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il

TEHTEK ©3EHI AHTAPbIHAATDI _
CbIPTbIMA YPAICTEPIHIH, TY3IAYI MEH XXATAAUAAPDI

KaAbIH, bICbIPbIHABI MOPEHAAbI LLIBTIHAIAEPAIH OeTiHAEri AecCTi, GEHTOHUTTI MOHTMOPHUAAOHUT
Ca3Abl XKbIHBICTAPAbIH CY CiHFeHAE TapTblAbIC KYLITEPIHIH 8cepiHeH >KbIAXKYbIHAH TY3iAeTiH
eAAIMEKEHAEPTE, XKOA KYPbIABICbIHA Kayir TOHAIPETIH ypAicTepAiH 6ipi cbiprbiMarap. OAapAbIH 6acbiMm
6eniri AaTan, Tapbarartai, Xericy, Iae, KyHreit AaaTaybiAapblHbIH Tay apaAblK, OMbICTapbl MEH ipi ©3eH
aHFapAapbiHAQ KeH TapaAfaH. Makaaaaa XKeTicy AAaTaybiHbIH COATYCTIK-LIbIFbIC GOAiriHAeri TeHTek
©3€eHi aHfapblHblH 6GeTkenAepiHAEri AeccTi, GEHTOHMTTI Ca3Abl >KbIHbICTAP TapaAfaH aymakTapAa
rpaBUTALMSIAbIK, KYLUTEPIHIH 9cepiHeH mnariaa O60AaTbiH CbIPFbIMa YPAICIHIH TY3iAy >XaFAariAapbl MeH
OAApPAbIH, aAaM OMIpiHE, COHbIMEH KaTap, 9AEeYyMETTiK-DKOHOMMKAAbIK MaHbI3bl 6ap HblCaHAApFa
TUri3eTiH Kayin-kaTepi >KeHe oAapMeH Kypec LapaAapbl KApacTbIPbIAFaH.

TakbIpbINTbiH Ma3MyHbIH allly, COHbIMEH KATap, CbIpFbiMa YPAICIHIH >XypyiHe ocep eTeTiH
GEHTOHUTTI-MOHTMOPUAAOHMTTI Ca3Abl LUGTIHAIAEPAIH KO3FaAy cebenTepiH aHbikTay ywiH 2022-
2023 xbiabl LLleT TeHTek, OpTa TeHTek, TemeHri TeHTek ©3eHAepi aHFapbIHA YL PeT 3KCNeANUMSABIK,
3epTTey YMbIMAACTBIPBIAADI.

TyhiH ce3aep: CbIpFbiMa, CbIpFbiMA KaObIPFachl, CbipFbiMa AEHECi, Aecc, MopeHa, GEHTOHMT,
MOHTMOPUAAOHUT, KOLLKIH Xa3bIKTbIfbl, CbipFaHay 6eTi.

K.M. Baimyrzayev, B.S. Kerimbay, N.N. Kerimbay”

Zhetysu University named after I. Zhansugurov, Kazakhstan, Taldykorgan
*e-mail: n.kerimbay@mail.ru

Conditions of formation and development
of landslide processes in the Tentek river valley

One of the trends that threaten human settlements, and roads, arising from the shift of loess, bentonite
montmorillonite clay rocks on the surface of thick moraine deposits under the action of gravitational
forces during the water, the absorption is widespread landslides in the intermountain depressions of
Altay, Tarbagatay, Zhetysu, Zaili, and Kungey Alatau and large river valleys. In the article, the conditions
of the formation of the thermal process arising under the action of gravitational forces in the areas of
distribution of loess, bentonite clay rocks on the slopes of the Tentek river valley in the north-eastern
part of Zhetysu Alatau and their threats to human life, as well as socio-economic important objects and
measures to combat them are considered.

To explore the content of the topic, as well as to identify the causes of the movement of bentonite-
montmorillonite muddy sediments affecting the course of the thermal process, a three-fold expedition
survey was organized in the valley of the Shet Tentek, Middle Tentek, and Lower Tentek rivers in 2022-
2023.

Key words: landslide, landslide wall, landslide body, loess, moraine, bentonite, montmorillonite,
landslide plane, sliding surface.

K.M. baimbip3saes, b.C. Kepumbarn, H.H. Keprmbain*
XKeTtbicyckuin yHuBepcuteT um. M. XKaHcyrypoBa, KasaxcraH, r. TaaAblkopraH
*e-mail: n.kerimbay@mail.ru
YcaoBus popmupoBaHMS M Pa3BUTHUS OMOA3HEBbIX MPOLLECCOB
B AOAMHe peku TeHTek

OAHOM M3 TEHAEHLUMI, YrpoXKaloWMX HACEAEHHbIM MyHKTaM, aBTOMOOMAbHBIM AOPOram,
BO3HMKAIOWMM M3-32 CABMIa AECCCOBbIX, GEHTOHMUTOBbIX MOHTMOPUAAOHUTOBBLIX TAMHUCTBIX MOPOA
Ha MOBEPXHOCTM MOPEHHOBbLIX OTAOXKEHWI MOA AENCTBMEM IPaBUTALMOHHBIX CUA MPU MOrAOLLEHUN
BOAbI, SIBASIIOTCS LUMPOKO PacnpoCTpaHeHHble OMOA3HU. OHU BCTPEYAEeTCs B MEXXTOPHBIX BMAAMHAX rop
AnaTait, Tap6araran, Xetbicyckoro, 3aManinckoro v KyHren Aaatay u KpyrHbIX peuHbIX AOAMHAX. B
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K.M. Baiimbip3aeB xoHe T.0.

pPacCcMOTpeHbl YCAOBKS (DOPMUPOBAHMS OMOA3HEBbIX MPOLLECCOB, BO3HMKAIOLLMX MOA AEANCTBUEM FPaBU-
TAUMOHHbIX CUA Ha CKAOHaX peyHbIX AOAMH CEBEPO-BOCTOYHOM YacTh 2KeTbICyckoro Aaatay, MoKpbITbIX
AECCOBMAHBIMM CYTAMHKaMM M BEHTOHUTO-TAMHMUCTbIMIW MOPOAAMM, BKAKOYAs AOAMHY p.TeHTeK, yrpo-
3bl, KOTOPbIE HECYT 3TN OMOA3HU AAS XKMBHEAESITEABHOCTM YEAOBEKa M Mepbl GOPbObLI C HAMM.

AAS BbISIBAEHUS M M3YUEHWUS MPUUMH CABMXKEHNS OEHTOHMTOBO-MOHTMOPUAAOHMTOBBIX MAMCTbIX
OTAOXEHMI, BAUSIOLLMX Ha aKTMBM3ALMIO OMOA3HEBOrO npouecca, B 2022-2023 rr. 6bIAM opraHmM3oBa-
Hbl 3KCMEAMLMOHHbIE UCCAEAOBAHUS B AOAMHY peK LLleT TeHTek, cpeaHuii TeHTek, HvxxHWI TeHTek.

KAtoueBble CAOBa: OMOA3EHDb, CTEHA OMOA3HSI, TEAO OMOA3HSI, AECC, MOPeHa, OEHTOHMT, MOHTMOPMA-
AOHWT, OMOA3HEBAs MAOCKOCTb, CKOAb3$LLIAs MOBEPXHOCTb.

Kipicme

XKericy AnatayblHBIH CONTYCTIK-LIBIFBIC 06-
mirigaeri TeHTek o3¢Hi anaOBIHBIH OpTa aFBICHIH-
narbl CankbiHOE Tay apajiblK OWBICHIHIAFBI JITi-
MEKCHICPIIH TYPFBIHAAphIHA Kayill TOHMIPETIiH,
aBTOMOOWIIb JKOJIJIAPBIHA, KOFAPhl BOJIBTTHI AJCKTP
JKEJIepHE, €Tic alKanTapblHa 3aJIajibIH THTi3ETiH
9K30TEH/IIK TeOMOPQOIOTHSUIBIK YpAicTepaid Oipi
— o1 ceipreiManap. OmapaplH TY3UTyl MOpPEHAIBI
BICBIPBIHJIBUIAP/IBIH OCTIH/IETT OCHTOHUTTI-MOHTMO-
PUJUTOHUTTI, JIECC TOPI3i ca3abl MIOTiHII JKBIHBIC-
TapJIbIH TPaBUTALUSIIBIK KYIITEPIiH dCEPiHEeH Oasy
KO3FaITybIMeH OalIaHbICTHI.

ChIpFpIManap ©3¢H aHFapllapbIHbIH OeTKewe-
piHzeri, Tedeni OemecTi Tay anmbl jKa3bIKTapIarsl
MaJITa TacThl, KYMJIbl MOPEHAJIbI BICBIPBIH/IBI JKbI-
HBICTapIBIH OCTIHE MOKKEH JIECC TOPI3Ii Ca3pl II1e-
TIHAUIEP/IIH epireH Kap, )KaHOBIP CYbIHA KaHBIKKAH-
Jla TPABUTANMSIIBIK KYIITEPIiH 9CEPIHCH KO3FaITyhl
Hotmxkecinge tysineai (Kycaiisinos C.A.,2012:367)

I'eomorusTBIK-reoMOpPOTOTHSIBIK ofcOneTTe-
piHjie, TeOMOPQOIOT FAIBIMAAPABIH SHOCKTEPIHIC
KacalFaH 3epTTeysiep MeH TYKBIpbIMIaManapsl
OOWBIHIIIA AyMAaKTBIH TEOJIOTUSIIBIK KYPBUIBICHI,
Tay KBIHBICTAPBIHBIH JINTOJIOTHSUIIBIK KYpaMbl MEH
xKep Oesepi, Ka3ipri TEeKTOHHKAIBIK KO3FaJIbICTap,
KAYBIH-IIIAIIBIHHBIH, €CTIe CYJAaphIHBIH Tapaiy
EpEeKILEeTIKTepl, alaMAapAblH [IapyamlbUIbIK Jpe-
KETi CHSKTHI OipKaTap TaOWFH JKOHE aHTPOIIOTCHTIK
daxTopnap acep ereni (AxmamberoBa K.M., Be-
cenosa JLK., 2014:175), Becenosa JIL.K., Kanpiko-
Ba P.V.,2007:340)

JKericy AnmaraybiHmarsl skep OemepiH Ty3ymeri
CBIPFBIMA YPJICIHIH TEOPHSUIBIK JKOHE TIKIpHOETiK
macenenepi C.A. KycaiieinoBThIH (KycaiisinoB C.A.,
2012:367), M.JK. JKanmaesthiH, K.M. AxnamOGe-
toBanbiH, JI.K.BecenoanbH, P.Y. KanbsikoBaHBIH,
A.P. Meneyain (Meney A.P., 2011:284), JLK. du-
nenko-Kucmumunansr (Aunenko-Kucmummaa J1LK.,
2001:183) xambIkThIKTaH 30Hm11ay, ['AXK TexHOoIMO0-
TUSUTapAbl Tlaiimanady HeTi3iHAe CBIPFhIMa YpHAiciHe
MOHHUTOPHHT KYpri3y, KapTara TYyCipy Macelenepi

OTaHJIBIK, et enik Faneivaap C. Moperro, ®. Borr-
na"oHelH (Moretto S., Bozzano F., 2021: 3735.
33), A. Mounaunuain, ®.I'ymnnerrn (Mondini A.,
Guzzetti F., 2021:), ®.Cunbsiz, C.bpsHunnn H.Ka-
canpu (Cigna F., Bianchini S., Casagli N., 2013: 267—
283), I'. Oppepa, P.Mareoc (Bianchini S., Herrera G.,
Mateos R., 2013: 6198-6222) T.0. FamsIMIapabIH
3epTTeyJIepiH/IC KOPIHIC TAllKaH.

XKericy AnarayplHaa XallbIK THIFBI3 KOHBICTaH-
ran CankpiHOEN Tay apaibIK OWBICHIHIAFRI TOOEI
OeneceTi xa3bIKTap MeH TeHTek ©3¢HI aHFaphIH/A-
FBI CBIPFBIMA YPJicCi KayIiHIH apTybIMEH CHIIaTTa-
nanbl. 3epTTeNeTiH ayMaKTa KYPETiH ChIpFhIMajaH
Kopray JKyieci nambiMaraH. OcbiFaH opai, OHBIH
JKAFBIMCBI3  CallJIap/blH  aliBIH-alTy MaKCaThIHIA
OoIDKayABIH THIMJII O/IiCTepiH 93ipiey Typaibl Mo-
ceJe TYbIHIaN bl

3epTTey MaTepHaJaapbl MeH dicTepi

2021-2023 sxputmap apansirsiaaa XKericy Ana-
TaybIHBIH COJITYCTIK mbIFbIchIHAaFb [1ler Tenrtek,
Opra Tenrek, Temenri TeHtek e3eHIepiHiH opTa
aFbICBIHA YII SKCIEAUIMSIIBIK 3epTTeyyep YHbIM-
JACTBIPBUIBIN, CBHIPFBIMA YPIICi KEH TaparaH ©3¢H
aHFapJIapbIHIaFbl alllbIK eOJIOTHSUIBIK KUMasap/ia-
FBl Tay >KbIHBICTAPBIHBIH JIMTOJOTHSJIBIK KYpaMbl
3epIeICHII.

Tannay >xymbictapsl [ eorpadust sxoHe cy Kayin-
CI3[IINl MHCTUTYTBIHBIH TaOWFH Kayill-KaTepjep
3epTXaHacChIHAA KYPIi3iiiN, Tay apajblK OHbICTap-
JIaFbl ©3€H aHFapJIapbIHBIH OCTKEHJIepiHCTI CBIP-
FBIMa YPJICIHIH KYpyiHE ocep eTeTiH (akTopiap
AHBIKTAIJIBI.

Jananslk 3epTTey HOTHKEICPIH KaMepabIK OH-
ney OapbIChIHIA, OaKbLIay, CANBICTBRIPMATIBI TaJIAY,
YKUHAKTAY JKoHE Oaraay oJlicTepi KOJIJaHbUIJIbL.

3epTTey HITHKeIePi :KIHEe TAIKbLIAY
ChIpFbIMa YPIICiHIH TY311y 3aHIBIIBIKTAPbIHBIH

MaHBI3JIbl ©3TEPICTEPIHE OJIAP/IBIH BIPFAKTHLIBIFBI
MeH OeJCEeHIri, MayChIMIBUIBIFBI, OY3bUIATHIH



TeHTek ©3¢HI aHFAPBIHAAFHI CBIPFBIMA YPAICTEPIiHIH TY31Tyl MEH >KaFaainapbl

MaTepHaJIbIH KyaThl MEH KOJIEMiHiH, ayKbIMBIHBIH
apTybl J)KOHE KeHETTEeH Oouybl xartaabl. Ochl e3re-
pictepniH OapJybIFbl CHIPFBIMa YPAICiH OOJDKayIbl
KHUBIHJATAIbl JKOHE JKOWKBIH araTTaThl XKaFjaannap-
Ibl TybIHAATAAbl. ANTap OUBIMBI3ABI 2022 KbUIBI
MaMbIpJarsl Tekeli KalachlHIarbl CHIPFbIMa calijia-
PBIHAH TYPFBIH YHAIH OY3bUTYHI, a7aM eMipiHe Kayil
reumipyi momennerini (JL.K. Humenko-Kucnumnna-
ubiH, 2001, Becenosansin JI.K, 2007, A.P. Mezey-
mim, 2011).

ChIpFpIMa ypJIiCiHEH TY3UIreH xep OenepiHin
IIaFBIH TIOIHAEP] 6ackM ayMakKTBIH Oipi om JKe-
Ticy AJaTayblHBIH COJTYCTIK-IIBIFBIC Oemirinaeri
Cankpraben Tay apaislk oWbIchIHAarsl Camak, bu-
Oakan, Tokxkainay aysuinapsl opHanackan Ller
Tentek, Opra Tentek, Temenri Tentek e3eHmep
agrapnapsl (Pusnyeckas kapra JKyHrapckoro
Amnaray, 1985).

2021-2023 xputgap apajbiFbIHIA JKYPri3iirexn
3epTTeyJep ChIpFbIMa YPici €XKeNri TOPTTIK My30a-
CyJapAbIH aOJIsusl aiiMarbIH/Ia TY31ITeH MOPEHAJIbI
BICBIPBIHIBUTAPABIH OCTiHE MOKKEH KATBIHIBIFEI 70-
100 cM acnailTelH OCHTOHMUTTI-MOHMMOPULIOHUMN-
mi JKQHE JIECC TOPIi3Mi Ca3/bl KBIHBICTAPIBIH CHIP-
FYBIHAH TY3UICTiHIH aHBIKTA/IbIK.

¥UbIMAACTBIPBUIFAH SKCHEIUIIUSIIBIK 3EPTTEY-
nep OapbICBIHAA alIbIK T'€OJIOTHSUIBIK KUMajapaa

Ken HeMece a3eH
OeHreiii

JKYPTi3iIreH eeysep, Tay KbIHbICTAPBIHBIH JTUTO-
JIOTHSJIBIK KYPaMbIHA JKacajiFaH Taliayiap ChIPFbI-
Ma YpAici 91eTTe MOPEHAITbI BICBIPBIH/IbI KBIHBICTAP
OeTiHIeT CyFa KaHBIKKAH OPTYPIIi Ca3 bl JKEIHBICTAP
MaccaJapblHbIH TYTACTBIFBI KEMIill OJapiAblH apa-
CHIH/IaFbl OalJIaHBIC Y3UITEH KaFJaiIapblHaa FaHa
OacTanaTbIHbIH KepceTTi (1-cyper).

Omap opllalibIM I'eOJIOTHSIIBIK JKOHE THIPOTeO-
JIOTUSIIBIK (aKkTOpJapMeH TiKeled OalIaHbBICTBI,
MBICAJIBI, CY OTKI3TII KYMIIBI )KOHE OHBIH OCTiH-
zeri, cy oTKi30eHTiH ca3[bl MOTiHI KBIHBICTAp-
JlaH TypaTbhlH KadaTTap KE3eKTEeCiNl KOHE Kell-
Ocy opHayiackaH karjnaiga xysere acaabl. OraH
[e16eHaer (1461 ™), Kaitan (2385 m), bec ba-
KaH (2132m), XKymxypek (2586 M) TaynapbiHbIH
apaneiFeiHAaFel  CanKpIHOCN Tay apaliblK OWBI-
ceragarel Temenri Tentek, Oprta Tentek, lller
Tentexk e3eHIepi anmaOBIHBIH OpTa AFBICHIHIAFHI
TOPTTIK My30acyiap HOTHXKeciHae maiga ©o0i-
FaH MOpEHaJbl ToOeIep MEH ©3¢H aHFapIapbIHbIH
OcTkeinepingeri OEHTOHUTTI-MOHTMOPUIUIOHHUT-
Ti JK9HE JIecC TApi3Al ca3mapablH CHIPFYBIHAH TY-
3UITEH ChIpFBIManiap Mbican Oonaasl. MyHzaa cy
OTKI30eHTIH MOpeHa bl Kabar chipraHay OeTiHiH
KbI3METiH atkapansl (Pusmueckas xapta JxyH-
rapckoro Amnaray, 1985; KycaiinoB C.A., Ay0a-
kupoB b.XK., 2003:185).

RERERISENEN

IMI-TTec Tepisai skeHe OEHTOHKTTI-MOHTMOPHIUIOHATTI CA3IBI KbIHBICTAP/AH TYPATHIH CY 0TKi30eHTiH KabaT

#-MySIBIKTBIK BICBIPBIHIIEL MAIITa TACTHI KYM/Ibl MOPEHANE! *EIHBICTAP/IAH TYPATHIH CY 6TKi3eTiH kabar

5936 -Tyu0ANsI ca3mbl HBIHBICTAPAAH TYPATHE CV STKi30eHTiH KabaT

1-cyper — CankpIHOeI Tay apasiblK OMBICHIHIAFbI
TeHTek o3¢HI aHFAPBIHAA )KYPETiH CHIPFBIMA YPIICIHIH ChI30a-HYCKAaChl

['paBUTANMSITBIK KYIITEPIiH 9CepiHeH OOJIIIeK-
TEHIeH CyFa KaHBIKKaH OOPIBUIAAK, Ca3/Ibl )KbIHbIC-
Tap kemoeyiri 15-20° acaTtbiH chIpraHay OeTiMeH
Ooiinaii TemMeH Kapail celpruabl. EpkiH celpraHay
HOTIDKECIHAEC OCTKEH eTeTiHIe >XKUHAIFAH TayXKbI-
HBICTapAbIH YHIHIUIEpi BICBHIPBIHABUIAD TY31LIei
(1-cyper).

2021-2023 xputmap apaybIFBIHAA KYPTi3UITeH
3epTTey HOTIDKENIEPiHAC >KMHAKTaJIFaH Oakpliay,
emmey MonmiMerTepi TeHTEK ©3¢HI aHFapBIHBIH
OeTkelyiepinae KYPETiH ChIpFbIMaap KOKTeM MEH
JKazza epireH Kap, *KaHOBIP CYJAPBIHBIH CiHyl HO-
THO)KECIH/IE ©3€H aHFapJIapbIHbIH OCTKeHiHeH IpaBH-
TaMSUTBIK KYIITEP SCEpiHEH MOPEHAIbI BICHIPHIH-



K.M. Baiimbip3aeB xoHe T.0.

JIbI JKBIHBICTA/IBIH OCTiHE MIOKKEH CyFa KaHBIKKAaH
OCHTOHHUTTI-MOHTMOPUMOJIUTTI JKOHE JIECC Tpi3.i
ca3lapAblH €9yip MacCachIHBIH CHIPFYBl HOTHKE-
CiHE TY3IJCTIH ajamnar ACCTPYKTHBTI KYIIKE He
OOJIATBIHBIH JKOHE aBTOMOOMIIb JKOJIapbIHA, DIICKTP
JKENJIEpIHE YIIKeH Kayill TOHMIPETIHIH KOpCeTTi
(2-cyper).

ChIpreIMaiapblH ©3epiHe TOH epeKIIe MilliH-
nepi Oonanpl, onap: a) )KOFapFbl KyjlaMa KaOblpra
JKOHE OChI KAOBIPFAMEH IIEKTEJTeH ChIPFhIMA IIUPKI;
9) chIpFbIMa OeiKTepi JKOHE ajaHIIa TOPi3ai ChIp-
FBIMa TEKIIeepi.

Ceipranay OeTiHiH OpHajacy TepeHAirine Oaii-
JIaHBICTBI ojlap 1 MeTpaeit OeTki, 5 meTpre aciin
tas3, 20 Mmerpre neHiHTi TepeH xoHe 20 MeTpacH
acaThIH ©T€ TEPEH ChIpFhIMajapra Oeminemi. Crip-
FhIMa OJICTTC BUIFAJFa KAHBIKKAH Ca3-OalIbIKThI
Tay JKbIHbICTapaa Kajbimracaabl. Cy onapiblH Ta-

0aH meriH caObIH XaKKaHIAH KyMcapThIll, TOMEH
CBIpFyBIHA cebOemkep Oomampl. Ocipece OeTkei
eTeTIHJETI TIPEKTeH akpblica, TayKbIHBICTAP/IbIH
ChIPFbIMA YPIICIHIH KapKbIHBI OJaH 9pi apra Ty-
cemi (Idrisov [.A., Mamaev S.A., Yusupov A.R.,
Magomedov R.A., 2015:155-159; Kemxkeranme-
Ba b.C., Kaparynosa P.K., Kaman6exosa A.H., An-
nabepren ¥.P., 2020:61-65).

O3eH aHFapIapbIHIaFkl JIECC TOPI3l Ca3MaKThl
JKBIHBICTAPJIBIH CBIPFYBI €JIII MEKCHJIEPIIH TYPFbIH
yisepine, aBTOMOOUIIb JKOJIIapbIHA, COHBIMEH Ka-
Tap, ajaM emipide Kayin tenmipeni. Oran 2010-
2020 xpuimap apanbirbiaga Lller TenTtex e3eHi
anrapeiaaarel  KabGanOaii-Kektyma aBTOMOOWMITH
JKOJIBIHBIH OOMBIHJAFbl CyFa KaHBIKKAH KallbIH
JIECCTI ca3aaKThl MOTTHAIEPAIH OCTKEHICH ChIp-
FYbl HOTHDKECIHJIE TY3UITEH CBIPFBIMANap JQJe
6omanel (2-cyper).

2-cypeT — Tokxkaiinay aybUIbIHBIH OHTYCTIK-IIBIFBIC TeTiHeTi [lleT TeHTek o3¢H1 aHFapbIHIAFbI
JIECTIPI3MI Ca3aKThl KBIHBICTAP/IBIH OCTKEHICH CHIPFYBIHAH TY3UJITEH ChIPFhIMAIIAp

2021-2023 xpuigap apaibiFblHAA JKYPri3UIreH
IKCTICTUIUSIIBIK 3ePTTEY HOTHKEIEPi ChIpFhIMAlap-
neiH OackiM Oeutiri 1ller TeHTek ©3¢HI aHFAPBIHBIH
cox kaK Oetkeiinaeri Tokxkaiiiay ayblIbIHBIH OH-
TYCTIK-0aThIC, OHTYCTIK-IIBIFBIC, COJITYCTIK IIBIFBIC
merinae, Temenri TeHTeK ©3€HI aHFapBIHBIH COJI
JKOHE OH KaK OCTKEHJICpiH/Ie TapafaHblH KOpCeT-
Ti. Ocipece, Canak aybUIBIHBIH COJTYCTiK-OaThIc
skoHe Toxykaityiay ayblIbIHBIH OHTYCTIK YKOHE OH-

TYCTIK-0aThIC IIETIHAE TYpFbiH Yisiep MeH KabaH-
Oaii-KekTyma aBTOMOOMJIb KOJBIHA Kayill TOHII-
pyzne (Zhou C.H., Yue Z.Q., Leec.F., Zhub.Q. &
Wangz.H., 2001:325-332; EcxxanoBa A.C., 2010:
3-7; bnarosemenckuii B.I1., 2013:69).

JXKypri3reH sKcnegunusIIbIK 3epTTeysiep Ho-
THIXKECIHJ/IE CBIPFBIMANIapbIH TapajfaH ayMak-
Tapbl MCEH OJapJblH ayJaHaapbl aHBIKTAJbI
(1-kecre).
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I-kecTere xacanfaH TaJlAay HOTHKENEpPi CBIP-
FpIMa YpZiCi eXenri TepTTIK My30acylapbhIHbIH
BICBIPBIHABI MOPEHAJBl >KBIHBICTAPBIHBIH OeTiHe
IOKKEH OEHTOHUTTI-MOHTMOPHIIIIOHUTTI JKSHE Jiecc
Topizai caznakrap TapanraH Temenri TenTtek xoHe
[ller Tentek e3eHnepi aHFAphIHIA OAachIM EKCHIH
KOpCETTi.

OKCHEUIMSIIBIK 3epTTeyiep OapbhIChIHIA KH-
HaJFaH MOJIIMETTEPre JKacajFaH Talmayyiap ChIp-
FhIMa YpAici KabIHILIFEI 60-80 cM acaThiH Kap *ka-
MBUTFBICH KAPKBIHIBI €PUTIH JKOHE JKayBIH-ITAITBIH
KOIl TYCETiH COyip-MaMbIp aljapblHIa KapKbIHJIbI
JKYpeIl NMEreH KOPBITBIHIBI IIBIFAPYBIMBI3Fa MYM-
KIHJIIK Oep/Ii.

1-kecte — TeHTek ©3eHi anaObIHBIH OpTa aFBICHIHIAFHI CHIPFBIMA YPIICl TapaiFaH ayMaKTapbl

O3eH aHFap/apbl

Tapasran aymarbl

AynaHbl Km*

Tomenri TenrTek o3eHi

O3eH aHFapbIHBIH KoJ10eyriri 15-20° con xak OeTkeit 7,57

Opra Tenrtex .
P 20° oH xak OeTkeii

BubakaH aybUTBIHBIH CONTYCTIK-IIBIFBICHIHIAFBI ©3CH aHFAPBIHBIH KOJI0eyoiri 15-

6,89

Illet TenTex

JKQHE CONITYCTIK-IIBIFBIC LIETI

Toxxxaitay aybliIbl OpHAIACKaH ©3¢H aHFapbIHBIH OHTYCTIK HIBIFBIC, CONTYCTIK

19,3

Ce0e0i, KpICTall KayFaH Kap MEH KOKTEeMTi
JKaybIH-IIAIIBIH CYBIHBIH OOPIBIIIAK Ca3Ibl JKbI-
HBICTapFa CiHyl HOTHIKECIHIE bUIFaliFa KaHBIFbII,
MOpPEHAJIBI XKBIHBICTAP/IBIH OETIMEH IPaBUTALNSIIBIK
KYIITEP/IiH dcepiHeH Oasy ChIprbIiabl. JKuHaKTaM-
FaH MalliMeTTepre, TeMopQoIIor FalubIMIAPIbIH TY-
KBIPbIMIApPBIHA XKacanFaH Tangaynap TeHTek e3eHi
aJ1a0BIHBIH OpTa aFbICHIHJAFBI CBHIPFbIMA YPAICIHIH
HOTHMKECIHEe KO3FaIFaH OipHeIle OH/IaFaH MbIH TeK-
e MeTp JIECCTi ca3AakThl meringitepaiy Carmak,
Toxxaiinay aybUIIapbIHBIH OHTYCTIK-OaThIC KoHE
OHTYCTIK OeJiriHAeri TYPFbIH YHIIEP/Ii, aBTOMOOHITH
JKOJIBIH OAachIll Kaly, ©3eH apHachlH Oerey KayIiH
tenpipyne (Zhang Y., Yang Z., Li L., Liu D., Liao
Q. & Wang Y. (2003) 2000: 225-243; XansikoB E.
E., Toreic M. M.,2018:15-23).

Alitap oibiMbI3ael 1980-1985 xbinaap apanbl-
reiHza Temenri TeHTEK ©3¢HI aHFapPbIHBIH COJDKAK
OeTkeili caHanmaThIH TYIKITIKTI jkaranmaybiHna Ka-
Oambaii-KexkTyma aBTOMOOMIIB JKOJIBIHBIH IITAMAMEH
2-3 mIaKbIPBIMBIHBIH CBIPFBIMA 3CEPiHEH OY3bUIYhI-
Ha OalJIaHBICTHI JKaHA/IAH KON CaJIbIHYBI, 3aKbIM-
JTAaHFaH JKOFaphl BOJBTTHI AJIEKTP JKEIIEPiH Kayin-
Ci3 ayMaKTaH Kaiita TapTyFa Typa Keiyi JoNenaei i
(3-cyper).

CankpiHOEN Tay apaliblK OMBICHIH KOPIIIAIl JKaT-
kaH IleoerEaer (1461 M), Kaitan (2385 M), bec
6axan (2132m), Kymxypek (2586 M) TaynapbIHbIH
CyalphIK >KOTaJapbl KOFApPFbl JEBOHHBIH aJeBPO-
JUTTI, TaC KOMIp KOHE TepMb JQYipJliepiHiH aua-
0a31pl, KYMTAcThl, Ca3[bl TAaKTaTacTbl, KPEeMHUIII-
KapOOHATTHI JKbIHBICTApBIHAH TYpabl (Pusndeckas
kapta [xynrapckoro Anatay, 1985; JL.K.dunen-

ko-Kucmuiuna, 2001; Kycaiinop C.A., Ay0aku-
po B.XK., 2003:185) .

JKericy AnarayblHBIH CONTYCTIK-IIBIFBIC OOIIi-
riHJIer] )KOFaphl/ia aTallFaH ajlaca )KoHe opTalia Ouik
JKOTaJapblH apallbIFbIH Ol jkaTkaH CankprHOeT
Tay apaliblK OMBICTBIH O€TKi KabaThl HeTi3iHeH Puc
koHe BropM Mys0acyiapbeIHBIH KaWTy Ke3eHIHIe
TY3UIr€H BICBIPBIH/IBI MOpCHAJApbIHAH JKOHE MY3-
Oacy apallblK Ke3eHJe IIOKKEeH Oiplrama >Kymcak
OCHTOHUTTI-MOHTMOPHIUIOHHUTTI JKOHE JIeCC TIpi3-
Il Cca3MaKThl XBIHBICTAP ipi KYPBUIBIMJBI CHIPFHI-
ManapblH KypyiHne kareicansl (KycaiibinoB C.A.,
2012:367; AxnamberoBa K.M., Becenosa JILK.,
2014:175).

JKericy AnarayplHBIH kep Oeaepi MEH Teolo-
THSJIBIK KYPBUIBICBIH 3€pTTEreH OeNTifi reosior, api
remopdoor, ransiM JL.K. Jlunenko-KucnumaanbH
3epTTeyJiepiHe COWKEC ChIpFbIMANIAp/bIH  0achiM
Oemiri JKericy AnaTayblHBIH COJNTYCTiK-TIBIFBIC
Oemirinaeri Tentek, YKamaHThl e3eHiaepi aHFap-
JApBIHIAFBl TEKTOTUKAJIBIK JKaphIKTap aiMarblHAa
IIOFBIPJIaHFaH.

3epTTeneTiH ayMakTapaarbl OETKEHMIiK 3K30-
TeHJIIK YpAiCTepre ’KaTaTblH CBHIPFbIMa (ChIPFbIMA
YypaiciH eki Tonka Oexyre Oomanbl. OnapaeiH Oi-
pinmicine Toxxainay aybUIBIHBIH OHTCTIK-0aThIC
JKOHE OHTYCTIK-TIBIFBIC, MIBIFRIC Oomirinaeri et
TeHTek ©3€HI aHFapBIHBIH COJDKAK KOHE OH JKaK
OeTkelinepinae OaiiKamaTelH Yl OEJICEH/Il CHIPFhI-
Ma, an ekinmrici Opra Tenrek xone Temenri Ten-
TEeK ©3eHJepi aHFAapPBIHBIH COJI JKaK JKOHE OHXKaK
Oerkeiinepinaeri 4 TypaKTaHFaH CBIPFbIMa OIIaK-
Tapbl aHBIKTAJIJIBI.
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3-cypet — Tomenri TeHTeK ©3¢HI aHFAPBIHBIH COJI JKaK OCTKeHIepinae
CBIPFBIMA YPZicCi TapaFaH ayMaKTap/blH FapbIIITaH TYCIPUITeH TycipimimMi
Ecxkepry: 1. 1980-1985 sxpinapsl ChIpFbIMa YpAiCiHEH Oy3bUTFaH KATThI )KaOBIH/IBI aBTOMOOHIIH YKOJTBI;
2. BEeHTOHUTTI-MOHTMOPHIUIOHHUTTI JKOHE JIECC TOPI3AL Ca3/Ibl KBIHBICTAP/IBIH CHIPFYBIHAH TY3UITCH CHIPFBIMAap;
3. Jlec Topi3mi ca3mpl JKOHE MOPEHAIBI )KBIHBICTAPABIH CHIPFYBIHAH TY3UITSH ipi CBIpFBIMAIIap;
4. Tomenri TeHTeK ©3€HIHIH apHACHI

2021-2023 xputgap apajibiFbIHIA KYPri3uireH
SKCIEUIUSIIBIK 3epTTey HoTmxkenepi 2012-2020
JKBULIAP apalibifblHa OCHTOHHMTTI MOHTMOPHJI-
JIOHWTTI JKOHE JIeCC TOPI3/i Ca3laKThl MIOTiHALIep
bacbim lller TeHTek ©3€HI aHFapBIHBIH COJI JKaK,
OH JKaK OeTKeWiepiHie ChIpFhIMaNapAblH OeJCeH-
JTiriHiy Oipiiama apTkaHbl Oaiikanyaa. O Kasipri
ke3eHe Tokkaiiay aybUTBIHBIH IIBIFBIC, OHTYCTIK-
HIBIFBIC KOHE OHTYCTIK-OAThIC MIETIHJE JKEPTiTiKTI
TYPFBIHAAPFA, OIIEyMETTIK-9KOHOMHUKAJIBIK HBICAH-
Jlapra Kayir TOHJIIPETiH YIII CHIPFhIMa OLIAFhI Maiia
OOJIBITI, OAPABIH KO3FAJIBICKI OSIICEHAUTIT] apTy/a.
11-13 Kbl iIiHAE CHIPFBIFAH TAY >KbIHBICTAPBIHBIH
CBIPFBIMa KaOBIpFachIHBIH OuikTiri 1,8-2 M, OipHe-
11e OeJIIKTEH TYPAThIH ChIPFhIMA JCHECIHIH eHi 8-10
M skerin mamame 40-50 m bIFBICBHITEL. Kasipri ke-
3enne KabanOaii-KekTymMa aBTOMOOWMIIb KOJIBIHAH
HebOapswl 12-14 M Kanasl (2-cyper).

Canax aybUIBIHBIH COJTYCTIK-OAaThIC IIETiHJE-
Tl CBIpFBIMANIAPJIBIH €H IpIiCiHIH Y3BIHABIFEI 60M,
CBIPFBIMa KaOBIPFACBIHBIH OMIKTIr 1,2 M Kypaibl.
JKypriziaren 3eprreyiep JKOFapblia arajFaH ay-
MakTarbl celpFbiManap 1973-1975 xeuinap apainsl-
reiaga 6acranbeimn 2000 sxplira JekiH co3bLiabl. Ka-
3ipri Ke3eH 1e KO3FalIbIChl OastyliaraH.

Carak aybUIBIHBIH COJITYCTiK-OQTBIC IIETiHJET1
ChIpFBIMAJIApP YPIICiHIH OCJICeHII JaMybIHbIH OipiH-

111 ce0e0i CIHI'eH epireH Kap, KOKTeMI'l )KaHObIp Cy-
JapbiHA KAHBIKKAH OCHTOHUTTI-MOHTMOPUJIOHUTTI
JKOHE JIECC TOPI3/l Ca3[aKThl KbIHBICTAP/IBIH JIAlFa
affHAITBIN, MOPEHHAJIBI IeTIHIIepAiH OeTiMeH Oasy
ceiprysl (Korup O., 2004:13-35; Meney A.P., 2011;
birarosemenckuit B.I1.,2013)

ExiHIIici, TEeKTOHUKAJIBIK KapbIKTap aliMarbIH-
Jla Ka3ipri Ke3eHIEri Kep KbIPTHICHIHIAFBI Oasy
KosfanbicTapabi ocepi. Oran Camnak aybUIbIHBIH
contycrik-0arpic mrerinaeri KabanOaii-Kextyma
aBToMOOMIIb xoyblHAH 400-500 M KalIbIKTBIKTAFbI
cas3/ibl JKOHE MOPCHAJbl JKbIHBICTAPBIHBIH KO3Fa-
JybIHA TY3UITCH CHIPFbIMa KaOBIPFaChIHBIH OUIKTIri
1-1,5 M, ceiprbeiMa nieHeciHiH eHi 8-10 M, y3bIHIbI-
rol 60-70 M JeHiH JKETeTiH CBIPFBIMa YPIICi MbI-
can O6omansl (AknmamoOeroBa K.M., Becemosa JLK.,
2014:175; Ecxanosa A.C., 2010: 3-7; Alford, D.
and Schuster, R.L., 2000:120-132).

KopbIThIHABI

2021-2023 xbuipap apaibiFbiHaa TeHTek o3e-
Hi anaObIHBIH OpTa arbiChiHIarbl CalKbIHOEN Tay
apaiblK OUBICBIHJA JKYPTI3UITeH DKCHEIUIUSITBIK
3epTreyiiep OETKEHNIK 9K30TeHIIK Oenep Ty3yli
yplicTepre >KaTaThlH CHIPFBIMAJIAPJbIH Taiiga 00-
JIBIT JIAMYBIHA KbULIBIK opTaina mesmepi 500-700
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MM acaThlH JKaybIH-IIAIIBIHHBIH MOJI TYCYi, XKepac-
TBI €CIIe CYJAapBIHBIH KO3FaJbICTaphl MOPCHAIBIK
BICBIPBIHABUIAP OETiHE IOKKEH BIIFaNfa KaHBIKKaH
OEHTOHHUTTI-MOHTMOPHJIJIOHUTTI JKOHE JIeCC Topi3i
OOPITBIIIAK Ca3/1aKThl )KbIHBICTAPABIH OOIIIEKTEeHI
OcTKelIepIeH CHIPFYBIHA 9Cep CTETIHIH KOPCETTI.

JKunakranran MaTiMeTTepre jKacaJlFaH Talaay-
Jap 3epTTEeNITeH ayMaKTarbl ©3¢H aHFapliapbIHbIH
OeTkeliepiHeri ChIpFbIMa YpAICiHE ocep eTeTiH
TOMEHJIE KOPCETUITeH Heri3ri (pakTopiap/asl aHbIK-
TayFa MYMKIHZIK Oep/i.

1. KenbGeymiri 15°-20° acaTsIH ©3€H aHFapiapbl-
HBbIH OCTKEHIHJIeT] ChIPFhIMAiap HETi31HeH KaJbIH-
neirbl 0,8-1,5 M aclaliTEIH MOPEHAITBIK, BICHIPBIHIBI-
napJblH OeTiHIeriT OCHTOHUTTI-MOHTMOPHJUIOHUTTI
JKOHE JIECC TOpi3/Ii MeTIHAIIEPIiH Y3aK JKayFaH jKaH-
ObIp, epireH Kap CyblHaH bUlaiiFra aifHamy HOTHXKe-
CiH/Ie TPaBUTALMSIIBIK KYIITEPAIH 9CEPiHEH CHIPFYHI
HOTHXKECIHJIE TY31Ie1.

2. 2010-2020 xwimap apansireiaaa et Ten-
TEK ©3€Hi aHFAPbIHBIH COJDKAaK JKOHE OH JKakK OeT-
KeWJepinye ChIpFhIMa YPIICiHIH KYIIeHin, Tapairan
ayMarbIHbIH apTybIH KaybIH-IIAIIBIH MOJIIEPiHiH
apTybl MEH KaTap ecIie cyjap ACHreHiHIH KOTSPLTIIL,
OCHTOHUTTI-MOHTMOPWJIJIOHUTT] JKOHE JIECC TOpi3ai
MIOTIHIIEP/II KOCBIMINA BUTFAITAHABIPYBIMEH TY-
cinzipyre 6onanapl.

3. Temenri Tenrek, Opra Tentek, lller Tentex
e3eH/Iepl aHFapIapBIHBIH OETKEWJepiHae KYpeTiH
CBIPFBIMA YPJiCHE 3epTTEJICTIH ayMaKTaFrbl KapblK-
Tap aifMarblHIA Ka3ipri TEeKTOHUKAJBIK KO3FaJbIC-
TapIblH XYPYiae ocep eTei.

XKorapreiga aTanran cebenTepre kacalraH Taj-
Jaynap ChIpFbIManapblH KO3FaIbICHIHBIH OeyceH-
IJTITIH apTTHIPYBIHA OOPITBUIIAK TIOT1H/II Ca3TaKThI
JKBIHBICTApBl Ka0aTTapbhIHBIH OEPIKTIrT TOMEHJET,
OOMIIEKTEHY1 oCep €Te/i IeTeH KOPBITHIHABI IIbIFa-
PYBIMBI3Fa O0JIaabI.

CoIpFpIMaiapAblH ajAblH aly YIIH OJap/sl
TOKTaTyJIbIH TOMEH/Ie KepceTireH Oipkartap mapa-
payapbIH Xy3ere achlpy KaKeT. OCIMIIKTepIiH KO-
HBUTybIHA OKEN COFATBIH MaAbl THIMCI3 YKaroJblH,
OeTKkeinepIeH Cy araThIH apbIKTap jkacayFa, KayinTi
ayMakTa KypbUIbICTap callyFa, Tay >KbIHbICTapbIHBIH
KO3FaJIbICTapbIHA 9CEp €TETiH KapbUIbICTAp JKYPTi-
3yre THIM cajly KaxKerT.

TenTex e3eH1 amaOBIHBIH OpPTa aFbICBIH/IA CHIp-
FBIMa YpIiCiHIH KayIiH a3aily, aJJbIH ally MaKca-
TBIH/Ia MEMJICKET TapalblHaH KOJJIay KOpCeTill,
TaOWFATTHl THIM/I MalijlajlaHy KaFuJajdapblH Cak-
Tar, TaOWFaT KOpray >KOHE TYPFBIH YHIEp MEH
QJICYMETTIK-9KOHOMHUKAIIBIK MaHbI3bl Oap nHpa-
KYPBUIBIMJIAPBIH KOPFay IIapaiapbliH )KY3ere achl-
pYyBI THIC.
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FACTORS OF FORMATION
OF STEPPE LANDSCAPES OF AKTOBE REGION

The article is devoted to the study of regional features of the steppe landscape structure of the
Aktobe region. For a comprehensive analysis of the studied territory, a specialized landscape geoinfor-
mation system of the regional level was formed using GIS technology. The spatial data base was based
on the characteristics of the components of the natural environment of the studied territory, exposed to
annual anthropogenic impact. For the purposes of landscape analysis of the territory, we have formed a
specialized landscape geoinformation system at the regional level of GIS generalization, based on the
ArcGIS10.4.1 software. By such a GIS system, we mean an interactive system capable of collecting,
systematizing, storing, processing, evaluating, displaying and distributing data and acting as a means of
obtaining on its basis new information and knowledge about space-time phenomena. The study consists
of several stages: generalization of analytical data, creation of a landscape map using the tools of overlay
layers of ArcGIS, where the layers characterize the landscape structure component-by-component, as
well as SRTM satellite images were used to create a digital relief model of the Aktobe region. The ob-
tained research results mapping the steppe landscapes of the Aktobe region serve as a basis for studying
the ecological situation of the territory, as well as assessing the structure of the studied territory.

Key words: geosystem, landscape, anthropogenic factors, natural factors, steppe landscapes, GIS,
landscape map.
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AKTO06e 00AbICbIHbIH, AAAA AAHALLAG TTAPbIHDbIH,
KaAbInracy ¢pakropAapbl

Makana AkTe6e OOAbICbIHbIH AaAd AQHALIAMTbI KYPbIAbIMbIHbIH, aiMaKTbIK, epekLleAikTepiH
3epTTeyre apHaAfaH. 3epTTeAeTiH ayMakTbl KewleHAI Taapay ywiH [TAX TexHOAOruscbiH KoAAaHA
OTbIPbIM, alMaKTbIK, AeHrernAeri MaMaHAQHADBIPbIAFAH AQHALIATTBIK reoaknapaTTbik, )KYne KYPbIAADI.
KeHicTikTik MoAiMeTTep 6asacbl >KbIA CaiblHFbl AHTPOMOrEHAIK 8Cepre YWbIPanTbiH 3ePTTEAETIH
ayMakTblH TabWFM OpTaCbIHbIH KOMMOHEHTTEPIHIH CuMaTTamaAapbl HerisiHAe >KacaAAbl. AyMakTbl
AQHALIATTBIK, TaApay MakcatbiHAa 6i3 ArcGis10.4. 1 6araapAamManblk, KaMTamacbi3 €Ty HerisiHae
FAX >kaAnblAQyAblH, alMaKTbIK, AEHreriHiH MaMaHAQHABIPbIAFAH AQHALLAMTTbIK, reoaknapaTTblk,
XKYMECiH KypAbIK. MyHAan TAX >xyreci apkbliAbl 0i3 AEPEKTEPAI KMHAYAbI, XYMEAEYAI, caKTayAbl,
OHAEYAI, 6aranayAbl, KapTara TYCIpYAi )KOHe TapaTyAbl >KY3€re acblpa aAaTbiH XXOHE OHbIH HerisiHAe
KEHICTIKTIK-yaKbITTbIK KyObIAbBICTAp TypaAbl >kaHa aKnapar neH 6iAiM aAy KypaAbl PETIHAE SPEKET eTeTiH
MHTEPaKTMBTI Xy/e peTiHAe TyCiHemi3. 3epTTey bGipHeule Ke3eHHEH TypaAbl: TAAAAMAAbIK, AEPEKTEPAI
skuHakTay, ArcGis KabatTapbiH KabaTTacTblpy KypaAAapblH MaAdAaHa OTbIPbIM, AAHALIAMTTHIK,
KapTaHbl >acay, MyHAQ KabaTTap AAHAWAMTTbIK, KYPbIAbIMAbBI KYPaMAAC TYPAE CUMaTTanAbl, COHAAN-
aK, AkTebe O0OAbICbIHbIH, peAbediHiH, LMpPAbIK, MOAEAIH >acay ywiH SRTM rapbiwTbik cypeTTepi
NanAaAaHbIAAbl. 3epTTey HaTuxkeAepi AKTebe OOAbICbIHbIH AdaAd AaHALIATTApbIH KapTara Tycipy
ayMaKTblH 3KOAOTUSABIK, >KaFAalblH 3epTTeyre, COHAQM-aK, 3epTTeAETiH ayMaKTblH KYPbIAbIMbIH
Gararayra Heri3 6G0AaAbI.

Tyiin ce3aep: reoxyiie, AaHALIAQT, aHTPOMOreHAIK akTopAap, Taburn akTopAap, Aasa
AaHawadpTTapsbl, FAX, AaHALWADT KapTacsl.
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®akTopbl hopMHUPOBaHMS CTEMHbIX AaHALIAdTOB
AKTIOOMHCKOM 0bAaCTH

CTaTtbsl MOCBSLIEHA M3YUYEHUIO PErMOHAABHBIX OCOBEHHOCTEN CTEMHOM AQHALLIA(THOM CTPYKTYpbI
AKTIOOMHCKOM 06AACTU. AASI KOMITAEKCHOTO aHAaAM3a UCCAEAYEMOI TeppuTopmm Bbira cchopMrMpoBaHa
CreLmaAm3MpoBaHHas AaHALLIATHAsS reonHMOPMALIMOHHA CMCTEMA PErMOHAABHOIO YPOBHS C MOMO-
wbto T’MC-TexHOAOrMK. ba3za NPOCTPAHCTBEHHbIX AQHHbBIX COCTaBASIAQCb HA OCHOBE XapaKTEPUCTUK KOM-
MOHEHTOB NMPUPOAHOI CPEAbl U3yUYaeMOon TEPPUTOPUN, MOABEPratoLme eXXxeroAHOMY aHTPOMOreHHOMY
BO3AENCTBMIO. AAS LIeAE AQHALIAQTHOrO aHaAM3a TEPPUTOPMM HaMK ObiAa CHOPMMPOBaHA CrieLu-
AAM3MPOBAHHas AaHALLATHag reoMHMOPMaLIMOHHAs CUCTeMa PErMOHAAbBHOIO YPOBHS reHepaAmn3aLmm
'M1C, Ha ocHoBe nporpammHoro obecnevenns ArcGis10.4.1. Moa Ttakoin cuctemon TMC Mbl noHrMaem
MHTEPAKTUBHYIO CMCTEMY, CMOCOOHYIO peaan3oBath c6op, cucTemaTmsaumio, xpaHeHue, o6paboTky,
OLIeHKY, OTOOpaXKeHue 1M pacrnpoCTpaHeHNe AQHHbIX M BbICTYMAIOLLYIO Kak CPEACTBO MOAYYEHUs Ha ee
OCHOBE HOBOW MH(pOpMaLMM 1 3HaHMIA O MPOCTPAHCTBEHHO-BPEMEHHbIX SIBAEHMSAX. MccaeaoBaHMe Co-
CTOUT M3 HECKOAbKMX 3TaroB: 0606LeHne aHAAUTUYECKUX AQHHbBIX, CO3AAHME AQHALWIAGTHOM KapTbl
C MCMOAb30BaHMEM MHCTPYMEHTapUeB HaAoXKeHus caoeB ArcGis, rae CAOM XapakTepu3ytoT NMOKOMIMO-
HEHTHO AQHALIA(THYIO CTPYKTYPY, @ TakXKe AAS CO3AaHMS LMPOBOI MOAEAN peAbedpa AKTIOBUHCKOM
006AACTUN UCMIOAB30BAAUCH KOCMMYecKre CHUMKM SRTM. MoAyueHHble pe3yAbTaThl MICCAEAOBAHWI Kap-
TorpaupoBaHme CTenHbIX AAHALWAMTOB AKTIOOMHCKOM 0BAACTU CAYXKAT OCHOBOW AASl M3YUEHUS KO-

AOTMYECKOM 06CTAHOBKM TEPPUTOPMM, @ TaKKE OLIEHKU CTPYKTYPbl MICCAEAYEMOI TEPPUTOPUU.
KAroueBble cAOBa: reocrcrtemMa, AaHALLIAQT, aHTPOMoOreHHble (hakTopbl, MPUPOAHbIE (haKTOpPbI,

crenHble AaHAWAdTbI, TMC, AaHAWwadTHAg kapTa.

Introduction

At the end of the XX-th century, economic ac-
tivity has significantly changed the natural land-
scapes within the borders of the Aktobe region. The
anthropogenic impact on the environment has been
a subject of extensive research, revealing significant
consequences for ecosystems and natural processes.
Anthropogenic activities, such as habitat destruc-
tion, overexploitation of resources, and introduction
of invasive species, have led to a rapid decline in
biodiversity. Species extinction rates have acceler-
ated, disrupting ecosystems and diminishing their
resilience. The release of pollutants into air, water,
and soil, including industrial emissions, agricultural
runoff, and plastic waste, has caused widespread
environmental pollution. This pollution negatively
affects human health, aquatic life, and terrestrial
ecosystems.

Studying geosystems in conditions of anthro-
pogenic impact is a difficult task. An integrated ap-
proach should be applied as a result of considerable
complexity in the geoecological (landscape-ecologi-
cal) study of geosystems. It should include several in-
terrelated stages of the study (Lastochkin A.N., 2011:
980; Gel’dyeva G.V., Veselova L.K., 1992: 172; Ho-
myakov P.M., Konishchev V.N., Pegov S.A., Smo-
lina S.G., Homyakov D.M., 2000: 382).

Any type of human activity leads to changes
in the components of the natural environment, but
the magnitude of the impact depends on the type of
activity and the scale of the impact. According to
S.P. Gorshkov, the following types of anthropo-
genic activities can be distinguished: agricultural;
forestry; water resources management; mining;
communications and transport (outside the city);
urban-industrial; entertainment and military.

In the historical process of human development,
the anthropogenic impact on natural complexes has
changed both in its intensity and in terms of impact
factors. We use the concept of “anthropogenic load”
When characterizing the anthropogenic impact on
a certain time period (year) (Isachenko A.G., 2008:
320).

Anthropogenic load is a quantitative measure
of the impact on the geosystem or its components,
expressed in natural absolute or relative values and
referred to the period during which the impact re-
mained stable.

Anthropogenic modification is a change in one
or two components of a natural geosystem under the
influence of human economic activity.

Anthropogenic transformation is the creation of
a new quality, the formation of a structural trans-
formation of the natural geosystem with a radical
change in its components.
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Anthropogenic impact can affect various com-
ponents of geosystems: soil, subsoil, vegetation,
water bodies, fauna. It can have a different scale of
impact (global, regional, local) and its intensity, the
degree of danger, vary in the duration of exposure
(long-term, short-term) and the nature of the impact
(direct, indirect) (Muller F., Steinhardt U., 2003:
215-216; Isachenko A.G., 1980: 220).

As a result of anthropogenic impact on the land-
scape:

- the quality of landscape components deterio-
rates;

- inter-component connections in geosystems
are broken or changed;

- the natural resources of the landscape are de-
creasing;

- environmental conditions are deteriorating;

- the quantity decreases and the quality of prod-
ucts deteriorates.

Materials and methods

Modern geosystems are usually divided into
two main classes — natural and anthropogenic. Cur-
rently, on the one hand, there are no natural geo-
systems left that are not subject to anthropogenic
influences to one degree or another, and on the other
hand, there is a natural component in any anthropo-
genic system. Therefore, L.I. Mukhina considers the
division of natural and anthropogenic principles of
geosystems to be very conditional. In her opinion,
the essence of modern geosystems is that they are
NAG (natural-anthropogenic geosystems), having a
dual qualitative certainty. The ecological situation
in natural and anthropogenic systems depends on
many factors: on natural conditions and the degree
of resistance of geoecosystems to anthropogenesis,
on the nature and intensity of anthropogenic impact
on the environment, on the reaction of the popula-
tion to the manifestation of anthropogenesis, etc.

All these factors determining the properties of
geoecosystems as the living environment of people
are distributed irregularly in the space of the geo-
graphical envelope. The role of technogenesis is
great and diverse in the formation of ecological situ-
ations of natural and anthropogenic systems, which
makes it necessary to know the regional features of
technogenic impact on the natural environment and
its management. There is a very close connection
between the manifestation of anthropogenesis and
the specifics of local physical and geographical con-
ditions (Mil’kov F.N., 1986: 224).

Currently, the issues of regulation anthropo-
genic impacts on the landscape are relevant. con-
sidering the Current state of the problem of nor-
malizing anthropogenic loads on the landscape,
T.D. Alexandrova (Aleksandrova T.D., 1990:
46-54) notes the need to take into account the fea-
tures of spatial differentiation of the geographical
envelope, but does not concern the structure of an-
thropogenic modifications of the landscape itself.
The spatial aspect of regulation is related to the
regional features of the landscape structure, which
determine the magnitude of the economic poten-
tial of landscapes, the possibility of using natural
resources, taking into account limiting natural fac-
tors (primarily load resistance). There are interest-
ing developments in the field of landscape regula-
tion by V.V. Ryumin. They proposed the norms of
the structure of the anthropogenic landscape, that
is, the areas that certain landscapes can occupy in
conditions of anthropogenic use.

Today, a new direction in geographical science
is rapidly developing — the study of landscapes under
conditions of anthropogenic impact, which makes it
possible to assess the extent of the use of the natural
environment. In addition, the study of the processes
occurring in landscapes in connection with their
economic development makes it possible to assess,
provide and exclude harmful consequences and find
ways to optimally use landscapes (Beruchashvili
N.L., Zhuchkova V.K., 2007: 203-218).

For the purposes of landscape analysis of the
territory, we have formed a specialized landscape
geoinformation system of the regional level of GIS
generalization (Dueker K.J., URL 4: 2023), based
on the ArcGIS10.4.1 software. By GIS system is un-
derstood an interactive system, capable of collect-
ing, systematizing, storing, processing, evaluating,
displaying and distributing data and and acting as a
means of obtaining on its basis new information and
knowledge about spatio-temporal phenomena (Geo-
spatial Analysis — a comprehensive guide, URL 1:
2023).

Several software products were used as means
of entering information: ArcCatalog and its utili-
ties — when entering spatial objects; Excel — digital
data. The visualization process was provided by the
ArcGIS software package, and spatial modeling and
forecasting were provided by ArcMap programs.

The next step is to combine all the data into Ar-
cGIS10.4.1 software (Tikunov V.S., 2005: 480). All
information layers were combined within one data-
base (Figure 1).
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Figure 1 — Component-wise overlay of maps of creating a landscape map

At the stage of creating a landscape map, the
principle of catenarity of the landscape structure
was used. In the course of the work, the initial in-
formation was cleaned to remove small contours
formed as a result of an inaccurate coincidence of
boundaries transferred from maps created by differ-
ent authors.

The Aktobe Region, is located in the western
part of Kazakhstan. It is situated between approxi-
mately 47.5 to 53.5 degrees north latitude and 56.0
to 64.0 degrees east longitude. This region encom-
passes a diverse landscape that includes vast steppes,
arid desert areas, and the Ural River, which serves as
its western boundary. Aktobe Region is character-
ized by its strategic location in the western part of
Kazakhstan, bordering Russia to the north and west,
and several other regions of Kazakhstan to the east
and south. The region’s territory is 300,629 km2,
population 904,469 people.

Results and discussion

Depending on the characteristics of the geo-
graphical location of the region, the nature of nature
is determined by the sharply continental climate,
the shortage and uneven distribution of water re-
sources, and the predominance of arid and semi-arid

landscapes. The diversity of natural conditions is
characterized by the scale of the region’s territory.
Most of the region’s territory is occupied by steppe
plains; in the north are the southern spurs of the Ural
Mountains. The Mugalzhar Mountains stretch in the
central part.

The territory of Aktobe region is characterized
by the predominance of hilly-plain spaces — plateaus
and high plains. Figure 2 shows a physical and geo-
graphical map and the stages of creating the relief of
the Aktobe region. To create a relief map, we used
satellite images SRTM (Shuttle Radar Topographic
Mission) — radar topographic survey, the coverage of
which covers a large area of the earth’s surface, with
the exception of the northernmost, as well as oceans.

