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COBPEMEHHOE PEABE®OOOBPA3OBAHUE CEBEPHOIO
MPHUAPAADBA B YCAOBUSAX PETPECCHMU MOPS

LleAblo  MCCAEAOBaHMSI  SIBASIETCS  OMpPeAeAnTb  npeobAapaiolimMe  TWMbl  MPOLECCOB
peabechoobpasoBaHus CesepHoro Npuapasbs B YCAOBUSIX PErPECCHMU MOPS M BO3AEMNCTBKS aQPUAHOIO
KAMMATA.

MeTtoavka nccaeA0BaHMSt OGbEAMHSIET MOAEBbIE HADAIOAEHMSI, MHTEPNPETALMIO AaHHBIX A33, undpo-
BOM (POTOrpamMMeTprUYECcKmin aHaAm3 aspodOTOCHUMKOB 1 06paboTKy AaHHbIX B TMC. bbiaa ncrnoAb3oBaHa
KOMOMHALMS MHCTPYMEHTAAbHBIX EOMOPMOAOrMUECKMX MOAEBbIX WMCCAEAOBAHWI, C WCMOAb30BAHWMEM
6ECNUAOTHOIO AETAaTEABHOIO annapaTa, TaxeoMeTpa, AaabHomepa n GPS koopamHUpoBaHue.

B pe3yAbTaTe nccaep0BaHMS CO3AaHa KapTa COBPEMEHHOIO 3eMEABHOIO MOKPOBA MCCAEAYEMOTO
yuactka CeBepHoro [Npuapaabs. BolaeAeHbl 13 TUMOB NOKpoBa: NycTolM (HEUCMOAb3YEMbIE 3EMAN),
3E8MAM 3aHSTble HACEAEHHbIMM MYHKTaMM, NMaliHM1, BOAHO-OOAOTHbIE YITOAbS, TPABbl, CTEMNb C PEAKOM
pPacTUTEAbHOCTbIO, BOAHAsl MOBEPXHOCTb, OCYLUEHHOE AHO ApPaAbCKOro MoOp$S, 3aKpenAeHHble
necku, MOABMXKHble Mecku, Copbl U Takblpbl. OTCYTCTBME PACTUTEABHOCTM Ha AEAOBMAAbHO-
MPOAIOBMAAbHbIX BbIHOCAX, CKAOHAX AEHYAAUMOHHOrO YCTyna, CBUAETEAbCTBYIOT 00 aKTWMBHbIX
rpaBMTALMOHHBIX NMpoueccax u BeTpoBoi 3po3nn. B CeBepHom [Npuapasbe BbISIBAEHbI HECKOABKO
CeA, TMOABEpP>KeHHbIX HeOAaronpuUsTHOMY BO3AENCTBMIO MOABUXHbIX MeckoB, 3To KocamaH,
Akecne, Ak6acTbl, boreH 1 aAp. B ceaax Akecrie n AkGacTbl MOABMXKHbIMM MECKaMM 3aCbIMNaloTCs
JKMAblE AOMA U XO39MCTBEHHble NMOMELLEHNS MECTHbIX >XuTeAen. OTHOCUTEAbHbIE BbICOTbl MEXAY
OCHOBaHueM U rpebHem H6apxaHa, B CpeAHeM cocTaBAaseT 2 meTpa. [Aouaab pa3BuTHs NOABUXKHBIX
neckoB B C. Akecrnie coctaBAgeT 1,68 km?, B ¢. AkbacTbl OKOAO 1,62 KM?2. BblicuMTaHbl BEAUYMHDI
KO3(p(pMUMEHTA HaArpy3kM YCAOBHOIO CKOTA Ha nacTovuia Ha TeppUTOPUM MCCAEAOBAHUS, TAE
BbICOKMI KO3 MDUUMEHT OTMeYaeTcsl B €. AKOACTbI.

XapakTtep npoucxoasumx peabedoobpasytolimx NpoLecCoB yKasbiBaeT Ha YCUAEHWE B PErMOHe
BO3AENCTBMS apUAHOCTM KAMMATa M aHTPOMOreHHOro BAMSIHMS B pe3yAbTaTe perpeccum mops. Ha
NepBbIi MAAH BbIXOAST 3KOAOTO-TeOMOPOAOrMUECKME MPOOBAEMbI, BAUSIOLIME HA 3A0POBbE YEAOBEKA 1
KaQueCTBO >KM3HW MECTHBIX XMTEAEN, BO3HMKLUME B pe3yAbTaTe HEPALMOHAABHOIO 3EMAENOAb30BaHMS,
XPYMKUX MYCTbIHHbIX 3KOCMCTEM BOAM3M HAcCeAeHHbIX MyHKTOB. C y4YeTOM MOAYUYEHHbIX Pe3yAb-
TATOB CTAHOBMUTbCS aKTyaAbHbIM pa3paboTka M BHEAPEHUE MEPOMNPUSATUI PaLMOHAABHOIO NPUPO-
AOMOAb30BaHMNS B YCAOBMEX aAanTaLMM OKPY>KaloLen CpeAbl U >KM3HEAEITEAbHOCTM 4YeAoBeKa K
YCUAMBAIOLLIMMCS NMPOoLLeCcCam apuAM3aLmm KAMMaTa 1 ero NoCAeACTBUIA.

KatoueBbie caoBa: CeBepHoe [Npurapanbe, apuamsaums KAMMaTa, peabeoobpasyioLime npouecchl,
perpeccms Mops.

A.l.Banees'”, H.b. 3nHabamn?, XX.M. LllapanxaHosa', A.A. A61T6aeBa’

'Teorpacusi xxeHe cy Kayincisairi HCTUTYTbl, KasakcTtaH, AAMaThbl K.
2 A.H. TymnaeB atbiHAaFbl Eypasusiabik, YATTbIK, YHMBepeuTeTi, KasakcTaH, AcTaHa K.

*e-mail: adiletv@gmail.com

TeHi3 perpeccusicbl XaFAaibIHAQ COATYCTIK ApaA MaHbl
alMarbIHAAFbl 3aMaHayu 6eAepAiH, KaAbINTacybl

Makanrapa TeHi3 perpeccusicbl keseHiHaeri COATYCTiIK ApaA MaHbIHbIH, 3amMaHyu >xep GeaepiH
KAABINTACTbIPYLLbl YAEPICTEP MEH OAApPAbIH, KaAblinTacy (akTopAapbl KapacTbIpbIAFaH. 3epTTeyAiH,
Makcatbl TeHi3 perpeccusicbl xaraarmbiHaa COATYCTIK ApaA MaHblHbIH 3aMaHyn >xep 6GeaepiH
KAAbINTACTbIPYLLbl YAEPICTEPAiH 6acbiM TUNTEPIH XKOHE aPUATIK KAMMATTbIH bIKMAAbIH aHbIKTay OOAbIN
TabblAaADI.

4 © 2023 Al-Farabi Kazakh National University
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3epTTeyaiH sAicTemeci pAaranblk, 3epTTey >KymbicTapbiH, KK3 AepekTepiH MHTeprnpeTaumsaay,
aspohoTocypeTTepAl CaHAbIK, (DOTOrpaMMETPUSIAbIK, Tarapay >keHe aepektepai [AXK-ae eHaey
XKYMbICTapblH GipikTipeAi. YLWKbIWCHI3 yWATbIH annapar, TaXeoMeTp, KallbIKTbIK, OALLerill >KeHe
GPS kyparaapblH narAaAaHy apKblAbl acnanTblK, FeOMOPGOAOTMSAbIK, AAAAAbIK, 3ePTTEY XKYMbICTApbl
SKYPFi3iAAlL

3eptrey HaTuxkeciHAe COATYCTIK ApaA MaHblHbIH, 3epTTEeAreH YAeCKiCiHiH Kasipri >kep
>KaMbIAFbIChIHbIH, KapTacbl KacaAabl. )KamblAFbiHbIH, 13 TuMi 66AIHAIL: 60C X)epaep (nanAaAaHbIAMANTbIH
JKEPAEP), EAAT MEKEH XKEepPAEepi, ericTikTep, CyAbl-0aTrnakTbl XXePAEp, LONTepP, 6CIMAIKTEP CMPeK 6CKeH
AaAaAap, Cy amAblHAAPbl, ApaA TeHi3iHiH KypraraH Ty0i, 6ekireH KymAap, >KbIAXKbIMaAbl KyMAQp,
COpAap MeH TakbIpAap. AEAOBUAAIK-MIPOAIOBUIAAIK bICbIPbIHABIAAPAQ, AEHYAAUMSIABIK, KepTreLTiH
GeTKenAepiHAE OCIMAIK  >KaMbIAFBICbIHbIH  GOAMAybl TPaBUTALMSIABIK, YAEPICTEPAIH, >KOHE >KeA
3PO3USACHIHbIH, KAPKbIHABIABIFbIH aitFakTanabl. COATYCTIK ApaA MaHbIHAQ >KbIAXKbIMAAbI KYMAAPAbIH
KaFbIMCbI3 bIKMaAbIHA YLblpaFraH eAAl MeKeHAep aHbIKTaAAbl, oAap KocamaH, Akecne, AKOacTbl,
bereH >xaHe 6acka aa ayblaaap. Akecre xaHe AKOacTbl aybIAAAPbIHAQA >KEPTIAIKTI XaAbIKTbIH, TYPFbIH
YMAEpi MEH LapyallbIAbIK, YA->KalAapbiH XbIAXKbIMaAbl KyMAap 6acbin >atbip. LLIaFbIAAbIH, HETi3i MeH
KbIPKACBIHbIH apacbiHAAFbl CAAbICTbIPMaAbI OUIKTIK opTalua 2 M-Ai Kypanabl. XKbIAXKbIMAAbI KYMAAPAbBIH
AaMy ayaaHbl Akecrnie ayblAbiHAQ 1,68 kM?, AKOaCTbl ayblAbIHAbI liamameH 1,62 km2, 3epTTey
AyMaFblHAAFbl >KAMbIABbIMFA LIAPTTbI MAA 6acbl >KYKTEMECIHIH KO3(DMULMEHTI ecenTeaAi, >KOFapbl
K03(hprumeHT AKBaCTbl aybiAbIHAQ OalKaAAAbI.

AMMaKTa >Kypin >katkaH >Xep 6eaAepiH  KaAbINTaCTbIPyllbl YAEPICTEPAIH CuMaTbl  TEHi3
PerpeccusChbiHbiH, HOTUXECIHAE apUATIK KAMMATTbIH >KOHE aHTPOMOreHAIK bIKMAAAbIH  apTybliH
arikaHAaMAbl. OAGETTE, eAAl MEKEHAEP MaHbIHAAFbl OCaA LUGA 3KOXKYMEAEpiH, Xep pecypcTapbliH
YTbIMCbI3 MaAaAaHY HOTMXKECIHAE KAAbINTACKAH, XEPriAiKTi XaAbIKTbIH AEHCAYAbIFbl MEH ©Mip cypy
canacbiHa bIKMAA €TeTiH 3KOAOTUSAbIK-TeOMOPMOAOTUSABIK, MOCEAEAED aAAbIHFbl OpbIHFA LUbIFAAbI.
AABIHFAH HBTMXKEAEpAl ecernke aAa OTbIpbiM, KapKbIHAbI KAMMATTbIH apUATEHY YAEepiCi MeH OHbIH
caAAapbliHa KOpLUaraH OpTaHbl XK8HE XaAbIKTbiH, TipWIAiK apekeTiH 6eriMaey XKaraaribiHAQ TabUFaATTbI
YTbIMAbI MaAAAGHY LLIAPAAAPbIH 93iPAEY XKaHE EHAIPY KYMbICTapbl 63€KTi OOAbIM OTbIp.

Ty#in ce3aep: COATYCTiK ApaA MaHbl, KAUMATTbIH apUATEAYi, GeAep KaAbINTacTbIpyLLbl yaepicTep,
TEeHi3 perpeccmscsi.

A.G. Valeyev'”, N.B. Zinabdin?, Zh.M. Sharapkhanova', A.D. Abitbayeva'
'Institute of Geography and Water Security, Kazakhstan, Almaty
2 Eurasian National University named after L.N. Gumilyov, Kazakhstan, Astana
*e-mail: adiletv@gmail.com
Modern relief formation of the northern Aral region
under the conditions of the sea regression

The article examines the modern processes of relief formation in the Northern Aral Sea during the
period of sea regression and the factors of their formation. The study aims to determine the predominant
types of relief formation processes under the conditions of sea regression and the impact of an arid cli-
mate.

The research methodology combines field observations, interpretation of remote sensing data, digi-
tal photogrammetric analysis of aerial photographs, and data processing in GIS.

As a result of the study, a map of the modern land cover of the studied area of the Northern Aral
Sea region was created. 13 types of cover were identified: wastelands (unused lands), lands occupied by
settlements, arable land, wetlands, grasses, steppe with sparse vegetation, water surface, drained bottom
of the Aral Sea, fixed sands, shifting sands, saline, and takyrs. The absence of vegetation indicates active
gravitational processes and wind erosion. Several villages have been identified that are subject to the ad-
verse effects of mobile sands; these are Kosaman, Akespe, Akbasty, Bogen, etc. In the villages of Akespe
and Akbasty, residential houses and household premises of residents are covered with mobile sands. The
relative height between the base and the crest of the dune, on average, is 2 meters. The development
area of shifting sands in Akespe village is 1.68 km2, and in the village of Akbasty is about 1.62 km2. The
values of the load factor of conditional cattle on pastures in the study area, where a high coefficient is
noted in the village of Akbasty, are calculated. The development and implementation of environmental
management measures in the conditions of adaptation of the environment and human activity to the
increasing processes of climate aridization and its consequences become relevant.

Key words: Northern Prearalie, climate aridization, relief-forming processes, sea regression.



CospemenHoe penbedoobpasoBanne CeBepHoro [Ipuapaibsi B yCIOBUIX PErpecCHU MOPS

BBengenue

UccnenoBannio Apana TOCBSIIEHB TPY/IbI
MHOTHX YYeHbBIX Ha mpoTsokeHnn Oomee 100 mer.
MHOrMM  y4Y€HBIM TOCYACTIMBHIOCH YBHJCTh
MIOJTHOBOJHBIN Apall, U3y4aTh €ro ¢ MO3UIHUU 03€-
pa-Mopsi. DuzuKo-reorpapUUECKUe SBICHUS WC-
cenosanu JI.C. bepr (bepr, 1908: 15-50), Bmep-
BbIe TEOMOP(OJIOTHYECKYIO XapaKTEpUCTHKY Oepe-
roB Apama omwmcan JI.C. bepr (bepr, 1902:1-5),
H3yYeHHEM 3aKOHOMEPHOCTEH pa3BUTHS M PEib-
edoobpazoBanus Oeperos 3anumancs A. U. byra-
koB (Byrakos, 1872: 1), onpeaenun ocHOBHBIE (ak-
TOpBl (OpMUPOBaHMUSA OEPEroB B apUAHBIX YCIIO-
BUSIX M paliloHMpoBal Oepera Apasa ¢ y4eToM JIaH -
madTHO-30HAIBHBIX ocobenHocTel B.U. JIpimapes
(JIemmapes, 1967: 16-30).

Opnako, HaunHadg ¢ 1960 roga ypoBeHb Apaib-
CKOTO MOps Haual MajaTh B CBSA3H C PaCUIMPEHUEM
opolraeMorosemieaenusBoacceiHax pek AMy Japust
u Ceipmapust (Micklin, 2007: 49-53). Ilpu sTom
YpPOBEHb ymaji Ha 23 M, IJIOLIa s BOJHOTO 3epKaia
cokpaTtmiack Ha 74 %, 00beM BOJbI YMEHBIIMIICS
Ha 90%, 4TO MpUBENO K Pa3INYHBIM HETaTUBHBIM
MOCJIECTBUSM, B TOM YHUCIIE M3MEHEHHIO KIIUMAaTa
BOKpYT ObIBIIEH OeperoBoii muaun (Micklin, 2007:
53). Penbed ObiBmiero mHa ApambCKOrO MOpPS B
HACTOSIIIHUH [IEpHOJ] pa3BUBACTCS IO BO3ACHCTBHEM
JOMUHHPYIOIIETO apUIHOTO KIIMMaTa, MOBBICHIIACh
cpenHeromoBas temmeparypa (Micklin, 2014: 16),
OCaJK{ COKpPaTHJIMCh B HECKOJBKO pa3 a0 150-200
MM, HCHapseMocTh MoBbicwiack g0 1700 mm B
ron (Anraea, 2015: 1-3). B cBs3u ¢ yeM, aKTUBU-
3UPOBAJIOCH BO3JEHCTBHE J0JIOBBIX MPOLECCOB Ha
penbed mHA OBIBIIETO BOZOEMA, MPOSIBIISIOIIUNCS
B 3PO3UM TOPHBIX MOPOA, MEPEHOCE OCaZ0YHOI'0
MaTepuaia, Koppasuu H T.J.

Lenpio nccrnenoBanusi SBISIETCS ONpEnESICHUE
Mpeo0IaaroIuX TUIIOB peibedoodpasoanus Ce-
BepHoro Ilpuapanbs B ycloBHSAX perpeccuu Mops
W BO3JICHCTBUS apUAHOTO KJIMMaTa; aHallu3 COBpPE-
MEHHOI MOpP(OCKYJIBNTYPHI penbeda Ha KIIFOYEBBIX
y4acTKax B KOHTEKCTE BBISBICHHSI HHTEHCUBHOCTU
penbedooOpazoBaHys.

KoHuenTyanpHble acmeKThl MCCIEIOBAHHS OC-
HOBBIBAIOTCS HAa YYEHHSX KIMMaTHYECKOH M apua-
Hoii reomopdornorun A.Jl. [lenkosa, B.I1. Ynua-
roea, W.II. 'epacumoBa u ap. (Jdeaxos, 1976: 4-5,
Unuaros, 2011: 19, I'epacumos, 1967: 155-160).
VYueHble cX0sTCA BO MHEHHH, YTO YepeioBaHue (a3
pa3BuTHA penbeda 3aBUCUT KaK OT TEKTOHUYECCKHX,
TaK M KIMMaTHYECKHX YCJIOBUH, IPU 3TOM B CO3-
JaHud  MOPQOCTPYKTYp U MOPGOCKYIBOTYD,

3HAUUTENbHAsT POJNb NPUHAJICKHUT 3K30TCHHBIM
MporeccaM, XapakTep W MHTEHCHBHOCTh KOTOPBIX
BO MHOTOM ormpeaeneHsl kiumaroMm ([eaxos,
1976: 4-5). B.I1. Yuuarosem B 1990 1. 6611H 000-
3HAYEHBl OCHOBHBIE TEMBI U HAIpPaBJICHUs apUIHON
reoMopdoNIOTHH ISl M3Y4YeHHS apuIHOW Mopdo-
ckynentypel llentpansHoit m Cpennelt Asum,
B TOM 4YHCIIE JUISI W3YyYeHHUS TMPOOJIEeM aHTPOIIOo-
TEHHOTO ONyCTHIHUBAHMA U aKTUBH3ALUHU penbedo-
00pa3yromux MPOIECCOB B CBA3U C OCYIICHHEM JHA
Apanbsckoro wmops. Creayss QyHAaMEHTAIbHBIM
YYEHHUSM, ObIITH 0003HAUYEHBI TEOPETUYECKUE PAMKHI
WCCIIEIOBAHUS: MIPU HM3YYEHUH MOPQOCTPYKTYp U
MOP(hOCKYIBOTYpP, JOIDKEH HCIOJIB30BAThCS KITH-
MaToO-reoMOpPQOIOTUIECKUN aHalN3, C YYETOM ac-
MeKTOB apuaHoi reomopdonorun (Ynuaros, 2011:
20).

HccnenoBanne qTMHAMUKHA COBPEMEHHOTO PEilb-
eda CesepHoro [Ipuapanbst B yCIOBUSAX perpeccuu
ApambCKOro MOpPST MPOBOAMIINCH SMU30INYECKH.
BonbmMHCTBO HMCCNENOBaHUN 3aTparuBalOT aK-
TyaJlbHBIE BOIPOCHI 1O THIAPOJOTHH PEK U 03€p
Apanbckoro OacceiiHa, ITMHAMHUKH aKBaTOPUH MODS,
skosioruu u T.1. Torna kak Teppuropusi CeBepHOTro
[lpuapanps sBisSETCS LIEHHBIM XO3SHCTBEHHBIM
PETHOHOM C HAJIMYHEM IacTOWII, MPECHON BOJBI,
UHPPACTPYKTYpHI, a TAKKe 00JIalaeT YHUKAIBHBIM
MPUPOTHBIM TOTEHIIHATIOM OHOJOTHYECKOTO H
penbeHOT0  pa3sHoOOpasusi, TeoTepMalbHBIMU
WMCTOYHWKAMH Ha OCYIIeHHOM jaHe Mops. Karac-
TpopHuUECKrEe HM3MEHEHHsI OKPYXAlOWIEH Cpepbl,
YCHJIEHHE apHIHOTO KiIWMaTa MPHUBOIAUT K TMpO-
neccaM HBOJIONMU W aJalTaludd XKUBOM M He-
XKUBOW mpupoasl. Perpeccusi ApaibCckoro Mops
W YCWIEHHE AapUAHOTO KIMMara CII0COOCTBYIOT
MIPOSIBJICHUIO TIPOILIECCOB BBIBETPHUBAHMUS, BBIHOCA
coneli B atMmocepy, COKpaIICHNUIO0 BOJIHOTO CTOKa,
OOHaXXEHHWIO JHA MOpSA, COKpPAIICHHIO OHMopas-
HOOOpasus u ap. [bexnuss, 2010: 77-80, Kumnmrak-
maes, 2010: 219-220]. IlosToMy, mM3ydecHHE NUHA-
MHKH COBPEMEHHOrO pelibedpa TEPPUTOPHH HUMEET
BaXHOE 3HAUEHHUE I TOHUMAaHHUS COBPEMEHHBIX
¢axTopoB penbedoodpazoBanus U OyayIIuX Mpeood-
paszoBanmii B pensede CeepHoro Ilpmapanss,
SIBIIIOLLETOCS] OCHOBHBIM KOMIIOHEHTOM B COCTOS-
HUU OKpYXKaroIlel cpenbl TepPUTOPHUU HCCIENO0-
BaHUSL.

CrnexyeT OTMETHTh, YTO IIOCIE COKpAICHHS
ApanbCcKoro MoOpsl YCHJIMIIaCh KOHTHHEHTAJIBLHOCTD
KJIUMaTa, aKTHBU3UPOBAINCH HEKOTOPHIE OIacHBIC
MPOIECCHI peIbeooOpa30BaHMs ITOT BO3ICHCTBHEM
MPUPOJHBIX W AHTPONOTeHHBIX (pakTopoB. s
MOHUMAHUSl HM3MEHEHHH OKpY’Karomeil cpensl
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HEOOXOJMMO 3HaHUE PA3IMYHBIX (PAKTOPOB U MPO-
mmeccoB penbedoodpazoBanus (Rao, 2002: 51-54).
VYcuneHne aHTpPONOreHHBIX (PaKTOpOB B MpPOsBiIE-
HUU ¥ DPa3BUTHH ONACHBIX penbedooO0pa3yronmx
MPOIIECCOB, CPEIN KOTOPBIX MOXHO BBIJICIUTH Pa3-
BUTHE TOJIBUKHBIX TIECKOB 3a CUET IepeBhInaca u
nocieayomel Aerpagaldl pacTUTEILHOCTH, pas-
BUTHE JIeQUIALNN, BHIBETPUBAHMUS, SPO3UH U Pa3BH-
THS IBUTBHBIX OYPb.

TecHast  CBsSI3b  MPOCIICKUBACTC  MEXKIY
penbeoM U IPYTUMH KOMIIOHEHTAMH 3€MEIbHOTO
MOKPOBA, MOJTYYHBIIAs OTPAKEHUE HA KOCMHUECKIX
canMkax (Rao, 2002: 51-54). x nemmdpupoBanue,
KIacCUpUKAIM W HMHTEPIPETAlUs MPOBOJUTHCS

C TIOMOIIBIO Pa3JIMYHBIX CTENEHEH KOpPEeIsILUU B
CTPYKType pacupenenenus. Hanmpumep, cxema nog-
BIKHBIX TECKOB/HACEJICHHBIX ITYHKTOB/JIHHEHHBIX
TUIOB — JIOPOT, OYEBUJIHO, UMEET CHIIbHYIO KOp-
PEISILIIO MEXIY 3€MJICTIONB30BAaHIEM H pelbedom.
Kokapanbckas mam6a mociryknia pa3BHTHIO BOJ-
HO-0OJIOTHOW PAaCTUTEIILHOCTA C CEBEPHOH CTOPO-
HBI, 00pa30BaBIICH COOTBETCTBYIOIIMI THIT 3eMJIC-
MOJIb30BAHUSI.

OO6acTh UCCIIeIOBAHNS BKIIIOYAET TEPPUTOPHIO
Cesepnoro [Ipuapanbsi, 0 KOTOpPOH HpOBEIEHBI
MapuipyTHBIE TIOJIeBBbIe uccienoBanus. Ha cesepe
rpaHuLia IpoXoauT B paiione ¢. Kocaman, Ha 3anaze u
tore 1o ¢. Kymanzpl, Ha 3amaze c. boren (pucyHok 1).
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PucyHnox 1 — O630pHas cxema pacroyioKEeHUs UCCIIEAyeMOro yJacTka

MarepuaJibl M METOABI

B kauecTBe UCXOTHBIX JAHHBIX, JUI U3yUCHHS
JUHAMUKA CcOBpeMeHHOro penbeda CeBepHOro
[Tpuapanbs B IepHOI pErpecCHr MOPS, IPUMEHSITHCH
Tonorpad)uueckre KapThl U KOCMHUECKUE CHUMKH,
MO0 KOTOPHIM MOXHO H3BJI€Yb IEPBOOUYCPEIHBIC
CBEJCHHS O 3eMHOH moBepXHOCTH. OCHOBHBIM
HUCXOHBIM MATEPHAIOM B HCCICIOBAHWUU TMOCITY-
KU TIAKeT adpO(OTOCHUMKOB, TOJYYEHHBIX C
OecriotHoro nerarenpHOro ammapara (BITJIA)
B XOZe IOJIeBOrO wuccienoBaHus. [l omeHKH
COBPEMEHHOTO COCTOSIHHS W KapTorpadupoBaHUs

penbeda, HapsIy ¢ BBIIIIEYKa3aHHBIMH CBEICHUAMH,
OBUIH HCIIOJIb30BaHbI TAKXKE JAHHBIC W3 HAYYHBIX
myommkaru (Micklin, 2007: 59-60, Yang, 2020:
1-5).

Hawnnydmme xapakTepucTHKH MPOCTPAaHCTBEH-
HOM WH(OpPMAMM O 3E€MHOW MOBEPXHOCTH, Ha-
XOJSIIEHCS B OTKPBITOM JIOCTYIIE, HAa CErOAHAITHUN
JeHb uMeroT cnyTtHuku Landsat 8 um Sentinel-2.
Jua pemenns 3afad HACTOSIIETO HCCIIETOBAHUS
OBUIH WCIOJIb30BAaHBI CHUMKH CO CITyTHHUKa Sen-
tinel-2A  (cemelicTBO CHyTHHKOB EBpomeiickoro
KOCMHUYECKOTO areHTCTBa, CO3JJaHHOE B paMKax
MIPOEeKTa II00aTFHOTO MOHUTOPUHTA OKPY KaIOIIeH
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cpexabl u 6e3onacHoctu Copernicus), TOJTy4YeHHBIE
¢ noptana Earth Explorer I'eomornueckoit ciry>x0b1
CHIA (US Geological Survey) — https://ear-
thexplorer.usgs.gov u Haxoasmecss B CBOOOTHOM
noctyne. B monp3y BeiOopa AaHHBIX CIyTHHKA
Sentinel-2A, OCHaIIEHHBIX ONTHUKO-3JIEKTPOHHBIM
MYJIBTUCIIEKTPAIbHBIM CEHCOPOM, BBIOJHSIOIINM
CBEMKY B 13 CeKTpalbHBIX KaHajaX, 3aImymeHHON
23 mrons 2015 r. (Kaplan, 2017: 2-4), mociy>xuna
BBICOKAsI 9aCTOTa CheMKH (TIEPHOIMIHOCTh CHEMKH
— 10 nneit), OONBLIONH MPOCTPAHCTBEHHBIH OXBAT
(mmpuHa monock cheMKH — 290 KM) U TOCTaTOYHO
JeTanbHOE MPOCTPaHCTBEHHOE paspemieHue (10 m
B mukcene) (Erena, 2016: 2-5) HEOOXOIUMBIX ISt
MpoBeneHHsT OONBLUIMHCTBA HCCIIEAOBATEIbCKUX U
MOHHTOPHUHTOBBIX PadoT.

st aspodoTtocsemku 061 Henobp3oBad BITJTA
Phantom 4 wm mnporpammuoe obecnedenne Pix-
4Dcapture s Android. Io cpaBHeHHIO € JPyTUMH,
0osiee JOPOTUMH TEXHOJIOTUSMHU JUCTAHIIOHHOTO
souaupoBanus, cepus DJI Phantom oGecrnieunBaet
KOMITPOMHCC MEXIY CTOMMOCTBIO, KadeCTBOM
JaTYMKOB, (QYHKIHOHAIBHOCTBIO U MOOMIBHOCTHIO
(Peppa, 2019:1-2). Ksampoxontep DJI Phantom
4 naBHO 3apeKOMEHIOBall cedsl Ha PBIHKE TIpax-
MAHCKUX OECIMIOTHUKOB. OJTO HEeOOIbIION Oec-
MWIOTHBIA JIETATENbHBIN ammapaTr, BECUT OKOJIO
1,4 Xr 1 MOXET JIeTaTh Ha OJHOM 3apsae J0 28
MuUHYT. Ero xapaktepHOH OCOOEHHOCTBIO SIBIIS-
€TCS BBICOKAas CTAaOWJIBHOCTH pPabOThI, HEOOIb-
masi 1eHa, kamepa 12 meramukcenei ¢ Tpexoce-
BBIM THPOCTAOMIM3UPYIOMIMM ToaBecoM (3axie-
oun, 2018: 2). [lng opueHTanuu B MPOCTPAHCTBE
BIIUTA Phantom 4 ucrnonb3yet 10 24 HaBUTAIMOH-
HeIX cnyTHHKOB cucteMbl ['JIOHACC/GPS, uto
o0ecnednBaeT BBICOKYIO TOYHOCTH MO3UIIMOHHUPO-
BaHUs1, ObICTPOE TOAKIIOYCHUE U TTOJHBIN KOHTPOJIb
3a MOJIETOM.

O6paboTka MONyYEeHHBIX CHUMKOB W KIJIACCH-
(uKanms 3eMeNpHOr0 IOKPOBAa IPOBOIMIIACH B
nporpaMMHOM Komiuiekce ENVI 5.2 reomndop-
MarmonHoe kaptorpaduposanue — B ArcGIS 10.8,
00paboTKka MaTepHajoB a’dpopOTOCHEMKH — B
nporpamMmmHoM obOecnieuennu Agisoft Photoscan.

[Ipu pemieHNMM NOCTaBIEHHBIX 3a7ad IMpUMeE-
HSJINCh METOJBI TIOJIEBBIX HCCIENOBaHHMA, T€O-
WHPOPMALTMOHHOTO KapTorpadUpoBaHUsI U JHC-
TAHIIMOHHOTO 30HAMPOBAaHUS C TPHUMEHEHHEM
BIUIA. C yuetoMm GOJBLION MJIOMIATH TEPPUTOPHU
WCCIIEIOBAHNS, IPHOPUTET OTHAABAJICS TUCTAHIINOH-
HBIM METOJIaM.

Hcnonp3zyemast METOIOIOTHS COCTOSIIA U3 TPeX
3TaroB.

Ha nepgsom smane, nns moiyuenus 0030pHBIX
IaHHBIX COBPEMEHHBIX YCJIOBHH penbeda, ObuTa
MPOBEJICHA KIIACCU(UKAIUS 3EMEIBHOTO MOKPOBa
C WCIONB30BaHMEM KocMH4eckux Sentinel-2A.
C mnoMmompio psifa TOCIEI0BATeIbHBIX 3TAllOB —
nrdpoBoit 00pabOTKH BRIOPAaHHBIX HW300PAKCHUMH,
W 3arpy3Kd H300paXCHUM, MpeIBapUTEIbHONH 00-
paboTKH, KIacCU(MUKANNK C WCIOJIb30BAaHUEM W3-
BECTHBIX OOYYaroIUX BBIOOPOK, MOCIEAYIOICH
obpabotkn knaccupukanmmm (Degife, 2018: 5-6)
— MOJTyYeHa KapTa COBPEMEHHOTO 3E€MEIILHOTO MOK-
poBa uccieayemoit repputopun. Lindposoit anamms
MO3BOJISET ObICTpee U yI0OHEee UICHTU(PUIIMPOBATH
W pa3rpaHUYdTh 3E€MEJIbHBIA TOKPOB W BHIBI
3eMJICTIONb30BaHus. Pa3inyHbIe BUIBI 36MEIBLHOTO
MMOKPOBa MMEIOT YHUKAIBHYIO CHUTHATYPY, (OPMBI
penbeda, TOH, TEKCTYpYy, pa3Mmep, IPEeHax, YKIOH,
3emurerionb3oBanue u np. (Rao, 2002: 3-5).

Ux nemmdpupoBanue, knaccuduranus u WH-
TeprupeTanus IPOBOINIACH C TOMOIIBIO Pa3TMYHBIX
CTETNICHEW KOPPEIIALIUU B CTPYKTYPE pacpeaciIcHUs.
Hanpumep, aHanm3 cxeM TMOABIKHBIX MECKOB/Ha-
CEJICHHBIX MYHKTOB/IIMHEHHBIX OOBEKTOB IMOKa3all
JIOCTaTOYHO YETKYI0 KOPPEIALHI0O MEXIy 3emile-
MOJIL30BAaHUEM U PEIbeOM.

Ha emopom smane Ovinmu TIpOBENCHBI MOJIEBBIE
reoMOp(OIOTHYECKUE HCCIIEIOBAHKS, B TOM YHC-
ne nposesieHa cheMka ¢ BIIJIA ¢ menbio KpyrHO-
MacIITabHOTO KapTorpadhupoBaHUs KIFOUEBBIX y4acT-
KOB JIJTSl U3yYEHUsI AMHAMUKH COBPEMEHHOTO penbeda
CesepHoro [Ipuapaibsi B iepriosr perpeccuu Mopsi u
MTOCTPOCHMS U(POBBIX MOJIEICH pertbeda ¢ TOMOIITHIO
MPOCTOM METOIOIOTUH (HOTOrPAMMETPUIECKOMN ChEM-
Kd. Pe3ynbTaTel MCHONB30BaHbl IS TTOMYYEHHS I10-
nepeyHpIX npoduiieit ObIBIICH OeperoBoll 30HBI
JUIl W3Y4YEHHs IWHAMUKA COBPEMEHHOTO penbeda
CesepHoro [Ipuapanbs B iepro1 perpeccuu Mopsl.

Texnaonorus aspodorochemiu BITJIA cocrosia
U3 CIIEAYIOIUX TPeX ATAIOB:

e TIOATOTOBHUTENBHBIC pabOTHl  (W3ydCHHE
MECTHOCTH, TOJUIekKamield ¢oTorpapupoBaHHUIo,
MOITOTOBKA KAPT, IPOSKTHPOBAHKIE MAPIIPYTOB I10-
JIeTa U pacyeT IEeMEHTOB (DOTOCHEMKH);

e  BBINIOJIHEHHE a’pOPOTOCHEMKH Ha MECT-
HOCTH;

e KaMmepanabHBIE pPaboThl ((hoTOorpammeTpH-
Yyeckasi 00pabOTKa CHUMKOB, CO3/1aHHe OpTO(OTOII-
JlaHa, KapThl BBICOT W TONy4YEHHE TIOMEPEYHBIX
npoduieit penseda).

[Tepen B3nmerom BIIJIA Obplo 3arpyxeHo ITO-
JICTHOE 3aJ]aHHe C IOMOIIbIO, MPEABAPUTEIILHO
YCTAaHOBJICHHOH Ha MOOWJIBHOE YCTPOWMCTBO, IIPO-
rpammuoro obecrieuenust Ctrl+DJI u Pix4Dcaptu-
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re, B KOTOPOM OBUTH MPOMHCAHBI OCHOBHBIC JCTATH
moJieta (PUCYHOK 2):

— 3a/1aHa TUIOIA/Ab UCCIIETyEeMOr0 YUacTKa;

— Mapmpyt cinegoBanust bITJIA;

— IPOLEHT NepeKphITUs (HoTo Ol BEIOpaH 80%;
— CKOPOCTb TIOJIETa 110 MapIIpyTy 5 M/C;

— YroJ HakJIoHa kKaMepsl 90°;

— BbICOTa IoJ1eTa — 80 M.

421x462 m
13min:00s

pHANTOM4 X

Pucynok 2 — 3anyck a3poOoTOCEEMKH B YCIIOBHUSIX MOJIEBON
paboter cpeactBamu BITJIA DJI PHANTOM 4

Baner mpou3BOAMICS HEMOCPEACTBEHHO HaJl
KJIIOUYEBBIM YYaCTKOM MJIsl MOJy4YeHus a’podoro-
rpaguueckoro Martepuana. Bpewms, HeoOxoammoe
JUIA BBIIIOJHEHUS] OJHOH a’pOoQOTOCHEMKH COC-
TaBUJIO OKOJIO 2 YacOB, YTO BKJIFOYAIO HACTPOWKY
BIUIA, pa3BepTbIBaHME HAa3€MHBIX LEJNEH YINpaBs-
nenus, GPS-cbemMKy 1 Bpems mosieta v pOTOCHEMKH.

BaxxHoll  3agauell  MCCIEOBAaHUSA  3TOTO
JTama sBIsIach 00pabOTKa IONYyYEHHBIX MaTe-
puanos aspodotocremku ¢ BIIJIA B I'MC-cpene.
IlonyueHHbli B pe3yJbTaTe BBIIOJHEHUS a3po-
(hOTOCHEMKH MacCHB JAHHBIX TOIBEprcs QoTo-
rpaMMeTpHYECKOl 00paboTKe ¢ TOMOIIBIO aBTO-
MaTH3UPOBAHHOTO MNPOTrpaMMHOro oOecredeHus
Agisoft PhotoScan. B kauyecTBe MCXOIHBIX J1aH-
HBIX OBUIM HCIIONB30BaHBl LU(POBHIE PACTPOBBIC
n300paxkeHus, KOOPJUHATHI LEHTPOB (oTorpadu-
poBaHUs, MaTepualibl KaJuOpPOBKU ONTHYECKOH
CUCTEMBI KaMepBHl.

OOmuii paboumnii mpoiecc 00pabOTKY SIBJIS-
€Tcd CXOXHM M COCTOMT U3 HECKOJbKUX (yHHa-
MEHTAJIbHBIX IIAr0B, TAKUX KaK BbIpaBHUBaHUE (O-
Torpaduii (pucyHok 3), cozmaHue IIOTHOTO 00IaKa
TOYEK, CETKU U U (PPOBOI MOBEPXHOCTH 1, HAKOHEII,
coznanue oprodortomnana. KoopanHatel LEeHTPOB
(dhotorpadupoBaHus MPEJACTABICHBI B TII00ATLHON
TE€OIEHTPUUYECKON KOOPAMHATHOM CHUCTEME OTCUEeTa
WGS-84.

B pesynbTare, nocie BBINOJIHEHUS ONEPALUN C
MaccHBOM H300pakeHuit B mporpamme Agisoft Pho-
toScan -noGasneHne U BelpaBHUBaHUE OTOrpadHid,
MOCTPOCHUE IUIOTHOTO 00Naka TOYEK, IMOCTPOHKa
MOJIEJIU, IIOCTPOMKA TEKCTYphl, KapThl BHICOT —
OBLT TTONTydeH OpTO(OTOILUTaH M KapTa BHICOT KITFO-
4YeBbIX ydacTKoB B ¢opmare geotiff (pucyHok 3),
MIPOCTPAaHCTBEHHBIM pa3pemieHneM 3 u 12 cwm,
COOTBETCTBEHHO.
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Pucynok 3 — [Iponiecc 06paboTku a3poPOTOCHIMKOB B IporpaMMHOM obecrieuennn Agisoft PhotoScan

Ha mpemvem smane, nomydennsie ganabie (Kap-
Ta 3€MENBHOTO MOKPOBa, OPTO(OTOIUIAH M KapTa
BBICOT) OBUIM TIpoaHamu3upoBaHsl B cpene [HIC ¢
HCTIONB30BaHUEM MPOrPaMMHOTO o0ecrieueHust Ar-
cGIS Bepcun 10.8 mist oreHKH MOP(HOIOTUIECKUX
n3meHeHuil. ['eomopdonoruveckoe wcciaenoBaHuEe
tepputopun CesepHoro llpuapanss myreM uHTEp-
MpeTanuu KOCMUYEeCKHX CHUMKOB Sentinel 2 A, B
COYCTAaHUH C aHAJIM30M OPTO(POTOIUIAHA BBICOKOTO
paspemtenusi, nomydeHsoro ¢ BITJIA, u, moapo6-
HBIMH ITOJIEBBIMH HCCIIEIOBAHUSIMA, TPOBEACHHBIMH
B aBrycre 2021 rona, mo3BOJIWIM aHAIH3HPOBAThH
JTMHAMUKH coBpeMeHHoro peibeda CeBepHOro
[Ipuapanbs B mepuoa perpeccuu Mopsi.

[MpuMeHeHne MeTonoB JemUPUPOBAHUS J1aH-
HBeIX a’podorockemku ¢ BIIJIA B coueranum c
WCIIONIb30BAaHUEM JTaHHBIX AUCTAHIIMOHHOTO 30HH-
poBaHMA 3eMJIM CPEIHEro IPOCTPAHCTBEHHOTO
paspemienust (Sentinel-2), MaTepualioB IOJCBBIX
HCCIICIOBAaHUN M UMEIOIIUXCS JINTEPATypHBIX JaH-
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HBIX TOCITY)XWJIH OCHOBOM MaKCHMAaJIbHO OOBEK-
THBHO W B JIOCTATOYHO KOPOTKHE CPOKH CO31aTh
reoMopQOIOTHYECKYIO KapTy, OMUCATh U XapaKTe-
PpHU30BaTh €ro TeoMOpP(OIOTHIECKYIO CTPYKTYPY.

PesynbTaTel 1 00cyKIeHne

IIpoucxoasiye U3MeHEHMs IPUPOTHON CpeIbl
obcoxmero nHa Apalla HAacTOJNBKO JTUHAMUYHBI,
YTO, 32 OTHOCUTEIFHO KOPOTKOE BpeMsl, 3/1eCh Ha0-
JIIOJAeTCs MHTCHCUBHAs TpaHchopmaius peibeda,
peKHMa TPYHTOBBIX BOJI, TOYBEHHO-PACTUTEIILHOTO
MOKPOBA, YTO B €CTECTBEHHBIX YCIIOBHSX IPYTHX
MyCTEIHh TypaHCKOW paBHUHBI HE OTMEYaeTcs
(Kyp6anuszos, 2017: 102). Kak MOXHO 3aMeTHUTh,
HENOCPEICTBEHHO Apaj OrpaHHYUBAIOT CTOJIOBO-
octanrnoBas paBauHa CeBepHoro Ilpmapanss, Ty-
paHCKasi HU3MEHHOCTD U IJIaTo Y CTUPT, B TIpeeax
KOTOPBIX HaxOJSTCS COOTBETCTBYIOIIME YYacTKU
nmobepexxuii Apanma. Mecramu, B OeperoBoii 30He
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HIMPOKO Pa3BUTHI OTIOJI3HH, a TaKKe (POopMBI pesbeda,
CO3/1aHHBIE BHIBETPUBAHNEM U CyPPO3HOHHO-KapC-
ToBBIMH Tipoueccamu (JIpimapes, 1967:80-82). Ha
paccMaTpuBaeMOil TEPPUTOPHUH Pa3BUTHI JCHY-
JAIMOHHBINA, 3PO3HOHHO-ACHY TAIIMOHHBIH, aKKyMYy-
JSITUBHBIA U a0pa3HOHHO-aKKyMYJISITUBHBIA THITBI
penbeda (AxusiHOBa, 2016: 14, Cirocapes, 1974:35-
42).

Knumat paiioHa pe3ko KOHTHMHEHTAJIBHBIN, Xa-
PaKTEepHBIA JIsl BHYTPUMATEPUKOBBIX ITYCTHIHb.
3UMa CpaBHHUTENBHO XOJIOJHAs, HO KOpOTKasl.
Cpennsas Temmeparypa stHBaps -13,5 Tpamycos, a
MUHHUManbHas -36 rpagycoB. CHEXHBIM OKPOB HE
npesbimaer 70-90 mum. JleTo xapkoe, 3aCyIumBoe,
C PE3KO NMOHMWKEHHON OTHOCUTEIBHOMN BIaKHOCTBIO
(19%). Cpenusas Temmeparypa HIOIS COCTaBISET
+26 rpamycoB, a B OTACIbHbBIE THH OHA TOJHUMACTCS
1o +42 rpamycos. Jlms paiiona xapakTepHBI YacThIC
U cuwibHBIE BeTphl (20 M/CeK) MPEerMyIIeCTBEHHO
CEBEPO-BOCTOYHOTO HANPABICHHS, JIETOM BBI3bI-
BAalOIIME IMbUIbHBIE OypH W INTOPMBI, a 3UMOH
CIyBalOIINe CHEroBOW TOKpPOB. CpemHsss TojoBas
CKOpoCTh BeTpa mpeBblmaer 4 wm/cek. ['omoBas
cymma ocankoB He Benuka (oT 91 mo 118 mm) u
HEPaBHOMEPHO paclperiesieHa M0 CEe30HaM: Hame-
YaloTCsl Ba MakCMMyMa — B ampelie M OKTSOpe.
Hcnapenue ¢ OTKpBITOW BOAHOI NMOBEPXHOCTH B
13 pa3 mpeBbIIaeT CyMMy aTMOC(EPHBIX OCaIKOB
(Crrocapes, 1974:4).

B HacTofIeM nccieoBaHNN HCTIONIb30BAJIICH
MOJIEBBIE HMCCIEIOBAHHS, ApXUBHbIE MaTepHalibl U
nmauaele  J1JI3, mpoaHammM3upoBaHBI COBpEMEHHAS

JTUHaMHKa penbeda, Onpe/elieHbl €€ TPSH Bl U 00-
[Ifie HaNpaBJICHUS €€ Pa3BUTHS U OCOOCHHOCTH, B
YCIIOBUSIX perpeccuu Mops. ApalbcKoe Mope He
OKa3bIBAJIO CYIIECTBEHHOTO CMSTYAIOMIETO BIIHS-
HUS Ha PE3KO KOHTHUHEHTaNbHBINM knumatr Cesep-
Horo Ilpmapanss (Cmrocapes, 1974:4). Ilpu 3tom,
no JaHHeIM uccienoBanus bexknusz b.K., cokpa-
meHne ApanbCKOTO MOPS BBI3BAIO H3MEHEHHS
KIIMMATHYECKUX TapaMeTpoB (TeMIIepaTypHBIH H
BETPOBOI pexxnM) B mpubpexkHoi 30He (bekHwuss,
2010: 60-62).

Cosznana kapTa COBpEMEHHOT0 3eMeITbHOTO TTOK-
poBa Hucciexyemoro yuactka Ceseproro [Ipuapanbs
(pucynok 4). Beigenens! Bcero 13 THIIOB OKpOBa,
BKJIIOYAIOLINE MYCTOIM (HEHUCHONb3YyeMBIE 3€M-
JM), 3€MJIM 3aHAThIE HACENCHHBIMH ITyHKTaMH,
TaIIHA, BOJHO-00JOTHBIC YTOJbsl, TPABBI, CTEMb C
pPeAKOW pacCTHTEIHHOCTHIO, BOJHAS IOBEPXHOCTH,
OCYIIEHHOE JHO ApabCKOrO MOps, 3aKpEIUICHHBIC
TIeCKH, TIOJIBIKHEIE TIECKH, CCOPBI M TAKBIPHI. Takoke
Ha KapTe MOKa3aHbl KIIIOUEBbIE TOUKHU MOJIEBBIX HC-
CIIEIOBAaHWN W OTBECHBIE JNEHYIAIIMOHHBIE yCTYIIBI
B mpexaenax moOepexbs ApanbCcKOro MOps U 03.
Tympei6ac. [lomany THMIOB 3eMENBFHOTO MOKPOBA
MIPUBEICHBI B TAOMUIIE PUCYHKA 4.

AHanmu3 KiIacCU(pUKAMKA THIIOB 3EMEILHOTO
MOKpPOBa TO3BOJWI BBISBUTH IMPOUCXOIAIIUE CO-
BpEMEHHBIE W3MEHEHHs B peibede B YCIOBHUSIX
Hacrosime perpeccun Apansckoro mopsi. Cpenu
HUX CIIEZlyeT OTMETUTh 00pa3oBaHKE 30HBI COBpE-
MEHHO# ocyIiku, 3aHumaromiei 6omee 6000 kM2,
HCClIelyeMON TEPPUTOPHUH.
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CospemenHoe penbedoobpasoBanne CeBepHoro [Ipuapaibst B yCIOBHIX PErpecCHU MOPS

Ha xapte Tuner IImomazns B kM2 |[Ha kapte|THIIEl TLmomaas B kM2
ITyctomu (Bare Area) | 2 541,5 Ocymka 6040,6
- Iammem 1235 2 Tleck 5132,6
BEY 954.5 - ITogBH:kHEIE IIEeCKH[26,3
‘ Tpapa (Grass) 1,0 |H||‘|Ii|“|“|| Cophl 800,2
Crenm, pen. pact 17 988,4 - TakeIper 118,3
BonHple 4 093,8 ‘ Hac. nyH. 67,78
Oomasn 37 8889
T YTy
Pucynok 4 — CoBpeMeHHOE COCTOSIHHE 3eMeNbHOro nmokposa CesepHoro [Ipuapanbs
[Ipexne Bcero, OCYIIEHHOE IHO SIBISIIOTCS YHU-  JETAIBHOIO M3YYEHHUS, OYEBUIHO, HEIOCTaTOYHO

KaJbHBIM OOBEKTOM B KOHTEKCTE OOpa3OBaHUs U
pPa3BUTHUSL MOJIOAOM NMYCTBIHM apugHOM 30HBI. Eif
CBOWCTBEHHBI  pellbeoo0pa3yromme MpoIeccHl,
XapakTepHbIE IyCTHIHAM — 3TO 30JIOBbIE ITPOLIECCHI,
(hopmupoBanue penbeda necyanbix mycToiHb (Kyp-
OanmszoB, 2017: 70), a Taxke pa3BUTHE 3HAYH-
TEBHOTO BBIHOCA TIBIJIE-COJIEBBIX YaCTHUIl BETPaMH
(Tneymyparosa, 2015: 1-2).

HaOmonmaercs yBenuueHue IUIOMIAAW COPOB H
TaKbIpOB, a TaKke 00pa3oBaHHE BOJHO-OOJOTHBIX
yroauii B pailone KokapaJbCkol IUIOTUHBI U BJIOJIb
HAaIpaBJICHUs TEUCHHSI COPACHIBAEMBIX M3JIMIIEK BOJ
Maroro Apana B ctopony 03. Tymsioac. [lis Gonee

Ta6auna 1 — /lanubie a3poGOTOCHEMKH KITIOUEBBIX YUaCTKOB

UCIIONIF30BAaHUE TOJIBKO JIUCTAHIIMOHHBIX JIaHHBIX.
ITosTomMy OBUIM HCHONMB30BAHBI KAapThl 3€MEJIBHOIO
MOKpOBa C O0003HAYCHHWEM KITFOYECBBIX TOYCK ISt
MPOBENICHUSI TIOJIEBBIX MOHHUTOPHHIOBBIX HCCIEH0-
BaHUM. /11 M3ydeHUs] TPABUTALIMOHHBIX CKIOHOBBIX
MPOLIECCOB BbIOpaiM 2 ydyacTKa, IEpBBI, pacIono-
’KEHHBIA Ha CEBEPHOM JICHYIAIIHOHHO-aKKYMYJISITHB-
HOM To0epexbe 3amBa byrakoBa (pUCyHOK 5), ¥ BTO-
poil Ha CEeBEpPHOM JICHYAIMOHHO-aKKYMYJISITHBHOM
nobepexbe 03. Tymipidac (prucyHok 6). [l u3ydeHus
Pa3BUTHS TIPOIECCOB TMOABWKHBIX TIECKOB OBLIH
BBIZICJICHBI [IBA yYaCTKa — MEPBBIN C. AKecne (PHCYHOK
7) u BTOpOi#i c. AKOacThI (pUcyHOK &) (Tabmuiia 1).

Ne KuroueBoii yuacTok Jlara cbemku Bbicota nosnera, m KosuyectBo ¢oro, mr
1 BbriBiee modepexne 3anuBa byTakosa 23.08.21 100 328

2 CesepHoe nobepexne 03. Tympidac 25.08.21 50 623

3 c. Akecre 24.08.21 60 978

4 c. AxbacTbl 26.08.21 90 493

Bceero 2422
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B 6 kM BocTOYHEe OT rops4ero HCTOYHUKA
Axkecrie ipoBeiH a3poOTOCHEMKY OT TIOBEPXHOCTH
OeperoBoro ycryma J0 COBPEMEHHOTO ype3a BO-
Ibl. MakcuMansHOe TIpeBbImieHne 227 M abc. BBI-
COTBI, OTHOCHTENIbHEIC BBICOTHI mocturaior 50-70
MeTpoB (PUCYHOK 5). beperoBoit ycTym ciioxeH u3
0CaJIOYHBIX MOPOJI, HAWJICHBI MTAJICOHTOIOTUICCKHE
o0Opasnel 3y0a aKyJbl, OKaMEHENble PaKOBUHBI.
AOpa3noHHBI Oeper MpOTATHBAETCA BIOIbL 3a-
nuBa byrtakoBa. Ha aOpa3woHHBIX yCTymax Ha
BCEM TMPOTSIKECHUHM Pa3BUTHI JICTIOBUAIBHBIC BhI-
HOCBI, XOPOIIO TPOCIIEKHBAIOTCS KOHYCHI BBIHOCA
OJTHOW JTUTOJIOTHH IO I[BETY IOPOJBI YCTyNa U C
aKKyMyJIMPOBaHHOTO Yy TOAHOXHA ycTyma. Paz-
BUTHI PBITBHHBI, SPO3HOHHBIC BPE3bl, OBpArH,
o0Opa3oBaHHbIE BpEMEHHBIMH BOogoTOKamMH. dDopma
CKJIOHOB a0pa3HOHHBIX YCTYIOB MepeOpMHUPO-

MonepeyHsIit npodyuni Geperosoro ycTyna BocTouHee ¢. Akecne (3anuB ByTakosa)

BaJlaCh B TMOJOTHH CKJIOH, OCOOCHHO B MECTax
BBIHOCA MaTepuana. Ha BBICOKMX yCTymax BHWJIHA
CKJIQTYaTOCTh, OTIMYAIOLIASICS ITO [[BETY OTIIOKCHUIA.
AOpa3noHHBIC YCTYNBI, BO3BBIMICHHOCTH TIOJ-
BEp)KEHBbl BBIBETPHUBAHMIO. B pesynbrate BeTpo-
BOH 3pO3MH, YCTYNI Ha BCEM MPOTSHKEHHH, MPEIC-
TaBIISICT HEMOBTOpPUMBIE (HOPMBI penbeda, CBOe-
oOpasHble YHUKajdbHbIE MOPQOCKYIBNTYphl. B
MIEPHOJT PErPECCHH, YCHIICHUE apUIHOCTH KIMMaTa,
MPEUMYIIECTBEHHO, BO3JIEHCTBYeT Ha (opMHUpO-
BaHHWE COBPEMEHHOTO peibeda ObIBIIEro moode-
PEXbsi, B TOM 4YHCIIC, HAa BBINOJNIAXKHBaHUE (BHIPaB-
HUBaHKE) OeperoBoro ycrymna. OTCyTCTBUE PaCTH-
TENLHOCTH Ha  JeNOBUALHO-TIPOJTIOBHABHBIX
BBIHOCAaX M CKJIOHAaX JCHYJAllMOHHOTO YyCTyma
CBHUJICTEITLCTBYIOT 00 aKTHBHBIX T'PABUTAIIMOHHBIX
mporieccax U BETPOBOH 3PO3HH.

: p——a
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Pucynoxk S — INonepeunstit mpodmis ceBepHOro 6eperoBoro AeHyAAMOHHOTO yCTyTa 3aiauBa byrakoBa

13



CoBpemenHoe penbedoodpasoBanue CeBepHoro [Ipuapanbs B yclIoBUIX perpeccuu Mopst

Ozepo Tympibac. A3pooToCEEMKY NPOBO-
WA B CEBEPO-3aMaJHON 4acTH MOOepexXbs, OTHO-
CUTENBHBIC BBICOTHI penbeda Ha paccrosHun 500 M
OT ypes3a Bojisl gocTuraeT 60 MeTpoB (PHCYHOK 6).
Osepo BbIchIXaeT, 00pa3oBajach IOJIOCA OCYIIKH
mupuHod 100-150 M (wn, uyepHas TpsA3b), UyTh
MOBBIIIE — BBICOXIIEE B MPEABLAYIINE TOIBl — THO

MonepeyHelit npod Nk Bbicoxwero Gepera 3anuea TywblGac

|

o3epa mmpunort 200-300 M, mpeacTaBieHHAs CO-
pamu, COJIOHYaKaMH, TOKPHITbIE TOHKHM CIIOEM
COJIH, PaCTUTENILHOCTH OTCYTCTBYET. Jlanee, k 6epe-
TOBOMY YCTYyNy  TpPHMBIKaeT paBHWUHA, 00pa3o-
BaBIIAsACS IIOCJTEC COKpalleHus Apaja, MOKpbITas
PacTHTENBHOCTHIO. BhIlle yCTYMOB pachojoXeHa
ObIBIIas Teppaca, MOKPHITAsi APEBECHO-KYCTapHH-
KOBOH PaCTUTEIBHOCTBIO.

/_’_/'

&

—

3 8

\

T L O, R, TN, SN U, SN R T T T T T T T T
m801lIIIZJ1401GJ18020022)240%02&)31?03203403@3&1@420“04@0:'

Pucynok 6 — INonepeunstit mpouiIs ceBepHOTo OEperoBoro AeHyAAIMOHHOTO ycTymna 03. Tympibac

[Tocne  cokpamenuss  ApanbCcKoro  Mops,
yCWIWJIach Harpy3ka Ha, OJM3 pacOJIOKCHHbBIC
K HAaceJIeHHBIM NyHKTaM, MacTOWIIa B Tpeenax
Cesepnoro [Ipuapanbs. ITo CBSI3aHO C UI3MECHECHHEM
XO3AMCTBEHHOM JIESITEILHOCTH MECTHEIX JKUTENeH. B
MIEPHO]T CYIIIECTBOBAHUS MOPS JKUTEIH 3aHUMAaJUCh
IIPOMBICIIOBBIM PHIOOIIOBCTBOM. B HacTosIiee BpeMs
OCHOBHOW JESATEIBHOCTHI0O HACEICHHBIX ITyHKTOB
HCCIEAYEMON TEPPUTOPUM SIBISETCSA OTCOHHOE
JKHBOTHOBOICTBO.  OQueBMOHO, HECOOIIOACHNE
MacTOWIIHBIX HArpy30K Ha IIeCYaHBIX MaCcCHUBaxX
MIPUBEIIN CHAauYaja K JAeTpaalliid PaCTUTEILHOCTH, a

14

MOTOM. TIOJ JICHCTBUEM BETpa, HAYAJIOCh Pa3BUTHE
MOJIBHKHBIX TECKOB B OJTM31 HACETICHHBIX ITYHKTOB. B
CeseproM [Ipuapanbe 0TMEUYArOTCS HECKOJIBKO Cell,
MOJBEPKEHHBIX HEOIArONPHUsITHOMY BO3JICHCTBUIO
MOJBMJKHBIX ~MECKOB HA 3€MJIM  HACENICHHBIX
MyHKTOB, 3T0 Kocaman, Akecrie, AkOacTel, boren u
Ip. B moneBbIx uccneoBaHUsIX HAMU 00CIEIOBAHBI
cena Akecrie (pucyHOk 7) u AkOacTsl (pUCYyHOK 8).
Nmeronuecs TOCTYMHbIC CTATHCTUYCCKUE JTaHHBIC
Mo JIOMAIllHEMY J>KUBOTHOBOJCTBY, IO3BOJIMIIN
paccuntath KO3(pPUIUEHT MacTOUIIHONW Harpy3Ku
(Kazaxcranckoe pyk. o ymp...., 2004: 20).



A.T'. Banees u nip.

Tadmuna 2 — Pacuer ko3¢ duirieHTa MacTONIHOM Harpy3Ky B peenax cel AKO6acTel 1 Akecne (B yCJIIOBHBIX €JUHHIAX, Y.€.)

R = Koa¢ppuuuent
=« S = “ 2 HArpy3KH
2E5 ) %% | F 5 | gEg "
Haceenmbiii g 5. 23s | & €9 g 5 . E g g YCJOBHOI'O CKOTA YpoBeHb
Tox g§EE EES | 2% 55 h F o> Ha MacTouIna Jaerpagauuu
MYHKT g 5 »Em | &5m Ea | & SEEa=
£ S = Z = S (o=l (morosioBbe/ nacTOMI
E&E5 | #2535 3 2 g MI0MAAb
= 2 S Q@ maj
= nacrouma)
2017 524 620 1791 | 1853 4788 0,73 cpemHuit
2018 563 1060 1819 | 2049 5491 0,84 cpenHuit
Axbac-Tbl 2019 6530 497 648 1841 | 2172 5158 0,79 cpenHuit
2020 459 592 1844 | 3044 5939 0,91 cpenHuit
2021 531 994 2193 | 3207 6925 1,06 BBICOKHIA
2017 211 679 363 1551 0,41 HU3KHAN
2018 207 305 370 1238 0,33 HU3KUH
Akecrie 2019 3809 177 291 395 1264 0,33 HU3KHH
2020 186 358 402 1476 0,39 HU3KUH
2021 188 356 504 1608 0,42 HU3KUH

DOJIOBBIE TIPOIECCHl  SBJISIOTCS OCHOBHBIMH
B IpeoOpa3oBaHNH pelibeda BBICOXINETrO JHA
Mopsi. VHTEHCHMBHOE WX pa3BUTHE OOYCIIOBIICHO,
NpeXJle BCEro, YacThIMU M CHJIBHBIMH BETPaMHU
MPEUMYIIECTBEHHO CEBEPHBIX W OIU3KUX K HHUM
pyMOOB, CBOWCTBEHHBIX NTaHHOMY peruoHy. llpm
ckopocTH BeTpa 4 M/c U Oollee He3aKpeIUICHHBIC
MECKH MPUXOJAST B JABHXKEHUE. Berep pacuieHser
U YCIIOKHSET UCXOJHYIO MOBEPXHOCTh OOCOXIIIEro
JHa MOpsi, (GOpMHUPYS TOJOKHUTEIbHBIC (OapXaHbl)
U oTpulatenbHble (OPMBI 30JI0BOTO pelbeda,

U TepeMelaeT IMeCKH Ha OOJbIIOe PacCTOSHHE
(Kyp6anuszos, 2017: 70).

B 000Mx HAaceleHHBIX MYHKTaX IOABHKHBIMU
[IECKAMH 3aCHIIAIOTCS KUIBIE JIOMa M XO3SMCTBEH-
HbBIE MOMEIICHHUS MECTHBIX KUTeseH. [Ipu CHIIbHBIX
BeTpax OYEeHb YaCTHl NBUIBHBIE Oypr. Kak BumHO
[0 TPOIOJIBHBIM MPOMWIIM 3 HU(POBOH MOIETH
perbeda, OTHOCHTEBHBIE BEICOTHI MEYKY OCHOBAHHEM
1 rpedHeM OapxaHa, B CpeHEM, COCTaBJISIOT 2 METpa.
ITitoraae pa3BUTHS MOABMKHBIX TIECKOB B C. AKecIe
cocrasisier 1,68 kMm%, B ¢. AkGacTsl — Okoo 1,62 kM2

MonepeuHbIi NPOMNE XNONM YNULL! (33HOC NOABVKHLIMM NecKami c. Akecrie)

Y E3) 20 E3) Z o EX s

Hacenennblii myHKT — Akecre
[Tnomanpe pa3sutus npouecca — 1,68

i KM?

