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'KopkeiT Ata ateiaaars! Kpi3sutopaa yausepeureti, Kei3biiopaa, Kasakcran
2M.B. JlomoHOCOB aThIHIaFbl MOCKey MEMIICKETTIK YHUBEpcHTeTi, Mackey, Peceit
*e-mail: shynbergenov.erlan@mail.ru

KbI3bIAOPAA OBbAbICbI TOINbIPATbIHbIH,
TEXHOTEHAIK AACTAHYDI

Tonblpak, — aAam3aTTbiH TIPLWIAIK €Ty OpTacbiHbiH 6afra XXeTrnec pecypcrapbiHbiH, 0ipi. AereHmex
FBIABIMM-TEXHMKAADBIK, TOHKEPICTEH KeMiHr Ke3eHAEeri Aamy AiHreriHAe 3KOHOMMKAAbIK, OCIMAI
6aCbIMADBIAbIK, PETIHAE TaHAQy TOMbIPAKTbIH a3ybl MEH eAdYip AacTaHyblHa okeAai. OA opTypAi
>KOAMEH AaCTaHaAbl XXK&He TOMbIPaK ThiH KYHAPAbIAbIFbIH CAKTay MEH OHIMAIAIKTI apTTblpy MakcaTbiHAQ
AACTaHy YAepiciH 0akblAayAblH ©3€KTIAIr  arkbiH. TOMbIPAKTbiH AaCTaHybl Kenbip Tombipak,
SAEMeHTTepi MeH 6acka 3aTTapAblH MOALLIEPI aAAMAAPAbIH, >KaHyapAapAblH HEMECe ©CIMAIKTEPAIH
TipLWIiAiK eTyi yWiH YCbIHbIAFAH A@HIeMAEH acbin KETKEH Ke3ae nanaa 6oAaabl. Makaraaa KasakcraH
Pecny6AMKacCbIHbIH OHTYCTIK-6aTbICbIHAQ OPHAAACKaH arpapAbl-MHAYCTPUaAAAbI aimak, — Kbisbinopaa
OOAbBICbIHbIH TOMbIPAK, >KaMbIAFbICbIHA AHTPOMOTEHAIK 9CEPAIH KYLIEi HOTMXKECIHAE TEXHOrEHAIK
AacTaHy cebenTepi MeH CaAAapPbl OTAHABIK, XKOHE LLIETEAAIK ePKiH KOA XXETIMAI FbIAbIMK 8A€6MeTTEPre
LLIOAY YK8HE TaAAQy XXYPri3y apKblAbl XXMHaAKTaAbIM, capaAaHfaH. Cbip eHipi TOMbIpak, >KaMbIAFbICbIHbIH
TEXHOTEHAIK cuMaTTaFbl Heri3ri AacTayllbl Ke3pepiHe — PaAMOHYKAMATEP, MyHal >XeHe MyHau
OHIMAEpPI, ypbaHM3aUMsgAaHFaH aiMakTap >kKOHe 3bIMblPaH-TACbIFbILITAPAbIH >KaHapMal Kypam-
GOAIKTEP] XKaTaTbIHABIFbI aHbIKTaAAbl. LLIoAy GapbiCbiHAA ©HIPAiIH GMOAOIMUSIAbIK, PECYPCTapbIHbIH,
>Kal-KyrMi 9AEMAIK FbIABIMM  KaybIMAQCTBIKTbIH, >KiTi Ha3apblHAQ €KeHAIri kepceTiareH. byraH
GeAriai 6ip Aspexeae 0OAbIC TEPPUTOPUSACLIHAA OPHaAackaH ApaA TeHi3i MeH «baliKoHbIp» FapbiLl
afAarblHbIH, XKaHama acepi 60AYbl MYMKIH.

Tyiin cesaep: 6akbiAay, TOMbIpakTarbl ayblp METAAAAP, KaAa ayMmafblHbIH TOMblparbl, ©3€H
BaccenHi.

N.S. Sihanova', Y.A. Shynbergenov' 2*, A.Sh. Nurgabylova'

"Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan
2Lomonosov Moscow State University, Moscow, Russia
*e-mail: shynbergenov.erlan@mail.ru

Technogenic soil pollution in Kyzylorda region

Soil is one of the main resources of the human habitat. Nevertheless, the choice of economic growth
as a priority for development in the period after the scientific and technological revolution led to deple-
tion and significant pollution of the soil. Pollution occurs in different ways, and the relevance of monitor-
ing the pollution process is obvious in order to preserve soil fertility and increase yields. Soil pollution
occurs when the amount of certain soil elements and other substances exceeds the recommended levels
for human, animal or plant life. The article summarizes and differentiates the causes and consequences
of man-made pollution as a result of increased anthropogenic impact on the soil cover of the Kyzylorda
region, an agricultural and industrial zone located in the south-west of the Republic of Kazakhstan, by
conducting a review and analysis of domestic and foreign freely available scientific literature. It has been
established that the main sources of pollutants of a technogenic nature of the soil cover of the Aral Sea
region are radionuclides, oil and petroleum products, urbanized zones and fuel components of launch
vehicles. During the review, it was shown that the state of the biological resources of the region is under
the close attention of the world scientific community. To some extent, this may be a side effect of the
Aral Sea and the Baikonur cosmodrome located in the region.

Key words: control, heavy metals in the soil, urban soil, river basin.
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TexHoreHHOe 3arpsi3HeHue no4s Kbl3bl/\0pAMHCKOﬁ obaacTH

[MouBa SIBASIETCSI OAHMM U3 FAABHbBIX PECYPCOB CPeAbl 0OMTaHMS YeAOBEYECTBa. Tem He MeHee, Bbl-
60p 3KOHOMMYECKOrO POCTa B KauecTBe NpUopUTETa Pa3BUTUS B NMEPUOA MOCAE HayUYHO-TEXHUYECKOW
PEBOAIOLIMM MPUBEA K UCTOLEHMIO M 3HAUMTEABHOMY 3arpsi3HEHMIO MOYBbI. 3arpsa3HeHne NPOUCXOAUT
No-pPasHOMY, M aKTYaAbHOCTb MOHMTOPMHIra NMpouecca 3arpa3HeHns OYeBMAHA B LIEAIX COXpaHeHus
MAOAOPOAMS MOYBbI W MOBbILLEHNS YPOXKANHOCTU. 3arps3HeHne NnouBbl MPOMCXOAUT, KOFAQ KOAUYe-
CTBO OMPEAEAEHHbIX 3AEMEHTOB MOYBbl M APYrMX BELLECTB MPEBbILLAET PEKOMEHAYEMbIe YPOBHU AAS
KM3HEAESTEABHOCTU AIOAEN, XKMBOTHbBIX AW pacTeHWi. B cTatbe 0606LeHbl 1 AnddepeHLmpoBaHbl
NMPUYNHDBI 1 NMOCAEACTBMS TEXHOrE€HHOrO 3arpsA3HeHMs B pPe3yAbTaTe YCMAEHMS aHTPOMOreHHOro BO3-
AENCTBMS Ha MOYBEHHbIN MOKPOB KbI3bINOPAMHCKOM 06AACTM, arpapHO-MHAYCTPUAAbHOM 30HbI, pac-
MOAOXEHHOM Ha toro-3anaae Pecny6ankm KasaxcraH, nytem nposeaeHus 0630pa M aHaAm3a oTeve-
CTBEHHOM 1 3apy6e>kHOM CBOGOAHO AOCTYMHOM Hay4HOM AMTEpaTypbl. YCTaHOBAEHO, YTO OCHOBHbIMM
MCTOYHMKAMM 3arpa3HSIOLLIMX BELLECTB TEXHOreHHOro XxapakTepa NOYBEHHOro Nokposa pervoHa [Npum-
apaAbs IBASIOTCSI PAAMOHYKAWMADBI, HEPTb U HEDTENPOAYKTbI, ypOaHU3MPOBAHHbIE 30HbI U KOMIMOHEHTbI
TOMAMBA pakeTa-HOCUTeAei. B xoae 0630pa ObIAO MOKa3aHO, YTO COCTOSIHME BUOAOTMUYECKMX PECYPCOB
pernoHa HaXoAMTCS MOA MPUCTaAbHbIM BHUMaHMEM MUPOBOrO Hay4yHoOro coobuiectsa. B HekoTopoit
CTeneHn 3TO MOXKET ObITb MOGOUHbIM 3PPEKTOM APAAbCKOTO MOPSt M KOCMOAPOMaA «baiikoHyp», pac-

NMOAO>KEHHOI0 Ha TepPUTOPUMN 06AACTH.

KAtoueBble CAOBa: KOHTPOAb, TSXKEAbIE METAAAbI B MOYBE, MOYBa rOPOACKON TEppUTOPUM, GaccenH

peku.

Kipicne

TormbIpak — alaM3aTTBIH TIPIIUIIK €Ty YAepiCiH-
Jie aya >KoHe cyMeH Oipael MaHbI3bl KypamOedik
Oompim TaObIaAbl. bipikkeH Yirrap ABBIK-TYIK
JKOHE aybUIIApyallbUIbIFel Y HBIMBIHBIH MOIIMETi
OoMBIHTIIA, DIEMICTI a3bIK-TYMKTIH 99,7% TombI-
paktan aneiHanbl (DAO, 1997). ConsiMeH KaTap,
TOTBIpAK, TAOWFH KaFIai/IaFbl JacTaylibl 3aTTap-
IblH GUIbTpi peTiHnme Oenrini, MaceleH, xep Oe-
TiHE TYCKEH Cy TaMIIbLIAPhl TOMBIPAKTHIH KarTHJl-
nsipapsl OOMBIMEH TOMEHTe OipHele KadaTka oTy
apKBUIBI CY3TUICHIMN, Ta3alaHaasl. MYHBIH cebeli:
OipiHILiZACH, TONBIpaK OOIIeKTepi 3USH/BI 3aTTap-
ITbI YCTaWIbI, EKIHIIIICH, TePiC 3apSATHIH apKAChIH-
Jla TOIBIPAK CyAaH OH 3apsiiTalFaH KaJlbLHi MEH
MarHuil MOHJAPBIH «COPBIN aNajbl» JKOHE YIIiH-
IIiJIeH, TOMbIpaKTa TIPUIUIIK €TeTiH MUKpoar3ajiap
CYIbl JIACTAWTBIH 3aTTap]bl BIIBIPATAAbI. TOIBI-
paKkTarel ayblp MeTalgapAblH KOFapbl MeJIepi
ONIapJIbIH Te0- JKOHE OMOAaKKyMYyJAIus KabineTiHe,
COHAaW-aK TONBIpaK NPOQUITIHACTI TackMangay
XKeuTnamabiFeiHa OatimansicThl (Kowalska J.B. et
al. 2018: 2395-2420). Tonslpak mnpodumiHaeri
aybIp MeTaJIap/blH Tapasybl OJapJblH IIBIFY TEri
TypaJiel akmapaTr Oepe anaibl. TONBIPaKTBHIH aybIp
MeTajiapMeH OalbIThITYbl aIaMHBIH TapUXU KbI3-
METIH KepceTe anaapl. backa KpIpblHaH KaparaHja,
KOJIIK, OHEPKOCII KOHE ayblT IAPYAIIBUTBIFBI CHUSK-

ThI aHTPOIOTEH/IIK JIACTAHY/IbIH 3aMaHayu Ke3Jepi
TOTIBIPAaKTa aybIp MeTaJap/blH KUHATYbIHA CO3-
ci3 ocep erei. AybIp MeTalap JKEPriTiKTI jKOHE
KAIIBIKTaFbl IIBIFAPBIHBIIAD KO3JIEPIHEH TY31Iyi
MYMKIH, COHJIBIKTaH OJiap Maija O0JIFaH OpHBIH/IA
JKUHAJIAIbl HEMece MaHMeH OalaHbpIcy KaOineTiHe
0ailJIaHBICTBI Y3aK KAIIBIKTHIKKA TachIMaJIaHaJlbl.
AHTPOTIOTEHJTIK JTACTAYIIBI 3aTTapABIH KOTIILIiT
aTMoc(epara IbIFAPbUIAJIbI, COJJaH KeHiH TOIBIPaK
OeTiHe KOHAIBI. AYBIp METaJIap/AblH JKep KbIPTHI-
CBIHBIH MaHbI3/Ibl KOMITIOHEHTI OOJIBIT CaHAIYBI Ce-
OerTi, MeTanap/IbIH KUHATYBl TAOUFU TPOIIECTEP
apKBUIBI JIa YCTEMEJICHIN OTBIpYbl MyMKiH. Jlemexk,
JKep TeliMIepiHeri 0acTanKkbl MaTepHalAbIH Ta0u-
FaThl MEH IEJIOTCHE31 aybIp METaJIap IbIH )KUHATYBI
YIIiH KOJAMIIbI HeMece KOJaiChI3 Karmaimap Ty-
IbIpysl MyMKiH. COHBIMEH KaTtap, OacTamkbl MaTe-
puanasiH gedsaus yaepicini OapbIChIHIA KENTIH
ocepiMeH 3po3usi 0a3uciHe Koellyi- TOMBIPAKTaFbl
aybIp MeTaJIap/IblH MeJIIIepiHe acep €TeTiH TaOuFn
KYOBLIBIC OOJIBINT TaOBLIA B

Kwvizvinopoa  obnvicvinoazl
aacmany Kezoepi

Keibutopna obnbickl — Kaszakcran Pecry0mu-
KaCBIHBIH OHTYCTIK-OaThIC OeIiriHIe OpHaNacKaH,
emmizain Axre0e, Yiwitay, TypkicraH oOJbICTa-
prIMeH xoHe O30ekctan Pecny6nmkaceasiy Kapa-
KaJmakcTaH xoHe Hayan okiMmiinik OipmikTepMeH

MOnLIPaAKmolH



KLISLIHOpﬂa 00JIBICE TOIIBIPAFrbIHbIH TeXHOI‘eHI{iK JIaCTaHYbI

mekTeceni. Kep xememi — 226 000 mi/mr, XaibIK
canbl — 833 000 amam (2023 x.). OHip arpapib-UH-
OyCTpUalabl 1aMy OarbIThiHA MaMaHaaHraH, ChIp-
Japwisi ©3€H1 OHTYCTIK-TIBIFBICTAH CONTYCTIK-0aThIC-
Ka Kapail oOJbIC TEPPUTOPHUACHIH KAK OpTachIHAH
Oeditt arbIT, Apai TeHi3iHIH jKacaH bl 0OTeTIICH TY-
paxTansipbura Oediri — Conrtyctik Apain TeHisi-
He 0apbIT KysAasl. AWMaKTHIH 1pi OHipic OPBIHAAPHI
MeH eHepKoacinTiK kemenaepi Ceipaapus e3eHiHIH
OH aranaysl MeH KaparayabiH OHTYCTIK OeKTepi-
HiH apaJbIFbIH/IA OpHAJIACKAH, JAPHUSHBIH COJ KaFa-
Jaybl MaJI MIapyalIbUTBIFBIH]IA )KaHBUTBIM JKOHE TI1a-
OBIH/BIK ajaHbl peTiHAe naimamaHbuIael. OOIbIC
OKIMIIUTIK-TEPPUTOPUSIIBIK, KYPBUIBIMBI JKaFbIHAH
o0ubIc opTanbiFel — KpI3putopa Kaiacsl MeH 7 ay-
JaHHAH KypajFaH jkoHe eHipaiH Oac mahapbl MeH
ayJaH opTajbIKTapbl TyrenaimMen Celpaapus ©3eHi-
HiH JKaraJiayblHAa OpHAIacKaH.

XKanmst, KpI3buiopia o0IbICEIHBIH TOIBIPAK, JKa-
MBLIFBICHIH JIACTAYIIBI TEXHOTCH/IIK CHITATTAFbI 3aT-
TapFa TOMEHJIET1Iep KaTabl:

- pamnonykiuarep (Dahl C., Kuralbayeva K.
2001: 429-440; Saparov A. 2014; Bakytzhanova
B.N. etal. 2016: 17-21),

- ypOaHM3auusUIaHFaH  TEPPUTOPHsIIAPIAFHI
ayelp Metammap (Woszcezyk M., Spychalski W.,
Boluspaeva L. 2018: 362; Ramazanova E., Lee
S.H., Lee W. 2021: 141535; Junusbekov M.M. et
al. 2023: 586)

- CyapMalbl €TiCTIK aJKanTapbIHAAFsl aybIp
metangap (Ma L. et al. 2019: 4398; Baubekova et
al., 2021: 43315-43328; Suska-Malawska M. et al.
2022: 1207),

- MYHall ’koHe MYHaillaH aJbIHATHIH OHIMIEp
(Almaganbetov N., Grigoruk V. 2008; Krasilnikov
P. etal. 2018: 17; Akhmetov L.I. et al. 2022: 549),

- 3BIMBIPAH KaHapMalbIHBIH Kypam Oemikrepi
(Kenessov B. et al. 2012: 78-85; Zhailaubai Z. et al.
2018; Koroleva T.V. et al. 2021: 115711).

Mymnan 6enek CoIp eHIpiHAC OpHATACKaH Apai
TEHi31HIH KeTKeH TaOaHbIHAH VIIBIN IIBIKKAH TY3-
JapIbIH Ja KOpIIaraH TaOUFH opTara acepi 30p 00-
JIBIT TaObUIAbI.

Tonvipakmuiy, paouonykauomi 1acmamnyst

TombIpakThIH paAMOHYKIUATI JIACTAHYHI ICTCH-
JIe OMBIMBI3Fa aTOM OoMOack! yxoHe CeMeit SIepITbIK
nonuronsl, «Kanycrun Sp» MeH «JInpay Kynus aii-
MakTaphl KenetiHi ce3ciz (Barber D.S. et al. 2003).
JlereHMeH, pamruodKOIOT-FATBIMAAPIBIH ECENTEY-
nepi OOMBIHIIA SeMJe PaJUOAKTHBTI DIIEMEHT-

TepIiH TaOUFKU U30TONTApPhIMEH COYJIEIEeHY TaOuFu
JKaraiia aJaMHBIH KATBICYBIHCBI3 JIa JKYPIN Kel-
reH. MoceieH, )kaHapTay aTKbUIaybl HEMece ananar
JKep CUIKiHICI OaphIChIHIA JKep KOWHAYBIHIA JKbII-
Jlap Hemece Fachlpyiap OOMbl MYJTIreH THIHBIITHIK-
Ta KATKAH M30TONTAp KO3FAIBICKA TYCIIT, KOJIAHIIbI
JKaFIalbIH TybIHAAybIHA OalyIaHBICTBI (TeMIepa-
Typa, arMoc(epalblK KbICHIM, BUIFAIIBUIBIK JICH-
reiii skoHe T.0.) opekerTecin, aabda HemMece raMma
coyieneny yaepicine okenetin 6osran (Chen L. et
al. 2022: 155441).

PagnonyKimuaTepIiH KBUIBICTAI, XKBUDKYBI «TO-
MBIPAaK — OCIMIIKTEp — KaHyapiap» TPOQUKAIBIK
cei30acer Ooiteiama xypeni (KadipymioBa M.A.,
Kamxkun6aes E.T. 2023: 995-1008), 6yx Tiz0ekTeri
TOMBIPAK, KAMBUIFBICBEIHBIH HETI3T1 Pl Ke3MeHCOK
eMec, OMTKEeHI TONBIPAKThIH aJaMHBIH KaJIbl COY-
neneHyiHe KockaH yieci 60%-71aH acybl MYMKiH
(Fabmun B.A. 2014: 320).

Keipreizcran, O30exkctan meH Kazakcran ay-
MaFbl apKbuUibl oTeTiH ChIpaapus ©3¢HIHIH TOIIBI-
parbl MeH MIeTIHAIIepl YIIH paJuoHyKIHITepMEH,
eKiHIII PEeTTIK XKOHE MHUKPOIIEMEHTTEPMEH TOIIbI-
pak 1meH e3eH TYOIHJETI MeTiHAIIepIiH HEFYPIbIM
eneyJi Jactanysl aHbIKTaIAB! (1-cyper).

Onecouerrepae «CwIpaapus» ypaH OHIIpici
npoBUHLMSCHIHA KipeTiH «Kopacan», «Hipkemn»,
«Kapamypbra» 00BeKTiNiepiHiH KOpIIaraH OpTara
9CepiH aHBIKTay MaKCaThIHAA YHBIMAACTBIPBUIFaH
Oipremie nmepekkesnep Oap, HoTmwxkecinae Cripma-
pHst ©3CHIHIH ypaH OHJIpici OlaKTapbIHaH TOMEHIE
OpHaNacKaH J>KaWbIIMAachlHA PAAMOHYKIUATEPAiH
JKBUTBICTAN KOIISTIH/Ir )KOHE 63¢H apHachl OOUbI-
MEH TOMEHT1 aFbICKa Kapail TapallaThIH/IbIFbl aHBIK-
tannel (XakumoB H. u ap. 2005: 37-41; YKanGekos
X.H., MyxkaraeBa XK.C., baiiceutoBa JK.H. 2007:
111-115; Zhanbekov K., Akhmetov A., Vundo A.
2019: 44-53).

Kanmer, opeOuerTepAl JKaH-KAKTBHl Tajaay
TpaHCIIEKapaJblK ayMaKTa OpHAJIACKaH ypaH Ko-
cinminiri 00beKTiIepl merinae oOJIBICTaFbl TOIBI-
PaKTBIH PaJHMOHYKIHMITIK JIACTAHYBIH 3epTTey 00-
WBIHIIA HETI3Ti KYPri3iny aliMakTapblH KepceTeli.
3eprrey Hbicanbl — ChIpapust ©3eHi TYOIH IeT1 1m1e-
riHAUIepaeri TaOUFU paguoOHYKIUATEPAIH KypaMbl
TOTBIPAKIICH CANTBICTHIPFAHIA KOFAPhI, CalIapbIHAH
«Kasrugpomer» PMK MoHuTOpHMHT KyYprizy aii-
MaFbIHaH THIC ©3CHHIH TOMEHT1 aFbICBHIHJIA OCBHIH-
Jlall KYMBICTAPJIbIH alKbIH KaXETTLTIT1 TYBIHIAIbI
(Kadyrzhanov K. et al. 2005: 197-205; Kazymbet P.
et al. 2022: 2310-2317).
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| vpanken oprEmaper
TunpomorHANEIE Top
Keizeunopna

Apan ayIaHel
Hanaram aygaHe
| |Kawaxoprar aynasm
| Kazamr aynamm
KapmakiE ayaaHe
CrIpOapusa 3yIaHE]
1Tnem aymaser

1-cypet — KpI3bu10p/1a 00bICBIHBIH YpaH OHIIpici ailMaKTapsl

MyHnaii-2a3 canacvinan monvlpaKmely, 1acma-
Hy®bl

MyHaii-ra3 eHepkocidl TOIBIPAKTBIH Jac-
TaHYBIHBIH HeEri3ri ke3aepiHiH Oipi Oonbin Ta-
obutanel (Dahl C., Kuralbayeva K. 2001: 429-
440; Almaganbetov N., Grigoruk V. 2008;
Abdibattayeva M. et al. 2019: 24-38). Onemaik
MyHal KOpbIHBIH 60%-bl KIUMAaTHI BICTHIK, aliMaK-
Tapaa ekeHl Oeirui jxoHe Oy MyHallMeH Jjac-
TaHFaH ayMaKTap/bl KaJIblHA KENTIPYJiH THICT1
TEXHOJIOTHSJIAPBIH O3IpIIeyJli KOHE KOJIJaHYIbI
tanan ereai (Akhmetov L.I. et al. 2022: 549).
Kp3butopsia 00JBICBIHA MYHAH MEH Ta3 OHIIpY
HETI31HeH OHIPAIH COJTYCTIK OeuiriHie, YJbITay
00sbIchiHBIH ChIp eiHe y3aK Mep3iMi maiaa-
naHyfFa OeplIreH >kepiepi aiiMarblHAa OpHajac-
kan (Dahl C., Kuralbayeva K. 2001: 429-440;

Issanova G., Saparov A., Ustemirova A. 2014: 429
xoHe T.0.). Kp3bmopaa obmpickiana 160 MumnoH
TOHHA MYHail MeH 19 Muimapa Tekiie MeTp ras
Oap 17 xeH opHbI OapiaHFaH. 3epTTey aliMarbIH-
narbel «Akma0ynaky, «Kymkem», «Kanaramamy,
«AKTac» KEeH OpbIHAApbIHAA 6CIMIIK EH TOIBIPAK
YKaMBUIFBICBIHA MYHall jkoHEe MYHall eHiMIepiMeH
nactanyabiH ocepi ansikTanasl (Llopadaes E.K.,
TyskbaeBa A.Y., Myxamenosa H.C. 2013: 220-
223; Hapmanosa P.A., Anmrazos H.O., Kepeiitoae-
Ba H.C. 2016: 425-429; Akhmetov L.I. et al. 2022:
549 xoHe T.0.), aTanraH OObEKTUIEpAETi JacTaHy
JeHreii 1-kecTene KopCceTiireH.

Kecrene kepceTiiren MyHai xoHe MyHail OHIM-
JepiMEH TOMBIPAKTHIH JIACTaHybl TIPKENTEH KEH
OpBIHJIAPHI, JTACTaHy MOJIIEPi MEH 3epPTTey JKYpPTi-
3UITEH JKBUIIAp 2-CypeTTe KOPCEeTiTeH.



Kp13pu10p/12 00IBICH TONBIPAFBIHBIH TEXHOTEH/IIK JIACTAHYbI

1-kecTe — TOHI)IpaK JKaMBbUIFBICBIHBIH MYHaﬁMCH JlaCTaHybI

Ken opHbl, onaipymri (ciiTeme) Jlacrany mesmepi | Jlacrany aeHreifi
(3epTTEy Ke3eHi) (Bysmaxos C.A.
2013: 128-132)
Kymrken, «IlerpoKa3zaxcran» AK (Hapmanosa P.A., Annazos H.O., Kepeiiroaesa 12 r/kr (2016) 3
H.C. 2016: 425-429)
Tayp, «Kasllerponl pymm» XKIIC (ITupmanosa XK.M. u ap. 2015: 1983-1983) 26 r/xr (2015) 5
Kemnik, «Caytc Oil» XKIIC (Tysxbaesa A.Y. u ap. 2012: 128-134) 33,8 r/kr (2012) 5
Hypaunsr (Kyxxam6epauesa C.K. u ap. 2018: 82-87) 33,8 r/kr (2018) 5
Axmaoynax (ILlopadaes E. XK., TyskbaeBa A.Y., Myxamenosa H.C. 2013: 220-223) | 64,6 r/xr (2013) 5
Kymken, «Topraii [Terponeym» AK (ITupmanosa XX.M. u ap. 2015: 1983-1983) 67 r/kr (2015) 5
Axmrabynak, «KIIC Tumyp Company» (Mnpucosa I.T. n np. 2014: 1668-1671) 68,7 r/xr (2014) 5
Axmradynak (Mapucosa JI.T. u ap. 2014: 1421-1421) 70 r/xr (2014) 5
Kymxon (Oyntuxoa T.B. n ap. 2014: 114-116) 70+7 r/xr (2014) 5
Ampicaii, «<KKOP» AK (Hapmanosa P.A., Anmasos H.O., Kepeiit6aesa H.C. 2016: 103 r/kr (2016) 6
425-429)
Kamkan, «Caytc Oily XKIIC (EpmyxanoBa H.B., Kepum6ekosa 3.M., Tamxapsikos | 103-122 r/kr (2017) 6

IT.A. 2018: 250-256)

HIapTTEI fearitep

T HnponorHsAmkE, Top
AacTaHy Keizunopoa
Apan aviase
Hanaram ayoanel
| |’Kanaxopran aynamm
[ Kazam aypamsr
Kapmarier aynansl
Crpoapua ayIaHe
|IIInem avmame:

IEPTISY BB

2-cypeT — Kmsmnopna 06J'ILICBIH,ZIaFLI MYHaﬁ KCEH OpbIHAApPbI TOIBIPAFbIHBIH JIACTAHYbI
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Kp3bu1opia 0ONBICKIHBIH, MYHAMIBI aiiMaKTa-
pBIHIA MBIHIAFaH TEKTap ayMmMakTa MyHai KoHE
pPaJIMOaKTUBTI MaTepUANJIAPMEH JIACTAHFAH TOIIbI-
PaKkTBIH YJIKCH TeNiMIepi, OHEPKOCINTIK aFbIHIBI
CyJIapMEH TY3/IaHy IbIH JKOFaphl JICHT el )KoHE KOp-
FAChIH, KOOAJILT, HUKEJIb, BAHAIMM )KOHE T.0. YBITTHI
aybIp METaNAapAbIH JKUHATYBIHA OKEJIETIH TOMBIPaK
JaHAIAQTHIHBIH TEXHOJIOTUSJIBIK, TpaHChopMaIusi-
cel aHbIKTaNFaH (Askarova D.A., Glebov V.V.2018:
178-179; Krasilnikov P. et al. 2018: 17). Ks3simop-
Jla OOJIBICHIHJIAFBI TOTIBIPAKTHIH JIACTAHYBIHBIH He-
Ti3Ti K631 — KOpIIaraH OpPTaHbl ayblp MeTaJgapMeH
JKOHE MYyHall OHIMJIepiMEH JlacTalThIH MyHal OH/Ii-
Py KOMIAHUSUTAPIABIH KBI3METi OOJIBITT Ta0bLIaIbI
(Almaganbetov N., Grigoruk V. 2008: 12).

TompIpakka MyHall TOTIITEH JKaFmalaa ajrar-
Kbl OOJIBINT KOMIPTETiHIH KEHUT Qpakuusuiapbl KYH
coyJieci MEH eI iH 9CepiHeH YIIBIN KeTedl, aybIp
(dpaknusIap yakpIT 6T€ Kelie TONMBIPAKThIH TOMEHT 1
Ka0aTTapbIHa JKBUIBICTAIl JKBUDKUABL. EH COHBIHIA
MYHail HeMece MYHall OHIMJIEpiHiH >KOFapbl MUHE-
payiIsl KOMIIOHEHTTEPI TOTBIpaK, OeTiHAe KYH Coy-
JIECiH OTKI30eHTIH Kabat Ty3ei.

Kananapoazel monvipaxkmuty, 1acmanybl

KpI3buiopsia Kanacel )oHe 0O0IBIC ayMarbIH A~
FBI ay/IaH OPTAJIBIKTAPBIHBIH TOTIBIPAK, dKAMBLUIFBICHI
TEXHOTEHJIIK JIACTaHYABIH KeJIeCi Typiepine Oeiim:
Tay-K€H OHIIpiCi, KbUTy O3HEPreTUKAaIbIK CTaH-
[USICHI JKOHE aBTOKONIKTEPAIH YBITTHI TYTiHi. My-
HaH 0eJeK, 00JBIC TePPUTOPHACHIHAA OpHAIACKAH
«baliKOHBIP» FaphIII aiylaFel MEH Apasl TEeHI3iHIH
KETIKeH Ta0aHbIHAH KOTEPIUITEH TY3 €Il MEKeHIep-
JIIH 9KOXYHeciHe 03 dCepiH TUTI3ei.

JKanmer, eniMi3fe KajalblK Kepiaep.liH TOIbI-
paK KaMbLIFBICBIHBIH JIACTaHYbIH OaraMJIaliThIH
HaKThl CTaHJIApT HEMECE €peke KalbIlTacIlaraH.
byn mMocenere ko3 jKeTKi3y YIIIH 3JICKTPOHIBI Je-
peKTep KOpBIHJA CaKTallFaH €pKiH KOJ KeTiMJi
FBUIBIMH OJCOMETTEpPTe IOy JKYPTi3ilm KOpHiK.
MaceneH, Oip »karmaija aBTOpJIap KaallapAarkl
Ta3aJILIKTHIH, [IaMAachblH OaraMIaWTBIH 5 JEeHIeHl

LIKaJaHbl OacIIBIIBIKKA alajbl, CKiHIII 3epTTeye
XUMHSITBIK, JTACTAHY/IBIH KUBIHTBIK KOPCETKIIIiHEe
(Zc) HerizaenreH peHTHHT SiCI KOJIAHBLUIFAH, OJ1
ic JKY3iHIe ayblp METalgapablH JKUBIHTHIK, JIaCcTa-
Hybl OOMBIHIIIA TOMBIPAK >KAMBUIFBICHIHBIH JIaCTa-
Hy nenreitimen Oipaeit (Pesuu B.A., Caer 10.E.,
Cwmupnosa P.C. 1990: 8-15). Zc mannepi LLIPK ne-
Mece Kiapk cambIiHaH JKOFaphl MIOFBIPIIAHYHBI Oap
OapIibIK 3JIeMeHTTep YIIiH ecentenred (Salim Y. et
al. 2023: 31-38).

Ak Ke3nepaeH ansiaran Kazakcran Pecny6-
JIMKAChIHJA TOMBIPAKTHIH JACTAHYBIH Capaiay/ bl
aliKpIHIayFa KAaObUIAAHFaH TOCUINEPIiH KHUBIHTHIK
KECTeCiH jkacay Ke3iHJe KepCeTKImTepiH Oenrimi
0ip MOHAEPIH TYCIHIIpYIiH KehOip moincizmikTepi
AHBIKTAIIBI (2-KecTe).

2-kecre — CaHUTApIIBIK-XUMUSIIBIK, KOPCETKIIITep OOMbBIHIIA
TonblpakThl Oaranay (Tipiiinik ety OpTachIHbIH Kayincisairine
apHAJIFaH TUTHEHAIIBIK, HOPMaTUBTEpAi OeKiTy Typasl OYHpBIK,
2021 Heri3iHzne KypacThIPbLIFaH)

XUMHSIBIK 3aTTapIbIH
PYKcAaT eTijireH meKTi
IIAMACBIHBIH aAPTY KUiiri

Kayinrinik nepesxeci /
JIacTaHy Japeskeci

<1 Kayirnci3 / Taza
1-10
10-25
>25

KayinTi / KaTThl JaCTaHFaH

aca Kayinri

OKOJIOTHAJIBIK araT

«Kasruapomer» PMK TapansiHan enimizaid 22
ipl KaJaCBIHBIH TOIBIPAK >KaMBUIFBICBIH/A 5 aybIp
metanabiH (Pb, Cd, Cu, Zn sxone Cr) MIOFBIpIIaHybIH
y37ikci3 Oakpiiay Kyprizineni (3-cyper), HOTHKe-
cinie Kpi3puiopga 0OJBICBIHBIH (3-KECTe), OHBIH
iminge KpI3puiopaa KanachIHBIH TOMBIPAK >KaMbLI-
FBICBIH/IA ayblp METajiap HIOFBIPJIaHy JACHreii 0o-
WbIHIIA — 2-T11 KJIACC — «KayiNTi» IamMachlHa Coii-
kecriri anbikTanibl (Ramazanova E., Lee S.H., Lee
W.2021: 141535).

3-kecTte — KpI3b110p/1a 00IBICHIHAAFEI €111 MEKeH/IeP/IiH TOMBIPaK KaMbUIFBICBIH/IA aybIP METaJIap/IbIH IIOFBIPIIAHY MOH/IEPI, MI/KT
(MHUHHMMaJIBI-MaKCUMAIIBI [IaMa), opTaliat+cTanaapTThl aybITKy («Kasrugpomer» PMK 2015-2023 sxok. OrosieTeHaepi Herizinae)

Eani meken, 6akbl1ay Ke3eHi Cr Pb Zn Cd Cu
Ke3sutopna K., (0,07-2,52) (3,2-97,06) (2,3-45,8) (0,08-2,05) (0,3-23,7)
2015,2017-2023 0,8+0,7 30,6+26,6 12,9+9,9 0,2+0,3 3,244,2
BaiikoHBIp K., (0,01-3,4) (5,5-50,46) (0,33-10,9) (0,01-0,2) (0,1-2,33)
2018-2023 0,6+0,9 18,8+11,3 4,3+2.7 0,1+0,1 0,8+0,6
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Kecmeniy orcanzacwor

Eani meken, 6aKkplinay Ke3eHi Cr Pb Zn Cd Cu
AKOAcTHI /M., (0,02-1,7) (2,2-16,6) (0,4-3,88) (0,004-0,08) | (0,1-0,61)
2019-2023 0,3+0,5 4,743,1 2,0+0,9 0,05+0,02 0,2+0,1
Kynanst /M., (0,03-2) (2,1-13,25) (0,87-5,32) (0,004-0,1) (0,1-0,84)
2019-2023 0,4+0,6 4,942.8 2,3£1,2 0,05+0,03 0,3+0,2
Kazakcran 6 32 23 0,5 3

Eckepmy. Koo Kapa TycneH epekmenenrex mama — [IIPK memmepineH sxorapsl MoHIep; Ka3zakcTaH — ayblp MeTalAapIbIH eTiMi3-
IIiH TOIIBIPAK, JKaMBUIFBICBIH/A TapallybIHbIH KaObuinanran [IIPK memmepi.

OOJBIC OPTANBIFBIHAA MOHUTOPUHITIK 5 aybIp
MeTanabliH Tepreyi OoibiHma IIIPK memmepinen
2-7 ecere jmediH achlll KeTy (pakTiiepi TipKeireH.
BaiikoHbBIp KajachlHAa OpHAJIACKAH Oakbuiay 00b-
eKTiJIepiHAe KOPFachlH MeJIIepiHiH ImaMagad 1,6
ece keOeroi aHbIKTasFaH. backa enjiMekeHaepe
ayblp METaJJIAp/bIH TIPKEIreH MOJIIepi KalbIIThl
ToMeH. OOJIbIC ayMaFbIHJa XPOMHBIH TOIBIPAKTa

Tapaxy KOpCeTKilli IIEKTI MeJILepIeH endyip Te-
MEHIir1 0aKasbl.

AybIp MeTanaapIblH 3epTTEY ayMarbIHbIH TO-
MBIPAK, JKaMBUIFBICHIH/IA IIOFBIPIIAHybIHA HA3ap ay-
JapatelH Ooiicak (cypeT 3), OOJIBIC OpTaibIFBIHAA
kopraceH (3 LIPK), meipeim (2 HIPK), kagmuii (4,1
LIPK) >xene meicThiH (7,9 HIPK) Mmenmepi amanna-
TapJbIK.

3-cypet — TombipakTarsl XumMusUIbIK 3artapabH [IPK ackin kety skuiniri GolibiHIIa Kpi3putopa Kajiacskl MEH ayJaH
OpTaJBIKTApbIHAAFEI KAyINTUIIK JopeKeci
(«Kasrugpomer» PMK 2015-2023 »xok. OroiteTeniepi Heri3iHe KypacThIpbUIFaH)
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JKanakopran aynanel TeMeHapBIK CTaHIHSICHI-
HaH Oacrar, CeIpapusi ©3¢HIHIH TOMEHT1 aFbICHI
JKOHE aHFapbl Oacramajsl. JKaspIk kep e3eHuaepi-
HiH aHFapBIHBIH OACTBI ePEKIIENITi — KeH aJKaIThl
KaMTHTBIH jKaliblTMa TY311 arybiHa. JKalbuIMaHbIH
TOTBIPAFBI KYHAPIIBI OoJazsl, Oay-0akinara eTe Tar-
THIPMAC JIDPyMEHJIEp MEH MUHEPAJI/IBI 3aTTapra Oai.
Anatina, )kalbUIMAaHBIH TaFbl Oip €peKIIeNiri — 03¢H
aFpICBIMEH KEIT€H Maimanbl OOJCHIH, Maiaachi3
00JICHIH OapIIBIK epiTIHAIIEPIiH OCHl TyCTa Kixipim,
TOTIBIPAK, TICH ©CIMJIIK OOWBIH]IA KHHAJIBII KaTybIH-
na. Ochl apKbLIbl, TAPUSHBIH €TETIH/C OpHATAaCKaH
Kazanbl, Apan enni MEKEHJICpiHIH TOIBIPAFbIH/IA
amaca Taynbl JKaHakopraH, TypKicTaH aiiMaFrbIHBIH
aybpIp METaJIJIaphl Ke3/ECIIl KaTaIbl.

3pIMBIPaH KaHAPMAWBIHBIH KaJIbIKTAPbI-
MeH TOMBIPAKTHIH JIACTAHYBI

KasakcTtanHBIH OpTaNBIK OOiriHmeri Immerne-
HICTI DKOJIOTHUSUIBIK JKaFnai «bailkoHBIP» KeIleHIH-
JIeri KBI3METIIEH OalIaHbICTEI, OHIA DKOJOTHSIIBIK
KBI3METTEp 3aHHAMaJbIK 0a3aHbIH KEMIIJIIKTEpiHe
OaifmaHbICTBl JTOpMeHCi3. TONphIaKTRIH JIACTaHYBI
KeIICH ayMarbIH/a, COHJAi-aK FaphIIITHIK 3bIMbI-
paH TaChIFBIIITAP/IBIH YIIBIPHUTYbI KE31HIE FaphbIil-
TBIK 3bIMBIPaH/IaPIbIH O6IIIHTeH OOJiKTepi KyJiaraH
JKepiiepae OpbIH ayajbl. FapbIITIK 3bIMBIPaHIAD
OemiKTepiHiH KyJay aiiMarsl eniMizaig Yisitay, Ka-
paranjpl, Akmodna, [Tapnogap xone IIsirbic Kazax-
CTaH OOJIBICTApBIHIA OpHAJIACKAH €IIPYip ayMak-
Tapbl aibin katelp. Capanmibiiap/siH Oaraaaysbl

OoiibIHIIA, 3BIMBIPDAH OTHIHBIHBIH JKaHy ©HIMIepi-
MEH JKOHE 3BIMBIpaHAApABIH OeJiHreH OeiikTepi-
MEH JIacTaHFaH XEPJiH JKalIbl ayJdaHbl [MIaMaMeH
9,6 MMJUTHOH TeKTap bl KYPaiIbl.

«balikOHBIp» KellIeHi OFaH ipreyec aymakrap/a-
FBI TOTIBIPAK, >KaMBUTFBICBIHA TEPic ocep ereri. byn
OTBIH MEH OHIPIiC KaJIIBIKTaPBIHBIH TOT1TY1 Ke3iH e
TOTIBIPAKTHIH JIACTAaHYbl HOTIKECiHAE Maiiia Goma-
Ibl. TONBIPaKTBIH €H KON JlacTaHybl 3bIMBIpaHap
VIIBIPBUTFAH Ke37Ic TOTEHINE KaFaaiinapaa 001asl
(Almaganbetov N., Grigoruk V. 2008).

AcuMMeTpUSIIBIK nuMeTnaruapasut (1,1 — ou-
Metwiruapasud, AJIMIT, KOATBI aTaybI«TenTHI») —
3BIMBIPAH YKaHapMaiibl, balilKOHBIp FapbIll aiarbl
KaFaalblHAa KOpIIaFaH OpTaFa CHill, TONBIPAKThIH
TOMEHT1 Ka0aTTapbIHa KBUTBICTAIT-KBUDKUIBI (KECTE
4). 3piMbIpan TachIFbIITEIH (3T) OipiHIIi caThICHI,
IMTATTHIK JKaFIaiia, COTTI YIIBIPBUTFAHHAH KEHiH
KYJaiapl, Oyl perTe opTypii AepeKkTep OOoHbIHIIA
Oaktapma 2 ToHHara neiiH xanOaran AJIMIT ka-
naael (Kenessov B. et al. 2012: 78-85; Efremov
S. et al. 2021: 101962) memece 0,6-man 4 ToHHaAFa
neitin xanOaran AJIMI xoHe mamameH 4 TOHHa
N,O, — mmnasor rerpaokcuai Kanaasl (Carlsen L.,
Kenesova O.A., Batyrbekova S.E. 2007: 1108-
1116). Terenme >xarmaiima, 3T amaTeHBIH canma-
peiHaH xaHapMmail 6akrapeiaga 200-gen (Kenessov
B. etal. 2012: 78-85) 600 Tonnara feifin xxaHapmaii
koMmmoHeHTTepi 6omysl MmymkiH (Koroleva T.V. et
al. 2021: 115711).