According to the original data of SRTM imag-
es, the necessary fragments for the study area were
loaded using a grid-mapping (Figure 3).

1. Raster data sets were combined into one raster
data set (ArcToolbox — Data Management — Raster
— Raster Data Set — Mosaic)

2. Using the relief drawing function, we get an
improved visual representation of the surface of the
selected area (along the border of the Aktobe region)
(Spatial Analyst — Surface — drawing)

3. Cut this study area from the images using the
input objects as the cutting geometry
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4. 4. The product of the image classification

5.5. Construction of isolines for relief expression
(Spatial Analyst —Surface — Isolines)

6. 6. The analysis of the obtained relief map of
the Aktobe region allows us to conclude that the
predominance of surfaces in the relief in the range
of 100-200 m (more than 50% of the territory area).
The maximum height is 650 m, the minimum height

o
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is up to 100 m (Novakovskij B.A., Permyakov R.V.,
2019: 175).

In the west, the region’s territory borders on
the Caspian Lowland, in the south on the Ustyurt
Plateau, on the southeast on the Turan Lowland,
and on the north on the southern spurs of the Ural
Mountains. Most of the region is a plain divided by
river valleys 100-200 m high.
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Figure 2 — Stages of creating a map and a map of the modern relief of the Aktobe region

The region’s inland position and the severe
continental climate have led to a scarcity of surface
water resources. The hydrographic network in
this area is associated with the catchment areas
of the Caspian and Aral Seas, as well as regions
lacking local river flow. With the exception of the
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Zhaiyk, Torgay, and Ulkeyk (Ulkayak) rivers, all
rivers in the region originate within its boundaries.
The total surface water resources are estimated at
approximately 3.25 cubic kilometers in an average
water year, consisting of 2.83 cubic kilometers of
local runoff and 0.65 cubic kilometers in low-water
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years, including 0.41 cubic kilometers of local
runoff.

There are more than 1,700 lakes in the region, of
which 227 have an area of more than 1 km. The largest
lakes are Zharkol, Baytakkol and Kurdym. Lakes for
the most part are drainless shallow reservoirs, taking
saucer-shaped depressions. Elongated lakes of
erosive origin are located in the river valleys. Lakes,
like rivers, are fed by atmospheric precipitation. In
dry years, their level drops sharply, and some dry up
completely, and in wet years they greatly increase in
volume (URL 2: 2023).

Due to the water content of the Irgiz and Torgai
rivers, all lakes are subject to significant fluctuations
in the hydrological regime. The size and depth of
lakes depend on the degree of their filling with
water. The phenomena of swelling and overflow are
cyclical.

In dry steppe conditions, all rivers of the territory
under consideration play an important role as a
source of water supply to settlements, land irrigation
and livestock irrigation.

The main rivers of the region are Sagiz
(510 km), Kobda, Emba (712 km), Ulkayak (349
km), Ilek (623 km). There are large rivers Torgai
(825 km), Oil (800 km), Zhem (712 km), Yrgyz
(593 km), Or (314 km) within the territory of the
region.

The steppe region encompasses over 50%
of Aktobe Region’s land area and encompasses
the Podural and Torgai plateaus, as well as the
Mugalzhar massif. This vast expanse can be further
categorized into four subzones, running from north
to south:

- Arid steppe, featuring feather grass on southern
chernozem soils.

- Moderately dry turf-grass steppe, characterized
by dark chestnut soils.

- Dry xerophytic grass-turf-grass steppe, found
on chestnut soils.

- Wormwood-turf-grass steppe, distinguished
by its presence on light chestnut soils.

Xerophytes predominate among the forbs: Gali-
um, Potentilla, Phlomoides tuberosa, noble yarrow,
etc. There are a number of salt—tolerant species:
Artemisia lercheana and Artemisia glauca, Kochia,
Goniolimon tataricum, Tanacetum millefolium,
Galatella. Feather-grass steppes are distributed in
small hills on shaded soils, the vegetation of which
included Stipa rubens, pennata, capillata, as well
as Festuca, Helictotrichon desertorum, Koeleria u
forbs (Rachkovskaya E.I., Ogar’ N.P., Marynich
0.V, 2012: 850-861).

Along with shrubs (Calligonum, Nitraria, sand
acacia, astragalus) and black and white saxaul, semi-
shrubs (teresken, Kochia, Artemisia and steppe
grasses — Stipa pennata, Stipa capillata, sareptana,
Festuca beckeri) take a large part in the vegetation
cover.

Couch grass, reed, smallweed, Bolboschoe-
nus, Carex, Puccinellia, Aeluropus predominate in
meadows.

The latitude of the region’s territory from north
to south and from east to west, the flatness of the
relief, the unevenness of the lithological and geo-
logical structure and the variety of conditions for
the formation of groundwater determined the nature
of the soil cover of the region. groundwater. terri-
tory. Aktobe region. For the region, as well as for
the whole of Kazakhstan, a characteristic feature of
soils is a strong complexity associated with the di-
versity of soil-forming rocks and the variety of con-
ditions for the formation, formation and movement
of groundwater. One of the main characteristics of
soils in the region is the precise determination of the
latitudinal zone of their territorial position.

Among the natural regionally specific factors
that have a significant negative impact on the eco-
logical situation, it is necessary to single out deserti-
fication, which a number of settlements are located
in the zone of influence.

At present, the Aktobe region holds the leading
position in Kazakhstan in terms of the magnitude
and extent of human-induced influence on the natu-
ral environment. This prominence can be attributed
to the enduring repercussions of historical industrial
and agricultural activities within the region, ongoing
robust hydrocarbon production, and the discernible
effects of global environmental perturbations affect-
ing the Aral ecosystem in this area.

The Aktobe region boasts abundant mineral re-
sources, contributing substantially to Kazakhstan’s
mineral reserves. This region holds exclusive depos-
its of various minerals: 46.2% of the nation’s chro-
mite ores, 28.3% of nickel, 12% of titanium, 5.9%
of cobalt, 5.6% of zinc, 3.6% of copper, 1.8% of
gold, and 1.8% of bauxite. Mining activities have
been ongoing for numerous decades, and the exten-
sive scale of these operations has led to significant
environmental pollution. (Website of Akimat of Ak-
tobe region, URL 3: 2023).

At present, the primary contributors to environ-
mental contamination in the Aktobe region encom-
pass activities such as oil extraction, oil refining,
transportation operations, chemical manufacturing,
as well as the food, meat, and dairy industries, along
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with transport-related activities. In recent years,
drilling, well development, and oil production have
proceeded continuously. Throughout this period, oil
fields and their surrounding areas have experienced

substantial anthropogenic pollution, with the most
significant impacts observed in the degradation of
soils, contamination of groundwater and surface wa-
ters, as well as the disruption of local ecosystems.

50250 50 100 150 200

39-52 - desert landscapes Lase
54
53 - floodplain landscapes

1:2 000 000

N L

| 1-3,10-20, 21-23 - steppe landscapes
i
‘ 4-9, 24-38 - semi-desert landscapes

covered with a crust of salts
or a layer of salt dust

e ™ ™

Figure 3 — Landscape zoning of Aktobe region

Some of the problematic issues are included
in the register of environmental problems of
Kazakhstan, and their solution is important not only
for the Aktobe region, but also for the entire western
region:

* pollution of the Ilek river by boron in the
Aktobe region;

* pollution by ownerless waste of the industrial
site of the former Alginsky chemical plant;

* contamination of the Ilek river by hexavalent
chromium in the Aktobe region. Pollution of the

Ilek river by untreated wastewater of Akbulak JSC
of Aktobe;

* emergency condition of the complex of
treatment facilities in Aktobe;

* movement of sand on the territory;

* pollution of the air basin;

* problem of solid household waste;

* contamination of land by overburden dumps
by mining enterprises.

Within Aktobe region, 53 landscapes were
identified on the map and organized into a hierarchical
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systematics as a result of their typological grouping
with subsequent structural and genetic classification
(Figure 3).

Steppe landscapes (1-3, 10-23) occupy more
than half of the study area, covering the Torgai and
Podural plateau, as well as the Mugalzhar massif.

In the northern part of the chernozem belt, the
thickness of the chernozem layer reaches 70-80
cm, humus content up to 9%. Southward the layer
of chernozem decreases, the amount of humus also
decreases (up to 6%).

To the south of the chernozems, between 52°
and 48°N, there are chestnut soils subdivided into
dark chestnut soils of moderately dry steppe, typical
chestnut soils of dry steppe and light chestnut soils
of semidesert (Table 1).

Semidesert zone landscapes (4-9, 24-38). The
climate of the semideserts is dry, much drier than in
the northern zones.

The main soils of the semidesert zone are light
chestnut soils. They differ from dark chestnut soils
by lower humus content. In the upper layers of
soil humus is only 2-3%. On plains and low areas
with clay soil, solonetz occupy a significant place.
Landscapes of the semidesert zone occur at relatively
optimal moisture content and are used as pastures.

Desert zone landscapes (39-52). The desert
zone covers the Ustyurt Plateau, the southern part
of the Torgai Tableland — Turan Lowland (Priaralie)
and is subdivided into two subzones — northern and
southern desert. Desert landscapes are denudation
plains and undulating accumulative plains with
weak slope. Landscapes develop under insufficient
moistening, under soil horizon moisture deficit. In
this connection, saline soils, solonetz and solonchaks
are widespread in the desert zone.

Conclusion

As a result of the research, there were 53
landscapes within the Aktobe region, which, as
a result of their typological grouping, and then
structural and genetic classification, were ordered into
a hierarchical systematics. The results of component
studies of geosystems, a three-dimensional relief
model, satellite images, data from the Google Earth
geo portal and topographic maps were used as the
initial information for mapping geosystems of the
Aktobe region. A landscape map is a complex
cartographic model that characterizes a feature
of the natural environment. The overlay method
of various cartographic layers using a coordinate
reference is used, thereby it allows to simplify the

process of overlay. To begin with, a topographic
map of the studied territory is needed, and then maps
of natural components, which provide information
about geomorphological features, rocks, soils and
vegetation of the studied territory (such maps can be
found in the funds of research institutes). After that,
it is necessary to create a database in GIS, which is
the basis for the formation of thematic layers. And
the final step is to combine all the data in ArcGIS
10.1. This allows us to systematize cartographic
data, where we can visually assess the landscape
structure of the studied territory.

The completed landscape map of Aktobe region
was built according to the structural and dynamic
principle of community typification and reflects the
genetic origin, classification hierarchy.

To obtain landscape differentiation, a matrix
table is filled in, where a characteristic is indicated
for each polygon. As aresult of typological grouping,
a landscape map is created. The resulting landscape
map serves as a basis for studying the ecological
situation of the territory.

All types and subtypes of landscapes of the
Aktobe region are represented by the class of
plains and the subclass of lowland, elevation and
hill-lowland landscapes, since hypsometrically the
studied area is represented by a steppe plain. The
relief has the features of an elevated plain with
deposited sedimentary rocks, in places of exceeding
a height of 300 meters.

Steppe landscapes occupy more than half of
the studied territory, while covering the Torgai
and Poduralsky plateaus, the Mugalzhara massif.
The climate of the steppe zone is more continental.
Summers are hot and dry. Winter is harsh and
snowless. The average temperature in January is
-16°-18 °C, in July — from +18 ° C in the north to
+23 © C in the south. Precipitation falls up to 300
mm per year, and their amount decreases from north
to south. The climatic conditions of most of this
zone allow farming.

All types and subtypes of landscapes of Aktobe
region are represented by the class of plain and
subclass of lowland, upland and shallow-soil-
levelled landscapes, as in hypsometric relation the
studied region is represented by steppe plain.
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GEOSPATIAL ANALYSIS OF WIND INDICATORS
AND TERRAIN IMPACTS IN DETERMINING OPTIMAL
WIND FARM SITES IN AZERBAIJAN

In this study, a geographical analysis of wind meteorology indicators and land topography was con-
ducted to determine the most suitable wind farm locations in Azerbaijan. Long-term wind meteorologi-
cal gauge data, satellite data, and advanced meteorological modelling were used to characterize wind
energy potential nationwide. This data includes measurements of wind speed, direction, and turbulence
collected over an extended period. Then, Geographic Information Systems (GIS) tools were used to
evaluate the wind farms in terms of topography, ecology, and economy and to place edges around the
restriction areas. The analysis results identified several areas with high wind energy potential, including
the Caspian Sea coast, Absheron-Khizi, and the East Zangezur economic rayon. This analysis reveals the
profound impact of terrain on wind flow dynamics and highlights the importance of considering local
topography in site selection. Areas with consistent and strong winds, often associated with mountain
passes and coastal areas, are identified as prime areas for wind energy development. The study also
evaluates the proximity of these promising locations to the existing power grid. It is aimed at ensuring
efficient energy transmission by evaluating the cost-effectiveness of connecting potential wind power
plant sites to the grid. This grid integration assessment guides decisions regarding selected locations’
feasibility and economic viability.

Key words: renewable energy, energy assessment, GIS analysis, energy mapping, energy resources,
wind speed.
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O3ip6aitkaHAaFbl XKEA IAEKTP CTaHLMSAAPbIHbIH, OHTaMAbl y4YacKeAepiH aHbIKTayAa
)KeA KepceTkiluTepi MeH Xep 6eAepiHiH, 9cepiH reokeHiCTIKTIK Tarpay

byA 3epTTeyae OsipbaikaHAaFbl XXeA CTaHUMSAAPbIHbIH, €H KOAaMAbl XEPAepiH aHbiKTay YLUiH
>KEA METEOPOAOTMUSCbIHbIH, KOpCeTKIlUTepPi MeH Xep peAbediHiH reorpadmsAblk, TaAAQYbl XKYPri3iAAi.
Y3aK, Mep3iMAI >KEA METEOPOAOTMSABIK, OALLEYILL AepeKTepi, CMYTHUKTIK AepekTep XeHe KeHenTiAreH
METEOPOAOTUSIAbIK, MOAEAbAEY OYKiA eA BGOMbIHLLA >KEA SHEPrusiCbiHbIH SAEYETIH cumaTTay YiliH
nanAaAaHbiAAbL. ByA AepekTep sKeAAiH XbIAAAMAbIFbIH, GAFbITbIH XXOHE Y3aK, yakbIT 60OMbl KMHAAFaH
TYPOYAEHTTIAIK oALIeMAEPiH KamTuabl. CoaaH KeniH reorpadpusiablk, aknapattbik, xyieaep (GIS)
KYPaAAAPbl XKEA IAEKTP CTaHLMSAAPbIH TOMOrpadmsl, IKOAOTUS XKOHE IKOHOMUKA TYPFbICbIHAH GaraAay
JK8He LleKTey aiMakTapblHbIH alfHaAaCbiHAQ >KMEKTEPAI OPHAAACTLIPY YLUIH MariAaAaHbIAAbL. Taraay
HeTuxKeAepi Kacnuii TeHi3iHiH, »araaayblH, AnwepoH-Xu3nai >kaHe LLIbIFbic 38Hre3yp 3KOHOMMUKAABIK,
ayAaHbIH KOCa aAFaHAQ, XKeA SHEPrUSCHIHbIH, dAEYETI XKOFapbl GipHelle aiMakTapAbl aHblKTasbl. Bya
TarAdy peAbedTiH >KeA arFblHbIHbIH, AMHAMMKACbiHA TEPeH 8CepiH allaAbl >K&He yuyackeHi TaHAayAa
XKEPTiAiKTI ep GeaAepiH eckepyAiH MaHbI3AbIAbIFbIH KepceTeai. JKeA 3HepreTukacblH AAMbITYAbIH
Heri3ri aMMakTapbl PeTiHAE >KMi TayAbl aCyAapMeH >KOHEe >KaFaAayAarbl alMMakTapmeH GaiiAaHbICTbl
TYPaKTbl XX8HE KYLUTI XkeAaAep 6ap aimMakTap aHbIKTaAFaH. 3epTTey COHbIMEH KaTap OCbl MepCrekTUBaAbI
OPbIHAAPAbIH  KOAAQHbBICTaFbl  DAEKTP >KEAICIHE KaKbIHAbIFbIH  Gararaiabl. OA  KeA  3AeKTp
CTaHUMSIAQPbIHbIH SAEYETTI yUaCKeAepiH XKeAire KOCyAblH 3KOHOMMKAABIK, TMIMAIAIriH 6aFaAay apKblAbl
TUIMAT SHEPIUS TaCbiIMAaAAQYAbl KAMTaMachI3 eTyre GaFbiTTaAFaH. byA XeAiAik vHTerpaumsiHbl 6arasay
TaHAAAFaH OpbIHAQPABIH OPbIHABIAbIFbI MEH 3KOHOMMKAAbIK, ©MipLUEHAITIHE KATbICTbl LUELiMAEPAI
6acLUbIAbIKKA aAaAbl.

TyHiH ce3aep: KaAmbiHA KEAETiH 3Heprus, sHeprusHbl 6arasay, TAXK Taraay, sHEPrus KapTacbiH
»Kacay, I3Heprung pecypcrapbl, >XeA >KbIAAAMABIFbI.
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Geospatial analysis of wind indicators and terrain impacts in determining optimal wind farm sites in Azerbaijan
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leonpocTpaHCTBeHHbIM aHaAM3 NMOKa3aTeAel BeTpa M BO3AEMCTBUS MECTHOCTH
npu onpeAeAeHUM ONTUMAAbHbIX MECT BETPSIHbIX IA€KTPOCTaHL M1
B A3epbariaxaHe

B 3ToM MccaepoBaHMM BbIA MPOBEAEH reorpamyeckuii aHaAM3 rokasaTeAeit BETPOBOM METEOPO-
AOTUM W1 Tomorpacmm MECTHOCTU AASI OMPEAEAEHMsI HauboAee MOAXOAALLMX MECT PACMOAOXKEHUS
BETPSIHbIX DAEKTPOCTaHUMI B A3epbaraikaHe. AAS XapaKTEPUCTUKM MOTEHLMaAd BETPO3HEPreTUKu
Mo BCeil CTpaHe MCrOAb30BaAUCh AAHHblE AOATOCPOYHbIX BETPOMETEOPOAOTMYECKUX W3MEPEHUH,
CMYTHUKOBbIE AA@HHblE U MEPeAOBOE METEOPOAOrMYECKOe MOAEAMPOBAHWE. DTU AaHHble BKANOYAlOT
B cebsl M3MepEeHMsi CKOPOCTM, HarpaBAEHWs M TypOYAEHTHOCTM BeTpa, COOpaHHbIE 38 AAMTEAbHbIN
NepuoA. 3aTem C MOMOLLbIO MHCTPYMEHTOB reorpaduyeckmnx uHdopmaumorHbix cuctem (MAC) Gbiaa
npoBeAeHa OLleHKA BEeTPOreHepaTtopoB C TOUKM 3peHus Tororpaum, 3KOAOTMM M SKOHOMMUKM U
YCTAHOBAEHbI I'PaHMLIbl 30H OrpaHnyeHus. Pe3yAbTaTbl aHaAM3a BbISIBUAM HECKOABKO PaiOHOB C BbICOKMM
BETPO3HEPreTUUYECKMM MOTEHLMAAOM, BKAIOYas nobepexkbe Kacnmiickoro mops, AGLIEpOH-X13u 1
BocTouHylo 3aHre3ypckoro 3KOHOMMYECKOro paroHa. DTOT aHaAM3 MokasbiBaeT rAybokoe BAMSIHUE
peAbeda MECTHOCTM Ha AMHAMMWKY BETPOBbIX MOTOKOB M MOAYEPKMBAET BaXKHOCTb yuyeTa MEeCTHOro
peabeda npu Bbibope yyacTka. ParoHbl € yCTOMUMBBIMU M CUAbHBIMM BETPamM, 4acTO CBSI3aHHble C
FOPHbIMM NEPeBaAaMm M NMPUOPEKHBIMM 30HAMM, ONIPEAEAEHbI Kak HaMBOAEE MOAXOASILLME AAS PA3BUTUS
BETPO3HEPreTUKM. B mMccaepaoBaHMM Takke oLeHMBAeTCs OAM30CTb 3TUX MEepPCreKTUBHbIX MeCT K
cylecTByioLen aHeprocucteme. OHO HarpaBAeHO Ha obecrieyeHune 3hheKTUBHONM NepeAayn SHeprum
nyTem OLeHKM 3KOHOMMYeCKoM 3h(HEKTUBHOCTH MOAKAIOUYEHUS MOTEHLMAABHbIX BETPOIAEKTPOCTaHLIMIA
K ceTu. JTa OUEHKa MHTEerpaumu B SHEProCMCTEMY CAYXKMT OCHOBOM AASl MPUHSTUS pelleHnin 06
3KOHOMMYECKOM LieAeco0bPa3HOCTH BblIOpaHHbIX MECT.

KAtoueBble cAoBa: BO30OHOBAsieMast

3Heprus,

aHepreTnyeckag oueHka, [MC-aHaaus,

dHepreTMYecKoe KapTMPOBaHME, IHEPreTUUECKMe Pecypchbl, CKOPOCTb BeTpa.

Introduction

Wind energy is a promising renewable energy
source in Azerbaijan. The country has high wind
energy potential, with average wind speeds of 5-7
meters per second in many areas. Wind energy can
help expand Azerbaijan’s exported energy bal-
ance and achieve climate change mitigation goals.
The unique geographical features of Azerbaijan,
including the windy coastal areas along the Cas-
pian Sea, the mountainous areas in the northwest,
and the topographic effects of the vast plains in
the central parts, create a wind network in differ-
ent directions. Understanding these variations in
wind resources is critical to selecting optimal wind
farm locations that maximize energy production
and minimize installation costs. In addition, the in-
teraction between wind patterns and terrain effects
can significantly affect the efficiency and perfor-
mance of wind turbines.

In this study, a methodological description of
the estimation of wind energy resources is provided
using a wind energy model in complex terrain. For
example, AIOLOS, a mass-consistent code, was
used to create a preliminary wind map of a region in
northeast Algeria. The calculated results agree well
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with the measured values for only one station locat-
ed on the coast among the two stations considered
(Abdeladim, 1996: 789-793).

The use of wind energy is becoming increasing-
ly popular due to its non-polluting and renewable
properties. There is an urgent need to develop field-
based predictions for wind engineering that can be
used for the optimal design of wind turbines and
wind farms. Thus, for the Zafarana Project (Site-3)
in the Gulf of Suez, the wind speed was analyzed
based on monthly average data for 1 year and ev-
ery 10 minutes for two days, summer days and win-
ter days, to estimate the most appropriate method.
Among the GIS-based spatial analysis methods
examined, it is necessary to determine optimal ar-
eas with wind speed and power density. With this
method, they were compared to the data provided to
determine their accuracy based on root-mean-square
errors. From the results obtained, the amount of en-
ergy production was calculated according to the av-
erage wind speed to estimate the wind speed distri-
bution in the Zafarana wind farm in Egypt (Saleh,
H., Aly, A., etall, 2012: 710-719).

Another study evaluates the regional climate
model (WRF) demonstrators applied at medium
to high resolution (10 km, 33 vertical layers) dur-
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ing 1981-2000 in particularly complex and sensi-
tive terrain (North-East Iberian Peninsula) to obtain
average wind speed and direction. The model can
reproduce geographic wind patterns, although it
overemphasizes surface wind intensity compared to
individual observations. Projections of average wind
speed changes for 2031-2050 indicate a decrease in
surface wind intensity. Energy density estimates at
60 m agl (typical hub height) indicate that the ef-
fects of wind speed attenuation may affect preferen-
tial areas for currently defined wind farm locations.
Reductions of up to 20% in wind energy intensity
have already been observed in the mid-21st century
(Gongalves-Ageitos, M., Barrera-Escoda, A. et all,
2015: 670-679).

Site selection in the development of wind en-
ergy resources is one of the most important deci-
sion-making studies in terms of energy production.
This study, a new method integrating Geographic
Information System (GIS), interval Analytic Hier-
archy Process (IAHP), and stochastic VIKOR, was
proposed to solve the problem of location selection
of wind farms in Wafangdian region of China. Two
main factors were used to determine suitable ar-
eas: biodiversity protection and production safety.
Then, using IAHP, the weights of evaluation crite-
ria including social impact, economic benefit, land
and eco-environment protection were determined.
Finally, the suitability indices of various alterna-
tives were calculated with stochastic VIKOR and
their ranking was used to determine areas with high
suitability for wind farm locations. The results de-
termined that 30.2% of the studied region is suit-
able for establishing wind energy facilities, but only
3.36% is quite suitable (Xu Y., Li Y., Zheng L. et
all, 2020: 118222).

In other research, the possibility of installing
wind farms in Iran’s northeastern province of East
Azerbaijan was evaluated using a combination of
fuzzy geographic information systems (GIS) and the
Analytical Network Process (ANP). The purpose
of this article is site selection based on fuzzy logic
and weighted linear combination (WLC). Over-
all, the results show that the combination of fuzzy
logic, WLC, and MCDM has high accuracy and
positioning in detecting optimum wind fields. The
final map is divided into four classes: appropriate,
moderately appropriate, relatively inappropriate,
and inappropriate. The obtained results also show
that the middle sections are the most suitable areas
for establishing a wind power plant. However, the
more specific results of this study show that some

regions in Haris, Tabriz, and Bostan Abad have a
higher potential (Nasehi, S., Karimi, S., & Jafari, H.,
2016: 116-124).

This study aims to integrate Geographic Infor-
mation System-based Multi-Criteria Evaluation
(GIS-MCE) models with economic frameworks to
estimate the optimal purchasing price for electric-
ity produced by wind turbines. 13 criteria maps
were used and integrated using ordered weighted
averaging (OWA) as a type of MCE model. The
criteria were initially normalized based on the
minimum and maximum values, and weights were
assigned to each criterion using the best-worst
method. The OWA model identified optimal site
locations at various decision-risk levels. The eco-
nomic efficiency of wind turbines and the potential
purchasing price of electricity from turbines were
also assessed in terms of net present value (NPV).
The results show that the Ardabil and Southern
Khorasan provinces of Iran had the most signifi-
cant areas in the very suitable class for wind tur-
bine installation (Shorabeh, S. N., Firozjaei, H. K.
et all, 2022: 112).

Various studies have been conducted in differ-
ent countries regarding the above research topic. In
the study, the best one of the different methods ac-
cording to the wind indicators of the country was
determined, and the research was carried out in that
direction.

Materials and methods

GIS spatial analysis was performed to determine
the most optimal areas in the study. The succession
was performed as follows: 1. Overlay Analysis:
Wind data are overlaid with field data to identify
areas with high wind potential, considering the
terrain effects. 2. Restriction Criteria: Exclusion
criteria have been established for ineligible areas,
such as densely populated areas, protected areas, or
areas where land use is conflicting. 3. Cost Analysis:
The cost of developing wind farms in different
locations was evaluated, considering factors such
as land prices, infrastructure development, and grid
connection. Then, weighted analysis was performed
for site selection, and weights were assigned to
various factors according to their importance (e.g.,
wind speed, terrain, cost), and a suitability map was
created by combining these weighted factors. Then,
multi-criteria decision analysis (MCDA) techniques
were used to rank potential wind farm locations
based on a weighted suitability map.
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Results and discussion

A more detailed review of site selection and
wind farm optimization covers the following:

1. Wind Source Assessment:

It is a critical first step in identifying suitable
locations for wind farm installations in Azerbaijan.
This includes collecting wind data over an extended
period to understand wind power, speed, and
variability in potential areas. For this, meteorological
towers equipped with anemometers, fluegers, and
other devices should be placed in various parts of
the energy potential areas. These meteorological
observation stations record the wind direction,
speed, and turbulence data at different heights from
the ground to determine suitable areas.

2. Geographical Features:

Azerbaijan has various geographical features,
including plains, mountains, and coastlines. How
these features affect wind patterns is analyzed. For
example, these areas potentially become suitable
for wind farms, as wind tends to accelerate along
mountain passes and shorelines. With the data
obtained, Geographic Information System (GIS)
tools are used to create detailed maps of the terrain
and help identify areas with suitable topography for
wind power.

3. Proximity to Mains:

Proximity to the electricity grid is very important
for the efficient transmission of the produced wind
energy to the consumers. Because it is necessary
to consider the distance between potential wind
farm sites and existing or planned electricity
infrastructure. Grid connection points and capacity
assessments are made to determine the feasibility of
connecting wind farms to the grid without significant
infrastructure improvements.

4. Wind Farm Layout Optimization:

Once suitable areas have been identified, the next
step is to optimize the layout and design of the wind
farm for maximum energy production. This includes
determining the number, type, and placement of
wind turbines. Computer-aided design (CAD) and
computational models are used to simulate wind
flow through the selected area. These models take
into account factors such as wind speed, direction,
track effects, and terrain to optimize the layout.

5. Turbine Selection:

They will need to select the wind turbine models
best suited to the specific wind conditions in the
country. Turbines are available in a variety of sizes
and configurations, and their choice affects energy
production and efficiency. Factors such as rotor
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diameter, hub height, and power curve characteristics
will be considered to ensure the selected turbines are
well-suited to the local wind source.

6. Environmental Impact Assessment:

During site selection and optimization,
environmental impact assessments are carried out to
assess potential ecological and societal effects. This
includes assessing the impact on wildlife, habitats
and local communities. To minimize adverse effects,
mitigation strategies will be developed, such as
adjusting turbine layouts to reduce bird strike risks.

7. Cost-Benefit Analysis:

It is conducting a cost-benefit analysis to
determine the economic viability of the chosen site
and layout. This analysis considers factors such as
installation costs, maintenance costs, and expected
energy output. Economic benefits such as job
creation and potential revenue from energy sales are
also included in the assessment.

The above-mentioned criteria were examined
separately in this study, and the following results
were obtained:

Azerbaijan’s wind energy potential was deter-
mined by calculating the intervals and correlation
coefficients of wind speed indicators based on the
indicators received from meteorological stations
(Ayyubov A.C., Haciyev G.A., 1984: p. 133). In
addition, F.A. Salmanova investigated ways to pro-
vide hot water to a country house based on solar and
wind energy in the natural conditions of Absheron
and the Caspian Sea coast (Salmanova F.A.
2012: 27). P.F. Rzayeva, Regionalization of Azer-
baijan in terms of joint use of solar and wind energy
for improving the social conditions of the popula-
tion (Rzayev P.F., 2003: 37), O.M. Salmanov, Azer-
baijan’s wind energy resources and the possibilities
of their use (Salmanov O.M., 2009: 56-67), M.A.
Gurbanov and M.P. Rzayeva, simple solar and wind
devices (Rzayev P.F., 2003: 37), A.M. Khammedov
Possibility of using hybrid photoelectric generators
and wind turbine devices in Azerbaijan (Khamme-
dov A.M., 2012: 53-68). A.M. Huseynov Social ac-
ceptance of wind energy in Azerbaijan, Ch.M. Chu-
varli and V. I. Jesman researched the conversion and
use of wind and solar energy (Chuvarli Ch.M., Jes-
man V.1, 2003: 213).

Wind speed and power density were calculat-
ed for low, medium, and high relative heights of
10, 50, and 100 meters in energy potential areas.
Analyzing the wind speed data of meteorological
observation stations at a height of 50 m, it was de-
termined that only 10.7% of the country’s territory,
or 9.2 thousand km? (5.5 m/s and above), is suit-
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able for wind turbines (Fig. 1). The average annual
wind speed in the aforementioned areas is 5.6 m/s,
and the average power density is 390 W/m?. Ac-
cording to these indicators, the total wind energy
potential was calculated to be 800 MW because of
the country’s geographical situation, natural con-
ditions, and economic infrastructure (The Global
Wind Atlas, 2022). Based on the average 18%
power factor of 10-meter-high turbines in Azer-
baijan, the potential electricity production amount
will be 2.4 billion kW (Aliyev, R.N., 2015: 92).
This amount equals 8.6% of the 27.8 billion kilo-
watts of electricity produced in the country in 2021
(EaP Green, 2015: 33).

The average annual wind speed indicators in
Azerbaijan for 1981-2020 were analyzed using the
spatial analysis tool in ArcMap, divided into § parts,
and the size of the wind energy potential arcas was
calculated. Thus, the areas with wind speeds of 2.5—

3.5 m/s for the placement of wind turbines are 3.0
thousand km? (3%) and 13.5 thousand km? (16%)
for divisions I and II, respectively. Areas with low
power (3.51-4.5 m/s) energy production potential
were grouped within the III and IV divisions and
were calculated separately at 20,000 km? (23%) and
16,000 km? (18%). The medium strength areas of
the V and VI divisions with wind speeds between
4.51 and 5.5 m/s are 8 thousand km? (9%) and 17
thousand km? (20%), respectively (NASA MER-
RA-2 Data, 2020). The area of the territories within
the VII and VIII divisions with high wind resources
(5.51-6.5 m/s) and technical potential for the con-
struction of wind power plants is 5.1 thousand (6)
and 4.1 thousand km? (5%) (Fig. 1) Because the
potential area of 9.2 thousand km? covers the Ab-
sheron Peninsula and the shores of the Caspian Sea,
they are considered the most suitable areas for the
construction of wind power plants.
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Figure 1 — Average annual wind speed of Azerbaijan (1981-2020) (NASA MERRA-2 Data, 2020)
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Based on the MERRA-2 satellite database, the
wind speed data of the last 40 years (1981-2020) at
84 locations in the country were analyzed and the
average annual wind speed in Azerbaijan was de-
termined to be 4.41 m/s. As can be seen from the
graph, although an increase of 0.1 m/s was observed
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in the average annual wind speed, the wind speed
remained stable compared to 10 years. Also, the
maximum average speed across the country was
9.67 m/s on Pirallahi Island and the minimum speed
was 1.68 m/s in Gabala district (NASA MERRA-2
Data, 2020).

Figure 2 — Average annual wind speed in Azerbaijan for 1981-2020 (NASA MERRA-2 Data, 2020)

Comparative analysis of the data of existing mea-
surement observation points prepared a wind speed
map in Azerbaijan, Global Wind Atlas, Gmos-5 and
Merra-2 satellites, Climate Atlas, Ecological Atlas
and Geographical Atlas of the Republic of Azer-
baijan (The Global Wind Atlas, 2022). The average
annual minimum wind speed in the territory of the
republic is 1.95 m/s, maximum 5.6 m/s and average
3.6 m/s. The areas where the average wind speed
is higher than 3.5 m/s mainly cover the Absheron
Peninsula (Fig. 3). Because of the analysis of the
obtained data, it was determined that the wind speed
measured by satellite is 0.81 m/s lower than the data
of the existing observation points. For this purpose,
the wind energy potential was studied based on the
basic data of the Global Wind Atlas, another source
(The Global Wind Atlas, 2022).

The areas with average wind speed are Sharur,
Julfa and Ordubad districts of Nakhchivan. Only
560 km? of these regions have wind potential at a
relative height of 50 meters. The average annual
wind speed of NMR varies between 3-3.5 m/s, be-
ing much lower than in the Absheron region (Mam-
madova Z.M., 2015: 328). The geographical posi-
tion of Nakhchivan creates a great pressure because
of the movement of two air streams interacting with
each other (cold air of arctic origin from the north
and warm air mass of tropical origin from the south)
and causes moderate winds in Julfa and Ordubad
regions. In the Ganja-Dashkasan zone, the average
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annual wind speed is 3-3.5 m/s and the number of
windy days is 95 days (Ahmadov S.A., Novruzova
S.N., 2019: 124-128).

Another region of the country, the southeast-
ern coastal areas of the Mingachevir reservoir, has
considerable wind energy potential. The average
wind speed in the Lerik-Kelvaz zone at a relative
height of 50 m is 5.5-6.5 m/s (Aliyev R.N., 2015:
368). Winds with a speed of 0-1 and 2.5 m/s in the
northeast and southwest directions make up 80-85%
of the mountainous areas of the Greater Caucasus.
Although strong and hurricane-like winds are rare
in these areas, their speed does not exceed 20 m/s.
2-5 m/s wind is observed in the plain part of Ganja-
Gazakh, and 6-10 m/s in the foothill regions (The
Global Wind Atlas, 2022).

At the same time, western and southeastern
winds, with a speed of 0-1 and 2-5 m/s (80%) prevail
due to breeze and mountain-valley circulation in
Lankaran-Astara. It should be noted that starting
from the 30s of the last century, both the wind
speed and the number of windy days has been
decreasing. The average annual wind speed in the
country decreased by 12% in 1961-1990 according
to climate norms. The decrease in wind speed is
mostly observed in the Kura-Araz plain (47%), in
the coastal areas (22%), and the least in the foothills
and low mountain zones (9%). The modern climatic
norm of the number of days with strong winds (15
m/s and more) has increased by more than 2 times
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compared to the norms before the 1960s in most
stations (81%) and has decreased by an average of
12% in other stations (19%) (Mammadov R.M.,
2014: 147-149). In coastal areas, the number of days
with strong wind is 52 days per year on average, and
the highest number is observed in the Absheron
Peninsula (Pirallahi-129 days), the least in the
Lankaran plain (6 days) and the Kura-Araz plain
(10-64 days) (NASA MERRA-2 Data, 2020).
Another region of Azerbaijan, that is included
in wind energy potential zones, is Karabakh, where
the strengthening of the economy is the country’s
priority. To determine the wind energy potential of
the region and install wind power, in the first stage,
meteorological measurement data on long-term
wind speed, strength, and duration of annual windy
days were collected and classified. According to
data from satellite observation points, the average
annual wind speed in the Karabakh economic region

varies from 2 to 4 m/s. The area of the regions with
wind speeds up to 2 m/s is 9.8 thousand km? and
includes the Tartar, Barda, Agdam, and Aghjabadi
regions and the banks of the Araz River (fig. 2).
Here, the number of days with an annual wind
speed higher than 15 m/s is 10 days/year (The
Global Wind Atlas, 2022). The number of days
with wind speeds exceeding 15 m/s is between 10
and 20 days/year, including the 4.6 thousand km?
areas with wind speeds between 2 and 4 m/s, the
low mountainous part of Kalbajar, Lachin districts,
and the surrounding areas of Shusha city. For the
construction of wind turbines in the region, the
number of days with an annual average wind speed
of 4 m/s in 1.08 thousand km? is approximately
25 days. Areas with high energy potential include
the Kalbajar region along the border with Armenia
and the surrounding areas of the Murovdag range
(NASA MERRA-2 Data, 2020).
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Figure 3 — Average annual wind speed indicators of the Karabakh region (50 m relative height)
(NASA MERRA-2 Data, 2020)

As can be seen from figure 4, the areas with
medium and high wind speeds in the Karabakh re-
gion include the territories of Kalbajar and Lachin
regions. For this purpose, the average annual wind

speed map of those areas was prepared based on
the global wind atlas. Wind speed is grouped into
3 parts by qualitative background method. About
582.3 km? or 15% of the total area where the wind
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speed is between 6.5-13.8 m/s is suitable for the
construction of medium-power wind turbines
(red part) (NASA MERRA-2 Data, 2020). These
works are useful for the development of the green
economy in the Karabakh region, as well as for the

effective use of labor resources in the region. For
this purpose, the government is preparing projects
for the establishment of smart villages in Karabakh
and plans to get all the energy from hydro, solar,
and wind.
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Figure 4 — Average annual wind speed of Kalbajar and Lachin regions
(The Global Wind Atlas, 2022)

A main power density map was prepared ac-
cording to the wind speed distribution map of areas
with high wind speed in the region (Fig. 5). Power
density is divided into 3 parts in this map, prepared
by the quality background method. Areas where the
wind speed is higher than 6.5 m/s correspond to a
wind power density of 1000 W/m?. This indicator
rises to 6000 W/m? wind power density in moun-
tainous areas above 3000 meters (The Global Wind
Atlas, 2022). Although this makes the construction
of wind turbines in the area inconvenient from an
infrastructure point of view, it is possible to produce
wind energy to a certain extent.
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In Azerbaijan, the areas with high potential
compared to the territory of the country are the
Caspian Sea and the shores of the Absheron
Peninsula of the Caspian Sea. The following table
was prepared using the annual wind speed data
in these areas. Zones with high suitability for the
creation of wind farms in the country (wind speed
5.5-7 m/s) are the Caspian Sea coast of Khizi region,
Yeni Yashma, Shurabad, Sitalchay, Gilazi, Garadag,
Pirallahi and Chilov islands. Wind speed (4-5.5
m/s) medium favorable areas are Shubani, Puta,
Umid and Gobustan settlements, the western part of
Absheron peninsula Cheyildagh, Khizi and Siyazan
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regions are low and medium mountainous areas  2-4 m/s in the northern and southern zones of the
(ANAS, 2004: 38). As can be seen from the table,  Caspian coast. It is not considered economically
although the wind speed in and around the Absheron  viable to build wind turbines in these low wind
Peninsula is over 6 m/s, this speed varies between  speed zones (fig. 1).

Mean power density
Wim?
0.05 -500

500 - 1000
1000 - 6,000

Shakhbuz

Figure 5 — The main power density of the Kalbajar and Lachin regions
(The Global Wind Atlas, 2022)

Table 1 — Monthly and average annual wind speed in Caspian coastal areas (Mammadov R.M., 2018: 207)

Location | 01 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 10 1 12 ﬁ:l?:gl
Shubani 81 | 88 | 87 8 74 | 85 | 89 | 81 | 82 | 75 | 69 | 72 8
Sumgait | 72 | 72 | 77 7 63 | 64 7 69 | 69 | 72 | 68 | 68 7
Puta 64 | 74 | 72 7 66 | 73 | 77 | 72 | 64 | 59 | 53 | 55 6.7
Pirallahi | 69 | 7.1 | 72 | 64 | 59 | 62 | 66 | 65 | 65 | 67 | 66 | 66 6.6
Bina 63 | 67 | 73 | 67 | 66 | 67 7 63 | 58 6 58 | 58 6.4
Nﬁgin 6 7 69 | 56 | 54 | 56 | 59 | 67| 69 | 65 | 72 | 67 6.4
Baku (obser)| 6.1 | 66 | 69 | 65 | 62 | 65 | 68 | 63 | 62 | 61 | 57 | 56 6.3
Chilovisland| 6.6 | 67 | 66 | 55 | 53 | 58 | 65 | 62 | 63 | 64 | 67 | 63 6.2
OilRocks | 63 | 68 | 69 | 52 | 47 | 53 | 63 | 58 | 64 | 61 | 72 | 67 6.2
Mardakan | 6/6 | 64 | 6.6 6 57 | s8 | 61 | 56 | 54 | 56 | 55 | 5.6 5.9
Mashtaga | 62 | 64 | 67 | 61 | 56 | 57 | 61 | 56 | 53 | 54 | 53 | 54 5.8
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Table continuation

Location | 01 02 03 04 05 06 07 08 09 10 1 12 :Vr::::;lflt
Shabran | 43 | 42 | 46 5 43 | 46 | 46 5 46 | 42 | 43 | 41 45
Neftchala | 3.7 | 41 | 48 | 44 | 44 | 44 | 43 | 43 | 42 4 39 | 37 42
SarahIsland | 3.3 | 3.5 | 44 | 47 | 48 | 45 4 4 39 | 38 | 35 | 32 4
Olot 33 | 3.9 4 37 | 39 | 41 | 41 | 41 | 42 | 36 | 34 | 33 3.8
Astara 3.1 3 28 | 28 | 27 | 27 | 27 | 27 | 27 | 27 | 27 | 27 2.8
Xachmaz | 2.1 | 23 | 24 | 25 | 24 | 25 | 23 | 24 | 23 | 21 2 2 23
Guba 17 | 17 | 18 | 19 2 20 | 21 | 21 | 19 | 18 | 17 | 17 1.9
Lankaran | 1.5 | 1.7 | 17 | 1.9 | 19 | 1.9 | 19 | 1.8 | 1.8 | 1.8 | 19 | 14 1.8

Conclusion

Geospatial analysis has been used to identify
several potential wind farm locations in Azerbaijan.
This analysis is a powerful tool that can identify
optimal wind farm locations in Azerbaijan. By
carefully considering all relevant factors, the
article states that geospatial analysis is based on
determining the areas where wind farms can produce
the most electricity and have the least impact on the
environment.

GMOS MERA 2 and Global Wind Atlas
databases were used for the purpose of locating wind
power plants in areas with wind energy resources in
the republic. As a result of the analysis carried out in
the ArcGis program, it was determined that the area

of highly useful areas (Caspian coast of Khizi district,
Shubani, Pirallahi, Chilov, etc.) is 0.33 thousand
km?. Wind energy potential areas of Azerbaijan
are weak (2-4 m/s, 2.66 thousand km?-45.19%),
medium (4-5 m/s, 1.72 thousand km?-29.17%) and
high (5-7 m/s, 1, 51 thousand km?-25.64%) are
grouped into 3 classes. The most optimal locations
across the country have been determined and total
energy production through stations in these areas
has been calculated at 3.6 billion kWh.
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AKTOBE KAAACbIHAA KAAAADBIK OPTAHbI AAMbBITYADIH,
KOAIKTIK-UHOPAKYPbIABIMADBIK XKAFAAUAAPDI

KaAaAbik opTaHbiH, Npo6AeMarapbl PeTiHAE KAaAaAapAbIH Te3 ecyi KOAIKTIK-MH(PaKYPbIAbIMABIK,
JKaFAQMAbl AQMbITYAbI KQXKET eTeAl. XaAblk MeH KOFaMAbIK, KOAIKTIH ©3apa iC-KMMbIAbIH ecernke aAman,
KaAaAa KeOAIKTi yTbiIMAbI 6ackapy MyMKiH emec. bByA e3apa apekeTTecyaiH ayMakTbIK, epeklleAikTepi
MEH 3aHABIAbIKTAPbIH GiAMEY XKaHe eAeMey KaAaAaFbl KOAIKTIH AaMYbIH AYPbIC XKOCMapAayAbl, KaAaHbIH
KOAIK-KOMMYHUKALMSIABIK, OPTACbIH JKOHE KOAIK KbI3METIH GararayAbl KMbiHAATaAbl. XKOA Xeaici meH
KOAIK MH(DPaKYPbIAbIMbIHbIH, Xar-Ky/i KaAa TYPFbIHAAPbIHbIH, ©6Mip Cypy CanacblH XakCcapTy >KoHe KaAa
3KOHOMMKACBIH AAMbITY MYMKIHAIKTEPIH apTTbIPy YLUiH MaHbI3Abl OOAbIM CaHaAaAbl.

Makanapa AkTe6e KaAacblHblH — KOAIKTIK-MH(PAKYPbIAbIMABIK,  XKaFAalAapbl  TaAAQHAABI.
3epTTeyAiH MakcaTbl — AKTO0E KaAaCbiHAAFbl KOFAMABIK, KOAIK >KYMEAEPiHIH AaMyblH capaAay >KoHe
OAApPAbIH, MPOBGAEMAAAPbIH aHbIKTAYy. 3epTTEYAIH 3MMMPUKAABIK HEri3i KaAa TypFbIHAAPbIHbIH SAey-
METTIK cayaAHaMaAapblHbIH HaTUXKeAepi 60AAbl. CayaAHamara KaAaHblH 8p ayaaHbiHaH 500-Ael apam
KatbicTbl. CayaAHamMa >kayanTapbl ynaiMeH >KoHe Mambi3beH ecenTeain, TaapayFa MaiAaAaHbIAAbI.
TypakTbl AaMy TYPFbIChIHAH Kasipri yakbiTTa AKTebeaeri yAkeH npobAema — KaAa GoMbIHLLIA XXYPY YLUiH
JKeke KOAIKTepAl NarAaAaHaTbiH XaAbIKTbIH YAECiHIH ecyi. KeAik XyreciHiH, akoAorusiFa Tepic acepiH
TOMEHAETY KypaAAapbiHbIH 6ipi KOFAMAbIK KOAIK XYMECIH AAMbITy >KoHe TaHbIMaA eTy. TypfFbiHAQP
apacblHAQ XXYPri3iAreH cayaAHamaAapAbIH HOTUMXKEAEPI a3amaTTapAblH XKeKe aBTOKOAIKTeH 6ac TapTyra
JKOHE KOAIKTIH, HEFYPAbIM 3KOAOTMSAbLIK, TYPAEPIHE Kellyre AaibIHAbIFbIHbIH TOMEH AEHreni TypaAbl
anTaabl. Kaaa TypFblHAQPBIHBIH, MiKipAEPi KOFAaMADIK, KOAIKTE KbI3MET KOpPCETYAIH, COHFbl 2022-2023
>KbIAAQPbI >KOFapblAaFaHblH KepceTeAi. 3epTTey KOpPbITbIHAbIA@PbI iCKE aCbIPbIAbIM KATKaH KeAiK
casicaTblH XETIAAIPY Ke3iHAE ipi KaAaAapAbIH XXeEPriAiKTi ©3iH-63i 6ackapy opraHA@pPbIHbIH KbI3METIHAE
nanAaAaHbIAYbl MYMKIH.

TyHiH ce3aep: KOFaMAbIK, KOAIK, KOAIK XXYMECi, KaAa XXOAAAPbI, KOAIKTIK MH(DpaKypbiAbIM, AKTebOe
KaAachbl.
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The transport and infrastructure conditions
of developing the urban environment in the city of Aktobe

The rapid expansion of cities presenting the urban environment problems involves the development
of transport and infrastructure conditions. To manage the city transport beneficially is possible only tak-
ing into consideration the interaction of the population and public transport. Not knowing and disregard-
ing the regional features and principles of such interaction implies difficulties to work out the plan to
correctly develop the urban transport, to assess the transport and communications system and transport
services. The conditions of the road network and transport infrastructure are considered essential to
enhance the life quality of the urban population and promote the opportunities for the development of
the city’s economy.

The article presents the analysis of the transport and infrastructure conditions of Aktobe city. The
purpose of the study is to review the development of public transport systems in Aktobe and specify
their problems. The empirical basis of the study was the data of social surveys held among the residents
of the city. The survey involved about 500 people from different districts of the city. The survey results
were calculated in points and percentage and then used for the analysis. In the context of permanent
development a current big problem for Aktobe is the increase of the part of the population using per-
sonal vehicles to move through the city. One of the ways to reduce the negative impact of the transport
system on the environment is the development and mainstreamification of the public transport system.
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The results of the surveys held among the population point to a low level of people’s being ready to
refuse from using their own cars and to pass to more ecological transport. According to the opinion of
the city residents the quality of the service in public transport has grown over the past 2022-2023. The
results of the study can be applied in the work of local self-governments of major cities in the process of
implementing transport policy.

Key words: public transport, transport system, city roads, transport infrastructure, the city of Aktobe.
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TpaHcnopTHO-MH(PACTPYKTYPHbIE YCAOBUS Pa3BUTUS
ropoACKON cpeAbl B ropoAe AKTobe

BbICTPbI POCT TOPOAOB Kak MPOOAEM TFOPOACKOM CpeAbl TpebyeT pasBuTWS TPaHCMOPTHO-
MHPPACTPYKTYPHBIX YCAOBMIA. PaupoHaAbHOE yrpaBAeHWE TPAHCMOPTOM B FOPOAE HEBO3MOXKHO 6e3
yuyeta B3aMMOAENCTBUSI HaceAeHUs M OOLLEeCTBEHHOro TpaHcropTta. HesHaHue M WMrHopupoBaHue
TEPPUTOPUAAbHBIX OCOOEHHOCTEN M 3aKOHOMEPHOCTEN 3TOr0 B3aMMOAEMCTBUS 3aTPYAHSIET MPABUAbHOE
NMAQHMPOBAHME Pa3BUTMS TPAHCMOPTA B FOPOAE, OLIEHKY TPAHCMOPTHO-KOMMYHMKALIMOHHOM CPeAbl FOPOAA
M TPaHCMOPTHbIX YCAYT. COCTOSIHWME AOPOXXHOM CETU M TPAHCMOPTHOM MH(PPACTPYKTYPbl CUMTAETCS BAXKHbBIM
AAS YAYYLLEHWS KQUECTBA >KM3HM rOpOXKaH W MOBbILLEHWS BO3MOXXHOCTEN Pa3BUTMS SKOHOMMKM FOpoAQ.

B craTbe aHaAM3MPYIOTCS TPaAHCMOPTHO-UH(PACTPYKTYPHbIE YCAOBUSI roposa AkTobe. Lleab
nccaepAoBaHus-AMddepeHLmaLms pa3BuTUS CUCTeM 0OLLECTBEHHOrO TpaHCnopTa r. AKTo6e 1 BbisiB-
AeHME UX NPOOGAEM. IMMUPUUECKON OCHOBOW MCCAEAOBAHMS MOCAYXKMAM PE3YAbTATbl COLMOAOIM-
YeCcKMX ONMpoCoB ropo>kaH. B onpoce npuHAAM yyacTre okoAo 500 YeAOBeK M3 KaXKAOTO paioHa ropoAa.
OtBeTbl onpoca O6bIAM paccumTaHbl B 6aAAaX M MPOLIEHTAX M MCMOAb30BaHbl AAS aHaAm3a. C TOuKM
3peHUst YyCTOMUMBOrO pas3BuTus Goabluasi npobaema B HacTosulee Bpems B AKTOOe — 3TO pOCT AOAM
HaceAeHMs, NCMOAb3YIOLLEro YaCTHbIA TPAHCTIOPT AAS MepeABUXKeHUs Mo ropoAy. OAHMM M3 CPEACTB
CHMYKEHMS HeraTMBHOrO BO3AEMCTBMS TPAHCMOPTHOM CUCTEMbl Ha 3KOAOTUIO SIBASIETCS pa3BUTUE U
MOMyASpU3aLms CUCTeMbl OOLECTBEHHOIO TPaHCnopTa. Pe3yAbTaThbl MPOBEAEHHbIX ONPOCOB HACEAEHMS!
rOBOPSIT O HU3KOM YPOBHE FOTOBHOCTM MPaXkAaH 0TKa3aTbCsl OT AMYHOIrO aBTOTPAHCNOPTAa U NepenT Ha
6oAee 3KOAOTUUHbIE BUABI TpaHcrnopTa. OT3bIBbl FOPOXKAH CBUAETEABCTBYIOT O TOM, UYTO KOAMYECTBO
YCAYT 0OLLECTBEHHOIO TpaHCropTa 3a nocaeatme 2022-2023 roabl yBEAUUUMAOCH. MTOrM MccAeAOBaHNS
MOTyT ObITb MCMOAb30BaHbl B AEITEABHOCTM OPraHOB MECTHOrO CaMOYMpPaBAEHUSI KPYMHbIX FTOPOAOB
MpW COBEPLUEHCTBOBAHMMN pPeaAn3yemMoi TPAHCMOPTHOM NMOAUTUKM.

KAtoueBble CAOBa: OOLLECTBEHHbIM TPAHCMOPT, TPAHCMOPTHAs CUCTEMa,
TpaHCnopTHas MHAPaACTPYKTypa, r. AKTo6e.

AOpPOrnm TropoAa,

Kipicne

Kemik xyiieciHiH kaFaiibl Ke3 KeNTeH KaTaHbIH
QJIEyMETTIK-DKOHOMHKAJBIK JaMybIHAa MaHbBI3/IbI
poII aTKapajibl, all eIl MEKeH HEFYPIIbIM YIIKeH 00J1-
ca, OHBIH MOHI COFYPJIBIM JKOFapbl 0osabl. Kaszipri
3aMaHFbl KaJanapJbl SKOCHapiay KypbUIbIMbIH/IA
KOJIiIK MH(PaKYpbUIBIMBI KallaJIbIK OPTaHBIH Oac-
Ka DJIEMEHTTepi JaMUTBHIH HETi3 OOJBIT TaObLIAIBI:
TYPFBIH Y# KelleHepi, OHAIpiCTIK ailMaKTap, aiey-
MeTTIK HbIcaHaap, T.0. (Gossling, 2016). Kana Muk-
poayiaHapbIHBIH KOJIIKTIK OaiIaHbIChl, KOFaM/IbIK
JKOJIAYIITBIIAp KOJIri KYHEeCiHIH jKal-KyWi XallbIK-
TBIH OMIp CYPY JKaHIbIIBIFbIHA TIKEJICH 9cep eTei.
Kemix »xy#ieciHaeri »arqaiIblH CUTIATTaMachl pe-
TIHJIC KOJIIKIIEH KAMTaMacChI3 €Ty KaJlaJIbIK OPTaHbIH
camachlH Oaranaymarbl HETi3ri (hakTopiapsH Oipi.
Byt Gacka KOMIIOHEHTTEpTe Jie 9cep eTe/li: OUTKeHI
OJT aIaMHBIH KQKETTUTIKTEPIiH JKy3ere achIpyFa KYH-

JICITIKT] YaKbIT HIBIFbIHIAPBIH aHBIKTAHIbI )KOHE KO-
Oinece omapapl mekteiai (Yannis, Chaziris, 2022).
Kenikmen kamTamach3 €Tyl TiKelel 3epTTeyMeH
Kartap, 0JI TypaJibl aKapaT dJIeyMEeTTIK-DKOHOMHKA-
JIBIK OaFBITTAFbl KOJIaHOAJBI 3ePTTEYIIEPi KYPri-
3y Ke3iHe MaHbBI3bI MaTepHrall OOJIBINT CaHaa]lb:
QIeyMEeTTIK WH(PaKYpPHIIBIM OOBEKTUIEPIH OpHa-
JACTHIPYAbl OHTAWIAHIBIPY, MAPKETHHITIK IKOHE
Oacka ma OwusHec-3epTTEyNepal YHBIMAACTHIPY.
KemikneH kamTamachl3 €Ty JKBUDKBIMAHTBIH MYITIK
HapBIFBIHBIH KOINTETCH CETMEHTTEPIHIH CepITiHIl
JMaMybIHIa, Tayapiaap MEH KbI3METTEepIi caTylbIH
QJIEyMETTIK-KOMMEPIHUSIBIK HHPPAKYPBLIBIMBI
OOBEKTUIEPIH OpHANACTHIPYABl OHTAMIAHABIPY/Ia
MaHbI3/1bI pei1 aTkapajbl (Boskoea, T.0., 2022).
Kananbik KoFaMIbIK KOJIIK ipi KaJlaHbIH KeHiC-
TIrH KaJIBINTACThIpaabl. TYPFBIHAAP MMEH KOFaMIbIK
KOJIKTIH 63apa ic-KMMBUIbI — KaJia )KYMBICBIHBIH Ma-
HBI3/IbI KOpiHicTepiHiH Oipi. by e3apa apekerrecy-
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Axkre0e KaJachlHIa KaTaJbIK OPTAaHbI JaMBITYIbIH KOIIKTiK-HHPPaKYPBUIBIMIBIK JKaF Jaiaapsl

i 3epTTey KaJlaHbl IaMYbIH YTHIM/BI )KOCTIapiiayFa,
KaJIaJIbIK ayMaKThl )KOHE KaJTaJblK KOFaMJIbIK KOJIiK-
Ti Oackapyra MyMKiHAik 6epeni. Kenik sxemici — xe-
JUTIK (MarucTpambAblK KeIleJaep MeH KOJIap/aaH)
KOHE TOPAINTHIK AJIEMEHTTEpPACH (asuigama IyHK-
TEpiHEH OHE KOJIK KeNIepiHiH KHBUIBICTaphI-
HaH) TYpPaTbIH KeJIiK KaHKACBIH KaJbIITACTBIPYIbIH
Herizi Oospm TaObuTambl. Kemmik JKemiciHIH epek-
LIETIKTEepl KOJK KaHKACBHIHBIH KYPBUIBIMBIH YKOHE
asiiama IyHKTTEpiHIH TapalyblH aHBIKTalb1, Oy
Kaja TYpFBIHAApbIHA, OHBIH TIipLIUIriHe TiKeJen
ocep ereni. CoHmaii-ak, KoK JKCIICIHIH KaJIaJbIK
KOFaMJIbIK KOJIIK MapLIpyTTapblHBIH OpHaJaCybIHA
JKOHE KOJIKTIH KOJDKETIMIUTITIHE A€ BIKMAIBI 30].
MapipyTTapAblH canapiap kacay MYMKIHAIT MEH
KaJla ayJaHAapbl apachlHIAFbl KOJiK OaillaHBICHI-
HBIH 0araMabUIBIFBIHAH TYPATBIH KOJIKTIK KbI3MET
KOpCETy ACHTeHi KoK JKeJICIHIH CUIaTTaManapbl-
MeEH YiineciMi qamubl. Kananbik KOFaMIIbIK KOIiK
KBIJDKBIMAITBI KypaM OipJiKTepiHiH CaHbIHA, OHBIH
KO3FaJIbIC KApPKBIHABUIBIFBIHA, a1 KOJIIKTIK KbI3MET
KOPCETY JKbIDKbIMAJBI KYPaMHBIH dPrOHOMHUKAIBIK
cUIMaTTaManapblHa, OHBIH CHIHBIMABLIBIFBIHA Oaiina-
HbICTHI (YTKHH, 2008).

