755 347
1999 21230 217 142 98 559 0.42 0.03 2.22 0.69 87418 412
3 2013 22500 233 149 97 588 043 0.03 2.41 0.65 94222 419
2021 11900 151 107 79 410 0.39 0.03 1.92 0.74 41428 3.48
A;gg(ln 1150 12 17 | 12 0 10.01 1000 | 008 | J012 1672 10.01
1990 3300 86 61 38 227 0.42 0.07 2.24 0.63 7920 2.40
1999 6900 109 o1 63 323 0.37 0.05 172 0.70 20509 297
) 2013 11443 152 107 75 408 0.40 0.04 2.02 0.70 30387 3.44
2021 9750 126 90 77 351 0.36 0.04 1.63 0.86 32037 3.29
Azlggin 16450 140 129 | 139 1124 10.06 10.03 10.61 10.23 124117 10.89
1990
1999
5
2013 2700 86 42 31 206 0.46 0.076 2.7 0.75 6114 23
2021 3200 105 43 30 258 052 0.081 3.4 0.71 7612 2.4
Agg;iT 1500 119 1 1 152 10.06 1000 | 1071 | 10.04 11498 10.11
6 2021 500 50 10 10 121 0.63 0.242 50 1 694 1.4
Eckepry: - MY3JIBIKTBIK-MOPEHAJBIK KOJIH KONUBLIFaHIBIFBIH OLITipeIl

- MY3JBIKTBIK-MOPEHAJIBIK KOJIIIH KaHaJ[aH naia O0IFaHIbIFbIH OUIIipel

Kectene kepcetiireH MOPGOMETPUSIIBIK — CUMATTaMaap/blH  1IIHAC
Kenaepain aynassl (A, M?), sara chI3bIFBIHBIH Y3bIHABIFE (K, M), y3bHabrs! (L, M)
meH eHni (B, M) rapeinTeik cyperrepui  eHiey apkbuibl  ArcGIS  10.8
oarnapnamaceiaaarel  ArcToolbox momyningeri «Minimum Bounding Geometryy
(GYHIHACH apKBUTBI aHBIKTANABL. Aul, KenaiH oprama eHi (Bopr, M) Ken aiiibIHbI
ayJIaHBIHBIH Y3bIH/BIFbIHA KaThIHACK!  (Bop=A/L, M) Heri3iHze, Kara ChI3bIFbIHBIH
JlaMybl Ki=0.28(L/VA) merisinge, oprama Tepermiri (D, M) Kol KeIeMiHIH Ko
OetiHiH aynanbiHa KatbiHackl (D=V/A) Herizinae, ’kara ChI3BIFBI JaMybIHBIH
KOPCETKIIN KOJI Y3bIHIBIFBIHBIH KOJl OcTiHiH ayaaHbiHa KaThIHACHI (Kira=L/A),
CO3BIHKBIIBIK KOPCETKII KOJl Y3bIHIABIFBIHBIH KOJIiH opTalla ¢HiHe KAaThIHACHI
(Kyssm=L/ Bopr), XKMHAKBUIBIK KOPCETKIIlll OpTalia eHiHIH MaKCHUMAJJbl CHIiHE
KaTbiHAChl (Kyoun=Bop:/B) Herizinae anbikranapl. An, kemniH kenemi (V, M3) ke
O€TiHIH ay1aHbl aPKbLIbI SMITMPHUKAJIBIK TOYCIAUIIK Heri3iHae Oarananasl [44]:

V=0,229 x AL2%
MyHIarbl A Kol OeTiHiH ayaaHsl (M2).
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Kon keTki3iareH HOTWKENIepAl Taljgald OTBIpBIN, Keulip Kesjaepie
MOP(OMETPHUSIIBIK CUTIATTaMaJIapbl OOMBIHINIA OCITT JKaTKAHIBIFBI OaliKayica, Kehoip
KeJIJIep/ie KepiciHIIe TOMEH ICI )KaTKaHbl aHBIKTAIBI (7a,0-Cyper).
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Cyper 7. a) Yinken Anmartsl skoHe 9) Kinm AnmmaTsl ©3eH aanTapbl OOHBIHIIIA
MY3BIKTBIK-MOpeHaNbIK KoaepiniH 1990-2021 xok. apanblFblHAAFEI MOPPOMETPHSIIBIK
cUTaTTaMaJIapbIHBIH ©3repy rpaduri
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Ynken Anmatel e3eH ana0Obl OoibiHIa 1990-2021 K. MY3IBIKTHIK-
MOpEHANBIK KouaepAin ayaansl 1400-51700 m? apaneireiaga ecce, 650-1210 m2
apanbIFbiHAa azaiirad. Conmaii-ak, Kimi Anmater e3eH1 anadsr 6otibHIIa 500-6450
M? apanbIFbIHaa occe, 150-3550 M2 apanbIFbIHAA a3aliraH. My3IbIKTBIK-MOPEHATIBIK
KeJaep ayaanbl OowbiHIa 1-94%, y3eHABIFEl OoibiHIA 4-78%, eHi OoiipiHINA 2-
71%, opTara eHi 6oitbiaIIa 3-74%, 5KaFa CHI3BIFBIHBIH Y3BIHIBIFBI OOUBIHIIIA 7-7 7%,
’Kara CBI3BIFBIHBIH JaMybl OoibiHIIA 1-57%, kxememi OoitbiHmma 2-97%, opraria
TepeH/Iiri 6orbiHIIa 5-56% apanbireiHaa ecce, coikecinme 13-77%, 4-59%, 2-48%,
13-43%, 8-53%, 2-28%, 17-85%, 4-34% apanbireinya a3aiiran. COHBIMEH Katap,
3epTTey HOTHKeNepl YJIKeH AJIMAThl ©3¢H anadbl OONBIHIIA TapaJiFaH MY3/bIKTHIK-
MOPEHAJIBIK KOJIJIEPiH 1IIHAC OHTYCTIK IIBIFBIC OOJIITIH/IE OpHAJIACKAH KOJJIePIiH
MOpGhOMETPHUSIIBIK CUITaTTaMajapblHIa ©3repy YJIecl KoFapbl eKeHIIT1H KepceTce,
OHTYCTIK OaTbic OeuiriHae esrepy yieci mapasiMchbiz. An, Kimi Anmartbl e3eHi
anaObl OOMBIHIIIA OHTYCTIK OOJIITIHIH IIBIFBIC OOJIriHAe 1e, OaThiC OeMIriHae Je
e3repy OalKanaibl.

3.2 Ine AnaraybIHbIH OPTaJbIK O6JiriHaeri My3JAbIKThIK-MOPEHAJIBIK
KOJIIEePAiH Kara JTHHAMHUKACHI, KOJI Ka3aHIIYKbIPJIAPbIHbIH AaMYbI

My3IBIKTBIK-MOPEHABIK, KOJICPIiH Kara JTUHAMUKACHI, KO
KA3aHIIYKBIPJIAPbIHBIH ~KAJBINTAaCybl MEH JaMyblHA KeJI Ka3aHIIYHKBIPHIHBIH
TeHETHKAJIBIK THITl, OHBIH KAJIBINTACY >KaFJaijapbl, KeJI OpHaJaCKaH MOPEHAJIbIK
MIOT1HAUIEPIH KypaMbl MEH KACHETTEpl, MOPEHAJIBIK IIOTIHIUIEpJE ©J11 MY3/bIH
OO0Jybl, KOJI IEHI€iHIH aybITKYbl CUSIKTHI (haKTOpJIap TIKeJIeh acep eTe/l.

MYy3IBIKTBHIK-MOPEHABIK  KOJIJIEP TEeHETHKAJIbIK THUIl MEH KaJbITacy
KarJaiaapbiHa OaimaHbIcThl [8] oifmaHIbl, TEPMOKAPCTTHI, KApCTThI, OOreaMenti
nen OesiHenl. My3IbIKTBIH allbIK 06Jiri MEH MOpPEHAHbIH (POHTAIBIbI )KOTACHI
apacblHIarbl MOpEeHa OETIH/IET1 Ka0bIK IIYHKBIPJIAPIbIH CYMEH TOJIBICYbIHAH Maiiia
OoJIaTbIH OWMaHJABl KeJIep €H YJKeH kesemre wue. OWnanHasl KeJaepaiH
Ka3aHIIYHKBIPJIAPHI alllbIK )KOHE KOMUITEH MY3IBIKTApAbIH OPKENKI epyl, COHIaM -
aK TEpPMOKApCT TMpoIecTepl HOTHKECIHJE KaubinTacaabl. OHMaHabl TUOTEr]
KOJIJIEPAiH Maiaa 00Jybl MY3/BIKTBIH alllbIK O€TI KOJaiyibl KIMMATTHIK aiMaKKa
€HIeH Ke3/e OacTanaanl. OMnaHabl Keyiep YIIiH KOJaliabl KIMMATTHIK JKaFaanaap
MY3JIBIKTAPABIH KEH1H MIEriHy1 )KOHE MY3IBIKTAPIbIH KEHiH MIeTiHY1 HOTHKECIHE
OCTKeHMiHIH TOeMeHJeyl Ke3iHae KaipimTacanasl. Kenm OaiylaMbIHBIH ©TKI3TIII
KacHeTiHe OalIaHbICThI aFbIHJIBI KEp O€TI HeMece MOPEHAINIUTIK KOJIMEH Ky3ere
aChIpBUIAIBI. OJNETTTE, OWMAaHAbl KoJ OaillaMbIHBIH KYpPaMbl OOC CHIHBIKTHI
MOPEHAJIBIK TPYHTTaH, KATThI )KEHTTAC HEMECE MY3/1aH TYPaJIbl.

Ofimanapl Keluep CadbICTBIPMAbl TYpHE KATThl TEPEH €eMeC, OJIapJIbIH
opTallia )XoHe MaKCUMaJIbl TEPEH/IIT, COMKeCIHIe 7 xoHe 27 M Kypaiasl. MopeHa
OeTiHzeri Tepic MIIIHAEPAl TOAThIpA OTHIPBIN, OWMAHIBI KeJyiep cy OeTiHIH
KOHTYPBIHBIH OPTYPJIl KOHGUTYpanuschiH ananbl. Onap keOiHece KOJACH CYAbIH
aFbITl KEJTy JKOHE aFbIN OTY JKOJIAaphl OaFbITHIHIA CO3bLIA KalblTacaasl. Oinanapl
xenaepain ayaansl 600-700 Ml M2 feifin skereni, onapasly kenemi 1-2 mun M3
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neifin, kel sxarnmaiimapma 10 mum M3 geifin kxeTyi MyMKiH. BOC  CHIHBIKTBI

MaTepuaap MEH My3JaH KypajfaH KeJ OaillaMbIHBIH Oocay MYMKIHIITIHEH,
COHIal-aKk  KOeJAIH  MOPEHAIIUIIK JApeHaX IKYMECIMEH  THIPaBIMKAIIbIK
OaiiTaHBICHIHBIH HOTHKECIHIE OWIMAH/bl TUTITET1 KOJACPIH aKTapbuly KayllTuIir
apTybl MYMKIiH.

TepMokapcTThl Kenjaep OWMaHAbl KOJJAEPACH Ka3aHIIYHKbIPIapbIHBIH
MeJiepi MeH QopMachl >KaFblHaH epekieneHeni. Omap TepMOKapcT MmpolecTepi
KOHE KOMUITEH MY3/BIKTBIH >KapblTy Je(OpMalUsIChl HOTUKECIHIE KaPbIKTAPIbI,
OMBIKTAp/Ibl, TEPMOKAPCT ILIYHKBIPJIAPBIHBIH €pIreH CYMEH TOJBICYbIHaH Manja
Oosanael. MyHaal kesep i maiga 60J1ysl YIIIiH KeJl Ka3aHIITYHKBIPHl MOPEHAIIILTIK
arblH CyJIapMEH KUBUIBICYBI KaxkeT. Kol KazaHIIYHKBIPHI HIUIUHAP HEMece KeCUIreH
KOHYC TIIIIHAepiHe yKcac 0ombin keneal. Kemaeri cy MopeHa acThl KOJIMEH aFblll
erenl. bailllaMbl MOpeHa JKBIHBICTAPBIMEH KaNTalFaH MY3AbIKTaH TYpaJbl.
TepMoKapcTThl KeJAep CalbICThIpMaibl TypA€ TepeH. JlaMbliFaH Kyilmeri KeJiH
y3bIHABIFBI OpTa ecenrned 200 M, eHl 90 M, ain MakCUMaJIIbl Y3bIHABIFBI MEH eHl 420
xoHe 140 m xeTyl MyMKiH. TepMOKapCTThl KeJAEp/IH ayJaHbl OMIaHAbl KeJIepAcH
onxexkaima a3, oprama ecermmed 30-120 MBIH M? apanbIFbIH Kypaiasl. Kem
KA3aHUIYHKBIPBIHBIH MMaii1a 00y MeXaHU3MJIEpiHIH Oipl KeMUITeH MY3AbIKTap/aa
1iery MpoLECiHIH OpbIH aiaybl OoJbin TaObutanbl. Kenemi OipHelie xy3 MeTpre,
TEpEH/IIr1 OIpHEIIe OHJIaFaH METPIe KETETIH MOTr1HLIEp TEPMOKAPCTTHI KOIACP/IIH
naiiga 6omysiHa okenenl. Onap MopeHa OeTiHIH OocaraH >KepJepiMeH IIeKTeNel,
OJIapJIbIH aCTHIH/A €PIr€H CyJIap arblll 6TETIH MOPEHAILIUIIK KaHaJAap, TYHHEIbIEP,
yHripiep Oap. Ken Ka3aHIIYHKBIPBIHBIH Taijga OOJyBIHBIH Oacka MexXaHH3MIi
peTiHAEe KOMUITEH MY3IBIKTBIH >Kapbuly JehOpMAalMSIChIH KOpPCEeTyre O0Jajbl.
My3apIK TUTIHIH KOMUIT€H OeJITiHIErT MY3JbIH aFy KbUIIaMIBIFbl (POHTAIIBI
MopeHa OarbIThiHAAa a3asfapl. Ocbl OarbITTa KOMUITEH MY3ABIKTBIH KyaTbl Ja
0acenelt Tyceni. My3abIKThIH dKOFapFbl 06TITiHAC Maiaa 001aThIH KEPHEY TOMEHT1
OemiriHe Oepineni. MopeHaHbIH KEKEJEreH y4acKeIepiHie KOMIITeH MY3/IbIKTaFbl
KepHey OepIKTIK HIET1HEeH achll, OJ1 MY3/bIH KapbUlyblHa oKejeai. TepMOKapCTThI
KOJIepAiH JaMy OapbIChIHIA OHBIH aKTapbUly KayINTUII TYbIHAAYbl MYMKIH.
TepMoKapCTThl KOJJEPAIH aKTapbUIybl MOPEHAINIUNK APEHAaXAbl KYWe apKbUIbI
JKYy3€ere acajpl.

Kapnsl kenaep - Kapibl My3/IbIK OpEKETIHIH HOTHXKECIH/I€ KAJIBINTACKaH UPK
TYOIHIH MOpPEHAJIBIK IIOTIHAUIEPIHETT OWBICTApJbl TOJTHIPHIN TYPATHIH CY
KorManapsl. Onap KapTacThl pUresb KOHE IIaFblH MOpEHa OuririMeH OerenreH
Oaiimammen epekieneneni. Kemnnmepain cy aiiHachl JOHTENIEK KOHTYp Topi3jec, al
Ka3aHIIIYHKBIPBIHBIH TIITHI OWMaTKa ykcaiapl. Kapibl kemmep MophOMETpHSIIBIK
cunaTTaMasapbl OOMBIHIIA ONMaHIbl Kesaepre ykcac. OnapablH KYPbUIBIMBIHBIH
MaHBI3/IbI €PEKIIEIIKTEPiHIH O0ipl — KOJI OalIaMBIHBIH OEpiK OOTYbI KOHE JPEHAMKIBIK
apHanapablH OonMaybl. Con cebenti, aTaaFaH KeJifep KayilTuIirt TOMEH KeJaep
KaTapeiHa Katafpl. OnapaplH JaMmybl Kedre KeJNeTiH CYIbIH MOJIIEepiHe KOHE
Ka3aHIIYHKBIPABIH MIOTIHAIMEH TOJILICY KapKbIHIBUIBIFbIHA OaitnanbicThl. KapcTTh
KOJT Ka3aHIIIYHKBIPJIAPBIHBIH KOJIEMI JKY3/IET€H MBIH TEKIIIe METPTe KeTyl MYMKiH.
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berenmeni kennep/aiH maiga 00Jybl HETI3T1 aJIKaITa JKOHE KEHOIp jKeKe Cy
aFbIHBIH/IA OPHAJIACKAH MOPEHAHBIH KUBUIBICKAH JKEpJIEPIHE TOH. OJETTE KOJIIH
OererTepi €ki HeMece OJaH Ja KON MY3IBIKTapAblH MOpPEHAIapbl apKbLIbI
KanbInTacaapl. MyHmait kennep [lamup taymaperaaa sxui ke3aeceni. Ken OGaitmambl
KOMUITEH MY3ABIKTapJaH Kypaianasl. bereameni kenjep Cy arbIHBI aHFaPBIHBIH
MOP(OJIOTUSCHIHA, COHAAN-aK MY3IBIK OOTeTiHIH OWIKTITI MEH OTKI3TIIITIriHe
OalIaHBICTEI KOJIEMI KarbIHAH IIarkiH 00aansl. OnapasiH aygansl 120 MbiH M2, an
xeneMi 3-4 miH M3 nieitin 60ysl MyMKiH. BerenamMerni Keiep Y3bIHIBIFB 5—7 KM-JIEH
acaThIH 1p1 aHFAPJIBIK MY3BIKTapIbIH MOPEHACHIH 1A OaliKaabl.

MYy3IBIKTBIK-MOPEHAIBIK ~ KOJJEP Ka3allYHKBIPJIAPbIHBIH  KaJBIITACYHI,
JaMybl, JKara JAUHAMHUKACHI >XOHE MOPQGOMETPUSUIBIK CHUIATTaMallapbl KeJIIH
aKTapbUly KayINTUITIHIH JOPEKECiH aHBIKTayFa MYMKIHJIIK OepeTiH 0acThbl
napameTpiep.

CoHbIMEH KaTap, MY3ABIKTBIK-MOPCHAIBIK KEIICHIETI TYNTiK-MOPCHAIBIK
TY3UTIMAEP/I1H 3BOJIIOIUACHIMEH TiKeJel OalIaHbICThI OOJBIN KEIETIH MY3/IbIKTHIK-
MOpPEHAJIBIK KoJiJepre naijaa 0oy, KalbIlITacy JKOHE KOUBLTY (TYyy, JKETUIy KOHE
KOpUIIK) Ke€3€HAepl ToH. byt mponece y311KCi3 KYpPII OThIPAJIbl AKOHE Oap/IbIH AaMy
Ke3eHICpl TIIAMMOMETECOPOJIOTHUSIIBIK, THAPOJIOTHSIBIK, TEOJOTHUSIBIK JKOHE
reoMop(oNOTUsIbIK  (DaKTOpIapMeH 1€, KpPHOTeHAIK KYObUIbICTADMEH Jie
AHBIKTAJIA]TBI.

Ken ka3aHIIYHKBIPBIHBIH MIIIHI MY3JbIKTHIK-MOPEHANIBIK KOJIJEP/IiH Maiiia
00Ty, KaJbINTacy KoHE KOUBLTY KE3€HIEpIHAe MaHbI3/IbI pol aTKapajsl. O KeJIiH
ayJlaHbl MEH KOH(UTYpalMAChIH, OHBIH MaKCUMAJIJIbI KOHE OpTallla TEPEHJIITH, CY
MacCaChIHBIH KOJIEMIH aHBIKTall KaHa KoiMail, COHbIMEH KaTap KeJjje OOJIbIm
JKaTKaH rporecrepre ae acep erei. Ko kazaHIIYHKBIPBIHBIH KOJIEM1 MEH I HIHIH
KaJIBINITAaCYbl TEMIIEPATyPaHbIH TapallyblHa, COHJIAN-aK Cy IEHI€HiHIH aybITKYbIHBIH
aMIUTMTYJachl MEH CHMaThlHA Tikedew OaimaHbIcThl. Kenm Ka3aHIYHKBIPBIHBIH
MILITHI ©3repPreH CalblH KeJAEPiH TUAPOIOTHSIIBIK )KOHE TEPMUKAIBIK PEXUMAEPI
ne esrepeni [1]. OmapaplH KaJbINTacybl KaJIBIITACTHIPYINBI  (haKTOPJIap IbIH
OCEPIHEH CATBICTBIPMAIIBI TYPJAE TYPAKThI TAOWFU TayJibl ayAdaHaapaa (HUBAJIbIbI -
TSI ABI O€JIIey JKOHE €XKENT1 MY3JIBIK pelibed popMaiapbIiHbIH Oeaeyi) KYpe/l.

Ocbutaiiia  Ked Ka3aHIIYHKBIPBIHBIH ABOJIOLMICH  KeJecl Ke3eHIepAl
KaMTH/IbI.

- maiija 00y — aFbIH CYJbIH KENTEIyiHe HeMece MOpeHa, MY3/IbIK JCHECIHIH
nedopmarusicbiHa 0alIaHBICThI Ka3aHIIYHKBIPABIH OaCTalKbl TOJIBICYHI;

- namy — cy O€TiHIH ayJaHbl MEH TEPEHJITIHIH JXOHE >KaFra ChI3bIFbIHBIH
KApKBIH/IBI OCY1, )KaFa JTUHAMUKACHIHBIH ©3TepYi;

- KOHCEPBATUBTI KYH — Cy KOJIEMIHIH KOIDKBUIJIBIK OpTallla MOHICPIHCH
aybITKyJIap/IbIH OaliKaiMaysbl;

- YKOMBLITY — KOJI Ka3aHIIYHKBIPBIHBIH JIETPaIallAsChl, KOJIIIH ThIM a3 YaKbITTa
03 KOJIEMIH JKOFaJITYbl HEMECe KOJIJIIH aKTapbuIyhl (0ocaybl).

MYy3IBIKTBIK-MOPEHAIBIK KOJIEPIiH KaJIbINTacy, AaMy, KOWbUTY Ke3eHIepi
Ynken Anmarbl koHe Kimri Anmatel e3eH ananrtapbiHa jga ToH. 1970-2021 xox.
apaJIbIFBIHA KAIIBIKTHIKTAaH 30HATay )oHe ['AJK TexHOoIOTHsUTapbIHBIH KOMETIMECH
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3epTTey aydaHblHA KaThICTHI MasiMeTTep oHaenai. On yirid Landsat xepcepirinin
oprypmi  keseHmepae (1970-2020 xok.) TYCIpreH FaphlITBHIK — CypeTTepi
e pIIeH]I.

Landsat >xepcepiriHiH FapbIITBIK CypeTTepiH nemmdpiey OapbicbiHma e
AnaTaybIHBIH CONTYCTIK O€TKEHiHIH OPTaNIbIK O6JITIHAET MY3AbIKTHIK-MOPEHAIIBIK
KOJJIepIiH KeibipeynepiHiy KeJeMi apThIl, OJapAblH aKTapbuTy KayllnTUIIr apThII
KaTca, KerOip KeJAep/IiH MYJIeM TapThUIBINT KaJdFaHbIH Oalikayra Oojaapl. ATtam
alTKaHda, 3€pTTEy ayJaHbIHJIaFbl YJKeH AJsmMaThl e3eH anabbiHma 1978 K.
CaJIbICTBIpFaHAa KOeJl Ka3aHIIYHKBIPBIHBIH opOip OHXBULABIKTAp OOWBIHINA JaMy
KE3CHJICPIH Tajjiay HOTIKEJIepl TOMEHICTIHI KOpCeTTi: 6 Keiae aamy KeseHi, 12
KeJJIe KaJblNTacy Ke3eHi, 4 Kejje >KOMbUTy Ke3eHl Oaiikanca, KaiaraH 4 kel
KOHBEpBAaTUBTI Kyh ToH. A, Kimn Anmatel e3eH anaOwl OoiibiHIIa 1978 XK.
cansicThipranaa 3 kemnae 2013 x. neiiiH KapKbIHIBI qaMy Oarikansim, ain 2013-2021
YOK. apalIbIFBIHIA OJlap KOHCEPBUTBTI KYWTre TyCKeHI aHBIKTaIIbl. COHBIMEH KaTap,
3 KeJI TOJIBIKTaM »KOMBIIEI, 1 jkaHa KeJ maiijga OOJIIbL.

KapacTeIpbuIbIl OTBIpFaH OApIIBIK KOJAEPAiH Ka3aHIIYHKBIPHI My3 0acyablH
TIKEJIEH HEeMece jKaHaMma dcep €Ty aiiMarblH[a OpHaJIacKaH JKOHE Kasip OJIapAblH
Ty3uty cateichiHAa [18]. Ken Ka3aHIIYHKBIPIAPBIHBIH KAIBIITACYbl OWIK TayIIbI
AyMAaKTBIH CaJbICTBIPMAIIBI TYPAKThl TAOWFH KaFJaibIHAa (HUBAJIBI-TIISIIHAIIBIK
YKOHE €XKEeJT1 MY3JIBIKTBIK JKep Oefiepl 30Hachl) KO3FaylIbl KYIITEP/IIH 9CEP €TYIHE
toyenai [19]. Kenm Ka3aHIIYHKBIPIAPBIHBIH JaMyblHa BIKHOAI €TETIH TaOWUFH
JKaFIaiapabplH e3repyl maiia OoJlaThIH KeJl ajanTapblHAarbl MPOIECTEp MEH
bakTopapbIH alTapIIbIKTall ©3repyiHe dKeJle OTHIPHIN, MOTTHAUIEPIIH )KUHAKTATY
KapKBIHABUIBIFBIH JKOHE KOJIIIH <OKETUTY» Oopexecid aublkTaiabl [4]. Taburu
JKaFaiap TYPaKThl JKOHE OpJallbiM ocep €Tyl HOTIKECIHJIE MY3IBIKTHIK-
MOPEHAJIBIK KOJACPIH JaMy Ke3eHIepl aHbIKTaTa lbl.

Taburu xarmanmap — KeJI Ka3aHITYHKBIPBIHBIH Taiia 00Tybl MEH JaMybIHBIH
Heriari  (GoHAblK  KepceTkimi. OmnapaplH nailna  Ooiy  KaraailylapbiHa
MOP(OJTUTOIOTHSUTBIK,  MOP(OJUTOMMHAMHUKAIBIK, KJIAMATTBIK,  MY3JIBIKTBIK
daxropnap »katambl [72]. CoHbIMEH KaTap, KeOJICPIiH Ka3aHIIYHKBIPhI MEH
YKaFrachIHBIH KaJbINTAaCyblHA OHE JaMyblHa Kejecl (akTopiap ocep eTedl: Ko
anaObIHBIH TEeHETHKAJBIK THII, KOJI OpHajacKaH MOpPEHAJBbIK IIeTHIIIEPIHIH
KypamMbl MEH €peKIIENIKTEPl, MOPEHA MIOTriHAIIEPIHIe KOMUITeH MY3JbIKTapAbIH
0OJybl, KOJT€ JKAKbIH JKEpJIe aFrbIHCYIAp/bIH OOMTYybl JKOHE OJIAPJBIH KaJbINTACy
EPEKIICNTIKTEP], TYPAKTHI JKOHE YaKbITIIA aFbIHCYJIApIbIH OOJybl, CYy JEHIeHiHIH
ayBITKYbI KOHE KOCBhIMINIA (pakTopiiap — TOJKBIHAAP, aFbICTap, MY3 KYOBUIBICTaphI
[71].

MYy3IBIKTBIK-MOPEHAIBIK KOJI Ka3aHIIYHKBIPIAPBIHBIH ayJdaHbl MEH JKara
nuHaMukaceiH Oaranaynarsl JKK3 momiMertepi xone ['AXK TexHoMOTHsIIapBIHBIH
pemi 30p. XKK3 momimerTepi apKbUIbl KOJ JKETKI3LIETIH MOHACP OaKbUIaHFaH
KOPCETKIIMTEPMEH CaJIBICTHIPBLIYBl KepeK. YJIKCH alblpMaIlbLIbIKTap OalKaiFraH
Kargahga opTypsii  TomorpaduUsUIbIK  KapTajlapAbl, COHBIH IIIHAE CaHJBIK
KapTajgap/ibl MIHAETTI TYPJE )KaHAPTHLTYbI KEPEK.
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3eprrey aymansl yiH JKK3 momimeTTepl KOHE oOjaplbl CaHABIK OHICY
omiCTepi  apKBUIBI  MY3IBIKTHIK-MOPEHAJIBIK ~ KOJICPIH JKaFa ChI3BIFBIHBIH
TUHAMHKAchl OaranaHfpl. 3epTTeNin OTbIpraH YJkeH xkoHe Kimri AnmaTsl €3eH
aJTanTapbIHAaFbl MY3IBIKTHIK-MOPEHABIK KOJIJIEPAIH Ka3aHIIIYHKBIPJIAPHI HET131HEH
«Kazcengenkopray» MM mamanaapbl OOibIHILIA MOPEHAIBIK-TEPMOKAPCTTHI XKOHE
MY3/IBIKTHIK OOJIBITT AKBIHIAJIFaH.

Xara chI3BIFBI — TEHI3, KOJI )KOHE OacKa Ja cy OObEKTUIEpIHIH Xep OeTiMeH
KUBLIBICY ChI3BIFBI. Cy JIEHTeil KbICKa yaKbIT apajbIFbIH/Ia ©3r€PEeTIHAIKTEH, JKara
CBI3BIFBI CY OOBEKTICI JIEHreWiHIH opTalla KOIDKBUIABIK JKarjdaiiblHa KaThICTHI
KOJITAHBUIATBIH IIAPTThl yFbIM  Oouibim  TaObutazpl [70]. JKara CHI3BIFBIHBIH
TYPaKChI3ABIFBl Cy JICHICHIHIH TepOesicTepiMeH, TEPMOKAPCTTHIK MPOLECTEPIiH
KepiHic OepyIMeH, MY3bIKTApAbIH KEHiH MICTIHYIMEH OailIaHbICTHI.

CoHbIMEH KaTap, My3/IbIKTBIK aHFapiap/ia KeJaep/liH MY3bIKIICH KOPEKTEHY1
0ackiM, OYJT MY3JIBIKTBIK-MOPEHANIBIK KOJAEPAIH MY3JBIKTAp/IbIH KEillH MIEriHyiHe
OKEJIETIH KOFaphl aya TeMIepaTypachlHa CE3IMTaIBUIBIFBIH KepceTeni. Korapbl
aya TeMIlepaTypachIHBIH KOJJISPTe BIKIAIBI KOJI OailIaMBIHBIH OY3bLUTyBIHA OKEIIETIH
TEPMOKAPCTTHIK MPOLECTEP/IIH OeJICeH/ 11 KopiHic Oepyl apKbLibl qa Oaiikanaabl. boc
CBIHBIKTBl MaTepualIapAblH KEHIHEH Tapalybl XoHE TiK OeTkeilnepiaiH Oip-OipiHe
KAKblH OpHAJIacybl, TEPMOKAPCTTBIK MpPOLECTEPIiH KepiHic Oepyl Kara
OTIBIPBLTYBIHBIH OPBIH AJTybIHA KOJIAMIIBI JKaFaail Ty AbIPaIbl, SIFHH KaFa ChI3BIFEIHBIH
e3repyl MY3JbIKTHIK-MOPEHAIBIK KOJJIEP/IH aKTapbUly KayIliH aHBIKTay Ke31HJe
Ha3zapJiaH CHIPT KaJIMaybl KepeK. 3epTTey ayAaHbIHIaFbl aKTapbUTy Kaylll >KOFapbl
MY3/IBIKTBIK-MOPEHAIIBIK KOJIJIEP peTiHAe YJIKeH AJMarthl 63¢H anaObiHaars Nel3-
ouc, Kimn Anmatsl e3eHi anaObiHIarbl Ne6 KeJiepl TaHIaJIbII aJIbIHIbI.

Ynken AnmaTel ©3¢H anaObIHBIH KOFAPFhI arbIChIHA opHaitackaH Nel3-06uc
MY3/IBIKTBIK-MOPEHANBIK KOsl «COBETOB 2» MY3JBIFBIHBIH TUIIHE MOPEHAHbBIH
YKOFapFbl KepTIEeIIHAe YJKEH AJIMaThl ©3€HIHIH OH cajlachl OOJIBIN TaObUIATHIH
Kymberncy e3eHiHIH xOFapFbl arbichiHAa 3554 abc. M OuikTikTe opHantackad. Ken
Ka3aHIITYHKBIPBIHBIH KAJIBITITACYy T€HE3UCI TePMOKAPCTTHI. KoaiH Ka3aHIIYHKBIPBI
OHTYCTIK-ILIBIFBICTAH COJITYCTIK OaTbhIChlHA Kapail co3puiraH. COHBIMEH Kartap,
KOJIIiH Oailiambl peTiHAe 00C CHIHBIKTHI KBIHBICTAPMEH KOMKEPLITEH KOTKBLIIBIK
TOHABl MacCUBTEpAeH KypanraH «CoBeTOB»  MY3IBIFBIHBIH  (POHTAIIBI
MOPEHACHIHBIH JKaJIbl KbI3MeT eTemi. ConbiMeH Katap, «COBETOB 2» MY3IbIFbIHAH
KEJIETIH MY3/bIK aFbIH/IbI/IaH, pIreH Kap CyJapblHaH KOpek anajibl. Kenre KyaTbiH
opTama My3abIK arbiHasl Moamepi 0,2-0,5 m3/c Kypaca, sxoraprel TeMIIEpaTypabIK
PEXUMJIETI OHBIH MAKCHMAJIIbI MoHI 1 M3/c KypaipbL.

JKK3 momimerTepi, atam aiitkanma 1990-2021 xox. apaiasIFbIHAarsl Sentinel-
2 KepcepiriHiH FApPBIITHIK cypeTTepi Heri3inae Nol3-0uc My3abIKThIK-MOPEHAIBIK
KOJIHIH aFa ChI3bIFBIHBIH Y3BIHJIBIFBI MEH ayJIaHbl apThIT )KaTKAHBIFbIH OaliKayFa
oonanel (8a-cypet). Bys1 TepMOKapCTTHI MPOLECTEPIiH KapKbIHIBI JKype OacTaybl
JKOHE  MY3ABIKTApAbIH  JCTpPajalusachl  OCEpPiHEH  KApKBIHIBI  JaMyBIMEH
TYCIHAIp1JIE .

An, Kim Anmatel e3eH anaOblHAA JaMy KapKbIHABUIBIFBIMEH Ne6
MY3JIBIKTBIK-MOPEHANBIK Kol epekimieneneni. Kimn AymMaTel €3€H anaObIHBIH
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JKOFapFbl arbIChIHJA IIOFBIpIaHFaH Ne6 MY3AbIKTHIK-MOpPEHANbIK kol 3580 M
oumikTikTe M.MamMeTroBa MY3IBIFBIHBIH TUTIHAC OpHAJAacKaH. MY3IBIKTHIK-
MOpEHABIK KOl ©TKeH FachIpAblH S50 ’KbuigapblHaH OacTam KajiblnTaca Oacrarl,
OHBIH MHTEHCUBTI TOJBICYHI 1970 sxpuinapsr Oaiikanran. JKK3 momimeTTepin Tanmay
HOTHXKECIHIE OVJT KOJJIer] JKaraiay ChI3BIFBIHBIHBIH Y3bIHIBIFBI MCH ayaanbl 1978-
2013 oK. apanbIFbIHIA KAPKBIHIBI OCKEHIH, anaiaa, 2021 xoK. aTaaraH MOHACPIIH
a3aiiraHpIH Oaiikayra Oomanel (8o-cyper). Oy aHTPOIOTEHIIK dcep/iH 00JTybIMEH,
MY3/IBIKTBIK-MOPEHAIBIK KEIICHIHIH €HICTITIHE dKOHE OpHAJIacy KepiHe OaiIaHbICThI
aKTapbLTy KayinTUTITiH TYJbIPFaHIBIKTAH, 1976 KbUIAAPBI KOJI
Ka3aHIIYHKBIpJIapbIHAA Cy JCHTeHIH TOMEHJETY >KYMBICTapbIHbIH KYPri3llylMeH
TYCIHIpLIET.
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Cyper 8. a) Nol3-06rc My3IBIKTBIK-MOPEHAIBIK KOJIHIH 9) No6 My3IbIKTHIK-MOPEHAIBIK
komiHiH 1978-2021 k. apalbIFbIHAAFB JaMy JHHAMHKACHI

MYy3IBIKTBIK-MOPEHAIBIK KOJJIep Ka3aHIIYHKBIPHIHBIH ayJaHbl MEH JKara
CBI3BIFBI MOHJICPIHIH YJIFAIObI JKa3 ailiapbiH/1a KapKbIHIbI Oaiikanaabl. OHbIH HET13T1
cebel1 ka3 alyapelHAAFbl aya TEMIEpPaTypachIHBIH KOHE HOJIIK W30TEPMaHbIH
MaKCHUMAJIJIbl MOHJIEPIMEH OHE OChl YaKbITTa KOJIJIEpPAiH My3 KabaThiHaH Oocar
mIBIFyMeH Tyciuaipiieai. CoOHbIMEH KaTap, aya TeMIepaTypachiHbIH JKOFapbliaybl
JKOHE >KaybIH-IMANIBIHHBIH ©3TePTillTITl 3epTTey ayAaHBbIHIAFbl MY3IBIKTHIK-
MOPEHAJIBIK KOJIJIEP/IH MaMBbIP-KBIPKYHEK aiapblHAa aKTapbuly KayINTUIITIHIH
apTaTeIHABIFEl Oenrin. OcbiFan opall, YiakeH Anmatsl skoHe Kimni Anmatsl e3eH
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ananTapblHAarbl Korapeiia kepceruireH (Nel3-Ouc sxone Ne6) kesnaepliiH
Ka3aHIIYHKbUIAPBIHBIH ayJaHbl MEH jKaFa CHI3BIFBIHBIH JUHAMHKACHIH OaKblIay
makcateiHma — Sentinel-2  kepcepirinin 2021  KbpUIIAaFBl  MaMBIP-KBIPKYHEK
alllapbIHIaFbl FAPBIITHIK cypeTTepi enyeni (9a,0-cyper).

a)

(22052001
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Cyper 9. a) Ynken Anmatsl o3eHi anadbiagarsl Nel3-061c My31bIKTHIK-MOPEHABIK,
KOJIIHIH MaMbIp-KbIPKYHEK aliJlapbIHAaFbl ©3repici
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o) Kimri Anmater e3eHi anaObiHAaFbl Ne6 MY3IBIKTHIK-MOPEHAIIBIK KOJIIHIH MaMbIp-
KBIPKYHEK aiilapbIHIarkl e3repici

MYy3IbIKTBIK-MOPEHABIK  KOJIIEPAIH JKaFa JWHAMHUKACHIH Oaranay YIIIiH
KeJleci KOpCeTKINITeP: KOJ Ka3aHIIYHKBIPEIHBIH ayAaHbl (A, M%), 5Kara ChI3bIFbIHBIH
y3bIHIBIFRI (K, M), K1 y3bIHIbIFRI (L, M), KeiH eHi (B, M) jkoHe jkara ChI3bIFBIHBIH
namy kepcetkinr (K;) aapikranasl (Kecre 3.1-3.2).

