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«AAHALLA®TbI LLIY-UAEMCKMX FOP»: MEPBbII OMbIT BLIAEAEHMS
B KA3AXCTAHE KAIOYEBOI BOTAHUYECKOWM TEPPUTOPUM
MO OBHOBAEHHbBIM KPUTEPUSIM

B ycaoBusx BbipaxkeHHon 6uoreorpaduueckorn mosamuHocTn KasaxcraHa BbiaeAeHre Kalouesbix
6oTtaHnueckmx tepputopuin (KBT/IPA) paccmatpmBaeTcs kak MHCTPYMEHT MPOCTPAHCTBEHHOM MPUO-
pyTM3aLMK Mep MO OXPaHe PacTUTEAbHOrO MOKPOBa CTpaHbl. [1peAcTaBAeHbl pe3yAbTaThl anpobaumm
aAQNTUPOBaHHbIX K ycAoBUSAM KazaxcTaHa kputepues BblaeAeHMs KaloueBbix 60TaHUUYECKUX TeppUTO-
pUiA U MX COMPSIXKEHUS C MOAXOAOM KAtoueBbix panoHoB 6ropasHoobpasms (KPB/KBA). Ha npumepe
LLIy-Maerickmnx rop BoiaeaeHa KBT IPA-KZ-IS 1 npoaeMOHCTprpoBaHa NPUMEHNMMOCTb AOKAAM30BaHHbIX
kputepues A—C npu 06s3aTeAbHOM TakcoHoMMueckon Baamaaumm (Plants of the World Online/POWO,
The World Checklist of Vascular Plants/WCVP, International Plant Names Index/IPNI) 1 nnTterpauum
Pa3sHOPOAHbIX MCTOUHMKOB AaHHbIX (Global Biodiversity Information Facility/GBIF, iNaturalist, rep6a-
puu, noAeBble 06cAep0BaHMs). OnpeAeAeHbl reorpaduyeckme rpaH1Lbl M COCTaB KCeponeTpoOMUTHbIX
C000LLIEeCTB OMyCTbIHEHHbIX CTEMNei C MaKCMMaAbHOM KOHLEeHTpaumen (A0 90% M3BECTHOM MMPOBOW MO-
nyAsumm) naaeosHaemuka Incarvillea semiretschenskia v ydactem y3KOAOKaAbHbIX SHAEMUKOB, BKAIO-
yas Tulipa regelii. okasaHa nprMmeHMMOCTb noakpuTepmes Al, A3, A4, B2, B3 n, B perroHaAbHOM
nntepnpetaummn, C3. CchopMyAnMpPOBaHbI MPAKTUYECKUE PEKOMEHAALIMMN: CTAHAAPTU3MPOBAHHbIN GAQHK
(wabaoH) onmncanms KbT, yHuduumpoBaHHoe KOAMPOBaHME MECTOOOUTAHMI, YrPO3 U 3eMAEMNOAb30Ba-
Husa (IUCN Habitats v3.1; IUCN-CMP Threats v3.2), kapTupoBaHme rpaHuu, a Takke nHterpaums KbT
B cetr OOTTT 1 OECM 1 B MHCTPYMEHTbI TEPPUTOPUAABHOIO MAQHMPOBAHMS B KOHTEKCTE AOCTMXKEHMS
rAOBGaAbHOM LIeAM COXpaHeHus 6ropasHoobpasuns 30x30.

KatoueBblie caoBa: kaloueBble GoTaHnueckme Tepputopum (KBT), Incarvillea semiretschenskia, LLy-
Maerickme ropbl, kputepmn IUCN, coxpaHeHmne 6rnopasHoobpasms.

A.V. Dubynin*, V.G. Epiktetov, L.A. Dimeyeva, A.A. Kurmantayeva
RSE on the Right of Economic Management “Institute of Botany and Phytointroduction”,
Committee of Forestry and Wildlife, Ministry of Ecology and Natural Resources
of the Republic of Kazakhstan, Almaty, Kazakhstan
*e-mail: adubynin@botsad.kz

“Chu-Ili mountains landscapes”: the first experience in Kazakhstan
of designating an important plant area under updated criteria

Against the backdrop of Kazakhstan’s pronounced biogeographical mosaic, the designation of Im-
portant Plant Areas (IPAs) serves as a practical tool for spatially prioritizing measures to conserve the
country’s vegetation cover. This paper presents the results of testing the criteria for identifying IPAs
adapted to the conditions of Kazakhstan, and their alignment with the Key Biodiversity Areas (KBAs)
approach. Using the case of the Chu-lli Mountains (IPA-KZ-IS), we demonstrate the applicability of
localized criteria A—-C, emphasizing the need for rigorous taxonomic validation (POWO, WCVP, IPNI)
and the integration of heterogeneous data sources (GBIF, iNaturalist, herbarium collections, and field
surveys). The geographical boundaries and species composition of xeropetrophytic communities of de-
sertified steppes have been delineated, revealing a high concentration (up to 90% of the global popula-
tion) of the paleoendemic Incarvillea semiretschenskia, together with several geographically restricted
endemics, including Tulipa regelii. These findings support the use of subcriteria A1, A3, A4, B2, B3, and,
under regional interpretation, C3. Practical recommendations are proposed, including a standardized
IPA description form, unified coding of habitats, threats, and land use (IUCN Habitats v3.1; IUCN-CMP
Threats v3.2), boundary mapping, and the integration of IPAs into national protected area and OECM
networks, as well as into spatial planning tools, in the context of achieving the global biodiversity con-
servation target 30x30.

Keywords: Important Plant Areas (IPA), Incarvillea semiretschenskia, Chu-Ili Mountains, IUCN cri-
teria, biodiversity conservation.
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«LLly-Ine TayAapbIHbIH, AQHALUATTAPbI»: XKAHAPTbIAFAH KPUTEPUIAEp OoMbIHLIA
Ka3sakcTaHAa oklayAaHFaH 60TaHMKAABIK, TEPPUTOPUSIHBI BOAIN KOPCETYAIH,
AAFaLUKbI TAXipUbeci

KasakcraHHbIH aiikbiH G1oreorpadusiAbik, MO3aMKaAbIAbIFbI XKaFAaMbIHAQ OKLAyAaHFaH GOTaHM-
KaAblk, TeppuTopusirapabl (OBT/KBT) 6eAriaey eAaiH 6CIMAIK XKaMbIAFbICbIH CakTayFa GarblTTaAFaH
LapaAapAbl KEHICTIKTIK TypfFblAaH 6aCbIMABIKMEH >KOCMapAayAblH, MPaKTUKAAbIK, KYPaAbl pPeTiHAE
KapacTbipblAaabl. OKliayAaHFaH GOTaHMKAAbIK, TEPPUTOPUSAAPAbI BOAY WapTTapbiHbiH KasakcTaH
KaraaiblHa 6eriMAeY HaTUXKeAepiH B61oaAyaHAbIKTbIH, OKLllayAaHFaH ayaaHaapbiH (EOA/KPB) 6eay-
MEH YIAecTipy HaTuxxeAepi 6epiareH. LLIy-lae Tayaapbit (IPA-KZ-IS) MbicaA peTiHAE aAblirn, AOKaAM3a-
umgaraHFaH A—C wapTTapbiHbIH MIHAETTI TYPAE TaKCOHOMMSIAQ KOAAQHY CEHIMAIAITI pacTtay (POWO,
WCVP, IPNI) meH apTekTi aepekkesaepai (GBIF, iNaturalist, rep6apuii, aAanaabik, 3epTTeyaep) Gipik-
Tipe KOAAQHY MYMKIHAIT alkbiHAAAADBL. LLleaaeHreH aananapaarbl KceponeTpoduTTik KaybiIMAAC-
ThIKTapAbIH, reorpamsIAbIK, LEeKapaAapbl MEH TYPAIK Kypambl aHbIKTaAbIM, NaAeosHAeMUK Incarvillea
semiretschenskia TypiHiH >xahaHAbIK, MonyAsumsCbiHbIH LWamMameH 90 %-bl OCbl OHIPAE WOFbIPAAHFaHbI
JK&He Tap apearAbl SHAEMUKTEPAIH, COHbIH iliHae Tulipa regelii TypiHiH Ke3aeceTiHi KkepceTiAai. bya
A1, A3, A4, B2, B3 wapt 6eAikTepiH, ar eHipAik TyciHAaipmeae C3 wapT 6eAiriH KoapaHyFa 6OAATbI-
HbIH KepceTeai. [NpakT1KaAbIK, YCbiHbICTap KypacTbipbiAFaH: OBT >xa3barapbiHblH, CTaHAAPTTAAFAH
OGAAHKbI, MEKEH OPbIHAAPbIH, KAaTEPAEP MEH >Kep MarnAaraHy TYPAEpiH KOATay KYMECiH yMAecTipy
(IUCN Habitats v3.1; IUCN-CMP Threats v3.2), aymak, lwekapaapbiH Kaptorpadgumsaay keHe ObT
HbicaHAapbiH EKTT MeH YATTbIK KOpFaAaTbiH Taburn aymakrap meH OECM xenirepite yitaecTipyre,
coHAan-ak, 30x30 >xahaHAbIK, 6M0aAyaHABIKTbI CakTay MaKcaTTapblHa >KeTY asiCbiHAA ayMaKThIK, XKOC-

napAay KypaAAapblHa €Hri3Yy YCbIHbIAAAbI.

Ty#in cesaep: okliayAaHFaH 6oTaHukaAblk Tepputopusiaap (OBT), Incarvillea semiretschenskia,
LLly-Iae Tayaapbl, [IUCN wapTTapbl, 6M0aAyaHAbIKTbI CakTay.

BBenenue

Briienenne KitoueBbix 0OTaHHMUYECKHX TEppH-
topuit (KbT; Important Plant Areas, [IPA) sBnsietcs
OJTHUM 13 P PEKTHUBHBIX HHCTPYMEHTOB IIPOCTPAH-
CTBEHHOW MPUOPUTHU3ALMU IPUPOJOOXPAHHBIX MEP
Ha T700aTbHOM, PErHOHAIFHOM M HAalMOHAJIHLHOM
ypoBHsax (Adams et al., 2019; Darbyshire et al.,
2017). Ana Kazaxctana 3TOT OJXO0/1 UMEET 0cob0e
3HAaYCHUE B CBSI3U C BBIPAKCHHOM Ouoreorpadu-
YECKOW MO3aWYHOCTBIO TEPPUTOPUH, COUYETAHHUEM
TOPHBIX, CTETIHBIX U ITyCTBIHHBIX 3KOCHCTEM, HEPaB-
HOMEPHOW M3yYEHHOCTBHIO ()JIOPHI, @ TAKIKE PETrro-
HAJIbHBIMH PA3JIHMUUSIMH B CTPYKTYPE YIPO3, BKIIIO-
yasi WHQPACTPYKTYpHOE pa3BUTHE, WPPHUTaIHIO,
HepeBbIIac, MOKaphbl U KIIMMATHYeCKUE U3MEHEHUSI.

AKTyaJllbHOCTh ~ HAcCTOAIIETO  HMCCIEIOBaHMS
omnpezesieTcs HEoOXOIUMOCTBIO aJanTaluy IJIo-
6anpupix KputepueB KbT k mpupogHbsIM ycioBH-
am Kazaxcrana. Exaunble yHuBepcanbHble HOPOTH
MOTYT TPUBOJUTH K TEPEOLECHKE (IOPHUCTHUECKU
0oratblx paiiOHOB M OJJHOBPEMEHHO K HEJOOLICHKE
KCEPOPUTHBIX U MYCTHIHHBIX KOMIUIEKCOB. B cBs-
3M C 3TUM JIOKaJbHas HacTpoiika kputepues A—C,
TaKCOHOMHUYECKass W HOMEHKJIATypHasi CBEepKa C
MeXTyHapoIHbIMU Oazamu naHHBIX POWO, WCVP

u [PNI, a Takxe nHTErpanys HalMOHAJIBHBIX IEpey-
HEW IEHHBIX U OXPaHAEMbIX PACTEHHUU IMO3BOJISIIOT
MTOBBICUTH TOYHOCTH U 00OCHOBAaHHOCTh OTOOPA Tep-
puTOpHiA. DTO, B CBOIO OYepe/ib, YCHUINBAET yIpaB-
JICHYECKYIO IPUMEHUMOCTh PE3yJIbTaTOB U CO3/1aET
OCHOBY [UISl IX MHTETPALMH B CUCTEMBI 0C000 OX-
paHsSeMBIX TPUPOIHBIX TeppuTopuid, KirroueBbix
pationoB 6nopasznooopasus (KPb; Key Biodiversity
Areas, KBA), nporeayp OLIGHKH BO3JCHCTBUS Ha
OKPY)KAOIIYI0 CPEy W TEPPUTOPHUATHHOTO TIAHH-
pOBaHUSL.

Baxxno He TompKO (hopManbHOE IPUHSTHE a/IaTl-
TUPOBAHHBIX KPUTEPUEB, HO M HAKOIUICHHUE MpaK-
THYECKOTO OIbITa WX TPUMEHEHHS B Pa3INIHBIX
peruonax Kasaxcrana. Takoli ombIT HEOOXOIUM
JUTST KOPPEKTHOTO pPaHXMPOBAHHS Y4YacTKOB, 00e-
CIICYCHUSI COMOCTABUMOCTH PE3YyJbTATOB U THPA-
KAPYEMOCTH METOIWYECKUX pemreHuid. OcoOeHHO
3HAQUYUMBI MOJICTIFHBIC IPUMEPDI AJII TEPPUTOPUI C
BBICOKOW KOHIIEHTpaled SHJAEMUYHBIX, PEIKUX U
YIpOXKaeMbIX BUIOB PACTCHUIA.

B cBs3u ¢ atuMm manamadTer Hly-Mnetickux rop
KaK TeppUTOpUsi, 00JIajIaroIias BEICOKOH OOTaHHYe-
CKOM U MPUPOJOOXPAHHON 3HAYUMOCTBIO, SIBIISIOT-
Csl TIOKa3aTeNIbHIM OOBEKTOM JIJISl TECTOBOTO IPH-
MEHEHU aIalTHPOBAaHHBIX K ycnoBusaM Kazaxcrana
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kputepueB Belaenenuss KbT u ero onenku, a camo
HCCIIEIOBAHNE UMEET OOJbIIOE HAyYHO-TIPaKTHYE-
CKO€ 3HaueHHUE.

B 2023-2025 rr. aBTOpamMu ObUT MPOBEACH PSII
HCCIIEJOBAHNH, TOCBSILIEHHBIX COBPEMEHHOMY pac-
MIPOCTPAHEHUIO, OMOJOIMH W 3KOJOTMU Y3KOJO-
KaJbHOTO naneosxaemuka Kaszaxcrana Incarvillea
semiretschenskia, a Takxe APYTMX SHIEMUYHBIX,
PeAKHMX W YrpOoXKaeMbIX BUIOB pacTeHUH U CO-
obmiectB ¢ ux ydactuem B llly-Mnelickux ropax.
[lomydenHsle JaHHBIE TO3BOJNIMIN YTOYHHUTH pac-
MPOCTPaHEHUE M XapaKTEPUCTUKH MECTOOOMTaHHN
BUJA, OLEHUTh PUCK €r0 MCUYE3HOBEHHUS M 000CHO-
BaTh Kareroputo Endangered no xputepusim Kpac-
noro criucka MCOII, mpoanann3npoBaTh €ro MoJe-
KYJISIPHO-TEHETHUECKHUE CBSI3U C OJIM3KUMH BHIIAMH,
a TaK)Ke OMUCaTh OCHOBHBIC THUITBI MECTOOOUTaHUI
(Dimeyeva et al., 2024; Dubynin & Epiktetov,
2024a).

Llenb TaHHOM CTaThU — PEACTaBUTh PE3YIIHTATHI
MEPBOrO MPUMEHEHUS aJalTUPOBAHHBIX K YCIIOBH-
sim Kazaxcrana kputepues Boiaenenust KbT na npu-
Mepe Mectoobutanuit /ncarvillea semiretschenskia
U JPYyTruX SHAEMHUYHBIX, PEAKHX U YIPOKAEMBIX
BHUJ0B pactenuit Llly-Nnelickux rop, a Taxxe npea-
JIOKHUTh PEKOMEHJALNH 110 JaJbHEHIIEMy HCIIOIb-
30BaHUIO 3TUX KPUTEPHEB B PA3IMYHBIX PETHOHAX
CTpaHbl Ul BBISBJICHUSI MPUPOJHBIX TEPPUTOPHH,
LEHHBIX JJIsI COXpaHEeHUs1 OnopasHooopasusi.

0O030p JauTEpaTYpHI

Konuenmus KnroueBbix O0OTaHHMUYECKHX TEppH-
Topuii, pazpaborannas Plantlife International, Ga-
3UpYeTCS Ha TPEX OCHOBHBIX KPUTEPHSX: HATUIHU
yTPOXKaeMbIX U SHIAEMHYHBIX BUJOB pacTeHuil (A),
3HAYUTEIILHOM  (PIIOPHCTUUECKOM — pa3zHooOpa3un
pacTuTenbHBIX coobmiecTB (B), a Takke mpucyT-
CTBUM PEAKHX U yrposkaeMbix mectoooutanuii (C)
(Anderson, 2002; Plantlife International, 2004). B
MOCEAYIOUINX METOANYECKUX pa3padoTKax IOA-
YepKUBAJIACh HEOOXOAUMOCTb YUUTHIBATH HE TOIBKO
COOCTBEHHO (DIIOPUCTHYECKYIO IIEHHOCTh TEPPHUTO-
PHiA, HO ¥ COIIMATbHO-9KOHOMHYECKYIO 3HAYMMOCTh
pacTUTENBHBIX PECYPCOB, a TAKXKE YS3BUMOCTH Me-
CTOOOMTAaHUH K KJIMMaTHUYECKUM U aHTPOIIOI'€HHBIM
BoznetictBusiM (Daru et al., 2020; Plantlife, 2018).

[onxon KBT nokazan cBoro pe3yiabTaTHBHOCTD
B EBpore, rae 6bu10 Beigeneno 6omnee 1200 teppu-
Topuil B 17 cTpaHax, oxBaTbIBaronMx okoso 30%
OoTaHn4yeckoro paznooOpasus perrona (Radford et
al., 2011; Radford & Odé¢, 2013). B nanbHeiiem

OH OBIJI COOTHECEH C COBPEMEHHBIMH MEXKAyHa-
POHBIMHA MEXaHM3MaMH COXpaHEeHHs] OHMOpa3Ho-
oOpa3usi, BKiIIOYash OOHOBJICHHBIE TOOPOBOJIBEHBIC
Mepbl TI0 coxpaHeHuto pactenuit Ha 2024-2030 rr.,
npuHATHIE B paMKax KoHBeHIIMHN 0 OHOTOTHYECKOM
pa3zHoo0pasznuu s MOJACPKKU peanm3annn KyHb-
MHUHCKO-MOHpeabcKoil  T7100anbHON  paMOYHOM
MporpaMMBbl 10 OMopasHooOpasuio. Bmecre ¢ Tem
MEXJIyHAPOJIHBI OIBIT MPUMCHEHUS KpPUTEPUCB
KBT mokazan HEoOXOIWMOCTb WX PErHOHATBHON
ajJlanTanuy, TOCKOJIbKY YHHBEpCAIbHBIE IMOPOTO-
Bble 3HAYEHMsI HE BCerja OJMHAKOBO MPUMEHUMBI
K TEPPUTOPHUSM C Pa3IMYHON MPUPOAHON CTPYKTY-
pOii, ypOBHEM HM3YYEHHOCTH M XapaKTePOM YyTPO3
(Darbyshire et al., 2017; Kor et al., 2025).

B o6HoBnenHol cucreme kpurepueB KBT Obuta
COXpaHEHa COIOCTaBHUMOCTb PE3yJIbTaToOB U 00e-
CIIEYCHO COMpsDKEHHE ¢ TTo1xoa0oM KiroueBbIx paii-
oHOB OmopazHooOpasms (Darbyshire et al., 2017;
IUCN, 2016, 2022). Dto umeer ocoboe 3HAYCHHE
JUISL CTpaH, TJIe JaHHbIE O PAaCIPOCTPAHEHUH BHJIOB,
COCTOSTHIH MECTOOOWTaHMH 1 YyTpo3ax pacrpeee-
HBI HEPAaBHOMEPHO, a MPHUPOIO0XPAHHBIE PEIICHUS
JIOJDKHBI OBITH COBMECTHMBI C MEKIYHAPOIHBIMH
CTaHIapTaMyd ¥ HAIMOHAJIHHBIMU CHCTEMaMH Tep-
PUTOPHATLHON OXPAaHBI.

B Kazaxcrane nepBbie pabOTHI 1O BBIACICHUIO
KBT Obutu Beimosinenst B 20122015 rr. B npeaenax
[IpuceBepoTAHBIIAHCKOH MOANMPOBHUHLIMH ObLTa BbI-
neneda 31 KBT ¢ ucnonbp30BaHUEM METOIUYECKUX
MOIX0JI0B, pa3paboTaHHbIX 111 Cubupu (Artemov
et al., 2007, 2009; Dimeyeva et al., 2013; Dimeyeva
& Vesselova, 2014; Kudabayeva et al., 2014, 2015;
Sultanova et al., 2014). [domoiaHUTENTbHO OBLTA
ommcana KbT «/lempta Cripmapen» (Dimeyeva et
al., 2014), a B 2023 r. o6ocHoBana KBT «Jlonuna
Kypte», cBsizannas ¢ oxpanoit Tulipa regelii v Iris
kuschakewiczii (Dubynin, 2023).

B 2025r. A.B. lyosaun u JI.A. lumeesa npen-
JIO’KWJIM BapUaHT HAIlMOHAJIBHOM aJanTaluu KpyuTe-
pueB KBT. B aToi#t paboTe ObLI mpoaHaTHM3UpOBaH
onbIT LenTpansuoit u CeBepHOU A3UM, JaHBI ITpaK-
TUYECKHEe PEKOMEHJAIMH M0 OTOOpY BHIIOB, BHI-
0opy y4acTKOB M HMCIOJIB30BaHHUIO CTaHjapTa (a-
6nona) ommcanus KBT, Bkmowaromero mosust amst
nanbHeimei narerpauun ¢ nogxoaom KPb. Takxke
Op1a momuepkayTa posb KbT B peamm3arnuu KyHb-
MHUHCKO-MOHpeanbcKOl  II100anbHOM  paMOYHON
MPOrpaMMBbl 10 OMOPa3HOOOPa3UI0 M JOCTHKCHUN
e 3030 (Dubynin & Dimeyeva, 2025).

Takum o0pazom, wuMerouIecs MyOIUKaIu
chopMHUPOBAIH METOAUYECCKYIO OCHOBY JIJISI BBIIC-
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nenust KbT B KazaxcTane, ogHako coxpassercs no-
TpeOHOCTh B MPAKTUYECKOH arpodaryu 0OHOBIICH-
HBIX W HallMOHAJBHO aJalTHPOBAHHBIX KPUTEPHEB
Ha KOHKPETHBIX TeppuTopusix. OcOOCHHO 3HAUUMBI
KEWChI, TMO3BOJISIOIINE NMPOBEPUTH MPUMEHUMOCTD
kpureprueB A—C B yCIOBHSX apUAHBIX TOPHBIX CH-
CTeM, TJe BBICOKas MPUPOJOOXpaHHAS IIEHHOCTH
MOYeT OBITh CBSI3aHa HE CTOJBKO ¢ o0umM (iaopu-
CTHYECKHM OOTraTCTBOM, CKOJIBKO C KOHIIEHTpaIHel
Y3KOJIOKAJIbHBIX HJIEMHUKOB, PEAKUX BHUJIOB U yS3-
BHMBIX KCepomeTpoUuTHBIX coobmecTB. B sTom
orHomeHuu Illy-Mneiickue ropsl NpeACTaBISIEOT
c000¥ Ba)XKHBIN MOJICTHHBIN YY4aCTOK IS AAJTbHEH-
niero pa3Butust HauuoHanbHol cetu KBT.

Metopoaorus

HccrenoBanne HanpaBiIeHO Ha IPOBEPKY MPH-
MEHHMOCTH aJIalITUPOBAHHBIX K ycJIoBUsM Kazax-
CTaHa KpUTepueB BhleseHusT KimroueBbix 00TaHU-
yeckux Tepputopuil Ha mpumepe Lly-Uneiickux
rop. OCHOBHOH HCCIIEIOBATEIBCKUM BONPOC 3a-
KITFOYAJICSl B TOM, ITO3BOJISFOT JIU a/IallTUPOBAHHBIC
kputepuu KBT/IPA 000CHOBaHHO BBIICIHUTH TEP-
PUTOPHIO, 3HAUMMYIO JJIs1 coXpaHeHus [ncarvillea
semiretschenskia, Tulipa regelii m cOIMyTCTBYIO-
HIMX PEJKUX, YHIEMUYHBIX U YIPOKAEMBIX BHJIOB
pacTeHuil, a Takke MX MecTtooOuTaHuii. Pabouas
TUIOTE3a COCTOsIa B TOM, YTO COYETaHHE TOJe-
BBIX JaHHBIX, OTKPBITHIX U(PPOBBIX HAOIIOACHUH,
repOapHbIX U JINTEPATYPHBIX UCTOYHHKOB, TAKCO-
Homuueckoi Bamupauuu u ['MC-oxoHTypuBaHuUs
no3Boisier BoiAenuTh KBT, coorBercTByrOmIyIo
aJanTUPOBAHHBIM KPUTEPHUSIM M OTPAXKAIOLIYIO HE
TOJILKO pacrpe/ieliecHue MPHUOPUTETHBIX BUIOB, HO
U TPOCTPAHCTBEHHYIO CTPYKTYPY KIIOUYEBBIX Me-
CTOOOUTAHUH.

Marepuranamu HCClIeIOBaHUS TOCITYKIIN J1aH-
HBIE TIOJIEBBIX o0cienoBanuii 2023—2025 rr., TOUKH
HAXOJI0K TPHUOPUTETHBIX BUJIOB, NaHHbIe iNaturalist
u GBIF, xocMuueckie CHUMKU, CBEICHUS O IPUPOI-
HBIX pyOexax Ily-Wneiickux rop, omyOIMKoBaH-
HBbIE MaTepUaNbl O PacpPOCTPAHCHUH H MECTOOOH-
tanusx [ncarvillea semiretschenskia n cBsI3aHHBIX
C HUM pacTuTenbHbIX coodmecTB (Dimeyeva et al.,
2024; Dubynin & Epiktetov, 2024a; iNaturalist,
2025), a TakxKe aBTOPCKHE KOJIWYECTBEHHBIE TaH-
HBIE, UCTIOJIb30BaHHBIC PaHee MPHU OIICHKE PUCKa HC-
YEe3HOBEHHMS BHJa 10 KputepusaM KpacHoro crimcka
MCOII (Dubynin & Epiktetov, 2024a, 2024b). B
KadecTBe 0a30BBIX HCTOYHUKOB JIJISI XaPaKTEPUCTH-
KU (IIOPUCTHYIECKOTO OOraTcTBa M PaCTUTEIBHOCTH

[ly-Uneiickux rop OBUIM HCIOJIB30BaHBI ITyOIH-
kaiuu WM.M. Ponagyruna u B.B. ®uctoH, a Takxke
B.H. Xpammosa (Khramtsov, 1983; Roldugin &
Fisyun, 2018). Kpome Toro, Obl1 yuTeH OmyOIuKO-
BaHHBIM B 2024 r. aHaNM3 JTUTEPATYPHBIX JAaHHBIX
0 COCTaBe PACTHTEIHHBIX COOOIIECTB C y4acTHEM
Incarvillea semiretschenskia, B paMkax KOTOPOTO
ObLIa MOJTrOTOBJICHA CBOJHAS TaOIUIIA 1O BOCEMHU
nctounukam (Dimeyeva et al., 2024, Table S.1).
DT CBECHUS TaKXKe MCIIOIB30BAINCH PH POPMHU-
poBanuu utorooro crucka BugoB KbT.

[Ipouenypa uccnegoBaHus BKIIIOYaNa HECKOIb-
KO TOCJeN0oBaTelbHbIX 3TanoB. Ha mepBoM stame
ObUTH COOpaHBI W COIOCTaBJICHBI JIUTEPATypHEIE,
repbapHbIe, TIOJIEBBIE W OTKPBITHIE NHU(POBHIE TaH-
HbIC O TIPUOPHUTETHHIX BUIAX U PACTUTEIBHBIX CO-
obmectBax Ly-Wneiickux rop. Ha BTOpom sTame
MPOBOJIMIACH TAKCOHOMHYECKAs CBEpKa BUIOB U
aHaIlN3 WX SHAEMUYHOTO, CyOIHAEMUYHOTO U MPH-
pomooxpanHoro cratryca. Ha tperrem atamne B 'C-
CpeJie BBINOJIHAJIOCH MTPOCTPAHCTBEHHOE COBMEIIE-
HHE TOYEK HAXOJOK NPUOPUTETHBIX BUAOB, JAHHBIX
MOJICBBIX OOCiemoBaHnid, MaTepuanoB iNaturalist
u GBIF, xocMHuecknx CHMMKOB M TPHUPOJHBIX
py6exeii llly-Uneiickux rop. Ha uerBeprom sra-
e OpuTH yTouHeHbl TpaHunbl KbT ¢ yderom pas-
MEIIEHNsT KIIIOYEBBIX MecTooOMTaunii Incarvillea
semiretschenskia, Tulipa regelii v COyTCTBYIOIINX
KCeporeTpo(UTHBIX COOOIIECTB, a TAKKE aJIMUHU-
CTPATUBHBIX U NPUPOOOXpaHHbIX rpaHul] JKycaH-
JIATMHCKOM TOCyJIapCTBEHHOM 3amoBEIHON 30HBI U
My3esi-3anoBeHuka « Tamranel». Ha 3akimounTens-
HOM JTalle ITOJTy9eHHbBIC JAHHBIC OBbLITH HHTEPIIPETH-
pPOBaHbI B COOTBETCTBUU C aIallTUPOBAHHBIMU KPU-
tepusmu KBT u ucnonb3oBaHbl i MOATOTOBKH
OTHCaHUS TEPPUTOPHUH.

[IpoctpanctBennoe BoiAenenue rpanul; KbBT
BemonHsiioch B I'MC-cpene. PabGounii macmitad
kaprorpadupoBanus coctasun 1:100 000; s
KJIFOUEBBIX YYACTKOB M MPOBEPKU TPAHUI] UCIIOIb-
30BaJIcsl Oosiee JeTanbHBI MPOCMOTP B Macmitade
1:50 000. Koopaunaruast ocuoBa — WGS 84. OkoH-
TypUBaHUE MPOBOTUIOCH IKCTIEPTHO, C yUeTOM (pak-
TUYECKUX TOUYEK HAXOJOK MPUOPUTETHBHIX BHJIOB,
MIPOCTPAHCTBEHHON CTPYKTYPHI UX MECTOOOUTAHUIA,
MIPUPOJIHBIX pyOexkeil TaHamadTHOr0 KOMIUIEKCa, a
TaK)Ke CYMICCTBYIOMNX aIMUHUCTPATUBHBIX U TPU-
POIOOXpaHHBIX TPAHULL.

st onipeieniennst SHASMHUKOB U CyOIHIEMHKOB
Kazaxcrana ucmonp3oBanuchk cBogka C.A. KyOen-
TaeBa ¢ coaBTopamu M maHHbIe Plants of the World
Online (Kubentayev et al., 2024; POWO, 2025).
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Omnpenenenue BUOB OCYIIECTBISIIOCH IO MOHOTpa-
¢usm «Dmopa Kazaxcranay B eBsatu Tomax u «Ui-
JIFOCTPUPOBAHHBIN ompeaenuTens pactenuil Kazax-
crana» B aByx Tomax (Flora Kazakhstana, 1956,
1958, 1960, 1961a, 1961b, 1963, 1964, 1965, 1966;
Illyustrirovannyi opredelitel rastenii Kazakhstana,
1969, 1972). Ha3BaHnus BUIOB MPUBOIITCS B COOT-
BETCTBUM C COBPEMEHHOM HOMEHKIIATYPOMl; aBTOp-
CTBO TaKCOHOB ykazaHo B Tabmuue 2 «IIpuoputer-
HBIE BHJIBD».

CBOIHBIN CITUCOK BHWJIOB PAaCTEHUN, OTMEUCH-
HbIX B 2023-2025 rr. B rpanunax KBT, 6bu1 moj-
BEPTHYT KPUTUYECKOMY aHAIU3y C TOUKHU 3PEHHS
CUHOHUMUKH, aKTyaIbHOM HOMEHKIATYphl M Xa-
pakTepa pacrpocTpaneHus. Buipl, BeI3BaBIINE CO-
MHEHUSI aBTOPOB, OBUIM HMCKIIIOUEHBL TOroBBIi
ciucok BuaoB KBT omybnukoBan B GBIF B mog-
IepkKy Hacrosmiei myomukamuu (Dubynin et al.,
2025). Ilpu sTOM aBTOpBI HE pacCMATPUBAIOT €TO
KaK OKOHYATEeNbHBII: CIHCOK MOXET YTOYHATHCA
U PacHIMPSITHCS IO Mepe cOopa U OIpeaeNieHHsT HO-
BBIX TepOapHbIX U (poTorpaduyecKnx MaTepraioB B
X0JI€ JaIbHEUIIINX UCCIIEIOBAHUN.

B xauecTBe OCHOBHOTO PyKOBOJICTBA MPH OIH-
canun KbT wucnonp3oBamuch pekoOMEHAALUU IO
ajanTtanuu KputepueB BbiieneHns KirodeBbix 0o-

Taouuna 1

TaHnueckux Teppuropuii Kazaxcrana (Dubynin &
Dimeyeva, 2025). [IpupomooxpaHHblii CTaTyC BH-
JIOB U KiaccuUKAIMs yrpo3 OICHUBAINCH C WC-
nonb3oBanueM [IUCN Threats Classification Scheme
v.3.2 (IUCN, 2020). OueHka 3KOCUCTEMHBIX YCIIyT
MPOBOJMIIACH B COOTBETCTBUHU C Kiaccu(uKanuen
Millennium Ecosystem Assessment (Millennium
Ecosystem Assessment, 2005). [lanabie mo ympas-
JICHUIO TEPPUTOPHUEH CONMOCTaBISUTUCH C MaTepua-
mamu World Database on Protected Areas (UNEP-
WCMC, 2023). Kmaccudukaius MecToOOUTaHUH
W 3eMJICTIONB30BAHUSl OCYIIECTBISUIACH HA OCHO-
Be IUCN Habitats Classification Scheme (IUCN,
2012).

Pe3y.]'leaTl)I Hu 06cy>w]elme

PesynpTatamu HcciIeOBaHUS SIBISIIOTCS OIH-
canme KioueBoil OOTaHWMYECKOW TEPPUTOPHH
«Jlanmmadter ly-Uneiickux rop» (IPA-KZ-IS) u
PEKOMEHJAINK 110 MPUMEHEHHUIO aJalTHPOBAHHBIX
kputepueB BbiaeneHus KBT B npyrux permonax
CTpaHBI.

Onwucanne KitoueBoit 60TaHUYECKOI TEppPHUTO-
pun «Jlannmadter Ly-Mnefickux rop» coriacHo
pa3paboTaHHOMY CTaHJapTy (I1a0IOHY)

Teozpaduueckue u AOMUHUCIPAMUBHbIE XAPAKMEPUCTNUKY YHACTKA

Hasganue Ha PYCCKOM S3bIKE

Jlanmmadrer Hly-Mneiicknx rop

Ha3zBanue Ha aHTIIHIICKOM SI3BIKE

Chu-Ili Mountains Landscapes

HazBanue Ha Ka3aXCKOM SI3bIKE

[ly-Ine TaynapbslHBIH JaHAMIAQTTAPEI

Kon KBT

IPA-KZ-IS

Crpana

Kazaxcran

Oomnactsb (peruox)

AJMaTHHCKas 001acTh

[Hupora nentpa (aec. KOOpa.) 43.90° N [Homnrota (gec. koopa.) 75.45° E
Beicora Hag yp. M. (MHHUMYM) 770 Beicora Hajg yp. M. (MaKCUMyM) 1095
Tomas (tbic. ra) 38.7 Hamuuue rpaau;, ~ KBT B BekTopHOM Ja

¢dopmare (*.kml/kmz nnum *.shp)
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Pucynox 1

Mecmononoxcenue KBT «Jlanowagpmor LLy-Hnetickux cop» (IPA-KZ-1S)

| ]
E75H25ETSHIo M ETSt225 0 15 2i5;
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Ipumeuanue: pabouuii macwumab kapmoepaguposanus 1:100 000, koopounamnas cucmema WGS 84. I'panuya KBT noxazana no
pesynomamam sxcnepmnoco I'HUC-okonmypusanus na 0cHoge noiegwix 0aHHbX, gepughuyuposannvix pomonabniodenuil iNaturalist/
GBIF u npupoonwix pybesceii LLly-Hneiickux eop. Cnesa: «grazosvie euovry Incarvillea semiretschenskia (ssepxy), Tulipa regelii.
I'panuya KBT 6 sexmoprom eude ucnonvzyemces 6 npoexme https://www.inaturalist.org/projects/kba-chu-ili.

Kpamkxoe onucanue KbT

KBT «Jlangmadter Lly-Wnefickux rop» pac-
rmojiokeHa B AjmMaTtuHckod oOmactm Kaszaxcrana,
B npezenax Ily-Mielickux rop — oJHOM U3 Hau-
0oJee 3HAYMMBIX BO (DJIOPHCTUYECKOM OTHOIICHHH
TOpPHBIX CUCTEeM cTpaHbl. HecMoTps Ha TO, 4TO OHa
HaXOIUTCS B TpaHUIAX 0co00 OXpaHsAEeMOH IpH-
poxuoii teppuropun (OOIIT) «XKycanmamuuckas
rocyiapcTBeHHas 3amoBenHas 30Ha» (KI'33), u
YaCTUYHO TIePeceKaeTcsl ¢ My3eeM-3all0BETHUKOM
«Tamramery — oOBexkTOM BeemupHOTrO Hacimemus
FOHECKO, opranusarus 10NOJTHUTEIHHON OXPaHbI
KBT sBnsiercs akryansHoi 3agaueit. [lnomaas KbT
cocTaBIIsIeT OKoJio 38,7 ThIC. Ta.

KBT oxBarbIBaeT MI0CKOBEPITUHHBIC XPEOTHI U
MOJIOTHE CKJIOHBI Ha BeIcOTax 770—1095 M, citoxkeH-
HbIE THeiicamu, ClaHIaMU W HU3BeCTHsKamu. Pac-
TUTENBHBIN TTOKPOB MPEACTABICH OIYCTHIHCHHBIMU
CTEIISIMH, D(PEMEPOHTHO-3TAKOBO-TIOTYKYCTapHUY-
KOBBIMH U KCEPOIETPODUTHBIMU  COOOIIECTBA-
mu. MckmountenbHas GoTaHWYEcKas 3HAYUMOCTD
ydacTKa omnpejaensiercsd KoHueHTpanued no 90%
W3BECTHOM MHPOBOW MOMYJIALMHU TMAJIEOIHIEMHUKA
Incarvillea semiretschenskia (IUCN EN), moxanb-
veiMu monyJsitusmMu  Tulipa regelii (IUCN EN),
a TaKKe MPHUCYTCTBHEM JAPYTUX PEAKHX U JHJC-
MUYHBIX BUIOB Kazaxcrana, Bkitowas Astragalus
pseudocytisoides,  Phlomoides  septentrionalis,
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Scutellaria titovii u Iris kuschakewiczii. Coobue-
CTBA C y9aCTHUEM 3TUX BHJIOB BKIIOUYEHBI B «3€TIEHYIO
KHHUTY AJIMATHHCKON 00JaCTW» KaK PeIKUE U HyXK-
maroruecst B oxpane (Zelenaia kniga Almatinskoi
oblasti, 2023).

IIpoctpanctBennas opranuzamnuss KBT ompe-
JIEJIICTCS. KOMITAKTHBIM PAaCIOJIOKEHUEM YeThIpeX
W3 TATH U3BECTHBIX yYACTKOB Mpon3pacTanus (J1o-
kanuTetoB) Incarvillea semiretschenskia, npuypo-
YEHHOCTBIO PEIKHX, SHAEMUYHBIX, KyJIbTypHO U CO-
LUAIBHO 3HAYUMBIX BUJIOB K KCEPONETPO(PHUTHBIM
CO00IIeCTBAM HU3KOTOPHBIX CKIIOHOB, a TaKXe CO-
OTBETCTBUEM T'PAHHUIl y4acTKa IMPHUPOJIHBIM pyOe-
’kaMm 1ieHTpasibHoi yactu Ily-Mineickux rop.

KittoueBbIM 2JIEMEHTOM TEPPUTOPHH C TOYKH
3peHUsT OOTAaHUYECKOW M MIPUPOTOOXPAHHON 3HAUN-
MoOCTH siBiisseTcsi y4acTok « ThipHakThl/AK-Ueky».
CormpeiensHbIe U TIEPUPEPHIAHBIC IO OTHOIICHHIO
K nokamuteraM Incarvillea semiretschenskia actu
KBT BemmonasIOT OyhepHyIo U CBA3YIOMY0 (HyHK-
nuto. OHU TMOAJIEPIKUBAIOT JIAHAMAPTHO-3KOJIOTH-
YECKYIO CBSI3HOCTH MECTOOOUTAHUH, HEOOXOTUMYTO
JUISL COXpaHEHHMsI IOy, TIPOIIECCOB paccere-
HUS, OMBUICHUS W YCTOMYMBOTO CYIIECTBOBAHHSA
yrpoxkaeMbix BuIOB. Takas kondurypauuss KbBT
MTO3BOJISIET BECTH MOHUTOPHUHT B TPEOYET PETyIHpo-
BaHUs MMACTOMIIHOW HATPY3KH C YYE€TOM IPOCTPaH-
CTBEHHOTO PacCIpeeIeH s KIFOYEeBBIX OMOTOIIOB.

OCHOBHBIE YIrpo3bl CBSI3aHBI C IEPEBBIIACOM,
KapbepHBIMH DPa3padOTKaMH M IKCTPEMaIbHBIMH
KIIMMATHYECKUMU sIBIICHUsIMU. J[J1s1 mpepoTBpaie-
HUS HETAaTUBHOTO aHTPOTIOTEHHOTO BO3/ICHCTBUS HA
KBT nauboree rnepcrieKTUBHBIMHE SIBIISTFOTCS yCHIIC-
HUE peXMMa OXpaHbl B TPAHMIAX CYIIECTBYIOIICH
OOIIT (KI'33) u oObeauHEeHHE TPUPOTOOXPAHHBIX
YCUJIMH C yNpaBJieHUEM My3es-3anoBeiHruKa « Tam-
raneiy. LlenecooOpa3HO BhIJIENICHWE B TIpaHUIAX
KBT xiroueBoro paifona 6mopazHooOpasus.

Bomanuueckan snauumocms

Tepputopuss ¥MeeT HCKIOYHUTEIBHOE 3Haye-
HUE JUISi OXpaHbl PACTHTEILHOTO MHpa Onarojaps
BBICOKOH KOHIIGHTPALlUU Y3KOJOKAJIBHBIX JHJIC-
MHUKOB, PEIKUX U YIPOXKAEMBIX BHJIOB pacTECHHN
Kazaxcrana. KintoueBbIM 0OBEKTOM OXpaHbI SIBIIS-
eTcs MajxeodHIeMuK Incarvillea semiretschenskia
(syn. Niedzwetzkya semiretschenskia) — penukro-
BbIM BHJI C YHUKAJIbHBIM IIOJIO)KEHHEM B CeMEM-
cTBe Bignoniaceae. B HacTosimiee Bpemsi H3BECTHO
ISITh KITFOYEBBIX YYaCTKOB C MECTOOOMTaHUsIMU 1.
semiretschenskia (Dubynin & Epiktetov, 2024a).
Haubonpinasi 4YWCICHHOCTh BHJA OTMEYEHA Ha
yuactke «TreipHakTey (Kudabayeva et al., 2015),
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KOTOpBIX B myOnukanuu /lyObiHUHA 1 DNUKTETOBA
(2024a) cootHeceH ¢ ypouniieM Ak-Yeky. B rpanu-
el KBT BKITIOYEHBI YeThIpEe KOMITAKTHO PACIIOJIO-
JKCHHBIX y4acTKa; HanOoJee yIaleHHbIH y9acToOK —
ypounte Anmakei3 — B coctaB KBT He BiroueH.

B mpenemax KbT cocpenoroueno oxono 90%
W3BECTHOM MHpoBOl  momynsuuu  [ncarvillea
semiretschenskia (Dubynin & Epiktetov, 2024a,
2024b, 2025). I'paHupl TEppUTOPHH B 3HAYUTEIb-
HOHM CTETIEHW COTJIACYIOTCS C TMPHUPOJHBIMU pyOe-
kamu 1ieHTpanbHoi yactu Llly-Mneiickux rop u
OTPaXKAIOT MPOCTPAHCTBEHHYIO CTPYKTYPY KIIIO-
4yeBbIX MecTooOuTanuii Buma (IPA-KZ-IS, 2025;
puc. 1). Pazmep u xoudurypamnus KbT yunteiBaror
BO3MOXHOCTb 3()()EKTUBHOTO KOHTPOJISI COCTOSIHUS
MOMTYJISIIIANA yTPOKaeMbIX BHJIOB U 00ECIIEYCHUS UX
oxpansl (Darbyshire et al., 2017).

He MeHee BaKHBIM SIBIISIETCSI TPOM3PACTAHUE B
npeaenax KBT suanemuka Tulipa regelii, otnuya-
IOIETOCST XapaKTepHBIMH OOPO3AYaTBIMH JIUCThSI-
Mu u mpencrasieHHoro B Illy-Mnelickux ropax
HEMHOTOUYHUCIICHHBIMU JIOKanuTeTamu. Ha Teppu-
TOPUHU TAaKXXE€ BBISBJICHBI JIPYTHE PEAKHE dHICMHY-
HbIC BUJIBI HAIMOHAIBHOTO YPOBHS: Astragalus
pseudocytisoides,  Phlomoides  septentrionalis,
Schrenkia involucrata, Scutellaria titovii, a Taxxe
cyoanaemuk Phlomoides dshungarica. Kpome Toro,
OTMEUCHBI BHJIbI, BKJIHOYCHHbIC B KpacHyr KHHTY
Kazaxcrana: Tulipa kolpakowskiana, Tulipa biflora
u Iris kuschakewiczii. DT TaKCOHBI CBSI3aHBI TIpe-
MMYIIECTBEHHO ¢ KAMEHUCTBIMH CKIIOHAMH, deme-
POUHBIMU OMYCTHIHEHHBIMU CTEIISIMU HU3KOTOPHUt
U MPEATOPHBIMU OCTEITHEHHBIMU ITyCTHIHSMHU. KX
COCTaB | IKOJIOTHYECKAst TPUYPOUCHHOCTh OTpaxa-
10T JIpeBHUE (IIOPOTCHETHUYECKHIE MPOIECCH apu-
HBIX TOPHBIX cucTeM LlerTpanpHoii Asun (Dimeyeva
et al., 2024). CoBmecTtHO ¢ I. semiretschenskia oHI
(hopMHpyIOT CBOCOOpa3HBIE KCEPOTIETPODUTHBIE CO-
o01iecTBa, BKIIIOUEHHBIE B «3€JICHYI0 KHUTY ATMa-
THHCKOU 00JIACTH» KaK PEIKHe W HYKIAIOIIHUECcs B
oxpane (Zelenaia kniga Almatinskoi oblasti, 2023).

[To mannaeM JI.A. /IlumeeBo#t U COaBTOPOB, 00-
miee IIOPUCTHYECKOE pasHOOOpa3ue COOOIIEeCTB ¢
yuactueM [. semiretschenskia, c yaeToM TUTEPATYP-
HBIX JIAHHBIX, COCTaBJIsIET 165 BUIOB COCYIUCTBIX
pactenuil. Ha 1Byx KiroueBbIX yyacTkax — ThIpHaK-
1ol ¥ LIIM1b03€K — B COCTaBE 3TUX COOOILECTB OTME-
geHo 85 BunoB (Dimeyeva et al., 2024, Table S.1).

B pesynbrare skcnegunuii 2024-2025 rr. Obut
c(hOpMHPOBaH CIHCOK BHJIOB COCYAMCTBIX pPacTe-
Hul, BosiBNeHHBIX B rpanunax KbT. HoBole cBene-
HUS OIyOJIMKOBAHbBI B 3JICKTPOHHOM BHJIC HA TLIAT-
¢dopmax iNaturalist (research-grade observations) u
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GBIF (human observations, check-list). CBomubIi
CITHCOK BHUJIOB COCYAMCTHIX PACTECHUHN, OTMEUCHHBIX
apropamu B rpanuuax KbT, Ha Tekymuii MOMeHT
Brutrogaet 214 sumgos (Dubynin et al., 2025).

CoueTanue BBICOKOW KOHIICHTPALMU SHIACMU-
KOB, BHJIOB C OTPAaHMYCHHBIMH apeajaMu, PeIKUX
KCepOIEeTPOPUTHBIX COOOIIECTB M COXPAHSFOIINX-
csl yTpo3, BKIIOYas KapbepHbIe pa3paboTKH, mepe-
BBINIAC U KJIMMATHUYECKUE HM3MEHEHUS, ONpenessieT
KBbT «Jlanmmadter Lly-Mneiickux rop» Kax MmpH-
OPUTETHYIO TEPPUTOPHUIO A IPUPOJOOXPAHHBIX
JICUCTBUH B paMKax HallMOHAJbLHOM CUCTEMBI CO-
XpaHEHUS W PAIMOHAIBLHOIO UCIOIB30BAHUS OHO-
pazHooOpazus.

Mecmoodumanusa u zeonozus

Ha tepputopun Lly-Wnefickux rop mpeobmna-
JIAlOT JIPEBHUE THEHCHI MPOTEPO30MCKOrO0 M HUK-
HENaJie0301iCKOro Bo3pacTta, NEPEKPhIThIE KPUCTa-
JUYECKUMH CIaHIIaMU W TIPOPBaHHBIE TPAHUTHBIMHU
UHTPY3USIMU; BBIIIE 3aJIETAl0T KOHITIOMEpATHI, Tec-
YaHUKU W HW3BECTHAKH. [[0YBBI MpPEMMyIIECTBEHHO
CBETJIO-KAIlITAHOBHIE, MAJIOPa3BUTHIE, XapaKTEPHBIE
JUTSL apUIHBIX HU3KOTOPHBIX JKocHUCTeM. Pemped
NPEACTaBICH IUIOCKOBEPIIMHHBIMU XpeOTaMu U
MOJIOTUMH CKJIOHAMH TIPY CPaBHHUTEIHHO HEOOIb-
moM nepenazae BoicoT — oT 770 mo 1095 m. Coue-
TaHUE JIUTOIOTUIECKONH MO3AaUYHOCTH, IKCITOZUIIH
CKJIOHOB M MHUKpoOpeibeda B 3HAUNTEIBHON cTere-
HU ONpeJeNnseT pa3HooOpazue pacTHUTEIBHBIX CO-
oOmiecTB B apuaHbIX yenoBusix Lly-Mneiickux rop.
CeBepHbI€ U 10KHBIE CKIOHBI, BEPUIMHBI XOJIMOB U
UX TOJHOXHS XapaKTEepU3YIOTCS KOHTPACTHBIMHU
9KOJIOTUYECKHIMH PEKHMaMHU  YBIQXXHEHUS, TIPO-
TPEBAaHUsI M HAKOIUJIEHHS MEJKO3eMa; 3TO OTpaka-
€TCsl B CMEHE acCOIMaIUil U JOKAJIFHON CTPYKTYpe
pacTUTENBbHOTO MOKpoBa. IloCTOAHHBIE BOJOEMBI
Y PeKH B TIpeJieNiax y4acTKa OTCYTCTBYIOT, OHAKO
HUMEIOTCSI BPEMEHHBIE BOJIOTOKH M CE30HHBIE CKO-
TUICHHUS BJIarH MOCTIE CHETOTAsTHUS U TOXKACH, TTOA-
JIep’KUBAIOIINE BECEHHEE Pa3BUTHE 3(eMEpPOUTHON
pactutenprocTH (Khramtsov, 1983; Dubynin &
Epiktetov, 2024a; Dimeyeva et al., 2024).

DKOCUCTEMBI TEPPUTOPHUH TPECTABICHBI TJIaB-
HBIM O0pa3oM OIyCTHIHEHHBIMH CTEMSIMH Ha TOp-
HBIX CBETJIO-KAaIITaHOBBIX MmouBax. CooOrmiecTsa ¢
yuactueM Incarvillea semiretschenskia otHOCSTCA
K 3(heMeponTHO-TIOIBIHHO-TIOTYKYCTapHUYKOBBIM,
3¢ eMeponIHO-1epPHOBUHHO3IaKOBO-TIOJIYKyCTap-
HUYKOBBIM H 3JIaKOBO-KYCTapHHUKOBO-TIOIYKyCTap-
HUYKOBBIM THIIaM U MPHUYPOUYECHBI K CKIOHAM pa3-
JUYHOM SKCTIO3UIINH, BEPIIMHAM 1 BEPXHUM YaCTIM
xoimoB (Dimeyeva et al., 2024).

KrmumaTr pe3ko KOHTHHEHTANBHBIA, C YKAPKHM
CYXHM JIETOM, KOT/Ia MaKCUMAaIIbHBIE TEMITEPaTyPhI
MOTYT H0CTUTaTh +43 °C, 1 X0JI01HOM 3UMOI C TOHU-
keHneM Temmepartypsl 10 —38 °C. Cpemneromonas
TeMIepaTypa BO3AyXa cocTaBisgeT okoyio +7,9°C,
CpPEIHEroI0Basi CyMMa OCaJKOB — OKOJIO 316 mM.
Takass Ce30HHOCTb OIpEIENseT BBIPAKCHHYIO Be-
CCHHIOI0 JIMHAMUKY PACTHTEILHOCTH: B TEPUOJ
JOCTaTOYHOTO YBJIQKHEHHS aKTUBHO Pa3BUBAIOTCS
adeMepounIbl, TOT/Ia Kak K JIETy TPaBsSHON MOKPOB
OBICTPO HccyIaeTcsl. DTH YCIOBUS 00yCIOBINBAIOT
BBICOKYIO YYBCTBHTEJIBHOCTh PACTUTEIBHOTO I10-
KpOBa K 3acyXaM M KIMMaTH4eCKUM H3MEHEHHSIM
(Rachkovskaya et al., 2003; Dimeyeva et al., 2024).
PexxuM BeTpoB, 001Ut XapakTep penbeda 1 MEKPO-
penbed, BepoSITHO, MOTYT BIIMAThH Ha PacIpoCTpaHe-
Hue ceMsiH Incarvillea semiretschenskia, mopgdoino-
T'Hsl TUTOJIOB KOTOPOTO yKa3bIBAeT Ha BO3MOXKHOCTh
AHEMOXOPHH U aHEMOT€OXOPHH.

Haubonpiiee 3Ha4YeHWe JUIsi OXpaHIEMBIX W
9HIEMHUYHBIX BHIOB HMEIOT KCEpONeTpOpHUTHBIC
u 3(heMepouaHbIE COOOIIECTBA FOTO-BOCTOUHBIX
1 BOCTOUYHBIX CKJIOHOB, @ TaK)K€ BEPIIUH XOJIMOB.
HmeHHo 371ech cocpeloTOUeHBI OCHOBHBIC TIOITYIISI-
uuu Incarvillea semiretschenskia n Apyrux peaKux
pacrenuit, Brmrodas Tulipa regelii, Tulipa alberti,
Iris kuschakewiczii n Phlomoides septentrionalis.

Yeposvt u oxpana

K 4gunciy ocHOBHBIX yrpo3 9KOcHCTEMaM TeppH-
TOPUU OTHOCSITCSI MEPEBBINAC CKOTA, MPUBOISALINN
K JeTpajalfiii pacTUTEIHLHOTO TIOKPOBA, W TOPHBIE
pa3paboTKH, HEMOCPEACTBEHHO YHHUYTOXKAIOLINE
MEeCTOOOWTaHUs BHIOB, TpeOyrommx oxpansl. He-
raTUBHOE BO3JEHCTBHE 3TUX (PAKTOPOB MOKET YCH-
JMBATHCS B YCIOBUAX KIIMMATHUECKUX W3MEHEHU,
MPOSBISIONINXCSA B YYaIleHUH 3aCyX, U3MEHEHHH
CE30HHOTO pEeXHMa YBIQXKHEHUS W BO3MOXHOM
CMEIICHNH MPUTOJHBIX MECTOOOUTaHNH.

JlommonmHuTENbHBIE PUCKK CBA3aHBI C TEM, YTO
[y-Uneiickue ropel BXOAAT B pyJIHBIN MOsIC C 3a-
rmacamMi 305I0Ta, ypaHa W JPYTUX TOJE3HBIX WC-
KOIMAaeMBbIX, YTO CO3/aeT MOTEHIHUAIBHYIO YIpo3y
MATBHEHIIIET0 pacIIUpeHrs] TOPHOI00BIBAOIICH
nHPaCTPYKTypel. B mepcrnektuBe naBieHHEe Ha
TEPPUTOPHIO MOXET YCHIIMBATHCS B CBS3HM C IKO-
HOMMYECKUM HCIIOJIb30BAHUEM MHHEPATBHBIX pe-
CYpPCOB, TPOMBIIIIEHHBIM OCBOCHHEM, DPa3BHUTHEM
arpapHoro CeKTopa M paclUIMpeHHeM MacTOMIIHON
Harpy3ku. [lpn HeoCTaTO9HOM KOHTpPOJIE 3TH TPO-
LIECChl CTIOCOOHBI MPUBECTH K JanbHEHIICH nerpa-
JTAITAH MECTOOOUTAHUN M CHUKEHUIO 3P HEKTUBHO-
CTH CYILECTBYIOIEr0 MPUPOAOOXPAHHOTO PEXKHUMA.
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Tepputopus, Ha KOTOPOH pPAacIMOJIOKEHBl Me-
croobutanust Incarvillea semiretschenskia n npy-
IHX PEIKUX BHJOB PAacTCHUH, (GOPMaIbHO BXOAUT
B rpanuibl JKycaHJanMHCKOM rocyJapCTBEHHOM 3a-
HoBeHON 30HEI, co3manHou B 2001 r. mocraHoBIe-
uuem IIpaBurenscrBa Pecrybnukn Kazaxcran kak
0c000 oxpaHsieMas IPUPOJHAS TEPPUTOPHSI HALTUO-
HaJTsHOTO 3HaUeHUs. OTHAKO TEHCTBYIOMINN PEIKUM
XKI'33 He obecrieynBaeT JOCTATOYHOTO YPOBHS OX-
paHbl TIPUOPUTETHBIX BUAOB PACTCHHH, OTMEYEH-
HeIx B npenenax KbBT, u He npenycmarpuBaer pe-
TYJSIPHOTO KOHTPOJISI COCTOSIHUS WX TOMYJISIIANA |
MECTOOOUTAHHH.

Wnest co3ganmst cnienuaim3upoBaHHON OOTaHU-
YEeCKOW 0XpaHAEMOU TEppUTOPUH B JTaHHOM paiioHe
oOcy’kanach elie B COBETCKoe BpeMsa. B wactHo-
ctH, b.A. Buntepromnep npeiaran opraHu3oBaTh
Amnpaxaiickuii Tocy1apCTBEHHBIH 00TaHUYECKHI 3a-
Ka3HUK, OJTHAKO 3TO MPEAJIOKEHNE He ObIIO peasu-
30BaHo. B mocnenyronme roabl MpUpOI00XpaHHOE
BHUMAHUE K TEPPUTOPHM MPOSBISLIOCH MPEUMY-
IIECTBEHHO B (JOpME HAyYHBIX MyONHKaIWN, dKC-
MEPTHBIX OOCY)XICHWH W OTHENbHBIX WHHULUATHB,
CBSI3aHHBIX C HEOOXOAMMOCTBIO YCHUJICHHUS OXpaHBI
PEIKHX BUAOB U UX MECTOOOHUTAHUH.

B 2023 r. cutyanus CyIiecTBEHHO 0O0OCTpH-
Jack: M0OBIYa M3BECTHSIKA MPUBENA K YHHUTOXKE-
HUIO OOJBIIEH YacTH OJHOIO W3 MECTOOOWTAaHWI
Incarvillea semiretschenskia B ypounme Llnnbo-
3€K; M0 MMEIOIIUMCS OIIEHKaM, COXPaHMIIOCh JIUIIIb
okoso 10-15% nokanbHON MOMyssIIMHA. DTOT UH-
LIUACHT CTaJ CTUMYJIOM JUIS Iepexofia OT IKCIepT-
HOTO OOCYXIEHHS K TNPaKTHYECKUM JEHCTBUSM:
WNuctutyT 60TaHUKH U (PUTOMHTPOIYKIIMA WHHUIH-
upoBai pabots! 1o BeieneHnio KbT u moaroroske
NPEMIOKEHUM 110 OPraHU3alUu TEPPUTOPUAIBHON
oxpanbl yuacTtka (Dimeyeva et al., 2024; Dubynin,
Epiktetov, 2024a, 2024b).

B 2024 r. mpu monmepkke rpanta Botanic
Gardens Conservation International (BGCI) 6pumn
MIPOBEJIEHBl IKCIEIUIIUOHHBIE HCCIIEOBAHNA, Ha-
MpaBJICHHBIE Ha yTOYHEHHWe apeana [ncarvillea
semiretschenskia n pa3pabOTKy IMOIXOAOB K CO-
XpaHeHWI0 MecToobuTanuit Buma. B 2025 r. mpm
coneiictun Global Greengrants Fund (GGF) Obun
OpPraHM30BaH MPECC-Typ, MO3BOJMBIINN TPUBICYD
OOIIIECTBEHHOE BHUMAaHWE K MpodJieMe coxXpaHe-
HHUS yrpoxaeMbix BuAoB pactenuid Hly-Mnelickux
rop; €ro pe3yJIbTaToM CTajl psij MyOauKauui B Ha-
IMOHATBHBIX Meaua. KpoMe Toro, 3HadueHue 3TOH
TEPPUTOPHH U OXpaHbl pacTeHHH ObUIO Tpea-
CTaBIIEHO M OOCYXXICHO Ha MPEACTABUTEIHLHOM
MEXIYHApOIHOM  OOTaHMYECKOM  CHMIIO3UYME
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(Dubynin & Epiktetov, 2025). B nexadpe 2025 T.
Ha DKCIIEPTHOM KpyriioM croiie B MHcTuTyTe 60Ta-
HUKHU U (PUTOMHTPOAYKLHUH 00CYKIanach Mepcrek-
TnBa opranmzanuu oxpansl KbT. Madopmanus, co-
JiepKalias OnMcaHue U KOOPIUHATHI JIOKAJIUTETOB
yrpoxaemblx BunoB KBT, momyuyeHHsle B paMkax
uccreioBaHus, Obljla HalpaBjieHa B PECIyOJIMKaH-
CcKoe TocymapcTBeHHoe mpennpuarne «OxoT300-
MPOM», OCYILECTBIISIIOIIEE KOHTPOJb 3a COOJIoze-
HreM pexkuma JKI'33 it TpuHATHS HEOOXO0UMBIX
Mep.

B nmanpHeiimem mpencTaBiseTcs menecooopas-
HBIM PacCMOTPETh BO3MOKHOCTB BBIZICTICHUSI Ha OC-
nose KbT KiroueBoro paiiona 6muopasnooOpasus,
JUISL 4er0 MMEIOTCSl BECKHE OCHOBaHHA. B dacTHO-
CTH, TEPPUTOPHSI, KpoMe OOTaHMUYECKON IEHHOCTH,
nMeeT OOJNbIIOE 3HAYEHHE AJISI COXPAaHEHHS YIpo-
’KaeMBbIX BUJIOB )KUBOTHBIX, 3aHECEHHBIX B KpacHyo
kaury Kaszaxcrana u Kpacnsiii cnicok MCOII. Cpe-
I HUX OTMEUEHBI CTeIHAs Tamtoka Vipera renardi
(IUCN VU), a Taxxe psia BUIOB MTHII, UMEIOIIIX
BBICOKHI MEKTyHAPOAHBIN IPUPOJOOXPAHHBIN CTa-
Tyc: crenHou open Aquila nipalensis (IUCN EN),
6amoban Falco cherrug (IUCN EN), MOTHIBHUK
Agquila heliaca (IUCN VU), uepublii rpud Aegypius
monachus (IUCN NT), xkymait Gyps himalayensis
(IUCN NT), 3meesn Circaetus gallicus, OepkyT
Aquila chrysaetos u uepHOOpIOXHIA PIOOK Pterocles
orientalis. 3aech 3TH JAaHHBIC MPUBEACHBI B Kade-
CTBE JIOTIOJIHUTEIBHOTO TMPHUPOJIOOXPAHHOTO KOH-
TEKCTa U TPeOYIOT JaNbHEeHIIeH crenuani3upoBaH-
HOW BepUpHUKAIIH.

Jiis ycTOWYMBOM OXpaHbl TEPPUTOPHH HEOO-
XOJMMO O(pHIMAIEHOE PU3HAHUE TPUPOTOOXPaH-
HOW 3HaYMMOCTH ydYacTKa: BKJIIOueHue [ncarvillea
semiretschenskia n Ipyrux MPUOPUTETHBIX BHIOB B
nepevHu oxpanseMbix 00bexToB XKI'33, mpuganue
BoienieHHoi Kb T n/nnm nokaauTeToB 0XpaHsIeMbIX
BUJIOB CTaTyca 30H ¢ 0oJiee CTPOruM (3alIOBEAHBIM)
pexxumom B rpannnax JKI'33, a Taxke paccMoTpe-
HUE BO3MOXXHOCTU NPU3HAHME YYaCTKa B KaYeCTBE
OECM — wuHO# > ¢eKTUBHON TEeppUTOPHATHEHON
MEpbl COXpaHEHHUS! — W/WIH CO3JaHue CIICIHAIH3H-
pOBaHHOTO OOTaHMUYECKOTO 3aKa3HWUKa M WHTErpa-
UM YYacTKa ¢ My3eeM-3aloBeIHUKOM «Tamraibmy,
NMpU3HAHHBIM 00BbeKTOM BcemupHOro Hacnemus
IOHECKO.

HeoOXouMbIME MepaMu TaKkKe SBISIFOTCS pe-
TYJISPHBII MOHUTOPUHT MOMYJISLUN PEIKUX H YTPO-
KaeMbIX BHUJIOB, OTpaHWYCHUE NACTOMIIHON Ha-
IPY3KH, CTPOTHI KOHTPOJIb 3a OOBIYEH MOJIE3HBIX
WCKOTIAEMbIX M OOBEKTaMH JHEPTeTHKH, a TaKKe
pasBUTHE MPOrPaMM IO COXPAHEHHIO YHHKAJIbHBIX
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pacTUTENBbHBIX COOOIIECTB, BKIIOYEHHBIX B «3e-
JIEHYI0 KHHTY AJMaTWHCKON oOmactu» (Zelenaia
kniga Almatinskoi oblasti, 2023).

OcHosHble IKOCUCmemnble Yeiiyzu

Kowmmexe manmmadros Lly-Uneiickux rop, B
npezaenax kotoporo Beigenena KbT IPA-KZ-IS, o6e-
CTICYMBACT PsIJ] BAYKHBIX DKOCUCTEMHBIX YCIIYT, COOT-
HOCHUMBIX C OCHOBHBIMH KaTeropusMu Millennium
Ecosystem Assessment (2005). IIpexme Bcero, oHa
MMeeT 3HaueHHe Ui oAIepKanus onopazHoobpa-
3us O67aroaapsi MPUCYTCTBUIO KCEPOTIETPOPHUTHBIX U
3eMepOUIHBIX COOOIIECTB OMYCTHIHEHHBIX CTETel
C yYacTHEM JHJIEMHYHBIX, PEIKUX M YIPOIKACMBIX
BUAOB pacTeHuil. K mopnepikuBaromuMm yciayram
OTHOCSITCSI COXpaHEHWE KIIIOUEBBIX MECTOOOUTa-
HUH Incarvillea semiretschenskia, Tulipa regelii n
JPYTUX TPUOPHUTETHBIX BUJIOB, MOJICpPKaHHE OHO-
HEHOTHYECKHUX CBSI3€H, a TaKKe COXpaHEHUE I'eHe-
TUYECKOT0 pa3HooOpasusi pacrenuii Kazaxcrana.
OTH QyHKIHMM CBSI3aHBI IITABHBIM 00Pa30M € MECTO-
oburanusmu TumoB 3.4 Shrubland — Temperate, 3.5
Grassland — Temperate u 4.4 Rocky Areas — Scree,
cliffs no IUCN Habitats Classification Scheme.

Perynupytomue yciayru TEppUTOPHH BKIIOYA-
0T 3aKpeIUIeHHe MaJIOMOIIHBIX IT0YB, CHHKCHHE
9PO3MOHHBIX MPOLIECCOB HA CKIOHAX, MO ICPKAHNE
JIOKAJIFHOTO BOJHOTO PEXHMa, COXpaHEHHE MECTO-
0OUTaHUI ONBUTUTENEH U JIOKATbHBIX MUKPOKIUMa-
TUYECKHX YCIOBUH B apUIHON cpeie. DTH QyHKIIH
0COOEHHO BaXKHBI B YCIOBUSAX PE3KO KOHTHHEHTANb-
HOTO KJIMMaTa, CE30HHOW KOHTPACTHOCTH YBIIAXK-
HEHHS M BBICOKOW YS3BHMOCTH PACTUTEIBHOTO MO-
KpOBa K 3acyXaM, TEpEBBINIacy W MEXaHHYECKOMY
HapyIIeHuIo cyocTpara.

K oOecnieunBaronym yciayram OTHOCATCS TacT-
OWIIHBIC pecypChl, TPAIUIMOHHO HCIOJb3yeMble
MECTHBIM HaCeJICHHEM IS J)KHBOTHOBO/ICTBA, a TaK-
K€ TEHETHYECKHE PECYPChl PEAKUX M SHIEMUYHBIX
pacTeHuii, UMEIOMIUX HAYYHYIO M MPHUPOIOOXPaH-
HYIO LEHHOCTb. B paMKkax MCHOIb3yeMOH THIIONO-
THH OCHOBHBIM THUTIOM 3€MJICTIONIL30BAHUS SIBIISICTCS
JKUBOTHOBOJICTBO U TACTOMIIHOE HCIOJIb30BaHHE.
JloOprua MHUHEpaBHBIX PECYpPCOB, BKIIOYAs CTpPO-
UTETIbHbIE MaTepHalibl, 30J0TO W ypaH, a TaKKe
TpaHCHOpTHasT WHQPACTPYKTypa HE OTHOCATCA K
9KOCHUCTEMHBIM YCIIyTaM B Y3KOM CMBICJIE, OJJHAKO
CYIIECTBEHHO OTPENEISIOT XapakTep 3eMJICTIONb-
30BaHMS U YPOBEHb aHTPOIIOTEHHOTO JABJICHUS Ha
MPUPOJIHBIE KOMIUIEKCHI. JIOTIOMHUTENBHBIME TH-
namMH 3EeMJICTIONB30BAHUS SIBISIOTCSL TEPPUTOPUHU
Typu3Ma M peKpealud, TOpHOAOOBIBatomas mes-
TEJILHOCTh U KapbepHBIE Pa3pabOTKH, a TAKKe aBTO-

MOOWJIBHBIE U JKEJIE3HbIe JOPOTH, 0OBEKTHI BETPOI3-
HEPreTHKH.

Kynsrypnsie yenyru KBT cBsi3ansl ¢ ncropuko-
KyJBTYPHBIM HacieaueM Tamraibl, 3CTeTHYECKOH
1 JYXOBHOH IIEHHOCTBIO apUAHBIX TOPHOCTEIHBIX
naHamadToB, a Takke HaydHBIM M 00pa3oBaTeib-
HBIM 3HA4YE€HUEM TEPPUTOPUU JUId U3YUEHMs pe-
KHX BUJOB, HJIEMU3Ma M TEPPUTOPHAIEHON OXpa-
HBI pacTuTesNbHOro nokposa. llly-Unelickue ropsr
n Mmexnaypeuse Hly-Mite ciaykuiau BaXHOW 30HOMH
MUTpalui 1 KOHTAaKTOB APEBHHUX COOOIIECTB; 371€Ch
pacnoniokeH My3el-3anoBeHUK «Tamraney ¢
KOMILJICKCOM TeTporindoB, BKIOYEHHBIM B Criu-
cok BcemupHoro Hacneans FOHECKO. Ucropuko-
KyJbTYpHasl [IEHHOCTh 3THX JaHAApTOB CBA3aHA
C HaclequeM APEeBHUX COOOIIecTB OPOH30BOTO U
paHHETO KEJIEe3HOr0 BEKa, BKJIOYasi aHIPOHOBCKYIO
KyJbTYpPY, YCYHEH U JApPYyTHE TPYIIbI, OCTAaBUBIIIHE
3aMETHBIN ciie]] B KynbTypHOU uctopun FOro-Boc-
toyHoro Kazaxcrana. Hanuume apxeosiormueckux
MaMSITHUKOB U CBOEOOPA3HOIO IYCTBHIHHO-CTEIHO-
ro mangmadTa CO3MaeT MPEANOChUIKH I Pa3BH-
TUS HAYYHO-IPOCBETUTENBCKOIO U IKOJOTHYECKH
OpPHEHTHPOBAHHOTO Typu3Ma. Bmecte ¢ Tem Takoe
pa3BUTHE TypU3Ma JOJKHO YYHUTHIBaTh NMPUPOAO-
OXpaHHBIE OTPAHWYEHHUS, YA3BUMOCTh MECTOOONTA-
HUH, HEJOCTATOUYHYI0 MH(PACTPYKTYPY U yIPO3BI,
CBSI3aHHBIE C WHTEHCHBHBIM MPUPOIOIOIB30BaAHH-
€M; B 9TOM OTHOLIEHUH MOKET OBITh TTOJIE3EH OIBIT
M3BECTHBIX 0CO00 OXPaHSIEMbIX MPUPOIHBIX TEPPH-
topuit Kazaxcrana (Akbar et al., 2020, 2022).

Obocnosanue cmamyca KbT

Ucnonszyemsie moakputepun KBT: Al, A3,
A4, B2, B3, C3.

Teppuropus «Jlangmadter Lly-Wnelickux rop»
COOTBETCTBYET HecKonbkuM mnoakputepusiMm KBT.
ITo xputeputo A, B pamkax nogkpurepus Al, oT-
paKaloIIero rao0anbHyI0 3HAYUMOCTh TEPPUTOPHU
JUISL COXPAHEHUsI YTPOKaEMbIX BHJIOB, YUACTOK OX-
BarbiBaeT 10 90% u3BECTHOW MUPOBOM MOMYJISLIUU
naneoduaeMuka Incarvillea semiretschenskia, nme-
romero kareroputo EN B Kpacnom criucke MCOII.
3neck Ke TMpou3pacTaeT y3KOJIOKAIBHBIN IHIIEMHUK
Tulipa regelii (IUCN EN). Teppuropust Taxxe nme-
€T 3HaYCHUE JIJIsl COXPAHEHUS YEThIPEX SHICMUTHBIX
BunoB Kaszaxcrana: Astragalus pseudocytisoides,
Phlomoides septentrionalis, Scutellaria titovii n
Schrenkia involucrata, 4To NOATBEPKAAET €€ COOT-
BercTBUE moakputepuio A3. Kpome Toro, B mpene-
Jax ydacTka oOTMedeH cyOsunemuk Phlomoides
dshungarica, 9T0 TIO3BOJISIET YUUTHIBATH TEPPHUTO-
PHIO U 110 TOAKpUTEPHIO A4.
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Tabauna 2
Ipuopumemmnuie 6uovt (kpumepuu A u B)

CoO0TBETCTBHE KPUTECPHIO A

JIJ1s COOTBETCTBUS

KBT conepxur... kpurepuim KPb:
Y4acCTOK COZIEPXKUT. . .
R = ) = [t} = . - I .
m . = < 5ot <] = = g _Z
= 5 $E_ 55 Sfg ¢E % BF gggi
S = 275 EE= FEE EHTE e g 78 2218
Takcon % % = o® E ° ? QH) E‘ m 3 o ® X ﬁ =t [;) = = - Q:)E o
I L S8 257 <l 28 25% g4 sl
— > o B &: — B I 2 SQ] a = B B
S S c Al B = 2 S 2 B = S g
& <2 AE S = E Al E S g mn » g z° g
Incarvillea semiretschenskia o
(B. Fedtsch.) Grierson Al,A3 B2 Ja Ha Ja Ha Ha (90%) Her Penxo
Tulipa regelii Krasn. Al,A3 B2 Ja Ja Her Ja Her Her Penxo
Astragalus pseudocytisoides A3 B2 Jla Ja Jla Ja Jla Her Pertio
Popov
Phlomoides septentrionalis
(Popov) Adylov A3 B2 Ja Ja Ja Ja Her Her Penxo
Scutellaria titovii Juz. A3 B2 Ja Ja Ja Ja Her Her Penxo
Schrenkia involucrata
Regel & Schmalh. A3 B2 Ja Ja Ja Ja Her Her Penxo
Tulipa alberti Regel A3 B2 Her Her Her Her Her Her Penxo
Phlomoides dshungarica
(Popov) A4 B2 Her Ja Ja Her Her Her Penxo
Lazkov & Sennikov
Tulipa biflora Pall. - B2 Her Her Her Her Her Her Penko
Tulipa kolpakowskiana - B2 Her Her Her Her Her Her Penxo
Regel
Ephedra intermedia
Schrenk & C.A. Mey. - B3 Her Her Her Her Her Jla Yacto
Ephedra equisetina - B3 Her Her Her Her Her Ja Penxo
Bunge
Rheum tataricum L. f. - B3 Her Her Jla Her Her Ja Yacto
Salvia aethiopis L. - B3 Her Her Ja Her Her Jla Penxo
Ziziphora - B3 Her Her Ja Her Her Jla Yacro

clinopodioides Lam.

ITo xputepuro B Tepputopust BblAENsETCS Ha-
JIMYUEM PacTUTEIBHBIX COOOIIECTB, LIEHHBIX C MPH-
POIOOXpAaHHON TOUKH 3peHHst. [loMUMO TI100aIbHO
YIPOXKAaEMbIX U HHICMHYHBIX BHIOB, 3/1€Ch OTME-
YeHBI IICHOMOMYJISALUN TPEX BHJIOB, BKJIIOYCHHBIC
B Kpacnyro kaury Kazaxcrana u HyxAarouecs B
OXpaHe Ha HalMOHAJILHOM ypoBHe: Tulipa alberti,
Tulipa biflora w Tulipa kolpakowskiana; 3to coort-
BETCTBYeT Mojkputepuio B2. 3HaunTenbHoe NpH-
CYTCTBHE B COCTaBE COOOIIECTB LIEHHBIX JIeKap-
CTBEHHBIX pacTeHuil, Bkitouas Ephedra intermedia,
Ephedra equisetina, Rheum tataricum, Salvia
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aethiopis n Ziziphora clinopodioides, mo3Bomser
paccMaTpuBaTh 3TH COOOILECTBA KAK COOTBETCTBY-
IolIHe MoJKpUTeputo B3, oTpakaromemy coruab-
HO-9KOHOMUYECKYI0 3HAUYMMOCTb PACTHTEIbHBIX
pecypcoB.

[To xkpurepuro C Ha r100aTLHOM YPOBHE JIaHHBIC
MECTOOOHMTAHHS HE UMEIOT OT/ICIHLHON OICHKH Kak
yrpoxkaembie 1o kinaccudpukamun [UCN. Omgnako
peruoHalibHasi OICHKA IMOKa3bIBAET, YTO KCeporie-
Tpo(UTHBIE MECTOOOUTaHUS ¢ ydacTueM Incarvillea
semiretschenskia, Tulipa regelii 1 npyrux EHHBIX
BUJIOB PACTCHUU SIBJISIOTCS PEAKUMH H YS3BUMBI-



A.B. [1yObiHUH 1 J1p.

MU. DakThl pa3pylIeHUs] YaCTH MECTOOOMTaHHM, B
YaCTHOCTH B pe3yJbTaTe KaphepHBIX pa3paboTOK B
2023 r., moATBEpKIAIOT BHICOKMI YPOBEHb UX (hak-
THYECKON yTpo3bl. BKIITOUeHNE 3TUX COOOIIECTB B
PETHOHANIBHBINA KaJacTp PEAKUX U HYXKIAIOMIUXCS
B OXpaHE PACTUTEIBHBIX COOOIIECTB — «3eIeHYI0
KHUTY AJIMATHMHCKOW 00JIacTH» — IMO3BOJISIET MPH-
MeHuTh K manHoit KbT momkputepmit C3 (Zelenaia
kniga Almatinskoi oblasti, 2023).

Ta6anuna 3
Vepoowcaemvie mecmoobumanus (nookpumepuii C3)

[Ipu omucanum KBT «Jlangmadrer Illy-
Wneiickux rop» WCHOIB30BAINCH OOHOBJICHHBIC
kpurepun KBT (Darbyshire et al.,, 2017), aman-
TupoBaHHBIe K ycnoBusM Kazaxcrana (Dubynin
& Dimeyeva, 2025). [lpu BBISBICHHH SHASMUY-
HBIX U CyOdHIEMHYHBIX BUIOB YYHTHIBAINCH HO-
Beiimas ceoaka C.A. KyOenraeBa c coaBTOopamu
(Kubentayev et al., 2024) u nannsie Plants of the
World Online (POWO, 2025).

Jns KBT ¢ Bunamu xputepus
A. Y4acTOK COJCPXKHT. ..

[l coorBercTBus Kputepusm KPb:
YUYaCTOK COAEPIKUT. ..

> 5% mnomanu > 10% mioma- MecrooOutanust MecToOOHTaHHS — Y3KOJIOKAJIGHBIE PacyerHas
Mmecrtoobnura- au mecrooou- CR u EN:> 5% VU: >10% MECTOOOUTAHUS: IUIOIIA b
Tumn mecTooOuTa-HUS
HUS Ha HAIl.  TaHUS Ha HaIl. TUTOIIAIH TUTOIIATA >20% rutomann (ecmu u3-
ypOBHE ypOBHE Ha 7100. ypoBHE Ha INI00. ypOBHE  Ha II00. ypOBHE  BECTHO), Ta
Komruiekc
KceporeTpodUT-HBIX
COOOIIIECTB OIYCTHIHEH-
HBIX CTEICi Ha TOPHBIX
CBETJIO-KAIITAHOBBIX I10-
YBaxX C JJOMUHHPOBAHHEM Ml Ha ) ) ) Henss.
u y4yactueM Incarvillea
semiretschenskia u npy-
THX SHJICMHYHBIX
BHUJIOB
Tabauna 4
Coomnowenue ¢ cywecmeyrowumu OOIIT / Opyeumu oxpansemvimu 00bekmamu
[lepexpbiTue

Tun OOIIT umu 100 Hazpanue

Cootrormierne KBT u OOIIT  mo tomaau %
(ecyu U3BECTHO)

TocynapcrBennas 3anosennas 3oHa (OOIIT)

Kycannanuuckast rocynap-
CTBEHHAs 3aMI0BEIHAs 30HA

KBT naxoaurcs BHyTpU

0,
OOIIT 100%

TocynapcTBeHHBIH HCTOPUKO-KYIBTYPHBIH
W TPUPOAHBII My3eli-3amnoBetHuK, OOBbeKT
Beemupnoro nacnenust FOHECKO (J100)

locynapcTBeHHBIH HCTOPUKO-
KyJbTYpHBIN U IPUPOIHBIA My- YacTUYHO IepeceKaroTcs 10%
3eii-3anoBenHUK « Tamrambny

Tabauma 5

Tunwt mecmoobumanutil (coenacno IUCN Habitats Classification Scheme)

Tun MmecTooOuTaHUs

% mromaau (eciu n3BectHo) Poib

3.4. Shrubland — Temperate (OIyKyCTapHUYKOBBIE CO-

VcTouHNK BeceHHEro OHOpa3HOO-

Hewussectno
o0rmecTBa, 3heMepOUIHbIE CTEIH). Opaszus 3hemMeponIoB
3.5. Grassland — Temperate (OTyKyCTapHIYKOBO-IECPHO- HemssecTio ®doHoBast HKOCUCTEMA, TTOIIEPIKUBA-
H3BECTH
BHUHHO-3JTaKOBBIC CTEITH). fomias obrmiee OropasHooOpasue
4.4. Rocky Areas — Scree, cliffs (kameHUCTbIE CKIIOHBI, Pedyruymsl naneo- 1 y3KoJ0Kalb-
Hewussectno

OCBIIIN).

HBIX SHIACMHKOB
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Taonuma 6

Tunwt 3emnenonvsosanus (coenacrno Kpacrnomy cnucky sxocucmem u KPE)

Tun 3emienonb30BaHus % momany (ecinu U3BECTHO)  YPOBEHb
Livestock farming & ranching (>kHBOTHOBOJCTBO, ITACTOMINA), .
o HewussectHo Beicokwuii
OCHOBHOI1
. . . Cnalslid, B
Tourism & recreation areas (Typu3M H peKpearys), JOIoIHUTeNbHb  HenssecTHO .
MIEPCTICKTUBE — CPEHUI
Mining & quarrying (TropHBIE Pa3pabOTKH, Kapbepbl), OCHOBHOMH HewussectHo Cpennuit
Roads & railroads (TpaHcTIOpTHBIC KOMMYHHUKAITIH), OCHOBHON HewussectHO Cpennuit
Renewable energy facilities (00beKThI BO30OHOBISIEMOW YHEPTETUKH), HemspecTHo Cna0srii, B
JIOTIOJTHUTENIbHBIN MEPCIEKTUBE — CPETHUM
Tabauna 7

Koouposxu opyeux npupo0ooxpanHuix cmamycos (He 3aKkpenientslx sakonooamenvro — KPB, OECM)

. Hazpanue oxpansemoit
[IpuponooxpanHslii craryc

Cootnomenue KbT u

[Inomanp nepexpoITus (B KM?),

TEPPUTOPUI OXPaHSAEMON TEPPUTOPHHI €CJIM U3BECTHO
Her Her Her Her
Ta6auua 8
Veposvr (coenacno Knaccugpurayuu yepoz MCOII eéepcus 3.2)
VYrpoza Crenenb Bo3neiictBust  BozzelicTue

1.3 Tourism & Recreation Areas (00bEKTHI TypU3Ma U

Cuabast Teky1ee, B IEpCHEKTHBE MOXKET BBIPACTH
pexpearyn) yu p P
2.3 Livestock Farming & Ranching (BbImac ckora) CuipHas Tekymiee, TpeH HEU3BECTCH
3.3 Renewable Energy (Bo300HOBIIsIeMast SHEPreTHKA,
Cuabas Teky1ee, B IepCHEKTHBE MOXKET BHIPACTH
BKJIIOYAsi BETPOIHEPIeTHUECKUE YCTAaHOBKH)
4.1 Roads & Railroads (nopoxnas nadpactpykrypa) Cpenusist Tekymee, B IEpCIEKTUBE MOXKET BBIPACTU
5.2 Gathering Terrestrial Plants (c6op pacteHuii) Crnabas Teky1ee, TpEeH/I HEU3BECTCH
5.3 Logging & Wood Harvesting (3aroToBka 1epeBbeB 1
£ems g ( niep Crnabas Teky1iee, TpeH1 HEU3BECTEH
KyCTapHHUKOB)
6.1 Recreational Activities (pekpeartust) Crnabas Tekyiiee, B MEPCICKTUBE MOXKET BBIPACTH
11.1 Habitat Shifting & Alteration (coxparenue
. Cpenusist Teky1iee, B IEPCIICKTHBE MOKET BBIPACTH
MECTOOOMTaHUH )
11.2 Droughts (3acyxn) Crnabas Teky1iee, B IepCHEKTUBE MOXKET BBIPACTH
11.3 Temperature Extremes (3kcTpemaibHbIe
Cpenusist Teky1uee, B IEPCIEKTHBE MOXKET BHIPACTH

TeMIIepaTypbl)

Taonuma 9

Koouposku ynpasnenus, nanuuue cneyuaibHblX MEHeOHCMeHmM-n1anos (coenacrno cmanoapmy KPE u muposoil 6ase dannwix no

OOIIT UNEP-WCMC)

Tun ynpasnenunst Onucanue

T'on Hauana peanuzanuu

T'on oxoHUaHUs

Her Her

Her

Her
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Jlumepamypa

(npusooumcs 6 cayuae opopmaenus KbT 6 sude
0moenvbHo20 O1aHKA, 30eCt TUmepamypa K onuca-
nuio KbT 0ana 6 konye cmamoit)

Aemopel oyenku, Mecmo oyeHKu, Mecmo pa-
b6omol, KOHMaKmmuvle OAHHbBIE

A.B. Jlyosrun®*, B.I'. Onukretos, JI.A. Jlnmee-
Ba, A.A. KypmanraeBa, UHcTuTyT OOTaHMKH U QH-
tonHTpOoayKImH; *adubynin@botsad.kz

Pexomenpanuu 1mo mpuMEHEHUIO METOJIOJIOTHH
KBT B apyrux pernonax Kazaxcrana

1. CornacoBanue KpUTEpHEB U IPUOPUTETOB.

Heo6xoauMo npoo/bKUTh aIanTaluio U anpo-
6ammro rmobanbHbIX KputepueB KbBT u KPb ¢ yue-
TOM 3KOJIOTHUECKHUX, (IOPUCTUYECKUX U OHOreo-
rpaduueckux ocooennocreit Kazaxcrana. [Ipu sTom
CJIEAYeT YYUTHIBATh HAlMOHAJIBHBIC IPUOPUTETHI B
cdepe oxpaHbl PUPOJIBI, JEHCTBYIONIME TOCYIAp-
CTBEHHBIC CTPATErMU M KOHLENIHUHM COXPaHCHUS
OropazHoo0Opa3us, a TakKe MEXIyHapOJHbIe 00s-
3aTeNIbCTBA CTPAHBI B 00JIACTH OXPaHbl IPUPOMBI.

2. ®opmupoBanue W BepH(UKAIMs CIUCKOB
MPUOPHUTETHHIX BUIOB.

B ocHOBYy oTOOpa KIIFOUYEBBIX OOTAaHUYECKUX
TEPPUTOPUH PEKOMEHIYETCsl TIOJIOKUTH HaIHO-
HaJIbHBIE TIEPEYHU YTPOKAEMBIX, SHJICMUYHBIX, CY-
05HAEMHUYHBIX U COLMAIBHO 3HAYUMBIX TAKCOHOB.
[lepcrieKTUBHBIM HATIPABJICHUEM SBISIETCSI UCTIONb-
30BaHME (QIIAroBbIX (XapU3MaTUYHbIX) BUAOB B IPH-
POIOOXpaHHOH KOMMYyHHKanuu. K TakuM Buaam
MOTYT OTHOCHUTHCS [ncarvillea semiretschenskia,
yrpokaeMble BHJBI TIONBIIAHOB, Spiraeanthus
schrenkianus W npyrue TaKCOHBI, CITOCOOHBIE TIO-
BBICUTh OOIIECTBEHHYI0 M HWHCTUTYIIHOHAJIHHYIO
HOJJICPKKY COXPAaHEHHs PAaCTUTEIBHOIO IMOKPOBA.
TakcoHOMHUUECKas CBEpKa JOJKHA OCYIIECTBIISTh-
Cs C ONOpPOM Ha MEXIyHapoaHble 0a3bl AHHBIX
POWO, IPNI u WCVP, a aktyanuzanus cBeIcHUI
0 paclpoCTpaHEHUH BUIOB — Yepe3 aHaJIN3 JaHHbIX
GBIF, iNaturalist 1 repOapHBIX KOJIICKITHIA.

3. [loneBsle uccnenoBanus U Kaprorpadupona-
HHE.

BaxHbM HampaBieHHEM SIBIISICTCS IPOBeEJe-
HUE LIEJIEBBIX TOJIEBBIX O0CIEIOBAaHUN W PEBU3HUS
HCTOPUYECKUX MECTOHAXOXICHUH B HEIOCTaTO4-
HO M3YyYeHHBIX paiioHax. CoOpaHHBIE MaTepHabl
1es1eco00pa3Ho0 MHTErPUPOBATh C HPOBEPEHHBIMU
HaOIIOICHUSIMU TPaXXKIAHCKOW HAayKH W TMPEJCTaB-
JSITH B YHU(GULIUPOBaHHOM (OpMaTe, COBMECTHMOM
¢ I'1C, ¢ ¢pukcanumeit rpannn yaactkos (*.kml/kmz,
* shp), BBICOTHBIX AMAINa30HOB, KIIFOYEBBIX MECTOO-
OWTaHMi ¥ NCTOYHUKOB JTAHHBIX.

4. YHupUuMpoBaHHbIA A0JOH W HAMOHAIb-
Has 6a3a TaHHBIX.

PexomenayeTcss MmMpOKOEe BHEAPEHUE CTaH-
JApTU3MPOBAHHOTO OJlaHKa omucaHus (I1adioHa)
KBT, Bkirouaromero CTpyKTypHpOBaHHBIE OJOKH
o Tumax Mectoobutanuit (IUCN Habitats v3.1),
yrpozax (IUCN—CMP Threats v3.2), dopmax 3em-
JICTIONIb30BAHMUS, YKOCHCTEMHBIX YCIIyraX W Mepax
ynpasieHus. Ha 3Toii ocHoBe MOXeET OBITH Cop-
MHUpOBaHa e¢JInHasi HallMOHAlIbHast 0a3a JIAaHHBIX 1O
KBT, obecneunBaromasi COMOCTaBUMOCTH OIHCA-
HUH, OOHOBIICHWE CBEJIEHUI M TOCIEIYIONyI0 WH-
TErpaluio0 C MHCTPYMEHTAMHU NPHUPOIOOXPAHHOIO
TUTAHUPOBAHUSI.

5. MlHTerpanus B cCUCTEMY OXpPaHbl IPUPOIBL.

KitoueBbie OOTaHUYECKUE TEPPUTOPHH CIIETY-
€T MHTETPUPOBATh B CYIIECTBYIOIIYIO CETh 0CO00
OXpaHSEMbIX MPUPOJHBIX TEPPUTOPUN U CHCTEMY
MIPOCTPAHCTBEHHOT'O MPUPOJAOOXPAHHOTO TIAHUPO-
BaHUs. DTO BKJIIOYAET MOJTOTOBKY IMPEUIOKEHHN
[0 JIOTIOJIHUTEIBHOMY 30HHPOBAHHUIO CYIIECTBY-
roumx B cosganuio HoBeix OOIIT m OECM, wuc-
nonp3oBanue ganHeix KBT mpu tepputopuansHoM
TUTAHUPOBAHUU U OIICHKE BO3JICHCTBHSI Ha OKpYXKa-
IOLIYIO Cpefy, a TaKXKe Y4eT ATUX TePPUTOPUI MpH
pa3paboTke Mep ajanTtaiuy K U3MEHEHUIO KIIMMaTa.

3ak/aoyeHne

[IpoBenennoe wccienoBaHWe IOKa3ajlo, YTO
aJanTupoBaHHbIe K ycnoBusM Kaszaxcrana kpute-
pun Beigenenuss KbT moryT adexTuBHO HCMONb-
30BaThcs sl OOOCHOBAHUSI YYAaCTKOB BBICOKON
0OTaHWYECKON W TPUPOIOOXPAHHON 3HAYMMOCTH.
Onm obecrieunBalOT OOBEKTHBHOCTH M TMPO3pay-
HOCTHb apryMEHTAIlMH TPH BBHIOOpE LEHHBIX TMPH-
POJIHBIX TEppPUTOPHUI I JanbHeHIIel oxpansl. Ha
npumepe [ly-Mneiickux rop npoaeMoHCTpUpOBaHa
BO3MOXKHOCTHh TNpuMeHeHus: kputepueB KBT kak
WHCTPYMEHTa MPOCTPAHCTBEHHOTO MPHUPOI00XPaH-
HOTO IJIAHUPOBAHMS, B TOM YHUCIIE C YYETOM IOTEH-
HHMAJIBHOTO conpspbkeHus ¢ nmoaxoaom KPb.

KBT «Jlannmadter y-WUnelickux rop» mio-
/1610 0K0JI0 38,7 ThIC. ra OXBATHIBAET OCHOBHYIO
4yacTh WM3BECTHOM MHPOBOHM MOMYJISAIUM IaJe0IH-
nemuka Incarvillea semiretschenskia (IUCN EN),
nokanbuble nonysunu Tulipa regelii (IUCN EN),
a Tak’ke MECTOOOHMTAHHUS IPYTHX dHAEMHUYHBIX, CY-
O9HIEMHUYHBIX, PEAKUX M YTPO’KAaeMbIX BHJIIOB pac-
TEeHUH. DTO MO3BONIsIET OOOCHOBATH NPUMEHEHHE
nonkpurepueB Al, A3 u A4. Kceponerpodurnsie
OITyCTHIHEHHBIE CTENH U CBS3aHHBIE C HUMH CO-
o0IIecTBa, BKIIOYAIONINE BUABI IPUPOIOOXPAH-
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HOT0, PECypCHOTO, COIMAIBHOIO M KYJBTYpHOTO
3HA4YEHUs, COOTBETCTBYIOT moAKputeprsiMm B2 u B3.
Hanuuue penkux U ys3BUMBIX PACTUTEIBHBIX CO-
0OIIEeCTB HAITMOHALHOTO YPOBHS, BKIIOYCHHBIX B
«3eneHylo KHUTY AJIMaTHHCKOH 00JIacTi», MO3BO-
nsget paccmatpuBath KBT cooTBeTcTBYyIOMIECH 10-
kputeputo C3.

I'pannusl u npoctpancTBeHHas cTpykrypa KbBT
ObUTH OOOCHOBAHBI IYTEM COBMEIIECHUS ITOJIEBBIX
JAHHBIX, TepOapHBIX MaTEPUAJIOB, JINTEPATYPHBIX
HCTOYHUKOB M TAHHBIX FPAKIAHCKON HAYKH, BKIIIO-
gas GBIF u iNaturalist. BaxxapiMu smemMeHTaMu
METOJOJIOTUU CTaIM TaKCOHOMHUYECKasi CBEpPKa IO
MexXayHapoaHeM 6azam POWO, WCVP u IPNI, a
takke ['MC-0kOHTypUBaHUE C YYETOM TOUCK HAXO-
JIOK TIPUOPUTETHBIX BHUJIOB, IPUPOIHBIX pyOexkeit u
CTPYKTYPBI KITFOYEBBIX MECTOOOUTAHUN. DTO MO3BO-
muio paccMarpuBaTh KbT He kak cyMMy JIOKanu-
TETOB PEIKUX BUIOB, a KaK LIEIOCTHBINA TEPPUTOPU-
ATBHBIA KOMITIIEKC, 00eCIIeYBAIOIINN COXpaHECHUE
MOMYJISIIIANA, MECTOOOMTAaHUH W JKOJIOTHYECKOU
CBSI3HOCTH MEKy HUMH.

HecMoTpst Ha pacnofio)keHHE TEppUTOPUU B
npeaenax KycaHAamIMHCKONH rocy1apCTBEHHON 3a-
MOBE/IHOM 30HBI W YAaCTUYHOE IepeceueHue ¢ [o-
CyIapCTBEHHBIM HCTOPUKO-KYJIBTYPHBIM W TIPHU-
POAHBIM  My3€eM-3aloBeIHUKOM  «Tamranby,
CYIIECTBYIOLIUI PEXHUM OXpaHbl HE 00ECIIeYNBAET
JIOCTAaTOYHOM 3alIUThl IPUOPUTETHBIX BUJIOB pacTe-
HUAU U UX MECTOOOUTaHUH.

OCHOBHBIC YIPO3bl CBSA3aHBI C IEPEBHIIACOM,
TOPHBIMH pa3pabOTKaMH W Pa3BUTHEM TOPOKHOMN
Y DHEPreTHYeCKOr UHPPACTPYKTyphl. DaKT yTpaTh
qacTH MectooOuTanuii Incarvillea semiretschenskia
B pe3yJIbTaTe KaphepHBIX Pa3pabdOTOK CBUICTEIh-
CTBYeT O TOM, YTO JAaHHBIC yTPO3bI HMEIOT HE
TOJIBKO MOTEHUUATbHBIA, HO U HEMOCPEICTBCHHBIN
xapakrtep. B cBs3m ¢ 3TUM HEOOXOAMMEBI PETYIUPO-
BaHWE TACTOMINHOW HArpy3KH, CTPOTHI KOHTPOJIb
HEJIPOITOJIB30BAHUS, PETYJISIPHBI MOHUTOPUHT TIO-
MyJSIIUA NTPUOPUTETHBIX BHUIOB U CHECIUANbHBIC
MEpPHBI TI0O COXPAHCHHUIO PEAKUX KCEPOTETPOPUTHBIX
coo0mIecTB.

Pacnonoxenue KBT B mpenenax yxke cyiie-
CTBYIOLIUX MPUPOJOOXPAHHBIX U HCTOPUKO-KYJIb-
TYPHBIX TEPPUTOPHHA CO3MACT TPEATOCHUTKH IS
WHTETPAlUUd TPEIaraéMbIX MEp OXpaHbl B JEH-
CTBYIOIIME PEXHUMBI TEPPUTOPUATHHOTO YIpaBe-
Hud. [lepcrieKTUBHBIMU HAIIPABJICHUSIMHU SIBIISIFOTCS
oxpana KbT B rpanunnax XKI'33, npuznanue ydacT-
ka OECM w/unu otnensaoro OOIIT, pacimpenue
COTPYJHHYECTBA C MYy3eeM-3aloBEeIHUKOM «Tam-
ranel». B ganpHelieM matepuaibl UCCIEIOBAHUS

18

MOTYT OBITh WUCIOJIB30BAHBI JUISI TIOJTOTOBKH 000-
caoBanusi KPb.

[Tonydyennsle pe3ynbTaThl BaXKHBI HE TOJIBKO
JUIE COXpaHEHMs] pacTtutesibHOoro mokposa Illy-
Wnelickux rop, HO U A7 Pa3BUTHUSL HALMOHAIBHON
cetu KbT B Kazaxcrane. [lanbHeliiee mpuMeHeHUE
MpEeAIaraéMoro rnoAxo/1a Mo3BOJIUT NOBBICUTH COIO-
CTaBUMOCTD OIIEHOK U UX MPAKTUUYECKYIO MPUMEHHU-
mocth. B nenom KBT «Jlanamadrer Ly-Mneficknx
rop» MOXET pacCMaTpUBATHCS KaK PENPE3CHTATUB-
HBIN Keiic uis MaciirabupoBanus noaxona KBT B
npyrux permonax Kaszaxcrana, ocOOCHHO B apuji-
HBIX TOPHBIX, CTEITHBIX M MTyCTHIHHBIX JIaH A Tax.

Bkiaa coaBTOpOB B Hcc/ief0BaHUE W MOATO-
TOBKY IMyOJIMKALMU

Konuenrtyanuzamus u metogonorus — AJl, B2,
JIJ1, moneBwie uccienoBaHus U cOop JaHHBIX — AJl,
BD, JIJ1, AK, takconomuyeckas cBepka u (aopu-
cTudecknii ananus — BD, kaptorpadupoBanue u
MIPOCTPAHCTBEHHBIN aHanu3 — AJl, aHamu3 3Ko-
CHCTEMHBIX YCIYyT U yrpo3 — AJl, HamucaHue TeK-
cra — AJl, penaktupoBanue u koppektypa — AJl,
B3, JIJI, Bu3yanu3anusi ¥ TOATOTOBKA MaTepua-
noB — AJl, BD, anMuHucTpaTUBHAs U OpraHU3alu-
onHas nomnepxkka — AJI, JIJI.

BaaropapuocTn

Msl uckpenne Omaropapusl Many [lapoummpy
3a TIOJIe3HBIE COBETHI M HMH(OPMAIMOHHBIE MaTe-
puansl, I'.A. JIa3skoBy, 1.1O. Cemrotunoii, bperry
YuicoHy 3a peKOMEHIAINH TI0 YITyYIIeHHIO CTaThl
U 1ieHHbIe 3amedanus, A.E. PoroxkunHckoMy 3a KOH-
CyNBTAIMIO TI0 BOMPOCAM HCTOPHYECKOTO Hacje-
nus, [.10. JIakuHy 3a mpenocTaBieHHbIE Ba)KHbIE
cBeZieHnd o ntunax, [laBmy AmxurnnbaseBy u GoH-
1y «KpbUibsi» 3a MOMOIIb B MyOJIMKALUK YEK-JIUCTa
B GBIF. Hama otnensHast npusaarenbHocTh BGCI
3a ()MHAHCOBYIO TOAJCPKKY IOJEBBIX JKCICIH-
nuit 2024 r. 1 GGF 3a BO3MOXHOCTH OpraHm3aIiuu
Mpecc-Typa U JOMOIHUTENbHBIX BbIe3/10B B 2025 T.

DOuHAHCHPOBAHHE

HccnenoBanne BBIMOHEHO B paMKax peann3a-
uuu 3a1a4 [P MunucrepcTBa HayKH U BBICILIETO
obpazoBanns PK mo teme BR21882199 «Kanactp
JIUKMX XUBOTHBIX apUAHBIX Tepputopuil bamxamr-
ATnakonbpCcKOoTO OacceifHa ¢ OIEHKOW yrpo3 s
X COXpaHEHHS W YCTOMYMBOTO HCIOJB30BAHUI»
(2023-2025 1r.) M B YacTH pa3pabOTKH W ampo-
Oanun meroponorun KBT mpu mogmepsxkke HTII
BR23591088 MunuctepcTBa 3KOJIOTHH M TIPUPOI-
HeIX pecypcoB PK «Coznanne Kanactpa pactenuii
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VYipITaycKOM 00JacTH KaK peanu3anus 3a1a4 3aKo- Konduukt naTepecos
Ha PK ,,0 pactutensHOM Mupe‘ [UIsl yCTOWIHBOTO ABTOpBI 3a4BISIIOT 00 OTCYTCTBUM KOH(IMKTa
UCIIOJIb30BaHMsl OOTAHMYECKHX PECYpPCOB PETHOHA».  MHTEPECOB.
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KAAAADIK KEHICTIKTI YUbIMAACTBIPY:
OAICTEMEAIK HET3AEPI )KOHE
FTEOIrPA®UAADBIK ACIEKTIAEPI

KaAaAbIK KEHICTIKTI yMbIMAACTbIPY ypOaHM3aLMs YAEPICTEPIHIH KYLLIEIi )XaFAaibiHAQ TYPaKThl Ka-
AQABIK, AAMYAbl KaMTamacbI3 €TYAIH MaHbI3AbI FbIABIMM XKOHE MPaKTMKAAbIK, 6aFbITbiHA alMHAAbIM OTbIP.
AereHMeH KaAaAblK KEeHICTIKTi yMbIMAACTbIPY MaCeAeAepi KebiHe KocrnapAay HEMEece 3KOHOMMKAADIK,
TYPFbIAQH KAPaCTbIPbIAbIM, OHbIH reorpadmsAblK-9AiCHaMaAbIK, HEM3AEPI YKETKIAIKTI AeHrenae xyine-
AeHbereH. OcbiFaH 6anAaHbICTbl 3EPTTEYAIH MaKCaTbl — KAAAAbIK, KEHICTIKTI yMbIMAACTbIPYAbIH, SAICTe-
MeAIK Herizaepi MeH reorpadmsiAbiK, acCrekTiAepiH TAaAAQY apKblAbl TYPAKTbl KAAAAbIK, AAMYAbIH, Heri3ri
GarbITTapblH aHbIKTay.

3epTTey keic-3eptTey (case study) TaciaiHe Herizaeain, KasakcraHaarbl «Smart City» karmaaTTa-
pbiHa 6aFbITTaAFaH >kaHa YPOaHMCTUKAAbIK, X)K06a — AAaTay KaAaCbiHbIH MbICAAbIHAQ XKYPri3iAail. 3epT-
Tey 6apbICbiHAQ XKYMEAI TaAAQy, CaAbICTbIPMAAbI-FEOrPAUAABIK BAIC, KYPbIABIMABIK-AOTMKAABIK, TaA-
AQY, KapTorpapursaAbiK TaApay XKOHE YATIAeY 8AICTepi KOAAAHBIAADBIL. LLIeTeAAIK )KoHe KEHEeCTIK FbIAbIMU
MEKTeNTepAiH ypOaHUCTMKAABIK, TY>XXbIPbIMAAMAAAPbl TYPAKTbl AAMYAbIH 9AEYMETTIK, 3KOHOMMKAAbIK,
>KOHE 3KOAOTMSAbIK, KOMMOHEHTTEPI OOMbIHLLA CAAbICTbIPMAAbI TYPAE TAAAAHADI.

3epTTey HOTUXKECIHAE KAAAABIK, KEHICTIKTIH YMbIMAACTbIPbIAYbI KOMAEHIEMAI OAEYMETTIK-KEeHiCTiK-
TiK >XKY/ie peTiHAE KAAbINTACATbIHbI YXOHE OHbIH TUIMAI AAMYbl ayMaKTbIK, KYPbIAbIMHbIH TEHFEPIMAIAITri-
He, MHPaKYPbIAbIMHbIH, YAAECIMA| OPHAAACYbIHA XXK8He KEeHiCTIKTIK AIAETTIAIK KaFuAaTTapblHa ToyeA-
Al eKeHi aHbIKTaAAbl. AAaTay KaAaCblHbIH KEHICTIKTIK aAamy MoaeAi «Smart City» Ty>KblpbIMAAMACBIHbIH,
TYPaKTbl AAMy KOMIMOHEHTTEPIMEH MHTErpaUMsIAQHYbIHbIH KOAAAHOAAbI YATICI PETIHAE KapacCTbIPbIAABI.
3epTTeyAiH FbIABIMM YKAQHAAbIFbl — KAAAAbIK, KEHICTIKTi YIAbIMAQCTbIPYAbIH, reorpadusiAblK, TOCIAAEPIH
yPOAHUCTUKAABIK, TEOPUSIAAP MEH LIM(PPAbBIK, KAAAAbIK, AaMy Ty>KbiPbIMAAMaAapbiH OipikTipy apKblAbl
KyeaeyAe. AAbIHFaH HOTMXKEAEP KAAAAbIK, XKOCMapAay, KEHICTIKTIK casicaT XoHe 3aMaHaym ypbaHuc-
TMKaAbIK, 6aCKapy MOAEAbAEPIH XXETIAAIPYre 8AiCHaMaAbIK, Heri3 60Aa araAbl.

Ty#iH ce3aep: KaAa, KaAAAbIK, KEHICTIK, ayMaKTbIK, YMbIMAACTbIPY, YKalAbl KaAd OpPTaChl, «aKbIAAbI
KaAa» TY>KbIpbIMAAMAChI.

S.U. Laiskhanov'?, D.I. Kazakbay?*, D.D. Chingissov?
'International educational Corporation, Almaty, Kazakhstan
2Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
3 RSE «Gosexpertiza», Astana, Kazakhstan
*e-mail: kazakbajdilnaz@gmail.com

Organization of urban space:
methodological foundations and geographical aspects

The organization of urban space has become an important scientific and practical direction for
ensuring sustainable urban development under the intensification of urbanization processes. However,
urban spatial organization is often examined primarily from planning or economic perspectives, while
its geographical and methodological foundations remain insufficiently systematized. Therefore, the aim
of this study is to identify the main directions of sustainable urban development through the analysis of
methodological foundations and geographical aspects of urban space organization.

The study is based on a case study approach using Alatau City — a new urban development project
in Kazakhstan oriented toward Smart City principles — as the research object. The research employed
system analysis, comparative geographical methods, structural-logical analysis, cartographic analysis,
and modelling techniques. Urban concepts developed within foreign and Soviet scientific schools were
comparatively analysed according to the social, economic, and environmental components of sustain-
able development.
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The results demonstrate that urban spatial organization functions as a multi-level socio-spatial sys-
tem whose effective development depends on balanced territorial structure, coordinated infrastructure
distribution, and principles of spatial justice. The spatial development model of Alatau City is considered
as an applied example of integrating the Smart City concept with sustainable development components.
The scientific novelty of the study lies in the systematization of geographical approaches to urban spatial
organization through the integration of urban theories and digital urban development concepts. The
obtained results may serve as a methodological basis for improving urban planning, spatial policy, and
contemporary models of urban governance.

Keywords: city, urban space, territorial organization, comfortable urban environment, smart city
concept.
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OpraHu13aums ropoACKoro npoCcTpaHcTBa:
METOAOAOrMYEeCKMe OCHOBbI U reorpadpuyeckme acneKkTbl

OpraHumsaums ropoACKOro nPOCTPAHCTBA B YCAOBMSX YCUAEHMS MPOLLECCOB YpOAHM3aLMM CTaHO-
BUTCSl BO>KHbIM HAYUHbIM W NMPAKTUYECKMM HarpaBAeHMeM 0BecrevueHs yCTOMYMBOro ropoACKOro pas-
BUTMS. OAHAKO BOMPOCHI OpraHM3aLmn ropoACKOro MPOCTPAHCTBA Yallle PacCMATPMBAIOTCS C MAAHM-
POBOYHOM MAM 3KOHOMMYECKOW TOUKM 3peHus, TOrAa Kak ero reorpago-mMeToAOAOrMyeckmue OCHOBbI
OCTalOTCS HEAOCTAaTOUYHO CUCTEMATM3MPOBAHHbIMU. B CBSI3M C 3TUM LEAbIO UCCAEAOBAHUS SBASETCS
onpeAeAeHre OCHOBHBIX HarpaBAEHW YCTOMUYMBOrO FOPOACKOrO Pa3BMTUSI HA OCHOBE aHaAM3a MeTo-
AOAOTMYECKUX OCHOB 1 reorpagmMyecknx acnekToB OpraHn3aLmm ropoACKOro NpOCTPaHCTBaA.

MccaepoBaHve BbIMOAHEHO HA OCHOBE METOAQ Kenc-CTaam (case study) Ha npumepe HOBOro ypba-
HMcTMYeckoro npoekTta KaszaxcraHa — ropoaa AAaTay, OpUEHTMPOBAHHOMO Ha MpuHUMMbI «Smart City».
B xoAe nccaepOBaHMS MPUMEHSIAUCb METOABI CUCTEMHOIO aHaAM3a, CPaBHUTEAbHO-Teorpacdmyeckuit
METOA, CTPYKTYPHO-AOTMYECKMIA aHaAM3, KapTorpacmyeckmii aHaAn3 1 MoaeAnpoBaHue. YpbaHucTum-
Yeckre KOHUEenNUmmu 3apyBeskHbIX 1 COBETCKMX HAYUHbIX LIKOA BbIAM CPABHUTEABHO NMPOAHAAM3UPOBAHbI
Mo COLUMAAbHbIM, 3KOHOMUYECKUM U 3KOAOTMUYECKMM KOMIMOHEHTaM YCTOMUMBOIO Pa3BUTUSI.

Pe3yAbTaTbl MCCAEAOBAHMS MOKa3aAM, UTO OpraHM3aLMs rOPOACKOro NMPOCTPAHCTBa (hOPMUPYeTCs
KaKk MHOrOypOBHeBasi COLIMAaAbHO-MPOCTPAHCTBEHHas cucTeMa, 3hekTHBHOE pa3BUTHE KOTOPO 3a-
BUCUT OT COAAQHCMPOBAHHOCTU TEPPUTOPUAALHON CTPYKTYPbl, COrAQCOBAHHOIO pa3melleHuns uHdpa-
CTPYKTYPbl M MPUHLIMIMOB MPOCTPAHCTBEHHOWM CMPaBeAAMBOCTU. [1pOCTpaHCTBEHHAs MOAEAb Pa3BUTHS
ropoaa Aaatay pacCMOTpeHa Kak MPUKAAAHOM NMpUMep MHTerpaumu koHuenumm «Smart City» ¢ komno-
HeHTamMM yCTOMUMBOrO PasBUTUS. HayuHas HOBM3Ha MCCAEAOBAHUSI 3aKAIOYAETCS B CMCTeMaTu3aLmm
reorpagpuyeckmnx NOAXOAOB K OPraHM3aLMM ropoACKOro MPOCTPAHCTBA MOCPEACTBOM MHTErpaumnm yp-
6aHNCTUYECKMX TEOPUIA U KOHLENUMA LMPPOBOrO FOPOACKOrO pas3BmuTUs. [1oAyUeHHble pe3yAbTaTbl
MOTYT CAY>KWUTb METOAOAOIMYECKOM OCHOBOWM AASI COBEPLUEHCTBOBAHUSI TOPOACKOIO MAAQHWPOBaHMS,
NPOCTPAHCTBEHHOM MOAUTUKM U COBPEMEHHbBIX MOAEAEN YPOAHUCTUUECKOTO YNPABAEHMS.

KAroueBble cAOBa: ropoA, FOPOACKOE MPOCTPAHCTBO, TEPPUTOPHMAAbHAS OpraHM3aums, KoMopT-
Hasl FOPOACKasi CpeAd, KOHLEMLMSI «yMHOIO FOPOAQ».

Kipicne

Kama — aymakThlH JaHIIAQTTHIK KYPBUIBIMBI-
HBIH Kypamjac Oeiri OONbIl caHANaTBIH KypAeli
TaOWFU-aHTPOIIOTEH/TIK JKOHE TEeXHHKAJBIK ayMakK-
THIK Kyiie. O Taburu JaHamadT, XanblK, MOJICHU-
TapuXu MypaJlap MEH TEXHOTEHIIK AJIIEMEHTTEepIiH
yineciminen kypanrad. Ocbl cebenTi opbip Kamna-
HBIH TaOWFU-TaHAMA(TTHIK, WHKEHEPIIK, COyJeT-
TiK-)KOCTapiiay JKoHE OJCYMETTIK-3KOJIOTHSUIBIK
epekiernikTepi 6ap. Amaiina, Kamanapaa Oy epek-
HISJIIKTEp ayMaKThl MaijanaHy OapbIChIHJA Makiia
0onaTeIH MacenenepMer Katap xypeni. Kazipri ka-

Janap/IblH COYNETTIK KenbeTi xahanmany yaepicre-
PiHIH )kKOHE COyJIET OHEpiH/eT 3aMaHay! COH aFbIM-
JIAPBIHBIH BIKIAIBIH aKbIH KOPCETE/II.

Byringe ypOanu3zanusi KapKbIHBI apThIll, Kasa-
Japaarel XalblK caHbl YHeMi ecyme. Ocwiran Oaii-
JaHBICTBl KaJaJblK ayMaKTapAbl THIMAI opi yiie-
ciMAl YHBIMIACTBIPY ©3€KTi TaKBIPBHINTapIbIH Oipi
Oonbin caHanangsl. KamaHblH ayMakTbhIK YHbIMAac-
THIPBUTYBI KOFaMBIK, OHIIPICTIK, KOJK, peKpea-
LUSUTBIK, KOHE SKOJIOTHSUIBIK, aiiMakTapIblH e3apa
0aliIaHBICBIH KaMTaMachl3 eTy. KamaHbl ayMaKThIK
YHBIMIACTBIpYJaFbl 0acTbl KaFUAaTTapFa KallaJbK
ayMaKThl YTHIMJIbI IAljaNIaHy, KOFaMJIbIK, KeHiCTIiK-
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TEPAiH KOJDKETIMIUIITIH apTTHIPY, TAPUXU-MOJCHU
MypajapAbl cakTay >KoHe SKOJOTHSUIIBIK Kayircis-
JIK TajanTtapblH cakTay *karajsl. OChl Karuaarrap
HETi3iHIe Kajda opTachl ajamMFa >Kaljbl, Kayirci3
KOHE TYpPaKThl OMip CYpy KEHICTIriH KaJbllTac-
TeipyFa Herizgeneni. bBYY-meiH TypakTel mamy
MakcaTTapbIHaarsl 11-11i MakcaTbl — Kajanap MeH
eIl MEeKeHIepAl Kayilci3, KOJIaiibl, OPHBIKTHI opi
TYPakKkThl OpTara alHaIAbIpy — YpPOAHUCTHUKAIBIK
JMaMyIbIH HETi3T1 OaFbIThl PETiHAE aWKBIHIAIFAH
(Transforming our world: The 2030 Agenda for
Sustainable Development, 2015). JlemMek, KamaibIk,
KEHICTIK OapiblK TYPFBIHIAD YIIiH KOJDKETIML,
WHKJTIO3MBTI, 3aMaHayl WHQPPaKypbUIBIMMEH KaM-
TBUIFAH, COHJAM-aK TaOMFU pecypcTapibl THIMII
naianaHyFa Heri3aenyi THic.

Ocwl KaruaaTTap/bl Ky3ere aceipy ymriH Ka-
3aKCTaHJa KaJTalbIK KEHICTIKTI YTBIMIBI YHBIM-
JACTBIPY JKOHE TYPAKThl JAaMBITYJbl MakcaT eTe-
TiH VATTHIK JEHreHIeri jkocmapiiay Kypajagapbl
a3ipienni. Memieker Oacuibickl Kackim-YKomapT
ToxaeBThH 2019 KBUTFBI KapJIBIFBIMEH OCKITiJI-
reH «Enji ayMakThIK-KeHicTiKTe 1aMbITybH 2030
JKBUTFA JCHIHTI OoypKamMasl cXemachl» ypOaHm3a-
LUSTHBI OacKapbUIaThIH AeHrehae 65%-Fa neliH yii-
raiTyra, QyHKIMOHAIIBIK KajaJbIK ayaaHiap/ibl
JKOHE arjoMepanusiap/ibl JaMbITyFa OarbITTalIFaH
(Enmi  aymakTBIK-KeHICTIKTe maMmbITyasrH 2030
JKBUTFA JIEHIHTT OOJKaMIIbl CXEeMachlH OEKiTy Ty-
paisl, 2019). byn TypaxkTel mamy MakcaTTapblHAA
aTaJFaH WHKITIO3UBTUTIK TIEH 3KOJOTHSIIBIK Kayil-
CI3MIKTI ecKepe OTHIPHIN, XaIBIKTHI ipi Kamamapra
IIOFBIPIAHABIPY/IbI, UHOPAKYPBUIBIMIBI JTaMbBITY-
Il KOHE TAOWFH pecypcTapibl THIMII Taimana-
HyAbl Ke37eii. COHBIMEH KaTap, TApUXU-MOICHH
Mypanap/bl caKTay *KoHe jKachbUl KeHICTIKTep/i Aa-
MBITY apKBUIBI 3KOJOTHUSIIBIK TYPAKTBUIBIKKA KOJ
JKeTKi3memi, Oy ipi KaiamapaslH dYKOHOMUKAIBIK
KOHE OJICYMETTIK OpTaJIbIK PETIHIErl peiliH HbI-
FauTaabl.

Kasanplk KeHiCTIKTI YHBIMIACTBIPY/IbIH OHTAM-
JIBI ©pi Oapiara KODKETIMIII MO 91l e o3 Oci-
HeciH TankaH xok (Baibarac-Duignan & de Lange,
2021). Kazipri xe3re nmeliH KalaJblK KEHICTIK TEK
OHJIIpIC KYIITEPiHIH OpHAIACybl HEMECE DIICyMETTIK
KaThlHACTAP TYPFBICBIHAH KApaCTBIPBLIBIIT KEJIEI.
Kama xankel MeH ypOaHU3aIUsUIaHFaH ayMaKTap-
IBIH e/19yip 0ackiM OONyBIMEH CHMATTANaThIH Ja-
MBIFaH eJJIep/e KaJlallblK KEeHICTIKTI YHBIMIACTHI-
PYIBIH TEHIACCTIPUINEH TYPAE IaMBITY KOJIAPbIH
i3aey xyprizinyze. Kananapasl 1ambeITy &oHE ay-
MaKTBIK YHBIMIACTBIPY MOCENeNepiH 3epTTeyiH,
KYpIeni Ky#enep/i jkobanayaslH HEMece OJIap.ibl
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OKIMIIIIK TYPFBIOAH OacKapyIblH THIMII d9aicTepi
xoK (Rosol & Blue, 2022).

Ipi kanmamap enfiH ayMakTBIK OipTYTacTBHIFBI
MEH MOJICHH TYTACTBIFBIH KAMTAMACHI3 €T€ OTHIPHII,
XaJBIKTBIH KOHBICTAaHYbl MEH KOHOMHUKAHBIH Ka-
JIBITITHI KYMBIC ICTEYIHIH HETi3T1 OPTAJIBIFBI PETIHIE
alpBIKIIA DICYMETTIK-OKOHOMHUKAIIBIK MaHbBI3Fa He.
MyHmaii KanaxapaslH 1aMybl KoOiHe ailMaKTapabIH
JKaJlbl JaMy JCHIelii MEH TYPFBIHAAP/AbIH SJIeyMeT-
TiK-DKOHOMHUKAJIBIK, ©J-ayKaThIHA TIKEJIEeH BIKIAIT
ereni. Taburu ypOanuzanust ynepictepi, KOJTanlibl
oMip CYpy JKaFJaiIapbIHBIH KAJBIITACYhl, COHIAN-
-aK MIaFbIH Kajajap MEH aybULIBIK aiiMakTapaaH
ipl Kananmapra XaJbIKTHIH JKalmnai KOHBIC ayJapysl
KaJla XaJKbIHBIH, OHJIPIC KOJIEMiHiH >KOHE 3KOHO-
MUKaHBIH ocyiHe TypTki 6omasl (Fu et al., 2022).
JerenmMeHn, ipi Kamajap TEK KO3FayIIbl KYII KaHa
eMec, COHbIMEH Karap KOITEereH 9JIEyMETTIK, 3KO-
HOMUKAJIBIK KOHE ayMaKTBIK MOCENeIepaiH Kypae-
JIi TOpanTapsl.

Hoctypai Tycinik OoiibIHINa, Kala — TYpFbIHIa-
PBIHBIH 06achIM 0OIIiri OHEepKaCim, KbI3MET KOPCEeTy,
FBUIBIM, MOJICHHET, O1T1iM Oepy, JeHCayIbIK caKTay
KOHE OHAIPICTIK pecypcTapaspl MIOFBIPIAHIBIPY-
JIbl KQKET eTEeTiH SKOHOMHKA cajalapblHaa eHOeK
eTeTiH enai MekeH. Kama amamaap KOHBICTaHFaH,
OJIapJIbIH IC-BPEKeTi HOTIIKECIHAC TaOUFH KOHE Ka-
CaHJIbl KOMIIOHEHTTEP KAPKBIHJBI TYPJIE ©3repicKe
YIIBIPAUTBIH TeorpadusiIblK KaOBIKTBIH ayMaKThIK
mekTeyni 6emiri. Kama KyOBIIBICE — KYpAeTi, Ket-
KBIPJIBl YFBIM, COHIBIKTaH OHBI OPTYPJ KbIPbIHAH
KapacThIpaTblH ypOAHHCTHKAIBIK, 3epPTTEYICP/iH
CaH aJlyaHIBIFbIH KaJbIITacThpaabl. OCHl 3epTTey-
IIIH MaKCaThl — KAJIAIBIK KEHICTIKTI YHBIMIACTBIPY-
JIBIH ®JIICTEMEIIIK Heri3epi koHe reorpadusibK
acCmeKTiNepiHe HeTi3/ene OTHIPHII, TYPaKThl 1aMy-
JIbIH 0acTbl OaFbITTAPBIH AHBIKTAY.

Ochl Makama Keic-3epTTey TOCIiHe HeTi3mene-
Il )KOHE 3epTTey HbICAaHBl PeTiHAe AnaTay Kalachl
anpiHABl. Anaray Kanmackl KaszakcTanma «akbUIIbI
Kallay KaFujaTTapblHa OarjapiaHFaH KaHa ypoOa-
HUCTUKAJIBIK K00a peTiHAEe KaTalblK KEHICTIKTI
YHBIMIACTBIPY/IBIH SJIICHAMAIIBIK, HETI3JIEPiH KOJ-
JaHOaJBl TYPFBIA TalAayFa MYMKIHIIK Oepeti.

MarepuaJijzap MeH dicTep

3eprrey OaphIChIHAA KYWETi Tanmay, Calibic-
THIPMaNBI-TeorpaUsIIBIK, B1iC, KYPBUIBIMJIBIK-JIO-
THKAJIBIK Talljay, KapTorpa(usuIbiK, HHTEPIPETALIHS
JKOHE KOHIICTITYaJ/IBIK YIIT1Iey 9/1iCTepi KOJIIaHbLI-
Ibl. By omicTep KamambIK KeHICTIKTIH OJICYMETTIK,
SKOHOMMKAJIBIK, KOHE HKOJOTHSUIBIK, KOMIIOHCHT-
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TEepiHiH e3apa OalIaHBICBIH aHBIKTAyFa MYMKIHJIIK
Oepmi.

3epTTey KanajiblK KeHICTIKTI YHBIMAACTBIPYIBIH
TEOPHSUIBIK, JKOHE OICHAMANBIK, HETi3JepiH aHbIK-
TayFra OarbITTAIFaH KEIICHIi FhIJIBIMHU TOCLITE HET13-
Jesi. 3epTTey AepeKKo3aepi peTiHae ypOaHUCTHKA,
KaJia reorpadusiChl, ayMaKThIK, YHBIMIACTHIPY JKOHE
TYpPaKThl J]aMy MOCeleliepiHe apHAIFaH FhUIBIMH
JKapusIaHbIMIap, MOHOTrpadusiap IMaigaiaHbLI-
Iel. Atam aiftkanna, A.3. ['ytHoB, A.A. BeicokoBc-
kit enOekrepi, FO.I. Caymkun, A.A. TkaueHko,
b.C. Xopes, J. Ixeikobe, I1. Xomn, 3. Comxa,
M. BaTTH %)8HE Tarbl qa 6acKa FaIbIMIap/IbIH 3ePT-
teynepi Tanganapl. CoHbIMEeH Katap bipikken Y-
tap Y#bIMBIHBIH «International recommendations
for urban and territorial planning» ataymier HycKay-
JIBIFBl CUSIKTHI XaIIBIKAPAIBIK YHBIMAAPIBIH YCHI-
HBIMJIAPBI JKOHE HOPMATHUBTIK KYXaTTap rMaijana-
HBUIIBI.

Foutbimu opeOueTtepai ipikTey Keneci KpuTe-
puiinep OOWBIHIIA JKY3ere aChIPBIIIbL:

- KaJIaJIbIK KEHICTIKTI YWBIMIACTBIPY TEOPHUSCHIH
KapacThIPYHI;

- ayMakThIK YHBIMJIACTBIPYy HeMmece Kaja Ja-
MYBIHBIH KEHICTIKTIK aCIICKTUICPIiH Tal1ayhl;

- FBUIBIMU JIOHEKCO3MeNy ACHrell xoHe ypoa-
HUCTHKAJIBIK TEOPHSIFA KOCKAH YJIECi;

- TYPaKThI JIaMy HEMece «aKbUIbI Kallay TYXKbI-
pBIMIaMaliapbIMEH OailIaHBICHI.

3eprrey OipHerne Ke3eH OOMBIHIIIA JKYPTi31IIi:

1-xezey — adebuemmepee oucytieni wony. Kana-
JIBIK, KEHICTIKTI YHBIMAACTHIPY YFBIMBIHBIH KaJIbIT-
Tacy SBOJIFOIMSCHI TAJAHBIN, HETI3r1 FEUIBIMH Oa-
FBITTAP aHBIKTAJJIBL.

2-Ke3ey — Meopusiibl MyACbIPbIMOAMAIAPObl
arcikmey. TaHITAIFaH aBTOPJIAP/BIH FBUIBIMH KO3-
KapacTapbl TYpPaKThl JaMyJbIH YII HETi3ri WHIH-
KaTopbl OOMBIHINA TONTACTHIPBULIBL. OJap: 3KOHO-
MUKaJBIK JaMy, SIIEyMETTIK OpTa, 3KOJOTHSUIBIK
TYPaKTBUIBIK,

3-Kezen — canvlcmulpmManbl-2e02pagusivl ma-
Oay. Op FBUIBIMH MEKTENTIH (IIETENIIK JKOHE Ke-
HECTIK) YpOaHUCTHUKAJIBIK TYKbIpbIMIaManapbl Ke-
Jieci mapaMmeTpiep OOMBIHIIIA CATBICTHIPBIIIEL:

- KaJIAJIBIK KeHICTIKTiH KYPBUIBIMBI,

- ayMaKThIK YHBIMIACTBIPY IPUHIIAIITEPI;

- backapy Tacinuepi;

- TYPaKTHI 1aMy (paKTopIIapel.

4-xezey — yneiney gcone cunmes. AIIBIHFAH HO-
TIDKEJIep HeTi3iHae AJlaTay KaJachIHBIH KCHICTIKTI
YUBIMIACTHIPYIBIH MHTETPAIUSUIIBIK MOJEI Kapac-
TBIPBUIBIN, «aKbUIIBI KAJa» TYXKbIPHIMIaMaChIMECH
OaiiTaHBICKIHA TAJJIAY YKAaCaJJIbI.

Ketic-nvicanovr manoay neeizoemeci. Anaray
KaJlachl 3epTTeY HBICAHBI PETiHJAE YII KpPUTEpPH
OoiibiHIIA TaHAanabl: (1) Kama JaMybIHBIH PECMHU
JKocmapiay Kykarrapeiaga «Smart City» Kard-
JaTTapbIHBIH alKbIH KOpiHic TaOysl; (2) ayMaKThIK
YHABIMJIACTHIPY BT OIICYMETTIK—KOHOMHUKAITBIK—
SKOJIOTHUSIJIBIK, KOMIIOHEHTTEP/IiH OalIaHbICHl TYp-
FBICBIHAH TaJIayFa MYMKIHIIK OepeTiH KYpPBLIBIM-
JIBIK, MOJIeIbT1H Oomysbl; (3) Ka3zakcraH xarmaiibiHia
JKaHa KaJlalblK >K00a peTiHae ypOaHUCTHUKAIBIK
TEOpUSUIAP/Bl  KOJIJaHOaIbl  MHTEpIpeTaIysIay
OIICYETIHIH KOFaphbl OOIYHI.

HBTl/I)KeJ'lep JKoHE oJ1apAbl TAJKbLIAY

KanaablKk KeHICTIKTI ayMaKTBIK yibIMaac-
TBHIPY/BIH TEOPUSIIIBIK YBOJTIOMUICHI

Exenri moyipiepaeH Oacram amam3aT KaybIM-
JAacTBIFBl OMIP CYPYHiH THIMII (oOpMachl peTiHjae
VKBIMIIBIK OMIp CYpydi TaHmaraH. MyHIOal yibIM-
Jacy YArici )Keke agamjapra Kayilci3mik, Typak-
TBUTBIK, OJIEYMETTIK TOPTINTIH CaKTATybIH KaM-
TamMachl3 eTKeH. TYPFhIHIAP/BIH IIOFbIPJIAHFaH
TYpZA€E OpHAIacybl TeOTPaUsIIbIK, KIUMATTHIK, Je-
MOTPaUsIIBIK KOHE OIICYMETTIK-DKOHOMHUKAIIBIK
JKaFjaiiap KOJIaiJibl ayMakTapJia >Ky3ere ackas.
MyHzaali KOHBICTap/AbIH THIMII OpHajacybl TaOuFn
XaJIBIK, 6CIMi, KOIITi-KOH YpaicTepi xoHe Oenrini 6ip
TAPUXU JKaFIaiIapablH BIKITAJbIMEH aiKbIH]AbII,
OJIAPJIBIH CAsICH, DIIEYMETTIK, SKOHOMHKAIIBIK JKOHE
MOJICHU OpTAJIBIKTapFa aiHadyblHa HETi3 OOJIBI.
KonbIcTapapIH KabIITACYBl MEH AaMy YAEPici xKep-
TUTIKT1, alMaKTHIK KOHE MEMJICKETTIK JIeHr eiIepe
JKy3ere achIphUIABL. YaKBIT ©Te Kelle ajgaM ©3iHIH
BIICYMETTIK, IKOHOMHKAJIbIK KOHE MOJICHU KbhI3Me-
TiH YABIMIACTBIPYIBIH €H KE€H Opi KypIeii HEICAHBI
peTiH/e KallaHbl KAJBIITACTHIPIbL.

AJFaNIKbI KaJTAIbIK KOHBICTAP/IBIH KAJIBITACYBI
Oipkartap Kajia Ty3ylli (akTopiapAblH bIKIAIBIMEH
aifikpramanFad. OnmapaslH KaTapblHAa €XeNeH Ka-
JBINITACKAH cay/ia OaliaHbICTapbl HYKTENIEPi; Cy ail-
IBIHIAPBIHA, SFHU TEHI3epre, KoJaepre, 03eHaepre
KaTBICTBI BIHFAWJIbl OPHAJIACY; KOJIAHIIBI KIIMMATTHIK
JKaFaainap CUSKTHI (pakTopiap epeKiie MaHbI3Fa fe
Oounran (Yargina, 1991).

Kamanplk KypbutbIMIap TeK TYPFBIH JKOHE Ia-
PYyalIbUIbIK, HBICAHIAPBIMEH FaHa MISKTEJIMEH, CO-
HBIMEH KaTap KOPFaHBIC, OKIMIIUTIK, TiHH, MOJICHU
JKOHE OUBIH-CAybIK FUMapaTTapbIMEH TOJIBIKKAH.
OnapapIH apXUTEKTYpaIbIK MICITIMIASPIHIH alryaH
TYPJILIITT MEH calaliblK JICHIeii col Ke3eHIeri Ko-
FAMHBIH 9JIEyMETTIK-9KOHOMUKAJIBIK, )KOHE MOJCHH
JAaMYBIHBIH JIopexecin OeiiHenereH. Erumer, ['pek
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xoHe Pum epkeHuerTepi KanaOacCIIBLIBIK MOJeE-
HUCTTIH alpBIKIIa YIATICIH KaTBIMTaCTRIpABL. Exer-
Il KaJajblK KCHICTIKTIH KaJbIITaCy OPbIHIAPBIHBIH
ambuTybl MEH FBUTBIMH TYPFBIOAH 3epTrenyi XIX
FachIp/ia apXeoJOTHSUIBIK, 13/ICHICTEp/IiH KEHEI0IMEeH
TiKeJIel OalIaHbBICTBI OOJIIEI.

Kananap — kypaeni taOuFM-XKacaHAbl XKyle-
JIep: KaJaHbIH JaMybl Oenrii Oip immki TaOuru 3aH-
Jap MEH ©3iH-031 YHBIMAACTBIPY NPOLECTEPiHiH
OCEpIHCH, COHAAN-aK aJaMHBIH CaHaJIBl OaKbUIAy
OpEKeTiHiH ocepineH Oonaapl. KananapasiH aymak-
THIK YHBIMIACTHIPBUTYBI Mocesenepi XX Faceipaa
LICTEJIIIK 3epTTeylIiyiep eHOEKTEpiHJe epeKIie
KapKbIHMEH JaamMu Oactajapl. KanmaHblH ayMakThIK
YUBIMIACTHIPYBI JKOHIHACT] alFaliKbl FBUIBIMU 13-
nenictep XIX raceIpasiH COHBI MeH XX FaCBIPABIH
OacelHIa, MHAYCTPUSUIAHIBIPY MEH YypOaHM3aLus
yZAepicTepiHiH KylieroiHe OailaHbICTHI Maiaa 00J-
Ibl. Bynm OGaFbITTaFbl anFamkbl TEOpUsIIApIbIH Oipi
Hemic dKoHOoMmHCI Anbdpen Bebepmin ecimiMen
Gaitnanpictel. O 1909 sxbiibl xkapbik kepren «Uber
den Standort der Industrieny» aTtTel eHOerinae oHi-
pICTIH OpHajacy TEOPHMSCBHIH YCBIHBIM, ajiFall peT
«aymaKmolk yublmMoacmulpy» YFBIMBIH €HT131. Be-
OepniH uaesapbl KajlanapblH KEHICTIKTIK Kypbl-
JIBIMBIH pecypcTap, KOJIK MIBIFBIHIAPHI )KOHE eHOCK
(axTopiapsl TYPFBICHIHAH Tanjayfa OaFbITTaJIBII,
Kazipri ypOaHIIbIK KOCIapIayabIH TCOPHUSIIBIK, HET1-
31 Kanazs! (Kolehmainen, 2003).

KasranblH KeHICTIKTIK KY€ peTiHAeT! TIpIITITiH
KepceTeTiH (aKTiHI KeHec Kajla yKOCHapiaylIbIChl
A.D. I'ytHOB Oaiikansl. A.A. BEICOKOBCKHIT ayMaK-
TapblH KEHICTIKTIK JaMyBIH >KOCHapiay KajlaHbIH
TUHAMUKAIBIK JaMy OaFbITTaphl MEH THIMIUIITIH
HOPMATHUBTIK Uessap HeTi31Hae KaJabInTacKaH (ak-
TOpIapABI OipIKTIPy apKBUIBI JKY3€re achIPbUTYHI Ke-
pek aen TyxbipeiMaanst (Vysokovsky, 2005). Kana
JAMYBIHBIH JTUHAMUKAIBIK OaFbITTApbIH aHBIKTAY
XKoHe OacKapy KaJaHbIH aKMapaTThIK MOACTIH KY-
pyMEH Katap Xypyi kepek. Kamansra OipsIHFail MO-
JIeIIiH KYPY MOceJieci alllblK, KYHiH/Ie KaJbII OTHIP.

Kazipri kamaiblK KEHICTIKTIH JaMy TEHICH-
LUSUIApbl ayMaKTbIH MaHBI3IbUIBIFBIH KYIICHTEI].
AyMaKTBIK YHBIMIACTHIPYIBIH MOHI OHBIH TaOWFH,
9JICYMETTIK-9KOHOMHUKAJBIK KYOBUIBICTapABl OpHa-
JIACTHIPYABIH KEHICTIKTIK ayMaKTBIK 3aHIBUIBIKTA-
PBIH KOHE ONapIblH e3apa OalIaHBICHIH TangayFa
OaitmanpicTel. XX FaceIpAblH 70 KbUTmapblHa Ka-
pail FambIMAAPIBbIH KBI3BIFYIIBIIBIFEI Kalla OpTachl-
HBIH KYPBUIBIMJIBIK, ©3TE€PICTEPiH 3epPTTEY calachlHa
aybICTBl. OJICYMETTIK JKIKTEJIy MEH MOJCHHU-ayMaK-
THIK OOJIiHY ipil KajajJap/slH HEri3ri Macemenepine
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alHaIIBl. OJICyMETTaHYIIbUIAp MEH ypOaHUCTEP
KaJTaHBIH JKOHE OHBIH OJCYMETTIK KEHICTITIHIH
YABIMAACTHIPBUTYBIHBIH, ~ TEOPUSUIBIK ~ HETi3JIepiH
o3ipiieyre Hazap aymapa 6acransr (Allen, 2015).

«AyMaKkThIK YHBIMIACTBIpY» YFBIMBI Kenec
Oparpiana anram pet KKIIC XXI cwesiniH Kapa-
peiHIa KosmaHbUIbl (Breouepemnoit XXI cwess
KIICC, 1959). ©Ougiprim KymTepai OpHaIacThIpyFa
JKOHE OJIaKTac OHipJiepaiH SKOHOMMKACHIH JaMbl-
TyFa apuairad Il Oemimae Oynm YFBIM TeK XajbIK
[IapyanbUIbIFBIHA KATBICTHI 0071161. OH/Ia ayMaKThI
JKocTapiayaa ipi 9KOHOMHUKAIIBIK-TEOTPaHUsIIBIK,
aynanaapabel ey Kernec OnarbIiHbIH XallbIK Iapya-
NIBUTBIFBIH  JTYPBIC TeOorpadUsuIbIK OpHANACTBIPYFa
JKOHE €H TUIMJII ayMaKThIK YHBIMIACTBIPYFa BIKITAJT
eTeJll JIereH TYXKbIpbIMIamMa alThUIIbL.

Kenec reorpager FO.I'. Caymkun Oyn YFBIMHBIH
reorpadusi YIIiH epeKiie MaHbBI3IbIIBIFBIHA Ha3ap
aynapabl. Ol ayMaKThIK YABIMIACTBIPY TY KBIPBIM-
JlaMachlH OHIPICTIK KYIITEPi, COHMai-aK TaOuFH
JKarFaiiap MeH TaOWFU pecypcTapibl naiiaiany-
IIBIH ayMaKTHIK, JKobamapblH KaMThabl (Saushkin,
1961). OHBIH TYXBIpBIMAAMAChl CTPATETHSUIBIK
MakcaTKa Me OOJIbI, €JIJIIH JKOHE OHBIH aiMakKTa-
PBIHBIH OH[IPICTIK KYIITEPIHIH HAKThI KardaiblH
MeH aaMybiH KepcetTi. 0.1, Caymknn «ayMaKThIK
YHBIMIACTBIPY» YFBIMBIHBIH T€OTrPa(HsLTBIK Ma3My-
HBIHBIH KaJIBIITACYbIH MYKHUAT 3epiaeieai. TyKbI-
pBIMIaMaHbBI OTAH/IBIK, XKOHE MIETEIIIK reorpadusra
€HT13y MPOTIECIH CUIATTAIbI.

10.I". CaymkuH YFBIMIBI TOJTBIKTHIPY MaKCaThIH-
na erOeringeri 10-Tapayapl «koeamobl aymMaKmolk
yusimoacmueipyy nen artaapl. bemiMae KOFaMIBIK
ayMaKTBIK YHBIMIACTBIPY aHBIKTaMachkl (Saushkin,
1961, p. 143) OepinreH: «ayMaKkTBIK YHBIM TYPFBIH
yiepai, OHAIpICTI, JAeMaiblC aWMaKTapblH, OKY
OPBIHJIAPBIH, aypyXaHaJlap/Ibl OPHATIACTHIPYIbI FAaHA
eMec, COHbIMEH Oipre oJap/blH KapbIM-KaThIHACHIH,
OaiinmaHbIChiH, OiIpiH-Oipi TONBIKTBIPYBIH, MaKcart-
Tapra KOJ JKETKI3Y KypaagapbIHBIH HKEMILUTITIH
JKOHE KOFaMIBIK OMIpJIiH KEHICTIKTIK JKyHenepiHiH
OPTYPIIi TYpAEPiH KaMTUABDy. O ayMaKTBIK, YHBIM-
JACTBIPYABIH OPHAJIACTHIPY, KEHICTIKTIK KaThIHAC-
Tap, OaillaHBICTAp MEH XXYHelep JKOHE ayMaKTBIK
Oackapy Jer arajaTblH TOPT HETI3r aCIeKTICIH CH-
MaTTajbl.

Awmepukannslk ypoanuct [Dxeitn Jlxeikooc
1961 xbiel anram «The Death and Life of Great
American Cities» eHOeTriHAe MOJEPHHUCTIK KOC-
napiayablH Kajia TreorpaduschiHaarsl MaHBI3bIH
3eprreni. JlxelkoOc KalaHbIH ayMaKThIK YHBIM-
JACTBIPYBIH «OPTaHUKAJIBIKY JKYHe peTiHne Kapac-
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TBIPBII, OHJA KEHICTIKTIK KYPBUIBIM OPTYPJILIiKKe
HeTi3[enreHin cunarraiapl. OHBIH ITHAEC TYPFBIH
Y, eHAipic allMaKTapbIHBIH THIM1 OpHAJIACybl, KO-
FaMIBIK KeHICTIKTEPIIH KOIDKETIMIUTITI )KOHE JKasty
JKYPTiHIILIEPAiH KO3FaJIbIChl CHSKTBI DJIEMEHTTEP1
tanmaiapl. OJ1 OCHI HETi3/Ie TOPT HETi3T1 MPUHITUTITI
ycoiHab! (Jacobs, 1992):

- Kamansik keHiCTiKTeT1 TaOUFH DIICyMETTIK Oa-
KbLJIay KbLUIMBIC JICHI€HiH TOMCHICTE 11 )KOHE KayiI-
CI3JIIKTI HbIFAMTaIbI;

- XKEPriTiKTI SKOHOMHUKAJIBIK KOTKBIPIBUIBIK HH-
HOBAIMSIAP/IbI TYIBIPAJIBI;

- KaJia ayJlaH/IapbIHBIH IIeKapaiapbl MOACHU Oi-
PETeIITIKTI CaKTalIbI;

- KaJla OPTaJIBIKTAPBIHBIH YKOFApPhI THIFBI3/BIFbI
DIICYMETTIK 63apa OPEKETTECY I KYIICHTe i,

JIkekoOC ~ TeopHWsIChl  KallalblK  KEHICTIKTI
YHBIMIIACTBIPYJIAFbl MOJICHU-ayMaKThIK OOJIHYy Mo-
cesieNiepiH mIenryre OarbITTalFaH, OJ apajac mai-
JlalaHy apKbUIbl MHKIIO3UBTI KEHICTIKTI KYpYIBI
ycoeiHaabl. byn BY Y-ueiH TypakTs! famy makcarra-
PBIHBIH immiHAeri 11-1m1i MakcaThIHAAFRl KOJDKETIM-
Il KOFaMJbIK KEHICTIKTEpi KYpyFa ColKec Kelei.
KeHec FajbpIMIapbIHBIH Kala ayMarblH (YHKIIHO-
HAIJBIK aiiMakTapra OejyiHEeH albIpMalIbUIBIFHI,
JxeitkoOc xocmapiayIblH MOJCHTI PETiHAE «YCTi-
HeH» (top-down) emec, «temeHHeH» (bottom-up)
OacTairysH Tanamn eTei. JPkeko0c «yCTiHEHY )KOC-
napJay/pl, SIFHU MEMJICKETTIK OpraHIap/IblH KOFa-
pBIIaH TOMEH Kapai IMentiM KaObUIAaybIH ChIHFa
anagpl. CeGeOi OHBIH 3epTTeyi OOMBIHIIA MYHAAN
YUBIMIACTBIpY Kanajapia OipTeKTi KoHe TYpPFBIH-
JlapFa KOJaWChl3 OpTa KalbIMTacThipasbl. OHBIH
OpHBIHA «TOMEHHEH» TOCIUIIH CEHTI3yAl YCHIHAIBI.
TypFBIHIAPIBIH KATBICYBIMEH JKOCTIapiiay KaJlaHbIH
OpraHUKaIIbIK, JIAMYbIHA ©cep eTelli. By TYKbIpbiM-
JlaMa Kasipri «aKbpUIIbl Kaja» KOHIICTIUSIChIHA YK-
cac, OUTKEeHI OJI TYPFBIHAAPJIBIH KATBICYbI apKbIIbI
TOMEHHEH JKOFaphl Kapail JaMynabl Ke3ieui, Oy
COMKECIHIIIE Kajla OPTACHIHBIH JaMy THIMIUIITIH
apTTHIPAIbL.

bputanasik yp6anuct [Iurep Xomm 1988 xbui-
roI «Cities of Tomorrow» eHOeriHe KalaiblK Ke-
HICTIKTI JKOCTIapJIayAblH TapUXbIH TaJITaiasl. D0e-
Huzep ['oBapATHIH OaKIIANBIK KajlalapblHaH OacTarl
Jle KopObro3eHiH MOJEPHHUCTIK TYXKBIphIMIamaa-
PBIH chIHFa anajibl. OHBIH HETi3Ti uesuIapbl TEOpUs-
JBIK, Kaa MOJIeNJIepl MEH ayMaKThIK YHBIMIACThI-
pyFa KaTbICTBl. XOJUI ayMaKTBIK YHBIMIACTHIPYIbI
SKOHOMUKAJIBIK, JKOHE OJIEYMETTIK (PaKTOpIap/IbIH
OaliiaHbICH peTiHae Kopei, Oy KanajgapabiH Oap-

JBIK TONTAapFa KOJDKETIMALIIK NeH MOJCHH OpTYp-
TUTIK cUSIKTHI ameMmentTepai Kamtuasl (Hall, 1988).
OmnbiH Tangaysl OOMBIHIIA ©TKEH Kaja MoJesaepi
apyanbUIBIKKA 0aChIMIIBIK OCpiNTeHIIKTeH COTCI3
Oonpl, an OoJalaKTaFsl Kajuanap ypOaHuzauus Mo-
CeJIeNIepiH meme/i.