XKonaymeimap TackIMabl CaNachIHAAFBl  €H
©3eKTi MocemeNepre aBTo0ycTapApIH KaHaraTTaHap-
JIBIKCBI3 YKaFAalbl, KECTEHIH OY3bUIYyBl KOHE KbI3-
METKepIepIiH Kociowmmiri kataapl. KazakcTanmars
KOJIKTI KaKChI )KYMBIC ICTEHUTIH )Y€ PETiH/Ie eMec,
TachIMaJIZIay MOJENI PETIHAC CHUITaTTayFa OOJIaibl.
1990 sxpmapbl KypbUIFaH >Kyhe pedopmanayabl
KakeT eTedi. Herisri kamamaap aBToOyc mapKiH xa-
HApTyIbl, MApUIPYTTHIK JKETiHI OHTaWIaHABIPYIbI,
JKOJAyIIbIIap aFbIHBIH €CENKe allyJIbIH allbIK dJTic-
TEpiH EHTi3y/l >KOHE KOFaMJbIK MaijanaHy YIIiH
KOJIAMJIBI JKaFaainap skacayasl KamTysl THic. Kemik
WHPaKYpPBUIBIMBIH THIMAI OacKapy >KoJjayIibLiap
TachIMaJIbIl JKYHeNepiHiH Y3AIKCi3 )KYMBICHIH, THIM-
JUTITIH KOHE TYPAKThl dKYMBICBIH KAMTaMachl3 €Ty
yiriH MaHbIel. MHQpakypbuIbIMABI GacKapyablH
CEeHIMJI KYHeciH JaMbITa OTBIPBII, KOJIK OpraHaa-
PBI KO KETIMAUTIKTI )KaKcapTa ajgaabl, THIMILTIKTI
apTTBIpaab], eHOCKTI KOpFayabl KaMTaMachl3 eTeli,
SKOJIOTHSIIBIK MOCEIIEIep/Ii IeTe Il )KOHE HEeT13/el-
IeH JKoclapiiay MEH IIelliM KaObUiaaynbl Ky3ere
aChIPaIIBI (Sleszyﬁski, 1.0., 2023; Rasca, Saeed,
2022).

Ipi Kamamapmarsl KeIiK KYWeCiHIH HerTi3ri op-
HBIH TYCIHY KOJIKTi )OcTapJiay MpoLeciHe Kyiie-
JIK TOCLII KOMMAHYABIH KAXKETT1 aIFbIIapThl. by
MYHJIa KaHJai xKyHenep MeH KeJIiK TYpJiepi KYMBbIC
ICTEHTIHIHE, OJApABIH KaJaJblK KOMMYHUKAIIH
KYWeciHe TiKeNel ocepiHe, COHai-aK OJiapbIH
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Kajara y3aK Mep3imji, Oackarra aiTkaHma, Kaja-
JIBIK OpTa MEH OMip caltachblHa Kayai ocep eTeTiHiHe
Kapail perreneni. Kemik xyienepinin QyHkuusia-
PBIH, COHJAM-aK oNapiblH Kalaiapja aTKapaTbiH
POJIIH eH KaJIbl CUIaTTayiaH OChl XKyHenepre Ko-
WBITATHIH HET13T1 TajanTap TybIHAalasl. bip Karbi-
HaH, KeJIiK Xyieci anamaap MEH Tayapiap/bl Tachl-
MaJJIay/IbIH THIMAI KBI3METTEPIH YCHIHYBI Kepek;
eKiHIII JKaFrbIHAH, KOJiK 0acKka KbI3MET TYpJiepiMeH
JKOHE KbI3METTEpPMEH (PYHKIIMOHAIIBI WHTETPaIlHsi-
JIaHFaH KaJaHbIH Kypamzaac OenikTepiHiy Oipi 60-
nanel. Kemik nHPpaKkyphUIbIMBL Kajla SKOJIOTHSICHIH
JKOHE OHBIH TYPFBIHJAPBIHBIH ©Mip CYpy camacblHa
3USHBIH THUTi30€yi YIIiH OHBI THIMAI KaJbIITACThI-
pyIel KaxeT erexi (Javanmard, T.6., 2023).

Kananbik ke »KyieciHiH Heri3ri KepceTKil-
Tepi peTiHae YHBIMIACTBIPY JKOHE KO3FalIbIC Kayil-
CI3JIITIH; KOJayIIBUIAp MEH KYK TaChIMaJIbl KeJeMi-
HiH KOPCETKIIITEPiH; KOFaMJIBIK XKOHE )KEeKe KOIIKTi
nmaiganany SKUUTTIHIH apaKaThIHACKIH; KOpIIaraH
opTaFra 9cep €Ty KepCeTKITepiH Oemin KepceTyre
Oomaapl. KamamapablH KeJiik jKyhenepine KOoWblia-
THIH HETI3T1 Tajanrtapra MblHanap skaTtanasl (Pama-
3aH, Hoxaros, 2023):

- KO3FaJIBICTBIH KYHEIiri MeH CeHIMITIri;

- YaKbIT NIBIFBIHJIAPBIH a3alTy;

- KOJayIblIap Kayincisairi;

- pecypcTapibl YThIMIbI TTali1ajIany;

- TEXHUKAJIBIK, KOHE SKOHOMHUKAJIBIK THIMIILTIK;

- COyJIeT-)KOCTapIay oHE dKOJIOTHSUTBIK Tallar-
Tap.

Kemix wHpaKypbUIBIMBI TEK >KONAAPABI, KO-
mipJepai KoHe 0acKa Jia KON KYpbUIBICTapbIH, aB-
TOTYpaKTap/bl, aKbUIbl TYpaK alMaKTapblH FaHa
eMeC, COHBIMEH Karap KaJlalblK KOFaMABIK KeJiK
MapKiH )KOHE OHBIMEH OaMTaHBICTBI KYPBUIBICTAP B!
na kamtuael. Ochliaiiina, Keik HHQPaKypbUTBIMBIH
nmaiganany KbeI3METTEPIIH TyTac KemeHi OOoJbIT
canananpl. Kemik WHQpaKypbUIBIMBIH THaiganaHy
MapHIPYTTHIK JKETiHI KAIBINTACTBIPY/IbI, KOFAMIBIK
KOJIIK  KYMBICBIHBIH ~ MaTepHANABIK-TEXHUKAIBIK
0a3achlH KaMTaMachl3 €Ty, KOJ Xypy TapudTepi
MEH JKEHUIIIKTepIi alKpIHaay 6l Ke3aeiai (Zhao,
Hu, 2019).

OpOip AaBTOKOJNIK KOCIMOpHBIHAA ©HAIpicTi
YUBIMIACTBIPY MEH >KOCTIapiayAblH HETi3Ti MiHJe-
Ti KOJIK >KYMBICHIH OapbIHIIA apTTHIPY KOHE KO-
Jayubiap TachIMallbl apKbUIbI XaJbIKKA KhI3MET
KOpCETy camnachblH JKaKcapTy MakcaTblHIa OapIibIK
pecypcTapabl YTRIMIBI VHIECTIpY JKOHE MMaimaiany
oonpmn Tabbuianel (Kraft, 1.6., 2022). Ka3zakcran-
HBIH K€3-KeJTeH KaJIaChIH/a KOJIK MACEIeCiH COTTi
HIenTy YIIiH YHBIMIACTHIPYIIBUIBIK Iapaiap Kaxer.
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Byn ic-mmapamapra KamaHbIH KeOIIIC-)KOJI JKENiCiHIH
OTKi3y KaOileTiH apTThIpy, KON JKYPY YaKbITHIH
azaiiTy OOMbIHIIA YCBIHBICTAP KEILIEHi, )KaHa KeJiK
00BEKTUIepIH cally XKoHE KoJifa 0ap KOk 00BheK-
TUIEPIH PEKOHCTPYKUMsIIAY, KaJajblK MaplipyT-
TapJarbl JKOJIAYIIbUIAD aFbIHBIH TEKCEpPY, KaJaHbIH
KeJIiK MH(PaKypbUIBIMBIH KEIICH I KaHFBIPTY, T.0.
kipeni. Kazipri »karmaiiza S)KOHOMAKAHBIH OJIaH 9pi
JaMybl KaKChl JKOJIFa KOWBIIFAH KOJIKTIK KaMTa-
Mack3 eTyci3 MyMkia emec (CumopoB, CHTHHKOB,
2021; Manemmuesa, 2020).

«AKkTebe KamacelH JambITyaeiH  2021-2025
JKBUTFA JICHIHT1 OpTa Mep3iMIl KEJCLIEKTIK JaMmy»
OarmapiraMachIH 93ipiiey Ke3iHIe ayKbIMIbI KYMBIC
JKYPTi3iai-KOJIAaHBICTaFbl CTPATETUSUIBIK JKOCTIap-
Jap 3epIeNeH I, Kaja eMipiHiH 0apiblK cajalapbiH-
Jarel axyai TaJJaH/Abl, TYPFBIHIAP/BIH MBIHAAFaH
oTiHiIITepl eHmennmi. HoTmwkeciHme oKIMIIK TIeH
TapThUIFAH capamniubliap aamy OaraapiamMachIHBIH
HETI3r1 MaKcaTTaphlH aHBIKTAIbl — Oy AKTebene
JKaMIIBl KaJIJIBIK OpTa KYpy.

AxTe0e KamachIHBIH 0acThl MPOOIEMACHI — KO
JKeNmici M@H OHBIH OTKi3y KaoOinmeti. Kamama keiik
Kerrenici 0omMay YIIH HeMece OHBI a3aiiTy MyM-
KIHZIKTEP1 JKOJ alipbIKTaphl, aifHaIMa >KOJLAap caity
KaKeT; KehOip >karmaiapna KemlenepiH Xypy
OeIirin KeHeWTy Maceseci TybIHAalabl, ajl Oy eTe
KubIH. Ko skemiciHiH kal-KyHiH ecKepe OTBIPHI,
KOJIIKTIH >KbUDKBIMAJIBI KYpaMbIHBIH TYPIH Tangay
kepek. JKammaii aBTOKeIIK Kyprizy KeiKTiH Xy-
MBICBIH KaMTaMachl3 €TETIH CEPBUCTIK KbI3METTEP-
JIH YJIKEH KEeMIeHIH KYpy KaXeTTiJTiH TyIbIpaibl.
Kana aymarbiHIa KeKe KOJiK TYpaKTapblH YHBIM-
JACTBIPY, KaJla OPTAIBIFBIHIIA YIKBIMJIBIK Tapaxaap,
OHBIH 1IIiHJE KONKa0aTThl YHIIEpe Tapaxaap caity
KypJemni macesne 6oubin oTeIp. Keitbip skaHa TypFeIH
yinepae GipiHmn KkadaTTtap MeH jKepTeJiesiep rapax
peTiHze xobananraH, OyJ1 TYPFhIHIAPFa bIHFANIIbI.

Kaszipri MaHbI3/1bI aclieKTTepiH Oipi — Y3/iKCi3
TpaHchepTTepai KaMTaMachl3 €Ty XoHE YIIH 9p-
TYPJIi KeJIiK TypJiepiH Oip xyiiere Oipiktipy. XKomnay-
IIBIIAPIBIH KAYITCI3/iTi 1e MaHbI3AbI, OFaH Oarmap-
raMzaap, ’asy JKYPriHIILIep eTKeIAepi, TeMip:KOoi
OTKEJICPIHCTI uTardaymaap KoHe T. 0. eHTI3y ap-
KBUTBI KOJI KeTKi3ieai. TypakTel TEXHUKAIIBIK KbI3-
MET KOPCEeTY KOHE YaKThUIBI JKaHAPTY KoK nHppa-
KYPBUIBIMBI aniaTTap KaymiH a3aiTazpl )KOHE OHBIH
KYMBICBIH ~ OHTaWjIaHJbIpasbl. MHTeIIeKTyan bl
TEXHOJIOTHSAJIAp MEH aBTOMATTaHIBIPYAbI CHTi3Y
KOJIAyIIBUTapFa KBI3SMET KOpCEeTYy CalachlH, Kifmi-
picrepai azaiiTy jkoHEe ONepanMsUIbIK THIMIUTIKTI
apTTHIPY/IbI XKaKcapTa anaabl. KoramibiK Kk, Be-
JIOCUIIEIICH KYPY JKOHE JKasy >KYPTiHIIijep aiiMak-

Tapbl CHSIKTBI TYpPaKThl TackIMayJay HYCKalapblH
BIHTIAHJBIPY KOHE HHQPAKYPBUTBIMIBI JIAMBITY
Ke31HJe SKOJIOTHAJIBIK Ta3a TEXHOJIOTHSIIAp MEH Ma-
Tepuanap/abl naiiganany blFapbIHAbLIAPAbI a3ai-
Tyra kemekreceni (Cao, Shahraki, 2023).

Kemix wmocenenepin miemyaiH TaJKbUIAHFaH
Tocinaepi atapibikTail epekmieneneai. Keidip en-
Jepae KajJadapIelH 6CYyIMeH VHICCTIPIITEeH KaIIIbl
JIOTHCTHKAIIBIK KOJIIK cascaThl XKyprisiice, backama-
phIHIa KeOiHece My aIeiep MEH MaKCcaTTapIbIH KaK-
TBIFBICBIHA OKEJIETIH Kapchl Mapanap KaObl1aHa bl
(Lovelace, 2021). Kamanap MmeH aBTOMOOMIBACPIIH
KapbIM-KaThIHACHIH aHBIKTaWTBIH YII HETi3ri casicu
OarpITTBI Oemyre Oomnampl. bipeyi mocTypmi Kaia-
HBI KOJI/IayFa, eKiHIIIC] XKeKe KOJIKTep Al OapbiHIIa
naigananyra 6arerrtanrad. OChl €Ki MOJIOCTIH apa-
CBIH/Ia KaJJaHBIH LIeKapaiapblHa KO3FalbIC KaXeT-
TUTIKTEpIMEH OHTAMIbI KapbIM-KAaThIHAC OpHATyFa
OarpITTaIFaH LIapajapAblH KeH opTa TOObI XKaTbIp.
Kernik cascaTbIHBIH OCBHI YII OaFbITBIH Kelecimei
aHbIKTayFa 00J1aabl:

1. Kemik KO3FaJIBICBIH Kaylara KeIepri KeTip-
MEHUTIH/ICH eTIM IEKTEY;

2. ABTOKOIIK KO3FaJILICBIH MYMKIHIIT1HIIE BIH-
FaliJIbl €Ty YIUiH Kajia )KOJJapblH KaiTa Kypy;

3. KamanbslH >XoHe OHBIH OipTyTac HHTEPMO-
Janb/bl KOJiK KYHeciHiH e3repy MpoLecTepiH yi-
JECTIpY.

TypakTel namyra Kelly KOHTEKCTiHAE Koplia-
FaH OopTara €H a3 ocep eTETiH TYPAKTHI KYMBIC ic-
TEHTIH KOJIK KyHeJaepiH KalbINTacTbIpy MaHBI3/IbI.
OchIFan OaiTaHBICTHI 3E€PTTEY MaKCaThl — AKTOOE
KaJlachbIHJAFbl KONIK JKyHeciHiH aaMy OaFbITTapblH
CHIIATTay KOHE KAaJaJlblK OpPTaHbl JaMbITYJIbIH KO-
TIKTIK-UHPPAKYPBUIBIMABIK KaFAaiIapblH capanay.

3epTTey/iiH FHUIBIMH KAHAIBIFBIHBIH JIEMEHT-
Tepi AKTe0e KaJlaChIHAAFbI KOJIiK KyHelepiHiH Ky-
MBICBIH Oarajiay, COHIai-aK OJIapABIH TYPAKTHI J1a-
MyFa KelIyiHJeTi KeAepriiep/li aHbIKTay.

3epTTeyAiH TUIOTe3achl Kenecinei 601mbpl: AK-
Te0e KalnachIHbIH KeJIiK HH()PaKYPbUIBIMBIH JaMBITY
KYpIeJi CHUTIaTKa Me opl OJ1 KOemTereH (GakTopiapra
Toyenai. Onapapl aHbIKTAy jkoHe Oaranayna Kasipri
OJICYMETTIK-DKOHOMHUKAJIBIK JKaFdaiiapasl ecKepe
OTBIPBIT, OHBI KOJAAHYIBIH THIMALIITIH 3epTTeyi
KaMTaMachI3 €TETiH OMICTEPdl 93ipJIey MEH KETisI-
Iipyni Tajam eTeqi.

3epTTey MaTepHaJaapbl MeH dicTepi
OKOHOMHKAJIBIK, QJIC€YMETTIK KOHE CasICH KbI3-

METTIH Kypzemni yiheci Ooipln TaObUIATHIH Kaja-
Jap/AbIH TAOUFATBIH €CKEPE OTHIPBIM, KATAJIBIK KbI3-
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Axkre0e KaJachlHIa KaTaJbIK OPTAaHbI JaMBITYIbIH KOIIKTiK-HHPPaKYPBUIBIMIBIK JKaF Jaiaapsl

METTIH KYpZedi KYPBUIBIMBIH TYCiHY >KOHE OHBIH
OoJamnrak KeHICTIKTIK JaMybIH OOJKay YIIIiH KOITe-
TeH OPTYPIIi 3epTTey ToCUIAEPi KOJIaHBUILIbL. OJIic-
TEMEJIIK TYPFbIIAH ajlfaH/ia, XaJblK MCH KalablK
KOFaMJIbIK KOJIKTIH e3apa 9peKeTi reorpadusiibiK
onebueTTepae TOJNBIK alibliMaraH. Ka3zakcTaHabIK
3epTTeyNepAiH 0achkIM Kemmriiri Aamarbel, Acta-
Ha KaJaJapbIHBIH KOJKTIK WH(PaKYphUIBIMIAPbIH
3eprreyre apHanran (Kenecmaesa, 1.6., 2023; Moi-
raxmapos, bazapoexona, 2017; Copokuna, 2014).
3epTTey THIMJII KoHE OoceKere KaOuIeTTi Kok
HHQPAKYPBIIBIMBIH, TPAH3UT TEH KOJIIK KbI3METTE-
piH aMBITy, COHJAi-aK KeIliK-KOMMYHHKAIHUs Ke-
IIeHIHIH XYMBIC ICTEYiHIH TEXHOJIOTHSIBIK KOHE
WHCTUTYUHOHAIIBIK OPTACHIH XKETUIIIpY Heri3iHae
Kazakcrannapiy 2025 xbutra neiinri CTpaTeTusuTbIK
JaMy JKOCTIapbl opi Kapalh IKOHOMHKAJBIK ©Cyre
xoHe Kaszakctan PecmyOnmkachl XaiKbIHBIH OMip
CYPY JCHTEHIH apTThIpyFa KopAeMIecyre HeTi3/1e-
reH Oarmapiamara coiikec operHmanasl (Kasakcran
PecniyOnukacel Kenmik JKyHeciHiH HH(paKypbUIbI-
MBIH JTaMBITYIIBIH JKOHE BIKHAIIACTHIPYABIH 2020
KBITFa JICHIHTT MEMJICKETTIK OaFmapiamMacsl).

Kemik xarmaiieiH xakcapTy KazakcTaHHBIH
KOITEereH KallajapblHJa, COHBIH imriHae AkreOese
JIle OHIPJIIK CasCaTTBIH MaKCaTTapbIHBIH Oipi 00-
e TaObitagel. Kasip AkTeOeHiH Kejdik Topa-
ObIH JaMbITy OarmapiamMachl asChIHAA KaJIaHBIH
KOJIK MOcelesiepiH MIenTyie KOFaMJIbIK KOJIKTiH
pemni apTeim Kenmemi. Macenenepain OapibIFbIHAA
XaIIBIKTBIH, KAyINCI3/iriH Oaranay YJIKSH MaHBI3Fa
ne. ['eoakmapaTThlK JKOHE  KapTOrpaUsIIBIK
oicTepii KOJIaHa OTHIPHIT, MYH/IAl 3epTTeyJIepIiH
TaHBIMAIIBUIBIFBIHEIH  ©CYl KeJieci QakTopiapra
0aifIaHBICTBI:  TE0AKMApaTTHIK  KyHenep, Mo-
JICNIbJICY TEXHOJIOTHSIAPBIHBIH JITaMybl MEH KOJI
KETIMITITIHIH apTybl; kahaHJbIK HABUTAIUSIIBIK
Ky#enepal maipanaHy; KEHICTIKTIK JSpeKTepIiH
JKaHa opi JKaIIbIFa KOJDKETIMJII KO3JepiHiH maiaa
oomysl. 3eprreyae I'AXK omici KONIAaHBUIBITT Kap-
TOCXeMallap KYPacThIPhUIIBI.

Kaszipri xarmaiiga KamagapIslH ayKbIMIIBI 3€pT-
TEYJIEPiHiH OHBIH IIIiHJE, OKIMIITIK-ayMaKThIK 06-
JIHY epeKIIeNKTepiH, XaJbIKThl OPHAJIACTHIPY CH-
MATBIH, KOJIIK KYWECIH YHBIMIACTBIPY )KOHE KYMBIC
ICTeY YCTaHBIMIAPbIH €CKEPE OTBIPHIM, XaJIbIKTHIH
KOFaMJIbIK KOJIIK KbI3METTEPIMEH KaMTaMachl3 €Ti-
TyiH OaranayiblH FRUIBIMHA HETI3JENTeH omicTeMe-
CiH 93ipiey MaHbI3bl. OAicTeMEHI KaJbINTaCThIPY
JKOHE €HTI3y aFbIMIAaFbl MIHIACTTEP MICHIyAiH Ke-
IICHJIUTITIH FaHa €MeC, COHBIMEH KaTap KeJKICH
KaMTaMachl3 €Tyi 3epTTEeYIiH JXKaHa OarbITTaphIH
Oacrayra )KOHE TaMBITYFa MYMKIHAIK Oepei.
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Kazipri yakpiTTa AKTOOC KaslacklHIa ypOaHma-
my mporeci Oenmcenai sxamracyna. 2021 KeUIIBIH
OachIHIa XaJIBIK CaHbl AKTO0E KalaCchIHBIH IIIETiH-
ne (onsiH imiame 39 xent Kapransl, Maraman, XKa-
HaKOHbIC, 41 pa3besn xkoHe T.0.) 512,4 MbIH anam-
Iel Kypajsl. JKanmel skocmapa ayMakThl Kajiajiap
AyBUIABIK OKPYTITEPIiH JKepiepi jKoHe eI MeKeH-
NepIiH Kajara KOCBLUTYBI ece0iHeH KeHEUTY KO3/e-
reH (AKTeOe armoMepanusCchlH ayMaKThIK JIaMBITY-
IIBTH ©HipapasblK CXeMachlH OeKiTy Typaisl, 2018).
2022 KpUIBI XaJbIK caHbl 556,1 MBIHFA AEHIH OCTI.
By koramapIK KeJTiK KYHeciHe KYKTeMEHIH ocCyi-
He, aJI eKIHII YKaFbIHAH, XKEKe KOJIKTep CAHBIHBIH
keberoine okeneni. CoHpIMEH Oipre KenTemicTepain
naina OoJysl, KOpIIaraH OpTara Tepic 9CepiH ap-
TYBI CEKIIII MACeIIesIep MaHbI3/Ibl OPBIH aJIbIIT OTHIP.

3epTTeyAiH omicHaManblK 0a3achl  KelIeH]i
KOHE JKYHemn Tocinaepre, 3KOHOMHKAIBIK-CTATHC-
TUKAJBIK OMICTEP/li, COHJA-aK CalbICTHIPMAIIbI
Tajnay, JKaNpUiay JKOHE CHHTE3 9JIICTepiH KoJja-
HyFa Heri3aenreH. JKXyYMBICTBIH SMITUPUKAIIBIK HETi31
AKTe0e Kasiachl TYPFBIHAPBIHBIH Kajla OPTaChl JKar-
JaitapblH Oaraiay OOMBIHIIA ajbIHFAH cayalTHama
nepekrepi 6ommpl. CayanmHamara KAaTBICKAaH Kajia
TYPFBIHIAPBIHBIH JKac epekmenikrepi 18 xacran 75
JKacka JEeHWiHTI apajibIKThl KaMThInbel. CayanHamara
501 agam katbicTHI (1-kecte).

1-xecte — PecnoHIEHTTEpAiH jKayanTapblH IpIKTEY Typalbl
TonbIK akmapat (N = 501)

Cunarramajapbl Maiibi3
JKbIHBICHI:
Ep 59,4
Oiten 40,6
Kacsr:
XKacrap, crynentrep (18-34) 34
Opra xacrarsl agamaap (35-54) 36
Erne sxacrarer amamaap (> 55) 30
bimimi:
Opra Herisri 57,7
XKorapbr 42,3

Kananapnabeie optyp:ai OemikTepiHae TYpy epek-
HIeNIKTEPiH aHBIKTAY VIIIH OJIApJBIH ayMarbl Oip-
Hellle INaFblH  ayjaaHjaapra OemiHmi. AKTeOeHIH
KaJlaJIbIK OPTAChIH JIaMBITYJIbIH KOJIKTiK-uH(pa-
KYPBUIBIMJIBIK JKaFfainapeiH Oaramayma 8, 11, 12
Mukpoaynangap, barteic, Ca3nmpl, baysipmactap,
YKanakonsic, Kapransl, Ke3eunkap, T.0. aynanmap-
a TYpaTblH TYPFBIHIAPAAH cayadHama aJbIHIbI

(1-cyper).



A .M. Cepreesa xoHe T.0.

N

WapTtTel Genrinepi

CayanHama anbiHFaH ayaasaap

Bl A«ete sanacs
- YKaHakoHbIC
- Caagbl
|: Kapfanei, Ksisbimkap
CayanHama ansiHbaraH ayaaHpap
- Bnaronap, Kypaine
° engi mekeHaep
——  aeTomobunb xonaapbl

—— Temip xon

6 8
O \iles

1-cypet — Cayannama anbiHFaH AKTeOe Kajaachl MCH OHBIH MaHBIH/IAFBI €I/l MEKeHIep

Cayannama cypakrapbl 1-10 yraii 6epy apKbLIb
Oaranman/pl. JKYMBICTBIH COHFBI OOJITiH/IE KOHTEHT-
Tajay 9IICiH KOJIJJaHa OTBIPhIN, AKTeOe Kajaachl-
HBIH JKEPTiliKTi 63iH-031 OacKapy opraHaapbl KeJik
JKYHEJEepiHiH TYpaKThl JaMyfa Kellyi YIIiH Ky3e-
r'e achIphLIATHIH OipKaTap IIapagap MEH Kypasiaap
AHBIKTAIIBI.

3eprreyaeri 2018 KbpIIFBI cayanHaMa 1epeKTepi
AKkTe0e KaabIK SKIMIIIIKTIH Kajla OPpTachIH 3epT-
TEyre opail KYpri3ijreH *KYMBICTAPbIHAH AJBIH/IBI
(Axrebe kanaceiabiH 2016-2020 kbLU1Aapra apHa-
FaH AyMakTBIK JaMbITy Oarnapiamachbl). AKTeOe
KajachlHbIH aymarbl 2015 bligaH Oepi KapKbIH/IbI
Typae yiratoaa. OceiFaH opail Kajia OpTajbIFbl MEH
KaJaMaHbIH/Ia KOFaMJIBIK KOIIiK jKOHE KeJIiK KenTe-
JTici Macesenepi KoTepiin Kelei.

AranFaH MakKcaTKa eTy YIIIH XYMbIC Oapbl-
CBIH/Ia KeJeci MiHJeTTep KapacThIPhLIa/IbI:

1. Keuik sxyiienepi MEH oJlapiblH Kajia Typak-
TBITBIFBIHA BIKMTATBIHBIH TCOPHUSUTBIK MOCEeNepi Ka-
panp;

2. TypFeIHAAPMBIH QJIEYMETTIK cayaTHaMachl-
HBIH JIEPEeKTepl Heri3inae AKTo0e KalaChIHBIH KOJIIK
JKYHECIHIH )KYMBICHIHA XaIBIKThIH KaHAFATTAHYIIIbI-
JIBIFbIHA Oara Oepisii;

3. KananapzplH KeJiK cajllachlH JaMBbITy IPOO-
JIieMaliapbl kKOHE JKEPTiUTKTI ©3iH-e31 Oackapy op-
raHapbl iCKE achIPaThIH OJIap/bl CHCEPY JKOHIHJIET
rapanap aHbIKTaJJIbL.

3eprTeyuiiyiep JKui KOJJaHaThIH KoHE Oerinmi
0ip KaJlaHbIH KOJIiK *KYHECiHIH KYMBICHIH Oaranayra
MYMKIHIK OepeTiH aaicTepiH Oipi — ojapaa Typa-
TBHIH XaJIBIKTaH TiKenei cypay (A6umnos, T.0., 2017;
Cekymuna, [Taxauna, 2023). By ogictepain 0acThl
ApPTBIKIIBUTBIFBI — OJTAP KOFAM/IBIK KOJIK CajlachiH-
JIaFbl KEMINLTIKTEP/Il aHbIKTayFa MYMKIHJIIK Oepe/ti.
ConbiMeH Oipre KananapIblH KeNiK XyHelepiHiH
JKYMBICBIH Oarajiay/ia KeIeH 11 TOCUIII KOJIaHy oTe
MaHBI3/Ibl, OUTKEHI XaJIBIKTBIH MiKipi eTe CyOhek-
TUBTI, OUTKEeHI ajaMap HETI3IHeH KaJlajblK KOJiK
neH WHQPaKYPhUIBIMHBIH THIMIUTII TYPFBICHIHAH
eMec, 03 KaKETTUTIKTepIH KaHaFaTTaHIbIPY TYPFbI-
CBhIHAH FaHA TATKbUTANIbI.

3epTTey HITHKEIEPI KIHE TAIKbLIAY
Kananbik xemik KyHeciHIH MaHBI3/IbI CHUIIAT-
Tamayiapbl — OyJI KaJjia IIeKapachlHIarbl KOIe MEH

JKOJI XKEICIHIH KYPBUIBIMBI MEH JKaFaaibl. AKTe0e-
JIe KaJlaHbIH OPTaJIbIK OeJiriHeri Kok uHppaky-
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AxTebe KalachH/Ia KaJIaJIBIK OPTaHbI JaMBITY/BIH KOTIKTIK-HH()PAKYPBUIBIM/IBIK JKaFAaiiIaps

PBUIBIMBIHA JKOFapbl JKYKTEME Kazipri KeKkeikecTi
mocene. 2015-2022 >xputmap apanbIFbIHIA Karana
KEPTiTiKTI MaHbI3bl Oap aBTOMOOMIb YKOJJIApPhI-
HBIH JKaJIbl Y3bIHIBIFEI 651-1eH 831 KkM-re aeiin
ecti (AiliMakThIK barmapnama 2021-2025 xeigapra
apHarmrad AkreOe KamacklH mameity, 2021). 2020
JKBUTFBI MOTIMETTEp OOWBIHINA )OIAapaAbIH 46,1%-
bl KaTThl >xaObiHFa We. Kamama kepceTKilTepiaiH
OH JuHaMuKachl Oaiikanmanael. 2023 . Axkrebene
V3BIHABIFBI 48 KM JKOJIIAPMAbI, KOIeaepi KOHILY
xoHe cany OoipiHmIa 30 sk00aHBI asKTay >KOcmap-
nmanael. 30-gan 17 xo00a — kaHa, an 13 xo06a 2022
JKBUIAH KaJIFaH oTIel »o0a. JKoba OoiibiHIa O.
MonpaaryioBa aanfrblibl, Ecer Oarteip, Carbacs,
Toyenci3aik Keenepinaeri xoiaap KainTa skaHap-
ThUIbIN, AKTe0e-OpcK Tac JKOJIbIHA JACHIHTT AKXKap-
2-re 6apaThlH KeTip *oJbl askTanabl. Ockl ic-1apa-
JIapabl iCKe acBIPYIBIH HETI3iHIE Kajlama *KaJTbIFa
OpTaK IMaiaaHbLIaATEIH aBTOMOOUITH KO IaPBIHBIH
yiieci TOMeH/IC .

AKTe0e TYpFhIHIApBIHAH AJIbIHFAH cayaiHama
HOTIDKEJIEPI aTallFaH ic-1apaiap/bl iCKe achIpy eyl
MEKEHJIEPIiH KOJiK >KyHeciHiH mpobiemManapbiH
HIenryre efoyip JIopekese bIKMall eTelli JereH KO-
PBITBIH/IBI JKacayFa MyMKiHIiK Oepeni. 2018 sxbpubl
akreOenmikrepaiH 89%-bI TpOTyapiap MEH Kasy
JKYPTIHIILTIEP JKOJIAPBIHBIH HAIIAp JKarAalbliH Ma-
HBI3BI Tpobema aen canaca, 2023 KBUTBI PeCTIOH-
nIeHTTepaiH 61%-1aH acTaMbl FaHa OCBIHAM MTIKIp/e
ool Kana skongapbl MEH KeK HH(PPaKypbUIbI-
MBIHBIH CAMachlH Oaraigai OTBIPBIIN, TYPFBIHIAD aB-
ToKaHapMail Kyto craHnusuapbeiMer (10 ymaiasiH
9,4-pIH), *asy KYPTiHIIJIEP KOJAapbIMEH, Oaraap-
mamaapmen (7,5 yImaif), KoImapabl KaniaacTeIpy,
KaOapIKTay, kon Oesnrinepi, KopumayiapmeH (6,3
ymaii) KaMTaMacel3 ety JeHreiine 6ara oepemi. Ke-
piciniie aBToOyC asuiamanapblHbIH canacbiHa (5,3
yIaif), )KoJl TOCEMIHiH TericTiri (4 ymaii), CoHaai-aK
JKOJIIIBIH OTKI3Y KaOiJIeTi MEH KYKTeme AeHreii (5,2
ymait) ToMeHri 6arara ue 60sI (2-cyper).

ABTOXaHapMail KYIo
CTaHLUSUIAPBIMEH
KaMTaMachl3 eTinyi

ABTOMOOWIIBL
KO3FaJIbICHIHBIH
KBUIIAMIBIFBIHBIH

YKonnapmer xabubikTay,
JKOJI Oenrinepi MeH

ABTOOYC
asuIaManapbiHbIH
carnacbl

YKonpapasia
Kayirei3miri

Konnapasin
OTKIi3y Kalineri

JKYKTEME JEHTeM1
Y e Kongapasl

KYTY JKOHE
Tazasnay

Kasty sxyprinmmi
KOJIIAPABIH

ABTOTYpaK
aJaHIapbIMEeH
MTaMachI3 eTiUTyl

Kanagarsr
KeIipiaepaiy
JKar manbl

Kauna xonnapbeina
arbIMJIaFbl JKOHICY
KYMBICTAPBIHBIH KYPri3imyi

YKo sxaObIHBIHBIH
TEricTiri (IIYHKBIPIAP/IbIH,
Iip-OybIprapabiy O0oiIMaysl, T.0.)

Kana »xongapbiHbig

JKAapLIKIICH KaMTaMachI3

eTimyi

2-cypet — AKTo0e Kajachl MEH OHBIH MaHBIHJIAFBI €JI/1i MEKEH Iep/IeT] TYPFBIHap/IbIH KaJla HKOJIapBIHbIH CalachlH Oaraaybl
(cayaimHaMa KOPBITBIH/IBICH] OOMBIHINIA KYpacTHIPBUIFaH)
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A .M. Cepreesa xoHe T.0.

Kanana aBroOycrap >xonaymsliap TacbIMajbIiH-
na 6acThl OpBIH aael. backa kemik Typiepi Kapac-
TeIppUIMaraH. Kama kenmemi yJKeireH cailblH KO-
FAM/JIBIK KOJIKIICH KaJla TYPFBIHAAPBIH KaMTaMachl3
eTy KublH. KanmaHblH SKONOTHSIIBIK KaFaalbIHBIH
HarapJjayblHa 1a TPOUIeHOyc, TpaMBait CeKimi Ko-
JIK TYpJiepiH AaMbITHaybl Kepi acep erexi. Kanana-
FBI aBTOOYC MapuIpyTTapbIHBIH JKaJbl CaHbl — 53
Oipmik. Kana aymarbiHaa xonaymsuiapasl TYPaKThl
TackIMalIay MaplIIpyTTapblHa KbI3MET KOPCETYMEH
4 aBromapk aifHajbIcaabl. AKTeOe aBTOOYChl —TOPT
VHBIM KBI3MET KopceTeTiH AKToOe KalaChIHBIH aB-
ToOyCc MapmpyTTapelHbIH kenici (“ABTomapk”,
“Tabbic AkTebe”, “Qala Trans” xoHe “AKXKaMbIK
aBTonapk’’). Kamanslk aBroOycrap kemici Kaja ay-
MaFblH FaHa eMec, KallaMaHbIH OHE caspkall mac-
CHUBTEPIH 7€ KAMTH/IBL.

bipiami aBToOyc sxemici 1927 xbuisl AkTeOe-
JIe iCKe KOCBUIMIBI oHe aBToO0yc 1982 skputra jeiin

Axkrebe TpoJulelOyChl iCKe KOCBUIFaHFa JCHiH KO-
FaAMJIBIK KOJIKTIH KaaFbI3 Typi 0ommbl. 2000 >KbUT-
Japbl KajaJarbl TPOJUIEHOyCTap CaHBl KBUI CAibIH
azaitpim, 2013 KbUTBI TPOIIIEHOYC MApKiHiH KYMBICHI
TOKTaThUIBL. 2021 KBUTBI KOJIIK KOMITAHUSIIAPBIHBIH
KipicTepiH yIFaiiTyra MyMKIiH/IIK OepeTiH KoIMa-Kou
aKIIaChI3 TOJIEM JKYHMECI TOJBIFBIMEH eHri3inmi. by
WHBECTOPJIAp YIIIiH KOJIAMIIBI KaF/Iail TYFbI3/Ibl )KOHE
Axrebene Oacka KaiamaplaH TachbIMaJIaylibuiap
JKYMBIC icTel Oactampl: Anmmarbimad “Qala Trans”
2021 sxplnsl, ATbIpaynaH “AKxkalblK aBTOMApK”
2022 xpuiel keaai. CeliTin 0ocekenecTiK naiaa 00J1-
JIbl, TachIMAIIAyIIbIIAP JKaHAa aBTOOyCTap CaThII
QJTBIT, TACKIMAIIAY Camachl Jkakcapa 0acTabl.

Pecniornentrepain 51%-b1 aBTOOYCTAp/IBI Kaja
OOMBIHIIIA KO3Fay YIIH Mmakgamanansl. JKeke ke-
nikTi 36%-1aH acTaMbl, HETi31HEH TYPFBIHIAPIbIH
ek 11%-b1 Fana xasy xypeni, an 1,3%-b1 Takcu
KbI3MeTiHe KyriHeni (3-cyper).
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ArTOGYC “Kexke Kok

HerisineH xasty

T 1
TakcH KBI3MeTiH
TakJanaHaMbIH

KYPEMIH

3-cypet — PecrioHieHTTEep KOMJaHATHIH HETI3T1 KOJIiK Typiepi
(AkTe0be Kaachl MEH OHBIH MaHBIHIAFbI €JI/1i MEKCH/ICP/ICH AJIbIHFaH cayajHaMa KOPBITHIH/IBICEI OOMbBIHIIA KYPACTHIPBUIFAH )

2023 k. Kaia TYPFBIHAAPBIHBIH KOFaMIBIK KO-
JIK KYMBIChIHA KaHAFaTTaHy JCHreii alTapibIKTan
octi. Mpicanbl, erep 2018 KbUTBI TYPFBIHAAPIBIH
TeK 37,8%-bl KONIKTIH TEeXHUKAIBIK KapaKTaHIbl-
ppUTybIHA (TYTKaJapAblH, asiaaMaiapibsl aBTO-
MaTThl TYpJIE JKapusiiay *KYWeciHiH, apOanapra ap-
HaJlFaH OPBIHIAPIBIH 00Jybl) KaHararTanca, 2023
KbUTbl — 72,7% OGonbin oTbIp. KBUDKBIMANBI Ky-
pamabl sKaHApTy asChIHA KaJlalblK MapIIpyTTapra

»kaHa aBToOycTap oepini. Pecionnentrepain 57%-
Bl aBTONAPKTI JKaHAPTY, KOFAMIBIK KOJIK KbI3MET-
TEpiHIH camnachlH apTTHIPYJBIH OipiHIIN Ke3eKTeri
mapanxapbelHEIH Oipi Jen caHalbl.

KananblH KOFaMJIbIK KOJIITiHIH JKYMbBIChIHA Ka-
TBICTHI JKOHE a3aMaTTapIblH Kaja OOMBIHIIA KYpPY
TOCUIJICPiH TaHJayblHa 9CEP €TETIH MaHBI3JIbI ac-
niektinepaiy Oipi — tapudrik cascar. 2018-2023
KBUTIAPAAFbl KOFAMJIBIK KOJIKTEr1 KOJ KYPY Ky-
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HBIHBIH JUHAMHKACBIH Tajjuay OapbIChIHAA KO
AKbICBIHBIH OIpHEIIIC ece OCKEHIH OaiKayra 00J1aibl.
Axre0e Kamaceiga 2018 xpuigad 0acran KalaiablK
KOFaMJIBIK KOJIIKTE KOJ XYpPY KyHbI KaprameH 80
TEHTeHi, KoiMa-Kon 150 TeHre Kypaiapl, ain OyraH
JeiiH aBTOOYCIICH JKYPY aKbICHI 55 TEHTe OOJIIBI.
Byn perre TackMangaymipuiap JKakblH apaja cep-
BHCTI JKaKcapTy OoWbIHIIA OipKaTap [IapTTap.Ibl
opelHIayFa MiHgerrenai. MoceneH, 2019 xpiira
JeHiH OapibIK aBTOOyCTapaa dJICKTPOHIIBIK OMIIET-
teyni eHrizy, GPS-naBuratopnapasl opHaty, Ky-
MBICTarbl 0apJIbIK KEMIILTIKTEPl k010, Bipak ochI
canasa o1 6ipa3 jkacajaTblH mapaiap 06ap eKeHair
TYpPFBIHAAp cayaJHaMachblHaH aHBIKTAJAbl. Mapri-

pyTTap kexmicin keHeity (72%), connaii-ak xomnay-
IBUTAp YIIH YIIiH asuigamMaliapIblH JKaiIbUIbIFbIH
apTThIpy (89%) 'koHE KOFaMIBIK KONIKTE Xypyre
apHaJIFaH KoK KapTaTapbIHBIH KO3FaIBICEIH O0aKbI-
Jlay YIIiH OJIApJbI 3JICKTPOH/BIK TaKTaIapMEH JKa-
pakTaHIBIpy TIpoOIeMackl aca e3ekTi emec. Kamama
2021 xpbutbl 100-Te KYBIK KOFAMIBIK KOIK asiiia-
Machl JKOHACN i, Oipak oJI Kajla TYPFRIHIAAPHI YIITiH
JKETKUTIKCI3 Jen caHanajpl. AJBIHFaH cayaliHama
KOPBITHIHABUIAPHI OOWBIHIIA TYPFRIHAAPABIH 0aChIM
KOTIIII KajJlaMaHblHA KaTBIHAWTBIH aBTOOycTap-
JIBIH a3/IBIFBIH, asiAaMalap/IbiH )KalChI3/IbIFbIH, KO-
FAMJIBIK KOJIIK KeJliciH KoOeHTy i kepceTkeH (4-cy-
per).
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ABTOMApPKTI Bapmsix Komnaficei3 aya- Koramaelk Komik  KamaMaHBIHIAFBI
KAHAPTY aATIaMamapael  paiibl sKaFaafbIHAa MapIIpYTTAPBIHBIH ayaHaapra
KoMK KO3FATBICKIH  JKOMAVINBLTapFa  JKETiCIH KeHeHTY KOFaMIBIK KeTiKTiH
faxpl1ay YIIIH  SKafioel asigaMazap JKYMBIC YAKBITHIH
IMEKTPOH/THIK, CAHBIH KebeHTy KeGelTy
TaKTaimarapMer
JKaOIBIKTAY

4-cyper — KoramIbIK KeJTiK KbI3METTEPIHIH caracklH apTThIPy MAaKCaThIH/IA Kajla TYPFIHAAPBIHA YCHIHBIIFAH
cayalTHaMa >kayanTapbl, (TaiibI30eH)
(AKTe0e Kamachl MEH OHBIH MaHBIHAAFHI €711 MEKEH/IEPACH allbIHFaH cayaJHaMa KOPBITBIHABICH OOMBIHIIA KYPACTHIPBUIFaH )

CayanHama KOPBITBIHABUIAPEI MEH aBTOpJIAp-
IbIH 3epTTeynepl OOMbIHIIA KOFaMIBIK KOJIKICH
KaMTaMachI3 €Ty JAeHrei S-cyperte Oepinren. Ka-
JlaMaHbIHA KaTBIHAWTHIH aBTOOYCTAp KOJIEMi IaFbIH
opi TaHFbI, KEIIKI YaKbITTA aJilaM CaHbIHBIH KOIITIli-
HEH KHMBIHBIKTAp TYbIHAAN1bI. KOFaMIBIK KOTKIIeH

40

Kajla OpTaJIbIFbl FaHa KaKETTI JeHrehe KamTama-
ce3 etinren. Caszpl, XKaHakonbic, Kei3punkap, AK-
JKap CeKuIIl aynanmap opraiia, ajn Kypaitisr, Kap-
raunbl, [Ipuropoanoe, T.0. Kanara KaThIHAIl KYMBIC
YKaCaWThIH TYPFBIHAAP YILIH 9J1i JIe KOFaMJIbIK KOJIiK
JKeNTCIMEeH KaMTaMachl3 €TUTy JIeHreli TOMEH.
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A .M. Cepreesa xoHe T.0.

KananbslH MHKpoaydaHIapbIHBIH OailIaHbICHIH
apTTHIpyFa KOHE aBTOMOOWIIb KeNTeTiCTepiHiH ca-
HBIH a3alTyFa Kelepri KeaTipeTiH AKTe0e Kanachl-
HBIH MpoOIeMaIapbIHBIH 0ipi — KOJITAHBICTAFHI KO
WHQPAKYPHUIBIMBIHA, aTall aWTKaHIa KeIipiepre
JKOFaphl JKYKTeMEHiH O0omybl. KallaHBIH OpTabIK
OeIiriH Temip>KoJl MarucTpajii ekire Oeuinm Typ,
Oyt 3apeunsrii, OpTalbIK JkKoHE baThic aymaHmapsi-
Ha KOJI KETIMIUTKTI KublHmaTtagsl. OChl MocejeHl
NIy YIIiH Kajia OWIiri skKaHa KeImipiep, Kelenep
MEH KO0JI aliphIKTapbIH caly eCe0iHeH KaJlaHbIH Op-
TaNBIFBIHIAFEl KOJIK KENTEICI MACENECIH IIEIIKIC]
Kei. O-CypeTTeH KaslaJarbl KOJIiK KeNTeTiCiHiH
CBhI30aCBIH KOPEMI3.

KananblH Tapuxu e3eri Herisri JTOMHHaHT 0o-
JIBITT TaOBUTABI, OJAaH TOPT OAFBITTA VI aifHaIMa
JKOJIMEH Oip KypbUIbIMFa OipiKTIpUIreH Heri3ri xai-
bl KaJaJdblK MarucTpajibaap eTedi. Marucrpaib-
JIBIK ayMaKTapAblH KYPBUIBICHI MUKpOAYIaHIap MCH
TYPFBIH ayJlaHAapAbIH TIKOYPHIITH Xyiieci. Heris-
Il KaHa KYPBUIBICTHI 0ATHIC, MIBIFBIC JKOHE iIIiHApa
COJITYCTIK OaFpITTapAarhl JKaHa KOJiK CaKWHaJIapbl
apachelH/la KYPrizy YChiHBUIAAeL. OChl KipMe Ma-
TUCTpaNbJap/IblH OOMBIHAA TYPFbIH ayIaHaapablH
TapuXU OPTAIBIFBIMEH XoHE TNepudepusiMeH e3zapa
OailyTaHBICTBI KaJla KYPBUIBICHI TOPANTAPBIHBIH JKY-
HeciH KYpY YChIHBLIAIBI.

AKTeOeHIH OpTANbIK aydaHIapbIHBIH OpHAJa-
Cybl MEH JIaMybl, KaJIAJbIK KOIIe-)KOJI KeJici MeH
aylia ayMakTapbl HETi31HEH COIMATUCTIK HOpMa-
nap Oo#blHIIA KajbinTackaH. Kasip xamaHeg Oap-
JIBIK KUBUIBICTAPBI CAJIBIHBII YITEP/Il KOHE OJIap Ibl
KaliTa KYpy Ke3iHJe KOJIJaHBICTaFbl WHXKEHEPIIK
KOMMYHHUKaILUsIapbl aybICThIPY OOMBIHINA YIIKCH
KOJIeM/IET1 dKYMBICTAP/IbIH KaKETTUIIr TYBIHAMIbI.
OiinacTeIppTMarad KalTa KYPyIbIH HETi31HIe Kaja
KYPBUIBICBIHBIH KeHOip aHa aygaHgapeinaa 2,0-re
KYBIK KaHama K03 pHuineHTTi Kok OaiiaHpIcTa-
pbl Oap. Kaszip kanana >xoi Kenrenicid a3aiTyra Oa-
FRITTAJIFAH JKoOarap *Ky3ere acwslpsuryna. JKoOaHsl
ICKe achIpy/IbIH HETi31HJIe KOJIaHBICTaFbI KOIipiep
MEeH OJI OTTIeJIepiHe KYKTeMe €Ki ece/IeH acTaM To-
MeHJIeyl MYMKiH, COHJIai-aK KaJjla OpPTaJbIFbIH JKEKe
YKOHE YK KOJTITIMEH aifHAJIBIT OTY KE31H]1e KaJTAITBIK
ayJlaHAapAbIH e3apa Keik OalTaHbICH JKaKcapaibl.
ConbIMEH Kartap, atajraH HHGPAKYPUIBIMIBIK KO-
OaHBIH KeHOip 3JIeMEHTTEpIH icKe achIpyna Oenrii
0ip KUBIHIBIKTAP TYBIHIANUIBI.

CoHfFBI JXbUIIApAaFsl 0aCcTHl Macenenep iy Oipi
— ’KEeKe aBTOMOOWJIb KOJIIriH maiigananymbsuiap ca-
HBIHBIH alTapibIKTal ecyi. Akre0e Kanackl OOWbIH-
ma mamamer 90 000-HaH acTaMm >kKeKe aBTOKOIIK
Oap. CommanusM Ke3iHae KalajdapAblH 0ac Koc-

napiaapsl 1000 typreiara makkanga 50 (150) sxeke
MalruHazap HopMachkl OoWbIHINA o3ipieHmi. Kasip
KajlaJa aBTOKeJIIK caHbl Kerl. KanaHbIH aBTOTYpak-
Tapra JereH KakerTuriri Tek 30% KaHaraTTaHIbI-
pouTFaH. AKTe0e KaltachlHAarbl aBTOTYPAK Tallllbl-
JBIFRI Ka3ip ©TKip Mocenenepaid Oipi. Kanamapasix
TYPaKTHI 1aMybl TYPFBICBIHAH JKaFbIMCBI3 YpIiCTep-
IiH Oipi — JKeKe aBTOMOOWIb KOJITiH MainaiaHy-
LIBUIAP CaHBIHBIH ©Cyi. ByJ peTTe XanbIK apacbina
KYPTI3UIreH cayamHamMallapJIblH HOTIDKeJepl Kaja
TYPFBIHAPBIHBIH KONIITIriHIH OCH3MHMEH Hemece
JIN3eTTb OTBHIHBIMCH, Ta30€H JKYMBIC ICTEUTIH KEKe
ABTOKOJIIKTEH 0ac TapTyFa oHE HEFYpJbIM HKOJIO-
THSUTBIK Ta3a KYPIN-TYpy KypajaapbliH MaiaanaHyra
KOIIyre KYJIBIKCHI3IbIFBIH KOPCETE .

KopbIThIHABI

3epTTey HOTHXKECIHE Kajaaarbl KeJliK KyHene-
PIHIH JKYMBICHI KOHE OJIAPJIBIH JaMyBIHBIH TYpaK-
TBUIBIFBIH apTTBIPY MoceJieniepi Typaibl Oipkartap
TYKBIpBIMJIAp KacayFa 6onanpl. TyracTaii anranza,
2018-2023 xpurnap Ke3eHiHge AKTOOE KalachlHIA
JKEPTUTIKTI MaHBI3BI 0ap KOJAAPIBIH Y3bIHIBIFBI
MEH KOJI JKaOBIHBIHBIH CarachlH KaKcapTy KepceT-
Kimrepi ocTi. AKTe0e Kamachl OOMBIHIIIA KOIIIE-XKOJT
KEJICIHIH Ka3ipri y3bIHABIFBI 528,7 KM Kypainsl,
OHBIH INMHIE: )XYPACK KO3FaIbIC oagapbl — 39,3
KM, JKaJIBIKAJaIblK MaHbI3bl 0ap MarucTpalbabIK
komenep — 101 kM, ayTaHIbIK MaHBI3BI Oap MarucT-
panpabIK Kemenep — 75,1 KM, KeprilikTi MaHbI3bI
Oap xemrenep MeH x)oimap — 257,46 KM. KeIe-XoJ
JKEIICIHIY KOJIAHBICTAFbl THIFBI3ALIFEL 2,9 KM/KM?
Kypainsl. Kamama aBTOMOOWIIL KOJMIApBIHBIH, TE-
Mip JKOJIIapIbIH aBTOXKOJIaPMEH jK9HE ©3€HICPMEH
KUBUIBICHIHAA KO3FAIBIC KAYINCI3JiriH KaMTaMa-
cbI3 eTeTiH 70 jkacaHbl KYPBUIBIC KYMBIC 1CTEHII.
OHBIH iHIiHIE TeMipKoa Keripiepi — 8 Oipaiik, aB-
TOXO0J Keripnepi — 41 Oipiik, *kasy >KypriHurinaep
keripi — 1 6ipmik, Temipxon eTkenaepi — 2 OipiiK,
KOJIIK >KOJ alipbiFbl — 6 Oipiik, scTakaganap — 7
OipJIiK, *Kep YCTi )Kasy *KYpTiHIIiIep eTkenaepi — 5
Oipmik (AKTe0e OOJBICHIHBIH KOJNAYIIbUIAP KOJiri
JKOHE aBTOMOOWIIb JKOJIIaphl OacKapMachl IepeKTe-
pi, 2023).

Kana TyprelHIApbIHBIH cayalHaManapbiHa Cy-
HieHe OTBIPHII, TPOTyapiap MEH >KOJIAAap/AbIH Hamap
JKaFIaibl, Kajla ayJaHaapblHIarel KoMK OalIaHbI-
CBIHBIH JKETKITIKCI3IIrT TOMEHIe Il aen aiTyra 0o-
nanpl. 2023 SKbUIBI TYPFBIHAAPIBIH JKapTHICHIHAH
K601 KOFaMJIbIK KOJIKTIK KbI3MET KOPCETy JCHIe-
WiHe >kapTeulaii KaHaraTTaHnsl. Kamamga aBToOyc
eH TaHbIMaJl KeJiKk Typi Oonbin kana Oepeni. Kana
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TYPFBIHAAPBIHBIH KOFAMJIBIK KOJIKTIH >KYMBICHI-
Ha, aTtan aWTKaHJa OHBIH TEXHUKAJBIK KaOJbIKTa-
JTybIHA, MAapIIPyTTap CaHbIHA, KO3FAJIBIC JKUUIIr1HE
JKOHE KOJIayIIbUTapFa KbI3MET KOpceTyre KaHaraT-
TaHy JCHICeWiH apTTBIPYy OH ypAic Oombin TaOblia-
nel. MyHmaii oH TuHAMUKA KeOiHece KajaapabliH
KEPriiKTi ©31H-031 0ackapy OpraHAapbIHBIH KO-
FAMJIIBIK KOJIK JKYHeNepiHiH XYMBICHIH KaKcapTy
OolibIHIIA ic-IMapanap KeUIeHIH XKY3ere achlpyblHa
0ailTaHbBICTHL.

KopeiTa Kenrenme, KopuiaraH opTara Tepic
ocep eTy JCHrediH TOMEHICTY/I KaMTaMachl3 €Te-
TiH KOJIIK KypaJapbl MEH KOJiK HHPPaKYpbUIbIMbI
00BEKTUIePIH KAHFBIPTY; SKOJOTHUSIBIK Ta3a OTHIH
TYpJIEpiH TaiganaHaTelH KeJiK KypalJapbIHbIH
CaHbIH YIIFalTy; aKbUIJbl KAJAIBIK KOJIK TEXHOJO-
THSJIApPBIH CHT13Y JKOHE JAMBITY, BEJIOCUIICATEP MEH
CKyTepJiepai Oipiecin maiganany KyHenepin Kypy
KOHE TaHBIMall €Ty >KOeHIHJeri >xoOamapipl icke
aceIpy Kocrmapiany kepek. 2023 >xpurman Oactam
Ka3Fbl Ke3CHE Kajazua 3JeKTp CKyTepiep MEH ca-
MOKAaTTap caHbl keoOeimi. Kamagarsl 3KOIOTHSITBIK

JKaFdali bl )KaKcapTy MaKcaThIHa SIEKTPOMOOHIIb-
Jiep, BEJIOCHIIE ], CKyTepiiep, CaMOKaTTap CaHbIH KO-
OeiTy KOJIFa alblHy KaXeT.

CoHbIMEH KaTap, Kajaja Ma >KepriTKTi e3iH-
-e31 Oackapy opraHgapbl Xy3ere acbIpaTbiH cas-
caTTa KalajblK KeJiK JKYHeNepiHiH TYpakThl Jamy
TPAaeKTOPHSICHIHA KOIIy BEKTOPbl OalKaiMaiisibl.
AKTO0€ KaTachIHBIH CTPATCTUSIIBIK TaMy Ky’KaTTa-
PBIH/Ia KOFaMBIK KOJIKTiH KYMBICHIH JKaKcapTy¥Fa,
COHJIali-aK 3KOJIOTHSUIBIK KAyilci3 KONIKTIH YieciH
apTTBIPYFa jKOHE BEJIOCHIIC KOJIiri YIIiH FaHa nHp-
PaKyYpBUIBIMIIBI IAMBITYFa Ha3ap ayaapbiirat. bipak
BEJIOXKYPTiHLIIEpre kacalfaH KOJaKTap KalaHbIH
Op ayMarbIH/a TYPJIIIIe CHITATTA.

AKkre0e KaJachbIHbIH KbULAAH-KBIJIFA ©CIN Keje
KATKAHJBIFBIH ECKePCEeK, KaJaHbIH DKOJOTHSIIBIK
JKaFrdalblH KakcapTy, Kajla TYPFBIHIApbIHA KOJaii-
JBI KOMIKTIK-MHPPAKYPBUIBIMIBIK JKaFaail rxacay-
Jla XaJbIK TeH KalaJblK KOFaMJBIK KOJIKTiH e3apa
OpEKEeTTECYiH TeorpadUsIIbIK 3EpPTTCYIiH HETi3Ti
OaFrbITTapbIH aHBIKTAYy JXKOHE Tajjay >KYprizy Ma-
HBI3]IBL.
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LUIbIMKEHT ATAOMEPALUUSACDBI AYMATbIHAATDI
XEPAI TYPAKTbI MTAUAAAAHY KATUAAAAPDI

Kana MeH ayaaHAApAbIH AaMy KaFAaiAapbiH eckepe OTbIpbIr, HEri3iHAe KaAa ayMarbiHAAFbl >Kep
pecypcTapbiH TUIMAI MalAAAAHYy BAEYMETTIK-3KOHOMMKAABIK, >XYhe peTiHAe >Kyprisiaeai. Kaaaabik
KOCnapAay, KeAiK XyreAepi, cyMeH >KabAbIKTay, CaHWTapus, KaAAbIKTapAbl 6ackapy, anaTt KayriH
azanTy, aknapaTka KOA >KeTKi3y, 6iAiM 6epy >KeHe BAeyeTTi apTTbipy — OCbl MBCEAEAEPAIH GapAbIFbl
TYpakTbl KAAaAblK, AaMyFa KaTbICTbl. TypakTbl AAaMy TY>KbIPbIMAQMaChl, 3KOAOTMSABIK, KAyiMcCi3Aik
KAFMAQTTapbIHA K8HEe KapKblHAbI UrepiAeTiH ayMakTapAa >Kep NanAaAaHyAbl ECKEPETIH TUICTi FbIAbIMU-
TEXHOAOTMSIAbIK, KaFuaaTTapFa Herisaeayre Tmic.