Jlmuna mpodung — 350 m
OTHOCHTENbHBIE BHICOTHI OAPXAHOB —
p&

AYE:

Pucynok 7 — HeGnaronpustHOe BO3AeHCTBHE Ha TEPPUTOPHIO C. AKECIIE S0TOBBIX MPOLECCOB (ITOBIKHBIE TTECKH)

15



CoBpemenHoe penbedoodpasoBanue CeBepHoro [Ipuapanbs B yclIoBUIX perpeccuu Mopst

MonepeyHbii Nnpochunb NnogBWKHbIX NeckoB C3 c. AkbacTbl
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Hacenennbiit myHKT — AKOACThI

[Inomanp pa3zsutus npouecca — 1,62
KM?

Jmuna npoduns — 270 m

OtHocuTeNbHBIEC BBICOTHI 0apXaHOB — 2

i

Pucynok 8 — HebnarompustHoe BO3A€HCTBHE HAa TEPPUTOPHIO C. AKOACTHI H0IOBBIX NPOLIECCOB (IOIBIKHBIE TIECKH)

Ycunenue ponu BeTpa B penbedooOpazoBaHuH,
B pe3yJbTaTe aHTPONOTCHHOTO BO3JCHCTBUSI, MPH-
BEJIO K OOpa30BaHUIO MOJIOJBIX APUIHBIX ITyC-
TeiHb CeBepHoro [lpumapanbes. KimoueBas ponb B
COBpeMeHHOM peibedoobdpazoBannn  CeBepHOTO
[lpuapanps OpUHAAICKUT KIMMaTO-TeoMopgo-
JIOTHYECKUM (haKTOpaM, TpPH STOM TEKTOHUYEC-
KHE acleKThl CTPYKTYpHOH reomMopdonoruu Ha
HACTOSIIIEM dTalle pa3BUTHS He aKTUBHBI. XapakTep
U JUHAMHKa peiabeooOpa3yroIux MpoIeccoB UC-
CIIeIyeMOI TEpPPUTOPUH YKA3bIBAIOT HA YCHIICHUE
B PErvoHe BO3JECHCTBUS apUAHOCTU KIIMMAaTa U XO-
3IMCTBEHHOM JeATEILHOCTH 4eoBeka. QueBUIHO,

16

Ha TIEPBBI TIaH BBIXOIAT JKOJIOTO-reoMopdo-
JIOTUYECKHE MPOOJIEMBI, BIUSIONIME HAa 3]I0POBHE
YeloBeKka W KadecTBO JKM3HHW MECTHBIX JKUTENeH,
BO3HUKIINE B PE3YyJIbTaTEC HEPANUOHAIHLHOTO 3EM-
JIETIOIB30BAHMS XPYIIKUX ITyCTHIHHBIX 3KOCHCTEM
BOJIM3Y HACEJICHHBIX MyHKTOB (Tabnuna 3). Pemenne
3aa4 CMSATYEHUS BO3ACHCTBUS TOIABIKHBIX IIeC-
KOB, TpeOyeT MPOBEACHUE JOMOTHUTCIBHBIX IPH-
KJIaJHBIX HcciieqoBaHuil. Ha moBecTKy BBIXOIUT
HE00XOAMMOCTh MOHUTOPHHTA PETHOHAIBHBIX KITH-
MaTHYECKHUX W3MEHEHHH IS KCCIIeTOBaHMSI U ITPOT-
HO3UPOBAHUS TPOSBICHUN SKCTPEMATbHBIX TIPO-
IIECCOB apHUIHOTO penbe0oo0pa3oBaHus.
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Ta6muma 3 — KonnenryanbHas paMka ucciejoBaHus penbedroi cpensl Ceseproro [Ipnapanbs

MopdocTpykTypa

APUIHLIX PABHUH Mopq)ocxy.m,nTypa

O0BbeKThI
HCCJIeI0BAHMS

AHTpONOreHHbie

Benyuuwii mpouece npeodpa3oBaHus

JleHynanuoHHbIH penabed

c. Akecrie (3asuB
byrakoBa), mobepexne

BriBeTpuBanue,
CKJIOHOBast 9pO3HUsl,

CokpalieHne IIomab
BOJIHOTO 3epKajia

moOepexbs A
TypaHCKa;[ IUIATAa Os. TyH_U)I6aC, 3aCOJICHUEC PajIbCKOIro Mops
nobepesxbe
c. Akecrnie . [logBrKHBIE TIECKU
Ilecku D0JI0BBIT
c. AKOacThI [ToaBMIKHBIE TTECKH
Pe3ynBTaTbI HNCCIICAOBAHUA IIOATBEPKAAIOT BCACT K HCUC3HOBCHHUIO HaI/I60HeC YYBCTBUTCIBHBIX

OCHOBHBIE€ BBIBOJIBI YUCHBIX O MPOUCXOMSIINX H3-
MEHEHUSAX B MPUPOJHON cpeae. B vactHOCTH, pe-
rpeccuss Mops. 0OycCIOBWMJIAa HM3MEHEHHS KiInMa-
TUYECKUX XapaKTEePHUCTHUK MPHUJIETAIONINX paifo-
HOB (Micklin, 2014: 433-435), ycuneHue aHTpoO-
MOTEHHOTO BO3/ICUCTBUS HA MPHUPOIY TEPPUTOPHU
UCCIIeIOBaHUsI 00YCIOBUIIO H3MEHEHHE B Pa3BUTUU
M aKTHUBHOCTH 30JIOBBIX mporeccoB (HoorouwHa,
1996: 9-10), BbI3BaNO aKTHBHU3ALMIO MPUPOAHBIX
apUIHBIX pelbeooOpa3yomux MPoIeccoB, YCH-
niio omycteinuBanue (Mckakos, 2006: 222-223).
DopMHUpoBaHHE TECUYAHBIX OapXaHOB C OTHO-
CUTEIBHBIMUA BBICOTaMH 2 METpa B 4epTe CelH-
TEOHBIX TEPPUTOPHHA  SABISAIOTCA  HATJISTHBIMU
WHIUKATOPaMHU TOCTIEICTBUN TOHIKEHHS YPOBHS
MOpSsI, TIPOSIBIICHUSI TIPOIECCOB OITYCTHIHUBAHUS, a
TaKXe HEPalHOHAIBHOTO CEeNbCKOXO3IHCTBEHHOTO
3eMJIETION30BAHMSI MECTHBIMHU JKATEIIMH. DaKkTop
MOJBIKHBIX TIECKOB CTall IPUYMHONW TPEXKPAaTHOTO
nepeceneHns c. AKecre, OJHaKO J0 CHX TOp He
PELICHBI U HE MPEAIOKEHBI PallMOHABHBIE MTOIX0-
JTBI B 3€MJIETIOIB30BAHNH, C YIETOM MPOUCXOISIINX
M3MEHEHUH OKpykatomeid cpensl. CTOHT OTMe-
THUTB, YTO TMPOUCXOMSIINE TMPOIECC MECTHBIM Ha-
CelleHMEeM HE paccMaTpUBaeTcs KaK HEraTHBHO
KpUTHYECKHE, IIFOTU TIPOJOIDKAIOT 3aHHUMAThCS
TPaJULUOHHBIM >KUBOTHOBOJICTBOM, MPHU 3TOM
yBenmnumuBas obimiee morojosbe. [1o cmoBam crapo-
JKHUJI, paHee, KOTJa CYIIeCTBOBalIO MOpE, MECTHOE
HacelleHHe NPUOPEXHBIX HACETIEHHBIX ITyHKTOB,
B OCHOBHOM, 3aHHUMaJHCh pBIOONOBCTBOM. [locie
OTCTYNaHUS MOpA, MPeoONaaoMM  BHIOM
JeSITEIBHOCT CENBCKUX JKHUTENIEH CTalio OTIrOH-
HOE€ >XMBOTHOBOJCTBO. B pesynbraTe OJHON U3
NPUYHMH Pa3BUTUSl TOABIKHBIX MECKOB CTAlO He-
COOMoIeHre MMAcTOWIITHOW HAarpy3kH Ha 3eMIIIX
BHOBB ()OPMHUPYEMBIX TYCTBHIHHBIX SKOCUCTEM, YTO
MIPEJICTABIIIET COOON OIMACHOCTh HE TONBKO B TTAHE
CHIDKCHMSI 3allacoB MAcCTOWIIHBIX KOPMOB, 3TO

K BBIIACY BHUJOB PACTCHUH, YHUYTOXKCHHUIO WX
MecTooOUTaHui W 00eTHEHUI0 OMOpa3zHOoOOpa3ws,
T.. K omycTeiHMBaHuio mactOum (TemupOacsa,
2017: 48-51).

BriBivie aOpa3voHHBIE YCTYIIBI B PE3yJbTaTe
M3MEHEHHUS KIMMaTHIecKux mapameTpoB (Mick-
lin, 2014: 405-407), moABEpKEHBI BETPOBOMY,
TEMIIEPATypPHOMY BBIBETPUBAHHIO, 3PO3HOHHOMY
pacuJICeHEHHUIO, a TAK)Ke CKIIOHOBBIM TPOLIECCAM.

OrpaHHYeHUsIMH UCCIICIOBAHUS OBIITH OTCYTC-
TBUE WMCTOPUYCCKUX JIAHHBIX — KOCMOCHHMKOB
BBICOKOTO pa3pelicHus], CTATAAHHBIX O KOJHUYECTBE
HACEJICHUS, KOJHYECTBE JIOMAIIHUX >KHBOTHBIX,
a TaKke O JCATENLHOCTH MPOMBICIOBOTO PBIOO-
JIOBCTBA JUIS TIOJITBEPIKACHUS PE3yIbTaTOB KOJH-
YeCTBEHHBIMH JTaHHBIMH.  OJIHAKO, CKa3aHHOE HE
CHIDKAeT aKTyallbHOCTh M PENPEe3CHTaTUBHOCTH
MOJYYCHHBIX PE3YJIbTaTOB.

3akiaouenue

B wmccrnenoBannu WCMONB30BaHBl KOMOWHAIIHS
reoMop(OJIOTUYECKUX —TOJIEBBIX  HCCICIOBAHUIMA,
JaHHBIX /33 ¥ OeCHMIOTHBIX JIeTaTEeNbHBIX alla-
patoB. HMcrmone3yemass MeTOONOTHS OOBEAUHSIIA
[IOJIEBbIE HAOINIO/IEHUS, WHTEPIPETANNI0 JaHHBIX
33, mudpoBoii ¢doTorpaMMeTpuUUeCKUN aHAIIN3
a’po(hoTOCHIMKOB M 00paboTky manubIX B ['HIC.

W3ydeHbl TpaBUTAIIMOHHBIC CKIIOHOBBIC MPO-
[IECChl Ha 2 y4YacTKaX, pacHoJIOKEHHBIX Ha JICHY-
JAIIMOHHO-aKKYMYJIITUBHBIX YY4aCTKaX IMOOEPEKbS
3aymBa byrakoBa u 03. Tymreibac. Pazputne mpo-
LIECCOB MOJIBHXKHBIX ITECKOB U3yUYCHBI B Mpeeiiax C.
Axecnie n Ak6acTel. OTCYTCTBHE PACTHTEILHOCTH Ha
JICITFOBUAITLHO-TTPOJTFOBHANIEHBIX BBIHOCAX, CKJIOHAX
JIEHYJAMOHHOTO YCTYIa, CBHUIETENBCTBYIOT 00
AKTUBHBIX TPAaBUTALMOHHBIX TPOIECCaX U BETPO-
BOU 3pO3HUU. DOJIOBEIE penbedooOpa3yromme mpo-
LIECChl OKAa3bIBAIOT CYIICCTBEHHOE BO3JICHCTBUE
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Ha CTAHOBJICHHE U Pa3BUTHE 3€MHOU MOBEPXHOCTU
OCyIIeHHOTO JHa Apaibckoro Mops. HabmromaeTcs
aKTHBHOE AaHTPOINOreHHOE BO3ACHCTBHE y Hace-
JICHHBIX IIYHKTaX, pPAacCIIOJIOXCHHBIX Ha OBIBIIIEM
MOpckoM mobOepexbe. Ocobo ciieayeT OTMETHTH
AKTHBH3AIIMIO J0JIOBBIX MPOIECCOB Y HACEIEHHBIX
MyHKTOB AKecrie U AKOACTBHI.

HacryrieHne meckoB MPOUCXOMUT B pe3yJibTaTe
HEYMEPEHHOTO BbINaca cKoTa (0COOEHHO MEJKOro
pOraToro cKota),3aroToBKH KyCTapHUKOBO-IPEBECHON
PacTUTENBFHOCTH I OTOIUICHHS, OECCUCTEMHOM TPO-
KIIaIKM TPYHTOBBIX OOPOI' Yy HACCJICHHBIX ITYHKTOB.
Jlnis 3amThl HACENICHHBIX MMyHKTOB OT HACTYILICHUS
IIOABHWKHBIX IICCKOB HeO6XO,III/IMO IIPOBEJICHUE KOM-
IUIEKCA HAyYHO 00OCHOBAHHBIX MEPOTIPUSITHH.
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JIOBaHUSIX.

Jlutepatypa

Degife A.W., Zabel F., Mauser W. “Assessing land use and land cover changes and agricultural farmland expansions in Gam-
bella Region, Ethiopia, using Landsat 5 and Sentinel 2a multispectral data.” Heliyon, Volume 4, Ne 11 (2018).

Erena M. and etc. “Configuration and specifications of an unmanned aerial vehicle for precision agriculture.” The International
Archives of Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume 41 (2016): P. 809.

Kaplan G., Avdan U. “MAPPING AND MONITORING WETLANDS USING SENTINEL-2 SATELLITE IMAGERY”. ISPRS
Annals of Photogrammetry Remote Sensing & Spatial Information Sciences, Volume 4 (2017).

Micklin P. “The Aral Sea disaster” Annu. Rev. Earth Planet. Sci., Volume 35, (2007): P. 47-72.

Peppa M. V. and etc. “Photogrammetric assessment and comparison of DJI Phantom 4 pro and phantom 4 RTK small unmanned

aircraft systems.” ISPRS Geospatial Week, 2019.

Rao D.P. “Remote sensing application in geomorphology.” Tropical ecology, Volume 43, Ne 1 (2002): P. 49-59.
The Aral Sea: The Devastation and Partial Rehabilitation of a Great Lake: P. Micklin, N. Aladin, 1. Plotnikov. Berlin Heidel-

berg: Springer-Verlag, 2014.

Yang X., Wang N., He J., Hua T., Qie Y. Changes in area and water volume of the Aral Sea in the arid Central Asia over the

period of 1960-2018 and their causes. Catena: 2020.

AxusHoBa @.K., 3unabnun H.b. Penbed. Atnac gyHKunoHansHOro 30HMpOBaHHA Apaibckoro paiioHa Ke3puiopanHCKOH

obmactu. Acrana (2016): 60 c.

AnraeBa b.)K., Myxkamesa b.I'., Kaceim6ekoBa b.K., Kusu6ekora JK.K. “Kirouesie Cropa: Ipuapanse, Apansckoe Mope,
Kmmmar, Dxonornaeckas Karactpoga, Temneparypa.” 2015: C.16-24.
Bexnuss b.K. “Oxonoro-reomopdonornaeckne ycmosus Kazaxcranckoro [Ipuapanss.” Jluce. Ha COUCK. yUCHON CTENEHH KaH.

reorpad, Hayk. Anmartsl (2010):136 c.

Bepr JI.C. “Apanbckoe mope. OmbIT $pusuko-reorpaduyeckoit Monorpadpuu.” Ussectus Typk. ota. PI'O, T. 5, Beim. 9 (1908):

580 c.

Bepr JI.C. “K Moponoruu 6eperoB Apansckoro mopsi.” Exxerons. reon. u munepan. Poccun, T. 5, Beim. 6-7 (1902).
ByrakoB A.I. “Bepera Apansckoro mopsi. (I'eonormueckne 3amerkn)”. Typkecranckue Begomocty, Ne48-50, Tamkent (1872).
T'epacumos I.I1., Memepsikos FO.A. Penped 3emmn (Mopdoctpykrypa u MopdockymsnTypa). M., «Hayka», 1967. C.330.
HenxoB A.IL. “Teopernueckue Acnektsl CoBpeMeHHBIX Kitmmaro-I'eomopdonorndeckux [peacrapnenuit.” ['eomopdonorus,

Ned (1976): C. 3-11.

3axnebun A.C. “BepxoBoii ocMOTp JiMHUE dj1ekTpornepenay ¢ ucnoyibzoBanueMm BITJIA Bepronernoro tuna DJI PHANTOM
4.” ONTHKO-3JICKTPOHHBIC MPUOOPHI M YCTPOICTBA B CUCTEMAxX Paclo3HABaHUS 00pa3oB, 00PaOOTKH M300paKCHUN U CHMBOJIbHOMN

napopmarmu. Pacnoznasanwe, (2018): C. 122-124.

HUckakos H.A., Meney A.P., bexauszos b. K. “Okonornueckoe cocrostane pernonos” I'n. 5. Okpy»karomast cpesia 1 SKOJIOTHSL.

Pecny6nuka Kazaxcran. T. 3. Anvatsl (2006): C. 321-442.

KazaxcraHckoe PyKOBOACTBO MO YIPABICHUIO (epMepcKUMH Xo3siicTBaMU ((DUHAHCOBO-IKOHOMUYECKHE AaCIeKThI). 2-€

nznanue. Acrana (2004).

Kummaxknaes H. u np. Boccranosnenue Dxonorunueckoit Cucremsl B Jlenbre Coipnapuu u CeBepnoit Uactu Apanbckoro Mops.

2010.

Kypbannsazo A.K. OBomorus nanamadToB u 06coXmero qaa Apaisckoro Mops, 2017.
JIsmapes B.U. Bepera Apansckoro Mopsa-Baytpennero Bogoema Apunnoit 3oHs1. (1967): 250 c.

18



A.T". Banees u nip.

HoBorounna M.B. “CoBpemMeHHSIH 20710BBIiH MopdoreHe3 necyansix MaccuBoB bonbmme, Manbsie bapcykn u Ipnapansckue
Kapakymsl.” ABTOpedepar [ucc. Ha COMCK. yUSHOH CTeleHu KaH. reorpad, Hayk. Anmartsl (1996): 23 c.

CarocapeB A.H. “T'eonornueckas kapra CCCP, macmrada 1:200 000.” O6wsicauTenbHas 3amucka. Cepust Typraiickas, Jluct
L-41-XIII. M. (1974): 64 c.

Temup6aena P.K., Akusnosa @.K., Kapsin6aes A.K., Ocnanbaes X.O., Eremb6epauesa K.b., Byauukosa T.U., lllapanxanosa
JK.M. Crparerus u [1nan neiicTBuii o ycToMunBoMy 3eMIIenob30BaHni0 Apano-CelpAapbUHCKON IPOEKTHOM TEppUTOPUH. ACTaHa
(2017): 116 c.

Tneymyparosa b.C., Mamberymnaea C.M., Mycradaesa P. “MozenupoBanne BeIHOCA CoNeil ¢ 06coXImero qHa ApaibcKoro
Mops U ero nocuencteuii.” B ¢6.: DddexTuBHBIE HccnenoBanus coBpeMeHHOCTH. COOpHHUK Hay4HBIX paboT X MexayHapoaHoi
Hay4HOI KoH(pepeHmu EBpasuiickoro Hayunoro O6seaunenus (r. Mocksa, okTs16ps 2015). M.: EHO (2015): 242 c.

Yypuaros B.II. “Apunnas [eomopdonorus, Ee Cwmpicn u Copepxanue.” DKOIOTHUS U aJaNTUBHO-JIAHAMIA(THOE
3emienoab3oBanue, Ne2(23) (2011.): C. 19-28.

References

“Aral’skoe more. Opyt fiziko-geograficheskoj monografii [The Aral Sea. The experience of a physical and geographical mono-
graph].” Izvestiya Turkestan Department of the Russian Geographical Society, Vol. 5, Issue 9 (1908): 580 — (In Russian).

Akijanova F.Zh., Zinabdin N.B. Rel’ef. Atlas funkcional’nogo zonirovanija Aral’skogo rajona Kyzylordinskoj oblasti [Atlas of
functional zoning of the Aral district of the Kyzylorda region]. Astana (2016): 60 — (In Russian).

Altaeva B.Zh., Mukasheva B.G., Kasymbekova B.K., Kijanbekova Zh.K. “Kljuchevye Slova: Priaral’e, Aral’skoe More, Kli-
mat, Jekologicheskaja Katastrofa, Temperatura [Keywords: Aral Sea, Aral Sea, Climate, Ecological Catastrophe, Temperature].”
2015: 16-24 — (In Russian).

Beknijaz B.K. “Jekologo-geomorfologicheskie uslovija Kazahstanskogo Priaral’ja [Ecological and geomorphological condi-
tions of the Kazakhstan Aral Sea region].” Dissertation for the degree of Candidate of Geographer, Sciences. Almaty (2010):136
p.- — (In Russian).

Berg L.S. “K Morfologii beregov Aral’skogo morja [On the Morphology of the shores of the Aral Sea].” Annual. geol. and a
mineral. Russia, Vol. 5, Issue 6-7 (1902) — (In Russian).

Butakov A.L “Berega Aral’skogo morja. (Geologicheskie zametki) [The shores of the Aral Sea. (Geological notes)].” Turkestan
Gazette, No. 48-50, Tashkent (1872) — (In Russian).

Chichagov V.P. “Aridnaja Geomorfologija, Ee Smysl i Soderzhanie [Arid Geomorphology, Its Meaning and Content].” Ecol-
ogy and adaptive landscape land use, No2(23) (2011.): pp. 19-28 — (In Russian).

Dedkov A.P. “Teoreticheskie Aspekty Sovremennyh Klimato-Geomorfologicheskih Predstavlenij [Theoretical Aspects Of
Modern Climatic And Geomorphological Concepts].” Geomorphology, No. 4 (1976): pp. 3-11 — (In Russian).

Degife A.W., Zabel F., Mauser W. “Assessing land use and land cover changes and agricultural farmland expansions in Gam-
bella Region, Ethiopia, using Landsat 5 and Sentinel 2a multispectral data.” Heliyon, Volume 4, Ne 11 (2018).

Erena M. and etc. “Configuration and specifications of an unmanned aerial vehicle for precision agriculture.” The International
Archives of Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume 41 (2016): P. 809.

Gerasimov [.P., Meshcheryakov YU.A. Relyef mestnosti (Morfostruktura i morfoskul’ptura) [Land relief (morphostructure and
morphosculpture)]. M., “Nauka”, 1967:330 — (In Russian).

Iskakov N.A., Medeu A.R., Beknijazov B. K. “Jekologicheskoe sostojanie regionov [Ecological state of the regions].” Chapter
5. Environment and ecology. The Republic of Kazakhstan. Vol. 3. Almaty (2006): pp. 321-442 — (In Russian).

Kaplan G., Avdan U. “MAPPING AND MONITORING WETLANDS USING SENTINEL-2 SATELLITE IMAGERY”. ISPRS
Annals of Photogrammetry Remote Sensing & Spatial Information Sciences, Volume 4 (2017).

Kazahstanskoe rukovodstvo po upravleniju fermerskimi hozjajstvami (finansovo-jekonomicheskie aspekty) [Kazakhstan Man-
ual on Farm Management (financial and economic aspects).]. 2nd edition, Astana (2004) — (In Russian).

Kipshakpaev N. i dr. Vosstanovlenie Jekologicheskoj Sistemy v Del’te Syrdarii 1 Severnoj Chasti Aral’skogo Morja [Restora-
tion of the Ecological System in the Syrdarya Delta and the Northern Part of the Aral Sea]. 2010 — (In Russian).

Kurbanijazov A.K. Jevoljucija landshaftov i obsohshego dna Aral’skogo morja [Evolution of landscapes and the dried-up bot-
tom of the Aral Sea], 2017 — (In Russian).

Lymarev V.I. Berega Aral’skogo Morja-Vnutrennego Vodoema Aridnoj Zony [The Shores Of The Aral Sea-An Internal Reser-
voir Of The Arid Zone]. (1967): 250 — (In Russian).

Micklin P. “The Aral Sea disaster” Annu. Rev. Earth Planet. Sci., Volume 35, (2007): P. 47-72.

Novotochina M.V. “Sovremennyj jeolovyj morfogenez peschanyh massivov Bol’shie, Malye Barsuki i Priaral’skie Karakumy
[Modern Aeolian morphogenesis of Large, Small Badgers and Aral Karakum sand massifs].” Dissertation for the degree of Candi-
date of Geographer, Sciences. Almaty (1996): 23 p. — (In Russian).

Peppa M.V. and etc. “Photogrammetric assessment and comparison of DJI Phantom 4 pro and phantom 4 RTK small unmanned
aircraft systems.” ISPRS Geospatial Week, 2019.

Rao D.P. “Remote sensing application in geomorphology.” Tropical ecology, Volume 43, Ne 1 (2002): P. 49-59.

Sljusarev A.N. “Geologicheskaja karta SSSR, masshtaba 1:200 000 [Geological map of the USSR, scale 1:200 000].” Explana-
tory note. Turgayskaya series, Sheet L-41-XIII. M. (1974): 64 p. — (In Russian).

19



CospemenHoe penbedoobpasoBanne CeBepHoro [Ipuapaibst B yCIOBHIX PErpecCHU MOPS

Temirbaeva R.K., Akijanova F.Zh., Karynbaev A.K., Ospanbaev Zh.O., Egemberdieva K.B., Budnikova T.I., Sharaphanova
Zh.M. Strategija i Plan dejstvij po ustojchivomu zemlepol’zovaniju Aralo-Syrdar’inskoj proektnoj territorii [Strategy and Action
Plan for Sustainable Land Use of the Aral-Syrdarya Project Area]. Astana (2017): 116 — (In Russian).

The Aral Sea: The Devastation and Partial Rehabilitation of a Great Lake: P. Micklin, N. Aladin, 1. Plotnikov. Berlin Heidel-
berg: Springer-Verlag, 2014.

Tleumuratova B.S., Mambetullaecva S.M., Mustafaeva R. “Modelirovanie vynosa solej s obsohshego dna Aral’skogo morja i
ego posledstvij [Modeling of salt removal from the dried bottom of the Aral Sea and its consequences].” In the collection: Effective
Studies of modernity. Collection of scientific papers of the X International Scientific Conference of the Eurasian Scientific Associa-
tion (Moscow, October 2015). Moscow: (2015): 242 p. — (In Russian).

Yang X., Wang N., He J., Hua T., Qie Y. Changes in area and water volume of the Aral Sea in the arid Central Asia over the
period of 1960-2018 and their causes. Catena: 2020.

Zahlebin A.S. “Verhovoj osmotr linij jelektroperedach s ispol’zovaniem BPLA vertoletnogo tipa DJI PHANTOM 4 [Riding
inspection of power lines using a helicopter-type UAV DJI PHANTOM 4].” Optoelectronic devices and devices in image recogni-
tion, image processing and symbolic information systems. Recognition, (2018): pp. 122-124 — (In Russian).

20



ISSN 1563-0234, eISSN 2663-0397 Xabapmbl. [eorpadust cepuscel. Nel (68) 2023 https://bulletin-geography.kaznu.kz
MPHTMH 39.21.00 https://doi.org/10.26577/JGEM.2023.v68.i11.02

AM. Janbmnn' & » A.M. CepreeBa*’ & A
A.T. AopyiimHa? © , A.B. Xamut? ©

"MockoBcknit rocyrapcTBeHHbIN yHUBepcuTeT nMenn M.B. JlomorocoBsa, Poccust, T. MockBa
2AkTIOOHMHCKHH perroHanbHbli yHuBepcuTeT nMeHn K. XKy6Ganosa, Kazaxcran, r. Akrobe
*e-mail: sergeyeva.aigul@gmail.com

®AKTOPbDI, OINMPEAEAAIOLLUE AUDDEPEHLUMALIUIO
LEH HA XXUADBE B I. AKTOBE

CyLecTByeT HECKOAbKO (paKTOPOB, onpeAeAsiownx aAnddepeHLMaLMIo LeH Ha )KMAbE B rOpoAe
AkTO6E. ITO KAYECTBO >KMAbSl, COCTOSIHME KBAPTMP, PACNIOAOXKEHUE, BAM30CTb K LIEHTPY, SKOAOrMYECKOoe
COCTOSIHME, TPaHCMOPTHasi AOCTYMHOCTb M T.A. baaroaapst cBoeit BOCTpe6OBAaHHOCTM M BbICOKOW
MHBECTUUMOHHOWM MPUBAEKATEABHOCTM FOPOA B MOCAEAHUE TOAbl OMepekaeT cpeAHeKkasaxCTaHCKue
rnokasaTeAu Mo Temrnam pocta ueH Ha >kuAbe. OAHMM U3 Hanboaee AMHAMMYHO PasBMBAIOLLIMXCS
PbIHKOB >WAbs B KazaxcTaHe sBAsieTcst ropoa Aktobe. Passutue pbiHka HEABMXMMOCTM CrOCOBCTBYeT
PasBUTMIO HALIMOHAABHOM 3KOHOMWMKM, TEM CaMbiM CO3AaBast OAAroONPUSTHbIA MHBECTULIMOHHbIN
KAMMAT AASI MHBECTOpPOB. [OBbIlLEHNE YPOBHSI AOXOAOB >KMTEAEM MOXET YBEAUYUTb AOCTYMHOCTb
>KMAbSI B TOPOAE 3a CYET MHCTPYMEHTOB (DMCKAAbHOM MOAMTMKW. AKTYaAbHOCTb CTaTbM CBsI3aHA C
HEO0BXOAMMOCTbBIO aHaAM3a TEHAEHLIMIA M NEPCMNEKTMB Pa3BUTUS PbIHKA HEABMXKMMOCTU roposa AKTOOE,
Tak Kak MMeeT GOAbLLIOE COLMAAbHOE 3HaUEHUE AAS YHACTHMKOB pbiHKa. LleAbio nccaeaoBaHmUs SBASIETCS
aHaAM3 BAMSIOWMX (PAKTOPOB M TEHAEHUMI PasBUTUS PbiHKA HEABMXKMMOCTM B ropoae AkTobe.
CpaBHUTEABHBIM METOAOM aHaAM3a MPOBEAEH PbIHKA YKMAOM HEABMXKMMOCTU. MeToAaMU MCCAEAOBaHMS,
MCMOAb30BaHHbIMM B CTaTbe, SBASIOTCS CTAaTUCTUUYECKMIA aHAAM3 A@HHbIX, PETPOCMNEKTUBHbIA aHaAM3 U
AOTUYECKME MOAXOADI. B 3aKAIOUEHNMN MCCAEAOBAHNS BLIAO YCTAHOBAEHO, YTO CYLLIECTBYET MHOXECTBO
pPa3AMUMii B MIHAEKCE AOCTYMHOCTM >KMAbSI U B TEHAEHLIMSX PA3BUTUS PbIHKA HEABMXKMMOCTU B CXOXKMX
reorpadmMyeckmx 1 3KOHOMUUYECKMX YCAOBUSIX rOpoAa AKToOe.

KatoueBble croBa: aAndbdbepeHumaums LeH, ropoA AKTO6E, XKMAasi HEABMXKMMOCTb, OKPY>KAIOLLIAs CpeAQ.

A.l. Danshin', A.M. Sergeyeva®", A.G. Abdullina?, A.B. Khamit?
"Lomonosov Moscow State University, Russia, Moscow
2K. Zhubanov Aktobe regional university, Kazakhstan, Aktobe

Factors determining the differentiation of housing prices in Aktobe

There are several factors that determine the differentiation of housing prices in the city of Aktobe.
These are the quality of housing, the condition of apartments, location, proximity to the center, environ-
mental condition, transport accessibility, etc. Due to its demand and high investment attractiveness, the
city has been ahead of average Kazakh indicators in terms of housing price growth in recent years. One
of the most dynamically developing housing markets in Kazakhstan is the city of Aktobe. The develop-
ment of the real estate market contributes to the development of the national economy, thereby creating
a favorable investment climate for investors. An increase in the income level of residents can increase the
availability of housing in the city through fiscal policy instruments. The relevance of the article is related
to the need to analyze trends and prospects for the development of the Aktobe real estate market, as it
is of great social importance for market participants. The purpose of the study is to analyze the influenc-
ing factors and trends in the development of the real estate market in the city of Aktobe. A comparative
analysis method was used to analyze the residential real estate market. The research methods was used
in the article are statistical data analysis, retrospective analysis and logical approaches. At the conclusion
of the study, it was found that there are many differences in the housing affordability index and in the
trends in the development of the real estate market in similar geographical and economic conditions of
the city of Aktobe.

Key words: price differentiation, Aktobe city, residential real estate, environment.
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AKTEe06€ KaracblHAAFbl TYPFbIH Y 6aFacbiHbiH, AU PepeHLMaLMAChIH aHbIKTalTbIH (hakTopAap

AkTebe KaAacblHAAFbl TYPFblH Yil 6GaracblHblH, CapaAaHyblH aHbIKTalTbiH OipHelle dakTopAap
6ap. byA TyprbiH yiiAiH canacbl, NOTEPAEPAIH, XKai-Kyii, OPHAAACKAH OPHbl, OPTAAbIKKA XKaKbIHAbIFbI,
SKOAOTUSIAbIK, KaM-KYMi, KOAIKKE KOAXETIMAIAIN >koHe T.06. ©3iHiH CypaHbiCbl MEeH >KOfFapbl
MHBECTUUMSIABIK TapTbIMADBIAbIFbIHbIH apKACblHAQ KaAa COHfbl >XbIAAAPbI TYPFbIH Y 6GaracbiHbiH, 6CYy
KapKbiHbl GOMbIHLLIA Ka3aKCTaHAbIK, OpTallla KepCeTKilTepAEH arAd KeAe XKaTblp. KasakcraHAarbl eH,
KapKbIHABI AaMbI KEAE XKaTKaH TYPFbIH Yil HapblKTapbliHbiH 6ipi — AkTe6e kKaracbl. XXbIA>KbIMAATHIH
MYAIK HapbIFbIHbIH AAMYbl YATTbIK, 3KOHOMMKaHbIH, ©PKEHAEYIHE bIKMAA eTeAi, OCbiAalilla MHBECTOPAAP
YLWiH KOAQMABI MHBECTULIMSIAIK, aXyaA XKacanAbl. TyprbIHAAPAbIH TabbiC A€HreriH apTTbipy (OMCKAAABIK,
casgcat KYPaAAAPbIHbIH HEri3iHAE KaAaAaFbl TYPFbIH YAIH KOAXKETIMAIAITIH KeTepyi MyMKiH. MakaAaHbIH,
©3€eKTiAIr AKTe6e KaAaCbIHAAFbI >KbIAXKBIMANTBIH MYAIK HapbIFbIHbIH AAMy YPAICTEPi MEH KeAewleriH
TaAAQY KaXeTTiAiriMeH 6aniAaHbICTbl, BTKEHI OHbIH HapbIKTarbl TYTbIHYLIbIAAP YLLUIH YAKEH BAEYMETTIK
MaHbI3bl 6ap. 3epTTeyaiH MakcaTbl AKTO6E KaAaCbIHAAFbI KbIAXKBIMANTbIH MYAIK HaPbIFbIHbIH, AQMYbiHa
acep eTywi akTopAapbl MeH ypAicTepiH Taaaay. CaAbICTbIpMaAbl TaAAQy OSAICIMEH TYPFbIH Yi
SKbIAXKbIMAMTbIH MYAIK HapbIFbl XXYPri3iAAi. Makaraaa KOAAQHBIAFAH 3epTTey SAICTEPI CTAaTUCTUKAADIK,
AEPEKTEPAI TaAAdy, PETPOCMEKTUBTI TaAAAy XKOHE AOTMKAAbIK, TOCIAAEP GOAbIN TabblAaAbl. 3epTTey
KOPbITBIHABICBIHAQ AKTEO0E KaAaCbIHbIH, reorpaUsIAbIK, >KOHE SKOHOMMKAAbIK, XKaF AaMAaPbIHAQ TYPFbIH
yHre KOAXKETIMAIAIK MHAEKCIHAE XXOHE XXbIAXKbIMANTbIH MYAIK HAPbIFbIHbIH, AAMY YPAICTEPIHAE KenTereH
arblpMallbIAbIKTap 6ap ekeHi aHbIKTaAAbI.

Tyiin ce3aep: 6ara anddepeHumaumachl, AKTe6e Kaaachl, XXbIAXKbIMANTbIH MYAIK, KOpLUaFaH opTa.

BBenenue

Bonpocs!  npoctpancTBeHHON  auddepeHnmanim
LEH HA JKWILE B TOPOJIC SBISIFOTCS BAKHOM YACTHIO
HCCTIENOBaHMK TOpoACKol reorpaduu. Hekotopele
y4deHble TPUMEHSIOT IPOCTPAHCTBEHHBIA  IOIXOZ
JUIL aHallM3a M ONHWCAHWS TPOCTPAHCTBEHHOTO pac-
NpeieNicHUss 1IeH Ha JKWIbe B TOPOACKUX paifoHax
U JOKa3bIBAIOT, YTO OOBIMHO CYIIECTBYET IIPOC-
TpaHCTBeHHAsT auddepeHImanysa MeH Ha JKIWIBE B
roponax (Maxpoga, 2006; Cai u ap., 2021). Aram3upys
(heHOMEH MPOCTPAHCTBEHHOTO I3MEHEHHS LIEH Ha JKILIBC,
MHOTHE YYEHBIE HCTIONB3YIOT TEOPHIO TEJIOHICTHIECKIX
LUeH 11 oOCyXKIeHHs (aKTOpOB, BIMSIONMX HA KX
MIPOCTPAHCTBEHHOE M3MEHEHUE. JTH (HaKTOpbl OOBIMHO
BKIo4aroT: Bo3pact 3xanus (Chica Olmo, 2019; Adri-
aanse, 2007), ctpykrypy 3nmanus (Liang u gp., 2018;
Tasan, 1999), o0bexTsI B oM paiione (Kishor, Mor-
ley, 2015) u gpyrvie TUITIYHBIE XapaKTEPUCTHKH KUIIBIX
komruiekcoB.  CymiecTBoBaHME — 00pa3oBaTeIbHBIX
YUIPEKICHNH, KOMMEPUYECKHX OOBEKTOB, MPUPOIHOIO
nanadTa, PUPOITHON Cpe/Ibl U OKPYKAIOIIAs cpeia —
3TO Perpe3eHTaTHBHBIC XapaKTEepUCTHKH paiioHa (Zhao
u ap., 2021; Tupenaite u ap., 2017). Paccrostare ot
LICHTPa ropojia 1 ya00cTBo TpaHcnopThpoBkH (Nozdrina
u ap., 2021, Ilomos, 2014; Maxposa, Crepauk, 2005)
SIBISIEOTCSL  PETPE3CHTaTUBHBIMU  XapaKTePUCTHKAMU
MECTOIIOJIOKEHHST JKIITBSL.

MHorve mnoKynarend ONHPAIOTCS Ha aHalo-
THYHBIE KPUTEPUU TIPHU BHIOOPE JKUIOW HEIBH-
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JKUMOCTH, XOTs M IPHUBS3BIBAIOT pa3iIMyHOE 3Ha-
4yeHue 3Tux ¢axTopoB. Hambonee BaXHbBIMH KpH-
TePUSIMH U TIOKyTaTened OBUIM TeXHUYECKHe
XapaKTEePUCTUKU: aCMEKTbl MMYIIECTBA, BKJIOYas
ApPXUTEKTYPHBI CTWJIb 3[aHMs, BO3pacT, IIOJIE3-
HYIO IUIOMIa[ b, KOJWYECTBO KOMHAT W JIOCTYII-
HOCTb TPAHCIOPTa, KOMMYHAJIBHBIX YCIYT U 9KOJIO-
rudeckuii ¢akrop. PesympTarhl mccnemoBaHUiA, B
KOTOPBIX aHAJM3UPOBAINCH TEPBUYHBIE JTaHHBIC
U TPEeANPUHUMAINCH MOMBITKH MOJEIMPOBAHUA
PBIHKA HEABKMMOCTH TAKXKE IIOKA3aJ10, YTO OTACIIb-
HbI€ Ka4deCTBEHHBIE (HAKTOPBI, KOTOPBIE TPYIHO
OMpeNIeNINTh, TaKkKe MOTYT OBITh HEIOOLCHEHBI
(Zrébek S. u ap., 2015; Binovska I. u ap., 2018).

Cpenn 3tux $aKkTOpOB MPUPOIAHBIH JaHAIADT 1
(aKTOpBI OKPYKAIOLIEH Cpelibl, BAUAIOUINE Ha [ICHBI
JKUIIBS1, TPUBIICKAIOT BCE 00JIbIIIee BHUMAHNE yUCHBIX
(butroxoBau 1p.,2006; UBanosa, EBTymienko, 2021;
Tnen6aes u ap., 2022). [IpeBocxoanbli TanALAPT U
OKpY’KaloIllasi cpeia MOr'yT 3HAYUTENbHO MTOBBICUTh
[EHHOCTh KIJIBIX KBapTaJIOB. DMITUPHUUYECKHE HC-
CJe/IOBaHMs MOKa3alH, YTO CYIIECTBYIOLIEE 3e-
JIeHOE TMPOCTPAHCTBO, NAapK, BOAHO-OOJOTHBIE
YIoAbsl U APyTHE YCJIOBUS TMOJOXKUTEIHFHO KOppe-
JUPYIOT C LIEHaMH Ha kuibe. B To ke BpeMs xao-
TUYHAS WM 3arpsi3HEHHAs OKpy)Kaiollas cpexaa
MOJKET CHU3WTH HEHHOCTh XHMIIBIX KBapTaynoB. Ha-
MIpUMep, 3arps3HEHUE BO3AyXa, IIyM, CBAJIKH, IPO-
MBILJICHHBIE 30HBI U APYTHE B HEKOTOPOM CTENeHn
CHU3SAT 1IEHbI Ha KHWJIbE B OKPECTHOCTSIX.
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LeHpl Ha XKWIIb€ — 3TO HE TOJBKO TOPSMYO 00-
Cy)KIaemasi TeMa CpEICTB K CYyIIeCTBOBAHHUIO IIFO-
Jied, TpUBIEKAIOMAs IIMPOKOE  OOLIECTBEHHOE
BHMMAaHHE, HO M KITFOUYEBOH MHIIUKATOP MOHUTOPHHTA,
OTpaKAIOLIMK 3I0POBBI YPOBEHb Pa3BUTHUS PBIHKA
HenmBIKUMOCTH. CTaOWIbHOE TOBBIICHHE IIEH Ha
HEJIBIDKUMOCTh U TIOBBIIIICHUE JOCTYITHOCTH JKHJIbSI
IIAPOKO CYUTAIOTCS HEOOXOAMMBIMH ISl 0OECTICUEHIIST
3[I0POBOTO M YCTOWYMBOIO PAa3BUTHS HAIMOHAIBHOMN
SKOHOMUKH U TTOBBIIICHHS KAYeCTBA TOPOJICKOM JKU3HH.

HccnenoBanre packpbIBaeT CIOXKHBIE Teorpadu-
YECKHUE B3aUMOCBSI3H, CYIIECTBYIOIINE MEKTY IICHAMU
Ha JKWIbE W BHEITHUMH (haKTOpaMH, CBS3aHHBIMHU C
MECTOIIOIOKEHNEM, 1 TO, KaK OHH B3aHMOJICHCTBYIOT
B Pa3JIMUHbBIX MPOCTPAHCTBEHHBIX MacIiTadax.

Lens! Ha x)uibe B roponax Kaszaxcrana cHiibHO
pasnmyaroTcsi. PocT IieH Ha JKWIIbE 3aBHUCHT OT
MHOTHX (akTopoB. OauH M3 (aKTOPOB SIBISIETCS
3aHITOCTh HACEJICHUS, PA3BUTHE TPOH3BOJICTB U
WHPPACTPYKTYphl ~ OOCITYXUBAHHS, IKOHOMHKO-
reorpa)u4uecKkoro MoJoXKeHus ropoaa u T.4. Poct
ropojia TpeOyeT u3yueHusl phIHKa KUIbst (AOWIIOB U
Ip., 2017; Tyrennbaesa, 2015; Mancyposa, 2020).

Lena Ha xunbe siBIseTcsl 3Q(EKTUBHBIM IIPU-
3HAaKOM MHOTHX (DaKTOPOB W IIPOIIECCOB, ITPOHC-
XOAAmMX B oOmmiecTBe. YpOBEHb IIGH Ha JKUIIBE
MOYKHO CUMTaTh KOCBEHHBIM ITOKA3aTEJIEM COLUAJIh-
HO-OKOHOMHYECKOTO  Pa3BHUTHS  OJIarOCOCTOSHUS,
KoMdopra. XapaKTepHOW HYEepPTOHl COBPEMECHHBIX
TOPOJIOB CUMTACTCSl YBEIMYCHHE HX TEPPHUTOPHUHU.
PrIHOK XUITBSL B TOPOJIE MEHSETCS M3-32 PACTYILETO
gHuciia JoAe B ropoje. B menTtpe ropoma Axrobe
— PpacIONIOKEHbI y4eOHBIC 3aBEICHUS, YUPEKICHUS
3MIPaBOOXPAHCHHS,  aJMHHUCTPATUBHBIC  3/IaHMUS.
KauecTBeHHBIE 1 KpacHBbIE JOMa TOPOIa TIOCTPOEHBI
B paiionax «batsicy, «batbic-2». XKurenu yautsIiBaioT
MHOXKECTBO (DAaKTOPOB TIPH TOKYIKE KBapTHUPHI
n moma. OOHMM W3 TJABHBIX (DaKTOPOB LI HHX
SIBJSICTCS. pa3Mep KBapTHPBI, OOIIEe COCTOSHHE, a
TaKOKe JIBOP JIOMa, SKOJIOTUIECKOE COCTOSIHUE paiioHa,
JIOCTYITHOCTH OOIIIECTBEHHOTO TPaHCIOPTa, OIN30CTh
IIKOJIBI U JIETCKOTO cajia. Ecimu pasblie pasMepsl
KBapTHP B TOpoje ObLIM HEOONBIIMMU M JBOPHI HE
PaCCUUTHIBAINCH Ha TMAPKOBKY YACTHBIX JIETKOBBIX
aBTOMOOWJICH, TO B COBPEMEHHBIX HOBBIX JOMax 3TH
(hakTopsl MpeaycMOTpeHbl. [103TOMy HOBOCTPOMKH
BOCTpeOOBaHBI ¥ COOTBETCTBEHHO IIEHBI IOPOJKE.

Lenbio qaHHOM CTaThH SABJISICTCSA U3YUCHHE (aK-
TOPOB, BIUSIONINX HA IIEHBI KIS B T. AKTOOE.

MaTepnanbl U ME€TOAbI

T'opon AxTobe, SIBISIONIHIICS 00BEKTOM HCCITe-
JIOBaHUs, CTajl OAHMM M3 KPYNHEWMIINX TIOpOJIOB

Kazaxcrana. CTpouTenbCTBO KPETIOCTH IaTUPYETCS
1869 roJOM, HO TIEpBBIE IIOCEJEHIBI Topoja
obun B 1870 romy. B AkTIOOMHCKOH KpemocTu
HacuuThIBaJIUCh 357 uenoBek, a B 1880 roxy — 409
yenosek. B 1901 rony B Akrobe npoxwusaio 9074
genoBek (XBopoctanckuit, 1912, 19-25). Hz-3a
KOHLCHTpaluu TIPOU3BOJACTBCHHBIX MOHIHOCTCI‘/'I
¢ 1950 roma HaceneHue CTaOMILHO 3aceiIsIoCh,
HayaJlo pacTU KOJIMYECTBO JIt0AcH. Pa3BuTue priHka
KWIIbS, KaK W MHOTHUX JAPYTUX JKOHOMHYECKUX
SIBJIEHUW, HOCUT UUKJIMYHBIA XapakTep.

UnCcneHHOCTh TOPOJICKOTO HACEIEeHHs COCTaB-
nsier 556,1 Teic. yenoBek (2022 r.). B Axro0e Ha-
YaIbHBIA 3Tall — TIEPUOJl pocTa — OBUI CBSI3aH C
nporeccamu GopMUPOBAHUS PHIHKA HEJIBIPKUMOCTH.
U3-3a octporo meduimTa mpeaniokeHUs IICHB Ha
x)uibe ObicTpo pociu B 2004 romy (ITporpamma
Pernonanbraoro pasputus ropoga Axkrooe Ha 2016-
2020 rr., 2016).

SnpoM TPOMBITIIIEHHOCTH TOpOJa SBISIOTCS
JIBa KPYMHHBIX HPEANPUATHS 0 NepepaboTke Xpo-
MUTOBBIX pyA IOxkHoro Kemmmpcaiickoro mecTo-
poxaeHust, 3aBoJ (PeppPOCIIIaBOB U 3aBOJI XPOMOBBIX
coequHeHu. Takxe pa3BUThl MaITUHOCTPOCHHE,
nuueBass MPpOMBINUICHHOCTE U CTPOUTEIIbHAA MPO-
MmbiuieHHOCTh. C 1960-e Toasl B r.AkTo0O€ Haya-
JIX aKTUBHO Pa3BUBATLCA KWJIBIC MACCUBBI U MUK-
popaiionsl. B 1977 romy ropox AxrtoOe cran cra-
HOBUTCS B LIEHTP M3-32 Pa3BUTHS JKEJIE3HON JOPOTH
Ha 3amnazie Kazaxcrana. B 2015 roay B xwmom Gonze
ropoja HaCYUTHIBAIOCH 1615 MHOTOKBapTHPHBIX
JIOMOB.

st momydyeHuss TEpPPUTOPUAIBHBIX JAHHBIX
mudepeHuaniy IeH Ha JKUIbe HCTIOIB3YOTCA
nBa Buna uHpopmaruu: 1. Mudopmanus o 1eHe
MIpeIIOKCHIS (OOBSBIICHUS, Pa3MEIICHHBIC areHTC-
TBamHu); 2. Hdopmanms o ueHe caeiku (rocyaapc-
TBEHHAs PETHCTPAIHS B CUCTEMAX ).

B xoze cOopa MaTepuana K Ucciae10BaTEIbCKON
paboTe OBLIH UCITONTH30BAHBI TaHHEIEC | eHepabHOTO
I1aHa ropoaa AKToOe, YIpaBlICHUS SKOHOMUKU H
OI0/DKETHOTOTIaHUPOBaHUATOpoa AKTO0e3a2015-
2021 ropl, a Takxke OBLIO MPOBEICHO HCCIICAOBAHHE
TOPOJICKOM Cpefbl «M3HYTPI C MOMOIIBIO aHAIH3a
TaKMX PEKJIAaMHBIX TUIOMIAN0K, Kak https://krisha.
kz. B xome paboTHl OBLIM TpOaHATH3UPOBAHBI
HAay4HBIC JIMTCpATYypHbIC HNCTOYHUKH, OLCHCHLI
pe3yNbTaThl TPagOCTPOUTENHHBIX HWCCIIEIOBaHUH,
TUIIOJIOTHS TOPOICKOM CPEe/Ibl U €€ aHaJIN3 Ha OCHOBE
KapTorpadMIecKuX METOJIOB.

l'enonuctuyeckass MoJelb LEHOOOpa3oBaHMUS
4acTo UCIONB3YETCS ISl ONPENeTIeHHS CTOMMOCTH
OKOJIOTUYCCKHX NN OKOCUCTEMHBIX YCIIYT, KOTOPLIC
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dakTopsl, onpexenstoniye TuddepeHIHamIo IeH Ha )KWibe B I. AKTo6e

HaNPSAMYIO BIUSIOT Ha PHIHOYHYIO LEHY KHJIbs. ITOT
METO/T OLIEHKH MOXET ITOTPEOOBATh CTATUCTHYECKOM
9KCHEPTH3HI U crienn(UKALIMKA MOZEIH [oCye dTama
cbopa mannbIx. [ enorncTHdeckoe ieHoo0pa3oBanme
orpenensieT BHYTPEHHHE M BHEIIHHE (akTOpbl U
XapaKTepPUCTUKH, BIHAIONIME HA IIEHY TPOIYKTa
Ha pbiHKe. [‘eoHMCTHYECKOEe LIeHOOOpa3oBaHHE
paclpoCTpaHEHO Ha pPBIHKE JKHIIbS, MOCKOIBKY
LIeHa HEIBM)KUMOCTH ONPENENAeTCs] YHUKAIbHBIMU
XapaKTepUCTUKaMH COOCTBEHHOCTH, a TaKXKe
palloHOM WJIHM OKpY’Karollel cpeqoi, B KOTOpOi oHa
PpacIoIoKeHa.

Ha ocnoBe perpocnekruBHOr0 Merona nudde-
PEHIIMPOBAHBI OCOOCHHOCTH pa3BUTHS TOpoia
AxTo0e.

Pe3yabTarhl u 00cy:x1eHue

Ha nauano 2021 roma 4uCiIeHHOCTh HACEIECHUS
B uepte ropoga Axkrobe (B Tom uncie 39 nmocenkos
kak Kapranel, Maramxkan, JKanakonsic, 41 pazbe3au
Ip.) cocrapisia 512,4 Teic. 4emoBek. | eHepabHBIM
IJIAHOM MPESYCMOTPEHO PaclIUpEeHUue TePPUTOPUU
ropoja 3a CYET 3eMeNb CEIbCKUX OKPYroB U
MIPUCOEIMHEHUE K TOpPOAY HACEICHHBIX ITyHKTOB:
c. K. Hokuna, c. Kesbunkap, c. IIpuropoanoe, c.
VYkpaunnka, c. Axxap. (IIporpamma PernonansHoro
pasButus ropoaa Axkrooe Ha 2021-2025 tr., 2021).
Yucnennocts B 2022 r. Beipocna o 556,1 Thic.
YEJIOBEK 3a CUET UX TPUCOCAMHCHIS.

[TnanrpoBOYHAs OpraHU3aIys CEMUTEOHBIX paiio-
HOB roposa AxTo6e. ApXUTEKTYpHO-TTIAHUPOBOYHOE
PpeIlICHHE CEeNMUTEOHBIX TEPPUTOPHI CBSI3aHO C 00IIeH
IJITAHUPOBOYHOM CTPYKTYPOH U XapaKTEpOM pa3BUTHUS
ropoia, MECTHBIMH  HIPUPOIHO-KIMMATHYECKUMU
YCIIOBUSIMH, TIOJIOKCHHEM W CBS3SIMH TOpOZia B
CHCTEME HACEJICHHBIX MECT U JIp. (DaKTOpaMH.

Crapast 9acTh TOpojia COCTOUT M3 HECKOJBKUX
CIUIAaHUPOBAHHBIX PalOHOB, PA3ACICHHBIX TOU-
mamu pek Enek, Cazmpl, Xunumxke, Tamzasl, a
TaKXKe >KENE3HOJOPOKHON MarucTpaiblo O3UHKU
— Kangaram. B crapeix paifonax ropoga AxToGe
JKHUIIbIE J0Ma OBLTH MIOCTPOCHBI B OCHOBHOM B 1935-
1990 ronax. Ilomammsromee ux OONBIIMHCTBO 3TO
YacTHBIC JOMA, KOTTEKH.

B Hacrosmee Bpemst B roposae hopMupyercs u
pa3BUBAETCSl HECKOJIBKO MOCETICHUI.

I-xunoit paiioH, camasi ctapasl 4acTh ropoja,
cocrosmass u3 «Craporo ropoga»: Kypwmsim,
Tarapckas cmobogxka u OtopBaHOBKa. B 3THX
paifoHaX MHOTO BETXOT'O XHWJIbs, U IOMa HE OYCHb
[ICHATCS Ha PBIHKE KBS M3-32 WX TUIOTHOW TLIA-
HUPOBKH.
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HcToprueckn crnokuBIIasicss CTpyKTypa TOpo-
cKoro JaHgmadTa CTaporo ropojaa ¢ YIHIAMH,
OyJbBapaMu Ha BBIPAKEHHOM pejbede MECTHOCTH
oforamaroT apXUTEKTYPHBI OONHMK 3TOH YacTH
ropojia ¥ NpUAlT eMy MHIWBUIYalbHbIN, HEMOB-
TOpuMBIHA Xapaktep. OHa MMeeT B OCHOBHOM IIpsi-
MOYTOJIbHYIO IUIAHUPOBOUYHYIO CTPYKTYpy, Hapy-
[IaeéMyl0 B BOCTOYHOH YacTW, T/I€ YJIHIBI, TOB-
TOPSIIOT peNibe) MECTHOCTH.

I'maBHBIMU yIHIIaMHU pailOHA SBISIOTCS YIUIIBI
T. AxranoBa, Llepnusza, Xankoxka OaTbipa B
MepHInOoHaIbHOM Hanpasiennu u 11I. Yanmxanosa
—M. JlomoHocoBa, bl. AnteiHcapuna, H. Hexpacosa
B MIMPOTHOM. B pesynbraTe peKOHCTPYKIHH TIPO-
ouskoii yi. JK. KepeeBa B kauecTBe MELIEXOJHOTO
OynbBapa B IMaroHAILHOM HaIlpaBJIEHUH OT BOK3aJ1a
1o yn. bl. AnteiHcapuna HapyiieHa onqHooOpa3Has
MPSIMOYTOJIbHAS CTPYKTYpa.

B aTOli WacTM roposa MHOTO3TaXkKHBIE JOMa
CTpOWJINCEH B pa3Hoe Bpems. [lomapmnstomiee 601b-
IIMHCTBO TNPEACTABISIIOT o000l HeOOoNmbIINe MATH-
STaXHBIE KHUIJIbIE IOMa, IOCTPOEHHBIE M3 TaHeleH,
OmokoB, kuprnu4a B 1956-1973 ronax. B 1948-1965
rojjax TUIAHUPOBAJIOCh MOCTPOUTH MHOTOATAKHOE
3/JaHHE B CTApOM TrOpoJie, HEAAJIEKO OT BOK3aJla H
HentpansHoro peiHka. [lo resepanbHOMY IUIaHY
pasBuTHsl Tropoja AKTOOE OCHOBHBIMH MECTaMu
CTPOMUTENHCTBA KIS CTAIM KBAPTAJIbl Il AWTEKe
ou, I1I. YanuxanoBa u ap. EnuHOE CTPOUTETHCTBO
MTOJTHOCTBIO YTPATHIIO JIMYHBIA OOJUK Topona Ax-
T00€, M3MEHWJIO €r0 PETMOHAIBHYIO CHEUU(UKY.
OcHOBHasg WzAes 3aKioyanach B TOM, YTOOBI Tie-
pecennTh 3TUX MIOJeH n3 6apakoB, KazapM H KOM-
MYHAJIBHBIX CITY’KO B OT/IeTIbHBIE KBapTHUPbI. OOIImii
BHJI IOMOB, MOCTPOEHHBIX B 1956-1973 ronmax, He
HWHTEpPECyeT COBPEMEHHBIX JIO/Ied, OCOOCHHO MO-
JI0JI0€ TIOKOJIEHHE, NMOCKOJBKY OH IPENOCTaBISAET
OYeHb Y3KHE€ BO3MOXXHOCTH MJI JEMOHCTpAINH
JM3afHEPCKOTO MacTepcTBa M peanu3aludl YHH-
KaJIbHBIX I JUTA CO3JJaHMsI OPUTHHAIIBHOTO, TIPEC-
TUKHOTO M COBPEMEHHOTO POCKOIIHOIO KHIIBS.
Takum 00pa3oM, KBapTHPHI B «XPYIIEBCKHUX» J10-
Max € KaKIbIM TOAOM TEPSIOT CBOIO IIEHHOCTh H
CTaHOBATCS HE 0COOEHHO BOCTPEOOBAHHBIMY CPEIH
norpeduTenei.

Hcropruecku ClI0KUBIIUICS CTapblil TOPrOBBII
LEHTp ropoja — OJHO W3 CaMbIX OKHBIEHHBIX
MecT OT LIeHTpanbHOro phIHKA 10 TUIOLIAIH JKETIE3-
HOJIOPO’KHOT0 Bok3ana no ynune L. Yamuxanosa.
OpnHako yJUIBl HE BBIAEPKUBAIOT TPAHCIIOPTHOW
Harpy3ku. B cBsI3M ¢ 3TUM TJaBHBIE YJIHUIIBI
M. Jlomonocosa, III. VYamuxanora, Illepnussza
n T. AxrtaHoBa mepeBeficHBI B OJHOCTOPOHHEE
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nBwkeHne. OTCYTCTBHE BO3MOXHOCTH IU(depeH-
WAl TPAHCIIOPTHBIX W TEIMIEXOIHBIX ITOTOKOB
B YCJIOBUSX YIJIOTHEHHOTO KaNHUTAJIBHOTO CTPOH-
TEIHCTBA CO3/aeT HEYAOOHYIO CUTYAITHIO.

KypMmsblll — B OCHOBHOM COCTOUT M3 YacCTHBIX
moMoB. OTaeneH OT CTaporo ropoja yiaulen
H. HekpacoBa. Ero cesepHas u ceBepo-3amaj-
Hasl 4acTh BJIOJIb KOJIBIIEBOW JOPOTH 3aHATA KOM-
MYHaJIbHO-CKJIaJICKUMU TEPPUTOPUSIMH M TIPOU3-
BOJICTBEHHBIMU TIpeAnpusITHaAMA. bompmas dacte
paiioHa OTHOCHUTCA K TYNIHKOBBIM, BECHOM 3aTOIJISA-
eMBIM, 3a00JI0YeHHBIM TeppUTOpUAM. JKHibIe yiIu-
Ibl, PacloJIOKEHHbIE BAATU OT IJIaBHBIX YJIMII, HE
ac¢hanbTHPOBAaHBL, YPOBEHb KYJIbTYpPHO-OBITOBOTO
o0ciry>kuBaHMsT HU3KUH. KypMBIII TpaHUYUT € PBIH-
koM «Mera [IbITbICY, pacmonoXeHHBIM Ha 3a11aJJHOMI
OKpauHe paiioHa. TpaHCOpTHOE OOCITy>KUBaHUE
B OCHOBHOM OCYIIECTBJISIETCS IO TYNHKOBBIM,
KoJbLEeBBIM goporam (yn. HekpacoBa, yin. Acay
bapaka u KombreBas wmarumcrpans). Taxke Ha
OKpaWHE HaxXOJUTCAd KPYMHEHIINH TpaHCIOPTHBINA
y3e1 B paiioHe aBTOBOK3aJa. 3JE€Ch HAYWHACTCS
U Tepecekaercss Oomplias 4acTb TOPOJCKHX Map-
HIPYTOB OOIIECTBEHHOTO TPAHCIIOPTA.

[epudepuiiapie yacTH KUIbIX paiioHoB «OTOP-
BaHOBKa», «Marpllkay OTIMYAIOTCS Mayorada-
PUTHBIMH JKWIBIMH ITOCTPOWKAMH, KOTOpPBHIE B
OCHOBHOM HE 0J1aroyCTpOeHHI 10 KeJIe3HOJOPOIKHON
Mmaructpanu. [loma He 00CITy>KUBAIOTCS WIIM UMEIOT
HU3KHI ypOoBeHb 00cmyxuBaHus. HemocpencrtseHHo
K HUM TIpUMBIKAaeT KPYIHBINA TayHbIl MaccuB, 3a-
IUIIEHHBIM HACBIITHOW IJIOTUHOM IOJ KOJIBIIEBOH
Jloporoit ot BeceHHero naBojaka peku Emek. Ceii-
yac B OTHUX JAYHBIX MAacCHBax IPOXHUBAIOT Mall-
000€eCIICUCHHBIE CEMbH, MEPECENMBIINECS U3 Cell.
Ilensl Ha XWIbE B 3TOM paliOHE ropojia OYEHb
HU3KHE.