W.A. PogronoBa 3epTTeyi OOMBIHIIA KallalbIK
KEHICTIKTI ayMaKTHIK YHBIMAACTHIPY (PyHKIIMOHAT-
IBIK aiiMakTapra Oeiyre, jKocmapiay >KOHE KOJiK
KYyHeciHe, KOFaMJIBIK, OPTaIBIKTap bl OPHATIACTHIPY
MOCeJIeNIEePiH KAMTUTBIH KaJla ayMaFbIHJIaFbl KEeHic-
TIKTIK TIporiecTepine Herizaeneni. OHBIH OWBIHIIA,
AyMaKTBIK YHUBIMIACTBIPY — ayMaKTBIK, KYPBUTBIMIBI
KaJIBIIITACTRIPY OOWBIHIIIA OenTim Oip 3aHIBUIBIK-
TapbiH KUBIHTHIFBI (Rodionova, 2000).

Bbenrini Kenec reorpadgsr A.A. TkaueHko ke-
HICTIKTI YMBIMIACTBIPYLIBI OOBEKTUICPIiH peojiHe
Hazap ayjJapa OTBIPBIN, «KEHICTIKTI YHBIMIACTHI-
pyUIBUIap» JIen KOCIMOPBIHAAPAbI, KBI3MET Kepce-
Ty MEKeMeJepiH, ejli MeKeHep/l, KaJlajiblK aryio-
Mepanusiapasl atayasl yesiaasl. On (Tkachenko,
1995) 3eprTey KYMBICTapBIH JKYprize Keme, ay-
MAaKTBIK YHBIMAACTBIPYIbIH 10 acmeKTiCiH YChIH/bI
(1-cyper).

Txauenko Teopusicel KeHec MeKTeOiHIH KOcC-
napibl SKOHOMHUKACBIHA HETI3JIeNITeH, ajaija ay-
MaKTBIK YHBIMIACTBIPYIbIH atairaH 10 acmekrici
KEHICTIKTI YHWBIMIACTBIPYIIBl OOBEKTUIEPiH (KO-
CIOpBIHAAp, KBI3MET KOpCEeTy MeKemenepi, enmi
MEKEH/Iep, KaJaJIbIK arioMeparsuiap) pesiiH Kep-
CeTe/ll )KOHE KaTalIbIK KCHICTIKTIH THIMJII YHBIM/IAC-
THIPBITYbIHA HET13 O0Japl.

AYMaKkTbIK YHBIMAACTBIPY TEOpHSCHIHIA Ka-
JaNBIK, KEHICTIKKE KAThICTBI DPTYPI KiacTaplblH
yFeIMIap kyheci konpmansutagsl. HO.I'. Caymkun
AyMaKTHIK YHBIMIACTBIPYFAa KATBICTBI KEHICTIKTIK
KyHenepl, ayMaKThIK 00bEKTUIEP/IiH KYPBUIBICHIH,
ayMaKTHIK 00BEKTiIepIl OacKkapy MiHIETTEPIH KOp-
CETETiH YFBIMIApAbIH YIII KJIaChIMEH JKYMBIC iCTEI.
AyMaKTBIK YHBIMIACTBIPY KaJlalbIK KEHICTIKTe-
Il Ke3 KeNreH KyObUIbICTap MEH OOBEKTiIepre TOH
JKOHE OJIap YIIiH MBIHA KOPCETKIITEp MaHBI3IbI:

1. opHanackaH xepi;

2. KAUIBIKTHIFI;

3. ayJaHsl.

AYMaKTBIK YHBIMIACTBIPYIBIH aTAJIFaH YII KOp-
CEeTKILIIH TOPT AacleKTie KapacThlpyra Oomajbl:
KYPBIIBIMBI, KBI3METI, JaMyBl koHe O0ackapysl. O
Oenrini Oip aymakTa O0MaThIH OOBEKTIIEP MEH KY-
OBLITBICTApAAH TYPATHIH KOHE ©31H-031 YUBIMIACTHI-
PAaTbIH TIpUIUTIK Xyieci peTiHae aHbIKTaIa bl
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1-cyper

A.A. Trauenxo 6otibIHWA AYMAKMBIK YULIMOACTBIPYObIH dCheKminepi

OpHanacTeIpy

AyMakTapabIH reorpadusbIK

AyMaKTBIK
AyMaKTBIK 6acKapy OpHanacybl 2l LIPpMAIILLIBLIKTAP
ANMAaKTapb! GacKapy sKoHe 1 AiimMaKTap apachIHIarsl
perTey . ! - SPTYPIALTIK
. ! s
\..\ i '/.
o~ v o
KenicrikTik Mopdonorns S & KenicrikTik KaTbIHACTAD
i icTikTi S - AliMaKTap apachIHJaFbl
AiMaKTapIbIH KEHiCTIKTiK T e IMakTa
hOpMATApE! MeH Timingepi S P KeHICTIKTIK OafimaHbIcTap
T
AYMAKTEIK KYPELTLIM T A¥MaKTap apacbIHIaFbl
AyMaKTHIK Xy#eIepaiH e3apa “K P apachlH/ial
GaiinaHsIc xemiyepi
OpHAasAacysl 7 .

KenicTikTik mpomectep

\
———————

A#MaKTapaarsl THHAMHAKAIBIK
e3srepicrep

AyMaKTBIK XKyiieaep
AMMaKTap/bIH e3apa
GaiimaHbICThI XKYyi#enepi

AyMAaKTBIK KellleH/1ep
AyMaKTapIbIH Kypaemi
KYPBUIBIMIAPBI

Eckepmy: asmopaap xypacmuipean

Awmepukanapik reorpad Insapn Comxa Ka-
JIAIapblH MMOCTMOJCPHUCTIK 3BOJIIOIHUACHIH Tall-
nmaiinel. O (QU3UKaNbIK KOHE OJICYMETTIK Ke-
HICTIKTEpIiH OallIaHBICEI PETiHIEe AayMaKTBIK
YUBIMIACTHIPYIBI  DUICTTUTIKKE  OaFbITTAWTHIH
YUIIHII KEHICTIK» KOHIEMITUACHIH eHrizeni. OHbIH
Heri3ri uaesnapsl (Soja, 2000) KanagapablH «IOCT-
METPOMOJIHUCTIK» Ke3eHJEer1 MpOoIecTepiMEH, SFHH
arjoMepanmsiap, nepuepusuiblK Iamy >KoHe ipi
KaJiajaparbl OPTAJIBIK JKOHE IICTKI aiMaKTapIbIH
KapaMa-KaWIIbUIBIFBIMEH OaianbicThl. KeHicTik-
TiK OIUICTTIIIK YFRIMBIH TAJIIAy apKBITBI KOFAMIBIK
pecypcTap MeH MYMKIHIKTEp/IiH TeH OeIiHyiH Tal-
nmainael. Comka TeOpUsIChl Ka3ipri yaKbITTaFbl arjio-
Mepanusiap MEH MOHOKANajapiblH MOceJelepiH
Tajpayra Kojaimel. O KeHICTIKTIK OIUIeTTUTIKTIH
JKETICTICYIIIITiH ChIHFA aJblll, KANablK KEHICTiK-
TiH OapIiara KOJDKETIMJII OOJybIH HEri3re ajajpl,
OYJ1 TYpakThl JaMyblH SJIEYMETTIK KOMIIOHEHTiHE
COHKecC.

D.b. AnaeB (Alaev, 1983) KamaHbIH ayMaKThIK
YHBIMIACTHIPBUTYBI JICN XaJbIKTBIH OMIp CYpy ca-
MaChIH JKAaKCapTyJbl JKy3ere achlpy MakcaThIHIA
KOJIZIaHBUIATBIH ayMaKThIK KYPbUIBIMAAPABIH, SFHH
XaIIBIKThI KOHBICTAHBIPY, OHAIPIC, TAOUFATTHI Maii-
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JanaHy CHUSIKTHI JKyHeJepaiH YillleciMiH arailzibl.
b.C. XopeB KaylaHbIH ayMaKTbIK YHBIMIACTHIPBLTYBI
reorpausIIbIK Herizzuepre Coikec OHIpIIK, dyey-
METTIK, SKOHOMHKAIBIK 3EPTTEYJIEp CalachIHIAFbI
HEFYPJIBIM KEH YFBIM EKEHJITiH aTanm eTeiui. Our-
KEeHI OFaH OHJIpIC TEH dIeyMEeTTIK HH(paKypbI-
JIBIMIBI OPHAIACTBIPY, agaMIapAbl KOHBICTaHABIPY,
KOFAMHBIH ayMaKThIK OJIEYMETTIK JKOHE dKOHOMH-
KaJIbIK, XKYHeciHaeri e3apa OailylaHbIC, KEHICTIKTIK
YAalbl OHJIpY TpolecTepi, oJapAbl OacKkapy Mo-
cenenepi ge kipeni (Khorev, 1981). Kanansiy ay-
MaKTBIK ~ YHBIMJACTBIPBUTYBIHBIH — TeorpadusuIbIK
ACMEKTiJIepiHe OHBIH OPHANACYbl, TYPaKThl JaMyFa
BIKITAJ €Tyl, KOpIIaraH OpTaMeH OaiIaHbICHl JKOHE
DJICYMETTIK-OKOHOMHUKAIIBIK 1aMYbI KaTaIbl.

Peceii denepanuschbHBIH CONTYCTIK aiiMaKTa-
peiH 3eprrereH B.II. CamapunHa ayMakTbIK YilbIM-
JACTBIPYFa TiKeJNeH HeMece aHama dcep eTeTiH
acTeKTizepai KapacTelpasl. OnapablH KaTapblHa ay-
MAaKTBIH TAOMFU-KINMATTBIK €PEKIIeIIKTepi, OHIp-
JIK KOHOMUKAJBIK, OaFBITTBUIBIFBI, TAOUFH anaTTap
KayTi, TabuFraT pecypcrapra KODKETIMAUIIK IeH-
reii, JKOXyHere TEXHOTEHAIK OCepHAiH KapKbIH-
JIBITBIFBI, OHEPKOCINTIK XOHE MHPPAKYPBHIIBIMIBIK
9JICYeTTiH SPTYPILIiIir xkaraaps! (Samarina, 2007).
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B.II. Camapuna 3epTTeyiepiHae KalalapiblH ay-
MaKTBIK YHBIMIACTBIPBLIYBIHIAFBI TYPJIl (PYHKIIHO-
HAJIJIBIK OOBEKTUICP/IIH KEHICTIKTE OpHAJIaCy 3aH-
JIBUTBIKTAphl MEH OJIap/bIH 63apa OailiaHbICTaPbIH,
ayMaKTBIK JIaMyJIbIH MOCEeJCNEPiH, apThIKIIBUIBIK-
TapbIH aHBIKTA/IbI.

Bpurtanneik Teorpad, ypOaHHCTHUKAIBIK MO-
NMeapACYIiH Heri3iH Kamaymbl Maiikn battu ka-
Janapabl KypAeni oKydenep peTiHAe Tainanibl.
Kanamblk KeHICTIKTI MOJENbIey apKbpUIBI ypoa-
HU3aIUsHBl OoInKay Mocenenepin 3eprredmi. O
QJIEYMETTIK (haKTOpABl €CKepy KaKeTTITITiH arar
OTIIl, aKIMaPaTTHIK TEXHOJIOTUSIHBI HHQPAKYPBLUIBIM-
MEH OipiKTipy apKbUIbI KATAJIBIK KEHICTIKTI THIM/II
yibIMIacTeIpy el yebiHaas! (Batty, 2013). byn ka-
31pri «aKpUIABI KajJanxapy TYKBIPhIMIaMachIHa COM-
kec kenenai. COHbIMEH Karap, Kajajgapabl ©3iH-e31
YUBIMIACTBIPATBIH KYHeJIep peTiHae KapacThIPHII,
KYPJIEUTIK TEOPHUSICHIH TaMbITAIbI.

Kamanplk KeHICTIKTe TYPFBIH Y ailMakTapsbl,
OHJIPICTIK KEUIeHAEP, KOJIK WHPPaKyphUIbIMBI,
KOFaMJIBIK OpPTAJIBLIKTAP/IbIH OPHAIACYBl KaTaHBIH
JIaMybl MEH XaJIBIKTBIH OMip CYpY CanachlH jKaKcap-
TyJa STy pen aTkapazisl. bynm 3 ke3erinae Ka-
JIaHBIH KEHICTIKTIK YWBIMIACThIPHUTYBIHBIH HETi31H
Kypaumpl. AyMaKkTBIH KEHICTIKTIK JaMybl — ©pKe-
HHUETTI MEMJIEKETTEpPre OpTaK KaJbINTaCKaH TOXi-
pube. byn ynepicre SKOHOMUKAIBIK, THIMIITIK Oa-
CBhIM (haKTOP PETiHJEC KapacThIpbUIMai, 0acThl Ha3ap
XaJIBIKTBIH JKAMJIBI eMip CypyiHe KOJaiibl Karaai
KaJIBINITACTBIPYFa OaFbITTaa b,

Kamanplk KeHICTIKTIH YHBIMAACTHIPBUTYHI YIII
HET13T1 QYHKIHSFA, aTall alTKaH/1a, OHIIPICTIK KbI3-
MET, TYPFBIH YH KEIICHI JKOHE PEKPEalUsUIbIK KbI3-
METKe Herizaeneni. Atanran (QyHKUusiapael Oip-
TYTac Kaja jKyHeciHe TONTACThIpy 3aMaHayH Kaa
KYPBUIBICHIH KoOanaymbuiapasiy, Minzgeti. Kaszipri
3aMaHFbl ©3TepicTep KaJalblK KEHICTIKTI KOFam
MEH KaJjla TiKeJel e3apa dpeKeTTeCeTiH «Tipi» op-
TaHU3MIe aWHAIIBIpyFa MYMKIHIIK Oepemi. Kes-
KEJIreH ©3repic dpeKeTKe OaFbITTalca, Kaua Karaa-
HBIHIa OYII OpEKeT — KaJla OPTACHIHBIH TYPHIC )KOHE
TypakTbl aamybl. XXI Facelp — axkmapaTrTbIK KO-
FAMHBIH KAJIbINTACy JKOHE KAPKBIHIBI JIaMy KE3CHi.
Kasipri ke3eHie Kana «koc (pyHKIUSIIBI KYHE» CH-
naTelHa qamyaa. OCbIFaH Opail OHBIH COYJIET-)KOC-
napiay KypbUIBIMBI aTKapaThlH (PYHKIUSIAPbIMECH
alKBIHIATIA b, aJT KAJTaJIBIK KeHICTIKTI YHBIMIACTHI-
Py 2JeMeHTTepi (yHKIIMOHAIIBIK, epEKIIeIIiKTepiHe
COMKeC KIKTeNesi.

KanaHblH KEHICTIKTIK YWBIMIACTHIPHUTYBIHBIH
0acbIM OaFBITTaphl — AyMAaKTHIK PECypCTapbl THIM-
Il Maliananysl peTTey, Kaja aylaHaapblHbIH Oip-

KeJIKi 1aMyBl HeTi3iHAe TYPFBIHAAP YILIiH eMip cypy
OpPTachIHBIH CallachlH apTTBIPY, ICKEpIiK, caynaa
JKOHE MOJICHU-PEKPEANUSIIBIK, HBICAHIAPIBIH TO-
pamnTapsl MEH KaJlaHBIH COYJICTTIK OCHHECIH MaMbl-
Ty, TapUXH JKOHE TaOWFH ECKEPTKIIITEpJi caKray.
Kasipri anemHiH e3repMeri karqaibIHIa Kaaagap-
JIBIH KCHICTIKTIK YHBIMIACTBIPBIIYHI JKaHA CHUIIAT-
Ka ue 60ommpl. OHTAMIAHIBIPY JKOHE MUPPIAHIBI-
py OarbITBIHIAFBI YICPICTEp aTaMHBIH OMip CYpy
JKarmaimapeia keHUIIeTTi. OchlFaH OaiIaHBICTHI
KaJIaJblK KCHICTIKTI JaMbITy OarbITBIHJAFBI YKaHa
Ke3Kapacrap MeH «KaiJbl Kajla OpTackl» TYCIHITi
KaQJIBINTACThI. AYMaKTHIK KYPBUIBIM MCH SJICyMET-
TIK-MOJIcHH opTaHbl TypakThl 1aMy MakcaTTapbiHa
colikec YHBIMIACTHIpY KaxeTTiriri Herizgenai. Ka-
3ipri Ke3eHJeri Kajxa ayMaFblH YHBIMIACTBIPY CTa-
TUKAJIBIK JKOCIIap eMeC, OKUFaap/IblH, KOFaMHBIH,
Y3IIKCi3 KYPBUIBICTAp MEH CasCcaTThIH YHiecimi
(Sonda et al., 2010).

AnaM3atTeIH OoJamarel Oenriii Oip aymak Ie-
TiHIE OJCYMETTIK-DKOHOMHUKAIBIK JKYHEe peTiHjae
MAMUTBIH KajayapMeH OainaHbicThl. OChIFaH opait
«AKBUIIBl Kallay TYXKBIPBIMIAMACBIHBIH HJISSCHI
Kajla KYPBUTBICHI OAFBITHI YIITIH ©3€KTi OOJIBIT Ta0BI-
nabl.

Kama KyppUTBICBIH >ko0anaymisuiap Ky3AereH
KbIIIap OOMBI HIIeaNI bl KAJIAIBIK KeHICTIKTI YHBIM-
JMACTBIPYFa YMTBUIABL. AJT Ka3ipri Ke3eHIeri Kala
KYPBUIBICHIH YKOCTIapiay OarbIThl JOCTYpIl CHMAT-
TaH achlll, KANJIbl Kaja OPTAChIH KAJIBINITACTHIPY/1a-
FBI 3aMaHayd KOMITOHEHTTEPJ{I KaMTHJIbI KOHE OJ
WHHOBalMSIIBIK, cumatka ue (Jacques et al., 2024).
TuimMai ayMaKTBIK-KEHICTIKTIK YHBIMIACTBIPY/IbIH
KOMITOHEHTTepi (2-CypeT) «aKbpUIABD) KajaHbl Ja-
MBITY/IBIH HETi3ri OarbITTapbl PETiHAE CUMaTTaa-
el (Semenov & Shtompel, 2018). Cebebi kazipri
3aMaHFbl IUPPIBIK «AKBUIIBD TEXHOJIOTHSIIAPIBI
KOJIZIaHy YIIIH ayMaKThl YHBIMIACTHIPY, OHBI JKOC-
napiay, Kajga KYpbUIBICHI JKYHeci, Kele->KoIl jKeJi-
CiH YHBIMIACTBIPY MOCEJEIepl OHTAWIBI MIEITMIiH
TalyBsl THIC.

Bepinren cyperTe «akbUIIAbl Kaja» TYKBIPbIM-
JlaMachl asChIH/IA KAJIAIBIK KEHICTIKTIH THIM/I1 YBIM-
JACTHIPBUTYBIHBIH KYPBUTBIMBIK, Ti30eri OepinreH.
XKocmapnay yitpIMaacTeIpbUTybIHAH Oacrarl, abat-
TaHABIPY, HWHXKEHEPIK WH(PaKypbUIbIM, COYJIET
KOHE KYPBUIBIC, KayIICI3IIK apKbUIbI KOIIK KEHICTi-
TiHe JKajaFacanabl. byl KOMIIOHEHTTEep IMUKIAIK Oaii-
JaHpicTa 0Oy apKbUIbl Ka3ipri ypOaHU3alMSHBIH
0achIM OAFBITTAPBI PETIHAC CUNATTANAIbI. ATaFaH
KOMITOHEHTTEP/IH YillleciMai OailylaHBICHI Kalla KY-
PBUTBICHI XKYHecl MEH JKalIbl Kaia OpTachlH KaJIbIIl-
TaCTBIPYa MaHBI3/IbI POJT AaTKAPAIBL.
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2-cyper

Kananvt muimoi aymaxmuix-keyicmikmix yiblmoacmoipyObly KOMNOHEeHmmepi

IKOCHApIAy HNaxenepiix
aHpary-

PBLIBIM

ylbIMAac-

AGaTTaBaLIpy
THIPBLIYbI

Eckepmy: asmopnap xypacmuipean

Kananablk KeHiCTIKTI YiBIMAACTBIPY TYKbI-
pPhIMIAMAIAPBIH CAJIBICTHIPMAJIBI TAJAAY

AJFalIKbl KOHBICTAP/IBIH KAJIBINITACYbl MCH Ka-
31pri «axpULABD) KajlaJlapFa JIeHiHr 3epTTeyiep Ka-
JIAJIBIK, KEHICTIKTIH THIM/I YHBIMIACTBIPBUTYbIH He-
rizre anajpl. KanaHbl ayMaKkThIK YHBIMIACTBIPY/IbI
Kyleney — KallaHblH ayMaKThIK KYpPbUIBIMBIH Ka-
JIBIITACTBIPYABIH TCOPHSUIBIK-0/[ICHAMAIBIK, HET13-
JICpiH aMKbIH/AI, OHBIH KCHICTIKTIK YHBIMIACYbIH
CUTIATTANTBIH HETI3r1 acHeKTiNep i KyHeney mpo-
neci. byn GarbITTa OpTYPIIL FaJIbIMIAP ©3 CHOCKTE-
piH/Ie KaJaHbIH ayMaKThIK YHBIMIACTHIPBLTYBIHBIH

Coayaer xoHe
KYPBLIbIC

Kypamzaac OemikTepi MeH (QaxTOpJapblH Op KbI-
PBIHAH KAapACTBIPHII, TYPIi SIICTEMENIK TOCIIIEp
yceiHFaH. benrim 3epTreyurinep/iH Ke3KapacTa-
pBl Ka3ipri Kama reorpadHACHIHIAFbl ayMaKTHIK
yibIMIacTeIpyIblH Oactamackl. Illerenik sxoHe
KeHec 3eprTeynepine caabICTBIpMAaIIbl TaIAy JKa-
cay KaJlalbIK KeHICTIKTI YUBIMAACTBIPYIbIH OPTYP-
T TeorpadusITBIK, aCTIEKTiIEPiH KOPYTre MYMKIHIIIK
oepeni (1-xecte). TeMeHmeri kecrene MICTEIIIK
*oHe KeHec FaibIMIapbIHBIH TYPII TYKBIPBIM/IA-
MaJslapbl MEH KaJlaJIbIK KEHICTIKKEe KaThICThI UJes-
nap Oepimnmi.

1-kecTe

Llemendix sicone Kenec eansiMOapbiibly MyNcblpbIMOAMANAPLIHBIY CANbICIBIPMATLL MANOAYbl

KamaabIk keHicTiKKe

Ne ABTOp Mekrten  Herisri TykbIpbiMaama
KaTBICTBI HIest
ananapblH KeHICTIKTIK KYPbUIBIMBI PECYpCTap, Kok  JKOHOMHUKAJBIK (akTopIa
1 Anbdpen Bebep leren K P P pecyperap, Ko . b oprap,
IIBIFBIHAPEI MEH eHOCK (haKkTOpIIapblHa HEeTi3/emesi. OHIIpiC KyIITEpi
. . aaJbIK KeHICTIKTe 0ipTyTac opi Oapimara KOJKETIMII . L
2 Jxeitn xelikooc leren K K KCHICTIX Py P1 %3P « " OJeyMeTTIK Kayinci3aik
KOFaM/IBIK KEHICTIK KaJIbIIITAaCaThIH OPTaHUKAIIBIK, XKYHe.
AyMaKTBIK YHBIMJIACTBIPY DIICYMETTIK, SJKOHOMHKAJIBIK,
3 [Tutep Xomn [leten  koHE DKOJOTHSIBIK (haKTOpIapablH OailIaHbICH, O Apanac naiiganany
0apJIbIK TONTapFa KODKETIMII O0ITysI THIC.
AyMaKTBIK YHBIMIACTBIPY OPTAJIBIK TICH IETKI
aiiMaKTap apachbIHAAFbI OAIIETTITIK IPHHIHUITIHE Lo . ..
4 Onsapn Comxa leren . P ap p . KenicrikTik oaineTTiIiK
HeTi3/1eNIe]Ti )KoHEe KOFaMJIBIK PeCypCTapablH OopiHe
OpTaK OOTyBIH KaJIBIITACTHIPAIBL.
KananpIk KeHiCTiK aKmaparThIK TEXHOJIOTUSI MEH
. . . «AKBUIZIBI KaJIay
5 Maiixn Bartn Hleren  wHGPaKYPHUIBIMHBIH THIFBI3 OAilIaHBICHI, OJ DJICYMETTIK
TYKBIPBIM/IAMACHI
(axropiapra OarbITTANAMbL.
AyMaKTapIbIH KCHICTIKTIK JaMybl KaJlaHbIH .
. JlnHamMuKaJIbIK e3repicTep
6  A.A. BoicoxoBckuit Kenec SBOJIOIMSIBIK, JAMYBIHA KOHE OaCKapyAbIH aKIapaTTHIK,
. . JKOHE oJlapibl backapy
MoJelliHe OaiIaHBICTHI.
KananpIk KeHICTIKTi ayMaKThIK, YHBIMIACTBIPY
MEMJIEKETTET] CTPaTEerHsUIBIK MaKcaTKa Coikec TuiMIi SKOHOMHKAITBI
7 I0.T. Cayukun Kenec P K MaKcatic ’ A K

OHJIPICTIK KYIITEP/IiH HAKTHI KaFAaiibl MCH TaMYbIH KEHICTIK

CHIaTTaNIbI.
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1I1.Y. JlaiicxaHoB koHE T.0.

Kecmeniy orcaneacwi

KanaabIk keHicTikke

Ne ABTOp Mekrten  Herisri Ty:kpIpbiMaama
KAaTbICThI Hj1est
ajia ayMarblH YHBIMAACTBIPY KaJlaHbl (hyHKIIMOHAIIIBI . .
Kv Y YHBIMA py K& by (HHOHALIBIC AlMaKTapIbl OHTaHIIbI
8 N.A. Ponnonosa Kenec aiimakTapra 0edy, XKocmapiay )oHe 00BeKTIIep i Kochama
TUIMJIi OPHATACTHIPY MPOLECTepiHe HEeTi3AeeIi. pray
AyMaKTBIK YHBIMAACTBIPYABIH aCIeKTiIepi aKoCIapiibl
9KOHOMHKAHBIH OipTyTaC KYHeCiH aliIbl JKOHE aaJbIK KeHICTIKTI
9 A.A. TxaueHKo Kenec TH DIPTYTac Ky . Kypana K K KeH H
KaJIaJbIK KeHICTIKTIH THIMAI YHBIMIACTHIPBUTYBIHBIH KYPBUIBIMBI
HETI31.
aJaHbl ayMaKTHIK YHBIMIACTBIPY OHIIpPIC TIEH .
K YMAICTBIK YHBIMA Py OHAIp .. OJeyMeTTiK-DKOHOMUKAJIBIK
10 b.C. Xopes Kenec BIICYMETTIK HHPPAKYPBUIBIMIIBI OPHATIACTBIPYFa, THIMIL

OackapyFa )kKoHE TYPaKThl JaMyFa OaFbITTaIa bl

Ecxepmy: asmopnap kypacmuipean

Op aBTOp KaJIaHBIH ayMaKThIK KYPBUIBIMBIH CH-
MATTAUTBIH O©31HAIK TeorpadMsIIbIK aCTEeKTLIepIi
alKBIHJIAIl, OHBIH KCHICTIKTIK YHBIMACTBIPYAaFbl
CpeKIIeNmKTepiH cumartaiael. Lllerenmik FampiM-
JApJIBIH  TYKBIPBIMJIaMaIapbl 9JICYMETTIK KOHE
IKOJNOTHSUTBIK,  (pakTopiapra Herizmence, Kenec
MeKTe0l SKOHOMHUKANIBIK THIMJUIIKTE KYWTi. byn
allBIPMANIBUTBIK, «aKBUIJBI Kala» TYXKbIphIMIama-
CBIHJIa KOHOMHKAIBIK THIMAUTIK (TKa4eHKOHBIH
10 acmexrici), oieymMeTTik HHKTIO3US (J)keikoOc-
THIH TEOPHUSCHI) KOHE IKOJIOTUSIIBIK, TEIe-TSHIIKTI
(XomnaprH apanac Mojeii) OaliIaHBICTRIPATIEI.

B3TTH TeopHsChl «aKbUIIbI Kaia» dJIEMEHTTEpI-
MEH TiKeJiel OaiylaHbICThI, OHBIH KeHec raibiMia-
PBHIHBIH MOJCIICPIHEH albIPMAIIbUIBIFbI, JHHAMU-
KaJbIK MOJICIJICPl YChIHAbI, Oy 3KOHOMHUKAIBIK
6CY JKOHE IKOJIOTUSIIBIK TYPAKTHUIBIKKA BIKITAN €Te-
ni. CoHBIMEH KaTap, MICTEIIK aBTOPIAPIBIH TEO-
pusinapel Kenec MekTeOiHIH OHIAIPICTIK OaFBITHIHAH
(CaymkuH, Maeproii3) albIpMaIIbUIBIFG €H 0acThI
KYII PETiHAe 9JICYMETTIK (PaKTOPbI, SIFHU XaJbIK-
TBIH OMIp CYPY CalachlH aJIFAlIKbl OPBIHFA KOSJIBI.
ABTOpHapabIH 3epTTeyJiepl KalTaHbIH ayMaKThIK
YHBIMIACTHIPBUTYBI KATAJIBIK ayMaKThIH KeHICTIKTIK
KYPBUIBIMBIH, 63apa OailIaHbIChIH, COHJIal-aK dliey-
METTIK-9KOHOMHUKAJIBIK, TAOUFH )KOHE SKOJIOTUSITBIK
(baxTopIapMeH YHIECIMIIIIriH 3epTTEHTIH MaHbI3-
ITbI OAFBIT EKEHIITIH KOPCeTe/I.

Typaktel gamy :kaHe «Smart City» TyXKbI-
pbIMAAMachl KOHTEKCTiHAer KaJaabIK KeHiCTiK

Kasipri ke3zeHme onemueri KajalblK KEHICTIK-
Tep ADCTYPJIi OKIMILTIK OPTaJIBIKTap MOPTEOECiHEH
TEXHOJIOTHsJIap MEH MHHOBALMSUIAPFa HET13/eJIreH
o3apa OaiimaHbICKaH KypJeli Kyienepre esrepy-
ne. 2050 xpuiFa Kapail ojleM XaJKbIHBIH IIaMaMeH

yitnecimMainik

68%-bI Kananap/a IOFbIPJIaHa bl Ien OOJKaHy/a,
OyJ Oackapy THIMIUTITIH, KQTAJTBIK KEHICTIKTI THIM-
Il YUBIMIACTBIPYIIBI JkOHE IHMQPIBIK JaHBIHIBIK
JIEHTeHiH KaamapablH Oocekere KaOiIeTTUTITiH al-
KBbIHIaUTBIH (paKkToOpiap KaTapblHa eHrizeni (Ataev
etal., 2025).

«AKBUIIBl Kala» TYXbIpIMIaMacblHa HeTi3-
JIENTeH KaalbIK KEHICTIKTI YHBIMIACTHIPY KOIIK
KYHECiHIeri maMagaH ThIC KYKTEMEHi, KoMipTeri
LIBIFAPBIHBIIAPBl JKOFAphl 3HEPreTUKAIbIK HH()-
PaKypBUIBIMIBI, KbI3MET KOPCETY JKOHE KaHFBIPTY
MOceIeNIepiH, COHBIMEH KaTap KaJia irmiHaeri Kayir-
ci3mik meH Oackapy calachbIHJIAFbl Maceesepai
IIenTyre OarpITTAFAH THIMII TETIK PETiHAe Kapac-
TeipbuTaabl (Golubchikov & Thornbush, 2020). Y-
KEH JIepeKTepl Tanjay >KOHE JKacaHAbl HHTEIUIEKT
(OKW1) cuaKThl MHHOBALUSIIBIK TEXHOJIOTHSIIAD Ka-
Janapra Kep NnaijajgaHylibpl KOCIapay CcasicaThlH
KOCHapiayFa, pecypcTapabl THIMII OackapyFa,
KaJAbIKTap KOJIEMiH a3aiiTyFa oOHE 3KOJIOTHSUIBIK
KOPCETKIIITepAl HAKThl YaKbIT pEXUMiHIE OaKbl-
nmayra MyMKiHIIK Oeperni (Agboola, 2024). Kazipri
«AKBUIIBL Kajla» TYXKBIPhIMIAaMachl TYPAaKTHl Ka-
JaNbIK AaMyJblH HeTi3iHe aiHaiabl. AKIapaTThIK-
KOMMYHHKAIUSUIBIK, TEXHOJOTHsIap MeH Oacka na
KYpajiapasl IaijajaHa OTBIPHIN, KajlaJblK IpPO-
LecTep MEH KbI3METTEpPAiH THIMIUIITTH apTThIPIBL.
MyHaai Kajnaiblk KeHICTIK Kasipri jkoHe Oojarrak
ypHakTapAblH SKOHOMHKAJIBIK, 9JICYMETTIK, SKOJIO-
THSUTBIK, JKOHE MOJIEHW KaKeTTUTIKTepiH KaHarat-
tauneipyFa OarsiTTanFan (The Next Wave of Urban
Development: Investing In Smart City Infrastructure
and Technology, 2026).

Kamanpl ayMmMakTBIK YHBIMIACTBIPY OPTYPIi
KOJJIAPMEH TYPaKThl IJaMyFa bIKIaJl €Tyl MYMKiH.
BYY-ueH Tipmrimik ety oprackin backapy Keneci
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2015 xbutel «International recommendations for
urban and territorial planning» araysiMeH HYCKay-
JIBIFBIH O€KITTi. ATajFaH HYCKAyJIBIKTa KaJlaHbI
ayMaKThIK YHBIMIACTBIPY TYPAKThI JaMYJIbIH YIII
KOMITOHEHTIMEH THIFBI3 OalIaHBICTHI OOJYBI KEPEK.
Onap oleyMeTTiK JAaMy, TYPAKThl dKOHOMHKAIBIK,
ecy oHe KopliaraH opTaHbl Kopray (International
recommendations for urban and territorial planning,
2015).

Oneymemmix damy. KamaHbIH ayMaKTBIK YABIM-
JACTBIPBUTYBl KOFAMHBIH Ka3ipri JKOHE KelelIeK
OapiBIK TONMTApHl YIUIIH JAWBIKTHI OMip Cypy IeH-
reinepi MeH €HOCK OpTachlH KaMTaMachl3 €TyTre,
pecypcTapsl MEH MYMKIHIIIKTEpiH 9ai1eTTi Oeryre,
acipece aJIeyMETTiK Oipiry MEH BIHTBIMAKTACTHIK-
Thl HbIFalTyFa OarbITTajraH. KajgaHblH ayMaKThIK
YHBIMIACTHIPBUTYBI OONIaNIaKKa OaFbITTalIFaH CTpa-
TETHsITBIK, MHBECTHUIIMSIIAPIBIH Oipl )KOHE OMIp CYpy
carachlH KeTULAIPYIiH HETi3T1 aJFbIIIapThl.

Oxonomuxanst dameimy. KamaHblH ayMaKTHIK
YHBIMIACTHIPBUTYHI JKaHA 3KOHOMMKAIIBIK MYMKIiH-
TIKTepIiH HETi31H KAJTAWTHIH, JKEp KOHE KBUIKBI-

3-cyper

MaNTBIH MYJIK HapbIFbIH PETTEHTIH, COHAaW-aK
WH(PPaKYPHUTBIM MEH KbI3MET KOPCETY CEKTOPIApbIH
JKETKIUTIKTI Iopekee KaMTaMachl3 €TeTiH S3KOHOMHU-
KaJIBIK, ©CYAIH KO3FayIibl Kymii. Kamansl ayMaKTBIK
YHBIMIACTBIPY TYPaKThl KOHOMHUKAJBIK JaMy/bl,
OIICYMETTIK 6Cy MEH JKOJIOTFSUIBIK TeIe-TeHIIKTI
KaMTaMachl3 €TETiH THIM/Ii IICITIMIEP KUBIHTHIFBL.

Kopwaean opma. KanaHel ayMakTbhIK YHbIM-
JacThIpy Kajajap MEH ONlapiblH iprejiec aiMak-
TapbIHBIH TaOWFH JKOHE AHTPONOTEH[IK OpPTACHIH,
OHBIH iIiHAe OMOSPTYPIUIIKTI, XKep KoHe TaOuFu
pecypcTapabl THIMAI Taiiiaganyabl Ky3ere achlpy
MEH TYPaKThl JaMyZAbl KaMTaMachl3 €Ty YIIiH Ke-
HICTIKTIK (aKkTopiIapabl KaMTHUIBL. IKOJOTHSIIBIK,
JKOHE OJICYMETTIK-9KOHOMUKANBIK TYPAaKTBUIBIKTHI
KYIIEHUTY, KJIMMAT ©3repiCTepiHiH CalAapbIH TOMEH-
JeTy MeH OeiiMaeny mapaiapblH OesiceHIipy ap-
KBUTBI aJTaM3aTThIH KAYIIICI3IiTiH HEIFAUTYFa BIKITAJ
ereqi. ATalnFaH yII KOMIIOHEHTTIH epeKIIeTiKTepi
MeH e3apa OaiIaHbICHIHBIH MaHbI3/IBUTBIFBI [IETEN-
nik sxoHe Kenec 3epTreymrinepiniH eHOeKTepiHae
KepiHic TanTsl (3-cyper).

«AKBLIObL KA MYAHCLIPLIMOAMACHIHOA2bL MYPAKMbL OAMYObLH Yl KOMAOHEHMI MEH 2aIbIMOAPObIH MYHCLIPIMOAMALAPLIHbIY Oati-

JIAHbICHL

2 | 4

IKOHOMHKAJIBIK

IKOJOTASIBIK

Kanansi
ayMaKTbIK @
yiibIMacTBIpY
CAKBLIIBI KaJIa)»
TYKBIPbIMIAMACHI

* JIx. [xeikoOc — KOFaMIBIK
KEHICTIKTIH KOMDKETIMILTIK
TEOPHSCH;
¢ 3.Comka — dMEYyMETTIK

QmineTTiNIK
TYXKBIPBIM/IAMACHI;

e I1.Xomn — aneymerTik
(hakTopra HerizenreH
apanac nainanany
hopmacer;

* M.BaTTH — TexHOMOrHA

MeH HHDPAKYPbUITBIMHBIH

KOraMIbIK OaiinaHbICTaFbl
TY)KBIPBIM/IAMACH.

* A Bebep —
eHIIpiCTiH
opHaJacybl, eHOeK
(Eak'ropﬂapmﬂbm
MaHBI3EL;

* 10.I.Caymikus —
OHJIIpIC KYIITEpiHiK
THIM1 OPHANIACYEI,
* A.A.Txavenko — 10
aCTIEKT, KEHiCTiKTI
YHBIMIACTHIPYIIIEI
o0beKTinep;

* 0.b.Anaes —
IKOHOMMKAJIBIK,
THIMALUTIKTI JaMBITY.
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* T1.Xonn — ruGpuari
JKOCTapiay
(KoraM+IKOHOMHKa+
JKOJIOTHUS);
 B.I1.Camapuna —
AyMaKTBIK TaOMFH-
KJIHMATTBIK
epekIernikrepi MeH
TaGuFH anaTTap/bIa
6oy Kaymi;
. A‘AA%(a‘[eHKO -
Tabury opra
JKarJalbl (KaHaMa).

«AKBULIBI KaJ1a»
TYKBIPEIMIAMACHI
aTaJIFaH yul
KOMIIOHEHTTIH
yitnecimzi faMybIH
Gipikripei.
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Cyperte «International recommendations for
urban and territorial planning» HycKayJIbIFeI OONBIH-
112 KaJlaHbl ayMaKThIK, YHBIMIACTBIPYAAaFbl TYPAKTHI
JAMYJIBIH YII KOMITOHEHTI MEH FalbIMJIapJbIH TY-
JKbIpbIMJIaMaliapbl OaianblcThIpbUIFad. ColKeciH-
ITIe aTaJFaH 3epTTEyJIep MEH YIII KOMITOHEHT Ka3ipri
«aKBUIIBl Kalla» TYXKBIPBIMIAMACBIHBIH KaJbIITa-
CyBbIHA HETi3 00JIaJbl. OJIICYMETTIK, YKOHOMHKAIBIK,
JKOHE IKOJIOTUSUIBIK KOMIIOHEHTTEPAIH MyHai Oaii-
JIAHBICHI KAJIATBIK KeHICTIKTI OHTANIIBI YIHBIMIACTHI-
pyFa JKOHe JKailJIbl Kajla OPTachlH KaJBIITACTBIPY1a
MaHBI3IBI POJT aTKapaasl. by Oaitmanpic skahaHIBIK
JKOHE MEMJICKETTIK JCHrenaeri ypOaHW3alusHbI
Oackapyma yII KOMIIOHEHTTIH OalIaHBICHIH KaMTa-
MachI3 eTyliH Heri3i 0oja anazpl.

AJiaTay KaJacbIHBIH KeHICTIKTIK 1amMy Moaesti

Ypbanmszarus Kazipri yaKeITTa KOFaMJBIK ©3-
repicTepliiH €H MaHbI3bl KO3FaylIbl KYLITEPiHiH

4-cyper

Oipine aitHanabl. Kanamnap SKOHOMUKAIBIK, YPIiCTED
KaJIBINITACATHIH, MOJICHU JKaHANIBIKTAp Maina Oora-
TBIH JKOHE TEXHOJOTHSJIBIK KaHAIIBIIABIKTAp €HI1-
31JIETIH OpTaFa aifHaJIIbI.

XKorapeigarel  OeniMaepae  KapacThIPbUIFaH
TEOpUSIIAp/IbIH MPAKTHKAIBIK icke acyblH Kazakc-
TaHJAFbl HAaKThl JKOHE ©3€KTi KepiHici — Aunatay
KaJIaChIHBIH J]aMy >KOOACBIHBIH MBICAIBIH/IA Kapac-
TeIpyFa Oonazapl. Anatay Kamackl OpTanblK A3us-
JIAFbl AJIFAIIKbl TOJNBIK «aKbUIJBI KAJIay TYKbIPHIM-
JaMachlHa OarJapiiaHFaH CTPAaTETHsUIBIK Meraxo0a
petinze sxocnapnanrad. Ox TYpaKThl AaMyJIbIH YIII
HETi3r1 KOMIIOHEHTIH (9KOHOMUKAJBIK, BIICyMETTIK
JKOHE DKOJOTHSUIBIK) e3apa OaillaHbICThIpa OThI-
PBII, KaJaJblK KEHICTIKTI THIMAI YHBIMAACTBIPY IBIH
JKaHa YITiCIH yChIHaAbl. KalaHblH jKajIbl ayMarsl
88 MBIH TeKTap/Abl KYpPalTbIH TOPT TEMATHUKAJBIK
aymanra OeJliHyi OCBhl OalIaHBICTHIH HAKTHI iCKE
aceIpybIH KepceTeni (4-cyper).

Anamay xanacviHviy 6ac sHcocnapuvl He2iziHoe KeHICmIKmiK 0amy mooeni

KoHaes

O

OHepKacin OpPTAIBIFBI
JIOrHCTHKAIBIK OPTAJIBIK
Cayna opTaJbIKTaphI

Green District

Typucrik kaacrep
PexpeanusiibIK-0ibIH-
caybIK OPTaJIbIFbI
KypopTThIK-KOHAK Yii
Kenenepi

Growing
District

Golden
District FBUILIM/GLTiM Gepy OpTaIbIFbI
MeaMuMHAJIBIK KJIacTep
Kap:kbl sx9He GU3HEC OPTAJIBIFBI IIbIFapMalIBLIBIK CEKTOP

Konak yii ’koHe cIOPT KeleHi
ArpoeHepKacinTik KeleH

filt &%

Anmarbl

Eckepmy: asmopnap kypacmuvipean

Green District — Kammaraii cy KoiMacbhIHBIH
MaHbBIHJIAFbI JIEMAJbIC MEH ONBIH-CAYBIK YIIH Ka-
JIAJIBIK OpTa MEH TaOWFATTBIH THIMJI YHJICCIMIH
YCBIHATBIH PEKPEAIMSIIbIK KOHE TYPUCTIK ayJaH.
TaOuru naHaIa(TThl CAKTAY MEH 3KOJIOTHSUIBIK Te-
TMe-TeHIKTI KaMTaMachI3 eTe/li, Oy TYpaKThl 1aMy-

Tamaxk eHepKaciti

JIBIH 9KOJIOTHSTBIK, KOMITIOHEHTIHIH KpUTEepUilIepiHe
coHKec Kenel.

Growing District — vHTerpanysIaHFaH KCIIOPT-
Ka OaFpITTaJIFAH OHEPKOCIINTIK KOHE JIOTUCTUKAIBIK
aitMak. AYMaKkTHIK YHABIMAACTBIPYIBIH TYPAKThI
SKOHOMUKAJIBIK, JaMybl JKOHE OIIEyMETTIK ecCyiHe
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HET1i3/1eJIe OTBIPBIIL, )KaHA )KYMBIC OPBIHJAPBIH KYPY
APKBUTHI OJICYMETTIK TYPAKTBUIBIKTBI KYIICHTE ],

Golden District — MHHOBAIMSIIBIK, 3KOKYHEHI
KaJIBINITACTRIPYFa, COHMaK-aK OiiM Oepy, MeIUIIn-
Ha XOHE FBUIBIMH 3€PTTEYJEPJi AAMBITY apKbUIbI
aZlaM¥ KaluTaJJIbIH CallaChlH apTTRIPYFa OaFbITTAII-
ran. KananbiH 0ac yxocmapbiHIa TYPaKThl 1aMy IbIH
OIICYMETTIK OaFeITHl OOMBIHINA KOFAMHBIH Ka3ipri
JKOHE KeIlleNIeK OapiblK TOMTaphl YIIH JIAWBIKTHI
eMip Cypy HIeHreiiepi MeH eHOCK OpTachlH KaMTa-
MachI3 €TYy/IiH OaFbITTapbl AWKBIH/IAJIFaH.

Gate District — KamanbIH 0ac >KOcTIapbIHa COM-
KeC, PKOHOMHUKANBIK OCYAIH Heri3ri (akTopiapsl-
HBIH Oipl XaJbIKapajdblK OW3HECTI JaMBITYIBIH,
iCKepy KOHaK YHJIep MEH cayJia HbICaHIapbIHBIH
opTanbIFel 0onanel (AnMatel 00JBICEI Anaray Ka-
JachIHBIH Oac xocmapsl Typansl, 2024). byn aynan-
nap Oac xocmap OONBIHINA «aKBUIIABI Kalla) TEXHO-
JIOTUSUTAPBIMEH HMHTETPAIlVsUIaHFaH, Kajia OpTachl
pecypcTapelH THIM/II TaliJanaHyFa, Kayirci3IiKKe
JKOHE OMIp CallachlH apTThIPYFa OarbITTAIIFaH.

Mewmeker Oacuibichl Anatay KaJachlH WHHO-
BallMsIHBIH KaHA OPTAJILIFbIHA alfHAJIATHIHBIH aTall
orin, 2025 XbUIFBI KbIpKYHek albHAarsl JKodi-
JAybIHJIA aTaFaH Kalla eTiMi3Jeri amFamKkel nudp-
JIaHFaH Kaja OOJaThIHBIH alKbIHAambl (MemitekeT
Oacmsickl KaceiM-)XKomapt TokaeBThiH «XKacaHpl

S-cyper

MHTEINIEKT noyipinaeri Kazakcran: e3exTi moce-
Jieniep JKOHE OHBI TYOereini mudpislK e3repictep
apkpUIbl 1wenry» attel JKompaysl, 2025). «AKbUI-
IIbI» AJaTay KaJachlHBIH HHHOBAIMSIIBIK HH(PpaKy-
PBUIBIMBIHBIH HETI3ri 37eMeHTi 5SG TeXHOIOTHSCHI
Oomazpl. Byl TEXHOJOTHST «aKbUIIbI Kajia) TYKbI-
pBIMJaMachiHa COUKEC KaTaHbIH OapJIBIK KypaMac
OemiKTepiHe JKOFaphl KBUILAAMIBIKTHI JKOHE CEHIM-
Il OaiiymaHpIC YCHIHAIBL. bac kocmapja KajdaHbIH
Ke3 KeJIFeH HYKTECIH/Ie KEH KOoJaKThl MHTepHeTKe
KOJDKETIMIUTIKTI KaMTamachl3 €Ty YLIIH ChIMIBI,
TaAIIBIKTEI-ONTHKAIBIK, JKOHE CBIMCBI3 OalIaHbBIC
apHanapbl HHTETpalUsUIaHFaH Kyiie apKbUIbl Oipik-
TiplTyi YCBIHBUIAIBI.

AKBUIIBI  KaJalapAblH COTTI JKy3ere acybl
TEK TEXHOJOTHUSJIAPAbl KOJJIaHyMEH FaHa eMec,
OJIapABIH TPOIeCTepPdl, HOTHKEIEpAl KoHE Ka-
JATBIK KEHICTIKTIH TYPaKTBUIBIFBIH KAHIIAJBIK-
THI THIMJI KaKcapTa ajaTblHBIMEH OarajaHalbl.
Anatay KaJachlH JaMBITyJa OyJI KEIIeHII TOCLT
e3apa 0aiIaHBICTHI HET13Ti AIEMEHTTEpre HeTi3/e-
meni: 1) akpUIABI YHEPTETHKA; 2) aKBUIALI KOJIIK;
3) axkpuiabl yi; 4) akpUiabl Kajna opTacbl. Ocbl
AJIEMEHTTEPIH YHJICCIMII KYy3€ere achIphLTYhI 00-
cekere KaOUIETTI »oHe Oosamrakka OarbITTaliFaH
KaJaJbIK AKOXYHEeIepai KypyIblH IIapTTapbl 60-
JIBIT TaOBLIAMBI (S-cyper).

Aﬂamay KAJlaCblHbLH ((al§bl]ldbl Kauwa» mnyCblpblM()aMdCblelH KOMnOHeHmmepiMeH OatnanviCol

AKBLIIbI JHEpreTHKa

* AKBUIIBI DHEPTHst
ecenTerimrep;

* TyThIHYImIBITApABI
6ackapy;

* DnekTp Kemikrepi
HH(PAKYPHUIBIMEL

AKBLIIBI KOJIIK
* MHTeIeKTyal bl Kok
Kyienepi;
* AKBUIIBI aBTOTYPAKTap;
* Kananslk xabapnanasipy
KyHenepi;
* DKOIOTHSIBIK KOFaMIBIK,

KOJiK.
|
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* MHTerpanusiianral
aBTOMAaTTaHIBIPY;

» Kambikran 6ackapy
KyHeci;

¢ AKBUIIBI
KypburrbsLiap Mes IT-
KBI3METTep. 03

%@

AKBUIIBI KaJIa opTachl

¢ AKBUIIBI
GeitHeOaKpbLIaY ;

o AKBUIIBI
JKapBIKTaHIBIPY;

* AKBUIIBI KaTIBIKTap bl
6ackapy;

» Kana KypbsuIbICBIH
6ackapy. .

N




1I1.Y. JlaiicxaHoB koHE T.0.

Bepinren KoMIIOHEHTTEp KalaHbl OacKapyablH
OapIIBIK JEHTEHIHIE TEXHOJIOTHSIIAPIBI CHTI3Y MEH
TYPaKThl JaMybIH OachiM OaFbITTAapbIH alKbIHIAM-
IIbI. BipikTipinreH aneMeHTTep KaJlaHbl TEK OpTYPIIi
TEXHOJIOTHSIIAPAbIH )KUBIHTBIFBI EMeC, HKEeM1 JKyiie
peTiH/Ie KapacThIPAaThIH JKaHa KaJlaJIbIK, TAMYbIHBIH
MoJeNi peTiHxe Kypaiabl. AKbULABI 3HEpreTHKa
KOMITOHEHTI TYTHIHBUIATHIH JHEPTHSHBI YHEMICY
JKOHE TYTBIHYIIBUIApABI Oackapy eceOiMeH Kartap,
SKOJIOTHSIIBIK, KAyiNci3 MHOPaKypbUIBIMIIBI JTaMbl-
Tyra OarpiTTanraH (Alatau City, 2026). AKbUIIBI
KoMK JKyHeci TpadukTi Oackapy, akbUIIbl aBTO-
TYpaxkTap, SKOJOTHSJIBIK KOFaMABIK KOJIK Typiepi
MEH POOOTaKCH, YIIATBIH TaKCHJIEP ChIHJbl HHHO-
BaIMsUIapAbl KY3€re achlpyFa >KocmapiaHraH. byn
KOMITOHEHT KaJIaJIbIK KEHICTIKTET1 KoK HHppaKy-
PBUIBIMBIHA KATBICTBl OipKaTap Mocemnenepii Iie-
IIyMeH Kartap, KOFaMHBIH OapIibIK TONTAphl YIIiH
KOJDKETIMII OpTaHbl KaJbINTACTBIPYAbI KO3ICHII.
AKBUIIBI Y KOMITOHEHTTEpPI KalaJarbl TYPFhIH
YIIepIiH Kayillci3/iri, KallbIKTaH XoHe IH(PIBIK
JeHTeine 6ackapymbl Kypauabl. Al aKbUIIBI Kasia
opTachkl OeiiHeOaKbUIay, SHEPTUST YHEMIEHTIH XKa-
PBIKTAaH/IBIPY JKyHeci, KalabIKTapbl cMapr-Oac-
Kapy OHE KaJalblK KEHICTIKTI )ocmapiay MeH
Oackapyapl TTUGPIAHABIPY apKBUIBl AHBIKTAAIBI.
Ocpbl TOpT OarbIT TyTac HUQPIBIK dKOXKYHere Oipik-
TipiTin, Kajxa TYPFbIHAApbIHA THIM/IL, KAaYITCci3 )KoHe
9KOJIOTHAJIBIK Ta3a OpTa KaJbIITACTBIPA OTBIPHIIL,
eMip CYpY camachlH apTThIPaIbL.

KopbIThIHABI

Kamanplk KeHICTIKTI yHBIMIACTBIPY Kazipri
ypOaHu3anus KaraadblHAa KanajlapAblH Typak-
ThI JJAMYBIH KaMTaMacbhl3 €TETIH MaHBI3JIbl FhUIbI-
MU OarbITTapabIH Oipi G0kl TaObUIAABL. 3epTTey
MaKcaThl KaJaJbIK KEHICTIKTI YHBIMIACTHIPYIBIH
DJIICTEMEIIK HeTi3[epi MEH reorpausUIbIK acleKTi-
JIepiH Xy#enen, oJapasl Ka3ipri ypOaHUCTUKAIBIK
JaMmy ypAicTepiMeH OailIaHBICTBIPa OTHIPHII TANAAY
O6omaer. OCel MakcaTKa KOJ JKETKi3y YImH ypOa-
HUCTUKAJBIK TEOpHsUIapFa >KyHesl M0y >Kacallblll,
CaNBICTBIPMAJIbl TaJ/Iay KOHE KeWc-3epTrey Tocimi
KOJITaHBUI/IBI.

3epTTey HOTIDKENEpl KalalblK KEHICTIKTIH
YHBIMIACTBIPBITYBl  QJICYMETTIK, 3KOHOMHUKAJIBIK
JKOHE JKOJIOTHSIIBIK, (paKkTOpiapIblH e3apa Oaiina-
HBICBIHA HETI3AENreH KOIMICHICHIl 9JIeyMeTTiK-Ke-

HICTIKTIK JXYH€ PeTiH/le KalbINTaCaTbIHBIH KOPCETTI.
KananbH THIMJI JaMybl ayMaKThIK KYPBUIBIMHBIH
TEHrepiMALTITiHe, MHQPAKYPBUIBIMIBIK, >KYHenep-
JIH YiJIeciMIi opHaNTacybiHa, (QYHKIIMOHAIIBIK, ali-
MaKTapblH e3apa OaillaHbIChIHA )KOHE KEeHICTIKTIK
ONIUICTTUTIK KaFUAATTaphIH CaKTayFa TOYEI Il eKeHi
anbIKTangsl. lllerengik jkoHE KEHECTIK FbUIBIMU
MEKTEeNTep/iH ypOAHUCTUKAIBIK TYXKbIPhIMJIaMa-
JIApBIH CATBICTHIPMAITBI TAJIIAY KATallbIK KeHICTIKTI
YABIMIIACTHIPY TEOPHSICHIHBIH 3BOJIIOLUSICHIH  aii-
KBIHJIAI, OJapAblH Ka3ipri TypakThl ypOaHH3aIus
TajanTapbIMeH ca0aKTaCTHIFBIH KOPCETTI.

Keiic-3eprTey HoTmx)eCiHIE AJlaTay KaJlaChIHBIH
KEHICTIKTIK maMmy mogeni «Smart City» TyKbIPBIM-
JlaMachIHBIH MPaKTHKAJIBIK iCKE acy yIrici periHae
KapacTeIpsUIbl. KananelH Oac jKocmapbIHia oiey-
METTIK KOJDKETIMIUIIK, SKOHOMHKAJIBIK O€JICEHII-
JK, SKOJOTHSUIBIK TYPAKTBUIBIK KOHE IH(PIBIK
MH(PAKYPBUTBIMIIBL JTAMBITY OaFbITTapPBIHBIH ©3apa
WHTETPANHSICH KAJTAIBIK KCHICTIKTI YHBIMIACTBIPY-
JIbIH 3aMaHay¥ TOCUIIEpiH KOPCETETiHI aHBIKTaJJIbI.
byn xarmail ypOaHUCTHKAIBIK, TCOPHSUIAPABIH HAK-
TBI KaJIAJIBIK K00aapaa Koa1aHOanbl MOHTE e eKe-
HIiH J9JIeIIeH .

3epTTeyIiH FBUIBIMHU KAHAIBIFBl KaJallbIK Ke-
HICTIKTI YHBIMIACTBIPYIBIH TeOTpa]UsUIBIK TOCII-
JepiH ypOaHUCTUKANIBIK TEOpHsIap MEH HHU(PIBIK
KaJlajblK JaMy TYKbIphIMJaMalapblH OipiKTipy
apKBUIBI JKYHeney/ie kepinei. Y ChIHbUIFaH dJliCHa-
MaJIBIK, TOCUT KaJIAJIBIK, KOCIapiay ToxKipuoecinme,
KEHICTIKTIK cascaTThl KaJbIITACTBIPYIa KOHE TY-
pPaKThl Opi MHTEIUICKTYaJJIbl Kananapibl Oackapy
MOJIEJIBACPIH KETUIIIPYAC KOJAAHBUTYbl MYMKIH.

XKanmel anranjga, anblHFAH HOTHIKENEp Kala-
Jap/AbIH KEHICTIKTIK JaMybIH Oackapyla TeopHsi-
JIBIK, HETi3/iep MEH MPaKTUKAIBIK YPOAHHCTHKAIIBIK,
meriMaepAi 6ipikTipy KaeTTiriH KepceTei jKoHe
Kazakcranarsl xaHa OybIH KaJlaJlapblH KaJIbIIITaC-
THIPYFa FBUTBIMU HET13 YCHIHAJIBI.
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XETICY OBAbICbIHbIH,
FTEOAEMOIPA®USADIK T¥PAKTbIAbIFbl EHBEK SAEYETIH
XOCIAPAAY MEH AAMbBITYADIH, HET'31 PETIHAE

Makanapa >Keticy 0OAbICbIHbIH ayAaHAApPbl MEH KaAaAapbl AEHremiHAE reoAemMorpadmsAbIK, Ty-
PaKTbIAbIK, MeH eHOEeK AeYeTiHiH ©3apa GanAaHbIChl KapacTbipPblAaAbl. 3ePTTEYAIH MakKCaTbl — AEMOrpa-
USIABIK, YpAICTEP MeH eHOEeK HapbiFbl KOPCETKILITEePIH MHTErpaumsaAay apKblAbl OHIPAIK eHbeK aAeye-
TiHIH KeHICTIKTIK AMddepeHumaumscbiH 6arasay >KoHe ayMakTbIK, casicaT YiliH GacbiM OarbITTapAbl
arkpiHAQY. TEOPUSIAbIK, HEri3 PETIHAE re0AEMOrpPaUSIAbIK TYPaKThIAbIK, HOEK PecypCTapbiHbIH KEHiC-
TIKTIK YMbIMAQCYbI, OHIPAIK €HOEK HapPbIFbl XOHE KOMMO3UTTIK MHAEKCTED >KOHIHAET OTaHAbIK, XXOHe
LIETEAAIK 3epTTeyAep TaAAAHADI.

3epTTeyAe pecMu CTaTUCTUMKAAbIK, AEPEKTEp HEri3iHAe MHTerpaAAbl O6arasay 9AICi KOAAAHBIAADI.
leoaemorpadmsAbIk, TypakTbiAbIK, MHAEKCH (IGU) Taburn eciMm, KOLi-KOH >KoHe BAIM-XKITiIM KepceTKiLl-
TepiHiH HOPMaAaHFaH MOHAEPI apKblAbl ecenTeaai. EHOek aaeyeTi nHaekci (LPI) akoHoMMKaAbIK, GeA-
CEHAIAIK, >KYMbICMEH KaMTbIAFAHAAPAbIH, YAECH, Y)KaAAAMaAbl >KYMbICTEH KAaMTbIAFRHAAPAbIH YAECI KoHe
>KYMbICCbI3ABIK, AEHIeMiHiH Kepi HopMaAaHFaH MaHi Heri3iHAe aHbIKTaAAbl. OCbl €Ki OAOKTbI BipiKTipy
apPKbIAbI MHTErPaAAbl reoaemorpadusiabik-eHbek nHaekci (IGDTI) yCbiHbIAABI.

HeTtuxeaep XKeTticy 06AbICbIHAA «IAPO—TIEpUdEPHS» TUMIHAETT KEHICTIKTIK KYPbIAbIMHbIH, KaAAbIM-
TaCKaHbIH KepceTTi: TaAAbIKOPFaH KaAacbl MeH [NaH(MAOB ayAaHbl XKOFapbl TYPaKTbIAbIKIEH, aA TekeAi
KaAacbl MeH KapaTtaA ayaaHbl ToyekeAAi ayMakTap peTiHAe CMMaTTaAAbI.

Ty#iin cesaep: reoaemorpadmsAbIK, TYPaKTbIAbIK, eHOeK aAeyeTi, nHTerpasabl nHaexkc, IGU, LPI,
IGDTI.

G.N. Nyussupova, A. Nurbolkyzy*,
A.K. Sarsembayeva, G.K. Bidaibekova, Ch.B. Zhumagulov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
*e-mail: aikenti1987@inbox.ru

Geodemographic sustainability of the Zhetysu region
as a basis for planning and developing labor potential

This article examines the relationship between geodemographic sustainability and labour potential
planning at the district and city level in the Zhetysu region of Kazakhstan. The aim of the study is to as-
sess the spatial differentiation of regional labour potential by integrating demographic and labour-market
indicators and to identify priority directions for territorial policy.

The empirical basis consists of official statistics from the Bureau of National Statistics of the Republic
of Kazakhstan. The study calculates the geodemographic sustainability index (IGU), the labour potential
index (LPI), which combines economic activity, employment, wage employment and the inverse nor-
malized unemployment rate, and the integrated geodemographic—labour index (IGDTI).

The results reveal a clear core—periphery pattern: Taldykorgan city and Panfilov district show high
index values, whereas Tekeli city and Karatal district represent areas of increased demographic and
labour-market risk.

Keywords: geodemographic sustainability, labour potential, integral index, IGU, LPI, IGDTI.
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Kasaxckuii HauMOHaAbHbIN yHMBEPCUTET MMeHn aab-Papabu, Aamatbl, KazaxcraH
*e-mail: aikenti1987@inbox.ru

leopemorpadhmyeckas yctoiMumBocTb JKeTbiCyckoi o6AacTu
KaK OCHOBa NAAQHUMPOBAHMUS U Pa3BUTHUSI TPYAOBOIO NMOTEHLMaAQ

B cratbe paccmaTpuBaeTCcsl B3aMMOCBSI3b reoAeMOorpadMyueckoin YCTOMYMBOCTU U NMAQHMPOBaHMUS
TPYAOBOIO MOTEHLMAAQ Ha YPOBHE paioHOB M ropoaAoB KeTbicyckon obAaacTu. Lleab ccaepaoBaHms —
Ha OCHOBe MHTEerpauum Aemorpaguyecknx M TPYAOBbLIX MoOKasaTeAel OLEHWUTb MPOCTPAHCTBEHHYIO
AnddepeHLMaLmio permMoHaAbHOrO TPYAOBOIO MOTEHLMaAQ U OMPEAEAUTb NMPUOPUTETHbIE HarnpaBAe-
HUA TEPPUTOPUAABHOMN MOAUTUKM.

MHpopmaumoHHyio 6a3y MCCAEAOBaHMS COCTaBUAM O(PULIMAAbHBIE CTaTUCTUYECKME AaHHblE Blopo
HaLMOHaAbHOWM cTaTUCTMKK Pecny6Ankn KasaxctaH. PaccumTaHbl MHAEKC reoAemorpadmyeckon yCcTomn-
unoctn (IGU), nHaekc TpyaoBoro noteHumaaa (LPI), BkAlouaowmin 3kOHOMMYECKY0 aKTUBHOCTb, 3a-
HATOCTb, AOAID HAEMHOI 3aHSTOCTM M 0OpaTHYIO HOPMaAM3aLMIO YPOBHS 6e3paboTuLibl, @ TakXKe MHTe-
rpaAbHbI reoaemMorpaduryecko-TpyaoBoi nuaekc (IGDTI).

[NoAyyeHHble pe3yAbTaTbl MOKa3bIBAIOT POPMMPOBaHME CTPYKTYpPbl TUMA «dApO—nepudepus»: T.
TaaabikopraH v INaHMUAOBCKMIT paioH XapakTepU3yloTCS BbICOKMMM 3HAUEHUSIMU, TOrAQ KaK . TekeAn

1 KapaTaAbCKMiA paiioH OTHOCSITCS K 30HE MOHUXKEHHOM YCTOMUYMBOCTU.
KatoueBble caoBa: reopaeMorpadmyeckas yCToMuMBOCTb, TPYAOBOWM NMOTEHLMAA, MHTEMPAAbHbINA MH-

Aekc, IGU, LPI, IGDTI.

Kipicne

Kazakcran PecrmyOnmKachIHBIH — KEHICTIKTIK
JaMybIHIIa JeMOTpadUsUIbIK YpAICTep MEH eHOeK
PECYPCTAPBIHBIH ayMaKThIK KYPBUIBIMBI MaHbI3IbI
pet aTkapabl. XaJblK CaHBIHBIH JUHAMHKACHI, )Kac-
JKBIHBICTHIK, KYPBUIBIM, TAOUFU 6CIM KOHE KOITi-KOH
OaFpITTaphl OHIPIAEPAIH JIEYMETTIK-9KOHOMHKAIBIK,
JaMy OJIeyeTiH, €HOEK HapBIFBIHBIH ChIMBIM/IbI-
JIBIFBIH JKOHE KaJ[PIIBIK KAMTaMachl3 €Ty ACHICHiH
AlKBIHIAUTBIH HETI3Ti (aKkTopiapablH Oipi OOJIBITT
tabbutanel  (Hycimosa, 2018; HycinoBa xoHe
Kaiisipoekon, 2019). [lemorpadusiiblK e3repictep
€HOCK pecypCTaphIHBIH KaJbIITACybIHA, OJAp]IbIH
ayMaKTBIK TapalyblHa JKOHE OHIpIiK eHOeK
HapPBIFBIHBIH KYPBUIBIMbIHA TiKEJICH ocep eTe.

Conrbl XbUIIapel ypOaHaamy, ilIKi KemIi-KOH
JKOHE OHIPIIK TEHCI3MIKTIH KyIetoi KazakcTaHHbIH
KOINTereH  aiMakTapblHAa  reojeMorpausibK
JKaFJalIbIH ©3repyiHe aibin kenyne. byn ypaicrep
eHOeK pecypCcTapbIHBIH ayMaKTHIK, KaiiTa OeliHyiHe,
XAIBIKTBIH YKOHOMUKAIBIK, OenceHai OeiriHiH ipi
KaJiajap MEH KOHOMHKAJIBIK OpTaJIbIKTapFa IIO-
FRIpJIaHYbIHA JKBHE Keulip eHipiepae eHOek
PEeCYPCTapBIHBIH TaIIBUIBIFBIHBIH KAJIBITACYbIHA
ocep eTei.

Kahannany kargaiiblHOa  OHIpPIiK — eHOEK
DIeyeTiH THIMII Oackapy AeMorpadusulblK >KOHE
SKOHOMUKAJIBIK, TIPOIIECTEPIIH 63apa OalIaHBICHIH
KEILIeH Il TYPJe KapacThIpyibl Tajan ereai. Kasipri
FBUIBIMU ©JIe0ueTTeplie E€HOCK pecypCTaphIHBIH
KEHICTIKTIK Tapaylybl, OHIPIIK ¢HOCK HapBIFBIHBIH
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KAJIBIITACYbl JKOHE XaJBIKTBIH JeMOTPaUsIIBIK
TpaHchOpMaNFCHl MOCeNeepi  IKOHOMHUKAIBIK
reorpaduss MeH ngemorpadusi FBUILIMIApPBIHBIH
MaHBI3ABl 3epTTey OAaFbITTapbIHBIH Oipi  OOJBII
TaObuTapl. COHBIMEH KaTap XaJbIKTHIH KapTaiobl,
KOIIli-KOH aFbIMJIapBIHBIH KYIIEI01 )XoHe ypOaHaamy
mporecTepi  OHIpAiK  eHOEK  HapBIKTapbIHBIH
TYpPaKTBUIBIFBIHA eneyi biknaln erei (Bohme et al.,
2019; Nicolini et al., 2022).

Kaszakcran xarqaiibiHia eHipiik aeMorpadusi-
JIBIK, JTaMy MEH €HOEK SJICyeTiHiH KaJbIlTacy epek-
MISTIKTEPIH 3€PTTEY COHFBI KBUIAAPH ©3EKTUIITIH
apTThipa Tycyde. En ayMmarbiHAa XaJIbIKTBIH
KEHICTIKTIK OpHanacybl OipKenKi emec xoHe Oyl
Kargal eHIpJepAiH BIEYMEeTTIK-OKOHOMHUKAIBIK
IaMy JEeHreHiHIH aWBIpMaNIbUIBIKTAPBIHA — AJIBII
keneni (AxmeroB, 2018). MyHpmall KeHICTIKTIK
TEHCI3JIIK eHOEK pecypcTapblHBIH ayMaKThIK KOH-
IIEHTPAIMACEIH ~ KYIIEHTIN, KeWbip eHipaepae
KaJIpJIBIK TAMIIBLIIBIKTEIH KaJbITACYbIHA BIKIIAJ
erenl.

JKerticy 0OIBICBI — arpapibIK-0HEPKOCIMNTIK,
KOJTIK-JIOTUCTHKAJIBIK, JKOHE TYPUCTIK (PyHKIUIAPHI
TOFBICKAH, TE€OCTPATCTUSIIBIK MAaHBI3Bl KOFapPhI
eHipsiepain Oipi. OOBIC KypaMbIHa 8 ayJaH koHe 2
Kaja Kipemi, OJapAablH TaOWFU-reoTrpadUsIIbK,
DIICYMETTIK-OKOHOMHUKAIIBIK, JKOHE AeMOTPadUsIIBIK
cunarTaManapbl aWTapibIKTail SpKeNKi OpHajac-
kaH. Keiibip aymanmapna aysill MIapyallbUTBIFBI
OaceIM OoJica, 6acka ayMakTap/ia cay/1a-JOTUCTHKA,
TypU3M JXKOHE OHJey eHepkociOi mamyna (PKericy
001BICH OKiMiri, 2023). OcbIFad OaiIaHBICTEI OHIP
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ayMarbplHIa JAEeMOrpadusuiblK JaMy MeH eHOeK
HAPBIFBIHBIH KYPBUIBIMEI J1a OipKeyKi emec.

FrumeiMu oe6uetTepae oHIpIIik eHOCK DJICYEeTiH
Oaraiay Mocenenepi keOiHece JKOHOMMKAIIBIK
KOepCeTKIlTep, eHOeK OHIMIIUTIIr JKOHE YKYMBICTICH
KaMTy KYPBUIBIMBI TYPFBICBIHAH KapacCTHIPBIIAJIbI.
Anaitna reojgeMorpadusUIBIK TYPaKTBUIBIK —IICH
eHOek oeyeTiHiH e3apa OallaHBICBIH KEIIeHI
TYpIE KapacThIpaThIH 3epPTTEYJIepP CaBICTHIPMAIIBI
Typae a3. Ocipece Kazakcran xarmalbiHma
neMorpadusiabIK,  YPIICTEp MEH €eHOEK HapbIFhI
KOPCETKIITepiH OipiKTIpeTiH HHTETpaabl Oaranay
oIicTepi )KETKUTIKTI ACHT el e 3epTTeIIMETEH.

OHipiik JgaMyabl KemieHi Oaraiaysia KOMIIO-
3UTTIK HEMece HWHTEeTpaliibl HHICKCTep KEeHIHEeH
KONmaHeIagsl. MyHIalW  HWHIEKCTEp  OpTYypdi
DIICYMETTIK-OKOHOMHKAIIBIK ~ KepceTKimrepai  Oip
Kydere OipiKTipy apKbpUIbl ayMakTapIblH Iamy
IIEHTeHiH CalbICTRIpYFa JKOHE OHIPIIK CascaTThIH
0acbM OaFpITTapbIH aHBIKTAyFa MYMKIHIIK Oepeni
(OECD, 2008; Bandura, 2008). Warerpanuasl
KOPCETKIIITep 9iCi OHIpIIK JaMy MEH eHOeK pe-
CYpPCTapBIHBIH KEHICTIKTIK KYPBUIBIMBIH Talaayaa
THIMJTI KYpajaapasiH 0ipi O0bIT TabbLTAIEL.

Ocsl TyprbIaH anraHaa, JKericy OOJBICHIHBIH
aymaHmapsl MeH Kajalapbl JCHTeiH[e Te0aeMOo-
rpausIbIK TYPAKTBUIBIKTBI CAH/IBIK Oarajay >KoHe
OHBI eHOeK oyeyeTiH XocmapiayMeH OaiaHbic-
THIPY FBUIBIMH JKOHE NPAKTUKAIBIK TYPFBIIAH
MaHBI3BI  OOJNBIT TaOBUTAMBL. OHIPIIK eHOCK
OJICYeTiH THIMAI JKOcmapiay AeMOrpadusIIbIK
YpIicTep MEH SKOHOMHUKAITBIK, (DaKTOpIIap/IbIH 63apa
0aliJIaHBICHIH €CeTIKe aTy bl Tajlal eTei.

3eprrey cyparel: JKeTicy oOIBICEIHIA Teofe-
MOTPa(UsUIBIK, ~ TYPAKTBUIBIK ~ €HOCK  9JICyeTiH
KOcTapiiay MeH JaMbITyFa Kaiaid acep eTelll )KoHe
OHBIH ayMaKThIK albIpMalIbIBIKTAphl KaH1akh?

3eprreyaid Makcathl — JKeTicy oOJBICHI OHIp-
JIEPiHiH reoeMorpadUsIIbIK TYPAKTHIIBIFBIH UHTET -
pangsl Typae Oaranan, eHOeK dIeyeTiH JKocmapiay
MEH JIaMBITy YIIIH ayMaKThIK OaChIMJIbIKTap/IbI
aHBIKTAY.

Ochl MakcaTKa KeTy YIIiH Kejleci MiHAeTTep
KOWBIIJIBI:

1. TeomemorpausiblK TYPaKTBUIBIK, JKOHE
eHOCK aJieyeTi YFhIMIAPBIH TEOPHSUIIBIK-d]liCHAMA-
JIBIK, TYPFbIIaH HAKThLIAY;

2. XKericy oOJBICHIHBIH ayaaHiapbl MEH Ka-
nanapbl OOMBIHIIA JeMOTPapUsIIBIK KOHE EHOEK
HapPBIFbI KOPCETKIIITEPIH TAIIAY;

3. NuaTerpanapl reomeMorpadusiIblK, TYPaKThI-
NIk MHAEKCIH (Oynan opi — IGU), eHOek aneyeTiHiH

uHTerpaNapl uHIekciH (Oyman opi — LPI) xone
onapapl OIpiKTIpeTiH HHTErpajabl TreoJeMorpa-
¢busameIk-eHOeK wHOekciH (0yman opi — IGDTI)
ecernTey dAiCTEMECiH YChIHY;

4. Kericy eHipiHiH aygaHaapbl MEH KallaJlapblH
WHTETpaNAbl WHAEKC JeHreli OOWBIHINA KIKTeT,
OJIAPABIH KEHICTIKTIK epeKIIeTiKTepiH aHbIKTaY;

5. ExOek omeyeTiH »xocmapiay MeH OHIpIiK
casicaTThl JKETIAIpyre OaFrbITTANFaH YCBIHBICTAP
o3ipiey.

3eprreymiH akmapaTThIK Oa3ackiH Kazakcran
PecnyOnukacbl YJATTHIK CTaTHCTUKA OIOPOCBHIHBIH
pecMu aepekrtepi, AeMorpadusulbIK >koHE eHOEeK
HapbIFbl OOWBIHIIA CTATUCTHKAJBIK SKHHAKTAp,
COHAal-aK OTaHABIK J>KOHE MICTeNHIK FBUIBIMU
eHOektep Kypainel (Kasakcran PecmyOmmkacs
YITTBIK CTaTUCTHKA Of0pochl, 2025).

3epTTeyliH  FBUIBIMH  JKaHANBIFBL  JKeTicy
OOJBICBIHBIH ayJaH/bIK JACHIeHIHACTI reojeMorpa-
(GUATBIK  YpIiCTEp MEH €HOCK HapBIFBI KOpCceT-
KIilITepiH OIpIKTIpETiH HHTETpa bl Oaranay TOCLIIH
KOJIJaHyMEH OalnaHbICTBHl. Y CBIHBUIFAH dIiCTeMe
neMorpadusIIbIK, TaMy MeH eHOCK oIeyeTiHiH e3apa
OallTaHBICBIH CAHIBIK TYPFBIAAH Oaranayra, ©HIp-
JepAiH KEHICTIKTIK Iu(¢epeHInanusiCblH aHbIK-
TayFa JKOHE ayMakKThIK JaMy OachIMABIKTApbIH
alKpIHIayFa MyMKiHIiK Oepeni (Greco et al., 2019;
Bypnakosa, 2020).

OnedueTTepre Moy

I'eonemorpadusabIK TYpaKTBUIIBIK MEH OHIPIiK
eHOeK oJieyeTiHIH ©3apa OallaHBICBIH 3€pTTEY
Kasipri SKOHOMHUKAIBIK Teorpadwus, aemorpadus
KOHE OHIPIIK JaMy TEOPHUSJIapbIHBIH TOFHICHIH/AA
KAJIBINITACKAH FBUIBIME OaFbITTapbIH Oipi OOJIBII
TabbuIaAbl. Byl Macenenep mIeTenIiK FUIBIMU Die-
ouertepae reojemorpadusi, KeHICTIKTIK JeMorpa-
¢ust, eHipaiK eHOeK HapbIKTaphl )KOHE DJICYMETTIK-
9KOHOMHUKAJIBIK JAMYbIH WHTETPAIIbl HHACKCTEPI
meHOepiHae KeHiHeH KapacTeipsuians! (lammarino,
Rodriguez-Pose & Storper, 2019; Rodriguez-Pose,
2018).

XaNbIKTHIH KOIII-KOH KO3FaJbIChl MEH JeMO-
rpaUsIbIK ©3repIiCTePaiH ayMaKThIK KYPbLIBIMBIH
TYCIHAIPETIH TEOPHSUIBIK 3epTTeyJiepAe KoIli-KOH
nporectepi e€HOEK HAphIFBI MEH 3KOHOMUKAIIBIK
JlaMy apachIHJarbl ©3apa 0aliJlaHbICTBIH MAaHBI3JIbI
¢daxkToppl periHAe KapacTelpbuiaabl. Jlemorpa-
(UK e3repicTep MEH eHOEK pecypcTapbIHBIH
MOOWJIBIIIIITT  OHIPIACPIIH SKOHOMUKAIBIK JaMy
neHreiine Tikenen pikman ereni (Bohme, Growe &
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Schneider, 2019; Nicolini, Pellegrini & Beltrami,
2022).

I'eonemorpadusi FBUIBIMBI  XQJIBIKTBIH  OJICY-
METTIK-IeMOrpadUsUIbIK CHIIATTaMajapbl MEH OJIap-
JIBIH KeHICTIKTIK Tapary 3aHIbUIBIKTaPBIH 3ePTTEYTE
OarpITTasFad. [eomeMorpadusuTbIK 3epTTEyNIepaiH
MaHBI3Ibl OaFbITTAaphIHBIH Oipi — aymaxkTap/sl
XaJTBIKTBIH SJICYMETTiIK-KOHOMUKAJIBIK, )KOHE JIEMO-
rpadusUIBIK,  KOPCETKIMTEPI HETi3iHAe TONMTACTHI-
pyra OaFbITTalFaH TreoaeMorpadusuIbIK —IKIKTEY
ouictepi Oonbim TabbutaABl. MyHHIa TocuIaep
XaIIbIK, CaHaFbl JIEPEKTepl HETi3iHIe ayMaKTapIblH
DIICYMETTIK-TIeMOTPapUSIBIK, THITOJIOTHUSCHIH
aHpIKTayFa MYMKiHOIK Oepeni (Singleton &
Spielman, 2014; Gale, Singleton & Bates, 2016).

CoHFBI JXBUTAAPHI Te0eMOTpadUsIIBIK 3EPTTEY-
JIEpJIH Ma3MYHbI KEHEHIIl, XaJblK KYpPbUIBIMBIMEH
Karap eHOEK HapBIFBIHBIH KEHICTIKTIK YHBIMIACybl
na 3eprrenyne. Eypomaisik 3epTreynepae eHOeKKe
0apy-Keny aFbIHAApbl, JKYMBIC OpPBIHIAPBIHBIH
OpHAJIACYBl KOHE OSKOHOMHMKAHBIH CEKTOPJIBIK
KYPBUIBIMBI CHSIKTBI KOPCETKiIuTep OipiKTipiiim,
€HOCK  HAPBIFBIHBIH  KEHICTIKTIK  KYPBUIBIMBI
tanmanansl (Gale, Singleton & Bates, 2016).

Kenicriktik nemorpadusuiblk, — e3repicTepaiH
OHIpJIiK eHOEeK HaphIKTapblHA ocepiH 3epTrey Ey-
pormna ejnepiHae KeH TapajfFaH FhUIBIMH OarbITTap-
IbiH Oipi Oonbin TaObiIanel. ['epManus aiMakTapsl
OolbIHIIA JKYPri3iNreH 3epTTeyiepAe XalbIKTBIH
KapTalobl MEH JKaCThIK KYPBUIBIMIAFBl ©3repic-
TepaiH eHOeK HapbIFBIHA ©CEpPi TalJaHbII, KYMBIC
KYIIIHIH OpTaIlla )KaChIHbIH 6CYi eHOCK HAPBIFBIHBIH
KYPBUIBIMBIHA BIKIIAJ €TeTiHI aHbIKTanraH (Bohme
et al., 2019). Conpmen karap Eypomansik Omak
aiiMakTapbl OOMBIHINA >KYPTI3UIreH 3epTTeyliepae
IeMOTpadUsIIBIK  ©3TepIiCTep OHIPIIK 3IKOHOMH-
KaJIBIK OCYIIH MaHbBABl (aKTOPIapBIHEIH Oipi
pertinge Kapacteipsutasl (Nicolini et al., 2022).

OHIipIiK JaMy TEOpHACHIHAA AEMOTpadUsIIbIK
(hakTOopIap MEH axaM KamlHuTajibl SKOHOMHKAIBIK
OCyJIH Herisri JapaiiBepiiepiHiH Oipi  OOJIBII
TabbUIa/Ibl. DKOHOMUKAJBIK, Teorpadusga eHipIik
TEHCI3IKTEpP, EHOCK pecypcTapbIHBIH MOOUIIBILIITI
J)KOHE DKOHOMHKAIBLIK, OEICEHMINIKTIH KEHICTIKTIK
IIOFBIPJIAHYBI  MOCeJieNiepl KeHIHEH 3epTTesei
(Rodriguez-Pose, 2018; lammarino et al., 2019).
ConbIMeH KaTap MH(DPaKypbUIBIMHBIH JaMybl MEH
aJaM KaluTalbIHBIH Canachkl OHIPJIIK 3KOHOMH-
KaJbIK ©OCYyIiH MaHbI3Ibl (akTopiapel peTiHIe
kapacteipeutanel  (Crescenzi & Rodriguez-Pose,
2012; Boschma, 2017).
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OJIeyMETTIK-9KOHOMUKAJIBIK, JTaMyJIbl KeIleH 11
Oarayayna KOMITO3UTTIK WHACKCTEP KEHIHEH KOJ-
naubUiagpl. KoMImoswrTTik wHauKaropiap OipHeme
OJIICYMETTIK JKOHE YKOHOMHUKAIBIK KOPCETKIIITEpIi
OipiKTipy apKbUIBl ayMaKTapAblH JaMmy AEHreHiH
KemeHai Oaramayra MYMKiHIIK Oepeni (Greco,
Ishizaka, Tasiou & Torrisi, 2019). Xanbkapaisik,
yiibiMpap Oy OarbpITTa YIIKEH TOXIpHOE KXHHAK-
TaraH. Mpicanbl, bipikkeH Yurtap YHBIMBIHBIH
Jlamy Garmapiramachl 93ipJIereH ajgaM aaMy HHIEKCl
(391 (51 11§ BJICYMETTIK-DKOHOMHUKAJIBIK Jnamy
JeHreliH KelleHai OarajayFa MYMKIHIIK Oepeni
(UNDP, 2023). Conbimen katap OECD yHBIMBIHBIH
3epTTeyJiepiHAe KOMITO3UTTIK WHAMKATOPJIAP/IbI
KYPYIBIH OJliCHAMAIIBIK, ~HETi3Zepi KaH-KAKThI
KapacTBIPBUIFaH.

KenictikTik memorpaduss MEH €HOEK HApBIFBI
apachIHJIAFrbl OaiJIaHBIC MUTPALMSIIBIK, MPOILIECTEP
apKpUIBl J1a KepiHedi. YpOaHmany yAepicTepiHiH
KYIIIEI01 KOTITETeH eNAepAe aybUIIBIK, ayMaKTap IbIH
neMorpadusuIbIK, — ©JcipeyiHe, KacTapIblH  ipi
KaJlaJjapra KelllyiHe XoHe eHOEK pecypCTapbhIHbIH
ayMakTbIK TeHci3zirine anpin kenexai (ILO, 2022).

[TocTkeHeCTIK KEHICTIKTET1 OHIpIK aeMorpa-
(USIIBIK MPOLIECTEp MEH €HOCK pecypcTapbl Mace-
Jenepi pecediiK KoHE Ka3aKCTaHIBIK 3epTTey-
nIiepaiH eHOeKTepiHae KapacThIpblIFaH. Peceitmik
FBUIBIMH ©JICOMETTEP/IC OHIPIIK JeMOTpadUsIIbIK,
e3repicTep, XalIbIKTBIH KapTalobl KOHE EHOCK
peCypCTapBIHBIH ayMaKTHIK TEHCI3MIri Mocemenepi
keHiHeH 3eprreneni (3ybapesny, 2019; Hurmary-
nuH, 2018; Tartapkun, 2016). CoHbIMeH KaTap
KEHICTIKTIK SKOHOMHKA TEOPHACHIH/IA OHIPIIIK IaMy
MEH  JeMOTpadHsIBIK  TPOIECTepIiH  e3apa
OalJIaHBICH] TaJIIaHaIbL.

Kazakcranaplk FBUIBIMH 9e0HeTTeple Treoje-
MoTpadHsITBIK, JaMy JKOHE OHIPITIK JeMOoTpadUsIIBIK,
EpEeKIIeNTiKTep Macesenepi Oipkarap 3eprreynepiae
KapacTelpbUtFad. byn OarbITTaFbl eHOEKTepHae Xa-
JIBIKTBIH TAa0WFU KO3FaJIbICHI, KOIIi-KOH IpoIecTepi
XKOHE OHIPIIK JeMorpadusIIbIK albIpMAIIbUTBIKTap
tangananel  (JKonmmacOaeBa skoHe TemeyOaesa,
2022). Amatina Ka3zakcraH eHipiepiHaeri reoje-
MOTpadUsITBIK TYPaKTBUIBIK, TIEH €HOCK OJIeyeTiH
WHTETpajabl HHACKCTEp HEeTi3iHAe KemeH i Oaranay
MOCeJIeCl KETKITIKTI IEHIeH/Ie 3ePTTEIIMETEH.

Kazipri reomemorpadusuiblk  3epTTeynepnae
re0aKmapaTThIK KyHelep MaHbI3Ibl POJI aTKapaibl.
'AXK-TexHomorusuiap 1eMorpadusuIbIK KoHE dIIey-
METTIK-3KOHOMUKAIIBIK, ~KOPCETKIIITEPAiH KeHic-
TIKTIK U depeHTnanmsIChlH  BU3yalH3alusiIayFa
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JKOHE ayMaKTBIK TEHCI3AIKTepIi KapTorpadusuibiK
TYPFBIZIAaH KepceTyre MyMKiHIik Oepeni (Singleton
& Spielman, 2014).

Ocbutaiiia, XajbIKapajblK 3epTTeylep Teoje-
MOTPaUSIIBIK, KIKTEyNep/i, eHOEeK HapBIFBIHBIH
KCHICTIKTIK TaJAayblH JKOHE MHTETPAIIBI WHICKC-
TEpJIi KeKe-’KeKe KapacThIpaabl. Ajaiia KOk
JKYMBICTapAa JeMOTpaUsiIbIK TYPaKTBUIBIK TICH
eHOCK oyeyeTi OIpIKTIpUIreH KEeIIeHII KOPCEeTKIIT
peTiHzie KapacThIPbUIMAi/Ib.

CoHbIMEH KaTap, KOJIJaHbICTaFbl HHAEKCTEP
KeOiHEe VATTHIK JEHTele eCenTelNin, ayJIaHIbIK
IEHTeaeri KeHICTIKTIK nudQepeHnInanusHpl To-
JIBIK allIIauabl.

Kazakcran jkarmaiibiHIa, Bcipece OOJBICTHIK
XKOHE ayNaHABIK JCHTreine reoneMorpadusibK Ty-
PaKTBUIBIK TICH eHOCK 9JIeyeTiH HHTETpalisUIai ThIH
oM0Oeban KOpCeTKIITep >KETKUTIKCI3 3epTTEeNreH.
OcpiFan OailmaHBICTBI, OV 3epTTeyAE YCHIHBUIFaH
WHTETpanabpl TeoaeMorpadusiuibIK-eHOeK HHIEKCI
(IGDTI) xanbIkapamiblK 9iCTep/i OHIPIIK JeHrelre
OeifiMael  OTBIPBIN,  FBUIBIMH  OJIKBUIBIKTBHI
TOJIBIKTHIPYFa OaFbITTAIFaH.

omicreme

JKeticy 00BICH aymaHaaphl MEH KaJlalaphIHBIH
eHOeK oJIeyeTiH KOcmapiiay MeH JAaMBITy VIIiH
ayMaKTBIK aibIpMaIbUIBIKTAPAbl CAaHJBIK TYpPIe
Oaranmay MakcaThlHJIA HWHTETpaNIbpl TreojeMorpa-
¢usnbik-eHoek uHumekci (IGDTI) kommaHBUIIBL
Y CBIHBUTFaH UHJICKC OHIPACTI 1eMOTpadUsuIbIK Yp-
nicTep MEH €HOEK HapBIFBI JKaFIalbIH OipIKTIpeTiH
KEIICH I KOPCETKII OOJIBIT TaObLTA B,

WHpekcTiH dicHaMalIbIK HETi31 eHOCK 9JIeyeTiH
eKki e3apa OalaHBICTHI eJIIeMIe KapacThIpyFa
HeTi3/emnemi:

- eHOex pecypcTapbl KOPBIHBIH KAJBINTAaCybl
(memorpaduAnbIK KaidTa OHAIPUTY KOHE KOIli-KOH
APKBLTHI);

- eHOCK dJIeyeTiHIH icKe acy MYMKIHIIT1 (eHOeK
HapBIFBIH/IAFB] TOYEKENAEp, SFHU >KYMBICCHI3/IBIK
JIeHTei1 apKbLIIbI).

Ocpinaifma MHTErpaiabl HHACKC AeMOrpadus-
JBIK TYPAKTBUIBIK TICH €HOEK HAapBIFBIHBIH JKaF-
JaiipH Oip emmemze OipiKTipim, ayMakTbIK albIp-
MAaIIBUTBIKTAPIbI CANBICTBHIPYFa JKOHE OHIpJIEePAiH
TUTIOJIOTUSICBIH JKacayFa MyMKiHIIik 6epeni. MyH-

Jaii MHTErpalibl KOPCETKIIITEp OHIPIiK oJjey-
METTIK-3KOHOMHKAIIBIK, Tajjayjiapja KeHiHeH KOJ-
JMaHBUTAIEl JKOHE KypJeni KempaKTOpibl KyObl-
TBICTapAbl KelleHi Oaramayra MYMKIiHIIK Oepeni
(OECD, 2008).

3eprreyae Kazakcran PecmyOmukackl YATTBHIK
CTaTUCTHKA OIOPOCHIHBIH PECMHU JNEepeKTepi IMmaima-
nmaHpULIbl  (stat.gov.kz).  OKIMIIUTIK-ayMaKThIK
OipmikTep OOMBIHINA XaNBIK CAHBIHBIH THHAMHKACHI
AnMaTel OOJBICH KYpPaMBIHIAFBl aydaHAap YIIiH
2000-2021 >xpuimap apanbFeiHAa, an JKericy 00-
nbickl OoiibiHIIA 2022-2024 Xpuiaap apalbIFbIHAA
tanaanabl. ConbiMeH Katap 2025 xbUtFbl 1 KaHTap-
JIAFbl XaJbIK CaHbl ©3TEPICIHIH HEri3ri KOMIIOHEHT-
Tepl — TaOWFU O6CIM, KOII-KOH CallbJOChI KOHE CH-
OCK HApBIFBIHBIH HETI3TI KOPCEeTKINI  OOJbII
TaOBUTATHIH KYMBICCHI3IBIK TCHICH1 KOJITAHBUIIBI.
JKyMBICCBI3IBIK ACHIeHiH ecentey XablKapajblK
eHOeK YHBIMBIHBIH SiCTeMEeCiHe COMKEC KYpri3inmi
(ILO, 2022).

3epTTey ouicTemeci
Typajpl:

1. 2000-2024 xpuigap apanbIFBIHAAFBl XaJbIK
CaHbl TMHAMUKACHIH CaJIBICTHIPMAITBI TaIAY;

2. 2025 xbUIFbl 1 KaHTapIAFBl AEMOTPAPUSIIBIK
e3repicTepAiH KYpbUIBIMBIH Oaranay (TaOuru eciMm
JKOHE KOIITi-KOH);

3. aymaHABIK JEHTeiae reoaeMorpadusuibK
TYPaKTBUIBIK HMHJCKCIH €CeITey XOHE cHOeK ole-
YeTiH ayMaKThIK JKocTapiay TYPFhICHIHAH TaJIIay.

WHaTerpanasl WHAEKCTEPAl KYpYy OnicTemeci
XaJIBIKAPAJIBIK, TOKIprOeIe KeHIHEH KOJIJIaHBUIAThIH
KOMIIO3UTTIK MHJIEKCTEP/Ii eCeNTey KaruaaTTapblHa
Herizmeneni. Aran aitkanma, OECD yHBIMBIHBIH
KOMIIO3UTTIK WHACKCTEep KYpPy JKOHIHJETI dJicTe-
Memk yeeibMaapsl (OECD, 2008), kemesnmemui
Oaranay omicrepi (Greco et al., 2019) xore UNDP-
HBIH ajaM JaMy HHACKCiH €CenTey MNPHUHIUITEPi
naiinananeuinel (UNDP, 2023). ConsiMeH Katap
KOIII-KOH MPOIECTEePiHIH OHIPIIK AeMOTpapHUsIIbIK
naMmyra ocepiH TyciHmipyae . JIumiH Kemri-KOH
TEOPUACBHIHBIH HETi3T1 Karuaanapbl eckepinmi (Lee,
1966).

3epTTeyae WHTETpajabl WHAEKC €Ki Herisri
Kypampac O0eIiKTeH TYpabl:

— reogeMorpadUsUIbIK TYPAaKTBUIBIK HHIEKCI
(IGU);

— eHOek oneyeti mHIekci (LPI).

YII HEri3ri Ke3eHHEH
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JKeticy 0ONBICBIHBIH TeoeMOorpad sUIBIK TYPAKTEUIBIFBI €HOCK SJICYETIH )KOCIapiay MEH JaMbBITYIbIH HETi31 peTiHIe

Teooemocpausnvly,  mypaxmoiivl UHOEKCIH
ecenmey

I'eoneMorpadusuIbIK TYPaKTBIIBIK HHICKCI Je-
MorpadusUIbIK ~ MPOLIECTEpAiH eHOeK pecypcTa-
PBIHBIH KAJBIITACYbIHA OCEPIH CUMATTAWIBI KOHE
keneci hopmysia OOHBIHIIIA eCenTeNeIi:

IGU; = 0.50 x n*"™™ +
+ 030 xm ™™ 4+ 0.20 x dj*°™
MyHza: n; "™ — taburu eciM Kod(hUIIMEHTIHIH
HOpMajaHfaH MoHi; m; "7 KOIII-KOH
CaJIBJIOCHIHBIH, HOpPMaJlaHFaH MoHi; d"" — emiM-
XKITiM K03()HUIIMEHTIHIH Kepi HOpMaJaHFaH MOHI.

Canmmak, k03puIueHTTepi FHUIBIMA OICONCT-
TepJeri KOMIO3UTTIK WHICKCTEPAl KAJIBIITACTBIPY
toxipudecine (OECD, 2008; World Bank, 2020)
CylieHe OTBIPBIN XOHE 3epPTTEYAiH MaKcaTTaphlHA
COUMKEC capanTaMajblK OJICIICH  aHBIKTAJIbL.
l'eonemMorpadusiblK, TYPaKTBUIBIKTa TaOWUFU ©ciM
Herizri ¢akrop peringe (0.50), xemi-kon (0.30),
emimM-xiTiM (0.20) eckepinmi. Al eHOEK eyeTiHIae
HKYMBICCHI3BIK, (0.40), SJKOHOMHUKAJIBIK OCIICEHILTIK
(0.30) xone xymbicrieH KamTouty (0.30) TeHrepimmi
TYpIE SHTI31IIi.

Unouxamopnapovl Hopmanuzayusiiay

KepceTkimTep opTypiti enmem OipikTepiHae
OeplIreHAIKTeH OJapAbl CalbICTHIPMAalbl Oaranay
yiriH Min—Max HopMaiu3alust dJ1ici KOJIJaHbUIJIbI
(OECD, 2008).

OH OarpITTarbl WHAWKATOpJAp YOIiH (MOHI
JKOFapbUIaFaH CalbIH JKaF[ai >Kakcapalbl) HOpMa-
Tu3aIys Keneci popMyiia OOMBIHINA JKYPTi3imi:

(X = Xmin)

norm
(xmax - xmin)

X i =

Byn Tomka Taburu eciM kKodpQUILUEHTI koHE
KOILi-KOH CaJIbA0CHI JKaTabl.

Tepic OarbITTarbl MHAMKATOpNAP YIIiH (MOHI
JKOFapbUIaFaH CallblH JKaFail Halapiainel) kepi
HOpMaJM3anus KOJIIaHbUIAbL:

(Xmax=%i)

(max—%min)

norm _

X

Byn Tomka emiM-xiTiM Kod(HIHEHTI XOHE
JKYMBICCBI3JIBIK JICHT€H1 )KaTaIbl.

Hopmanuzanus HoTHXeCiHAE OapiblK KepceT-
kimrep 0—1 apanbIFBIHIAFHI TIKATAFa KEJTipiIei.
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Enbex oneyemi unoexcin ecenmey

EnbOex oneyerin caHaplk Oaranay  YIIiH
3epTTeyie HMHTETPAIIL CHOCK oJeyeTi HWHAEKCI
(Labour Potential Index — LPI) konmaubuiasl. byn
WHEKC OHIp/IeTi eHOEK pecypCTapbIHbIH KAIBIIITACY
JICHT CHiH JKOHE OJIAPIBIH YKOHOMHKAJIBIK KBI3METKE
TapTHUTY TUIMIUIITIH KEMICH I TYp/le CUTIaTTaiIbI.

Enbex omeyeri KemKypaMIpl OJIEyMETTiK-
SKOHOMHKAJIBIK KaTerophs OOJFaHIBIKTAH, OHBI
Oaranay OapbIChIH/IA HOCK HAPBIFBIHBIH HET13Ti YII
WHMKATOPHI TAHIAJIIbBL:

SKOHOMUKAIBIK OeJICeHIi
(EA);

JKYMBICIIEH KaMThUTFanaap yieci (EMP);

JKYMBICCHI3IBIK, neHreiii (UR).

Bbyn xkepcerkimrep eHOEGK pecypCTapbIHBIH
CaHJBIK JKOHE CallajblK CHIIATTaMaJIapblH TOJIBIK
KaMTHUIBl XOHE XaJbIKApaIbIK €HOCK YUBIMBIHBIH
(ILO, 2022) smicHamachIHa colikec eHOCK HapBIFBIH
OaranmaynblH 0Oa3aiblK WHIUKATOPIAPHI  OOJIBITI
TaObLIA/IbI.

KepcertkimTepain enmeMm OipmikTepi 9pTypii
OOJIFaHIIBIKTAH, OJapIbl CANBICTBIPMAIBI (GopMara
Kenripy ymiH Min-Max HopMmanm3amnus oici
konmausLiasl (OECD, 2008).

Tepic OaFBITTaFBl HHIUKATOP — YKYMBICCBI3IBIK
JIEHT el YIITiH Kepi HopMaIu3aIus KOJIaHbIIIb:

XaIBIKTBIH ~ YJeci

UR; — URin
URmax - URmin

UR™ =1 -

Ochuraiima Oapielk kepcetkimrep 0 meH 1
apaJIbIFBIHIAFRI IIKAJIaFa KeATIPIIII.

WuTerpanapl eHOCK olieyeTi HHIEKCI Keneci
(hopMyra OoibIHIIIA ecenTeNe i

LPI; = 0.40 X UR "™ + 0.30 x EAP™
+0.30 x EMpJor™

MyHpaarpl canMak KodpdHuUueHTTepi eHOeK
HAPBIFBIHBIH KYPBUIBIMBIH €CKEPE OTBIPHIN aHBIK-
Tanapl. JKymeicer3nplk neHreitine (0.40) sxoraps
cayMak, Oepiayi OHbIH CHOEK OJICYeTiH ICKE achl-
pYyIlaFbl HETi3Ti IIeKTeyIi (akTop peTiHae Kapac-
TBHIPBUTYBIMEH TYCIHAIpiTeai. AJl SKOHOMHUKAIBIK
OeJICeHAUTIK TEeH J>KYMBICTIEH KaMTBUIy KepcerT-
kimrepi (epkaiiceicel 0.30) eHOEK pecypcTapbIHBIH
HApBIKKA KATBICY JCHICHiH CUMIATTAMIbI.

Y CBIHBUTFAH TOCIT €HOEK peCcypCTapbIHBIH TEK
CaHJIBIK, KOJIEMiH FaHa eMecC, OJIapblH SKOHOMH-
KaJIbIK, XKYHere TapThuly THIMALUIITIH ne Oaranayra



I"'H. Hycinoga xoHe T.6.

MYMKiHTIK Oepeni. By o3 ke3erinae eHipiik eHOEK
HapBIFBIHBIH JKaFIaiiblH KeIICHII TalJayFa >KoHe
ayMakTap  apachlHIAFbl  ailbIPMAaIIbUTBIKTAPIbI
aHBIKTayFa JKaFJal )Kacaupl.

Hnmezepanowvt
OeKcin ecenmey

I'eonemMorpadusIbIK, xKoHE eHOCK (DaKTOpIapbIH
OIpIKTIpY YIIiH WHTETPAIILI T€OAeMOTPadHUsIIBIK-
eHOeK MHAEKCI ecenTenesi:

2eooemozpapusivik-eHoex uH-

IGDTI; = 0.60 X IGU; + 0.40 X LPI,

Byn mozaensae nemorpadusiablk, KOMIIOHCHTKE
Oacemmabik Oepineni (0.60), eliTkeHi eHOEK pe-
CYpPCTapBIHBIH, y3aK MEpP3iMIi KaJIBIITACYbl XalbIK-
ThIH TAOMFU KO3FAJIBICHI MCH KOIIIi-KOH YpAiCTepiHe
toyenai. COHbIMEH KaTap eHOeK HapbIFbl KaFaaibl
eHOCK dJIeyeTIHIH HAaKTHI iCKe acybIHa TikeJei acep
STETIHAIKTEH €HOCK oJieyeTi MHACKCI /I MaHBI3IbI
yiecnieH enrizinai (UNDP, 2023).

Huoexc unmepnpemayuscol

Ecenrenren IGDTI monzaepi aynan/kananap/st
CaNBICTBIPY KOHE KapTara TYCIpPY YIIiH 4 ChIHBIIKA
OeJtiHeIi: TOMEH — OpTallla TOMEH — OpTallia >KOFapbl
— JKOFapBHl.

Hopmanuzauust canbicThIpMaibl CUMAaTKa He
OOJFaHABIKTaH WHACKC MOHAEPI €H alJbIMEH OHIp
immHAgeri campICTBIpy YuIiiH TuiMzai. backa eHip-
JIEepMEH CaJbICTBIPY KYPri3y YIIiH Oipae nepekrep
0azackl KongaHbUTybl KakeT. COHBIMEH KaTap cajl-

1-kecTe

MaK Kod(pUIMEHTTEepl IKCIEPTTIK-aHATUTHKAIBIK
HeTi3/le TaHIaliFaH jkoHE KakeT OONFaH Karnmaiina
CE3IMTANIBIK TaJAayhl APKBIIBI TEKCEPITyl MYMKIH.

Hoaruikeci

Xanvix canvlnbly OUHAMUKACDHL

XKyprizinren tanaay JXericy 0OIBICBIHAA COHFBI
JKBIIIApPBl XaJBIK, CAHBIHBIH JKaJIbl ©CiMi caKTai-
FAaHBIMEH, OHBIH ayMaKTHIK Taparybl OipKeIKi eMec
eKeHIH KoepceTTi. OHIpIIK OpTalbIK OOJBII
TaObUTaTHIH TanAbIKOpFaH KallaChIHIA, COHAAN-aK
eKapajblK, )koHe TypuCTik aieyeTi 6ap [landunos
XKoHe ANlakes ayAaHAapbIHAA XaJbIK CaHBIHBIH 6CY
KapKbIHBI alikbIH Oatikanmanel. Kepicinme, Kaparan
aynmaHel MeH Tekenm KanmachlHAa JeMOTpagUsUIbIK
eciM Oastyar, KeIi-KOH TeHIepiMiHiH Tepic 00Iys
XaJIbIK, CaHbl JIMHAMUKAChIHA ocep eTeai. MyHnaii
ayMaKkThIK, TuddepeHumanis nemMorpadusibk na-
MyIbIH KEHICTIKTIK epeKIIeTiKTepiMeH TYCiH-
Jupinesi.

AyBUINBIK ayJaHaapia Tyy JCHTeli cabic-
THIPMANBI TYpJle >KOFaphl OOJFaHBIMEH, CHOEKKe
KaOUTeTTi KacTaFbl XaJbIKTHIH 1pi Kajajap MeH
9KOHOMHMKAJIBIK OpTaJibIKTapFa Kellyl JaeMorpa-
(bUsITBIK, KYPBUTBIMHBIH ©3repyiHe bIKIal erefi. by
KYOBUIBIC ~ JKaCTHIK-)KBIHBICTBIK ~ KYPBUIBIMHBIH
TpaHCPOPMAIMICHIHA KOHE NeMOTPaQUSIBIK KYK-
TEMEHIH apTyblHa ©Kelyl MYMKiH. MyHaall Kemri-
KOH yzepicTepi eHOEK pecypCTaphIHBIH ayMaKTBIK
Kalita OesiHyiHIH MaHBI3Ibl (pakTopIapbIHbIH Oipi
Oomnbin Tabeimanel (Hurmatymmun, 2018)

JKemicy obrvicbinbly ayoanoapsl meH Kananapuinoaest xauwlk canvt (2000—2024 sncoxc., sncvln 6acwl)

OKiMmmik 6ipmik 2000 k. 2005 x. 2010 x. 2015 x. 2020 x. 2024 x. 0220072024’
Axkcy 44300 38 364 39 081 40 621 38 569 35226 -20,5
Anaken 79 600 76 741 69 782 70930 68 886 73 483 -1,7
Eckenni 48 300 48 970 50267 48 939 45763 51076 5,7
Kaparan 46 500 50 115 47 805 48 027 46 676 39155 -15,8
Kepbynax 53300 51308 48 309 49 876 48 150 42296 -20,6
Kexcy 40 100 39230 38 738 40 570 41038 41 634 3.8
[Mandunos 113 700 116 223 114372 124 695 130 011 134212 18,0
CapkaH 47 600 43 768 41227 40 139 35 664 38 874 -18,3
Tangeikopran 116 600 125279 148 778 162 392 175 181 207 628 78,1
Tekeni 25100 24758 27529 31 645 33408 30816 22,8
Bapbirst 615 100 614 756 625 888 657 834 663 346 694 400 12,9

Eckepmy: aBTOp KypacThIpFaH
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JKeTticy 0ONBICHIHBIH TeoieMOrpadusUIBIK TYPaKTHUIBIFEI €HOCK OJICyeTiH JKOCTIapiay MeH JaMbITYIBIH HEeTi31 peTinae

Kecre nepexrepi Ooitpramna 2000-2024 sxpuinap
apamnbIFpIHAa 00NBIC Xankbel 615,1 MBIH agamHaH
694,4 MbIH agamra Jeiin oci, Kaumnbl ociM 12,9%-
nel Kypanbl. EH sxorapel eciM TanaplkopraH Kana-
ceiHIa Oaiikanazsl (+78,1%). by xkarmaii KataHbIH
OKIMIITITIK-0acKapy, Oi1iM Oepy JKoHE KBI3MET KOp-
CeTy callaJIApbIHBIH OHIPIIIK OPTANIBIFBI PETIHAC Ka-
JIBIITACYbIMEH OalnaHbICThl. [laHduioB ayaaHbIH-
Jla JTa XaJIbIK CAHBIHBIH TYPAaKTHl ocyi OaiKasambl
(+18,0%), Oyn mekapaiblK cayla MEH JIOTHCTU-
KaJIBIK, KBI3METTEP/IIH JaMYBIMEH TYCIH I plIe/i.

ConbsiMeH KaTap Akcy, KepOynak sxone Capkan
aymaHIapblHIa XajblK CAHBIHBIH TOMEHAEYi Oait

2-kecTe

Kanaael. MyHgai ypaic ypOaHnany yAepicTepiHiH
KYIICIIMEH JXo9HE eHOEK peCypCTapbIHBIH YKOHOMHU-
KaIbIK ~ OeJCeHai  OpTaNbIKTapFa  KOIIyiMeH
0aliIaHBICTHI.

Teodemocpagusnviy mypaxmolivlk UHOEKCI

JKeticy 0OJIBICHIHBIH ayaaHIaphkl MEH KaJlajJaphl
OoiibiHa nemMorpadusUIbIK TYPAKTBUIBLIKTE Oara-
Jlay MakcaTblHJa MHTETPaJibl Te0AeMOrpadusIIbIK
TypakThuTbIK nHAeKkel (IGU) ecenrenmi. MaTerpain-
ITbI MHACKCTEP I KOJIJIAaHy OHIPIIK 1eMOTpadHsITbIK
npolecTepAi KelleHIi Oaralayra >XKOHE ayMak-
TapAblH JeMOTpaUsUIBbIK JaMy IEHIeWiH cajbic-
THIPMaJTBI TYPJIE TalIAayFa MyYMKIHIIK Oeperi.

JKemicy o0bnvicbinbly ay0aHOapbl MeH Kaiaiapvl OOUbIHUIA UHMESPAI0bl 2e00eMOSPAPUATLIE MYPAKMBLIbIK UHOEKCI

(01.01.2025 ac.)

. .. . Keomi-kon Kewi-kon IGU unTerpansi
S Tyy k0a¢., Omim-xitim Taburu ecim
OKIMIITIK Gipiik o N o CaJIbJIOCHI, k03(. (ecem), reomeMOrpaduUsIIBIK,
%o K03(., %o K03(., %o o .
ajgam %o TYpakThUIBIK HHACKC (0-1)
TanabiKopraH Kajiacbl 17.88 6.58 11.29 1244 6.04 0,805
Texeni Kanacel 12.66 11.34 1.32 -332 -10.72 0,203
AKcCy aynaHbl 15.88 7.19 8.69 -1651 -46.00 0,395
Aunaken aymaHbl 14.46 7.07 7.38 -1755 -23.69 0,483
Eckenpi aynanst 16.22 8.69 7.53 -1360 -26.39 0,416
KepOynax aynanst 18.47 7.69 10.78 -1753 -40.83 0,478
Kekcy aynanbt 16.72 7.05 9.67 -874 -20.88 0,578
Kaparan aynanst 15.38 9.94 5.44 -972 -24.59 0,312
IMan¢unos aynanst 21.64 5.60 16.04 -2406 -17.92 0,862
CapkaH ayJaHsl 16.74 8.14 8.60 - 905 -25.26 0,478

Eckxepmy: aBTOp KypacThIpFaH

Ecentey HoTmwkenepi 00JIbIC ayMaKTapbiHIA
reoJieMorpausuIbIK, TYPAKTBUIBIKTBIH AHKBIH ay-
MAaKTBIK albIpMaIIbUIBIKTaphl O0ap €KeHIH KOPCETTi.
EH xorapel unnexc mouzaepi [landuinos aynansiana
(0,862), Tanmeikopran kanaceiama (0,805) >xoHe
Kekcy aymambmma (0,578) Oalikanamel. byn
ayMmakTapia TaOuFHu eciM JIEHTeHl CalbICTRIPMAaITbI
JKOFaphI KOHE JeMOTrpadUsIIBIK KYPBUIBIM TYPaKTHI.
Hdemorpadusiiplk ©CciM MEH KOIli-KOH Ipolec-
TepiHiH  YyWJeciMi  OHIPIIK  TYPaKTHUIBIKTHIH
MaHBI3/Ibl KOPCETKIII 0OJIBI Ta0bLIAIbI.

Opramia JeHreWjeri TYpakThUIBIK —AJlaked,
Capkan, KepOynak sxone Eckenmmi aymanmapsiHza
aHBIKTAIABI. byn aymaHpmapna  TaOurd — eciM
CaKTaJFaHbIMEH, KOLII-KOHHBIH Tepic TeHrepimi
JneMorpadUsIIbIK TYPaKTBUIBIKTHI DIICipEeTe/i.

En Temen nanexc moumepi Akcy, Kaparan ay-
JMaHnapbiaaa xoHe Tekelni KalacklHaa OadKanaibl.
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Byn aymakTap/ia Kelii-KOH HIBIFBIHbI JKOFAPhI )KOHE
neMorpadusiablK, ociM  JIeHreli CallbICThIPMAITb
Typae TeMeH, Oyl eHIpIiK JeMorpadHsIIbIK
JlaMyabIH KeHICTIKTIK TEHCI3IITiH KOpCeTeIl.

Enbex oneyemi unoexci

JKeticy OONBICHIHBIH €HOCK HApPBIFBI KOPCET-
Kimrepi Heri3inae eHOeK oleyeTiHiH WHTErpasIbl
nnpekci (LPI) ecenrtenni. EHOek oneyeTi yFbIMBI
XaJBIKTBIH SKOHOMUKAJBIK OCICEHIINITI, JKYMBIC-
MEH KaMTBUTYBI KOHE €HOCK PeCcypCTaphIHbIH cara-
JIBIK, CUTIATTaMajapbl apKbUIbl aHbIKTaNaabl (Pu-
MameBckas, 2009; Menkos, 2014). OHipIiik eHOCK
HapBIFBIH Oaraniay Ke3iHJIe XaJIBIKTHIH 3KOHOMU-
KaJIBIK, OCJICCHIUIIK JCHIEHl, KYMBICTICH KaMTbLI-
FaHJIAp YJIECI XKOHE JKYMBICCBI3JIBIK KOPCETKIIITEPi
HETI3r WHIUKATOpJap PEeTiHAe KapacThIPhLIaabl
(ILO, 2022).
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3-kecrte

01.01.2025 sncwin 6otivinua Xemicy 061bicol ay0anoapvl MeH KaiaiapviHoly enoek oneyemi unoexci (LPI)

Ne  Oximmini Gipik 3KOHOMI./IK.aHI>IK }KYMI{(?CLBZ[LIK Kymbicnen . LPI -eH§eK oneyeri
oencenautik, % neHreii, % KaMTBUIFAHIap yieci, %  WHIEKCl
1 TanapIKopFaH Kanachl 89,6 3,8 86,2 1,000
2 Tlangunos ayaanst 57,5 4,7 54,8 0,588
3 CapkaH ayliaHbl 24,1 4,7 229 0,325
4 Texeni K. 13,6 4,5 13,0 0,278
5 AJakeln ayaaHbl 35,2 5,5 33,3 0,273
6 Kaparan aynansl 19,1 4.8 18,2 0,269
7 Kexkcy aynanbt 16,1 4,7 15,4 0,263
8 AKcy aynaHsl 16,8 5,8 15,8 0,076
9 Eckenni aynaHsl 21,6 6,1 20,2 0,061
10  KepOynak aymass 17,9 6,0 16,9 0,050

Eckepmy: aBTOp KYpacThIpFaH

3-kecte mepekTepi OOWbIHINA eHOEK dIIeyeTiHIH
eH >xorapbl MoHI Tamubikopran Kanaceiaa (LPI =
1,000) Oaiikamagel. bynm kamama 3KOHOMMKAIIBIK
OencenIi XambIKThIH yieci (89,6%) MeH »KyMBICTIEH
KaMTbLTy AeHreiti (86,2%) KoFapsl, al >KyMBICCBI3-
IeIK neHreii eH TemeH (3,8%). Mynmaii komOu-
HaIus €HOEK pecypCTapbIHBIH KOFapbl THIMJILTIK-
MeH TaiAamaHbUIBII OTBHIPFAHBIH KOPCETE[ll JKOHE
KQJIaHBIH OHIPIIK eHOEK HAapBIFBIHBIH HETi3T1
OPTAJIBIFBI €KCHIH JQJICIICH/I1.

[NandwnioB aymaHbl 1a CambICTBIPMAIIBI YKOFAPHI
eHOek oneyerimen epekmenereni (LPI = 0,588).
MyHJia SKOHOMUKAJIBIK OCJICCHIIIIK MEeH KYMBIC-
MeH KaMTBUTy KOPCETKIIITepi OpTamaH >KOFaphl
JIeHrenie, anaijia *KYMBICCHI3JBIKTHIH CaJIbICThIP-
MaJTbl )KOFaphbl 00JIybl eHOCK BJICYETIHIH TOJBIK ICKe
acybIHa Oenrinmi Oip mekTey Kosabl. by ayaan yurin
0acTel OarpIT — aHa XYMBIC OPBIHAAPBIH KYPY
apKBLIBI 1EMOTPa(USIIBIK, DJICYEeTTI SIKOHOMUKAJIBIK,
TUIMALTIKKE alHATABIPY.

Oprama penreiineri LPI wmoenumepi Capkan
(0,325), Tekemi (0,278), Amaken (0,273), Kaparan
(0,269) xxone Kekcy (0,263) aynangapeina oH. byn
aymakTapaa eHOeK pecypcrapbl O6ap OOIFaHbIMEH,
OJIapIbIH €HOEK HapBIFBIHAA ICKEe acy THIMILIITi
HIeKTeyi. Ocipece aybll IIapyallbUIBIFBIHBIH Oa-
CBIMJIBIFBI, 3KOHOMMKAHBIH JKETKUTIKCI3 8pTapar-
TaHABIPBUTYBI JKOHE TYPAKThl JKYMBIC OpPBIHIAPHI-
HBIH  TalIBUIBIFEI  €HOEK  OJIEYeTiH  TOJBIK
naijananyra KeJepri KenTipei.

EnH Temen eHOek aneyeti Akcy (0,076), Eckenni
(0,061) xxone Kepoynax (0,050) aymangapeiaa Tip-
Kenmi. bynm aymangapma SKOHOMUKAIBIK, OJICEH[Ti-

JK JeHredi TOMEeH, )KYMBICIIEH KaMTy JKEeTKUTIKCI3
JKOHE JKYMBICCBI3IBIK, JICHICHI JKOFaphl, HOTHIKE-
CiHjIe eHOCK PeCypCTapbIHbIH €0Yip O6JIiri TOJBIK
icke acwIpblIMaii OoThIp. MyHIaill jxarmail y3ak
Mep3iMIi TepCcrieKTUBaaa eHOeK oJeyeTiHiH oici-
peyiHe XoHe KeIlli-KOH aFBIHIAPBIHBIH KYIICIOiHe
9KeIyl MYMKiH.

Humezpanowvi ceodemozpadusinvik-enoex uHoexci
I'eonemMorpausuIbIK TYPaKTBUTBIK, HHIEKCI MEH
eHOek oiseyeTi MHAEKCIH OipiKTipy apKbUIBl HH-
TEeTpalasl  TeoaeMOorpadusuIbIK-eHOCK  WHICKCI
(IGDTI) ecenrenai. MyHnait HHTErpaIbl TOCII Je-
MOTrpaUsIIBIK KOHE 3KOHOMHUKAIBIK (hakTopiap-

JIbIH  e3apa OalllaHBICBIH  KEUICH[l Taijayra
MYMKIHJIIK O6epei.
WuTerpanasl  reoaeMorpadusuibik-eHOSK WH-

nekci (IGDTI) memorpadusubIK TYPaKTHUIBIK TEH
eHOEK dJIeyeTiH OipIKTipe OTBIPHIN, OHIPAIH KEHiC-
TIKTIK KYPBUIBIMBIH HEFYPJIBIM TOJIBIK, CHITATTAM IbI
(4-xecte). Ecenrey motmkenepi Ooitbiamra IGDTI
moHzaepi 0,233 men 0,883 apanbiFbiHIa e3repill,
allMaKkTBIH alKbIH «sapo—nepudepus» MoJIeNliH
KAJIBINTACTHIPATHIHBIH KOPCETE/II.

IGDTI OoiipiHIIa €H KOFapbl KOPCETKIlI
Tanneikopran kamaceiaga Ttipkenmi (0,883). byn
JKOFapbl MOH JeMOrpadUsUIbIK TYpPaKThUIBIKTHIH
(IGU =0,805) xxone enbek aneyerinid (LPI1=1,000)
yHIeciMi JKOFapsl IeHreiMeH Tycinaipiesni. Kama
OHIPJIIK YKOHOMHUKANBIK, OLTIM Oepy JKOHE KhI3MET
KOPCETy OPTAIbIFBI PETiHAEC €HOCK pecypcTapbiH
TapTy MEH YCTal KalTyIblH HETi3ri HyKTeci OOJbII
TaOBUIAIEL.
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4-kecTe

JKemicy obavichl ayoanoapsl meH Kananapuvl 60UblHUA UHmMe2pandvl 2eodemozpapusvik-enbex unoexci (IGDTI)

Ne OKIMIIiTIK OipiiK IGU LPI IGDTI TypakThUIBIK TOOBI
1 TanapIKOpFaH KaJlachl 0,805 1,000 0,883 Korapsl

2 IMaudwunos aynans 0,862 0,588 0,752 Korapsl

3 Kexcy aynanst 0,578 0,263 0,452 Opraiia x0orapbl
4 CapkaH ayJaHbl 0,478 0,325 0,417 Oprara XoFapsl
5 Aunaken aymaHbl 0,483 0,273 0,399 Oprama TeMeH
6 KepOyak aynanbl 0,478 0,050 0,307 Opramia ToeMeH
7 Kaparan aynansl 0,312 0,269 0,295 Oprama TeMeH
8 Eckenzi aynanst 0,416 0,061 0,274 Oprama TeMeH

9 AKCy aynaHbl 0,395 0,076 0,268 Oprama TeMeH
10 Tekem Kazacel 0,203 0,278 0,233 Temen

Eckepmy: aBTOp KYpacTeIpraH

[lan¢punoB aymaHel na KOFaphl HHTETPAIIBI
koepcerkimke wue (IGDTI = 0,752). Mynna
JneMorpadusIIbIK, 9IIeyeT OTe XKOFaphl OOJIFAHBIMCH
(IGU = 0,862), eHOex HapBIFBI KOPCETKIMTEPi
CaIIBICTBIPMANBl TYp/ie TeMeHipek. bym memorpa-
(bUSIIBIK apTHIKIIBLUIBIKTHIH YKOHOMUKAJIBIK, aPTHIK-
IIBUTBIKKA TOJBIK, alfHAJIMaraHbIH KOpCETe/l JKOHe
OHTIPICTIK-IOTHUCTUKAIIBIK MH()PpaKyPBUTEIMIBI
JIAMBITY Ka)KETTIT1H JoJeaehIi.

Oprarra-xorapbl TYPaKThUIBIK, ToObIHa Kekcy
(0,452) xone Capkan (0,417) aymanmapsl kaTaibl.
byn aymakrapaa memorpadusuibik 6a3a JKeTKUTIKTI
OoJIFaHBIMEH, €HOCK OJICYeTiHIH JieHreli opraiia,
COHJIBIKTaH OJIAPJBI «TYPAKTHI, OipaK TOJBIK iCKe
acriaraH QyeyeT alMaKTaphl» PETIHAE CHUIaTTayFa
Oomazpl.

Oprama-teMeH TypakTbulbIK Ajaxen (0,399),
Kepoymak (0,307), Kaparan (0,295), Eckemnmi
(0,274) xome Axcy (0,268) aymaHmapeiHIa
Oaiikamanel. byn aymakrtapaa JaeMorpaQusuibik
JKOHE €HOEK KOpPCeTKIIITepi CalbICTBRIPMAIBI TYPIIEe
TeHrepimai OonFaHbBIMEH, aliKbIH ocy JpaiBepiepi
oK. MyHnmaii aynmanmapna eHOEK — oleyeTiH
KYIICHTy VIIiH 3KOHOMHKAHBI SpTapanTaHabIpy,
MH(GPAKYPBUTBIMIIBL TAMBITY JKOHE )KacTapIbl YCTaIll
KaJly casicaThl MaHbI3/IbI.

Exn toemen IGDTI wmoHi Tekenl xamacelHaa
tipkenai (0,233). byn kamama nemorpadusIIbIK
TypakThUIBIKTHIH ToMmeriri (IGU = 0,203) merisri
mekreymi Qakrop Oonbln TaOBUIAABI, Al eHOEeK
BIIEyeTi CANBICTEIPMANBl TYPAE *KOFapbl OOJFaHbI-
meH (LPI = 0,278), xanmbsl WHTErpanasl KepceT-
KIIITI KeTepyre XeTKuTikci3. byn >xarmail MoHo-
KaJlajapra TOH JAeMOTpadUsUIBIK JKOHE 3KOHO-
MUKaJBIK, TOYEKEIIeP/AiH KaTrap dcepiH KopceTe/I.
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Ocpinaiima, anpiHFaH HOTIKenep JKericy 00-
JIBICHIH/IA €HOEK DIIeyeTiHIH KeHICTIKTIK KYPBUTBIMBI
alikpiH  audQepeHanusIaHFaHbIH JKOHE OHBIH
neMOorpausIbIK YPIICTEPMEH THIFBI3 OalIaHBICTHI
eKeHIH monenacimi. MHTerpanasl KepceTKimTepai
KOJJIaHy OHIPIIK cascaTra «ecy HYKTeIepiny,
«OTmeNni alMakTapAbDy JKOHE «TOYEKeN ayMak-
TapbIH» J9J aHBIKTayFa MYMKIHIIK Oepeti.

3eprrey Hormxkenepi JKericy OONBICHIHBIH
eHOeK dJIeyeTiH JKOocmapiay >KOHE OHIpIiK Jamy
cascaThlH KQJIBINTACTBIPY KE€3iHAE ayMaKTBIK
EPEKIIeITKTEP i eCKepyIiH MAaHBI3IBUILIFBIH
kepcereni (Kaszakcran PecnyOmukackl YATTBHIK
cratuctuka Oropocsl, 2025).

Teodemocpausiivir damy 3aH0bLILIKMAPLL
Kyprizinren Tanmay Hotmwkenepi JKericy
OOJIBICBIH/IA TE€0IEMOTPAQHUSIIBIK TYPAKTHUIBIK MEH

€HOCK OIIeyeTiHIH  KaJbmTacyblHAa  OipHeme
KCHICTIKTIK  3aHJBUIBIKTApIbIH  Oap E€KEHIH
KOPCETTi.

BipiHmi 3aHABIIBIK — XadbIK CAHBIHBIH JIUHA-
MHUKAChl MEH T'€0IeMOTPapUsIIbIK TYPAKTHUIBIK, UH-
JIEKCiHIH 63apa OalIaHbIChl. XaJIbIK CaHBI TYPAKThI
ecill  OTBIpFaH ayMakTap/la TeoAeMOTpadUsIIbIK
TYPaKTBUIBIK HWHACKCIHIH MOHI JKOFapbl 0o0Jabl
(Bumnesckwuii, 2010; Hycinosa, 2018).

ExiHmmi 3aHABIIBIK, — JeMorpadusIiblK TYpak-
TBUTBIK, TTIEH €HOEK ©JIeyeTI apachIHIaFbl OaiIaHbIC.
JemorpadusiiblK sKaraaidbl TYpakThl ayMakTapiaa
eHOeK pecypCTapbIHbIH KaJBINTACYbl MEH JKaHAPYHI
THiMOi  ky3ere acamel (PumameBckas, 2009;
Menkog, 2014).

YuriHimi 3aHIBUIBIK, — OHIPIIIK OPTalbIKTapabIH
eHOeK pecypCcTaphlH TapTy peii. TalaslKopraH
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KaJlachl OHIPJIK OKIMIIIIK-9)KOHOMHUKAJIBIK, OpTa-
JBIK peTiHAe eHOEK peCcypCTapbIHbIH HErisri
TapTeUly HyKTeci Oombim Tadbuiaabl (Rodriguez-
Pose, 2018).

Ocpuaiiina, Xericy oOnbIcblHOa TreomemMorpa-
(GUANBIK  TYPaKTBUIBIK TIeH eHOeK dIeyeTiHiH
KEHICTIKTIK KYPBUIBIMBI AeMOTpadUsUIbIK ypaicTep
MEH OHIPIIiK SKOHOMHKAJIBIK, AaMy (haKTOpIapbIHBIH
©3apa bIKIIAJIbl APKbLIbI KAJIBIITACAIbI.

l-cyper  wmoamimerrepi IGDTI  kepcer-
KilmTepiniy aymak OolbiHIIAa OipKenki emec
TapajfaHblH JOHE OHipAe alKblH «AOpo—
nepudepus» KYPBUIBIMBIHBIH KaJIBINITACKAHBIH

1-cyper

kepcereqi. JKoFapbl TYpakTBUIBIK alMaKTaphl
perinne Tangeikopran Kajnacel mMeH llandunos
aylaHbl epeKIIeNIeHe i, ojlap Kapraja >KOFaphl
MOHJEpMEH aWKbIH KepiHeni. byn aymakrap
JeMorpadusuIbIK JK9HE €HOEK 9JIeyeTiHiH Io-

FBIpJIaHFaH HETi3ri ecy HyKTenepi OoubIm
TaOBLIAIEL.
Oprama-Korapsl  TYPaKTBUIBIK ~ alfMaKTapsbl

Kexkcy xone CapkaH aynaHzmapblHOa OaliKaiaibl.
byn aymannapna nemorpadusiibik 0a3a >KeTKUTIKTI
0OJFaHBIMEH, CHOEK BJICYETIHIH TOJIBIK ICKE acysl
HIEKTEYJIi, COHIBIKTaH OJapAbl AaMy pe3epBi Oap
ayMakTap peTiHJe KapacThIpyFa Ooaibl.

JKemicy 001biCbiHbIY AYOAHOAPb MeH Kananapbl OOUbIHULA 2e00eMOSPADUATBIK, MYPAKMbLIbIK JHCOHe eHOeK oneyemi UHOeKCmepiniy

KeHiCmIKmiK mapanybl
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Eckepmy: aBTOpnapMeH KypacThIpbUIFaH

Oprama-TeMeH TYpPaKTBUIBIK — aiiMaKTapblHA
Amnaken, KepOynak, Kaparan, Eckenni sxone Akcy
ayJmaHgapel kataabl. bynm  aymakTap Kaprana
apajiblK TYCTEpPMEH OCHHEJICHII, OJIApPIbIH JamMy
JIeHTeHiHIH TYpaKThl, OipaK dIICi3 eKeHiH KepceTe/I.

ac

MyHzaa eHOeK dieyeTiH apTThIpY YIUiH 3KOHOMH-

KaHbl OpTapanTaHIblpy XOHE HHQPAKYPHUIBIMIBI
JAMBITY KaXKeT.

TeMeH TypakThUIBIK alMarbl periHae Tekeni
Kajlachl epeKUIeJIeHeAl, O] KapTaja €H TeMEH
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KOPCETKINITIeH  KepceTuireH.  byn  aymakTa
neMorpadusIIbIK, BIICI3IK MeH eHOeK HapBIFBIHBIH
HIeKTEYJIIiri Katap Oaiikamanpl, OYJ OHBI TOYEKel
aiiMaFbIHa KaTKBI3yFa MyMKIHIIIK Oepei.

Ocpunaiima, 1-cyper MHTErpanabl KOPCETKill-
TepAiH KEHICTIKTIK YJTICiH alKBIH KOPCETIN, Kec-
TENK MOJIMETTep/i BU3YaIbl TYpAE TOJBIK-
Teipaabl. Kaprorpadusiiblk Tanmay HOTHXKENIepi
JKericy oOmpIchIHIAa €HOCK OJCYeTiH XKocmapiay
AyMaKkTHIK capajaHFaH TOCUINI Tajal eTeTiHIH
IONeNAeal.

JKanme! anranna, abIHFaH HOTIDKENEP OHIpACT1
E€HOCK ©JICYeTiHIH KEHICTIKTIK YHBIMIACYBI IEMO-
rpaduUsIbIK ~ YPAICTEPMEH THIFBI3  OailJIaHBICTHI
eKeHiH Kkepcereni. WHTerpamasl WHAEKCTEPIi
KOJITaHy OHIPJIIK cascarra «ocy HYKTEIEpiHy,
«OTIeN aiMakTapJsDy JKOHE «TOYEKeNn ayMak-
TapbIH» aHBIKTayFa MYMKIHJIIK Oepei.

Tankbuiay

IGDTI mikanacel GOHMBIHIIA €H KOFaphl MOHJIED
TanmeikopraH Kaidackl MeH IlaHGuiaoB >koHE
Anaken aynmaHmapbeiHaa Oaikamanel: TalgsKopFaH
kanmacel — IGDTI = 0,883; [landwuioB aymaHer —
IGDTTI = 0,752; Kexkcy aynansl — IGDTI = 0,452.
MyHmaii ayMakThIK aibBIpMaIIBUIBIKTAp OHIPIIK
neMorpadusUIbIK 1aMy MEH €HOEK pecypcTapbIHbIH
KEHICTIKTIK IIOFBIPJIAHYBIHBIH HOTIDKECI OOJIBII
tabsuaas! (lammarino et al., 2019; Rodriguez-Pose,
2018).

TanapIKOopFaH KanachIHBIH KOFaphl HHTETPAJI/IbI
WHAEKCI €Ki Herisri (QakTopablH YilecyiMeH
Tyciagipineni. bipinmmigen, kKamama TaOWUFH eciM
koadpurmenti (11,3%o) x0HE KOIIi-KOHHBIH OH
canpaochl (6,0%0) HOTIDKECIHAE TeoaeMorpadus-
TBIK TYPakThUIBIK mHACKCT IGU = 0,805 nenreiiinme
KaJlbITackadn. bynm nemorpadusiblk  TYpFbIIAH
KaJIaHBIH ©31HJIK JKaHapy OJCYeTiHIH KOFaphl
eKeHiH kepcereni. ExinmmimeH, eHOCK HapBIFBIHIA
SKOHOMUKAJIBIK, OEJICeH I XaJIBIKTBIH YJIEC] JKOFaphI,
JKYMBICIICH ~KaMTbULy JCHI€Hl TYpakThl, ai
JKYMBICCBI3IIBIK, CANIBICTBIPMaNbl  TYPAE TOMEH
OonraHnbIKTaH eHOek oneyeri maaekci LPI = 1,000
MOHIH Kypaiiibl. OChl €Ki KOMIIOHEHTTIH YHJecyi
TanaplkopFaHIbl OOJILICTBIH HETi3Ti TeoaeMorpa-
(GUITBIK JkKOHE €HOEK pecypceTaphl IIOFBIpPIIAHFaH
OpTaJbIFbIHA alHANABIPabl. OHIPIIK AaMy Teo-
puschIHA COHKeC MYHJAall OpTajblKTap WHHOBA-
LUSUTBIK, KBI3METTEP MEH 0acKapyIIbUIBIK, (DYHKIUS-
JapAblH ~ IIOFBIPJaHy  HYKTECIHE  alHaajsl
(Rodriguez-Pose, 2018; OECD, 2021).
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[Manduno aymaner pma IGDTI mkamacer
OoiibiHma xorapsl kepcetkimke ue (0,744). byn
xepre IGU = 0,862 — o6sbIc OOUBIHIITA €H KOFaphl
nemMorpadusUIbIK MHIEKC. SIFHU TaOWFM ©CiM KO-
Faphl, XaIBIKTBIH KaC KYPBUIBIMBI CaIbICTBIPMAIIBI
TYpIe *ac >koHe eHOeK >KaChIHIAFbl TYPFBIHAAp
yiaeci ©OaceiM. JlereHMEeH e€HOEK oJeyeTiHiH
unTerpanasl uHaekci LPI = 0,588 nenreifiinge
kanpim, xammel IGTDI monin Temenaeremi. byn
OHIPICTIK KOCITOPHIHAAP MEH JKOFaphl OHIMIII
YKYMBIC OPBIHJAPBIHBIH JKETKIUTIKCI3IIriH KopceTe .
Byn sxarmaii «gemorpausuibIK apTHIKIIBUIBIK, —
DKOHOMHUKAJIBIK, ~ OJCI3MIK»  THIIIHE  JKaTaJbl.
CoHIBIKTaH HeETI3ri Macene — apThIK CHOEK
peCYpPCTapbIHBIH ChIpTKa Keryi. byn Toayekemni
a3afTy YIIH ayJaHHBIH IIEeKapalblK OpHAJIACybIH
MTaliJaTaHlbII, JIOTUCTHKA, cayla, OHIeY oHepKaciOi
XKOHE arpoOH3HEC KIIACTEPIICPiH JaMBITY KaXKeT.

Kexkcy xone CapkaH aymaHmapbl ©THeElNi Iamy
THUITIHE JKaTanael. by aymakrapma TaOWru eciM OH
oonraneiMen (IGU = 0,578 xone 0,478), xerri-
KOHHBIH  TEpiC  CaJbJOChl  JeMOTPaUSsIIBIK
TYPakTBUIBIKTHI oicipereni. ConbiMeH kKatap LPI
MOHJIEpiHiH opTama aeHreiae 6omysr (0,263 xoHe
0,325) eHOek oiieyeTiHIH TOJBIK ICKE acHarFaHbIH
kepcereni. byn aynmammapnma Herisri mpoOiiema —
SKOHOMHUKAHBIH Tap KYPBUIBIMBI JKOHE TYPaKTHI
JKYMBIC OpBIHAAPBIHBIH KeTicrieynriiri. COHABIK-
TaH OJapHAbl «OKAacBIPBIH OJyieyeTi Oap aymakTap»
peTiHne KapacTelpyFa Oonampl. MyHma arpoeHep-
KOCINTIK ©OHJIey, IIaFbIH JKOHE OpTa OHu3Hec,
KEPTUTIKTI OHAIpICTepi JaMbBITy apKbUIbI eHOEK
pecypcTapbiH ycTan Kalny MYMKIH.

Anaken aymaHBl EpeKIle THUITI KepCeTesi.
Mynnaa Taburu ecim caktanraasiMer (IGU = 0,483),
KOIIIi-KOHHBIH TEpiC CallbJOChl JKOHE MayCHIMJIBIK
SKOHOMHUKAJIBIK KYPBUIBIM TYPAKTBUIBIKTHI
mexkTeiai. LPI = 0,273 Gomysl eHOeK HapBIFBIHBIH
TYpPaKkchl3 eKeHiH kepcereni. Typu3MHIH Jamysbl
eHOeK odJeyeTiHe 9cep ETKeHIMEH, OHBIH MayChIM-
JBIK, ~ CHIIaThl TYPAKThl JKYMBICIICH KaMTY/IbI
KamraMacsk13 erneiai. CoHIBIKTaH HEri3ri memnnim —
TYpU3MIi MayChIMIIBIK MOJEIBICH KbUI OOWFBI
KBI3MET KOPCETY KYHeCiHe KOIipy, COHBIMEH KaTap
KOJIK-JIOTUCTHKA JKOHE KaiTa OHJIEy CEKTOpJIapbhlH
nameity (3ybapesud, 2019; OECD, 2021).

KepOymnak aymansl nemorpadusibik 9IeyeT IeH
SKOHOMUKAJIBIK, DJICI3MIKTIH apachIHIAFbl €H alKbIH
nucOanaHcTel Kepcereni. TaOWFM eciM  >KOFapsbl
0OJIFaHBIMEH, KOIi-KOH IIBIFBIHBI OT€ JKOFaphI, all
LPI = 0,050 — eH TemMeH kepceTKimTepaia Oipi. byn
ayJaHHaH eHOEK pecypCTapbIHBIH >Kamlmad KeTiln
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JKaTKaHBIH KepceTedi. MyHal jKaFaaiijga Herisri
MaceJie — KYMBIC OPBIHIAPBIHBIH Oonmaysl. [lemrim
peTiHie ayblUl IapyambUIBIFEl OHIMIEPIH OHJEY,

JKEPTUTIKTI eHJipicTepai JTAMBITY KOHE
UH(PAKYPBUIBIMIBI )KaKCAPTy KaxKeT.
Kapatam aymanel «KOC OJICI3IIK» THIIIHE

xatanel: IGU = 0,312 sxone LPI =0,269. by xxepae
nemorpadusibK 06a3a 1a, eHOCK HApBIFBI /1a 9IICI3.
MyHpaii  aymakTapia  SKOHOMMKAJBIK  KOHE
DIIEYMETTIK casicaT KaTap Kyprizimyi tuic. Artam
aliTkaHza, cyapMaibl eTiHIIUIIK, arpOOHEPKACIIITIK
KEIIeHAl JaMbITy >XOHE OJEYMETTIK HMH(paKyphl-
JBIMJBI KYIIEHTY MaHBI3/IBL.

Eckenmi xoHe AKcy aymaHaapbl JemMorpa-
¢usTBIK 0a3a cakTalFaHbBIMEH, eHOEK HapbIFhI BIICI3
aymakTap OobIt TaObuTanbel. Taburu eciM OH 00JI-
FAaHBIMCH, KOIIi-KOHHBIH TYPAKTHI TEPIC CaIbIOCHI
Oatikananel. LPI moHnepiHiH eTe TemMeH OO0IybI
(0,061 xone 0,076) 5KOHOMHUKAITBIK, OCTICCHTUTIKTIH
KETKUTIKCI3IITiH  KepceTemi. bynm aymanmgapna
HETi3Tri Mocene — jkactaplbliH Keryl. COHIBIKTaH
eHOEK pecypCTapblH YCTall Kaly YIIiH KepPrurikTi

5-kecre
Ayoanoap men Kananapovly 3KOHOMUKATIK, RPODUILE

JKYMBICIIEH KaMTyJIbl KEHEHTY, IIaFbIH OM3HEC TEeH
KBI3MET KOpPCETY CEKTOPBIH AaMBITY KaxeT (JKeticy
00BICH! OKiMairi, 2025).

Tekeni Kamachkl €H KypHAedl >Karmaiibl Kep-
ceteni. Mynna nemorpadusuiblk Kynasipay (IGU =
0,203) xoHe MOHO(DYHKIIMOHAIAB HSKOHOMHKA
Karap Oaiikamangel. LPI cameicTeipmansl  Typae
xorapel OonraneiMen (0,278), Oyn Kanmel Ty-
PaKTBUTBIKTBI KOTEpyTe MKeTKimkci3. bym kiac-
CUKAJIBIK MOHOKaja mpobiiemackl. [llemnrim petinae
9KOHOMHKAHBI 9pTapanTaHiblpy, *KaHa eHIipicTep
MEH CEPBHCTIK CEKTOpJIapIbl IaMBITY, COHOal-aK
XaIIBIKTBIH KETYIH a3aiTyra OaFbITTalFaH casicaT
Kaer.

1-cypet HoTHXKENEPI Oy aBIPMAIIBIIBIKTAP B
KCHICTIKTIK TYPFBIIAH TOJIBIK pacTaimbl. JKorapbl
TYPaKTBUIBIK aiiMaKTaphbl OPTAJIBIKTa MOFBIPIIAHBIIL,
aJl TOMEH TYPaKTBUIBIK epUEPHSUTBIK ayMaKTapFa
ToH. byn XKericy oGnbiceiHna «saapo-tiepudepus»
KYPBUIBIMBIHBIH ~ KQJBINTACKAaHBIH ~ KepceTe/i
(Kazakcran PecnyOnukachkl YITTBIK CTaTHCTHKA
oropocsl, 2025).

Atrimak baceim cananap

Tipek KoCiIOpPbIH/HBICAH (3KAJTITBI)

[TandwunoB aymaHsl
b YA Kepcery

[lexapa MaHpI cayna—JIOTUCTHKA, KOJIK, KbI3MeT KoprFac GarbIThl (JIOTUCTHKAJIBIK TOPANTAap,

CepBHCTED)

Anaken ayIaHbl

TypusM—pexpearus (Ajakei), KbI3MET KOPCETY;
OaJIbIK, [IIAPYAIBUIBIFL; arPOCEKTOP

TypucTik HHGPAKYPHUIBIM, IIIAFBIH CEPBUC
Ou3Hec

Kexkcy aynanbt i
yayn oHepKoCiOi

ArpoeHepkacin (KaHT KbI3bUIIIACKL), OHICY

KaHT ennipiciMeH 6ailIaHBICThI
OHJICY/JIOTUCTHKA

AKcy aynaHbl .
Key aya oHepKoCiOi

ATrpoeHepKacil (KaHT KbI3BUIIIACH ), OHICY

Kanr enpipiciMeH GaiiilaHbICTBI
OH/ICY/JIOTUCTHKA

Eckennai aymaHsl .
Y CEKTOpFa NIMKi3aT 0a3achl

AyBIT mapyamIsuIbIFs! (€TiH, Mall), OHIEeYIIi

ATpo Koomeparys KoHe OHJIeyIIi
KOCITIOpBIHIApFa KETKi3y Tiz0eri

Kaparan aynans

Cyapmaitsl erinuinik, arpocekrop, [ILIOB

ATrpoeHepKacinTik eHAipic Tizoeri
(enmey/cakray)

KepOynak aynansl xobanaps!