EAAIH 8AEYMETTIK-3KOHOMMKAABIK, ©MIPIHAETT TyOerenai esrepicrep xep MeHLiri KaTbiHaCTapbIHbIH
e3repy >arAaAapblH, TYPakTbl AAMYAbl KaMTaMacbl3 €Ty TaAanTapbliH >KaHe alMaKTbIK, MEMAEKETTIK
OUAIK MeH 0aCKapyAblH POAIH KYLIEMTYAIH 3aMaHaym TEHAEHUMSIAApPbIH eckepe OoTbipbin, >Kep
pecypcTapbiH 6ackapy MpoLecTepiH Xy3ere acblpyAblH, >KaHa Ty>KbIPbIMAAMAAbIK, KaFMAAAAPbIH 83ip-
AeyAi Tanan eTeai. bya kebiHece xxepai nanAaraHyAblH Kasipri 3aMaHfbl ToXKipnbeci ayblALLapyaLbIAbIK,
>KEPAEPIH ManAaAaHy TUIMAIAIMIHIH TOMEH AeHreniH KepceTeTiHAIriMeH 6aiAaHbICTbI.

XKep >kaHe 6acka Aa TabuFn pecypctap OYKiA 8AEM XaAKbl YLLiH 6MIPAIK Heri3 OOAbIN TabblAAAbI.
Ocbl pecypcTapFa KOA XKeTKi3y KYKbIfbl KAUMATTbIH ©3repyiHe, Tabufi anaTTapra, TYPAi KakTbiFbiICTapFa
XeHe 6acka Aa XarbiMCbI3 hakTopAaprFa Kebipek yuibipanabl. XKaAnbl pecypcTapAbl 9ACi3 6ackapy
3KOHOMMKAAbIK, OCYAi >XK8HE KOpLaraH OpTaHbl TypakThl ManaaAaHyAbl Texxenai. KepiciHwe, Taburm
pecypcTapAbl ayanTbl 6ackapy SAEYMETTIK >KOHE 3KOHOMMKAAbIK, AaMyfa faHa emec, COHAAM-ak,
KOpLUaFaH OpTaHbl KOPFay >X&He KAMMATTbIH, ©3repyi CUSIKTbl MOCEAEAEPAi OH, Lellyre biKMaA eTeAi.
Ocbl Makanapa arAoMepaums ayMarblHAAFbl >Kep ManAaAaHy KarMAaAapbl YCbIHbIAFAH YK8He >Kep
pecypcTapbl MeH KOFaM apacblHAAFbl Y3akK, Mep3iMAi, Ker MakCaTTbl >XKOHE 3KOHOMMWKAAbIK, TUIMAI
KapbIM-KaTbIHAaC KOPCETIATEH.

Ty#iiH ce3aep: >kep pecypcTapbl, XXepAi NanAasaHy, ayblAlLapyallbIAbIK, >KEPAEp, KaAa, TYPaKTbl
namAaAaHy, KAacTep, 3KOTYPU3M, epeklle KOpFaAaTbiH TabWUFKU aymakTap.

U.A. Tokbergenova'”, B.T. Satvaldiyev?, O.L. Razdobudko?,
P.A. Bakirbayeva?, A. Rapbek?
'Abai Kazakh National Pedagogical University, Kazakhstan, Almaty
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*e-mail: tokbergen75@mail.ru

Principles of sustainable land use in the territory
of Shymkent agglomeration

Taking into account the development conditions of the city and districts, effective use of land re-
sources in the urban area is carried out as a socio-economic system. Sustainable urban development —
the city plan, transport hubs, water supply, sanitation, waste disposal, disaster risk prevention, the ability
to obtain information, education and capacity building are all related to these issues. The foundations
of sustainable development should be formulated on the principles of environmental safety and relevant
scientific and technological principles that take into account the use of land in intensively developed
territories.

Cardinal changes in the socio-economic life of the country require the development of new concep-
tual principles for the implementation of land management processes, taking into account the conditions
of changing land ownership relations, the requirements for sustainable development and current trends
in strengthening the role of regional, state authorities and management. As a rule, modern practice of
land use is associated with the fact that the use of agricultural land shows a low level of efficiency.
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[IIpIMKEHT aroMepamysIChl ayMarbIHIAFb XKepAl TYPaKThl MailalaHy KaFuaanapsl

Land and other natural resources are the lifeblood of the world’s population. The right of access
to these resources is more susceptible to climate change, natural disasters, various conflicts and other
negative factors. Poor management of shared resources hinders economic growth and sustainable use of
the environment. On the contrary, responsible management of natural resources contributes not only to
social and economic development, but also to the positive solution of issues such as environmental pro-
tection and climate change. This article presents the rules of land use in the territory of the agglomeration
and shows long-term, multi-purpose and cost-effective relations between land resources and society.

Key words: land resources, land use, agricultural land, city, sustainable development, cluster, eco-
tourism, specially protected natural areas.
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[MpUHLMNBI YCTOMYUBOTO 3€ MAENOAL30BaHMS
Ha TeppuTopumn LLIbIMKEHTCKOM arAomMepauuu

IpheKTUBHOE MCMOAb30BaHME 3E€MEAbHbIX PEeCypCoB Ha TEPPUTOPMM TFopoAa MPOBOAMTCH C
YYETOM YCAOBUI1 PasBUTHS ropoaa M ParioHOB Kak COLMAAbHO-3KOHOMMYECKOM cucTembl. [opoackoe
MAQHMPOBAHWE, TPAHCMOPTHblE CUCTEMbl, BOAOCHAOXeHWe, CaHUTapus, YMpPaBAEHME OTXOAAMM,
CHUXeHWe pucka 6eACTBUIA, AOCTYN K MHOpMaLmm, o6pa3oBaHne 1 MOBbILLEHME NMOTEHLUMAAA — BCe
3TV BOMPOChI KAcalTCs YCTOMYMBOIO FOPOACKOr0o pasButusi. AOAXKHA ObiTb OonpeaeAeHa KOHLenums
YCTOMUMBOrO PasBUTMSI Ha MPUHLMMIAX IKOAOTMYECKon 6e30MacHOCTM M COOTBETCTBYIOLIMX Hay4HO-
TEXHOAOTMYECKMX TMPUHLIMMAX, YUMTbIBAIOLLMX 3EMAENOAb30BaHME HA WHTEHCMBHO OCBaMBaeMblX
TEPPUTOPUSIX.

PaspaboTka HOBbIX KOHLEMTYyaAbHbIX MPUHLMIMOB PeaAM3aLmM NPOLLECCOB YNPABAEHMWS 3eMEAbHbIMM
pecypcamu TpebyeT CyLeCTBEHHbIX M3MEHEHWI B COLIMAaAbHO-3KOHOMMUECKOM XKM3HM CTPaHbl C yYeTOM
YCAOBMIA M3MEHEHMS OTHOLLUEHWIA 3eMEeAbHOWM COOCTBEHHOCTM, YCAOBUIA ObecreveHus yCTOMUYMBOro
pa3BUTUS M COBPEMEHHbIX TEHAEHLMIA YCUAEHUS POAM PErrMOHAAbHOM, rOCYAAPCTBEHHOM BAACTU U
ynpaBAeHus. Kak npaBMAO, cOBpemeHHast MpakThka 3eMAENOAb30BaHMS CBS3aHa C AEMOHCTpaumei
HM3KOro ypOBHS 3(P(heKTUBHOCTU MCMOAb30BaAHUS 3eMEAb CEAbCKOXO3SMCTBEHHOrO Ha3HAYeHMs.

3eMASt U Apyrive NpUpoAHbIE PECYPChI SBASIOTCS XXM3HEHHOM OCHOBOM AAS HACEAEHMS BCEro Mupa.
MpaBo AOCTYyMa K 3TMM pecypcam GOAbLLE MOABEP>KEHO U3MEHEHUMIO KAMMATA, CTUXMIAHBIM OEACTBUSIM,
Pa3ANYHBIM KOHAMKTAM M APYTMM HeraTMBHbIM pakTopam. Caaboe ynpaBAaeHue o6LLMMK pecypcamm
CAEPXXMBAET 3KOHOMUYECKMIA POCT M YCTOMUMBOE MCMOAb30BaHWE OKpY>KatoLlen cpeabl. HanpoTtus,
OTBETCTBEHHOE YMpPaBAEHWE TMPUPOAHBIMM pecypcamm CrnocoOCTBYET He TOAbKO COLIMAAbHOMY W
3KOHOMMYECKOMY Pa3BUTMIO, HO M NMO3UTUBHOMY PELLIEHMIO TakMX BOMPOCOB, KaK OXPaHa OKpY>KatoLLiei
CpeAbl M M3MEHeHWe KAMMmaTta. B AaHHONM cTaTbe MpeACTaBAEHbl MPaBMAA 3EMAENOAb30BaHMS Ha
TEPPUTOPMIM arAOMepaLIMKM 1 NMokKadaHbl AOAFOCPOYHbIE, MHOTOLIEAEBbIE M SKOHOMUYECKM 3P heKTHBHbIE
OTHOLLIEHWS MEXKAY 3EMEAbHbIMK pecypcamu 1 06LLLECTBOM.

KAtoueBble cA0OBa: 3eMeAbHblE PECYPCbI, 3eMAEMNOAb30BaHMe, CEAbCKOXO3SMCTBEHHbBIE 3EMAN, FOPOA,
YCTOMUMBOE MCMOAb30BaHME, KAACTep, 3KOTYpr3M, 0COO0 oxpaHsiemMble NPUPOAHbIE TEPPUTOPUN.

Kipicne

eivkenT Kamacel OHTYCTIK eHipaeri ipi
arjoMepalmsra aifHamybl KaJlaHblH HJKOHOMHKA-
JIBIK, QJICYMETTIK JKOHE MOJICHH JJICYCTIHIH HOTHKE-
ci. IIpIMKEHT arioMepanusChIHBIH JKep Pecypchl
KoFam/ia KaObUIAaHFaH Karujanapra colKec Kaja-
HBIH TaOWFU-KIMMATTHIK EPeKIIeIIKTepiHe Kapai
op TYpIi Jopexee nainananbuiajsl. Kasipri tanma
[IIbIMKEHT —arjJoMepanuschl YIIH >Kep OalibI-
FBIH IIApyallbUIbIK TYPIHAE THIMAI MaiganaHybl
€CKepe OTBIPBII, XKepAi TYPaKThl MalIalaHyaarbl
MaHBI3bI EpeKIIIe.
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OreM/ie JaMblFaH eJjiep KarapblHa €HY YIIiH
KaObLIaHFaH CTPATErusl asiChIHIA, arJioMeparus —
eJIZIIH SKOHOMMKAJIBIK MaHbI3bl Oap eKeHi KepceTis-
red. AJFamksl ypOAHUCTIK OpTaNBIKTapAaH KeuiH
Typral LIIbIMKEHT, XaubIKTHl 3aMaHay¥ canaibl Oi-
JIMMEH, METUITHHAMEH, Op TYPJIi cajlaaFbl KbI3MET
TypiepiMeH, HH(QPaKypbUTBIM IIOFBIPIIAHFaH aliMaK-
TapMeH KaMTaMachI3 eteni. Kasipri yakpITTa aymak-
THIK YHBIMIACTHIpY *oHe lIIbIMKeHT arnomeparusi-
Chl ayMarbIHIAFbl JKEPJIEP/Ii aybll HIApyalllbUIbIFbI
MaKCaThIH/Ia YTHIM/IbI MTalAalIaHy YIIIiH, KepIepaiH
KYHapJIbLIBIFBIH CaKTay J>KOHE apTThIPYJbI, aybul
IapyanbUIbIFbl JAKbUIIAPBIHBIH HET13T1 ©HIM/IiTi-
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TiH CaKTay, TOMBIPAK KYPaMbBIHBIH KYHAPJIBUIBIFBI
JKOHE MEIMOPATHBTI KYWiH cakTay MEH jKakcap-
TYJbl, KaWbUIBIMFA TYCETiH Mall IIapyallbUIbIFbI
OHIMJICPIH OHIPY KE31HJIC KOJIAMIIbI )KYKTeMelIep i
KaMTaMachl3 €TYMEH KaTap, MapyanrbUIbIK aifHaIIbI-
MbIHAaH aybUl MIAPYalllbUIbIFbl aTKANTAPbIHBIH IIIbI-
FBIN KETMEYyiH OOJIbIpMay/ibl, ayblil IIapyalllblibl-
FBI JAKBUIIAPbIHAH KaJIFaH KAIJIBIKTap MEH jKaHama
OHIMJIEPII aybll IAPyallbUIbIFEI MaKCaThIHIaFbl
JKEPIIEP/IiH OHJENTeH YYacKelepiHae opTeyre Kool
OepMey/ii aTar KepceTe allaMbi3.

JKepmi TypaKThl )KoHE YTHIMIBI TAalJaIaHy KoHE
OHBI ayBUI MAPYaIIbUTBIFbI MAKCATTAPHI YIIIIH KOHE
TyTacTail ajFaHja XaJbIKThIH cajayaTThl OMip ca-
THI YIIIH CaKTay MOcelleCi OChl ©3€KTi MaCceleHIH
OPTYpJIl cajayiap/iaFrbl MaHbBI3IbLIBIFBIH O0JKAMIbI.
LIIpIMKEHT arJIOMePanFsICHIHBIH JKOJOTHSIIBIK OJl-
€yeTiH caKTay VIIH KaJlaJIbIK XKOHE Kajla MaHbIHa-
FBI JKEp MalIalaHy IbIH OPHBIKTBI CascaThlH KOJI/Ia-
HY KaXKeT.

Kana aymarbIHIarbIHIAFbl XKEp pPeCcypCTapbiH
YTBIMIBI TIallaTaHy SKOHOMHKA CajlachlHAa TOK-
Taycel3 Aamy ycTinge. Kama mynnmecinin kypueni
OJICYMETTIK JKYHe peTiHAeTi dopexeciHe kep pe-
CypCTapblH MMalJallaHyJIbIH COWKeC Kelyl, Kaia
ayMarbl JK€p pecypcTapblH TYTBHIHYIBIH THIMJILTITI
nen tycingipineni (H.O. HazapOaeThiH Kazakcran
xankpiHa JKommayel, Actana K., 2012 xeuirsl 14
JKEITOKCaH).

IeMkenT  armomepanusicel  —  LlIbIMKeHT
KaJlaChIH, OHBIH MaHbBIHIAFbl JKOHE OFaH ipreiyec
aylaHIapabpl KaMTUTBIH ariomepanus. Kaszip-
ri yakpitta [lIBIMKEHT arjoMeparuschiHIa el
XanKelHBIH mamamMeH 10%-b1 Typaasl, OYJI OHBEI
Kazakcranarbl €H ipi ariioMepalusiuiap/sie Oipine
aifHAJABIPAJIBL.

OHipnepai nambITy OaFmapiiaMachlHa COHKec
IpMKeHT arjgoMepanuscel (Anmarel xKoHE Ac-
TaHa KajalapbIMeH KaTtap) OipiHII JeHreimeri
arjioMepariysi peTiHjie alKbIHaIFaH.

LIIpIMKEHT arJIOMEepanusICHIHBIH KEep KoeJIeMi
1573,5 mbIH ra ayMakThl KamThica, LIIbIMKeHT Kana-
CBIHBIH KaNIbl ayansl 116,28 MBIH ra Kypaibl.

IIbIMKEHT arjJoMepanuschbiHa: OPTAIBIFBI —
IIbIMKEHT Kajachl, APbIC KaTabIK SKIMIIIIIr Kaia
opranbiFbiMeH, bolmioek, Tynkibac, Kaswerypr,
Tenebu aynansl JleHrep kasiaceiMeH, Oppabachl
xkoHe CaifpaM aymaHmapbl aybll OPTaIBIKTapbIMEH
kipeni (KP Ykimeriniy 2018 »xbunFbl 16 Kapaimaa-
reI No 767 KayJIbIChIHAH).

Marepuajgap MeH 3epTTey daicTepi

3epTTeyaiH TCOPUSUIBIK KOHE 9ICHAMAIIBIK He-
Ti31H aybUT IAPYalIbUIBIFB MAKCATHIH/AFBI JKepIiep-

i TmaijanaHy MEH TOIBIPAKThIH KYHAPJIBIFbIH
JKaKcapTy JKOHE cakTay OOMBIHINA ic-mIapayiapabl
CaJIBICTBIPMAaJIbl, KEIIeH[I 3epTTeyAl KaMTamachl3
STYIII KYHEIK 9/1iC KypaJibl.

bacranker MomiMerTep omedm  Ke3aepAcH
KUHAIBL. 3epTTey HbICAHBIHA OalIaHBICTBI Oap-
JBIK JKUHAKTAIFaH HAKThl MaTepualiiapra Taijay
Kacalpl.

ExiHIIiieH, >KeprilikTi aTKapylibl OpraHiuap
MEH ep KaTbIHACTapblH 0acKapy OpraHAapbIHBIH
MOJIIMETTEPIHCH ayMaKThIH Kep PeCypPChIHbIH cara-
TBIK, KaFgaiiapbl MEH THAPOJOTHSIIBIK epeKIe-
JIKTEpi Typaibl HAKTHI MOJTIMETTEP aJIbIH/IBL.

JKyMBICTBIH akmapatThIK HeTi3i perinme Kazax
Cy MIapyallbUIbIFbl FHUIBIMH-3€PTTEY WHCTUTYTHI-
uelH (KasCLUEF3UM), ¥ATTRIK CTAaTUCTHKA KOMHTE-
Ti IIBIMKEHT Kajachkl OOWBIHINA JemapTaMEHTIHIH,
MeMIIeKeTTiK Kep KaJacTPhIHBIH aBTOMATTaHJIbI-
pBUIFaH aKHmapaTThIK KYHeCl JKOHE TEXHUKAJIBIK
KaMTaMachI3 €Ty 0aCKapMacChIHBIH KaJallbIK, OOJIBIC-
TBIK, )KOHE OHIPIIIK QHUIIHaIIapbIHBIH MaTepUaIIapbl
AJBIHBITT OTHIP.

Makananbl xa3y OapbIChIHIA JOCTYpPJI KOHE
3aMaHayHW oficTep KOMmaHbUIAsl. COHBIH INIiHIE
ayMaKTaFrbl Kep PeCypCTapblH THIMAI IMaijanaHy
JKOHE TYPAaKThI )Kep Maianany Moceneaepine Tani-
ay ’acayia CTaTUCTUKAIBIK, CATIbICTIPMAIIbI, Tall/l-
ay, TapUXH KOHE T'e0aKNaparThIK JJicTep KoJjia-
HBUIJIBL.

3epTTey HITHIKeIEPi JKIHE TAJIKbLIAY

[IIpIMKEHT — aJblll KaTKaH ayMarbl OOMBIHINIA
Oipinmi sxoHe PecnyOnrkaia XxansIk caHbl OOMBIHIIIA
AJMaTbIIaH KeHIHT1 eKIHII KaJIaJIbIK arioMepalius-
HBI KYPaNTBIH, STIMI3IIH €H ipi ©HEPKOCITITIK, cayia
KOHE MOJICHH OPTAJBIKTapBIHBIH Oipi.

Kama  craryctet  IIbIMKEHT  KaJlaChIHBIH
arJioMepaInusIChlH ayMaKThIK aMBITy XOHIHJE aii-
MaKTBIK CXEMachl OCKITUIIMN, YCHIHBUIFAHHAH COH
anmel. OHipmik cxemackl Kazakcran PecryOmnmka-
CBIHBIH COYJIET, Kajla KYpPBUIBIC KbI3METIHIH caja-
ChIHJarbl 3aHHaMajapra, aWMaKThl YHBIMJACTHI-
PYIBIH 3KOJOTHSUIIBIK, QJIEYMETTiK-DKOHOMUKAIIBIK
MocCeJieIepiH PETTeUTIH HOPMATHUBTIK KYKBIKTBIK,
TEXHHUKAJBIK ~KY)KaTTapFa cail TaraiibIHIajIFaH.
(Kazakcran PecniybOnukache! YkimerTiHiH 2018 xbii-
FBI 22 akmaHmarsl No 74 sKapITbIFhl)

Kazakcran PecnyOnukachiHbIH KaJaJabIK
arjioMepalusiapbliH/ia KaJbIITaCKaH JKep Nakigaa-
Hy JKYMECiHIH KaruJajapblH aHBIKTay JKep Ka-
ThIHACTApbIH pedopMaayra, KaJaJblK arjiioMepa-
uustapaplH - JKep  pecypcTapeiH  OacKapyIbIH
Ka3aKCTaHJBIK MOJICTIH 9d3ipiey KaKeTTUIIriHe
OaifmaHpICTBl  ©3eKTi Oombim oThIp. «Kazakcran
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PecniyOnukaceinbiy  XKep kogekci», «Kazakctan
PecryOnmkachiHBIH (epMepITik KoHE mapya Koxa-
JBIKTaphl Typanbl», «Kazakcran PecryOnukaceinaa
arpoeHEpPKACINTIK KEMIeHIH JaMBITY JKOHIHJe-
ri 2013-2020 sxpuigapra apHajfaH MEMIICKETTIK
OarmapiiaMachblH OCKITy Typaibl» JKoHE T.0. Ka-
ObUIIaHFaH 3aHHAMAJIBIK aKTIepre KapaMmacTal,
aybul IIapyallbUIBIFEI MaKCaTBIHAAFBl SKepIepi
naianany THIMILUIIT xKakcapMai Typ.

Enmi mexen sxepinep LIBIMKEHT ariomepariusi-
CBIHJIAFbI KaNMbl ayaaHel 286 158,3 ra Kypaiinsl.

Kananslk skoHe aybUIABIK €J/1i MEKCHICPAIH Kai-
nbel aynanbl [IIBIMKEHT KalachlHBIH >K00anaybiH
ecenTik Mep3imMiH eckepe oTbIpein, 291 080,15 ra
Kypanasl.

1-kecTene KOpCeTiNreH e, araoMepanus opra-
TeIFbl LIIBIMKEHT Kajachkl, AphIC KalajablK OKiMIIIi-
miri (oHbIH imiHge Apbic Kanacel), boliniOek, Tyn-
kibac, Kas3pirypt (oHBIH iminae KaspirypT aysiisl),
Tenebu (onbH iminnae Jlenrep xanacsl), Opaadacs
xkoue Catipam aymasHmapbl (OHBIH imIiHae MaHKEHT
skoHe Calipam aybugapsl) Kipei.

1-kecte — IlIpIMKEHT armoMepanysICBIHBIH XaJIbIK CaHbl (Kasanap MeH aypanngap OoiipiHina) (KP arpoeHzipicTik KeleHiH AaMbITy

6arnapinamacer 2017-2021)

A'Ayna.mfapllcananbuc AYaH 0pTaNBIFHI A.ﬂa}u)l2 XaJbIK caHbl
kiMuinikTep/Kagamap MBIH KM 2021 x.
[IIbIMKEHT K. - 1,2 1109 381
ApBIC K. - 7,6 76 863
Botinibex aymanbl [TasH aybuibt 7,2 54 360
Kasbirypt aynansl KasbIrypt ayblib 4,1 108 497
Opnabacel aynaHbl Temipnas aybuTsl 2,7 122 287
Calipam aynaHbl AKCYKEHT aybUIbl 1,1 218 555
Tenebu aynanbl Jlenrip xanacbl 3,0 120 564
Tynkibac aynaHsr Typap PbicKysioB aybuibl 2,3 113 027
Bapnbirst 29,2 1923 534

Bactbl xocmapnay TOpaObIHBIH KOJBIHJIA KO-
Fapbl KYHABUIBIKTHI Killli allMaKTap, OHTYCTIK ©Hip-
JH JKocIapiay OpTaJbIKTapblH OaiIaHbICThIpa-
THIH KaJla KYpPBUIBICHI IIOFbIpiaHaabl. llIbIMKeHT
arJIOMEPANFSICBIHBIH OHIpapallbIK CXeMachl HETi3ri
KOHE eKIiHIIl Ke3eKTeri jKocmapiay ocbTepi aii-
KBIH/IAJIFaH, MYHJIa HETi3Ti JKOCTapiay OpTaIbIFbI
HIeiMkeHT Kanacsl — LIBIMKEHT ariomepanusichl-
HBIH SIIPOCHl OOJBIT TaOBLIAmBI. ATIOMeparus
SIIPOCBIHAH 0acKa, TAPTBUIBIC OPTANBIKTapbl ApBIC,
Capplaram Kajamapsl MeH T. PBICKYJIOB aybuIbI.
Oumnap THicTi ayAaHAapAbIH SKIMIIIIIK OPTaJIBIKTaphl
OOJIBITT TAOBIIAIEI.

[IpIMKEHT KaJachbIHBIH arjoMepanusichl OHip-
apaiblK CXeMachl ayMakThl JAMBITY IIepCIIeK-
TUBAJIAPBIH JXKOHE OHBIH HH(PaKYpBUIbIMFA Y3aK
MEp3iMIII KOKETTITITIH aWKBIHIAUTRIH Kajia KYphI-
JIBICHL CTpaTerusickl Oombin TaObuIagsl. LlIBIMKEHT
arJoMepalMsChIHBIH OHIpapalblK CXeMachl epexe-
JepiH iCKe achlpy Ke3eKTiIiri, KapKbUIaHABIPY
Ke3/iepl KoHe KeseMi OIoKeT MYMKIHIIKTEpiH
€CKepe OTBIPBII, MEMIICKETTIK Oaraapiamaiiap MeH
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ayMaKTapabl TaMBITy OarmapiamMaiapsl ICHTeHiHIe
aMKBIHIATagb].

IIbIMKEHT arjJoMepanusChIHBIH ©HipapajbIK
CXEMAChIHBIH HETi3T1 MiHJIEeTTepi:

1) lIpIMKEeHT ariiomeparus
nIeKapajapblH aHbIKTAY;

2) aryoMepanusHbl IaMBITYJbIH YTBIMJIBI TYC-
TapblH KaJBIITACTBIPY MaKCaTBhIHIA ayMaKThIH
IeKapachlHa KipeTiH OKIMIIUTIK-ayMaKTHIK Oipiiec-
TIKTEpiH MaKCaTTapbIH ECKePe OTHIPHIIL, )ko0anaHa-
TBIH ayMaKThIH THIMJII JKOCTIApMEH YHBIMIACTHIPbI-
JYBIH aHBIKTAY;

3) TteppuTopus ayMarblH (QYHKITHOHAJIBIK
aliMakTapra 0eJy, XaJIbIKThl KOHBICTaHIBIPY JKOHE
OHIIPICTIK KYIITEP/i OpHAIACTBIPY KYHECiH TO-
JBIKTBIPY, WHXEHEPJIK, KOJIKTIK, OIeyMETTIiK
KOHE peKpearnusIblK WH(ppaKypbUTBIMIapIsl /1a-
MBITY, ayMaKTapAbl KayinTi TEXHOTCHAIK >KoHE
TaOWFHW anmaTTapJaH KOpray, ayMaKThIH dKOJIOTHsI-
JBIK JKaFaiblH KaKcapTy *KoHE KOpIIaraH opTa-
Hbl KOpFayFa HeTi3/IeNITeH YCBHIHBICTAp KEeIIeHIH
naipinaay.

ayMarbIHbIH
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1-cyper — LlIbIMKEHT arToMeparusIChl ayMarblH (yHKIIHOHAIIBIK aiiMakTapra 0oy cxeMacsl
(ILIeIMKeHT KaTachIHBIH 9KIMIIUIITT MATIMETTepi HeTi3iHae aBTOp KypacThIpFaH)

I-cyperte kepin otelpraaad, llIsiMKeHT
arJioMeparusIchl ayMarbiH (yHKIIHOHAIIBIK aiiMaK-
Tapra Oemny cxemacbinia LlIsIMKeHT armomeparusi-
ChIH Y3aK MEp3iMIi JaMBITYABIH >KOOAIBIK YCBHI-
HBICTapbl KepceTiareH. CoHnaii-ak, MEMJICKETTIK,
OOJIBICTBIK, ayNaHIBIK JKOHE arjioMeparusIbIK
nIeKapanap aikbiH OeIiHIeH.

KapkpIHabl mapyambsuiblK JKYPrizy KoHE Kaja
KYPBUIBICTBIK HIepy aiMaKTapbl, COHBIH IIIiHJIE
a3aMaTTBIK ~KYPBUIBICTBIH ~ Kimri — aiimMarel  (en-
Ji-MEKEHJEPIiH KOJAAHBICTaFrbl KYPBUIBIC —caly
ayMaKTaphl JKOHE eJTi-MEeKEHACPIiH MePCIICKTHBA-
JBI JaMy ayMaKTapbl), KOHBICTAH/BIPY apHalapbl-
HBIH Kinm aiMarel (KapKbIHABI arjIOMepaIysIIbIK
nporecTep aliMarbl XoHE OelceHl arjoMmepanus-
JBIK TIPOIECTEp alMarbl), WHKEHEPIIK-KOIIKTIK
MHQPaKYpPBUIBIMHBIH Killli aiiMarbl (TeMip:Kosigap
JKOHE aBTOMOOWIIb JKOJIAphI), COHBIMEH Karap
OKCTEHCHBTI INApyamIbUIbIK JKOHE Kalla KyphI-
JBICTBIK WTepy alWMakTapbl (apHaibl 3KOHOMHKa-
JBIK alMaKTap, WHIYCTPHSUIBIK aiiMaKTap JKoHe
aybUl IIapyallbUIbIFBl MaKCaTBIHIAFEl JKEPIEPAiH

Kiln aiiMarbpl), MIapyallbUIBIK WIEpy IIEKTENITeH
aiiMakTap cxema OeTiHJe YCHIHBIIFaH.

LIpiMKEeHT Kajachl arjioMepanusiChIHBIH
TONBIPAK KapTachlHIa KOPCETINTeH TOMBIPaK
TypiiepiHe, epli malijalaHyblHa Kapal aybLl
mapyanrbUIbIFl MaKCaThIHIAFBI JKepliep, emi-
MEKEHJIepaiH (KanajlapJblH, KCHTTEPAiH XOHE
AyBUINBIK €JIi-MEKSHACPIiH) XKepyepi, eHep-
KocinTep, KONiKKe, KOPFAaHBIC KOHE aybll Ia-
pyambUIBIFBEIHA apHaJMaraH JKepliep, epeKiie
KOpFajaThlH TaOWFH ayMaKTaplblH, CaybIK-
TBIPY MAaKCaThIHJAFbl, PEKPEAIUsIIBIK KOHE
TapUXU-MOJICHU MaKCaTTaFbl Xepiiep, OpMaH
KOPBIHBIH JKepiepi, Cy KOPBIHBIH Xepliepi 00-
JBIN TNakjananeuryaa. Tomblpak Typiepi, OH-
TYCTIK THIIC TOpi3Ai cepo3emaap, KOHBIP da-
MbIFaH, a@TOMOpP(THI cOpTaH, TayJibl KOHBIP
TOMBIPaK, TUAPOMOPPTHI COPTAH, JaTaHbIH Tay-
Jbl YepHO3eMJepi, COHMAN-aK NalaHbIH TayJbl
TOMBIPAFHI, EKIHII1 COPTaH, COPJIBI COPTAH KOHE
KaWbUIMaIbl IMMAIFBIHIBl CyapMalibl TOTBIPAK
TYpiiepi KeH TaparaH.
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HIBIMKEHT ATJIOMEPALIHACBIHBIH TOIBIPAK KAPTACHI
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KbIPFbI3 PECITYBJIHKACHI

2-cypet — I1IbIMKeHT armoMepanusicbl ayMaFbIHBIH TOIBIPAK KapTachl
(Kapra XIIC ©.6. Ocnianos ateiaaarel Tonbipakrany xaHe arpoxumus F3U mamimerrepi Herizinae
xoHe [1IBIMKEeHT armoMepanusachbiHbIH 1iekapackl KP “Oiner” HOpMaTUBTIK KYKBIKTBIK aKTiICPiHIC
KOPCETUIreH aKmnaparrap Heri3iHJae aBTop KypacTbIpFaH)

2-cypeTTe KepCeTUIreHaeH, aryioMeparus ay-
JaH/Iapbl TOTBIPAKTHI AybUT MAPYaIIbUIBIFEI MaKca-
TBIHJIA, COHBIH immHJe ericTik ankanrapbl 100984
ra KaspiFypT aynanHbel OOWBIHINA KOFApFBl OHIM
aNJipl, COHNal-aK Oy ayaaH maObiHAbIK 30902 ra
JKOHE KaWbUIbIM ajkantapbiHad 133881 ra xakchl
KepceTKilm kepcerTi. Tynkidac aymaHbl KOI KbLI-
JBbIK eKmesep ankantapblHaH 3979 ra KyHapibl
JKEPJIIH CENTIrHEeH >KOFaprbl oHIM aibl. Ericrik
JKepJiep Kallbl OHIM ajlaThlH KO3 OOJFaH/IbIKTaH,
afTapibIkTail MaHbI3bl Oap jen ecereneni. OHbIH
KypaMmblHa €HEeTiH Owupjaif, apra, JSHII JKyrepi,
KyHOarbIC, MaKTa, Makcapbl, KapToIll, KOKeHicTep,
KayBIH YXoHE KOIDKBIJIBIK IIONTep ay1aH OOHBIHIIA
KaHIIamMa MaibI3]bl QJIBIT OTHIPFAHBIH KOPE aJIaMbI3.
52,3% ©Ounait eHiMiH ApbIC KallacklHaH, 6,2% apra
enimiH TynkiOac aynaHbiHaH, 4,7% MOHIIK KyTepi-
Hi, 4,3% KyHOaFbIC TaKbUIAPHIH kaHE 19,9% MakTa
enimin Oppaabachk! aynanbiHaH, 30,8% Makcapsbl 1a-
kbuLapbid Kaserypr aynansiHaH, 2,3% kapromn-
1ol TeneOu aynanbiHan, Caiipam aynanbiHaH 8,6%
KeKkeHicTepai, Apblc aynmanbiHaH 12,2% KayblH
JKEMICTEPIH KOHE KOIDKBLIIBIK LIOITEP JKOFapbla
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atan etkenaei 41,4%-6en Tynkibac aynaHbiHAaH
enpuipimimn, 2020 *bIIBl €TICTIK XKepiepai naimana-
HYJIaH aKChl KOPCETKIIIl KOPCETIM OTBIP.

Kopwazan mabusu opmanuvl sxcmencusmi uee-
Py aumakmapwi

Kopmaran opTaHbl )KaH-)KaKThl UTEPY aiiMaKTa-
PBl HHTEHCHBTI JKOHE DKCTEHCHBTI aybUIIIapyallibl-
JIBIK KBI3METTEPiHIH KIlTiripiM ayMaKTapbIH KAMTHITT
OTBIp.

AybIT mapyambUIbIFbIHA apHAIFaH  JKepliep
2020 >KbUTFBI Kapallla aibIHbIH HOTHXKECI OOMbIHIIIA
1056443,67 rTa-mpl, COHBIH INIHIE EriCTIKKe ap-
HanraH xepiep — 499673,07 ra-apl, an cyapmasl
sxkeprep — 121620 ra-npl, MIaOBIHIBIKKA apHAIFaH
xxepiep — 48946,8 ra-apl KoHE KANUBUIBIM >KEepiep
— 386203,8 ra-apl anbln kaTelp. Maji mapyaiibl-
JIBIFBIH JIAMBITY TE€PCIICKTUBAChIHA OalIaHbICThI
ApbIc KananbelK oKimimiiirinen 642 ra sxep, boii-
nidek aynanbiHan 5000 ra xep, Kassirypt aynanbl-
HaH 1358 ra xep, Opnabacel aymanbiHan 4000 ra
xep, Caitpam aynaneiHan 1026 ra sxep, Capblaran
aynaneiHaH 3287,18 ra xep, Tenebu aynaHbiHaH
394 ra Oocankbl Kep KaTapblHAH NIA0BIHABIKTAP
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MeH kalbuTbiMaap el ecentik (2030 xbut) sx00a-
ay Mep3iMiHe aybUT IapyanibUTbIFbl MAKCATBIHIAFbI
JKepJepre aybICThIPY HEMece KalbUTBIMIBIK Kaibl-
JTBIM PETiHIE Maliganany Kaxer. OapablH JKajbl
aynansl 15707,18 ra Kypaisl.

Kopsl ’xoHe apHaifbl XKep KOpbl KepJepiHze
OpHAJaCKaH, aybll IIapyallbUIbIFbl aiHAIBIMbIHA
aynansl 9412 ra ericTik ThIHAWFaH Kepiepai TapTy
KapacThIPbUIAbI, alaiiia To3y HpoLecTepiH Ooi-
IIBIpMay, JKachlUl EKITeJIepIi CaKTay >KOHE KeOCHTy
MakcaTblHga Oykin aymakra Oeitimuey-nanamad-
TBIK TOCIJI/II €HT13Y IIapTHIMCH.

[Ieivkent armomepauusicblubly, 2030 xbUiFa
Kapail epeckell MaMaHJaHBIN aybUl [apyanIbUIbl-
FBIHBIH JaKbULAAPBIH OHAIPY, KOKOHIC MEeH XKeMic
KUACK OHIMJAEpi, MYHAWIBIH OHIeIy eceOiHeH
TyBIHJaFaH OHIMJIEpi, TOKbIMA OHIMJEPI, KYPBUIBIC
3aTTapbl, METATYpPTHs OHIMIEpi, MalllHa Kacay,
XUMHUSI OHEPKOCiOiH JKaTKbI3a allaMbI3.

[IpIMKEHT armoMepanusicbl SKOHOMHKACHIHBIH
0acThl cananachkl aybul IIapyalIbUIBIFBl OOJBIN ca-
Hanaapl. OcChIFaH opall KalaHbIH ayJaHgapbl 00-
HBIHIIA apyalIbUIBIKThI )KETUIAIPY anfbIuapt 00-
JIBIT TaOBLIAIEI.

2030 xbutra THIHAWMFaH Kepiiep MeH Oocal-
KbI JKepJep/ii ayblul MIapyallblUIbIFbl aliHAIBIMbIHA
TapTy eceOiHeH aybll MIapyallblIBIFbl  JKepiie-
pin 1081562,85 ra meiiiH ecipy Ke3HENI OTHIP
(IIpIMKEeHT arJoMepanusChlH alMaKThIK JIaMbl-
TYHIBIH ©HipapalblK cxemachlH Oekity Typamsl KP
Yxkimerinin 2018 . 22 aknangarsl Ne 74 KayIibIChl).

Conpmaii ak, 90%-man actam Man Iapyaribl-
JBIFBIHBIH ~ OHIMJIEPl XallbIK I[IapyanlbUTbIFbIHIA
oHIipiNeni, OV ipi ayKBIMABI CENCKITHSUTBIK YKOHE
MaJJIbl aCBhULIAH/ABIPY KYMBICBIH KYPTi3yre, FhI-
JBIMH  HETI3NIETCH eric aiHalbIMBIH CaKTayFa,
3aMaHayd TEXHOJOTHSAJIapAbl KEHiHeH maijana-
HyFa, OHIPIC TPOIECTepPiH MeXaHWKalaHABIPyFa
JKOHE aBTOMATTaHIBIPYFa MYMKIHIIK Oepmeiini
(Typxictan ob6msichl okimairinin 2020 xbutFsr 13
aknanjarel Ne 27 kaynbichl. TypkicTan 0OJIBICBIHBIH
Oninet nemapramenTiage 2020 xputFsl 14 akmanma
Ne 5427 Gombim Tipkeni).

[IpIMKEeHT —arioMepanusichblHa €H  JKaKbIH
OpHaJlacKaH ayJaHIapAbIH KaJIbl )Kep KOpbl ApbIC
(765,4 mpiH ra), boiinidek (723,3 MbIg ra), Kasbl-
rypT (403 ™me1H ra), Opnabacer (259,4 mbIH Ta),
Tenebu (360,4 MbIH Ta) xoHE Tynkidac (227,5 MbIH
ra) Kypaiasl. OHbIH ilIiHAE, CyapMaJbl eTiCTIK IeH
aifHaIBICAThIH APBIC KaJaJIBIK OKIMITUTITIHIH aybIT

apyanibUIbIFbl MAaKCATBIHIAFBI KEPICPIHIH ay/a-
HEI 455,8 MbIH Ta, Opmaback aymanbiHAa 218 MBIH
ra xoHe Caiipam aynanelHIa 79,2 MBIH Ta XKYBIK.
byn armomeparusra KakblH OpHalackaH ApbIC,
Opanabacel xxone Caiipam ayaansIHAarsl Oay-0axia,
KOKOHICTEpMEH alHAJIBICAThIH IIapya KOJXKaJIbIKTa-
PBIHBIH ©HIMIepiH OoamakTa [IIbIMKEHT KanacbiHa
TachIMajiiayfra YJIKEH MYMKIHIIK TYyFbI3ajbl, CO-
HBIMEH KaTap arjioMepalysiIaFbl XalIbIKThl KOKOHIC,
Oay-Oakia eHIMIEpPIMEH KaMTaMachkl3 €TyTe OTe
KoJaiel 00161 TaObLIaabl. All, Teneou (93,3 MbIH
ra), Tynkibac (148,5 MBIH ra) aymaHIapbIHIAFHI
mapya (pepMep) KoKaJIbIKTapbl arioMepanusIarsl
XaJIBIKTBI JIOH/I1 IaKbUIap, Maljbl JaKbLUIAAP KOHE
KEMIC — JKUICKTEPMEH KaMTaMachl3 €Tyre YJIKCH
oneyeri Oap. (2- kecre)

By arnmomepanmsigarsl mapya (pepmep) Koxa-
JIBIKTapBIHBIH OHIMJEPiH caTyra oHe LIbIMKeHT
KaJlaChIHIAFbl IIOFBIPIIAHFAH XaJBIKTHI a3bIK TY-
JmikmeH Kamramachlid eremi. CoOHBIMEH —Katap,
arJioMepalusFa S>KaKblH OpHANAacKaH ayJaHaap-
neiH imriaae Kaseirypt (275,3 MbIH ra) KoHe boii-
nioek (560,4 MbIH Ta) ayAaHIapbIHIA KANUBUIBIM-
IBIK, TTA0BIHIBIK JKEPICPIHIH KOm OOJIYBI, OCHI
ayJlaHaapaarsl mapya (pepmMep) KoKaablKTapbIHbIH
IIbIMKEHT KaJachIHAAFbl XaJIbIKThI MaJl IIapyallibl-
JBIFBI OHIMIEPIMEH (€T, CYT, )KYMBIPTKA kKoHE T.0.)
KaMTaMachl3 eTyre YJkeH aneyeti 6ap. Exinmii xa-
reiHaH [IIBIMKEHT Kasiachl OCHI MIapya KOXKaJIbIKTa-
PBIHBIH TayapblH TYTHIHYIIBI PETIH/IE OJIAP/bIH Il1a-
PYaILIBUIBIFBIH OJJaH CalbIH JaMBITYFa MYMKIHIIILTIK
Oeperi.

AyBUT MApyalibUIbIK KOOTEPAIUsIIaphl KOHE
aybUl IIApyallbUIbIFBIHBIH IIMKI3aT KO3JCepPiH Ke-
viinHeH eHjeyre llIBIMKEHT ariomepalusChbIHbIH
aymarbiHa Kipetin Tynkibac, Catipam, Capsriararm
xoHe Opaaback! aynaHIapbIHBIH KYHAPIIBI KepIepi
MYMKiHTIK Oepenmi. backa aymammapaa man caHblH
apTTHIPY, MaJI COFOFa apHAJIFaH IIeX )Kacay, eT )KOHe
CYTTI OHICYMEH aWHANBICATHIH KOCIMTOPBIHIAPIBI
YJIKSHUTy JKOHE jKaHa KOCIOpBIHIAp caly Makca-
THIH/IA KAHBLUTBIM JKEepIIepIi YIFaiTyra 00mamb.

Kenemrekre arjgoMepanusHbIH = OHJCYII KO-
CIMOpHBIHA IIWKI3AT KO3/IepiH OJaH 9opi TYPaKTHI
KETKI3Y/Il KAMTaMachI3 €TYTe, aybUI MAPYallbUIbIFbI
JAKBUIAAPBIH ©CIPY/Il apTThIPY, SIFHU ayblLI HIapya-
IIBUIBIFBI KOOTIEPAIFSIIAPEI MEH arpOOHEPKACINTIK
KENICH/ Il HHTETpaIlisuIay HeTi31H1e, COHBIMEH KaTtap
KBUTBDKAMIAP/IBI, MAPYAIIBUIBIKTEIH Olp KaTapblH
JAMBITYFa TOJIBIKKAHIBI MyMKIHIIIK Oepei.
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2-kecte — lllpIMKeHT amtomepanuschl ayganaapsl OoifbiHma 2020 KbUFBl okep Typansl Manmimertepi, ra (ILsmMkeHnT
anIoMepanysIChIHBIH KypaMbIHa KipeTiH aynanaap OolbiHimIa sxep Typais! 2020 KbUTFBI CTATUCTHKAJIBIK aKapaTTap HeTi3iHae aBTop
KYpacTbIpFaH)
Kanans! anansl (ra) aynanaap 6oiibiHima
Ne 7Kep Typajbl aknaparrap
Apsic | baiinidex | Kaseirypt | Opaabacer | Caiipam | Teneou | Tyakidac
|| AYEU IAPYAUIELILIFEI 458785 | 560372 | 275298 | 218058 | 79166 | 93288 | 148518
MaKCaTBIH/IaFbI JKepiep
Enni-mexennepain
2 | (xayanapbIH,KeHTTEePIiH JKoHe 25233 73847 39702 21163 22342 61531 23137
aybULIBIK €J1/1i MEKEHICP/IiH) JKepi
Bapneirsl enepxocir, Kelik,
3 | KOPFAMPIC JKIME VB 6896 | 3653 2274 2975 1940 | 3745 5448
LIapyanIblIbIFbIHA apHAIMAFaH
xKepiep
Bapnbirs! epekine KopranaTeiH
TaOWFU ayMaKTap/IbIH, CAYBIKTBIPY
4 | MaKcaThIH/AAFbI, PEKPEALUSIIBIK 28018 36485 76573 0 0 146997 49958
JKOHE TAPUXU-MOJICHN MAKCATTaFbI
Kepiep
5 | OpmaH KOPBIHBIH XKepiepi 161985 | 24726 60 4821 243 0 0
6 | Cy KOpBIHBIH Kepiiepi 4972 1165 424 8522 1028 197 143
7 | bocankel xepaep 79506 23091 8429 3892 10042 622 300
8 | bapmeIk xeprep 765395 | 723339 403060 259431 114761 | 306380 227504
140000 133881
120000 112784
100984
100000 90732
85619
80000
63359 63149
58058
60000 51828
40000 30902
22633 = 24525 25961
20000
05 07 (s
20 0 20 0 5 0 loo.l 1187 3215
0

ApsIc Boiinitex

Kaserrypr OpgpaGacer  Caiipam Temebn TynxkiGac

® ] EricTiktep ™ 2 Ko KBUIABIK eKTIEnep = 3 1 TaGBIHIBIKTAD 4 JKa#bLTRIMTAp

3-cyper — llIpIMKeHT artoMepanusichl ayganaaps! Ooibiana 2020 KBUIFEI aybUT APy aIbIIBIFGl ATKANTAPBIHBIH KYPaMBbI

(KP craTtucTrKa AenapTaMeHTi MOJIIMETTepl HET131H/Ie aBTOP KYPaCThIPFaH)

3-cyperTe KepceTinrenaei, Taburu-kauMaTTelK ~ Tenebu >xone Kaswirypt, Caiipam aynaHmapbeiHIa

JKOHE JIaHAIMA(PTTBIK ePeKIIeTiKTepine OalaaHbic-  TaOMFU JKaWbUIBIMIBIK JKEpJCp MEH IIaObIH/IBIK
1ol LIpIMKEHT arjaomepanuschlHa KipeTiH (Tayisl — JKeplepiH aWTapibIKTaili Kopbl Oap. bym ocbl
aiimMaxkTap/ia OpHajacyblHa OaitnaneicTel) TymkiOac,  aymaHAapAarbl MIOFBIPIAHFAH Mall MAPyallbUTBIFbI
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cajlacblHa MaMaHJaHFaH aybUl IIapyallbUIbIFbl Ko-
cimopslHAaphl MeH mapya (depmep) KOoXKallbIKTa-
pbiHbIH LLIBIMKEHT KalachblH camnajibl €T-CYT OHIM/Ie-
piMEH KaMTamachl3 eTyre MYMKIHJITI ©Te KOFaphl
Oompin keneni. byn eHimuepi TaceManaay yImiH
IbIMKEHT armoMepanusiChIHIAFbl JKOJI TOpanTa-
PBI ©T€ KU, opi KONalIbl OPHAJIACTBIPBUIFaH, SFHU
OHIMHIH OY3bUIMall KOPCETIIreH OpHBIHA JKeTKi3i-
JyiHe MYMKIHIIK Oepeni.

Ipi KomMmaHuWsUTap Tayapiap MEH KbI3METTep-
Il ycak eHiM Oepyluiiep apacblHIarbl HBIK Oaiina-
HBICTBI aybUT MIAPYAIIBUIBIFBIH JaMBITy VIIIH peT-
Ke KeNTipy KaxeT. Mpicall peTiHje, a3bIK-TYJIKTI
OHJICY JKOHIHJETI KOMITAHHSJIAPMEH Y3aK YaKbIT
KeJTiciMIIapTTap/bl )KacalThIH YCaK MIapyallblUIbIK-
THI anyra Oomanbl. [IsIMKEHT sx0HE ApBIC Kajama-
pel, aynanaaps! 2020 xelnra Kapait 1,8 ecere, 2030
KBUTFA Kapait 4,5 ecere eCenTik IepeKTepre COMKec
aybll apyalIbUTBIFBIHBIH KaJIbl OHIMIHIH KeJeMi
aptansl ekeH (KP CTparerusibik skocnapiay KoHe
pedopmanap areHTTiri ¥JTTBIK CTATUCTHKA OIOpPO-
cbI 2020 >KBUTFBI MOITIMETTED).

AybUl IIapyalIbUIBIFBl CaJlaChlH >KaHFBIPTY
KOHE Kaja Kypaymibl 6a3a Ooiyra KaOUTETTI ycak
Tayapibl ©HIIPICTEH OpTa JKOHE ipi Tayapiibl eH-
JpicKe KeIly aybUIIBIK ayMaKTap XaJKbIHBIH Ke-
TyiH a3zaiiTy ymiH yceiHbutagsl. KP Ilpesunenti
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=

31,7

30

H.O. HazapOaeBthiH 2017 xputrbl 31 KaHTaparsl
“KazakcTaHHBIH YIIHII SKaHFBIPYRL: kKahaHIbIK
Oocekere KabOimeTTimik” aTThl KazakcraH XajkbiHa
Konnmayeraa coitkec 5 kbt imriaze 500 MBIHHAH
acTaM IIarblH QepMmepiep MEH YU Iapyalibl-
JBIKTApAbl KoomepaTuBTepre OipikTipy ymriH Oap-
JIBIK JKaF Ak bl JKacay Kaxer.

AYBUTIBIK €111 MEKSHISPII OJaH dpi JaMBITY-
ra OeNriJieHreH jkocmapiay, KYpbUIbIC caly MXOHE
abaTTaHmpIpy koOajapbl O3ipJieHyi THIC, OHIA
aybUT XaJKbIHBIH €HOCK KbI3METI MEH eMip Cypy
JKaFTalmapelH JKaKCapTyFa, aybUIABIK JKepiepie
TYPYJBIH YCTEMIH apTTHIPY YIIiH HETi3[ep Kacayra
apHaJFaH e3apa OaiaHBICTHI ic-IIapanap KeIleHi
AHBIKTAJIATHIH OOJIa/IbI.

LIpIMKEHT arjoMepanusi ayMarbIHbIH Kypa-
MbiaAarbel Tynkibac, Capelaram, Oppadacel xKoHe
CaifpaM aymaHjapbl KOKeOHICTepii, Oakma Ja-
KBULIAPBIH, MaiJIbl TaKbUIIAp JKOHE T.0. ecipyMeH
affHaIBICATRIH HETI3T1 ayJaHaap OOJBIT TaOBIIAIbI.
Anaiiga, Oyl aygaHaap eCIMIIK IIapyamblIbIFbl-
HBIH KaJIBI TyciMmi, kKememi Oolibramma TypkictaHn
oOxpickiHarel Capelarani, Kenec, Makraapai sxoHe
JKericaii cHsIKTHI aymaHapra o oepeni. by gere-
HiMi3 arfioMepanysFa KipeTin ay JanapAarsl mapya
KOKaJIBIKTAPBIHBIH OHIMAEPIH ©31HIIK KYHBIHBIH
TOMEH/ICYiHE aJIbIN KeJIe/i.
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]
ApsIC BaiigiGex Ka3pirypTt OpmaGacer Caiipam Tenetu TyaxiGac
® 1 Bugait m2 Apma w3 ITeHOiK x&yTepi
4 Kynadarbic = 5 Maxra = 6 Maxcapsl
m 7 Kapton = 8 KexeHicTep = 9 KayelH

B 10 KeInKpLIIEIK IenTep

4-cyper — llIpiMKeHT artomMepanuschl ayganaapsl 0oibsiHma 2020 KBUIFEI eTICTIK JKepiiep/i naiaanany KypbUIbIMBI, %
(KP craructuka jgenapraMeHTi MOJIIMETTEP1 HEeTi3iHe aBTOp KYPACThIPFaH)
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Byn Mocenenepai miemry yIiniH arioMeparusi-
HBIH ayMarblHa KipeTiH ayJaHgapJarbl ayblUl Iia-
PYalIbLIBIFBl  KACIMOPBIHAAPBIHBIH JKOHE IIapya
(pepmep) KoXKaNBIKTApBIHBIH Oocekere Kaoijer-
Ti OONybIH Taman ereni. JlereHMeH, armoMepanus
ayMarblHa KIpeTiH ayJaHap/arbl aybuUl Iapyaliibl-
JIBIFBI KOCITOPBIHIAPEI MeH Iapya (dpepmep) Koxa-
JIBIKTAPBIHBIH 63 OHIMIEPIH OTKI3yre OOJBICTaFrbl
Oacka mianraiiia OpHalackaH ayAaHIapra Kapa-
FaHJla MYKIHAITI JKofapbl. bBipiHImigeH, emimi3aiH
yroiamm ipi Kamacel IIbIMKEHTKE >KaKbIH OpHaia-
Cybl, EKIHIIJEH, aybUl HIapyallbUIBIFEl ©HiMJIe-
piH TackIMajjiayFa >KOJI TOPANTaPBIHBIH KU JKOHE
KOJIAMITBI OOJTYHI.

Kana xanxein koHvicmanovipyoaesl sHcemindipy
wapanapul

LIIpIMKEHT arJIoMepanusChl eJIIH OHTYCTIK ai-
MarbIHBIH TIPEK OPTaJbIFbl PETIHAE KaJbINTACY/a.
PecrryOnukamarsl sKanmbl XaublK caHbIHBIH 10%-bI,
srau 1,8 mutH.aam [IbIMKEHT arjioMmepanusiChiHbIH
ayMarbIHAa XaJIKbIHBIH CAHBIH KYparl OTBIpFaH 367
enJii MekeHHeH Typajbel. OChl TyCTa KalaHbIH TYp-
FRIHIAPBIHBIH caHbl — 9925 mbrH amam (55,1%),
aybul TYPFBIHAAPHIHBIH caHbl — 808,5 MBIH axam
(44,9%). AriomepanusHbIH XaJbIK THIFbI3IBIFbl —
184,8 agam / kM?.

LIIbIMKEHT KaTachIHIaFbI arjioMeparivst 367 eni
MEKeHII KaMTHIbI 01 98,9%-1b1 363 aybUIIBIK eI
MEKEH aJIbII OTHIP.

Opra ecemnmen 2016 x. Oacbiama IlIbiMKeHT
arJIOMepaIMsIChIHBIH KYPaMBIHIAFbl JKAIIbl aybLl
TYPFBIHIAPBIHBIH THIFBI3ALIFEL 87,1 amam / kM Ky-
par, an eH JKOFapbl THIFBI3ABIFEIMEH 186,7 amam /
KM? cunatTajiraH ayaaH oy Caiipam.

ArroMepanusiarsl - OpTamia  aybUIIBIK €Tl
MeKeHJep/eri agam canbl 2202 agaMansl Kypajbl.
AWTapIBIKTal KOFapFbl KOPCETKIl KopceTkeH Caii-
paMm aynanbl — 4738 anam.

Aryiomeparusi  OOWMBIHIIA — AyBUIABIK €I
MEKEHJIEp JKENICIHIH THIFBI3BIFEI OpTallla ajJFaHia
1000 xm? aymakka 25,2 emmi MekeHai Kypaabl. Ex
xorapbl kepcerkim Capblaramn aygansiga — 1000
KM? ayMakka 62,6 enjii MeKCHHEH.

Opramra KambIKTHIK ayBUIIBIK €Ji MEKeHIep
apaceiHia 6,3 kwioMeTpai Kypansl. Capblarain
ayJIlaHBIHBIH aYBULIBIK €J1/1i MeKeH Iepi Oip — OipiHeH
4,0 maKeIpbIM €H KaKbIH KAIIBIKTHIKTa OPHAJIACKaH.

LIpIMKEHT  arJIoOMepalusChIHbIH ~ KypaMbIHa
KipeTiH aybpULABIK enji MekeHaepaiH 39,7%-biH
YikeH aysuinap, 37,7%-bH opta aysuigap, 17,1%-
BIH ipi aybuIap *oHe O0ap OonraHbl 5,5%-bIH mIa-
FBIH aybUIIap Kypanmbl.

CaiipaMm ayJIaHBIHBIH aybUIIApPbI ipi ayBULIBIK
eIl MEKEHJEP/IH Heri3ri OejiriH Kypauisl, ai
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Tynkibac aynaHbIH/IA MIAFBIH €111 MEKESHACPAIH Oa-
CHIM OeJTiri OpHaJlacKaH.

IpiMKeHT armoMepanysicblHIa Oananap Xaj-
KBIHBIH JKOFaphl jKac KYPBUIBIM YJIECIH KepceTeli
(6amamapasiH yieci — 35,5%, opramra pecrmyOnmka-
aeiK 28,4%). bys kepcetkinn enfiH 0acka eHipie-
piMeH canbICThIpFaH/ia 0ana TyyIbIH KOFapbl EKeHi-
MeH OalTaHbICTHI.

EnOekke KaOUIETTI jKacTarbl XaJbIKThIH YIIE€C
canmarsl 57,5%-ap1 Kypasl (peciyOsnka OoibIHIIA
60,8%), sIFHU KOPCETKIMITIH TOMEHAITT OaliKamaIpl.

HIpIMKEHT arioMepanusChiHIa XalbIK YJIeci-
HiH eHOeKKe KaOlIeTTi jkacTaH acKaH KepCeTKilli
opTala peciyOInKaIbIK KOPCETKIIITEH TOMEH (eI
OotibiHIa opraria 10,8% Gonranaa 7,0%).