JKunoit paiion — 2 3aHMMaeT ceBepo-3alaIHyro
gacTb ropoga. C ceBepo-BOCTOKA TPAHUUMUT C JKe-
JIE3HOJIOPO’KHON MarvucTpaibio, C ceBepa — C TPOMU3-
BOJICTBEHHOM 30HOH, C [Ora — ¢ HpPOCHEKTaMU
Cankubaii 6atpipa, A. MonmaryiaoBoil. IT0 caMblid
OonbIION paiioH MO MUIOLIaAW W HaceleHuo. B ero
COCTaB BXOJSAT MCTOPUYECKH CIIOKUBIIHECS PaiOHBI
«Kunropogok», «lllanxait», 8, 5 — MuxpopaioHsI
M LEHTP Tropoja, TEPPUTOPUN OOIIECTBEHHBIX MECT.
N3-3a KpynmHBIX TPAHCIOPTHBIX MarucTpaied 3Ko-
JIOTUYECKasd CHUTyalllsi B paiioHe He YIIOBJIETBOPH-
TeJIbHAs1, HO LIEHBI Ha JKWJIbe OTHOCUTENTBHO BBICOKHE.
[Toromy uTO OOMBIIOE KOMMUYECTBO OOIIECTBEHHBIX
MECT B LIEHTPE, TPAHCIOPTHAS AOCTYIMHOCTb U T.1.
MPOLIECCHl  HE CHIMKAIOT BO3MOXKHOCTH  JKHIJIBIIOB
BBIOMpATh KBAPTHUPBI U3 3TOH Cpelpl.

['maBHBIMM ~ TPaHCHOPTHBIMH ~ MarucTpaIsIMH
paiioHa SBISIOTCS TpocreKThl AOymxamp XaHa,
A. Monaarynoso#, yi. bp. Ky6anoBsIx, mpocmekTs
Cankubait Oatsipa, Mmupa, Ilobensr u ym. Ecer
Oateipa. OCHOBHBIE TPAHCIIOPTHBIE CBS3H MEXKAY
CTapblM W HOBBIM TOpPOJIOM OCYIIECTBISIOTCS TIO
npocrektaM AOynxaup xaHa, A. MongaryjaoBoi,
ynmuuaMm M. MawmeroBoii, M. JlomoHOCOBA.

Crapeiimass yacTh paiioHa B LEHTpe Topoja
— «Xwropomok», OAWMH W3 TEPBBIX NPUMEPOB
KOMIUIEKCHOTO ~ TPaJloOCTPOUTEIBHOTO  PELIEHHS
JKUJIOTO paiioHa, MPeIoCTaBISIONIeT0 KyJIbTYPHO-
obiToBBIe yeinyru B Kazaxcrane. OOmiecTBeHHBIN
meHTp <«OKunropomox» pa3BUT B COYETaHHU C
cHUCTeMOH TmJjomazed u OynbBapoB, OTKPBHITHIX
03eJIEHEHHBIX MPOCTPaHCTB. CTPOUTENBCTBO ABYX-U
TPEX3TAKHBIX JKHIIBIX JIOMOB C 0JaroycTpOSHHBIMU
JIBOpAMH 1 OOIIECTBEHHBIMH IIEHTPAMH MOCTPOEHO
€AMHBIM CTUJIEBBIM IOJIXOAOM, XapaKTepHBIM IS
apxurektypsl 1940-x u 1950-x romoB. JIBOpIIBI
KYJBTYpBl 00pa3yloT OCHOBHBIE IJIOMIAAKH W 30HBI
JUTS TIPUBIICYECHHS HACEJeHHs] W OOIIEeCTBEHHOTO
TpaHCIOpTAa.

OCOOEHHOCTH TOMOB B 3TOM paioHe — MPHITNY-
HOE pachpefiefieHie KOMHaT, BeIcoTa 10 3-3,5 M,
Xoporasi 3ByKOU30JISIIHS, HeOOIbIIOEe KOJIMIECTBO
COCEJIEN, BCe 3HAIOT APYT-Ipyra, THXO0, MPOCTOPHO
Y HE MHOTOJTIOJTHO.

['maBHBIA HEOOCTATOK palioHa — BBHICOKUN ypo-
BEHb 3arps3HEHHS BO3AyXa H3-3a OIW30CTH K
MIPOM3BOACTBEHHOM 30HE. DKOJIOTHs BO3IyIIHOTO
OacceiiHa BO MHOTOM OIpeaemnseTcs (QHU3IUKO-
reorpaguyecKMH yCIOBUSIMH, HanOOJIee BaKHBIMU
13 KOTOPBIX SIBIAIOTCS MHUKPOKJIMMATHYECKHE OCO-
oenHoctn. Cpenu KIMMaTHYECKUX (aKTOpOB Ha
YCIIOBUSI HAKOIJICHHS 3arps3HSIONINX BEIIECTB
CYILIECTBEHHO BIMSIOT CKOPOCTh M HalpaBJICHHE
BETpa, YCIOBHS YBIaXKHEHHUS (MHTEHCHBHOCTh H
4acToTa OCaIKOB, TEMIIEpaTypHas CTpaTU(HUKAINs
MMOBEPXHOCTHOTO cJost atMmocgepsl). CTeneHp u
BO3MOXXKHOCTH  paclpOCTpPaHEHHUs  3arps3HEHH
3aBHCST UMEHHO OT 3THX (akTopoB. [loaTomy 1eHsI
Ha foMa «Kuinropoaka» cUMTaOTCA OTHOCUTEIBHO
HU3KUMH.

[[Tanxail pacmoioXeH B IOro-3amagHOl 4YacTH
npocniekta Canknbaii Gatpipa W ynumsl bparbeB
’KyOGaHOBBIX, a TaKKe Ha CEBEPHOI CTOPOHE YJIHIIBI
H. YepHbI1IEBCKOTO B CaHUTAPHO-3ALIUTHON 30HE.
[Tockonpky 3TOT pailloH HaXOAWUTCS HENAIEKO OT
TOPOJICKOM CBaJKM OBITOBBIX OTXOJOB, MPOMBIII-
JICHHOW 30HBI, a TaKKe SBJIETCS OBIBIICH TeppH-
TOpHEl ropoja, T/Ie COBEPIAETCS] MHOTO MPECTYI-
JICHWH, IIEHBI Ha KWJIbE CaMble HU3KHE.
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I'maBHas ynuma 2 — ro >KWJIOro paioHa U To-
poma B menoMm — mpocnekT AOymxamp xana. Ha
HEM COCPEIOTOYEHO MOJABISIONIEE OONBIIMHCTBO
LIEHHBIX COOPY KeHHUH, KaK CTaJInoH, /[Boper] ciopTa
«Konsbicy», JIBopel IKOIBHUKOB ropo/ia, FOCTHHHIIA
«AKTO0OE», 31aHne 00IaCTHOTO aKuMarta U Jp. JTo
camasi OJaroycTpoeHHasi 4yacTb ropoja. bombas
JacTh JXWIbs OblIa moctpoeHa B 1980-1990 ronax.
Ho Bcrpeuarorcs u noma, moctpoeHHsle B 1960-x
rogax. [ToaTtomy 1ieHBI HAa KBapTHPBI OTHOCHUTEIHHO
JOPOTHE.

3-if KWIOM palOH 3aHMMAaeT IEHTPaJbHOe
MECTO MO OTHOIIEHHIO K CIOXHUBIIMMCS paioHaM
ropojia ¥ OrpaHUYEH C CeBepO-3armaa MpOCHeKTOM
A. MonparynoBol, ¢ ceBepa KeJle3HOW Ioporoi,
¢ rora npocrnektoM Canknbaii 6aTbIpa, ¢ BOCTOKa
noiimolt peku Casznbl. OH BKIIOYaeT B ceOs 6-if,
7-i, 8-t MuUKpopaioHwl, paiioH Ca3ga W YacTh
5-ro MukpopaioHa. ['maBHas ynuma —TIpoCHeKT
AGynxaup xana u ynuna 101-i crpenkoBoil 1u-
BH3MHU. BOJBIIMHCTBO JOMOB B 3THX pailoHax ObLIH
rmocTpoeHsl B 1980-x romax, ¥ TOJBKO J0Ma 5-TO
MHUKpopaiioHa O0buth ocTpoensl B 1960-x rogax. B
CBSI3U C OTHUM, JIOMa, TTOCTpoeHHBIC B 1960-X romax,
JEMOHCTPUPYIOT OTHOCHUTEIBHO HHU3KHE IIEHBI Ha
PBIHKE H3-32 UX OOIIETO COCTOSHUSI.

4-i1 xunoN palioH OXBaThIBaeT paiioHel Moc-
KBa, ABHaropoJioK, pacloJIO)KEHHbIE K CEBepy
OT CTaporo ropoja M Jekallhe Ha CeBepe BJOJIb
B3JIETHO-TIOCAJIOYHON TMOJIOCHI a’3poropra ¢ pas-
BOPOTOM KEJIE3HOM JIOpOTH, Ha IOro-3amaje.
OTO  KOMITIEKCHBIH  MPOMBIIUIEHHO-PAcCe -
TeNbHBIM palioH. B roro-zamagHoll 9acTu TeppH-
TOPUU PACCENEHUs] TEPeceKaloTcs ¢ MPOMBIII-
JICHHBIMH CIIENMATIbHBIMI TEPPUTOPUSAMH U IpY-
FUMU KOMMYHAJIBHBIMU 30HaMH. Jloma paiioHa
BBIIETISIIOTCSL CBOEM HEPOBHOM 3acTpoiikoil. MHo-
rO3TakHOE CTpPOUTEeNbeTBO 11-ro m 12-ro mMmkpo-
palloHOB KOHTPAacTHUPYET C TOMOCTPOEHUEM paioHa
MockBa. [Insi MUKpOpailOHOB XapaKTepeH OTHO-
CUTENIFHO BBICOKMH YpOBEHb KaueCTBa KyJIbTYpPHO-
OBITOBOTO OOCTY>KMBaHUS. A TIOJIHOE OTCYTCTBHE
3THX yCIIOBUM B YAaCTHBIX JOMax B pailoHe MOCKBEI
WJIF HU3KUH €T0 yPOBEHb, HENIPaBUIIbHAS TIOCTAHOBKA
paboT, CBA3aHHBIX C MH)KEHEPHBIM 00ECIICUCHUEM U
IIOATOTOBKOM TEPPUTOPUHU, TPUBEIH K OUEHb HUZKOH
HeHe 10MOB. MoOCKBa — caMblii 3a0pOLIeHHBIN
paiion ropoja. HecMoTpsi Ha TO, 4TO MaTepHUabl,
13 KOTOPBIX MOCTPOEHBI HEKOTOpBIE J0Ma B 3TOM
paiioHe, KauyecTBeHHbIE M JAOPOTHE, H3-3a IIOXOTO
CaHUTApPHO-3KOJIOTHYECKOTO COCTOSHUSA  paloHa
YKUTEITH He MOTYT MPOJIaTh CBOE YKHIIBE IO Pa3yMHOM
LICHE.
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Hogrle paitonsl Mano3TaXHOU HHANBULY ATTbHOM
KHUIION 3acTpoiku C(HOPMHUPOBAIHNCH Ha CEBEPO-
3amajzie W BOCTOYHOW dYactd Tpaccel KoOmpa-
VYpan B Mexaypeubsix pexk Enexk u Kapramns
(3apeunstii 1, 2).

Y4uTeIBas HEBBHICOKHE TEMITBI Pa3BUTHS C MO-
MEHTa pa3pabOTKH TOCJIEAHEr0 TIeHEepalbHOTO
IUTaHa ¥ TIPOEKTa Pa3MEIIEHHUs >KUIIHIIHO-TPaXK-
JTAHCKOTO CTPOMTENBbCTBA, 3TH IUIOMAAKH U Ha
CEeroHs OCTAJINCh OCHOBHBIMH ISl IEPCIIEKTUBHOTO
pacceneHusl, UMesl XOpOILUE TPAHCIIOPTHBIE CBSI3U C
IIEHTPOM TOpOJia ¥ MECTaMH MIPHIIOKEHUS TPY/Ia.

I'opoackas cpena ropoga AkToOe pasjerieHa Ha
6 OCHOBHBIX THIIOB (pUCYHKH 1, 2):

1) l'opoackas cpena crapoii yactu ropoaa. Ero
CKEJIeT COCTAaBIISIOT JIOBOCHHBIE pa3paborku. B
CTapoil 4YacTu ropojia CJI0KHO HalTHU OJHOPOJHBIE
noma. B paiionax, u3naBHa HaszBaHHbIMH «Kyp-
MbII», «OTOpBaHOBKa», «TaTapckas croboakay,
4acTO BCTPEYArOTCA CTapble YacTHble AoMa. Kak
MBI PaccMOTpENH BHILIE, pailoH, OyAydd cTapbIM
MOCETICHNEM, HMEET Y3KHe VYIHWIBI W HE COOT-
BETCTBYET HEKOTOPBIM T'OPOJACKMM HOpMaM. [loma
OYeHb CTapble M OOHOBIISUINCH OHU B Pa3HBIE TOJBI.
[ToaTOMY MOXHO YBHUIIETh YacTHBIE AoMa Kak 1940-
x Tak 1 2000-x To/10B.

2) «CranmuHcKHe» Io0Ma, TOCTPOEHHBIE MOCie
1946 rona, pacnosioXeHBI B OCHOBHOM B pailOHE
«Kunropoaka» u LleHTpanbHOro peIHKA B CTaApOM
ropojie. DT )KHUJIIbIe TOMa, TOCTPOSHHBIE BOCHOBHOM
JUIsT METAJUIyproB M COTPYAHHUKOB, HaxXOJATCS
HEeJaJIeKO OT 3aBOJOB, TO €CTh MPOU3BOJICTBEHHON
30HBI ropoja. JlomMa Takoro THMAa MOXHO YBUAETbH
BO MHOTHX ropojax OsiBiiero Coserckoro Corosa.
Jns xutenedl XOpoIIo pacrloiOXKeHBl J0Ma |
YIIHLIBL, a TAK)KE TPEyCMOTPEHBI 30HBI OT/BIXA.

3) 1950-1960-¢ roap! B T. AKTOOE MATHITAXKHBIC
3MaHus OBLIN MTOCTPOCHBI B OONBIINX MacmiTadax.
I'opoackas Tepputopus 3paech pasfencHa Ha
MTOCTOSTHHBIE OJMHAKOBBIE KBapaThl, 00pa3yomme
3aKpbIThIE ABOPEL. B 50-€ rosel octpo crosut Bonpoc
xunumHoro crpoutensctBa B CCCP. B 1957
rogy Obuto mpusATo nocraHosnenue KIICC «O
pa3BUTHHU KUHITHOTO cTpouTenascTBa B CCCPy,
TJIaBHBIM CJIEJICTBHEM KOTOPOTO CTajo0 Ba)kKHEHIIee
SIBIIGHUE COBETCKOW JKM3HH — «XpylieBka». B
CpeHEM Ha YeJIoBeKa MPUXOANUIOCH 7 KB. M. KUJIbA
¥ OHM YacTO HE OBUIM 0JaroyCTPOEHHI, TO3TOMY B
KpPaTKOCPOYHOH MEpPCHEKTHBE HE0O0XOIUMO OBLIO
MOCTPOUTH MHOTO HEIOPOTOTO THIIOBOTO JKUJIBS.
I'occtpoit CCCP yTBepausn NpoOeKThl MaHENIbHBIX
JIOMOB C HH3KHMH TIOTOJKAaMH W HEOONBITUMHI
komHaTamHu. Beero B ropoge Akto0e 0koJ10 2 ThICSY
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MHOTOKBAapTUPHBIX IOMOB. 3a mocieAHue 9 et
3 HUX MozaepHm3upoBano 109 . Oxomo 20 Takux
JIOMOB COCpefOoTOUEHBl B paioHe «CIyTHHK».
«XpymeBKn» PacrojoKeHbl B OCHOBHOM BJIOJIb
npocriektoB AOynxaup xaHa u Ecer Oatbipa, B
cTapod YacTh TOpoja, B MHUKpopaioHax 5 u 8.
OcHoBHOW TpoOneMolt Oyaymiedl cyabpOBl TakuX
3IaHUH ABISETCS 1ENecO00Pa3sHOCTh UX CHOCA WITH
oOHOBJeHUS. Cephe3HOCTh KHUIUIIHONH MPOOIEMBI
B Kazaxcrane, orcyTrcTBHEe XKWIMIIHOTO (OHIA
IUIsL TiepecenieHus ceMeil u3 matudtaxkek 1950-60
TOJI0B MOCTPOMKH MOKAa3alH, YTO y HAC HET IPyroun
aIbTEePHATHBBI, KPOME KaK SKOHOMHHU U OOHOBJICHUS
JKUITUIMHOTO ()OH/A, CO3JaHHOTO B MOCJCTHHE
necatwieTds. 11o3ToMy HEKOTOpBIM jJoMaM ObLT
CIeNaH Cephe3HBI PEMOHT, a HEKOTOpBIE BCE ellle
JKAYT CBOEH oduepen.

1. Hexkpacosa)

oMa CTapoi JYacTu ropoja (

Jloma, mocrpoeHHBIE B 1950-1960-¢ (noma

KOTOPBIH TPEOYIOT peMOHTA)

TOJABI

4)B1970-1980-eroapI cTpOMIUCH «OPEKHEBKI.
B camoMm Hauane, Kak U B «XpYILIEBKE», «OpEKHEBKIY
ObuUIM  5-3T@XHBIMH, HO TIOCTEHNEHHO  CTalld
nmosBIATEC 9, 10-3Taxkasie mpoMa. «bpexHeBKm»
CTPOWJIMCH B OCHOBHOM M3 TaHEJNCH, BapuaHTHl U3
Kuprda 1 OJ0Ka BCTpewaroTcs peako. OcHOBHAsS
4acTh 3THX JOMOB IIOCTPOEHA U3 KeJIe300€TOHHBIX
naneneu. «bpexxHeBKM» pacmoioXeHbl B OCHOBHOM
B 11- om Mmkp, 8-om mKkp, ya. bp. XKybGanosix,
T. PeicKkyniOBa 1 B CTapoOi 4acTH ropoja.

5) B 1990-x romax coBpeMeHHBIE MHOTOKBap-
THPHBIC JOMa CTPOWJINCH B OCHOBHOM B 11-12-x
MHUKpopaiioHax. B 3ToT mepuox Obuin co3gaHbl U
MOJTyYMJIH IITUPOKOE PACHpOCTpaHEHHE B TOpOJaxX
Kazaxcrana  THIOBBIE  TPOEKTHI,  Mperorpe-
JIENIATOIIME KaueCTBEHHO HOBBIH MTOIX0] K THIIOBOMY
npoektupoBanuto. Pacnag CCCP npuBen k peskomy
CTafy XWJIHIITHOTO CTPOUTENbCcTBa B 1990-¢ romb.

Kunere moma, mocrpoeHHnsie B 1980-b1e 10 1b1

Pucynok 1 — XXunbre 1oma, mocTpoeHHBIE B pa3HbIE IEPUOAEI I'. AKTOOE
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1 1950-1960 rr

1990-2000 .

[ sotwmae

Pucynok 2 — Kaprocxema >KUibIX TOMOB, IOCTPOEHHBIE B pa3HbIC IEPUOBI I. AKTOOE
(CocraBneHo aBTOpaMy Ha OCHOBE JIaHHBIX T€HEPANBHOTO IIaHa ropoja AKTo0e)

6) B 2000-x romax B ropome Akto0e B CBS3H C
pOCTOM TOPOJICKOTO HAaceNeHHs Hadadl CTPOUTh
JWJIbIE I0Ma HOBOT'O THIIA B 3aIla{HOI 4acTu ropoja,
B 11-Mm u 12-m Mukpopaiionax u ap. Jloma cTporuch
CTPOUTEJIHBIMH KOMIAHUSIMU «AJbranp», «Hek-
Tap», «Cayner-Ctpoit», «AxrodeCtpoit». UtoObl
YIOBIETBOPUTh HOTPEOHOCTU IKHUTENCH, CTPOU-
TCJIIbHBIC KOMIIaHUU pa6OTaJ'II/I HaJd HECKOJbKHMU
[IPEATIOKEHUAMH, HAallpUMeEp, NP NIPOSKTUPOBAHUN
KOMHAaTHhI YUHUTBIBAJIUCh OT3bIBbI HOKyrIaTeJICI‘/'I
KBapTHUp, a TAKKE PAcCMaTPUBAINCH MAPKOBKH VIS
aBTOMOOMJICH, MeCTa OTAbIXa, ACTCKHE IUIOMIAJIKY,
OTHENbHAs KoTelbHass U oxpaHa. B 2005 romy
MOCTPOEHO B 3 paza Oonbiiie Kibst, 4eM B 2004 roxy.
B 2005 roay ObL1 IpeacTaBieH mpoeKT 25-3TaKHOTO
MHOTO3TaKHOTO KOMIUIEKCa «AKTOOe AsKapb»,
KOTOPBIN OBLT BBeJIeH B dKcIuTyaTanuio B 2010 roxy.
o mpoekTy 3aBepiatoTcsi pabOTHI [0 PACIIMPEHUIO
I11-ro u 12-ro MuUKpopalOHOB, CTPOMUTCS HOBas
Ha0OepexHas U P KHUJIBIX KOMILJIEKCOB.

B Onwxkaiimue TOABI TUTAHHUPYETCS CTPOH-
TEIbCTBO PAa3BA3KM M HECKOJBKHX TOJ3EMHBIX
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W HaI3eMHBIX TIeMEXOAHBIX NepexofoB. Taxxke
MOBCEMECTHO BEIyTCs PadOTHI IO OJIar0yCTpONUCTBY
B cTposiiieMcsi MUKpopaiione «bomamak», B ABua-
ropoake u Mkp. Ecer Oatbipa (ObiBII. Hyp-cuth).
OCHOBHBIMH THIIAMH JKHJIbs B paiioHax «lllamxaii»,
«KypmbIimm» u «MockBay SIBISIOTCSI YaCTHBIE JOMa
u korremxku. JJo 2006 rona 3emMeNbHbIE yYaCTKU B
4yepTe ropoja He YUUTHIBAIUCH B TEHIUIaHE TOpo/a.
N3-3a 3TOT0 HEKOTOpPHIE YaCTHBIE IOMA U KOTTEHKH
OBUIH TOCTPOEHBI BMECTO OYAYIIMX IIKOI U JOPOT.

JlanbHeillliee CTPOUTEIHLCTBO TOpoAa BEAETCSA
no KoOaunckomy Hampaenenuto «batbic-2» u 1o
MKp. Ecer OaThp ceBepo-BOCTOUHEE HANPaBICHUS
Opck — Xpowmray (OpiBIIHIA parion «Hyp AkxToOe»
(«AxTobe-Cutn»). Mukpopaiion Ecer Oatpipa
paccuntan Ha mpoxkuBanue 200-300 TICAY YETOBEK,
MOYTH MOJIOBMHA HEIHENTHero AkTo0e. B 2004 roxy
OBICTPO BBIPOCIIH LIEHBI HAa JKWJIbE H3-32 OCTPOTO
neUInTa MPeII0KCHHUS.

XapaKkTepHO 4epTOil COBPEMEHHBIX T'OPOJOB
SBIIIETCSl yYBENMYCHWE WX TEPPUTOPUU HAPSIIy C
(opMHpOBaHHEM BHYTPUIOPOACKHX IIEHOBBIX 30H
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Ha pBIHKE XWibd. [lo3TOMYy W3MEHEHUs, TPOUC-
XOJISIINE Ha PHIHKE KUIIbS, HEBO3MOXXHO ITPOaHa-
JTU3UPOBaTh 0€3 yuera ero TeppUTOPHAIILHOM CBS3H
C OIpeJeJieHHbIMU pailoHaMu ropoja. B ropoje
Akto0e Takke (opMUpyeTCs 3aKOHOMEPHOCTH
mubdepeHIManiy  KayecTBa Cpeabl  OOWUTaHHS
M0 TEPPUTOPHHU. DTO YACTO JAENACTCS Ha OCHOBE
B3MJISIZIOB U MHEHUH xuteneil. [IpecTikHyo 4acTh
ropoja 3aHuMaroT pailonsl «baTteic» u «baTbic-2»,
MOCTPOEHHBIE 0 €IWHOMY TIOCIETHEMY IMPOEKTY.
Kpome Toro, x JgoporuMm JomMaM OTHOCSTCS
HOBBIE JoMa B 12-oM MmKpopaiione. bam3ocTh
paiionoB «batbic» u «batbic-2» K LEHTpY ropoaa
MOCTY>KUJIa OCHOBOHM ISl MOIJEPXKAHHUS BBICOKHX
LICH Ha JoMa.

Bosnpiias 4acTh XKUIOM 30HBI ¢ CAMBIM BBICOKUM
YpOBHEM IIeH HaxoauTcs B paiione barteic, batbic-2
(ma 1 xB.M 360 000 — 450 000 Tr. camasi BBEICOKas
neHa). Bropas neHosas 3ona (Ha 1 xB.M 270 000 —
300 000 Tr.). OcTaNbHBIE PaiOHBI, PACTIOIOKCHHBIC

OmpKe K LeHTpy Ho mpocnektaM A. MosgarynoBoi
u AOynxaupxasa (Ha 1 kB.M He Oonee 250 000 — 270
000 Tr.). TpeThs IeHOBAsI 30HA C YPOBHEM IICH BBIIIIC
cpemnero ropojckoro (Ha 1 kB.M He 6oiee 200 000
TI.) COCTaBIISIIOT PalOHbI CTapoil yactu ropoja. Emie
oJtHa OOJIBIIIast TPYTIA 3TON IICHOBOM 30HBI — PAWOHEI
C TIPUTOpPOHBIM YPOBHEM IieH (Ha 1 kB.M He Ooree
250 000 Tr.). Perrion Hmke cpemHeit ropoacKoil eHbI
3aHMMaeT HEKOTOpBIE CTapbhle YacTH Topoja Kak
«Kypmbim (Ha 1 kB.M He 6otee 200 000 1r.). ['pymima
palioOHOB C caMbIM HU3KHUM YPOBHEM LICH OXBATHIBACT
TOJBKO TpH paiiona ropoxaa (110 000 tr. He 6oee). 310
caMble SKCTpeMalbHble W HENpHBIIEKAaTeNbHBIE, KaK
MIPaBUJIO, OYEHBb HEOJIArOMPUSATHBIE C SKOJIOTHUECKOM
TOUKH 3peHus Tepputopuu: Mocksa, Illanxai,
MpOMBIIILIEHHAs 30Ha 110 yi1. H. UepHeIeBckoro.
HuddepeHunanys CTOMMOCTH KBaJIPaTHBIX MET-
POB TI0 paiioHaM ropoja AKToOe TpejcTaBicHa Ha
pHUCYHKE 3 B BUJIE KAPTOCXEMBI. A Takke 3 pUCYHKE
MOYKHO YBHIETh YPOBEHB 3arpsI3HEHHOCTH TOpPO/Ia.
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dakTopsl, onpexenstoniye TuddepeHIHamIo IeH Ha )KWibe B I. AKTo6e

K xonmy 2004 r. mageHue LieH Ha phIHKE KUJIbS
B AKT00€ IIpeKpaTHIOCh U Ha4YaJICs MX HOBBIM POCT.
B 2007 r. onn mponoixuiu cBoi poct, B 2016 1.
OHHM TIPOAEMOHCTPHUPOBAIHA POCT B Hadale roja
Y CTaOMIIM3aIUI0 B €ro BTOPOH monosuHe, ¢ 2020
I. IEHbBl Ha PBIHKE JXUIbS BHOBBH MPOIOIIKUIH
CBOH pocT, mpaBia, ¢ HeOompmUM TemroM. Poct
LIeH Ha phIHKE Xuibg B mepuon ¢ 2004 — 2010 r.r.
00yCIJIOBIICH, MPEKAE BCEro, OOMIMM BBIXOAOM M3
KpU3Wca SKOHOMHKH WM aKTHBH3allMed crpoca Ha

TeHre, 1 KB.M

skunbe. OJHOW W3 MPUYMH pOCTa LEH SABIAETCS
COBEPIICHCTBOBAHNE HIIOTEYHOTO KPEAUTOBAHMS.
Poct nen Ha xuibe B ropoae AkroOe Hadaucs B
2021 romy. B 2022 rogy monuTHYecKas CUTyamus
B MHpE OKa3aja OOJIbIIOE BIMSHHE Ha CTOMMOCTH
CTPOUTENHHBIX MaTepraoB. /[uHamMuKa Ha pUCYHKE
4 mOKa3bIBACT, YTO IIEHBI Ha JKUJIbE OTHOCUTEIBHO
crabunpabl B 2016-2020 rr. Kpome TOro, MOXHO
3aMETUTh, YTO IIEHa HOBOCTPOEK MAOPOXKE, YEM
CTaphbIX.
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Pucynok 4 — /lunamuka cTOUMOCTH Kmitbs . AktoOe (2000-2022 rT.)
K ¢axropam, onpenensromum nudde-  IKOIOTHUYECKHUE (baxkTopHI, TEXHOTEHHBIE
peHIHAUIO [EH Ha JXXWIbe, MOXHO OTHECTH  (PaKTOPHI. Hx BIIUSTHHE Ha ropon

HECKOJIbKO (aKTOPOB: MPUPOAHBIE (QAKTOPHI,

npeacTaBieHo B Tabnuie 1.

Ta6mauua 1 — Gakropsl onpenenstonme quddepeHraIuio HeH Ha )KUIIbe B . AKTo0e

Ne DaKTOopbI

XapakTepucruka pakropos

1 2

3

1 [puponusie GakTopsl

K mpupogubiM (akTopam BO3AEHCTBHSA HA KOIOTMYECKOE COCTOSHHE W 310POBHE
HaceleHHus I. AKToOe B IIEpBYIO Odepelb HEOOXOAMMO OTHECTH KIMMAaTHYECKHE
0COOEHHOCTH, XapaKTePHU3YIOIINeCs Pe3KO KOHTHHEHTAIBHBIMU YepTaMH ¢ HU3KUMHU
TeMIIepaTypaMu 3UMOH, BBICOKMMU JIETOM M OTHOCHUTEJIBHOU CyXOCTbIO BO BCE BpPEMEHA
roga. Jpyroif 0COOEHHOCTBIO SIBIISICTCSI MTOPHIBUCTBIE BETPHI M MBUIBHEIE Oypu. Bee
3TO UMEET HEMOCPEACTBEHHOE HEraTWBHOE BO3JCHCTBHE Ha 3M0POBHE HACENCHHS.
Kpome TOro, HeOMarompusTHBIE MPUPOAHBIE YCIOBUS HE MO3BONISAIOT Pa3BUTHIO
€CTECTBEHHBIX JIECHBIX MAacCHBOB B paifoHe ropojga M CO3JalOT CYyILIECTBEHHbIE
TPYAHOCTH TIPH CO3/ITAHNH HCKYCCTBEHHOTO BOIHO-3€I€HOT0 KapKaca ropoja.

30



A.N. JlanbiiuH u 1p.

2

3

DKoJylorn4eckue (pakTopsl

OCHOBHBIMH 3KOJIOTHYECKUMHU (HaKTOpaMH BO3JACHCTBUS HA 3[0POBbE HACEICHHS
SIBIIAIOTCS 3arpsI3HEHNE TPUPOTHBIX cpef (BO3IyXa, TOUBEI, BOABI, PACTUTEILHOCTH)
BEIOpOocaMH W cOpocaMH  THPOMBINUICHHBIX —MPEINPHATHH U BBIXJIOMAMH
aBTOTpaHCTOPTa. [TTaBHBIMH 3aTrPA3HUTENSIMHU, KaK OBLIO yKa3aHO BBIIIE, SBISIOTCS
AxTrOOMHCKHH 3aB0J (heppoCIIaBoB, AKTIOOMHCKHUH 3aBOJI XPOMOBBIX COCAMHEHUIH,
Axto6e-TOLl, aBroTpancnopr. B cBS3M C IOCTOSHHBIM pOCTOM KOJIMYECTBA
ABTOTPAHCIIOPTA B TOPOJIE POJIb ATOTO 3arPS3HUTENS PACTET.

TexHOTeHHBIE (hakTopbl u
BO3eicTBUE (PU3NUECKUX TONIEH

Ouzpueckumu  GakTopaMu  HEONArompHATHOTO  BO3JACHCTBUS HAa  30pPOBHE
HACeNIeHUs TOPOJa SIBIAIOTCS LTyMOBBIE HArPy3KH M MEKTPOMarHUTHOE M3TyueHHUE.
WMHTEHCUBHOCTD  BO3ZCUCTBHSA 3THX  (DAKTOPOB  HOPMHUPYETCS  CaAHHTApPHO-
TMTMEHUYECKUMHI M CTPOUTEIBHBIMA HOPMAaTUBAMH M YYHMTBIBACTCS BO BCEX BHIAX
TPaIOCTPOUTENFHON W apXUTEKTypHO-CTPOUTENIBLHON HOoKyMeHTarmu. OCHOBHBIMH
HCTOYHHKAMH TOBBIIMICHHBIX IIYMOBHIX HArpy30Kk B Tropoje AKTOOe SBISIOTCS
ABTOMOOMIIBHBIN ¥ JKEJIE3HOAOPOXKHBIA TPaHCHOPT, MeXIyHAPOIHBIA a’pOmopT
A. MonparynoBoii (kiacca B), pacrmonokeHHBIH B 5 KM OT ILIEHTpa ToOpoAa,

TpaHcHOpMaTOpHBIE MOJICTAHIIUH.

B OynymieM ams yinydqlieH!s] KauecTBa XKHU3HH B
TCKYHICM MCCTEC J)KUTCJILCTBA JOJI?KHbBI 61)ITB IIPUHATHI
CJICIYIONINE MEphI 10 3alUTe OKpYXKarolei cpe-
Jbl: YJIy4YlIEHUWE KayecTBAa BO3JyXa U IHUTbEBOU
BOJIbI, MOJKIIOYCHUE K KaHAJIM3aluh, COPTUPOBKA
OTXOJA0B, YCTPAHCHUEC MECTHBIX HCTOYHUKOB 3arpAa3-
HEHHs BO3JyXa, 3aluTa NaHmmadTa, CHIKCHUE
PUCKOBAHHOTO HCIIOJIb30BaHUA, CTPOUTECIILCTBO
ITYMOBBIX 0apbepoB U T. 1.

3akaouenue

Takum o0Opa3oM, B pe3ylbTaTe MPOBEIESHHOTO
UCCIICJIOBAHUS MOXHO C(OPMYIHPOBATH CIICIYIO-
IIIFC BHIBOJIBI:

1. ®akrophkl, BIAMSIONIME HA BHIOOpP MOKYyIMATEIs-
MU HEJBIDKHMOCTU MECTa JKUTEIbCTBA, MOTYT MpPEC-
TaBJISATH COOOM IICHHBIE UCXOJIHBIC JAHHBIC JUIS IPOCK-
TUPOBAHUS KWIb M MX MOXXHO HCIOJIb30BaTh JUISt
CBEICHHS K MHUHMMYMY TMOTCHIMAIBHBIX HeOaro-
MIPUATHBIX TIOCJIEACTBUM KUJIUIITHOTO CTPOUTEIILCTBA.

2. MecTHBIE OpTaHbI BIACTU, OTBETCTBEHHBIC 32
TOPOACKOE TUTAHUPOBAHUE, MOTIIH OBI HCIIOIL30BaTh
pe3yJIbTaThbl UCCIIENOBAHUS [JIsl ONPENEIICHUS Tep-
BOOYCPEAHBIX 33]1a4, KOTOPBIE HEOOXOIMMO PEITUTh
JUTSL CO37IaHUs OJIATONIPUATHOM XKHUIIOH CPEIIbI.

3. Pe3ynbTarhl 3TOr0 HCCICAOBAHMS MOKa3bl-
BAaIOT, YTO Ka4€CTBO OKPY’KaIOLIEH cpeibl BIUSET Ha
CTOMMOCTbh uMylIecTBa. I1o 3ToM npuurHe TepMUH
COKWIagd HEABUXHUMOCTB» CJICAYCT HCIIOJIb30BATh
B OoJiee MMPOKOM KOHTEKCTE B CTaHIIAPTHOU OIle-
HOYHOU IIPAKTUKE.

Wepapxus paccCMOTpEHHBIX B CTaTh€ 30H TO-
poaa, BBIACJICHHBIX B 3aBUCUMOCTH OT LCH Ha
JKUJIbE, HOCUT YCTOMYMBBINA XapakTep, XOTA IO-
CTENEHHO MPOUCXOJUT HapacTaHHE KOHTPAaCTOB
KaKk MeXAy [EeHTPOM U Tmepudepuei, Tak u
3anaJHbIMU W BOCTOYHBIMH CCKTOpaMHu T10poJa.
[Ipudem paznuumst MEXIy MOCIETHUMH OKa3bl-
BAarOTCAd HE MCHEC CYIICCTBCHHBIMHU Y€M MCKIAY
eHTpoM U nepudepueii. OTHOBPEMEHHO C ITUM
OYCBUIAHBI U CIUIAXKUBAIOUIUE IIPOLECCCBI — B pe-
3yapTaTe OOMEHOB, pacceleHHss KOMMYHAJOK,
TOYEYHOTO KOMMEpPYECKOTO CTPOMTENbCTBA, a
TaKKe€ PEKOHCTPYKIHWH OTHEIBHBIX KBapTalIOB
MATUATAXHOW 3aCTPONKU. DTO MO3BOJISIET YTBEPXK-
JaTh, YTO TIPOIECC TPOCTPAHCTBEHHOW CTpaTH-
(UKaIUU TOPOACKOTO MPOCTpaHCTBa AKTOOE ere
HE 3aBeplieH, XOTs OHa YXe JajeKka OT COIlHa-
JUCTUYECKONW MOJIEIN PAaBHOMEPHOTO PAcCENIECHHUs,
W pBIHOYHBIE IIEHBl Ha KIIbE, KaK 3epKalo,
OTPaXaroT 3T MPOIECCHI.
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CHANGES IN LAND COVER AND RELATIONS WITH
THE EQUATION UNIVERSAL SOIL LOSSES IN BASIN
OF THE WESTERN PLATEAU OF SAO PAULO IN BRAZIL

Alyson Bueno Francisco®

The soil loss has become a problem of environmental degradation in Southeastern Brazil. In a region
of tropical climate, with precipitations concentrated in summer and sandy soils, the substitution of na-
tive vegetation by pasture and cultivation of sugarcane caused changes in the hydrological regime of
the hydrographic basins. Soil degradation conditions, with marks present in the landscape, need to be
quantified by empirical methods. In the estimates of water erosion, the most used method is the Univer-
sal Equation of Soil Losses. The method of estimating soil losses by generating geographic information
and spatial data. The Confusion Stream’s basin is located in a region with replacement of pasture areas
planted by sugarcane crop for fuel production. This research aims to estimate soil losses in a basin from
comparative data from 2009 and 2018, derived from analysis of CBERS satellite images, with spatial
resolution of 20 meters, in the mapping of land cover, through the classification of images in the ID-
RISI geographic information system. Rainfall erosivity factors and soil erodibility were obtained from
secondary sources. The topographic factor was obtained from the processing of data from the Shuttle
Radar Topography Mission. The areas of the land cover classes were related to factor C of the USLE and
data estimates of secondary sources of erosivity factor (R), erodibility factor (K) and topographic factor
with the data of slope (LS). From these parameters, an estimate of soil loss was presented for the basin
of Confusion’s Stream. The soil loss in the basin of Confusion’s Stream was estimated by 2018 data at
2,484 t/haly.
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bpasuausiaarbl Can-Iayay batbic ycTipTi 6acceiHiHAEri )Kep XXaMbIAFbICbIHbIH,
e3repyi )xoHe aMbeban ToMnbIpak, XXOFAATY TeHAeYiMeH GaiAaHbICDI

TonbIpakThiH, AerpaAaumsicbl bpasvAMsIHbIH, OHTYCTiK-LbIFbICLIHAQ 3KOAOTUSIAbIK, MPobAeMara
aHaAAbl. 2Kasfbl >KOHE KYMAbI TOMbIPAKTapAQ >ayblH-LUALIbIH LUOFbIPAAHFAH TPOMMKTIK KAMMAT
>KaFAalblHAQ KEPTiAIKTI  ©CIMAIKTEPAIH >KaMbIABIMABIK, >K8HEe KaHT KaMbICbl ©CIpYMEH aAMaCTbl-
PbIAYbI  TMAPOrpapusiAblK, 6acCEMHAEPAIH TMAPOAOTUSIABLIK, PEXUMIHIH ©e3repyiHe cebern 6GOAAbI.
AaHalaTTarbl epekiieAikTepi 6ap TONbIPakThiH A€rpaAaLMs >KaF AAMAApPbl SMMMPUKAABIK, DAICTEPMEH
CaHAbIK, TYPAE aHbIKTaAybl kepek. Cy 3p03uscbiH GaFaray Ke3iHAE TOMbIPAK, XXOFAATY AblH YHUBEPCAAADI
TEHAEY BAICI XXMi KOAAAHbIAAAbI. TOMbIPAKTbIH, XOFaAybIH 6arasay 9AiCi reorpausiAbiK, aknapar neH
KEHICTIKTIK MOAIMETTEPAI aAy apKbIAbl Xy3ere acbipblrasbl. KOHDYyUMOH e3eH GaccerHi OTbIH 8HAIPY
YWIiH K@HT KaMbICbl €riAreH >KambIAbIMABIK, aAKanTa opHaAackaH. bya 3epttey IDRISI reorpadmsabik,
aKnapaTTbIK, XXYMECiHAEr KecKiHAEpAi KAACCUUKaALMAAAY apKblAbl XKep >KaMbIAFbICbIHbIH, KapTacbIH
)acayaa 20 MeTPAIK KeHIiCTIKTIK TyHbIKTbiFbl 6ap CBERS crnyTHMKTIK cypeTTepiH Taanaay HOTUXKECIHAE
anbiHFaH 2009 xaHe 2018 >KbIAAAPAAFbI CAAbICTbIPMAAbI AEPEKTED Heri3iHAe 6acceHAeri TOMbIpakTbiH
>KOFaAybiH Gararayra GarbiTTaAraH. EKiHLLII PeTTiKk KO3AEPAEH LLBMHAIAEPAIH IPO3MSIABIK, BEACEHAIAIK
KO3(hpMUMEHTTEPI MEH TOMbIPAKTbIH, 3PO3MsiFa yilbipaybl aAbiHAbL. Tornorpadusabik, daktop Shuttle
Radar Topography Mission aepektepiH 6HAEYAEH aAbliHAbL. XKep >KaMbIAFbICbI KAACbIHbIH, ayAaHAAPbI
ambeban Torbipak, To3y TeHaeyimeH (USLE) C koaduumeHTiMeH skaHe 3po3us KoaddmumeHTiHiH (R),
3po3unsa KoacppuumeHTiHiH (K) xaHe Tonorpadusabik, hakTopAbIH eHiC AepekTepimeH (LS) karTarama
Gactankpl Aepektep OararaybiMeH 6arAaHbiCTbl 60AAbl. OCbl MapameTpAepre CymeHe OTbIpbir,
KoHdyumMoH e3eHi 6accerHi ywiH TOMbIPaKTbiH, >KOFAaAYblH 6araAay YCbIHbIAAbL. KoHycHoH e3eHi
6accenHiHAeri TonbIpakTbiH WarbiAybl 2018 XbIAFbl MOAIMETTEP GoMbiHLIA 2484 T/ra/>kbIA AeHreniHAe
6araraHaAbl.

Ty#in ce3aep: 3po3us; KoHdycrMoH e3eHiHiH 6accerHi; ayblA LWapyallbiAblFbl AQKbIAbI.
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Changes in land cover and relations with the equation universal soil losses in basin of the Western ...
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M3meHeHHe 3eMHOro nokpoBa B 6acceiiHe 3anapHoro naato Cax-Tlayay
B 5pa3MAMM M €ro CBa3b C YyHUBepCaAbHbIM YPAaBHEHUEM NOTEPU MNMOUBDbI

Aerpasaums nousbl CTaAa NPoOOAEMON OKPY>KaloLLEN CPEeAbl Ha 10ro-BocToke bpasmamun. B paitoHe
TPOMMYECKOrO KAMMaTa C 0CaAKamMM, COCPEAOTOUYEHHBIMW B AETHWMX M MeCYaHbIX MOYBaX, 3amellleHne
MECTHOM PaCTUTEALHOCTM MacTOMLLIAMM M BO3AEAbIBAHMEM CaxapHOro TPOCTHMKA BbI3BAAO M3MEHEHMe
FMAPOAOIMUYECKOro pexkmnma ruaporpadmnyeckmnx 6accerHoB. YCAOBUS AerpaAaLiun NoyBbl C NpU3Haka-
MU, MPUCYTCTBYIOLLIMMU B AQHALLIA(DTE, AOAXKHDBI ObITb KOAMYECTBEHHO OLIEHEHbI SMMUPUUYECKUMU METO-
Aamu. [pu oLeHKe BOAHOW 3p03uK HanboAee HacTo UCMOAb3YETCS METOA YHUBEPCAALHOIO YPaBHEHUS
MOYBEHHbIX MOTEPb. MEeTOA OLEHKM NMOTEPb MOUBbI OCYLLECTBASIETCS MyTEM MOAYYeHUs reorpadumye-
CKOM MH(OPMaLMM M NMPOCTPAHCTBEHHbIX AaHHbIX. bacceiiH pekn KoHycnoH pacnoAoxeH B paiioHe
3aMeHbl MacTOMLHbIX YrOAMIA, 3aCesIHHbIX CaxapHblM TPOCTHMKOM AAS MPOU3BOACTBA TOMAMBA. ITO
MCCAEAOBaHME HaMpaBAEHO HA OLLEHKY MOTepb MOYBbl B 6accerHe Ha OCHOBE CPABHUTEAbHbIX A@HHbIX
3a 2009 1 2018 roapbl, MOAYYEHHbIX B PE3yAbTaTe aHaAM3a CMYTHUKOBbIX M306paxkeHnii CBERS ¢ npo-
CTPaHCTBEHHbIM pa3pelleHrem 20 MeETPOB MpU KapTorpadurpoBaHnM 3eMHOrO MOKPOBa NOCPEACTBOM
KAaccupukaumm n3obpaxkeHnin B reorpadmnyueckorn nHhopmaumonHorn cructeme IDRISI. Kosdbdpmum-
€HTbl 3PO3MOHHOM aKTUBHOCTU OCAAKOB M 3POAMPYEMOCTb MOUBbI ObIAM MOAYYEHbI M3 BTOPUUHBIX MUC-
TOuHUKOB. Tonorpadguueckuin aktop ObiA MOAYUeH B pe3yAbTaTe 06paboTkm AaHHbIX Shuttle Radar
Topography Mission. TAoWaAM KAQCCOB 3eMHOIr0 MOKPoBa ObiAM CBsA3aHbl ¢ KO3hdurumeHTomM C yHU-
BEPCaAbHOro ypaBHeHust aerpaaaumm nousbl (USLE) u oueHkaMn A@HHbIX BTOPUYHBIX MCTOYHWKOB KO-
3¢ppurumerTta aposmm (R), kKoadhurumeHTa s3pos3noHHocTr (K) n Tonorpacmueckoro caktopa C AQHHbI-
MM ykAoHa (LS). o 3Tim napameTpam OblAa NPEACTaBA€HA OLIEHKa MOTepu NouBbl AAS GaccerHa pekm
KondycmoH. Cmbi nousbl B 6acceriHe pekn KoHdycnoH oueHnBaeTcs no aaHHbiM 2018 1. B 2484 1/

ra/roa.

KaloueBble caoBa: 5po3ums; 6acceiH peki KoHMYCHOH; CEAbCKOXO3SMCTBEHHAs KYAbTYpa.

Introduction

The first estimates of soil losses in Brazil were
analyzed in the 1940s using experimental plots at
the Agronomic Institute of Campinas (Bertoni;
Lombardi Neto, 1999).

The Universal Equation of Soil Losses was de-
veloped from the studies of Wischmeier and Smith
(1961 Apud Laflen; Moldenhauer, 2003) from
10,000 data on soil loss rates in experimental plots
in the United States of America.

Soil losses in Brazil are estimated at approxi-
mately 848 million tons per year (Merten; Minella,
2013). Fast-paced soil losses in the degraded areas
of the Western Plateau of Sdo Paulo represent envi-
ronmental and economic damage.

The scale of watersheds has repercussions in re-
cent years due to the details of the guaranteed by
advances in geographic technologies. On the local
scale, the particularities of each rural producer are
found and mitigating measures are applied in the
face of land degradation conditions. The dialogue
with rural producers takes place through the tech-
nical knowledge of public agencies and research-
ers guide these agencies through extension proj-
ects. The definition of the concepts and principles
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of water management is essential to consolidate the
necessary measures in river basins. Ideals based on
rational water use are important to guide political
decisions and favor of soil conservation measures
and recovery of degraded areas.

The geoprocessing techniques used met the re-
search needs, confirming that its use improves the
processes and phases of spatial analysis. In addition,
the created database can be replicated, corrected and
updated at any time, which makes it dynamic and
applicable to the most diverse spatial representation
demands of the information contained therein (PI-
ROLI, 2013).

The watershed is a territorial and physical unit
present in nature bounded by drainage. Nature pres-
ents its diversity and researchers need to avoid gen-
eralizing small scales and seek to understand natural
phenomena in field research.

In this sense, fieldwork is necessary, as the main
methodology of the geographer, to investigate the
nature of each hydrographic basin and present the
diagnoses (inventories), to carry out environmental
planning from the perspective of water resources
management with adequate prognoses to ensure the
future availability of drinking potable water (Gui-
maraes, 1999).
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From the development of Geographic Informa-
tion Systems, spatial data from watersheds served
as parameters applying the Universal Equation of
Soil Losses, mainly by the formation of numerical
elevation models. The development of erosive pro-
cesses in the large hydrographic basins of tropical
environments made it propitious to apply this em-
pirical model in river basins to generate databases in
Geographic Information Systems (Parveen; Kumar,
2012).

In recent years, research on river basins and
geoprocessing techniques has become more pres-
ent in geographical studies. The spatiality of erosive
processes involves the understanding of the aspects
of hydrographic basins and the transformations that
occur in rural landscapes of changes in agricultural
activities. The use of conservation practices for the

recovery of areas with degraded soils can contrib-
ute to the mappings performed by geographers with
support in geographic information systems.

The Confusion Stream’s basin has an area of
46,760 ha, located in the northwest part of the mu-
nicipality of Rancharia. It is considered a sub-basin
belonging to the River of Fish basin. The basin has
an average width of 22 km and a maximum length
of 34 km. The channel of Confusion stream of the
main course is 35 km long, being the tributary
Saltinho stream with an extension of 16 km. The
Confusion stream has the maximum flows by the
annual averages are 12 m*/s, with the highest oc-
currences in summer, where in region has tropical
climate.

Figure 1 shows the location of the Confusion
Stream’s basin.
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Figure 1 — Map of Confusion Stream’s Basin

The quotas relief of the Confusion Stream’s basin
has between 380 and 540 meters. The relief consists
of wide hills and wavy tops belonging to the Western
Plateau of Sdo Paulo. The slope is generally low be-
tween 5° and 15° in more than 80% of the area.

According to the Map of Soils in the State of
Sdo Paulo (Oliveira et al., 1999), the predominant

soils in the Confusion Stream’s basin are the Red
Oxisols and the Red-Yellow Clay Sols. The erod-
ibility values of the surface horizon of the Red Clay
Sols of the Presidente Prudente region are estimated
at 0.051 Mg/ha/year. For the Red Oxisols of the san-
dy phase, the estimated values were 0.016 Mg/ha/
year (Freire; Godoy; Carvalho, 1992).
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On the climatic conditions in the region affected
by water erosion, Francisco (2017) presents the ero-
sivity of rain for the municipality of Rancharia, con-
sidering precipitation data between 1945 and 2003,
being in rainy years the R factor of 9,088 MJ.mm/
ha.h.year; 7,129 MJ.mm/ha.h.year for regular years
and 5,665 MJ.mm/ha.h.year for dry years.

Despite deforestation for cotton planting until
the 1970s and later the domain of pasture planting
for cattle herd farming, the Confusion Stream’s
basin has preserved fragments of native forest (ap-
proximately 8% of the area), including a fragment of
approximately 3,000 hectares.

In the last 15 years, installing a sugar-alcohol
plant in the southwestern part of the basin favored
the increase of sugarcane planting areas (23% to
34% of the area) with the existence of terraced plan-
tations, replacing the degraded pasture areas.

Materials and Methods

The clinographic letter of slope was elaborated
based on data from the digital elevation model from
the SRTM mission, in the Slope routine of the Terr-
Set GIS. The slope data served as the basis for the
elaboration of the estimation of the LS factor, ramp
length (slopes) and unevenness (slopes).

The preparation of the land cover charts were
carried out in the TerrSet Geographic Information
System with orbital images of the CBERS satellite
dated October 2009 and February 2018, through the
supervised classification routine. The geographic
referencing of the images was performed at GIS

Idrisi. After geographic referencing, the false-color
composition was applied with bands 2, 3 and 4.

Using the Digitize routine, reliable samples were
selected with the vectorization of polygons, whose
each class to be represented had a value. With the use
of the Make-sig routine, signatures are created and
then the classifier is defined with maximum likelihood
with the use of the Max-like routine. Then, mode fil-
tering was applied using a size 7x7. To cut out the
area of the Confusion Stream’s basin, the limits of
the Shuttle Radar Topography Mission (SRTM) data
were delimited using SRTM data in the GlobalMap-
per software. The vector that delimits the watershed
was exported in Shapefile format, having as reference
system the horizontal datum SIRGAS-2000.

Regarding the factors attributed to the Universal
Equation of Soil Losses, the erodibility indexes pre-
sented by Freire et al. (1992). The rainfall erosivity
(R) was estimated based on the reference of Fran-
cisco (2017) when presenting the values for an adja-
cent basin 15 km away from the Confusion Stream’s
basin. The types of soils identified in the hydro-
graphic basin were adopted by the map presented
by Oliveira et al. (1999). The C factor of soil man-
agement forms, by the land cover classes, followed
the reference adopted by Pinto (1991). The factor
conservation practices (P) was estimated based on
the indices of calculations expressed by Bertoni and
Lombardi Neto (1999).

Results and Discussion
Table 1 presents the land cover classes in 2009
and 2018 in the Confusion Stream’s basin.

Table 1 — Areas and plots of land cover classes in Confusion Stream’s basin

Land covers classes Area in 2009(ha) % Area in 2018(ha) %
Urban areas and roads 0.58 0.01 1.55 0.003
Native forest 3,610.00 7.72 3,913.28 8.37
Water channel 1.42 0.01 1.58 0.003
Agricultural crop 10,679.00 22.84 15,768.36 33.72
Pasture 23,085.00 49.75 22,571.32 48.27
Land wood 326.00 0.70 - -
Bare soil 8,698.00 18.75 3,504.06 09.61

The Figure 2 presents the land cover map of the Confusion Stream’s basin by 2009 data.
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Figure 2 — Map of Land Cover of the Confusion Stream’s Basin (2009)

Figure 3 presents the land cover map of the Confusion Stream’s basin by 2018 data.
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Figure 3 — Map of Land Cover of the Confusion Stream’s Basin (2018)
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The table 2 shows the relationship between the

land use applied in the Universal Equation of Soil

areas of the land cover classes and the C factor of  Losses.
Table 2 — Relation land cover classes with factor C of USLE
Land covers classes Factor C Area in C Area in C

2009 (ha) (2009) 2018 (ha) (2013)

Native forest 0.0004 3,610 0.00003 3,913.28 0.00003

Agricultural crop 0.0500 10,679 0.11420 15,768.36 0.16860

Pasture 0.0075 23,085 0.37000 22,571.32 0.36200

Bare soil 0.1000 8,698 0.18601 3,504.06 0.00370

The data show factor C from 810.17 to 994.31,

The table 3 presents the relation of the areas of

an increase of 18.5% in erosive potential according
to land cover changes in 9 years.

Table 3 — Factor of erodibility (K) in relation areas of land covers

the land cover classes with the predominant types of
soils by the K factor of erobility.

Class of land cover Soil type Factor K Area in K Area in 2018 (ha) K
2009 (ha) (2009) (2018)
Native forest Hydricsoil 0.003 3,610 0.00023 3,913.28 0.00025
Agricultural crop Clay soil 0.051 10,679 0.01165 15,768.36 0.01719
Pasture Oxissoil 0.016 23,085 0.00799 22,571.32 0.00772
Bare soil Clay soil 0.051 8,698 0.00949 3,504.06 0.00382

The erodibility factor remained practically sta-
ble in 9 years, being present the addition of native
forest areas present in hydromorphic soils of prima-
ry forests and a decrease in exposed soil areas, very
conducive to the development of laminar erosion.

Table 4 — Factor of erosivity rain (R) in relation areas land covers

Based on the data of the factors of application
of the Universal Equation of Soil Losses by ero-
sivity presented to the municipality of Rancharia
(Perusi et al., 2004) in 7,300 MJ.mm/ha.h.year, we
have the estimated indices for the land cover classes
in table 4.

Class of land cover Area in R Area in 2018 (ha) R
2009 (ha) (2009) (2018)
Native forest 3,610 564.66 3,913.28 610.92
Agricultural crop 10,679 1,667.16 15,768.36 2,461.64
Pasture 23,085 3,603.94 22,571.32 3,523.7
Bare soil 9,024 1,408.8 3,504.06 547.03
> 46,398 7,244.55 46,398 7,143.29

When considering the average length of 100 m
of ramp in the basin and the mean slope of 5.67%
or 10° the topographic factor was estimated at
0.006.

40

The factor of conservation practices was calculated
based on the mean slope of 10°, being obtained in 0.19342.

Considering the estimated factors of the USLE
for the basin, the rates of soil losses were estimated
in 2009 by the land cover classes in table 5.
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Table 5 — Estimated factors of the USLE for the basin in 2009

A
Land covers Factor R Factor K Factor LS Factor C Factor P Ei (t/ha/year)
Native forest 564.66 0.00023 0.006 0.00003 0.19342 2.107 0.0002
Agricultural crop 1,667.16 0.01165 0.006 0.11420 0.19342 0.0257 1,201.73
Pasture 3,603.94 0.00799 0.006 0.37000 0.19342 0.0123 577.51
Bare soil 1,357.9 0.00949 0.006 0.18601 0.19342 0.0027 130

The Confusion Stream’s basin, with 46,760 ha,
presents an estimate of soil losses at 1,909.24 t/ha/
year in 2009. In the estimated soil loss in 2009, an
erosion rate of 1,201 t/ha/year was found in the ag-
ricultural area, corresponding to 63% erosion rate in

Table 6 — Estimated factors of the USLE for the basin in 2018

basin, whereas the agricultural area corresponds to
23% of the territorial area of the basin.

When considering the estimated factors of the
USLE for the basin, the rates of soil losses were es-
timated in 2018 by the land cover classes in table 6.

A
Land covers Factor R Factor K Factor LS Factor C Factor P Ei (t/ha/year)
Native forest 610.92 0.00023 0.006 0.00003 0.19342 2.10” 0.0002
Agricultural crop 2,461.64 0.01165 0.006 0.11420 0.19342 0.038 1,777.23
Pasture 3,523.7 0.00799 0.006 0.37000 0.19342 0.012 566
Bare soil 547.03 0.00949 0.006 0.18601 0.19342 0.003 140.85

The Confusion Stream’s basin, with 46,760
hectares, presents an estimate of soil losses at
2,484.08 t/ha/year in 2018. In the estimate of soil
loss in 2018, an erosion rate of 1,777 t/ha/year was
found in the agricultural area, corresponding to
71.5% erosion rate in basin, whereas the agricul-
tural area corresponds to 34% of the territorial area
of the basin.

The Confusion Stream’s basin, with 46,760 ha,
presents an estimate of soil losses at 1,909.24 t/ha/
year in 2009. The Confusion Stream’s basin, with
46,760 hectares, presents an estimate of soil losses
at 2,484.08 t/ha/year in 2018. The data show factor
C from 810.17 to 994.31, an increase of 18.5% in
erosive potential according to land cover changes in
9 years.

Conclusion

The Universal Equation of Soil Loss (USLE)
is a method applicable to the studies of land cov-

er changes in watersheds. In this article, erosion
rates were estimated in a basin located on the
plateau of a tropical region where in the last 9
years (2009-2018) there have been changes in
land cover.

In the basin of Confusion stream there was a
change from 23 to 34% of the agricultural crop area
in 9 years, and the rate of erosion in the segment of
the agricultural crop area was also increased from
63 to 71.5%. The largest geographical distribution
of agricultural crop areas in this basin are where
with clay soils with high susceptibility to erosion,
erodibility of 0.051 (K factor).

Although conservation practices are applied in
planting in level curves in sugarcane areas, erosion
rates may be evident in this study. Despite few ar-
eas, the cover with bare soil needs attention in the
face of rain action in the tropical climate during the
summer.
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COATYCTIK KABAKCTAH ObAbICbI XEP BEAEPIHE XAADbIKTbI
KOHbICTAHADBIPYAbIH KOAAUADBIABIK XKAFAAUDBIH IF'AX
TEXHOAOI'UACbIH KOAAAHY APKbIAbI BAFAAAY

EAIMIBAIH OHTYCTIK anMmarblHAQFbl  ThIFbI3 LLIOFbIPAQHFAH — XaAbIKTbIH — eHOeK pecypcTapbiHbiH
OAEYETTIK MYMKIHAIKTEPIH TMiMAI naiaasaHy MakcaTblHAQ, COATYCTIK 6HipAepre KOHbICTaHAbIPY
KapacTbiAyad. OA 8pTYpAI 3KOHOMUKAABIK, CAAAAAPAbIH, AaMyblHA cepriH 6epy YliH, KaXeTTi >XaHe
A€p Ke3iHAe KOAFa aAblHFaH wwapa 6oAbIn TabblAaabl. «OHTYCTIKTEH — TepicKeire» KOHbICTaHAbIPY
6GarAapAamMachl OOMbIHILA XaAbIKTbl KOLLIPY >XbIA CaiblH KapKbIH aAbll KeAeai. COATYCTIK ariMakKa
XaAbIKTbl KOLipy LlapaAapbl TbiFbl3 OPHAAACKAH OHTYCTIK OHIPAIH AeMorpadUsAbIK, MaceAeAepiH
LIelyAe 63iHAIK NanAacbiH TUTi3eAl.

ByA Makaaaaa XaAblKTbl KOHbICTAHABIPY YLUiH KOAQMAbI XaFAal TyprbicbiHaH CoaTycTik KasakctaH
00OAbICbI ayMarbl Xep OGeaAepiHiH Kasipri xan-kyri KapacTblpbiAAbl. Ke3-keAreH reoMopgOAOrmsAbIK,
>KaFparAap, erep oAap (TypakTbl TYpy YLWIH >KAMAbIAbIK, KAyiMCi3AiK >KOHe TapTbIMABIAbIK), OCbI
ANMaKKA KOMbIAATBIH TaAarTapra COMKEC KEACE OHbIH, TipLWiAiK eTy opTachiHbIH Heri3i 6oAa aAaAbl.
XKep 6GeaepiHiH CaHABIK, YAriCiH TaapaymeH Gipre KeleHAi reoMOPOAOTUSIAbIK, 3ePTTey XaAbIKTbl
KOHbICTAHAbIPYFa KOAAMAbI >KaFAarAap TypFbICbiHaH GaFanayAa MaHbI3Abl POA aTKapaAbl.