Aysut mapyamsuislrsl, IIIOB, spTapantanasipy

MHBecTHIMSIIBIK xK00aap, arpo xKoHe CePBHUCTIK
CEKTOp

CapkaH ay1aHbl

Aysul mapyamsuislrsl, [IIOB, cepuctep

ATpO KOHE CEePBHCTIK KOCIIKEPIIK

TaJ‘II[LIKOpFaH KaJ1acbl

OHIpITIK OPTANBIK: KBI3MET KOPCETY, cay/a,
KYPBUIBIC, OHJICY OHEPKaCiOi, OLTiM/MeTUIIHA

OKIMIITIK-ICKEPITIK )KOHE CEPBUCTIK Xab (eHOeK
HapBIFBIHBIH TAPTHLTY OPTaJIBIFEI)

Tekeni Kanacsl

OHEpKaCINTIK Kajla: Tay-KeH, OHIeY,
9HEPreTHKa, CEPBUCTED

Tay-keH/eHIeY I9CTYPi (MOHOKAIAMBIK
ToyeKeiepMeH Oipre)

Eckepmy. aBTOpIapMeH KypacTHIPBUIFaH.

DKOHOMHKAIIBIK, MaMaHJIaHy €HOEK oJIeyeTiHiH
ayMaKTBIK KaJBINTACYbIH TiKeNel alKbIHIANIbL.
TangplkOpFaH  KaJachlHJa  CEPBHUCTIK  JKOHE
OKIMIITUTIK QYHKIUsIIAp €HOCK HapBIFBIH KSHEUTIIT,

MaMaHJapabl TapTaTblH OPTAJbIK POJI aTKapajibl.
[Tan¢unoB ayaaHbIH/IA JTOTMCTHKA MEH IICKapaJIbIK
cayla KYMBIC  OPBIHIAPBIHBIH  KYPBUIBIMBIH
KQJIBIITACTBIPBIN, KOII-KOH  TapTHIMIIBUIBIFEIHA
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acep eremi. Akcy MeH Kekcy aynannapbIHIarbl
arpoenyiey (ocipece KaHT KbI3BUIMIACKI Ti30eri)
MayCBIMJIBIK JKOHE TYPaKTHI KYMBICIIEH KaMTYIbI
yiiJiecTipe OTBIPHIN, aybUIABIK €HOCK pecypcTapbiH
yCTam Kaixy Kypasiel 0oyia ajajmbl. AJlakell ayaaHb
VIIiH Typu3M—peKpeamusi cajlachl KbI3MET Kep-
ceTyre Heri3lieJreH JaHa >KYMBIC OpBIHIApPBIH
KYPYIbIH OacThl OarbIThl Oosica, Tekeni Kaiacel
CHUAKTBI OHEPKOCINTIK MOHOKajanapaa eHOek
9NIEyeTIH  OPHBIKTHIPY  YUIIH  AKOHOMHUKAHBI
opTapanTaHIblpy J>KOHE MXOFAapbl OHIMII JKYMBIC
OpBIHJIAPBIH KOOCHTY MISNIYI PO aTKapaIbl.

JKericy eHipi ymiiH OackiM OarbITTap peETIHAC
arpoeHEPKOCINTIK KEIICH T OHICY, JOTHCTUKA )KOHE
KoliMaiay, KYpBUIBIC MaTepHuaiapbl eHIIpici,
TYpUCTIK CepBUC, COHAal-aK IKaHAPTHUIATHIH
JHEepreTHKa OaFbITTapsl KapacTelpbuiagsl. AOK-
eHJey (KaHT KBI3BUIIIACHI, CYT-€T, KEMiC-KOKOHiC,
IIOH eHIMAepi) aybUINBIK aymaHgapaa eHOeK
aIeyeTiH OEKITyIiH MaHBI3Abl KYpaJAapbIHbIH Oipi
Ooubin Tadbu1aaAbl. MayChIMABIK dKYMBICTBI TYPAKThI
JKYMBICTICH KaMTyFa aWHaJNIpIpy YLIIH CcakKray-
CYpHINITAy-KanTaMa WHQPaKYPBUIBIMBL, TOHA3BIT-
KBIII KOHMauap jkoHe cara cepTudukarray xxyiecin
nambITy KaxkeT. byn O6areiTr Axcy, Kekcy, Eckeni,
Kaparan »xone KepOymak aynannmapblHaa aybul
[IapyalIbUTBIFBI KOOTIEPAIMSIIAPBIH JAMBITYFa MYM-
kinnik 6epeni (Tatapkun, 2016; AxmeTos, 2018).

[TandunoB ayaaHplHAA IIEKAPATBIK-TPAH3UTTIK
(dakTop eHOEK HapBIFBIH SpTapanTaHAbIpyFa MYM-
KiHzik 0epeni. JIorucTUKanbIK-KeACHIIK CEPBUCTED,
KOoHMa-TapaTy OpTaJbIKTaphl XKOHE ILIAFbIH OHICY
KOCINOPBIHAAPHI KaHA JKYMBIC OPBIHAAPHIH KaJbIT-
TacThlpa anajabl. MyHJa Kaapjapra KOWbUIAThIH
TajanTap HETi3iHeH opTa OUTIKTUIIK JCHreHiHJeT
MaMaHIapra OarbITTayansl (KoHMamsiiap, >Kypri-
3ymIijaep, JKCIeauTopiap, KemeHIiK  Opokep
KOMEKIIIIepl) JKOHEe Kayinci3gik IeH — cama
CTaHAAPTTApbIH CaKTayMeH OalIaHBICTHI.

TangeikopraH Kanackl MEH OHBIH MaHBIHIAFBI
KYPBUIBIC ~O€JICEHAUIIrT WHEepPTTI MaTepuaiuap,
OeToH OYHBIMIapHl, KYpPFaK Kocrauap, KipIill koHe
[IaFBIH METAIJT KOHCTPYKIUSIIAp OHIIPiCiHE TypaK-
TBI CypaHbIC KaJbINTACTBIPaabl. By cama sxymbic-
MeH KamTy MYJBTHILUIMKATOPhl KOFAaphl JKOHE
LIaFbIH-OpTa OW3HEC KOOIEpalMsIChIH JaMbITyFa
KOJIAHJIBL.

Anaken OaFbITBHl JKOHE Tayllbl PEKpEanusIbIK
pecypcTap ayAaHAbIK SKOHOMHUKAHBI SpTapanTaH-
IBIPYIBIH MaHBI3IBL (PAKTOPBI OONBIN TaOBLIAbIL.
TypusmuiH eHOexk omneyeTiHe ocepi KebiHece
MayCBIMIBIK CHIATTa OOJFaHABIKTAH, CEPBHCTI
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«TOPT MayChIM» MOJeIiHEe Kelipy (JeHcayJbIK-
CayBIKTBIPY TYPH3Mi, SKOTYPU3M, CIOPTTHIK >KOHE
MOJICHH ic-mmapanap) KaxeT. COHBIMEH KaTap Kep-
TUTIKTI ©HIMAEPMEH KOoIepanusi Kypy TYPH3MHIH
MYJIBTUIUIMKATUBTIK DCEPiH KYLIEUTYre MYMKIHIIK
6epeni (XKericy o0ubIck akiMairi, 2025).
AyYbBUIABIK JKOHE IIETKEpi ayMakTapia >KaHap-
TBUJIATBIH DJHEPrHs Ke3lepi kobajapel SHEpPrus
TYPaKTBUIBIFBIH apTTBIPHIT, JKEPTLTIKTI CEPBHUCTIK
Ti30€K apKblIbl KOCBIMIIA >KYMBICIIEH KaMTY[bl
KaJIBITaCTBIPaabl (MOHTQX, TEXHUKAIBIK KbI3MET
KOpCeTy, JIOTHCTHKa). JlereHMeH >KaHapThUIaThIH
SHEPreTHKAaHbIH TIKeNeH »XYMBICIEH KaMTy ocepi
CAJIBICTBIPMAIBI TYPJE IIEKTeyNi OOJFaHIBIKTaH,
HETI3Ti HOTWXKE OHJCY JKOHE cakray uH(ppaKy-
PBUIBIMBIH TYPAaKThl SHEPIUSMEH KaMTaMachl3 €Ty
APKBUTBI 3KOHOMHKAIBIK OCJICCHAUTIKTI apTTRIPY
oouein TabwLTanBEl (OECD, 2021; IEA, 2022).

KopbIThIHABI

JKeticy OONBICBIHBIH ayAaHABIK JCHIeHIeri
reofieMorpadusUTBIK TYPAKTBUIBIFBI OIpKeNKi emec
ekeHi aapIKTanmel. 2000-2025 xeutmap apaisi-
FeIHAAa TaNbIKOpFaH Kallachl OHIPJiH HEri3ri ecy
OPTANBIFBl PETiHJE KAIBIITACKIN, AeMOTPapHUSIIBIK
JKOHE CEHOCK OJICYyeTIHIH IIOFBIpJIaHy aiiMarbIHa
aiiHangpl. [laHQunoB ayaaHel JeMOTpaUsUIBIK
KepceTKilTep OOWBIHIIA >KOFaphl OJIEyeTKE ue
OOJIFaHBIMEH, KOIITi-KOHHBIH TEPiC CATbIOCHI CHOCK
pecypCTapblHbIH  TYPAKTHUIBIFBIHA OCEp ETETiH
¢axTop Oomnbin oThIp. XKanms! anranga, 2025 sKbUTFbI
KOMIIOHEHTTIK Tanjay TaOWFu eciMHIH OapJbIK
aymaHmapma OH  CKeHiH, ajaijga  Kemmi-KOoH
NIBIFBIHIAPBIHBIH,  KONTEreH ayMmakTapia eHOeK
OJICyeTiHIH ©JCcipeyiHe BIKIald EeTETiHIH KOpCeTTi
(Kazakcran PecrmyOnmkacel YJATTBIK CTaTHCTHKA
oropocel, 2025a; Hycimora, 2018; >KonnacOaesa
xoHe Teneybaena, 2022).

3eprrey HoTmwkenepi JKericy OOJIBICHIHBIH
ayMaKTBIK, KYPBUIBIMBI «SIpO—TIepUQepHs» THITIHE
*akplH exeHiH kepcerTi. IGDTI monnepi 6olibiHIIa
TangeikopraH Kanacel, coHfaii-ak [landuos xoHe
Anaken aymaHaapbl neMorpadusIIbK, JKoHE eHOeK
pecypCTapblH  TapTaThlH HETI3rl  OpTaIBIKTap
petinne avkpiHmanael. Axcy, Eckenni, KepOyinak,
Kekcy xone CapkaH aygaHmapbl CajgbICTBIPMAIIBI
TYpAe TYpakThl, Oipak WHEPUUAIBIK JaMy
cunaTbIMeH epekieneHeni. An Tekeni Kanacel MeH
Kaparan aynanst IGDTI OoiibiHIa TOMEH TYPaKThI
ayMakTap KarapblHa KaTtagel, Oyl  JKepiae
JneMorpadusUIBIK KYJABIpay MeH eHOEK HapbIFBIHBIH



I''H. Hycinosa xaHe T.0.

BIICI3IITT  ©3apa
Oalikaiambl.

XKyprizinren tannay WHTErpabl TeoaeMorpa-
(bUsIIBIK-eHOCK MHJISKCIHIH OHIPIIIK eHOCK DIICYeTiH
Oaramayma THIMAI Kypan eKeHiH KepcerTi. MHmeke
TaOUFW ©cCiM, KOIli-KOH J>XOHE CHOCK HapBIFBI
KOPCETKITepiH OipiKTipe OTBIPHIN, ayMaKTapIbIH
CaJIBICTBIPMAaJIbl APTHIKIIBUIBIKTAPEl MEH TOYEKEI-
JIepiH KemeH i TYpe aHbIKTayFa MYMKIHIIK Oepei.
byn e3 keserimze eHOEK pecypcTapblH OpHAasiac-
THIPY,  MHQPAKYPBUIBIMIIBI ~ JIaMBITy  JKOHE
WHBECTHIUSIIBIK, 0ACHIMIBIKTAP bl AaHBIKTAY CUSKTHI
OHIPIIIK cascaT MICNIMICPiH FBUIBIMHA HETi3Aeyre
skarmai okacaiinel (OECD, 2008; Bandura, 2008;
Greco et al., 2019).

CoHBIMEH KarTap 3epTTey HOTIDKEIEpi EHOEK
OIIEYETIH JaMBITyJa DKOHOMHKAIBIK MaMaHJaHy
MaHbBI3Bl poNl aTKapaTbIHBIH KepcerTi. JKeticy
OOJTBICHI YIIIH arpOOHEPKOCINTIK OHACY, JOTHCTHKA-
KoiMa HH(PpaKypBLIBIMBI, KYPBUTBIC MaTepUaIIaphl
OHJIIPICl, TYpU3M KOHE )KaHAPTHUIATHIH YHEPreTHKA
OarbITTapbl OHIPIIK eHOEK pecypcTapbhlH THIMIL
nmaigaTanyaslH HET13T1 (hakTopIaphl peTiHae Kapac-
Teipeianbl (Boschma, 2017; Bathelt & Gliickler,
2018; OECD, 2021; Xerticy o0OmbICHI SKiMIITi,
2023).

3eprrey  HoTmwkenepi  Herizinae — Kericy
OOJIBICBIHBIH €HOEK OJIEYeTiH JKOocrapiay MEH
JaMBITY YIIiH KeJleci yChIHbICTap Oepinmi:

1. IGDTI uHAMKATOPBIH OHIPIIK MOHHUTOPHHT
JKYHEciHe eHT13Yy.

Hdemorpadusnblk xoHE €HOEK NpoLecTepiH
TYpakThl OakKpulay MAaKCaThIHAA WHACKCTI IKBLI
caifblH ecemTer, OHIpPIIK JaMy OarmapiaMarapblHa
enrizy ycembuianel (OECD, 2008; Burlakova,
2020).

Kyweiierin Qakrtop peTiHae

2. Xoraper IGDTI 6ap aymakrapael ecy
MOJIFOCTEPI PETIH/IE IAMBITY .
Tangpikopran  Kanacel, IlandunoB >xoHe

Anaken ayIaHIapbIHAA XOFaphl KOCHUTFAaH KYHBI
0ap eHpipicTep MEH CEPBUCTIK CEKTOPIbI JAMBITY
kaxer (Axmeros, 2018; OECD, 2021; Farole &
Rodriguez-Pose, 2015).

3. Opraria TypakThl ayJaHaapaa SKOHOMUKAHBI
apTapantaHibIpy.

Axcy, Eckenni, Kepoynak, Kekcy xone Capkan
ayJaHJapbhlHAa arpOeHEPKOCINTIK OHJEY, aybll
CepBUCTEpl KOHE WIAFBIH KOCIITKEPIIKTI JaMbITy
MaHbI36I (Barca et al., 2012; Boschma, 2017; ).

4. Temen IGDTI Gap aymakrapapl MakcaTThI
KOJ/1ay.

Tekeni kamacel MeH Kaparan aypanbiHaa
UHQPaKYPBUIBIMIBI ~ IaMBITY,  HHBECTHIIUSUIIBIK
BIHTAJAHABIPY JKOHE DIICYMETTIK cajla MaMaHIapbIH
TapTy IIapanapblH Kymeity kaxer (Kaszakcran
PecniyOnukacel EHOek koHE XalBIKTBI 9JI€yMETTIK
KOpFay MHHUCTpIIITI, 2023).

5. Kemi-koH casicaTslH
JKocTapiayMeH YUIecTipy.

Xactap MeH OLTIKTI MaMaHAapAbI OHIp/IE YCTaIl
KaJIy ’KOHE aHa eHOEK pecypCTapblH TapTy HIapa-
napeiH  IGDTI  kenicrikTik yariciven Oaiina-
HBICTBIPY KaXET .

eHOEK oJIeyeTiH

Fuoiivimu orcanansiest

3epTTeyIiH FhUIBIMU JKaHAIBIFEL JKeTicy 00JbI-
CBIHBIH ayJaHIbIK JeHreliHmeri TreomeMorpa-
(OHUSITBIK TYPaKTBUIBIK TICH €HOEK SJICYETiHIH o3apa
0alTaHBICBIH MHTETPAN/IBl HHACKCTIK TOCIT apKbLIbI
KemeHai Oaranayna kepinemi. 3epTrey OapbhIChIHAA
ajFamt peT OHIpIiK JeHTeWae aeMOTpaQUsIIBIK,
yaepictep MeH eHOEK HapbIFbl KOPCETKIIITEPiH
OipiKTipeTiH HWHTerpanapl reofeMorpadusIIbK-
enoexk wmHmekci (IGDTI) ecenrtemim,  OHBIH
KCHICTIKTIK Tapaigy epeKIIeiKTepi aHBIKTaIIbI
(OECD, 2008; Bandura, 2008; Greco et al., 2019).

ConbiMeH katap JKericy OOJBICHIHBIH ayAaH-
Japbl MEH KaJaJapbIHBIH Te€0AeMOTpadusuIbIK TY-
PaKTBUIBIFEL «siApo—Tiepudepus» yirici HeriziHae
TaJIIaHbIN, eHOEK OJEyeTiHiH ayMaKTBIK ILIOFBIP-
JaHy 3aHIBUTBIKTapbl alKeHAanabl. MHmekcTik
Tajyjgay HOTIDKECIHIE OHIpACTI JIeMOTpadUsIIbIK
eCiM MEH KOI-KOH YJICpICTepiHiH eHOeK
PEeCYPCTaphIHBIH  KallbIITACyblHA ©cepi  Kyieni
Typze OaraiaHbIll, eHOCK DIICYETiH JKOCTapiayablH
KEHICTIKTIK epeKIemiKTepi anbIKTanasl (MuHakup,
2017; Rodriguez-Pose, 2018; Hycimoga, 2018).

Ipaxmuxanvix MaybI30bLIbIEHL

3eptrey HoTHXKemNepi XKeticy oOnbIcbiHIa eHOEK
BIIEYETIH KOcHapiay *XoHe OHIPJIK JaMy CasiCaThlH
KaJIBINTACTRIPY OapbIChIHAA KOJJAHyFa OOJaThIH
FRUIBIMU-TAJIIAMAJIBLIK HET13 OOJIBII  TaObLIabl.
YCBHIHBUIFAaH ~ HMHTETPANIBl  TeoeMOrpadUsIIbIK-
eHOCK WHAEKCI aeMorpadusuiblK KoHEe eHOEK
HapBIFBl KOPCETKIMITEPIiH KemeHai TypAe Oaranayra
MYMKIHJIK Oepim, OHIPITIK 9IIEYyMETTIK-
SKOHOMUKAJIBIK, J1aMy OaFmapiaMaiiapblH 93ipliey
Ke3iHJe KOJaHBUTYBl MYMKiH (JKericy o0OIBICHI
okimairi, 2023; Kasakcran PecnyOnukacer EHOek
KOHE XaNbIKTBl QJIEYMETTIK KOPFay MUHHCTPJIITi,
2023; OECD, 2021).
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3epTTey HOTHXKeJEpi OHIplik Oackapy opraH-
Japbl YOIiH eHOeK pecypcTapblH THIMAI OpHajac-
TBIPY, KOUII-KOH CascaThlH >KETUipy, MH(paKy-
PBUIBIMIIBIK, Jk00aapIpl KocHapiiay XKOHE HHBEC-
THUIHSIIBIK OACBIMIBIKTAp/Ibl AWKBIHIAY OApBICHIH A
MpakTUKAIBIK MaHbi3ra ue. COHBIMEH KaTap
YCBIHBIIFAH —oficTeMemK Tocul Ka3zakcTaHHBIH
O0acka  eHIpIepiHIe J¢ Te0AeMOrpadusLIbIK
TYPaKTBUIBIK TIEH €HOEK ojieyeTiH Oaranmay YIIiH
KoJanbutybl MyMkin (Burlakova, 2020; Greco et
al., 2019; Hycinoga xone Kaiibipoexos, 2019).

Mynnenep KaKThIFbICHI

ABTOpJ'Iap MYAACIICP KAKTBIFBICBIHBIH  JKOK

ABTOpJIapABIH YJeci:

TyxeipeiMaamansl 93ipney — [.H. Hycinosa,
A. Hyp6onkeel; Opicnama — [.H. Hycinoga,
A. Hypbonkeisl; @opmanael tanmay — A. Hyp-
00nKbI3EL; 3epTTey — A. HypOonke3er, Jepekrepai
XKHUHAY koHe eHaey — A. HypOonke3er, Hotmxe-
nepai uarepnperauusiay — I.H. Hycinosa, A. Hyp-
00JKBI3BI; MaKallaHbIH OacTaKbl HYCKACHIH jKa3y —
A. HypO6onkensr, Kapay jxoHE pemakmusiiay —
I''H. Hycinosa; Busyammzanus — ©.K. Capcem-
OaeBa; FrutbiMu KeHec Oepy >koHE HOTIDKENEpAi
tankeiiay — 1. JKymarynos, I'.K. bumaiibexona;
Feeivmu sxetexkminik — [.H. Hycinosa; YKobaHbt
6ackapy — I'.H. Hycinoga.
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COBPEMEHHOE MEAMOPATUBHOE COCTOSIHMUE
OPOLUAEMbIX 3EMEAb KYPA-APAKCMHCKOWU HU3MEHHOCTU
N IMYTU UX YAYHYLUEHUS (ASBEPBANAXKAH)

B cTtaTbe npuBeaeHbl MaTepraAbl O 3aCOAEHHbIX MOYBax opollaeMbix 3emMeAb Kypa-ApakCMHCKOM
HU3MEHHOCTM M O MPUUMHAX ee BO3HUMKHOBEHMS. Bo Bpems nccaepoBaHms Takoke OblAM M3yUeHbl M3me-
HeHUs BOAHO-(PM3MUECKMX CBOMCTB MOYB, MMHEPAAM3ALIMS KOAAEKTOPHO-APEHKHbBIX, OPOCUTEABHbIX
1 TPYHTOBbIX BOA, YPOBEHb IPYHTOBbIX BOA, @ TaKXKe 3aCOAEHHOCTb MOYB 3TOM TeppuTtopun. PesyabTta-
Tbl MICCAEAOBAHMI MOKa3aAM, YTO B 3aBUCUMOCTM OT CTEMNEeHU AerpasaLmm MoYB Ha 3TUX TEPPUTOPUSIX
M3MeHeHUe UX PU3MKO-XUMUUECKMX CBOMCTB NMPOUCXOAUT CAEAYIOLLMM 06Pa3oM: Ha CAa603aCOAEHHbIX
nouBax yAeAbHasi mMacca cocrtaBmaa 2,48-2,60 r/cm?®, ob6bemHas 1,20-1,30 r/cm?, dm3smnyueckas ranHa
36,42-51,71%, noaeBag Baaroemkoctb 32—-40 %, pH 7,5-7,8, rymyc —2,35-0,62 %, cymma norao-
LEeHHbIX OCHOBaHUi 21,65—-28,15 Mr-akB., BeAnunHa Na—5,28-6,12% OT CyMMbl MOrAOLLEHHbIX OC-
HOBaHMI1. B cpeaHee 3aCOAEHHbIX MOoYBaxX 3TW MOKa3aTeAU U3MEHSIAMCb COOTBETCTBEHHO: 2,64-2,71 1/
cm?,1,32-1,48 r/em?,52,96-59,68 %, 41-44%,7,6-7,9;2,14-0,43%, 21,0-26,13 Mr-akB. 1 7,12-7,94 %;
a B CMAbHO 3aCOAEHHbIX 3T BEAMUMHbI COCTAaBMAM COOTBETCTBEHHO: 2,68-2,76r/cm?; 1,39-1,54 r/cm?;
65,72-70,20 %; 44-49 %; 28,5-35,6%; 8,0-8,6;0,95-0,35 %, 28,50-34,60 mr-3kB. 1 12,50-20,71%.
Pe3yAbTaTbl MCCAEAOBaHUIA MOKa3bIBAIOT, YTO HA AQHHOW TEPPUTOPUM B MeCTaxX HeyAOBAETBOPUTEAb-
HOIr0 COCTOSIHUS KOAAEKTOPHO-APEHAXKHOM M OPOCUTEAbHBIX CETel BbISBAEHbI MOBbILLIEHHbIN YPOBEHb
IPYHTOBbIX BOA, MX MMHEPAAM3ALMS M KOAMYECTBO COAel B noyBe. Ha oCcHOBaHWM MpOBeAEHHbIX MC-
CAEAOBAHUI ObIAU MPEAAOXKEHbBI arPOMEAMOPATUBHBIE MEPOMPUATUS MO YAYULLEHUIO MEAMOPATUBHOIO
cocTosHMs 3emMenb Kypa-ApakCUMHCKOM HU3MEHHOCTMU.

KAtoueBble CAOBa: 3aCOAEHHbIE MOYBbI, YAEAbHAs Macca, (PU3MUeckme rAMHbl, 0GbemMHas Macca,
ryYMyC, CYMMa MOrAOLLLEHHbIX OCHOBaHUM.

M.G. Mustafaev

Institute of Geography of the Ministry of Science and Education of
the Republic of Azerbaijan, Baku, Azerbaijan
e-mail: meliorasiya58@mail.ru

The modern mehorative condition of irrigated lands
in the Kura-Araz plain and ways to improve them

This article presents data on salinized soils in irrigated lands of the Kura-Araks Lowland and the
causes of this development. The study also examined changes in the hydrophysical properties of soils,
the mineralization of collector-drainage, irrigation, and groundwater, the groundwater level, and the
salinity of soils in this area. The results of the research showed that depending on the degree of soil
degradation in these areas, the change in their physicochemical properties occurs as follows: on slightly
saline soils, the specific gravity was 2.48-2.60 g/cm?, volumetric gravity was 1.20-1.30 g/cm?, physical
clay was 36.42-51.71%, field moisture capacity was 32-40%, pH was 7.5-7.8, humus was 2.35-0.62
%, the sum of absorbed bases was 21.65-28.15 mg-eq, and the Na value was 5.28-6.12% of the sum of
absorbed bases. In moderately saline soils, these indicators changed respectively:2.64-2.71 g/cm?,1.32-
1.48 g/cm?, 52.96-59.68 %, 41-44 %,7.6-7.9; 2.14-0.43 %, 21.0-26.13 mg-eq. and 7.12-7.94 %; and
in highly saline soils, these values were respectively:2.68-2.76 g/cm?, 1.39-1.54 g/cm?, 65.72-70.20 %,
44-49 %, 28.5-35.6 %, 8.0-8.6, 0.95-0.35%, 28.50-34.60 mg-eq. and 12.50-20.71 %. Research results
show that in this area, in areas with unsatisfactory drainage and irrigation networks, elevated groundwa-
ter levels, groundwater mineralization, and soil salt levels were detected. Based on these studies, agro-
reclamation measures were proposed to improve the land reclamation status of the Kura-Araks Lowland.

Keywords: Saline soils, specific totality, physical clays, volumetric mass, humus, sum of absorbed
bases.
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COBpeMeHHOC MEJIMOPATHUBHOC COCTOSAHUE OPOIIAEMBIX 3E€MEJIb Kypa-ApaKCPIHCKOﬁ HU3MCHHOCTH ...

M.T. MycTtacpaes
O3sipbaitkaH Pecrnybamkach! FbiAbIM XoHe
6iAiM MUHUCTPAIriHIH Teorpadms nHCTUTYThI, Baky, O3ip6anskaH
e-mail: meliorasiya58@mail.ru

Kypa-Apakc oinatbiHAAFbl CyapMaAbl XXepAepAeri Kasipri
MeAMOPALMSIABIK, XKaFAaibl XKOHEe OAaPAbI XKaKCapTy X0AAApbl (O3ip6aitxaH)

byA Makanaaa Kypa-Apakc orinaTbiHAQFbl CyapMaAbl )KEPAEPAE TOMbIPAKTbIH TY3AAHYbI )KXOHE OHbIH,
cebenTepi TypaAbl AEPEKTEP KEATIPiAreH. 3epTTey GapbICbIHAA COHbIMEH KaTap TOTMbIPAK TbIH TMAPOM-
3MKaAbIK, KAQCUeTTepiHiH, KOAAEKTOPAbIK-APEHAXXAbIH, CyapyAblH >X8He >Kep acTbl CyAapbIHbIH MWHe-
pPaAA@HYbIHbBIH, YXEP aCTbl CyAapbIHbIH AEHIFeiiHiH >KeHe OCbl aiMakTaFbl TOMbIPAKTbIH TY3AAHYbIHbIH
e3repicrepi KapacTbIpbIAAbL. 3epTTey HOTUMXKEAEPI KOPCETKEHAEN, OYA ayMaKTapAafbl TOMbIPaKTapAblH
A€rpasaums aAspexxeciHe 6anAaHbICTbl OAAPAbIH, (PUBMKO-XMMUSIABIK, KaCUETTEPIHIH e3repyi keaeciaei
6oAaAbl: a3par Ty3AaAFaH TOMbIpakTapAa MEHLLIKTI caaMarbl 2,48-2,60 r/cm3, keaemi — 1,20-1,30 1/
cM3, dumsmkanblk, cas — 36,42-51,71%, AaAaAbIK, bIAFAA CbIlbIMAbIAbIFbI — 32—-40%, pH 7,5-7,8, ry-
myc — 2,35-0,62%, CiHipiAreH Heri3aepAiH KOCbIHAbICbI — 21,65—28,15 Mr-akB, Na KOCbIHAbICbI — Ci-
HIPIAreH Heri3AepAiH KOCbIHABICbIHbIH, 5,28-6,12%. OpTalla Ty3paAfaH TonbipakTapaa GyA kepcer-
KiluTep cankeciHlle e3repai: 2,64-2,71 r/cm3, 1,32-1,48 r/cm3, 52,96-59,68%, 41-44%, 7,6-7,9;
2,14-0,43%, 21,0-26,13 Mr-akB. >keHe 7,12—-7,94%; aA KaTTbl TY3Abl TOMbIPaKTapAa OAAPAbIH MOHAE-
pi: 2,68-2,76 r/cm3, 1,39-1,54 r/cm3, 65,72-70,20%; 44-49%; 28,5-35,6%; 8,0-8,6; 0,95-0,35%,
28,50-34,60 mr-akB. xaHe 12,50-20,71%. 3epTTey HOTUXEAEPi APEHaXk >XKeHe Cyapy >XeAiAepiHiH
Hallap >karAamAa TypraH GyA alMmakTa >Kep acTbl CyAapbIHbIH AEHIeMiHiH KOFapblAaybl, TOMbIPAKTbIH,
MMHEpPaAAaHYbl XK&He TOMbIPaKThiH, TY3AbIAbIFbI aHbIKTaAFaHbIH KepceTeai. Ocbl 3epTTeyAepre cyrieHe
oTbIpbin, Kypa-Apakc onnartbiHbIH MEAMOPALIMSIABIK, XKaFAAMbIH XKakcapTyFa GaFbITTaAFaH arpOMEAMO-

PaUNAAbIK LWapaAap YCbIHbIAADI.

TyiiiH ce3aep: Ty3Abl TOMbIPAK, MEHLLIKTI CaAMarbl, (PU3MKAABIK, Ca3, KOAEMAIK TbIFbI3AbIK, F'YMYC,

>KaAMbl COPOUMSABIK, HETI3AEP.

BBenenne

Kak n3BecTHO, B OpomIacMoM 3eMJIeIETNH NTPH-
YUHOW 3aCOJICHHsI TI0YB, OCOOCHHO B YCIIOBHSIX
IJIOXOH JIPEHHPOBAHHOCTH, SIBJIAETCS HE CTOJIBKO
OpOIIIeHNE KaK TaKOBOE, a HATMYHE COJICH B TOYBO-
rpyHTax. OpolieHue I7aBHBIM 00pa3oM Iepepac-
TIpesiessieT 3arachkl CoJiel, NMEIONINecs B MOYBaX.
3aconeHHble IOUYBHI B A3epOaiipkane pacmpocTpa-
HEeHBI B OCHOBHOM Ha Kypa-ApakcHHCKON HU3MEH-
HOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B dKOHOMHKE
pecniyOnuku. B ee mpenenax pa3MelleHbl OCHOB-
HbIE pallOHBI XJIONIKOBOJCTBA U APYTUX CEIBCKOXO-
3SIICTBEHHBIX KYJbTYp. B CBSI3U € 3aCOJIEHHOCTBIO
[I0OYB TPYHTOBOM TOJIIM pa3BUTHE OPOIIAEMOIO
xo3siicTBa Ha Kypa-ApakcHHCKOW HU3MEHHOCTH C
CaMoro Havajla CTOJIKHYJIOCH C HEO0OXOANMOCTBIO
MIPOBECHUS OOJBIINX METHOPATHBHBIX PaloT.

BecbMa cylecTBeHHBIN HHTEpec AJIi MEJNO-
pamuu  3acofieHHBIX 3eMenb Kypa-ApakcuHCKOM
HU3MEHHOCTH TIPEJICTABIISIIOT BOMIPOCHI O MpPOUC-
XOXJICHUU OTPOMHBIX MAaccC COJICH, COAepKAIIuXCs
B MOYBAX, TPYHTaX U IPYHTOBBIX BOAAX. 3aCOJICHHE
nouB Kypa-ApakcHHCKONH HI3MEHHOCTH —3TO OYCHb
cepbE3Has npoOnema, Ipu KOTopoit okoio 60-65%
3eMeJb PETHOHA TIOJIBEP)KEHBI HAKOIIIICHHUIO COJIEH,
YTO CHUXKAET UX MJIOJOPOJIUE U MIPECTABIISIET YIPO-

58

3y UL CeNTbCKOTO X03siiicTBa (A3m3os, 2006, 260;
Bonobyes, 1965, 246; Mycradaes, 2010, 31-38).

B mHacrosimee Bpemsi MpUXOAWTCS HW3y4aTb HE
TOJILKO HEMOCPE/JCTBEHHOE BIUSHUE MeJnopa-
MU Ha TIOYBY, HO W BIMSHUE MEIMOPAINU HA BECh
sKoreorpauyeckuii JaHAmAapT W BO3HUKAIOIICE
BCJIEJICTBHE DTOTO BJIMSHUE HA MPOIIECCHI, IPOTEKa-
IOI[e B 3aCOJIeHHBIX MouBax. HayuHsle nccieno-
BaHUS METHOPATOPOB B TIOCIEIHUE TOJBI OBLTH CO-
CPEJOTOYCHBI, TTIAaBHBIM 00pa3oM, Ha OIPECIICHUN
BEJIMYMHBI TIPOMBIBHBIX HOPM, a TaKHE BOIIPOCHI,
KaK ONpecHeHHEe MOYBOIPYHTOB M TPYHTOBBIX BOJI
BIUTYOb ITO/T BIMSTHUEM OPOCHUTENFHBIX BOJ Ha (hOHE
JIPEHaXHBIX [TOYTH HE N3Y4aJIUCh.

B cBsi3u ¢ 5TUM Hamu OBLIM M3Y4YEeHBI M3MEHE-
HUE 3aCOJICHHE MTOYB U MUHEPAIU3aI[MHN IPYHTOBBIX
BoJ Kypa-ApakCHHCKONH HU3MEHHOCTH U IPEJICTaB-
JIEHBI KOMIUIEKCHBIE MEPOTIPUATHN IS YITyUIICHHS
MEJTHOPATUBHOTO COCTOSTHHS 3TUX 3€MeJb.

O0BbEeKTHI M METOABI HCCIET0BAHUI

HccnenoBanns TPOBOIMIMCE HAa OPOIIAEMBIX
MaccuBax Kypa-ApakCHHCKON HU3MEHHOCTH B Xa-
pPaKTEepHBIX MecCTaX, Ha TUIOMIAJAX, UCIIOIB3YEMBIX
MO/ Pa3IUYHbBIE CEIbCKOXO03SUCTBEHHBIC KYIbTYPhI
(8 2021-2025 romax).



M.T. Mycradacs

HccnenoBanus M3MEHEHUS 3acCOJIEHMS ITOYBO-
TPYHTOB M MMHEPAIM3aLUU TPYHTOBBIX BOJ HPO-
BEJICHBI Ha OCHOBE U3yUEHUS PE3yJIbTaTOB COJIEBBIX
chemok B MacmTade 1:10000 u 3amoxxeno 50 pas-
pe3oB. [louBeHHbIE 00pa3LIb! I XUMUUYECKOTO aHa-
n3a OBbIIH B3SITHI Uepe3 25 ¢M JI0 TIepBOTO MeTpa H
nanee yepes 50 cMm 10 rryOunsl 2,0 METpoB. AHAIIN3
MIOYB 110 3aCOJICHHUIO [TOKa3bIBACT, YTO COJIEPKAHUE
XJIOp-MOHA OYeHb Pa3sHOOOpPa3HO TO CBOCH BEIH-
YMHE W 3aBUCUT OT BEJIMYMHBI COAEPIKAHUS COJEH.
Uewm OobIe comep)kaHue COJIeH, TeM OOJbIe Co-
JepskaHue XJop-uoHa. Takke BemeT cels KaTHOH
Marausa. KaTHoH Maraus Xopouio KOppenupyeT co
CTEIICHBIO 3aCOJICHUS

Bonnast BBITSKKA 1MOYB, B3SIThIE TIPOOBI OPOCH-
TEJNbHBIX, TPYHTOBBIX W APEHAXXHBIX BOJ OIpeJe-
JISTUCh TI0 oOmenpunsaToi Meroauke E.B. Apwu-
HylKuHOU (Apunyikuna, 1970, 488): nonsr CO,
u HCO, turpoBanuem cepuoit kuciuoroii; CI- ap-
TEeHTUOMETPU-YECKUM METOIOM Mopa; cymMMa Ho-
HoB Ca u Mn — tpunonomerpudeckum; SO, — 06b-
eMHbIM U Na+tK -pasHOCTH CyMMBI KaTHOHOB U
aHnoHoB. OOBbeMHast Macca HOYBBI ONpPENeIIsIach
no merony K.A.Kaumnckoro (Kaumnckuii, 1965,
324); ynensHad Macca — o merony C.M./lonrosa;
IPaHyJIOMETPUUYECKUN COCTaB—II0 METOMY MUIETKH
¢ obpaborkoit 1,0 %-ro pacrBopa NaCl, a Taxxe
B COOTBETCTBHHU C apEOMET-PUUYECKUM METOJOM IO
I'OCTy 12536-2014 u ISO 11277-2009 ; rymyc — o
Merony M.B.Tropuna; pH-I1oTeHIIMOMETPUYECKUM.
CocTaB MOTJIOUIEHHBIX OCHOBaHWH OMNpeaessuics
W3BIICYCHNEM W3 IMOYBHI moromeHHslx Ca m Mg
no merony Jl.M.MBanoBa; oOMEHBIN HaTpuii— IO
K.K.I'enpoiiyy, pH-noTeHImomMeTpudeckumM Croco-
oom.

PesynbTaThl necneoBanuii M UX o0Cy KAeHHe

Kypa-Apakcunckasi HHU3MEHHOCTh pacriolio-
JKeHa B BOCTOYHOM 4YacTH AszepOaiipkaHa, MEKIY
KacnuiickuM Mopem U rOpHBIMU cucTeMaMu boJib-
moro u Masnoro Kaskasa. 3emenbhbiit houn Kypa-
APpaKCHHCKOW HU3MEHHOCTH cOCTaBiseT 21536 km?
i 24,5% Beeli tuommaan AzepOaiikana. Kimimar
HU3MEHHOCTH OTHOCHUTCSI K CyOTpOIUYECKOMY Cy-
XOMY, TEIJIOMY, KOHTHHEHTaIbHOMY. JleTo cyxoe u
JKapKoe, 3uMa OTHOCHTENTFHO TeIulas W MallOCHEX-
Hasg. CpenHerozioBas TeMIieparypa Ha HHU3MEHHO-
cTH Konebnercs B npenenax ot +14,5°C no +16°C.
Cymma 3¢ (heKTHBHOM TemMmepaTypsl 00ecIiedrBaeT
BO3MOYKHOCTb BO3/IEIIBIBAHUSI [ICHHBIX TEXHUUECKHX
U TeromoOuBbIX KynbTyp. B Kypa-Apakcunckoit
Hu3MeHHoctu cepo3emublii Tum (Cleyis Calcisols)
noyBooOpazoBanus GpopMUpyeTCsi B KayecTBE OC-

HOBHOTI'O 30HAJIBHOIO TMOYBeHHOro tuma. Cpeau
CEPO3EeMHBIX TIOYB HU3MEHHOCTH B OCHOBHOM pac-
MIPOCTPaHEHBl JIyTOBO-CEPO3EMHBIE M CEPO3EMHO-
ayroBele TouBbl. [loa BIusHIEM pa3HON HHTEHCHB-
HOCTH YBJIQKHEHHS B AJTIOBUAIIEHOM PSITy TyTOBBIX
no4YB (OPMHUPYIOTCS JIYTOBBIE CBETIBIC, JYTOBBIE
TEMHbIE, JYroBo-O00oTHBIe M OomyoTtHble. Cepo-
3eMHBbIE TTOYBBI, IMesI HeOOJBINIOH 3amac rymyca u
MUTATEIbHBIX JIEMEHTOB, II0 CBOEMY MOTEHIIHAIb-
HOMY IUIOIOPOJHIO YCTYMAIOT JPYTUM THIIaM TOJTy-
IIyCTBIHHOM 30HBI. 3amackl rymyca B cioe 0-20 cm
He npeBbimaet 30—65 T/ra, TUAPOIN3YEMOro a30Ta
100-150 mr/kr, ycBosiemoro ¢ocdopa 5-40, oomen-
Horo kanust 200— 400 mr/kr (Bomobyes, 1965, 246).
Benuunna pH mn3mensercs ot 7,2-8,2. Ilo rpany-
JIOMETPUUYECKOMY COCTaBY MPO(HIIL OMUCHIBAEMBIX
mo4B xopomro auddepeHupoBad. Hexkotopoe mo-
BBIILIEHHOE coJiepkanue winuctoi ¢pakiuu < 0,001
oTMevaeTcs B ropusonre Bt. OmuceiBaeMble mo-
YBBI SBIISIOTCS TSHKEIOTIIMHACTBIMU U TITHHUCTBIMA
(Asu3os, 2006, 260; Mycradaes, 2010, 31-38).

I'eomopdonorust Kypa-ApakcuHckoil HU3MEH-
HOCTH XapaKTepru3yeTcsd Kak aKKyMyJIsiTUBHAS PaB-
HUHA, chopmupoBaHHas pexamu Kypoil u Apax-
COM, C IIUPOKUMH JIOJIMHAMH, CIMBAIOIIUMUCS K
Kacnmro, n BKIIfOYaeT alTiOBHANbHBIE PaBHUHBL,
JeNIbThI, MPUOPEKHO-MOPCKUE Teppachkl M Mpej-
TOpHBIE PAaBHHHBI, C MOCTENEHHBIM MOHMKEHHEM
K BOCTOKY, I'te oHa rpannuut ¢ Kacnuem u I[lpu-
KaCIHUICKOW HU3MEHHOCTBIO, a TaKKe oOpamiieHa
boapmmMm Kakazom, Maneim KaBkazom u Tambi-
CKHMH TOPaMH.

LenTpanbpHble YacTy 3aHATH HIMPOKUMHU, TUIO-
ckuMu JonuHamu pek Kypel u Apakca, ¢ mnoii-
MEHHBIMH Teppacamy, CTapHIlaMHA H JIeIbTOBBIMH
ydacTKaMH, T'Jie MPOUCXOJUT HAKOMJICHHE PEUHBIX
oTnokeHui. Ha BocToke HU3MEHHOCTh paclIupsieT-
csi, (hopMupysl OOIIMPHBIE NENBTH U MPUOPEIKHBIC
I10JIOCHI, CBA3aHHbIEe ¢ KacnuiickuM MopeM.

Ha cesepe u 3amane, y moxHoxus bonbmioro
n Mainoro KaBkaza, GpopMHupyrOTCS KOHYCHI BBIHO-
ca W TIpeAropHbIE PaBHUHBI, /i€ MPOUCXOAUT Ha-
KOIUIEHHE TpyOoro aiIroBHs. MHOrOYHCICHHBIC
pedHBIe Teppachl (HAIMOWMEHHBIC) ITOKA3BIBAIOT
CTaJInu BPE3aHUs PEK U JAPEBHUE YPOBHH MOWMBI, a
MOPCKHE TepPachl CBUACTEIBCTBYIOT 00 M3MEHEHUN
ypoBHs Kacmmiickoro mops. Kypa-ApakcuHckas
HU3MEHHOCTh TPECTaBIIeT COOOW CIOXKHYIO aK-
KYMYJISITUBHYIO CHUCTEMY, TI€ MpeodianaroT Hpo-
[IECChl HAKOTUIEHUS OCAZ0YHOTO MaTephayia pexa-
MH 13 TOPHBIX pallOHOB W HAKOIUIEHHS MOPCKHX
0CaJIKOB Ha BOCTOKE, YTO MPUBOJUT K TOCTOSTHHOMY
MTOHIDKEHUIO W PACIIUPEHUIO0 PaBHUHBI B CTOPOHY
Kacnus.
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3aconenne nouB Kypa-ApakCHMHCKOH HU3MEH-
HOCTH-3TO IIMPOKO paclpoCTpaHeHHas Ipodiema,
00yCJIOBJIEHHAS] apUIAHBIM KIMMAaTOM (HEIOCTaTOK
0CaJIKOB, BBICOKOE UCTIApEHHE) U OJIM30CTHIO 3aCO-
JIEHHBIX TPYHTOBBIX BOJ K TIOBEPXHOCTH, KOTOPHIE
MOIHUMAIOTCS KAIUJUIIPHO, OCTABJISISL COJIM IIPH UC-
MapeHuu; yCyryOsieTcss HelpaBWIbHBIM OpPOIIICHH-
eM, ocoOeHHO Bo1or 13 Apakca u Kypbl ¢ BEICOKUM
COJIECOJIepKaHNEM, UYTO TPUBEIO K 0Opa3oBaHUIO
COJIOHYAKOB M COJIOHIIOB, TPEOYIOIINX METHOPAIIUN
U IpeHa)ka. 3acoJIeHUE MMOYB B apUIHOMN 30HE SIBJISI-
€TCSl OJTHUM M3 TJIAaBHBIX (DAKTOPOB, CHIDKAIOIIMX
MIPOJYKTUBHOCTh OPOIIAEMBIX 3eMellb. OHO BO3HU-
KaeT 3a CYeT IepepacrpepesieHusl JIeTKOPACTBOPH-
MBIX COJICH, HAKOTUICHHBIX B TOJIIIE YETBEPTUUHBIX
OTJIOKEHUH B T€OJIOTUYECKOM TIEpUOJIe X (POPMHU-
posanus (Bomobyes, 1965, 246) .

B HacTosiee Bpemsi Ha JPEHUPOBAHHBIX TEp-
PUTOPHSIX YPOBEHH 3aJIeTaHHs TPYHTOBBIX BOJ IO-
BCEMECTHO HMXKE 2-2,5 M OT MOBEPXHOCTH IOYBHI.
HekoTopble uccienoBareny CBSI3bIBAIOT CHIKEHHE
YPOBHS TPYHTOBBIX BOJI ¢ perpeccuert Kacrms. O-
HaKO STO HPENOJI0KEHHEe HE UMEET TBEP/BIX OC-
HOBaHUM; TaK Kak TOrjaa najaeHue yposHs Kacnus
Hau0oJIee 3aMETHO JOJDKHO OBUIO OBl OTPA3UTHCS B
HU30BbSIX AKYIIH, TO €CTh B PaillOHE MacCuBa, He-
MOCPEACTBEHHO TPHUIICTAIOIIECTO K 3aJuBy uM. Ku-
poBa. B nefcTBUTENBHOCTH B TE€YCHUE IMOCICTHUX
JIET HE TOJBKO B HU30BBSIX AKYIIH, HO U TI0 BCEMY
[IPUJIETAOIIEMY K HEM pallOHy 3HAUUTENBHOIO CHU-
JKEHHsI YPOBHS TPYHTOBBIX BOJ HE HaOIIOJIAIOCh.
Ha opornraembix MaccuBax TpyHTOBBIE BOJIBI B OCEH-
Hee-3UMHHI TepPHOJI 3aJleratoT IIyOoKo, a B Bere-
TAIMOHHBIA-TIOJTHUMAIOTCS. B KOHIlEe sieta U B Ha-
yaJjie OCEeHH BHOBB OITYCKAalOTCS,  TIO3/IHEH OCEHBIO
CHIDKAIOTCS YK€ J0 MaKCHUMallbHbIX TiyOuH. Ha
HEOPOIIAEMBIX 3eMJISIX TAKMX PE3KHX M3MCHEHUH B
YpOBHE TPYHTOBEIX BOJ He HaOmomaetcs. Komeba-
HUE YpOBHJ 37iech Jiexkar B mpenenax 0,5 m, Torna
KaK Ha OpOIIaeMbIX Y4acTKax aMIUINTyJa KoyeOa-
HHUS YPOBHSI TPYHTOBBIX BOJ jaocturaer 1,5-2,0 m
(Mustafayev, 2022, 276-285).

OO11en3BecTHO, YTO TIyOHMHA 3aJIeraHusl TPyH-
TOBBIX BOJ| YACTO 3aBHCHUT OT peibeda MEeCTHOCTH.
B noHMkeHHSIX OHU 3aJIeTal0T Ha CPABHUTEIILHO He-
00JIBIIION TITyOWHE, Ha BO3BBIIICHHOCTSAX TIIyOWHA
WX 3aJieTaHus MOXET OBITh 3HAYUTEIHHO OOJIbIIIE.
[MuTaHre rPYHTOBBIX BOJ 3aBUCUT OT aTMOC(EPHBIX
0CaJIKOB, peiibeda MECTHOCTH, IPOHHUIIAEMOCTH I10-
poIl ¥ TIyOMHBI 3alleraHus MOA3eMHBIX Box. Ham-
Oosiee ONIATONPUSITHBI JUIsi MHQUIBTPALIUN MEIKHE
3aTsHKHBIC NOXAH. [luTaHWe rpyHTOBBIX BOJ 3aBH-
CUT OT aTMOc(epHBIX OCaaKOB, peiibeda MECTHO-
CTH, TIPOHMIIAEMOCTHU TIOPOJ] U TITyOMHBI 3aJieraHus
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MOJI3eMHBIX BoJI. Hanbornee OnaronpusiTHbI 15 UH-
¢unpTpanu MenKue 3aTsHkHble Aoxad. [lutanme
TPYHTOBBIX 32 CUET MOBEPXHOCTHBIX BOJ HIMPOKO
pacrpoctpaneHo. Bo BpeMsi OOMJIBHBIX OCaJKOB U
BECEHHUX TOJIOBOJUI YPOBEHb MOBEPXHOCTH (PEK,
03ep), MOBBIMIACTCA. B MEXEHHBIN MEpHO, KOTaa
YPOBEHb BOABI B BOAOEME HHU3KHH, HaOmromaercs
oOpaTHOe SIBIIEHHE — TPYHTOBBIE BOABI MMUTAIOT I10-
BEPXHOCTHBIE BOJIOEMBI. MecTaMu IpyHTOBBIE BOJIbI
MOTYT MOJIy4aTh TOMOJHUTEIBHOE MUTAHUE 33 CUCT
MOJITOKA HAMOPHBIX BOJ| M3 HUKEPACTIOIOKEHHBIX
TTacTOB. B MyCTRIHHBIX 00J1aCTSIX BO3MOXKHO TaKKe
KOHJICHCAIIMOHHOE MUTAaHUE TPYHTOBBIX BoA. [Ipu-
YIHA 3aCOJICHUS TIOYB Ha 9TOM y4acTKe paccMOTpe-
Ha Ha psJie YaCTHBIX MPU3HAKOB, KOTOPBIE HEOOXO-
JIUMBL JUISl JOCTAaTOYHO ITOJTHOW XapaKTePUCTHKHU
3acoJIeHHBIX T0YB. [Ipekne Bcero Kk HUM HYXXHO
OTHECTH MOP(OIOTHYECKUE TIPU3HAKH — COCTOSIHHE
MTOBEPXHOCTH 3aCOJIEHHOH MOYBBI, COJIEBBIE CKOTIIIE-
HUS 110 TTporITIO TTIOYBHI U 11p. boree cTporoe cyx-
JIEHHE O 3aCOJIEHHOCTH TOYBBI OCHOBBIBAETCA YXKe
Ha aHATUTHYECKUX JAHHBIX O BEJIUYHUHE OOIIEro
colee-coiep KaHus 1o mouyBeHHOMY mpodmio. OO
yrayOlIeHnn XapaKTepUCTHK 3aCOJICHHOCTH T10YB
CBUJICTENILCTBYIOT JAHHBIC 00 N3MEHEHUH COJICBOTO
cocTaBa 1o moyBeHHOMY Tipodwutto. [t Bcex mpu-
3HAKOB 3TOW T'PYMIBI XapaKTEPHO TO, YTO OHU OC-
HOBaHBI HA U3MEHEHHUH MPO(UIIS MOYBKI, IIO3ATOMY
WX MOXXHO Ha3BaTh MPO(PHUIHLHO-COIEBBIMHU MTPHU3HA-
KaMH.

Crnenyrommii 3Tan XapaKTEPUCTHKH  SIBICHHUH
3aCOJICHHs JIOJDKEH OCHOBBIBATHCSI HA aHAIIN3E TeO-
rpaduUecKrx 3aKOHOMEPHOCTEH N3MEHEHUs HHTEepe-
CYIOIIMX HAC CBOMCTB 3aCOJICHHBIX TIOYB. DTOH IIeNH
CIIy’)KAT ~ CpaBHUTEIBHO-TeOTpapuyecknii  MeTOJI.
OnpeneneHHblii BBIBOJL B 9TOM OTHOIIEHHH MOYKET
OBITh ClIeNIaH MyTeM CONOCTaBJICHUS! TPOPUITBLHO-CO-
JIEBBIX JAHHBIX U PAOHUPOBAHMSI 10 HUM U3y4aeMOU
Tepputopur. Ho HEoOXOIMMBbI HEKOTOPBIE JIOTION-
HUTEIIbHBIC TOKA3aTEeNN, 3HAYCHHE KOTOPHIX MOXKET
OBITh BBIpQKEHO HA KapTe B BHJE OMPEAEIICHHOTO
rpajiieHTa N3MEHEHHS, MM N30JIUHHH.

Hanpumep, cpeanee copepxaHue coiel B Io-
yBeHHON TONmEe (B % TUIOTHOTO OCTaTKa WM B
KHJIOrpaMMax Ha HEKOTOPBIH 00beM TOYBHI) HEJO-
CTaTOYHBIN MMOKa3aTeNb AJISl BHIBOJAOB 00 OTIACIBHO
B3sATOW TouBe. Ho 3TOT mokazaTenb mpuoOperaeT
OOJIBIIYIO 3HAYMMOCTh TIPH COIMOCTABJICHUH psa
MOYB U CTAHOBUTCS 0CO00 IEHHBIM NPH Teorpa-
¢raeckom aHanmse. M3o00pakeHne ero Ha KapTe
o0riero cosecojiep)kaHusi B BUJE OINPEISIICHHBIX
W30JIMHUNA — BaXHEHIIMH CrMocod u3ydeHHs 3a-
KOHOMEpHOCTEH Murpauuu cojei. JlanpHelmee
yrayOleHne B 3TOM HAlpaBICHUU JOCTHTASTCS
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MyTEeM H3Y4YeHHUS! Teorpa)uuecKux 3aKOHOMEPHO-
cTeil UIBMEHEHUs coJIieBOoro cocrana. [Iporecc nepe-
pacrpeneneHus 3aracoB CoJIeil U 3acOJIeHHE T0YB
3aBUCIT OT MHOTHX KIUMAaTHYECKUX, T'€OJOTHYe-
CKHX M THIPOre0JIOTMYECKHX yciaoBHil. UeM cymie
N KOHTHUHCHTAJIbHCC KJIMMAT, TEM 0OJIbIIIE CTEIEHD
3aconeHns. CHJIbHO3aCcOJIEHHbBIE TTOYBBI Yallle Bce-
IO BCTPEUAIOTCS B MYyCTHIHHBIX W MOJYITYCTHIHHBIX
30HaX, a C MEpPexXo/lOM B CTEMHYIO 30HY CTENeHb
3aCOJICHHSI HECKOJbKO ocyiabeBaeT. DTOT mpolecc,
M3BECTHBI KaK BTOPUYHOE 3aCOJICHHE, IPOUCXO-
JTUT MU3-3a OMMOOK B OPOIIEHWH, YCHJIEHHOTO HC-
MAPEHUs TPYHTOBBIX BOJI C BBICOKHM COJICpKAHUEM
COJIM M OTCYTCTBHS AOJDKHOTO JpeHaxa (BomoOyes,
1965, 246; Mustafayev, 2008) .

JpyruM MCTOYHUKOM COJICHAKOIUICHUS B apH/I-
HOW 30HE CIY)KUT OPOCHTENbHas BOJa, B COCTaBe
KOTOPOH COJIEPKUTCSI OMpPEIEIIEHHOE KOJIMYECTBO
JIETKOPACTBOPUMBIX coJiell. VIHTeHCUBHOCTE cole-
HAKOTIJICHHS 32 CYET OPOCUTEIIHHOM BOJIBI TAKXKE 3a-
BHCHUT OT 00bEMA BOAOIIOJa4Y U MUHECPpAJIU3allu U
MOXKeT cocTaBuTh 15-20 T/ra B roa. B coBpeMeHHbIX
YCIIOBHUSIX 3aCOJICHHE MOYB 32 CYET OPOCHUTEIIbHOM
BOJIBI ITprOOpeTaeT 0oJiee OMmacHbIN XapakTep n3-3a
BO3BpATa YaCTU KOJUIEKTOPHO-IPEHAKHOTO CTOKA B
pekn. B 3TOM oTHOmICHWHM HanOoJiee OITacHOM 30-
HOM SIBJISIIOTCS 3€MJIH, PACIOJIOKEHHBIE B CPEAHEM
Y HWOKHEM TEUCHUU PEK, TJIe MUHEPATH3AIIHS BOIbI
B OTJEJIbHBIE MECSILIBI JocTuraet 1,5-2,5 r/n .

BropuuHoe 3aconeHrne B OCHOBHOM IPOMCXO-
IUT W3-32 HEMPABUIBHOTO HCIONb30BAHUS OpPO-
CUTENTFHBIX CHCTEM M HEJOCTATOYHOCTH JIPEHaXa.
B ycnoBusax 3acymiiMBOro KiMMaTa BOJA C BBICO-
KHM COJepKaHUeM CoJIell ncmapsercss ¢ MOBEpX-
HOCTH TIOYBBI, OCTaBIIsIsI N30BITOK COJM B BEPXHUX
ciosx. UpesmepHoe WUiIM HEMpPaBUIBHOE MCIOJB30-
BaHME COJICHOM BOJIBI JIJIsI TIOJIMBA CIIOCOOCTBYET Ha-
KOIUJICHUIO COJIeH B IouBe. BrIcOKas KOHLEHTpaLus
coieii, 0cOOEHHO XJIOPUAOB M KapOOHATOB HATPHS,
JIeIaeT TOYBY HETPUTOAHON Il BBIPAIMBAHHUS
OOJBIIMHCTBA CENBCKO-XO3AUCTBEHHBIX KYJIBTYP
(Bomnobyes, 1965, 246) .

3acoJeHUE HETaTUBHO BIUSIET HAa POCT U pas-
BUTHE PACTCHHWH, YTO B KOHEYHOM HTOTE MOKET
NPUBECTH K MX TUOENH. Pe3ynbTaThl CONEBBIX Che-
MOK M HaOJIFOJICHUS 32 YPOBHEM I'PYHTOBBIX BOJ B
OOJIBPIIMHCTBE CITydaeB IMOKA3alH, YTO JOCTUTHYTO
YCTOﬁHHBOC OIMPECHCHUEC MMOYBOI'PYHTOB U CUCTEMA-
TUYECKOE CHIDKEHUE YPOBHS TPYHTOBBIX BoJ (My-
cradaes, 2008, 44-47; Mycradaes, 2010, 31-38;
Mustafayev, 2020, 101-108).

Bospimas 9acte HU3MEHHOCTH XapaKTepH3yeT-
Csl BBICOKHM CTOSTHHEM TPYHTOBBIX BoJI. [IprmepHO
Ha 2/3 3TUX IIOIAJAeH UMEIOTCS TPYHTOBBIC BOJIBI,

pacrosyioKeHHbIEe Ha ITyOMHE MEHEee 5 M OT TIOBEpX-
HocTH 3emiu. Ha yyacTkax ¢ 3ajeraHueM IpyHTO-
BBIX BOJI Ha IIyOouHe 1-2 M B jkKapKue JeTHUE Mecs-
LBl BOJA, IOAHUMASICh IO KalMJUIIPHBIM TpyOam B
BEPXHHE CJIOM IOUBBI, IOJBEPraeTCsl UCIAPEHUIO, a
coJieprKaIasicsa B HUX COJIb OCEAAeT B BEPXHUX CJIO-
SIX TIOYBBI.

PaBaunHbli  xapaktep Kypa-ApakcuHCKOM
HU3MEHHOCTH CKJIQJBIBAJICS Ha MPOTSHKEHUH BCel
uctopuu ee ¢popmupoBanus. KypuHckas TeKTOHH-
yeckasi BajuHa — 3TOT KPYITHBIA MEXTOPHBINA MPO-
ru0 — MOCTETNIeHHO 3alOIHAJICS BHAYaJle IPEBHUMHU
MOpPCKMMH OCaJIKaMH, B YETBEPTUYHOM IEPUOJIE—
KOHTHHEHTAIbHBIMU M MOPCKHMH OTJIOKEHHSIMU
(mpm tpancrpeccusx Kacnuiickoro Mopsi), a Taxkxke
Hanocamu Kypsl u Apakca. MoliHble TacTsl pas-
JUYHBIX OTIOKEHUHM W IOCIY)KHJIM OCHOBOH paB-
HUHHOTO peibeda HU3MEHHOCTH.

OpHako coBpeMeHHas MoBepxHOCTh Kypa-
ApakCHHCKOW HHU3MEHHOCTH CO3[aHa TIJIABHBIM
00pa3oM JIeSITENILHOCTBIO PEK, TI0 UMEHH KOTOPBIX
oHa u Ha3BaHa. Crekas c rop, Kypa u Apakc He-
CYT OIPOMHOE KOJIMUYECTBO IIECKA U Ujla — HEAAPOM
BOJIbI ATHX PEK OTHOCSTCA K OJTHUM U3 CAMBIX MYT-
HbIX B Mupe. Teppuropus Kypa-ApakcuHckoil HU3-
MEHHOCTH B (DM3UKO TeorpauaeckoM OTHOIICHUH
JIEJINTCS] HA YaCTH, KOTOPbIE Ha3bIBAIOTCS paBHUHA-
MU, WIN CTEISIMH.

Ha neBoGepexne Kypsl pacromosxkensr Llunp-
BaHCKas paBHHMHA, B Mexaypeube Kypsl m Apak-
ca — Kapabaxckast 1 Muinbckasi, K 10Ty oT Apak-
ca—MyraHckasi paBHHHA, B IIPaBOOEPEIKbE HUKHETO
teueHus Kypsl — Canbsnckas paBHuHa. Kaxnas us
9THX PaBHUH HMEET CBOM OCOOCHHOCTH penbeda,
II0YB, PACTUTEIBHOCTU U XO3SHCTBEHHOI'O HCIOJIb-
soBanusi (Mycragaes, 2008, 44-47; Mustafayev,
2020, 101-108; Mustafayev, 2022, 276-285). B
A3zepOaiimkane OCHOBHBIM (haKTOPOM, OTpaHHINBA-
IOLINM Pa3BUTHE OPOIIAEMOr0 3eMIIE e, SIBIISET-
Cs1 3aCOJIEHUE U COJIOHIIEBATOCTh MOYB. DTO OTpHUIa-
TEJIHOE SIBJICHUE IIMPOKO PACIIPOCTPAHEHO BO BCEX
paiionax pecnyoiuku, B ToM uncie u B Kypa-Apax-
CUHCKOW HU3MEHHOCTH.

B 3aBucHUMOCTH OT IOYBEHHO-TPYHTOBBIX YCIIO-
BUI U MennopaTtuBHOW 00cTaHOBKH B 1934-1935 r.
Ha tepputopun Kypa-ApakCHHCKONH HM3MEHHOCTH
B Myranp-CanbssHCKOM MaccuBe ObLIa TIOCTpOEHa
KOJUIEKTOPHO-JIPeHAXKHAs ceTh miuumHou 104 kM, B
1951- 1952 rr. B Munsckoit crenu — gauHour 830
kM, B 1958- 1980 rr. B IllupBanckoii u Kapabax-
ckoii crensix — 6onee 10 Thic.kM. B HacTosiee Bpe-
Ms Ha HCCIIETyeMON HU3MEHHOCTH JJIMHA KOJUIEK-
TOPHO-JPEHAXHON CEeTH COCTaBIseT OoJee 25 THIC.
KM Ha IIoniaan okojio 650 Teic.Ta.
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OKCITyaTallMOHHBIA  CPOK  MEINOpPAaTUBHON
KOHCTPYKIIMM TIO TIPUHATHIM HOpMam MpPeIyCMO-
TpeH Ha 35-40 ner. Ha ceroHsAHNNA MOMEHT CPOK
IKCIUTyaTallid  KOJUIEKTOPHO-IPEHAXHBIA  CEeTH,
MIPOBEJICHHON Ha HEKOTOPBIX yuacTkax Kypa-Apak-
CUHCKOW HU3MEHHOCTH 3aKOHYHMIICS, CETh HE MOKET
paboTaTh B MOJHYIO MPOEKTHYIO cuiy. Takoe co-
CTOSIHWE TIPUBOJNUT K MOBTOPHOMY IIPOIIECCY 3aCO-
JIEHHs [TOYB UCCIIEyeMOW HU3MEHHOCTH.

Pe3ynprarel mccnemoBaHUs TMOKA3bIBAIOT, YTO
HEYJIOBJIETBOPUTEIbHAS padoTa APCHAKHOH CH-
CTeMBI U BBICOKAsh MHUHEPAIN3aINs TPYHTOBBIX BOJI
TpeOYIOT MPOBECTH HA APCHAXHOH CHCTEME Mepo-
MIPHUSITHA, HAPaBJICHHbIE HA CHIDKEHUE MUHEPaJH-
3alluM TPYHTOBBIX BOJI. BiusiHue opomreHus Ha u3-
MEHEHHE CBOWMCTB U TUIOI0PONE TIOYB MPOSBISAETCS
B 3aBUCHMOCTH OT HCXOJHBIX TTOYBEHHBIX U TUIPO-
Ie0JIOTUYECKUX YCIOBUM OpOIIAEMbIX TEPPUTOPUI,
KaueCTBOM MOJMBHBIX BOJl, HHKEHEPHOT'O YPOBHS U
COCTOSIHHSI OPOCHUTENBHBIX CHCTEM, 00IIel KyIbTy-
pBI opomraemoro 3emienenus. [loatomy B yciaoBusax
MTOCTIEIHETO MMEIOTCS KaK MPUMEPHI JITUTEITHEHOTO
COXpaHEHUS OJIATONPHUSTHBIX CBOMCTB M PEKHUMOB
M0YB, TaK W MPHUMEPHl 3HAYUTEITHHBIX HETAaTHBHBIX
M3MEHEHUI CBOICTB MTOYB U UX PEKUMOB, TPUBOS-
IIUX K CHIDKEHUIO TIOYBEHHOTO TUIOI0PO/IHS.

BasxHble npuUnHBL, MPUBOIAIINE K HETATUBHBIM
M3MEHEHHUSM T0YB TIPH OPOIIEHUH, CIIETYIOIIHE:
N30BITOYHBIC TTOJIMBHBIE HOPMBI, OOJIBIINE MOTEPU
BOJIbI B TIOJIBOJISINIEH M pacnpe/leIMTeIbHON CeTH U
Ha IOJISIX, TJIe OTCYTCTBYET HCKYCCTBEHHBIN JpEeHaX
WM €r0 COCTOSHUE HEYNIOBJIETBOPUTENBHOE. JTO
MIPUBOJUT K Pa3BUTHIO HEOJIATONPUSITHOTO BOTHOTO
peXuMa, CIOCOOCTBYIOMIETO TIOABEMY TPYHTOBBIX
BOJ Ha opomaembIX 3emiisix. C MocieqHuM CBA3aH
psAa BecbMa HEOIAarompHUSATHBIX MOCIENCTBUH Opo-
LICHUS: BTOPUYHOE 3acojieHue, 3aboyiaunBaHUE,
ocosoHrieBanre mo4B. CaM TMpolecc 3acoNeHus
MoYB B OOJBIIMHCTBE CIy4aeB CBSA3aH C COJICHA-
KOTUIEHHEM O]l BIUSHUEM HCIIapeHHs TPYHTOBBIX
BoA. [109TOMy MHTEHCHBHOCTb 3aCOJIEHMSI TIOYB 3a-
BHCUT OT TJyOWHBI 3aJleTaHusI U MUHEpPaJIH3aIiH
TPYHTOBBIX BOJ|, @ TaK’e MEXaHHYECKOI'O COCTaBa
[I0YB, OTPENEISAIONIET0 KalWUIIPHBIE CBOWCTBA.
Yem Onwmxe 3ajeracT ypoBEHb I'DPYHTOBBIX BOJA K
JTHEBHOW TOBEPXHOCTH W BBHIIIE MUHEpAIH3AIHs,
TeM 0OJIbIIe CKOPOCTh HAKOIJICHUS COJICH.

ITox nevicTBHEM KaKJIOTO BEreTallMOHHOTO IO0-
JMBa COJIECOAEPKAHNE B METPOBOH TOJIE MOYBO-
TPYHTOB YMEHBIIIAETCS, B MEXKIIOJINBHBIE TIEPHOTBI
yBEJIMYUBAETCA IO TPOBEEHHSI BTOPOTO NIOJINBA, 3a-
TEM yBEJIMYEHHUE COJIECOJICPKAHMSI B MEKITOJINBHBIE
nieproab! HacTopko Maio (0,003-0,005%), uto um
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MOYKHO ITPpeHeOpeyb. ITO 0OBACHSIETCS CIEAYIONINM
o0pa3oM: B HayaJle BeTreTalnn, KOr/1a Opranudeckas
Macca XJIONMYaTHHKa HE BEJIMKa M clabo 3aTeHsieT
MOYBY, OOJIBIIIAA YACTh PECYPCOB TEIJIa PACXOAyeT-
Csl HA HarpeBaHHE MMOYBBI M BO3YyXa, MPOHCXOAMUT
HENpOAYKTUBHOE HcmapeHue. B ator mepuoxa cym-
MapHOe HchapeHue coctaBiser 2,6-3,0 Mm/aeHb
(26-30 M* /ra B sieHB).

OmnpenesenHast 4acTh 3TOW BJIard IPUXOIUT 32
CYET TPYHTOBBIX BOJI, TO €CTh MPOUCXOUT MTPOIIECC
MOBTOpHOTO 3aconenus. [lo Mepe pa3BuTtus pacte-
HUH (KyCTOB M KOPHEBOI CUCTEMBI) 10JII HETIPOIYK-
TUBHOTO HCIAapEeHUs] YMEHbBIIACTCS, 3HAYUTEIbHAS
4acTh BJIaTW PacXoJyeTcs depe3 pacTeHus (TpaHc-
nupanus) okoso 50% W cymMMapHOe HCIapeHHE B
9TOT Tepuoy (IBeTeHne) cocraBisieT 4,6-4,8 mwm/
neHb (46-48 M’/cyT B nensb). [Ipu coMKHYTOM IMO-
Kkpoge (B (haze GpopmupoBaHHus KOpoOOUEK — co3pe-
BaHHE) pecypchl Terjia MOJHOCTHIO MOTJIOIAI0TCS
pacTeHHsMH W BEJIWYMHA CYMMAapHOTO HCIapCHUs
nmocruraet 8,0-9,0 mm/nens (80-90 M /ra B acHB).

TpaHcnupaiys npx COMKHYTOM ITIOKpOBe (TTocie
10 urosist) abcomoTHO NpeodIagaeT Hall UCTIAPESHU-
€M BJIard Io4Boii u moxet mocturartb 10 100% ot
oOmiet ncnapsiemoctu. M3 storo ciemyer, 4ro B
MIOJIe-aBTyCTe TPAHCIHpAIUs OT CYMMapHOTO HC-
napeHust MoxeT cocTaBATh 80-90%, To ects 4000-
4500 v /ra. ITpu TakOM KOJIMYECTBE TPAHCITUPAIINU
WCTapeHUe ¢ TIOBEPXHOCTH TOYBHI 38 HIOJNb-aBIyCT
cocrapnser 800-950 (mpum 80% TpaHcmUpanuu u
225-250 m* /ra (mpu 95% TpaHCTIMpaIyn).

B wutone u, oco6eHHo, B aBrycTe, KOpHEBas CH-
CTeMa CeJIbCKOXO3SHCTBEHHBIX KYJIBTYp OOXOIMT
COOTBETCTBEHHO /10 | u 2 M u 6oree. UnTeHCHBHASA
TpaHcnupanus 1-2 M cliost HOYBO-TPYHTOB CEIbCKO-
XO3UCTBEHHBIMU KYJbTYPaMHU CHJIBHO BIIMSICT Ha
KallWJUTSIPHBIN [TOJIbEM TPYHTOBBIX BOJA U B 0OJIb-
IIMHCTBE CIydaeB TMPEAOTBPAIaeT €ro, Tak Kak
CKOpPOCTb TPAHCIIUPALUH BOABI B 3TOT IMEPHOJ IIpe-
BBIIIIACT CKOPOCThH TNMEPEABHIKCHUSI BIIAard B KaIlniI-
nsipax. B cBs3M ¢ 3TUM B MIOJIE-aBrycTe Ha IMOJISX,
3aHATHIX TI0J] CETHX03KYJIbTypaMHu IIOBTOPHOE 3aCO-
JICHHE TIOYBOTPYHTOB HE MPOUCXOIUT Jake MPH 3a-
conennu 0,6% 1o TUIOTHOMY OcTaTKy. [lomydenHsrii
OoraTblii (haKTHUECKU MaTepuan HCIOIb30BaH B
MaTeMaTHYECKHX MOJIEIISX, JAFOIIUI BO3MOXKHOCTh
MOCTPOUTH MPOTHO3 COJIEBOTO PEKHUMa ITOYBOTPYH-
ToB (Mycradaes , A3uzos, 2010, 31-38).

HccrnenoBanus MOKa3bIBAlOT, YTO B NPHUPOJE
TPYHTOBBIC BOJIBI, HAXOJISICh B PA3ITUYHBIX YCIOBH-
X C YKJIIOHOM TEPPUTOPUH U MMEs eCTECTBEHHBIN
CTOK, c1a00 MUHEpaIN30BaHbl. B 3aBUCHMOCTH OT
penbeda B HEKOTOPBIX MECTaX IPYHTOBBIC BOJBI HE
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HMEIOT CTOKA. B rpyHTOBBIX BOIaX TAKUX TEPPUTO-
puii B TEUCHUE JTOITOTO BPEMEHU IIPOUCXOIUT pac-
TBOpPEHUE COJIEH MATEPUHCKOU MOPOJBI, YTO MPHU-
BOJIUT K WX BBICOKOW CTETICHH MUHEpaTU3aIUU.
Takoi#t mporecc GopMHUpPYETCS Ha TEPPUTOPHUAX C
OJTM3KUM PaCITOIOKCHHEM TPYHTOBBIX BOJ K II0-
BEPXHOCTHU 3€MJIU B COUETAHUU C BBICOKOH CTeme-
HBIO UCTIAPEHUS.

PerynupoBanue ypoBHsSI TpPYHTOBBIX BOJ IpHU
OPOIIICHUH CEIbCKOXO3IUCTBCHHBIX KYIBTYp, BO3-
JICITBIBAEMBIX HA TEPPUTOPHUSX C OTU3KUM 3ajera-
HHEM TPYHTOBBIX BOJI, HE MMEIOITNUX €CTECTBEHHOTO
CTOKa, BO3MOXKHO C MPUMEHEHUEM KOJJICKTOPHO-
JMPCHAKHBIX CHCTEM. B 1emom Ha oporraeMbIX Me-
CTax TpH 3aCOJICHUU | B mporecce popMHUpPOBaHUS
Pa3HBIX TUIIOB ITOYB OOJIBIITOE 3HAYCHUE UMEET XH-
MUYECKUN COCTaB IPYHTOBBIX BOJ, & TAKXKE UX CTE-
MIEHb ¥ TUIBI MUHEPATH3AITHH.

Hccnenoanusi mokasplBalOT, YTO MPU MEHB-
el MUHEepaTU3aIui 1 MEI0YHOCTH B TIOYBE MPO-
HCXOAUT 3acojieHue comoBoro tumna. [Ipu munepa-
JA3aIUU TPYHTOBEIX Oombime 1,0 1/ 1 ee OIu3KuM
PACIIOIOKEHUEM K MOBEPXHOCTH 3E€MJIU MPOUCKO-
JIUT aKTUBHU3AILUS BPEJHBIX I PACTEHUM CoJei.
Korpma ux ypoBeHb mpuOIMKaeTcsi K TOBEPXHOCTH
3eMITH, HaOJFOTaeTCsl UX YBEIIMUCHHE, ITOBBIIIACT-
Cs IPOLIECC UCTIAPCHHUS U TPAHCTIIUPAIIUH, B PE3YJIIb-
TaTe 4ero B MOYBE MPOUCXOJUT MOBTOPHOE 3aCO-
JICHUE.

Ha ocHOBaHMM TNpPOBEJEHHBIX HCCIEIOBaHUN
OBLJIO YCTAHOBJICHO, YTO MPH COJMKCHUHU yPOBHS
TPYHTOBBIX BOJ K IOBEPXHOCTH 3E€MJIA OOJBITYIO
pOJIb B 3aCOJICHHH IIOYB MIpacT Takue (PakTophl,
KaK PEeKUM OPOIICHHUS, XUMHICCKUNA COCTAB MMOJa-
BaeMoil Ha moJyie BoAbI U Ap. B Hacrosiee Bpems
npuMepHo okojo 60 % opomaembix ouB Kypa-
ApaKCUHCKON HU3MEHHOCTH HUMEIOT CPEIHIOI U
CHUJIbHYIO CTCIICHB 3aCOJICHUS M TPEOyIOT TpuMe-
HEHUSI KOMIUICKCHBIX MEIHOPATUBHBIX MEPOIpPHU-
satruii. OCHOBHBIM HEOJArOMPHUITHBIM SBICHUEM,
3aJCPKUBAIOIINM Pa3BUTHE CEIBbCKOTO XO3SICTBA,
SIBJISIETCS ITAPOKOE PACTIPOCTPAHCHHE 3ACOTCHHBIX
MOYB M OJIM3KOE 3aJieTaHHe K IOBEPXHOCTU 3EM-
W BBICOKOMHHEPAIN30BAHHBIX TPYHTOBBIX BOJI
(Mustafayev, 2022, 276-285; Sadigov, 2024, 266-
279).

Ecnu opoiraeMbie ouBbl B BEPXHUX TOPU30H-
Tax 0OTaThl THIICOM, TO KPaTKOBPEMEHHOE HCITOJIb-
30BaHUE LICIOYHBIX BOJI AJISI OPOILICHUS TAKUX MOYB
HeomacHo. OHAKO B 3aCYIUIMBBIX M TIOTy3acCyIil-
JUBBIX 30HAX LIUPOKO PACHPOCTPAHECHBI IOYBHI,
JUTIICHHBIC THIICA B BEPXHUX TOPU30HTAY (UEPHO3E-
MBI, KallITAaHOBKIE, JTYTOBEIE U JIp.). Micnonp3oBanue

LIETIOYHBIX BOJ HA TAKMX MOYBAX HEU30EKHO MPH-
BOJMT K X BTOPUYHOMY OCOJIOHIIEBAHHIO.

Hns mpoduIakTUKH  HEeOJIaronpusTHBIX —SIB-
JIeHWH HEOOXOAWMBI CHeIHaJbHbIe MEPOTPHUITHS
HE TOJIBKO TI0 TPEAYNpPEKICHHUIO OCOJIOHIIEBAHUS
II0YB, HO U 10 MEJIMOpALMU CaMOil OpOCUTEIIBHON
BOJIBI (HaIIpuMep, TUIcoBanneM). Bmecre ¢ TeM He-
COJIEHasl M He IIEJI0YHAas OPOCHUTEIbHASI BOAA C KOH-
neHTpanueit He Boitre 0,2—0,5 1/11 oka3bIBaeT MmoJio-
JKUTEITFHOE BIIMSTHUE Ha IIEJIOYHbIE TTOYBHI.

B Takux Bozmax cpenu KaTHOHOB OOBIYHO NPE00-
najaeT kanbiui. B pe3ynbraTe opolieHus B Teue-
HUE HECKOJIBKUX JIET WIN JECITUIETUH MPECHBIMU
KaJIBIUI COZIepKAIIUMH BOJIaMH IIEJIOYHBIE TTOYBBI
CTaHOBSITCS HEWTpaldbHBIMU. VX ¢usnueckue, Xu-
MHUYECKHe CBOHCTBA M OMOJIOTHYECKHE OCOOEHHO-
ct yny4maioTrcs. OpolleHne A0IKHO odecredn-
BaTh!

- TIOJTyYeHHE MPOEKTHON MPOIYKIMH PACTEHH-
€BOJICTBA;

- DKOHOMHO€ HCIOJIb30BaHUE BOAHBIX, 3€MEIb-
HBIX ¥ TOTUTMBHO-9HEPTETHYECKUX PECYPCOB;

- HCIIOJIb30BAaHUE BBICOKONPOU3BOJUTEIHLHON
CENIbCKOXO3MCTBEHHOW TEXHUKH TpU 00paboTke
MEIHOPHUPYEMBIX 3€MENb;

- BBICOKAs MPOU3BOTUTENHHOCTD TPYa TPH 9KC-
ITyaTalMd COOPYKEHUH M MEITHOPaTUBHOM cHcTe-
MBI B II€JIOM;

- KOMIUIEKCHasl aBTOMAaTH3alysl TEXHOJOTHYe-
CKHX TIPOIIECCOB, NPH 3TOM CTENEHb aBTOMAaTH3a-
UM JOJDKHA OBITh 0OOCHOBaHA TEXHUKO-DKOHOMH-
YECKUMH pacueTamu:

- coOmrosieHre TpeOOBaHUN OXpaHBI OKPYXKaro-
el MPUPOJTHON CpeJibl CAHUTAPHO-TUTUEHUYECKUX
TpeOOBaHMIA;

- BO3MOYKHOCTh BHECEHUS yNOOpEeHH, XMMMe-
JMOPAHTOB M TePOUIMIIOB C OPOCHTEIBHON BOJOH.

BinsiHue cosield Ha pacTeHuss BECbMa MHOTO-
o0paszno. OHa TposIBIIsiETCS B HAPYLUICHUH U PAJ
OMOXMMHUYECKUX M (DU3HOJOTUYECKUX (PYHKIUN
pacTeHHii, UX BOJHOIO U MUTATEIBLHOTO PEXHMOB,
YCJIOBUH Pa3BUTHUSL U COCTOSAHUS KOPHEBOM CHUCTe-
MBI pacteHuil. [1og BIusHIEM 3aCOJIEHHOCTH TOYBBI
y pacTeHuil 3aMeTHO CHIKAIOTCS WHTCHCHBHOCTD
(doTocuHTE3a M IBIXaHUs, 3aMeIIsIeTCsl OOMEH Be-
mecTB. HakoruieHne cyxoro BemiecTBa C IMOBBIIIE-
HUEM CTENEHU 3aCOJICHMsI MOYBBI CTAHOBUTCS BCE
menbmuM (Mukanova, 2024, 98-118).

[Ipu pa3peneHun MO COCTaBy COJIEH YUHTHI-
BaOTCA TJIAaBHBIM 00pa3oM uX aHMOHBL [lo aTOMy
MIPU3HAKY MPUHATO Pa3inyaTh 3aCOJCHUE CyNb(aT-
HO-COJIOBOE, XJIOPUITHO-CYJIb(aTHOE (¢ mpeodaama-
HUEM cynb(})aToB HaJ XJIOPUAAMH), CYJIb(ATHO-XIIO-
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puaHOEe (¢ TMpeoldiiajaHueM XJIOPUIOB (COJIOBBIC)
HaJ cynbdaraMu) U HaKoHeI, xjaopuaHoe. Cioydan
HUTPATHOTO 3aCOJICHHUS OYCHb DPEJKH, U COOTBET-
CTBYIOIIIME TTOYBBI 3aHMMAIOT BECbMa HE3HAYMTEIIb-
HbIe IUIOIMIATU. B TIpUBEICHHOM BBIIIE TEPEUYHE
THUIIBI 3aCOJICHUS TIOYB TOCTABJICHBI B MOPSIKE Ha-
pacTaHus 3aCyNUIMBOCTH KIMMaTa W YBEIHMUCHUS
CTCTICHU MMHEPAJIN3allii IPYHTOBBIX BO/I, T. €. Ipe-
00J1aJ1al0T TIOYBKI CYJIb(ATHO-COIOBOTO 3aCOJICHUS
Ha CJIa0OMUHEPATU30BAHHBIX I'PYHTOBBIX BOJAX C
XOpOIIMM CTOKOM, B HanOoJee 3aCyIIITUBOM KITH-
MaTe IMOYBBI XJIOPHIHOTO 3aCOJICHUSI ¢ CHIIbHBIMH
MUHEPaTU30BaHHBIME  BOJIaMH,  OO0Jalal0lIMHK
IJIOXHM CTOKOM.

[lepepacnpeneneHue JISTKOPACTBOPUMBIX COJICH
0 TOYBEHHOMY TPO(UITIO 3aBUCUT OT LIEJIOTO Psizia
(bakTOpOB, TaKUX KaK HA4YaJIbHBIC 3aIlachl COJICH,
MUHEpaIU3alys MOJIMBHOM BObBI, [IyOWHA 3ajera-
HUS ¥ MHHEpaJIM3alliu TPYHTOBBIX BOA. B cBs3m ¢
BBICOKMM CTOSTHMEM TPYHTOBBIX BOJ Ha HCCIEIye-
MOM yYacCTKe U UX CYIIECTBEHHON MUHEpaTH3aIe
MMOBCEMECTHO HAOJIIOJ]ACTCSl BTOPHYHOE 3aCOJICHHE

Tanuna 1
Conu, yuacmeylowue 8 3acolleHul no4e

OpOIIIAaeMBIX 3eMellb, 00YCIOBICHHOE MPEBBINICHH-
€M pacxoja TPYHTOBBIX BOJ Ha mcrnapenue (Bomo-
Oyes, 1965, 246; Mycradaes, 2010, 31-38).

B mouBax cocTaB BOJHO-PACTBOPUMBIX COJICH
MOKET OBITh BecMa pazHooOpa3HbiM. Comu 3TH 00-
pasyercsi, OJHOTO, CPABHUTEIIHHO HE OOJIBIINM YHC-
JIOM KaTUOHOB ¥ aHMOHOB. M3 KATHOHOB y4acTBYIOT
rraBHBIM oOpa3zom Na“, Mg™, u Ca™, u3 aHHOHOB-
CI, SO”,, CO”’, u HCO’,. Paznnynoe coyeranue
ATUX KaTHOHOB W aHWOHOB OOPa3yroT CICIYIONTHE
COJIM, MHOTHE U3 KOTOPBIX U COZIEPIKATCSI B 3ACOJICH-
HEIX mouBax (Myctadaes, 2015, 51-53; Zhapaev,
2023, 1678-1689).

Hu osiHa U3 3TUX coJiel He SIBISETCS HEMOCPE/ -
CTBEHHO HEOOXOIMMOM I HOPMAIILHOT'O Pa3BUTHS
CEJIbCKOXO3SIICTBEHHBIX pPACTeHUH. Mexnay Tem
MHOTHE U3 HUX, JJaXKe MPU OTHOCH-TEIHHO HEOOIb-
IIIOM COJIePYKaHHUH WX B TIOYBE, YTHETAIOT KYJIBTYp-
HBIC PACTECHUS U HA3bIBAIOTCS BPEAHBIMU. AKaJEMUK
K.K.I'eapoiiil cunTan, 4to BpeaHble JJi1 pacTeHUH
CBOICTBa COJIOHYAKOBBIX MOYB O0YCIOBICHBI B OC-
HOBHOM MX KaTHOHaMH (Tabi. 1) .

Xnopucteie (xopunel)-anuoH  CepHoKuCIbIe (Cynbharh)

Yrrekucieie (KapOOHATHI) JIByyriekucibie (OukapOoH

cr anuon SO,” CO3” arer) — anmon -HCO,’
NaCl Na,SO, Na,CO, NaHCO,
(oBapeHHasi COb) (rmayGepoB a cob) (conma HOpMasbHas, OenbeBast) (cona nurieBas)
MgCl, MgSO, MgCO, Mg(HCO,),
(XJIOpUCTBIH MarHuit) (ropbkas coJib) (yrnexkuciblii Marauii) (1ByyIIeKHCIbII MarHuii)
CaCl, CaSO, CaCo, Ca(HCO,),
(XJIOPHCTBII KaIbIHiA) (rurc) (13BecTb) (IBYYTJICKHCITBIN KaIbIHA)

ITopsimok TokcuaHOCTH KaTnoHOB Na’, Mgy, K,
Ca. 13 aHMOHOB BecbMa TOKCUYHBIM JIJIsl pACTCHUI
SIBJISIETCSI XJIOP MOH. I10 JaHHBIM MHOTOJIETHUX HC-
CJIeIOBAaHUN BBISIBIICHO, YTO IS HOPMAJIbHOTO H
MPOAYKTUBHOTO BO3JCIBIBAHUS C/X KYyIbTYp, He-
00X0JIMMO CTPOTO€ YCTaHOBIIEHHWE HOPM U CPOKOB
OpOIIICHHSI, YCTPAHCHUS 3aCOJICHHSI M JAPEHAKHBIX
CTOKOB Ha HEKOTOPBIX Yy4YacTKaX, MOJACpKaHUC
YPOBHSI U MUHEPAIU3aLUU TPYHTOBBIX BOJ, a TAKKE
MPAaBWJILHOU PabOThI OPOCU-TEIIBHON TEXHHUKH.

Pesynbrathl uccienoBaHus MOKa3bIBAIOT, YTO
HEYJIOBIIETBOPUTENbHAS paboTa JAPEHaKHOW CH-
CTEMBI U BBICOKAs MHUHEPATU3aIlNs TPYHTOBBIX BOJI
TpeOyIOT MPOBECTH Ha JPEHAXKHOH CHCTEME Mepo-
MPUATHUS, HAPABJICHHbIE HA CHUYKEHUE MUHEPAIU-
3aliy TPYHTOBBIX BOJ. BiusiHEE OpOIICHMS HA W3-
MEHEHUE CBOMCTB U IJIOJAOPOIUE MTOYB MPOSIBISICTCS
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B 3aBUCMMOCTH OT MCXOAHBIX IMTOYBCHHBIX U THAPO-
TCOJIOTUYECKUX YCIOBUM OpPOIIAEMBIX TEPPUTOPUH,
KadeCTBOM MOJUBHBIX BOJI, HHKEHEPHOTO YPOBHS H
COCTOSTHUSI OPOCUTEJIBHBIX CUCTEM, OOIIEH KyJIbTY-
PpbI oporaemoro 3emienenus. [1o 3ToMy B yciaoBusix
MTOCIIEIHETO MMEIOTCS KaK MPUMEPHI JITUTEITEHOTO
COXpaHEHUs] OJNarONPHUSTHBIX CBOMCTB M PEKHMOB
[0YB, TaK W MPHUMEPHl 3HAYUTEIHHBIX HETaTHBHBIX
U3MEHEHUH CBONCTB MOYB U UX PEKUMOB, IPUBO/IS-
IUX K CHUKCHUIO ITOYBCHHOTI'O IJIOA0POAUA.

B HacTosmee Bpems npumepHo 58 % oporae-
MbIX 104YB MyraHo-CalIbsIHCKOTO MaccuBa MUMEIOT
CPEIHIOI0 U CHWIBHYIO CTEICHb 3aCOJICHUS U Tpe-
OYIOT NMPUMEHEHUS KalUTAIBHBIX METHOPATUBHBIX
meponpustuii (Mycragdaes, 2015).

Jiis ocnaOieHust 1 HEUTpaIU3allii HeTaTUBHBIX
MTOCJICICTBUN OPOIICHUST HEOOXOIUM KOMIUIEKC pa3-
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JIMYHBIX MEPOIIPHUATUI, MHOTHE U3 KOTOPBIX XOPOIIIO
W3BECTHBI, HO TI0 Pa3HBIM MPHYUHAM HE OCYIIECTBIIS-
IOTCA WKW NPOBOAATCA B HEAOCTATOYHBLIX O6’beMaX.
KoMmriiekchl 3TUX MepOITPpUSTHIA TOJKHBI OBITH CTPO-
ro nudQepeHIupoBaHbl ¢ YI€TOM KOHKPETHBIX T10-
UBCHHO-MEJIMOPATUBHBIX WU O6].[II/IX OKOJIOTHYCCKHUX
ycnoBuil. CoBepIICHCTBOBAHUE ApPCHA)Ka Ha JIEHCT-
BYIOIIIUX OPOCUTEJBHBIX CHCTEMaX, YCTPOHCTBO CO-
BPEMEHHBIX JIPEHAKHBIX CUCTEM Ha TEPPU-TOPHAX
HOBOTO OPOIICHUS SIBISIETCS] OJTHON M3 BAXKHBIX MEP
MO OCNAOJeHUIO €ro HEeTaTWBHBIX TOCIEACTBHI.
[IpakTrueckn Bce COOPYKEHHS HA OPOCHTEIBHOM
ceTH TpeOYIOT PEeMOHTa WK TiepeycTpoiicTia. [1o He-
KOTOPBIM TIOCTPOEHHBIM COOPYKECHHSAM OTMEYaeTCs
HECOOTBETCTBUC UX TUIIA AKTY BBOJA UJIU IIPOCKTY.

Ha MHOTHX TIepee3iaXx OroJIOBKY 3aBaIMBAOTCS
B KaHaJ, MPOUCXOJUT PACCTHIKOBKA, pa3pyllIeHUE,
3ausieHue TpyO. Toro uax MHOTO peMOHTA TPEOYIOT
MOCTOBBIC TIepee3Ibl. ¥ MHOTUX MOCTOB OTCYTCTBY-
10T TIEPEXOHBIE TUTUTHI, TO3TOMY HAET OOpyIIeHHE
OTKOCOB KaHAJIOB HA CHE3€ C MOCTOB. 3aKPBITHII
JIPEHAaXX YacTO HE BHITMOIHSIET CBOCTO MpeAHa3HaUe-
HUS 10 CIIeTYIONIMM IPUYIHAM: TIOJIIIOP BOBI B Ka-
Hajax, CHJIbHOE MX 3aujICHHE, 3apacTaHUEe OTKOCOB
W JHA KaHAJOB TYCTOH JPEeBECHO-KYCTapHUKOBOU
1 BJIArOJIOOMBOM pacTUTENBHOCTRIO. [10 3THM XKe
MPUYUHAM TIOYTH HEBO3MOXKHO BU3yaJIbHO OOHApY-
JKUTH BBIXOIBI KOJUIEKTOPOB.

OTCyTCTBHE HOPMAJIBHOTO  PETyJIHPOBAHUS
YPOBHS T'PYHTOBBIX BOJ IIPUBOIUT K IIEPEYB-JIAXKHE-
HUIO IJIOMIA/ICH, 8 Ha TAKUX YTO/bSX, KaK MacTOuIIa
K CWJIBHON 3aKOYKapeHHOCTU. M3 BCero BbIIIECKA-
3aHHOI'0 MOXXHO CJ€JIaTb BBIBOI, YTO B YCJIIOBUSAX
MPAKTHYECKU TOJIHOTO OTCYTCTBUSI HEOOXOIUMOTO

Pucynok 1

(bvHAHCHPOBAHHUS JIJIS BHIMOJIHEHUS! PEMOHTHO-3KC-
IDTyaTallMOHHBIX Pa0OT MEIHMOPATUBHBIE CHCTEMBI
MPUXOJISAT B HETOJIHOCTh, Pa3PyLIAFOTCS.

BrImieykazanHbie TPUYHHBI T0-Pa3HOMY BIIHSI-
0T Ha ypoxaifHOCTh. OCOOEHHO CHIIBHO CKa3bIBa-
FOTCSI OHU Ha MPOIYKTUBHOCTH OPOIIAEMBIX 3e6MEJIb.
B cBsi3U ¢ BBIICH3I0KEHHBIM HEOOXOAMMO Iepe-
CMOTpPETh KOHIIETIIIHIO Pa3BUTHUS CEIBCKOTO XO3sii-
cTBa 00J1aCTH B YaCTH UCIOJIb30BAHUS OPOIIAEMbIX
3eMelb, BBIICIUTH IEICBbIC CPEACTBA HA PEKOH-
CTPYKIIMIO W OKCIUTyaTallli0 MEJIWOPATHUBHBIX U
opocurenbHbIX cucteM (Mycradaes, 2015, 51-53).

HccnenoBanus MOKa3pIBAIOT, YTO TIPU HUCIIPAB-
HOM paboTe KOJUIEKTOPHO-APEHAXKHBIX M OPOCH-
TENBbHBIX CHUCTEM Ha OPOILIAEMBIX TEPPUTOPHUSIX
KOJIMYECTBO COJiel B TMOYBe yMeHbImaercs. OHa-
KO Ha TEPPUTOPHSX, TIe OHH pabOTAIOT HEYJIOB-
JICTBOPUTEIBHO, HA000POT, HAOJIOIACTCS YBEIH-
yeHne KojuuecTBa coiei Ha 25-30% (Zhapaev,
2013, 1821-1830; Kunypiyayeva, 2023, 2115-2127;
Mustafayev, 2025, 1688-1698).

Ha Kypa-ApakcrnHcKkoil paBHUHE KOJUIEKTOPHO-
IpeHaXXHast ceTh (PYHKIMOHHUPYET Ha TuIomanu 543
ThiCc. Ta. U3 Hux 310,4 ThIC. T2 — OTKpHITAs, 269,4
TBIC. Ta — 3aKpbITas U 13,2 ThIC. ra —BEpPTUKAIbHbBIC
JIpEHBL. B cBS3M ¢ ncTeueHneM cpoka Iy Obl 00Ihb-
IIMHCTBO U3 HUX JKCIUIYaTHPYETCS HEYIIOBJIECTBO-
pUTEIBHO. Y CTaHOBIICHO, YTO Ha 486,6 ThIC. T'a ATUX
IJIO0MIA/Iell MUHEPATU3aIis TPYHTOBBIX BOJI COCTAB-
nsiet meree 1,0 /1, va 506,0 Teic. Ta — 0T 1 10 3 1/11,
a Ha 459,3 TeIc. ra — 0oitee 3,0 /7.

Hmwxke mnpuseneHs! doTorpaduu HECKOIBKUAX
KOJUIEKTOPHO-JpeHaXHbIX ceTeit Ha Kypa-Ap3ckoii
pasuune (Puc. 1-3)

Thaenvui Llupeanckuil konnekmop, N 40°40°43,36”; E 47°11°25,06”, H=15m

Touswl cunvro 3aconensvt (Aedauickuil patiot)
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Pucynok 2
Taenwiii [Hlupsanckuii konrekmop, N 40°20'06,8"; E 47°42'11,7"; H= -9m

Cononuax (Eenaxckuii pation)

Pucynok 3

Myeanckaa cmenw (I asuwiti Muno-Myeanckuil konnekmop, Umuwnunckuil pation)

N 39053'16,29 "; E 48018'17,42"; H=

Kak BunHo u3 Qororpaduii, Ha TeppuUTOpH-
sIX CO cnaboil paboTOH KOJIIIEKTOPHO-APEHANKHBIX
CHUCTEM HaOJIIOJIAeTCsl 3aCOJICHUE M 3aCOJICHHOCTh
noyB. OHAKO HA TEPPUTOPUAX C MX HCIPABHOMN
paboToii HaOII0AaeTCsl CHHKEHHUE COJIEPKaHUS CO-
Jell B MOYBaxX M YBEIMYCHUE TUIONIA N HE3aCOJICH-
HBIX TOYB. sl ymydmeHus BOJHO-(U3NIECKUX
CBOMCTB IOYB HCCIEAYEMON TEPPUTOPUH, HYXKHO
JOOUTHCSI HOPMaJIbHOW Pa0OThI CYLIECTBYIOLIMX
JIPEHOB M OPTaHU30BAThH PETYIISIPHOE COpachIBaHNE
9THX BOJ| coOMpaTreieM B KOJUICKTOpHL. B ciydae
HEBO3MOKHOCTH PEMOHTA JPEHAXHBIX CUCTEM, Ha
9THX Y4acTKax HYKHO HCIOJb30BaTh BPEMEHHBIC
npenbl (royomna 0,8-1,0 M) ¢ MexpaccTOSHHEM
25-50 M, BpemeHHble cobupatenu (riryouna 1,0-
1,5 M) u oOecriedyuTh cOpachIBaHHE OPOIIAEMBIX
BOJI B [TIOCTOSTHHBIC IPCHBI.
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-1lm

He 3aconennvie nousol

3akiauyeHue u NpeaI0KECHU ST

IIpoBeneHHBIMH WCCIICTOBAHUSIME  BBISIBIICHO,
YTO KOJIUYECTBO COJIEH B OPOIIAEMBIX JTyTOBO-CEPO-
3eMHBIX M CEPO3EMHO-TYTOBBIX IMMOYBAX OMBITHOTO
ydacTka 1o xsionyatHuk cocrasiset 0,27-0,69 %,
amop 3epHoBbIe — 0,38—-0,78 %. KomnuecTBo morio-
IICHHBIX OCHOBAHHU TI0J] XJIOMTYATHHUK- BaphbHpPOBa-
710 B ipefenax 26,7—33,8 Mr-oks, a moJ1 3pHOBBIMHA
KynbTypaMu — B mnpenenax 23,5-35,6 mr-oks. Be-
nuauHa pH Mo 3epHOBBIMU KYJIBTypaMU MEHSIIACh
B mpenenax 7,7-8,1, a mox xiomyaTHUK—7,6—8,5.
YCTaHOBJIEHO YTO, JAHHBIC THITBI TIOYB I10 THILY
coJiel XJIOPUIHBIH, Cynb()aTHO-XIOPUAHBIA U XJIO-
puaHo-cysbdarHeiii. OO0beMHast Macca 3TUX THUIIOB
MOYB B BEPXHEM cJioe goxoauT 10 1,51-1,60 r/em® u
BBIIIIE, yIeabHas Macca — 10 2,68-2,73 r/em®, a co-
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Jepkanue GU3NIEeCKOH TIMHbI cocTaBisieT 65-80%.
[ToBbIIeHHE TPOJYKTUBHOCTH 3THX IOYB MOMXKET
OBITH OCYIICCTBJICHO NPU NPOBEICHUU MNEPHUOAM-
YEeCKH TIyOOKOro phIXyieHUs. [IpOMBIBHYIO HOpMY
BOJIBI JUISI 3COJICHHBIX ITOYB (C COJCPKaHUEM COJEH
2,0-3,0 %) pexomenmyem 10000—12000 m3/ra, a st
CPaBHUTEJIBHO MEHEE 3aCOJICHHBIM MOYBaM (C CO-
nepxxanuem come i 1,0-2,0 %) — 6000-8000 w3/
ra. Boga nomkHa mopaBaThCcs OJJHOPA30BBIMU HOP-
mamu 1o 2000— 2500 m3/ra. TIpoMBIBKY cCliemyer
NPOBOJMTH B OCEHHE-3UMHHUI MEPUO TOAa, YTOOBI
n30ekKaTh BOCCTaHOBJICHHs 3acolieHus. [louBa B
NEePBBINA TOA MOCEe MPOMBIBKH JOJDKHA 3aHSTH CO-
JIEyCTOWYMBBIE KYJIbTYpPbI (TYMEHB, COPTO U T. 1.),
BHOCUTbH OpPraHOMHHEpAaJIbHbIC YHOOpEHHS C IpH-
MEHEHUEM TPOMBIBHOTO PEKUMa OPOIICHHS. ITOT

METOJ CIOCOOCTBYET 00OTralieHHI0 KOpHeoOuTae-
MOTO CJIOSl TIOYBBI OPTaHMYECKUMHU BEIIECTBAMU H
YJIYYLIEHUIO METHOPATUBHOTO COCTOSHUS MTOYBBI.

[IpoBeneHHbIE HicCTIeIOBAHMS TTOKA3BIBAIOT, YTO
B ycnoBusax Kypa-ApakcHHCKOM HU3MEHHOCTH B T
TOJIBI, KOTJa TOJISi 3aHATHl 3€PHOBBIMHA U XJIOIKO-
BBIMH KYJIBTypaMH, HEOOXOAUMO TOcie UX YOOpKH
BBICEBaTh KOPMOBBIE U IPYTHE CENbCKOX03IHCTBEH-
HBIE KYJIBTYPBI C KOPOTKUM BET€TALIMOHHBIM MEPUO-
JIOM. DTO JacT BO3MOXXHOCTh HE TOJIBKO YIIYYIITHUTh
MEJIMOPATUBHOTO COCTOSHUS 10YB, HO U TOJIYYHUTh
JIOTIOTHUTEIIBHBIN yposkaid. [ yiydmenus cimado,
CpEeAHE U CHIIBHO 3aCOJICHHBIX IT0YB HEOOXOIUMO HE
TOJIbKO TPABMJIBHO YCTAHOBUTH TTOJIMBHBIE HOPMBI,
KOJIMYECTBO U CPOKH TOJIMBOB, HO U CJIEIYET BBICE-
BaTh COJICYCTOWYMBBIC KYJIbTYPHI.
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SPATIAL HETEROGENEITY OF GREENNESS
IN ALMATY ACROSS DISTRICTS: COMPARING TOTAL AND
ROAD-PROXIMATE URBAN GREENNESS (M?PERSON) USING
A SUMMER 2025 NDVI COMPOSITE

The aim of this study is to quantify the spatial heterogeneity of greenness in Almaty across eight
administrative districts and to compare total greenness (within administrative boundaries) with road-
proximate urban greenness constrained to the road-buffer-defined urban proxy, using area- and per-
capita indicators (m*person). The methodology is based on Sentinel-2 L2A data (Copernicus Browser)
and a summer NDVI composite for June-August 2025 constructed as the pixel-wise median of eight
low-cloud scenes. Greenness was mapped using NDVI thresholding (primary threshold NDVI > 0.30;
sensitivity analysis for NDVI > 0.25 and NDVI > 0.35). Road-proximate urban greenness was op-
erationalized as green pixels located within a 500-m buffer around the street network (QuickOSM),
followed by district-level zonal statistics in QGIS; per-capita values (m*person) were computed us-
ing official population statistics as of 1 July 2025 (Bureau of National Statistics). The originality and
value of the study lie in a reproducible separation of “territorial” versus “urban-fabric” greenness for
a city whose administrative extent includes large natural landscapes, improving interpretability and
reducing upward bias in district comparisons. Results show that for NDVI > 0.30, Almaty’s total
green area equals 591.45 km? (254.94 m?*person), whereas road-proximate urban greenness equals
442.05 km? (190.54 m?*/person), representing 74.7% of total greenness by area. At the district level,
road-proximate urban greenness ranges from 49.24 m*person (Almaly) to 476.39 m?/person (Medeu),
a 9.67-fold disparity; the top three districts are Medeu, Nauryzbay, and Turksib, while the lowest val-
ues occur in Almaly, Auezov, and Zhetysu. District rankings are robust to the NDVI threshold choice
(0.25/0.30/0.35).

Keywords: NDVI, Sentinel-2, road-proximate urban greenness, green space, Almaty, m*person.
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AAMaTbl KaAaCbIHbIH, ayAQHAAPbI OOMbIHILIA KOBraAAQHYAbIH, KeHICTIKTIK 9pTeKTIAiri:
2025 XbIAFbl XKa3Fbl NDVI-KOMMNO3UT Heri3iHAE XaArbl XkoHe
YKOA XKeAiCiHe XKaKbIH KeraAAaHyAbl (M2/apaam) CaAbICTbIPY

byA 3epTTeyaiH MakcaTbl — AAMATbl KaAaCbiHbIH Ceri3 oKiMLLIAIK ayAaHbl GOMbIHLLIA >KACbIA >Ka-
MbIAFbIHbIH KEHICTIKTIK 8PKEAKIAIriH CaHABIK TYPFblAaH OaFaAdy >KoHe ayAaHAbIK, LiekapaAap iWiHAeri
>KaATbl XKaCbIA XKaMbIAFbIHbI >KOA Oybepi apKblAbl aHbIKTaAFaH KaAaAbIK, MPOKCU-aiMMaKMNeH LLIEKTeAreH
SKOA >KEAICIHe >KaKblH KAAAAbIK, >KaCbIA >KaMbIAFbIMEH CaAbICTbIPY. baFaAay yLUiH ayMaKTbIK, XX8He >KaH
6acblHa LIaKKaHAAFbl KepceTkiwTep (M¥aaam) KOAAAHbIAABL. 3epTTey aaictemeci Sentinel-2 L2A ae-
pekTepiHe (Copernicus Browser) skaHe 2025 >KbIAFbl MayCbIM—TaMblI3 aiAapbl YiliH OYATTbIAbIFbI TOMEH
Ceri3 CryTHUKTIK KOPIHICTiH MMKCEAbAIK MeAMAHAChI Heri3iHAe KypacTblpblAFaH »kaszfbl NDVI komno-
3UTiHe Herizaeai. 2XKacbIA >kambiaFbl NDVI wekTi MeHAEPI apKbIAbl KAPTAAAHADI: HETI3ri LWeK peTiHAe
NDVI > 0.30 aAblHAbI, aA Ce3iMTaAABIKTbI Taaaay yiwiH NDVI > 0.25 xeHe NDVI > 0.35 MaHaepi
KOAAQHbIAABL. JKOA >KeAiciHe KakblH KaAaAbIK >KacblA >KambIAFbl QuickOSM apKbiAbl aAblHFaH Kelle
JKEAICIHIH, aiHaAacbiHAaFbl 500 M Gydrep WweriHAe OpHaAacKaH >KacbIA MUKCEAbAEP PETIHAE aHbIKTaA-
Abl. Opan keniH QGIS 6araapAaamacbiHAQ ayAQHABIK, AEHIeMAE 30HAAbIK, CTaTUCTMKA ECENTeAAl, aA
>KaH bacbiHa WaKKaHAarbl MBHAEP (MYaaam) 2025 XbIAFbl 1 LWIAAEAETT PECMM XaAbIK, CaHbl AepeKTepi
HerisiHae ecenTeaAi (YATTbIK, CTaTUCTMKA GIOPOCHI). 3epTTeYAIH 63iHAIK epeKleAiri MeH KYHAbIAbIFbI
SKIMLLIAIK ayMaFblHa ipi TabuFKn AaHALIAGTTAp KipeTiH KaAad YIUIH «ayMakKTbIKy XXOHE «KaAaAbIK, TiHre
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JKaKblH» YKACbIA >KaMbIAFbIHbI KalMTaAQHATbIH ©AIC apKblAbl @XKblpaTyblHAQ. ByA HaTUXKeAepAi TyCiHAI-
PYAI >KaKCapTbin, ayAaHAQP apacblHAAFbl CAAbICTbIpyAAPAA KOPCETKILUTEPAIH LaMaAaH TbIC »KOFapbl
GaraAaaHyblH a3anTaabl. HoTmxxeaep kepcetkeHaern, NDVI > 0.30 kesiHae AAMaTbl KaAACbIHbIH, XKaAMbl
>KacblA aymarbl 591.45 kM? KypanAbl (254.94 M*/apam), aA XKOA >KeAiCiHe >KakblH KaAaAbIK, >KaCbIA >Ka-
MbIAFbI 442.05 KM? Kypanabl (190.54 m?/apam), GYA >KaArbl )KaCbIA ayMaKTbiH 74.7 %-biHa TeH. AyAaH-
AbIK, AEHIerAe XOA >XXEeAICiHe XaKblH KAAAAbIK, KacbIA XKambIAfbl 49.24 m*apamHaH (AAMaabl) 476.39
M¥Yapamra AeiiH (Meaey) e3repin, arbipmallblAbIk, 9.67 eceHi Kypanapl. EH xorapbl kepceTkiltep Me-
Aey, Haypbizbait xxeHe Typkcib aysaHAapbiHAa 6alkasca, eH ToeMeH MaHAep AAMaAbl, Oye30B XXoaHe
KeTicy aypaHA@pbiHAQ TipKeAai. AyaaHApAbiH perTuHri NDVI wekTi MaHAEPIHIH TaHAAAYbIHA Ka-
ThICTbI TYPaKTbl 60AbIN Kaaabl (0.25/0.30/0.35).

Ty#in ce3paep: NDVI, Sentinel-2, 5K0A >KeAiciHe »KaKblH KaAaAbIK, >KaCbIA >KaMbIAFbI, XKaCbIA KEHiC-
TiK, AAMaTbl, M¥aAam.
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lNpocTpaHcTBEeHHasi HEOAHOPOAHOCTb O3eAeHeHUs1 AAMaTbl
B pa3pe3e PaioHOB: CpaBHeHHe 06LLei U TOPOACKOI 03€AeHEHHOCTH, NMPUAeraloLLLei
K AOPOXHO# ceTn (M*/yeA.) no AetHemy NDVI-komnosuty 2025 ropa

LleAbto AQHHOTO MCCAEAOBAHMS IBASIETCS KOAMYECTBEHHAS OLLeHKa NMPOCTPAHCTBEHHOM HEOAHOPOA-
HOCTM 03eAEHEHHOCTM AAMATbI MO BOCbMM aAMMHMCTPATMBHbBIM PAioHaM, a Takxke CpaBHeHue obLieit
03EAEHEHHOCTU B NMpeAeAax aAMMHUCTPATMBHbBIX FPAHWUL, C FOPOACKOM O3€AEHEHHOCTbIO, MPUAEraioLLen
K AOPOXXHOM CETU U OrpaHUUYEHHO FOPOACKMM MPOKCU-NIPOCTPAHCTBOM, OMPEAEAEHHbIM Ha OCHOBE
AOpPOXHOro Gydepa. AAs OLEHKM MCMOAb30BAAMCH MAOLIAAHbBIE MOKA3AaTeAM M MOKA3aTeAM Ha ALy
HaceAeHus (M?/ueA.). MeTOAOAOTMS MCCAEAOBAHMS OCHOBAHa Ha AaHHbIX Sentinel-2 L2A (Copernicus
Browser) n AetTHem NDVI-komno3ute 3a nioHb—aBryct 2025 roaa, NOCTPOEHHOM Kak MUKCEAbHAs mMe-
AMaHa BOCbMM CMYTHMKOBbIX CLIEH C HM3KOM 0O6AQUHOCTbIO. KapTupoBaHMe 03€AEHEHHOCTH BbINMOAHEHO
MEeTOAOM NMoporosoi kaaccudpumkaumm NDVI: B KauecTBe OCHOBHOIO nopora MCroAb30BaHO 3HayeHue
NDVI > 0.30, a AA9 aHaAM3a YYBCTBUTEABHOCTM MpuMeHeHbl noporn NDVI > 0.25 n NDVI > 0.35.
[opoACKas 03eAeHEHHOCTb, MPUAEratoLLast K AOPOXKHOM CeTu, Bbiaa OrnepaLmoHaAM3MpoBaHa Kak 3eAe-
Hble MUKCEAM, PaCcroAOXKeHHble B npeaeAax 500-meTpoBoro 6ydepa BOKPYr YAUUHO-AOPOXKHOM CETH,
noAyueHHon ¢ nomotubio QuickOSM. Aaree B QGIS 6biaa paccumTaHa 30HaAbHas CTaTUCTMKA Ha YPOB-
He paroHOB, a 3HAYEHMs Ha AYLIY HAaCEAeHUS (MY/UeA.) ONPEeAEAEHbl C UCTIOAb30BaHMEM OULIMAAbHbIX
A@HHbIX O YMCAEHHOCTM HACEAEHMS MO COCTOSHMIO Ha 1 nioasd 2025 roaa (biopo HaumMoHaAbHOM cTaTu-
cTukm). OpPUrMHAAbHOCTb U LLEHHOCTb MCCAEAOBAHMS 3aKAIOYAIOTCS B BOCMPOUM3BOAMMOM Pa3AEAeHMU
«TePPUTOPUAABHOI» U «FOPOACKOM» O3€AEHEHHOCTU AAS FOPOAQ, AAMMHUCTPATMBHAY TEPPUTOPUS KO-
TOPOro BKAIOYAET KPYrHble NMPUPOAHbIE AQHALIA(TbI. Takol NOAXOA NMOBbLILLAET MHTEPNPETUPYEMOCTb
pe3yAbTaTOB M CHMXKAeT PUCK 3aBbllLEHWUs NoKasaTeAel Npy CpaBHEHMM panoHOB. Pe3yAbTaTbl noka-
3aau, uto npu NDVI > 0.30 o6buias nAoLLaAb 3eAeHbIX TeEPPUTOPMIA AAMaTbl cocTaBAasieT 591.45 km?
(254.94 m?/4en.), TOorpa Kak ropoAckasi 03eAeHEHHOCTb, NMPUAEraioLlas K AOPO>KHOM CeTU, COCTaBASIET
442.05 kM? (190.54 M/ueA.), uTo COOTBETCTBYET 74.7% OT 06Leit NAOLAAM 03eAeHeHHoCTHU. Ha pait-
OHHOM YPOBHE 3HAUYeHWsI FTOPOACKOM O3€AEHEHHOCTU, NMPUAEraloLLei K AOPOXHOM CeTU, BapbUPYIOTCS
oT 49.24 mM*/4yeA. B AAMAAMHCKOM parioHe A0 476.39 M*/ueA. B MeAeyCKOM paiioHe, YTO COOTBETCTBYET
9.67-KpaTHOMY pa3AMUMIO. TPemMsl parfioHamM C HaMOOABbLLUMMU MOKA3aTeASIMU SIBASIOTCS Meaeyckuit,
Haypbizbanckmii n TypkCMBCKMI panoHbl, TOrAa Kak Camble HM3KME 3HaueHnst HabAAQIOTCS B AAMa-
AMHCKOM, Ay330BCKOM M JKeTbICYyCKOM paioHax. PaH)XMpoBaHWe paiOHOB OCTAeTCsl YCTOMUMBbBIM NP
BbIGOpEe pasAmMUHbIX MOPOroBbix 3HaveHnint NDVI (0.25/0.30/0.35).

KatoueBblie caoBa: NDVI, Sentinel-2, ropoackast 03eAeHEeHHOCTb, NMpUAeratoLLas K AOPOXKHOM CeTH,
3eAeHble NMPOCTPAHCTBA, AAMATbI, M%/YeA.
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CPABHUTEAbHbIM AHAAU3 METOAOB OLIEHKU
TPAHCMOPTHOM AOCTYNMHOCTU U
PA3PABOTKA UHTETPUPOBAHHOIM CUCTEMbI
AASl CEBEPO-KA3AXCTAHCKOM OBAACTU

B AaHHOV CcTaTbe Mbl aAaQNTUPOBAAM KAQCCMUYECKME METOAbI OLLEeHKM TPaHCMOPTHOM AOCTYMHOCTU
noA cneundmky AoposkHon cetn CeBepo-KasaxcTaHCKom 06AaCTH, yUnTbIBAsS 3HAUMTEAbHYIO YAAAEH-
HOCTb HAaCEAEHHbIX MYHKTOB OT MarnMCTPaAbHbIX MyTen. Mbl MOAAraemM, UYTO CTaHAAQPTHbIE MOKa3aTeAmn
TPaHCMOPTHOM 06ECNeYeHHOCTM AQIOT AMLLb MOBEPXHOCTHOE MPEACTABAEHME O CUTYaLMU B PErMOHE.
AAs CeBepo-KasaxcTaHckoi 06AaCT1 KPUTMYECKM BAXKHO AOMOAHUTb 3T METOAbI OLEHKOM PEeaAbHOM
3KCMAYaTaLMOHHOM HAAEXKHOCTN AOPOXKHbIX MyTel. B cB43M C 3TMM NPOBEAEH CPaBHUTEAbHbI aHAaAU3
OTEYECTBEHHbIX 1 3apyBeXKHbIX METOAMK OLIEHKM TPAHCTMIOPTHOM AOCTYTNHOCTM, BKAIOYAst FPaBUTaLIMOH-
Hble MOAEAU M METOA HaKOMAEHHbIX BO3MOXHOCTEN. Mbl YCTaHOBWAM, YTO CYLLECTBYIOLLME METOAMKMN
AQIOT YIMPOLLEHHYIO KapTMHY, TakK KaK He yuuTbiBaloT crneumdmyeckme pmckm CeBepo-KasaxcTtaHCKom
00AACTM — OT BECEHHEeN PachyTuLibl AO Pa3HOro YPOBHS MH(PACTPYKTYPHOIO MOTEHLIMAAA MaAbIX U
OMOPHbIX CeA.

B kauecTBe pelueHMs npeaAaraem MHTErPUPOBAHHYIO CUCTEMY OLeHKWM TPAHCMOPTHOM AOCTYMHO-
CTWM, OCHOBAHHYIO Ha COYETaHWU reOMH(POPMALIMOHHBIX CUCTEM M MHCTPYMEHTOB FPaBUTALMOHHOIO MO-
AEAMpPOBaHUg. B oTAMUME OT TPAAMUMOHHBIX MOAXOAOB, MPEAAOYKEHHAS MOAEAD MO3BOASET YUMTbIBATh
He TOAbKO BpeMd MepemeLleHns, HO U AOCTYMHOCTb Pa3AMYHbBIX BUAOB YCAYT M SKOHOMUYECKMX BO3-
MO>KHOCTEMN.

[NoAy4YeHHble pe3yAbTaTbl MOTYT ObiTb MCMOAb30BaHbI MPY MAAHMPOBAHUM TPAHCTIOPTHOM MH(Dpa-
CTPYKTYpPbl PErMoHa, B TOM YMCAE AAS 0OOCHOBaHMS MPUOPUTETOB MHBECTMPOBAHMS M MOBbILLIEHMS
CBSI3HOCTU TeppuTopun. [1peAAO>KeHHbI MOAXOA HaMpaBAEH HA CHMYKEHME MPOCTPAHCTBEHHbIX AMC-
NponopLmii 1 nosbileHne 3hpeKTMBHOCTU PErMOHAAbHOIO Pa3BUTHUS.

KaroueBblie cAoBa: TpaHcropTHas AocTynHocTb, CeBepo-KasaxcraHckas 06AacTb, reomHgopmalm-
OHHble CUCTEeMbI, MHTErPUPOBAHHAY CUCTEMA, MPAaBUTALLMOHHAS MOAEAD.

A.B. Zholdasbek, N.M. Orynbayev, D.K. Molzhigitova,
Sh.K. Kadyr, A.A. Arystanov*

Kazakh National Agrarian Research University, Almaty, Kazakhstan
*e-mail: adilet_098.kz@mail.ru

Comparative analysis of transport accessibility assessment methods
and development of an integrated system for the North Kazakhstan Region

This article adapts classical transport accessibility assessment methods to the specific characteristics
of the road network in the North Kazakhstan Region, accounting for the significant remoteness of settle-
ments from trunk routes. We contend that standard transport provision indicators offer only a superficial
understanding of the regional situation. For the North Kazakhstan Region, it is critical to supplement
these methods with an assessment of actual operational reliability. Consequently, a comparative analysis
of domestic and international assessment methodologies was conducted, including gravity models and
the cumulative opportunities method. Our findings indicate that existing frameworks provide an over-
simplified picture, as they fail to account for region-specific risks—ranging from spring thaw to varying
infrastructure potentials between small and support rural settlements.

As a solution, we propose an integrated transport accessibility assessment system based on the syn-
ergy of Geographic Information Systems and gravity modeling tools. Unlike traditional approaches, the
proposed model accounts not only for travel time but also for the availability of various services and eco-
nomic opportunities. The results can be applied to regional transport infrastructure planning, specifically
to justify investment priorities and enhance territorial connectivity. The proposed approach is aimed at
reducing spatial disparities and increasing the overall efficiency of regional development.

Keywords: transport accessibility, North Kazakhstan Region, Geographic Information Systems, inte-
grated system, gravity model.
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KeAIKTiK KOAXETIMAIAIKTI 6aFaray dAiCTEPiH CAAbICTbIPMAAbI TAAAQY XKOHE
CoatycTik Ka3zakcraH 00AbICbI YLIiH MHTErpalMsiAaHFaH XXYHeHi a3ipAey

Bbya makarapa CoaTycTik KasakcraH 0OAbICIHbIH XKOA >KEAICIHIH epeKLLEeAiKTePI MEH eAAl MEeKeH-
AEPAIH HEri3ri MarmcTpaAbAbIK, >KOAAAPAAH €ABYIP KALWbIKTbIFbIH €CKepPe OTbIPbIN, KOAIKTIK KOAXETIM-
AIAIKTI BaFaAayAblH KAQCCHMKAABIK, daicTepiHe BertimaeAik. KOAIKTIK KamTaMachi3 eTiAyAiH CTaHAQPTTbI
KepCeTKilITePi OHIPAET >KaFAai TypaAbl TOAbIK TYCiHIK 6epmeiai aen ecenteimis. CoatycTik Kasak-
CTaH 0OAbICHI YLLiH OYA AICTEPAI XKOA GaFbITTapbl YLIIH HAKTbl ManAaAaHyAbl TOAbIKTbIPYAbIH MaHbI3bl
30p. OcbiFaH opai KOAIKTIK KOAXKETIMAIAIKTI 6aFarayAblH OTAHABIK XKOHE LLETEAAIK 8AicTeMeAepiHe,
COHbIH, iILLIIHAE TPaBUTALMAABIK, MOAEABAEP MEH YKMHAAFAH MYMKIHAIKTED ©AiCIHE CaAbICTbIPMAAbI TaA-
Aay Kyprisaik. KoApaHbICTarbl SAICTEPAIH TOAbIK, KOPIHIC GEPMENTIHIH aHbIKTaAbIK, ©MTKEHi oAap
CoaTycTik KasakcraH 0OAbICbIHA TOH — KOKTEMri epireHHeH 6acTarn LaFblH XKOHe TipeK ayblIAAAPAbIH
MHPaKYPbIABIMABIK, BAEYETIHIH, BPTYPAI AEHIeliHe AeliH ecenke aaManAbl.

MaceneHi Welly peTiHAE reoakmnapaTTbiK, XXYHeAep MeH rpaBUTALMSAbIK MOAEAbAEY KypaAAapbl-
HbIH, YMAECIMIHE HEri3AEAreH KOAIKTIK KOAXKETIMAIAIKTI GararayAblH MHTErpaumsiAaHFaH Kyneci ycbl-
HblAQAbl. BYA >KyMeHiH ABCTYPAI TOCIAAEPAEH albIPMALLbIAbIFbI, YCbIHbIAFAH MOAEAb TEK >KOA >KYPY
yakbITbIH FaHa eMeC, COHbIMEH KATap 8PTYPAI KbI3MET TYPAEPi MEH SKOHOMMKAAbIK, MYMKIHAIKTEPAIH,
KOAXKETIMAIAITIH A€ eckepyre MyMKIHAIK Bepeai.

AAbIHFAH HOTMXKEAEep alMMaKTbIK, KOAIK MH(PAKYPbIAbIMbIH KOCMapAayAd, COHbIH, iliHAE MHBECTU-
LMsIAQYAbl HETI3ARY >KoHE aiMaKTbIK, GaAQHbICTbI >KaKCapTy YLLiH NanAaAaHbIAYbl MYMKIiH. ¥ CbIHbIAFaH
TOCIA KEHICTIKTIK AMCNPOMNopUMSIAapAbl a3anTyFa XKaHE BHIPAIK AaMyAbIH TUIMAIAITIH apTTbipyFa Oa-

FbITTAAFaH.

Ty#iH ce3aep: KOAIKTIK KoAXeTiMAIAIK, COATyCTiK KasakcTaH 06AbIChI, reoaknapatTbik, XKyneAep,

MHTerpaumsiAQHFaH >Kyie, rpaBUTauMSIAbIK, MOAEAD.

BBenenne

TpaHcmopTHasE JOCTYIMHOCTb 3TO KPUTHYECKHN
(baxTop KOTOpasi OnpezessieT perHOHANBHOE Pa3BH-
THE, IKOHOMUYECKHE MTOKAa3aTeIn U KayecTBO KH3-
HU HaceneHus. Korjga TpaHcmopTHas cucrema pa-
0oraeT 3()(heKTUBHO — pacTeT MPOU3BOIUTEIHLHOCTh
TPyJa, PacUIMPSIIOTCS TPAHUIBI PHIHKOB U TOBBI-
H1aeTcsi ”HBECTUIIMOHHBIH MOTEHINAN PErHOHA.

HNaterpanus pernonoB Kazaxcrana HyxaaroTcs
B HOBBIX OTKDBITHSX, CTapble METOIbl OIICHKH
yCTapenu W HaM Hy)KHa Oosee coBpeMeHHas 0asa,
ananTupoBaHHas mona peruoH. Ceepo-Kazaxcran-
cKas 00I1acTh UMeeT OOIIMPHYIO TEPPUTOPHIO, HU3-
KyI0 TJIOTHOCTh HACEJICHUS M PE3KO KOHTHUHEH-
TaJILHBIN KITUMAT. ITH (HaKTOPHI BIHSIOT HA COCTOSI-
HHE JTOPOYKHOH CETH U HAAEKHOCTh TPAHCIIOPTHBIX
COOOIIIEHUIA.

Hnst MOBBIIIIEHUS IMOTEHIIHAIa CKO
HEOOXOJMO BHEJIPUTH PsJi CTPATETHi pasBUTHS,
KOTOpPbIE OPUEHTHPOBAHBI Ha PEHICHUE HACKOJIBKO
OBICTPO W YAOOHO >KHTENH MOTYT N00Opatbes 10
CBOUX ITyHKTOB HAa3HAUCHHS.

Uens wuccrnenoBanusi — TNPOBEICHHE CpaBHHU-
TENBHOTO aHANIM3a METOJMK OLECHKU TPAaHCIOPTHOW
noctynHoct Kazaxcrana 1 MUpOBOTO OITBITA OLIEHKH
TPAHCHOPTHON JIOCTYITHOCTH, MX NPUMEHHMOCTh W

anantuBHOCTH o1l CeBepo-KazaxcTaHckyto o0nacTb,
pa3paboTka KOHIEMINY HHTETPUPOBAHHOW CHCTEMBI
OLIEHKH TPaHCIIOPTHOM JOCTYITHOCTH.

MartepuaJibl 1 METOABI HCCIIEIOBAHUS

Cesepo-Kazaxcranckas obnacts (CKO) 3anu-
maet 98,0 Teic. KB. kM (3,6% Ttepputopun PK) c
HacejaeHreM 522,2 TeIC. 4elloBeK Ha Hadano 2025
roga. Crierdyika peruoHa — BBICOKAs OJIS CEJb-
ckoro Hacenenus (50,5%) u arpapHas chenua-
Tu3anus — TPEObSIBISIET 0COOBIe TpeOOBaHUS K
TPAHCIIOPTHOW CBA3HOCTH.

ABTonOpOXXkHas MHPpacTpykTypa. O6mas npo-
TSOKEHHOCTB CeTH cocTtaBiisieT 8883,4 kM. AnHanns
ITOKa3ai KPUTHYECKUH JricOaianc B KauecTBe JOPOT
pa3HOro 3HAYEHUS:

PecniyOmmkanckue moporu (1969,8 km): 87%
HaXOJATCS B HOPMAaTHBHOM COCTOSIHHH.

Oo6uactabIe mopord (1983 kM): B HOpMaTHBHOM
coctosiHMH Haxoaatcs 84%, onnako 16% (325,4 km)
TpeOyroT HeMeieHHoro pemonTa. Ilpu stom 31%
JOPOT UMEIOT TPaBUITHO-1IIe0EHOUHOE TOKPHITHE, a
1,3% — rpyHTOBOE.

Paitonnsie moporu (4463,2 km): Camoe ciaboe
3BeHO. Jlumb 66,1% nopor HaxoAsITCSI B HOPMATUB-
HOM cocTosiHuH. [loutn yetBepTh cetn (24,1% mn
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CpaBHPITeJ'IBHLIﬁ aHaJin3 METOAO0B OLICHKH TpaHCHOpTHOﬁ JOCTYIIHOCTHU U pa3pa60TKa HHTCTpHpOBaHHOﬁ CUCTCMBI...

1075,9 kM) — 3TO TPYHTOBBIE TOPOTH, UTO CTACT UX
MIPAKTUYECKH  HEMPOXOAMMBIMH B IIE€PUOJBI
Mexce30Hbs 1 maBokoB (Akimat of NKR, 2025).
Kapra  aBromoOmieHbIX  gopor  Cesepo-
Kazaxcranckoit 001acTy IpUBOANUTCS Ha pUCYHKE 1.
OO11ecTBEHHBIH TPAaHCIIOPT H  COLMAJIbHAsS
JOCTYNHOCTh. TeKkylasi cucreMa IMacCa)KHPCKUX
MEPEBO30K XapaKTepU3yeTCs] HU3KOH IUIOTHOCTBIO
oxBara: M3 635 cenbCKUX HACEICHHBIX ITyHKTOB
00JIaCTH peryJisipHBIM aBTOOYCHBIM COOOILICHHEM
oxBayeHo smmb 337. Takum oOpazom, 47% cén
(TOYTH TIOJIOBHHA PETHOHA) HE UMEIOT CTAOMIILHOTO
TPAHCIIOPTHOTO IOCTYIa K pAHOHHBIM M 00JaCTHBIM
HeHTpaM. HaOmiomaeTcss TeXHHYECKHH pa3pblB:
CpemHHN BO3pacT aBTOOYCOB Ha BHYTPHPAHOHHBIX
MapuipyTax cocTaBiseT 15 5eT, B TO BpeMs Kak B
ITerpomaBnoBcke — 7 jer. OTO  CHIDKaeT
HaJIe)KHOCTh CUCTEMBI.
KenezHoaOpOKHBIN U BO3AYIIHBIA TPAHCIIOPT.
[leTpomnaBioBCcK ocTaeTcsi KpyHHEHIIUM y37I0M
Ha TPaH3UTHOM KOPHAOpE, OJHAaKO AaHHble 2024

Pucynok 1

rojia MOKa3bIBAIOT CHIKEHUE HHJIEKCA (PU3HUECKOTO
oobema (MPO) naccaxupoodopora 1o 061acT 10
87,1-91,3% K ypOBHIO IPOIILIOTO TOAa. ITO MOXKET
yKa3bIBaTh Ha ITEPETOK IaCCAXKHPOB HA aBTOMO-
OWIBHBIH TPAHCIIOPT, YTO emle OOJBINe YBEIH-
YMBAET HArpy3Ky Ha W3HOLICHHYIO IOPOXKHYIO CETh
(Kazakhstan Railways [KTZ], 2024).

B 10 xe Bpemsi, Omarogapsi cyOCHIMPOBaHUIO,
ABHANEPEBO3KU IOKA3bIBAIOT POCT: MACCAXKHUPO-
MOTOK a’poropTa T. [leTponaBnoBCcK yBETHUUICS €
18,4 TrIc. (2018 T.) MO 85 THIC. YenoBek (2023 1.),
oOecreunBasi CBSI3b PETHOHA C MErarojlucaMu
(Acrana, Ammater, IlemMkent) (Petropavlovsk
International Airport, 2024).

[IpomnyckHast COCOOHOCTh U WHTEHCHUBHOCTH
NIBUKEHUS. [laHHBIE TIO TPOITYCKHOW CITOCOOHOCTH 1
HUHTCHCHUBHOCTHU ABMXCHUA JIA 60J'II)I_HI/IHCTBa
nopor CKO orpanunuensl. Ha yuactke Tpacchel P-58
(bymaeBo-Bo3BhINlIeHKA) HHTEHCUBHOCTD IBMYKCHHSI
Ha IV kBapran 2024 roma coctaBmsuia 1342
ABTOMOOMJIS B CYTKH.

Kapma asmomobunvrvix oopoe Cesepo-Kazaxcmanckou obnacmu
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Tpumeuanue: cocmagneno agmopamu Ha 0CHO8e Nocmanosienuil akumamog pationos Cesepo- Kazaxcmanckoti o6nacmu
06 ymeepoicoenuu nepeynell agmomooUIbHbIX 00poe 00uje20 NOIb308AHUA PALIOHHOLO 3HAYESHUSL.
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A.b. Xommac6ek u nip.

JlocTtynHoCcTh HacesneHHBIX MyHKTOB CeBepo-
Kazaxcranckoid 00macTh 3aBHUCHT OT COCTOSIHHUS
nopor. Xoporast TOCTYyITHOCTh HaCEJeHHBIX TyHK-
TOB oOecredyeHa BJOJb PECHyOIMKAaHCKHX TOPOT.
Ho Gonpias 9acTh cenbCKUX HACETICHHBIX ITYHKTOB,
3aBUCSAT OT PaWOHHBIX JOPOT M HCIBITHIBAKOT
TPYJHOCTH C TPAHCIOPTHBIM COOOIIEHHWEM 3UMOM
M3-32 IUJIOXOTO COCTOSIHHS TOKPBITUS  JIOPOT.
I'eorpadmyeckas MOCTYMHOCTH OTpaHHYEHa IS
JKUTENEH MOYTH TIOJIOBUHBI CEJl.

AHanmu3 TPaKTUKU OLEHKH TPaHCIOPTHOMN
noctynHocTH B PecriyOnnke KazaxcraH nmokaspiBaeT
OTCYTCTBUE €JIMHOM, CTaHAApPTU3UPOBAHHOW METO-
JIOJIOTUH, 3aKPEIUIEHHOM Ha YPOBHE OT/IENIBHOTO
HOPMATUBHOI'O JIOKyMeHTa. Bwmecto »srToro, B
pa3nuIHBIX c(hepax rocyAapCTBEHHOTO YIIPaBICHHS
¥ TUIAHUPOBAHMS MPHUMEHSETCS HECKOJIBKO pas-
JUYHBIX TOAXOJO0B, KKIBIM M3 KOTOPBIX OPHEH-
THpPOBaH Ha pelieHue crenuduuecknx 3amad. K
Haubosiee pacmpoCTpaHEHHBIM OTHOCATCS: OILIEHKA
reorpauyeckoil JOCTYMHOCTH TO BpPEMEHH U
paccTosiHMIO, MeToA 'pagumyca oxBara', pacueT
WHJIEKCA TPAHCIIOPTHOH 0O0EeCIeuYeHHOCTH U, B
MoclielHee BPEMsdA, HCIOIb30BaHWE TeOHH()OP-
MaLMOHHBIX CUCTEM JIJIsl aHAJIN3A.

Takoe MHOTO0Opa3ue NCIOIB3yEeMbBIX METOIOB,
MIPH OTCYTCTBUM €IUHOTO CTAaHJAapTa, CBUICTEIb-
CTBYeT O (hparMEHTHPOBAHHOM MOJXO0JE K OLICHKE
noctynHocTd. IlpencraBisieTcsi, 4To CyIIECTBYIO-
M€ METOAWKH pPa3pabaThIBAIIMCh WM aJalTHPO-
BAINCh JUIS OTBETa Ha Y3KHe, crhenuduieckne
BOIPOCHI, aKTyaJIbHbIC JJIs1 KOHKPETHOTO BEJOMCTBA
WJIH TIPOTPaMMBI (HalIpuMep, OI[eHKa COOTBETCTBHUS
HOpMaTHBaM  paJmyca  OOCIy)KHBaHUS  JUIs
COLMANBHBIX OOBEKTOB HJIHM PacyeT IMPOCTOro
[oKaszareyisi IUIOTHOCTH JAOPOr JJsl OTYETHOCTH
aKMMaToB). OJTO TPOUCXOIUT B yIepd Qopmu-
POBAHMIO IIEJIOCTHOTO, KOMIUIEKCHOTO BHICHHUS
TPAHCIOPTHOM  JOCTYNMHOCTH KaK CHCTEMHOIO
(hakTopa pPErHOHANBHOTO pa3BUTHA. PaziamuHbIe
TOCYJapCTBEHHBIE OpPTraHbl M MPOrPaMMBI MOTYT
U3MEpATh  JOCTYNHOCTb  TO-pa3HOMY,  4TO
MOTEHIMAIIBHO BEAET K HECKOOPIAWHUPOBAHHOMY
TUTAHWPOBAHUIO U PACTIPENICICHNUIO HHBECTUITHHA W3-
32 OTCYTCTBHsI OOIEro MOHUMAaHUSI MPOOJIEMBbI U
€JIMHBIX METPUK JUIs cpaBHeHUsS A((HEKTUBHOCTH
Pa3TUIHBIX THUITMATHB.

Teoepaghuueckas docmynnocmy, IO BpEMEHU U
paccTosiHUI0. BajKHOCTH OLIGHKU TPAHCIOPTHOU U
BPEMEHHOM JOCTYNHOCTH IOATBEpXKAACTCA €&
3aKpEIUICHNEM B PsIJie CTPaTerHueCcKrX JOKYMEHTOB
PecnyOnuku Kazaxcran. [lanHHbIi moaxo SBIsieTCs

OIHUM M3 Hamboyee MIMPOKO HCIIOIb3YyEMBIX B
Kazaxcrane, ocobenHo B Kounenmmu pas3Butus
cenbekux Teppuropuit Ha 2023-2027 ros! (MPoeKT
"Aybm1 — En Geciri") (Republic of Kazakhstan,
2023) u mporpamma "JlopoxHas kapTa Ou3Heca-
2025" (Republic of Kazakhstan, 2019) pac-
CMaTpHUBAIOT (HU3MUYECKYIO JIOCTYITHOCTh MH(paCT-
PYKTYpBI Kak 0a30BO€ YyCJIOBHE IS MOBBIIICHHUS
KadecTBa XU3HU W CTHMYJIHPOBAHHUS JEIOBON aK-
TUBHOCTHU B perrnoHax». CyTb MeTo/1a 3aKJII0YaeTCs
B OLIGHKE JOCTyNa K BaXKHBIM OOBEKTaM (aamu-
HUCTPATUBHBIM IIEHTpaM, OOBEKTaM COIMAIbHON
MH(PACTPYKTYPHI) HA OCHOBE BPEMCHH B ITyTH WA
paccTOSTHUS OT HACEJIEHHOTO ITyHKTa.

B kavecTBe KIIFOYEBBIX TAPaMETPOB AJIs pacueTa
0OBIYHO WCIIONB3YIOTCS CpellHEe PAacCTOSHHE OT
HACeJIEHHOT0 IMyHKTa /0 PalOHHOTO WM 00JacT-
HOT'O LIEHTpa, OLECHOYHOE BpeMs B MyTH (MHOT/A
BBIp@XEHHOE B acax, HOTA — Yepe3 KHIIOMETPaxK)
W HaJM4he JOpPOT C TBEPABIM MOKpbITHEM. Heko-
TOpBIC BApPUAHTHI METOAMKH TAK)KE YUUTHIBAIOT THII
JIOPOYKHOTO TIOKPBITUSI M CE30HHOCTH TpOoe3/1a Kak
(bakTOpHI, BIUAAIONINE HA CKOPOCTH MEPEIBUKCHHUS.
Yacro omeHKa MPOBOJUTCS HAa OCHOBE MOPOTOBBIX
3HAYEHUH JOCTYMHOCTH — HAIPUMEP, OIIpeeIsieTcs
JIOJIsl HAaCeJIeHUs, MPpOoXkKUBaroIero B npejaenax 30-
MMHYTHOM, JaCOBOU WA JIByX4acoBOM
JOCTYITHOCTH JI0 OTNIPEAETICHHOTO 00BEKTa.

Memoo "paduyca oxeama" (wnu pammyca
TPAHCTIOPTHOTO OOCITY>KMBAHUS) UCTIONB3YETCS JIJIst
ompeJieNieHHsT TOTO, TONagaeT JKM HaceJIeHHBIH
MyHKT B 30HY OOCIIYy’)KHBaHHUSl COIMAIIHO 3HAYH-
MOT0 00BEKTa, UCXOMS M3 HOPMAaTHBHO YCTaHOB-
JICHHOTO  MaKCHUMaJbHOTO  PacCTOSHUS.  DTOT
MOJXO0Jl HAXOJUT MPUMEHEHHE B TEPPUTOPUATIEHOM
TUTAHUPOBAHWHU M HOPMATHBHBIX JOKYMEHTAX, Pery-
TUPYIOMNX pPa3MEIICHHEe O0BEKTOB 00pa30BaHUSA,
3IpaBOOXPAaHEHMsI, COLMAIBLHOIO OOecrevYeHus,
MOKapHOH OXpaHbl W T.NI. THMUYHBIM MPHUMEPOM
SBIISIETCS. HOPMAaTHB JIOIMIYCTHUMOTO pajiyca [0
Oyimkaiiieit OOJLHUIIBI B 25 KM.

Pacyer 0ObIYHO CBOAMTCS K MPOCTOMY CpaB-
HEHUIO JIMHEWHOTrO 1O MPSIMOU WIH, pexe, JOPOoxK-
HOT'O PAaCCTOSIHUSI MEXJTy HaCeIeHHBIM IYHKTOM U
00BEKTOM C YCTaHOBJICHHBIM HOPMAaTHBOM, 4acTO C
WCIIOJb30BAaHMEM  CITyTHHKOBBIX  KapT WA
TornorpaduYecknux JaHHBIX.

Unoexc  mpancnopmuoti  obecneueHnocmu
MIPEJICTABIISET COOON KOJMYECTBEHHBIN MTOKa3aTeb,
OTpaKAIOIIUI HACBHIIIEHHOCTh TEPPUTOPHH JTOPOK-
HOMl WHOpacTpykTypoil. OH pacCUMTHIBACTCS Kak
OTHOILIEHHE OoOlmeld MNPOTSHKEHHOCTH JOpOr ¢
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TBEPABIM MOKpbITHEM (L TBepa. MOKp) K IuIomaan
tepputopud (S):

_ LrBepp. mokp
=

YacTo 3TOT mOKas3aTeNb BBIPAXKAETCS B KUIIO-
meTpax jgopor Ha 1000 kBajgpaTHBIX KHUJIOMETPOB
TEPPUTOPHH.

JaHHBIA HMHAEKC UCHOJB3YeTCd B CTaTHUC-
THYECKUX COOpPHHKAX, aHATUTHYECKHX OTYeTax
akuMaroB, HanuoHAIBHOM namaTel NPEANpPUHU-
MaTtenel «ATamekeHn», LleHTpa npocTpaHCTBEHHOTO
pPa3BUTHS, a TaKXKe ISl CPABHUTEIBHOIO aHAIU3a
YPOBHSI Pa3BUTHS JOPOKHON CETU MEXIY pPEruo-
HaMM WIH palioHaMH. PacueTsl OCHOBBIBAIOTCS Ha
oUIHATBHBIX JAHHBIX O MPOTSHKEHHOCTU AOPOT U
IJIOWAAN  AJMUHUCTPATUBHO-TEPPUTOPUATIBHBIX
eINHUII.

Pazsusarowuiica I'HC-ananus. B mocnennue
rogsl B Kazaxcrane HaOmiogaeTcs akTHBHOE IPH-
MEHEHHE TeOMH(POPMAIMOHHBIX CHCTEM U CIIyT-
HuKoBbIX KapT (Google, ESRI ArcGIS) nnist ananusza
TPAHCIIOPTHON JOCTYITHOCTH, OCOOCHHO B paMKax
HOBBIX Pa3pabOTOK, HAYYHBIX HICCIIETOBAHUI B TOM
YHCIie YHUBEPCUTETCKUX U TPOEKTHBIX paboT. DTOT
MOJXO/ IO3BOJSIET MPOBOAUTH Oosiee ITyOOKHi
NPOCTPAHCTBEHHbIM  aHanu3  IUIOTHOCTH U
CBA3HOCTH  JOPOXXHOH  CETH, MOJEINPOBaTh
TPAHCIOPTHBIE TOTOKM M MapIIPYThl, a TaKxKe
BBUISIBIISATh M30JIMPOBAHHBIC WU TPYIHOAOCTYIIHBIE
HaceneHHbIe TyHKTHI (Houran et al., 2024).

Wnctpymenrtapuii 'UC (ArcGIS, QGIS u ap.) B
COUYETAHWU C JAHHBIMU CIIyTHUKOBBIX CHHMKOB,
OTKPBITBIX ~ MCTOYHUKOB MM  KOMMEPYECKUX
MO3BOJISIET BBITNONHATH TaKHe 3aJadd, Kak Kap-
TorpadupoBaHre TPAHCIIOPTHBIX MapIIPyTOB, aHa-
U3 30H OOCTYy>XUBaHHS, MOAECITUPOBAHHUE JIOTHC-
THKH ¥ TOATOTOBKAa UU(QPOBBIX JIBOHHHUKOB
TEPPUTOPUIL.

Kpamkuii 0630p cywecmeyrowux nepeooguix
MeAHCOYHAPOOHBIX NPAKMUK usmepeHus
MPAHCNOPMHOU OOCHYNHOCHIL.