XanblK CaHBIHBIH €J1JII MEKeHAEpHAe ecyi Heri-
31HEH XaJBIKTBIH TaOUFU OCYiHIH JKOFaphl OOTybIHA
OaiimanpicTel Oonubl. Taburu ecy kodhduimeH-
Ti piMkenT armomepanusiceinga 1000 Typreinra
23,81 amamas! Kypaiinel. baiinidek aynansia (1000
TyprbiaFa 17,76 anam) eH TemMeH kepcetkint, an Ca-
prlaram aynanbiaa (1000 Typreinra 28,03 agam) ex
YKOFapBI KOPCETKIIT TOH.

OH KelIi-KOH canbI0Chl KbUI cablH [IIIMKEHT
arJIoMepaIvsIChIHBIH  KYpaMblHa KIpeTiH Kaiaiap
MeH aymaHmap OedmiHiciHme Tex IlIpMKeHT Kama-
ChIHJa FaHa KaJbllTacaibl, ai KajFaH eiJi
MEKeHJIepJie XalblK KeTyi Oaiikanmanel. MaceleH,
KOITi-KOHHBIH Tepic cambaochl 2015 skbuthl 9,3 MBIH
agaMIbl Kypajbl.

LIBIMKEHT arjaoMepanusChIHbIH JIeMOoTrpadusi-
JBIK aXyaJIbIHBIH KaJBINTACKAHBI XaJbIKTHIH TEpic
KOIII-KOH CaJIbJIOChIHAH alTapJIbIKTal aChIll TYCETiH
TaOUFM ©CIMHIH JKOFaphl KOPCETKILITEpl caiapbl-
HaH XaJIbIK CaHBIHBIH TYPAKThl )KOFaphl apTYbIMEH
cUnatTanabl, OYJ1 MepCreKTHBAa A XabIK CAHbIHBIH
e/10yip ecyiHe BIKIaT eTeTiH 0o Ibl.

JKacTbl KBUDKBITY OIICIH KOJAaHAa OTHIPHIT
IIpIMKEHT —arJoMepalysIChIHBIH ~ XaJblK CaHBI-
HBIH Oomkambl ecentenreH. 2020 >xpimFa Kapai
Oomkamra colikec IIIBIMKEHT ariomMepanmsiChIHBIH
xankpl 185093 amamra Hemece 10,3%-ra yirasasl
skoHe 1986087 amamabl Kypaiinel, 2030 sxbutra Kapait
€CeNTIK ariioMepalsi XalKbIHBIH CaHbl 0a3aibIK
Ke3eHre Kaparanaa 534779 amamra Hemece 29,7%-
Fa yIFad el skoHe 2335773 agam el Kypanasl. Aybul
XaIKBIHBIH arJioMeparusi SapOChIHA KOIi-KOHBI-
HBIH KapKbIHABI niporeci [bIMKeHT arjaomeparius-
CBI TOH, JKOHE OYJI 9JIeyMeTTiK MH(PaKYpbUIbIMFa,
WH)XCHEPITIK-KOIIKTIK KoHE €HOCK €Ty OpBIHIapbI-
HBIH OOJTYBIH €CKepME KYKTEME HKacaiIbl.

IIIbIMKEHT KaJIaChIHBIH MaHBIHJIA TYPFBIHIAP-
JIbI KOHBICTAHIBIPY KOHIHJE KYHECIH TaMBITYIbIH
JKOOAIBIK, [IeiMAepal o3ipiey KOHIHIEeTi YCbI-
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HBICTApJIbl OHBIH KaJla IIeriHjaeri aiMakThl (Kap-
KBIHJ[Bl arJIOMEpalusuIbIK MpoIiecTep alMarbl) KO-
HBICTaHJBIPY KYHECIH >KeTUaipyre OarbITTalybl
Kaxer. Kana MaHbpIHIaFbl aifMaKThl KOHBICTAHJIBIPY
JKYHECIH aMBITy MPOIeCi XalbIKThIH ©CyiHe, el
MEKEHJEPIIH CTUXMSIBIK apTyblHa XKOJ OepMm-
€y KaKETTUIrIMEeH OailIaHBICTBI, OJIETTE, KEIICH-
Il KBI3MET KOpCeTy >KyHeciHae mpoOieMarapasiH
naiia O0omybIHa, COHBIMEH KaTap >KYMBIC OpBIHAA-
peIH KamTaMmackl3 etyre okeneni (Kazakcran Pec-
nyOnukacsiHbIH XKep koxekci, 2003).

ArnoMepanysuapplH  1aMybl  TaMyIIbl JKOHE
OHEPKACIITIK JaMbIFaH eJiJiepre ToH koHe kahaH-
JIBIK 3aHIBI TTPOIIECC OOJBIT TaObLTaIBl. ATIIOMEpa-
LUSUTBIK, TIPOLIECcC TeK ipi KajajapMeH raHa Oaiina-
HBICTBI €MEC, OJ1 YIIIiH O0OBEKTUBTI KaFIaimapel 6ap
OpTa ’K9HE LIAFbIH Kajajapra 1a KOJIJaHbUTybl MyM-
kif. (Giglio, V. J., Luiz, O. J., & Ferreira, C. E. L.,
2020)

[ller ennepae »xep maiiganaHy >KoHE Kep Ka-
TBIHACTAPBI MAceJieNepl Je ©3eKTI KOHE eIyl
Tajan erefi, Mpicaisl Eypomansik Omak enaepinme
MBbIHa/Ial npobieManap Oap: YITTBIK YKiMETTeple
TacTaJFaH JXepJIepAiH Ti3UTIMIH HEMece KapTalapblH
JKYprizy OOWBIHIIA XaJbIKapajiblK MiHIETTEMeNep
KOK; JKepAl peKylIbTHBalMsIay OOWBIHIIA Xa-
JIBIKAPAJIBIK CTAaHIAPTTAP KOK; SKOHOMHKAIIBIK, 9JI-
€YMETTIK KOHE DKOJIOTHSIIBIK IIBIFBIHIAPIBI HEMece
KaJaJapAblH ©6CyiHEeH TYCETiH NaiJaHbl Hemece
Kajanap/ibl JaMBITYIbIH Oacka Ja MoJelbie-
pin Oarajayra apHaJfaH Kypajzap >KETKIUIIKCI3.
(I'mazoBckmit H.®., I'opaeeB H.®., Cnaciok ['.B.,
2005)

Kananmapna »xep mnaifpananyasl sxocnapiay-
bl TYPaxkThl JaMy KaFuaaTTapblHa HEri3AeireH
KOHE MYKHST JKOCTaplIaHFaH KoHE 0acKapblUIaThIH
9KOJIOTUSIIBIK, SKOHOMHUKAIIBIK, 9JIEYyMETTIK JKOHE
Kala KYpBUIBICHI CUNATBIHAAFbl OacTamanapMeH
KOJNJay  KOpCEeTUIeTiH  MEMJIEKETTiH  JKaKChl
aKmapaTTaHIABIPBUTFAH CasCaThl HETI3iHIEe XKy3ere
acelpy Kaxet (Babette Wehrmann, 2005, William

J., 2005).

IeMKeHT arjioMepanuscbiHia epeKIe
KOpFallaThlH alMaKTapbl, ayMarblHIarbl Oacka
caHaTTarbl JKEp PECYpChIMEH KaTap YThIMIbI

naiganany KaKeTTUTITiH apTTRIPYIa.

LIpIMKEHT arsioMepalusChlHBIH TEPCIEKTHBTI
DKOHOMHUKACHIHA BIKIAJl €TETIH YXOHE QJICYCTTIK
JlaMy aiiMarbIHJIaFbl epeKIlle KOpFalaThlH TaOu-
FU ayMakTap MaKCaTBIHIAFbI JKep TeIIMICpiHiH
aynansl (Oynan opi — EKTA) 96105,23 ra kypan
XKaTBIP.

2020 — 2030 xeinpapra apHanrad LlbiMkeHT
arJIoMepanysIChIHBIH, OMOJOTHSIIBIK alyaH TYpPJIiii-
TiH caKTay Typaybl 0acThl )KOOABIK YCHIHBIMAAPFA!

1) Apsic e3eHiHIH OacTayblHBIH MaHAWBbI,
Bopanpaii markansl weringeri bopanmait men
Kamkapara e3eHmepiHiH carachl KJIACTEPIIiK ydac-
KeJiep peTiHae Kocy cajnapbiHaH AKcy->KaOarbuibl
MEMJIEKETTIK TaOUFU KOPBIFbIH YIIFANTY;

2) MEMJICKETTIK TaOWFU KayMmalJapjbl aTarl
OTUITEeH/Iep KaTapblHa >Kalmbl OapibIK HETI3ri op-
HUTOJIOTHSUIBIK ~ aliMakTapIpl KOCy —calapblHaH
KYpy;

3) MaHBI3IBI JKEPTiTIKTI MEMIICKETTIK TaOUFaT
€CKePTKIITEPiH YHBIMAACTHIPY;

4) 3annel TysIFa MopTedeci xok kasipri EKTA-
HBIH (Kaymanjmap, TaOWFaT eCKepTKIITepi MXoHe
T.0.) Aopexkecin Oaranay xKoHE MOPTEOECiH apTThIPY
JKaFblHa Kapail KaliTa Kapay »*aTaJibl.

IpIMKEHT —arioMepauusChiHbIH —ayMarbIHBIH
Oip mIeTi epexIe peTTey Kykeci bap aliMakka Kipe-
1i. HIsIMKeHT arimomMepanusChIHbIH ayMarblH/Ia pec-
ITyOJIMKAJTBIK MaHBI3EI 0ap 1 KOPBIK, | MEMIIEKETTiK
TaOuFK MapK, 3 MEMJICKETTIK TaOWFH KayMal IIo-
reipianrad. Herisi [IbIMKEHT arjomepanusChIHbIH
TaOUFU KOPBI SKOJOTHSUIBIK TYPH3MII YKaKCapThIIl
JIAMBITY YIIiH BIHFAHIIBI TYPHUCTIK )KOHE pEKpearvsi-
JIBIK ayMaKTap/IblH KOPKEIOiH >KOCTapiabl.

Opmabacel aymaneiana bamam skoHe beren cy
KolMasapblHa JKaKblH JKepJeri aiiMakTapa YITTBIK
CTHJTBJICT1 ATHOTPA(HSITBIK cassOaKTapabl SKOJIOTHSI-
JBIK TYPU3MIl JaMbITy YIIIH OpPHANacTBIPy Kepek
(ILIIMKEeHT ~arinoMepanusChlH  ayMakThIK JIaMbl-
TYIBIH OHipapajlblK cXeMmachlH Oekity Typansl KP
Ykimerinix 2018).

DOKOoXYHeHIH Jerpagauusfa yblpaybl epeKiie
KOpFaJlaThlH TaOWFH ayMaKTapABIH JKep PEeCypChIH
9KOJIOTHSUIBIK TYPH3MIIi JaMBITyFa Kepi 9CcepiH TH-
rizeni *oHEe OHBI Kopraynel Tanam eremi (Hansen,
2013).

CoHFBI KBUIAPBI  JAMYIIBl MEMJIEKeTTep/ie
TYPaKTHl 1aMy YIIiH 5KOHOMAaHbI ©Cipy Ka)KeTTili-
Tl KMl TaJKbUTaHAIbI, OipaK YKOHOMHUKAHBI JaMbI-
Ty YIIiH TaOMFU pecypcTapAbl YTHIMABI MMaiaaia-
HBITI, MEMJICKETTIH JISYMETTIK JaMy KeJlelleri MeH
TYPaKThl AaMyIbIH “Kacbll’ OarbIThl €CKepiIMen
xkataasl (UNWTO, Madrid, 2012).

[IpIMKEHT arjaoMepanusChIHbIH TYPaKThl ‘Ka-
ChUT” JaMyBIHAA €peKIe KOPFalaThlH ayMaKTap.Ibl
YTBIMIIBI Talanany, TYpU3MAlI JambITa OTBIPBII,
aryioMepanus 3KOHOMHKAchIHA KipicTepai TapTyra
na cenTirin Turizemi. Ox yIIIH MEMIIEKET Tapa-
IIBIHAH KOJIJIay KOPCETy KayKeT.
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KopbITBIHABI

LIpIMKEHT — arjoMepanusCchiHIa  OHIIPICTIK
KYIITEp/i OpHAJIACTBIPY ayAaHIapiblH WHBECTH-
LUSIBIK TaPTBIMJIBUIBIFBIH apPTTHIPYFa, KYMBIC Ka-
cam TYpFaH OHIIpicTep/l TeXHOJOTHSUIBIK >KaHap-
TyFa JKOHE JKaHFBIPTYFa aca Hazap ayaapy Kepek.

Ariomeparus O3€eriHIH IeKapachiHaH
TBIC JKEpJIEpP/Ie WMHBECTOpPJAap VIIH TapThIMJIbI
JKaFainap jkacail OTHIPBIIT, OHEPKICINTIH ASCTYPII
caJiaJlapbIHBIH KOCITIOPBIHIAPBIH KOHE OCHI aiiMaK-
TapJa, oHbIH imriae Tynkidac, KaserypT aynanna-
PBIHIAFBI JKYMBIC Kacall TYPFaH WHIYCTPUSIIBIK
aiimaxTap/pIH koHe Opradackl ayJaHBIHIAFBI iCKe
KOCBUIATBIH WHAYCTPUSIIBIK aliMaKThIH ayMarbiHIa
THICTI OHMIPICTIK JKOHE KOJIKTIK-WHKEHEPIiK
UHQPAKYPBUTBIMIIBI OPHAJIACTBIPFAH OPBIH/IBI.

TpaH3UTTIK oNeyeTTi o/laH opi IaMBITy MaKca-
THIHJIa OTaHBIK OHAIPYIILIEP OHIMJCPIHIH CBHIPT-
KBl JKOHE IIIKi HapBIKTapFa MIBIFYBIH KaMTaMachl3
ety xoHe Eypona men Kpitaii, opra sxone OHTYC-
Tik-1IbIFeIc  A3ust apachlHAAFbl TPAH3UTTIK KYK
arpIHIapblHA KbI3MET Kepcery yumriH IlIbiMKeHT
KaJlaChIHIA KOIIK-JTOTUCTUKAIBIK OPTAIIBIFBIH Cally
ke3nenei. OchlFaH YKCac KOJiK-TOTMCTUKAIBIK
opranbikTap Capelaraml aynaHbIHIA ©3 JKYMBICTa-
PBIH aTKapy Kepek.

[IpIMKEHT arIoMepaIusChIHBIH TePCIIeKTHBA-
nel MaMaHganysl 2030 >kputFa Kapail aypul Imma-
PYalIbIIBIFGL, TaMaK, TOKBIMA, MYHAH JKoHe MyHai
OHIMIEPIH, KYPBUIBIC MaTepUalIapblH, METaJLTyp-
THsl, MalllHA Kacay, XUMUs OHEpKCiOiHIH eHIM/Ie-
piH eHmipy Oombim Kanaasl. LIbIMKEHT Kamacel
Arnmartsl jkoHe AcTaHa KallaJdapblHaH KeHiH e
ipl Kap KbUIBIK, MOJICHH KOHE ICKEPJIIK OpTaJIbIKTa-
PBIHBIH Oipi peIiH aTKapaThIH €NJIiH eH ipi Kajxachl
peTiHze MO3UIUSIIaHY KepeK.

ArnoMepanysi alMarbIHBIH JKep MECH TaOUFH pe-
CypcTap/ibl KOPFay bl )KOHE OHBI YTHIMJIBI Mai1ana-
HYJIbl KAMTaMachI3 €Ty Ka)KeTTLTIr TybIHAANIbL:

1) xep KoWHAyBIHIAFBI Malgamsl KazOamapIbl
3aHCBI3 OHJIPYIH KaTaH OakbLIay >KoHE ojlapra Je-
T'eH KayalKepIIiJIiKTi apTTRIPY;

2) aynansl 1,6 MBIH ra arJIoMepanusHbIH ocepi-
HIH canjgapbIiHaH OYJIHTEH JKepIepiHe TOMBIPAKTHI
KaiTa KaJIbIHa KEJITIpy *KYMBICTapbIH KYPTi3y;

3) xama tepputopusceiHna 18,53 ra amaHerHIA
«Onrycriknoanmetamun OK» AK KoprachklH 3aybI-
THIHBIH CAJIIapbIHAH OYJTiHTEH Kepiepai Guropeme-
JIranusiay OOMBIHINA ic-IIapajapbliH KYPTi3Yy;

4) LIpIMKEHT KalachlHAA aybIp MeTalgapMeH
JKOHE YJIbl XMMUKATTapMEH JIaCTaHFaH TOTBIpaK Ka-
MBUIFBICBIH KOMY YIIIiH ITOJIUTOH cally;

5) aramTapAblH TY3Fa JKOHE IIaHFa Te3IMIi
TYpJIEpiHEH KOPFaFbIII XKachblUl Oeneynep Kypy ap-
KbUIBI LI6JICHTTEHyTe YIIbIparaH aylaHJapAarsl eIl
MeKeH/Iep aifHaTachIHAa KOITeli KyMaapasl OeKiTy;

6) aybUl LIapyalIbUIBIFBI JKEPJCPiHIH TO3YBIH
TOMEHJIETY JKOHE OflaH opi OOIIbIpMay YIIiH eriH
HIapYaIlbUIBIFBIHBIH ~ OCHIMAEIATEeH IKOJOTHSIIBIK-
TaHAmAaPTTHIK )KYHECIH eHTi3y;

7) KONAaHBUIATBIH ArpoOXMMHUKATTAp KOJEeMiH
TOMEHJIETY YIIiH TOMBIPAKTHl OHJICYIIH PECYpCThI
YHEMJICHUTIH KoHE KOJOTHSIIBIK Kayilci3 TEXHOIIO-
THSUTapBIH KOJIAAHY;

8) KepIiiepiH OHAIPIC KOHE TYTHIHY KaJIJIBIKTA-
PBIMEH JIaCTaHybIH 0OJIBIpMaYy;

9) TombIpaK KyHapJbUIBIFBIHBIH JKaFJaibl MEeH
CepITiHiHEe MEMJIEKETTIK OaKbIIayIbl )KY3€ere achIpy;

10) TombIpak >KaMbUIFBICBIHBIH >KaFJaiiblH MO-
HUTOPUHTTIK 3epTrey ycbiHbuiaabl (ILpiMkeHT
arJoMepanusIChlH ayMaKThIK JaMBITYbIH ©Hipapa-
TBIK cxeMmachlH OekiTy Typamsl KP  YximeriHig
2018).
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FAX TEXHOAOTUACBbIH KOAAAHA OTbIPbITT,
APAATOBE YLU APAABIHDbIH,
OCIMAIK XXAMbBIAFbICbIH BATAAAY

Makana ApaaTebe yiui apaAblHbiH, (PAOPACbIH AAAAABIK, >KYMbICTAp Ke3iHAEe TyreHAern, eCiMAIK
>KaMbIAFbICBIHbIH, Ka3ipri >KaFAarblH TaAAdyFa >KOHe aAblHFaH HaTuxkeHi [AXK TeXHOAOrMSCbIHbIH
KemerimeH GararayFa apHaAFaH.

1968 >XbIAbl PEAMKTI LWaFaAaHbIH aAFalLKbl Giperei KOAOHUSCHIHbIH, ALLbIAYbIHAH KEMiH, KOPbIKTbI
KYPYAbIH, Herisi 60AFaH AAGKOA KOAIHIH YL apaAblHA AQ COHFbl XbIAAAPbI epeKlLe Ha3ap ayAapblAbir,
ayMakTbl Kopfay O6oiblHIIA A 6GEACEHAT >KYMbICTAp >KYPri3iATeHMEH Ae, apaAAapAblH BCIMAIK
>KaMbIAFbICbIH 3epTTey Ha3apAaH ThiC KaAbin oTbipAbl. Kasipri TaHaa ApaaTebe apansapbl TYpUCTEPAI
KaTTbl TapTaTbiH >ep GOAbIN OTbIPFAHABIKTAH, OCIMAIKTED >KaMbIAFbICHI MEH >KaHyapAap AYHWECiH
KOpPFay >KyMbICTapbl 6Te MaHbI3Abl GOAbIM Typ.

KyprisiAreH >KyMbICTbIH MakCaTbl OCIMAIK >KaMbIAFBICbIHbIH, >KaFAAMbl TypaAbl OObLEKTUMBTI,
TOAbIKKAHAbI AEPEKTep aAy, TyreHAey, TaaAay >acay >koHe [AXK TeXHOAOrMACbIH KOAAAHA OTbIPbIM,
Apaatebe aparsapbiHbIH 6CIMAIKTEpP KapTacbiH Kypy GOAAbI.

OcbiraH opan, 2016 xbiaaaH 6actan 2020 XKbIAFa AEMIHT apaAblkTa aBTOPAapMeEH ApaATebeHiH
YW apaAblHbiH, (PAOPACBIH AQAAABIK, KYMbICTAp Ke3iHAE, MapLIPYTTbiK-6apAay SAICiHIH HeriziHae
3epTTei OTbIPbIN, aAFalll PET OAAPAbl TYTEHAEY XKYMbICTapbl XXYPrisiaai. BapAbik GakbirayAap >KblA
canblH, 6aFaraHaTbiH 6CIMAIK TYPiHIH FYAAEHY Ke3eHi MeH XeMic 6epy Ke3iHAe >KYPri3iAai.

OcimaikTepai 6akbiAay YLIIH €Ki aAaH TaHAAM aAblHAbI, repOapui XXMHAABIM, CcUNaTTamMa >KacaAAbl.
Ocbl 3epTTeyaepre 6aAaHbICTbl, KOPbIK, YLIIH 6CIMAIKTEPAIH KaHa TypAepi Tipkeaai. HaTuxeciHae,
['AX kemerimeH ApaATebeHiH 6CIMAIK KapTacbl XKacaAAbl.

Tyiin ce3pep: Arakea, Apaatebe, eCiMAIK >KaMbIAFbICbI, hAopaHbl TyreHaey, TAX, ecimaik
KapTachl.
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Assessment of vegetation cover
of three Araltobe islands using gis technologies

The article is devoted to the evaluation of the results obtained during field work using GIS technolo-
gies in the inventory of flora and analysis of the current state of vegetation on the example of the three
islands of Araltobe.

In 1968, in order to preserve the unique colony of the relict seagull, a nature reserve was created
on three islands of Lake Alakol, but despite active efforts to protect the environment, the study of soils
and vegetation of the territory is not carried out. Currently, the Araltobe Islands are a place that attracts
tourists, so the protection of vegetation and wildlife is very important.

The purpose of the work was to obtain objective, complete data on the state of vegetation cover,
inventory, analysis and creation of a vegetation map of the Araltobe Islands using GIS technologies.

In this regard, from 2016 to 2020, during field work based on the route-reconnaissance method,
authors studied the flora for the first time and carried out their inventory of the three islands of Araltobe.
All observations were carried out annually, during the flowering and fruiting period of the evaluated
plant species.
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TAK TexHOIOTHSCHIH KOJJaHa OTHIPHIN, ApanTe0e YIII apajIbIHbIH 6CiMAIK )KaMbUIFBICHIH Oaraiay

Two sites for observing plants were selected, a herbarium was collected and described. According to
these studies, new plant species have been registered for the reserve. As a result of all the analyses and
evaluation, a vegetation map of Araltobe was created using GIS.

Key words: Alakol, Araltobe, vegetation cover, flora inventory, GIS, vegetation map.
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OlleHKa pacTMTEAbHOr0 NMOKPOBa TPex OCTPOBOB ApaATobe
¢ ucrnoab3oBanuem 'MC-TrexHorormim

CraTbs NMOCBsLIEHA OLIEHKE MOAYYEHHbIX PE3YAbTATOB B XOAE MOAEBbIX PabOT C MCMOAb30BaHMEM
M C-TexHOAOI 1IN MPW MHBEHTapM3aLMKM (PAOPbI M aHAAM3a COBPEMEHHOIO COCTOSIHUSI PACTUTEALHOCTM
Ha npMmMepe Tpex OCTPOBOB ApaATobe.

B 1968 AASt COXpaHEHMS YHMKAAbHOM KOAOHMM PEAMKTOBOM YalKm ObIA CO3AQH 3aroOBEAHMK Ha
Tpex ocTpoBax o3epa AAAKOAb, HO, HECMOTPS Ha aKTMBHbIE YCUAMS MO OXPaHe OKPY>KaloLLen CPeAbl,
M3yYEeHME MOYB M PACTUTEABHOCTU TEPPUTOPUM HE MPOBOAMTCA. B HacTosiLee Bpemsi ocTpoBa ApaaTobe
SBASIIOTCS MECTOM, MPUBAEKAIOLMM TYPUCTOB, MO3TOMY OXpaHa PacTUTEAbHOCTU M AMKOW MPUPOAbI

OY€Hb Ba>XHa.

Lleablo npoBeaAeHHOW paboThbl BbIAO MOAyUYeHUE OOBEKTUBHbBIX, MOAHbIX AQHHbBIX O COCTOSIHWM
pPacTMTEAbHOrO MOKPOBA, NMPOBEAEHME MHBEHTAPU3aLMM, aHAaAM3a U CO3AaHME KapTbl PAaCTUTEABHOCTU
0CTpPOBOB ApaATobe ¢ ucrnoab3oBaHuem M C-TexHOAOMiA.

B cBsa3n ¢ atum ¢ 2016 no 2020 roabl B XOAE MOAEBbIX PabOT Ha OCHOBE MapLUPYTHO-
PEKOrHOCLIMPOBOYHOIO METOAQ aBTOpamu BriepBble Oblaa M3yueHa (AOpA M MPOBEAEHA MX
MHBEHTapM3aums Tpex ocTpoBoB Apaatobe. Bce HabAIOAEHMS MPOBOAMAUCH €XKErOAHO, B MEpUoA
LBETEHMS U MAOAOHOLLEHMS OLIEHMBAEMbIX BUAOB PACTEHWI.

BbibpaHbl ABE MAOLIAAKM AAS HAOAIOAEHMS 3a pacTeHusmu, cobpaH M onucaH repbapuit. Aas
3anoBeAHMKa GAAroAaps 3TUM MCCAEAOBaHUSM ObIAM 3apErMcTpUpOBaHbl HOBbIE BMAbI pacTeHuil. B
pe3yAbTaTe BCEX aHAAM30B 1 OLieHKe OblAa CO3AaHA KapTa PaCTUTEAbHOCTM APaATOGe C UICMOAb30BaHUEM

'McC.

KatoueBble cAoBa: AnakoAb, ApaAToOe, pacTUTEAbHbIN MOKPOB, MHBEHTapu3aums daopbl, TMC,

KapTa paCTUTEAbHOCTW.

Kipicne

OCIMJIIK KaMBUIFBICBHI JKEPJIEri IKOXKyHenep-
JIiH MaHBI3IBI KOMIIOHCHTTEPiHIH Oipi OOJBIT Ta-
obutanel. by atmocdepa, ruapocdepa, ouochepa
koHe Tiegocdepa apackIHIAFBl OailaHbIC. OCIMIIK
JKAMBUIFBICBIH/IAFBI ©3TEePICTEp JKOHE OJlapFa dcep
eTeTiH (aKTopiap, SKOJOTHS MEH TEOJIOTHS calia-
CBIHJIAFbI 3€PTTEYJICP/AIH MaHbI3[(bI HYKTEICPiHiH
Oipi Oosemm TabbuTamel (Z. Jun, 2019:608; Li C,
2017:157; Duo A, 2016:103).

OCIMIIIK >KaMBUIFBICHI alMAaKTBHIK dKOKYHEHIH
TYPaKTBUIBIFBIH JKOHE JKOJOTHSUIIBIK Kayilci3miKTi
OakpuTayga MaHBI3ABL. Ocipece KYpraK aiMakTapaa
OCIMIIK JKaMBUIFBICHIHBIH ©3repyl LIeneHTTeHyai
KOPCETIM, OHBI 3ePTTEy OaphICHIHAAa MaHBI3ABI POIT
atkapajel (Qi N, 2012:0211; Zhang C, 2016:271).

Kazipri yakpiTTa OWOJNOTHSUIBIK OPTYPIIUTIKTI
cakKTayfa Kell KOHLI OeJliHe i KOHE JTaajblK 3epT-
Teyynep Keneci (PyHKIESUTApABI OPBIHIAWIBI: OV
OMOJIOTHSITBIK, SPTYPILIIKTI KallblHa KENTipy AeH-
reifi ’oHe OHBIH CaKTaTyblH 0OJIKay, TOJIBIK 3epT-
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TeJIMETeH ayMaKTapAbl 3epTTey, COHBIMEH Karap
OHMOJIOTHSJTBIK OPTYPJIUIIK JEHIeHl Typalibl KOChIM-
ma Tycinik 0epy. MyHbIH 09pi ©CIMJIIK KaMBIIFbI-
CBIHBIH KYHIH JKOHE aHTPOIOTCHIIK oCepIiH IH-
HAMUKACBIH 3€pPTTEYIiH HETI3ri MapTTapbl OOIBII
tabbutanel (Yao JQ, 2018:1503; Li Z, 2015:12,345;
Zhang, C, 2022;21; Lu YH,2015:8).

COHFBI yaKbITTa OCIMJIIK KaMbUIFBICHIHBIH ©3I¢-
Py JMHAMHKACHIH 3€pTTeyJe KAIlbIKTHIKTAH 30H/I-
TaynbiH koHe ['AJK-HBIH jxaHa oicTepi KEHIHEH
KOJAaHbUTyJa. MyHpaail sxydenep akmaparTbl >KU-
HaW/IbI, CaKTallbl, TajaJalbl, OHBIH TIpadUuKaIbIK
WHTEPIPETAUsIChIH KaMTaMachl3 €Tejli, COHbIMEH
Karap JiepeKTep Heri3iHe Tauaay kacayra jga 6osa-
1wl (Georg B., 2018:27).

2004-2005 sxpinmapsl Anaken-CacbhIKKeT KeJ-
Jiep KYWeCiHIH OCIMIIK >KaMBUIFBICBIHA 3epTTey
KYpriziires, Oipak apangapAblH ©CIMIIKTepi OH-
Jlall erKer-Ter ke 3epTrenmei. ToNbIK 3epTTey
2016 xbUIbl AJaKeJI KOPBIFBIHBIH FBUIBIMH 06J1iMI
«Apantebe Yur apasbiHBIH ()JIOpPACBIH TYTEHILY
JKOHE OCIMJIIK >KaMBUIFBICBIHBIH JKargaiiblH Oa-
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Fajay» TakKbIpbIObl OOWBIHINIA JKYMBIC KacaraHaa
raHa Oacranmael. HoTmxkecinme AJTakes KOPBIFBI-
HBIH ayMarbl VIIIH OCIMAIKTepIiH >XaHa TypJie-
pi amsIKTanmeim, Tipkenami. 2016 xbiman Oactar,
Anakesn MEMJIEKETTiK TaOUFH KOPBIFBIH/IA TYPAKThI
KYMBIC 1CTEHTIH FBUIBIMH KBI3METKEPJICP YIKBIMBI,
3epTTey AayMaFrblHBIH ©CIMJIIK >KaMBUIFBICBIHBIH
e3repyiHe KyHeni 3eprreyiiep MEeH Oakpuiayiap
xyprizyne (M.JK. BypnuGaes, 2007:124; Tynebae-
Ba A.P., 2020:283; TynebaeBa A.P., 2018). My-
HBIH 00pi 3KOXKYHelIep MEH OJIapJblH JKEKeIeTeH
KOMITOHEHTTEPIHIH JKal-Kyii Typanbl KemnTeTeH
JIEPEKTEP/IiH JKUHAKTAIYbIH, COHIA-aK aKmapar-
THI )KHHAY MEH CaKTayJblH KETKUTIKTI yHIeciMmi
JKYHECiH MBICBIKTay bl KamTaMmachl3 eTeai. OcCh
opaiiza eciMIiK KaMBUTFBICEIHBIH ©3Tepy THHAMH-
KachlH 3epTTEy/ie, MOHUTOPHUHT YKACaJIFaH ayMak-
Tarbl MaTepuaggapabl KUHAT, OJIapAbl OipBIHFAN
reojiepekTep 0OazachlHA €HTI3y MaKCaThIH/A KOHE

OHBIH Tpa(UKaJbIK WHTEPIPETALUICHIH KaMTama-
CBI3 €Ty MakcaTblHAa KapTara Tycipy ymin 'AXK
konnanbinansl (Kaparynosa P.K., 2015:8 ).

Kambikteikran 30HATAayABIH JkoHE | AYK-HBIH
KaHa oficTepi, Koyia Oap akmapaTThl Jkeaen Oac-
KapyFa, )kobalaHFaH ayMaKThIH Ka3ipri Japamadr-
TBHIK-3KOJIOTHSUTBIK YKaFJaiiblHa CaHJIBIK Tajjiay »Ka-
cayFra MYMKIHJIK Oepei.

3epTTEey MaTepuaagapbl MeH dicTepi

Maxkanana cunarTajgFaH yII apain AJakelaiH
€H TepeH TEeHi3 OeJiriHJe, CONTYCTIK-IIBIFBICHIH/IA
OpHaJacKaH. ¥3BIHIBIFEI 17 KM jKOHE aJIbI JKaTKaH
aymarsl 40 kM-re neiin 6onaTeiH Oy apanaap, ma-
FBIH apXUIIeIarka YKcaiiapl. XaablK apachlHIa apai-
nmapyel TacTsl nen ataiiael. Onap oHTycTikTeH 30-40
kM, OateicTan 40-50 KM >KOHE IIBIFBIC JKaFajayIaH
14-15 kM KaIIbIKTHIKTA OpHaNIackKaH (1-cyper).

1-cypet — Anaken KOpBIFRIHAAFBI ApanTteOeHiH yuI apaisl (Google Earth Pro)

Omnap xep KbIPTHICHIHBIH JKapbIFbI )KYPETiH ChI-
3BIFBIH/IA OPHAJIACKAH OOJyBI KEPEeK JKOHE OHBI COJI-
TYCTIK-0aThIC KEHEIOIHIH Tap TEKTOHHKAJBIK OJI0-
TBI PETiHIE KOJ OCTiHEH >KOFaphl KOTEPUIreH opTa
J€BOH MEH TOMEHI1 KapOOHHBIH TYIKi Majeo30i
JKBIHBICTAPBIHBIH IIBIFYRI OLmipesni. ApaaablK Ke-
TEPiHKI XKepJep, CYP-KOHBIP LION[Ii, a3 JaMbIMaraH,
KaTTBI TACTHI TOTIBIPAKTap/a CUPEK MOIEHT KepIiH
oCIMIIKTepiMeH >kaObUTFaH, OipTiHAENn TeMeHAeH
OepeTiH TeppaccallbIK KEPTICITEPMEH KOPIIaTFaH.
TeOenepain TabaHbl KHUBIPIIBIK TaCThI-MaJITATAC-
THI, ca3aKTap MEH KIIliTipiM copiiapaaH TYPaIbl.

XKaranay OoifblHOa ycaK KHBIPIIBIK TacTap MEH
MajTaTacTap, COHAai-aK aIblK JKaraxkaiimapel O6ap
IIaFbIH JIATYH THUNTI IObIFaHakrap Oap. JKaramay
CBI3BIFBIHBIH KOH(DUTYPAMACH! KBUT CAlbIH JEpPIiK
e3repei, cededi apanmap op KOKTeM/e aFbIHMEH Ta-
CBHIMAJIJAaHATBIH MY3/BIH YJIKEH MacCaChIHBIH ocep
eTyiHe yuIbIpaiiibl. Apanjaap apachblHIArbl OyFas-
Japaa KYITi Cy aFsIHIaphl OaifKatabl.

Ynken Apante0e — CONTYCTiK-0aThICTaH OHTYC-
TIK-IIBIFBICKA CO3BUIBIN JKaTKaH, HIBIHAAPHI TeETiC
KbIpKa TYpiHJET eH ipi apail. ApanblH Y3bIHABIFbI
— 8 kM, eHi — 5,7 kM, aymaHel — 26,5 mapiisl KM.
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Teni3 nenreiiinen oOuikriri — 88,4 metp. Tynki Tay
JKBIHBICTAPBI OOPTIBUIAAK JCTIOBHANIIGI MIOTIHILIED
KabaThIMEH KaOBUIFaH, O KEpJAe 16N OCIMIIKTe-
pi nambirad. XKanmel YIKeH ApanablH eCiMIIKTepi
KYCaH/IbI-KOKIIEKTI.

Oprta Apantebc — OaThICTAaH IIBIFBIC OAFBITKA
Kapail CO3BUIBINT KAaTKaH, TEeHi3 JeHrewiHeH 53-60
METp OWIKTIKTE >KaTKaH, IIBIHIAPHI TETIC TaCThI-
KHBIPIIBIKTACTH MIOKBI TYpiHzeri apan. by apan-
IIBIH V3BIHABIFEI — 1,5 kM, eHi 0,5 kM, aymansl — 0,7
KM. YJkeH ApanreOe apanbiHan 4,5 kM sxone Kimi
ApantebeneH 1,5 KM KalIbIKTBIKTa opHATackaH. OH-
TYCTIK koHe Oarbic OeTkeinepi Oenecti. XKaranays
KHBIPIIBIK TACTBI-KYMJIbI 00JICa, apalijIbiH OHTYCTIK-
Oatpic Oemiri TYNKi Tay >KbIHBICTApBI KaJaHAIITa-
HBITI, KOPIHIIT )KaTKaH, )KapKabaKThI OOJIBI KeJeIi.

Kimi ApanteOeHiH y3bIHIBIFBI 3,2 KM, eHi — 1,1
KM, ayznaHbl — 2 km*. By aitapisikrail OMik Ky3-
1Bl apai, TeHi3 Oetinen 150 MeTp OMIKTIKTE JKaTBIp,
CYp — Kachll TY(PTHI aJCBPOIUTTI JKOHE IICAMMO-
¢utTTi TyQTapnan Typaasl, METiHAl )KbIHBICTAPIBIH
JKyKa KabaTeIMeH Kaobutrad (OT4eT AJTaKOIBCKOTO
3anoB., 2020:12; E.A. Kazanckasa, 1965:88; M.XK.
Bypnubaes, 2007:124).

OcimaikTepai 3epTTey OOWBIHIIA JaNallblK K-
MBICTap HETI3T1 OaKpUIay aJaHmaphl YIIiH KbICKAIa
JIAJIajbIK JISTeHJaHbl KYpacThIpa OTBHIPBII, ayMaK-
THIK OipJIiKkTepai OaramaiThIH, MApIIPYTTHIK-0apiay
oziciMeH Xypriziai. 3epTrey OapbichiHIa ApanTe-
OCHIH YIII apaibIHBIH (JIOpachkl TYTSHICIII, Taaa-
HBIIL, TepOapHil KUHAIIBI.

Bapnwix OakplIayap *KbUT CaiiblH, OaFalaHaThHIH
eCIMIIK TYpPIHIH TYJIZCHY Ke3eHI MEH Xemic Oepy
Ke3iHje Kyprizingi. Ddemeprnep yIIiH Oy KOKTEM
Me3rim 0ojca, AOHI JaKpUIAap YIIH — ka3 Me3-
rim, )KycaH MeH analdyTa YIIiH — Ky3 Ke3i OOJIbI.
20-maH 25 M-Te JAeHiHTi MOHUTOPHUHITIK anaHa Gu-
TOLIEHO3/IBIH CTaHJAPTTHI Te000TAHUKAIIBIK CHIIAT-
TaMachl JKacCaJIbl, OHBIH IIIiHAEC KOOPIUHATTAPHI,
OCyJliH AKOJOTHSIIBIK JKaFJaiIapblHbIH epeKIIeIiK-
Tepi, (PUTOIEHO3/BIH JKANIIBI MPOSKTUBTI KOOATBIK
JKAOBLTYBI, TYPJICPAiH Ti3iMi, OJapIbIH KAIBIHIBIFEI,
OMIKTIr1, Tapaybl, ©MIpPIICH/Ir1 )KoHe AaMyIbIH de-
HOJIOTHSUTBIK (ha3achl KOPCETITEH.

MOHUTOPUHT TOMEHJAE KOpPCeTUIreH oaicTep
OoibIHINa KYpri3inmi: 1) HaKTBl dKOXKyienep ToH
WHAUKATOPIAP/bI — TYPJICPAiH JOMUHAHTTHUIBIFbI-
HBIH (Hapanap caHbI) ©3TEPICTEPIH ecemke amy; 2)
TYpJiep AWHAMMKACHl YpIiCTepiHiH OenriciH Oeki-
Ty JKoHe Oaranay; 3) ’oOaJblK ayMaKThl KaMTYbIH
ecerke any (asaio, TYPaKThUIbIK, YiIFaio). bakpuiay-
JIap AKOJOTHSUIBIK KaTapAbIH TaHAAYJbl HETi3T1 MO-
HUTOPUHITIK ayMaKTapblHAA )KYPri3iiemi.
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Jananslk 3epTTey Ke3iH/Ae albIHFaH JepeKTepai
oHIey OapbhICBIHIIA, OHBI Oip TeoepeKTep Oa3achiHa
JKUHAKTAIl, MyparaTTayfa, IepeKTepii >KOFaphl 1971-
JUKIIEH KapTorpadusuIblK OciHeneyre *KoHe jKeKe
KOMITOHEHTTEP/IiH HEMece KOoplIaraH opTa (akTop-
JIApBIHBIH ©3repyiHe OalIaHbICTBI OPTYPII ClieHa-
puiinepai Moxenbaeyre MyMkiHmik Oeperin [TAXK
TEXHOJIOTHSICHI KOJIZIAHBLIJIbI.

3epTTey HITHIKeIEPi )KIHEe TATKbLIAY

ApanmapasliH OCIMAIK KAMBUIFBICHI ITOJICUT-
Ti JKOHE CYP-KOHBIpP 6N, a3 AaMbIMaraH Oipjeit
THUITI, KATTHI TACTHI TOMBIPAKTap/Ia OCEII.

2017 >kpIIBI €Ki apanblHAa FaHa, SFHU YJIKEH
xone Kimri Apanrebene eki TypakThl ©CiMIIIKTEpi
Oakpuiay anansl canbiHabel. OpTa Apantede apaibiH-
Jla KYCTap/IbIH THIFBI3 KOHBICTAHYbIHA OaHTaHBICThI
OakpuIay allaHbIH caly MyMKiH OOJIMabl.

Ynken Apantebe apaibIHBIH IIBIFBIC >KaFbIH-
Jarel KYMJBl JKarajlayJa aJFallKbl MOHHUTOPHHI-
TIK ayaH caJblHIbl. MOHUTOPUHT aJaHHBIH KeJe-
mi 100 m?, karanay OOWMBIHIZArbl ayMaKThl KOHE
apaiAbIK KBIPATTHIH eTeriH anasl. KoopanHaTTapsr
46°11'420" , 81°47"747" c.e. (2-cyper).

2-cypet — YikeH ApanteOe apabIHAaFsl
1-111i MOHUTOPHHT aJaHBI



A.P. Tynebaesa xone T.0.

AJaHJ1a JKarbIPaKThl )KbIHFBUTIBIH Oip TAHACKI Tip-
Kenmi, Oipak KeHiHT1 JKbUIIaphl OpHBIHAH TaOBIIMA/IbI,
ce0e0i apaIbIK JKaraayJiapFa arbIHMEH TachIMalljia-
HATBIH MY3JIbIH YJIKEH Maccachl KaTThI 9cep eTeIl.

Conjiaii-ak, OyJ1 MOHUTOPUHTTIK aJlaHJia OHTYC-

JKyCaHbl, IIAIIAKTHI )KycaH, Tyle TabaH MIbIpMaybIK,
Tatap CyTIe0i, JTECCUHT 003bI, KOKIICK, capca3aH,
MYHi3 MiMIHAI TePICKEH CUSKTHI IONTECIHIl 6CiM-
IikTep me ecemi. Jlamanblk 3epTTey KE3iHIE aHbBIK-
TaJFaH OyJ1 eCIMIIKTEpiH cunarramachl 1-kecrezie

TiK KaMBICHI, 9JIeMi0ACThl KBI3IIOIM, OUTANBIK, KYM

OepinreH.

1-kecre — YikeH Apante0e apaiblHIarbl aHBIKTAJIFaH ©CIMIK TypIepi

NeNe | Ocimaik araynapbl Cunarramacsel
Acmuig myxvimoacst. JKamak skarblpakrapbl MEH KyaTThl Y3bIH TaMblpcabaKTapbl 6ap oCiMIiK.
Onryctik Kambichl | [LlinaeneH KpIpKy#iek aifbiHa AeiiHri apanbikra ryaneiiai. Ox e3eHIep MEH KOJIeP/IiH jKaFachiH I,
11 (Phragmites JIOHeC KyMJiap apachIHJarbl olnaTrapaa, cy 0ackaH MIanFbIHAApAa, Keie copTaniapaa sxoHe
australis) — cyapMalibl )KepJIep/Ie apaMIIIen PeTiHae ece/i. YIIKeH ApaiaTe0de apaablHbIH HIBIFbIC )KaFbIHIAFbI
JIaryHAJBIK KOJIICP/IiH jKaFachlH/Ia OCCTIHIIr TipKEIreH.
O1emMi0acThI Kopeacvinuwenmep myxwvimoacsl. buikriri 10-40 cM 601aThIH KOIDKBUIIBIK 6CiMAIK. MaMbIp
22 | ke3wen (Gonilimon | aiiblHaH OacTan MIiAe aifblHA ACHIHT] apalbIKTa TYJIICH I sKoHe skeMic Oeperi. YIIKeH
callicomum) ApanteOeHiH apabIK KbIPKACBIHBIH €TETiHACT1 MaJlTaTacTapIaH KUHAIIBL.
Braiisix Acmuig myxvimoacs. Kerksunapik. Hlinne aifbiaaa ryngeiai. ©3eH MaHbl TeppaccalapbiHbIH
33 . KyMJapbl MEH KYM/JIbI Jlananap/a ecesi. YJIKeH ApanteOe apanbinaa, TOOSHIH eTeriHaeri KyMIbI
(Agropyron fragile) .
TOIIBIPAKTA OCEI.
KyM ycarbi Kypoeni eynoinep myxvimoacse:. buikriri 50-75 cm 6onaremn Oyra. linge aieiaaa rynaeiai. Kimi
44 1oy . | ApanTeOeHiH HIBIFBIC JKaFbIHAAFHI apaIbIK KbIpaTTa ocei. Connaii-ak, YiakeH Apantebene ae
(Artemisia arenaria) .
Ke3Jece/l, YIKeH ayMaKThl aJIbIIl JKaThbIp.
Kypoeni eynoinep myxvimoacet. Exi xpuiabik ecimaik. 1linne alibiHan TaMbI3 aiiblHa JCHiHT1
55 [amrakTe! )xycaH | apainbIKTa Tyiueizi. O jKeHia ca3naKrap MeH KyMIbI TOIBIpaKTap/a, AajlajlblK COPTaHIbl
(Artemisia scoparia) | INAJFBIHIIBI, TANATBIK YKOHE IIOJIII 30HANAp/a ocedi. YIKeH Apante0e apaibiHaH, TOOCHIH
eTeriHjeri KyM/Ibl TOIBIPaKTaH KUHAJJIBL.
Tyite Taban Tytiewvipmayvikmap myxwvimoacst TYKpiMaachl. Kemksuiaslk. MaycbiM aifpiHan Oactarm, minae
66 LIBIPMAYBIK aiiblHa EWiHT1 apasbIKTa TYJIACH ], skemic Oepy TambI3 aliblHaH OacTarl, KeIpKYHek aiiblHa JeiiHTi
(Cynanchum apasbIKTa. YIJIKeH Apanre0e apajbIHbIH [IaFbIH MYHICIHIH jKaFaiayblHAaFbl MalTaTacTapiaH
sibiricum) SKUHAIIBI.
Acmpa myxeimoace:. buikriri 30-100 cM GonaThH, TaMBIPJIAPBI KYIITI, KOIHKBUIIBIK
77 Tarap cyrmebi — | ecimzik. MambIpaH mingere 1eiiH ryiaeii, MayChIMHaH KbIpKYHEKKe IeHiH jxemic Geperi.
(Latuca tatarica) |Ka3akcTaHHBIH OapIibIK aylaHIapbIHAA Ke3aeceni. YIIKeH ApanteOe apaibIHbIH CONTYCTIK-
LIBIFBICBIHIAFBI KYM/IbI TOIBIPAKTAH KUHAJIFAH.
38 Jleccunr 60361 Acmoig myxvimoacsl. KOmksUIbIK eciMaik. MaycbiM ailbIHaH TaMbI3 aifblHa JeHiHri apaiblKTa
(Stipa lessingiana) | rynneini.YakeH ApanteOeHiH apaiIblK KbIPKACBIHBIH eTeriHIeTi KyM/Ibl TONBIPAKTaH KUHAJIBI.
Anabyma (Mapesvie) myxvimoacet. buikriri 20-50 cm 6onarsin Oyra. llingenen KeIpkyiiek
99 Kexmek (Atriplex | aiiblHa AeifiHTi apalbIKTa TYIIeHAl )koHe skeMic Oepeni. Kimi Apanrebe apaibiHaH, KHBIPIIBIK
cana) TACTBI KYMJIaFbI )KapTaCTHIH eTeriHeH sKuHaAbl. Keknek 6apiblk yir apanza qa Ke3aeceni, Keq
ayMaKTap/bl aJIbIll KaThIp.
Capcasan Anabyma (Mapesvie) myxsimoacet. buikriri 5-40 cm Gonarsia O0yra. ['yianenyi xoHe jxemic 6epyi
110 (Ha lfcnemum TaMbI3/IaH Ka3aH aiiblHa JieiiHri apasibikra 6onaasl. Coprnapia, ©3eH aHFapiIapbIHAAFbl KOTEPIHKI
strobilaceum) XKOHE Cylla COpTaHAap/ia XKOHE 1€ TY3/1bl KeJIep/IiH JKarachlHia eceli. YIkeH Apanre0Oe apaiblHia,
TOOCHIH eTeriH/Ieri, Ko JKarachlHa JKaKbIH jKep/ieri KyM/Ibl TOIbIPAKTaH KUHAJFaH.
Myiii3 minismi Anabyra (Mapesbie) TykpiMaachl. buikriri 40 — 100 cm Gonateia Oyra. [llingeneH KpIpKyiiek
11 TEpiCKeH aiipIHa JEWiHT apalbIKTa Tyaeiai. Jlanana, TacTel )koHe KUBIPIIBIK TACTHI OSTKEHIIepe ocei.
(Krascneninnikovia | Taynsl-opMaH/Ibl )KOHE ajbIli Oesieynepin Kocnaran/a, KasakcTaHHbIH OapiblK ayMaFbiH/a
ceratoides) ke3neceni. Opra ApanteOeHiH KUBIPIIBIK TACTHI OCTKEIIepiHeH KUHAIBL.

* JlanaJislk 3epTTey MOJIIMETTEpIHIH HEeTi3iH/Ie aBTOPMEH KYPacThIPbUIFaH
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Bec »kput imIiHIE MOHUTOPHHT allaHBIHIAFBI
OCIMIIKTEPAiH TYPIIK KypaMbl ©3Tep/Ii, all OCIMIIK-
TEpJiH JaFJaibl JKaybIH-IIANIBIHFA TiKelel Oaii-
naHbeIcTl. EH Cy KOK OoiFaH, KUbIH karmgail 2020
KBUTBl OOJJIBI, OVJI JKBUIBI JKAYBIH-IIAIIBIH OTE a3
OOJIFaHIBIFBI TIPKEI i, TINTI OOMMaibl JCM alTyra
na 6onazapl (¥YIATTHIK CTAaTUCTUKA JepekTepi, 2023).

MOHUTOPUHT aNlaHbIHIa OacTamnKpl JKbLIJA-
pBI YU JeHreini Oaiikayra OOJaThIH — JKaIlbIpak-
ThI JKbIHFBLJI, KAMBIC JKOHE IIONTECIHI ©CIMIIKTED
typnepi. bipak, 2020 xpIIBl TEK €Ki JeHreii FaHa
Oap. AaHHBIH Ko OeJIiriH JKycaH, KOKIIEK, capca-
3aH, TePICKEeH CHUAKTHI WO 6CIMIIK TYpJiepi albIIl
KaTeIp. JKaramaiit 60HBIMEH KaMbIC Oeey TypiHe
eceni. Kenreren eciMaikrep epMeKIni TOpaapbIMeH
JKaObLUIFaH, XKOFapblJla aTajJFaH ©CIMIIKTIH TypJiepi-
HEH KaMbIC JKaKChl ©Ce/li, OHBIH OWIKTITi 2 MeTpre
JKeTedl. ApaliIblH KaFaaaybIHBIH OOWBIHAA KaTlbl-
PaKTHI KBIHFBUI YII Kepae Ke3aeceai: OipiHmIi a-
MIBIPAKTHI JKBIHFBLT — 46°12/304" | 81°44/642", exin-
111 YKanbIPAKTHI KBIHFBUT — 46°12/299" | 81°44/629",
VIIIHIN  KambIPakThl  KBIHFBLT 46°12/324/
81°44'661" (3-cyper).

3-cypet — JKanbIpaKThl KBIHFBLT
(Ynxen Apanmebe apanvi)

KanbipakTsl KbIHFBUT — (Tamarix hispida) —
JKbIHFBIIIAP TYKBIMIACKIHA XKaTa (bl buikTiri 1,5 —
4 M Oyra Hemece KimkeHTai aramr. LingeneH Kpip-
KYHEKKe JeHiH ryIen/i.

ExiHIT MOHUTOPUHTTIK alaHHBIH OpHBIH Kirri
Apainte0e apaJibIHIaFbl JKa3bIKThI apaJJIbIK KbIpaT-
TaH TaHIAIbIK. AaHHBIH aynanbl 100 M2, Koopau-
naranapsl 46°06'150” , 81°53'511” c.e. (4-cyper).
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4-cyper — Kimi Apanre6e apanbIHAAFEl
2-111i MOHUTOPHHT aJIaHBI

MOHHUTOPUHT aJlaHbIHJA capXayiblH OipHe-
e jaHachl Tipkearen — 46°06'1047 , 81°53/536/.
Capxay (Truchanthemis karataviensis) — Kypneni
TyJaiep TYKeIMaacel. buikriri 8-44 cm OomaTeiH
KOIDKBUIIIBIK ©CiMJIIK. MaMbIpjiaH Miijiiere Jciin
ryazaeiai. O KUBIPIIBIK TACTHI )KOHE TaCThI OeTKEH-
JiepJe, Keie casspl xkepiepzae eceai. Kimni Anaken
ayJIaHBIHBIH KUBIPIILIK TACThI TOMBIPAKTHI JKEpJie-
piHEH >KMHAJIFaH, COHjai-ak, Kimi ApanteOeHiH
KHBIPIIBIK TaCThl KOTEPIHKI JKepIIepiHe Ae Ke3ze-
ceni (5-cyper).

5-cyper — Capixay ( Kimi Apante6e apassr)



A.P. Tynebaesa xone T.0.

Conjyiaii-ak, TIKSHJII JJaKaH, TMEJUH aKKypaubl
JKOHE ajlaca payran, copusi capbIMallaChIHBIH CHPEK
HIOFBIpJIAaphl Kezaeceni. by ecimaikrepaiy 6apisi-
FBI OCHI (DUTOIICHOJIOTFSUTBIK JKaFaaiiFa sKakchl Oe-
wimaenred. CpIHAK ajJaHBIHBIH KOIT OOJII1H TBHIFBI3
TONTap TYPIHJE XKYCaH, capca3aH, KOKIEK CHUSKTHI
HI6JIIl ©CIMIIKTEp aJIbII KaThIp.

Ochl XKeplie TYpaH-KOHFAp Typi — TacOyHbIp-
reiH — 46°06'093” |, 81°53/511” Gakpliayra ajbIH-
nel. Onm Oakputay ajaHbsl OpHANACKAH, KBIPATTHIH
eTeTiH anbIl Xatelp. TacOylbipryH (Nanophyton
erinaceum) — Amabyra (MapeBbie) TYKBIMIACHL.
Buikriri 5-15 cm 6onatea Oyra. TambI3gaH KbIPKY-
fiek aitpiaa peiin rynaeini. Typan — XKorrap Typi.
Kimri Apanre0e apaibIHBIH IIBIFBIC >KaFbIHIAFbI
JKAPTACTBIH ETET1THEH KUBIPIIBIK TACThI, JAMbIMaFaH
TOTIBIPAKTHI JKEPJICH KUHAIJIBL.

CoHbIMEH Karap, CbIHAK aJlaHblHAa Kapah Oip
JlaHa/la, KUBIPIIBIK TACTHl TOMBIpaKTa AJTal KbI3-
ranngarel — 46°06'136” , 81°53/528" , nuaA3abIH XKa-
Gaitbl Typi — aiirplp kya Tabbuiael — 46°06'107”,
81°53/536" (6-cyper).

6-cypert — Alirpip xya ( Kimni ApanreGe apabr)

Avirelp xya (Allium galanthum) — Jlanaryn-
ninep TykbiMaackl. buiktiri 20-50 cM 0onatbiH
KOIDKBUIIBIK OCIiMAIK. MaychIM-1IIiie ainapbiaaa
ryjzaenai. bapisik Oesikrepi xkeyre sxkapamnl. O

KHBIPIIBIK TAaCThl JKOHE TACThl IO Janajapia
eceni. Kimni ApanTeOeHiH KUBIPIIBIK TACThI OCTKEH-
JepiHze Ke3aecei.

Aunrait keisrangarsl (Tulipa altaica) — Jlanaryin-
Jinep TyKbIMuacThirbl. buikTiri 10-35 cM O6onatei
KOIDKBUIIBIK oCiMIIK. baganackl )KYMBIPTKa TOPi3Ii,
KaJBIHIBIFBL 1-2 cM, *kambIpakTapsl 2 — 4 0onasl,
Oyiipa >KoHE JKaKbIH OpHAJacKaH. AIIIBIK Capbl, ChIp-
TBI KYJTiH TYCTi. Mawmblp aifbiaga rynaenai. Kimi
ApanrebeneH TaOBUIABI, TETCHMEH TYIIEY KE3iHIIe
apainjiapra )KeTy KHUbIH.

LIpFpic KaFpIHAA KOOIHE KOKIEKTI-TacOYHip-
TeHJTi-)KyCaH bl 6CIMJIIK 6cce, apajlIbiH 0aThIC KaFbl
JKApTACThl, OCIMJIIK KaMBUIFBICHI KOK. COJTYCTIK-
IIBIFBIC JKaFaJlaybIH/Ia OHTYCTIK KaMBIC KiHIIIKE
skostakmeH ecedi. CONTYCTIK JKaFbIHIA 3alicaH CeK-
CeyiTiHiH momysuuscel Tadbuiasl — 46°06'6717
81°53'150", camsr 15 mana (7-cyper).

7-cypet — aiican cekceyimi (Kimi Apantebe apaisr)

3aiican cekceyimi (Haloxylon ammodendron)
— Anabyra (MapeBbie) TyKbIMJAachl. buiktiri 1-2
MeTp OonaTbiH OyTa, KaTThl JKOHE KUCBIK TapMakK-
TajFaH OyTaKThl, KOOIHECE OYTarbIHBIH KaObIFbI aK-
LIBUI-CYP JKOHE Kachbll, KapamalblM TYJai, XKeMmici
KOI0->kachul TycTi. Kimni ApanteOeHiH coaTyCTiriu-
ne kes3jieceni, canbl 15 Oyra rana. JKarmaiiel ryi-
JieHreH, OyTanapaeiH Ouikriri 70 cMm-neH 200 cM-re
JIeHiH Oomabl.

Opta Apantebe apanblHIa MIBIHBI JKalmakTay
KApPTACTBI-KUBIPLIBIK TacThl HIOKBI Oap. OHTYCTIK
xKoHe Oartbic OeTkelinepi Oenecti. XKaranay Oenneyi
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KHBIPIIBIK TACTBI-KYM/IbI, apaJIblH OHTYCTIiK-0aThIC
0eJiri Tay KBIHBICTAPB! KOPIHII KaTKaH jKapTacThl.
MyHJa¥bl HETI3Ti ©CIMJIKTEp TEpiCKEeH, KOKIICK,
JKycaH TypiiepineH typanbl. CoHnmai-ak, CaChIpAbIH,
KEJKEK, capbIMalaHblH KOKTEMIi TypJiepi ecemi.
Kemnteren xycrap apaijibl TOJNBIFBIMEH 3€pTTEyTe
MYMKiHIIK Oepmeiini. Mynaa Oakpliay ajaHbl ca-
NeIHOAFaH, TeK OCIMIIKTEpiH Keibip Typnepi Tip-
kenreH. JKorapbiia alWThIl ©TKEHICH, KYCTapAblH
KOMTIT1 apajiabl TOJBIFBIMEH 3€pTTeYre MYMKIHIIIK
Oepmeiini. MyHaza MOHHTOPUHT ajlaHbl CallbIHOA-
FaH, TeK 6CIMIKTIH KeHOip Typiepi FaHa TipKeireH.