4-xecre — 3I>IMI>IpaH OTBIHBIHBIH KaJIILIKTapbIHAH TONBIPAKTBIH JIaCTaAHYbI

AyMarbl TonbIipak TYpi

Jlacrany neHreiii JlacTany Ke3i, :KbL1

Opransik Kazakcranubsiy Yiasitay

MIeJICHTTIH allbIK Kapa-

«Coro3» 3T kyunay aiimarsianarsl T-1

BaiikoHbIp Fapbill aiiarbIHbIH

. HIeJIIIH CYyp-KyOa
aliHaIackl JUH CYP-KY

. .
aynansl (Y-25) KOHBIP aybIp KyMOAIIIIBIKTHI ereyens kepocuHi, 2018
Aunraii xone Cayslp-TapOararaii, TayJbl KOHBIP opTalia ! eneveis «Coro3» 3T kynay aiimarsiaaarsl T-1
[erreic Kazakceran (Y-30) KYMOAQJIIIBIK, Y kepocuHi, 2018
2520420 mr/xr

«IIpoton-M» 3T anar opHbIHAAFbL
AJIMI, 2013

3608+15 mr/kr

Kpizpmopaa o6meicer Kapmakims
ayTaHbl

LIOJI/IiH COPTaH TaKbIp

PC-20 «Inenip» 3T anar opHBIHIAFBI

4 *
228 LIPK AJIMT, 2006

Ecxepmy. 'Bekeshev Y. et al., 2023; *Kosyakov D.S. et al. 2019: 335-344; 3Zhubatov Z K. et al. 2016: 491-499; “Bucapuesa I11.C.
u np. 2012: 108-116; AAMI" — Acummerpusutblk numetmiruapasus; 3T — 3piMbIpaH-TackiManaaymsl, * — AJIMIT TonbipakTars

IIPK — 0,1 mr/kr.

JKanmel, 4-kecte OOMBIHIIA 3BIMBIPAH OTHIHBI-
HBIH Kypammac Oemiri AJIMI', sFHU TenTUimig TO-
MBIPAKTaFbl MICKTI PYKCAT €TIAreH KOHICHTpAIlHsi-
CHIHBIH YCBIHBUTFAH Memepi— 0,1 MI/Kr ekeHIITiH

€CcKepe OTBHIPBII, 6Te KOFAphl Jel alTyFa Oomaibl
(xaeBa M.E. m ap. 2010: 267-271). Temenmeri
4-cyperte «baliKOHBIp» Fapblll alaFbIHAH YIIbI-
peutateiH  «Coro3y, «IIpoTroH-My, «JlHETp» 3BI-
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MBIPaH TAaCBIFBILTAPHl IITATTBHIK JKOHE amaTThIK
KyJiay opbelHAapbiMeH Oepinren. Herisi, «baitko-
HBIP» Faphlll AlJIaFbIHAH YIIBIPBUIFAH 3bIMBIPaH-
TACBIFBIIIITAPBIHBIH €KIHIII JKOHE YIIIHIII OJIOKTaphI
KaHapMmai OaxkTapbl OOJBIN TaOBLIaIbl JKOHE OJlap

LITATTBIK JKaFlaia 3bIMBIPAHHBIH YIIy TPaeKTO-
pHUSCHI OOMBIHINIA €IMI3MiH YJIBITay OOJBICHI TEp-
putopusiceiHna «YIbITay» oObekTiciHe, IlIbIFbic
Kazakcran oOmbIChIHBIH «AnTai» xoHe «Caybip-
TapOararaii» o0beKkTiNEepi ayMarbIHa KyJIaybl THIC.

YenoaHbie 0Go3HaveHns

: 3T xymay opms

4-cypet — 3pIMbIpaH OTBIHBIHBIH KypaMaac 0eJiriMeH TONMBIPAKThIH JTaCTaHybl

Conpaii-aK, TONMbIpaK KypPbUIBIMBIHAAFE 1,1-11-
METWITHAPa3UHHIH KypaMmblH Oarajay ojicTepiH
€CKepY KaXeT, OUTKEHI 3bIMbIPAH OTHIHBIHBIH KOM-
MMOHEHTTEPIH AaHBIKTAyAaKOJIaHBUIFAH 8P TYpIi

oaicrepi (KOMD Hemece epiTKilIeH dKCTPaKIHs-
Jay) 3bIMBIPAH TACBHIFBIIIBI aNaThIHBIH Oip JKarja-
WBIH TaNAayablH 631HAe MYJJIEM OPTYPIl HOTHXKE-
nep Oepeni (5-kecre).

5-kecte — AHBIKTay d11icTeMeciHe OalimaHBICThI TONMBIPaKTaFsl A /IMI MIOFBIpIaHybIHBIH JHHAMHKACHI

AJIMI mwoFBIpIaHybIHBIH ©3repici, MI/KT

AyMarbl

TombIpak TYpi

AHBIKTay dJicTemMeci

1 ToymiKTeH KeliH

1 KpLIIaH Kein

baiikonbIp Fapein
alyIaFpIHBIH, MaHANBI

HI6JIIH Cyp-Ky0a

' karThl (hasais

520420 13,47
MHKPOIKCTPAKIHS
P
epiTKilmeH 608415 15.6
9KCTPAKLHsIAY
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Kecmeniy orcaneacwi

Aymarbl

Tomeipak Typi

AJIMI" mIoFsIpIaHyBIHBIH ©3Tepici, MI/KT

AHBIKTaY 97icTeMeci

1 ToymikTeH Keilin

1 sKpIIgAH KeHin

COJITYCTIK IIOJIIEp
aiimarsl, baTbic

HIeJIiH Ky0a jKeHLT
KYMOAJIIIBIKTHI

3 ManasblK, yIriik
TOXIpnuoe

434

68,6

Kazakcran

|

Ecxepmy. 'Kosyakov D.S. et al. 2019: 335-344; *Zhubatov Z.K. et al. 2016: 491-499; *Kacumos H.C., Kpeueros ILII., Koponesa

T.B. 2006: 668-670.

JlactaHFaH TOMBIPAKTHI EPITKIMITICH 3KCTPaK-
[UsUTay HOTHOKECIHJIC TOTEHIIIE KaFjaiian 0ip Toy-
JK ©TKEH COH koHe Oip JKbUIIaH KeiiH (5-kecre),
KaTThl (pa3ajibl MHUKPOIKCTPAKIUSMEH OHJICYICH
KeWiHT1 maMa/iaH epyip acaTblH MOHJIEP AJIBIHJIBI.
byn KOMD ce3iMTalIbIFBIHBIH JKOFaphl IIETiHE
JKOHE HTI31JIeTiH aKMapaTThl KATHOPIIEY KaXeTTisi-
rine OainaHpICTBI 00ybl MyMKiH. Kanali Gosranna
Jla, TOTIBIPAKTAFbI 3bIMBIPAH OTBIHBIHBIH KYpaMmac
OOJIIKTEpiH aHBIKTAYJIbIH OaraMa 9iCTEePiH JaMbl-
Ty OCBI 3epTTey OAFBITBIHJIAFBI FHUTBIMHU TOCIIACPII
KETIAIpyre MYMKIHAIK Oepei.

KopbIThIHABI

1. TombIpak — xep OCTIHIETT Ke3-KeJIreH TipIiri-
JIK MECiHIH eMip CYpyiHe Ka)XeTTi KaJIblHa KeJeTiH
3 pecypcThiH (aya, Cy, TOIbIpak) Oipi 00BN TaOkI-
Jmaapl JKOHE BDKIAFATTBUIBIKIICH KYTIM JKacaiFaH
JKaFJ1aii/1a oJ1i MBIHJIaFaH XbUTIap OOWbI Naiiaiany-
Fa Jkapam[sl. JlereHMeH, TONBIPaKThIH Kai-KyiiHe
JKeTe MOH OepMeid, OHBI JtacTay coHrbl 200 xblina
Oeneq anbi kemneni. Herisi, TOMBIpaKTHIH JTaCTaHYBI
2 rtomka OeiHeMi: TaOUFU KOHE AHTPOIOTCHIIK,
COHBIH IMIiHAE ajaM SpeKeTi calJapblHaH TOIIbI-
PaKThIH TEXHOTCHJIIK JIaCTaHYbl KOpIIaFaH OpTara
SKEJIETIH OpacaH 30p 3aJ1ajbl OOMBIHINA Kot OacTar
TYp;

2. Kp3butopsia OOJNBICHIHBIH TOIBIPAK, PECYpPC-
Tapbl TEXHOTSHJIIK JIACTAHYBIH 4 TYpPIHEH €peKIIe
3apjarn meryae: pagnoHyKIUATIK JIacTaHy, MyHai
JKOHE Ta3 OHAIPY/OHJEY CalaChIHBIH KbI3METIHCH
JlacTaHy, Kajlalnapaarbl TOMBIPAKTHIH JaCTaHYbI, 3bI-
MBIPaH TACBIFBIITAP OTBIHBIHBIH KYpaMm OeJiKTepi-
HEH JIaCTaHy;

3. TombIpak >KaMbUIFBICBIHBIH PaIUOHYKIHJITIK
JACTaHyBl SIIPOJBIK CBIHAKTAP KYPTi3YIiH, ypaH
JKOHE MYHal-Ta3 KeH OPBIHJIAPbIH 0apiay MEH ©H-
TIpYOiH, PaJdOaKTHBTI KaJJbIKTAPIbIH JKUHAKTA-
JIYBIHBIH casijiapbl 0okl TaObUTa bl KbI3bUTOpIa
OOJIBICBIHBIH ayMarbIH/Ia PAIUOHYKIH/TIK JTaCTaHy
ypaH KeH OpbIHIapbIH 0apiay, eHIipy, TaChIMAaJIay,

eHJIey OaphIcbIiHIa OalKanaapl. YpaH pyaachl 00-
JIBICTBIH OHTYCTIK-IIBIFBICEIHIIA JKaHaKopFaH ay/a-
HBIHBIH TEPPUTOPHUACHIHIA OpHajackaH Celpaapus
npoBuHIUsCHHBIH Contyctik Kopacan, Wipken,
Ownrycrik KapamypsIH KeHIITepiHeH oHIipiiei;

4. MyHaii-ra3 KeH OpbIHJapbIH Oapnay, eHIipy,
TackIMaliay, OHIeYy OapbIChIHAA MYHAH XOHE MY-
Hall eHIMJIepl KOpIaFaH OPTaHbIH KOMIIOHCHTTEPI
— Cy, aya jkoHe TOTBIPaKKa TapaJIbIll, YIKEH 3aiaj
KenTipeni. MyHaii-ra3 KeH OpBIHIAPHI OOJBICTHIH
conTycTik Oemiriane YpiTay OONBICEIMEH IIIeKapa-
Jac aiiMaKkTa OpHaJacKaH;

5. Kananapnarsl TONBIPaKTHIH JIACTAaHYbIHA OKE-
JeTiH (akTopiap — ayblp MeTanap, >KbUIy DIEKTP
OpTAJIBIKTAPhl, aBTOMOOWIIb YKaHAPMAWBIHBIH TY-
Tinzepi xxoHe T.0. Kazakcranmarsl ipi 22 KalaHbIH
SKOJIOTHUSIIBIK, JKal-KYWiH KYHZIENIKTI MOHHTOPWUHT
JKacar, caparTan OTbIpaThiH 0acThl yiibiM — «Ka3z-
ruapomer» PMK, MekeMeHiH MIbIFapFaH KOIDKbII-
JIBIK, OFOJIJICTEHICPIH capariTar, Tajuay OapbIChiHa
Kp3b1T10p 12 KAITaCKIHBIH TOIBIPAK, YKaMBLUTFBICBIHBIH
JacTaHy JIeHrehi — 2-1i Kilace — «KayinTi» mama-
ChIHA COIKeC KeNeTiHMAIri aHbIKTaNIbl. byn xepmue
XKITi Hazap aygapaTbiH kalT — Celprapusi e3eHiIHIH
Kai-kyHi, ce6ebi, 03eH OOMBIMEH JKOFaphlaa OpHa-
nackan JKanaxopraH, lllueni aynangapel monume-
tann (Lankwus), ypan (Kopacan), nement (I'exy0a)
OHJIIpICl JaMbIFaH aliMakTap OOJIBIT TaObLIAJIbI.
ATanraH eH/Jlipic OpBIHIAPbIHAH NAPHsI CYbIHA Kl
KOCBUIFAaH CapKBIHJABI Cylap KYpaMbIHIAFbI aybIp
MeTalijaap, PaJuOHYKIHUATED ©3€H arbIChIMEH To-
MEHT'€ JKbUIBICTAI-)KbUDKBII, JKalbUTIMAJIAPJIbIH KY-
HapIIBl TOMBIPAFbIHA ipKimin Kananel. HaTmkecinae
ipl eHIpIC OPHBI KOK TOMCHJIC OpHAJIACKAH eI
MEKEHJIEp/IiH TOTBIPAaFbIHAH aybIp MeTanaap TaObl-
JBIT OTHIP. By — eTe ananmaTapibiK skargai.

6. 3BIMBIpaH OTBHIHBIHBIH KypaMmjac OeiKTe-
piMEH TOTBIPAKTHIH JIACTAHYHI TilTi 3bIMBIPAH Ta-
CBIFBIIITHl YIIBIPYJBIH IITATTHIK PEXUMIHIE e
Oaifkanajpl, anmaTThIK JKaFJall OpbIH aliFaH Ke3Je
KOpIllaFaH OpTara, ocipece TOIbBIPaK >KaMBUIFbI-
ChIHA TOTUIETiH 3BIMBIPAH OTBHIHBIHBIH MOJIIepi

13
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OipHemie ecenen apThill Kereai. EBpasust KypJabl-
FBIH/IA €H aJFall KYPBUIBII, OChI KYHT'e JICHIH KbI3-
MET eTill KeJie kKaTKaH, «ballkoHbIp» Fapbll aiina-
FBIHAH YIIBIPBUIATBIH 3BIMBIPAHJIAD JKaHAPMANbI
KOMIOHEHTTEPiHIH TaOWFU Teme-TeHAIKTI Oy3ybl
OTaHIBIK, PECEWNTIIK FalpIMaapaan Oenek EBpoma
KYPJIBIFBI 3€PTTCYIIICPiHIH A€ KBI3bIFYIIBUIBIFBIH
Ty IBIPAIbL;

7. TombIpakThl JacTayAblH aTalFaH TYpPJIEPiHiH
BIKTHMaJI cebenrepiniy 0ipi — emmi3ae KoHEe MeM-
JIEKeTapasbIK JICHTei/le KaObUIIaHFaH aHTPOITOTEH-
JIIK apayiacy/ibl peTTey CalachIHIaFbl HOPMATHBTIK-
KYKBIKTBIK, 0Oa3aHBbIH OJICI3/Iiri OOJBINT CaHaIaJbl.
Byn typreima aminTiH Gip yIIBI — HMHBECTOpJapFa
KOJIAMIIbI KIIUMAT KAJBIITACTBIPY MaKCAaTBIMEH Ka-
CaJBIT OTBIPFAH MAXKOYPIIi KagaMm.
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223.
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ANALYSIS OF THE POTENTIAL FOR DEVELOPING
“SMALL SMART CITIES” IN KAZAKHSTAN: THE CASE OF THE SHU,
AYAGOZ AND SHALKAR CITIES

This study investigates the potential for developing “small smart cities” in Kazakhstan, using Shu,
Ayagoz, and Shalkar as case studies. The research addresses the need for balanced territorial develop-
ment through digital transformation, emphasizing the importance of extending smart city concepts be-
yond major urban centers. Employing a mixed-methods approach, the study integrates the Smart City
Readiness Index (SCRI), stakeholder insight analysis, and governance assessment to evaluate these cities’
preparedness for smart transformation. The findings reveal substantial disparities in readiness across the
three cities. Shu demonstrates the highest level of readiness (43%) across key dimensions, including
digital infrastructure, economic potential, and stakeholder engagement. Ayagoz and Shalkar, though
strategically located as transport hubs, lag due to weak institutional capacity, limited digital infrastruc-
ture, and insufficient stakeholder participation. All cities show notably low performance in environmen-
tal sustainability and public-private partnership development. Stakeholder analysis further highlights
Shu’s relative strength in intersectoral coordination, public engagement, and trust-building mechanisms.
Meanwhile, Ayagoz and Shalkar face challenges in mobilizing local academia, international partners,
and civil society. Governance assessments underline the need for improved local administrative capac-
ity, consistent funding, legal clarity, and digital governance practices in smaller municipalities. The study
concludes that while small cities like Shu have foundational advantages for implementing smart city
initiatives, significant institutional, infrastructural, and participatory challenges remain in Ayagoz and
Shalkar. The authors recommend targeted policy interventions, enhanced stakeholder collaboration, and
pilot projects tailored to local contexts. The research contributes to the discourse on equitable digital ur-
banization and offers practical insights for policymakers aiming to foster inclusive and sustainable smart
city development in secondary urban centers across Kazakhstan.

Key words: small smart cities, Kazakhstan, digital infrastructure, governance, stakeholder engage-
ment, sustainable urban development.
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KaszakcraHAafbl «LLIAFbIH aKbIAAbI KAAAAAPAbI» AAMbITY DAEYETIH TaAAay:
Ly, Asire3 xeoHe Lllaakap KaAaAapblHbIH, MbICaAbIHAQ

byA 3eptTey KasakcTaHaarbl «laFblH aKbIAAbI KaAaAapAbl» AamblTy aAeyeTiH LLly, Agre3 >xeHe
LLlankap KaAaAapbiHbIH MbICaAbIHAQ KQpPACTblpaAbl. 3epTTeyAiH MakcaTbl — UMGPAbIK, TpaHChopMaums
APKbIAbI ayMaK ThIK, TEHFEPIMAT AAMYAbl KAMTaMachl3 Ty KaXXeTTiAiriHe ykayan 6epy >KeHe akbIAAbl KaAad
TY>KbIPbIMAAMACBIH ipi MEranoAMCTEPAEH TbIC OHIPAIK LWaFblH KAaAaAapFa €Hri3yAiH MaHbI3AbIAbIFbIH
aKbIHAQY. 3epTTey asCbiHAQ apaAaC 8AICHAMAABIK TCIA KOAAAHbIAbIM, OFaH «AKbIAAbI KaAaFa AAbIHABIK,
uHaekci» (SCRI), MyaAeAi TapanTap TaaAaybl XeHe 6Hackapy >KyiheciHe KaTblCTbl Harasay aaictepi
eHri3iAail. HoaTuxkeAep 3epTTeAreH YLl KaAaHbIH AAMbIHABIK AEHTeNiHAE aliTapAbIK Tar aiblpMaLLbIAbIKTap
6ap ekeHiH kepceTTi. LLly Karacbl UMGPAbIK, MHPaKYPbIAbIM, SKOHOMMUKAABIK, SAEYET XXOHE MYAAEAI
TapanTapAblH KaTbICybl CUSIKTbl HEri3ri eAllemMaep OOMbIHLIA €H, >KOFapbl AAMbIHABIK, AeHreniH (43 %)
kepcetTi. Agres 6eH LLlaakap Karaaapbl KOAIKTIK-AOMMCTUKAABIK, XKaFblHAH CTPATErMSIAbIK, OpPHAAACYbIHA
KapamacTaH, MHCTUTYLIMOHAAABIK, DAEYETTIH BACI3AIM, LMMPAbIK, MHPPAKYPbIAbIMHBIH, XKETKIAIKCI3AITI
JKOHE MYAAEAI TapanTapAblH TeMeH 6GeAceHAiAiri cebenti apTTa KaAbin OTbip. bapaAblk, Kararapaa
SKOAOTMSAABIK, TYPAaKTBIAbIK, MEH MeMAeKeTTIK-)KeKeMeHLUIK 8pINTecTiKTi AaMbITy KepceTKilTepi
eTe ToMeH. MyaAeAl TapanTapmeH XXyprisiareH 6arasay LLly KaAacbiHbIH CeKTOpapaAblK, YHAECTIpY,
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TbICY >KOHE CeHiM KaAbINTaCTbIPY TYPFbICbIHAH CAaAbICTbIPMAAbI aPTbIKLLIbIAbIKTapFa Me eKeHiH KOpCeTTi.
A Asires 6eH LLlaakapAa >KepriAikTi akaAEMMSIAbIK, OPTa, XaAbIKapaAblK, CEPIKTECTEP MEH a3amaTTblK,
KOFaMAbI XXYMbIAABIDYAQ €AEYAT KMbIHAbIKTApP GarkaraAbl. backapy maceaeaepi 6oiibiHILIA 3epTTey Ho-
TUXKEAePI LWaFblH KaAaAapAQ OKIMLLIAIK peCcypCTapAbl HbIFaTy, Kap>KbIAQHABIPY TYPaKTbIAbIFbIH KamMTa-
MacbI3 eTy, 3aHHaMaAbIK, 6a3aHbl HAKTbIAQY XKOHE LMMPAbIK 6ackapy TEeTIKTEPIH XKETIAAIPY KaXKeTTiriH
kepceteai. KopbiTbiHAbIAAM KeAe, LUy cekiaai Karanapaa akbiAAbl Kara GacTamaAapbliH iCKe acbipy
YLWiH ipreai aafbiwapTtrap 6oaca, Adres 6eH Lllaakapaa MHCTUTYLMOHAAABIK, MHGPAKYPbIABIMABIK,
>KOHE KATbICYLUbIAbIK, CUMATTaFbl EAeYAI KeAepriAep CaKTaAbiM OTbIP. ABTOPAAP HaKTbl aMaKTbIK, XKaF-
Aaiinapra 6eliMAEATeH MUAOTTbIK, X)KOOAAAPAbI iCKe acbIpyAbl, CasiCaTTbl MaKCaTTbl TYPAE YAAECTIPYA|
JKOHE MYAAEAI TapanTapMeH e3apa apeKeTTecTIKTI KyLIenTyAl yCbiHaabl. Bya 3epTTey KasakcraHaarbl
TeHrepiMAl UMGPAbIK ypOaHU3aLMSHbI IATEPIAETYTe JKOHE LIAFblH KAAAAAPAAFbl TYPAKThl aKbIAAbI AAMY
MOCEeAECiHEe KATbICTbl CasicaTKEPAEPre HaKThl YCbIHBbICTAP YCbIHYFa GafFbITTaAFaH.
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AHaAM3 noTeHLMaAa Pa3BUTUSI «MAABIX YMHBIX TOPOAOB»
B Ka3zaxcraHe: Ha npumepe ropoaos Ly, Agro3 u LLlaakap

AaHHOe nccaepOBaHME MOCBSILLEHO OLeHKe MOTeHLMaAa PasBUTUSI «<MAABIX YMHbIX FOPOAOB» B Ka-
3axcTaHe Ha npumepe ropoaos LUy, Adros u LLlaakap. Pabota oTBevaeT Ha HEOGXOAMMOCTbL obecre-
YyeHusi cHAaAAHCUMPOBAHHOIO TEPPUTOPMAABHOIO PA3BUTUS MOCPEACTBOM LMPOBON TpaHCopmaLmm,
NMOAUYEPKMBAs BaXXHOCTb PACMPOCTPAHEHUs KOHLEMLMM YMHbBIX FOPOAOB 3a MPeAeAbl KPYTHbIX Merarno-
AVMICOB. MeToAOAOrMUYECKM UCCAEAOBaHME OCHOBAHO HA CMELLaHHOM MOAXOAE, BKAIOUAIOLWEM MHAEKC
rOTOBHOCTM K CO3AaHMIO YMHOro ropoaa (Smart City Readiness Index — SCRI), aHaAM3 BOBA€UYEHHOCTM
3aMHTEPEeCOBaHHbIX CTOPOH M OLIEHKY MEXaHM3MOB yrpaBAeHMs. Pe3yAbTaTbl MOKa3biBAIOT CyLECTBEH-
Hble Pa3AMuMs B YPOBHE FOTOBHOCTM TPEX ropoAoB. [opoa LUy npoAeMOHCTpHMpOBaA HaMBbICLLYIO CTe-
neHb rOTOBHOCTU (43%) MO KAKOUYEBbIM HampaBAeHUsIM: LMdpoBas MH(PPACTPYKTYpa, IKOHOMUYECKMIA
MOTeHLUMAA M yyacTue 3aumHTepecoBaHHbIX CTOPOH. B To Bpems kak Asdros u Lllaakap, HecMoTps Ha
CTpaTernyeckoe TPaAHCMOPTHOE MOAOXKEHUE, OTCTAOT M3-32 CAAObIX MHCTUTYLIMOHAAbHbBIX BO3MOXXHO-
CTel, OrpaHUYeHHOM LMgPOBOI MHPPACTPYKTYPbl U HEAOCTATOUYHOrO BOBAEYEHUSI MECTHbIX aKTOPOB.
Bo Bcex Tpéx ropoaax oTMevaeTcst 0COOGEHHO HU3KMIA YPOBEHb Pa3BUTMS 3KOAOMMUYECKON YCTONYMBO-
CTU 1 MeXaHM3MOB FOCYAQPCTBEHHO-YaCTHOrO MapTHEPCTBA. AHAAU3 3aMHTEPECOBAHHbIX CTOPOH Bbl-
SIBUA CPaBHUTEAbHblE npenmyLiecTsa LLly B MEXXCEKTOPHOM B3aMMOAEMCTBMM, 0OLLLECTBEHHOM y4acTUm
M MexaHn3mMax (hopmmnpoBaHmns AoBepusi. Hanpotus, Agro3 u LLlaAkap cTaakMBaloTCs C TPYAHOCTSIMU B
MOBUAM3ALMM AKAAEMUUYECKMX UHCTUTYTOB, MEXKAYHAPOAHBIX MAPTHEPOB M FPAXKAAHCKOrO 06LIecTBa.
OueHka ynpaBAEHYECKMX acrekToB MOAYEPKMBAET HEOOXOAMMOCTb YKPENAEHWUsS aAMUHUCTPATUBHOIO
MOTEHLMAAA HAa MECTHOM YPOBHE, 06ecrneyeHms yCTonumBoro (hmHaHCMPOBaHUWsI, COBEPLLEHCTBOBAHMS
HOPMATMBHO-NPaBOBOM 6a3bl M LUM(MPOBOro yNpaBAEHUSI B MAAbIX MyHULMMAAUTETaxX. B 3akaoueHue
OTMEYAETCS, UYTO HECMOTPS Ha HaAmnume 6a3oBbix ycAroBui B LUy, peaan3aumst yMHbIX FrOPOACKMX UHUW-
umMatme B Agrose u Lllaakape TpebyeT NpeoAOAeHMs 3HAUUTEAbHbIX MHCTUTYLIMOHAAbHbIX, MH(pa-
CTPYKTYPHbIX M KOOPAMHALMOHHbIX 6apbepoB. ABTOPbI MPEAAAraloT BHEAPEHUE MUAOTHbIX MPOEKTOB
C YYETOM MEeCTHOM crneunrKr, pasBUTHUE MEXCEKTOPAABHOIO COTPYAHMYECTBA U LieAeHaNpPaBAeHHble
NMoAMTUYECKME Mepbl. MiccaepAOBaHME BHOCUT BKAQA B HAYUHbIN AMCKYPC MO BOMPOCaM CrpaBeAAMBOMN
umdpoBor ypbaHmM3aumMm 1 NPeAOCTABASET NMPAKTUYECKME PEKOMEHAALIMU AAS PA3BUTUS YCTOMYUMBDIX
YMHBIX FOPOAOB B PerMoHaAbHbIX LieHTpax KasaxcraHa.

KatoueBble cAoBa: Manble yMHble ropoaa, KasaxcrtaH, umdpoBas nHgpacTpykTypa, ynpaBaeHue,
3aMHTEpeCcoBaHHble CTOPOHbI, YCTOMYMBOE FOPOACKOE pa3BUTHE.
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Introduction

In recent years, the concept of Smart Cities has
gained significant global attention as a forward-
looking approach to urban development, aiming to
enhance the quality of life for citizens through digi-
tal innovation, efficient governance, and sustainable
infrastructure. While much of the focus has been
on large metropolitan centers, the development of
“small smart cities” has emerged as a critical path-
way for balanced regional growth, especially in
countries like Kazakhstan with vast territories and
diverse urban profiles.

Recent studies have begun to explore the readi-
ness and potential of various Kazakhstani cities to
embark on smart city transformations. A 2024 clus-
ter analysis identified Almaty and Astana as leading
candidates for smart city development, with cities
like Aktobe also showing distinctive features that
could support such initiatives. However, the analy-
sis also highlighted deep regional inequalities that
could impede the successful implementation of
smart city projects in other areas (Urdabayev et al.,
2024).

In smaller cities, such as Shu, assessments have
revealed challenges in urban system planning, with
residents expressing dissatisfaction across multiple
dimensions, including environmental, social, and
economic aspects. Nonetheless, the city’s strategic
location as a transport hub and its cultural signifi-
cance present opportunities for targeted smart city
interventions that address local needs and leverage
existing assets (Satterthwaite, 2021).

The national government’s commitment to smart
city development is further evidenced by the estab-
lishment of the Reference Standard of Smart Cities
in 2019, aiming to standardize approaches across
various urban centers (Abdrassilova & Aukhadi-
yeva). Moreover, initiatives like the Smart Astana
project and the development of digital infrastructure
in cities such as Agkol demonstrate the feasibility of
implementing smart solutions even in smaller urban
settings (Ismagulov & Chukubayev, 2024).

The global discourse on smart cities emphasizes
the importance of stakeholder engagement, espe-
cially in SMCs. Ruohomaa et al. (2019) argue that
successful smart city development in smaller mu-
nicipalities hinges on the active participation of lo-
cal stakeholders, including citizens, businesses, and
academic institutions. This collaborative approach
ensures that smart city initiatives are contextually
relevant and address the specific needs of the com-
munity.

Kazakhstan’s national strategic vision empha-
sizes digital transformation, inclusive governance,
and improved public services across all regions.
However, the readiness and capacity of small cit-
ies to adopt Smart City principles remain underex-
plored. This study focuses on three representative
small cities (Shu, Ayagoz, and Shalkar) to assess
their potential for smart city development. These
cities vary in geographic location, administrative
structure, and socio-economic conditions, offering
valuable insights into the challenges and opportuni-
ties facing smaller urban centers.

The objective of this research is to conduct a
comparative analysis based on key dimensions such
as digital infrastructure, institutional readiness,
stakeholder engagement, and governance frame-
works. By evaluating these dimensions through sur-
vey data and contextual analysis, the study aims to
identify strengths, gaps, and strategic recommenda-
tions for fostering sustainable smart city initiatives
at the small-city level in Kazakhstan.

Literature review

The concept of smart cities has gained signifi-
cant traction globally, offering innovative solutions
to urban challenges through the integration of in-
formation and communication technologies. In Ka-
zakhstan, while major cities like Almaty and Astana
have been at the forefront of adopting smart city ini-
tiatives, there is a growing interest in exploring the
potential for developing small smart cities across the
country.

Smart City Potential in Kazakhstan: A recent
study by Nurbatsin et al. (2023) employed cluster
analysis to evaluate the potential of Kazakhstani cit-
ies for smart city development. The analysis consid-
ered indicators such as human capital, infrastructure,
education, information technology, and production.
The findings revealed that Almaty and Astana pos-
sess the highest potential, while cities like Aktobe
exhibit distinctive features that could either facilitate
or hinder their smart city development. The study
also highlighted significant regional disparities, sug-
gesting that some cities may require more substan-
tial investments to initiate smart city projects.

Urban Planning and Sustainability in Smaller
Cities: Sustainable development in small towns is
closely tied to socio-economic stability, effective use
of local resources, and diversification of economic
activities (Ycenos et al., 2024). Kazakhstan’s shift
to a new phase of development requires balanced
territorial planning and infrastructure enhancement
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(Nyussupova et al., 2022). Cities, as hubs of hu-
man and material resource reproduction, are crucial
to this transition. Kogabayev and Banerjee (2024)
conducted a systematic review of smart governance
in Kazakhstan, highlighting the role of digital infra-
structure, citizen participation, transparency, and
data protection. They advocate for a collaborative
governance model aligned with global standards,
particularly relevant for Small Cities implementing
smart city strategies. In the case of Shu city, Sakhat-
bekovna et al. (2024) assessed urban planning based
on residents’ perceptions across six dimensions.
The study found low sustainability in most areas,
with relative strength only in cultural and religious
aspects. The authors stress the importance of inclu-
sive policymaking to improve planning outcomes in
smaller cities.

Integration of loT and Al in Smart Cities: In-
novative development drives industrial, economic,
and social progress in cities, yet a comprehensive
analysis of influencing factors remains limited
(Typmanosa et al., 2024). The integration of Internet
of Things (IoT) and Artificial Intelligence (Al) is es-
sential for advancing smart cities. Ishaq and Farooq
(2023) reviewed loT applications in urban settings,
highlighting key challenges such as data privacy, se-
curity, interoperability, and standardization—issues
particularly relevant for smaller cities with limited
capacity. Similarly, Wang et al. (2021) emphasized
the potential of loT and Al in enhancing urban ef-
ficiency, citing global examples like Singapore and
Copenhagen, while noting adoption barriers in de-
veloping countries.

Smart Cities and Sustainable Development
Goals (SDGs): Aligning smart city initiatives with
the SDGs is essential for balanced urban develop-
ment. Smart cities, driven by digital technologies
and data governance, can support economic, envi-
ronmental, and social sustainability (Mehmood et
al., 2024). A systematic literature review by Sharifi
et al. (2024) identified both benefits and trade-offs
in this alignment, noting risks like privacy issues
and rising social inequality. Martin et al. (2024), in
a review of over 200 studies, found smart cities can
advance multiple SDGs, but warned that digitaliza-
tion may deepen the digital divide, particularly in
smaller or rural areas (SDG 10). In Kazakhstan, ef-
forts like the “Digital Kazakhstan program aim to
foster sustainability through digital transformation.
However, researchers stress the need for stronger
integration of the SDG framework into local smart
city strategies, especially in resource-constrained
small cities (Sakhatbekovna et al., 2024).
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Governance Challenges in Developing Coun-
tries: Governance is key to the success of smart city
initiatives, yet developing countries like Kazakhstan
face major challenges, especially in smaller cities
with limited institutional and infrastructural capac-
ity. A common issue is the lack of policy coherence
and institutional strength. Historically, Kazakh-
stan’s urban development was driven by industrial
centers rather than strategic governance (Mishchen-
ko & Mishchenko, 2023). Fragmented governance
structures, as seen in many developing countries,
result in poor coordination and unclear account-
ability (Tan & Taeihagh, 2020). Although national
frameworks like Digital Kazakhstan and the 2019
Reference Standard for Smart Cities exist, regional
implementation is inconsistent. Local governments
often lack technical expertise and financial auton-
omy, particularly in small cities like Shu, Ayagoz,
and Shalkar.

Budget constraints further hinder smart infra-
structure investments, which are often deprioritized
in favor of essential services like housing and water
(Sargiotis, 2024). Socio-economic inequalities com-
pound these issues, with limited internet access and
digital literacy in smaller cities widening the digital
divide (Martin et al., 2022; Omweri, 2024). Smart
governance must go beyond top-down planning to
include community participation. However, low
civic engagement and public trust remain barriers.
In Shu, for instance, citizens reported dissatisfac-
tion with governance transparency, underlining the
need for inclusive, community-driven approaches
(Sakhatbekovna et al., 2024).

In the context of Kazakhstan, academic research
on Smart Cities has largely concentrated on ma-
jor urban centers such as Nur-Sultan and Almaty
(Berdibekova et al., 2022; Mussabayeva et al.,
2023). However, there is a noticeable gap in the lit-
erature concerning the applicability and potential of
smart city frameworks in small and medium-sized
cities. Government initiatives such as the “Digital
Kazakhstan” program provide a national policy
framework for digitalization, but local-level imple-
mentation varies significantly due to disparities in
infrastructure, administrative readiness, and stake-
holder coordination.

This study builds on the existing body of litera-
ture by addressing this gap, examining the Smart
City Readiness of Shu, Ayagoz, and Shalkar.
Through a multi-dimensional analysis involving
digital, institutional, socio-economic, environmen-
tal, and governance indicators, it contributes to a
more nuanced understanding of how small cities in



M.S. Turdanova et al.

Kazakhstan can participate in the digital transfor-
mation agenda. Furthermore, it aligns with inter-
national discussions on equitable urban develop-
ment and localized innovation pathways for smart
urbanism.

Methodology

3.1. Brief Overview of the Study Areas (Shu,
Ayagoz and Shalkar small cities)

These three cities have populations of less than
50,000 but serve as regionally important transit
hubs. The introduction of smart technologies can

enhance their efficiency and improve the quality of
life for residents. They have the potential to serve
as effective pilot areas for testing the “small smart
cities” concept.

These three cities are located in different re-
gions of Kazakhstan, are small in size, have a transit
role, and face infrastructure limitations. The railway
direction and transport infrastructure are the main
economic pillars in all three cities. This commonal-
ity makes them pilot areas for implementing “smart
transport” and “smart infrastructure” technologies.
The population ranges from 35,000 to 47,000, fully
meeting the criteria of small cities.

Table 1 — Key Railway Small Cities in Kazakhstan: Roles and Challenges (compiled by the authors)

City Role / Direction Location Population Economy Issues
Railway Zhambyl Region, | About 40— Agriculture 'and transpor.t hub. . Deterioration of urban
Shu logistics. aero South Kazakhstan | 45 thousand One of the important railway infrastructure, low level of
g 88 junctions in Kazakhstan. digital technology adoption.
Abai Region
(formerly East Railway hub, military-social Economic mono-structure,
. - About 37— . S ..
Ayagoz | Railway, military Kazakhstan services, small trade, and migration, and weak digital
. 40 thousand . .
Region), East agriculture. infrastructure.
Kazakhstan
Railway, transit Aktobe Region, About 45— Based on rgllway transport, Infrastmctqre deterloratl'op,
Shalkar ; the logistics and service youth migration to large cities,
services West Kazakhstan |47 thousand . . .
sectors dominate. and a lack of digital services.

Their economies are all undiversified, which,
while making them flexible for implementing Smart
City solutions, may lead to challenges in financing
and staff shortages. By introducing Smart solutions,
it is possible to optimize transport and logistics, im-
prove public safety and environmental monitoring,
and enhance the quality of public services.

All of them face infrastructure deterioration,
low levels of digital technology usage, and demo-
graphic pressure. These issues are not only obstacles
to introducing smart solutions but also priority areas
to address. For example, Shu city should integrate
digital agriculture and transport logistics. Ayagoz
city needs to improve military and civil security
management systems. For Shalkar city, automating
public services and optimizing transport routes are
important.

Materials and methods

This study employs a mixed-methods research
design to analyze the potential for developing small

smart cities in Kazakhstan. The approach combines
quantitative spatial and statistical analysis with
qualitative policy review and stakeholder insights,
ensuring a comprehensive assessment of both mea-
surable indicators and contextual governance fac-
tors. The methodology comprises three interrelated
components: Smart City Readiness Index, Stake-
holder Insights and Governance Challenges.

Smart City Readiness Index (SCRI) is an in-
dex that quantitatively assesses a city’s readiness to
implement smart technologies based on several cri-
teria. Typically, 5 to 7 key categories are used (see
Table 2).

Stakeholder insights refer to the perspectives,
expectations, and feedback of all parties affected
by or involved in the smart city development pro-
cess. These insights are critical for ensuring that
implemented solutions are inclusive, accepted, and
effective. According to this method, the evaluation
criteria used in our research are presented in Table
3. Effective governance is essential for translating
smart city visions into reality. However, small and
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mid-sized cities often face specific governance-
related obstacles. The evaluation criteria of this
method used in our research are presented in Table
4. Each evaluation criterion is assessed using a 1-5

point scale (1 — Very Low; 2 — Low; 3 — Medium;
4 — Good; 5 — High). The average score of the results
is used as the quantitative indicator of the evalua-
tion.

Stakeholder Group Representation in Smart City Assessment

Local government officials [

Urban planners and architects | 9.43%

ICT professionals |- 7.55%

Civil society representatives |

Urban planning researchers

16.98%

43.40%

22.64%

20 30 0
Percentage (%)

Figure 1 — Stakeholder Profile and Sample (compiled by the authors)

The main idea of this study emerged from the
need to analyze the state of innovative development
in small cities of Kazakhstan. Data collection was
conducted over one week from May 18 to May 25,
2025. To gather relevant information for the chosen
research direction, responses were obtained from
53 participants (including 9 Local Government Of-
ficials, 5 Urban planners and architects, 4 ICT pro-
fessionals, 22 Civil society representatives and 12
Urban planning researchers) through a closed-end
question survey (Figure 1). In addition, we reviewed
several documents, including general reports and
periodic reports prepared in recent years, for incor-
poration into the study.

Figure 1 illustrates the distribution of various
stakeholder groups involved in the Smart City as-
sessment process. A total of five stakeholder catego-
ries were considered, each contributing a different
proportion to the overall composition. The analysis
provides insight into the degree of inclusivity, bal-
ance, and interdisciplinary collaboration in the plan-
ning and evaluation of Smart City initiatives.

Civil Society Representatives (43.40%) form the
largest share of the stakeholder mix. This suggests
a strong commitment to community engagement
and participatory governance. Public involvement
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is crucial for ensuring that Smart City solutions are
people-centered and address local needs.

Urban Planning Researchers (22.64%) are the
second most represented group. Their inclusion im-
plies a focus on evidence-based policy-making and
sustainable urban development. It shows the inte-
gration of academic insights into practical planning.

Local Government Officials account for 16.98%,
indicating a moderate presence. As policymakers
and implementers, their involvement is essential,
but they are not the dominant force in this dataset.
This may reflect a collaborative or decentralized
governance approach.

Urban Planners and Architects (9.43%) and ICT
Professionals (7.55%) have the lowest represen-
tation. These technical experts play a vital role in
designing infrastructure and implementing digital
technologies. Their limited presence could signal a
need for stronger integration of technical knowledge
into Smart City projects.

Results and discussion
By integrating these methodologies, the research

aims to provide a comprehensive analysis of the po-
tential for developing small smart cities in Kazakh-
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stan, offering actionable insights for policymakers,
urban planners, and stakeholders involved in urban
development.

1. Smart City Readiness Index

The Smart City Readiness Index, based on
seven dimensions (Digital Infrastructure, Physi-
cal Infrastructure, Institutional Readiness, Eco-
nomic Potential, Social Inclusion and Education,

Environmental Sustainability and Public/Private
Partnership), revealed notable disparities among
the case study cities. Table 2 presents the results of
the evaluation of three small cities in Kazakhstan,
Shu, Ayagoz, and Shalkar, based on the Smart City
Readiness Index (SCRI). It includes the findings
and facts identified based on the assessment of the
survey participants.

Table 2 — Evaluation of SCRI for Three Small Cities: Shu, Ayagoz, and Shalkar (compiled by the authors)

Ne Category / City Shu | Ayagoz | Shalkar
| Digital Infrastructure (Internet connectivity level, 4G/5G, Wi-Fi, IoT systems, digital ) | 2
platforms)
) Physical Infrastructure (Transport system, energy, water, sewage, level of city infrastructure ) ) )
modernization)
3 Institutional Readiness (Digital transition of city management bodies, Smart City strategy, ’ ) )
regulatory framework)
4 Economic Potential (Local economy, presence of digital business, startups, investment 3 ) )
attractiveness)
5 Social Inclusion and Education (Digital literacy, IT education, accessibility of digital services 3 ) )
for residents)
6 Environmental Sustainability (Waste management, energy saving, green transport, air quality | | |
monitoring)
7 Public/Private Partnership (Business community involvement in Smart projects, presence of ) | |
PPP projects)
Total Score (max. 35) 15 11 12
Readiness Level (%) 43% 31% 34%

As far as Overall Readiness is concerned, Shu
scores the highest overall with 15 points (43%),
indicating relatively better preparedness for Smart
City development. Shalkar follows with 12 points
(34%), showing moderate readiness. Ayagoz ranks
lowest with 11 points (31%), suggesting the greatest
need for improvement (Table 2). Next, we will con-
duct a detailed analysis of each indicator presented
in Table 2.