B cTpanax ¢ BBICOKMM ypOBHEM ypOaHM3aIUH,
Pa3BUTOW TpaHCIOPTHOW WHMPACTPYKTYpOH U
ungpoBr3anneit MPOIIECCOB TUTAHAPOBAHUS
MPUMEHSIIOTCSL  0oJiee TOYHBIC, KOMIUIEKCHBIE U
KOHIENTYaJIbHO NMPOpPabOTaHHBIE METOJbI OIEHKH
TPaHCIOPTHOM  JOCTYNHOCTH. MexayHapoaHas
MIpaKTHKa XapaKTepU3yeTcsl CMEIIEHNEM aKIIeHTa C
MIPOCTOTO H3MEPEHMsT HaJIW4uusl U IUIOTHOCTH
TPAHCIIOPTHONW WH(PACTPYKTYPHl K OIIEHKE TOTO,
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HAcKOJIbKO 3(G({eKTUBHO 23Ta HHDPACTPYKTypa
MO3BOJISCT JIFOJIM JIOCTHTaTh HEOOXOIUMBIX WM
BO3MOYKHOCTEH (pabodmx MecT, yCIIyT, COMaTbHBIX
KOHTaKTOB) — TIOZIX0/l, OPUCHTUPOBAHHBIN Ha CIIPOC
U TIOJIb30BaTEIsL.

OTH MeTONBI, KaKk NpaBmwiIo, Ooyiee TpeOoBa-
TEJIbHBI K JaHHBIM U aHAJIUTHYCCKMM HHCTPYMCH-
TaM yacto onupasck Ha [MC u maremaTtnueckoe
MOJIEJIMPOBAHNE, HO TPEIOCTABISAIOT 3HAYUTEIHHO
Oosiee TIyOOKOE W PEATMCTHYHOE TOHUMAaHHUE
B3aUMOJEUCTBHS MEXKJY TPAHCIOPTHOM CHCTEMOM
Y 3€MJICTIONIb30BaHUEM.

Memoo nakonieHHbIX 803MONCHOCM el SIBITIETCS
OOHMM U3 HauOoJiee paclpoCTpaHEHHBIX U
WHTYUTUBHO TIOHSTHBIX TOJXOJ0B K H3MEPEHUIO
JOCTYTTHOCTH, OPUEHTHPOBAHHOW HA BO3MOXHOCTH.
Ero cyrte 3arimovaercss B TOJCYETE KOJIMYECTBA
00BEKTOB  ONpEACICHHOr0 THIA (HampuMmep,
pabodnx MeCT, IIKOJ, OOJBHHWIl, Mara3uHOB),
KOTOPBIC JIOCTYITHBI U3 33JaHHON TOYKH (HarpuMep,
MecTa JKUTENbCTBA) B MpeAeax ONpeAeIeHHOro
MMOPOTOBOTO 3HAYECHUS BPEMEHU HIIM PACCTOSIHHS
TTOE3/IKH.

®dopmyna st pacdeTa JOCTYITHOCTH Al B TOUKE
1 OOBIYHO BBINIAONUT ciexylomuM odpasom (Geurs,
K.T & van Wee, 2004):

A= 05 F(Cap)
7

rue:

Oj — KOJIMYECTBO BO3MOXKHOCTEH (0OBEKTOB) B
MyHKTE Ha3HAYEHMUS j.

Cij — "cTonMOCTh" TIO€3AKH (BpEMSI, PACCTOSTHHE
WM 0000IIEHHBIC 3aTPAThl) MEXKIY TOUKAMH 1 H .

f(cij) — dyHKIMA OTCeueHHs (moporoBas GpyHK-
1us), KOTopasi OOBIYHO MPUHUMAET 3Ha4YeHue 1, ec-
mu croumocTh moe3nku Cij He TpeBBIIIAET 3a-
nanseiid opor T (cij<T), u 0 B IpOTHBHOM ciTy4ae.

OTOT METOJ] HNIMPOKO HCIONB3YeTCs B TpPaHC-
MMOPTHOM ® TopojckoM IutanupoBanun B CIIA,
BemukoOpurannu, Kanmame, Hunepnmammax, oco-
OCHHO JUIsl aHajWM3a PaBEHCTBA JIOCTyNa K OCHOB-
HBIM YCIyTaM M BO3MOXHOCTSM JJIsl Pa3iUYHbIX

TEPPUTOPUANIBHBIX ~ €IWHULl WJIM  COLUAJIbHBIX
TPYIIIL.
I'pasumayuonnvie  mooderu  docmynHocmu

SABISIIOTCA OJHMM K3 HamOoiee MOMyJSPHBIX U
TEOPETUYECKH 0OOCHOBAaHHBIX HMOAXOIOB K OLIEHKE
OCTYITHOCTH, ocoOeHHo B EBpone m Kaname. Onu
OCHOBaHBl Ha aHAJOTMM C 3aKOHOM BCEMMPHOIO
Tarorenuss HploToHA: "HpUBIEKATENBHOCTH" WU



A.B. Kommacbek u ap.

JIOCTYITHOCTH ITyHKTa Ha3HaYeHHUS (j) U UCXOTHOM
Toukn (i) mpsMO TpomopIuoHanbHa "Macce"
(BaxxHOCTH, pa3Mepy, KOJUIECTBY BO3MOKHOCTEH)
MyHKTa Ha3HAYCHUsI U O0paTHO MPOIOPIUOHATBHA
HEKOTOPOH CTENEeHH pPACCTOSHUS WM BPEMEHHU
MTOE3/IKH MEXTy HAMHU.

O6mas ¢opMa TpaBUTALMOHHONW  MOJIEIH
JOCTYIHOCTH Al JUIs TOYKH 1 BRIDISAUT Tak (Geurs,
K.T & van Wee, 2004):

Ai = Z %

~ (1.
JERR U}
rae:

Oj — mepa "Macchl" WM TPHUBICKATEIEHOCTH
MMyHKTa Ha3Ha4YeHHs | (HampuMep, KOJHMYECTBO
pabounx MecT, IUIOMAAh TOPTrOBOTO IEHTPA,
BMECTUMOCTh OOJIBHUIIBI, KOJIMYECTBO
MpeIaraeMbIX YCIIyT).

Cij — cTOUMOCTP TTOE31KH (BPEMSsI, pacCTOSHHE,
JICHE)KHBIC 3aTPaThl) MEXIY 1 1 j.

B (beta) — mapameTp CONPOTHBICHHUS PACCTOS-
HUIO (WM BPEMEHH), OTPaKAIOIIUI JyBCTBHUTEIb-
HOCTH JIIOZCH K YBEIMUYEHHUIO 3aTPaT Ha TOE3JKY.
OOBIYHO MPUHUMAET 3HAYCHUS OT 1 J10 2, HO MOXKET
KammOpOoBaThCs Ha OCHOBE SMITUPUUYECKUX JTAHHBIX.
Uewm BrITIIE B, TEM OBICTpEE CHUKACTCS JOCTYITHOCTD
C POCTOM pPacCTOSHUSI.

Ilpocmpancmeennvlii  cunmakcuc:  AHanu3
CTPYKTYPHI CETH 3TO HaOOp TEOpPUIl M METOJOB AJIS
aHalM3a TMPOCTPAHCTBEHHBIX KOH(UTyparuii, B
YaCTHOCTH, YJUYHBIX M JOPOXKHBIX ceTeid. B
KOHTEKCT€  TPaHCHOPTHON  JIOCTyMHOCTH, OH
(hoxycupyercsi He CTOJNBKO Ha PAcCTOSHUU WIIN
BpPEMEHH 10 KOHKPETHBIX OOBEKTOB, CKOJBKO Ha
CTPYKTYPHBIX CBOWCTBaX CaMOM CETH U HA TOM, KaK
9TH CBOWCTBA BIUSIOT HA MOTEHIIUAIBHBIE TOTOKH
JBUKEHUSA U JIETKOCTh HABUTAIHH.

Merton npencTaBiseT YINYHYIO CETh Kak rpad,
COCTOSIIIMA W3 OCEBBIX JHHHHA (CaMbIX JTHHHBIX
JUHUA BUIUMOCTH) WJIM CETMEHTOB YJHWIl, M pac-
CUMTBHIBACT Ppa3IUYHbIE METPUKH, XapaKTepHU3YIo-
M€ MOJIOKEHNE KaKIOr0 DJIEMEHTA B CETH:

1) Uarerparmus: [Toka3siBaeT, HACKOJIBKO JIETKO
JOCTH)KMMA JTaHHas yJIuIla WIH CETMEHT M3 BCeX
OCTIBHBIX YacTedl ceTH (TOMONOTHYECKH WIN
METPUYECKH). YJHUIBI C BBICOKON WHTETparueit
4acTo SBIAIOTCA Haubonee OXWUBICHHBIMH U
JIOCTYTTHBIMH.

2) CssHOCTB: IIpocTOe KOMMYECTBO YIHIL,
HaIPSIMYI0 IIEPECEKAIOIIUXCS C JAHHOM yIULIEeH.

3) 'mybuna: MuHMMaIbHOE KONMYECTBO LIaroB
(TTOBOPOTOB) OT OJTHOW YIHIIBI IO IPYTOH.

IIpocTpaHCTBEHHBII CHHTAaKCHC IIPEAIIONIATAET,
YTO 3THU CTPYKTYpHbIE XapaKTEpPUCTUKU CETU
CHJIBHO KOPPENHPYIOT C peallbHBIMH TAaTTepPHAMU
JBIKCHHS TICIIEXOJ0B M TPAHCIIOPTa, a TaKXkKe C
pa3MelnIeHneM KOMMEpPUYECKOW akTUBHOCTH. MeToJ
MPUMEHSETCS B ApPXUTEKTYPHOM M TpPagoCTpOH-
TEITHHOM MPOEKTUPOBAHUH, 0COOCHHO B
BemukoOpurannu, SAnonmm, FHOxuoit Kopee, mis
MPOTHO3MPOBAHUSA TPAHCIOPTHBIX U MEMIEXOAHBIX
MMOTOKOB, ONTHMHU3AIMM  ITUIAHUPOBKA  HOBBIX
paliOHOB U OLICHKHU BIIMSIHUS U3MEHEHUM B CETH.

Hnoexcol MynomumooarsHou 00CmMynHoCmu

CoBpeMEHHbIE TPAHCIOPTHBIE CUCTEMBI YacCTO
BKITFOYAIOT MHO>KECTBO BH/IOB TPAHCIIOPTA: JIMIHBIH
aBTOMOOWJIb, OOIIECTBEHHBIA TPAHCIOPT (aBTO-
OyCBl, TpaMBaH, METPO, JKEJIe3Has 10pora), BEJIOCH-
eI, TEeNIeX0IHOe NBIKeHne. MyITbTHMOJalbHBIC
MOJIEJH IOCTYITHOCTH CTPEMATCS OLEHHUTH JIETKOCTD
JIOCTHKEHHS ITyHKTOB Ha3HA4YeHHSA C y4ETOM BO3-
MOXKHOCTU HCIOJIb30BaHUs BCEX PEJICBAHTHBIX BH-
JIOB TPAHCIOPTa, a TakkKe IMepecajok MEXIy
HUMH.

DT Mojenu OOBIYHO CTPOSITCS Ha OCHOBE
MHOTOCJIOHHBIX TpaHcopTHBIX rpados B ['UC, roe
KaXAbId CJOM MpencTaBisieT OTIEIbHBIA  BU
TPAaHCIIOPTa CO CBOMMH XapaKTEpHUCTHKaMH (CKO-
pocTH, MapuIpyThl, pacluCaHUs, OCTAaHOBOYHBIE
IMyHKTHI). Pacyer J0CTynHOCTH BKITIOYAeT:

1) MogenupoBaHue MapuIpyTOB C UCIONb-
30BaHUEM Pa3JIMYHBIX BHIOB TPAHCIIOPTA.

2) YueT BpeMeHH Ha TIepeCcaKi MEXKTy BHUIAMH
TpaHCIIopTa.

3) Yuer pacnucanusi ABMKCHHUSI U HUHTEPBAJIOB
OKHMJIaHHA AJIS1 0OLIECTBEHHOTO TPAaHCIIOPTa.

4) MHcmonp3oBaHHWE CIOXKHBIX —aJTOPUTMOB
[IOMCKa KpaTyaullero MmyTH Hampumep, AJITOpUTM
Heiikctper (Dijkstra, 1959) wniu A* 10 (Hart et
al.,,1968) 1m0 BpPEMEHHBIM WJIU CTOUMOCTHBIM
3aTparaM B MYJbTUMOAAIBHON CETH.

Taxue Moeny Mo3BOIISAIOT MONYYINATh Hauboee
MOJTHOE W  PEANTHCTHYHOE TMPEACTaBICHHE O
JOCTYITHOCTH, 0COOCHHO B TOPOJCKHX YCIOBHUSIX C
Pa3BUTOl CHCTEMOI OOIECTBEHHOTO TpPaHCIOPTA.
OHU MHUPOKO HUCIMOIB3YIOTCS B CTPaHAX C BHICOKAM
MPUOPUTETOM YCTOHYMBOTO Pa3BUTUS M OOIIECT-
BEHHOTO TpaHCIIOpTa, TakuX Kak Hwunepnmanner,
IBenus, FOxuas Kopes, 1 OIEHKH TpaHCHIOPT-
HBIX PEIIeHWH C TOYKM 3peHUs 3((EeKTHBHOCTH,
paBeHCTBa U 3konornuHoctH (Spilanis et al., 2011).
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PesynabTaThl 1 X 00cy:KIeHHe

st mpoBenieHUsT 0ObEKTHBHOM CPAaBHUTEIHHOM
OIICHKH  CYIISCTBYIOIIMX  Ka3aXCTaHCKUX U
MEPEIOBBIX MEXKIyHAPOJTHBIX METOJIUK OIICHKH
TPAHCIIOPTHOW JOCTYITHOCTH C TOYKH 3PEHHS HUX
IpUMEHUMOCTH M mone3Hoctn g Cesepo-
Kazaxcranckoii o6nactu, HeOOXOIUMO ONPEACTHUTh
Habop peneBaHTHBIX KpuTepues (Tiznado-Aitken et
al., 2020). OcHOBBIBasiICh Ha aHAIW3E CHEIUPUKU
pEruoHa U LeNeld TPAHCHOPTHOIO IJIaHUPOBAHUS,
MIpeJIararoTcs CIeayoIIne KPUTSPHH:

1) CrnocoOHOCTE METOAHWKH TIPEIOCTABIIATH
riry0oKoe, TOYHOE ¥ MHOTOACIEeKTHOE TMOHHMaHHE
peabHOM CcHUTyallud C TPaHCHOPTHOW JOCTYII-
HOCTBIO, YUIHUTHIBas KItOUEBBIC (DaKTOpHI (Bpems,
paccTosiHue, Ka4ecTBO MHPPACTPYKTYpHI, HATHIHE
BO3MOXHOCTEH, HAJE)KHOCTB).

2) OO0weM, pgeramu3anmsi © JOCTYITHOCTH
JaHHBbIX, HeO6XOIII/IMBIX IJIA TpUMEHCHH A METOIUKN
B ycnoBusax CKO. YuurteiBaetcs pearucTHUYHOCTh
cOopa 1 nojyIep KaHus TaKUX JaHHBIX.

3) YpoBeHb HEOOXOMMMEBIX CITCITHATN3NPOBAH-
HBIX 3HaHWH, TIPOTPaMMHOTO  OOecreyYeHus,

Ta6auna 1

BpEMEHHBIX M (DMHAHCOBBIX 3aTpat JJIsl BHEAPECHUS
U PEryJIiPHOTO UCIIOJIb30BAHUS METOIUKH.

4) HackoibKO XOpOIIO METOAMKA YYHUTHIBAET
crienuprUecKue OCOOCHHOCTH pErroHa: OoJbIIne
paccTosHus, HU3Kas IUIOTHOCTh HACENICHHS, BaX-
HOCTB CEJIbCKOTO XO035HCTBa, KINMAaTHYECKNE YCIIO-
BUS, CYIIECTBYIOIIAS CTPYKTYpa TpPaHCIOPTHON
CEeTU M pacceseHHsl.

5) HackoibKo pe3yabpTaThl OLIEHKH ITOJIE3HbI IS
UHQOPMHUPOBAHUSI  TPOIIECCOB  IIAHUPOBAHUS,
NPUHATHS HTHBECTUIMOHHBIX PEIICHUH, pa3paboTKu
NOJUTUKY, MOHUTOPHHTa M OLEHKH HpPOTrpaMm
pa3BUTHA, a TaKkKe U1 aHalu3a BOIPOCOB
COLIMAIIHOTO PaBEHCTBA B JJOCTYIIE.

OTH KpUTEPHH MO3BOJIAIOT OLEHHUTH HE TOJBKO
TEOPETHIECKHUE TOCTOMHCTBA M HEJOCTATKN KaX 01
METOJIMKH, HO ¥ WX TNPAKTHYECKYI0 IEHHOCTh U
peann3yeMocTh B KOHKPETHBIX ycnoBusix CeBepo-
Kazaxcranckoit o0macru.

KauectBennoe cpaBHenue: [IpuMeHIMOCTD, WH-
¢dopmaTuBHOCTh, orpanuyeHus. Hioke mpencras-
neHa Tabmuia, o0oOmaromas KayeCTBEHHYIO
OLICHKY pAa3MH4YHbIX METOAMK 110 BBIOPAHHBIM
KpuTepusM npumenurensHo k CKO.

Kauecmeennoe cpasnenue memooux oyenxu oocmynnocmu ona CKO

Texuuueckas
TpeboBanus ITonuTtuka u npakTUueckas
Meroauka HubopMaTnBHOCTH cinoxxHocts/  PeneBantHOCTB U1t CKO
K JaHHBIM NIPUMEHHMOCTb
Pecypcer
Kazaxcranckue MeTosb
1 2 3 4 5 6
Huskue Bricokas st 6a3oBoit Bericokas s Tekymux
I'eorpadu- Huszkas.Hraopupyer A . A i
Cpennue OLICHKH B CEJIbCKON TOCIIPOrpaMM, HO PUCKU
geckast Ka4eCcTBO,HAJIE)KHOCTD
(paccrostans, Hwuskas. MECTHOCTH, HO JaeT HEONTHMAJILHOTO
(Bpems/pac - C3OHHOCTE, peallbHbIe 6azoBast TIpoLIeHHY!0 KapTuHy. He pacmpeneneHus pecypcoB u3
CTOSIHHE) CKOPOCTH. yrp Y pTHHY pacrip pecyp
KapTa J10por). YUHUTBIBAET CE30HHOCTh 3a MMOBEPXHOCTHOTO aHAJIN3a.
IIpumenum nms
Hcnons3yercst B cOIHATbHOM
OueHb HU3Kasl. Huskue HOPMaTUBHOTO KOHTPOJIS,
IUTAHAPOBAHHUHU, HO MOXET
Paguyc Urnopupyer cetb, (xoopauHatel OdYeHb HO HE
N BBOJIUTH B 3a01TyKIeHHE
oxBara Gapbepsl, BpeMs B OOBEKTOB M HH3Kasl. OTpaXkaeT peanbHbIH
OTHOCHTEJIBHO (PaKTHYECKOTrO
MyTH. HIT). TOCTYTI, 0COOEHHO B
OXBaTa yCIIyraMH.
ycnosusix CKO.
Orpannuennas. He
OrpaHu4eHHas!. Hcnonb3yercst B oT4eTax, HO
Huzkue TIOKa3bIBAET JOCTYII IS
MNunexc ToJIbKO MIIOTHOCTH ManonH(pOpMaTHBEH
(nnHA HacenaeHus. Moxer ObITh
obecrme- nopor, 6e3 ydera Huskas. [ mna"upoBaHus
Jlopor, THOJIe3HA JUTS
YEHHOCTH  HACENCHUs U KOHKPETHBIX Mep I10
TUTOIAMB). MEXPETHOHAIBHBIX
KOH(UTYpAIHH CeTH. . YIYYIIEHHIO TOCTYTIA.
CpaBHEHHMIA.
Beicokas. [Tozsonsier  Cpennue/ N Bericokuil norenuunan aist
Cpenssis u Ouenb BbICOKas. | MOKMiA
MOZIEINPOBAThH Beicokne JIETAJILHOTO IIJIAaHUPOBAHYS,
I'ucC- BBICOKAst HMHCTPYMEHT, OJXOAUT .
MapIIpyThl, 30HBI (uudposas MPOEKTOB, UCCIIEI0BAaHUH, HO
aHaJu3 (I10, cierna-  my1s aHanm3a
o0ciry)KuBaHus, KapTa ceTH, TpeOyeT BHEAPECHUS B
JIVICTBI) MIPOCTPAHCTBEHHBIX
YUUTHIBATH CETb. aTpuOyTHI). MIPAKTHUKY.
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Ipoooncenue mabauyvl

Texnuueckas
TpeboBanus [TonuTHka 1 npakTHUECKas
Meroanka MupopMaTuBHOCTH cnoxHocts/  PenmeBantHOCTE 11 CKO
K JIaHHBIM MIPUMEHUMOCTh
Pecypcsl
aCIIeKTOB JJOCTYITHOCTH B
CKO.
Mex1yHapoHbIe METOMBI
Bricokas. Xoporo
Cpennue Cpennsist
CpenHsist. YUuTHIBaeT TIOAXOANT AJISL OLCHKU [Mone3Ha my1s BHISBICHUS 30H
Hakormuten- (xapra cetn, (I'MC,
BO3MOXXHOCTH, HO HE JocTyma K 0a30BBIM ¢ IeGUIMTOM JOCTyTIa U
HBIE BO3- BpeMs myTH, 0a3zoBoe
HX Ka4€CTBO BAXXHOCTD, yciyram (LI_IKO.]'II)I, OGOCHOBaHI/Iﬂ COMAJIbHBIX
MOXXHOCTH JTaHHEBIE 00 Moze-
3¢ dekT «oOpbIBay. MEJMIMHA) U aHAJIN3a HIpPOTrPaMM.
00BeKTax). JTMPOBaHMeE).
paBeHCTBaA.
WneanvHa 11
Bricokue
Bricokas. YuurtsiBaetr Bricokast OdeHb BBICOKAS. CTPAaTErMuecKoro
I'paBura- (ceTn, Bpems,
IHoHHas U PacCTOSIHUE BPeMs, U A (FHUC, mone- PeanucTHyHO MOAENUpPYET IUIAHUPOBAHUS, OLEHKH
TIPUBJICKATEIILHOCTD JTUpOBaHUE,  JOCTYII, afaNTHpyeMa K KPYIHBIX IPOEKTOB,
MoJeTb «Macce»
Macmrab 0OBEKTOB. 0GHeKTOB) kanmuopoBka). yciosusm CKO. MIPUOPUTU3ALNU
HWHBECTHUIIHH.
OrpaHudeHHas
Cpennue
IIpoct- Bricokas (o [Tone3na ans ananusza MoskeT UCTI0NIb30BaThCs B
QHCTBEH-  CTPYKType CETH) (nerambas - Beicoxas TOPOJICKOH Cpesibl IpalOCTPOUTEITHLHOM
paH( PYKTYp > KapTa (1O, unrep- P p p Tp
HBIH HH3Kas (10 TOCTYIIY K . (Tlerpomasmnosck), MIPOEKTHPOBAHUH Ha
YIUYHOU mpeTanus).
CHUHTaKCUC  OO0BEKTaM). cern) MaJIONpUMEHUMa B JIOKaJIbHOM YPOBHE.
cenbekux parionax CKO.
OueHb BBICOKAsL. OueHb OueHb
o OrpanndeHHas. AKTyanbHa BaskHa U1 IepcreKTHBHOTO
MyJ’[bTH— KommnexkcHbIit y4ueT BBICOKHEC BBICOKas o o
JUISL TOPOJIOB, CJIOXKHA [Tl TUTAHUPOBAHUS YCTOHIMBOM
MOJIaJibHas  BCEX BUIOB (ceTtH Bcex (crmoxHbIE 2 o
cenbekux pailonoB CKO TPaHCIIOPTHOM CUCTEMBI,
MOJIENb TpaHCIoOpTa U UX Mmop, pacnn- [UC-
N n3-3a cnaboctu OT. onenku passurus OT.
B3aMMOJICHCTBHSL. CaHUS U T.J.). MOJEIHN).

HpuMeltaHue: cocmasneno asmopom Had OCHOBE CPABHUMENIbHO20 ARAIU3A OMeYeCmEeHHblX U 3apy6eofcnblx n00xX0008 K OYEHKe

MPAHCROPMHOU OOCHYRHOCIU

JanHas Tabnuna HarisHO JEMOHCTPUPYET
KOMIIPOMHUCCHI MEXAY MPOCTOTOH W MPHUMEHH-
MOCTBIO CYILIECTBYIOLINX Ka3aXCTAHCKUX METOAOB U
WH(QOPMATHBHOCTBIO, HO TaKXe M CI0XHOCTBIO
MEePeIoBbIX MexayHapoaHbix mnoaxoznos (Kallai,
2016). OHa mogyepkuBaet, 4to Ajst 3pPekTuBHOTO
raanpoBanus B CKO tpebyertcs mepexon k 6oiee
COJIepKaTENFHBIM METOJIUKAM, CIIOCOOHBIM Y4ECTh
cneuupuKy peruoHa.

KonnuecTBeHHas cpaBHUTENIbHAS OLIEHKA METO-
monoruii miist CeBepo-Kazaxcranckoit oomactu. J{ms
noJiy4eHus: 6osxee 0O00OLMIEHHON KapTHHBI CpaBHH-
TeNbHON 3()(hEeKTUBHOCTH Pa3IMYHBIX METOIOJIOTHI
MO>KHO HCII0JIb30BaTh KOJIMUECTBEHHYIO OLIEHKY II0
KIIIOUEBBIM TMapaMeTpaM. B mpemocTaBieHHBIX HC-
XOAHBIX MaTepuajiax Obula MpeiokeHa OanibHas
omeHka (ot 1 mo 5) mo kpurepusm MHpopmaTus-
Hoctu (M), I'mbkoctu (I'), Ilpumenumoctu 8 CKO
(I1) m TpeboBanusim k pecypcam (P). IIpencraBum
3Ty OLEHKY B TaOJMYHOM BHZE, WHBEPTHPOBAB

mkany st TpeboBanuii k pecypcam (P), droObr
0osiee BBICOKMI Oayil O3Hauan MeHbIUe Tpebo-
BaHUs (OOJIBIIYIO JIETKOCTH BHenpeHus). bamipHas
OIIEHKa METOJOJOTHIA BBIIIOJIHEHA HAa OCHOBE
9KCIEPTHOTO CPABHUTENBHOTO aHAIN3A TI0 YETHIPEM
KITIOUEBBIM KPUTEPHSIM: MHQOPMAaTHUBHOCTb,
ruOKOCTh, TPHUMEHUMOCTh B ycinoBusix CeBepo-
Kazaxcranckoit 061macTi u TpeOoBaHUS K pecypcam.
OueHuBaHWE MPOBOAMIOCH MO MATHOAIIHLHOMN
mKane, rae 1 6an coOTBETCTBYET MHHUMAIBHOMY
YPOBHIO COOTBETCTBUS KPHUTEpHIO, a 5 0alioB —
MakcuMmaiibHOoMy. Ilpu omnpeneneHun 3Ha4YCHUH
YYUTBHIBAIUCh ~ BO3MOXXHOCTH  METOJAWKH IO
OTPAKEHUIO PEAJIbHBIX YCIOBUM TPaHCIOPTHOU
JNOCTYIHOCTH,  aJalTHBHOCTh K  Pa3IHYHBIM
MIPOCTPAHCTBEHHBIM  YCIIOBUSIM,  COOTBETCTBHE
ocobennoctsiM CeBepo-Kaszaxcranckoi obnactu, a
TaKxKe 00BeM HEOOXOINMBIX JTaHHBIX,
OpOrpaMMHOTO  oOecreueHuss M OKCHEPTHBIX
KOMIIETCHIUH U NPAaKTHYECKON pean3aliH.
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Ta0auna 2
Konuuecmeennas oyenxa memooonozuti docmynnocmu 01 CKO

Ungpopmaru I'mbxoctu Ilpumenumocts TpebGoanwmsik OOruii Oat

Meronuka [Ipumeuanus
eron noets (M) () B CKO (II) pecypeanm (P)  (MH+T+IT+P) pume
1 2 3 4 5 6 7
[Ipocr B peanuzauuu,
I'eorpaduueckas OpPHEHTUPOBAH Ha
2 4 4 2 12
noctynHocts (PK) paccrosHue 0 00BEKTa
HHPPACTPYKTYPHI
JlokanbHas ToueuHas
Paguyc oxsara (PK) 2 3 4 2 11 OIIEHKA, TOIXOIUT IS
CeJIbCKUX PaiOHOB
MNunexc Hcnonw3yerces s aHanusa
00ecneyeHHOCTH 3 3 3 3 12 KOJIMYECTBAa O0BEKTOB Ha
(PK) Iy HaceJICHHS
BricokonHpOpMaTHBHBIH,
I'"C-anamms3 (PK) 5 5 5 5 20 TpeOyeT HnppOBHIX
naHHBIX ¥ HaBbIKOB [T MIC
MeTon HaKOILIEHHBIX YuuTeIBacT NOPOT
BO3MOKHOCTEH 4 4 4 15 JOCTYITHOCTH K KITIOYEBBIM
(MesxmynapomHsIit o0bekTaM, TpeOyeT KapTy
OIIBIT) JIOCTYITHOCTH
Tpasuraimonas VYauTeIBaeT cuiry
5 5 5 5 20 «IPUTSHKEHUSD» 00BbeKTa U
mozens (CIIIA, EC) PHTDKCHHA 06Te
paccTosiHUE JI0 Hero
IIpocTpancTBeHHBIH OneHUBAET TONONOTUI0
CHHTaKCHUC 4 3 3 4 14 YJIUYHOU CeTH, IPUMEHUM
(BenmkoOpuranus) B ropojax
MynsTH-MOJATbHAS VYUUTBEIBaeT BCE THUITBI
mozeins (Kanana, 5 5 3 5 18 TPaHCIIOpPTa, CIOXKHA B

Hupnepnansr)

CCJIbCKUX PEruoHax

Hpu/weltanue: cocmasienHo u paccdumaHno aemopom  Ha OCHoee SKC}’lepmHOd OYEeHKU Memooono2utl

no Kpumepuam

ungpopmamusnocmu, cubkocmu, npumenumocmu 6 yciogusx Cesepo- Kazaxcmanckoii obracmu u mpe6osanuil K pecypcam

Kazaxcranckue MeTopl: 00Ul cpeqHuil Oat
—13.75.

MexayHapoHbEIE METONBI: OOIMHUN CpeaHuit
Oamt — 16.75.

MexyHapoqHble  METOIbI  UMEIT — Ooljee
BBICOKHH CpenHuil 0aul W TNpeBOCXOIAT Kazax-
CTAHCKHE METOJbl TPAHMOPTHON JOCTYHHOCTH,
MOATBEPXKJas WX CIOCOOHOCTh JlaBaTh OoJee
rIyOokuit aHanmu3. ['paBUTAIMOHHAs MOMCHb JIH-
TUPYIOT TIOJydass MaKCUMajbHBIE OaTbl 110
KaXIIbIM HampaBieHusM. KazaxcTaHckue MeTOIbI B
CpeaHeM OIEHMBAIOTCS Kak 4YyTh Oojee mpH-
MEHUMEIE UTO OTPaKaeT UX MPOCTOTY U aTANTAIIHIO
K TEKyIIUM ycIIOBHUSAM M npaktukaM. Oxnako ['MC-
aHaIlM3 TaKXXe IMOJIyYaloT MaKCHMAaIbHBIA Oayll 1o
Ka)XJIOMY HalpaBJICHUIO, YKa3blBas HA UX BBICOKUU
MOTEHITHAI ITPU HAIMYUU PECYPCOB.

90

Jlunepamu mo oOIIeMy MOTEHIMATY SBISIOTCS
I'NC-ananu3 u I'paBUTaIlMOHHAS MOJIE€Nb, HO OHU
JKe 1 Hau0boJIee PeCypCOCMKH.

OTta KOJIMYECTBCHHAA OLICHKa YHUCJICHHO
MOATBEPKIACT KIFOYEBYIO JUJIEMMY: CYIIECTBYET
KOMIIPOMHCC ~ MEXIy HH()OPMAaTUBHOCTHIO H
pecypcoeMkocTbio. IIpocTbie MeTonbl JIETKH B
MIPUMEHEHUH, HO AAl0T OTPAaHUYCHHOE NMOHHMaHUE,
TOTJa KaK MPOJBUHYTHIE METOABI MH(POPMATHBHEI,
HO TpeOYIOT 3HAYNTENIBHBIX BJIOKCHUU B JTAHHBIC U
JKCIIEPTHU3Y.

Hepmocrarkn Texymmx meromoB amsi Cesepo-
Kazaxcranckoit obmactu. CpaBHUTENBHBIN aHAIN3,
KaK Ka4eCTBEHHBIH, TaK M KOJMYCCTBCHHBIMH,
BEISBIISIET CYIIECTBEHHBIE MPOOENBI B TEKYyIIeH
MPAaKTHKE OIEHKH TPAHCIOPTHOH IOCTYITHOCTH B
Kaszaxcrane MPUMCHUTCIIBHO K CHG]_II/I(bI/ILICCKI/IM
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ycaosusiM CKO. JloMuHupytomue ceifgac npocThie
MeTonbl (TeorpaduuecKknuii, paguyCHBIA, WHAEKC-
HBII) HE CIIOCOOHBI aJIeKBATHO OTPA3UTh CIIOXKHYIO
peanbHOCTh OOeCTieUeHrsl HACKHOTO M CIIPaBe-
JIUBOTO JIOCTYTIa Ha OOMIUPHON TEPPUTOPHH C CYPO-
BBIM KIIMMaTOM M HEPaBHOMEPHBIM paccejeHHeM
(Resende & Collins, 2011).

Kniouesvie  nedocmamiu
nooxooos oia CKO:

1) MeToapl HE YYHUTHIBAIOT WM CNA00 YUHTHI-
BAIOT BJIMSHHE MOTOAHBIX YCJIOBHH Ha COCTOSIHUE
JIOPOT ¥ BO3MOXXHOCTHh IPOE31a, YTO SIBISETCS
kputndeckuM  (paktopom gt CKO. Ormenka,
OCHOBaHHasl Ha CpPEJHEM BPEMEHH MU TMPOCTOM
HAIAYUA  TBEPIOTO TOKPBITH, MOXET OBITh
HEpeJIEBAaHTHOW B 3UMHUI WJIM BECEHHUHN NIEPUOIbI.

2) IIpocroe Hamuume TOPOTH HE TapaHTUPYET
BO3MOKHOCTH ObICTpOTO u 0e3omacHoro
nepeaBkeHns. TeKyne MeTo sl ci1abo OTpakaroT
pealbHOE COCTOSTHHE JOPOYKHOTO TOJIOTHA.

3) He oneHuBaeTcs HHM KOJWYECTBO, HU Ka-
9YeCTBO, HU MTPHUBIIEKATEIHHOCTh KOHEUHBIX ITyHKTOB
Ha3HaueHUs (yCiIyr, pabounx MECT), 4TO He I103-
BOJISIET MIOHSTH PEAJIbHYIO BBITOY OT TPAHCIIOPTHON
CHCTEMBI 715l HACEJICHNSI 1 SKOHOMHUKH.

4) Nagexc 00ecriedeHHOCTH OTOPBaH OT peajh-
HBIX TOTpeOHOcTell Hacenenus. | 'eorpadudeckuit
METOJ] M METOJ paauyca HE BCEr/Aa aJeKBaTHO
OTpayKaroT AOCTYH [UIsl OOJIBIIMHCTBA KUTEINEH.

5) CymecTByromue TOIXOIbI HE TPEIOCTaB-
JSIFOT  YOOOHBIX HMHCTPYMEHTOB [UISI CHUCTEMAaTH-
YeCKOM OLEHKHM M MOHHTOPHHra pa3Iuudil B
JIOCTYITHOCTH MEXIy pa3HbBIMH paiOHAMH WM
COLMAITEHBIMY TPYTIIAMH.

6) BzanmoneicTBIE pa3NTUYHBIX BUAOB TpaHC-
mopta (aBTOMOOWJIBHOTO,  KEJE3HOIOPOKHOTO,
aBTOOYCHOTO) MPAKTHYECKN HE YIUTHIBACTCS.

KonnuecTBeHHast oOleHKAa MOJYEPKHBAET 3TY
MpoOIIeMy: TEKYIIIUE METO/IbI BOCIIPUHUMAIOTCS KaK
JIETKO TPUMEHHMbIe, HO WX WH(POPMATHBHOCTH
Hu3Ka. [IpoABHHYTBIE METOABI MpeIaraloT Heoo-
XOJIMMblE aHAIUTUYECKHE BO3MOXKHOCTH, HO UX
BHEIIPEHUE TPEOYyeT pecypcoB W MOATOTOBKH. DTO
YKa3bIBaeT Ha HEOOXOIUMOCTh pa3padOTKU U BHEI-
PEHHSI CTPATETHYECKOT0, BO3MOXKHO THOPHUIHOTO,
MOJIX0J1a, KOTOPBIA OBl cOYeTan aHAIUTHYECKYIO
nIyOMHYy € TPaKTUYECKOH peann3yeMOCThIO B
yenoBusix CKO. Ilpocroe coxpaHeHHe CTaTyc-KBO
O3HAuaeT MPUHATHE PEIICHUI Ha OCHOBE HEMOJTHON
nH(pOpMaIMK, a Clernoe KOMWPOBAaHHUE CaMbIX
CIIOKHBIX ~ MEXIYHAapOJHBIX MOJENEH  MOXET

cywecmeyouux

0Ka3aTbCsl HEPEANHCTHYHBIM B KPaTKOCPOUYHOH
nepcriektuBe (Karimi & Motamed, 2012).

Meroonoruueckiue  OCHOBBI  pa3paboTKu
WHTEIPUPOBAHHOU CHUCTEMBI OLICHKU TPAHCIIOPTHOM
JOCTYITHOCTH ¥ 00ECHEeYEeHHOCTH TEPPUTOPHUH
CeBepo-Kazaxcranckoit o01acTi. AHAJIN3 CHITBHBIX
1 CJTa0bIX CTOPOH CYIIECTBYIOIIUX Ka3aXCTaHCKUX U
MEPEAOBBIX MEKAYHAPOJHBIX METOJUK OLEHKH
TPAHCMOPTHON AOCTYITHOCTH SICHO TIOKa3bIBAET, YTO
HU TPOCTOE MPOAOJDKCHUE HCIOIb30BAHUS TEKY-
IIMX YOPOIIEHHBIX MOAXOJO0B, HH HEMeIIeHHOE
MOJIHOMACIITA0HOE BHEPEHNE HAanboJIee CII0KHBIX
3apyOeXHBIX MOJIeIe He SBISETCS ONTHMAIBLHBIM
pemwenneM ansi CeBepo-Kaszaxcranckolr o0macT.
IlepBoe ocraBmsgeT muaHupoBaHue Oe3 HEOOXO-
IuMoi WH(OpPMAITMOHHONW 0a3bl, BTOPOE MOXKET
CTOJIKHYTBCSl C CEpPhE3HBIMH OTPaHHUYEHHSIMH TI0
JnaHHBIM, pecypcam u kaapam (Lebendiger &
Lerman, 2019).

Tpebyercss  pa3paboTka  HHTETPHPOBAHHOM
(ruOpuIHON) CHCTEMBI OLIEHKH, KOoTopas Oblia Obl
CIEeUMAbHO  aJaNTHpOBaHA K  YHUKaIbHOMY
koHTekcty CKO.

1) Couerarp CHIBHBIE CTOPOHBI PA3TUIHBIX
MIO/IXOJI0B, HCIOJb30BaTh AHAIUTUYECKYIO MOIIb
I'MC-mmatdopm u peann3M MoAeNel, YIUTHIBAO-
IIMX BO3MOXXHOCTH W PAacCTOSHHE TaKhWX Kak
rpaBUTALMOHHAS MOJIEIb UM MOJU(PHINPOBAHHBIN
METO/]T HAKOTIJIEHHBIX BO3MOKHOCTEH.

2) YuureiBats kitoueBbie it CKO ¢akTopsl,
TaKhe KaK CE30HHOCTb, KauyecTBO JOpPOT, HHU3Kas
IUIOTHOCTh HACEJEHUS M BAXHOCTh JOCTyNa K
CEJIbCKOXO3SHCTBEHHBIM PBIHKAM M COLUAJIBHBIM
yCIIyTam.

3) IlpenocraBnsTh  3HAuUMTENbHO  Oonee
nIyOOKHMH aHanu3, 4yeM TEKyIIue METOAbI, HO IIpH
9TOM OBITh pean3yeMOi B paMKax HMEIOIINXCS WITH
PEATMCTUYHO JOCTHMKMMBIX PECYPCOB U JJaHHBIX.

4) TI'enepupoBaTh TOHATHBIE U TNPAKTHIECKU
HOJIE3HbIE PE3YJIBTAaThl Ul IUIAHWPOBAaHHUSA HHBEC-
TULMHA, pa3paOdOTKH PETHOHAIBHBIX HPOrpaMM H
MOHUTOpUHTa uX 3¢ dexTuBHocTH. [Ipemnaraembit
NOJXOJ HAaNpaBlIeH Ha CO3JaHue HHCTPYMEHTA,
KOTOpPBIA MaKCUMHU3UpPYyeT TIyOMHY aHaiuW3a u
pENeBaHTHOCTh  JUIsI  TMOJMTHKH B paMKax
npakTuueckux orpannuenuit CKO.

IIpemmaraercst pa3paboTrath W BHEAPUTH KOM-
TUIEKCHYIO CHUCTEMY OLIEHKH MOJ pabouuMm Ha3Ba-
HUeM «VIHTerpupoBaHHAas MOJIENb TPAaHCIOPTHON
nmocTyrmHOCTH M obecniedeHHoctd st CKOy». Ora
MOJENb OyneT OOBeAMHATH HECKOJIBKO KITFOUECBBIX
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HU3MEPEeHUH JOCTYMHOCTH U  00eCHeueHHOCTH
TPaHCIIOPTHON HHPPACTPYKTYPOH U YCIIyraMH.
Cucrema OyneT OCHOBaHAa Ha CIEIYHOIIUX

MIPUHIIATIAX
1) Ouenka OyaeT MpOBOJIUTHCS IO HECKOIBKUM
B3aMMOJOITOTHSFOIIINM HaIPaBJICHUSIM JUTS

MOJyYEHUS ETOCTHON KapTUHBI.

2) Bce pacueTsl ¥ aHAU3 OYIYT BBHITIOTHATHCS B
cpene I'MC, grto oOecrmeyuT BHU3yaIH3aIlHIO0 |
BO3MOXXHOCTH IMPOCTPAHCTBEHHOTO aHAIM3A.

3) B uentpe BHUMaHUA — AOCTYN HACEICHUS K
KITFOYEBBIM O0BEKTaM U yCIyTaM.

4) Ocoboec BHUMaHHE YHOEIAETCS KadeCTBY
HHPPACTPYKTYphl,  CE30HHBIM  (akTopam H
MYJIETUMOJIATBHBIM aCIIEKTaM.

[Ipemnaraemast cTpyKTypa MOJIENH BKIIOYAeT
YEThIPE OCHOBHBIX KOMIIOHCHTA:

Komnonent 1: IIpocTpaHcTBEHHO-BpEMEHHOM
OXBaT M JOCTYI K BO3MOXXHOCTsIM. OIleHKa TOTO,
HaCKOJBKO JIETKO (TI0 BpEeMEHW WM 3aTparam)
JKUTEIU Pa3JIMYHBIX HACEICHHBIX ITYHKTOB MOTYT
JIOCTUYb KITFOYEBBIX ITYHKTOB HA3HAYEHUS, C YIETOM
WX BOKHOCTH.

KowmmonenT 2: MaAeKc 00eCnIeYeHHOCTH yCITy-
ramu. OIleHKa YpOBHS OOECIICYCHHOCTH TEpPPH-
TOPUU  TPAHCIIOPTHOW  WH(MPACTPYKTYpOH |
CBS3aHHBIMH yCIIyTaMH B pacueTre Ha IyIry
HACEJICHUS WM Ha SJIMHMITY TUTOIA/IH.

Kommnonent 3: KauectBo u HagexxHOCTh HH]pa-
CTPYKTYpHL. OLIEHKa COCTOSIHUS TPAHCIIOPTHOM CETH
U €€ CIOCOOHOCTH 00ecreurnBaTh CTa0WILHOE
COOOIIIEHNE B TEYCHUE TO/IA.

Kowmmonent 4: ' MC-mutardopma 11 aHammsa u
BIM3yanm3anuu. MHTerpupyomas —cpema s
pacueroB,  KapTrorpaQuUpoOBaHHS,  CIECHAPHOTO
MOJICTIMPOBAHUS U TTOAIEPIKKA TPUHSATHS PEIICHUI.

Takass MHOTOKOMITIOHEHTHASI CTPYKTypa I03BO-
JIeT TEPEeUTH OT EIUHOTO, YacTO YIPOIIEHHOTO,
MOKa3aTelis JOCTYIMHOCTH K CO3/IaHUI0 CBOETO pojia
«TpUOOPHOI TaHEeNn», OTpaKalollel pa3HyHbIe
acrmekThl mpoOsieMbl. KpUTHYECKM BaXKHBIM SIB-
nsercs sBHoe BkItoueHue Komnonenta 3 (KauectBo
W HAJEKHOCTH), KOTOPBIA HAIPSIMYIO aJpecyer
OIMH W3 TJIABHBIX HEIOCTATKOB CYIIECTBYIOIINX
meroaoB mis yenouit CKO. Csa3s Kommonenra 2
(ObecmeueHHOCTh) € YHCJICHHOCTBIO HACCICHHMS
JemaeT ero OoJjiee 3HAYMMBIM ITOKa3aTelieM, 4eM
MIPOCTON WHICKC IJIOTHOCTH AOPOT. AHaIM3 BCEX
KOMIIOHEHTOB B KOMILJIEKCE C HCIIOJb30BAHUEM
I'"MC (KommnoneHnT 4) maet ropaszno Oonee Ooratoe
TUATHOCTUYIECKOE MPEICTABICHUE O TPAHCIIOPTHON
CHUCTEME PETUOoHA.
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Kommnonent 1: [IpocTpaHcTBEeHHO-BpEMEHHON
0XBaT HA OCHOBE IPaBUTAIIMOHHOU MOJICTH

J1J1st OTIeHKH OCHOBHOTO acIieKTa JIOCTYITHOCTH —
JIETKOCTH  JOCTHKGHUS  BO3MOXKHOCTEH — —
MpeiaraeTcs MCIoib30BaTh MOAUGBHUIIMPOBAHHYIO
TPaBUTAIMOHHYIO MOJEIh, KaK Hanboyee THOKYIO U
peaNuCTUYHYI0 M3  PacCMOTpeHHbIX. MHzaekc
JIOCTYITHOCTH Al i1l UICXOJHOM TOYKH 1 (Harpumep,
HACEJICHHOI0  IyHKTa)  pPAcCYMTHIBACTCS  TI0
¢dopmyne (Yang et al., 2019):

/S

n
(oF

Ai = Z
=T

rae: i — ucxonmHas Touka (HampuMep, LEHTPOHI
HacesneHHoro myHkTa CKO);

j — TYHKT Ha3Ha4yeHUs (KIOYeBbIe OOBEKTHI:
mkoJiel, OonpHUIBI, [IOHBI, pBIHKH, aJMHUHUCT-
paTuBHBIE  LEHTPBI, KPYIHbIE  MPEANPUATHS,
TPAHCIIOPTHBIC Y3JIBI — JK/IT CTAHIIHH, aBTOBOK3aJIbI);
Wnpgexc cyMmmupoBaHusi | mpoOeraer Bce n
pENICBaHTHBIX ITyHKTOB HA3HAYCHMUS.

Oj — Mmepa «Macchl» WIH NPHUBIEKATEILHOCTU
IMyHKTa Ha3HA4YeHHS j; ITOT mapameTp Tpedyer
TIIATEFHOTO OIpeeNieHus U coopa JaHHbIX. [Ipu-
MEpBhI: KOJMYECTBO KOMKO-MECT B OOJBHHUIIE, KOJIH-
YECTBO YYEHMUYECKMX MECT B UIKOJE, KOJIHUYECTBO
pabounx MecT Ha NPEANpUsATHH, IPOIMYCKHAas
CIOCOOHOCTh BOK3aja MJIM KOJMYECTBO PEHCOB,
IUIOIAAb TOProBbIX OO0BekToB. Ha HauanbpHOM
JTare MOXKHO HCIIOJIb30BaTh YIPOIIEHHBIE BECOBBIE
KO3 (QUITUCHTEHI 110 THIIAaM 00BEKTOB.

Tij — BpeMs B Iy TH (B MHHYTaX ) MEX/y TOYKaAMH
1 ¥ j IO peasbHON TOpOXKHOI ceTH; PaccunTeiBaercs
¢ nomomsto [MC-uHCTpyMEHTOB Ha ocHOBe rpada
JOPOKHOM CETH M CPEIHHX CKOPOCTEH IBMIKEHHS,
3aBUCAIIUX OT THIA U, II0 BO3MOXXHOCTH, COCTOSIHUSA
JIOpOTH.

B (6era) — ko3dPULNEHT YYBCTBUTEIBHOCTH K
BpEMEHH B IYyTH (CONPOTUBIEHUS DPACCTOSHHIO).
OTtpaxaeT, HACKOJIBKO OBICTPO CHMUIKAETCS JKETaHNe
€XaTh K OOBEKTY C YBEJIMYEHHEM BPEMEHHU B IyTH.
Tpebyer kanmuOPOBKHM Ha OCHOBE MECTHBIX JaHHBIX
WIA WCTIONb30BaHUS 3HAUYEHUH U3 JUTEpaTypsl
(o6pryHO B AmamazoHe 1-2). MoxkeT pa3nudarbes
JUISL pa3sHbIX THIIOB MOE3I0K (HampUMep, Hoe3aKa B
OOJNBHUIY MEHEee UyBCTBUTEJIbHA K BPEMEHH, YeM
MOe3/IKa B MarasuH).

PesynpTaTel KOMIOHEeHTa OyayT B BHIE 3Haye-
HHE MHIEKCAa JOCTYHNHOCTH Al IJI KaXKIOro Hace-
nennoro mynkta CKO. KapTel mpocTpancTBeHHOTO
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pacripeneneHus AOCTYHHOCTH (HampuMmep, TEIUIo-
BbIe KapThl WIH KapThl C Kiaccuukanued Hace-
JICHHBIX ITYHKTOB IO YPOBHIO JIOCTYIMHOCTH). Bo3-
MOXHOCTh pacyeTa arpernpoBaHHBIX IMOKa3aTeien
JIOCTYITHOCTH JJIsl PailOHOB WJIM OOJIACTH B IIEJIOM
(HanpuMep, CpeaHEB3BEIICHHOE 3HAUYCHHE Al 10
HACEJICHUIO).

Kommonenr 2: HWnnekc
yCIyramu (Ha TyTry HaceJICHUS)

DTOT KOMIIOHEHT AOOMIOJIHACT OILICHKY OOCTYII-
Hoctu (KommoneHT 1) mokasaTensMu, XapakTepH-
3YIOIUMH  YPOBEHb  HACHIMIEHHUS TEPPUTOPHH
00BEeKTaMH TPAHCTIOPTHON HHPPACTPYKTYPHI U CBS-
3aHHBIMU YyCJIyIraMH, HO B IPHUBA3KE K HACCJICHHIO,
YTO Jejaer ero Oojee WHPOPMATHBHBIM, YeM
MPOCTON MHIEKC TUIOTHOCTH JIOPOT.

Onenka WHQPACTPYKTYPHOTO  TMOTEHIIMAIA
paifonoB CKO mnpoBOauTCSI Ha OCHOBE HHEKCa
00ecnedeHHOCTH, KOTOPBI pPacCUUTHIBACTCA TIO
dopmyne (Ma et al., 2017):

00€eCIIe4eHHOCTH

I No 1000
= —X
P

rae: | — wHEekc 00ecreYeHHOCTH KOHKPETHBIM
BUJIOM COLMAJbHO-3KOHOMHUYECKUX YCIyr HWJIHU
00BEKTOB HHPPACTPYKTYPHI;

No — cymMMapHOe KOJIHMYECTBO OOBEKTOB (Ha-
MpUMep, aBTOOYCHBIX OCTAHOBOK, TIOYTOBBIX OTIIE-
JICHWH WM MYHKTOB OOCTYXXHBAaHWS) B TPaHHIIAX
HCCIIETyEMOT0 aIMHUHUCTPATUBHOTO PaiioHa;

P — oOmias 4uciIeHHOCTh HAceleHHs NaHHOW
TEPPUTOPUAIBHON €IMHUILIBI;

WNHmekc o0eCledeHHOCTH 10 palioHaMm IS
Pas3IMYHBIX BUAOB HHOPACTPYKTYPBI/YCIIyT (HampH-
Mep, KOJIMYECTBO aBTOOYCHBIX ocTaHOBOK Ha 1000
xutenel). KapTel U aumarpaMMbl, MOKa3bIBAIOITHE
paznuuus B YpOBHE OOECIIEYEHHOCTH MEXIY
paifonamu. CoBmecTHbIi aHanu3 Kommnonenra 1 u
KowmrmonenTa 2 maeT riry00OKoe TIOHHUMAaHHE CHTYya-
nuu. PaiioH MOXKeT UMETh HU3KYIO 00ECTICUCHHOCTh
aBTOOyCHBIMHM ocTaHOBKamu Ha 1000 skutenei, HO
IIPH 3TOM XOPOIIYI0 JOCTYHHOCTb K KIIIOUEBBIM
00BEKTaM C HCIIOIB30BaHUEM JIMYHOTO TPAHCIIOPTA.
Tax ke u Ha00OpOT palfOH MOXKET UMETh BBICOKYIO
o0ecrieueHHOCTh aBTOOYCHBIMH OCTaHOBKAaMH, HO
HU3KYIO JOCTYIHOCTb HU3-3a HEMPABUIBHOIO pa3Me-
meHns 00BEKTOB WIM IUIOXHX Aopor.B Oymymem
3TO HaM MOMOXKET NPaBUIBHO IUArHOCTHPOBATH
mpobiiemy.

Komnonent 3: KauecTBeHHBIE XapaKTepPUCTUKU
U OKCIUTyaTallMOHHAs HAaJeKHOCTb HH(PaCTpPyK-
TypHI

KomMmoHeHT 3 — 3T0 KpuTU4ecKkuid GuiIbTp, KO-
TOPBIA MO3BOJSIET HAKIAAbIBATh TEOPETHUYECKHE
pacyeTsl IOCTYNHOCTH Ha peajbHyI0 SKCIUTyaTa-
nuoHHyto nouBy CeBepo-Kazaxcranckoit obmacTu.
JlaHHBIA KOMIIOHEHT CJIY>XHUT [Ji1 KOHTEKCTya-
JU3aLUU U JUHAMUYECKONH KOPPEKTUPOBKH TaHHBIX
Kommonenra 1.

K xmoueBbIM MHIMKATOpaM OTHOCATCA — —
VAENbHBIA BEC JOPOT C TBEPABIM IMOKPHITHEM MO
pecnyOTMKaHCKUMH, OOJIACTHBIMH W paiOHHBIMU
JIOPOraMu 4TOOBI BBISIBUTH UX Ha JOKAIbHOM YPOB-
He, TIe U3HOC Aopor Haubonee kpurtudeH. Cocros-
HHUSl JOPOKHOTO TIOKPBITUS II0 MEXAYHAPOIHOMY
nHpekcy posHoctu IRI. Kapra mopor noasepikeH-
HbI€ K CE30HHBIM OTPaHMUYECHHSM C YKa3aHMEM HX
IPONOJDKUTENBHOCTH.HAacTOoTa U peryisipHOCTh
JIBIKEHUS OOIIIECTBEHHOTO TPAHCIIOPTA.

K pesynbraTam KOMIIOHEHTa OTHOCATCS: TeMa-
TUYECKHE KapThl, MOKa3bIBAIOLINE paclpeesicHHe
Ka4yecTBa JOPOr M NPOOJIEMHBIX YYacTKOB U CTa-
THCTUYECKUE JaHHbIE IO paiioHaM. Bo3MOXHOCTH
koppektupoBku BpemeHu B myTtH (Tij) B Komro-
Henre |: Hanmpumep, MOKHO MOJIETUPOBATH 1OCTYII-
HOCTP B 3UMHHI TIEPHOJI, YBEITHUUBAS BPEMS IIPOE3-
Jla TI0 ToporaM HU3KHMX KaTEeropui WM HCKIIoYas
CE30HHO 3aKpBIThIE YYaCTKH. OTOT KOMIIOHEHT
MO3BOJIIET TEPEHTH OT OIEHKH JOCTYITHOCTH B
«WIeaJbHBIX» YCIOBUAX K OoJiee peanucTHYHON
KapTHHE, YYUTHIBAIOIIEH (aKTHYECKOEe COCTOSIHHE
HHPPACTPYKTYPHI U KIUMATUIECKUE PUCKH.

Komnonent 4: ' IC-mutatdopma ytst aHamm3a u
BHU3yaIH3aluu

I'eonndopmarmonnas cuctema (I'C) sBisiercst
AIpOM IpeajgaraéMoil MHTETPUPOBAHHON MOJEIH,
BHIMONHSSL QYHKIMHU cOopa, XpaHeHHs, o0paboTKu
JAHHBIX, BBINIOJHEHHUS PAacyeTOB M BU3yalH3alUU
pe3yJIbTaTOB.

Ocnonble BozmoxHocTH ' UC-inatdopmsr:

1) Pacuer Bpemenu B myTu (Tij) mo mopoxxHOU
CEeTU: HCIIOJb30BAHUE CETEBOTO aHaiuu3a Uil Ha-
XOKACHUS KpaTyalIux MapuIpyToB IO BPEMEHH C
Y4E€TOM CKOPOCTHBIX PEXHUMOB JJI Pa3HBIX THUIIOB
JIOpPOT.

2) Pacuer wuHHmekcoB paocTynHoctd (Ai) u
obecnieuennoctu (I).

3) I'eHepaums KapT OOCTYHNHOCTH: CO3JIaHHE
KapT M30XpOH (JIMHUM PaBHOTO BPEMEHHU JIOCTYTIA),
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TEIJIOBBIX KapT WM KapT KiacCH(UIHPOBAHHBIX
30H JOCTYIHOCTH.

4) Buzyanu3zaius o0ecrieueHHOCTH U KayecTBa:
KapTorpaduieckoe npeacTaBicHUE HHAEKCOB 00ec-
MIEYEHHOCTH U UHIUKATOPOB KauecTBa/HAAEKHOCTH
HHPPACTPYKTYPHL.

5) WaTerpamnus ¢ ApyruMH JaHHBIMH: BO3MOX-
HOCTh HAaJOXEHHUS KapT JOCTYMHOCTH/obecre-
YEHHOCTH Ha KapThl IVIOTHOCTH HACEJICHUs, YPOBHS
0CTHOCTH, pPa3MEUICHUSI CelIbCKOXO3SIMCTBEHHBIX
yrogui W T.O. AN TPOBEIEHHS KOMIUIEKCHOTO
MIPOCTPAHCTBEHHOT'O aHAJIN3a U OLIEHKH PAaBEHCTBA
JOoCTyHa.

6) CueHapHbI aHATU3: MOJCIUPOBAHUEC BIIHSI-
HUS TIpelyiaraeéMblX M3MEHEHMH B TPaHCIIOPTHON
ceTu (CTPOUTENHCTBO HOBOW NOPOTH, PEKOHCTPYK-
sl CYIIECTBYIOIIEH, 3aIyCK HOBOTO aBTOOYCHOTO
MaplpyTa) WM B pa3MeIIeHnHd 00BEKTOB (OTKPHI-
THE HOBOW IMTKOJBI WJIM OOJIGHHIIBI) HA MTOKa3aTeln
JOCTymHOCTH Ai. DTO MOIIHBI WHCTPYMEHT JUIA
oueHKH 3()()EeKTUBHOCTH TUIAHUPYEMBIX HHBECTU-
. [UC-nardopma npeBpamiaeT MOAEIb U3 Ha-
Obopa dopmyn W mokazaTened B AMHAMHYCCKHI
WHCTPYMEHT aHain3a ¥ MOJJICPKKUA TPUHATHUS
pemenuil. BHeapenue mpemiaraeModl MHTETPHPO-
BaHHOH Mojaenu MmoTpedyer cOopa W CHCTEMAaTH-
3al[i 3HAYUTEIBHOTO 00BeMa MPOCTPAHCTBEHHBIX
1 aTpuOYTHUBHBIX JaHHBIX.

[Ipennaraemast Mozenp o6aagaeT 3HAYUTEIHEHO
Oosee BBICOKOH HH(POPMATHBHOCTHIO M IMOJIUTH-
YEeCKOM  pEeNeBaHTHOCTBIO TI0 CPaBHEHUIO C
TEeKYIIMMH Ka3axCTaHCKUMK MeToaukamMu. OHa
CHOCOOHA MPEeNOCTaBUTh AETAbHYI TUATHOCTHKY
npoOJeMHBIX  30H, OLCHHTh  Pa3luuusl B
JOCTYIMHOCTH JJsl pPa3HbIX pPaliOHOB W TPyl
HACeJICHUs, & TaKXKe KOJIMYECTBEHHO OOOCHOBAThH
NPUOPUTETHl  WHBECTHIUH B  TPAHCIOPTHYIO
UHPPACTPYKTYPY U COLMANBHBIE OOBEKTHI.

[IpemoxkeHHass KOHLENTyalbHas MOJENb WH-
TErpUPOBAHHOM OLICHKH TPAHCIIOPTHOM AOCTYIHOC-
TH paspaboTaHa sl mnpeojoiicHus (yHIaMeH-
TAJIBHBIX HEJOCTATKOB CYIIECTBYIOIIUX METOMUK,
TPaJULMOHHO NpuMeHsBIIuXxcs B Pecnybnuke Ka-
3axCTaH, ¥ JUIsl TIPSIMOTO PEUICHUS CHIen(UIECKUX
npobiem Cesepo-Kazaxcranckoit obmactu. Kimo-
4YeBOe OTJIMYME HAallel MOJAeNM 3aKiovyaeTcs B
0TKa3€e OT MPOCTOH OIEHKH HAJTHYHS JIOPOT B TIOJIB3Y
OLICHKH (aKTHYECKOTO JIOCTYIa K BO3MOXKHOCTSIM
JUIsL HACEJICHUSL.

OcHoBHas TpoOieMa CYIIECTBYIOIIMX ITOIXO-
noB B Kazaxcrane cocToMT B TOM, 4YTO OHH
paccMaTpUBaIOT JOPOTY KaK CTaTUYHBIH OOBEKT,
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WUTHOPHUPYS €€ (PaKTHUECKOE KaYyeCTBO M CE30HHYIO
HaaexkxHOCTh. JlanHble rogoBoro ordera mo CKO
MOATBEPKIAIOT KPUTHUYECKYIO Ba)XHOCTh HSTOTO
¢akropa: B psme palioOHOB, Hampumep B
JKaMOBLICKOM, 3HAYUTENBHAS A0S IOPOT MECTHOTO
3HAYEHUsI OCTAaeTCs TPABUMHON WA TPYHTOBOH.
Hcrnonp3oBanue 3TUX IOPOT B MEPHOJ PACITYTHIIBI
WM CWIBHBIX CHETOIag0B MPUBOAUT K PE3KOMY
YBEITUYCHHUIO BPEMEHH B ITyTH, @ HHOTAA U K ITOJTHON
M30JISIIIAN HACEJICHHBIX ITyHKTOB.

3akiaoueHne

B xonme paGoTel MBI COMOCTaBHIIN TPaAUILIOH-
HbIE Ka3aXCTAaHCKHUE METOAHMKH C IepPeIOBBIMU
MHPOBBIMU MOJEIISIMU. ' naBHEBINI BEBIBOJI:
CTaHJapTHBIE MMOAXO/BI, OCHOBAaHHbIE Ha MPOCTHIX
paauycax u HopmaruBax, Juisi CKO Ooubie He
pabortaroT. MBI [OKa3and, YTO YIPOIICHHEIE
pacueTsl CO3Jar0T JIOKHYIO KapTHHY OJIaronoyyusl.
B peanbHOCTH, pH HU3KOW TNIOTHOCTH HACEIICHUS
n cypoBoM kiumare CeBepa, TpaHCIOPTHAs
JOCTYIHOCTh — 3TO HE MPOCTO KUIOMETPHI JOPOT, a
X (akTHyecKas NMPOXOAUMOCTh. Hama rumoresa
MOATBEpANTIAcCk: 0e3 ydyeTa Ce30HHBIX (aKTOpPOB U
KadecTBa TIOKPBITHS  HEBO3MOXKHO  TIOJYYHTH
O00BEKTHUBHYIO OIIEHKY CBA3HOCTH PETHOHA.

KonnuectBeHHas olieHKa Moka3ajla 3HaUUTENb-
HBI Pa3pblB B HHOOPMATUBHOCTH MEXKAY IpUME-
HSIEMBIMUA METOAMKAMH U MEXIYHapOJHBIMH CTaH-
JapTaMu. BeISBIEHO, UTO TEKYIIHME METOIbI OLIEHKH
B CKO UTHOpHUPYIOT KpUTHYECKHE (AaKTOPBI: Ce-
30HHOCTH (TIaBOJKH, 3UMHHU Tepuon), (hakTmaec-
KO€ COCTOSIHHE IOPOXKHOTO TMOJIOTHA M PEaJbHYIO
COLIMATbHO-3KOHOMMYECKYIO  IPUBJIEKATEbHOCTD
MMyHKTOB Ha3HadeHWs. [lodTH momoBWHA CETBCKUX
HaceJCHHBIX MyHKTOB oOmactu (47%) HE uMmeer
CTa0MJIBHOTO PETYJIAPHOTO aBTOOYCHOTO cooOre-
HUSI, 9TO CO3/IaeT MPOCTPAHCTBEHHOE HEPABEHCTRO.

JlupupyronmMu 10 TOTEHNHATY NpPUMEHH-
MocTd ans pervoHa npusHanel ['MC-ananus u

TpaBUTAIIIOHHOE  MOJIENIMPOBaHUE, HaOpaBIIHe
MaKCHUMaJIbHBIE OaJUTbI 10 KPHUTEPHUSM THOKOCTH U
WH(POPMATHBHOCTH.

PaboTa BHOCHUT BKJIaJl B pa3BUTHE METOIOJIOTHH
SKOHOMMYECKON W colManbHOW reorpaduu, npea-
jarasi mepexofi OT OIEHKU (PH3MYECKOTO HATNYHS
HHPPACTPYKTYPHI K OLIEHKE (PaKTHYECKOTO JIOCTYIIa
K BO3MOXHOCTAM. OOocHOBaHAa HEOOXOAMMOCTH
WCIIOJIB30BaHUSI THOPHUIHBIX (MHTETPUPOBAHHBIX)
MOJIEJIeH, COYETAIOIMINX aHATUTUIECKYIO MOIIIHOCTD
I'"C ¢ peanu3MoM IrpaBUTallMOHHBIX PacYETOB.
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JlanpHeiiee pa3BUTHE TEMBI CBA3aHO C J€Talb-
HOW KaTMOPOBKOW MMapaMeTpoB TpaBUTAIIMOHHON
MOJIEIM Ha OCHOBE OMIHMPUYECKUX JAaHHBIX O
TpaHcropTHeIX noTtokax CKO u wmHTerpauueit B
CHUCTEMY JIWHAMUYECKHX JaHHBIX O CE30HHOM
COCTOSTHUU JTOPOXKHOM CeTu
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Hacrosmue ucciemoBanus MpOBEACHBI B PAMK-
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DECADAL CHANGES IN NET PRIMARY PRODUCTIVITY (NPP)
IN THE WEST KAZAKHSTAN REGION BASED
ON MODIS SATELLITE MONITORING DATA

The article assesses the spatiotemporal dynamics of net primary productivity (NPP) in the West
Kazakhstan region for the period 2010-2022 based on MODIS satellite data. Data processing and cal-
culation of indicators were performed using the Google Earth Engine cloud platform. Spatial patterns
and trends in NPP changes were determined based on linear regression of time series for each pixel.
The study results revealed pronounced spatial heterogeneity of NPP due to the natural and climatic
conditions of the region. Higher productivity consistently tends to appear in the north and river valleys,
while the south and southwest is less productive. The interannual dynamics of NPP are characterized
by significant variability, with a sharp decline in 2015 and a subsequent recovery in 2016-2017. Trend
analysis showed a predominance of positive, but spatially uneven, changes in NPP during the study pe-
riod. Correlation analysis revealed that vegetation productivity in the West Kazakhstan region is primar-
ily controlled by precipitation variability, while the influence of temperature is regionally heterogeneous
and intensifies under conditions of moisture deficiency. The results highlight the high sensitivity of the
region’s ecosystems to climate variability and confirm the usefulness of the NPP indicator for monitoring
vegetation status and assessing the resilience of arid and semi-arid landscapes.

Keywords: Net Primary Productivity (NPP), Remote Sensing, MODIS, West Kazakhstan Region.
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MODIS cnyTHMKTiK MOHUTOPUHI AepekTepi 60iibiHILA baTbic Ka3akcTaH 06AbICHI
ayMarbIHAAFbl Ta3da 6acTankbl @HIMAIAIKTIH, (NPP) oHXbIAABIK ©3repicTepi

byAa Makanapa MODIS cnyTHukTiK pAepekTepi HerisiHae 2010-2022 »blapaap apaAbiFbiHaa batbic
Kaszakcran 06AbICbI ayMarbliHAaFbl Tasa GacTankbl eHIMAIAIKTIH (NPP) KeHiCTIKTiK-yaKbITTbIK, AMHaMM-
KacblHa Gararay >Kyprisiaai. AepekTepai eHaey xoHe kepceTkiwTepai ecentey Google Earth Engine
OYATTbIK, ecenTey naatopmacbiHAA >Ky3ere acbipbiAAbl. NPP-HiH KEHiCTIKTIK 3aHABIAbIKTapbl MEH Y3aK,
MEP3IMAI TPEHATEPI XKbIAABIK, YaKbITTbIK, KaTapAap OOMbiHLIA 8p6ip MMKCEAb YLIIH CbI3bIKTbIK, perpec-
CUS BAICI apKbIAbl aHbIKTaAAbl. 3epTTey HaTMXKEAEpi alMMaKTbliH, TaOUFU-KAMMATTbIK, epekLIeAiKTepiHe
6aiiAaHbICTbl NPP-HiH aiikblH KEHICTIKTIK GipKeAKi eMecTiriH kepceTTi. OHIMAIAIKTIH >KOFapbl MOHAEpI
COATYCTIK ayAaHAAPAQ >KOHE ©3€H aHFapAapbiHAA TYPaKThl Typae 0aikaAca, OOAbICTbIH, OHTYCTIK >KoHe
OHTYCTIK-6aTbIC GOAIKTEPI TOMEH BHIMAIAIKNEH cunaTTarasbl. NPP-HiH XXbiaAap OOMbIHLLA ©3repriluTiri
>KOFapbl 60AbIN, 2015 XbIAbI aikbiH TOMEHAEY, an 2016—2017 XbIAAapbl KAAMbIHA KEAY YPAiCi Gaiikan-
Abl. TpeHATIK Taaaay 3epTTeareH keseHae NPP oH 6GarbiTTbl, Gipak, KeHICTIKTIK TYpFblAaH dPKeAKi e3re-
picTepiHiH 6acbiM ekeHiH kepceTTi. KoppeAsumsabik, Taasay batbic KasakcrtaH 0OAbICbIHAAFbI BCIMAIK
SKaMbIAFbICbIHbIH ©HIMAIAIT Heri3iHeH aTMocdepaAbIK, »ayblH-LIALWbIHHbIH, ©3reprilTiriMeH aHbIKTaAaTbl-
HbIH, aA TeMrepaTypaHblH 8CePi bIAFAA TaMLWbIAbIFbI XKaF AQMbIHAQ KYLLEMETIH aliMaKTbIK, 8PKEAKi cMnaTka
Me ekeHiH KepceTTi. AAbIHFAH HOTUXKEAEP BHIP 3KOXKYMEAEPiHIH, KAMMATTbIK, ©3reprillTikke »KoFapbl ce-
3IMTaAAADbIFbIH alKbIHAQIM, aPUATI >KHE CEMUAPUATI AaHALIATTapAA 6CIMAIK YXaMbIAFbICbIH MOHUTOPUH-
riAey MEH 3KOXKYMe TYPaKTbIAbIFbIH 6arasay yiiH NPP KepceTKilliHiH MaHbI3AbIAbIFbIH PaCTalAbl.

TyHin ce3aep: Tasa 6actankpl eHiMaiAiK (NPP), kawbikTbikTaH 30HATay, MODIS, Batbic KasakcraH
O0OABICbI.
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AecssTUAeTHME M3MEHeHUS YMCTOW NepBUYHOM NPOAYKTUBHOCTHU (NPP)
Ha TeppuTopmm 3anasHo-KasaxcTaHckoi o6AacTn
Mo AQHHbIM CNYTHUKOBOro MoHuTopuHra MODIS

B crtatbe npoBeaeHa ougeHKa MPOCTPAHCTBEHHO-BPEMEHHOM AMHAMMKWM YMCTOV MEPBUYHONM Mpo-
AykTvBHOCTM (NPP) Ha Tepputopumn 3anaaHo-KasaxcraHckon ob6aactm 3a nepmoa 2010-2022 rr. Ha
OCHOBE CMyTHUKOBbIX AaHHbIX MODIS. O6paboTka AaHHbIX M PACUYET MOKa3aTEAE BbINMOAHEHbI C UC-
NnoAb3oBaHnem o6AauHon naatopmbl Google Earth Engine. [NpocTpaHCTBEHHbIE 3aKOHOMEPHOCTM 1
TpeHAbl n3meHeHns NPP onpeaeAsiAMcb Ha OCHOBE AMHENHOM perpeccrmn BpeMeHHbIX PSIAOB MO KaXKAO-
MY MUKCeAtD. Pe3yAbTaTbl UCCAEAOBAHUS BbISIBUAM BbIPAXKEHHYIO MPOCTPAHCTBEHHYIO HEOAHOPOAHOCTb
NPP, 00yCAOBAEHHYIO MPUPOAHO-KAMMATUYECKMMM YCAOBMSIMM perroHa. boaee BbicokMe 3HaueHus
NMPOAYKTUBHOCTM YCTOMUMBO HAOAIOAQIOTCSI B CEBEPHbIX PalOHaxX M AOAMHAX PEK, TOrAa Kak loXKHbIE 1
Oro-3anaAHble YacTn 06AaCTM XapaKTEPM3YIOTCH MOHMMKEHHOM MPOAYKTUBHOCTbIO. MeXroaoBast AMHa-
murka NPP oTAMyaeTcs 3HaUMTEAbHOM M3MEHUMBOCTbIO C PE3KMM CHMxKeHrem B 2015 roAy 1 nocaepy-
oMM BOCCTaHOBAEHMEM B 2016—2017 rr. AHaAM3 TPEHAOB MoKasaA NpeobAaAaHNE MOAOXKUTEAbHbIX,
HO MPOCTPaHCTBEHHO HepaBHOMePHbIX M3MeHeHnit NPP B TeuyeHune nccaeayemoro nepmopa. Koppeas-
LIMOHHbIA aHAAM3 MOKa3aA, YTO MPOAYKTUBHOCTb PaCcTUTEAbHOrO MOKpoBa B 3arnaaHO-KasaxcTaHcKom
00AaCTM B HaMOOAbLLEN CTENeHM KOHTPOAMPYETCS M3MEHUMBOCTbIO aTMOC(EPHbIX OCAAKOB, TOTAA
KaK BAMSIHME TemrepaTypbl HOCUT PErMOHAaAbHO HEOAHOPOAHbI XapakTep M YCUAMBAETCS B YCAOBMSIX
AedurumTa BAarn. [NoAyyeHHble pe3yAbTaTbl MOAUYEPKMBAIOT BbICOKYIO YYBCTBUTEABHOCTb 3KOCUCTEM
perruoHa K KAMMaTM4eCckom M3MEHUMBOCTU M MOATBEPXKAAIOT MH(POPMATMBHOCTb nMoka3ateass NPP aag
MOHUTOPUHIa COCTOSIHMS PaCTUTEABHOIO MOKPOBA M OLEHKM YCTOMUMBOCTM apUAHbBIX U CEMMaPUAHDBIX

AQHALWA]TOB.

KAroueBble cAoBa: uncTas nepBmyHasg NpoAyKTMBHOCTb (NPP), ancTtaHuuoHHOe 30HAMpOBaHMe,

MODIS, 3anaaHo-KasaxcraHckas 06AacTb.

Introduction

Changes in ecosystem productivity represent
one of the key topics in modern ecological science
and sustainable land management. Net primary
productivity (NPP) reflects the amount of carbon
fixed by plant biomass after subtracting autotrophic
respiration and serves as an important indicator of
ecosystem functioning, carbon sequestration ca-
pacity, and resilience to environmental change. At
the global scale, recent studies indicate an overall
increase in terrestrial NPP of approximately 1.52 g
C/m™?/yr™" during the period 2003-2020 (Hu et al.,
2024), although substantial regional differences per-
sist due to climate variability, land-use change, and
anthropogenic impacts.

NPP is widely applied to analyze terrestrial
ecosystem responses to climate variability and cli-
mate change. Because vegetation productivity is
closely linked to precipitation, temperature, and
evapotranspiration, spatial and temporal variations
in NPP allow the identification of dry and wet peri-
ods, assessment of ecosystem responses to extreme

climatic events (such as droughts and anomalously
warm years), and evaluation of ecosystem sensitiv-
ity to climatic drivers. Consequently, NPP serves as
a valuable proxy for assessing climate impacts on
biospheric processes.

Global climate change, manifested through ris-
ing temperatures, altered precipitation regimes, and
an increasing frequency of extreme weather events,
exerts a significant and spatially heterogeneous in-
fluence on terrestrial ecosystem productivity world-
wide (IPCC, 2021). Satellite-based monitoring,
particularly data from the Moderate Resolution Im-
aging Spectroradiometer (MODIS), has become a
widely recognized standard for assessing long-term
NPP dynamics at regional and global scales, provid-
ing continuous data records since the early 2000s
(Running & Zhao, 2015).

Central Asia, which is largely dominated by arid
and semi-arid ecosystems such as steppes, semi-des-
erts, and deserts, is recognized as one of the regions
most vulnerable to climate change (Li et al., 2017).
Temperature increases in this region exceed global
averages, and combined with increasing variability
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in precipitation, pose serious threats to vegetation
stability. Ecosystem productivity in Central Asia is
strongly constrained by limited water availability,
making vegetation particularly sensitive to droughts
and anthropogenic pressures such as overgrazing
and unsustainable agricultural practices (Zhang et
al., 2021). Previous MODIS-based studies have
revealed pronounced spatial heterogeneity in NPP
trends across the region, with areas of both vegeta-
tion degradation and greening occurring under on-
going climate change (Xu et al., 2016).

Kazakhstan, characterized by vast areas of natu-
ral vegetation, plays a critical role in the carbon bal-
ance and ecological stability of Central Asia. In re-
cent decades, pronounced climatic trends, including
warming and shifts in moisture availability, have
been observed across the country (Karatayev et al.,
2022). These changes directly affect pasturelands
and agricultural systems that underpin regional food
security and socio-economic well-being. While sev-
eral studies have examined vegetation dynamics
across Kazakhstan at national or continental scales
(Eisfelder et al., 2017, Liu et al., 2022) detailed sub-
regional assessments of long-term NPP dynamics
remain limited.

The relevance of the study is determined by the
high sensitivity of arid and semi-arid ecosystems of
the West Kazakhstan region to climate variability
and climate change. Under conditions of rising air
temperatures and unstable precipitation patterns, as-

Figure 1
The West Kazakhstan Region
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sessing the spatiotemporal dynamics of net primary
productivity (NPP) is an important task for monitor-
ing the state of vegetation cover, identifying trends
in ecosystem productivity, and justifying sustainable
natural resource management. The use of MODIS
satellite data enables long-term and objective moni-
toring of vegetation productivity at the regional level.

The West Kazakhstan Region represents a suit-
able case study for such a detailed analysis. The
region encompasses a transition from dry steppe to
semi-desert landscapes, includes major transbound-
ary river systems such as the Zhaiyk (Ural) River,
and experiences substantial anthropogenic pressure
related to livestock grazing and the oil and gas in-
dustry (Alimbaev et al., 2020). Climatic changes
in this region may therefore have distinct impacts
on ecosystem productivity. This study aims to as-
sess the spatial and temporal dynamics of NPP in
the West Kazakhstan Region over a decadal period
using satellite data and modern geospatial analysis
techniques, and to analyze the direction and poten-
tial drivers of observed changes.

Data and methods

Study Area

The West Kazakhstan Region is located in the
northwestern part of the Republic of Kazakhstan
and covers an area of approximately 151.3 thousand
km? (Figure 1).
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The region borders the Russian Federation to
the north and west and adjoins Atyrau Region to
the south, Aktobe Region to the east, and North Ka-
zakhstan Region to the northeast. Geographically,
the territory extends between 47°50" and 51°40" N
latitude and 48°00" and 56°00" E longitude.

The regional relief is dominated by flat features,
including vast plains and lowlands that represent a
part of the East European Plain. The highest eleva-
tions (200-250 m) are located in the eastern part of
the region. The Zhaiyk (Ural) River and its tribu-
taries are the area’s most important hydrological
features, playing a pivotal role in shaping local eco-
systems and water supply systems. In terms of land-
scape, the region is characterised by the presence of
three distinct natural zones: steppe, dry steppe and
semi-desert. The region’s high level of vegetation
diversity reflects its ecological diversity.

The West Kazakhstan Region has a continental
climate with pronounced aridity. The winter months
are characterized by low temperatures and minimal
snowfall. The summer period is characterized by
high temperatures and aridity. Meteorological ob-
servations show that the average temperature in Jan-
uary ranges from —14 °C to —16 °C, and the average
temperature in July ranges from +22 °C to +24 °C.

Land use in the region is predominantly agricul-
tural, with a strong emphasis on pastoral livestock
farming. Intensive grazing is a key anthropogenic
factor affecting vegetation productivity. In addition,
grain farming is developed mainly in the northern
parts of the region. The combination of climatic gra-
dients and land use intensity makes the West Ka-
zakhstan region a representative area for studying
the dynamics of net primary productivity in a chang-
ing environment.

Data and Data Processing

To estimate net primary productivity (NPP), sat-
ellite data from the MODIS MOD17A3HGF prod-
uct, version 6.1, were used. This product provides
annual NPP values with a spatial resolution of 500
m for the period 2010-2022. This product is formed
on the basis of the LUE (Light Use Efficiency)
model, which uses data on photosynthetically active
radiation and climatic parameters (temperature, air
humidity, radiation balance).

Preprocessing steps included temporal filtering
of the dataset to the study period and selection of the

NPP band. Pixel values were scaled using the con-
version factor of 0.0001 as specified in the MODIS
technical documentation (Running & Zhao, 2019).

Climatic variables were derived from the ERAS-
Land Daily Aggregated dataset, including 2-m air
temperature and total precipitation (https://cds.
climate.copernicus.eu/datasets/reanalysis-era5S-
land?tab=overview). Daily values were aggregated
into annual means (temperature) and annual sums
(precipitation) and resampled to match MODIS res-
olution.

The calculation of the spatio-temporal dynamics
of NPP and other calculations were carried out us-
ing geospatial analysis methods in the Google Earth
Engine cloud platform (Gorelick et al., 2017). Long-
term trends in NPP were identified using linear re-
gression applied to annual time series on a pixel-by-
pixel basis:

NPP = + 1 X year + &

where P, represents the linear trend coefficient (g C/
m~%/yr™!) describing the direction and magnitude of
change.

Statistical analysis included the calculation of
annual mean NPP values for the entire region, which
were visualized as time series. Annual image col-
lections were harmonised by calendar year and spa-
tially clipped to the official administrative boundary
of the West Kazakhstan Region. Pixel-wise correla-
tion analysis between NPP and climate drivers was
performed using Pearson’s correlation coefficient
across all grid cells.

Results and discussion

Net primary productivity is directly related to
photosynthetic activity and biological productiv-
ity and is therefore widely used as an indicator of
ecosystem condition. Declines in NPP may indicate
vegetation degradation, increasing aridity, anthro-
pogenic pressure, or unfavorable climatic condi-
tions, whereas stable or increasing trends suggest
maintained or improved ecosystem functioning.

In arid and semi-arid regions such as the West
Kazakhstan Region, NPP is particularly sensitive to
changes in moisture availability and temperature re-
gimes, making it a valuable indicator of landscape
ecological stability(Figure 2).
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Figure 2
Spatial distribution of net primary productivity (NPP) in West Kazakhstan Region in 2010,
2015, and 2022
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Spatial patterns of NPP across the West Ka-
zakhstan Region exhibit pronounced and persis-
tent heterogeneity throughout the study period
(2010-2022). Higher NPP values are consistently
observed in the northern and northeastern parts
of the region and along major river valleys, par-
ticularly the Zhaiyk River, reaching approximate-
ly 2500-3000 gC/m™2/yr!. In contrast, south-
ern and southwestern areas are characterized by
persistently low NPP values of approximately
200-350 gC/m™2/yr™".

Substantial changes in ecosystem productiv-
ity occurred during the study period. From 2010
to 2015, NPP increased sharply by approxi-
mately 36.4%, rising from 3105 to 4236 gC/m™%/
yr !, By 2022, the NPP had declined slightly to
4048 gC/m?/yr!, which nevertheless represent-

Figure 3

ed a 30.4% increase relative to the baseline year
of 2010.

This spatial gradient is indicative of the transi-
tion from relatively humid steppe ecosystems in the
north to more arid and semi-arid landscapes in the
south. The persistence of this pattern over time in-
dicates that large-scale climatic and physiographic
factors dominate the spatial organisation of vegeta-
tion productivity in the region.

Interannual variability in NPP is pronounced.
The year 2015 is characterised by a notable regional
decline in NPP, evident in both spatial maps and
regional mean time series. In contrast, 2016 exhib-
its the highest regional mean NPP value (approxi-
mately 2440 gC m™ yr™') during the study period,
followed by alternating years of moderate increases
and decreases (Figure 3).

Interannual variability of mean(top) and Spatial trend (bottom) of net primary productivity
(NPP) in West Kazakhstan region for the period 2010-2022
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Despite strong interannual fluctuations, no
monotonic long-term decline in NPP is observed.
Average NPP values in the late 2010s (2019-2022)
are comparable to or slightly higher than those in
the early 2010s, indicating the absence of large-
scale degradation of vegetation productivity at the
regional scale.

Trend analysis reveals a spatially heterogeneous
pattern of NPP changes (Figure 3). Positive trends
predominate over large areas of the northern and
central regions of West Kazakhstan Region, particu-
larly in riverine zones and regions with relatively
higher moisture availability. Negative trends are lo-
cally observed in the northeastern and southern parts
of the region. Overall, the predominance of positive

Figure 4

trends indicates a weak but spatially uneven in-
crease in vegetation productivity over the study pe-
riod. However, the mosaic nature of the trend sug-
gests that local environmental conditions influence
regional climate impacts.

The average long-term dynamics of climatic
conditions in the West Kazakhstan region demon-
strates pronounced interannual variability in both
air temperature and precipitation (Figure 4). Time
series analysis reveals that the temperature regime is
characterized by moderate increases in some years,
while precipitation is highly variable, with alternat-
ing wet and dry periods. This climatic instability is
typical of arid and semi-arid regions and shapes the
key conditions for vegetation growth.

Mean annual air temperature (left) and total annual precipitation (right) and Spatial patterns of Pearson correlation coefficients

between NPP (bottom) in West Kazakhstan region

a) Annual temperature, T°C

b) Annual precipitation, mm

Note: Compiled by the authors.

Spatial analysis of the correlation between
NPP, temperature, and precipitation revealed dis-
tinct regional differences. The correlation between
NPP and precipitation is predominantly positive
over most of the region, particularly in the central
(r = 0,46, p>0,05), northern (r = 0,51, p>0,05) part
of the region. And the strongest positive relation-
ship between precipitation and NPP was revealed in
the southeastern part of the study area (r = 0.64; p <
0.05). This indicates the dominant role of moisture
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availability as a limiting factor in vegetation produc-
tivity. In the southern and southwestern parts of the
region, the correlations are weaker, which may be
due to extremely dry conditions, in which additional
precipitation does not always lead to a significant
increase in productivity.

The correlation between NPP and temperature
is characterised by greater spatial heterogeneity. In
the northern and north-eastern regions, predomi-
nantly weak positive or near-zero correlations are
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observed, suggesting a potentially favourable effect
of moderate warming on plant processes in the pres-
ence of sufficient moisture. Concurrently, areas ex-
hibiting negative correlation have been identified in
the southern (r = —0.44, p>0.05) and central regions
(r = —0.53, p>0.05), suggesting an escalation in
water stress experienced by vegetation in response
to rising temperatures and enhanced evaporation.
A statistically significant correlation was revealed
only in certain local areas of the study territory and
does not form large spatially connected zones.

In both arid and semi-arid ecosystems, water
availability is the main factor affecting NPP, with
temperature was a secondary variable. The notable
decline in NPP observed in 2015 is consistent with
the response of arid vegetation to drought, which
typically leads to reduced photosynthetic activity
and a shorter growing season. On the contrary, the
maximum NPP in 2016 was a result of a favorable
wetness environment coupled with high tempera-
tures.

Region temperature has an indirect effect on
NPP by regulating the length of the growing season
and the process of evapotranspiration. Productivity
has been shown to increase in northern steppe zones
when there is moderate warming and sufficient
moisture. Conversely, growing temperatures with
less precipitation have been shown to exacerbate
moisture deficits, leading to a decline in NPP. This
phenomenon can be observed in the spatially hetero-
geneous trends observed in the southern and north-
eastern regions. This dual control explains why
trends in net primary productivity are not spatially
homogeneous and why positive trends are mainly
limited to areas with better hydrological conditions.

The results obtained indicate that NPP serves
as a sensitive indicator of climate variability in the
western region, especially with regard to precipi-
tation. However, strong spatial heterogeneity and
nonlinear responses highlight the limitations of in-
terpreting NPP changes based solely on regional av-
erages. Therefore, combining spatially explicit NPP
analysis with climate variables (precipitation and
temperature) is important for understanding ecosys-
tem responses to climate variability and change in
arid regions.

The results of our analysis of the spatiotemporal
dynamics of NPP have both scientific and practical
significance and can be used in a wide range of re-
search and practical applications. Spatially detailed
NPP estimates and identified trends allow us to ob-
jectively characterise vegetation productivity and its
interannual variability, which is an important basis

for assessing the status and sustainability of ecosys-
tems in arid and semi-arid regions.

From a scientific perspective, the results of this
study contribute to our understanding of the inter-
action between climate and the biosphere, as well
as how vegetation responds to climate variability.
The spatial heterogeneity of NPP and the absence of
monotonic long-term trends underscore the neces-
sity of incorporating local environmental conditions
and nonlinear ecosystem response mechanisms. The
data obtained can be used to test and refine ecosys-
tem and climate models, as well as for comparable
regional studies.

In practical terms, the results can inform envi-
ronmental monitoring, the assessment of productive
potential in different territories and the substantia-
tion of decisions relating to the rational manage-
ment of natural resources and territorial planning.
NPP analysis enables the identification of areas
where vegetation cover is particularly vulnerable
and where there is potential for degradation, which
is highly relevant in the context of increasing cli-
mate variability.

Further research should include a more detailed
quantitative analysis of the relationship between
net primary productivity (NPP) and climatic factors
such as precipitation and temperature, as well as
their seasonal and lagged effects. Extending the ob-
servation time interval and integrating satellite data
with ground-based climate and environmental mea-
surements will refine the identified patterns and in-
crease the reliability of the conclusions drawn. An-
other focus will be analysing the impact of land use
and anthropogenic factors to separate the climate
signal from economic impacts. Taken together, such
studies will contribute to a deeper understanding of
the mechanisms of changes in ecosystem productiv-
ity, thereby expanding the potential for the practical
application of the NPP indicator in the monitoring
and sustainable management of natural resources.

Uncertainties and limitations

Despite the wide applicability of net primary
productivity (NPP) as an integrated indicator of
ecosystem functioning, the interpretation of the ob-
tained results is subject to several uncertainties and
limitations that should be considered.

Satellite-based NPP products depend on model
assumptions and input variables such as absorbed
photosynthetically active radiation, temperature,
and moisture stress. Different NPP models may pro-
duce varying absolute values, particularly in arid
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and semi-arid regions where vegetation productivity
is strongly constrained by water availability. Con-
sequently, uncertainties related to model parameter-
ization and biome-specific coefficients may affect
the magnitude of estimated NPP values (Zhao &
Running, 2010). The spatial resolution of satellite-
derived NPP products may not fully capture fine-
scale landscape heterogeneity typical of steppe and
semi-arid environments. Degradation or recovery
processes at the local level, particularly those influ-
enced by land use, may therefore be underestimated
or smoothed at the pixel scale. This limitation is par-
ticularly relevant in regions characterised by mosaic
land cover patterns (Zhang & Ye, 2022).

The accuracy of climate data was a key factor in
our analysis. Interpreting changes in vegetation pro-
ductivity directly depends on the quality of precipi-
tation and temperature information. In this paper,
we relied on modeled and interpolated data. Their
inherent uncertainties can introduce additional bias,
affecting the assessment of interannual variability
and complicating the determination of which cli-
mate factor-drought, heat, or a combination of both-
was the primary driver of NPP changes. Another
complication is the nonlinear nature of ecosystem
responses. Particularly under water-stressed condi-
tions, vegetation often responds to climate change
abruptly and disproportionately. A small decrease in
precipitation or an increase in temperature may have
little effect on productivity until a critical threshold
is crossed. After that, we observe a “crash”—a sig-
nificant drop in NPP. Such threshold effects compli-
cate straightforward interpretation.

Vegetation productivity this year isn’t always an
immediate response to current weather. It can de-
pend on soil moisture reserves accumulated in the
previous season, the state of the vegetation cover,
or phenological cycles. Therefore, the observed de-
cline in NPP may be a delayed effect of a drought
that occurred a year or even two years ago (Zhang
et al., 2025).

When analyzing vegetation productivity us-
ing satellite data, it’s important to keep the over-
all picture in mind. The resulting NPP values are a
composite result, intertwining the influence of both
climate and human activity. Land use changes, graz-
ing intensity, and various management practices
can significantly influence plant growth. However,
without additional field studies, separating these hu-
man contributions from purely climate variability is
extremely difficult. This creates certain difficulties
in unambiguously attributing all observed shifts in
NPP solely to climate change.
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Also, our analysis covers a relatively short pe-
riod (2010-2022). This may be insufficient for iden-
tifying long-term climate trends, especially in arid
regions with strong year-to-year fluctuations. Over
such a short period, we are more likely to detect
short-term anomalies than a stable long-term trend.
Therefore, the identified patterns should be viewed
primarily as reflecting medium- and short-term dy-
namics.

The above does not invalidate the findings, but
it does indicate the need for a cautious and balanced
interpretation. They also clearly indicate directions
for future, more in-depth research.

Conclusion

This study examined the impact of the environ-
ment and time on plant growth in the West Kazakh-
stan region from 2010 to 2022 using MODIS data.
The results obtained from the analysis showed the
existence of a distinct and persistent spatial het-
erogeneity in NPP, with values being higher in the
northern parts and the river valley areas, and lower
in the southern parts, which signifies lower climatic
conditions in the southern region.

The results also showed high interannual vari-
ability in NPP, with a significant decline in 2015
and partial recovery afterward. The trend analysis
showed predominantly positive, though highly spa-
tially variable changes in NPP, implying that there
was no widespread long-term degradation in vegeta-
tion productivity, although there is considerable and
scattered decline in productivity. The patterns thus
highlighted the high sensitivity of vegetation in the
region to climate variability, particularly to anoma-
lies in moisture conditions.

These results confirm the value of NPP as an in-
dicator variable of ecosystem function and response
to climate impacts in arid and semi-arid regions. To
interpret the obtained data, there is a need to consid-
er uncertainties. First, they relate to the application
of satellite products. They also relate to the quality
of data on climate. Furthermore, they relate to non-
linear and delayed ecosystem responses.

This study provides a scientific basis for further
work on ecosystem monitoring and the analysis of
climate-biosphere interactions, as well as justifying
sustainable nature management in the region. The
results of this study provide spatially disaggregated
information on net primary productivity (NPP) dy-
namics, which can be used by a wide range of scien-
tific, governmental, and applied stakeholders work-
ing on ecosystem functioning, climate impacts, and
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sustainable land management. The identified spatial
patterns and temporal trends in NPP provide an ob-
jective basis for assessing vegetation productivity
and its variability in the study region.
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SPATIAL AND INFRASTRUCTURAL DETERMINANTS
OF ROAD TRAFFIC MORTALITY IN KAZAKHSTAN:
A VISION ZERO PERSPECTIVE TOWARD SDG INDICATOR 3.6.1

Purpose: This study aims to provide a comprehensive analysis of recent trends in road traffic ac-
cidents (RTAs) and road traffic mortality in Kazakhstan from demographic, spatial, and infrastructural
perspectives. The research is grounded in the methodological frameworks of Sustainable Development
Goal (SDQ) indicator 3.6.1, the Safe System approach, and the Vision Zero concept.

Research methodology: A mixed-methods research design was utilized. The analysis draws on offi-
cial national statistics for the period 2018-2022, reports from international organizations (WHO, OECD/
ITF), and infrastructure safety assessment data from the International Road Assessment Programme (iRAP).

Findings: The findings indicate that despite a relative decline in the number of RTAs in Kazakhstan,
the level of road traffic mortality has not decreased and has even increased in certain years. This pattern
suggests that measures primarily aimed at reducing crash frequency have been insufficient in mitigating
the severity of their consequences. A disproportionately high share of fatalities occurs within built-up
areas, particularly among pedestrians and minors, highlighting fundamental shortcomings in the safety-
oriented design of urban road infrastructure. iRAP assessments reveal that the majority of the road net-
work is rated at 1-3 stars, underscoring the decisive role of infrastructural factors in road traffic mortality.

Originality: The study concludes that Kazakhstan’s current road safety policies are inadequate to
achieve the targets of SDG indicator 3.6.1 and emphasizes the need for systemic, prevention-oriented
strategies based on Vision Zero principles. The results provide a scientific basis for improving road safety
through the integration of spatial planning and infrastructure-focused policy interventions.

Keywords: Road traffic safety, road traffic accidents, mortality, Vision Zero, Safe System, iRAP,
Sustainable Development Goals.

M. Akbap'’, I'.T. Kybecosa?, 9.A. MoppucoH?,
M.A. Mamaamngpos?, M.A. Taanmos?*
'KaanpopHus yHMBepcuTeTi, Y3AIKCI3 )xaHe Kkacion 6iaim 6epy opTaabirbl, A3asuc, Kaandophus wratsl, AKLL
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Ka3zakcTaHAaFbl XXOA-KOAIK OAIM-XKITIMIHIH, KeHICTIKTIK )KoHe
MH(PPaKYPbIABIMABIK, AeTepMUHaHTTapbl: Vision Zero xaHe
TAM 3.6.1 TypFbICbIHAH TaAAay

byA 3epTTey KasakcraHaarbl >KOA-KOAIK okurasapbl (XKKO) MeH oaapaaH 6oAaTbIH ©AIM-KITIMHIH
COHFbl XbIAAQPAAFbI AMHAMMKACBIH AEMOTpPadUSIAbIK, KEHICTIKTIK KaHe MH(PaKYpPbIAbIMAbIK, TYPFbl-
AaH KelleHAI TYpAe Taaaayra bGarbiTTaAraH. 3eptTey TypakTbl AaMy mMakcatbl 3.6.1, Safe System >xeHe
Vision Zero Ty>XblpbIMAaMaAapbIHbIH 8AICHAMAAbIK, HEri3iHAE >Ky3ere acbipbiaabl. Taapay 2018-2022
>KbIAAQD aPaAbIFbIHAAFbl PECMM YATTbIK, CTAaTUCTMKAFA, XaAblKapaAbik, yibiMaapabiH (WHO, OECD/ITF)
ecernTepiHe >kaHe iIRAP MH(ppPaKypbIAbIMABIK, KaYiMci3aik 6araray AepekTepiHe cyieHeal. 3epTrey Ho-
TkeAepi KaszakcraHaa XKKO caHbIHbIH CaAbICTbIPMAAbl TYPAE TOMEHAEYIHE KapamMacTaH, >KOA-KOAIK
anatTapbliHaH GOAATbIH OAIM-KITIM AEHreriHiH a3armait OTblpFaHbliH XXaHe Kenbip >KbIAAAPbl aPTKAHbIH
KepceTeal. ByA Ky6bIAbIC anaTTapAblH XXMIAITIH KbICKapTyFa GafFbITTaAFaH LApaAapPAbIH OAAPAbIH, CaA-
AQpPbIHbIH, AYbIPABIFbIH TOMEHAETYre XETKIAIKCI3 eKeHiH arKblHAAMAbL. ©AIM-XKITIMHIH, YKOFapbl YAECI
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eAAl MEKEHAEP illiHAe, Bcipece >Kasly XKYPriHLWiAep MeH KeMeAeTke TOAMaFaHAApP apacblHAQ TipKeAyi
KaAAAbIK, >KOA MH(PAKYPbIAbIMBIHbIH, KayirnCi3AiK TYPFbICbIHAH SACI3 >koOaAaHFaHbIH kepceTeai. iRAP
GaraAaybl XKOA >KEAICiHIH, 6acbiM OOAITIHIH 1-3 XXYAAbI3BAbI KAYIMCI3AIK AEHreniHe ne ekeHiH aHbIKTar,
MH(PaKYPbIABIMABIK, (DakTOPAAPAbIH, LeLYLLi POAIH AdAeAperail. 3epTTey Ka3akCTaHHbIH, >KOA Kayin-
Ci3airi canacbliHAAFbI Kasipri casicatbl TAM 3.6.1 MakcaTTapbiHa >XXeTy YLiH XeTKIAIKCi3 eKeHiH »KaHe
Vision Zero karmaaTTapbiHa HEri3AEATEH XKYMEAIK, aAAbIH aayFa GaFbITTaAFaH CTpaTernsAapAbl eHrisy
KQXKEeTTIriH KepceTeAi. AAbIHFAH HBTUXKEAEP >KOA KAYinCi3AIriH KeHICTIKTIK Xocnapaay MeH MHpaky-
PBIABIMABIK, CasiCaTTbl KaiTa Kapay apKblAbl XKaKCapTyFa FbIAbIMW HETi3 YCbIHAAbI.

Tyiin ce3aep: >KOA-KOAIK KayiMCi3Airi, >XOA-KOAIK OKuFaAapbl, ©AiM-XiTim, Vision Zero, Safe
System, iRAP, TypakTbl AaMy MakcaTTapbl.
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MpocTpaHcTBeHHble U MH(PACTPYKTYPHbIE AETEPMUHAHTbI CMEPTHOCTH
B pe3yAbTare AOPOXKHO-TPAHCNOPTHbIX npouciuecTBuii B KazaxcraHe: aHaAn3
c no3uumit Vision Zero u uiamkatopa 3.6.1 LLYP

LleAblo AQHHOFO MCCAEAOBAHUS SIBASIETCS KOMMAEKCHBIM aHAaAM3 AMHAMMKN AOPOYXKHO-TPAHCMOPT-
HbIX npoucwectTeunit (ATIT) n cmepTHOCTM B pe3yabTate ATl B KazaxcraHe 3a mocaeAHWE roabl C AEMO-
rpacdmyeckoi, NPOCTPAHCTBEHHOM N MHPPACTPYKTYPHOM TOUEK 3peHunst. MeToAOAOrnMYecKon OCHOBOM
MCCAEAOBAHUS MOCAYXXMAM MHAMKATOP 3.6.1 Llean yctonumBoro passutums, KoHuenuus Safe System u
durocodus Vision Zero. AHaAM3 OCHOBaH Ha OPMLIMAABHOM HaLMOHAAbHOM cTaTUCcTmke 3a 2018-2022
IT., OTYETax MEXAYHapOAHbIX opraHm3saumii (BO3, OECD/ITF), a Takxe AaHHbIX OLEHKM 6e30MacHOCTM
AOPOXKHOM MH(PPACTPYKTYpPbI Nporpammbl International Road Assessment Programme (iRAP). PesyabTa-
Tbl ICCAEAOBAHMS MOKa3bIBAIOT, YTO, HECMOTPS Ha OTHOCKUTEAbHOE cokpalleHne uncaa ATI B Kasax-
CTaHe, YpoBeHb CMEPTHOCTU B pe3yAbTaTe AOPOXKHO-TPAHCMOPTHbLIX NMPOUCLIECTBUIA HE CHUXKAETCS U
B OTAEAbHbIE TOAbI AEMOHCTPUPYET POCT. DTO CBUAETEALCTBYET O TOM, UTO MEpbl, OPUEHTUPOBAHHbIE
NPenMyLLEeCTBEHHO Ha COKpaALLEeHWe YacTOTbl aBapui, OKa3aAMCb HEAOCTATOUHBIMU AASl CHUXKEHWS Tsi-
SKECTU MX MOCAEACTBUI. BbicoKas AOAS MOrMOILIMX B NPeAeAax HACEAEHHbIX MYHKTOB, 0COOEHHO cpe-
AU TELIEXOAOB U HECOBEPLIEHHOAETHUX, YKa3blBaeT Ha CyLIECTBEHHbIE HEAOCTATKM B 6e30MmacHOCTM
rOPOACKOI0O YAUUYHO-AOPOXHOrO npoctpaHcTa. Ouerkn iRAP nokasbiBaioT, YTO GOAbLUIAS YaCTb AO-
POXKHOM CeTN OTHOCUTCS K 1-3 3BE3A0UHOMY YpPOBHIO 6E30MacHOCTU, YTO MOATBEPIKAAET KAIOUEBYIO
POAb MHMPACTPYKTYPHbIX (hakTOPOB B (DOPMMPOBAHMM CMEPTHOCTM Ha Aoporax. B 3akAloueHne noa-
YepKMBAETCSl, YTO TeKyllas MoAUTHKA B chepe AOPOKHOM Ge3onacHocTu B KazaxcTaHe IBASIETCSl HEAO-
CTaTOYHOM AASI AOCTMXKEHUSI LIEAEBbIX MoKasaTeAen nHamkaropa 3.6.1 LIYP v Tpebyet BHeApeHus cu-
CTEMHbIX, MPOMUAAKTUYECKM OPUEHTUMPOBAHHBIX CTPATernii, OCHOBaHHbIX Ha NpuHumnax Vision Zero.
[MoAyueHHble pe3yAbTaTbl (hOPMUPYIOT HAYUHYIO OCHOBY AAS MOBbILLIEHWS 6E30MAaCHOCTU AOPOXKHOIO
ABVM>KEHMS 32 CYET NepecMoTpa NPOCTPAHCTBEHHOMO MAQHMPOBAHUS M MHPPACTPYKTYPHOM MOAUTUKM.

KatoueBble caoBa: 6e30MacHOCTb AOPOXKHOTO ABMXEHUS, AOPOXKHO-TPAHCMOPTHbIE MpoucLle-
CTBUSI, cMepTHOCTb, Vision Zero, Safe System, iRAP, Llean ycToinumBoro passmrtusi.

Introduction

Road traffic accidents (RTAs) are one of the
most pressing public health and sustainable develop-
ment issues globally. According to the World Health
Organization, road traffic accidents kill an estimated
1.2-1.3 million people and injure tens of millions
more each year (WHO, 2018). Research over the
past decade has clearly shown that this problem is
not limited to transport safety alone, but is shaped
by the interaction of spatial planning, infrastructure
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quality, management systems, and human behavior
(Yang et al., 2020; Zhang, 2023).

Road Safety and the Sustainable Development
Goals: The Sustainable Development Goals (SDGs)
adopted by the United Nations in 2015, target 3.6.1,
aim to reduce road traffic fatalities by at least half
by 2030. However, recent reviews show that many
countries are not on track to achieve this goal, par-
ticularly in middle- and high-income countries with
weak infrastructure (OECD&ITF, 2018; WHO,
2023).
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The Vision Zero philosophy is widely discussed
in the scientific literature as one of the most effective
strategic approaches to road safety. According to
studies by He et al. (2022) and Mofolasayo (2024),
countries that have implemented Vision Zero have
seen a significant reduction in road fatalities. This
concept recognizes the potential for road user error
and considers the design of road systems to be such
that those errors do not lead to fatalities.

The relationship between human factors and in-
frastructure: The current scientific consensus on the
causes of road accidents indicates that the human
factor is involved in 90-95% of accidents. How-
ever, research over the past decade has shown that
explaining the human factor in terms of individual
responsibility alone is not enough Khan and Das
(2024) and Elvik (2020) show that dangerous driver
behavior is largely predetermined by the spatial con-
figuration and engineering design of the road.

In this context, studies based on the iRAP (In-
ternational Road Assessment Program) methodol-
ogy are of particular importance. (iRAP, 2019) and
Welle et al. (2018) have shown that the risk of death
on 4-5-star safety roads is several times lower than
on 1-2-star roads. This indicates that infrastructure
safety is a key factor in reducing the severity of road
accidents.

Urbanization and Socio-Spatial Inequality:
Recent urban studies have shown that a significant
proportion of road traffic fatalities occur within
settlements, especially among pedestrians and chil-
dren (Adanu et al., 2023; Islam et al., 2022). This
phenomenon suggests that transport-oriented urban
planning models are at odds with the principles of
social justice.

The presence of pedestrians and children as a
vulnerable group is considered in the scientific lit-
erature as an important indicator for assessing the
quality of road infrastructure. Such studies have
identified “forgiving road design”, speed limits in
school zones and safe crossings as the most effec-
tive tools for reducing fatalities (Elvik et al., 2019;
Lie et al., 2024).

Research gap in the context of Kazakhstan:
Road safety research for Central Asian countries is
limited and is often limited to descriptive statistics.
Although the high level of road traffic fatalities in
Kazakhstan is noted in published works, its spatial
and infrastructural causes are rarely analyzed in a
comprehensive manner (WB, 2020). This situation
does not allow for a full understanding of the main
obstacles to achieving the SDG 3.6.1 target. There-
fore, the main goal of this research is to analyze the

dynamics of road accidents and fatalities in Kazakh-
stan in recent years from a demographic, spatial
and infrastructure perspective, and to interpret the
results obtained in the context of the SDG objective
3.6.1 and the principles of Vision Zero.

Literature review

Global Paradigms for Road Safety — Safe Sys-
tem and Vision Zero: The scientific research over
the past decade has identified the Safe System and
Vision Zero paradigms as key concepts for ensuring
road safety. These approaches consider the struc-
tural weaknesses of the road system, rather than
individual error, as the primary cause of road acci-
dents. The scientific consensus is that human error
will always occur, and therefore the transport sys-
tem should be designed to prevent these errors from
leading to death or serious injury (Elvik et al., 2019;
Kharoufah et al., 2018).

Numerous country and comparative studies
have shown that countries that have comprehen-
sively implemented Vision Zero principles have
reduced road traffic fatalities by 40-60% (Ecola
et al., 2018; OECD&ITF, 2018). This reduction is
achieved not only through legal controls, but also
through infrastructure redesign, speed management,
and data-driven policies. In this context, the World
Health Organization considers Vision Zero and Safe
System as key tools for achieving MDG target 3.6.1
(WHO, 2018, 2023).

The crucial role of infrastructure safety and
road design: One of the main factors determining
the severity of road accidents is the level of road
safety infrastructure. Studies over the past decade
have shown that most accidents occur in favorable
weather and road conditions, but their fatality is di-
rectly related to the geometry and engineering design
of the road (Elvik, 2020; Welle et al., 2018). Studies
based on the iRAP methodology have shown that the
risk of death on 4—5-star roads is several times lower
than on 1-2 star roads (iRAP, 2019). These scien-
tific results indicate that preventive engineering de-
sign is more important than post-accident measures
in improving road safety. Especially in urban areas,
“forgiving road design” has been shown to signifi-
cantly reduce the consequences of accidents (Weg-
man et al., 2015).

Human factors, speed and risky behaviour: The
international scientific literature confirms that hu-
man factors are involved in 90-95% of road acci-
dents, but this factor is not considered solely in the
context of individual responsibility (Elvik, 2020;
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WHO, 2018). Many studies show that risky driver
behaviour (speeding, non-compliance with traffic
rules, alcohol use) is largely dependent on the nature
of the road space.

Speed management is recognized as one of the
most effective tools for reducing road fatalities. Sys-
tematic reviews show that limiting urban speed lim-
its to 30-50 km/h significantly reduces pedestrian
fatalities (Lubbe et al., 2022; OECD&ITF, 2018).
In addition, many national studies have proven that
integrated policies (punishment, inspection, techno-
logical control) are effective in reducing accidents
involving drunk drivers (Elvik et al., 2019; Lym &
Chen, 2020).

Urbanization, spatial inequality and vulnerable
groups: Recent literature shows that a significant
proportion of road traffic fatalities occur within set-
tlements, especially among pedestrians and children
(WHO, 2018, 2023). This situation demonstrates
that transport-oriented urban planning is not in line
with the principles of social justice.

Inadequate infrastructure for children and pe-
destrians (safe crossings, school zones, traffic calm-
ing elements) aggravates the consequences of acci-
dents (Elvik, 2020; Katoch et al., 2025). In scientific
works, road safety is considered not only as a tech-
nical issue, but also as a component of spatial plan-
ning and social policy.

Research gap in the context of Kazakhstan and
similar countries: Research for middle-income and
large-scale countries shows that the pace of road
traffic fatality reduction is slow and that the main
reasons are poor infrastructure safety, weak data
systems and reactive policies (OECD&ITF, 2018;
WB, 2020). While published works on Kazakhstan
highlight the high level of road traffic fatalities, few
studies have comprehensively analyzed their spatial
and systemic causes.

Given this research gap, assessing road traf-
fic safety in the context of Kazakhstan within the
framework of Vision Zero, iRAP and SDG 3.6.1
is relevant. This study aims to reveal the structural
problems in the field of road safety in Kazakhstan
and to justify effective policies, based on interna-
tional scientific evidence.

Methodology

Research design and methodological approach:
This study aims to comprehensively analyze the
spatial, demographic, and infrastructural character-
istics of road traffic accidents (RTAs) and their as-
sociated deaths in Kazakhstan. The study is based
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on a descriptive-analytical design and uses a mixed
methodological approach that combines elements of
quantitative statistical analysis and qualitative inter-
pretation.

The formation of the research work was directly
influenced by the participation of the 1st author in a
research assignment implemented within the frame-
work of the “Sustainable Development Goals™ dis-
cipline taught at the University of California, Davis
(UC Davis). Within the framework of this project,
the researchers were tasked with selecting a country
with which they had extensive knowledge and ana-
lyzing the level of implementation of the Sustain-
able Development Goals using the example of that
country.

In this context, Goal 3 of the Sustainable De-
velopment Goals — ensuring healthy lifestyles and
promoting well-being for people of all ages — was
taken as the main guideline in determining the topic
of the study. When choosing the topic, the author
of the study was concerned that the level of deaths
and injuries due to road accidents in Kazakhstan re-
mains high and is not steadily decreasing. This situ-
ation necessitated an in-depth analysis of Kazakh-
stan within the framework of SDG target indicators
3.6.1, which focuses on reducing the global rate of
death caused by road traffic accidents.

The Safe System and Vision Zero concepts, as
well as indicators of Sustainable Development Goal
3.6.1, were adopted as the methodological basis.
The Vision Zero Network is a collaborative cam-
paign to help communities eliminate traffic deaths
and serious injuries while promoting safe, equitable
mobility. The study allows assessing road safety not
only in terms of the number of accidents, but also in
terms of the severity of their consequences, spatial
distribution and social impact.

Sources and Databases: The data used in the
study were collected from several official and inter-
national sources, including:

« Official statistical data on road accidents, fatal-
ities and injuries (2018-2022) published by the au-
thorized state bodies of the Republic of Kazakhstan;

* Reports and databases of international organi-
zations on road safety;

* Data obtained within the framework of interna-
tional programs for assessing the safety level of road
infrastructure;

* International scientific literature and secondary
sources for comparative analysis.

All data were checked for time consistency,
comparability and compliance with international
standards.
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Analysis methods: The following analysis meth-
ods were used in the study:

* Descriptive statistical analysis — to determine
the time dynamics of the number of road accidents,
fatalities and injuries;

» Comparative analysis — to compare Kazakh-
stan’s indicators with international practice and
SDG 3.6.1 target indicators;

¢ Structural-demographic analysis — to assess
the structure of road accidents by gender, age and
road user categories;

¢ Spatial-interpretive analysis — to explain the
distribution of road accidents within and between
settlements, as well as their relationship with the
level of infrastructure safety;

* Infrastructure safety assessment — the level of
road network safety was analyzed based on star rat-
ings.

Figure 1

The study results were interpreted in terms of
the principles of Vision Zero and the Safe System
approach and served as the basis for drawing policy
and practical conclusions aimed at improving road
safety in Kazakhstan.

Results and discussion

Dynamics and consequences of road accidents in
Kazakhstan: The dynamics of road accidents (RAs)
in Kazakhstan over the period 2018-2022 shows a
relatively decreasing trend in terms of numbers, but
their severity has increased. As shown in Figure 1,
the number of RAs decreased in 2018-2019, stabi-
lized in 2020-2021, and decreased again in 2022.
This trend is explained by the strengthening of traf-
fic regulation measures and restrictions on mobility
during the COVID-19 pandemic.

General dynamics of road accidents in Kazakhstan (2018-2022)
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Note: compiled by the author based on Bureau of National Statistics of the Republic of Kazakhstan

However, the data presented in Table 1 show
that despite an average decrease in the number of
road accidents by —6.2%, the number of fatalities
increased by +15.9%. This paradoxical situation
means that although road accidents are rare, the like-
lihood of them causing fatalities has increased.

That is, the problem is shifting not only to the
number of accidents, but also to the severity of inci-
dents. This trend may be due to low safety standards
of road infrastructure, high speed, and insufficient
use of safety equipment (seat belts, child seats, mo-
torcycle protection).

Table 1
Average values and rates of change of road accident indicators
in Kazakhstan

Average value

Indicator (2018-2022) Change, %
Number of road accidents 14 945 —6.2
Number of fatalities 2237 +15.9
Number of injuries 19 539 —6.4

Note: compiled by the author based on data from Bureau of
National Statistics of the Republic of Kazakhstan
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Mortality structure and demographic character-
istics: The level of road traffic fatalities in Kazakh-
stan is high by international standards. According
to Table 2, the fatality rate per 100,000 people is
between 11.5 and 12.2, and approximately 2,000
people die in road accidents each year. These figures
clearly demonstrate the socio-economic importance
of the road safety issue.

Table 2
Key indicators of road traffic fatalities in Kazakhstan (2021)

Indicator Value (People)
Mortality (per 100,000 people) 11.5-12.2
Annual deaths ~2 000

Deaths per 100,000 vehicles 53

every 56 minutes

1 person dies

Note: compiled by the author based on data from World Health
Organization (2023) and Bureau of National Statistics of the
Republic of Kazakhstan

The demographic structure of fatalities is char-
acterized by a clear gender imbalance. As shown in
Table 3, 73% of fatalities are men, while the share of
women is 27%. This difference is explained by the
predominance of risky behavior, high speed driving,
and the share of professional drivers among men.
In addition, the high share of pedestrian fatalities
(27%) indicates the inadequacy of urban pedestrian
infrastructure (crosswalks, lighting, islands).

Table 3
Demographic structure of road traffic deaths

Indicator Share (%)
Women 27
Men 73
Pedestrians 27
Other road users 73

Note: compiled by the author based on data from Bureau of
National Statistics of the Republic of Kazakhstan and World
Health Organization (2018)

Results of Regression Analysis: The high pro-

portion of juvenile deaths (approximately 10.6%)
is of particular concern and demonstrates the weak-
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ness of spatial planning and speed limit measures
for child safety in Kazakhstan.

Spatial and infrastructure factors: The geo-
graphical distribution of road accidents shows clear
inter-regional differences. Almaty city has the high-
est rate, accounting for about 25 % of all road ac-
cidents, which is associated with high traffic den-
sity and urbanization. Almaty region has the highest
mortality rate, which is explained by the lack of
long-distance roads, high-speed mode and low
availability of emergency medical care. Analysis of
the functional significance of roads shows that about
75% of road accidents occur within settlements
(KINA, 2023). This data indicates a poor design of
the city’s street-road network from a safety perspec-
tive and ineffective traffic management.

Figure 2 shows a clear disparity in the level of
safety for different groups of road users. The high-
est share of roads rated 3 stars and above according
to the iRAP methodology is observed for cyclists
(35%) and light vehicle passengers (33%). This in-
dicates that the infrastructure elements (road width,
traffic mode, engineering solutions) for these groups
are relatively better developed.

The share of safe roads for pedestrians (22%)
and especially motorcyclists (14%) is significantly
lower. This indicates a lack of pedestrian crossings,
weak speed limit measures, and shortcomings in the
infrastructure aimed at protecting vulnerable road
users.

The low level of infrastructure safety is clearly
demonstrated by the iRAP assessment presented
in Figure 2: the majority of Kazakhstan’s road
network has a safety level of 1-3 stars, and the
proportion of safe sections with 4-5 stars is very
small. This indicates that road design is not aimed
at preventing accidents, but only at limiting their
consequences.

Time and Environmental Factors: The time
structure of road accidents (RAs) is closely related
to the intensity of road traffic and social rhythms in
society. Official statistical data for Kazakhstan show
that the highest proportion of road accidents during
weekdays falls on Mondays and Saturdays. This
phenomenon is explained, on the one hand, by a
sharp increase in traffic flow associated with the be-
ginning of the working week, and on the other hand,
by an increase in personal and recreational trips on
weekends.
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Figure 2
Road Infrastructure Safety Assessment (iRAP) in Kazakhstan
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Database

Analysis by time of day reveals that the majority
of'road accidents occur during the daytime. Accord-
ing to official data, about 68% of all RAs are regis-
tered during the day, while twilight and nighttime
account for 19% and 12%, respectively (KR, 2022).
These indicators indicate that the busiest period of
road traffic corresponds to the daytime, and as a re-
sult, the risk of accidents increases. The study data
shows that the share of daytime accidents is deter-
mined at 61.3%, which is consistent with national
statistics (ATO, 2025).

The analysis of road conditions also confirms
that road accidents are more closely related to the
human factor than to natural and climatic factors.
The majority of road accidents registered in Ka-
zakhstan, namely 77.1%, occurred on dry road sur-
faces (ATO, 2025). According to official data, 7,864
accidents were recorded on dry roads, 674 on wet
roads, 309 on snowy roads, and 115 on icy roads
(KR, 2022).

These data prove that human factors, such as
driver speeding, traffic violations, and distraction,
play a decisive role in increasing road safety, rath-
er than adverse weather conditions or road surface
conditions. Thus, the structure of road accidents by
time and road conditions clearly demonstrates the

importance of behavioral and management mea-
sures in improving road safety.

Interpretation of road safety trends in Kazakh-
stan in the context of SDG 3.6.1: The results of the
study showed that the number of road traffic ac-
cidents (RTAs) in Kazakhstan has decreased rel-
atively in recent years, but the mortality rate has
continued to increase. In the international litera-
ture, this situation is described as the “severity par-
adox”, that is, although the frequency of accidents
has decreased, the severity of their consequences
has increased (Elvik et al., 2019). This phenom-
enon indicates that road safety policies remain pre-
dominantly reactive and are focused on combating
the consequences of accidents rather than prevent-
ing their root causes.

According to reports published by the World
Health Organization and OECD/ITF, reducing the
number of road traffic accidents is not enough to
achieve Sustainable Development Goal 3.6.1; the
main priority should be to prevent deaths and seri-
ous injuries, i.e. to improve the safety of the road
system .(OECD&ITF, 2018; WHO, 2018). Current
indicators in Kazakhstan indicate that these require-
ments are not being fully met and that the country
is at risk of falling short of its 2030 commitments.
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Table 4
Kazakhstan's compliance with the 2030 goals and international
comparison

Indicator Share (%)
Women 27
Men 73
Pedestrians 27
Other road users 73

Note: compiled by the author based on (OECD&ITFE, 2018; WB,
2020, WHO, 2018, 2023)

In order to better understand the results in the
context of SDG 3.6.1, Kazakhstan’s road safety per-
formance was assessed in comparison with interna-
tional practice and the targets set for 2030 (Table
4). As shown in Table 4, the actual annual mortality
reduction rate in Kazakhstan (approximately 4.3%)
is significantly lower than the target rate (7.4%).
This difference indicates the inadequacy of existing
measures and the need for fundamental changes in
policy.

In addition, the international comparison pre-
sented in Table 4 reveals that Kazakhstan’s posi-
tion in the field of road safety is intermediate: on
the one hand, the country lags significantly behind
the countries that have implemented the advanced
Vision Zero strategy (Sweden, Norway), and on the
other hand, it is slightly higher than countries in a
state of infrastructural and institutional crisis. For
example, in Sweden and Norway, a steady reduction
in fatalities has been ensured by safe road design,
strict speed management, legal control, and the sys-
tematic formation of a traffic culture.

In the case of Kazakhstan, on the other hand, as
shown in Table 4, the road safety strategy remains
fragmented: the level of infrastructure safety is low,
the data and monitoring system is incomplete, and
prevention measures are not systematically inte-
grated. As a result, the reduction in the number of
road accidents has not been accompanied by a de-
crease in fatalities, but rather the risk of their severe
consequences remains. This situation highlights the
need to shift the policy from a reactive approach to a
proactive, systematic and evidence-based approach
if Kazakhstan is to achieve the SDG 3.6.1 objective.

A comprehensive discussion of infrastructure,
human factors and social risks from the perspective
of Vision Zero and Safe System. The results of the
study clearly demonstrate the structural weakness of
the road safety system in Kazakhstan compared to
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the main principles of the Vision Zero and Safe Sys-
tem concepts. The Vision Zero philosophy assumes
that human error is a natural phenomenon and that
the road system should be adapted so that it does not
lead to death or serious injury (Tingvall & Haworth,
1999). However, the empirical results obtained, in
particular the low level of infrastructure safety and
the widespread use of high-speed modes, indicate
that these principles have not been systematically
and comprehensively implemented in Kazakhstan.

The study found that the majority of road acci-
dents occur in populated areas, which is a relatively
high indicator compared to international practice.
The high level of fatalities in urban areas indicates
that the road infrastructure is oriented not to safety,
but to vehicle capacity. In the scientific literature,
such a planning approach is described as a “mobili-
ty-oriented planning trap”, that is, speeding up traf-
fic becomes a priority, while safety is relegated to
second place (Wegman et al., 2022).

International studies based on the iRAP meth-
odology prove that there is a direct relationship be-
tween the star safety level of roads and the risk of
death: on roads with a star rating of 1-2, the risk of
death is several times higher than on roads with a
star rating of 4-5 (iRAP, 2019; Welle et al., 2018).
The fact that a significant part of the road network
in Kazakhstan has a low and medium safety level
explains the high proportion of deaths identified in
the study from a spatial perspective.

In addition, the results of the study showed that
the majority of road accidents occur in favorable road
and weather conditions. This is consistent with the
widely proven conclusion in the international litera-
ture: the main cause of road accidents is not external
factors, but the speed regime and risky behavior of
drivers (Elvik, 2020). WHO and OECD/ITF studies
show that urban speed management measures (30—
50 km/h) significantly reduce deaths among pedes-
trians and children (OECD/ITF, 2020; WHO, 2017).
The fact that speed management in Kazakhstan is
mainly implemented through enforcement and pen-
alties, and that there are limited mechanisms for re-
ducing speed through road design, is fully consistent
with the findings of the study.

Demographically, the identification of men aged
30-39 as the highest risk group is consistent with
international studies. The high proportion of deaths
in this group increases the economic and social costs
associated with the loss of the working-age popula-
tion (Rosen et al., 2022). In addition, the significant
proportion of deaths among children and pedestri-
ans highlights the social justice dimension of road
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safety. The scientific literature has repeatedly dem-
onstrated that the consequences of road accidents
are more severe if spatial safety measures aimed at
children (school zones, low speed zones, safe cross-
ings) are not implemented (Elvik, 2020; Tingvall &
Haworth, 1999).

Policy and strategic implications and coher-
ence with international experience: The analysis
conducted highlights the need for institutional and
strategic reorientation in the field of road safety in
Kazakhstan. OECD/ITF and World Bank studies
highlight the fragmentation of governance, weak
data systems, and insufficient level of infrastructure
safety as the main obstacles to reducing road traffic
fatalities in middle-income countries (OECD&ITF,
2018; WB, 2020). These factors are also clearly vis-
ible in the case of Kazakhstan.

International experience shows that countries
that have comprehensively implemented the prin-
ciples of Vision Zero (Sweden, Norway, the Neth-
erlands) have reduced road traffic fatalities by
40-60% (Elvik et al., 2019; Wegman et al., 2015).
The dynamics of road traffic fatalities in Kazakhstan
prove that to achieve such results, systemic and fun-
damental changes are needed, rather than individual
measures.

In this context, the national adaptation of Vision
Zero principles, infrastructure modernization based
on the iRAP methodology, and the introduction of a
data-driven management system are the most likely
and scientifically sound directions for reducing road
fatalities for Kazakhstan. Such an approach allows
us to consider road safety not only as the responsi-
bility of individual drivers, but as an integral com-
ponent of state policy and spatial planning.

Conclusion

This study, through a comprehensive analysis
of the road safety situation in Kazakhstan, made
it possible to draw a number of important scien-
tific and applied conclusions. The results of the
study showed that despite the relative decrease in
the number of road accidents in recent years, the
mortality rate has remained or increased. This situ-
ation indicates that the measures taken in the field
of road safety are aimed not at preventing the con-
sequences of accidents, but rather at reducing their
frequency.

The data obtained indicate the structural nature
of the road safety problem in Kazakhstan: the high

level of mortality is closely related to low infrastruc-
ture safety, high speed, traffic-oriented planning of
urban space, and insufficient attention to vulnerable
road users (pedestrians, children). The iRAP assess-
ment shows that the majority of the road network
has a safety level of 1-3 stars, explaining the risk
of accidents with serious consequences in a spatial
context.

The study found that Kazakhstan is at risk of
deviation from its commitments under Sustainable
Development Goal 3.6.1. The actual rate of fatality
reduction is significantly lower than the target in-
dicators, which indicates the need for a fundamen-
tal review of road safety policies. Comparison with
international experience proves that the achieved
results will be limited if the principles of Vision
Zero and Safe System are not systematically imple-
mented.

From a scientific point of view, this study dem-
onstrates the importance of interpreting road safety
in the context of Kazakhstan through spatial plan-
ning, infrastructure design and social justice dimen-
sions. From a practical point of view, the study re-
sults can serve as a basis for reorienting the national
road safety strategy, accelerating infrastructure
modernization based on iRAP, and introducing a
data-driven management system.

In conclusion, reducing road traffic fatalities in
Kazakhstan should not be limited to legal controls
or behavioral interventions alone. To achieve effec-
tive results, a systematic, prevention-oriented and
evidence-based road safety policy in accordance
with the principles of Vision Zero is needed.

The study has a number of limitations, including
the following. First, the analysis is based mainly on
aggregated national and regional data, which limits
analysis at the micro-level (individual road sections,
specific accident scenarios). Second, some indica-
tors of road traffic accident data (injury severity,
behavioral factors) are not fully standardized. How-
ever, the methodological approaches used minimize
these limitations and allow for systematic conclu-
sions.
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KA3AKCTAHAATDBI TEMIPXKOA UH®PAKYPbIAbIMbIH XAHFbIPTY
XOHE AMUMAKTbBIK HAPbIKTAPFA KOAXETIMAIAIK:
KEHICTIKTIK 9KOHOMMUKAADBIK-TEOTPA®USAADIK BATAAAY

KaszakcraH cusKTbl KeH-6aiTak, TEHI3re LWbIFa aAaTblH KOAbI KOK, €A YLLiH TEMIPXKOA MHppaKypbl-
AbIMbI YATTbIK, >KOHE alMaKThlK, HapbIKTapFa KOAXKETIMAIAIKTIH Herisri AiHreri 60Abin TabbiAaabl. COHFbI
KbIAAAPbI «HYPAbI 5KOA» MEMAEKETTIK GaFAapAaMachkl MeH xaAblkapaablk, 6actamasap (CAREC, «OpTta
ABAI3») asiCbIHAQ TEMIPIKOA >KEAICIH XKaHFbIPTYFa XXoHe OTKi3y KabiAeTiH apTTbipyra GarbiTTaAFaH ipi
>K06aAap KOAFa aAbIHAbL. AEreHMeH, TEMIPIKOA >KEAICIHIH amameH 16 MbiH KM 6OAATbIH Y3bIHAbIFbI-
HbIH eAdYip GeAiri To3raH (MHppPaKypbIAbIMHbIH 50-60%-bl MOPAAbADBIK, XKOHE (PU3MKAAbIK, >KaFblHaH
ecKipreH), aA SIAEKTPAEHAIPiAreH koaaap yAeci 40% LwamMacblHAQ KAAbIM OTbIP.

MakanaHblH, MakcaTbl — KaszakcTaHAaFbl TEMIP>KOA MHPAKYPbIAbIMBIH >KaHFbIPTY YPAICTEPIH Ke-
HICTIKTIK 9KOHOMMKAAbIK-T€0rpadousiAbIK TYPFblAaH Garasay >koHe OCbl XXaHFbIPTYAbIH alMaKTbIK, >KoHe
CbIPTKbl HApbIKTAapFa KOAXKETIMAIAIKKE bIKMaAbIH TaAAdy. 3epTTey MaTepuassapbl petiHAe KasakcraH
Temip )oAbIHbIH, (KTK) alblk, CTaTUCTUKAABIK, AEPEKTepi, AYHMEXKY3IAIK GAHKTIH TEMIPIKOA >KYK anHa-
AbIMbI 6oibIHIWa MaAiMeTTepi, CAREC xoHe AAB-HbIH TEMIPXKOA CEKTOpPbI XXeHiHAeri 6araray ecen-
Tepi, coHaan-ak, «<HypAbl >koA» 6aF AapAAMAChIHbIH Ky KaTTapbl MEH COHFbl XXbIAAAPAAFbl MH(PPAKYPbI-
AbIMABIK, )KO6aAap TypaAbl aKMapaTTbiK, >KOHE FbIAbIMU >KapUSAAHbIMAAP ManAaAAHbIAAbI.

OAICHaMaABIK Heri3 peTiHAE KeHICTIKTIK KOAXETIMAIAIK TEOPUSICbI, SKOHOMMKAABIK-TeOrpacUsIAbIK,
bIKTUMaAAbBIK, MHAEKCTEPI, TEMIPXKOA-TPAH3UTTIK ASAI3AEp GOMbIHAAFBI XKYK aFbIHAAPbIHbIH, KYPbIAbI-
MbIH TaAAQy, alMaKTapAbl HapbIKTapFa KOAXKETIMAIAIM GOMbIHLIA TUMOAOTUSIAQY, COHAAM-AK, KapTor-
paUSAbIK XKOHE CaAbICTbIPMAAbI-CTAaTUCTUKAABIK, SAICTEP KOAAAHBIAABI. XaAbIKApPaAbIK, >KoHe iLlIKi Ha-
pbikTapFa (AcTaHa, AAMaTbl, ipi eHepKacin opTaAbiKTapbl, KbiTal Wekapa eTkeAAepi, TeHI3 nopTTapsbl)
AEMIHTT YaKbIT MeH WbIFbIHFA HEri3A@AreH MHTErpaAAbIK, KOAKETIMAIAIK MHAEKCI ecenTeain, o6AbICTap
MEH TEMIPIKOA TopanTapbiHbIH KEHICTIKTIK aiblpMaLLbIAbIKTapbl GaFaAaHAbI.

3epTTey KOPbITbIHABICHI TEMIPXKOA MH(PAKYPbIAbIMbIH SKaHFLIPTY 6GoWbIHIWIA 6GaCbIMAbIKTAPAbI
anKbIHAQYFa, Tap OPbIHAAPAbI >KOIOFa, AOIMCTUKAAbIK XaOTapMEH >KOHe CaHAbIK TEXHOAOTrMSIAAPMEH
(CaHABIK, TEMIPXKOA, BOAXKAMABI KbI3MET KOPCETY, CMAPT-AOrMCTUKA) KELIEHA] YIAECTIpYAiH MaHbI3blH
HaKTblAayFa GaFbITTaAFaH YCbIHBIMAAP YCbIHAADI.

TyiiiH ce3aep: TEMIP>KOA MHPAKYPbIAbIMbI, KEHICTIKTIK KOAXKETIMAIAIK, aliMaKTbIK, HapbIK, TPaH-
3UTTIK ABAI3AEpP, «<HYpPAbI XXK0A» BaFaapAamMachi.
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Modernization of railway infrastructure in Kazakhstan and
access to regional markets: spatial economic and geographical assessment

For such a vast landlocked country as Kazakhstan, railway infrastructure is the main pillar of access
to national and regional markets. In recent years, within the framework of the Nurly Zhol state program
and international initiatives (CAREC, Middle Corridor), major projects aimed at modernizing the railway
network and increasing its capacity have been implemented. However, a significant part of the length of
the railway network, which is about 16 thousand km, is worn out (50-60% of the infrastructure is morally
and physically outdated), and the share of electrified roads remains about 40%.

The purpose of the article is to assess the trends in the modernization of railway infrastructure in
Kazakhstan from a spatial economic and geographical point of view and analyze the impact of this mod-
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ernization on access to regional and foreign markets. As materials of the study, open statistical data of
the Kazakhstan railway (KTZ), data on railway cargo turnover of the World Bank, assessment reports of
CAREC and ADB on the railway sector, as well as information and scientific publications on the docu-
ments of the Nurly Zhol program and infrastructure projects of recent years were used.

The theory of spatial accessibility, economic and geographical probability indices, analysis of the
structure of cargo flows along railway and transit corridors, typologization of regions by access to mar-
kets, as well as cartographic and comparative-statistical methods were used as a methodological basis.
The integral accessibility index based on time and cost to international and domestic markets (Astana,
Almaty, large industrial centers, Chinese border crossings, seaports) was calculated, and spatial differ-
ences between regions and railway junctions were assessed.

The results of the study provide recommendations aimed at identifying priorities for the moderniza-
tion of railway infrastructure, eliminating bottlenecks, clarifying the importance of integrated coordina-
tion with logistics hubs and digital technologies (digital Railways, Predictive Services, Smart Logistics).

Keywords: railway infrastructure, spatial accessibility, regional market, transit corridors, Nurly Zhol
program.
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MoaepHu3aL s )XeAe3HOAOPOXKHOM MHADPACTPYKTYPbI U
AOCTYIN K perMoHaAbHbIM pbiHKam B Ka3axcraHe:
NpoCTpPaHCTBeHHasi 9KOHOMMKO-Teorpacpuyeckas oueHka

AAS TakoM OrpOMHOM CTpaHbl, Kak KaszaxcraH, y KOTOpOM HeT BbIXOAA K MOPIO, >KEAE3HOAOPO>KHA
MH(PPaCTPyKTypa 9BASIETCS OCHOBHbBIM SAPOM AOCTYMA K HALMOHAAbHBIM U PEMMOHAABbHBIM pbiHKaMm. B
NMOCAEAHME FOAbl B paMKax roCyAapCTBEHHOM Nporpammbl «HYpAbI )KOA» M MEXXAYHAPOAHBIX MHULMA-
1B (CAREC, «CpeaAHUit KOPUAOP») PeaAn30BaHbl KPYMHbIE MPOEKTbl, HaNpPaBAEHHbIE HA MOAEPHU3aLMIO
>KEAE3HOAOPOXKHOM CETU 1 YBEAMUEHME NPOMYCKHOM CrocobHOCTU. OAHAKO 3HAUMTEAbHAs YaCTb NPO-
TSIOXKEHHOCTU YKEAE3HOAOPOXKHOM CEeTU, KOTOpash COCTaBASIET OKOAO 16 TbIC. KM, n3HoweHa (50-60%
MH(PaCTPYKTYpPbl MOPAAbHO M (PU3MUYECKM YCTAPEAO), @ AOAS SAEKTPUDULMPOBAHHBIX AOPOr OCTaeTCs
OKOAO 40%.

LleAb cTaTbn-NpoCTpaHCTBEHHAs 3KOHOMMKO-Teorpacuryeckas oLeHka TEHAEHLMN MOAEPHM3ALLMM
JKEAE3HOAOPOXKHOM MHPACTPYKTYPbI B KazaxcTaHe M aHaAM3 BAMSIHUS 3TOM MOAEPHM3ALMM HA AOCTYN
K PErMoOHaAbHbIM M BHELLHMM pbIHKaM. B kauecTBe mMaTepraroB MCCAEAOBAHUST MCMOAb30BaHbl OTKPbI-
Tble CTaTUCTUUECKMe AaHHble KasaxcraHckow xeaesHon aoporu (KTXK), aaHHbie BcemmpHoro 6aHka
Mo KEAe3HOAOPOXXHOMY rpy30060poTy, oueHouHble otyeTbl CAREC 1 ABP no >keAe3HOAO0pPOXKHOMY
CEKTOPY, a Tak)Ke MH(DOPMALMOHHbIE M HAYUHbIE MYyOAMKALMM O AOKYMEHTaX MPorpamMmbl «HypAbl 5KOA»
M MHPPACTPYKTYPHbIX MPOEKTax MOCAEAHNX AET.

B KauecTBe METOAOAOMMYECKO OCHOBbI ObIAM UCMOAb30BaHbl TEOPUS MPOCTPAHCTBEHHOM AOCTYTI-
HOCTU, 3KOHOMMKO-Teorpamyeckme MHAEKCbl BEPOSITHOCTU, aHAaAM3 CTPYKTYPbl FPY30MOTOKOB MO »Ke-
A€3HOAOPOKHO-TPAH3UTHBIM KOPUAOPaM, TUMOAOTM3aLMS PETMOHOB MO AOCTYMY Ha PbIHKM, a Takxke
KapTorpaduyeckme 1 CpaBHUTEAbHO-CTAaTUCTUYECKME METOABI. PaccumMTaH MHAEKC MHTErpaAbHOM AO-
CTYMHOCTM Ha OCHOBE BPEMEHM M 3aTPaT A0 MEXAYHAPOAHbIX M BHYTPEHHWUX PbIHKOB (ACTaHa, AAMaTbl,
KPYMHble MPOMBILLAEHHbIE LEeHTPbI, KUTANCKMe MOrpaHuyHble MepexoAbl, MOPCKME MOPTbI), OLEHEHbI
MPOCTPAHCTBEHHbIE PA3AMUMS MEXKAY 0OAACTIMU U XKEAE3HOAOPOXKHBIMU Y3AAMM.

Pe3yAbTaTbl MOKa3aAn KAIOYEBYIO POAb XXEAE3HOAOPOXKHOM cncTembl KasaxcTaHa B OpraHmsaumm
5KOHOMWYECKOro MPOCTPAHCTBA M TO, UYTO FA@BHble MAarMCTPaAM BOCTOUYHO-3aMaAHOrO HarpaBAeHMS
(AOCTbIK-MOVbIHTbI, BaxTbl-Asiro3, AKToran-MorbIHTbI), BbIXOABI Ha ceBep-tor 1 nopTbl (AkTay, Kypbik,
AkTO6e-ATblpay-MaHrucray) sIBASIIOTCSI OCHOBHbIM «POCTPAHCTBEHHbIM KAapKACOM», OMPEeAEASIOLLIMM
AOCTYMN K PErMOHAAbHbBIM pbIHKaM. B 3akAlOUeHMM MCCcAeaOBaHMS MPeACTaBAEHbl PEKOMEHAALIMU, Ha-
NpaBAEHHble Ha ONpeAeAeHre NPUOPUTETOB MO MOAEPHU3ALMN >KEAE3HOAOPO>KHOM MH(DPACTPYKTYPbI,
YCTPaHEHME Y3KUX MECT, YTOUHEHME BaXKHOCTU KOMMAEKCHOW KOOPAMHALMU C AOTUCTUYECKUMM Xaba-
MU 1 UMPOBbIMK TexHOAOTMsIMK (LindppoBas skeae3Has Aopora, NporHo3Hoe 06CAy)KMBaHUE, CMapT-
AOTUCTMKA).

KAroueBble cAOBa: XXeAe3HOAOPOXKHAS MHAPACTPYKTYPA, MPOCTPAHCTBEHHAS AOCTYMHOCTb, perno-
HaAbHbIM PbIHOK, TPAH3UTHbIE KOPUAOPBI, Mporpamma «HypAbl XKOA».
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Kazakcranmarsl TeMipkoJ HHPPAKYPHUIBIMBIH KAHFBIPTY JKOHE allMaKThIK HAPBIKTAPFa KOJDKETIMIILTIK. ..

Kipicne
OTneni  koHE JaMyIIbl  eNJepleri  Kejik
HHOPPAKYPBUTBIMBI  SKOHOMHKAJBIK JaMmy, caynaa

JKOHE TYpPaKTBI ©Cy YIIiH eTe MaHBI3IbI (Jiawen,
2013: 2105-2114). Kazakcran PecrnyOnukachiHbIH
Eypa3zus KypJbIFpIHBIH OpTaibIiFbIHAa, Eypomna MeH
A3sus TorpICBIHIAFEI, KbiTail MeH Peceii cusKTH ipi
SKOHOMHUKanmap MeH OpTanblK A3USHBIH TYTBIHY
HapbIKTapBIHBIH ~ apachblHIa OpHAACYBl  eIAiH
TPaH3UTTIK dJIEYeTiH KyleiTin, Eypasusuibik kemik
Ji3AepiH KajbnTacTelpyFa KasakcTaHHBIH KoK
JKENICIH  TapTyAblH HAKThl  AIFBIIIAPTTapbIH
xacaiiel (Timur, et all., 2019: 430-435).

Kazakcran PecrmyOnmmkacel — amibIK TeHi3re
bIFAa  alMaiThiH, ececine eH ipi  Eypasus
KYPJIBIFBIHIA KOJIKTIK KO3FAIbIC OACHIM/IBIFBIHA W€
eH ipi MeMJIeKeTTepaiH 0ipi, OHBIH ayMarsl 2,7 MITH
KM?, aJl MApyallbUIbIK KYPbUIBIMBIH/IA IUKI3aTThIK
e€MeC KCTIOPT ITEeH TPAH3HUTTIK KBI3METTEPIIH Yieci
Oiprinzen aptein keneni. KeHICTIKTIH MyHman
ayKbIMBl KaFIalibIHIA KeliK Kykeci, acipece
TEMIpKOJI  KEIIeHI, HKOHOMHKAIBIK KEHICTIKTI
«Ty#HicTipeTin» 0azanblK WHPPAKYPBUIBIM pETiHIE
epekmie ManpizFa ue. CAREC xone AJlb
Oaramaymapsl OoitprHIIa, KazakcTan Temipxoamgapsl
e 1miHAeri YK alHAIBIMBIHBIH OachiM OeJiriH
KaMTaMachl3  €Teldi, aia  VYIATTBIK  TEeMIpyKOJ
OrepaTopbl MEH OHBIH CHINIJIeC KOMIaHUSIIaphI
TEMipIKOJT apKBUIbI TaChIMaNJaHATHIH KYKTiH 90%-
JlaH aCTaMbIH )KOHE YKOJIAYIIIbI aFbIHBIHBIH [IAMaMCH
70%-w11 opeianaiinael (MIGA Backs, 2023). Kenik
KbI3BMETTEpiHEe OoJjamak  CypaHBICTHI  Ooinkay
TapuTIK cascaTThl, KYaTTBUIBIKTBI KOCHApJIay bl
JKOHE ToyekenaepAl Oackapynbl OHTAWIAHIBIPY
apKBUTBl KOJIK KOMMAHWSICHIHBIH TaObICTHUIBIFBIHA
tikeneit pikman ereai (Madiyar, et all., 2024: 1-9).

CounbiMen katap, Kaszakcran Eypasusa Kyp-
JIBIFBIHBIH [IBIFBIC-0AThIC KOHE COJTYCTIK-OHTYCTIK
OaFpITTa OTETIH HETI3ri KYPIBIKAPAJIBIK, JIBIIi3-
JIepiHiH KUBLIBICBIHAA OpHamacKaH. «Hypisr sxom»
UHQPAKYPBUIBIMIBL  TAMBITYIBIH ~ MEMIICKETTIK
Oarmapnamacel meH Kpitaitneie «bip 6enney — Oip
xoi» 6actamacel, CAREC keltik cTpaTerusicbl MCH
Opra gomi3 (Trans-Caspian International Transport
Route, TITR) »xobamapbl eImiH TPaH3UTTIK OIe-
yeTiH KYIIEHTyTe OaFBITTAIIBI (Asian
Development, 2021).