Kep 6eaepiHiH MOPOMETPUSCbIH CUMATTANTbIH HEMi3ri KOPCETKILITEPAIH aAbIHFaH KOPCETKILLTePiH
eckepe OTbIpbin, >Xep 6eAepiHiH XaAblKTbl KOHbICTAHAbIPDYFa KOAQMAbIAbIK, Adpexkeci 6ec GarAbIk,
PENTUHITIK >KYMeHi naiaasaHa OTbIpbIN eCenTeAAi: KOAAMABI, LIAPTTbI TYPAE KOAQMAbI, OHLIA KOAAMADI
eMeC, KOAAMCbI3 >XX8He eTe KOAaMCbi3. MHTerpasablk, KepceTkill >kep 6eAepiHiH KOAAMAbIAbIK,
ASPEXECIHIH BPTYPAI aMMakTapbiH aHblkTayFa MyMKiHAik 6epeai. CoaTyctik KasakcraH 06AbICbI
ayMaFblHbIH YKapTbICbIHAH aCTaMbl XaAbIKTbIH 6MIp CYPYi YLUiH KOAQAbI €KeHi aHbIKTaAAbI.

Ty#in cezaep: xep Geaepi, reoMopdoAorUsAbIK, Xaraan, FTAX, keli-KoH, >kep 6eAepiHiH KOAaNAbI
>KaF AaMAQpbIHbIH, A€HTeni.

Yu.F. Lyy", Ye.Ye. Khalykov', M.M. Togys', Ye.S. Sarybayev?, Ye.G. Aliken?

Institute of Geography and Water Security, Kazakhstan, Almaty
2Al-Farabi Kazakh National University, Kazakhstan, Almaty
*e-mail: edilait@mail.ru
Evaluation of the relief of the North-Kazakhstan region
according to the favorableness for the resettlement of the population
using GIS technologies

In order to effectively use the potential opportunities of the labor resources of the densely concen-
trated population in the southern region of the country, resettlement in the northern regions is being con-
sidered. It is a necessary and timely measure to give impetus to the development of various economic
sectors. Migration of the population under the resettlement program “From South to North” is gaining
momentum every year. Measures to resettle the population in the northern region will be useful in solv-
ing the demographic problems of the densely populated southern region.

This article considers the current state of the relief of the North Kazakhstan region territory from the
position of favorable condition for the settlement of the population. Any geomorphological conditions
can be the basis of its habitat, if they meet the requirements for the area (comfort, safety and attractive-
ness for permanent residence). Comprehensive geomorphological study, coupled with the analysis of
digital elevation model, plays a primary role in assessing geomorphological features from the standpoint
of favorable conditions for settlement.

Taking into account the obtained parameters of the main indicators characterizing the morphometry
of the relief, the degree of favorableness of the relief for the resettlement of the population was calculated
using a five-point ranking system: favorable, conditionally favorable, slightly unfavorable, unfavorable
and extremely unfavorable. The integral indicator makes it possible to determine the areas of varying de-
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grees of favorability of the relief. It has been determined that more than half of the territory of the North
Kazakhstan region has favorable condition for the population living.
Key words: relief, geomorphological features, GIS, degree of favorable relief conditions.
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Ouenka peabedpa CeBepo-KasaxcraHcKoi 06AaCcTM M0 GAAronpUsSITHOCTH
AASl pacceaeHust HaceaeHus ¢ npumeHeHnem F'MC-TexHoAOr M

B ueAsx 3(hheKTMBHOIroO MCMOAb30BaHMs MOTEHLMAAbHBIX BO3MOXKHOCTEN TPYAOBbLIX PECYPCOB KOM-
MaKTHO CKOHLIEHTPMPOBAHHOIO HACEAEHMUS B I0KHOM PErvoHe CTpaHbl PaCCMaTPUBAETCS BO3MO>KHOCTb
NepeceAeHsi B CEBEPHbIE ParOHbl. ITO HEOOXOAMMAs M CBOEBPEMEHHASI MEPA AASI NPUAAHMS UMITYAbCA
Pa3BUTMIO PAa3AMYHBIX OTPACAE SKOHOMUKN. MUrpaLins HaceAeH st Mo nporpamme nepeceaeHns «fOr Ha
ceBep» C KaXKAbIM roAOM HabupaeT 060poTbl. Mepbl MO NEPECEAEHMIO HACEAEHUS B CEBEPHbIN PErMoH
6YAYT MMETb CBOIO MOAB3Y B PELLEHNN AEMOTPaUUEcKmX MPOBAEM MyCTOHACEAEHHOO I05KHOTO PervoHa.

B AaHHOW CcTaTbe pPacCMOTPEHO COBPEMEHHOe COCTosiHME peAbedpa TeppuTtopmn CeBepo-Kasax-
CTaHCKOM 06AaCTM C Mo3uLMM GAAronpPUATHOCTU AASl pacCeAeHust HaceaeHus. Alobble reoMopdoAo-
rMUYecKre YCAOBMSI MOTYT ObITb OCHOBOWM €ro CpeAbl OOMTaHMsl, €CAM OHM OTBEYAIOT TPeBGOBaHMSIM,
NpPeAbSBASIEMbIM K AQHHOM MECTHOCTU (KOMPOPTHOCTU, 6€30MacHOCTU 1 MPUBAEKATEABHOCTU AAS MO-
CTOSIHHOTO NPO>KMBaHUs). KoMnAekCHoe reoMopOAOrMYECKOe MCCAEAOBaHWE BKYTE C aHAAM30M LiMdD-
pOBOW MOAEAM peAbecha UrpaloT NMepBOCTENEHHYIO POAb MPU OLLeHKE reoMOPOAOrMUYECKMX YCAOBUI C
MO31LMI GAAroNPUSTHOCTU AASI PACCEAEHMS.

C y4YeTOM MOAYYEHHbIX MapaMeTPOB OCHOBHbIX MOKa3aTeAel, XapakTepusyoLmMx MopgoMeTpuio
peabeda, Gblaa paccuMTaHa CTeneHb GAAronpusITHOCTU peAbeda AAS PAacCEAEHMsI HaCeAeHUs, My-
TEM NATUOAAABHON CUCTEMbI PAHXKMPOBaHMS: BAAroNpMsITHbINA, YCAOBHO GAAronpusiTHbIA, MarobAa-
roONpUSTHbIN, HEBGAArONPUSTHBIA U KpariHe HebAAronpusTHbINA. MHTEerpaAbHbIf NoKasaTeAb MNO3BOASIET
OMpPEeAEAUTb apeaAbl Pa3AMYHON CTeneHn BAAronpuaTHOCTU peabeda. YCTaHOBAEHO, UTo 6oAee no-
AoBUHbI TeppuTopun CeBepo-KasaxctaHckorn 06AacTi 6AAronpusTHa AAS MPOXKMBAHUS HACEAEHUS.

KatoueBble caoBa: peabed, reoMopoaormyeckme ycaosus, ITMC, creneHb 6AAronpusaTHOCTH yc-

AOBMI peabeda.

Kipicne

Kenrteren oTaHIBIK >XKoHE MHICTENIIK 3EPTTEY-
IIiiepaiH eHOEKTepl opTypii ayMakTapibl 3KO-
JIOTHSIIBIK KOHE TeOMOPQOJIOTHSIIBIK Talaay Mo-
cenenepine apranraH (Kpyxamun, 2001a: 175;
Jluxauesa, 2004: 337; Tumodeer, 1991: 43-48;
Jlykamos, 1995: 3-9; Cumonos, 1996a: 14-15;
AxusnoBa, 2003a: 18-20; Barsch, 1990: 39-49;
Coates Donald, 1990: 83-117; Geomorphology and
Geoecology: Geomorphological approaches in ap-
plied geography, 1991: 259; Geomorphology and
Geoecology: Geomorphological mapping, remote
sensing and terrain models, 1990: 1-216; Zhirov,
2012; Mapa morfodinamico..., 1998: 161-185; Kur-
lovich, 2008: 25-35; Pecsi, 1986: 117-122).

Kpyxamua B.M. T.6. aBTOpiapzapiH OipieckeH
MOHOTpadusACBIHIA Xep OelepiH 3epTTeyHdiH Teo-
PHSUTBIK HeTi3Zepi agaMMeH KapbIM—KaTbIHACHIHA
Oaca Hazap ayzmapa OTBIPBIN, ‘‘aJaM—KOFaM-Ta-
OuraT” KyHeciHiH Kypamzaac OeJiri peTiHae Kapac-
TeIpeIIaAbEL. JKep OenepiHiH Heri3ri QyHKIUSIApHI
OCHI )Ky#e/qe, OHBIH TaOWFH, SKOHOMHKAIIBIK KOHE
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STHOQJIEYMETTIK 1MIKi JKYHeJepiHAe TaiJaHabl.
Kep 6enepinin Mbicansl Peceli ayMarbIHBIH 9KOJIO-
THSUTBIK JKaFIaiiblHa 9cepiH aiMaKThIK Talay IbiH
Heriziame kentipinres (Kpyxamma, 20046: 120).

Bacter aBropnapasiH 6ipi Cooke R. OKymbIFbI
Kep Oemepl MimmHAEpi MEH Xep OemepiH Ty3yIri
YZAepicTepiH 3epTTeyre )koHe JaHImadTTHK Oaranay
omicTepi MEH JKEPYCTi JKyHelepiHiH KapTachkl MeH
reoMop(OJIOTHSIIBIK KapTorpadusiayra apHalFaH
(Cooke R., 1974).

[IpaconoB C.B. mopdomeTpusIIbIK  Tarnceip-
MajapApl IIeNly YIIiH Te0aKMapaTThIK KapTorpa-
¢dusinay Toxipubecin Tanaarn, KUHAI, 9pTypii Oar-
IapiiaMaliblK  Kypanmapabl KoJAaHy d>KoHe Oipik-
Tipy MYMKIHIOIKTepiH 3epTTeli, COHBIMEH Karap
3aMaHayH’ Ir'e0aKIapaTThIK TEXHOIOTHsIIAp HET131H e
KOMIIBIOTEPIIK MOP(HOMETPUSIIBIK KapTajiap CepHsi-
CHIH JKacay oJIicTeMeci MEH Ma3MVHBI o3ipJieH.Ii
(ITpacomnos, 2001: 196).

AxusaoBa @.0K. makanaceiama Conryctik Ka-
3aKCTaHHBIH Ka3ipri TaOWFH-aHTPONOTCHIIK Oene-
piHiH Taiiga O0OJysI KapacThIphUIAGl (AKHUSHOBA,
19986: 151-153).



1O.®. JIbrii xoHeE T.0.

3eprreyimiznin Makcatel — Contycrik Kazak-
cTaH OOJIBICHI ayMarbIHBIH JKep OeepiHiH Kazipri
JKaFaiiblH  XaJIBIKTBl KOHBICTAHIBIPYFa KOJAMIIBI
MO3UIIKAIAH Oarajay.

Contyctik Kazakcran o0abICE ayMarbIHBIH YII-
KeH 0661ir1 reoMop () 0TOTHSUITBIK KBTI TACY Bl OOMBIH-
mra Contycrik-Kasax >ka3pirbinbiH (Ecin MaHbI koHE
Epric MaHBI aKKyMYJSTHBTI ’Ka3bIKTaphl) IIETiHAE
OpHanacKaH, OOJIBICTBIH OHTYCTIK Oeiri Kekmeray
IPO3MSUTBIK-TEKTOHUKAIIBIK ajiaca TayJbl-yCcakK IIo-
KBUITBI KbIPATTapIbl KAMTHIBI (2-Cyper).

PecyOnukambi3ga  COHFBI TOPT KBUIAA 1IIKI
KOIIl-KOH CaHbI €Ki ece ocTi. [ImKi Kemri-KoH ayKbI-
MBIHBIH OCBIIail KYpPT ©cyi aiiMaKTapablH 3KOHO-
MUKAJIBIK OHE 9JICYMETTIK TYPFBIIaH JKiKTeMyiHiH
KopiHici. ATamFaH Moceyelep, €H alibIMEH, Xa-
JIBIKTBIH HEFYPJIBIM JKOFaphl LIOFBIPIaHybIMEH, JKep
peCypCTapbIHBIH TAIMIBUIBIFEI (OHBIH IMIHIE, aAYbUT
[IapyalTbUIBIFBIHIAFbI IA0BIHIBIK, )KaWBLTBIM KOHE
cyapMaibl JKepiep MeH cy pecypctapbl), Kazakc-
TaHHBIH 0acka OOJBICTapBl apachblHAa KYMBIC KYIIi
apTBhIK XaJbIK CAaHBIMEH CpPEKIIeNICHETIH, eIIiH
OHTYCTIK OHIpIIepiH cunaTrraiasl. OHTYCTIK 00JIbIC-
TapJIbIH XaJIKbl COJITYCTIK alilMaKTap/IblH XalKbIHaAH
mramameH 50%-fa apThIK Hemece 2 ecere kem. bip
rana TypkicTaH OOJBICHIHIH XaJBIKBIHBIH CaHBI
Contycrik Kazakctan o07bICH XaJIKbIHBIH CAaHBIHAH
4 ecere KaKbIH KeJIeEIl.

Anaiina, imKi MHUTpPaHTTap YHIIH TapTHIMIIbI
opTaNbIKTap 00BN TaOBUIATHIH aiiMaKTap KebiHece
MUTPAaHTTApPABIH Ka3ipri KeIUi-KOH aFbIHAapBhIH
KaObUIIayFa JKETKUTIKTI oJieyeTke ne emec. bk
eHOeK pecypCTapbIHbIH apThIK MOJIIEpPiH oJapiaa
KETICTICHTIH aiiMakTapra Kailta OarpITTay IYpPBHIC
nen (Kazakcran PecrryOnukace! Kemi-KoH casicaTbl-
HeIH 2023 — 2027 Xpu1Iapra apHaIFaH TY)KBIPbIM-
JamackIH Oexity Typainsl, Kasakcran PecrryOnukacer
Yximertinig 2022 xpurFel 30 sxeaTokcaHmarsl No
961 kayneIchl colikec) memTi. Macene, KepiciHine
XaJIBIK CAaHBIHBIH a3ai0bl, ayMaKTapJblH «OCIMHIH
KeMyi» JKarmaibl OOJBIN JKAaTKaH ENIMI3IIH COJ-
TYCTIK ©HipJIepi Typabl OOJBII OTHIP.

Komaiinel emip cypy YIIIH XaJubIKThl KOHBIC-
TaHJBIPY aJam3aT KOFaMbBIHBIH JaMybl YIIiH, He-
Ti3ri ipreTacThlH acmekTici Oonbn TabbuIambl. On
KOHE 3aMaHHaH Oepi >KaiFachlll Keiemi. AmaMmaap
9KOHOMHUKAJIBIK, QJICYMETTIK XOHE CasiCH CHUSKTBHI
opTYpii cebenTepMeH Oip JKEpACH EKIHIII Kepre
KeIllin oTeIpansl [Ager, A.A., & Ager, A.E. (2003).
The impact of natural hazards on human migration.
Annals of the Association of American Geogra-
phers, 93(3), 554-571. https://doi.org/10.1111/1467-
8306.9303004]. XanbIKTBIH, KOHBICTaHYbIHA

HETi31IHEH 31 eMip cypill OTBIpFaH XEpAiH Kep
Oenepi icep eremi. XanbIKKa KOJAMIBI eMip CYpy
TYPFBICBIHAH >Kep Oenepi opTachlHaH (U3UKAIBIK-
reorpadusIbIK TaOuFu (aKkTOPhl MaHBI3AB! OOJIBII
ecenreneni. JKep OenepiHiH MOpPHOMETPHUSIIBIK
CUTIaTTaMaaphbl, OHBIH IMIiHAE OWIKTITi, €HICTIri
JKOHE OpHAIACKAaH TYPi KO3FaIBICTHIH JKESHUIITIHE
JKOHE OpTYPITi GacTamKhl pecypcTapablH KO JKETiM-
Iinirine acep eTyi MyMKiH. By Makanana XanbIKKa
KOJaiael eMip CYypy TYpPFBICBIHAH KOHBICTaH-
JBIPYABIH JKep Oenepi opTackIHAaFbl MOPPOMETPHSI-
JIBIK CHIIATTACBIHBIH 9CEPi TYPaJibl aiTaMbI3.

Xanvikmol  KOHbICMAHOBIPY OOUBIHWA MEHi3
Oeneetliner Ouikmixmixkmiy acepi. TeHi3 neHreiHeH
OMIKTIK >kep Oenepi OPTACHIHBIH MOPQOIOTHUSIIBIK
chImarTtaMachl OOMBIHIIIA MAaHBI3ALI OOJNBIN CaHa-
nanel. On Konmailmel eMip Cypy YLIIH XaJbIKTHIH
KOHBICTAHYbl CHIIaThIHA 9cep €Tyl MyMKiH. buik
TayJbl aliMaK IIeH JKOoTajapbl CHUSKTHI OWiK >Kep
Oemepiepi TYPFRIHAAPIBIH KOHBICTAHYBIHA KEACPTi
OOJIBIN, KO3FAJIBICTHI MIEKTEH 1 XKOHE OKIIAyIaHy bl
Tynelpysl MyMKiH [Banerjee, S., & Pandey,
P.C. (2017). The Himalayas: A barrier to cultural
and biological exchange. Current Science, 112(6),
1187-1191. https://doi.org/10.18520/cs/v112/
106/1187-1191].

Taynap na XaJbIKTBIH KOHBICTaHYbIHA Tepic
BIKITAJI €Tyl MYMKiH, OyFaH MBICaN peTiHae AMepHuka
Kypama ILlTtarTapblHbIH IIBIFBICBIHAAFE AmIanad
Tay KyheciH kenripyre O6omampl. Taymap amramkbl
eyponaiblK KOHBICTAaHYIIbUIAp YIIiH TaOHFH TOC-
Kaybut 060bl, 6ipak ojap COHBIMEH Oipre agammap
Tay acylapbl apKbUIBI 0aThICKa Kapail *KbUDKBIFaH
Ke37Ie KOITi-KOH KOJIBIH KaMTaMachI3 eTTi [Bilsbor-
row, R.E. (1998). Migration, population change,
and the rural environment. Environmental man-
agement, 22(5), 763-771. https://doi.org/10.1007/
$002679900139].

Kepicine, anaca xoHe xa3bIK ayMaKTap TAOUFU
pecypcrapra KOJ KETIMAUTIK TIEH KO3FaJIBICTHI
KEHIJIIETE OTHIPBII, XaJIBIKTHIH KOHBICTAHYBIH KaK-
capra amagsl. byran weican pertinge CoATYCTiK
Amepukanarsl ¥JIbl JKa3bIKTapasl KeATipyre Ooia-
IIbI, OHTKEHI JKa3bIK JKep Oemep MeH amaca OWIKTIK
KOHBICTaHyIIbUIapFa OaThIC aiiMakTapra KOHBIC
aynapy »xoibH Kamtamace3 erti [Hurt, R.D. (1996).
The great plains: A natural history. University of
Nebraska Press].

JKep 6edepiniy enicmiciniy XanbIKMblYy KOHbILC-
manyvina acepi. Komaitiasl eMip cypy TYpFbICHIHAH
XaJBIKTBIH KOHBICTaHY CHIIAThIHA 9CEp €TETiH TaFbl
0ip MOpPGhOMETPHUSITBIK CHUIaTTaMa eHIC OOJIBIT
tabbanel. Tik OeTKeaep MeH Spo3usFa YIIbIpaFraH
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aiiMakTapsl )KYpY KUBIH OOJybl MYMKiH, OYJ1 KO3-
FaIIBICTHI KoHE TaOWFH pecypcTapra KoJ XKeTKi3yai
mekreiai [Cossio, A., Bricefio, V., & Farifia, R.A.
(2016). Historical ecology, landscape and biodiver-
sity in the Andes. Journal of Ethnobiology and Eth-
nomedicine, 12(1), 1-18. https://doi.org/10.1186/
s13002-016-0109-9)].

Exinmi »xarpiHaH, akpIphIH KejOey OeTkeiep
KQKETTI pecypcTapra JKoHE KO3FANbICKa OHAl KoJ
JKETKI3yZll KaMTaMachl3s €Ty apKBUIbI  XaIBIKTHIH
KOHBICTaHYbIH JKeHinaereni. bynm komaiinel sxarnaid-
JIAPABIH KapamabiM MbICaTbl peTiHae Kprraiinarsr
Jlecc ycripti GombIN TaOBUIAABL, OHIA JKYMCak OeT-
Keillep aybll MIAPYallbUIbEBIH  JIAMBITYFA  MYM-
KiHmIK Oepai  koHe OyKin —aiiMakTa XabIKTHIH
KOHBICTaHybIHAa BIKMan erri [Li, W., & Zhang,
J. (2018). Mountain-river-lake nexus and its impact on
human migration: A case study of the Jinsha River Ba-
sin in southwestern China. Applied Geography, 91, 112-
123. https://doi.org/10.1016/j.apgeog.2017.12.013].

XKep Oenepi opracbiHBIH MOP(HOMETPHUSIIBIK
CUTIaTTaMaJIapbl, OHBIH IMIiHAE OWIKTITi, EHICTiri,
xep OenepiHiH TYpi KOJaiib! eMip CYpy TYPFBICHIHAH
XaJIBIKTHIH KOHBICTAHY CUTIAThIHA aliTapIbIKTall acep
€Tyl MyMKiH €KeHiH aTam eTKeH keH. buik Taynap
MEH TiK OCTKEeHIep XabIKTBIH KOJAMIIEI eMip CYpy
KaraaldblHAaH KOHBIC ayJapyblHa KeAepri OOyl
MYMKIiH, aJl OMIar meH *a3blK OeTKelsep OFaH OH
pIKan ereni. XKep Oenepi ocsl MOpHOMETPHUSIIBIK
CHUITaTTaMaNapbIHBIH JCepiH 3epTTeyAe MamaHjap
MEH 3epTTeyliiep YVIIiH MIeNIyIli MOHIEe He,
OWTKEeH1 oJlap TYPFBIHIAPIBI KOJAMIIBI KOHBICTAHYFa
0alIaHBICTBI MACENENep i IeIyre aHbIKTaiabl.

byn perre KazakcTaHHBIH HETI3Ti ©HEPKACIN
cajayiapbl COJTYCTIK JKOHE IIBIFBIC OHipieple
opHamackaH. Ocwl (paKTOpIbl ecKepe OTHIPHI,

WHIYCTPUSIIaHABIPY MiHAETTEPIiH iCKE achIpy YIIiH
KOHBIC ayJapyJbl Xy3ere achlpy, OChbl caianapja
KaXETTi jKaHa >KYMBIC OPBIHIAPBIH ally Typajibl
LIEIIIM KaObIIIaHIbI.

MemnekeT oOcbHZA MaHBIABI YOEPICTI  Ty-
IBIpaThIH  Kayinrepnai asaiTy ymiiH Oipkarap Ka-
JamIapapl Kysere acelpyna. ByriHri kxyHi emimizae
YKYMBIC KYIIIl apTBIK OHTYCTIK OHIPJIEePICH CONTYCTIK
eHipnepre asaMarTapabl Kelipyre —OarFpITTasFaH
eKi MeMJIeKeTTIK OaFrapiiaMa >XKyMbIC icreiimi. bar-
JiapiamMa HOTYDKE KYMBICIICH KaMTY/IbI JKoHE yKarman
KocimkepimikTi gameITyasiy 2017 — 2021 sxeiimapra
apHairaH  “EHOEK” MeMIJIEKeTTIK OaraapiamMachIH
OekiTy Typansl, Kazakcran PecrryOmmkace! Y KIMETiHIH
2018 xpursl 13 kapamanmarsl Ne 746 Kayusicer)
OoiibIHITIa JKy3ere acThl. OChl Mocesere OaiIaHbBICThI
alaM/Iap/IbIH TIPLILTIK SPEKeTIHIH Heri3ri (paKTOphIHBIH
6ipi periame Conryctik Kazakcran 00JbICH ayMaFbIHBIH
reoMop(OIOrHSIIBIK JKaFIaiIapbl KapacThIPbLIIbL.

AyMaKTBIH >kep Oemepi HETI3T 3KOJOTHSIIBIK
(akTop, TaOWFU OpTaHBIH O3IHIIK HEri3i OOJBIT
TaOBIIaTBI KOHE aJaMHBIH OMip CYpy Karaaiimapbl
MEH 3KOHOMHKAIIBIK KBI3METIH aHBIKTAHIpl. Axam
opTypii kep OemepiHiH aiMakTaphl OOWBIHIIIA OMip
cypeni. Kes-kenren reoMop¢onorusuibIK sKaFaaitiap,
erep onlap Ochbl aliMakKka KOMBUIATHIH TajlanTapra
colikec Kence (TYpakTbl TYpy YVIUIH >KaWJIBUIBIK,
Kayirci3aiK JKoHE TapTBIMABUIBIK), OHBIH TIpIILTIK
eTy OpTachIHBIH Heri3i Oona anansl. XKep Oexmepi Tay
YKBIHBICTAPBIHBIH JIMTOJIOTHSICEIMEH Oipre TaOWFaTTHIH
«HErI3ri »jeMeHT» Ooubln  TaObIagel. OHBIMEH
TiKeNe Hemece jkKaHama Typ/e TaOHFaTThIH OapIIbIK
Oacka Kypammac OeJiKTepi TBIFbI3 OaifIaHBICTHIL.
ConppIKTan xep Oemepi agaMHBIH KOpIIIaFraH opTaja
KaJIBIITAaCyblHA 9dCEp €TeTiH >KaraaiimapipiH  Oipi
periHze KapacTeipy kepek (1-cyper).

KA3IPT'I TEOMOP®OI'EHE3

Kasipri reomopgo10rusiibiK KypbLibiM

! n!

r Kasipri 3amanrbi skep 0eepin KaabIITACTLIPATHIH

JlacTaymsl Ke3aep

JKOIOrHSLIBI K-reo.\lopd)o.mrunﬂbm
JKarjai

yaepicrep

Kayinri xep 0enepin
KaJbINTACTBIPATHIH
yaepicrep

KayinTi 5K010rHAIbIR-Te0MOP POTOrHATBIK
yAepicTepiHiH AaMy ToyeKeIirin TOMeH/IeTy
Boii i

aap

y

TIPINLIIK KAYIICI3IITT

1-cyper — «AniaM — TaOUFaT — KOFaM» XKYHECiHIH KbI3MET €TYiHIH JIOTHKAJIBIK CXEMAaChI

46



1O.®. JIbrii xoHeE T.0.

CoHFBl KbULAApBl OipliamMa KeH JaMblll Keie
KAaTKaH  OKOJIOTHSUIBIK — reoMmopdoiorust  xep
OenepiHiH eMip Cypyre KOJaWJbUIBIFBIH Tangay
MocenenepiMer aitHabIcaabl. JKep Oenepin SKoo-
THSUTBIK-TeOMOP(ONOTHSITBIK Oarasay, €H alJbIMeH,
ayMaKTBIH MOP(GOMETPHSIIBIK EepeKIIeNiKTepiH ec-
Kepe OTBIPBIN KYprizinyi kepek (Pembed cpens
Xu3HU genoBeka, 2002: 350).

MareMaTHUKaJbIK, CTaTUCTHKAIBIK, AaHAIUTH-
kanbik, ['AXK TexHomorusmap xoHe Oacka omicTep
KOJIIaHbIIaAbl. 3epTTeYAiH Heri3ri omicTepiHiH
0ipi kemeHOI TeoMOPGOJIOTHIIBIK Talnay OFaH
COHBIMEH Oipre, SK30TEHMAIK MNPOLECTEPAIH Jamy
(hakTOpIapeIH KEWIeHII Tanjaay, JallallbIK >KOHE
KaMepalIblK TeoMOpOTIOTHAIIBIK KapTorpadusiay
smicrepi Kipei.

CanzplK cxep OenepiHiH YATICIH Tangay Teo-
MOPQOTOTHSIIBIK KaFAaiIap bl 0P IbIH XaTbIKTHI
KOHBICTaH/ABIPYJaFrbl  KOJNAWIBUIBIK —TYPFbICHIHAH
Oaramay MaHBI3IEI pen atkapansl. ERDAS, Arc-
GIS 10.1 6arnapnamainsik eHiMiHiH Spatial Analyst
MOTyJIi KOMETIMEH Xep OeiepiHiH MOp(POMETPHSITBIK
KOpCETKIITepiH erkel-Terkeil Oaranayra, OeTkel
IKCIO3UIMSICHIMEH OJIAPJIbIH €HICTETiH aHBIKTayFa
MYMKiHZIK Oepeni. XKep OemepiHiH TOpH3OHTaIb
OeiHyi GapiBIK Cy aFbIHAAPH! Y3BIHIBIFBI MEH 3PO-
3UATIBIK Kep Oeaepi miuiHaepiniy ayaaH Oipiirinig
KaThIHACBIHA OaliJIaHBICTHI aHBIKTANAABL. byn omic
MHTEPIIONISALMS POCIMACPIH KOJAaHyFa JKoHE OYKiI
3epTTEy alMarbl VIIiH HOTHXKE allyFa MYMKIHJIIK
oepeni (ITaBmoBa, 2013). XKep OenmepiniH TiK Ti-
JmiMAEHYl amanrtap IIeTiHae Cy alpbIKTapbIHBIH
9pO3Msl HETI3JAEepiHEH achlll KEeTyiH KepceTeli.
Kep Oenmepinin TiTIMIOEHYIH cHIIATTay Ke3iHIE
KYPBUIBIC YLIIH KOJAWIBUIBIK Iopexkeci OOHBbIHINIA
Oaranay, 3pO3MUIBIK KayiNTUTIK IaMachlH Oaranay,
3pO3Usl MPOIECTEPIHEH KOpFay XKOHIHIETi 00beK-
TUIEPAiH KAXKETTIIIrT MEH OpHAaJacyblH Oaranay,
ayMakThl TiK jKocmapiiay OOWBIHIIA >KEp >KYMBIC-
TapBIHBIH KAKETTUIINT MEH KeJIeMiH Oaranay, Cy
OacynpiH, OaTmakTaHyIblH, Cy(QQO3USIBIK-1IOTY
KYOBUTBICTAPBIHBIH J1aMy BIKTUMAIIBIFBIH Oaranay
oepineni (Kynues, 2011: 152-158).

Kep Oemepi xoHEe OHBIH MOPPOMETPHSIIBIK
cUMaTTaManapbiH Oaranay (TiK TUTiMaeHY, Keiae-
HEH TuTiMIeHy, OeTkeil eHicTiri) Oyl KYMBIC
reoaknaparThlK KYHEHIH TEXHOJOTHACH JKOHE Ky-
palIapbIHBIH KOMETI apKbUTbI KY3ere achIphLIaJIbl.
Byn XanbIKTBl KOHBICTaHABIPYFa KOJAMIIBUIBIKTHI
aHBIKTAy MaKCaThIHJA 3EPTTENETiH ayMaKThIH Kep
OenepiH €H JoJ CHMaTTaMachlH alyFa MYMKIHIIK
Oepemni. Contycrik Kazakcran 0OJIBICEI ayMaFbIHBIH
xep Oenepin OaramaynelH OacTamkbl JIepeKTepi

30 M aXbIpaTBUIBIMBI 0ap KEPJiH CaHABIK MOICIi
(OKCM), aymaxtsiH 1:200 000 macmiTaOTarsl TOIIO-
rpadusUTBIK, KoHE TeOMOP(ONIOTHSIIBIK KapTajlaphl
6oxpim Tabbianel. Ecenreynmep craHmaptThl Arc-
GIS 10.1 moxmymni — Spatial Analyst KypangapbsIHBIH
KOMET1MEeH KYPri3isi.

XKep Oenepi OaranmayeiH OipiHIII Ke3€HI OHBIH
aymak emmemi 300 x 300 m mapmbutapra Geiry
Oonasl. OfaH 9pi OCHl MWApIIbUIAPABIH IMIHAE Kep
Oemepi  MOpPHOMETPHSUIBIK — CHIATTaMalapbIHBIH
MOHJIEpi ecenTenin, op mapisl o3 OaraceH (1 -5)
KOPCETKIIIi OOWBIHIIIA AT

XKep Oenmepi TinmimaeHyiHIH Kuimiri (3po3us
JKEJNTICIHIH JTaMybl) THAPOJIOTHS TOOBIHBIH Kypayiaa-
peime ecenrrengi: TonThipy (Fill), aFbIHHBIH OaFbITHI
(Flow Direction), arsia kKocsiHABICH (Flow Accuu-
lation), cy arbiHmapeiH asblkTay (Stream Link),
arbIH TOpTiOI (Stream order) *oHE KEHICTIKTETI Cy
arbIHbI (Stream to Feature).

KenecTi kezekre Kocy (Dissolve), KUBUTBICTBIPY
(Intersect) »oHe KEHICTIKTIK OaitnmaHbICTBIPY (Joint
Features) xypanmapelH maifanaHa OTBHIPBIN, TaH-
JanFaH MIaplibUIap iIIiHAErl 3po3us KeJiCiHiH
keneMiH ecenrtenik (4-cyper). Conrycrik Kazak-
CTaH OONBICHIHBIH XalbIKTHl KOHBICTaHIBIPYFa
KOJIAaHTBIIBIFBI OOWBIHINIA KOJICHEH TUTIMICHYIHIH
Oaramay Hotmxkenepi 4 (29,5%) xone 5 (22,1%)
OB Kypaiabl.

XKep 6enepiHiH Tik TiniMaeHYI (5-cypeT) aiiMak-
THIK cTaTUCTHKA (Zonal Statistics) KypaJIbIHBIH Ke-
METiMEH aHBIKTAJIIbI, MYH/Ia TAHJIAIFaH KBaIpaTTap
IIIHAC MBIFRIC YAMIBIKIEH Oip alitMakka >KaTaThiH
OapybIK pacTpIBIK YSAIIBIKTApIBIH €H Killli jKoHE
€H YJIKEH MOHJICPIHIH apachIHAaFsl albIPMAITBITBIK
(RANGE) ecenrteni. bykin 3epTTeneTiH ayMaKThIH
97%-b1 TiK TUTiMIEHY OOMBIHINA €H a3 0ayuT ajibl.
Conrycrik Kazakcran oONBICEI ayMarbIHBIH Xa-
JIBIKTBl KOHBICTAHJIBIPYFa KONAMIBUIBIFEI OOUBIHINA
TiK TimiMAeHyiH Oaramay HoTmxenepi 3 (49,5%)
xoHe 4 (36,4%) Garmnbl Kypaibl.

EH TeMeH MoH MeH €H TeMeHri Oaranay.bl
Kaxcel Kanrpicray Taysl MeH Kekieray KbIpat-
TapbIHIaFbl ajlaca TayJbl KaJIIbI-)KOHAAP, AKKaH-
OYpIIBIK ©3¢H MaHBIH/IAFbI ICTIOBHANIBIBI TUTIMICH-
red aiimarbl MeH JKakcbl JKanrpicTay Kol MaHbIH-
narel OeTkeld MeH lMMaHTay Taybl ayJaHbBIHJIAFbI
KBIPATThl Ka3bIKTap >KOHE KANIBIK JACHYIAlUSIIBIK
YCTipTTEepai aifTyFa 601a bl

(Slope) enictik OeriHiH Kypansl Oojca, ai
(Surface) GeTki KaOATTBIH TONTHIK KYpaslbl OOJIBITI
caHaiafgpl. OpOip YAMIBIK YIUiH Keydey Kypajbl
Oenrisi Oip YAIIBIK TEH OHBIH ipreyiec YSIIbIKTa-
pBI apachlHAAFBl Z-MOHIHIH MaKCHUMAaJIbl ©3repic
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nmopexecin ecenteini  [ArGIS  for  Desktop.
[OnexTponnswnii pecypc]. URL: http://desktop.arc-
gis.com/ru/arcmap/10.4/tools/spatial-analyst-tool-
box/ (mata obpamenus: 10.12.22)].

Conryctik KazakctaH OOJBICHIHBIH —ayMarbl
EHICTIK KepceTKimTepi OOMBIHINA KOJAMIBI OOJIBITI
caHaiagbsl. Opl Kapaii, kapra amrebpa (Map Al-
gebra) KypanplH maiimanmaHa OTBIPHIN, 5  OaIBIK
mkana 6oipiHma moHiHe Kapait CKO xep Oenepinin
3 MOpGhOMETPHSIIBIK CHIIATTAMACHI KOCBHIHIBICHIHBIH
opTaIlia MoHi ecenTel/Ii.

Ecin manor axkymynssmuemi sicazvizol. Xep denepi
CoJ OeTecTi XOHE TETiC YKa3bIKThI, CONTYCTIK KOHE
CONTYCTIK-IIBIFBIC OaFpITKA Kapail col eHICTeHTeH.
OnbiH abcomotTi 6enrinepi 110-nan 250 M-re neitin,
JKE€KE HBICAaHMAPIBIH CaIBICTRIpMaIbl OWiKTiri 0,5-
3,0 m acwim Tycce, an 10-15 M OMiKTiK apanbIFbIHIa
CHUpeK Kkezgecenmi. byn skep OemepiHmeri *a3bIK-
TBIH 0achIM OOJITriH KaMTBhIFaH «TYHBIK OWBICTHI
Ka3aHIIYKBIPJIApbIHAAFel TONTACKaH KeJIACp MEH
XKeKe KeJlJep, oJl skep OeTiiH mybapnanfaH cunarra
KYJIBIITacKaH OeiHeciH OepeTiHIITIH alThIT KETKEH
»eH. COHIai-aK CONTYCTIK )OHE CONTYCTIK-IIBIFBIC
OarpITTa Tas3 Kapacynapra OeJIHTeH >KbIpajibl
arpiHIap OachIMBIpaK, KeOiHece omapaa Keijep
Ti30eri JkoHe oyiapMeH Oipre iumecre TeOemiKTep
MEH ©XEJri Cy MIalbUTyIaH KajdFaH KalJIbIKTapiaH

kypanran» (Penped Kaszaxcrana, 2017: 236). Ecin
©3€H] XaJbIK IIapyallbUIBIFbIHIA ipl MaHBI3BI 30p
JKOHE JKa3bIKTHI JPeHaKAay1a HeT13Ti cy apTepusChl
0OIBII TAaObBIIABI.

Ecin manpl xa3bifbl TOprail KOJMATHIHBIH IIbI-
FBICBIHA JIeHiH co3putFaH. [IIBIFbICEIHIA OHBIH IIe-
kapacel lllaranmanel e3eHiHIH aHFapbl OOWBIMEH
[HaranansITeHI3 KoMiHe KyiFaH jkepiHe AeHiH ImapT-
THI TypAe EpTic MaHBI Xa3bIFbIMEH OOJiHIM JKaThIP.
OpaH opi CONTYCTIK-IITBIFBICKA Kapaii olbIC OOMBIH A
KeJyiziep/ieH Oacka, OipKaTap LIaFblH Cy KoiiMaiapsl
kipeni. Oxryctiringe Toprail yCTIpTiHIH TOPTKin
aTpIpanTapsl MeH koHe Kekmieray KbIpaThIHBIH
CONTYCTIK OeTkeitiMeH, anm conryctirigae Kazak-
cTaH ImekapaceiMeH IIekreceTiH barteic Cibip
oHraTeIMeH OaliIaHBICKAH.

Mop]onorusuIblK  epeKLIeNikTepi MEH T'eoJo-
THSJIBIK KYPBUTBIMBI JKaFbIHAH Ecii MaHbI jKa3bIFbl
Oiprekti emec. On eki aliMaKTBl KaMTHJbI: baTeic
Cibip oWmIaTHIHBIH OHTYCTIK IIETKi Oeiri »xoHe
Kexmieray Taysbl KbIpaTBIHBIH CONTYCTIK OCTKEHiIHIH
aiaca catbIchl. bipiHimii aiiMarsiHa KeneTiH 00Jcax,
on Ecin MaHBl >Ka3bIFBIHBIH COJTYCTiK-IIBIFBICHI
MeH ObGaraH-Ecin e3eH apaabIFbIHBIH 0aTHIC 0OITiriH
kamtuapl. Onbery merige bateic CiOipaiH meTki
’Ka3bFBIHBIH KYPBUIBIMBIH/IA €K1 CATHIHBI XKBIPATaJIbI
(Toponeukas, 1964; Llanmep, 1967: 352).

rEOMOPBONOTUA

2-cypet — Contyctik KazakcTan 0OJIBICEIHBIH T€OMOP(OIOTHSIIBIK KapTachl

(Kasakctan PecniyOnmukachiHbIH ¥ ITTHIK aTiiackl, 2010: 52-53; Atnac CesepHoro Kazaxcrana, 1970: 22-23)
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TeMmeHri caTbl ayJaHHBIH COJITYCTIK OeJirinme
JIAMBIFaH JKOHE YKOFApPFhI CATHICBIHAH jKaWmak 0o-
TN axeIpaTbiansl. Kak kennmep ToOBIHAH OHTYC-
TIKKEe Kapai CHIIK OaFpITTa JEpJiK >KaTKaH, aii-
TapIbIKTai alKbIH eHicTiK. OHBIH OuMikTiTi 12-15 M.
Byn cateiabIH jkep Oenepi CONTYCTIKKE YKOHE COJI-
TYCTIK-IIBIFBICKA a3/1all CHICTENTEeH aKKyMYyJISTHB-
Ti-IEeHYMAIUSIIBIK, TETiC *a3bIK. OHBIH COJI OaFbIT-
Tarbl abcomoTTi Oenrinepi Giprinaen 175-ten 155
M-T¢ Jneiin TemeHmelni. KeH Kyprak >KbIpaHBIH
aFbIHBIHBIH IIIIHJE COHBIMEH KaTap KeITereH Kol
Ka3aHIIYHKbIpIap, OWNaHIap MeH Kaujap *Ka3blK-
THIH OCTiHJIET1Iel OpHaJlaCKaH.

Ecin MaHBI aKKyMyJIATHUBTI JKa3bIFBIHIA OHJA
JaMbIFaH >KaJbI-IIYHKBIPIbI Kep Oenepi cumat-
TaJIFAH aliMaKThIH IIET1H/IE HET131HEH HEOTEeH ca3 bl
HIeTiHAIepi MEH >KOFapFbl ITHOIICH-TOMEHT1 TOPT-
TIK JKacTaFrbl JKYHIIUTIK KE3CHIHIH TOMEH Kyart-
ol (1-1,5-Han  9-10 M-re aeliiH) KYMIaKThI-Ca3-
JaKTHI MeTiHAuUIepiHeH Typanbl. COHFBUIAPHI Killli-
ripiM MIanbIpaHKel JaKTapMEH CakKTaJlbl, TOMEHT1
caTeIHBIH OeTi opTa 1uielictonienae bareic Cibipmeri
MaKCHUMaJJIbl My3 Oacy AoyipiHAe TOMEHTi Ieic-
TOIIEH aKKYMYJISITOPJIBIK Ka3bIFBIHBIH TACKBIH-MY3-
JBIK CyJIapbIMEH KapbUTybl HOTHXKECIHE KAJIbINTAC-
KaHbIH kepcereni (Pexped Kazaxcrana, 2017: 236).

Buik caTbl KapacTHIPBUIBIT OTHIPFaH ayMaKTbIH
OHTYCTIK-OaThIC OeIiriH amnblll JKaTelp. Topral
TepTKin ycTipTiHiH OHTYCTITiHEH OJ1 KeH, *aWmak
OeTketiMeHn Oeminin, Ecinm e3eHine meiin cy0 eH-
nikre co3putrad. OChl ©3€HHIH COJ XKaranay Oelri-
TiHEH CHIIATTaJFaH CATBIHBIH MIBIFBIC IIIEKAPAChI
erexni. JKorapel caTbl Teric Kenbey KeireH, Kel
xKepiepae conm OenecTi akKKyMYJSTHBTI JKa3bIKTap
kesireni. OHblH abcomoTTik Owmiktiri 200-240
M. Kagzipri (buecoiiran, Kakx xone T1.6.) Kei-
Jep Ka3aHIIYHFBIPIApBIHBIH ipl  JempeccusiFa
YIIBIpaysl KoHE Kep OeTiHIH oNci3 TUTIMACHYIMeH
cumartananel. bynm ipi  KemgepaiH — KeMNIILmiri
COJITYCTIK-IIIBIFBICTAH  OHTYCTIK-0aThICKa  Kapait
keH (10-20 kM) menOepinae Oenmeynep TypiHzne
CO3BUIBITT JKep OenepiHiH OWIMAHIAPBIMEH K-
tenred. OnapeiH merinae exi 0,7-1,5 kM 0onaThH
KOIITEreH QJICi3 OMBUIFAaH MIYHKBIpIApIsl OalKkayFra
0onanmbl, Y3BIHABIFEI 6 KM-Te JeHiHri Ti30ekTe
OpHaNackaH >KaOBIK HeMece >KapThUIall TYHBIK
OacceifHaep KaTapblHa BIABIPaFaH, KOOIHE CONTYCTIK-
HIBIFBIC OAFBITTa CO3BLIFAH KOJIep HeMece KemTa-
OaHBIHIAFBl TOMIICLIIKTED AJIBIN >KaThIp. Mopdo-
JIOTHSUTBIK KYPBUTBIMBI JKa3bIKTBI KECIl ©TeTiH Oy
OWBICTBI BUIOM JKepiepAiH Oenaeynepi Kajabl-
Ka3aHIIYKBIPIIBL JKep OeepiepiHe >KaKblH OpHa-
nackaH (JIaBpos, 1984: 126). [lerenmen, Oyt xepe

afKbIH Kaljap )KOK — 0JIap CUPEK, aHBIK eMeC )KOHE
ajaca.

JXa3pIKTHIK Maiifa ycak >koHE opTamia TyHip-
7T KyMIapMeH, MOJUTIocKanap (ayHackl 6ap KyM-
JaKTapMEH Ka0aTTachIl JKaTKaH ca3iap, ca3laKrap
— KYHIIUTIK KaOaThIHBIH TOMEHT1 TOPTTIK IIeriH-
ninepined typanasl. Onapasiy KyaTtsl 10-12 mM-gen
20-40 M-Te nenin.

Oprta mieiHCTONCHHIH OachlHAa CHUIATTAJIBII
OTBIpFaH JKa3bIKTaH KOPIIJIEC XKATKaH COJTYCTIK
aymarbl OipHeme per Ketepiyim Oomapl. Opra
IJICHCTOLICH 1K TACKBIHIBI-MY3/IbI CY aFbIHAaPbIHbIH
SPO3USIBIK TPOIECIHIH ocepi HETI3ri ayMaKTBIK
YKOFaphl OpHAJIaCybIHA OAMIAHBICTHI OYJT )Ka3BIKTHIH
TiTIMIEHY1 a3 FaHa OOJIIbI, COHIBIKTaH OHBIH O€Ti
afTapJIbIKTall ©3repreH KOK.

Exinmn aimak — Eciin MaHBI Ka3bIFBIHBIH OH-
TYCTIK-TIBIFBIC OOiTiH KaMTUTHIH Kekmieray Kbi-
PHITBIHBIH COJNTYCTIK OCTKEHiHIEri TOMEHTI CaThl-
cel. CaThIHBIH XKep OeTKeii KaTThl TETICTENTeH,
JIETCHMEH MOP(POTUSIIBIK KaFJaibIHAH OapiIbIK
kepae Oipaeit emecriri Oenrimi. OHBIH OHTYCTIK-
IIBIFBIC 06Tl JEeHYNAIUsUIBIK YCTipTTI Oemnecti
kenreH, bateic Cilip jKa3bIFBIHBIH Ipreliec XKaTKaH
xep Oeniri keTepiniM aliMarblHa Kipin, onapAaH
JKalmak, O0ipaK eHICTiri >KakChl alKbIHAAIFaH. Y C-
TIpT YcTiHAeri OOpHbUINAK LIeTiHINEp KyKa, ai
HETI3T1 Tay JKBIHBICTAPHI KOOIHECE JKep KOWHAYBIH A
xartaznpl. Keit sxepnepae (15-20 M aeiiin) maneo3oit
JKBIHBICTApPBbIHAH KypasiraH Telenep HeMece IIo-
KbUTap TOOBI acKaKTalFaH. bys jka3pIKTBIH abco-
motTi 6enrinepi 330-310-man 250-220 M-re nmefiiH,
onmap contycrikke Kapaii barteic Cibip oiima-
TBIHA Kapai TemeHxaewmi. KosrampickiHa Kapait
COJITYCTIKKE CHICTEHINl HEMECE BUITWIAI Ka3bIK-
THIKTa OapiIBIFBl TOMEHACH L. Y CTipT OeTiHiH Oap-
TBIK OKEpiHNE KeJIiK-aJUTIOBHIATII HeMece JeNFo-
BUIIITI-Ca3/lbl MIOTIHAUIEPTe TOJBI IIAFBIH, a3all
TUTIMIGHTCH W30METPHSIIBIK HEMECE CO3BUIFaH
oMBICTap Ke3/Iece .

Bareic OesiriHae cumarrajgrad caTblHBIH OeTi
JKOFapFbl TUTHOIIEH-TOMEHTT TOPTTIK MeTiHALIePIHIH
KyaTThl KAIBIHABIFBIMCH JKaOBUFaH JEpIiK Teric
AKKyMYJIATUBTIK Ka3blK OOJNBIT TaObUTambl. by
JKa3BIKTBIH KeHOip skepiepinae eHi 3 kM-u1eH 12 kM-
re JIeiH CO3BUIFaH OWBICTBI JKepiep OaiKamaipl,
keOiHece OaTmakThl, ONAapAbIH TYOIHAE KillIKeHTan
KOINTEreH J>KbUIFaaap, Kell Ka3aHIIYHKbIPJIaphl MEH
Kanmap opHaimackaH. MyHspaa# temimaep Ecin maHbr
YKa3BIFBIHBIH CONTYCTIK OOJIriHIH TpHBaIbI-OacceiH
xkep Oemepine ete ykcac. CaThIHBIH OHTYCTIK
IeKapacsl OHbI Oein TypaTsiH Kekieray KblpaTbHaH
AMKBIH KOPIHT'eH KepTIeIl OOJIBI TaObIIaIbl.
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Opraneik Oemiringeri Ecinm MaHBI  Ka3bIFbI
Ecin e3eHi aHFapbIMEH >KOHE OHBIH CallaapbIMEH
oemnineni. Ecin — Eptic e3eHiHiH con canacel, Hus3
TayJmapbIHBIH CONTYCTIK OeTkeinepiHeH Oacray
amaspl. JKa3bIKTHIH IIETiHE OJT TEK TOMEHT1 aFbICTICH
€HIN, OHBI COJTYCTIK-CONTYCTIK-IIBIFBIC OaFbITTa
Kecirn etefli. bysr cerMeHTTeri OHBIH aHFAPBIHBIH CHI
10-xkMm-zeH 15 kM-re feiiiH co3butraH. berkeinepi
ACUMMETPHSUIBI, OH JKaFbl TIK JKapKaOaKThI, COJI
JKarbl JKaWak »oHe KEH Teppaca ajaHIapbIMEH
Oipre xypeni. ApHacsl TepeH TUTIMACHTeH, KeHoip
JKepJepiHae OHBIH TYOIHIE MalleOTeHIK IeriHi
KBIHBICTAP KOPIHEMl, all aTKanThlH TapbUFaH Te-
mimzepinge (CepreeBka K.) Tay >KbIHBICTAPBIHBIH
yikeH 1eri maiiga Oonagsl. Ecin e3senine Mman-
OYpIBIK ©3¢HI OH KarblHAH KYWBUIFAaHHAH KEHiH
OcTkelnep emoyip TOMEHIEHl, apHalapblH TiK
MEeaHApIap KYpaiIbl, al jKahblIMaJa KeNTereH
€CKi apHajap JaMmbIiFaH. Ecil MaHbBl >Ka3bIFBIHBIH
meringeri Ecin anrapeinga 2 skailibuiMa MeH Oip-
HEIIIe )KalblIMa MaHbl TeppacajapbiHa OeTiHe .

TeppacanapmerH OeTTepi oAeTTE ©OTE KYIITI
JETIOBAAIABI TUTeH(TI MeTiHaIIepMEH Ka0blIaabl
JKOHE MYHJIal jkepiepae onap MOP(OIOTHUSIBIK
TYpPFBIIAH oMci3 KepiHendi. by Teppaccamapast
KYpaWTBIH IIOTiHAUIEp KypaMbl MEH KaJbIHJBIFbI
JKarbIHaH YKCAC, YCaKTaJFaH HEeT13T'1 )KbIHBICTaphI 0ap
KOHBIP KYMJIAKThI Ca3/Ibl 5KOHE KYM YKOHE KHBIPIIBIK
TaCTBI MATEPUAIIBI KaMTHBI. OJIap IbIH KATBIHIBIFbI
5-6 M. ApHaHbIH eKi karbiHAa, Ecinm ankaObIHBIH
OYKLT cumaTTanFaH KeciHJICiHAe, €Ki JeHreii
XKalbliMa JaMblFaH (KOFaprbl — 7-8 M, TOMEHTI —
3-5 m). XKaiibumansl TeppacanapblHbIH €Hi Te Tap
— 1-2 xm), Temimaepi keH (7-11 kM) KUBIIBICAIBI.
OnapaplH aUTIOBHMIHIH KypaMbl HETi3iHEH apHa
allaThIH Tay JKBIHBICTAPBIHA OAMIIAHBICTHI, KYMJIbI-
ca3pl MaTepuall, Kei Kepiep/e KUBIPIIBIK TacTap
OacbiM. Tay KBIHBICTAPBIHBIH KaJBIHJABIFB 2-3
M-J€H 6-7 M-Tre JeiliH XKeTeal.

Ilarananel ©3¢HIHIH aHFaphl Tas3 3aMaHayH
JKBIPAJIBI JKEpIIepi MeH ©3iHIH OYHipIIiK aJTFOBHATIIBI
HmIeriHAINIepiHeH TYpaabl. O3eHHIH KalblIIMaCEIMEH
Oipre, >kallbUIMaHBIH YCTiHJIE €Ki Teppacachl Oap.
EHn Owuik exiHmi TeppaccanblH eHi 2 kM -1eH 10 kM-
re JeiiH, Oipak >kKalbUIMaHBIH YCTIHAErT OapiibiK
kepae KamTeiMarad. [llarananel e3eHiHIH KalbLTMa
Teppacachl keH eMec (50-250 m). OTe ki )KOFapFbl
xKalpiMa Oalikanmaipl. ApHa KeH eMec, ©3¢HHIH
TOMEHI aFbICHIHJIA €H YJKeH eHi 70 M-re JeiiH
xereai. JKac aliblpMaIbUTBIFEl OOMBIHINA KO TEp-
paccanapbl 3¢H TeppacaiapbiHa mapajiesib KeeIl.
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Kenrteren xenmepae Karakalh >koHe OipiHImI
Teppaccanap 0ap. bipiHun ke Teppaccachl yIIiH
OomikTiri 1-1,2 M GoyaThlH €Ki KYMJBI KaJlaap/IbIH
6omysiMeH cumatTanaasl. Exinmm Teppaca, OipiHmIi
CHAKTBI, KYMAapAaH TYpajsl, OipaK eciMIikKTepMeH
keOipek OekitinreH. OnbiH eHi 0,5-ten 1,0 kM-re
JIEeHiH.

Epmic manvr  axxymyasyusnvl  scasvievl Coll-
TYCTIK IICH IIBIFBIC OAaFBITKA Kapaii coil Keydey Teric
6erkeiini kenreH. OHBIH a0COMIOTTI OMIKTIKTIKTEPI
0ip 6arpiTTa 120-man 110 mM-re neitin ToMeHmeH i,
©3eH JKemici Hamap nambiFad. KapacThIpBUIBII
OTBIpFaH IIBIFBICTA XKAa3bIK KillkeHTal Cineri o3¢Hi-
HiH aHFaApBIMEH KECUITCH.

KypbUlBIMABIK ~ JKaFbIHAH  KapacThIPHUIBII
OTBIPFaH JKa3bIK EpTic OWUMATHIHBIH MIETiHAC 1a-
MbIFaH. COHFBICBIHBIH ipreTachl OipTiHzen batbic
Cibipre kapaii xoHe KypT — EpTic OWNaTBIHBIH
OpTaNbIFbIHA Kapail OeT ajibim, onxa oia 2000 M-re
neitin toMmenaeni. OHmar mMe3030M-KaliHO3al IIo-
riHgIepiHeH  KanbmtacThl.  3.A.CBapHUeBCKHIA-
neiH (CBapuueBckas, 1965: 210) catbuibl KYpBUTHI-
MBIMEH CHITaTTAJIATBIH 9p TYPJIi )KaCTaFbI TaJIEOTeH-
HEOTeH >OHE TOPTTIK MIeTiHMAINepiHeH KypalFaH
JKa3bIKTap/Ibl Kypanbl.

Koxwemay spozusnvlk-mekmoHukanivly aiaca
Mayavl-ycax woxuLivl Koipamul Kazak KalKaHbIHBIH
COJITYCTIK MIETiHAC OpHaNackaH jkoHe Kexmieray
KoeTepinyiMeH colikec kemeni. OHBIH TOMEHTI
6emiri Contycrik Kaszakcran xa3pirbiana (242 m
abc.) OmikTikTe XaTblp. KapacThIpbUIBINT OTHIpFaH
ayMak IIeriHjae Tay Oelepi apajiIblK CHUIIATKa ue,
Ka3ipri yakpITTa JKaHAPTBUIFAH TEKTOHUKAJIBIK
OY3BbUIBICTAP/IBIH KAPBUIBIMIAPHIMEH — IIIEKTEINTEH.
AOCONIOTTI OHE CaJBICTBHIPMANIBI  OMIKTIKTEP
OOMBIHIIIA TayJap/bl aaca Jell KIKTeyre OOabl.
MophomoTusITBIK TYPFBIIaH OJlap TOPTTIK Ke3eHJIe
naina OoNFaH Kanabl-KyMOe3/li ’KoHe KOHYC Topi3/Ii
TYpJepiMEH KaJIbINTACKaH.

Oszen aneapnapel. Arrap xemici cupek. O
Kekmreray keTepimiMiHIH OpTambIK OeIiriHeH
paamannmbel TypAe ammakraiael. Ecin e3eHiHIH aH-
rapel (MIMaHOypnbIK, AKKaHOYpnbIK, T.0. caina-
napeiMeH) OepinreH. DK30TeHIIK Kejuep Maiaa
00y KaFbIHaH OOTeTTIK KOHE KaTall Ae(IIAIUSIIBIK
alBIpMaIIBUTBIKTApMEH  KepceTinreH.  bererrtep
Ka3ipri ©3¢H aHFapliapbl MEH IeIIOBHAIIIBI-TIPO-
JMOBHANNBl JKa3blKTapAa opHamackaH. Omap aH-
FapiapAblH OacTamkpl TEPEeHICYIMEH IIeKTEel-
TeH Hemece OeTKeMNIepJeH TYCETIH IeIOBHANIbI
nueiidrepmen Oererrenren. Onap Tas3 TepeH-
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JiriMeH, TYOiHIH TETIiCTIrIMEH >KoHE aFallaybIHbIH
TOMEH OpHANACybIMEH CHUIIATTAIabl.

Cop-aeususIbIK KOJIAeP €Ki ICHEIICHHIH
OeTiH/e KeH TapalFaH *oHe Ka3ipri THAPOTOpaIIeH
Oaiinmaneicel kOK. Kememi ycak cy KoimManapbl
»azJa Kyprar copra, copranra aitaanaas! (Kapacop,
onakcop, T.0. xennep). Ilaiina Gomy >xarbiHaH
9K30TE€HIIK KOJJEpAiH JKarajay OenjeyiH eki
AKKyMYJIATUBTI JKOHE Teppaccajlap MeH jKarajay
KOHIApHI Oap >karakail aneii xateip. OpTa TOPTTIK
Ke3eHiH/leri ekinm Teppacacel Lllomkansl KeiHiH
MaHBIHa )KaKcbl Kepinei. bipinmri Teppacca 6apibik
KeJIZIep/ie COHFBI TOPTTIK Ke3eHiHe qaMblrad. Onap
KeH, Keibip ipi kemmepme 10 KM-re CO3BLIAIBL
Buikriri 1,5-2 M-nen acnatigsl. Kengepiy xaraxai
Oenpeyi Tap, )karanay KOHAAPBI KYM MEH KHUBIPIIBIK
Tac KMHAKTApbIHAH TYPaJbl.

3epTTEy HITH:KEJIEP] KIHE TATKbLIAY

ConTtyctik Kazakctan 00JIbICHl ayMaFbIHBIH JKEP
OelepiHiH KOAWIBUIBIK JOPEXKECIHE TaNay, Keecl
rapaMeTpIepii ECKepe OTHIPHII KYPTi3iii:

— OeTiHiH eHicTiri (Tpagycren);

—Kep Oezepi TiTMIEHY TepeH/IIri ()KOFapFbI a0co-
JIFOTTI JKSHE TOMEHT1 OMIKTIKTEPiHIH alibIpMaIIbUTBIFBI );

— skep Oexepi TimimaeHyiHiH xuimiri (1 km?
ayMak OOWBIHINIA 3PO3HsI KECIHIUICPIHIH Y3bIH/IbIK-
TapbIHBIH KOCHIHJIBICHI).

XKep OenepiniH MOPGHOMETPHUSICHIH CHUIATTAWTHIH
HETI3TI KOPCETKIIITEeP/iH aJbIHFaH IapaMeTpiepiH
€CKEpE OTBIPBII, JKep OeNePiHIH XaTbIKThl KOHBICTAH-
TBIpYFa KONMAITBUIBIK, Topexeci 0ec OalIbIK, perTHHT-
TIK XYie apKpUIbl ecenTeni. VHTerpamibplk Kepeer-
il sxep OenepiHiH KONAMIBUTBHIK TOPEKECiHIH opTypaIi
aliMaKTapbIH aHBIKTayFa MYMKIHIiK Oepeni (1-kecte).

1-xecte — Contycrik Kazakcran OOJBICHIHBIH TYPFBIHIAPHIH KOHBICTAHABIPYFa KOJIAMIBI pesbed MopeKeciHiH HHTErpajiibIK
kepcetkimrepi (Ka3zakcTaH XaaKslH KOHBICTaHIBIPY JKYHECIH KeTUIHiIpyAiH reorpadusuisik Herizaepi, 2015: 329)

Herisri kepceTkimrep koHe o1apabIH mapaMeTpJiepi
. . Baranay Berinig Kep Oenepi A - sl
KounaitnplibIk gapesxeci wepeeTu enicTiri, Tepernirimin Kep Genepi TlJ;ll}wl}::ll;ylHlH SKMLJTIT,
° Tinimaenyi, M
KOJIAMJIBI 5 5-tren a3 30-maH a3 250-neH a3
LIAPTTHI KOJTANIIbI 4 5-10 30-100 250-500
azJar KoJaibl 3 10-15 100-200 500-750
KOJIaHiChI3 2 15-20 750-200 1000-750
©OTC KOIAKCHI3 1 20-nan 750-neH actam 1000-nan actam
acram

Ennin sxep Oenepi opTachbIHBIH Ka3ipri )KaF1aibiH
KBaTUMeTpus oaicimeH Oaranay Conrycrik Kazak-
CTaH OONBICHI TYPFBIHIAPHIHBIH KOHBICTAHYbIHA
KOJAMIBUTBIK Topeskeci OOMBIHIIA kep OemepiH
ayJlaHAaCThIPy KapTachlHIa KepceTiireH (3-cyper).
Kapra ERDAS 0OarmapiiaManblK KypajIblH, COHIAM-
ak ArcGIS 10.5 — Spatial Analyst moayniH KoIIaHY
apKbUTBI  KYpacThipbuiabl. Kenbey OypblmTapsia
ecenreyre, COHJIai-aK sxep OeepiHiH TITIMICHY1HIH
THIFBI3/IBIFEI MEH TepeHairine (4, S5-cyperrep) xep
OenepiHiH UQPIBIK YITICI HET13 OOMIbI.

Kep 6enepinin TimimaeHny Teperairi 30 M-aeH
a3 XaJiplK eMip Cypy YUIiH kep Oemepi KOaiiibl
JIen caHalaThIH ayMmakTapra (5 Oamn), xep Oemepi
TITIMICHYIHIH JKULIiri OoibiHma 250 M-aeH a3
JkoHe OeTiHiH eHicTiri 50 M-IeH a3 aiiMaKTaphIHa
Conrycrik KazakcTan 00IBICBIHBIH 0aThIC, OPTaIBIK
JKOHE IIBIFBIC OONKTepiHAeri JKa3blK KeJaepi,
OeyecTi KOHE TEriC JKOHJIbI KO li-aJTFOBUAII B
JKa3BIKTapHhI KaTaIbl. OHipIe KOJMaHIbl JKaF aiiapsl

0ap aymakrap mamamved 21 087,4 MbIH KM? jxepIi
HEMeCe JKalbl ayMakKThIH 2 1,6% — bIH aJIbII JKaThIp.