Digital Infrastructure: Shu and Shalkar score 2,
showing moderate internet connectivity and digital
platforms. Ayagoz scores 1, indicating limited digi-
tal infrastructure and low IoT integration.

Physical Infrastructure: All cities score 2, re-
flecting a moderate and similar level of urban infra-
structure modernization.

Institutional Readiness: Each city scores 2, sug-
gesting early efforts in digital governance, though
frameworks remain underdeveloped.

Economic Potential: Shu leads with 3, indicat-
ing a stronger digital economy and investment ap-
peal. Ayagoz and Shalkar score 2, reflecting moder-
ate economic activity.

Social Inclusion and Education: Shu scores 3,
showing better digital literacy and service access.
Ayagoz and Shalkar score 2, indicating basic levels
with room for improvement.

Environmental Sustainability: All cities score
1, revealing significant challenges in waste, energy,
and air quality management.

Public/Private Partnerships (PPP): Shu scores 2,
showing some business engagement in smart proj-
ects. Ayagoz and Shalkar score 1, indicating limited
PPP development.

In conclusion, Shu demonstrates the highest
overall readiness, particularly in economic poten-
tial, social inclusion, and PPP, which are crucial
for smart city progress. Ayagoz lags in digital in-
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frastructure and PPP, suggesting a need for focused
investment and strategic partnerships. Shalkar per-
forms slightly better than Ayagoz but shares similar
weaknesses, especially in environmental sustain-
ability and institutional readiness.

2. Stakeholder Insights

The following is a list of key evaluation cri-
teria (indicators) for scientific research or project
assessment under the Stakeholder Insights dimen-
sion. These criteria enable the evaluation of the
role, perspectives, level of participation, and influ-

ence of various stakeholders in the implementation
of Smart City initiatives. Table 3 presents the as-
sessment results based on the responses of survey
participants.

In general, Shu demonstrates the highest Stake-
holder Insights with a score of 22/40 (55%), reflect-
ing relatively stronger coordination, engagement,
and support mechanisms. Ayagoz and Shalkar are at
the same level with 14/40 (35%), indicating limited
stakeholder participation and insufficient collabora-
tive structures (Table 3).

Table 3 — Evaluation of Stakeholder Insights for Three Small Cities: Shu, Ayagoz, and Shalkar (compiled by the authors)

Ne Indicators / City Shu Ayagoz Shalkar
| Mechanisms for interaction among stakeholders (Effective collaboration through councils, 3 ) )
working groups, forums)
) Level of public awareness and participation (Public awareness of Smart City initiatives and 3 ) ’
involvement in decision-making through online platforms and public hearings)
3 | Level of investment, technological, or logistical involvement of business sectors in projects 3 2 2
4 Participation of universities and research institutions in providing scientific justification ) | |
for Smart City projects
5 Involvement and support from international organizations (UNDP, ADB, ITU, etc.) in ) | |
Smart City projects
6 Level of trust in the project’s sustainability and transparency (based on quality 3 ) )
communication, outcomes, and open data)
7 | Availability of feedback channels that consider stakeholders’ suggestions and opinions 3 2 2
3 Level of stakeholder agreement and interest in achieving shared goals related to Smart 3 ) )
City projects
Total Score (max. 40) 22 14 14
Stakeholder Insights Level (%) 55% 35% 35%

Strengths of Shu: Shu leads across all indica-
tors, especially in stakeholder interaction, public en-
gagement, business involvement, transparency, and
feedback mechanisms (all scoring 3). This reflects a
moderately developed and inclusive governance en-
vironment with active participation from key sectors.

Common Weaknesses: All three cities show low
academic (Indicator 4) and international (Indicator
5) involvement, with Shu scoring 2, and Ayagoz and
Shalkar scoring 1. This highlights a significant gap
in research-driven planning and global collabora-
tion.

Challenges of Ayagoz and Shalkar: Both cities
score 2 in six out of eight indicators, indicating lim-
ited stakeholder engagement, weak public participa-
tion, and underdeveloped feedback and business in-
volvement structures. Their identical scores suggest
similarly low levels of readiness.
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Opportunities for Improvement: Shu should en-
hance ties with academia and international organiza-
tions. Ayagoz and Shalkar need to build stakeholder
platforms, raise public awareness, and involve the
private sector. All cities would benefit from better
communication, feedback systems, and a unified
strategic vision.

In summary, Shu is best positioned for Smart
City initiatives thanks to stronger stakeholder col-
laboration. Ayagoz and Shalkar need focused efforts
to improve engagement, particularly in research and
international ties. All three cities should prioritize
trust, communication, and inclusivity for sustain-
able Smart City development.

3. Governance Challenges

Identifying evaluation criteria related to Gov-
ernance Challenges in the implementation of Smart
City initiatives allows for a comprehensive assess-
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ment of the key factors that influence the successful
execution of such projects. Below, we will analyze
the key evaluation indicators in this area based on
the perspectives of survey respondents regarding the
situation in the study region.

Overall, Shu demonstrates the highest gover-
nance readiness with a total score of 24/40 (60%),
indicating relatively stronger institutional, financial,

and administrative capacity to implement Smart
City initiatives. Ayagoz and Shalkar both scored
16/40 (40%), reflecting moderate governance readi-
ness but significant limitations across all indicators
(Table 4). Based on the assessments of the survey
respondents, the strengths and weaknesses in the
governance mechanisms of the selected small cities
can be identified through the following descriptions.

Table 4 — Evaluation of Governance Challenges for Three Small Cities: Shu, Ayagoz, and Shalkar (compiled by the authors)

Ne Indicators / City Shu | Ayagoz | Shalkar
| Institutional Alignment (Level of clear distribution of roles and responsibilities between 3 ) ’
central and local government bodies.)
) Capacity of Local Government Authorities (Availability of human, technical, and 3 ) )
organizational resources necessary for managing and implementing Smart City projects.)
3 Effectiveness of Financing Mechanisms (Availability and accessibility of sustainable funding 3 ) )
sources for Smart City projects.)
4 Public-Private Partnership (PPP) Mechanism (Existence of legal and practical mechanisms 3 ) )
for involving the private sector in projects.)
5 Digital Governance Practices (Level of implementation of open data, e-government, and 3 By )
smart governance tools.)
6 Monitoring and Accountability System (Availability of systems for monitoring project 3 ) )
implementation, evaluating results, and reporting.)
7 Legislative Environment (Existence of a clear legal framework related to Smart City 3 By )
development, digital infrastructure, data security, etc.)
3 Political and Governance Stability (Availability of long-term continuity and political support 3 ) )
for ongoing Smart City projects.)
Total Score (max. 40) 24 16 16
Governance Readiness Level (%) 60% 40% 40%

Key Strengths: Shu stands out with consistent
scores (3 in all categories), indicating balanced in-
stitutional support and stability across governance
dimensions. Ayagoz and Shalkar share identical
scores (2 across all indicators), suggesting uniform
governance gaps in leadership, resource allocation,
and legal infrastructure.

Common Weaknesses: Both Ayagoz and
Shalkar require significant improvements in enhanc-
ing intergovernmental coordination, strengthening
local administrative and financial capacity, develop-
ing public-private partnership (PPP) frameworks,
and expanding digital governance and transparency
tools.

In brief, Shu is better positioned institution-
ally to launch and manage Smart City projects due
to its stronger governance framework. Ayagoz and
Shalkar lag and require targeted capacity-building
measures, legal framework upgrades, and stron-

ger political support to enhance their readiness for
Smart City transformation.

The findings of this study underscore the uneven
readiness of small cities in Kazakhstan to embrace
smart city initiatives. Among the three case studies,
Shu demonstrates relatively higher preparedness
due to stronger digital infrastructure, stakeholder
engagement, and institutional support. This suggests
that even within the category of small cities, local-
ized strengths, such as transportation significance or
historical development, can create favorable condi-
tions for digital transformation. However, Ayagoz
and Shalkar illustrate the structural and institutional
barriers that many peripheral cities face. Their weak
digital ecosystems, limited civic participation, and
underdeveloped governance frameworks highlight
the critical need for targeted policy support.

Another important observation is the lack of
environmental sustainability and public-private
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partnership mechanisms across all cities. This re-
flects a broader national challenge in integrating
green technologies and inclusive economic col-
laboration into urban development plans. More-
over, the limited engagement of universities and
international organizations suggests an untapped
resource base for research, innovation, and capac-
ity building.

Thus, the study emphasizes the necessity of a
context-sensitive approach to smart city develop-
ment, prioritizing local needs, existing capacities,
and inclusive governance. Enhancing digital lit-
eracy, strengthening local institutions, and piloting
scalable smart solutions in better-prepared cities
like Shu could serve as strategic entry points for ex-
panding the smart city model nationwide.

Conclusion

This study was aimed at assessing the poten-
tial for implementing the Smart City concept in
small cities of Kazakhstan, using the cases of Shu,
Ayagoz, and Shalkar to identify their respective
levels of readiness and key challenges. Considering
that digital urbanization trends in Kazakhstan have
predominantly focused on major cities, this research
is valuable in highlighting the untapped potential of
smaller urban centers.

The findings derived from a mixed-methods ap-
proach demonstrate that Shu is significantly more
prepared for Smart City transformation compared to
the other two cities. Shu outperforms Ayagoz and
Shalkar in terms of digital infrastructure, economic
potential, and stakeholder engagement. It also ex-
hibits relatively strong governance and institutional
stability. Conversely, Ayagoz and Shalkar face no-
table issues, including institutional weakness, inad-
equate digital infrastructure, and low stakeholder
participation.

All three cities recorded their lowest scores in
environmental sustainability and public-private
partnership (PPP) development—both of which are
critical pillars of the Smart City model. Addition-

ally, the participation of universities and research
institutions, as well as international collaboration,
remains limited across all cities. This restricts the
adoption of evidence-based and sustainable solu-
tions.

To address these challenges, it is essential to en-
hance the capacity of local government bodies, im-
plement digital governance practices, ensure stable
financing mechanisms, and clarify the legal and reg-
ulatory framework. The experience of Shu suggests
that effective coordination among stakeholders—citi-
zens, businesses, local authorities, and academia—
plays a pivotal role in the success of Smart City ini-
tiatives. Ayagoz and Shalkar require targeted efforts
to strengthen these aspects.

The research concludes that digital transforma-
tion in Kazakhstan should not be confined to major
cities but must be systematically extended to small
and medium-sized urban centers. Accordingly, the
study recommends the development of pilot projects
tailored to regional specificities, the establishment
of broad-based stakeholder partnerships, and the
adoption of targeted policy interventions.

By aligning the Smart City concept with bal-
anced territorial development, this study contributes
both scientifically and practically to identifying vi-
able pathways for achieving social, economic, and
environmental sustainability in Kazakhstan’s small
cities.
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THE REPUBLIC OF KAZAKHSTAN
IN THE INTERNATIONAL LABOUR MIGRATION SYSTEM

In this paper the theoretical and methodological aspects of migration processes research, focusing
specifically on “labour migration” are examined, theories of migration of population and workforce by
domestic and foreign scholars are analyzed. Historical periods of the development of labour migration
in Kazakhstan and the main trends of external labour migration in the modern era are discussed. The
characteristics, motives, distinctive features, types, and indicators of labour migration are highlighted.
Special attention is given to identifying the primary reasons and factors of external labour migration.
The directions of migration in Kazakhstan and the main sectors attracting foreign labour are analyzed.
External labour migration in Kazakhstan is presented as a result of socio-economic development and
implemented migration policies. As a result of the study, it is concluded that Kazakhstan is a recipient
country within the post-Soviet space; with its labour market being supplemented by foreign labour and
low-skilled labour immigrants primarily from Central Asian countries. A notable feature of the flow of
labour migration from Central Asian republics to Kazakhstan is a high proportion of illegally employed
among them. At the same time, one of the significant trends in external labour migration is the decrease
in the emigration of compatriots alongside a substantial outflow of skilled professionals, in other words
“prain drain.” It is noted that despite the existence of numerous scientific studies on migration, the as-
pects of labour migration iOn the Republic of Kazakhstan remains insufficiently presented.

Key words: population migration, labour migration, labour market, Republic of Kazakhstan, foreign
labour force.
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KasakcTtaHn Pecny6amnkachoi
XaAbIKApPaAbIK, eH0eK KOLLi-KOH XyHeciHAe

ByA >KymbICTa KeLli-KOH yAepicTepiH, atan anTKaHAQ «eHBEK KOLLi-KOHbIH» 3epTTeYAiH TEOPUSAbIK -
9AICHaMAAbIK acnekTiAepi KapacTbipbiAasbl. OTAHABIK, >KOHE LIETEAAIK FAAbIMAAPADIH, XaAbIK, MeH eHOeK
KOLi-KOHbl TEOPUSAAPbI TarAaHaAbl. Ka3akcTaHAarbl eHOeK KOlLli-KOHbIHbIH, Tapuxu Ke3eHAEpi XaHe
Kasipri keaeHAeri CbIpTKbl eHOeK KOLi-KOHbIHbIH Heri3ri ypaictepi 3eptreaeai. EHOeK Keuli-KOHbIHbIH
epekleAikTepi, Keli-KoHFa TyYpTKi 60AFaH MaceAeAepi, anpbiKLIa KacueTTepi, TypAaepi meH GeAriaepi
awbin kepcetireai. CbipTKbl eH6eK KOLli-KOHbIHbIH Heri3ri ceGentepi MeH (akTOpPAapbIH aHbIKTayFa
epexiie KeHia 6eAiHreH. KasakcraHAarbl KeLli-KOH GaFblTTapbl MEH LUETEAAIK XKYMbIC KYLLIH TapTyAbIH
Heri3ri cararapbl TaapaHaabl. KasakcTaHAaFbl ChIPTKbl eHOEK KOLLi-KOHbI — SAEYMETTIK-3KOHOMMKAADIK,
AAMYAbIH >KOHe >Ky3ere acbIpblAbIM >KaTKAH KOLWi-KOH cascaTblHbIH HOTUXECI peTiHAE YCbIHbIAFaH.
3eptTey HaTuxeciHAe KasakCTaH MOCTKEHECTIK KEHICTIKTeri AOHOP €A eMeC, PELMMMEHT €A eKeHi
aHbIKTaAAbl; Ka3akCcTaHHbIH eHOeK HapbIFbl LIETEAAIK SKYMbIC KYLLiMEH >kaHe HeridiHeH OpTaAbik, A3us
eApepiHeH KeAreH OIAIKTIAIM TeMeH eHOeK MMMMUIPaHTTAPbIMEH TOAbIFbIM OTbipaAbl. OpTablk, A3us
pecny6AnkasapbiHaH KasakcraHra eHOeK MUrpaHTTapbl afbiHbIHbIH €PEKILEAIri — OAAPAbIH KOMLLIAITiHIH
3aHCbI3 XKYMbIC icTeyi. COHbIMEH KaTap, CbIPTKbl eHOeK KeLli-KOHbIHbIH Heri3ri ypaictepiHiH 6ipi —
GIAIKTI KaAPAAPAbIH anTapAbIKTai KeTyi asCblHAQ OTAHAACTapPAbIH 3MMIPALMSICbl KOAEMIHIH a3alobl,
SFHU «aKbIA-OMAbIH CbITbIAYbI» YAEPiCi. EHOEeK KoLi-KOHbl MoCeAeAepiHe apHaAFaH FbIAbIMU eHOEKTEPAIH
kenTiriHe kapamactaH, KasakcraH PecrniybAnkacbiHaarbl eHbeK Kolli-KOHbl acrekTiAepiHiH 3epTTeAyi
YKETKIAIKCI3 eKeHAIr aTan eTiAeA|.

TyHiH ce3Aep: XaAbIKTbIH KOLII-KOHbI, eH6EK KOLLi-KOHbI, eHOek HapbiFbl, KasakcraH Pecnybamkacsl,
LeTeAAIK XXYMbIC KyLui.
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Pecny6Aauka KazaxcraH B cucreme
MEXAYHApPOAHOM TPYAOBOIH MUIpaLuun

B paboTte paccmMaTpuBalOTCSl TEOPETUKO-METOAOAOIMUYECKME aCMeKTbl MCCAEAOBAHMS MUTPALMOH-
HbIX MPOLLECCOB, B YaCTHOCTH, «TPYAOBOM MUIrpaLMm», MPOAHAAM3MPOBAHbI TEOPUN MUTPALIMN HaCeAe-
HMS 1 paboyert CUAbI OTEUECTBEHHbIX M 3apyOesKHbIX yueHbIX. PaccMaTprBaloTCs MCTOpUYeckue nepu-
OAbl PA3BUTUS TPYAOBOIM Murpaumm B KasaxcTtaHe, a Tak)ke OCHOBHblE TEHAEHLMW BHELLHE TPYAOBOM
MWrpaLmn Ha COBPeMEHHOM 3Tare. PackpbiBaloTcs 0COGEHHOCTU, MOTHBbI, OTAMUMUTEAbHbIE CBOWCTBA,
BMAbI 1 MPU3HAKK TPyA0BOW Murpaummn. Ocoboe BHUMAHWE YAEBASETCS ONPEAEAEHWNIO OCHOBHbIX MpU-
UYMH 1 (PAKTOPOB BHELLHEN TPYAOBOM MUrpaumu. [MpoBOAMTCS aHaAM3 MX HanpaBAeHWI B Ka3axcTaHe n
OCHOBHbIX C(hep NPUBAEYEHMS MIHOCTPAHHOM pabouer cnabl. BHeluHss TpyaoBas murpaums B Kasaxcra-
He NMpeACTaBA€HA KaK Pe3yAbTaT COLMAAbHO-3KOHOMMYECKOro Pa3BMTMg M MPOBOAMMOM MUIPALMOH-
HOM MOAUTUKM. B pe3yAbTaTe MCCAeAO0BaHMS BbISBAEHO, UTO KasaxcTaH SBASeTCS CTpaHOM-peumnnmeH-
TOM Ha MOCTCOBETCKOM MPOCTPAHCTBE; PbIHOK TpyAa KasaxcTaHa MomnoAHSETCs MHOCTpaHHOM pabouen
CUAOM N TPYAOBBIMW MMMUIPaHTaMM C HM3KOW KBaAMpMKaLlymein, B OCHOBHOM M3 CTpaH LleHTpaAbHOM
A3nn. XapakTepHOM 0COBGEHHOCTbIO MOTOKA TPYAOBbIX MMMMIPAHTOB M3 pecnyOAmK LleHTpaAbHOM
A3mm B KasaxcTaH SIBASETCS BbICOKAs AOAS CPEAM HMX HEAEraAbHO 3aHaTbiX. BmecTe C Tem, oAHOM
M3 OCHOBHbIX TEHAEHLUMI BHELIHEN TPYAOBOM MUIpaumm SIBASETCS COKpalleHve obbema aMMUrpaumm
COOTEYECTBEHHUKOB Ha (POHE CYLLECTBEHHOrO OTTOKAa KBaAM(ULIMPOBAHHBIX KAaAPOB, MHAYe rOBOPS
«yTeukn ymoB». OTMeYaeTcs, UTO HECMOTPS Ha HAAMUME 3HAUUTEABHOIO KOAMYECTBA HAYYHbIX TPYAOB,
MOCBSILLEHHbIX M3YUYeHMIO MUIrpaLMm, NpopaboTaHHOCTb acnekToB TPYAOBOM mMurpaummn B Pecnybanke

KasaxcTaH npeACTaBA€Ha HEAOCTATOYHO.

KAtoueBble cAOBa: MUIpaLLMsl HACeAEHUS, TPYAOBas MUIrpaumsi, pbIHOK Tpyaa, Pecnybanka Kasax-

CTaH, MHOCTpaHHas paboyas cuAa.

Introduction

As of 2024, according to the data of the United
Nations, there are more than 284.5 million migrants
worldwide. Among these, according to the estimates
of the International Labour Organization (ILO),
255.7 million are of working age (15 years and old-
er), with over 167.7 million being labour migrants
which is over 30 million higher than in 2013. (ILO
global estimates on international migrants in the la-
bour force). According to the World Bank data, the
volume of remittances sent by migrants to low- and
middle-level income countries reached $669 billion
in 2023. (https://data.worldbank.org/).

The migration flow happening in the world is
driven by differentiation of socio-economic devel-
opment of countries.

Migration is driven by two factors: “pull” —
higher salary and level of working conditions as
well as “push” — socio-economic problems in their
home countries. In the developed countries foreign
labour resources have become a common occur-
rence, while emigration has turned into one of the
main ways to improve welfare level for the citizens
of developing countries.

International migration, regardless of its type,
brings significant changes in the lives of both re-
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ceiving and sending countries. Developed countries
strive to use migration as a key factor in advancing
national human capital, the economy, and the so-
cial sphere. Thanks to the specialists who arrived,
the spheres of high-tech, science and medicine are
developing; those who arrived for the educational
purposes are sources of financial income for educa-
tional institutions, and low-skilled immigrants are
in demand in the sphere of small and medium-sized
businesses, reducing labour costs.

At the same time, increasing the scale of inter-
national labour force migration caused a series of
serious problems, including an increase of intereth-
nic tensions, growth of crime among migrants, and
shadow income, as well as aggravation of the situa-
tion with drug trafficking and other offenses. These
processes negatively affect the development of so-
ciety, triggering larger-scale destructive processes
such as interethnic conflicts, a rise in political ten-
sions, and so on. (https://lk.msu.ru/).

For effective societal governance and the imple-
mentation of efficient socio-economic policies, it is
essential to be able to orientate in the scale of mi-
gration flows and the composition of migrants, as
well as to identify the factors driving migration and
determine its consequences. Migration is character-
ized by an immediate response to political and so-
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cio-economic changes in society. At the same time,
migration impacts the change of the structure and
size of the population, demographic processes, eth-
nic composition, as well as the lifestyle and standard
of living of the population.

The active participation of the Republic of Ka-
zakhstan in the system of international relations, in-
creased investments in the country’s economy, the
active growth of domestic business, the rise in the
average wage level, significant interest from entre-
preneurs in inexpensive labour, and many other fac-
tors are driving the continued growth in the number
of incoming labour force to the republic. Labour
migration, which was previously characterized by a
change in permanent residence for work purposes, is
now represented by a growing share of labour force
arriving for temporary and seasonal work. At the
same time, the geographical scope of this type of
migration is expanding. Today, the Republic of Ka-
zakhstan is simultaneously one of the major centers
of labour migrant inflow, as well as a supplier of
labour force to other countries’ markets.

Materials and methodic

The study of labour migration included several
successive stages and the application of specific
methods.

A review of domestic and foreign literature on
the research topic was conducted, including scien-
tific literature, academic journals, statistical reports,
internet resources, and databases dedicated to labour
migration, which allowed for the systematization of
the results of previous studies and academic works
to identify key aspects of labour migration in the Re-
public of Kazakhstan.

Primary statistical material collection, data
grouping, and subsequent analysis of statistical in-
formation, which was carried out using methods
such as generalized indicators, tabular and graphi-
cal methods, took place. To calculate indicators of
population’s migration flow, identify their patterns,
integrate characteristics and summarize data the
methods of direct accounting, calculation based on
registration data, assessment of migration balance
and etc.

For the analysis and formation of the statistical
database, official data were used from the Bureau
of National Statistics of the Republic of Kazakh-
stan, the information-analytical system “Taldau,”
the Ministry of Labour and Social Protection of the
Population of the Republic of Kazakhstan, the Mi-
gration Service Committee of the Ministry of Inter-
nal Affairs of the Republic of Kazakhstan, data from

the World Bank Group on post-Soviet countries and
Kazakhstan, the International Labour Organization,
the International Organization for Migration and
others. Data collection was conducted both across
Kazakhstan as a whole and by regions and cities of
the republic, and for comparative analysis of inter-
national trends, data from the countries of Eurasian
space were used, which allowed for a more accurate
understanding of the phenomenon of labour migra-
tion in the country.

Given the lack of detailed data on labour migra-
tion, caused by widespread illegal migration, the
limited data from certain countries, the mobility of
migrants, and etc., the indicators of the volume of
international personal remittances, which are index-
es for labour migration volumes, were used. Strong
and weak sides of the current labour migration sys-
tem were identified with the help of SWOT analysis.

Thus, the combination of analysis of literary
and statistical methods made it possible to obtain a
comprehensive understanding of the development
of labour migration on the territory of the Republic
of Kazakhstan. The results of the study and the con-
clusions drawn can serve as a basis for developing
migration policy and strategies for managing migra-
tion processes, as well as for improving mechanisms
for regulating and supporting labour migrants in the
country.

Literature review

Migration is one of the pressing issues of the
global community, that plays an important role in
the matters of globalization of regions, and its study
always attracts the interest of researchers from vari-
ous fields.

The numerous theories of labour migration from
Western scholarsthat were developed over the past
century and a half indicate a sustained interest in
its study and the growing importance of the role
of migration in the life of society. The economic-
stimulating aspect of international labour migration
was highlighted as early as the mid-20th century in
the works of several scholars, who, in their theoreti-
cal concepts, considered the role of migration as a
factor in the development of receiving and sending
countries.

The theory of human capital (J. Becker,
H. Clarke) considers the development of human re-
sources as a type of investment. According to this
theory, education and science are the driving forces
of a development of a country, while migration im-
pacts an individual’s personality and psycho-emo-
tional state. In the New economic theory of migra-
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tion (O. Stark, E. Taylor), the purpose of migration
is not only income generation but also the reduc-
tion of risks associated with underdeveloped labour
markets in the migrant’s home country. The theory
of labour market segmentation and dual labour mar-
kets (M. Piore, A. Port) examines the dual segmen-
tation of labour markets in industrial and post-indus-
trial countries: citizens work in high-paying sectors,
while foreign labour occupies low-paying sectors.
In the neoclassical theory (J. Harris, M. Todaro), la-
bour force migration is explained by economic dis-
parities between countries and differences in wage
levels. (Piore, 1979), (Elemesov, 2021), (Sergazin.
etal., 2023).

The “pull-push”theory (E. Lee) explores the
forces that push migrants away from the country and
the forces that attract them to developed countries.
Factors influencing migration include the economic
development of a country, the quality of life of the
population, the availability of opportunities for tal-
ent development, and other aspects. (Everett., Lee,
1966).

The theory of social capital (D. Massey, L. Gold-
ring) emphasizes return migrants and their influence
on the local labour market. “Social capital” refers
to various governmental, public, and commercial
institutions that can act as “intermediaries” between
migrants. These institutions may include employers
or organizations that fulfill work orders. (Douglas.
et al., 1993).

Within the sociological approach to studying
labour migration, the “migration networks” theory
by D. Massey is highlighted. In this theory the influ-
ence of established close social relationships (kin-
ship, clan, and others) on the migration motivation
of economically active population is explained.

An extension of the migration networks theory
is the theory of cumulative causations. The exis-
tence of stable network connections contributes to
the self-perpetuation of migration processes, which
leads to the inertia of migration flows and the possi-
bility for society to resist restrictive migration poli-
cies.

In the concept of a new international economic
order (W. Bohning, J. Bhagwati), the development
of a “comprehensive and fair compensation mecha-
nism” for countries, where workforce emigrates
from, is considered. The authors focus on the quali-
tative characteristics of labour migrants and the
negative consequences of mass emigration of highly
skilled labour from developing countries.

The theory of migration systems offers an in-
terdisciplinary approach to migration processes as
a constant connection between donor countries and
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recipient countries. The founders of this concept
are considered to be Michael Cretu, Helen Zlotnick
and others, who actively developed the theory in the
1990s (Zlotnik, 1992).

All theories demonstrate a certain continuity—
authors build on the experience of previous schol-
ars, most of whom focus on push-and-pull factors as
well as Ravenstein’s laws (Ravenstein E, 1985). Mi-
gration theory responds to general scientific trends
such as the mathematical modeling of the 1960s,
globalization, the gender approach, and others.

Significant contributions to the development of
theoretical and methodological approaches to study-
ing population and labour migration in the context of
a market economy have been made by Russian and
Soviet authors such as T. I. Zaslavskaya, V.A. lont-
sev, V. L. Perevedentsev, L.L. Rybakovsky, and
A.V. Topilin. In the works of O. D. Vorobye-
va, G.I. Glushchenko, Z. A. Zayonchkovskaya,
T.D. Ivanova, S. V. Ryazantsev, A.G. Vishnevsky,
E. M. Andreeva, O. A. Kozlova, and others the so-
cio-demographic and economic aspects of preparing
and implementing state socio-economic policy, state
regulation of migration, and its legal framework are
analysed. In the works of A. V. Dmitriev, A. 1. Kuz-
min, N. P. Neklyudova, V. A. Ponomarev, K. O. Ro-
modanovsky, and P. Yu. Strovskiy specific aspects
of the problems associated with regulating external
labour migration are addressed (Bobilev, 2009, 10,
p.73). The management of labour resources, the
preservation and accumulation of human capital,
and the development and utilization of labour po-
tential are explored in the works of N. A. Belkina,
R. I. Kapelyushnikov, A. G. Korovkin, N. M. Rima-
shevskaya, I. V. Soboleva, and A. Kh. Makhmutov.
(Yakshibayeva et al., 2016). Researcher E. Yu. Sa-
dovskaya’s studies focus on trends in illegal migra-
tion in Kazakhstan and Central Asia.

The founders of migration and demographic
science within modern domestic political science
include M. B. Tatimov, N. V. Alekseenko, and
A.B. Galiyeva. Among representatives of domestic
science, migration issues are addressed in the works
of prominent Kazakhstani scholars and researchers
such as R. B. Absattarov, E. M. Ishmukhamedov,
K.E. Narmatov, N. V. Romanova, T. S. Sadykova,
L. S. Sarsenbayev, and K. L. Syroezhkin.

Among researchers of modern migration pro-
cesses in Kazakhstan, F. G. Alzhanova, G.N. Ny-
usupova, A. A. Kenzhegalieva, B. Sagintayev,
T.Sletneva, and others can also be highlighted.
Their works cover various aspects of migration in
Kazakhstan, including internal and external migra-
tion, regional economic development, demographic
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processes, and the socio-economic consequences of
migration flows. These studies explain the demo-
graphic, social, economic, and cultural aspects of
migration, as well as the impact of these processes
on society (Alzhanova, 2023), (Nyussupova, 2007),
(Nyussupova et al., 2023) (Duisen G.M., 2024).

Overall, the issue of labour migration requires
the joint efforts of political scientists, economists,
sociologists, demographers, and others, necessitat-
ing an interdisciplinary approach to the study of mi-
gration processes in general (Elemesov R, 2021). At
the same time, despite the large number of studies in
the field of external labour migration, several issues
require in-depth and complex examination of this
process, as well as scientific explanation and justifi-
cation of approaches to optimizing state governance
from the perspective of the country’s modern socio-
economic development.

Results and discussions

Labour migration refers to the movement of
people within a country or between countries for
the purpose of employment. According to the
modern definition by the United Nations, a labour
migrant is “a person who will engage, is engag-
ing, or has engaged in payed activity in a state of
which they are not a citizen” (https://www.un.org/
ru/documents). Today, it is known that the major-
ity of migration processes worldwide are driven by
labour migration. This is because the movement of
the working population between countries is mo-
tivated by the search for higher wages and the de-
sire to improve their socio-economic status. Unlike
other types of migration, labour migration main-
tains a continuous connection between the migrant
and their homeland.

Thus, in modern relations, migration processes
are a critically important issue for human life. This
concept requires special attention in both domestic
and international studies, as well as a clear defini-
tion of its place and role in international political
and social matters. The issue of migrants is so sig-
nificant that it can transform society as a whole, and
therefore, it must be taken into account in state gov-
ernance, regulation, and societal development.

Mass migration of population in the second half
of the 20th century is a significant phenomena in the
life of the global community. International (exter-
nal) migration manifests itself in various forms: la-
bour, family, tourism, and others. Labour migration
has become an integral part of the process of inter-
nationalization of global economic life. Each coun-
try strives to effectively utilize labour resources not
only within its national economy but also in the
global economy. The international labour market is
formed based on the migration of the workforce.

International labour migration is one of the com-
plex elements of international economic relations,
primarily because this process involves people, as
opposed to the exchange of goods or movement of
capital.

Most scholars distinguish two different types
of labour migration: economic and non-economic.
Non-economic reasons include political, national,
religious, family-related, and other factors. This en-
compasses the unification and dissolution of states,
natural disasters, wars, ecological causes, and per-
sonal circumstances. Economic reasons are related
to the varying levels of economic development of
countries. Labour force moves from countries with
lower living standards to those with higher ones. In
this case, migration is often driven by differences in
wage conditions (Figure 1) (Bauer, 2022).

Factors causing labour migration

4/\

Economic

- economic development of countries;
- level of life of country’s population;

- population’s level of income;

- unemployment;

- scientific and technological progress.

Non-economic

- political;

- religious;

- national;

- ethnic;

- family;

- ecological,

- natural disasters;
- psychological.

Figure 1 — Factors causing labour migration (Bauer M, 2022).
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A key economic factor affecting migration of la-
bour resources is unemployment in certain less de-
veloped countries. The inequality in the global eco-
nomic structure which is expressed in better living
and work standards in countries with high economic
potential on one hand, and high unemployment and
low income in home country on the other, trigger
migration flows of population. At the same time in-
fluence of multinational corporations on the migra-
tion is great through the integration of labour capi-
tal, relocation of workforce and capital into regions
with surplus labour for increasing the effectiveness
of the economy.

In the last decades, process of globalization and
the tightly connected to it “information revolution”
have strongly influenced the formation of migration
flows. As a result, potential workers are increasingly
interested in moving abroad. In turn, employers not
only have the opportunity to gain additional profits
from employing foreign workers but in practice are
also compelled to adhere to the strict logic of com-
petition. A distinctive feature of the current stage
of international labour migration is the diversifica-
tion of its qualitative composition. The majority
of foreign workers represent hired agricultural and
industrial labour, primarily performing low-skilled
labour. A specific set of professions characteristic of
migrants has formed in leading developed Western
countries. These are typically jobs involving heavy
physical labour, monotonous tasks, health hazards,
and roles that do not require specialized education
(e.g., loaders, cleaners, assembly line workers, etc.).
Such niche is taken by work migrants even despite
unemployment this professions are not in demand
by the local population (Zabirova, 2003). Kazakh-
stan, being a member of the international commu-
nity, is actively involved in these global migration
processes.

The history of labour migration in Kazakhstan
reflects the dynamic changes in the country’s econ-
omy, politics, and society over several decades. It
encompasses the periods of the Soviet Union, the
attainment of independence, and the modern era
characterized by globalization and economic inte-
gration.

Collectivization and Industrialization: In the
1920s-1930s, Kazakhstan became a key region for
Soviet industrialization. During this time, large-
scale resettlement of populations from other regions
of the Soviet Union occurred for work on industrial
projects and in agriculture due to the projects of col-
lectivization and creation of state farms (sovkhozes)
and collective farms (kolkhozes). There were also
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instances of forced relocation of ethnic groups (Ger-
mans, Chechens, Ingush, and others) to Kazakhstan.
The construction of major infrastructure projects
and factories was often carried out using forced la-
bour from GULAG prisoners, further contributing
to the migration of labour to the region.

Post-War Period (1950-1980s). In 1954, a
large-scale campaign to develop virgin lands began,
within which hundreds of thousands of people from
the European part of the USSR to Kazakhstan were
brought to advance agriculture. This was one of the
largest migration campaigns, in which volunteers,
Komsomol members, and other citizens took part.
During this period, Kazakhstan became one of the
USSR’s industrial hubs, attracting workers to met-
allurgical plants in Temirtau and Karaganda and
to the development of mineral deposits. The mass
migration of labour led to significant alterations of
Kazakhstan’s demographic structure, increasing the
population of Russians, Ukrainians, Belarusians,
and other ethnic groups.

- Return of Ethnic Kazakhs (1990-1991): Dur-
ing this period, the was launched, aimed at Repatria-
tion of ethnic Kazakhs (1990-1991) from Uzbeki-
stan, Mongolia, China, and other countries, which
was facilitated by “Nurly Kosh” state program for
integrating into Kazakh society.

- Independence Period (from 1991). Was char-
acterized by significant economic challenges and
decrease of social protection in the country as a re-
sult of the collapse of centralized planning system.
It lead to an increase of unemployment, mass migra-
tion in search of employment abroad.

- Stabilization and Economic Growth (2000—
2010s): In the early 2000s, Kazakhstan experienced
economic growth driven by the development of the
oil and gas sector. This attracted foreign specialists
and workers for work in the oil and gas industry.

- Modern Period (2010—Present): Since the
2010s, Kazakhstan has actively worked on improv-
ing the system of regulation of labour migration
and its legal framework. New laws and agreements
have been adopted to protect the rights of labour mi-
grants, facilitate their integration, and improve their
working and living conditions (Zayonchkovskaya
T, 2007). Kazakhstan’s accession to the Eurasian
Economic Union (EAEU) in 2015 has also facili-
tated increase of migration flows and labour market
integration, simplifying migration for workers from
member countries. Kazakhstan works with aim to
attract highly skilled specialists, creating conditions
for their work activity which is reflected in the Con-
cept of migration policy for 2023-2027 (Concepts
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of migration policy of the Republic of Kazakhstan,
2022).

In recent years, it can be noted that Kazakhstan
has become increasingly active in attracting foreign
labour. This trend is supported by data from the
World Bank on remittance flows to and from Ka-
zakhstan between 2010 and 2023, as illustrated in
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Figure 2. The volume of remittance from the repub-
lic consistently exceed the value of remittances into
the republic by an average factor of 10. However,
data show a slight decline in the value of remittances
from Kazakhstan starting in 2015, accompanied by
a simultaneous increase in the value of remittance
into the country.
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Figure 2 — Volumes of remittances from and to Kazakhstan for 2010-2023 rr. (USD)
Note: compiled by authors based on the source (https://data.worldbank.org/).

A comparative analysis of remittance inflows
and outflows in 2023 among CIS countries also
confirms Kazakhstan’s role as a recipient coun-
try for labour immigrants (Figure 3). As shown in
Figure 3, in 2023, Ukraine ($14,967 million) and
Uzbekistan ($14,169 million) ranked as the top
countries in terms of remittance inflows. Tajikistan
held the third position ($4,634 million), followed
by Georgia ($4,201 million). Kazakhstan ranked
last in terms of remittance inflows in 2023, with
$304 million.

The picture is entirely different when it comes to
remittance outflows: here Kazakhstan is ranked sec-
ond, surpassed only by the Russian Federation. The
data on the chart clearly show a significant excess
of remittance outflows ($2,809 million) from Ka-
zakhstan over inflows ($304 million) to the country.
Kazakhstan stands as the only country in the CIS

space with significant excess of outflow remittance.
Thus, Russia and Kazakhstan are main recipients of
labour immigrants within the Post-Soviet region, si-
multaneously remaining donor countries. However,
in proportional comparison to Russia, Kazakhstan
is relatively more of a foreign labour force recipient
country than a donor country.

When analyzing remittance flows, it is essen-
tial to consider their share in the GDP of recipient
countries, i.e., their impact on national economies
(Figure 4). The data in the chart indicate that in
some post-Soviet countries, remittances in 2023 ac-
counted for a significant portion of their GDP: in Ta-
jikistan — 38.4%, in Kyrgyzstan — 20.4%, in Uzbeki-
stan — 13.9%, and in Georgia — 13.7%. Notably, the
contribution of remittances to Tajikistan’s economy
exceeds the revenue from the export of domestic
goods to global markets (Rahmonov, 2022).
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Figure 3 — Volumes of remittances from and to Kazakhstan for 2010-2023 rr (USD)
Note: compiled by authors based on the source (www.gov.kz/memleket/entities)
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Figure 4 — Inflow of remittances as a share of GDP among countries in the post-Soviet space in 2023, million USD
Note: compiled by authors based on the source (https://data.worldbank.org/)

Remittances take a significant place and play a
positive role in the formation of national economy
of these countries. Most other them are also primar-
ily donors on both global and regional scale. In Ka-
zakhstan, however, the share of remittances in GDP
was only 0.1% — the lowest figure not only among
Central Asian countries but across the entire post-
Soviet space. Kazakhstan changed the direction and

38

position in the system of international migration of
the global labour market from an exporter (primar-
ily to Russia) to an importer of labour (mainly from
Tajikistan, Uzbekistan, and Kyrgyzstan). This is
evidenced by the fact that remittances from Kazakh-
stan began to significantly exceed remittances sent
into the country from abroad. Among neighbour-
ing countries, a similar trend is observed in Rus-
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sia, which has traditionally been a labour import-
er. Thus, during the 2000s, a regional (or Central
Asian) migration subsystem began to form within
the Eurasian migration system. Within this subsys-
tem, Kazakhstan acts as a recipient country, while
other countries in the region function as donor coun-
tries of labour force. This situation has arisen thanks
to the rapid economic growth in Kazakhstan, which
nowadays is a regional economic leader and a center
of economic attraction in the region (Rakhmetova et
al., 2024).

As of start of 2024, according to data from the
Ministry of Labour and Social Protection of the
Population of the Republic of Kazakhstan, 12,882
foreign citizens are working on the territory of Ka-
zakhstan as per set quota. Of these, 65% hold work
permits across various categories, ranging from ex-
ecutives to skilled workers and specialists.

In 2022, approximately 400,000 foreign citizens
arrived in Kazakhstan for work, of which the largest
amount are migrants from Uzbekistan (200,000 peo-
ple), Kyrgyzstan (40,000), and Tajikistan (35,000).

Uzbekistan 200000
Kyrgyzstan 40 000
Tajikistan 35000
Russia 20000
- China 12000
-ﬁ Turkey 10 000
g Azerbaijan 7000
o India 5000
Ukraine 4000
Turkmenistan 3000
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Figure 5 — Number of labour immigrants arriving to Kazakhstan by country of arrival, 2022
(http: www.gov.kz/memleket/entities)

Unfortunately, in both Kazakhstan’s and UN
(DESA) statistics there is no official data on the pro-
file, experience and reasons for stay of labour mi-
grants which complicates the understanding of the
labour migration phenomenon in the country.

The regional distribution of labour migrants in
Kazakhstan is shaped by several factors. Economic
factors, such as the development of the oil and gas,
mining, and agricultural industries, create a high de-
mand for labour, attracting immigrants. Unity and
similarity of linguistic, historical and cultural en-
vironment, alongside the geographic proximity of
Central Asian countries and Kazakhstan, ease the
process of migration. Additionally, stability in geo-
political aspect, developed system of social support
and legal protection of labour migrants make Ka-
zakhstan more attractive to workers from neighbor-
ing countries.

Kazakhstan’s southern regions border with Uz-
bekistan and Kyrgyzstan, while the northern and
western regions border Russia, which influences the
flows and distribution of labour migrants across the
territory of the republic.

In 2023, the highest number of international la-
bour migrants settled in the following regions: Al-
maty city (27%), Mangystau Region (23%), Astana
city (15%), Almaty Region (13%), and Karaganda
Region (5%). The main cities attracting labour mi-
grants include Almaty, Shymkent, Aktau, Atyrau,
Ust-Kamenogorsk, Semey, and others. The attrac-
tion of migrants to work in these cities mainly de-
pends on the region’s economic characteristics and
the availability of jobs in various sectors.

External labour migration raises several chal-
lenges in the Republic of Kazakhstan, including
the illegal presence of migrants in the country. This

39



The Republic of Kazakhstan in the international labour migration system

creates difficulties in the sphere of border control,
security, and maintaining public order. In the inter-
national community, illegal labour migration is seen
as one of the primary threats to national and global
security, alongside terrorism, transnational orga-
nized crime, and the illegal trafficking of drugs and
weapons.