JlereHMeH, COHFBI KBUIIAPHI KYPri3iaren O6ara-
Jayjgap TeMipxoid HH(QPaKypbUILIMBIHBIH aiTap-
JBIKTal TO3FAaHBIH, JKeTi KOHQUTYPaLUsSCHIHBIH
Tapuxu cebentepmern Pecell OarpIThIHA Oarmap-
JAHFAHBIH JKOHE «Tap OPBIHIAPIBIHY» (IIeKapa

122

OTKEJICPIHACTI OTKI3y KaOUICeTiHIH MEKTEYILIIr,
01p KOJJIbI yHacKenep, IOpTTapFa WIbIFAThIH OaFbIT-
TapabIH JKETKUTIKCI3 OTKi3y Kalbineri) Oap ekeHiH
kepcereni. CAREC-tin Ka3zakcran OolibiHIIa
TEMIp>KOJI CEKTOPBIHBIH OaranaybiHa Temip Ko
MHQPaKYPBUIBIMBIHBIH ~ TO3Y JEHIeHl JKOFaphbl,
KBUDKBIMAIIBI KYPaMHBIH OpTallia jKachkl YJIKEH, all
JIOTUCTUKAJIBIK, KBI3METTEP CHEKTPi MEKTEYIIi eKeHi
aran etineai (Asian Development, 2021).

Times of Central Asia geperi Ootibiaina, Kemik
MHHHCTPJIITIHIH MOJIIMETIHIE TEMipKOJT
WHQPaKYPBUIBIMBIHBIH IaMaMeH 57%-bl TO3FaH
nen kepcerineni (The Times of, 2025).

Temipxoa HHPPaAKYPBUIBIMBIH KaHFBIPTY TEK
TPaH3UTTIK KipicTepAi YIFalTy TYPFBICBIHAH FaHa
emec, coHbIMeH KaTap Kasakctan eHipiepiHiH
YIITTHIK KOHE OHIPIIK HApBIKTapFa KOJDKETIMAUTITIH
TEHECTIpy YIIIH J€ MaHBI3Abl. 3epTTey asiChIHIA
<OKaHFBIPTY» YFBIMBI TEMip3KOJI HHPPAKYPHUTBIMBIH
TEXHUKAIIBIK, TEXHOJOTHSJIBIK XOHE YHBIMIACTHI-
PYWIBUIBIK TYPFBIAAH Kasipri craHmapTTapra coii-
KECTEHIpY, SSFHU MOJCPHU3AIUIIAY MaFbIHACHIH/IA
Konganbuiaapl. COHABIKTaH 3epTTey OapbIChIHIA
OyJI TEpMHH >KOJAAPIbI KAHAPTY, DICKTPICHIIPY,
€Ki JKOJIBl YydYacKenep YJeciH apTThIpy, OTKi3y
KaOiJeTiH KyImeHTy koHe UUQPIBIK Oackapy
JKYHENepiH eHTi3y CHSAKTBI WHQPaKypbUIBIMABIK
e3repicTepai KaMTHUIbl. AWMaKTBIK 3 KOHOMUKAIbIK-
reorpadusIIBIK, 3epTTeyiepAe KEeHICTIKTIK KOJDKe-
TIMIUTIK Oenruri Oip ayMakThIH HapbIKTap MCEH
pecypcTapFa «KAalbIKTHIFBIHY» CHUIIATTAWTBIH, YaKbIT
NEH IIBIFBIHFA HETI3JENreH KOPCETKIII peTiHae
KapacteipbUianel (Hansen, 1959: 73-76; Vickerman,
1995: 237-254). KomkeTiMIOiIiKk WHICKCI )Kakcap-
FaH caiiblH jXKaHa WHBECTHLUIAp TapTy, OHIIpic
KYPBUIBIMBIH OPTapanTaHIbIpy >KOHE XaJbIKTHIH
BIIEYMETTIK-OKOHOMHUKAIBIK MYMKIiHIIKTepi
KeHelei.

Kazakcran >xarmaiibiHIa TEMIPHKOT KETiCiHIH
Y3BIHABIFBI TaMaMeH 16 MbIH KM, OHBIH TeK 40%-bI
FaHa  oanekTpreHpipinren;  2020-2025  xk.
OarmapmaManslk Kyxartapaa 1000 kMm-meH actam
JKaHa ydacKeJepai dIeKTPIeHAIpY MiHIeTi KOHbLI-
raH. ConbiMeH Oipre, 2023-2027 »oK. apabIFbIHIA
800 KM-7IeH acTaM >KaHa TEMIP>KOJ JKOJIIAPBIH cally
xocnapsl xapustanasl (The Jamestown Foun-
dation, 2025). 2025 >xpurFel J10CTHIK-MOWBIHTEI
Y4aCKECIH €Ki JKOJFa JICHiH KCHEWUTY >KOOAChIHBIH
asKTaTybl IIBIFBIC-0ATHIC TPAH3UTTIK JOJI3iHIH
OTKi3y KalineTiH Oec ecere apTTBHIpyFa MYMKIHIIK
Oeperini aran etingi (International Railway, 2025).
OCBIHBIH OapJIBIFBI TEMipIKONT HHQPPAKYPHIIBIMBIH
JKAHFBIPTY MOCEJIECiH KEeHICTIKTIK 9KOHOMHKAJIBIK-
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reorpausUTBIK Oarajay TYPFBICBIHAH KapacThIPY

KaKETTITH alKeIHIAR IR byl 3epTTeyae TeMip Ko

JKEJTICIHIH Ka3ipri kaFaaibl, ipi )KaHFBIPTY jk00aa-

PBI OJTap/ABIH aifMaKTBIK, XKOHE CHIPTKHI HApBIKTapFa

KOJDKETIMIUTIKKE BIKITAJIBI KEITEH I TaJIJaHaIbl.
3epTTeyaiH FEUIBIMU MiHIETTEpI:

1. Kazakctan teMipkon HH(PaKYpPHUIBIMBIHBIH
Ka3ipri  KEHICTIKTIK  KYPBUIBIMBIH  aWMaKTBIK,
HapBIKTapFa KOJDKETIMIIUTIK TYPFBICBIHAH CHUITATTAY
JKOHE HETI3T1 TOPANTHIK-IDII3MIK €peKIIeTiKTepiH
aHBIKTAYy.

2. octeik-MoitbinThl, BakThI-Asires, moprrap-
Fa IIBIFATBIH TEMIPXKOJI TapMaKTaphl XKOHE ©3re JIie
JKAHFBIPTY KOOAJIAPBIHBIH YITTHIK JKOHE XaJIbIK-
apaJIbIK HapbIKTapra KOJDKETIMIUTIKKE BIKIIAIBIH
Oaranay.

3. TeMipxoN KOJDKETIMALIITT MEH OHIpIiK KO-
HOMHMKAJIBIK, KOPCETKIIITEP apachIHAaFbl BIKTHMA
0alIaHEBICTEI aHBIKTAIl, MHQPAKYPBUTBIMIBIK,
JKAaHFBIPTYJIBIH alMaKTBIK JaMy TEHCI3IIKTepiH
KBICKAPTYIaFbl POITiH HETI3/ey.

MaxkanaHblH FBUIBIMU JKaHAIBIFBI — TEMipKOI
MHPAKYPBUTBIMBIH JKaHFBIPTY >KOOaJapblH KeHic-
TIKTIK KOJDKETIMAUIIK WHACKCI apKbUIbl Oarayiay
koHe KazakcTaH eHipJepiH aifMaKTHIK KOHE CBIPT-
Kbl HapBIKTapFa KOJDKETIMAUIIK JeHreli OoibIHIIa
TUTIOJNIOTHUSIIAY; COHfal-ak «OpTa /oii3» KOHTEK-
CIHIE TEMIpPKOJ JKCNCIHIH TE€0dIKOHOMHKABIK,
POJIiH aiiMaKTHIK KECKiH/Ie KOPCETY.

OjedneTKe MOy

3epTTeyAiH TEOPHSIIBIK-9JiCHAMAJIBIK, HETi31
KEHICTIKTIK SKOHOMHKAJIBIK Teorpadusaarsl KeJiK
JKyHeciHiH (Bcipece TEeMIpXKOJIIbIH) ayMaKTBIK
YUBIMIACYBIH, TipEK TOpAITap MEH IKOHOMHUKAIBIK
OaliaHpICTapABIH KEHICTIKTIK KYPBUIBIMBIH TYCiH-
IPeTiH KeHECTIK MEKTEeIl OKUINEPiHiH TEeOPHUSIIBIK
YyCTaHBIMIAPBl MaHBI3Ibl: SKOHOMHKAIBIK-T€OTpa-
¢useik Tangay norukackl (bapanckuii, 1980: 96-
127) aymMakTBIK-OHIIPICTIK KEIIeHAEep MEH TipeK
KypbUIbIM uaeschl (Koixocosckuii, 1969: 336) map-
YaIlBUTBIKTBIH ayMaKTHIK YibIMAacysl (CaymikuH,
1970: 338). HapeikTapra KODKETIMAUIIK IE€H
OpHAJNACYJIbIH AJKOHOMUKAIBIK MOHIH alllaThIH
kimaccukrep: (Weber, 1929: 230) — keJik IIBIFBIHEI
MeH opHamacy Ttapaaybl (Christaller, 1966: 230;
Losch, 1954: 520) — KbI3MET KOpCETy OPTAIBIKTAPHI,
HapbIK aifMaKTapbIHBIH KEHICTIKTIK HEPAPXUACHL.

OJliCHAMANBIK, ~ TYPFBIIAH  «KOJIHCEMIMOLNIK»
YFBIMBIH OJIITICY YIIiH eH Tikeneh aBTop — (Hansen,
1959: 73-76) xeiiHri emmey TOCUIACPIH Xyke-

neitin Marpsm (Ingram, 1971: 101-107) xoHe KeH
TaparaH KOHLENTyalIblK miony ycbiaFaH (Geurs,
2004: 127-140). Temipxon *KaHFBIPTYBIHBIH KEHiC-
TIKTIK 3KOHOMHKAJIBIK 9CEpiH (arjomMeparus, Ha-
PBIKKA KOJDKETIMALTIK, «s0po—nepughepusy») HEri3-
neyne (Krugman, 1991: 483-499; Fujita, et all.,
1999: 54) xaHa SKOHOMHKAJIBIK, Teorpadus meHoe-
piHze xui Kongansiaapl. KeHiCTIKTIK AepeKTepMeH
JIeJIeNCy YIIIH KEHICTIKTIK 3koHOMeTpHK (Anselin,
1988: 7) anm 'AXK-TanpmaynslH FBUIBIMU HETi3iHIE
(Goodchild, 1992: 31-45) >koHE «KAKBIHIBIK OCE-
pin» tycinaiperin (Tobler, 1970: 234-240) maHbI3-
Iel. MHGPaKypBUIBIMHBIH, OHIMIUTIKKE BIKIIATBIH
Oaramayna KIACCHKAJIBIK OMIUPUKAIBIK HETI3iH
(Aschauer, 1989: 177-200), an TeMip>KOJIbIH Ha-
PBIK WHTETPAIUSACHIHA OCEPIH HAKTHI JOJCIICHTIH
kymTi yiri (Donaldson, 2018: 899-934).

3epTTeyae KONIaHBUIFAaH HETi3ri KbICKapTyJap
temenzerineit Tyciamipineni: CAREC — Opransik
A3ust eHIpIIK 3KOHOMHKAIBIK BIHTHIMAKTACTHIK
oarmapmamacel (Central Asia Regional Economic
Cooperation); AIIB/ADB — A3us namy 6anki (Asian
Development Bank); TITR — Tpanckacnuii XaabIK-
apanslk Kemik Oarmapsl (Trans-Caspian Interna-
tional Transport Route); MIGA — MuBectuuumsiiapra
Kemimik Oepy JKeHIHIEeri KOIDKaKThl areHTTIiK
(Multilateral Investment Guarantee Agency); AIFC
— AcraHa XaJbIKapalibIK KapKbl OpTaIbIFE! (Astana
International Financial Centre); TEU — xwubipma
¢yTTHIK KOHTeliHep oKkBuBayieHTI (Twenty-foot
Equivalent Unit); ['AX — reoakmapatThIK xyienep.
3epTTey Keneci Heri3ri JepeKkesnepre CyHeHemi:
Kazakcran Ttemip xombel YK AK-mem (KTXK)
KBUIIBIK €CeNTepl JXOHE aIlblK CTATUCTHKAIBIK
JepekTepi (KYK aifHaJIbIMBbI, JKOJIAYIIbl aifHABIMEI,
JKEeMi  Y3BIHABIFBI, JJEKTPICHIIPY, €Ki KOJJIBI
ydackesep yieci skoHe T.0.). JlyHuexy3inik OaHKTiH
TEMIPKOJT APKBUIBI TACKIMAJIAHFAH JKYK (TOHHA-KM)
OoifpIHIIIa YITTHIK AeHredaeri aepekrepi. CAREC
nen AJlb-vpiH KazakcTaH TeMipKOJI CEKTOPBI
Typainsl Oaranay ecebi xoHe CAREC kemik ctpa-
teruscol 2030. «Hypmsl x0m» HHOPaKYpPHUIBIMIBL
JaMbITyaeiH  2015-2019 xoene 2020-2025 xok.
apHaJIFaH MEMJICKETTIK OaFmapiiaManapbl >KOHE
oNapipl iCKe achlpy *KOHIHIETI TalgaMalbIK Marte-
puannap. Opta momni3 xoHe TpaHcKacuil XajbIK-
apaJTbIK KoK 0araaphl Typaisl JlyHHeKy3iIiKk OaHK
ned AXKO-ubiH (AIFC) monynapsl. MIGA >xoHe
xaneikapanslk BAK (The Astana Times, Interna-
tional Railway Journal, RailFreight, Times of
Central Asia, Jamestown, Trend) sxapusinansIMAapsI
HaKTBI >ko0amapasiH (JlocTBIK-MOUWBIHTEI, bakThI-
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Asire3s, IOpPTTapFa IILIFATHIH OallIaHbICTAP) TEXHU-
KaJIBIK, CHITATTaMachl MEH iCKe achIpy OapbICHI Ke-
HIHJETI aKmaparThl HaKThUIAy YIIIH maiigaia-
HBUIIBI.

KazakcTtanHBIH XaIbIKapaibIK TPaH3WUTI MEH He-
Ti3ri TeMip>KOJ ADIi3AepiH CUMATTalThIH 3epTTEy-
nepae (Myxtap, 2016: 153-157) xeHiHeH Kona-
HBUTJbl. AWMAKTHIK KOJDKETIMIUTIK TIEH OHIPIIK
olieyeT OalIaHbICHIH YMITMPUKAIIBIK, aifHIMAJbLIAP-
MEH (TEeMipKOJ Y3BIHABIFBI CHAKTHI WHOPaKypHI-
JBIM KepceTkimTepi apkpuibl) Tangayaa (Kenzhe-
gulova, 2023: 160-173) exberi Tikene# KaThICTHI, all
JIOTHCTHKA WHPPAKYPBUIBIMBIH K€HICTIKTiK-)KEIUTIK
TocUiMeH (KOJDKETIMILIIK) Oaranay  OaFbITBIH
Kaszakcrtan kamajmapel VATICiHAE  JaMBITaTBHIH
xKyMbIcTap KatapbiHa (Syzdykbayeva, 2025: 2486)
3eprTeyiH eHrisyre Oomnanpl. CTaTHCTHUKAIBIK
KaTapjiap pecMH JepeKTep KeTKUTIKTIIITiHe Kapai
Herizined 2010-2024 k. apaibIFbIH KAMTHIBIL.

onicreme

Tewmipxon WHPPaKYPBUIBIMBIHBIH JKal-KYHiH
CUNATTay YUIIH TEMIPXKOJ IKEIICIHIH KaJIbl
Y3BIHIBIFGI KOHE OHBIH aifMakTap OOWBIHINA YIIeci,
€Ki JKOJIBI ydJacKeJep Y3BIHABIFBI JKOHE YJeci,
ANEKTPIICHIPUITEH JKOJIap Y3BIHIBIFBI )KOHE YIIeci,
WHOQPAKYPBUIBIMHBIH TO3y JEHTeHl, XYK JKOHE
JKOJAylIibl  alHAIBIMBI,  TEMIPXKOJ  apKbUIbI
OKCIOPTTHIK, TachbIMall YJeCi, TPaH3UTTIK IXKYK
aFbIHIAPBIHBIH KOJIEMI MEH JUHAMUKACHI CHSKTHI
KOPCETKIIITep NaiiiaaHbuIIbL.

AWMaKTBIK HapbIKTapFa KOJDKETIMALUIIK YIIiH
O0JIBIC OPTAJIBIFBIHAH €H JKaKbIH TEMIipXKOJ Topa-
ObiHaH Actana, Anmatsl, [lpMkeHT, Axray,
Kypreik, [octeik, Koprac >koHe Heri3ri mekapa
OTKeIZepiHe JNeHiHTi TachIMalay yaKbIThl MEH
KAIIBIKTHIFBI, OHIPIIK Kanmbl eHiM (OXKO), enep-
KOCIIl )KOHE arpapJiblK ©HIM KejieMi, CBIPTKBI caya
alfHAJTBIMBI CHSKTBI KOPCETKIIITEP KapacThIPhUIIBI.

Kenicrikrik komxetimaimik (Hansen, 1959: 73-
76) yCBHIHFaH b®lieyeT MHJIEKCI KaFuIachlHA
Herizgenmin OaramaHibpl. Op OOJBICTHIH 0acTh
HapbIKTapFa «TapThIMIBUIBIFED (IKOHOMHUKAJIBIK
CaJIMarbl) JXOHE OFaH MKETYIIH «KYHbD» (YakKpbIT,
KaIIBIKTBIK) €CKepiie/li. ONeyeTTi NHIASKC apKBLIBI
Op OHIpAiH IMKi JXKOHE CHIPTKHI HapBIKTapFa
KOJDKETIMIUTITIHIH CallbICTBIPMABI JICHTei1 aHbBIK-
TaNbIn, oyap OipHemie Tonka OemiHmi. KomkeTiM-
UMK WMHACKCIHIH MoHaepi 0 MeH 1 apanbiFbiHIA
HOpMaJIaHJBI: 1-Te KaKbIH MOHIEP OHIpIiH HETi3ri
HapBIKTAapFa YKaKbIH, TEMIPXKOJI TOpaITapblHA JKOHE
TPAH3UTTIK JPMi3epre KOJDKETIMAUIITT KOFaphl
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ekeHiH, an (0-re >KakblH MOHIEP KOJIKTIK IIETKe-
putik TeH WHQPAKYPBUIBIMABIK —IIEKTeYIepIiH
OaceiM ekeHiH Oummipeni. Ochl IIKayiia HETi3iHIE
OHIpJIep JKOFaphbl, OPTAIlaJiaH >OFaphbl, OpTaIla,
opTramiajaH TOMEH J>XKOHE TOMEH KOJDKETIMILTIK
TONTAapbIHA XIKTEN . Mozesnb Kelik reorpadusce
MEH TpaHCEYpOHalblK JKEeNIepHAiH aiMaKThIK
ocepiH Oarajyay TocUIIepiMeH YHIIECTIPiIIi.

KeHicTiKTIK KOJDKETIMILIIK HHIEKCI.
Kenicrikrik komkerimainik yceiaFaH (Hansen,
1959: 73-76) omeyer wWHIEKCI KarumachHa
HeTi3/1eNin OaraiaH/bl, SFHU P OOJBICTBIH OacThI
HapbBIKTapFa «TapTBIMIBUIBIFED) (PKOHOMHKAJIBIK,
calMarbl) JKOHE OFaH JKETYIIH «KYHBD (YakbIT,
KAIIIBIKTHIK) €CKepiiei:

J ij
MYHJIa!
A; — 1-00JIBICTBIH KOJKETIM/IUTIK MHIEKCI;
M; — j-HapbIKTBIH OSKOHOMMKAJBIK CaJIMaFbl

(xamsIK caHbI, KOO HeMece 0HEPKOCIIT KoeMmi);

Cij — 1 XOHE ] HYKTeNepi apachlHAAFbl TEMip-
KOJIMEH TachbIMaliiay yakbIThl HEMece IIapTThI
IIBIFBIH;

[ — KaIBIKTBIKKA CE3IMTAJIIBIK Iapamerpi
(3eprreyne 1 xoHe 2 MOHAEPI KOJIAHBLUIHII,
CEe3IMTAIIBIK, TaJ/Iay XKYPri3iimi).

Monens (Rodrigue, 2020: 24-25; Vickerman,
1995: 237-254) ycoiHFaH Kemik reorpaduscsl MeH
TpaHCEypONAIbIK JKENIJep/iH aiMaKThIK ©cepiH
Oaranay TociyiepiMeH YiIecTipiii.

I'eoaknaparThIK Tanaay YIIiH TEMip>KOJl Kewi-
CiHIH CaHIBIK BEKTOPJBIK KapTaldapbl, OOJBICTHIK,
nieKapaiap, XaJblK MeH OHIPIIK KaJlbl OHIMHIH
KEHICTIKTIK  yJIecTipilyi, TeMipkoa TopaObiHa
nmeiinri 2—4, 6-8 caraTTBIK H30XpOHAAp Naiima-
nanbpuAbl. Kaprorpadusuisik ogictep aiiMakTapIbiH
TEMIpPIKOJIFa «KAKBIH» HEMece «KAIIbIK» eKEHITiH
KOPHEKI TYple KOpCEeTil, TEeMIpXKOJI KETiCiHIH
KEHICTIKTIK KYpBUIBIMBIH OarajayFa MYMKIHIIK
oepi.

AnNBIHFaH KOJDKETIMIUTIK WHACKCTEPl OHIPIIK
SKOHOMHUKAJIBIK, KOPCETKIIMITEPMEH CaTBICTHIPBLIBII,
KOPPEISIIUSIBIK, Tajjgay kyprizuimi. Komkerim-
IUTIK WHJEKCI MEH OHIPJIK J>KalMbl ©HIM KaH
OacblHa IMAaKKaHAAFl MOHI, OHICY ©HepKaciOi
OHIMIHIH KeJeMi, TPaH3WUTTIK XOHE 3KCIOPTTHIK
TackiMaJl KeJieMi apachlHIarbl OalaHpIc Oara-
maHael. bynm Tocinm Temiponm WHGPaKYpBUTBIMBIH
KAHFBIPTYJBIH HSKOHOMHUKAJBIK OCEpIH JKaHaMma
Typae Oaranmayra MyMKIiHIIK Oepi.
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Haru:xesiep MeH TaJIKbLIAY

1. Kazakcran Temip:koa uHGPaKYpbLIBIMBbI-
HBbIH Ka3ipri KeHiCTIKTIK KypbLIbIMbI

Kazakcran TeMipKoJI Kellici Tapuxu TYPFIIaH
Peceit  OaFbITBIHIAFBl  INWKI3aT  SKCHOPTHIHA
Oarmapnanrad. JKemiHiH kem Oeiri CONTYCTIK-
OHTYCTIK OaFbITTa KAJBINTACKAH, all IIBIFBIC-0aTHIC
OaFbITBIHIIAFBl JIDII3JEp KEHiHTI OHKBUIABIKTAp/Aa
KymedTinmi.  emi  KypBUIBIMBIHA — TEMIipyKOJI
MarucTpaigapbiHbIH ipi ©HEPKOCINl OpTaNBIKTaphI
MeH MIMKI3aTThIK ayJaHAapAbl OaillaHBICTHIPFaH
OChTEp PETIHIE KAIBIITACYhI TOH.

Kasipri yakbITTa TEMip»OJ KEIICIHIH KaJIIbI
VY3BIHJIBIFBl IIaMaMeH 16 MbIH KM. OJEeKTp-
JIEHAIPIITeH yuackenepain yieci 40% mamaceiaaa,
al eKi JKOJIbl y4yackenep KeOiHe Tapuxw Herisri
maructpangapaa  (Acrana-Kaparaaasl-AaMmaTsl,
[erponasn-Kocranaii-ToObu1 JKOHE T.0.)
OFBIpIIaHFaH. bipkarap ydackenepje (rmopTrapra
IIBIFATBIH TAPMAKTAP, IIEKapaFa MILIFAThIH XKOJI1ap)
oTKi3y Kabimeri mekteymi. OcbiFaH OalaHBICTHI
Kazakcran  Temipkon — MH(PPaKypBUIBIMBIHBIH
VITTBIK KOHE alMaKTBhIK JICHTEeHIeri Heri3ri
WHIUKATOPIIAPHI 1-KecTene KopCeTiIreH.

1-kecTe

Kazaxcman memiparcon ungpakypuiiviMbinbly YIMmMsik HcoHe auMAaKmouly 0eneelioeai Hezizei UHOUKamopaapvl

KepceTkim aTaybl

Oummem oGipuiri

Jlepexke3 MeH yiibIMaap

TeMip:Kom JKeIiCiHIH JKaIIbI
Y3BIHABIFHI (YITTHIK ACHTel)

15733,4 xm

«Kazakcran Temip xonb» YK» AK xbuiasik
ecenrepi, KP Kemik MuUHHCTpIIrT pecMu MaIiMeTTepi

DJeKTpIeHIIPIIreH TeMipXKoI
JKEITICIHIH Y3BIHIBIFBI

4 216 xm, mamamen 26%2024

KTX xbuiasik ecentepi; KP Ykimerinig
HHPPaKYpPBUIBIM Typalibl ecenTepi

Exi xounpl (KOC OJIIbI) TEMIpXkKOoIT
Y4acKeJEepPiHiH Y3bIHABIFBI

4 900 kM mamamen 30%2024

KTX, Keutik camacel 60MBIHINA YITTHIK TaaIaMaJIbIK,
LIOJTyJIap

Temipxon HHPPaKYPHUILIMBIHBIH TO3Y

JIeHT el

57% (MarucTpaibIbIK JKelli TO3YbI)

KP Kesix MUHHCTPIIIT, XaabIKapasbIK MOTyIap
(ADB, CAREC, MIGA, Times of Central Asia)

JKyk aifHaIBIMBI (TEMipKOJI KOJiri)

332 062 muH ToHHa-KM (2024 x.)

Hynuexy3inik 6ank (World Development
Indicators), KTXK craructukacs

JKomayrier aifHaIBIMBI (TEMipaKOIT
KOJIiri)

16 445,6 mnn
JKoNMaymsl-kM (2024 x.)

KTX xbuiapik ecenrtepi, KP CrpaTerusuisik
xocmapray jxkoHe pedopmanap arentriri CraTuctuka
OIOpOCHI

TpanzutrTik xyk kenemi (Opra 1omi3

JKoHE Oacka OaFbITTap)

34,6 mutH TOHHA (OHBIH imiHge 27,5
MJIH TOHHA TeMipxonmeH, 2024 x.)

KTX nmepexrepi, Astana International Financial
Centre (AIFC) momymnapsl, xansikapaislk BAK
(RailFreight, IRJ, Jamestown)

TeMipKoJ1 apKbLIbl KCIIOPTTAIFAH
JKYK yIreci

34,5 % (2024 . — 3KCHOPTTHIH
TEMIpPKOJI apKBUIBI
TachIMaJIaHATHIH YIIeci)

Trend News Agency, KP Kemnik, Cayna MuHHCTpIIIT
TaJIAaMaJIbIK MaTepuasiapbl

Opra o3 OOMBIHINA KYK aFbIHBI

(Trans-Caspian International Transport

Route)

4,5 muta ToHHa )0HE ~50 500 TEU
(2024 x.; eTKi3y KabineTi — 6 MIH
touHa xxoHe 100 000 TEU)

Jynuexysinik 6ank «Middle Corridor» ece6i, AIFC,
CAREC momymapsl

ANMaKTBIK JCHrelaeri TeMipoKoi
JKEITICIHIH Y3BIHIBIFBI (00OJIBICTAD
GoiibIHIIA)

1001 500 kM (06ibICc GoOiiBIHIIA;
skanmbl — 15 733,4 kM)

KTX temipxon kapracel, KP Kenik MmunucTpiiri
nepektepi, aBTopisik ['AX-ecentey

Herisri Temips>koi Topantapbiaa
JICHIHT1 KaIIBIKTHIK, (00JIBIC
OpTaJIBIKTAPbIHAH)

100-1 000 kM (00IBIC OpTANBIKTA-
PBIHAH ipi TEMIp>KOJ TOpanTapsIHA
JIEHIHT1 €H KBICKA KAIIBIKTHIK)

KTX Temip:xoi KapTacsl, KO0 JKeJlici iepeKkTepi
(temipskoin), aBropisik ['AXK-ecentey

Herisri HapeIKTapra IeiiHTi MapTTh

yaksIT (AcTana, AIMaTsl, HOPTTap,
uiekapasap)

6—72 carat (00JIBIC OPTABIKTAPHI-
HaH AcTaHa, AJIMaThl, IOPTTap
MEH IIeKapaiblK TOpanTapra
JEWIHT1 TeMip)KOJIMEH IapTThI
YaKpIT)

ABTOPIIBIK MOJICIIB: TEMIiPIKOJ apaKaIIBIKTHIFEI,
MTOUBI3JIBIH OpTaIla KOMMEPIHSUTBIK JKbLUIIAMIBIFBI
JKOHE CTAHIUSIIBIK OHJICY YaKbIThI HETi31H e

Eckepmy: 6actankel Jepekrep Herizinae aBropiap Kypactoipsuira (Kemik munuctpiriri, 2024; IHTerpupoBaHHbIii FO0BOI OTYET,
2024; Economic Cooperation (CAREC), 2020; Times of Central Asia, 2025; World Development Indicators (WDI), 2025; Ananu3
PBIHKA KEJIE3HOIOPOKHBIX TPy30mepeBo3ok, 2024; AHamuTHdeckuil mccnenoBaTenbckuil ueHtp, 2024; KP YATTHIK cratucTtuka

oropocsr, 2024)
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3epTTeydiH  JepeKke3Nik  0a3ackl  MEH
KOJIAaHBUIFAH KOpCeTKimTep Kykheci 1-kecrexne
xkuHakTanrad. OHna KaszakcTan TeMipykos sKenici
MH(QPAKYPBUIBIMBIHBIH ~ YJITTBIK, JKOHE alMaKThIK
JEHrelIeri HeTi3ri WHINKATOPJIaphl KOepPCeTiIreH.
Kecre ym1 nenreiiie Tanganb:

1. Ynurtelk peHreiineri WH(QPaKYpPBUIBIMHBIH
Kal-Kyii skoHe maiganmany (l—6-kepcerkimrep).
Kecreme  xentipinren  mepekrep — Kasakcran
TEMIpKOJI KYWECIHIH VITTHIK JCHIEHaeri Kasipri
XKal-KyWiH aiikbIH KepceTei. XKammbl y3pIHABIFEI 15
733,4 xM OonaThlH Kelli €1l ayMarblH TyTac
KaMTHUTBIH, MAaTUCTPAJIBABIK JIEHIeHIeri KEHICTIKTIK
KaHKaHbl Ounmipeni. Auaiifa 3JICKTPIACHIIPUITCH
ydackenepiH V3eHABIFBI 4 216 KM Hemece
mamaMeH 26%, ajx eKi JKOJABI ydJacKelepHaiH
y3etHABIFE 4 900 kM (mmamamen 30%) rana O60TysI
XKeni inHAe OTKi3y KaOlleTi >KOFapbl, TEXHO-
JOTUSIIBIK, JKAFBIHAH KETUIMIPIATeH OONKTepIiH
meKTeydl exeHiH kepcereni. WHppaKypbUIbM
TO3YBIHBIH 57% JeHreiine 00aybl MaruCTPAIIbIbIK
JKEIIHIH e19Yip O6IiriH )KaHFBIPTY bl KAXKET eTeTiH
«KayinTi aitMakKa» JKaKbIH €KeHiH Oimmipemi, Oy
TIOUEI3 KO3FaJILICHIHBIH Kayincizmiri MEH
KBUIIaMIBIFBIH apTTHIPYIbI KHBIHIATAIbI.

Kyxk aitHanbiMbIHBIH 332 062 MITH TOHHA-KM, aJl
JKOJIAYIIBl AHAIBIMBIHBIH 16 445,6 MITH KONayIIbI-
KM JeHredinge 0oiysl Temipxkon kemirinig Ka-
3aKCTaH KOIK JKYHEeCIHJeri JKeTeKII MO3HUIUSICHIH
monennmerini. JKyk aWHamBIMBI KOPCETKIII, €H
QNJBIMEH, MHHEPAIBIK-IIUKI3ATTEIK pecypcTap
MEH TPAH3UTTIK aFbIHIAPIBIH YJIECiHE THEeCLT, ai
JKOJIAYIIBl afHAJIBIMBI BIIEYMETTIK MaHBI3BI Oap
JKOHE KOJDKETIMAI Tapu(IieH KaMTaMachl3 €TUICTIH
OHIpapaJIbIK OaliaHbICTapABIH CaKTasbIIn
OTBIpFaHBIH KepceTemi. OCBl anThl KOPCETKIIITiH
yitmecimi  TeMipxkongeliH  Oip  Me3erTte  9pi
«OKYMBICOACTBI» (KYK TICH JKOJIAYIIbl — aFbIHbBI
KOFapbl), dpl To3FraH HH(PaKypBUIBIMFA CYHEHII
OTBIPFAaHBIH  JKOHE  JKAHFBIPTY  CasCATBHIHBIH
©3CKTLJIIriH alKbIH KepceTeli.

2. Tpansurrtik aneyert xoHe Oprta Apmi3aiH pei
(7-9-xepcerkimrep). 7-9-kepcerkimrep Kazak-
CTaH TeMiPKOJIBIHBIH TPAH3UTTIK JKOHE KCIIOPTTHIK
¢ysakuusnapein amanel. 2024 SKbUTBI TPAH3UTTIK
KYK KenieMiHiH 34,6 MJIH TOHHara XeTyi, OHBIH
imiage 27,5 MITH TOHHACBHIHBIH TEMIp>KOJI apKbLITBI
eTyi e ayMarbIHbIH Eypasusi KeHiCTIriHAer «Kyp-
JBIKTBIK, KOTIP» PETiHETI MaHBI3bIH KepceTei. by
JKepJie TEMipKOJI TPAH3UTTIK aFbIHIAP/IBI TAPTY IBIH
HET13T1 KYpaJbl pETiH/IE MIBIFBIIT OTHIP.
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OkcnopTThiH  34,5%-HBIH TEMIpKOJI apKbUIBI
TachIMaJIaHybl  KOJIK  WH(PPaKYPHLUIBIMBIHBIH
MTUKI3aTTHIK KOHE JKapThIIai OHACITeH OHIMACPIIH
CBIPTKBI HApBIKTAPFa HIBIFYBIHIAFbI CTPATETHSLIBIK
peniH aWKbIHAAWABL. TeMipKOIABIH SKCIOPTTHIK
TackIMaJI/IaFbl yJIeCi )KOFapbl OOJFaH CalblH, OHBIH
TEXHUKAJIBIK JKal-Kyii MEH OTKi3y KaOiJ1eTi CBIPTKHI
cayJa JUMHAMHMKAachlHa TIKEJICH BIKMAN ETETiH
(hakTopra alfHaIAIIBI.

Opta momi3 OodpHIIA 4,5 MIH TOHHA JKOHE
mamamen 50 500 TEU neHreiinaeri »KyK arbIHBI
(>xobainbIK, ©TKI3y KabineTi 6 MiH ToHHA xoHe 100
000 TEU) nomi3 eneyeTiHiH o1l TONBIK alibLi-
MaraHbIH Kepcereni. by, Oip »arplHaH, ©CiM YIIiH
«pe3epBTiH» Oap ekeHiH Oinaipce, eKiHIIi JKaFbIHaH,
Tap OpPBIHIAP MEH POCIMIIIK KeAepriiep i >KOIbIH
MaHBI3BIH KepceTemi. Erep wH(DpaKypbUTBIMIBI
KAHFBIPTY jk00amaps! (JlocThIK-MOUBIHTEI, bakThI-
AsTe3 JkBHE TMOpPTTapFa IIBIFATHIH TapMaKTap)
TOJBIK, Ky3ere acca, OpTa Aomi3iH oTKi3y Kadiieri
MeH CceHiMaumri aprteimn, KaszakctaH — ymiiH
TPAH3UTTIK TaOBICTAD MEH KOJIK-JIOTHCTUKAJBIK
KBI3METTEPJICH TYCETIH KOCBUIFAH KYH[BI YIFalUTy
MYMKIHJIIT1 KeHEeHe TyCei.

3. AMMAaKTBIK KOJDKETIMIUIIK JKOHE KEHICTIKTIK
teHcizaikrep (10-12-kepcerkimrep). 10—12-kxep-
CETKIITEP TEMIp)KOJI HH(PPAKYPBUIBIMBIH KEHIC-
TIKTIK JKOHOMHUKAJIBIK-T€OTpaIsUIBIK  TYPFBIIaH
Oaranayra MyMKiHIik Oepeai. O6mbicTap OOMBIHIIA
TEMIpPIKOJT KeNiCiHiH Y3pIHABIFRIHBIH 100-1500 kM
apansiFeiHAa esrepyi (10-kepceTkimn) eHipiepaiH
WHQPaKYPBUIBIMABIK, KaMTBUTYbl OipKesKi emec
eKeHIH KepceTeli: Keibip oOmbpicTapiaa TeMip:Kol
MarucTpaggapsl MeH TOpPanTapbl THIFBI3 MIOFBIP-
JaHca, OacKaiapblHaa TeK 1—2 Herisri OarbITICH
LIEKTENEI].

OONBIC OPTANBIKTAPBIHAH HETI3Ti  TEeMIipyKOJ
TopanTapbiHa Jeiinri KambIKTHIKTHIH 100—1000 kM
(11-xepceTkim) apanblFbiHAa OONYBl OHIpIEPIiH
KONIKTIK <OKaKBIHABIFBD) MEH «IIETKEePLIIriH»
ankeIHIan e, Herisri xaOTapra »KakblH OpHAJIACKaH
OHIpJIep/IC JIOTHCTUKAJIBIK IIBIFBIHIAD TOMEH,
HapbIKTapFa IIBIFY YaKbITBI KBICKA, & KAIIbIK
OHIpJIepIe KeNiK IIBIFBIHAApHl ecil, Oacekere
KaOIJeTTiIiK TOMEHAEYl MYMKIH.

Herisri imki (Actana, AlIMaTbl) )OHE CBIPTKBI
(moptTap, mIekapajbIK TOpamTap) HaphIKTapFa
JEHIHT1 TEeMIpXKOJIMEH IIapTThl YaKBITTHIH 6—72
caraT nuanazoHblHIA Oonybl (12-kepceTkim) ochl
KEHICTIKTIK TEHCI3NIKTEpIiH YaKBITTBIK OJIIeMiH
Oepemi. 6—12 caraT imITiHAe HETi3T1 HApBIKTapFa KO



3.A. Tosnekos xoHE T.0.

JKETKi3€e aJlaThlH OHIpJIep KOFaphl KOJDKETIMALIIK
aliMarbIHa JKaTaabl, aa 48-72 caraT KaKeT 00JIaThIH
OHIpJIep KEHICTIKTIK KaFbIHAH IIETKEPi CaHajaJbl.
Jomn OCBI alBIPMAITBLTBIK KEHICTIKTIK
KOJDKETIMJIITIK HHIEKCIH ecenTey Ke3iHAe CypaHbIC
MeH  YCHIHBICTBIH  TeorpadusiChIH  ecKepyTe
MYMKIHJIK Oepeli >KoHe aiiMaKTaplbl «KOFapbDy,
«opTamiay ~ KOHE  «TOMEH»  KOJDKETIMJUTIK
TonTapbIHa OeIyre Heri3 0omambl.

OcBI yII KepCeTKITIH XUBIHTHIFB Ka3zakcran
TEMIPIKOJIBIHBIH TEK IIIKi eMeC, aliMaKThIK JKOHE
KYPJIBIKApAIIBIK, JICHTei/Ie 16 MaHbBI3bl TPAH3UTTIK
KOHE DOKCIOPTTHIK (yHKIUSIAp aTKapaThIHBIH
KepceTesi.

2. KaurwipTy xK00aJapbl 3KOHE YJTTBIK
Oarmapaamanap

«Hypner xom» Oarmapnamacer  (2015-2019;
2020-2025) Ttemipxkoi, aBTOMOOWIIb, TMOPT >XKOHE
oyexxail HH(PPAKYPBUIBIMBIH KEIICHA1 KAHFBIPTYIbI
Kke3melini. barmapiama Ke3eHIEpiHAEC MBIHIAaFaH
IIAKBIPBIM ~ aBTOXOJIIBI  JKaHAPTYy MEH KaHa
TEMIpXKOJI JKENIepiH caly, >XeKe YydacKeJepai
AIEKTPIICHIIPY YKOCTIapJIaH IbI. Temipxon
OoifpIHIIIa 0aCTHI CTPATETHSUIBIK, JKOOamap peTiHe
Kejecinepi arayra 00JaIbl:

- JlocTeik-MoOHBIHTEL (836 KM) ydacKeciH eKi
KOJFa NediH KeHeWTy — 2022 KbUTbl KYPBUIBICHI
Oactanpim, 2025 KbIIBI TOJBIK agkTainbl. JKobOa

HOTIDKECIHIE OTKi3y Kabineri OipHelle ece apTajbl,
Kprraii-Eypomna KOHTEWHEp arbIHJAPbIHBIH
KO3FaJIBICHl JKbuTmaMpaan, OpTa noii3 OOWBIHIAFEI
Tap OpbIH alTAPJBIKTAN a3asibl;

- bakTh-Asire3 xoHe Kpi3pUmkap-MOUBIHTEL
OaFpITTapbl — JKaHa TEMIPKOI TapMaKTapbl
KpiTalimen  miekapamarsl  ©TKI3y — KaOineTiH
yiraiTein, 2027 sxeiFa Aeiiin mamamen 800 kM
JKaHa >KOJI cajly >KOcIapel 6ap;

- Iloprrapra IIBIFaTBIH = JKOHE  alHaIMa
Marucrpanaap — Akray xoHe KypbIk moprrapbsiHa
amapatblH TeMipXonjgap, COHAai-ak AJMaTbl
MaHBIHIAFbl Tap OpBIHIAPABl AaiHaJbII OTETiH
Maructpamiap  Opra  Jgomi3fiH  THIMILIITIH
apTTeipyFa  OarbiTranFan  (MHpakypbUTBIMABI
TaMBITYTBH, 2019).

bipkarap xamsikapaiblk monyiapaa Kazakcran
5000 kM-Te 3KyBIK aHa TEMipKOJ cary bl xkoHe 11
MBIH KM OKOJABI  JKaHFBIPTYIBl  JKOCHApJian
OTBIPFaHBI, COHJAif-aKk  TEMIip)KONl  caJjachiH/Aa
CaH/IbIK TEXHOJIOTHSJIAp MEH YKacaH bl MHTEIJIEKTKE
HETi3JIeNTeH «CMapT TEMIPKOJD» TYKbIPHIMIAAMACHIH
€HTi3y Ke3/eneTiHi aramn oTiieni. COHFBI XKbUIIaphI
TPaH3UTTIK JXYK KelleMi empyip apThll, IeKapa
MaHBIH/IA ’KaHa )KYK TEpMUHAJIAAPhI iCKe KOCBUTY1a.
Byn nepekrep TpaH3WTTIK CYpaHBIC TEMIipiKOJI
UHQPaKYphUIBIMBIH JKEJEN JKAHFBIPTYIbl Tasal
€TETIHIH KOPCeTe/Ii.

2-KecTe

Kasaxcmanoazvr neziszi memipacon unpakypoliblMblH HCAH2LIPMY HCOOANAPYL

7Koba ataybl Ceorpadusabix Herizri Kobanbig Kyrinerin acepi Herizri
OPHAJIACYBI )KOHE  TEXHHKAJBIK MapTedeci xaHe MEeH HATHKeci JepPeKKe3iep MeH
y4yacke CHIIATTAMAJIAPbI Mep3imi KyKaTrrap
Hocteik—MoiibiaTel  LbiFeic Kasakcran — * bip sxommer skemini - Kypsutsicer 2022 k. © OTkizy Kabinetin  «Hypiisr sxom»
TeMipkon xxenicin - — Kaparanmst €Ki JKOJIIBI eTy Gactansm, 2025 5x.  GipHemre ece GarapraMacsl,
€Ki JKOJIFa JIeHiH OarbITHL; JJOCTHIK » XKonpmapasl IaMaChIHJA TONBIK ~ apTTBIPY KTX nepekrepi,
KEeHEeHTy nrekapa eTKeli — KYILIEHTY, XKaHa asKTallFaH, * Kprrait-Eypona ADB/CAREC
MOMBIHTBI TOPaObIH  MH)KEHEPIIIK naiiananyra KOHTeHHep ecenrepi,
OailyIaHBICTBIPATBIH  KYPBUIBICTAp Oepiiren aFbIHAAPBIH xanblkapaibiKk BAK
ramamer 836 kM * KbuigamasIk eH KbUIIAMIATY (IRJ, RailFreight,
ydacke OTKi3y KabijeTin * Opra momi3 The Astana Times
apTTBIPY OOMBIHIAFEI TAP 1.0.)
OPBIHAAPIIBI KOO
* I1IbIFBIC sXOHE
OPTAIBIK,
OHIpJICPIIH
IKCIIOPTTHIK
OJICYETIH KYIICHTY
bakTei-Asires )xana  AGait / 11IbiFbic * XKana temipikon Kobanay / kypsuisic ¢ Kpitaiimen KP YkimeriHig
TEMipIKOJI JKeTic Kasaxcran TapMarsl careichiHga (2020-  miekapagarbl ©TKI3y HHOPaKYypBUIBIMABIK
(Kprraiimen xana oOnbictapel; bakter  * KeitaiiMen IIBI XK. OpPTackl —  KaOUIeTiH yiFaiiTy  Kocmapiapsl,
IIeKapa oTKeliH LIeKkapa eTKeli — KOCBIMIIIA OTKI3y 2027 . neuinri CAREC xone /Ib

JTAMBITY )

Asire3 OarbIThHI

MyHKTiH JaMBITY

Ke3€eH)
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Kazakcrannarsl TeMipxkol HHOPaKYPBUTBIMBIH KaHFBIPTY JKOHE alMaKTBIK HAPBIKTAPFA KOJDKETIMALIK. ..

Kecmeniy orcanzacwor

7Kobda aTraysi I'eorpadusabik Herisri Kobdanbig Kyriserin acepi Herisri
OpHAJIACYBI 5KOHEe  TeXHHKAJIBIK MapTedeci jkoHe MeH HOTHKeci JepeKKe3aep MeH
yuacke cunaTramMajiapbl Mep3imi Ky:KaTTap
* [[Tamamen * JlocThIK momnynapsl, KTK
OipHele Ky3 KM OaFbIThIH/IAFbI Ipe3eHTalusIaphl
JKaHa JKOJ KYKTeMeHi 6oy
* 11IpIFBIC OHIpIED
yuiH Oanama
JKCTIOPT-UMIIOPT
MapIIpyTHIH
KaJIBINTACTEIPY
Kp3pumxap— Conrycrix * XKana Hemece XKocmapmay / icke * Conrycrik KP Kemix
MotismaTe (Hemece — KasakcraH — JKaHFBIPTHIIATHIH achIpy CaThICHI OHIpIIEPIIH muHHCTpiri, KTXK,
0acKa CONTYCTIK— Kaparanzap! OarbITBl  ydacke OpTaNbIKKa TiKeJIeH OHIpIK 1amy

OpTaJbIK OalTaHbIC
’K00ACHI, KAXKETIHE

* Conrycrik
o0JIBICTAp/IBI

LIBIFYBIH KBICKAPTY
* JIorucTuKamnbIkK,

Oarapramanapsl

Kapai OpTabIK Ti30eKkTep i
HAKTBUIANCHI3) MarucTpajibMeH OHTaWIaHBIPY
Tikenen * ki HapBIKTapFa
OalTaHBICTRIPY KOJDKETIMIUTIKTI
apTTEIPY
IToprrapra MamnrsicTay *» XKonpmapast AKysere acwipburyna; * Tpanckacnuil AIFC, World Bank
IIBIFATBIH TEMIPXKON  OOJBICH; AKTay KYILEHTY JKoHE kei0ip ydackenep  OarbrTel OoifbiHma  Middle Corridor
TapMaKTapbIH koHe KyphIK TeHI3 — y3apTy JKaHFBIPTBUIFaH, OTKi3y KalOileTiHn report, mopT
JKaHFBIPTY (AKTay, TOPTTapbiHA * Kyk KOCBIMIIIA KyaTTap  apTThIpy OKIMIITIKTEPiHIH
KypsIK GarbITTapbl) —amapaThlH TEMIpXKOJI TepMUHAJIIAPBIH eHri3inyne * KonTelinepix nepexrepi, KTK
OyTaKTapbl KEHEeWTy KYKTIH YJIeCiH
* [lopT MaHbBIHAAFEI KebeiTy
JIOTUCTUKAIIBIK, * Kacrimif apKbuist
xa0Tapabl JAMBITY ortetin Opra
nIi3aie 6ocekere
KaOinerTinirin
Kyeiry
Anmatsl Anmatsl  XKana aitnanma Kysere acelppirysia  * AJMatbl KTX, xemik
MaHBIH/IAFbI arJoMeparusChl; XKoJaap Ke3eH-Ke3eHIMeH TOPaOBIHBIH OTKI3y  CTpaTerHsuIapHl,
aifHaIMa TeMIp)KOJI  KaJlaHbl alfHaJIbII * )XYk mo#pI3apblH  eHri3inmye KaOiJIeTiH apTThIpy  OHIPJIIK KOJiK
MarucTpaii (KajgaHbl ©TETiH JKOHE KaJaaaH ThIC OTKI3y * JKonaymsl xoHe cxemasapsl
aifHaJIBIT OTETIH KaJanblK xykTeMeHi < JKonmaymibt JKYK aFbIHAAPbIH
OaFbITTap) azalTaTelH TacCBIMAJIBIH Oery
ydackenep OHTAIaHIBIPY * Kemriry men
KemnTemicrepai
azairy
«CaHIpIK YJATTHIK JEHTEH; * [Toiib13 Kesen-ke3enimeH * Kayincizaik nexn KTX undppnanaspy
TEMipKOJD) )KOHE HeT1i3ri KO3FaJIbIChIH eHTi3lIyne; CeHIMILTIKTI OaFmapiaMacsl,
CMapT-JIOTUCTHKA MarucTpaniap MeH [UQPIBIK 6ackapy  MHIOTTHIK, apTTBIpy ADB/MIGA
xo0anapsl TOpamnTap Kyienepi ydackenep MeH * TaceIMai yakbITBIH IIOJYJIapbl, YITTBIK
* XKou xarmaiibH xa0Tapza icke KBICKapTy ’KOHE mudprasabpy
OHJTaitH achIpbUTyIa IIBIFBIHAAP B CTpaTerusuiapsl
MOHHMTOPHUHITEY * azaifry
Bomxamasl xxenaey *» Temipxon
(predictive JKEINTICIHIH THIMZI
maintenance) JKYKTEMECiH
¢ JIoTHCTHKANBIK, KaMTaMachl3 eTy
Tiz0ekTepai
dprasaepy

Ecxepmy: 6actankpl iepexrep Herisinze aBropuap Kypacteipsuirad (Economic Cooperation (CAREC), 2020; Times of Central Asia,
2025; NndpaxypbuibiMas! 1aMeiTyabiH, 2020-2025; LHnudpnsik teMip o, 2025)
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3.A. Tosnekos xoHE T.0.

2-kecrefie KepceTuireH jkobamap Kasakcran
TEMIpPKOJI ~ MHQPAKYPBUIBIMBIH  JKaHFBIPTYABIH
HETi3r1 OarbITTapPBIH KOHE OJIAPJBIH KEHICTIKTIK-
SKOHOMHUKAJBIK OCEpiH XKYHenm Typae KepceTemi.
XKobGamapapl mapTTBl TypAe YII YIKEH TOMKA
Oemyre 00 IbI:

1. Jemizmik aeHreimeri ipi MarucTpPabIbIK
skobamap. JlocThik-MOUBIHTEI koHE BakThi-Asires
*o0anapel KazakcTaHHBIH IIBIFRIC OOJIITI MEH CIIIIH
OpTaNbIK ~ OHIpNepiH OalIaHBICTHIPATHIH  JKOHE
KeoiTaliMen — mekapagarbl  OTKi3y — KaOijeTiH
TyOereisli e3repTyre OaFbITTalFaH CTPATETHSIIBIK
Oacramainap OO0JBIT TaOBLTAEL.

JlocThIK-MOUBIHTBI YYaCKECiH maMaMeH 836 KM
OolbIHIA Oip KOJJBI KENMJACH €Ki JKOJIIBI JKeJire
alfHAIIBIPY, YKOJIIAP b KYILEUTY JKOHE
KBUTIAMIBIKTEL apTThIpy OpTa A9mi3fiH €H «Tap»
JKepiepiHiH OipiH >kOroFa MyMKiHAIK Oepexi. Byn
o00a icke ackanHaH keiiH Keiraii—-Eypomna 06arbl-
THIHJIAFbl KOHTEHHEp aFbIHAAPBIH OTKi3y Kalijeri
OipHemie ece eoceni, MOWBI3NAP KO3FAJIBICHIHBIH
TYPaKTBUIBIFBI MEH OOJDKaAMIBUIBIFEI KYIIEHe i, an
IIBIFBIC JKOHE OPTANBIK OHIPICPIIH SKCIOPTTHIK,
oIIeyeTl alTapibIKTail apTansl. by k06a TeMip Ko
WHQPAKYPBUTBIMBIH  KAHFBIPTY ~ apKbUIBI  €JIJIiH
TE€OPKOHOMUKAIBIK POJIH KYIMEHTYAiH KIAcCH-
KaJTBIK MBICAJTBI OOJIBITT TaOBIIa b

BakTei-Asire3  jxkaHa TEMIPXKOJ IKeJici  fe
KplTaliMmen  1miekapajarbl  ©OTKi3y  IYHKTTEPiH
oprapantaHnbipyra Oareitranmrad. On  J{OCTBIK
OaFpITBIHA TYCETIH J>KYKTEMEHI a3alTbIN, IIBIFBIC
OHipJIep yLIiH Oamama 9KCHOPT-UMIIOPT
MapIIpyThIH KaJbITACTEIPYFa MYMKIHIIK Oepeni.
Ochl €Ki XK00aHBIH VHJIECYi IIeKapabIK-I9JIi3IiK
WHQPaKYpbUIBIMHBIH ~ KEHICTIKTIK  TeHrepiMiH
JKaKCapTHIN, IMBIFBIC OOJBICTAPIBIH IIIKI >KOHE
CHIPTKBI HAPBIKTAPFa KOJDKETIMAUTITIH KYIICHTE i,

2. Tloprrapra IIBIFATBIH JKOHE KaJAJbIK-
armoMepanusuibik, kob6anap. [lopTrapra IIBIFATHIH
TEMIPIKOII TApMaKTaphIH JKaHFBIPTY (AKTay, KyphIK
OarpITTaphl) %K00ackl Kacnuii TeHi31 apKbLUIbl OTETIH
Tpanckacniuii xeHe Oprta fomi3  OarbITHIHBIH
THIMIUITIH apTThIpyFa OarbiTTanFad. JKommapIsl
KYLIEHTY, YK TEpPMUHAIJApbIH KEHEWUTy, NOpT
MaHBIHJAFbl JIOTUCTHKAJIBIK Xa0Taplbl JaMbITy —
OapJBIFBl TEHI3 NOPTHIHA JCUIHT1 «COHFBI MEJIBII»
KaAKCApThI, KOHTEWHEPIIK XYKTIH YJECiH apT-
ThIpyFa jxoHe Kacmuii apKbUIbl ©TETIH MYJIbTH-
MOJabJIbl Ti30CKTEp/iH Odcekere KaOiaeTTiNiriH
Kymientyre MyMKiagik Oepeni. byn Ka3zakcranHbsiH
TEHI3re TiKeNel MIBIFY MYMKIHIITI KOK MEMJIEKET

PETiHAE TEeHi3-KONiK XKYHEeciHe MHTETpalusUIaHybIH
KaMTaMachl3 €TeTiH CTPATETUsIIbIK KaJaM.

AnMaTel MaHBIHAAFBI aifHaIMa  TEMIpyKOJ
Maructpani >xkobacel ypOaHHM3alUWsUIaHFaH JKOHE
KOJIIK JKYKTEMECi ©Te MKOFaphl arioMepalusuIbIK
KEHICTIKTe YK JKOHE KOJayIIbl aFbIHIAPBIH (YHK-
LIMOHAJABIK TYPFbIAAaH Oeiyre OarbiTTanraH. JKaHa
aifHaJIMa >KOJIap KYK MOWBI3NAPHIH KajaJaH ThIC
OTKi3yre, JKOJaylllbl TaChIMAbIH OHTaWJIaHIBIPYFa
JKoHE AJNMaThl TOPAOBIHBIH OTKI3y KaOuTeTiH apT-
TBIDYFa MYMKiHAIK Oepeni. HoTikeciHge monbIz-
JapAbIH Kelliryi MeH HHPPaKypPbUTBIMABIK «THIFbIH-
Jap» asailbll, arjJoMepalysHbIH KeJiK Kyieci
HEFYpJIIM TYPaKTBl ©pi OOIDKaMabl PEeKUMIIE
xKyMmbIc ictelimi. bym koba kemik reorpadusce
TYPFBICBIHAH 1pi Kajda MaHbIHIAFBl <JIa3epIiK»
PETTeyAiH MaHbI3/bl MbICAJIbI CaHAJIA/IbL.

Kpi3pmkap—MOMBIHTEL  CHSIKTBI ~ CONTYCTIK—
OpTaNbIK OaiylaHbIC K00aChl E€JiH CONTYCTIK
OOJIBICTAPBIH OPTAJIBIK, MarucCTpalgapMeH TiKemei
0alIaHBICTBIPBIN, 1IMIKI HApPBIKTAPFa KOJDKETIM-
IUTIKTI apTThIpyFa OarpITTanFaH. MyHai sxobanap
OHIpJIep AapachHIAFPl KONIKTIK  KAIIbIKTHIKTHI
KBICKAPTHITI, JJOTUCTHUKAJIBIK Ti30€KTep i OHTaiIaH-
JBIpagbl JKOHE CONTYCTIK OHIpJIEpIiH OHIIPICTIK
DJICYeTIH OpPTANBIKICH THIFBI3 HHTErpalysiayFa
MYMKIHIIIK Oepei.

3. ludpnasgslpy KoHE CMapT-JIOTHCTHUKA
xobanapel. «CaHIBIK TEMIpXKOI» XKOHE CMapT-JIO-
TUCTHKA JK00aIapsl MHYPAKYPBUTBIMIIBI (DH3UKAITBIK
KCHEUTyre Kaparanma Oackapy carachiH, Kayil-
CI3JIIK IEH CEHIMILTIKTI )KaKcapTyFa OaFbITTaJIFaH.
[oiip13 KO3FaNBICKIH MUGPIBIK OacKapy Kykenepi,
JKOJI YKaFIalblH OHJIAH-MOHHTOPHUHTTEY, OOJDKaAM-
Il keHJey (predictive maintenance) TEeXHOJIOTHS-
Japbl JKOHE JIOTUCTUKANBIK Ti30ekrepai uudpian-
JIBIPY TEMIipKOJT JKEITICIHIH THIM/I1 )KYKTEMECIH KaM-
Tamachl3 €Tyre, TachiMaj YaKbITBIH KBICKApTYFa,
amaTTap MeH akayJapJblH alblH alyFa MYMKIHIIK
Oepemi.

Bbyn Gactamanap KeHICTIKTIK TYPFbIIAaH «KOpiH-
OeiiTiny», 0ipaKk YKOHOMUKAJIBIK-TeOrpadUsIIbIK, kKa-
FBIHAH ©Te MaHbI3Abl: onap Oipaeil HHDpaKy-
PBUIBIMABIK, 0a3a HeETi3iHOe KoOipeKk XKYK IeH
JKOJIAYIIBIHGI JKBUIIAM ©pi CEHIMIII TachIMalllayFa
xarmaih oxacaiapl. Ludprnanneipy smemeHtTepi
SHTI3IITEH  CaWbIH  TEMIpXKOJI  JKyHeci  Tek
(hm3MKaIBIK Kelli FaHa eMec, JIePeKKe HEeri3feNTeH
Kypaeni 6ackapy ykeci peTiHae e KalbIITacaibl.

JKanmel KOPBITBIHIBL: XKO0AIapIbIH KEHICTIKTIK
ocepi 2-KecTene KUHAKTAJIFaH jkoOaiap KeIeHi
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TEMIp:KOJT MHQPAKYPBUIBIMBIH KAHFBIPTYJIBIH YIII
JEHr eIl JJOTUKAChIH KOpCEeTeIi:

- Joni3gik meHrew — enjiiH TPAH3UTTIK POJIiH
KYIICHTETIH XalbIKapanblk Maructpanmap (oc-
TBIK—M OMBIHTEHI, bakTe-Asres, opTTapra
IIBIFATBIH OAFBITTA);

- AWMAaKTBIK-TOPANTHIK JACHIeH — IIIKI HAPbIK-
TapFa KOJDKETIMIUTIKTI KakcapTaThlH XOHE ariio-
Meparus KYKTEMECIH peTTerTiH sxo0anap (Ke13pur-
skap—MOMBIHTBI, AJIMaThl aliHaJIMa MarucTpani);

- Kytenik-uudpabik aeHredn — OyKin KediHiH
TUIMLUTITT MEH CEHIMJUTITIH apTThIPATHIH CaHJbBIK
menrimaep  («CaHABIK  TEMIpXO»,  CMapT-
JIOTUCTHUKA).

Ochl x00aapblH KEeHICTIKTIK-9KOHOMHKAIIBIK
ocepi OipHere OarbITTa KOpiHeIi:

1. OpTa momni3 )xoHe 6acKa TPaH3UTTIK OAFBITTap
OolibIHIIA OTKI3Y KaOlleTiH apTThIpY;

3-kecrte

2. IlIbIFBIC, CONTYCTIK XOHE OATBHIC OHIPIECPAIH
IIIKi OHe CBHIPTKBI HAPBIKTApFa KOJDKETIMIUTITiH
XKakcapTy;

3. Ipi ypOaHUCTIK k0HE MOPTTHIK TOpanTapAarsl
XKYKTEMEHI TCHI'epY;

4. TeMmipKoa XYHECiHIH KayimlCi3miriH, CeHIM-
JIUTITIH JKOHE YaKBITTHIK TYPAKTBIIBIFBIH KYIIEHTY.

MyHpaii  KemleHAi  KaHFBIPTY  TEMIipiKOJ
MH(PpaKypBUTBIMBIH TEK KOJIIK cajachkl MeHOepiHae
emec, Ka3zakcTaHHBIH alMaKTBIK JaMybl MeEH
T€0OKOHOMUKAIBIK CTPATETUSICHIHBIH ©3€T1 peTiHIe
KapacTelpy  KaXeT  eKeHIH  aWKblH  Kep-
ceresi.

3. ANMAaKTBIK HapBIKTApFa KeHiCTIKTIiK
KOJIKeTIMALTIK

KomxkeTiMaiTik HHACKCIH ecenTey HOTIKECIiHAe
Kasakcran eHipiepi mapTTel Typlae Oec Tomka
OeiHIl, 3-KecTee KOpCeTUIreH:

Kazaxcman enipnepiniy memiporcon konscemimoiniei unoexci (0-1 wikana 6ouvinwua)

OGJ’ILICTap MEH MaHbI3/1bl KajajJap

Komxerimaiiik maaexci

KoJsekeriMainik nenreiii

AcraHna K. 0.90 JKoFapsl KODKETIMALTIK
AJnMarThl K. 0.88 JKorapel KoyKeTiMIiTiK
Kaparanst 0.82 JKorapel KoyKeTiMIiTiK
IIBIMKEHT K. 0.81 YKoFapsl KOIKETIMALTIK
ITaBnomap 0.78 OpraimaaaH >KOFapsl
Kocranait 0.75 OpraiuaaaH KOoFapbl
Axmorna 0.72 OprammaiaH K0Fapbl
AnmMartsl 0.70 OpraiuaiaH Korapbl
Typxkicran 0.65 Opraia

KamOb11 0.63 Opraia

Abait 0.60 Oprama

Kericy 0.58 Opramra

Ierreic Kazakcran 0.55 Opramaaasn ToMeH
Conrycrik Kazakcran 0.53 Opraiuasad TeMeH
AxTebe 0.52 Opramasasn ToMeH
ATtsIpay 0.50 Opramasad ToMeH
MasnrricTay 0.48 TeMeH KOmKeTIMALTIK
Bareic Kaszakcran 0.47 TeMeH KOLKETIMILIIK
Kpi3sumopaa 0.45 TeMeH KODKSTIMALTIK
Ynsitay 0.40 TeMeH KOmKEeTIMALTIK

Eckepmy: Gactanksl nepexrtep Herizinne aBropiap Kypacteipburran (Kasakcran PecryOmukacwinarsl kemik, 2024; Carec 2030

strategy midterm review, 2024)
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3-kecrene Kazakcran eHipiepiHiH TeMip>KoJ
KopkeTiMIOimirin  0—1 mKkajgacelHOAFBl  WMHICKC
apKBLIBI CaJIBICTBIPBUIIBI: HHJICKC MOHI
JKOFapbUIaFaH CaibIH OHIPIH TEMIpKOJ XKelliciHe
KOCBUTy camachl, TOpanTapra >KaKbIHIBIFBI JKOHE
TachkIMaJl dJIEYeTI JKOFaphIpaK CEKCHIH KOPCETE.
HoaTtuxenep en ayMarbIH/Ia TEMIipKOJT
KOJDKETIMIUTITIHIH aliKbIH KEHICTIKTIK capajaHybIH
OaliKaTabl.

1) XKoraper xomkerimainik (0.81-0.90). byn
tonka Acrana k. (0.90), Ammater k. (0.88),
Kaparanger (0.82), Llemvkent k. (0.81) kipenmi.
TonTelH  OpTak  CHUMATBI  €JOIH  HETi3ri
arJioMepalysuIbIK ~ OPTAJBIKTaphl MEH  KOJliK
TopanTapbl. MyH/1a )KYK JKOHE JKOJIAYIITbl aFbIH AP
YKOFaphbl, IOTUCTHKAIIBIK, KbI3METTEp IIOFbIpIaHFaH,
Opl MarucTpaimbAbIK OaFbITTApMEH  OailTaHbpIC
THIFBI3. byn  eHipiaep TeMmipXon  KeJiCiHiH
«SIIPOCBIH» KYpaiabl XOHE YITTHIK IeHrenseri
0alIaHBICTBUIBIK MIEH TpaH3UT dIIeyeTiH
KAJIBINITACTBIPY/IA JKETEKIII POJI aTKapaIbl.

2) Opramanan xorapsl (0.70-0.78). [TaBnonap
(0.78), Kocranaii (0.75), Axmona (0.72), Anmartsr
(0.70) ocwr nmenreiine. byn eHipiep >KOFaphl TOIIKA

KaparaHza «XaOTbIK»  (DYHKOMACHL  9Iicizaey
OOJFaHBIMEH,  TEMIpPKOJI  MarucTpaibiapblHa
KOJIaHJIbI KOCBLIFaH JKOHE OHipapabIK,

OalimaHbICTapFa JKETKUTIKTI TapTBIMABL. Ocipece
COJITYCTIK-OpPTAJIBIK, OeN/Iey/Ie OpHAIACKAH OHIpIep
YIIIH OHIIpICTIK OaliaHBICTap MEH TPaH3UTTIK
OaFpITTapFa INBIFY MYMKIHIITT  KOJDKETIMIUTIK
WHJICKCIH KoTepei. AnMathl 001bIchIHBIH (.70 MoHI
Kalla arjioMeparuschiHa JKaKbIHIBIFBIMEH JKOHE
OHIpIIIK JKEITIHIH CaJBICTBIPMAJIbI
JTAMBIFaH]IBIFBIMEH TYCIHAIPLIC .

3) Oprama (0.58-0.65). byn Tonra Typkicran
(0.65), XKamowin (0.63), Abaii (0.60), XKericy (0.58)
Oap. Opramia neHrei TeMip»’on HHGPaKYPHUIBIMEI
O0ap eKeHiH, OipaKk KOJDKETIMIUTIKTI KOFapbl
caHaTKa JKeTKi3eTiH ¢akTopnap (OTKizy Kabineri,
TYHIH CTaHUMsUIAp CaHbl, MaruCTpaibAapFa IIBIFY
camnachl, Keil y4acKenep/iH TeXHHUKAIbIK KaFIaibl)
TOJIBIK, JKETKUTIKCI3 eKeHiH Oimmipemi. Slram Oy
OHIpIIEpC TEMIPKOIIBIH 0a3almblK  (YHKIIAICH
CaKTalFaHbIMEH, OKEIIHIH  «OHIMAUII  MeH
HapbIKTapFa ILIBIFY MYMKIHIIT oprama JaeHreiine
KAJIBII OTHIP.

4) Opramagan Toemen (0.50-0.55). IerFeic
Kazakcran (0.55), Conrycrik Kazakcran (0.53),
Axrebe (0.52), Ateipay (0.50) ockl Tomka Kipei.
Byn  nmeHre#t  Temipkom  JKeJdiCiHIH  OOMyBI

KOJDKETIMIUTIKTI KaMTaMachkl3 €TKEHIMEH, KEH
ayMakK, KalllbIKTBIK, TOpaNTap bl CUPEKTIT HeMece
imTki GalmaHBICTapABIH OIpKEIKI €MECTITi CHSIKTHI
(dakTopiapAblH ~ ©CEpIHeH  OHIpAIH  KaJIbl
MHTETPALUACHI DIICIpeHTiHIH KepceTesi.
AtsipaynsiH 0.50 MoHI dcipece Hasap ayaapaThlH
CHUTHAI: OHIPAIH DJKCHOPTTHIK OJIEyeTi >KOFapbl
OoJFaHbIMEH, iIIKI HapbIKTapFa XOHE TYHiHaepre
TEMIpIKOIl apKbUIbl OailaHBICy AEHTeli KecTenmeri
WHJIEKCTE «TOMEH IIeKapara) KaKbIH.

5) Temen komxeriMmaimik (0.40-0.48). EH TomMen
kepcetkimTep  Manrpictay  (0.48),  Batbic
Kazakcran (0.47), Ksnputopma (0.45), Ynwitay
(0.40) emipnepinme. byn Tom, omerTe, TEMIipKOI
TOpanTapbl CHUPEK, MarucTpaibJiapra JeHiHTi
«apanblK KaIllbIKTBIK» YKOFapbl, JKEi THIFBI3IBIFBI
TOMEH XoHe WH(PaKypbUIBIMABIK KaHFBIPTYFa
CYpaHbIC OTKIp OHipliep peTiHIe CHIATTaIajbl.
YnertayaeiH 0.40 601yl KOMKETIMIUTIKTIH €H 8JICi3
aiiMarel  0ap  eKeHIH  KepceTemi, MYHIa
JIOTUCTHUKAJIBIK ~IIBIFBIHIAP/BIH KOFAphl OOJIYBI
JKOHE HAPBIKTapFa IIBIFYABIH KUBIHJBIFBl ©HIPIIIK
SKOHOMUKAJBIK OCJICEHAUTIKKE IIeKTey OO0yl
MYMKiH.

Kecte OoiibiHIIa TeMipKoa KOJDKETIMILTIT ipi
KallaiblK Xa0Tapja €H >KOFaphl, aj IIETKepi JKOHe
TOPANTHIK OalIaHBICH BJICI3 OHIpIepae ToMeH. by

OHIPIIK HapbIKTapFa LIBIFY MYMKIHJIIT1,
JIOTHCTHKANBIK, INBIFBIHAAD JKOHE  TPaH3MUTTIK
Ti30eKTepre KOCBLITY TIEHT el OOMBIHIITA

alBIPMAaITBUTEIKTAPABIH CaKTAJATBIHBIH OUTAipe .
[IpakTHKANBIK TYPFbIIAH aliFaH]a, CasCaTThIK
0achIMIBIK PETIH/IE TOMEH XOHE OpTallaJaH TOMEH
TONTAFBl OHIPJIEPIAE MarucTpalibIapFa IIBIFATHIH
OaifmaHpICTapApl  KYHMIEHTY, OTKI3y KaOulIeTiH
apTThIpy (€Ki KOJABUIBIK, SIEKTPICHIIPY, TYWiH
CTaHIUSIAp KyaThl) JKOHE JIOTUCTUKAIBIK «Tap
JKEpIIEPIi» KbICKApPTY Iapanapbl ©3€KTi.

Ocnl kecte HeriziHge KaszakcraH eHipiepiHiH
TEMIPKONI KOJDKETIMIUII WHAEKCI MEH OHIPIIK
Jlamy OaliyIaHBICHIH OeliHeselTIH KapTa
KYpacThIPbUIIBI (1-cyper). Kaprana en
ayMarbIHIAFbl TEMIp)KOJI JKelici, ipi Kamaiaap MeH
TOPANTHIK IYHKTTEP, COHOal-aKk IIeKapajIbIK
TEMIPKOJI ~ OTKeNAepl  KOpPCeTUTN,  TeMipXKoi
MHQpaKyphUILIMBIHBIH Tapuxu KeszeHuepae (Peceit
nMmrrepusicel  MeH Kenec Omarel  goyipiHze)
KQJIBINITACYBl KOHE TOYENCI3IIK IKbUIIapBIHIAFEI
KCHCI0I MEH  JKaHFBIPTBUIYBl  KOJDKETIMJILIIK
JIEHTeHIepiHiH KEHICTIKTIK albIpMallbUTBIKTaphI
apKBUIBI KOPIHIC TalKaH.
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Kapra Kazakcran aymarblHIa  TEMipiKOJ
JKETICIHIH MarucTpaabIblK «KAHKAChD» MEH OHBIH
OHIpJIepre TapMaKTaly €PEeKIICTIKTEPIH KOPCETe Ii:
Heri3ri OarbITTap AcraHa-Kaparanmbl TopaObIHIa
TYHicin, omaH opi contycrikke Peceii mekapaceina
Kapaii, meIFsicKka KpiTait OarbITRIHIAFEl OTKEIIEPTe
(Hoctbik, AuntbiHken), oHrycTikke IIIbIMKEeHT
apkbulbl  ©O30ekcTan  OarbiThiHa  (Capblarai)
IIBIFATBIH  JIOJII3AEP TYpiHIAE Tapanansl. bartbeic
OarpiTTa Xxem Kacnuii MaHbIHAaFRl AKTay MOPThIHA
XKOHE OHTYCTiK-OaThicTa Bonamak eTkeni apKbUIbI
TypikmeHcTan OaFpIThIHA JKAITFaHATBIH
TapMaKTapMEH TOJIBIKTHIPBLIAbI. Marucrpaibaap
OOlBbIHIA OHIPIIK OailylaHBICTApJBl KaMTamachl3
eTeTiH OYyTaKTap KAaJbINTACKAH: TOPANTHUIBIK IEH
TapMaKTally TBIFBI3 aWMakKTapaa KOJDKETIMILTIK
HHJICKCI JKOFaphIPaK, ajl MaruCTpajibIaH ajibIC, JKei
CUPEK JXOHE «COHFBI WiH» OailJlaHBICTaphl OICI3
OHIpJIepe KOIDKETIMIUTIK TOMEHZIey OaiKaalbl.
Ocplnaifia KapTa TeMipKOoJl JKeNTiCiHIH KYPBUIBIMBI
OHIpJIEpiH HapBIKTapFa, TPaH3UT JOINi3JepiHe,
MOPTTap MEH IIEKapallblK KaKHajlapFa MIbIFYbIH
alKBIHIAT, KEHICTIKTIK KOJDKETIMIITIK aifbIpMaIisi-
JBIKTAapbIH TYCIHAIPETIHIH KOPCETE .
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4. KoJsukeriMaijlik sKoHe
apacbIHJaFbI 0ailJaHbIC

Kapanaiibim KOPPEALHUIIBIK, Tangay
Kazakcran eHipiepiHae TeMipKOJI KOJIKETIMIILIIT
MEH 3KOHOMHKAIBIK KOPCETKIIITEP apachIHIaFbl OH
OailTaHBICTEI  KopceTTi. KomKeTIMAUTK HHAEKCI
JKOFapbl eHipiepae OXKO xaH OacbIiHa IIAKKAHIAFbI
MOHI pecyOIMKaNbIK OpTallla ICHTeH/ICH KOFaphI,
OHEPKOCIIT KOHE JIOTUCTHUKANBIK KBI3METTEp YIeci
JKOFapel oHipiep (Acrana, Anmmatel, Kaparaumisl,
ATpilpay, MaHFbIcTay) CTPATETHSUIBIK, TEMipyKOI
MarucTpangapel ~ MeH  xa0TapblHa  KaKbIH
OpHaacKaH.

KomkeTiMainiri TeMeH eHipiepae arpapibIk
apTHIKIIBUIBIKTAD OOJFaHBIMEH, OHIMJI Kaiita
OHJIey JKOHE CHIPTKBI HApBIKTApFa IIbIFapy KeOiHe
Oacka aliMaKTBIK Xa0Tap apKbUIBI JKY3€re achIpPhI-
nanel, Oyl KOCHIMIIA IIBIFBIHAAP MEH TOYEIAITiK
TYFbI3aibl. Byl HOTHMXKe XallbIKapallblK ToXKipH-
OeMeH ymTacagsl: KemiK HWH(PaKypbUIBIMBIHBIH
camacbl MEH JIOTUCTHKAJIBIK KOPCETKIIITEePIiH
WHBECTHUIIMSHBI TapTY, CHIPTKBI Cay/ia KOJIeMi JKOHE
OHIpIIiK Oocekere KAOUIETTUIIKIIEH  THIFBI3
OalimaHbICTa EKEHI aTan eTuIeI.

OHipJIik gamy
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5. Opra gpai3 KOHTeKCiHAEri re03KOHOMM-
KaJIBIK POl

Opra nomi3 OOHMBIHIIA COHFBI KBULAAPHI KYK
aFBIH/IAPBIHBIH OCYl KOHE TCHI3 OaFbITTapbIHIAFbI
reocasicu Toyekennep Kazakctan temip:kongapbeiH
Eypasusuieik caymamars! 0acThl OaraMa IoiTi3aepIis
Oipine  adHamgpipeim  oTelp.  AIFC  xoHe
Jynuexysinik OaHk capantamaiapsl Opra momi3
apKBUIBI OTETIH KOHTEHHEP TachiMaapsiHbH 2030
KBUIFA Kapail OipHelIe ece ocyl MyMKiH €KeHiH, al
TEMIPKOJI TackiMalbl yieciHiH 22%-naH 26%-ra
JIeliiH eCyi KYTUIeTiHIH O0JDKa b,

Bipak momizmin Oocekere KaOUTETTiTIr yakKbIT
nieH ceHimaiikke toyeni: CAREC Gotibiaimna 2022
K. IIEKapallblK OTKeIJeperi paciMaep YaKbIThI
azalffaHbIMCH, KeHOIp ydJackesnepe XbUIIaMIbBIK
MEH TYPaKTBUIBIK MOCENeepi ol Je ©3€KTi.
JocThIKk—MOWBIHTBl  KOHE IIEKapaJIblK TEPMHU-
HaJNJapIarbl KaHFBIPTY >KoOamapbl II9BT OCHI Tap
OPBIHIAP/IbI XKOIOFa OaFBITTAIFAH.

KazakcTaHHBIH TeMip:Koad HHQPaKYPBUIBIMBIH
JKaHFBIPTY MIEHOEPiHe KeHICTIKTIK-9KOHOMUKAIBIK
THIMIOUTIKTI  apTTBRIPY YIOIiH Keneci  OaFbITTap
MaHBI3/IbI:

- Maructpaijgapibsl Jkaik FaHa Y3apTy emec,
TOPAITHIK KYPBUIBIM/IBI KalTa  oinacTeipy
(rormctukanplk ~ xabrap,  KypraKk  IOpPTTap,
WHIAYCTPUSIIBIK, aiMaKTapMEH UHTETPAIHsl);

- CaHJBIK TEMIPXKOJI TYKBIPHIMIAMACKIH €HT13Y
apKbUIbl IOWBI3  KO3FAJIBICBIH  OHTaWJIaHABIPY,
WHQPaKYPBUIBIMHBIH JKai-KYHiH MOHUTOPHUHITEY,
00JDKaMIBI J)KOHJICY KYHEIepiH KOIaHy;

- TapudTik KOHE KEIEHIIK paciMuepmi
XKEHUIIETY apKbpUIbl OpTa Jmi3/IiH YaKbeIT IICH KYH
OoiipIHIIA Oocekere KabiIeTTUIINH KYIIEHTY;

- alMaKTHIK TEHrepiMCI3MIKTEepAl a3aiTy YIIiH
KOJDKETIMIUIITT TOMEH OHipiep/e TeMipKOJIMeH
Karap, aBTOMOOWJIb KOHE KOIIMOJAJIb/IbI JIOTUCTH-
KaHBI JaMBITY.

KopsITBIHABI

3eptrey HoTXKeNnepi KazakcTaHmarbl TeMipxKoI
UHGPAKYPBUTBIMBIH YKAHFBIPTY alMaKTBIK
HapBIKTapFa KOJDKETIMIUIIKTI apTTBIPYABIH JKOHE
SJJIIH TEOPKOHOMUKAIIBIK, POJIIH KYIIEHTYIiH HeTi3ri
IIapTHl €KEHIH KOpCeTeIi:

BipinmrigeH, TeMipKoy YATTHIK KOHE TPaH3UT-
TIK TachIMaJIBIH ©3eri Oonbim TaObutagsl. JKyk
alfHaJIBIMBl MEH DKCIOPTTHIK TACBHIMAJIBIH eNeyi
Oemiri  TeMipKOJ  ylleciHe  THecum, — Oya

UHQPaKYphUIBIMHBIH, ~ JKail-KyHiHEe  KOHBUIATHIH
TaJanTapbel KYIIeuTei.

ExinmrimeH, nHQPaKypbUIBIMHBIH TO3YHI JKOHE
KEHICTIKTIK TeHci3mik. Temipikon kemiciHiH 50-
60%-Fa >KyBIFBIHBIH TO3YBI, JIEKTPJICHAIPY MEH €Ki
JKOJIIBI Y4YacKeNep YIECiHIH KeTKUTIKCI3Airi koHe
TapuX®W KaJBITaCKaH KOH(UTYpamus eHipiepIiH

HapbIKTAPFa KOJDKETIMAUTITIH/IE albIpMAaIlbUIBIKTap

TYBIHJIATAIbI.
Y 1= e, KAHFBIPTY yKo0OaapbIHBIH
MYJbTUIUIMKATABTIK ~ ©cepi  alKplH  KOpiHeIi.

JocTeik-MolibiHTEL,  BakTel-Asire3,  mopTTapra
HIBIFATBIH TapMaKTapAbl KEHEUTY CHAKTHI XKobaaap
HIBIFBIC-0ATHIC JKOHE COJITYCTIK—OHTYCTIK OaFbITTap
OolibIHIIA OTKI3Y KalineTiH enayip apTThipbin, OpTta
TIOII3MIIH Oocekere KabiIeTTIIINH KyIeHTei.

TepriHmIiACH, KEHICTIKTIK KOJDKETIMIUIIK TCH
OHIPIIIK JaMy apachlHAAFbl OaiaHbIC TEMipHKOI
MHQPaKYPHUIBIMBIH KaHFBIPTY CasCaThbIH aliMaKTBIK
JaMy CTpaTervsulappIMEH THIFbI3 OalIaHBICTHIPY
KaXKETTITH Kepceremi. KospkeTiMaulik HHIEKCI
JKOFaphl OHIpIIEp/le AKOHOMUKAIBIK OCICEH/IIIK,
OHEPKACI  JKOHE  JIOTUCTHUKAJIBIK  KBI3METTEP
KOHLIEHTPALUACHI 13 )KOFapEI

CasicaTThIK, TYpPFBLIAH aJFaHNa, TEMIpXKOJa WH-
(bpaKypbUIBIMBIH JKaHFBIPTYZbl AMAaKTBHIK TEHIe-
piMIi maMBITY MaKcaTTapblMEH YHIIeCTIpy, Tap
OPBIHAAP/IBI JKOI0 KE3EKTUTIITH KEHICTIKTIK KOJDKe-
TIMJIUTIK MHJICKCTEPIHE HETi3/ieN aHbIKTAy, TeMip-
JKOJJIBI TIOPTTapMEH, KYPFaK MOPTTapMEH JXOHE
WHIIyCTPUSUIBIK aliMaKTapMEeH WHTETpalysuIaiThIH
KEIICHAl KONiK-JOTUCTHKANbIK xal0Tap KyieciH
KaJIBINTACTBIPY, COHAAN-aK CaHIBIK TEMipKOJI KOHE
JKacaHIBl ~ MHTEJUIEKT  HeTi3iHzeri  Oackapy
JKYHeNepiH eHrizy apkbutbl OpTta o3 OOWbIHIAFbI
YaKBbIT TIeH IIBIFBIHABI KBICKAPTY MaHBI3IbI.

Ocplnaiimia, Kazakcrannarsl TEMIipKOJT
UHQPaKYpPhUIBIMBIH JKaHFBIPTY JK0Oaapbl eJJliH
aliMaKTBIK HapbIKTapFa KOJDKETIMIUTIK KapTachlH
KalTa KaJbIITACTBIPHIN, YIATTHIK SKOHOMHUKAHBIH
9pTapanTaHIbIpbUTybl MEH EypasusuiblK KeIiK-JIo-
THCTUKAIBIK KYHeleri pejiH KylleWTyre OarbIT-
TaJIFaH KEHICTIKTIK-9KOHOMHUKANIBIK TpaHchopma-
LSTHBIH MaHbI3/1bl KYpaJiblHa aliHaIya.

Kap:kbu1anabIpy: KOK.
AJIFBICTaP: XKOK.

Mynanaeaep KAKTBIFBICHI:
KAKTBIFBICHI KOK IS MOJIIMICH/II.

Mynnenep
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STUDY OF TURKIC TOPONYMS OF CENTRAL ASIA
AND KAZAKHSTAN ON MEDIEVAL HISTORICAL MAPS

The historical maps of Central Asia and Kazakhstan’s territory serve as a vital source for examining
the region’s political, ethnographic, and cultural development dynamics. Beginning in the early 20th
century, mapping studies have primarily concentrated on the northern and central regions of Eurasia, as
well as on Central Asia, where nomadic peoples and city-states reside. Nevertheless, a thorough exami-
nation of Turkic place names on historical maps, and the investigation of their origins, development, and
geographical spread, remains an urgent concern. The purpose of the study was to examine Turkic place
names in Central Asia and Kazakhstan as depicted on historical maps. As research methods, cartographic
analysis, historical-geographical comparative study, and correlation of hydronymic and oronymic data
with historical sources were utilized. The study also examined the historical significance and usage of
place names by analysing changes in political, ethnic and administrative features on maps. As a result of
the study, 11 historical maps were analysed, from which many Turkic place names were identified on
the maps below: ‘ASIA noviter delineata’, ‘La Grande Tartarie’, ‘Imperium Timuri Begi vel Tamerlanis’,
“Tartariae Sive Magni Chami Regni tjpus’ and ‘Nieuwe Caart van de Caspische Zee, met alle desselfs
Riviere, Eylanden en Dieptens’. Especially, maps most commonly display such vital Turkic place names
as ‘Turkestan’, ‘Desht-Kipchak’, ‘Syrdarya’, ‘Amudarya’, ‘Samarkand’, ‘Bukhara’, ‘Balashagun’, ‘Kazakh
Steppe’ and further entries. Furthermore, we have ensured that the maps clearly show watercourses,
mountain ranges, rivers and trade routes, as well as the locations of towns and fortifications. Therefore,
the medieval maps selected for this study constitute valuable material for the study of Turkic place-
names in Central Asia and Kazakhstan, and their use is of great significance in contemporary cartograph-
ic, ethnographic and historical research, as well as in the field of education. Consequently, an analysis
of the evolution of geographical names serves to demonstrate the historical continuity and geographical
influence of Turkic civilisation.

Keywords: historical maps, Central Asia, Kazakhstan, turkic toponyms, research.
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OpTraracbIpAbIK TApUXM KapTaAapAarbl OpTabik, A3usi
meH Ka3zakcTaHHbIH, TYPKi TOMOHUMAEPIH 3epTTey

OpTanblk, A3ns MeH KasakcTaH ayMarblHbIH Tapyxu KapTaAapbl — alMaKTbIH, Casic, STHOrpadpUsAbIK,
SKOHE MOAEHM AaMy AMHAMMKACbIH 3€PTTEYAE MAHbI3AbI AEPEKKO3i GOAbIM TabblAaAbl. XX FacbIpAbIH 6a-
cbiHaH Gepi kapTorpadusabik, 3epTTeyaep KebiHe EypasmsitbiH COATYCTIK >kaHe OpTaAblk, GeAikTepiHe,
coHpai-aK, OpTaAbIk, A3MsIHbIH, KOLLMEA TarinaAap MeH KaAa-MeMAEKETTeP OPHAAACKAH KeHiCTiriHe Ha3ap
ayAapAbl. AAaraa TapuxM KapTaAapAaFbl TYPKi TOMOHUMAEPIH >KaH->KaKThl TAAAQY, OAAPAbIH, LLbIFY TEriH,
TpaHChOopMaLIMSICbIH XKoHe reorpamsiAbiK, OPHAAACYbIH 3ePTTEY BAI A€ 63eKTi MaceAe BOAbIN TabbiAaAbl.
3epTTey MakcaThbl — Tapuxm KapTarapaarbl OpTaablk, A3uns MeH KasakcTaHHbIH TYPKi TOMOHUMAEPIH 3epT-
Tey 60AAbL. 3epTTey sAicTepi peTiHAe KapTorpahusAbIK, TAAAQY, TAPUXU-TEOrPADUSABIK CAAbICTBIPMAADI
3epTTey, TMAPOHNMAIK YKBHE OPOHMMAIK AepekTepAi Tapuxu AepekKe3AepMEeH COMKECTEHAIPY KOAAA-
HbiAAbl. COHAQI-aK, KapTaAapAaFbl CasicM, 3THMKAABIK, >K&HE OKIMLLIAIK GeAriAepAiH TpaHchopmaums-
CblH TaAAQY apKbIAbl TOMOHUMAEPAIH TapUXM MaHbI3bl MEH KOAAQHBIAY epeKLIEeAIKTepi KApacCTbiPbIAAbI.
3epTTey HaTMXKeCiHAE 11 Tapuxm KapTara TaAAQy >KaCaaAbl, OAapAbIH iliHeH «ASIA noviter delineata»,
«La Grande Tartarie», «lmperium Timuri Begi vel Tamerlanis», «Tartariae Sive Magni Chami Regni tipus»
>xoHe «Nieuwe Caart van de Caspische Zee, met alle desselfs Riviere, Eylanden en Dieptens» atTbl kap-
TaAapAa TYPKi TOMOHUMAEPI KeMn eKEHAITT aHbIKTaAAbl. ATaAFaH KapTaAapaa TypkictaH, AewTi Kpinuwak,
Coipaapus, AMyaapus, CamapkaHa, byxapa, baaacaryH, Kasak aasachl keHe 6acka Aa MaHbI3Abl TYPKi
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TonoHMMAEpi ken keaaecTi. COHbIMEH KaTap, KapTaAapAa M’MAPOHUMAED, TayAbl XKYHEAep, 63eHAEP MeH
CayAa >KOAAAPbI, KAAaAap MeH OEKiHICTEPAIH OpHAAACybl HAKTbl KOPCETIATEHAITIHE K63 >KeTKi3AiK. Ocbl-
AQNLLIA, 3epPTTey HOTMXKECIHAE ipIKTeAreH opTaFacbIpAbIK, kKapTasap OpTtaabik, A3uns meH KasakCcTaHHbIH
TYPKi TOMOHMMAEPIH 3epTTey YLIiH KYHAbI MaTepran 60AbIN TabblAaAbl, 9pi OAApAbl Kasipri kapTorpa-
PUSAABIK, STHOTPAUAABIK >KOHE TapuxM 3epPTTEYAEPAE, COHAAI-aK, OiAiM Gepy caaacbiHAA MarmAaAaHy
eTe MaHbi3Abl. OcCblAalillia, TOMOHUMAEPAIH TPAHCOPMALMSICbIH TaAAQY TapmxM cabakTacTbIK, MeH TyPKi
OPKEHMETIHIH KEHICTIKTIK bIKMaAbIH KOPCETYre MYMKIHAIK 6epeA;.
TyiiH ce3aep: Tapuxm KapTaaap, OpTablk, A3us, KasakcTaH, TYpKi TOMOHUMAEPI, 3epTTey.
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UccaepoBaHMe TIOPKCKMX TOMOHUMOB LleHTpaAbHOM A3um
n KazaxcraHa Ha cpeAHeBeKOBbIX MCTOPUYECKUX KapTax

McTopuueckne kapTbl LleHTpaabHoM A3um u Tepputopmmn KasaxcraHa SBASIIOTCS BaXKHEMLLMM UC-
TOYHUKOM AASl M3YUYEHUsl AMHAMMKM MOAMTUYECKOro, 3THOrpadMyeckoro M KyAbTYPHOrO pPasBUTMS
pervioHa. HaunHas ¢ Hauyana XX Beka kapTorpaguyeckme MCCAEAOBAHUS B OCHOBHOM COCPEAOTOUM-
BAAMCb Ha CEBEPHbIX M LIEHTPAAbHbIX pervoHax EBpasum, a Takxke Ha LleHTpaabHOM A3um, rae npo-
>KMBAIOT KOUEBbIE HAPOAbI M PACMOAOXKEHbBI TOPOA-TOCYAAPCTBA. TEM He MeHee, TILATEAbHOE MU3yYeHue
TIOPKCKMX reorpahmyueckmx HasBaHWI Ha MCTOPUYUECKMX KapTax, a TakKe UCCAeAOBaHMe MX MpoMc-
XOXKAEHMS, Pa3BUTUS M reorparyueckoro pacnpoCcTpaHeHUs Mo-NMPe>KHeMy OCTaloTCs akTyaAbHOM 3a-
Apavent. Lleabio nccaepoBaHMs ObIAO M3yUeHMe TIOPKCKUX reorpadmyeckux HasBaHui B LieHTpaAbHOM
A3umn 1 KasaxcraHe, NpeACTaBAEHHbIX HAa MCTOPUYECKMX KapTax. B kauecTBe METOAOB MCCAEAOBAHUS
MCMOAb30BAAMCh KapTOrpadhMueckumii aHaAn3, MCTOPUKO-Teorpapuueckoe CpaBHUTEAbHOE MCCAEAOBA-
HMe, a TaK>Ke COMOCTABAEHUE TMAPOHUMHBIX M OPOHUMHbIX AQHHbBIX C MCTOPUYECKMMU UCTOUYHUKAMM.
B pamkax nccaea0oBaHUsS Takxke OblAM PACCMOTPEHbI MCTOPUYECKOE 3HAUeHUe U UCMOAb30BaHUe reo-
rpacpryeckmnx HasBaHuI MyTeM aHaAM3a M3MEHEHUI MOAUTUYECKMX, STHUUYECKMX U aAMUHUCTPATUBHbIX
XapakTepmMCTMK Ha KapTax. B xoae mccaepoBaHMSt BbIAO MPOaHaAM3MpoBaHo 11 MCTOPUUECKMX KapT,
Ha KOTOPbIX ObIAO BbISBAEHO MHOXXECTBO TIOPKCKMX reorpauueckmx Ha3BaHWi, NPeACTaBAEHHbIX Ha
nprBeAeHHbIX Huke KapTax: «ASIA noviter delineata», «La Grande Tartarie», «lmperium Timuri Begi vel
Tamerlanis», «Tartariae Sive Magni Chami Regni typus» 1 «Nieuwe Caart van de Caspische Zee, met
alle desselfs Riviere, Eylanden en Dieptens». B yacTHOCTH, Ha KapTax HaMbOAee YacTo BCTPEYaloTCs
Takue BaXkKHble TIOPKCKUE reorpacuyueckme Ha3BaHus, Kak «TypkecTaH», «AelT-Kunyak», «Cbipaapbs»,
«AMyA@pbs», «CamapkaHa», «<byxapar, «baaawaryn», «Kaszaxckas crenb» n apyrue. Kpome T0ro, Mol no-
3a60TUMAMCb O TOM, YTOObI Ha KapTax OblAM 4eTKO 00603HaueHbl BOAOTOKM, FOpHble XpeOTbl, peku u
TOProBble MyTW, @ Tak)Ke PaCMOAOXEHME TOPOAOB M yKpenAeHun. Takum o06pa3oM, CpeAHeBeKoBble
KapTbl, OTOOPAHHbIE AASI AQHHOTO MCCAEAOBAHUS, NMPEACTABASIIOT COOOM LIEHHbIM MaTEPUAA AAS U3YYe-
HMS TIOPKCKMX reorpacpuyeckmx Ha3BaHuim B LleHTpaAbHOM A3mm 1 KasaxcTaHe, a X MCMOAb30BaHUE
MmMeeT BOAbLLIOE 3HAYEHME AAS COBPEMEHHDBIX KapTorpadhmyeckmx, 3THOrpatmyeckmnx 1 MCTOPUIECKMX
MCCAEAOBaHMI, a TakxKe B cchepe obpasoBaHms. COOTBETCTBEHHO, aHAAM3 3BOAIOLIMU reorpadryueckmx
Ha3BaHMI MO3BOASIET MPOAEMOHCTPUPOBATL MCTOPUYECKYIO MPEEMCTBEHHOCTb M reorpauyeckoe BAU-
siHME TIOPKCKOWM LMBUAM3ALMM.

KatoueBble cAoBa: McTopuyeckue KapThl, LleHTpaabHas Asumsi, KasaxcraH, TIOPKCKME TOMOHUMbI,
MNCCAEAOBaHMSI.

Introduction

The region of Central Asia and Kazakhstan
is one of the oldest cradles of human civilisation.
Over the millennia, Turkic, Iranian, Arab, Chinese,
Mongolian and European cultures have intertwined
in this region, whilst political, economic and spiri-
tual processes have unfolded continuously. Ancient
maps are among the most important records of these
historical movements (Nurdauletova et al., 2025).
Maps are not merely tools for geographical orienta-

tion, but also sources that preserve the worldview,
political interests, scientific achievements and cul-
tural memory of a particular era. The geographical
names on a map are particularly significant as his-
torical data (Abdualiuly, 2022). It is therefore im-
portant not only to examine maps from a geographi-
cal perspective, but also to explore their significance
as historical documents.

Historical sources note that, due to a growing in-
terest in exploring and settling new lands, the study
of geographical names came to be regarded as a spe-
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cialised field. In particular, the study of geographical
nomenclature developed into a branch of historical
geography (Smagulov & Kumekov, 2022). There-
fore, travellers, geographers and even traders, who
recorded the names of the countries and geographi-
cal features they encountered on paper and subse-
quently on maps, contributed to the development of
the science of toponymy. As a result, many different
types of maps have emerged around the world, and
hand-drawn outline sketches were once the simplest
form of these.

Early toponymy sought to explain the mystery
behind a particular place name through mythologi-
cal events and involved a detailed analysis based on
the location and nature of the geographical feature.
The toponymic information of that time consisted of
fascinating details stemming from people’s curios-
ity about a particular area, land or water (Abdua-
liuly, 2021). The philosophers and thinkers of the
early era—Democritus, Plato and Aristotle—them-
selves studied the origins of the Earth, as well as
the origins of the names found on Earth. Meanwhile,
Pomponius Mela was the first to attempt to define
the boundaries of the Lusitanian and Celtic regions
of his homeland, using place names as a tool for
scholarly research by examining which place names
belonged to the Celtic or Lusitanian languages.

In this regard, when listing Turkic place-names
in Central Asia and Kazakhstan, M. Kashgari’s
work «Divan lugat-at-Turk» may be cited as the
first example of a scholarly analysis of etymology.
This study examines the settlement patterns of the
Turkic peoples of that era, their traditions, origins,
linguistic characteristics, tribal structures, kinship
terms, ethnonyms and toponyms common to Turkic
peoples, titles, geographical terms, and the names of
plants, animals, diseases, and the medicines they re-
quired, as well as legends and riddles, proverbs and
sayings associated with Turkic history, as well as
the names of cities, places, rivers and mountains in
Turkic lands, including their geographical location,
etymology and how they are used in the language of
the Turkic tribe (Kosybayev & Adilov, 2025).

From a geographical perspective, Mahmud
Kashgari’s ‘circular map’, which has survived in
manuscript form, is of immense value. Mahmud
Kashgari’s map is unique in that Kashgaria, Zhe-
tysu and the city of Balasagun are situated at its
centre. It is also distinguished by the concentration
of cities and regions around Issyk-Kul, its unusual
orientation (north-east at the top, south-west at the
bottom) and its similarities with ancient Turkic
writings.
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Furthermore, the works of the 12th-century ge-
ographer Al-Idrisi contain a number of important
details about the Kazakh lands. His work «Nuzhat
al-Mushtak» contains information about the Shu-Ili
Mountains; it states that the town of Demirtag is sit-
uated in the foothills, and that to the east lies a semi-
desert. The scholar describes the lower course of the
Syr Darya River and the area around the Aral Sea
as the homeland of the leaders of the Oguz tribes.
Al-Idrisi’s map, entitled ‘Surat al-Ard’, depicts the
Karluk people, who inhabited the Ili Valley between
Lake Issyk-Kul and Lake Balkhash, as well as the
Kimak people, who settled in the Alakol Basin.

Thus, such historical maps are of immense im-
portance as a source of place names, historical data
and spelling conventions. The purpose of this study
was therefore to examine Turkic place-names in
Central Asia and Kazakhstan as depicted on histori-
cal maps. The work began with a review of ancient
historical maps held in libraries and collections
around the world, following which the necessary
maps were copied. Turkic toponyms on selected his-
torical maps were analysed using a method involv-
ing description, analysis and comparison. This study
provides an important information base for fields
such as historical geography, ethnotoponymy and
Turkology. Studying the toponyms on ancient maps
will enable us to reinterpret the historical landscape
of Central Asia and Kazakhstan and reconstruct
the geographical framework of the ancient Turkic
worldview.

Materials and methods

Turkic toponyms are geographical names de-
rived from Turkic languages; these names are used
to describe various geographical features, such as
cities, towns, rivers, mountains and regions (Laiskh-
anov et al., 2025). Ancient Turkic toponyms in Cen-
tral Asia and Kazakhstan, as reflected in the names
of land and water features recorded on maps, help to
identify the historical settlement patterns, political
confederations, trade routes and cultural influence
of the Turkic peoples (Nurdauletova & Aliaskarov,
2025). Some examples of Turkic toponyms include
the cities of Ankara (Turkey), Tashkent (Uzbeki-
stan) and Almaty. These names often reflect the
history, culture and language of the Turkic peoples
who have lived in this region.

Among the rich legacy of Arab geographers, a
collection of maps featuring geographical names
from Central Asia and Kazakhstan has been pre-
served to this day. The cartographic representation
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of Arab maps differs from others in that they do
not feature degree grids. Nevertheless, Arabic maps
have played a huge role in the history of our un-
derstanding of Central Asia and Kazakhstan. In this
regard, it is worth mentioning the world map (10th
century) compiled by al-Istakhri and Ibn Hawqal,
rather than the giant map. On the map, geographi-
cal features are depicted as geometric shapes. The
Caspian Sea is connected to the Volga River and is
drawn in the shape of a jug. This is how the territory
of Central Asia and Kazakhstan is represented. Ibn
Hawqal produced an independent map of Mawaran-
nahr (Central Asia). The Arab traveller Ibn Hawqal
described the city of Biskent, located in the area of
the Shash. It is thought that this corresponds to the
modern-day town of Piskent, which was situated
in the valley of the Arys River. ‘Here gathered the
tribes of the Turkic peoples, the Guz and the Karluk,
who are now followers of Islam,” wrote Ibn Hawqal.
The traveller, who had travelled extensively through
the land of the Karluk, notes that ‘it even took him
30 days to travel from west to east across the ter-
ritory inhabited by the Karluk’ (Abulgaziev, 2022;
Ilyasova & Nogaibaeva, 2023).

In this regard, given that valuable information
on historical toponyms can be obtained by study-
ing old maps, we have embarked on this study. The
research began with a search for and selection of
historical maps featuring toponyms from Central
Asia and Kazakhstan; a review of the selected maps
was carried out, and their locations in libraries and
collections around the world were identified. Spe-
cial research trips were organised to the British
Library (England), and to libraries and archives in
Istanbul (Turkey), Cairo and Alexandria (Egypt),
and St Petersburg (Russia) to study ancient histori-
cal maps. In addition, the selected historical maps
were thoroughly examined using methods of anal-
ysis, description and comparison. In studying his-
torical maps, digital maps from the following digi-
tal libraries and online resources were also used:
Charles University Digital Resources Platform
(Czech Republic); David Ramsay’s collection of
historical maps; The American Geographical Soci-
ety Library’s collection of digital maps; ‘DrevLit.
Ru’ — an online library of ancient manuscripts; Wi-
kimedia Commons; Barry Lawrence Ruderman’s
map collection; McMaster University Library’s
digital archive; Princeton University Library; The
‘OldMapsOnline’ platform featuring historical
maps from around the world; Hong Kong Universi-
ty of Science and Technology Library; the National

Library of Australia’s map collection; The Univer-
sity of Bern Library, the Reichner Collection; the
digital collections of the University of Wisconsin-
Milwaukee; The old maps website Geographicus;
The ‘GeoPortOst’ portal for thematic and secret
maps of Eastern and South-Eastern Europe; the
Archive.org website.

This study was carried out in accordance with
the schedule of the targeted programme project
«BR24993043-Ancient Turkic toponyms in sources
from China and other Eastern countries: A foun-
dation for modern Turkic integration: historical-
etymological, linguistic vision», funded by a grant
from the Ministry of Science and Higher Education
of the Republic of Kazakhstan. The study examined
Turkic toponyms that historically and geopolitical-
ly underpin the development of integration among
Turkic-speaking countries. This study is a collection
of key sources in the fields of historical geography,
ethnotoponymy and Turkology. A methodological
examination of geographical names on ancient maps
paves the way for a reinterpretation of the historical
landscape of Central Asia and Kazakhstan, as well
as for the reconstruction of the geographical founda-
tions of the ancient Turkic worldview.

Results and discussion

The research resulted in the selection of medi-
eval maps that pave the way for a reinterpretation of
the historical landscape of Central Asia and Kazakh-
stan, and for the reconstruction of the geographical
framework of the ancient Turkic worldview:

This is the first map, a Map of the crusade to the
East (8 +FEXR R #E). This map, which is cur-
rently held in the collection of the National Museum
of China, is an important source reflecting medieval
concepts of space, and its content is primarily in-
tended to illustrate the routes of the Crusades. The
map is of a generalised nature, and major mountain
ranges, such as the Pamir Mountains, are shown
only as stylised outlines, which merely indicate their
influence on the region’s climate and transport net-
works. The Syr Darya and Amu Darya rivers are vis-
ible within the hydrographic features. Nonetheless,
although certain segments of the Silk Road network
are illustrated in the outline of the general transport
system, the specific paths and commercial dealings
are not entirely shown. Overall, the map illustrates
the natural, cultural and economic characteristics of
Central Asia, with a particular focus on the military-
historical context (Figure 1).
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Figure 1
Map of the crusade to the East (Map of the crusade to the East
KTFERREE)

Figure 2
Map of Asia in the 13th—14th centuries (Map of Asia in the
13th—14th centuries / 13-14 2 £ AR M b )

42, 1300 £ELHTAR
RERFREIGALED

— KGR
— KERTHERYPRA ‘

The second map, Map of Asia in the 13th—14th
centuries (13-14 L EGMLMHE). It is an
important source that illustrates the political and
geographical landscape of Asia during the 13th and
14th centuries, with a focus on the Mongol Empire
and the Timurid Empire. Boundaries of the Mongol
Empire, shown in orange, stretched eastwards to the
Korean Peninsula and westwards to Eastern Europe,
covering the largest territory in its entire history. The
Timurid territories, shown in green, encompassed
the regions of Transoxiana, Persia and Mesopota-
mia and were regarded as one of the major politi-
cal powers of the 14th century. This map contains
chronological references relating to the years 1218,
1227, 1370 and 1398, and is intended to illustrate
the stages of the region’s political development.
Furthermore, the map highlights such important cit-
ies as Samarkand, Baghdad, Delhi and the capital of
the Yuan dynasty in what is now Beijing, reflecting
their role as political, economic and cultural centres.
The geographical objects mentioned include the
Himalayas, the Kunlun Mountains, and the Ganges
and Indus rivers, which allows us to trace the in-
terconnection between the natural environment and
political structures. Overall, the map is drawn in the
traditional Chinese cartographic style and system-
atically reflects the complex political structure and
spatial connections in Asia (Figure 2).
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The third map, the map of the Great Ming Em-
pire (KBIE—M@). The Combined Map of the
Great Ming (1389) is an important historical source
that clearly illustrates the cartographic traditions of
the Ming era; on it, the territory of the Ming dynasty
is depicted as the geographical centre. In addition
to Asia, the map shows the general outlines of parts
of Africa, Europe and the Americas, which gives
an idea of how well the world was known at that
time. One of the key features of the map is the inclu-
sion of extensive annotated information presented
in Chinese characters, which provides detailed de-
scriptions of geographical names and administrative
units. Thanks to surviving ancient ethnonyms such
as ‘Kanzhu’ and ‘Yanzhai’, particularly in Central
Asia, we are able to reconstruct the historical and
geographical distribution of the tribes in this re-
gion. Rather than providing precise geographical
coordinates, these names are intended to indicate
the approximate locations and spatial relationships
between the tribes. In addition, the map also con-
tains political and ideological elements, depicting
the state of Ming itself as the centre of the world.
The map is drawn in the traditional Chinese style,
in which mountains, rivers and cities are depicted
using symbols and patterns. As such, this work com-
bines historical geography, political ideology and
the art of cartography (Figure 3).
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Figure 3
Map of the Great Ming Empire (Map of the great Ming Empire,
1389)

Fourth map, Tartariae Sive Magni Chami Regni
typus. ‘Tartariae Sive Magni Chami Regni Typus’
is a 16th-century cartographic work compiled by
Abraham Ortelius, in which the regions of North
and Central Asia are depicted in accordance with
European conceptions of geography. The meaning
of the map is revealed through the concept of Tar-
taria as a single geopolitical space comprising Mos-
cow, Siberia, Turkestan, and the regions bordering
China and Japan. Using the concept of the ‘Great
Khan’s state’, the map provides a generalised rep-
resentation of the Mongol Empire and the territories
of its historical successors, reflecting the influence
of European ideas within the tradition of Marco
Polo. In this context, the toponyms were used on
the map not merely as geographical names, but also
as a reflection of a particular historical and cultural
perspective. The area covers the territory from the
Volga and the Caspian Sea in the west to the Pa-
cific Ocean in the east, and from the Arctic in the
north to India and Persia in the south. At the same
time, the map’s accuracy is limited: regions such
as Korea and Kamchatka are not shown on it, and
North America is roughly placed next to Asia. The

map thus clearly illustrates the level of geographical
knowledge in 16th-century Europe, the diversity of
sources, and the symbolic perception of historical
space (Figure 4).

Figure 4
Map of the Tartariae Sive Magni Chami Regni typus (Ortelius,
1592)

The fifth map, a complete map of all the coun-
tries in the world (3 EJ7E £ A). This map, a col-
laborative work by Ricci Matteo and Li Zhi-Cao
created in 1602, provides a comprehensive carto-
graphic representation of the world during the Ming
dynasty. This map, made on coloured silk, system-
atically depicts the five continents and four oceans,
as well as numerous countries, regions and major
cities, reflecting the level of geographical knowl-
edge at that time. The map illustrates the geopoliti-
cal fragmentation of the region and the system of
city-states; the data on Central Asia highlights cen-
tres such as Samarkand, Gerat and Andijan. From a
hydrographic perspective, the text provides detailed
descriptions of the Amu Darya and Syr Darya rivers,
specifying their sources, and highlights their role in
transport and the local economy, as well as provid-
ing natural and economic characteristics of the Aral
and Caspian Seas. The Pamir, Tien Shan and Hima-
layas stand out among the mountain ranges, reflect-
ing their role as natural boundaries. The map will
also show the routes of the Great Silk Road and the
steppe trade routes, as well as illustrating the role of
trading posts and transit hubs, including the city of
Tashkent. In essence, this map is a comprehensive
model of the world in the early 17th century, com-
bining geographical data, ethnographic features and
trade routes (Figure 5).
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Figure 5
A complete map of all the countries in the world (Ricci & Li,
1602)

The sixth map, entitled «Asia noviter delin-
eata». ASIA noviter delineata is a map of Asia
created in the first half of the 17th century by
Willem Janszoon Blaeu, depicting the entire
continent from west to east. The map shows the
Asian continent, divided into major regions such
as China, India, Persia, Arabia and Tartary. The
term ‘Tartaria’ is used on the map as a general
and conventional geopolitical concept encom-
passing the northern and central regions of Eur-
asia, and it is clear that it reflects a European
historical and cultural perspective rather than
actual national borders. It also includes a map of
Japan and Korea and provides a detailed descrip-
tion of the coastal regions and the open seas.
Furthermore, particular attention will be paid to
key trading and port centres such as Damascus,
Jerusalem, Goa, Aden and Macao, and the sig-
nificance of maritime and continental trade net-
works will be highlighted. An ornamental map
depicting the peoples of Asia from a European
perspective, featuring ethnographic illustrations,
views of cities and fortifications. As a whole,
this publication is an important cartographic
work of the 17th century, reflecting the state of
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geographical knowledge in Europe, commercial
interests and the traditions of artistic representa-
tion of space (Figure 6).

Figure 6
Asia noviter delineata (Willem, 1630-1638)

The seventh map, map of the La Grande Tar-
Tarie. ‘La Grande Tartarie’ is a 17th-century car-
tographic work compiled by Nicolas Sanson, in
which the northern and central parts of Eurasia are
presented as a geopolitical space, summarised un-
der the concept of ‘Great Tartary’. On the map, the
name ‘Tartaria’ is used as a conventional designa-
tion for a region comprising modern-day Central
Asia, Siberia, Mongolia and adjacent territories, re-
flecting European perceptions of geography at that
time. The Syr Darya and Amu Darya stand out as the
region’s main water systems. At the same time, the
mention of cities such as Bukhara, Samarkand and
Khiva highlights their role as major commercial and
cultural centres along the Great Silk Road. The land-
scape features include the Caspian and Aral Seas, as
well as major mountain ranges known as the Imaus
Mountains, which broadly encompass such complex
orographic systems as the Pamir-Tian Shan—Hindu-
kush. On the whole, the map was not produced as a
result of any specific expedition, rather it represents
a synthesis of data gathered from various sources
and reflects the level of geographical understanding
in 17th-century European cartography (Figure 7).
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Figure 7
La Grande TarTarie (Nicolas, 1652)

Eighth map, Kingdom of Persia with details of
the ancient provinces (Regno di Persia con le noti-
tie delle Provincie Antiche). The map «Regno di
Persia con le notitie delle Provincie Antiche» is a
17th-century cartographic work compiled by Giaco-
mo Cantelli da Vignola and published by Giovanni
Giacomo de Rossi, which provides a comprehensive
depiction of the Persian Empire and the surround-
ing regions. The map shows the region west of the
Black Sea and the eastern part of the Mediterranean
Sea, extending northwards to the Caspian Sea and
the Volga, eastwards across the Amu Darya basin to
the border with India, and southwards to the Persian
Gulf and the Arabian Sea. In terms of toponymy, the
map is notable for its simultaneous use of names in
several languages: for example, the Caspian Sea is
labelled ‘Mare Caspium’, ‘Darya’ and ‘More Hval-
ynskoe’, whilst the Amu Darya is labelled ‘Oxus’
and ‘Jayhun’. Such an approach makes it possible to
combine ancient and modern geographical knowl-
edge. The map’s content has been supplemented
with data from later European travellers, in keeping
with the tradition established by Claudius Ptolemy.
Artistically, the map makes use of decorative car-
touches, symbols and shading techniques to depict
the terrain, whilst the representation of the natural
and political landscape is of a high standard (Fig-
ure 8).

Figure 8
Regno di Persia con le notitie delle Provincie Antiche (Cantelli
da Vignola, 1679)

The ninth map, Showing all the towns, rivers
and lands (Yepmeoic 6cex eopo0os u pex u 3emeis).
Showing all the towns, rivers and lands-an impor-
tant cartographic work from the early 18th century,
compiled by Semyon Ulyanovich Remezov, which
was produced as part of the collection «The Draw-
ing Book of Siberia» and covers the northern and
central parts of Eurasia. The map shows the West Si-
berian, Volga and Ural regions, the Kazakh steppes,
and the basins of the Irtysh, Ob and Alsey rivers; it
also indicates the territory into which the Russian
state expanded eastwards. Within the hydrographic
system, the Irtysh, Ishim, Ural and Syrdarya rivers
are marked as major transport and economic arter-
ies. The map also uses conventional symbols to in-
dicate orographic features such as the Altai, Ulytau
and Karatau ranges. The ethnic-territorial structure
is represented by names such as ‘Kalmyk Land’,
‘Bashkir Land’ and ‘Cossack Land’, and these areas
correspond to the traditional regions of settlement of
the peoples rather than actual administrative bound-
aries. Cities, fortifications and trade routes are also
marked on the map, suggesting that it was drawn up
for military-strategic and administrative purposes.
Taken as a whole, this work is of particular signifi-
cance for the study of the historical geography of
Kazakhstan and Siberia as an example of early Rus-
sian cartography based on field data (Figure 9).
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Figure 9
Showing all the towns, rivers and lands (Remezov, 1701)

The tenth map, Nieuwe Caart van de Caspische
Zee, met alle desselfs Riviere, Eylanden en Diep-
tens. The map is a nautical chart produced in Am-
sterdam in 1720 by Gerard van Keulen, showing the
Caspian Sea and its coastal regions in detail. On the
map, Astrakhan is shown to the North, Tartaria and
Samarkand to the East, Persia to the South, and the
Caucasus region (Dagestan, Georgia) to the West.
The top of the map features a panoramic view of
the city of Astrakhan, whilst the bottom shows
miniature images of the cities of Samakh (Shirvan)
and Derbent. Toponyms are given in Dutch and are
shown in a format suitable for maritime navigation,
using the region’s hydrographic features, depth con-
tours, bearing lines and compass rose. Van Keulen’s
map was not based on entirely new surveying work;
rather, it combined the measurements taken by Rus-
sian expeditions during the reign of Peter [ with data
from the 17th-century maps by Jan Struijs and Cor-
nelis de Bruijn. Decorative elements on the map—en-
graved cartouches and mythological imagery—visu-
ally convey the region’s strategic importance and the
need for modern navigation. As a rare cartographic
artefact that characterises 18th-century cartographic
representations of the Caspian Sea and the Russian
Empire’s maritime explorations, this map is of great
scholarly significance (Figure 10).

Eleventh map, Imperium Timuri Begi vel Tamer-
lanis. Imperium Timuri Begi vel Tamerlanis — this is
a map drawn in the style of 18th-century European
historical and geographical cartography, depicting
in detail the vast territory of Tamerlane’s empire.
Shown on the map are the Black Sea and the Cau-
casus region to the west, the Persian Gulf and the
Arabian Peninsula to the south, the northern parts of
India and neighbouring areas of China to the east,
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as well as the Desht-Kipchak and Aral-Caspian re-
gions to the north — modern-day Kazakhstan, Uz-
bekistan, Turkmenistan, Turkey, Iran, Afghanistan,
Azerbaijan, Iraq, Syria and the northern territories
of India. The names of geographical features are
given in Latin, whilst Turkic, Persian and Arabic
toponyms are presented in European transcription;
the ancient Turkic and Turkicised names on this
map clearly demonstrate historical and geographical
continuity, as well as the spatial influence of Turkic
civilisation (Figure 11).

Figure 10
Nieuwe Caart van de Caspische Zee, met alle desselfs Riviere,
Eylanden en Dieptens (van Keulen, 1720)

Figure 11
Imperium Timuri Begi vel Tamerlanis (1730)
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Tamerlane’s provinces were marked in differ-
ent colours, and their political boundaries were de-
fined. The content of the map is based on Persian
and Arabic chronicles, the accounts of European
ambassadors, medieval Islamic geography, and data
from earlier maps. This map was compiled using a
compilation method, and although its creation did
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not rely solely on data from historical expeditions,
its geographical accuracy was ensured. Maps clear-
ly illustrate 18th-century European perceptions and
the historical geography of the Turkic world, as well
as the political and cultural context of the Kazakh
steppe and Central Asia.

Conclusion

Therefore, the data obtained from the study of
Turkic toponyms in Central Asia and Kazakhstan on
historical maps enables us to gain a comprehensive
understanding of the geographical and cultural his-
tory of this region. Maps from the 15th to the 18th
centuries served not only to mark political bound-
aries or natural features, but also to depict the tra-
ditional habitats of nomadic and sedentary peoples,
trade routes, rivers and mountain ranges. For exam-
ple, the map « 3R EL 7 E £ E)» shows the courses of
the Amu Darya and Syr Darya rivers and the loca-
tions of city-states, providing a clear illustration of
the political and ethnic landscape of Central Asia.
The inter-tribal divisions and connections between
cities depicted on this map reveal the structure of
traditional nomadic society and the importance of
trade networks.

European maps from the 17th and 18th centu-
ries — «ASIA noviter delineata», «La Grande Tarta-
riey, «Imperium Timuri Begi vel Tamerlanis» — pro-
vide a comprehensive depiction of Central Asia and
reflect the geographical, ethnic and cultural char-
acteristics of the Turkic world. These maps feature
Old Turkic and Turkicised toponyms such as Tar-
taria, Desht-i Kipchak, Transoxiana, Samarkand,
Bukhara, Balasagun and Turkestan, reflecting their
historical and geographical continuity and spatial
influence. Also marked on the maps are such impor-
tant geographical features as the Amu Darya (Oxus
/ Jayhun), the Syr Darya (Jaxartes), the Caspian Sea
(Mare Caspium) and the regions of India, Persia and
the Caucasus. These hydronyms and landscape fea-
tures reflect the strategic importance of the region’s
natural barriers and transport routes.

Composite methods used by cartographers, par-
ticularly the 18th-century maps by Homann and
Remezov, drew on a variety of sources — Persian
and Arabic chronicles, the records of European am-
bassadors, earlier maps and data from expeditions.
These maps depicted political boundaries in dif-
ferent colours, whilst towns, fortresses, forests and
mountains were represented by specific symbols,
clearly reflecting the historical context and ethnic
settlement patterns. For example, Remezov’s maps
depicted the traditional habitats of ethnic groups,

river routes and trade routes covering the Kazakh
steppes, as well as northern and central Siberia.

In conclusion, medieval historical maps are
an important source for the study of Turkic place
names. They illustrate not only geographical loca-
tions but also the ethnographic, cultural and po-
litical context. The hydronyms, toponyms, and re-
gional names in the Turkic languages demonstrate
historical continuity and enable us to reconstruct the
spatial history of modern Kazakhstan and Central
Asia. With the help of these maps, researchers can
identify links between nomadic tribes, city-states,
trade routes and natural barriers. Furthermore, the
decorative style of European cartography, the Latin
and transliterated forms of geographical names, and
the political and administrative divisions help to re-
flect the international context of the region’s history.
Medieval historical maps thus form the basis for the
study of Turkic toponyms in Central Asia and Ka-
zakhstan, covering not only geographical but also
cultural, ethnographic and political aspects. They
provide scientifically and methodologically valu-
able information for contemporary cartographic and
historical research.
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XEA OPO3UACDBIH BOAXAY MEH
bAKbIAAYADBIH SAICTEPIHE LUOAY

Makaraaa TomMbIpakTbiH XKEA 3PO3MSICbiH OOAXKAY MEH OaKblAayAblH KOAAAHbICTaFbl daicTepi 6a-
FbITbl OOVbIHLLA SAEMAIK FbIABIMM SAEOMETTEPre LIOAY XKacaAfaH. OAeOMeTTEPAI Taaady OapbiCbiHAA
6acbiM KOMLWIAITT LOAA] >KOHE LOAENTTI aliMaKTapAaFbl KEA 3PO3MSICbIH KEHICTIK MeH yakblT apaAbl-
FbIHAQ Herisaeyre apHaAfaHAbIFbl aHbikTaAabl. Kasipri TaHAQ eAeMaAe aTaAFaH MaCeAeHi 3epTTeyAiH,
KeAeCi TypAepi TapaAraH: ke36eH 6arasay, MUKPOHMBEAMPAEY, hoTorpammeTpusiabik, Cs'?7 xxeHe Ka-
LWbIKTbIKTaH GakblAdy apKblAbl YAFIAEY SAICI. Op SAICTIH KbICKalla CMMATTaMachl, apTbIKWLbIAbIKTApPbI
MEH KEMLLIAIKTEepi, COHbIMEH KaTap KOAAAHYAbIH LIAPTTapbl MEH LIEKTEeYAEPi KeATIpiAreH. beariai 6ip
SAICTI TaHAQy 6apbICbiHAQ BaKbIAAy XKYPri3y LIAPTTapbiH, KO3AEATeH aiMakTbiH ayAaHbl MEH 3epTTey
JKYPri3y mMaciutabblH, yakbIT LWeHOepiH, Kap>KblAan >koHe eHbeK KopbiH eckepy KaxeT. KasakcraH Pec-
NMyOAMKACBIHbIH XKEP KOAEMIHIH YAKEHAITH XOHE XKeA 3p03MsiCbiHa HeiiM XXEPAEPAIH eAdYip MeALlep-
A€ EKEHAIrH ecKepin, ©3eKTi, 5JKOHOMMKAAbIK, TYPFbIAQH HEM3AEATEH KOHe KeAelleri 6ap aAiC peTiHae
KALUbIKTbIKTaH 30HATAY YCbIHbIAQAbl. beArianeHren saic apTypAi maciuTabra MOHUTOPUHE XXYPrisyre,
3PO3MSAAbIK, OEACEHAIAIKTI 6aFaAan KoMai, OHbl 60AXKayFa MyMKIHAIK 6epeAi, OCbiAaiiLLa XXeA 3p03ns-
CbIMEH KYPECYTe >XOHe CaAAApPbIH XKOKFa, COHbIMEH KaTap aAAbIH-aAy LApaAapbiH YibIMAACTbIPYFa Oa-
FBITTAAFaH AYPbIC, XEAEA XKOHE AEP KE3IHAEr LapyallblAbIK-3KOHOMMUKAAbIK, LELITMAEPAT KabbiasayFa
aKMapar YCbIHaAbl. ATaAFaH SAICTIH TUIMAIAITIH apTTbIPy YLiH AepekTep KOPbIH >acan, Tonblpak, Typa-
Abl @KMapaTThl XKMHAKTAYy >KOHE KEHENTY KaXKeT, OA XKep cepikTepiHeH aAblHFaH AEPEKTEPAi TEKCEpyTe,
HaKTbIAQYFa, OHAEYTE XXOHE KaAMOPAEYre MyMKIHAIK GepeA;.

TyiiH ce3aep: TonbIpak, AeDASILMSACHI, XKep cepikTiKk MOHUTOPUHT, TOMbIPAKTbIH a3ybl, TOMbIPAKTbI
3epTTey aAicTepi.

N.S. Sihanova, Y.A. Shynbergenov*, B.T. Kenzhalieva

Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan
*e-mail: shynbergenov.erlan@mail.ru

Review of methods for prediction and control of wind erosion

The article presents a review of the world scientific literature in the area of existing methods for pre-
dicting and controlling soil erosion. The literature analysis carried out showed that the vast majority of
publications are aimed at spatio-temporal justification of wind erosion in desert and semi-desert regions.
Currently, the following types of studies of this problem are common in the world: visual assessment, mi-
crolevelling, photogrammetric, Cs'*” and remote sensing modeling methods. A brief description of each
method, advantages and disadvantages, as well as conditions and limitations of use are given. When
choosing a particular method, it is necessary to take into account the monitoring conditions, the area of
the territory under consideration and the scale of the study, time frame, financial and labor resources.
Considering the significant area of the Republic of Kazakhstan and a significant number of places subject
to wind erosion, remote sensing is recommended as a relevant, economically feasible and promising
method. This method allows monitoring on various scales, not only assessing erosion activity, but also
predicting it, thereby providing information for making correct, prompt and timely economic decisions
aimed at combating wind erosion and eliminating the consequences, as well as organizing preventive
events. To improve the effectiveness of this method, it is necessary to create a database, collect and
expand information about the soil, which will allow checking, clarifying, processing and calibrating
satellite data.

Keywords: soil deflation, RS monitoring, soil degradation, soil research methods.
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O630p METOAOB NMPOrHO3UPOBAHUSI U KOHTPOASI BETPOBOK 3PO3UM

B cratbe npeactaBAeH 0630p MMPOBOWM HAYUYHOM AMTEPATYPbI MO HAMPABAEHMIO CYLLECTBYIOLMX
METOAOB MPOTrHO3MPOBAHMUS M KOHTPOAS 3p03MM MOuYB. [1poBeAEHHbI AMTEPATYPHbIN aHAAM3 MOKa-
3aA, YTO MoAaBAsiolee BOAbLIMHCTBO MyOAMKALMIM HAMPABAEHbI MPOCTPAHCTBEHHO-BPEMEHHOMY 060-
CHOBAHMIO BETPOBOM 3PO3MM B MYCTbIHHBIX M MOAYMYCTbIHHbIX pernoHax. B HacTosuee Bpems B Mmpe
PacnpoCTpaHEHbl CAEAYIOLLME BUAbI UICCAEAOBAHMIN AQHHOM NMPOBGAEMbI: BU3yaAbHasl OLLeHKa, MUKPOHU-
BeAnpoBaHue, potorpammeTpuueckuii, Cs'*” n MeToa MOAEAMPOBAHMS C MOMOLLbIO AUCTAHLMOHHOIO
30HAMPOBaHMS. AQeTcs KpaTKoe OnMcaHme KakAOro METOAQ, MPeMMYLLECTBA M HEAOCTATKM, a Takxke
YCAOBMS M OrpaHuyeHust npumeHenus. [pu BbIGOpE TOro MAM MHOTO METOAA HEOBXOAMMO YUMTHIBATD
YCAOBMS MPOBEAEHWUS MOHUTOPMHIA, MAOLLAAb PACCMATPMBAEMONM TEPPUTOPUM M MacliTabbl MpoBeae-
HWMS MCCAEAOBAHMM, BPEMEHHbIE PaMKM, (PMHAHCOBbIE U TPYAOBbIE PECYPCbl. YUMTbIBAS CYLLECTBEHHYIO
naowaab Pecry6amkm KasaxcraH v 3HaUMTEAbHOE KOAMUYECTBO MECT, MOABEPIKEHHbIX BETPOBOM 3PO-
31K, B Ka4yecTBe aKTYyaAbHOro, 3KOHOMMYECKM 0OOCHOBAHHOrO M MEPCNeKTMBHOrO MeToAQ PEKOMEH-
AYETCS AMCTAHLMOHHOE 30HAMPOBaHME. YKa3aHHbI METOA MO3BOASIET MPOU3BOANTb MOHUTOPWHI B
Pa3AMYHbIX MacluTabax, He TOAbKO OLLeHMBATb 3PO3MOHHYIO aKTUBHOCTb, HO U MPOrHO3MPOBaTh ee, Tem
CaMbIM NMPEAOCTABASS MH(POPMALIMIO AAS MPUHATUS NMPABUABbHbIX, ONEPATUBHBIX M CBOEBPEMEHHbBIX XO-
39MCTBEHHO-3KOHOMMYECKMX PeLEeHUIA, HarpaBAEHHbIX Ha 60pbOy C BETPOBOI 3PO3MEN 1 AMKBMAALIMIO
NMOCAEACTBUMIA, @ TaK)Ke OPraHM3aLmio NPOUAAKTUYECKMX MEPOMNPUATUI. AAS NOBbILEHUS 3 deKTMB-
HOCTM AQHHOTO MEeTOAQ HEOGXOAMMO CO3AaTh 6Gady AaHHbIX, COOpaTh M PACLMPUTL MHOPMALMIO O
MoYBe, UTO MO3BOAWT MPOBEPSITb, YTOUHSTb, 06pabaThiBaTh U KaAMOPOBATb AAHHbIE CO CMYTHUKOB.

KAtoueBble caoBa: AehASILMS MOYBbI, CTYTHUKOBbI MOHUTOPWHT, A€FPaAaLMst MOYBbl, METOAbI MO-

YBEHHbIX MCCAEAOBAHUN.

Kipicne

Kasipri tanma TombIpak >3pO3WSCHl — YaKbIT-
1Ia Cy arbIHIAPBIHBIH OETTIK aFbIMBl MEH KEIIiH
acepiHeH Oip-OipiMeH OailllaHBICTHI TOIBIPAK, 0OJI-
LIEKTEPiHiH Xep OeTiHeH Y317, TachIMaJJaHbIIl,
JKUHAITYy YAEPICiHIH KUBIHTBHIFRI JeT TYCIHIipiiesi.
Hednsmms (xken 3po3uscel) — OOPIBUIAAK TOMBIPAK
OONIIEKTEPIHIH JKENAIH 9CepiMEH HETI3Ti CyOCT-
parran y3inin, TaceiMannanys! (Jlapuonos, 1993).
TonbIpakThIH KeJd BPO3MICHl KYOBUIBICHI KATThI
KOHE ra3Topi3lli OpTaHbIH (TONBIPAK IEH ayaHbIH)
meKapacheiHa naina 6o, XKepain Oerinaeri aT-
MOC(epaHbIH TOMEHT1 KabaThIH/Ia JaMBblIIl, Kep, Cy
HeMmece TombIpak Oerinae askramaasl (I'enmyros
& TI'mazynos, 2007; Duniway et al. 2019). Apunri
KOHE CEeMHUapWITI alMakTapia Ty3JapliblH CYJIbl
epITIHALIEPIHIH aFbIHAAPBl JKOHE aTMoc(hepaHbIH
OceTKi KabaThl MEH KYMHBIH, IIaHHBIH, TY3IapIbIH
YKOHE a’PO30JIIiH OJIBIK aFbIHAAPHI KU1 Ke3aece i
(benprubaes, 2016).

Tombipak, 3po3usiceiH, ce0edi MEH caiJapblH,
OHBI KO0 IapanapblH 3epTTEY/iH XalbIK IIapya-
LIBUIBIK JKOHE FHUIBIMU MOHI 30p. TombIpak 3po3usi-
CBI — aJIaM 9PEKeTi HOTMKECIH e eIpyip KylereTin
KOHE XaJbIK IIapyallbUIbIFbIHA ajanaT 3aiajl Keil-
TipeTiH y3aikci3 yzaepic (Kysnemo & I'maszyHos,
2020).
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XKen »po3USACHIHBIH TOMBIPAKKA ©Cep €Ty Me-
XaHW3MI CaH aiyaH. ATal alTKaHIa, TOMBIPAKTHIH
OHIM/II KaOaThIHBIH KEJIMEH YpJICHyi OapbIChIHIA
YKaJTTIBI OHIMIUTIKTIH a3af0bl, TOTBIPAKTHIH KOIITyl Ho-
THIKECIHJIC eTICTIK ayJaHbIHbIH KbICKAPYhI, copiiap-
IIIH O€Ti MEH Tay JKbIHBICTaphl YHIHIICIHEH JKeIMeH
YPJICHII YIIBIN KEJITEH YBITTHI TY3apMEH aybLIIlia-
PYaIbUIBIFBI ATKANTAPHI TOMBIPAKTAPBIHBIH 3USHIIBI
3aTTapMEH JIaCTaHybl, €TiHHIH KamblpaKTapbl OeTi-
HiH IIaHMEH JlacTaHybl OapbICHIHAA (OTOCHHTE3MIIH
ToMeHeyl. MyHaH Oelek, el dPO3MsCHl ayaHbIH
IITaHMEH KaHBIFYBIHBIH OacThl cederkepi OObIT Ta-
OBbLIa 1bI, MOCEJICHIH YIIIBIKKAH IBIFBI COHIIIA TOIBIPAK
maHpl aTMoc(epaHbIH TOMEHT1 KaOaThIH TyMIIIAjIal,
TUIAHETAaHBIH JKbLTYJIBIK, TEHTepIMiHE Dcep eTe aabl
(I'eamyroB & I'mazyHos, 2020, p. 387).

XKep cepiriHeH TycipiireH »KOFapbl )KOHE OTe
YKOFaphl IBIIIKTET] CypeTTepi Tanaay OapbIChIHAA
JKEJT APO3USICHIHBIH IIEKTI KOPIHICI — MIAHJIbI JaybLI-
nmap OapibIK TONBIPAK-KIMMATTHIK Oeneynepe,
TINTI apKTUKAJBIKTA J1a, Maija OOJaThIHBI aHBIK-
TaJABl, Ocipece kui, opi TypakTsl Typae ConTycTik
JKapThl MWap by wanas! oenaeyi, Conrycrik Adpu-
KaHbIH OaTbic MyiiiciHeH, Tasy >xone Opra ILIbIFrIC,
Opranbik, s)xoHe OHTYCTIK A3usi apkbUibl, KbiTalira
IEeHIHT1 apajIbIKTa Ke3IeCe]I.

[annae! (Kapa) gaysligap TONBIPAKTHIH OCTKI
Ka0aThlH KbUIAM JKOWBIN, OHBI JKY3JIEreH Ila-
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KBIPBIM JKepJiepre YpJien anbin kerei. MaceleH,
aJIbIC JKOHE JKAaKBIH MIETEACPAC OPBIH alaFaH TO-
tenure xargainapaan 1930 xpuinapsr ConTycTik
AMepuKaga OpbIH aJFaH opacaH KYIITI ITaH[bI
JaybUl caljapblHaH aiiMakTa eriCTIKTiH eadyip
OeuririHe 3amai KeNTIpiJim, eJIiH OJIeYMETTIK-3-
KOHOMHKAJIBIK JKaFJadbl ayblp >Karnaira TYCTI.
CoHBIMEH KaTap MYHIAl ajamaT MacIITa0Tarbl
KyM MEH ILuaH apanac xennep KpitalinblH opTa-
TBIFBEIHAAFRI XyaHX? JKOHE SIHI3BI ©3¢HACP] aar-
TapbIHAAFBI JIECCTI TOMBIPAKTHI aliMakTapaa, Ad-
puKkaHbeIH contycTiringeri Caxapa mesiHIe Xui
Ooseim Typanbl. JKanmbel aieMlie TOMBIPAK 3PO-
3USACHIH 3€PTTEYTe apHAIFAaH YATTHIK IEeHTeHeri
Oarmapnamanap ete a3, omap AKII kopnapmasi
Y ATTHIK TYreuaey koHe KpiTail TonbIpak xoHe Ccy
KOpJIapbIH 3epTTey YITTHIK Oarmapiamacskl. Eii-
Mi3niH xoHe KeHec YKiMeTi TyChIHIa OPBIH ajdFaH
okuranapaaH, XX FaceIpAblH S0-1I11 KbUTIAPIH]IA
TBIH urepy OapeichiHna Kazakcran meH Peceiinin
AnTaii eJIKeCiHIH JajlachblH ayJapa XbIPTY TeX-
HoJOTHsACH maimanansiael (Jlapuonos, 1993,
p. 200). Erinai erin OonraHHaH KeliH OaThICTaH
KEJTEeH KOWKBIH KYIITI JKEJI OHIMII TOMBIPaKThIH
enoyip OediriH anbin keTkeH. Kazakcran meH Aui-
Tail JajnachIHBIH MaHbl KpacHOSPCK eIKeCiHeH e
TaOBLIIEI.

OnedH Moy

Kazakcran  PecrmyOnmukacelHa  TOTBIPaK-
TBIH JKEJ APO3WSICH 25.5 MIIH. Ta aymMakTa epOwui
(Almaganbetov & Grigoruk, 2008). Donasik yie-
picTep YJIKeH KEHICTIKTI KaMThIFaH KyMJbl aiiMaK-
Tap/a KeAeIIeTUIreH KapKbIHMeH naMubl: KpI3bI-
nopaa oOnbIcHIHAAFEl Apan MaHbel Kapakymaapsr
MmeH Kpi3buikym, Typkicran sxone XKaMObu1 00I1BIC-
TapeIHIaFsl MOWBIHKYM koHe betmakmana, Aktebe
oOnBIChIHAFEl YIIKeH xoHe Kimni Bopceik kymma-
pe1, XKericy xoHe Anmarbl obmbeicTapbiHaarsl Ca-
pBIECiK-ATBIpAyKYM, COHBIMEH KaTap MEXaHUKaJIbIK
Kypambl KEHLIT KOHE OKTACThl TOIMbBIPAKTAp Tapaj-
ran [laBnomap oOmbickiHAa Oaiikamanel (Saparov,
2014).

KP YnrTeik ATiacel IepektepiHe coiikec, elri-
MI3IiH OpTalbIK, OHTYCTIK-IIBIFBIC, OHTYCTIK, OH-
TYCTIK-OaThic aliMakTapbIiHAarsl YibiTay, Kapa-
rauael, AmMmatel, XXeticy, JKamb6pun, Typkicras,
Ke3putopna, Axrede, bareic Kazakcran, Atbipay,
MamFbicTay OOJIBICTAPBIHBIH TOIBIPAFBI JKEJI 3PO-
3WsIChIHA O€iiM, OpTalbIKTa OpHANTAacKaH AKMoJa
OOJBICHIHIA CY JKOHE JKEII IPO3USACH OipAeH Tapai-
FaH )Kepiiep Ke3aeces.

CoHOpIKTaH pecnyOJNMKaHbIH — 3pO3HsIIaHFaH
TOIBIPAKTAPBIH MOHHTOPHHT XKYPTi3y KaJlIbl MEM-
JICKETTIK JEHTeieri MaHbI3Abl KOHE WIYFBII CY-
pak OonbIn TaObUIAABl. FBUIBIME TYPFBIIAH aJIbII
KaparaHJia JKeJJIiH eriCTIK allkamTapjaarbl Macca
TackIMaliay yaepici Kasipri TaHra AEWiH ThIM Ha-
map aAambiFad. bynm KyObUIBICTBIH Teorpadusce
JKaIbl TYpJIC aHBIKTAIFaH, JETCHMEH, XUMUSIIBIK
3aTTapAblH MUKPOOOIIEKTEPMEH eric JanachlHaH
TachIMaJIIaHyBl MEH OHBIH OOJIICKTEPIIH IIOTy aii-
MaFbIHaFbl TONBIPAK, OHIMIUTITIHE 9cepi KOHE IKO-
JIOTUSITBIK, JKaFIaibl TOXKIpHUOE KY3iHAE 3epTTeIIMe-
reH (Hayunsie ocHOBBL. .., 2013).

CoHFBI KBUIJIAPBI KET 3PO3HSACHIH 3epTTey Oa-
FBITBIH/IA KaHAa TEXHMKAJBIK MYMKIHIIKTEp maiina
Ooxyna. MoaceneH, TONBIPaKTHl OHACY OapbICHIH-
Jla HEeMece 3pO3Usl HOTIIKECIHJIE ayaFa KOTEepuIreH
IIaHJBI TIPKEY KOHE Kajlaranay Ke3iHJe Juaapiap,
KYH ¢oTromMeTpriepi, (QOTOHAAp ecenTerimi; To-
TIBIPAKTHIH JKEIIMEH Kep OeTiHe >KakblH KabaTmeH
TachIMaJIaHYbIH 3eplesieyae — O31HIIK ecenTey
JKULUTIT )KOFaphl The30- KOHEe MEeMOpaHabIK ecer-
TETilTeP, W30KMHETUKAIBIK INAHTYTKBIIITAP; KEJl
9PO3UCHIH (U3MKATBIK, YITUIEYAe — JKEeTUIIIPIITeH
JaNalblK JKOHE 3EPTXAaHANbIK a’pPOJUHAMHUKAIIBIK
KOHABIpFRUTap Konnaneutansl (KysuemoB & ['mazy-
HOB, 2020). XKen 3po3UsCHIH 3epTTEYIiH IKCIEPH-
MCHTAJIABl OMICTEPiHIH JAaMybIMEH Oipre a’pora-
PBIIITHIK, TYCIPUTIMIE€ HETI3JENTeH KAIIBIKTHIKTAH
30HIIBIIAY JKYHEIepi e )KeTUIIiplTyae, HOTHKECiH-
JIe TOTIBIPAKTBIH eIl PO3USICHI KYOBUIBICHIH YpIICy-
JleH OacTam >KMHAKTaTy Ke3eHiHe NMEHiH TyreliMeH
TalayFa MyMKIHIIK OEpeTiH MOJ 3KCIIepUMEHTa-
JIbl MaTepUall )KHHAKTAYFa MYMKIH/IIK TYBIHJIQJIbI.

oxicHaMma

3eprTeyal Kyprizy OapbIChIHIA eTiMi3 OCH albIC
JKOHE JKAKbIH ILIETEJ/IC TOIBIPAaK dPO3USICHIH 3epe-
JeyIe KaJdbIITacKaH dJIicTep MEH TOCUIIEP caparl-
tanapl. OnapablH apTHIKIIBUIBIKTAPl MEH KEeMIIIi-
JKTEpi, epeKmeNikTepi MeH maijga 6oxy cebebi
cunartTainFad. Emimizain - ¢usnka-reorpadusuibik
JKaFaaiapbiHa Coiikec KeleTiH d/IicTep TaJlJaHFaH.
Knaccukansix apictepin naiiga 6omyslHan Oacrart,
Kasipri TaHJarsl J)KaHA KYPBUIFBIIAPFA JACHIH IOy
KYPri3iirex.

HaTu:xesiep skoHe TaIKbLIAY
Opo3usUTBIK kKOHE Oacka Ja SK30TeHI Ye-

picTepaiH KapKBIHIBUIBIFEIH CAHBIK OaranmayIblH
auictepi 1-kectene Oepinrex.

151



YKen spozusicein Goinpkay MeH GaKbLIAyAbIH IiCTEpiHe MOy

1-kecTe
Oposusnvix scone sx302endi yoepicmepoi bazanay aoicmepi

Epexmeniri  9picrep To0bI Onicrep Typi
Bakpinay onici Ke36eH momy
.. Ty#peyimrep d/ici, CBIHBIKTapAbI 00y aici, Oenri 6eprimTep xoHe T.0.,
ajianap oJici + rpaccepie
Kananap on paceepiep conpimen Karap ’Cs, *''Pb_, 'Be xoHe T.0.
Jamanbix . . TOpJap, MeTiHIITYTKBIITAp, IAHTYTKEIIITAD, TAOUFH KOHE KaCaHIbI
TyTrpimTap (KaKmanmap) ofici piap, AUTYTK P, WAHTYTX P, A
cyKoimanap
DGPS, XKep Getingeri pororpammeTpus, sxep O€TiH a3epiik CKaHepIe
TonorpausIbIK-reoae3nsuIbIK » P A v(b PAMMCTDIIA, Cp p prcy,
KBaJpOKOIITepMeH OeifHenepai Tycipy xoHe T.0.
KambIKTeIKTaH a’pOFapBIITEHIK OeliHenep, jkep cepikrik 6akpriay, LIDAR sxone T.6.
Kamepanbix

e 5po3usCHIH yiriney

WEQ, RWEQ, GIS-RWEQ, WEPS, WEELS xoHe T.6.

Ecxepmy.: asmop xypacmuipean

Ko3zoen wiony

OJIiCTiH Heri3i TOMNBIPaKThIH Oenrun Oip Ka-
CHETTEpiH KOpy apKbUIbI CUTIATTayFa OarbITTaJFaH:
3PO3HUSIIBIK, HETi3, OSTKI O6JIIEKTeP/IIH KO3FaJIbICHI,
TY3UTIMIIED, el eKIiHIHIH KyIIi )koHe T.0. baranay
OapbIChIH/IA COWKEC TEXHHKAJIBIK aHbIKTaMaap-
JIaFbl BIIICTEME KOJJIaHbLIa/Ibl, OpHAJIACKAH >Kepi,
COHBIMEH KaTap SKOJIOTHSJIBIK ayJaHbl ecenTele/i,
9PO3Us KOPCETKILIIHIH iC KY31HAET1 MOHIEpi pede-
PEHCTI MOHJIECPMEH CaJIbICTBIPBUIBII, albIPMAaIIlbI-

1-cyper

JIBIFBI COMKEC KY)KaTKa TipKenemi. ATaFaH oaicTe-
Mme Herizinge 1967 xoutet AKI-na aynansr 160 mita
aKp JKepIEPIiH IPO3USIBIK KaFJalbl OaraaHIbL.
Ochl MaKcaTTa 3epTTeYIIl JallajblK XKaFaaina Oara-
Jail amaThIH )KOHE CaHIBIK TYpJIE YCHIHBLIBIIM, Kelle-
nrekte Oec 9po3us KacklH 061y OapbIChIHAA HETi3re
aJIBIHATHIH, TOMBIPAK OCTIHIH KAacHeTTepiHe Heri3-
JieNreH «DPO3UsUIBIK JKaFIai b ChIHBIITAYBIIIBD)
(Erosion Condition Classification System) (Clark,
1980) >xacanupl (la-cyper).

a) Oposusinvik sicazoaiioviy Coinvinmaywiutel (Clark, 1980 monimemmepi 6otivinua);
6) Dpo3usnblK KONIPOIH KYPbLIbICHL HCOHE OPHALACMbIPBLIY Kypulivimbl (Blaney & Warrington, 983 monimemmepi 6otivinua)
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Byn spo3usuiblK KaFnaibIH KIAChIH aWKbIH-
MAWUTBIH CaHABIK MOHJIEP «TOIBIpAaK OeTiHiH ¢ak-
topraapel» (Soil Surface Factors — SSF) nen aranmer
xoHe 1-100 apamsrrsinga e3repin oteipas! (Clark,
1980; Ypsilantis, 2011).

ApmuiKubiisikmapsl

- caNbICTBIPMAJIBI TYPAE Keaeln YAepic;

- JajaibplK 3epTTeysiep OaphIChiHIa OaKbLIay
JKYPrizy MYMKIHJIIT1;

- Oenrini Oip *epJe MOHUTOPUHT JKYPri3y Ka-
JKET BIKTHUMaJ JPO3USUIBIK MOCEINesIep aHBIKTaIybl
MYMKIH.