Kecte 3.1 Ynken Anvatsl e3¢eHi anaObiHaarbl Nel3-01c My3IbIKTHIK-
MOPEHAJIBIK KOJIiHIH MaMBIP-KbIPKYHEK aiJIapbIHIaFbl MOP(HOMETPHSITBIK
cUInaTTamasapbl

1.05-19.09 | Kepcerinr
i'ogéi?ﬂg apaJIbIFbI €H JlaTara Wara
gm ava arbl aya neiinri 10 CBISLIFBIHAL Kara
No Jlata eMILe }; TeMIrepary | KYHZIIK aya Aynassl, Y 3bIHIBIF Exi,  (B) CBI3BIFBIHBI
h 8 T Mr:)HI;)HTy pachIHBIH | TeMiepary M (A) b, M (L) HL, M HHH IFBI H JIaMyBbl
f a]\(/:IMaCB}: opraia PACBIHLIR ¥ M ?K) (K3)
y oC ? MoHIepi, CyMMAchI, ’
°C °C
1 22 mMaMmbIp 52,4 2,4 33 45862 355 227 1040 682
2 1 mayceim 1279 39 75,5 50984 358 230 1049 754
3 14 mayceim 218,6 4.9 64,8 58236 379 246 1037 838
4 21 mMaychim 256,3 4.9 44,7 59919 380 248 1061 861
5 24 maychiM 2744 5 55,8 59284 384 250 1097 847
6 1 wrinpme 333,3 54 77 61910 387 258 1150 881
7 24 mrinne 563,3 6,6 92,7 51599 376 245 1114 745
8 31 winge 641,1 6,9 1111 55767 377 256 1125 804
9 20 TaMbI3 795,2 71 93,7 49160 358 244 1026 727
11 19 KpIpKyitek 1022,1 7,2 60,2 59966 378 250 1074 864

Kecte 3.2 Kimi Anmatsl e3eH1 anmadbiHAaFbl No6 My3IIKTHIK-MOPESHAIBIK
KOJIIHIH MaMbIP-KbIPKYHEK ailflapbIHIaFbl MOP(POMETPHUSIIBIK CUTIaTTaMasIaphbl

01.05- Oljé%%_ Kepcerinr
19.09 a an;,m,I €H JaTara Wara
apaJIbIFbI P M| petinri 10 Kara
arbl aya arblaya KYHIIK aya | Ayznassl ¥ 3BIHABIF CBISBIBIHLL | SBIFEIHBL
Ne KYHi TeMIepary i Ewni, M (B) H
TeMIepaty TeMIIepaTy M2 (A) b, M (L) H JaMybl
ACBIHBIH PACHIHEIH ACBIHBIH Y3BIH/IBIFBI (Ki)
P opraia P , M (K)
CYMMacBl, N— CYMMachbl,
O, pl’ 0O,
C oC C
1 1 MaycpIM 127,9 3,9 75,5 3161 89 54 229 94
2 14 maycbim 218,6 49 64,8 7375 134 76 351 178
3 21 mayceim 256,3 49 44,7 9260 163 86 439 203
4 24 mayceIM 2744 5 55,8 9549 168 87 420 206
5 1 winne 333,3 54 77 14059 198 104 518 280
6 24 winne 563,3 6,6 92,7 12069 186 102 491 248
7 31 mringe 641,1 6,9 1111 17504 226 121 562 326
8 10 TambI3 7348 7,2 93,7 11905 184 95 467 246
9 23 TambI3 827,7 72 66,2 11174 174 90 433 237
10 19 KbIpKyiiex 1022,1 7,2 60,2 13541 195 115 499 272

Fapermiteik  cyperrepai  enmey  Hotwkenepi  Nel3-OMc  MY3IBIKTHIK-
MOpEHANBIK KOJIHIH My37aH TojdblKTaih Oocanm wmbiFysl 24.06-01.07 yaxsiT
apalbIFblHA TOH €KEHJITH KepceTTi. MBIHXBUIKBI METEOCTAHIMACH OoWbIHIIA 1
MaMBbIp/IaH OacTan TaHJaIFaH FapBIIITHIK CYPETTEP/IIH AaTallapblHA JEHIHT1 OpTalia
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TOYJIKTIK TEMIIEpAaTypa MOHIEPIHIH KUBIHTBIK cyMMachl ecenteiai. Meney A.P. [4]
CHOCTIH/IE MY3BIKTHIK-MOPCHANBIK KOJIIH AaKTapbhlly KpHUTEpUil pETIHAC
KYHTI30€JTiK >KpUIABIH | MaMbIpbIHAH OacTam MayChIM, IIJIAC, TaAMbI3 ailIapbIHBIH
opOip Jnekagacel OOMBIHIIA OJKUBIHTBIK TEMIIEpaTypa MOHICPIHIH IIEKTI
KepceTkimTepl kenTipiired. Ecentenren MoHAEpAl KOFapblia KENTIPUITeH MIEKTI
TEeMIlepaTypa MOHJIEpIMEH caibIcThipy 20 MaychIMHAaH OacTam WIEKTI MOHHEH
JKOFaphl EKCHJITIH KOPCETTi. byl MY3IBIKTHIK-MOPECHAIBIK KOJIIH KapKBIHIbI
OCYIHE BIKIIAJT €Ty KEPEK €11, IETCHMEH 6CY KapKbIHABLIBIFBI aca dKOFaphl eMec, Oy
3epTTeY ayAaHbIHAA aJJblH ally >KYMBICTAPBIHBIH YaKbITBLIBI KYPTi3LIyiIMEH
TyciHmipieni. FapeliTelk cyperrepre colkec, KoJIIH MOP(OOMETPUSIIBIK
cunartamanapbiabiy, 2021 XbpUIIarel €H JKOFaphl MoHAEpl 1 mimgene Oalkaiibl:
ayaansl - 61910 M2, Y3BIHJIBIFBI - 387 M 5K0HE €Hi - 258 M KypaJibl, )Kara ChI3bIFbIHBIH
Y3BIHJBIFBI 562 M, OHBIH Jamybl 326 kypajsl (10a-cyper).
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Cypert 10 — a) Nel3-6uc My3abIKTBIK MOpEHAIBIK KOMiHIH 2021 XK. MaMbIp-KbIPKYHEK
allTapbIHIAFBI ©3repy JMHAMUKACHI; 9) Ne6 My3BIKTBHIK MOPEHABIK KomiHiH 2021 K. MaMbIp-
KBIPKYHEK ailJIapbIHIaFbl ©3repy TUHAMUKACHI

MBIHXBIIKBI METEOCTaHIUACH OoifbIHIIA 1 MambIpjaH Oacran TaHAalFaH
FAPBIIITHIK CYpPETTEP/IIH JaTajapblHa JEHIHI1 opTalla TOYJNIKTIK TeMmIiepaTypa
MOHJIEPIHIH JKUBIHTBIK CyMMachl Ne6 My3JIBIKTHIK-MOPEHAIIBIK KOJTre KaThICThI
canbICThIpbULIbI. CalbICTBIPY HOTHIXKENEpl aya TeMmIlepaTypachkl e3repiciHiH N6
MY3BIKTBIK-MOpPEHANBIK KoJ1 OoiibiHIIa 1a Meaey A.P. [4] enOeringe keaTipiarexn
’Ka3 aiapbIiHbIH opOip JeKaJachIHBIH IEKTI MOHJIEPIHEH >KOFaphl EKEHJIITH
KOPCETTI, JKOHE aIIbIH-aIy JKYMBICTAPBIHBIH, COHBIH ImIiHAE CUGOHIBI
COPFBUIAP/BIH YaKbITHUIBI KOCBUTYBl OYJI KOJIIH aKTapbUIy KayiNTUITiH CEHUITTI.
3eptrey HoTIXKeEnepi OoiipiHIIa Kimri AnMaTsl 3¢H1 anadbiHaarsl No6 My3IbIKTHIK-
MOpPEHAJIBIK Kol 22 MaMbIp/ia My3 O€H Kapra KeMKepuIreHiH Oaiikayra Ooiajibl.
My3znan 6ocan mbirysl 01.06-14.06 yakpIT apanbirblHa ToH. Kesn ayjaHBIHBIH,
V3BIHJIBIFBI MEH CHIHIH eH OFapbl MoHepi 31 mingene Gaiikansim, omap 17504 m?,
226 M xonHe 121 m kypanst (10o-cyper).

3.3 lne AnaTayblHbIH OPTAJBIK O6JIiriHaeri My3IbIKThIK-MOPEHAJBIK
KOJIIePAiH Ka3ipri skaraaibl ;KoHe 0JIaPJbIH 1aMy INHAMHKACHI

My3IbIKTBIK-MOPEHAIBIK ~ KOJJIEPIH KaJIbINTacybl, JaMy JHWHAMUKACHI,
Tapalybl JKOHIHAETT MOJIMETTEp/l aidy, alMakTarbl KAyINTUIK TeH KayinTi
Oackapyra KaThICTBI Tajjay »acayla aca MaHeBabl [73]. Oceiran opaii, Lme
AnataybIHbIH OpTalbIK Oedmiringeri YiakeH Ammatel sxoHe Kimni  Anmatsl
aJlanTapblHaa OPHAIACKAH MY3IBIKTBIK-MOPEHAIBIK KOJJCPAIH TaMy JHHAMHKACHI
MeH Kazipri xkarmaibia 1978-2021 »xok. apaneireiaaa ansiarad JKK3 sxkore AX
TEXHOJIOTUSIaphl  HETI3IHAE 3EpTTEy HOTHXKECIHAE 3€pTTey  ayJdaHbIHIAFrbl
MY3/IBIKTBIK-MOPCHAJIBIK  KOJICPiH JKYWelll WHBEHTAPHW3AIUACH JIailbIHIAJIBIIL,
KOJJIepJie OpbIH aliFaH e3repicTep MEH OJapAblH JaMy JUHAMHUKachiHA
caJBICTRIpYJIap MeH Tayiaaysiap xkyprisinai [33], [74].

Fapoeiteik cypeTrTep apKbuibl Cy 00BEKTUIEpIH WAeHTUhUKAIUSIIAY YIITIH Cy
WHJICKCIHIH OpTYpJi TypiepiH KojjaHyra Oonazel [75]. 3eprrenim oOThIpraH
MY3/IBIKTBIK-MOPEHANBIK ~ Koaepai  uaeHtudukanmsuiay yoriH NDWI - tocimi
TaHJAJBIN albIHABL. FapelITeIK cypeTTepae cy oobekTiaepi 0,2-neH 1-re neninri
apaNbIKTarbl MOHJEPJl KaOBLUIAANWTBIHABIFGI, all BUIFAJbl JKOK OoOBekTinep 0-meH
TOMEHI1T MOHJEPAl KaObUIAauThIHABIFEI Oenruti. NDWI mailinananyasiq OacThsl
apTHIKIIBUIBIFBL  Cy OOBEKTUIepIH aHbIKTay MyMKiHairi. Conpaii-ak NDWI
aTMoc(hepaliblk OypMmaiianyra a3 yisipaiiasl [76]. Makdurepc anbikraran NDWI
[77] uanekci — cy oObeKTiIepiH Oerijien KOPCeTEeTiH, COHBIMEH Oipre OCIMIIKTEp
MEH TONBIPAKTHIH 0Oacka Ja epeKIICTIKTEepPIH TEXKEHUTIH KaChbUl MKOHE >KaKbIH
WHQPAKBI3BI CIIEKTPJIIK JKOJAKTApP apachlHAaFbl KATBIHACTAPIBIH  KaJIBITKA
kentipinren uHiaekci. NDWI ambik cy OOBEKTIIEpiH aHBIKTAY JKOHE FaPBIIITHIK
CypeTTeri TObIPAK MeH OCIMAIKTEPICH aXKbIPATy YIIIiH KOJAaHbLIAIbI.
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NDWI blaran KOpbIH THIMII aHBIKTAUTHIHABIKTAaH, OHbI GA0 [78] aHbIkTaraH
NDWI-men kwmi tmaracteipaabl. lleHaeFreiaga, Oy Oipereir  ecenTey
dbopmynanapsl MeH KOJAaHy aschl 0ap opTypii uHaekcTep. Gao ansikraran NDWI
©CIM/IIK >KambIpaKTapblHAa bUTFAIIBIH 00ybIH skaKcaptTy yuriH NIR-SWIR (skxaxpin
UHQPAKBI3BIT JKOHE KbICKA TOJKBIH) KOMOWHALMACHIH MaijganaHagbl.  Ad,
Maxkdurepc anbikraran NDWI cy koiiManapbeIHIaFbl ©3repicTep/ii aHbIKTAY YILIIH
GREEN-NIR (kepiHeTiH >Xachll >KOHE aKbIH WHQPAKBI3bLI) KOMOMHALUACKI
apkpuibl  ecenteneni. Ocpuaiima, NDWI cy oObekTuiepiHIH KypaMbIHIAFbl
MapJbIMCBI3 ©3TepICTep/ll aHBIKTAy XKoHe Oakpuray yuriH Kosjganeliagsl. NIR
(nHppakp3bLl )KaKbiH) koHe GREEN (kepiHEeTIH )Kachul) CIEKTPIIIK JKOJaKTapIbIH
apTHIKIIBUIBIFBIH ~ Naliganiana oTeipbil, NDWI  rapeiuTelk  cyperTeri cy
OOBEKTIJIEpIH aHBIKTAl KepceTe ajajbl >KOHE KeJeci (opmyranap apKbUIbI
epHeKTenei (2):

NDWI = (Green — NIR)/(Green + NIR) (2)
Landsat 2 ymrin:

NDWI = (Band 1 — Band 3)/(Band 1 + Band 3)

Landsat 5 sxone Landsat 7 yris:

NDWI = (Band 2 — Band 4)/(Band 2 + Band 4)
Landsat 8 ymrin:

NDWI = (Band 3 — Band 5)/(Band 3 + Band 5)
Sentinel 2 ymis:

NDWI = (Band 3 — Band 8)/(Band 3 + Band 8)

byn TonkpiHmap Y3BIHABIFBIH TaHAQy TOJKBIH Y3BIHABIFBIHBIH >KaChUI
CHEKTPIHIETT Cy OOBEKTUIEPIHIH IIAFbUIBICY CHUIATTaAMAIAPBIHBIH MaKCHMAaJIIbI
MOHJIEPIHIH, al KaKbIH WHMPAKBI3BLI CIIEKTPJIE OJIAPJBIH €H a3 MOHACPIHIH ColKec
KelyiHe, ajl OCIMIIKTep MEH TOIBIPAKTHIH MaKCHUMAaJIbl MOHJEPl COMKEC KeimyiHe
HerizaenreH [76].

NDWI unpaekci Temeneriiel MiHATTEp Il STy YIITH HaiialaHbuIa bl

1. XKanbipakTarsl cy MeJIIEpiHiH 63repyiH Oakpliay;

2. 3epTTelneTiH ayMaKThIH ©pTKe OEHIMIIITIH Talay;

3. OCIMAIKTEP11H KYHAPJIBLIBIFBIH MOJIEIBACY;

4. CynbI-0aTnaKThl XKepJiep apachblHAAFbl )KEep YCT1 CyJIapblH aHBIKTAY;

5. XKep OeTiHiH CyMEH KaMTaMachl3 €TUTY JOPEKECIH OJIIIeY.
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MYy3IBIKTBIK-MOPEHANBIK KOJACp OpTYPAl (U3UKAIBIK KOHE XUMUSIBIK
JKarIaiapra 0aiyIaHbICTBI OPTYPJIl CIIEKTPIIIK CUTIaTTaMajiapra ue OOJFaHIbIKTaH,
KOJIJICP/IiH MUKcelb MoHepl yirin keH NDWI auamazonnapeia 6epeni [19]. Sram,
3epPTTENIHIN OTBIPFaH ayAaHJaFbl MY3IBIKTHIK-MOpEHANbIK Kesaep yirna NDWI
IUana3oHbl opTypii 6omysl MymkiH. Con cebemnri, omap KaHmaid ga Oip IIEKTI
MOHMEH HiekTenmerai [79].

Kenreren 3eprreymiiep [69], [80], [81] My3abIKTBIK-MOPEHAIBIK KOJIIEP I
uneHtuukanusiaay yurH 0,15 mekti mMoHiH KaoOwuigaran. Con cebenti, e
AJaTaybIHBIH COJTYCTIK OCTKEHiHIH OpTaibIK O6JiriH 3epTrey OapwichiHaa, 0,15-
TEH >KoFaphl nuanazongarbl NDWI MoHIepl MY3IbIKTHIK-MOPEHAIIBIK KOJIepi
alKBIHIAUTBIH MMHUKCEIbASPAl UAeHTU(PUKaIMAIAy YIIiH KoJmaHbuibel. Landsat 2
FAPBIIITHIK TYCIpUTIMAEpPIHEH Cy HMHJAEKCIH aHbIKTay YIimiH B1-B3 »xomakrapsi,
Landsat 5, Landsat 7 rapslmThIK TYCipiIiMICpiHEH Cy HHICKCIH aHBIKTAY YIiH B2-
B4 sxomakrapei, Landsat 8 raperiuteik Tycipimiminen B3-B5 sxonakrapbr xkoHe
Sentinel-2 rapeiuTeik TycipimiMaepineH B3- B8 sxonmakTapbl KOJIIaHBUIIBL.

NDWI unaekciHIH OH JMaa3oHbl PeTiHJIe OENrIeH MOH apKbUIbl KeJIepal
aHBIKTAY YKOHE Kep OeJepiHIH CaHABIK MOJCNIH MaijagaHa OThIPHIT MY3AbIKTHIK-
MOpeHaJBIK Kesaepal kapta Oerine Tycipy ArcGIS 10.8 Oarnmapiamachl apKbUIbl
Ky3ere acbipblibl. Kapta OeriHe Tycipy OipHemie Ke3eH 1l KaMTHabl. bipiHmiijeH,
3epTTENIN OTBIPFaH ayJaaHIaFbl MY3BIKTHIK-MOPCHAIBIK KOJJICPiH KapTaiayablH
allIpIH-aj1a HOTHoKEIepiH any yinin Landsat 2, Landsat 5, Landsat 7, Landsat 8 sxone
Sentinel-2 rapbIITBHIK TYCipigiMaepiHe cerMeHTanus xacanabl. ExiHmriaeH, apoip
3epTTENIHIN OTBIPFAH KBUIAAP YIIIH alJbIH-aJa ajbIHFaH HOTHXKEJepJl Tajjaan
OTBIPBIIL, OpOIp KEKE KOJTE CaHJay KYMBICTaphl )KacaJl Ibl.

CHexTpilik  IAFbIIBICY  HOTIDKECIHIE KeWOlp KeJieHKeNll aiWMakrap
MY3/IBIKTBIK-MOPEHAJIBIK KOJI PETiHAe KaTe Kiaccuukanusiianybl MyMKiH. Coi
cebenTi, qyphIc KiIaccupukanusiianOaraH Hemece aHbIKTanMaraHn keaepai Google
Earth-reri keckiHaepMeH OETTECTIpE OTBIPHIIN, CATBICTHIPY HOTHXKECIHJIE TY3ETYJIep
KYPrizuial.

Kapranmay skymbIcTapel JKacajdFaHHaH KEHiH, MY3IBIKTBIK-MOPEHAIIBIK
KOJJEpAiH Ka3ipri skarjailbl MEeH JamMy JUHAMUKAchlH Oarajiay MakcaTblHJa
MHBEHTApPU3ALMAHBL d3ipJiey YIIIH opOlp Keare arpuOyT peTiHae KeJecl
cumnartamanap Oepiiai:

> Inme AnatayblHBIH COJNTYCTIK OCTKEHiHIH OpTaJbIK OeriHaeri
MY3JIBIKTBIK-MOPEHANIBIK KOJIICPIHIH aTaybl HEMECe HOMIPI;

> Ine AunarayblHBIH CONTYCTIK OETKEWiHIH OpTaiblK OeiriHaeri
MY3IBIKTBIK-MOpPEHANBIK Kosaepidiy (X, Y) KoopauHaTaIbIK MOHAEPI;

> Ine AunatayblHBIH CONTYCTIK OETKEWiHIH OpTaiblK OeiriHaeri
MY3JIBIKTBIK-MOPEHANBIK KOJICPiHIH OMIKTIK Oenriiepi, M;

> Ine AnartayblHBIH COJTYCTIK O€TKEHWiHIH OpTaJblK O6JIriHaeri
MY3/IBIKTBIK-MOPEHANIBIK KOJIAEPiHiH ayaansl (A, M2):

A > 5000;

5000 < A >20000;

20000 < A.
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3epTrenin  OThIpFaH ayJaH VIIIH MY3IBbIKTBIK-MOPEHABIK KOJIIEpAiH
ayJlaHbIH JKOHE T.0. CUITaTTaMaJlapblH KAIIBIKTBIKTaH 30H/1ay MOJIIMETTEPIH KOJIIaHa
OTBIPBIIT JI9JT €cenTey MYMKiH emec. EcenTeynepai xyprizy OapbIchbiHIa KaHIal 1a
Oip KaTemKTep KTyl alKbIH. SIFHA, MY3IBIKTHIK-MOPEHAIBIK KOJIISPAiH TYCIpLIiMIe
OepinreH KepiHIiCTepl TYCIpUTIMAEPAIH KEHICTIKTI KECKIHAEY MYMKIHAIKTepiHe,
TYCIpUITE@H yaKbITTaFbl KONJEPIIH JKarmaiibiHa (OyIT, Tay >KOTaJapbIHBIH
KOJICHKeJIepl HeMece Kap >KaMbUIFBICHI) TOyeNAl OoNaThiH OpTYpil AEHrenzeri
Kareikrepai oepeni [82].

3epTrey ayJaHbl YIIH KaTENIKTEpAl MaKCUMalAbl a3aiTy MakKcaTbhIHAA
MY3/IBIKTBIK-MOPEHAJBIK KEIICH IET1 Kap >KOHE MY3 >KaMbUIFBICHIHBIH OapbIHINA a3
MeJIiepi OalKanaThlH MayChIM-TaMbl3 aMJIapbIHBIH FaPBIMITHIK TYCIpLIIMIEP1
naigananbUibl. My3IBIKTEIK-MOPEHANIBIK KOJJIEPAl aHBIKTAayAarbl KaTeNiKTepl
Oaranay yuriH XeHmoy MeH bykxaren ycoiaran ofici [83] konmanbuiasl. by omic
aylaHabl aHBIKTAYy OHE OJIIeyJeri Karemik ['aycc ynecTipiMi HeETri3iHIe, SFHU
KOPCETUIETIH NMUKceIaepAiH ~ 69% (16) Karenikrepre yibIpaiisl JereH 0oKaMra
Herizgenren [84]. ConbIMeH, ayJaHmapAblH KaTeliri Kkeieci ¢opMmyliajapMeH
ecenrreneni [85] (3,4):

Error (16) = (P / G) * 0,6872 x G2/ 2 (3)
E=Error (16)/A*100% 4)

MyHaarbl P — kapTara Tycipiired KeJiiH nepuMeTpi, G — TOp YAIIBIFBIHBIH OJIIIEMI,
E — MY3IBIKTHIK-MOpPEHANBIK KOJJIIH CaldbICThIpMaJIbl KaTemiri, A - My3IbIKTHIK-
MOPEHAJIBIK KOJIIH aydaHbl.

AHBIKTaJIFaH KaTeliKkTep mamMaMmeH 5% acmaybl KaKeT, OyJI KalllbIKThIKTaH
30HATAY SAICTEPl apKBUTBI MY3ABIKTAP/IbIH KOHTYPBIH OaFalaiTeIH 3epTTEyJIepPMEH
CaJIBICTBIPA OTBIPHII OeNTiIeHTeH KopceTkim [83].

3eprTey HoTIKemepi Herizinae 1978 xbin OoiibiHIIa xanmsl aygansl 79600
Mm% GonateiH 11 MY3JIBIKTBIK-MOpEHANBIK Kosaep, 1990 »xbu1 OOWbIHINA KAl
aynanel 71850 Mm% GomartelH 13 MY3JBIKTBIK-MOpPEHANBIK Komjaep, 1999 kb
OOMBIHIIA >Kanmbl aygaHsl 85450 M? GonarteiH 15 My3IBIKTBIK MOPEHAIBIK, KOJIIED,
2013 a1 OoMbIHIIA >Kammbl ayfgansl 159650 m? GomaTelH 15 My3IBIKTBIK
MopeHaNbIK Kouzep, 2021 b1 GolibiHIa sxannsl ayaansl 184400 m? GonateH 26
MY3/IBIKTHIK MOPCHAJIBIK KOJIJICP aHbIKTAII bl )KOHE KapTara Tycipinmai (4-kecre) (11-
CYypeT ).

Kecte — 4. Ynken Anmatsl s)kone Kitni AnmaTsl 3€H1 ananTapblHIaFbl MY3/IbIKTHIK-
MOPEHAJIBIK KOJAEPAIH 6CY KapKbIHABLUIbIFbI

Ocy Karemnixre
2
Aynanst (w7) KapKbIH/[bUIBIFbI p (%)
Kour 3eprrey Canebl
ayHanet Kanmsr
<5000 5000-20000 20000< ayTaHbI %
(m?)
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CaHbI M2 CaHBI M2 CaHbI M2
Ymeen 7 2 |s400 | 5 | 4760 . ) 53000 | 100 11
Anmatsl 0
1978 e 5280
1 4 1 1800 3 - - 26600 | 100 22
Anmatsl 0
Y nkeH 9 6 1750 3 3110 ) ) 48600 91 57
AJMaThl 0 0
1990 e 1860
1 4 2 4650 2 - - 23250 | 87 12.7
Anmatsl 0
YiikeH 10 g | 20401 4 00| 1 | %5 soa50 | 102 5.1
1999 AJMaThl 0 0
Kii 1140 2080
Aot 5 2 3800 | 2 0 1 0 36000 | 155 4.8
Y iken 1 6 1125 [, | 4420 | 6175 | 117900 | 237 36
2013 AJMaThl 0 0 0
Kiuri 1730 2245
Ao 4 1 2700 | 2 0 1 0 42450 | 118 9.1
Yomen 21 14 | 2640 5 5295 2 7655 | 155900 | 133 0.6
AJMaTel 0 0 0
2021 Kiui 2160
Ao 5 3 6900 | 2 0 - - 28500 | 67 3.5
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Cyper 11. Ynken xone Kimn Anmatsl e3eH ananrtapsl 6oibiHma 1978-2021 xok.
apaJbIFbIHIAFbI MY3IBIKTBIK-MOPEHAIBIK KOJIIEP/IiH 1aMy JHHAMUKACHI

Omnpiy immiage 07.29.1978 x. Tycipuired Landsat-2 FapeImthik TycipiaiMaepi
OoMbIHIIA aHBIKTATFaH >kanmbel aynansl 53000 M? GONaThIH 7 MY3/bIKTBIK-
MOpEHaNBIK KoJaep YJKeH AJIMaThl ©3¢H anaOblHiaa, sKalnbl ayaaHsl 26600 m2
6onatein 4 kenm Kimni Anmatel e3eH anmaObiHma opHanmackaH. CoOHBIMEH Kartap,
07.08.1990 x. xone 08.08.1999 x. Tycipinren Landsat-7 FapbIIThIK TycCipiaiMaepi
OolbIHIIA YJIKeH AJMAaThl 03¢H anaOblH/a Kambl ayaansl 48600 M2 GonaTeid 9 kom
xoHe 49450 m? Gonatein 10 ke, an Kimni AMaThl 03eH anabbIHAA 5Kalbl ayJaHb]
23250 m? Gonatein 4 ken xoHe 36000 M? GONAaThIH 5 MY3IBIKTBHIK-MOPEHAIIBIK,
keaaep aHbIkTamabl. An, 2013 skxeuiaslH 6 TambibiHAa Tycipinren Landsat-8
FapBIIITBIK CYpPETi apKbUIBI YJKEH AJMaThl ©3¢H alla0bIHIaFbl MY3JBIKTHIK-
MOpEHAJIBIK KOJIep IiH kannsl ayaansl 117200 m? neiiin sxone Kimn Anmatsl o3eH
anabeiana 42450 wm? neiiin eckeni Oenrimi Gongsl. ONapiablH Kaalmbl CaHbI
corikecinmre 11 sxoHe 4 60aFaHIbIFBI aHBIKTANBL. Sentinel-2 apkpiabr 2021 KbIIBIH
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24 mnnageciHae TYCIPUITeH FaphIITHIK CypeT OoibiHIIA YJKEeH AJMarbl ©3€H
anmaOblaga sxamnsl ayganbl 155900 m? Gomatern 21 xenm, Kimi AnmaTel e3eH
anabplHAa Kamnbl ayganbl 28500 M2 OonaThlH 5 My3IBIKTHIK-MOPEHABIK,
aHbIKTaIIB (122,0-cyper).
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Cyper 12. Ynken xone Kimmi AnMaTsl ©3eH ananTapblHAaFbl MY3/bIKTBIK-MOPEHAJBIK
kenaepaiH 1978-2021 xok. apanbIFbIHIAFbI JaMy JUHAMUKACHI

3epTTerin OThIPFaH ayMaKTarbl MY3IbIKTHIK-MOpeHabIK Keaep 1978, 1990,
1999 xox. 3300-3700 m OmikTik apanbiFbiHaa Tapaica, 2013 xbuter 3300-3800 M
apanbirbiaa, it 2021 xbuibl 3300-3900 M apanbiFbiHAA JAMBIFaH.

[ie AnaTaybIHBIH COJITYCTIK O€TKEH1HIH OpTaJIbIK O0iriHaer! YJIKeH AJIMaThI
xoHe Kimri AnmMaTtel ©3¢H allanTapblHIaFbl MY3BIKTBIK-MOPCHAJBIK KOJIIEPIiH
namybl 1978, 1990, 1999, 2013 xone 2021 »xwuimap apaneirbiHarsl KK3
MOJIIMETTEPI HEr131H1e y3aKMep3iM/Il 3aHIBUIBIKTApIbIH HOTWKECIH/IE
KaJIBINTaCaThIHBI OEMNT1Il OOJIBIT OTHIP. MY3ABIKTHIK-MOPEHAIBIK KOJIJEPIHIH CaHbI
MEH KOJIEMIHIH YJIFaloblH >kKahaHABIK KIMMATTHIH JKbUIBIHYbIHA OalJaHBICTHI
MY3IBIKTAPIbIH KEHIH IIETiHy MpOIeCiMeH TYCiHIIpyre Oomaabl. My3IbIKTHIK-
MOpEHAJBIK KOJIEepAiH 6Cyl MEH JAaMybl KIIMMATThIH ©3repyiMeH JKoHE ayMaKThIH
TomorpadusIIBIK XKaFaaiaapbIMeH ThIFbI3 OaimaHbICThI [67]. 3epTTey altMarbIHIaFbI
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METEOPOJIOTHSIIBIK ~ OaKbUIay MOJIMETTEpl KETKUTIKCI3 OOoJFaHABIKTaH, aya
TEMIIEPATyPaChIHBIH KOIDKBUIIBIK MomiMerTepl amblKk pecypcrarbl CRU TS
(Climatic Research Unit gridded Time Series) sxemnicineH anbsIHabL. by MamimeTTep
KEPTUTIKTI )KEePA1H KIMMAThIHBIH ©3TepYiH kKoHE OJapAblH MY3AbIKTHIK-MOPEHABIK
KOJJIEPiH KaJbIITacybl MEH JaMyblHAa ocepiH Oaraliay YUIIH KOJJIAHBUIIBI.
Hotmxecinge, 1978 xbuiman 2020 >xputFa JACHIHTI aya TeMIiepaTypachIHBIH
MOIMETTEPIH Tajaail OTHIPHIN, OHBIH 9pOip oH *bU1 caitbiH 0,3 °C-Ka keTepity
TEHJEHIUSACHIHBIH 0ap EeKEHIIr aHbIKTaIabl. TemmepaTypaHblH KOFapbLlaybl
MY3JIBIKTAp/IbIH IIETIHY1HIH >KoHe lne AmnatayblHIarbl MY3/BIKTHIK-MOPEHAIBIK
KOJIJIEP/IiH Maiia 00JIybIHBIH JKOHE OJIapJlaFkl Cy JICHTCHIICpIHIH KOTEP1Tyl oCepiHEH
3epTTENIN OTBIPFAaH ayMakKTa IIbIFy Terl TISUUaliibl Cell  TaCKbIHIAphI
KaJIBIIITACYBIHBIH HET13I1 KO3FayIIIbl KYIIi 00161 caHanaasl [86].

Hemek, Ynken >xone Kimi AnmMarel anantapblHIAFbl MY3JBIKTApMEH
KOPEKTEHETIH KOJIJIEp HET131HEH MY3/BIKTap/IblH IIET1Hy1HEe OallaHbICThI JaMUIbI
KOHE ©ece/ll JIeN KOPBITBIHIABI KacayFa 0ojaabl. 3epTTelNiN OTBIPFaH ayJdaHIarbl
MY3JIBIKTBIK-MOPEHANBIK KoJAepaiH 97%-bl MY3bIKTAPMEH KOPEKTEHE/ 11, OJIapablH
imriHae 13 ken My3AbIKTapMEH TiKelneld OailmaHblcThl, an 10 ke My3JbIKTapMeH
’aHama  OailmanbicTa.  TemmeparypaHblH  JKOFapbUlayblHAa  OailJIaHBICTBI
MY3IBIKTAPIBIH KAPKBIHBI MET1HY1 MY3/IbIK aFbIHIBIHBIH apTYbIHA BIKIAT €TE/I.

Fapeiuteik cyperrepal enuey HoTuxkeciHae 2021 K. algbIHFBI OH KbLI
OYpBIHFBI JKaFJlailMEH CaJIbICTBIPFaH/Ia MY3JBIKTBIK-MOPEHAJBIK KOJACP/IIH CaHbI
MEH ayaHbIHBIH apTy KapKbIHABLUIBIFBI JKOFAphI Jopexese OaiKanibl.

My3IBbIKTBHIK-MOPEHABIK KOJJIEPIHIH ayJlaHbIH eJIIIey Ke3iHjae OaiikairaH
oprama kKarenik 1990 x. 3eprrey HoTHKenepi yuniH 4%, 1999 x. ymin 3,2%, 2013
K. ymiH 2,6% sxone 2021 x. ymnu 3,3% kypaiinel. Kartenik mepumerpre
KOOCUTIITEH >KapThl TMHKCENBA1 KOJJIaHy apKbUIbl OaralaHFaH/ABIKTaH, KIIIl
MY3JIBIKTBIK-MOPEHANIBIK KOJJEp YIIH KaTediK >korapbl 00mabl. 1990 >KbUIFBI
3epTTey MONIMEeTTepi YIIiH maijgananbuiFrad  Landsat-5 — TycipimimaepiHiH
MUKCEIBJIIK KEHICTIKTIK KecKiHaemy MyMkinairt 30 m, 1999 x., 2013 x. ymiH
naiigananburad Landsat-7,8 TycipiniMaepiHiH MUKCENbAIK KEHICTIKTIK KECKIHAETY
MyMKiHair: 30 m, an 2021 KbUIFbl 3€pTTEY MOIIMETTEpPl YIUIH NaianaHbUIFaH
Sentinel-2 tycipiniMaepiHiH MUKCETBAIK KEHICTIKTIK KecKiHaemy MyMKinairi 10 m
KYypaabl.

3eprrey HOTHXKeCiHAE, [nme AsaTayblHBIH COJTYCTIK OETKEHiHIH OpTajbIK
OemiriHAer] MY3AbIKTHIK-MOPEHAIBIK KOJIACPAIH CaHbl apThill, MOPPOMETPUSIIBIK
cUnaTTaMalapbiHbIH, COHBIH IITHAC ayJaHbl MEH KOJEMIHIH YJIFalobl OailKasibl,
OYJT MY3JIBIKTBIK-MOPEHAIIBIK KOJIJIEPIIH aKTapblUly KayINTUIITIHIH OaChIMIBIKKA He
KpuTepuiliepiniH Oipi Oonbin TaOwbuianel. KemaepniH caHbl MEH ayJaHBIHBIH
KApKbIHIBI ocyl YIkeH Anmarel o3eH amabbiHa ToH. An, Kimi AnmMartel e3eH
anaObIHIA KeJaep caHbl OOWBIHINA TYPAaKTBUIBIK OPBIH ajica, ayJlaHbl OOWBIHIIA
apTHIM KaTKAHIBIFBIH KOPyTe OOaIbl.
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KOPBITBIH/IbI

JluccepTanMsuibIK  KYMBICTBIH ~ YIIIHIINI TapayblHAa [ne AmnaTaybIHBIH
COJITYCTIK O€TKeHiHIH OopTaiblK OemiriHaeri YJkeH Anmatel xkoHe Kimn AmmMatbl
©3€H ajanTapblHAa OpHAJTaCKaH MY3JBIKTHIK-MOPEHANIBIK KOJIAEP/IIH >Kah-KyHi,
MOP(POMETPHUSIIBIK CHUTIaTTaMaliapbl, KoJ Ka3aHITYHKBIPHI MEH JKara JTUHAMUKACHI,
MY3/IBIKTBIK-MOPEHAIBIK KOJJEP/IIH Ka31pTi KaFIalbl )KoHE OJap/IblH JUHAMUKACHI
1970 xpuigan Oactanm 2021 geifiHri >KpUigap apaiblFblH KaMTHTBHIH (DOHATHIK,
BEJIOMCTBOJIBIK, MYPaFaTThIK MaJTiMeTTepi, «Kascennenkopray» MM-HiH KyxkaTTay
MOJIIMETTEP1 JKOHE /1€ KAIIBIKTBIKTaH 30HATAY MOJIIMETTEpl HETi31HAE 3epPTTEII.
ConbIMEH KaTap, 3epTTey OaphICHIHIA OPTYPJi aKMapaTThIK PEeCypcTap, COHBIH
INHAEe  KapTorpausuiblK  MONIMETTEp,  CTAlMOHAPNBIK,  AKCHEAHIIHMSIIBIK
3epTTeyJIepAIH HOTIKENIepl oHAenIl. My3AbIKTBIK-MOPEHAIBIK KOJAEP/IIH Ka3ipri
JKargaibl MEH KEHICTIKTIK-yaKbITTBIK ©3repiciH Oarajay YIIH HETI3r1 MOJiMeT
Ke3lIepl pETiHAEC KEHICTIKTIK KEeCKIHAENy MYMKIHJIr >KOFapbl »KOHE opTalla
FAPBIIITHIK TYCIPUTIMIEP MEH MY3JBIKTHIK-MOPEHAJBIK KOJIEP/IIH Ky KaTTamachl
nangajladbUIIbL.