The reasons for the increase in illegal labour
migration from Central Asian countries to Kazakh-
stan lie in the disparity of economic development
of Kazakhstan and other republics of the region.
Kazakhstan’s labour market attracts migrants from
Uzbekistan, Tajikistan, Kyrgyzstan, Turkmenistan,
and China. Information on the number of illegal mi-
grants from Central Asian countries in Kazakhstan
is currently fragmented. According to approximate
estimates, more than 700,000 foreigners arrive in the
republic annually, of which 600,000 are migrants
from CIS countries, the number of illegal migrants
increases each year.

It is difficult to determine the exact number of il-
legal labour migrants (guest workers) in Kazakhstan
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due to the informal nature of their stay and activi-
ties. According to various estimates, the number of
illegal labour migrants in Kazakhstan ranges from
200,000 to 1 million people. These figures are based
on research by non-governmental organizations, in-
ternational agencies, and sociological studies. Since
the accounting of illegal migrants is challenging, of-
ficial data may be understated. In 2023, the Minis-
try of Internal Affairs of Kazakhstan reported that
around 30,000 illegal migrants were identified and
deported.

To protect the domestic labour market, the
Ministry of Labour and Social Protection of the
population of the Republic of Kazakhstan annu-
ally establishes and distributes quotas for attract-
ing foreign workers to Kazakhstan based on em-
ployers’ needs. For example, in 2016, their share
was 0.41% of the total workforce, and in 2022, it
decreased to 0.31%, or 28,300 people. The peak
number of foreign workers under the quota was
recorded in 2015 and 2016 (37,900 and 36,700
people, respectively).
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Figure 6 — The number of labour emmigrants by country, 2022
(www.gov.kz/memleket/entities)

According to the Migration Committee, in 2022,
about 450,000 citizens of Kazakhstan went abroad
in search of work. The majority of them headed
to Russia (about 300,000), 40,000 to South Korea,
30,000 to Turkey, 20,000 to the United Arab Emir-
ates, and others (Figure 6) (www.gov.kz/memleket/
entities).
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According to government data, in 2023, 194,000
Kazakh citizens were engaged in labour migration.
Of these, 84% worked in Russia, and only 9.3%
were in European countries. The choice of Kazakhs
in favor of the Russian labour market is due to sev-
eral factors: higher incomes and broader market op-
portunities; similar cultural traditions and a common
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language, which ease the adaptation of migrants in
the host country; geographical proximity and the
availability of transportation between the countries;
historical ties, which make migration socially ac-
ceptable. Additionally, the migration legislation of
the Eurasian Economic Union (EAEU) and the Eu-
ropean Economic Union, which provides visa-free
entry and simplified border crossing procedures
for EAEU residents, is an advantage for choosing
EAEU countries. However, the salary offered by
Russian employers is significantly lower than in Eu-
ropean countries.

External labour migration presents Kazakhstan
with complex challenges and problems, among
which is the “brain drain” — the loss of highly quali-
fied specialists due to migration. This issue signifi-
cantly impacts Kazakhstan’s economic development
by slowing down innovations and reducing produc-

Table 2 — SWOT Analysis of External Labour Migration

S ] et

- Improvement of qualification and professional skills;

- Development of international business connections

and opportunities for exchange of new knowledges and
technologies;

- Mastery of foreign languages;

- Increase in financial flows, support of financial system;

- Cultural exchange, improvement of mutual understanding and
social harmony of different ethnic groups of migrants;

- The possibility of starting a business based on the acquired
knowledge after returning to the country.

tivity. For example, in 2022, about 130,000 people
left Kazakhstan. Around 30% of them (39,000 peo-
ple) were specialists with university or secondary
specialized education, holding professions such as:

IT specialists: 8,700 people (about 22% of the
total number of highly qualified expatriates).

Engineering and technical workers: 7,800 peo-
ple (20%).

Medical workers: 4,200 people (10.8%).

Scientists and researchers: 3,500 people (8.9%).

Teachers: 2,900 people (7.4%).

Below is the SWOT analysis of labour migra-
tion, which helps to assess various aspects of migra-
tion processes, identify strengths and weaknesses,
opportunities, and threats associated with this phe-
nomenon. This is an important tool for developing
effective migration strategies and making informed
decisions (Table 2).

- Decrease of highly skilled labour resources leads to an aging
workforce and weakening of the professional potential of the
country;

- Inefficient spending on education and professional training;

- Risk of a lack of mentors for the next generation;

- The “brain drain” phenomenon;

- Aging populations in sending countries and growing populations
in receiving countries, which may put pressure on social services
and infrastructure;

- Language and cultural barriers, as well as discrimination from
local residents.

Opportunities

- Economic development. Labour migration helps develop
industries facing labour force shortages, such as healthcare,
construction, and information technologies;

- Cultural exchange. Migration fosters better understanding of
different cultures and strengthening of international ties;

- Development of the global labour market. Labour migration
stimulates the growth of the global labour market, easing
international trade and economic integration;

- International connections. Migrant flows can strengthen
Kazakhstan’s international connections with other countries,
creating opportunities for knowledge and experience exchange;
- Increased tax revenues. Migrants working in Kazakhstan can
boost tax revenue to the state budget.

- Nationalism and xenophobia. Increase of labour migrants
may contribute to nationalist and xenophobic sentiments and
consequently restrictions of migration policies;

- Economic competition. Migrant flows may create competition
in the labour market, raising unemployment levels among the
local population;

- Economic instability. Uncontrolled migrant flows may lead to
economic instability in receiving countries due to labour market
shifts and public spending;

- Security. Uncontrolled migrant flow may increase crime rates,
human trafficking, and breaches of public safety;

- Terrorist threats. Uncontrolled labour migration heightens the
risk of terrorism, illegal weapons and drug trafficking.

Conclusion

The results of the conducted research allowed
for a better understanding of the complexity and
multifaceted nature of labour migration processes

in Kazakhstan and highlighted the following main
trends in its development. Kazakhstan, as a donor
country in the international labour market, is simul-
taneously a recipient country in the space of Central
Asia and the CIS countries. Labour migration closes
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the deficit of workers in the republic and contributes
to the development of sectors of the economy (con-
struction, agriculture, and industry), and also pro-
mote the growth of domestic consumption. Migrants
help to fill labour force shortages and also contribute
to the growth of domestic consumption. The outflow
of qualified personnel from the country is compen-
sated by the influx of migrants, but mainly of lower
qualifications, which creates an imbalance in the la-
bour market.

Labour migration raises the need to address is-
sues of migrant integration, preventing discrimi-
nation, adapting them to Kazakhstani society, and
ensuring equal rights and working conditions. It is
important to develop an effective migration policy
that takes into account the needs of the national
economy and ensures security and fairness in the
labour market. This includes creating jobs for local
residents as well as monitoring the working condi-
tions of migrants.

Kazakhstan is also an important transit point for
migrants heading to Russia and other CIS countries.

This creates additional opportunities for economic
cooperation and strengthening ties with neighboring
states.

The collection and organization of statistical
data on labour migration is complicated by many
factors, including the diversity of migration forms,
the lack of unified international standards, the
prevalence of illegal migration, difficulties in de-
termining the status of migrants, and insufficient
coordination between government bodies. All of
this makes it difficult to create an accurate and re-
liable picture of labour migration, which signifi-
cantly complicates the development of effective
migration policies and the forecasting of trends of
labour migration.

Thus, labour migration in Kazakhstan has both
positive aspects and certain challenges. To effec-
tively manage migration flows, it is necessary to
create a balanced policy that will contribute to im-
proving economic indicators, solving demographic
problems, and ensuring fair conditions for all labour
market participants.
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MIGRATION TRENDS IN KAZAKHSTAN RELATED
TO GEOPOLITICAL SITUATIONS

Modern migration goes beyond natural movement, national demographic policy and is linked to
national security. Firstly, in the context of globalization, the world is in a state of constant migration. The
degree of influence of migration on the socio-economic, political and demographic situation in various
countries has increased, never before has the migration factor played such an important role in the as-
pect of ensuring national security and on this basis the conflict of interests of states, including allies and
integration partners. At the same time, the Republic of Kazakhstan is actively involved in modern inter-
national migration, which is a search for effective means of managing migration for the benefit of society
and the State. An important factor in the formation of channels of illegal migration of foreign citizens in
transit through Kazakhstan is the unstable socio-political and domestic economic situation in neighbor-
ing countries, the war in Russia and Ukraine, events in Afghanistan and the Middle East, as well as the
consequences of periodic armed conflicts in the Central Asian region. The West Kazakhstan border re-
gion of Kazakhstan is a region with active population migration and is considered as a key region of the
republic. Thus, the relevance of making a forecast and action plan for future flows was determined by an
in-depth study of migration trends from this aspect and identification of cause-and-effect relationships.

Key words: migration, internal migration, international migration, geopolitical situation, illegal mi-
gration.

.H. Hycinoga, 3.K. Kaanackaposa*, >)K.H. >Kymaaia,
I.K. Kaipan6aesa, A.M. XXakbin6ek, 5.T. KoxaxmeTos

Kasak yATTbIK, yHMBepcuTeTi, AAMaTbl, KasakcTaH
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KasakcraHAaFbl reocasicu )xaFAaiMmMeH 6aiMAaHbICTDI
MUrpaLMSIAbIK, TEHAEHLMSIAAP

Kasipri 3amaHfbl murpaums Taburn OpbiH aybICTbIPYAQH, YATTbIK AEMOrpaUsIAbIK, casicaTTaH
ThIC WbIFbIM, YATTbIK, KQYiNCI3AIKTI KaMTaMacbi3 eTy MaceAeciMeH TikeAen 6anAaHbICTbl GOAbIN OTbIp.
bipiHwiaeH, >kahaHaaHy >kaF AQMbIHAQ SAEM YHEMI MUTPaLLUS XKaFAaiblHAQ GOAbIMN OTbIP. MUrpaLmsaHbIH
OPTYPAI €AAEPAIH DAEYMETTIK-DKOHOMMUKAABIK, CasCU >KoHe AeMorpadusiAbiK, >KaFAarblHa acep eTy
AeHreii apTTbl, MUrpaLMSIAbIK, (DaKTOP eLllkallaH YATTbIK, KaYinCi3AIKTI KaMTaMacbl3 eTy TyPFbICbIHaH
MYHAQ MaHbI3AbI POA aTKapMaraH, aa BGyA ©3 Ke3eriHAe MemAeKeTTep apacblHAAFbl, OHbIH illiHAE
WHTerpaums cepiktectepi MeH OAAKTaCTapbl apacbliHAAFbl KbI3bIFYLLbIABIKTAP KAKTbIFbICbIH TYAbIPaAbI.
Ocbl opaitpa Kasakcran Pecnybavkachl Kasipri 3amaHFbl XaAblKapaAblK, MUIpaLMsAbIK, NpoLecTepre
GeAceHe KaTbICbIM, KOFaM MEH MEMAEKET MYAAECH YLITH MUrpaumsiHbl 6acKapyAblH TMIMAT KYPaAAApbIH
i3paecTipyae. KasakcTaHFa TPaH3UTTIK J)KOAMEH KEAETIH LUeTEeAAIKTEPAIH, 3aHCbI3 MUrpaLmsg apHaAapblH
KQAbINTACTbIPYAQFbl MaHbI3Abl (haKTOPAApPAbIH, 6ipi — KOpLUIIAEC eAAepAEri CasiCU-OAEYMETTIK >kaHe
9KOHOMMKAAbIK, XaF AaMAbIH TYPaKCbI3AblFbl, Pecert MeH YKpanHaAarbl COFbIC, AyFaHCTaH MeH Tasty
LLbiFbicTarbl okmMFanap, coHaai-ak, OpTaabik, A3usi aiiMarblHAAFbl Ke3eKTi KapyAbl KaKTbIFbICTApAbIH,
caapapbl 60AbIN TabblAaAbl. KaszakcTaHHbIH 6AThIC LEKAPaAAbIK, aiMaFbl — MUATPaLIMs KapKbIHAbI XKYPETiH
eHip 60AbIN TabblAaAbl >kaHe pecrnyOAMKA YLLiH Heri3ri aimak, peTiHae KapacTbipbiayaa. Ocblaariiia,
6oAalLIaK, MUTPALMSIABIK, aF bIHAAD TYPaAbl HOAXKAM >Kacarl, 9PEKEeT eTy XKOCMapbiH 83iPAEYAIH 63EKTIAIri,
OCbl TYPFbIAQH MUIPALMSABIK, TEHAEHUMSIAAPAbI TepeH 3epTTern, ceben-carprapAbiK 6GaiAaHbICTapAbl
aHblKTayFa Heri3AeAreH.

TyiiiH ce3aep: Murpaums, iWKi MUrpaLms, XaAblKapaAblK, MUIpaLms, reocasicu Xaraan, 3aHCbl3
MUrpaums.
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MwurpaumonHble TeHAeHUMM B KazaxcraHe,
CB$13aHHbIE C FeornoAMTUYECKON CUTYyaLuen

CoBpemeHHast MUrpaums BbIXOAMT 3@ PamKM eCTECTBEHHOrO nepemMellleHns, HaLUMOHAAbHOM Ae-
Morpauueckor MOAMTUKM U CBSI3aHa ¢ obecrnevyeHreM HalMoHaAbHOM Ge3onacHocTi. Bo-nepsbix, B
YCAOBMSIX TAOGAAM3ALMM MMP HAXOAMTCS B COCTOSIHMM MOCTOSIHHOM Murpaumun. CTeneHb BAMSIHUS MU-
rpaumm Ha COLMAAbHO-3KOHOMMYECKYIO, MOAMTUYECKYIO N AeMOorpachruyeckyio CUTYaLmio B Pa3AMYUHbIX
CTpaHax BO3POCAQ, HMKOTAQ elle MUrpauMOHHbIA (hakTop He UrpaA CTOAb BaXKHOW POAM B acriekTe
obecreyeHns HaLMOHaAbHOIM 6e30MacHOCTM M Ha 3TOW OCHOBE KOH(AMKT MHTEPECOB rOCYAApPCTB, B
TOM YMCAE COIO3HMKOB M MapTHEPOB Mo MHTerpaumu. [Npu aTom Pecriybanka KasaxcraH akTMBHO yua-
CTBYET B COBPEMEHHBIX MEXXAYHAPOAHbBIX MUIPALMOHHBIX, UYTO MOUCK 3(PPEKTUBHBIX CPEACTB YrNpaB-
AEHUS MUrpaumen Ha 6Aaro obLLecTBa U rocyAapcTBa. BaxkHbiM hakTopoM hopMUMpPOBaHUS KaHAAOB
HEAEraAbHOM MMUIpaLLy MHOCTPAHHbIX FPAaXXAAH TPAH3MTOM vepe3 KasaxcTaH sBAsieTCsl HeCcTabMAbHas
00L1eCTBEHHO-TIOAUTMYECKAS M BHYTPUIKOHOMMYECKAs CUTYaLMs B CTPaHAX-CoOCeAsX BoMHa B Poccum
M Ha YkpawuHe, cobbiTusi B AdpraHnctaHe M Ha bAankHem BocToke, a Tak>ke MOCAEACTBUSI MEPUOAM-
YeCKMX BOOPY >KEHHbIX KOH(PAMKTOB B LIeHTpaAbHOA3MaTCKOM pervoHe. 3anaAHo-KaszaxcTaHckmin npm-
rpaHnyHbIi perroH KasaxcraHa 9BASIETCS PErMOHOM C aKTUBHOM MUIpaLMeit HaceAeH s U PacCMOTPeH
KaK KAIOUYEBOM PErvoH pecrnybAmku. Takum 06pasoM, akTyaAbHOCTb COCTABAEHMSI MPOrHO3a M MAaHa
AENCTBUIA BYAYLLIMX MOTOKOB OMPEAEASIAACH FAYBOKMM M3YUYeHNEM MUMPALLMOHHDBIX TEHAEHLMIA C 3TOTO

acrekTa 1 onpeAeAeHemM NpUUMHHO-CAEACTBEHHBIX CBS3EN.
KAroueBble cAOBa: MMrpaLms, BHYTPEHHSIS MUIPaLMs, MEXAYHApPOAHas MUrpaLms, reornoAnTuYye-

CKag C1UTyaumnd, HeAeraAbHagd Murpaum4.

Introduction

The problem of migration has existed since the
emergence of mankind. Even the ancient Greek
classics Plato and Aristotle paid attention to the mi-
gration of inhabitants of other countries and their
living conditions within the framework of ancient
Greek politics (Aristotle, 1983, Plato,1978). The me-
dieval era and the New Age also contain philosophi-
cal and political reflections on the Great Migration
of Peoples and migration processes in the works
of N. Machiavelli, S. Montesquieu and I. Kant
(N.Machiavelli, 1982, C.L.Montesquieu, 1955,
[.Kant, 1966).

The formation of the foundations of migration
theory begins in the XIX century — its founder is
Emst Georg Ravenstein, who in 1885 formulated
eleven ‘laws of migration’. He believed that migra-
tion, being one of the manifestations of globaliza-
tion as a process regulated by political institutions,
is closely linked to world politics and the system of
international relations. At the same time, national-
state and regional migration policy is aimed at
protecting relevant interests with the help of politi-
cal and managerial instruments (Ravenstein, E. G.
(1889).

A significant contribution to the study of migra-
tion theory was made by American sociologist Ever-
ett S. Lee. In his 1966 article ‘Migration Theory’, he

reinterpreted Ravenstein’s works, emphasizing the
factors of attraction and repulsion. He identified two
groups of positive and negative factors affecting the
migrant at the points of departure and arrival (e.g.,
the desire to live near relatives, difficulties encoun-
tered in the process of migration, political instability
in the country) (K.Marx, (1960).

In his 2002 scholarly article ‘The State of Emi-
gration and the Contemporary Geopolitical Imagi-
nation’, British researcher C.R. Nagel argues that
understanding the dynamics of the relationship be-
tween immigrants and the host society must begin
with an awareness of contemporary geopolitical
conditions. He illustrates his thought with the ex-
ample of the situation of Arab Americans after the
events of 11 September and calls for a rethinking of
the concept of assimilation as a ‘politics of unity’
(R.Nagel, 2002).

For a century and a half, migration has been
an important topic of scientific research around the
world, which has contributed to the emergence of
many theories. The constant interest in the study
of this phenomenon indicates the increasing role of
migration in the life of society. There is a certain
continuity in scientific works — the authors draw on
the experience of their predecessors: many of them
are based on Ravenstein’s laws, E. S. Lee’s theory
of attraction and repulsion and his approaches. As it
developed, Western migration theory absorbed ele-
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ments of the mathematical modelling of the 1960s,
globalization processes, gender aspects and other
scientific trends. The development of the Western
school of migration influences the formation of local
schools in Africa, South-East Asia, Russia and other
regions. Every year the mobility of the world’s pop-
ulation is increasing and the volume of migration
is growing, which creates prerequisites for further
study and the emergence of new theories of migra-
tion.

Materials and methods of research

The research methodology and methods include
general scientific methods and approaches, primar-
ily historical, systemic, political-legal, as well as
situational and statistical analyses.

The historical approach includes basic concepts
that serve as a basis for creating the process of his-
torical cognition. The historical approach brings to-
gether studies that examine the history of migration
processes in different countries and allows making
predictions about the recurrence of historical events
that may arise in the context of contemporary migra-
tion phenomena.

The systemic approach was applied to the pro-
cess of comprehending socio-political activity as a
complex phenomenon with a scientific and empiri-
cal component, including the analysis of such cat-
egories as ‘migration policy’, ‘migration security’,
‘national security’. The systemic approach consid-
ers migration as a series of social changes — institu-
tional, demographic, ethnic, psychological, cultural,
economic, political interactions.

The use of the political and legal approach
showed high efficiency of the research. This ap-
proach made it possible to define the conceptual,
legal and normative foundations of national security
in today’s complex conditions.

The method of situational statistical analysis
was used to assess the volume and structure of mi-
gration trends both on the scale of Kazakhstan and
at the global level, as well as their impact on so-
cio-economic and political situation (Zh.Tilekova,
D.Aldabergenov, 2024).

The method of situational statistical analysis
was used to assess the volume and structure of mi-
gration trends both on the scale of Kazakhstan and at
the global level, as well as their impact on the socio-
economic and political situation in the country.

An important method of migration research is
models, which allow analyzing and forecasting
migration indicators by mathematically describing
their dependence on various factors and outcomes.
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In recent years, migration research has also focused
on qualitative sociological methods, which are used
to analyses the process of migration decision-mak-
ing, integration of migrants, inter-ethnic relations in
the host community and a wide range of cause-and-
effect relationships in migration processes.

Methods of studying migration trends are pre-
sented in the form of a set of special techniques used
in the study of various factors and indicators of pop-
ulation migration, as well as its social mechanism.
Statistical methods are directly based on the regis-
tration of any conditions of movement in the places
of departure and arrival of migrants by determining
the number of arrivals and departures from a settle-
ment for a certain period of time, taking into account
the characteristics of the composition of migrants
and the direction of migration flow.

As part of the consideration of theoretical and
methodological approaches to the study of migra-
tion processes, we are mostly interested in the cross-
ing of state borders, i.e. international migration
(Duisen, G., & Kelinbayeva, R. 2024).

The first period of migration in the Republic of
Kazakhstan covers the years 1991-2000. With the
acquisition of state independence by the Republic
of Kazakhstan in 1991, the beginning of transfor-
mation processes in the former USSR and the ex-
pansion of opportunities for certain ethnic groups to
return to their historical homeland, Kazakhstan, as
well as many other CIS countries, developed a trend
of negative migration balance, which is reflected in
Figure 1 (Statistical Yearbook of Kazakhstan, 1999).

The second stage of Kazakhstani migration cov-
ers the years 2001-2010 and is presented in Figure 2.
This period coincided with the country’s economic
growth, socio-political reconstruction and adoption
of reforms. During this time, the population reached
16.4 million people. The birth rate increased, the
death rate decreased significantly and the population
growth was 1.5 million due to the return of ethnic
Kazakhs (about 1 million people). Kazakh migra-
tion peaked between 2002 and 2006. During these
5 years, 384,106 people returned to their historical
homeland. Dividing this figure by five, an average
of 76,821 people returned per year.

The third decade of migration in the country
covers the years 2011-2020. By 2009 Kazakh-
stan was in a state of economic crisis, but during
the following three years the number of arrivals
in the country exceeded the number of departures.
In 2012, the situation changed and since then the
country’s migration balance became negative (i.e.
the number of emigrants exceeded the number of
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immigrants). According to official data, more than
366,000 people left Kazakhstan for permanent resi-
dence abroad during these 10 years. As shown in
Figure 3, the number of emigrants started to grow
from 2013. Since then, there has been a steady an-

nual increase in this indicator. At the same time, the
flow of immigrants began to decline. However, this
indicator has been steadily decreasing compared to
previous years. The negative value of the migration
gap has been steadily increasing since 2014.

600000

400000

200000

0

-200000
-156261

-400000 -21902 o

1991 1992 1993 1994 1995

-238495

1996 1997 1998 1999

2000

-123627 -

-175538 2203039

261388

-406679

-600000

Immigrants

mmm Emigrants

e Net Migration

Figure 1 — External migration of the Republic of Kazakhstan in 1991-2000, thousand people
*Note. Compiled by the authors based on data from the Bureau of National Statistics.
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Figure 2 — External migration of the Republic of Kazakhstan in 2001-2010, thousand people
Note. Compiled by the authors based on data from the Bureau of National Statistics.

The years 2021-2023, being the beginning of
the fourth decade of migration, are marked by sig-
nificant changes. In January-December 2021, 10.9
thousand people arrived in the country, which is 4.1
per cent less than in the previous year. At the same
time, the number of those who left increased by 10.6
per cent to 32,209. The main migration exchange
of the country is with the CIS countries. As can be
seen in Figure 4, immigration rates to Kazakhstan,
according to official statistics, remain quite low.
Kazakhstan is becoming less and less attractive for
foreigners. The number of migrants arriving in the
republic is the lowest since at least 1999 — 10,982

people. Even in 2020, when quarantine measures
significantly limited migration processes, this figure
was higher (about 11,500 people).

2022 changed the vector of Kazakhstan’s exter-
nal migration. For the first time in the last decade a
different trend was observed. In one year, the number
of emigrants decreased by 8 thousand people — from
32,209 to 24,147 citizens. In addition, the number of
arrivals considering Kazakhstan as a country of per-
manent residence increased. Compared to the same
period in 2021, the number of arrivals to Kazakhstan
increased by 57.8 per cent, while the number of de-
partures from Kazakhstan decreased by 25.1 per cent.
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Figure 3 — External migration of the Republic of Kazakhstan in 2011-2020, thousand people (https://stat.gov.kz/ )
Note. Compiled by the authors based on data from the Bureau of National Statistics.
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Figure 4 — External migration of the Republic of Kazakhstan in 2021-2023, thousand people (https://stat.gov.kz/ )
Note. Compiled by the authors based on data from the Bureau of National Statistics.

In 2023, 25.4 thousand people arrived in Ka-
zakhstan for permanent residence, which is 46.8 %
more than in 2022. At the same time, the number
of departures decreased by 1.5 times. Thus, only
16,055 people left the country. As can be seen in
Figure 5, the migration balance became positive
for the first time in the last 10 years and totalled
+9,344.

Thus, external migration flows from the time of
our country’s independence in 1991 to the present
can be summarized as shown in Table 4:

In the first years of independence, the collapse
of the Soviet Union, the possibility of returning to
the historical homeland, and the difficult econom-
ic situation in Kazakhstan caused an outflow of
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population. Since 2000, the number of emigrants
has gradually decreased, although there was an in-
crease from 2006 to 2010, then from 2011 to 2013
this trend was repeated. However, since 2014 there
has been a gradual increase in out-migration. Since
2010, the number of arrivals to Kazakhstan has been
gradually decreasing, and this trend continued un-
til 2022. The negative migration balance has been
gradually decreasing since 2000, and in the period
from 2004 to 2011 there was a tendency towards its
positive dynamics. However, since 2012, there has
been a sharp decline in inflows and an increase in
outflows, which led to an increase in the negative
balance. Only in 2023 migration showed a positive
balance over the last decade.
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Figure 5 — External migration of the Republic of Kazakhstan in 2014-2023, thousand people (https://stat.gov.kz/ )
Note. Compiled by the authors based on of data from the Bureau of National Statistics

Table 1 — Trends by periods of external migration in 1991-2023:

Periods Years Trends
1 1991-2000 Negative migration balance related to ethnic migration
2 2001-2010 Positive migration balance associated with stabilisation of the economic situation
3 2011-2020 Negative migration balance related to economic crisis
4 2021-2023 Due to geopolitical conditions, the number of immigrants started to increase

*Note. Compiled by the authors.

Migration processes of the population of the
West Kazakhstan region are characterized by both
general republican features of development and
regional specificity. From 2000 to 2022, 1640.3
thousand people arrived in WKR (15% of all im-
migrants who arrived in the country), 1616.1 thou-
sand people left (12% of all emigrants of the repub-

people
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-100000

lic), and the migration balance was 24.2 thousand
people, while the migration balance of the republic
was 34 thousand people. Only Mangistau oblast
maintains a positive balance of total migration, and
WKR - on the contrary — negative. In other oblasts
the migration balance is decreasing and becoming
negative.

e RK s West Kazakhstan Region

-120000

Figure 6 — Migration balance for all flows in the Republic of Kazakhstan and the WAC for 2000-2021(https://stat.gov.kz/ )
Note. Compiled by the authors based on data from the Bureau of National Statistics.
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The share of external migrants in the regions of
the WAC does not exceed 5%, the main share of
emigrants are urban residents, mainly from regional
centers (Uralsk, Aktobe, Atyrau and Aktau). There
is active migration in the border areas of oblasts (in
WKO and Aktobe oblast bordering Russia). More
than 90% of external migrants go to Russia, from
non-CIS countries to Germany and the USA.

The main share of migration flows of the popu-
lation of the WAC falls on internal migration. From
2000 to 2022, the flow of internal migrants in the
WAC increased by 28.9%, totaling 2.9 million or
90% of the total flow of migrants in the region. Inter-
nal migration is characterized by negative balance in
most administrative districts of the WAC, except for
regional centers (Aktau, Uralsk, Aktobe and Atyrau)
and districts close to the regional center. (Baiterek
in West Kazakhstan Oblast, Munailinskiy in Man-
gistau Oblast). This trend indicates socio-economic
problems in the society, which can become a serious
threat to sustainable economic and social develop-
ment of the region (Alzhanova F., (2023).

Research results and discussion

Political trends have a significant impact on mi-
gration, which forces the state to make adjustments
to the entire system of social and economic policies
aimed at the adaptation of migrants to ensure the
integrity of society and, consequently, the develop-
ment of the state itself. The issue of migration also
significantly affects the system of national security.
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In the framework of this study, the migration situa-
tion is considered in the political science dimension
— from the national and political points of view.

Kazakhstanis have started to move to Russia less
frequently. As can be seen in Figure 6, in 2023, 11.7
thousand Kazakhs left for permanent residence in
the neighboring country. This migration rate is the
lowest for the last 24 years. The decrease occurred
in all 20 regions of the country. A year earlier, 19.4
thousand citizens chose the Russian Federation. As
of the end of December 2023, more than 80 thou-
sand of the 400 thousand Russians who arrived in
the country in 2022 remained in Kazakhstan [6].

The situation between Kazakhstan and Uzbeki-
stan is presented in Figure 7. During the decade,
it can be observed that the number of arrivals de-
creased from 2013 to 2020 and started to grow again
from 2021, while the number of departures decreas-
es every year. These indicators show that the coun-
try is a comfortable place to live and work for Uzbek
citizens.

The situation between Kazakhstan and Kyrgyz-
stan. Russia and Kazakhstan remain the main des-
tination countries for labor migrants from Kyrgyz-
stan. According to data from open sources, in 2023,
1.2 million people were registered in the Russian
Federation, and about 30 thousand people were reg-
istered in Turkey and Kazakhstan. As can be seen in
Figure 8, the number of arrivals to our country from
Kyrgyzstan has been increasing over the last 5 years
after the above mentioned events. There are many
attractive factors influencing this choice.
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Figure 7 — Migration between the Republic of Kazakhstan and the Russian Federation in 2013-2023 (https://stat.gov.kz/ )
Note. Compiled by the authors based on data from the Bureau of National Statistics.

50



G.N. Nyussupova et al.

15000

12478

10000

269
5000

2013 2014 2015 2016 2017 2018 2019 2020 2021

Immugrants

mmm Enugrants

6365 6373

2022 2023

e Net Migration

Figure 8 — Migration between the Republic of Kazakhstan and the Republic of Uzbekistan in 2013-2023
(https://stat.gov.kz/ )
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Figure 9 — Migration between the Republic of Kazakhstan and the Kyrgyz Republic
in 2013-2023,thousand people (https://stat.gov.kz/ )

The situation between Kazakhstan and Turk-
menistan. Migration from Turkmenistan has weak-
ened significantly since 2013, but in 2019 it in-
creased sharply and reached the level of six years
ago. As can be seen in Figure 9, 830 migrants arrived
in Kazakhstan from Turkmenistan in 2019 (statistics
do not include students). This figure increased by
140.2 per cent compared to 2018. In addition, over
the ten years, significant rates of departures were ob-
served only in 2019 — 44 people. 2020 was a record
year in terms of arrivals. In 2021, migration tempo-
rarily decreased due to quarantine measures around
the world. Since 2022, the number of arrivals has
increased every year.

The situation between Kazakhstan and China.
Since 2017, the number of Chinese citizens who
permanently resettle in the Republic of Kazakhstan
has been steadily decreasing. Mainly ethnic Ka-
zakhs immigrate from the PRC, whom Kazakhstan
actively invites to return to their historical home-
land. As can be seen in Figure 10, migration from

China to Kazakhstan does not show an even growth
or decline. In 2013, more than 2,000 people were
registered, but already in 2014 this figure decreased
fourfold. High values were observed from 2015 to
2017, but in 2018 they declined again. Despite the
steady growth over the last three years, the number
of arrivals and departures remains insignificant.
That is, migration from the Land of the Rising Sun
alternates between growth and decline roughly ev-
ery three years.

Mostly ethnic Kazakhs come to the country for
permanent residence. In recent years, the number of
blood compatriots returning home from neighboring
countries has been decreasing. Experts attribute this
situation to Beijing’s pressure on Muslims in Xinji-
ang and changes in Kazakhstan’s legislation. As of
1 October 2023, 16,408 ethnic Kazakhs arrived in
their historical homeland and received the status of
«kandasy. In total, 1 million 123.5 thousand ethnic
Kazakhs have returned to the republic since 1991.
(https://www.gov.kz/memleket/entities/lspm/press).
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Figure 10 — Migration between the Republic of Kazakhstan and Turkmenistan
in 2013-2023, thousand people (https://stat.gov.kz/ )

The migration situation in the Republic of Ka-
zakhstan is characterized by pronounced regional
specificity, reflecting both the general trends of mi-
gration processes in the country and the local char-
acteristics of individual territories. In general, mi-
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gration in Kazakhstan is conditioned by a complex
of economic, social and political factors, as well as
by the influence of external migration flows from
neighboring countries such as China, Russia and
CIS countries.
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Figure 11 — Migration between the Republic of Kazakhstan and the People’s Republic
of China in 2013-2023, thousand people (https://stat.gov.kz/ )

Special attention should be paid to the West Ka-
zakhstan region, which is a border territory with the
Russian Federation, which significantly affects the
nature and intensity of migration processes. Unlike a
number of other regions where migration indicators re-
main relatively stable or positive, the West Kazakhstan
region is facing a steady migration loss. This situation
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is largely due to the discontinuation of quotas for «kan-
dasy, tightening of rules for labor migrants, as well as
the peculiarities of the border position, which forms in-
tensive migration ties with Russia. These factors have
a significant impact on the migration balance of the
region and require separate attention in the context of
analyzing migration processes in Kazakhstan.
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Aktobe Oblast had a negative balance of exter-
nal migration until 2022. The reason, in our opinion,
is the inflow of Russians and slowed down outflow
to the Russian Federation. The national composition
of migrants is represented by Kazakhs, Russians,
Ukrainians, Tatars and Germans. Russians, Uzbeks,
Tatars, Germans, Ukrainians and Kazakhs also pre-
dominate in external emigration. The main share of
external emigrants is in the CIS countries — 96 per

cent, with almost 95 per cent emigrating to Rus-
sia. Among the remaining 5 per cent, the majority
choose Germany (69 per cent). The vast majority of
emigrants are urban residents or 89 per cent of the
total number of external emigrants. Among the rural
population, residents of the districts bordering Rus-
sia: Kargala, Alga and Martuk districts are active in
migration. In the external migration of the popula-
tion, the most migratory active population is female.
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Figure 12 — Population migration in Aktobe region (https://stat.gov.kz/ )
Note. Compiled by the authors on the basis of data from the Bureau of National Statistics.

In Atyrau Oblast, migration indicators are rela-
tively stable. From 2004 to 2017 a positive balance
was maintained, except for 2011. Starting from 2018
up to the present, there is an annual migration loss
of population. One of the reasons is the release of
workers at the Tengiz field, 60% of whose employ-
ees are residents of other regions. External migra-
tion accounts for less than 3% of the total migration

flow in Atyrau Oblast. The main flow of external
migrants is from CIS countries (85% of arrivals and
80% of departures in 2021. In gender aspect women
and men are approximately equal in number. Twice
as many men enter from non-CIS countries and
twice as many women leave for non-CIS countries.
The gender imbalance in the structure of migrants is
related to the deficit of female professions.
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Figure 13 — Population migration in Atyrau region (https:/stat.gov.kz/ )
Note. Compiled by the authors on the basis of data from the Bureau of National Statistics.

53



Migration trends in Kazakhstan related to geopolitical situations

In the West Kazakhstan region, there is a persis-
tent negative migration balance. Among the factors
contributing to this trend are the cessation of quotas
for kandas (ethnic Kazakh migrants from abroad),
as well as the tightening of regulations governing
the stay of labor migrants in the country (The Law
of the Republic of Kazakhstan No. 153-V ZRK of
December 10, 2013). Ethnic migrants have the free-
dom to settle in any region of the country of their
choosing. However, they are eligible for quotas
only in the areas designated by the government. The
quota provides a one-time payment of 35 minimum
calculation indicators (MCI) per family member, as
well as various benefits for enrolling in educational
institutions. In 2019, the Minister of Labor and So-
cial Protection of the Republic of Kazakhstan issued
an order designating five regions for the settlement
of kandas: Akmola, East Kazakhstan, Kostanay,
Pavlodar, and North Kazakhstan regions. The eth-
nic composition of migrants in the West Kazakhstan
region includes Kazakhs, Russians, Ukrainians, and
Tatars. Female migrants exhibit the highest levels
of migration activity. The majority of external emi-
grants come from countries of the Commonwealth of
Independent States (CIS) (98%), with 96% emigrat-
ing to the Russian Federation. The remaining 2% of
emigrants move to Germany, the United States, and
Turkey. Among those arriving in the West Kazakh-
stan region, more than 90% are migrants from Rus-
sia, with a small number of immigrants from Uz-
bekistan, Ukraine, and Turkmenistan. The majority
of emigrants are urban residents. In 2021, the num-
ber of emigrants from the city of Uralsk was 752, ac-
counting for 77% of all external emigrants. Among
the administrative districts, the highest proportion of
emigrants are from those bordering Russia: Burlin-
sky (13%) and Bayterek (7%) districts. Immigrants
primarily settle in Uralsk (68%), with additional ar-
rivals in the Burlinsky (11%) and Bayterek (15%)
districts.

Mangistau Region is one of the key migration
recipients in Kazakhstan. Over the past 21 years, the
region has seen an influx of 454,000 people and a
net outflow of 349,000 individuals. The primary fac-
tors attracting population are economic and ethnic
in nature. The region ranks fourth in the country in
terms of Gross Regional Product (GRP) per capita
and is considered one of the wealthiest regions in
Kazakhstan. At the same time, the region is ethni-
cally homogeneous, with approximately 92% of the
population being Kazakh, which also influences the
intensity of migration flows. Among those arriving
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in the region across all migration streams, more than
90% are Kazakhs. In external migration, around
80% of immigrants are Kazakhs, making the region
one of the main repatriation centers for ethnic mi-
grants in Western Kazakhstan. In 2023, Mangistau
accounted for 14.8% of all kandas (ethnic Kazakh
repatriates) entering the country. The current dy-
namics and structure of external migration are large-
ly influenced by a decrease in the number of Kazakh
repatriates. Thanks to the demographic contribution
of kandas, the region has managed to reduce the
level of negative migration balance. Overall, exter-
nal migration makes up more than 5% of the total
migration flow. In 2021, 2% of all migrants from the
region left the country, while 3% arrived from other
countries. The majority of external immigrants in
2021 came from CIS countries, with 71% from Uz-
bekistan and 13% from Turkmenistan. Immigrants
from Iran accounted for 2.4% of arrivals from non-
CIS countries. The majority of external emigrants
from the region move to Russia (92%), while among
non-CIS countries, the United States, Germany, and
Canada are the most common destinations. In 2021,
95% of emigrants came from the city of Aktau, with
the remaining proportion migrating from the Mun-
aily district.

Considering migration policies and theoretical
approaches to understanding migration trends, it can
be noted that migration has become one of the most
pressing political and socio-economic issues faced
by modern states in the context of post-industrial so-
ciety and rapid globalization.

As seen in Table 2, migration has a dual im-
pact, affecting both sending and receiving countries.
Let’s analyze the aforementioned consequences in
more detail, with specific examples.

Overall, migration processes in the western re-
gions of Kazakhstan reflect the complex interplay
of economic conditions, geographical location, and
migration policy. The border proximity to Russia
significantly influences the structure and dynam-
ics of migration flows, particularly in the West Ka-
zakhstan and Aktobe regions. At the same time, the
economic attractiveness and ethnic composition of
the population impact migration trends in the Man-
gistau and Atyrau regions.

Considering the dual impact of migration on
both sending and receiving countries, migration
processes remain one of the key socio-economic
and political challenges in contemporary Kazakh-
stan, requiring constant monitoring and adaptation
of state policy.
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Figure 14 — Population Migration in the West Kazakhstan Region (https://stat.gov.kz/ )
Note: Compiled by the authors based on data from the Bureau of National Statistics.
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Figure 15 — Population Migration in Mangistau Region (https://stat.gov.kz/)
Note: Compiled by the authors based on data from the Bureau of National Statistics.

Although global events, including armed con-
flicts, may not directly concern you at first glance,
they can instantly affect your financial situation. An
example of this is the situation between Russia and
Ukraine. The world seems to have split into two op-
posing camps, the consequences of which included
not only human losses and migration but also sanc-
tions imposed on the Russian Federation by several
Western countries. Following the sanctions, the ru-
ble’s exchange rate dropped, and then the tenge also
depreciated against the dollar. Given the country’s
geopolitical position, the government took a series
of measures to prevent an economic crisis.

As shown in Figure 11, in February 2022, the
base rate was immediately raised by 3.25 percent-
age points. From December of that year to August
2023, the rate remained at the same level. In Febru-
ary 2024, it was reduced for the fifth time.

When the central bank lowers the base rate, the
interest rates on commercial bank operations also
decrease. This applies to consumer and mortgage
loans as well. In other words, obtaining a loan be-
comes easier, and the mortgage rate becomes more
favorable for buyers. However, with a low base rate,
depositors in banks earn less income from their sav-
ings due to the reduction in interest payments.
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Table 2 — Positive and Negative Economic, Social, and Political Consequences of Migration

Positive Consequences

Negative Consequences

e Filling the shortage of both unskilled and highly skilled
labor (especially in Kazakhstan);

e Alleviating labor market pressures in the country of origin,
which contributes to maintaining social stability;

e Remittances from migrants account for 30% to 50% of the
GDP of the sending country (e.g., 30% in Kyrgyzstan and 50%
in Tajikistan);

e Reduction in poverty levels due to remittances;

e Highly skilled labor migrants contribute to improving
service quality and implementing modern management
systems;

e The labor of unskilled migrants is considered cheaper,
making it accessible to the entire population.

e The development of migrant networks (social connections
among migrants), which facilitates the adaptation process for
new migrants;

e Adoption of new social and cultural norms and values.

e Assimilation of new social and cultural norms and values.

e Shadow migration (leading to the exploitation of migrant
labor);

e Additional strain on the infrastructure of the receiving
country;

e Pressure on the social sector;

e Increase in migrant phobia;

e Xenophobic sentiments;

e Emigration of skilled human capital;

e Disruption of traditional values in the lives of the population
of the sending country (family breakdown, gaps in child
upbringing, rural degradation, changes in family roles);

e Negative demographic consequences (due to the
predominance of youth and feminization of migration, the
aging of the population in the sending country is expected);

e Increase in criminal activity among migrants;

e Rising migration-related sentiments among the population;
e The issue of non-return migration (loss of working-age and
reproductive population in some sending countries).

Note: Compiled by the authors.
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Figure 16 — Base Rate in Kazakhstan (Data from the National Bank
of the Republic of Kazakhstan) (https://nationalbank.kz)

On the other hand, when the central bank raises
the base rate, loans, including mortgages, become
more expensive, which benefits banks and sellers.
At the same time, savings in interest-bearing ac-
counts will yield higher returns due to the increased
rate. Since the cost of borrowing is low and the ben-
efit from savings is minimal, consumers are theo-
retically motivated to spend rather than save.

Conclusion
Modern migration is characterized by eco-
nomic and demographic asymmetry, population

mobility in border areas, and the growing activity
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of migration flows not only from poor countries
to developed ones. This situation forces receiv-
ing countries to adopt policies that limit the en-
try of immigrants. In this context, Kazakhstan
should consider implementing the experience of
the United States, New Zealand, and Canada by
introducing a points-based system for granting
work permits to potential immigrants — aimed at
attracting highly skilled professionals while limit-
ing the influx of unemployed or low-skilled work-
ers.

Thus, the migration situation in the West Ka-
zakhstan region serves as an indicator of broader
migration trends in Kazakhstan, linked to geo-
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political changes. Controlling migration flows in
this region requires a comprehensive approach
that takes into account not only internal socio-
economic factors but also the influence of interna-
tional political and economic processes, particu-
larly Russian-Kazakh relations and the policies of
the CIS countries.