[apTThl KOJAMIIBI )KaFMaIapsl Oap ayMaKTapra
(4 6amn) xep Oemepi TimiMaeHyiHiH xuimiri 100 m
neitin, Ecin e3¢HiHIH COJ JKaK jKarajayblHIa JKep
Oenepi TimimaenyiHiH xwuiniri 500 M-re neiin xxoHe
Oerkeifiriy eHicTiri 5-10° kanapl-OWNATTBI Kep
OemepiHiH KOJIIi-aJTIOBHIIII JKka3bIKTap, Lllaramambt
MeH KambICakTbl e3eHAEpiHIH apaibIFbIHIAFbI
JKa3bIK JKOHE €HICTI a0pa3HsuTBIK-aKKyMYIISIIHASIIBIK
x)a3bIKTap, CUIETITeHI3 KOJiHIH OHTYCTITIH/IETT Ca
€HICTeHIeH IeHYNAIUSUIBIK KOHE JKaWlaK Ka3bIK-
tapra OeminreH. IllapTTel KoNailyibl >karmanapsl
Oap aymakTap mamameH 39 979 MbIH KM’ Kepi
HeMmece Kannbl ayMakThIH 40,9%-bIH abll KaTbIp.

Aznam KoJaimel Jkarmaiimapsl 6ap aymaxTapra
(3 Gamn) e3eH aHFapiiapbl, 3aMaHayH XKalbLIMAaIIap,
COHBIMEH KaTrap KeJ MaHBIHIarbl OeTKeisep
JKOHE ©3€H MaHBLIHIAFbl TUIIMJIEHIEH ACIIOBUAJIIBI
JKa3blK JKall Keyoey JeltOBHAaJIBI-TIPOIIOBUAAIIBI
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*a3bIKTap koHe Ecin sxone MManOypnbIK e3eHaepi
apaJbIFbIHAAFbIKeJIOey a0pa3HsIIbIK-aKKyMYJISITUBTI
XKOHE JKaimak kaspikTap, CekcenoOaiicop Keui
ayJaHBIHAAFBl TUTIMICHICH Jaja Keyioeyjepi MeH

OenecTi aOpa3usIbIK Ka3bIKTAphl JKaTaubl. A3far
KOJTaW/bl JKarjaiiapel 0ap aymakTap IIaMaMeH
31,769,2 MbIH KM? HEMECE KBl ayMaKThIH 32,5%
KYpaupl.

Nuom oy W o 5 o i )

g XANBIKTHI KOHBICTAHALIPY YLLUIH KONANBINGIK A8PEXECI
BOMBIHWA XEP BEAEPIHIH LWAPTTAPbI

IPEOTOrHANKIK KSFOSHIBEANN
{ERAMNKINKK NepERact

18 vonaices

waan sonine
wapTT Konang

onaiine

- o

KoL K0 QAL RKHIAYIIA 1M KO K33

3-cyper — Conrycrix Kazakcran 00IbICEIHA XaNBIKTBl KOHBICTAHJIBIPY YIIIH

KOJIAWIIBIIBIK Japekeci OoibIHIIa xKep OeaepiHiH xaraaitnaps

XanbIKTBIH 6Mip cypyl YLIiH KoJaichI3 (2 6am)
00JIBII CaHaJaThIH ayMakTa jkep Oeepl TUTIMISHY
tepenairi 750-200 M-re neiin >kepli ajbll KaTbIp.
XKep 6enepi tinimaenyinin xuimiri 1000-750 m-aen
KEM eMeC XoHe OeTiHiH eHictiri 15-20°-man a3
0O0JIBII KEJICTIH ay/JJaHbl XKarblHAH a3 FaHa ayMaKThl
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kamtuapl. HerizineH Oyn  VMaHOYpIBIK XKoHE
BaObIKOYPIIBIK ©3€HICPIHIH KOFaprbl arbIChIHIAFbI
©3CHAPATIBIK IMOKBUIAPhl 0ap JKa3bIKTHIK JKOHE
OeyecTi MIOKBIAPAJIBIK kasbikTap MeH Illankap
KeJIi ayJlaHbIHIAFbl Cy alpBIKTHIK YCaK MIOKbLIap.
Komaiicei3 sxarmaiaapel 0ap aymakrap HIaMameH
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219,9 meiH kM2 HeMmece kammbl ayMakThiH 0,2% —  Kapoii kenuepiHiH aifHaiach) Ka3bIKThl JKOHE Teppa-

BIH aJaJIbl. caJlaHFaH KeJl JKa3bIKTaphl JKaTKbI3bUFaH. OTe Konaii-
Otre KoNaiichl3 JKaFmaiapel Oap aymakTapra  CbI3 KarJainapbl Oap aymakrap mamamer 4685,2 MbIH

(2 6amn) (Cineritenis, Teke, Ynken Kapo#i, Kimn  km* Hemece jkairbl ayMakTbiH 4,8% — bIH Kypau/ibl.

w -

o

| XANbIKTb! KOHBICTAHBIPY YLWIH KONAUIbIbIK ASPEXEC | ¢
BOVbIHLLIA XEP BENEPI TINIMAEHYIHIH KMINIT KAPTACHI

s

v
KocTassciis CamAcTs

e

WEP BEAED! TINMAERY] KVANTHK
KONAAIBIbIK JIOPEKECH

qosiican

230N Kanadns!

wWaprTel KonaANs!

- sl

YOIIAKAH0D Qy5arb. KPAbIK IPOIAAHbIN SMybI YVanuxanoa ayaaes, Texs kenl

4-cypet — ContycTik Kazakcran 00bIChIHA XAIBIKThI KOHBICTAHIBIPY YIIIiH KOJaUTBUIBIK
Jopexeci OoitbiHIIa xep Oeaepi TUTIMACHYIHIH JKHITIri KapTachl
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( XAMNbIKTb! KOHBICTAHALIPY YLWIH KONAMNBINLIK ASPEXECI BOMLIHLA
XKEP BEAEPI TINIMAEHY TEPEHLIMNHIH KAPTACH!

WEP BELEPI TINNAEKY TEPEHINHIH
KONARIHITIEIK JIOFFRECI
vonadcua

3020 yonaiine

WD L AR

|
- i

100 101 QYA NOYLLK QI MYI M1 1] MOl L1

. HKy0TACH 201, KO K ARYRIYIA 18 1] KD 1

5-cypet — Conrtycrik KazakcTaHn 00IbIChIHA XaTbIKTHl KOHBICTAHBIPY YIIIH KOJAMITBIIBIK
Ioperxeci OoMBIHIIA skep Oenepi TUTIMIAESHY TepeHIiri KapTackl

KopbIThIHABI
Ocpinaifia,  KOJNAWIBI  Kargaimapel  Oap
Conryctrik  Kazakctan = OOJBICBI  ayMaFbIHBIH

reoMopoNIOTHSIIBIK kep Oemepi  mramameH 21
087,4 meiy kM? (ayMakThiH 21,6%) ayMaKThl ajabin
JKATBIP;, IMAPTTHl KOJAMNbBI >Karmaiimapel Oap —
miamamer 39 979 wmeiH kM2 (aymakteiH 40,9%);
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a3j;an KoJIAWIbl  JKarJaiiapblMEH — IIaMaMeH
31 769,2 MbiH KM?> (Kajmbl ayMakTeiH 32,5%);
KOJAChI3 KarmalnmapeiMeH — mamameH 219,9
MbIH KM? (aymMakThiH 0,2%) >koHE eTe KOJaiChI3
JKargalmapeIMeH — IaMamen 4 685,2 MbBIH KM?
(aymakteiH 4,8%) kamThiael. S¥HH, COATYCTIK
Kazakctan 0OnBICEI ayMarblHBIH JKapTHICHIHAH
acTambl XaJbIKTHIH OMIp CYpPYiHE KOJIaibl.
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OUEHKA MOYBEHHO-TEOBOTAHUYECKOIO COCTOAHUA
3EMEAbHbIX YYACTKOB AECHOTO ®OHAA HA INMPUMEPE
OPAMHOTOPCKOIO AECHHUYECTBA

3eMeAbHbIN (POHA HAXOANTCS B MOCTOSHHOM ABV>KEHWUN. 3EMAN MEPEBOASATCS U3 OAHMX KaTeropmm
M yroaMin B Apyrue. YXyAlleHMe 3KOAOTMYECKOro COCTOSHMUS 3eMeAb, PasBUTME 3PO3MOHHbIX
NpoLLeccoB, OMyCTbIHMBAHME, 3aCOA€HME, 3arpg3HeHre XMMUYECKMMM M PaAMOAKTMBHbBIMM
BeLeCTBaMM, 3apacTaHie AeCOM U KYCTapPHMKOM 3€MeAb €XEroAHO MCKAIOYAIOT M3 MCMOAb30BaHMS
3HauYMTEeAbHbIE MAOLAAM.

Mpn pPeKorHoCLUMPOBOYHOIO MapLUPYTHO-METAEBOM OOCAEAOBAHMM 3EMEAbHbIX Y4acTKOB
BbIAEAEHbI TUMbl PACTUTEAbHbIX acCoUMaLMil. [AaBHbIM 06Pa30M BbISIBAEHME TUMOB PACTUTEAbHbIX
accoumaumm MO3BOAMAO TMPOBECTU TMPEABAPUTEAbHYIO OLIEHKY Ha MEeCTHOCTM O KayecTse
MCCAEAYEMbIX YUYaCTKOB Ha MpeAMeT BOCCTAHOBAEHMSI AeCHbIX MaccuBoB. lMpoBeaeHa paboTa
MO WMCCAEAOBAHMIO AECHMYECTB, PACNOAOXEHHbIx Ha Tepputopumn CebepHoro KasaxcTaHa.
O6cAaepOBaHHbIE YUYACTKM PACMOAOXEHbl B AECOCTEMHOM Mosice Ha MpaBoOepexxHON CTOpoHe
p. Mwnm B ceBepo-KOKYETABCKOM MnoapanioHe. M3yyeHune Mo4Bbl OCYLECTBASAOCH METOAOM
3aKAQAKM TMOUBEHHbIX Pa3pe3oB M MOAYSM C OMUCAHWMEM MOLLHOCTWM ropu3oHToB. CTpyKTypa
MouYBbl OMpeAeAsiAacb METOAOM pa3buBkM o6pasuoB mnousbl. 10 pe3yAbTaTam MCCAEAOBAHUS
ObIAM BbIpabOTaHbl pEKOMEHAALMM AASl KATEFOPUIA NAOLaAen. Takxke GbiAM ONpeAeAeHbl MAOLLAAM
Y4aCTKOB MPUIrOAHbIX AASl BCEX OCHOBHbIX AECHbIX MOPOA M MAOWAAM C UMEIOLLMMNCH AeCamMK,
AECHbIMU KYAbTYPaMu, 3apocCLine CaMOCEBOM.

O6Lme pekomeHAaLMu 6biAM CCHOPMMPOBaHbI MPU HEMOCPEACTBEHHOM MPOBEAEHNU 0GCAEAOBAHMM
Ha MECTHOCTU, HO CUCTEMHbIN MOHUTOPUHT, C MPUMEHEHMEM METOAOB ANMCTAaHLMOHHOTO 30HAMPOBAHMS
3emAn, Mor 6bl 0BAErYMTb MPOBOAMMBIE MCCAEAOBaHMS. Pa3BUTME METOAA KOMMAEKCHOrO 3KOAOrO-
reorpacmMyeckoro MCCAEAOBaHWsS B OYAyLLEM MOXEeT 3HAUMTEAbHO TMOBbICUTb 3(EKTUBHOCTb
AECOYCTPOUTEAbHbIX PaboT B LEAOM WM MMHUMM3MPOBATb MOTEPH, CBSI3aHHblE C BO3AENCTBUSIMM
BHELLHeN CpeAbl.

KAtoueBble cAoBa: NouBa, pacTUTEAbHbIE aCCOLMALMM, MOYBEHHDIN Pa3pes3, XMMUYECKMI aHaAm3,
A€CHMYECTBO.

N. Shogelova'’, S. Sartin?, Zh. Omirzhanova?, T. Zveryachenko?
3International Educational Corporation, Kazakhstan, Almaty
2North Kazakhstan University named after Manash Kozybayev, Kazakhstan, Petropavlovsk,
*e-mail: nazym-shogelova@mail.ru
Assessment of the soil — geobotanical condition of forest fund land plots
on the example of the Orlinogorsk forestry

The land fund is in constant motion. Lands are transferred from some categories and lands to others.
The deterioration of the ecological state of the lands, the development of erosion processes, desertifica-
tion, salinization, pollution with chemical and radioactive substances, overgrowth of forest and shrub
lands annually exclude significant areas from use.

During the reconnaissance route-loop survey of land plots, types of plant associations were identi-
fied. Mainly, the identification of types of plant associations made it possible to conduct a preliminary
assessment on the ground about the quality of the studied sites for the restoration of forests. Work has
been carried out on the study of forest areas located on the territory of Northern Kazakhstan. The sur-
veyed sites are located in the forest-steppe zone on the right-bank side of the Ishim River in the North
Kokchetav subdistrict. The study of the soil was carried out by the method of laying soil sections and
semi-sections with a description of the power of horizons. The soil structure was determined by the
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method of splitting soil samples. Based on the results of the study, recommendations were developed
for the categories of areas. The areas of plots suitable for all major forest species and areas with existing
forests, forest crops overgrown with self-seeding were also determined.

General recommendations were formed during the direct conduct of surveys on the ground, but
systematic monitoring, using remote sensing methods of the Earth, could facilitate the ongoing research.
The development of the method of integrated ecological and geographical research in the future can sig-
nificantly increase the efficiency of forest management work in general and minimize losses associated
with environmental influences.

Key words: soils, plant associations, soil logging, chemical analysis, forestry.
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OpPAMHOIOp OPMaHLLbIAbIFbI MbICAAbIHAQ OPMaH KOpbl Xep
yuyackeAepiHiH, TonbIpak-reo00TaHUKAADIK, XKak-KyHiH 6araray

XKep kopbl TypakTbl Ko3FaabicTa. >Kep 6ip caHaTTaH >kaHe 6acka >kepre ayblCTbipblAaabl. XKepain
SKOAOTMSABIK, »Ka-KYMiHIH HallapAaybl, 3PO3MSAAbIK, MPOLIECTEPAIH AaMybl, LUOAEATTEHY, TY3AQHY,
XUMUSIABIK, )KOHE PAAMOAKTMBTI 3aTTAPMEH AACTaHy, opMaH MeH ByTaAapAblH, 6acbin KeTyi XbIA CaiibiH
EAeyAi arnaHAQpAbI MaAAAAHYAQH aAbIM TaCTaAdAbl.

XKep yuackeaepiH 6apAay MapLIPYTTbIK-LMKAAIK 3epTTey Ke3iHAE OCIMAIK KaybIMAACTbIKTAPbIHbIH,
TYPAEPI aHblKTaAAbl. HerisiHeH eCiMAiK KaybIMAACTbIKTapbIHbIH, TYPAEPIH aHblKTay OpMaH aAKanTapbliH
KAAMbIHA KEATIPY YLLiH 3ePTTEAETIH yYaCcKeAepAiH canacbl Typabl XKepriAikTi XEPAE aAAbIH aAa OaFasay
Kyprizyre MymkiHaik 6epai. CoaTycTik KasakcraH aymarblHAQ OPHAAaCKaH OPMAaHLLbIAbIKTapAbI
3epTTey XXYMbICTApbl XXYPri3iAAi. 3epTTeAreH yyackeAaep ECiA @3eHiHiH OH >KaFaAayblHAAFbl OPMAHADI
pana BeapseyiHae, CoaTycTik Kekuweray lwaFblH ayAaHblHAQ OpPHAAacKaH. TomblpakTbl 3epTTey
rOPU30HTTApAbIH, KyaTblH CMMaTTai OTbIPbIN, TOMbIpAK, GOAIMAEPI MEH eAeHAepAl Tecey aAiciMeH
y3ere acblpbiAAbl. TOMbIpak, KyPblAbIMbl TOMbIPak, YAriAepiH GOAy 8AiCIMEH aHbIKTaAAbl. 3epTrey
HoTUXKeAepi BOMbIHILIA ayAaH CaHaTTapbl YuUliH YCbIHbICTAp >acaaAbl. CoHAam-ak, 6GapAblK, Herisri
OpMaH TypAepiHe >XapaMAbl yyackeAep MeH e3AiriHeH cebiareH opmaHaapbl, OpmaH Aakbiasapbl H6ap
AAQHAQP aHbIKTAAAbI.

JKaAnbl yCbIHBIMAQP XKEPTIAIKTI XKepAe 3epTTeYAEpAI TIKeAel XXYPri3y Ke3iHAE KAAbINTACTbIPbIAAbI,
Gipak, XKepAi KalbIKTbIKTaH 30HATAY SAICTEPIH KOAAAHA OTbIPbIN, XKYMEAl MOHUTOPUHI XKYPri3iAeTiH
3epTTeYAEPAI XKEHIAAETYI MYMKIH eai. boaallakTa KeweHAi 3KOAOTUSAbIK-reorpadUsiAbIK, 3epTTey
SAICIHIH AaMybl OpPMaH OPHAAACTbIPY >KYMbICTApbIHbIH TUIMAIAITIH eA8Yyip apTTbipbin, KoOpLUaFaH
OpTaHblH, 8cepiHe 6afAaHbICTbI WbIFbIHAAPAbI a3aiMTaAbI.

Ty#iH ce3aep: TornbIpak, 6CiMAIK accoumaumsiAapbl, TOMbIPAK, KECY, XMMUSIAbIK, TaAAQY, OPMAHLUbIABIK,.

BBenenune

Baxnelmuii KOMIIOHEHT MPUPOJHON cpensl —
MI0YBa B 3HAYUTEILHON Mepe ONpeIeIeT COCTOSIHAE
BCEHl MPUPOAHON OOCTAHOBKU M OTIEIBHBIX BHUAOB
MIPUPOJIHBIX pecypcoB (Jiec, BOAA, paCTUTEIbHOCTD,
JKUBOTHBIA MUD).

Hapsity ¢ NpOMBIIUIEHHOCTBIO, TPaHCIOPTOM,
pa3BUTHEM KpYIHBIX TOPOAOB, NPUMEHEHHEM HH-
TEHCHBHBIX METOJIOB BEIEHHS CENIbCKOrO XO3sHCTBa
BO3HHKJIA TpoOieMa 3(P(EeKTHBHOTO HMCHOIB30BAHMS
3€MJIH, COXPaHEHHS II0I0PO/IHS TOUBBI M ITOIEPKAHMS
ONTUMAJIBHOTO CAHUTAPHO-TUTUEHNYECKOTO COCTOSIHUS
oYBbI. VIHTEHCUBHBII XapakTep 3eMJICIIONb30BAHMUS U
ocobast poJIb HOYBbI KaK COCTABHOM YacTH IPHUPOIHON
cpenbl  OOYCIOBIIM HEOOXOAUMOCTH IOCTOSIHHOTO
KOHTPOJIS13a €€ COCTOSIHEM [TOCPEACTBOM MOHUTOPUHTA
(Bacwibuenko, 2017:281, Soudek, 2007:251).

W3ydenne cocTosHUS 3eMelb TNPOBOAMTCA B
LeJsAX MOJy4deHus uHpopMauud o0 MX KoJH4ec-
TBEHHOM M KaueCTBEHHOM COCTOSHWH. B mporecce
W3Yy4YEHHUs COCTOSHUS 3€MeNb MPOBOJATCS MOYBECH-
Hble, Teo0OTaHWYEeCKHue W Jpyrue oOCIeTOBaHUS
W U3BICKaHMS, OCYIIECTBISIETCA OLIEHKAa KauyecTBa
3eMelb U uX nHBeHTapu3anus (Semenkov, 2020:31,
Kozyr, 2017:23).

[louBeHnHsle, TeoOOTaHWYECKHE W  JPYTHE
o0clieIoBaHMsl M M3bICKaHUS MPOBOIATCA B LEJSIX
MOJTy4eHUs] WH(POPMALMKU O COCTOSIHMH 3€Meb,
B TOM 4HCIE TOYBBI, a TaKXe B IEJIAX BBISABIE-
HHS 3€MeJb, IOJIBEPKEHHBIX BOJHOW M BETPOBOM
9PO3UH, CESAM, MOATOIUICHHIO, 3a00JauMBaHMIO,
BTOPUYHOMY 3aCOJIEHHIO, HCCYIICHHIO, YIUIOT-
HEHUIO, 3arps3HEHHI0 OTXOJaMH NpPOM3BOJACTBA U
MOTPEeOIEHUS, PATUOAKTUBHBIMU U XHMHUYECKIMH
BEILIECTBAMH, 3apa)XCHHUIO M APYTUM HEraTUBHBIM
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BO3JICHCTBUAM (Rubtsov, 1984:3, Belov,
2008:29).
I'eoboTannyeckue  oOciIemOBaHUS  OOBIYHO

COMyTCTBYIOT TIOYBEHHBIM OOCJIENOBaHMSIM Ha
y4acTKaxX, 3aHSATBIX €CTECTBEHHBIMU W YIy4YILCH-
HBIMH CEHOKOCAMH W TAacTOWIAMH, JiecamH,
KyCTapHHKaMH, OojoTamMu wund neckamud. OHH
MIPOBOASATCA JJISl TIONYYEHUS TPUPOTHO-XO3SHC-
TBEHHOW  XapaKTEpUCTHKH, KAadyeCTBEHHOIO H
KOJJMYECTBEHHOTO y4YeTa M OIIEHKH €CTECTBEHHBIX
36MENBbHBIX YrOJAWi, KOTOpPbIE MOTYT CIYyXHTb
OCHOBOM pa3pabOTKN MEPOIPHUITHN 110 WX UCTIOIb-
30BaHMIO, ynyumeHuo u oxpane (Belov, 2017:38,
Gongalsky, 200:714).

B cBa3u ¢ ycuneHneM aHTPONOIEHHOIO BO3-
JIEHCTBUS HAa TIOYBEHHBIN MTOKPOB BO3pacTacT obe-
CTIIOKOCHHOCTH 110 TIOBOTY MOSIBIICHUS HEOOPAaTHUMBIX
Y HEeXeJaTeIbHBIX I YelIOBeKa ero M3MEHEHWH.
Bceraror 3amaun kak NpOTHO3MPOBAHMS U OLIEHKH
W3MEHSIOWIEIHCS CHUTyallud, TaK W OINpeAeTeHHS
YCTOHYHMBOCTH TOYB K TEM WJIH HWHBIM QopMam
BMeEIIaTeIhCTBA YeNIOBEKa B MOYBOOOpazoBaHUE,
MOCKOJIBKY CIIOCOOHOCTh MX K CaMOOYMILIEHHIO U
COXPaHEHHI0 HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS
HeOecTpenebHas.

JlecHble HacaXIEHHS COXPAHAIOT W BOCCTa-
HaBJIHMBAIOT TUIPOJIOTMUECKHE M XUMHUYECKHUE CBOIC-
TBa 1M04YB. OHU UTPAIOT BOAOPETYIHPYIOIIYIO POJIb,
MPEOTBPAIIAIOT 3arpsA3HEHWE NPUPOJHBIX BOJ,
OTPaHUYMBAIOT IPOSIBICHUE BOJHOM U BETPOBOM
apo3un. Bce 3T0, HECOMHEHHO, CKa3bIBAE€TCA M Ha
MOAJIEPKAHUH YCTOHYUBOCTH MIOYBEHHOTO TIOKPOBA
(Belov, 2009:8, Bacunbsesa, 2018:376, Opymxesa,
2017:3).

OU3NKO-XMMUUYECKHUE CBOWCTBA TMOYB  MOJ
JIECHOW pPacTUTENHHOCTBIO CYIIECTBEHHO OTIIHU-
YaroTCsl OT OKPY>KAIOIUX MX MaXOTHBIX MOYB, OCO-
OCHHO SPOJIMPOBAHHBIX, YTO TAKXKE OTPaXKaeTcs B
M3MEHEHUH TMoKa3aTelell MapaMeTpoB HX YCTOM-
yuBOCTH. Tak, IlecHbIe MOYBBI, KakK IPaBHIIO,
OoJiee KHCTIBIE U B MEHBIIEH CTETIEHN 00ecreueHbI
(hochopoM, kammeM 3a cUeT MPUMCHEHUS HA TIalll-
HE W3BECTKOBAHMSA M BHECEHHS MUHEPaIbHBIX
ynoopenwnit. (Cymua, 2020:88).

Ponp necHBIX MaccHMBOB 4Ype3BBIYAWHO BEIH-
Ka U B yCTOMYMBOCTH TMOYB K TEXHOTEHE3y, TaK
KaK B HMX MPOMCXOJUT OYMIIEHHE BHYTPUIIOYBECH-
HOTO W TIOBEPXHOCTHOTO CTOKa OT HHUTPATOB H
JIPYTHUX 3arpsA3HAIOIMX KOMIIOHEHTOB. OKCIEpH-
MEHTAJIbHBIE HCCIEAOBAaHUS IIOKa3ajW, 4YTO B
MeCTax CONPHKOCHOBEHH JIECHBIX HACaXXJIE€HUH ¢
arporeHo3amMy HaKaIUTMBAIOTCA TMPOTYKTHI BOJHON
3pO3UH U Ae(ISIHU, TPOUCXOIUT TpaHchopManus
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XMMHYECKOTO COCTaBa MPUPOIHBIX BOJ. PaboTamm
JIUTOBCKMX  YYEHBIX YCTAHOBJIEHO, 4YTO MPH
MIPOXOKJICHUU BEPXOBOJKHU Ye€pe3 JIECHYIO MOJIOCY
mupuaoi oT 30 mo 40 M conepkaHnue HUTpaT-HOHA
cHmxkaeTcs ot 12,5 mo 0,2 mr/a (Belov, 2009:119).

OO0cnenoBaHHBIE YYAaCTKH PACIIOIOKEHBI B
JISCOCTEITHOM II0SICE Ha MPaBOOEPEKHOU CTOPOHE
p. Ummm B CeBepo-KokderaBckoM mojipaiioHe
OCTETICHEHHBIX KOPEHHBIX U MPOU3BOIHBIX Oepe3o-
BBIX M COCHOBBIX JIECOB, KOTOPBIN XapaKTepU3yeTCs
OTNHMCAaHHBIMA HHWXE MPUPOIHO-KIMMATHICCKIMH
JAHHBIMU.

Tepputopus OONbIIEH YACTHIO IMPEACTABISCT
co00i IUIOCKYI0 CIAaOOBOJIHUCTYIO PaBHHHY C
IMIMPOKUM Pa3BUTHEM 3alaJIiH U MEHEe IUPOKHM
pacrpocTpaHeHHEM OOJBIINX CI1a00 YTITyOJIEHHBIX
MOHIKEHUH, 3aHATHIX OojoramMu W o3epamu. C
J0T0-3a1ajia Ha CeBepO-BOCTOK PaOH ImepeceKaeTcs
noxxOomHO#M KampItiumoBckoro jiora. PacTurenbHOCTB
30HBI KOBBUIBHO-PA3HOTPaBHAs Ha OOBIKHOBCHHBIX
YepHO3eMaX U KOBBUIBHO-THUITYAKOBas Ha FOXKHBIX
gepHo3emax. OCHOBHBIMH  JIECOOOPa3yIONIMMH
MOpOJIaMu SABJISAIOTCS Oepe3a MOoBHCHAs U IMYIIHC-
Tasi, OCMHA W COCHAa OOBIKHOBEHHAS. 3HAYUTEIIb-
HBIH TPOLEHT JIECOB COCTABISIOT KYJIBTYPHI.
[ToBEIIIEHHBIE MECTOIIONIOXKEHUS HAa XOJIMOTOpPax
U CKAJIbHOM MEIIKOCOIIOYHUKE 3aHSATHl COCHOBBHI-
MH JIECAMHU C YYacTHEM JMCTBEHHBIX mopoj. Kim-
MaT 30HBI XapaKTepuzyeTcs Oojiee Pe3KOl KOHTH-
HEHTAJIFHOCTHIO, TI0 CPABHEHHIO C CEBEPHOH JIeCo-
crenbio. CyMMBI TOAOBBIX OCAJKOB KOJICONIOTCS
ot 270 mo 340 MM, B TOM 4HCJIE 32 OCEHHE-3UMHMI
nepuon — 180-200 MM, a 3a BereTallMOHHBIA — 10
170 mm. [Tosr cOCHOBBIMU JIeCaMU PacIpOCTPAHEHBI
Oypble JIECHBIC IOYBBI Ha MEIKO3EMHUCTHIX IIE0-
HUCTO-00JIOMOYHBIX TOpax BeIBeTprBaHus. Ha Mex-
COIOYHBIX paBHUHAX ITOJT KOJIOYHBIMU Oepe3HIKaMHu
Y OCHHHHUKaMHU MPe00IaaroT TyrOBO-4ePHO3EMHBIE,
TEMHO-CEPHIE JIECHBIE OCOIO0/IEIbIC TOUBBI U COJIOAM.
B no4yBeHHOM MMOKPOBE Ha IUIOMIAASX HEMOKPHITHIX
JIECOM, TPEOOJAMAOMUMH  TIOYBAMH  SIBJISFOTCS
YepHO3eMbl OOBIKHOBCHHBIC CpPEJHE T'yMYCHBIC H
FO)KHBIC YEPHO3EMBI C COJIOHIIOBBIMHA KOMIUIEKCAMH
Ha YCETBEPTHUYHBIX OTJIOKEHHUSIX, KOTOpBIC IIO-
pa3lensoTCa Ha POJBL: HE COJIOHIIEBAThIE, COJIOH-
IIeBaThle, SI3BIKOBAThIC, KapOOHATHEIC W clabopas-
BHTEHIC, a Tak)Ke Ha BUABL: MolrHbie (A+B Oonee 80
cM), yBenndeHHOH MomHocth (A+B B mpeaenmax
70-80 cm), cpenneMoinHbie (A+B B mpenenax 45-
70 cm), yMeHbIIIeHHOH MoITHOCTH (A+B B mpenenax
30-45 cm) u manomomnkie (A+B menbme 30 cm)
(Shogelova, 2022:30, Ko3sibaesa, 2017:224, Gon-
charova, 2020:185).
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Lenbto wmccnenoBaHus SBISETCS BbISBICHHE
miomagn y4aCcTKOB, IMMPUTOAHBIX JJId BCEX OCHOB-
HBIX JIECHBIX TOPOJ, IUIOLIaId Y4acTKOB, C UMEIO-
LIIUMHUCH JIECAMU, JIECHBIMU KYJIbTYPaMHU U 3apOCIINE
€aMoCeBOM. DTO JaCT BOBMOKHOCTH AJIs1 00pabOTKH
IMMOYBBI 1104 JICCHBIC KYJIBTYPbl W BBIIIOJHCHUA
MOCIIEAYIOMINX arpOTEXHUYECKUX PUEMOB.

Jnst mocTrkeHUs e ObUTH ITOCTaBIICHBI Clie-
JyIOIHe 3a1a4u:

— onurcaThb 3EMEJIBHBIC YYAaCTKU U BBISIBUTH TUIIBI
pacTUTENbHBIX acCOLMAINN;

— MPOBECTH XUMHYECKHE aHAIM3bl 00pasloB
TIOYBHI;

— BBIpa6OTaTB PEKOMEHAAIUN JI1 3E€EMEJIBHBIX
YYacTKOB.

MarepuaJjibl 1 METOABI

W3ydeHne mMOUYBHI OCYIIECTBIISIOCH METOJIOM
3aKJIAZIKU TIOYBEHHBIX Pa3pe30B U IONYSM C OIH-
CaHMEM MOIIHOCTH TOPH30HTOB B CAaHTHMETpax,
[[BE€Ta, CTPYKTYPHI, CIOKEHHUS, CKBAKHOCTH, TUIOT-
HOCTH TIOYBBI, HAJM4YHUsl MOYBEHHBIX HOBOOOpa30-
BaHWH M BKJIIOYEHHH. | TyOMHa MOYBEHHBIX pa3-
PE30B — 70 MOYBOOOpa3yoLIei HOPOALI.

I'eorpadmyecknn MECTHOCTh XapaKTephU3yeTCs
kak KoxderaBo-MyHYaKTHHCKHAE XOJIMOTOPHl U
CKaJIMCTHI MeNKOocOonoyHuk. g 3Toro paiioHa
XapaKTEepHO paclpOCTpaHEHHE OCTaHIIEBBIX HU3KO-
TOPH XOJIMHUCTO-TPAIOBOTO M XOJIMHCTO-KOTIOBHH-
HOT'O0 MEJIKOCOIIOYHUKA M IIOKOJIBHBIX paBHUH, CIIO-
JKEHHBIX JIOIIAJIEO30MCKUMH U NaJICO30MCKUMU
0CaJIOYHBIMU ¥ U3BEPKEHHBIMH MTOpOIaMu (TPaHUT,
KBapIuT, wu3BecTHIK U T1.71.) (KoxxeBHUKOBAa,
2017:176, Kazanranosa, 2017:178).

Jna yHuduKanmmm omnpeneneHns 1BeTa MOYBBI
HCIONB30BAJICS TPEYTOJIbHUK IIBETOB 3axapoBa C.A.

CTpykTypa TIOYBBI ONpEAENsIach METOJOM
pa3buBkn 00pa3noB MouBbL. CHOXKEHHE MOYBBI
OTIPEETSNIOCH TIOJIEBBIMH  HCCIIEIOBAHUAMHU IO
COMPOTUBIICHUIO BJABIMBaHMUS HOXa IO Bced
rIyOWHE TIOYBEHHOW SIMBI C TIOJpAa3/eleHHeM Ha
PBIXJIyIO, YIJIOTHEHHYIO, IUIOTHYO. CKBa)XKHOCTb
MTOYBBI OTPEAETSIIACh TI0 BEJIMYHHE TIOP U IIHPHUHE
MEXCTPYKTYPHBIX TpEIIMH C MOJpa3AeIeHUEM
Ha MEJKOIOPUCTHIE (qUaMeTp Mmop MeHee 1 MMm),
nopuctele (0onee 1 MM), TOHKOTpEIIMHOBATHIE (C
MIMPUHON TPEIuH MeHee 3 MM) M TPEUIMHOBATHIC
(6omee 3 Mm).

ITopo3HocTh Opasiack Ha OCHOBaHWH OMpezese-
HUSI MEXaHMUYECKOT'0 COCTaBa [IOYBHI 110 CIIPaBOYHBIM
nmanaeiM B.B. Jlo6poBonbckoro. s rawHbl — 44-
50%, kpynHbIi mnecok, rpaBuil — 36-42%, mecox

— 35-40%. OmpeneneHne IpaHyJIOMETPHUECKOTO
cocTaBa MPOBOJIMIINA BIAKHBIM METOJIOM C TOJpa3-
OnmeneHueM Ha TECOK, CYNECh, CYTJIMHOK JIETKUU,
CYTIIMHOK CPEIHUMN, CYTIIMHOK TSDKENBIA W TIIHHY.
[lo crenenu 3aconeHus MOYBBI MOJPA3AEIAIOTCS HA
HezaconeHubsie (Menee 0,25%), cinabozaconcHHBIC
(0,25-0,5%), cpennezaconennsie (0,5-0,75%), cuib-
Ho3aconennblie (0,75-1%). Ecnu conepskanne coneit
0oxee 1%, To Takas mouBa SBISAETCS COJTOHYaKOM. B
3aBHCHMOCTH OT TJIyOWHBI 3aJIETaHUS COJIEHOCHBIX
TOPU30HTOB TIOYBHI JENATCA HA HE3aCOJICHHBIC
(rmy6xxe 180 cm), riryboko3zaconmenubie (120-180
cM), T1y0oKo-coionvakoBateie (70-120 cm), coson-
yakoartsle (30-70 cm), comorvaxossie (0-30 cm).

JlerkopacTBOPUMBIE COJTH JIAXKE TP HEOOTBIIIOM
CoJIep>KaHUH B TIOYBE BPETHO BIUAIOT HA POCT Jpe-
BeCHBIX pacteHuil. Comu OKa3bIBAIOT BIUSHUE HA
PacTEeHHS HE TOJBKO Yepe3 OCMOTHYECKOE JaBJICHNE,
HO U HEMOCPEACTBEHHO, MPOSIBIIAL TOKCUYHOE JIeHiC-
TBUE. TOKCHUYHOCTH COJIEd BBIPAKAIOT B 3KBUBA-
JeHTax xJjiopa. Eciu mpHHATH TOKCUYHOCTH XJIOpa
3a eauHHNY (MaKCHMaJbHO IOMyCTUMBIA Ipeer
conepxkanus 0,05% mnpu HEZOCTATOYHOM yBIIAXK-
wenun u 0,1% — mpu ymMepeHHOM), TOKCHYHOCTH
oukapOonata Hatpus (NaHCO3) B 3 pa3za meHbIe
(MakcUManpHO JOMYCTUMBIA TIpEAeNl COAep KaHus
0,15% nmnpu HeZoCTaTOYHOM YBIAKHEHUU U
0,3% — mpu ymepeHHOM), a cynb(dara HATpUsi B 6
pa3 wmenbme TokcuuHoct NaCl (MakcMManbHO
JOTYCTUMBIN Tipeaen comepkanus 0,3% mpu He-
JocTtaToyHOM yBiaxHeHun u 0,6% — mpu yme-
pennom). CrenoBatenbHO, HanOoiee BPEIHBIMU H
MAaJIOIUIOAOPOAHBIMU TSl pAacTeHUH OyAyT COHOBBIC
COJIOHYAKH, 3aTEM XJIOPHIHbIE M HANMEHEE OTaCHBIMU
—cynbdarHbie conoHyak. [ [praToM HarboIee BpeTHBI
KapOOHaTel HATpus (MaKCHMAaIbHO JOIYyCTHUMBIH
npenen coxaepxkanus 0,005% npu HemOCTATOUHOM
yenaxkaennn u 0,01% — nmpu ymepennom) (Kynwesa,
2014:52, I'acanoBa, 2014:1508).

CyMMHpys UMEIOIIKecs B TUTepaType JaHHBIE,
MpellebHOe COACpIKAHUE MarHus Tpu Tpeodia-
JAHUHM B COCTaBE€ aHWOHOB BOJHOW BBITSIKKH XJIO-
punos cocrasiusier 1,5 mr-sks/100 T, npu npeoO-
nagaaun cynbgaTtoB — 2,0 mr-3k8/100 r.

CreneHb COJNOHIEBAaTOCTH XapaKTepU3yeTcs
JIOJIEH, BRIPyKEHHOWBIPOIICHTaX OTEMKOCTHOOMEHA,
KOTOPYIO cpenud OOMEHHBIX KaTHOHOB 3aHUMAaeT
obmennbpiit Hatpuii. 3-10% — cmabocomonieBaTas
nouBa, 10-15% — cpennecononuenaTas nousa, 15-
20% — cuasHO-cOJIOHIIEBaTas mousa, 20-25% —
COJIOHEI] HHU3KO-COJIOHIIOBEINA, 25-40% — comoHell
CpemHe-COJIOHTIOBBIA, cBbIme 40% — cosoHer|
BBICOKO-COJIOHIIOBBIH.
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PactutenpHOCTh M3ydanmach METOJOM 3aKJIaj-
KM VYETHBIX IUIOMAA0K pazMepoMm 1 M2 mo mexa-
HUYECKOMY MPHHIUIY C ONpeAclieHHeM Ha HUX
BHJIOB PACTCHMIA 1 0OmWIHs 110 mkaine Jlpyme.

[louBeHHBIE pa3pe3bl 3aJ0KECHBI HA yYacTKax
C TUNUYHBIM HAAMOYBEHHBIM TIOKPOBOM IIOCIIE
PEKOTHOCIIMPOBOYHOTO MapIIpyTHO-TIETICBOTO

oOcnenoBanus Tepputopun. OIHOPOTHOCTH MOYB
BHYTPH ITOYBCHHBIX KOHTYPOB IOATBEpP)KIAeTCS 3a-
KJIaJIKOHM MPHUKOMOK B MPUMEPHBIX T'PaHHLAX, OIpe-
JIETSIEMBIX TI0 PACTHTEIILHBIM aCCOLUAIIUSIM.
OOcneqioBaHHbIE 3eMENbHBIC YYaCTKH HAXOASTCS
B OprimHOTOpcKoM JiecHrIecTBe. CITyTHUKOBBIE (hOTO-
rpaduy y4acTKOB MpeCTaBIeHbI Ha pUCYHKe 1, 2, 3.

PI/ICyHOK 1- CHyTHHKOBBIﬁ CHUMOK HCCJICIOBAHHBIX 3€MEJIbHBIX Y4aCTKOB

OpaMHOTOPCKOTO JIECHUYECTBa B KBapTaiax 2, 3, 5, 6, 10, 14, 15, 19, 20, 29
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Pucynok 2 — CIiyTHUKOBBII CHIMOK HCCIIEJOBAHHBIX 3€MEITBHBIX y4acTKOB OpIMHOTOPCKOTO JIECHMYECTBA B KBapTaie 64

Pucynok 3 — CriyTHUKOBBII CHIMOK HCCIIEIOBAaHHBIX 3€MENBHBIX Y4acTKOB OpIMHOTOPCKOTro JIeCHIHYeCcTBa B KBapTaie 80

PacrurensHOCTB 30HBI KOBBLIBHO-
pasHOTpaBHas Ha OOBIKHOBEHHBIX YEpHO3EMax H
KOBBUTLHO-TUIYAKOBasi Ha IOXKHBIX YEpPHO3EMax.
OCHOBHBIMH J1eCO00Pa3yIOIIIMH opoamMu
SBIISIIOTCS Oepe3a IMOBUCHAS W ITyIIUCTasl, OCHHA
MU CcOCHa OOBIKHOBEHHAs. 3HAYUTCIHHBIA IPOIECHT
JIECOB  COCTAaBJSIIOT  KynbTypbl. [loBBIIIICHHEIE
MECTOIIOJIOKEHHST Ha XOJMOTOpaXx M CKAJIbHOM
MEJIKOCOTIOYHHUKE 3aHSATHl COCHOBBIMU JIECAMH C
YYacTHEM JIUCTBEHHBIX TIOPOJI.

Pe3yJII>TaTI>I H BBIBOJBbI

Pa3pe3s Nel 3zamoxen B Bbuiene 17 kBaprana
82. VYuacToK TpencTaBIseT CO0OH  TEPPUTOPHIO
c1a0OHAKJIOHEHHYIO B CTOPOHY JIOXKOMH CTOKa C
CWIBHBIM  BJIMSHHEM AaHTPOIIOTCHHBIX  (DaKTOPOB.
bombiiast  wacTe  BblOENA  JUIMTEIBHOE — BpeMs
ucroibp3yeTcst mox mactonme. HemocpenctseHHO BO
BpeMsl 00CleZIoBaHMS Ha Bblene maccs TaOyH. OTo
CKa3bIBacTCd Ha HAANOYBEHHOM TMoKpoBe. OOiee
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TIOKPBITHE TPABSIHUCTOW pacTHTEIBHOCTRIO — 85-90%.  (25%), monbiHb mecyanast (5%), MONBIHE MIETKOBUCTAS
PacturensHOCTS, AerpaaupoBaHHasi n3-3a HOocTostHHOTO  (5%), IONTBIHG aBcTpHiickast (5%).

BhiMaca ckota. CpeHsis BBICOTAa TPaBOCTOsI OKoio 10 s XapakTepuCTHKH POQUIIst TOYBBI y4acTKa
cMm. Jomumnanpyer tumyak (60%), xoBeuts Jleccurra B Tabmure 1 mpuBoauTcs onmucanue paspesa Nel.

Ta6auna 1 — Onucanue CTPOEHUs MOYBBI YYaCTKA MO OJIEBOMY HCCIICIOBAHUIO IOYBEHHOTO paspe3a Nel

Topusont A
ot 0 10 0,5 c™m

Cyxast TpaBa (CTEITHOH BOMIIOK).

Topuzont A
ot 0,5 10 30 cm

TémHo-ceporo oyt uépHoro 1Beta. [loBceMecTHBIE BKIIIOUSHNS KOPHEit
TPaBbl, KOJIMYECTBO KOTOPHIX K HH3Y YMEHBIIAETCSA. YIUIOTHEHHAS.
3epuucras nputeBaras. TonkorpenuHoBatas. Cpenauii cyruHoK. pH 7,8.
[Iepexon k cnenyrouemMy ropu30HTY OCTENEHHBIN.

Topuzont AB ot 30
10 100 cm

Bypas ¢ pa3MbITbIMU TEMHO-CEPBIMU sI3bIKaMU. BeTpedaroTcst oKaThbIIu.
MenkokomxoBatas. Cyxas. [Inornas. Cpenuuii cyrmuaok. pH 8. Ilepexon
K CIIEZyIOLEMY TOPU30HTY TOCTEMEHHBIN.

Topuzont B
ot 100 10 194 c™m

bypelii yeTBepTHUHBIH CyrmMHOK. EcTh BKIIOUEHHs KaMHeH KBapua.
MenkokomkoBatast. UpesBbluaiiHo miotHas. Cexkast. CpeaHuUil CyIIMHOK.
pH 8. Bekumnaer rnoj Bo3ieHCTBUEM CONSTHONW KHUCIIOTHI.
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IIo JaHHbIM XUMHYCCKOI'O aHaJInu3a o6pa3u013 IMMOYBBI YCTAHOBJICHO, YTO COACPIKAHUC I'yYMYyCa BBICOKOC!:

B ropusonTe A — 5,5%.

Ta6uuna 2 — JlanHpIe XUMHYECKOTO aHaJi3a 00pa3oB MOYBHI IS BeiAena 17 kBapTaia 82

Ne Iloka3arenu TI'opusont A T'opuzont AB TI'opuszont B
EmrocTb mormomenus, Mr-3kB. Ha 100 27,52 15,68
I TIOYBBI
KomaecTBo oOMeHHOTO HaTpHs, %o 1,53 5,17%
KonmuectBo rugpokapOooHaToB, % 0,0275 0,0299 0,0293
KonnuectBo xmopuaos, % 0,0092 0,0156 0,0316
Konnuectso cynbdaros, % 0,0048 0,0072 0,0072
KonnuecTBo TOKCUYIHBIX JUTST 0,3 0,38 0,36
JIPEBECHBIX TIOPOJ MOHOB MAarHHs, M-
5kB/100 T
Cymma coneit, % 0,0553 0,0735 0,098

CocTaB HOIJIOMIEHHBIX OCHOBAHUNA KOIUYECTBO
0OMEHHOTO HaTpHui XapaKTepu3yeT IMOYBy Kak
cnabocosoHneBatyto. PacTBopumble KapOOHATHI
oTCcyTCTBYIOT.  KomnmdecTtBo  rumpokapOoHATOB
Hu3koe. KonnuecTBO XIJIOpUIOB BBICOKOE (Tpe-
nenpHO momyctumoe conepkanue 0,05%). Komu-
YeCTBO CyNb(haToB HU3K0E. KoIn4ecTBO TOKCHYHBIX
JUIsL JPEBECHBIX MOPOJ MOHOB MarHusi HEBBICOKOE.
B cocTaBe kaTHOHOB BOI[HOI71 BBITAXXKH B TOPU30HTEC
A 1 AB mpeobnagaer KamblIHi, B HIKEIICKAITIX
— Harpuil. [loyBa Ha BcéM H3ydeHHOM mpoduie
menoyHas. C rayOounoit pH wm3MmeHsercs Hepas-
HOMepHO. 1o xonuuecTBy COJIEW M3yYEHHBIN II0Y-
BEHHBIH TpoQWiIh SBISIETCS He3acojeHHBIM. Co-
TJIaCHO CTPOCHHUIO U XUMHUYECKOMY aHaJIU3y THUIT
MMOYBBI — YEPHO3EM FOKHBIN CIIa00COIOHIIEBATHII
Ha YCTBCPTHUYHBLIX CYTJIMHKAX. HpI/II‘OI[eH JJIs1 BCEX
OCHOBHBIX JIECOOOPA3yIOMIUX ITOPOJ.

Pa3pez Ne 2 3amoxkeH B Bwlgene 1 kBapraia
3. [aHHBI{ y4acTOK U CXOJHbIE C HUM IO Hajl-
MMOYBEHHOMY IIOKPOBY colepxar OoraropaszHo-
TpaBHBIE PACTUTEIHHBIE aCCOIMAINN C MIHHMAaJh-
HBIM KOJIMYCCTBOM IIOJIBIHM IO pPYyCJlIaM CTOKa Ha
CKITOHaX corok. OOmiee TOKPHITHE TPaBSHHUCTOM
pactutenbHOCTEIO — 100%. PacturensHOCTh MMe-
€T SIBHBIE CIIE/bl CHIIBHOTO aHTPOIIOTEHHOTO BO3-
nerictBusa. CpenHss BeicoTa TpaBocTost 35-40 cm.
Homuuupyet xoBbutb Jleccunra (40%), oBcsHUIIA
nyroBas (40%), kiyOHuka 3enénas (10%), ocoT
wENTHIH (4%), unnura (4% ), TOAOPOKHHUK OOTBIION
(2%). EcTp camoceB COCHBI.

Jia XapakTepucTHKH Mpo Uit TOYBBI ydacTKa
B Tabnuiie 3 npuBoAuTCs onucanue paspesa Ne2. [o
JAHHBIM XHMHUYECKOTO aHalii3a O0pa3IoB IOYBHI
YCTaHOBJICHO, YTO COJEp)KaHHE T'yMyca HU3KOE: B
ropu3onte A — 1,4%.
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Tadnauna 3 — Onucanue CTPOSHUS MOYBBI yUaCTKa 10 MOJEBOMY MCCIIEIOBAHUIO ITIOUBEHHOTO pa3pe3a Ne2

Topusont A
ot 0 10 0,5 cm

Cyxas TpaBa (CTEIHOI1 BOWJIOK).

Topuzont A
ot 0,5 10 19 cm

Cepas. IloBcemecTHbIC BKIIIOYEHUS OKAaThIIed M KaMEIIKOB KBapla.
Poixnas. Cyxas. MenkokomkoBaras. JIérkuit cyrmunok. pH 7,5. Ilepexon
CIIEYIOIIEMY TOPH30HTY TTIOCTEIICHHBII.

Topuzont AB ot 19
10 45 cm

bypas. IloBceMecTHBIE BKIIFOUEHHS OKAThIIIEH 1 KaMelKoB kapua. Cyxas.
VYnnoruénnas. OrmedeHa Hopa rpeisyHa. Cymecs. pH 6,6. Ilepexon k
CIIE/lYIOLIEMY FOPU30HTY 3aMETHBIIA.

I'opuzont B
or 45 10 245 cm

Pa3HOUBETHBIII — HaMBIBHBIMH CJIOAMH: O€JECHIA Cepblif, OXPHUCTHIH
C PO30BBIMH IPOXKHJIKAMHM, IIMPOKHE PO30BBIC JKHIBI C HEPEXOJOM B
KHPIIMYHO-KPACHBIH, TOACTHIAeT OeNblif 0 CKalIbHOTO OCHOBAHMSI.
Ksapuesbiii mecok. YmrorHéHHeid. CBexuit. pH 5,8. Bcekumaer mon
BO3JIEMCTBUEM COJISIHON KUCIIOTHI.

Ta6auua 4 — JlaHHple XUMHUYECKOTO aHaIM3a 00Pa3LoB MOYBHI Ui BhiAea 1 kBaprana 3

Ne IMoxa3zarenun Topusonr A Tl'opusont AB T'opuszout B
EmkocTs nortomenus, Mr-3kB. Ha 100 T ouBbI 13,12 7,68
KonmuectBo oOMenHoOTO Hatpust, % 0,15 0,13
Konnuectso ruppokapbonaros, % 0,0171 0,0140 0,0201
KonmuectBo xmopunos, % 0,0053 0,0078 0,0092
Konmuecto cynbsdaros, % 0,048 0,048 0,048
KosinuecTBO TOKCHUUHBIX ISl IPEBECHBIX TOPOJ 0,22 0,2 0,28
HMOHOB Maruwus, Mr-3k8/100 ©
Cymma coreit, % 0,0357% 0,0365 0,0452
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ITouBa xapakTepusyercsa Kak HE COJOHIEBaTAsl.
PactBoprMbie KapOOHATHI OTCYTCTBYIOT. Komu-
4YecTBO TrujapokapOoHaToB HHU3Koe. KommuecTBo
cynbdartoB kpaitHe Hm3koe: 0,048% Ha BcéMm
uccnenoBanHoM npoduie. KoanmuecTBo TOKCHYHBIX
JUIST PEBECHBIX TIOPOJ, MOHOB MAarHus HHU3KOE.
B cocraBe kaTMOHOB BOAHOH BBITSKKH BO BCEX
M3YYEeHHBIX TOPWU30HTAX TPEOOIagaeT KaJbIHil.
[TouBa B BepxHEM rOpH30HTE CJ1A00 LIETOYHASI, HUKE
— cnabokucias. C rmy6uHoi pH ymensimaercs.
Ilo xommuecTBY cojed H3y4EHHBIM IOYBEHHBIH
npodwib  sABIsIeTcs He3acoyseHHBIM.  CoriacHo
CTPOCHMIO ¥ XMMHUYECKOMY AHAJIU3Y THI MOYBBI —
COTJIACHO CTPOEHUIO M XUMHUYECKOMY aHAIN3y THII
MOYBBl — YEpPHO3EM IOKHBIM Ha aJTIOBHAIBHBIX

MecYaHbIX OTIOXKEHUSX. [IpUroeH s Bcex OCHOB-
HBIX JIECOOOPA3YIOIINX MTOPOI.

Pa3pe3 Ne3 3anoxen B kBaptane 6 Belnene 1.
OTOT M CMeXHBIE YJYacCTKH TPEICTABIISIOT COOOMH
KOBBUIBHOE DPAa3HOTpPaBbe Ha CKJIOHAX COIKH.
HmeroTcss TOBceMeCTHBIE BBIXOJBI TpPaHWTA Ha
MOBEpXHOCTh. Ha yuyacTkax ¢ aKTHBHBIM BBITacOM
CKOTa HaJINOYBCHHBIH TOKPOB CHIBHO Jerpajiu-
poBaBIIMiA, W3peKeHHBIH (MokpeiTHEe 75-80%). Ha
HEUCTOJIB3yeMbIX U Bhimaca — 95% c BBICOTOM
1o 35-40 cm. Jlomunaupyer tumdak (50%), KOBBUIB
Jleccunra (35%), nonsine necyanas (5%), MOJBIHD
menkoBuctast (5%), HeOONBIIMMH KypTHHAMHU
gumara  (5%). s XapakTepucTHKH  Tpoduis
MOYBBI yYacTKa B TAOJHUIIE 5 MPUBOAUTCS ONHUCAHHUE
paspesa Ne3.

Ta6auua S — Onucanye CTpOeHUs OYBBI YYACTKOB 110 [10JIEBOMY HCCIIEIOBAaHUIO IIOYBEHHOTO pa3zpe3a Ne3

Topusont A
0-0,5 cm

Cyxas TpaBa (CTEIIHOI BOWUJIOK).

Topuzont A
ot 0,5 10 40 cm

Cepas. Crnabo HachllleHAa KOpHSAMH pacTeHmil. Pacceimuaras cymecs. Ecth
BKJIIOYeHHs kamueil. pH 7,5.

[pecsa ot 40 no
45 cM U cKajlbHOE
OCHOBaHHE

[Tox moyBeHHBIM clloeM OOHAPYKUBAETCS CJIOW MPAaHUTHON KPOIIKHU (IPECBBI),
Jlajiee — CKaJIbHOE OCHOBAHHUE.

Ilo maHHBIM XUMHYECKOTO aHaimm3a 00pa3IoB
MOYBHI yCTAHOBJICHO, YTO COJIEpPKAHUE TyMyca
cpenHee: B ropuzoHTe A — 3,4%.

EMKocTh nornomenns Huskas: 16 Mr-3ks Ha 100
I TIOYBBI B Topu3oHTE A. B cocTaBe MoOriomeHHbIX
OCHOBaHMI KOJHMYECTBO OOMEHHOTO HATpHS B
ropuzoaTre A — 0,13%, dTo xapakTepusyeT MOUYBYy
KaK HEeCOJIOHIICBATYO.

CymMMa pacTBOpPEHHBIX COJieii B TOPH3OHTE
A wmms3kas 0,0267%. Ilo cremeHu 3acoyieHHS W
HaJIMYMIO COJIed To4YBa SIBISAETCS HE3aCOJCHHOM.
PactBopumbie  kapOoOHATBI HE  OOHAPYKCHBI.
KonmuectBo rumpokap6onatoB Huzko: 0,0067%
B ropu3oHTe A. Komu4ecTBo XJIOPUIOB HHU3KOE:
0,0078%. KommuectBo cynmb(haToB KpaifHe HHU3KOE:
0,0048% B ropuzonte A. KonuuecTBO TOKCUYHBIX
JUISL IPEBECHBIX TTOPO MOHOB MarHus Hu3koe: 0,16

mr-3k8/100 T B ropuzoHTe A. B cocTaBe KaTHOHOB
BOJIHOM BBITSDKKH IpeoOiiafaer kambiuii. [lousa
menoyHasi. CorflacHO CTPOEHUI0 W XUMHUYECKOMY
aHAJIM3Y THII IOYBBI Y€PHO3EM FOXKHBIH Ha CKaTbHOM
ocHOoBaHmu. IlpuromeH mams BceX OCHOBHBIX
Jeco00pa3yIoUIuX MOpo/.

Pa3pe3 Ned zanoken B kBaprane 15 Beimene 21.
OTOT WM CMEKHBIE YYacCTKH TPEACTABISIOT COOOM
KOBBUTFHOE Pa3HOTPaBhE HAa OTKPHITHIX IPOCTPAHCTBAX
C 3aMETHhIM YyKIOHOM OT conku. Vmerorcs
ITOBCEMECTHBIE BBIXOBI TPAHUTA HA IOBEPXHOCTb.

Oo6mee mokpeiTHe — 95% ¢ BBICOTOM O 35-
40 cM. TummuHas pacTUTEIHLHOCTH IPEICTaBIICHA
Ha pucyHke 9. JlomuHHpyeT KOBBUIb JleccuHra
(50%), tumaak (25%). PaccessHHO TOBceMECTHO
MoJIbIHG  TiecyaHast (5%), TOJIBIHB ISTKOBUCTAS
(5%), nabazauk (5%), HEOONBIIMMHU KypPTHHAMU
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gmmra (5%), kinyOHuka 3enéHas (3%), Bo3ne
BBIXO/IOB KaMHEW — BepoHHKa cenas (2%). Ilourn

Jns XapakTepuCTHKH TPOQUIIst IOYBBI y4acTKa
B Tabmuie 6 TIPUBOIUTCS OIHMCAHHUE pa3pes3a

IIOBCEMCCTHO NMECTCA paCCCfIHHLIﬁ CaMOCEB COCHBI.

Neq.,

Tabauna 6 — Onucanue CTPOESHUS MOYBBI YYACTKOB IO TIOJIEBOMY HCCIIEIOBAaHHUIO TOYBEHHOTO pa3pesa Nod

Topusont A
0-1,5 cm

Cyxast TpaBa (CTEITHOI BOIOK).

lopuzonT A
ot 1,5 10 35 cm

Cepas. MHoro msateH Oenornasku. EcTh BKIIOUEHHWsT KBapua M KyCOYKOB
npecsbl. HachleHa kopHsAMH pacTeHui. 3epHUCTast MeIKOKOMKoBaTas. CBepxy
paccelnyarasi CHU3Yy yIuloTHEHHasL. JIérkuit cyrmunok. pH 7.4.

[pecsa ot 35 no
40-45 cM ¥ cKaJIbHOE
OCHOBaHHUE

ITox MOYBEHHBIM CII0OEM OOHAPY)KUBACTCS CIION TPAaHUTHOW KPOLIKH (JPECBBI),
Jlajiee — CKaJbHOE OCHOBAHUE.

[lo maHHBIM XMMHYECKOTO aHann3a o0pasloB
[IOYBBI YCTAHOBJIEHO, 4YTO COJAEp)KaHHUE TyMmyca
TNOHMKXeHHOe: B ropuszonte A — 2,7%. Emxocts
MOTJIONICHHMS ITOBBIIIeHHAas: 26,56 mr-skB Ha 100 r
MOYBHI B ropu3oHTE A. B cocTaBe MOTTONIEHHBIX
OCHOBaHUI KOJNWYECTBO OOMEHHOTO HATpHi B
ropusonte A — 1,58%, 4To XapakTepusyeT MOUYBYy
Kak He coJjoHueBaryio. CyMMa pacTBOPEHHBIX
coneit B ropuzonte A Huskas 0,1148%. Ilo ctenenu
3aCONIeHUs W HAJWYMIO COJIeH To4YBa SIBISETCA
He3aconeHHOH. PacTBopuMble  kapOoHATHl HE
obHapyxeHbl.  KonmuecTBo — ruapokapOOHATOB
cpennee: 0,047% B ropuzonte A. KomnuecTBo
xjopumoB  Hu3zkoe:  0,0092%.  KoxmuaectBo
cyipdaroB Hm3koe: 0,0288% B ropusoHTe A.
KonnuecTBO TOKCHYHBIX IS JPEBECHBIX IOPOJ
noHoB Maraus cpeanee: 0,48 wmr-sks/100 r B
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ropuzonte A. B cocraBe KaTHOHOB BOJHOH
BBITSDKKH KOJIMYECTBO KaJIBIUS U HATPHUS IPUMEPHO
paBHbl. IlouBa menoyHass. CoriacHo CTPOEHUIO
U XMMUYECKOMY aHAJIM3y THIl TOYBBI YEPHO3EM
IOKHBI Ha CKAJIbHOM OCHOBaHWU. [lpuropen mis
BCEX OCHOBHBIX JIECOOOPA3YIOIIUX TTOPO/I.

Paspez Ne5 3amoxen B kBaprane 29 Boinene 20.
Haro4uBeHHbIH TOKPOB MPENCTaBIsieT COO0H KOBBLTb-
HOE pa3HOTpaBbe CO CJaObIM YKIOHOM OT COIIKH.
HmeroTcst MOBCEMECTHBIE BBIXO/IBI TPAHUTA Ha TIOBEPX-
HocTh. Ooree mokpeiTre — 95% ¢ BeicoTo# 110 40-45 cM.
TurmyHasi pacTUTENBHOCTH TIPEICTABIeHa HA PUCYHKE
10. Jomuampyet koBbUTh Jleccunra (50%), oBcsHIA
nyroBas (20%),  mabasumk (10%), HEOCOMBIIMMU
KyptuHamu yunmra (10%), kimyOnuka 3enénas (10%).

st XxapakTepuCTHKH TPOQUIIst TIOYBBI y4acTKa
B TabuIle 7 MPUBOIUTCS OnUcaHue pa3pesa Ne5.
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Tadoauna 7 — Onucanue CTPOCHUA IMOYBBI YHACTKOB I10 ITOJICBOMY HUCCJIEJOBAHUIO TTIOUYBEHHOT'O pa3pesa No5

Topusont A
0-1 cm

Cyxas TpaBa (CTEIHOI BOWMJIOK).

Topuzont A
or 1 10 31 cm

Yépuas. CuiibHO 3ajepHenas. 3epHucTas MeJIKkokoMkoBaras. Peixias. JI€rkuit
cyrmuHOK. pH 6,1.

Ot 31 cMm cKalbHOE
OCHOBaHUE

Ilox MOYBEHHBIM CTIOEM APECBBI HET, CPa3y — CKaTbHOE OCHOBAHME.