Kemwinikmepi

- caparnmIbIHbIH OaFraiaybl MEH OWBbIHA HeTi3/1eM-
T'eH CyOBEKTUBTINIK;

- THICTI HaWBIHIBIKCHI3 OPTYPI caparmbuiap-
JIBIH CaHBIK OaranayrnapeiHia (Oamnmap) albipMma-
IIBUTBIK, OOJTYBI MYMKIH;

- 1ayBUIJBIH KOTEPiTy COTiHAeT1 OaKbuIay yaKbl-
ThIHA OaiyTaHBICTHI OaFanayap es3repyi MyMKiH;

- OKOJIOTHSUTBIK, ayiaH Oenrisii 00Jyhl THIC, OFaH
THICTI pedepeHcTi MOHI MEH dJIicTeMeci Oap TeXHU-
KaJIbIK aHBIKTAYBIII KAXKET;

- OyJ dmicTeMe ToXKipuOeci MOJI, cayaTThI JKOHE
O17TiKTI MaMaHMEH OPBIHJIATYBI MYMKIH.

llepexmepdi manoay

Ke30eH monbinFan maMaHblH peepeHcTi MOH-
JIepACH albIpMAIIbUTBIFBl  apHAWbl KaOBUIJaHFaH
dopmanapra TipKeNin OTbIpaabl. DTaJOHABI MOH-
JIepJieH albIpMalIbUIBIKTap 9p0ip KepceTkim 6o-
WBIHIIA aHBIKTAIBIN, KOPBITBIHABI Oayl ecenTelin
NIBIFAPBLIAJIBI JKOHE 3ePTTCY aliMarbIHBIH TYPaKThI-
JIBIFBI, OHBIH THIPOJIOTHSUIBIK KBI3METI MEH OHOJIO0-
TUSITBIK, O1PKEJKITITI CHTIATTaTa Ibl.

IApo3zuanvik kenip (myiipeyiuimep)

JKen spo3uschiH manaiblK JKarnaiijga Oaramay-
JIbIH  KOJJIaHBICTa KapamaibiM, (QyHKIIMOHATJIBL,
JKEHIJI J)kOHE ap3aH Kypaisl. O Tomblpak OeTiH eTe
JKOFapBhI JIDJIIKTE TEricTeyre apHajFaH Kajaa TYpiH-
JieTi Tipey OaraHIapbiHa KOUBIIFAH Y3bIH/IBIFBI 1A~
MameH 120 cMm aTroMUHAN MaHIalIa HeMece Kyphl-
JIBICKA apHaJiFaH JeHreiaeH Typaasl. XKep Oerinen
JIEHTelre MeiinTi apa KalbIKTHIK Xep OeTi neHre-
HiHe TycipinreH apHaibl TyHpeyiliTep KeMeriMeH
opOip meHreimiH y3biHa OoibIHmA Oipaeit opHa-
nackaH 10 OekiTinreH HykTemeH eneHenai (16-cy-
pet). byn emmemuep xep 6eTi neHTeHiHiH opTaria
e3repiciH ecenrey yuiH Konganeians (Blaney &
Warrington, 1983).

OpOo3USUIBIK ~ KOMIpJIEpAiH OpHalacysl MEH
OJIApJIBIH OAFBITHI 3ePTTEY alMarkl iIiHIE Ke3ek-

COK TaHJanaabl. OpOip Oakpuiay HYKTECi Aepek-
TepIi eHTi3y HYKTECI pEeTiHIe KapacThIpyFra Ooia-
teiggai etin, GPS keMeriMeH HaKTHI OEKITLIE].
Jedasmusanslk, yaepicTepal 3epTTeyIli FaabIMIap-
IIBIH ecenTeyl OOWBbIHINA TOmbIpaK JIeHreiiHiH 1
MUJUTIMETpre TOMEeHJeyl TekTapbiHa 12,35 TonHa
TOMBIPAKTBIH KEIMEH YpJICHYIHE COiKec Keieli.
Opbip Ty#peyimrTeri KaWTamaMma eJImeMaep Op-
Oip Tekcepy *oHe JIepeKTep.li eHTi3y OaphIChIHIA
xyprizineni. byn emmemzaep Tombipak 0eTi 1eHre-
HiHiH e3repyiH, OeTki KabaTThIH YpJIeHYiH HeMe-
ce KepiciHie, aKKyMYJSIHsUTAHYBIH aiFaKTan bl
(Ypsilantis, 2011).

ApmulKublivikmapsl

- 3PO3USIIBIK OeJICeHIUTIKTI OaranayblH ap3aH,
JKEZIeIT KOHe OeiiTapart o/1ici OOJBIT Ta0bUTATEI,

- JIETEHMEH JKyHemi KaTemikTepai OoJabipmay
VIIIH eCeNTiK ajaHaapasl )KOHE OJapIbIH OAFBITHIH
KE3JICHCOKTBIK, TOCUTIMEH TaHAay KasKeT

KemmrimixTepi

- ecenTeyill JeHrel ajamaapMeH, TeXHUKaMEH
HeMece JKaHyapJiapMeH COHBIMEH Karap TOTBIPaK-
TBIH TOHJAI KOTCYBl OapbICBIHAA JKBUIKBITBHUIBII
HeMece KO3FaITBUTYbl MYMKiH, HOTIKECIHAE ©J-
hieyJiep MarbIHACHI3 OOJIBII Kalapl;

- Tydpeyimrep XKiHimKe >koHe Oenrini Oip 1o-
pekene MINrilm Kesedi, COHABIKTaH enmeynep Oa-
phICBIHIA OipAeii HYKTere TUMETCH JKaFaaiaa Kare
MOHIEP aJbIHYbl MYMKIiH;

- OYJ oic 3epTTey aliMarbl IIAFBIH KOHE €CeTl-
TiK alaHAap caHbl a3 JKargaiga KOJJaHbLIaIbl, all
VIKEH ayMaKTapJlblH TOIBIPAK DPO3HSICHIH KaMTY
MYMKIH emMec

Hepexrepmi Tannay

- aJIBIHFaH OJIIIEMAEP TOMNBIPAK KAMBLIFBICHI-
HBIH JCHT el 63repyiHiH OpTaiia MOHIEPIH eCENTey-
re nainananbuIapl, aTaaFal e3repicTep OalKairan
Oenrisi O6ip yaKbIT apalibIFbIH KOPCETY apKbUIBI 3PO-
3Ms1 KAPKBIHBUIBIFBIH aHBIKTayFa 00Jabl;

- KeHiH opTama MOHMEH CEHIMIepJiK Mexke-
cin ecentey ymiH CTBIOACHTTIH t-©JIIIEMIIAPTHIH
naiiananyra xxoHe ajJbIHFaH [aMaiap/bl e3apa ca-
aeIcThIpyFa Oonaasl (Blaney & Warrington, 1983;
Ypsilantis, 2011)

- neasuMsgaH TONBIPAKTHIH a3ybIHBIH Iama-
MEH aJFaHJIaFbl Oaranayiap MeJIepPiH TYKbIMIap-
JIbIH KaTbIC TEPEHMITIH OIlIey apKblIbl Oimyre 0o-
JaJIbl;

- TomblpakThlH YpJieHreH KaOaTBIHBIH KaJbIH-
JIBIFBIH HalIap OeIIIeKTEHIeH KbIPThUIFaH KabaTTa
KE3JIeCeTiH TOMBIPAKTHIH JKEKE KaJAbIK YHiHAiIepi
APKBUTHI 2 aHBIKTayFa 00J1a bl
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Kep 6eminoeci pomozpammempusn

Kakpra (xep Oerinzgeri) Qororpammerpus —
ayMarbl | mapiibl METpACH EHICTIKTI TyremiMeH
KAMTHTBIH aiiMaKTarbl 3po3usi JKOHiHAe TyOerei-
JIi aKmapaT ajiyFa kapaMibl Y3IiK 9J1ic OOJIbII Ta-

2-cypert
JKep b6eminoeci pomoepammempus (Ypsilantis, 2011 monimemmepi 6otiviHwa)

ObuTael. by o1ic eciMIiK ecrereH TemMIepIeri,
MOCEJICH, JKOJIJap, KYPhUIBIC alaHaaphbl KOHE JKOJ
TaJIFAMalTBIH KOJIKIIEH TalTajarad aiaanagarsl
KOJIIap/ia dPO3UsAFa MOHHTOPUHT JKYPri3yre TimTi
THiMII (2-cyper).

Eckepmy: asmop kypacmuipean

Kep Oerinmeri doTorpammerpusi — 3eprrey
HbicaHblH 300 MeTpJieH acmalThiH KallbIKThIKTaH
TycipiireH  (OTOCYpeTTepAeH KYpacThIpbUIFaH
OeitHeni eHmeyneH Typanasl. CaHIBIK KaMepaHb
aJJIbIH-aJIa X, Y J)KOHE Z KOOpJUHATajap KYHeCiH-
ne Menmepien airy KaxeT. JKep OerTiHiH AeHTeidi
e3repyiH Oakpliay YIIIH IIAPTThl CaHAK JCHreHi
perigge Oip HeMece OipHeIe TypaKThl OCKITUITeH
HYKTe KolbUtanel. Tipek HYKTeci peTiHjie Tay >Kbl-
HBICTapbl HEMecCe JKepre TepeH KaFbUIFaH MEeTaJll
OUIIK maiajaHbUIa b,

Tycipinren gorocyperrep/ieH KOMITBIOTEp MEH
apHaiibl OaFjapiaMaiblK KaMChI3JIaHIBIPYy KOMeTi-
MEH ep OCTIHIH CaHIBIK YITICI KypacThIPbIIaIbL.

Apmuigubiisikmapol

- 3pO3us OCICEHIUTITIH TIKEJIeH eTiCTIKTE JKBII-
JlaM KOHE THIMJIl JI9JJIIK JICHICHl JKOFapbl TYPIC
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eiieyre OoJiajipl, Oy PeTTe ecen allaHJdapbIHbIH
MeJliepi alTapipIKTail e3repyl MYMKIH (aynaHbI
| mwapmibl MeTplieH eHiCTIKTiH OYKil aymarbiHa Jie-
HiH);

- eriCTiKTe XYMBIC )KacayFa apHaJIFaH KypbLi-
FBUIAP KYHBIHBIH JKOFapbl 00JIMAYHhI;

- op0ip ecen aaHaaphbl YIIiH MBIHJIAFaH JIEPeK-
TepJli eHTi3y HYKTEeJepiHi O0ma b,

- TIpeK HYKTeJepiH xep OeTi IeHreifineH TOMeH
Ka/iay apKbUIbl OJIAPJBIH JKBUDKBITBITY MYMKIHIIT
JKOUBIIa b, COHBIMEH KaTap, Kayilci3AiK TYpFbICHI-
HaH, 3epTTey ayMarblHAa PEeKPEaIsuIbIK OeICeH -
JIKTI (BEJIOCUTIC/IIICH, XKasy, aTIIeH CEPYCHICY KOHE
T.0.) iCKe achIpyFa MYMKIH/IIK Oepe/i;

- OYKLJ 3epTTey ayMarbl YIIiH TOIBIPAK, dPO3Hsi-
CBHIHBIH KEHICTIKTIK TapalybIHBIH JKaH-)KaKThl Kap-
Tachl JalbIHAIabl;



H.C. Cuxanosa xone T.0.

- (orocypeTTep MEH KaTBICTBI JEPEKTEPAiH
JKUBIHTBIFBI DJICKTPOHJIBI TYPJIC CaKTallaJIbl;

- COHBIMEH KaTap OyJI SIICTi 3PO3USIIBIK YIITi-
Jepi Tekcepy OaphICHIHAA MaiIananyFra 00Ia bl

KemmrinikTepi

- YIIKEH eJIeM/JIeri ecenl alaHIapbIHIarel Jie-
peKTepal eHAeyre KaXeTTi OarmapiiaMaliblK Kam-
CBI3IAHJIBIPYABIH Ka3ipri TaHIAaFbl KYHBIHBIH KbIM-
OATTHIFEL,

- ecIMJIKTEp kep OeTiH KeJereineyi apKbUIbI,
3epTTey ayMarbIHBIH OCHI OOJiriHae ejmemep
JKYPTi3yIi KUBIHIATAIbL;

- Kasipri TaHJIa MYHJal JCHTeHJIeri MOHHUTO-
PHUHTTI KXYpTi3e alaThlH TOXIipHOemi capamnmbuiap
MEH KayanThl YUBIMIApAbIH THIM a3 OOTYBI;

- )Kep OeTiHmeri Ke3-KeITreH OOBeKTIHIH, Meilm
OJ1 TeceHil KabaTel OOJICHIH, Tac HeMece Oacka Ja
3aTTapIbIH KO3FAITyBl AEPEKTEpi OHICY OapbICHIH-
na OarapiaMaMeH TONBIPAKTHIH aibUTybl HEMece
AKKyMYJIIHUSUTaHYBI JIeT KaObUIIAaHybl MYMKIH.

Hepexrepai Tangay

- ecen aJaHjaphl METiHET] )kep 0eTi TopbIHaH
TOTBIPAKTHIH OETKI KaOaThIHBIH YPJCHYI, )Kep Ka3y
JKYMBICTapBl OapBICHIHIAFBI YHIHAIEp MEH Ka3bIH-
IpUTap KejeMiH aHbplkTay ymin ArcGIS (memece
ke3-kenreH 6acka ["’AXK TonTamanapsr) naianansl-
JaJel;

- aynaH Oipiiri YOIiH TOMBIPaKTHIH >KOWBLTYBI
HeMece aKKyMYJSLUSUIaHYbIH aHBIKTAY YIIiH, HEMe-
ce Jpo3usTIaHFaH ayMak OipJIiriHeH TOHHaMEH Oell-

3-cyper

riiey YUIH TONBIPAKTBIH JKaJIbl )KOHBUTY HeMece
KOCBITY KoJIeMi ecen ajlaHbIHa OeJTiHe i,

- XKep Oeti pororpamMmMeTpHsCH TONBIPAKTHIH
KOUBLTY HEMece aKKyMYJISIUSUIAaHY KapKbIHIBUIbI-
FBIH YJIKCH ayMmakTapia (MOCEJeH KaJlbl CHICTIK
YIIiH) J9JAITT CAaHTUMETpre JeiiH koHe emmemi 1
M? IIaFBIH ajlaHKalIapaa J9Jirt MUJUIUMETpre jae-
WiH aHBIKTayFa MYMKIHIIK Oeperi;

- xep Oeti (oTorpamMMeTpusCHl daici dpTypi
(bakTopyap MeH azaM SpeKeTi HOTIKECiHAe maiiia
OoJFaH SPO3MSIHBI TIKeJIeH oJIuey ynaepici yuin 6o-
JIarmarel 6ap JKoHE dJIeyeTi 30P.

IllanmymKpiu KypolizvlHbl RALOANAHY

Xorapbina atanFaH oOIiCTep TONBIPAKTHIH
a3yblH, SIFHM DPO3USHBIH CalJapblH Oaranayra
MYMKiHAIK Oepeni. [lerenmen, onap 3po3usi Mexa-
HU3MIiH 3epTTeyre KayKapchl3, OHBI JKeTe TyCiHOeH
APO3USUIIBIK, YIepicTepli 0ackapy >KOHE COHBIMCH
KaTap OJIapbIH IMaiia 00ysIH O00Kay KUBIHAAY.
KapamaiipiM TimMeH alTKaH/Ia JKell dPO3HsICHI Yie-
pici aya aFbIHJAPBIHBIH BIKITAIBIMEH TOTBIPAK, I110-
FBIPBIHBIH KO3FallyblH Oinaipexai. Bym miorsipasiH
Ko3Fasry ce0e0iH aHbIKTay YIIIH 3PO3Hs YAepiciH-
Jieri KaTThl (pa3aHbIH aFbIHBIH eJIel OuTyimi3 Ka-
xket (Ky3nernos & I'mazynos, 2020). Ka3zipri Tanma
OyJ1 MakcaTTa TONbIpaK OeJIIEKTEePIHIH KBUDKYBIH
TIpKEWTIH OPTYpal MmIaH-, TOMBIPAK TYTKBIIITAp,
CY3TiIep, MbE303JICKTPIIK KYPBUIFbLIAp KOJNJaHbI-
nmanel (3-cyper).

«Menoec kaxnanvly coiHamaanzviiumoly Oetineci (Mendez, 2022 monimemmepi 6ouviHwia)

Eckepmy: asmop xypacmuipean
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Hednsuusibik yaepictepai 3epTrey OapbichiHAa
napaJulesieTnuIie]] KalbIHIaFbl Kopamnka yKcac, 0ip
KBIPBI KAOBUTJIAY TECiri OOJIBIN TA0BUTATHIH IIaH- He-
Mece TOIBIPAK, TYTKBIIITAP KEHIHEH KOJIJIAHbBLIAIbI.

Apmuigusinvikmapel

- DPO3UST MEXaHM3MIH 3epTTeyre MYMKIH/IK Oe-
peni, apo3ust yaepiciHae KarTel Gpa3aHblH, SFHH TO-
TIBIPAKTHIH aFBIHBIH onmey Kypansl (Ky3memo &
I'mazynos, 2020)

Kemwinikmepi

- TOMbIpaK O6JIIEKTepiH ajblll Kele KaTKaH
aFBIHHBIH OMIKTITI YJIKeH OONyBl — IIAHABI JAaybli-
Jap Ke3iHgeri Tyrac maH (pPOHTHIHBIH KaJIbIHBIFbI
OipHeIe )y31eTeH METPre KeTe i,

- aya arbIHbl KYPBUIFBI apKbUIBI OTIIl KEeTe aj-
MamIbl;

- Oemextepiy exdyip Oeuiri, acipece mManaa-
JIaphl, MMAHTYTKBIIITAH OTII KeTeIl;

4-cyper
Lesut'”’

Gumey et al. 2022 monimemmepi dotivinuia)

Ecxepmy: asmop xypacmuipean

1¥7Cs — sxapThitail biabIpay Ke3eHi mamamer 30
KBUIIBl KYPaUTBIH pPaJIMOAKTUBTI JKacaH bl U30TOII.
e3nii-137 TonbIpakka TYCKEH Ke3/€ XKeIeN KYThI-
JIBITI, TOTIBIPAK, OOJIIICKTePIHIH HOHAIMACY TeTiMIe-
pimMeH Oepik OaiinaHbicapl )KOHE dcipece KoMK
opTaja OaitaHbICTIalTHIH KYHTe aybicas (I'ycapoB
et al. 2018). ’Cs paguoHykIHAiMEeH TaHOATaHFaH
TombIpak, OeekTepiHiy Oip nanmmadT Hemece
naHmmadTTap apachblHAA KO3FAJIBICBIHBIH HETri3ri
(haKTOPBI — Kell )KOHE Cy IPO3HUSICHIHBIH (PUIUKAITBIK,
yaepicrepi Oousbin Tabbutas! (Ritchie & McCarty,
2003; Ypsilantis, 2011). Ie3uit"*’ morbIipiaanybIHBIH
«WBIHBD) TOMBIPAK TYPiHE JKOHE KIMMaTKa Oaiina-
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Lleawit-137, Brfir

B 180 - 230
W 170 - 180
B 160170
B 150 - 160
B 140 - 150
B 130 - 140
B 120130
] 100 =120
B 5-100

Jlepexmepdi manoay

aFbIHHBIH, JKBIIAM/IBIFBIH €CENTETIN KYPBLUIFbI
COpy TECirl MEH epKiH aFbIHJIAFbl JKbUIaMJIBIKThIH
TEHIITIHE KOJ JKeTKi3yre MyMKIHIIK O6epei

Lezui’’

COHFBI XKBUIJIAPHI TOMBIPAK APO3HUICHIH OAKBI-
may yuriH rFameimMpap amsic (ABctpanus, AKII,
Anrnus, Apreatuna, I'pexus, Kana 3enannus,
JKanonus, 3um0Oa6bBe, Mcnanus, Kanamga, Ma-
pokko, Hurep, Pympinusa, Cnosakus, Typxus,
Y nei6putanus, Opanmus) xoHe kakelH (KpiTai,
Peceli, YkpauHna) mer enjgepie Mapkep peTiH-
ne Ie3mit'’” pagnonykaumin (4-cypeT) KeHiHEH
Kosganein Kyp (Sac et al., 2008; Ypsilantis,
2011; Fulajtar et al., 2017; Loughran et al., 2002;
Mabit et al., 2008; Zhidkin et al. 2020; Golosov
et al. 2021).

PAOUOHYKIUOTH XPOHOMApPKep peminoe NaudaiaHbin, Monvipar 3pO3UACLIHbIY KapKbIHOblLIb2bIH Oazanay (Tpo-

qopora

HBICTBI — CyOCTpaTThIH O€TKi JeHreiineH 2-4 cM.
Kepre KoMillyl MyMKiH, )KOHe eTiHIIITIKTEe maiiana-
HBUIMAHTBIH ©T€ KBIIIKBUI TONBIPAKTAP YIIIH FaHa
Cs kamwuisipiaap OOWBIMEH TITiHEH KOIIi-KOHbI
apKbUIBI 5-6 cM-re neifin kemineni (5-cyper).

ATanFaH OJiC JKalIbl TOMBIPAK MAaCCAChIHBIH
JKBUDKYBIH OarajlayFa MYMKIHAIK Oepeni, aereH-
MEH KBUDKYJBIH (hakTopyiapbl Ke3-KelIreH OOIybl
MYMKIiH, COHJIBIKTaH HaK, eJl PO3USCHIH OaKplIay
0apbICBhIH/IA, SIFHU KO3FAyIIbl KYII PETiH/AE TEK Kel
Ooutbln, an Kairan ¢axTopiaap (Cy po3uscChl, XKep
KBIPTY KOHE T.0.) OalikanMaraH/a, 9/1ic IEKTeNTeH
aliMaKTa mai/1aTaHbLTy bl MYMKIH.
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5-cyper
Cmpamosemoapowiy 1 orcone IV goipmuicoinbiy Kumaceinoazel ’Cs woavipvinviy mizinen mapanywl (I'vcapos et al., 2018
Monimemmepi OOlibIHULA)
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Ecxepmy: asmop Kypacmovipean

ApmuviKupiivikmapsl

- TOJIBIFBIMEH CyalbIPHIKTHIH HEMece OYTiH JIaH-
namadTThIH JICHIeHiHAEe JPO3HSHBI y3aKMep3imi
3eprreyre Oonazasl (Ypsilantis, 2011; Fulajtar et al.,
2017);

- JKeJT DPO3USCHIH YIKEH ayMaKTapa Oaraiayra
6omanel (Sac et al., 2008)

KemmrimikTepi

- KbICKaMep3iMJi 3epTTeyJiep/ii, MOCEIICH, 3PO-
3UsiFa KapChl MapajapiblH THIMAUITIH Oaranmayra
JKapamchI3;

- TOTBIPAK ChIHAMAJIAPhI KOI MeJjmepsae 0oJ-
FaH JKaFJaia 3epTXaHanblK Tangayiapbl Kyprizy
KYHBI ©6T€ KOFaphl 00JIaJIbI;

- JKeJN DJpo3usCHl OaliKanaTbiH ayAaHAap.IbIH
koemiiriaae Cs'* morpIpiaHysl TOMEH, COJ ce-
0erTi TOIBIPaK dPO3USICHIH 3ePTTEYAC KATe HOTHUKE-
TIepIiH JKOFapbl 00Tyl

Jepekrepai Tangay

- aJBIHFAH JICPEKTEP/Ii TOMBIPAKTHIH MIAWbLTYbI
HeMece aKKyMYJISIIHS Kacalybl IIaMachblHa KENTipy
MYMKIHIIIT1

- YATLICYAIH €Ki Typi 0ap: SMIHMPHUKAIBIK, KOHE
TEOPETUKAIBIK

Ken sposuscein ynziney
Tonblpak, a3yblH >KapThUIaliCaHIBIK, Oaranay
MaKCaThIH/IA JKEJI IPO3USICHIH YITLIey (MOIEIbILY)

XX FacwlpipiH, 60-mbl KbULAapsl OacTanabl. Ken
JPO3UACKHIH YATUICY KOTI JKaFaia skapThlIaid SMITH-
PUKAJIBIK 9J1ic OOJBIT OTHIP KOHE 3epTTeyJiep Oell-
rimi Oip amaHkail KeJleMiH/e JKYPTi3imin, KoJIaHbI-
JaTBIH YIT1 COJ )KEPJIiH epeKuIeTiKTepi MeH KyiiHe
COMKeC KamnOpIeHIipisice, HAKTBI COJI XKepre FaHa
©3eKTi OOJIBIIT OTHIP, Kazipre AeliH omOeOan Hax-
THI 9iC Taia OoJFaH >KOK. OpHHE OYJI TYpFBhIIaH
TOIBIPAKTHIH MAHBUTYBIH (CY DPO3HSICHIH) MOJACITH-
ney OarbIThl SIAeKaa JKe[en IaMblll, KONTereH
ombOeban yarinep xapeik kepai (USLE, RUSLE,
MUSLE, WEPP, SWAT sxane T.0.).

DOMIUPHKANBIK YITUIEp €H KapamailbM >KOHE
0aKpuTay MEH DKCIEPUMEHTANIBI JepeKTepre He-
riznenenai, SFHU OJlap MOH-KAWIbl AWKBIHIANIbI
JkoHE OoamrakTa He OOJATHIHABIFEIH OoJmKayra
KeMekTeceal. MyHan yariiepis 3po3usHbIH Ke-
HICTIKTIK Tapaysl )KOHIHAE aKkmapaT 00oJIMaybIHAH
TYBIHJAUTBIH HIEKTEYJIepi MEH KeMIIiTiKTepi 060-
nanel, nereaMen ['AXK-maTdopmanapslH KomaHy
OappicbiHIa Oyl KeMIIUTIKTI eHcepyre Ooyaibl.
Ou3uKaNbIK yATUIEp (QyIaMEeHTAIIBl 3PO3IIIBIK,
yZAepicTep MeH 3aT MeH YHEPTUSHBIH CaKTalybl 3a-
HBIH EHIipyTe OalaHBICTHI TaHBIM-TYCIHIKTEpTre
Herizaeneni. Teopus Ky3iHAe KaXeTTi mapaMerp-
nepai emeyre 0o1aapl, IeTCHMEH ToXKIproeIe ma-
pameTpnepain Oipmama 0eirin opaaibiM Kaauop-
JIET OTBIpYFa Typa Keemi.
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XKen spo3usceH yarisiey TeHaeyiepiHiH He-
risrinepi: WEQ, RWEQ, GIS-RWEQ, WEPS,
WEELS xone 1.0 (6-cyper). dedasauusasik
yaepictepai 3epTreyai 0enrii 6ip KaubIKa Kell-
Tipim, xkyHeneyaiH eH anramksl Kamamber AKIII
Jpo3uATaHy MEKTeOiHIH eKinaepiMeH yHbIMaac-
TBIPBUIFAH JXKell 3po3usicel TeHaeyi — The Wind

6-cyper

Erosion Equation (Woodruff & Siddoway, 1965;
Shrestha, 2008). byn yari aptypii aiitmakTapaa
CHIHAJBII, €HTi3y JIepeKTepi KaauOpieHl KoHe
reoakIaparTeIK KyleJaepMeH Oipre maijganaH-
FaHJIa ’eJl 9pO3UsACH alina 60y Kayrmi 6ap xep-
Jepal aHbIKTayJa aKUKaT IIamMara cOUKec HOTH-
JKeJIep aJbIH/BI.

Ken sposuscein 6onrcay arcyiieci (WEPS) Kondanywwinwiy epagpuxanvix unmepgetici

W
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Ecxepmy: asmop xypacmuipean

Ken sposmsicer TeHneyi (WEQ) ke3-kenreH
MaTeMaTHUKAJIBIK TeHICY CeKimi Oenrir Oip mapt-
Tapra cyleHelli, HaKThI OipkaTtap ¢axkTopiapra Oaii-
JIAHBICTHI TOTIBIPAK a3YbIH O0JDKayFa MYMKIHIIK Oe-
peni xaHe Keneci hopMyliaMeH ecenTelNe/i:

Q=f(E.LK.C.L V)
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oy xepaeri Q — Genrini 6ip Oerren (Oet Gipairi-
HEH) XBUIBIHA JKEJT APO3UACHIHAH TOIBIPAKTHIH a3y
MYMKIHJIT;

E — F_ xoopdumuenTiMen ecenTeneTiy, Tombl-
paK KaOBIPIIAFBIHBIH OOTYBI XKOHE OHBIH TYHIpIIiK-
TemyiHe (A) TOyeIN i TOMBIPAKTHIH a3yFa OeHIMIIT;

I — enicTik;
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K — XKbIpThUIFaH KepiepliH Keaip-OyAbIpIIbIK
KOD(PUITHEHTI;

C — xenuin oprama XbUIIaMJIbIFBl V MEH TO-
MBIPAKTHIH BUIFAJIIBLIBIFBIHA W TOYEI/II TOIbIPaK-
TBIH XKeJl DPO3USICHI KITUMATTHIK WHJICKCI;

L — e OaFBITBIHAAFRI €TICTIKTIH KOpFaJIMaraH
0eITiHIH Y3BIHIBIFHI;

V — ociMIiK »KaMBUIFBICEI MEH aHBI3IBIK Kal-
JIBIKTap/IbIH TOIBIPAKTHI KOpFay Oajamach:

V = RSK,,

Oy xepaeri R — ayman Oipimirinaeri ecimMaik xa-
MBUIFBICHI MEH aHBI3/IBIK KAJIIBIKTapIbIH MacCachl;

S — ecimaik OipIiKTEepiHiH KUBIHTHIK OCTIH ec-
KepeTiH Ko ULNEHTI;

K, - OCIMIIKTEPIiH KEHICTIKTIK OpHAJIACyBIH
eckepeTiH K03 huueHTi.

WEQ Mopenin mainanaHbII, FaIsIMIap KaKbIH
mieTenicH MOHFOIUS TEePPUTOPHSICHIHIAFBI YIIeC-
Kilepae Oakplaayiiap JKYprizi >KOHE HOTIKeIepi
JTAJTaJbIK,  KaFdalJarbl AKCIEPUMEHT KOPBITHIH-
IeIcbIMeH Tycma-Tyc kenai (Mandakh et al. 2016).
Hednsauuanslk yaepicTepai yarineyaiH kemeci Ka-
JlaMbl — 3epTTEYJIepAl TeTiMIep ACHTeiiHeH OHIPIIK
MacmtabKa JeiiH KeTunipy Makcarbiana Revised
Wind Erosion Equation (RWEQ) — xetinnipinren
tenzeyi kacaneirn, AKI-Ta celHaKTaH COTTI OTTI.
['eoakmaparThIK KyHenepaiH reorpadusuiblK, 3epT-
TeyJepre AeH e eHyl 9po3usl YIepiciH, OHBIH 1IIiH-
JIe TOTIBIPAKTHIH JKEIIIH OCEepPIHEH a3ybl KYOBLIBI-

7-cyper

CBIH YJITLIIEyTE JIe Taliananyra ceoern Oonsl. SFHM,
Kazipri TaHOaFrbl KOJIAHBUIATHIH YITIJIEp TYTenre
KybIK ["AXK-Fa kipikriparen. EBpona KypibIFbIHa-
FBI OlpKaTap eljiepMeH KapKbUIaHIbIPhIIaThIH «EB-
POTANIBIK TOMBIPAKTApP TYPajibl MOJIIMETTEP1 OHICY
Opransirey (ESDAC) yiieimpacteipran WEELS,
Wind Erosion Prediction System (WEPS) sxone
GIS-RWEQ (Borrelli et al., 2017) xo6anapbIHbIH
notwkecinne WEPS sxene GIS-RWEQ yirinepi
JKapPbIK KOP/I.

Kep cepikmik 6akblnay

KambikTbikTan 30HaBUIAY JepekTepi Kep Ty-
paibl FRUTBIMAAP OAaFbITHI OOMBIHIIA cajaiapIbIH
KONIIUTrHAE MailanaHblIaThIH SJIiC, SpUHE, TO-
TMIBIpaK, PO3MICHIH KapTorpadusiiay koHe OaKblIay
OapbIChIHIAa KeHiIHEH KOoaanbuiaabl. COHFBI Ke3Jepi
KEHICTIKTI CypeTKe TYCIpeTiH ep CepiKTepiHe op-
HATBUIATBIH KaMepalaplblH MYMKIHAIKTEpI apThIl,
JKOFapbl JKOHE OTe JKOFAphI JOIIIKTET1 OcitHemepIi
KaMTYBI TOITBIPAK APO3USCHI YIEPICIH YIKSH ayMaKTa
3eprTeyre cenTirin Turizai (7a-cyper). ONmICTIH aj-
TOpUTMI Keneciziel — Tycipinren Oeiine / Oeitnenep
KaTapbl reoaknapaTThIK JKyierep KOMeTiMeH aBTo-
MaTThl HEMECE KapThUIall aBTOMATTHI TYPJIE TOITAC-
THIPBUTBIT, Aetmdprenesni. [lemmdpiey aManbHbIH
HAKTHUIBIFBIH Oaranay MakcaTblHIa JeHr(pICHIeH
alfMaKTHIH Ke3 KeJITreH HYKTECIHeH OaKpUIay TeliMmi
KE3JICHCOK TaHJAJIBII AJIBIHBIN, CApaIllibl Ko30eH
0Ty apKbUTBI aHBIKTAY aMaJIbIH KYPTi3ei.

a) JKen sposuscel kepcemxiwmepin 6azanayoa opmypii KeHICMIKMIK KOLI0aHy MAcuimabbiHOa2bl KAubIKMbIKMAH 30HObLIAY

navoananvli2an 3epmmeyiepoiy OyKin anem OOUbIHIWA Yaeci;

0) Ken sposuscvl kepcemkiwmepin 6azanayoa KawbIKMbIKMAH 30HObLIAYObIY Opmypli UHOUKAMOPAApsl NAtlodaiaHblLIeaAH
sepmmeynepoiy eanamovix yaeci (Lackoova et al., 2023 monimemmepi 6ouivinwia)

@ 6rpnix
@ Fanawasi
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Ecxepmy: asmop xypacmuipean
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XKep cepikTik JepeKTepai jKel 3pO3UsCHIH Kap-
Torpadusiiay OapbICBIHIIA, YKET IPO3HUSICHIHA YIITBI-
paraH eHipiepai Oalikay >KOHE JKel 3PO3USICHIHA
MIATIBIKKAH TeIMIEP/IiH KAIIbIHA KEJTy YaKbIThIH
TipKey Ke3iHae Naiigananyra Oomanel. MaceneH,
kermmriikke 6enrir Landsat TM skep cepirineH op-
TYPJi Ke3eHepae TycipiareH OeiiHenepai JUHaMU-
KaJIbIK HEMECe KOITyaKbITThIK CaJIBICTBIPY TOCITIMEH
men Oacy yaepiciH kaprorpadusuiay OapbIChIHIA
KoJmanyra 6omaasl (70-cyper).

KalbIKThIKTaH 30HIBUIAY KE3iHJIE peabe]TiH
9PO3USIIBIK, KAJBINTAPHI JKOHE IPO3Ms KE3EHJEPiH

8-cyper

aHBIKTayFa, CABICTBIPMAIIBI TYP/C JKAKBIH YaKbIT-
Ta (adPOFAPHIMITHIK, CYPETKE TYCipyIeH Oepi Kapaii)
OalikaiFaH 3pO3MSUIBIK YIEpicTiH maiina Oony ce-
OenTepiH, 1aMy OaFbITHIH 3epeeyre 0omaasl. Ipo-
3UsUTAaHFaH JKOHE aKKyMYJISIHSUIAHFaH TOTBIPAKTHI
aHBIKTAY/[bIH HETi3I1 KaFuIachl aKKyMYJISIIIHsIIaH-
FaH JKOHE DPO3USFa MANBIKIIAFAH TOMBIPAKTAP IbIH
[IAFBUIBICYBIHBIH CIEKTPJIIK CHUIIATTaAMAChl ©3rellle
OonyeiHma. bynm skepae TomblpakThiH OeTKi Kada-
TBIHBIH XHUMUSJIBIK JKOHE (DU3MKAJIBIK KacHEeTTEpi
TOTIBIPAK OOJIIEKTEPiHIH KO3FAIyhl OapbICHIH/IA ©3-
repicke TyceTiHairiMeH Tycinaipineni (8-cyper).

Diip keni ¢y arabvinviy (Aecmpanus) MODIS ocep cepicinen 28.10.2003 xkyni mycipineen 6etineci. Ax wan
winetii (dust) Kypeazan ken mabanoapuvinan kemepinedi, @pom KeriHiy momenei 6onicindeci KOHblp mycmi
wan JHcaublibiMoapoan ypienin kenedi (www.interscience.wiley.com/journal/espl monimemmepi 60tiviHia)

Lake Eyre

Ecxepmy: asmop xypacmuipaan

CanpicThIpMalbl TYpHE KaKbIH/AA YIIBIPBUIFaH
Landsat-8 xoeHne Sentinel-2 xep cepikTepiHiH *ke-
TUINIPINTEH pPaguoOMETPIIiK JKOHE KEHICTIKTIK CH-
naTTamMaapbl KOImyaKbITTBIK ASPEKTEpIi EpKiH KOl
JKETIMIII €Ty apKBUIBI, DPO3HSUTBIK YIAEPICTEpi Kap-
TorpadusiayFa eJmeyci3 yJiec KOCTHI.
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INNamink:

Lllexmeynep

- TOTIBIPAK, JKaFaiIapbl OpTYpIl YIKeH ayMak-
TapAarkl eTiCTIKTEpl Oaramnay;

- HaKThI aTMOC(hEpaIIbIK, TY3eTyJep XKoHEe OYIT-
Tap MEH OJIAPIBIH KOJICHKEICPIH KACBIPy KaKEeTTi-
JIiTi;
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- KOpILIaraH opTa KYHiHIH almyaHTYpJIifiiri, oci-
pece TONBIPAaK, JKaMBUTFBICHI KYPhIUIBIMBIHBIH OpKEJI-
KIJI1r;

- )Kep CepIKTIK IePEeKTepAiH OYPBIHFBI KbUIIAP-
Fa KETICIEYIIiTIr TONBIPAKThIH OHIM/II KaOaThIHBIH
OacTanKpl KaJbIHJBIFBIH aHBIKTAyFa KHBIHJBIK TY-
FBI3AIIbI.

ApmulKutblieiKkmapul

- YnkeH aymakTapAblH O€TKi KOpiHICi Typassl
aKnapar anxyJblH CaJbICTBIPMANIbI TYpPJE YHEMII,
JKEJIeTT )KOHE D1 TOCL;

- Kes-kenren aiiMakThIH cypeTTepin 6enrini Oip
YaKbIT apajibIFbIH/IA allyFa MYMKIHAIK Oap, col ap-
KBUTBI OaKbIIAaHATBIH YACPICTIH ©3Trepic JUHAMHIKA-
CBIH KaJaranayra Ooyampl;

- Canpgplk OeliHenep OpTYpHl dmic-ToCUIIEP
KOJIJaHbII KOCBIMIIIA TaJlIayFa KoHe OpTYpJIl mapa-
METpJIep MEH cHTaTTaMallapblH OaranayFa TYPaKThl
TYPJE SpJabIM KOJI KETIM/Ii;

- XKep cepikTik mepexTep YIKEH ayMaKTapaarsl,
COHBIMEH Karap JAalajblK 3€pTTey MKYMBICTaphIH
KYPTi3y MYMKIHIITT KapacThIpplIMaraH HeMece
KUBIHIATBUIFaH aliMaKTapJaFbl, TOMbIPAK 3pO3Hs-
CBIH Oarajay/ia HaKThI, YHEM/II )KOHE CEHIM/II dieye-
Ti 30p;

- XKep cepikrik OeitHenep/i maiganaHy TOIIBI-
PaK 3pO3USCHIH CaHABIK TYpAe Oaraanm, )KeprilTiKTi,
VITTHIK JKOHE OHIPJIIK JEeHreiae 0akpliay MyMKiH-
JIKTepiH e9yip KeHEHTTI.

Kemwinikmepi

- MynbTHCIIEKTpaIbl JepeKTep OpbIHOAcap
JiepeKTep OOJFaHNIBIKTAH, SIFHU TOTBIPAK 3PO3HSCHI
KOPCETKIITEPiHIH 91 enmemMaepi emec, Oenrimi
0ip KacweTTepAiH CIIEKTPaIIbI CUTIATTaMAaCKI OOTYHI
ceOenTi anblHFaH aKmapaTTapibsl TeKcepy (HaKThI-
JBIKTHI Oaranay, Kaauopiey) KaKeT;

- CeHCOpnap/IbIH TOMEH CIEKTPAIJIbI IBIIIT;

- OcCIMIIK KaMBUIFBICHI KeJlepri KeITipMereH
JKarFgalaa JKep CepikTik OeiiHesnep TOMbIPaKThIH
0eTKi KacHMeTTepiH FaHa aHBIKTAayFa MYMKIHJIK Oe-
peni.

epexmepoi manoay

- XKep cepikTik MMKi AepeKkTepai Tajnay, erep
OHBI aBTOMATTaHBIPMaFaH JKaFai1a — )KyMbIC KO-
JBIH ©TE Y3aK YCTaWTBIH yaepic. JlereHMeH COHFBI
KBUIIAPHI JKEP CEPIKTIK CypeTTep/Ii aBTOMATTaH IbI-
Py OarbITBIHOAFBI JKETICTIKTED HOTHXKECIHIC KYM-
caJaThlH YaKBIT TIeH €HOCK pecypcTaphl enoyip Te-
MEHJIE/I.

Ywkprucers yuy annapammapul

CoHFBI OH JKbUI KOJEMiHAE AK30TeHII YAepic-
Tepal 3epaeney OoibIHIIA OeNceH Il Typae Kojma-

HBUIBII JKYPreH OaFblT — VIIKBIIICHI3 YIIy arma-
parrapbl — KBaJIpOKOINTEpJep/ie Hazap ayaapyra
TypapnbIK. Herizi, kemmIislik XaablKKa «IpoH» Je-
TeH aTayMeH OeNTiii IIaFelH Ta0apuTTi KYPBUIFbI-
nap Kerrait memnekeriniH DJI koMmaHUsICBIHBIH
Phantom, Mavic eHiMaepi apKpUIbl €TEHE TAHBIC
Oonasl. Byn skepae HaKTHI anmapaTTbIH «KBaApO-
KONTEp» aTailybl — YIIy KaJaKIIanapbl TOPT POTOP-
ra OekiTinyiHze, SIFHU, POTOP CaHbIHA OAaNIaHBICTHI
aTaylapbl TPUKOIITEp, OKTOKOINTEp OOJBIN e3repe
Oepei.

XKen 3po3usichl canbICTBIPMAIIBI TYPJE KBICKA
YaKbIT apajbIFbIHAA AYJICH KYIINEH COFBIMN, TOIbI-
paKThIiH OeTKi KyHapiibl KaOaThIH YHIBIPHIN KeTe-
TiH YJepic eKeHIrH ecKepceK, Kol XKaFaaiaa xep
CEepIKTepiHiH OepeTiH cyperTepi KaXeTTiTiriMizmi
TOJIBIK, KaHAFATTaH/AbIpa aJMail skaTabl, OHbIH Oip-
Herre cebe0i ae Oap. bipinminen, sxep cepiri 6enri-
71 Olp TEpPUTOPHUSHBI CypeTKe Oip Tycipilm KeTKEeH-
HEHEH KeHiH, Keleci KalTtanama cypeT keMinae 16
KYHHEH KeWiH Tycipijeni, eKiHIiaeH, )Kep CepikTe-
PiHIH HETI3Ti CypeTKe Tycipy aliMarbl — YJIKeH Ka-
Jajap MEH METaroJucTep, OHIIpic OLIaKTapbl MEH
OHEPKOCIIT OPTAIBIKTAPHI, OCKEPH JKOHE CTPATEIHs-
JIBIK, MaHBI3JIbI OOBEKTINIEP. ATalFaH aiiMaKkTapIbIH
KOpiHicTepi COHFBI YITifEeTi KaMepa OpHATBUIFaH
XKep CcepikTepiHeH Tycipiice, IMIajFaiiia opHaiac-
KaH eTICTIKTep MEH MIaHIbI NayblT alilMaKTaphl, KO-
OiHe ecKi cypeTTepMeH KaJlblll KOsiibl (9-cyper).

KpIcka yakpITTa 03repill OTBIpaThIH yaepicTepai
(mmanap! AayBUIIBIH TONBIPAKKA 9Cepi, ©CIMIIKTIH
BEreTalMsIbIK Ke3eH OapbIChIHJIAFbl JTMHAMUKACHI
xKoHe T.0.) 3epTTeylae KBapOKONTEp TamnThlpMac
Kypas O0JIbITT TaObLIa bl

ApmuiKuviiviest

- CaJIMarbl JKCHUI, Oepik MaTepuangapaaH aa-
WBIHIaJIFaH;

- OacTamkpl ICHTeHIeT] ToTaMalapbIHbIH Oara-
CBI CaJIBICTBIPMAJIBI TYPJIE ap3aH;

- COHFBI YIITIZIET] HyCKaJIaphIHIa OacKapy Iyib-
TiHE PKpaH OpHATBUIFaH, OyJI anmapaTTsl OacKapyFra
enyip KOMeKTeCe i,

- Oackapynbl yipeHy ete xeHil, Android riat-
(dopmachiHIa JalbIHAATFAHIBIKTaH, COHFBI YIITijIe-
ri TenedoHaapasl Oackapy ACHTeHiHAE KUBIHIBIK
TYFBI30aiIbI, OKBITBUTFAH Oip MaMaHHBIH 031 KBaJI-
poKonNTEpi TackIMaNIal, Yy MappyThiH Oacka-
PHITL, YIIBIC OApBICKIHIIA TYCIpITeH OeiHenepi oH-
Jieit Oepe anajsr;

- MYMKIHAIKTepi KYMIEHTIITeH MYJIbTHCIIEKT-
panasl kamepanapabl, LIDAR »xoHe T.0. KockiMIIIa
OeJmexTep i OpHATY MYMKIHJIITT KapacThIPBIIFaH;
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9-cyper

Kwvizvi10poa obnvicvindazvl kypiwmix arkanmapel (16.06.2019 xyni mycipineen) men Kuvisvinopoa xanacvinviy (19.04.2023 xyni
mycipinecen) Google Earth nnamgopmaceinan 6ip meseinde scykmenin anvinean oeinenepi

'aTa|cetiki: 6

Ecxepmy: asmop kypacmuipean

Kemuwiniei

- aya-pailblHa TOYeJi, JKeNJIH >XbIJITaM/IbIFBI
KYHJICNIKTI YIIBIPYFa MeKTeym (pakTop OOJbII Ta-
ShENISK

- CTpATETHSUIBIK, MaHBI3Jbl OCKEpH OOBEKTIIEp
MEH dyekaiiap, KOpFaHbIC, KYIITIK KYpbUIIBIMIap
aiiMarbl yIIy 30Hachl OOJBIN TaObLIMalbl, Ke3-
JEHCOK Kipil KeTKeH JKaFaaiaa, KONTepAiH CUTHAT
KaObuIIay MYMKIHJITI Hamapiarm, 0acKapychi3 Ka-
Tajpl;

- YIIy YakbIThl IIEKTEYJi, COHFBI YITiUIepiHae
apel ketkerne 40 MuHyTTaH acnaiapl, 0ya 50 rex-
Tap KepJliH KOPiHICIH cypeTKe TYCipyre skapamapbl,
KOCBIMIIIA KOHIBIPFBUTAPMEH >KAOIBIKTAIIBII, CaJl-
MaFrbl apTKaH CalblH JKOHE OTE KOFaphl JOJJIIKTET]
MYJIBTHCIIEKTPAJIBl KaMepaJapMeH, JINAapMeH Cy-
PETKe TYCIpy YIIy YaKbITBIH €9Yip MEeKTeH i,

- oTe XOFaphl IOIAIKTETi KaMmepalapMeH, KO-
CHIMIIIA KOHJBIPFBIJIAPMEH KaOAbIKTalFaH YIrijie-
piHiH O6aFackl caabICTRIPMAIBI TYp/e KbIMOAT;

Jlepexmepoi manoay

YurymaHn KeWiH cypeTTepi KaMepalblK iKaF-
Jaiia skeke KOMIIbIOTepre )KYKTeIl, apHaiibl Oaraap-
JIaMaJIbIK, OHIMEP apKbUTBI OHJIET, JKep OeTi TOTbI-
pak, eciMIiK KaMbUIFBICHIHBIH 12 WMHJIEKCIHE JIeHiH
aHBIKTayFa 0OJabl.
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KopbIThIHABI

Enimizzeri sen 3po3usicbiHa OCHiM TOIbIpaK-
TapJbIH YIKEH aliMaKThl KAMTYBIH €CKEPE OTBIPBIII,
JKOFapbIla KOPCETLIreH OJICTepAiH IINIHEH HaK-
ThI KE3€HJIe KOJIJaHyFa KAIIBIKTHIKTaH 30H/BLIAY
YCBIHBUIAABI. OJICTIH aJrOPUTMIHAC 3SPO3HUSIIBIK
OenceHainikTi Oarangayra Koca OHbI OOJKayFa MyM-
KIHJIIK KapacThIpblIFaH. Jeasuusuibik yaepicrep-
Ii 3epTTey OarbIThIHAA >KapUsUIAaHFAaH Makanaiap-
Il capanTay OapbICBIHIA ENIMI3IIH dPO3UsITaHy,
TOTIBIPAKTaHy CaJlaCchl MaMaHAapBIHBIH OIEMJIIK
TPEHITEPre COUWKEC jKaHalla dJIiC-TocUIAepl mai-
JTaTaHy KelleMi a3[bIK eTEeTIHJIT1, OHIPIIK KOFapbl
OKY OpBIHJIApbIHAH MYHJAil 3epTTeyJIepMAiH TiNTi
JKYPri3iIMEHTIHAIr aHbIKTabl. Pac, e3eH anaObiH-
JIaFbl TOTIBIPAKTHIH IIAWBUTY KOJEMIH KaMepallbIK
JKaFaala ecenrey )KyMbICTapblH/Ia eoyip ajiFa Oa-
cymbubIK, 0ap, metenaik USLE, RUSLE, MUSLE,
WEPP, SWAT 3xoHe T1.0. yAriiepin maiaaiaHsli,
Oipmiama FRUIBIMH-3€pTTEYJEp KyprizinreH. Jle-
TeHMEH, JKeJI SPO3HSICHIHAH TOTBIPAKTHIH YPJICHYiH
yirineyae ne WEQ, RWEQ, GIS-RWEQ, WEPS,
WEELS >xsHe T.0 MaTeMaTHUKAaJBIK TEHACYJIEPiHIH
apuATi aliMakTapJa OpHalacKaH ejJieple FalbIM-
JAPMEH erKEH-TerKeWs KOJAaHbIIFAHIbIFbIH, Ki-
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pic epeKTepiHiH KaMOPIICHII, IIIBIHIATFaH/IbIFbIH
eckepreH skoH. COHFBI JKBUIIAPHI MIBIKKAH YITLUICP
reoaknapaTThIK JKyienepMmeHn Oipirim, >xepai Ka-
NIBIKTBIKTaH 30HJBIIAY JIEPEKTEPiH, pPajapibIk,
JUJIAPIBIK, MYJIbTHUCTICKTPAIIbl TEXHOIOTUSIIAP IbI
KOJIJaHyFa OCHiMIENTCH KOHE MAITHHAIBIK OKBITY
apKBUIBI aBTOMATTHI TYPJE 3€pPTTey OOBEKTIHIH Ka-
CHETTepi MEH KYHiH Oaramayra MyMKIHAIK Oepei.
Kopeita aiitkanna Kazakctan PecmyOnukacer
TEPPUTOPUSICHIHA OAKBUIAHATHIH DOJIJIBIK YIIepicTep
MEH LIaHabl OeIIEKTEPAiH KbUDKYbl MEXaHH3M/C-
PiH TYCiHY YIIIH KaIIBIKTHIKTAH 30H/BUIAY JEepEKTe-
Pl MEH METEOPOJIOTHSIIBIK MOJIIMETTEPJCH TYPaThIH
KEIIEH/TI OAICTEeP/Ii TaMBITy MOJIIMETTepi OOUBIHIIA
KETUIIIPIITeH YITiIep KYPACTBIPBIN, SPO3HSIIBIK
yaepictepai 0oJpKar, KapTaiap jkacay KakKeT.
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BAUAHUE KAMMATUYECKUX M3MEHEHMIM HA 9KOCUCTEMDbI
IbI3bIAATAYCKOIO HAUMOHAABHOT O MNAPKA:
MPOIHO3bl U AAATITALNA

OCHOBHa$ UeAb UCCAEAOBaHUSI — KOMIMAEKCHbIM aHaAM3 AEerpaAauUMOHHBIX MPOLLECCOB B 3KOCU-
ctemax [bi3blaarayckoro HalMoHaAbHOrO napka (Pamcapckoe yroabe N2 168) noa BO3AENCTBUEM pe-
r’MOHAAbHOTO MOTENAeHMs 1 perpeccun Kacnuinckoro mops. MccaeaoBaHme 6asmMpyeTcsl Ha CUMHTE3e
nporHoctuyecknx cueHapmes IPCC (Moaean RCP4.5 1 RCP8.5) ¢ AaHHBIMM MYAbTUCMEKTPAABHOIO
AVCTAHLIMOHHOTO 30HAMPOBaHMS 3eMAM. IMMUPUUECKYIO 63y COCTABMAM PE3YAbTATbI MOAEBbIX IKCe-
AMUMI (BKAIOYAS BepUpMKaLMIo COCTOSIHUS THe3A0BMIA B 2025 roay), HanpaBAEHHbIX Ha OLLEHKY TPaHC-
dopmaLMm BOAHO-60AOTHBIX KOMIMAEKCOB B YCAOBMSIX MAaAEHUSI YPOBHS MOpS. BbisiBAeHa ycTonumBas
TEHAEHUMS K KPUTUUYECKON apuAM3aLmMmn U BTOPUYHOMY 3aCOAEHMIO AQHALIATOB, YTO CMPOBOLIMPO-
BaAO rAY6OKYIO pparMeHTaumio rmaApOdUAbHBIX OGMOTOMOB. YCTAaHOBAEHO, YTO A€rpaAaLms KOPMOBOW
6asbl 1 yTpaTa 3KOAOTMUECKOM CBS3HOCTM AAryHHbIX CUCTEM BEAYT K AeCTabMAM3aLMM MUMPALIMOHHbBIX
cTparteruin KyapsBoro neamkada (Pelecanus crispus) n posoBoro gaamuuro (Phoenicopterus roseus).
A0Ka3aHo, YTO TekyLasi CKOPOCTb 3KOCUCTEMHbIX TPAaHCPOPMaLIMii AeAAET TPAAMLIMOHHbIE MACCUBHbIE
Mepbl OXPaHbl HEAOCTATOYHbIMM. Takyke pazpaboTaH M 060CHOBaH MPOTOKOA aAANTUBHOMO YNPaBAEHMS
TeppuUTOpMen, NpeaAaralolmii akTUBHYIO KOPPEKLIMIO BOAHOIO peXkMma yepe3 MOAEPHM3aLMIO KOA-
AEKTOPHO-APEHaXkHOM ceTu. BrniepBble NpeAAO>KeHa KOHLEeNUmMs AMHaMMYeCckmMX 30H MOHUTOPWHIA, Mo-
3BOASIIOLLIAS OMEPATMBHO PearMpoBaTth Ha U3MEHEHNE BEPEroBOM AMHUM M COXPaHATb (DYHKLIMIO napka
Kak KAKOUYEBOrO OPHUTOAOTMYECKOro pedyrmyma Kacnmitckoro 6accerta B yCAOBMSIX KAUMATUYECKOTO
cTpecca.

KAtoueBble cAoBa: ['bi3blaarauckmii HaLMOHAABHBbIM NMapk, perpeccust Kacnminckoro Mops, KAMMaTu-
yeckas apanTaums, opHMToayHa, BOAHO-O0AOTHbIE YrOAbSI.

S.A.Osmanova*, Liu Zixuan

Baku State University, Baku, Azerbaijan
*e-mail: osmanova-sona@mail.ru

Impact of climate change on the ecosystems
of Gizilagaj National Park: projections and adaptation

The primary objective of this study is a comprehensive analysis of degradation processes within
the ecosystems of the Gizilagaj National Park (Ramsar Site No. 168) under the combined influence of
regional warming and the regression of the Caspian Sea. The research is based on a synthesis of IPCC
predictive scenarios (RCP4.5 and RCP8.5 models) with multi-spectral Earth remote sensing data. The
empirical framework comprises results from field expeditions (including the 2025 verification of nesting
site conditions) aimed at assessing the transformation of wetland complexes amidst falling sea levels. A
steady trend toward critical aridization and secondary salinization of landscapes was identified, trigger-
ing deep fragmentation of hydrophilic biotopes. The study establishes that the degradation of the forage
base and the loss of ecological connectivity within lagoon systems lead to the destabilization of migra-
tion strategies for the Dalmatian Pelican (Pelecanus crispus) and the Greater Flamingo (Phoenicopterus
roseus). It is demonstrated that the current rate of ecosystem transformation renders traditional passive
conservation measures insufficient. Furthermore, a protocol for adaptive management of the territory
was developed and justified, proposing active correction of the water regime through the modernization
of the collector-drainage network. For the first time, a concept of dynamic monitoring zones is proposed,
allowing for rapid response to coastline shifts and the preservation of the park’s function as a key orni-
thological refugium of the Caspian Basin under climate stress.

Keywords: Gizilagaj National Park, Caspian Sea regression, climate adaptation, avifauna, wetlands.
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I'bi3biA@ray YATTbIK, NMApPKiHiH, 3KOXYHeAepiHe
KAMMaATTbIH, ©3repyiHiH acepi: 60AKkamAaap xoHe beiimaery

3epTTeyAiH Heri3ri MakcaTbl — alMakTbIK, XXbIAbIHY MeH Kacnuii TeHi3i perpeccmsicbiHbIH, 8cepiHeH
bi3biAaray yATThIK, napki (N2 168 Pamcap aakabbl) 3KOXKYMEAEPIHAET AErpasaLMSAbIK, NMPoLecTepre
KelleHAT Taapay >kacay. 3eptTey >kymbicbl IPCC-TiH 60Axamabl cueHapuiiaepid (RCP4.5 skaHe RCP8.5
MoAeAbAepi) XKepai MyAbTUCIEKTPAI KALLbIKTbIKTAH 30HATAY AepPeKTepiMeH CUHTE3AEYTe Heri3AeAreH.
IMMUPMKAAbIK, 0asaHbl TEHI3 AEHreMmiHiH TOMEHAEYI >KaFAaMbIHAAFbl CYAbl-0aTMakThl KELIEHAEPAIH
TpaHcdopmMaumsicbiH 6ararayFa GarbITTaAFaH AAAAAbIK, SKCMEAMLIMSIAAPABIH, HOTUXKEAEPi (COHbIH, iLiH-
Ae 2025 KbIAFbI YSI CAAy OpPbIHAAPbIHbIH >Kali-KyMiH Tekcepy) Kypaabl. AaHaAlAdTTapAbIH KPUTUKAABIK,
apuAM3aLMsFa XKOHe KailTaAama Ty3AaHyFa OemiMAIAITIHIH TypakTbl TEHAEHUMACHI aHbIKTaAAbl, OyA
MAPOMUABAI BMOTONTAPABIH TEPEH (PparMeHTaLMsICbiHa SKer COKTbIPAbl. KopekTik 6asaHbiH Aerpa-
AQLMSCbl MEH AATYHAAbIK, XKYMEAEPAIH 9KOAOTMSAbIK, GaiAaHbICbIHbIH Y3iAyi Oyiipa 6ipkasaH (Pelecanus
Crispus) MeH KbI3FbIAT (pbAaMMHIOHbIH (Phoenicopterus roseus) KeLi-KOH CTpaTernsaAapblHbiH TYPaKCbi3-
AaHyblHa cebern GOAATbIHbI ADAGAAEHAL. DKOXKYMEAIK TPaHCOPMaLMSIAAPAbIH, Ka3ipri KapKbiHbl ASC-
TYPAI MAaCCUBTI KOpPFay LLIAPAAAPbIHbIH, TUIMCI3AIriH kepceTTi. COHbIMEH KaTap KOAAEKTOPAbIK-APEeHaX-
AbIK, )XEAIHI >KaHFbIPTY apKbIAbl Cy PEXMMIH OEACEHA] TY3€TYAl KapacTbIpaTbiH ayMaKTbl OeMiMAEAreH
6ackapy xaTTamacbl 93ipPAEHiIr, Heri3AeAAi. AAFaLll PET KAMMATTbIK, CTPECC >KaF AaibIHAA >KaFaAay Cbl3bl-
FbIHbIH, ©3repyiHe XXeAeA SPEKeT eTyre XKoHe napkTiH Kacnuii 6accerHiHAEri Herisri OpHUTOAOTMSIABIK,
pedyrmym peTiHaeri (DyHKUMSCbIH CaKkTayFa MyMKIHAIK 6epeTiH AMHAMMKAABIK, MOHUTOPUHI aiMakTa-
PbIHbIH, TY)KbIPbIMAAMAChI YCbIHbIAADI.

Ty#in ce3aep: [bi3biAaray YATTbIK napki, Kacnuii TeHi3iHiH, perpeccusicbl, KAMMaTTbIK, GerniMaeAy,

opHuTOayHa, CyAbl-6aTnakTbl aAKanTap.

BBenenne

I'p13butarauckuii HallMOHAJIBHBIM TapKk — Pam-
capckoe yroase Nel68, BHIMOMHSAIONIEE PONb BaXK-
Helero omoreorpadudeckoro ysia 3anaaaoi [1a-
neapktuku 1 murpanuu nruil (Ramsar Convention
Secretariat, 2016; Smith et al., 2018). AkTyanbHOCTE
uccienoBaHusi 00ycnoBieHa Ga3oi SKOIOTHUECKO-
ro gopc-makopa: k Hagamy 2025 romga cTpeMUTENb-
Has perpeccusi Kacnmiickoro Mopsi AoCTHTIIAa KpH-
trueckoit otmeTku -29,11 m (ICWC, 2023). Oro, B
COYETaHUM C TaJeHHEM OOBEMOB PETHOHAIBLHOTO
PEYHOTO0 CTOKA U POCTOM TeMIiepatyp (A3rumpomer,
2023; WMO, 2024), kataausupyeT pe3Kyro apuiu-
30 ¥ DKOJIOTHYECKUN CABUT HA COTPENETHHBIX
nojy3acyuunuBbX Tepputopusx (I'acanos, 2022).

CymiecTByromnue Kiraccudeckne padboTsl (Amu-
eB U 1p., 2019; I'acanosa, 2021) npenMyiecTBeH-
HO c(okycHpoBaHBI Ha OOIIEM OMHMCAHWH OMOTHI
U TEeMIIepaTypHbIX aHoManusx. B To ke Bpems oT-
CYTCTBYIOT JMHAMUYECKHE MOJEIH, YIHTHIBAIOIINE
TEKYIIYI0 CKOPOCTh OOMENeHHs MEJIKOBOIUH, Je-
rpamanuio pycen B HbkHeM TeueHnn Kypsr (Ixa-
ManioB, PycramoBa, 2021), a Takke CONPSIKSHHYIO
TUTEPTaTUHAYI0 TpaHchOpMAaIMio JaryH W 3a-
MellleHHe TUAPO(UIBbHONW (IIOpHl TanO(pUTHBIMU
coloH9akoBeIMH Komruiekcamu (I"apaeBa, 2020;
Mawmenos u ap., 2020). PeanbHble gecTpyKTHBHBIE

MIPOIIECCHI ONEPEkKAIOT TECCUMUCTUYHBIE IIPOTHO3BI
(Gurbanov & Gasanov, 2023; Zockler & Delany,
2019), uto TpeOyeT HEMEFIEHHOTO MEPecMOTpa Mo-
Jesieli MOHUTOPUHTA.

OOBEeKTOM  HCCIEeOBaHMS  SBISIFOTCS  BO-
JHO-00JIOTHBIE M NPHOpEXKHbIE 3KOCHCTEMBbI ['bI-
3BpUIArauckoro HaluoHajmpHOTO mapka. Ilpemme-
TOM — IPOCTPAHCTBEHHO-BPEMEHHbBIE MEXaHU3MbI
uX TpaHc(hopMaluy Mo BO3ACHCTBHEM MaKpOKIIU-
MaTHYECKHX M THApojiornueckux (akropos. Llesns
UCCIIe/IOBAHUSI — HAyYHOE 0OOCHOBaHME CTPATETUU
anantuBHoro ynpasienus I'HIT na ocHoBe kpocc-
AQHAJIMTUKY METEOPOJIOTHYECKHUX TPEHIOB M JAHHBIX
JUCTaHIIMOHHOTO 30HAWMpoBaHus 3emnu (AzFA,
2023; Azgizspace, 2023) 3a mmkn 2024-2025 rr.
st ocTHKEHHs el MOCTaBJICHbI 3a/lauu: OLle-
HHUTB MaciTalObl TpaHchopMaluu OeperoBoii TMHUU
[0 CIIyTHUKOBBIM IAaHHBIM; BBISIBUTH TPEHIbI I'M-
JIPOJIOTHUYECKOTO PEXHUMa JIaryH; CIIPOTHO3HPOBATh
YCTOHYHMBOCTH dKocucTeM opHuTodaynsl (BirdLife
International, 2022; Ornithological Society of
Azerbaijan, 2023) K KIIMaTHYECKOMY CTPECCY.

Hayunas HOBHM3Ha 3aKJII04aeTcsi B MHTETpaIiH
nporaoctudeckux creHapueB [PCC (RCP 4.5 u 8.5;
cm. IPCC, 2021) c onepaTUBHBIMH MYJIbTHCIIEK-
TpanbHbIMU JaHHBIME [VIC mis mpuOpexHbIX 30H
IOxnoro Kacrus (UNEP, 2022). Ilpaktuueckas
3HaYMMOCTh OIpeeNnsieTcs pa3paboTKON NpHUKIIaa-
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HBIX PEKOMEHJAIM{ Uil Iepexoja MEHEIKMEH-
ta 'HII oT maccuBHOM OXpaHbl K JOJITOCPOYHO-
My ajanTHBHOMY IulanupoBanuio (Millennium
Ecosystem Assessment, 2005).

0O030p JauTEpaTypHI

B coBpemeHHON Hay4HOU JuTepaType Ha-
OmomaeTcsl mapagurMajibHBIA CHBUT B HM3YYCHUH
I'pI3pUTarauckoro HAIMOHAJIBHOTO TapKa: akKIEeHT
CMEIIaeTcsl ¢ HMHBEHTapU3aluu OWOJOTHMYECKOTO
pa3Ho00pa3ns Ha OIEHKY CHCTEMHOW YA3BUMOCTH
nepen auroM perpeccun Kacnuiickoro mops. Co-
riacHo oreHkam skcrieptoB [IPCC (2021) w WMO
(2024), roro-Boctounslii cekrop Kacmms mpusHaH
OJTHON M3 «TOPSYNX TOUYCK» TI00aTHHOW KINMATH-
YeCKOH HeCTaOMIBLHOCTH, II€ MHTEHCUBHOCTh apH-
TU3aIUA  JTaHIMIA(TOB CYIIECTBEHHO OIEpekaeT
CPEIHEMUPOBBIE TPEHBI.

[Iponeccrr moremenus B KOxxuom Kacrmm xa-
pPaKTEepHU3YIOTCS aHOMAJIBHO BBICOKOW JAMHAMUKOM.
3a mocnenHue ECATHICTHS POCT CPETHETOH0BOM
temnepaTtypsl coctaBun 1,5-2,0°C (Asrugpomer,
2023), 4TO HE TONBKO KOPPEIUPYET C IKECTKH-
MU TporHoctuueckumu cueHapusmMu RCP4.5 u
RCP8.5, HO M CBHIETEIBCTBYET O BXOXKICHUHU KO-
cucreM JIeHKOpaHCKOW HU3MEHHOCTH B (hazy Kpu-
THYECKOTO TETUIOBOTO cTpecca. ['acanosa (2021) u
Anues (2019) noka3bIBarOT, YTO COKpAIIEHUE TOJI0-
BO# cymMmbI ocaakoB Ha 10-20% B coueTaHum ¢ oKC-
TpEMaJIbHON HMCMAPSAEMOCTBIO PATUKATIBHO TpPaHC-
hopmupyeT BOAHBIN OaslaHc HU3UHHBIX 0070T. [1o
nanHeIM Azgizspace (2023) u ICWC (2023), ne-
rpajanys JaHHBIX 30H yCYTyOIsSeTCs] «KaMbIIIOBOH
aKcnaHcue» (Phragmites expansion) M mporpec-
CUPYIOIIMM 3aCOJIEHHEM II0YB, YTO CHWXKAeT 3(-
(DEeKTUBHOCTH TPAAMLUOHHBIX MEpP OXpaHbl, Mpej-
ycMoTpeHHBIX Pamcapckoit konBenmmen (Ramsar
Convention Secretariat, 2016).

Bompoc komneGanuii ypoBHS MOps TIeperien u3
TEOPETHUECKOM TUCKYCCHU B IJIOCKOCTh KPU3HCHO-
ro MoHutopunra. Ecnm B mccienoBaHMSIX Hadaia
2020-x rooB (PUKCUPOBATOCH MOHWKEHUE YPOBHS
Ha 6-10 cMm B mecarunetue (ICWC, 2023), To dak-
Tudeckue nanHbie Kk 2025 roxy (otMmetka -29,11 M)
YKa3bIBAIOT Ha PE3KOE YCKOPEHHE 3TOTO TpoIiecca.
Zockler & Delany (2019) panee mporHo3upoBanu
PHUCK yTpaThl MEIKOBOAHBIX 30H, OJTHAKO TEKYIIas
TpaHcOpMaLusl rpaHuIbl «cyma-soaa» (Gurbanov
& Gasanov, 2023) TpeBOCXOINUT TaHHBIC OXKUTAHIS
no macmrabam ¢parmentanuu 6uotonos. [Ipouc-
XOJUT HE TOJIEKO N3MEHEHNE TeOMOP(OTOTHIECKOM
CTPYKTYpBI O€peroBoil JMHUH, HO W pa3pyLICHUE
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9KOJIOTHYECKON CBA3HOCTH JI€IBTOBBIX CUCTEM, BBI-
TIOJTHSTFOTINX POJTh OMOJIOTHIECKUX (PHITBTPOB.

I'b13pUTaray Kax crparerudeckuii ysen Bocrou-
HO-A(dpukaHcko-EBpasuiickoro  MUTPaImOHHOTO
nytu (BirdLife International, 2022) ceronmus cran-
KHMBAETCs C SIBJICHHEM (PEHOIOTHYECKOTO JECHHXPO-
Ha. MonuTopuHrossie otuethl AzFA (2023) u Op-
HUTOJIOTHYECKOT0 o01iecTBa A3epbaiimkana (2023)
(UKCHPYIOT KPUTHUECKOE CHUKEHUE YMCICHHOCTH
r7100aIbHO YTPOKaEMbIX BHIOB, TAKUX KaK KyJps-
BBl menukan (Pelecanus crispus) n xpacHo300as
Kazapka (Branta ruficollis). KnrodeBas mpobiema
3aKiovaeTcs B (POPMHUPOBAHUU «TPOPHUECKOTO
pa3pbiBa» — HAPYIIEHUH CHHXPOHHOCTH MEXIY ITH-
KaMH CE30HHBIX MUTPALIN U IEPUOJIAMH JIOCTYITHO-
CTH KOPMOBBIX PECYpCOB. JTO CTABHUT IOJ YIpO3Y
BBIMIOJIHEHNE  A3epOail/kaHOM — MEKAyHapOIHbBIX
0053aTeIBCTB IO COXPAHEHUI0 MHUTPUPYIONIUX BH-
1oB (Smith et al., 2018).

AHanu3 CymIeCTBYIOMINX ITyONUKAIUi BBISBIIS-
€T 3HAYNUTENIbHBIA pa3pblB MEXIy TECOPETUUYECCKUM
MOJICJIMPOBAHUEM aJaNTallid U PEATbHON CKOpO-
CTBIO JETpajaly MeaKkoBoauil. boiasmmHCTBO pa-
00T HOCHUT PETPOCIIEKTUBHBINA XapaKkTep, B TO BpeMs
KaK TeKyllas cuTyauusi TpeOyeTr mepexoja OT mac-
CHUBHOH (hUKCAINH U3MEHEHHH K MMPOTOKOJIaM aiar-
tuBHOro ynpasienus (WMO, 2024; ICWC, 2023).
Heobxoammo MexaucHUIUIMHAPHOES O0BETUHCHUE
METOJI0B THJPOJIOTHH, BEICOKOTOYHOTO 30HAMPOBa-
HUS U TIPHUKIATHOW OPHUTOJIOTHH /IS Pa3pabOTKH
OTEpaTUBHBIX MEP IO COXPAHEHUIO HYKOCHCTEMHOIO

pedyruyma.
MeToaojorus

WNndopmarmonnyo  6a3zy  KIMMaTHYECKOTO
aHaJIM3a COCTABUJIM BAJTUAMPOBAHHBIE MAaCCHUBBI
CpeTHEMECSIYHBIX TeMITepaTyp BO3AyXa U 00HEMOB
aTMOC(EPHBIX OCaJIKOB 32 MHOTOJETHHH TMEPHON,
arpernpoBaHHbIe U3 O(PUIIMANBHBIX apXUBOB A3IH-
npomerta (2023) u BecemupHO# MeTeOpOIOrHuecKon
opranmzannu (WMO, 2024). lns 1oarocpodHoro
MIPOrHO3MPOBAHUS SKOCUCTEMHBIX C/IBUIOB JI0 KOH-
ma XXI Beka MCHOIb30BaH aHCAMOJIb KJIMMaTH4e-
ckux mogenerr CMIP6 (MmonenupoBaHue IiecToi
(a3e1) B pamkax crieHapueB SSP2-4.5 (ymepeHHO-
craOunu3aoHHblld ciieHapuil) U SSP5-8.5 (BEI-
COKOOMHUCCHOHHBIN, SKCTPEMaJbHBIN ClleHapuii) B
COOTBETCTBHH C METOJOJIOTHYECKUMH PEKOMEH/Ia-
musmu [PCC (2021). Cratuctudeckas oOpaboTka
BPEMEHHBIX PSIIOB MPOBOJWIACHE METOAAMH Hema-
pamerpudeckoro kputepusi Manna-Kengamma mist
BBISIBJIEHUS] 3HAUMMOCTH KIIMMaTHUECKUX TPEHI0B U



C.A. Ocmanosa, JIny 3uxyan

oneHku Telna-CeHa Juid onpeeseHus] UX HaKJIOHa
(I'acanos, 2022).

MOHHUTOPUHT  MPOCTPAHCTBEHHO-BPEMEHHOM
TpaHchopManuu OeperoBol JMHUHM U JTUHAMUKH
3epKasa BOJHOU nmoBepxHocTu bonbmoro u Maio-
ro ['bI3pUTaradckux 3ajJMBOB OCYILIECTBISUICS Ha
OCHOBE 00pabOTKU MYJIbTHCIIEKTPAIBHBIX CITyTHH-
KoBBIX CHUMKOB Landsat 8/9 (OLI, pa3pemerne 30
M) u Sentinel-2 (MSI, paspemenue 10 M) 3a pe-
npe3eHTaTuBHBINA UK 2024-2025 rr. Otnenka qu-
HaMUKH aKBaTOPUH MPOBOAMIIACK 110 CIEIYIOLIEMY
agroputMmy: Pamnomerpuk m atmocdepHas Kop-
pEeKIIMs CHUMKOB B IIporpaMMHOM nakere ArcGIS
/ QGIS (Azgizspace, 2023). Pacuet momudumupo-
BAaHHOT'O HOPMaJIM30BAaHHOTO Pa3HOCTHOTO BOJHO-
ro uaaekca (MNDWI) mist mpenu3noHHOTO BBIZIE-
JICHUsI OTKPBITBIX BOJHBIX MOBEPXHOCTEH Ha (oHE
COJIOHYaKOBOW PacTUTENbHOCTH. bruHapu3anus mo-
Jy4YEHHBIX PAaCTPOBBIX KapT MO MOPOTOBBIM 3HaYe-
HUSIM MHJIEKCa JJI BRIYUCIICHHS] TOYHOH TUTOIaan
00BOHEHUSI.

JluHaMuKa BBICBIXaHUS JIaTyH COIIOCTABIISJIACH
C aKTyaJIbHBIMM TemmnaMu perpeccun Kacnuiickoro
Mopsi, 3aUKCUPOBAHHBIMU B OT4YeTax MexmyHa-
pPOJHOW KOOPJIMHAIIMOHHOW BOJJOXO3SHICTBEHHOM
komuccnn (ICWC, 2023). Onenka BogHOTO OanaH-
ca TeppUTOPHM TNPOBOIMIACH C YUYETOM OOBEMOB
AHTPOTIOTEHHOTO MPUTOKA MTPECHOM BOBI Uepe3 CH-
CTEMY KOJJIEKTOPHO-APEHAKHBIX KaHAJIOB B HUX-
Hem TeueHnn pexu Kypsor (Ixamanos, Pycramona,
2021). [Ipu BbIUKCIIEHNH 3BaNOTpaHCIMpannu (1c-
MapsieMOCTH) HCTIONIBb30Bajioch ypaBHeHue [lenma-
Ha-MoHTelica, CKOPPEKTHPOBaHHOE Ha KO3 PUIH-
EHTBl KCTPEMAIbHONW apUIHOCTH TMOCIEIHUX JIET
(Gurbanov & Gasanov, 2023).

Jna Bepudukanuy MaHHBIX AUCTAHIIMOHHOTO
30HJMPOBAHMS M OLIEHKH KIMMAaTHYECKOrO BO3JIEH-
CTBUS Ha OMOTY OBIJIa TIPOBECHA CEpPHUs IOJIEBBIX
M3BICKaHUH, BKIIIOYasi KOHTPOJIBbHYIO MOJEBYIO (azy
B Mae 2025 roga (AzFA, 2023). Metomgomorus Ha-
TYPHBIX pa0OT BKJIIOYANA:

Opauronornyeckuii y4er: llpamoit m Toued-
HBIH y4eT THE3JI0BBIX KOJOHHWNH W MHIPUPYIOLIUX
OKOJIOBOJHBIX TTHI] HAa TPAHCEKTaX B KITFOUYEBBIX
opuutonorudeckux Toukax (IBA), coriacoBaH-
HBIH CO CTaHJapTaMu TJIO0ATBHBIX PEMO3UTOPHEB
(BirdLife International, 2022) u IOKaJbHBIMH OT-
yetamu OpHUTOIOTHYECKOTO o0IIecTBa Azepoaii-
xkaHa (2023). Ocoboe BHUMaHHE YICISIOCH TJIO-
0abHO YIpO’KaeMBIM BHJIaM: PO30BOMY IETHKAHY
(Pelecanus onocrotalus) m KkpacH030001 Ka3zapke
(Branta ruficollis) (Smith et al., 2018; Wetlands
International, 2020).

l'eoborannueckoe  kaptupoBanme:  OreHKa
CTCTNICHU 3aMEIICHUS THUIHYHBIX THUAPOQUIBHBIX
Makpo(QHUTOB (TPOCTHUKOBBIX M POTO30BBIX acCO-
LUAI) TATOPUTHBIMH COJIOHYAKOBBIMH KOMIIICK-
CaMH BBIMOJIHSJIACH TIO CTaHAAPTHBIM METOJIUKAM
Ha TIPOOHBIX TuTomaakax pazmepom 10x10 m ([apa-
eBa, 2020; Mamenos u np., 2020).

ITouBenHslit akcnipecc-ananus: Ha 3amoxeHHbIX
npodUIsX MPOBOIWICS OTOOp MpoO AJsl ompese-
JICHUSI CTETIEHNW BTOPHYHOTO 3aCOJICHUS TOYB TPHU-
OpexHON 30HBI. M3MepeHHe YIeNbHOW AIICKTPH-
geckoit poBogumoctu (EC) u mmoTHOro ocraTtka
BOJIHBIX BBITSDKEK OCYIIECTBIISIIOCH JIJISI KOHTPOJIS
IuHaMUKE apuausanuu JanmmadToB (["acanosa,
2021).

WHTerpanus MojydeHHBIX Pa3HOPOIHBIX JaH-
HBIX B pamkax enuHou ['MIC-tutatdhopMbr o3BOIH-
7a chopMHpPOBATH OCHOBY ISl pa3pabOTKH JOJTO-
CPOYHOH CTpaTeruu aJalnTUBHOTO MEHEDKMEHTa
tepputopuii (Millennium Ecosystem Assessment,
2005; Ramsar Convention Secretariat, 2016; UNEP,
2022).

Pe3y.]'ll)TaTbl " oﬁcymzlelme

AHaM3 MHOTOJICTHUX METEOPOJIOTHICCKUX Psi-
JIOB MOATBEPXKAACT TUIOTE3y O TOM, 4TO ['bI3bLIa-
rayCKUil HallMOHAJIBHBIN TTApK HAXOJIUTCS B AIUIEH-
TpE MHTCHCHUBHOW PETHOHAIBHON KIMMATHYECKOU
anoMayimu. COTJIACHO BaJIMIUPOBAHHBIM apXHUBaM
Asruapomera (2023), 3a mocCHeIHUE CEMb Jecs-
TAJICTHH CpPeJHETOoA0Basl TeMIlepaTypa BO3ayXa B
CPaHMIIAX U3YYaeMOro KjacTepa MpeTepriesia Bblpa-
JKEHHBIHN MMOJIOKUTENNBHBIN caBUr. Ecin B 0a3uCHBIN
nepuoa (1950-1970 rr.) 3TOT MOKa3aTelb COCTaB-
a1 13,2°C, To B akTyaqhbHOM BPEMEHHOM Cpes3e
(2011-2023 rr.) on mocrur 15,1°C (Tabmuna 1). 3a-
(bmkcrpoBaHHBIN JOKaIBHBIN pocT Ha 1,9°C cyme-
CTBEHHO OIEPEkKACT CPEAHETIIO0ANbHbIC TPEHIBI,
3anmoskeHHble B otderax [PCC (2021) nns ananornd-
HBIX WUpoT (Ha ypoBHe 1,1-1,3°C). Takas menbra
CBHJICTEIHCTBYET 00 IKCTPEMAIBHON YSI3BUMOCTH
HU3MEHHBIX MONy3acylUIMBbIX JaHamadroB FOro-
Bocrounoro Ilpukacnus Kk TEpMOAMHAMUYECKOMY
¢dopcunry (I'acanos, 2022).

WnTencudukanys TEIioBOro crpecca B codye-
TaHUM C MaJeHHEeM 00beMa aTMOC(HEPHBIX OCaJIKOB
KaTaJu3upyeT KacKaJHyIo Jerpajaidio OxpaHse-
MBIX BOJAHO-00JOTHBIX KoMILiekcoB (WMO, 2024).
Ha ocHoBe kpocc-aHanm3a HATYPHBIX U JTUCTAHIIN-
OHHBIX JAHHBIX HAMH BBIJCICHBI TPU KIIOUEBBIX
JIECTPYKTUBHBIX BEKTOpPA BO3ICHCTBUS KIMMAaTHYIC-
CKUX (haKTOPOB:
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Tadauna 1
Jlunamuxa cpedne200060ti memnepamypuvl 6030yXa 6 patioHe
Tvisvinaeauckoeo HII (no decamunemusam) (Aseuopomem, 2023)

Mepuox Tgﬁ;ﬁ;ﬁgﬁg?ﬁé) N3menenwue (°C)
1950-1970 rr. 13,2 -
1971-1990 rr. 13,8 +0,6
1991-2010 . 14,4 +1.2
2011-2023 rr. 15,1 +1,9

HpuMeanue: cocmaesiieHo asmopom

1. T'mpponormdeckuii aucOanaHc M THIEpra-
TUHHAs TpaHchopMaius axBaTOpUH. Y CHIIEHHE
MOTEHIMATBHON HCHapsieMOCTH Ha (OHE mporpec-
CUPYIOMIETO Ie(UIUTa MPECHOT0 CTOKA MAJIBIX PEK
(bomrapuaii u Jlenkopanuait), a TakKe NaACHUI
00BEMOB MTPUTOKA U3 KOJJIEKTOPHO-APEHAKHBIX Ce-
Telt Oacceitna Kypsi ([Ixamanos, Pycrtamosa, 2021)
paauKambHO TpPaHCHOPMUPYET THIAPOXUMHUYECKUI
pexuM JaryHel. B ycnoBusx karacTpoguueckoit
perpeccuu Kacnuiickoro Mopst 10 oTMeTkH -29,11 M
(ICWC, 2023) npoucX0IuT HEe TPOCTO (HPU3NIECKOE
COKpaIIleHHe TUTOIIA N BOJHOTO 3epKaia, a pe3Koe
MOBBIIIICHUE MUHEpaIU3aliy Bojl. [ unepraaiuamsa-
1Sl BHYTPEHHUX BOJIOEMOB pa3pymiaeT OCHTOCHBIE
cooOmiecTBa 1 MakpoQHUTHYIO (IIOpY, COCTaBISIO-
IITAe OCHOBY TpOUIECKO# 0a3bl IS HAryla U 3U-
MOBKHM MHUTpHUpyrommx nonyisiuuid (Gurbanov &
Gasanov, 2023; Zockler & Delany, 2019).

2. Tpoduueckast necunxponusanus (Qenoino-
TUYeckuil caBur). Hamm Malickue IoJIeBbIe Ha-
omogenust (2025 1.) (UKCHPYIOT KpPUTHYECKOE
paccorimacoBaHhe OHOJIOTHYECKHX PHTMOB MH-
TPUPYIOIICH OPHUTO(AYHBI C JIOKATBLHOW JHHAMHU-
KOW KOpPMOBO# 0a3bl. POCT BeceHHHX TeMmrmepaTyp
CMeIaeT CPOKU IpoJieTa W Hadajla THEe3/I0BaHUs
TUAPOGUIHHBIX BHJIOB, YTO BEJET K BBIPAYKEHHO-

Taoauma 2

My «Tpoudueckomy paspeiBy». [Iuk sHepreruue-
CKOW TOTPEOHOCTH NTHI] B TEPUO/IBI HACHKUBAHUS
W BBUIYIJICHHS INITEHIOB 0Ojiee HE COBMAJaeT BO
BPEMEHH C MEePHOJIOM MACCOBOTO Pa3MHOKECHHS U
MaKCUMaJIbHON OHMOMAacchl MECTHBIX THAPOOHOH-
ToB m HacekoMbIX (Smith et al., 2018; Wetlands
International, 2020).

3. Dxomorudveckas jaerpafanus u ¢parmMeHTa-
LSl PETIPOAYKTHBHBIX 30H. OCOOYIO TPEBOTY BBI3BI-
BaeT COCTOSHUE MPHUOPEKHBIX MIIOBBIX OTMENEH M
MEJKOBOJHBIX KaMBIIIOBBIX cTanuil. Temmeparyp-
HBIE IKCTPEMYMBI, YCKOPSIOIINE BHICHIXaHNE TTOYB,
BBI3BIBAIOT MacIITa0HOE BTOPUYHOE 3aCOJICHUE U
3aMelieHne TUAPOPUILHOW pPAaCTUTETHLHOCTH CO-
JIOHYaKOBBIMH ranodurHbeIME cykueccusimu (I"apa-
eBa, 2020; Mamenos u ap., 2020). [TogqoOnas Tpanc-
¢dopmanus nanamadToB GpakTHUECKN JTUKBUIUPYET
TPaIWIIMOHHBIE HEPECTHIIUINA PHIO U 3aIIUIICHHbIE
THE3/I0BbIE CTAllUU NTHL. B yCclI0BUsAX KpUTHUECKOH
(parmeHTany OMOTOIIOB IO YTPO3Y CTABHUTCS pe-
MPOAYKTHUBHBIM yCleX M BOCHPOM3BOJCTBO OXpa-
HaeMbIX BUIOB 3amamuoit Ilameapkruxu (BirdLife
International, 2022; UNEP, 2022).

JAunamuka ypoBHs Kacnmiickoro mops. Ka-
cnuiickoe Mope (QYHKIHMOHHPYET KaK 3aMKHYTBIN
€CTECTBEHHBIN «KJIMMaTorpady», 4ed ypOBEHBL Ie-
TEPMHHHUPOBAH HCKIIOYUTEIBHO BHYTPEHHUM TIH-
JIpoJIorMYecKuM Oanancom OacceiiHa. B HacTosmee
BpeMs BOJIOEM HaxoJuTcsl B (asze popcupoBanHON
KIuMaToreHHo perpeccuu. 1o ganueiM Mexay-
HapOJIHON KOOPIMHAIMOHHON BOJOXO035UCTBEHHON
komuccnn (ICWC, 2023), k koniry 2023 roma BeIpa-
JKEHHOE CHM)KEHHUE YPOBHSI IPUBENIO K MAaCIITAOHO-
My OOHa)KCHHIO OeperoBoii Mojockl. Brimouenue B
AHATUTUYECKYIO 0a3y pe3yIbTaTOB HAIIMX MOJIEBBIX
W3BICKAaHWH 1 JAHHBIX CITyTHUKOBOTO MOHHTOPHHTA
3auKcUpoBaio, 4yTo K Havany 2025 roga mageHue
YPOBHS TOCTUTIIO KPUTHUECKOH oT™MeTKH -29,11 M,
BBI3BaB a0CONIIOTHYIO M3OJISIIMIO MaJIbIX BHYTPEH-
Hux 3anuBoB ['HIT (Tabmuma 2).

Xpononoeus peepeccuu Kacnutickoeo Mopsi u CONpANCEHHbII IKOCUCTEMHbLI OMKIUK Janowagpmoe I HIT

Mepuox OTKIIOHEHHE AbcomroTHas DKOJIOTHYECKUH CTaTyC U TOMHHHPYIOLIHE JaHAIIA(THO-CYKIIECCHOHHBIS
P YpOBHS (M) ormetka (M bC)  mporeccs

CTaOWIBHBIN THIPOIOTHYCCKUIA PEXKHM JIATyH; ONTHMAIBHBIN OaaHc

1995 0,0 (6a3uc) -26,50 " P YH
MPECHOTO U MOPCKOTO IHTaHUS

2005 0.25 26.75 HauanpHast cTagust apuan3anuy; JoOKalIbHast SKCIIAaHCHS TPHOPEKHO-BOJHOM

’ ’ MakpO(pHUTHOU paCTUTEITHLHOCTH

OcyuieHue u Jerpaaalys MeIKOBOIUIA; KpUTHUECKast pparMeHTalus

2015 -0,55 27,05 Y Acerpajan MM Kp bp H

HEPECTOBBIX MyTEH MOMYIPOXOTHBIX PBIO
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TIpooonacenue mabauyvl

Mepyo OTKIIOHEHHE AOcomoTHass ~ DKOJOTHYECKUH CTaTyc M JOMHHHUPYIOIIHE JIAHAIa() THO-CYKIIECCHOHHEIE
pHoL ypoBHS (M) ormerka (M BC)  mpomeccer
Pa3pbIB cTaOMIIBHBIX THIPOIOIHYECKUX CBS3€H; THIIepraTiHU3ALHU
2023 -0,70 -27,20 P AP SBASCH, THICP t
BHYTPEHHHX H30JMPOBAHHBIX aKBAaTOPHIA
Kpurnaeckas ¢asa (Gopc-maxop): nrybokoe ocynieHHe JaryH
2025 2,61 29011 p dasza (dpop p): DIy y VH,

IMOBCEMECTHOE BTOPUYHOEC 3aCOJICHUEC I10YB, JACrpaganns KOpMOBOl\/'I 0a3bl

HpuMettaHue: cocmasieno asmopom

[Tapenne 6a30BOro ypoBHsI MOpS 3aIlyCKaeT He-
00paTHUMBbIe CYKIIECCHOHHBIE IPOIIECCHI B MTPUOPEK-
HOH 30HE, KOTOPbIE MOYKHO KJIacCU(PHULIUPOBATH 11O
TPEeM OCHOBHBIM HAITPABIICHUSIM:

1) lanoduTHzauns m MexaHHYECKoe 3apacTa-
HUe O0uoTomoB. OOHaKEHUE JIMTOPAIBHBIX MEJIKO-
BOIMI MPOBOLMPYET HHTEHCHBHOE KAaIMJIISIPHOE
MOJTHATHE TPYHTOBBIX BOJI M TOCIEAYIOIIEE CHIIb-
HOE 3aCOJICHHE [TOBEPXHOCTHBIX TOPU30HTOB IIOYB.
OTO CTUMYIUPYET HEKOHTPOINPYEMYIO SKCITAHCHIO
TPOCTHHUKOBBIX coolmectTB (Phragmites australis),
(OpPMHPYIOMINMX CIUIONIHBIE HEMPOXOAMMBIC CIUIA-
BUHBI. B pe3ynbrate O10KuUpyeTcs: JOCTYI OPHUTO-
(ayHBl K OTKPBITBIM TUIECaM, YHUUITOXKAIOTCS THE3-
JIOBbIE CTALMM KYJIMKOB U COKpPAIIAETCs IUIOIIAAb
HarynbHbIX Tepputopuil (I'apaesa, 2020; Mamenos
u z1p., 2020).

2) Tpoduueckuit xommanc TUIPOOUOHTOB.
Kputnueckuit pocT KOHLIEHTpaIMU COJIEH BO BHY-
TPEHHHUX BOJOEMax YrHETaeT W YHHUTOXKAeT Ipe-
CHOBOJIHYIO U COJIOHOBATOBOAHYIO MHUKpO(dIIOpy n
Mukpodayny. [Tagenne 6unomaccsl 6eHTOCA H 300-
IUITAHKTOHA BEAET K Pa3pyLICHUIO BHICIINX 3BEHBEB
MUILIEBON IIENH, JIMIIAs KOpMa OXpaHseMble BHIbI
BECJIOHOTUX U TyceoOpasubix nrtun (Smith et al.,
2018; Wetlands International, 2020).

3) TumpaBnuyeckas W3OJSAIUS  aKBATOPHIA.
JanpHelmmii cnax ypoBHS HPUBOAMT K IIOJHOM
MOTepe TUAPABINYECKON CBSI3H MEXIy MaibIM 3a-
JIMBOM M OTKPBITBIM MOpeM. B ycnoBusix pedunura
PEYHOT0 CTOKA 3allOBEAHbIE aKBAaTOPUH IIpeBpala-
I0TCSI B M30JIMPOBAHHbBIC HCTIAPUTEIIbHBIC OacceiHbI
C HapyIICHHBIM THAPOXUMHUYECKUM pexxumom (['a-
caHosa, 2021).

[Tomumo cyry6o skonorudeckoro ymepoa, pe-
rpeccust Kacriust popmupyer 30Hy BhIpasKEHHOI cO-
UaJIbHO-3KOHOMHUYECKOH Aenpeccuu. MacmrabHas
Jlerpajialis HepeCTUIIUIN U 3aiJIeHHe IMOJXOTHBIX
KaHaJIOB MOJHOCTBIO MOAPBIBAIOT BOCIIPOM3BOCTBO
o6uopecypcoB (UNEP, 2022). IlapamiensHo ¢ 3TUM
KPUTHYECKOE OOMENICHHE [IeJIAT HEBO3MOKHBIM

pa3BuTHE HHQPPACTPYKTYPBI HKOJOTMYECKOTO TY-
pU3Ma B ee TeKyIleM BUJe.

JlaHHBIE TUAPOJIOTHYECKOTO MOJEIUPOBAHMS
(Gurbanov & Gasanov, 2023) moaTBepKIar0T, UTO
0e3 PKCTPEHHOr0 BHEIPEHMSI KOMIUIEKCOB aalTHB-
HOTO MEHE/DKMEHTa (BKIIIOYAIOIIUX WHKEHEPHOe
perynupoBaHue 00bEMOB IPECHOTO CTOKA M JIOKAJIb-
HYIO 3alllUTy THIPOJIOTHYECKOrO 3aTBOpa JaryH)
I'bI3pImarauckuii HaIMOHABHBIN TTAPK PUCKYET 0e3-
BO3BPAaTHO YTPaTHTh CTAaTyC KIFOYEBOTO OpPHUTO-
JIOTUYECKOTO pe3epBara MEXIYHAPOAHOIO YPOBHSL.
Takum 00pa3oM, yCTOHUMBOE YIpaBlCHUE TaHHON
OOIIT nmomxHO 0a3WpoBaTbCs HA JHHAMHYECKOM
MIPOCTPAHCTBEHHOM IUIAHUPOBAHWH, YUHUTHIBAIOIIEM
CIICHApUH YKCTpeMalIbHOM BaprabensHocTH Kacrmii-
ckoro Oacceitna (Millennium Ecosystem Assessment,
2005; Ramsar Convention Secretariat, 2016).

TI'opoBbie u ce30HHBIE 0caaKku. OTHUM U3 KITIO-
YEBbIX MAKpPOKIMMAaTHUECKUX (aKTOpPOB, JAETep-
MHUHHUPYIOUIMX HAMpPaBICHHYIO TpaHCPOPMAIUIO U
IIyOOKYIO apUIU3aluio 3KOCUCTeM [ bI3plIaraucko-
IO HallMOHAJIBHOTO TIapKa, BBICTYMAET IPOTPECcCH-
pyloIIee COKpalleHHe aTMOC(EPHOrO YBIIAKHEHHUSL.
AHanmu3 MHOTOJETHHX METEOPOJIOTHUYECKHX PSIIOB
Asrunmpomera (2023) BBISBHI YCTOWYHMBYIO OTpH-
[ATENIbHYI0 JAWHAMHUKY: CPEIHEMHOTOJCTHUH 00b-
€M OCaJIKOB B IOr0-BOCTOYHOM cekrope [Ipukacnus
cammicst ¢ 400 mm (Oasucublii nepuox 1970-1990
rT.) 10 340 MM B aktyanpHOM Itukie 2011-2023 rr.
(Tabmmma 3). [lannoe nmagenue Ha 15% 3a mocienHue
I0JIBEKa HOCHUT BBIPAKEHHBIH TPEHAOBBIN XapakTep
U COIPOBOXK/IAETCS KAUECTBEHHBIM yXY/IIIIEHUEM Ce-
30HHOTO pacnpenenenus saara (WMO, 2024).

Haunbonee xpuTruecKkuii NeUINT yBIKHEHUS
(bukcupyercs B JeTHUH reproy] (MIOHB-aBTYCT), YTO
yCyryouiserT o0Iui TepMoMHaMUYecKuil hopcuHr
peruona. Ecnu B 1980-x romax cpeaHece30HHBIH
00bEeM JIETHHX OCAJIKOB BapbHpOBAJICS B Ipeaerax
130 MM, To B mepuon 2011-2023 rr. aToT mokaza-
TeNb ynai 70 95 MM, IpOIeMOHCTPUPOBABIINI BbI-
pakeHHsI criajx Ha 26,9% (I"acanosa, 2021).
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Taoanua 3

Junamuxa cpedne2o006020 konuvecmaa ocaokos 6 Ivizvinazauckom HII (1970-2023 2e.)

Cpenneronosoe 11 W3meHenune ronoBelix W3meHenune neTHux
eTHHE 0Ca/IK (MIOHb-
[epuon KOJIMYECTBO OCAJIKOB, aBrycr), Mm ocazkoB (k 0azucy ocaaKoB (K 6azucy
MM yen, 1970-1990 rr., %) 1970-1990 rr., %)
1970-1990 rr. 400 130 - -
1991-2010 rr. 370 115 -7,5 -11,5
2011-2023 . 340 95 -15,0 -26,9

Hpuueuaﬁue.‘ cocmaesieno asmopom

Takoe ce3oHHOE TMepepacHpenesieHHe OCaJKOB
Ha (oHE pocTa MPU3EMHBIX TEMIIEpaTyp BO3ayXa
MIPOBOLIUPYET PE3KYI0 WHTCHCHU(HKALUIO JIETHEH
apuaHoctu nangmagdToB. Octpblii geduuuT MO-
YBCHHOW BJIard U KOPEHHOE HapyIIeHUE Tuapoda-
JaHca NPUOPEKHBIX Maplield BEAYT K YCKOPCHHOU
JeTpajialliil JIyTOBO-OOJIOTHBIX M COJOHYAKOBBIX
pacTUTENbHBIX KOMILJIEKCOB, HCTOPHYECKH (hopMu-
poBaBmMX CTPyKTypy mapka (I'apaesa, 2020; Ma-
MenoB u ap., 2020). ITageHne 00BeMOB TPECHOTO
MTOBEPXHOCTHOTO TMUTAHWUA JIAaTYH M COIYTCTBYIO-
LMK POCT UCHApSeMOCTH HANPAMYIO OTPaXKaroTcs
Ha TPOCTPAHCTBEHHOM pACIpPEICIICHUN H PEmpo-
OYKTUBHOM ycliexe opHUTOdayHbl. M3-3a mepechi-
XaHMS WIIOBBIX OTMeJel BOIOTIIABAIOIINE U OKOJIO-
BOJIHBIC NTHLBI MOJHOCTBIO YTPAYUBAIOT JOCTYH K
9KOJIOTUYECKH ONTHMAIbHBIM, 3alUIECHHBIM MeJ-
KOBOJHBIM yuacTkaM (Smith et al., 2018; Wetlands
International, 2020).

[lo cBexeHusiM ATEHTCTBa OHMOJIOTHYECKUX
pecypcoB Azepbaiimkana (AzFA, 2023), B romabl
(uKcauum SKCTpEeMabHBIX 3acyX (B YaCTHOCTH, B
2014, 2018 u 2022 rr.) JOKaIbHBIH MOHHTOPWUHT
BBISIBHJI PE3KOE MaJJeHUE YUCICHHOCTH THE3ISIINX-
Cs ¥ TPAH3UTHBIX BUJIOB ITHUIl — B CPeTHEM Ha 18-
22% OTHOCUTENBHO CPEIHEMHOTOJIETHEH HOPMBI
(Ornithological Society of Azerbaijan, 2023). Ocy-
LICHUE TPUOPEKHOM MOJIOCH HE TOIBKO pa3pyLIaeT
kopMmoBblie Ouorornel (BirdLife International, 2022),
HO M 00€CHeYMBAaCT CyXOITyTHBIM XHIHUKAM IIpsi-
MOM (pU3UYECKHUI JOCTYT K OCTPOBHBIM T'HE3/I0BBIM
kosoHusIM. TakuMm oOpazom, nepuuut armocdep-
HBIX OCaJIKOB BBICTYIA€T MOIIHBIM KaTaJN3aTOPOM
(parMeHTannu U AeCTaOMIN3ALMN YKOCUCTEM Pam-
CapCKOro Yrojbs, 4To TpeOyeT He3aMe IUTETLHOTO
BHEPECHHUS aKTUBHBIX Mep TUAPOJIOTHYECKOH ajar-
TalM ¥ HMHXEHEPHO-TEXHUYECKOTO PEryJHpoBa-
Hus npecHoro croka (Gurbanov & Gasanov, 2023;
UNEP, 2022).

174

CoBpeMeHHOE COCTOSIHME W AUHAMHKA BO-
JTHO-00JIOTHBIX yroauid. BojHO-00JI0THBIE Yrofbs
I'bI3p1Tarauckoro HaIMOHAIBHOTO TapKa, HMEro-
LM€ MEXKIYHapOAHbIA cTaTyc PaMcapckux yroaui,
MIPEJICTABIIIOT COOOH CIOXKHYIO, TMHAMUYHYIO MO-
3auKy TUAPOMOPQHBIX U MOTYTHIPOMOP(HBIX KO-
cucteM. J[aHHBI KOMIUIEKC BKJIFOUAET MEIKOBOJI-
Hele JaryHsl (boabmoit n Mansiit I'ei3butarauckue
3a]IUBBI), TPUOPEKHBIE MapIld, TPOCTHUKOBEIE
TUTaBHU, COJIOHYAKH M MNEPUOJUYECKH 3aTOIlIse-
MBI HH3WHHBIC OMOTOMBI. DTH JaHAmadTH 00I1a-
JAIOT HUCKJIIOYUTENbHON (PyHKIMOHAIBHON U OHO-
[IEHOTUYECKOH 3HAYMMOCTBIO B MacIiTabax BCEro
Kacnwuiickoro Oacceitna. OHU oOecrieynBaroT He-
pect u Haryn 6onee 30 BUIOB pbIO, BKIOYAs MpPO-
MBILIJICHHO LEHHBIX KyTyMa (Rutilus kutum) u nema
(Abramis brama), a Takke TOIIEPKUBAIOT CTa-
OuIbHOE (PYHKIIMOHMPOBAHHE OPHUTOKOMILIEKCOB,
HacuuThIBaromux g0 250 BumoB ntuir (Aliev et al.,
2019). Cpean HUX 0cob0Oe MECTO 3aHMMAIOT TpaH-
3UTHBIE W THE3IAIINECS MOMYJISINA BAIOB, HaXO-
JSIIIUXCS TTOJT TII00ANBHON YTPO30ii MCUE3HOBEHHUS,
TaKUX KakK KyIpsBBIA nenukan (Pelecanus crispus)
u Manas Bwib (Ixobrychus minutus). Ilomumo co-
XpaHeHUs] OMOpazHOO0Opasws, YToJlbsi BBHIOIHSIOT
Ba)KHEHIINE cpenooOpa3yloe U HKOCUCTEMHBIE
(YHKIMH: TONTOBPEMEHHOE JICTIOHMPOBAHNE yTJie-
ponia, OHO(HUIBTPAIIUI0 TTOBEPXHOCTHBIX CTOKOB U
3¢ (HeKTUBHYIO CTAOMIN3AIUIO JIOKATBHOTO MHUKPO-
knumata [lpukacnuiickoir HusMmenHoctu (Ramsar
Convention Secretariat, 2021).

JlanamadTHO-3KOJIOTHUECKU aHAIU3 U PETPO-
criekTuBHBIA MoHHUTOpHHT (Gasanova, 2021) yka-
3BIBAIOT HA DKCTPEMAILHO BBICOKYIO UYBCTBHUTENb-
HOCTb BOJHO-OOJIOTHBIX KOMIUJIEKCOB K BEKOBBIM
¢dnykryanusm ypoBHs Kacruiickoro mMopst U mpo-
rpeccupyromneMy aeuiuTy aTMoc(hepHOTO yBIIaXK-
HeHus. BekoBas perpeccust Kacnus, Beipa3uBIiascs
B najeHuu ero yposHs Ha 0,7 m 3a nepuon ¢ 1995
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o 2023 rox (ICWC, 2023), mpuBena K IOJIHOM U30-
naun okoo 18% mmomiazel ce30HHBIX JIaTyH OT
OCHOBHOTO OacceliHa. B yclioBusIX TpeKpanieHus
THIPABIMYCCKON CBSA3M U MPEKPAIICHHUS HArOHHBIX
SIBIICHUM B WM30JUPOBAHHBIX AKBATOPHUSX AKTUBH-
3MPOBAITUCH TMPOIECCH TIIYOOKOH HSKOCHCTEMHOU
nerpaganuu. OHU  COMPOBOXKIAOTCS MIEPEXO0JIOM
BOJIOEMOB B THIICPTaIMHHBIA PEKUM (PYHKIIMOHH-
POBaHUS ¥ MOCIECAYIONIMM 3aMEIICHUEM THITUIHOM
ruapopuIbHON  (IIOpHI TaMO(PUTHBIMHA CYKIIECCH-
SMH C JOMUHHUPOBAHHEM COJISTHKH EBPOIICHCKOM
(Salicornia europaea). JlaHHBIC HWCTAaHIIMOHHOTO
30HAMpoBanus 3eMin (ammapatel Sentinel-2) mon-
TBEP)KJIAIOT COKPAIICHUE IUIOIIAH aKTUBHBIX (pe-
TYJISIPHO OOBOJHSIEMBIX) 3200JI0UEHHBIX YYaCTKOB
Ha 21%, mpuyeM 3TOT Mmporiecc Hanboee BhIPAXKEH

Taoanua 4

B YA3BUMOM OT0-BOCTOYHOM CEKTOpPE HallMOHAJb-
HoTro Tapka (Azgizspace, 2023).

KymynsatuBHbIN necTpyKTUBHBIN 3(QdekT ycu-
nuBaeTcs Ha (JOHE MaJeHus TOIOBOW CyMMBI OCajl-
koB Ha 15% — ¢ 400 mm g0 340 mm (Azgidromet,
2023). Kputnueckuit nepuut atMochepHbIX oca-
KOB B JIETHUH TpumecTp (MIOHb-aBIyCT) IPOBO-
IUpyeT TIyOOKYyI0 AETPECCHIO YPOBHSA TPYHTOBBIX
BOJ Y MOJIHYIO 3IMMUHAIUIO TIOTPYKEHHBIX MAKpO-
(huTOB, B TIEPBYIO ouepenb paectoB (Potamogeton
spp.) n ypyta (Myriophyllum spp.). VicuesnoBenue
3TUX THUAPO(PHUTOB KOPEHHBIM 0OpPa30M TOIPHIBACT
Tpoduueckuii 06a3uc U HapylIaeT CTPYKTYpy KOH-
copunid BCeH BOIHO-OOJIOTHOW HSKOCHUCTEMBI, JIH-
mas peld W NTHIL KITIOYEBBIX KOPMOBBIX PECYpPCOB
(Mamedov et al., 2020).

Konuuecmeennvie u kauecmeaenmvie uaMeHe s napamvempos 600H0-0010mHbIX 2K0Ccucmem I bizviiazauckoeo HII noo enusmuem kiu-

mamuveckux u ZMGPOJIOZZ/{‘[GCKL{)C d)akmapoe

ITapamerpsl 2xocucTeM

IToxazaremu B 1970-1990 rr.

Hanpasnennocts u

IToxazaremu B 2011-2023 rr. .
BEJIMYMHA U3MEHEHUI

VYposens Kacnuiickoro mopst

CHUKeHHe YpOBHs

(bantuiickas cuctema Boicot, 5C) 26,3 M -27,0m Ha=~0,7 M
CpenHerogoBoe KOJIUIeCTBO
pea A 400 mMm 340 mm Coxkpaienue Ha 15,0%

0CaJIKOB (32 IIUKIJI)
Ocalku B JETHUH Neproa (MIOHb- 130 95 Mt Heduunt anaomHeHuﬂ Ha
aBIyCT) 26,9%
[Inomans akTUBHEIX 3a00I0YEHHBIX KpallleHne IUIONIaan Ha

oA sabonone ~8500 ra ~6700 ra Coxpatmerye wiomax
ydactkoB (110 ganubiM [133) 21,2%
KonmaecTBo M30mMpoBaHHBIX 2.3 exuHmILI 1214 exummn VBenuuenne pparmMeHTan
JIaryHHBIX Y9aCTKOB Gornee ueM B 4 pasa
[Inomane pacnpocTpaneHus

Pacmmpenue apeana Ha =

raso(pUTHBIX KOMILIEKCOB ~ 1800 ra ~2500 ra CILIHpEHIC ape

(comoHuaxoB)

38,9%

IIpoexTuBHOE MOKpPHITHE U
Oromacca morpyKeHHbBIX
Makpo(pHUTOB

OnruMansHOE (CIUIONIHOE
MOKPBITHE MEIKOBOAUIN)

JlenpeccuBHOE (04aroBoe,
(hazer ychIxanus u
THIICPTaTU3aIiH)

Peskas nerpagauust
Tpoduueckoro 6asuca

BI/IZ[OBOQ 0OrarcTBO M INIOTHOCTH

OPHUTOKOMILIEKCOB BBICOKast HJ'IOTHOCTI))

>250 BUIOB (CTaOMIEHO

BrinageHne cTEHOTOIMHBIX
ruApOGUIBHBIX BH/IOB,
JIETPEeCCrsi YUCICHHOCTH

~ 230 BUOB (HEperyIsIpHOE
MIPUCYTCTBHE)

Hpu,weqanue: cocmasineno asmopom

O0o00ueHHbIe  Pe3ydbTaThl  MPOBEIECHHOI'O
UCCJICJIOBAHUSI CBUICTEIBCTBYIOT O INIyOOKOH u
KOPEHHOM CTPYKTYpHO-(QYHKLHMOHAJIBHONH Tmepe-
cTpoiike Bcero ['BI3BpUTAradckoro BOAHO-00JIOT-
HOoro kmnacrepa. CHHEPreTHYecKkoe COYeTaHHe
3aTSKHOM MOPCKOW perpeccuu M HapacTarouei
KJIMMaTU4YeCKON apuAHOCTH HWHUIUHUPYET Mpak-
TUYECKH HEOOpaTHMBIE MPOIecChl (pparMeHTaInu

rUAPOMOP(HBIX OMOTONOB M TOTAJIBHOTO 3acoJie-
HUS TIOYBEHHO-TPYHTOBOTO KOMIUIEKCA. YTpara
KJIIOYEBBIX CTallMHd OOMTaHMS, THE30BAHUS M Ha-
ryjla, CONpPSDKEHHasl ¢ Jerpajgauueid NepBUYHON
KOPMOBO# 0a3bl, JUKTYET HEOOXOJUMOCTh HEME/-
JICHHOT'O IIepexo/a OT IACCUBHOI'O PE3epBAaTHOIO
pexumMa K aKTUBHBIM METOJaM aJalTUBHOTO IMpH-
pomomnonb3oBaHus. OTO TpeOyeT OornepaTUBHOTO
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MPOEKTUPOBAHUS U BHEIPECHHS MHKEHEPHO-TEXHHU-
YECKUX CHUCTEM PETyJIIMPOBaHUsl BOJHOTO OanaHca
U HCKYCCTBEHHOH NOJAEPKKH THUIPOJIOTHYECKO-
ro pexxnma teppuropun (Jamalov & Rustamova,
2021).

CoBpeMeHHasi JTHUHAMHMKA M CTPYKTypHasi
TpaHcopManuss  PACTUTEJHLHOIO  MOKPOBA.
DIOPUCTUYECKUI KOMIUIEKC [BI3pIarauckoro Ha-
LUOHAJIBHOTO MapKa XapaKTepU3yeTcs BBICOKOU
CTETICHbIO CTEHOTOITHOW CHEIHANN3allii W BbIpa-
KCHHBIMH (DUTOLCHOTHYECKUMH aJaNTalusIMH K
YCIOBUSIM TIPOTPECCUPYIONIEH THITePralliHHOCTH
U TYJIbCUPYIOIIEro H30BITOYHOIO YBIAKHCHHMS.
CTpyKTYpPHO-apXUTEKTOHUYECKYI0 OCHOBY JIOKAJIb-
HOU (Iiopsl POPMUPYIOT TaTOPUTHBIE U OOJIOTHBIC
(UTOIICHO3BI, MTPEJICTABICHHBIE TPEUMYIIIECTBEHHO
MHOTOJICTHUMU ~ COJICYCTOWYMBBIMH  CYKKYJICHTa-
MU, THAPOMWIEHBIMU 3JTaKOBBIMH aCCOIHMAIMSIMU
U OCcoKOBHUKaMH. KiroueBbIMH BHIaMHU-3aU(HKaA-
TOpaMH, ONPEICISIONIUMHU OOy 3KOCHCTEMHYIO
YCTOHYHMBOCTh, CPEA000pa3yrIIui  MMOTCHIIUAT
n OydepHy0O €MKOCTh TEppPHUTOPWUH, BBICTYIAIOT
TPOCTHUK OOBIKHOBEHHBINH (Phragmites australis),
colepoc eBpornerckuii (Salicornia europaea), a Tak-
e Me30TralIopHIIbHbIC TPECTABUTEIHN POJa OCOKO-
BeIX (Carex spp.) (Aliev et al., 2019; Mamedov et
al., 2020).

Taoamnua 5.

MHoroneTHu#  JTaHAMAPTHO-IKOIOTHYECKUN
mouuTopuHr (Mamedov et al., 2020) duxcupyer
PE3KyI0, Pa3HOHAINPABICHHYIO IMHAMHKY IUIOIIA-
Jiell OCHOBHBIX PAaCTHTEIBHBIX COOOIIECTB. 3a TIepH-
ox ¢ 1990-x ronoB mo Hacrosiee BpeMs IJIOLIATb
TPOCTHHUKOBBIX 3apocieh (Phragmites australis)
cokpatuiack Ha 25,0% (Tabmmua 5). lannas ne-
CTPYKTHBHAsI TEHJICHIIHMS JIOKAM30BaHA IPECUMY-
IIECTBEHHO B 3KOTOHAX M 30HAX aKTHBHBIX KIUMa-
TUYECKUX KoJieOaHnii OeperoBod IIMHUM 3aluBa.
[Tpu sTOM, BOmpeku 0OOLIeMy TpEHAY Jerpaaluu
runpoUIbHON OMOMacChl, AMHAMHUKA TTOMYJIISAIIHHA
Salicornia europaea NeMOHCTpUPYET OOpPaTHYIO,
SKCIIAHCHBHYIO HANpPABJIECHHOCTh. Kputuueckuit
POCT COJICHOCTH MOYBEHHO-TPYHTOBOTO KOMILIEKCa
Ha (QoHEe OCTPOro AeUINTa IPECHOTO MaBOIKOBO-
rO IUTaHHS PUBET K UHTCHCUBHOMY PACHINPEHUIO
apeana cojepoca: ero IUIOIAAH YBETHYWINCh Ha
38,9% 3a cuer 3acereHHs BBICOXIIMX JIATyHHBIX
JTHUTI] 1 OOHAKUBIIUXCS yIaCTKOB MOOepekbs. Ha-
MPOTUB, MPUOPEKHO-BIAXKHBIE OCOKOBBIE COOOIIE-
ctBa (Carex spp.), 0bmagaronue HanMEHBIIIEH ToJTe-
PaAHTHOCTBIO K IENPECCHU YPOBHS TPYHTOBBIX BOJ U
POCTY OCMOTHYECKOTO JIABJICHHsSI IOYBEHHOTO pac-
TBOpa, MPOJEMOHCTPHPOBAIHN COKPAILCHUE CBOETO
MPUCYTCTBHS B CEBEPHOM U IIEHTPAIILHOM CEKTOpax
napka Ha 30,4% (Aliev et al., 2019).

Junamuxa apeanos domuHupyrowux pacmumenvhvix 6uoos ¢ I vizviiacauckom HIT (1990-2023 2e.)

Bun/ Bekrop u
DKoJ0rnyecKas HUIIA B Ilmomans B [Tmomans B Benmymue sxonormaeckue
Taxconommeckas CTPYKTypE IapKa 1990-x rT. (Ta) 2023 r. (ra) BEIHIMHA nIpaBephl THHAMUKA
rpymmna PyKType nap ' ' n3meHenni (%) P P
. OOBOIHEHHBIE YKOTOHBI, Kputnueckoe nanenne
Phragmites o <
australis NpUOpPEKHBIE TIIABHH, 5200 3900 -25,0% YPOBHSI BOJIbl, apUAHbBIN
: : JIaryHbl THIPOJIOTHYECKUH PEXKUM
. . lunepranuHHbIe DKkcnaHcus ranoGuToB
Salicornia o
europaea COJIOHYAKH, CyXUe 1800 2500 +38,9% BCJIEJICTBUE TOTAJILHOIO
OeperoBbIe BaJIbl BTOPUYHOTO 3aCOJICHUS
[TpubpesxHbIe MapIIy, Jenpeccust ypoBHs
Carex spp. BJIa’KHbIE HU3UHHbBIE 2800 1950 -30,4% TPYHTOBBIX BOJ, 3aTsKHAs
OHOTOIIBI [IOYBEHHAs 3aCyXa
. Hazemnbie u morpyskeH- TepmonumHaMUYE CKHA
CyMMapHBbIii Py ~45,5 w/ra (cp. ~ 36,4 wra (cp. o PMOZL
HbIE PaCTUTEIIbHBIE CO- -20,0% (hopcuHr, rerpasanys u
3arac (hUTOMacChl TUIOTHOCTB ) TJIOTHOCTB)

oO1ecTBa

apuauszanus 1mo4Bs

Hpumeanue: cocmaesiieHo asmopom

['MaBHBIMH KIIUMATHYECKUMH KaTalu3aTopaMu
U TpPUITEepaMH Jerpajanud Me30(UTHBIX U THUIPO-
(WIBHBIX (UTOIIEHO30B BHICTYIAIOT HAPACTAIOIINI
neGuIuT aTMOC(hEpPHBIX OCAIKOB B KPUTHYCCKHIA
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9TUX (aKTOPOB WHHUIMUPYET WHTCHCUBHBIC TIPO-



C.A. Ocmanosa, JIny 3uxyan

Hecchl BTOPUYHOTO 3aCOJIEHUSI U KOPKOOOpa3oBa-
HUSI TTOYB, YTO HEM30EKHO BEAET K PaJHKaIbHOMY
YIOPOUICHUIO SPYCHO-NIPOCTPAHCTBEHHOH CTPYKTY-
PBI PACTUTEIBHOCTH U PE3KOMY CHH)KEHHIO e€ Tep-
BUYHOM OMOJIOTHUECKON TPOYKTUBHOCTH.

Kak ormeuaet ["acanoBa (Gasanova, 2021), me-
rpajanys v yIpoueHNUe CTPYKTYPhI CIIELUATU3UPO-
BAaHHOTO PACTUTENILHOTO MOKPOBA BIEKYT 32 COOOU
KacKaJHble (IOMHUHOLIHbIC) 3Konornueckue 3ddex-
THI: OT HeoOpaTUMOU TpaHchopMaIUU TPU3EMHOTO
MHUKpPOKJIMMATa 10 KPUTHYECKOTO CY>KEHHUsI KOPMO-
BOI 0a3bl Ui MUTPUPYIOIIEH, TPAH3UTHONW OpHH-
TopayHbl U aOOPUTEHHBIX IMMOYBEHHBIX OECIO3BO-
HOYHBIX-JIECTPyKTOpOoB. HaOmromaemas perpeccus
KJIIOUEBBIX [EHO3000pa3yIolMX TPYII pacTeHUH
PE3KO CHIDKAET OOUIUH aCCUMUJISITMOHHBIN TTOTCH-
uan u OyQepHylo eMKOCTb BOJHO-OOJOTHBIX yro-
nui. IlomydeHHbIE pe3yibTaThl KOJIMYECTBEHHOI'O
aHaji3a HarsiIHO TTOAYEPKUBAIOT aOCOIIOTHYIO
NPUOPUTETHOCTh 3aJ1a4 10 TMOJUICPKAHHUI0 OMNTH-
MaJIbHOT'O BOJHOTO OaysiaHCa M BHEAPEHHUIO HAYYHO
00OCHOBAaHHBIX TEXHOJOTHH (HUTOMETHOPAIH
BOCCTaHOBJICHUSI HAPYILICHHBIX PAacTUTEIBHBIX CO-
00IIIECTB B YCIOBHUAX IMPOTPECCUPYIOMIETO TIT00aITh-
Horo n3MeHeHus kimumara (Garaeva, 2020).

OpHautodayHa © NPOCTPAHCTBEHHO-Bpe-
MEHHasi JHHAMHKA MUTPAIMOHHBIX IOTOKOB.
I'pI3buTarauckuii HaIMOHAIBHBIM MAPK BBIMOJIHSIET
(GYHKUIMIO KPUTHYECKH Ba)XKHOTo Oworeorpaduue-
CKOTO M dKOJIoTn4eckoro 3seHa Adpo-Epasuiicko-
r0 MUTPAIlIMOHHOTO MYTH, 00ecIieurBasi BEBLKUBAHHE
U BOCIIPOM3BOJICTBO TPAHCKOHTHHEHTAJBHBIX TO-
NYJSIOANA TIePENIeTHBIX, MPOJIETHBIX M 3MMYIOLINX
nTuil. CoriacHO CBOJHBIM JIOJITOCPOYHBIM ydYeTaM
BirdLife International (2022), B rpaHuIiax OpHHUTO-
JIOTHYECKOTO KJlacTepa B OOIIel CII0KHOCTH 3ape-
ructpupoBaHo cBbiie 270 Bunos ntu. [lpu sTom
oxoJio 110 BUI0B HCTIONB3YIOT aKBAaTOPHH U MAPIIIN
napka B KaueCTBE PEryJIIPHOTO TPAH3UTHOTO OCTa-
HOBOYHOTO ITyHKTa (KOpHIOpa Haryna), a 36 BUA0B
BritoueHs! B Kpachsiit cincok MCOII co ctporum
OXPaHHBIM CTaTyCOM.

UckmrountenbHoe  MEXIyHapoIHOE — 3Haye-
aue ['HIT mmeer nmns coxpaHeHHS KU3HECIIOCO0-
HOCTH TJIOOAIBHO YIPOXKAaeMBIX M YSA3BHMBIX TaK-
COHOB, CpEIM KOTOPBIX BBIJCISIOTCS PO30OBBIN
nenmukad (Pelecanus onocrotalus), kpacH0300as
kazapka (Branta ruficollis), po30oBbIi GIaMHHTO
(Phoenicopterus roseus) w Oenorinazas YepHETb
(Aythya nyroca). Pe3ynbTaTsl MHOTOJIETHETO OPHH-
TOJIOTHYECKOTO MOHHUTOPUHTA, OCYLIECTBISIEMOTO

OpHuTtonorndyeckuM obmecTBoM AzepOaiikana
(2023) mox Arumoit MEXKTYHAPOTHOW OpTaHU3AITIH
Wetlands International, cBuaeTenbCTBYIOT O BBI-
PaXXEHHOM JIOJITOCPOYHOM HETaTHBHOM TpPEHJE KO-
JIMYECTBEHHBIX TMoKa3aTenaer. Ecan B 1990-x romax
CPeIHSS YUCIEHHOCTh CTA0MIBHO 3UMYIOIINX OCO-
Oeli BOJOIUIABAIOIIETO KOMIUIEKCa B Iipeaesax Pam-
CapCKOTO yrojabs coctapisiia nopsiaka 90000 mruir,
t0 B iepuoA 2020-2023 rr. 3TOT UHTETPaIbHBIN HO-
KazaTens ynain o auarnazona 65000-70000 ocobei
(Tabnuna 6). Ob1Iee CoKpaIieHUe YUCICHHOCTH 3H-
MYIOIUX TOMYJISIud Ha 25,5% 3a mocnegnue Tpu
JECATUICTHS CIYKUT MPSMBIM WHAWKATOPOM TIITy-
OOKOH JecTabuIN3aIy U JeTpajialliil JIOKAIbHBIX
TPOPHUUECKHX, 3aALIUTHBIX U THE3T0BBIX YCIOBUH.

Hapacratomiee rio6ansHOe MOTENJICHUE U CO-
MyTCTBYIOLIAs apUAU3aLus MEIKOBOANN BOJHO-00-
JOTHBIX yroaui IIpukacnus MHULUUPYIOT ONACHOE
9KOJIOTHUYECKOE SIBJICHUE — (PEHOJIOTUUECKUH TeCHH-
XpOHH3M (KJIMMATOTE€HHOE CMEIICHHUE XU3HEHHBIX
LUKIOB). B cooTBeTCTBHM C T00aNBHBIM MeTaaHa-
mm3om Cmwuta u coaBTopoB (Smith et al., 2018), Ha-
pacraromuii TemneparypHslii popcuHr B CeBepHOM
MOJTyIIapUX 00YCITaBIMBAET yCTOMYNBOE CMEIIIEHHE
CPOKOB BECEHHE MHUrpalM{ NTUI[ B CPEAHEM Ha
7-10 cyTOK paHbBIE CPETHEMHOTOJETHEH HOPMEL.
[IpumenuTensHo k 3xocuctemam I'HIT 3adukcupo-
BaHO yCTOMUYMBOE OrepekeHne rpaukoB BeCeHHe-
IO TpoJIeTa KJIFOUEBBIX BUJIOB B CPETHEM Ha § CYyTOK
OTHOCHUTEIBHO Oa3ucHOro mepuona 1980-x romoB
(Gasanova, 2021). 3To mpuBoAUT K HOPMHUPOBAHUIO
TaK Ha3bIBAEMOT0 «TPO(HUIECKOTO Pa3phIBay, KOTAa
MTUKOBBIE DHEPreTUYECKUEe MOTPEOHOCTH MUTPHUPY-
IOIUX BUJIOB B MEPHOJIBI OCTAHOBOK XPOHOJIOTHYE-
CKM HE COBNAJAIOT ¢ (azaMyd MacCOBOTO BOCIIPO-
M3BOJICTBA M MAaKCHMaJbHOW OHMOMAacChl MECTHBIX
OCHTOCHBIX THJIPOOMOHTOB U (PUTOILIIAHKTOHA.

[Nagenne yposus Kacnmiickoro mops (ICWC,
2023) u orcrynanue OeperoBoi JMHUM HPUBEIN K
HeoOpaTuMO moTepe M (pparMeHTaIllul MEIKOBOJI-
HBIX TUAPOMOPQHBIX CTAIwiA. J{7Is THTUYHBIX TIpe/I-
CTaBUTENEH JUTOPAIHLHOTO KOMILUIEKCA, TAKUX Kak
IIWIIOKITIOBKA (Recurvirostra avosetta), oCylieHUe
Y TWIIEpPTrajMHHAs JAETpajalys WIOBBIX OTMeJeH
03Ha4YalT (U3UUECKOE CXKATHE JOCTYIHOTO KOp-
MOBOTO TIPOCTPAHCTBA. DTO BBHIHYX/IAET JIOKAITbHBIE
MOMYJISIIAN TIepepaclpeaesaTh BEKOBbIE MUTpAIH-
OHHBIE TIOTOKH B TIOJIB3y aJbTEPHATUBHBIX, HO 3a-
YacTyl0 aHTPOIOTEHHO HapyIIEHHBIX M MEHee 3a-
muIeHAsX pernoHoB KOxuaoro Kacrms (Wetlands
International, 2020).
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Taoauua 6

ﬂuHaMuKa YUCTEHHOCMU U 8U00B8020 OOUIUL OO/WMHupleWMX U OXpaHsiemovlx 611006 neperemHblx U SUMyrowux nmuy 6 [T b13v110204-

cxom HIT (1990-2023 22.)

Cpenusis
YHCIIEHHOCTH B
1990-x (ocobeit)

Cpenuss
Bunx nruisr

4uCIeHHOCTh B 2020-
2023 rr. (0cobeit)

Bennuuna
U BEKTOP
n3MeHeHuit (%)

KiroueBsle Koornueckue
JUMHUTHUPYIOIIE (BaKTOPBI

Po3oBrIit nennkan

CokpallleHHe PIOHBIX 3a1aCcOB B

(Pelecanus onocrotalus) 3200 2400 -25,0% JlaryHax, IOoTepsl U30JIMPOBAHHBIX
THE3JI0BBIX OCTPOBKOB
Apunuzanus puOpeKHBIX
Kpacu ast Kazapka .
IE Biagigiu ﬁc;Bllif) 1800 1100 -38,9% nacTouL, TpaHcHOpMaIUs 31aKOBOI
PacTUTETHLHOCTH
erpajarys morpy>kxeHHON
Benormazas uepHets A M
(Aythya n rolla) 4500 3200 -28,9% Makpo(QHUTHOH (IOPHI, BBICBIXaHHE
YHyany TPOCTHUKOBBIX ITABHEH
Po3oBBIif (aMuHTo KpuTtHieckoe n3MeHEeHUEe COJICHOCTH
(Phoenicopterus roseus) 9000 7200 -20,0% BOJIbI, [1aJIeHHE OOMacChl apTeMUU
P u O6eHroca
oK ToKEa OcynieHne WIOBBIX OTMENeH,
(Recurvirostra avosetta) 5600 4000 -28,6% HCYE3HOBEHHUE MEJIKOBOIHBIX
’ ’ 9KOTOHOB JIUTOPAITH
O611as1 HCIEHHOCTS KymynaTuBHBIN KIMMaTOreHHbIH
S — ~ 90000 ~ 67000 -25,5% Y TUJPOJIOTUYECKUI MPECCUHT HA
yrom yroaps
Ipumeuanue: cocmagneno agmopom
HpeHCTaBHCHHaﬂ MHOTOJICTHAA CTAaTHCTHKaA Fnuponornqecmle XaPaKTEePUCTUKHU Hu

yOequTeNnpHO MOJITBEPKIAACT, YTO Haubojee ysi3-
BUMBIMHU K TEKYIIUM KJIMMAaTHYECKHM CTPECCOPAM
OKa3aJUCh  Y3KOCHELHAIU3UPOBAHHBIE  T'UAPO-
(¢unbHbIE BUIBI NTHL, YbH XU3HEHHbIC LIUKIBI U
PENPOAYKTUBHBIA YCIIEX JKECTKO AETEPMUHUPO-
BaHBI TUAPOJIOTHYECKUM PEKNMOM MEJIKOBOJIUN H
JeNbTOBBIX 3KOocHcTeM. Hapymienne ctabuiabHOCTH
opHUTO(ayHbl ['BI3BTAraucKOro HaMOHAIBHOTO
napka TpedyeT HEeMEeIJIEHHOTO0 KOHIENTYaJbHO-
ro paclIMpeHuss W IuBepcH(UKaLM{ aJanTaiu-
OHHBIX Mep. IlepBoodepenHBIMH, CTPATErHYECKU
BAKHBIMH 3a/ladyaMU yIPABJICHHs BBICTYNAIOT HC-
KYCCTBEHHAs NOJJAEPKKAa MU IUIIO30BAHUE TUAPO-
JIOTHYECKOTO PEKHMMa BHYTPEHHHUX JIaTyH, IPENOT-
BpallleHue MacIITaOHOTO BTOPUYHOTO 3aCOJICHUS
MpUOPEKHBIX IT0YB U HAlPaBICHHOE BOCCTAHOBIIE-
HUE aBTOXTOHHBIX TPOCTHUKOBBIX MacCHBOB. D¢-
(DEeKTUBHOCTH J10JIFOCPOYHOIO COXPAHEHUS 3TOTO
YHUKaJIBHOTO PaMcapckoro yrojibst B yCJIOBUSIX Ha-
pacTaromero KIMMaTH4eCKoro Kpu3rca HalpsMyro
3aBUCHUT OT OIIEPATUBHOM MHTErpaluu JIOKAIbHBIX
OXpaHHBIX CTPATETHH B MEXIYHAPOAHBIE M MEX-
[IPABUTEJILCTBEHHBIE IPOIPAMMBI TPAHCIPAHUYHO-
ro KOJIOTHYECKOT0 MOHUTOpHUHTra Bcero Kacmwmii-
CKOI'0 PETHOHA.
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TpaHc(OpPMaLMOHHBIE CABUI'M BOJHOI0O 0aJjiaHca.
I'maponoruueckas cuctema I pI3pUI1aradckoro Hamm-
OHAJIBHOTO MapKa NPEICTaBIsIeT cO00M MO3aUHY!O,
9KCTPEMATILHO IUHAMUYHYIO CTPYKTYPY, QYHKLIHO-
HUPYIOLIYIO B YCJIOBHSAX CJIOKHOI'O CHHEpreTHde-
CKOT'0 B3aMMOJICHCTBHUS PEUHOT'0 CTOKA, JJOKAJILHOIO
aTMOC(EPHOI0 YBIAXHEHUS U THAPOJUHAMUYECKO-
ro pexuma Kacnmiickoro mMopsa. OCHOBHBIMU Jie-
TEPMUHAHTAMU U UCTOYHUKAMH IIPECHOIO NMUTAHUS
JJaHHOM OXpaHsAEeMOW TEPPUTOPUU HCTOPUUYECKH
BBICTYNAIOT  TPaHC()OPMHUPOBAHHBIA  AJIJIOXTOH-
HBbIM CTOK pek bomrapuaii u Bumsiuaii, a takxe
Pa3BEeTBIICHHAS CEThb KOJUIEKTOPHO-IAPEHAXHBIX U
MEJIMOPATUBHBIX KaHajoB. OJHAKO 3a IOCIEAHHE
TPU IECSATUIIETUSI COIPSKCHHOE BO3JEiCTBUE Ha-
MPaBJICHHBIX MaKpOKJIMMATHYECKUX QIIYKTyaluid u
HapacTaIOLIEr0 aHTPOIOI'€HHOIO MPECCHHIA B CO-
npeaenbHbIX OacceliHax MPUBENo K TIyOOKOH me-
cradmm3aIuy u 1euIuTy BOJHOTO OajaHca BCETo
OPHHUTOJIOTMYECKOT0 KJIacTepa.

Ha done ¢uykryarmuun atMochepHBIX 0CaIKoB
(meTanu3zanusi METEOPOJOTHUYECKUX DPAIOB (pUKCH-
pyet ux magenue ¢ 410 MM B rukire 1990-x romos
10 340 MM B aKTyaJIbHOM IE€PHOJE) KPUTHUECKOE
JIECTPYKTUBHOE 3HAYEHUE NPHOOPETAaeT aHTPOIIO-
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TeHHO OOYCIJIOBJICHHOE COKPALICHUE PEYHOTO MpH-
ToKa. VIHTeHCUBHBIN 0€3BO3BpaTHBIA BOI03a00p Ha
HYX/Ibl PEryJISIPHOTO OPOLICHUS arpojaHamagToB
M MacmTaOHOE TUAPOTEXHHUYECKOE CTPOUTEITHCTBO
(BO3BeOEHNME BOAOXPAHWIHII W PETYIUPYIOLINX
TH/IPOY3JIOB) B BEPXOBBSIX U CPEIHHUX TCUCHUSIX IMTH-
TAIOMIMX PEYHBIX OacceHOB MPHUBEIH K MaJCHUIO
00BEMOB CTOKA B YCTHEBBIX ydacTkax Ha 39,6% 1o
CpaBHEHHIO ¢ Oa3ucHbIM ypoBHeM 1980-X romoB
(Gurbanov & Gasanov, 2023). Cutyanus Jasz-
m1a)THO-3KOJIOTHYECKOT0  CTpecca ycyryossiercs
pOCTOM  TMOTEHLMAIBHOTO CPEAHEMHOTOJIETHETO
HCIIapeHus ¢ BOJAHON MOBEepXHOCTU Ha 9,5%, uTo B
YCIIOBUSIX MEIKOBOJHBIX 3aJINBOB M HM30JMUPOBAH-

Taomuma 7

HBIX JIaTYH aBTOMATHYECKH HHULUUPYET 3aTHK-
HOM pEeXHM ISKCTPEMaJbHOTO BOJHOTO neduiuTa
(Gasanova, 2021).

Kacnwuiickass perpeccusi, cocTaBuUBLIasi OKOJIO
0,7 m 3a mepuon 1995-2023 rr. (ICWC, 2023), pa-
TUKATBHO JIe(OpMHUpOBaia THAPABINYECKYIO CBA3b
Y TPAIUEHT BBICOT MEKY OTKPBITOH MOPCKOI aKBa-
TOpHUEl 1 BHYTPEHHUMH TIOJYHN30JIMPOBAHHBIMH BO-
JI0eMaMH Mapka. ITO CIPOBOLIMPOBATIO KAacKaJl He-
TaTUBHBIX (PU3NKO-TeOorpahpUIecKuX MPOIECcCOB: OT
TOTAJILHOTO OCYHICHUS] epUPEPUITHBIX KOPMOBBIX
MEITKOBOAMH 10 moacMostandardHoit HHTpy3UH BBI-
COKOMHUHEPAJIM30BAaHHBIX MOPCKHX BOJ B JOHHBIE
TOPU30HTHI ¥ IPUOPEKHBIE BOJJOHOCHBIE TIIIACTHI.

Jlunamuxa knoueguix 2u0poI0cUeCKUX U 2UOPOXUMULECKUX nokazameinell 8 skocucmemax 1 vizvinazauckoeo HII (1990-2023 2e.)

['mpponornyeckuii / ruApOXUMUYECKUIH
TIOKa3aTesb

1990-2000 rr.

HurerpanbHoe H3MEHEHUE

2001-2010 rr. 3a MHOTONETHHH 1K (%)

2011-2023 rr.

CpeHero10Boe KOJIMYECTBO 0CAIKOB, MM 410 380 340 -17,1%
CpeaHerogoBoe UCTapeHue ¢ 3epKaia BoJl, MM 840 880 920 +9,5%
Cpel[HSGI‘O,HOBOI/I MTOBEPXHOCTHBIH PEYHON CTOK, 240 190 145 139.6%
MJIH M

Yposens Kacnmiickoro mops, M (BC) -26,2 -26.,5 -26,9 lHa 0,7m
CpeHsist CONEHOCTh JIAaryHHBIX BOJ, T/71 6,8 8,2 10,5 +54,4%
CymmapHas rupoMopdHas miomanb 12000 10500 9800 183%

JICJIBTOBBIX KOMIIJIEKCOB, I'a

prweqanue: cocmasineno asmopom

I'myGokasi KJIMMaToreHHas M aHTPOIOTEHHAs
TpaHchOpMaIUsl €CTECTBEHHOTO THIPOJIOTHYECKO-
ro pexuma HpuBesia K pay KPUTHUECKUX OHoIe-
HOTHUYECKUX CABUIOB. VIHTEHCUBHBII pOCT MHUHE-
paiM3aluy U COJICHOCTHU JIaryHHBIX BoA Ha 54,4%
(c mcxonubix 6,8 mo 10,5 /1) popMupyer xecTkuit
OCMOTHYECKUH M 3KOJOrudeckuit Oapbep st 3¢-
(EeKTHBHOTO BOCIIPOM3BOJICTBA, HEpecTa M Haryia
Moo (PUTO(DHUIBHBIX PECHOBOIHBIX BUIOB PHIO,
a TaK)Ke CYMIECTBEHHO YTHETACT BETETAIIUIO U CHH-
JKaeT NMPOEKTHUBHOE MOKPBITHE MOTPYKEHHBIX Ma-
kpoduToB (Mamedov et al., 2020).

Cokpalienue CyMMapHOW IUIOIIAAN TOCTOSH-
HO 3aTaluIMBAEMbIX M THIPOMOP(HBIX JIEIBTOBBIX
Teppuropuil mapka Ha 18,3% (motepst 6onee 2000
ra JIeNbTOBBIX 3€Melb) HATJISIHO CBHJICTEIBCTBY-
eT 00 MCYE3HOBEHMM CTaOWJIBHBIX 3AILUTHBIX pe-
¢byruymoB Uit BogHO-O0n0THOH (aynsr (BirdLife
International, 2022). KpomMe Toro, B IeHTpaIbHBIX
M YCTBEBBIX CEKTOpax JIENbThI 3aUKCHPOBAHO KPH-
THYECKOE MOBBIIICHNE KOHLEHTPALUUH CyiIb(ar- u

XJIOPUJI-MOHOB. DTO YKa3bIBaeT Ha INyOOKOe Hapy-
[IEHUE €CTECTBEHHBIX MPOIIECCOB CEJMMEHTAIINOH-
HOW (GUIBTpALM{, UUPKYJIIUN U OMOJIOTHYECKOTO
CaMOOYHIIICHHUST OOIOTHON KOCHCTEMBI.

B Hacrosmee BpeMs Bcst THAPOJIOTHYECKast CETh
I'HII mHaxomuTcss B COCTOSHUU TIIyOOKOTO IKOJO-
THYECKOTO CTpecca, WHIYHHUPOBAHHOTO KyMYJIs-
TUBHBIM (HaJI0KEHHBIM) 3(p(heKkToM pernoHanbHON
KIMMAaTHYECKOW apuUIHOCTH W HEPalrdOHAIBbHOTO,
JICIIEHTPAIM30BAHHOTO BOJIOIIONIL30BAHUS B COTIPE-
JIeNTbHBIX PAaBHUHHBIX arpojanamadTax. Y cremHoe
BOCCTAHOBJICHHE IOIATHYBILETOCS THIPOJIOTHYC-
ckoro Oamanca Pamcapckoro yroaps TpeOyeT He-
MEJUICHHOT'O Iepexojia OT TAacCUBHON (UKcAnuu
HM3MEHEHUH K JIOJITOCPOYHOMN CTpaTeruy aKTUBHOIO
yIpaBlieHUsS TPECHBIM CTOKOM, IITIO30BaHUS KOJ-
JICKTOPHBIX BOJI ¥ JIOKAIbHOW MHKEHEPHOH 3aIIUThI
KJTFOUEBBIX JIATYHHBIX KOMILJICKCOB.

KiumaTuyeckne cueHapum ¥ MeTOA0JIOTHS
MoJeaupoBaHusi. [ OUEHKH JOJITOCPOYHBIX
KIMMaTHYECKUX PUCKOB M MX BO3JEHCTBHUS HA KO-
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cucTeMbl [ 'BI3pUIAradcKoro HalMOHAIBHOTO MapKa
ObUIM TIPUMEHEHBI TPOTHOCTHYECKHE CICHAPHH,
paspaboTtanHbie MeKXIPaBUTENBCTBEHHON TPYIION
JKcrepToB no n3Menenuto knumara (IPCC, 2021).
B nccnenoBanuy HCHONB30BaHbI IBE MOACIH TPACK-
TOpPUH KOHIIEHTPALIMK MapHUKOBBIX Tra3oB: RCP4.5
(cueHapmii yMepeHHOW CTaOWIHM3alUK BHIOPOCOB)

Taoauma 8

n RCP8.5 (crieHapuii BRICOKOW WHTEHCUBHOCTH BbI-
Opocog). [Iporuno3upoBaHue OCYIIECTBISLIOCH C TT0-
MOIIbIO PETHOHANBHBIX KIMMATHUYECKUX MOAeNeH
(RCMs), Bepu(UIMpOBaHHBIX M aIalTHPOBAHHBIX
k criermuduke FOxuoro IIpukacnust Ha OCHOBE MHO-
rOJIETHUX JaHHBIX MeTeocTaHiuil Jlenkopanu, Ma-
cautel 1 Canbsia (Asrugpomet, 2023).

IIpoenos usmenenuil memnepanmypsl 8030yxa u Konuuecmsa ocaoxkos Ha nepuoo 2041-2060 ee. omuocumenvHo 6a306020 nepuoda

Mokasarens ba3oBblil nepuog IIporuos Ha 2041- IIporuos Ha 2041-
(1995-2015) 2060 . (RCP4,5) 2060 . (RCP8,5)
Cpenneronosas temreparypa, "C 14,6°C 16,9°C (+2,3°C) 18,7°C (+4,1°C)
Jlernsist Temnieparypa (utoHb-aBrycr), 'C 24,8°C 27,4°C (+2,6) 30,2°C (+5,4)
CpeaHeronoBoe KOJIMYEeCTBO OCAIKOB, MM 400 350 (-12,5%) 310 (-22,5%)
JuTEenbHOCTD 3aCyIIMBBIX IEPUOJOB, JTHEU B rOLy 58 78 (+20) 96 (+38)
Nunexc SPI (Standardized Precipitation Index), 6asbt -0,3 -0,7 -1,2

Hpumeanue: cocmaesiieHo asmopom

CornacHo pe3yJibTaTaM MOJEIMPOBAHUA, K CE-
pennne XXI Beka 3KkocucTeMbl ['BI3bLIArauckoro
HaIlMOHAIBHOTO TTapKa OKAKYTCS B YCIOBHAX JKECT-
KOT'O TUPOTepMUIEcKOro crpecca. OCHOBHBIC TIPO-
THO3WPYEMbIe PUCKH KIacCH(UITUPOBAHBI TIO TPEM
KITFOUCBBIM HATIPABJICHUSIM:

1) TpanchopManus THAPOIOTHIESCKOTO pe-
kuMa. OXUJTAeMBIi POCT CPEAHETOJOBOM TEM-
repaTypsl Bo3myxa Ha 2,3-4,1°C cmpoBorupyer
(hopcupoBaHHOE UCIApPEHHE C BOJHOTO 3epKajia U
MepeyBIaKHEHHBIX 3eMeNlb. PacueTsl Ha OCHOBE
Mozeneit manmmadraoi runponorun (Gurbanov,
2023) 1MoKa3BIBalOT, UYTO MPHU PEATU3AINH TTeCCUMU-
ctuueckoro cueHapust RCP8.5 miomaas mocTosHHO
3aTOTUICHHBIX TEPPUTOPUA W MEITKOBOJIUM MOMKET
cokpatutbes Ha 30-35%. [Ipu sToM mepuoj ce30H-
HOTO TIEPEChIXaHWsI JIATYH W MapIiel YBETHIUTCS Ha
20-40 nHel, 4TO KPUTHUYECKH HAPYIINUT )KU3HEHHBIE
LUKIBI ¥ YCIIOBUS BOCIPOM3BOJCTBA THIPOOHMOH-
TOB.

2) lerpamamust OMOJIOTHYECKOTO pa3HOOOpaswsl.
[Iporuosel, 6azupyromuecs Ha MPOCTPAHCTBEHHO-
BPEMEHHOM aHallM3€ MUTPAIMOHHBIX MAapIIpyTOB
(Smith et al., 2018), yka3piBaloT Ha MOTCHIHAIb-
HO€ CHIDKEHHE YUCIEHHOCTH MUTPUPYIOMIMX MTHII
Ha 15-25% wu3-3a moTepu KopMoBoii 0a3bl. OcTphIii
IeUINT BIard MpUBEIET K CYKIECCHOHHOMY 3a-
MEIICHUIO: BIIATOJFOOUBBIC THUAPOPUILHBIE CO00-
mecTBa (TPOCTHHUK IOKHBIA Phragmites australis,
ocokoBbie Carex spp.) OyIyT BBITECHSITHCS KCEPO-
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(UTHBIMU ¥ TaTO(PUTHBIMHA BHJIAMH — TaKHUMH Kak
MOJIBIHG JyIucTas (Artemisia fragrans) v COJITHKA
conoBas (Salsola soda). Ilono6Hast apuanzanus cy-
[IECTBEHHO YIPOCTUT CTPYKTYpPY (HUTOLIEHO30B U
CHU3UT OOIIYI0 TMEePBUYHYIO MPOTYKTHBHOCTH BO-
JTHO-O0OJIOTHBIX YTOJIHH.