Overall, the analysis of migration processes in
border regions, such as the West Kazakhstan region,
is important for developing an effective national
migration policy that can adapt to the challenges of
contemporary geopolitics and ensure the country’s
sustainable development.

Regarding the repatriation policy for ethnic Ka-
zakhs and other individuals, it is necessary to adapt
the Swedish model of multiculturalism to the current
realities of the migration process, based on respect
for the cultures of minority groups and providing
immigrants with equal rights as the native popula-

tion. In this context, public organizations should be
actively involved to facilitate the quick adaptation
of repatriates and other foreign citizens.

Reforming migration policy will allow Kazakh-
stan to focus its efforts on attracting in-demand spe-
cialists from among migrants and creating favorable
conditions for immigrants by actively engaging civil
society institutions.
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MPOCTPAHCTBEHHbI AHAAU3 U TEOUH®OPMALIMOHHOE
KAPTOTPA®UPOBAHUE COUNAABHO-AEMOTPA®UYECKUX
MPOLECCOB PECITYBAUKU KA3AXCTAH

B ycAOBMSIX AMHAMMUHBIX COLIMAAbHO-3KOHOMMYECKMX MPeoOpasoBaHMii M 3HAYMTEAbHbBIX PErvo-
HaAbHbIX AMcriporiopumii Pecnybamka KasaxcraH CTaAKMBaeTCsl C HEOOXOAMMOCTbIO GoAee rAy6oKOro
W NPOCTPAHCTBEHHO-OPUEHTUPOBAHHOIO MOHMMAHUSI CBOMX COLIMAAbHO-AEMOrpachruyeckmx nNpoLeccos.
LleAbto AQHHOTO HayUYHOIro MCCAEAOBAHUS SIBASETCS M3yUeHMe MOTeHUMAAA M NMPaKTUYECKoro npumeHe-
HMS reonHdopmaumoHHbix cnctem (TMC) aag kapTorpadmpoBaHMs, aHaAM3a M BM3yaAM3aLmMKM KAKOYe-
BbIX COLMaAbHO-AeMorpaduyuecknx nokasareaent B KasaxcraHe. OcHOBHasi MAest paboTbl 3aKAKYAETCS
B AEMOHCTPAUMM TOro, KaK MPOCTPAHCTBEHHbIA aHAAM3 MOXET BbISIBUTb CKPbITble 3aKOHOMEPHOCTU U
nomoub B paspaboTtke 6oaee appecHbiX M 3EKTUBHBIX CTPATErni yCTOMUMBOrO pas3suTis. HayuHas
3HAUMMOCTb MCCAEAOBAHNS OMNPEAEAIETCS €r0 BKAAAOM B METOAOAOTMIO MEXXANCLIMIIAMHAPHOIO aHaAW-
3a, 06beAnHsIIOLWEro reorpadmyeckme, Aemorpadmyeckme u CTaTUCTMYECKME MOAXOADI, a MpPaKT1yeckas
— B pa3paboTke MHCTPYMEHTapUs AAS OGOCHOBAHHOIO FOCY AQPCTBEHHOIO M PETMOHAALHOTO YIPABAEHMS.
MeTtoaoAOrUSt CCAEAOBAHMSI BKAIOUAET COOP M CUCTEMATM3ALMIO CTAaTUCTUYECKMX AaHHbIX (nepenucm
HaCeAeHWs, aAMMHUCTPATUBHbBIE A@HHbIE), MX TeOKOAMPOBAHME, CO3AAHME EAMHOM reoUMH(OPMaLMOH-
HOM 6asbl AQHHbIX, @ TaKXKe NMPUMEHEHME METOAOB MPOCTPAHCTBEHHOIO aHaAM3a, TakKMX Kak Tematuye-
cKoe KapTorpadmMpoBaHme, KAACTEPHbIN aHaAM3, OydepHbIii aHaAM3 1 aHaAn3 AOCTYNHOCTM. OCHOBHbIE
pe3yAbTaTtbl NokasbiBatoT, Uyto ['MC-kapTorpacrpoBaHme No3BOASET HAarASAHO BbISIBUTb PEMMOHAAbHbIE
AVCTIPOMOPUMM B MAOTHOCTM HaceAeHusl, ypbaHM3aLmu, MUrpaumMoHHbIX MOTOKax, BO3PaCTHO-MOAOBOWA
CTPYKTYPE U AOCTYMNE K COLIMAAbHBIM YCAYram. AHaAM3 AEMOHCTPUPYET, KaK NMPOCTPAaHCTBEHHAs MPUBS3Ka
AAHHbIX AEAAET MX OOAEE OCMBICAEHHBIMU AASI MIPUHATUS pelieHnit. LIeHHOCTb NPOBEAEHHOIO MCCAEAO-
BaHMs 3aKAKOYAETCs B pa3paboTke KOMIMAEKCHOIO NOAXOAQ K MPOCTPAHCTBEHHOMY aHaAM3y Aemorpadm-
YeCKMX AQHHbIX, KOTOPbIA A0 CMX MOP parMeHTapHO NPUMeHSACS B KasaxcTaHe, 1 B CO3AaHMM OCHOBbI
AAS B0Aee 3PMEKTUBHOIO MAAHMPOBAHNA COLMAABHON MHAPACTPYKTYpPbI. [pakTMyeckoe 3HaueHne UTo-
roB paboTbl 3aKAIOYAETCS B BO3MOXKHOCTM MX UCMOAb30BaHMS AAS OMTUMM3ALMMN PACTIPEAEAEHNS PECYP-
COB, LIeAeBOro (pMHAHCUPOBaHMS PErMOHAAbHBIX MPOrpamMm M NoBbilleHust 3heKTMBHOCTM peaAr3almm
rOCYAQPCTBEHHOM MOAUTUKM B 06AACTU AeMOrpadmm U COLIMAABHOIO Pa3BUTUSI.

KatoueBble caroBa: [MC, aemorpacdus, KazaxcraH, NpoCTpaHCTBEHHbIA aHaAM3, YCTOMYMBOE pas-
BUTHE.
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Kazan (Volga Region Federal University), Kazan, Russian Federation
*e-mail: irinamalganova@gmail.com

Spatial analysis and geoinformation mapping
of socio-demographic processes of the Kazakhstan Republic

Amidst dynamic socio-economic transformations and significant regional disparities, the Republic of
Kazakhstan faces the imperative for a deeper and spatially-oriented understanding of its socio-demograph-
ic processes. The purpose of this scientific research is to explore the potential and practical application of
geoinformation systems (GIS) for mapping, analyzing, and visualizing key socio-demographic indicators in
Kazakhstan. The core idea of this work is to demonstrate how spatial analysis can reveal hidden patterns
and aid in the development of more targeted and effective sustainable development strategies. The scien-
tific significance of the study is defined by its contribution to the methodology of interdisciplinary analysis,
integrating geographic, demographic, and statistical approaches, while its practical significance lies in the
development of tools for informed governmental and regional management. The research methodology
involves the collection and systematization of statistical data (population censuses, administrative data),
their geocoding, the creation of a unified geoinformation database, and the application of spatial analysis
methods such as thematic mapping, cluster analysis, buffer analysis, and accessibility analysis. The main
results indicate that GIS mapping clearly identifies regional disparities in population density, urbanization,
migration flows, age-sex structure, and access to social services. The analysis demonstrates how spatially
linking data makes it more meaningful for decision-making. The value of the conducted research lies in
developing a comprehensive approach to the spatial analysis of demographic data, which has been applied
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fragmentarily in Kazakhstan until now, and in creating a foundation for more effective social infrastruc-
ture planning. The practical significance of the work’s outcomes lies in their potential use for optimizing
resource allocation, targeted funding of regional programs, and enhancing the efficiency of public policy
implementation in demography and social development.

Key words: GIS, demography, Kazakhstan, spatial analysis, sustainable development.
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KasakcraH Pecny6AnKacbiHbIH, 9AYMETTiK-AeMOorpadoUSsIAbIK,
npouecTepiHiH, KEHICTIKTI TaAAQy )XoHe reoaknaparTbik, KapTacbl

AVHAMMKaAbIK, &AEYMETTIK-3KOHOMMKAAbIK, ©63repicTep >KoHe arlTapAbIKTal eHipAiK TEeHCI3AIKTep
KarpanbliHAQ KasakcTaH PecryGAnKachl ©3iHiH aAeyMeTTik-AemorpadmsAbIK, NMPoUecTepiH TepeHipex
JKOHE KeHICTIKTIK OarblTTaAFaH TYCiHY KaXKeTTiairimen 6etne-6eT keaeai. ByA FbiAbIMM 3epTTeyAiH
MakcaTbl KazakcTaHAAFbl HETi3r 9AeyMETTiK-AeMOrpadUsIAbIK, KOpCETKIlITePAi KapTorpadusaay, Tan-
AQY K8He BM3YaAM3auMaAay YLiH reoakmnapaTTblk, >KyreAaepain, (FTAXK) aAeyeTiH XeHe MpakTUKAABIK,
KOAAQHbICbIH 3epTTey GOAbIN TabbiAaAbl. YKYMbICTbIH, HEri3ri MAESChl KEHICTIKTIK TaAAQYAbIH >KacCbl-
PbIH 3aHAbBIAbIKTAapPAbI KaAal aHbIKTai aAaTbIHbIH XXKOHE TYPaKTbl AAMYAbIH aHaFypPAbIM MeKeH->KaiAbl
JKOHE TUIMAI CTpaTernsiAnapbiH 83ipAeyre KaAal KOMeKTeCeTiHIH KepceTyae. 3epTTeyAiH FbIAbIMU Ma-
HbI3ABIAbIFbI OHbIH reorpadusAbiK, AeMOrpadmsAbIK, XOHE CTaTUCTUKAAbIK TOCIAAEPAI BipikTipeTiH
NMaHapaAblK, TaAAdy SAICTEMECIHE KOCKaH YAECIMEH, aA MPaKTUKAAbIK, MaHbI3AbIAbIFbI — HEri3AEAreH
MEMAEKETTIK XK8HE BHIpPAIK 6ackapy YLIiH KypaArAapAbl 83ipAEYMEH aHbIKTaAaAbl. 3epTTey sAicTemeci
CTAaTUCTUKAABIK, AEPEKTEPAI (XaAbIK, CaHaFbl, SKIMLLIAIK AEpPeKTep) XKUHAy XKOHe >XXYMEeAeyAi, OAapAbl
reokKOATayAbl, GipblHFail reoaknapaTTbik, AepekTep 6a3acbiH KYPYAbl, COHAAM-aK, TaKbIPbIMTbIK, Kap-
Torpadumsiaay, KAaCTEPAIK Taasay, OydepAik Tarsay >KoHe KOAXKETIMAIAIK TaAsaybl CUSIKTbl KEHICTIKTIK
TAAAQY SAICTEPIH KOAAAHYAbI KaMTuAbL. Heri3ri HaTuxxeaep [TAXK-kapTorpadmsianay XaAblK, TbIFbI3AbI-
FbIHAAFbI, YPOAHM3AUMAAAFbI, KOLLI-KOH aFbIHAAPbIHAAFbI, >KAC-)KbIHbIC KYPbIAbIMbIHAAFbI )KOHE SAeY-
METTIK KbI3METTepre KOA XXeTKi3yAeri OHIpAIK TEHCI3AIKTEPAI aHbIK, KOpCeTyre MyMKIiHAIK GepeTiHiH
KkepceTeai. Taapay AepeKTepAiH KEHICTIKTIK 6aiAaHbIChl LeliM KabbIAAAY YLLUIH OAAPAbI KaAai Ma-
FbIHAAbI €TETiHIH kepceTeAi. JKypri3iAreH 3epTTeyAiH KYHAbIAbIFbI Ka3akcTaHAQ OCbl yakbITKA AENiH
OpblWTan KOAAAHbIAFAH AEMOTPaMSIAbIK AEPEKTEPAI KEHICTIKTIK TaAAdyFa KelleHAi Ke3kapac a3ip-
ABYAE >KOHE BAEYMETTIK MH(PPAKYPbIABIMABI aHAFYPAbIM TUIMAI >KOCMAPAQyY YLLUIH Heri3 KypyAa >KaTbip.
KyMbIC HOTUXKEAEPIHIH NPAKTMKAABIK, MaHbI3bl PECYPCTapAbl GOAYAI OHTaMAAHABIPY, OHIPAIK OarAap-
AaMaAapAbl MaKCaTTbl KapPXKbIAQHABIPY >KOHE AeMOrpauUsaAbIK >KOHE dAEYMETTIK AaMy CaAaCbIHAAFbI
MEMAEKETTIK CasicaTTbl iCKe acbIPYAbIH TUIMAIAITIH apTTbIPy MYMKIHAITHAE.

Tynin cesaep: TAXK, aemorpacums, KasakcraH, KEHICTIKTIK TaApay, TYPaKTbl Aamy.

BBenenue

B coBpemeHHOM MUpe, re TMHAMUYHBIE COITU-
aTHbHO-d)KOHOMHUYECKHE TMpeodpa3oBaHus U Tio00a-
nu3anust GOpMHUPYIOT HOBBIE PEalnd, MOHHMaHHE
U YIpaBIIEHUE COIHAIBHO-AeMOTrpaduIecKUMU
MpOIeCCAaMH CTAHOBUTCS KpPaeyroJbHBIM KaMHEM
YCTOMYMBOTO pa3BUTHsI Jr0O0ro rocyaapcraa. Pe-
cnyonmka KazaxcraH, o0anas o0MIMpHOM TEppUTO-
puei, pa3HO0Opa3HBIM JIAHATAPTOM U YHUKATHHON
JieMorpaduYecKoll HCTOPUECH, CTAIKMBACTCS C KOM-
TUIEKCOM BBI3OBOB, CBSI3aHHBIX C HEPaBHOMEPHBIM
paccelnieHUEeM HaceJIeHUs, BHYTPEHHHMH U BHEI-
HUMH MUTPAIlMOHHBIMHU MTOTOKaMH, & TaK)Ke peruo-
HAJBHBIMH JHCIIPOIIOPIIUSMHU B Pa3BUTHH U JIOCTY-
e K conuansHeiM yemyram. (A.W. Tpeitsum, 2009).
TpaauuMOHHBIE CTaTUCTUYECKUE METOMBI, XOTS U
MIPEIOCTABIISIOT LIEHHBIE arperupOBaHHbBIE JaHHEIE,
4acTo HE TO3BOJISIOT B IOJNHOW Mepe PacKpbITh
MPOCTPAHCTBEHHYIO CIEUU(PHUKY ITUX MPOLECCOB U

BBISIBUTh CKPBITBIC 3aKOHOMEPHOCTH, KPUTHYCCKH
BaKHBIC JIJISI IPUHSITHS aAPECHBIX U d(PPEKTHBHBIX
YIIPaBJICHYECKUX PEIICHU.

AKTyaJIbHOCTh BBIOpaHHOW TeMbI 00YCJOBIIe-
Ha BO3pacTaroliell MOTPeOHOCTHI0 B KOMILIEKCHBIX
WHCTPYMEHTAX, CIIOCOOHBIX TTPeo0pa3oBaTh pa3po3-
HEHHbIE JIeMOTrpad)UIeCKHE U COLIMAIbHBIC JIAHHBIC B
HarIsHY0, TPOCTPAHCTBEHHO-OPHEHTUPOBAHHYIO
nHpopmaruio. ['comHpopManMOHHBIE  CHCTEMBI
(F'UC) BpICTymarOT B Ka4eCTBE TAKOI'O MHCTPYMECH-
Tapus, mpejyiaras 0ecrperne/eHTHbIE BO3MOXHOCTH
Ui cOopa, XpaHEHWs, aHaIW3a, BU3YAIN3aldd H
YIPaBICHHUS MPOCTPAHCTBECHHBIMU JaHHBIMU. [Ipu-
meneHue ['MIC B KoHTeKCTe COManbHO-AeMOoTpadu-
YECKUX HMCCIIeIOBaHMIA MTO3BOJISIET HE TOJNBKO HJICH-
TUPHUIUPOBATH MPOOJIEMBI, HO ¥ MPOTHO3UPOBATH
WX pa3BUTHE, a TAKXKE MOJICTUPOBATH CIIECHAPUH IS
pa3paboTKH ONTHUMAIBHBIX cTparernii. OTCyTCTBHE
CUCTEMHBIX M IIUPOKOMACIITA0OHBIX UCCIICIOBAHUN
Mo TeonH()OPMANMOHHOMY KapTorpa(upOBaHUIO
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[MpocTpancTBEeHHBIN aHAIN3 U reonH(OpMaOHHOE KapTorpadupoBaHne COHanbHO-IeMOorpaduuecKuX MPOIEcCoB.. ..

coluanbHO-IeMorpaduueckux mpoieccos B Kazax-
cTaHe, c(hoKyCHpOBAHHBIX Ha JIETAITEHOM IPOCTPaH-
CTBEHHOM aHaJIn3e, MOATBEPKIACT IPU3HAHUE TIPO-
OyieMbl M 00YCIIOBJIMBAaET HEOOXOIUMOCTh JTAHHOU
paboTEHI.

Lenp uccnenoBanus — pa3paboTath U Mpoje-
MOHCTPHUPOBATh KOMIUICKCHBIA MOJXOJ K T'€OUH-
(hopMarmmoOHHOMY KapTOTPaQUPOBAHUIO COIHAIH-
HO-ZieMorpa)uyecKkux TmpoieccoB B PecnyOnuke
Kazaxcran, criocoOHBIN 00eCTIeYUTh OpPraHbl roCy-
JAPCTBEHHOTO YIIPaBIEHU U TUTAHUPOBaHUS OoJiee
TOYHBIM U HATJISITHBIM HHCTPYMEHTApUEM ISl TIPU-
HATHUSI 00OCHOBAHHBIX PEIICHUM.

Jist mMOCTW KEHHS TIOCTaBIIGHHOHM 1iemm cdop-
MYJHpPOBaHbI cieayromme 3amgadd: 1. BbIIBUTH
KIIFOYEBBIC COLMAIBHO-/IeMOTpapUuecKue WHIH-
KaTopbl, TpeOyromne MpOCTPAHCTBEHHOTO aHaJH-
3a JUIS IOHMMaHUSI PErHOHAIBHBIX OCOOCHHOCTEH
Kazaxcrana. 2. OcyiiecTBUTh cOOp, cHCTEMaTH3a-
LU0 U UHTETPALIHIO PA3HOPOTHBIX CTATUCTHYECKUX
U TEONPOCTPAHCTBCHHBIX JAHHBIX, HEOOXOIMMBIX
Uit kaptorpadupoBanusi. 3. Pa3paborath Mero-
nosioruto npumenenusi ['MIC-texHomorut 1 MeTo-
JIOB TIPOCTPAHCTBEHHOTO aHAW3a JJIsl BBISIBICHUS
CKPBITBIX 3aKOHOMEPHOCTEH U JUCIPOMOPLUIM B
comMalIbHO-IeMorpadudeckux mpomeccax. 4. I1po-
AHAJIM3UPOBATH MMOJyUYCHHbIE KapTorpaduueckue u
AHAIMTUYECKUE PE3YJIbTAThl C IENBI0 BHIPAOOTKU
PEKOMEHIAINI Il CTPATErHYecKoro IUIaHUPOBa-
HUS U peai3aiiyl TOCy1apCTBEHHON MOJIUTUKH.

B uccrnenoBanuu uCHoNb3ylOTCS METOJBI T€O0-
“H(OPMAITMOHHOTO  MOJIEIMPOBAaHUS, TPOCTpaH-
CTBEHHOM CTATUCTUKH, CPABHUTEIBLHOTO Teorpadu-
YECKOI'0 aHalin3a, a TaKKe METOJbl BU3YyalIU3aluu
nmaHHbIX. [[pruMeHseMbIi TOIX01 HOCUT MEXKIUCITH-
IUIMHAPHBIA XapakTep, UHTErpupys aemorpaduro,
reorpa(uio, CTATUCTUKY U MHPOPMAIIMOHHBIC TEX-
HOJIOTHH.

l'mmore3a wccnemoBaHus COCTOUT B TOM, UTO
CUCTEMHOC TPUMEHEHHE T'€OMH(POPMAIIIOHHOTO
KapTorpaupoBaHus W TPOCTPAHCTBEHHOTO aHa-
JIN3a COIMANIbHO-AeMOorpaduueckux JaHHbIX B Pe-
cnyonuke KaszaxcTaH TMO3BOJUT 3HAYHUTENBHO I10-
BBICUTH TOYHOCTh U dPPEKTUBHOCTH IJIAHUPOBAHUS
COLIMAIIBHON HMH(PACTPYKTYPhI, ONTUMHU3UPOBATH
pacmpesiefieHHe pecypcoB H 00ecreduTh Ooliee
aJpeCHOE BO3JECUCTBHE T'OCYIAPCTBEHHOMN IMOJIUTU-
KU Ha Pa3BUTHE PETHOHOB.

LlenHOCTH TaHHOW PabOTHI 3aKIFOYAETCS B CO3-
JAaHWHM METOJIOJIOTUIECKON OCHOBBI ISl TITyOOKOTO
MMPOCTPAHCTBEHHOTO IMOHUMAHUS CIOXKHBIX COIU-
anpHO-NeMorpaduueckux peanuii Kazaxcrana, uto
SIBJIICTCS] 3HAYUMBIM BKJIAJIOM B Pa3BUTHE MIPUKITAI-
HO¥ eMorpaduu, peruoHaIbHOW SKOHOMUKH H TO-
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CyIapCTBEHHOTO YIPaBJICHUS, OCOOCHHO B KOHTEK-
cre UG POBU3AIIN U TaHHBIX.

O0BEeKT M MeTObI HCCJIeIOBAHUS

OOBEKTOM JaHHOTO HCCIICIOBAHUS SIBISIOTCS
COLMaNIbHO-/IeMOrpadMuecKie TMPOLECChl, MPOHC-
xomsmue Ha tepputopun Pecrryonukm Kazaxcras.
HpeHMeTOM HCCJICA0BaHUA ABJIACTCA MPUMCECHCHUC
reoMH()OpMAIIMOHHBIX CHCTEM M METOAOB IIPO-
CTPaHCTBEHHOT'O aHAIIM3a JJIsl KapTorpadupoBaHus,
OILICHKW W BBISBJIICHUS 3aKOHOMEPHOCTEH B pa3BH-
THH 3THX MPOLIECCOB.

['eorpadudeckue maHHbIe, BKIIOYas TH(PPOBBIC
KapThl aIMUHUCTPATHBHO-TEPPUTOPHATILHOTO JIeje-
nust u cetu nopor PK. Coznanune reonndopmannon-
Hoit 6a3bl maHHBIX (I'TMBJ]): pa3spaboTka CTpyKTypHI
I'NB/I, BxiItOUarOIe JaHHBIE O YUCIEHHOCTH Ha-
CeJIeHHs, €ro CTPYKType (110 BO3pacTy, MOy, STHH-
YeCKOMY COCTaBy), YPOBHE 0Opa3zoBaHUs, YPOBHE
J0X0J0B, MUTI'DALIMOHHBIX ITOTOKAX, POXKIAEMOCTHU U
CMEPTHOCTH T10 a]IMUHUCTPATUBHEIM eauHuIaM PK.
B I'MBJl uHTerpupoBaHbl JaHHbIE U3 PA3IHMYHBIX
HNCTOYHUKOB, MMPUBA3AHLI K eI[I/IHOI‘/‘I CHUCTEMEC KOOD-
nuHat. (Anselin,1988), (Goodchild, 2010).

Temarnyeckoe kapTrorpadupoBaHHE: CO3aHHE
CEpUU TEMATUYECKUX KapT I BU3YyaIIU3aLUU [IPO-
CTPAaHCTBEHHOT'O PACHpPEAEIICHUSI COLUAIBHO-IEMO-
rpaduIecKux MmoKas3aTelei.

[porece uccienoBanus ObUT pa30UT Ha CIEIy-
IOLINE TTOCIIEI0BATEIbHBIC ATAIBI:

Coop: Arperarusi CTaTUCTHICCKAX W TEOTIPO-
CTPAaHCTBCHHBIX JaHHBIX M3 PA3JIMYHBIX TOCYyIap-
CTBEHHBIX UCTOYHUKOB.

OuncTka W CTaHAapTH3AIMA: Y JalleHue TIpo-
MyCKOB, UCIIpaBlIeHHE OMIMOOK, MpHUBeIeHHE (Qop-
MaTOB JIaHHBIX K €IMHOMY CTaHAapTy (Hampumep,
natel B popmate YYYY-MM-DD).

I'eokomupoBanue: [lpuBsi3ka HereonpocTpaH-
CTBEHHBIX JAHHBIX (HAIIPUMEp, CTATUCTUYECKUX II0-
KazaTerel 1o aJMUHICTPATUBHBIM €IMHHIIAM) K COOT-
BETCTBYIOIINM TeorpauIecKuM 00beKTaM Ha KapTe.

Tpancdopmanmsa npoekuuii: [lpuBenenne Bcex
TeOMPOCTPAHCTBEHHBIX CJIOEB K €IMHOM KapTorpa-
¢uueckorr mpoekuuun (Hampumep, WGS 84 wmm
UTM 30851, cooTBeTcTBYIOIEW Kaszaxcrany) ams
obecriedeHnsi KOPPEKTHOTO IPOCTPAHCTBEHHOTO
ananm3a. (Lawson, A.B., 2018), (Lee, R.D., 2003).

Ha ocHOBe moaroToBIeHHBIX JaHHBIX ObLIa CO3-
JlaHa  CTPYKTYpHpOBaHHas TeonH(pOpPMAaIMOHHAs
0asa jnaHHbIX (¢ ucnonb3oBanueM PostgreSQL ¢ pac-
mmpenreM PostGIS mmm ESRI File Geodatabase)
(O’Sullivan, D., Unwin, D.J., 2010), koTopas 1o3Bo-
nvna 3QPEeKTUBHO XPaHUTb, YIPABISTh U CBS3bIBATDH
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Pa3HOPOAHBIC MPOCTPAHCTBEHHBIC W aTPUOyTHUBHBIC
JIaHHbIC. BBUTH yCTaHOBJICHBI IEPBUYHBIC M BHEIITHHE
KITFOUH 7151 00eCTieueHus! LEIOCTHOCTH JaHHbIX.

Tematuueckoe kapTorpaduposanue: Co3nanue
Pa3IMYHBIX TEMATHUECKHUX ISl BU3yalH3aIuu po-
CTPAHCTBEHHOTO pACIpeNeNIeHHs] TaKuX IOoKa3aTe-
Jeid, Kak IJIOTHOCTh HaceleHHs, Kod(pduumeHTs
POXIIAEMOCTH U CMEPTHOCTH, MUTPAITUOHHBII TTPH-
pocT/yObLIb, YPOBEHb 0€3pa0OTHIIbI, CPEIHSIST 3apa-
0OTHas TIaTa MO PErMOHaM M paiioHaM.

Kractepnsriii ananu3 (Hot Spot Analysis): Hc-
MOJIb30BaHUE CTATHCTHUECKUX METOIOB (Harpumep,
Getis-Ord Gi* crtatucTukn) Il BBISIBICHHS T'€O-
rpaUuecKuX KJIacTepoB ¢ aHOMAILHO BBICOKHMH
(hot spots) unn Hu3kuMU (cold spots) 3HaAUSHHAMHU
coUMaNbHO-1eMOorpaduecKiX ToKa3aTeiael, YTo
MTO3BOJISICT HACHTH(DHUIIMPOBATE MPOOICMHBIC HITH
oustaronosyunsie 3061 (Bloom, D.E., Canning, D.,
& Sevilla, 2003).

Oseprneitnpiii ananmms (Overlay Analysis): Ha-
JIO)KCHHUE PAa3IMYHBIX CJIOCB JAaHHBIX (HAIpUMeEp,
IUIOTHOCTh HACEJICHUsS] Ha KapThl HHOPACTPYKTYPHI
WIA TPUPOJHBIC PECYPChl) ISt BBISIBICHUS IPO-

CTPaHCTBEHHBIX KOPPEJSLHUI U B3aUMOCBSI3eH MEX-
Iy Pa3IAIHBIMU SIBICHUSMHU.

CpaBuutenbHblil ananus: [IpoBenenne cpaBHe-
HUSl COLMAJIbHO-AEMOrpadMuecKuX IoKa3areiaeh
Pa3IMYHBIX aJMHUHHUCTPATUBHBIX €IUHHII ¥ UX JIU-
HaMMKH 3a OIIPCACIICHHBIC BPECMCEHHBIC ITEPHUO/IbI.

Jist BU3yanu3anuy pe3yibTaToB ObUIN CO3/1aHbl
BBICOKOKAaYeCTBEHHbIE KapTorpaduueckue MaTepu-
AJIbl, aHAJIUTUYCCKUEC OTUYETHI JJIA HArJIIAHOTO IIPE -
CTaBJICHHUS PE3yJbTATOB UCCIICIOBAHUSI.

WnTepriperaiiusi BBISBICHHBIX MPOCTPAHCTBEH-
HBIX 3aKOHOMEpPHOCTEH W aHOMallid, GOpMyIUpo-
BaHHUE BBIBOJIOB O MIPUYHMHAX M CIIEICTBHAX HaOII0-
JTAEMBIX COLMAIBHO-/IEeMOTpapUIECKuX MPOIECCOB.
(J.R. Weeks, 2015), (D.W.S. Wong, J. Lee, 2005).
B kauecTBe mporpaMMHOro oOecreYeHus! UCIOIb-
3oBasich ArcGIS Pro m QGIS.

PesyabTarhl u X o0cyKaeHue
[Tocne MoOATrOTOBKM BCEX AHHBIX M BEKTOPHBIX

CJIOEB, OBUIH TOJTYYCHBI CIAYIONINE KOMIICKCHBIC
KapThI:

Aemorpadomieckas CTPYKTYPA HOCEAEHMS

Pecny®Amkn KaszaxctaH Ha 2024 roa
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Pucynox 1 — Jlemorpagudeckas kapra cTpykTypbl Hacenenus Pecriyonnku Kasaxcran Ha 2024 rox
[Mpumeuanune — cocrasieHo aBropoM B QGIS 3.36.2 Ha ocHOBe UCTOYHMKA (ATEHTCTBO. .., 2024)
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Hannas kapta oToOpakaeT YHCICHHOCTh Ha-
CeJIEHUs, KOTOpas paclpeieiicHa HepaBHOMEPHO,
¢ HanOoJbIIeH KOHIIGHTpauHuel B I0XKHBIX U I0TO-
BOCTOYHBIX PETHOHAX, B TO BpeMs KaK CEBEpHBIC
U 3amagHble 00JacTH UMEIOT 0oJiee HU3KYIO TIIOT-
HOCTh HacenmeHus. (AxmeroBa, 2015). Acrtana u
AnMaThl TPaJUIMOHHO SABIISIOTCS KPyHMHEHIIMMHU
9KOHOMHYECKUMH IIEHTPAMU CTpPaHbl, MOA00HOE
MPOUCXOJUT M BO BCEX KPYMHEHIINX cTpaHax

Mupa. CTOUT OTMETHUTBH, YTO BO3PACTHAsI TpyMIa
npuMepHo 24 ner, mMeeT HeOONBIIONW MpPOoBal B
YUCICHHOCTH HaceleHHsI, 3TO CBSA3aHO MO OO0Jb-
el 9acTu ¢ MHUKOBBIM TIEPHOJOM KpH3HUCa pac-
naga CCCP. (ArenrctBo PecnyOnuku Kazaxcran
mo crartuctuke, 2000). JlnHaMHKA YUCICHHOCTH
HaceJeHUs MOKa3bIBaeT TEHJICHIUIO K POCTY, YTO
YKa3bIBaeT Ha MOJOKUTEIbHBINA AeMOTrpauaecKuit
TpeH/.

CTpYKTYpPQ €CTECTBEHHOIO ABUXKEHMS HOCEAEHMS
Pecnybamku KaszaxctaH Ha 2024 roa
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Pucynok 2 — Jlemorpadudeckas kapTa CTPYKTYPbl €CTECTBEHHOTO JBUKCHHSI HACCICHUS
Pecnyonuku Kazaxcran Ha 2024 ron

IIpumeuanue — cocrasneno aBropoM B QGIS 3.36.2 Ha ocHOBe UCTOUHMKA (ATEHTCTBO. . .,

Haubomee BeICOKHE 3HAYEHHUST OTMEUYCHEI B FOXK-
HBIX 00JacTsIX, 9TO OOYCIIOBJICHO MOJIOABIM BO3-
PacTHBIM COCTAaBOM HACEJICHHS M KYJIbTYPHBIMHU
0COOEHHOCTSIMH perrnoHa. FOKHBIE pPErmOHBI, Xa-
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2024)

PaKTEpHU3YIOTCS TIOJOKHUTEIBHBIM €CTECTBCHHBIM
npupocTtoM. CeBepHBIC PETHOHBI UMEIOT JTHOO0 MU-
HUMAJIBHBIH €CTECTBEHHBIH MPHUPOCT, JIHMOO JaxKe
OTPHIIATEIBHBIN, YTO TOBOPUT O JIeMOTpaguIecKoM
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CTapEeHUW HACEJICHUS U BO3MOXXHOM CHUXCHHUU
YUCJICHHOCTH B OyjayIlIeM, 3a HCKJIHUYEHHEM Ce-
BEPHBIX PETHOHOB, SIBJISETCS TOpojJ AcTaHa, CTO-
mura.(Ismailova, R.R., Akhmedov, A.K., 2018). B

JOJTOCPOYHOM MEPCIEeKTHBE MOJ00HbBIE TEHACHIINN
MOTYT TIPUBECTH K 3aMEIJICHUIO POCTa HAaCEIeHWs,
YTO MOTpeOyeT KOPPEKTUPOBKU COLMATILHON M Jie-
MOTparIECcKOil MOJIUTUKN TOCYJapCTBa.

CTpyKTypa nokasareaer BpaYHOCTH M PA3BOAOB

HaceAaeHusa PecnyBanki KasaxcTtaH HaA 2024 roa
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Pucynok 3 — Jlemorpadudeckas Kapra mokasareiieii OpayHOCTH U pa3BOIOB
Pecny6nuku Kazaxcran Ha 2024 rox

IIpnmeuanne — cocrasneno aBropom B QGIS 3.36.2 na ocHOBe ncTouHHKa (ATeHTCTBO. ..

Haunbonee BbICOKHI ypOBEHb 3aKIIOUEHUs Opa-
KOB HaOJII0/1aeTCs B I0KHBIX peTHOHAX. B ceBepHBIX
W 3amagHbIX peruoHax Kod(QUIHMEHT OpayHOCTH
HIDKE. JTO MOXKET OBITh CBsI3aHO ¢ ypOaHU3aIuei,
MU3MCHCHUEM B3IVISJIOB HA MHCTUTYT CEMbU M CO-
[UAITBHBIMH IIpoOJieMaMu. B 10)KHBIX pernoHax mo-
Ka3aTelb Pa3BOIOB HMKE, YTO MOXKET OOBSICHSITHCS

,2024)

0oJjiee TPaUIIMOHHBIMU B3IJISJIaMU Ha ceMblo. Ka-
3aXCTaH MPOJOJDKAET CIIEJI0BATh MHUPOBOM TEHJICH-
LUK YBEJIMYCHUS KOJIMYECTBA Pa3BOIOB, 0COOCHHO
B ypOaHM3MPOBaHHBIX pernoHax. Jis ymydmeHus
JneMorpaduyecKor CUTyaluu MOTYT TOTPeOOBaThCS
MEPpBI M0 YKPETUICHUIO HHCTUTYTA CEMbU, 0COOCHHO
B KPYITHBIX TOPOJIaX ¥ CEBEPHBIX PETUOHAX.
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CTPYKTYPQ MUrPALMM HOCEAEHMS
Pecny®amnkn KazaxctaH Ha 2024 roa
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Pucynok 4 — Jlemorpadudeckasi Kapra CTpyKTYPbl MHTPAIIHOHHBIX TIPOIIECCOB
Pecny6nuku Kaszaxcran Ha 2024 rox

IIpumeuanne — cocraBneno aBropoM B QGIS 3.36.2 Ha ocHOBe UCTOYHHKA (ATEHTCTBO. . .,

Kazaxcran npoIoipkaeT CTalIKHBAaTHCS C MPO-
OneMoOll OTTOKa HAaceJeHHs M3 CEBEPHBIX PEruo-
HOB, YTO MOXKET IIPUBECTH K JalbHEHIIEMy H3Me-
HEHHUIO 3THOoAeMorpadpuueckoro Oamanca. (Rey,
S.J., Anselin, 2007). Poct ropomoB (Actana, An-
MaTbl, AKTay) TOBOPUT O MPOJOJDKAIOLIeHCs yp-
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2024)

OaHW3aIMd M SKOHOMHYECKOW KOHIICHTPAIIMH B
KpYIHBIX LeHTpax. Jis crabunmu3anuu MHUTpaiim-
OHHOU CHTyallMl MOXET IMTOTPEOOBATHCS PA3BUTHE
UHDPACTPYKTYPhl, 3KOHOMHUYECKHUX BO3MOXKHO-
CTeH W yIydllleHne KauyecTBa KU3HU B PETHOHAX C
BBICOKOW SMUTPALIUCH.
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TeppUTOpPHAALHAS AMCOdPEPREHUMALIMS YPOBHS XXM3HM HOCEAEHUE
per1moHos Pecnybankm KasaxctaH Ha 2024 roa

—.KocraHan
Poccuiickas Peaepaums Ty o

()

XS

%» MHaekc AxmHN
<017
N 0,17-0,23
0.23-0.27
Em027-03
> 03

AoAs HaCeAHHA,
MMEIOLLLETO AOXOAbI
HIDKE BEAUHUHBI
NPOXHTOYHOTO MHUHHYMO
(ypoBeHs BeaHocTH) (%)

Macurra6 1:11 000 000

MeTpoOnaBAOBCK

r. ACTaHQ

r. LWblMmKeHT r. AAMQTbI

PucyHnok 5 — CounanpHas kapra quddepeHnnanin ypoBHs KU3HN HACSICHHUS PETHOHOB
Pecny6nmkn Kazaxcran ua 2024 rox
IIpumeuanne — coctaBneno aBropoM B QGIS 3.36.2 Ha ocHOBE HCTOUHHKA (ATEHTCTBO. .., 2024)

B permonax ¢ BEICOKMM YPOBHEM O€THOCTH Ha-
CTO HaOJIONAeTCs BBICOKAs A0JI HACEJeHHUs, YbU
JIOXOJIBI HE JOCTHTalOT CTOMMOCTH TIPOJIOBOJIb-
CTBEHHOW KOP3WHBI. DTO yKa3bIBaeT Ha MpPOOJIEeMY
MPOJIOBOJIBCTBEHHOM 0€30MaCHOCTH U HU3KUH ypo-
BEHb MOTpeOJICHUSI cpean OelHBIX CIOEB Haceie-
Husl. JluHaMuKa M3MEHEHUsl TUX I[OKa3aTeneu 3a

MOCJIC/THUE TOJIbI IEMOHCTPHPYET CHU)KECHHUE YPOB-
Hs1 OCTHOCTH B IIEJIOM IO CTPaHEe, HO COXPAHSIOIIH-
ecsl TUCIPOIIOPIUK MEXIy OOraThIMU U OCIHBIMH
peruoHamu. D10 TpeOyeT peanu3aiu JOMOJHH-
TENIBHBIX COLHUAIBHBIX MPOrPAMM, HANpPaBICHHBIX
Ha TOAJCPIKKY HACENCHHsI B Haubojee ySI3BHUMBIX
00J1acTIX.
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Kaaccudpumkaums permcHoB Pecnybamki KazaxcTtaH
no ypoBHIO obecneyeHHOCTH 0BPA30BATEAbHbIMM OPTAHM3ALMIMKM HO 2024 TOA,
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Pucynok 6 — CounanbHas kapTa Kinaccuukannu pernoHoB Pecny6nukn Kaszaxcran
10 YPOBHIO 00€CIIe4eHHOCTH 00pa30BaTeIbHbBIMU Opranu3anusiMu Ha 2024 rox

[Ipumeuanue — cocraBieHo aBropoM B QGIS 3.36.2 Ha ocHOBe UcTOYHHKA (ATEHTCTBO. . .,

B xpymnapIx ropomax (r. ActaHa, T. AJIMarThI,
r.I1IpiMKkeHT) HaOIIOAaeTCSl BRICOKHI TIPOIICHT CTY-
JICHTOB BY30B, YTO JIOTHYHO, YYWTHIBAS HAINYHE
KpPYIHBIX YHHBEPCUTETOB. B CEIBCKHX permoHax
npeo0IagaoT yJamuecs 001eodpa3oBaTeIbHBIX
IIKOJI U KoJule/pked. ['paduk nTuHaAMHKK W3MEHe-
HUSI YUCIICHHOCTH Y4Yaluxcsi U 00pa30BaTeIbHBIX
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opraHu3aluii yKa3plBaeT Ha CHU)KEHHE KOJIMYEeCTBA
IIKOJI B MOCJICJTHUE TOJbl, B TO BPEMs KaK YHCIIO
CTYJICHTOB BY30B M KOJUIEJKEH OCTAeTCsl CTaOMIIb-
HBIM WJIM pacTteT. B menom, kapTa momuepKuBacT
HEO0OXOIMMOCTh TTOBBIIIIECHUS JOCTYITHOCTH 00pa3o-
BaHUs B I0XHBIX PETUOHAX, TJE JI0Jsl HACCICHHS C
HU3KUM YPOBHEM 00pa30BaHMs OCTAETCS BHICOKOM.
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Kaaccumdomkaumsa permoHos Pecny©amkim KasaxctaH
MO AOAE DKOHOMMYECKM OKTUMBHOIO HACEAEHMA HA 2024 roa
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Pucynoxk 7 — CouuanpHas kapra kiaccudukanun peruonos Pecriyonuku Kazaxcran
IO J10JIe SKOHOMHYECKH aKTHBHOTO HaceneHus Ha 2024 rox
[Ipumeuanne — coctasneno aBropom B QGIS 3.36.2 Ha ocHOBe HCTOYHMKA (ATEHTCTBO. .., 2024)

Heo0xoumbl MEphl IO CTUMYJTHPOBAHHIO 3aHSI-
TOCTH B CEBEPHBIX M BOCTOYHBIX PETHOHAX, BKIIIO-
Yasi IporpamMMBbl IOJIICPIKKH MaIoro OM3Heca U pas-
BUTHUE MPOMBIIUICHHOTO MPOU3BOJICTBA. 3ara(HbIe
PETHOHBI COXPAHSIOT BBICOKHI YPOBEHb SKOHOMHU-
YECKOW aKTUBHOCTU, HO TPEOYIOT MOJCPHHU3AIUHN
UHPPACTPYKTYPHI JUIsl MOJJICPIKAHUS YCTOMYMBOTO
pocta. HOxHBIE PETMOHBI OTIMYAIOTCS BBICOKOM
JoJIel TPyIocrocoOHOr0 HaceleHusi, 4yTo Tpely-
€T pacuIMpeHus padouyux MECT U Pa3BUTHS Cepsl
yenyr. BaxHo yiydmiate ypoBEHb 3aHSTOCTH B
LEHTPAIBHBIX M CEBEPHBIX palOHax, TIe HaOJIo-
JTAeTCsl OTHOCUTEIIBHO BhICOKas Oe3paboTmia. JTa
KapTa IIOMOTaeT BbISIBUTh PETHOHAIBHBIC Pa3IuIUs
B TPYIIOBOI1 chepe u onpeenuTh HapaBICHUS IS
YIIyYIICHHS] SKOHOMUYECKON TIOJTUTHUKH.