Ilo maHHBIM XUMHYECKOTO aHanmm3a 00pas3IoB
MOYBBI yCTAHOBJICHO, YTO COJICPKAHUE TyMyca
TnoBhIIIeHHOe: B ropusonte A — 4,0%. Emxocts
rnorjiomieHus Bbicokas: 28,16 mr-skB Ha 100 T
MOYBEI B TOpu30HTE A. B cocTaBe MOTIONIEHHBIX
OCHOBAaHMH KOJHMYECTBO OOMEHHOTO HATpHsS B
ropuzoatre A — 0,07%, 4To XapakTepusyeT MOYBYy
Kak He coJoHlIeBaTyro. CymMMa pacTBOPEHHBIX
coneii B ropm3onte A Huskas 0,0266%. [1o crenenn
3aCOJICHUST W HAJIWYHMIO COJICH II0YBa SIBISIETCS
He3acojeHHOW. PacTBopuMble KapOOHATHI — HE
oOHapyxeHbl.  KonwuecTBO — ruIpokapOOHATOB
auskoe: 0,0073% B ropmsonte A. KommuecTtBo
xsopunosHuzkoe: 0,0078%. KonuuectBo cynbhaTon
auskoe: 0,0048% B ropmsonte A. KommuecTtBo
TOKCUYHBIX JUJIS JPEBECHBIX MMOPOJ MOHOB MAarHUs
nuskoe: 0,2 mr-5ks/100 r B ropusonte A. B
COCTaBE€ KATHMOHOB BOJHOHN BBITSDKKH KOJIHYECTBO
npeobnamaer kaiupiuii. [louBa  ciabokwmcmas.

CornacHo CTPOEHHUIO U XMMUYECKOMY aHAJIU3y TUI
IIOYBBI YEPHO3EM F0’KHBIM Ha CKAJIbHOM OCHOBaHUHU.
[Ipurogen A BCceX OCHOBHBIX JIECOOOPA3yHOIIUX
OpoJ.

Ilo uroram BBINONHEHHBIX PabOT, MOXHO Clie-
nath cieayromue BeiBoAbl: [Ipu paboTax pexorso-
CLIMPOBKA BBINOJIHEHa METOAOM MapILIPyTHOrO 00-
CJIEIOBAHUS YYaCTKOB, IPU KOTOPOM Ha MECTHOCTHU
H3y4YeHbI CIELYyIOLIee:

— XapaKTePUCTUKHU penbeda yIacTKOB;

— BU/IbI PACTUTEIIHOCTH;

— B3SITHE TIPOO TPYHTA;

— ONMCaHHE CTPOEHMS IOYBBI YYACTKOB IIO IIO-
JIEBOMY UCCJIEIOBAHUIO [IOYBEHHOI'O pas3pesa;

— BBIIEJICHBI THIIBI PACTUTEIbHBIX aCCOLUALINI;

—Ha 00cJe10BaHHbBIX yYacTKaxX ObLIO BBISABICHO
THUIIBI PACTUTEIIbHBIX ACCOLUALINH.

B OpaunoropckoM JiecHHuYecTBE Ha oOcie-

JNOBaHHBIX  Yy4YacTKax  BBIABICHO 5  THUIIOB

69



OlLIeHKa MTOYBCHHO-T€000TAHNMYECKOTO COCTOSTHUS 36MEJIbHBIX YYaCTKOB JICCHOI'O q)OHZ[a Ha npuMmepe ...

pacTuTeNbHBIX acconuanuid. IlepBelii BuA pac-
TUTENBHBIX aCCOIHAIUI — 3TO KOBBUIbHO-3JIAKOBOE
pa3HOTpaBbE C NMPHUMECHIO TOJIBIHM, OTMEUYEHHBIN
Ha BBIFCNIaX, WCIONB3YEMBIX TIOJ TACTOWINA
BOJIN3M HAceNEHHBIX IYHKTOB B CEBEpHOW YacTh
necHu4YecTBa. BTOpoi BuA mpexacraBisier coboit
0oraTopa3HOTpaBHBIE PACTUTEIBHBIE ACCOLUALNU
0 pyciaM CTOKa Ha CKJIOHax Ccomok. TpeTruit
BHUJI PACTUTEIBHBIX acCOIHUalii — KOBBUIBHOE
pa3HOTpaBbE Ha CKIIOHAX, a TAKXKE PS/IE OTKPBITHIX
y4acTKOB, Ha KOTOPBIX OTMEYAIOTCS CKaJIbHBIE
BBIXOJIbI HAa MOBEPXHOCTU. IIOCKOJIBKY y4acTKu
pacroyioKeHbl Ha 3HAYUTEIBHOM YIaJCHUU APYT
OT apyra, TO I YCTAaHOBJICHUSA ITOYBCHHBLIX pas-
HOCTe OBIIO 3alokeHO Tpu paspesa. B kBap-
tajge 64 Ha obOclenoBaHHOM BbIAeNe 14 Ha Hepa-
CIaxaHHOW YacTH OTMEYEHO 0Ooratoe pazHOTPaBbE

C TMPEUMYIIECTBEHHO JIYTOBBIMH TpaBamu 0Oe3 pac-
THTETHHBIX MHIWKATOPOB 3acoyicHus. B kBapTaie
80 Ha 00cIIeOBAHHOM BBIENE 3 OTMEUYEHBI OOraThle
pPa3HOTPABHBIC AaCCOIHAITUHA C OOJBIITUM KOJH-
YeCTBOM COJIOJKH Y HE3HAUYHTEIIHHBIM KOJTUYECTBOM
MOJIBIHH.

Ha o0crnenoBaHHBIX ydYacTKax BBIABICHO 5
THIIOB TIOYB TI0J] HUMH: HYEPHO3EM IOXKHBIM Cla-
OOCOJIOHIIEBAThII HA YETBEPTHYHBIX CYTIUHKAX,
YepHO3EM IOKHBIM Ha aUTFOBHAIBHBIX ITeCYAHBIX
OTJIOKCHHUSIX TI0 pyciaM CTOKa, YEPHO3EM IOXK-
HBEII Ha CKaJbHOM OCHOBaHWU (TPH Pa3HOCTH OTII-
WYArOIIUECs] COICPIKaHUEM PacTBOPEHHBIX COJIeH),
4epHO3EM OOBIKHOBEHHBIM M YEPHO3EM OOBIKHO-
BEHHBIN CJIA00COJIOHIIEBATHII.

BripaboTtansr pekomeHAanus 11 padoT 1o Je-
COpa3BeJICHUIO TIPUBECHEI B Ta0uIe 8.

Ta6anma 8 — PazpabotaHHble peKOMEHIAIMH 110 Pe3yJIbTaTaM MCCIIeIOBAaHUS

PeSyJ]LTaTI)I HCCJ]eIIOBaHHﬁ U pEeKOMEHAALUU

YepHo3éM IOKHBIH CIabOCOJIOHIEBATHII Ha YETBEPTUYHBIX
cyrmuHKax. [Ipuronen Juist BceX OCHOBHBIX IPEBECHBIX OO,

B paBHMHHON 3amajHOM 4YacTH BblAEAA — YEPHO3EM IOJKHBII
caboCOJIOHIEBAThIl ~ HAa  YETBEPTUYHBIX  CYIIMHKAX, B
LEHTPATFHON YaCTH — I10 JIOKOMHE CTOKA U BIOJb He€ — YepHO3EM
F0KHBIM Ha aJUIIOBUAJIbHBIX IIECYaHBIX OTIOKEHUAX. B BocTOuHOI
YacTH Ha CKaTaxX COIKM — IOKHBIM YEpHO3EM Ha CKaJbHOM
OCHOBaHMH, NTyOuHa Bapeupyercst oT 0 (CKaJbHBIE BBIXOJBI Ha
noBepxHocTH) 110 50 cM (B cpexHeM okono 35-40 cm). Iepsbie
JIBa BHJA TI0YB MPUTOTHEI AJISI BCEX OCHOBHBIX JPEBECHBIX MTOPO/.
IOxHBIIT YepHO3EM Ha CKAIFHOM OCHOBAaHUH — PEKOMEHIIOBAH
JUISL COCHBI OOBIKHOBEHHOM, CTIOCOOHOM 3aKPEMUTHCS B CKAIbHBIX
Hopozaax.

B paBHuHHOM 3amagHON W I0XKHOM YacTW BblAETIa — YEPHO3EM
IOKHBIM CIIa00COJIOHIIEBATHII Ha UYETBEPTUYHBIX CyIIMHKaX. B
LIEHTPAJIBLHOW W BOCTOYHOM YacTH Ha CKaTaxX CONKH — FOXKHBIN
YepHO3EM Ha CKaJbHOM OCHOBAHHUM, ITyOMHA BapbHpyeTCs OT
0 (cxampHBIE BBIXOJIBI Ha MoBepxHOCTH) A0 50 cM (B cpexHeMm
okosio 35-40 cm). YepHOo3éM IOKHBIA  CI1a00COJIOHIICBATHIN
Ha YETBEPTHYHBIX CYIIMHKAX IIPUTOJEH IUISI BCEX OCHOBHBIX
JpeBecHBIX mopos. HOKHBIM 4epHO3EM Ha CKAaTbHOM OCHOBAHUH
— PEKOMEHIOBAaH JJsI COCHBI OOBIKHOBEHHOH, CIIOCOOHOU
3aKPENHThCS B CKAJIBHBIX OPOAAX.

Ha Oompimell wactm BblieNla 1O CKJIOHAM COIKH — IOKHBIH
YEepHO3EM Ha CKaJbHOM OCHOBAaHMH, ITyOMHa Bapeupyercst oT 0
(ckaJbHBIC BBIXOBI HA MMOBEPXHOCTH) 10 50 ¢M (B cpeIHEM OKOJIO
35-40 cm). B mpoxopsieii o BeIIeTy JT0KOHHE CTOKA ¥ BAOIb Hee
— 4epHO3EM IOXKHBIH Ha AJUTIOBHAJIBHBIX MECUAHBIX OTIOKEHHUSX.
JUi1s1 Y0XKHOTO YepHO3EMA Ha CKaJIbHOM OCHOBAaHUM PEKOMEH/J0BaHA
cocHa OOBIKHOBEHHAs, CIIOCOOHAs 3aKPENHThCS B CKaJIbHBIX
noponax. UepHo3éM IOXKHBI Ha aJIIOBHAIBHBIX IT€CYAHBIX
OTJIOXKEHHUSIX — IIPUTOZICH JUISl BCEX OCHOBHBIX JIPEBECHBIX TTOPO/I.

Kareropus Ksapran Boigen IInomans, ra
TJIOIN A e

mactouiia 2 17 24,6
rnacrouia 3 1 27,4
macroura 5 7 67,0
nacToumia 6 1 86,0
nmacTouIna 10 2 272

YepHo3EéM IOKHBIH cIa0OCONOHIEBATHI HA YETBEPTUYHBIX
cymuHKax. [IpuroneH asst BceX OCHOBHBIX JPEBECHBIX MOPOJ.
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rmacTouia 14 40 14,5 IOxHbII uyepHO3EM Ha CKaJIbHOM OCHOBAaHUM, IIIyOuHA
Bappupyetcst or O (CKaJdbHBIC BBIXOABI HA TMOBEPXHOCTH) 1O
50 cm (B cpemnem okonio 40-45 cm). PekoMeHI0BaH JUIsl COCHBI
OOBIKHOBEHHOI, CIIOCOOHOM 3aKPEUTHCS B CKAJIBHBIX MTOPOJIaX.

nacTouma 15 21 52,8 IOxHpII uYepHO3EM HA CKalbHOM OCHOBAaHHUM, IIIyOWHA
Bapbupyercss oT 0 (CKaJbHBIE BBIXOZBI HA TOBEPXHOCTH) IO
50 cm (B cpeanem okoio 40-45 cm). PekoMeHI0BaH /ISl COCHBI
OOBIKHOBEHHOM, CIOCOOHOH 3aKPENHUTHCS B CKAJIBHBIX MOPOIAX.

nacTouma 19 2 13,0 IOxHBIIT dYepHO3EéM Ha CKaJbHOM OCHOBaHWH, TIyOHWHA
Bapbupyercst or O (CkaJdbHBIE BBIXOABI HA TOBEPXHOCTH) OO
50 cm (B cpennem oxono 40-45 cm). PekoMeH10BaH JUIsl COCHBI
0OBIKHOBEHHO, CIOCOOHOM 3aKPENHUTHCS B CKAJIBHBIX MOPOAX.

rnacTouma 20 1 19,0 IOxHBIIT dYepHO3EéM Ha CKaJbHOM OCHOBaHWH, TNIIyOWHA
Bappupyercst or O (CKaJbHBIE BBIXOABI HA IOBEPXHOCTH) IO
50 cm (B cpennem okono 40-45 cm). PexoMeH10BaH AJIs1 COCHBI
0OBIKHOBEHHOM, CIIOCOOHO# 3aKPEMUTHCS B CKATbHBIX MOPOAX.

nacrouma 29 20 16,0 IOxHBIIT dWepHO3éM Ha CKAIPHOM OCHOBaHUM, NIIyOMHA
BappupyeTcs OT O (CKaJbHBIE BBIXOABI Ha ITOBEPXHOCTH) [0
50 cm (B cpeanem okono 30-35 cm). PexomeHI0BaH 11 COCHBI
0OBIKHOBEHHOH, CLIOCOOHO 3aKpENUTHCS B CKAJIBHBIX MOPOAAX.
nacTouma 64 14 30,3 UepHo3éM O0OBIKHOBeHHBIH. [IpuromeH Juisi BCeX OCHOBHBIX
JIPEBECHBIX ITOPO]I.

nacTouIa 80 3 22,2 YepHo3éM OOBIKHOBEHHBIN ciaboconoHueBarslid. [lpurogen ams
BCEX OCHOBHBIX APEBECHBIX IMOPOI.

Takum obpasom, u3 obcnemoBanHbix 400,0  y4acTKOB, MPUTOJHBIX Uil BCEX OCHOBHBIX JECHBIX
ra OpnuHOrOpcKOrOo JecHuW4ecTtBa: tuomans  mopoxa —400,0 ra.
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ASSESSMENT OF THERMAL AND NATURAL MOISTURE PROVISION
IN TERRITORY OF TURKESTAN REGION OF THE REPUBLIC
OF KAZAKHSTAN IN CHANGING CLIMATE CONDITIONS

Nl

The assessment of natural moisture availability of the natural areas of the Turkestan region of the
Republic of Kazakhstan for 1941-2020 (by providing a comparative analysis of indicators for 1941-1960
and 2001-2020) was conducted based on the use of the natural moisture coefficient and hydrothermal
index or “dryness index” predicated on energy resources (total of biologically active air temperatures
above 10 °C, photosynthetically active radiation, evaporating capacity and water consumption
of agricultural land). The results of a comparative analysis of climatic indices changes in the natural
areas of the Turkestan region for 1941 to 2020 have shown that there is an increase in average annual
air temperatures in all natural areas, and the annual precipitation tends downward which affects the
formation of energy resources and natural water supply. The identified features of changes in the natural
moisture coefficient and hydrothermal index or “dryness index” in natural area of Turkestan region, make
it possible to adjust the spread of its boundaries and consider these changes in the territorial organization
of agricultural nature management.

Key words: Climate change, air temperature, energy resources, natural moisture coefficient,
hydrothermal index.

K.C. Myctadpaes, A.b. Tyaetaes®, A.A. KyaepuH
[eorpadms xeHe cy Kayincisairi MHCTUTYTbl, Ka3akcTtaH, AAMaThbl K.
*e-mail: hat_0512@mail.ru
O3repmeni KAMMaTTbIK, XafFaaiAapaa Kasakcran Pecny6amkacol TypkictaH 06AbIChI
QyMarbIHbIH, TAOUFU XKbIAY YKOHE bIAFAAMEH KaMTamacbl3 eTiAyiH OaFaray

KasakcraH Pecrnybamnkacbl TypkicTaH OOAbICbIHBbIH — Tabuin  ariMakTapbiHbiH - 1941-2020
KbIAAAPAAFbI TAOUFU CYMEH KamTamachi3 eTiayiHe (1941-1960 >xaHe 2001-2020 K. Ke3eHAEpPiHAETI
KepceTKilluTepre CaAbICTbIPMaAbl TaAAQY >KYPri3y apKblAbl) SHEPreTMKaAbIK, pecypcTapFa HerispAeAreH
TabUFU  bIAFAAAAHY KOBMPMUUMEHTIH >XOHE TMAPOTEPMMUSABIK, KOPCETKIlUTI Hemece «KypFrakKTbiK,
MHAEKCiH» NManAaAaHy HerisiHae (ayaHblH 6MOAOTUSABIK, BEACEHA] TeMnepaTypachiHbiH comackl 10 °C-
TaH >KOFapbl, POTOCMHTETUKAABIK, BEACEHAT paaMaums, ByAaHy XKEHEe aybliA LapyaLlbiAbIFbl AAKAMNTapbIH
CY TYTbIHYybl) Gararay >yprisiaai. 1941-2020 >xbiAaaap apaAbiFbiHAa TypkicTaH 0BOAbICbIHbIH, TabuFm
arMaKTapblHAAFbl KAMMATTbIK, KOPCETKILUTEPAIH ©3repicTepiH CaAbICTbIPMaAbl TaAAQdy HBTMXKeAepi
6apAblK TabWFM aiMakTapAa ayaHblH OpTalla >KbIAAbIK, TemrepaTypacbiHbiH apTybl GanKaAraHbIH,
aA, KbIAABIK, aTMOCIEpaAbIK, >KayblH-LIALbIHHBIH TOMEHAEY YPAICi 6aikaaraHbliH KepceTTi, 6GyA
3HepreTMKaAbIK, PECYpPCTap MeH TabuFM CyMEH KaMTaMachI3 eTyAiH KaAbINTacyblHa acep eTeAi. TypkicTaH
OOAbICbIHBIH  Tabufu  aiMakTapbiHAQ TabWFU  bIAFAAAAHY KOIMDMDUUMEHTI MEH TMAPOTEPMUSIABIK,
KepceTKill GeAriaepiHiH, Hemece «KypFakTbIK, MHAEKCIHIH» ©3repy epeklleAiKTepiH aHbIKTay OAapAbIH,
LeKapaAapblHbiH TApaAyblH TY3ETyre XOHe ayblA LapyallblAblfbl TabWUFaTbIH NanAaAaHyAbl ayMakThIK,
YMbIMAACTBIPY Ke3iHAe GepiAreH e3repicTepai eckepyre MyMKiHAIK Gepeai.

Ty#in cesaep: KamatTbiH e3repyi, aya Temnepartypachl, 3Heprus pecypcrap, Tabusn bIAFAAAIAbIK,
KO3(PPULMEHTI, TMAPOTEPMUSIABIK, MHAEKC.

K.C. MycTtadbaes, A.b. TyaeTaes®, A.A. KyaepuH

MHCTUTYT reorpacdmm 1 BoaHOM Ge3onacHocTu, KasaxcraH, r. AAMarbi.
*e-mail: hat_0512@mail.ru

OueHKa NPUPOAHOH TENAO- M BAAroo0ecrne4yeHHOCTH TeppuTopun TypKkecTaHCKoi 06AacTH
Pecny6Amku KazaxcraH B MU3MEHSIIOLLIMXCS KAUMATHUYECKMX YCAOBMSIX
I_IpOBeAeHa OLleHKa eCTeCTBEHHOM BOAOO6eCI’queHHOCTl/I NMPUPOAHbIX 30H TypKeCTaHCKOVI O6/\aCTVI

Pecnybamkm Kasaxcran 3a 1941-2020 roabl (C NPOBEAEHMEM CPABHUTEABHOIO aHaAM3a MokasaTeAei
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3a nepuoabl 1941-1960 1 2001-2020 rr.) HA OCHOBE MCMNOAb30BaHMS KO3(hUUMEHTA eCTECTBEHHOIO
YBADKHEHUS U TMAPOTEPMMUYECKOrO MOKasaTeAs WMAM «MHAEKCA CyXOCTW», 6asupylowmxcs Ha
3HEpreTMYeckmMx pecypcax (Cymma OMOAOrMYECKM aKTMBHbIX TemrepaTyp Bo3ayxa Bbiwe 10 °C,
hPOTOCUHTETMYECKM aKTMBHAs paaMaumsi, UCMapsIeMOCTb U BOAONOTPEBAEHME CEAbCKOXO3AMCTBEHHbIX
yroami). Pe3yAbTaTbl CDaBHUTEABHOIO aHaAM3a M3MEHEHMIN KAMMATUUECKMX MoKa3aTeAei B MPUPOAHBIX
30Hax TypkecTtaHckonm obaactm 3a 1941-2020 rr. nokasaAn, 4TO HabAIOAQETCS BO3pacTaHMe
CpPeAHEroAOBbIX TeMrnepaTyp BO3Ayxa BO BCEX MPUPOAHbBIX 30HaX, a FOAOBble aTMOCHEPHbIE OCaAKM
MMEIOT TEHAEHLIMIO K CHUXKEHMIO, YTO OKa3blBaeT BAMSIHME Ha (hOPMMPOBaHMeE SHEPreTUYeCKNX PpeCcypcoB
M EeCTEeCTBEHHOW BOAOOOECNEeYEeHHOCTU. BbIsIBAEHHbIE OCOGEHHOCTM M3MeHeHus KoadduumeHTa
€CTEeCTBEHHOI0 YBAQXKHEHWUS M TMAPOTEPMMUYECKOrO MOKa3aTeAsl MAM «MHAEKCA CYXOCTW» B MPUPOAHBIX
30Hax TypKecTaHCKOM 00AaCTM MO3BOASOT CKOPPEKTUPOBATb PACMpPOCTPaHEeHUE WX FPaHULL U
yunTbiBaTb A@HHble W3MEHEHUS MpU TeppUTOPMAABHOM OpraHM3auMmn  CeAbCKOXO39MCTBEHHOIO

NMPUPOAOTNOAb30BAHMS.

KAtoueBble CAOBa: M3MEHEHME KAMMATA, TemrnepaTypa BO3AyXa, SHEPropecypchl, KoahuumeHT
€CTeCTBEHHOM YBAQKHEHHOCTU, TMAPOTEPMUUECKMIA MHAEKC.

Introduction

One of the main functions of climate is to support
the life activities of the soil and vegetation cover of
landscape systems in different natural-geographical
zones, which differ in the quantitative values of
the average annual air temperature and annual
atmospheric precipitation, characterizing the energy
resources and moisture content of the territory. At
the same time, the moisture content of the territory,
as a function of climatic indicators, directly depends
on the annual atmospheric precipitation and, in
turn, on the average annual air temperature, which
determines their relative instability in space-time
scales and, taking into account territorial differences,
acquires important practical significance as a basis
for nature management and at the same time is a
difficult task due to the need to take into account
interrelated factors of the natural system.

Temperature increases, reduced precipitation
and increased evaporation in Central Asia,
documented in several studies (Xu, 2016: 395-400;
Yin, 2016: 378-382; Sheffield and Wood, 2008:
86-93), increase the sensitivity of natural areas to
droughts because of limited water resources, low-
adaptive capacity and growing population (Qi, 2012:
115-118; Patrick, 2017: 95). The climate changes in
the territory of Kazakhstan, located in the northern
part of Central Asia, have occurred somewhat
faster in recent decades compared to other regions
of the world situated in the same latitudinal zone
(Zheleznova, 2022: 144; Karatayev, 2022: 28): the
rate of change in average annual air temperatures
over the past 20 years at all meteorological stations
has increased from 0.8 to 2.2 °C. Such changes can
also impact erosion and salinization, the principal
processes of desertification (Lal, 2012: 212). Soil

salinization is a global environmental concern that
can negatively affect sustainable land use, crop land
productivity, and food security.

In the conditions of global climate change, in
order to neutralize the negative impact of climatic
indicators and ensure favorable conditions for
territorial organization of agricultural nature
management (Aldazhanova, 2022: 1187, Viana,
2022: 806), forecasts of natural thermal and moisture
supply and trends in the development of this process
in spatial and temporal scales in terms of natural and
geographical zones and administrative regions serve
as a means of ensuring food and feed security in the
region (Wang, 2020: 137-139; Yu, 2019: 5-10).

The purpose of the research is to obtain
scenario-based forecasts of changes in natural heat
and moisture availability and its annual indicators’
variability under possible climate change and the
development trend of this process in territories
characterized by different natural conditions.

The Turkestan region of the Republic of
Kazakhstan located in the northwestern part of
Central Asia in the basin of the Syrdarya River, with
an area of 11 609.4 thousand ha, is taken as the object
of study. The total area of all agricultural lands is 10
043.4 thousand ha, including 926.4 thousand ha of
arable land, 38.3 thousand ha of perennial plantings,
94.9 thousand ha of hayfields, 120.2 thousand ha of
fallow land and 8 863.6 thousand ha of pastureland
(Consolidated report, 2021: 56).

Materials and Methods
Study area. The research is concerned with the
natural area of Turkestan region of the Republic of

Kazakhstan. The region is located in the southern
part of the Republic of Kazakhstan. The following

75



Assessment of thermal and natural moisture provision in territory of Turkestan region of the Republic of ...

natural zones are distinguished on the territory of
the region with an area of 116 094 km? (4.3 % of
the territory of the Republic of Kazakhstan): forest-
meadow-steppe zone of mid-mountains; steppe
zone of low-hill terrain and midlands; semi-arid
zone of foothills; arid zone of foothills, lowland and
high land plains. All natural areas are characterized
by a variety of natural and climatic conditions. The
region’s climate is sharply continental.

Data sources. The time series of the average
annual temperature and annual precipitation
indicators for 1941-2020 by sixteen weather
stations represented in the following analytic
databases: Kazgidromet RSE (Kazgidromet, 2021),
World Meteorological Organization (WMO, 2021)
and in the “Weather and Climate” reference and
information portal have been used as information
support to assess the natural moisture availability
of natural zones of the Turkestan region of the RK
(http://www.pogodaiklimat.ru/).

The initial information for the allocation of
natural areas of the Turkestan region was: materials
of the field landscape research of contributors,
landscape map of the Republic of Kazakhstan.

Methods. The following indicators were used
to assess the moisture availability of natural areas
in the Turkestan region (Mustafayev and Ryabtsev,
2012: 212-214):

— natural moisture coefficient (K,), enabling
to assess the heat — and water availability of the
territory which was determined according to the
formula 1 (Ivanov, 1941: 15):

K}' = D.:'K.En, (1)

where O, — precipitation amount, E; — monthly
average evaporation; _

— hydrothermal index or “dryness index” (R;),
representing the ratio of the radiation budget (Ri)
to the heat input for evaporation of precipitation
(L-0,), which was determined by formula
2 (Budyko, 1956: 256):

R, =R;/L- 0, )

where L — specific heat of evaporation assumed
constant and equal to 2.5 kJ/cm?, which, firstly,
takes into account the idea of hydration (Dokuchaev,
1948: 25-29) and the provision on the value of the
ratio of the radiation balance to precipitation for the
characterization of moisture conditions (Grigoriev,
1966: 381); secondly — qualifies the conditions of
heat and moisture availability of soil and vegetation
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cover; thirdly — specifies considerably the
conditions of formation of soil, hydrogeological and
geochemical environment and, fourthly, it allows
considering the nature and intensity of human
anthropogenic activity.

The following estimation integral criteria have
been used to assess changes in the energy resources
indicators of climate in the natural areas of the
Turkestan region for 1941-1960 and 2001-2020:

— sum of biologically active air temperatures
(X t.°C) above 10 °C, which was calculated
by summing the product of average monthly air
temperatures and the number of months with
average monthly air temperatures above 10 °C that
was determined by formula 3 (Mustafayev and
Ryabtsev, 2012: 214-216):

StfC=Thit N g

where t., — average monthly air temperature above
10 °C; N — number of days in a month; 1 —number of
months where the average monthly air temperature
is above 10 °C;

— photosynthetically active radiation (R&;, kJ/
cm?) during the biological active period of the year,
which was determined by the formula 4 (developed
by the authors):

R, = 4.1868 [13.39 + 0.0079-Lt; > 1( (4

— monthly evaporation (E,, mM), which was
determined by formula 5 (Ivanov, 1941: 15):

E_ = 0.0018(t, + 25)*(100 — a) )

where fx — average monthly air temperature, °C; t,
— average monthly relative humidity, %;

— water consumption by agricultural land
(vegetation and soil cover) (ET.;), which was
determined by formula 6 (Budyko, 1956: 256):

_ .o .r-1
ET,; =10-R, L™ ©)

where L — heat of evaporation numerically equal to
2.5 kl/em’.

In the nature, annual photosynthetically active
radiation (E;) and precipitation (O) qualify
the material and energy environment enabling
to determine the cost of solar energy for the soil
formation process ({,;), which is determined by
formula 7 (Budyko, 1956: 256):

Qu =R;*exp (—a-R;) )
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where R, — annual radiation balance of the soil
surface (kJ/cm?); @ — index of the complete use
of radiant energy in soil-forming processes,
numerically equal to 0.47; R, — “radiation dryness
index” or Nesterov’s fire-danger index.

The favorable conditions for developing the
soil formation process in the natural environment
are observed in the natural and climatic conditions,
where the Nesterov’s fire-danger index (R) is equal
to 0.9-1.0, that commonly corresponds to the area
of highly productive chernozem soil formation.
By reference to specific features of these natural
processes, potential cost of solar energy on the soil-
forming process (@y;) with R, = 1.0 is determined
by formula 8 (Mustafayev and Ryabtsev, 2012: 216):

n —

n = R, exp(—a), (8)

In the natural environmental conditions, “excess
solar energy on the soil-forming process” (AQ}.
), that is, the unused annual radiation balance of
the soil surface (&;) is determined by formula 9
(developed by the authors):

Table 1 — Indicators of annual average air temperature (£;, °C) and annual precipitation (O

AQn: =@ — Qu = R, ~exp(—a) — R, -exp[:—a 'Er’):
AQE. = Ri[exp(—a) — exp[—a - Ea)] =R, - exp[—[cc —a 'Ea)]i

504 =R -exl-fa- (=R} (o)

The natural heat and moisture availability in
the natural areas of the Turkestan region which has
made it possible to establish the impact of climatic
change on the natural moisture and heat supply of
agricultural land (soil and vegetation cover) on the
space-time scale is determined on the basis of the
proposed integral climatic and energy indicators.

Results and Discussion

Average annual air temperature and annual
precipitation of natural zones

A comparative analysis of data for the 1941-
1960 and 2001-2020 periods for sixteen weather
stations was conducted for identification of changes
in annual average air temperature (t;, °C) and
annual precipitation (O_;, mm) affecting the natural
moisture and heat supply of the natural areas of the
Turkestan region (Table 1).

o> M) N the natural areas of Turkestan

region
Climatic indices
Average annual air temperature Annual precipitation
N Weather bure- (t;, °C) (O, mm)
atural area . " .
au stations average of period differ- average of period
1941-1960 2001- ence 1941-1960 |2001-2020  difference
2020
Forest-meadow | Shuyldak 7.5 6.2 -1.3 602.0 601.0 -0.1
steppe zone of frp (oK 93 10.2 0.8 816.0 754.0 -62.0
mid-mountains
Steppe zone of | Achisai 10.3 11.4 1.1 500.0 552.0 52.0
low-hill  terrain | T. Ryskulov 11.5 12.4 0.9 855.0 786.0 -69.0
and midlands
Semi-arid zone of | Shymkent 11.9 13.6 1.7 640.0 615.0 -25.0
foothills Kazygurt 11.3 13.6 1.3 517.0 524.0 7.0
Arid zone of foot- | Shayan 11.6 13.3 1.7 349.0 362.0 13.0
hills, lowland and | Sholakkorgan 9.1 11.0 1.9 180.0 203.0 23.0
high plains Shardara 12.6 14.8 2.2 230.0 230.0 0.0
Bugen 11.8 13.7 1.9 305.0 294.0 -11.0
Arys 12.5 14.1 1.6 290.0 282.0 -8.0
Bayirkum 11.7 13.6 1.9 275.0 275.0 0.0
Turkestan 11.8 13.8 2.0 207.0 225.0 18.0
Tasty 8.7 10.9 2.2 185.0 163.0 -22.0
Akkum 11.3 13.1 1.8 154.0 174.0 20.0
Kyzylkum 12.1 13.8 1.7 190.0 195.0 5.0
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A comparative analysis of changes in the
average annual air temperature in the natural areas
of the Turkestan region for the periods considered
has showed that there is an increase in this indicator
in all natural areas, except for the indicator at the
Shuyldak weather station (forest-meadow steppe
zone of mid-mountains), where there was a decrease
in the average annual air temperature by 1.3 °C,
which is due to the high-altitude location of this
weather station with 1984 m elevation above sea
level (Ugam mountain system).

It has been established that the rate of change
in the average annual air temperature in the natural
areas of the region over the past 20 years (2001-
2020) has significantly increased from 0.8 (Tassaryk
weather station, forest-meadow steppe zone of mid-
mountains) to 2.2 °C (Tasty weather station, arid
zone of low-land and high plains).

From the above calculation data (Table 1), a
decrease in the amount of annual precipitation in
all natural areas has been established, specifically
in the forest-meadow steppe zone of mid-mountains
(Tassyryk weather station) by 62.0 mm, in the steppe
zone of low-hill terrain and midlands (T. Ryskulov

weather station) by 69.0 mm, in the semi-arid zone
of the foothills (Shymkent weather station) by 25.0
mm, in the arid zone of foothills, lowland and high
plains (weather stations — Bugen, Arys and Tasty)
from 11 to 22 mm. It was noted that the general
trend of changes in the amount of precipitation in all
natural zones of the Turkestan region in recent years
(2001-2020) is directed downwards.

The conducted analysis of changes in climatic
indices in the natural areas of the Turkestan region
in the space-time terms has allowed establishing
increase in the average annual air temperature,
especially during 2001-2020, which had an effect
on the natural moisture availability of natural areas
decreasingly since the increase of air temperature
has caused expectable decreases in the annual
average values of relative humidity enhancing the
evaporative capacity of the natural environment.

Energy resources of natural areas climate

The conducted assessment of changes in energy
resources indicators based on climatic indices (Table 1)
depending on the average annual air temperature and solar
radiation in the natural areas of the Turkestan region for
1941-1960 and 2001-2020 has demonstrated that (Table 2):

Table 2 — Indicators of energy resources of natural areas climate of the Turkestan region

Indicators of energy resources climate
Natural area Weather stations Periods
Et."0 R;,kJ/em? | E , mm ET_ , mm

1 2 3 4 5 6 7
Forest-meadow- Shuyldak 1941-1960 3172.2 161.0 911.0 644.0
st§ppe zone Qf 2001-2020 2281.3 131.5 707.0 526.0
mid- mountains difference -890.9 295 204 118
Tassaryk 1941-1960 3461.3 170.5 993.0 682.0
2001-2020 3594.9 175.0 1114.0 700.0

difference 133.6 4.5 121 18
Steppe zone of Achisai 1941-1960 3877.3 184.3 1385.0 737.0
low-hill terrain and 2001-2020 4069.3 190.7 1590.0 763.0

midlands difference 192 6.4 205 26
T. Ryskulov 1941-1960 4054.0 190.2 1405.0 761.0
2001-2020 4163.8 193.8 1438.0 775.0

difference 109.8 3.6 33 14
Semi-arid zone of | Shymkent 1941-1960 4179.5 194.3 1359.0 777.0
foothills 2001-2020 44542 203.4 1526.0 814.0

difference 274.7 9.1 167 37
Kazygurt 1941-1960 3977.6 187.6 1280.0 750.0
2001-2020 4435.8 202.8 1553.0 811.0

difference 458.2 15.2 273 61
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1 2 3 4 5 6 7
Arid zone of Sholakkorgan 1941-1960 3849.4 183.4 1239.0 734.0
foothills, lowland 2001-2020 42063 195.2 1472.0 781.0
and high plains .

difference 356.9 11.8 233 47
Shayan 1941-1960 4301.9 198.3 1547.0 793.0
2001-2020 4594.9 208.0 1788.0 832.0

difference 293 9.7 241 39
Shardara 1941-1960 4695.6 211.4 1677.0 845.0
2001-2020 4842.6 216.2 1863.0 865.0

difference 147 4.8 186 20
Bugen 1941-1960 4458.0 203.5 1586.0 814.0
2001-2020 4695.7 211.4 1799.0 845.0

difference 237.7 7.9 213 31
Arys 1941-1960 45374 206.1 1603.0 825.0
2001-2020 4790.6 214.5 1828.0 858.0

difference 253.2 8.4 225 33
Bayirkum 1941-1960 4307.7 198.5 1544.0 794.0
2001-2020 4646.5 209.7 1794.0 839.0

difference 338.8 11.2 250 45
Turkestan 1941-1960 4445 .4 203.1 1588.0 812.0
2001-2020 4765.8 213.7 1805.0 855.0

difference 320.4 10.6 217 43
Tasty 1941-1960 4035.5 189.5 1426.0 758.0
2001-2020 4365.3 200.4 1705.0 802.0

difference 329.8 10.9 279 44
Akkum 1941-1960 4399.5 201.6 1560.0 806.0
2001-2020 4671.3 210.6 1846.0 842.0

difference 271.8 9 286 36
Kyzylkum 1941-1960 4567.6 207.1 1603.0 829.0
2001-2020 4851.6 216.5 1903.0 866.0

difference 284.0 9.4 300.0 37

— in the forest-meadow steppe zone of mid-
mountains (Shuyldak weather station) during the
period under consideration there were decreases in:
sum of biologically active air temperature values
(Zt.°C) by 890.9 °C; photosynthetically active
radiation (R;) by 29.5 kJ/cm?; evaporation from
the water surface (E,;) by 204.0 mm and water
consumption by agricultural land (vegetation and
soil cover) (ET ;) by 118.0 mm which is due to the
high-altitude location of the natural area (1984 m
above sea level). According to data of the Tassaryk
weather station located in this natural area, but well
below in the mountains (1523 mabove sealevel) there
is already an increase in: sum of biologically active
air temperatures by 133.6 °C, photosynthetically
active radiation by 4.5 kJ/cm?, evaporation from the
water surface by 121.0 mm and water consumption

by agricultural land (vegetation and soil cover) by
18.0 mm;

— in the steppe zone of low-hill terrain and
midlands (T. Ryskulov and Achisai weather
stations), there has been an increase in: sum of
biologically active air temperatures from 109.8
to 192.0 °C, photosynthetically active radiation
from 3.6 to 6.4 kJ/cm?, evaporation from the water
surface from 33 to 205 mm and water consumption
by agricultural land from 14 to 26 mm;

— in the semi-arid zone of foothills, (Shymkent and
Kazygurt weather stations), there was an increase in:
sum of biologically active air temperatures from 274.7
to 458.2 °C, photosynthetically active radiation from
9.1 to 15.2 kJ/cm?, evaporation from the water surface
from 167.0 to 273.0 mm and water consumption by
agricultural land from 37.0 to 61.0 mm.
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— in the arid zone of foothills, lowland and high
plains (Sholakkorgan, Shayan, Shardara, Bugen,
Arys, Bayirkum, Turkestan, Tasty, Kyzylkum and
Akkum weather stations), there was an increase in:
sum of biologically active air temperatures from
147.0 to 356.9 °C, photosynthetically active radiation
from 4.8 to 11.8 kJ/ecm?, evaporation from the water
surface from 186.0 to 300.0 mm and water consumption
by agricultural land from 20.0 to 47.0 mm.

Therefore, in the natural areas of the Turkestan
region there is a positive trend of changes in the
average annual air temperature and negative trend
in the amount of annual precipitation which will
have an impact on the productivity of agricultural
land. In particular, there will be increase in the

sum of biologically active air temperature values
and photosynthetically active radiation since as
energy resources of the climate which will drive up
the evaporation from the water surface and water
consumption by agricultural land (vegetation and
soil cover).

Natural moisture and heat supply of natural
areas

Based on the proposed integral climatic and
energy indicators, the natural heat and moisture
availability of the territories of the Turkestan
region are determined, which allow us to establish
the impact of global climate change on the natural
moisture and heat supply of agricultural land on a
spatio-temporal scale (Table 3).

Table 3 — Changes in the natural heat and moisture supply of agricultural lands in the Turkestan regions compared to the base period

(1941-1960) and the last 20 years (1961-2020)

Natural area Weather stations Periods Indicators
Ky R; Qi Qi AQY;
Forest-meadow- | Shuyldak 1941-1960 0.66 1.07 97.4 100.6 3.2
steppe zone Qf 2001-2020 0.85 0.88 87.2 82.2 -5
mid- mountains difference 0.19 0.19 102 (184
Tassaryk 1941-1960 0.82 0.84 115.1 106.6 -8.5
2001-2020 0.68 0.93 113.1 109.4 -3.7
difference -0.14 0.09 -2 2.8
Steppe zone of Achisai 1941-1960 0.36 1.47 92.2 115.2 23
lowhill terrain and 2001-2020 0.35 1.38 99.6 119.2 19.6
midlands difference -0.01 20.09 7.4 4
T. Ryskulov 1941-1960 0.61 0.89 125.2 118.9 -6.3
2001-2020 0.55 0.99 121.9 121.1 -0.8
difference -0.06 0.10 -3.3 2.2
Semiarid zone of | Shymkent 1941-1960 0.47 1.21 109.8 121.4 11.6
foothills 2001-2020 0.40 132 109.2 127.1 17.9
difference -0.07 0.11 -0.6 5.7
Kazygurt 1941-1960 0.40 1.45 94.8 117.3 22.5
2001-2020 0.34 1.55 98.0 126.8 28.8
difference -0.06 0.1 3.2 9.5
Arid zone of Sholakkorgan 1941-1960 0.15 4.08 27.0 114.6 87.6
foothills, lowland 2001-2020 0.14 3.85 32.0 122.0 90
and high plains difference -0.01 -0.23 5 7.4
Shayan 1941-1960 0.23 2.27 68.1 123.9 55.8
2001-2020 0.20 2.30 70.6 130.0 594
difference -0.03 0.03 2.5 6.1
Shardara 1941-1960 0.14 3.68 37.6 132.1 94.5
2001-2020 0.12 3.76 36.9 135.1 98.2
difference -0.02 0.08 -0.7 3
Bugen 1941-1960 0.19 2.67 58.1 127.2 69.1
2001-2020 0.16 2.88 54.7 132.1 77.4
difference -0.03 0.21 -3.4 49
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Arys 1941-1960 0.18 2.84 54.2 128.8 74.6
2001-2020 0.15 3.04 51.3 134.1 82.8
difference -0.03 0.20 -2.9 53

Bayirkum 1941-1960 0.18 2.39 51.1 124.1 73
2001-2020 0.15 3.05 50.0 131.1 81.1
difference -0.03 0.16 -1.1 7

Turkestan 1941-1960 0.13 3.92 32.1 126.9 94.8
2001-2020 0.12 3.80 35.8 133.6 97.8
difference -0.01 -0.12 3.7 6.7

Tasty 1941-1960 0.13 4.10 27.6 118.4 90.8
2001-2020 0.10 4.92 19.9 125.3 105.4
difference -0.03 0.82 -7.7 6.9

Akkum 1941-1960 0.10 5.24 17.2 126.0 108.8
2001-2020 0.09 4.84 21.6 131.6 110
difference -0.01 -0.4 4.4 5.6

Kyzylkum 1941-1960 0.12 4.36 26.7 1294 102.7
2001-2020 0.10 4.44 26.9 1353 108.4
difference -0.02 0.08 0.2 5.9

The identified spatial variations in the boundaries
of natural moisture and hydrothermal index in the
natural areas of the Turkestan region for 1941-1960
and 2001-2020 are shown in Table 3 and Figure
1-2, that have an impact on energy cost for the soil
formation:

— in the forest-meadow steppe zone of mid-
mountains (Shuyldak weather station), a natural
moisture coefficient has increased by 0.19 and the
Nesterov’s fire-danger index has dropped by 0.19.
In the area of Tassaryk weather station location,
natural moisture coefficient has decreased by 0.14,
Nesterov’s fire-danger index has increased by 0.09;

— in the steppe zone of low-hill terrain and
midlands, natural moisture coefficient has decreased
by 0.01 (Achisai weather station) and 0.06 (T.
Ryskulov weather station), Nesterov’s fire-danger
index has decreased by 0.09 and 0.10 accordingly;

— in the semi-arid zone of foothills, natural
moisture coefficient has decreased by 0.07
(Shymkent weather station) and 0.06 (Kazygurt
weather station), Nesterov’s fire-danger index
(dryness index) has increased by 0.10 and 0.11
accordingly;

— in the arid zone of foothills, lowland and high
plains (Sholakkorgan, Shayan, Shardara, Bugen,
Arys, Bayirkum, Turkestan, Tasty, Kyzylkum and
Akkum weather stations) natural moisture coefficient
is prone to decrease from 0.01 (Sholakkorgan
weather station) to 0.03 (Arys weather station, etc.)
and the Nesterov’s fire-danger index (dryness index)
to the increase from 0.03 to 0.82.

Generally, in the space-time terms, in the
natural areas of the Turkestan region from 1941 to
2020 there is a decrease in the coefficient of natural
moisture by 15-20 %, with simultaneous increase
in the Nesterov’s fire-danger index (dryness index),
which affects the spatial spread of the boundaries
of natural areas, and requires the development of
measures to ensure water security in agricultural
activities, with respect to the natural and climatic
differences of the Turkestan region.

The identified spatial variations in the boundaries
of natural moisture and hydrothermal index in the
natural areas of the Turkestan region for 1941-1960
and 2001-2020 are shown in Figure 1-2, that have an
impact on energy cost for the soil formation.

The natural (@5;) and potential (@p;) cost of
solar energy on the soil-forming process under the
same conditions of the radiation balance of the soil
surface (R;) is highly correlated to the Nesterov’s
fire-danger index (dryness index) (R;), which is
reported in our estimated calculations for the periods
from 1941-1960 to 2001-2020 within the boundaries
of the natural areas of the Turkestan region:

— in the forest-meadow steppe zone of mid-
mountains (Shuyldak and Tassaryk weather
stations), natural energy input for the soil-forming
process was from 100.6 to 106.6 kJ/cm? (1941-
1960) and from 82.2 to 109.4 kJ/cm? (2001-2020),
there has been a decrease by 18.4 kJ/cm? (Shuyldyk
weather station) and increase by 2.8 klJ/cm?
(Tassaryk weather station);
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Figure 1 — Spatial variations of natural moisture boundaries in the natural areas

of the Turkestan region
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Figure 2 — Spatial variations in the boundaries of natural heat provision in the natural areas of the Turkestan region

— in the steppe zone of low-hill terrain and
midlands (Achisai and T. Ryskulov weather
stations), natural energy cost for the soil-forming
process was from 115.2 to 118.9 kJ/cm?(1941-1960)
and in 2001-2020 from 119.2 to 121.1 kJ/cm?, there
is an increase from 2.2 to 4.0 kJ/cm?;

82

—in the semi-arid zone of the foothills (Shymkent
and Kazygurt weather stations), natural energy cost
for the soil-forming process was from 121.4 to
117.3 kJ/cm? (1941-1960) and for 2001-2020 from

126.8 to 127.1 kJ/cm?, there is an increase from 5.7
t0 9.5 kJ/em?;
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— in the arid zone of foothills, lowland and high
plains (Sholakkorgan, Shayan, Shardara, Bugen,
Arys, Bayirkum, Turkestan, Tasty, Kyzylkum and
Akkum weather stations) for 1941-1960, natural
energy input for the soil-forming process was
observed in the range from 118.4 to 129.4,0 kJ/cm?
and in 2001-2020 — from 122.0 to 135.3 kJ/cm?, a
widespread upward trend is observed.

In general, for the natural areas of the Turkestan
region, potential cost of solar energy on the soil-
forming process for 1941-1960 period is observed
in the range of 100.6-132.1 kJ/cm? and for 2001-
2020 — 82.2-135.3 kJ/cm?, and the unused annual
radiation budget of the soil surface varies from 3.2
to 108.8 kJ/cm?.

From the presented calculation data it follows that
the natural moisture coefficient (}{}'l and Nesterov’s
fire-danger index (dryness index) (H;) indicative of
heat provisions and natural energy consumption for
the soil-forming process (2,;) in the natural areas
of Turkestan region have profoundly changed,
especially over the last 20 years (2001-2020). There
have been quite sharp changes downwards.

Therefore, hence it appears that there is a trend
of climate change in all natural areas located within
the territory of the Turkestan region. In the natural
areas, there is a displacement of the boundaries
of distribution of natural moisture coefficient
and hydrothermal index (dryness index) towards
aridization, which will affect fundamentally on the
formation of vegetation and soil cover, and — on
the territorial organization of agricultural nature
management.

Conclusion

The conducted assessment of climatic changes
in the natural areas located within the territory of
Turkestan region for the eighty-year period (1941-
2020) has allowed to establish:

— increase in annual average air temperature (
t;, °C) in all natural areas, whereby the rate of its
change over the past 20 years (2001-2020) has
significantly increased from 0.8 (forest-meadow
steppe zone of mid-mountains) to 2.2 °C (arid zone
of foothills, lowland and highland plains). Over the
past 20 years there has also been a sharp decrease

in annual precipitation (O_;, mm) in all natural
areas, specifically in the forest-meadow steppe
zone (Tassaryk weather station) by 62 mm and in
the steppe zone of the low-hill terrain and midlands
(weather station T. Ryskulov) by 69.0 mm;

— increase of indicators: total of biologically
active air temperature (X t_,° C) from 109.8 (steppe
zone of low-hill terrain and midlands) from 458.2°C
(semi-arid zone of the foothills), photosynthetically
active radiation (K;) from 3.6 to 15.2 kJ/cm? (same
natural areas), evaporation from the water surface (
E_;) t0 33.0 (steppe zone of low-mountain terrain and
mid-mountains) to 300.0 mm (arid zone of foothills,
lowland and high plains) and water consumption
bv agricultural land (vegetation and soil covering)
(ET_;) from 14.0 to 61.0 mm (same natural areas);

— decrease of the natural moisture (water
availability) coefficient (K;) by 15-20 % with
simultaneous increase in the Nesterov’s fire-danger
index (dryness index) E:‘ in all natural zones,
which to some extent impacts the formation of the
boundaries of natural areas;

— potential solar energy consumption for the s
soil-forming process @7, for 1941-1960 ranges
from 100.6 (forest-meadow and steppe zone of
the mid-mountains) to 132.1 kJ/cm? (arid zone of
foothills, lowland and high plains) and for 2001-
2020 — 82.2 to 135.3 kJ/cm? (same natural areas)
where the unused annual radiation balance of the
soil surface ranges from 3.2 to 108.8 kJ/cm?.

The identified climatic changes of natural
moisture coefficient and indicator of heat and water
availability in the natural areas of Turkestan region
allow agricultural formations, especially farming
enterprises, to arrange the sustainable agricultural
natural resource use, determine the optimal cropping
pattern of agricultural crops.
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REPEATABILITY OF AIRCRAFT VIBRATION
AT THE INTERNATIONAL AIRPORT OF ALMATY

il

The movement of air particles is a very mobile medium, which is usually chaotic or turbulent in
nature. Turbulence (translated from latin “turbo” means vortex) is a state of the atmosphere in which a
vortex and wind can form horizontal and vertical cracks. The influence of atmospheric turbulence on
the flight of the aircraft is manifested in sudden and unexpected changes in the horizontal flight con-
figuration. A sharp and sudden change in flight mode due to the effect of turbulence is usually called a
“vibration” or bump. Vibration depends on the physical state of the atmosphere, time of year, time of
day, altitude of the terrain, its orographic features and meteorological conditions. In the article, work
was carried out to identify the features of vibration propagation and its relationship with meteorological
parameters at the airport of Almaty in the period from 2015 to 2019. As a result, it was showed that the
maximum frequency of vibration at the considered standard levels of 960-110 hPa corresponds to the
cold period of the year and occurs at the height of takeoff and landing. As for the connection between
air temperature and vibration, it has found that vibration is most common in the temperature range from
-4 ° Cto 0 ° C. It was also revealed that the frequency of vibration most often coincides in cloudless
conditions, i.e. the total number of cases is 439 (00 hours) and 609 (12 hours), respectively, the frequen-
cy is 61 and 84%. During the study of the relationship between vibration and clouds, it was recorded
that vibration exists only with 3 different clouds, i.e. Ci, Ac and Sc. The results of the study can be widely
used in the fields of civil aviation, military aviation.

Key words: atmospheric turbulence, vibration, vibration repeatability, aerological diagram, altitude,
air temperature, cloud cover, vibration intensity.

A.B. Torain *, F.T. CyaeiimeHoBa, A.C. HbicaHb6aeBa

OA-Dapabu atbiHaarbl Kasak, yATTbIK yHMBepcuTeTi, KazakcraH, AAMarthl K,
‘e-mail: togay.anara@bk.ru

Xaabikapaablk, AAMaTbl dyexaibl 60MbIHLLA dye KemMe AIPIAiHIH, KaiTaAaHYLUbIAbIFbI

Aya — OG6AleKTEPAIH KO3FaAbICbl DAETTE PETCi3 Hemece TypOYAeHTTI cunaTtra 6oAaTbliH eTe
XKbIAXKbIMaAbl opTa. TypOYAeHTTIAIK (AaTblHWA «Typbo» CO3iHEH ayaapFaHAQ KyMbIHAAAY, MipiM
AereHAai Giaaipeal) — 6yA aTMoCdepaHbliH TYPAI BALLEMIHAE KYMbIH MEH XXEAAIH KOAAEHEH >KoHe TiK
KapbIKTapbl Manaa 6oAa aAaTblH >Kan-Kyri. ATMocepanblk, TYPOYAEHTTIAIKTIH YWaKTbIH YLIybiHA
aCcepi KOAAEHEH, YLIY PEXWUMIHIH KYPT >XoHe KeHeTTeH e3repicTepiHae kepiHeai. TypOyAeHTTIAIKTIH
acepi canpapblHaH YLy PEXMMIHIH KYPT XKeHe KeHeTTeH e3repyiH aAeTTe «AipiA» HeMece pema Aen
atanabl. Aipia atMocdepaHblH (hU3MKAABIK, XaFAalblHa, >KbIA YaKbITbIHA, TOYAIK YaKbITbIHA, XXEPriAiKTi
XKepAiH OMIKTIriHe, OHbIH OporpacmsAbIK, epekLleAiKTepiHe XoHe METEOPOAOTUSIAbIK, >KaFAanAapra
GarAaHbICTbl. Makanapaa 2015-2019 XKbIAAQP apaAbifbIHAAFbI AIPIAAIH AAMaTbl KaAacbl ayexkarbl
6oViblHLLIA TapaAy epekLIeAiKTePi MEH OHbIH METEOPOAOTMSIABIK, MapaMeTpAepMeH 6aiAaHbIChIH aHbIKTay
JKYMbICTapbl >XXyprisiaai. HaTuxxeciHae, kapacTbipblAFaH cTaHAapTTbl 960-110 rlla aeHreraepaeri
AIPIAAIH, KaiTaAaHYLLbIABIFbIHBIH MaKCMMYMbl >KbIAABIH, CYbIK, KE3EHiHE cail K&He eH Kerl YyLly-KOHY
OUIKTIriHAE Ke3AECETIHI KOpCeTiAAi. Aya TemrepaTypachl MEeH AIpiAAiH 6aiAaHbICbIHA KeAeTiH GOACaK,
Aipin kebiHece -4°C neH 0°C TemnepaTtypa apaAbifblHAQ OOAATBIHABIFbI aHbIKTaAAbl. CoHAal-ak,
AIPIAAIH KalTaHYLWbIAbIFbI K66iHeCe BGYATChI3 XaFAanMAapAa COMKEC KEAETIHI aHbIKTaAAbI, SFHU XKaAmbl
>KarFpar caHbl 439-ra (00 caraT) »oaHe 609 (12 carar) TeH, CoMKeCiHIe KalTaAaHYLWbIAbIFbI 61 >KeHe
84%-Abl Kypanabl. AipiA MeH GYATTbIAbIKTbIH GaiAaHbICLIH 3epTTey 6GapbiCbiHAQ AIpIA TEK 3 TYpAI
OYATTBIABIK, Ke3iHae, aFHM Ci, AC XaHe SC 60AaTbIHABIFbI TIPKEAAI. 3epTTey HOTMXKEeAEepiH a3aMaTTbik,
aBMaLMsl, 8CKePU aBMaLIMS CaAAAapbIHAA KeHiHEH KOAAaHYFa BoAaAbI.

Ty#in ce3aep: aTMocepanbik, TYPOYAEHTTIAIK, AIPiA, AIPIAAIH KQATaAQHYLLbIAbIFbI, A3POAOTUSIABIK,
Avarpamma, 61iKTiK, aya Temneparypachl, GYATTbIAbIK, AIPIAAIH, KQPKbIHABIAIFbI.
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Repeatability of aircraft vibration at the international airport of Almaty

Toran A.b.", CyaenmenroBa I'.T, HbicaHb6aesa A.C.

Kazaxckuil HauMOHaAbHbINA YHUBEPCUTET MMeHn aab-Papabu, KasaxcraH, r. AAMaTbl
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MoBTOpsieMOCTb 6OATAHKM BO3AYLLUHOIO CYAHa B MEXKAYHAPOAHOM a3pomnopty AAmarbl

ABVXKeHMEe YacTuL, BO3AyXa MPEACTABASIET COOOM OYeHb MOABUXKHYIO CpeAy, KOTopas 06bIYHO
HOCMT XaOTUYHbIA UAM TYPOYAEHTHbI Xapaktep. TypOyAeHTHOCTb (B NEpPeBOAE C AATMHCKOrO «Typ6o»
03HAYAET BUXPb) — 3TO COCTOSIHUE aTMOCEpPbI, NMPU KOTOPOM BMXPb M BeTep MOryT 06pa3oBbiBaTh
rOPU30HTAAbHbIE UM BEPTMKAAbHblE TpewmHbl. BAusiHMe atMocdepHon TypOYAEHTHOCTM Ha MOAeT
caMoAeTa MPOSIBASETCS B PE3KMX W BHe3arHbIX M3MEHEHWSIX TOPU3OHTAAbHOIO pexuma MoAeTa.
Pe3koe 1 BHE3aMHoOe M3MEHeHMe pexkrMma MoAeTa 13-3a adhdekta TypOYyAEHTHOCTH OObIUHO Ha3biBaAIOT
«BOATAHKOM» MAM pemMoit. BoATaHKa 3aBUCUT OT (PM3MUECKOro COCTOSIHUS aTMOCEpPDI, BPEMEHM T0AQ,
BPEMEHM CYTOK, BbICOTbl MECTHOCTM, ee Oporpapuueckux OCOOGEHHOCTEN M METEOPOAOTMUECKMUX
ycaoBuid. B ctatbe npoBeaeHa paboTa Mo BbIIBAEHUIO OCOOEHHOCTEN pacrpoCcTpaHeHust GOATaHKU 1 ee
CBSI31 C METEOPOAOTMYECKMMM NMapamMeTpamMu Mo a3pornopTy roposa AAmaTbl B nepmoa ¢ 2015 no 2019
roabl. B pesyabtate 6bIA0 NOKa3aHO, YTO MaKCMMYM MOBTOPSIEMOCTU GOATAHKM Ha PACCMATPUBAEMbIX
CTAHAAPTHbIX YPOBHSAX 960-110 rlla cOOTBETCTBYET XOAOAHOMY MEPUOAY FOAQ M BCTPeYaeTcs Ha
BbICOTE B3AETA M MOCAAKM. YUTO KacaeTcs CBSA3M Temneparypbl BO3AyXa U BOATAHKM, TO YCTAHOBAEHO,
4yTo GOATAHKA vallle BCEro HaxoAMTCS B MHTepBaAe Temnepatyp oT -4°C Ao 0°C. Tak>ke BbISIBAEHO,
UTO MOBTOPSIEMOCTb GOATAHKM yallle BCero coBnapaet B 6e306AaUHbIX YCAOBUSX, T. €. 0bLiee YucAo
cAyvaeB paBHO 439 (00 vacoB) n 609 (12 yacoB), COOTBETCTBEHHO MOBTOPSEMOCTb COCTaBASET 61 M
84%. B xoae mvccaepoBaHUS CBSI3M GOATAHKM M 06AQUHOCTM ObIAO 3ahMKCMPOBAHO, YTO GOATaHKA
CYLLECTBYET TOAbKO Mpu 3-X pasanuHbix o6aauHocTsx, T. e. Ci, Ac 1 Sc. Pe3yAbTaTtbl MCCAEAOBAHUS

MOryT ObITb LLUMPOKO MCIMOAb30BaHbl B C(bepax rpa)KAaHCKOl;I aBuMalnun, BOEHHOW aBMaLun.

KaloueBble caoBa:

aTMocdepHas TypOYyAEHTHOCTb,

6OATaHKa, NMOBTOPAEMOCTb 60/\TaHKVI,

AdPOAOIrnyecKkas AmarpamMma, BbiCOTa, TeMrneparypa BO3AyXa, O6AaLIHOCTb, MHTEHCUBHOCTb BOATAHKM.

Introduction

Atmospheric turbulence is a dangerous me-
teorological phenomenon that severely affects the
aviation communication. An aircraft entering a
zone of severe turbulence faces hefty consequenc-
es such as vibration and change in altitude, which
might even lead to critical accidents and crashes
(Babikov, M.A., 1951:199 p), (Nerushev A.Ph.,
2019: 206 p).

According to a study by the National Trans-
portation Safety Council (USA), from 1983 to
1997, turbulence caused 609 deaths and 823 inju-
ries (Uhlenbrock, 2007:664p), (Kauffman P., 2002:
99p), (Kravchenko V.I., 2021: 322 p). From 1980
to 2008, 234 turbulence-related accidents were re-
corded in the United States alone, and caused 298
serious injuries and 3 deaths (Storer, 2019:2081p),
(aerocorner.com/blog/planes-turbulence-crash).
Due to high frequency of atmospheric turbulence,
the aviation industry suffers financial losses up to
$750 million per year. Additionally, compensation
for passengers annually exceeds $10 million (John
R. Mecikalski et al., 2007:1589p), (Williams, 2014),
(Atmosphere..., 1991).

Accordingly, forecasters and researchers of
AMSC deal with complex and responsible tasks
analyzing and predicting atmospheric turbulence.
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Currently, the presence of turbulence in the at-
mosphere and the vibration of aircrafts on the ter-
ritory of Kazakhstan can be only analyzed by the
reports of pilots. The disadvantage of such data
collection is that turbulence is recorded only in the
air, which can be limited to temporary intervals (ac-
cording to the flight schedule) and spatial isolation
(routes, airfield areas).

The purpose of this article is to study and ana-
lyze the features of the distribution of atmospheric
turbulence and aircraft vibration at the airport of Al-
maty.

To conduct the analysis, it is necessary to per-
form the following task: calculate the repeatability
of aircraft vibration according to the following me-
teorological parameters (altitude, temperature and
cloud cover), taking into account the intensity of
vibration affecting the aircraft.

Materials and Methods

As the initial data, the vibration of aircraft
caused by atmospheric turbulence was taken. The
calculations were carried out for the period 2015-
2019 from 960 HPA to 110 hPa. By analyzing the
results of vibrations, it is possible to determine the
course of atmospheric turbulence.
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Using a five-year collection of data from the aer-
ological diagram of Almaty Airport for 2015-2019,
it is possible to analyze the number of vibration
cases and collect data about the height, temperature,
cloud cover, wind speed and direction at which vi-
brations were observed. Data collection has been re-
ceived by placing an order on the website flymeteo.
org (https://flymeteo.org/arhiv/arhiv.php#forma).

The aerological diagram is intended for visual
computational and graphical analysis and forecast
of aerometeorological flight conditions based on the
data of complex radiosonding of the atmosphere.

The meteorological service uses forms of aero-
logical diagrams with rectangular coordinate sys-
tems (aerological diagram Nel (ADP-1) and aero-
logical diagram Ne2 (ADP-2). The ATP-1 blank has
a pressure scale from 1050 to 100 kpa, and the ATP-
2 blank from 1050 to 10 gPa. In this work ADP-1
is used.

The analysis of the aerological diagram pro-
vides for the allocation of layers and levels in the
atmosphere characteristic of the distribution of
temperature, humidity and wind, the calculation of
convection parameters, the determination of cloud
layers of non-convective origin, icing zones, aircraft
turbulence and condensation traces, as well as the
calculation of a number of thermal and hygrometric
characteristics of the air used in various methods of
analysis and prediction of meteorological quantities
and weather phenomena(https://flymeteo.org/stat/
diagram.php).

For the period from 2015 to 2019, a 5-year se-
ries was built with the registration of data on the
aerological chart for each day. Taking into account
the intensity of the aircraft vibration, the altitude,
temperature, cloud cover, wind speed and direc-
tion were determined at the level at which it was
recorded.