MYy3IBIKTHIK-MOPEHATBIK KOIACPIIH MOP(POMETPUSIIBIK CUIIaTTaMajlapblH,
Ka3aHIIYHKBIPBIHBIH ©3reicl MEH XaFa JWHAMHUKACBIH, MY3JIBIKTHIK-MOPEHATBIK
KOJICPiH Ka3ipri *Kar1aiibl MCH TaMy TMHAMHUKACKIH 3€PTTEYy ©3€H allalTapbIHIaFbl
MOTEHIUAJIBI KAYINTUTIKTI Oaranay YIIiH >KOHE TIISIHUAIAbl CeJl TaCKbIHAAPhIHBIH
aNbIH aly YIIH MaHb3Abl 00Jbill TaObuUIaabl. COHBIMEH KaTap, OJapblH MHaija
00JTyBbl MEH OZIaH 9p1 JaMYybIHBIH HET13T1 MapTTaphl O0JIbIN TaOBLIATHIH KIUMATThIH
e3repyl, MY3IBIKTHIK-MOPEHAJBIK KEIIEHHIH JKal-Kyil, Kejjaepre Keiin KYSTbIH
aFBIHCYJIAPBIH THAPOJIOTHSIIBIK PEKUMIH Oarasiay MaHbI3AbLIBIFBI AMKBIH /T

KopsIThiHbIIAN Kele, MY3IBIKTHIK-MOPEHANBIK KOJJIEPAIH KaJIbIITACYHhI,
OJIapJbIH JaMy JUHAMHUKAChl KOHE KAPKbIHABUIBIFBI MY3IBIKTapAbIH KEHiH
IIET1HYIMEH, SFHU KJIMMATTHIH ©3TepyIMEH TiKeseh OaiJIaHBICThl CKEHIIT alKbIH
oonbim  oTeip. Con cebenti, MY3ABIKTHIK-MOPEHANBIK KOJJIEPAIH KaJbIITacy
MIapTTaphlH TYOETEWsl 3epTTey, KayinTi 3K30TeHIIK MPOIECTePiH aJabIH-aTy
MOceJIeNIepiH ISy e aca MaHbI3/Ibl POJITE He.
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4 IJIE AJTATAYBIHBIH OPTAJIBIK BOJIIT'THAET'T MOPEHAJIBIK
KOJIIEPAIH MYMKIH BOJIATBIH AKTAPBLI1Y KAYHITUIITTH
BATAJIAY

4.1 Ine AnaTayblHbIH OPTAJBIK O06JiriHaeri My3IbIKThIK-MOPEHAJIBIK
KOJIIePAiH aKTapbLI1y KayinTijiirine acep eryui ¢pakropJap

4.1.1 Ine AnaTtaybIHbIH OPTAJBIK O6JIriHIeri My3IbIKTHIK-MOPEHAJIBIK
KOJIePiH AaKTaAPbLIYy KAayinTUIIriHe dcep eTyuli KIUMATTBHIK (pakTopJiap

Kinumar — amartel cunmaTka He KemnTeTeH TaOufu KYOBUIBICTapIbl
alKpIHIay1IBI 0acThl pakTop. KimMMaTThIH armaTThl KYOBUIBICTApFa 9CEPIH HET131HEH,
METEOPOJIOTUSIIBIK ~ JJIEMEHTTEPAIH ~ e3repyiMeH  OailllaHbICThIpyFa  OoJafpbl.
KnuMatTeiy e3repy >kKarJalblHAA cell OEJICeHIUIIrH OopKay YIIIH KIMMATTBIK
(dakTopyiaplIbIH peNiH aHBIKTay oTe MaHbiAbl [87]. KimMmaTTeiH e3repyi koHe
MY3JBIKTApAbIH KElH merinyl Ine AnaTtayblHbIH OWIK Tayibl aiiMakTapblHIA
MY3IBIKTBIK-MOPEHANBIK KOJACPAIH JaMyblHA, CAHBIHBIH apTyblHA JKOHE JIe
OJIapJIbIH aKTapbLUTy KayiNTUIINHIH *)oFapbuiaybiHa bikai eTTi [80]. 1930-2017 xox.
apanbpIFbIHA 3€pTTEy aWMarblHAAFbl OPTYPJI METEOCTaHIUsUIapAaH ajbIHFaH
MOJIIMETTEp OOMBIHINA, JKa3Fbl Ke3eHer1 aya Temmepatypacsl 0,10-0,26 °C/10 xbut
KapKbIH/BUIBIFBIMEH ©CKeHiri anbikTanran [88]. byn mpomecc Ine AnatayblHbIH
MY3JIBIKTap CHUIATBIHBIH ©3repyine ocepin turizai [89]. Con cebenri, aitMaKTarsl
MY3/IBIKTApIbIH KeH1H MIET1HY MPOIIECIHIH OCJICEH 11 OPBIH aJIybl MAyCBHIMIIBIK HKOHE
KBUIIBIK aya TeMIepaTypachIHbIH ecyiMeH Tycinaipineai [90].

[iie AnmataybIHBIH COJTYCTIK OCTKEHIHIH OpTaJbIK OeJiriHjae makga OojraH
MOPEHAJIBIK KOJJIEP/IIH JaMybIHA, OJIAPJIbIH aKTapbhlUTy KayiNTUIITIHIH TybIHIaybIHA
ailMaKTarbl  KJIMMATTBIK JKOHE  IUIAIMOJNOTHSUIBIK  (paKkTopiapMeH  KaTap,
reoMOp(OJIOTHSUIBIK IAPTTAP Aa bIKIAJIBIH TUT13€/1.

['msimuanapl-HUBaIbABl  aiMaKTa OpHaJacKaH MOPEHAIBIK  KOJJIEepIiH
aKTapbUTYbIHA 9CEp €Ty (pakTopapasl 3epTrey xymbictapsl [1], [91], 1951, 1956
xpu1aaps! Kimi AnMatel e3eHi anaOblHAa KYpIil ©TKEH anaTThl cel TACKbIHAPbIHAH
KeiH OpblH ayia Oactanpl. 3epTTeyiep HOTHXKECIHAE OuiK Taylbl aiMakTa
OpHaJaCKaH MOPEHAJbIK KOJAEpiH JaMyblHA, aKTapbLIy KAYINTUIIrIHE aiMaKTaFbl
THAPOMETEOPOJIOTHSUIBIK, KIUMATTHIK, TeoMOPGOJIOTHUIBIK —(akTopiap acep
eretinairi anbikTanasl [92]. CoHbIMEH Katap, 1971 OChl Ke3eH e line AnaTaybIHbIH
MY3/IBIKTBIK-MOPEHAJIBIK ~ KEIICHTe EepeKIlie Haszap ayaapbuia OacTambl, ararl
alTKaHa, TOTCHIMAIIBI aKTAPhLTy KayinTUTIr 0ap KeJaepiiH a’poTycipuiimMaepi
Kyprizuie oTeiphin, Kinm AnMaTbl ©3€HIHIH JKOFapFbl arbIChIHAA |VHBIKCY
MY3/IBIKTAPBIHBIH MOPEHAIBIK KEIIEHIHIE MOPEHABIK KOJAEPl Kyiem Oakbuiay
*yMbicTapbl 6actannsl [36]. EH ipi kenaepae acnanTbiK TeoAe3HsUIbIK 3ePTTEYIIep
xkyprizine Oacranpl. ConbiMeH Katap, 1973 x «Kazbaccennenkoprayy MM
KYPBUIBIT, aca MOTEHIUAJBI KayilTi MY3bIKTHIK-MOPEHAIBIK KoJaepae Oakpliay
OekerTepi YHbIMAACTHIPBUIIBI [14]. My3IbIKTBIK-MOPEHAJBIK KEIICHTe KYPTi3UIreH
OKCIICANIMSIIBIK, MAapIIPYTTHIK 3€pTTEyJiep MEH MAayChIMABIK OakpLIayap
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HOTIDKECIHAC KOJACPAIH >KOHE MOpPEHAIBIK KelleHAepAiH MOphOMETpHUsCHI,
TUAPOMETEOPOJIOTHSIIBIK JKOHE TEOMOP(OJIOTHUSIIBIK JKaFJaibl Typalbl HAKThI
MOJIIMETTEp asibiHa O6acTabl.

Ine AnaTaybIHBIH CONTYCTIK OETKEHIHIH OpTalbIK OeMiriHIeri Kejuep
CaHBIHBIH ©OCYyl XKOHE JIaMybl, 3€PTTEIIHIN OTBHIPFAaH ayJaHJaFrbl TISAIHAIILI CEJl
TAaCKbIHAAPBIHBIH O€NCeHAUNriH apTThipa TycTi. Meney A.P. aHTOJOTrHsCHI
ooripiama [3] 1950-2021 sokx. apanbiFbiHaa YJkeH ckoHe Kimn AyMartel e3¢H
anantapeigaa 37 TIANHAIIB CeNl TACKBIHAAPHI Kypinl oTKeH. OChl amarThl cem
TAaCKbIHJAPBIHBIH, KENTIPreH OJEYMETTIK KOHE JKOHOMMKAJIBIK IIBIFBIHIAPHI
MOPEHAJIBIK KOJAEPAIH aKTapbUly KaylnTUIIriHe ocep eTeTiH daKkTopapasl Oaranay
KKETTUTIT1H KOPCETTI.

BomkanFraH KITUMATTBIH KbUIBIHYBI [11€ AnaTaybIHBIH COJITYCTIK O€TKEHIHIeT1
cesl OeJICeHIUTITIHE (OPEKETTUIIrHE) alTapibIKTall ocepiH THUTri3yl MyMKiH. Aya
TeMIiepaTypachbiHbiH 2°C JKOFapbUTAYBIHBIH HOTHKECIHE KIUMATTBIK Kap CHI3BIFBI
300-350 m xetepineni. by o3 ke3erinae Kap My3IbIKTApbIHBIH TOJBIKTAN IEpIIiK
KOUBLTYbIHA, COHJAN-aK KapJiblK KeJJEep/iH Maiiga OoNyblHA >Kargal >Kacau[ibl.
AHFapIbIK MY3ABIKTAPABIH KeJIeMl aWTapibIKTaih KeMII, MY3JbIK Kylenepi
BIIBIpaabl. My30acy aylaHbIHBIH KEMyiHE KapamacTaH, Cell KYOBUIBICTApBIHBIH
KaJIBIIITACy BIKTUMAIIBIFBI MEH MacmTaObl aptansl [93]. Inme AmnaTaybIHBIH
COJITYCTIK OETKEWIHIH OPTAJIbIK O6JITIHIAErT MOPEHAIbIK KOJIAEPAIH aKTapbLIybl
KyaTThl JKOHE anatThl TISLIUAIABl CeJl TACKBIHBIHBIH KAJBINTACYbIHA aJbII KeNyl
MYMKiH [2].

['maumanael cen TaCKbIHIAPBIHBIH KaJIbITACYbIHA BIKIAT €TETIH KIUMATTHIK
(bakTopIapbIH EPEKIICTIKTEPIHE — TAY KBIHBICTAPBIHBIH (DU3UKAIIBIK YT1TY1HE dcep
€TEeTIH aya TeMIIEPaTyPaChIHBIH TOYJIIKTIK aybITKYJIaphl, CEJl KaylNTi Ke3eHIET1 Y3aK
YaKbITTBIK MEp3IMJIe aya TeMIIepaTypachiHbIH OH TaHOaja KepiHic Oepyl, HocepIl
JKaybIH-IIANIBIHHBIH XKayybl xkatansl [4]. byn epexmenikrep Ine AnarayeiHna aa
OeJICeH TI OPBIH aJIBI, MY3BIKTAp MacCaChIHBIH KeMyiHe bIKai eryae [94].

buik Taynel aiiMakTarel KIUMATTBHIK (DakTopiiap MOPEHAIBIK KOJIEPIiH
aKTapbUTYbIHA OpTYpJi OarbiTTa ocep eryi MyMmkiH [3]. BipiHmmigeH, »orapsl aya
TEMIIepaTypachl  MY3IBIKTBIK  aFBIHABIHBIH ~ YJIFAlOBl MEH  TEPMOKAPCTTHI
MPOIIECCTEPAIH JaMyblHA BIKNAI eTel. EKIHIIIIeH, MY3IbIKTapblH (PU3HKAIBIK
NILITHIHIH ©3repyiHe, SFHU oJIapAblH AedopMallisUIaHybIHA OKEeIl.

MopeHaIbIK KeIep/IiH aKTapbuly KayINTUIIrHe KIMMATTHIK (hakTopiaapablH
ocep eTyiH Oaranay YIIiH, 3epTTey ayJaHbIHAAFbl KYPIl OTKEH TISIUAIAbl Cell
TaCKBIHJAPBIHBIH METCOPOJIOTHSUIBIK CHUTIaTTaMaliapbl KapacTeipbuiabsl. 1950-2021
XK. apanbirbiHaa [ne AnataybIHBIH CONTYCTIK OETKEHIHIH OpTabIK OeiriHmae
OpHaJIacKaH YJKeH AnMatel e3¢H anadbiHaa 27, Kimi Anvarte! e3eH anaobsHma 10
TIIAIAAIIB CeNT TaCKbIHAAphl Kypin oTKeH. COHbIMEH KaTrap, MOHHTOPHHITIK
MOJIIMETTEP/Il  Tajjay HOTHXKECI 3epTTey ayJdaHbIHIAFbl TIALHUAIABl  Cell
TaCKBIHAPBIHBIH MayChIM-KBIPKYHEK ailapbIH/Ia KabINTACATHIHIBIFEIH KOPCETTI.

3epTTey ayJdaHbIHAAFBI TIISIUAIABI CEM TaCKBIHIAPBIHBIH KAJIBINITACYBl aya
TeMIepaTypachbiHbIH OH TaHOa/1a KOpiHiC 0epy Y3aKThUIBIFBIMEH ThIFbI3 OalIaHBICTHI
[4]. Con cebOenti, Mpirxbuikel MC  anbiHFaH MojiMeTTep OOMbIHIIA aya
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TeMIepaTypachbiHbIH OH TaHOaJa KOpiHIC Oepy Y3aKThUIBIFbIHA TaJJIay *KacCaJibl.
Hormxkecinne, aya TeMmieparypachblHbIH OH TaHOaga KepiHiC Oepy Y3aKThIFbI
MayChIM, HIUIIE, TaMbl3, KBIPKYHEK albIHBIH OIpiHINI JeKaJachlHa JACHiIH CO3bUIBIIMI,
oprama MaHi 106 kyHi Kypazas (13-cyper).

140

120

100

80

OH aya TeMIepaTypachIHbIH Y3aKThIFbI,
KYHJICp CaHBI
(o]
o

1950
1952
1954
1956
1958
1960
1962
1964
1966
1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992

e duration mean

Cypet 13. Mpixbuiksl MC OOMBIHIIIA 3€PTTEIII OTHIPFaH ayMaK TeMIIEPaTypaChIHBIH OH
TaHOaa KepiHic 6epy Y3aKThIFb

['maumanasl cen TaCKbIHAAPHI JKYPIN OTKEH yaKbITKa JEHIHT1 OH KYHIIIK aya
TEMITepaTyPAChIHBIH JKUBIHTHIK MOHI CEJI TACKBIHHBIH KAJIBITITACY BIKTUMAJIBIFBIMEH
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Cyper 14. Ynken Anmatsl (a) xonHe Kinri Anmatel (9) ©3¢H allanTapbIHAaFbl TIISIIHAT B
CeJI TAaCKbIHBI KaJbINITaCKaH yaKbITKA AeiinTi 10 KyHAIK aya TeMIepaTypachIHbIH Cell
TaCKBIHBIHBIHBIH KAJIBINTACy BIKTUMAIIIBIFBIMEH OaislaHbIC Tpaduri

baiinanwic rpaduria tangay HOTHIXKECI OH KYHJIK aya TeMmIlepaTypachIHBIH
cymmacel  110°C-taH  ackaH MOHIHJE Ce€I  TacKbIHBIHBIH  KaJIBIITACy
BIKTUMAIABUIBIFEI  93-99%-161  KypaFaHIBIFBIH ~ KOpCeTTi. [ sumanasl  cen
TaCKbIHAAPHl OPBIH ajJFaH MOPEHAJBIK KOJJIEPJIH aKTapbuly KayilnTUIIriHe
KJIIMMATTBIK (DAKTOPJIap IbIH ocepiH Oaranay YIIiH, 3epTTey ayJaHbIHa OpHAJIaCKaH
MBIHXKBUIKBI %KoHE YkeH AnMatsl kel MC MaMbIp-KbIpKYHEK aiflapbIHAaFbl aya
TeMIepaTypachlHbIH MOHJIEPI a1 IaHbLIbI.

MaychIM-TaMbI3 ailylapbl YIIIH allbIHFaH OpTalla aya TeMIlepaTypachIHbIH
MOHJIEPIHIH ecy TemmiH Oaranay MakcaTblHAa opOip 10-KBIIABIK >KBUDKBIMAJIBI
opTatagapsl KapacteipsuUiasl (15-cyper).
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y =0.02x + 7.01
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Opraria aya temnepatypacsl, °C

6.0 1

50 +-r—1/——/—7"T7"7""" """ T TrTrTTrTTTr T T T T T T T

Cyper 15. 1970-2021 k. apanbirbiHAarbl MBIHXBUIKEI MC OOMBIHIIIA MayCHIM-TaMBbI3
allTapbIHBIH OpTallia aya TeMIepaTypachlHbIH rpaduri
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1970-2021 k. apanbIFblHIa MAayChIM-TaMbI3 ailyiapbl OOMBIHIIIA OpTallla aya
TEMIIEPaTypaChIHbIH ©3repy rpaduri OoibIHIIA TericTedareH KUCHIK 10 KbUIABIK
KBUDKBIMAJBI OpTalia ecenmneH anbiHAbl. CBI3BIKTHIK TPEHJTIH CTATUCTHKAIBIK
MaHBBABUIBIFEL  82% Kypaabl. Aya TemmepaTypa KOPCETKIIITEepiH Taiaay
HOTIIKECIHIE, 9pOip OH »kbuima aya TemmeparypacbiHblH 0,2°C eckeHi Oenriii
00 /1B

ConbIMEH KaTap, 3epTTey aylaHbl OOMBIHIIA KaybIH-IIAIIBIH PEKUMIHIH
©3repy KapKbIHABUIBIFBIH TaJIay MaKCaThIHIA MayChIM-TaMbI3 ailapbeinaarsl 1970-
2021 K. apaibIFbIHIAFBI JKaYbIH-IIAIIBIHHBIH JKABIHTBIK MOJIIIEepi 3epTTEIN/Ii.
Tangay HoTHXesepi 3epTTey aylaHbIHIAFbl >KaybIH-IIAIIBIH MOHJIEPI OOHBIHIIA
TEHJICHIIUS KepceTkeH koK (16-cyper).
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Cyper 16. 1970-2021 >xx. apanbirbiaaarsl MbIHXbUTKEI MC OOHBIHIIIA MayCBIM-TaMbI3
alllapbIHBIH JKUBIHTHIK YKaybIH-IIAIIBIHHBIH MeJILIepiHiH rpaduri

4.1.2 Ine AnaTtaybIHbIH OPTAJIBIK 06JIiriHAeri My3abIKTBIK-MOPEHAJBIK
KOJIIePAiH AKTAPbLIY KayINTUIiriHe dcep eTyuli ;KaMbLIFbI 0eTTIK (paKTopaap

Taburu >xoHE aHTPOTIOTCH/IIK dcepiiepre 0alIaHbICThI KIMMATTBIH FajaaM/IbIK
KbUTbIHYBl OpTanblK A3usnarbl, COHBIH imriHAe Kas3aKCTaHHBIH NIBIFBIC JKOHE
OHTYCTIK-TIIBIFBICBIH/IAFBl OWIK TayJIbl KOHE TayalJbl MY3JBIKTHIK >KyHenepiHse
e3repictep Tyrbi3yaa [95]. Byn e3repictepain ocepiHeH MY3AbIKTap ayaaHbIH Ja,
MacCachlH J1a )oranTkansl Oenrim [96]. B. Aiizen sepTreynepi Ooitbinima [97] 1970-
2011 k. apanwireiana Conryctik Tsaub-1lans my3asiktapst 14,3% azaitran. OHbl
3epTTey ayJaHbIHAAFbl *Ka3fbl aya TemrneparypacbiHbiH 0,44°C-ka keTepiiin, ai
KBULIBIK JKOHE MayChIMABIK >kayblH-mambiH 3000 M-IeH >KoFapbl OWIKTIKKE
azatobiMeH TyciHgipeni [97]. An, Bunecos E.H. 3eprreynepi Ooiibama [98] 1955-
2004 xok. apanwirbigga Contyctik Tsanb-1lans my3asikTapsl aynanbiabiy 40,8%
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KOFaJIbINl, OJIApJbIH OpTalia KeHiH MIeTiHy >KbULIaMJIbIFbl mamMamed 3,0
KM%/ %bUIbIHA Kyparad. M.B. CeBepckuii My3IbIKTapIbIH KEHiH MIETIHY TPOLECIHIH
eH Koraprbl KapKbeIHbI 1973-1991 xox. xone 2005-2015 xok. apaiblKTapblHa TOH
JKOHE OCBI apaJIbIK MY3/IbIK O€TiHiH opTa ecenmieH 0,38 M/KbUIbIHA a3af0bIHA BIKITA
CTKEH.

Iite AnmaTaybIHBIH COJTYCTIK OCTKEHIHAETI MY3IBIKTap Typajbl €H aJIFaIlIKbI
ceimai Mmomimertep 1940 k. opraceiHan Oactanm  H.H. IlambroBThiH
seprreynepinae [99] kepcerime Oactamel. On Iime AnataybIHBIH —COJITYCTIK
OeTkelinge skanmsl ayaansl 297 km? Gonateid 194 Mmys3asik 6ap aen Mamimaesi. A,
Ine AnartayblHBIH COATYCTIK O€TKEHIHAETT MY3IBIKTAp KYHMECIHIH >Kal-KyWiH
OakpLIayIbIH «OacTankel HYkTeci» petinge 1955 xbur ecenteneni [100]. Ochr
Ke3eHJE 3epTTey ayJaHbIHJa Tay >KOTaJapbIHbIH OYKiJI MaKpOEHICTITH KaMTHUTBIH
a’podoToTYCIpUTIMAEP alFall peT Kyprizuie 6actaasl. AdpodorotycipuiimM (ADT)
HOTWKeENepl alFalikel per lie AnarayblHBIH CONTYCTIK OETKEWiHIE OpHalacKaH
MY3IBIKTapIblH ~ KaTajorblH >koHe 1:100 000 wMacmirabrarsl  KapTajgapbiH
naWbiHgayra Heriz Oonael. Katanorray HoTwkeciHze YJIKeH AJMaThl ©3€HI
anaObIHJIaFbl MY3ABIKTApABbIH ayaaHbl 33,9 kMm%, an Kimi AaMatsl e3¢Hi amalsl
ooibiHma — 9,3 kM2 kypansl [101]. Conpaii-ak 1979 x. sxome 1990 x. ADT
MOJIIMETTEP] HEri31HJE 3€pTTEy ayJlaHbl YIIIH E€KIHIIl OHE YIIIHIII KaTajaorrap
Kypacteipeuiael. Kartanmorray werizigge 1:25 000 macmtaOTarbl MY3ABIKTApAbIH
KAHAPTBUIFAH KAPTachl KAcCalblll, ayJaHAapAbl aHbIKTayAbH gonairi 0,01 kw2
Kypazpl, an ojapasl ejmeynaeri karemik 2-3%-maH ackaH koK [95]. 3eprrey
HoTIKENepl YIIKeH AIIMaThl 03€Hi anabbl OOMBIHIIA MY3IBIKTApAbIH 25,25 KM? KOHE
21,94 xm?, an Kimi Anmatel e3eHi anmabwl OoiibiHma 8,12 kM2 xoHe 6,34 KM?
azaitranpin kepcerti [101]. 3eprrey aymaHbl VINH MY3IbIKTapIbIH TOPTIHIII
karanorsl 2008 xbutel Ikonos, ALOS, IRS xone Landsat FapblIThIK CypeTTepiH
nemudpiiey Heri31HIe KY3€ere achbIpbUIbl. 3epTTEY HOTHXKENEp1 1pi MY3ABIKTapIbIH
KIIITIPIM MY3IBIKTapFa bIABIpAIl xoHe OeliKTepre 06IIHIeHIITH, SFHU MY3/bIKTap
canbIHbIH 307-men 383-ke NeiiH yJIFaiiFaHblH KepceTTi. AJl ayJaHbl OOWBIHINA,
YikeH Anmatsl e3eHi ana0bl — 18,08 km?, Kimi AnmMarsl e3eHi anabbl 5,62 kw2
Kypazs [101].

1955-2008 k. apansiFeiHAa Y IKeH xkoHe Kimmi AnMatel ©3¢H ananTapbiHaa
MY3IBIKTAD JKailbl ayJaHbiHbIH 15,8 kM2 (46,7%) xome 3,7 xm? (39,6%)
YKOFANITKAHbI OeNTiii OOl 3epTTey HOTHXKesepl OOMBbIHINA MY3IBIKTApAbIH €H
KApKBIH/BI ©3TepICKe YIIbIpaFaH ayMarbl peTiHAe YJKEH AJMaThl ©3¢H analbl
Oaiikanapl. ConpiMeH Katap, 1955-2008 k. apanbirpinaa [ne Anmataybl COATYCTIK
OCTKEHiHIH MY3JBIKTaphl KeJIeMiHIH 49,5% »KOFalTHIIN, OJIAPJLIH >KbLIIaMIBIFbI
xbutbiHA 0,93% Kypanbl.

KapacTeIpblibill OTBIpFaH ayMaKTaFbl METEOPOJIOTHSUIBIK OaKbLIayIap/IbIH
Herizigge 2015 k. eH KoFapfbl aya TeMIlepaTypachl OalKaJlFaH >KbLJI PETIHJIE
Tipkenai. AnmaThl Kajachkl OOWBIHINIA opTaia aiyblk Temreparypa 27,2°C, eH
»koraprbichl 37,1°C kypaca, 3800 M OMIKTIKTET1 IIUIJICHIH OpTallla TeMIlepaTypachl
5°C, en xorapreicel 15°C Oonapl [95]. Ocwiran opait, 2015 KbUIIBIH 3€pTTEY
HOTHKENEpi 3epTTey aylaHbIHAAFbl MY3IbIKTAp caHbl 318-re AeiiH KbICKapFaHbIH
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kepcerTi. 2015 xbutbl e AnaTaybIHBIH CONTYCTIK OCTKEHUIHAETT MY3ABIKTapIblH
JKaIIbl ayfaHsl 162,5 KM%, il onapablH KejxeMi mamameH 5,2 km° Kypaas [101].

An, MBIHXBITKBI OekeTi OOWBIHIIIA COHFBI OHXKBUIIBIKTA €H >KOFapFhl aya
temneparypachl 2022 x. minae aisiaaa (15,4°C) tipkenin, nriiae aifbIHbIH OpTalia
aya temnepatypacsl 9,6 °C Kypapbl.

Ocpinaitima, 1955 x#ok. Oactam My3ABIKTap ayAaHbIHBIH KEWIH IIeTiHy
KbUTIAMIBIFRI KbUTbIHA 0,76% Kypaca, 1990 >xok. 6acTanm OHBIH KbUIIAMIBIFBI
1,13% oxerrti. Inme AmnarayblHAarbl MY3JBIKTapJIbIH KEWiH IIETIHYl OJIapJIbIH
aCTBIHJIAFbl JKaC MOPEHAJIBIK IIOT1HIIIEP/IIH Kep OeTiHJe KOpIHYIHE ajbil KeJil.
byn oxarmaii  kac  MOpEHanapiAblH ~ KPUOTEHAIK JKOHE  MOCTKPHUOTCHIK
IPOIICCCTEPiHIH OaFbITTBUIBIFBIH alTapibikTail e3repTti [98]. MysabIKTapabiH
KEHiH MIET1HyIMEH KaTap OpPbIH aIaThlH MOHT1 TOHJIbI MOPEHAIAPIbIH KapThUIal epy
MPOoILIeCi, 9JETTE KPUOTEHIIK >KbUDKbIMATAP/IGIH IOTYl HOTHUXKECIHAE epireH Kap,
MY3 CyJIapbIMEH TOJITBIPBUIFAH Ka3aHITYHKBIpIapAbIH Naiina 0omybiHa okeneni [98].
Ocpinaiimia, »aHa MOpEHAIAPAbIH TY3UTyl OMiK Taysbl allMaKTapIarsbl My3/IbIKTHIK-
MOPEHAIIBIK KOJIACP/IIH Makaa 00ybIHA, OJIAPABIH OCyiHE, TaMybIHA JKaFaai xKacarm
OTBIP.

CoHFBI  XKBUIIAPAAFBl  MY3IBIKTAp  JACTPANAIUSCHIHBIH ~ MY3IBIKTHIK-
MOpEHAJIBIK KOJIIepre ocepiH Tamay MakcaTeiHga Landsat-9 kepcepirinig
10.08.2023  (LCO09_L1TP_149030 20230810 20230810 02_T1)  Tycipinrexn
FapbIITHIK cypeTi aemudprenai. ConbiMeH Katap, YJkeH Amnmathl xkone Kimii
AnMaTel ©3€H1 ajanTapblHAAFbl MY3JABIKTApJbIH KEHiH IIeriHy JUHAMUKACHIH
OakpLIay MaKCaThIHA nenmudpiieHreH CypeT 07.08.1990
(LTO5_L2SP_149030_19900807_20200915 02 T1) TYCIpUIreH Landsat-5
FapBIIITHIK CYpPETIMEH CalbICTRIPbULIBI (17-cyperT).
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Cypert 17. 1990 x. sxone 2023 k. ymriH YiakeH Anmatsl xxoHe Kimni AnMatsl e3eH1
aanTapblHAAFbl MY3IBIKTapIbIH OPHATACYBI

3eprrey Hotmxkenepi 2023 kbt 60bIHIITA Y IKEH AJIMaThI ©3€H]1 AJTa0bIH/IaFbI
My3IBIKTApABIH ayfaansl — 13,1 km?, Kimi Anmatel o3eni anabeiga — 4,2 km?
Kypaapl. MY3ABIKTapablH KEHiH IeTiHy KapKBIHABUIBIFEI 1990  kplmMeH
canbicTeipranga 1,1% >xone 1,0%, 3epTrey ayaaHbIHAAFBl MY3JBIKTapAbIH KEWiH
HIeTiHy KapKeIHABLIBIFRI 1955 sxbutmMen [101] campicteipranma 0,9% sxone 0,8%
kepceTTi (18-cyper).
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Cyper 18. 1990-2023 >xK. amapbUIBIFBIHAAFEI Y TKeH AMathl sxoHe Kimri AMaTer e3eHi
ananTapblHAAFbl MY3BIKTApIbIH JaMy JHHAMHKACHI

Ine AnataybiHblH opTanblK OemiriHmeri YnkeH »xoHe Kimri AnMartbl e3eH
alanTapblHAaFbl MY3JbIKTap mekapacsl 1990 x. OolbIHIIA KYJTiH TYCIIeH Oepisce,
2023 >x. OoWBbIHIIA MY3IBIKTAPJbIH IIeKapaiapbl KbI3bUI TYCIHEH KOPCETUIII.
My3apIKTap ayJaHbIHBIH ©3repiciH Oaranay yuriH Landsat skepcepiriHiH FapbIIITHIK
CypeTTepiH Maianany *akchbl HOTHXKeep Oep/ii )KOHE eCeNTeNIreH KaTeliK MoHi 2-
4% apanbIfblH Kypaabl. My3abIKTapblH KEWIH MIETIHYyl MY3ABIKTBIK-MOPEHAJbIK
KeJIJIep/IiH jKaHaJaH naiiia 0oyblHa, JaMybIHa, OJIAp]IbIH €PIreH CyMEH TOJIbICYbIHA
XKargal jkacarl, oJapblH aKTapbuly KaylNTUIIMHE TiKesled ocep eTyuIl (axTop
OOJIBIN TaOBLIAIBI.

Ine AnataybIHBIH COJTYCTIK OETKEWIHIH OpTalbIK OeJIriHAET! MOpPEHANbIK
KOJIJIEP/iH Maiiga 00JIykl )KOHE AaMybl, OJIAPbIH aKTapbLTy KayiNTiIIr MY3AbIKTHIK-
MOPEHAJIBIK KEIIEHHIH JKePTUIIKTI T€0JIOTUSIIBIK-TeOMOP(OJIOTUSIIBIK JKaFJalbIMEH
e 0alIaHbBICTHI.

I'eomopdosorusinblk  KyYpbUIBIMBI  OOWBIHINIA 3€PTTEY ayJaHbl Kazipri
AK3apalsUIBIK MOP(POKYPBUIBIMIAPHI aHBIK OalKalaTblH >KapTacThl-MY3IbIKTHIK
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TayJbl aiMakka skatanbl [2]. By afimak kenTereH Tac MOTiHAUIEPJACH KypasFaH
HIBIHABI KOTaJapMeH, KaTThl KaybIH-IIANIBIHHBIH TYCYl OHE Kap KOIIKiHIHEH
KEWIHI1 Cy KOPBIHBIH >XKUHATybIHA >KaFdail »KacalThlH KONTEreH IMPKTEP MEH
KapiapAblH O0TybIMeH cunartaiaabl. Kapiap HeriziHeH Ko3FaiMaibl aHFapiiap MeH
HUpKTepAiH OaypaiiapbiHaa Kanbinracaabl. OnapabiH OeTkelnepiniH eHicTiri 70-
80° xypaiinsr [92].

CoHbIMEH KaTap, KIMMATThIH KbUIBIHYBI )KaFTalbIHIA 3€PTTEY aliMaFbIHIaFbl
MY3/IBIKTApIbIH KEH1H MIETiHYl, Tay >KbIHBICTAPBIHBIH YTUIylHE 9CEep €T€ OTBIPHII,
’KaHa MOpEHaJapJblH MY3/AbIKTaH OOcal LIBIFybIHA JKOHE amnaTThl CeJl TaCKbIHBIH
TY3yIIi 00C CBIHBIKTBI IIOTIHAUIEP/IIH KaJbITacybiHa okeni [89].

Conrbl xbpulapel 5000 M-re geiiHri OMIKTIKTE HOJAIK H30TEPMaHbIH
TipKeTyiHe O0aiJIaHBICTHI OChI alMaKTa KaHa MOpEeHaIap IbIH KaJIbIITaCyhbl O€JICEeH/ 1
XKypin skateip [4].

Comn cebenTi, Ine AnaraybIHbIH COATYCTIK O€TKEWi OPTaNbIK OOITiHIH Kep
OenepiniH JJaHI A TH MEH XKaHa MOpPEHATaPBIHBIH KeHICTIKTIK Tapamysl 2010 sxoHe
2021 xpIIgap apachbiHAA CaJIBICTHIPBULABL. AWMAKTBl (OHABIK CaJBICTHIPY
HoTmkeciHae, 2010 K. KOCMOCTBIK TyCipimiM OOWBIHIIA XKaHA MOpEHATAPIBIH
aynanbl 16,9 xm? xypaca, 2021 x. onapasiH aygansl 49%-ra (34,8 kM%) eckeni
oenrini 6omabl (19-cyper).
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Cyper 19. a) Ynken AnmMartsl xxoHe 9) Kimri Anmartsl e3eH ananTapblHbIH j)KaHA MOpPEHa
TapajJraH ayaaHAapAbIH e3repiCiH (POHABIK CaTBICTHIPY

Mopenanap HeriziHeH KypambiHma keminge 0,4%  ca3mbI-TmaHIbl
dpaxusiapsel 6ap ipi KYMHaH KypalFaH KUBIPIIBIKTACThI-KECEK MaTepuaiiapaaH
Ty3uieni. [ne AnataybIHBIH MOpEHaIapbIHAa 2 MM-JICH 1p1 ChIHBIKTap/IaH JKOHE YCaK
TYHIPUIIKTI TOATBIPFRIITapAaH ((hpakusiapsl 2 MM-/IEH Killll) TYPaThIH 1pi KECEKTI
JKBIHBICTap O0achM OO0JIBIT Kereni [2].

Ine AnaraybIHBIH COATYCTIK OCTKEHIHIH OpTaNbIK O6MiriHAer] JJaHIa(TThIK
OeneyiH Tarbl O01p reoJIOTHUsIIBIK-TeOMOPGhOTOTHSIIBIK ePEKIIeirt 60C ChIHBIKTHI
MOTIHAUICPIH JKMHAKTAIYbl YIIH KOJAWbl KaFaaiiapJblH Ooybl OOJIBII
tabbuiafpl.  Ochbulaiflllia, Tay  JKbIHBICTAPBIHBIH  (PU3UKAIBIK-MEXaHUKAIIBIK
KACHETTEp1 JKOHE OJIap/IblH CUIIATTaMallapbl T€OMOPQOIOTUSIIBIK JKOHE KITUMATTHIK
mapTTapMeH e3apa O0aiJIaHBICTBI, JKOHE JI€ KOJIAMIIbI apTTap TybIHIaFaH YaKbITTa
JANIBI-TACThI CEJT TACKBIHBIHBIH KAJBINTACYbIHA BIKIAJ €TE/I.