[IpoBeneHHbIe HWCCIENOBAHUS TOITBEPIKIAIOT
3pPEKTUBHOCTh T'€OMH(POPMALIMOHHOTO KapTorpa-
(upoBaHMs KaK MHCTPYMEHTA JIJIS aHAJIU3a U MOJIe-
JIUPOBAHUS COIMAIBHO-JEMOrpauIecKuX IpoIiec-
coB B PK. OmHako, cieayeT OTMETHTD PsiJT BEI30BOB,
cBsizaHHbIX ¢ npuMmeneHueM ['MK B nanHo# obnactu:

KauecTBO 1 goctynHocTh AaHHbIX: sl 11OTHO-
LIEHHOT'O aHajK3a HEOOXOJMMBI JaHHBIC BBICOKOTO
KadecTBa, B TOM YHCJIE TaHHBIE O COIMAIHHO-IEMO-
rpadUYecKuX MOKa3aTeisiX Ha YPOBHE HACEICHHBIX
IIYHKTOB, YTO Ya4CTO OTPAHUYCHO B CHUITY KOH(HJICH-
LHUAJBHOCTH WJIM OTCYTCTBHUSL OTKPBITOI'O JOCTYTIA.
Pemenne 3TOM mpoOseMbl TPeOyeT yIIydIICHHS
B3aUMOJICUCTBUS MEKy CTATUCTUUECKUMU OpTraHa-
MU, HCCIIeIOBATENIMU H OpTraHaAMH MECTHOTO CaMo-
YIPABICHHUS.
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[MpocTpancTBEeHHBIN aHAIN3 U reonH(OpMaOHHOE KapTorpadupoBaHne COHanbHO-IeMOorpaduuecKuX MPOIEcCoB.. ..

Pazpabotka  cneumanusupoBanneix  [UC-
WHCTPYMEHTOB: [l pemreHus 3amad, CBSI3aHHBIX
C JeMorpaduuecKkuM aHalu30M (HampuMep, Mo-
JETUPOBAHNE MHTPAIMH, TPOCTPAHCTBEHHAS JO-
CTYMHOCTh COLIMAJIBHBIX YCIYT, OIICHKa PHUCKa CO-
[MANTBHBIX KOH(IMKTOB) HeoOXoAnMa pa3padoTka
crenuanu3upoBaublx [ MIC-UHCTPYMEHTOB, yuu-
THIBAIOIUX OCOOCHHOCTH JAHHBIX U CTICTIU(PUKY HC-
CJIEAYEMBIX ITPOLIECCOB.

WuaTterpamms ¢ npyrumu BugamMu gqaHabix: [TUC
HEOOXOJIMMO JIOTIONHSTH JAHHBIMH U3 JPYTUX HUC-
TOYHHUKOB, BKJTIOUAs JaHHBIC TUCTAHITMOHHOTO 30H-
JUPOBAHMS 3eMJIM ISl OLICHKU HUCIIONb30BAHUS 3€-
MeJTb, JaHHBIC O TPAHCIIOPTHON WHGPACTPYKTYpE, a
TaK)KE PE3YJbTATHI COLIMOJIOTHYECKUX OIIPOCOB.

Brenpenue pe3ynpTaToB UCCIICIOBAHUHN B TIPAK-
TUKY: Pe3ynbTaThl reonH()OpMAIMOHHBIX HCCIICIO-
BAHWH JOJDKHBI aKTHBHO BHEAPATHCS B MPAKTUKY
[JITAHUPOBAHUS PErHOHAJIBHOTO Pa3BUTHS, pa3pa-
OOTKH COIMAILHON TONUTHKU W TPUHSATHS YIIPaB-
JICHYECKUX penreHui. Jlnst sroro HeoOxomumo
MTOBBINIATH KBATU(UKAINIO CIICIIHATNCTOB, paboTa-
rorux B oomactu ['MC, a Takxke mpoBoaUTh HHPOP-
MaIlMOHHBIC KAMITAHWH, HAIPABJICHHBIC HA TIOBBI-
LIEHUE OCBEIOMJICHHOCTH 0 Bo3MoxkHOCTsX [TUC.

3akiouyeHne

I'eonnpopmannonnoe KapTorpadupoBanue
ABIISICTCSI TEPCIEKTUBHBIM HHCTPYMEHTOM IS
KOMIUIEKCHOTO aHaJIM3a U yNPaBJIEHHUS COLUAIBHO-
neMorpadUIecKUMH TIporieccaMu B PecmyOumke
Kazaxcran. Ilpumenenne I'MC-texnomoruit 1mo-
3BOJISIET BU3YaJIM3MPOBATh, aHATM3HPOBATh U MO-
JIEJINPOBATh MPOCTPAHCTBEHHBIE JaHHBIE, BBISBIISITD
3aKOHOMEpPHOCTH ¥ TEHICHIINH, MPOTHO3HPOBATH

W3MEHEHUS U pazpadaTbiBaTh 00OCHOBAHHbIE peLIe-
HUSI JJTSL PEIICHUST COIMATBHO-DKOHOMUYECKUX TIPO-
onem. D¢ pextuBHoe ncnoin3osanue [ MK tpedyer
COBEPILICHCTBOBAHUSI HOPMATHBHO-IIPABOBOH 0as3wl,
pasBUTHs HMHQPPACTPYKTYpPHl MPOCTPAHCTBEHHBIX
JIAaHHBIX, MTOJITOTOBKU KBATM(UIIMPOBAHHBIX CIICIU-
anucToB 1 akTuBHOrO BHeapenus [ UC-rexnonoruit
B TIPAKTHKY YIIPABICHUS TEPPUTOPUSIMHU.

BrmBoas!

1. T'eomndopmarmonHoe kaprorpadupoBaHHC
SBIsIeTCS 3PPEKTUBHBIM WHCTPYMEHTOM IS aHa-
JU3a TPOCTPAHCTBEHHOH nuddepeHnnanuu u -
HAMUKHU COLUAIBHO-JIEMOTpapUIECKUX IMPOIECCOB
B PecrryOmke Kazaxcramh.

2. IIpocTpaHCTBEHHBIN aHATN3 TIO3BOJIAET BbIS-
BHUTH KJITIOYEBBIC (DaKTOPHI, BIUSIONMINE HA IEMOTpa-
(uveckrie N3MEHEHUS] K MUTPAITMOHHBIC TTOTOKH.

3. Pa3paboTka mMpOTHO3HBIX MOJENICH AeMorpa-
(huvecKoro pa3BUTHS MO3BOJISIET 0OOCHOBATH pelie-
HUS B 00JIACTH PETHOHAIBHOMN TOJTUTHKHA W COIH-
aJbHOM MOAAEPKKU HACCTICHHUS.

4. Hna nosbimenust 3(pQeKTHBHOCTH HCIOIb-
3oBanusi ['MIC HEoOX0AMMO peluTh MPOOIEeMEI,
CBSI3aHHBIC C JIOCTYITHOCTHIO M KA4eCTBOM JIaH-
HBIX, pa3paboTkoil creruanu3upoBanueix [UC-
WHCTPYMEHTOB W BHEIIPCHHUEM pPE3YyILTAaTOB HCCIIC-
JIOBAaHUH B MIPAKTUKY YNPABICHUS TEPPUTOPUSIMU.

5. JlanpHeimme ucciaeoBaHus AOJDKHBI OBITh
HalpaBJICHbl HA UHTETPAIUIO JAHHBIX U3 Pa3liny-
HBIX HCTOYHHKOB, pa3pabOTKy HOBBIX METOJHK
MPOCTPAHCTBEHHOTO aHalu3a U CO3JaHHUE HHTE-
pakTuBHBIX [ MUC-ipuiioskeHu#t 17151 BU3YaTU3aIlin
Y aHaJIM3a COIHMANbHO-IeMOTpaUUeCKUX MPoIlec-
COB.
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AHAAWM3 BETETALUMOHHbBIX AAHHbIX KBAPTAAOB
AECHUYECTBA OLUEHKA COCTOAHUA U AUHAMUKU
PACTUTEABHOTIO MNOKPOBA AECHUYECTBA «<AAAbHEE»

B yCAOBMSIX M3MEHEHMSI KAUMATa M poCTa aHTPOMOreHHOM Harpyskm ocoboe 3HaueHue npuobdpe-
TaeT MOHUTOPUHI COCTOSIHMSI A€CHbIX 3KOCUCTeM. HacTosdulee nccaepoBaHWe HaMpaBAEHO HA OLEeH-
KY AMHaMMWKW pPaCTUTEAbHOrO MOKpPOBa AeCHMYeCTBa «AaAbHee», BXOASLLEro B coctaB [ocyaapcTBeH-
HOrO AECHOrO NMPUPOAHOro pesepsarta «CemMen opMabl» (Abaickas ob6aacTb, KasaxcraH), 3a nepmoa,
1991-2022 rr. AAst aHaAM3a MCMOAb30BAAUCH CMYTHUKOBbIE M300pakeHns Landsat 5, 7 1 8, Ha ocHoBe
KOTOPbIX PAaCCUMUTBIBAACS HOPMAAM30BaHHbIM Pa3HOCTHbIA BereTaumoHHbln nHAekc (NDVI). MNoayuen-
Hble AQHHbIE ObIAM MHTEPMNPETUPOBAHDI C MCMIOAb30BaHMEM aBTOPCKOM AMCKPETHOM LLIKAAbl, aAANTHUPO-
BaHHOM K CTPYKTYpe XBOWMHbIX HaCaXXKAEHUIA pernoHa. Pe3yAbTaTbl nokasaAm 3HAUMTEABHOE CHUMXKEHUE
NDVI B 1991-2010 rr., CBI3aHHOE C KPYMHbIMMU AECHbIMM NO>Xapamu (B ToM uncae B 1997 r.), n nocre-
NneHHoe BOCCTaHOBAeHUWe pacTuteAbHocTn B 2010-2018 rr. OaHako B 2020—-2022 rr. 3adpmKCMPOBaHO
AOKaAbHOE CHukeHre NDVI, 4yTo MoxkeT 6biTb CAEACTBMEM HE3aKOHHbIX BbIpyboK. B coBOKymnHOCTM
BbISIBAEHHblE TEHAEHLUMU MOAUYEPKUBAIOT 3PPEKTUBHOCTb MCNOAb30BaHMs NDVI aas AncTaHUMOHHOrO
MOHMTOPMHIa AErpasaLumnm M BOCCTAHOBAEHUS AecoB. PaboTa noauépkmBaeT HEOB6XOAMMOCTb YCUAE-
HUS MPUPOAOCOXPAHHBIX MEP U PETYASIPHOTO CMYTHUKOBOrO KOHTPOAS AAS 06ecnedeHmst yCTOMUMBOro
yNpPaBAEHUS A€CHbIMW pecypCamMm B MOCTMOXKaPHbIN U MOCTAaHTPOMOreHHbIN NMEPUOA.

KAroueBble cAoBa: BereTalMOHHbINM MHAEKC, AeCHMUECTBO AaAbHee, AeCHOe XO391CTBO, AeC, AUC-
KpeTHay LWKaAa.

N. Shogelova', S. Sartin?, Zh. Toleubekova’
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Analysis of vegetation data from the quarters
of the “Dalneye” forestry district

In the context of climate change and increasing anthropogenic pressure, monitoring the condition
of forest ecosystems is becoming particularly important. This study aims to assess the dynamics of the
vegetation cover in the “Dalnee” forestry, which is part of the State Forest Nature Reserve “Semey Or-
many” (Abai Region, Kazakhstan), over the period from 1991 to 2022. For the analysis, Landsat 5, 7, and
8 satellite images were used, based on which the Normalized Difference Vegetation Index (NDVI) was
calculated. The obtained data were interpreted using a custom discrete scale adapted to the structure
of coniferous stands in the region. The results showed a significant decline in NDVI during 1991-2010,
associated with major forest fires (including in 1997), and a gradual recovery of vegetation from 2010 to
2018. However, in 2020-2022, a localized decrease in NDVI was recorded, which may be a result of
illegal logging. Overall, the identified trends highlight the effectiveness of using NDVI for remote moni-
toring of forest degradation and recovery. The study emphasizes the need to strengthen conservation
measures and ensure regular satellite monitoring to support sustainable forest resource management in
the post-fire and post-anthropogenic period.

Key words: vegetation index, Dalnee forestry, forest management, forest, discrete scale.
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«AaAbHee» OpMaH LLAPYaLUbIAbIFbIHbIH,
O6CIMAIK AepeKkTepiH Taapay

KAMMATTbIH, ©3repyi MeH aHTPOMOreHAIK XXYKTEMEHIH apTybl >KaFAablHAQ OPMaH 3KOXKYMEAepiHiH,
Xan-kyniH 6akblAay epekile maHbidfa ne 6oayaa. Ocbl 3epTTey «Cemeil OpMaHbl» MEMAEKETTIK op-
MaH Taburu pesepsatbiHa (Abar 06Abichl, KasakcTaH) KapacTbl «AaAbHee» OPMaHLIbIAbIFbIHbIH OCIMAIK
>KaMbIAFbICbIHbIH 1991-2022 XblAAApP apaAbIFbIHAAFbI AMHAMMKACBIH OaraAayFa GarbiTTaAraH. Taapay
ywiH Landsat 5, 7 »keHe 8 CNyTHUKTIK CypeTTepi KOAAAHBIAbIM, OAAPAbIH HeriziHae NDVI (HopmaaaH-
FaH arblpMaAbIK, BEreTalmsIAbIK, MIHAEKC) ecenTeAAi. AAbIHFaH AepekTep ariMakTarbl KblAKaHXKarblpak-
Thbl OPMaHAAPAbIH KYPbIAbIMbIHA GeliMAEAreH aBTOPAbIK, AMCKPETTIK LIKAAA apKbIAbl MHTEprpeTaums-
AaHABL. 3epTTey HaTxkeAepi 1991-2010 xbianpapbl NDVI kepceTkilliHiH ainTapAbIKTail TOMEHAEreHiH
KepCceTTi, OYA Ke3eHAE ipi opMaH epTTepi (CoHbIH iwiHAe 1997 XbiAbl) TipkeAreH. 2010-2018 xbiapa-
Pbl ©CIMAIKTEP >KaMbIAFbICbIHbIH GIPTIHAEM KAAMbIHA KEAreHi 6arkasabl. Aaaiaa 2020-2022 XKbIAAAPbI
NDVI kepceTkiliHiH, XXepriAikTi TOMEeHAEYI TipKeAin, ByA 3aHCbI3 aFall KECYAEPAIH CaAAapbl GOAYbI
MYMKiH. XKaAnbl aAFaHAQ, aHbIKTaAFaH YPAICTEP OPMaHHbIH TO3Ybl MEH KAAMbIHA KEAYiH KallubIKTbIKTaH
6akbiray ywiH NDVI KOAAQHYAbIH TUIMAIAIFIH ABAEAAENAI. BYA XKyMbIC OpMaH pecypcTapbiH epTTeH
KEMiHTi >X8HEe aHTPOMOreHAIK dCEPAEH KEMiHTT Ke3eHAEpAE TYpaKTbl 6acKapyAbl KAMTamachi3 eTy Mak-
caTblHAQ TaBUFATTbl KOPFAY LLIAPAAAPbIH KYLLEHTY MEeH TYPaKThl CMYTHUKTIK GaKbIAQYAbIH KAXKeTTIAIriH

aMKbIHAQMADI.

TYﬁIH Ce3Aep: BeretaundaAbliK, MHAEKC, AaAbHee OPMaHLbIAbIFbl, OPMaH WapyallblAblfbl, OPMaH,

AI/ICerTTi K LUKaAa.

BBenenue

Bo Bcem mupe seca SBISIOTCS Ba)KHEWUIIHUM
NPUPOJHBIM PECYPCOM, M pa3yMHOE YIIpaBJCHUE
MMHU UMEET peliaroliee 3HaueHNe IS 3I0POBbS U
Onaromoryyusi 4yeaoBeKa U DKOCHCTEM. Y CHIIUS 110
YOpaBICHHUIO JIeCaMH 3aBUCST OT HAJICKHBIX JIaH-
HBIX O COCTOSIHUU U TEHJCHLUSIX Pa3BUTHA JICCHBIX
pecypcoB. Korga takwe maHHBIE TONXYYarOTCS W3
XOPOIIO HANaXCHHBIX CUCTEM MOHHUTOPWHTA MPH-
POJHBIX PECypCOB, 3TO MO3BOJIAET MPUHUMAIOIIIM
peLIeHUsT JIMLAM OIUPAThCS Ha HAYYHBIC OCHOBBI
MpyU TPUHATAU CBOUX pelieHuil. HaiuoHanbHbIe
WHBEHTApU3AMH JICCOB SIBISIFOTCS KpPacyroJIbHBIM
KaMHEM, HO JUIS WX peau3anui TpeOyroTcs Io-
TEHIHAT U HaBBIKH. D()(HEKTUBHOCTH MOXKET OBITH
JIOCTUTHYTA 32 CYET BKJIFOYECHHS BCIIOMOTATEIHbHOM
MHQOPMAIMH, TOTYYEHHON C TTOMOIIBIO TUCTAHIIH-
OHHOTO 30HJIMPOBAaHMS, B HA3eMHYIO0 HHBEHTApH3a-
IIUIO JIECOB.

Cormmacio gaaaeiM FAO (The Food and
Agriculture Organization) €X€roiHO OT JIECHBIX I10-
’)KapoB CTPAJIal0T mopsiaka 98 MIIH ra JIeCHOM Iu1o-
i — 3TO NpUMEpHO 4 % OT TI00aJILHOM JISCHOU
teppuropun (FAO, 2024:184).

W3MeHeHne kiMMaTa, yCHJICHHE MOXapOB H
AHTPOTIOTEHHOE BO3JIEHCTBHE MOTYT M3MEHHTD IH-
HaMHKY " TpoaykTuBHOCTH jJecoB (Kasischke et al

2010, Bradshaw and Warkentin 2015). J{ucranmm-
OHHOE 30HAMPOBAHHE SBISICTCS IICHHBIM WHCTPY-
MEHTOM JIJIsl U3YUYCHHUSI COCTaBa U MPOJYKTHBHOCTH
necHoro maccuBa (Shogelova et al 2023) u Tpya-
HOJIOCTYITHOTO PErHOHOB, U BO MHOTHX HCCIEJO-
BaHUSX YISl OTIPEACIICHNsI TPOJYKTUBHOCTH B Mac-
mrrabax Jiapamadra ucIoIb30BaUCh CITy THUKOBBIE
M3MEpEeHHsI HOPMAIM30BAaHHOTO PA3HOCTHOTO WH-
nekca pacturenabHocTd (NDVI). Bpemenusie psiibl
WCIIOJIB3YIOTCS JIJISl pacyeTa TeHACHIIUN N3MEHEHHS
NDVI Bo BpeMeHH, 11pu 310M cHuxkeHue NDVI un-
TEPIPETHPYETCS KaK «YXYJIICHUE», a TMOBBIIICHIE
NDVI — kak «o3enenenue» (Shogelova et al 2021).
B HexoTOpBIX HCCIeOBaHHUIX COOOINANIOCH O Pa3-
JIMYHBIX PETHOHAIBHBIX TEHICHIIMAX, IPH OTOM Ha-
OJIFOJTAJIMCh 3HAYUTENBHBIE MPOCTPAHCTBEHHBIE W
MHTCHCHBHBIC Pa3inyus MEXTy HaOopaMu JaHHBIX
(manpumep, GIMMS u Landsat) u meToankamu
(Alcaraz-Segura et al 2010, Zhumadina et al 2022,
Sagynbayeva et al 2023).

[penpyayiue uccieoBaHus, CpaBHHBAIOLIHE
teHaeHuuu usMeHeHuss NDVI B pasnbix Habopax
JIAHHBIX, TOKa3aJ MPOTHBOPEUYMBBIC PE3yIbTATHI
(Alcaraz-Segura et al 2010). OqHUM U3 UICTOYHHUKOB
pacxoxaenuil B ananuse NDVI sBisiercs paspenie-
HUe Habopa JaHHBIX, KOTOPOE BaApBUPYETCS OT pa3-
pemenus 8 kM s [ 106aTsHOTO MOHUTOPUHTA H
MojieTpoBanus 3anacoB uccienopanuii (GIMMS)
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YCOBEPILIEHCTBOBAHHOI'O PAAMOMETPA OUYEHb BBICO-
xoro paspermenns (AVHRR) no 30 M mis maHHBIX
Landsat. B mocnenuux paborax ocoboe BHUMaHHE
yaensiercs 6oiee TOHKOMY pa3penieHHIo TaKuX Ha-
O0opoB maHHBIX, kKak Landsat, jmis Oonee TouyHOU
JUArHOCTUKH (PaKTOPOB, BHI3BIBAIOIINX U3MEHEHHE
NDVI (Ju and Masek 2016, Sulla-Menashe et al
2018).

Bropoii Bompoc cBsi3aH ¢ UWHTepHpeTanuei
NDVI kak TakoBoii. MHOTHE UCCIIEIOBAHUS CBSI3bI-
BatoT NDVI ¢ nosneBbsiMu n3MepeHUsIMA OHOPH3H-
YECKUX CBOMCTB PaCTUTEIHHOCTH U OOHAPYKUBAIOT
MIOJIO’KUTENIBHBIE KOPPETSIUY C PACTUTEIBHBIM I10-
KpOBOM, MHAEKCOM turomanu JucTeeB (LAI), 6mo-
MacCOW, COCTOSSHUEM PAacCTUTENBHOCTH U KOHIEH-
Tpanueit xmopodmia (Carlson and Ripley 1997,
Yang et al 2017). buodusnueckue cBoiicTBa He
SBIISFOTCS TIOJTHOCTHIO HE3aBUCHUMBIMH, YTO 3aTPY/-
HSIET TIONBITKH HHTEPIIPETALIUH MTOCIEHUX TEH/ICH-
umit NDVI ¢ Touku 3penust n3menenuii axrude-
CKHUX 9KOJIOTHUECKUX I OMO(PU3UIECKUX CBOMCTB.
Kpome Toro, B3anMocCBsi3p Mex1y OMO(MU3NIECKH-
Mmu cBoiictBaMu 1 NDVI MokeT He coxpaHsAThCS Ha
MPOTSKEHUH BCEW WCTOPHUM KM3HM Jieca. Hampu-
Mep, NDVI nuneiino yBennunBaetcs ¢ poctoMm LAI
JUTST IPEBOCTOEB ¢ HU3KUM LAI, a 3arem HachImaeT-
cst mpu BeicokoM LAI (Carlson 1990, Turner 1999).
OTH HEOJHO3HAYHOCTH TMOTYEPKHUBAIOT HEOOXO-
JUMOCTBh TPOBEACHHUA CHCTEMAaTHUYECKUX IOJIEBBIX
HaOMIOACHWHN i1 OoJiee TOYHON WHTEPIpPETAIliN
HaO0IrI0aeMBIX U3MEHEHHH B MHICKCAX PACTUTEIb-
HOCTH, TIOJIY9€HHBIX C TIOMOIIBIO AUCTAHIIHOHHOTO
30HAMPOBAHMS. BET€TAllMOHHBIX HHJIEKCOB.

JlecanuectBo «JlanbHee» BXOAUT B cocTaB ['0-
CYJIJapCTBEHHOTO JIECHOTO MPHPOJHOIO pe3epBara
«Cemeit opmanby, yapexaé¢aaoro B 2003 roxy mist
COXPAaHEHUS U BOCCTAHOBJICHUS] YHUKAJIBHBIX JICH-
TouHBIX 00poB IIpunpremssa. C 2023 roxa Teppu-
TOpHUS pe3epBaTa aJIMHHUCTPATUBHO OTHOCHUTCS K
Abaiickoii obnactu. PezepBaT BBHITTOTHSAET BajKHBIC
(YHKLIMH 110 OXpaHe NPUPOIBI U 00J1alaeT BBICOKOH
SKOJIOTMYECKOM, HAyYHOH, KyJIbTYpHOM M peKpea-
LMOHHOHN 1IeHHOCThI0. OCHOBY JIECHOTO KOMILIEK-
ca COCTaBISIOT TaKWe TMOPOJbI, KaK COCHA, MHXTAa,
enb, KeJlp U JucTBeHHMIA. [lnomans necHndecTna
«JlampHEe» coctaBisieT okoio 22 604 ra, oHO pac-
MI0JIO’KEHO B BOpOIyNTNXMHCKOM paiioHe, K ceBepy
ot ropoaa Cemeii.

Jig nccnenoBaHus TMHAMHUKU WHAEKCA BereTa-
nmoHHoTO MMokpoBa (NDVI) Obin 0TOOpans! KBap-
TaJbl HA OCHOBE MH(OPMAIMK O TOXXKapOOIMACHBIX
ydacTKax, MMOJIy9eHHOW MO JTAHHBIM CITyTHHKOBOTO
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MOHHUTOPHHTA. B KauecTBe MCTOYHUKOB HMCIOJIB30-
Baych m3o0pakenus Landsat, cHsATeie B mepuon
MaKCHUMaJbHOM aKTUBHOCTH PACTHUTEIBHOCTH — B
WIOHE W Wiojie. B mccrmemoBaHue BOIUIM CHUMKH
cnenyromux Jyet: 1991 rom — Landsat 5 (maTumk
TM), 2010 rog — Landsat 7 (matuuk ETM+), 2018 u
2022 roxpl — Landsat 8 (maTunk OLI).

Takoit HabOp CHUMKOB TTO3BOJIHII PACCMOTPETH
CJIETyIOINE acTIEKThI:

- OHeHI/ITB JUHAMUKY pOCTa paCTUTCIIBHOCTH Ha
BBIOpaHHBIX KBapTanax;

- CpaBHI/ITI) U3MCHCHHA IUIOINAAN JICCHBIX
YYacTKOB;

- I3y4nTh BO3EHCTBUE TIOKAPOB HA COCTOSIHUE
PacTUTENBHOCTH;

- BeisgButn IIOTCHIIMAJIbHBIC HpO6HeMHI)Ie 30HBI,
TpeOyrore BHUMaHHsI B PaMKaXx JECOyCTPOHCTBA.

MeTtoabl

N300pakeHus1, UCTIOIB30BAHHBIE B 3TOM HCCJIC-
IOBAaHWH, OB TIOMy4YEHBI W3 apxuBa I'eomorude-
ckoit cimyx0b1 CILIA (USGS). [loctyn k HEMY BO3-
MOYKEH Kak JiIsl TPOCTOro MPOCMOTpa Katajiora, TaK
U JJIS HEMOCPEJICTBEHHOI'O TMOJIYUYCHUSI apXUBHBIX
cHUMKOB. Ha pucyHke 1 HarmsigHo JEMOHCTpUPY-
€TCsl U3MEHEHHE JIeCHOTo MmokpoBa ¢ 1991 mo 2022
roj.

[locne ckpuHWHTa BEIOPAaHO TOJILKO YETHIPE
HanOoJIee MOAXOISIIINUX U300PAKEHNS, OCHOBAaHHBIX
Ha OTCYTCTBHU OOJIAKOB M OTHOCUTEIBHO OJTHOTO
CE€30Ha M COOTBETCTBYIOIIETO BPEMEHHOTO MHTEP-
Bana, noxy4yeHHsx B 1991, 2010, 2018, 2022 rogax.

Coop cnyTHUKOBBIX AaHHBIX Landsat mms ws-
y4aeMoU TeppuTOpuu ObLT IPeoOpa30BaH B CTOIKY
CJIO€B BPEMCHHBIX psiioB n3o0pakennit NDVI. Bo-
niepBbix, NDVI 0611 paccunTan uist K101 OTIETb-
HO¥1 criers! Landsat Ha OCHOBE XOPOIITO H3BECTHOTO
COOTHOIICHHSI BBHICOKOTO MOTJIOLICHUS B KPAacCHOM
Aana3oHe M BBICOKOTO KOA(PUIIMEHTa OTpake-
HUSl BXOJSIICH COJNHEYHOW pajMaluu B OJIMKHEH
WK yacTu 37€KTpOMarHuTHOTO CIIEKTPA B KAU€CTBE
WHJUKATOPA «3EJICHOW» PACTUTEIBHOCTH U MIPOTYK-
THBHOCTH PACTUTCIHLHOCTH.

B sTom nccaegoBanuu ucnoab3zoBaics NDVI,
MMOCKOJTBKY OH SIBJISICTCS HAJC)KHBIM DKOJIOTH-
YEeCKUM HHAMKaTOopoM. brmaronmapst cBouM crek-
TPaJIbHBIM XapaKTECPUCTHKAM, a TaKXKe JOBOJIHHO
nonroit ucropun, NDVI cran nHambonee dgacTo
HCIIOJIb3YEMbIM UHCTPYMEHTOM JIJISl OLIEHKH JieC-
HOU M HEJIECHON PacTUTEIbHOCTH BO BCEM MUPE
(Adole 2016).



H.T. lllorenosa u ap.

EE NIECHMHECTBO Metiarka

Pucynok 1 — Caumvku noyuennsie u3 6a3st USGS
a— cauMok 1991 roga, 6 — cammok 2022 roga

O0paboTKa CIyTHUKOBBIX M300paKEHUH MpO-
BOJMJIACh C WCIOJIb30BAHHEM CIEIUATN3NPOBAH-
HO# mporpammbl ArcGis. MHIEKC MOXeT TpHHH-
MaTh 3HaueHus oT —1 mo 1. st pacTUTEILHOCTH
nngexc NDVI npuHuMaeT MonoKUTEIbHbBIE 3HaUe-
Hus1, 00braHo oT 0,01 mo 1. Jlns mHTEeprperanun
MOJTyYEHHBIX 3HAaYeHMH pa3paboTaHa JUCKpETHas
mikana (tadmn.1). [peanoxxkeHHas mkana Obuta pas-
paboTaHa aBTOpaMH Ha OCHOBE aHajiu3a AAHHBIX
NDVI 1151 COCHOBBIX JIECOB HUCCIIEAYEMOTO PETHO-
Ha. E€ nmamna3oHbl COOTHOCATCS ¢ OOMIETTPUHITON
nHtepnperanner NDVI: 3HadueHuss Okoyno Hyus
Wi HeMHOTO Bbiie (10 ~0,1) COOTBETCTBYIOT OT-

Taomuua 1 — luckpernas mkana NDVI

KpPBITOMY TPYHTY WJIHM CHUJIBHO Pa3pe’KEeHHOM pac-
TUTENBHOCTH, TOKazartenu mopsaka 0,2-0,4 xa-
PaKTepHBI 71 PACTUTEIBHOTO IMOKPOBA HU3KOU U
CpeJHeH IIOTHOCTH, a BhICOKME 3HaveHus (Ooiee
0,5) HaOmronmaroTcsi y Hambojee TyCThIX Hacax-
JleHHi. B HaieM cilyyae BepXHUE IpaHULbI 1IKa-
Jbl gocturatot ~0,6, 4TO COrjaacyercss ¢ TeM, 4To
XBOWHBIC Jieca OOBIYHO JEMOHCTPUPYIOT HECKOJIb-
Ko Oosiee HHM3KUI MakcuManbHbi NDVI no cpas-
HCHHIO C HIMPOKOJIMCTBCHHBIMU (IUIS[ CpaBHCHUA,
NDVI 4uCTBIX MHUPOKOJUCTBEHHBIX JECOB MOXKET
nocturaTth ~0,84, Torma Kak y CMEIIaHHBIX XBOW-
HO-IIIUPOKOIMCTBEHHBIX — 0KoJi0 0,79).

LBer Ha
CHHMKe

Tun oobexTa

3nauenune NDVI

0-0,075270057

OTKpBITas IOYBA C PEIKOH PACTUTENLHOCTHIO

0,075270057 - 0,1

Haca)KZ[eHI/ISI, TOBPEKIACHHBIC IT0KapOM

0,1-0,15 PazpspxkeHHas pacTUTEIBHOCTh
0,15-0,2 CpenneBo3pactHoii Jiec (Bo3pact ot 70 o 90 set)
0,2-0,3 Crenslii tec (Bo3pact ot 100 1o 110 nec)
0,3-0,4 Crensiif tec (Bozpact ot 110 mo 120 nec)

0,4 -0,5 Crensrii Jiec (Bo3pact ot 120 1o 130 nec)
0,5-0,6 Crensrii iec (Bo3pact ot 130 go 180 nec)
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I'paganmsa NDVI B untepsane 0 — 0,075270057
(OTkpeITass TOYBa C PEOAKOW PACTHTEIHLHOCTHIO)
JacTh TEPPUTOPHH Jieca, Ha KOTOPOH NMEpeBbs TO-
BpPEXACHBl WM YHUYTOXKEHBI moxapoM. JlaHHbIN
Y9acTOK OTMEUYEeH Ha PUCYHKaX KPACHBIM I[BETOM.

I'paganma NDVI B untepsane 0,075270057 —
0,1 (Hacaxxnenus, MOBpEXICHHBIE IOKapoOM) Xa-
pakTepHa A Y4acTKOB HamOolyiee MOCTPaaBIINX
OT TIOJKapa, TaK KaK MOYBEHHO-PACTUTEIBHBINA TIO-
KpOB MPaKTUYECKU OTCYTCTBYET. J[aHHBIN ydacTOK
OTMEYEH Ha PUCYHKaX ()HOJIETOBBIM IIBETOM.

I'pamarus NDVI B untepsane 0,1 — 0,15 (Pas-
PSKEHHASI paCTUTEIHLHOCTh) HA PUCYHKAX MPUCBOCH
KUPIUYHBIA [[BET ¥ COOTBETCTBYET Y4acTKaM C pac-
TUTEIHHOCTHIO TIOBPEKACHHBIX TTOKAPOM.

I'papanus NDVI B untepsane 0,15 — 0,2 (Cpen-
HEBO3PACTHOM Jiec) Ha PUCYHKax MPHCBOEH TOITy-
0Ol I[BET M COOTBETCTBYET ydacCTKaM C JICCHBIMU
HacaxaeHusiMu BozpactoM oT 70 no 90 ner.

I'pamaruss NDVI B unTepBane 0,2 — 0,3 (Crme-
JIBIHA JIeC) Ha PUCYHKaX NMPHUCBOEH JKENTHIM IBET U
COOTBETCTBYET YYaCTKaM C JICCHBIMU HAaCAKJICHUS-
mu Bo3pactoM oT 100 1o 110 mner.

I'pamaruss NDVI B untepBane 0,3 — 0,4 (Crme-
JIBIH JIEC) Ha PUCYHKAX MPUCBOCH CAJIATOBBIH IBET U
COOTBETCTBYET y4acTKaM C JICCHBIMH HACa)KJIEHHUSI-
mu Bo3pactom oT 110 mo 120 mer.

I'paganius NDVI B untepane 0,4 — 0, 5(Crne-
JIBIA JIEC) Ha PUCYHKAaX MPUCBOCH CBETJIO 3€JICHBII
[IBET U COOTBETCTBYET y4aCcTKaM C JICCHBIMU HACAXK-
nenusiMu Bozpactom oT 120 no 130 ner.

I'pamaruss NDVI B uaTepBane 0,5 — 0,6 (Crme-
JIBIH JIec) HAa PUCYHKAaX MPUCBOCH CBETIIO 3€JICHBIN
LIBET U COOTBETCTBYET yUYaCTKaM C JICCHBIMU HACAXK-
JneHusimu Bozpactom ot 130 o 180 ner.

3nauenust NDVI B mepuon ¢ 1991 mo 2022 roga
Ha paccMaTpUBaeMON TEPPUTOPUU OCTAIOTCSI HUKE
TUNWYHBIX 3HAYEHUU [JI1 JIECHOW pacTUTENbHO-
cti. Crenyer y4yuThIBaTh, YTO Mpeolianaronie B
JICCHUYECTBE XBOWHBIC MOPOABl XapaKTECPHUIYIOTCS
yMepeHHO 00jiee HU3KMMH MaKCUMaJIbHBIMH 3Ha4e-
HussMu NDVI B cpaBHEHNHM € IIUPOKOJIMCTBEHHBIMU
necamu (M3-3a MEHBIIICH OTpakaTeIbHON CIIOCOOHO-
cTu XBou B OmmkHeM MK-auamna3one), 910 4aCTHIHO
OOBSICHSIET OTHOCHUTEIIbHO HEBBICOKHE TOKa3aTesln
NDVI 1o cpaBHEHHIO C IPYTUMU JIECHBIMU 3KOCH-
cTeMaMH. DTO MOXET yKa3blBaTh Ha Haiumdue (ax-
TOPOB, KOTOPHIE OTPAHUYMBAIOT POCT M PA3BUTHE
pPaCTUTENBHOCTU HA STOM KOHKPETHOU TEPPUTOPUH.
Bo3MoxHbIe npuurHbl HU3KUX 3HaYeHuit NDVI mMo-
TyT BKJIFOYATh U3MEHEHHSI B KIIMMAaTUYECKUX YCIO-
BHSIX, HEIOCTATOK BOJIbI, TOUYBCHHYIO JErpajaliio,
BO3JICHCTBHE ITAPA3UTOB MU O0JIC3HEH pacTeHHIA, a
TAK)KE aHTPOIOTCHHBIC (DAKTOPBI, TAKHE KaK JIECO-
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3aroTOBKa WJIM He3aKOHHBIE BBIpyOkH. Huskue 3Ha-
yeHust NDVI MoryT yka3blBaTh Ha yXyJALIEHUE CO-
CTOSIHUSL PACTUTENBHOCTH U SKOCHUCTEMBI B IIEJIOM.
OTO MOXET MMETh HETraTHBHBIC MOCICICTBHS IS
O6nopasHooOpa3us, OamaHca YKOCHCTEMBI, yIepiKa-
HUS TIOYBBI M IMPOYMX DKOJOTHYECKHX (DYHKIIHH,
CBSI3aHHBIX C JIECHOM PACTHTEIBbHOCTBIO.

Jo oOpazoBanus [JIIIP «Cemeilr opmaHBIY,
TeppuTopus necHuuectsa «/lanbHee» XKanacemeii-
ckoro ¢uinana HaxoAWIach B JIECOPACTUTEILHOM
peruoHe jeHTouHOro 60pa IlpunpTeimbsa. CocHo-
BBl 0Op Ha ATOH TEPPUTOPHH TPEACTABIISLT COOOH
NeYanbHbI IPUMEpP CHIBHO MOCTPaAaBIIEro Jiec-
Horo ¢oupa. Jlec mokpsiBan 41% ob1el mromay,
BKJIIOYAsl COCHY, KoTopas 3annmana 22%. Hexoro-
pbI€ JIECHBIE YYaCTKH UMEIH HEJOCTATOK B OKCILTY-
aTaIMOHHBIX JIEPEBBSIX, TOTAA KaK B JAPYTHX OBLIO
HEJO0CTaTOYHO MOJIOBIX JE€PEBbEB.

Ha mpencraBneHHOM pUCYHKE 2 MOKa3aHBI pe-
3ynbpTaTel 00paboTku wmHIekca NDVI mms 1991
rojfa. AHamW3 CITyTHHUKOBBIX H300pa)X€HUH 3TOTO
rofa MO3BOJIMJI ONPEACINTh, YTO Ha TEPPUTOPHUU
JlanbHero necHudecTBa mpeolianan CperHeBO3-
pactHol siec. OpHako OBIIO Takke OOHapYKEHO
HaJIMYUE JICCHBIX Tapei Ha KBapTaigax ¢ HOMEpaMH
23, 30, 65, 160, 184, 185, 187, 188 u 189. Oco0wrii
HMHTCPEC BbBI3bBIBACT TI'padanusa 3HAYEHHUH HHIACKCa
NDVI B kBapranax 184, 185, 187, 188 u 189, ko-
TOpasi CBUJIETENILCTBYET O HAUYWW KPYIHOTO II0-
’Kapa, IJIoNaAb KOTOPOTO paclpocTpaHuiach Ha 5
KBapTaJoB. DTO 0OCTOSATENBCTBO SIBISICTCS BAKHBIM
JUTSL TANTbHEHIIero aHajiu3a M OICHKH COCTOSHHS
JIECHOTO IIOKpOBa B JAaHHOM paiioHe. Takue Ha-
OJFOJICHHSI TIPEACTABISIOT 1EHHOCTh I Hay4HBIX
WCCIIEJIOBAHNH, TIOCKOJIBKY ITO3BOJIAIOT M3Y4aTh H
AHAJIIM3UPOBATH BJIMAHUC MOXKAPOB HAa 3KOCHUCTEMBI
Y pa3BUBaTh CTPATETHU YIPABICHHS JIECHBIMU Pe-
cypcamu, HampaBjiCHHbIE Ha IPEIOTBpAIICHUE H
CHIDKEHHE TI0KapOOIaCHOCTH B Oy TyIeM.

[lo pesymbraTam aHanM3a CIyTHUKOBBIX H30-
Opaxxenuit 2010 roma BBISIBJICHA 3HAYUTCIBHAS
miomanab, IOKpbITasd rapbro, KOTOpas BHU3YaJIbHO
COCTaBIISICT IPUMEPHO 1/3 oT o0IIel TuIoIaIu Jec-
HUYECTBa. JTO SABISETCS IOCIEICTBHEM II0Xapa,
npousomeanero B 1997 roxy, B pe3yiabTaTe KOTO-
poro OBUIO YHHYTOKEHO OKOJIO 18 THICSY reKTapoB
JecHor Tepputopur. COrjiacHO NMpeaoCcTaBIeHHON
ungopmaruu, B 2003 roay Ha yyacTKax, IJie paHee
Habronanace rapb, npousomen noxap. Ilmomans
aroro noxkapa cocrabmia 500 rexkrapoB. HecmoTps
Ha TpOUIeNIINe BpeMs C MOMEHTa Io)Kapa, Mpo-
[IECC BOCCTAHOBJIEHMsI JIEca MPOTEKAET MEJIEHHO,
YTO MOKHO YBHJIETHh MO 00pabOTKe CITyTHHKOBOTO
CHUMKa.
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Pucynok 2 — BpemeHHbIe H3MEHEHUS IpOCcTpaHcTBeHHOro 3HaueHuss NDVI Ha Tepputopun necHnuectsa «/lanbHee»
a—1991 rog, 6 —2010 rox, B — 2018 rox, r — 2022 rox



Anamms BEIrCTallMOHHBIX JAHHBIX KBAPTAJIOB JIECCHUYECTBA OLCHKA COCTOSAHUA U JUHAMHUKHN PACTUTCIIBHOTO TOKPOBA...

W3 amammsza cummka 2018 roma BHIHO, 4YTO
YYIaCTKH, IOKPBITHIE Tapbl0, HAYaJId HAOII01aTh He-
KOTOpOE€ BOCCTaHOBJIEHHE. Ha CHUMKe OTYETIHMBO
BHJIHO, YTO 3TH yYaCTKH TEPEILIH B CICTYIONTYIO
rpagauuto no uHaekcy NDVI, uro ykaseiBaer Ha
Ha4yajo Mporecca BOCCTAHOBICHUS PACTUTEIHHO-
ctu. B nenom, Ha Bcell TEpPUTOPUU CHHUMKA Tpe-
obnagaeT cpeTHEeBO3PACTHOM Jiec, Bo3pacToM 110 90
JIeT. DTO CBUJCTENBCTBYET O TOM, UTO BOCCTAHOBH-
TeJBHBIC TIPOIIECCHI TTocie TmoXkapa 1997 roma mpo-
TEKAIOT, XOTSl U MEAJICHHO, U MO3BOJISIFOT BOCCTAHO-
BUTH JIECHOUM TTOKPOB.

Anamu3 caumkoB 3a 2020 u 2022 roasl mo3Bo-
JISIET CHIeTIaTh BBIBOJI O MTOJIOKHUTEIIEHON THHAMUKE B
30HE, HE 3aTPOHYTOM MmoxkapaMu. Ha 3Tux yuactkax
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HaOII0aeTCs YBEIMUEHUE TUIOTHOCTH Jieca C BO3-
pactom 6omnee 90 mer. OmHako, HE3aKOHHAS pPyO-
Ka JIepeBbEB OKa3bIBaCT HETaTUBHOE BiMsHHME. Ha
cunMke 2022 roma 3aMETHO, YTO YYACTKU B JICCHOMH
T0JIOCE TTOKA3BIBAIOT OTPHUIIATEIBHYIO TUHAMHKY C
naaexcom NDVI ot 0,15 mo 0,2. DTo cBUIETENb-
CTBYET O CHI)KCHUH IIOTHOCTU PACTUTEIHHOCTH H
BO3MOJKHBIX TIOBPEKICHHUIX B PE3YJIbTaTe HE3aKOH-
HOU pyOKH.