The width of the series of variations of fixed me-
teorological parameters was made using the Stergy
formula.

— Tmax"*Fmin — *max”*min
1+3.32logn OF k (1)

where,
k =1+ 3.32logn when n=30

k =5 #logn when n>100

ow ~ “‘min

e

2)

where,
X5 — lower limit of the 1% class interval

After this, the class ranks were built. Using
these results, various graphs were constructed in
Microsoft Excel.

The analysis of this new method, which is used
for the first time, has not been compared with the
works of other authors for this reason.

Results and Discussion

Atmospheric movements are disordered. At the
same time, the zones associated with turbulence are
located not only on the layer of precipitation, but
also on the layers in a calm state. The thickness of
the layers does not exceed 300-600 m, and their
length is 60-80 km. However, sometimes turbulence
takes over even higher layers with a thickness of 2-3
km to 1000 km. The stronger the intensity of turbu-
lence, the less is the thickness and duration of the
turbulence layer in the atmosphere (Baranov A.A.,
1975), (Shakina N.P.,2016)

The duration of the turbulent zone lasts a few
hours only, and in some cases it might reach up to a
day. Turbulence is often observed in the lower lay-
ers of the atmosphere (up to an altitude of 2-3 km)
(Brovkin V.V., 2016), (helpiks.org/4-22100.html).
In higher layers, it is spotted less often, and usually
closer to the tropopause layers. In the stratosphere,
at altitudes up to 15-16 km, the repeatability of tur-
bulence is reduced back to its usual state. The turbu-
lence that causes aircraft shaking is associated with
the horizontal currents described above, specifically
with vertical movements of air (in particular, with
the friction layer, during the intense solar heat of
the Earth, the current flow at an altitude of 8-14 km,
tropopause, mountainous areas, ascending and de-
scending currents, etc.) (Cherednichenko A.V. and
Cherednichenko V.S., 2017a:124p), (meteoinfo.ru /
glossary/4806-atm-vert-structure).

Some aircraft are more sensitive to the effects
of turbulence than others. The light aircraft is prone
to shocks and has a significant impact even in weak
turbulence. Some reports of turbulence come from
operational military jet aircraft with a high degree of
stability (WMO Geneva: 2007. — 53 p), (Leshenko,
G.P., 2010:11p).

For example, supersonic aircraft — from a few
tens of meters to several hundred meters, and su-
personic aircraft — from several hundred to several
thousand meters.
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A very large vortex pulls the plane towards its
current. At the same time, the aircraft does not vi-
brate, but, on the contrary, together with the flow,
causes a uniform change in flight altitude. The plane
is also not affected by very small turbulent vortices,
as they are different signs and mutually compen-
sating. In addition, the modern aircraft also has an
impressive volume, so it is not able to act on small
vortices by inertia (Bogatkin O. G., 2005:45p),
(Bogatkin O.G., 2009: 84 p), (Saphanova T.B.,
2014:119p). In general, modern aircraft are able to
respond to the range of such vortices within 20-800
m (Vorontsov P. A., 1966:296p.).

Almaty Air Station was chosen as the research
area of this work.

Almaty airfield operates in two categories with a
minimum (the meteorological minimum of the sec-
ond category is from 60 to 30 m with a decision-
making height of 800 to 400 m with a visibility dis-
tance on the runway), but the nature of local synop-
tic processes and orographic features of the airfield
create conditions for the flight and landing of all
types of aircraft to have very thick fog, and the land-
ing of all types of aircraft is completely excluded
(Pchelko I. G., 1962a:94p.).

The total number of vibration cases at Almaty
Airport between 2015 and 2019 amounts 1,446, of
which 718 cases were registered in 00 hours, and
728 cases in 12 hours, as shown in the table below
(Tables 1, 2).

Table 1 — Almaty Airport for 2015-2019 prevalence of recorded vibration cases in 00 hours between

Winter Spring Summer Autumn
Years Total
XII I I 11 v \% VI VII VI IX X XI
2015 24 18 15 15 20 7 5 3 8 8 14 12 149
2016 14 18 19 7 15 9 4 2 8 7 17 14 134
2017 27 16 14 9 16 9 6 9 7 12 16 15 156
2018 21 20 17 12 15 7 2 3 4 19 15 18 153
2019 22 16 16 9 13 4 4 4 3 8 10 17 87
Total 108 88 81 52 79 36 21 21 30 54 72 76 718

As shown in Table 1, according to the obtained
annual values, it is shown that there is an uneven
distribution of cases with recorded vibration at 00
hours. The maximum number of vibration cases
correspond to the winter season (277), and the

minimum number of cases correspond to the sum-
mer season (72). The maximum number of vibra-
tion cases were spotted in December 2017 (27), the
minimum cases were spotted in July 2016 (2) and
June 2018 (2).

Table 2 — Almaty Airport for 2015-2019 prevalence of recorded vibration cases in 12 hours between

Winter Spring Summer Autumn
Years Total
XI1I | I 1 v \Y VI VII VIII IX X X1
2015 16 17 12 17 15 11 6 0 3 15 17 19 148
2016 16 25 15 6 11 10 4 7 1 3 15 13 126
2017 20 25 18 15 16 11 9 7 9 7 11 19 167
2018 17 24 10 8 11 17 5 2 13 16 15 12 150
2019 18 13 12 14 14 8 3 9 12 10 10 14 137
Total 87 104 67 60 67 57 27 25 38 51 68 77 728
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As shown in Table 2, according to the obtai-
ned annual values, it is shown that the conditions
of the recorded vibrations that occurred at 12 hours
are uneven and have a slight distribution difference
from the vibration state at 00 hours. The maximum
number of vibration cases correspond to the winter
season(258), and the minimum number of cases cor-

16

respond to the summer season(90). The maximum
number vibration cases were seen in December 2016
and 2017 (25), the minimum in July 2015, were not
seen the whole year.

The aircraft vibration’s repeatability was calcu-
lated to clearly show the specificity of the vibration
propagation in the above-mentioned time period of
00 hours and 12 hours for 5 years (Figure 1).
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Figure 1 — Almaty Airport for 2015-2019 repeatability of recorded vibrations during the day and evening periods, %

As shown in Figure 1, the greatest frequency of
vibration corresponds to the coldest half of the year,
which makes up 66% of 00 hours and 63% of 12
hours in all cases. And in the warm period of the
year, the vibration resistance is relatively low, re-
spectively 34% and 37%.

The work of 1. G. Pchelka explains the reason
of the phenomenon mentioned above (Pchelko 1. G.,
1962b:97p), (Shakina N.P., 2013:27p), (Shusharina
L.M., 2019:12p). According to his study, it was
noted that in the cold period of the year, the repeat-
ability of vibrations in the upper troposphere were
much higher than in the warm period of the year.
Rain clouds are the main reason that cause precipi-
tation recorded during the cold season. Hence, the
vibrations within a radius of 35 km are necessar-
ily observed. While calculating the repeatability of

vibrations, it is mandatory to take into account the
length of the control area. The longer the area, the
bigger is the number of vibrations that could be re-
flected on other layers.

Furthermore, let’s look at the vertical structure
of atmospheric turbulence. The repeatability of vi-
brations is calculated in relation to cases of complet-
ed information about the controlled altitude level.
Below is a histogram showing the repeatability of
the vibration distribution by height in the lower and
upper floors.

The visual representation of the annual rate of
vibration repeatability at different altitudes in the
morning and evening for the period, from January
2015 to December 2019, is shown in a histogram
down below (Figure 2).
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Figure 2 — Almaty Airport for 2015-2019 repeatability of vibrations in the morning and evening periods between, %

Figure 2 shows the frequency of vibrations that occur
in the troposphere and the levels of altitudes. The analysis
of recorded data provides the following concepts:

1) the aircraft is exposed to the greatest vibration during
takeoff and landing in the lower four thousand layers of the
troposphere, especially in the layer up to 0.7-1.2 km, the re-
cord shows 476 (00 hours) and 491 vibration conditions (12
hours) (repeatability of 66.3% and 67.4%, respectively);

2) after 4.7 km, the repeatability of vibrations is
significantly reduced;

3) the relative minimum repeatability was spot-
ted on the 6.2-10.2 km floor.

At an altitude of 6.2 -10.2 km, as shown in Fig-
ure 8, the vibration repeatability is low, and the re-
peatability of vibrations vary from 0 to 0.8%.
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This zone is called the “turbulence zone with mini-
mal repeatability”” on the territory of Kazakhstan (Chered-
nichenko A.V. and Cherednichenko V.S., 2017b:128p).

In the study of atmospheric turbulence, not only
the vertical distribution, but also the atmospheric
temperature is of great importance. Because of an
uneven temperature distribution, thermal turbulence
occurs and increases the possibility of vibration. The
following is the repeatability of temperature vibra-
tions at the airport of Almaty for a period of 5 years.

The values of temperatures obtained during the
day (00 hours) and night (12 hours) for a period of
5 years with gradations of every 5 °C are recorded,
and it is shown how many vibration conditions were
observed between these values (Figure 3).
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’\\n » A o X ,{'\

temperature, °C
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Figure 3 — 2015 — 2019 recorded vibration repeatability at temperatures between 00 hours, %
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As shown in Figure 3, the maximum vibration re-
peatability is between minus 4,0 and 2,8 °C both in
the morning and in the evening, and the minimum re-
peatability is between minus 74,8 and minus 18,1 °C.

By studying the relationship between tempera-
ture and vibration, we can conclude that the maxi-
mum and minimum frequency of vibration was ob-
served in the morning and evening periods between
2015 and 2019 in the following temperature range.

1 £
N 3420m o

In the morning, the maximum number of cases is
365 (50.8%) cases in the area of temperatures below
0°C, and in the evening, 394 cases (58.9%) were re-
corded at positive temperatures.

According to the data for 2015-2019, the vi-
bration intensity was divided into 3 groups: weak,
medium, and strong. And they are shown on the
aerological diagram, respectively, as follows (fig-
ure 4):

2320m == 350m

Figure 4 — Determination of vibration intensity on the aerological diagram: 1-weak; 2-medium; 3-strong

In general, low intensity cases are the most
dominant vibration conditions at the airport

of Almaty. As shown in the gitogram below

(fig.5)
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Figure 5 —2015-2019 in the period from June to early morning,
the frequency of vibrations of varying intensity is recorded, %

As shown in Figure 5, in the morning, the high-
est number of repetitions are vibrations with a weak
intensity, the number of vibration cases with a weak
intensity is 405, i.e. 56.4%. The 2nd most noticeable
intensity is the strongest intensity. According to the
S-year data, the number of cases of strong-intensity
vibrations is 219, which is 30.5% repeatability. And
the least common type of intensity is medium-inten-

sity vibration. In the period from 2015 to 2019, the
state of their stay is only 94, i.e. 13.1%.

According to the pilots, most often the vibration
is observed when flying inside the clouds, and then,
according to forecasters, it is most often observed in
cloudless regions. This difference can be explained
by the fact that forecasters record all cases as hav-
ing vibrations, while pilots record only cases when
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vibrations were felt. Moderate and strong vibrations
are often observed in cloudy weather months.

Let’s look at how the intensity of vibration in the
evening spreads by season (Figure 6).
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Figure 6 — 2015-2019 repeatability of vibrations of varying intensity, recorded in the evening during the season, %

As shown in Figure 6, in the evening, the most
frequent repetitions are vibrations with a weak in-
tensity, the number of vibration cases with a weak
intensity were 414, i.e. 56.8%. The following in-
tensity is the strongest intensity. According to the
S-year data, the number of cases of strong-intensity
vibrations were 223, which is 30.8% repeatability.
And the least common type of intensity is medium-

/ @
I,/

CAT

61

= Ac = Sc

intensity vibrations. In the period from 2015 to
2019, the state of their stay was only 91, i.e. 12.6%.

Beautiful fabric clouds (cumulus) and espe-
cially rain-cloud clouds (cumulanimbus) are turbu-
lent due to the ascending and descending currents
formed inside. For the period 2015-2019, the rela-
tionship of vibration with cloudiness is shown in
figure 7.

==

I

—

Ci mAc =Sc CAT

Figure 7 — Data for the period 2015-2019 repeatability of vibrations during different

clouds in the morning(figure on the left) and evening(figure on the right), %

As shown in Figure 7, in the period from 2015
to 2019, vibrations were observed only in 3 differ-
ent clouds. These are the CI, Ac, and Sc clouds. The
maximum vibration is observed at both times in
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clear weather, the total number of cases is 439 (00
hours) and 609 (12 hours), with a frequency of 61
and 84%, respectively. And the minimum frequency
of vibration is observed in the morning at Ac, the
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number of cases is 22, the frequency is 3%, and in
the evening at Ci, the number of cases is 10, the fre-
quency is 1%.

Conclusion

After conducting a statistical analysis of the
5-year course of vibration, the following conclu-
sions were obtained:

1) in the period from 2015 to 2019, according to
the aerological chart, the number of vibration cases
during 1765 days was recorded at the airport of Al-
maty, which equals to 718 (00 hours) and 728 (12
hours). It can be seen that in the five-year course
of the vibration, two maximum and two minimum
cases were recorded. Accordingly, the maximum
number of repetitions was observed during the
winter season — December and January (13%), and
the minimum in the summer period— June and July
(2%). Therefore, when planning flights in December
and January, it is necessary to accurately predict the
vibration.

Additionally, the greatest relapse corresponds to
the cold half-year, which accounts for 66% of all
cases, and during the warm period of the year, it can

be seen that the repeatability of vibrations was rela-
tively low (36%).

2) considering the specifics of the meteoro-
logical parameters distribution (temperature, cloud
cover) that fluctuate with vibration, referring to sta-
tistical characteristics, the following results were
achieved:

2.1) it was found that the maximum frequency
of vibration repeatability in the period from 00 to 12
hours, respectively, in the period from 2015 to 2019
was often from minus 4,0 and 2,8 °C which equals
to 138 cases (20.8%) and 124 cases (18.5%). This
means that the vibration is most likely within this
temperature range, so pilots often need to increase
their precautions within this temperature range.

2.2) in terms of cloud cover, in the period from
2015 to 2019, vibrations were observed during
turbulence in the open sky, which gives a positive
result, since there are often no convective actions
during turbulence in the open sky. Also, based on
S-year statistics, vibrations of weak intensity pre-
dominate. However, even under the influence of
such turbulence, there are strong vibrations, and it
is very difficult to theoretically analyze their occur-
rence and predict it.
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®OCHOIUNC YUIHAICIHIH, ©CEPIHE YLLbIPAFAH
TOIbIPAK XXAMbIATbICbIH 9KOAOTUAADBIK BAFAAAY

J.A. BaiiceiitoB * , A. b. KepumkyJioBa

Kasipri taHaa, Kasakcran PecriybankacbiHaa docdop skaHe hocop ThiHANTKbILLTaPbl OHAIPICIHIH,
Herizi >KambbiA 00AbiCbiHAaFbl  «Kasdocatr» XKLLUC MuHepasabl ThIHAMTKbIWTAP 3aybITbiHAQ
LLOFbIPAQHFaH.

DocdatTbl WKKi3aTTbl blAbIPATY NpoueciHae Ty3diaeTiH Docdorunc MMHepaAAbl ThIHAWTKbILITAP
3aybITbIHbIH, YHiHAIAEPIHAE CAKTAAy HOTUMXKECIHAE, OHAAFbl IKOXYMere TUri3eTiH Kepi acepiH 3epTTey
JKOHE aHTPOMOreHAiK acepre yliblpaFaH alMMakTblH ©3iH-63i KaAMblHA KeAy MpOLEeCiH 3epTTey e3eKTi
MaceAeAepAiH 6ipi 6OAbIN TabblAaAbI.

bi3AiH 3epTTey XKYMbICbIHbIH aAFa KOMFaH MaKcaTbl hoCOrnnc yriHAICIHIH Kepi acepiHe yLblpaFaH
TOMbIPAK, YXaMbIAFbICbIH SKOAOTUSIAbIK, GaFaAay >KOHE COA aiMaKTblH KalTa KaAMblHa KEAY dAeyeTiHe
Gara 6epy 60AbIN TabblAAAbI.

3epTTey HATUXKECIHAE aAblHFAH MOAIMETTEPAT HoAalakTa poOormnc KaAAbIKTapbl XMHaAKTAAFaH
HblCAaHAAPFa MOHWTOPWHI XKYPri3yre >KoHe 3aKbIMAAAFAH TOMbIPak, >KaMbIAFbIAAPbIH KaiTa KaAMblHa
KEATIpY >KYMbICTapblHa MarnAaAaHyFa 60AaAbI.

3epTTey 6apbiCbiHAQ XUMMUSIAbIK, re0O0TAHMKAADBIK, XKOHE AAHALIAMTTLIK-3KOAOTMSABIK, dAiCTEp
KOAAGHbBIAABI.

3epTTeAy alMarblHAAFbl TOMbIPAK, YATiAepAeri »aAnbl doCOpAbIH MEALLEDIH capanTay OHbIH,
6aPAbIK, aNMAKTAPAQ YbITTbIAbIFbIHbIH KAyiMTi eMec eKeHAIriH KepceTTi. BapAblK aAblHFaH TOrMbIpak,
YATIAEPAET| MbIPbILLTBIH XX8HE MbICTbIH XbIAXbIMaAbl MeALlepi LLIPK-aAaH acnaraHbl aikbiH KepiHin Typ,
aA KAAMUIMABIH, KOHLEHTpaUMSCbl aAbiHFaH HyKTeAepaiH 6apiHae ae LLIPK aaH acatbiHAbIFbIH XaHe
WbIFbICTaH 6acka GarblTTapAblH 68piHAE OPTaAbIKTaH KallblKTaFraH CarblH MOALIEPiHiH, apTaTbIHAbIFbI
KepceTTi. AA, Gi3AIH LWAPTTbl TYPAE aAblHFaH UMMNAKTTbI-0yepAi-(DOHABIK, aiMaKTapAblH TOMbIPak,
JKOHE OCIMAIK >KaMbIAFbICbIHbIH, ©3iH-631 KaAMblHA KEeAy SAeyeTi COWKeCiHle eTe TOMEeH-TOMEH-
KaHaFaTTaHAPAbIK, GOAbIN KEAEA|.

Ty#iH ce3aep: poccorunnc, cykueccus, TYRipLIiKTEAreH KOX, KariTa KaAMblHA KEATIpY.

A.E. Orazbayev*, Zh.K. Ashiraliyeva, E.A. Kirshibaev, D.A. Baiseytov,
A.B. Kerimkulova, A.D. Zhigitbekova

Al-Farabi Kazakh National University, Kazakhstan, Almaty
*e-mail: orazbaevadilkhan75@gmail.com

Ecological assessment of the soil cover exposed to phosphogypsum dumps

Nowadays, the basis of the production of phosphorous and phosphorous fertilizers in the Republic
of Kazakhstan is concentrated at the mineral fertilizers plant of “Kazphosphate” LLP in Zhambyl region.

One of the current problems is the study of the negative impact on the ecosystem as a result of
the storage of phosphogypsum in the landfills of the mineral fertilizers plant formed during the decom-
position of phosphate raw materials, and the study of the self-healing process of an object exposed to
anthropogenic impact.

The research purpose — ecological assessment of the soil cover exposed in phosphogypsum dumps
and the assessment of reclamation potential of this object.

The data obtained as a result of the study can be used in the future to monitor objects where fofo-
gypsa residues have accumulated, and for restoration work of damaged soil coverings.

During the research were used chemical, geobotanical and landscape-ecological methods.

Analysis of the total phosphorus content in soil samples in the study area showed that its toxicity
in all objects is not dangerous. It can be seen that the mobile content of zinc and copper in all the
obtained soil samples did not exceed the maximum permissible concentration, and the concentration of
cadmium in all the obtained points exceeded the maximum permissible concentration and in all other
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directions except the east increased as it moved away from the center. The self-healing potential of the
soil and vegetation cover, conditionally obtained by us, impact-buffer-background zones, respectively,
very low-low-satisfactory.

Key words: phosphogyps, successions, granularted slag, recovery.

A.E. Opasbaes*, )X.K. Owipaanesa, E.A. Kupwmnbaes, A.A. baiicentos,
A. b. KepnmkyaoBa, A.A. Xurutbekosa

Kasaxckuit HaumMOHaAbHbI YHUBEPCUTET UM. aab-Dapabu, KasaxcraH, r. AAMathbl
*e-mail: orazbaevadilkhan75@gmail.com
JkoAormyeckasi OLL€HKa NMOYBE€HHOIo NoKpoBa, NOABEP)XEHHOro
BO3AEHCTBHIO (POCChOrMncoBbIX OTBAAOB

B HacTosiuee Bpemst 0CHOBa Npomr3BoACTBa PochopHbIX 1 hoCcdopHbIX YA0OpeHui B Pecriybanke
KasaxcraH cocpeaoToueHa B )KaMObIACKOM 006AACTH.

OAHOW M3 aKTyaAbHbIX MPOOAEM SIBASIETCSI U3YUeHME HEeraTMBHOIO BO3AEMCTBUS, OKa3blBAEMOro
Ha 3KOCUCTEMY B pe3yAbTaTe xpaHeHus ocdormnca B OTBaAaX 3aBOAQ MWHEPAAbHbIX
yAOOpeHuin, 06pasyiowmxcs B Npouecce pasAoXeHus pocdaTHOro Cbipbsi, M M3yueHue npouecca
CaMOBOCCTaHOBAEHUS 06beKTa, MOABEP)KEHHOr0 aHTPOMOreHHOMY BO3AENCTBUIO.

LleAbto Hallen MCCAEAOBaTEALCKOM PabOTbl IBASIETCSI SKOAOTMUYECKas OLLEHKA MOYBEHHOI O NMOKPOBa,
NMOABEPrHYTOr0 BO3AENCTBMIO B OTBaAax hocdormnnca, M oLeHka noTeHumasd pPekyAbTUBALMK 3TOrO
obbekTa.

[MoAyyeHHble B pe3yAbTaTe MCCAEAOBAHMS AQHHbBIE MOTYT OblTb MCMOAb30BaHbl B AQAbHENLLIEM AAS
MOHUTOPKMHIra 0GbEKTOB, Ha KOTOPbIX HAKarNAMBaAUCh ocTaTtku Docdorunca, M AAS BOCCTAaHOBUTEAbHbIX
paboT NOBPEXKAEHHbIX NMOYBEHHbIX MOKPbITUIA.

B xoae uccaepoBaHMSi OblAM MCMOAb30BaHbI XMMUYecKue, reoboTaHnueckne M AaHAlLADTHO-
SKOAOIMYECKME METOABDI.

AHaAM3 coaepikaHus obutero ocgopa B MOYBEHHbIX 06pa3Lax B 30He MCCAEAOBAHMS MOKasaa,
UYTO TOKCMYHOCTb €ro Bo BCex 0O6bekTax He ornacHa. BUAHO, UTO MOABUXKHOE COAEpIKaHME LMHKA U MEAM
BO BCEX MOAYYEHHbIX MOYBEHHbIX 00pasuax He npesbiwaro NMAK, a KOHUEHTpaUMS KaAMUSi BO BCEX
MOAYYeHHbIX TOUKax npesbiwasa NMAK 1 Bo Bcex Apyrnx HarnpaBAeHWSIX, KpOMe BOCTOKA yBEAMYMBAAACH
Mo Mepe yAaAeHus OT LeHTpa. A MOTEHUMAA CaMOBOCCTAHOBAEHWSI MOYBEHHOrO0 W PACTUTEAbHOrO
MOKPOBA YCAOBHO MOAYYEHHbIX HamMW MMMaKTHO-0yepHO-(pOHOBbLIX 30H, COOTBETCTBEHHO, OYEHb

HN30K-HN30K-YAOBAETBOPUTEAEH.

KaroueBble caoBa: hochormnnc, Cykueccusi, rpaHyAMPOBaHHbIN LWAAK, PEKYAbTUBALLMS.

Kipicne

Kazakcran Pecriy6nmkacsl Taburu pecypcrapisl
urepyne, conblH imiHme «Kasdocdhar» XKUIC
XMMHS OHEPKACIOIHIE JKAaKChl JKOJIFAa KOWBLUIFaH.
KomnanustHbIH eHiMIepi OYKil aieMze cypaHbICKa
e OoJsyblHa OaiJIaHBICTBI MHUHEPANIbI ThIHANT-
KBIIITAp OHIIpici Y3IiKci3 xKyprizimyineH Qocdo-
THIIC KaJABIK Taynapbl Ty3uryge. Dochoruncriy
JKUHAITy Maceleci oTe KypJelli )KoHe OHBI KellleH i
TYp/E IIEITy KaXeT.

®docharTel MUKI3ATTHl BIIBIPATY YAEpIC Ke-
3iHae (OCQOrune KarThl KalJIbIKTaphl Ty3iiaei
JKOHE OJ1 KOCIOPBIHHBIH TEPPUTOPHSICHIHAA OpHa-
JacKaH YHiHUIepiHae cakranaasl. OChl  XUMHS
KocirmopbeiHIa — (HOCQOTHUICTIH KON MeINIIePiHiH
JKUHAKTAITY bl )KoHE 96 TeKTap ajbll )KaTKaH aliMaKThI
KaHJail ga Oip Typae a3zallTy MYMKiH OoiMai Typ
(Tonemos A.K.,Typrymbaesa X.X., Jlanmmuna 1.3,
beticekoBa T.U., A6ayamuesa XK.V., YKanneucona
A.II., XKapxanosa A.C., 2016: 380-388).

Tapa3z kanmaceiHna opHanackan «Kasdochar»
KIIC dwumuansl, MUHEpaIIb THIHAWTKBIIITAP
3ayBITHl ayMarbiHIa (OCPOpP KBIMIKBUIBIH OHAIPY
Ke3iHJIe aJbIHATHIH KaaablK oHIiM — (ocdorumc —
10 MUITHOH TOHHA/IaH acTaM YKHHAKTAaJIFaH.

3ayBITTRIH IIAPYyaNIbUIBIK KBI3METI TPOIECiHIe
naiiga OOJIATBIH OHAIPIC KAJABIKTAPBl apHAWBI
JAWBIHIAIIFaH KOOAJbBIK KHHAKTAFBIIITAPFA OpHA-
JaCTHIPBUIAIBL.

3ayBITBIHBIH OHIIPICTIK KBI3METI Ke3eHIHIE
Ty#iprrikTenren Kox — 6438031,436 ToHHA KUHAK-
TayBIIITAP]Ia OPHANACTHIPHUIFaH.

Tytipiiikrenren Kok (ochopUTTi UK Ky-
pamHaH (ochop eHmIpy Ke3iHAe PyTOTSPMHUSIBIK
nemrepae cyonuManus spiciMed Tysuneni. TyHip-
OIKTENTeH KOXK IIEMEHT OHJIPICIHIE IIHXTa
KOMIIOHEHTTEp1 pEeTiHAE, AaBTOKOIIK >KOJIApPbIH,
TEMIpXKOJIIApAbl  KOHE KYPBUIBIC JKYMBICTaphI-
HBIH 0acKa TYPJICPiH ¢ TYTKBIPIBIFBI YIIIH KOJIIa-
weuanel (M. Singh, 2002: 1033-1038) CT XKUIC
390838120141-006-2010 «QnekrporepModoc-
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(opIiBl TYHIpLIIKTENTeH KOX» CTaHAAPThIHA COHKEC
mbIFapeIaabp. TyHipiikTenreH Kox — KayinTi emec

1-kecte — TyitipmrikTenreH KOXKABIH XUMISUIBIK KypaMsl (%)

(kayinTiik kmaccsl -5 ). 1-kecrene TyHipLIiKTeareH
KOXKJIBIH XUMHUSIIBIK KYPaMbl KOPCETINITeH.

DJjieMeHT P,0, Fe,0O, CaO MgO

ALO SiO F S Cyabdarrap

2 AL

% 1.425 0,464 27,558 20,00

2,453 40,592 2,070 0,262 0,262

OHBIH YBITTBUIBIFBIH AHBIKTAWTBIH TYHIPIIIKTI
KOXJIBIH Heri3ri kommoHeHTTepi kambimil (Ki =
0.11008), maraumit (Ki = 0.363) xone kpemunii (Ki
= 0.1879) KochUTBICTapHI OOJBIT TAOBUIATEI, Aall
amfomuanit (Ki = 0.01135), temip (Ki = 0.00214),
¢drop (Ki = 0.0066), xkykipt (Ki = 0.0012), dochop
(Ki = 0.00057) KOCBLIBICTApBIHBIH MeJIIepi a3
0oxTybIHa OaHITaHBICTHI YBHITTHI OOJIBINT TAOBIIIMATBI.

Ty#ipIIKTeNTeH KOXABIH  YBITTHUIBIFBIHBIH
XKUBIHTBIK UHIEKCi (Kc) opOip KOMITOHEHTTIH Kayin-
ci3mik mapamertpisiepi Herizinae ansinFan 0,68284
TOHHAHBI KypaWlbl, COHJIBIKTAH OChl ©HIM Kayil-
TUTIKTIH S-knacceina (Kayinti emec) xarassl (I1po-
rpaMMa Io yIpaBICHUIO 0TX0JaMH ITPOU3BOJICTBA U
notpebuenus Ha 2013-2022 rr., 2013).

Kazipri yakpiTTa MEHEpaIAbl THIHAUTKBIIITAD
3ayBITBIHIA TYHIPIIKTENTEH KOXKIBIH  YHIHIICI
acterHza 14,7 Ta OyITiHTeH Xep YJacKeCiH KaJIbIHa
KenTipy ko0achl a3ipieHreH. XKobara colikec Tex-
HUKAJBIK Ke3¢eH Kb caiblH 160,0 MBIH TOHHA Ko-
JeMiH/ie TYHIPIIIKTEITeH KOXKIbI )KOHENTY/ Il Kapac-
TeIpaabl. KanmbiHa KenTipy >kK00achlH OpbIHAAyda
®bT callbiH 100% THEN->)KeHENTY KYpriziei.

YKananan naiina 60nFaH TYHIpUIIKTENTEH KOXKIBI
TyThIHyIIBUIap 50% — Fa AeHiH caTajbl, ajl KAJIJBIK
Oeuniri aynansl 50,4 ra TYHipHOIiKTeNTeH KOXKFa KaHa
YHiHITEe OpHATIACTHIPY YIIiH TaChIMAIJaHAIbI.

Taburu mMKI3aTTHI OHEPKICINTIK OHJACY Kal-
JBIKTAPBIHBIH YHEMI TOJIBIKTBIPBUIBIN OTHIPATHIH
YHiHIIIepi OWOIEHO3MAPABIH TYPaKThl KYMBIC
icTeyiHe Kayilm TOHIIPETIHIITT KYMoH KelTipMen/Ii.

®docdorunc maiganaHyaBIH HETI3Ti OaFbITHI
ayBUIIApYyalIbIIbIK ~ OHAIpiciHAe OO0IyBl Kepek:
COpTaH JKepJiepli XUMHSIBIK MeIropanvsayia,
MaJl KQJIJBIKTapbIH KOJIETe KapaTy YIlliH MUHEPaJIJIbI
OPTaHUKAJIBIK THIHAWTKBIIITAP/IBI OHIIPYIC.

docdorunc aybul mapyamlbUIbIFbIHIA, KYPbI-
JIBICTA, NEJUTIOI03a-Kara3 ©HEPKaCciOiHAe KeHiHEH
xonmanbiiaael (Kanucekun M.A., Tepexosa B.JL.,
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Axosnes JI.C., 2007: 48-51). OHBIH KypaMbIHAA
Kajgpuui, (ocdop, KYKIPT CHSKTBI MaHBI3IbI
OCIMIIK KOpPEeKTiK 3arTapAblH 00iybl dochorurmcti
THIHAWTKBIII PETiHAE TapThiMbI eTeai. docdorurc
COpTaH KelIeHJEep/Ie TOIbIPAK MEITUOPAHT PeTiHJIe
ne xonmansiianel (Kammcpkma M.A., CemeHoBa
T.A., Tepexosa B.A., 2009: 37-43).

Anatina, Heri3ri KOMIIOHEHTIIEH (THIICTICH) Ka-
Tap TYPaKTbl MBIPBILI, MBIC, KAAMHH XoHE Oacka
(COHBIH iIIiHAE CUPEK KE3NIECETiH) DIEMEHTTEPIiH
KOCBUIBICTaphl TYPIiHACTI KOCHaJapAblH Kem Mel-
nrepi, coHpai-aK KyKipT >koHe (ochop KBIIKBLI-
JApBIHBIH KaIbIKTaphl 0ap ¢ocdorurc TombIpak-
TBIH SKOJIOTHSJIBIK JKarJalblHA ocepi MKETKUTIKTI
seprrenreH koK (Yakimenko O., Izosimov A., Ka-
nis’kin M,, Terekhova V., 2011: 121).

Onebn nepekTepal Tanmay HoTmwkenepi, doc-
(dhorurc KypaMberaaa Gocdop, KambIThi, KYKIPT XKOHE
KPEMHUH CHSKTBl MaHBI3/Ibl KOPEKTIK 3aTTaplblH,
COHJAW-aK MHKpPO3JEMEHTTEPIiH YJIKCH CaHBIHBIH
OoylybIMEH Kartap, Kocmajap peTiHAE TYPaKThl
CTPOHLUI MEH PTOP KOCBUIBICTaphI 0ap, 0y TOMBIPaK
KYHapJIBIJIBIFBIHA JKOHE SKOJIOTHSUIBIK JKaFgaibIHa
Kkepi acep eryi mymkiH (Carvalho; Raij, 1997;
Free et al., 1999; Lee et al., 2004; Al-Hwaiti et al.,
2010; Hurtado et al., 2011 sxone T.6.). TonbipakTeIH
JacTaHybl KOpIIAFaH OPTaHBIH TYPaKThl JaMYyBI
MeH XYMBbIC icTeyiHe kenepri 60xysl MyMKiH. To-
MBIpaK TEeTEPOTeHl OpTa, Kem JeHreim Xyie pe-
TiHAE€ Ken (YHKUMSUIBUIBIFBIMEH CHIIATTAIaThIH
KOHE XHMMUSUIBIK JIaCTaylIbl 3aTTapAbIH HETi3ri
KoiiMacel OOJBINT TAOBUIATBIH JKE€P acTbl CyJaphbl
MEH OCIMIIKTEpiH SKOJOTHSIIBIK JKaFIaibIHBIH
OY3bUTYBIHBIH K631 00JIybl MYMKiH, OYJ1 ajgaM MeH
JKaHyapiap YIIIH >KaFbIMCBI3 cajliapFa OKeJesi.
BuoreoneHo3aapabiH jkoHe TyTacTail anranaa Ouo-
cdepaHblH TYPaKThl 6Mip CypyiH KamTaMachbl3 eTy
YIIiH TOMBIPAK OPBIHAAUTHIH SKOJOTHIIBIK (DyHK-
USUITAPIBIH 11THIE IeTOOMOHTTAP IBIH 9PTYPIIi TYP-
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JIepiHiH KaybIMAACTBHIKTAphl MEH JKepJeri IKOXKYHe-
JIepAiH TYPFBIHAAPBIHBIH TIPIILTIK €Ty OPTACHIH CaK-
Tay QyHKIHUsUIApbl MaHBI3IBI OpbIH anansl (['eapuep
10., 1986; Job6poBosbckuii ., Hukutun E., 2000).

3ustHIBI  dCepiepi SKOIOTHSJIBIK PETTEYiH
3aMaHayd TY)KBIPBIMIAMachl XHMHUSUIBIK —YKOHE
OMOJIOTHUSITBIK TANIAY dMICTEPiHIH YillecyiHe Heri3-
JETeH WHTETPANAbl TOCUIAL JKy3ere achIpyabl
KamTuabl. Kazipri TaHma TaOWFd OpTaHBI DKOJIO-
THSUTBIK Oaraliayaarbl OMOTHUKAIBIK KOPCETKIIITepre
epeKIe MoH Oepinesi.

CoHFBI XbUIAAPHI TAOUFH OPTAHBI AKOJOTUSIIBIK
Oaranmayla CYKUECCHSUIBIK MpPOLECTEpAl 3epTTey
Oy3bUTFaH SKOXKyHeJepAi KallblHa KeJNTipy YIIiH
MaHbI3Abl. PeKynbTuBaIMA, IIBIH MOHIHAE, KAXKETTI
HOTHXKE ajly YIIiH CYKUECCHUSHBI MaHHITYJISIHSIAY
0o0JBIN TaOBUTABI. Op TYPI XKaFaaiiapaa KaibHa
KEJNTIpy JKYMBICTApbIHA CYKIECCHSHBIH OacTa-
Tybl, OHBIH YJIeyl HeMece Oasynaybl, CyKIeCCHs-
HBIH KaHmai ma Oip MMHTANWSICHl jKaTambl. EXiH-
Il JKarblHAaH, PEKyJbTHBALMUS NPAKTUKACHI, OHBIH
JKETICTIKTepI HeMece 3aKbIMIaHyJaphl CYKIec-
CHSUIBIK MOZETBIEPIH TY3€Tyre, CYKLECCHSIIBIK
TEOPHACHIH ChIHayFa MyMKiHAik Oepeni. Cykuec-
CHSUTBIK TEOPHUSACHl PEKYJIbTHBALMSIHBIH €H THIM-
Il 9iCTepiH, OPHBI MEH YaKbITHIH TaHJIAY]Ibl KaM-
Tamachl3 eryi kepek. JKanmel anFaHaa, CyKLec-
CHSUTBIK, KaJITbIHA KENTIPY TYPaKThl DKOXKYHEHI Ka-
JIBINITACThIpyFa OarpiTTasFad mporectep (Prach K.,
Walker L.R., 2011: 119-123).

3eprreyaiH MakcaThl (pochorurc ocepine yIbl-
paraH TOIBIPAK >KAMBUIFBICBIH 3KOJIOTUANBIK Oa-
Fayiay JKOHE KaiiTa KaJllbIHA KeNTipy SJiCTepiH Ka-
pacTelpy Oonbill TaObuTazpl. 3epTTey OapbICHIHAA
Keleci MIHIETTep KapacThIphUiAbl: (ocdorurc
KaJIJIBIKTapPbIH OPHAJIACTBIPY OOBEKTICiHE iprenec
AyMaKTBIH TONBIPAKTAPBIHBIH 3KOJOTHSUIIBIK JKaF-
JaiblH CUMATTay >KOHE TEXHOTSHIIK JaHamad-
TapJIbIH 631H-631 KAJIIIbIHA KEJIy QJICYyCTiH Oaranay.

3epmmey atimassl

«Kazdocoar» KUIC, «MuHepangsl THIHANT-
KbITap 3aybITh» YKamObu1 o0ibickl, Tapa3 kama-
CHIHBIH COJITYCTIK-0aThIC OHIPICTIK aWMarbIHIA
OpHajacKaH. AyMarbl TeTiC, TEHI3 JeHIreiiHeH
opramia ouikTiri 600 M. AyTaHHBIH CEHCMUKAITBIFBI

eTe )KoFrapbl — 9 0ai. AaHHBIH penbedi CONTYCTIK-
Oatbic OarbITTa aWKbIH Keibey. [ 'eomorusuibik
JKarblHaH Y4acKe auTIOBUABABI-IIPOJIIOBUIIIIK ca3-
JaKTapAaH KypajFaH, ipi TYHipLIIKTI TOMBIpaKTap
YILIHII TOTIKA JKaTaJIbl.

3epTTEey MaTepuaIAapbl MeH dicTepi

3eprreynep Taburm okarmaiima Qocdorurmc
KaJABIKTapblH KOMYy aJlaHbIHAH KALIBIKTaFrbl I'pa-
IUEHT OOMBIHAA OpHAIACKAH CBHIHAK alaHAapbIHIA
TOIIBIPAK YJIT1JIEpPi )K9HE TOMBIPAK KaMbUIFaChIHIAF bl
JIOMUHAHTTHI 6CIMIIK YATJIEPi abIH]IbL.

3epTTeny alMarblHAAFbl TOMBIPAK >KaMBUIFBI-
CBIHAH YJTLIep OHTYCTIK, COATYCTIK, OATBIC, IIBIFBIC
OarpiTTapaa 100 — 1500 MeTp apaybiKTa ajgbIHFAHBI
I-cyperte kepcerinren. Tomblpak —yirinepine
0.0. OcnanoB ateiHaarsl Kazak TOmbIpakTaHy »xo-
HE arpoXWMHsl FBUIBIMU-3EPTTEy WHCTUTYTHIHIIA
3eprreyiep xkyprizunmi. Yarinep MemCT 17.4.4.02-
84 «Taburarter xopray. Tombipakrap. ChiHama
aJly JKOHE ChIHamMajapAbl XMMUSUIBIK, OaKTepuoo-
THSJIBIK, T€IbMUHTOJIOTHSUIBIK TalgayFa JalblHaay
ozicTepi» TananTapblHa COMKeC >KYpri3iimi.

Hykrenix yarinep Oip Hemece OipHemie KabaTt-
TapJaH )KoHe OJIUTOHIaFbl KOJIJeHeH KUManapblHaH
KOHBEPTTIK 9JIICIICH IUaroHab OOMBIHINA aJIBbIH/IbI,
OyJ1 peTTe 9pOip YJITi FeHETUKAJIBIK TOPU3OHTTaP/IbIH
HeMece OepiireH TOIbIpaK THIiHIH Ka0aTTapbIHBIH
TONBIPAK CHUIATTAMAaCBIHBIH Oip Oeuriri peTiHze
eCKepiyIIi.

Tompipak ynrinepi Specord 210 PLUS, nonomep
N-160 MU, xaneraasl potomerp FLAPHO-4,
31eKTpoH bl Tapa3bl AR 2140, anekTpoHIbl Tapasbl
ScoutProSPS202 F aTTel KYpBUIFBI TYpJIEpiMEH
AHBIKTAJIbI.

Hananslk 3epTTeyiep XUMUSIIBIK, Fe000TaHu-
KaJIbIK KoHE NaHAIAa(TTHIK-9KOIOT HSITBIK
omictepMeH (CbIHaK ajaHAapbl MeH HilIiHAeY)
OpBIHAAABL.  OCIMAIKTepJiH Cca0aKTaCTHIFBIH
3epTTey YUIIH TYpakThl CHIHAK alaHAapbIHIA
KaliTallaHaThIH Te00O0TaHHKAIBIK CHIIaTTaMasap
JKOHE OKOJOTHUSIBIK — TEHETHKANBIK Karapiap

omici Konmaubsuiabl. ChIHAK alaHAApPBIHBIH KOJeMi
—25-100 m2.
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1-cypet — 3epTTeNeTiH ayMaKThIH CXeMANbIK KapTachl )KOHE ChIHAK aaHIapbIHBIH OpHAIACYBI

3epTTey HOTHIKeIepi KIHe TAJIKbLIAY

3eprreynep OapbIChIHAA CBIHAK —alaHOApHI
YHIHAUIEpJIEH OpTYPJl  KAIIBIKTBIKTA, ©CIMJIK
JKAMBUIFBICHIHBIH  JKal-Kyii OOWBIHIA epeKIe-
JIEHEeli, OChIFaH ColiKec 013 MIapTTHl TYPAE 3epPTTEY
aiimareiH “uMmakTTer’ (1), “Oydepmix” (2) xoHe
“hounpiK” (3) nen yur aiitMakka 0eJIin KapacThIPIbIK
(M.H. TepacumoBa, M.H. Crporanosa, H.B.
Mosxaposa, T.B. IIpokodnera., 2003).

1. «wummakTTY — (ocdorunc yHiHAICIHEH
100 M KambIKTBIKTa OpHAJacKaH ayMak, TOIBIPaK
YKaMBUTFBICHI aKIIBLT CYP, TONBIK TPOGHIbIi. Ocim-
nikrepne Artemisia annua skoHe viriditas 0ackiM.

2. «Oydepri» — pocorurnc yiinaicinen 500 m
KALIBIKTBIKTA OPHAJIACKAH ayMakK, TOMBIPaK jKaMblI-
FBICHI OpTalla amibIK Ca3/bl, CHPEK KYMIbBI Ca3[Ibl.
Ocimaikrepae Artemisia annua, viriditas xoHe
Plantago arenaria 6aceim.

3. «pouabIk» — hochorunc yhinaiciner 1500 m
KAITBIKTHIKTA OpHAJIACKAH ayMaK. OciMikrepae Ar-
temisia annua, viriditas xone Chenopodium album
OaceM. 3epTTeNeTiH ayMakThIH opdorpadusceiHa
0aifIaHBICTBl OCIMJIIKTEP/II IOl Ka3bIKTap, TO-
MeH Taynap, Tay OeKTepi, Tayibl JKepiep Aem ca-
Hayra Oomazgpl. by aiiMakThIK eciMIikTepaiH Oen-
neyi menai OoIFaHbpIMEH, MOl TOMBIPaK aiMarbl-
HBIH penbediHiH a0COMOTTI OUIKTIT1 op Typ:i Oona-
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THIHJIBIFbIHA OaiJIaHBICTBI. bITFaIIbUIBIK PeKUMIHE
0aiiIaHBICTBI OCIMIIIKTEP I ©3TEPETIHAIrT aHBIK,.

Anvinean monvipakmapovly  XUMUANGIK — Cd-
panmamachwi.

TONBIPaKTHIH TPaHYJIOMETPHSUIBIK KYpaMbl —
MaHpI3Abl (U3UKAIBIK [apaMeTp, OHBIH KeJeMi
JKOHIHEH opTYPIIi TYHIpIIiK OeIeKTepaAeH TypaThl-
HBIH aiTagsl. TOMbIpaKThIH TYHIPLIIKTI KypambIHIA
MEXaHUKAIBIK (pakiusiap HEFYpibIM Kem 0oJca,
COFYPJIBIM OJ1 )KaKChIpak, 0ail oHEe KeIl MeJLIepae
OCIMJIIKTEeP/IIH TOJBIK JaMyblHa »OHE OJIaPJIbIH
KOPEKTeHyl VIIIH KaXeTTi 9pTYpil MHHEepansl
JIIEMEHTTEPAl KaMTUABL. ByJl KacueT KypbUIBIMHBIH
KaJIBIITACy MPOLECTEPiHE ocep eTei.

2-KecTe/le aIbIHFaH TOIBIPAK ChIHAMAHBIH
IPaHyJIOMETPHUSIIBIK KYPaMbl KOPCETIreH. AJBIHFaH
TOMBIpAK ChIHAMAHBIH TPaHYJIOMETPHUSUIBIK Kypa-
mbrEga 0,01 MM-fieH a3 OenmeKTep IiH KOCBIHIBICHI
—23,119 % teH. TonbIpak COPTHIHBIH HETI3Ti aTaysl
(TOTBIPaKTHIH TPaHyJIOMETPHUSUIBIK KYpambl) XKEHIT
caznak. ['paHyIOMETPUSUIBIK KypaMmfa KOCBIMIIA
aTayJpl MEXaHUKAIBIK JIIEMEHTTEPHAiH €Ki 0achiM
¢dpakuusuiapsl 6epeni: KuplpmibikTac (3-1 Mm), ipi
kym (1-0,5 mm), kymast (0,5-0,25 mm), ycak KyMm
(0,25-0, 05 mm), ipi mangst (0,05-0,01 Mm), ranab!
(0,01-0,005 mm), ycak maamgsr (0,005-0,001 mwm),
naitner (<0,001 mm). Tomblpak COPTTHIH KOCBIMIIIA
aTaybl — KYMJIBL.
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2-kecte — TONBIPAKTHIH TPAHYJIOMETPHSIBIK KYpaMbl

Cpinama A.CH % AOGCOMIOTTI KypFaK TonbIpak GpakuusiChIHBIH KypaMbl, %
OpPHBI H,0
@pakuusgHbIH oJ1eMaepi, MM
Kym lan Jlai
1,0 -0,25 0,25-0,05 0,05-0,01 0,01-0,005 0,005-0,001 <0,001
[eirbIc 1,90 32,323 42,935 1,622 0,406 8,923 13,790
100m

3eprreny aliMakTapblHaH ajbIHFAH TOIBIPAK
yirinepinae, OHbBIH (ochorumnc KocmalapbiHbIH
OCEepiHEH TOMBIPAK YBITTBUIBIFBIHBIH —©3TepYiHiH
BIKTUMAaJl CeOeNTepiH aHBIKTAy YIOiH KaJIIbl

3-kecte — TonbIpakTarsl xanmbl GochopIabl aHBIKTAY

thochopabiH, aysip MeTamaapAs (Zn?*, Cu?t, Cd*)
MeuiepiH xoHe pH MoHIepiHiH Ma3MYHBIHA TaIay
JKYPri3uiai, OHBIH HOTHXKeIepi 3, 4-kecreiepie
KOPCETLITEeH.

Ne CrIHaMaHBIH OaFbITHI ChIHaMaHBIH Y3aKTBIFBI, M Kanmsr pocdopapir Memmiepi, %
100 2,680
1 Onryerik 300 1,900
500 1.500
1000 2,120
1500 1,840
100 0,760
2 ConTtyctik 300 1,500
500 2,000
1000 0,480
1500 1,500
100 2,800
3 Batbic 300 1,680
500 3,120
1000 2,680
1500 1,440
100 1,760
4 IIsrreIc 300 1,760
500 1,680
1000 3,240
1500 3,240
AnpiHFaH  yarigepaeri skammbl  (OCQOpABIH  MBICTBIH  KbUDKbIManbl — Memmiepi  [IPK-man

MOJIIEPiH capanTay OHBIH, OapiblK alMakTapnaa

YBITTBUIBIFBIHBIH KayinTi eMec €KEeHIIT1
aHBIKTANABI, anx TomblpakTelH pH wmowHi (9,31-
9,50 apamplkTa) CINTLNL  OpPTaHBI  KOPCETTI.

Bapnblk ajplHFaH YATLIEpIETi MBIPBIIITBHIH KOHE

acriaraHbl afKbIH KOPIHIN TYp, ajl KaJIMHUJBIH
KOHIIEHTPAIMACH! allbIHFAaH HYKTENEpAiH OopiHze
ne ITPK-man acaThIHABIFBIH KOHE MILIFBICTAH OacKa
OarpITTapIBIH OOpiHAE OpPTANBIKTAH KaIIBIKTaFaH
caiiblH MOJIILIEPIHIH aPTAThIH/IBIFbI OAKAJI/IbI.
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4-xecte — TonbIpakTelH pH MoHI oHE XMMHUSUIBIK CallaCBIHBIH KeHOip KepceTKimTepi

Ne CplHaMa OpHBI MuKpo3/1eMeHTTePAIH KbLIKbIMAJBI (hopMachl, pH moni
MT /KT
Zn Cu Cd

1 Onrycrik 100m 3,15 0,50 0,30 9,30
2 Onrycrik 500m 3,10 0,65 0,35 9,35
3 Onrycrik 1500m 3,20 0,50 0,40 9,38
4 Contyctik 100m 3,30 1,25 0,40 9,40
5 Counrycrik 500mM 3,50 1,30 0,50 9,45
6 Contyctik 1500M 3,35 1,20 0,60 9,50
7 IIsrerc 100Mm 3,20 0,70 0,70 9,31

IIererc 500Mm 2,60 1,20 0,70 9,50
9 [eriFeic 1500Mm 3,10 0,60 0,40 9,42
10 Bareic 100m 3,50 1,10 0,30 9,35
11 bateic 500m 3,30 0,90 0,60 9,40
12 Bareic 1500m 3,70 0,80 0,80 9,46
LIPK 55,0 mr/kr 33,0 Mr/kr 0,5 mr/kr

Docghoeunc yiindinepindezi cykyeccus.

By3burran nannamadTrapabl KallbliHA KENTipy
VIIIH OCIMIIKTEPIiH ©3ITiHEH CYKIECCHUSIBIFBIH
KOJIJIaHy KaJIlblHA KENTIPYAiH CYKIICCCUSIIBIK 9Iici
nen ataianbl. CyKIeCCHsUTBIK TOCUT OY3bUTFaH JTaH -
maQTTapbiH KAIITBIHA KEITIPY YIIiH IePCICKTHBAIIBI
olic OOJIBI TaOBUIAABI, OMTKEHI OJ OCIMIIK JKa-
MBUIFBICHIH KQJIMTBIHA KEATIpyre MYMKIHAIK Oepeni,
OCITiJICHTeH MIBIFBIHAAPCHI3 O3ITIHEH OMip CypyTe
XKoHe JaMmyfa Kabinetti Oonbin keneni (B.A. Yep-
HukoBa, A.U. Yekepeca, M. Komoc, 2000: 536).

ABTOpIapMEH TEXHOTSHJIK  HBICAHJApPIaFbl
ca0aKTaCTBIK IPOIECTEPAl 3EpPTTEY >KYMBICTaphl
Tapa3 KaJlachIHBIH CONTYCTIK — 0aThiC ©HAIPICTIK
arimarerama 2018-2021 »xok. xyprizinmi. Kammeraa
KeNnTipy ca0aKTaCThIFbIH CUMATTAHTBIH MaHBI3]IbI
KOPCETKIITEP:

e a0HMOreHAIK Ke3eHHIH Y3aKThIFb (CyOcTpat
mmatiga 6oJFaH coTTeH Oactan IIMoHep TONTaphIHBIH
naiina OoybIHA IEHIHT] yaKbIT);

e  OacTamkbl caThlIapIbIH Y3aKTHIFEI ([InoHep
CaTBICBIHBIH Y3aKThIFbI);

e [Imonep Ke3eHIHAETI OCIMIIKTEPIIH JKAJIIBI
MPOEKTHUBTIK KaObIHbI;

e TIuoHep caTBICHIHAAFBI KaybIMIACTHIKTAP-
IbIH TYPJIEpiHiH OalIIbIFbL;

e  OcCIMIIK TYpJiepiHiH TaOWFH >KaHAPYBIHBIH
naiiga 0ony yakbITh, Kypambl xoHe caHbl (['yce
AL, 2012a: 231-23).
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AOWOTEHIIIK KEe3EHHIH Y3aKTBIFBI DPO3HS IIPO-
LECTEePIHIH JaMy KayilliH J>KOHE MHHEpaJiIbl Ta-
MakTaHy OJJIEMEHTTEPIHIH KOpJapblH KOFAITY/IbI
aHbIKTa L. [THOHEP Ke3eHIHCT] KA TPOCKTHB-
TiK >XKaOBIH ©CIMIIKTEPIIH MHUHEPAIIb KOPEKTCHY
AIIEMEHTTEPIHIH JKOFaNybIH OOJIbIpMay KabijeTiH
KepceTedi, onapisl QuromMaccaga KUHAKTAHIIbI
(MpOeKTHUBTIK *KaObIH HEFYpJIbIM Kell Ooiica, GUTO
— Macca J1a COFYPJIBIM KOIl 3JIEMEHTTEP OCIMIIIK
JKaMBUIFBICBIHA O€KiTUIeal). OCIMIIKTEpaiH epTe
KE3CHJIEPIHJIE TOMEH MPOCKIHUSIBIK KAMBUIFBI CY
MEH JKeJI 3PO3USICHIHBIH OCJICCH]II aFbIHbIHA YKOHE
OHBIMEH OalIaHbICTBI MUHEPAIJbl KOPEKTEHYTE,
OpraHUKaNIBIK  3aTTaplblH  JKOWBUIYBIHA  YKOHE
T'YMYCTBIH KOKXKUCK KaOAThIHBIH OY3bUTYBIHA BIKITA
eteni. KanmpiHa KenTipy CyKIIeCCHUsICBIHIAFE abno-
TeH/TIK JKOHE MMHOHEPIIIK KE3CHIEP HEFYPIIBIM JKbIT-
JlaMbIpaK 0oJjica, COFypJibIM OeJiMe OCIMIIKTEePIHIH
TY3iIyl Te3ipeK Xypeli, 3KOTONTHIH ACTpaalis
Kaymi a3asjibl JKOHE OHBIH KAIMbIHA KNy BIKTH-
MaJIIBIFBI COFYPIIBIM KOFaphl Oomansl (I'yceB A.IL
20126, 231-23).

3epTTey HOTHXKENEpIH capanTtay, UMITAKTThl —
Oydepii — PoHIBIK aiiMaKTapbIHA Kapail OHJa 6CiM-
JUKTEp KaybIMJIACTHIFBIHBIH MTUOHEDP KE3CHI TOMEH-
Neii, eCIMIIKTEpIiH TYyp OalJbUIBIFBI YKOHE TOH
OCIMIIKTEep TYpJCpiHIH apTaTBIHABIFEI S-KecTene
KOpCEeTLIreH.
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5-kecTe — TexHOTeHAIK aiMaKTapAaFbl CyKIIECCUSHBIH KaJIbIHA KeITy KOPCeTKIITepi

Kepcerkim «UMIAKTBD) «0ydepai» «(POHIBIK»
ITnoHep Ke3eHiHiH Y3aKTBIFbI, :KbLI 5-10 3-5 1-2
Typ 6aiiabLabIFbL, 100 M? 0-1 1-5 5-17

Ton ecimaikTep Typ.epi Artemisia annua

Artemisia annua, viriditas, Che-
nopodium album

Artemisia annua, Vviri-
ditas, Plantago arenaria

Tapa3 KamacblHBIH COJNTYCTIK — 0atbic
OHIIPICTIK aifMaKTapbIH1aFbl TEXHOTEHIIK
HBICAHJIApFa >KYPri3inreH 3eprreyiiep HeTri3iHae
mapTThl TYpAE TaHIall aJblHFaH aiiMakTapnaa
OCIMIIKTEpAIH  ©3iH-631  KajJmblHA  KEATIpy
oNeyeTiH Oaranay TOMEHIET1 KeCTeIe KOpCeTiNTreH
(6-xecTe):

1) «<MMIaKTTBD) aliMaKk — ©Te TOMEH (KaJbIHA
KENTIpy VIIH TEXHUKAIBIK >KOHE OHOJIOTHSIIBIK
PEKYIBTUBALMS KYPTi3y Kaxker);

2) «Oyhepii» aiiMak — TOMEH (KaJIIBIHA KENTipy He-
Ti3iHEH OMOJTOTHSUTHIK KATTBIHA KENTIPY/Ii Tajlam eTeTi);

3) «bhoHIBIK» aiiMaKk — KaHaFaTTaHAPJBIK (Oac-
TamKbl KE3CHJEe Ca0aKTACTBHIKTHI YKaHAAHIBIPY ap-
KBUTBI KAJIbIHA KEATIPY MYMKIiH).

6-kecte — TexHoreH ik TanamadTTapAarsl OCIMIIKTEPIiH O3/AIriHeH KallblHA KeTy dJieyeTiH Oaranay IIKanacsl

9JieyeTiH Darasay
Kepcerkim
OTe TOMEH TOMEH KAaHAFATTAaHAPJIBIK JKOFapbI

[MnoHep Ke3eHiHIH Y3aKTHIFBI, KbLT >10 5-10 2-5 <2
[InoHep caTbICBIHIAFBI aFall 0 <0.5 0.5-2 >2
OCKiH/IepiHIH CaHbl, MBIH JaHa/Ta
[TnoHep caThICHIHAAFHI OCIMIIKTEPIIH <10 10-50 50-70 >70
’K00AJIBIK KaMBUIFBICHI, %
AramTap/pIH maiga 60Ty YaKbIThI, JKbLT 10-20 5-10 2-5 1

6-KecTene KOpCETUNreHae MapTThl TypAe
aJBIHFAaH WMITAKTTHI-0ydepmi-PoHabIK alMaKTap,
COlKeciHIIe: ©Te TOMEH-TOMEH-KaHaFraTTaHapIIbIK
OOJIBITT KeMei.

©O3iH-031 KaJITbIHA KENTIPYIiH KaHAFaTTaHAPIIBIK
JKOHE JKOFaphl olieyeTi OonFaH karmaiga cabak-
TACTBIK OJICIH OJapiAbl KaJIbIHA KEITIpYy IKOHE
nmauaamadTTapasl KalumblHA KENTIpy YIIH THIMII
naiiananyra Oomazpl.

KopsIThIHABI

MuHepanabl — THIHAWTKBIIITAD  3ayBITHIHAA
TYHIPIIIKTENTEH KOX JKHHAKTAIFAaH HBICAHIIApFa
JKYPTi3iAreH 3epTTey HOTHXKENepiH capamnTay

OHJIAFbI TOTIBIPAK >KAMBUIFBICBIHBIH JKEHI ca3liak
JKOHE TpaHyJOMETPHSUIBIK Kypamfa KOCBIMINA
aTaynbl MEXaHHUKAJIBIK DJIEMEHTTEPHiH €Ki 0achkiM
¢pakuusuiapsl 6epeni: KuplpmbikTac (3-1 mMm), ipi
kyMm (1-0,5 mm), xymasr (0,5-0,25 MM), ycak Kym

(0,25-0, 05 mm), ipi mangsr (0,05-0,01 M), mranas!
(0,01-0,005 mm), ycax maxmgsr (0,005-0,001 Mwm),
naiinel (<0,001 Mm). TonbIpakThIH KOCKIMIIIA aTaybl
— KYMIBI OOJTBITT TaOBLTAIEI.

AJBIHFaH YATiIeperi anmsl pochop Memmepi
OolbIHINIA OapibIK aiMakKTapia YBHITTHUIBIFBIHBIH
KayinTi eMec eKeHJIriH KepCeTTi, CoHpal-aK Oap-
JIBIK, QJBIHFAH YATUIEPIETT MBIPBIIITHIH JKOHE MBIC-
THIH XbUDKbIMaNbl Menmiepi [IIPK-nan temen, an
KaIMUHIBIH KOHIIEHTPALMSCH aJbIHFaH HYKTENIep-
nig  Oopinge ne IIPK-nan acaThIHIBIFBIH KOHE
IIBIFBICTAH 0acka OarbITTapIbIH OopiHIE OPTAIIBIK-
TaH KAIlIBIKTaFaH CaiiblH MOJIIIEPiHIH apTaThIH IBIFbI
AHBIKTAJIBI.

Tapa3 KanachkIHBIH CONTYCTIK — 0aThIC OHAIPICTIK
aliMaKTapbIHIAFbl TEXHOTEHJIIK HBICAHAApFa XKYp-
ri3inreH 3epTTeyliep HEri3iHae IapTThl TYpAE
TaHIal AJTbIHFaH aliMaKTap/a HeTi31HeH 01 pyKBUTIBIK
JKYyCaH XKOHE apaMIlen 0achiM €KCHIIITT aHBIKTaJIJIbI
JKOHE ©31H-631 KaJIbIHA KENTIPY QJICyeTi albIHFaH
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docdorurc yiiHAICiHIH dcepiHe YIIbIparaH TOMBIPAK KaMBUIFBICHIH SKOJIOTHSUIBIK Oaraiiay

alimakTapra OailJTaHBICTBI KeJeci
KOPCETTi:

— UMIAKTTBD) aliMaKk — ©Te TOMEH (KaJIblHa
KENTIpy VIMH TEXHUKAIBIK >KOHE OHOJIOTHSIIBIK
PEKYIBTUBALMS KYPTi3y KaxkKeT);

— «Oydepmi» aliMak — ToMeH (KaJIbIHA KENTIPY
Heri3iHeH OMOJIOTHSUIBIK KaJIlblHA KENTIpyl Tajar

eTemi);

HOTIDKENEP/Ii

— «(hoHIBIK» aliMaK — KaHaraTTaHAPIBIK (Oac-
TanKpl Ke3eHJe CcabaKTACTBIKTBl JKaHIAHIBIPY
APKBUIBI KAJIMbIHA KENTiPy MYMKIiH);

TexHOreH ik allMaKTaFbI TOITBIPAK-OCIMJIIK JKaMBLIT-
FBICHIHBIH ©31H-631 KAJIbIHA KENTIpY YIIiH TEXHHKa-
JIBIK, YKOHE OHMOJIOTHSUTHIK, PEKYJIBTUBAIINS JKYPTi3y Ka-
JKETTUTIr TyBIHIAI OTHIP, TOMBIPAK KaMbUIFbICBIHIAFBI
ayblp MeTalIap/blH apThIK MOJIIIEPIHEH THIIEPaKKYy-
MYJLSITOpP ©CIMAIKTEPiHIH KeMeTiMeH Ienryre 0oaipl.
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AN ANALYSIS OF THE DEVELOPMENT OF THE TOURISM INDUSTRY IN
THE AKSU-ZHABAGLY BIOSPHERE RESERVE OF KAZAKHSTAN

Based on the analysis of the current development state of the tourism development in Aksu-Zha-
bagly Biosphere Reserve (BR), this paper discusses how to properly handle the contradiction between
nature protection and tourism development, determines the problems existing in tourism development,
and proposes a strategy for the development of eco-tourism in Kazakhstan. The aim of the study is to give
some recommendations for the Aksu-Zhabgly ecotourism destination by employing a combination of
field observation, examination, evaluation, and SWOT analysis. The strategic suggestions for the future
development of tourism in Aksu-Zhabagly BR were determined mainly by the SWOT analysis results.
The study results showed that the main strengths are convenient accessibility, diversified wild animals
and plants, rich natural values, tranquil life in a typical rural setting, and favorable climatic conditions
in the summer. And the low quality of tourist services, lack of competition among tourist destinations,
lack of necessary infrastructure for tourists, lack of investment capital for tourism development, and lack
of access to credit for small business development were determined as the main weakness. The results
also revealed the preparation of different types of tour packages, the development of community tourism
groups in Zhabagly, the potential for the production and sale of folk crafts and souvenirs, and improving
accessibility (rehabilitation of roads, public transport) are the main opportunities. Finally, the hazards of
increased influx of tourists, monopolization of tourist revenues and uncontrolled development of tour-
ism, unlimited use of social opportunities and natural resources, loss of newly acquired image through
the supply of low-quality goods, and the inability of other neighboring settlements to compete with
Zhabagly village were proved to be the main threat to the effective implementation of sustainable devel-
opment of tourism in the Aksu-Zhabagly tourist site.