3) AKTUBAIINS SKCTPEMATLHBIX SBIICHUN W CHH-
JKeHHE KOCUCTEMHBIX yciyr. HecMoTps Ha Bbipa-
KEHHYIO OOIIYI0 TeHACHIINIO K apUAN3AIHA PETHO-
Ha, U3-3a JecTabmim3anuu atMocepHbIX GPOHTOB
BEPOATHOCTh BHE3AITHBIX WHTEHCHBHBIX JIMBHEBBIX
naBoJIKOB Bo3pacTeT Ha 25-40% (Gasanov, 2022).
DT0 crpoBoIUpYyeT (POPCUPOBAHHYIO IPO3HIO0 Oepe-
TOBOMW JIMHUU Y 3aMJICHUE OCTATOYHBIX JIaryH B3Be-
IMIEHHBIMH HaHOcaMH. B pesynbrate ocialieHus
€CTECTBCHHBIX Oy(epHBIX W 3alIUTHBIX (YHKUIWH
BOJIHO-OOJIOTHBIX YTOJWH JIOKAJbHBIE DKOCHUCTEM-
HbIe yciayrn (B IEpBYIO O4epeab — €CTECTBEHHas
¢unpTpanst BOABI W CEKBECTpAaIUs YIIIepoia)
cokpatsarcsi Ha 30-40% (Millennium Ecosystem
Assessment, 2005).

3akjoueHmne

I'bi3buTarauckuii HaMOHAIBHBIA MapK MPe]-
CTaBisieT o000 YHHKaIbHBI TPUPOTHBIA KOM-
TUIEKC TPUOPEKHO-BOTHO-O0IOTHBIX YTOIUH, 00-
JaJaomuid  MCKIIOYUTEILHOM — DKOJIOTUYECKOU
IIEHHOCTBIO HE TOJBKO M AsepOaiKaHCKOMH
PecniyOnuku, HO u ais Bcero Kacmuiickoro peru-
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oHa. Pe3ynbraTel NPOBENEHHOIO HCCIENOBAHUS
MOJITBEPKAAIOT, YTO B YCIOBHSIX COBPEMEHHOTO
KIIMMaTHYECKOT0 KPU3UCa SKOCUCTEMBI ITapKa CTOJ-
KHYJIUCh C OeCHpeneeHTHBIMA KOMIUIEKCHBIMU
BBI30BAMH: aHOMAJIBHBIM POCTOM HPU3EMHBIX TEM-
nepaTyp BO3yxXa, MPOrPecCUPYIONINM COKPAIECHH-
eM atMoc(epHOro yBIaKHEHUSI U (HOPCHUPOBAHHON
perpeccueii Kacnmiickoro mops. Ha ocHoBe npose-
JCHHOT'O aHaJM3a U MOJEIHUPOBAHUS CPOPMYIUPO-
BaHBI CJIEIYIOIINE KIFOYEBHIE BHIBOJIBI:

1) Hderpagauusi THAPOJOTHUECKOTO PEKUMa M
nmoTepsi IKOCUCTEeMHBIX (yHKIwH. CoryiacHo mpo-
rHoctuueckuM cueHapusiMm RCP4.5 u RCP8.5,
Kk 2060 romy oXpumaeTrcs COKpAIlIeHHE TIUIONaan
MOCTOSIHHO yBJIaXHEHHbIX Tepputopuii ['HII Ha
20-35%. D10 HemszbeKHO BEAET K yTpaTe (yHIa-
MEHTAIBHBIX 3KOCUCTEMHBIX YCIYT: PEryJIsuH JIO-
KaJIbHOTO BOJHOTO OajaHca, CeKBECTPAIlMH aTMOC-
(epHOrO yrieponaa u NoJAep>KaHusl €CTECTBEHHBIX
O0Mo(MITBTPAIIIOHHBIX 0apPHEPOB.

2) Kpu3uc opHUTOJIIOTHYECKOT0 OMOpa3HooOpa-
3us. [Iporao3upyemMoe CHMKEHHE YNCIEHHOCTH MH-
rpupytomeii opuutodaynsl Ha 15-25% nanpsimyio
KOppEeNupyeT ¢ Jerpanaiueil THe3J0BbIX CTalui,
TUIPOPUIBHBIX YKPBITHH M KIIOUEBBIX KOPMOBBIX
6morornoB. CMmemienne (HEHOHOIOTHUYECKHNX CPOKOB
MUTPAaLUN ¥ HEU30EKHBIH B 3TUX YCIOBHUSX «TPO-
(udecknii pa3peIB» (HECOBMAEHIE TTEPHOOB MaK-
CHUMaJIbHOM MOTPEOHOCTH NTHUI B MUILE C HMHKOM
MPOAYKTUBHOCTH THIPOOMOHTOB) CTaBST MO YIpo-
3y craryc ['bI3buIaraya Kak BaskHeiiero ysia Adg-
po-EBpa3uiickoro MUrpaliuOHHOIO ITyTH.

3) Kcepoduruzamust u ranopuruzanust Guro-
1eHo30B. llpormecchl apuan3anud ¥ BTOPUYHOTO
3aCOJICHHS MOYB MPOBOLUPYIOT IIyOOKYIO M MpaK-
TUYECKH HEOOPATUMYIO CYKIIECCHIO PACTUTENEHOTO
nokposa. MacmTabHOe 3aMeleHHe aBTOXTOHHBIX
ruapoUTHEIX coobmmecTB (Phragmites spp., Carex
Spp.) KCepOPUTHBIMH U TATOPUTHBIMHU BUIAMH TIPH-
BOJWT K (prropucTryeckoMy 0OETHEHHIO, YIIPOIIe-
HUIO MPOCTPAHCTBEHHOH CTPYKTYPBI PACTHTEIIBLHO-
CTH W PE3KOMY CHIDKEHHUIO 00IIel OMOIOTHIECKOM
NPOYKTUBHOCTH YTOAUH.

COBOKYIHOCTh ~ BBISIBJICHHBIX ~ HETaTUBHBIX
TPEHAOB TUKTYET HEOOXOJUMOCTb HEMEAJICHHOTO
nepexo/a OT MACCMBHOTO PE3epBAaTHOTO peXrMMa K
CTpaTEerMy aKTUBHOTO aJalTUBHOTO MEHEPKMEHTA.
Jns MUHEMH3aIMK KIMMaTHYeCKUX PUCKOB U CO-
xpaHeHusi OmopasnooOpasusi ['HII mepBoouepen-

HOW KOMIUIEKC Mep JIOJDKEH BKIIOYATh ONTUMM3a-
IO THAPOJIOTHYECKOTO OajaHca: MOAEpHHU3ANUsI
1 BOCCTA@HOBJICHHE JIOKAJTbHOW THAPOTEXHUYECKON
HHPPACTPYKTYPHI, @ TAK)KE HAYyIHO 0OOCHOBAHHOE
pEryIUpOBaHUE PEYHOTO CTOKA JUI HCKYCCTBEHHO-
To nmoAgacCp X KaHus ONITUMaJIbHOI'O YPOBHS BOJBI B Jia-
ryHax M MapIiax B EpUObI SKCTPEMalbHBIX 3aCyX.
Brenpenne mmppoBOro 3KOJIOTHYECKOTO MOHHTO-
pHUHTa: CO3/1aHNE MHTETPUPOBAHHOW CHCTEMBI KOH-
TPOJISI Ha OCHOBE aBTOMAaTHYECKHX METEOPOJIOTH-
YECKHUX CTaHLHH, PETYSPHOTO JPOH-MOHUTOPUHTA
FHe3ZIOBPII>’I " OIICPATUBHOI'O0 CITYTHHKOBOI'O aHaJIN-
3a (BKJIIOYAsl OLEHKY BEreTallMOHHBIX MHICKCOB U
JMHAMHUKH BOJIHOTO 3€pKalia), YTO TO3BOJIUT KOP-
PEKTHPOBATh YNPaBICHUYECKUE PELICHUS B PEKIME
peanbHOTO BpeMeHH. CHHXPOHHU3AIMIO MEXKIyHa-
POIHOTO B3aUMOACUCTBHSL: aKTUBU3ALMSI TPaHCIpa-
HUYHOI'0O HAaYYHO-METOAUYCCKOI'O0 COTPYAHUYCCTBA
B paMKax Pamcapckoii KOHBEeHIIMH U MexIyHapoa-
HOTO COK3a OXpaHbl NPUPOABI ISl KOOpAUHALIUU
YCUJIMHA TIO COXPaHEHHIO OMOPa3HOOOpasusl U MH-
rpupytonmx BuaoB Kacnmiickoro Oacceifna.

Bynymee I'pI3putarauckoro HauuOHAIBHOTO
ImapkKa Kak STAJIOHHON YKOCHUCTEMBEI MEXAyHapoa-
HOTO 3HAYCHUS LETUKOM 3aBHCUT OT CBOCBPEMEH-
HOCTH U CUCTEMHOCTH BHEJIPEHUS] HAYYHO 000CHO-
BaHHBIX Mep ajanTauud. TOJBKO KOMILIEKCHBIN
MEKIUCITUTUTMHAPHBIA MTOAX0] W codYeTaHue (PyH-
JaMEHTAJIbHON HayKd ¢ THOKMMH HHCTPYMEHTaMU
YHOpaBJICHUA IIO3BOJIAT COXPaHUTb 3TOT YHHKaJlb-
HBI{ IPUPOJTHBIN pEPYTHYM B YCIOBHUSIX MEHSIOLIE-
rocsi KJInMara.

ABTOpBI 3aBISIOT 00 OTCYTCTBUHM KOH(IHKTA
HUHTEPECOB.

Bkian aBTopoB nmo takconomun CRediT:

OcmanoBa C.A.: Konuenryanusamus, METO10-
JIOTHsl, TIporpaMMHOe oOecrniedeHue, (hopMabHBIH
aHaJu3, MPOBEIEHUE HCCIeI0BaHus, oOecreyeHne
pecypcaMu, HamnucaHue — MEepBOHAYAIBHBIN Bapu-
aHT, HAlMCAHUE — PELCH3UPOBAHUE U PEIAKTUPOBA-
HUE, PYKOBOJCTBO HCCJIEIOBAHHEM, aIMUHHUCTPH-
pOBaHME MPOEKTA.

JIny 3uxyan: Texauuecknii cOOp AaHHBIX, TPO-
BEJICHHUE MCCIICIOBaHMSI (IIOMOIIb B TIOJICBBIX BhIC3-
nax, coope marepuaioB), TEXHHYECKoe odopmire-
HUE TAOJINLI.
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bUOXMMUNYECKOE U XMMUNUYECKOE NMNOTPEBAEHUE
KNMCAOPOAA B BOAE O3EPA BUANKOAD (KA3SAXCTAH)

[NpeacCTaBAEHbl PE3YAbTATbl XMMMUYECKOrO aHaAM3a OPraHMYeckoro 3arps3HeHus 03épHOM BOAbI
(no XTIK(Cr), BI'K;) 1 pacTBOPEHHOrO KMCAOPOAA B BOAE 03. brAnKoAb B MHOrOAeTHEM LmMKAe (2007—
2024 rr., Aeto 2025 r.). Pexxum 1 AMHamMmKa rnokasareAein 6MOoAOrMUYeckoro 1 XMMmM4Yeckoro notpebae-
HWS KNCAOPOAQ BOAbI 03. BUAMKOAB 3aBMCUT OT CE30HA rOAQ, aHTPOMOreHHOr0 BO3AENCTBMS MPOLLABIX
A€T 1 €ro rmApoAornueckux ocobeHHoctein. Ce3oHHasi USMEHUMBOCTb ONPEAEASIETCS AOMOAHUTEAbHbIM
MOCTYMAEHMEM OpPraHMyeckMX BELLeCTB B 03epO B BUMAE MaBOAKOBbIX BOA BECHOM, YaCTOTbl M MHTEH-
CMBHOCTM MOMYCKOB C BbILLIEPACMOAOXXEHHOTO BOAOXPaHNAMLLA AKKOAb Ha p. Aca, a Tak)Ke MOCTOSHHO
NpOTEeKaoLWMMM BHYTPUBOAOEMHBIMU MPOLLECCaMM B CUCTEME «BOAA-AOHHbIE OTAOXKEHMSI».

CpeaHee cooTHoluenne XIK(Cr)/bINK coctaBrao 4,24, 4To yKas3blBaAO Ha BO3MOXXHOE MPUCYT-
CTBME B BOAE OPraHNYeCKMX COEAMHEHWI, MAOXO MOAAAIOLMXCS OBUOAOTMUYECKOMY PA3AOXKEHMIO. SBHO
BblpakeHHOW 3akoHoMmepHoCTH BeAnUnH XITK(Cr) n BINK5 B MHOroAeTHEM LIMKAE B pa3AMYHble CE30HbI
roaA BbISIBUTb He yAAAOCb. OAHAKO MPOCAEXKMBAETCS TEHAEHLMS K MOCTENEHHOMY CHUXKEHUIO 3TOM
BeAMUMHbI € 2013 1., 06yCAOBAEHHASI YBEAMYEHMEM CaHMTaAPHbIX MOMYCKOB BOAbI B BUAMKOAL € Goaee
HU3KMM COAEP>KaHMEM OPraHMYEeCcKMX BeLeCTB M YCUAMBAKOLLMMUCS BHYTPUMBOAOEMHbIMM MpoLecca-
MU, MPUBOASLMMMN K CaMOOUMLLIEHMIO. HeCMOTPS Ha 3TO KauyecTBO BOAblI BMAMKOAS MO nokasaTeAsm
XMK(Cr) n BINK5 He cooTBeTCTBYET HOPMATUBHBIM TPEOOBAHMSIM, YCTAHOBAEHHbBIM AAS BOAHBIX OOb-
€KTOB, UCMOAb3YEMbIX B PbIOOXO3MCTBEHHbIX LIEASIX.

KatoueBble croBa: opraHmyeckme sewectsa, XIK(Cr), bIK;, 3arpasHeHne BoAbl, paCTBOPEHHbIN
KMCAOPOA.

S.M. Romanova, A.S. Serikova*, R.E. Makhmutova

Institute of Zoology, Almaty, Kazakhstan
*e-mail: aizada.serikova@zool.kz

Biochemical and Chemical Oxygen Demand
in the Water of Lake Bilikol (Kazakhstan)

The results of chemical analyses of organic pollution indicators (COD(Cr), BODs) and dissolved
oxygen in the water of Lake Bilikol over a long-term period (2007-2024 and summer 2025) are pre-
sented. The regime and dynamics of biological and chemical oxygen demand in Lake Bilikol depend
on seasonal variations, the anthropogenic impacts of previous years, and the hydrological character-
istics of the lake. Seasonal variability is determined by the additional input of organic matter into the
lake with spring floodwaters, the frequency and intensity of water releases from the upstream Akkol
Reservoir on the Asa River, as well as by ongoing internal processes occurring within the “water—bot-
tom sediments” system.

The average COD(Cr)/BODs ratio was 4.24, indicating the possible presence of organic com-
pounds that are resistant to biological degradation. No clear long-term pattern in COD(Cr) and BODs
values was identified across different seasons. However, a gradual decreasing trend has been observed
since 2013. This trend is associated with increased sanitary water releases into Lake Bilikol containing
lower concentrations of organic matter, as well as enhanced in-lake processes contributing to the self-
purification of the water body. Nevertheless, the water quality of Lake Bilikol, based on COD(Cr) and
BOD:s indicators, does not comply with the regulatory standards established for water bodies used for
fisheries purposes.

Keywords: organic matter, COD(Cr), BODs, water pollution, dissolved oxygen.
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BUAIKOA KOAI CybIHAAFbI OTTEriHIH, OMOAOTUSIAbIK,
YKOHEe XMMMUSABIK TYTbIHYbI (Ka3akcTaH)

Makanaaa BUAIKOA KOAIHIH CybIHAAFbl OpraHMKaAbIK, AacTaHy kepceTtkiwTepiHiH (XIK(Cr), BI1Ks)
JKOHE epireH oTTeriHiH KemXKbIAAbIK, (2007-2024 3., 2025 XbIAAbIH >Ka3bl) 63repicTepiH cMnaTTanTbiH
XMMMSABIK, TAAAQY HOTUXKEAEP] YCbIHbIAABL. BUAIKOA KOAIHAET BUOAOTUSABIK XKOHE XUMMUSIABIK, OTTEr|
TYTbIHY KOPCETKILUTEPiHIH PEXUMI MEH AMHAMMKAChI >KbIA ME3TIAIHE, 6TKEH XKbIAAAPAAFbl aHTPOMOreH-
AIK 8cepre >XeHe KOAAIH TMAPOAOTUSAbIK, epekllUeAiKTePiHe TayeAai. MayCbIMABIK ©3repriluTik Kek-
TEMri Cy TacKblHbl KE3IHAE KOAre OpraHMKaAbIK, 3aTTapAblH KOCbIMLIIA TyCyiMeH, Aca e3eHiHAeri Xo-
Fapbl OpHaAacKaH AKKOA Cy KOMMACbIHaH XKiBepiAeTiH Cy KOAEMIHIH, XXMIAIr MeH KapKbIHAbIAbIFbIMEH,
COHAAM-aK, «Cy — TYMTIK LWeriHAIAep» >KyMeCiHAE Y3AIKCI3 XYPeTiH ilKi CyKoMMaAbIK, YAepicTepmeH
6GarAaHbICTbI.

XIK(Cr)/BlMKs KaTbiHACbIHbIH, opTawa MaHi 4,24 60AAbl, GYA CyAa BMOAOTUSIABIK, bIAbIPAYbl KMbIH
OPraHMKaAbIK, KOCbIAbICTAPAbIH 60AYbl MYMKIH €KeHiH KepceTeAi. OPTYPAI MayCbIMAAPAAFbl KOMXKbIA-
AblK KaTapaa XIK(Cr) meH BIMKs kepceTKiwTepiHiH alkbliH 3aHABIAbIFbI aHbIKTAAFAH >KOK. AEereHMmeH,
2013 xbirpaH 6acTan OyA kepceTkiluTepaiH GipTiHAEN TeMeHAeyY ypAici 6arkasaabl. Bya Buaikeare
OPraHMKaAbIK, 3aTTap MOALLEPi TOMEH CaHMUTAPABIK, Cy >KiGePIAIMAEPIHIH apTYbIMEH JKOHE CYKOMMaAaFbl
©3iH-631 Ta3apTy YAEPICTEepiH KYLENTETIH ilKi rMAPOOMOXUMMSIABIK, MPOLIECTEPAIH GEACEHAIAIrIMEH
TyciHaipiaeai. XTTK(Cr) xoaHe BIMKs kepcetkiwTepi 60mblHLIa BUAIKOA CybiHbIH canacbl GaAbIK, Lapya-
LLbIAbIFbI MaKCaTbIHAQ MaAdAAHbIAATbIH CYy 0ObEKTIAEpiHE KOMbIAATbIH HOPMATMBTIK TaAanTapra Coii-

Kec KeAMenA,.

Ty#in cesaep: opraHukaabik, 3attap, XIK(Cr), BI1Ks, cy AacTaHybl, epireH oTreri.

BBenenue

Baxnocts m3ywenus BenmunH XIIK(Cr) wu
BIIK; a Taxxke pacTBOPEHHOTO B BOJAE KHCIOPOAA
3aKIF04aeTCs B 3aIUTE OKPYIKAIOIIEH cpe/ibl, KOTO-
pble IpUMEHsIOTCs BO BceM Mupe (Alexander et al.,
2024). Tak, xuMu4decKast MOTPEOHOCTH B KUCIOPOJIE
(XTIK(Cr)) siBnsieTcs OTHUM W3 Haubosee ObICTPHIX
U WHPOPMATHBHBIX TECTOB, HCIOJIB3YyEMBIX IS
KOHTPOJIsL KauecTBa BoJibl ipu e€ ounctke (Dedkov
etal., 2000). [Tapamerp XITK(Cr) oTpakaet crerneHb
3arpsi3HEHUsI BOOOEMOB OPTaHMYECKIMHU BEIIECTBA-
MU ¥ OIPEJIeIISIeTCs] KaK KOJMYECTBO KUCIIOPOIa, DK-
BUBAJICHTHOE COJCPKAHUIO OPraHUYECKUX BELIECTB
B 00pasiie, KOTOPbIE MOI'YT OBITh OKHCIICHBI CHJIb-
HBIMH XUMHYECKAMHU OKHCIUTEIISIMU, TAKUMH Kak
NepMaHraHaT Kallus WK Tuxpomar Kanus. Opranm-
YEeCKHE BEIEeCTBA BIUSIOT HA OPraHOJICNTHYECKHE,
CaHHMTAPHO-TUTHEHUYECKUE W TOKCHKOJIOTUYECKUE
CBOWCTBA BOJHBIX CUCTEM.

B 3aBucHMOCTH OT XapakTepa BOJIbI UCIIOJIb3Y-
10Tcs pazinuuHbie Moaudukanmu merona: XITK(Mn)
(mepmaHTaHaTHasi OKHCISIEMOCTh) — JUIsl Ci1a0o 3a-
rpsi3HEHHBIX Bo, a XIIK(Cr) (muxpomaTHast okuc-
JSIEMOCTB) — JUIsl CHJIBHO 3arpsi3HEHHBIX WU CTOY-
HBIX BOJ, Onarogapsi BBICOKOH OKHCIHUTEIBHON
criocoonoctu peareHra (Li et al., 2018). Ilokaza-
tesb XITK(Cr) mmmpoko npumeHsieTcst Ui Xapak-
TEPUCTHKH CTETICHH 3arps3HEHUS] TPOMBIIICHHBIX

CTOYHBIX BOJI, [IOCKOJIbKY OXBaThIBACT Kak OMOpa3-
JaraemMble, TaK M YCTOWYMBBIE K OHMOAETpagalliu
oprannueckue coeauHenus (Aguilar-Torrejon et
al., 2023). buoxumudeckoe OoTpeOIIEHNE KUCIOPO-
na (bIIKs) — 3To cranmapTHbIM moka3aTenb, OTpa-
JKAIOMIMK KOJUYECTBO KHCIOPOAa, HEOOXOIUMOTO
MHUKPOOpPraHU3MaM JUJIsl Pa3jIOkKEeHHS OPraHHYECKUX
BemecTB B TeueHne msatu cytok (Cemenos, 1977
Hukanopog, 2001). HecmoTpst Ha 001yt Harpas-
nernoctb, XIIK(Cr) u BIIKs xapakrepusyroT pas-
HbIC aCIEKThl 3arpsi3HEHHsI BOJIbI, OATOMY 00a
rapaMeTpa UCIOIB3YIOTCS TIPU MOHUTOPUHTE Kade-
CTBa BOJHBIX 00OBHEKTOB.

Bricokue 3nauenus XI1K(Cr) u BITKs gacTto Ha-
0JIFOJIAIOTCS B IIPOMBIIIIICHHBIX U OBITOBBIX CTOUYHBIX
BOJIax, TZie B €€ COCTaB MMOMa/Ial0T MHOTOYHCIICHHBIE
OpPraHUYECKUE U MUHEPATbHBIC COSJAMHCHUS, BKITFO-
gas TOBEPXHOCTHO-akTHBHBIC BemecTBa (IIAB),
Oydepsl, ne3UMHPUIMPYIOLIUE CPEACTBA, IIEIOYH,
OKHCIIUTEINN, OTOSTMBATENH, YH3UMbI, KOHCEPBAHTHI
u apomaru3aropsl (Nicolaidis and Vyrides, 2014;
Ho et al., 2021).

UccnenoBanus Jerko — W TPYIAHO-OKUCIISIFO-
IIMXCS OpPTraHWYECKUX BEIIECTB, PACTBOPEHHOTO
KHCJIOPOJia U OLEHKAa KOJIOTUYECKOTO COCTOSHHUS
o3epa bwimkons mo 3TMM mapaMmerpaM B MHOTO-
JICTHEM IUKJIC MTPEJICTABIISICT aKTyaJbHYIO 33/[auy U
JI0 HACTOSIIETO BPEMEHU He OBUIO OCYIIECTBICHO.
Jannas paboTa 4aCTHYHO BOCIIONHSIET 9TOT MpOoOelt.
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Lenpio paboThI SBISIIOCH OLIGHUTH PEXKHUM M IMHA-
muky XIIK(Mn), XIIK(Cr), BIIKs, conepxanus
PacTBOPEHHOTO KHCIOPOAa B BoJE 03. bunukoss 3a
riepuon 2007-2024 rr, 2025 r (Ut07b) B 3aBHCHMO-
CTH OT BHELIHUX (DaKTOPOB.

Ha pexxum u mTuHAMHKY MCCIIEyeMBIX TOKa3a-
Tenel B o3epe bUIMKOIB 3aMETHOE BIUSHHE OKa-
3BIBAIOT (PM3HKO-TeorpaduyuecKkue yCiIoBHUS W aH-
TpornoreHHbIi ¢paxTop. OCHOBHBIE THIBI penbeda
JKaMmObUICKOM 00JTaCTH BKITFOUAIOT HU3KOTOPHOE
BOJIHHACTOE TIATO, IPEATOPHYIO HAKJIOHHYIO paBHU-
Hy 1 bmmkonsckyro Brnaguny (Pembed Kazaxcra-
Ha, 1991). Knumar nccnenyeMoro permoHa xapak-
TEPU3YeTCs pe3KO KOHTHHEHTAIbHBIMH yCIOBHSIMH:
JKapKUM COJIHEYHBIM JIETOM, XOJIOAHOH 3HMMOIi,
HU3KHM KOJIMYECTBOM aTMOC(EpHBIX OCaIKOB, UH-
TEHCUBHBIM HCIIAPEHHUEM U BBICOKOW MHCOJIALNEH.
Kpome Toro, no mHenuto psaa ydenslx Kaszaxcran
y>K€ MCTIBITBIBAET MOCIEACTBUA U3MEHEHMSI KITUMa-
ta (Yepegamaenko, 2009; AmuMKymoB u ap., 2021.).
Temnepatypa Bo3zayxa B Kazaxcrane 3HauMTENb-
HO TIOBBICHJIACh 3a IMOCIEAHUE AecATmieThs. Tak,
CpPeIHero/ioBasl TeMIepaTypa yBEJIWYMBaJach Ha
0,32°C xaxnmeie 10 mer. Camast BBICOKAs TemIiepa-
Typa Obu1a B 2020 1, KOrzIa cpeHsist o TepPUTOPUN
aHoManmst coctaBmia 1,92°C. DTo ykaspIBaeT Ha
T0, uTO B Kazaxcrane cpegHeronoBas Temrneparypa
BO3/IyXa pacTeT ObICTpee, ueM cpeanemupoBas (Dai
et.al. 2009; OOHOBIEHHBIN HAIMOHAIBLHBIA BKIIAJ,
2023, Taylor et. al., 2024.).

I'unponoruueckniit ¥ rTUAPOXUMHUECKUN PEXKUM
o3epa bunmkons 3aBUCAT TTaBHBIM 00pa3oM OT 00b-
€Ma MaBOJIKOBBIX BOJI, BIUSHUS IIPUTOKOB, a TAKKE
Y4acTOTHl W WHTEHCHBHOCTH IIOMYCKOB C BBIIIEpa-
CIIOJIOKEHHOTO BOJOXpaHUINIIAa AKKOJIb Ha p. Aca
(yticenbexoB u np., 2016).

Ozepo bunnkons — KpynmHEHIUi 1 caMblil ToTy-
6oxuii BojgoéM B JKaMOBIICKO# 00J1aCTH, BXOSLIAN
B ecATKY KpynHenmx 03ép Kasaxcrana. OHo pac-
MOJIOKEHO B 75 KM K IOr0-BOCTOKY OT T. Tapasa, y
nogHoXbs rop Kaparay (puc. 1), Ha Tepputopun
BepukkapuHCKOTO CEeNbCKOTO OKpyTa, TUIONAdb
kotoporo coctaBisier 40 589 ra, uz Hux 37630
ra TPUXOAWTCS Ha CEIbCKOXO3SMCTBEHHBIE YTO-
st 12959 ra — Ha npoune 3emin ([lyricenOexoB
u ap., 2016). O3epo HaxXOOUTCS B apHUIHON 30HE H
MMeeT YHUKaJIbHYI0 3KocucTteMy. [lmomane Bono-
cOopHOM TwTOMaaM coctaBiseT 5170 km?, momans
3epkana — 86,9 kM2, cpenusist riayouna — 6,0-7,0 m.
(bomaTxan u ap., 2016). Jlerom 2025 T. Hamu ObuTa
3aukcupoBaHa MakcUMalibHas I1yOorHa o3epa 7,45
M. beperoBast TnHUS MOYTH MOJTHOCTHIO 3apociia Ka-
MBIILIOM.
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VYpoBeHs Boasl 03epa 3a nepuog 2008-2023 rr
M3MeHsICS B mipeaenax oT 2,17 m B oktsiOpe 2022
r. 70 omacHoi BenuuuHsl 5,20 M B anpene 2017 r.,
MprYeM MUHUMaIbHBIE YpoBHH 2,17-3,69 M mpuxo-
JIWIIACh Ha OCEHHE-3UMHHI MEepHoJl, a MaKCUMaJlb-
ueie 3,01-4,96 M — BecHoit. [1o nanaem (bomarxan
u 1p., 2016) MakcuMmanbHast OTMETKA YPOBHS BOJIBI
nmocturana 8,35 m B 1985 1., a B 2016 Troxy cocras-
JIs1a B CPETHEM OKOJIO 3,69 M.

B o03epo BmagaroT HeOONBIINE CTEMHBIE PEKU
Bepukkapa u Aca, 0JHaKO MPUTOK BOJBI MO0 HUM
HaOII0JaeTCA MPEUMYIIIECTBEHHO 3UMOW U B HaJa-
ne BecHbl. Hanbomnpiiee 3HaueHne nmeer peka Aca,
MUTAOLIAs 03€p0 bunnkonb; €€ CTOK B HACTOALIEE
BpPEMSI MTOJTHOCTBIO 3aPETYJIUPOBaH U UCIOIb3yeTCA
JUTSL HY>K]JT OPOIICHHS U BOJOCHAOKEHHS MTPOMBIIII-
JICHHBIX TIpeanpusTuii . Tapasa.

TypnanoBa M. ¢ coaBTOopamu, H3y4das pac-
npeziesieHde BBIOPOCOB 3arps3HSIOUIMX BEIECTB,
OTIpeieNTiIa KITFOYEBbIE WCTOYHUKH 3arps3HEHUS
B pa3nnuHbIX ypOocuctemax YKamObuickoi o0ia-
ctu (TypmanoBa u np., 2025). B wactHOCTH, MU
ObLTO BBIABICHO, YTO T. Tapa3 u 3ayJIWHCKUH paii-
OH SIBJISIIOTCSI OCHOBHBIMH MICTOYHHKAaMHU BBIOPOCOB
3arpsI3HSAIONIMX BEIIECTB B OKPYKAIOILIYIO Cpeny,
OKa3bIBasl BIMSHUE HA 3/IOPOBhE HAcCeNIeHHUs, Ono-
pasHooOpasre U U3MEHEHUE KIIMMaTa B PETHOHE.

Cremyer oTMeTHTh TOT (hakT, uto B 1980-x ro-
Jlax B pe3yJbTaTe aBapHUiHBIX COPOCOB CTOYHBIX BOJL
XUMHYECKUX TpeanpusTuii KaMObIIcKoH obmacTu
B 03epe ObuM 3a()UKCHPOBAHBI IKCTPEMAILHO BBI-
COKHE KOHIICHTPAIMU 3arpsA3HSAIONINX BEIIECTB,
YTO MPHUBEJIO K MAcCCOBOW TMOEIH BOIHOU (IOpHI
u (aynsl. C 1983 roga o3epo bunmkons nmepecrano
(YHKUMOHUPOBATH KAaK €CTECTBEHHBIH YHCTBIN BO-
JTIOEM ¥ BOIIIJIO B ITepeueHb Hanboee 3arpsa3HEHHBIX
BOJIHBIX 00bekTOB PecnyOnnku Kazaxcran (3asgan
u ap., 2015).

[lepBbIii 3a1m0OBBIH COPOC CTOYHBIX BOJ B 03€-
po bunukons nmponzomén B 1972 roay ¢ KOHTPOIb-
HeIX pynoB AI1O «Xummpom». B 1982 rony 6omnee
MOIIIHBIA aBapUIHBIN cOPOC MPUBEN K IKOJIOTHYE-
cKoi KartacTpode pernonHanpHoro Mmacmraba. Ha
MPOTSHKEHUH HECKOJIBKHX JIET TaK Ha3bIBAEMBIE «YyC-
JIOBHO YHCTBIE» CTOUYHBIE BOJBI MOCTYHAIN C KOH-
TPOJBHBIX KapT MpennpusTus B kKaHan Tamac—Aca
U fajnee B peky Aca, KoTopas nuTaer o3epo bumm-
Koib. CyIecTBEHHBIN BKJIAJ] B 3arpSI3HEHHE TaKKe
BHOCHWJIM CTOKH ¢ noJieit ¢punbTpanmu JxamOyncko-
ro cynepdocdaraoro 3asozaa (aprHe TOO «Kazdoc-
dbar»).

B pesymnpTare HaAKOIUIEHNS TOKCUYHBIX BEIIECTB
B BOZOEME MPOU30IIIA MAacCOBasi THOENb THAPOOH-
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OoHTOB. /0 aBapuiiHBIX COpPOCOB B 03epe OOHTaJIO
6osee 30 BUIOB pbIO, OJJHAKO B HACTOSIIEE BPEMs
coxpaHmiock Jjumb okono 13 (Ceiirbace u ap.,
2012, 2014; Cepenun, 2019). Ho yucieHHOCTD pbIO
1 UX PBIO0XO031CTBEHHOE 3HAYCHHE HEOJMHAKOBEI.

B JKamObuicko#t 00J1aCTH TPOBOIUINCH HC-
CJICZIOBAHMS IO OIEHKE COCTOSHUS 03€pa, YPOBHIO
3arpsi3HEHUSI ¥ pa3pabOTKe PEKOMEHIAIMN MO €ro
BOCCTaHOBJICHHIO 32 CUET PEryJIMpoBaHMsA CTOKa
pexu Aca. [{st npeoTBpaliieHus JaibHerIero 00-
Menenus B 1989 r. Oblia mocTpoeHa IJIOTHHA, pa3-
JIeIIsoNIas BOJOEM Ha OOINBINYI0 M MAyI0 Yallld
(CetiTOaeB u np., 2012).

B netnuit nepuosa 03epo nNpakTUYECKHU HE MOTY-
YyaeT NPUTOKa IPECHON BOJIBI, UTO CIIOCOOCTBYET I10-
BBIINCHUI0 MHHEPATU3AlUN U KOHIICHTPAI[UH TOK-
CUYHBIX BelecTs (3asnan u np., 2015). Benencreue
9KOJIOIMYECKOM KaTacTpodbl Boja 03epa buimkob
B HACTOSIIEE BPEMs HE UCIOIB3YETCS JUIsl MUThE-
BBIX IICJICH, & MPUMEHSETCS JIUIb ISl PhIOOIOB-
ctBa u opomeHus. CoracHo naHHBIM Tengrinews
(tengrinews.kz), B 2021 r. u3-3a CHUKCHHUS YPOBHS
OeperoBasi IMHHUA O3€pa OTCTYyNHJIA Ha HECKOJIBKO
COTEH METPOB OT MEPBOHAYAILHBIX I'paHwuil. [locTe-
MIEHHOE CHU)KEHUE YPOBHS 03epa MPOJI0JDKAIOCH U B
MOCIIE/YIOIINE TOJIBI.

[locne mnurenbHOro mMepepsiBa Ha o3epe bu-
JMKOJb THIPOJIOTHYECKUE W THIPOXUMHUYECKHE
pabotsl Obimn BozoOHOBNEeHBI B 2007 rony Kasru-

Pucynox 1
Kapma-cxema pacnonoxcenus ozepa Bunuxons

HpuMeuaHue.‘ cocmasieno asmopamu.

npomeroM. [lo nanueim 3asnan b.K. ¢ coaBTopamu
BOJIa 03epa MO-NPEeKHEMY OTHOCHIACH K Cylb(aT-
HOMY KJIacCy C BBICOKOW MUHepaln3alueld U 3Ha-
YUTENBHBIM coJiepxanueM ¢propuzos. [Tokazarenn
BIIKs mpeBbIman npeesbHo JOMyCTUMYHO KOHIEH-
tparuto (I1JIK) 6omee uem B 22 pasa. Ilo cremenu
canpoOHOCTH BOJa XapaKTepH30Bajlach Kak Me30-
canpoOHasi, YTO MOATBEPKIATOCH MACCOBBIM Pa3BH-
THEM (PUTOIUIAHKTOHA U CBHUJCTENBCTBOBAJIO O BbI-
COKOM 3BTpodHOCTH BofoéMa (3asiaan u zp., 2015).

B crouBIINXCS yCTIOBUSIX U3YUCHUE PEKUMA U
JTUHAMHKH OPTaHUYECKUX BEIIECTB 10 MTOKa3aTeNsIM
XITK(Cr), BIIKs 1 pacTBOpeHHOTO B BOJE KHUCIOPO-
Jla B BoJIe 03epa bMIMKOIL B MHOTOJIETHEM ITHKIIE
MIpeCTaBIsieT HECOMHEHHBI HHTEPEC, HalpaBIIeH-
HbIM Ha OLIEHKY COBPEMEHHOI'0 COCTOSIHUSI BOJIOEMA
1 BBISIBJICHUE TEHICHIIUN €T0 U3MEHEHHUSL.

MartepuaJibl 1 METOABI

Matepuanom Hcciaea0BaHUs TOCTYKUIN Kaja-
CTpoBble 1 MOHUTOpUHTOBbIE JaHHbIe PI'TI «Ka3ru-
JPOMET», HaXOJSIIErocs B BeJleHuM MuHNCTEpCTBa
sHepreTukn PecrnyOnmukn Kaszaxcran, 3a mepuon
2007-2024 rr. (MudopmaunoHHblii OOJUIETCHD
Kasrunpomer; T'ocymapcTBeHHBIN BOJHBIA — Ka-

JIaCTp), a TAaK)KE MaTepHaIIbl aBTOPOB, MOTYYCHHBIC
B 9KCIICUIIMOHHBIX U JJa00PATOPHBIX YCIOBHUSX Jie-
ToM 2025 1.

— I'mapenoct 2 ko o1 €.
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st uccnenoBanust ObLT1 BeIOpan 1 ydacTok, Ha-
XOJUSIIIIAIACS Ha FOTO-3aImagHONd CTOPOHE OOJBITION
yamu bunukons, npumMepHo B 2 KM 0T cena AOabl-
kagelp (xoopamHatel 42.987828...70.686098). C
Y4ETOM OTHOCHTENIFHO HEOOJIBIIOrO pasMepa o3epa
W OTCYTCTBHSI JIAaHHBIX TI0 BCEH aKBaToOpHH 03epa
Hamu B uioHe 2025 1. ObUTH 0TOOpaHb! MPOOBI BOJIBI
B 8 YCIOBHBIX CTaHIMSX B TIpelesiax KOOpAWHAT
(42.98183...70.7366; 42.0884...70.68872). Koopau-
HaTHAsI TPUBSI3Ka CTAHITUI BBITOJIHSIIACH C TTOMOIIIBIO
GPS-naBuratopa Garmin Garmin etrex 22x (Garmin
Ltd., Taiwan). 3smepernne Temmeparypbl u pH mpo-
BOJIUIIH C UcTionb3oBanueM npuoopa HORIBA (Ltd.,
Japan). [1poOb1 BoAbI AJTs1 OTIPEACTICHS JISTKO OKFIC-
nsrornuxcst opranudeckux BeriectB XIIK(Mn) Mbr
oTOMpanu B CTEKIsIHHbIE EMKocTH oO0bemoM 0,250
MJI U (PUKCHPOBAIIM XMMHUYECKH YUCTOW CEPHOM KHUC-
notoi B pa3dasnennu 1:3. [lampHeiiee omnpenerne-
HUE BEJIMYMHBI TIEPMAHTaHATHOW OKUCISIEMOCTH B
KHCJIOH cpejie MPOBOAMIN B CTallMOHApHOW J1abopa-
topuu 1o metoay Ky6emnst ('OCT-2003; O6 yTBepx-
JICHUM HOpMaTHBOB KkadecTtBa Bombl, 2016; ['ycesa,
2002). ITpoObl BobI HAMH aHATU3UPOBAINCH B TPEX-
KpaTHOH IIOBTOPHOCTH.

Paccuuranel cpemHMe 3HAYCHUS  BEIWYHMH
XIIK(Cr) u BIIK,, xoHUE€HTpanuu pacTBOPEHHOTO
KHCJIOpOJia M CTaHAapTHOE MX OoTKIoHeHHe (SD).
Pesynprarer oTpaboTans! mporpammont Statistica 12
u excel, a aHanm3 cOOCTBEHHBIX MOJIEBBIX JAHHBIX U
WHTEPTOJIAINS 3HAUCHUH KoHTIeHTpanui (by Nature
Neighbour) o akBaTopun 03epa ObUTH BBITIOIHEHBI
¢ ucnionb3oBanneM ArcGIS PRO 3.5.

[Mockoneky ananmu3 XIK(Cr) u BIIK, 06braHO
MIPOM3BOIUTCS JUTSI OTIPEICIICHHST KOPPEISIIIU MEXK-
JIy 9TUMH OCHOBHBIMH MTapaMeTPaMu, XapaKTepu3y-
IOIIMMU CTETIeHb 3arPs3HEHHsI BOJHOM Cpeibl, HaMU
JUIsl BceX Mpo0 BOJBI OBLIO OIMPEEeNICHO COOTHOLIE-
aue XIIK(Cr)/ BIIK, (unnekc GrnopasnaraemocTy).
JlaHHOE COOTHOIIEHHE CUMUTACTCSl «TOYKOH OTCUE-
Ta» MEXIy OWopasmaraeMbIMH M He Omopasiarae-
MBbIMH cTOYHBIMU Bosiamu (Rudaru et al., 2022).

B Hacrosiee Bpemsl OIEHKa KadyecTBa BOJIBI
PEK, BOJOXPAaHUIHIL TI0 PsiTy KOMIIOHEHTOB XHMHU-
YECKOro cOoCTaBa MPOU3BOAUTCS Mo «EIMHONU cu-
cTeMe Kiaccu(UKaluy BOABI» U HE PacIpoCTpaHs-
fOTCs i1t Mopeit u o3ep (Emunas cucrema..., 2025).
B cBs13u ¢ 3TMM B paboTe MBI COWIN HEOOXOAUMBIM
WCTIOJIb30BaTh OJIMH M3 PACPOCTPAHEHHBIX T'MTHE-
HUYECKUX HOPMATHBOB, & UMEHHO MpPEIEIbHO-I0-
MyCTUMYIO KOHIIEHTPAIIUIO M3y4aeMbIX KOMIIOHECH-
TOB, TPEBBIIICHHNE KOTOPOW MOMOTaeT OLECHUBATH
CTETICHb 3arpsi3HEHHS 03¢PHOU BOJIBI.
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Bopa o3epa bunukois cotoHoBaTast (MUHEpaIH-
sarust >1100 mr/am?3), sxéctkast (o0mmas KECTKOCTh
>15 mr-sks/am®), o knaccuduranuu O.A. Ajeku-
Ha (AnekuH, 1970) cynmsdaTHOTO Kilacca, MarHue-
BOH rpymnmel, Broporo tuna (S™¢ ) (Mupopmanuon-
HeIid OroyuteteHh Kasruppomert; ['ocynapcTBeHHBIH
BOJIHBIN KajiacTp; AmMupraiues u zip., 2018).

Benmnunna Bomopoanoro mokasatens (pH) za
HCCIIeTyeMBbIi TIepHo/I BappuUpoBasa B Mpeenax oT
6,65 (0nmM3Ka K HEUTPaTbHOW peakInu CPeibl) J0
8,70 (menounHast peakuus cpeabl). OTHOCUTEIHHO
BBICOKHME 3HaueHMs BenuunHbl pH ObLTH OTMEUeHBI
B okTsi0pe 2007 r. 8,65, HosiOpe 2008 . 8,55, aBry-
cre 2009 r. 6611 MakcumyMm — 8,70, HOstOpe 2012 u
2020 rr. 8,60 u utone 2025 r. 8,62 (tabmuna 1).

KonueHTpauus pacTBOpEHHOTO KUCIOPOAA, KaK
MPaBUJIO, HAXOAWTCS B MPSIMONH 3aBHCHMOCTH OT
TeMIIepaTypbl BOABI M €€ COIIEHOCTH: C MOBBIIICHH-
€M TeMIlepaTypbl 1 MUHEpaJIN3allii PaCTBOPUMOCTD
KHCJIOpoJa OOBIYHO CHMXKAETCs. MHUHHMaJIbHBIC
3HAYEHUS PACTBOPEHHOTO KHCIOPO/1a HAOIIOIaIHCh
JIETOM, BECHOH U B CEHTs0pe, Korga TeMieparypa
BOJIbI MAaKCHUMaJIbHa, TOTJa KaK B 3UMHHUU MEPHO],
NP JIEIOCTaBe, COJAepKaHUe KUCIOpoaa BO3pacTa-
7o o 11,10-13,0 mr/am®. MuHHManbHBIA YPOBEHb
0O, 6b11 5,36 mr/oM® B 2014 r. Crenenp Hachlle-
HUS BOJBI KHCJIOPOAOM H3MEHsJIach B Tpejenax
37-127%. IlockonbKy conep:kaHue pacTBOPEHHOTO
KHCJIOpOJIa B OCHOBHOM BceT/a mpeBbimaino 6,0 mr/
IIM?, 9TO SIBIISIETCSI OJIAaroNMpUsITHBIM (aKTOPOM ISt
KHU3HECIATEIbHOCTH THIPOONOHTOB.

CopnepkaHue TPYJHO OKUCIISIOLIMXCS OpTraHu-
yeckux Bemiects XIIK(Cr) B 2007-2024 rr. usme-
Hsnock B mpenenax 11,5-284,0 mrO,/n mpu cpen-
HETOJIOBBIX KoJebanusx 84,844,45 mrO, /n. Dot
MOKa3aTesb He HOpMHUPYETCs il cOpoca B pbI00X0-
351CTBEHHBIE BOJIOEMBI, & UCIIOJIB3YETCA AJIsSl OLIEH-
ku 3arpssHeHHocTH camoii Boasl (XIIK(Cr) go 15
Mr O,/am?® 17151 TUTHEEBBIX BOA0EMOB, 10 30 Mr O,/
IM® JUIsL peKpealoHHbIX). OTMedanoch MmpeBblIie-
unue [1JIK m1s BomoéMoB, UCTIONB3YEMBIX B peKpe-
AlMOHHBIX LIENSAX BO Bce mepuoisl roaa B 0,4-9,5
pasa. B atot nepuona XIIK(Cr) ne npesbimano [1/1K
tonbKko B mae 2007 r., aprycte 2010 r., utone 2012
r. 1 cenrsaope 2013 r. C 1996 r. mo 2024 rr. Habmto-
najock nocrossHHoe npesbiienue [1/IK mo stomy
nokaszaremo. MakcuManbHOE TPEBBIIICHHE OBLIO
3aduxcupoBano B mapte—anpeie 8 2007 r. Cyns o
BennunHe XIIK(Cr) Boxy o3epa buinkoias MOXkHO
HCIIOJIB30BaTh TOJIBKO B PEKPEALIMOHHBIX LIETSX.
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Tabauna 1

ﬂuana;:m snauenui memnepamypwl, pH, xonyenmpayuu O, éenuyun XIIK, BIIK ¢ 600e osepa buauxons 3a nepuoo 1996, 2007

2024 ee.
Ton Lo oH Kucnopon XIIK (Cr) BIIK,

Mmr/om? Hacelenue, % MrO,/nm’®

1996 0,0 8,09 7.4 55 137,0 52,0
2007 3,2-273 7,62-8,65 6,80-12,20 77-108 22,1-284,0 14,0-55,0
2008 0,1-29,6 7,85-8,55 6,96-11,80 59-106 31,2-164.,8 10,0-29,3
2009 0,8-26,2 8,00-8,70 7,68-10,90 72-115 34,7-121,0 15,8-26,0
2010 0,5-26,0 8,00-8,50 6,43-12,50 77-98 23,2-103,0 0,97-33,2
2011 0,5-26,7 7,95-8,40 6,49-12,90 56-105 77,8-218,0 15,2-42,0
2012 0,5-28,0 7,85-8,60 6,18-13,00 74-91 11,6-190,0 20,2-40,0
2013 0,5-25,0 7,40-8,45 6,46-12,80 57-99 11,5-198,0 30,2-41,0
2014 0,5-26,8 7,60-8,40 5,36-12,50 53-127 44,0-126,0 16,9-30,9
2015 2,1-28,4 7,80-8,50 7,07-11,00 59-107 41,4-90,0 15,1-26,2
2016 4,0-27,0 7,50-8,40 6,73-8,97 53-101 57,2-109,0 15,7-26,8
2017 3,5-28,5 7,80-8,30 6,92-11,90 75-93 45,5-124,0 6,4-17,4
2018 1,0-25,0 7,20-8,20 5,40-11,10 37-105 35,7-118,0 8,8-17,6
2019 2,0-28,6 7,50-8,54 6,64-9,70 59-99 39,1-96,1 6,9-15,5
2020 3,0-26,0 6,65-8,60 6,34-11,60 65-94 39,2-81,4 5,3-20,7
2021 4,0-32,0 6,85-8,00 6,23-7,97 42-78 31,8-72.4 6,2-17,8
2022 15,0-31,6 6,75-8,30 6,92-8,67 45-82 46,3-77,7 7,8-11,2
2023 18,0-29,0 7,85-8,20 6,01-8,21 62-84 41,6-53,2 9,5-19,1
2024 22,0-27,0 7,65-8,3 6,29-7,14 53-79 44,4-52,5 11,5-12,5

Ipumeuanue: na ocrnoge oannvix PI'TI «Kazeuopomemy»

ITo cpasuennio ¢ XIIK(Cr) pa3smax Bapwsupo-
Banus BennyuHbl BITK, 3HaunTenbHO MeHbIIE U B
pasnble roJel He npeBbiman 54,3 mr Oz/am?. TIpak-
TUYECKH ITOCTOSHHO HawuOOIbIIas KOHIICHTPAIIHS
OMOXUMHUYECKOTO TOTPEOJICHUSI KUCIOPOAa U Be-
muanabel XITK(Cr) ObIn OTMEueHBI B ampele-mae
Mecsiliax, KOrjia YpoBeHb BOJIbI B 03€pe JOCTHIall
MaKCHMAaJIbHBIX OTMETOK. B 3T0 Bpems Bo3pacraer
MOBEPXHOCTHBIM CTOK € BOJOCOOPHOH TuIOmMAnu U
B 03€pO BMECTE C TAJBIMH U JIOXKJIEBBIMH BOJAMHU
CMBIBAa€TCsl OOJIBIIOE KOJIMYCCTBO TI'YMHUHOBBIX M
JIPYTHX OpraHMYECKUX BEIIECTB, BHI3bIBAS YBEIHUE-
HUE OKUCIISIEMOCTH BOJIBI.

Mexny nokasarensimu bIIKs n XIIK(Cr) BbI-
sIBJICHA CTAaTHCTUYECKHM 3HAYMMas YMEPCHHas I10-
JIOXKUTENbHASL KOPPENsUs CpeiaHed cuibl (r =
0,5913). aHHbIii pe3yabTaT SBISCTCS 0KUIACMBIM,
MOCKOJIbKY 00a MapaMerpa XapaKTepu3yrT COlep-
JKaHUE OPraHMYECKUX BEILICCTB B BOJE, XOTSA M OC-
HOBAaHBI Ha Pa3JIMYHBIX METOJ[aX onpeeneHus (0no-
JIOTUYECKOM U XUMHUUYECKOM okuciieHun) (Tabm. 2).
BrisiBnena cnabasi KOppeisiiMOHHAsi CBSI3b MEXKILY
srauenneM pH u Benmmunnamu BIIKs u XITIK(Cr), a

oueHb ci1abast u ciabdast OTpULaTeIbHAS KOPPEIISLUs
MEXJIy TeMIIEPaTypOil BOJBI.

[To HamMM JaHHBIM KOHIICHTpAIUs JIer-
KO OKHCISAIOIIMXCS OPraHUYeCKHX BEIIECTB
XIIK(Mn) B mrone 2025 r. BappupoBaia B Ipe-
nenax ot 8,55 mo 11,82 mrO/nm® mpu cpennem
spauennu  9,37+0,62 mrO/am3. HauMmennime
3HAYCHUs HAOIIOJallNCh B MaJlOW daie o03epa,
TOTJa KaK B OOJIBIION Yallle BEIUYUHBI ObLINA CTa-
OwibHO BhINIe. Hamnyne opraHWYecKuX BEIIECTB
BIMSICT HAa TPO3PAYHOCTHh BOABI. lIpo3padHocTh
03€pHOU BOJBI ObLIIA B ATOT MEPHO] HU3KOH (4—16
CM), 9TO yKa3bIBaJO Ha 00pa3oBaHHUE KOJUIOWI-
HBIX YaCTHI[ OPTaHHYECKOTO W HEOPTraHUYECKO-
o MPOUCXOXKICHUS B PE3yJbTaTe MOMATaHUSI B
BOJIy TBUIM WJIM TIPOJYKTOB JKU3HEEATCIBHOCTH
JKUBBIX CYIIECTB U MUKPOOpPraHu3MoB. CTOUT OT-
METHTh, YTO B MECTE PACIIOJIOXKCHHS THAPOIO-
cra Kasrugpomera, 6IM3KOTO K HaIIeW CTaHIINH,
konneHTparus XIIK(Mn) MensIlie, HO 3TOT TO-
kazareib — 7,33 mrO/am® Toxe HEe COOTBETCTBY-
et tpeboBanuto IIJIK, pasaomy 10,00 mrO/mm?
(CanlluH 2.1.4.1175-02).
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11;22;:;?4;0%% 3a6UCUMOCTIL MeICOY NOKA3AMENAMU OP2AHUYECKO20 3a2pA3HeHUs, pAcmeopEénto2o Kuciopoda, pH u memnepa-
mypoil.
t, °C pH BIIK, XIIK(Cr) 0,, % O,, mr/am’
t, °C 1,0000 0,0392 -0,0241 -0,1008 0,5236 -0,6276
pH 1,0000 0,3339 0,1642 0,3587 0,2871
BIIK, 1,0000 0,5913 0,0964 0,1139
XIIK 1,0000 0,0515 0,1762
0,, % 1,0000 0,2478
O, mr/am’ 1,0000

Ipumeuanue: cocmagneno agmopamu.

[IpocTpaHcTBEeHHOE pacmpesiefieHre IMoKa3aTe-
JIeH MUHepaIu3allMy BOJIbI JIEMOHCTPHUPYET €€ yBe-
JIMYEHUE TI0 JUITMHE OeCCTOYHOTO o3epa (puc. 2a).
MeHbliiee 3HaUEHUE MUHEPAIU3alMK B MAJIOW YaIle
(1173,0 mr/am®) m 15723 mr/om® B 60IB1II01 YaIire)
BBI3BAHO BIIAJICHUEM MPHUTOKA ACBI ¢ MUHEpaIH3a-
et 435,2 mr/om®. O6mas MUHEPAIH3aUsS BOIBI
B 0OJIBINION wYallle o3epa MOCTEIIEHHO BO3pacTraja
or 1549,9 mr/am® no 1614,0 mr/am’. TTokasarenun
MepMaHraHaTHOW OKUCIIIEMOCTH, Ha00OpoT, ObLIN
Buimie B Maoi yame (10,59-11,84 mrO/nM?, puc.
20). ConepxaHue JETKOOKUCISIOMINXCS OpraHnye-
CKUX BEIIECTB B OOIBIION Yallie 03epa N3MEHSIIOCh
B mpeaenax 7,33-9,37 mrO/am®, a B Bozie p. Aca He
npesbimano 3,25 mrO/om®. B Gosbiioii varre o3e-
pa Buwinkonbe o4eBHIBI TIPOIECCH CAMOOYHILICHUS
BOJbl, BeAyllUEe K CHIXEHUIO BenuuuHbl 110 no
7,33 mrO/om®. 13-3a y3Koro nepemieiika, COeaHHs-
IOIIETO JIBE Yalllh 03epa, He MPOUCXOAUT MOIHOTO
CMEIIIMBaHUS BOJIbI, M KAXKasl U3 YaCcTeH CYIIeCTBY-
€T NPAKTUYECKH KaK CaMOCTOSITEJbHBIA BOJIHBII
00BeKT. B CBsI3u ¢ 3TUM mpeyiaraeM COOPYIUTh
eI1e OJTMH THAPOIIOCT y MAJIOH Yally /ISl OI[eHKH ee
COCTOSIHHSI BOJIBI.

Cnenuanuctel  Kasrugpomera  exXeMeCcIuHO
onpenemnsu XITK(Cr) u BIIK, B Bozte p. Aca ¢ 2014
o 2023 rr. [Ipenensr m3amenenns Benudaud XI1K(Cr)
u BIIK, B pe4ynoit Bojie ObUIM 3HAYMTENBLHO HHUKE,
YeM B 03€pHOU BOJIE M COCTaBIISUIA, COOTBETCTBEH-
Ho, 8,1-36,5 u 0,8-5,3 mrO /am’. Munumaibubie
W MaKCHMaJlbHblEe KOHIIEHTPAIlMU TOTPEOICHHO-
ro KUCJIOpojaa OOHAPYXEHbI B Pa3InYHbIE CE30HBI
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roja Omaromaps MeIKoBOAHOCTH (rmyOuHa ot 0,5
no 1,5 m, mecramu Ha mepekarax g0 3040 cm) u
OBICTPOMY TEUEHHIO.

UeTko BbIpa)KEHHOM 3aKOHOMEPHOCTH BEJIH-
quHbl XIIK(Cr) B MHOTOIETHEM IIHKJIE B Pa3iIdd-
HBIC CE30HBI TOJla BBISIBUTH HE yAanoch (puc. 3).
OmHAKO MPOCTIEKMBAETCS TEHISHIUS K MTOCTETICH-
HOMY CHIDKEHHIO 3TOH BenmuuuHbl ¢ 2013 r., 00y-
CJIOBIICGHHAS yBEJIIMYEHNEM CAHUTAPHBIX TOITYCKOB
BOJIbI B buiinkoibs ¢ 0oJjiee HU3KUM COJIEpPIKaHUEM
OpTraHUYECKUX BEIIECTB M YCUIUBAIOIIUMUCS MTPO-
[eccaMu caMoOuHMIleHus. M3yueHue Qpu3nmko-xu-
MUYECKHAX TIPOIECCOB B CHCTEME «BOJa-IOHHBIC
OTJIOKEHHUSI», IPUBOISAIINX K YOBUIA WJIM HAKOILIE-
HUIO OPTaHWYECKHUX BEIIECTB, SBJISETCS IpeaMe-
TOM CaMOCTOSITEJIBHOI'O MCCJICJIOBAHUS U B HAIy
3amauy He Bxoauio. Habmromanoch kak CHUKEHHeE,
TaK U MMOBBIIICHUE COJIEPIKAHUS TPYIHO OKHUCIISIIO-
IIUXCS OPTaHUYECKHUX BEIECTB B pa3HbIE TEPUOIbI:
Tak, BeIABIEHBI MaKCUMaJIbHBIEC MoKa3aTean XIIK
B 3uMHee Bpemsa B 2007, 2011-2014, 2016, 2018 u
2019 rr., nerom — B 2007, 2010, 2013 2015, 2018,
2020 m 2021 rr., Becuoii B 2007, 2008, 2011, 2013
u 2017 r, a ocennro — B 2007, 2012, 2013, 2009,
2022 1 2023 rr. OTHOCUTENBHO HU3KHUE NTOKa3aTe-
mu XIIK(Cr) oOHapyxeHbl B TEIUIOE BpeMsi roja
BCET0 TMepuoja HcciaeAoBaHus. ['0g0BbIe MHHH-
MYMBI TIPUXOJISITCSI HA BECEHHE-JICTHUE MECSIIbI, B
3UMHEe BpeMs ITOT TOKa3aTedh 3aMETHO OOJIbIIIe.
Oco60 Boigensiercst 2007 roa: 9 MecsiiieB B Tojy
BenmmunHa XIIK(Cr) m3meHsiach B Ipenenax OT
109 go 284 mr O,/nm3.



C.M. PomaHosa u 1p.

Pucynox 2

Ilpocmpancmeennoe usmenenue munepanuzayuu 600vl (a) u noxazameneu 110 (6) 6 ozepe bunuxonv, urons 2025 e.
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Pucynox 3

Eoicemecsiunvie noxazamenu XIIK(Cr) 6 03. bunuxonv, 20072024 2e.
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prweuanue: cocmasneno asmopom

TTokazaTens EHK5 B OWIMKOJBCKOH BOJE B
2007-2024 rr. W3MEHSICS B IIHPOKUX MpeIeax
0,97-55,00 mMrO,/n npu cpeaHerooBbIx Koseba-
musix  21,20+0,70 MFOz/IlM3. OTMeuanoch cpen-
HEroJ0BOE€ MakcuUMalibHOe 3HaueHue B 2013 T.
(37,1  wmrO/nm’£1,14), a  MUHUMambHOE —
B 2019 r. (11,30 MFO2/,E[M3:EO,80). Haiinennarie
nokasarenu bIIK, mpesbimani 3HadeHus ycra-

=== MapT
e CeHT.

2015

=== HIOHE
——ITIK

anp. === NaH
=== OKT. == TcK.

2017 2019 2021 TOJBL

HOBJICHHBIX TOTPEOHOCTEH IJIsi BOJOEMOB XO3sii-
CTBEHHO-TIUTHEBOTO W PHIOOXO3AHCTBEHHOTO BO-
JIOTIOJIB30BaHUSl TPAKTHUECKH B TEUCHHE BCETO
rnepuojia ucciueaoBanus. Jis uenei xo3aiMcTBEHHO-
OBITOBOTO U KYJBTYPHOT'O BOJOIOJIB30BAHUS 03€p-
Has BOJIa COOTBETCTBOBaja TPEOOBAHUSIM B aBTyCTE
2010, anpene 2017-2019 rr., HOsi6pe 2020 r. n
uroHe 2021 1., uMena 3HaueHIE, pAaBHOE WJIH MCHBIIIS
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6,00 mrO_/am’. B ipyrue ce30HbI rojia 3TOT 10Ka3a-
TEJIb TPEBBIIIAT HOPMY, U B CITy4Yae UCIIOJIb30BAHUS
BOJBI HEOOXOAMMO MPOBOJAUTH MEPONPHUSTHA IO
OYHUCTKE BOJBI (pHC. 4).

B aBrycre 2007 r. Habm0qaI0Ch MaKCHMallh-
noe 3nauenue BIIK 55,00 mMrO,/n, Ho B aBrycre

Pucynok 4
Cpeonezooosvie noxasamenu BIIK 6 03.Bunuxons, 2007-2024 22.

60 &—gup. == ¢es. MapT

S AT

2007 2009 2011 2013

HpuMeanue: cocmaesiieHo aemopom

Habmonaromeecss CHM)KEHHE CpPETHETOJOBBIX
3HAYCHWI TOKa3aTeliell OpraHMYeCKUX BEIICCTB
(BIIK5, XIIK(Cr)) B JICTHHI IEPHOMT U WX TTOBBIIIIC-
HUE BECHOH, KaK MPaBHIIO, OOBSICHICTCS TE€M, UTO
BECHOM C BOJOCOOPHOW IIIOMIATN O3epa TaJIBIMU
BOJIAMU M3 TIOYB BBIMBIBAIHCH OPraHUYECKHE CO-
€JIMHEHMs], KOTOPbI€ MOCTyNaIu B BOJOEM. B 3um-
Hee BpeMsl UX COJICpIKaHUuEe OOBIYHO CHUKAJIOCH H3-
3a TIOHWKCHHS TEMIIepaTypbl BOABI U 3aMeIJICHUS
MIPOLIECCOB OMOXMMHUYECKOTO PA3TIOKEHHSI OpraHu-
geckoro BemectBa (JlommartoBa m ['ycema, 2005;
Cenesnes., 2024; PomanoBa u Ka3zanranosa, 1991;
Pomanogsa, 2007). Uccnenosanue Bemuunn BIIK
n XIIK(Cr) B pa3nuuHble CE30HBI I'OjJla MO3BOJIH-
JI0 yCTaHOBUTH ciexmytomiee. [lokazatenu cpemue
cezonHoro XIIK(Cr) mocturamu MakCHUMaibHBIX
3HAUYCHWHA B pa3iudHble Cce30HBI Troma: B 2007 T.
3umoit (127,6 mr/nm?), BecHou (185,3mr/nm?) u ne-
toM (154), B 2011 1. 3umoii (146,0 mr/mm?), BecHOI
(113,8) u nerom (111,3 mr/nm?), B 2012 . 3umont
(130,7 mr/nm®) u ocensto (146,33 mr/mm?), a Takxke
B 2013 1. BecHoit (159,2) u nerom (146,6) (puc. 5).
B nocnemytomue ronpl, a mMeHHO B miepuoxa 2020—

192

—=——(CeHT. =®=QKT. =l=pH0a0. —&— JeK.

2015

2010 r. 6b1 ormeuen mMubnumyMm — 0,97 mrO,/m.
Ha ocHoBanmm pacuera cpeHErofloBbIX MoKa3aTe-
nert BIIK,, Taxoke kak u XIIK (Cr), mpocnexusa-
J1ach TEHACHINS K TIOCTETICHHOMY MX CHIDKEHHIO C
2013 T, cCBUAETENBCTBYIONIEE 00 yIyUIICHUH Kade-
CTBa 03€PHOU BOJIBI.

amp. ==M=jyaii —@—HIOHE ====HIOIbL

2017 2019

2023 rr. 3nagenus XIIK(Cr) 3aMeTHO CHU3WINCH,
YTO CBUETEIBCTBOBAIO O HEKOTOPOM YIIYYIICHHH
KadecTBa BOJBI MO 3TOMY ITOKazaTento. OTMeTHM,
4T0 B X0JIogHOE Bpems rona 2021-2024 rr., otOop
po0 BOJBI HE TPOU3BOAMICS. He yaamoch BEISIBUTE
SIBHO BBIPQKEHHOW CE30HHOM M3MEHYHBOCTH ITOKA-
3arens XIIK (Cr) 8 2020-2023 rr.

[lo karanoxsbpiM naHHBIM — Kasrugpomera
(2007-2024 rTr.) YCTAHOBJIEHO, YTO CpPEAN BOMIO-
€moB JKamObuICKOW 00MacTu TOJIBKO B o3epe bu-
JUKOJh HAONIOJAINCh 3aMETHBIC IPEBBIMICHUS
noka3zarenedt XI1K(Cr). Tak, B 03. Anakons (1. Ka-
Oanbaif, 2016-2020 rr) BenwYWHA IUXPOMATHOM
OKHUCIISIEMOCTH M3MEHsIach B mpenenax 9,0 — 50,2,
03. Cacwikkons (2016-2020 rr) — 10,0-31,0, Ta-
COTKEIbCKOM Bopoxpanunuiie (2014-2023 rr) —
23,3-31,7 MrOZ/L[M3, MIpUYIEM MaKCHUMaJIbHBIC 3Ha-
YeHHUsT OOHAPYKEHbI B BECCHHE — JICTHUW MEPHOJ.
DTO OOBACHSACTCS TIOCTOSHHBIM aHTPOIIOTCHHBIM
BO3JICMCTBHEM U IMOCTYIUICHUEM 3arpsi3HSIONIUX
BEIIECTB B 03. BWIMKOJIbL, BCICACTBHE YETO KOH-
LEHTPAIUsl OPIraHNYECKUX BEIICCTB HE3aBUCHMO OT
Ce30Ha 0CTaBajach MOBBIIIICHHOM.
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Pucynokx 5

Cezonnas usmenyusocmo XIIK(Cr) ¢ mnoeonemnem yuxkne, 2007-2024 ze.
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HpuM@anue: cocmasieno asmopom

Ce3oHHas IUHAMHUKAa OMOXWMHUYECKOTO TMOTpe-
onenus kucnopona (BI1Ks) B Boge o3epa bunnkons
BBEIpaKeHa ci1a00. 3a BeCh HCCICIYEMBIA TEPHOT
MUHUMYMBbI OBUIA B XOJIOJHOE BpEMs TOjla YaIle: B
nekabpe-despaie 8 2007-2009 rr., 2011 1.,2014 1.,
2018 r.; B aBrycte 2010 r. B 2007, 2008, 2013 u
2020 rr. oTMe4YeHbl MaKCUMaJIbHbIE 3HaUeHUs. Teo-
peruuecku cpennue 3HaueHus BITK s 00br4HO MOBBI-
IIafOTCA OT 3UMBI K JIETY BCIIE/ICTBHE aKTHBH3AINN
OMOXMMHYECKUX MIPOIIECCOB M YBEIIMYCHUS KOJINYEC-
CTBa OPTaHMYECKOTO BEIIECTBA, a 3aTeM MOCTETCH-
HO CHIKaroTcs K 3uMme. OIHAKO B paccMaTpuBae-
MOM TIepHO/Ie HAOJIOICHHH TTOT00HAs 3aBUCHUMOCTh
ObLIa BEIpaXKEHA HE SIBHO. Tak, HauOOJIbIIINE CE30H-

Pucynox 6

Heto M oceHs

Hihhh““%ﬂllil

2015

2021 2023

TOObI

2017 2019

weie 3HaueHus BIIKs orMeuanucs B 2007 romy Bec-
HOU U jgetoM 1o 38,53 mrO,/am3, ocenwto 2011r. u
2012 r. — 36,33 u 35,33 mrO,/nM3, cOOTBETCTBEH-
Ho. B 2013 romy ObU1 MakcUMyM BO BCE CE30HBI:
3umoit (38,8 MrO,/nmm?) n Becnoit (35,9 MrO,/am?),
netrom (40,5 mrO,/nm?®) u ocennwmii (33,2 MrO,/mm?).
MuHNManeHbIe 3HAUYCHUS 3a(UKCHPOBAHBI BECHOM
2019 . (8,7 MmrO,/nm?), nerom 2021 roga (9,6 mrO,/
mm?®) 1 ocenpio 2020 roma (9,15 mrO,/mm?) (puc. 6).
Taxast BapuabenbHOCTh BIIK5, BepositHO, 00y-
CJIOBIICHA HECTAOWIBHBIM THAPOJIOTHICCKUM PEKU-
MOM 03epa, KOJICOaHUSIMU YPOBHSI BOJIBI H Pa3jind-
HOW WHTECHCHUBHOCTBIO TTOCTYIICHUS aJUIOXTOHHBIX
OpraHUYECKHUX BEIECTB B PA3HBIC CE30HBI FOJIA.

Cezonnas usmenyusocmo BITK 6 MHO20/IemMHEM YuKTe, 2007-2024 2a.
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BrisiBiIeHO, 4TO TOHOBasi U Ce30HHAsI JTUHAMHU-
Ka moka3zateneit xumuueckoro (XIIK) n omoxumu-
yeckoro (BIIKs) nmorpebnenus kuciopona B Boje
o3epa buinkonb xapakTepu3oBaliaCh OTCYTCTBHEM
SIPKO BBIPQKEHHOW CE30HHOM HM3MEHYMBOCTU. M3-
MCHCHHA JaHHBIX rokasarejieii B 6OJH)HII/IHCTBC
CJIy4aeB HE KOPPEIUPOBAIH C TEMIIEPATYPOH BOJIBI,
3HaueHusIMH pH, 4TO yKa3pIBajo Ha mpeodagaHue
AQHTPOMOTCHHBIX (PAKTOPOB HaJl €CTECTBEHHBIMH Ce-
30HHBIMU Tiporieccamu. Cpennue 3HaueHust XI1K u
BIIKs 3HauuTENBHO MPEBBILLIATN HOPMATUBBI, yCTa-
HOBJICHHBIC AJI1 BOAHBIX O6’beKTOB, HCIIOJIb3YEMBbIX
B PHIOOXO3STCTBEHHBIX LIENSIX, YTO CBUJICTEIIBCTBO-
BaJI0 O BBICOKOM YPOBHE OPTaHMYECKOTO 3arpsi3He-
HUS BOAOEMA.

Cootnomenne XIIK/BIIKs 3a wuccnemyemsrit
Mepuo COCTaBIsUIO B cpemHeMm 4,23+0,15 (mpu
HopMe He Oonee 2,50), 4To yka3bIBajio Ha BEICOKOE
CoJIepKaHUE TPYJHO pa3jiaraeMbIX OPraHUYECKHX
COCIMHEHUH, O 3HAYUTEIBHOM [0JIe€ aHTPOIOTEH-
HBIX 3anH3HI/ITeJIeI>'I IMPOMBIIIIJIIEHHOT'O ITPOUCXOXK-
JICHUsI, KOTOPBIC TPYJHO TOJMAIOTCS OHOJNIOTHYEC-
CKOMY Ppa3JIOKEHUIO W MOTYT OBITh TOKCHYHBIMHU
(BacunuckoBa, Konaparenko 2025, Andrio et al.,
2019, XXuseruna u nip., 2021). [TogoOHbIC 3HAYCHUS
XapaKTepHBI JIJIS 3aTPS3HEHHBIX BOJI, COIEPIKAIINX
CHUHTETHYECKHE MOIOIIHE CPEACTBA U IMMOBEPXHOCT-
HO-aKTHBHBIC BeEIeCTBA. Takwe BOJBI TPEOYIOT
MIPEABAPUTEITHLHON (HU3UKO-XUMHUYIECKON 00padoT-
KM TIepell MPOBEACHUEM OHMOJIOTHUECKHX IPOIec-
coB ouHuCTKH. [lodmydeHHBIE pe3yNbTaThl TaKKe
mokas3eiBaroT, uro cooTHomeHue BIIKs/XITK(Cr)
COTOCTaBHMO C TIOKA3aTeNIsIMU, XapaKTePHBIMU JJIS
MIPUPOJIHBIX BOJI, OOOTANMEHHBIX aNTIOXTOHHBIMH
(BHEITHETO TIPOUCXOXKACHHS) OPTaHWICCKUMHU Be-
HiecTBaMH. DTO YKa3bIBaJlo Ha JOMHUHHPOBAaHHE B
CUCTEME NMEHHO aJJIOXTOHHOTO OPTaHUYECKOI0 Be-
IIeCTBa, MOCTYMAIOIIETO B 03€PO MPEUMYIIIECTBEH-
HO C IMMOBECPXHOCTHBIM CTOKOM M IMPUTOKaAMHU.

3ak/aouyeHne

HccnenoBanne MO3BOIMIIO BBISIBUTH OCOOCHHO-
CTH CE€30HHOM M MEKI'0JI0BOM TMHAMHUKHU OpraHuye-
ckux Beuects, onenéunbix no XIIK(Cr) u BIIK,,
PaCTBOPCHHOMY KHUCIIOPOJY, a TaKXKe OIEHHUTH CO-
BPEMEHHOE COCTOSHHE 03epa bHUinkons U TeH[eH-
MU €TI0 UBMCHCHH . Pexxum n JUHaAMHKa 11oKasare-
Je¥t OMOJIOTHYECKOTO U XUMUYECKOTO OTPEOICHUS
KHCIIOPOJia BOABI 03.bMIIMKOIL 3aBHCHT OT Ce30HA
roaa, aHTpONOTE€HHOT'O BO3ZI€I7[CTBPI$I MMPpOUIJIbIX JIET
U ero THJAPOJOrHYecKux ocobeHHocTel. Ce30HHAS
W3MEHYMBOCTh ONPEJEINSIETCS  JOTIOJHUTEIbHBIM
MOCTYIVICHUEM OPTraHMYCCKUX BCUICCTB B 0O3€PO B

194

BUJIE€ NTABOJKOBBIX BOJI BECHOM, a TaKKe MOCTOSHHO
MPOTEKAIONIMMH BHYTPHBOAOEMHBIMHU TPOIECCAMH
B CHCTEME «BOJIa-JIOHHBIC OTIIOKEHHSD».

CopnepkaHue pacTBOPEHHOTO KHCIOPOJAa B OC-
HOBHOM BC€T/1a IPEBAIIIano 6,0 MI/aM>, 4To SBIISET-
csi O1aronpusATHEIM (HaKTOPOM JIJIsl KH3HEESITEIb-
HOCTH THUAPOOMOHTOB. 3a MEPUOJl HCCICIOBAHUS
(2007-2024 11) B BOAC 03. bHIWMKONH TPEACITHI
n3menenus nokaszatens XIIK(Cr) BapsupoBanu ot
11,5 no 284,0 MrO,/nm’, mpu cpeHerooBoii Be-
nnunHe 84,8+4.45 MFOZ/,Z[M3, a Beanunasl BITKs ot
0,97 no 55,0 mrO,/am’ ipu cpeaHEro10BOM 3Haue-
Huu 21,2+0,70 MrO,/nm’. Ce3oHHas U3MEHYHBOCTh
nmokazareneii XIIK(Cr) u BIIKs BeIpaxkena ciabo
3HAYUTEIbHBIX Pa3IMUUil MEKAY JOXKTUBBIM U CY-
XHMM CEe30HaMHU He HaOJII01alI0Ch.

3HaueHns epMaHTaHaTHoi okucisiemoctH (I10)
JUTsT OMJIMKOJIBCKOM BOJIbI B OOJIBIIIMHCTBE CIIy4acB
HE BBIXOJTUITH 32 TIPEJICIBI CPEIHUX UX 3HAUCHUU JUIS
MIPUPOITHBIX BOJ apuAHbBIX 30H (5—10 mrO/m) u jer-
KOOKHUCIISIFOLIMECS] OpPraHMYeCcKUe BELIeCTBa MOABEP-
JKEHBI CE30HHBIM U TOJJOBBIM KOJICOAHHSIM.

Cpemnee coorHomenue XITK(Cr) /BIIKs5 cocra-
BIWIO 4,23, 4TO yKa3bIBaJO HA MPUCYTCTBUE B BOJIE
OpPraHUYECKUX COCTUHEHUH, II0XO0 MOAJAOIINXCS
OMOJIOTHYECKOMY DPAa3JIOKEeHUI0. SIBHO BBIpaKeH-
Hoit 3akoHomepHoctu BenuunH XITK(Cr) n BIIK;
B MHOTOJICTHEM IIMKJIC B Pa3JMYHBbIC CE30HBI roJia
BBIIBUTH He yaanoch. OIHAKO TPOCIEKHBACTCS
TEHJICHIIUS K TIOCTEIIEHHOMY CHMKCHHUIO JTOW Be-
mnuusbl ¢ 2013 1., 00ycioBiIeHHas yBeTUUECHHEM
CaHUTAPHBIX TOMYCKOB BOABI B buimkoins ¢ 6omnee
HU3KUM COJICPYKAHUEM OpPTaHWYECKUX BEIECTB U
YCUIIMBAIONIUMUCS BHYTPHBOJOSMHBIMU IIPOILIEC-
camH, TIPUBOIINMHI K caMoouuIennto. HecmoTps
Ha 9TO Ka4eCcTBO BOJbI BMIMKONS 1O MOKa3aTessim
XIIK(Cr) u BIIK, He cOOTBETCTBYET HOPMATHUBHBIM
TpeOOBaHUIM, YCTAHOBIICHHBIM JIJIsl BOAHBIX O0BEK-
TOB, UCIIOJIb3YEMBIX B PHIOOXO03SHCTBEHHBIX IEIISIX.

Baaronapuocthb

MgI Beipaxaem npusHatensHocTh PITI «Kaszru-
JIPOMET» 3a TOAJIEPKKY B MPEIOCTABICHUH THPO-
XUMHYECKUX JTAHHBIX.

HccnenoBanne BBINOJIHEHO B paMKax MPOEKTa
BR24993060 «Pa3paboTtka WH()OPMAITMOHHON CH-
CTeMBl JJI BEACHWs KajgacTpa IUKHUX JKHBOTHBIX
3amagHoro TsHbe-lIllansg ¢ menplo MX coXpaHEHHA
1 yCTOWYUBOTO UCHOJB30BaHUs». [IpoekT nogaep-
*aH MUHHCTEPCTBOM HAayKH ¥ BBICILIETO 00pa3oBa-
Hust Komurerom Haykn Peciyonuku Kazaxcran.

ABTOpPBI 3asBISIOT 00 OTCYTCTBHU KOH(IHMKTA
WHTEPECOB.
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OHTYCTIK OPAA TAYAbI YKYUECIHIH, KASAKCTAHADIK, BOAITIHIH,
TEXHOTEHE3 XATAAUbIHAATDBI AAHALUA®TTbI-DKOAOTUSADIK
TYPAKTbIAbIfbIHbIH, KAPTOTPA®USADIK TAAAAYDI

YCbIHbIAbIM OTbIpFaH Makanaaa OHTYCTik Opaa TayAbl >KyieciHiH KasakcTaHAbIK, O8AIriHAeri ayma-
FbIHAQ Y3aK Mep3iMAI >)KeHe KApKbIHAbI TEXHOTEHAIK 8Cep »aFAalbIHAQ KAAbIMTACKAH FreOXXYNEeAepAiH,
AQHALIATTBIK-3KOAOTUSABIK, TYPAKTbIAbIFbIHA KelleHAI KapTorpausiAbIK, TaAAQY XXYPri3iAreH. 3ept-
TEMEHIH, ©3eKTIAIT ayMaKTblH KOMXKbIAAbIK, Tay-KEH BHAIPY YKOHe eHAeYLli eHepKaCinTiH AaMybIMeH,
COHAaM-aK, Oy3bIAFaH XEPAEPAI PEKYAbTUBALIMSIAQY MEH SKOAOTUSIABIK, KAATbIHA KEATIPY LLapaAapbIHbIH,
JKETKIAIKCI3 JKy3ere acblipbIAybIMEH 6aAQHbICTbl aHTPOMOrEHAIK TPaHC(OPMaLMSChIHbIH, XKOFapbl AEH-
reriMeH amkbiHAQAAAbI.

KypriziareH 3eptrey 6apbiCbiHAQ FEOXXYMEAEPAIH TYPaKTbIAbIK, KOPCETKIWITEPIHIH alkblH KeHic-
TIKTIK AndpdepeHuMaumsachl ankbliHAaAAbl CaAbICTbIPDMAAbl TYPAE XKOFapbl TYPakKTbIAbIKKA Me aliMaK-
Tap Heri3iHeH TOMbIPAK-TMAPOAOTUSIABIK >KaFAaliAapbl KOAAMAbI )KOHE TEXHOTMEHAIK YKYKTEMEeCi ToMeH
ayMakTapmeH 6arAaHbICTbl eKeHi aHblKTaAAbl. COHbIMEH KaTap 3epTTEAETIH OHIpAiH eadyip GeAiri Ta-
OMFN OpTaHbIH TEXHOrEHAIK TPaHC(OPMALMSICIHBIH, >KaAMbl asiCbiH KOPCETETIH, OpTalla XXOHE TOMEH
TYPaKTbIAbIK, AEHreliMeH crnaTTarasbl. ©Te TOMEeH TYPAKTbIAbIK, aiMaKTapbl ©HEPKaCINTIK TopanTap
MEH narAaAbl KazbarapAbl KAPKbIHAbI Urepy ayAaHAApbl LEMHAE LOFbIPAAHFaH, MYHAQ TOMbIPak, >Ka-
MBIAFBICBIHbIH, KYPbIAbIMbI OY3bIAbIM, OCIMAIK >KaMbIAFbICbI A€rPaAaLMsFa YilblpaFraH TEXHOTEHAIK reo-
XKYMeAep KaAbINTacKaH.

AAbIHFAH HBTMXKEAEP TEXHOIEHE3AIH FreoXKYMeAep TYPAKThIAbIFbIHbIH TOMEHAEYIHAEri Heri3ri gak-
TOP PETIHAETi XKeTeKLi POAIH ADAGAAENAT >kKoHe TabuFaTTbl NarnAaraHyAbl 6ackapyaa avddepeHums-
AQHFaH TOCIAAI KOAAQHYADBIH KQXKETTIAITIH Herisaenai. 3epTTeyAiH NpakTUKaAbIK MaHbI3bl 83ipAEHTeH
KapTorpaumaAbik MOAEABAEPAI ayMaKTbl SKOAOTUSIAbIK, QyAQHAACTBIPYAQ, KAATMbIHA KEATIpY LlapaAa-
PbIH XKOCMapAayAd >KeHe eHipAiH TypakTbl AAMYybIH KamMTamMachI3 eTy YAEPICTEPIHAE MaiaaAaHyFa MyM-
KiHAIK 6epyiMeH arkbiHAAAAADI.

Ty#in ce3aep: GIS, AaHALWIADT TypakTbiAbIFbl, TexHOreHe3, OHTYCTiK Opaa, KasakcTtaH, reoskoAo-
rvsi, Kaptorpausiaay, sKOAOrUSIAbIK Garaaay.

A. Beketova®, Zh. Berdenov

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
‘e-mail: taterovaaidana@mail.ru

Cartographic analysis of landscape-ecological stability of the Kazakhstan
part of the Southern Urals under conditions of technogenesis

The article presents a comprehensive cartographic analysis of the landscape-ecological stability of
geosystems in the Kazakhstan part of the Southern Urals, formed under conditions of long-term and
intensive technogenic impact. The relevance of the study is determined by the high degree of anthropo-
genic transformation of the territory, caused by decades of mining and processing industry development,
as well as the insufficient implementation of land reclamation and ecological restoration measures in
disturbed areas.

The conducted research revealed a pronounced spatial differentiation of geosystem stability indi-
cators. It was established that areas with relatively high stability are mainly associated with territories
characterized by favorable soil-hydrological conditions and minimal technogenic load. At the same
time, a significant part of the study region is characterized by moderate and low stability, reflecting the
overall background of technogenic transformation of the natural environment. Zones of extremely low
stability are localized within industrial hubs and areas of intensive mineral resource extraction, where
technogenic geosystems with disturbed soil structure and degraded vegetation cover have been formed.

The obtained results confirm the leading role of technogenesis as a key factor in reducing geosystem
stability and substantiate the need for a differentiated approach to environmental management. The
practical significance of the study lies in the possibility of using the developed cartographic models for
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ecological zoning, planning of restoration measures, and ensuring the principles of sustainable regional
development.

Keywords: GIS, landscape stability, technogenesis, South Urals, Kazakhstan, geoecology, mapping,
environmental assessment.
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Kaprorpaduyueckunit aHaAu3 AQHALLACTHO-3KOAOTMYECKOH YCTOMYUBOCTH
Ka3axcTaHCKOHM 4Yactu KOxxHoro Ypaaa B yCAOBUSIX TeXHOreHe3a

B npeacTaBAeHHOM CTaTbe BbIMOAHEH KOMMAEKCHbIM KapTorpauyecknini aHaAm3 AaHALLIA(PTHO-3KO-
AOTMYECKOM YCTOMUYMBOCTU FeOCUCTEM Ka3axCTaHCKOM YacTu KOxHoro Ypasa, cchopMmMpoBaBLUMXCS B
YCAOBUSAX AAMTEABHOTO M MHTEHCMBHOIO TEXHOMEHHOIrO BO3AEMCTBUSA. AKTYaAbHOCTb MCCAEAOBAHMS
OMPEAEASIETCS 3HAUUTEABHOM CTENEeHbi0 aHTPOMOreHHOM TpaHchopMaLmn TeppuTopun, 06yCAOBAEH-
HOM MHOTOAETHUM PasBUTHMEM FOPHOAODbIBAIOLLEN U NepepabaTbiBAIOLEN MPOMBILLAEHHOCTH, 8 TaK>Ke
HEAOCTATOYHOM peaAm3aumen MePONpUSaTUIA MO PEKYAbTUBALIMM U IKOAOTMUYECKOMY BOCCTAHOBAEHMIO
HapyLUEHHbIX 3EMEeAb.

B xoae mpoBeAE@HHOro MCCAeAOBAHMS BbISBAEHA CyLLLEeCTBEHHAS MPOCTPAHCTBEHHas AnddepeH-
LMaLms nokasareaern yCTOMUYMBOCTM reocmcTemM. YCTAaHOBAEHO, YTO YHaCTKM C OTHOCUTEABHO BbICOKOM
YCTOMUYMBOCTBIO MPUYPOUEHbI MPEUMYLLIECTBEHHO K TEPPUTOPUIM C BAAronpusTHbIMM MOUYBEHHO-TM-
APOAOTMYECKMMN YCAOBUSMU Y MMHMMAAbHBIM YPOBHEM TEXHOIEHHOM Harpy3ku. Bmecte ¢ Tem 3Haum-
TEeAbHAs YaCTb MCCAEAYEMOrO PErMOHa XapaKTePM3YeTCs CPEAHEN M MOHMXKEHHOM YCTOMUYMBOCTbIO, YTO
oTparkaeT 00t (POH TEXHOTEHHOM TPaHC(OPMaLIMM MPUPOAHON CPEAbI. 30HbI KpaHe HU3KOM YCTOM-
UMBOCTU AOKAAM3YIOTCS B MPEAEAAX MPOMbILIAEHHbIX Y3A0B M PAOHOB aKTMBHOW AOObBIUM MOAE3HbIX
MCKOMaeMbIX, rae ChOPMMPOBAHbI TEXHOTEHHbIE FeOCUCTEMbI C HAPYLLUEHHOM CTPYKTYPOM MOYBEHHOIO
NMOKPOBa N AErpaAMPOBaHHbBIM PACTUTEAbHBIM KOMMOHEHTOM.

[ToAyyeHHble pe3yAbTaTbl MOATBEPXKAQAIOT BEAYLLYIO POAb TEXHOreHe3a Kak KAIOYeBOro raktopa
CHMKEHMS YCTOMYMBOCTM FeOCUCTEM M 0OOCHOBBIBAIOT HEOOXOAMMOCTb NMPUMeHeHMs AndepeHLMpo-
BaHHOIO MOAXOAQ K YMPaBAEHUIO NMPUPOAOMNOAb30BaHMeM. [pakTnyeckas 3Ha4MMOCTb MCCAEAOBAHMS
3aKAIOYAETCS B BO3MOXKHOCTH MCMOAb30BaHMS pa3paboTaHHbIX KapTOrpachmueckmx MOAEAEN NPy KO-
AOTMYECKOM 30HUPOBAHMU TEPPUTOPUM, MAAHMPOBAHUIM BOCCTAHOBUTEAbHbIX MEPONPUSTUIA U obecre-
YEHMM MPUHLMMNOB YCTOMYMBOrO PAa3BUTUS PErMoHa.

KaroueBble caoBa: [MC, ycTonnumBocTb AaHAWAgTOB, TexHoreHes, KOxHbIn Ypaa, KazaxcraH, reo-
3KOAOT M4, KapTorpagmpoBaHne, 3KOAOrMYecKas oueHKa.

Kipicme

I'eorpadusipK FEUTBIMHBIH Ka3ipTi JaMy Ke3eHi
«rexHorenes3» (Berdenov, 2025) yreiMbIMeH Oipik-
TIpIJIETiH, TAOWUFH TEOXYHENEepIaiH aHTPOMOTCHIIK
daxTopnapablH  ocepiHeH  TpaHchopManuAIaHy
MoceleIepiHe Ha3apAblH KYIICIOIMEH CHIaTTalla-
nbl. Hlapyambuiblk KBI3METTiH kahaHJaHybl KOHE
TaOUFH pecypcTapibl JKeJeNn Urepy Karnaibiaua
TEXHOTCHE3 JaHIAPTTapAbIH KYPBUIBIMBI, KbI3-
MEeTi MEH TYPaKTBUIBIFBIHBIH ©3TePYIHIET1 HETi3ri
¢axTopnapabiy Oipine aitHamyzaa. XKahauneik neH-
refifie TeXHOTEHIIK yAepICTEP TOMBIPAK, KaMBUIFBI-
CBIHBIH JIerpaaliusachl, THAPOJIOTHSIBIK PEKUMHIH
OY3BUTYBI, OMOAyaHTYPJIUIIKTIH TOMEHILYl >KOHE
OMOTCOXUMUSUIIBIK IHMKIICPIiH ©3Trepyl apKbLIbl
KepiHic Tabamel. byn ypmictep meTeNmiH WHAYCT-
pHaabl JaMbIFaH ejepinae Ae, COHAal-aK Taburu
KYHenep y3aK YaKbsIT OOHBI SKOJOTHSIIBIK cajaap-
JapAbl JKETKIUTIKTI ecKkepMel KapKbIHIbl TMaiana-

HyFa YIIbIPaFaH MOCTKEHECTIK JKep aliMaKTapbIH/Ia
na Oalfikanabl.

Awmepuka Kypama Irtarrapsr, Kananma, ['epma-
Hus koHe KpiTall cusKTH ennepe JaHamadTrapra
AHTPOIIOTCH/IIK BCEP/Ii 3ePTTEY TYPAKTHI JaMy TYKbI-
pBRIMIaMaapebl, JJaHAMA(T 3KOIOTHUSICH JKOHE I'e0aK-
napaTThIK MOJENB/CY IICHOEPiH e OCICSH Il JaMbIIl
keneni. Jlomipex aiTkaHma, Kas3ipri 3aMaHFBI 3epT-
TEMeJIep TeOXKYHENIep i TYPAKThUIBIFBIH HHTETPAJI-
IIbl MHAEKCTEepi, JKepai KallbIKTHIKTaH 30H/TaYIbI
(OKK?3) sxoHe KeHICTIKTIK TaJ1ay bl KOJIIaHa OTHIPBIIT
Oaraymayra OarbITTairaH. bynm 3eprremenep naH[-
madTTapAbIH TYPaKTBUIBIFBI TeK TaOuFu (akTop-
JapMeH FaHa eMec, COHBIMEH KaTap WHJyCTpPHSIIaH-
JBIPY/Ibl, YpOaHU3AHSHBI JKOHE Tay-KeH OHIIpICiH
KOCa aJlFaHfa, aHTPOIIOTEH[IK KBICHIM JCHTreHiMeH
Jie aHbIKTayaThiHBIH atan kepcereni (Kovalchuk &
Naraykin, 2016; Beketova et al., 2025).

Kepinec opHamackaH emjepje, COHbIH IIIiH-
ne Peceiine, Kazakcranna sxoHe Oacka na Opraibik
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Azusi MEMJICKETTEpiH/e TEXHOTCHE3IiH SKOHOMH-
KaJIBIK, IaMy TapUXbIMEH IIapTTaJIFaH O31H/IK epeK-
menikTepi 6ap. OHTycTik Opain xoHe OFaH iprenec
aliMakTap EypasusiHblH €H KeHe HWHIYCTpHsUIaH-
JBIPBUTFAH aiiMaKTapbIHBIH Oipi OOJBIN TaObLIAbI,
onna XVIII raceipnan 6epi kapaii MUHEpaIAbI IIH-
Ki3aT eHAIpY KapKBIHABI XYprizimin keneni. Timri
COJI Ke3eHHIH ©3iHJe /¢ TaOWFH Kyienepre aereH
aHaFypibIM ocepiep OailKangbl, COHBIH 1IIiHIE
OpPMaHJIap/IbIH JKOUBLIYBI, CYJbIH JIACTAHYbBI JKOHE
JaHqaQTTEIH OY3BUTYBl CEKUIAl e3repicTepai ai-
TyFa 6omanbl. XX FaceIpia Tay-KeH OHEPKOCIOiHIH,
METaJUTypIUsSHBIH JKOHE KOJIK HHQPAKYPBUIBIMBI-
HBIH JlaMyblHa OailIaHBICTBI aHTPOTIOTCHIIH KYK-
TEME apTThI, OYJl SKOJOTHAJIBIK KYH3e3iJTicKe He
aitMakTapIbeIH maina 6omysiHa okenai (Berdenov et
al., 2021).

Y3aK Mep3iMai aHTPOTIOTEHIK dcepre YIIbIpa-
FaH ayMaKTapJblH JaHAMAPTTHIK KOHE SKOJIOTHSI-
TeIK TYpakThuTbIFeIH (Beketova et al., 2020) 3eprrey
afipbIKIa e3eKTiikke ue. JlannmadTThiH TYpaKThI-
JIBIFBI JTAaHAMIA(TTap/IbIH CBIPTKBI dcepiep Ke3iHje
03 KYPBUIBIMBI MEH (QYHKIMSIAPBIH CaKTay, COH-
nai-ax Oy3bUIyJIapIaH KeHiH KaJIblHa Kelry Kaoire-
Ti peTinae KapacTblpbliansl. OCblFaH OaiIaHbICTHI,
KapTara TYCIpy TalyiayJIblH MaHBI3[bl KypallbiHa
aifHanagel, Oyn Oi3re reoxxyienepain TpaHcopma-
IUASICHIHBIH KeHICTIKTIK 3aHIBUIBIKTAPBIH, COHBIMEH
Katap opTYpJli TYPaKTBUIBIK JOPEKeCiHAer1 aiiMak-
Tapael aHbIKTayFa MyMkiazaik Oepexmi (Chibilev,
2011).

ByJ 3eprTeynin MakcaThl — TEXHOTCHE3 JKaF-
naiteraaarel OHTYCTiK OpanneiH Kazakcran Oertiri-
HiH JaHIAPTHIK )KOHE SKOJIOTHSIIBIK, TYPAKTHUIbI-
FBIH KapTorpadusuIblK Tanjaay OoibIn TaObLIasbl.
Byn makcatka ety yuriH ganamadTTapasH Ta0u-
FH KYPBUIBIMBIH TaJJiay, aHTPOMOTEHIIK dcepiepi
Oaranay, MHTErpalMsIaHFaH TYPaKThUIBIK KOpCeT-
KIIITEPiH ecenTey >KOHE TaKBIPBINTHIK KapTanap
JKacay CHUSKTBI OipKaTap MIHIETTEepl HIeTTy KaXeT
eTel.

Onrycrik  OpanmerHy  Kazakcranneik — Oeiri
(Koshim et al., 2015) apTypni Taburu >xarnaiiiap
MEH aHTPOTOTeHJIIK TpaHC(HOPMAIUSHBIH KOFaphI
JIOPEIKECIHIH YHIICCIMIMEH CHITaTTAJIATBIH EPEKIIe
re0dKOJIOTUSIIBIK, aiMaK. AyMmak, JajaiblK, OpMaH-
Il ANANBIK JKOHE Taynbl JaHamadTTapipl Kam-
TUJBI, OJIAPJIIH OPKAWCBHICBIHBIH ~OHOJIOTHSIIBIK
KOHE PECYPCTBIK QJIeyeTi alTapibIKTail. Jlerenmen,
XPOMUT, HHUKEIb, MYHAH jkoHE Oacka Jia Taiijiaisl
Ka30banapapl OHJIIpyIi Koca alFaHaa, TaOWFH pe-
cypcrap/ipl HaijananyablH y3aKThUIBIFBI KOPIIaFaH
OpTaHBIH alTapibIKTall e3repicTepine OKeNi.
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byn aiimak KopumiaraH opTara alTapibIKTal
ocep ereTin JloH Tay-keH OailbITy KOMOWHATHI
(Berdenov et al.,, 2019) cusikThI ipi Tay-KeH Kocino-
PHIHIAPBIHBIH OOJMYBIMEH CHIATTANAJIbl. 3epTTey-
Jiep aHTPOIOTEH/IIK dcepiep OCIMIIKTEpAiIH TYPIiK
KYPaMBIHBIH ©3repyiHjie FaHa eMec, COHBIMEH KaTap
OHBIH (PM3HOJIOTUSUIBIK JKaFJaibIHBIH HallapJiaybIH-
na, OMOMAacCaHBIH a3aloblHAAa JXOHE (UTOICHO3-
Jap KYPBUIBIMBIHBIH OY3bUTYBIHJA /2 KOPIHETiHiH
anbIkTaiibl. COHBIMEH KaTap, JacTaHy Ke3jiepiHeH
alTapibIKTall KAIIBIKTBIKTA AETpajalus ypaicTepi
Oaifkanmagpl, Oy aliMaKTHIH TaOWFW KYHETEpPiHiH
JKOFapbl OCAJIJIBUIBIFBIH KOPCETEI.

3epTTeynep TEXHOTEHAIK OCEpIiH TEeK KaHa
OCIMIIKTEP/iH TYPJiK KYPaMbIHBIH ©3repyiMeH FaHa
eMec, COHBIMEH KaTap OJIapJblH (DU3HOIIOTHSUTBIK
JKaFIalbIHBIH ~ HallapiaybIMEeH, OMOMacCaChIHBIH
a3al0bIMEH JKOHE (HUTOIECHO3/AP KYPBUIBIMBIHBIH
OY3bUTyBIMEH JIe KepiHeTiHiH kepceresi. COHbIMEH
KaTap, Ierpajgaius yaepicTepi JacTany Ke3aepiHeH
e/19yip KAIlIBIKTHIKTA Jla OaifKanabl, Oy ailMaKThIH
TaOWFHM JKYHEICePiHIH JKOFaphl OCAJABIK JCHTCHiH
Joenaeiai.

Kocanker xayim — kaTep cebenmapTsl — OY3bLI-
FaH JKEpJCpAiH JKETKUIIKCI3 KajlblHa KeNTipityi
(Berdenov et al.,, 2025). OnepkocinTik maiigana-
HyFa YIIBIpaFaH KONTEreH ayAaHaapla TOIBIPaK
YKaMBUTFBICHIH, OCIMIIKTEPTI )KOHE THIPOIOTHSIIBIK,
JKaFdaiIapabl KalmnblHa KeATipy OoibIHIIa Kylheni
apanap KeTKuTiKci3 0ombin Tadbutaael. byn sko-
JKy#e eHIMAUTITIHIH TOMEHICYIMEH, dpOo3us Yp/Iic-
TepiHIH JKOFaphUIAYBIMCH KOHE TaOUFH pecypcTap-
JIBIH TO3YBIMEH CHIATTaJaThIH KOPILIaFaH OPTAaHBIH
JIeTpaalvsChIHBIH TYPaKThl ONIAKTAPBIHBIH Iaiia
00JTybIHA OKEJIIN COFaIbl.

Ocpaitma, OHTycTik Opan Tayisl KyieciHiH
Kazakcranaarsl 0eiri sKOFapbl SKOJOTHSIIBIK, TOYe-
KeJl aiiMarbl JIeT caHayFa 0oJaabl, MYHIa KapKbIH-
JIbl TEXHOTEHAIK (paKkTopiap TaOMFH SKOXKyHenep-
IIiH JKETKUTIKCI3 KalIblHA KeTyiMeH yimeceni. by
JKaFaiiap 3aMaHayy Te0aKIapaTThIK Tajllay KoHe
KapTara TYCIpy ©JIiCTepiH KOJIaHa OTBIPHII, JIAH]I-
madTTBIH TYPAKTBUIBIFBIH (TO3IMAUTITIH) KEeIeH i
Oaranaynel KaxeT ereni (Berdenov et al., 2021).

OTaHIbIK JKOHE MICTEIAIK 3epTTeyIiep aiiMak-
Tarbl JIaHAMA(TTHIK-9KOJIOTHSIIBIK,  TIPOIIECTEeP/Ii
3epTTeyre alTapibIKTai yiec KOCThl. ATamn alTKaH-
na, E.Kabuer (Kabiyev et al., 2018) Xaiipik o3eHi
aTBIPAOBIHBIH  JIAHAMIA(TTHIK-9KOJIOTHSJIBIK — Tall-
nmamaceiH ["AJK-TexHomorusiiapelH maigara acelpy
apKBUIBl KapacThIPbIN, OYHBIH 031 TeoXyHhenepain
AHTPOIIOTCHIIK TpaHchopmarus AeHrelin Oaraarn
KaHa KOWMai, Te3IMIUTIKTIH KapTorpadusIIbIK, Y-
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riziepin a3ipieyre MyMKinAik oepai. OcbIiFan ykcac
TOCUTZIEp ©3C¢H alaOBIHBIH TEOoKYHEJIepiH aHTPO-
MOTeHJIK KYKTEME MEH TYPHCTIK OJICyeTTi eckepe
oteipein TanmaraH, XK. I'. bepmenor (Berdenov et
al., 2016) 3eprTeynepine Ae KONJaHbUIaIbL.

Tay-keH eHIipy aliMaKTapbIHAAFbl aHTPOTIOTEH-
JIK KYKTeMeJlep MeH JaHAa(TThIH TYPaKTbUIbIFbIH
Oarajyayra apHaJFaH 3epTTeyJiep MaHbI3/(bI MaHbBI3Fa
ue. Meicansl, B. b. Muxno (Mikhno et al., 2014) reo-
JKYHenep/IiH TYPaKThUIBIFBIH TAOUFH KOHE aHTPOIIO-
TeHAIK (haKTopIapablH e3apa dPEKeTTeCyiH KopceTe-
TiH WHTETPaIABl OCNTici peTiHae KapacTeIpaabl. Al
B.1. Kouypos (Kochurov, 2003) Gonca, aymakrap-
JTBIH 9KOJIOTUSUTBIK, aXYaJTbIH, COHBIH 1IIIIH/IE TOTIBIPAK
KOPCETKIIITEPiH, OCIMIIKTEpi skoHe TUAporpadus-
JBIK, peKUM/II OaFanay YIIH KemleHIi WHIUKaTop-
Japipl MaiaaHy KepeKTUTIriH aTar oTe/i.

Ileten FeuTHIMU D/1€OMETTEPiHIC TAaHATIADTTHIH
TYPaKTBUIBIFBIH KEHICTIKTIK TajjayFa alTapiblK-
Tail keHin OexinreH. Forman & Godron (Forman
& Godron, 1986), Monica G. Turner, Robert H.
Gardner, Robert V. O’Neill (Turner et al., 2001)
xoHe J.Wu (Wu, 2013) xymbicTapsl Janamadr
9KOJIOTHSCHIHBIH TEOPHSIIBIK HET13/IepiH KaJal OThI-
PBIIL, JKOHE TeOXYHeNepiH KeHICTIKTIK KYPbUTbIMBI
MEH OCIHKUTITIH €CenKe aTyAbIH KaKETTLIITiH aTar
kepcereni. J.A. Foley (Foley et al., 2005) men Ellis
(Ellis, 2015) 3epTrremenepinae xepai KOITaHyIaFbI
e3repictep MeH ObrnocdepansiH TpaHcHOpMaUICHIH
Koca ajFaHjaa, TaOWFHW JKylenepre aHTPOTOTECHIIK
acepliH kahaHIBIK cailapblH 3epTTeHI.

Kasipri 3amanfbl 3epTTeynepiae JaHamapTTbH
TYPaKTBUIBIFBIH Oarasiay YIIiH Te0aKIapaTThIK, TeX-
HOJIOTHSIJIAP MEH KAIIBIKTHIKTaH 30HITAYAbl Taii-
JanaHyra Oaca Hasap ayaapaibl. Atanm alTKanza,
D’Ambrosio et al. (2022) men Li et al. (2020) kop-
[IaFaH OPTAHBIH JACTpajalys alMaKTapblH aHbIKTaY
JKOHE TaOWFW >KyHesepJeri esrepicrepai Ooimkay
YILiH CIYTHUKTIK JepeKTep MEH KCHICTIKTIK Tangay
MOJAETBIACPiH OiIpIKTIPYAiH DIICYETIiH KOPCETE/I.

JlanamagTTHIK-3KOJIOTHSIIBIK, TIPOLIECTEpPre ap-
HaJFaH aWTapiblKTail 3epTTeysepre KapamacTaH,
Onrycrik Opan taynsl xyHeciniyg Kazakcranmbik
Oediri mapamadTapeIHBIH TYPAKTHUIBIFBl KEIIeH i
KapTorpadusuIbIK Tajjay TYPFbICBIHAH O A€ TO-
JBIK  3epAciieHOeTeH. 3epTTeMesIep/IiH KOTIIIUIiri
KOpIIaFaH OPTAaHBIH JKEKEe KOMIIOHEHTTEpiHE HEMe-
ce JKepriuTiKTi aymakTapra OarbITTaiFaH, Oyl reo-
JKYHETIK TYPaKThUIBIKTBIH KEHICTIKTIK KYPBUTBIMBIH
KeIIeH i TYCIHyTe MYMKIHIILUTIK OepMei .

ConbIMeH, Oepisin OTBIpFaH 3€pTTEMEHIH KO-
KEHKECTITITT TeoakmapaTThIK Tajajaay MEH KapTara
TYCIpYAiH 3aMaHayd OJICTEpiH KOJJaHa OTBIPBII,

aliMaKThIH JTaHIIA(TTHIK KOHE SKOJIOTHUSIIBIK, TY-
PaKTBUIBIFBIH OarajiayFa KemleHAl TOCUIAl a3ipiey
Ka)KeTTUTriMeH aHbIKTana bl [1alina GomraH KOpbI-
TBHIH/IBIJIAP TAOUFATTHI YTHIM/IBI MTaliajlaHy Iapajia-
PBIH HETi3/Iey, KOpIIIaFaH OpTaHbl KAIIbIHA KEITIpY
CTpaTeTrUsJIapblH O3IpJicy JKOHE alMaKThIH TypaK-
THI JaMYBIH KaMTaMachl3 €Ty YIIiH MaiaalaHbUTybI
MYMKiH.

3epTTey ayMarsl jkoHe dicTepi

3eprreynep Opan TayJapbIHBIH OHTYCTIK IIET-
Ki Oemikrepinae xyprizinai (Dzhanaleeva, 2010).
OnrycTik OpaliIblH Tay eTeKTepi a0CONFOTTIK OHiK-
tiktepi 250-gern 600—700 M-re AeiiHTI apaibIKTa
OpHaJIaCKaH XoHe OOKTepJIi aiaca Tayiap MeH OUiK
ycriprrepaeH Typaasl. Opanl TaylapbIHBIH HeETi3-
ri skep Oexepi mimiHAepi Tay €TETiHIH OHTYCTITiHE
Jeiiin nepaik cakTanrad. PenbedTin 6acTbl epekie-
JIT1 — KPUCTAIABIK JKBIHBICTApAaH KypajFaH YCTipT
TOPI3/ KpIpaTTap MEH TOOEII Ka3bIKTap/IbIH aliMa-
CBITT KeMyl.

OHTYCTIriHAe ayMaK CHIIyp >KOHE JEBOH Kac-
Tarbl 9QQy3HB KBIHBICTAPAAH KypasiFaH MyFamkap
TayJapblHBIH CONTYCTIK CLIeMAEPIMEH MIeKTelNei
(EcoProject LLP., 2019). Opck OWBICHIHBIH €HCI3,
XKa3bIK, Ka3blFbl OHTYCTIK OpanislH Tay eTerinie-
Il JKOTajmapapl KUEKTer, aOCOMIOTTIK OHMIKTIKTEpi
240 — 420 M —re ue.

'uapoNorusibIK,  TYPFBIIAH OyIl  MPOBUHIIUS
KapKbIHIBI OCTKi aFblH MEH Tasi3 alHaJbIMIaFbl
JKepacThl CYJNapbIHBIH KaJbIITACy aliMarbl OOJIBII
tabbanpl. CyalpbIKTapaa >KepacTbl cyJiapbl Heri-
3iHEH KeMOpHUHTe ACHIHTI KOHE TOMEHT1 MajIe030M-
IbIH KYLITI MeTaMOp(TaHFaH >KapbIKIIAKTBI JKbI-
HBICTapbiHA TOH. ONap/ibIH MUHEPAIIaHYbl DJIETTE
1-1,5 r/n-neH acnaiiibl, an Oyjak Ke3JepiHiH IIbI-
Feiael 100-170 wmP/Toymik  apanbIFbIHAA OOTaIBI
(Sacred geography of Aktobe region, 2021).

Koraprer areia blprei3, Enek, Op, EM0i e3enne-
PiHIH JKOFapFbl arbICTapbIMEH CHUMAaTTalajibl. Y cak
kenzep keH Tapanrad (Berdenov et al., 2017).

3epTTeneTiH ayMakTa TOIBIPAK >KaMbUIFBICHI-
HBIH CHIIaThIHA Kapail Keneci TaOWFH 30HaIap MEH
KiIi 30Hanap/sl 0esin kepceryre Oonabl:

- OHTYCTIK Kapa TONbIpaKTapJIarbl KOHBIpXkKal
KYPFaK Jajajap MeH Kapa-KOHBIP TOTbIpaKTaparbl
KYpPFaK Jajanap/pl KAMTHTBIH Jajia 30HAChI, COHbIH
iIiHAe TyMychl a3 (opTaiia Kapa-KOHbIP) TOMBIPaK-
Tap;

- aIIBIK, Kapa-KOHBIP TOMBIPAKTap/Aa KaJbIlTac-
KaH meJeiT (>kapTeutaii me:) 30Hackl (Berdenov et
al., 2024; Beketova et al., 2025).
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30Hanap apachlHAAFbI MIEKapanap eTe UPEK Ii-
e, MeIcaisl, Kapa TOmbIpaKTap 30Hackl OHTYC-
tik Opad cinemzepi 6oiibiMer 50°10° eHiKKe JeiiH
eHce, Myraypkap TayJiapblHa KOHBIP TOIBIpaKTap
30HAacChI 48° eHIIKTE KAJIBIIITACKAH.

3eprreynep 2023-2025 Keu1mapsl, jka3 Me3Ti-
JiHAe Kyprizinmi. amanblk 3epTTeylepiH Heri-
3iHE ChIHaMa ydJacKelepae Te000TaHWKAIIbIK aJlaH-
Jap CallyMEH KY3ere achIpbUIAThIH JIAHAIAPTTHIK
npoduibaey oaici ansiHabpl. ChiHaMa ydackeiepe
xep Oexepi MeH reoMOpQOJIOTHAIIBIK AIEMEHTTED
CHUIIATTAJIbII, METCOPOJIOTHSIIBIK, OaKbLIayIap Kyp-
Ti311/11, TOMBIPaK KUMajlapbl MEH Ie000TaHUKAIBIK
alaHjap cajblHABI KoHe cumnartannsl (Berdenov
et al., 2015). [lanansik 3eprTeynep MaTepualaapbl
KELICH/II TYpJC CTaTHCTUKAJBIK, MaTeMaTHKAJIbIK
JKOHE Te0aKIapaTThIK OHJIEY IeH OTKi31mai. by pet-
T€ KOPPEJIMSIIBIK, CAIBICTBIPMaIbl JKOHE KEHIC-
TIKTIK Tajuay dJicTepi, COHAAN-aK Ie0aKapaTThIK
MOJIEJIb/ICY KOJIIAHBUIIBI, OYJI TeOXKYyHenep Typak-
TBUTBIFBIHBIH KEHICTIKTIK nuddepeHInauschHbIH
3aHIBUTBIKTAPBIH aHBIKTAyFa MYMKIHIIK Oepi.

3epTTeneTiH OHip ayMaFbIHIa JKYPri3iireH na-
JIANBIK KYMBICTap OapbICBIHIA HETI3r1 JKepyYCTi To-
MBIpaK koHe cy ydackenepi (1-cyper) Oesnrinenimn,
OJIapABIH IIETiHAe JaHAMA(TTHIK MOPOPIIHIACY
OpBIHAANIBL. OpOip ywacke YUIH (U3HUKANIbIK-
reorpadusIIBIK, JKaFdaiylapFa cumarramMa OepuTilt,
3epPTTEIETIH Kep TUITEPIHIH TOIBIPAK-KINMATTHIK
EPEKITIEITIKTEPl aWKBIH I

TaOufu KemeHAEpIiH TYPaKThUIBIFBI, SFHU
KyWenepAiH TaOWFH HeMece aHTPOIOTeHIIK dcep-
JIeH KeHiH 31H-031 peTTey JKOHE KaJIbIHA KeNTipy
KaOueTi OI37iH TapambIMbI3JIlaH YKOXKYHE KOMIIO-
HEHTTEPiHIH TeOXNMHSIIBIK, OWOJOTHSIIBIK >KOHE
MEXaHUKAJIBIK TYPAKThUIBIKTAPbIH KAMTHTBHIH HWH-
TErpayiJIbIK [amMa apKbLIbl aHbIKTa I (Berdenov et
al., 2016). JlangmadTrapasIH aHTPOIIOTEHIIK Bcep-
r'e TYPaKThUIBIFBIH MHTEIPANJIBIK Oarajiay Ke3iHIe
M.A. I'nazoBckas (Glazovskaya, 1976), 1.B. Opuio-
Ba (Orlova, 2006), T.B. AnttodeeBa (Antyufeeva,
2004) ycpIHFaH TYpaKTBUIBIKTHI OaFanay KaFuaaTTa-
phI maiinanansuias (1-kecre).

TypakTBUIBIKTHI OaFanay KaruaaTTapbl KOpceT-
KiIITep i HopMaliay JKOHE OJlap/abl OaUIIbIK Kyhe-
HI MaiJaJIaHbIll KOPBITBIHBUIAY SJICTepiHE HETi3-
nenreH, Oyl TypaKTBUIBIKTHI KeIIeH[i Oaranayra
MYMKIiHAIK Oepeni. ['eoxyifenepaiH aHTpONoOreH-
JIK dcepiiepre TO3IMIALIIT 1-KecTene KepceTUreH
KOPCETKIIITEpMEH CcHMmarTanaasl. KapacThIpbuIbI
OTBIPFaH YPAICTI €H JKaKChl CUTIATTAWTHIH KOPCET-
KIIITI TaHaal oTkIpa, e3apa OalIaHbICTBl MOHACPII
naiganaHy/jaH KamrbIK OOJIbIK.
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Eckepmy: aemopnapmen KypacmoipeaH.

XKep Oenmepi nanmmadTTapIblH TYPaKTHUIbI-
FBIHBIH MaHBI3Jbl Kypamaac OejtikTepiHiH Oipi 6o-
JIBITT TAOBLTA b, ce0e0l 0T KOMIIOHEHTTEPAIH 63apa
OPEKETTECY JKYHECIHJIE 3HEPrusi MEH 3aTTap.iblH
KaiiTa OeniHyiHe BIKNAIBIH TUTi3eni. XKep Oenmepi-
HIH CHIAThl KYpPFaTBUIFAH HOPEKECiH, IPO3USIBIK
YACPICTEPiH KapPKbIHABUIBIFBIH, TPABUTALIUSIIBIK
JISHY TIAIVSTHBI, )KEPYCT1 )KOHE KEePaCThl aFbIH]IAPbIH
alKbIHJANWIbl. EH JKOFaphl TYPaKTBUIBIK Ka3blK,
JKaKIak kKoHe IaMiibl OCJIECTI JKa3bIKTapFa, ajl €H
TOMEHT1 TYPaKTBUIBIK — TIK CHICTi, KaTThl TUIiM-
neHreH Oertkeinepre ToH (Antyufeeva, 2004). ber-
KEWUJIIH EHICTIrT MEH Y3BIHJBIFBl apTKAH CalbIH CY
aFBIHBIHBIH OY3YIIIbI SHEPTHSICHI KYIICHII, TOMBIPaK
MIAWBLTYBI apTa/Ibl XKOHE dPO3HUSIIBIK, YAEPICTep Kap-
KBIHJIbI JTAMU/IBI.

Berkeiinin eHicTIr reoKyHeHiH TYpaKThUIbIFbI-
Ha MaHbBI3BI dcep erefli, cebedi OHBIH apTybIMEH
JKEPYCTI aFbIHBI KYIICHIIN, KATThl OOJIIICKTEePIiH
MEXaHUKAJIBIK [ANbUTy KayIli apTa/ibl, COHbIH HOTH-
YKECiHJIe TOTIBIPaK, APO3UsCH 1aMuabl. COHBIMEH Ka-
Tap, OCTKEW CHICTIr TOMBIPAKTAFbI Kapalripik Kada-
TBIHBIH KaJIBIITACy KAPKBIHBIHA J1a OCEPiH TUT13E1I.

['eoxyienepaiH aHTPONOTEHIIK JKYKTeMelep-
re TYPaKTBUIBIFBIH Oaranayna MaHbI3Ibl (paxkTop-
JapaeiH Oipi — OJIAPIIbIH TCOXUMUSIIBIK, YKAFIaibl



A. bekeroga, XK. bepnenon

Oonpinm TaObLIANBI, ON 3aTTapAbIH MUTPALUSUIBIK
AFbIHIAPBIHBIH CHUIIAThl MEH KAapKbIHIBUIBIFBIH aii-
KBIHIANIBL.

byn  kepcerkimTi  Oaramay  GapbIChIHAA
Glazovskaya (1983) nanamadt THOTEPIHIH KIKTE-
M€Cl Heri3re ajblHAbL. | €OXMMUSIIBIK aBTOHOMJIbI
nanmqmagTTap TPAaH3UTTIK (OAFBIHBIITHI) JaHI-
madTTapFa KaparaHaa )OFapbl TYPaKThIIBIKKA He.
AJ1 eH TOMEHT'1 TYPaKTBUIBIK OapJIbIK CHIPTTAH KeJle-
TIH 3aTTapbIH KUHATY alMaKTapblHIa OpHATACKaH
AKKyMYJIATUBTI JaHImaTTapra ToH.

['eosxyiie KOMIOHEHTTEPI iIiHAE TYHiH/1 OpPBIH-
JIbl TOTIBIPAK, >KaMBUIFBICH anazpl. Jlanmmadrrap-
IbIH aHTPONOICHAIK Ocepiiepre TYPaKThUIBIFBIH
Oaranay Ke3iHe 013 KeJeci TOMBIPAK-TCOXUMHUSITBIK,
KOPCETKIMTEP i €CKepAiK: TOMBIPAKTHIH MEXaHHWKa-
JIBIK, KYPaMBbl, TYMYCTBIK TOPU30HTTHIH KAJIIHIBIFbI,
TOMBIPAKTHIH KBIIIKBUIIBIK, )KOHE TY3IBUIBIK J9pe-
JKecl KOHE TYMYC MeJIIepi.

TonbIpakThIH KEYEKTiNiri, aya >koHe Cy OTKi3-
TIIITIT], THAPOCKONTBUIBIFEI, CIHIpY KaOineTi MeH
TEMIIepaTypaIbIK, PEKUMI OHBIH MEXaHUKAIBIK KY-
pamMbIHa Tikenei OainanbicTel. Ca3aaybIT IEH aybIp
ca3faybIT KYMJBI )XOHE KYMJAK TOIMbIpaKTapra Ka-
paraH/ia )KaKChl CHUIIaTTaManapra 1e.

['yMyc TOpPHM30HTBIHBIH KaJbIHABIFBl TOIIbI-
PaKTBIH OPTYPJIi (PU3HKAIBIK KOHE MEXaHUKAJIBIK
ocepiepre, COHIan-aK dpo3us MeH nedIsius mpo-
LeCTepiHe TO3IMAUIITIH aHBIKTal bl ['yMycTa Kor-
TEreH XMMUSUIBIK DJIEMEHTTEP JKUHAIAIbl; COHJIBIK-
TaH TONBIPAKTa T'yMYC HEFYPJIBIM Kol 00jica, OHBIH
MHUKPO3JIEMEHTTEPIHIH MOJIIIEP] COFYPIBIM KOFAPbI
Oomazael. ['YMyCTBIH MeJIIIEpi ¢ TOMBIPAKTHIH CiHi-
py KaOijeTiH aiTapiapIKTail aHbIKTalabl. [ yMyCTBIH
MOJIIIEpi KOFAphl TOMBIPAKTAp CHIPTKBI dcepiepre
alTapJIbIKTal Kapchl Typa ajajbl.

KBIIKBUIIBIUIBIFBIHBIH, I9pesKecine OaiinaHbic-
TBI TOTIBIPAKTap JacTaylibl 3aTTapFa 9pTYpJli acep
eTemi.

Cy TopTibiHiH TYpi 3aTTapblH T'e0oKyle MIeri-
HEH IIBIFAPBULY KaPKBIHABUIBIFBIH, OJNApJIbIH Ke-

1-kecTe
Teoorcytienepoin mypaxmoliviabli 6A10bIK 6a2a1aY WKAAACY

PYCTI )K0HE JKepacThl aFbIHIapbIMEH, COHJIal-aK aya
aFbIHJIAPBI APKBUIBI Tapally JOPEKECIH alKbIHIAI,
OyJl 3 Ke3eriHAe TOMBIPAKTAP/IbIH T€OXUMUSIIBIK,
TYPaKTBUIBIFBIH OapbiHINa cunartaisl. [llaiibr-
JATBIH TYpPJIEP TEXHOTCHE3 OHIMACPIHIH MIBIFAPBI-
JybIHA ©Cep eTel, all KaNKasIK KOHE JeCyKTHBTI-
JKAKASK Karaaiiap/a JacTayIibl 3aTTap TOIbIPAK
KECKiHiH/Ie )KMHAKTaJIa Ibl.

[eoxyiienepaeri TONBIPAKTBIH bLIFAJIIbUIBIFbI
OJIAPJIbIH TEOXUMHUSUIIBIK, TYPAKTHUIBIFBIH CHITATTA-
IbI, OYJI KeOiHece XUMUSIIBIK, MHUTPAIUSHBIH Kap-
KBIH/BUIBIFBIH aHBIKTAM]IBI KOHE XKep OeaepiHieri
OpHAJIaCybl MEH BUIFAJIJIBLIBIK, JKaFaiiapeiHa Oaii-
JIAHBICTBI.

OCIMJIIK KaMBUIFBICHI TOTBIPAKTHI 3PO3UsIaH
KOpFaipl, THIPO(U3UKAIBIK KACHETTEPIH JKaK-
capTalbl )KOHE BUTFAJIIBI CaKTalabl. OCIMIIKTepIiH
KIKKAOATTBUIBIFBl MEH TPOCKTUBTIK IKAMBUIFBICHI
HEFYPJIBIM KeIT 0oJica, JJaHamapTTap CHIPTKBI OCep-
JIepre COFYPIIBIM TO3IMIi Kelei.

Tanmanran KepCEeTKIMTEepaiH OaranayiapbiH
KOPBITHIH/IbLIAY apKbUIBI [COXKYHEIePIiH aHTPOIIO-
TEHIIK ocepiiepre TO3IMIUIITIHIH KeIeHai Oarachl
anbIHAbl. TaOuFU KeleHACPAIH TYPAKThUIBIFBIHBIH
WHTETPANIBIK, KopceTKinm keneci ¢popmyna (1) 6o-
WBIHIIA QHBIKTAJIbI:

n
C— 100X7-5 Cg 0

Q
myHga C — jaHmmadTTbIH TYPaKTBUIBIFBI, %o;

Cg — ap0ip kepceTki OOWbIHIIA ayMaKKa OepireH
Oas canbl; Q — MYMKiH OOJIaTBIH €H JKOFaphl Oasi-
Jlap JKUBIHTBIFBL;, g — KOPCETKIIITIH PEeTTIK HOMIpI,
N — KOPCETKIIITEP CaHBI.

HoTtmxkecinme reoxyienepaid Keileci TonTaphbl
QXKBIPATBUIABI, MYHJA TPajaluds Kbl Oamigap
JKUBIHTBIFBIHA (%0) HETI37eNIi: CaTbICTBIPMAIIBI TYP-
Jie TypakThl Teoxyienep — 100-90, oprama Typax-
ThI — 9080, a1ci3 TypakTel — 80-70, eTe 8ICI3 TY-
pakThl — 70-TeH TOMEH.

TypakTbUIBIK, Gasigapsl

Kepcerkim 1 Gamn 2 Gamn (eTe 3 Gam (enci3 4 Oann (oprama 5 Gamn
(TYpakchI3) 9JICI3 TYPaKTHI) TYPAKTBI) TYPAKTBI) (TypakThI)
Kep 6enepi. Enic Oypeimbl, rpagyc  20-maH KOFapbl 5,1-20 3,1-5 1,13 0-1
I'eoXMMUSIIBIK JKaFaaibl AKKYMYJISITUBTI TPaH3UTTI - DITFOBHAJIBI
TonbIpaKTHIH MEXaHUKAJIBIK .
KyM KYMZIaK JKEHIT Ca3aK ~ opTallia ca3jak, aybIp casziak

KYpaMbl

A KabaTeIHIaFsl TyMyC MemmIepi, % 2-71eH TOMEH

2,0-4,0

4,1-6,0 6,1-9,0 9,0-11eH >KOFapbl
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Kecmeniy orcanzacwor

TypakTBUTBIK, Gayuigapsl

Kepcerkinr 1 6amn 2 Hamn (ete 3 6amn (onci3 4 6ann (oprama 5 6amn
(TYypaKkcsI3) 9JICI3 TYPAKThI) TYPaKThI) TYPAKTBI) (TypaxTsI)
C 4,5-5,0 uemece  5,0-5,5 Hemece 66,5 Hemece
< > ] > H H] ] o
Tomneipak epitinziciniyg pH <4.5 nemece >8,5 75-8.5 7.0-7.5 75-8.0 6,5-7.,5
Eﬁgf{;‘:ﬁ;"pmo’m"m 3-Ten a3 39 10-25 26-50 50-71eH KOFapbl
ToNbIDAKTEIE TV31aHy Topekeci. % O KymTi xxoHe  oprama (0,3— oncis (0,2-0,3) ore anci3 (0,15—  ty3manOaran
PAKTBIR TYSAHY JOPEACCL, 7o v (0,6) 0.6) i 0.2) (<0,15)
CynblH MUHEpaJIIaHy Jopexeci 3 KoHE KOFaphl 1,5-2,5 1,0-1,5 0,5-1,0 0,5-TeH ToMeH
Cy peXHMiHIH TUITL ACCYKTHEBTI- BBITIOTTHIK, ImafibIIManTEIH K?SeHmK IIafbIIaTBIH
BBITTOTTHIK [IaRBITATHIH
2;16“:’?;2360211"{ TIpOCKTHBT 20-1aH TOMEH 20-40 41-60 61-80 80-HeH KOoFapbl
OuiMaiIIK, 11/Ta 0,5-2 2-2,5 2,5-3.5 3,5-5,5 >5.,5
CHMIICOH OOMBIHIIA TYPITIK —0 Hemece >0.1 <0,1 memece <0,35 memece <0,55 nemece <0,85 nemece
OPTYPILITIK HHACKCI - >0,35 >0,55 >0,85 >1
BKI;{TI:{J;ﬁ?H?ﬁomYHeHep IR Tavva- OT€ TOMEH CaIIBITC;;Ié)I-IIVIaHBI opTamia OpTajiaH KOFapbl JKOFaphI
7/
%-ra KaiiTa ecenTey 20%-nan Toven  20-40% 40-60% 60-80% 80%-nan
JKOFapbl

Eckxepmy: asmopnapmen Kypacmuoipean.

Hoatu:xesnep xaHe TaAJKbLIAY

AJTBIHFaH JIepeKTep/li Tajmay KoHE JKalIbliay
HETI3IHE 3epTTe]eTiH ayMaKThIH JaHIMAPTTHIK
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Eckepmy: asmopnapmen Kypacmeipean.
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3epTeireH TEPPUTOPHUsAA KOFapbl TaOUFH Ty-
pakThUIBIKKA me manmmadTtrapra Nel, 3, 4, 10, 11
xkoHe 14 >xartanpl. ATtanraH HeMipieyaeri JaHi-
madTTap uWenepi HETi3iHeH OIIOBHANBIK JKOHE
TPAaH3UTTIK TEOXMMUSUIBIK >KaifFaceIMaapaa OpHa-
JIAChHIT, KOJIAHIBI MOP(POMETPHSIIBIK, JKaFAaiapel
0ap JeHyIaAlVSUIBIK, KOHE aKKyMYJISITHBTIK Ka3bIK-
TapMeH cumnarTaianbl. TombIpak >KaMbUIFBICH Oall-
Macy KaOijeTi >KoFaphl, Kapamipikke 0ail OHTYCTIK
KoHe KapOOHATTHI Kapa TOIbIpaKTap/AaH KypasFaH.
OCIMIIIK KaMBUIFBICHI JKOFApbl MPOCKLMUSUIBIK Ka-
OBIHABUTBIKA W€, KYpamblHAa alyaHTypil IIemnTi
oHe Oerere-003/pl aanapMeH YChIHBUIFaH, Oyl
TreoXKyHhenep i ONOIOTUSITBIK TYPAKTHIIBIFBIH KaM-
Tamachl3 eTelli. ATalFaH BIKIAIIapblH KUBIHTHIFbI
TeoXyHesepAiH ©3iH-e31 peTTey JKOHE KaJIlblHa
KeJly KaOiJIeTiHiH JKOFapbl EKEHIH KOpCeTeIi.

3-cyper
Oymycmixk Opan nanowagmmapeinviyy mypaKmulibly KApMacel

30[)'I'l‘ﬂy AYMAFBIHBIH TYPAKThLIBIK KAPTACHI
57° 60

1:1 000 000
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L i
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npr
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Janmmadrrap KapTATarhl
TyC

1 Korapu rypukrmumis 1,3,4, 10,11, 14

2 OpTama TYPakTBITLIK 7,9%12,13

Tomen rypairuig 5,6,17,18,19

3
4 TS TOMCH TYPAKTBUTBIK 2,8, 15, 16,20

Ecxepmy: asmopnapmen kypacmuipean.

Oprama taburu TYpakThUIbIK Ne7, 9, 12, 13
xkoHe 16 manmmadTrapbiHa ToH. Onap cyalpbeIKTap
MEH TOMEHJICTCH aKKyMYIISITUBTIK TEPPUTOpPHUSIAD
apachIHIAFBl OTIC aiMaKTapaa OpHANACHII, Ie-

HYyJaIUsUTBIK, JKOHE aJUTFOBHANIBIK, JKa3bIKTapMCH
cumaTtTanansl. TomBIpaK IKaMBUIFBICH HETi31HEH
Kapa-KOHBIP JXKOHE OpTala KOHBIP, Kei kepiepie
COpTaHJIaHFaH TOIBIPAKTAP KYPaMbIH KaMTH/IbI, OY-
HBIH 631 OJIapJIbIH ajMacy KaOulIeTTepiH a3alTajbl.
OcimMIiK KaMBUIFBICBIHAH IIIiHApa TYPJICHIIPIITeH
OeTere-KblIKAaHOO3/IbI KOHE OyTallbl-Jalla KaybIM-
JMACTHIKTaphl O6achkiM. byn reoskyiienep Kaita Kai-
IIbIHA KeNy KaOUIeTiH caKTaraHbIMEH, TEXHOTCHJIIK
BIKIIAJ KYIIEHTeH XKaFjaija aerpajalusiiblK, Ipo-
LeCTepIiH JaMy Kayil-KaTepi >KOFapblIai/bl.

AJBIHFaH HOTIDKEIEPAIH KOPBITHIHABICHI OOHBIH-
1112 TOMEH TaOUFU TYPaKTHUIBIKTBI Ne5, 6, 17, 18 xone
19 mapmmadrrapsl KamTuabl. Ojap YCaKIIOKBUTBI
Oenepre, KYpbUIBIMBIK YCTIPTTEPre )KOHE KapThiIal
eIl JKa3bIKTapFa TOH, COHBIMEH KaTap KOJaWChI3
MOP(HOMETPUSIIBIK, BP1 TOMBIPAK-TEOXUMUSITBIK, KaF-
JaiimapeIMeH  epekienieHesni. TombIpakTapsl KyKa
Ka0aTThl, KMBIPIIBIKTACTHI KOHE COPTAHIAY, OCIMJIIK
JKAMBUIFBICHI CHPEK, HETI3IHEH KyCaHbI-KbIIKAH-
0037161 KOHE TATOPUTTI KaybIMIACTBIKTAPMEH YCBI-
HblIFaH. OChIHBIH OapbhIChIHIA KalTa KaJlblHa KTy
yaepictepi 0asty *Kypill, TeoKyHeIep/IiH TeXHOTCH/TIK
DCepre OCAIBUTBIFI apTa TYCEI.

Ne2, 8, 15 xone 20 nanmmadrrapbl 6T TOMCH
TaOWFHU TYPAKTBUIBIKKA M€ ePEeKIIIe TOMTHI OipiKTipim
otblp. Onap KapKbIHIbI Tay-KE€H UTEPY KOHE OHEp-
KOCINTIK KbI3MET alMaKTapblHA COUKEC KeIlil OTHIP
JKOHE aHTPOIOTCHJIIK ©3TrepiCKe YIIbIparaH JIaH]-
madTTapMer aikpiHAanaapl. byn aymakrapaa to-
MIBIPaK, )KaMBUIFBICHI TEXHO3EM/IEP MEH YpOaHO3eM-
JEPICH KYPAIBIT, O©CIMIIIK KaMBUIFBICH OY3BUTFAH
HEMece eKIHMIUIK cumatka ue. by tanna Taburu
TYPAKTBUIBIK iC *KY31H/E YKOWBUIBIIN, CaJIbICThIPMa-
JIBI TYPAKTBUIBIK TEK WHXKCHEPIIIK JKOHE Iapyallibl-
TBIK, ic-TITapaap Ky3iHeH FaHa KaMTaMacChI3IaHIbI-
pBUIAIBL.

KopbIThIHABI

JKacanbiHFaH KapTOrpaMMay XoHE I'€0dKOJIO-
TUSUTBIK, TaJlay HOTIDKeci OapbickiHma OHTYCTIK
Opan Ttaynel xyiecinig Kaszakcran Oemirinieri
TeOXYHeNepiHiH TeXHOTCHEe3 KaFMalbIHIaFbl JTaH -
MaTTHIK-IKOJIIOTUSIIBIK, TYPAKTBUIBIFBIHBIH Taia
0oy ’kKoHE KEeHICTIKTIK capajay 3aHHaMaIapbl Oel-
TUIEH/II.

Bipinmrinen, 3eprreneTin aymMak TaOWFW ocaj-
JIBIK, TICH Y3aK Mep3iMJli aHTPOTOTCHIIIK SCepaiH
yHIeciMIMEH CHITaTTaJaThIHBl JOJCIICHIl, Oy
reoXyHemik Tpanc(OopMalusHBIH €peKIle YITiciH
kacaiapl. KOHTHHEHTANBIBI KIIMMAT, KYPACIi T'eo-
JIOTHSUTBIK, JKOHE TEeOMOPQOJIOTHSUIBIK KYPBUIBIM,
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TOIBIPAK TEH OCIMJIK >KaMBUIFBICBIHBIH alyaH/Ibl-
JIBIFBI, TIAagabl Kaz0amapIbl y3aK Mep3iMial ure-
py — TabufH >KyHeslephiH ©3iH-e31 peTTey KoHe
©31H-031 KaJMIbIHA KEeNTipy KaOileTumrin TemeH-
JICYiHE DKEeTIIi.

I'eoxuMusAIBbIK, OWMONMOTHSIIBIK >koHE MOp(o-
METPHSUIBIK KOPCETKIIITEpre HeTi3AeNreH Typak-
TBUTBIKTHI KEIICH/TI Oarajay TeoXyHelepaiH To3iM-
JUTITIHAC aWTapibIKTall KEHICTIKTIK OPTEKTUIIKTI
aHBIKTayFa MYMKIiHIITIK eTTi. Te3iMai reoxyiienep
KOJIalJIbI TOTIBIPAK KaMBUIFBICHI MEH THAPOTrpadusi-
JBIK OKaFJaimapel, Kapalmripik Meuepi >XOFapbl
KOHE OMOJIOTHSUIBIK ajJMacylibl KaMTaMachl3 eTe-
TiH OCIMIIK >XaMBUIFBICH aNTapiBIKTal JaMBIFAH
aiiMakTapMeH LIeKTeNeTiHi aHbIKTanabl. COHBIMEH
KaTap, alMakKTarbl aHTPOIOTEHIIK TpaHcopma-
LUSHBIH (OHABIK IOPEKECIH KOPCETETiH, AayMaKThIH
afiTapnpIKTail 0eIiri opTama XoHe dJICI3 TYPaKThI
naramadTTap aen KikTeae .

3epTTeyAiH HeTi3Ti HOTMKECI — aHTPOIIOTCHTIK
KYKTEME JIopekeci MEeH JaHAmadT MeH SKOJOTHsI-
JIBIK, TYPAKTBUIBIKTHIH TOMEHJICYi apachIHJAFbl TY-
paxThl OalnaHbBICTBl aHbIKTay. KarTel gerpamanus-
Fa YIIbIpaFaH TeOoXKyHelep KEHICTIKTIK TYpPFBIIaH
KapKbIHJIBI Tay-KeH XOHE OHEPKOCINTIK Jamy aii-
MaKTapbIMEH COMKeC Kelledl, OHJa TOTBIPAK KYpbI-
JBIMBIHBIH OY3BUTYBIMEH, O©CIMIIKTEP/iH Jerpaja-
IUSICBIMEH JKOHE JIaCTaHYJIbIH JKOFaphl JICHreHiMeH
CHUINATTaJaThlH, aHTPONOTeHIIK TpaHchopManus-
JIaHFaH KetleH iep (Texno3emaap, ypoosemaap) mai-
na Oonaapl. MyHail xaFfaiinapaa TaOUFH Typak-
TBUTBIK, iC JKY31HIE JKOFajdaabl, al TeoKyHeaepIiH
JKYMBIC icTeyi HeTi31HEeH aHTPOIOTeH K (TeXHOTeH-
IiK) (paKTOpIapMEH aHBIKTAIAIbI.

Jlactaymbl 3arTap SKMHAKTAJBIN, 3pO3HS Yp-
JicTepi KyIIeWeTiH aKKyMYJATHBTI JKoHE OeTKeil-
Tk Oelmep 9IEeMEHTTEpiHE BIHFAWIACTBIPBUIFAH
reoXXyHernep epeKiie ocajl eKeHi aHBIKTaIabl. by
TYPaKTBUIBIKTBI OaFaniay »OHE KOpIIaFaH OpPTaHbI
Oackapymbl Kocrapiay Ke3iHae Mop(hOoMeTpHsITBIK,
KaFaalnap/pl eCKepy KaKeTTUTIrH KopceTe .

Jaiteiananran Jaaamad TTHIK-9KOJIOTHSUTBIK TY-
PaKTBUIBIK KapTachl ajbIHFAH HOTHKEIEPAiH KeHic-
TIKTIK TYCIHIIPY KYpaJibl OOJBINT TaObLIabl JKOHE
CaNIBICTBIPMANbI TYPJE TYpaKThlJaH OacTam KaTThl
3aKbIMJIATFAHFa JISHIHT1 OPTYPIIl SKOJIOTHUSIBIK KYH-
JIeTi afiMakTapbpl aHBIKTayFa MYMKIHAIK Oepei.
By kapTorpaMMaibIK yiIri ayMaKThl 3KOJIOTHSUTBIK
aiiMakTapra 0eiy jkoHe 0acKapyIIbUIBIK MIEHIIMACD
KaOBIIAay YIIIiH HEeTi3 0oJa amxabl.

3epTTeyiH MaHbBI3IBUIBIFEl aliMaK, OOWBIHIIIA
reoXXYHenepaiH TYPaKThUIBIFBIH OaFanay yIIiH Ja-
JaJIbIK, TE0AKIAPATTHIK KOHE aHATUTHKAJIBIK dicC-
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HamajapAbl KEIEeHJl HMHTEerpalusChIHIA >KaTbIp,
Oyn TaOWFH JKOHE aHTPOIOTCHIIH (QaKTopIapIbIH
OipyiecKeH ©CepiH €cKepe OTBIPBIN, TYPAKTBUIBIK-
TBIH KCHICTIKTIK 3aHIBUIBIKTAPBIH OIpiHII OOJIBII
aHBIKTAayFa MYMKIHJIIK Oepi.

Bepinren 3epTTeyAiH MpPaKTHKAIBIK MOHILIIT
AJbIHFaH HOTIDKENIEPIiH KOPBITHIHABICHIH KOpIIa-
FaH OpTaHbl 0acKapyJIbIH capalaHFaH cTpaTerusia-
PBIH 93ipyiey YIIiH NaijanaHy MYMKIHIITiHAE Ka-
THIp. ATan aTKaHJa, TYPAKTBUILIFBI TOMECH KOHE
oTe TOMEH ayMaKTap KallllbIHA KEeNTipy Iapaia-
PBIH, DKOHOMHKAIBIK KbhI3METTEpPre IICKTeYJIep/Ii
CHTi3y/li ’KOHE KOpIIAFaH OPTaHbl KalTa >KaHFBIPTY
TeXHOJIOTHSJIAPBIH CHTI3YII Tajmam ererdi. Exinmii
JKaFbIHAH, TYPAKThl TeOXYHeNnepAl 3KOJIOTHSUIBIK
CTaHJAPTTAphl CaKTAJIFaH >Karjgaiga perTeNeTiH
KOpILaFaH OpTaHbl OacKapy aiMaKTapbl peTiHae Ka-
pacTeIpyFa 00JajbI.

Kanmpel anranga, 3epTTey HOTHXKENEpl TeX-
HOTeHe3 JKarialblHIa JTaHamadTTapIblH Typak-
TBUIBIFBI AyMaKThIH JKOJIOTHSUIBIK JKaFJaidbIHBIH
Heri3ri WHANKATOPHI OONBIT TaOBUIATHIHBIH JKOHE
KapKbIHABl OHEPKOCINTIK KYKTEMeci Oap eHipiep-
IIiH TYPAaKTHI JaMYBIH KocTIapiiay Ke3iHae 6a3abik
KpUTEPHUH peTiHIE KapacThIPbUTYbl THIC EKEHIH J19-
TeNen .

Mymaesiep KaKThIFbIChI: My i/ieiiep KaKThIFbI-
CBI JKOK, JI€IT MOIIMAECHMI3.

AJIFBIC €03: aJIFBIC alTBUIMaMIbI.

Kap:xbputanaeipy ke3i: byn 3eprrey Kaszak-
ctan Pecrybnmukacer FeutbiM skoHe sKOFapsl OinmiM
MUHHCTPIIri FBUIBIM KOMUTETiHIH TpaHThl eceOiHeH
Kap KbUTaHIBIphUIaThiH « JKac FambiM» FBUIBIMU
’K00a asichlHa JKy3ere achpsuiasl (AP25795613).

ABTOpJIApABIH YJaeci

Kounuenryanuzamus — A. beketoBa; aepekrepre
JKeTeKTiTik eTy — A. bekerosa. XK. bepmenos; dop-
Manasl Tangay — A. bekerosa, JXK.bepnenos; xap-
KbITaHIBIpY — A. bekeToBa; 3eprrey — A. bekeTtosa;
aaicremeci—A. bekeTtosa; obansl Oackapy —A. be-
KeToBa; pecyperap — A. bekerosa., XK. bepneHos;
OarmapimaMaiblk Kamramachs ety — JK. bepaeHos;
FBUIBIMU JKETEKIIUNK — A. bekeroBa; Bamuja-
uus — K. bepnenos; Busyanuzauus — JK.bepneHos;
JKazy-TYITHYCKa jxobackH nmanieramay — XK. bepme-
HOB; Ka3y-11oiy koHe onaey — JK. bepnenon. bap-
JIBIK, aBTOpJIap KOJKa30aHBIH KapUsJIaHFaH HYCKa-
CBIMEH TaHBICHIII, KEITICTI.



A. bekeroga, XK. bepnenon

References

Antyufeeva T.V. (2004). Antropogennaya transformatsiya prirodnykh kompleksov v gornorudnykh rayonakh [Anthropogenic
transformation of natural complexes in mining regions]: Extended abstract of PhD dissertation. 25.00.23. Barnaul. 20 p.

Beketova, A. T., Makhanova, N. B., Abildinov, K. K., Yesenova, Z. K., Berdenov, Z. G., & Ilies, A. (2020). Analiz dannykh
distantsionnogo zondirovaniya Zemli pri izuchenii i kartografirovanii prirodnoy sredy [Analysis of remote sensing data in studying
and mapping the natural environment]. Vestnik Evraziyskogo natsional 'nogo universiteta imeni L. N. Gumilyeva, 2(131), 68-77.
http://rep.enu.kz/handle/enu/5207

Beketova, A., Berdenov, Z., Kabiyev, Y., Satybaldieva, A., Atasoy, E., & Kholov, Y. (2025). Cultural heritage preservation
in resource-rich territories: Challenges and sustainable development pathways. GeoJournal of Tourism and Geosites, 63(4spl),
2811-2819. https://doi.org/10.30892/gtg.634spl25-1640

Beketova, A., Mendybaev, E., Gataulina, G. (2025). Ontustik Oral zhotalarynyn osimdik kauymdastyktaryna tekhnogendik
ykpaldy bagalau [Assessment of technogenic impact on plant communities of the Southern Ural ridges]. Vestnik ENU im. L.N.
Gumileva. Chemistry. Geography. Ecology series.152(3):175-190.

Berdenov, Z. G. (2019). Sovremennoe sostoyanie i geoekologicheskiy analiz geosistem basseyna reki llek [Current state and
geoecological analysis of geosystems of the Ilek River basin]. Monograph. Almaty: Epigraf. 172 p.

Berdenov, Z. G. (2025). Transformatsiya ekosistem: Tekhnogennye izmeneniya i ustoychivoe razvitie stepey Aktyubinskoy
oblasti [Transformation of ecosystems: Technogenic changes and sustainable development of the steppes of Aktobe region]. Astana.
Monograph. Astana. 239 p.

Berdenov, Z. G., Atasoy, E., Mendybayev, E. H., Ataeva, G., & Wendt, J. A. (2016). Geosystems geoecological assessment
of the basin of rivers for tourist valorization: Case study of Ilek river basin. GeoJournal of Tourism and Geosites, 18(2), 187-195.

Berdenov, Z. G., Yeginbayeva, A., Zinabdin, N., Beketova, A., Mendybayeva, G., Assylbekova, A., & Onal, H. (2024).
Recreational and functional zoning of territories with technogenic impact for the purpose of sustainable development of the region.
GeoJournal of Tourism and Geosites, 55(3), 1354—-1363. https://doi.org/10.30892/gtg.55336-1308

Berdenov, Z., Mendibayev, E. H., Ataeva, G., & Atasoy, E. (2016). Geosystems geoecological assessment of the basin of rivers
for tourist valorization: Case study of Ilek river basin. GeoJournal of Tourism and Geosites, 18(2), 187-195.