[TomoOHbIC HAOMIOMEHUS TOTYCPKUBAIOT BaXK-
HOCTh BBEJICHUS KOHTPOJIBHBIX MEP U TIPOPHUIAKTHKH
HE3aKOHHOW BBIPYOKH, C ICJIbIO COXPAHEHHS U BOC-
CTaHOBIICHHS 37I0POBOTO JIECHOTO TIOKPOBA, a TAKXKE
MOJICPIKAHMS TIOJIOKUTEIILHON JMHAMUKH B 30HE,
KOTOpasi He TIOIBEPTIIach BO3JICHCTBUIO ITOKAPOB.
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——0,3-0,4 6
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Pucynok 3 — M3menenus miomaan 3Haueand NDVI 1o roam B ra, HymMepamys COOTBETCTBYeT Tao. 1

I'paduk, ocHOBaHHBIH Ha IAHHBIX O HIDKHHX,
BEPXHUX H CPETHUX 3HAUCHUSIX N3MEHEHUS HHICKCOB
NDVI ¢ 1991 o 2022 rox (puc. 3, 4), WILIFOCTpUPYET
JMHAMHUKY BETeTallMOHHBIX TOKa3zaTesiel Ha Teppu-
TOpuUU JiecHuuecTBa «JlanbHee». BepxHss kpuBas Ha
3TOM rpaduke orpaxkaetr usmeneHre NDVI Ha Hau-
OoJtee IUIOTHBIX M HE TIOBPEXKAEHHBIX y4acTKax Jieca,
cpenssisi — cpenHee 3HaueHne NDVI o reppuropun,
a HkHAA — auHaMuKy NDVI Ha HanOoee nerpau-
POBaHHBIX y4yacTKax (Tapsix, BRIPyOKax).
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B pesynpraTe aHanmza Hambojee BBICOKHX
U HU3KHUX 3HAYEHUU JUHEUHBbIX TpeHI0B NDVI
BBISBJIEHBI 00J1acTH ¢ HanboJiee MHTEHCHBHBI-
MH U3MeHeHHsMH JaHamadToB. B pesyibrare
BU3yaJbHON BepuuUKanUu TpaHCcHOpMaIUH
nanAma@ToB C MOMOIIBIO CIYTHUKOBBIX H30-
OpakxeHUl CBEPXBBICOKOTO MPOCTPAHCTBEHHOTO
pa3peuieHusi BbIsIBUJIA, YTO M3MEHEHHUS, B OC-
HOBHOM, OOYCJIOBIIEHBI AHTPOTIOTEHHBIM BIIHSI-
HHEM.



H.T. lllorenosa u ap.

0,6

0,4

0,3

0,2

0,1

1991 2010

0,1

e H113KHAA 3HAUEHWE NDV| === BepxHAA 3HaueHne NDVI

2018 2022

CpefgiHee 3HauyeHue NDVI

PucyHok 4 — I3MeHeHUsT HUKHUX, BEPXHUX U CPEAHUX 3HAUCHUAX U3MEHEHUs nHaekcoB NDVI
¢ 1991 mo 2022 rox

Ha ocHoBe aHanmm3a CHIMKOB M BETeTallMOHHO-
ro uanekca (NDVI) MoxHO cnenaTh Clemyronue
BBIBO/IBI:

1. Ananus canvkoB U NDVI nmo3Bosnser HaGumro-
JAaTb UBMCHCHUSA B COCTOAHUMN PACTUTCIIBHOCTH Ha
paccMaTpUBacMON TEppUTOPUU. AHAIU3 CPEIHETrO
3HadeHusa mHAcKkca NDVI mokaspiBaeT, 9TO B IIe-
puoxa ¢ 2010 mo 2018 rombl HAYaIOCh MOBHIIICHHE
ATOr0 3HAYCHMs. DTO YKa3blBa€T HA YBEIUYCHUE
TUTOTHOCTH Y 3JI0POBbSI pAaCTUTEIFHOCTH Ha paccMa-
TPUBAEMOI TEPPUTOPUU B TEUEHHE 3TOI'O BPEMEH-
HOro mepuona. BeposTHo, 3TOMy CIIOCOOCTBOBAJIO
MOCTENEHHOE €CTeCTBEHHOE BOCCTAaHOBIIEHHE Jieca
Ha paHee BBHITOPEBIINX TEPPUTOPHSIX, & TAKKE MPO-
BEJICHUE JIECOBOCCTAHOBUTEIBHBIX MEPONIPUSATUH.

2. AHaau3 TOKa3pIBaeT, uyTo B mepuon ¢ 1991
mo 2010 roxmpl yyacTKM Tapu Ha paccMaTpHUBae-
MOH TEPPUTOPUH YBEIUUMINCH. JTO yKa3bIBAECT Ha
yYBEIMYEHHE TUIOMIAN, TAEC PACTUTENBHOCTh ObIa
MOBPEXKJICHA WIM YHHUYTOXKEHA B pPE3yJbTaTe IO-
’kapoB. B wactHocTH, KpynHBIM noxkap 1997 roga
OXBaTHJI OKOJIO TISITH JIECHBIX KBapTaJIOB (TIOpPSIKa
500-600 ra), 3HAYUTEIILHO YBEIMYHUB OOIIYHO TLIO-
miane rapei. [lo oneHkaM, cymmapHasi BBITOpEBIast
motaab k 2010 roxy nocrurna npumepno 1000 ra.

3. B nepuon ¢ 2010 no 2018 roga HabmromaeT-
Csl XOpoIlasi JMHAMHKA BOCCTAHOBIICHUSI PACTUTEIh-
HOCTH M YMEHBIIEHUSI y4acTKOB ¢ uHAeKkcoM NDVI
paBHBIM HYJIIO. DTO YKa3bIBaCT HA IMOJOKUTEILHOE
M3MEHEHHUE COCTOSIHUSI PACTUTENBHOCTU Ha paccMa-
TpUBaeMON TEPPUTOPUN B TEUCHHE ITOTO BpPEMEH-
HOro mepuoja. BoccraHOBieHHE pacTUTETHLHOCTU
MOJKET OBITh Pe3yJIbTATOM €CTECTBEHHBIX MPOIIECCOB

BOCCTaHOBJICHHUS TIOCIE TOKapOB WIIM JPYTUX TI0-
BPEXKIAIONINX COOBITUH, a TAKXKE BO3IACUCTBUS MEpP
TI0 pereHepanyy U OXpaHe PACTUTEILHOCTH. Y MEHb-
IIeHNEe y4acTKoB ¢ uHaekcoM NDVI paBHbIM HyIrO
CBUJICTEIIHCTBYET O BO3PACTAHUU ITUIOTHOCTH PACTH-
TEIILHOCTH Ha JTHX y4acTKax, IJIe PaHee OTCYTCTBO-
Bajla WM OBIIa MOBPEXICHA PACTHTEIHHOCTh. JTH
MOJIOXKHUTEIIbHBIC U3MEHEHHUSI MOTYT HUMETh OJiaro-
MIPUATHOE BIIMSIHUE HA YKOCUCTEMY U OMOpa3HOOOpa-
3me, obecrieunBas 0ojiee 3OPOBYIO M YCTOHUNBYIO
cpeiy oOUTaHuUs JIJIsl PACTCHUN W KUBOTHBIX.

4. B nepuoa ¢ 2020 no 2022 roga npou3oIuio
CHIDKCHHE BepxHETo 3HaueHus naaekca NDVI. Oto
CHIKCHUE MOXKET YKa3bIBaTh Ha BIUSHHUE HE3aKOH-
HBIX BEIpYOOK Ha paccMaTpUBaeMOH TEPPUTOPHH.
Hesakonnsie BEIpYOKH TIPEICTABISIOT COOON He3a-
KOHHYIO IIPAKTUKY BBIPYOKH Jieca 6€3 COOTBETCTBY-
IOIUX pa3pelieHnii i KoHTposid. Takue aeiicTBus
MOTYT TIPUBECTH K CYIIIECTBEHHOMY COKPAICHUIO
TUIOIIAIU JIECHOTO IMOKPOBAa M Pa3pyLICHHIO KO-
CUCTeMBI. DTO MOXET MMETh HETraTUBHOE BIIHS-
HHEe Ha OWopasHooOpa3we, ymepKHMBaHUEC ITOYBHI,
BOJIOPA3JE/ibl U JIPYyTUE IKOJIOTHYCCKUE (PYHKIIUU
neca. CHuwxkeHue BepxHero 3HaueHuss NDVI cBu-
JETETBCTBYET O CHI)KEHWH TUIOTHOCTH W 37I0POBBA
PACTUTEIBLHOCTH HAa TEPPUTOPHHU, YTO MOXKET OBITh
CBSI3aHO C HE3aKOHHBIMHU BhIpyOKamu. J[iist mpoTH-
BOJICHCTBHUS HE3aKOHHBIM BBIPYOKaM M COXpaHEHHS
JICCHBIX PECYPCOB HEOOXOIUMO MPHUHUMATH COOT-
BETCTBYIOIIIME MEPHI, BKJIFOYAsl yCHIICHHE KOHTPOJIS
Y HaKa3aHWs 32 HE3aKOHHBIE IeWCTBHUS, TPOBEICHIE
00pa30BaTesIbHBIX IPOrPaMM U MOOIIPEHUE yCTOM-
YUBOT'O UCIOJIb30BAHUS JIECHBIX PECYPCOB.
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AHanu3 BEereTallMOHHBIX JAHHBIX KBapTaJIOB JICCHUYCCTBA OLICHKA COCTOAHUA U JUHAMUKU PACTUTEIIBHOI'O ITIOKPOBA...

Pe3y.]'[I)TaTbI M BbBIBO/bI

[IpoBenéH aHanM3 BETeTalMOHHBIX MAaHHBIX Ha
tepputopun snecuudectsa «lampHee» [JITIP «Ce-
MeW OpMaHb» ¢ UCHOJb30BaHHEeM uHAekca NDVI
(Normalized Difference Vegetation Index) Ha oc-
HOBE CIIyTHHUKOBBIX CHUMKOB. IlomydeHnsle pe-
3yJbTaThl TO3BOJSIOT TMPOCIECIUTh H3MEHEHUS B
COCTOSIHUH PAaCTUTEIBHOCTH 3a mepuoxd ¢ 1991 mo
2022 roxa. Ananu3 cpennero 3Hauenus NDVI moka-
3pIBaeT, uTo B 2010-2018 romax HAONIOJATI0CH €r0
YCTOMYHMBOE TIOBBIIIEHUE, YTO CBHIIETEIHCTBYET 00
YBEIUYCHUH TUIOTHOCTH U YIYYIIEHUU COCTOSHUS
pPaCTUTENBHOIO MOKPOBAa. DTO, BEPOSITHO, CBSA3AHO
KaK C €CTECTBEHHBIM BOCCTAHOBJICHHEM IIOCIIE IT0-
JKapoB, TaK ¥ C MEPONPUSITHSIMU T10 JIECOBOCCTAHOB-
JICHHIO.

B To xe Bpems B epuox ¢ 1991 mo 2010 rombr
IJIOMIAh YYACTKOB C MPU3HAKAMH Tapeil yBeInuu-

Bajach, YTO YKa3bIBaeT Ha Pa3pyIIUTEILHOE BO3-
nericTBre MMoxkapoB. OCOOCHHO 3HAUYNTEIHHBIM OBLT
yiiep0 mocne mokapa 1997 roma. B 2020-2022
rojax OTMEUEHO CHW)KCHHE BEPXHEro 3HAYCHHS
NDVI, 4To M0KeT OBITH CBsI3aHO C HE3aKOHHOMU BBbI-
pyOxotii eca. K 2022 romy Ha OT/AEIBHBIX Y4acTKax
naaekc NDVI camsuics no ~0,15-0,2, uyro cBuae-
TEJIBCTBYET O ToTepe npeBoctos. [lo opueHTHpO-
BOYHBIM OIleHKaMm, B 1991-2022 romax miomanb
HE3aKOHHBIX BEIPYOOK COCTaBHIIAa HECKOJIBKO JIECST-
KOB I'€KTapoB.

PesynbpTaThl  MOATBEPKAAIOT  3HAYUMOCTH
CITyTHUKOBOTO MOHHUTOPHWHTA /IS CBOCBPEMCH-
HOTO BBISABJICHHS ACTpafalli¥l JICCHBIX y9acTKOB
U MIPUHSATHS MEp MO UX BOCCTaHOBIICHUIO. JloJro-
cpouHo€ ucnonp3zoBanue uHaekca NDVI npen-
craBisieT co00¥l 3(hPeKTUBHBIN MHCTPYMEHT IS
YCTOHYMBOIO yIIPABJICHHUS U OXPAHBI JICCHBIX KO-
CHCTEM.
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AKTOBE OBAbICbI TOINbIPAFbIHbIH,
AYbIP METAAAAPMEH AACTAHYbIH
F'AX TEXHOAOTUAAAPbLIHbIH HETI3IHAE BAFAAAY

ByA 3epTTeyae kapTorpadusAbIK, 9AICTEPAI KOAAAHY apKblAbl AKTE6E OOAbICHIHbIH ayMarblHAQ
TOMbIPAKTbIH ayblp METAAAAPMEH AACTaHy AEHreni 3epTresai. 3epTrey GapbiCbiHAQ TOMbipaKTarbl
xpom (Cr), HukeAb (Ni), MbilbsK (As), MoAnbAeH (Mo), ko6aabT (Co), Mbipbil (Zn), kopFacbiH (Pb),
Mbic (Cu), kaamuit (Cd) xxeHe 60p (B) aneMeHTTepiHiH, KEeHICTIKTIK TapaAy epekleAikTepi TaAAaHAbI.
leoaknapatTbik, xyie (FTAX) Heri3iHAe aAblHFaH MBAIMETTEp Heri3iHAE aknapaTTbik-Oararay KapTaAapsbl
>KacaAAbl.

3epTTeyAiH Herisri MakcaTbl — alMaKTaFbl ®HEPKaCINTIK KaCiMOPbIHAAPAbIH TOMbIPAKTbIH, aybIp
METaAAAPMEH AACTaHyblHA biKMaAbiH 6araay. Ocbl MakcaTTa AeH Tay-keH 0OaibiTy KOMOWHaTbl,
Myraaykap ayaaHblHbIH Tay-KeH KacCinopblHAApbl, AKTebe ¢eppoKopbITNa 3aybiTbl, COHAAM-aK,
OOABICTbIH MYHal-ra3 KeH OpblHAAPbIHA XKaKbIH aliMaKTapAa TOMblpak, YAriAEpi aAbIHbIM, 3ePTXaHAAbIK,
TarAQy XXYPri3iAAi. AAbIHFAH MBAIMETTEP Kepi eAlleHreH KawbikTblK, (Inverse Distance Weighted —
IDW) MHTEeprnoASIUMS 8AICE aQpKbIAbI OHAEBAAI.

3epTTey HaTMXKeAepi aiMakTa ayblp MeTaAAAPAbIH >KOFapbl KOHLIEHTpALMsSAQHFaH ayMaKTapblH
aHblKTayFa MYMKIHAIK 6epAi. MyHai-ra3 eHaipici >kaHe Tay-keH 6aiiblTy KOMOWHATTapbIHbIH
acepi GankaAaTtbiH arMakTapaa KopracbiH (Pb), kaamuii (Cd) >xeHe MbIpbilw (ZNn) 3AEMEHTTEpIHIH,
KOHLEHTPALMSIChl >KOFapbl €KeHAIr aHblkTaAAbl. COHbIMEH KaTap, >XEKeAereH 3AeMEHTTEpPAIH,
KEHICTIKTIK TapaAy 3aHAbIAbIKTapbIH CUMATTaNTbIH KeLLeHAT KapTorpausAbIK, MOAEAb 83IPAEHA.

AAbIHFaH HaTMXKeAep stat.gov.kz canTbIHAAF bl PECMM CTATUCTUKAABIK, AEPEKTEPMEH CAAbICTbIPbIABII,
©HEpPKaCINTIK AaCTaHy anMMakTapblHbiH, epeKleAikTepi TaaAaHAbl. 3epTTey 6GapbiCbiHAQ OHAIPICTIK
K&CinopblHAAPFa XaKblH ayAaHAAPAAFbI ayblp METAAAAP KOHLLEHTPALMSCbIHbIH PECMU MOAIMETTEPMEH
COMKeCCi3Airi 6anKaabl, YA aiMaKTbIK, MOHUTOPUHE KYMECIH XKETIAAIPY KAXKeTTiriH KepceTeai.

Tyiiin ce3aep: TAXK TexHOAOrMSIAAPbI, FTEOKEHICTIKTIK TaAAQY, TOMbIPAKTbIH ayblp MeTaAAAPMEH
AQCTaHYbl, UHTEPIMOASLMS, CEKTPOMETPMUS.

Y. Kh, Kakimzhanov, K.T. Kyrgyzbay®, L.M. Pavlichenko,
A.S. Beysembinova, E.S. Sarybayev, N.Y. Khamit
Al-Farabi Kazakh National University, Almaty, Kazakhstan

*e-mail: kyrgyzbay.kudaibergen@gmail.com
Assessment of soil pollution in Aktobe region
by heavy metals based on GIS technologies

In this study, the level of soil contamination with heavy metals in the Aktobe region was studied
using cartographic methods. The study analyzed the spatial distribution of chromium (Cr), nickel (Ni),
arsenic (As), molybdenum (Mo), cobalt (Co), zinc (Zn), lead (Pb), copper (Cu), cadmium (Cd) and boron
(B) in the soil.. Based on the data obtained on the basis of the geographic information system (GIS), in-
formation and assessment maps have been developed.

The main purpose of the study is to assess the impact of industrial enterprises in the region on soil
pollution with heavy metals. For this purpose, soil samples were taken and laboratory analysis was car-
ried out in areas close to the Don Mining and Processing Plant, mining enterprises of the Mogajar dis-
trict, Aktobe Ferroalloy Plant, as well as oil and gas fields in the region. The data obtained was processed
using the Inverse Distance Weighted (IDW) interpolation method.

The results of the study revealed highly concentrated areas of heavy metals in the region. It has been
established that in regions where the influence of oil and gas producing and mining plants is observed,
there are high concentrations of the elements lead (Pb), cadmium (Cd) and zinc (Zn). In addition, a com-
prehensive cartographic model has been developed that describes the patterns of spatial distribution of
individual elements.
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The results obtained stat.gov.kz They were compared with official statistical data, and the features
of industrial pollution zones were analyzed. During the study, there was a discrepancy between the
concentrations of heavy metals in areas close to production facilities and official data, which indicates
the need to improve the regional monitoring system.

Key words: GIS technologies, geospatial analysis, soil contamination with heavy metals, interpola-
tion, spectrometry.

E.X. KaknmyaHos, K.T. Kpiprbiz6an™, A.M. [NaBanueHko,

A.C. beiticembuHoga, E.C. Capbibaes, H.E. Xamut
Kasaxckuit HauMoHaAbHbIN YHMUBEpCUTET uMeHn anb-Dapabu, AamaTtbl, KasaxcraH
*e-mail: kyrgyzbay.kudaibergen@gmail.com
OueHka 3arpsi3HeHUsl NOYB AKTIOOMHCKOM 00AACTU TSHKEAbIMMU
meTaAramM Ha ocHoBe TMC-TexHoAOI Ui

B AQHHOM MCCAEAOBAHMM M3YyYeEH YPOBEHb 3arpsa3HEHUst MOYB TIXKEAbIMM METAAAAMM Ha TEPPUTO-
pun AKTIOBUMHCKOM 06AACTM C MCMOAb30BaHMEM KapTorpadmyeckmx MeTOAOB. B xoae mccaepoBaHms
ObIAM MPOAHAAM3MPOBAHBI OCOOEHHOCTM MPOCTPAHCTBEHHOIO pacrpeAeAeHns anemeHToB xpoma (Cr),
Hukeas (Ni), Mbibsika (As), moanbaeHa (Mo), kobaabta (Co), umHka (Zn), cemHua (Pb), mean (Cu),
kaamms (Cd) n 6opa (B) B nouse. Ha oCHOBe AaHHbIX, MOAYYEHHbIX Ha OCHOBE reoMH(OPMALMOHHOM
cuctembl (TMC), paspaboTaHbl MHPOPMALIMOHHO-OLLEHOYHbIE KapThl.

OCHOBHa$! LeAb UCCAEAOBAHUS-OLLEHUTb BAMSIHME MPOMbILLIAEHHbIX MPEANPUATUIA PerMoHa Ha 3a-
rPSA3HEHME MOYBbI TIKEAbIMU MeTaAAamu. C 3TOM LeAbIO ObIAM B35Thbl 06pasLibl MOYB M MPOBEAEH Aa-
6OpaTOPHbIN aHaAM3 B paroHax, OAM3KMX K AOHCKOMY FrOPHO-060raTMTeAbHOMY KOMBMHATY, FOPHbIM
NPeAnpUATUIM Moraa>kapckoro panoHa, AKTIOOMHCKOMY (heppOCTAaBHOMY 3aBOAY, a TakxKe HedTe-
ra3oBbIM MECTOPOXAEHMAM 06AaCTU. [oAyUeHHble AaHHble 06pabaTbIBAAMCh METOAOM MHTEPTOASLIMM
obpaTtHoro namepeHHoro paccrosiiug (Inverse Distance Weighted — IDW).

Pe3yAbTaTbl MCCAEAOBAHUSI MO3BOAMAM BbISIBUTb BbICOKOKOHLIEHTPUPOBaAHHbIE 00AACTU TAXKEAbIX
METAAAOB B permoHe. YCTaHOBAEHO, YTO B PerMoHax, rae HabAloAaeTcs BAUsHUE HedpTerazoa0o0biBato-
LMX M FOPHO-060raTUTEAbHBIX KOMGMHATOB, BLICOKME KOHLEHTPaLUMM SAeMeHTOB cBuHLa (Pb), kaamus
(Cd) v umHka (Zn). Kpome Toro, pazpaboTtaHa KOMMAEKCHasi KapTorpaduueckas MOAEAb, ONUCbIBatoLLast
3aKOHOMEPHOCTU NMPOCTPAHCTBEHHOIO PACTIPEAEAEHNS OTAEAbHbIX SAEMEHTOB.

[MoAy4deHHble pe3yAbTathbl stat.gov.kz cpaBHMBaAMCL C OPULMAABHBIMU CTATUCTUYECKMMMU AQHHbI-
MW, aHAAM3MPOBAAMCb OCOOEHHOCTM 30H MPOMbILIAEHHOrO 3arpsi3HeHns. B xoae nccaeaoBaHms HabAIO-
AAAOCh HECOOTBETCTBME KOHLIEHTPALLMI TSXKEAbIX METAAAOB B paioHax, OHAM3KMX K MPOU3BOACTBEHHbIM
NPEANPUATHAM, ODULIMAABHBIM AQHHBIM, YTO CBMAETEALCTBYET O HEOOXOAMMOCTM COBEPLIEHCTBOBA-

HUA peFMOHaAbHOVI CNCTEMbl MOHUTOPUHrA.

KAroueBble caoBa: rMC-TeXHOAOFMM, FeOﬂpOCTpaHCTBeHHbIl;l dAHAAUN3, 3arpa3HeHne NnoYBbl TA>KEAbl-

MU METaAAaMUN, MHTEPMOAALNA, CNEKTPOMETPUA.

Kipicne

KazakcranHbIH 0aThIC OHIpIIEpiHIETi, Bcipece
AkTe0e O0O0JIBICBIHIAFbl KAPKbIHIABI ©HEPKOCINTIK
KbI3MET KOpILAFaH OpTara alTapibIKTall acep ery-
ne. byn eHip MyHaii, TYCTi )KOHE MOJUMETALT KEH-
JIEpiH OHIPYAIH MaHbI3/Ibl OPTAJIBIFBI OOJIBINT TAObI-
Jajibl. OHEPKOCINTIH Kelen JaMybl HOTHXKECIHIC
COHFBI OipHEIIe OHXBUIIBIKTA DKOJOTHUSIIBIK JKaF-
Jlall KypJICJICHII, OHBIH 1MIIHAC TOIBIPAKTHIH aybIpP
MeTallJJapMeH XKOHEe KOMIpCYTeKTepPMEH JIACTaHYbI
O3€KTI MOCesIere aifHaIbL.

OHipIeri Heri3ri KOJOTHIBIK XYKTeME MY-
Hal-ra3 )kKoHEe Tay-KEH eHJIIpy caiajapbIMEH Oaiia-
HBICTBL. AKTO0E OOJIBICHIHIA KOMIPCYTEK IITUKi3aThI-
HBIH Ipl K€H OpBIHJApbI, COHBIH immiHae YKaHaxo,
Kenkwusk sxone KeHkusk-OHTYCTIK K€H OpBIHAAPHI
morsipaanFad. CoHbIMEH KaTap, Myframkap ayza-

HBIHAAFBI Tay-KeH OalbITy KOMOWHATTaphl KOHE
JleH Tay-keH 0alibITy KOMOMHATBI TYCTI KOHE MOJIH-
METaJUT KeHIEPiH OHIIPY KOHE OHIIEY KYMBICTAPBIH
Kyprizyze. bysn kecinopbeiHIap KopilaraH opTara
alTapiIBIKTall aHTPOIOTCHIIK JKYKTeMEe TYCIpiIl,
aybIp METAJIAP/IbIH TOMBIPAKKA KUHATYbIHA BIKIIAI
ereni (Korabayev et al., 2024: 5).

ATainFaH ©HEPKOCINTIK KEHICHJIEP/IiH KbhI3METi
TOmBIpaK KabaTTapbiHga KoprackiH (Pb), xammmuii
(Cd), mpipbim (Zn), meic (Cu), Hukenb (Ni) xoHe
MBITIBSIK (AS) CHAKTHI ayblp METalapIbIH JKU-
HanybiHa cebOermi Oomaner (Mirzaee et al., 2016;
Wang et al., 2021; Zhou et al., 2021; Song et al.,
2022). byn sneMeHTTepAiH TaOUFK BIABIPAYHI Oasy
JKYPETIHIIKTEH, oJlap KOpIIaFaH opTaaa y3aK yaKbIT
CaKTaJIbIIl, SKOKYHEJIEpaiH Terne-TeHOIriH Oy3abl.
OHIIPICTIK JTaCTAYIIIBI 3aTTAP TOMBIPAKKA HETi31HEH
aTMoc(hepaliblK KaybIH-IIAIIBIH apPKbUIbI, COHJAM-
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AKT96C 0OJIBICH TOTIBIPAFBIHBIH aYbIPp METAJIJAPMEH JIACTAHYBIH I'a’K TEXHOJIOTUsAJIapbIHBIH HeFi3iHI{e 6aFaJIay

-aK OHAIpIC KaJJBIKTApbl MEH aFbIHABI CyJapIblH
xepre ciHyi HoTmkeciHae tyceni (Gao et al., 2018;
Costa-Boddeker et al., Zhou et al., 2020). TomsI-
paKka €HTeH ayblp MeTaliap 9pTYpii (HU3HUKaIbIK,
XUMUSUIBIK, JKOHE OMOJIOTHSUIBIK, MTPOLECTEPAIH dce-
piHEH Kellli-KOHFa YIIBIPAIl, 6CIMIIKTEp MEH Cy KO3-
Jepine Tyl MyMKiH. byl KyOBLIBIC dKOXKYiienepre
JKOHE XaJIBIKTBIH JICHCAYJIBIFBIHA KePi 8Cep eTeIi.

Ocipece JKOFapbl YBITTBUIBIFBI Oap MBIIIBSIK
MeH KaJMUH Tipi OpraHu3MIep YIIiH YIKEH Kayir
TeHIpeai. byl aeMeHTTep TONbIpaKTa KHHABIIL,
OCIMIIKTEp MEH J>KaHyapJapJblH ar3achlHA CHIII,
OJIapAbIH PENpOAYKTUBTI KaOUIETIH TOMEHJETIl,
OMOJIOTHSAIIBIK,  TTPOLIECTEPiH OY3bUTYBIHA  aJIBII
keneai (Moghimi Dehkordi et al., 2024; Pelta and
Ben-Dor, 2019; Khosravi et al., Song et al., 2022).
CoHbIMEH KaTap, ayblp MeTajjap MHKpoar3aiap-
I6IH (hepMEHTATHBTI OJNCEHIUNIriH TeXeN, opra-
HUKAJIBIK, 3aTTap/AbIH BIABIpAY TPOIECiH Oasynara-
Ibl. Bynm KyOBUIBIC TONBIPAKTHIH KYHAPIIBUIBIFBIH
TOMEH/ICTII, arpoeOHEPKICINTIK cajajapra aa Kepi
9CepiH TUTI3e.

TombIpakTeIH JacTaHy MeXaHU3MAEpiHiH Oipi
— ayplp MeTalJap MEH KeMipCyTEeKTEpIIiH TOIbI-
pax OenmexTepiHiH Oerine aacopOuumsuianysl. byn
IIPOLIECC OJNIAapJIbIH TOMBIPAK APKBUIbI KO3FAJIBICHIH
TEXEN, Y3aK YaKbIT OOMBI TOMBIPAKTHIH KOFAPFBI
KabaTTapblHIa caKTaldyblHa BbIKMan ereiai. COHBI-
MEH KaTap, KOMIpCYTeKTep MEH ayblp MeTanjap
OpTaHMKAJIBIK 3aTTAPMEH TYPAKThI KEIIECHAEP TY3III,
oJIapAbIH TaOWFHU BIABIpAybIH OasynaTtansl (Yaseen,
2021; Wang et al., 2021; Tan et al., 2021; Song et
al., 2022). Mynaii-ra3 enpipici aiMakTapeiHaa Oy
IpoIecC JacTaylibl 3aTTapAblH TONbIpaK KadarTa-
pBIH/Ia KUHAKTATybIHA KOHE KCHIHHEH Kep acThl
CyJapblHa TapanybiHa ceben 0oabl.

AkTe0e OOJBICHIHIAFbI OHEPKOCINTIK KbI3MET-
TiH HOTHXXECIHAE ep acThl CyJapbIHBIH ayblp Me-
TaJIJIAPMEH JIacTaHy KayIi >KOFapbIal, XaJbIKThIH
TYPMBICTBIK KOKETTITIKTEpiHE JKOHE aybll Iapya-
LIBUIBIFBIHA MalJalaHbUIATBIH Cy pecypcTapbiHa
tikeneit acep eryae (Khosravi et al., Song et al.,
2022). KP Crparerusuiplk >Kocmapiay XoHE pe-
(dbopmanap areHTTiTiHiH YATTBIK CTaTUCTHKA OIOPO-
CBIHBIH AepekTepi Ooitbrama, 2023 xpiiel AKTeOe
0OJIBICBIH/IA KAJIAJIBIK KEePIICPACT] aFbIH/BI CyJIapAbl
Tazapty AeHreni 92,8%-1b1 Kypaca, aybUIIBIK Kep-
nepae oyn kepcetkimn 0%-ra TeH OoJFaH (stat.gov.
kz). Byn nepexrep oHipAiH 3KOIOTUSIIBIK HHpaKy-
PBUTBIMBIHJIAFBI TEHCI3/IIKTI KOPCETIN, OHEPKDCINTIK
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JIACTaHY IbIH ayBUIIBIK, XKepIepIeri KopIaraH opTa-
Fa )KOHE XaJIbIK JCHCAYIBIFbIHA BIKIAJIBIH 3€PTTEY-
JIIH ©3EKTUIITIH IOJIeIACHII.

OchI3epTTeyTiH MakcaThl — AKTO0E 00JIBICBIHBIH
OHEPKOCINTIK allMaKTaPbIHIAFEI TOTIBIPAKTHIH aybIp
MeTaJlJJapMeH JIaCTaHYbIH Oarajay »XOHE OHBIH Ke-
HICTIKTIK Tapajy 3aHIbUIBIKTAPBIH aHBIKTAy (Meng
et al., 2023; IllaiixyauHoB sxoHe Oackanapsl, 2020;
Boiixo sxone Oackanapsl, 2023). Byn makcaTThl icke
aceIpy YIIIH JaJallblK JKOHE 3epTXaHAIbBIK 3epPTTey-
nep xyprizimin, ['AXK TexHOTOTHSIaAphIH KOJMAaHy
apKBUIBI JIACTaHYJIbIH KapTorpadusiblk Oaranaysl
JKy3ere achlpbuLibl. COHBIMEH Kartap, aJbIHFaH Ho-
THXKENIEp PECMH CTaTHCTUKAIBIK JIEPEKTePMEH ca-
JIBICTBIPBUIBII, OHEPKOCIIITIK DCEPIH IKOJIOTUSITBIK
JKaFJakFa bIKIaJl €Ty JICHI el TaJIaH/Ibl.

3epTTey MaTepuasaapbl MeH ajicTepi

Axtebe 00JBICHl JTaHAMA(TTHIK, OPTYPILIIri-
MEH epeKIIeIIeHE/ Il )KOHe Jalla, IIeJICHT, COHIali-aK
menai dKoxyienepai kamtuiael. OHiIp Kazakcran
9KOHOMHKACBIH/Ia MAHBI3/IbI POJI aTKapbIl, MyHai,
ra3 )KoHe KeH pecypcTapbiHa 0aii aiMakTap b 0ipi
6ombin TaObuTa el (KomuteT 1o skonoruu Pecmy6-
muku Kazaxcran, 2022). ['eorpadusiibik opHaIacybl
OotipHIa AKTOOe 0OIBICH conTyCTiriHme Peceit
ODenepanusacbIMEH, MIBIFLICBIHAA KocTaHnait sxoHe
YipiTay OOJBICTAPBIMEH, OHTYCTIK-IIBIFBICHIHAA
Kp3putopia 00IBICEIMEH, OHTYCTITiHAE O30eKcTaH
PecrryOonmukaceiven, O6atpickiana bateic Kazakcran,
ATtbipay xoHe MaHFBICTay OOJIBICTAPBIMEH IIIEKTE-
ceni (1-cyper).

KiumatThIK Karaaibl KOHTHHEHTAJIBI CHITATKA
ve: jka3 aimapheIaaa (MayChIM-TaMbI3) TEMITepaTypa
+25°C-tan +40°C-Ka neiiiH Kerce, KbICKbI KE3€H-
ne (kaHrap) oprama Temneparypa -5°C-tan -20°C-
Ka Aeiin TemeHnaeiai. JKpUIIBIK JKaybIH-IIANIBIH
memmepi 150-gen 300 mMM-Te meitin e3repeni, Oy
aliMaKTBIH 0ackIM O6JITiH KYPFaK >KOHE yKapThUIai
KYPFaK eHIpJiep KaTapblHa )aTKbI3yFa Heri3 0oia-
1wl (Kasrugpomer, 2025).

OO6nbIcThIH  (U3MKa-TeoTpadusIIbIK — epeKIIe-
JikTepiniH 0ipi — Myramkap Taymnapsel, onap Opain
TayJlapbIHBIH OHTYCTIK JKaJIFAchl OOJBIN TaObLIaIbI
KOHE OJapAblH €H OWik HykTeci YnkeH bexriOaii
Taysl (657 M) GOMBITT caHAMAambl. OHIpIET Tay-KeH
OHEPKOCIOIHIH J1IaMybl OCBI T€OMOPQOJOTHSIIBIK
KYpBUIBIMIapMeH Tikenel OaitnansicTsl (ATnac Ka-
3axcrana, 2018).
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1-cypet — AkTo0e 0OIBICEIHIAFB OHEPKOCII OPTAIBIKTAPBIHBIH OpHATIACYbI

3epTTey HbICAaHIApbI peTiHIe AKTOOE 00JIBICHI-
HBIH 1pi OHEPKACINTIK KOCIMOPBIHAAPBI MEH OHIIPIC
omrakTapsl TaHAanas! (1-cyper), atan aTkauga:

1) Tay-ken OaiibITy KOMOMHATTAPHI:

— JleH Tay-keH OaiibiTy KOMOUHATHI (XpomTay
ayJlaHbl);

— «Myrammkap Hedrectpoii» KIIC (Myramkap
ayJlaHbl);

— Kenkusik Tay-keH enipici (Temip ayaanbl);

— unicait pocdopurt ken opusl (baitranun ay-
JTaHbI);

2) MyHaii-ra3 KeH OpbIHJaphl:

— XKanaxon (Temip aynaHbi);

— Kenkusix-Onrycrik (Temip aynansr);

— Kenkusik-Counrycrik (Temip aynaHbl);

— Koxkacaii (baliranun aynansl);

— Kapare6e (blprbi3 aynaHbl);

- Kymcaii (Myramxap aynanbl).

By kocinopeIHAap MEH KeH OpbIHAaPhl OHEPKO-
CINITIK JIACTaHYABIH HETi3ri Ke3/epi peTiHjae Kapac-
TBIPBUIBII, TOBIPAKTHIH aybIp METAIIAPMEH JacTa-
HY ACHreiin OaFanay yIIiH 3epTTenmi.

3eprrey OapbIChiHAA TOIBIPAK YITLIEpi CaHU-
TapiblK-Kopray aiiMakrapeiabiH (CKA) eprypii
HYKTEJIEpIHEeH AJIbIHBIIN, OJIapAbIH ayblp MeTaljiap-
MEH JIacTaHy JieHreii 3eprrenmi. [lamanplk chiHa-
Majap AKTeOe Kaigachl MaHBIHIAFbl ©HEPKOCINTIK
aiimakrapnaH, coHuai-ak JleH Tay-keH OailbITy
KoMOHHaTHI (2-cypeT), MyFapkap Tay-KeH eHIIpi-
Cl )koHE MYHali-ra3 KeH OpbIHIaphbl OPHAIACKAH ay-
MaKTap/aH KUHAIJIbL.

Aysip metangapasiy (Cr, Ni, As, Mo, Co, Zn,
Pb, Cu, Cd, B) KOHIIEHTpalMACHIH aHBIKTAY YIIiH
CreKTpoOoTOMETpUsl SAICI KOIAaHBULABL. byl
9JIIC TOMEH KOHIEHTPALUSIaFbl DIEMEHTTEpP-
JiH KYpaMblH /9] aHbBIKTayFa MYMKiHIIK Oepeni
JKOHE TONBIPAK JIACTAHYBIH 3€pTTEyJlie KCHIHEH
konpanbutanel (Enuneku et al., 2021; Bhardwaj
etal., 2017; Likuku et al., 2013; Massadeh et al.,
2024).

3eprrey OapbiChlHIA ajbIHFAaH MOJIMETTEP
I"AK opTacheiHa eHTi31I1ill, KeHICTIKTIK Talay )KoHe
KapTara TYCIpy YUIIH KOJIIaHbULIbI. TOMBIpAKTaFbI
ayblp METaIap/blH TapalayblH BU3yalU3alusiay
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JKOHE JJacTaHy ailMaKTapblH aHBIKTAY YLIiH OipHerie
HWHTEPIOJISIUS OIICTEpPi Mali1anaHblIIbL:

IDW (Inverse Distance Weighted) — Kepi oi-
IICHIeH KAIIBIKTHIK ofici: byn omic Oenrimi Oip
HYKTCHIH MOHIH OHBIH alHaJIaChIHJAFbl OJIIICHICH
HYKTEIep/liH MOHJepiHe HeTi3/ene OTHIPhII Oara-
naiaer. IDW oiciHiH HETi3Ti epeKIIeNiri — KalIbIK-
TBIK, YIIFaliFaH CcallblH HYKTCHIH MOHIHE OCEpiHiH
azarobl. byt 9/1ic T€OCTaTUCTUKANBIK TOCLUIIEPTe Ka-
paraHzia KapamnaibiM JKOHE JKbUIIaM eCerTey MyM-
kingiria 6epeni (George et al., 2008; Shepard, 1968;
Berndt and Haberlandt, 2018). Pecmu typae IDW
BJIiCI TaHJAIIFaH Si OPBIHAAPBIHAAFEI OaKbIIIAHATHIH
Y MOHJIEPIH €CKEPE OTBIPHII, S, OPHBIHIA OENTiCi3 y
(S,) MoHIH Oaranay YIIH KOJIaHbLIA/IbL:

X

n q-
?(Su) = Z #F(SJ

Tenneyne xepcetkim a nopexeci 6ap S, MeH
S. apachIHJarbl KAIbIKTHIKKA (do,-) Kepi, an Oenrim
Oapieik | opbrHAap yIIiH OapIBIK Kepi KAIIbIKTHIK,
CalIMaKTapbIHBIH KOCBIHABICH OOJBIN, OChUIANIIA
ipiKTeJIMEreH HYKTEe YIIiH OapiblK li KOCBIHABICHI
Oiprikke TeH 6omanbl (George et al., 2008; Shepard,
1968).

Kpueune o0ici. KpuruHT KEHICTIKTIK ©3reprilii-
TIKTI ©CeNKe alla OTHIPBIN, OeNTrici3 HYKTelIepiaiH
MOHJIEpiH OoJpkKayFa MyMKIHAIK Oepemi. bym amic
IDW-re kaparanma aHaFypibIM Kypaewi, eWTKeHi
OJ1 KEHICTIKTIK aBTOKOPPEISIIUSIHBI eCKepell jKoHE
OomkaMHBIH gonairid  aprTeipansl  (Oliver and
Webster, 1990; Tepanosyan et al., 2017; Wang et
al., 2008).

Cnaaiin unmepnonayuscel. byn apic TombIpak-
TaFbl ayblp MeETalJapAblH TapalyblH Teric OeTke
KeNTipy YIIiH Koiamanbuiaasl. CrimaiftH 9/1ici meKTec
HYKTEIIep apachIHJIAFbl ©3repicTepi TericTer, jac-
TaHy KapTaJlapblH YXOFaphl JOIIIKIICH BU3yaH3a-
nusiiayra Mymkiagik oepeni (Léandre et al., 2022).

T'eocmamucmuxaneix, 80icmep. 3USHIBI 3aTTap-
JIbIH KOHIICHTPAIHSICHI KOFAPhl «BICTBIK HYKTEJEP-
ni» (hotspots) aHbpIKTay YIIIH T'€OCTaTHCTHUKAIBIK
Tangay KoJJaHbUAbl. By ogic mactaHyabH KeHic-
TIKTIK 3aHIBUTBIKTaPBIH aHBIKTAYFa )KOHE IKOJIOTHSI-
JIBIK MOHUTOPHHT YIIIH MaKcaTThl OaKpluIay cTpare-
THSICBHIH 931pJieyre KOMEKTECeIi.

ArcGIS 10.6 OarnapiamaibiK KacaKTamachl
KEHICTIKTIK Taljay JKYpri3dy >koHeE JlacTaHy KapTa-
JIapbIH KYpacTeIpy YIIiH nainanansuiasl. bym Oar-
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JlapilaMa aJlblHFaH JIEPeKTepl OHJCI, KeHICTIKTIK
MHTEPIOJISLMS OAICTEPiH KOJIAHY apKblIbl TOIIBI-
pax JTacTaHybIHBIH KapTaJlapblH KacayFa MYMKIH/IIK
Oepeni Léandre et al., 2022; Kuznetsov et al., 2007;
Kuznetsov and Fedorov, 2015).

3eprrey Hotmxkenepi KP YNTTRIK craTucTka
OropochIHBIH (stat.gov.kz) SKOJTOTHSAIBIK KepceT-
KIIITEpIMEH CalbICTBIPBULIBI. AKTO0E OOJIBICBIHBIH
9KOJIOTHSJIBIK KaFIaibiHa OaliaHbICThI HETI3I1 CTa-
TUCTHKAJIBIK JCPEKTEP:

AFBIHIBI Cynapibl Ta3apTy AeHreii: 2023 »Kbutbt
KalanbIK xepraepae 92,8%, aysuabik xepuepae 0%
(stat.gov.kz). byn nepekrep aypuinblK aimMaxTap-
JIaFbl OHJIIPICTIK JIACTAaHYBIH OaKBUIAYyCHI3 Tapairy
KayTIiH KepceTe/Ii.