MopeHanblK  KeJJAEpAiH aKTapbUly KayilnTUIirl KemTereH (axropiap
KCILICHIHIH OpEeKeTIMEH OaillaHbIcThl y3aK mpouecc. COHIBIKTaH KoJAEep/iH
aKTapbUTy KayINTUIrIHE ocep €TETIH METEOPOJIOTHSUIIBIK JKOHE TIISIIMOJIOTHUSIIBIK
dakTopnmapael FaHAa €MeC, COHBIMEH KaTrap MY3BIKTHIK-MOPEHAIBIK KEIIeHHIH
T€OJIOTUSITBIK-TEOMOP(OTOTHSITIBIK, T€000TaHUKAIBIK J>KaFJaiapblH /a 3epTTey
KakeT. COHIBIKTaH MY3BIKTHIK-MOPEHAJBIK KOJACP/IH aKTapbuUly KayllTUIIriHE
acep eTeTiH 9pOip (PaKTOPIBIH POJIiH aHBIKTAY YIIIH KEIEH Il 3€pTTeyJep XKYprizy
KaXKeT.

4.2 Ine AnatayblHbIH OPTAJBIK OeJiirinaeri My3IbIKTHIK-MOPEHAJBIK
KOJIIePAiH aKTApbLIy KayilTUIiri Kpurepuiijiepi

MYy3IBIKTBIK-MOPEHABIK KOJACPIH aKTapbuly KayINTUIITIHIH KPUTEPUNATIEP]
OipkaTap mapTTapsl Oaranay apKblUIbl aHBIKTAIA bl
1. My3abIKTBIK-MOPEHAJBIK KOIAepAiH MOP(HOMETPHUSIIBIK CUIIaTTaMalIaphl
2. MyY3ABIKTBIK-MOPEHANIBIK KOJACPIH KaJbITacy epeKIIeNiKTepi, Ko
Ka3aHIIYHKBIPBIHBIH THITI
3. My3ObIKTBIK-MOpPEHANBIK ~ KOJACPAIH epireH CcyMeH Toiy, Oocary
pexuMepi
Kenteren 3eprreymiiyiep MY3IBIKTHIK-MOPEHANBIK KOJIEP/IH aKTapbuTy
KAYINITUIITIH >KOFaphlla KOPCETUITeH IMapTTapabl €CKepe OTBIPHIT 3 HycCKanaa
KAapacThIpaJbl: AaKTapblIy KayINTUIrN >KOK, TMOTEHIMAAbl KayinTi, KayimnTi.
Kenaepain aktapblny KayinTiairi OOMBIHINA €H alFalikbl )KikTemenepaiH Oipin B.A.
KepemkynoB yceiaFaH. O KIKTEeMECIHAEC KOJIIH THAPOJOTHSIIBIK PEXUMIH
(cTauMOHApJBIK, CTALMOHAPIBIK €MeC), KOJI Ka3aHIIYHKBIPBIHBIH T'€HE3UCI MEH
MOP(OJIOTUICHIH (TEPMOKAPCTTHI, OUITAHJIBI, KapCTThI, OOTenMerni) *KoHe KOJIIH
JaMy Ke3eHjepiH (maiiga OoJybl, JlaMmy, OKOFailly) eckepred. Aumnaiija,
B.A. KepemkynoB ycwiHFaH kikTemenepae [8] xenm kesiemi xoHe OailiaMbIHBIH
TYPaKTBUIBIFBIHBIH aWKBIH KPUTEPHIIIEpi, COHIal-aK cell TACKBIHBIHBIH KaJIbIIITACY
YKOHE QJIEYMETTIK-DKOHOMUKAJIBIK 3USIH KEJTIPY MYMKIHAIKTEP1 €CKEepIIIMEreH.
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IT.A.IlnexanoB  [102] koFapblga  KOpCETUIreH  KOJIIH  aKTapbLIy
KayINTUTITIHIH YIII HYCKAChIHA «OTE KAYINT» KPUTEPHAiH Kocaabl . by caHaTka aca
KAyINTi KOJIJAEPai >KaTKbI3a/bl, OJIap aKTapbUIFaH JKaFjaaia aiMaKThIK ayKbIMJa
TOTCHIIIEC >KaFJaibl TYIBIPHITN, €PEKIe ayblp IIBIFBIHAAPFA OKedyl MyMKiH. O
KOJJIEpIH aKTapbUly KayiNTUIrH Oaranay KpUTEpUAJiepl peTiHAE KeJaiH
opHajacysl (JKac MOpeHaja, eCKi MOpeHa a, KoHe MOpeHaa), KOIiH JaMy Ke3eH]
(maitma OoJTyBI, JAamMybl, >KOUBUIYBI), TOJIBICY PEXUMI (TYPaKThl, MayCHIMIBIK
aybITKyJIap, KYpT MayChIMIIIIIK aybITKYJIap), KOJ CUMlaTTaMajiapblH €CENKe aliFaH.

A.PMeney [103] kemmepniH akrapbuly KayinTUIMiH Oarajay YIIiH Kol
Ka3aHIIYHKBIPBIHBIH T€HE3UCIH (TEPMOKAPCThI, MY3JIbIK MaHbI-OUIIAH/IbI, KapJIbIK),
KoJ1 OailllaMbIHBIH Kail-KyiiH (MOHOJUTTI, KypamMblH/la KaTKaH Tay XBIHBICTAPHI
HEMeCe KOMIITeH MY3IBIKTApbIH OO0Ybl), TUIPOJIOTHSIBIK PEXXUMIH (TYPaKTHI,
TYPAKChI3), aFbIHIBIHBIH CUNATBIH (Kep O€Ti, *Kep acThl), Cy KOJIEMIH €eCKepe
OTBIPHIN  93ipieyai  ychiHABL. Anaina, A.P.Meney kikremeci OoiibIHIIIA
KPUTEPHUIIEpiH KONUIUIIIHIH CalajblK CUIATTa OOJybl, OJIApAbIH TXKIpUOene
KOJIJaHy KYpJielll, SIFHU calajblK CUNaThl OoOMbIHINA Koyl Oip Hemece Oacka
KaTeTOPUSIFA aXKbIPATy KABIHABIKTAP TYFhI3aIbI.

«Kazcennenkopray» MM  wMamanmaper  [51] B.A. KepemkynoBThIH
JKIKTEMECIH HEri3re ajga OTBIPBIN, KeJJEepAl aKTapbUly KayilnTulirl OoMbIHIIA
aKTappuUTy KaylNTUIIT KOK, MOTEHIMANIbI KayilTl, )KoHEe KaylnTl JAen 3 HYCKAChIH
aXbIpaTagbl. AKTapbUly KayINTUITIHIH HET13T1 KpUTEpWIepiHiH Oipl peTiHzae
KOJIJIET1 Cy KeJeMl allbiHFaH. AKTapbUTy KayilnTUIIT JKOK KeJijepre KejieMi oTe a3
HEMece TYpaKThl OalIaMbIMEH EpPEKIICICHETIH KOJJep >KAaTKbI3buiabl. Keiaix
Oaitlambl Oepik OoJica, KOJAIH aKTapbUly BIKTUMAJABIFEI ©T€ TOMEH OOJabl.
AKrapbu1y Kayinrimiri ok kesgep peringe konemi 10 000 m® a3 xenuep canananpl,
OyHIal KeJeMJEeri Keyiep aKTapbUIFaH JKaFaai/ia Ja anarThl CeJ TaCKbIHBIHBIH
naiijia 00J1y BIKTUMaJIBIFbI TOMEH 00J1a1bl. CoJl ce0erTi, aKTapbuTy KayINTLUTIT )KOK
KeJiepae OaKplIay >KYMBICTapbl KU1 KYPri3iaMenl.

[Motennmanael KayinTi kenmepai kememi 10 000 m3-geH aca OTBIpHIL,
OaillaMbl  Typakcbi3 Oosbin  Keneni. Ken OalilaMbIHBIH KypamMbl KOMUITEH
MY3/IBIKTAPIBIH, MAaCCUBTEPI JKOHE KATBIN KaJIFaH MY3JBIKTaphl 0ap 00C CHIHBIKTHI
TonbIpakTapAaH Typaabl. bynnai kennepae annarsl 10 KbUIIBIH 1IITH]IE aaTThl Cell
TaCKbIHJAPBIHBIH KaJIbINTacy KayinTiiiri 6ap. [loTeHuumanapl akTapbuly KayinTuIir
Oap KeJaep Mep3iMii a3pOBU3YaAIIbl OAKbLUIAYIAP/IbI KAXKET €TE/I].

AKTapbuTy KayinTutiri 6ap keJjepre Te3 TOJbICY PeKUMIMEH €PEKIIEICHETIH,
a3 ailmapelHga cy AeHreii Tes esrepim, kememi 100 000 m® acaTbiH, Typakchl3
OailllaMMeH OOreNreH CTAalMOHAPJIBIK eMeC KOJAep >KaTajbl. ATaiFaH KeJaep/e
aynnarel Olp JKBUIABIH IIIIHAE aKTapbLIy KAaYINTUIIT KOFapbl KOHE amarThl Cell
TaCKBIHBI KQJIBINITACYhl MYMKIH. AKTapblIy KAayINTLIIr 0ap Kesaep >Kui JaiaiblK
XKOHE ad’pOBM3yalIbl OaKbUIaylapabl, COHBIMEH KaTap aiJblH ama OocaTy
napajapblH KaXeT eTel.

MYy3IbIKTBIK-MOPEHABIK  KOJACPAIH aKTapbuly KayINTUIIMH aHbIKTayFa
TaJMNBIHBIC JKacaFaH 3€PTTEY JKYMBICTAPBIH TalJlay HOTIKECIHIAE aKTapbLIy
KayInTiTir KOFapbI Topexeeri MY3IBIKTHIK-MOPEHAIBIK KOJIACPIiH
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CaNBICTBIDMANIBI  TYpJ€ IIaFbIH  aiiMakTa, ocipece jkac  MOpeHalapia
OpHaJIaCaTHIHIBIFBI OaliKanabl. buik TayIibl ailMaKTapaarkl My3IbIKTEIK-MOPEHATBIK
KOJICPiH aKTapbhUTy KayiNTUTITIH MY3IBIKIICH OailTaHbIChl 0ap-KOKTBIFRIMEH 1€
OaiinmansicTeipanpl. [TomoB H.B. [18] kikremeciHe coliKec, O MY3BIKTHIK-
MOPEHAIBIK KoJaep i 4 Typi xoHe 10 kinn TumiH axeipataasl. Omap My3 YCTIHIE
OpHAaJIaCKaH, MY3/IBIKIICH >KaHACAThIH, MY3IBIKTBIK-MOPCHAJBIK JKOHE MOPECHAIBIK
(>kaHamaH maiiga OOJFaH KOHE KOHE MOpEHAaJIap/1a OpHAJIACKaH) ICT aKbIpaThIIaIbl.

3eprrey OapbIChIHA KOFaphIIa aTajfaH KOpPCETKIITEPAiH OapIIbIFbIH €CKEPe
OTBIpBIN, YikeH >koHe Kimi AjMaTel ©3€Hl ananTapblHIaFbl MY3IBIKTHIK-
MOPEHAJIBIK KOJIEPIIH KaylnTuUTiK gopexkecid Oaranay yuiH JXKK3 manimeTTepi MeH
['AK TexHonorusnmapbl apKbUIbl KOJIIH MOP(POMETPHUSIBIK CUIAaTTaMajlapbIMEH
KaTap, oJapblH MY3/bIKIIEH OalIaHbIChl )KOHE OJlap OpHAJIACKAaH MOpEHa THUITEpI
aHbpIKTaNAbl. OnapabiH YiikeH AnMatsl skoHe Kirni AnMatsl e3eHi amanTapbl YIIiH
KeJIeciiei THnTepi aHbIKTAIIIbI.

My3IBIKTBIK-MOPESHAITBIK KO Ka3aHIIYHKBIPIAPBIHBIH opHajacy
epeKmIemKTepi OoibIHIIA 2 THI OCNTUICH/I:

» JKac MOpEeHaJ/ia OpHAJIACKaH KeJiep
» KoHE MOPEHaJIa OpHAJIACKAH KeJiep

Ynken Anmarel e3¢H anaObl OOWBIHIIA OapiBIK MY3IBIKTHIK-MOPEHABIK
KeJIIep ’Kac MopeHaaa opHamackaH. A, Kimri AmMaTel ©3¢H amaObIH OOMBIHIIIA JKacC
MOpEHaJla OpHajJacKaH KeJAepaiH yJeci aman OoibiHia 83% Kypaca, KeHe
MOpeHaJap/ia OpHaIacKaH kenaepaiH yieci 17% kypanst (20-cyper).

a)

Cyper 20. a) Ecki MopeHasa, o) )kaHa MOpeHaia OPHAJIACKAH MY3IBIKTHIK-MOPEHATBIK KOJIJIep

MYy3IBIKTBIK-MOPEHABIK ~ KOJACPIIH MY3IBIKIECH OallTaHbICHIHBIH — Oap-
YKOKTBIFBIH €CKEPE OTBIPBIIT 3 THITI AHBIKTAJIIBI:
» MY3JBIKIICH TiKeseH OalaHbICh Oap
» MY3JBIKIICH )KaHaMma OalTaHbICk Oap
» MY3JIBIKIICH OailJIaHbICHI )KOK
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Tanmay noTwkecinae YJKeH AMaThl ©3¢H analbl OOMBIHINA MY3IBIKIICH
TiKeJeh OaitmaHbIChl Oap KesaepmaiH yieci 62% kypaca, My3AbIKTapMEH >KaHama
Oaitnanbicel Oap kemaep 38%. Kimni Anmartel e3eH anaObl OOMBIHIIA MY3IBIKICH
TiKeJeh OaitmaHbIChl Oap kesaepmaid yieci 17% kypaca, My3AbIKTapMEH »KaHama
OaitnaHbIChI Oap keaep 67%, My3abpIKTapMeH OailaHbIChI JKOK Koiaep 16% Kypaiiasl
(21-cyper).

Cyper 21. a) My31bIKIICH TiKenel O0aiaHbIChl Oap, 9) MY3IBIKIICH kaHama OaiyiaHbIChI O6ap, 0)
MY3/IBIKITCH OaiiIaHbIChI )KOK MY3/IBIKTHIK-MOPEHAJIBIK KOJIIEP

Ynken xone Kimi Amvater anma6er ymian B.A. Kepemkymnos, A.P.Meney,
[1.A.ITnexanos, IlonoB H.B. yceinran xone «Kazcennenkopray» MM mamaHgapsl
naiianaHaTelH kputepuitiep xoHe onapabiH JKK3 momimertepi men ['AXK
TEXHOJIOTUSUIAPHI apKBUIBI aHBIKTATTy MYMKIHIIIKTEpi Oaranansl (22 cyper).
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aKTapbLTy KpHTepHilnepi aKTapbLTy KPHTEPHHNEPIH YCHIHFaH

[ My3/IBIKTHIK-MOPEHATEIK, KeIIep/is ] My QBIKTBIK-MOPEHATBIE KOIEPIH K3 wame TAK TeXHOTOTHATAPET
APKBLIBl aHBIKTAY MYMKIiHIIKTepi

FAIBIMIAD MEH YH aj
Ko Ka3aHIIYHKBIPBIHBIH THITI -—
THAPOIOTHAIEIK PeKHMI V
Kepemxynos B.A.
Jlamy KeseHi V
MopeHaHBIH KaFJaibl V
. . ITnexanos [LA. V
Kemnnin TommpIcy pekuMi
Ken GeTiHIH aymgaHbl V
Ke 6aiilaMBbIHBIH KYpaMBbl,
MeJIIepi, JKaFJaibl
Meney A.P.

Kenaig Gocary pesxumi

Ko xeremi

Beret GetiniH MUKpopeabedi Kascennenkopray» MM

My31p1KTap ABIH THIL,

MeJIIIep], KeILIepaIH

MY3IBIKIIEH OpHalIacy
KalIbIKTBIFbI

< S <X

MopeHa KepTIeniiHiH emeMi,
JKaFIaiipl

Cypet 22 - My3abIKTBIK-MOPEHAIBIK, KOJIJIEP/IiH aKTapbuTy KayinTimiri kpurepuinepinia KK3
xoHe 'AXK TexHONOrusIapsIMeH aHbIKTATy MYMKIHJIIKTEPI

Ynken Anmatbl koHe Kimni AnmaTel e3€H alanTapbiHAAFrbl MY3IBIKTHIK-
MOpEHAJBIK KOJAEP/IH aKTapblly KayinTUIriH Oaranay Ke3iHIe JKOoFapblla
KENTIPIATeH KPUTSPUMIIEPAl TOJBIKTal €CKepyre TAIIbIHBIC JKacallbl, TETCHMEH,
MY3/IBIKTBIK-MOPEHAJBIK KOJIJIEP/IIH Ka3aHIIYHKBIPBIHBIH TUITI MEH >KaFIaiibiH, KOl
OaillaMbIHBIH KYpaMbl MEH KaFJailblH, MOpPEHA KEpTIICUIIHIH >KaFrJalbliH Oaranay
JUCCEPTAIMSUIBIK JKYMBIC asIChIHJIA KOJJIAHBUIFAH FapPBIIITHIK TYCIPUTIMIAEPIH
opTara *oHe *KOFapbl KEHICTIKTIK KeCKIHAETy MyMKIH/Ir1He OaiIaHbICThl MYMKIH
o6onmansl. byn kpurepuitnepai JXKK3 momiMmeTrTepiHiH KoMeriMeH Oaranay YIIH
KEHICTIKTIK KECKIHIETy MYMKIHIIT aca >KOorapbl (2-5 CM) FapbIITBIK CYpPETTEP
nalamaHblTybl KaKeT. AJl, KEHICTIKTIK KECKIHJETy MYMKIHIITT aca KOFapbl
FAPBIIITBHIK CYPETTEpi allblK pecypcTapiaH ajdly MYMKIH eMeC XOHE apHaubl
pPYKCaTThI TaJlal €TeIl.

4.3 Ine AjaTaybIHbIH OPTAJBIK O6JiriHaeri My3IbIKThIK-MOPEHAJBIK
KOJIEPAiH AKTAPbLIY KAyiNTUIINHIH aJIbIH aJ1y
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My3abIKTBIK-MOPEHANIBIK KEIIeH YHeMl e3repic ycTiHuae. byi esrepicrTiH
HETi3rl ce0enIIici MY3JBIKTHIK-MOPEHAIBIK KOJACPIiH JaMybl. MY3IBIKTHIK-
MOpEHANBIK KOJJIET1 Cy KOJEMIiHIH >KbUI CalbIHFBI ©Cy Ipaduri OHbIH aKTapbLIy
KAYITUTITIHIH TybIHAAybIHA OKEJETIH cumarramanapabiy Oipi. Kenm kenemiHiH
©CYIHIH KApKbIHABUIBIFBI aKTapbUTy KAayINTUIIT BIKTUMAJIBIFBIHBIH KOFapbUIaybIH
kepcereni  [104]. Confpl  KbuITapAa  MY3ABIKTHIK-MOPEHAIBIK  KOJIIEp
cUnaTTaMalapblHBIH KapKbIHABI ecyl Oalkamyna, Oysl 3epTTey ayJlaHBbIHJAFbl
MY3JIBIKTBIK-MOPEHANBIK ~ KOJJEPAIH aKTapblUly KayiNTUITIHIH JKOFapblLlayblHa
BIKIIAJ eTeTinairi cesciz [105].

Ine AnataybIHBIH CONTYCTIK OCTKEHIHIH OpPTAJbIK OOJIriHIAET MY3IbIKTHIK-
MOpPEHANIBIK KOJACPJIH aKTapbuly KAyINTUITIHIH CcUNaTTaMaiapblH  Oaranai
OTBIPBIN, OHBIH aJJIbIH aly, 3USHIbl CAIJapblH TOMEHAETY HeMece MYJIJIeM
OonabpipMay OarbITBIHAA KYMBICTAP JKYPri3iiayl KakeT. Emimizne ocbl OaFbITTarsl
KYMBICTap KoJAepAl aluAblH ana OocaTy ImapajapblH >KYPriZyMeH TiKeseu
OaiinanbIcThI [64]. ByHIa# >KyMBICTapIbI )KYPTri3y €TiMi3 YIIIiH YKOHOMHKAIIBIK )KOHE
AKOJIOTHUSIIBIK TYPFBIAH THIMI1 OOJIBIT eCcenTeemi.

AnppiH ana 6ocaTy mapanapsl — KeJIIiH aKTapblly KaylnTUIIHIH maiaa 60y
KaymiH a3aiTy apKbUIbl OPBIH alaThIH KaFJaiiIbl )KEHUIAETyre OarbITTaIFaH Y3aK
mep3imai mapanap kemreHi [36]. Kemnepain MoppoMeTpusIIbIK cunaTTaMaiapbiHa,
KeJ1 OaliIaMbIHBIH KYPBUIBIMBbIHA OaiIaHBICTBI aKTapbUTy KayinTitiri 6ap kemmepai
aJJIbIH ayia 0ocaTyIbIH OpTYPJIl ToCUIAEepl Kosmanbliaasl. «Kascennenkopray» MM
YKETEKIITITIMEH KYPri3UIeTIH MPEBEHTUBTI KYMBICTap/IbIH 3 HET13T1 Tocuil 0ap —
cudoHIap TACITI, KaHaT Ka3y apKbUIbI CY JKi0epy »KoHe KemeH i Tocia (23-cyper):

Cypert 23. My3IbIKTHIK-MOPEHAIBIK KOJIJEP/I1 aJIIbIH aja 0ocary mapanapsl - a)
cudoHIap TOCUTI; 9) KaHAJ-TPAHIIEsIIap Ka3y apKbUIbI Cy Xi0epy Tociii; 0) KemeH i ToCiI

Kazakcranna kenmepal ainablH ana 0ocaTy HICSUIApBIH TEXHHUKAJBIK 1CKE
acweIpyabIH OacTtaysl peTinae 1964-1966 xpuinapst Kimmi AnmaTsl 03¢H1 anaObIHIaFbl
Ty#bIKCY MY3/IbIFBIHBIH KaHBIHAAFbI No2 KeJI/IeT] )KyMbICTap/ibl ecenreyre 00Iabl.
MyHna kenjeri Cy JIEeHreiH TOMEHAETY YIIIH «CU(POHAAp TICUI KOJIIaHBLIIbI
[36].
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Cudonnap Tociii — MY3AbIKTBIK-MOPEHAIBIK KOJACH Cy/bl aiijlall MIbIFapyFa
apHaJFaH, OHBIH OHIMJUII KeJ Ka3aHIIYHKBIPbIHA aFbIll KEJIETIH Cy KOJEMIiHEeH
acelll KeTyi kepek. CudonmapabiH OWIK Taylbl alMaKTapAarbl KYMBICBIHBIH
TEOPUSIIBIK HET13/IEMEC] dKOHE OJIap Ibl MY3/IBIKTHIK-MOPEHAIIBIK KOJIIEP/IiH CyIapbIH
IpeHaXIay YIIH TpaKTUKaIBIK Taipamany Hotwkenepi E.J[.  JlyiiceHOBTBHIH
eroekrepinae [106], [107] xenripinrex .

Ime AnarayslHIaFrel aKTapbUTy KAyINTLIrT 0ap MY3ABIKTHIK-MOPEHAIBIK
KeJIIep/il allJIbIH ania 0ocaTy mapaiapsl xocmnapisl Typae «Kaszcenaenkopray» MM
xkerexurtiriver 1974-1975 »xok. Kimni skoHe Y IkeH AJIMaThl ©3€HIEPIHJIC XKYPrisiiie
Oactanbl. byn ke3enae kesjaepi cyAaH 0ocary YIIH KaHAJI-TpaHIIEsUIapAbl Kaszy
apKbLIBI CY/IbI XKIOCpy TociIi Koygaubliabl [51].

bacrankpia keaaep/iiH akTapblly KayiOTUIITH TOMEHJETYTre alllblK KaHal-
TpaHlIesap €ceOIHEH KoJl KAa3aHIIYHKBIPBIHBIH TOJY KOKXKHETiH TOMEHJETY
apKbUIbl KOJI keTK13U1a1. Kenaepain OailnamaapbiHia ecenTik mpoduibaeri KoHe
KMMaJIaFbl 9BaKyalMsUTbIK KaHaap Ka3eunabl [49]. By Tocini sxxy3ere aceipy yIiH
reOJIOTHSIIBIK JKOHE OacKa >KYMbICTap/ia Hecepil >KaHObIp CyJapblH aFbl3y YILIIH
KEHIHEH KOJJIAHbUIATBIH Tay apHalapblH Ka3y >XKoHE NaiJanaHy ToCcUIl aHAJIOT
peTiHae KaobuaHabl. by Tocin OOMbIHIIA KOl Ka3aHIIYHKBIPBIHAA TOJBICKAH CY
JNalbIHAANFaH KaHal-TpaHuless apkpuibl kiOepinedi. bip JxaFplHaH —KaHai-
TpaHIIEesHbIH TyOlHAe Oenrini Oip JOuWaMeTpil  TacTaplaH KaMbUIFbIHBIH
KJIBINTACybIH, aj EKIHI >KaFbIHAH Cy JEHTeHiHIH Kayirci3 Oenriiepre AeiliH
TOMEHJICYIHE HEMECE KOJI Ka3aHITYHKBIPBIHBIH TOJBIK KYpFayblHa KEMUIIIK OepeTiH
KayiIci3 eTiMIEPMEH Cy Ki0epiiei.

My3IBIKTBIK-MOPEHANBIK KOJJIep KEeTyl KWBIH OHWiK TayJbsl aiMakrapja
OpHaJaCybIH >KOHE Oip JallajblK MAayChIM IIET1HAETI MEP3IMHIH MIEKTEYJl €KEeHIH
€CKepe OTBIPHIN, KaHAJI-TpaHIICsUIapAbl VYHFbUIAYy OOMBIHINA KYMBICTApIbI
KEIENJETy YIIH KapbUIFbIII 3aTTap bl Naiganany ToxipuOeci O6ap. KapbUiFbI
3aTTapibl TaiianaHa OTHIPHIN, apHalapAbl KOJIMEH Kazy Hemece OyIbao3ep,
THJIpaHTTap, OypFbIIay KYpBUIFbUIAPABI MaiaiaHy apKbUIbl KaHAI-TPAaHIIESHBIH
nimriagepi Kaneimracansl [51]. Ockuiaiima, TpeBEHTHBTI KYMBICTAPIbIH KEIISH I
TOCUIl maiiia Oonabl. ATanFaH Tocul OOMBIHINA >KYMBICTAD Y3aK YakKbIT OOiibI
KYPri3uie/l XoHe aJlJIbIH ally ic-11apaiapbiH ICKe achIpyAbIH 0acThl OAFbITHI OOBII
ecenteneni. Ka3ipri yakpITKa A€HIH MY3ABIKTBIK-MOPEHAIBIK KOJIJIEP TOJBICHIII,
aKTapbUTy KayinTiUIIr apTKaH »Kardaija, KaylinTUTIKTIH alablH-ally MaKcaThIHJIa
«Kacennenkopray» MM-meH VYHABIMIACTBIPHUIFAH TPEBEHTUBTI  KYMBICTAP
YaKbITBUIBI XY prizineni (24- cyper).
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Cyper 24. Ynken xoHe Kimni AnMaTsl ©3eH anantapblHIaFbl IPEBEHTUBTI )KYMbICTAp
KYPTi3UIreH )KOHE KYPTi3iIMereH MOPSHAIBIK KOJIIEP/IiH OpHAIACY KapTachl

Ime AnmaraybIHBIH OpPTJIBIK OOTITIHAETI MY3IBIKTHIK-MOPEHAIBIK KOJIISPIiH
Ka3ipri KaFJaiibl MEH JaMy JWHAMHKAChl OOWMBIHIIA KOJI YKETKI3IITeH HOTHXEIep
Kimni AnmMmaTtel e3eHi anaObIHIA Kol ayJaHBIHBIH TOMEHJEreHiH kepceTTi. On
«Kazcenaenkopray» MM KyprizeTiH NPEeBEHTUBTI >KYMBICTAPMEH TYCIHIIpLIEI]
[34].

ATanraH IpeBEHTUBTI KYMBICTAPIbIH HOTHXKECIHAE MY3ABIKTHIK-MOPEHAIBIK
KOJIJIEP/AiH 1IIiHAeTT AJTMaThl Kajdackl YIIITH COHFbI )KbULIAPbl aKTAPhLUTY KayINTUIITH
TOHAIPIN OTBIPFAaH, COHFBl OH JKbUIJA aca KApPKbIHABI JTAMYBIMEH E€PEKIIEICHTeH
Ynken AusmMarel anaObIHBIH JKOFapFbl aFbIChIHAA wIoFbIpianraH  Nel3-6mc
MY3/IBIKTHIK-MOPEHAJIBIK KOJIIHIH CY ICHTe€H1H TOMEH/IETY MaKCaThIH/Ia KOJI1 albIH
ana Oocary mapanapbl xyprizutyge. Nel3-0Mc My3IBIKTBIK-MOPEHAJBIK Kol
«CoBeTOB 2» MYy3/JbIFbIHBIH TUTIH/IE MOPEHAHBIH XOFapfbl KepTHelliHjae YJKEH
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AnMatbl ©3€HIHIH OH cajackl Oojbinm TaObLIaThIH KymOen e3eHIHIH »KOFapFbI
arbIChIHA 3554 M OmikTiKTe OpHaacKaH [36].

3eprTenin OTbIpFaH Ked ©TKeH rachipablH 90 sok. Oacram KaiblnTaca
Oactagpl. 1990-2005 K. apanbiFbIHAA KOJ CyMeH OIpKaJbIThl TOJBICHII, KOJeMi
ece Oactanmpl. 2005 »xpUImaH OacTam TEPMOKAapCTTHI MPOIECTEpPAiH OeJceH i
KYPYIMEH 5KOHE MY3/IbIKTap IbIH KEeH1H MIET1HY1 9CepiHEH KapKbIHIbI TaMU OacTaibl.
2006 . OHBIH Xambl Kememi 70 MBIH M® acIlaraH jKoHE OJ1 CyFa TOJBICKAH YII
Ka3aHIIYHKBIpJapAaH  Typabl. byn  kemmiiktepaiH — OaiinamMbl  KOMUITEH
MY3JIBIKTapIaH  TYPFaHABIKTAH, MYHJa HWHXXEHEPJIIK O KYMBICTAp  KYprizy
KUBIHABIKTap TyFbI3ABL. 2007 KbUIbl YII KOJIIKTIH ekeyl Oipikce, 2008 KbLibl
Oapabirel O0ipikTi. Con cebenti, 2009 KbUIbI anFamiKbl OAKBLUIAY KYMBICTAPBI HKOHE
OATUMETPUSIIBIK TYCIPUTIMAEP Kacalblll, aJJbIH-aJly I1C-IIapajiapbl Kyprizijie
O6actanpl. 2010 XKbUIABIH asFbIHAAQ 3BaKyallUsUIbIK KaHAJIIbl Ka3zy >KYMBICTaphbl
Oactranmael. JKacamraH >KYMBICTap HOTIDKECIHIE Cy JeHredi 1,7 merpre aeiH
ToMeHeTin, konemi 149,2-nen 110,0 meig M° feiiin asaiteuiasl. TacTanrad cy
KeneMi — 39,2 MBIH M® KypapbL.

2010-2015 sxok. apameireiga «Kascemmenkopray» MM keTekminiriMmeH
aFpIHABl ~ KaHAJBIH  OKCIUTyaTAMsUTBIK — KaJIbIHAA  CaKTay  JKOHE Kol
Ka3aHIIYHKBIPIAPBIHAAFEI Cy JCHI€HiH TOMEHIETY MaKCaThIH/Ia JKbLT CAbIH aJIIbIH-
ay ic-Tmapanapsl KYpri3umn oTeIpabl. OChl KbUIIAP apalbIFbIHAA JKBIJ CAHBIHFBI
TaCTaJbIHBIII OTBIPFAaH Cy KeJieMiH ecenteMereHae, Nel3-Ouc My3IbIKTHIK-
MOpEHAJIBIK KOJIiHiH KeJeMi eki ecere apTKaH, aruu 149,1-n1en 305 MbIH M3-Ke JeiiH.

2016 5KBLIBI KO Ka3aHILYHKBIPBIHIAFEI CyIbIH 0acTanKbl Kesemi 305 MbIH M3
Kypai OTBIPBII, aJibIH-aJTy 1C-IIapaiapbiH KYpri3yai aca Tamamn erti. Con ceberri,
YKYPTi3UITeH ic-1apanap HOTHXKECIHIE Cy IeHrel1 7,7 M-Te IeiiH ToMeHIeTIAl. by
KBUTFBl KONIiH Kesemi 146,14 MbIH M°-Ti Kypaca, 2017 xbubl 182,3 MbIH M3-Ke
neitin eckeH. A, 2019 xpuasr 140,0 M M3 6osica, 2020 KBUTFBI KYPri3iareH ic-
mwapanap HoTwkecinge 126,1 mbiH M3-ke Tomenzeringi. Ken nmerreiti 697 cm-re
neiin Tycipiai (25a,0-cyper).

2010 xpL1 “.,_ X R TR oy

Eckepmy: Cypemmep «Kazcenoenxopeayy MM-niy asposusyanost 6axsiiay sHcypeizy oapwicbinoa mycipineen
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Cyper 25 — Ynken Anmatsl ©3eH anadbiaaarsl Nel3-0rc My3abpIKTBIK-MOpeHaIBIK Ko a) 2010
Kb, 9) 2018 &bt

250-CypeTiH[ie¢ KYJTiH TYCHeH KOJJiH MaMbIp aWbIHJaFbl IIEKapachl
KOpCETICEe, KBI3BUI TYCIICH TaMbl3 aWbIHAAFbI, aJIIbIH ajla 0ocary Imapajiapbl
KYPri3iIreHHeH KeHiHr1 KeaiH ayMarsl kepceTiiareH. 2018 xblibl ATanFaH KeJieH
cy Tactay »x)ymbictapel 2010 xpurman 6acram y3aikci3 xyprizinin kenemi. Kengen
2018 sxbutbl 1300 mbiH, anm 2019 xbutbl 921,6 MBIH TEKIIE METP Cy TaCTaJIFaH.

Kimmi Anvater e3eHi anaObiHga Ne6 MY3IBIKTBIK-MOPEHAIBIK KOJIIHE aJIbIH
ana 6ocary mapanapsl 1976 xplngan 6actar KapKbIHbI xKyprizine 6actagsl. 1976-
1978 k. apanbIFbIHAA KOJJIET1 ¢y AeHreii 3,4 M-re ToMeHaeTuia. 1979 x. kenaeri
Cy MaccachIHbIH KesieMi 37,8 MbIH M3 Kypasabl. 1996 x. neiin kesiae TYPaKThUIbIK

Oaiikanica, 1997 k. Gacram anjpiH aja 6ocaTy IIapajiapbl KapKbIHIBI KYPTri3iareH
(26a,0-cyper).
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B AnnpH aTa 6ocaTy MMapanapelHa JeHIHTI CY KeleMi, MBIH. M3
B AnEH aTa 6ocaTy MMapanapelHa KeHiHTI CY KedeMi, MBIH. M3

Monimem xe3i: Medey A. P. Ceneguvie asnenua FOezo-Bocmounoeo Kazaxcmana: Ocnoswl ynpagnenus.
Anmamuor, 2011. T. 1. — 284 ¢ [2].

9)
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Cyper 26. Kimri AnMaTsl e3eH ana0dbiHIa opHanackaH Ne6 My3bIKTHIK-MOPEHATBIK KOJI
MBICAJIBIH/IA JKYPTi3UITeH aJ/IbIH ajla 00cTay IapaiapblHbIH HOTIKEC] a) «KascemaeHkopray»
MM OGolibIHIIa 9) KAIIBIKTHIKTaH 30HATay MAJliMeTTepi OoibIHIIA
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KOPBITBIH/IbI

byn Tapayna Ine AnarayblHbIH COATYCTIK O€TKEWiHIH OPTAJBIK OOJIriHIe
opHajmackaH YiakeH Aunmarel ckoHe Kinn AnMaTel ©3€H ananTapbIHIaFbl
MY3IBIKTBIK-MOPEHANBIK KOJACPAIH aKTapbUTy KayINTiIIriHe acep eTyill GpakTopiaap
3epTTeNai.  3epTTey  ayJaHbIHAAFbl  MY3IBIKTBIK-MOPEHAIBIK  KOJACPIIH
KaJbIITACybl, OJAPJbIH JaMybl >KOHE AaKTapbUly KayINTLUITHIH TYBIHIAYbI
aliMaKTarbl KJIMMATTBIK, MIISIIIUOIOTUSIIBIK KOHE T€0JIOTHSIIBIK-TeOMOP(OTOTHUSITBIK
JKarjaniapra OalJIaHBICTBI eKeHAIr1 Oenrial Oosapl. 3epTTey ayJaHbIHIA Ka3
allmapbIHAaFbl aya TeMIlepaTypachlHbIH ©CIN >KaTKaHIBIFbl Oailkamabl. Auaiina,
YKaybIH-IIAIIBIH MOHIepl OOMbIHINA TpeH] OalikanraH koK. COHbIMEH KaTap, aya
TEeMIIepaTypaChIHBIH OCYIHEH 3€pTTey ayJAaHbIHIAFbl MY3/IBIKTAp KEHICHIHAE JKOHE
reoMopdoJIOTHUIIBIK, KaFAaibiHaa e3repictep Oaiikamasl. My3asiktap 1990-2021
XK. apanbiFbiHaa 1,1% KapKbIHABUIBIKIICH KeliH 1ieriHreH. COHbIH HOTUXKECIHIE,
MY3/IBIKTBIK-MOPCHAJIBIK ~ KEIMIEHAC TUISIIUANIbI  Cel TACKBIHBIHBIH KYpPayIIIbl
(dbakTopbl OOJIBINT TAaObUIATBIH OOC CHIHBIKTBI MAaT€pUAIAApPJbIH, SFHU JKac
MOpeHaJIapAbIH Oocan mbFybiHa ceden 0onapl. Ocblnaiia, 3epTTey ayAaHbIHIaFbl
MY3/JIBIKTBIK-MOPEHAJIBIK ~ KOJNAEPAIH aKTapblUly KayiNTUINMHE ocep  eTyull
bakTopIapasl 3epTTEY, TIISIIUAIIBI CeJT TACKBIHIAPBIHBIH aJIJIBIH alTyAa, 9JICYMETTIK
YKOHE DYKOHOMUKAJIBIK IIBIFBIHIAP/IBI a3alTyIa aca MaHBI3/IbI.