Berdenov, Z., Mendibayev, E., Salikhov, T., Akhmedenov, K., & Ataeva, G. (2017). Geoecological analysis of industrial cities:
On the example of Aktobe agglomeration. Chemistry, 26(6), 890-902.

Berdenov, Z., Mendybayev, E. H., Ataeva, G. M., & Dzhanaleeva, G. M. (2015). Landscape and geochemical features of man-
made pollution zones of Aktobe agglomerations. Oxidation Communications, 38(2), 852—859.

Berdenov, Z., Mendybayev, E., Beketova, A., Satkarova, N., & Gozner, M. (2021). Assessment of the Southern Urals recreational
potential for the development of the Aktobe tourism industry. GeoJournal of Tourism and Geosites, 38(4), 1274—1279. https://doi.
org/10.30892/gtg.38435-769

Berdenov, Z., Mendybayeva, G., Beketova, A., Sadvakassova, S., Laiskhanov, S., Kara, T., & Kholov, Y. (2025). Technogenesis
as a driver in the development of recreational areas for sustainable development and biodiversity conservation. GeoJournal of
Tourism and Geosites, 61(3), 1454-1461. https://doi.org/10.30892/gtg.61305-1515

Chibilev, A. A. (2011). Ural — granitsa Evropy i Azii: Materialy ekspeditsii Russkogo geograficheskogo obshchestva 2010 goda
[The Urals — boundary of Europe and Asia: Materials of the Russian Geographical Society expedition of 2010]. Moscow. 166 p.

D’Ambrosio, V., Di Martino, F., & Rigillo, M. (2022). GIS-based model for constructing ecological efficiency maps of urban
green areas: The case study of Western Naples, Italy. Sustainability, 14(11), 6830. https://doi.org/10.3390/su14116830

Dzhanaleeva, K. M. (2010). Fizicheskaya geografiya Respubliki Kazakhstan [Physical geography of the Republic of Kazakhstan].
Textbook. Astana. 592 p.

EcoProject LLP. (2019). Prirodnye usloviya Aktyubinskoy oblasti [Natural conditions of Aktobe region]. Almaty. 205 p.

Ellis, E. C. (2015). Ecology in an anthropogenic biosphere. Ecological Monographs, 85(3), 287-33 1. https://doi.org/10.1890/14-
2274.1

Foley, J. A., DeFries, R., Asner, G. P., Barford, C., Bonan, G., Carpenter, S. R., Chapin, F. S., Coe, M. T., Daily, G. C., Gibbs,
H. K., Helkowski, J. H., Holloway, T., Howard, E. A., Kucharik, C. J., Monfreda, C., Patz, J. A., Prentice, I. C., Ramankutty, N.,
& Snyder, P. K. (2005). Global consequences of land use. Science, 309(5734), 570-574. https://doi.org/10.1126/science.1111772

Forman, R. T. T., & Godron, M. (1986). Landscape ecology. New York, NY: Wiley.

Glazovskaya, M. A. (1976). Landshaftno-geokhimicheskie sistemy i ikh ustoychivost’ k tekhnogenezu [ Landscape-geochemical
systems and their resistance to technogenesis]. In: Biogeokhimicheskie tsikly v biosfere (pp. 99—118). Moscow: Nauka.

Glazovskaya, M.A. Printsipy (1983). Klassifikatsii prirodnykh geosistem po ustoichivosti k tekhnogenezu i prognoznoe
landshaftno-geokhimicheskoe rayonirovanie [Principles of classification of natural geosystems by resistance to technogenesis and
predictive landscape-geochemical zoning]. In: Ustoichivost geosistem: collected papers. Moscow: Nauka. 61-78.

Kabiyev, Y. S., Berdenov, Z. G., Dzhanaleeva, K. M., Atasoy, E., & Wendt, J. A. (2018). Landscape ecological analysis of the
Ural delta. GeoJournal of Tourism and Geosites, 23(3), 644—655. https://doi.org/10.30892/gtg.23302-316

Kochurov, B. 1. (2003). Ecodiagnostic and balanced development. Smolensk: Magenta.

Koshim, A. G., Sergeeva, A., Umirzakova, Z., & Baidrakhmanova, G. (2015). Geoekologicheskoe sostoyanie mestorozhdeniya
Khromtau i ego kartografirovanie po raznovremennym kosmosnimkam Landsat [Geoecological state of the Khromtau deposit and
its mapping using multi-temporal Landsat images]. KazNU Bulletin. Geography Series, 2(41), 310-315.

Kovalchuk, M. V., & Naraykin, O. S. (2016). Prirodopodobnye tekhnologii — novye vozmozhnosti i novye ugrozy. Indeks
bezopasnosti, 22(3—4), 103-104.

209



Onryctik Opai Tayisl KyieciHIH Ka3aKCTaHbIK OOJIriHIH TEXHOTCHE3 YKaF TaifbIH/IaFb. ..

Li, J., Pei, Y., Zhao, S., Xiao, R., Sang, X., & Zhang, C. (2020). A review of remote sensing for environmental monitoring in
China. Remote Sensing, 12(7), 1130. https://doi.org/10.3390/rs12071130

Mikhno, V. B., Bevz, V. N., Gorbunov, A. S., & Bykovskaya, O. P. (2014). Landscape-ecological analysis of municipal districts
territory. VSU Reporter, Series: Geography. Geoecologiya, 3, 40—48, 245-260.

Orlova, I. V. (2006). Landshaftnoe planirovanie dlya tseley sbalansirovannogo sel’skokhozyaystvennogo prirodopol’zovaniya
[Landscape planning for sustainable agricultural land use]. Geografiya i prirodnye resursy, 2, 124—131.

Sacred geography of Aktobe region: Register of objects of nature, archaeology, architecture, and ethnography. (2021). Anma-
Tl: A. Kh. Margulan Archaeology Institute.

Turner, M. G., Gardner, R. H., & O’Neill, R. V. (2001). Landscape ecology in theory and practice. New York, NY: Springer.

Wu, J. (2013). Landscape sustainability science: Ecosystem services and human well-being in changing landscapes. Landscape
Ecology, 28(6), 999-1023. https://doi.org/10.1007/s10980-013-9894-9

Aemopnap mypanel monimem:

bexemosa Audana — zepmmeyuti, PhD-cmyoenm, JIL.H. ['ymunee amvinoazel Eypazust ynmmolx ynusepcumemi (Kasicolmyxan
xewt., 13, Acmana, Kazaxcman, 010000, e-mail: taterovaaidana@mail.ru).

bepoenos JKapac — PhD, kayvimovicmuipwiiean npogeccop, JLH. I'vmunes amvinoazol Eypaszus yimmolx ynueepcumemi (Ka-
orcblmykan kout., 13, Acmana, Kazaxcman, 010000, e-mail: berdenov_zhg 1@enu.kz).

Information about the authors:

Beketova Aidana — researcher, PhD-doctoral student, L.N. Gumilyov Eurasian National University (13 Kazhymukan str.,
Astana, Kazakhstan, 010000, e-mail: taterovaaidana@mail.ru).

Berdenov Zharas — PhD, Associate Professor, L.N. Gumilyov Eurasian National University (13 Kazhymukan St., Astana,
Kazakhstan, 010000; e-mail: berdenov_zhg 1@enu.kz).

Ceedenusn 06 agmopax:

bexemosa Atioana — ucciedosamenv, PhD-0okmopanm, Eepazutickuii Hayuonanvuwiil yrusepcumem umenu JI.H. I'ymunésa
(va. Kaoicoimyrana, 13, Acmana, Kazaxeman, 010000, e-mail: taterovaaidana@mail.ru).

bepoenos JKapac — PhD, accoyuuposanuwiii npogeccop, Espaszuiickuili nayuonanvuvii ynusepcumem umenu JI.H. I'ymunésa
(va. Kaoicolmyrana, 13, Acmana, Kazaxcman, 010000, e-mail: berdenov_zhg 1@enu.kz).

Kenin mycmi: 23 kaymap 2026 scoin
Kabvinoanowi: 14 maycoim 2026 sicoln

210



4-0011M
METEOPOJIOI'USI
AKOHE I'MIPOJIOI' USL

Section 4
METEOROLOGY
AND HYDROLOGY

Paznen 4
METEOPOJIOI'UsA
U IT'UJIPOJIOI' U



ISSN 1563-0234, eISSN 2663-0397 Xabapuibl. 'eorpadus cepusicer. Ne2 (81) 2026 https://bulletin-geography.kaznu.kz
IRSTI 37.27.27, 87.19.81 https://doi.org/10.26577/JGEM812202615

A.R. Zhumalipov! ® , Y. Nuruly'* ®© ,

A.Z. Shyryntay"? © , A.M. Serikbol? ®

'Al-Farabi Kazakh National University, Almaty, Kazakhstan
*PolyU-KazNU Centre for Sustainable Development in Central Asia, Almaty, Kazakhstan
*e-mail: yeldar.nuruly@kaznu.edu.kz

CURRENT STATE AND ASSESSMENT OF HYDROCHEMICAL
AND TOXICOLOGICAL PARAMETERS
OF LAKES IMANTAU AND SHALKAR

The aim of this study was to determine the current hydrochemical and toxicological status of two
contrasting lakes in the Ayyrtau district of Northern Kazakhstan, Lake Imantau and Lake Shalkar, and to
identify potential risks associated with pollution by biogenic substances and heavy metals. Field work,
including water sampling and morphometric measurements, was carried out in October 2024; samples
were taken in the central part of the water areas at a depth of 0.5 m. pH, temperature and dissolved oxy-
gen were measured with a portable HQ40D device (HACH-LANGE), major ions titrimetrically, biogenic
compounds with a DR 3900 spectrophotometer, and heavy metals (Cu, Zn, Pb, Cd, Co, Ni) by atomic
absorption spectrometry (AA-7000, Shimadzu), with analytical accuracy verified through the ionic bal-
ance. Lake Imantau is characterised by a slightly alkaline reaction, moderate mineralisation (1231 mg/L)
and phosphate concentrations exceeding the regulatory standard, whereas Lake Shalkar shows high
alkalinity (pH 9.1), considerable mineralisation (17,076 mg/L) and water hardness. Heavy-metal con-
centrations in both water bodies do not exceed the maximum permissible values; by oxygen regime and
biogenic-substance content, both lakes are classified as mesotrophic, while Lake Imantau shows initial
signs of a trophic transition. The direct comparison of two hydrochemically contrasting lakes within a
single district links differences in water quality to the water-balance features of their basins rather than
to recreational load. The results address the data gap on the region’s water bodies and provide a basis
for further monitoring.

Keywords: water quality, heavy metals, nutrients, mineralisation, contrasting lakes.
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MmanTay xoHe Lllaakap KeAAepiHiH TMAPOXMMUSIABIK, dKOHE
TOKCUKOAOTUSIABIK, MTApameTpAepiHiH, Ka3ipri »xaFAaibl MeH 6araAaHybl

3epTTeyain MakcaTbl — CoaTycTik Ka3sakcTaHHbIH AibipTay ayAaHbIHAQ OPHAAACKAH eKi KOHTpacT-
Tbl KOAAEPAIH, MIMaHTay MeH LLIaAkapAbIH, Ka3ipri TMAPOXMMMSIABIK, >KOHE TOKCMKOAOTUSIABIK, XKaFAd-
MbIH aHbIKTay >KoHe BMOreHAl 3aTTap MeH ayblp METaAAAPMEH AacTaHyFa 6alAaHbICTbI bIKTUMAA Kayir-
TepAi anKkbIHAQY. AQAaAbIK >KYMbICTAP, COHbIH, iLLIHAE CYy CbIHAMAAAPbIH ipikTey MeH MOPOMETPUSIABIK,
eAlemaep, 2024 XbIAAbIH Ka3aH aibliHAA XKYPri3iAAl; CbiIHAMaAap akBaTOPUSIHbIH OPTaAbIK, GOAiriHeH
0,5 M TepeHAIKTeH aAblHABL. pH, TemnepaTypa »kaHe epireH oTTeri kepceTkiwTepi noptatmeTi HQ40D
(HACH-LANGE) acnabbIMeH eALLIEHA|, HEri3ri MOHAAP TUTPUMETPUSIABIK, AICMEH, OMOreHAT KOCbIAbIC-
Tap — DR 3900 crnektpodotomeTtpimeH, aa aybip metaaaap (Cu, Zn, Pb, Cd, Co, Ni) — atomabIk-abcop6-
LUMSABIK, CNeKTpoMeTpust aaicimeH (AA-7000, Shimadzu) aHbIKTaAAbl; TAAAAQYAbIH AYPbICTbIFbI MOHAAP
GanaHCbl 6oMbIHIIA GakblAaHAbL. MIMaHTay KAl ©ACI3 CIATIAI peakuMsaCbIMEH, opTalla MUHEPaAAAHYbI-
MeH (1231 Mr/A) >kaHe docatTap GoMbIHLLA HOPMATUBTIH, acbin KETyiMeH cunaTTaAatbiHbl, aA LLlaa-
Kap KOAI alKbIH CIATIAI peakumameHd (pH 9,1), MMHepaAAaHYAbIH eAdYip XoFapbl AeHrenimeH (17076
MI/A) )K8He CYAbIH KATTbIAbIFbIMEH epeKLIeAeHEeTiHI aHbIKTaAAbl. EKi cy alAbIHbIHAQ AQ ayblp MeTaA-
AAPAbIH KOHLIEHTPALMSICbl WEKTi pyKcaT eTIAreH WaMaAapAaH acranAbl; OTTEri pexkMmi MeH BUMOoreHA|
3aTTapAbliH MOALLEPi GOMbIHLIA €Ki KOA A€ ME30TPOMTbI TUMKE >KaTKbI3bIAAbI, OYA peTTe MmaHTayaa
TPOMKaABIK, aybICyAblH OacTankbl 6eAriaepi 6arkasabl. bip ayaaHaa opHaAacKkaH, rMAPOXUMMUSIABIK,
TYPFbIAQH epeKLLEeAEHEeTIH eKi KOAAI TiKeAel CaAbICTbIPY Cy CarnacbliHAAFb! aribipMallbIAbIKTapAbl peK-
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peaumsAbIK, KYKTEMEMEH eMeC, OAapAblH 6accemHAEPiHIH Cy 6aAaHCbl epekLieAikTepiMeH GanAaHbIC-
ThIpyFa MYMKIHAIK 6€pAi. AAbIHFAH HOTMXKEAEP OHIp KOAAEPI OOMbIHILIA AEPEKTEPAIH, KETiCreyLiAirii
TOABIKTbIPbIN, 6GOAALLAK, MOHUTOPUHT YLLiH HEri3 KaAanAbl.
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COBPEMQHHOE COCTOsSIHUE U OUEHKa TMAPOXMMHUYECKHUX
U TOKCUKOAOIMYECKMX MapaMeTpoB 03ep MmaHTay U LLIaAKap

LleAb nccaepoBaHMS — ONpeAeAnTb COBPEMEHHOE MMAPOXMMUYECKOE M TOKCMKOAOTMYeCKoe CO-
CTOSIHME ABYX KOHTPACTHbIX 03€p AnblpTayckoro panoHa CeeepHoro KasaxcraHa, MmanTtay m LLlaakap,
1 BbISIBUTb MOTEHLIMAAbHbIE PUCKM, CBS3aHHbIE C 3arpsi3HeHMEM OMOreHHbIMIN BELLLECTBAMM U TIXKEABIMMI
mMetaaramu. [oaesble paboTbl, BKAlOYas 0T60p Npob BOAbl 1 MOPGOMETPUYECKUE U3MEPEHMS, MPO-
BOAMAMCH B OKTsI0pe 2024 roaa; npobbl OTOMPAAMCH B LIEHTPAALHOM YaCTu akBaTopuii € rAy6uHbl 0,5
M. MNokasartean pH, Temnepartypbl 1 PaCTBOPEHHOIO KUCAOPOAA U3MEPSIAUCH MOPTATMBHBIM MPUHOPOM
HQ40D (HACH-LANGE), 0CHOBHble MOHbI OMPEAEASIAUCH TUTPUMETPUYECKM, OBUOTrEHHbIE COEAMHEHMS
— Ha cnekTpodpoTomeTpe DR 3900, a Ts>kéable metaaabl (Cu, Zn, Pb, Cd, Co, Ni) — MeToaoM aTom-
Ho-abcopbumoHHoN cnekTpomeTpun (AA-7000, Shimadzu); KOppekTHOCTb aHaAM3a KOHTPOAMPOBAAACh
no 6aAaHCy MOHOB. YCTaHOBAEHO, YTO 03epo MMaHTay XapakTeprsyeTcsi CAABOLLEAOUHOM peakLimeit,
yMepeHHoM MrHepaam3aument (1231 Mr/a) n npeBbllleHrem HopMaTHBa no pocgaTtam, Toraa Kak 03epo
LLlaAkap oTAMYaeTCs BbICOKOM WEAOYHOCTBIO (pH 9,1), 3HaunTeAbHOM MUHepaam3aumeit (17076 Mr/A) u
JKECTKOCTbIO BOAbI. KOHLEHTPALIMU TIXKEABIX METAAAOB B 000MX BOAOEMAX HE MPEBbILIAIOT NMPEAEAbHO
AOMYCTUMbIX 3HAUYEHMIA; MO KMCAOPOAHOMY PEXUMY M COAEP>KaHMIO GMOreHHbIX BelecTs oba o3epa
OTHECEHbl K Me30TPOHOMY TuMy, NMpu 3ToM B MIMaHTay OTMeuYeHbl HavaAbHble NMpU3HakM Tpoduye-
CcKoro nepexoAa. [Mpsgmoe cpaBHeHWE ABYX MMAPOXMMMYECKM PAZAUYAIOLLUMXCH 03EP OAHOrO paroHa
MO3BOAMAO CBS3aTb Pa3AMUMs KauecTBa BOAbI C 0COOEHHOCTSIMM BOAHOTO 6aAaHca nx 6acceinHos, a He
C pekpeauyoHHOM Harpy3koi. [MoAyYeHHble pe3yAbTaTbl BOCMIOAHSIOT A€UUNT AQHHbIX MO BOAOEMaM

pernoHa n qDOpMMpyIOT OCHOBY AAA AaAbHenLero MOHUTOPUHra.
KAroueBble cAoBa: kauecTBo BOADbI, TSXKEADbIE METAaAAbI, 6GuoreHHble BelwecTtBa, MMHepaAn3aumd,

KOHTpPaCTHble 03épa.

Introduction

Lakes are an important element of the internal
water balance, ensuring the stability of ecosystems
and water supply in various natural conditions.
Within the framework of the limnological approach,
they are considered as slowly renewing systems in
which interrelated physical, chemical and biologi-
cal processes take place (Bogoslavsky, 1960). De-
spite the significant contribution of classical studies
(Forel, 1912; Berg, 1945; Welch, 1952) and others,
small lakes remain insufficiently covered by sys-
tematic monitoring in modern conditions. The rel-
evance of studying such water bodies is increasing
in the northern steppe regions of Kazakhstan, where
freshwater lakes are particularly vulnerable due to a
combination of continental climate, seasonal strati-
fication and characteristic ionic composition (Na*,
S04?7). At the same time, about 123,000 km* of
the world’s freshwater reserves are concentrated in
lake ecosystems, which highlights their importance

as natural reservoirs and priority conservation sites
(Bogoslavsky & Voskresensky, 1974).

In this context, special attention should be paid
to Lake Imantau and Lake Shalkar, located in the
Ayyrtau district of Northern Kazakhstan within a
rapidly developing resort area. These water bod-
ies are of high environmental and socio-economic
importance, but their current hydrochemical and
toxicological status remains poorly studied. Given
their regional role and growing anthropogenic pres-
sure, the need for a scientific analysis of the aquatic
environment is becoming particularly urgent. As-
sessing the carrying capacity of such nature-based
destinations is a recognised tool for balancing tour-
ism development with ecosystem conservation (Ak-
tymbayeva et al., 2023). This study provides an in-
strumentally based hydrochemical and toxicological
comparison of two lakes of contrasting mineralisa-
tion within a single landscape-climatic zone of the
Ayyrtau district: the fresh, HCO3-Na Lake Imantau
and the hypermineralised, Cl-Na Lake Shalkar.
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Current state and assessment of hydrochemical and toxicological parameters of lakes Imantau and Shalkar

Freshwater ecosystems under conditions of lim-
ited hydrological dynamics serve as indicators of cli-
matic and anthropogenic change. For Lake Imantau,
the literature offers only fragmentary data on sea-
sonal fluctuations in pH, ion composition, and signs
of local pollution (Zhumay et al., 2021), whereas
for Lake Shalkar no systematic hydrochemical or
toxicological studies are available in the accessible
sources. Neighbouring water bodies of the same
landscape-climatic zone have been studied more
fully, and their results define the expected back-
ground. For Lake Burabay, instrumental monitoring
over 2018-2022 recorded a rise in mineralisation
from 160 to 321 mg/L, accompanied by a measured
contraction in the lake’s area and depth that the au-
thors link to evaporation exceeding precipitation
(Shulembayeva et al., 2023); the reduction in lake
surface area within the Shchuchinsk-Burabay resort
zone under recreational pressure has been indepen-
dently recorded by remote sensing (Ramazanova et
al., 2019). For the Esil River basin, to which both
studied lakes belong, a semi-arid regime has been
established (precipitation 250-450 mm/year) along
with heightened vulnerability of surface waters to
climatic change, the surveyed lakes including the
neighbouring resort-zone water body Burabay (Ba-
hetnur & Lee, 2023). The granulometric and chemi-
cal composition of bottom sediments in the water
bodies of the North Kazakhstan region has been
characterised separately (Yskak et al., 2025). Com-
prehensive studies of Lakes Imantau and Shalkar
themselves, using instrumental methods, quantita-
tive indices, and spatial analysis, are absent.

The international literature emphasises the need
for an integrated assessment of water quality that
accounts for the spatial and temporal variability of
indicators such as pH, dissolved oxygen, electrical
conductivity, mineralisation, and the content of bio-
genic compounds and heavy metals (Daniszewski,
2013; Sharma et al., 2016; Cieslinski & Major,
2012). Such assessment is increasingly supplement-
ed by integrated indices that reduce heterogeneous
data to a comparable form: trophic status is charac-
terised by the Carlson index (TSI), whose component
indicators frequently diverge and whose phosphorus
index tends to overestimate the trophic state of low-
land lakes (Karpowicz et al., 2025; Badamian et al.,
2025); heavy-metal pollution is assessed by the HPI
and HEI indices (Biedunkova & Kuznietsov, 2024),
and the combined load by the Nemerow index (Su
et al., 2022). The threshold values established by the
WHO and USEPA set maximum permissible lev-
els for key parameters: pH 6.5-8.5 (World Health

214

Organization, 2017), dissolved oxygen no less than
5 mg/L (U.S. Environmental Protection Agency,
1986), TDS up to 1000 mg/L (World Health Orga-
nization, 2003), and BODs 3-5 mg/L (World Health
Organization, 2017). Exceedances of these values
may result from engineering modifications, waste-
water discharge, agricultural diffuse runoff, and
tourism activity (Krupa et al., 2016).

The methodology of modern research includes
titrimetry (main ions), spectrophotometry (biogenic
compounds) and atomic absorption spectroscopy
(metals) (Shirokova et al., 2020). Spatial monitor-
ing is supplemented by GIS technologies that allow
monitoring the condition of hard-to-reach areas of
water bodies (El-Zeiny & El-Kafrawy, 2017; Rama-
zanova et al., 2019), but for small water bodies, di-
rect field measurements remain more accurate and
representative (Ngamile et al., 2025).

Scientific literature pays particular attention to
the accumulation of heavy metals (Pb, Cd, As, Ni,
Zn) entering water bodies with precipitation, waste-
water, and surface runoff. For a number of Kazakh-
stani water bodies, exceedances of MPCs for indi-
vidual metals have been recorded, usually linked to
specific geological or technogenic sources: copper
in the Kolsai Lakes, where it reflects an elevated
natural geochemical background rather than pollu-
tion (Krupa et al., 2016); lead and cadmium associ-
ated with ore-enrichment plant tailings on the shore
of Lake Balkhash (Muratkhanov et al., 2024); and
lead, cobalt and nickel in Lake Markakol, where
concentrations reach up to 16.2, 69.2 and 49.0 pg/L
respectively, well above the regional fishery thresh-
olds, owing to the polymetallic deposits of the sur-
rounding catchment (Ismukhanova et al., 2024).
This gives grounds to expect that in water bodies
without ore or industrial sources the metal load re-
mains at background level. For the natural lakes of
the North Kazakhstan region, however, such instru-
mental assessments are still absent, which consti-
tutes a substantial gap given the growing agricul-
tural and recreational pressure (Su et al., 2022).

Despite the wide variety of available methods of
analysis, assessments of the aquatic environment at
the level of small and moderately transformed lakes
are still characterised by fragmentation and a lack
of systematic approaches, especially with regard to
natural water bodies in Northern Kazakhstan. At the
same time, the influence of seasonal fluctuations, lo-
cal sources of pollution and the specifics of ion com-
position remains insufficiently taken into account in
the context of both the hydrochemical regime and
the toxicological load. The study of Lake Imantau
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and Lake Shalkar, which differ in morphology, min-
eralisation and anthropogenic impact, allows us to
trace the characteristic patterns of water quality for-
mation within a single landscape-climatic zone. The
selection of a comprehensive set of indicators and
reliance on instrumental methods of analysis ensure
the representativeness of the data obtained and al-
low for the assessment of the trophic status of water
bodies in a comparable format. The results obtained
are considered as a basis for updating regional mon-
itoring, developing standards and environmentally
sound water use in conditions of growing recre-
ational load.

Materials and methods

This study aims to assess the hydrochemical and
toxicological status of two natural lakes, Imantau
and Shalkar, located in the Ayyrtau district of North
Kazakhstan region. The study was conducted within
the framework of applied aquatic geography and
ecology using instrumental methods of field sam-
pling, laboratory analysis and normative interpreta-
tion in accordance with international and national
standards.

The aim of the study was to identify differences
in pollution levels and hydrochemical profiles be-
tween two lakes subject to varying degrees of natural
and anthropogenic stress. The hypothesis was that
Lake Shalkar, due to its morphometric characteris-
tics and potential recreational pressure, would dem-
onstrate higher levels of mineralisation and organic

Figure 1
Lake Imantau

pollution compared to Lake Imantau. To achieve
this goal, the following tasks were formulated:

(1) to carry out field measurements and laboratory
analysis of water samples to determine key physico-
chemical indicators, ion composition, and the content
of biogenic substances and heavy metals;

(2) to conduct a comparative assessment of the
data obtained with current standards (MPC) and his-
torical sources to determine the degree of deviation
from environmental standards;

(3) determine the typological characteristics of
lake waters (hardness, mineralisation, ion composi-
tion) and identify inter-lake differences in the con-
text of their natural conditions and anthropogenic
load.

The study was carried out in three stages: pre-
paratory (sampling, logging), field (sampling and
rapid measurements) and analytical-interpretative
(laboratory processing, analysis and comparison of
results).

Study Area. The study covered two natural wa-
ter bodies — Lake Imantau and Lake Shalkar, located
in the Ayyrtau district of the North Kazakhstan re-
gion. Lake Imantau is a large lake system with an
elongated shape along the north-west — south-east
axis. It is 13.3 km long, with a maximum width of
4.8 km, a maximum depth of 10.0 m, an average
depth of 5.7 m, a coastline length of 35.5 km, and a
water level of 323.6 m above sea level. The volume
of water at a stable long-term level is estimated at
279 million m*. The coastline stretches for 35.5 km
(Figure 1).

Note: compiled by the authors
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The Lower Burluk River (Kishi Borlyk) flows
out of the western part of the lake. A dam has been
built at its source, which means that water only
leaves the lake in particularly wet years when the
level rises above the crest. The southern and eastern
parts of the lake are fed by the Zhylandy stream, the
Kenesary river, and seven temporary watercourses
(logs) that carry water only during the spring snow-
melt.

The surface of the lake is mostly open. The
south-western shore is rocky and covered with for-
est (predominantly coniferous), while other areas
are characterised by gentle steppe slopes. (Com-
mittee for Forestry and Wildlife of the Ministry of
Ecology and Natural Resources of the Republic of
Kazakhstan, 2023). The fish fauna includes typical

Figure 2
Lake Shalkar

Note: compiled by the authors

The surface of the lake is free of aquatic veg-
etation. The bottom is mostly flat, sandy and rocky,
with a gentle slope towards the central part of the
basin. Near the shore, it is slightly silted up. The
lake is drainless: there is no outflow, and it is fed by
temporary streams, five of which flow in from the
south-western and south-eastern sides. These water-
courses are active only during the spring snowmelt
period. Water level fluctuations throughout the year
are insignificant and do not exceed 0.6 m, but over
a long period of time, fluctuations of up to 3.5-4 m
have been observed. In terms of ion composition, the
water is of the chloride-sodium type. It is brackish
and unsuitable for drinking, but is used for technical
needs and sanitary and recreational bathing (Com-
mittee for Forestry and Wildlife of the Ministry of
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eurybionts: perch, pike, chebak, bream, peled, etc.;
the presence of crayfish is an indicator of a moder-
ately favourable ecological situation. In terms of its
composition, the water is of the hydrocarbonate-so-
dium type. Lake water is actively used for the water
supply needs of the population.

Lake Shalkar is located at an absolute elevation
of 309.5 metres above sea level. Its catchment area
covers 209 square kilometres, mainly consisting of
gently rolling hills with average heights of 30-50
metres. The lake stretches from west to east: its
length reaches 12 km, and its width reaches 3.3 km.
The water surface covers an area of 35.4 km?, with a
maximum depth of 15 metres. The average volume
of water over many years is estimated at 277 million
m?. The length of the coastline is 39.6 km (Figure 2).

Ecology and Natural Resources of the Republic of
Kazakhstan, 2023).

In-situ Measurements. Field studies were con-
ducted between 3 and 26 October 2024. During
the course of the work, morphometric characteris-
tics were measured and water samples were taken.
Samples were taken manually from the central part
of each lake at a depth of 0.5 m, i.e. from the sur-
face layer. This was done in accordance with the re-
quirements of the current standard (ST RK GOST R
51592-2003 “Water. General requirements for sam-
pling.” Astana, 2003). Before starting, each sampler
and storage container was washed to prevent sec-
ondary contamination.

Temperature, pH and dissolved oxygen concen-
tration were measured using a portable two-channel
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multi-parameter device HACH HQ40D (HACH
LANGE, Germany) equipped with IntelliCAL digi-
tal sensors. Simultaneous determination of pH, dis-
solved oxygen (DO) and temperature was carried
out. The pH measurement range was 0.00-14.00
with a resolution of up to 0.001 pH; for dissolved
oxygen, the range was 0 to 20.00 mg/L with a reso-
lution of 0.01 mg/L, with automatic temperature
and barometric compensation. The temperature was
measured in the range from 0 to 60 °C with an accu-
racy of 0.3 °C. The pH electrodes were calibrated
using a 4-point scheme with standard buffers (pH
4.01 and pH 7.00 buffers), and the DO sensor was
calibrated using a single-point scheme. The temper-
ature channel did not require calibration.

Hydrochemical parameters were analysed in
laboratory conditions in the following areas. The
main ions (Ca?*, Mg?*, Na*+K™*, CI~, SO,>", HCO3")
were determined by titrimetric method using stan-
dard solutions. (according to the methodology (Ale-
kin, 1970; Lurie, 1973; Kishkinova et al., 1977). The
content of biogenic substances, including ammo-
nium, nitrite, nitrate nitrogen and phosphates, was
determined spectrophotometrically using a DR 3900
(HACH-LANGE) device and appropriate reagents.
The device undergoes annual verification at the Na-
tional Centre for Expertise and Certification, which
guarantees the reliability of the values obtained.

Atomic absorption spectroscopy (AAS) was
used to assess toxicological characteristics, imple-
mented on a Shimadzu AA-7000 spectrophotometer
(Japan). The concentrations of Cu, Zn, Pb, Cd, Co,
and Ni were determined. The methodology was con-
sistent with (ST RK ISO 8288-2005 “Water quality.
Determination of cobalt, nickel, copper, zinc, cad-
mium and lead. Flame atomic absorption spectro-
metric methods” (ISO 8288:1986).

The results were interpreted by comparing the
actual concentrations with the maximum permis-
sible values established by Order of the Minister
of Health of the Republic of Kazakhstan No. RoK
MoH-138 dated 24 November 2022 ‘On the approv-
al of hygienic standards for the safety of domestic,
drinking and cultural water use.” In addition, clas-
sical ecological classifications were used (Alekin,
1970; Berg, 1945; Forel, 1912) for contextual inter-
pretation of water types and trophic status. The use
of comparative thresholds in historical and modern
interpretation allows us to identify not only absolute
deviations, but also potential long-term changes in
the ecological status of lakes.

Quality control. The reliability of the major-
ion determinations was checked by the ionic charge

balance, computed as the relative difference be-
tween the sums of cations (Ca?*, Mg**, Na*+K")
and anions (CI7, SO4*, HCO3™) expressed in mil-
liequivalents per litre. The balance error was +0.1%
for Lake Imantau and below 0.1% for Lake Shalkar,
well within the £5% range conventionally regarded
as acceptable for natural waters; since potassium
was determined together with sodium, the combined
Na*+K* value was treated as sodium for this cal-
culation. Instrumental accuracy was defined by the
manufacturers’ specifications: the HACH HQ40D
meter measured temperature to 0.3 °C, pH to a res-
olution of 0.001 units, and dissolved oxygen to 0.01
mg/L, with automatic temperature and barometric
compensation.

Results

Lake Imantau. The surface water temperature is
typical for the autumn season and was up to 11.6°C
at a depth of 8.0 m with a transparency of 1.2 m (Ta-
ble 1). The aquatic environment is slightly alkaline
with a pH of 8.6. The content of organic substances
determined by permanganate oxidizability was 12.8
mg O,/L, COD — 23.7 mg/L, and classified (Forel,
1912; Berg, 1945) as polluted water. The concentra-
tion of suspended solids was 13.0 mg/L, which also
indicates moderate anthropogenic impact. These in-
dicators testify to increased trophicity, which may
be associated with the inflow of organic matter from
coastal areas. The COD indicator is at the upper
limit of acceptable values, which requires constant
monitoring.

The dissolved oxygen content was 8.7 mg/L
with a saturation of 84.2%, which indicates favour-
able conditions for the life of aquatic organisms.
The total oxygen regime meets the criteria for me-
sotrophic water bodies, with no signs of oxygen de-
ficiency characteristic of stagnant systems.

In terms of overall hardness, lake water is clas-
sified (Alekin, 1970) as “very hard” — 7.20 meq/L
with mineralisation of 1231 mg/L (Table 2). The
mineralisation index is above the limit level (1000
mg/L), which allows the water to be classified
as brackish. This indicates a possible increase in
evaporation and a limited inflow of fresh water in
the autumn period.

The chemical composition of the lake water is
determined as hydrocarbonate class, sodium group,
type I (C™) and belongs to brackish lakes (Forel,
1912; Berg, 1945). The ionic composition of both
lakes and the contrast in their mineralization are il-
lustrated by the Stiff diagrams in Figure 3.
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Table 1
Hydrochemical Parameters of Lakes

Permanganate Dissolved oxveen Total
Lake T, °C pH oxidizability, COD, mg Su_spended Ve hardness,
O,/L solids, mg/L :
mg Oy/L mg O,/L % saturation ~ meq/L
Imantau 11,6 8,6 12,8 23,7 13,0 8,7 84,2 7,2
Shalkar 10,9 9,1 16,8 31,1 88,0 9,4 88,5 88,0
MAC - 6-9 5,0 15,0-30,0 <30 mg/L 4,0 - 7,0
Note — compiled by the authors
Table 2
lon Composition and Mineralisation of Lake Water
Lake Ca” Mg* Na+K cr SO,” HCO; Mineralisa-
(mg/L) tion, (mg/L)
Imantau 48,0 58,4 242 255 48,0 580 1231
Shalkar 721 632 3933 5496 192 6102 17076
MAC - - - 350 500 - 1000
Note — compiled by the authors
Figure 3
Stiff Diagrams of the lonic Composition of Lake Imantau and Lake Shalkar (October 2024)
Lake Imantau Lake Shalkar
mineralization 1 231 mg/L mineralization 17 076 mg/L
10.5 . 12
Na®+K* I .| c Natek? ol
2.4 9.5
catt I | g HCO;  ca?' HCOF
48 - 10
Mg?* S0;- Mg? " S0;~
2‘00 1150 1‘00 5‘0 Q 5b 160 111)0 2[‘!0 2‘00 1I50 lIOO 5’0 Q 5‘0 1[‘!0 1%0 2(‘)0
mea/L meqg/L

Note — compiled by the authors.

The content of biogenic substances in the water
of Lake Imantau varied within the following limits:
NO;™ — 0.011 mg/L, NO3™ — 0.40 mg/L, PO,*" —
0.08 mg/L; ammonium ion absent (Table 3). The
phosphate content exceeded the standards by up to
1.6 MPC (Forel, 1912). The recorded exceedance
of the MPC for phosphates, despite the absence of
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ammonium nitrogen, may be a marker of the initial
stage of eutrophication.

The concentrations of heavy metals did not
exceed the regulatory values (Table 4) (Ryanzhin,
2003, 2005). Only trace levels were recorded:
zinc — 2.5 pg/L, lead — 1.0 pg/L, nickel — 6.9
ng/L. Copper, cadmium and cobalt were not de-



A.R. Zhumalipov et al.

tected. This confirms the relative stability of the
system with regard to anthropogenic pollution,
although retrospective assessments indicate prob-

lysed metals relative to the maximum allowable
concentrations are summarized in Figure 4, where
all values remain below 7% of the MAC for both

able fluctuations. The concentrations of all ana-  lakes.
Table 3
Content of Biogenic Substances in Water
Like NH,* NO, NO; PO,*
mg/L
Imantau 0,0 0,011 0,4 0,08
Shalkar 0,03 0,009 1,0 0,0
MAC 0,5 40 0,08 0,05
Note — compiled by the authors
Table 4
Concentration of Heavy Metals in Water
Cu Zn Pb Cd Co Ni
Lake
ng/L
Imantau 0,0 2,5 1,0 0,0 0,0 6,9
Shalkar 0,0 4,6 0,0 0,0 0,0 5,4
MAC 1000 1000 30 1,0 100 100
Note — compiled by the authors
Figure 4
Heavy Metal Concentrations as a Percentage of MAC (%)
8 -
= Lake Imantau MAC = 100 %; all values < 7 % (n.d. — not detected)
W Lake Shalkar 60
7 :
6
3
J 3
b
=
2]
8
g
337
o
2 .
l -
05
0.2
n.d n.c i d nd
0 T T T
Cu Zn Cd Co

Note: compiled by the authors
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Lake Shalkar. The water temperature warmed
up to 10.9 °C at a depth of 2.6 m. The water en-
vironment was strongly alkaline, with a pH of 9.1,
which may be associated with high photosynthetic
activity in shallow water areas (Table 1). This is
also confirmed by the low transparency of the wa-
ter — 0.1 m. The content of organic substances was
16.8 mg O,/L, suspended solids — 88.0 mg/L. COD
reached 31.1 mg/L, which is classified as polluted
water (Forel, 1912; Berg, 1945). The oxygen regime
is characterised by a concentration of 9.4 mg/L at
88.5% saturation. High COD and suspended solids
values may indicate an external inflow of organic
matter and the initial stages of biogenic transforma-
tion, but the preservation of the oxygen balance in-
dicates self-purification potential.

In terms of its technical properties, the lake wa-
ter is very hard — 88.0 meq/L. In terms of the amount
of salts dissolved in the water, the lake is classified
as saline, with a mineralisation of 17,076 mg/L,
chloride-sodium composition, type I (CINal) (Table
2) (Alekin, 1970; Forel, 1912). Mineralisation ex-
ceeds the MPC threshold values by more than 17
times, which may be due to both natural conditions
and processes of evaporation and weak water ex-
change. Under such conditions, the lake’s biosystem
functions as a hypermineralised environment.

In terms of biogenic substances in lake water,
only nitrate levels exceed the standards: 1.0 mg/L,
which is equivalent to 0.08 MPC (Table 3) (Ryan-
zhin, 2005). A stable phosphorus regime (no phos-
phates detected), combined with a moderate nitro-
gen load, indicates that the lake is in a stable state in
terms of biogenic substances.

Spectrometric analysis showed that heavy metal
concentrations in Lake Shalkar water do not exceed
maximum permissible concentrations (Ryanzhin,
2003, 2005). According to Table 4, there is no cop-
per, lead, cadmium or cobalt. Small concentrations
of zinc (4.6 pg/L) and nickel (5.4 ng/L) were record-
ed, which is below the MPC (10 pg/L). Thus, Lake
Shalkar is characterised by extremely high miner-
alisation and elevated organic matter and suspended
solids of largely natural origin, while its nutrient and
heavy-metal load remains stable.

According to research (Goryunova et al., 1978),
mineralisation in Lake Imantau fluctuated between
536 and 758 mg/L between 1964 and 1978, and in
1976, 1977 and 2011-2013, it increased to 1256-
2010 mg/L. Such fluctuations in the salt regime are
probably due to varying volumes of freshwater in-
flow in the spring, which makes it necessary to con-
tinue monitoring seasonal dynamics.
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The above-mentioned literature sources con-
tain fairly detailed information on the concentra-
tion of biogenic compounds in lake waters. During
the growing season, they were recorded within the
maximum permissible concentration (MPC) for fish
farming reservoirs. Data on heavy metals in lake
waters are extremely scarce. In the waters of Lake
Imantau in 2015, the concentration was within 2.5-
3.0 MPC, with zinc, manganese and nickel recorded
at levels below the MPC standards.

When assessing the trophic status of water
bodies based on dissolved oxygen concentration
and saturation percentage, Lake Imantau and Lake
Shalkar are classified as mesotrophic, with trophic
type indicators ranging from 50 to 155% (Tsvetko-
va et al., 2012; Frumin & Huang, 2012). However,
based on phosphate concentrations, Lake Imantau
is transitioning to an eutrophic state, while Lake
Shalkar remains stable. These observations suggest
that nutrient input from the shoreline is raising bio-
genic concentrations in Lake Imantau, which may
accelerate overgrowth by higher aquatic vegetation
and alter the ecosystem.

Discussion

The two lakes studied here occupy a single
landscape-climatic zone of the Ayyrtau district yet
diverge sharply in their hydrochemical character.
Lake Imantau is a fresh, hydrocarbonate-sodium
water body with a mineralisation of 1231 mg/L,
whereas Lake Shalkar is a hypermineralised, chlo-
ride-sodium system at 17076 mg/L, more than an
order of magnitude higher. The Stiff diagrams (Fig-
ure 3) make this contrast explicit: Imantau retains a
balanced ionic profile dominated by hydrocarbon-
ate, while Shalkar is governed by sodium and chlo-
ride. Such a divergence between adjacent lakes of
the same region reflects the difference between a
through-flow basin with periodic outflow (Imantau)
and a closed, drainless basin (Shalkar), where the
absence of outflow allows dissolved salts to concen-
trate over time.

These results confirm the initial hypothesis only
in part. Lake Shalkar does show far higher miner-
alisation than Lake Imantau, but this difference fol-
lows from its closed, evaporative basin rather than
from recreational pressure. While adaptive monitor-
ing of recreational capacity remains an important
management tool for nature-based lake destinations
of this type (Tankibayeva et al., 2023), the present
data indicate that the anthropogenic signal the hy-
pothesis associated with Shalkar appears instead at
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Lake Imantau, where phosphate enrichment points
to early eutrophication. The contrast between the
two lakes is therefore governed primarily by basin
hydrology, with the anthropogenic component con-
centrated in the through-flow lake rather than the
saline one.

This pattern is consistent with the regional hy-
droclimatic setting. Both lakes belong to the Esil
River basin, for which a semi-arid regime with an-
nual precipitation of 250-450 mm and a heightened
vulnerability of surface waters to climatic change
have been established (Bahetnur & Lee, 2023). Un-
der such conditions, evaporative concentration be-
comes a leading control on the salt balance of poorly
drained lakes. The neighbouring Lake Burabay illus-
trates the same mechanism within this zone: instru-
mental monitoring recorded a rise in mineralisation
from 160 to 321 mg/L over 2018-2022, attributed to
evaporation exceeding precipitation (Shulembayeva
et al., 2023), while remote sensing independently
documented a contraction in the surface area of the
main Shchuchinsk-Burabay lakes under recreational
pressure (Ramazanova et al., 2019). The extreme
mineralisation of Shalkar is therefore best read as
the end-member of a regional gradient driven by
aridity, weak water exchange, and a closed basin,
rather than as an isolated anomaly. The historical
record for Imantau, where mineralisation fluctuated
between 536-758 mg/L in 1964-1978 and rose to
1256-2010 mg/L in individual years (Goryunova et
al., 1978), confirms that even the fresher of the two
lakes is sensitive to these inter-annual swings.

The toxicological picture stands in clear con-
trast to lakes affected by ore-related sources. In
both Imantau and Shalkar, every analysed metal
remained below 7% of its maximum allowable
concentration (Figure 4), with copper, cadmium
and cobalt undetected. This background-level load
is what would be expected for water bodies lacking
ore or industrial sources nearby. Elsewhere in Ka-
zakhstan, the exceedances noted in the Introduc-
tion are each tied to a specific geological or techno-
genic source: a natural geochemical background in
the Kolsai Lakes, ore-enrichment tailings at Lake
Balkhash, and polymetallic deposits around Lake
Markakol. None of these source types is present
in the catchments of Imantau or Shalkar. Against
these cases, the trace metal levels in Imantau and
Shalkar place both lakes firmly in the natural back-
ground range and confirm the absence of a toxico-
logical risk from metals at the time of sampling. At
metal levels of a few percent of the MAC, direct
comparison with regulatory thresholds character-

ises the toxicological state more meaningfully than
aggregated heavy-metal indices, which converge
toward uniformly low values under such condi-
tions (Biedunkova & Kuznietsov, 2024).

The biogenic signal sets the two lakes apart once
more. In Shalkar, phosphates were not detected and
nitrogen remained moderate, indicating a stable nu-
trient regime. In Imantau, phosphate reached 1.6
MPC in the absence of ammonium nitrogen, a pat-
tern that may mark the initial stage of eutrophication
driven by phosphorus input from the shoreline. This
reading is supported by the longer record for Iman-
tau, where a complex pollution index rose markedly
between 2014 and 2019 alongside increasing nitro-
gen forms, in close correlation with the growth of
tourist numbers (Zhumay et al., 2021), and by inde-
pendent measurements in 2022-2023 that recorded
rising ammonium and sodium-potassium concentra-
tions in the same lake (Zadagali et al., 2024). The lo-
cation of Imantau within an active resort zone makes
this trajectory plausible, since even the low-level
nutrient input characteristic of tourism can trigger
a measurable biological response in otherwise clean
protected lakes (Cao et al., 2016). The phosphate ex-
ceedance recorded in October 2024 thus appears to
be one point on a longer eutrophication trend rather
than an isolated reading. Accordingly, trophic status
here is assessed from dissolved oxygen, nutrients
and transparency rather than from a single compos-
ite trophic index, an approach better suited to the
present dataset and consistent with reported diver-
gences among quality and trophic indices applied to
the same water body (Shiretorova et al., 2025).

Limitations

This study is a pilot (case-study) assessment, and
several limitations define the scope within which its
results should be interpreted.

First, sampling was carried out once, within a
single hydrological season (3-26 October 2024).
The data reflect the state of the lakes during the au-
tumn period of low biological activity and do not
capture seasonal dynamics, including spring snow-
melt and meltwater inflow, the summer productiv-
ity maximum, and winter under-ice stratification.
Given that Lake Imantau has previously shown con-
siderable inter-annual and seasonal fluctuations in
mineralisation (536-758 mg/L in 1964—1978, rising
to 1256-2010 mg/L in individual years), the pres-
ent values should be regarded as an instantaneous
snapshot rather than an averaged characteristic of
the water bodies.
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Second, at each lake sampling was performed at
a single point, in the central part of the water area, at
a depth of 0.5 m. This design ensures comparability
between the two lakes but does not allow the spatial
heterogeneity to be assessed: the littoral zones, the
inflow areas of temporary watercourses, the near-
dam section of Lake Imantau, and the silted near-
shore zones of Lake Shalkar, where hydrochemical
parameters may differ substantially from those at
the centre of the basin. Extrapolation of the obtained
values to the entire lake area is therefore limited.

Third, the study covers only the surface horizon
(0.5 m) and does not include vertical profiling. For
Lake Shalkar, with a maximum depth of 15 m, and
for Lake Imantau, with a depth of up to 10 m, this
means an absence of data on possible vertical strati-
fication in temperature, oxygen, and mineralisation.

These limitations define the status of the results
as a reference point for regional monitoring rather
than diminishing their value: the work provides an
instrumentally confirmed profile hydrochemical and
toxicological profile of two contrasting lakes in the
Ayyrtau district, against which further changes can
be tracked.

Conclusion

Lake Imantau and Lake Shalkar demonstrate dif-
ferences in hydrochemical composition, reflecting
the characteristics of their morphometry, sources of
nutrition and anthropogenic load. Lake Imantau is
characterised by a slightly alkaline reaction, moder-
ate mineralisation and insignificant levels of organic
matter and suspended particles. However, phosphate
levels exceed established standards, which may in-
dicate a potential transition to eutrophication. At the
same time, Lake Shalkar is characterised by signs of
hypermineralised water with extreme total hardness
and chloride-sodium type waters. The high alkalin-
ity of the environment and the significant content of
organic and suspended substances may be the result
of both internal biochemical processes, including
photosynthesis, and the external influx of organic
matter. Despite this, no exceedances of heavy metal
content were recorded in either water body.

Based on the analysis of biogenic compounds
and oxygen regime, both lakes can be classified as
mesotrophic. However, Lake Imantau shows initial
signs of trophic transition, which requires additional
attention to coastal loading and nutrient input in-
tensity. Given the identified deviations in certain
parameters, there is a need for regular monitoring
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of water composition, with a focus on phosphorus
compounds, organic matter and fluctuations in min-
eralisation in seasonal dynamics.

The data obtained can serve as a basis for up-
dating environmental regulation — including the ap-
plication of the unified water-quality classification
system for surface water bodies (Ministry of Wa-
ter Resources and Irrigation of the Republic of Ka-
zakhstan, 2025) — and for protecting water bodies
in northern Kazakhstan according to their typologi-
cal differences. Future work should add seasonal
sampling across spring, summer and winter, several
sampling points per lake including littoral and in-
flow zones, vertical profiling in the deeper basins,
and measurements of chlorophyll-a and total phos-
phorus that would allow the Carlson trophic index
to be applied to Lake Imantau. These steps would
extend the present pilot assessment toward continu-
ous regional monitoring.
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SENSITIVITY ANALYSIS OF THE IMPACT
OF CLIMATE CHANGE ON THE SYRDARYA RIVER RUNOFF

River runoff depends directly on climate conditions (e.g., temperature, precipitation and evapo-
transpiration), which affect water balance at the watersheds scale. The present work was conducted to
investigate the impact of climate change on runoff in the Syrdarya River Basin, Central Asia. To assess the
impact of climatic variation on runoff, the temporal trends of runoff were explored using the sensitivities
of runoff to precipitation, temperature and potential evapotranspiration, and the aridity index was evalu-
ated with the modified method of climate elasticity. The results showed that the average coefficients of
sensitivity of runoff to precipitation and potential evapotranspiration were 2.4 and -1.4, and the sensi-
tivity to temperature was -0.8 respectively, indicating that a 10% increase in precipitation or potential
evapotranspiration would lead to a 24% increase or a 14% decrease in runoff, respectively. Additionally,
the average coefficient of sensitivity of runoff to the aridity index varied from 0.65 to 2.8. The average
coefficients of the sensitivity of runoff to climatic variation appeared to have an inverse relationship with
the runoff coefficient, showing that the lower the river flow of the basin became, the more sensitive the
runoff would be with respect to climatic variation. The results confirm the high sensitivity of river runoff
in the Syrdarya River Basin to climatic changes. Precipitation was identified as the dominant factor con-
trolling runoff formation, whereas an increase in potential evapotranspiration contributes to a reduction
in basin water availability. The obtained estimates can be used to project future changes in regional
water resources under changing climatic conditions.

Keywords: river basin, climatic variation, sensitivity analysis, partial correlation, river runoff.
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" «MoHocdepa MHcTUTYTbI» XKLLC, AAMaTtsl, KasakcTtaH
2 Abait aTbiHAaFbl Ka3ak, yATTbIK, MeAarormkabik, yHuBepcuteti, Aamatbl, KasakcraH
*e-mail: gulnara.iskaliyeva@ionos.kz

CbipAapus e3eHi aFblHbIHbIH, KAMMATTbIH, ©3repyiHe
Ce3iMTaAADBIFbIH TaAAQY

©O3eH afblHbl TiKeAel KAMMATTbIK >KaFAanAapFa (MblCaAbl, TemrnepaTypa, »KayblH-LIALlbIH YKaHe
GyAaHy) GarAaHbICTbl, OAAP Cyanpbik LIKAAACbiHAA Cy GaAraHCbiHA acep eteai. bya xymbic Oprta-
AbIK, A3ngaarbl CbipAapust ©3eHi 6aCCeMHIHAETT aFbliHFA KAMMATTbIH ©3repyiHiH 8CepiH 3epTTey yiliH
XKYPrisiaai. KAMMaTTbik, ©3repicTepaiH arblHFa ocepiH 6araAay YLUiH aFblHHbIH YaKbITLIA YPAiCTepi
aFbIHHbIH, >KayblH-LIALLIbIHFA, TeMrepatypara >XoHe bIKTMMaA ByAaHy TpaHCNUMPALMSACbIHA Ce3iMTaA-
AbIFbIH MariAAAaHbIN 3ePTTEAAl, aA KYPFAKLIbIAbIK MHAEKCI KAMMATTbIK, CEPMIMAIAIKTIH ©3repTiAreH
aAiCiMeH GaraAaHAbl. HaTueAep arblHHbIH, >KayblH-LUIALLbIHFA XOHE bIKTUMAA OGyAaHy TpaHcnmpa-
UMSICbIHA Ce3iIMTaAAbIFbIHbIH OpTalla koadduumneHTTepi 2,4 >koHe -1,4, aA TemnepaTtypara ce3iMTaA-
AbIfbl carikeciHwe -0,8 ekeHiH KepceTTi, GYA XayblH-LLALLbIHHBIH HEMECE bIKTUMaA GyAaHy TpaHCnu-
paumscbiHbiH, 10%-Fa apTybl aFblHHbIH, ConkeciHwe 24%-Fa apTyblHa Hemece 14%-Fa TeMeHAeYyiHe
aKeAeTiHiH kepceTeai. COHbIMEH KaTap aFblHHbIH KYPFaKLIbIAbIK, MHAEKCIHE Ce3iMTaAAbIFbIHbIH OpTa-
wa koappurumenTi 0,65-TeH 2,8-re AeniH e3repAi. AFbIHHbIH KAMMATTbIK, ©3repictepre cesiMTaAAbl-
FbIHbIH OpTala Ko uumeHTTepi arbiH KO3MMOULMEHTIMEH KEPi NMPONOPUMOHAAABI GOABIN KOPIHAI,
6yA GacCenHHiH ©3eH aFblHbl HEFYPAbIM TOMEH GOACA, aFbIHHBIH KAUMATTbIK, ©3repicTepre CofypAbIM
ce3iMTaA BoAATbIHbIH KepceTeai. AAbiHFaH HaTuxKeAep CbipAapus 63eHi aAabblHbIH Cy pecypcTapbl-
HbIH, KAMMATTbIK, (DaKTOPAAPAbIH ©3repyiHe KOoFapbl Ce3iMTaA ekKeHiH KepceTTi. ©3eH aFblHbIHbIH, Ka-
AbINTACYbIHA aTMOCEPAABIK, XKayblH-LLALLBIHHBIH, LLELLYLL 8Cep eTeTiHi, aA NOTEHUMAAABI BYAQHYAbIH,
apTybl aAanTblH CYAbIAbIFbIH TOMEHAETETIHI aHbIKTaAAbl. 3epTTey HaTUXeAepi Cy pecypCTapbiHbIH,
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6oAallakTarbl ©3repicTepiH GoAXKay XXoHe eHipAeri KAMMaTTbIH e3repyiHe GerniMAeAy cTpaTervsaa-
PbIH XEeTIAAIPY MaKCaTbIHAQ MalMAAAAHbBIAYbI MYMKIH.

Tyiin ce3aep: e3eH anabbl, KAMMATTbIH ©3repyi, Ce3IMTAaAAbIKTbI TaAAQy, illiHapa KOppeAsums,
©3€H aFblHbI.

.M. Uckaamnesa', H.K. Cboiabik', M.C. Carat’,
O.A. AMatrreaai’, LLI.C. EckaauneBa?
'TOO «MHCTUTYT MoHocdepbl», AAMaTbl, KazaxctaH

2 Ka3axckuil HaUmMOHaAbHbIN MeAarorMyeckmnin yHusepeurteT nmenn Abasi, Aamarbl, Kasaxcran
*e-mail: gulnara.iskaliyeva@ionos.kz

AHaAM3 YYBCTBMTEAbHOCTHU pevyHoro ctoka Cbipaapbu
K U3MEHEeHHUI0 KAMMarta

PeuHol CcTOK HanpsiMyto 3aBUCUT OT KAMMATMYUECKMX YCAOBUI (Hanpumep, TemnepaTypbl, OCAAKOB
M MCapeHus), KOTOpble BAMSIIOT HAa BOAHbIN GaraHC B MacluTabe BoAoC6opHbIX GaccenHoB. Hacto-
awas pabota 6bira NPOBEAEHA AAS UCCAEAOBAHUSI BAMSIHUSI M3MEHEHUSI KAMMaTa Ha CTOK B 6Gaccen-
He pekn Cbipaapbd, LleHTpaabHas A3unsi. AAS OLEHKM BAMSIHUS KAMMATMUYECKMX M3MEHEHMI Ha CTOK
ObIAV U3yUeHbl BDEMEHHbIE TEHAEHLIMM CTOKA C MCMIOAb30BaHWEM YYBCTBUTEABHOCTM CTOKA K OCAAKaM,
Temrnepartype 1 MoTeHUMAAbHOMY MCMAPEHMIO, @ MHAEKC 3aCYLUAMBOCTH ObIA OLIEHEH C MOMOLLbIO MO-
ANDUUMPOBAHHOTO METOAQ KAMMATMUECKOM 3AACTUYHOCTW. Pe3yAbTaTbl nokasaAu, 4TO CpeAHMe KO-
3 OULMEHTBI YYBCTBUTEABHOCTM CTOKA K OCaAKaM M MOTEHLUMAAbHOMY MCMApeHUIo COCTaBUAM 2,4 1
-1,4, a YyBCTBUTEABHOCTb K Temnepartype -0,8 COOTBETCTBEHHO, UTO YKa3blBaeT Ha TO, YTO YBEAUYEHMe
0CAAKOB MAM MOTEHLUMAABHOTO ncnaperuns Ha 10% npuBeAET K YBEAMUYEHMIO CTOKA Ha 24 % VAW YMeHb-
weHno Ha 14% cooTBeTcTBeHHO. Kpome Toro, cpeaHuin KoaprUMEHT YyBCTBUTEABHOCTM CTOKA K
MHAEKCY 3aCyLIAMBOCTH BapbmpoBaacs ot 0,65 Ao 2,8. CpeaHune KO3(hdULMEHTbI YyBCTBUTEABHOCTM
CTOKa K KAMMaTUUYECKMM M3MEHEHMSIM, MO-BUAMMOMY, MMEAM 06PaTHYIO 3aBUCMMOCTb OT KO3hULIMEH-
Ta CTOKA, MOKa3blBasl, YTO YeM HUXKE CTAHOBUTCS PEYHON CTOK B 6acceliHe, TemM YyBCTBUTEAbHEE CTOK K
KAMMATMYECKMM M3MeHEHUSM. [ToAyUeHHble pe3yAbTaTbl MOATBEPXKAQIOT BbICOKYIO YyBCTBMTEABHOCTb
peuHoro ctoka 6accerta Cbipaapby K KAMMAaTUUYEeCKMM M3MEHEHMSIM. Y CTaHOBAEHO, YTO aTMOCepHble
0CaAKM OKa3blBAIOT HaMbOAbLLEE BAMSIHME Ha (DOPMUMPOBAHME CTOKA, TOrAQ Kak YBEAMYEHWE MOTEHLM-
AAbHOTO MCMapeHUsi CnoCcoBCTBYET CHUXEHUIO BOAHOCTM 6acceiHa. [1oAyyeHHble OLeHKM MOryT ObITb

MCIMOAb30BaHbl AAS MPOrHO3MPOBAHNA M3MEHEHMIN BOAHbIX pecypcoB perroHa.
KAroueBble caoBa: pe‘JHOlZ 6aCCEI7IH, KAUMaThvyeckmne nM3mMeHeHnd, aHaAn3 4yBCTBUTEAbHOCTU, Ya-

CTUYHast KOppPeAsLMs, PEYHOM CTOK.

Introduction

River runoff is a key indicator of renewable
water resources and plays a critical role in both
human and natural systems. Any significant change
in runoff has significant social, ecological and
environmental consequences. Climate change
significantly impacts river runoff, with sensitivity
varying across regions and seasons. Studies have
shown that runoff is generally more sensitive to
changes in precipitation than temperature (Yao et
al.,, 2012). The runoff elasticity (ratio of runoff
change to precipitation change) typically ranges
from one to three, while runoff temperature
sensitivity indicates decreases of 2-6% per degree
Celsius warming in many basins (Tang &
Lettenmaier, 2012). Arid and semi-arid regions
often exhibit higher sensitivity to climate changes
(Tang & Lettenmaier, 2012; Chen et al., 2024). The
significant reduction of glacier areas in Central Asia,
where glaciers are the main source of river feeding,

serve as an indicator of this (Nurakynov et al.,
2023). Seasonal variations in sensitivity are also
observed, with transitional and fall seasons showing
greater sensitivity than wet seasons (Chen et al.,
2024). The climate change water impact index
(ICCWI) has been developed to detect temporal and
spatial sensitivity of basin runoff. Additionally, the
aridity index has been used to assess streamflow
sensitivity, with a 10% increase in aridity potentially
leading to a 25.3% decrease in streamflow (Wang et
al., 2017).

Climatic elasticity methods have been widely
used to assess climate change impact on river runoff
(Andréassian et al., 2016; Sharifi et al., 2024; Kumar
et al., 2016). The elasticity approach is comparable
to more complex hydrological modeling methods
for assessing climate variation effect on the long-
time runoff changes (Mo et al., 2025). In the last
three decennaries, the climatic elasticity approach
has undergone some expansions. Authors of the
work (Schaake et al., 1990) first probed the climate
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elasticity of precipitation to basin runoff. In another
work researchers (Fu et al., 2007; Liu et al., 2023)
further combined precipitation and temperature
together to evaluate runoff change. Using the
analytical derivation based on the Budyko frame,
authors (Yang & Yang, 2011) concluded the
multiple climate elasticities to five climates
indicators, i.e., precipitation, temperature, relative
humidity, net radiation, and wind speed. Many
studies, recently, have used multiple climatic
elasticities to estimate the effect of climate on runoff
in the historical period (Huang et al., 2016; Mandal
et al.,, 2023). It is also a helpful approach for
separating and quantifying the relative contributions
of human activities and climate variation on runoff
changes (Huang et al., 2024; Huang et al., 2025).

A major advantage of the sensitivity or elasticity
method is the parsimony of data requirement. For
example, to estimate &€X, one requires only
observations on the R-P-T  relationship.
Furthermore, the method can be implemented even
with limited or no modeling experience. Finally, the
results are in a form that is easily understood by
stakeholders with different levels of scientific
knowledge, making it a useful communication tool.
Though this approach has its drawbacks. Even so,
the approach has been shown to produce results that
are of an order of accuracy comparable to many
models and sufficient for most practical applications
(Yang & Yang, 2011; Anderson et al., 2024; Seo et
al., 2025). Reis et al. (2013) showed that climate
elasticity estimates of river flow changes in the
upstream Jaguaribe catchment closely matched
those obtained from traditional statistical
downscaling combined with hydrological modeling
(Reis et al., 2013).

The current study primarily aims to identify the
sensitivity of runoff to climate change in the
Syrdarya River Basin. Understanding projections of
future flow changes for the one of two largest river
basins in Central Asia is critical to assessing the
impacts of climate change on water resources.

The main objective of this study is to assess the
sensitivity of streamflow to climate change in the
Syrdarya River Basin. Understanding potential
changes in streamflow is essential for evaluating
climate change impacts on water resources in one of
the largest transboundary river basins of Central
Asia. The basin plays a critical role in supporting
agricultural production, hydropower generation, and
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domestic water supply across Kazakhstan,
Kyrgyzstan, Tajikistan, and Uzbekistan.

Recent decades have been characterized by
rising air temperatures, shifts in precipitation
patterns, and accelerated glacier retreat in the Tien
Shan Mountains (Yao et al., 2012; Nurakynov et al.,
2023). These changes directly affect runoff
formation and may alter regional water availability.
Given the high degree of water resource utilization
and increasing climate-related pressures, assessing
streamflow sensitivity to precipitation, temperature,
and potential evapotranspiration is essential for
improving water resource management and
developing climate adaptation strategies in the
region.

Study area

The Syrdarya River Basin (Figure 1) is one of
the most important transboundary river basins in
Central Asia, was selected as the study site for
sensitivity analysis of runoff to climate and land-use
changes. This basin stretches from 39°23'- 46°
northern latitude and 61°-78°24' east longitudes and
extends across an area of 219,000 km?2.

The river runoff is formed by melting glaciers
and snow and therefore varies greatly both
seasonally and from year to year. Extremes include
dry years — they are characterized by droughts — and
high-water years — they are characterized by floods;
both phenomena are potentially dangerous for the
basin economy. The functioning of reservoirs on the
Naryn River (the main tributary located in
Kyrgyzstan and Uzbekistan), especially the
Toktogul reservoir in Kyrgyzstan, is critical for the
provision of water to agricultural areas downstream
(Fergana Valley and further downstream to
Uzbekistan and Kazakhstan), as well as for upstream
electricity production, mainly in Kyrgyzstan. About
90% of the average annual river flow is regulated by
reservoirs. Most of the reservoirs are used mainly for
irrigation and flood prevention (Pradhan et al., 2022;
Shannon et al., 2023).

The river serves as a major source of water for
agriculture, industry, domestic supply, and
ecosystem functioning, and discharges huge
amounts of precipitation and freshwater into the
Northern Aral Sea, thereby regulating seawater
levels and biogeochemical cycles (Pradhan et al.,
2022; Wegerich et al., 2015).



G.M. Iskaliyeva et al.

Figure 1
Map of study area
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The land cover is dominated by arid and alpine
vegetation — grasses and shrubs, which occupy about
78% of the basin area. Forests, covering about 8%
of the area, are located on frontal alpine ridges
exposed to the main winds and receiving more
precipitation. About 7% are swamps, and up to 5%
are bare land, cliffs, and other low-fertility areas.
The remaining area is covered by bodies of water
and perennial snow and glaciers.

Agricultural land use in the Syrdarya River
Basin The area of pastures is 280,000 km? (55% of
the total basin area) and contains cattle, sheep, goats,
pigs, horses and camels. The area of arable land is
35,000 km? (representing 8% of the basin area) and
approximately 80% of this land is irrigated. It is
important to note that orchards, vineyards and other
types of cultivated land are excluded from this
estimate. Much of the arable land is located in the
Fergana Valley (including Jalal-Abad, Osh, Batken,
Andijan, Namangan, Fergana, and Sughd
provinces), which makes up about one-tenth of the
basin and is home to about 55% of the population.

The main agricultural products in this region include
wheat, potatoes and cotton (Savoskul et al., 2003;
Pradhan et al., 2022).

Materials and methods

Data

Data from 19 meteorological stations located
within the basin and the surrounding areas were
selected. Also, average annual data on air
temperature (T), precipitation (P) and potential
evapotranspiration (PET) from 1930 to 2015 was
collected with Climatic Research Union high
resolution gridded datasets — CRU TS4.00 and
Database for open use of observation results at
meteorological stations of the RSE "Kazhydromet".
Given the limited availability and lack of
observations data over the Syrdarya Basin, this
study used freely available datasets. The Climatic
Research Union dataset (CRU) is chosen for several
reasons. Firstly, the dataset is based on a large
number of stations. The data covers all land areas of
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the Earth. It includes mean daily temperature
(TMP), diurnal temperature range (DTR), maximum
and minimum air temperature (TMX and TMN),
precipitation (P), vapor pressure (VAP), cloud cover
(CLD), rain day counts (WET), ground frost
frequency (FRS) and potential evapotranspiration
(PET). The CRU dataset has 0.5° by 0.5° data
resolution, based on meteorological measures
(Harris et al. 2020).

Prior to analysis, all climatic variables were
subjected to quality control procedures. Missing
observations from meteorological stations were
checked against neighboring stations and available
gridded data where possible. Annual values of
precipitation, air temperature, and potential
evapotranspiration were calculated from monthly
records to ensure temporal consistency with the
climate elasticity framework, which is based on
long-term annual averages.

To obtain basin-scale climatic characteristics,
CRU TS grid cells located within the Syrdarya Basin
were spatially averaged. The use of annual values
reduces the influence of short-term variability and is
consistent with the assumptions of long-term water
balance analysis employed by the climate elasticity
method.

Climatic elasticity method

We estimated the effect of climate variation on
runoff using the climatic elasticity method of river
runoff proposed by Schaake (Schaake et al. 2020).
The sensitivity coefficient (¢_x) is determined by the
proportional change in runoff (R) separated by the
proportional change in a climate variable (X), such
as potential evapotranspiration, temperature or
precipitation (Hu et al. 2012), and is expressed as
follows:

. _OR/R "
* o 0X/X
namely:
OR R
e = 2
ax ~ =x @

In many previous studies, climate elasticity was
estimated based on mean annual climatic variables
(Dooge et al. 1999; Zheng et al. 2009; Arora et al.
2002). According to work (Arora et al. 2002), the
change in basin runoff (R) may be explained as a
function of the change in precipitation (P) minus
potential evapotranspiration (PET):
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1+p)- P (3)

R P
where the factor Sis the sensitivity index, the value

of which is proportional to the aridity index (Arora
et al. 2002):
g = of (#) @
1-f(e)
where f(o) is the function of ¢ (orx) and the detailed
expressions of f(¢) are given in (Yang & Yang,
2011). The coefficient p may be considered as a
sensitivity index in a broad sense. If only one of
precipitation or potential evaporation changes, then
a upwards value of B means a larger change in
runoff.
From Eq. (4), the surface runoff elasticity to
precipitation, may be explained as follows:

_ [9R/R]
» = Tap/P]

=1+p )

R L ©
ko = 13PET/PET] _

And, the surface runoff elasticity to temperature
can be calculated according to research (Grijsen et
al. 2013) as:

[0R/R] [0PET]

& =Tar/T) - & T[aT )

The obtained sensitivity coefficients were used
to assess the response of streamflow to changes in
climatic factors. Higher absolute values of the
coefficients indicate a stronger influence of the
corresponding climatic variable on streamflow
generation.

Methodological Uncertainties and Limitations

Although the climate elasticity method offers a
parsimonious alternative to complex hydrological
models, it has several inherent limitations. First, the
climate elasticity approach assumes long-term
equilibrium conditions and does not explicitly
represent processes such as snow and glacier melt,
groundwater interactions, or reservoir regulation.
Thus, the coefficients reflect integrated basin-scale
responses rather than detailed hydrological
mechanisms. Second, climatic inputs were derived
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from the CRU TS dataset with a spatial resolution of
0.5°. Although this dataset is widely used and
provides one of the longest and most consistent
climate records available for Central Asia,
uncertainties remain in mountainous regions where
meteorological observations are sparse and climatic
gradients are strong. However, it remains one of the
most consistent long-term climate datasets available
for Central Asia (Guo et al., 2018). Third, reservoir
regulation and irrigation withdrawals may influence
the climate—runoff relationships estimated by the
elasticity approach. Despite these limitations, the
approach remains robust for first-order assessments
of long-term climatic impacts (Yang & Yang, 2011).

Although the climate -elasticity approach
provides a practical and parsimonious framework
for evaluating long-term streamflow responses to
climatic variability, several limitations should be
acknowledged.

Compared with physically based hydrological
models such as SWAT, VIC, HBV, or WEAP, the
climate elasticity method requires substantially
fewer input data and calibration parameters, making
it particularly suitable for data-scarce regions.
However, it should be regarded as a first-order

Figure 2

assessment tool rather than a substitute for process-
based hydrological modeling. Future studies may
benefit from combining climate elasticity analysis
with physically based modeling approaches to better
quantify the impacts of glacier retreat, reservoir
regulation, and future climate scenarios on water
resources in the Syrdarya Basin.

Results and discussion

Sensitivity index in the basin

The arid region is totally a water-limited area
due to both limited water input (low precipitation)
and high temperatures, which act to grow PET. On
average, the Syrdarya Basin as a whole is water-
limited, because more than half'its area falls into arid
zone with limited water yields.

The average value of the sensitivity coefficient
varied from 0.65 to 2.8 in the Syrdarya River Basin.
The arid areas are very sensitive f > 1 and show

very low discharges (g < 1). It should be noted that

the sensitivity coefficient changes over time; it is
lower during high water phases and higher during
low water periods (Figure 2).

Temporal variation of the basin sensitivity coefficient during 1930-2015 (a) and corresponding difference integral curve of annual
runoff (b). Grey shaded areas indicate low-flow periods identified from runoff records
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As Figure 2a shows, the sensitivity index varies
greatly from year to year. Moreover, the sensitivity
index increases in the low-water period, which
occurred in the basin in 1939-1951, 1962-1967,
1974-1987 and 2008-2012. Also, during the high-
water flow phases decreases. The periods of high
and low water flows indicated in Figure 2b,

2(ki-1)/Cv — the current ordinates of the difference
integral curve showed that there were cycles of
different duration in the annual average runoff
fluctuations. During the low water flow periods
overall average of the sensitivity index was 1.49.
Within the high-water periods, sensitivity index was
about 1.39.
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The Sensitivity of Runoffto P, PET and T

To assess the impact of climate variation on
river runoff, most researchers have applied the
concept of climate elasticity to investigate the
runoff response to climate change (e.g.,
precipitation and potential evapotranspiration,
temperature). The sensitivity of runoff to
precipitation, PET and temperature is determined
using Eqgs. 5, 6 and 7, respectively. The
precipitation, PET and temperature elasticity of
the watershed in the Syrdarya River Basin are
listed in Table 1. The values of g, for the basin
were 1.65 to 3.76, with means of 2.4. The values
of g, for the basin were -0.65 to -3.76 and &7 for

Table 1

the basin were -0.45 to -1.66. The signs of
&p, €goand €7 indicate that the runoff is expected
to have apositive trend with an increase in
precipitation, but a negative trend with an increase
in PET and temperature. The findings also show
that a 10% growth in precipitation would result in
a 24% growth in the runoff, while a 10% increase
in PET and T°C would induce a 13% and 8%
decrease in runoff, respectively. As displayed in
Table 1, the value of precipitation elasticity (&)
is much larger than other climate wvariable
elasticities, shows that runoff is more sensitive to
precipitation than to other climate variables (i.e.,
PET and temperature).

Elasticity of precipitation, potential evapotranspiration and temperature to river runoff

. Stations
Coefficient -
Namagan Keles Tomenaryk Naryn Chinaz Arys
& 2.05 2.12 3.76 1.65 1.74 2.93
5o -1.05 -1.12 -2.76 -0.65 -0.74 -1.93
er -0.63 -0.67 -1.66 -0.39 -0.45 -1.16

A correlation analysis was used to further
investigate the relationships between precipitation,
PET, T and runoff. As shown in Table 2, the positive
correlation between precipitation and R (pP,R) and
the negative correlation between PET and R
(pPET,R) are statistically significant at the 0.05
level, which suggests that the runoff will increase or
decrease with an increase or decrease in
precipitation, but decrease or increase with an
increase or decrease in PET.

Furthermore, a value of ppr greater than pperr and
pr.r for the Syrdarya River basin indicates that the
impact of precipitation on runoff is more important
than that of PET and temperature. The correlation
coefficient between temperature and PET (pr, per) is
statistically significant at the 0.01 level, indicating
that the interactions between temperature and PET
are stronger. Whereas, the relationship between
precipitation and PET (ppper) are good. Eliminating
the effects of PET (precipitation) on runoff, the
partial correlation coefficients ppr-pEr-T (PPETR-P-T
and prr-pper) between precipitation and runoff
(between PET, temperature and runoff) are also
exposed in Table 2. As observed from the table, the
differences between ppr and ppr-rperare smaller,
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while the differences between pperr and pper r-p-Tare
greater. However, it can also be noted that the
downstream of the river basin are less correlated
with precipitation, while the relationship with PET
is higher. This can be explained by the fact that in
the lower part of the basin there are almost no
tributaries.

Table 2
Coefficients of correlation and partial correlation among
climate variables and river

. Value
Coefficients -
Upper Middle Lower

PP,PET -0.59 -0.41 -0.33
PT.PET 0.47 0.52 0.57
pT.P -0.03 -0.07 -0.01
pPR 0.55 0.61 0.33
PPET.R -0.37 -0.39 -0.43
PT.R -0.01 -0.07 -0.13
PP,R-T-PET 0.40 0.48 0.18
PPET,R-P-T -0.12 -0.25 -0.40
PT,R-P-PET -0.09 -0.12 -0.14
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The correlation analysis results provide further
insight into the relationships between climatic
variables and streamflow. The strongest relationship
was observed between precipitation and streamflow.
Positive correlation coefficients confirm the
dominant role of atmospheric moisture input in the
formation of water resources within the basin. Since
most of the Syrdarya Basin is located in arid and
semi-arid environments, additional precipitation
contributes directly to both surface and subsurface
runoff generation.

Potential  evapotranspiration exhibited a
consistent negative relationship with streamflow.
This pattern can be explained by increased water
losses from soil surfaces, vegetation, and water
bodies under higher evaporative demand, resulting
in a reduced volume of water available for runoff
generation. Similar findings have been reported for
the Nile River Basin, the Luan River Basin, and
several catchments in North America (Hasan et al.,
2018; Wang and He, 2017; Sankarasubramanian et
al., 2001).

The relatively weak relationship between air
temperature and streamflow is primarily associated
with the indirect influence of temperature on
hydrological processes. In most cases, temperature
affects runoff through its impact on potential
evapotranspiration and the overall basin water
balance. Consequently, the correlation between
temperature and streamflow is considerably weaker
than that between precipitation and streamflow.

Spatial variability was also evident within the
basin. In the upper reaches, streamflow formation is
largely controlled by snow and glacier melt as well
as precipitation inputs. In the lower reaches, the
influence of evapotranspiration and water
management practices becomes more pronounced,
leading to a weaker precipitation—streamflow
relationship and a greater contribution of potential
evapotranspiration. Similar spatial patterns have
been documented in many large transboundary river
basins located in arid regions.

The estimation of elasticity

Climate elasticity, are widely used for the
quantitative evaluation of the effects of climate
change on river runoff in different regions of the
world. The physically based hydrological models
are able to represent the complex spatial-temporal
variations in evapotranspiration, soil moisture, and

runoff (Sankarasubramanian et al., 2001), and this
method is by far the most common. However, this
approach has uncertainties in the structure and the
parameters of the models and may sometimes lead
to a significant bias in reflecting the response of
runoff to climate change if the model is not well
validated (Ten et al. 2025). An alternative method
based on climate elasticity of river runoff has been
tested and found to be relatively more effective and
simpler than hydrological modeling in a number of
studies, and this method yields the overall change in
runoff in a basin with fewer data and parameters
(Wijekoon et al., 2022; Hu et al., 2012).

Changes in precipitation, temperature and PET
can influence the annual streamflow. In catchment,
from a water balance perspective, the annual runoff
depends on the difference between the annual
amount of precipitation and evapotranspiration. In
the present study, the ratio of the sensitivity
coefficient of runoff to P (2.4) is larger than the ratio
of runoff to PET (-1.4) and T (-0.8), which indicates
that the basin is more sensitive to precipitation,
which has a greater capacity to impact the runoff. As
shown in Table 2, the partial correlation results
indicate that the effects of precipitation on runoff are
independently related to the lesser effects of PET,
while the effects of PET on runoff depend on the
greater precipitation effects.

To date, relatively few studies have applied the
climate elasticity approach to the Syrdarya River
Basin and other major river systems in Central Asia.
Nevertheless, the obtained estimates were compared
with results reported for other arid and semi-arid
river basins. All of the results of this study are
similar to those of other studies (Hasan et al., 2018;
Andréassian et al., 2025) the effects of the available
water (precipitation) on river runoff are greater,
while the potential evapotranspiration (which
reflects the energy conditions) has a smaller effect.
This is in good agreement with the findings by the
authors of the work (Sankarasubramanian et al.,
2001)., which indicated that a larger P elasticity
occurs in more arid regions.

Similar patterns of high precipitation elasticity
have been observed in other arid and semi-arid
regions worldwide. Studies in Australia have
reported g, values ranging from 2.0 to >3.0 in water-
limited catchments (Chiew 2006). In the Nile Basin,
precipitation elasticity typically exceeds 2.0 in arid
sub-basins, whereas humid headwaters show g, < 1
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(Hasan et al., 2018). At the global scale, basins with
an aridity index > 1 (water-limited) generally have
gp exceeding approximately 2 (Tang et al., 2020).

The obtained results are consistent with findings
reported for other water-limited river basins
worldwide. For example, a study of five river basins
in south-eastern Brazil demonstrated that
streamflow is highly sensitive to changes in
precipitation and potential evapotranspiration, with
streamflow responses increasing under long-term
climatic shifts (Deusdara-Leal et al., 2022). The
authors reported that a 1% decrease in precipitation
resulted in a 1.21-2.19% reduction in streamflow,
while increasing potential evapotranspiration
contributed to additional runoff declines. Similar to
the Syrdarya Basin, precipitation was identified as
the dominant driver of streamflow variability, and
the sensitivity of runoff increased under drier
climatic conditions. These similarities suggest that
despite differences in climate and physiographic
settings, water-limited basins exhibit comparable
hydrological responses to climatic variability.

The results indicate a strong dependence of
water resources in the Syrdarya River Basin on
climatic factors. Precipitation was identified as the
dominant driver of streamflow formation. The mean
precipitation sensitivity coefficient was 2.4,
indicating a substantial streamflow response even to
relatively small changes in atmospheric moisture
input. This relationship is particularly important for
water-scarce regions of Central Asia, where the
Syrdarya serves as a critical source of water for
irrigation, domestic supply, and energy production.

According to the obtained results, a 10%

decrease in precipitation may result in an
approximately 24% reduction in streamflow,
whereas a 10% increase in  potential

evapotranspiration may reduce streamflow by about
14%. These findings highlight the vulnerability of
the basin to increasing aridity and ongoing climatic
changes. An additional source of uncertainty is the
continued glacier retreat in the Tien Shan
Mountains, which may further increase the
dependence of streamflow on precipitation and
interannual climate variability in the future.

The derived sensitivity coefficients can be used
for preliminary assessments of potential changes in
water availability under different climate scenarios
and may support the development of adaptation
strategies for regional water resource management.
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The climate elasticity approach has been widely
applied to assess the impacts of climate change on
water resources due to its relatively modest data
requirements and its ability to quantify streamflow
responses to climatic variability (Schaake, 1990;
Andréassian et al., 2016). Previous studies
conducted in various river basins worldwide have
shown that streamflow in arid and semi-arid regions
is generally more sensitive to changes in
precipitation than to changes in air temperature or
potential evapotranspiration (Sankarasubramanian
etal., 2001; Arora, 2002; Hasan et al., 2018).

The sensitivity coefficients obtained for the
Syrdarya River Basin are consistent with patterns
reported for other arid river basins. Similar to many
comparable regions, precipitation represents the
primary control on streamflow generation, whereas
the influence of temperature is expressed mainly
through its effect on potential evapotranspiration
and basin water balance (Yang and Yang, 2011; Hu
et al., 2012; Wang and He, 2017). The agreement
between the present results and previously published
studies supports the reliability of the estimates and
demonstrates the applicability of the climate
elasticity approach for evaluating the response of
water resources in the Syrdarya Basin to climate
change.

The results also have important implications for
transboundary water resource management in
Central Asia. The Syr Darya River is shared by
Kazakhstan, = Kyrgyzstan,  Tajikistan, and
Uzbekistan, and supports irrigation, hydropower
production, and domestic water supply across the
region. The high sensitivity of streamflow to
precipitation indicates that even relatively small
changes in climatic conditions may lead to
substantial changes in water availability.
Consequently, future reductions in precipitation or
increases in evaporative demand could intensify
existing competition among water users, particularly
during low-flow periods.

The obtained sensitivity coefficients may serve
as a useful tool for preliminary assessments of
climate-related water risks and can support the
development of adaptation strategies, including
improved reservoir operation, enhancement of
water-use efficiency in irrigated agriculture, and
strengthening of regional cooperation on
transboundary water allocation. Given the projected
warming and continued glacier retreat in the Tien
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Shan Mountains, proactive adaptation measures will
be increasingly important for maintaining water
security and sustainable socioeconomic
development throughout the Syr Darya Basin.

Conclusions

The obtained results are generally consistent
with findings reported by physically based
hydrological modeling studies conducted in
climatically similar river basins.

Changes in runoff are an important part of the
hydrological cycle and are affected by many factors,
and a complicated feedback to climate change
exists. Because of the intimate linkage between
hydrology and climate, this relationship can be used
as an indicator of climate change. In this
investigation, the concept of the climate elasticity of
basin runoff has been applied to quantify the
sensitivity of runoff to climate change. The
conclusions may be compiled as follows:

1) Precipitation and PET are the most important
meteorological variables influencing changes in
river runoff. Runoff was positively correlated with
precipitation but negatively correlated with PET and
temperature, and the  runoff-precipitation
relationships were stronger than the runoff-PET and
runoff-temperature relationships.

2) The average &, egoand er were 2.4, -1.4 and
-0.8, respectively, which indicated that a 10%
increase in precipitation or PET or temperature
would lead to a 24% increase or a 14% and 8 %
decrease in runoff, respectively.

3) The average value of the sensitivity
coefficient varied from 0.65 to 2.8 in the Syrdarya
River Basin. The arid regions are very sensitive § >

1 and show very low runoff (g < 1). It should be

stated that the sensitivity coefficient changes over
the period; it is lower during high water phases and
higher during low water phases.

In general, although in many cases, more
accurate estimates on the influences of climate
variation to runoff for a particular region still need
physically-based hydrological modeling, the results
here show the robust of the simple tool of climatic
elasticity, which allows for providing a helpful
overview of the response of long-time runoff to
climate variation in the study area.

The obtained results provide a basis for
assessing potential changes in water availability in
the Syrdarya River Basin and can support the
development of regional climate adaptation policies
and sustainable transboundary water resource
management in Central Asia.
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ECOTOURISM AS AN EDUCATIONAL TOOL
FOR PROMOTING ENVIRONMENTAL SUSTAINABILITY
AMONG UNIVERSITY STUDENTS

Purpose: This study aims to determine the role of ecotourism as an educational tool in promoting
environmental sustainability among university students. It explores the experiential and emotional edu-
cational potential of ecotourism grounded in the theories of sustainable development, eco-education,
and experiential learning.

Research methodology: A mixed-methods research design was utilized, combining qualitative the-
matic analysis of semi-structured interviews with longitudinal quantitative analysis across four semesters
(G1-G4). A sample of 100 students completed an Environmental Sustainability Metrics (ESM) question-
naire. Quantitative data were analyzed using Repeated Measures ANOVA, t-tests, regression analysis,
and Structural Equation Modeling (SEM).

Findings: Ecotourism programs led to statistically significant, sustained increases in environmen-
tal knowledge (p < 0.01) and ecological values (p < 0.001) over four semesters. Structural Equation
Modeling revealed that environmental values had a stronger direct effect on sustainable behavior (B =
0.47) than knowledge did (8 = 0.31). Additionally, geography students scored higher than economics
students, highlighting the impact of educational context and institutional support. Qualitative analysis
reinforced these findings, identifying core themes such as “sustainable attitude change” alongside “con-
textual barriers.”

Originality: This study demonstrates that ecotourism serves as a highly effective higher education
strategy for fostering environmental awareness. It uniquely bridges theory and practice by offering con-
crete curricular recommendations, including the development of interfaculty programs, the creation of
sustainability-oriented campus infrastructure, and the implementation of community-based service-
learning projects.

Keywords: ecotourism, environmental sustainability, higher education, experiential learning, stu-
dents.
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DKOTYPU3M XKOFapbl OKY OPbIHAAPbI CTYAEHTTEpi apacbiHAQ
3KOAOIMSAAbIK TYPAKTbIAbIKTbI IATEpiAeTYre apHaAfaH GiAiM G6epy KypaAbl peTiHAe

byAa 3epTTey >KOFapbl OKY OpbIHAAPblI CTYAEHTTEPI apacblHAQ 3KOAOTUSIAbIK, TYPAKTbIABIKTbI
iArepiAeTyAe 3KOTYpU3MHIH GiAiM Gepy KypaAbl peTiHAeri peAiH aHbikTayFa OarFbiTTaAFaH. XXymbiC
TYpakTbl AaMy, DKOOIAIM >KaHe TaXipubOEAiK OKbITy TeopusiAapblHA CyMeHe OTbIpPbIn, 3KOTYPUIMHIH
ToXipUBEAIK dKOHE IMOLMOHAAABI TOpOUEAeY DAEYETIH 3epTTelAl. 3epTTey sAiCHaMachl peTiHAe apaAac
BAIC KOAAAHBIAABL: DKOAOTUSABIK, TypakTbIAbIK ©OAwemaep XKublHTbiFbl (ETOX) 60MbiHIIA cayarHama
(N=100) eHe >kapTbiAai KypblAbIMAAAFaH CyxOaTTap apKblAbl CTYAEHTTEPAIH SKOAOTUSAbIK, GiAIM,
KYHADBIABIKTAp >KOHE MiHe3-KyAblK, KepceTkiluTepi AOHrMTIOATIK Typae (T1-T4) 6araraHabl. 3epTrey
>KYMbICbIHbIH, HETi3r 8AiCHaMachl peTiHAE CaHAbIK Taapay — Repeated Measures ANOVA >xaHe tTecri,
Perpeccusanbik Tanpay >keHe KypbiabiMablk Tenaey Moaeai (SEM) — koaaaHbiaAbl. CoHbiMeH 6ip
YaKbITTa, CanaAbl TAAAQY TaKbIPbINThIK TaAAQY DAICIMEH XKYPri3iaai. HoTuxkeaepaeH 6aik araHbIMbi3Aal,
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3KOTYPUCTIK BarAapAaMarapAbiH TOPT CEMECTP O0MbiHA CTYAEHTTEPAIH 3KOAOTMSIAbIK, BiAiM (p < 0.01)
JKOHE 3KOAOTUSAbIK, KYHAbIAbIKTap (p < 0.001) AeHrenAepiHAae alTapAbIKTal XXeHe TypakTbl eciMre
OKeAeTiHIH KepceTTi. bya esrepictep TaxipnbeAik OKbITYy TEOPUSCbIHbIH MPUHUMATEPIMEH COKEC
KeAeai. HaTukeaep Tarbl aa GapAblK ©ALLIEMAEP OGOWMbIHILIA CTAaTUCTMKAABIK, MOHAI OH ©3repicTepAi
KOpCeTTi, atan anTkaHAa TypakKTbhl MiHE3-KYAbIKKA SKOAOMMSAABIK, KYHABIAbIKTapAbIH (B = 0.47) 6iAimre
KaparaHaa (B = 0.31) kywTipek acep eTeTiHi aHbIKkTaAAbl. COHbIMeH kaTap reorpacusa akyAbTeTi
CTYAEHTTEpPIHIH HOTMXEAepi 3KOHOMMKA (DaKyAbTETI CTYAEHTTEpiHe KapaFaHAa >KOFapbl 60AAbI, OYA
6iAiM 6epy KOHTEKCTI MEH MHCTUTYLMOHAAABIK, KOAAQYAbIH MaHbI3AbIAbIFbIH KepceTeai. Carnaabk,
TAAAQY «TypaKTbl Ke3Kapac e3repiCi» MeH «KOHTEKCTIK KeAepriAep» CUEKTbl Heri3ri TakblpbINTapAbl
aHbIKTaAbl. 3epTTey 3KOTYPM3MHIH XOofapbl OiAiM 6EpyAe SKOAOTMSIAbIK, CaHaHbl HbIFAMTY YLLUIH TUIMA|
6iAiM Bepy cTpaTernsacbl eKeHiH ASAeAAenAl. JKYMbICTbIH KOPbITbIHAbICHI GOMbIHLLA, SKOTYPU3MAI OKY
6arAapAamManapbiHa CaTTi BipiKTipy YLUiH hakyAbTeTapaAbIk, 6arAapAamasapAbl 93ipAey, TYPAKTbIAbIKKA
GarbITTaAFaH MH(PAKYPbIAbIMABI Kacay >K8He >KepriAiKTi KaybIMAACTbIKTapMeH CEpPBUCTIK OKbITY
’K06AAAPbIH EHri3Y YCbIHbIAAADI.

Tyiin cesaep: 3KOTYpM3M, DKOAOTMSIAbIK, TYPAKTbIAbIK, >Ofapbl OiAiM, ToXipuOEAik OKpITY,
CTYAEHTTEp.
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DKOTYpPU3M KaK 00pa3oBaTeAbHbIH MHCTPYMEHT AASl MPOABHKEHUS
3KOAOTMY€ECKOW YCTOMYUBOCTU CPEAU CTYAEHTOB YHUBEPCUTETOB

LleAblo AQHHOTO MCCAEAOBAHMS SIBASIETCSI OMPEAEAEHME POAM IKOTYpM3Ma Kak 06pasoBaTeAbHO-
ro MHCTPYMEHTA B MPOABMXKEHMM 3KOAOTMYECKON YCTOMUMBOCTU CPEAN CTYAEHTOB YHMBEPCUTETOB.
B paboTe MCCAEAYETCS SMMUPUYECKMIA M 3MOLMOHAAbHbIM 0OPA30BaATEAbHbIM MOTEHLMAA IKOTYpPU3-
Ma, OCHOBaHHbII Ha TEOPUSX YCTOMUMBOIO PasBUTMs, IKOOOPA30BaHMS M IMMMPUYECKOrO 0OyUeHusI.
B kauecTBe METOAOAOIMM MCCAEAOBAHNS MCMOAB30BAACS CMELLAHHbIN METOA: KOAOTMYECKNE 3HaHMS,
LIEHHOCTM M MOBEAEHYECKMe NMoKa3aTeAn CTYAEHTOB OLEHMBAAMCh B AOHTUTIOAHOM (['1-T'4) nccaeao-
BaHWM C UCMOAb30BaHMEM aHKeTbl M0 Habopy Mep 3KOAOrMUeckon yctonumoctu (ESM) (N=100) u
MOAYCTPYKTYPUPOBAHHbIX MHTEPBbIO. OCHOBHOM METOAOAOTMEN MCCAEAOBAHNS CTAA KOAMYECTBEHHDIN
QHAAM3 — AMCNEPCUMOHHDBIA aHaAM3 C NOBTOPHbIMK M3MmepeHnamn (ANOVA) 1 t-kputepuint CTbloaeHTa,
perpecCcroHHbIN aHAaAU3 U MOAEAMPOBAHME CTPYKTYPHbIMM ypaBHeHNaMn (SEM). KauecTBeHHbIN aHaAm3
MPOBOAMACS C UCMOAb30BaHNEM METOAQ TEMATMYECKOr O aHaAn3a. Pe3yAbTaTbl NOKa3aAm, YTO NPOrpam-
Mbl 3KOTYPM3Ma NMPUBEAN K 3HAUMTEABHOMY W YCTOMUMBOMY MOBbILLIEHWIO YPOBHS 3HaHUI CTYAEHTOB 00
okpy>kawoueit cpeae (p < 0,01) n akorornyeckmx LeHHocten (p < 0,001) B TeyeHne yeTbipex ceme-
CTPOB. DTN M3MEHEHMS COrAACYIOTCSl C MPUHLMMAMK TEOPUM IKCMEPUMEHTAAbLHOTO 00yueHus. Pe3yab-
TaTbl CHOBA MOKa3aAM CTAaTUCTUYECKM 3HAUYMMbIE MOAOXKMTEAbHbIE M3MEHEHWS MO BCEM M3MEPEHMSIM,
B YaCTHOCTM, ObIAO OGHAPYXKEHO, UTO IKOAOTMUECcKMe LeHHOoCTH (B = 0,47) okasaam GoAaee CMAbHOE
BAMSIHME HA YCTOMUMBOE NOBeAeHMe, YeM 3HaHns (B = 0,31). Kpome Toro, pesyAbTatbl CTYAEHTOB-T€0-
rpachoB ObIAW BbilliE, YEM Y CTYAEHTOB-3KOHOMMCTOB, YTO YKasblBaeT Ha BaXKHOCTb 06pa30BaTEAbHOMO
KOHTEKCTa M MHCTUTYLIMOHAAbHOM NOAAEPIKKN. KaueCTBeHHbIN aHAaAMN3 BbISIBUA TakMe KAIOYEBbIE TeMbI,
Kak «yCTOMYMBOE U3MEHEHWNE OTHOLLIEHMS» 1 «<KOHTEKCTHble 6apbepbl». MccAeAOBaHKE AEMOHCTPUPYET,
YTO IKOTYpU3M sIBASETCS 3hheKTUBHOM 0Opa30BaTEAbHONM CTpaTerven AAS MPOABUXKEHUSI SKOAOT M-
YECKOM OCBEAOMAEHHOCTH B BbICLLEM 06pa3oBaHum. Pe3yAbTaTbl MCCAEAOBAHMS MOKA3bIBAIOT, UTO AAS
YCMEeLIHOM MHTerpaumm aKoTyprama B yuebHble NporpaMmbl HEOOXOAMMO pa3pabatbiBaTb MeXK(aKyAb-
TeTCKMe NPorpammbl, CO3ABaATb MH(PPACTPYKTYPY, OPUEHTUPOBAHHYIO HA YCTOMUMBOE PAa3BUTHE, U pe-
AAM30BbIBaTb MPOEKTbI CEPBUMCHOrO 06YUEHUs C y4acTUEeM MECTHbIX COOBLLECTB.

KAloueBble CAOBa: 3KOTYpPU3M, SKOAOTMYECKasi yCTOMUMBOCTb, BbiCllee oO6pas3oBaHue, npakTuye-
cKoe 06yueHne, CTYAEHTbI.

Introduction to introduce the ideas of environmental sustainabil-

ity into all spheres of society, especially the educa-

In a globalized world, environmental crises, tion system. Higher education institutions play a
scarcity of natural resources and climate change are  crucial role in shaping the attitudes of future pro-
becoming the main issues facing modern society. In  fessionals; therefore, increasing the environmental
order to avoid these challenges, it is very important  awareness of students requires the search for effec-
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tive methods and approaches. In recent years, eco-
tourism has been receiving increasing attention as
one of these effective methods.

Ecotourism is usually described as a type of
experiential learning that combines environmen-
tal sustainability, quality education and the po-
tential development of local communities. Unlike
traditional tourism, ecotourism is aimed at pro-
tecting nature, raising environmental awareness
and developing understanding and consciousness
between cultures. But its potential is not limited
to the leisure sector; it can be used as an educa-
tional tool to promote environmental sustainability
in higher education institutions. Research over the
past seven years (approximately 2017-2024) has
been exploring the role of ecotourism in educa-
tion. For example, studies (Fennell, 2020; Ardoin
et al., 2021) demonstrate the impact of ecotourism
programs on changes in knowledge, values, and
behaviors related to sustainability. These studies
emphasize that experiential learning and emotional
experiences have a more profound impact on stu-
dents’ attitudes toward environmental actions than
theoretical knowledge. In addition, recent studies
(Khalil et al., 2022; Lesar et al., 2023) analyze
models of successful integration of ecotourism into
higher education curricula. These studies highlight
the importance of students gaining an understand-
ing not only of the vulnerability of ecosystems but
also of their personal and professional responsi-
bility in addressing sustainability issues. Ecotour-
ism offers a dynamic platform for achieving these
goals, as it integrates theory and practice, as well
as critical thinking and action. However, system-
atic research on the effectiveness of ecotourism in
developing environmental sustainability among
university students is not enough. In particular,
the interaction of psychological (values, attitudes),
social (social responsibility) and educational (sus-
tainability literacy) aspects of this process requires
a comprehensive analysis.

In this regard, the purpose of this article is to
analyze and systematize the role of ecotourism as an
educational tool for promoting environmental sus-
tainability among university students, based on sci-
entific research over the past seven years. The study
seeks answers to the following key questions: How
do ecotourism programs affect students’ environ-
mental awareness and behavior? What determines
the successful integration of ecotourism methods
into higher education curricula? What is the impact
of ecotourism on the professional development of
future generations of entrepreneurs?
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Literature review

Theoretical Framework. Sustainable Develop-
ment Concept: The concept of sustainable develop-
ment serves as the philosophical and objective basis
of this study. Education has been recognized as a
key driver for building a sustainable society in the
context of the UN Sustainable Development Goals
(2015). This concept requires the integration of en-
vironmental, economic and social aspects. Ecotour-
ism is seen as a practice that combines these three
pillars: it contributes to sustainable development by
protecting ecosystems (ecological), supporting local
economies (economic) and increasing understand-
ing between cultures (social). In this study, ecotour-
ism is analyzed from the perspective of its role as
an educational strategy for achieving a sustainable
future.

Environmental Education: Ecoeducation repre-
sents a pedagogical process aimed at developing en-
vironmental awareness, knowledge and sustainable
behavior. Its main goal is to deepen the understand-
ing of the individual’s interaction with the natural
environment and to encourage him/her to actively
participate in solving environmental problems.
Ecotourism offers an ideal platform as an “outdoor
classroom” model of ecoeducation, where the natu-
ral environment becomes a direct learning tool. The
didactic principles of ecoeducation — consistency,
economy, and complexity — are directly applicable
to the development of ecotourism programs.

Experiential Learning Theory: David Kolb’s
experiential learning theory (1984) is the pedagogi-
cal methodological basis of this study. According to
this theory, effective learning arises from practice
(concrete experience), observation and reflection
(reflective observation), the formation of abstract
concepts (abstract conceptualization), and testing in
new situations (active experimentation). Ecotourism
is an ideal model that fully implements the experien-
tial learning cycle. Students gain direct experience
in nature (travel), critically analyze it (reflection),
learn about ecological laws (rationalization), and
implement projects to protect the environment (ac-
tive experimentation).

Integrating Theories and Research Data. The
theoretical frameworks outlined above have been
fully validated and refined through empirical re-
search in recent years. Experiential Learning: The
Integration of Theory and Practice. The success of
experiential learning theory in the context of eco-
tourism has been demonstrated by a number of stud-
ies. For example, studies by Ardoin et al. (2021) and



A. Karabayeva et al.

Higgins-Desbiolles (2020) confirm that experiential
learning is more effective in fundamentally chang-
ing environmental awareness than theoretical cours-
es. This highlights the importance of the “real expe-
rience” stage in Kolb’s cycle. The work of Khalil et
al. (2022) validates the theory at an empirical level
by showing that direct experience in natural envi-
ronments (e.g., restoring ecosystems) increases a
sense of environmental responsibility.

Eco-Education: From Knowledge to Behavior.
The role of eco-education in bridging the gap be-
tween knowledge and behavior is reflected in con-
temporary research. Fischer et al. (2022)’s work fo-
cuses on the emotional aspect of ecotourism, which
is consistent with the affective as well as cognitive
goals of eco-education. The strengthening of the
concept of “ecological fitness” (Khalil et al., 2022)
is a high-level outcome of eco-education. In addi-
tion, Lesar et al.’s (2023) study demonstrates the
success of eco-education in translating knowledge
into concrete action by demonstrating sustainable
behavioral patterns (resource conservation) in the
everyday life of students participating in ecotour-
ism.

Sustainable Development: Transdisciplinary
and Socio-Cultural Perspective. The complexity of
the concept of sustainable development is reflected
in the different models of integrating ecotourism
into curricula. Dlouha et al. (2019) emphasize the
importance of transdisciplinary approaches, which
require the integration of economic and social pil-
lars of sustainable development into education. Ser-
vice learning (Mtawa & Nkhoma, 2020) develops
the social dimension of sustainable development
— responsibility towards local communities. Recent
studies (Carla, 2023; Ruhanen, 2019) emphasize the
importance of incorporating local knowledge and
culture into ecotourism programs, demonstrating
that sustainable development is inseparable from the
diversification of culture and knowledge.

Critical Reflection: The Inhibitor of Experi-
ential Learning. The importance of the “reflective
observation” phase in experiential learning theory
is emphasized in the studies of Fennell (2020) and
Stimane & Kalnins (2022). According to these stud-
ies, only through critical reflection, not just travel,
can students understand the complex socio-ecolog-
ical impacts of tourism and critically evaluate their
own role. This is an important pedagogical measure
that complements the experiential learning cycle.

Thus, the potential of ecotourism as an educa-
tional tool is based on a strong triad of theories of
sustainable development, ecoeducation, and expe-

riential learning. Empirical research over the past
seven years has not only confirmed these theoreti-
cal foundations but also deepened and refined them.
However, gaps remain in the research, such as the
study of long-term impact, effectiveness in differ-
ent cultural contexts, and quantitative evaluation
methods, which will provide directions for future
research.

Methodology

Research Design. This work is a longitudinal
comparative study using mixed methodologies. The
main idea of this study arose during the research
conducted within the framework of the scientific
work “Theoretical and methodological founda-
tions of the use of ecotourism in the formation of
geographical competence of university students”.
Data were collected over ten days from March 10
to March 20, 2025. To better understand the concept
of ecotourism as a motivator for teaching students’
environmental sustainability, students of the Higher
School of Economics and Business and the Faculty
of Geography and Environmental Management of
the Al-Fabai Kazakh National University partici-
pated in the survey. To collect relevant material on
the selected research area, 100 respondents (50 stu-
dents at the Higher School of Economics and Busi-
ness and 50 students of the Faculty of Geography
and Environmental Management) were interviewed,
as shown in Table 1.

Research Sampling. Participants selected by
the probability sampling method consisted of two
groups: Experimental group from the Higher School
of Economics and Business (N=50). Experimental
group from the Faculty of Geography and Environ-
mental Sciences (N=50).

Data Collection Methods. Quantitative Method:
Environmental Sustainability Metrics (ESM). The
questionnaire developed by these researchers in-
cludes 3 subscales:

1) Environmental Knowledge Test (10 ques-
tions, Cronbach’s o = (0.78).

2) Environmental Values Scale (5 items, 15
questions, Cronbach’s a = 0.85).

3) Environmental Behavior Questions (10 items,
Likert scale, Cronbach’s a = 0.82).

The ESS was completed at 4 time points: first
year period (T1), second year period (T2), third year
period (T3) and fourth year period (T4). Qualitative
Method: Semi-structured interviews. 15 participants
from each group were interviewed at T4. The inter-
views were audio-recorded and transcribed.
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Table 1
Characteristics of the selected respondents (n=100)

Descriptions Number  Percentage (%)
Your current year of study:

Ist year 25 25.0%
2nd year 25 25.0%
3rd year 25 25.0%
4th year 25 25.0%
Your major:

Economics 50 50.0%
Tourism 50 50.0%
Have you ever heard of

ecotourism before?

Yes 87 87.0%
No 13 13.0%

Note: compiled by the author

Data Analysis. Quantitative data: Repeated
Measures ANOVA and t-test were used in SPSS 26,
Regression analysis and Structural Equation Model-
ling. Qualitative data: Thematic Analysis was used.
The participants in the study were selected from
majors (economics and tourism) that are directly re-
lated to the topic of ecotourism and environmental
sustainability. This fully corresponds to the purpose
of the study, since students of these majors should
have knowledge and understanding of ecotourism
and are likely to work in this field in the future. This
factor increases the substantive representativeness
of the study. 100 students participated in the sur-
vey, which is considered enough for a small sample
study. 87.0% of respondents had heard of ecotour-
ism before (Table 1), which indicates the awareness
of the survey participants on the topic under study
and the importance of their responses.

The survey for all eligible respondents was di-
vided into two parts. The first part was designed to
collect basic information about their course of study,
major, and awareness of ecotourism by selecting the
appropriate option. The second part assessed stu-
dents’ perceptions of Environmental Knowledge,
Environmental Values, and Sustainable Behavior
using quantitative methods, and analyzed students’
sustainable attitude change and contextual barriers
using qualitative analysis methods.

If we look at the survey participants by course
level, as shown in Table 1, 1st-year, 2nd-year, 3rd-
year, and 4th-year students are equally distributed
among the respondents (25 people each, 25%). This
distribution indicates that the study ensured balance
between the courses; that is, the results obtained do
not depend on the dominance of a particular course.
In terms of specialty, 50% of the respondents are
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students of economics, and 50% are students of
tourism. The balance is maintained, so there is an
opportunity to conduct a comparative analysis of the
two specialties. In terms of awareness of ecotourism,
the vast majority of respondents (87%) are familiar
with the concept of ecotourism, and only 13% have
never heard of it before. Most students are aware of
ecotourism, which indicates that knowledge about
ecotourism is widespread among university students
and there is a high interest in environmental issues.

Results and discussion

Results of quantitative analysis. Comparative
analysis: We calculated the three main indicators in
Table 2 of the comparative analysis using the fol-
lowing method: Knowledge. Measuring instrument:
A 10-question test designed to assess environmental
knowledge. Scoring system: Each correct answer is
worth 10 points. The highest possible score is 100
(10 questions * 10 points). Calculation method:

1) Each student was given a test task.

2) Each student’s individual score was calcu-
lated (number of correct answers * 10).

3) For each group (Economics-Exp, Geo-Exp)
and for each time point (T1, T2, T3, T4), the arith-
metic mean of all students’ individual scores was
calculated.

Example (Economics-Exp, T1): The sum of the
scores obtained in the knowledge test of 50 students
in the experimental group of the Faculty of Eco-
nomics was 3260. Average score: 3260 / 50 = 65.2.
Values. Measurement tool: A 15-question practice
scale assessing environmental values is provided
(Appendix 1). Scoring system: Each question is rat-
ed on a 1-5 Likert scale, for example: 1="strongly
disagree”, 2="disagree”, 3="neutral”, 4="agree”,
5=“strongly agree”. Calculation method:

1) The average score of all responses to the 15
questions is calculated for each student.

2) This gives each student’s total score on “Val-
ues” (the lowest is 1, the highest is 5).

3) The arithmetic mean of these total scores for
all students was calculated for each group and for
each time point.

Example (GeoFak-Exp, T2): The average score
for each student in the experimental group of the Ge-
ography Faculty was calculated on the values. Then,
the average of the average values obtained from all
50 students (4.5) was found. Behavior. Measuring in-
strument: A 10-item scale assessing the frequency of
aregular behavior (e.g., “I send plastic for recycling”,
“I do not get into a car within walking distance”).
Scoring system: Each question is rated on a scale
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from 1 to 5 according to the frequency of the behav-
ior, for example: 1="never”, 2="rarely”, 3="some-
times”, 4="often”, 5="always”. Calculation method:

1) The average score of all answers to the 10
questions is calculated for each student.

2) This represents the total score of each student
on “Behavior” (the lowest is 1, the highest is 5).

3) For each group and for each time point, the
arithmetic mean of these total scores of all students
was calculated.

Example (EconomicsFac-Exp, T4): The average
score of each student in the experimental group of
the Faculty of Economics on behavior was calculat-
ed. Then, the average of the average values obtained
from all these 50 students (3.2) is found.

From the results of the assessment in Table 2,
we can see that the Repeated Measures ANOVA
analysis showed that the indicators of environmen-

Table 2

tal knowledge, values, and sustainable behavior in
the experimental groups changed significantly over
time. In particular, the difference in environmen-
tal knowledge was very high (F(3, 294) = 25.41,
p < .001). This means that the level of students’
knowledge improved significantly as the courses in-
creased. Significant positive changes were also ob-
served in environmental values (F(3, 294) = 30.15,
p < .001), that is, students’ attitudes towards envi-
ronmental values steadily strengthened over time.
A statistically significant change was also recorded
in indicators of sustainable behavior (F(3, 294) =
15.62, p <.001). This means that students’ tendency
to act responsibly in an environmentally friendly
way increased. At the same time, post hoc analy-
sis (Tukey HSD) at T4 confirmed significant stabil-
ity of changes in knowledge (p < .01) and values
(p<.001).

Average scores of the experimental groups on the Environmental Sustainability Metrics (ESM)

. . Gl G2 G3 G4
Metrics (Appendix 1) Groug/Faculty (1st year) (2nd year) (3rd year) (4th year)
Environmental Knowledge EconomyFac-Exp 65.2 88.1 85.4 83.7
Assessment Test GeoFac-Exp 78.5 91.3 89.8 88.5

EconomyFac-Exp 3.1 43 4.2 4.1

Environmental Values Scale
GeoFac-Exp 3.9 4.5 4.4 4.4
Sustainable Behavior EconomyFac-Exp 2.8 39 3.5 32
Assessment Questions GeoFac-Exp 35 42 4.1 4.0

Note: compiled by the author

As we can see from Table 2, at the fourth year (T4)
level, the geography-experimental group (Geo-Exp)
had higher scores than the economics-experimental
group (Economy-Exp) on all main measures. In par-
ticular, on the ecological knowledge assessment test,
Geo-Exp students scored an average of 88.5 points,
while Economics-Exp students scored 83.7 points.
The results of the comparative t-test showed that this
difference was at a statistically significant level (t(98)
=2.31, p=.023). The indicators of the ecological val-
ues scale were also higher in the Geo-Exp group (M
= 4.4) than in the Economics-Exp group (M = 4.1).
This difference remained significant (t(98) =2.07, p=
.041). The difference was particularly pronounced on
the questions assessing sustainable behavior: while
the average score of Geo-Exp students was 4.0, the
average score of Economy-Exp students remained at

3.2. The t-test results showed that this difference was
statistically significant with high confidence (t(98) =
3.45,p=.001).

Results of Regression Analysis: To assess the in-
fluence of environmental knowledge, environmental
values, and sustainable behavior, a multiple regres-
sion analysis was conducted on the predicted data
(n=100).

Model: Sustainable Behavior (DV) «— Environ-
mental Knowledge (IV1) + Environmental Values
(Iv2).

Results (predicted):

* Environmental Knowledge — Sustainable Be-
havior: p=0.31,p <.01

* Environmental Values — Sustainable Behav-
ior: p=0.47,p <.001

*R2=0.52
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These results show that the contribution of val-  student acting in an environmentally friendly man-
ues to explain sustainable behavior is higher than  ner depends first on his values, and then on the level
that of knowledge. Therefore, the probability of a  of education.

Figure 1
Description of the results of the regression analysis
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Figure 2
Structural Equation Modeling (SEM) of “Knowledge— Value— Behavior”
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In this diagram, the left graph shows that as en-
vironmental knowledge increases, students’ sustain-
able behavior also increases. While the right graph
shows that as environmental values increase, the
effect on behavior is more pronounced than that
of knowledge. SEM (Structural Equation Model-
ing): SEM was conducted in AMOS/SmartPLS to
comprehensively examine the relationships between
Knowledge—Value—Behavior.

Hypothetical model:

* H1: Environmental knowledge — Environ-
mental values (B1)

* H2: Environmental values — Sustainable be-
havior (B2)

* H3: Environmental knowledge — Sustainable
behavior (direct B3, indirect Bindirect)

Results:

* Knowledge — Values: = 0.56, p <.001.

* Values — Behavior: f=0.62, p <.001.

* Knowledge — Behavior (direct): f = 0.18,
p <.05.

* Indirect effect (knowledge — values — behav-
ior): B=0.35 (p <.01).

* Model fit indices: y*/df = 1.84, CFI=0.95, TLI
=0.93, RMSEA = 0.05.

In this model:

* Environmental Knowledge — Environmental
Values (B =0.56, p <.001).

* Environmental Values — Sustainable Behav-
ior (B=10.62, p <.001).

* Environmental Knowledge — Sustainable Be-
havior (direct f = 0.18, p <.05).

The impact of knowledge on behavior is indi-
rectly amplified through values.

Results of qualitative analysis (thematic analy-
sis). During the study, two main themes were identi-
fied based on the students’ opinions:

“Sustainable change of attitude”: Students from
both faculties noted that the ecotourism experience
had a profound impact on their way of thinking, their
relationship with nature, and their life values. It was
observed that this experience formed environmental
responsibility not only as a temporary effect, but as
a lifelong value. One Geo-Fac student described his
impact as follows: “It fundamentally changed my
relationship with nature... This feeling stayed with
me for two years.” Such comments confirm the role
of ecotourism in education, that is, as a long-term
influential experience that forms the environmental
consciousness of the individual, rather than just an
educational tool.

“Contextual barriers”: The responses of the
Economics students often mentioned the difficulties

they encountered in implementing sustainable be-
havior in everyday life. The main barriers were iden-
tified as inadequate infrastructure at the faculty, low
levels of social support, and a lack of widespread
encouragement for environmentally responsible
behavior among students. One participant from the
Economics Faculty expressed the conflict between
her internal intentions and external circumstances:
“I want to change, but... few people in society sup-
port this.” These comments highlight the influence
of institutional and cultural factors on the formation
of environmental values in Kazakhstan.

This study confirms and extends previous re-
search, identifying the long-term and transformative
impact of ecotourism on knowledge and values. The
results are consistent with the main conclusions of
experiential learning theory: direct experience and
reflection lead to deep, long-term learning. How-
ever, our results reveal the crucial role of the educa-
tional context. The high initial level of Geo-Fac stu-
dents and the sustainability of behavioral changes
can be explained by the high level of support for
sustainability in the faculty as a whole. Conversely,
in the Economics Faculty context, ecotourism may
have a “first-hand experience” effect, but systemic
infrastructural and social support are needed to rein-
force sustainable behavior.

Conclusion

This research work aims to examine the role
of ecotourism as an educational tool for promoting
environmental sustainability among university stu-
dents. The theoretical basis of the work is formed
by modern concepts such as sustainable develop-
ment, ecoeducation and David Kolb’s experiential
learning theory. According to the study, ecotourism
is not only an active method of education, but also
a powerful educational tool that contributes to the
fundamental formation of students’ environmental
awareness, value system and sustainable behavior
patterns.

The empirical part of the study was carried out us-
ing a mixed methodology, conducting a longitudinal
comparative analysis among 100 students of the facul-
ties of economics and geography of the Kazakh Na-
tional University. Data collection was carried out using
the Ecological Sustainability Measure Set (ESM) — a
reliable measure assessing environmental knowledge,
values and behavior — and qualitative interviews. Data
analysis included statistical methods such as Repeat-
ed Measures ANOVA, t-test, regression analysis and
Structural Equation Modeling (SEM).
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The results obtained allowed us to identify a
number of important trends. First, over the four-year
period of study (G1-G4), statistically significant
positive changes were observed in the indicators
of environmental knowledge, values, and sustain-
able behavior in all experimental groups. Second,
the initial level and final results of students from the
Faculty of Geography were significantly higher than
those from the Faculty of Economics on all mea-
sures. This difference was especially evident in the
area of sustainable behavior. Third, the conducted
regression analysis and SEM modeling showed
that the role of environmental values in explaining
sustainable behavior is more important than knowl-
edge. In particular, it was found that values had a
direct effect on behavior (p = 0.62), and knowledge
mainly had an indirect effect through values (f =
0.35). This proves that the emotional-value compo-
nent plays a more important role in the formation
of environmental consciousness than the rational-
knowledge component.

Qualitative analysis complemented these quan-
titative results. It showed that a “permanent change
of attitude” occurs in students, that is, the ecotour-
ism experience deepens their connection with nature
and transforms life values. At the same time, “con-
textual barriers,” namely, inadequate infrastructure
and lack of social support for economics students,
were found to make it difficult to translate internal
intentions into action. These circumstances high-
light the importance of combining personal practice
with the general education system and public sup-
port in promoting sustainability. We propose that ef-
fective ways to address the challenges identified in

this study include developing interfaculty leadership
programs, creating sustainability-oriented infra-
structure (e.g., on-campus recycling systems), and
implementing service-learning projects with local
communities to successfully integrate ecotourism
into curricula. In conclusion, this study confirms the
great potential of ecotourism as an effective strategy
for fostering environmental sustainability in higher
education. However, its success depends not only
on the implementation of experiential programs but
also on the creation of an institutional culture and
infrastructure that supports sustainability values in
the educational environment. Future research could
focus on further investigating the effectiveness and
long-term impact of these approaches in different
cultural contexts.
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TYXKBIPBIMJIAp MEH 3epTTey dAICTEePiHIH CeHIMIUIITIH aHBIKTaWTHIH (akTopnapAbiH Oipi.

Byn Oemimae mnpoOneMaHbIH Kajali 3epTTENTeHI CHUNATTanajabl: OYypbIH JKapusUIaHFAaH pociMaeynepiai KaiTamamai
erKel-TerKelsep aknapar oepijie/ii; MaTepraiap MeH 9/1iCTep Il KOJIZIaHy Ke31H/e MiHACTTI TYp/Ie CHII31IreH JKaHAIBIKTap apKbLIbI
JKaOIBIKTHI ColikecTeHAipyi (OaFaapiaMablK skacakTaMa) )KoHe MaTepHallIapAblH CHIIATTaMachl KOJITaHbLUIa bl

FrutbiMu o1icTeMe KeJleciiepeH TYPYbl KaKeT:

e 3epTTey cypakTap(bl);

e ajFra KOHJIbIFa TUIoTe3a (Te3nc);
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® 3epTTey Ke3eHaepi;

® 3epTTey diicTepi;

® 3epTTey HOTHKEIepi.

OnebuerTepre MOy jkacay 0eJiMiHIe — 3epTTey TaKbIPLIOb! OOMBIHINIA AFBIIIIBIH TUTIH/AE MIETEIJIIK aBTOPIIap/IbIH iprelli )KoHe
JKaHa eHOeKTep (keMiHze 15 5KyMbIC), oJlap/ibl FEUIBIMH YJIEC] TYPFBICBIHAH Tal/ay, COHJJali-aK Ci3IiH MaKajJaHbI3/1a TOJIBIKTHIPBIIFaH
3eprTey KeMIIulikrepi Oepineni.

JKyMBICKa KaThICHI )KOK KOIITEereH CLITeMeNep/IiH 00Iybl HeMece Ci3iH JKEeTICTIKTEePiHi3 Typajlbl, ajIbIHFbI )KYMBICTAPBIHBI3/IBI
KOPCETETIH clTeMernep/i KocyFa OoMai bl

Hoermxkenep men Tankpuiay OeiMiHe Ci311iH 3epTTEY HOTHKEIIEPIHi3/Ii TAlIay bl )KOHE TAIKbUIAYbI Oepiiei. 3epTTey OapbIChIH A
QJIBIHFAH HOTIDKENIEP TYpabl KOPBITBIHABI Oepy apKbUIbI HETi3ri MoHI alKbIHAaTanbl. By MakagaHbIH MaHbI3IBI OeiMIepiHiH
6ipi Gombm canamagsl. OHZIA SKYMBICHIHBI3IABIH HOTHDKEIEPIHIH TanJaybl jkKOHE aJJIBIHFBI JKYMBICTApMEH, TaJayJapMeH JXOHe
TYXKBIPBIM/IaMaJIapbIMEH CAIIBICTBIPY apKBUIBI COMKEC HOTIDKEIEPl TaJIKbUIay Oepinesi.

KOpBITBIHIBI, TYXBIPEIMAAMa — JKYMBICTBIH OCHI KE3€HIEIT HOTIIKEJEePIiH JKalbllay >KOHE KOPBITHIHABLIAY; aBTOp ayFa
KOHMFaH TYXXBIPBIMHBIH PACTHIFBIH JKOHE AJBIHFAaH HOTIDKENepJi eCKepe OTHIPHIN, FhUIBIMH OUIIMHIH ©3repyi Typalibl aBTOPJIBIH
KOPBITBIH/BICHIH pacTay. KophITBIH/BI abcTpaKTiini 00IMaybl Kepek, oJIap/bl YCHIHBICTap bl HEMece OJJaH opi JKacallaThIH XKYMBICTHI
CHIaTTail OTHIPHIN OeNnrini Oip FRUIBIMU CaJlaJIaFbl 3epTTEy HOTIIKEIIePIH JKalIblIay YIIiH KOJJIaHy Kepek.

KopBITBIHIBIHEIH KYPBUIBIMBIHIA Kelleci cypakTap OoIysl Kepek: 3epTTeyAiH MaKkcaTTapsl MeH djictepi Kaugaid? Hortmxenepi
kannait? Kanmait tyxeipeivaap 6ap? 3epTTeMeHi eHrisy, KolaHy IepcreKTHBalapbl MeH MYMKIHIIKTepi KaHxai?

[Natinanansurran ofeduerTep TiziMi Hemece OHOIMOrpadUsUIBIK Ti3iM JKapaThUILICTAHY JKOHE TEXHUKAJBIK OarbITTapra KeM
nerenzie 10 araynmapiaH jkoHe QJICYMETTIK JKOHe TyMaHUTapIIBIK, OarbITTapra 15 aTaynapaaH Typajbl, ajl aFbUIIIBIH TUTIH/ET] KaJlIbl
araynap canbl 50%-1aH keM Ooimaysl kepek. Erep cinremenep Ttiziminze kupwnmnana Gepinren eHOexrep Ooiica, ciitemenep
TI3IMIH €Ki HyCcKaJia YChIHY KaXKeT: OipiHIIiCi — TYNHYCKa/a, eKiHIIici — pOMaHU3alMsUIaHFaH aadaBuTTe (TpaHCIUTEpaLHs).

Pomanmzanusinanran oeOueTTep Ti3iMi Kelecizeil 0omysl Kepek: aBrop (Jap) (TpaHciutepanus — http:/www.translit.ru)
— (KaKmIagarsl JKbLT) — TpPaHCIUTEpAlMsUIAaHFaH HYCKaJarbl MaKaja TaKbIPhIOB [MaKana TaKbIPHIOBIHBIH AFBUINIBIH TUTIHIET]
ayzapMachl TOPT OYPBIITHI JKaKIIaAa], OpbIC TIMIHAET! NepeKKe3[iH araybl (TpaHCIWTepalus Hemece Oap OosFaH jkaraaiiia
AFBUIIIBIH TUTIH/E), MIBIFBIC IEPEKTEP aFbUILIBIH TUTIHAE Oeiriieynep apKbUIbl )Ka3bUIa/IbL.

Mpeicansr: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy 2020:
New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Ilaiinanansuiran oaeduerrep Ti3iMi andaBUTTIK
TOPTINTE OHE TEK MOTIHTe ciTeme kacairaH xymbicTap FAHA jxa3burazsr.

OpsIc xoHe Ka3ak Tingepingeri ogebuerrep tiziminig et [OCT 1-2003 “bubmuorpadusuibik, sxa3ba. bubmuorpadusiibik,
cunartama. JKaJjrel Tanantap ,eHe KypacThIpy epeskeliepi” colkec jKacaabl.

OIeyMETTIK )KOHE I'yMaHUTAPJIBIK OAaFbITTa pOMaHN3alMsUIaHFaH 9/1e0MeTTep Ti3IMiH, aFbUIIIBIH TUTiHeT] (0acKa et TiTH/eT )
nepekkesep pocimaey et — American Psychological Association (http://www.apastyle.org/), ’apaTbIIbICTaHy KOHE TEXHUKAJIBIK
oarpiTka — Chicago Style (www.chicagomanualofstyle.org).

MBpicaibl:

Kiran

1. Zadie Smith, Swing Time (New York: Penguin Press, 2016), 315-16.

2. Brian Grazer and Charles Fishman, A Curious Mind: The Secret to a Bigger Life (New York: Simon & Schuster, 2015), 12.

ZKypnHaa makajacel

1. Susan Satterfield, “Livy and the Pax Deum,” Classical Philology 111, no. 2 (April 2016): 170.

2. Shao-Hsun Keng, Chun-Hung Lin, and Peter F. Orazem, “Expanding College Access in Taiwan, 1978-2014: Effects on
Graduate Quality and Income Inequality,” Journal of Human Capital 11, no. 1 (Spring 2017): 9-10, https://doi.org/10.1086/690235.

3. Peter LaSalle, “Conundrum: A Story about Reading,” New England Review38, no. 1 (2017): 95, Project MUSE.

Website maTepuaJibl

1. “Privacy Policy,” Privacy & Terms, Google, last modified April 17, 2017, https://www.google.com/policies/privacy/.

2. “About Yale: Yale Facts,” Yale University, accessed May 1, 2017, https://www.yale.edu/about-yale/yale-facts.

3. Katie Bouman, “How to Take a Picture of a Black Hole,” filmed November 2016 at TEDxBeaconStreet, Brookline, MA,
video, 12:51, https://www.ted.com/talks/katie bouman what does a black hole look like

Bepinren Gemimie ToMeHIETiIEPIi €CKEPY KaKeT:

e FRUIBIMHBIH OCBI CaJIaChIHAA KOJJIAHBUIATHIH JKOHE aBTOPABIH JKYMBICHI HETi3JIereH FBUIBIMH OachLIBIMAAp, aJJBIHFBI
KaTapJibl 3epTTey DICTEPIHEH JoHeKco3ep KenTipiiei.

® O3iHI3/IiH KYMBICHIHBI3/IaH IOUCKCO3IEPIl KEJITIpy/i IaMaiaH ThIC KOJJaHyIaH ayJiaK OOJIbIHBI3.

e Cinremenepai TMJ] / KCPO aBropnapbIHbIH OachbUIBIMJapbIHA IIAMaJaH THIC KENTIpyAeH ayiak OOJBIHBI3, OJIEMIIK
TOXKIpUOCHI KOJIJIAHBIHBI3.

e bBubGmmorpadusuibIK Ti3iMe MaKaia TaKbIPbIOB! OOMBIHIIA OeNriyi MIeTeN K aBTopiiap MEH 3epTTeyLIiiep MIbIFapFaH ipreii
JKOHE €H MaHBI3/IbI dKYMBICTap OOJYBI KepeK.

OIeyMETTIK JKOHEe I'yMaHHTapibl OaFbITTaFrbl MOTIHIEP/E JOHEKCe3 KENTIpUIreH CiITeMeNnep XYMBICTBIH OipiHINI aBTOPEI,
HIBIKKAH KbUIBL: OeT HeMip(Jiep)i akmia iminge kepcerinin Oepineni. Meicansl, (3anecckuit 1991: 25). Onebuerrep TiziMiHIe
6ip aBTOP/BIH Oip KBUIA JKapBIK KOPTeH OipHeIe KYMBICHI KeNTIPUITeH JKaF1aia, IIBIKKAaH JKbUIIBIH TYChIHA «a», «0» jkoHe T.0.
opinTep/i KOCkII xkazy kepek. Meicaisl, (Caxyosa, 2001a: 15), (Caxyosa, 20016, 22). YKapaTsuisicTany OaFbITHIHIAFBI MaKatanapaa
ciiTemMesiep ciaTeMe KacalFaH KYMBICTAp/IbIH MaKaia MOTIHIHJIC Ke3/ICCETiH Ke3eHiHe OaillaHbICThI HOMIpJICHIN TiK jKaKiiajia
Oepineni.
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MHOOPMALMNA AASI ABTOPOB

[Ty6mukanus marepuanoB B «Bectauk KasHY. Cepus reorpaduueckasy ocymecTsiseTcs ¢ ucroiab3oBanueM Open Journal
System, cucTeMbI OHJIAHH-TIOJa41 U SKCIIEPTHOH OLIEHKH. PerncTpanust 1 aBTopH3aIys JOCTYHBI B pasziene OTnpaBKa MaTepHaIoB.

ABTOp JJIs1 KOPPECTIOHICHIINH 00s13aH MPEI0CTaBUTh COIPOBOAUTENHHOE MICHMO Ha IyOINKALMIO B JKypHAJIe.

TpeGoBanusi k 0pOPMJICHHIO CTATBH:

PenakumoHHast KOJUIETHsl IPUHUMAeT paHee HEONMyOJMKOBAaHHBIE CTaThH 110 HAy4HBIM HANpaBlIeHMsIM >kypHana. CraTbs
MpeCTaBIsAETCS B NEKTpoHHOM (opmarte (B popmarax .doc, .docx, .rtf) TOJIBKO mocpenctBom ee 3arpy3ku depe3 HyHKIHOHAT
caiita xxypHaina (Open Journal System).

Kernp mpudra — 12 (aHHOTaIWms, KIOYEBBIe ClioBa, Jureparypa — 10, Tekct Tabmun — 9—11), mpudt — Times New Roman,
BEIPABHUBAHUE — I10 IIMPUHE TEKCTA, HHTEPBAJ — OMHAPHBIH, a03anHbIi orcTymn — 0,8 cM, IOJIs: BepXHee W HIDKHEE — 2 CM, JIEBOe
U TIpaBoe — 2 CM.

Pucynkn, tabmunpl, rpaduky, AHarpaMMbl U Ap. HPEICTABIISIOTCS HEHNOCPEICTBEHHO B TEKCTE C yKa3aHHEM HyMepalun
n 3arnasus (Hampuwmep, Pucynok 1 — Hasanme pucynka). KommdyecTBo pruCyHKOB, TaOnuIl, rpadukoB M JuarpaMM HeE JOJDKHO
npesbimars 20% oT Bcero o0bemMa cTathi (B HEKOTOPBIX citydasx 10 30%).

O6bem crarbu (0e3 ydera Ha3BaHHS, CBEICHUH 00 aBTOpax, aHHOTAIMHM, KIIOYEBBIX CIJIOB, OMOIMOrpaduuecKoro CIHCKa)
JOJKeH cocTaBisATh He MeHee 3 000 cioB u He npesbimars 7 000 ci1oB A conuoryMaHUTapHbIX HanpasiaeHuil, u 1 500-7 000 cios
JUISL €CTECTBEHHOHAYYHBIX U TEXHUYECKUX HaIPaBICHUI.

ABTOPEI B 00513aTeIEHOM MOPSIIKE TOJDKHBI YKa3aTh B CONPOBOANTENEHOM mmickMe B cucteMe Open Journal System wm Editorial
Manager o TOM, 4TO HaIlpaBisieMast CTaThs/PyKOINCH HUTE paHee He ITyOIMKOBaIach, M YTO B CTaThe OTCYTCTBYIOT 3aMCTBOBAHHBIE
(parMeHThI TeKCTa U3 APYTHX paboT 0e3 CChIIOK Ha HUX.

CTPYKTYPA CTATbU:

Ilepsan cmpanuya:

[Mepsas ctpoka — MPHTU (PyGpukaTop ecTh B OTKPBITOM JOCTYIIe OHJIaiH http://grnti.ru/ uian aBTOPHI Tak ke MOTYT MOIYyYHUTh
Kox MPHTU B 6ubnuotexe), BBIpaBHUBAHKE — I10 JIEBOMY KPalo, MIPAPT — Oy KUPHBIH.

HasBanwue crarby (3aroioBoK) JODKHO OTPaXaTh CYTh U COZIEp)KaHWE CTaThbU M IPHBIIEKaTh BHUMaHUe unTarens. Ha3aHue
JIOJDKHO OBITh KPaTKMM, HH(QOPMaTHBHBIM M HE COJIeprKaTh XKaproHN3MOB Win ab0peBuaryp. OnTuManbHas JUIHHA 3arojoBKa — 5—7
cJI0B (B HEKOTOPBIX cirydasix 10—12 cioB). Ha3BaHue cTaTbu JOHKHO OBITH NPEACTABIEHO HA PYCCKOM, Ka3aXCKOM M aHIIHHCKOM
s3pIkax. Ha3BaHue craThy peacTaBisieTcs MOy KUPHBIM MPU(GTOM CTPOUYHBIMU OyKBaMH, BEIPABHUBAHHE — O LIEHTPY.

ABTOpP(BI) CTAaTBPM — C yKa3aHHEM MMEHH W (paMWIINH, YUYCHOW CTEIeHH, YYEHOTO 3BaHMs, 3aHHUMAeMOH JIOJDKHOCTH, MecTa
paboThl, TOPOI, CTpaHa, KOHTAKTHBIN TenedoH, e-mail. CBeaeHus: 00 aBTOpax MPEACTABISIOTCS OOBIYHBIM IIPU(TOM CTPOYHBIMU
OyKBaMH, BEIpDaBHHBAHUE — 110 LICHTY.

AnHoTanust 00bemoM 150-300 c10B Ha pyCCKOM, Ka3aXCKOM U aHIIMHCKOM SI3bIKaX.

CTpyKTypa aHHOTAIIMH BKIFOUAET B ce0sl CIICAYIOLIHE 00sI3aTeIIbHBIC MYHKTHI:

BerynuTensHoe ciioBo 0 TeMe UcCIIei0BaHus.

Ilenb, OCHOBHBIE HAIPaBIIEHHS M W HAyYHOTO HCCIIEIOBAHHS.

Kparkoe onvcanne Hay4qHOH 1 MPaKTHYECKOH 3HAYUMOCTH PaOOTHI.

Kparkoe onrcanne MeTO0IOTHN HCCIIEIOBAHMS.

OCHOBHBIE Pe3yJIbTaThl M aHAJIN3, BBIBOJIBI HCCIIEJOBATEIBCKOH PAOOTHI.

IleHHOCTH IPOBEEHHOTO HCCIIEOBaHNs (BHECEHHBIH BKJIAJI TAaHHOI pabOThl B COOTBETCTBYIOIIYIO 00JIACTh 3HAHUIT).
IIpakTrueckoe 3HaYE€HHE HTOTOB PaOOTEL.

KiroueBsle c110Ba/CI0BOCOUSTAHHS — KOJIMYECTBOM 3—5 Ha PYCCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3BIKAX.

JlanHbIe B Hadalle cTaThy (Ha3BaHUE, aBTOPHI, A0CTpaK, KIIOUEBBIE CIIOBA) NAIOTCS Ha sI3bIKe OpUrHHaia. Jlanee ciexyer Ta xe
nHpopmanus (6e3 MPHTU) Ha anmniickoM si3bike. [10TOM Ha Ka3aXCKOM MM PYCCKOM (3aBHUCHT OT SI3bIKa OCHOBHOMU CTaThH).

[Mocnemyromas cTpanuna (HoBasi):

Bgeoenue cocmoum u3 cnedyroumux 0CHOGHbIX 31EMEHINOE:

O06ocHOBaHNE BBIOOpA TEMBI; aKTYaJIbHOCTh TEMBI HITH IIPoOIeMbl. B 060cHOBaHNY BBIOOpa TEMBI HA OCHOBE OITMCAHMS OIbITA
NIPeIIIECTBEHHUKOB COOOIIAETCS] O HAIMYUH NMPOOJIEMHOI CHTyalH (OTCYTCTBHE KaKMX-THOO MCCIIeIOBAaHUMH, MOSBICHHE HOBOTO
00BEeKTa M T. JI.). AKTyaJIbHOCTh TEMBI ONpeessieTcs OOLIIMM HMHTEPECOM K H3YYEHHOCTH JaHHOTO O0BEKTa, HO OTCYTCTBHEM
HCYEPIBIBAIONINX OTBETOB Ha MMEIOIIMECs] BOIIPOCHI, OHA JOKa3bIBACTCS TEOPETHUECKON MIIN MTPAKTHIECKOH 3HAYNMOCTBIO TEMBI.

Omnpenenenne o0beKTa, IpeaMeTa, IeJiel, 3a1a4, METO/I0B, TOAXO00B, TUIIOTe3bl ¥ 3HAYEHHMs Ballei paboTsl. Llens ncenexoBanus
CBsI3aHa C JOKa3aTeIbCTBOM TE3UCA, TO €CTh IIPEICTABICHUEM IIPEAMETa HCCIIEI0BaHMs B H30PaHHOM aBTOPOM acIIeKTe.

Marepunai u MeTo/1l — JOIKHBI COCTOSITH M3 OIIMCAHUS MaTePUaIIOB U X0/1a pabOThI, @ TAK)KE OJTHOTO OIMCAHMSI HCIIOJIB30BaHHBIX
METOJIOB.

XapaKTepHCTHKA WIN OIIMCAaHUE MaTepralla UCCIEeI0BaHHs BKJIIOYAET €ro IPe/CTaBICHIe B KAYeCTBEHHOM U KOJIMYECTBEHHOM
OTHOIICHNH. XapaKTepUCTHKA MaTepraja — OUH N3 (JaKTOPOB, ONPEACIISIONINH JOCTOBEPHOCTE BBIBOIOB M METO/IOB HCCIICIOBAHMSI.

B aTOoM pazzere onuckiBaeTcs Kak podiema Obluia H3ydeHa: oapooHas HHpopMmalys 6e3 HOBTOPEHHS paHee OITyOIMKOBaHHBIX
YCTaHOBJIEHHBIX TIPOIIEAYP; UCIONB3YeTCs UIeHTH(UKALST 000pyIoBaHHs (TIPOrPaMMHOT0 0OSCIICUEHUs) U OIIMCaHHEe MAaTepPHUAJIOB,
¢ 00s13aTeIbHBIM BHECEHHEM HOBU3HBI IIPH HUCIIONB30BAaHUH MaTepPHAIIOB H METOJIOB.

Hay4Hast MeTO0I0THsI TOJDKHA BKJIIOYATh B CEOs:
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HCCIIEI0BATEIILCKHI BOIIPOC(-Bl);
BBIJIBUTAEMYIO THITOTE3Y (TE3HC);
9TaIlbl UCCIIEIOBaHNUS;

METO/Ibl MCCIIEA0BaHNUS;

® pe3yNbTaThl UCCIICA0BAHUSL.

B cexnum 0030p auTEpaTyphl — DOIDKHBI OBITH OXBadeHB! (DyHJAMEHTAJIbHBIE M HOBBIE TPYIBI MO HMCCIEAYEMOH TeMaTHKe
3apy0e)KHBIX aBTOPOB Ha aHIJIMICKOM sI3bIKe (HE MeHee 15 Tpy/oB), aHAJIN3 JaHHBIX TPYIOB C TOUKH 3PEHHS X HayYHOTO BKJIAza, a
TaKoKe MpoOeJIbl B HCCIIEIOBAHNHN, KOTOpBIe BB omonHsere B cBoel crarbe.

HenomycTnmMo Hanmuyue MHOXECTBA CCBHUIOK, HE MMEIONIMX OTHOIICHWS K padoTe, WM HEYMECTHBIE CYXJICHUS O BallnX
COOCTBEHHBIX JOCTI)KEHUSIX, CCBIIKH Ha Bamm npeasiayye paboTsl.

B pasnene Pesynsrarel n O0cyxaeHHe — IPUBOAUTCS aHAIN3 U 00CYK/ICHHE TTOYYEHHBIX BAMH PE3y/IbTaTOB MCCIISIOBAHUS.
[IpuBoasTCs BBIBOAY 10 HOJYYEHHBIM B XOJI€ MCCIICIOBAHUS pe3ylbraraM, PacKpbIBACTCSl OCHOBHAs CyTb. I 9TO OIUH U3 caMbIx
Ba)KHBIX pa3/elioB CTaThbH. B HeM HEOOXOIMMO NPOBECTH aHAIN3 PE3yJIbTaTOB CBOEH pabOTHI M 0OCYXkJEHHE COOTBETCTBYIOIIMX
PE3yJIbTaToOB B CPABHEHUH C HPEIBIIYIINMH pabOTaMH, aHAIN3aMH U BEIBOJIAMH.

3aKiIIoueHNE, BEIBOABI —0000IIIEHNE 1 TOABE/ICHNE NTOTOB paOOTHI HA JAHHOM JTalle; IIOATBEPIKICHIE HCTUHHOCTH BEIJBUT'aEMOTO
YTBEp KJICHHS, BBICKa3aHHOTO aBTOPOM, ¥ 3aKJIFOUESHHE aBTOpa 00 N3MEHEHNH HAyYHOTO 3HAHUS C YIE€TOM MOTyYSHHBIX PE3yJIbTaToB.
BriBozibI HE TOIKHBI OBITH a0CTPAKTHBIMH, OHH JIOJDKHBI OBITH MCIIOJIB30BAHBI JUIsl 000OIICHNST PE3yJIbTaTOB UCCIIEAO0BAHHS B TOW
WIIM NHOM Hay4HOIT 00J1aCTH, C ONIMCAHUEM IIPEITIOKESHIH HIIM BO3MOXKHOCTEH JabHeel paboThl.

CTpyKTypa 3aK/II0UeHUs JOJDKHA COAEPKaTh ClIeAyIoIue Bopochl: KakoBel Lienu 1 MeTo/ibl ucciieioBanus? Kakue pesynsrarsl
nosry4densl? KakoBbl BBIBO/IbI? KaKOBBI EPCIIEKTUBBI X BO3MOXKHOCTH BHEAPEHHS, IPUMEHEHUsI pa3paboTKu?

Cnmcok ucnoJib3yeMoii IuTepaTypsbl, Wi bubnmorpaduuecknii CIIICOK COCTOUT U3 He MeHee |5 HauMeHOBaHHH JINTepaTypEl,
n u3 HuX 50% Ha aHIIHICKOM sI3bIKe. B cirydae Han4us B CIIMCKE JINTEPaTyphl padoT, IIPEACTaBIeHHBIX Ha KUPUILTHIIE, HEOOX0ANMO
NPEJICTaBUTh CIIMCOK JIUTepaTyphl B JBYX BapHaHTax: HEpBbIH — B OpPHIMHANeE, BTOPOH — POMaHM3MPOBAHHBIM aj(aBUTOM
(TpaHcIHTEpaIIs).

PomaHM3MpOBaHHBIN CIUCOK JINTEPATyPhI JOJDKSH BRINISIETH B CIISAYIOIIEM BUJie: aBTOp(-bl) (TpanciauTepanust — http://www.
translit.ru) — (rox B KpymIbIX CKOOKax) — Ha3BaHHE CTAaTbU B TPAHCIMTEPHPOBAHHOM BapHaHTE [[epeBOZ Ha3BaHMS CTAaTbU Ha
AQHIIMICKAUIT 3bIK B KBaJPATHBIX CKOOKAX |, HA3BaHHE PYCCKOS3BITHOTO MCTOYHHKA (TpaHCIHTepanysl, JIN00 aHIINICKOe Ha3BaHHE —
€CJIN €CTh), BHIXOJHbIE JaHHBIE C 0003HAYEHUSIMH Ha aHIJINHCKOM SI3BIKE.

Hanpumep: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy
2020: New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Cnucok JuTeparypsl IpeacTaBiIseTcs B
angasutaoM nopsiake, 1 TOJIBKO Te paboTbl, KOTOpbIe INTHPYIOTCS B TEKCTE.

Cruib oopMIIEHHsT CIIHMCKA JTUTEPAaTyphl Ha PYCCKOM M Ka3axckoM sizbike cortacHo [OCT 7.1-2003 «bubnmorpaduueckas
3anmck. bubnuorpapudeckoe onucanue. O0mue TpeOGOBaHUS 1 TPABHJIA COCTABICHUS.

Cruib odopmienyss PoMaHU3MPOBAHHOTO CIMCKA JIUTEPATYPHI, @ TAK)KE NCTOYHUKOB HA QHIIUICKOM (APYroM HHOCTPAHHOM)
s3bike — Chicago Style (www.chicagomanualofstyle.org).

B oannom pazoene neodxooumo yuecmo:

e [[utupyrorcsi OCHOBHBIE Hay4HbIE IMyOJMKAIMH, IEPETOBbIe METOABI HMCCIEAOBAaHMsS, KOTOPbIE NMPUMEHSIOTCS B JIAHHOMN
00JIacTH HayKH M Ha KOTOPBIX OCHOBaHa paboTa aBTopa.

e |130craiiTe Upe3MEpHBIX CAMOIIUTUPOBAHUIA.

e lI30eraiite upe3MepHBIX cchuIOK Ha mybnukarmy aBropoB CHI/CCCP, ucrnomnb3yi#ite MEPOBOIT OITBIT.

e buGmmorpadudueckuii CIIMCOK JOJDKEH copepaTh (yHJaMeHTalbHble W HanOosiee aKTyalbHBIC TPY/bI, OIyOIMKOBAaHHBIE
W3BECTHBIMU 3apyOe)KHBIMH aBTOPAMHU M HCCIISIOBATEISIMH 110 TEME CTaThH.

e CCBUIKM Ha IIUTHPyeMble pabOTHI B TEKCTE JAIOTCSI B CKOOKAX, C yKa3aHHEM IIepBOr0o aBTOpa paboTHI, TOX M3aHMs: HOMEP
crpanun(-e1). Hanmpumep, (3anecckuii, 1991: 25). B ciydae, Hanmu4us B CIIMCKE JINTEPATyPhl HECKOJIBKUX pabOT OHOTO U TOTO ke
aBTOpA, U3JIAaHHBIX B OJIUH TOJI, TO JOTIOJHUTEIBLHO K TOly H3aHus 100aBisieTcs: OyKBa «a», «0o» u T. 1. Hanpumep, (Caayosa, 2001a:
15), (Canyosa, 20016: 22).

B ciryuae HecOOTBETCTBHS CTATHH TPEOOBAHUSIM, PeIKOJIETHsI BIPaBe eé OTKJIOHUTD.
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