Kanmer 2016-2020 xx. Apantebe yur apanbl-
HBIH (IIOpacklH TYTeHIeYy OapbIChIHIA OapIIBIFEI
30 eciMIik Typi aHBIKTaJBIN, OaKplIay *KYMBICTa-
pBI KacanJpl, repOapuil >KUHAIBII, TOJBIKKAH]IBI
cumaTrTama ’kacanjel. by eciMaikTepaiH immiHIe
KOPBIK ayMaFrbl YIIH CHPEK Ke3JCCETIH OCIMIiK-
TepaiH OipHeme Typi epekmenenexni. bym — cap-
xay (Truchanthemis karataviensis), om Amakein

Ka3aHIIYHKBIPBIHBIH, apeaiiblH COJTYCTiK-IIbI-
FBIC IIIEKapachlHIa OpHAJaCKaH, DOICH AQYipiHIH
penukTi ecimairi Oomeim TabObuiagbl. Tex Kimmi
Apantebe apadblHIAFBl IIOKBIHBIH TOOECiHIeT1
KUBIPIIBIK TaCTHI KEPAIH 5 M? aymMarbiHaa, HeOIpi
10 manma rama kesmecti. Conpaii-ak, Kimi Apan-
Te0e apajblHBIH CONTYCTIriHAe 3aiican cekceyini
(Haloxylon ammodendron) ke3meceTiHAITIH aTam
etyre 0oxanel, oHga 15 Oyra tipkenai. Ocsl xxepne
CaHBI a3aifbil Oapa KaTKaH TYPre KaTaTblH, ANTai
kp3rangarsl (Tulipa altaica) na xe3geceni (Otuer
Anakonbckoro 3amoB., 2020:12; A.P.Tynebaena,
2020:283; A.P.TynebaeBa, 2018).

Korapeima xapacteippiiran 2016-2020 k.
Apantebe yuI apajbiHBIH (QIOPACHIH TYTEHACY MaK-
CaThIHIA JKYPTI3UITCH, NajajblK Te000TaHWKAIBIK
3epTTeynep Ke3iHJeri JKUHAKTaIFaH JepeKTepi
naiimanana oteipein, [AXK kemerimen Apantebe
YII apajblHBIH ©CIMAIKTEPiHIH KapTachl >Kacaibl

(8-cyper).

WapTTel Genrinep

‘ OCIMJIIKTEPIHIH KAPTACBI
macwrab 1: 50 000

B AJTAKOJT KOPBIFLIHJIAFBI YT APAJIIBI M Ariaksii e

wosmens  0ONBIC WeKapacs!

KMBIPLULIK TACTBI KOHBIP TONBIPAKTHI Tay KANABIKTapL!
| MeH eHic Tay anabl Xa3biKTapblHbIH KCepoUTTI,

Heri3iHeH Tamblp XycaHasl Wwenaepi
MoHUTOpUHT anaHb! — Ynken Apante6e apans!

KanbIpakTb! XKbIHFbIN
(Tarmarix hispida)

OHTYCTiK KambiChl
(Phragmites australis)

° Kym sxycaHbi
(Artemisia arenaria)

Tarap cacsipbl
(Ferula tatarica)

Capxay
L] (Truchanthemis karataviensis,

ManbipaKTbi XbiHFbIN
(Ynken Apantebe apansi)

aiican cekceyini
(Kiwi ApanTebe apansi)

Alifeip xya

(Kiwi Apantebe apansl)  (Kiwi ApanteGe apansi)

Aiifbip xya
® (Allium galanthum)

TacOyibipfyH

© (Nanophyton erinaceum)

Keknex
(Atriplex cana)

° AnTai Kei3Fanaars
(Tulipa altaica)

8-cypet — ArcGIS nmporpammaceinza xacanran Apantede YII apaiblHbIH
ApanTebe YII apabIHBIH O6CIMIIKTepiHIH KapTachl (ABTOPMEH KYPaCTHIPBLIFaH)
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By xapraga 2016-2020 xox. Apantede eciMIiK-
TEPiH 3ePTTEY/C KUHAKTAJIFAH JACPEKTEp, SIFHH MO-
HUTOPUHT aJlaHbl MEH OHJIa KE3/ICCETIH OCIMIIIK TYp-
JIEpiHIH Tapalysl BU3yan3anusiianrad. Jlepexrepmi
TOJIBIKKAH/IBl KaObLIIay MEH TYCIHy/E BH3yalln3a-
UsUTAY THIMII QMICTepAiH Oipi OOIBIT Ta0BIIA B,

KopbIThIHABI

ApannapJplH 6CIMJIIK KaMbUTFBICBIHBIH Kb
CUIAThl, OHBIH JaHAWA(TTHIK (DOHBIH HETi3iHEeH
anmabyra (MapeBbie) TYKBIMIACTBIFBIHA >KATATHIH
JKycaHaap MeH Oyranapsl Kypaiiael. byn nanamadT-
TBIK QoHma 003, OMIANBIK, KyCAHHBIH IIONITECIHI]
KabaTel alkpIH Oaiikanmanel. CoHzaii-ak, payrai,
KBIHFBII, CEKCEYIMIH OipeH-capaH Typiepi Ke3me-
ceni. 3eprrey HoTmkecinae Kimri Apanrede aymars
VIIIiH OCIMAIKTEp/IiH KaHa Typiepi 00bIm TabbuTa-
TBIH capkay, alfiFelp *Kya, AnTail KbI3FallJaKTapsl

Tipkeyre anblHAbI. JKanmbl, apainapiblH eCiMIiK-
Tepi aiiTapmpikTail TypakThl. Kaszipri yakeITTa xo-
Fapbl KabaTTarbl ©CIMIIKTEp OacKapyAblH OeliceH i
(opmanapblH KaXKET eTIeH i, epeKile KOPFaIaThiH
TaOuFK ayMaKTapAbIH SKOXKYHenepiHe KemeHai Mo-
HUTOPHUHT XXYPTri3y meHOepiHAe OoNapabIH >Kan-Ky-
HiH Oaranay bl )KaJFacThIpy KaxeT.

Baxpinay ®blimapslHAa OTKI3UITEH ic-1Tapanap-
JBIH KOPBITBIHIBICHI OOMBIHIIA YII ApaniblH Kep
Oenepi cumarranasl. OcimaikTepai Oakpuiay YIIIiH,
MOHUTOPHHITIK allaHJap CaJbIHIBI, OJIapFa TOJbIK
cumarTamMa Oepurim, TeJaKyXKarTtap >kacaimbl. [ep-
Oapuii JKUHAJIBII, )KUHAJIFaH TYpJEp ©CIMAIKTEpIiH
TYpJepl aHBIKTAJIBI )kKoHEe curattama oepinai. Cu-
PEK Ke3JleceTiH ociMIIK TYpIIepiHiH (capikay, alFbIp
Kya, ANTai KbI3FaiaaK) KOOPANHATTAPHI Ka3bUIbI,
kaptara Tycipinaai. Ex 6acteicel, 'AX texnonorus-
CBHIH KOJIJTaHA OTBIPHIM, AJIaKeJ KOJIIHIH YII apajbl-
HBIH ©CIMJIIK KapTachl )KacalJibl.
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MONITORING OF CROP GROWTH PARAMETERS
USING TEMPORAL SAR AND OPTICAL REMOTE SENSING DATA
IN THE KARASAI DISTRICT, ALMATY REGION

Using Remote sensing data is essential in monitoring agricultural crop phenology and food security.
The availability of optical and SAR imagery can provide the best insights into understanding the behavior
of temporal characteristics of phenological stages of multiple agricultural crops. The study was carried
out in the region situated in the Karasai district of Almaty region using the temporal Sentinel-1 data and
Sentinel-2 optical data during the growth period of agricultural crops. NDVI values from the Sentinel-2
and Multitemporal VH/VV backscatter intensity from Sentinel-1 SAR with the sample data were used to
characterize the backscatter and vegetation stage behavior of multiple crops. Crop growth parameters
were calculated using Google Earth Engine platform. Google Earth Engine is a cloud-based platform
that allows users to visualize and analyze satellite images of the Earth and make geospatial analysis. The
results indicate that the phenological stages of the agricultural crop growth cycle may be recognized
and distinguished based on the temporal variations of NDVI values and in SAR parameters that were de-
tected. Also according to the result of the study it is visible that the trend charts of backscattering values
are quite correlated with the NDVI value. NDVI with backscatter values of VV/VH can be considered as
one of the beneficial tools for distinguishing and analyzing the phenological changes of different types
of agricultural crops.

Key words: crop growth parameters, backscatter intensity parameters, NDVI, Sentinel-1, Sentinel-2.

I.b. Mycraxumosa'’, E.X. KaknumxaHoB', Tuae Ampk 2
'9OA-Papabu atbiHAarbl Kasak, yATTbIK yHMBepeuTeTi, KasakcraH, AAmarsl K.
23aAbUbypr yHuBepcuTeTi, Ayctpus, 3aAbLOypr K.

“e-mail: m-galiya@inbox.ru
AAmartbl 00AbIcbI Kapacai ayAaHbIHAQ YaKbITLLA PAAMOAOKALIMSIABIK, XKoHe
KALLUbIKTbIKTAaH 30HATAYAbIH, ONMTUKAAbIK, OeiiHeAepiH rnaiAaAaHa oTbIpbIr,
ASHAI AAKbIAAAPADIH, ©CY NMapameTpAepiH 6akbiray

KawbIKTbIKTaH 30HATAY AepekTepiH MalAaAaHy ayblA LIAPYaLbIAbIFbIHbIH, ASHAI AQKbIAAAPbI-
HblH (DEHOAOIMSCbIH GaKkblAQy >XOHe asblK-TYAIK KayirCi3airiH Kamramacbi3 eTy YuliH MaHbI3Abl.
OnNTUKAAbIK, >K8HE PAAMOAOKALMSABIK, KECKIHAEPAIH BOAYbI BipHeLLle ayblA LAPYaLLbIAbIFbIHBIH ASHA]
AAKBIAAAPBIHBIH, (DEHOAOTUSABIK, KE3EHAEPIHIH YaKbIT CcMMaTTaMaAapblHa >KaKCbl TYCiHYre MyMKIHAIK
Gepeai. 3epTTey ayblA LLAPYyaLUbIAbIFbIHbIH ASHAI AAKbIAAAPbIHLIH BEreTaumsAblK, Ke3eHiHae Senti-
nel-1 yakbIT apaabIk, cypeTTepiH >kaHe Sentinel-2 onTUKaAbIK, AEPEKTEPIH NanAaAaHa OTbIPbIN, AAMATbI
06AbIChl Kapacar ayaaHbl )KaAnakcai ayblAbIHAQ OPHAAACKAH eTiHLIIAIK aAKAObIHAQ XKY3€ere acbIpbIAAbI.
Sentinel-2 cypettepiHeH aabiHFaH NDVI MaHaepi >kaHe Sentinel-1 paanoAoOKaUMSABIK, CypeTTepiHeH
anbiHFaH VH/VV kepi walibipay KapKbIHAbIAbIFbIHbIH, KOM YaKbITTbIK, KepceTkilTepi GipHelle ASHAI
AAKBIAAAPABIH, Kepi Liallblpay KepceTKilTepi MeH BereTaumsAblK, KyWiHiH cMnaTTamacbliH cunarrtay
YWiH narAaAaHbIAAbl. ASHAI AaKbIAAApPAbIH ecy napameTpAaepi Google Earth Engine naatcopmachl
apkbiAbl ecenteaai. Google Earth Engine-6yA namaasaHywiblia@pra >KEpPAIH CMYTHUKTIK CypeTTepiH
BU3yaAM3aLMsIAQyFa XKOHe TaAAayFa XKoHe reoKeHICTIKTIK TaAAdy JKacayFa MYMKIHAIK 6epeTiH ByATTbI
naaTcopma. HaTmkeAep ayblA LAPYaLLbIAbIFbIHBIH ASHAT AAKbIAAAPbIHBIH, 6CY LIMKAIHIH, (PeHOAOTUSABIK,
ke3eHaepiH NDVI MaHAepiHiH yakpbITla BapuaumgaAapbl MEH pasap napameTpAepi HerisiHAe TaHyfa
KaHe axkblpaTyFa 6oAaTbiHbIH kKepceTeai. CoHAal-aK, 3epTTey HaTMXKeAepi GoMbIHLIA Kepi Lwallbipay
MOHAEPIHIH TpeHATIK rpadmktepi NDVI MaHAepiMeH eTe CoMKec KeAeTIHAIrH kepyre 6oAaapbl. VV/
VH «kepi watwbipay MaHaepi 6ap NDVI apTypAi aybiA WapyawlbIAbIFbIHBIH ASHAI AAKbIAAAPbBIHbIH,
(PEHOAOTUSIABIK, ©3repiCcTepiH aXblpaTy >OHe TaAAdy YLIiH ManAaAbl KypaAAapAbiH 6ipi petiHae
KapacTbIPbIAYbl MYMKiH.

TyiiiH ce3aep: ASHAI AAKbIAAAPAbIH ©CYy MapaMeTpAepi, Kepi Lallblpay KapKbIHABIAbIFbIHbIH,
napametpaepi, NDVI, Sentinel-1, Sentinel-2.
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MOHMTOPUHI NapameTpPoB POCTa 3€PHOBbIX KYAbTYP C MCMOAb30BaHMEM
BPeMeHHbIX PaAApPHbIX M ONTUYECKUMX CHUMKOB AMCTAHLLMOHHOIO 30HAMPOBAHUSA
B Kapacaiickom paitoHe AAMaTHMHCKOM o6AacTH

McnoAb3oBaHme AaHHbIX AMCTAHLMOHHOTO 30HAMPOBaHMS MMEET BaXKHOe 3HaueHue AAS MOHUTO-
pyHra (PeHOAOTUM CEAbCKOXO3SIMCTBEHHBIX KYAbTYP M 06GecrnedeHuns npoAOBOAbCTBEHHOM 6e3onac-
HOCTU. AOCTYMHOCTb ONTUYECKMX M PAAAPHbIX M306pakeHui MoXKeT 0b6ecneumnTb Ayullee NoHUMaHMe
NMoBeAEHMSs BPEMEHHbIX XapakTepucTUK (PEHOAOrMYECKMX CTaAMIA HECKOABKMX CEAbCKOXO3SMCTBEHHbIX
KYAbTYp. lMccaepoBaHME MPOBOAMAOCH B MECTHOCTM, PacCroAo>KeHHoM B KapacaickoM paiioHe
AAMaTMHCKOM 06AaCTH, C UCMOAb30BAHMEM BPEMEHHbIX CHUMKOB Sentinel-1 1 onTuyeckux AaHHbIX Sen-
tinel-2 B nepuoa BereTaumm CeAbCKOXO3SMCTBEHHbIX KYAbTYp. 3HadyeHns NDVI u3 cHmumkos Sentinel-2
1 MHOFOBPEMEHHbIE MOKa3aTeAN MHTEHCMBHOCTM o6paTHoro paccestus VH/VV 13 papapHbIX CHUMKOB
Sentinel-1 ¢ BbIGOPOUHBIMM AQHHBIMKM MCTIOAB30BAAUCH AASI XaPAKTEPUCTUKM MoKasaTeAern 06paTtHOro
paccesiHMsg U MOBEAEHWS BEreTalMOHHOrO COCTOSIHUSI HECKOABKMX CEAbCKOXO3SMCTBEHHBIX KYAbTYP.
B kauecTtBe mapameTpoB pocTa 3epHOBbIX KyAbTYpP ObIAM BbIAEAEHbI MOKa3aTeAM BereTalMOHHOro
nmHeakca NDVI 1 nokasatean 3HadeHus obpatHoro paccesiins VV/VH [Mapametpbl pocta 3epHOBbIX
KYAbTYpP OblAM paccuMTaHbl C MPUMMEHEHMEM aAropuTMa Ha g3bike JavaScript B naatgopme Google
Earth Engine. Google Earth Engine — 310 06AauHas naatpopmMa, KOTopasi MO3BOASIET MOAb30BaTEASIM
BM3yaAM3MPOBaTh M aHAAM3UPOBATb CMYTHMKOBbIE CHUMKM 3EMAM 1 MPOBOAMTb reONpPOCTPAHCTBEHHbIN
aHaAun3. Pe3yAbTaTbl MokasbiBaloT, UTO (DEHOAOMMYECKME CTAAMM LIMKAQ POCTa CEAbCKOXO3SMCTBEHHbIX
KYAbTYP MO>XHO pacro3HaBaTb M pa3AMyaTb HAa OCHOBE BPEMEHHbIX Bapuaumii 3HaveHnin NDVI n
napamMeTpoB pasapHbIX CHUMKOB. Tak>Ke Mo pe3yAbTaTaM MCCAEAOBAHWUS BUAHO, UTO rpachmkm TPEHAOB
3HaueHU 0O6PATHOrO paccesiHusl BIIOAHE KOPPeAnpytoT co 3HadeHusimn NDVI. NDVI co 3HaueHusmm
obpartHoro paccesHus VV/VH MOXHO paccMaTprBaTtbh Kak OAMH M3 MOAE3HbIX MHCTPYMEHTOB AAS
pasAMuMs U aHaAM3a (PEHOAOTMYECKMX U3MEHEHMI PAa3AMYHBIX BUAOB CEAbCKOXO3SMCTBEHHbIX KYABTYP.

KatoueBble caoBa: [MapameTpbl pocTa 3epHOBbIX KYAbTYP, NapaMeTpbl MHTEHCMBHOCTM 06paTHOro

paccesHus, NDVI, Sentinel-1, Sentinel-2.

Introduction

One of the essential components of crop
management is knowing agricultural growing
trends and crop spatial distribution. For effective
farmer and decision-maker interventions during
the phenological phases, such as fertilization,
pesticide  application, and irrigation, crop
phenology monitoring and the detection of the main
phenological stages are essential (Xie et al., 2022).
Additionally, the temporal and spatial variances of
phenology changes can be valuable information
for the differentiation of various vegetation types,
particularly crops.

Due to the lower economic efficiency, bigger
area, and significant seasonal and spatial variation,
obtaining crop information using traditional survey
methods is quite problematic. The more efficient
method for resolving this issue is using remote
sensing technology (Kumar et al., 2021) So far, the
monitoring of plant dynamics has been hampered by
the unavailability of satellite time series with high
temporal and spatial resolution. A new era began with
the launch of the first Sentinel satellite, developed

by the European Space Agency, which provided
a large and unprecedented amount of free data for
the operational needs of the Copernicus program.
Sentinel-1A, the first SAR satellite launched in April
2014, has started to provide a multi-temporal series
of SAR images (C-band) with an excellent time
interval of 12 days. For Sentinel-1B, launched in
April 2016, data delivery is expected every 6 days.
Sentinel-2A, the optical satellite launched in June
2015, provides data every 10 days. For Sentinel-2B,
the time interval is 5 days (Veloso et al., 2021).
Vegetation indices are typically used to monitor
crop phenology in optical satellite images. Optical
data (such as Sentinel-2, Landsat 8, and MODIS)
have been widely utilized to investigate the
relationship between plant optical characteristics
and photosynthetic activity (Veloso et al., 2021).
Due to its strong correlation with several biophysical
measures, including leaf area index, leaf nitrogen
content, and grain yield NDVI is one of the most
widely used vegetation indices (Venancio et al.,
2020). For example, Kganyago (2021) analyzed
the changes in the winter-planted areas between the
reference year (2019) and COVID-19 year (2020)
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using Sentinel-2 Multispectral Imager (MSI) data
and Google Earth Engine (GEE) Cloud Computing
Platform.

SAR data is less frequently employed in
agricultural areas than optical data. However,
recently, with a new generation of high-resolution
SAR data, particularly since the Copernicus
program Sentinel-1 C-band high spatial-temporal
resolution images became available, SAR data
has started to attract interest, especially for its
benefit of having its source of energy, making it
almost independent of weather conditions (Elders
et al., 2022). Evaluation of the backscattering
coefficient features at a different stage of growth
is an alternative for other crops (Tuvdendorj et al.,
2022). Thus, in the study (Nasirzadehdizaji et al.,
2019) multi-temporal polarimetric Sentinel-1 SAR
images were used to examine the various crop
varieties’ temporal backscatter changes and crop
growth stages. According to the reported variations
in backscatters, they discovered that important
information regarding crop status may be retrieved
from the backscattering analysis, such as estimating
irrigation and harvesting time. A vegetation index
from dual-pole (DpRVI) SAR data was published
by Mandal et al. (2020) comparing the cross and co-
pole scattering ratio, the dual-pole radar vegetation
index (RVI), the polarimetric radar vegetation index
(PRVI), and the dual polarization SAR vegetation
index (DPSVI) with the temporal Compare analysis
of biophysical variables of plants at different
phenological stages. Compared to other indices,
the results showed that the DpRVI index has a high
correlation and good retrieval accuracy with the
biophysical parameters of the selected plant species
(Nasirzadehdizaji et al., 2019).

The superiority of Synthetic Aperture
Radar (SAR) technology has created various
opportunities in agricultural studies, mainly
for crop monitoring and management. Thus,
Nasirzadehdizaji et al. (2019) observed that
polarimetric composite images for different
dates are useful to roughly identify plant species
and have been validated by the application of
classification methods in the study area. Gansukh
et al. (2020) monitored wheat using normalized
differential vegetation index, vegetation water
content, and backscatter value from VV, and
VH channels in Bornuur Soum of Tuv Province,
Mongolia. Umutoniwase et al. (2021) indicated
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that the backscatter coefficient of the VH
polarization and the polarimetric decomposition
parameters showed high sensitivity to rice growth.

Sentinel-1 has been used in numerous studies to
classify crops to avoid S2 constraints. According to
various research studies, using S1 and S2 images as
input can result in high accuracy (Tuvdendorj et al.,
2022).

The availability of a powerful processing
framework is crucial for making approaches
operationally applicable. The Google Earth Engine
(GEE), which allows for the cloud-based processing
of petabytes of satellite data, has recently become
known as a tempting high-performance computing
platform. GEE offers robust computational capacity
for processing data at a global scale and even
enables the development and training of well-known
machine learning algorithms (Salinero-Delgado et
al., 2022)

This paper aims to analyze temporal variations
of NDVI time series from available cloud free
Sentinel-2 optical data, Multi-temporal C-band VH
and VV polarized Sentinel-1 SAR data of corn,
spring oats, oats, winter wheat, sugar beet, soy,
spring barley, corn, safflower, winter barley, and
the correlation of their trend behavior. The ability
of these data to distinguish between the crops was
investigated.

To monitor the phenology of agricultural crops,
LLP “Kazakh Research Institute of Agriculture and
Plant growing” was chosen as the object of study
(Figure 1). The Institute is located 22 km west of
Almaty and 4 km east of Kaskelen.

The territory of the institute is located on the
foothill plain of the Zailiysky Alatau, within 700-
800 m above sea level, and represents the watershed
of the Aksai and Kaskelen rivers. From north to
south, it is crossed by the Kazachka River with
steep steep banks, with a narrow floodplain (50-100
m), often swampy. The depth of groundwater in the
middle part of the territory (along the valleys and
logs) is 5-6 m, and in the hilly-ridged part it is 10-20
m or more (Erlepesov M.N, Tegisov T.A. 1975).

Materials and methods

All the calculation in this study was made ac-
cording Google Earth Engine which represents
magnificent and powerful tool for cloud stored data
calculation of space images.
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Figure 1 — Location of the study region and representation of the crop areas

15

16 wvar 52 = senti2

17 .filterMetadata('CLOUDY PIXEL PERCENTAGE', 'less than', 10)
18 _filterDate('2021-04-81', '2021-89-38')

19 .filterBounds(regions);

20

21

22 ~ function maskS2clouds(image) {

23 var ga = image.select('QAGE");

24

2L var cloudBitMask = 1 << 108;

26 var cirrusBitMask = 1 << 11;

27

28 var mask = ga.bitwiseAnd(cloudBitMask).eq(@)

29 .and(qga.bitwiseAnd{cirrusBitMask).eq(@));

39

31 return image.updateMask({mask).divide(10060)

32 .select("B.*").copyProperties(image, ["system:time start"]);
33 1

34

35~ var addNDVT = function(image) {
36 wvar ndvi = image.addBands(image.normalizedDifference(['B8', 'B4']).rename( 'NDVI'));

i 37 return image.addBands(ndvi)
38 1
39
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Figure 2 — The code for analysis Sentinel 2 data
In this study Sentinel 2 and Sentinel 1 space Samples Selection and Set
images were used. Calculation of NDVI and VV/ Initially, the shapefiles of the study area were
VH backscattering coefficient values were made  created in ArcGIS from the map of crop types 2021
with the code. See figure 2 and figure 3. conducted by LLP “Kazakh Research Institute of
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Agriculture and Plant growing” with the WGS 84
UTM 43N zone projection system and imported into
the Google Earth Engine code editor.

Table 1 — Area of study regions

Type of crop The study area (sqm)
corn 65314.16
oats 17567.43
Winter wheat 746078.42
Winter barley 28992.38
safflower 20695.03
Sugar beet 43946.25
soy 575686
spring oats 170888.66
spring barley 319976.71

The main sample types are winter barley,
safflower, corn, spring barley, soy, sugar beet,
winter wheat, oats, and spring oats. The area of each
study region is represented in Table 3.

Sentinel 2 data preprocessing

The Sentinel 2 data were filtered by choosing
images with clouds less than 10% from April to

September 2021. The clouds were masked with
maskS2clouds function. The shapefiles were
merged into one variable, called “region” and then
the boundaries were buffered (-10m) to take more
precise areas of the crops. Then the Sentinel 2 data
were filtered by choosing images with clouds less
than 10% from April to September 2021. The clouds
were masked with maskS2clouds function. See
Table 1.

Vegetation index calculation (NDVI)

Spectral vegetation index NDVI (Rouse, J.W
et al., 1974) was calculated in GEE with function
addNDVI (See Table 2) using the surface reflectance
values of the crops.This indice was formulated by
using the following equation:

NDVI =rNIR —rRed
rNIR + rRed

where rRed, rNIR are the surface reflectance values
of Band 4 (red, 0.64-0.67 pum), Band 5 (near-
infrared, 0.85-0.88 um) in the Sentinel-2 images.

Sentinel 1 data preprocessing

The Sentinel 1 data were filtered by choosing
images from April to September 2021.

The preprocessing of VV/VH backscattering
analysis data were made according the code in GEE
(See Figure 3).

4
5  var regionsl = corn.merge(oats).merge(soy).merge(spring_barley)
6 .merge(spring_oats).merge(sugar_beet).merge(winter_wheat)
7 .merge(safflower) . .merge(winter_barley);
8
i 9 wvar regions = regionsl.map(addbuffer)
18
i 11 Map.centerObject(regions)

[
(¥

Map.addLayer(regions, {}, 'regions')

i 15 51 = S1.filterDate('2021-94-01', '2021-09-30')

17 /f Filter the Sentinel-1 collection by metadata properties.

18 wvar vvVhIw = S1

19 // Filter to get images with VWV and VH dual polarization.

20 _.filter(ee.Filter.listContains('transmitterReceiverPolarisation’, 'WV')})
21 _filter(ee.Filter.listContains( transmitterReceiverPolarisation’, 'VH'))
22 /f Filter to get images collected in interferometric wide swath mode.

23 .filter(ee.Filter.eq('instrumentMade', "IW'));

25 // Separate ascending and descending orbit images into distinct collections.

26 wvar Slasc = wwWhIw.filter(

27 ee.Filter.eq( ' orbitProperties_pass', 'ASCENDING'));
28 3
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Figure 3 — The code for analysis Sentinel 1 data
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Results and discussion

In this section, the results of the study are re-
ported. The preliminary results obtained from Sen-
tinel-1 and Sentinel-2 have been presented as well
as the spatial distribution of the study areas (Section
3.1, Section 3.2) in the Karasai region from April
to September 2021. Temporal profiles of crops are
also presented in these sections as a scatter plot is

shown. The graphs were obtained in Excel as a re-
sult of exporting values in CSV format from Google
Earth Engine.

NDVI temporal analysis of crops

The NDVI value for major crops area —
corn, oats, soy, spring barley, spring oats, sugar
beet, winter wheat, safflower, and winter bar-
ley — between April and September 2021 was
mapped in Figure 2 and Figure 3.
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Figure 4 — Spatial distribution of NDVI values in the study region from April to July

For visual interpretation, the NDVI values are
divided into four classes. The difference between
dark and light green in each image indicates the veg-
etation stage.

It is obvious that NDVI varies throughout the
growth cycle by viewing the images through their
acquisition dates.

Through the visual interpretation, it is evident that
the greenest values (>0,6) belong to oats (June), corn
and soy (from July to September). For most of the
crops from April to the beginning of May, the NDVI
values are slightly green <0,2 which indicates the
earlier stages of growth period while from June start
decreasing which indicates the decline in vegetation.
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The spectral plot for studying major crops is
shown in Figure 6. In the plot, the germination is
marked by the beginning of the rising spectral profile.
From Figure 4, it is evident that the germination
time for most of the crops is late April (Apr 30).
The maximum biomass period according to the plot
and Table 2 occurs approximately in June for spring
barley(0,446), safflower(0,333), winter wheat(0,351),

winter barley(0,421), oats(0,699), late July for sugar
beet (0,548), during July for corn(0,665) and late
August for soy (0,883). Leaf senescence is evident
in late August for soy and corn, mid-September for
sugar beet, and July for oats, spring oats, spring
barley, winter barley, winter wheat, and safflower.
These differentiating spectral characteristics were
taken advantage of by distinguishing various crops.

Table 2 — Mean NDVI values of the crops grown in the Karasai district

date corn oats soy 15)1;21125 s;());i:;g sugar beet :vvilrlletzz' safflower :)V;:::;
Apr 30 0,169 0,165 0,146 0,154 0,194 0,135 0,223 0,152 0,167
May 5 0,217 0,243 0,19 0,22 0,263 0,212 0,262 0,211 0,239
Jun 24 0,431 0,699 0,345 0,446 0,524 0,504 0,351 0,333 0,421
Jul 24 0,665 0,319 0,827 0,281 0,251 0,548 0,198 0,207 0,183
Jul 29 0,656 0,285 0,802 0,232 0,141 0,477 0,18 0,169 0,167
Aug 18 0,648 0,151 0,883 0,235 0,147 0,514 0,154 0,143 0,176
Aug 23 0,642 0,154 0,881 0,237 0,147 0,479 0,15 0,128 0,182
Sep 7 0,461 0,177 0,615 0,207 0,145 0,472 0,134 0,143 0,11
Sep 17 0,382 0,183 0,448 0,189 0,132 0,443 0,134 0,145 0,107
Sep 27 0,213 0,164 0,21 0,151 0,121 0,318 0,122 0,13 0,111

Therefore, in the early stages of growth, healthy
vegetation had a limited growth rate that was related
to the NDVI since the photosynthetic process
was constrained by many variables, including
temperature and chlorophyll concentration. Then,
because of the appropriate temperatures, rising
chlorophyll content, and other factors, the growth
rate rose. Due to a lack of nitrogen, a lack of water,
a change in temperature, etc., the development rate
slowed down in the later stages (Lambers et al.,
2008).

Spatial distribution and the temporal variations
of the backscattering intensity of crops

The sensitivity of C-band Sentinel-1 SAR
to crop phenological stages in our test site was
demonstrated by visual interpretation of multi-

temporal images of VH and VV backscattering
power (see Figure 7 and Figure 8). The difference
between the dark gray and the white in each
image indicates the VH backscattering intensity
and the contrast between dark blue and light blue
is shown by the values of VV backscattering
intensity.

The backscattering intensity values of crops
as the NDVI values trend varies throughout the
growth cycle. According to the maps and the charts
it is obvious that in the period of the growth cycle,
the higher values belong to soy and corn. And the
lower values for both backscattering values for most
of the crops are observed in April, between August
and September, and in June for VV backscattering
intensity.

79



Monitoring of crop growth parameters using temporal sar and optical remote sensing data in the Karasai district, Almaty region

April May June
76°41'E 76°42°E 76°41E 76%42E 76°41E 76%42'E
Legend
43°15N 43°15N
<=5
C5-n
43°14N 43°14N
-1
W -17--13
[ k]
43°14N 43°14N
1 - Spring oats
2 - Oats
3 - Winter
wheat
July August 4 - Sugar beet
5 - Soy
6 - Spring
barley
43°15'N “FF;“‘.‘ 43°15'N 7-Com
633 8 - Safflower
. Pt 9 - Winter
‘-f 3 barley
N 3 M el
T W
. % ‘
T l
43°14N i — 43°14N
4116%‘“’,%'31 i
) ‘2.'37 |
1
76°41'E  76°RE 76°41E  76°42'E 76°41E  76°42'E
0 1 2km

Figure 7 — Monthly interval spatial distribution of the VH backscattering coefficient values
in the study region using Sentinel-1 images from April to September
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Figure 8 — Monthly interval spatial distribution of the VV backscattering coefficient values
in the study region using Sentinel-1 images from April to September

If to look at the chart (Figure 9), it is evident that
the remarkable increase of backscattering intensity
of VH is observed in late May reaching a high stage
on 21 May with the corresponding values (as shown
in Table 3) of -18,85,-16,53,-18,97,-17,194,-16,82,
-18,798, -17,246,-17,632,-17,661 dB for corn, oats,
soy, spring barley, spring oats, sugar beet, winter
wheat, safflower, winter barley respectively. This
change implies the period of the beginning of full
biomass period (21 May). In the period of higher
biomass values for most of the crops according to

Figure 7 and Table 2, it is observed that relatively
higher values are obtained on 26 June with the values
of -18,27 dB for corn, -18,8 dB for oats, -20,24 dB
for soy, -20,078 dB for spring barley,-19,383 dB for
spring oats,-18,116 dB for sugar beet, -20,268 dB
for winter wheat, -19,517 dB for safflower. Through
the period between July and August, most cereals
have lower marks, while soy and corn experienced
higher values compared with the other crops, with
soy having the highest value of -14,389 dB on 20
July.
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Figure 9 — The backscatter values (dB) of crops on multi-temporal Sentinel-1 images in VH polarization

Similar to the VH backscattering coefficient  -11,404 dB for spring oats, -9,729 dB for sugar beet,
(Figure 10), the VV backscattering coefficient -9,652 dB for winter wheat, -9,323 dB for safflower,
values also significantly increase at the beginning  -10,246 dB for winter barley on 21 May. Same as
of the chart reaching the highest values (as shown  in Figure 7 from June to September it is observed
in Table 4) of -8,581 dB for corn, -10,93 dB for  that VV exhibited lower values, while corn and soy
oats, -7,467 dB for soy, -9,457 dB for spring barley,  obtained higher values compared to other crops.
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Figure 10 — The backscatter values (dB) of crops on multi-temporal Sentinel-1 images in VV polarization
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The
valuable

radar backscattering
information about

intensity gives
the shapes and
properties of the crops. SAR sensors are sensitive

to significant crop structural elements like height,
shape, leaves, and stems in crop fields (Soria-Ruiz
et al., 2007).

Table 3 — Backscatter intensity values of temporal VH band for the crops in the Karasai district region from April to September 2021

Date corn oats soy :)I::lzi s[:);i:;g sugar beet Vvt]ilrltz: safflower :)V;:lt:;
Apr 3 -21,146 -20,266 -21,811 -21,513 -20,997 -21,544 -21,904 -22,222 -21,776
Apr 15 -23.919 -24,406 -24,28 -22.911 -24,447 -24,321 -23,551 -24,979 -24,452
Apr 27 -23.91 -25,02 -24,44 -23,967 -24,503 -24,964 -22,527 -24,546 -23,45
May 9 -22,98 -20,67 -24,4 -21,73 -21,098 -24,074 -20,802 -24,703 -22,663
May 21 -18,85 -16,53 -18,97 -17,194 -16,82 -18,798 -17,246 -17,632 -17,661
Jun 2 -21,29 -21,68 -21,55 -20,914 -21,533 -21,389 -20,499 -20,02 -21,255
Jun 14 -19,56 -20,29 -20,55 -21,087 -22,055 -20,809 -20,486 -19,437 -21,159
Jun 26 -18,27 -18,8 -20,24 -20,078 -19,383 -18,116 -20,268 -19,517 -20,139
Jul 8 -18,01 -20,65 -17,12 -21,128 -22,176 -19,394 -22,003 -20,078 -21,769
Jul 20 -17,79 21,5 -14,39 -22,196 -21,999 -19,829 -22,354 -21,84 -22,07
Aug 1 -17,33 -23,25 -16,31 -22,426 -24,26 -19,809 -23,238 -22,597 -23,249
Aug 13 -18,35 -23,45 -15,64 -22,255 -23,805 -20,9 -23,615 -24,088 -22,061
Aug 25 -17,94 -23,15 -16,18 -22,042 -23,567 -20,881 -22,567 -24,056 -21,943
Sep 6 -18,34 -24,01 -16,21 -21,601 -20,678 -19,87 -20,692 -25,016 -20,465
Sep 18 -19,95 -23,14 -16,25 -20,782 -19,368 -20,453 -20,273 -22,255 -19,711
Sep 30 -19,13 -24,36 -22,42 -20,948 -19,347 -20,341 -20,755 -19,985 -20,293

In the figures the backscattering values at the
beginning of the growing stage present relatively
similar values and regarding the mid-stage of the
growth period crops have significant differences

in backscatter values due to variations in the
physical characteristics of the crops and the SAR’s
sensitivity to the geometrical features of the

patterns.

Table 4 — Backscatter intensity values of temporal VV band for the crops in the Karasai district region from April to September 2021

Date corn oats soy ;2?125 S[());i:;g sugar beet vv‘;illll;:: safflower :)V::;:;
Apr3 -11,126 -10,689 -10,532 -10,576 -10,001 -11,013 -11,275 -11,396 -11,144
Apr 15 -14,013 -14,246 -12,265 -12,121 -11,535 -13,443 -12,848 -13,923 -14,451
Apr 27 -13,23 -14,99 -13,42 -13,216 -13,662 -13,626 -12,267 -14,355 -13,323
May 9 -12,22 -13,84 -12,24 -12,117 -12,273 -13,029 -11,806 -12,402 -13,137
May 21 -8,581 -10,93 -7,467 -9,457 -11,404 -9,729 -9,652 -9,323 -10,246
Jun 2 -11,99 -15,7 -11,95 -14,062 -15,745 -15,015 -13,555 -11,851 -14,891
Jun 14 -10,95 -15,06 -12,47 -14,208 -15,32 -14,96 -13,553 -10,776 -15,003
Jun 26 -9,245 -13,35 -11,73 -12,233 -13,409 -12,708 -12,846 -10,657 -13,957
Jul 8 -10,4 -13,68 -8,668 -12,548 -14,007 -12,173 -12,852 -11,316 -14,729
Jul 20 -10 -13,21 -8,261 -12,397 -13,418 -11,523 -12,229 -12,47 -14,006
Aug 1 -9,792 -13,47 -9,005 -13,039 -14,07 -11,719 -13,204 -12,746 -14,349
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Table continuation

Date corn oats soy :)I::lléff SI:);itl;g sugar beet vvvvil:l::: safflower :)V:;lt:;
Aug 13 -10,27 -13,93 -8,194 -12,967 -14,253 -11,799 -13,546 -13,423 -13,955
Aug 25 -10,02 -13,73 -8,505 -12,927 -14,317 -11,435 -13,286 -14,131 -14,991

Sep 6 -11,12 -14,83 -9,486 -12,516 -11,485 -11,022 -11,139 -14,418 -10,389
Sep 18 -12,24 -14,37 -10,98 -11,625 -10,637 -11,669 -11,088 -11,001 -10,429
Sep 30 -10,43 -15,1 -13,12 -11,582 -10,4 -11,988 -10,912 -10,202 -10,37

The results also indicate that there is an  soy and corn showed higher NDVI values during the

association between Sentinel-1 SAR backscatter
values and plant variables during the different
phenological stages.

Conclusion

According to the results of the study of satellite
images, the period of higher biomass values for most
crops was observed around in June and NDVI values
ranged from 0,3 to 0,7. Leaf senescence is evident
in late August in soy and corn, mid-September in
sugar beet, and July in oats, spring oats, spring
barley, winter barley, winter wheat, and safflower.
Also, it is observed that among all of the crops oats,

growth stages. The trend charts of backscattering
values are quite correlated with the NDVI values
trend. However, the maximum values for most of
the crops are observed in the period of the beginning
of full biomass and range between -6 and -12 dB
in VV and -20 and -15 dB in VH. Thus, this study
has found that NDVI with backscatter values of
VV/VH can be considered one of the effective tools
for distinguishing and analyzing the phenological
changes of different types of crops. The reviewed
method may be helpful for agriculture managemen
t and monitoring of crop identification and cropland
mapping, crop growth stages, crop damage/health
monitoring, precision agriculture, etc.
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MPOBAEMA BOAHbIX OTHOLLIEHUM LEHTPAAbHOA3MATCKHX
CTPAH B TPAHCITPAHUYHOM BACCEMHE PEKU CbIPAAPDS

B cTatbe packpbiTa npo6AemMaTHKa COBMECTHOIO UCMOAb30BaHUS, YIPAaBAEHMs, OXPaHbl BOAHbIX pe-
CYPCOB 1 BOAOAEHMS B TPAHCTPAHUYHbIX peyHbIX GaccerHax. PaccMoTpeHbl MPOTUBOPEUNs LIEHTPAAb-
HOA3MaTCKMX CTPAH B MOAXOAAX K PELLEHUIO BOAHBIX MPOOAEM B 3aBUCUMOCTM OT reorpauueckmux 0co-
GEHHOCTEN MX PACTIOAOXKEHUS U TEONOAMTUYECKOW CUTyaumu B pervoHe. Ha npyumepe TpaHcrpaHmMuHoi
pekn Cbipaapbsi NPOBEAEH aHAAM3 MOANUCAHHBIX MeXNPaBUTEAbCTBEHHbIX COrAalleHuin U MexaHM3ma
BOAOAEAEHMS, aHAAU3 BbINOAHEHUSI MEXXTOCY AAPCTBEHHbIX 0693aTEALCTB M0 BOAOAEAEHUIO.

[NokasaHo, uTo 3a nepmoA ¢ 1992 no 2019 rr. dpakTnyecknin NpUTOK Ha TeppuTopuio KasaxcraHa
no p. Cbipaapbs Bceraa GbiA Bbllle YCTAHOBAEHHOMO AUMMTA B FTOAOBOM OTHOLLEHMM, OAHAKO B Bere-
TAUMOHHBIN NMEPUOA, KOTAQ BOAA HEOOXOAMMA AASI OPOLUEHUSI CEALCKOXO3SMCTBEHHbIX KYAbTYD, AOAS
NpUTOKa BOAbI COCTaBASIAQ AMLLb TPETb FOAOBOrO 06beMa, YTO He COOTBETCTBYET KPUTEPUIO Cripa-
BEAAMBOIO BOAOAEAeHUs. [1oaaya BOAbI MO MEXKIOCYAAPCTBEHHbIM KaHaAaM 3a TOT Xe neproa, Obiaa
CTabUABHO HUXKE COrAACOBAHHOIO AUMMTA, T.€. NMOAOXKEHUS BOAOAEAEHUS He cobAoAatoTcs. [pu aToM
MOCTYNaloLLMA CTOK MMEET BbICOKYIO CTENEHb MMHEPAAM3aUMM, T.K. B CPEAHEM TEYEHMM, Ha TEPPUTO-
pumn Y3bekucraHa, B pycao pekun Cbipaapbs cbpacbiBaioTcst 60AbLLIME 06bEeMbI KOAAEKTOPHO-APEHAX-
HbIX BOA.

AaHbl HEKOTOpPblE PEKOMEHAALMU MO PelleHuio NPOOAEM BOAHO-IHEPreTUUeCcKoro KOMIMAEKCa,
CAOXXMBLUMXCS B PETMOHE.

KatoueBblie cAoBa: AehLMT BOAbI, TPAHCTPAHUYHBINA HacceiH, BOAHbIE OTHOLLEHUS, BOAOAEAEHNE,
LleHTpaAbHast A3us, peka Cbipaapbs.

S.K. Alimkulov, A.A. Tursunova, M.R. Zhienbayev,
A.R.Zagidullina”, A.A. Saparova
Institute of Geography and water security, Kazakhstan, Almaty
*e-mail: zagidullina_a_88@mail.ru
Water-related problems of Central Asian countries
in the transboundary basin of the Syrdarya river

The article deals with the problems of sharing water, water resources management, protection of
water resources in transboundary river basins. Discussed are the contradictions of the Central Asian
countries in their approaches to solving water problems, depending on the geographical features of their
location and the geopolitical situation in the region. On the example of the transboundary river Syrdarya,
an analysis of the signed intergovernmental agreements and the mechanism of water allocation, an
analysis of the fulfillment of interstate obligations on water allocation was carried out.

It is shown that for the period from 1992 to 2019 the actual inflow into the territory of Kazakhstan
along the Syrdarya river has always been above the established limit in annual terms, however, during
the growing season, when water is needed for irrigation of crops, the share of water inflow was only
a third of the annual volume, which does not meet the criterion of fair water allocation. Water supply
through interstate canal over the same period was consistently below the agreed limit, i.e. water distribu-
tion provisions are not respected. At the same time, the incoming runoff has a high degree of mineraliza-
tion, because in the middle reaches, on the territory of Uzbekistan, large volumes of collector-drainage
waters are discharged into the channel of the Syrdarya River.

Some recommendations are given for solving the problems of the water and energy complex that
have developed in the region.

Key words: water deficit, transboundary basin, water relations, water allocation, Central Asia,
Syrdarya river.
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TpaHcekapaabik, CbipAapusi ©3eHi aAaObIHAAFbI
OprTanbik, A31si eAAepiHiH, Cy KaTbIHACTapbl MACeAecCi

Makaraaa TpaHCLIeKapaAbik, ©3€H aAanTapbliHAA Cy pecypcTapbiH GipAecin nanaasany, 6ackapy,
Kopray >keHe 06Ay MmaceAaeAepi aubirasbl. OpTaAblk, A3MsS EAAEPIHIH Cy MCEeAeAepiH Liely
TOCIAAEPIHAETT KANLbIAbIKTApbl OAAPAbIH, OPHAAACYbIHbIH TreorpadusAblK, epeklleAiKTepiHEe >KoHe
anMakTarbl reocascu xaraaitFa 6anAaHbICTbl KapacTbipbiAAbl. TpaHcuekapaablk, CbipAapust ©3€eHiHiH
MbICaAbIHAQ KOA KOWMbIAFaH YKiMeTapaAblK, KEAICIMAEPTe >KaHe cy 6OAY MexaHu3MiHe, cy 6eAy 6oibIHLLA
MemaeKkeTapablK, MIHAETTEMEAEPAIH, OPbIHAQAYbIHA TAAAQY XKYPTi3iAAlLL

1992 xbinpaH 2019 xkbiara aeniHri kezeHae Coipaapus 63eHi 6orbiHIa KasakcTaH ayMarblHa HAK Thl
aFblHAbI >KbIA CalblH OEATIAEHTEH AMMMUTTEH >KOFapbl OOAFaHbl KOPCETIATEH, anaiAa BereTaumsAbIK,
Ke3eHAE ayblA LAPyaLlbIAbIFbl AAKbIAAAPbIH Cyapy YLLiH Cy KaXKeT 60AFaH Ke3Ae KEAETIH aFblHAbI YAECI
KbIAABIK, KOAEMHIH YLITeH Bip GOAIriH FaHa KypaAbl, BYA 8AIA Cy 6OAY KpUTEPUIIHE COMKEC KEAMENMAI.
CoA Ke3eHAE MEMAEKETaPaAbIK, KaHAAAAP apKbIAbl CY 6epy KeAICIATEH AUMUTTEH TYPaKTbl TOMEH GOAADI,
aFHU Cy OOAY >KaFAaiibl CakTaAMaAbl. ByAa peTTe, e3eHHiH opTa aFbiCcbiHAd, ©36ekcTaH ayMarbiHAQ
CblpAapus ©3€eHiHIH apHacblHA KOAAEKTOPAbIK-K8PI3AIK CyAapAbIH YAKEH KOAEMI TaCTaAaTbIHAbIKTaH

KEeAETiH aFbIHAbIHbIH MMHEPAAAAHY AEHreli >KoFapbl 6OAbIN TabbiAaAbl.
OHipAE KaAbINTACKaH Cy-3HEPreTUKAAbIK, KELEH MBCEAEAEPIH Lielly OoMbiHIA Kenbip yCbiHbICTap

6epinai.

TyiiH ce3aep: Cy TanliblAbIFbl, TPAHCLIEKAPaAAbIK aAar, Cy KaTblHacTapbl, cy 6eAicy, OpTaAbik,

A3ng, Colppaapus ©3eHi.

BBenenue

Ha ceronnamnuii 1eHp 4e€I0BEYECTBO HAPATY
C HAyYHO-TEXHUYECKHUM MPOrpPeccoM, POCTOM MH-
pPOBOM SKOHOMHUKH W YBEJIIMYEHUEM YHCIECHHOCTH
HacelleHUs] MMeeT II00ambHbIe MPOOIEMbI HCTO-
IIEHWS U 3arpsI3HEHUs IPUPOIHBIX PECYPCOB, Cpe-
TN KOTOPBIX 0COOYI0 00ECITOKOCHHOCTh BBI3BIBACT
nedunutT npecHoil Boasl. OH CBSI3aH HE TOJIBKO €
JIOKQJILHOM HEXBAaTKOW MUTHEBOM BOILI U HEIO-
CTYIHOCTBIO €€ I CAaHUTAPHO-TUTMEHMYECKUX
1eJeil B OTJAENbHBIX PernoHax M CTpaHax, HO U CO
BC€ BO3pPACTAIOIMM CIIPOCOM Ha BOJY NpHU IPoO-
M3BOJICTBE IPOJIOBOJILCTBEHHBIX M HEMPOJIOBOJIb-
CTBEHHBIX TOBApOB, HCIOJIB30BAHUU B IMPOMBIIII-
JIEHHOCTH, B CEITbCKOM XO3SHCTBE, MPH BHIPAOOTKE
3JEKTPOIHEPTUN.

ITo Mepe yBenmueHus cripoca Ha BOAy 000CTpsi-
€TCsl KOHKYPEHIMSI 332 HEe MEXTy OCHOBHBIMH BO-
norotpedurensimu. Koukypennus nmeer Hanbosee
JIecTaOMIM3UPYIOLIME TOCJIEACTBUSl B TpaHCIpa-
HUYHBIX PEUYHBIX OacceifHaX, MepeceKaronnX Mex-
rocyJapcTBeHHbIE TpaHulbl. B Takux OacceliHax
3¢ (GEKTUBHOE HCIOIB30BaHHE BOJIHBIX PECYpPCOB,
3a/la4a U3HA4aJIbHO DKOHOMMYECKAs M DKOJIOrHYe-
CKasi, IPUOOPENIO CTpaTerHuecKoe 3HAYCHUE ISt
oOecrieyeHns] HALMOHAIBHOW OE30MacHOCTH KaX-
JIOW M3 COCEJICTBYIOIIUX CTpaH. B cuiy reorpadu-
YECKHX 0COOEHHOCTEH (PacnooKeHnue TepPUTOPHH

CTpaHbl B 30HE (JOPMUPOBAHMS PEUHOTO CTOKA) PAI
roCy/IapCcTB UMEET BO3MOKHOCTh OTPaHUYNBATH J10-
CTYH cOCeleH K TpaHCTpaHWYHBIM BOAHBIM pecyp-
caM WJIM HCIIOJIb30BaTh TaKyl BO3MOXKHOCTb Kak
pBlYar MoJUTUYECKOro AasieHus. Boanslid ¢axrop
CTaJl HETIOCPEACTBEHHO BIIMATH HA PACCTAHOBKY CHII
U XapakTep MEKIOCYAapCTBEHHBIX OTHOLICHHH,
MOJTyYMJIa PACIpPOCTPaHEHUE THAPO-TETEMOHUS —
MIPEBOCXOJICTBO OJIHOTO TOCYAapCTBA HAA APYTHMHU
M0 TPUYMHE KOHTPOJSI HaJ BOJHBIMH pecypcaMu
(Chellaney, 2013: 18-24; Zeitoun and Allan, 2008:
3-12; Giordano and Wolf, 2003: 164; Jluxauena,
2015: 63-77).

B XX Beke He(Th Ha3bIBaIM YEPHBIM 30JI0TOM,
B XXI cromerun BOAy Ha3bIBAOT TOJIYOBIM 30JI0-
TOM — HCTOYHHKOM OOraTcTBa, BIACTH M BMECTE C
TeM NMPUYNHON BOWH. bopr0a 3a mpecHyto Boy cTa-
HOBHUTCSI TIPUYMHON OTKPBITBIX KOH(IUKTOB H BO-
OpY’KEHHBIX CTOJIKHOBEHUI. Camasi U3BECTHAsI «BO-
JTHAas» BOMHA — apabo-u3pamiibeKasi: Ha MPOTKEHUH
46 net (1948-1994 rr.) 3a ycTaHOBJIEHHEM KOHTPO-
751 HaJ UCTOKaMu pexu Mopaan Goposmch cTpaHbl
bmmxxnero Boctoka. M3BecTHBI Tak:ke BOCHHBIC
KOH(IUKTBI BOKpYT p. Huin B Adpuke, p. MekoHr
B lOro-BocTounoit Asum, pp. Uun, I'anr n bpaxma-
nytpa B FOxHol Asuwm, p. Jla-Ilnara B JlaTuaCckon
Awmepuke u ap. (Kouerkos, 2011: 38-40; Jluxayena,
2015: 105-150; Pricoexos, 2009: 22-29, 31-43, 129-
133; Jlanwnos-Jlanunesn, 2009: 53-55; Ilpo6me-
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MHI..., 2011: 35-36; Gleick, 1993: 85-89; Espindola
and Ribeiro, 2020: 334-348).

Bmecre ¢ Tem ucropus MoOKa3bIBae€T, 4TO BO
MHOTHX CHUTYaIUsX HEOOXOAWMOCTH JETUTHCS BO-
JIOW HE TOJBKO HE CTAHOBUTCS MPUYMHON OTKPBITO-
r'0 KOH(DJINKTA, HO ¥ CTUMYJIPYET COTPYIHUIECTBO.
[lonoXHUTENBHBIM MPUMEPOM CIIY’)KUT PeiHcKkas
Komuccus, xyna Bxonar Huaepnanasl, benbrus,
I'epmanus, @panuna u llBeiinapus. ITum eBpo-
MEHCKUM CTpaHaM YJaJIOCh OMPEAETUTHh MOPSIOK
BOJIOJICJICHUSI U JJOOMTHCS BOCCTAHOBJICHHUS Kade-
cTBa BoAbI B peke Peiin. Marepecen ompit CIIA u
Kananpl, 3axnrounBmmx J[oroBop o morpaHn4HbIX
Boxax B 1909 r., KOTOpBII yCHenHO AEHCTBYET MO
cerogusamiHuil 1eHb (Peicoexos, 2009: 75-81, 100-
118; Muluye, 2021: 110-112).

K coxanenuro, T0roBOpeHHOCTH O COBMECTHOM
YIpaBIeHUH W/WIN BOAOACIECHIH TPAHCTPAHMYHBIX
BOJHBIX PECYPCOB OTCYTCTBYIOT B JIBYX TpPETBUX
TpaHCTpaHUYHBIX OacceiiHax mupa. [Ipobrema obe-
crieyeHrs: 0€30MacHOCTH B 3THX peruoHax Tpedyer
CEPHE3HOTO K ce0OC OTHOIICHUS.

Ilocmanosexka npobdnemvi. B psne ciydaes
KOHKYPEHITUS 32 BOJY SIBISIETCS JIUIIH CJIEJICTBH-

€M HEeIMpaBUJIbHOW MOJUTHKH yNPaBICHUS BOJIHBI-
MU pecypcamu. Takas cuTyarusi xapakTepHa s
ctpan Lentpansaoit (Cpenneit) Asum, rae pexu
Awmynapus n Celpiapusi SBISIOTCS TJIABHBIMH HC-
TOYHMKAMHU IpPEecHOW BoAbl. B ycioBusax kpaiine
HEpPaBHOMEPHOTO BHYTPHUT'OJIOBOTO U TEPPUTOPH-
aJBHOTO paclpeesieHns] BOJHBIX PECYPCOB B ATUX
OacceifHax CyIIecTByeT MPOTHBOpedHe TpeOoBa-
HUI COCEJICTBYIOLINX CTpaH K peXUMY peK: CTpa-
HBI, pacroyioxeHHbie B BepxoBbe (KvIpreizcran n
TamKUKUCTaH), Pa3BUBAIOT THIPOIHEPIETHKY U
3aMHTEPECOBAHBI B OCYIIECTBICHUU COpOCa BOJBI
13 BOJOXPAaHWJIMIL B MOBBIIICHHBIX OOBbeMax s
BBIPA0OTKH DIIEKTPOIHEPTHU B XOJOIHBIA TEPH-
0/l TOJa, TOrJa Kak CTpaHbl, PACIOJIOKEHHBIE B
cpenHeM W HIDKHeM TedeHwsx (Y36ekuncraH, Typ-
kMeHucTaH, KazaxcraH), 3auHTepecoBaHbl B Up-
pUTAIIIOHHOM peXuMe padoThl BOJOXPAHMIINIIL
JUISL YAOBJIETBOPEHHS MOTPEOHOCTEH CEIbCKOXO-
3STICTBEHHBIX KYJIbTYp B BETETAllMOHHBIA TEPHOJ
roja.

PaccmoTpum mompoOHee BOJHBIC OTHOIICHHI
LEHTPAIbHOA3UaTCKUX CTpaH Ha NpUMEpPE TpaHC-
rpaHnIHOTO Oaccelina pexu Ceipaapusi.

; B
Aenstiop ane®
“mopy | nPvP

APABERE :

MOPF_

Apa, :
(Morg

YCAOBHBIE OBO3HAMEHUSE:

s | OCYAAPCTBCHHBIC IPAHNLILE

————— [Ipannna sogoc6opa pexn Criprapus
~N_~ Pexn

' O3epa H BOIOXPAHIITHILA

Pucynoxk 1 — Cxema pacrnonokenust 6acceitna p. Celprapust
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Oovekm uccnedosanun. Pexa Celpgapus —
OolHa M3 Benuualmumx pek lleHTpaneHoil A3mnu,
oOpasyercs npu ciausnun Hapeina u Kapagapuu n
HECeT CBOM BOJIBI C BOCTOKA Ha 3aman nmo Pepran-
CKOIl MEXTOpHOH OJMHE, MPH BBIXOJE U3 HEe Mo-
BOpaYMBAET HA CEBEpPO-3amaj, TAe TEeYeT MOCPean
I'onognoit Crenu, mexny neckamu KbuI3bUIKYM U
Kapakym k TypaHCKOH HU3MEHHOCTHM W BIAJIAET
B Manoe Apanbsckoe Mope. nuna Celpgapuu co-
craBisieT 2212 xm, oT uctoko Haperaa — 3019 xu.
[Tnomans BomocOopHOTO OacceifHa OICHUBAETCS B
462 teic. kM? (Pecypebl, 1969: 26; IMansros, 1959:
23-30; Hocraii u ap., 2012: 16-17). BepxoBbs p.
Coipnapus (6acceitasl pexk Hapsin 1 Kapamapus),
rae (GopMHUpyeTCcsi OCHOBHOW CTOK, PAacHOJI0KEHBI
TJIaBHBIM 00pa3zom Ha TeppuTopun KeIprbi3cTana;
®epranckyro noauHy aenar Keipreiscran, Tamxu-
KHcTaH 1 Y30ekncran; cpennee teuenue (I"omoanas
CTeb) 3aHMMaeT 4YacTh BIAJCHUN Y30ekucTaHa,
Kazaxcrana n Ta/pKukncTana; B HKHEM TEUCHHUU
p. CeIpiapus MOJHOCTBIO MPOTEKAET MO TEPPHUTO-
pun Kazaxcrana (pucyHoxk 1).