ConbiMeH kartap, lime AumnarayblHBIH OpTANbIK OOJITIHACTT MY3ABIKTHIK-
MOpPEHAIIBIK KOJJIEPJIH aKTapbuly KayllNTUIrIHE ocep €TETIH KpUTEepUiiep
tanganael. OCckl Ke3eHre ACHIHT1 FajabIMJap YCHIHFaH KpUTEpUMIIep Ti30CKTEIr,
onmapabl KK3 wmomimertepi xoHe ['AXK TexHomorusuiapel apKbUIbI aHBIKTAY
MYMKIHJIIT1HE OaFra Gepiyil.

Conpaii-ak, YakeH jxoHe Kimri AnmaTel e3eH ajanTapblHAAFbl MY3IbIKTHIK-
MOpPEHAJIBIK KOJEPAIH aKTapbuly KayINTUITHIH alJblH ajly MakKcaTblHIa
KYPri3UIETIH IIapaiap/blH MaHbI3IbUIBIFBl TanaaHabl. HoTwkecinae, ®yprizulin
KaTKaH aJJblH ajia OocaTy Imapajapbl Cell TAcCKBbIHBIHBIH aJJIbIH  ajlyja,
DKOHOMHKAJIBIK, OJICYMETTIK IIBIFRIHAAPABI a3alTyna aca MaHBI3Ibl pPONre Hue
CKCH/IIT1 aHBIKTANABI. AJlalifia, 3epTTey ayJaHbIHIA ajblH ana 0ocaTy mapaiapsl
YaKbITBUIbI JKYPTi3UIiN OTBIPFAaHHBIH ©31HIE, 3€pTTEy AyJaHbIHJIAFbl MY3JIbIKTHIK-
MOPEHAJIBIK KOJIJICPAiH CaHbl MCH ayTaHBIHBIH aPTHII KaTKAHBIFBIH €CKEPTeH JKOH.

Ynken sxkone Kimi Asnmarel e3eH amanTtapbl OOWBIHINA MY3IBIKTHIK-
MOpPEHAIIBIK ~ KOJJIEPAIH  aKTapbUly KAyINTUITH TOMEHJETY MaKcaThIHJa
«Kazcengenkopray» MM JKETEKIIUNTIMEH MPEBEHTUBTI >KYMBICTAP KapKbIHIBI
Kyprizutyae. My3IbIKTEIK-MOPEHAIIBIK KOJAep/l Oakbuiay KoHe Oaranay VIIiH,
OJIapJbIH aKTapbUTy KayINTUITIHIH alIbIH ady YIIH MPEBEHTUBTI KYMBICTAPIbI
KYPTi3yIiH KemeH Il dMicTepl maiigananbuiaibl. MeTeopooTHsIIBIK MOTIMETTED
HETi31HAEe ’KacajdFaH O©HJIEYy HOTIKENepl KoJJAepAiH akKTapbUly KayilTiuIir
KJIIMMATTHIK (DaKTOpJIapMeH ThIFbI3 OailjaHbICTa €KEHIINH KepceTTi. JlereHmen,
YaKBITBUIBI JKY3€Te achIPhIIATHIH MMPEBEHTUBTI JKYMBICTAp OAMJIAHBIC THIFBI3IBIFBIH
TOMEHIETTI.
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S UIE AJIATAYBIHBIH OPTAJIBIK BOJIITHIAEI'T O3EH
AJIAIITAPBIHBIH CEJI KAYIHITIVIIT'TH BAFTAJIAY ’KOHE 30HAJIAY

5.1 Ine AnaraybIHbIH OPTAJBIK O6JIIriHAeri cesl KayinTIirii TyAbIpaThIH
JKOHe  CceJl TACKBIHBIHA  YIIBIPAWTBIH  ayMAaKTapAbl  aHbIKTayAarbl
KpuTepuilaepai daranay

Cen TackpiHIapbl KazakCcTaHHBIH MIBIFBIC, OHTYCTIK-IIBIFBIC KOHE OHTYCTIK
OemiriHaeri Tayibl ayaaHaapaa KepiHic OepeTiH KayinTi KyObuibicTapasiH Oipi [4],
[103]. Cen TacKbIHAApBIHBIH KAYINTLIITIHIH o€l peTiHAe OHBIH aTalFaH
ayJlaHJapra oKeJNeTiH 3UsSHJIbI caljapblH KenTipyre Oosansl. Kazakcranmarbl cen
TaCKbIHJAphl AHTOJOTUSACHIHAAFBI KEJITIPUITEH MOIIMETTepre CyHeHCeK, cell
TaCKbIHAAPHI KE31H/IE IIapyallbUIbIK 00BEKTIICpre HYKCAH KEJIETIHIIr, TINTI ajaM
©JIIMI JI€ OpbIH aJaTblH >KaFJaiiapiblH TIPKEJTeHIIrl >KOHIHJErT MAIMETTEepl
kenTipyre 6onaznsl [3]. OraH Koca, eiMi3Ieri cell KaJbITacy KOHE OHBIH acep €Ty
aiMakTapbl mamamMeH 164 MbIH KM? KYPaWUTBIHBIFBI, OHBIH IMIIHAE AJMAaThI
OOJILICBIHA THECLIl Cel KayinTi ayJaHHbIH 11 MbIH KM? aJIbIll YKaTKAHIBIFbI [36]
aJaMHBIH TIPIIUTIK €Tyl MEH MapyallbUIbIK >KYPri3ylHE KOJAMIIbI KepJepaiH
aTaJIFaH anaTThl KYOBUIBICTBIH 9CEP €Ty 30HACBIHBIH KayINTUIIK JOPEKECIH apTThipa
TYCe/l.

KmumatTeiH  e3repyl JKardgaliblHAQa  MY3IBIKTApAbIH ~ KeWiH  IIeTiHyl
HOTHXKECIHAE OWIK Tayibl ayJdaHAapJarbl >KaHa MOpEHaNapIblH Oocam UIBIFYHI,
MY3/IBIKTBIK-MOPEHAJBIK ~ KOJICP/IH KaJbIITACybl JKOHE OJIAPAbIH KapKbIHJIbI
JaMybl, KoJl OaillIaMbIHBIH TYPAKCBI3IBIFBl 3€PTTEY ayAaHbIHIAFbl TISIIIUAIIBI CEll
Kayinrtiairia aprreipyaa [15], [44], [56], [108], [109]. OHbIH yCTiHE, KIUMATTHIH
FATaMBIK JKBUIBIHYBl HETi31HJAEe OHWIK Tayibl alMakKTarbl HOJIIK H30TePMaHbBIH
JKOFapblIaybl €Ce01HEH HOcepsl TeHE3UCTETr1 Cell TAaCKBIHIAPBIHBIH OOC CBHIHBIKTHI
MaTepuagapAblH  MOJ  KOpbl JKMHAKTaJFaH ayMakTapaa KepiHic Oepy
BIKTUMAJIJIBIFBI HOCEPII CEeNACPAIH KayinTimirin ecenedd tycrek [14]. Ochunaiima,
Ine AnataybIHBIH OPTAJIBIK OOJITIHACTI eIi-MEeKEHIEP, apyallbUIbIK 00BEKTLIED
MEH MHQPaKypbUIbIM TYpJepl MOTEHIMANIbl Kayil alMarblHBIH TIKEJIeH
pelenueHTTEPIHE alHAIIIbI.

Con cebenTi, Tayibl KoHE Tayalabl aydaHAApJblH KapKbIHIbl WIEpPLIIIL,
aJIaMHBIH IIaPYalIbUIBIK 1C-OPEKETIHIH dcep €Ty KapKbIHbI MEH apeasibIHbIH apTybIHA
OailJIaHbICTBI, COHJIAN-aK CEJJICH KOPFaHy MaKcaThIHA CaJbIHFAaH HUMapaTTapblH
TO3ybIHA HEMece OoJamakTa KYTIJIETIH el TaCKbIHAapbhlHA TOTEN Oepe aaMaiibl
nered kayinrepaid [64], [110] OGomysiHa OaiimaHbICTBI cel  KayinTiliri, ce
TaCKbIHJApPhIHA VIIBIPANTHIH ayNaHap >KOHE Cell Kaymi JKOHIHJErl YFhIMIapibl
capajar, CoJIapAblH HETI31HJIe KapacThIpalaThlH ayJaH KapTachIHBIH KaHa
HYCKaJIapbIH Kacay KaKeTTUIT TybiHaaas [14].

Kazakcrannma cen kaymiH 3epTTey JKOHE OHBI Oackapy, Oaranay Mocenelnepi
Meney A.P. xerekurinirimen «I'eorpadus sxoHe cy Kayincizairi MHCTUTYTh» AK-
Jla KeTepulim, >KalFachlH Taybin kenenl. «l'eorpadust xoHe cy Kaylnci3airi
UHCTUTYTEDy AK-11a J)Ky3ere ackaH aiFanikbl 3epTTey KYMBICTAPhI MIEHOEPIHIE Cell
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TaCKbIHJAPBIHBIH ocep €Ty KayImiH OaramayabiH omicreMeci a3ipienai [38], [52],
[111].

Cen TacKpIHIAPBIHBIH 9CEp €Ty KaymiH OaraiayJblH OHICTEMENIK HETi3aepi
TaOUFH KOPIIIaFaH OpTaFa ocep eTy KayIiH Oaraiay 9icTepiH, KayilCi3aiK TEOPHsIChI
(CeKBIOPUTONOTHS), KYWEHIH TYPAKTBUIBIK TEOPHUSCHI, PUCKOJIOTHS, MEHEIKMEHT
ONICTEpIH KApaThUIBICTaHy FBUIBIMAAPHI HETi31HAC CHUHEPreTHKANbIK TCUIAL
KOJIJaHy apKepuibl gadibiHnanrad [41]. Ockl yakpITKa IeiiiH cen KyObUIBICHIHA
KAaTBICTBl KaYINTUTIK KOHE Kayill YFeIMJIaphl HeriziHae KaszakcTaHHBIH cel KayirTi
aynmanmapbiHa XX raceipibiH 70 oK. asgFbiHaH 80 oK. JeHiH OelceHal 3epTTey
xyMbictapbl xyprizuai [1], [103]. 3eprreynep HoTHXKECiHAE CET TaCKbIHBIHBIH
KaJIbIITaCyblHA ~ oCe€p €Tyl  TUIPOMETEOPOJIOTUSIBIK,  T'€OJOTHUSIBIK,
reoMopGOJIOTHSUIIBIK, (DAKTOpIIAp aHBIKTAJIBII, CEJT OLIAKTAPhl MEH CEJl TACKBIHBIHBIH
naiina Ooiy Mexanusmaepi okikrenmi [2]. CombimMen katap, A.P. Meney,
H.®.Konotunun 3epTTeynepid FpIIBIMU TAJAy HET131HE araTThl CEJT TACKbIHAAPHI
cunaTTamanapblH KaylNTUIIK Jopexeci OoiblHIIA TUnTepre xikreal. Cen Kayinri
ayJaHjapabl TUOTEY 3 Heri3ri (akTopiap OOMBIHILA KYy3€re achlpbliabl, oyap I —
Cell KaNbINTAaCybIHBIH Ta0UFU (hakTopiapsl, [I — cenm TacKpIHIapPBIHBIH T€HETHKAIBIK
dKOHE JUHAMUKaIbIK cunarramanapel, [II - mnOpounecTiH 3SHEpreTukanibiK
KOPCETKIIITEPl. O31pJECHIeH TUIITEYAl HETI3re ana oThIpbin, 1989 k. anramksl per
KazakcTaHHBIH TayJibl j)KOHE Tayalabl ayJlaHJapbIHbIH CEJl KaYINTUIIK J9PEXKECiH
donablk Oaranmay MakcaTbiHga kaprtanap xacanabl (Komotwnua H.D. u gp.,
1989).Cen kayinTiiK KapTachlH 93ipJiey OapbIChIHIA CEJ KayiNTi ayJaHIarbl XKYpil
OTKEH CeJ TACKbIHBIHBIH KeJieMl, CeJl ©TiMi, CeJl KaWTalaHFBIIITBIFbI, Cell
TaCKBbIHBIHBIH YHEPTEeTUKANIBIK KJIAChl, JK€p CUIKIHICIHIH ocep eTy Ky, (6amn
ecebiMeH) CHUSAKTHI (DakTopjap ecCKepijie OTBIPHIN, Cell KayinTulr 5 1aopexe
ooitbiatna kepcetiai [38]. 1996 k. KasF3I'MMU xyprisren 3epTreyiep/ie ayMaKThIH
Cel KayllTUIN CeJl  ONIAKTApbIHBIH JKOHE CeJl  ajanTapbIHBIH  CaHIBIK
cunarramanapsl, GuIbTpanus Ko3PQPUIUEHTTEPIHIH MOHIEP1, KaybIH-IIAIIBIHHBIH
TOYJNIKTIK KabaTbl HEMECe MOpPEHANbIK KOJAlH aKTapbUly MYMKIHJIT, Cell
TaCKbIHAAPBIHBIH OTIMI JKOHE KOJIEMI1, CEIIH ThIFbI3ABIFbI )KOHE TeHE3UC1 OOMBIHIIIA
TUI HET131HJe OaranaHbin, HOTHXeciHIe KP aymMarbIHBIH cell KayINTUTIK KapTachkl
xacamabl [112]. Keidinipek Oy skymbictap kanraceil, KP-HbIH TeTeHIe
JKarIaiJlapblHbIH ~TAOWFU JKOHE TEXHOTEHIl KAyINTUIIKTepl MEH KayinTepi
AtnaceiHna xapelk kepmi [38]. Artan aiiTkanma, KasakCTaHHBIH TayJsibl JKOHE
Tayanael aynaHmapbiHbIHBIH 1:7 500 000 wmacmTaObIHIAFBl cel  KaylnTiUTiK
KapTachlHJa CeJl TaCKBIHIAPBIHBIH Tapally Jopekeci oOpHaiacy OuikTiri (M
ecebimMeH), eHICTIK (° ecebiMeH ), Cell OIaKTaphIHBIH Tapary Kod(PHUITUEHTI, KaybIH-
MIANIBIHHBIH JKBUIIBIK CyMMachl (MM eceOiMeH) KpUTepUUJIEpIHIH HeTri3iHae 5
Kareropusira >kiktenmi. JKekenmereH Tay »KoOTajlapbl MEH Tayjbl ayJaHiapbiHa
apranirad 1:1 500 000 macmTabTaFsl cen KayinTiIiK KapTachklHJIa KYPill ©TKEH cell
TACKbIHIAPBIHBIH eTiMIEepl (M3/c eceOiMeH), cell TACKbIHIAPBIHBIH
KA TaJIaHFBIITHIFBI (KBLT €Ce01IMEH ) XKOHE CEJl aJlalTapbIHbIH AJIbII JKaTKaH aydaHbl
(% ecebimMeH) KOpPCETKIIITEP1 HET131H1e CeJl KaylnTuiri 6arananabl. O 63 Ke3eriiae
KYPIiIl ©TKEH CEJl TACKBIHBI KOJIEMiHIH (MJIH. M%) KepceTkimrepi Herizinae Lie sxone
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Kynreit Anartaysl ymin 1:350 000 macmtaObigga HakThulanabl. Cesl KayinTuliriH
Oaraiay >KYMBICTaphl MYHBIMEH IeKTenMelai. Meicaibl, [2] JKyMbIChIHIA
KBaTUMETpUsITBIK ofic Herizinae 1:100 000 macmtadra [ne AnaraybIHBIH OPTaJIbIK
Oediri YIIiH cell KayinTUIIriHIH KapTackl kacanrad. OJ1 YIITiH cel TaCKbIHIapbIHBIH
KaJIBINITaCy OPHBI OOJBIN TaOBUIATBIH CEJI OLIAKTApbhl MEH CENJIK apHaiap, cell
TaCKBIHJAPBIHBIH KYPIIT 6Ty 30HACBIH TOJBIKTAl KAMTHTBIH CEJ1 OIIaKTapbl MEH
CEeJJIIK apHAaJapAblH Cy JKWHAY aJlalTapbl, COHBIMEH KaTap CeJl TaCKbIHIApbIHBIH
KaWblUTy HEMEce TOKTay 30HACHIH aJbI KaTKaH BICBIPBIHABI KOHYC OOBEKTiiepi
alKBIHJIAJIBIT, OJIAPJIBIH OPKAMCHICHIHBIH O31HAIK CeJ KaylNTUIIK KepCeTKITepi
aHBIKTAJIIbI. ATanm alTKaHJa, ceJl oIIaKTapbl MeH ceniik apHaigap 10...1000 Mm3/c
JKOHE OJIaH >KOFaphl cel oTiMaepl MeH KauTamanrblTeIFbl 10 xpuinan 100 xoHe
OJlaH J1a KOIl apajbIKThl KAMTUTBIH YaKbIT OOMBIHINA, CEJ OIIAKTapbl MEH CENJIK
apHaJIap/IblH Cy JKHMHAy ajanTapbl cel KAyINTUIIK JOPEKecl KOHE Cell KaJlbIITacy
BIKITAJIBIH/IA OOJIATHIH ayJaHAap OOMBIHINA, BICKIPBIHIBI KOHYC CEJTIK apHAHBIH CEJl
KAYIITUIIK JI9pEXKECl JKOHE CeNJIEH KOpPFaHy HWMapaTTapblHbIH Oap-KOKTHIFbI
OOWMBIHIIIA ce KAYINTUIrHIH 6 1opexeciHe )ikTeareH 0onarbiH. COHBIMEH Katap,
cen KayinTunirin 0aranay makcarbigaa 1:50 000 maciiraObiHa A€iiiH HAKThIJIAaHFaH
Ynken >xoHe Kimni Anmatel amantapblHBIH KapTackl naiibiHmamael [113]. Ower
naiipiHay OapbICBIHIA CEJ apHalapblHA CEJJIIH dcep €Ty 30HajlapblHA KOHE
BICBIPBIH/IBI KOHyCTapra Oaca Hazap ayJapbUIibl JKOHE OJlap KeJieMi J>KoHE
KalTalaHFBIIITHIFbIHA OaiylaHbICTBl 4 (CceNl apHaJapbl MEH CeJNIiH ocep €Ty
30HaJapbl) jkoHE 3 (BICBIPBIHABI KOHYCTAp) KaTeropusiFa *KIKTenal. by kapTaHbig
CpeKIIeNriHe KayilTi ajanTa OpHajacKaH MOPEHAJBIK-MY3ABIKTHIK KOJIep/IiH
aKTapbUTy >KaFJalbIHIaFbl CEJl TACKBIHBIHBIH OENTLT O1p ydacKenepre arbill KeTy
YaKbITBIHBIH €CEeNTeNlylH >KaTKpI3yFa Oojaabl. bapiblk kapramapra ToH Oenri
OJIapJbIH OTKEH CeJl TACKBbIHJAPBIHBIH €CENTIK CHMaTTamManapra O0aciibUIbIKKa aia
OTBIPBIIT JKacadyblHAa. ANaiiia, HUBAJIIbI 30HAJaFbl MOPCHAJIBIK KEIICHHIH YHEMI
e3repic YCTiHAe OOdybIlHA OailJIaHBICThI, ayMaKThIH CEJ KayiNTUIITH YPill 6TKEeH
CeJ TaCKbIHAAPBIHBIH CHUIIATTaMajapbl apKbUIbl Oaramay KIMMaTThIH FaJaMIIbIK
KBUTBIHY YKaFJalbIHIa OPBIH aJbIl KaTKAaH ©3repiCTepAiH YCcTeMeleHyl asChIHaa
©3CeKTUTIrH KorauTeim oThIp [114]. Con cebenTi, MISHHAIABI JKOHE HOCEPNi Cell
TaCKBIHJAPBIHBIH ~ KAJIBITITACYybl JKaFJaWbIHIA CET TAaCKbIHBIHA  VIIIBIPANTHIH
ayMaKTap/bl, CeJl KayMiHIH alJbIH-aly *oHE OJIaH KOpFaHybl THIMJIL jKOcmapiiay
YIIiH 3epTTey ayMarblH KelleHai Oaranay KaxeTTurtiri TysiHmansl [114]. Kaszipri
TaHJa, TOTEHIHMAIJIbI Cel  KaylnTunirin  Oaranmay  MakcateiHma [AXK
TEXHOJIOTUSIIAPBIHBIH, JKep/ll KalIBIKTHIKTAH 30HATAY MOIIMETTEPIHIH KbUIIaM, dpi
yaKBITBIIBI IIIEIIM KaOblIIay MakcaThIHA Maiiiaganbuty ascel aptyaa [49], [55].
Con cebenri, Ine AnarayblHbIH OpTajbIK O6JITIHIH Cel KaylNTUIr MeH cenl
TaCKbIHBIHA VINBIPAybl MYMKIH ayMakTapblH aHbiKTay yiriH ['AXK Herizinzaeri
MYJIBTHKPUTEPHUSITBIK 911ic Kosimanbuiasl [115], [116].

Cen TackbiHAAapel Kem (DAKTOPIBI TMpOLeCC OONFAHIBIKTaH, OJIAP.IbIH
KaJIbInTacybl OipHemie (hakTopaapAblH KadaTTachlll OpPbIH allybl HOTHUXKECIHJIE
kepinic Oepemi [14]. 3eprTey ayMmarblHAarbl Cell KaJbINTACybIHA BIKIAJ €TETiH
(bakTopiapsl Tangay apKbUIbl CeJl KaylNTUIINH allKbIHAAY bl 0aCThl KpUTEPUIATIED

96



tagaanasl (27-cyper). OpOip KpUTEpUIAIH cel KayinTuliriHe acep ery yJeci
AHATMTHKAJIBIK HWEPApXUSIIBIK TIpolecc oaici KeMeriMeH asbIKTanmbim, [TAXK
OarmapiiaMachl OPTAChIH/IA OBEPIICHITIK TAJIIay KYPaJibl KOMETIMEH OHICI/II.

Cen TacKbIHBIHA YIIBIPAUTBIH ayMaKTap bl )KOHE ayMaKTarbl MOTCHIIUAIIBI
KAayINTUTIKTI OarajayFa KaKeTTI KapTorpadusuiblK, KaIIBIKTBIKTAaH 30HATAY,
CTaTUCTUKAJIBIK, JATAIIBIK 3€PTTEY JKOHE 91601 MATIMETTEP KOJIAHBUIIHI (2-CypeT).
3epTTeynepai JKypridy YVIIiH, €H alIbIMEH, KEHICTIKTI KECKIHIEY MYMKIHJIT1
JKOFapbl, O13/11H karaaibiMbi3ga 12,5 M-re TeH kep OelepiHiH CaHABIK MOJENI
naiinananeuiel (ASF Data Search, w.p.). 3eprrey aynaHbIHAarbl Jkep OeTi
KaMBUIFBICBI MEH JKepJll TMaijanaHy mapTrapelH OeliHenelTiH Sentinel-2
)oncepikteciHiy 2021 KpUIIBIH TycipuUliMi OOWBIHINIA OHIEITEH KEHICTIKTI
Keckinaey MyMkiHmiri 10 m Oosatein [118] cyperrep Tammanmsl. Cen kayinri
KE3eHJEr JKAaybIH-IIAIBIH SKUBIHTBIFBIHBIH ~ MoHAepi CHELSA  ramaMabix
KIuMaTThIK Oa3aceiHaH [119], [120] amemaael. KenmepniH TapaidyblH alKbIHAAY
makcateiHga Konmaneurran NDWI (Normalized Difference Water Index) sxone
ayMakTarbl OCIMIIK >KaMbUIFBICBIHBIH CaHJBIK KOHE CalajblK KOPCETKIIIiH
anpikTaiTeiH NDVI (Normalized Difference Vegetation Index) wmnaekcrepine
Tanaay xacay yuiH 2021 xpuibl 24 miinene TYCIPUITE€H KEHICTIKTIK KECKIHAEY
myMKiaziri 10 m 6omateie Sentinel-2 rapbeinTeik Tycipinimi nainaransuas [121].
3epTTey ayJaHBIHJIAFBI TOMBIPAK >KAMBUIFBICHIHBIH KYpaMbl MEH MEXaHUKAJIBIK
KypbsuUtbiMbl  «O.0.0OcnanoB aTeiHAarkl Kazak TombIpakTaHy >KOHE arpoXuMUs
FBUTBIMU-3epTTey MHCTUTYTh JKIIC-1 o3ipeneren XKerticy amadbiabia 1:500 000
MaciTaOTarbl TONBIPAK KapTachl apKbUIbI aHBIKTAIABI [122]. 3epTTey anaObiHaarsl
Cy OOBekTiiepi MeH UHEGPACTPyKTypa KEIIEHIHIH BEKTOPJBIK KabaTTapsl
HydroSHEDs [123] »xone Open Street Map KOMMEpIMSIIBIK eMec BeO-
KapTorpadusuiblK Jk00achlHAaH SKyKTemin anbiHabl [124]. Cen ommakTapbIHBIH
3epTTey aylaHbIHIArbl OMIKTIK OOibIHINA yiaecTipiayi [45] anbiHasl. YIJIKEH jKoHE
Kimri Anmatel €3¢H allanTapblHAaFbl XaJbIKTBIH OpPHAJIACy THIFBI3ABIFEI AJIMATHI
KaJachIHBIH IM(paBH3alusuiay OackapMachiIMeH jkacamraH [125] «Anmatsl
KaJIAaCHIHBIH ~ XaJIBIK TBIFBI3IBIFE KapTachlHaH aiblHAbl. COHBIMEH Kartap,
uMapaTTap/iblH OpHaJacy KOOpJaWHATanapbl, AJIMAaThl KajacChIHBIH |eTeHIIe
JKaraanmap aernapTaMeHTiHeH anbiHabl [126].
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Cel TacKBIHBIHBIH KayiNTisliK KapTackl ’ ‘ Celt TacKbIHBIHA YIIBIPAITEIH ayMaKTap KapTachl

Cyper 27. Cen TaCKbIHBIHBIH KaJIBIIITACYBIHA 9CEP €TETIH KPUTEPHUIIIEPIiH Ti3iMi

5.1.1 Cen kayinrijiirine acep erymi ¢akropaapabl Tajaay Heridinge
alKbIHAAJIFAH KpUTepuijep

3epTTey ayAaHBIHIAAFBI CEJI  KaJIBIITACTHIPYIIBI  (aKTOPIAPABl  Talaay
HOTIDKEJIEpl cell KaYINTUTITIHIH HETI3T1 KPUTEPUUIIEPIH *KOHE OJaplblH 9Cep €Ty
JIEHTeiJIepiH aHbIKTayFa MYMKIHIIK Oepni. Opb6ip kputepuit ArcGIS 10.8
OarapiiaMachblHAa OHIENIN, OJIAPbIH Cell KayINTUIIK Jopekec OOMbIHIIA 3epTTEy
aylaHbl 5 30Hara: aca »)orapsl (5), xorapsl (4), oprama (3), ToMeH (2), eTe ToMEH
(1) 6emiumi.

1. Cen xayinTi oOBEKTUIEpJEH KAIIBIKTBIFBL. Byn Kputepuiiiz KayinTiiik
JIOPEKECIH aHBIKTAY YIIIIH 3epTTey anaObIHAaFbl MOPEHAJBIK KOIACPAIH KOHE Cell
OIIIAKTAPBIHBIH CAHBI MEH OpHAJIACy KOOPAUHATANIAPHI AHBIKTAJIIbI.

1.1 Kennepaen xambIKThIFbI (Distance from moraine lakes). My3abIKTBIK-
MOpPEHAIIBIK KeJJep My3[aHy Ipoiieci OalKaiaTblH OWIK Tayjbl aWMakTapja
ke3neceni [127]. Cen kayinTuUTriHIH TybIHIAYbIHA HETi3 00JIaThIH 0acThl (hakTop
OJIAPJBIH aKTapbUTybl. MY3IBIKTHIK-MOPCHAJIBIK KOJICPAIH aKTapbhlTy Kayri OHBIH
MOPGhOMETPHUSIIBIK CUTIaTTaMalapbiHa, KOJIJIET1 JKUHAIFaH Cy KoJIeMiHEe, COHbIMEH
KaTap KeJl 0aiijlaMbl MEH OHBI KOMKEPIIT )KaTKaH Tay KbIHBICTAPBIHBIH MEXaHUKAJTBIK
KypaMmbiHa Toyeni [128]. An, MyHnai skarnainap 3epTTey ayIaHbIHAaFbl OipKaTap
MOpeHabIK Kejaepre ToH. CoJl ceOernTi, MOPEHAIBIK KOJACPACH KaIIbIKTHIKTHI
KK3 xone I'AXK TexHONOTHSTIAPHIHBIH KOMETIMEH AaHBIKTAIFaH MY3/bIKTHIK-
MOPEHAJIBIK KOJIEPiH KOOpAMHATATIapbiHA OAIaHBICTHI AHBIKTAJIIBI.

MopeHanbIK KeaaepAeH allbICTaFaH CalbIH, TIISIITUANIIBI CEeJT TACKBIHAAPbIHBIH
KJIBINTACY BIKTUMAJIBLIBIFBIHBIH TOMEH/ICYIHE OailIaHbICThI KAYINTUIIK JT9PEKeEC]
TOMEHCHI. AJ, cel TacKbIHbIHA YINBIPAWUTHIH ayMaKTapJbl aHBIKTAY Ke31HJE,
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KJIBINTACKaH TJIALHUAIABI CEJ TACKBIHIAPBIHBIH €CENTIK NapaMeTpIepiHiH, dcep eTy
JOPEKECIHIH apTybIHa OAMIaHBICTHI KAyINTUIIK qopexeci apta tyceni [3]. Mbicaisl,
15.07.1973 x. Kimi Anmats! e3eH anaObiaaa Ne2 xxoHe No3 kenaepIiH aKTapbLIybl
HOTWKECIH/IE KAJIBIIITACKAH CeJI TACKBIHBIHBIH cell oTiMl 10 kM-aeH kel 7-10 MbIH
m/c kxyparan. An, B.C. Hussos u A.C. Jerosen [129], [130] sxekeneren
TycTamanap OOWBIHILIA Cell OTIMIHIH Keleci MoHaepiH Oepeni: «MBIHKBIIKBD
TycramachkiHga — 324 wm%/c; «TylbIKCy Kakmack» TycramachiHma (2,5 K
OysbutbiMHaH ToMmeH) — 2300 m/c, «Capblcaii» TycramackiHga — 3200 m%/c;
«Megey» cen KoiiMachklHa Kipe Oepic xeperi Tycramana — 5180 m3/c.

1.2 Cen omakrapbiHaH KambIKThIFBl (Distance from mudflow centers).
3epTTey aylaHbIHAA TJISUANABl Cel TacKbIHIAPBIMEH KOca, Hecepil cel
TaCKbIHIAphI J1a Ui KepiHic Oepemi [4]. Atamran aymMakTa KaJblITacKaH Cell
TacKbIHJApBIHBIH 80%-1aH acTamMbl HOCEpJl TEHE3UCTErl Cell TACKBIHIAPBIHBIH
yiecine tuecumi [34]. Boc CBIHBIKTBI MaTepuaNgapblH €a9yip KOpbI 0ap >KoHe
eHicTiK MaHaepl 10-55° apanblFblH KYpaWThIH ydacKelep — Cel OIIAKTapbl Cell
KayinTinrin O0aramayaa aca Maue3abl [1], [2], [4]. Cen omakTapbiHaH ajgbicTaraH
CallbIH, HOCEPJII CeJ TACKBIHBIHBIH KaJBINTACy BIKTUMAJIBLIBIFEI TOMEHICYIHE
OallIaHBICThI, KAYINTUIIK Jopexect ae TemeHaen 1. Cen TacKbIHbIHA YIIBIPAUTHIH
ayMaKTap/Ibl aHBIKTAY Ke31H/1e, KAJTBIMTACKaH HOCEPIIi CeJ TACKBIHIAPBIHBIH €CETITIK
napaMeTpiepl MEH acep €Ty AJPEKECIHIH TOMEHJCYiHe OalIaHBICThl KaylNTUIIK
nopexeci TeMeHnen Tyceni. Meicanbl, 08-09.07.1950 k. Yinken AnMatel ©3€H
anmaOblHAa Hecep KaHOBIPABIH JKayybl HOTHXKECIHIEC KaJbITACKaH  Cell
TAaCKbIHAAPBIHBIH OTIMJEp] Kenecinel GomraH: eH skoraphbl cen otimMi — 1160 mP/c,
«Kym6en-cara» Tyctamackinaa — 1000 m3/c mamaceinna, Arocail o3eHi 6oibIHIIA -
300 m%/c, Anmatel Kanackl MadbiEAa — 100-120 m%/c xysIxk [3].

2. Kaysin-mamsbia (Precipitation). YKaybIH-1manisa Meiepi ceia TaCKbIHBI
KAYITUIITIHIH JKOFapbUIayblHa 9cep €TeTIH Tarbl 01p (akTop. KaybIH-IIaIIBIHHBIH
Tapaaybl TEK ayMak OOMbIHIIIA FAaHA €MEC, COHBIMEH KaTap OUIKTIK Oesey OoMbIHIIA
opkenki [131]. byraH buFanm TachIMajnaymibl aya MacCajlapbIHBIH JKOJIBIH]IA
OaThICTaH IIBIFBICKA Kapall CO3BUIFAH Tay JKOTAJIAPLIHBIH TAaOWFU IIeKapa Ty3yi
centirin  turizeni [132]. JKayplH-IAIIBIHHBIH ~OWIKTIK OOWBIHIIA Tapatysl
ayMakKTarbl HOJIIK HM30TEpMaHbIH e3repiciHe Tikened Toyenai. Meicansl, Kimn
AnMatbl ©3¢H anaObIHAarbl HOJIIK u30TepMaHbliH 4500 M OuWiKTIKTE OalKaTybl
KE31HJIE JKaybIH-IIAIBIHHBIH €H KOFapbhl MOJIIEPIHIH ©3repyl MapAbIMChI3 KOHE
OyJ1 ©3 Ke3eriHae KyaTThl Cell TaCKbIHIAPBIHBIH KaJbIITacyblHa BIKMA eteni [2].
KaywiH-mamsiH MenmepiHiy OWiKTIK OOWBIHIIA ©3repyiHiH OacThl cebebl Tay
Oetkeinepinmeri  arMocdepanblk  (hakTopIapAbIH ~ OPEKETTUIIr, COHAai-aK
TEPMUKAIIBIK KOHE JUHAMUKAIBIK (DPOHTTApIbIH KYIICIOl apKbUIBI TYCIHIIpiiei
[64]. ComnbiMen Karap, JKaybIH-IIANIBIHHBIH TYCyl ©3€H AaFbIH/IBICHIHBIH
YKOFapbUIaybIHA JKOHE TEPMOKAPCTTHI MPOLECTEP/IIH KAPKbIHABI KOPIHIC OepyiHe
aNbBITl KeJieAl. 3epTTey ayMaFbIHBIH METCOPOJIOTHUSIIBIK CTAaHIUSJIAPMEH Harap
KAMTBUTYbIHA OalIaHbICThI, >KaybIH-IIAlIbIH MeumepiHiH MaHaepi CHELSA
MOJIIMETTEp Oa3achIHAH aJIbIHBII, OHICIIII.
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3. Tombipak >xambUTFbIChl (Soil). Cen TacKbIHBIHBIH THIFBI3BIFEI MEH Cell
Maccachl KOJIEMiHIH Heri3ri KypayHibIChl OOJBIN TaObUIATHIH TOIBIPAKTAPABIH
TPaHyJIOMETPHUSIIBIK XKOHE MUHEPAIOTUSIIBIK KYPaMBbI CeJl KayINTUIIriHE 9cep eTeTiH
dakTopmapaeiH  Oipi Oombim  Tabbwiamel  [14].  Tomblpak  TPYHTTapBIHBIH
UHOQUIBTPAMSUIBIK  KOHE (WIBTPALMSUIBIK — CHUIATTaMallapbl  KaybIH-IIAIIBIH
TycyiMeH Oipre aWTapibIKTail JTopeXkele arblHAbl CUNAThIH aHbIKTaiabl [133].
NHDUIBTpausablK CUIIATBI TOMEH KOHE JKaybIH-TIAIIBIH TYCY KapKBIHBI )KOFaphI
OoJIFaH jKaraiiia OETTIK aFbIHbI O6TIMJICPIHIH IIEKTI MOHHEH achIll TYCY1HE JKOHE
SPO3USIIBI-BIFBICTIATBIK ~ KYOBUIBICTAPABIH, TYbIHAAyblHA anbin  Kedemi [134].
NuunbTpanusnblK cunaTTaManapbl >KOFapbl JKOHE TOJIACCHI3 JKayFaH »KayblH-
HIAlIbIH TOMBIPAK TPYHTTAPBIHBIH KaJlblH KAaO0AThIHBIH bUIFAJIJaHYbIH KaMTaMachl3
€TII, BIFBICTIATBI CEJl KYOBUIBICTAPBIHBIH KOpIHIC OepyiHe >KaFmaad jkacaljbl, aj
OJIapJbIH TOJBIKTA CYMEH KaHBIFYbl TI30€KTI Cell MPOLECTEpIiHIH >KaHIaHybIHA
aJbIIl Keyell. 3epTTeNiN OThIpFaH ayMmak OOMBIHILIA TONBIPAK >KAMBUIFBICHIH CEl
KayINTUIITIH aHbIKTay MakcatbiHga Oaramay 1:500 000 macmrabrtarsl JKericy
aaOBIHBIH TOTBIPAK KapTachkl [122] apKbLIbI )Ky3eTe achIpbUIIbL.