Key words: analysis, development, tourism industry, Aksu-Zhabagly, biosphere reserve, Kazakhstan.
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KaszakcraHHbiH, AKcy-XKabarbiAbl 6uocepaAblk KOPbIFbIHAAFbI
TYPM3M CaAaCbIHbIH, AAMYbIH TaAAdy

Ak cy-KabarbiAbl 6Mochepanblk, KopbiFbiHAAFbl (BK) Typr3MAi AaMbITYAbIH, aFbIMAAFbI >KaF AablH
TaAAAY Heri3iHAE TYPM3MA|I AAMbITYAbIH aFbIMAAFbl >KaFAaiblH TaAAdy HerisiHAe OyA >KymbiCTa
TabuFaTTbl KOPFay MEH TYPU3MAI AaMbITy apacbliHAAFbl Kapama-KaMbIAbIKTbl KaAarh AYPbIC LLELy
KEpeKTIri KapacTblpblAaAbl XXOHE TYPU3MAI AaMbITyAafrbl 6ap NpobAemMasap aHblKTaAaAbl, COHAAN-aK,
KasakcTaHAQ 3KOAOTMSIAbIK, TYPU3MAI AGMbITYABIH OipKatap cTpaTernsAapbl YCbIHbIAABL. 3epTTeyAiH
MakcaTbl — AaAaAbIK, 6akbiAay, capantama, 6arasay xxaHe SWOT TaaaaybliHbIH KOMOMHAUMSCbIH KOAAQHY
apKpbIAbl AKCy->KabFblAbl 3KOTYpU3M GaFbiTbiHa YCbiHbICTAp Gepy. Akcy->Kabarbiabl BK-aAa 6oAatuakTa
TYPU3MAI  AambITy 6GOMbIHLLIA CTPaTErusiAbIK, YCbiHbICTap HerisineH SWOT Taapay HoTMXKeAepi
GOMblIHLLIA aHbIKTAAAbL. 3epTTey HaTWMXeAepi Herisri KywTi >akTapbl KOAAMAbl KOAXETIMAIAIK,
apTapanTaHAbIPbIAFaH >kabarbl >kaHyapAap MeH 6CiMAIKTEp, 6ar TabUFN KYHABIAbIKTAP, TUMTIK aybIAABIK,
opTaaarbl ThbiHbIW OMIp >KOHEe Xa3Aa KOAAMAbl KAMMATTbIK, XKaFAalAAp eKeHiH KepCeTTi. AA TYPUCTIK
KbI3MET KOPCETY CanacbliHblH, TOMEHAIri, TYPUCTIK GarbITTap apachbiHAAFbl GBCEKEAECTIKTIH, XXOKTbIFbl,
TypuUCTepre KaxxeTTi MH(PAKYPbIAbIMHbIH, YXOKTbIFbl, TYPU3MAI AAMbITYFa MHBECTULLUSABIK, KarUTaAAbIH
JKOKTbIFbI, LUAFbIH KOCIMKEPAIKTI AaMbITyFa Hecuere KOAXKETIMAIAIKTIH >KOKTbIFbl 6acTbl ©ACI3AIK
peTiHAE aHbIKTaAAbl. HoTuxKeAep COHbIMEH KaTap TyprnakeTTEPAIH op TYPiH AarbiHAAy, XKabarbiAbiaa
KaybIMABIK, TYPUCTIK TONTapAbl AAMbITY, XaAbIK, KOAGHEPI MEH KSAECHIN OYMbIMAAPbIH BHAIPY XaHe caTy
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Herisri MyMKiHAIKTep 60AbIn Tabbinaabl. COHbIHAQ, TYPUCTEP aFbiHbIHbIH apTybl, TYPUCTIK KipiCTepAiH,
MOHOTMOAMSIAQHYbI XKOHE TYPM3MHIH 0aKblAQyCbl3 AaMybl, SAEYMETTIK MYMKIHAIKTEP MeH Taburm
pecypcTapAbl LWeKTeyCi3 naaaAaHy, canacbli3 TayapAapAbl >KEeTKi3y apKblAbl XKaHAAAH KAAbINTACKaH
UMUAXKAT XKOFAATY XaHe backa kepuli eaai MekeHAepAiH XKabarbiAbl aybiAbiIMeH 6acekere Tyce aamaybl
Akcy-KabarblAbl TYPUCTIK 6AFbITbIHAQ TYPU3MHIH, TYPaKThl AAMYbIH TUIMAI XKy3€ere acbIpyAblH, Heri3ri
Kayin-KaTepi eKkeHi ADAEAAEAI.
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AHaAM3 pa3sBUTHS UHAYCTPUU Typu3ma B AKcy-)KabarAMHCKOM
6mnocchepHom 3anoBesHmke Kasaxcrana

Ha ocHoBe aHaAM3a TeKylLero COCTOsIHMS PasBUTUS Typusma B 6uocdepHom 3anoseaHuke (53)
Akcy->Kabarabl B AQHHOW CTaTbe OOCY>KAQETCS, Kak MPaBMAbHO PaspellvTb MPOTUBOPEUME MEXAY
OXPaHOM MPMPOAbI U PAa3BUTUEM TypM3MA, OMPEAEASIOTCS NMPOOAEMbI, CYLLECTBYIOLIME B PA3BUTUK
TYpU3Ma, M MpeAAaraeTcsl CcTpaterns pasBuTus 3KoTypm3mMa B KasaxcTaHe. Lleab mnccaepoBaHus —
NPEeAAOXKMTb PEKOMEHAALUMM AAS DKOTypm3ma Akcy-)KabarAbl, MCMOAb3ysS KOMOMHALMIO MOAEBbIX
HabAlOAEHUIA, McCAeAOBaHMS, oueHkM 1 SWOT-aHaan3a. CTpaternueckue NnpeAAo>KeHus no GyAyuemy
pa3suTuio Typmnama B b3 Akcy->Xabarabl 6b1A1 ONpeAeAeHbl TPenMyLLIECTBEHHO M0 pe3yAbTatam SWOT-
aHaAm3a. Pe3yAbTaTbl MICCAEAOBAHUS MOKA3aAM, YTO OCHOBHbIMU MPENMYLLECTBAMM SIBASIOTCS YAOOHas
pacnoAoxeHue, pazHoobpasue AOpbI 1 hayHbl, Goratble 3anacbl MPUPOAHbIX PECYPCOB, pa3MepPEHHbIit
PUTM XM3HU B CEAbCKOM MECTHOCTM U BAAronpmsTHble KAMMAaTUYECKME YCAOBUS B AETHUI NMepuoA. A B
KauyecTBe OCHOBHbIX HEAOCTATKOB BbIAM OMPEAEAEHbl HU3KOE KaueCTBO TYPUCTCKMX YCAYT, OTCYTCTBUE
KOHKYPEHUMM CPeAM TYPUCTCKMX HarpaBAEHWI, OTCYTCTBME HEOOBXOAMMOM MHMDPACTPYKTYpPbl AAS
TYPUCTOB, HEXBAaTKa MHBECTMLIMOHHOIO KanuMTaAa AAS Pa3BUTUS Typu3ma M OTCYTCTBME KPEAMTHOrO
(pMHAHCUPOBAHMS AAS Pa3BUTUS MaAoro 6GusHeca. Pe3syabTaTbl Takke MoKasaAu, YTO MOAFOTOBKA
Pa3AUYHBIX TUMOB TYPUCTCKMX MAKETOB, pa3BuTHME OOLLECTBEHHbIX TypucTuueckux rpynn B XKabarabl,
MOTEHLUMAA AAS MPOM3BOACTBA M MPOAAXM HAPOAHBIX PEMECEA U CYBEHWPOB, a Takxke pa3BuTue
MH(PACTPYKTYPbl (BOCCTAHOBAEHWE AOPOr, OOLIECTBEHHOrO TPAHCMOPTA) SBASIOTCS OCHOBHbIMM
BO3MO>XHOCTSIMM AAS pa3BuTHS. HakoHeL, 0macHOCTY NOBbILLEHHOrO MPUTOKA TYPUCTOB AAS SKOAOT UK,
MOHOMOAM3ALMN TYPUCTUYECKNX AOXOAOB M HEKOHTPOAMPYEMOT O PA3BUTUS TYPU3Ma, HEOTPAaHNUYEHHOIO
MCMOAb30BaHUS COLIMAAbHbIX BO3MOXHOCTEN U MPUPOAHbIX PECYPCOB, NOTEPU BHOBbL NMPUOOPETEHHOIO
MMUAXKA M3-3a MOCTABOK TOBAPOB HM3KOrO KauecTBa M HECNOCOOHOCTM APYIrMX HAaCEAEHHbIX MYyHKTOB
KOHKYpupoBaTb C TeppuTopuennt Akcy->KabarAbl. ObIAM OMPEAEAEHbl  TAABHbIMM YrpO3amu  AAS
3P EeKTMBHOrO OCYLLECTBAEHUS YCTOMYMBOrO Pa3BUTMUS 3KOAOTMUYECKOrO TypM3ma B TYPUCTUUYECKOM
HarnpaBAeHunn Akcy->Kabarabl.

KaloueBble cAoBa: aHaau3, paspaboTka, MHAYCTpusi Typuama, Akcy-)Xabarabl, 6rocdepHblit
3anoBeAHUK, KasaxcraH.

Introduction

The development of tourism provides funds for
protecting and constructing nature reserves and im-
proves the economic status quo of relying on a single
government appropriation. At the same time, tourism
development promotes the construction of surrounding
communities and the improvement of infrastructure,
drives community residents to participate in tourism
operations, increases residents’ income and improves
their quality of life. How to meet the new challenges
after the expansion of domestic demand for tourism in
nature reserves and how to strictly adhere to the eco-
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logical red line in the accelerated development of tour-
ism have become new propositions (Cheng Li 2020:
78-89). However, the phenomenon of emphasizing
resource development and neglecting education still
prevails in protected areas. Strengthening the educa-
tional function of nature reserves can not only regu-
late tourists’ recreational behavior but also enhance
tourists’ enthusiasm to protect the resources of nature
reserves. At the research level, my country’s national
park environmental education currently lacks its theo-
retical foundation (Zhang Yuangang et al. 2021:1-21).
As one of the main functions of the high-quality devel-
opment of tourism in nature reserves, the educational
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function needs to further explore its core elements and
influencing variables. The environmental responsibil-
ity behavior of tourists is not only of great significance
to environmental protection but also an effective way
of sustainable tourism development (Luo Wenbin et al.
2020:1941-1953). At present, the importance of tour-
ists’ environmental responsibility behavior has attract-
ed the attention of domestic scholars. At the same time,
empirical research has pointed out the intrinsic connec-
tion between the two paths, that is, the educational ac-
tivities of ecological themes have a significant guiding
effect on public environmental responsibility behavior
(Qiu Hongliang, Fan Diao, and Zhao Lei 2018). The
purpose is to maintain biological diversity by protect-
ing the natural environment and resources so that the
ecosystem can develop healthily and sustainably, and
people can enjoy high-quality ecological products
and public services (Liu Chao 2020). Implement the
national park ecological environmental protection,
monitoring and restoration projects to realize dynamic
monitoring and management of the park environment;
during the construction process, actively develop the
eco-tourism green industry, adjust the industrial struc-
ture, and protect the park environment; build multi-
plan management information for the national park
The platform realizes all-round management and con-
trol of data management, project approval, etc. (Wang
Yi 2017: 1037-1039). Therefore, first, relevant laws
and regulations on protection and utilization should be
introduced to provide clear rules and regulations and a
legal basis for the opening of the park. The value of the
national park is co-created; finally, a review system is
established to regularly evaluate and review the devel-
opment of the park’s cultural and natural landscapes,
infrastructure, and tourism enterprises, and to carry
out dynamic regulation to ensure the maximization of
the national park’s public welfare (Zhong Linsheng et
al. 2016:126-133). Under the guidance of the macro-
control of government management departments, it is
necessary to jointly build national parks with scientific
research forces of colleges and universities, public
welfare groups, enterprises, and community residents
(Cheng Lifeng, and Zhang Huiyuan 2019:8-10). As
the area with the most severe development restrictions,
the tourism development of nature reserves is regard-
ed as the best way to effectively use natural resources
(Akbar and Yang 2021: 1-21).

Innovation is the meaning of high quality, and
the tourism industry is always inseparable from in-
novation (Hjalager 2010:1-12). This is not only
a demand-driven industry attribute (Brooker and
Joppe 2014:500-508) but also determines that tour-
ism companies must continue to launch innovative

and differentiated products. From the point of view
of nature reserves, the balance between strictly ad-
hering to environmental protection and developing
the tourism industry is usually difficult. For exam-
ple, in the process of integration and optimization
of nature reserves, there may be problems such as
fragmentation of resource value in scenic spots (Li
Xin, Song Songsong, and Jin Yunhan 2020:34-40),
and some researchers have found that conservation
investment in forest parks will reduce tourism rev-
enue (Qin Guangyuan, and Cheng Baodong 2020:
100-117). From the perspective of tourism, on the
one hand, it can improve the public’s understanding
and support for nature reserves, and bring certain
economic income; Tourism also causes damage to
the environment of the protected area. So, how to
find a possible equilibrium path between the two is
a question. Tourism resources are attractive because
of their cultural value, and the development and uti-
lization of tourism can produce economic, social
and ecological benefits (Hu Ting, Xu Chunxiao, and
Wang Fuyuan 2020). Under this line of thinking, the
theoretical perspective of the unity of material and
immaterial, and the interaction between nature and
humanity provided by cultural landscapes provides
a theoretical potential for the utilization, value-add-
ed and protection of nature in the tourism industry
(Akbar, Maksatovna, et al. 2022: 69-82). Empower-
ing tourism in natural resources protected areas with
cultural value can create high-quality cultural added
value under the premise of minimum consumption
of natural resources, improve the comprehensive ex-
perience of tourists, and reduce the resources gener-
ated by tourists out of value compensation and other
psychology. Consumption behavior can also en-
hance tourists’ awareness of natural value through a
higher value experience, resulting in a higher level
of environmental responsibility behavior.

Secondly, establishing an innovative develop-
ment mechanism for natural resource-based destina-
tion tourism is crucial. However, there is a lack of
systematic thinking on the production, diffusion and
evolution mechanism of tourism innovation knowl-
edge in natural resource-based destinations. With
the deepening of tourism innovation research, peo-
ple gradually realize that tourism innovation is also
a systematic or holistic process (Hall and Williams
2008). Therefore, we can learn from some concepts
and ideas of the regional innovation system, and
consider the complexity and diversity of the tourism
development of natural resource-dependent destina-
tions and the above-mentioned characteristics of its
tourism innovation. The development framework
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focuses on solving the organizational structure and
interaction mode of tourism innovation subjects in
natural resource-based destinations, and the opera-
tion process and mechanism problems such as the
production, diffusion, and transformation of inno-
vative knowledge (Hjalager et al. 2008); regional
tourism development and innovation policies and
management models. Innovation performance eval-
uation and promotion (Hjalager 2012) and so on. By
establishing a tourism innovation system including
the main network system, support system, environ-
mental system, etc., an institutional mechanism that
is conducive to the innovative development of natu-
ral resource-based destination tourism is formed.

The benefits of tourism development in protected
areas have also been recognized globally. Foreign
scholars have pointed out that nature reserves can
achieve multiple goals such as biodiversity conserva-
tion, sustainable community livelihoods, and tourism
development (Nyaupane, Poudel, and York 2020:1-
20), which provide experience and theoretical refer-
ence for the practice of tourism development in na-
ture reserves in my country. However, people should
also see that the popular ecotourism development has
also brought serious problems such as the destruction
of the natural ecological environment and landscape
pollution in protected areas. The diversity of types of
tourism resources in nature reserves and the complex-
ity of their spatial forms may still lead to conflicts of
interests between the protection and development of
resources in nature reserves, and the problem needs to
be further explored by researchers.

The coordination and management of the core
interests of nature reserves is the guarantee for the

high-quality development of tourism. Benefit-shar-
ing has always been an important topic in the dis-
cussion of the development of international nature
reserves (Heslinga, Groote, and Vanclay 2019:773-
787). Due to the imperfect management mechanism,
the tourism development of developing countries’
nature reserves has always been faced with the bal-
ance and conflict of interests of multiple subjects
and departments, mainly involving the government,
protected areas, communities, tourism enterprises
and other four major stakeholders, as well as the
main bodies of different centralized departments.

This paper is composed of five main sections.
After the introduction, the study area overview that
describes the characteristics of the Aksu-Zhabagly
BR of the western Tian-Shan mountain in Kazakh-
stan is followed, then a section on the data collection
and methodology was presented. The paper then
continues with results and discussion on the SWOT
analysis of tourism development in Aksu-Zhabagly
BR, followed by a conclusion section.

Study area overview

One of the main national wealth, riches, and
foundations of any state is its natural resources, nat-
ural resources. One of such proud treasures is the
Aksu-Zhabagly reserve. Aksu-Zhabagly Biosphere
Reserve was declared in the 1920s at the sugges-
tion of one of the leading figures of our society T.
Ryskulov. This reserve occupies the north-western
part of the Talas Alatau and the neighboring Ugam
ridge. Its main area belongs to the Tulkibas, Tolebi
and Baidibek districts of the Turkistan province and
Zhualy district of the Zhambyl province.

Figure 1 — Spatial view of the main territory of Aksu-Zhabagly BR. Source: https://en.unesco.org.
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In addition, the reserve includes two paleonto-
logical departments. One is in Karabastau with an
area of 126 hectares, the other — is “Aulie”, with an
area of 100 hectares. Both are located in the Baid-
ibek district, about 120 km from the main area of
the reserve. The current territory of the reserve is
85,754 hectares. Among them, Tulkibas district —
21,255 hectares, Tolebi district — 53,597 hectares,
Baidibek district — 231 hectares and Zhualy district
— 10,682 hectares. The office of the BR is in the vil-
lage of Zhabagly.

The climate is distinctly continental. Because it
is located in the northern part of the West Tianshan
Mountains, the precipitation is different, for exam-
ple, there is more precipitation in winter and spring,
and less precipitation in summer. The coldest month
in winter is January, with an average temperature of
-25°C; the hottest month is August, with an average
temperature of +21°C. The minimum temperature is
-34°C and the maximum temperature +37°C C.

The average temperature at the top of the moun-
tain is -15°C, and in winter the temperature at the
top of the mountain drops to -30°C. The tempera-
ture drops by 0.6C as you climb to a height of 100
meters. The average thickness of snow in the basins
of the Baldyberek and Zhabaglysu rivers, which are
characterized by heavy snowfall, is 90 cm, some-
times up to 2 meters.

All aforementioned facts testify to the represen-
tativeness of flora and fauna of the given terrain for
all Western Tien-Shan. Besides, there are discov-
ered unique sites of upper Jurassic flora and faunas,
which, undoubtedly, improves the value of biologi-
cal and landscape diversification from the point of
nature protection view.

Materials and Methods

The main idea of this article was born in March
2019 during a week-long survey of the Aksu-Zha-
bagly BR in Kazakhstan and the identification of
tourist routes. Data collection was conducted from
March 2 to March 22, 2019 for 20 days. To obtain
a deeper knowledge of the growth of tourism, in-
terviews were conducted with representatives of the
Aksu-Zhabagly BR office and tourism companies
in Zhabagly village. Face-to-face interviews were
conducted with the akim of Zhabagly village, who
knows the situation of the population’s involvement
in tourism, the head of the research department
of the nature reserve and the director of a tourism
company in Shymkent. In order to address the goals
and objectives of the research, relevant information

was collected on selected research areas and inter-
views were conducted with experts who studied the
reserve. One of the main methods of the research
was a desk analysis of documents prepared on the
official website of the Aksu-Zhabagly BR (www.
aksu-zhabagly.kz). We have analyzed some docu-
ments in detail, including all general reports, mis-
sion reports, periodic reports published in recent
years, and some existing documents. Research arti-
cles on “SWOT Analysis of Tourism Development”
were also collected and the results of the analysis
were incorporated into the study. While the research
is conducted using a document content analysis ap-
proach, a SWOT analysis is the primary method for
showing the strengths and weaknesses for making
recommendations for developing tourism in Aksu-
Zhabgly BR effectively in the future.

Results and Discussion

Tourism development in the Aksu-Zhabagly BR

Sustainable World Heritage tourism implemen-
tation, especially in rural areas, has a global impact
as a place with a global perspective and traditional
rural elements. However, the development of tour-
ism in the world heritage sites cause disagreements
between stakeholders in all segments of society
and is hampered by conflicting views and interests
such as the preservation of the natural landscape
and the simultaneous growth of tourism develop-
ment potential (Svels 2015:183-201). In a global-
ized, multidimensional world, WHS stakeholders
are numerous and heterogeneous. However, the
most important day-to-day relationship in the WHS
remains between residents and visitors. Tourism is
mainly based on the preferences of local people, so
their support and participation is important for its
sustainability. However, if tourism is not properly
managed, local communities can also influence
WHS values and ultimately endanger it by trans-
forming the local heritage into a fully viable tourist
environment (Nicholas, Thapa, and Ko 2009:390-
412). Therefore, when developing tourism in the
world heritage site, it is necessary to take into ac-
count its features, for example, the best strategy for
tourism development in environmentally sensitive
protected areas is to organize tourism only in the
buffer zone of protected areas (Akbar et al. 2021).
Currently, some developing countries are devel-
oping tourism in protected areas in accordance
with the above requirements, one of which is our
study area — Aksu-Zhabagly natural world heritage
site.
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The most important indicator of the level of
development of tourism in one tourist destination
1s, of course, the number of annual visitors to the
area. This is due to the fact that the more tourists
there are, the more positive the economic impact
of tourism on the prosperity of the region. Akim
of Tulkubas district Nurbol Turashbekov said at a
briefing in the regional communications service of

Turkestan region: “In 2016, more than 12 thousand
tourists visited Tulkibas district, 7% of whom were
foreigners. Now it is planned to increase the num-
ber of tourists to 20 thousand by 2025. And several
projects will be prepared to implement this plan.”
Below we analyze and compare the dynamics of the
number of tourists in the study area over the recent
5 years (2014-2018).

W Total number

1861

1152

People
709

2014 2015

M Foreign tourists

2016
Year

Domestic tourists

2018

2017

Figure 2 — The number of tourists to Aksu-Zhabagly BR from 2014 to 2018. Source
of statistics: tourism department of Aksu-Zhabagly BR office

It is not difficult to see from Figure 2 that the
number of domestic tourists in 2014 was relatively
large, with 1152 people. However, in 2015 the num-
ber of visitors to the Aksu-Zhabagly tourist route
was small, 788 foreign and 683 domestic tourists,
respectively. Over the past 4 years, there has been
a steady increase in the number of foreign and total
tourists, in 2018 the total number of tourists visiting
the tourist area reached 2017 people, which is about
550 people more than in 2015. And the number of
local tourists has fluctuated over the past 3 years,
with a sharp increase from 825 people in 2016 to
1,098 people in 2017, but in 2018 there were slight-
ly fewer tourists (1052 people) than in the previous
year. From the above analysis, it can be concluded
that although Aksu-Zhabygyly has a high potential
for tourism planning and the quality of accommo-

dation and accessibility is relatively good compared
to other regions of Kazakhstan, the level of tourism
development in this region is relatively low. And
we suppose there are several impediments to tour-
ism development in our study area. Thus, the main
content of this research is to show the strengths, op-
portunities, weaknesses and threats of tourism de-
velopment in Aksu-Zhabagly BR.

Analysis of tourism revenue in the Aksu-Zhaba-
gly BR
Tourism revenue is one of the main indicators to
measure the economic impact of tourism. They
include all tourism-related expenditures by foreign
tourists and locals within the country, including
categories such as accommodation, transportation,
dining, cultural services, entertainment, travel
agencies and other booking services.

The main sources of tourism revenue in Aksu-
Zhabagly tourist destination

Table 1 — Prices for various services of Aksu-Zhabagly Biosphere Reserve office in 2018

Revenue sources (1$ =375 KZT) Time Prices for Kazakhstan citi- Prices for foreign citizens
zens
1 2 3 4
Tourist paths ticket
1 adult 1 day 1.71 $ 3.84$
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1 2 3 4
Inspector’s (escort) service fee
Inspector for adults 1 day 2278 3478
Museum ticket
1 adult Once a day 0.40 $ 0.40 $
Transportations fee
Passenger car ( mean ) 1 hour 728 3.728%
Accommodation and meal fees
Comfort room (included 3 meals) 24 hours 24°$ 24°%

Date sources: Aksu-Zhabagly Biosphere Reserve office

As shown in Table 1 above, the main sources
of tourism revenue in the Aksu-Zhabagly tourist
site are the admission fees for nature reserves,
accompanying (guard) fees, museum admission fees,
hotel accommodation fees, and three meals. When
we interviewed the head of the tourism department
at the office of the Aksu-Zhabagly BR, she said that
the first three items in Table 1 are the fees that must
be paid by tourists visiting the nature reserve. In

terms of tour guide services, some office staff provide
guide services for travelers to the tourist destination.
Therefore, one of the net income of the nature reserve
management office is the service fee of the instructor
(tour guide). Due to the vastness of nature reserve
territory, the long distances and tiring walking, most
tourists usually rent transportations in the area.

Main annual tourism income prediction in Aksu-
Zhabagly tourist destination

Table 2 — Main annual tourism revenue of Aksu-Zhabagly BR from 2017 and 2018

Years Total revenue ($1 =375 KZT) Revenue from domestic tourists Revenue from foreign tourists
2017 $74748.51 899%$35.58 =$32025.33 1098*$38.91 = $42723.18
2018 $78470.22 1055%$35.58 = $37536.9 1052*%$38.91 = $40933.32
Years Total tourists number Domestic tourists number Foreign tourists number
2017 1997 899 1098

2018 2107 1055 1052

(Date sources: tourism department of Aksu-Zhabagly Biosphere Reserve office)

Main tourism revenue types

Prices for Kazakhstan citizens

Prices for foreign citizens

Reserve entrance fee + museum ticket +
escort fee + transportations fee + accommo-

dation and meal

1.71 + 04 +227 + 7.2 +24 =$35.58
(per adult a day)

3.84+04+347+72+24=83891
(per adult a day)

(Date sources: Aksu-Zhabagly Biosphere Reserve office)

It can be seen from the Table 2 that the total
tourism revenues of the Aksu-Zhabagly BR in 2018
was about $78.5 thousand, US$78,500, an increase
of about US$3,500 compared with the tourism rev-
enue of US$75,000 in 2017. Comparing domestic
and foreign tourism revenue, the tourism revenue
of foreign tourists is higher than that of domestic
tourists, in 2017 (foreign = $42,723.18, domestic =
$32,025.33) and 2018 (foreign = $40,933.32, do-
mestic = $37,536.9) respectively. It seems that the
tourist destination attracts more overseas tourists,
which shows that this tourist area has great poten-
tial to generate more foreign tourism revenue. Ta-
ble 2 also showed that domestic tourism receipts

increased significantly (from US$32,025.33 in
2017 to US$37,536.9 in 2018), while tourism re-
ceipts for foreign tourists declined slightly (from
US$42,723.18 in 2017 to US$40,933.32 in 2018).
In our opinion, this needs further research.

SWOT analysis of tourism development in Aksu-
Zhabagly BR

If we analyze the SWOT in the field of tourism
in Aksu-Zhabagly, the tourist potential is great —
that is, Aksu-Zhabagly should use the strengths of
tourism development shown in Figure 3, but at the
same time not miss the opportunities. Aksu-Zhaba-
gly as a tourist destination has several competitive
advantages over other tourist regions of the coun-
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try: very convenient geographical location, one of
the most popular recreational areas in Central Asia,
diversity of landscapes, an abundance of flora and
fauna, political stability in the region, the presence
of historical and cultural monuments in the tourist

Strengths

1) Diverse and rare fauna and flora;

2) Attractive and diverse amazing terrain;

3) Numerous natural values, such as caves, lakes and gorges;
4) Favorable climatic conditionsin the summer season;

5) Various group traditional rural associations;

6) Calm and stable rural atmosphere;

7) Presence of a tourist center in Zhabagly village;

8) The museum of the reserve locatedin Zhabagly village;
9) Information provision center located in Almaty.

Opportunities

area and lying along the Great Silk Road. They are
given in the SWOT matrix. These strengths make us
realize that Aksu-Zhabagly has a great potential for
tourism, which in turn creates several opportunities
for this tourist area.

Weakness

1) Low quality of tourist services in Zhabagly village;

2) Lack of competition among tourist destinations;

3) Low quality of catering service in Zhabagly village;

4) Lack of necessary infrastructure for tourists in the
territory of tourist destinations;

5) Lack of road signs in the village and tourist destinations;
6) Lack of investment capital for tourism development;

7) Lack of access to credit for small business development;
8) Few speakers of foreign languages (except Russian).

Threats

1) Preparation of tour packages combining different types of

tourism;

2) Development of community tourism groups in Zhabagly;
3) Great potentials for the production and sale of folk crafts
and souvenirs;

4) Improvement and development of various tours (car,
horse, pedestrian, bicycle);

5) Improving accessibility (rehabilitation of roads, public |

transport).

1) Increased influx of tourists may have a negative impah
on the ecology of the reserve;

2) Monopolization of tourist revenues and uncontrolled
developmentof tourism;

3) Unlimited use of social opportunities and natural
resources;

4) Loss of newly acquired image through the supply of low-
quality goods;

5) Inability of other neighboring settlements to compete
with Zhabagly village.

Figure 3 — The results of SWOT analysis of tourism development in Aksu-Zhabagly BR (the first author’s work).

Now our goal is to develop the tourism industry
by the strategy, using these strengths and realizing
the opportunities that arise. That is, development
means solving a series of problems facing the in-
dustry. The accumulated issues are reflected in the
SWOT matrix too. We all know that to gain oppor-
tunities, we need to eliminate weaknesses. There-
fore, we need to work on a strategy to achieve these
goals. At the same time, several risks could push the
tourism industry backward. These include environ-
mental degradation, political injustices in the devel-
opment of rural industries, and economic inequality
between settlements and peoples around this tourist
destination. To prevent these threats, we need to use
our strengths and implement effective strategies to
eliminate them.

One of the main tasks of the Aksu-Zhabagly
tourist zone will be to constantly identify the rea-
sons for the low level of the tourism industry and
the threats to it. Today, the challenge for this tourist
destination is to get rid of weaknesses and constant-
ly monitor the dangers, to prevent them from mani-
festing themselves in reality. Then the opportunities
created by the strengths will be realized and will be
of great benefit to the development of the region.
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Strategies and action plans for the development
of ecotourism in Aksu-Zhabagly BR

Every year a large number of foreign tourists
visit the reserve. It is coordinated for the develop-
ment of ecotourism in Aksu-Zhabagly and its neigh-
boring territory. The high-quality development of
tourism in nature reserves is an effective way to pro-
mote the transformation of this BR and realize eco-
logical value. It is necessary to continuously enrich
tourism products, improve monitoring systems, im-
prove supporting mechanisms, and establish a path
for realizing the ecological value of nature reserves
led by the tourism industry.

At present, the main ways to realize the value
of ecological products include ecological protection
compensation, ecological index trading, ecological
industrialization management, and ecological prod-
uct supply capacity improvement and value-added
premium. Promoting the development of the tour-
ism industry in this BR is an important part of car-
rying out ecological industrialization management.

The natural protected areas have superior eco-
logical environments, unique natural scenery, and
obvious biological diversity, all of which provide
an important resource carrier for the development
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of the tourism industry. Therefore, the develop-
ment of the tourism industry in this BR has unique
advantages, and it can also well promote the real-
ization of the ecological value of this BR and turn
superior resources into advantageous industries.
Combined with the resource characteristics of this
BR, strengthen the implantation of local charac-
teristic culture, continuously enrich the supply
of tourism products, and focus on cultivating and
innovatively developing leisure vacations, recre-
ational tourism, research and educational tourism,
sports tourism, health and wellness, performing
arts and entertainment, and cultural creativity will
promote the diversified and complex development
of tourism in this BR, expand the industrial scale
through supply-side reform, stimulate consump-
tion potential, and continuously enhance the ability
to transform ecological value helps to build a new
development pattern.

¢ Building a tourism development monitoring
system to supervise the transformation of ecological
value and maintaining the quality of the ecological
environment in the BR is a prerequisite for all social
and economic behaviors.

e In the process of tourism development, it
will inevitably have a certain negative impact on
the ecological environment of BRs. It is necessary
to build a sound monitoring system to assess the im-
pact of tourism development promptly, so as to con-
trol the impact within a reasonable threshold.

e To achieve an efficient balance between
ecological protection and tourism benefits. Compre-
hensively use remote sensing, GIS and other infor-
mation technology to regularly monitor the quantity,
quality, structure, distribution, and changes of eco-
logical nature around tourist attractions, and provide
a decision-making basis for reasonable tourism de-
velopment under the premise of ecological protec-
tion.

e Give the leading role in planning, strength-
en the connection with national land and space plan-
ning, encourage the development of the tourism
industry while strengthening ecological protection,
explore the supply system of tourism development
and construction land in nature reserves, and pro-
mote the efficient and intensive development of
tourism in nature reserves.

e Establish a multi-departmental coordination
mechanism, build a leading group for tourism de-
velopment in nature reserves including natural re-
sources, development and reform, ecological envi-
ronment, water conservancy, housing construction,
agriculture, cultural tourism and other departments,

and explore the establishment of “special division of
labor, departmental coordination, and regional link-
age.

e Building a sound system of policies and
regulations, exploring the establishment of a variety
of policy tools and income distribution mechanisms
in finance, taxation, industry, finance, investment,
resources and the environment that are compatible
with the tourism development of nature reserves,
and increasing the support of green finance, to pro-
vide policy support and institutional guarantee for
the realization of the tourism value of nature re-
serves.

Conclusion

In this work, the SWOT analysis method was
used to analyze the development of tourism, mainly
in the Aksu-Zhabagly BR in Kazakhstan, which in
turn allows a comprehensive qualitative analysis of
the strengths, weaknesses, opportunities and threats
of tourism development in the research area. Provi-
sion of land plots to individuals and legal entities
for tourism regulation and recreation in the specially
protected natural area should be carried out by the
state master plan for infrastructure development in
nature reserves. According to the results from the
analysis in this paper, the following strategies are
put forward:

e Development of master plans for the devel-
opment of infrastructure of the Aksu-Zhabagly BR,
which is of interest for the development of ecotour-
ism;

e  Creation of a system for regulating the flow
of visitors to the tourist area by selecting tour opera-
tors;

¢ Implement measures to ensure the safety of
visitors to the tourist destination and the effective
protection of tourist resources;

e Attracting additional investors and inter-
ested economic entities, tourist organizations, local
population to tourism activities;

¢ Implementation of landscaping works on
tourist routes; (arrangement of places of rest, shel-
ters, preparation and installation of small architec-
tural objects, etc.);

¢ Carrying out promotion campaigns that in-
crease the popularity of the tourist area, and improve
the quality of information services;

e The main thing is the state-level support for
the development of ecotourism in the BR;

e It is necessary to develop infrastructure in
the settlements around the reserve;
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e To arouse patriotic feelings among the lo-
cal population and encourage them to care for na-
ture;

e It is necessary to improve the condition of
existing accommodation in Zhabagly village.

In addition, we consider it significant to take
into account the strengths, opportunities, weakness-
es and threats in the development of tourism in the
Aksu-Zhabgyly tourist area in Figure 3.
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GEOGRAPHICAL PREREQUISITES FOR THE DEVELOPMENT OF
TOURISM IN KAZAKHSTAN

Nl

Tourism is an actively developing branch of the economy. Despite the fact that Kazakhstan’s tourist
destinations are not yet widely represented on the world tourism market, having unique natural resources
and objects of cultural and historical heritage, the country has a huge potential for a worthy place in
world tourism. All the necessary cultural, historical, geographical and climatic conditions are sufficient
for the development of tourism in the country.

There are three cultural heritage sites and two natural heritage sites listed as UNESCO World Heritage
Sites in Kazakhstan. However, the attractiveness of the tourism industry is characterized not only by
beautiful natural landscapes and historical sites, but also by developed infrastructure and services, access
to transport and security.

The regions of interest to domestic and foreign tourists in the republic are national parks and specially
protected natural areas. The most popular destinations among Kazakhstanis are the cities of Almaty and
Astana, as well as the East Kazakhstan region, and the most popular among foreign tourists is the Almaty
cluster.

There are opportunities in the regions of Kazakhstan to increase the share of this industry in the
country’s economy through the development of tourism. To do this, it is necessary to solve the current
problems of the development of the industry.

Key words: tourism, recreation, ecological tourism, social tourism, ethnotourism.
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Ka3zakcraHAa TYpM3m AaMybiHbIH, FeorpadmsAbIK, aAFbILLIAPTTAPDI

Typr3mM-3KOHOMMKAHbIH, OEACEHAT AaMblI KeAe aTKaH caAacbl. KasakCTaHHbIH TYPUCTIK AeCTU-
HauMsSApPbl BAEMAIK TYPM3M HapbIFbIHAQ SAI KEHIHEH YCbIHbIAMarFaHbIMEH, Giperei Taburn pecypcrap
MEH MOAEHM-TAPUXM Mypa OObEKTiAepiHe me 6GOAa OTbIPbIN, EAIMI3 SAEMAIK TYPM3MAE AaMbIKTbl
OPbIH aAy YLLiH 30p aAeyeTke me. EAiMizae TYpusMAL AamMbITy YLLiH GapAbIK, KaXKETTi MOAEHW, TapUXM,
reorpausIAbIK >XHE KAMMATTbIK, KaF AalAap >KeTKIAIKTI.

KaszakcraHaa FOHECKO-HbIH 6YyKiABAEMAIK Mypa HblCaHAAPbIHbIH, Ti3iMIHE €HTi3IAreH yL MaAEeHM
Mypa HbICaHbl >X8He eKi TabuFu Mypa HbiCaHbl OpPHaAackaH. AereHmeH, TypPMCTIK MHAYCTPMSIHbIH
TapTbIMAbIAbIFbI 9AEMI TabUFM AaQHAWAMTTAPMEH >KOHE Tapuxu KepiKTi >KepAepMeH faHa emec,
COHbIMEH KaTap AaMblFaH MHPPAKYPbIAbIM MEH KbI3MET KOPCETYMEH, KOAIKKE KOA YKETIMAIAIKMNEH >KoHe
KAYiMncCi3AiKkneH cMnaTTaAaAbl.

Pecnybarkaaa iwiki >koHe CbIPTTaH KEAYLI TYPUCTEP KbI3bIFYLIbIAbIK, TYFbI3bil OTbIPFaH aiMakTap
YATTbIK MapKTEP MEH epeklie KopFaAaTbiH Taburn ayMmakTap 60AbIN oTbip. KasakcTaHAbIKTap apacbiHAA
€H TaHbIMaA 6arbITTap AAMaThl, ACTaHa KaraAapbl MeH LLIbiFbic KasakcraH o6AbICTapbl 60ACA, LETEAAIK
TypUCTep apacbiHAA €H TaHbIMAaA AAMATbl KAACTepi GOAbIMN OTbIp.

KaszakcTaHHbIH OHIPAEPIHAE TYPUBMAI AAMbITY apKblAbl €A SKOHOMUKACbIHAAFbI OYA CAAaHbIH YAECIH
apTTbipyFa MyMKiHAIKTED 6ap. OA yLliH CaAaHbIH AAMYbIHAAFbI ©3EKTi MOCEABAEPA LLIELY KAXKeT.

TyiiH ce3aep: TYpU3M, pekpeaumsi, SKOAOTUSAbIK TYPU3M, BAEYMETTIK TYPU3M, STHOTYPU3M.
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leorpadpnueckme npeAnocbLIAKM pa3BuTus Typusma B Kazaxcrave

Typu3m-akTMBHO pa3BMBAIOLLLASIC OTPACAb SKOHOMUKU. HecMOTpst Ha To, UTO TYpUCTUYECKUE AECTU-
Haumm KazaxcraHa ele He WMPOKO NPeACTaBAEHbl HA MYMPOBOM PbIHKE TYPU3Ma, 06AAAAs YHUKAAbHbBIMM
NPUPOAHBIMIW pPECYPCaMM M OObEKTaMM KYAbTYPHO-UCTOPUYECKOrO HACAEAMS, CTpaHa 06AAAAET OrpOM-
HbIM MOTEHLMAAOM AASI AOCTOMHOIO MecTa B MMPOBOM Typu3me. AAs pasBUTHSI Typu3ma B CTpaHe AO-
CTaTOYHO BCEX HEOBXOAMMbIX KYAbTYPHbIX, ICTOPUUECKMX, reorpatmyeckmux M KAUMaTUYeCKMX YCAOBMA.

B KaszaxcraHe pacnoAoxeHbl Tpy 06beKTa KYAbTYPHOIO HAaCA€AMSI U ABA OObeKTa MpUPOAHOro
HACAEAMS!, BHECEHHbIE B CMIMCOK 06bEKTOB BcemmpHoro Hacaeams KOHECKO. OaHako npuBAeKaTeAb-
HOCTb TYPUCTNYECKON MHAYCTPUM XapaKTeprU3yeTCsl He TOAbKO KPAaCHMBbIMM MPUPOAHBIMU AaHAWATa-
MW 1 UICTOPUYECKMMU AOCTONMPUMEYATEABHOCTSIMU, HO M PA3BUTOM MH(PPACTPYKTYPOI M OOCAY>KMBaHM-
€M, AOCTYMOM K TPAHCMOPTY 1 6e30MacHOCTbIO.

PervioHamu, NpeACTaBASIOLUMMUN MHTEPEC AASI BHYTPEHHUX M BHELLHMX TYPUCTOB B PECIYOAMKE, SIBASI-
IOTCS HAUMOHAAbHbIE MapKM U 0CoB0 OXpaHsiemble NPUPoAHble Tepputopun. CambIMK MOMYASIPHbIMM Ha-
NMpaBAEHMSIMM CPEAM Ka3axXCTaHLIEB SIBASIIOTCS ropoaa AAMaThl M ACTaHa, a Takxke BocTouHo-KasaxcraH-
cKkast 06AaCTb, @ CaMbIM MOMYASIPHbIM CPEAM MHOCTPAHHbIX TYPUCTOB SBASIETCS AAMATUHCKMIA KAQCTep.

B pervonax KasaxctaHa ecTb BO3MOXKHOCTWM YBEAMUMTb AOAIO 3TOM OTPACAM B S3KOHOMMKE CTpaHbl
3a CYET PasBUTUS Typu3Ma. AAS 3TOr0 HEOOXOAMMO PELLMTb aKTyaAbHble MPOBAEMbI PA3BUTHS OTPACAM.

KatoueBble cAoBa: Typr3M, pekpeaLims, 3KOAOrMYUYECKUIA TYPU3M, COLMAABHDBIN TYPU3M, STHOTYPU3M.

Introduction

Nowadays, the tourism industry is one of the
most rapidly expanding industries in the global
economy. As one of the most important sectors of
the economy, tourism helps to the growth of other
sectors through the increase of tax revenues, foreign
currency flows, and employment.

Kazakhstan’s effective geopolitical location, hi-
storical significance, and recreational potential have
the potential for the development of tourism pro-
ducts and all the prerequisites for tourism to assume
its place on the global map.

Nonetheless, the tourism industry in Kazakhstan
is now developing at a moderate rate, therefore its
socioeconomic impact is insufficient. For the growth
of the tourism sector in the Republic of Kazakhstan,
in order to enhance the tourist flow, it is important
to establish the circumstances for the full realization
of the industry’s potential through state-led strategic
planning.

Tourism is the largest and fastest-growing sector
of the global economy, with a growth rate that is two
times that of other businesses. The tourism business
can be likened to the oil production industry in terms
of total investment volume.

The COVID-19 global pandemic had a negative
impact on the development of the tourism industry
in the countries of the world. Between January and
December 2020, the number of foreign tourists in
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the world decreased by about one billion people.
Developing countries suffered the most losses due
to the pandemic: in 2020, they sharply decreased
the number of tourists to 60-80 percent. The most
affected areas were Northeast and Southeast Asia,
oceanic islands, North Africa and South Asia.

Owing to COVID-19, the movement of
international tourists was restricted and the inbound
tourism flow to Kazakhstan was reversed. The
pandemic made it possible to redirect the outbound
tourist flow to domestic tourism, conduct an analysis
of the industry’s activities, identify gaps in the
effectiveness of tourist activities, and direct the funds
of state regulatory authorities and private investors
to solve acute problems within the industry.

In Kazakhstan, the number of tourists visiting
the country in 2020 decreased by 3.6 times or to 1.8
million people compared to 2019.At the same time,
only 2.4 million people left the country-a decrease
of 3.4 times compared to 2019. The indicator of
domestic tourism decreased by 60.3%, to 3.1 million
people.

Materials and Methods

Throughout the course of the study, statistical
data was gathered and a qualitative analysis of
the resulting data on the growth of tourism was
conducted. The study’s information sources included
literary works, the findings of scientific research on
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the subject, state programs, and regulatory papers.
When summarizing factual material, recommending
or discovering new ideas, a review of the literature
becomes quite beneficial.

During the years of sovereignty, Kazakhstan
adopted several documents on the development of
the tourism industry in the economy and carried
out measures to develop the tourism market. In the
consideration of tourism as an industry or economic
sector, various opinions have formed among
scientists in recent years. In connection with the
need to consider the problem related to the use of
natural resource potential in the region, geography
began to be studied before science. They influenced
the formation of the concepts of «natural recreational
resource» and «recreational zone» in territorial and
spatial terms.

We can note the works of scientists S. R. Er-
davletov, B. 1. Aktymbaeva, V. 1. Kruzalina,
O.B Mazbaev., B.K. Asubaev, E.A. Tokpanov.,
A. S. Aktymbaeva, Zh.N. Aliyeva, E. S. Bogomolo-
va, Z. E. Namazbaeva, G. B. Uakhitova, Zh. Asipo-
va, A. S. Kiseleva and others who were engaged in
the development of tourism in Kazakhstan.

In the works of these scientists, the state of de-
velopment of the tourism industry since the years
of sovereignty,the main problems and ways to solve
them are considered (Mazbaev, 2013; Aktymbaeva,
2020).

The issues relating to the growth of social
tourism and the protection of the interests of those
who use travel agencies have not been resolved in
Kazakhstan. This indicates that the state has not
yet developed a systematic approach to solving the
problems of this industry, as the prospects for the
development of social tourism are highly dependent
on state policy, state regulation and support of the
tourism sector, as well as the level of economic
development of the country and the world (Kiseleva,
2022).

All regions of Kazakhstan have the opportuni-
ty to develop ecological tourism and rural tourism.
Rural tourism is designed to encourage unconven-
tional development and entrepreneurial opportuni-
ties, as tourism creates jobs, supports retail growth,
and gives vitality to a traditionally poorly developed
economy. Therefore, rural tourism has become part
of the strategies and program documents for the de-
velopment of rural areas at the national and interna-
tional levels (Khartishvilli et.al, 2019).

Rural areas with a powerful sufficient natural,
demographic, economic and historical-cultural po-
tential, if used more fully, rationally and efficiently,

can ensure sustainable multidisciplinary develop-
ment, full employment, a high level and quality of
life of the rural population (Aliyeva, 2021).

The Republic of Kazakhstan attaches great im-
portance to the development of tourism as a cluster.
In order to increase the competitiveness of the terri-
tory in the tourism market, five tourist clusters have
been identified, which provide for the formation of
ecological and cultural-ethnic zones: Astana, Alma-
ty, East Kazakhstan, South Kazakhstan and West
Kazakhstan. Particular attention is paid to: impro-
ving the efficiency of enterprises and organizations
included in the cluster; stimulating innovation and
developing new tourist destinations (Makenova,
2020).

Results and Discussion

10% of the world gross output is contributed by
tourism, each visitor spends an average of $2.20 per
hour, and 30 tourists create one job. Utilizing ap-
proximately 7% of the world’s capital, tourism ran-
ked third after the export of oil and oil products and
automobiles (The state program for the development
of the tourist industry of the Republic of Kazakhstan
for 2019-2025).

By 2026, the global business tourism market
will reach 1.658 trillion. US dollars. It is estimated
at US dollars, and the annual growth is expected to
be an average of 3.7%.

Tourist destinations of Kazakhstan are not yet
widely represented on the world tourism market,
but, having unique natural resources and objects of
cultural and historical heritage, the country has the
potential to take a worthy place in World Tourism.

The average indicator of the tourist potential of
Kazakhstan is 35.8% higher. This means that more
than half of the country’s landscape-geographical
and climatic resources can be used to develop vari-
ous tourist destinations. For comparison, the tourist
potential of Turkey is more than 38.4%, Greece-35,
Italy-49, France, Germany and Spain — 50% (of
course, the potential of individual districts and dis-
tricts can be quite high) (Daubaev K. Zh., Iskakova
M. K., Tulegenova Zh. U., Pyagai A. A., 2019).

Analysis of the development of types of tourism
shows the growth of so-called ecological tourism
around the world. Ecological tourism is best suited
to the concept of sustainable development, as it is or-
ganized in such a way that the tourist is in harmony
with the tourist landscape. However, according to
Tizdell, for the development of tourism (including
environmental) and related industries, it is necessary
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to form special tourist clusters with the inevitable
costs of certain economic resources (Vechkinzova
E. A., Daribekova A. S.).

In the global index of travel and tourism devel-
opment of the World Economic Forum in 2021, Ka-
zakhstan ranked 66th out of 117 countries.

The top 5 countries leading this ranking include
countries such as Japan, USA, Spain, France, Ger-
many. Higher than Kazakhstan are countries such
as Georgia (44th place), Armenia (61st place) and
Azerbaijan (63rd place), lower in the ranking, Mon-
tenegro (67th place), Morocco (71st place), Mon-
golia (84th place), Kyrgyzstan (90th place). At the
same time, Uzbekistan and Belarus traditionally do
not participate in the rating.

The high potential of the country is noted in the
overall ranking of individual domestic indices. For
example, in terms of price competitiveness, Ka-
zakhstan ranks 1st (World Economic Forum, 2019).

The price competitiveness of a country indicates
how expensive vacations or investments are there.
The low costs connected with traveling throughout
the country improve its appeal to many tourists and
make the tourism industry more appealing to inves-
tors. Aspects of price competitiveness include taxes
on air tickets and airport fees, which can significant-
ly increase the price of air tickets (5 seats); relative
hotel costs and short-term housing rentals (12 seats);
cost of living, represented by purchasing power par-
ity (20 seats); and fuel costs (4 seats), which directly
affect the cost of the trip.

The high potential for the development of tour-
ism in Kazakhstan is also indicated in the following
rating indicators:

* according to the internal labor market index in
the field of tourism, the country ranks 59th;

* according to the indicator of cultural resources
— 63rd place;

* By the number of UNESCO World Cultural
Heritage sites-42nd place.

* seasonality of international visits (26th place)

* by the length of stay of foreign tourists (52
seats)

* interest in cultural attractions (37th place)

In addition, there is a positive trend in the direc-
tion of “priority tourism” (+15, 68th place) (rating
of the country’s brand strategy, etc.), “international
openness” (+4, 103rd place) (visa requirements, de-
gree of financial transparency, etc.), Kazakhstan is
higher than Malaysia, Poland, Qatar, Azerbaijan,
Kyrgyzstan, «Natural Resources» (+2, 33rd place)
(increased digital demand for recreation in nature;
total area of protected areas, etc.), «tourism services
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infrastructure» (+2, 76 seats) (the number of rooms
in the accommodation, the number of ATMs, etc.
B.) Kazakhstan is ahead of such countries as Azer-
baijan, Indonesia and Egypt.

Also in the potential of tourism development
of the Republic, the «business environmenty (-23,
90th Place) (property rights, the effectiveness of the
legal system in resolving disputes and challenging
actions carried out by the state, the availability of
small and medium-sized businesses to finance, etc.
there is a decrease in its position in the ranking on
such indicators as «health and hygiene» (-4, 33rd
place) (the number of doctors, the availability of
Health Services, the number of infectious diseases
per 100 thousand people, the level of drinking water
supply per 1000 people, etc.) and «security» (-12,
77th Place) (business costs in the event of crime and
violence, the reliability of the police service, the
safety of night walks, the number of murders per
100 thousand people of the population, organized
violence,etc.) (travel-and-tourism, 2021).

The tourism industry in Kazakhstan is still not a
highly profitable industry and is not an attractive di-
rection for investment. The share of tourist services
in the GDP of the Republic is only 1.8%. Despite
this, positive changes are taking place in the tour-
ism sector. In 2019, the volume of services provided
by various travel companies increased by 17%, the
flow of visitors increased by 14%, and foreign citi-
zens’ travel expenses to Kazakhstan increased by
5.6% (Kenzhebekov Nurzhan, Yerlan Zhailauov,
Emil Velinov, Yelena Petrenko, and Igor Denisov,
2021).

The Gross Value Added created in direct tour-
ism in Kazakhstan in 2009 amounted to mapn 229.6
billion. from tenge in 2019, it increased 3.5 times
to 821.5 billion tenge, and in 2020 it decreased by
2 times, that is, to 410.5 billion tenge. The share
of Gross Value Added created in direct tourism in
the gross domestic product increased from 0.9% in
2009 to 1.3%, and in 2020 its acceleration decreased
to 0.6%.

It is assumed that the rapid development of
tourism in China, India and Russia, which are cur-
rently neighboring the Republic, will also contribute
to the development of tourism in Kazakhstan.

According to UNWTO forecasts, in the next
two decades, the ecotourism industry will develop
at a high pace, and the volume of spending on eco-
tourism will develop at a higher pace compared to
the tourism industry as a whole (Achilov N. 2017).

Ecological tourism accounts for 25% of World
Tourism. This area of tourism is the most dynami-
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cally developing sector of the tourism industry. Ac-
cording to the World Tourism Organization, over
the past ten years, the number of ecotourists has
been increasing by 20% annually.

Kazakhstan has a tremendous potential for the
growth of ecotourism due to its abundance of natu-
ral assets. Spectacular natural vistas, unique ecolog-
ical routes, and ethno-cultural tourism will not leave
even the most discerning traveler unmoved.

When visiting natural regions, the conservation
of biodiversity and ecosystems is the defining char-
acteristic of ecotourism. Ecotourism also enables
the creation of economic conditions in which the
conservation of natural resources will benefit local
populations.

Currently, 8 billion US dollars are allocated
annually to specially protected natural areas in the
world. a person goes, 80% of them belong to Eu-
rope and North America. As a result, 600 billion in
the form of direct expenses. US dollars and an addi-
tional 250 billion in the form of consumer spending.
the profit will come in the amount of US dollars. At
the same time, according to the estimates of the In-

ternational Society of ecotourism, the market grows
by 25% annually and reaches mupm 470 billion. It
generates income in the amount of US dollars.

Tourism growth is expected through the emer-
gence of new territories that can be visited due to
the fact that the recreational opportunities of tra-
ditional areas in the global tourism market reach
their limits.

According to the tourist and recreational poten-
tial of Kazakhstan, there is a high potential for the
development of Tourism. Tourist resources form the
tourist infrastructure. There are two main elements
in the composition of the tourist infrastructure. The
first element is enterprises that provide accommoda-
tion and catering services, restaurant services (state
program development of the tourist industry of the
Republic of Kazakhstan, 2019 ).

The number of enterprises of the tourist infra-
structure of Kazakhstan is steadily growing every
year. The number of enterprises providing tour-
ist services in the Republic in 2009 was 44,578, in
2019 this figure was 109,265, in 2021 their number
reached 132,254.

Number of visitors by inbound tourism and outbound tourism

12000
11302476

1330169

Figure 1 — Number of tourists arriving and leaving in the Republic of Kazakhstan from
2010 to 2021, thousand people (https://stat.gov.kz/)

As shown in Figure 1, in the period from 2010
to 2021, the number of tourists from the territory of
the country increased 16.6 times from 210 thousand
people to 3,500 people, and the number of tourists
from 39.8 thousand people to 1,330 people increased
33.4 times. The number of visitors to Kazakhstan is
growing every year, and there is a positive trend in
this indicator. The country as a tourism destination
has long been known to everyone, but the world is

now learning about the variety and possibilities of
tourism in the Republic, including eco and ethno-
tourism. Therefore, it is expected that in the future
the flow of tourists from abroad will increase every
year.

The region where ecotourism is developed in-
cludes Almaty and Zhetysu regions. In this region
there is a tour «golden necklace of Almaty regiony.
The tour includes national parks in the region, Kol-
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sai, Kayyndy lakes and Charyn gorge, Ile Alatau
National Park. The shchuchinsk-Borovoe resort
area also has great potential. The East Kazakhstan
region also has a great potential in the development
of eco-tourism and ethnotourism. But since accom-
modation facilities are not created in all places, de-
velopment has just begun in this region. With such
initiatives, business, society and the state can de-

X O _
West Kazakhstan reg

Symbols

State borders

Tourists served
(by regions in 2021, per 1000 people)
0-100
101-200
201-300
301-400
B 401-500
B s01-600
Il so01-700

velop any type of Tourism (Akhmedenov K. M.,
2020).

Mangystau region has another great potential for
the development of ecotourism. In it, priority is given
to adventure tourism. Now the world is experiencing a
double trend of eco — and adventure tourism. Because
travel does not harm nature so much, so eco — and ad-
venture tourism will also develop in our country.

Scale: 1:18 000 000

Lakes

Places of placement
volume of services rendered
(by region, million tenge)

- 2005 year
[ 2010 year
[ 2015 year
- 2021 year

Figure 2 — Service of tourists in the regions (within the old administrative divisions until 2022)
of the Republic of Kazakhstan (Bureau of national statistics of the Republic of Kazakhstan).

As can be seen in Figure 2, the number of tour-
ists served per thousand people in the regions of Ka-
zakhstan in 2021 was high in Kostanay, North Ka-
zakhstan, Pavlodar, Almaty and Mangistau regions.
In terms of places of accommodation and the vol-
ume of services provided, there has been an increase
in all regions since 2015, while in Turkestan, Al-
maty, East Kazakhstan and Karaganda regions this
indicator is higher than in other regions. As a whole,
the volume of services provided by accommodation
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facilities in the Republic increased 30 times from
2005 to 2021 (Bureau of national statistics of the
Republic of Kazakhstan).

Kazakhstan is a «newly developed tourist des-
tination». Tourism infrastructure in Kazakhstan is
limited, tourism products and services are insuffi-
cient. In such conditions, the need for state interven-
tion in terms of ensuring the basic infrastructure of
tourism, creating favorable conditions for attracting
investment in the development of products, forming
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a good perception of the country as a tourist desti-
nation is obvious (Kisselyova A.S., Sh.G.Kairova,
Zhaksalykov K.N.,2022).

The experience of foreign countries shows the
effectiveness of priority measures aimed at ensuring
transparency (simplification of the visa regime), ac-
cessibility (provision of air and ground transport),
infrastructure and places of deployment according
to international standards of facilities at this stage of
development.

Diagnostics of the state of tourist facilities shows
that in the Republic of Kazakhstan there are current-
ly more than 100 well-known tourist facilities called
«tourist magnets» and «tourist growth pointsy.

The uniqueness of the object as a tourist mag-
net and the potential growth of the tourist flow were
used as selection criteria. The historical and cultural
significance of the objects was also taken into ac-
count. For example-monuments included in the list
of objects of UNESCO or the Great Silk Road, as
well as sacred objects of the Ruhani zhangyru pro-
gram (Grebenyuk D. D., Salavatova D. M., 2018).

The state program for the development of the
tourism industry of Kazakhstan for 2019-2025 iden-
tified the following priority areas (Makenova, G.,
Tuleubayeva, M., Issayeva, A., Daurenbekova, A.,
2020).

* Mountain cluster of Almaty region-with a po-
tential of 2.5 million tourists per year;

* Lake Alakol-with a potential of 2 million tour-
ists per year;

* Shchuchinsk-Borovoe resort area-with a po-
tential of 2 million tourists per year;

* Development of historical and cultural tourism
of Turkestan-with a potential of 1.5 million tourists
per year;

* Development of MICE tourism in Astana-with
a potential of 1 million tourists per year;

* Mangystau beach tourism development-poten-
tial of 750 thousand tourists per year;

* Bayanaul resort area-with a potential of 450
thousand tourists per year;

* Imantau-Shalkar resort area-with a potential of
400 thousand tourists per year;

* Lake Balkhash-with a potential of 400 thou-
sand tourists per year;

* Development of the Baikonur tourist zone as
an entertainment tourist hub-the potential is from
250 to 500 thousand tourists per year.

These destinations were identified as the main
directions of Tourism Development, each of
which has its own specifics, its own product and
potential.

The effectiveness of the development of the se-
lected 10 directions is the main condition for the
formation of a modern tourism complex in the Re-
public and increasing the contribution of tourism to
the economy of Kazakhstan.

Conclusion

Today, global trends in the field of tourism are
concentrated in the following areas:

— deepening and expanding digitalization and
automation in the field of providing tourist services
and hotel business;

— tightening of environmental requirements for
doing business in the field of tourism;

— change consumer preferences and promote eco
-, agro-and ethnotourism in the country.

In this regard, Kazakhstani experts in the tour-
ism industry have formed a number of ideas related
to the introduction of digital innovations and chang-
es in demand and consumer preferences for services
in the tourism industry.

For the effective development of the tourism in-
dustry, the appropriate structuring and positioning
of tourism products is one of the main success fac-
tors, which does not necessarily correspond to the
administrative-territorial division of the country in
the way of planning and developing tourism. The re-
gions of Kazakhstan can unite and provide a unique
tourism product to foreign markets through the cre-
ation of a tourist calaster.

It is necessary to increase the level of develop-
ment of tourist resources in order to ensure a stable
flow of tourists and orient some of the international
tourist flows to Kazakhstan. As the main genera-
tor of demand for visiting the country, the state and
business should make every effort to develop tourist
resources.

Currently, the main problems that hinder the de-
velopment of tourism in the Republic are affected
by the low level of tourist infrastructure and tourist
services.The low level of development of tourist in-
frastructure creates serious difficulties in attracting
the flow of tourists.

The second important point is the low quality of
tourist services.

Even with a well-developed tourist infrastruc-
ture that meets all international requirements, the
low quality of services leads to a negative assess-
ment of the activities of the tourism industry as a
whole.

Issues of improving the quality of services
provided in the industry should be solved in a
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comprehensive manner, from marketing promo-  dustry experts note that, first of all, the quality of
tion of tourist destinations to the provision of  services depends on the professional training of
individual services at the request of tourists. In-  industry employees.
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