MaTepua.m)l U METOJAbI UCCJICAOBAHUSA

IIpoBeieH  KOHTEHT-aHAINW3  OMyOJIMKOBAaH-
HBIX Pa0OT M3BECTHBIX BOJHUKOB M MOJHMTOJIOTOB,
CIEIMATU3NPYIONINXCS Ha BOAHBIX MpobiemMax
LEHTPAIbHOA3UaTCKOTO  PErHOHa, PAacCMOTPEHBI
MeXIpaBUTEeNbCTBEHHBIE COoTriameHus Mo UCTIOb-
30BAaHUIO BOJHBIX PECYPCOB TPAHCTPAHUYHOW PEKH
Coipmapus  (Cormamenne, 1992; Cornamenue,
1993; Hykycckas neknapanus, 1995; Cornamenue,
1998; Cornamenue, 2005). Mcnonb3oBansl HHPOP-
MAalMOHHO-aHAUTHYECKUE MaTepHalibl O(QHUIHATb-
HOro caiita www.cawater-info.net, sBJISIOIIErOCS
IlopTasiom 3HaHMI 0 BOAHBIX pecypcax U dKOJIOTHU
HenTpasibHOM A3nMM MEXIyHapOJHOM KOOpJIMHA-
IIMOHHOM Bontox03siicTBeHHON kKomuccun (MKBK),
CxemMBbl KOMIUIEKCHOTO HWCTIOJIB30BAHHUS M OXPaHBI
BOJIHBIX pecypcoB Oacceitna p. CeIprapuu ¢ mpuTo-
kamu (CKHMOBP) (Cxema, 2008a; Cxema, 20080).
Jlng aHanmm3a BBINTOJIHEHUS MEXTOCYJIapCTBEHHBIX
0053aTeIBCTB M0 TapaHTHPOBAHHOMY MPHUTOKY P.
Celpmapus Ha rpanuny PecrnyOmmkn Kaszaxcran
OBUTH TTPOU3BENCHBI THAPOIIOTHIECKIE PACUETHI Ha
OCHOBE JIaHHBIX O (PAKTHYECKUX CpPEIHEMECSUHBIX
M CPETHETOIOBBIX pacxoaax Bozsl 1Mo p. Ceipaapus
B CTBOpE BbINIE ycThs p. Kenec, a Takke Mo Mex-
rocyIapcTBeHHBIM KaHanmaM JlocThIK, 3ax, XaHbIM,
bonemomy KenecckoMy maructpanbHOMY KaHAy
(BKMK) n npyrum kanaizam bo3cyckoro Tpakra 3a
nepuoa ¢ 1992 no 2019 rr.

Pe3yabTathl u 00cy:KI€eHUE

HcTopust BOAHBIX OTHOIIEHHWH PETHOHA — 3TO
MIpekIe BCEro WCTOpHs uppuranuu. PaciBer uH-
TEHCHUBHOI'O OCBOEHHS BOJHBIX PECYPCOB U Pa3BH-
THS OPOIICHHUS B OaccelfHe MPUXOIUTCS Ha MEPHOJ
Cogerckoii Biactu B LlenTpansHolt A3um. B 3T0
BpeMs TIPOM3ONLIN KpPYyIMHOMAacImTabHble H3MeHe-
HUSl B BOJHOM XO3HCTBE OacceiiHa, B TOM YHCIIE
CTPOHUTENBCTBO S5-TH KPYMHBIX BOJOXPAHWIHIL C
I'SC: Tokrorynsckoro Ha p. Hapein (Keipreiscran),
Anmmxkanckoro Ha p. Kapamapus (Y30ekucran),
Kaiipakkymckoro Ha p. Ceipmapus (Tamxuxu-
ctan), YapBakckoro Ha p. Unpumk (Y30exucran) u
Hlapaapunckoro Ha p. Ceipaapus (Kasaxcran). B
pe3ynbTaTe CTOK TJIAaBHOW pEKH OKaszajcs 3apery-
JTUPOBaHHBIM Ha 93 %, T. €. IpH COTJIACOBAaHHOM pe-
JKUMe padOoThI KacKaJa BOJAOXpaHWINI B Oacceiine
p- Ceipnapus He JODKEH ObLT OBITh AS(PUIIUT BOIBI
JlaXKe B KpailHe 3aCyIUIMBBIC TOJIbI.

Pacnipenenenue n HCmonb30BaHUE BOJHBIX pe-
CYpCOB MEXIy TOTJa €IIe COIO3HBIMHU pecIryOiu-
KaM{ I[IEHTPAIM30BAaHHO ONpenesiock MuHH-
crepctBoM BomHoro xo3siictBa CCCP, mcxonms u3
€/IMHOTO IIJTaHa PAa3BUTHUSI PETHOHAIBHON SKOHOMU-
KH " CelbcKoro xo3siicTBa. CocTaBnsinch CXeMBbl
KOMIIJICKCHOTO HCIIOJIb30BaHUSI U OXPaHbl BOJHBIX
pecypcoB (CKMOBP), roe yka3pIBaluCh IOIH pe-
CIyOJIUK 0 KaXKJOMY BOJIOXO3IHCTBEHHOMY y4acT-
Ky p. Coipnapus. llpu 3ToM mpuopuTeT OT/IaBaICA
HppUTalliU, TPEXe BCEro, OpOIIaeMOMY 3eMIe-
nenmwio B Kazaxcrane m Y30ekucrane, KOTOphIe, B
CBOIO OYEpPE/b, OCYIIECTBIIAIN MOCTaBKY TOIUIMB-
HO-PHEPTeTHYECKUX pecypcoB (yIirs, Ta3a, Ma3yTa u
np.) B Keipreicran u TajpkukucTad Uit BRIpaOOT-
KU HE0OX0IUMOTO 00bheMa AIeKTpodHepruu B TOL]
(ITpobnemsit..., 2011: 62-65; Xunbos, 2016: 294;
Mycaranuesa u ap., 2023: 191-192).

Takum oOpa3om kackan Hapeia-CeipmrapunH-
CKHX BOAOXPaHWINI paboTal B €TUHOM HpPHUTaIH-
OHHOM PEXHME, HAKaIUINBas BOJY B 3UMHHIA IEPUO]T
1 OTIyCKas €€ B JIeTHEe BpeMs JUIA TTOJIMBA CEITbCKO-
XO3AHCTBEHHBIX KynbTyp. [Ipn sTOM morpebHOCTH
B BOJIE MPUPOJHBIX KOMIUIEKCOB MUTHOPHUPOBAJIHCH,
YTO B KOHEYHOM CUETe MPUBEIO K HEOE3bI3BECTHON
Apanbckoit katactpode.

Curyanus usmenunace ¢ pacnagom CCCP. Kak
BBIpakaeTcs W3BECTHBINA TosuToor JXKuisios C. C.
(Kunbuos, 2015: 93; XKunsuos, 2016: 289), pac-
rajach TaK Ha3bIBaeMas CHCTEMa «OOIIEero KoTiay.
HoBrle He3aBUCHMBIE PECITyOJTMKH YCTPEMUITHCH HC-
TOJTh30BaTh BOJHBIC pecypchl OacceitHa p. Cripma-
pust B COOCTBEHHBIX MHTEpEcax, BOBHUK KOH(IHUKT
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BEPXHHUX W HIKHUX Bojonorpeduresnei: Keiproiz-
cTad W TaJKUKUCTaH, HE WMes CBOWX TOIUINBHO-
CBIPBEBBIX PECYpPCOB, PEUIMJIN PAa3BUBATh T'MIPOd-
HEpreTHKy W TepeBenr paboTy BOAOXPAaHWIUI Ha
CBOEH TEPPUTOPHH, MTPEXkKAE BCErO TOKTOIYIbCKOTO
(KeIpreizcran), Ha SHEPrEeTHUYECKUH PEKUM C II0-
BBIIIEHHBIMI pacxXo/laMu B XOJIOJHOE BpeMs roja,
ToTna Kak Y30ekucTtan u KaszaxcraH, pacmooKeH-
HBIE HIJKE 110 TEYEHUIO PEKHU, UCIOIB3YIOT BOAY JUIS
OpOIIIAEMOT0 3eMIIEIENNS M UM HEOOXOTUMBI TIOBbI-
LIEHHBIE PACXO/bI B TEIUIBIA BEr€TAllMOHHBIN MepH-
on roma. Cormacao (PaxmaroB m Xacanos, 2023:
201), monycku u3 TokTorymbckoro Baxp. mo 1991
T. B CpeIHEM 3UMOi cocTaBisun 3,53 kM®, JeToM —
7,93 km®, moce 1992 1. COOTBETCTBYONINE 3HAYE-
HUS COCTABISIOT 7,59 1 5,73 kM. MexoTpaciieBsie
KOH(JIUKTBI IIEPEPOCIIN B MEKTOCYIaPCTBECHHBIE.

B nensax pemieHust CnopHBIX BOIPOCOB COBMECT-
HOTO HCIIOJIb30BaHUS BOJHBIX PECYPCOB TpaHC-
rpanugHoil p. CeIpAapusi MPOBOAMIICS PsIT BCTPEH
MEX/ly YNOJIHOMOYEHHBIMH JINIAMH HE3aBUCHMBIX
roCyapcTB, TA€ OBIUIM TOCTUTHYTHI CIIEAYIOIIHE
Cormamenus (Kunpos, 2016: 290-291; bekuuss u
np.; Keammmos; Toney6aesa, 2012: 31-32):

— MexnpaButenscTBeHHOe CorallieHne Mexk-
ny Pecrybnukoit Kazaxcran, Keipreisckoir Pecrry-
omuxoli, PecriyOnmkoit Y3bekuctan, PecryOnmkoit
Tamxukuctan n Typkmenucranom «O cOTpyIHH-
4yecTBe B c(hepe COBMECTHOIO YNPABICHUS UCIOIb-
30BaHMEM M OXPAHOU BOJHBIX PECYPCOB MEXKIOCY-
JapCTBEHHBIX HCTOYHHUKOBY OT 18 ¢eBpans 1992 r.
(mogmmcano B . Anmartsl, PK) (Cornamenue, 1992).
CTOpOHBI JTOrOBOPWINCE COXPAaHUTHh MPHUHATHIN B
COBETCKOE BpeMs IMOPSIOK BOAOICIICHUS MEX/Ty pe-
cnyonmukamu. B pamkax storo Cornamenusi oopa-
30BaHa MeXrocyIapcTBeHHAs KOOPIMHAIMOHHAS
BojoxossiictBenHas komuccusi (MKBK) — opran
[ITH TIPABUTEIBCTB, TOBEPUBIINX MUHUCTEPCTBAM
(I'ockomuTteTam, [lenapTrameHTam) BOJHOTO XO35H-
CTBa HETIOCPECTBEHHbIE (DYHKIINH TI0 yIIPaBICHUIO
1 pa3BUTHUIO BOAHBIX PECYPCOB, MO MOJAEPKAHUIO
YCTOHYHUBOCTH MPUPOAHBIX U THAPOIKOTOTHUECKUX
MIPOLIECCOB HA TPAHCTPAaHUYHBIX BOJAX;

— Cornamrenue ot 26 mapra 1993 r. (moanmcano
B T. Ke3butopna, PK) 06 oOpazoBannu MexayHapo-
Horo ®onna cracernst Apara (M®CA) — mexTyHa-
pPOIHOM OpraHu3aIiy, CONCHCTBYIONIEH peanu3auu
MIPOEKTOB IO BOJHBIM, SKOJOTHYECKHUM U COITHAITh-
HO-?KOHOMUYECKUM HalpaBJIeHHUAM 30HbI APanbCKo-
ro mops u [Ipuapanss (Cornamenwue, 1993);

— «Hyxkycckas neknmapanust rocynapcts Llen-
TpaJIbHOM A3MM M MEXIyHapOAHBIX OpraHu3alui
o mpodiieMe YCTOWYMBOrO pa3BUTHs Oacceiina
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Apanbckoro mMopsi» ot 20 centsiops 1995 r. (r. Hy-
Kyc, Y30ekucran) (Hykycckas nexmaparus, 1995);

— Cornamenue mexny llpaBurensctBamu Pe-
cnyommkm Kazaxcran, Keipreisckoit PecmyOmmkoit
n PecnyOmmku Y30ekucran «O0 MCHONB30BaHHH
BOJIHO-3HEpreTHuecknx pecypco Hapw-Chipaa-
PBHHCKOTO KacKaJa BOJOXpaHWIUID oT 17 mapra
1998 r. (Cornamenue, 1998). Peciybmmka Tamxu-
KHCTaH NMpHCOoeIuHMIach K JanHHoMYy COrameHuio
B 1999 rony;

— ¢ 1999 mo 2003 roanl eXerogHo IIOAIHUCHI-
Bamnch MexmnpaBureiabcTBeHHbIe (CorameHus,
Brocienctsun  [Iporokon «OO6 ucCHONb30BaHUN
BOJIHO-3HEpreTHuecknx pecypcoB Hapwu-Chipia-
PBHHCKOT'O KacKaia BOJOXPAHHIIHIL B 3aBUCIMOCTH
OT BOAHOCTH TOJIaY.

C 2004 rona PecrryOnmka Y30ekucraH oTkasa-
JIach TIOANHCHIBATH €KETOIHBIN MPOTOKOJI, TPEATIO-
YyHuTas JIByXCTOPOHHUE MPOTOKOJIA MEXKIY rocynap-
cTBaMH OacceifHa ApanbCKOTO MOpsS, B TOM YHCIIE
o Gacceiiny p. Cripaapusi.

W3 Bcex Bhime mepeuncieHHbx CormameHui
(akTHUECKOE COTPYJHMYECTBO MEXIY CTpaHaMu
LenTpanpHOit A3UM B TpaHCTPaHUYHOM OacceifHe
peku Celpaapus ocyuiecTsiseTcs B pamkax Corna-
mennsa «O corpyanndectse...» 1992 roma u Co-
rinamenns «O0 ucnonb3oBanuu...» 1998 roma. Oc-
HOBHBIM MexaHM3MoM 3Tux CorjameHunil sBisercs
OapTep MeXIy CTpaHaMHU PETMOHA: IOTIOJIHUTEIBHO
BbIpaboTanHas kackagoM HapeH-CheipaapuuHCKUX
I'SC »snextposneprust nepepaercs B PecryOnukun
Kazaxcran n Y30ekucTaH, KOTOpbIE MMOCTABIISIOT B
9KBUBAJICHTHOM O00BEME YIroJjb, ra3, TONOYHBIH Ma-
3yT ¥ 3JICKTPOIHEPTHIO KaK KOMITEHCAITHIO 332 HAKO-
TUICEHUE BOJBI B BOAOXPAHWIMIIE B 3MMHEE BpeMs U
nepeaady 3eKTposHeprun oopaTHO B Keiprescran
(OKumerios, 2015: 92).

OmHako MaHHBIA MEXaHW3M OOJbINE HE yCTpa-
uBaeT cTpaHbl perroHa. CTpaHbl BEpXOBbS IPH-
JIEP>KUBAIOTCS TIO3UIIMH, YTO TOJIITUCAHHbBIE COTJIa-
LIEHUS] TI0 TPaHCTPaHUYHBIM BOIHBIM pecypcam
ymemisitoT ux uaTepecsl. B 2011 1. Keipreizcran
MPHUHAT 3aKOH «O MEXrocyJapCTBEHHOM HCIONb-
30BaHUM BOJHBIX OOBEKTOB, BOJHBIX PECYPCOB H
BOJIOXO34HCTBEHHBIX coopykeHHi». B Keipreizcra-
He TIpe/IyIaraoT MepecMOTPETh MEXaHN3MBI B3aNMO-
pacyeToB € COCEHUMHU CTpPaHAMHU 3a HCIOJIb30Ba-
HHUE CBOWX THAPOY3JIOB B UPPUTAIIMOHHOM PEKUME.
B 5THX 1ensx BBLABUTAIOTCS MPEAJIOKEHHUS 1O BBE-
JICHUIO TITAaThI 32 BOJY Kak 3a OTAEIBHBIN pecypc C
H9KOHOMHUYECKUM 3HAYEHUEM WJIM BBIIJIAT KOMIICH-
camii 3a cojepXaHWe BOIAHOH HH(PPACTPYKTYPHI
(Ayenbaes, 2009: 13-18).
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Cxoskue B3MIAbl OTCTaMBaeT TalKUKUCTaH,
KOTOpPBI HACTOWYMBO MNPOABUIAECT HJICK CTPOU-
TENbCTBA HOBBIX KPYIHBIX THUAPOIHEPreTHUECKUX
00BEKTOB Ha TPaHCTPaHWYHBIX pekax. Ha ero tep-
puTOpUH HAET cTpouTenbeTBO Porynekoit I'DOC Ha
p. Baxm (mpaBast cocraBmsromas AMyaapuu), B
2018-2019 rr. yke ObLIM 3amylICHBI MEPBBIC /1Ba
rujgpoarperara. OKOJIOTHYECKHE W TEXHOTCHHBIC
pHCKH (PacIojOKEHUE B 30HE BBICOKOW ceHCMMY-
HOCTH, OTIOJI3HEBBIX M CEJIEBBIX MPOIIECCOB, a TAKKE
HaJIM4Ms TI0J] OCHOBaHHMEM IJIOTHHBI MoHaxmIcKoro
TEKTOHMYECKOTO pa3jioMa, 3arOJHEHHOTO KaMeH-
HOH COJIBbI0) HE YMEHBIIAIOT PEIIUMMOCTH TalKuKH-
CTaHa JOCTPOUTH JaHHBIA 00beKT (JKumbios, 2015:
97; Janusz-Pawletta and Gubaidullina, 2015: 198,
200). DnexTposHepruio, BbIpaboTaHHyl Poryn-
ckoil ['DC, mnanupyercsa nocraBiiats B Ilakucran
B pamkax mpoekra CASA-1000. Dto xpymHei#-
i sHepretTrudeckuil mpoekT Central Asia — South
Asia (entpambras Asus — FOxHass A3us), KOTO-
pBI TIpeanoyaraeT CTPOUTENBCTBO TpaHCTpaHWY-
HOM BBICOKOBOJIbTHOW JIMHUU BJIEKTpOIepeaayn
(JIDII), xoTopast CBSHKET SHEPreTHUECKUE CHCTEMBI
Keipreizcrana n Tamknknucrana ¢ AdraanctaHoM
u Ilakuctanom. J[aHHBIN MPOEKT pean3yercsi ¢
2012 roma W HA4YaJ0 KOMMeEPUYeECKOil JIKCIIya-
Tanuu 3aminanupoBano Ha 2024 rox (Llens mpo-
€KTa...), YTO, HECOMHEHHO, BBI3BIBACT OINACEHUS Y
V306ekucrana u Kazaxcrana BBHIY BIIOJHE OXHAA-
€MOT0 KECTKOTo Je(uinTa U Tak HeJOCTATOYHOTO
B HIDKHEM TEUEHUH KOJMYECTBA BOJHBIX PECYPCOB
p. Ceipmapus.

C HenaBHEro BpEeMEHM B IPOLECC pacmpese-
JICHWsI TPAHCTPAHWYHBIX BOJHBIX pecypcoB B LleH-
TpaJbHOM A3HMM MOJKIIOUMICS AQraHucrad, paHee
HE YJaCTBOBABIHUI B BojomencHun. B 2022 r., ge-
pe3 rox mocie Npuxona K BiacTH TanuOoB, Adra-
HUCTaH Ha CBOEH TePPUTOPHUH HadaJ CTPOUTH KPYTI-
HBIH 0TBOJHOM KaHan Komrena n3 pexku Amynapus
(Adranucran...; C xakumu...; B LlentpanpHoii...),
KOTOPBII HANPSAMYIO YCYTYOHUT CUTYALHIO C IOCTYTI-
HOCTBIO BOJIBI B Y30ekucTane u TypKMEeHUCTaHe, U
KocBeHHO B KazaxcraHe, T.K. C yMEHBIIEHHUEM BO-
THOCTH AMyZapuu yBelawuuTcsl Harpy3ka Ha CeIp-
JTapHIo.

Kpowme Toro, cymiecTByeT npobiemMa, cBsi3aHHAS
C M3HOILIEHHOCTBIO MPPUTALIMOHHON CETH U Jerpa-
naryei (3acoJICHUeM ) TTOYB.

CrTpaHbl HI)KHErO TEUEHHUS BBIHYXKJEHBI pea-
TUPOBaTh Ha TOJUTHKY CBOMX cocefeil, KOHTpO-
JUPYIOMIUX CTOK TPAHCTPAHUYHBIX PEK U CTPOMUTH
JIOTIOJTHUTENbHBIE €MKOCTH JJISl yJep>KaHUs 3UM-
HETo TOBBIIIEHHOr0 CTOKa. PecmybOnuka Y30eku-

CTaH MOCTPOWJIa BOJOXpPAaHWIHIIE B ApHacaiickoM
MTOHIKEHUH, KOTOPOE HCKIIOYMIO BO3MOXKHOCTD
karactpopuueckux coOpoco u3 lllapnapunckoro
BOJOXPAHWIINIIA B aBAPUUHBIX CIydasX U B JKC-
TpPEMaJIbHO MHOTOBOJHBIE Tofibl. IIpn 3TOM MOBBI-
[IEHHbIE 3UMHHE PACXO/Ibl, COpachIBaeMbIe BEPXHU-
mu ['DC, conocTaBUMBI ¢ BECEHHUMH NTaBOJIKaMU B
MHOTOBOJTHBIE TOJIBI, TOTJIAa KaK 3UMHSIS €CTECTBEH-
Hasl IPOIYCKHasi COcOOHOCTh pycina p. Creiprapus
B HIDKHEM TeueHWH He mpesbiraet 350 m*/c. Kak
ormeuaercs B (Paxmaros u ap.: 2023, 209), sTo npu-
BEJIO K MTaBOJIKaM 3MMOM, a JIETOM K NCKYCCTBEHHO-
My MajnoBofpto. Beneactsue atoro ¢ 1992 r. exe-
TOJIHO B 3UMHMI NTEPUO]I BO3HUKAJIU YpPE3BbIYAHbIC
CUTYyalllH 3aTOIUICHHUS MTPUOPEKHBIX TEPPUTOPUN U
HaceleHHbIX MyHKTOB B FOxHOM Kazaxcrane (Typ-
kecranckas U Ke3putopanuckas obnactu) (Llyme-
nMHa), 0co0eHHo cokHbIM Bbiancs 2008 (13 ToI-
cAY...).

B HoBBIX ycnoBusix KazaxcraH BBIHYXJIEHHO
noctpoun B 2008-2011 rr. mpoTHBONAaBOKOBBIN
Koxkcapaiickuii konTpperymstop (ke [llapgapun-
ckoro BomoxpaHwiuia). OCHOBHOW ero 3ajgavei
SBIISIETCS] HAKOTUIEHNE M30BITOYHBIX 3UMHUX PacXo-
JIOB BOJIbI B TeueHUE 3-4 MecAleB ¢ NOociaeayomen
rogadeit ee st Hy k11 KbI3pU1op IMHCKOM 001aCTH U
B BOJIHBIE DKOCUCTEMBI HU30BUH PEKH.

Takum 00pa3oMm, HECMOTpS Ha HAIW4YHE JCH-
CTBYIOIIMX MEXIPaBUTEIbCTBEHHBIX CoriameHuii,
CTOPOHBI HE HWCIOJHSIOT BO3JIOKEHHBIE Ha cels
00s3aTeNbCTBa MO0 OOECHEUCHHI0 COBMECTHOTO
yTpaBJIeHHUS BOJIHBIMU PECypcamMy TPaHCTPAaHUIHOM
pexu Ceipnapud. Bogoaenenue no cytu ocyrect-
BIISIETCSI COTJIACHO COBETCKOM CxemMe KOMILIEKCHOTO
HCTIONB30BaHMs M OXpaHbl BOJHBIX PECypcoB Oac-
ceitna p. Celpmapus, pazpadbotannoii B 1979 romy.

[IpoBenem aHaiM3 BBINOJIHEHUS TapaHTHPO-
BaHHOTO TPHUTOKa Bonbl 1o p. Celpmapust Ha Tpa-
nuny PecnyOnmkm Kaszaxcran. B coorBercTBUM €
JIOKYMEHTOM «YTOYHEHHE CXEMBI KOMILIEKCHOTO
HCTIONB30BaHMs M OXpaHbl BOJHBIX PECypcoB Oac-
ceitna p. Celpmapeu, Koppektupyromas 3ammickay,
yTBepxkaeHHbIM [IpoTokonoM 3acenanust Haydno-
Texauueckoro cosera Munsoaxoza CCCP Ne 413
ot 29 deppansi1984 r., B orHomenun Kazaxckoi
CCP Obu1 yCTaHOBJIEH TapaHTUPOBAHHBIA JIMMHT
cpeaHeMHorosnerHero nputoka k Hlapnapunckomy
BOJIOXpaHUIHIIY B pa3mepe 12 km* B o (13 HOpma-
THBHOTO TIOBEPXHOCTHOTO cToKa 37,88 km?), ¢ mo-
ITyCKaeMbIM CHIDKEHHEM B MaJIOBOJIHBIC TOJBI MPH
rapaHTupoBaHHoOi obecnieyennoctd 90 % — no 10
kM (Oe3 yudera BO3BpaTHBIX BOj). Tarke ormpee-
JIEH JJUMHUT CTOKA 0 MEXTOCYyAapCTBEHHBIM KaHa-
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nam (BKMK, XanpiM, 3ax, AuuHay U Ap. KaHAJIbI
boscyckoro Tpakra) u3z p. Unpuuk B obweme 1,25
KM>/TOJT ¥ TI0O MarkucTpaabHOMYy KaHaiy J[oCcThIk U3
ctBopa dapxanckoro ruapoysna Ha p. Ceipaapust B
ooneme 1,38 xm’/rox.

3a coBpemenHbIl iepuoa ¢ 1992 mo 2019 rr.
CPEeIHEMHOTOJIETHEE 3HaUCHHE (PaKTUIECKOTO MPH-
ToKa Bojwl 1o p. Ceipmapus Ha Teppuropuio Ka-
3axcTaHa cocTaBwio 17,7 kKM®, muHaMuKa TPUTOKA
10 TojaMm TIpuWBeaeHa Ha pucyHke 2. KpacHbpiMu
JUHUSIMU BBIJCIICHBI 3HAUCHUS YCTAHOBICHHBIX JIU-
MHTOB MIPUTOKA: CIUIOIIHON IITPUXOBKON — JTUMHUT
12 xM® ans cpennux mo BogHocTH jeT (50 %-Hoi
o0ecrnieueHHOCTH) ¥ MaloBOAHBIX JeT (75 %-Hou
00€CTIeYeHHOCTH ), TYHKTHPHOH IITPUXOBKOH — JIK-
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MuT 10 kM 171 0deHb MatoBOIHBIX JIEeT (90 %-Hoii
obecneuennoctn). Kak Bumnm, 3a mepuon 1992-
2019 rr. cpenHerogoBoi (pakTUYECKUH MPUTOK HE
OTTyCKaJICsl HWKE KPacHBIX JIMHUH, T.€. BCETr/ia ObLI
BBIIIC YCTAHOBJICHHOTO JIUMHUTA, OJHAKO BO BHY-
TPUTOJIOBOM paspe3e (BETreTaliOHHBIA U MEeXBe-
TeTallMOHHBIM TIEPUOJIbI) HMMEETCS 3HAYUTEIHHOE
YMEHBIIIEHHE CTOKa B BEreTallMOHHBIN Tepuoj. 3a
HCKIIFOUCHUEM OTHAEIBHBIX JIET, JOJIsl IPUTOKA Bere-
TalMOHHOTO Tieproaa coctasisieT ot 10 mo 39 % ot
TOJIOBOTO, TOrJa Kak 110 1992 r. 3TOT nmoka3aTeib Ba-
prupoBaics B npeaenax 48 %, T.e. MOJIOBMHA ycTa-
HOBJICHHOTO JTUMHTA TOCTYyTajla B BEreTAIMOHHBIH
MIEPHUO/I, UTO SBIIICTCS OTHUM U3 BOXKHBIX KPUTCPHU-
€B B 00ECIIEYCHNH CIIPABEITUBOIO BOJOACICHUSI.
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TIpHTOK B MEXBEreTALHOHHBIH NEPHO
TIpHTOK B BET€TALHOHHEIH [TEPHOT
e CPEHETO/I0BOH IPHTOK 10 p. ChIpAapHA

JIMMHT npHTOKA IpH 50 H 75 % 00ecreyeHHOCTH

== e= JIHMHT OPHTOKA IPH 90 % 00eCMeUeHHOCTH

Pucynok 2 — Jlunamuxa nputoka Bogsl 1o p. Celprapus Ha Teppuropuro Kazaxcrana

[Homumo mputoka o p. Ceipmapust 11t 9KOHO-
MUK 1 Hacenenusa FOxxnoro Kazaxcrana Gombinoe
3Ha4YeHNE UMEET 10jjaua BOJIbI 10 MarucTpaIbHOMY
kaHany [locteik u3 p. Ceipaapus co crBopa dapxan-
CKOI'0 THJIpOy3Jia Ha MOJIsl OpoleHus: MakTaapaiib-
CKOTO paiioHa 1 M0 MEKIOCy/JapCTBEHHBIM KaHaJIaM
BKMK (bonsmroit Kenecckuii MarucTpaibHbIi Ka-
Haut), XaHbM, 3ax u3 p. Yupuuk B Capplaraiickuii
u Kenecckuii paiioHbl, e Boja MOMUMO OPOIICHUS
WCIIONIB3yeTCs Ui MUThEBBIX HykA. Ha pucynke 3
n300pakeHa TUHAMHKA TI0JJa9X BOZBI IO MEKIOCY-
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apCTBEHHBIM KaHaTaM Ha Tepputopuio Kazaxcra-
Ha, TJe HAJISIAHO BUAHO, YTO MO KaHalty JlocThIk
(axkTudeckuii MpUTOK BoAbl 3a 1992-2019 rr. ObLT
BCErJia HIDKE YCTAHOBJICHHOTO JumuTta 1,38 KM,
o kaHamaM BKMK, XaneiM, 3ax, 3a UCKIIFOUCHU-
em aByx Jet (2016 u 2019 rr.), QpakTHUECKUH MTpH-
TOK BOJIBI OBUT HIKE yCTAHOBIIEHHOTO uMHTa 1,25
kM. TakuMm 00pa3oM, 1moj1aua BOIbI Ha TEPPUTOPHIO
Kazaxcrama 1o MeEXToCymapCTBEHHBIM KaHajJaM
OCYILECTBIISICTCS. ¢ HAPYIICHHEM YCTaHOBJICHHBIX
JIUMUTOB.



C.K. Anumkynos u ap.

W, KM3/To7

1,50 +
— e e . E— —— —— — — — —

1,20 +

0,90 +

0,60

0,30

0,00
N'Tr\DOOON#\DOQON#\DOOE
G\O\G\O\OOOOOﬁAﬁAﬁq
(= a R O = N e T — S =T = o e e o = =]
L B R B o B o B o NN o BN o= BN o NN o NENNY o NN o NN o BNt

IIpuTok no kanany JocTeik
e JTAMUT [0 KAHANY JJOCTBIK

W, KM3/Tog
1,50 —+
120 | ——— i — o —— =L
R
0,90 —+
0,60 -+
0,30 —
0,00
Lo B Yo B oo B en SR o B SR = v B e R o B~ (Y o« s S
f = O« o = R R e B R T T e B |
(=) S = = S = S o B = ] o o o o o o o =
—4;—4;—4—1(\11‘\1(’\1(‘\1(‘\!(\11\1(‘\!(\!(\1;‘

IIpuTok o kaHanam nepedpocky H3 Gaccelina p. UHpUHK
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Pucynok 3 — Jlunamuka mogadn BOABI 0 MEKTOCYJaPCTBEHHBIM KaHamaM Ha Tepputopuio Kazaxcrana

AHanu3 BBHITTOJHEHUS MEXIPABUTEHCTBEHHBIX
00513aTeIbCTB M0 COBMECTHOMY HCIIOJIb30BaHUIO
BOJHBIX pecypcoB p. CeIpmapusi MOKa3bIBaeT, YTO
3a coBpeMeHHbIH nepuoa ¢ 1992 no 2019 rr. cpen-
HETOJIOBOW (PaKTHICCKUIl TIPUTOK HA TEPPUTOPHIO
Kazaxcrana mo riiaBHOMY pyciy Bcerjia ObLI-BBIIIIS
YTBEPXKJACHHOTO JUMHUTAa B TOJOBOM OTHOIIEHUH,
OJIHAKO B BEI'CTALIMOHHBIN MEPUOJI, KOTJa BOJa He-
0o0xoaMMa A OPOIICHUST CeTBCKOXO03SHCTBEHHBIX
KyJIbTYp, JOJsSI TMPUTOKA BOJIBI COCTABJISCT JIUIIb
TpeTh To0BOT0 00BeMa. [1o MexkrocynapcTBEHHBIM
kaHainam Jlocteik, BKMK, XaneiMm, 3ax mogaya
BOJIBI OblIa CTAOMIIBHO HIDKE YCTAHOBIIEHHOTO JIH-
MUTa, T.C. MOJIOKEHUSI BOJOJICIICHUSI HE CcOOIoa-
10Tcs. K ToOMy e mocTynaromuii CTOK UMeeT BbICO-
KYIO CTENEHb MUHEpAIM3AIUY, T.K. HEOUHUIIICHHBIC
BO3BpaTHbIE KOJUIEKTOPHO-APEHAKHBIE BOBI cOpa-
CBIBAIOTCS. B PYCII0 OCHOBHOW PEKH, a UX, B CHIIY
oporpaduuecknx ocoOeHHOCTel, B Oacceiine p.
Ceipnapust Ha Tepputopuu Y30ekucrana (Depran-
ckas moyimHa, TamkeHTCKUH o0azuc) HopMHUpyeTCs
o 63 % (Sky6oB u ap., 2011: 46). YkpynHEHHO
OIIEHMBAs JIOJI0 BO3BPATHBIX BOA B pa3zmepe 50 %
OT TOCTYMAOIIEr0 CTOKA, CTAHOBUTCS SICHO, YTO
JUIIb B OTJIENbHBIE TOABI MOCTYIUIEHHE «CBEXKEH
BOJIBI COOTBETCTBYET COTJIACOBAHHOMY JIUMHUTY.

Kazaxcrany He0OX0IMMO HEOTIONKHO TIPEATPH-
HUMAaTh YCWIHS U MEPbI [T 00CCIICUCHUS MPUTOKA
Bo/bI K [llapnaprmHCKOMY BOJOXPAHHIIUIILY B COOT-
BETCTBUM IPUHIUITY CIIPABEIMBOTO BOJOICICHHUS,
a TakXKe T0Jadd BOABI MO MEKIrOCyJapCTBEHHBIM
KaHajJaM COTJIACHO YCTaHOBJICHHOTO JIMUTA. Tak-
K€ HEOOXOIUMO WHHUIIMHPOBATH TEepel Y30EeKCKOi
CTOPOHOM CO3JIJaHME MEKIPABUTEIHCTBEHHON KO-
MUCCHH TI0 OXpaHe OKPY’KaIoIIeH Cpeabl U CTPOTro
KOHTPOJIMPOBATh KAY€CTBO IMOCTYMAIOIIETO CTOKA.

BpiBoabI

BopmoxossiicTBeHHass  MOMUTHKA, TPUAEPKU-
Baemas crpaHamu LleHTpanmbHOI A3WM B TeueHHUH
MOCJICAHUX JIBAJILATH JIET, COCPEOTOYeHa Ha 00e-
CIIEYeHNUH CBOMX HAIIMOHAJILHBIX BOJTHOM M SHEPTeTH-
YecKol 0€30MacCHOCTH M HTHOPHUPYET Hepa3phIBHOCTh
¥ B3aMOCBSI3aHHOCTB YIIPABJICHUS TPAHCTPAaHUYHbI-
MH BOJHBIMU pecypcamu. OOpa3oBaBLIMHCS KITy-
00K MPOTUBOPEUMII IO BOMPOCY COBMECTHOTO HC-
MIOJIb30BAHUST BOAHO-YHEPTETHUYECKOTO IMOTEHIMAIA
TpaHcrpaHudHOro Oacceiina peku Chlpaapusi TpH-
obperaer Bce OoJiee MONUTU3UPOBAHHBIM XapakTep.
BeposiTHee Bcero crpanbl OacceifHa OyayT MpoJoi-
JKaTh OCYIIECTBIISATh KAaITUTAIOEMKHE U 3aBEIOMO He-
BBITOJIHBIE CTPATET U MO CO3aHUIO0 AbTePHATHBHON
HH(PACTPYKTYPbl CaMOOOECIICUECHHS, UCKIIIOYast IPH
3TOM PETHOHAIFHOE COTPYAHUYECTBO. DTO MPUBEIET
CTpaHbl PETHOHA K CLIEHAPHIO «BCEOOILETO IPOUTPHI-
ma» (Marerpuposannoe..., 2008: 73). Tak, nmo nan-
HeiM [TPOOH, cerognsi peruoH exKerogHo TepseT 5
% perunonansHoro BBII (Kupcanos, 2006: 6). Tonb-
KO DHEpreTH4ecKas HHTErpanys U ONTUMHU3aLHNs BO-
JIOXO35IICTBEHHOM CHCTEMBI MOTYT PELIMTH BO3MOX-
HBIE€ KPU3HUCHBIE CUTYallUN B PETHOHE.

OTCyTCTBHE YETKOTO 3aKOHOJATENIbCTBA, PETY-
JUPYIOIIEr0 HCIOJIB30BaHUE THAPOPECYPCOB TPAHC-
TPaHUYHBIX PEK, TaKXkKe 3aTPYAHSAET MMOUCK B3aUMO-
BBITOAHBIX perieHnil. OTAEIbHBIM MyHKTOM CTOUT
BOTIPOC PETYJINPOBAaHUS KauecTBa Bojbl. [leperoso-
pBI CTpaH, pacroJOKEHHBIX B BEPXHEM M HHMKHEM
TEYEHHH, JIOJKHBI BBIXOJUTH 32 PaMKH BEJINYHH
cOpacbiBaeMbIX 00BEMOB BOJBI U MOKa3aTesel BbI-
paboOTKM 3JIeKTpodHEpruu. Peub momKHA WATH O
pa3paboTKe COBMECTHBIX JEWCTBUH W CTpaTeruit
M0 COBMECTHOMY YIIPaBJICHHUIO BOJIHO-IHEpreTHYe-
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CKHX PECYpPCOB PErHOHa, PEIICHUIO SKOJIOTUIECKIX
po0bieM, GopMUPOBAHHIO OOIIIETO PHIHKA DJICKTPO-
SHEPTUM U Y4YeTy NOTpeOHOCTEH CTpaH HUKHETO
TEUYEHUS B BOJIHBIX PECypcax B BEreTallMOHHBIN I1e-
puon. Tonbko B 3TOM citydae ctpansl LleHTpansHOM
A3HH CMOTYT CHATH OCTPBIE IPOTUBOPEUHSI U yCTa-
HOBHTH 100OPOCOCEICKUE OTHOLICHUSI.

IToka CUTyalus HE IMOMCEHACTCA KOPCHHBIM 00-

nognucanus ApyctoponHero Cornamenus ¢ Y30e-
KHCTAaHOM O COBMECTHOM YTIPABJIIEHUH U MUCIIOIB30-
BaHUM TPAHCTPAHUYHBIX BOJHBIX OOBEKTOB C 004-
3aTe’bHBIM BKIIOYeHHEeM B llepedeHh 0OBEKTOB
MEXTOCYAApCTBEHHOTO MOJB30BaHUSI COBMECTHO
¢ kananamu Jlocteik, bonbsmoit Kenecckuii maru-
CTpanbHbIM, 3ax, XaHbBIM M JPYTHX KaHaloB bo3-
CYCKOTO TpaKTa, HAXOJISANIMXCS B KOMMYHAJIHHOW

pasom, Jis Kazaxcrana crour 3amada YCKOPECHHOT'O COOCTBEHHOCTH.
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AIR QUALITY MANAGEMENT
IN THE DEVELOPMENT OF MINING DEPOSITS

The article provides an overview of modern studies on the assessment of the state and management
of the quality of atmospheric air in mining deposits. It is estimated that more than 8,100 ore tailings are
formed worldwide with a discharge volume of 10 billion m3. The Global Assessment of Pb-Zn Mineral
Resources found that the mining and processing of ore in 67 countries, with an average grade of 0.44%
Pb and 1.20% Zn, has given rise to a number of environmental problems, the most acute of which is
related to air pollution. However, a large amount of waste from Pb-Zn mines is disposed without proper
management in tailings, which are potentially dangerous due to exposure to oxidants and weather con-
ditions, such as the eolian effect. Numerous studies unequivocally indicate that pollution of the surface
layer of the atmosphere is the most powerful, constantly acting factor influencing humans, the food chain
and the environment. In industrialized countries, the optimal combination of the amount of atmospheric
pollution and the degree of protection against it is the air quality management system, in accordance
with the principles of Environmental Impact Assessment. The review describes the existing methods and
technologies for managing dust and gas pollution of atmospheric air at mining enterprises. It is shown
that when assessing atmospheric pollution, it is advisable to use, instead of individual meteorological
elements, complex parameters that characterize a specific meteorological situation and conditions.

Key words: air pollution, aerosols, tailings, climatic factors, air quality management.
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Tay-KeH KeH OpbIHAAPbIH Urepy kKesiHae
ayaHbIH, canacbiH 6ackapy

Makarapa Tay-KeH KeH OpblHAAPbIHAAFbI aTMOCKEPaAblK, aya >KarAambiH 6Garasay GomblHLIA
3amaHayu 3epTTeyAepre LWOAY >acaaraH. Pb-Zn kypamabl MuHepaaAbl pecypcTapabl >kahaHAbIK,
Garanay KOpCETKEHAEN, 67 EAAE KY3Ere acblpblAaTbiH KypamMblHAA opTalua Meawepi 0,44% Pb xxeHe
1,20% Zn 6ap KEHAI BHAIPY XX8He KanTa eHAEY 3KOAOTUSAbIK, MBCEAEAEPAI, BCipece aTMOCdepanAbik,
ayaHblH AACTaHyblH TyAblpaAbl. AereHmeH, Pb-Zn keHiluTepi KaAAbIKTapbIHbIH KON MeALLepi TUICTi
OHAEYCIi3 KaAAbIK, KOMMaAapblHAQ OPHAAACTbIPbIAFAHABIKTAH, OAap TOTbIKTbIPFbILLTAPAbIH, 9cepiHe
>K@He aya-paiibl KaraamAapblHA, MblCaAbl 30AAbl 3hdbekTire oTe Ce3iMTaAAbIK TaHbITbIM, YAKEH
Kayin TeHAipeai. ATMOcepaHbIH XXep AeHrenAiK KabaTbiHbIH AaCTaHybl, 3epTTEYAEp KOPCETKEHAEN,
KOpLUaFaH opTara acep eTeTiH eH KywTi (pakTop 60AbIN TabblAaabl. AamblFaH eaaepae Environmen-
tal Impact Assessment KaFmaaTTapbiHa HerisaeAreH atmocdepasblk, aya canacblH 6ackapy >Kymeci
3KOAOTUSABIK, >KOHE SKOHOMMKAABIK, MYAAEAEPAIH akblAFa KOHbIMAbBI YMAECIMAIAITIH KamTamachi3
eTyre MyMKiHAIK Gepeai. LLloayaa Tay-keH 6HAIpy KocinopblHAAPbIHAAFbI aTMOCEpaAbIK, aya
AACTaHyAapblH 6acKapyAblH, >KaAmbl MPUHUMNTEPI MeH MPaKTUKaAbIK, SAICTepi CcumaTTaAfaH.
ATMocCpepa AaCTaHybIH TaAAQy KE3IHAE XKEPriAiKTI MEKEHHIH HaK Tbl METEOPOAOTUSABIK, XaF AaiAapblIH
ecKepy KakeT eKeHAIri KepceTiAreH.

Ty#iH ce3aep: atMocepaHbiH, AACTaHybl, a3PO30AbAAP, KAAABIK, KOMMaAapbl, METEOPOAOTUSAbIK,
hakTopAap, atMoCcepanbIk, aya canacbiH 6ackapy.
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YnpaBAeHue KauecTBOM aTMOCchepHOro Bo3ayxa
npu pa3paboTke ropHOPYAHbIX MECTOPOXAEHMIA

B cratbe npuBeaeH 0630p COBPEMEHHbIX UCCAEAOBAHUI OLEHKM COCTOSIHWMS aTMOCHEPHOro
BO3AyXa FOPHOPYAHbIX MecTopoXkaeHuit. 1o oueHkam, Bo Bcem mupe obpasyercs 6oaee 8100
XBOCTOXPaAHMAMLL PYAHbIX TMPOU3BOACTB C 0Obemom cbHbpoca 10 mapa M. TrobaabHasi oueHka
MUHEpaAbHbIX pecypcoB Pb-Zn, nokasaaa, uto ocyuiectBasiemas B 67 ctpaHax A00biua v nepepaborka
pyAbl Mpu cpeaHem coaepxanun 0,44% Pb un 1,20% Zn, 4To cO3AaET 3KOAOrMUYECKME NPOOAEMbI,
B 0COBEHHOCTH, 3arpsi3HeHne atMocepHOro Bo3ayxa. [pu 3ToM, 60AbLIOE KOAMYECTBO OTXOAOB
Pb-Zn pyaHMKOB pasmelleHo 6e3 HapAexxallero yrpaBAeHMsS Ha XBOCTOXPAHWMAMILAX, KOTOpPbIe
NMOTEHUMAAbHO OMaCHbI M3-3a MOABEPXKEHHOCTU BO3AENCTBUIO OKUCAUTEAEN U MOFOAHBIX YCAOBUHA,
Hanpumep 30A0BOMY 3(pekTy. 3arpssHeHne MNPU3EeMHOro CAOS aTMocdepbl, Kak MoKasblBalOT
UCCAEAOBaHUS, SIBASIETCS HaMbOAEe CUAbHBbIM (PAKTOPOM BO3AEMCTBUS HA OKPY>KAIOLLYIO CPEAY.
B pasBuTbIX CTpaHax cucTema yrnpaBA€HWS KauyeCTBOM aTMOC(EpHOro BO3AyXa, OCHOBaHHas Ha
npuHumnax Environmental Impact Assessment, nossoaser o6ecrneunTb pasyMHOE COYeTaHUeM
3KOAOTMYECKMX M SIKOHOMUYECKMX MHTEPeCcoB. B 0630pe onmcaHbl 06Lme NpUHLMIIbLI U NpakTUYeckme
METOAbI YNPABAEHUS 3arpsi3HEHUSAMM aTMOCEPHOTO BO3AYXa HA TOPHOAOOLIBAIOLMX MPEANPUSTUSX.
[NokasaHo, 4TO NpuW aHaAmM3e 3arpsi3HeHUs aTMocdepbl HEOOXOAUMO YUUTbIBATb KOHKPETHbIE

MeTeopoAornyeckme yCAOBMA MeCTHOCTMU.

KAroueBble cAOBa: 3arpsi3HeHMe aTMOCgepbl, a3p030AKM, XBOCTOXPAHMAMLLA, METEOPOAOTMYEcKUe
(hakTOpbI, ypaBAEHWE KaueCTBOM aTMOC(HEepHOro BO3AYXa.

Introduction

In the modern world, mining is necessary
because it improves the quality of life, however, it
poses a significant danger to the environment. Thus,
lead and zinc are widely used in the construction
and automotive industries of the world. However,
the global assessment of Pb-Zn mineral resources
clearly reflects the environmental challenges facing
the lead-zinc (Pb-Zn) ores mining sector. At least
226.1 million tons Pb and 610.3 million tons Zn
are shown to be present in 851 individual mineral
deposits and waste treatment projects in 67 countries
at an average grade of 0.44% Pb and 1.20% Zn,
(Gavin,2017:1160). Moreover, only China produces
most of the used Pb, Zn in the world. At the same
time, a large amount of waste (tailings) of Pb / Zn
mines is placed in tailings without proper manage-
ment, which poses a significant risk to the local
ecosystem and residents of mining areas around the
world (S.Mohr, 2018:17). Tailings are known to be
potentially hazardous due to exposure to oxidants
and weather conditions. Thus, according to the min-
ing industry operating data, the amount of tailings
generated is estimated at about 0.26-2.5 tons for
each ton of Pb/Zn ore processed. It is estimated that
there are more than 8100 tailings dumps worldwide

with a release volume of 10 billion m* (Tao Chen,
2022: 120328).

The growing negative impact on the environment
has caused environmental problems, one of
which is related to air pollution. Atmospheric air
pollution should be understood as the entry into the
atmospheric air or the formation in it of pollutants
in concentrations exceeding the hygienic and
environmental quality standards of the atmospheric
air established by the state. 4 pollutant is a chemical
substance or a mixture of substances, including
radioactive ones, and microorganisms that enter the
atmospheric air, are contained and (or) are formed
in it in an amount and (or) concentrations exceeding
the established standards, have a negative impact on
environment, life, human health (Morozov A. E.,
2020: 9).

The purpose of the review was to study modern
research on the assessment of the state and quality
management of mining deposits based on an analysis
of the work performed by domestic and foreign
authors in recent decades.

Particular emphasis was placed on the state of
the atmospheric air in polymetallic mines. The ma-
terials were scientific papers published by journals
included in the global citation indices Scopus and
Web of Science.
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Materials and methods

The presented review is based on analysis, theo-
retical generalization, assessment of the significance
of facts, formulation of logical conclusions and prac-
tical recommendations from modern literary sources
on the problem of air pollution. The research meth-
odology was:

-collection and comparison of information from
available and open sources;

- systematization of approaches and methods of
air quality management and forecasting;

--comparative analysis of the formation of tech-
nogenic atmospheric air pollutions in the world Pb-
Zn mines, in order to substantiate the choice of the
most appropriate methods for regulating industrial
emissions and protecting the atmosphere;

-a review of recent research in the field of
assessing the state and management of atmospheric
air quality, the role of climatic factors in assessing the
state of the surface layer of atmospheric air in mining
production, indicating trends in the development of
this knowledge in relation to the climatic conditions
of Kazakhstan. It is important to note that at the
time of writing this review, there were no analyti-
cal studies on the topic under consideration in the
literature. The authors, based on their own expertise
of scientific works of domestic and foreign research-
ers, made conclusions and recommendations based
on existing methods for monitoring and controlling
the air quality of mining deposits.

Results and discussion

Currently, the problem of air pollution is be-
coming relevant both due to natural causes and the
impact of anthropogenic factors associated with
an increase in the concentration of carbon dioxide
and other greenhouse gases (GHGs) in the Earth’s
atmosphere, which affects the environment. The
atmosphere, unlike the geosphere, has a number
of features, in particular, unlimited capacity, high
mobility, variability of its constituent components,
which is associated with the peculiarities of the
physicochemical processes and transformations oc-
curring in it. The features of these transformations
are associated with natural, for example, solar ac-
tivity, geographical location, climate, seasons and
days, and anthropogenic factors (Morozov A. E.,
2020: 4).

As is known, when fossil fuels (coal, oil, gas)
are burned, most of the sulfur they contain turns into
sulfur dioxide. With all types of combustion of vari-
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ous materials in the air, atmospheric nitrogen reacts
with atmospheric oxygen and nitrogen oxides are
formed. These oxides react with atmospheric oxy-
gen and water to form acids (sulphuric and nitric).
Acids, together with rain, can fall to the surface of
the earth, affecting the soil and organisms (Morozov
A. E., 2020: 4). In addition, acid rain can cause acid-
ification of tailings and further activation of various
potentially toxic elements (PTEs) in tailings, and
even lead to acid mine drainage (Tao Chen, 2022,
Haojie Wang, 2022).

The main driver of climate change, according
to experts, is the increase in GHG levels in the at-
mosphere due to human activities. Caused by the
accumulation of GHGs in the atmosphere, ongo-
ing climate change lasts from several decades to
centuries and is the cause of environmental chang-
es around the world. In contrast, the effects of air
pollution occur close to the Earth’s surface within
days to weeks, and their spatial scales vary from lo-
cal to regional. Human activities that release long-
lived GHGs into the atmosphere also increase the
concentrations of short-lived ozone and particulate
matter in the atmosphere. The past eight years are
thought to be the warmest on record, fueled by ever-
increasing concentrations of GHGs and accumu-
lated heat. The average global temperature in 2022
was about 1.15 (1.02-1.27)°C above pre-industrial
(1850-1900) levels. According to all data compiled
by the World Meteorological Organization (WMO),
2022 was the eighth consecutive year (2015-2022)
in which annual global temperatures were at least
1°C above pre-industrial levels'.

Currently, the global environmental policy has
a clear goal to ensure sustainable development,
one of the main goals of which is the conservation,
restoration and efficient use of the natural
environment components (Abakanov E.N., 2021:
11). Finding ways to resolve the above problems
in the framework of achieving carbon neutrality,
obligations in the Paris Climate Agreement is
an urgent task of implementing the sustainable
development goal (SDG13) for each country,
including Kazakhstan (Doctrine of achieving carbon
neutrality of the Republic of Kazakhstan until 2060,
Istomin 1.S., 2019, Kerimray A., 2016).

According to World Bank experts, air pollution
in Kazakhstan is the cause of 10,000 premature
deaths and economic damage of more than $10.5
billion a year. In the ranking of countries to combat
climate change, Kazakhstan in 2022 took the last
place among 64 countries, as the country with the
worst air pollution index (API)2.



S.0. Kozhagulov, V.G. Salnikov

In total, more than 2.5 million tons of waste is
emitted into the air every year. This figure annually
increases by 100 thousand tons on average. By 2030,
the amount of emissions may reach 3.6 million tons
per year (Annual bulletin for monitoring the state
and climate change of Kazakhstan, 2019).

The basis for developing optimal solutions in the
field of environmental protection and evaluating their
effectiveness, as is known, is reliable information
about the state of the environment. Currently, in
many developed countries, the atmospheric air
quality management system, based on the principles
of Environmental Impact Assessment (EIA), allows
for a reasonable combination of environmental
and economic interests. (GAW Report, 207.2017).
Atmospheric air quality is understood as a set of
atmospheric properties that determine the degree
of physical, chemical and biological factors
impact on people, flora and fauna, as well as on
materials, structures and the environment as a whole
(Savitskaya, T. V.2004).

Air quality and climate are interrelated because
the chemicals that affect them are linked, and if
changes occur in one, they inevitably lead to changes
in the other.

The purpose of atmospheric air quality
management is to ensure compliance with the norms
and requirements that limit the harmful effects of
production processes on the environment, ensure the
rational use of natural resources, their restoration
and reproduction (Tsyplakova E.G., 2012).

Air quality management mechanisms may
include:

- development and application of norms and
standards for atmospheric air quality;

- control and regulation of pollutant emissions,
for example, through licensing and permit procedures
for enterprises and industries;

- application of the best available technologies
and production processes;

- promotion of the transition to the use of
alternative energy sources;

- development and implementation of programs
to limit the use of transport based on fossil fuels
(Tsyplakova E.G., 2012).

The globally recognized general principles of the
EIA are as follows: consideration in the relationship
of technical, environmental, social and economic
indicators of the projected economic facility;
proposal of several options for the implementation
of economic activities that ensure the fulfillment of
environmental requirements, taking into account
regional features of the environment state; taking into

account all aspects of the region’s socio-ecological
development. When carrying out EIA, the stages of
mining operations are taken into account:

- primary exploration of deposits of solid
minerals;

- feasibility study of the planned production and
primary environmental assessment of its impact on
the environment;

- direct construction of facilities necessary for
the operation of mining production;

- mine operation;

- closure of production and household facilities
of the mine, restoration of damaged land, if possible,
to its original form (recultivation).

Due to the length of the development cycle of
mining enterprises from exploration to production,
which is about 20 years, in the near future, mining
companies should focus on ensuring the future
development of extractive industries, for which,
first of all, it is necessary to solve the following
main tasks related to the implementation modern
technologies. Namely: ensuring the complexity and
completeness of the development of the subsoil,
which implies the complete elimination of losses
of raw materials and minimization of the amount of
waste by processing them into secondary resources,
as well as the extraction of accompanying valuable
components. This will increase the profitability
of production and attract additional funds for the
organization of environmental protection measures
in order to reduce the impact of anthropogenic
pressure on the environment.

Harmful substances entering the atmosphere
are divided into three groups depending on the type
of sources and the scale of emissions. The first one
should include suspended solid particles (referred to
as aerosols, but more often as dust), sulfur dioxide,
carbon and nitrogen oxides, the latter are formed
during fuel combustion (Fetisova N.A., 2001).
According to (Svinukhov V.G., 1997), 86% of all
emissions are accounted for by these compounds.

Aerosols are small and light particles with a
diameter from thousandths of a micrometer to ten
micrometers, capable of being suspended in the
atmosphere for a long time (from several days to
several years). The greatest amount of aerosols is
contained in the lower layers of the atmosphere
and especially in the air of large industrial centers.
Aerosols are removed from the atmosphere either
as a result of being washed out by precipitation
(up to 80%), or due to gravitational settling on the
underlying surface (up to 20%) (Morozov A.E.,
2020: 5). They play a role in climate change, air
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quality/human health, ozone depletion, and long-
range transport and deposition of toxic substances
and nutrients. Aerosol formation dynamics,
transformation and removal, which determine size
distribution and composition, depend not only on
clear air processes, but also on interactions with
clouds and precipitation. The complexity of aerosol
processes in the environment is so great that it leads
to large uncertainties in quantitative understanding
of their role in many major environmental problems
(GAW Report, 207,WMO,2012).

The second group consists of lead, cadmium
and mercury, which are the most toxic substances
(FetisovaN.A., 2001). Environmental pollution with
the metals listed above is of particular concern and
therefore they are classified by the UN interagency
monitoring group as one of the 16 most dangerous
pollutants (Resolution WHA68.8., 2015).

The third group includes specific harmful
substances and their compounds (benzapyrene,
xylene, ammonia, etc.) contained in emissions from
a limited number of industries.

The range of these compounds is large, but in
each specific case it depends on the structure of the
industrial complex. The degree of air pollution is
assessed by comparing the content of substances
in it with sanitary and hygienic standards. Many
countries have adopted air quality standards (WHO
Regional Office for Europe, 2021). The WHO Global
Air Quality Guidelines provide recommended limit
values for major air pollutants that pose a threat to
public health. These recommendations are of high
methodological quality and are developed through
a transparent and evidence-based decision-making
process®. In accordance with the Environmental
Code, Kazakhstan has developed standards for
maximum permissible and temporarily agreed
emissions for stationary sources (Maximum
Permissible Concentrations of Pollutants in the
Atmospheric Air of Populated Areas, 2015,
Environmental Code of the Republic of Kazakhstan,
2021, On Approval of Requirements for Reporting
Based on the Results of Production environmental
control).

In accordance with Article 182 of the
Environmental Code of the Republic of Kazakhstan
and other regulatory legal and instructive and
methodological documents in force in the country,
operators of I and II categories objects (including
extractive industries) are required to carry out
industrial  environmental control, therefore,
control measurements at the border of the sanitary
protection zone should be produced quarterly
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(Maximum permissible concentrations of pollutants
in the atmospheric air of populated areas, 2015,
Environmental Code of the Republic of Kazakhstan,
2021, On approval of the Requirements for
reporting on the results of industrial environmental
control, 2013, On approval of the List of pollutants,
emissions of which are subject to environmental
regulation, 2021).

As is known, in mining deposits represented by
rocky and semi-rocky rocks, the mining technology
involves the number of processes use (drilling,
blasting, excavation, loading, transportation,
crushing), i.e. is not in-line, and the gap between
technological links, as wus known, generates
additional waste and is accompanied by a negative
impact on the environment (increased dust and gas
emission, seismic impact, pollution of groundwater
by explosion products). The natural environment
is exposed to the most significant technogenic load
in areas of open-pit mining of mineral deposits and
waste storage from the extraction and processing of
raw materials.