4. buiktik (Elevation). buikTik Oenrijzepi Hemece xep Oeaepi cen
KaJBIITACTBIPY MPOIECIHAEC MAaHBI3AbI POJ aTKapaabl. DPO3USIIBIK MPOIECTEP
HOTIDKECIHAE TY3UIreH Oelep/liH Tepic MIIIHAEpl cell TaCKbIHJIAPBIHBIH Iaiia
00JIyBl JKOHE Jamy olarbl O0oJibill TaObuTaabl. COHMmAM-aK, cell TacCKbIHAAphl ©TE
KATThl bUIFAJIJaHFaH 0OC CHIHBIKTBHI MacCalap/IbIH BIFBICYbl HOTHXKECIHIE OenepiH
OH MINNHJAEPIHIH IIEriHAe KaJIblITaCybl MYMKIH. 3€pTTENiN OTBHIPFaH ayMak
reomopdororusielk Typreiga [1], [2], [103] xikremecine coiikec 4 Oenaeyre
6eminred: a) 1000-1700 m apanbIFbIiHAa TUTIMACHY JOPEKeECi OpTYpJll ajaca TayJibl,
9) 1600-2900 M apanbIFbl KapKbIHJIBI TITIMIEHTEH opTaia Tayibl; 0) 2800-3300 m
apaJIbIFbl TayJIbl KYPBUIBIMAAPBIHBIH MY3/BIKTHIK KOHE KapJibl OHICITEH KaJIbIK
nimriHiHAer Tik 0eTkenni ouik Tayinsl; B) 3200-3400 m, 5000 m xgeifiH skapTacTh-
MY3IbIKTBI OiK Tayibl. Kazipri yaksitta 2800-3300 M apasibifblH KAMTHTBIH O€maey
Kac PerpecCUBTI SPO3USHBIH JaMy ayMarbl KOHE CENJIIH KaTThl MaTepHaJapMeH
HETI3T KOPEKTEHY ydackeciHe aiHanmyna. buik Taynbl Oenfey/iH TeOJOTHSIIbIK
YKOHE KIIMMATTHIK (PaKTOpJapbIHBIH T€OMOP(OJIOTHSIIBIK (paKTOpJIapbIMEH O1pIKKEH
YKUBIHTBHIFBI MYH/IA KarTai KoT MOJIIEPAET] CHIHBIKTH MaTepUasaap KUHAKTATYbIH
aliKpIHIAN KOWMal, COHBIMEH KaTap TaCKbIH SHEPTUSCHIHBIH aHAFYPJIBIM KOFaphI
KOPCETKIIITEPiHE M€ OOJIBIN KEJNETIH CeNIepAiH KaJIbINTaCyblH KaMTaMachl3 €Tel
[135]. Conppikran na, OMiKTIK OeNriiepiH KayinTuliK Jopexeci OOWBIHIIA KIKTEY
KE31HJIe, aTajJiFaH OelIey «aca ®KOFapbDy KaTeropus peTine Tanbuibl. CollKeciHie,
KAyINTUIITT KOFaphl, opTaiia, >koHe ToMeH kateropusuiap 3200-3400 m, 5000 m
neuin, 1600-2900 M, 1000-1700 m apanblKTapblH KaMThinbl. buikTik Oenriiepi
KOHIHAETI 3epTTey ayMarblHa KaThICTBl MOJIMETTEp KEHICTIKTI KEeCKIHACY
MYMKIHAITT 12,5 M KypaWThH *ep OeaepiHiH caHAbIK Mozem Herizinae ALOS
PALSAR monimerTep 6a3achbiHaH aJibIH]IbI.

5. Enicrik (Slope). Cen TackpiHAapbl 00C CHIHBIKTHI MaTepUATIIAPABIH €HICTIK
apKbUIbl CYWBIK KYWI€ OpBbIH aybICThIpYbIMEH OaitnanbicThl. COHABIKTAH J1a, Cel
TACKbIHBIHBIH KAYINTUIINH »OHE Ce€J TAaCKbIHbIHA YIIBIPAUTBIH ayMaKTapibl
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aHbIKTay Ke3iHAe CHICTIK MoHAepiHiH MaHb3bl 30p [136]. Conpaii-ak, cen
TaCKBIHJAPBI «CY — 0OC CBHIHBIKTBI MaTepHUall — CHICTIK» JKYHECIHIH Tere-TeHIIT
OY3bUTYBI HOTIKECIH/E, SIFHU aTallFaH MapaMeTpiiepIiH OipiHiH MIEKTI MOHHEH achIl
TYCy JKaFJailblHIa TYBIHIAWTBIHIBIKTAH, CeJd KayiNTUIrH aHbIKTayaa Oyl
napamMeTpIiH PeJi KOFaphl €KSHIITIH aTan ©TKEeH *oH. EHICTIKTIH MOHI KOFapbl
OOnFaH CcailblH, CeNl TACKBIHBIHBIH KbUIJAMIBIFBI, THIFBI3ABIFBI apPTHIMN, CEI
TaCKBIHBIHBIH OMIKTIT (AeHTeii) xorapsiiait Tycemi. Crenanos b.C. xone Sds3oBa
P.K. 3eprreynepi [14] GoiibiHINa cea TaCKbIHAAPHI KHi KaJbIITaCaThIH OpTallla )KOHE
ouik Taynel Oemumeyneri (2200-3400 M) eHICTIII ©H JKOFapbl ayMakTap
KApacThIPbUIBIIT OTHIPFaH YJIKEeH >koHe Kimni AnMathl ©3eH ananTapblHa THECLI.
EHICTIKTIH KayINTUNK JopeXeci aHbIKTay YIHIiH 12,5 KEHICTIKTIK KECKIHIEY
myMKiHairine ue ALOS PALSAR XBCM-i konmaHbUIIb.

6. ArelH KyaThIHbIH HHIekci (Stream power index). SPI - arbiHCYABIH
SPO3USIIBIK KYIIiHIH eJemi 0osbin Tadsuiansl [137]. by emmem kanmai na Oip
TonorpagusablK  OETTerlT MOTEHUMAa Abl Cy OJpPO3USCHIH CUIATTAay  YILUIH
KojaanbUiaabl. Cy skuHay anaObIHBIH ayJIaHbl )KOHE €HICTIK MOHEPI KOFapbUIaraH
CalibIH, KOFaphIJIaH TOMECH Kapai KEJIETIH Cy MOJIIIEPI MEH OJIAP IbIH Kb TAMIbIFbI
na apra tycenl. Com cebenTi, apHa MaHbl 3pO3MsFa YIIbIpan, OOC CHIHBIKTHI
MaTepHaIapAbIH €A0yip MOJIIepi aFblH apKbUIBl TaChIMAJIIaHA OTHIPHIT, aFbIH
KyaThbl UHJEKC1 MEH 3PO3Usl KayMiHIH apTybIHA aJIbIl KeJIEe1 . AFBIHHBIH KyaTThLIBIK
dakTopbiH Oaranay apKbUIbl CY KOPBIHBIH 0OC CHIHBIKTHI MaTEpHAIIJAPMEH apaiacy
ayMaKTapbl aHBIKTAJBIN (D), 3epTTENIN OTBIpFAaH ayJlaH KayllTUIK Jopexeci
OOMBIHIIIAa 30HAJIapFa OOJIIH/II.

SPI = In(A*tanf3) (5)

MYHJAFbl, A — Cy )KMHAY aJla0bIHBIH MEHILIKTI ayJdaHbl, 3 — €HICTIK TPaJUEHTI.

/. boc CHIHBIKTBI MaTepuanfapiblH TackiMangaHy uHIekcl (Sediment
transport index). Cen TaCKbIHBI IPOLIECIHE apHAAAFbI TPYHTTHIH KATThI O6JIIIEKTepIH
HEMECEe Cell MacCachbIHBIH, COHJai-aK OHBIH KYpayIIbUIapbIHBIH IIOryiMEH
CUMATTaJaThlH CeJ KOCHACHIHBIH apHaJbIK KO3FAJIbICHl JIETeH aHbIKTaMa OepiireH
[138]. Myp sxone bepu [139] cumarraraH 0OC CBHIHBIKTBI MaTepHaIIap/IbIH
TacChIMaJIIaHy MHJIEKCI - apHa MaHBIH/IaFbl DPO3USFA YIIIBIPAFaH KoHE 00C CHIHBIKTHI
MaTepHaIapAblH IIOFBIPJAHFAH ayMaKTapblH CcHUOATTaiabl. boc  CHIHBIKTHI
MaTepHuaIapAblH TaChIMaJIaHy UHJIEKCIHIH €H KOFaphl MOHEPI TiK OeTKeep MeH
Cy *KHHAy alaObIHBIH 3PO3UsFa YIIbIparaH ToMeHT1 Oesikrepine ToH [140]. An Oy
WHJICKCTIH TOMEH MOHJEpl IOTiHAUIEpAiH Oasy KO3FalbIChIH CHMATTalIbI, COJ
ce0OernTeH Je, MeriHAIepAlH )KUHAKTATybl 6CIMIIK JKaMbUIFbICBIHA 0ail, Cy KUHay
aaObIHBIH JKOFApFhl OeJiriHe TOoH. byn umHIekc maHamadT SPO3USICHIH HKAKCHI
CUMATTalIbl, COHABIKTaH OOC CHIHBIKTHI MaTepUaIapAblH OHiK TayJbl ayMaKTaH Cy
IIASITBIH JKOHE MIOTIHIEep KUHAKTAIATHIH ayJaHFa MIOFBIPJIaHybIH KepceTeni. boc
CBIHBIKTBI MaTepHANIAPIBIH Cy >KMHAY anadbl OOMBIHINA TachIMalIaHybIHA
IpaBUTALINS, €HICTIK KOHE MIOTTHIIIEPAIH IIOFBIPIAHYbl CUSIKTHI (pakTopiap acep
ereni (6):
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STI=(m + 1) x (A /22.13)™ x sin(B / 0.0896)" (6)

MYHJIaFbl, A - Cy ®KUHAY allaObIHBIH MEHIIIIKTI ayAaHbl, § — )KEPriTiKTI )KepaiH
SHICTITI, M — ayJaH YJeCiHIH KepceTkim, oaeTTe, o 0,6-Fa TeH, N — C€HICTIKTIH
KyJiay KepceTKii, oJI, ofeTTe, 1,3-Ke TeH.

8. O3en xkemicinig ckmimiri (Drainage Density) - amanrtarbl €3¢H JKeJici
V3BIHJIBIFBIHBIE, alall ayJaHblHa KatbiHackl (D, km/km?). Byn kpuTepuii ayman
HIeTiHAET1 THApOorpadUsIIBbIK JKEIHIH JaMy JOpekKeCIH KepceTel. ©3eH KelciHIH
JKULTITT  KaybIH-IIAIIBIHHBIH ~ MOJIIEPIHEe, TEOJOTUSIIBIK KYPBUIBIMBIHA, JKEp
OenepiHe, TOIBIPAK MEH O©CIMIIK KaMbUIFBICHIHBIH CHIIaThIiHA OaimanbicThl [141].
O3eH KeNMCIHIH KHUUTIT TONBIPAKThIH MHOWIBTPALMSIBIK KAOLIeTI TOMEHIETeH CalibIH
JKorapbLIaiabl [142]. ©3¢H KemiCiHiH JKUUTIr KOFaphl aydaHaap Cell TaCKbIHBIHBIH
KaJIBIIITACY JKOHE JKYPIIl 0Ty 30HachIiHa aiiHama el [135]. CoHbIMEH KaTap, ©3¢H JKeIicCi
YKUUIITTHIH €H >KOFapbl MOHJIEP1 JKaybIH-IIAIIBIH MOJI TYCETIH OMIK TayJibl aynaHaapra
ToH. COHJIBIKTAH CeJI TAaCKbIHBbI KAyINTUIIK JCHTeWiH aHBIKTay/Ja ©3€H KEICIHIH
YKULTITT MaHbI3bl (PaKTOP OOJIBIN TAOBLUIAIBI.

9. OciMIiK >KaMBUIFBICBIHBIH KaJlbIITaHABIPbIIFaH wuHAEKCT (Normalized
difference vegetation index) — 3epTTey aymaHBIHAAFbl ©CIMIIKTEPMIiH CaHBI MEH
CarachblHbIH CaHJIBIK KOPCETKIilI. OCIMIIK >KaMbUIFBICBIHBIH 3pO3UsiFa KapChl
OpEeKeTI KaJblH KabaTThl MIBIMAAP/BIH OpbIH adyblHaH Oaikanasnsl. [IeiMaap meH
araill TaMbIpJapbl OETKEHITIK OETTIK aFbIHBIHBIH PO3UsIIaHY OPEKETIH O9CEeHIETII,
JISJUTFOBHANIBI KOHE KOJUTIOBHAJIBI IMOTIHAUICPIIH OeKyiHe >Karaa jkacailjpl
[143]. An on o3 ke3eriHie, ayMaKThIH 3pO3HsFa VIIbIpay KaOijdeTiH aiTapibIKTait
TOMEHJIETIN, CeJl TACKBIHBI KyaTThUIBIFBIHBIH TOMEHEYIHEe ocepiH Turizeni. NDVI
MoHZEpl «-1» wMeH «0» apanbiFbiHIAa OoJica, OHJA 3€pTTEY AayJdaHbIHIA
MH(QpaKypbUIbIM OOBEKTUIEpI MEH Kap, Cy, TOMbIPaK >KaMbUIFBICBI MEH Tay
KBIHBICTAPBIHBIH, TapalFaHIBIFBIH Kepcerce, «0» MeH «l» apalibiFbl ©CIMIIK
*aMbUTFbIChIHA THeci [144]. OchbiFan opaii, 3epTTeil OThIPFaH ayIaHHBIH OCIMIIIK
YKaMBUIFBICHl KEHICTIKTIK KecKiHaey MyMkiHairt 10 M-re ue Sentinel-2 FapbIuThik
TYCIpLIIMAEPIHIH HETi31He Keleci popMyia apKbLIbl aHBIKTAIIBI (7).

NDVI = (NIR-Red) / (NIR+Red) (7)

myHaarel NIR — jxakelH MHGpaKpI3bLT aliMakTarel kepiHic, RED — xpI3bu1
aliMaKTarbl KOpIHiC.

10. Umaparran KamibIKThIFBI. Cen TaCKbIHAAPBIHBIH aJIbIH ally, OHBIH
3USTHJBI CaJIIAphIH TOMEHJIETY HEMECE JKOI0 MaKCaThIHAA 3EPTTEY ayMarblHIaFrbl
Yinken sxonHe Kimri AnmaTel e3¢H ajanTapblHAa CeJI TAaCKbIHBIHAH KOPFAMTBHIH
UMapaTTap cajdblHFaH. byl umapaTTap ayMakThIH CeJl TacKbIHbIHA YIIIbIpay
JIOpEeXKECIH TOMEHACTYre bIKnan etei. MaparrapibiH opHaiacy KOOpAUHATTaphbl
MYparaTThIK KoHE BEJIOMCTBOJIBIK €CENTEPICH AJIBIH/IBI.

OpOip KpuTepuil Oaranay HOTIXKECIHIE KeJeCiiel HoTHXKelepre Kol
JKETKI311I1:
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1. Cen kayinTi o0bekTUIepAeH KambIKTHIFBI (Distance from hazard objects).
Ynken xoHe Kimi AnMatel e3¢H ajanTapblHAa OpHAJIACKaH MY3JBIKTHIK-
MOpEHAJBIK KOJIIEp MEH CEJl OLIaKTaphbl Cell KayinTi O0BEKTIIep PETIHAE TaHJAbIIT
aNbIHABL. Tanmay HOTHKEC! OOMBIHIIA CeJT KayINTi 00ObEKTiIepeH KambIKThIK 0-6,7
KM apajbIFbIHa KAYINTUTIKTIH 5 qopexecine 6eminai. Cen KayinTi 0ObeKTUIepIeH
0-0,8 kM apanbIFbIHIAFBI KAIIBIKTHIK KayiNTLTIr eTe xorapsl, 0,8-1,6 KM apambiFsl
KAYIITUIIT XKOFapsl, 1,6-2,6 KM apaibIFbl KayINTLIIT oprama, 2,6-4,1 KM apaibIFsl
KaylnTiairi TemeH, 4,1-6,7 KM apaibIFbl KayilTUIIN aca TOMEH KaTeropusiiapblHa
KIKTEI1. OpOip KaTeropus OOMbIHIIA KAYINTUIIK MOHAEP1 MEH OJIapAbIH HET131H/IeT1
KayinTi ay1aHaap/IibIH yJjieci 3-KecTene KeITipuIreH.

2. XKaywma-mameia (Precipitation). JXaybIH-mambiH KayinTUTK gopexeci
OoiipiHIIa 76-109 MM apanbiFbl — oTe xKoFaphl, 109-135 MM apanbiFbl — )korapsl, 135-
162 mm apanbiFel — opraiia, 162-190 MM apanbsirel — TomeH, 190-230 MM apainbiFsl
— aca ToMeH OOJIbIN OOJIIH/II.

3. Tomeipak (Soil). TombIpakThIH KypaMbl, T€HE3HCl1 >XKOHE KyaTbl Cell
TaCKbIHbIHA 9Cep €Ty JopekeciH aHblKTay yuiH, 2005 x. a3ipaenren 1:500 000
Macmtabtarel  JKeTicy ayMarblHBIH  TONBIPAK  KapTachl  IMalajaHbUIIbL.
HotmxeciHae TONBIPAKTHIH CIHIPTIIUTIK KOHE WHQWIbPULMAIBIK OTKI3TIIITIK
KACHEeTIHE Kapaid KayllTUIIr1 aca )oFapsl (5) aiiMak peTiHe MY3AbIKTap, PUPOHBbBIE
TI0JISA, KapTacTap, KOpbIMAAp-IeH KypaJFaH 30HACHI, )KOFaphl (4) — TayJIbI-OpMaHIbI
Kapa TOMbIpAK Topi3ll 30HACHI, opTamia (3) — Tayibl Jana Kapa TOIbIpaKTap/iaH
KYpaJiFaH 30Hachl, TOMEH (2) — maiiMaaHFaH TayJibl Kapa TONMbIpaKTapaH KypaiFaH
30HAChl, 6T¢ TOMEH (1) — TayJbI-IIATFBIHIBI ATBIUIIK, CYOaNbIUIIK HIBIMTE3EKTECH
KYpaJIFaH 30HAChI PETiH/E KaObUITaH/IbI.

4. buiktik (Elevation). 3eprrey aymaHblHAAFbl Cel KayinTi OOBEKTiNIEP
1158-4335 M OWIKTIK apaibIFbIHAA TapayifaH. buikTik Oenriiepi OoWbIHINIA cel
TaCKBIHBIHBIH aca KayinTi oenaeyi petiage 1700-2900 m., sxorapsr - 2900-3300 M,
optama - 3300-4335 M, Temen - 1158-1700 m apanbikraps! aHbiKTaabl. Kayinrisiri
aca xorapsl aymak petinae 2900-3300 M apanbIrbl aHBIKTABI, ce0e01 Oyi1 aymakTa
CEJI OIIaKTaPBIHBIH KO CaHbl MCH aydaHbl TiPKEITCH.

5. Emnictik (Slope). 3eprrenin OTbIpFaH aymak YIOIH ceJl KaylnTUIITH
OarayiayJia €HICTIK MaHbI3bI (hakTopyapasiH Oipi OoJsibin TaObutaabl. OFaH KOca
HOCEpJl >KaybIH-IIAIIBIH MEH TIK EHICTIKTIH OOJybl OHE€ OOC CBHIHBIKTHI
MaTepHaIapAblH JKUHAKTAIYbl amaTThl Cel TACKbIHIAPBIHBIH KaJIbIITaCybIHA
oKenel. 3epTTey HOTIKeNepl OOMbIHINA KayINTUTIT aca >KOFaphl ayMaKThIH €HICTIT1
40-80° apanbIFbIH/IA XKaJTBI ayAaHbl, )KoFapbl 32-40° apanbiFeiHaa, opraiia 24-32°,
TeMeH 14-24°, ete TemeH 0-14° apayibIlFbIH KYpabl.

6. AFBIHABI KyaThIHBIH MHACKCI (Stream power index). 3epTresin oThIpraH
ayMaKTBIH aFbIH/bI KyaThIHBIH HHJICKCI CeNT KayInTiUIIriHe OaiIaHbICThI 5 TopeKere
Oeminmi: eTe xorapsl (4,5-13,5), xkorapsl (2-4,5), opraria (0,3-2), temen (-4,3-0,3)
#oHe oTe ToMeH (-13,8—4,3). ArbiHAbl KyaThIHBIH MHIEKCIHIH >KOFapbl MOHAEPI
ayMaKTaFbl €HICTIKTIH >KOHE ©3€H aFbIH/BICHIHBIH >KOFapbhl MOHJEPIH KepCceTel.
Ocpbunaitia, SPI kanpITackaH cell TaCKbIHBIHBIH OOC CHIHBIKTBI MaTepualapabl
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TachIMaliiay KaOuneTiH aHbikTaiiabl. SPI >xorapsl OonraH caiiblH, 00OC CBHIHBIKTBI
MaTepHuaiiap a YJIFanbIl, cell TACKBIHBIHBIH THIFBI3IBIFBIHA 9CEP €TEe/Ii.

7. Boc CBHIHBIKTBI MaTepHaNgapAblH TackiMainany wuHaekci (Sediment
transport index). 3eprTrey aymaHbl OOWBIHINIA OOC CBHIHBIKTHI MaTepHAIIAPABIH
TachIMaliIaHy HWHACKCIHIH MoHAepi 0-858 apanbiFbiH Kypanael. boc CBHIHBIKTHI
MaTepHaIapAblH TapajFaH eTe JKOFapbl MHIEKC MoHepl 478-858, xoraps 263-
478, oprama 111-263, tomen 24-111, ete TomeH 0-24 apalibIFblH KAMTBIIBI.

8. Ogzen xemniciniy xuiniri (Drainage Density). 3epTTey ayJaHbIHAaFbI ©3€H
JKEJTICIHIH KULIIrT OOMBIHINIA KayiNTLIIr eTe Kofapbl MoHaep peTinae 0,7-1,1,
xkorapel 0,5-0,7, oprama 0,4-0,5, temen 0,2-0,4, ere Temen 0-0,2 apaibiFbl
aQHBIKTAJIIBI. ©3€H KEICIHIH JKULIIT Cell TaCKbIHBIHBIH €H JKOFaphl IIEriHe ocep
eTeil. ©3€H Kelicl KUUIITHIH MOHI KOFapbl O0Jybl aFbIHABI JEHIeHIHIH apTybIHA
okeneni. Ocplaiiina, ©3eH IEHreH1HIH apTybl Cell KaylNTUTITIHIH A€ KOFapbl O0TybIH
KopceTe/Il.

9. OciMaiK KaMBUIFBICHIHBIH KaJbIMTaHABIpbUTFaH wHAEKCT (Normalized
difference vegetation index). OciMaik KaMBUIFBICBIHBIH KaJIBIITAHIBIPHIIFAH
WHJEKCIH Oaranay OapbIChIH/IA 3€PTTEY ay/IaHbIHBIH aca JKOFaphl ayJIaHbl PETIHJIE —
Cy OOBEKTLIEpl, KAYINTUIIr XKOFaphl ayJdaHbl PETIHAE — TaKbIp KepJep, opTalia —
aybUIIIAPYyalIbUIBIK JKepJiep, TOMEH — aralTap, 6T¢ TOMEH — IIeN TEKTEC OCIMIIIK
YKaMBUTFbLIAPBI AaHBIKTAJIIBI.

10. Umapatran kambikTeirbl  (Distance from hydrotechnic structures).
3epTTey ayJaHbIHIA OpPHAJTACKaH CeJI TacKbIHBIHAH KOPFAaWTBIH HMapaTTaH
KabIKTHIK 0-16 KM apanblFblH KaMmThlbl. COHBIH imIiHAe, €H akplH 0-3,1 kM
apaBIFBIHAAFBl KAIIBIKTHIK KayINTUIIKTIH 6T¢ TOMEH €KEHJIITH KopceTce, €H ajbIC
12,4-16 xM apalbIFbIHJIAaFbl KAIIBIKTBHIK KAYINTUNKTIH aca JKOFaphbl JIOPEKECiH
KOPCETTI.

512 Cea TacKbIHbIHA YIIBIPAWTBIH ayMakTapabl aHBIKTay
KpUTepuuiepi

Cen TacKblHbIHA VIUBIPAWTBIH ayMakKTapAbl AaHBIKTAy YLIIH 0acThbl
KpUTEpUIJIEp PETIHAE Cel KayilTUIINH aHbIKTay/la KOJIIaHbUIFaH CeJl KayimTi
oOBeKTIep (MY3IBIKTBIK-MOpEHANBIK Kenaep (1) MeH cen omakrapsl (2)), OUIKTIK
(5) xoHe eHicTik (6) kepceTkimTepi MeH ociMIIK xkambuirbicbiMeH (10) karap,
3epTTEey ayJaHbIH/IaFbl MAPYANTBUIBIK 00BEKTLIEp, TYPFBIH YIJIEP, XaJIbIK CAHBIHBIH
TBIFBI3JIBIFBI, TOMOTPAPUSIBIK BUIFAIABUIBIK WHACKCI, OJapblH ©3€HHEH, OJI
TOpANTApPbIHAH JKOHE CEJICH KOpFaHy MMapaTTapbIHAH KAIIBIKTHIFBI aJTbIHIbI.

1. Kepni maiimamany >xone >xkep Oeri >xampuirbickl (LULC) — arbiaabi
CyJlap/blH Takga 0oiybl, MHPUIbTpaIUs *KoHE OyliaHy CHUSKTHI THAPOIOTHSIIBIK
IPOILIECTEPIIH KelOip KOMITOHEHTTEPIHE TiKeNIel HeMece xaHama acep erexi [141].
Con cebenti, LULC apkpuiel 3epTTey ayldaHbIHAAFbl Cy OOBEKTLIEpI,
aybUIIIApyalllbUIbIK, BETEeTALMSUIBIK JKOHE Takblp JKepiep, LapyaulbUIbIK
OPBIHIAPBIHBIH OpHAIACY ayMaKTapbl aHbIKTaAbl. COHBIH 11I1HJE, ay JaHHBIH Kep/Il
naiijanany cyjia0acbl TYPFBUIBIKTBI XaJIBIKTBIH OKEpJl MaiianaHy Typl MeH
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aynanaarel Taburu nporectep aukpiHAanabpl. LULC MoHIep1 KeHICTIKTIK KECKIHIEY
MyMKiHAIr 10 M 60natei Sentinel-2 FapbIITHIK TYCIPLTIMI apKbLUTBI AHBIKTAJIbI.

2. O3eHaepaeH KambIKThIFBL. [llapyambuiblk OOBEKTIIEpIH amaTThl Cel
TaCKBIHJAPBIHBIH CajapblHAaH KOpFay YVIIIH €H aJJbIMeH CeJI TacKbIHBIHA
VIIBIPDANTBIH ayMaKTapAbl aHbIKTay KakeT. Cenm TacKbIHBIHA YIIBIPANTBIH
ayMaKTapFa OJIApJbIH ©3CHIEPICH KAIIBIKTHIFBI KATTHI 9CEep €T/, Ce TACKBIHIAPHhI
CBI3BIKTBIK KYOBLIBIC OOJIFaHIIBIKTaH, CYy OOBEKTUIEpPIHEH ajbIcTaraH CailblH, Cell
TaCKbIHBIHA YIIBIPAY JOPEKECl a3aiiblll, OJIapFa >KaKbIH JKEPJICPIH KaylNTiTiK
nopekeci korapbiiaii Tycemi [145]. 3epTrey aymarblHIAFbl ©3€HACP JKETici
«HydroSHEDS» 6a3aceiabiy «HydroRIVERS» TontamaceiHaH aibIH/IbI.

3. Konmapnan kambIKTbiFbl. Cesl TacKbIHAAPBl ©31HIH JKYPY KOJBIHJIA
HETi31HEeH aBTOMOOWJIb KoHE TeMIp JKOJJIapra, KeIlipjepre, cyapy KyihemnepiHe,
ANEKTP KENUIepiHe, FUMapaTTap MEH KYpbUIbICTapFa 3UsIH KEeNTIPETIHIIr Oenriil
[78]. Conpmpikran ma, *KojjgapAaH KallbIKTBIKTBI €CENTey cel KayIiH Oackapy
KE31HJ€ KY3€re achIpbLIaThIH MaHBI3Ibl KagamaapiabiH Oipi. XKox xkemici — cen
TaCKbIHbI KE31HJE 3apAal IIEKKEeH €JJll MEKEHIEp YUIIH TOTEHILE >XKafaaiiapabl
YKOIO YIIIiH, SFHU XaJIBIKTHI dBaKyalusuiay KE3iHJe OHBIH MaHBI3IbUIBIFB apTabl,
coll ceOenTeHe CeN TACKbIHBIHA VIIBIPAUTHIH ayMaKTapAbl aHBIKTAy KE3iHIIe
YKOJITAP/IBIH KayiNTeH aJbIC-)KaKbIHIBIFBIH aJIJIbIH-aJIa aWKbIHAAN ajFaH KOH.
3epTTey ayMarblHa KaTBICTBI KOJ >keiicl mamimerTepi «OpenStreetMapy» ambik
KOJIJIAaHBICTAFbI K00aJJaH aJIbIH/IbI.

4. XaNbIKTHIH THIFBI3ABIFEL — 1 KM? ayMakTa TYpaThIH XalbIK CaHbL. 3epTTey
ayMarbl TOJIBIKTal JAepiiik AJMaThl Kajlackl ayMarblH KaMThIFaHIbIKTaH, Ka3zakcTan
OOWMBIHIIIA XAJIBIK THIFBI3JBIFBI JKOFAphl ayMakka *aTajabl. Cesl TaCKbIHBIHBIH dCep
€Ty 30HACBIH/IaFbl XaJIbIK CAHBIHBIH THIFBI3/IBIFBI CEJI TACKBIHBIHA YIITBIPAY JCHTCiiHE
TIKEJICH ocep €Tell, IFHU XaJIbIK CaHbI THIFbI3 OPHATACKAH ayMaKTap, ayMaKThIH Cell
TaCKbIHbIHA YIIbIpay MYMKIHJAITIH apTThipa Tycendi. YJkeH »koHe Kimn e3eH
ayanTapbl OOWBIHIIIA XaJIBIK CaHBI THIFBI3ABIFEIHBIH MOHAEPI AJIMATHl KaJTaCHIHBIH
nudpaBu3aIs OacKkapMachblHaH aJTBIH/IBI.

5. blnranapuibiktei  Tonorpadusuiblk uHaekct (TWI) — kanpmait nma Oip
ayMaKTBIH TYPaKThI JKaFJalbIHAAFbl BUIFAIBUIBIKTEIH HHACKCI OOJBIT TaObLIa b
byn aymakTarbl Cy >KMHAKTady TEHICHIUSCHIH CHIATTAWTHIH, THIPOJOTHSIIBIK
nporieccTepAl caHAblK Oaranay Ke3iHJe KOJIAaHbUIAThIH KEeHIHEH TapajFaH UHJIEKC
[146]. blaranaplabIKThIH TOMOTPAQUSIIBIK MHASKCI THAPOJIOTHSIIBIK MPOIECTEpre
KEHICTIKTIK MacmTab 3 dekTicin 3epTTey yiiH Koaaansuiaasl [137]. O cy xuHay
aaObIHBIH OJICYETTI BUIFAJIBUIBIFBIH KOPCETIN, TOMEHAETi (opMmyJsia apKbUIbI
anbIkTanaasl (18):

TWI = In(Adtan(B)) (8)

MYHIaFbl As — aFbIHJIBI KJIBINTaCyblHA YJIeC KOCAaThIH HAKTHI ayaaH, B —
IpaIMCHT HEMECE CHICTIK.

byn MHIEKCTIH yJIKeH MOHJEp! BUIFANIBIH KMHAKTATYbIHA, OHBIH TOMBIPAK
KYpaMbIHJIaFbl MOJI MOJIIIEPIHE COUKEC KeJe/l.
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Cen TacKbIHBIHA YIIBIPAUTHIH ayMaKTap bl Oaranay/a naianaHbuiFrad apoip
KPUTEPUINI Tangay HOTHXKECIHIE KEeJIeCIeH HOTHKeIepre KOl AKEeTKIZIIL:

1. Kepni naitnanany >xoune xep Oeti >kamputrbichl (Land use and land cover).
XKepni naiiganany >xoHe kep O€Ti )KaMbUIFBICHIHBIH 3€PTTEY HOTHXKEIepl OOUbIHIIA
Ynken sxone Kimni AnmaTel ©3€H ajanTapblHBIH CEJ1 TACKBIHBIHA YIIIBIPANTHIH
KayiNTUIIr aca >KOFapbl ayMarbl PETIHJE MIapyallblIbIK OPBIHAAPHI, KOFApPhl — CY
oOBeKTIIepi, OpTalIa — TaKbIp JKepJep, TOMEH — aybUIIIAPYaIIbUIBIK XKepIIepl, oTe
TOMEH ayMaK PETiH/e ©CIMIIK KaMbUIFbUIAPbI OCITLICH/I].

2. OsenzgepaeH KambIkTeiFel (Distance from river). 3epTrey ayaaHbIHIAFbI
CeJ TacKbIHBIHA YIIBIPAWTHIH ayMaKTapJbpl Oarajayna aca MaHbI3[bl. O3eHHEH
KAIIIBIKTHIK aJIbICTaFaH CailblH, CeJl TACKbIHBIHA YIIBIPAITHIH ayMAKThIH KAyINTLIIT1
e TeMeHACHTIHIH Kepcerenl. Amaiiga, YnkeH >xoHe Kimi Ausmatel e3eH
aJlanTapbIHBIH JKaFachblHa KaKbIH MaHJla KOITereH elji-MeKeHIep, FUuMaparTap
opHanackan. KainTinik meHreii Ooiipramma 5 kateropusra — 0-0,9 kM apansirsr, 4
kareropusira — 0,9-1,8 xkm, 3 — 1,8-2,7 xm, 2,7-3,5 kM, 3,5-4,4 KM apasbIKTaphl
XKaTKbI3bULIbI. OChlIalia, ©3€HHEH KAIIBIKTHIKTHI Oaranay OapbIChIHAA KayiNTUIIr
aca xorapsl aymax 45,1% Kypaca, eH ToemeH ayMak 1,4% Kypanpl.

3. XKommapman xambikteirel (Distance from road). Cen TackbIHBIHA
VIIBIPAUTBIH ayMaKTapasl Oaranay OapbICBIHAA TYPFBIHIAAPIBI 3dBaKyajarusiay,
KYTKapy >XYMBICTAPBIH JKYPTi3y YIIH >KOJAapJaH KaIlbIKTBIKTBl €CKEPreH >KOH.
3epTTey HOTHXKeNepl OOMbIHINIA KAYINTUIIr aca >KoFapel aiimak petinae 0-1,1 kM,
xorapel — 1,1-2,3 kM, oprama - 2,3-3,4 kM, TeMeH - 3,4-4,6 kM, aca TOMEH - Cel
TaCKbIHbIHA YIIBIPANTHIH aca xorapel aymak 43,8%, eH TeMeH aymak 1,5% Kypansl.

4. XanwlkTelH ThIFBI3ABIFEL (Population density). 3eprrey HoTIXeEnepi
OoiibiHIa YJIKEeH AJIMAThl ©3¢H anabbIHIAaFbl XaJIbIK THIFBI3ABIFR 2473 amam/kv?,
Kimni AnMaTsl e3¢eH anaOblHIa XaubIK THIFBI3ALIFEI 1276 agam/km? Kypaasl. COHBIH
1miHae YJIKeH AJIMaThl 03€H ajTaObIHBIH TOMEHT1 OOMITTHAE XaJIbIK ThIFbI3IbIFbIHBIH
67% opnanackad. Con cedenTi, YJIKeH AJMaThl ©3€H ajla0bIHBIH TOMEHT1 OOJIiri
»oHe Kinri AnmMatsl ©3eH anaObIH KayinTUIIr eTe )KoFaphl Jopexkeci Oepiice, YIIKeH
AJMaThl 63€H aJIa0bIHBIH KOFapPFbl 0OJTIT1HE KAayINTUIIr )KOFaphbl Jopekeci Oepiyi.

5. blnranapuneikTeiy,  Tomorpadusuiblk  uHIekcl (Topographic wetness
index). 3epTTey ayAaHBIHAAFBl BUIFAIIBUIBIKTBIH TOMOrpadusiIblK HHIeKe: 1,1 —
23,8 apanblrblH Kypabl. ColikeciHIIe, cell TACKbIHbIHA YIIBIPANTBIH ayMaKTapIbIH
aca >xorapsl Kayinruari — 1,1-4,4 apanbeirsis, sxorapel — 4,4-5,9, oprama — 5,9-7,9,
temeH 7,9-11,4, ete Tomen — 11,4-23,8 apanbIfbIH KYpaJIbl.

5.1.3 lume AunarayblHbIH OpTaJbIK OeJirinaeri cea KayinTiiirin
TYABIPATBIH KOHE CeJl TACKBIHBIHA YIIBIPANTHIH ayMaKTapAbl AHBIKTAYAAFbl
KpuTepuiliiepai 0arasnay auici

Korapeima kepceruireH  MojiMmertepiaiH  Oapiweirel  ArcGIS  10.8

Oarnmapiaamaceinaa eHaenai. CoHbIMEH KaTap, OHIEY HOTHUKECIH]IE KOJI )KETKI3UIreH
HOTIDKENIEp apHalbl ojicTepAl NaljanaHy apKbUIbl OarajaHbIl, HOTHKECIHIE
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3epTTey ayJaHbl YIIH CeJl TACKbIHBIHBIH KayINTUIK >KOHE CeNl TaCKbIHbIHA
VIIBIPANTBIH ayMaKTap KapTachl Kacasbl.