The air in open pits is a mixture of atmospheric
air and harmful impurities of man-made or natural
origin. Harmful impurities of technogenic origin
include carbon and nitrogen oxides, hydrogen
sulfide, sulfur dioxide, aldehydes, radon, suspended
solid particles (often referred to as dust), soot,
fumes and other substances resulting from the
implementation of technological processes, the
operation of machines and mechanisms or caused
by human intervention in the natural environment.
The main sources of dust generation are, as a rule,
objects of the cyclic-flow technology of waste rock
transportation and tailings. In addition, 10 (PM, )
and 2.5 (PM, ;) micron dust, respectively, can be
produced by combustion products. Even with
well-organized dust suppression in underground
mining (dust content in the mine atmosphere
does not exceed 1 mg / m?®), during reloading,
transportation and crushing of ores, as well as
when storing off-balance ores, waste rocks and
tailings, only one mine enters the air basin average
productivity, together with a hydrometallurgical
plant, tens of tons of dust per year. As a result,
in the areas where mining enterprises are located,
and especially in the areas where man-made
massifs (dumps) are located, due to massive dust
emissions into the environment, an unfavorable
environmental situation develops, which tends to
further deteriorate due to the increase in production
capacities (Filonov A.V., 2016, Nasolovets, N. B.,
2009).
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Pollution of the atmosphere surface layer, as
shown by numerous studies, is a permanent factor
influencing the environment (Pushilina Yu.N. 2011,
Gorlov V.D., 1990, Sarah Hayes M, 2010, Karpov
V. S., 2012, Tao Chen, 2022 ). The results of such
scientific works are used in the organization of
work to control air pollution, in the implementation
of industrial and urban planning activities, which
further contributes to the development of measures
for the protection of atmospheric air. (Fetisova
N.A., 2001). Fundamental provisions on the main
methods and technologies for managing dust and gas
pollution of atmospheric air at mining enterprises
are set out in the fundamental studies of Melnikov
N.V., Rzhevsky V.V., Trubetskoy K.N., Arsentiev
AL, Krasnyansky G.Ya., Khronin V.V., Ochirova
B.C. and others (Nasolovets, 2009, Rogalev V.A.,
1997, Filonov A.V., 2016).

Currently, in many developed countries of the
world, meteorological forecasts of atmospheric
pollution are provided. Back in 1970, WMO
established a network of stations (more than 110)
to monitor background atmospheric pollution. The
results of observations are sent to the International
Center (USA). The WMO program is part of the
more general program of the global environmental
monitoring system (WMO, 1987).

Climatic studies of air pollution are developing
in two directions. The first is related to monitoring
the content of pollutants in the atmosphere, which, in
turn, includes the generalization of monitoring data
to obtain objective information about the levels of
air pollution in settlements, as well as the features
of the distribution of pollutants, their spatial and
temporal variability. (Fetisova N.A., 2001). Then,
from complex and long-term changes, general trends
and foundations for areas with different physical-
geographical and climatic conditions are revealed.
The specificity and acuteness of the ecological
situation has a pronounced regional character and
is largely determined by the characteristics of
natural processes. In this regard, when assessing
atmospheric pollution, it is advisable to use,
instead of individual meteorological elements,
complex parameters that characterize a specific
meteorological situation and conditions. (Morozov
A. E., 2020:13).

Meteorological elements is a general name
for a number of characteristics of the atmospheric
air state and some atmospheric processes. These
include characteristics of the atmosphere state and
atmospheric processes that are directly observed
at meteorological stations: atmospheric pressure,

air temperature and humidity, wind (horizontal air
movement), cloudiness (in terms of quantity and
form), amount and type of precipitation, visibility,
fogs, blizzards, etc. This also includes the duration
of sunshine, temperature and condition of the soil,
the height and condition of the snow cover, etc.
(Morozov A. E., 2020: 13).

The second area of research is the study of
meteorological factors that determine the conditions
for the transfer and dispersion of impurities,
including their leaching from the atmosphere.

The transfer and dispersion of impurities
entering the atmosphere are carried out according
to the laws of turbulent diffusion, and the retention
time of impurities in the atmosphere depends on
many factors, the dominant value among which
belongs to meteorological conditions. In the
atmosphere, gravitational settling of large particles,
chemical and photochemical reactions between
various substances, their transfer over considerable
distances and washing out of the atmosphere take
place. Under the influence of all these factors, with
constant emissions of harmful substances, the level
of pollution of the surface air layer can fluctuate
over a very wide range®. There i an extensive
literature devoted to the study of the climatic
factors role and the assessment of the atmospheric
air surface layer state in the mining industry (Punia
A., 2021, Sarah Hayes M., 2009, Kulshrestha A.,
2009, Dawson J. L., 1980, Filonov A. V., 2016,
Prabhakar G., 2014, Ivanov, A. V., 2015, Filonov A.
V. .2016). It is noted that in areas of active mining
and processing of ores, wind-blown dust from
unvegetated tailings can be transported over long
distances and then deposited in local communities
(Punia A., 2021, Sarah Hayes M, 2009). Elevated
levels of Pb, Cu, Zn and Cd were found in soils
in Australia (Mount Isa, Queensland) near mining
and metallurgical enterprises, in watercourses
near tailings (Tayloret M.P., 2010), near smelters
in desert pastures (Dawson J.L.,1980), urban and
rural areas (Agra, India) (Prabhakar G., 2014).
In study (Haojie Wang, 2022), precipitation was
identified as the most important driving force for the
migration of heavy metals in Pb-Zn tailings, which
are hazardous wastes generated after ore crushing,
magnetic separation, differential flotation and Pb-Zn
recovery from production Pb -Zn concentrates. At
present, waste is mainly directly dumped into pits
and open fields without any effective treatment (Tao
etal., 2019), resulting in hazardous elements such as
As, Cu, Cd, Hg, Pb, Zn can constantly penetrate into
the natural environment, migrate, be transported
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and thus seriously pollute the nearby soil and water,
especially during the rainy season.

Significant influence on the transfer,
accumulation and dispersion of harmful impurities
in the atmosphere over a certain territory is
exerted by local meteorological conditions. This
necessitates the study and assessment of the
negative consequences of anthropogenic impacts
at the regional level. Based on the results of such
studies, a significant number of studies devoted
to various aspects of the atmospheric air state and
the environment have been published. The study
of pollutants, their distribution and diffusion are
the basis for standardizing the amount of harmful
emissions and developing protective measures in
the design of industrial enterprises. Studies (Selegey
T.S., 1990, 2015, Vizenko O.S. 1993, Rusanova
Yu.V. 1992, Novorotsky P.V. 1994) are important
for assessing the potential of the scattering power
of the atmosphere of Siberia cities and industrial
centers. The study (Akhmedova N.M., 2012) found
that a negative result of the extensive development
of mining is an increase in dust and gas emissions
as the area and height of dumps grow (Beresnevich
P.V. 1990) and, as a result, the expansion of zones of
direct impact on air swimming pool and surrounding
area. Calculations show (Gorlov V.D., 1990, Ivanov
A.V.,2015) that with an increase in the height of the
dump from 20 to 100 m, the total area of its surface
decreases by 4.0—4.8 times, and the dusting area
increases 2.5-3.0 times.

(Prabhakar G., 2014) studied the spatial and
temporal trends in the concentration of airborne
solid particles of metals and metalloids in southern
Arizona, characterized by a high density of active
and abandoned mines, it was found that periods
with a high concentration of fine soil coincide with
a higher concentrations of metals in the atmosphere,
with higher increases in urban areas. The arid
climate favors dust emissions from natural and
human activities. The review (Punia A.,2021) also
shows that climatic factors such as temperature,
precipitation and wind significantly affect the
distribution of pollutants in arid/semi-arid regions;
wind/water and pollute the environment.

An extensive set of studies of the regularities
of the distribution of impurities in the atmosphere,
mathematical modeling, regulation and forecasting of
atmospheric pollution by emissions was formulated
in the studies of Berlyand M.E. Genikhovich, Onikul
R.I., Bezugloy E.Yu., Anokhina, Ostromogilsky
A.Kh. (Laboratory of Modeling and Forecasting of
Atmospheric Pollution); Solodkova S.A. (Institute
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of Applied Geophysics named after Academician
E.K. Fedorov) and others (Berlyand M.E., 1990,
Bezuglaya E.Yu. 1986, Onikul R.1., 1998, Pushilina
Yu.N., 2011, Meshchurova T. A., 2020).

In addition to these processes, the study of
the meteorological conditions of the surface layer
pollution includes the forecast and analysis of the
pollutants spread from various types sources, the
regulation of emissions from industrial facilities
and vehicles (Fetisova N.A., 2001, Meshchurova
T. A., 2020). In a number of works (Nasolovets,
N. B. 2009, Pushilina Yu. N., 2011, Ignatenko O.
V., 2020), a study was made of the technogenic
pollutants formation in mines, the choice of
rational methods for protecting the atmosphere and
regulating industrial emissions. The choice of the
environmental measures set to reduce pollutants
and determine the boundaries of the sanitary
protection zone, quarries and coal incisions in
the study (Nasolovets, N. B.2009) is based on the
dusty emissions of pollutants calculation (Si0,, SO,,
CO,NO,), using the coefficient of the simultaneity
of the technological equipment work and the step-
by-step construction of isolines by the mathematical
modeling method, taking into account the features of
the technological factors influence and the natural-
climatic conditions of Eastern Transbaikalia.
Ranked calculations of the emissions mass of
pollutants in the air (Ignatenko O.V., 2020) during
explosive work, during the operation of equipment
in a career and when dusting dumps, according to
which the bulk (90.8 %) is released when the dust is
formed in dumps.

The studies (Selegey T.S., 2015) of the
meteorological potential of atmospheric pollution
for 196 weather stations of Western Siberia from
1986 to 2010, analyzing the meteorological
potential of pollution from 1986 to 2010. revealed a
change in meteorological conditions for dispersing
impurities in the surface layer of the atmosphere
almost throughout the region for the worse due
to an increase in the repeatability of weak winds
0 — 1 m/s, with a simultancous decrease in the
repeatability of winds > 6 m/s. Two reasons for this
phenomenon are put forward: climate change and,
possibly, partial overgrowth of weatherplits. The
interconnection of the trends of the meteorological
potential of atmospheric pollution with the trends of
the API is found, confirming the fact of increasing
atmospheric air pollution in the cities of the region
when meteorological conditions are worsening.

The hypothesis is put forward that a similar
phenomenon can occur in other territories that must
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be taken into account when planning and placing
the productive forces of the region. Indeed, this is
confirmed by the assessment of pollutants according
to the criterion of the complex index of atmospheric
pollution of the Perm Territory cities, (Meshcurova
T. A., 2020) where the objects of the chemical,
metallurgical industry, the production of fuel and
energy resources, electric power, transportation
objects are located. It was established that the main
volume of emissions from stationary sources is on
liquid and gaseous substances. The main components
are hydrocarbons, then carbon monoxide is formed
in the process of burning fuel resources.

Currently, it is necessary to develop technical
means of environmental monitoring, the namely,
the development of an effective automated system
of environmental monitoring of the mining region’s
atmospheric air, using the accumulated knowledge
in the field of environmental protection and
geotechnology. Since the existing technical means
of control and monitoring for the atmospheric air
state do not always meet modern requirements,
have a greater measurement error and do not give
a sufficient picture to make decisions to manage of
atmospheric air quality’.

In this regard, the adaptation of existing systems
to certain conditions of a particular mining region is
necessary. For this, it is proposed to take into account
the climatic features of the region, the features of
the terrain, the territorial distributions of objects
of the mining industry, as well as the volumes and
composition of the emissions into the atmosphere.
The listed circumstances make it relevant the task of
forecasting atmospheric air pollution of the mining
region (Pushilina Yu. N., 2011,).

In studies (Onikul R.I., 1998, FetisovaT.A.,
2001), based on calculations on mathematical models
of turbulent diffusion and the transfer of pollutants,
the spatio-temporal characteristics of atmospheric
air are considered, using meteorological and
climatic data and inventory parameters of emissions
into atmosphere.

The use of estimated monitoring includes lower
costs, which allows you to cover a fairly large
number of types of pollution with a sufficiently large
details of spatio-temporal calculated concentrations
of pollutants (Meroney R.N.,1992, Hesek F.,1997).

Modeling the processes of air pollution removes
a number of inaccuracies and solves such problems
as forecasting, placing monitoring posts (stationary
and mobile), assessing the contribution of a
particular industrial facility to general air pollution
in real time in order to take managerial measures

to normalize emissions. On the example of the Tula
region, such a modeling was carried out with the
formation of AP dispersion’s maps, which made it
possible to carry out the technical implementation of
the automated system of environmental monitoring
of the atmospheric air state (Pushilina Yu. N.,
2011,2014).

In the study (Ivanov, A. B, 2013), the idea is
expressed that a decrease in aerosol pollution
should be carried out by the operational detection
of atmospheric air dominant sources. To do this,
use data on the allocation and transfer of suspended
particles established in real time, depending on
climatic and production factors based on modeling
the processes of distribution of pollutants in the air
from production facilities under various climatic
conditions. A mobile complex of automated
suppression of the beach zones dust of tailings
using an aerosol fogger form is developed. The
study (Ivanov, A. B, 2013) proposes a scheme for
the relationship of the complex parameters with the
intensity of the dust release and transfer, current
meteorological data and the recovery mode based on
the use of environmentally friendly compositions.

In the research (Danilov A.S., 2019), the
assessment and forecast of the atmospheric air state
in the zone of exposure to production facilities
of mining enterprises is proposed to be carried
out by introducing distance monitoring methods
using unmanned aerial vehicles equipped with gas
analytical and special sampling equipment.

The system of environmental and technical
elements of atmospheric air quality controls proposed
in the study (Puring S.M., 2004) on the basis of
consolidated calculations of atmospheric air and
the risk concept is tested by the example of Samara
city. In order to control the chemical composition
of atmospheric air in industrial cities located in the
zone of petrochemical enterprises influence,in the
study (Kulakova E.S., 2019), automatic atmospheric
air control stations are installed. An analysis of the
pollutants concentration in the atmospheric air of
Sterlitamak city was obtained, on the basis of which
a list of marker substances for enterprises of the
city such station was drawn up. Priority sources of
pollutants with marker substances during a period
of various wind regime are determined. Models of
changes in the concentration of marker substances
in the air using the factor regression method have
been developed. Approaches to the selection of
points and monitoring programs for the quality of
atmospheric air in the Pure Air project (Russia) are
considered in the study (Zaitseva N.V., 2019).
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Thus, calculated methods of monitoring and
forecasting atmospheric air of industrial areas
are put forward to the forefront both at regional
and national levels (Onikul R.I., 1998, Meroney
R.N., 1992, Hesek F., 1997, PushilinaJ.N.,2011,
Ivanov, A. B, 2013, Kulakova E.S., 2019, Zaitseva
N.V., 2019). This trend is due to the development
and large-scale implementation of computer-
informational technologies that help promote
methods of mathematical modeling of the processes
of dispersion, transfer and transformation of
atmospheric air.

In literary sources of recent years, there is
information on the results of studies devoted to the
problem of pollution and study of the atmospheric
air state in Kazakhstan. However, it should be noted
that such studies are episodic, non -systemic in
nature, since, often, they are performed according
to grants. At the same time, it should be noted that
in Kazakhstan methods for calculating emissions of
heavy metals are practically not used. It is motivated
by the fact that all heavy metals are not released on
their own, but as part of solid ingredients — dust.
Thus, when calculating emissions from thermal
power plants, only ash is taken into account, although
a number of heavy metals should be calculated. For
non-ferrous and ferrous metallurgy enterprises,
only total emissions of particulate matter (dust) are
calculated, but there are no reliable methods for
calculating heavy metal emissions at enterprises in
this industry®. In the monograph (Drisz N.A., 2013),
well -known methods of combating sulfur containing
gases in the development of mineral deposits are
generalized and characterized. New methods and
technologies for suppressing sulfur -containing
gases using refrigerants that gas -absorbing
compositions have been proved and substantiated
in mine conditions. The analysis of the ecological
state of Kazakhstan mining regions carried out in
the study (Kanatova, J.K., 2017), showed that the
greatest concentration of nitrates is observed in
Ekybastuz city, copper and arsenic in Zhezkazgan
city. The greatest concentrations and excesses in the
cadmium are noted in the Aktobe region — 2.2-2.3
MPCs, in the Vest Kazakhstan region — 2.7 MPC, in
the Karaganda region — 1.2 MPCs. Completions on
the environmental assessment of territories polluted
by polyhlordiphenyls (Berkinbaev G.D., 2008),
studies of the content of heavy metals in the snow
cover solid remnant (Alybaeva R.A., 2008) Ust-
Kamenogorsk city, assessments of the of atmospheric
air quality dynamics in Ust-Kamenogorsk city for
the period 2009-2019 (Kabdykadyrov.A., 2021), a
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comprehensive study (Yakovleva N.A., 2013) of
the former Aktobe chemical plant industrial site,
the study of the atmospheric air quality in Almaty
(Omarova MN, 2016) made it possible to establish a
high level of environmental pollution of Kazakhstan
regions with a wide spectrum of technogenic
pollutants, including polyhlordiphenyls. So, the
assessment of the content of mobile forms Pb, Cu,
Zn is made (Yakovleva N.A., 2013). It is shown
(Alybaeva R.A., 2008) that the site distribution
of the total concentrations of pollutants has a
concentric-zone structure: as it moves away from
the industrial site of “Kazzink JSC” is reduced
by the spectrum of elements and their relative
concentrations fall and there is a clear tendency to
a decrease in Pb, Zn, Cu, CA, Ag, Sb, As in the
snow cover ‘solid remnant. Based on the results
of the analysis of the dynamics of atmospheric air
quality (Kabdykadyrov.A., 2021), it was found
that the average monthly concentrations of sulfur
dioxide and formaldehyde has increased in the
surface layer of the atmosphere, and cases with
high pollution of hydrogen sulfide. Studies have
shown the need to create GIS pollution maps
and systematic environmental monitoring of all
Kazakhstan regions without exception.

Conclusion

The analysis showed that the state of atmospher-
ic air in the area of mining operations, which affects
the components of the environment, is determined
by two factors:

- climatic features of the territory, which deter-
mine the conditions for the dispersion of polluting
components;

- ingredient composition, pollutant emissions
and characteristics of sources of harmful emissions.

The development and large-scale implementa-
tion of computer and information technologies, in
matters of atmospheric air quality management,
highlights the calculation methods for monitoring
and forecasting atmospheric pollution in industrial
areas both at the regional and national levels. In
the literary sources there are relatively few data de-
voted to the problem of pollution and the study of
the state of the air environment in the territory of
ore production in Kazakhstan. In general, they are
episodic, non-systemic. At the same time, in order
to fulfill the obligations of Kazakhstan in Conven-
tions on Long-range Transboundary Air Pollution®,
the Paris Climate Agreement and the implementa-
tion of the doctrine of carbon neutrality until 2060
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it is necessary to continue research on a systematic
basis to ensure environmental monitoring and man-
agement of atmospheric air quality throughout the
country and, in particular, in the industrial mining
regions of Kazakhstan. Obtaining high-quality in-
formation on pollutant emissions is necessary for
managing (forecasting) the flow of pollutants into
the environment, planning measures to protect the
atmospheric air, strategic planning for the develop-
ment of sectors of the country’s economy. The most
acceptable for implementation model of atmospheric
air quality management is based on the principles of
Environmental Impact Assessment, which is widely

used in developed countries. This system allows
for a reasonable combination of environmental and
economic interests.
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EVALUATION OF TOURIST AND RECREATIONAL RESOURCE
POTENTIAL FOR ECOTOURISM DEVELOPMENT:
A CASE STUDY OF SOUTH KAZAKHSTAN

This article is devoted to the development and use of the natural environment for ecotourism pur-
poses, which is one of the most actual problems of our time. In this context, the development of such
types of nature conservation tourism, such as eco-tourism, is a particularly important task. Besides, eco-
tourism today represents one of the fastest growing sectors of the world industry of tourism. Kazakhstan
possesses big possibilities for organization of this kind of tourism. In particular, Southern Kazakhstan
is the most attractive from the ecotourist point of view. Therefore, the authors have carried out work
on an assessment of the potential of tourist and recreational resources of Southern Kazakhstan for the
purposes of ecotourism development. The relevance of the theme of the study increases due to the fact
that South Kazakhstan, with its great potential for the development of ecotourism, is at the same time the
most densely populated region of Kazakhstan. Therefore, the development of ecotourism in this region
should be considered as one of the priority ways to reduce the negative impact on ecological systems
as a result of tourism activities. In this article natural and socio-economic recreational resources of eco-
tourism are analyzed and systematized, and also zoning of considered region on a degree of saturation
by objects of tourist service is conducted, the total tourist-resource potential on which basis perspective
areas on development of ecotourism are defined, the attractiveness map of tourist-recreational resources
of Southern Kazakhstan is made.

Key words: ecotourism, South Kazakhstan, natural tourist and recreational resources, socio-econom-
ic tourist and recreational resources, tourism infrastructure, zoning.
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DKOTYPU3MAI AAMbITY YLUIH TYPUCTIK-peKpealMsiAbIK, PeCypCTapAbIH,
aAeyeTiH 6aFaray: OHTYCTiK KasakcTaH mbicaAbiHAQ

ByA Makaaa Kasipri 3amaHHbIH, eH ©3eKTi MaceAeAepiHiH, 6ipi 60AbIN TabblAaTbiH TabWUFKM OpPTaHbI
9KOTYPUCTIK MakcaTTa AaMbITyFa XX8He naraaAaHyFa apHaAfaH. byA Typfblaa 3KOAOIMSIAbIK, TYpPU3M
CUSIKTbI TAOMFaTTbl KOpPFay >KOHE AAMbITY aca MaHbI3Abl MiHAET 6oAbin Tabbirasbl. CoHbIMEH KaTap,
3KOTYpPM3M OYriHr TaHAQ SAEMAIK TYPU3M MHAYCTPUSCHIHbIH, €H >KbIAAQM AaMbIlN KeAe >KaTKaH
cexTopAapbiHbIH, 6ipi. KasakcTaH Typu3MHiH OCbl TYPiH YMbIMAQCTbIPY YLUIIH YAKEH MyMKiHAiKTepre
ne. Atan anTtkaHaa, OHTycTik KasakcTaH 3KOTYpUCTIK TYpPFbIAGH €H TapTbiMAbl GOAbIN TabblAaAbI.
CoHAbBIKTaH aBTOpAAp 3KOTYPM3MAI AaMbITy MakcaTbiHAQ OHTYCTik KasakCTaHHbIH,  TypUCTIK-
peKpeaumsiAbIK, peCypCTapbiHbIH dAeYeTiH 6aFaray GOMbIHLLA XKYMbIC XXYPri3Ai. 3epTTey TakbIpblObIHbIH
©3eKTIAIr 3KOTYPU3MAI AaMbITY YLLiH opacaH 30p aAeyeTke ne OHTYCTiK KasakcTaH COHbIMEH kKaTtap
KasakcTaHHbIH €H TbIfbl3 KOHbICTAHFAH ©Hipi GOAbIN TabbIAATbIHABIFbIHA GaMAAHBICTbI AQMY AeHreni
apTbin keAeai. COHABIKTaH OCbl ©HIpAE 3KOTYPU3MAI AAMbITYAbl TYPUCTIK KbISMET HOTUXKeCIiHAe
3KOAOTUSIABIK XKYMeAepre Tepic acepAi TOMEHAETYAIH 6acbiM XKOAAAPbIHbIH, Gipi peTiHAe KapacTbipraH
K6H. ByA Makarapa 3KOTYpM3MHIH TabWUFM  PEeKPeauMsiAbIK, KOHE OAEYMETTiK-DKOHOMMKAAIK,
pecypcTapbl TAAAAHAbI XXBHE >KYMEAEHAT, COHAAM-aK, KapaCTbIPbIAbIM OTbIPFAH OHIPAI TYPUCTIK KbI3MET
KepceTy OObeKTiAepiMeH KaHbIKTbIPY Adpexeci 6GOoMbIHWA ayAAHAACTbIPY >KYPri3iAAl, >KUBIHTBIK,
peTiHAe TYpUCTIK-PeCYpCTbIK, dAeyeT ankbiHAAAAbL. OHbIH Heri3iHAe 3KOTYPU3MAT AambITy GOWMbIHIIA

114 © 2023 Al-Farabi Kazakh National University


https://doi.org/10.26577/JGEM.2023.v71.i4.010
https://orcid.org/0000-0002-5212-5417
https://orcid.org/0009-0000-0248-3526
https://orcid.org/0000-0001-5531-4179
https://orcid.org/0009-0007-8766-3243
mailto:aliyeva.zhannat@kaznu.kz
mailto:aliyeva.zhannat@kaznu.kz

Zh.N. Aliyeva et al.

nepcrneKkTUBaAbl ayAaHAAP alKbIHAAAAbI >kaHe Ae OHTyCTik KasakcTaHHbIH TYpUCTiK-peKpeaumsAbIK,
pecypcTapbiHbIH, TAPTbIMABIABIFbIHBIH, KQPTOrPaMMachl XKacaAAbl.

Tyiin cesaep: skotypusm, OHTyCTiKk KasakcraH, Tabuin TypUCTiK-peKpeaumsiAbiK, pecypcrap,
SAEYMETTIK-9KOHOMMKAABIK,  TYPUCTIK-pEKpeaLMsAbIK,  pecypctap,  TypuCTIK  MHQPaKypPbIAbIM,
ayAQHAACTbIPY.
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OueHka noTeHuMara TYPUCTCKO-peKpeaL,MOHHbIX pecypcoB
AASl pa3BUTUS 3KOTypu3mMa: Ha npumepe tOxHoro KaszaxcraHa

AaHHasi cTaTbs MOCBSLLEHA Pa3BUTMIO U UCMOAb30BaHMIO MPUPOAHOM CPEAbl B 3KOTYPUCTCKUX
LEASIX, YTO SIBASIETCS OAHOM M3 CaMbIX aKTYaAbHbIX MPOOAEM COBPEMEHHOCTU. B 3ToM KoHTekcTe
pa3BUTME TaKUX BUMAOB MPUPOAOOXPAHHOrO TYpU3Ma, KakK 3KOAOTMUECKMI Typu3Mm, sIBASETCS 0CO60
BaXKHOM 3apavert. K TOMy >e 3KOTypM3M HA CEroAHSILUHWIA AEHb MPEACTaBASIET COOOM OAMH U3
HanboAee ObICTPOPACTYLLMX CEKTOPOB MUPOBOI MHAYCTPUM Typuama. KasaxctaH o6AasaeT GOAbLIMMMI
BO3MOXXHOCTSIMM AASI OpPraHM3aumm AQHHOTO BUAA Typm3ma. B uactHocTy, FOXHbIN Ka3zaxcTaH gBaseTcst
HanboAee MPUBAEKATEAbHbIM C 3KOTYPUCTCKOM TOUKM 3peHus. [103ToMy aBTopamu OblAa NpoBeAeHa
paboTe Mo oueHKe NMOoTEeHLMAA] TYPUCTCKO-PeKpeaLoHHbix pecypcos KOxHoro KaszaxcraHa aas ueaeit
pasBUTUSI IKOTYpPU3MaA. AKTYaAbHOCTb T€Mbl UCCAEAOBaHMS BO3pacTaeT B CBA3M C TeM, UTo HOXKHbI
KasaxcTaH, 06Aaaast OrPOMHbBIM MOTEHLMAAOM AAS PA3BUTMS IKOTYPU3MA, B TO XK€ BpPEMsl SBASETCS
HanboAee MAOTHO 3aceAeHHbIM pervoHom KaszaxcraHa. [M03TOMy pasBuMTME 3KOTYpM3mMa B AQHHOM
pervoHe CAeAyeT paccMaTpvBaTb KaK OAMH M3 MPUOPUTETHBIX MyTel CHUXKEHWS OTPULLATEAbHOro
BO3AEMCTBMS Ha 3KOAOTMUECKMe CUCTEMbI B pe3yAbTaTe TYPUCTCKOM AeSTeAbHOCTU. B AaHHOW cTaTtbe
NMpoaHaAM3MpPOBaHbl M CUCTEMATU3MPOBaHbI MPUPOAHBIE U COLIMAAbHO-3KOHOMMYECKME peKpeaLlMoHHble
pecypcbl 3KOTypM3Ma, a Tak>Ke NMPOBEAEHO ParioHMpPOBaHME PAacCMaTPHBAEMOro PernoHa no cTeneHu
HACbILLEHHOCTU OObeKTaMM TYPUCTCKOrO OOCAYXKMBAHMS, OMPEAEAEH COBOKYMHbIA TypUCTCKO-
pecypcHbIii MOTEHLMAA, Ha OCHOBE KOTOPOro OMpeAeAeHbl MepCrieKTVBHbIE PaioHbl MO Pa3BUTUIO
3KOTypM3Ma, COCTaBAEHA KapTorpamma MprBAEKAaTeAbHOCTM TypPUCTCKO-PEKPEALMOHHBIX PecypcoB

O>kHoro KasaxcraHa.

KaroueBble croBa: 3K0Typr3Mm, FOKHbBIM KasaxcTaH, npupoAHble TypUCTCKO-peKpeaLMoHHble pecyp-
Cbl, COLMAABHO-3KOHOMMYECKMNE TYPUCTCKO-PeKpeaLroHHble Pecypcbl, TypucTckast MH(PACTPYKTYpa,

parioHMpoBaHue.

Introduction

The International Ecotourism society defines
ecotourism as responsible travel to natural areas
which conserve the environment, support the well-
being of the local community and involve sightsee-
ing and educational activities. Natural-geographical
factors in the development of tourism are reflected
in the geographical location (the banks of rivers,
lakes and seas), in underground resources (min-
eral waters, caves, etc.), in flora and fauna and in
beautiful rich nature. The natural and geographi-
cal conditions of the object play a decisive role in
the choice of the tourist destination. The wealth
of natural resources and the possibility of their
use have a huge impact on the tourism develop-
ment rate (AZBANTAYEVA, SAGYNBAYEVA,
SAGATBAYEV, & PASHKOV, 2022). As one of
the important components of the tourism system,
the evaluation of tourist attractions is very impor-

tant for the planning and operation of the tourism
sector (Nguyen, To, Nguyen, & Tran, 2023). In or-
der to achieve a balance among the various com-
ponents of tourism development, it is necessary to
carefully consider and develop methodologies and
integrated approaches to assess the prerequisites and
prospects for utilizing tourism as a systemic factor
ensuring sound economic and social development
(Gamidullaeva, Vasin, Tolstykh, & Zinchenko,
2022).

Natural resources are “the mineral, plant, and
animal formations of the earth’s biosphere to pro-
duce oxygen, filter water, prevent erosion, or provide
other ecosystem services.” (Neverov, Masilevich, &
Ravino, 2020). Ecological resources are “ecosystem
resources capable of maintaining and reproducing
ecological balance and associated ecological ben-
efits.” (Neverov, Derevyago, & Neverov, 2010),
these are especially relevant in the context of sus-
tainable tourism development. Recreational re-
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sources are considered a part of natural and cultural
resources to provide recreation as a means of main-
taining and restoring the human capacity for work
and health. Recreational natural resources related to
the field of tourism can be considered from the point
of view of the possibility of using general natural
and recreational resources in tourism activities with-
out harming the territory itself and, accordingly, the
population (Gamidullaeva et al., 2022).

Socio-economic resources are social relations
between people or groups of people associated
with a certain area, whose life activity is promoted
along with sustainable development. An important
component of social resources is related to kinship,
relationships between representatives of a certain
territory, networks of informal relations between
contractors of business relations, common interests,
needs, etc. which are all system of social relations
to be described. As for the tourism industry, this
potential can be demonstrated by specific national-
cultural foundations and the goodwill of the local
population, as well as the existence of guarantees
for the safety and comfort of tourists (Gamidullaeva
etal., 2022).

The infrastructural potential is a system of mate-
rial objects with extensive internal (between infra-
structure objects of the same or different types) and
external (with other objects of the regional economic
environment) connections (Malafeev & Baskakova,
2017). It is a set of requirements, norms, rules and
regulations that affect business processes in the re-
gion and establish the rules of interaction between
entities, as well as aspects related to transport se-
curity and logistics access. These types of tourism
potential are characterized by the presence of mod-
ern tourism infrastructure; the number of tourist
enterprises, including their ability to accommodate
a large number of tourists and satisfy their needs;
satisfactory transport infrastructure; and the avail-
ability of a sufficient number and range of tourism
products, etc. (Savelyeva & Tolstoguzova, 2008).

The potential for the development of tourist
and recreational activities in a certain territory is
characterized by the presence of tourist resources
there. Such resources include natural, historical,
and socio-cultural objects, which include the ba-
sic objects necessary for tourists, as well as other
objects capable of satisfying the spiritual and other
needs of tourists, supporting their lives, and restor-
ing and developing their physical activity. Their
quality, location in space and degree of provision
determine the natural tourist and recreational poten-
tial of the territory, and their rational implementa-
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tion is a very important scientific and practical task
facing the tourism business and tourism science in
the current socio-economic conditions (Erdavletov
S. R., Aliyeva Zh. N., & Zhumadilov A. R., 2019).
Identification and assessment of regional tourist and
recreational resources and their features is one of the
most important issues in the development of tourism
in Kazakhstan. In particular, we can mention the ter-
ritory of South Kazakhstan. And it is an important
part of studying the suitability of the region for the
purpose of development of recreation and ecological
tourism. In Western countries, ecotourism is widely
spread through the concept of sustainable develop-
ment. Ecotourism is an alternative to mass tourism
and meets the principle of meeting the needs of
today’s generation without harming future genera-
tions. Currently, ecotourism is one of the most rap-
idly developing types of tourism, which is an indica-
tor of the development of public consciousness in an
ecological sense (Aliyeva Zh. N., 2019). The basis
of the scientific development and relevance of the
problem is the study of the two territories as separate
ecotourism destinations on the basis of the division
of the former Almaty province in Kazakhstan today
into Almaty and Zhetisu provinces.

Many scientists are looking for evaluation cri-
teria for the natural potential for recreation and
ecological tourism. Among such studies, it is worth
noting the work of L.I. Mukhina “Principles and
Methods of Technical Evaluation of Natural Com-
pounds” (Mukhina, 1973). L.I. Mukhina places the
issue of recreational assessment among social is-
sues. It is possible to evaluate the objects of ecologi-
cal tourism on the basis of blocks of natural tourist-
recreational, socio-economic and tourist-economic
facilities. The article analyzed the area using the
point evaluation proposed by M. Mileskoi (1967)
in determining the ecotourism attractiveness of the
natural landscapes of South Kazakhstan, consider-
ing the natural prerequisites (topography, climate,
water resources, flora and fauna).

In order to determine what issues should be pri-
oritized in the development of regional ecotourism
in Kazakhstan, it is necessary to assess the resources
available to each region. However, regional climate,
existing industrial infrastructure and current socio-
economic conditions are unique to each region.
From such a natural point of view, we can see the
studies of the tourist flow and the recreational po-
tential of the region in the works of Yegorova E.
N. and Motrich O. V. In their research tourism op-
portunities are defined as a combination of natural,
climatic, historical, cultural, social and economic
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resources in a particular place. The authors take into
account that the sum can be changed because de-
pending on the tourism in the region, tourists can
use different resources (Egorova E. N. & V., 2010).

During the study and assessment of ecological
tourism in South Kazakhstan, we reviewed the works
of several other foreign scientists and researchers. In
particular, (Bavykin E. N. & M., 2015; Komarov M.
E., 2015; Kulakov L. I. & A., 2017; Kulgachev 1.,
Zaitseva N., Larionova A., Yumatov K., & L., 2017)
and (E. Kusen & P. Tadei, 2003) developed their
own method of classification of the tourist resource
base. They proposed the possibility of determining
the tourism attractiveness of the destination and then
adding it to the tourism product based on its evalua-
tion and importance. And (M. Rivero, 2016) present
a graded response model (GRM), which allows for
establishing a hierarchy of resources by creating a
continuous latent scale.

Materials and methods

South Kazakhstan region is one of the most de-
veloped regions of the Kazakhstan Republic in the
economic and tourist spheres. This economic dis-
trict includes Zhetisu, Almaty, Zhambyl, Turkistan
and Kyzylorda provinces (Figure 1). Its territory is
712.2 thousand square kilometers. The region of
South Kazakhstan occupies a huge territory from the
Aral Sea in the west, to the Dzungar Gate in the east,
and from Lake Balkash and the Betpak steppe desert
in the north to the borders of China, Kyrgyzstan and
Uzbekistan in the south of the republic. The terri-
tory of South Kazakhstan stretches for about 2000
km from west to east and about 700 km from north
to south. The size of its territory takes second place
in the republic after the West Kazakhstan region.
There are many ecotourism destinations that are lo-
cated in the southern regions of Kazakhstan. Most
of them cover the north-western mountain chains
of the Tian-Shan mountain (Akbar & Yang, 2022).
One of the most important ecotourism destinations
in the South Kazakhstan region is the Aksu-Zhaba-
gyly State Nature Reserve, which is included in the
list of natural world heritage by UNESCO, and it is
located in the territory of one of our research areas,
Turkistan Province (Akbar et al., 2022).

Almaty Oblast (AImP): There are “very fashion-
able” unique stock links of tourist demand in ac-
cordance with modern requirements in the Almaty
province. According to the international program,
the main 23 landscape-recreational zones of differ-
ent functional significance have been established in

the territory of the region at a suitable level and in
different sizes for year-round tourist-recreational
activities. Ecotourism resources in Almaty prov-
ince mainly include reserves, national parks, small
reserves, natural monuments and state-registered
hunting. For example, Balkash State Nature Re-
serve, Sharyn Shagan Grove State Natural Monu-
ment, Shynturgen Spruce State Natural Monument,
Singing Sand State Natural Monument, Medeu
Gorge, Esik Fortress, Golden Man and Tamgaly
Archaeological Complex (included in the UNESCO
list of cultural heritage), etc (https://visitkazakhstan.
kz).

Turkistan Oblast (TurP): Turkistan Provin-
ce is one of the golden places that unite and bring
together Turkic countries. One of the main direc-
tions of the tourism cluster of TurP is convenient
to transport routes. The city of Turkestan, the capi-
tal of the province, is a symbol of cultural and his-
torical tourism. The city has a lot of entertainment
centers, modern hotels, cultural and historical cen-
ters, drama theaters, restaurants, water parks, sports
and recreation facilities, markets and eco-tourism
facilities for guests and residents. The mausoleum
of Khoja Ahmet Yasawi (included in the UNESCO
list of cultural heritage), ancient Otyrar, Sauran
towns, Arystan bab mausoleum in Otyrar district,
Akmeshit cave in Baidibek Bi district, Aksu-Zha-
bagily, Karatau nature reserves, Sairam-Ogem state
national park in TurP are the main resources of tour-
ism (https://7kun.kz).

Zhetisu Oblast (ZheP): Zhetisu Province is con-
sidered one of the most important regions in the Re-
public of Kazakhstan in terms of tourist flow. In the
territory of the region, beach tourism is developed
on the shores of Alakol and Balkash lakes, ecologi-
cal tourism is developed in the state national natu-
ral parks “Zhungar Alatau” and “Altyn Emel”, and
mountain tourism is developed in Zhungar Alatau.
There are tourist objects such as the Alakdl and
Balkash coasts, “Altyn Emel” and “Zhungar Alatau”
state national natural parks, Korin Gorge and Bur-
khan Bulak waterfall. The natural and climatic con-
ditions of Zhetisu are suitable for the development
of various types of tourism. Among them, there is
an opportunity to develop recreational, cultural-
historical, health-rehabilitation, eco, agro and sports
tourism (https://qazaqstan.tv).

Kyzylorda Oblast (KyzP): Kyzylorda province
has a lot of natural, historical and socio-economic
recreational resources for tourist excursion purposes
(Aidarov, 2015). KyzP differs from other regions of
the Republic in its nature, socio-economic and his-
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torical conditions. This region is geographically lo-
cated within the Turan basin, on the western slope of
Karatau, in the lower reaches of the Syrdarya River.
The northern branch of the Great Silk Road passed
through the territory of the province. Chinese silk
and Indian precious stones were delivered to Europe

and Great Siberia through this region. The conve-
nience of the settled area has a great influence on the
development of tourism. Based on the interest and
demand of tourists, there are many opportunities to
organize historical, cultural-artistic, eco- and ethno-
tourism in this province.
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Figure 1 — The map of the south Kazakhstan region. © Imanaly Akbar

Zhambyl Oblast (ZhaP): Zhambyl Province
ranks 10th in the Republic of Kazakhstan in terms
of area and 5th in terms of population. The pos-
sibilities of tourism development in ZhaP are pri-
marily determined by the tourist potential, which
consists of a group of attractive sights for tourists.
Thus, the tourist potential of ZhaP is determined
by the following main groups of visual objects: a)
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natural-recreational; b) historical and cultural; c)
sacred places of worship; d) medical treatment; e)
gastronomy; f) crafts; g) musical (Ableeva, 2020).
The natural and recreational sights of ZhaP can
be directed toward the development of ecological,
natural-cognitive, scientific, and mountain tour-
ism, as well as to the development of water rec-
reation. The region has a rich history and many
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historical monuments due to the fact that it is on
the ancient Silk Road Sayram — Taraz — Aksholak
— Akyrtobe — Kulan — Merki — Shu — Aspara — Kor-
dai. Among them, “Aisha Bibi”, “Babazhi Katyn”,
“Karakhan”, “Davitbek” and the mysterious town
“Akyrtas” contribute to the development of histori-
cal and cultural tourism in the country, while the
wonderful landscape for ecotourism and fishing
affects the development of domestic and inbound
tourism (https://visitkazakhstan.kz).

Determining the ecotourism attractiveness of
natural landscapes in South Kazakhstan, we chose
the assessment method of the territory by means of
a score evaluation proposed by M. Mileskoi (1967).
The classification of natural landscapes in the ad-
ministrative regions of South Kazakhstan was made
according to the given methodology.

During the recreational assessment of the natu-
ral tourist and recreational potential, the following
stages should be noted:

— determination of the form of evaluation — nat-
ural complexes and their components and proper-
ties;

- identification of subjects from the point of
view of assessment;

- development of price measurements defined as
the scale and purpose of the research and the prop-
erty of the subject;

- improvement of the parameters of the graded
assessment scale;

- drawing up a regionalization map.

The classification of natural landscapes of the
administrative regions of South Kazakhstan was
made according to the given methodology. The
result of the classification of the landscape type is
the sum of the evaluation points for terrain, water,
forests, the animal world and additional attractive
natural objects (nature monuments, reserves, sanc-
tuaries, national parks, etc.).

Taking into account the four-step rating scale
from 0 to 3 points, we define 4 types of the tourist
attractions for the territory:

3 points — very suitable;

2 points — suitable;

1 point — low suitable;

0 points — unsuitable.

Very suitable — landscapes that have the abil-
ity to create conditions for all types of long and
short-term recreation, that is a landscape with all
components of the natural complex. Suitable — a
landscape in which one component of the complex
is missing (for example, mountains). Low suitable —
only 1-2 components of the complex. An unsuitable
landscape is a landscape that does not have any at-
tractive components for recreation or tourism at all
(Aliyeva Zh. N, 2019).

Natural tourist Socio-economic Tourist
and recreational tourist and economic
resources: recreational facilities:
assessment resources: assessment assessment
Natural tourist Socio-economic Tourist
and + tourist and + economic
recreational recreational facilities:
resources: score resources: score scare
r Y

"4

[ Integral score of a group of resources ]

Ecological Tourism development

potentials of a Region

Figure 2 — An assessment model of ecological tourism development potentials. © Imanaly Akbar
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The cartographic materials and data collected
under the block “Natural tourist and recreational re-
sources” represent the information necessary for the
organization of work at the second stage of using the
cartographic method in the intermediate study of the
tourist attractiveness of the natural resources of the
district. When considering the natural prerequisites
(relief, climate, water resources, flora and fauna) and
determining the tourist attractiveness of natural re-
sources, we used both the description method and the
point assessment method proposed by M. Mileska
(Erdavletov S.R., Zhylkybayeva M.I., & Sh., 2009).

Our main goal in this research is to assess the
potential of ecological tourism in the southern
regions of Kazakhstan. In order to achieve this goal,
we will evaluate the resources necessary for the
development of eco-tourism according to the three
main groups shown in the model in Figure 2. First
of all, we will calculate the scores of the classified
needs in three groups separately, then we will
create a new group of resources by taking the sum
of the scores of the individual groups, and finally,
we will evaluate the potential of the region for the
development of eco-tourism using the total scores of
the identified groups of resources.

Results and discussion

The potential of natural tourism and recreation
resources was classified according to their attrac-
tiveness for recreation and ecotourism. The clas-
sification of natural landscape types in five regions
of the territory was carried out according to this

methodology. The result of the classification of
landscape types was the sum of the points used to
evaluate the terrain, water, forests and additional at-
tractive objects of nature. On a scale from 0 to 3
points, five regions with different types of landscape
were identified, as shown in Table 1. The applied
system of assessment of natural conditions and re-
sources made it possible to compare different areas
and identify potential.

The table is filled in the following way: the total
score of the landscape type is calculated by the num-
ber of landscape contours in the given points (where
the sum of points is multiplied by the set number of
contours). According to M. Mileskaya’s methodol-
ogy, a three-level scale of landscape assessment for
recreation and tourism was adopted: very suitable
(3 points); suitable (2 points); unsuitable (1 point).
For example (for the TurP), 1 point * 2=2., the num-
ber 2 is written in the first column; or 2 points *
3=6., the number 6 is written in the second column;
or 3 points * 3=9., the number 9 is written in the
third column. The most attractive landscapes with
ideal conditions for all types of long and short vaca-
tions are rated with 3 points. These include plains,
forest-steppe landscapes, mountain forests and river
floodplains. Landscapes with favorable conditions
(2 points) are suitable for all types of short-term in-
dividual and mass recreation. They include steppe
landscapes of plains and mountains, sea coasts,
lakes and reservoirs. Landscapes with unfavorable
recreation conditions (1 point) include dry steppe,
dry steppe plains, semi-desert small hills and semi-
desert flat landscapes.

Table 1 — Coverage of South Kazakhstan with natural tourist and recreational resources
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5.8 types E2 | ¢ |25 | 22| 5 |Z5|:25|25552% 3
32 B £5| 52| 58| £5| 5 |EE |8 |n25|8E| =
- 1point | 2 point | 3 point 75| g £l 8 g | 2= = 3z 5 E 5 S|EE = < 2% F
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TurP 2 6 9 - 5 1 - - 5 6 36
AlmP 2 24 14 4 4 4 1 2 4 - 15 72
ZheP | 2 2 9 ] - 4 ; - i ] ] 6 |
ZhaP - 6 18 - 1 3 - - - 1 2 8 37
KyzP 8 - 12 - 1 2 - - - 1 - 7 30

Note: compiled by authors based on data sources from (https://www.stat.gov.kz)
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The number of objects marked from the 5th to
the 12th column is counted for 1 point. For exam-
ple, 2 nature reserves on the territory of the district
are calculated for 2 points; or if there are 3 types of
commercial animals in the territory, then 3 points
will be given to it, and so on.

13 columns are the evaluation scale that is the
basis for making a final assessment. Based on this,
natural tourist and recreational resources in the re-
gions of Kazakhstan can be divided according to the
degree of tourist attractiveness. After analyzing the

Kyzylorda
Province

Turkistan
Province

Zhambyl
Province

last columns (13), we created a four-step equal inter-
val rating scale. Intervals are above 60, 40-60, 20-39
and below 20 as shown in Figure 3.

A map of the attractiveness of the natural
tourist and recreational resources of South Ka-
zakhstan was created using the above interval
rating scale (Figure 3). Landscapes with tourist
attractions were presented with a different color
background, which describes different attractive-
ness levels of natural tourist and recreational pre-
requisites in the region.

Legend

Above 60 - high potential

40-60 - medium potential
20-39 low potential
0 no potential

Figure 3 — Attractiveness of tourist and recreational resources of South Kazakhstan
Note: Compiled by authors based on data from (Table 1)

According to the conducted study, the rank of
the regions in terms of natural tourist and recreation-
al resources in South Kazakhstan was determined. In
terms of natural tourist and recreational resources,
we attribute Almaty province to regions with high
potential, Zhetisu province to the regions of medium
potential, and Zhambyl, Turkistan and Kyzylorda
provinces to the regions with low potential.

The concept of recreational resources includes
anthropogenic objects and phenomena other than
the components of the natural complex. However,
regardless of the importance of cultural and histori-
cal objects in tourist-recreational resources, natural
conditions have priority because they are the mate-
rial basis of tourism and recreation development.
Therefore, the assessment of the natural structure
of recreational resources is widely covered in the
geographical literature of domestic and foreign re-
searchers. In other words, the assessment of socio-
economic recreational resources is less developed

than the assessment of natural recreational resources.

“Socio-economic recreational resources” in-
clude historical and cultural objects (monuments
and commemorative places, museums, exhibitions,
etc.) and other cultural attractions located in nature.
These resources are also divided into material and
spiritual, movable and immovable. Types of socio-
economic recreational resources were selected de-
pending on the scope of the main environmental
tourism research: archaeological monuments, archi-
tectural monuments, sacred objects, monumental art
constructions, museums in nature and petroglyphs
(Table 2).

The next important stage of the evaluation of
cultural and historical objects is typology (includ-
ing uniqueness, recognition, attractiveness, edu-
cational value, and external appearance) based on
their recreational value. The attractiveness of socio-
economic facilities for recreational purposes is also
determined by the time limit required to visit them.
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Table 2 — Coverage of South Kazakhstan with socio-economic recreational resources

%]

= = @» @ r = mw » = e

o | % | Z8g| Ze | EEe | .z | £ | EE| E | Eg| £8
= g S @ - = E = @ = = = - o 2 > w = —_ = =
R s | 8EE 5§ | £EEE | 2B =) = E < ST g8 2
S XM &P ] £ 2= T = S < = < Z S = 2 ] 2 3 3 =
n = e g 2 z g g = = g == =

2 £ SgE| gE £ 55 g 2 5 e 3 EE =

£ z K = S ~ §E = = s 2
TurP 6 12 - - 6 2 2 6 15 5 54
AlmP 3 - - 11 4 - 12 2 36
ZheP 2 2 - 1 5 8 1 10 1 31
ZhaP 13 5 - 1 3 4 - 2 12 4 44
KyzP 7 7 11 - 2 1 - 5 9 3 45

Note: compiled by authors based on data sources from (https://www.stat.gov.kz)

Analyzing the data in the total points column of
Table 2, setting an interval of the same size accord-
ingly, a 4-step scale was created: from high to low
(for example, above 60, 40-60, 20-39, below 20).

A map of the capacity of socio-economic recre-
ational resources in the territory of South Kazakhstan
was compiled using the interval rating scale shown
above (Figure 4). The capacity of socio-economic
recreational resources on the territory of the region

is presented with a different color background. Ac-
cording to the conducted research, the rank of re-
gions was determined based on the capacity of
socio-economic recreational resources in South Ka-
zakhstan. Zhambyl, Kyzylorda and Turkistan prov-
inces are considered medium potential regions for
the capacity of socio-economic recreational resourc-
es, whereas Zhetisu and Almaty provinces have low
potential.

Zhetisu
Province

Legend

Above 60 - high potential
40-60 - medium potential
20-39 low potential

0 no potential

Figure 4 — Capacity of socio-economic recreational resources of South Kazakhstan
Note: Compiled by authors based on data from (Table 2)
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The tourist economic facilities play a key role
in the territorial system as one of the main ele-
ments of the tourist offer. The suitability of the
territory for the development of tourist move-
ments is assessed not only by natural and cultural
values but also by the development level of its
tourist economic facilities. Tourist economic fa-

cilities can be divided into two main categories
such as direct and indirect. They are closely relat-
ed. Institutions and objects for providing services
to tourists can be attributed to the group of direct
tourist facilities, for example, campsites, hotels,
camping, special roads, transportation centers,
etc.

Table 3 — Coverage of South Kazakhstan with tourist economic facilities
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TurP | 101 104 1 24 32 8 28 193 12 2 8 2 - 17 532
AlmP | 197 | 179 2 42 9 6 56 345 37 18 17 1 4 6 919
ZheP | 123 80 1 30 8 8 41 240 4 3 3 - 4 551
ZhaP | 30 62 1 46 - 6 35 155 26 6 4 - 4 379
KyzP 11 58 1 53 14 7 41 125 4 10 - - 9 337
Note: compiled by authors based on data sources from (https://www.stat.gov.kz)

And the group of indirect tourist economic fa-
cilities includes institutions and objects that are not
tourist oriented but are used by tourists. They are
general state roads, transport, communication, a net-
work of restaurants, shops, communal services, and
household and cultural institutions (Table 3). Tour-

Kyzylorda
Province

Zhambyl
Province

ist economic facilities are certain complexes con-
sisting of various economic sectors, their creation
and development are determined by the constant ar-
rival of tourists. This sector consists of production
branches that complement each other and can satisfy
the demand of tourists only in a complex situation.

Legend
Above 750 - high potential

500-750 - medium potential

250-499 low potential

0 no potential

Figure 5 — Saturation of South Kazakhstan with tourist economic facilities.
Note: Compiled by authors based on data from (Table 3)
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Column 15 in Table 3 is the evaluation scale that
is the basis for making the final assessment, and it is
also the basis for the regionalization of the select-
ed provinces according to the saturation degree of
tourist economic facilities. The background of the
assessment map of the tourism industry of South
Kazakhstan is the level of “saturation” of tourist fa-
cilities in the region. For this, we analyzed the total
score of indicators (15th column) and compiled a

four-step scale with the same interval of “satiation”
level. The intervals are divided into four categories
such as above 750, 500-750, 250-499 and below 250
according to the calculated sum score and painted
with the corresponding color (Figure 4). Then they
were displayed in the form of a graphic map. The
gradation intervals on the cartogram are different
from each other, they are distinguished from each
other by the background color (Figure 4).

Table 4 — Total tourist and recreational resource potential score of South Kazakhstan by regions

South Total score for natural | Total score for socio- | Total score for tourist Total score for t our

KZ . R eree ist and recreational
. resources economic resources economic facilities .
Regions resource potential

TurP 36 54 532 622

AlmP 72 36 919 1027

ZheP 42 31 551 624

ZhaP 37 44 379 461

KyzP 30 45 337 412

Note: Calculated based on data from (Table 1,2,3)

According to the conducted research, the de-
gree of saturation with tourist economic facilities
IN South Kazakhstan was determined. In terms of
saturation with tourist economic facilities, we attri-
bute only Almaty province to high potential, Zhetisu
and Turkestan provinces to medium potential, and
Zhambyl and Kyzylorda provinces to low potential
regions.

The ecotourism potential of South Kazakhstan
provinces was determined by analyzing the data in
Table 4 and Figure 6. One of the main goals of the
research was to determine the overall ecotourism
potential of South Kazakhstan based on the sum of
points in the first three tables, and finally, we made
a table of total points and a cartogram according to
those results (Figure 6), (Table 4).

The total score in Table 4 was calculated by add-
ing the sum of the scores of the 3 tables above and
then 4 scales were created by dividing the scores
into equal intervals. The intervals are above 900,
600-900, 300-599 and below 300. The highest value
scale is “high potential”, the next is “medium poten-
tial”, then “low potential” and the lowest value scale
is “no potential”. According to the saturation level
of the resources necessary for the development of
ecological tourism, the background of the cartogram
was painted with different colors based on the gra-
dation intervals.
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According to the conducted research, the degree
of saturation with the necessary resources for the
ecotourism of South Kazakhstan was determined.
The potential of the region was determined based
on its saturation with the necessary resources. The
results of the study showed that Almaty province is
a high-potential area, Zhetisu and Turkistan prov-
inces are medium-potential areas, and Kyzylorda
and Zhambyl provinces are low-potential areas in
the region.

The transition to ecologically safe and sustain-
able development is one of the main directions of
the foreign and domestic policies of the Republic of
Kazakhstan. Currently, there are significant oppor-
tunities to start the process of improving the living
environment of Kazakhstani people, to integrate the
activities of the departments and to unite the society,
to solve the national priorities for the future of the
country. Assessment of the current state of the en-
vironment requires attention to the most important
issues. The examination of the state of the environ-
ment by the relevant organizations identified prior-
ity environmental problems that require solving in
the first place. Based on our research, they are sum-
marized as follows:

- scarcity of water resources;

- degradation of pastures and fields;

- atmospheric air pollution in urban areas;
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- pollution of water bodies with wastewater;

- pollution of the environment with solid indus-
trial and household waste;

- lack of forests and specially protected natural
areas.

The development of ecotourism is the most ef-
fective way to reduce the negative impact on the
ecosystem as a result of tourist activities. Almost all
countries of the world pay great attention to the de-
velopment of ecotourism (Nazarchuk M. K., 2001).
As we observed in our research, with its own char-
acteristics, there is a great opportunity to create a
competitive tourism industry in South Kazakhstan.

Kyzylorda
Province

Province

They can be described as follows:

- favorable geopolitical situation of the re-
gion, which requires the passage of international
tourist and commercial flows through this terri-
tory;

- political stability, implementation of demo-
cratic changes and economic reforms;

- various natural landscapes, diversity of flora
and fauna for the organization of ecological tourism,;

- diversity of various cultural and historical rec-
reational resources that are objects of ecological
tourism,;

- availability of free labor resources.

Zhambyl

Legend

Above 900 - high potential
600-900 - medium potential

300-599 low potential

0 no potential

Figure 6 — Saturation of South Kazakhstan with ecotourism facilities
Note: Compiled by authors based on data from (Table 4)

However, despite this, there are a number of
problems with the development of ecological tour-
ism. The current tourism system in Kazakhstan can-
not fully satisfy all the needs and wishes of tourists.
Most recreational resources require the creation of a
fairly complex material base.

Conclusion

The pandemic has exposed the extreme vulner-
ability of the tourism industry. Never before has
global tourism experienced a setback of this magni-
tude, and this makes analysis of demand for individ-
ual destinations extremely important, as the results
can help identify potential target markets and new
demand segments (Csoban et al., 2022). In order to
develop, plan, manage and monitor ecotourism and
ensure its long-term development, UNWTO has de-
fined the following basic principles:

- ecotourism should contribute to the protection,
improvement and sustainable development of natu-
ral territories;

- ecotourism requires the implementation of
specific policies, strategies and programs for each
country, region and territory;

- ecotourism requires harmonious and effective
coordination systems with all interested parties, in-
cluding government agencies, non-governmental
organizations and local communities;

- ecotourism planning should include specific
criteria for the division of territories into districts,
should designate specially protected areas and areas
with a low tourist impact;

- infrastructure in the field of ecological tour-
ism should be developed in such a way that natural
landscapes do not undergo significant changes; it is
necessary to use energy sources that do not pollute
the environment;
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- means of transport and communication used in
ecotourism areas should have a low level of pollu-
tion;

- it is necessary to introduce organizational,
financial, tax and other mechanisms that allocate
monetary income from ecotourism mainly to the
needs of specially protected natural areas;

- education and professional training are nec-
essary conditions for sustainable development and
management of ecotourism;

- ecotourists need complete and specific infor-
mation “before the trip” and “during the trip”. Pro-
viding detailed information is one of the elements
that distinguish ecotourism from traditional tour-
ism, and this information can be provided in various
forms (brochures, guides, maps, booklets, etc.);

- advertising materials about ecotourism should
include sufficient information about the visited
area.

Taking into account these recommendations and
principles, the development of eco-tourism in South
Kazakhstan and the effectiveness of nature protec-
tion work will increase, and at the same time, it can
play a major role in improving the environmental
situation and stimulating the sustainable develop-
ment of the country (Sustainable development).

We evaluated the main tourist and recreational
resources necessary for the development of ecotour-
ism in this region. As a result, South Kazakhstan is
considered to be one of the great special and high-
potential regions for the development of ecological
tourism. As a basis for this, we can say that the re-
gion is very rich in tourist-recreational and socio-
economic resources, at the same time, it has enough
tourist economic facilities compared to other re-
gions in the Republic of Kazakhstan. If we use these
resources efficiently and economically, the ecologi-
cal tourism of the territory will develop faster.
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