3epTTerin OThIPFaH ayIaH/aFbl Cel TACKbIHBIHA VIIIBIPAUTHIH ayMaKTap jKOHE
CeJl TAaCKbIHBI KayINTUIITH aHBIKTay OapbIChIHA, 9pOip KPUTEPUIIIH 9cep €Ty Yiiec
CaJIMaFbIH aHBIKTAy VIIH MIENIiM KaObUIAAyIbIH MAaTeMAaTHKAIBIK MOJICTI -
aHATMTHKAJIBIK HepapXmsutblK mpormecc (Analytical hierarchy process (AHP))
KoJTaHbuIIb! [147]. OHbl Oackania menrM KaObuIIay/ bl )KeHUTIETYTe OaFrbITTaIIFaH
KOMITOHEHTTEP HUEPAPXUSIChIH KAMTUTBIH MYJIbTUKPUTEPUSIIBIK IIEIIIM KaObuiaay
npoiieci Aen te araiasl [116]. AHP mMozaeniHiH )KYMBIC iCTCY MPUHIIMIT KEJIeCiIek:
OIpiHIIIACH, Cel TACKBIHBIHBIH KayINTUIITIHE OHE CeJl TaCKbIHBIHA YIIBIPAUTHIH
ayMakKTapra ocep eTyIlll KpUTEpHIlIepiHIH uepapxusichl anbikranaasl. ComaH CoH
uepapxusgarbl dJEMEHTTEP/IH opOip >kyObl yIimH Oip SJEMEHTTIH EKIHIIICiHe
KATBICTBI MAaHBI3[IBUIBIFBl  OJIApJIbl TaHJAy IIKAJACHIHBIH HETI31HJE JKYIITHIK
CaJTBICTBIPY apKbUIBI aHbIKTaNabI [148].

AHP wmopneni kemnrereH aWHbIMaNbUIAp HEMECE  KPUTEPUUIIEPIIH
OAaCBIMIIBUIBIFBIH aHBIKTAY JKOHE TaHJay Ke3IHJEeri KypAenl opTajapaa IIelliM
KaObUIAAYBIH THIMJI, opi KOJJaHyFa OHail omicteMeci Oombin Tabbutazsl [149],
[150]. On >xommap MeH OaraHAapAaH KyYpaFaH KYITHIK MaTpHUIla HETI31H/IE XKY3ere
acweIpbUIa Ll baranmap MeH JKoJIapAarsl KPUTSPUMIIEPIiH CaaMarbl MaHBI3ABLIBIK
mkanaceiaaarel  [150] 1.9 apanbiFblHmAarsl MOHACPAIH KATBIHACKL  APKBLIBI
aHbIKTaNanbl (5-kecre). Kpurepuiinepaid opKaChbICHIHBIH MAaHbBI3/IBUIBIK, IKAJIACKI
OOMBIHIIIA MOHJEpPl TaHJAJIbIN, COWKECiHIIEe OaraHJa OpHANIACKAH >KEKeJereH
KpUTEPHUIIEpMEH OaChIMIBUIBIFBI CAIBICTHIPBUIALI. OpOIp KPUTEPHUIMIIH Kejecl
JIeHrelreneri KpUTEPHUITe KaThICThl MaHbI3IbUIBIFBI aHBIKTAJIBII, CEJT KayINTIIIriHe
HEMeCe CeJl TACKhIHJIAphIHA VIIBIPAWTHIH ayMaKTapra KaTbICThl KPUTEPHUILIEPIiH
acep eTy aapexeci anbikTanaasl [151].

Kecte 5. KayinTinik nopekeciH aHbIKTayAa MailalaHbUIFaH MaHbBI3IbUIBIK
mikanacel (Caatu T.JI. GoitbiHIIA)

Mﬁ;ﬁiﬁm AHBIKTaMachl TycinikTemeci
1 MaHBI.gﬂblnblFLI Exi aneMeHTTiH acep eTy AeHreii oipaeit
Oipaeit
3 MaHBI31bUIBIFBI bip aneMeHTTIH acep eTy AeHreill
opTaiia EKIHILIICIHEH COJI apThIK
5 MaHBI31bUIBIFBI bip aneMeHTTIH acep eTy AeHreii eKiHIIl
YKOFapbl JJIEMEHTTEH JKOFaphl
v MaHBI31bUIBIFBI bip aneMeHTTIH acep eTy AeHreii eKiHIIl
©T€ KOFapbl JJIEMEHTTEH OTE JKOFaphl
9 MaHBI31bUIBIFBI bip aneMeHTTIH acep eTy AeHreii eKiHIIl
AKCTPEMAILIBI JIEMEHTTEH 3KCTPEMAJLJIbI JKOFaphl
2,4,6,8 apaJIbIKk MOHIEP1 OpHEKTEYTe 0O0JaIbI
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Hortmxecinne KputepuiiepliH yJiec CcajdMaKTapblH €cenTey  YILiH
KOJITAHBLJIATBIH JKYIITHIK KaThIHACTAP IbIH MaTpHUIlaIapbl KYPaCThIPbULABI. KYIITHIK
KaTbIHACTAp MAaTPULIACBIH TYPFBI3y Ke3iHJe opOip KPUTEPUIAIH MaHBI3IBLUIBIK
HIKanachkl OOWBIHIA MOHAEp! TaHaanaabl. TaHmanraH MOHAEPAIH apaKaTbIHACHI
apKbLUIBI IIBIKKAH CaHIAPIbIH T€OMETPUSIIBIK OpTaIllia MoH1 aHbIKTanaael. O yIIiH
(Caatu T.JI., 1993):

1. Op OKONABIH OJIEMEHTTEPIH KOCY apKbUIbl JKOHE OHBI OapiibIK
AIIEMEHTTEP/IIH KOCBIHJBIChIHA 06y apKbUIbl KAJIBINTaHABIPY (HOPMAIM30BaTh)
KepeK; aJIbIHFaH HOTWXKEJIEP IiH KOCBIHABICH 1-Te TeH 00aibl.

AJIbIHFaH BEKTOPJIbIH OIpiHIII 3JIeMEeHTI OipiHI OOBEKTIHIH OaChIMIBIFBIH
KepceTe/ll, , EKIHIIIICI - EKIHII 00BEKT JKoHE T. O.

2. Op OaraHHBIH DJEMEHTTEpIH KOCHIN, allbIHFAaH HOTIKEIEP/IiH
(KOCBIHIIBUIAPABIH) K€P1 MOHAEPIH aly KepeK. OpOip 2JeMEHT KOCBIHIBICH |-Te TeH
OonaThIHIAN €TII, KAJIBINTAaHABIPY KEPEK, OJ1 YIIIH Kepi IIaMaHbIH SPKaWCHICHIH
OapJIbIK Kepl I1amasapablH KOChIHIbICHA Oetire 0oiaibl.

3. Op GaraHHBIH AJIEMEHTTEPIH COJI OaFaHHBIH JIEMEHTTEPIHIH KOCHIH IBICHIHA
Oeny kepek (sFrHM OaraH/Ibl KaJbIITAHIBIPY KEPEK), COJAH KEWiH aJbIHFaH 9pOIp
YKOJIJIBIH DJIEMEHTTEPIH KOCHKIN, KOCBIHIBIHBI KOJI 3JIEMEHTTEPIHIH CaHbIHA 06y
Kepek. bys1 KanbInTauabIpblIFal Oaranaap OOibIHIIA OpTaliaiay Mmpoiec.

4. Op KONIbIH N 3JEMEHTTEPIH KOOEeWTiNn, n-mi Jgopexkeni TyOlp acThIHaH
HIbIFapy Kepek. AJIBIHFaH CaHJap/bl KaJIbINTaHABIPY Kepek. byi mporecti keneci
(dbopMyIaHbIH KeMeriMeH epHekTeyre 0omassl (1):

GM; = \/y1Y2¥3 - Yn 9)

Cen KayinTiIIri MEH cell TaCKbIHAAPbIHA VIIBIPAUTHIH ayMaKTapFa KaThICTHI
opbip kputepuitnep OoibiHa ['AXK oprackiHma kekenereH Kabarrap ’Kacablll,
KAYINTUIIK TIEH CeJl TACKbIHBIHA YIITBIpAy MYMKIHIITIHIH 1-5-Ke neiinri nopexenepi
MEH OJIapJbIH opOip KPUTEPUIre KAThICThl aHBIKTAJFaH YyJIeC cajiMarbl HET131HJe
KabaTTapabl KabaTTacTeipy (overlay) apKbUIbl Cell KayinTuUTIr MEH Cell TaCKbIHbIHA
VIIBIPANTHIH ayMaKTap Jnopexeci oaramanp [151].

Hotmxecinae KpuUTepUMJEpIIH  yJeC CadMaKTapblH €cenTey  YIUIH
KOJTAHBIJIATBIH JKYIITHIK KaThIHACTAPIbIH MaTpHUIlagapbl KypacThIpbLIAbl (6-7-
KECTe).

Kecte 6. Cen kayInTuIik A9pe’eCiH aHbIKTayJarbl KpUTepuiliep OONbIHINA
TYPFBI3BUTFAH JKYITHIK KaThIHACTAp MaTpUIIaIaphl

CKO Kaywr 22?; CKU
Kpurrepuiiep Kawel | buikti | Enicti | B- inin P ST Tomnbl NDV/| | el
KTEIF K K mant .. pak KTBIF
SKH1ITL
Bl BIH . BI
i
MaHgp1311
BUIBIK * ) 1 2 3 5 4 7 6 4 6
IIKaJIac
Bl
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CKO
KambIKT | 1 100 | 100 |200 |300 |500 |4.00 |7.00 |6.00 |4.00 |6.00
BIFbI

Buiktik | 1 1.00 [1.00 |2.00 [3.00 |500 |400 |7.00 |6.00 |400 |6.00
Enicrik | 2 050 | 050 [1.00 |150 [250 |2.00 [350 |3.00 [200 [3.00
Kaypin- | 5 033 |033 |067 [1.00 |167 |1.33 |233 |200 |133 |200
HIaIIbIH

O3eH

Kemicimi | 5 020 |020 |040 |060 |1.00 |080 |140 |120 |080 |1.20
H JKULTIT]

SPI 4 025 |025 |050 |075 |125 |100 |175 |150 |1.00 |1.50
ST 7 014 |044 029 [043 [071 |057 |100 |0.86 |057 |0.86
Tonbipak | 6 017 |047 033 |050 |083 |067 |117 |100 | 067 |1.00
NDVI |4 025 |025 |050 |075 |125 |100 |175 |150 [1.00 | 1.50
CKU

KalbIKT | 6 0.17 0.17 0.33 0.50 0.83 0.67 1.17 1.00 0.67 1.00
BIFbI

Kecte 7. Cen TacKbIHBIHA YIIIBIPAY JOPEKECIH aHBIKTAYJAFbl KPUTEPUIIIED
OOMBIHIIIA TYPFBI3BUIFAH KYITHIK KAThIHACTAP MaTpUIIAJIaphl

Osenn Xamt | CKO Konn CKH
CepacH ambl | Enxicri aplan Buikri KAaIIIbI
Kpurepuiinep kamer | LULC | & K KaIITbI TWI | NDVI
TBIFbI3 KThIF K K KTBIF
KTBIF KTBIF
JABIFbI bI bI
bI bI
ManpI3g
ELIBIK 4 2 2 1 4 1 1 5 3 6
IIKajac
bI
O3zeHuep
JIcH 4 100 |050 |050 |025 |100 |025 |025 |1.25 |0.75 |1.50
KaIIbIKT
BIFBI
LULC 2 200 |100 |1.00 |050 |200 |050 |050 |250 |150 | 3.00
XabIK
TBIFBI3ABI | 2 2.00 1.00 1.00 0.50 2.00 0.50 0.50 2.50 1.50 3.00
FbI
CKO
KambikT | 1 400 |200 [200 [100 |400 |1.00 |100 |500 |3.00 |6.00
BIFBI
Enicrik | 4 100 | 050 |050 |025 |2.00 |025 |025 |125 |075 | 150
Konmapn
aH 1 400 [200 [200 |[100 |400 |100 |100 |500 |3.00 |6.00
KaIlIBIKT
BITBI
Buiktik | 1 400 |200 |200 |100 |400 |1.00 [21.00 |500 |3.00 |6.00
TWI 5 080 |040 |040 |020 |08 |020 |020 |1.00 |060 | 1.20
NDVI 3 133 | 067 |067 |033 |1.33 |033 |033 |1.67 |1.00 |200
CKHA
KAmbIKT | 6 067 |033 [033 |017 |067 |017 |017 |083 |050 |1.00
BIFBI

Cen KayinTiIiri MEH cell TaCKbIHAApbIHA VIITBIPAUTHIH ayMaKTapFa KaThICThI
op6ip kputepuitnep OorbiHIa ['AXK opraceiHma kekenereH Kadarrap ’Kacablll,
KAYINTUTIK TIEH CeJl TACKBbIHBIHA YIITBIpAy MYMKIHITIHIH 1-5-Ke neiinri nopexenepi
MEH OJIapJbIH opOip KPUTEPHMre KATHICThI aHBIKTAJFaH YJIEC CaMarbl HETI31HJIE
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KabaTTap bl KabaTTacTeipy (overlay) apkplabl cel KayinTiairi MeH cell TACKbIHbIHA
YIIBIPaWTHIH ayMaKTap Jopexeci OaranaHabl.

Cen xayinTiniri (hazard) nereHimi3 3usiH KeNTipyl MYMKiH KYObUIBICTapAbIH,
OKHMFaJapJbIH, TpolecTepain kepinic Oepy wmymkinairi [1], [2], [4], [103].
KayinTinik kayin apkpUibl alkpiHaanaasl. Kayimci3gikTi KamTamachl3 €Ty YIIiH
KayIITi Tajaay xoHe Oaranay Kaxker.

I'magkesny, Tepckmii, @posoBa [152] 3eprreynepine cyiieHe OTBHIPHIN, CEI
KAYIOTUTITIH KaJIBITITaCy >KOHE JKYPINl 6Ty YaKbIThI MEH OpPHBI aWKbIH QJICYeTTI
KUpATyIIbl KYIIKE M€ cel KYObUIBICBIHBIH KOpIiHIC Oepy BIKTUMAIIBIFRl eI
Tycingipyre Oomaapl. Cen KayllNTUIr ayMakTarbl Ce€l  KaJbIITACThIPYIIbI
(bakTopiapAbIH KEIIeH] apKbUIbl aHBIKTAIAbl, OJ1 ©3 KE3€T1H]Ie, CEJl TAaCKbIHBIHBIH
JlaMybl MEH KapKbIH/IBUIBIFbIHA 9CEP E€TE/I].

Cen TackpiHBIHA yIIbIpay MYyMKiHIIr (vulnerability) omeyerti cen
TACKBIHBIHBIH JKYPIIl ©TYyl HOTIDKECIH/IC TYBIHJAWTBIH IIBIFBIH jaopexkeci [152].
HIbIFbIH TYpIIEP1, SJETTE, a/1aM OJIMIMEH KOHE IIaPyalIbUTBIK OPBIHAAPABIH, COHBIH
irHae, FUMaparTap, KYpbUIbICTap, WHQPaKYpPHUIBIM, MOJCHH KYHIBLIBIKTAp,
MYJIKTEP, 3KOHOMMKAJIBIK KbI3METTEPIH Oy3bUlybIMeH OalinanbicThl. Cen
TaCKbIHbIHA YIIIBIPAYy MYMKIHIIN CeJl KayllnTUIriHE QJIEYMETTIK, (U3MKAIbIK,
SKOHOMMKAJIBIK KYPBUIBIMAAPAAPABIH KApChl Typa aidy KaOUIETIHIH (PYHKUIHUACHI
OOJIBIN TaOBLIAIBI.

Conpaii-ak, ymbipay MyMmkiugiri [153] 3eprreynepine colikec, ayMaKThIH
HeMece Oenrim Olp Y4YacKeHIH KarbIMChI3 ocepiiepre OeWiMauIri peTiHe
KApacThIpbUTFaH. YIIbIpay MYMKIHAITT JAWHAMHUKAIBIK CUIATTaMa, OJ Typil
MacmTabTa yakpIT JKOHE KEHICTIK OOMBIHINA ©3repill OThIPaJbl, COHBIMEH KaTap
HYKOHOMUKAJIBIK, Te€OrpadusuibK, aeMOTpadUsIIbIK, MOJCHU, WHCTHUTYLHOHAJJIHI,
0acKapyIIbUIBIK >KOHE HKOJOTHSIBIK (akTopiiapra Toyenai Oosanbl. ¥IIsipay
MYMKIHJITT KayinTi KyObUIbICTapFa KaThICThl IUBIFBIH TYCIHITIMEH TIiKeJIen
OaliIaHBICTBI, JETEHMEH, oI KYHT€ JACHIH TOJIBIKKAHIBI 3EpPTTEYJep apKbUIbI
OaramanOaran. CoHpai-ak, Ka3zakcTaHawlK 3eprreyiepae [52], [93], [154] cen
TaCKbIHAAPbIHA KATHICTHI KAYINTUIIK KOHE Kayil YFbIMIAphl KEHIHEH KOJIJaHbLUIBIII,
Cell TacKbIHAApbhlHA YIIBIpAaybl MYMKIH ayMaKTapAbl aHBIKTAy Ha3apAaH CBHIPT
KaJIFaH.

¥uslpay MYMKIHAIN — K€3 KEJIreH MaTepualblK OOBEKTIHIH Oenriil Oip
TeHE3UCTErl, KAPKBIHIBUIBIKTAFbl amaTThl KYOBUIBICTBIH KYPINl ©TY HOTHIKECIHJE
Taburu Hemece OeNrUIeHreH (PYHKIUsIapblH OpbIHAAY KaOUIETIH iliHapa HeMece
TOJIBIK JKOFAJITy KacueTi peTiHae aHbiKTamaabl [155]. OObekTinepmiH amaTka
YIIbIpay MYMKIHIITIH 3€pTTE€y HAKThl OOBEKTIIEP/CH, SFHU «TOMEHHEH» JKY3ere
achIpbUIAbl. YIIBIpAy KOPCETKIMTEPl IKOFAPHI JOpPEXKeNl OOBEKT MIeTIHETI
OacTankbl 0OBEKT-IIIEMEHTTEPIH KYPBUIBIMJIBIK KATBIHACTAPBIH €CKEePEe OTHIPHII,
KeJIeCl JOpEeKEeHIH JKUHAKTaJFaH KOpCETKIIITepiHe OipikTipiaeai. YIubipay
MYMKIHJITIH Oaranay MakcaTbiHAa 0OBEKTUIEpAl TUIITEY 3USHABI 9cep €TYIIH TYpi
MEH MEXaHHU3MIMEH aHBIKTaIa bl )KOHE )KYMBICTHIH JETaIbAbUIBIK JCHTeHiH eCKepe
OTBIPBIM, aaTThl TAOUFH KOHE TEXHO-TAOUFH MPOLIECTEP IiH SPKANCHICHIHA KATHICTHI
KY3€re achIpbUIaIbI.
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Kazipri yakpITTa cel TacKbIHBIHA YIIBIPAWTHIH ayMaKTarbl IIAPyamIbUTbIK
OoOBEKTINIepl aHBIKTAY KHUBIHFA COFaabl. bys KayinTi TaOufu KyOBUIBICTapAbIH
KENTIPreH MIBIFBIH MOJIIEP] Typajibl CTATUCTUKAIBIK MOIIMETTEP/IH >KETKIIIKCI3
OONMyBIMEH, COHAAN-aK oapAsl OaranayIdblH OPTYPJl JCHIeHJIepiHae cel
TaCKbIHIAPBIHBIH 9CEp €Ty 30HACBIHAAFbl PEIENHEHTTEPAIH CeJl TacCKbIHAAaphIHA
TeTen Oepy MYMKIHZITIH KOpPCETETIH MOAENbICPIH >KETKUTIKCI3 d31pJeHyIMEH
OaiimanbicTel [151]. Anaiima, Oyn 3eprreyne YikeH skoHe Kimi AimMaTsl e3eH
aJanTapbIHAAFbl CeJl TACKbIHBIHA YIIBIpAybl MYMKIH OOBEKTUIEPAIH MOIIMETTEpi
YKUHAKTAJIBIN, 3€pTTEy ayJaHbl YIIIH ajfalliKbl PET CeNl TAaCKbIHbIHA YIIBIPANTHIH
ayMaKTap KapTachl )KacallJIbl.

Cen TacKbIHBIHBIH KAyINTLIIN KOHE CeJd TacKbIHBbIHA  YIIBIPAWTHIH
ayMaKTapipl aHBIKTAy MakKcaThIHIA TaHJAAJFaH KPUTECPHUIEPIiH YJIEeC CalMarbl
ArcGIS 10.8 6arnapnamaceiniarsl AHP dynkiusicer Herizinge ecentenni (28a,0-

CypeT).
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Cyper 28. Cen TacKbIHBIHBIH KayiNTUIH aHBIKTayJda OaFajaHFaH KPUTCPUUIICPIIH
MaHBI3ABUIBIK JTOPEkKeCi

a) CeJl KaylNTUIITH aHbIKTayaFbl KPUTEPHILIICD

) cel TaCKbIHBIHA YIIBIPAUTBIH ayMaKTap bl aHBIKTAYJaFbl KPUTEPHILIIEp
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Cen TacKbIHIAPHI «Cy — 00C CHIHBIKTHI MaTEpHUall — EHICTIK» JKYHECIHIH Tere-
TEHIT1 OY3bUTYBI HOTHKECIHC TYBIHIAUTHIHIBIKTAH, CEJI TACKBIHBIHBIH KAyINTLTIK
KPUTEPHIUIEPIH TaHay KEe31H/Ie: CEJT TACKBIHBIHBIH «CYy» KYPayIIbICHIH aHBIKTAYIIIHI
KPUTEPHUIUIEp PETIHAEC MY3IBIKTHIK-MOPCHAIBIK KOJACP/ICH KAIIBIKTHIFBI, JKaybIH-
IAIIBIH MOJIIIEPi, ©3€H JKEIICIHIH JKUAUIIT, aFbIHABl KyaThIHBIH WHJIEKCI CHUSKTHI
KpuTepuiiep anbHAbl. Cell TaCKBIHBIHBIH KaTThl KYPAYIIBICHIH KYPaHTBIH «00C
CBIHBIKTBI MaTepuajap» TOIbIPaK >XaMbUIFBICHI, CEJ OIIaKTapbIHAH KAIIBIKTHIFBI,
00C CBHIHBIKTBI MaTepUaIIapAbIH TaChIMAIIIAHY UHJEKC1 apKbUTbl alKbIHAAIIBI. Cen
TaCKbIHBIHBIH KaJIBINITACYbIHA BIKITAJI €TETIH «EHICTIKT» aHBIKTAYIIIbl KPUTEPHUIIIED
peTiHae OWIKTIK >KOHE CEHICTIK MOHJEpl allbIHAbI. OCIMIIK KaMBUIFBICHIHBIH
KJIBITITAHIBIPBUIFAH HWHJEKCI MEH HMapaTTaH KalllBIKTBIFBI HMHJACKCI  Cell
TAaCKBbIHBIHBIH KAYINTIUIIK JOPEKECIHE TepiC dCep ETETIH KPUTEPUHIIEp pETiHIE
manaaaIaHblIIbL.

Kimm Anmatel MeH YIikeH AJMaThl ©3€H ajlafnTapblHIaFbl CEeJ1 TACKbIHBIHBIH
KAYINTUTITIH aHbIKTay OapbIChIHAA KOJJIAHBUIFAaH KPUTEPUMIICPIIH MaHbI3IBUIBIK
nopexenepi 8-kecreme kepceTimim, omapAbsiH Heriziame 1:25000 macmraOrarsl
KapTa TYpFeI3BULABI (29-cyper).

Kecte 8. Cen KayinTuliri KpUTEpHIJIEpiHIH MaHBI3IBUIBIK JI9PEKEC

KayinTi
Cen Kpurepuiinepai | Kpurepuiinepain kayinTitik gopexeci yJacke
KayinTUTIrHIH H OJILIEM ayJaHbl
KpUTEpUIepi OipikTepi — cumaTTamac | Karerop | o %
Bl HSICBI
0-0,8 ©Te XKOFapbI 5 174,1 | 43,8
Cen KayinTi 0,8-1,6 KOFapbI 4 119,5 30
oOBeKTinepae KM 1,6-2,6 opramia 3 65,5 16,5
H KalIbIKTBIFbI 2,6-4,1 TOMEH 2 27,1 6,8
4,1-6,7 aca TOMeH 1 11,6 2,9
76-109 aca TOMeH 1 99 24,9
Kaybrs- 109-135 TOMEH 2 108,1 | 27,2
IIAIIBIH MM 135-161 opramia 3 79,8 20,1
MoJImep1 161-189 JKOFapbl 4 76,3 19,2
189-229 ©Te JKOFaphl 5 34,5 8,7
TayJIbI-
[IAJIFBIH B
aJIBITLTIK, aca TOMeH 1 104,3 | 26,2
Tomnbipak g cyOanbmimik
IeHrei
YKAMBLIFBICHI LIBIMTE3EK
manmMananra
H TayJIbl Kapa TOMEH 2 14,4 3,6
TOTBIPAKTAP
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AaJia TayJibl

Kapa opraria 3 12,5 3,1
TOTBIPAKTAP
TayJIbI-
OpMaH bl
Kapa YKOFapBI 4 135,4 34
TOTIBIPAK
Topi3i
MY3BIKTAp,
KapTacTap, OTE JKOFapbl 5 131,2 33
KOpBIMIAp
1158-1700 TOMEH 2 38,8 9,8
o 1700-2900 opraria 3 135,2 34
buikrix M
2900-3300 OTE JKOFaphl 5 72,9 18,3
3300-4335 YKOFaphI 4 150,8 | 37,9
0-14 aca TOMeH 1 8,8 2,2
14-24 TOMEH 2 60 15,1
Enicrik ° 24-32 opTaria 3 162,4 | 40,8
32-40 JKOFapbI 4 152,3 | 38,3
40-80 ©TE JKOFapbl 5 14,4 3,6
-13,8--4,3 aca TOMeH 1 395 99,3
AFBIHIIBL -4,3-0,3 TOMEH 2 2 0,5
KYaTbhIHBIH 0,3-2 opraria 3 0,5 0,1
HUHACKC1 2-4,5 JKOFaphl 4 0,3 0,1
45-135 ©Te XKOFapbI 5 0,1 0
0-24 aca TOMeH 1 395 99,3
boc CBIHBIKTHI
MaTepHATApI 24-111 TOMEH 2 2 0,5
BIH 111-263 opramia 3 0,5 0,1
TachIMaIafny 263-478 KOFapbI 4 0,3 0,1
HHeKet 478-858 ©Te JKOFapbl 5 0,1 0
0-0,18 aca ToOMeH 1 91 22,9
0,18-0,37 TOMEH 2 105,2 | 26,5
O3en
KETICIHIH KM/KM? 0,37-0,54 opTania 3 935 | 235
AL 0,54-0,74 JKOFaphl 4 68,4 | 17,2
0,74-1,1 ©TE KOFapbl 5 39,7 10
-0,8--0,3 ©Te JKOFaphl 5 0,8 0,2
-0,3-0,2 JKOFaphI 4 1251 | 31,5
NDVI eHren 0,2-0,4 opTaria 3 439 11
0,4-0,7 TOMEH 2 63,9 16,1
0,7-1 aca TOMeH 1 164,1 | 41,3
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WNmaparran
KALIBIKTBIFBI

KM

0-3,1 ©Te KOFapbI 5 35,3 8,9
3,1-6,2 YKOFapBI 4 56,5 14,2
6,2-9,3 opTaiia 3 59,9 15,1

9,3-12,4 TOMEH 2 128 32,2
12,4-16 aca TOMeH 1 118,1 | 29,7
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Cen TacKbIHBIHA YIIBIPAUTBIH ayMaKTapAbl aHBIKTAY OJapiblH KOpiHIC Oepy
ayJaHbl MEH ocep €Ty 30HACBIHAAFbl perienuentrepre Herizaenai. Kepinic O6epy
ayJaHbl CceJl ajanTaphl IIEeTiHJAe aHbIKTamabl. Kiaccukalblk cenm amaldbl cen
TaCKbIHAAPhI KaJbINTacy (0acrainy), TacbiManiay (TpaH3HT), MOTy (aKKyMYJISIIH)
3oHamapbiH KamMTHIbel [45]. Cen kayinTi OOBEKTiIEPACH KAIIBIKTHIFBI, OWIKTIK,
CHICTIK CHSKTBI KpUTEpHUIIep cell ajaObIHBIH KaieimTacy (OacTaiy) 30HACHIH
cunarraca, TWI, e3ennmepnen kambIKTeiFbl, NDVI kpurepuiinepi Tacemanmay
(TpaH3UT) 30HACBIHJAFBl CEJl KayliHe YIIbIpay J9PEKECIH alKbIHaca,
uMapaTTap/iad KallbIKThIFbI 16Ty (aKKyMYJISIHs) 30HACBIHBIH CUIIAThIH KOPCETEII.
AJ ocep eTy 30HACBIHJAFbl PELICIUEHTTEP PETIHAE XaJIbIK THIFBI3/ABIFbI, JKOJIJIaH
KalbIKTBIFBI KoHe LULC CUAKTBI KpUTEPUIATICP TaHIAJIJIbI.

Cen TacKblHBIHA YIIBIPAWTBIH ayMaKTapbl aHbIKTay KPUTEPHUIIEPiHIH
MaHBI3/IbUIBIK Jopexkenepl 7/-kectene KenTipuireH. Cenl TaCKbIHbIHA YIIBIPAWTBIH
ayMakTap KpUTEPHUIUIEpIHIH YJeC CcalIMaFrblH aHbIKTay OapbickiHaa 1:25000
MacCIITa0Tarbl Cell TACKbIHBIHA YIIBIPAWTHIH ayMaKTap KapTackl TYprbi3buiabl (30-

cyper).

Kectre 9. Cen TackplHbIHA YIIBIPAUTBIH ayMakKTap KpUTEpUNIIEpPIHIH
MaHBI3ABLIBIK JOpEXKect

Cen
Cen TaCKBIHBIHA
TACKBIHBIHA Kputepuiinepai | Kpurepuiinepain KayinTitik aspexeci yIIIbIparaH
. H OJIIIEM ydacke
YHILIPAUTEIH OlpiiKTepi aygaHbl
KpuTepuiiepi p p Y
. cumarramac | Karerop 5 0
MOH/IEp1 o SICEI KM Y%
0-0,8 ©Te XKOFapbI 5 174,1 | 43,8
Cen KayinTi 0,8-1,6 KOFapbI 4 119,5 30
oOBeKTiNepIe KM 1,6-2,6 opTaria 3 65,5 16,5
H KallbIKThIF bl 2,6-4,1 TOMEH 2 27,1 6,8
4,1-6,7 aca TOMeH 1 11,6 2,9
0-3,8 ©Te XKOFapbI 5 114.7 | 28.8
3,8-7,5 KOFapbI 4 99.4 25
KankIk amam/Km? 7,5-11,3 opramia 3 81 20.4
TBIFBI3IBIFBI
11,3-15 TOMEH 2 73.5 18.5
15-18,8 aca TOMeH 1 29.2 7.3
BereTamus aca TOMeH 1 79,7 20
aybUIIIapyarr
BUIBIK TOMEH 2 2056 | 51,7
LULC xKepiiep
TaKBbIp Kep opramia 3 75,9 19,1
oo JKOFapPhI 4 33,2 8,3
o0BeKTLIepi
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HIapyamblIbl

K OpHIEAAD OTe JKOFaphl 5 3,5 0,9

1158-1700 TOMEH 2 38,8 9,8

L 1700-2900 opTaiia 3 135,2 34

buikTik M

2900-3300 ©TE XKOFapbI 5 72,9 18,3
3300-4335 JKOFapPbI 4 150,8 | 37,9

0-14 aca ToOMeH 1 8,8 2,2
14-24 TOMEH 2 60 15,1
Enicrix ° 24-32 opraria 3 162,4 | 40,8
32-40 YKOFapBI 4 152,3 | 38,3

40-80 OTE JKOFapbl 5 14,4 3,6

0-3,1 ©TE XKOFapbI 5 35,3 8,9
Vmaparran o 3,1-6,2 JKOFaphI 4 56,5 14,2
KAIIBIKTHIK 6,2-9,3 opTaria 3 59,9 15,1
9,3-12,4 TOMEH 2 128 32,2
12,4-16 aca TOMeH 1 118,1 | 29,7
0-0,9 OTE JKOFapbl 5 150,8 | 37,9
0,9-1,8 YKOFaphI 4 109,2 | 275
K?;i‘;‘:f; K 1827 oprama 3 | 737 | 185
2,7-3,5 TOMEH 2 48,3 12,1

3,5-4,4 aca TOMeH 1 15,7 3,9
0-0,6 ©TE HKOFapbI 5 174,1 | 43,8
0,6-1,3 KOFapbI 4 118 29,7
Kﬁbe?IiK - 1321 oprama 3 | 707 | 178
2,1-3,4 TOMEH 2 28,9 7,3

3,4-5,7 aca TOMeH 1 6,1 15
-0,8--0,3 ©TE MKOFapbI 5 164,1 | 41,3
-0,3-0,2 KOFapbI 4 63,9 16,1

NDVI JIeHren 0,2-0,4 opramia 3 43,9 11
0,4-0,7 TOMEH 2 1251 | 31,5

0,7-1 aca TOMeH 1 0,8 0,2
1,08-4,38 aca TOMeH 1 106 26,6
4,38-5,89 TOMEH 2 172,1 | 43,3

TWI 5,89-7,85 opTaria 3 87,3 22
7,85-11,4 JKOFaphI 4 25 6,3

11,4-23,8 ©Te JKOFapbl 5 7,4 1,9

118




76°550'E  77°00"E  77T°B0E 77°100°E_ 77°150°E 76°550°E  TT°00'E  77°50'E  77T100E  77°150°E
6Cen kayinTi N . Xansik h N
£ ODbeKTINEpACH] z 5 ToiFblagsifsl £
2 leuibeiok L 1:25000 2
£ 1:25 000 5% ‘ o
: @ cen owakraps! q
z @ vopenanuik kenaep z ° iﬁ:ﬁzrauu
=
o }melfap? o S opHanacy Hyktenepi
‘9 Cen kayinTi i anblK ThifbI3abIFbIHAH
o6beKTinep, kM < KaLBIKTBIK, KM
41-6.7 0-38
204 I 38-7,5
z 1,626 z g 75113 £
§ I 08-16 S8 . 11315 8
3 I 008 g ¥ Il 15188 2
B Ti5s e 5w
76°S50'E  77°00°E 77°S0°E 77100 77°1SOE 76'550°E  77°00E  77'50E  77°100°E  77'150°E
76°55'0"E T7°00E 77°5'0"E 77°10'0°E _ 77°150°E 76°55'0"E 7700E 77°5'0'E 77°100"E 77°150°E
Xeppi nanpanaHy. N bInFanapinbIKTbIK, N
g KeHe Kep z z Tonorpacusibl z
E 5 & 4 z
= & S nHaexc g
g 29 1:25 000 5
wekapa wekapa
z JKepai nanpanany z blarangbinbikTbiH
2 *aHe xep Geri 5 5 TonorpausnbIK £
Ed HKaMbINfoiCsl 2 i WHAeKcl o
B seretauun ¥ ¥ 0 1,08-4.38 2
;);;:::)apyawunux N 4,38-5,89
- [ TaKsip xepnep [ 5,80-7.85
£ | cy obuektinepi Z Z B 785114 z
5 5 o
b4 wapyawsinslK s © B 11,4-238 2
20 opeiHaap 29 = e B
Ll 0153 8 9 12 k4
0153 6 9 12
76'550°E  77°00°E  T7'SO°E 77°100°E 77°1S0°E 76°550°E  77°00°E  77°50°E  77°100°E  77°150°E
76°550°E  77°000°E  77°SO°E 77°100°E  77°1S0°E 76°550°E  TT°00'E  T7°50"E  77°100E 77°150°E
— S N - Feie. N
- BuikTik - EHicTik "
i i z z
5 1:25000 A £8  1:25000 A g
B } £5 g
r4
E g & wekapa =
il wekapa » & Ewjcrik, © E
& BUikTiK, M ¥ | " 2
I 1 158- 1700 I 1424
1700-2900 | 24-32
4
I 03300 E S [0 3240 £
I 2004308 £ % I <0-s0 5
oo w
>
76°550'E  77°00°E  77°50'E TTU100'E TTCS0°E 76°560'E  77°00'E  77°50'E  77°1000°E  7T*150°E
76'S50°E  77°00'E 77°SO'E 77°100°E 77°150°E 76°550°E  77°0C°E  77°S0°E 77°100°E 771S0°E
- N
. SaeHgepaeH N _ VmapartapaaH L
§  KawWbIKTbIK A 25 KaWbIKTbIK el \ A z
2 1:25000 2°  1:25000 A =
¥ 8- P & = wexapa 2
T — A
4 L : e TacKbiHEIHAH
wexapa : . A KOPFaTLIH
~ OszeHpepaeH H o 4 vimapattap
£ KALbIKTBIK, KM £ F ! VmapattaH é
@ @ KaLUbIKTBIK, KM
i o, g . G
- Bl osis B s
N 827 B 5293
z 27-35 z
7 .7-3, P
3 3544 s s l Ahies §
2 Sl L |_ 12,4-16 . &
0153 6 9 12 8 9 12
76°550°'E  77°00°E  77°50'E  77°100°E  77°150°E 76'550°E  77°00°E  77°50'E  77100°E  77"150°E
76°550'E  77°00'E  77°S'0"E 77°100°E  77°150°E 76°S50'E  77T°00°E  77°5'0'E  77°100°E  77°150°E
- NDVI N = >onpapaaH N
£ P z
g 1:25 000 A 235 KaLbIKTbIK A 5
o e 1:25 000 T
- 2 2
wekapa
£ ueepa zZ ongapnau z
o NDVI 2 KaLUbIKTBIK, KM Eu?,
? o 2% 006 )
Bl os-or ' ¢ Il o513
| 02-04 4 1321
I 03-02 zE B 214 z
28 o
B os-03 ] i 3457 2
- — o & — - — — 1 S
183 6 [} 12 0153 6 [} 12
76°550°E  77°00°E 77°S0°E 77°100°E  77°150°E 76°550°E  77°00°E  77°50°E  77°100°E  77°150°E

119

Cyper 30. Cen TacKbIHBIHA YIIBIPAUTBIH ayMaKTap/Ibl Oaranay KpUTepHiiaepi



Korapeina kentipiiren kputepuiiiep AHP omici HeriziHae TayiaHbIIl,
KayinTutik gopexeci 6obiHma xkikremin (reclass), 'AX opraceianarsr « Weighted
Overlay»  QyHKUMSICHI  apKbUIbl  KaOaTTacTBIPbUIABL.  OpOip  KpUTepuiiai
MaHBI3IBUIBIK JI9pekeci OOibIHIIIA Ka0aTTaCThIPy apKbUIbI 3€pPTTEY ayAaHbIHIaFbl
CeJI TACKBIHBIHBIH KAYINTIIIIK KapTaChl )KOHE CEJI TACKBIHBIHA YVIIIBIPANTHIH ayMaKTap
kaptacel (1:25 000) xacangel (31-cyper). O3ipiieHreH KapTa OOHBIHIIA 3epTTEY
ayMarbl KayinTuUIiK Jopekeci OolbiHIa 5 kateropusira (1-aca TemeH, 2-TeMeH, 3-
opTaIua, 4-xKoFapbl, 5-eTe sxoraphl) xkikrenai. XKanmnsl ayganst 397,8 kM? KypaiTeiH
Ynken xoHe Kimn AnmaThl ©3¢H aanTapblHIaFbl KAYINTUTIT ©Te )KOFaphbl ayMak —
116,2 km?, sxorapsl — 103,2 km?, oprama — 90,9 kM2, TemeH — 63,4 kKM%, oTe TOMeH —
24,2 xM? TeH. AJ, 3epTTey ayJaHbIHBIH CeJl TACKBIHBIHA YIIbIpAy MYMKiHZII
OOMBIHILIA ©Te KOFaphl ayMak — 52,9 km?, skorapsl — 100,5 km?, oprama — 116,5 km?,
ToMeH — 93,7 km?, oTe ToMeH — 34,6 KM% Kypabl.
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WapTTel 6enrinep ® My3/bIKTbIK-MOpEHanbIK kenaep 63eH Lwekapa ken
Kayintinik gepexeci Il oTe ToMeH TOMEH oprawa [ xorapsl M aca xorapbl A

Cyper 31. YikeH xone Kinni AMaTel 63¢H aTa0bIHIAFBI CeJl TACKBIHBIHBIH KaYIiNTiTiK
YKOHE CeJl TACKbIHBbIHA YIIBIPANTHIH ayMaKTap KapTachl

Cen KanmpIITacThIPyIIbl  (pakTOpiapAbl  MYJbTUKPUTEPHUSIIBIK — Tajjaay
HETI31H/e Cel KayllTUIIr MEH CeJl TaCKbIHbIHA VIIIBIPAaUThIH ayMaKTap/bl Oaraiay
apKbUIbl 3€PTTEY ayJlaHblH KAYINTUIK J9pekeci OOMbIHINA 30HANTAHIBL. 3€pTTEy
HOTIDKEJIEPl ayMaKTarbl Cell KayIiH OacKapy MIenIiMIepiH KaObuiiay Ke3iHAe xKoHe
cell KayIiHe YIIbIpaybl MYMKIH OOJIaTbIH ayMakTapAbl Oopkay Ke3lHIe KaxeT
6omysl MymKkiH. CoHpal-ak, KOJ >KETKI3UITeH HOTIDKENEp Cel KayinTi ayMmakTa
JKY3€re achIPbUIYbl KaXET IIapajap MEH CalbIHybl MYMKIH OOJIaThIH KOpPFaHBIC
uMapaTTapbIH )K00aay xKoHe )Kocmapiay Ke3iHe OHTAMIIbI, op1 YTHIMIBI IISTTIMIEP
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KaObLIayFa MYMKIHJIK O€peTiHair ce3ci3. A, 011 63 KE3€TiHJE XalbIKThl Cell
TAaCKbIHAAPBIHBIH amaTThl JCEpiHEH amaH aibll Kaly MakcaThIHIa KYy3ere
ACBIPBUIATHIH KOPFaHY XOHE QJJBIH ally KYMBICTAPBIHBIH AYPHIC, OP1 YaKBITHLIBI
JKY3€re aCybIHBIH HET131 O0JIBITT TaOBLIAIBI.

Yaken sxone Kimri AnMatel e3eH amantapbl emTiMi3feri cel KyObUIbICTaphbl
OeJIceH i KapInTacaThlH ayMakTapbeiHbIH 0ipi [38]. Conpaii-ak 3epTTey aylaHbIHBIH
eTeriHie eNiMi3Jieri KapKbIHIAbl WIepuIreH, 2 MWDIMOH Xankel Oap [156],
HIapyanbUIblK, AKOHOMHUKAIBIK JKOHE MOJIEHM OpPBIHIAAPABIH OpTAachl OOJIBIT
TaObUIaTHIH AJIMaThl Kajackl opHasiackaH. Coi ce0enTeH zie, 3epTTelin OThIpFaH
ayJaH CeNJIIK TYPFBIIaH JKEeTe 3ePTTeNIreH ayaanra xaraiasl [87]. OraH momen
pEeTIHJE COHFBl JKBULAAPHI  JKy3€re achIpbUIFaH, MEMJIEKET TapalblHaH
Kap>KbLIaHIBIPBUIFaH FHUIBIMH jK00aap MeH 13/ICHICTep Al KeNTipyre 00abl.

Conapapeiy Oipi periHae reorpadus >KOHE Cy KayilCi3[airi HWHCTUTYTHI
MaMaHapbiHbIH 2011 x. o3ipieren YiikeH xoHe Kimn AamaTel ananTtapsl YIIiH Cell
kayintimriaig 1:100 000 macmTaOTarsl KapTachIHBIH HoTwxkenepi [154], [157],
[158] OacuibLIbIKKA aTBIHIBL.

3epTTey OapbIChIHAA KOJI JKETKI3UITeH HOTHXKEJIEp/Il >KOFaphlia aTanraHn lie
AnartaybiabiH cen KayinTitiri (1:100 000) kapTackiHBIH (PparMEHTTI HOTHXKEIEPIMEH
CaJIBICTBIPY TOMEHJIET1HI KOpCeTTi (32-CypeT).

aca TOMCH _ 1:25 000
10% 1:100 000

16% | 1:25000

TOMCH

20% | 1:100 000
23% | 1:25000

1:100 000
orapH 1:25 000
1:25 000

0 5 10 15 20 25 30 35 40 45 50

KayinTinikTiH maibI3asIK MeIiepi

opramia

KayinTimiKTiH MaHbI3BLIBIK A9PEkKeCi

Cyper 32. Ine AnaraysrasiH cen KayinTimiri (1:100 000) kapTacbiHBIH GparMeHTTi
HOTHKENIEPiH KOJ JKeTKi3uireH YkeH skoHe Kimri AnmMaTel ©3eH anadbiHbIH cenl KayinTiiri (1:25
000) kapTacbIMEH CaJIbICTBIPY HOTHKETepl

CanbicTeipy HoTIKeci [154], [157], [158] kentipiaren kapraga KayinTimiri
«aca TOMEH» KaTeropusra ayMakKTap PETIHAC BICBIPHIHIBI KOHYC ayMarbl HEMece
CyalpbhIK CBI3bIFBI OOWBIHIIA TayJaH IIbIFa Oepic KEPAEeH KEHiHT1 yuacKelep
*KaTKpI3bUTFaH. CoHmali-aKk KayilTiIirl «aca JKOFapbD» KaTeropusra KaTaThiH
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aymakTapablH xannsl yieci 43% xkypaca, AHP omici OoiibiHILIA aHBIKTaJIFaH
KayinTUIIr «eTe xorapb aymMak 29% kypaabl. A, KaylnTUTIK JOpEkKeCl KTOMEHY,
«opTaiiay, <«KOFapbD» KaTreropusuiap OOHWBIHINIA ayMakTap YJec CalMarbIHbIH
allBIPMAaIIBUTBIFBI MAPABIMCHI3.

5.2 MY3IBIKTBIK-MOPEHAJIBIK  KOJAEPAiH  aKTapbuLlybl  Ke3iHe
KAJBINTACATHIH CeJI TACKBIHAAPBIH MOJAEJbAEY KIHE MOTEeHIHAJIbI
KayinTuIiKTI 30HAIay

MYy3IBIKTBIK KOHE MOHT1 TOHJIBIK KayiNTUIIKTI Oaranay YIIiH, €H ajJbIMEH,
KepiHic OepeTin okuramap cueHapuitiepin KaxkeT [159]. Kepinic Oeperin
OKHWFajIap/blH OIpHEIIe ClICHApHIIEPIH KYPY COJI OKUFa KYTUICTIH )KUUTIK TIEH OHBIH
mraMacel  kepceteni [159]. Cuenapuiinep OoDKaMIbIK CHIIATKa He, Oipak
KJIMMATTBIH ©3repyl KOHE COHBIH 9CEpIHEH Kpuocdepara acep ery (paxTopiaapblH
eckepMmeiai. CoHnpIKTaH Oenrim Oip KypbUIFaH CLEHapUil »kapamabl O0JaTbiH
YakpIT apaybiFbl HaKThl aHBIKTATYhl Kepek. Erep clieHapmii y3ak yakbIT OOWBI
(OipHelie OHXBUIABIKTAP) KYMBIC ICTEHIl Jen KYTUIce, OHJAa OoJallaKTarbl
KJIMMATTBIK ©3repicTepre TUICTI Hazap aylnapy KaKeT, OyJl e3 Ke3eriHae oapTypJl
crieHapuiiepMeH YChIHbUTYBI MyMKiH [160]. Ocburaiimia, kayinTi Oaranay skapamiabl
JIETI CAaHAJIATBIH YaKbIT apajibliFbiHa OalIaHbICThI KayINTUIIK CLIIEHApUIIep] ToyeNci3
HEMece KIMMATTBIK CIEHApUWJIepMeH OaillaHbIlcThl 00Jybl MYMKIH. KayimnTi
KYOBUIBICTBIH CIIEHAPHIIEPIH 931pJey/IIH MaKcaThl IIaFbIH, OpTallia HEMECE YIIKEeH
KepiHic OepeTiH OKuFaiapAaH TYbIHIAWTHIH MOTEHIIMAJAbl MACCaHbl HEMECE OHBIH
[IaMachlH OaraJIaThIH TMPOIECKE HETI3ENTeH KayINTIIIKTI MOJENbACY YIIIH YIII
KayinTiIiK CIeHApHiiH Kypy Oonbin Tabbutaasl [161]. Byn crienapwuiinep, aperre,
KepiHiC OepeTiH OKuFa Taija OojFaH Ke3JIeri MaccaHbl HEMece IIaMachlH FaHa
eckepel, ain OeTKeNIep/IIH TACKBIHHBIH JKYPIM 6TY JKOJIbIHa HEMece apHa OOMbIMEH
Apo3usFa YIIbIpay MYMKIHJIT €HICTIKTIH HEMece aHFapAblH TOMEHI1 OeJIriHJe
OpBIH aNlaThIH KarJaljapabl MOJENbAeY Heri3iHjae OaranmaHajibl. KayinTi kepiHic
OepeTiH OKWFaHBIH BIKTUMaJl CUEHApHUIUIEpIH KYpy YUIIH KeJecl IIapTTapiabl
eckepreH kel [162]:

* 3eprTey anaObiHaH Oenrut O1p ydyacKere AeMiHr1 ayMaKTapIblH KayiNTUTIKKE
yIIbIpay MYMKIHAIT1H/TYPaKThUIBIFBIH Oaraliay Ke31HAe )KUHAIIFaH MAIIMETTED;

* Perpocnekuusiblk 3epTTEYy HOTHXKENepl KoHE OYpbIH JKYpil OTKEH
KYOBUTBICTap OOMBIHIIIA AJIBIHFAH JIaJaJIbIK MOJIIMETTED;

* AIIBIK, KOJDKETIMJII MOJIIMET KO37epl MEH COMKEeC MPOIECTepl TYCiHyTre
HETi3/IeJITeH MAJIIMETTED.

MYy3IBIKTBIK-MOPEHAIBIK ~ KOJACP/IH  aKTapblIy CICHApHIJIEpIH  KYPY
OJIAp/IbIH KAJBINTaCy MEXaHU3MJICPiHIH, KOJI TUIITEPIHIH XKoHe OailylaM KypaMbIHBIH
OpTYpJIUIIriHE OallmaHbICThl Kypaedi. My3IbIKTBIK-MOPEHANBIK KOJIJAep YIIiH
aKTapbUTy CIEHapuijiepl Koy OaillaMbIHBIH OY3bUTYBIH JKOHE KOJIiH OapiibIK
MaCCaChIHBIH arblll KeTyiH KamMTuabsl [163]. Byl KyOBUIBICTBIH BIKTHMAJIBIFbI
HETI3iHEH KONl  Ka3aHIIYHKBIPBIHBIH  MOP(QOMETPUSAIBIK  CHIIaTTaMajlapblHa
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OalimaHbICTBl  0OMaABl, COHJBIKTAaH TIK JKOHE €HCI3 OpHajlacKaH Kol
Ka3aHIIIYHKBIPIaphl ayKbIMIBI 3pO3UsiFa YIIBIPAY MYMKIHAIrIHE e 00IaIbl.

3epTTey ayMmarbl YIIiH KayinTi KepiHic OepeTiH OKUFa CIEHApUHIIepIH KYpy
MakcaThlHa YJIKeH Anmartsl xkoHe Kirn AnMatel €3¢H ananTapbIHaa Kypil 6TKeH
CeJl TaCKbIHAAPBIHBIH CUMaTTaMaltapeiH eckepe oToipbill, RAMMS 6arnapiamacsl
apKbUIBI ~ MOJENBJACY  JKYMBICTaphiHa  KamuOpney okyprizinmi  (RAMMS
OarmapiaMachiHbIH cunaTTamackl 2.3 Oemiminae O6epinrer). Moaenbi kamuopiey
yurin 1977 xeinaeid 3-31 Tambi3 apanbliFbiHAa YJIKEH AJMaThl ©3¢H anaOblHJIa
opHasiackaH Nel3 My3JIBIKTBIK-MOPEHANIBIK KOJIIHIH aKTapbUTybIHAH IMaiiia OojFaH
CeJ TACKBIHBIHBIH cHITaTTamanapsl aibiHabl (10-kecte).

Kecte — 10. XXypin eTKeH cesl TaCKbIHBIHBIH CUIaTTamMallapbl MEH
MO/ICIIbICY HOTHIKECIH/IC aHBIKTAJIFaH CEJl TACKBIHBIHBIH CHIaTTamaapbl [164]

3-31.08.1977 . xxypim eTKeH Mogens HOTHXECIHIE
Cumarrama CeJl TACKBIHBIHBIH, AHBIKTAJIFAH CEJl TACKBIHBIHBIH, AWBIPMAIIBUTBIFBI
napamMmeTpIiepi napameTpIiepi
Cen
MacCaChIH/IaFbI 1 M 2,6 MiH
cy keseMi, (M%)
Cen
MacCachIHIaFbI -13%
5 miH 2,5 MH.
TaChIHBLIAP
kenemi, (M°)
H{aﬂ.m’l 3 6 MIIH 5,3 MiH
KeseMi, (M°)
Koin 90-100 ik 100 Mbn 0%
keusiemi, (M°)
Cen
TaCKBIHBIHEIH,
MaKCHMAaJIJIbI 15 24,4 38%
JKBUIIAMIBIFEI,
(m/c)
Cen
TACKBIHBIHBIH 20 28 28%
MaKCUMAIIBI
Ouikriri, (M)
OPpO3USHBIH
MaKCHMaJIIbI 5 3 -66%
OmikTiri, (M)

XKypin eTkeH cen TacKbIHbI CHUIaTTaMaliapbl MEH MOJIEIBJACHICH Cell
TAaCKbIHBIHBIH ~ CHMATTaMallapbl apachbIHAAFbl CEJI MAacCachlHIAFbl Cy MEH
TaChIHABLIAP IBIH KBl KOJIEMI apachbIHAAFbl albIpMaIIbLIbIK -13%), Makcuma sl
KBULTaMIBIFBI apachbIHAAFbl aUbIPMAIIBUIBIK 38%, MakcHUMa bl OMIKTIrT OOMBIHIIA
— 28%, »pO3USHBIH MaKCUMAaJAbl OMIKTIr1 OOMbIHIIIA — 66% Kypaibl.

Ockhl opaiifa, 3epTTey ayJaHbl OONBbIHIIA YJIKEH AJIMAThl ©3€H] ala0bIHAaFbI
aKTapbUly KayinTimiri skorapel Nel3-6uc, Nel-O6uc sxoHe NelO My3IBIKTBHIK-
MopeHaNbIK Keijaepl, Kimni Anmatel e3eHi Aunabbl OoitbiHIa Ne6 xone Nela
MY3JIBIKTBIK-MOPEHANBIK KOJIJICPIHIH aKTapbUIybl Ke3iHJe mnaiiga OoiFaH cel
TACKbIHBIHBIH JKYPIll ©TYy >KOJbl 3 cleHapuil OoWbiHIIA MojaenabaeHal. Kipic

napametpiaepi perinae opbip kenaiH KK3 xone ['AXK TexHomOTHsIapHIHBIH
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KOMETIMEH aHBIKTAIFaH, COHBIMEH Karap aJanTarbl OKYpil OTKEH cell
TACKBIHAAPBIHEIH AHBIKTAIFaH CUNATTaMAalIaphbl KOJIiH KeneMi (M%), MakcuMaisl
oTiMi (M%/C), KbUITAMIBIFBI (M/C), aFbIHABIHBIHE OArbIThl (°), THIFBI3ABIFI (KI/M),
yiikemric ko3 puireHTTepi aabIHIBbL.

CoHbIMEH KaTap, MY3IbIKTHIK-MOPEHANIBIK KOJIEPAIH aKTapblTy MPOIIEeCi cel
MaCCaChIHIAFbl TACBIHABLIAP THIFBI3ABLIFEI (KI/M), Cell MacCachIHAAFbl TACKIHIBLIAP
KBUITAMIBIFEI (M/C), CEJ MacCaChIHIAFbl TACHIHABLIAP/BIH BIKTUMAJI TEPEHJIT1
(xI1a), sIFpICyABIH meKTi KepHeyi (k[1a), MakcuMalIabl Ka3y TepeHIiri (M) MOHAECPIH
ecKepe OThIphIN, 3 Typmi cueHapuidre Herizmenm (11.1-11.2-kecte). 3eprrey
aa0bIHA KAJIBINTacybl MYMKIH CeJl TAaCKBIHJAPBIHBIH CIieapuiiiepl KyaTThUIBIFBI
YKOFaphl, OpTaila, TOMEH HYCKaJa Ky3ere achIpbUIIbL.

Kecre 11.1 Axrappuly KAyIITUITl KOFapbhl MY3ABIKTHIK-MOPEHAIBIK
KOJIJIEPAiH TYpJi ClieHapuilyiepi OONBIHIIA TaHJAIFaH KIpIC apaMeTpiepi

KyaTTBUIBIFBI )KOFaphI
CunaTaman KyaTTBUIBIFBI TOMEH Cel KyaTTeutbIFbl OpTama el TACKLIHEL VIIH
P TAaCKBIHBI YIIiH CceJI TACKBIHBI YIIiH K Y
Kyprak KyJmoHIIBIK yiikenic 0,05 0,05 0,05
(1) xoadpurmenti
TyTReip-TypOysentTi 200 200 200
yiikenic (&) koaddpunmenti
TachIHABIHBIH Tgl,m)lsm,lfm 2300 2300 2300
(xkr/M%)
TachIHIBIHBIH 0,050 (puTFasBI MOJ OOC 0,025 (eLrast 0,025 (eLrart
KBULIAMIBIFBE (M/C) CHIHBIKTH MaTEpHATIAD) opTaia 00c CHIHBIKTBI | OpTalia 60C CHIHBIKTHI
MaTepHajiap) MaTepHajiap)
blxruman kasy Teperiri 0,2 (Tepen) 0,1 (oprama) 0,05 (Tas3)
(xI1a)
MaKCI/IMaJ:I,Z[.LI Kazy 3 1 05
TepeHmiri (M)
HFHCW{HI:KHI_I[ZI)(TI KepHeyt 1,5 (>xorapsbr) 1 (oprama) 0,5 (Temen)

Kecte 11.2 — KyaTTbUIbIFBI dKOFAPhI, OpTaIlla, TOMEH CEJl TACKBIHIAPHI YIIIH
MOJIEIIbICY HOTHKETEPi

Cen
Cen
. TACKBIHBIHBIH Ce TaCKBIHBIHBIH
Ce MaccachlHIaFbI CY KeJeMi, Cen MaccachlH/IaFbl TACBIHABUIAD | TACKBIHBIHBIH
Ne 3 . 3 MaKCHMAJIJIBI MaKCHMAJIJIBI
(mH M°) KeseMi, ( MITH M°) MaKCHMAJIJIbI
S JKBLIIAM/IBIFBL, KbICBIMBL, KI1a
OHIKTIrI, M
Mm/c
T
Cuena KO | op | e | ko | Op | TO | onta | Ton
puit JKOFapbI oprarua TOMEH JKOFapbI oprara ToMeH | fFa | Ta | M| Fa | Ta | Me o P Iia on
JIeHre pol | ma | e | pel | ma | H
i H
Nel3-
6uc 6,4 1306565 | 457793 | 6220508 1125508 | 276742 | 58 | 22 | 6 | 21 | 17 | 13 1017 705 | 428
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Nel-

6uc 8751965 1941705 | 251311 | 8611439 1801263 | 110806 | 62 | 26 | 7 | 39 | 27 | 11 3561 1664 | 293

Ne8 418774 260418 211213 | 242296 84034 34883 9 7 |6 10| 10 | 10 242 242 | 242

Nela 1848715 239797 188431 | 1668457 59533 8166 31 |11 (8] 21 | 13 | 10 1056 389 | 235

Ne6 901551 351175 | 254504 | 720456 170218 73585 | 33 | 14 |8 | 19 | 13 | 10 907 390 | 276

Kayinti kepiHic OepeTiH OKHFa OJNEyMETTIK KOHE JKOHOMHKAJIBIK
HIBIFBIH/IAPFA HEMECE KOpILAaFaH OpTara 3UsiH KeJITIPYyl MYMKIH TaOUFH MPOLECTIH
HEMece KepiHIC OepeTiH OKWFaHbIH Maijia OOJYBIHBIH BIKTUMAJJIBIFbl PETIHJIE
anbIKTaapl [165]. TeXHUKaIBIK TYPFBIIaH KayinTi KepiHic OepeTiH OKHFa OHBIH
naiia 0o0Jly BIKTUMAJABIKTAPBIHBIH JKUBIHTHIFBl JKOHE MYHIAW KYOBUIBICTHIH
KYTUICTIH KapKbIHIBLIBIFBI (IIaMachl) peTiHe KapacThipbuiaabl [163].

E=f (P, I)

MyHIarel E — KayinTi kepiHic OepeTiH okura, P — BIKTUMaIAbIFbI, | —
KAPKBIH/IBLUIBIFBI.

«KapKbIHABLIBIKY TYCIHIT1 OYJI %KaF1ali1a KapacThIPBUIBII OTHIPFaH MPOIIECKe
TOH IIamMa peTiHAe (U3UKAIBIK IIaMaHbl KOJIJAHy apKbUIbl aHBIKTAJIAbI, all
«BIKTUMAJIJIBIK» VFBIMBIH MacIiTad Iuana3oHblHA COWKEC KEHIpeK MarblHaja
Kosmanyra 0oaser [163].

«¥1bIpay» YFbIMBI — OyJI aliMaKkThIH 111Kl KaCUETTEepl MEH JUHAMHUKAJIBIK
CUTaTTaMajapblHa HETI3CITeH KayilTi KYOBUIBICTHIH Oeniriii Oip aymakTa 0oy
HeMece 00Ty MYMKIHAITIHIH (HEMeCe bIKTUMAJAbIFbIHBIH) CAIbICTHIPMAIbI OJIIIEMI.
«¥1ublpay» TYCIHIT KepiHIC OepeTiH OKHFajapblH KayllnTUIriH Oaranayjga y3ak
yakbIT OOWBI KOJIAHBUIBIN KEJIe/l KOHE OHBIH HOTHKENepl KoOiHece ayMaKThIH
amaTka YIIBIPAUTBIH ayMakTap KapTrajiapbl TYPIHAE VCHIHBUIAJL. Y IIbIpay
TYPAKTBUIBIK YFBIMBIMEH Kepi OailJIaHbICThI KOPCETE/I1, SFHU KOJI 0aiiIaMbl TYPAKChI3
OonraH >karmaiia, Oyl MY3JBIKTBIK-MOPEHAJBIK KOJIAIH aKTapbuly KAayINTUTITiHE
yIIbIpay MYMKIHIIIITIH KepceTenl. «Ocep eTy» TepMHHI TaOufu KayinTi
KYOBUIBICTBI TYABIPATHIH BIKTUMAJ (DPU3UKAIBIK KAyINTIIIKTI CUNIATTAY YIIIH KaJIbI
TepMUH peTiHlae naigamanbuianbl. KayinTi OaramaynasiH Oysl Kypampaac Oeiri
MOTEHIUAJIIBI 9Cep €Ty ayMarblH aHBIKTay >KOHE CeJl TACKbIHBIHBIH OWIKTITI,
KBULIAMIBIFBI CUSIKTBI OOJDKaMIbl KOPIHIC OEpeTiH OKUFaHBIH KapKbIHIbUIBIFBI
TypaJibl aKIapaTThl O€pe OTHIPHII, KOPIHIC OEPETIH OKUFaFa YIIBIPAUTHIH ayMaKTap
KapTachIH jkacayra Heri3 001aibl.

Cuenapuitiepai MOJICIbJICY HOTHXKECIHIE KOJI )KETKI3UINeH MOHIepre CoMKec
KAyINTUIIK ~ Jopexenepin  Oenriney  ymiH — [IBeduapusHblH — TOXipUOETiK
KOJIEKCTEpiH/Ie KaObUTJaHFaH MaTPUIIAIBIK KayINTIIKTI KIKTEY 91C1 KOJIIAHBLIIbI
[166]. Comnpaii-ak, Matpuiia OipHelre Oacka enfepae KOJIAHBLIATBIH JKIKTEY
cxemayiapbIMeH canbIcThipbuiabl [159], [160], [167].
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Ox yuriH op0ip crieHapuil OOMbBIHINA «3-Te€H 3-Ke JIeHIHT1» MaTPUIAIBIK 9JIiC
HETI31H/Ie WMWTANWSUIAHFAH CeJ  TACKBIHBIHBIH KYPIT OTy  JKOJIBIHIAFBI
KAPKBIHIBUIBIK JTOPEXKENIepl OChl CIIEHAPUITE TaFalbIHAAIFAaH BIKTUMAJIIBIK
JeHreiMeH OaiaHbICTRIPbLUIABI (32-CypeT).

FIIMapaTTapbIH CHIPTHIHIA aJlaMIap MeH
JKaHyapJap YIIH KaylITUIIK TOMEH JKoHe
FIIMapaTKa 3ILTH Kely MYMKIHJIIT1 ToMeH

KAPKBIHIBLTBIK

BIKTIMATIBLIBIK

Ecxepmy: mycmep kayinminix oapescenepine catikec Kenedi: Kbl3blil — acd KAYinmi, KoK —
Kayinminizi opmawia, capvl — Kayinmiiici memeH

Cypert 32 — bIkTUManAbUIBIK TT€H KaPKBIHIBUTBIKTHIH OaiilaHbIC MAaTPUIIACHI

3epTTey aynaHbl YIIIH KYPBUIFAH KyaTThUIBIFBI KOFaphl, OpTalla, TOMEH
ClICaHAPUIJIEP/IIH HOTHKEJIEP1 AKOFaphIa KOPCETUINeH MaTPUIIAJIBIK TOCLT HET131H/1e
ArcGIS GarmapiamMachIHBIH KOMETiMeEH 3 KayINTUTIK Jopexerepine OomiH/Ii.

AHBIKTaJFaH KayINTUIIK Jopexkenepl ©3¢H apHachl MEH apHa MaHbIHIarbl
KaylnTUTiKTI Oaramay ymrH aca MaHeBAbl. Con cebenTi, cel TacKbIHbIHA
YIIBIPaWTHIH ayMaKTap KapTachlHbIH (5.1.2 OeniM) e3eH apHachl MaHbIHA KATHICTHI
OeJiriH HaKThUIay MaKCaThIHJIA, MOJIEIbICY HOTHXKECIHAE aHBIKTAJIFaH KayllTiTIK
JIOpEKeci cell TaCKbIHBIHA YIIBIPANTBIH ayMaKTap KapTaChIMEH KaOaTTaCThIPHUIIBI
(33a,0-cyper).
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Cypert 33 — Moaenbaey HOTHKECIH/IE ISJ/IITT HAKThUTAHFAH CeNl TACKbIHBIHA YIITBIPAUTHIH
ayMakTap KapTachl

KopsIThiHabIIaM Kene, [ne AnaTayblHbIH OpTaiblK 0eJIiriHIe OpHalIacKaH aca
KayinTi MY3AbIKTBIK-MOPEHANBIK KOJAEPAIH aKTapbUIybIH MOJENIbCY HOTHKECIHIEC
CeJl TacCKbIHbIHA YIIBIPANTBIH ayMakTap KapTachlHbIH JQJAIN  apTThIPBUIIBL.
Ochbuiaiiiia, Ko KETKI3UITeH HOTHXKE 3epTTey ayJaHbl YUIIH KeJecied TYpFblIaH
MPaKTUKAJIBIK MaHbBI3/IbUIBIKKA € 001apbl aHbIK:

*3epTTEy HOTWIKENEPIH ayMakTarbl cel KayliH Oackapy IIenrimMaepin
KaObLIay Ke3iH/e >KOHE CeJl KaylliHe YIIbIpaybl MYMKIH ayMakTapabl OoJpKayja
KOJIIaHY;

*cell KayllnTi ayMaKTa *Y3€re achIpbUIybl KaXeT IIapajap MEH CaJIbIHYbl
MYMKIH OOJaThlH KOPFaHBIC MMapaTTapbhlH >k00ajay >KoHE Kocmapiiay Ke3iHJe
OHTAMIIBI, Op1 YTHIMIBI MICTTIMIEP KaObLIAay1a KOJIIaHy;

* XaJIbIKThl CEJl TACKbIHJIAPBIHBIH amaTThl SCEpPIHEH aMaH ajblll  Kaly
MaKCaThIH/Ia Y3€re achlpbUIaThIH KOPFaHY >KOHE al[blH aly XYMBICTAphIHBIH
JIYPBIC, 9p1 YaKbIThUIBI )KY3€T'€ aCybIHbIH HET131 PETiHIE KOJIJIaHy;

128



* CeJl TaCKbIH/IaphIHA YIITBIPAYbl MyMKIH ayMaKTapbl aHBIKTAl OTBIPHII, CEIl
KaymiH 0acKapy opeKeTTepiH YIUBIMIACTHIPY;

* CeJl TaCKbIHJApbIMEH OalIaHBICTBI OOTYbl MYMKIH TOTEHILE >KaFdaiiap bl
OorpkayFa Heri3 0oJia OTHIPBIIN, anmaTThl KYObUIBICTAPABIH aJIbIH aJly OONBIHIIA JAep
KE31HJI€ OHTAMIIBI MenTiMIEP KaOblaay;

* CeJl TaCKbIHbIHA YIIBIPAUTHIH ayMaKTap OOMBIHIIA KAYINTLIIr aca )KOoFapsl
KOHE KOFapbl ayMaKTaplbl €CKepe OTBIPBIN KYpPBUIBIC ailMaKTapbhlH >KOCIapiiay
KOHE JKepIi Maiaanany /16l OHTAIaHABIPY;

* KayINTUTIK 30Hajapbl OOMbIHIIA WHGPAKYPBUIBIMIBI JK0oOanay >KoHEe cary
Ke31H/Ie KayilnTep/i a3aiTy YIIIiH KypbUIBIC HOpMaIaphl MEH CTaHJApTTaPhIH J31piey
Ke3iH/Ie maiiganany;

* O3IpJICHTEH KapTanap XaJbIKThl TOTCHIIE KaFaail Ke31HIEerl epexenepMeH,
IBaKyalysiay, CaKTaHy IapajlapbIMEH TaHBICTBIPY, OKBITY KE€31HJIE Naiianany;

* araTThl CeJT TACKbIHAAPBIHBIH dCEPIHEH OOJATHIH BIKTUMAJI YKOHOMHUKAIBIK
IIBIFBIHAAPBl Oaranay, ajiblH aly IIapajapblHa WHBECTUIUSUIAPABI HETi37ey
KE31H]IE Maiiajiany;

* O3IpJIEHTEH KapTajap JaHAma(TThIH, KIMMATThIH KOHE CEJ TaCKBIHBIHBIH
KaJIBITITaCybIHA 9CEp €TETIH 0acka Aa ¢akTopiapAblH ©3repiCTepiH OaKpLIay.
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KOPBITBIH/IbI

3eprrey HoTmxkenepi cen kKaymiH (mudflow risk) OaranmayablH Herisri
KypaylbUIapbl OOJIBIN CaHAJIAThIH CEJ KayINTLIIr MEH CeJl TACKbIHBIHA YIIIBIPANTHIH
ayMaKTap/bl aHBIKTAy MYMKIHAIKTEP1 MEH >KOJAapbIH YChIHAIBI.

KinmuMatTeiy FamaMIblK SKBUIBIHYBI JKaFdaiibIHIa OWIK TayJibl aiiMaKTaFrbl
TUAPOMETEOPOJIOTHSITBIK, TIISHUOIOTUSIIBIK, T€OMOP(OIOTUSIIBIK, T€000TAaHUKAIBIK
©3TrepICTepAIH OCepiHEH 3epTTey ayMaHbIHAAFbl Cel TAcCKbIHBI KayIiH KaiTa
Oaramayapl KapacTbipraH >keH. O YIIIH >KOFapblja KeNTIpUITeH 3epTTey
HOTHKENepl, KaIbIKTBIKTaH 30HATay jkoHe ['AXK TexHomoTWsUIaphiH KOJIIaHy
KOJIAAphI, COHJIaN-aK MAJIIMETTEP/I1 TaJIIay SAICTEpl cell KaymiH Oaranay/ia CeHIM/ Il
HOTIKE Oepepi aHbIK.

Cen xaymin Oarajay cen KayilTUIN MEH Cell TaCKbIHBIHA YIIBIPANTBIH
ayJlaHJapabl €CENKe ajly HETI31HJE KY3€ere achIpbUIybl Kepek. AJl cel Kaymi
Jere’imiz Oenrii Oip yakbIT apajibIFbIHAAa HAKTHI Olp ayJaHja ceil KaylnTUTriHIH
OpBIH alTybIMEH OaiJIaHBICTBI KYTIJICTIH IIBIFBIHAAP apKbUIbI TyCiHaipiaeai [152].

Cen kaymi — ayMakTarbl QJIEYMETTIK, IKOJIOTHSUIBIK OHE SKOHOMHUKAIIBIK
cdepanapra cen TaCKbIHBIHBIH TEpIC dcep eTy KayinTuliri. Kannaii na 6ip ayMakTarsl
CeJ KayIliHiH IamMachl KyaTTBUIBIFBI Op TYPJi Cel TAaCKBIHIAPBIHBIH KaJBIITACY
BIKTUMaJJIbIFbIHA  (KaJbINTaCy Kaymi) >KOHE OJIapAblH ajamra, TaOuraTka,
HIapyambUIblK OOBEKTUIEPIHE KEATIPETIH BIKTUMAJ IIBIFBIHBIHA (9CEp €Ty Kaylil)
OaitnanbicThl (AkuMoOB B.A. u ap., 2004; Meney A.P., u np., 2018; Meney A.P. u
ap., 2004; Meney A.P., 2003; Tac6onat b. u ap., 2015).

MynbTUKPUTEPUSIIBIK IICIIIM KaObLIAAy 9MiCi apKbLIbl OIPIKTIPIITEH Cel
TaCKBIHBIHBIH KayINTUIIK KapTachl JKOHE CeJl TaCKbIHBIHA YIIIBIPAUTBIH ayMaKTap
KapTachl amaTThl CEJl TACKbIHBI KE31HJIE OPEKET €Ty JKOHE aBapHsUIBIK-KYTKapy
KBI3METTEPIH YHBIMIACTHIPYMEH alHAJIBICATBIH YHBIMAAp YIIH Maiigalibl pecypc
0oJ1a amajel.

ConbiMeH KaTap, anrain pet line AnaTaybIHbIH OpTabIK OOJIITiHIEe OpHAJacKaH
aca KayinTi MY3JbIKTHIK-MOPEHAJBIK KOJACPAIH AaKTapbUIyblH MOJAEIBACY
HOTHKECIHJIE CeJ TaCKbIHBIHA VIIBIPAWTHIH ayMaKTap KapTachIHBIH O]
apTTBIPBUIBIN, CEJ TACKBIHBIHBIH JKYPIIT OTYy >KOJBIHAAFBl KayINTUIK JACHTEHl
HaKTbUIaH/Bl. 3epPTTEeY HOTHKENEpl ayMaKTarbl cel KayIiH Oackapy MIeliMIepiH
KaObuIIay Ke3iHJAE >KOHE cell KayIiHe YIIbIpaybl MYMKIH ayMaKTapJbsl OoJpKay
Ke31H]1€ KakeT 001ybl MyMKiH. CoHali-aK, KOJI )KeTKI3UITeH HOTHXKETIep Ccell KayiITi
ayMaKTa J>Ky3ere achIpbUIybl KaXET Iapajiap MEH CajblHybl MYMKIH OOJIaThIH
KOPFaHBIC UMapaTTaphIH jKo0anay *KoHe JKOoCIapiay Ke31He OHTANUIIbI, dp1 YTHIM/IbI
menrimMaep Kaobugayra MYMKIHIIK OepeTiHIrt ce3ci3. AJl, 07 63 Ke3eriHje
XaJIBIKTBl CEJl TACKBIHJAPBIHBIH amaTThl OCEPIHEH aMaH ajblll KAy MaKCaThIHJA
JKY3€re achIPbUIATBIH KOPFaHY KOHE alJIbIH ally JKYMBICTApbIHBIH JTYPHIC, 9pi
YaKbITBUIBI KYy3€Te aCybIHbIH HET131 OOJIbIN TaObLIaIbI.
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