OHepkocinTiKk mbIFapeiHabmap: 2022 KbUTbI
AkTebe o0npIchIHIa aTMOc]epara TapajFaH 3UsH-
JTBI 3aTTapJIbIH KaNmbl kejemi 120,3 MBIH TOHHaFra
KETKEH.

TonbIpakThIH aybIp METAIIAPMEH JacTaHy JIeH-
reiii: Pecmu nepekrep OolibiHIIa KeiOip aynaHmap-
Jla KOPFachblH MEH KaJIMUH KOHLEHTPALUICHl pyKcaT
eTUITeH MIeKTi Memep/eH 3-5 ece achI TYCKEH.

3eprTey OapbIChIHIA aJBIHFAH MOJIIMETTEP
9KOJIOTHSJIBIK MOHUTOPHHITI JKaKcapTy KaKeTTi-
rin xepcereni. ConpiMen katap, ['AXK Texnomo-
THSUTIApBIH  KOJIJAHY apKbUIbl KEHICTIKTIK Tanaay
KYpri3y JacTaHyAblH HAKThl OIIAKTapbIH aHBIK-
tayra MyMKiHaik Oepai (Kakimzhanov et al., 2024;
Kakimzhanov et al., 2025).

3eptrey omicTepi AKToO0e 0OIBICHIHBIH OHEPKO-
CINITIK JIACTaHYBIHBIH KCHICTIKTIK KYPBUIBIMBIH 0a-
Fanayra MyMKiHZIiK O0epai. ['AXK texnonmorusmapeix
KOJ/TaHy, OHBIH imtiHae IDW, KpUTruHT jxoHE CIIIaiH
oJicTepi apKBUIBI ATBIHFAH MOJIMETTEP SKOJIOTHS-
JBIK, KaFAaiabpl OOBEKTHBTI Typle Oaramar, aybIp
MeTaJapAblH Tapaly 3aHAbUIBIKTapbIH aHBIKTAyFa
BIKITAJI €TTI.

3epTTey HOTHIKeIepi KoHe TATKbLIAY

3eprTey OapbICBIHIA TOMBIPAK ChIHAMAAphI
I'OCT 17.4.4.02-2017 «Taburartel Kopray. Torbl-
pak. XWMUSUIBIK, OaKTEpUOJOTHSIIBIK, TEIbMHH-
TOJIOTHSJIBIK, Tallay YIIiH ChIHaMalapibl 1piKTey
KOHE JalbIHIay OJicTepi» TajlanTapblHa COHKEC
aneraael - (https://online.zakon.kz/Document/?doc
1d=33190761). [lananplk 3epTTey >KYMBICTAPbIH/IA
Spectra Geospatial SP85 GNSS KaObLIIaFBIIIBI
KOJITAHBUIBII, ChIHAMA ally HYKTEJIEPiHIH KOOpAH-
HaTTapbl A0 OenriieHal (2-cypeT).
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2-cypet — Jlon KBK xone Axrobe GeppoKopbITIia 3aybIThl CAHUTAPIIBIK-KOPFay aliMaKTapbIHBIH ayMaFbIH/aFbI
TOMBIPaKThI nanaibik 3eprrey (Kakimzhanov et al., 2024; Kakimzhanov et al., 2025)

3eprTey oOBekTiNepi periHae AKkrebe
OOJBICHIHBIH OH €Ki aymaHbl kxoHe AKTebe
Kajackl ayMaFbIHJAFbl Tay-KeH OailbITy KOM-
OuHATTAapsl MEH MYHai-Ta3 KeH OpBIHIApbI
TaHJaJbl.

bapnbirer 27 celHaMa anbIHBII, OJAPIBIH aybIP
MeTaJIJapMEH JIACTaHy JCHI€Hl 3epTTEIl.

Xpomray aynasbl. Jlen KBK >xoHe Tay-keH oH-
Jipici alMarbIHaH aJbIHFaH TOIBIPAK ChIHAMAJaphl
ayblp MeTaNJapablH JKOFapbl KOHIEHTPAIUSCHIH
kepcerti. Yaritep 100 M, 250 m, 500 M, 1000 m
s)koHe 5000 M KambIKTBIKTA, COHAa-ak XpomTay
KanacelHbIH Kenmrinep amesicel MeH OpTalibIK casi-
0ak ayMarpIHaH albIHIBI (3-cypeT).

[OKASATENH J1EMEIITOB B TIOHBE, B MIYKL

i | LI A | L i it | Banoseiii | Banosas | Batosuii | Buroseii

upK Mean

Kagmuii comuen Gop o meas | wanvuii | counen
09 07 0s 00 022 912 228 56

0.6 04 1.1 87.2 72

(i 09 14 Q.14 36 [

03 LT & 724 212 32 3.6

14 0.07 18.8 36

1.1 0.7 0.6 013 688 3.6
0.6 06 011 | I 24
1.7 035 08 ] Q.15

0.6 03 0.8 .08
0.4 i 022
12 0.5 09 0.1

Howep oGpasia Hasvenosaima opasia Tlikens | MonnGaen | KoGaner | Xpom | Menusag

T Paspcs Nel (0-8 ow) 1550

[ 100 v na roro-pocTok o1 Paspesa Nel 739 5 36 2434 12
7 250 M HA I0r0-BOCTOK OT Paspeza Nol 134 3307 9
8 500 M n1a 1oro-ocTok 0T Paspesa Nel 487 A 2849 18
g 1 Lomomna oTsana 10 1416 3}
10 100 m Ha eoncpo-3aua) o ¢rEgad 13 1479

11 250 M HA CCBCPO-3ANA)] OT OTEANA 12 132 1171

12 500 M Ha ceBepo-3aNan OT OTRANA 8 17

13 10060 w Ha cepepo-3anam OT oTBaNa B2 6 66 2205 11
15 ermpanbILil TApk roposa XpoMTa: 14
16 AJuitest ropuskos, ropoa Xpomray 563 10 51 3708 11
17 T'panuua roposa Xpowra S 13 10
18 5000 v Ha it o T 714 4 2524 12

5 BN 06 [ 13
0.5 0.9 0.17 664 |

84 | 16 52

3 -cypet — Jlon KbK CKA aymarbHaFb! TONBIPAK, YJITIIEPiH 3epTXaHANIBIK, 3€pPTTEY HOTIKENIEI,
Xpomray kamacel (Kakimzhanov et al., 2024; Kakimzhanov et al., 2025)

3eprrey HOTHXKeNepi OoibIHIIA:

1. Hukens (ILIPK — 85 mr/kr) Ne7, 9, 10, 11 yn-
rinepinge HopMaaaH 2-3 ece achll TYCKEH.

2. Momubnen (LLIPK — 0,07 mr/kr) Nel, 10, 16
YITiIepiH/Ie CabICTRIPMAaIbl TYPIIE YKOFapHI.

3. KobGanpt (ILIPK — 50 mr/kr) Ne7, 9, 10, 11 ya-
rinepinjie aca >KOFapsbl.

4. Xpom (IIIPK — 100 mr/kr) Gapiblk yarinepae
HOpMaaH xorapsel, Nel7 ynrine eH >xorapsl (7335
MI/KT).

5. Memesk (ILPK — 2 mr/kr) Nel, 6, 8, 13, 15,
18 ynrinepine canbICThIpMabl TYpPAE )KOFaphL.

6. JKanmbl MBIPBIII, KaJIIMBl MBIC, KAl KaJ-
MU OapIbIK YaAriieplie HopMaiaH acaibl.

Axmebe xanacei. AxTede GeppoKOpHITIIa
3ayBIThI )KOHE KaJaHbIH OHEPKOCIINTIK aiiMaFbIHBIH
IIeKapachlH/Ia KYPTi3UITeH 3epTTeyiep O0aphIChIH-
na CKA aymarsl ’KoHe Kaja OpTajbIFbIHJIAFbl casi-
Oakrapza (4-cyper) TombIpak KYpaMBIHIIAFbI aybIp
MeTaJIap/IblH IIEKTI HOPMaJaH KOFapbl eKEHJIT
AHBIKTAJABI.

1. Hukenp (ILIPK — 85 mr/kr) Ne23, 26 ynrine-
piHZe HOpMaJaH KOFapHhI.

2. MonubaeH, xpoM, MbIIbik Ne34 yiriciHeH
Oacka OapnblK ChIHAMalapja INEKTi MeJIepaeH
acaipl.

3. JKanmsl MBIPBII, KaJIbl MBIC, KaJIbl Kaj-
MU GapIbIK YATIEepAe )KOFapHI.
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| IoKa3aTENH 37EMEHTOR B MOYEE, B MIVKT

Howmep obpasua Haumenosanus obpasua

ii [ Baaoseiii | Banosas | Baaosetii [ Banosoii

Hukess | MoauGaen [ Xpom | Mbimsse

23 Paspes3 2
26 100 M na 3anag ot C33 A7 16863

27 250 m na sanap or C33 49 14197
28 500 m na sauay or C33 68 2851

29 1000 ™ ra sanag ot €33 76 11 3238

30 100 m na cesep or C33 84 11 10655

31 250 m na cesep or €33 80 5 9231

32 500 m Ha cenep or C33 83 9 6029 & 44

34 Akrobe Llewrrpaibubtii napk, 8000 m ] 0 3.7

4 -cypert — Aktobe deppaxopsitia 3aysITel CKA aymMarbIHAAFbI TOMBIPAK, YITUICPiH
3epTXaHaJIBIK, 3epPTTeY HOTIXeNepiH canblcThipy (Kakimzhanov et al., 2024; Kakimzhanov et al., 2025)

AybIp MeTanIap/blH KOHIICHTPAIUSICHIH aHBIK-
tay ywin Ipikrenaren ceiHamanap «2xocepBuc-Cy»
JKIIC xone ©.0. OcnanoB ateiHAarel Kaszak To-
MBIPAKTaHy »JKOHE arpOXUMHUsSl FBUIBIMHU-3EPTTEY
WHCTUTYTBIHBIH ~CcepTH(UKATTAIFAaH 3epTXaHaja-
priHa xi0epinai. «Oxocepsuc-C» JKIIC 3eprxana-
CBIHJIa KeJecl Kypanmap, atam alTtkanma Specord
210 PLUS, M-160 3eprxanansix tunti Monomerp,
FLAPHO-4 tunti xameiH Qortomerpi, Ar 2140
AIEKTPOHIBI Tapa3sbl, scoutsps202f anmekTpoHab! Ta-
pasbl. ©.0. OcmanoB ateiHAars Kazak TombsipakTa-
Hy xoHe arpoxuMus F3U apHaiibl 3epTXxaHachiHAA
nopratuBTi XRF aHanuzaTopsl peHTreH-guyopec-
LEHTTI CIIEKTPOMETPHS HETi3iHAE XKYMBIC icTeii.
AyBIp MeTangapAbslH Kypambl KOPCETKIIITepiHiH
HOTIIKEJIEpl MI/Kr emmeM Oipiirimen 3-4-cypet-
TepJie KOPCETIIreH.

XpomTay KaJachlHBIH ayMmarbiHza (3-cyper)
aybIp METAIIAP/IbIH €H KOIT KOHIIEHTPAIUSCHI KeJle-
ci ipikTey OpbIHIApbIHA TOH:

— HukenpaiH kepcetkimrepi (IIPK — 85 mr/kr)
Nel, 12, 15 ynrinepaen 6acka O6apibIK ipikTey HYK-
TEJIepiHe HOPMaJaH achlll TYCEJl, all €H YKOFaphl
kepcetkimrep Ne7, 9, 10, 11 ynrinepae Tipkenres;

— Momubnen xepcerkimrepi (ILIPK-0,07 mr/
kr) Nel, 10, 16 yarinepne canblcTIpMabl aMagaH
JKOFapBbI;

—Ne7, 9, 10, 11 yarinepae kobanbT KOpceTKill-
tepi (ILIPK-50 mr/kr) sxoFapsr;

— xpom kepcetkimrepi (LIPK-100 mr/kr) 6ap-
JBIK, 1pIKTEY OpBIHIAPBIHIA KOFaphl, Oipak Ne 17
yarigeri eH >korapsl kepcerkimn (7335 mr/kr) Tip-
KeJreH;

— yirinepae mbiubsik kepcerkimrepi (ILIPK —
2 MI/KT) CalbICTBIpMAIIbI TYp/e sKoFapbiiaran Nel,
6,8,13,15,18;

— )KbUDKBIMAITBI MBIpbITH (ILTPK — 23 mMr/kr), *KbL1-
sxbIMaITbl MBIC (LIIPK — 3 Mr/kT), *KBUDKBIMAITBI KOP-
raceiH (LIIPK — 6 wmr/kr), xpunkeivansl 6op (LIPK
— 30 MI/KT) KepceTKiTepi HopMa aH acanbl;

88

— KBIDKBIMaITBI KaaMuid kepcetkimrepi (LIPK
— 0,5 mr/kr) Ne6, 8, 15, 17 yarinepnae HEFypIIbIM KO-
Faphl;

— sKanmbl MbIpein kepeerkimrepi (IIPK-100
Mr/kr) Ne7 yirige sKorapbLiaraH;

— Oapnbik yirinepae skannsl Mmbic (IHPK —
3 wmr/kr) xone xanmbl kagmuid (IHPK — 0,5 mr/kr)
KOPCETKIIITepPi KOFapblIalibl;

— JKaNIbl KOPFackIHHBIH KepceTkimrepi (ILIPK —
32 MI/KT) HOpMaJiaH acHansl.

TeMeHZe TOMBIPAKTAFbl ayblp MeTajaap-
IBIH JKOFapbl KepceTkimrTepi Oap almakrTap-
IBIH ~ CUIATTaMachl  KENTipiireH.  Xpomray

KAJIaCHIHBIH ayMarblHJa WHTEPIIOJSIHS HOTHXKE-
jiepi OOMBIHINIA TOMBIPAKTAFbl HHUKEIBIIH MOJ-
mepi 614,1-men 2213,1 wMr/kr-ra Jeilin kora-
pbUIaFaHbl  MOJICIb HOTHIKECIHIE AaHBIKTAJJIbI.
MonubaeH KOHIIEHTPAIUACHI TOMBIPAK, KeCiHIici
ayJaHbIHAA OHTYCTIK-IIBIFBIC OaFbITTa HOPMaJaH
(12,9 — 122,2 mr/xr) acanpl. 57,1-175,6 Mr/kr mie-
TiHae KOOambTTHIH ©H KO MeJIIepi 3epTTeNeTiH
alilMaKTBIH OPTAJbIK JKOHE IIBIFBIC OOJITriHIe KEeH
TapajiFaH, OFaH KallaHblH OpTaJbIK O06Jiri MeH
yiinai opHel Kipeai. TombIlpakTarkl XpoM MeJIiie-
pil pyKcar eTiNreH HOPMaJaH aCKaHIBIFBl aHBIK-
Tanjpl, alaijia eH JKOFapbl KepceTkim 4752,7-neH
7333,6 Mr/kr-ra JeiiH KaJaHbIH OHTYCTIK-IIIBIFBIC
[IeKapachlH KaMTHUIBL. MBIIIBIK KOPCETKIIITepi
OapJbIK Jopexeae pyKcaT €TUIreH HopMajapaH
JKOFapbl, Oipak yHinminep aymarbiHza 4,5 MI/Kr-
HaH TOMeH (5, 6, 7-cypeTTep).

JKbunKBIMaTBl KaJIMAN KOPCETKIIITEPi KaTaHbIH
Oatpic OeutiriHeH Oacka OYKiJ aymakTa JKOFaphl.
En xorapsl kepcerkim (1,0-1,4 Mr/kr) KaiaHbIH
IIBIFBIC YKOHE OPTAJBIK OOTIKTEpIHAEC aHBIKTAJIHL.
Kanmer mpipeim memmepi 100 Mr/kr-HaH KOrFapbl
aliMakTap 3epTTENETIH ayMaKThIH IIBIFBIC OOJIIriH-
ne opHanackaH. JKammel MBICTBIH KepceTKimTepi
15,2 MI/Kr-HaH >KOFapbl YKOHE JKaJIbl KaIMHHIIH
KepceTkimTepi 2,0 MI/Kr-HaH acapl.
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6-cyper — AKTo0e OOJIBICHIHAAFBI AIEMEHTTEPAIH KbDKbIMAJIBI TYPJIEPIMEH TOIBIPAKTBIH JIACTAHY KapTachl
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AKkTe0e KaachIHBIH ayMaFbIH/Ia PYKCaT €TIIreH
IIEKTi KOHIICHTPAIUSIaH aCaThIH 3JIEMEHTTEPre HH-
KeJlb, MOJTMOJICH, XPOM, MBIIIBSIK, KQAMUH, Kbl
MBIPBIIIL, KAl MBIC )KOHE KAJIbl Ka MUK jKaTa bl
(6-cyper). 3epTTeneTiH ayMaKThIH COJTYCTIK-IIIbI-
FBIC JKOHE OHTYCTIK OOJIIKTepiH/Ie TOMBIPAKTaFbI HH-
KeJIb KOpCEeTKIITEP1 )KOFapbuiai el (83,8 Mr/kr-Han

skorapbl). MomuoeH (5,0 — 19,9 mr/kr), xpom (290,7
— 24 402,1 mr/kr), Mermbsk (4,3-14,9 mr/kr), xan-
el MbIC (18,4 — 23,5 mr/kr), XKanmnsr kagmuit (0,5 —
5,1 Mr/Kr) *%)8He Kanmbl MBIpbII (57,8-149,6 Mr/kr)
TOTBIPaKTa OYKIJT ayKbpIMJIa J>KOFapbl CHUIAaTKa He
(Kakimzhanov et al., 2024; Kakimzhanov et al.,
2025).
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7-cypeT — AKTo0€ 0ONBICBIHAAFHI AIEMEHTTEPIIH KAaJIIbl TYpJIepIMEH TONBIPAKTHIH JIACTAHY KapTachl

3eprTey HaTH:Kesepi stat.gov.kz pecmu ge-
peKTepiMeH caabICTHIPLLIALI (8-cypeT).

Kamanbeik aygaamapaa ayslp MeTaIIapablH KOH-

LEHTPAIUSCHl OHEPKOCINTIK aiiMaKTapja MKOFapsbl
O0JFaHBIMEH, MOHUTOPUHTTIH CAJIBICTEIPMAHI TYP-
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Jie TYpaKThI IEHrelie aKYPTi31Iil OThIPFaHbl OaiKa-
JTa bl

AyBUIIBIK ayiaHaap/a ayslp Metanaap OObIH-
a JePeKTepiH a3iblFbl aHBIKTAIABL. byl aybii-
JIBIK, JKepIIep/Ie SKOJIOTUSIIBIK OaKblIayabl KYIICHTY
Ka)KETTIT1H KOpCeTeIi.
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8-cyper — Akrobe 00IBICHIHBIH OKIMIIUIIK Oipiikrepinin 2004-2023 sxpu1aap apaibIFbIHAAFG! JIACTay I
KarThl 3arTapasiH kepeetkimi (https://stat.gov.kz/ calThIHIAFEI aKIapaTKa COKec KYPacThIPLIIFaH)

OHEpKOCINTIK KEUICHJEPACH aJbIHFAaH HOTH-
JKeJep ayblp MeTaJIapiAblH IIaH, aTMOC(hEepaIbIK
JKaybIH-ILIAIIBIH jKOHE OHAIPICTIK KaJABIKTap apKbl-
JIBI TapajybIHBIH 0acThl ce0en eKeHiH JRIeNIeh .
CoHBIMEH KaTap, >Kep acThbl CyJapbIHBIH JacTaHy
KayTli )KOFapbl €KeHIT1 aHBIKTAIIIbI.

JKanmel, AkTe0€ 00JIBICHIHBIH OHEPKACINTIK aii-
MAaKTapbIHIAFbl ayblp METaJJapMeH JlacTaHy JICH-
reifl 3KOJOTHSUIBIK KAYIlTiH OFapbl CKCHIH Kep-
ceteni. bynm karmaiiapl jkakcapTy YIIiH KOCBIMIIIA
9KOJIOTHSUTBIK, MOHUTOPUHI JKOHE KaJJBIKTap.Ibl
0acKapy CTpaTeTHsIChIH KYILICHTY KaXKeT.

KopbIThIHABI

AKT60€ OOJBICHIHBIH TOTIBIPAK, KAMBLUTFBICHIHBIH
ayblp METAJJJAPMEH JIACTaHybl OHIpJEri Tay-KeH

JKOHE MYHal-Ta3 eHEPKOCiOiHIH KapKbIHIbI JaMYbI
HOTIKECIHJE TYBIHIAFAaH MAaHBI3Jbl IKOJIOTHUSIIBIK
Mocesie O0JIbIN TadbLIa bl. OHIIPICTIK KbI3MET cajl-
JapbIHAaH TOIBIPAKTA aybIp METAIAAPbIH JKHHAK-
TaJlybl 9KOKYHENEpiH TYPaKThUIBIFbIHA, TOMBIPAK
KYHApJIBUIBIFBIHA JKOHE XaIBIKTBIH JCHCAYJIBIFbIHA
Tepic dCepiH TUTi3ei.

3epTTey HOTHIKENEpi KOPCETKeHJIeH, Tay-KeH
KOHE METAUTyPrusUIbIK OHEPKOCINTIK HBbICAHAP
opHanackaH aynanmapaa (Axrede, Xpomray, My-
rajokap, Tewmip, baiiranun) ayplp MeTanmapibiH
YKOFapbl KOHLICHTPAIMACH aHBIKTAJbI. by aynan-
Jap/a TOMbIpaKTaFbl XpOM, HHUKEJb, KOOAJIbT, MbI-
PBIII, KOPFAChIH, KaJMHI JKOHE MBIIIBSIK MOJIIepi
LIeKTI pyKcaT eTuireH konueHtpauusigan (LLIPK)
OipHerre ece >KOFapbl eKeHiri 6alkanasl. MyHaii-
ra3 eHaipyMeH aiiHanbicaThiH aynanaapaa (Tewmip,
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Baiiranun, Myramkap, blprei3) kemipcyTekTepain
JKOHE aybIp MeTaJIapJblH JIACTaHy KOPCETKIImTepi
alTapiabIKTail )KOFaphl ACHrelae TipKemIi.

OHEpKaCINTIK KOCIMOPBIHAAP OpHAIAcMaraH
aypUIIBIK, aynanaapaa (Anra, Kooma, Maptek, Oii-
teke Oum, Ilanxap, Oifpur, bIpFei3) TOMBIpaKTHIH
JacTaHy JCHreli calpICTRIPMAIIbl TYPJIC TOMEH 00JI-
FAHBIMCH, YKOJOTHSUTHIK, MOHUTOPHHTTIH KETKITIK-
cizmiri Oaiikannmbel. byn aypuinbik aiiMakTapia eH-
TpICTIK MIBIFAPBIHABIIAPAAH TYBIHIAUTHIH KaHAMa
JacTaHy KayIli CaKTaJaThIHBIH KOPCETE .

Kamaneik afimakrapma, ocipece AKToOe KoHE
XpomTay KananapblHa, OHEPKSCINTIK aiiMakTapra
YKaKbIH OpHAIACKaH ayJaHaapaa ayslp MeTaIIapIbIH
JKOFapbl KOHIICHTPAIMACH TipKenIi. AKTeOe Kaia-
CBIHBIH OHEPKACINTIK aliMarsl, dcipece peppoKOpHIT-
Ta 3aybIThl MaHBI, aybIp METAIIAPMEH JaCTaHY/IbIH
HET'13T1 OMAKTaPBIHEIH Oipi OOJBIT AaHBIKTAJIBL.

3epTTey HoTHXKeNepi stat.gov.kz pecmu aepek-
TepiMEH CaNBICTRIPBUIALL. Kamanmelk aiiMakTapmia
SKOJIOTHSIIBIK, MOHUTOPUHT JKYHECi TYpakThl TYp-
JIe KYPTi3UITeHIMEH, aybUIIABIK KepJepae dKOJ0-
THSUTBIK, IEPEKTEP/IiH TaIIbUIBIFEI OalKaabel. by
aybUIJBIK, ayJaHaapaa KOJIOTHUIBIK HH(PaKypbl-
JTBIMIIBL JAMBITY/IBI, TYPAKThl MOHHTOPUHT KYPTi-
3yl JKOHE OHIIPICTIK KAIIBIKTapABIH TapalyblH
0aKpUIay Il KAKET STe/I.

OHIpAIH dKOJOTUSIIBIK KayiNCi3airiH KaMTama-
CBI3 €Ty YIIiH:

1) Kamanslk jxoHE aybUIABIK aliMaKTapaa dKo-
JIOTHSITBIK MOHUTOPHUHT KYHECIH JKeTUAIpY;

2) Jlacranran TOmBIpaKTapIbl Ta3apTy YIIiH
OropeMeraIys, XUMHUSJIBIK KOHE TCPMUSIIBIK OH-
JIey 9iCTEepiH EeHTi3Y;

3) OHAipicTiK KOCIMOPBIHIAPIBIH KOPIIIaFaH Op-
Tara 9CcepiH a3alTy MaKcaTbIH/a 3aMaHayH JKOJIO-
THSUTBIK, TEXHOJIOTHSITAPIbI CHTI3Y;

4) MeMJIeKeTTIK MEeKeMelep, OHEPKOCIIITIK Ko-
CIOPBIHIAD KOHE FHUIBIMUA YHBIMIAP apachiHIAFbI
BIHTBIMAKTACTHIKTHI HBIFAUTY KaKeT.

AKT00€e 00JIBICBIHBIH DKOJIOTHUSIIIBIK, KaF qaii bIH
JKaKCapTy YIIIH 3KOJOTHSIIBIK WH()PaKYPBUIBIM-
IIBI TaMBITY, TYpPaKThl OakbplIay XyHeciH €HTi3y
JKOHE XaJBIKTBIH SKOJOTHSIBIK CayaTThUIBIFBIH
apTTHIPy MAaHBI3IBI KagaMIapAelH Oipi OOJIBIT Ta-
ObLIagbL.

AJFBIC €O3

Feuteimu-3eprrey xymbichl «Kazakcran Pec-
myOmKacs! FeutbIM KoHE yKOFapbl O11iM MUHHCTp-
miridiH Feutbim komuteTi « MM KapiKblnaHIbIpa-
TeiH» BR21882122 «Kacbur mamy KOHTEKCTiHIE
bareic KazakcTan eHipiHIH TaOUFU-IIAPYaIIbLIBIK
KOHE DIICYMETTIK-9KOHOMHKAIIBIK JKYHeTepiHiH Ty-
paKThl JaMybl: KEMICHI Tanjay, TYXbIpbIMJama,
OomkaMIbIK Oarayiay JkoHE CIICHapuiiiaep» Oarmap-
JIlaMachl MEeHOEPiH/Ie OPBIHIAIIBI.

Myaaenep KaKThIFbICHI

MY,Z[,Z[GJ'Iep KaKTbIFBICHI XKOK.
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COMPARATIVE EVALUATION OF SRTM, ASTER, AIRBUS,
AND ALOS DEMS FOR HYDROLOGICAL
RESEARCH ACROSS DIVERSE TERRAIN TYPES

Digital Elevation Models (DEMs) are a key tool for hydrological modeling and water resource
analysis, enabling more accurate assessment of runoff processes, precipitation distribution, and flood
risks. This study presents a comparative analysis of four global DEMs: Airbus WorldDEM4Ortho, ALOS
AWS3D, SRTM, and ASTER GDEM, aimed at evaluating their accuracy and practical applicability across
different landscape conditions, including mountainous and flat terrains. To assess model quality, state
geodetic points with high-precision elevation control and topographic maps were used, providing a reli-
able reference for comparison. Additionally, river networks extracted from the DEMs were compared
with reference data obtained from Landsat 8 and Sentinel 2 satellite imagery, allowing verification of
hydrological representation accuracy.

The results indicate that Airbus WorldDEM4Ortho demonstrates the highest vertical accuracy and
offers a more detailed and accurate representation of river networks due to its high spatial resolution and
quality source data. The ALOS AW3D model showed comparable accuracy and hydrological reproduc-
tion, making it a worthy alternative. Meanwhile, the SRTM and ASTER GDEM models exhibit notice-
able deviations, especially in flat areas, reducing their suitability for detailed hydrological modeling.
Nevertheless, SRTM remains widely used due to its free accessibility, stability, and sufficient accuracy
for large-area analyses. In contrast, ASTER GDEM is less suitable for high-resolution and detailed hydro-
logical analysis tasks.

This study emphasizes the critical importance of selecting the appropriate DEM based on terrain
type and specific hydrological analysis goals, as this significantly impacts the quality of risk assessment
related to water resource management and engineering planning.

Key words: Digital elevation models, remote sensing, river networks, Airbus WorldDEM4Ortho,
ALOS AW3D, SRTM, ASTER GDEM.

[."M. Uckaamesa®, O.A. AmaHreaai, M.C. Carar,
A.A. Mepekees, H.K. Cbiabik, A.K. KaAbibaeBa
«MoHocdepa nHctutyTbir XXLUC, AAmartsl, KasakcraH
*e-mail: igm.ionos@gmail.com
OpPTYPAI peabecp XKaFAaiAapbIHAA TMAPOAOTUSIABIK 3€PTTey XKYPri3yre apHaAfaH
SRTM, ASTER, AIRBUS >aHe ALOS xepAiH CaHADIK, YAriAepiH 6aFaray

XKep 6eaepitin caHapik yarici OKBCY) rMApPOAOIUSIAbIK MOAEAbAEY MEH Cy pecypcTapbiH
TaAAQYABIH Heri3ri Kypaabl 60AbIN TabbiAaAbl, GYA aFblH NMPOLECTEPIH, >KayblH-LUALIbIHHbIH, TAPAAYbIH
K8HE Cy TaCKblHbl KaymiH AdAipek Gararayra MyMKiHAIK 6epeai. OcCbl >KyMbiCTa TOPT >kahaHAbIK,
XKBCY - Airbus WorldDEM4Ortho, ALOS AW3D, SRTM >xaHe ASTER GDEM — apTypai xep 6eaepi
>KaFAaAapblHAQ, COHbIH, iLLITHAE TayAbl XKOHE >Ka3bIKTbl aiMaKTapAa OAAPAbIH ABAAIT MEH NPaKTUKAABIK,
KOAAQHbBICbIH aHbIKTay MaKCaTblHAQ CaAbICTbIDMAAbl TaAAdy >KYPri3iaai. MoaeAbaAepAiH canacbiH
GaraAray YLLiH >KOFapbl ASAAIKTEri OUIKTIK GalAaHbIChl 6Ap MEMAEKETTIK reOAE3UsAbIK, HYKTEAep,
COHAAM-aK, CaAbICTbIPY YLUIH CEHIMAI 3TAAOH peTiHAe KamMTamacbl3 eTeTiH TornorpadmsAbiK, KapTasap
nanaaAaHbiaabl. CoHbIMeH KaTap, YKep 6eaepiHiH caHAbIK YATiCiIHEH aAbiHFaH ©3eH XeAiaepiH Landsat
8 >oHe Sentinel 2 cnyTHUKTIK CypeTTEPAEH aAblHFAH 3TAAOHABIK, AEPEeKTEePMEH CaAbICTbIPbIABIM,
OAPAbIH, TMAPOrPAUAABIK, GEIMHEAEYIHIH COMKECTIri TeKCEPIAAI.

3eptrey HoTmxkeaepi Airbus WorldDEM4Ortho mMoaeAiHiH, GMIKTIK AepeKTepiHiH ASAAIri >KOoFapbl
EKEeHIH >K8HEe KEHICTIKTIK aiblpbIMAbIAbIFbI MeH 0(acTarnkbl AEPEeKTep CarnacblHbiH, apKachbiHAQ ©3eH
TOPAQPbIH aHAFYPAbIM HaKTbl KepceTe aAatbiHbiH kepceTTi. ALOS AW3D MoaeAi Ae ASAAIM MeH
ruaporpacmsAbik, GerMHeAey canacbl KafFblHaH YKCAC HOTUMXEAep KepceTTi, OYA OHbl 6Garama peTtiHae
namaasaHyra MyMkiHaik 6epeai. AA SRTM men ASTER GDEM moaeabaepi, acipece xasbik aiMakTapAa,
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G.M. Iskaliyeva et al.

KyAapra me, 6yA OAapAbl €MKEN-TEMKENAI TMAPOAOIMSIABIK, MOAEAbAEY YLLIH NarnAaAaHyFa LEKTey KOSIAbI.
CoHbiMeH KaTap, SRTM MoaAeAi — alliblK, KOAXKETIMAIAITT, TYPaKThIAbIFbl YKBHE KeH, ayKbIMAbI aQyMaKTapAbl
GaranayAarbl XKETKIAIKTI ABAAITT apKacbiHAA KeHiHeH KoAAaHbIAaAbl. AA ASTER GDEM moaeAi >korapbl
ABAAIK MeH HaKTbl TMAPOAOTUSABIK, TAAAQYAbI KQXKET eTeTiH KaFAalAapFa OHLLIA COKEC KeAMEMA|.

byA 3eptTey >xep 6eaepiHiH CaHAbIK, YATICIH AypbIC TaHAQYAbIH MaHbI3AbIAbIFbIH KepceTeai. XKep
6eAepiHiH TYpi MEH TMAPOAOTMSIABIK, TAAAQYAbIH HaKTbl MakCaTbiHa Kapai TaHAAAFaH YATi Cy pecypc-
TapbiH 6ackapy >KeHe MHXKEHEPAIK ic-luapaAapAbl XKOCMapAay KesiHAeri Kayintepai 6ararayAblH cana-
CblHa aMTAPAbIKTal acep eTeA|.

Tyiin cesaep: JKepAiH CaHAbBIK YATiA€pi, KallbIKTbIKTaH 30HATAy, e3eHAep Topabbl, Airbus

WorldDEM4Ortho, ALOS AW3D, SRTM, ASTER GDEM.
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CpaBHuTeAbHas oueHka LIMP SRTM, ASTER, AIRBUS n ALOS
AASl THAPOAOTMYECKMX UCCAEAOBAHMI B Pa3AMUHBIX AAHALLA(THBIX YCAOBMSIX

Lindposbie moaean peabeda (LIMP) npeacTaBAsitioT co60 KAIOUEBOM MHCTPYMEHT AASl TMAPOAO-
rMYeckoro MOAEAMPOBAHUS U aHAAM3a BOAHbIX PECYPCOB, MO3BOASS HOAEE TOUHO OLLEHMBATb MPOLLECChI
CTOKQ, pacrpeAeAeHre 0CaAKOB M PUCKM HABOAHEHWI. B AaHHOM paboTe NpoBeA&H CpaBHUTEAbHbIN
aHaAu3 YeTbIpéx raobanbHbix LIMP: Airbus WorldDEM4Ortho, ALOS AW3D, SRTM n ASTER GDEM
— AASl ONPEAEAEHMS X TOYHOCTU M MPaKTUYECKON MPUMEHMMOCTU B PA3AMUHbBIX AQHALIAMTHBLIX YCAO-
BMSIX, BKAIOYAS TOPHbIE M PABHMHHbIE TEPPUTOPUM. AAS OLIEHKM KauyeCTBa MOAEAEN MCMOAb30BaAUCh
roCyAapCTBEHHblE reoAe3Myeckme MyHKTbl C BbICOKOTOUYHOM BbICOTHOM MPUBS3KOM, a Tak>Ke Tonorpa-
hmyeckme KapTbl, YTO 06ECneUnMA0 HAAEXKHbIN 3TAAOH AASl CPAaBHEHUS. AOMOAHUTEAbHO BbIMOAHEHO
COMOCTaBAEHME PeYHbIX ceTel, M3BAeUEHHbIX 13 LIMP, ¢ 3TaAOHHBIMM AQHHBIMM, MOAYYEHHbIMM Ha OC-
HOBE KOCMMYeCcKMX CHUMKOB Landsat 8 1 Sentinel 2, 4To NO3BOAMAO NPOBEPUTHL AAEKBATHOCTb MMAPO-
rpagpmueckoro oTo6paskeHus.

PesyAbTaTbl aHaAm3a nokasbiBaioT, 4yto Airbus WorldDEM4Ortho aAeMoHCTpupyeT HamBbICLIYIO
TOYHOCTb BbICOTHbIX AQHHbIX 1 06ecneunBaeT HoAee AETaAbHOE U AAEKBATHOE MPeACTaBAEHVE PEYHOM
ceTn, 6Aaroaapst BbICOKOMY NMPOCTPaHCTBEHHOMY pa3peLleHUIo 1 KaueCTBY MCXOAHbBIX AAHHbIX. MoaeAb
ALOS AW3D noka3aAa comnocTtaBMMble pe3yAbTaTbl MO TOYHOCTU M TMAPOrpachnyeckomy BOCMPOU3-
BEAEHMIO, UTO AeAaeT eé AOCTOMHbIM aAbTEPHATMBHbBIM BapraHTOM. B To e Bpems moaean SRTM n
ASTER GDEM uMmeloT 3amMeTHble OTKAOHEHMS, 0COOEHHO Ha PaBHUHHbBIX Y4aCTKax, YTO CHMXKAET WX
MPUrOAHOCTb AASl AETAABHOIO TMAPOAOTMYECKOrO MOAEAMPOBAHMS. HecMoTps Ha 3T0, SRTM ocTaétcs
LMPOKO BOCTpeboBaHHOM 6Aaroaapsi CBOGOAHOMY AOCTYMY, CTaBUABHOCTM U AOCTAaTOUYHOM TOUYHOCTM
npu aHaause KpynHbix Tepputopuii. ASTER GDEM, HanpoTB, MeHee NOAXOAMT AAS 33Aa4 BbICOKOIO
paspeLueHnst 1 AeTAaAbHOrO FTMAPOAOrMYECKOrO aHaAM3a.

AaHHOE MCCAeAOBaHUE MOAYEPKMBAET KPUTUUECKYIO BaXKHOCTb MPaBUALHOTO Bblibopa LM poBoi
MoAeAn peabeda B 3aBUCMMOCTH OT TUMa peAbeda M KOHKPETHbIX LleAei TMAPOAOrMUYECKOro aHaAM3a,
MOCKOABKY 3TO CYLLECTBEHHO BAMSET HA KQ4eCTBO OLIEHKM PUCKOB, CBSA3aHHbIX C YNPaBA€HMEM BOAHbI-
MM pecypcamu, 1 NAQHMPOBAHME MHXKEHEPHbIX MEPOMNPUITUIA.

KaoueBble croBa: Lindposbie Moaean peabeda, A33, pednble cetn, Airbus WorldDEM4Ortho,
ALOS AW3D, SRTM, ASTER GDEM.

Introduction

Digital Elevation Models (DEMs) are an im-
portant tool in hydrological modelling, having a
significant impact on the processes of analysing
and quantifying water-related risks. In this study,
a comparative analysis of publicly available global
DEMs is conducted to determine their applicability
and performance in different modelling scenarios.
Remote sensing techniques and Geographic Infor-
mation Systems (GIS), in combination with digital
elevation models, have proven to be highly effec-

tive in analysing drainage networks and catchment
characteristics. Such methods can identify drainage
patterns, flow orders and morphometric parameters
with high accuracy (Joy M. A. R. et al., 2023; Elhag
M. etal., 2018).

In particular, Landsat and ASTER GDEM satel-
lite data have been successfully used to extract hy-
drological parameters, providing results comparable
to traditional topographic maps in terms of accuracy
and detail (Elhag M. et al., 2017; Rai P. K. et al.,
2018; Shugulova D. K. et al., 2023). Morphometric
analyses provide valuable information on catchment
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characteristics including drainage density, bifurca-
tion coefficient and elongation coefficient, which
play a key role in understanding catchment dynam-
ics and planning effective water management strate-
gies (Rai P. K. et al., 2018; Shaikh M. et al., 2021;
Zhengissova N.Y. et al., 2024).

A number of studies have comparatively anal-
ysed different open source Digital Elevation Models
(DEMs) for automatic extraction of drainage net-
works, identifying the advantages and limitations of
each of the considered digital datasets. Such com-
parative studies are crucial to select the most ap-
propriate datasets, considering specific regions and
applications, such as floodplains with minimal el-
evation changes (Jamal S. et al., 2023).

ASTER GDEM, SRTM DEM and Cartosat-1
DEM have been evaluated in a part of the Kosi
River basin in India using different thresholds of
flow accumulation (Jamal S. et al., 2023). Among
the most commonly used DEMs are ALOS, SRTM
and ASTER, with ALOS showing higher verti-
cal accuracy in mountainous areas (Chymyrov A.,
2021). Hassan (Hassan 1.O., 2018) noted that ALOS
and SRTM are characterised by lower mean errors
and standard deviations compared to ASTER. These
numerical models have wide applications including
hydrological modelling, elevation analysis and river
network extraction (Jamal S. et al., 2023).

The accuracy of DEMs is determined by data
collection technology, data processing methods and
land cover types. The importance of accuracy as-
sessment using ground control points and statistical
methods is emphasised in studies to ensure the reli-
ability of hydrological results (Chymyrov A., 2021;
Hassan 1.O., 2018).

In Uttar Pradesh, India, a separate study com-
pared ASTER GDEM, SRTM DEM and ALOS
DSM, where ALOS DSM provided more detailed
representation of drainage networks at low flow ac-
cumulation thresholds (LN T et al., 2022). Similar
studies in Brazil evaluated the performance of two
computational tools, Hydrology and TauDEM, and
three databases (SRTM, AGEDM and AW3D), re-
vealing the advantage of TauDEM in drainage net-
work extraction (Sousa Morais R.C. et al., 2016). In
Portugal, drainage networks extracted from ASTER,
SRTM and OpenStreetMap (OSM) were compared,
evaluating their positional accuracy and complete-
ness compared to reference data (Monteiro E. et al.,
2018). All these works emphasise the importance of
comparing different DEMs and extraction methods
to accurately determine the structure of the drainage
network.
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Digital elevation models are a key tool for hy-
drological studies, enabling catchment modelling,
analysing channel networks, and determining gra-
dients and directions of surface runoff. Current-
ly, there is a wide range of satellite-based DEMs,
among which SRTM, ASTER, Airbus and ALOS
are the most common, differing in resolution, eleva-
tion data acquisition methods and level of accuracy.

The purpose of this study is a comprehensive
comparison of these digital elevation models in
terms of their applicability to hydrological prob-
lems in areas with different types of relief — from
flat and semi-desert to mountainous and foothill
areas. This approach allows assessing the accuracy
of each model’s representation of the hydrographic
network, watersheds and microrelief, as well as the
impact of these features on the calculation of runoff
and the formation of surface water flows.

Comparison of data from different DEMs fa-
cilitates a reasonable choice of the optimal model,
taking into account the objectives of the study and
the natural conditions of the region. The results ob-
tained will help to determine the most accurate and
stable digital elevation model for different land-
scape zones, which will improve the efficiency of
hydrological calculations, ensure sustainable water
resources management and reduce the probability of
errors in water management planning.

Materials and methods

Geoinformation systems in combination with
DEMs are valuable tools in hydrological research.
Digital elevation models are used for processing and
preparation of separate geospatial content for devel-
oped geoportals, and are the source data for auto-
matic extraction of watercourses.

Currently, elevation data are available from sev-
eral major sources and with different spatial resolu-
tions. The main requirements for analysing DEMs
were: coverage (area coverage); spatial resolution
(cell size); accessibility (free cost); and consistency
with selected criteria (location of reference points,
streamflow characteristics). The study basin covers a
vast territory, includes mountainous and flat terrain,
and has a diverse vegetation cover, which presents
a great difficulty in selecting and processing a suit-
able DEM. When analysing and comparing source
data for automatic extraction of watercourses, avail-
able datasets were used: Airbus WorldDEM4Ortho,
ALOS AW3D DSM (Standard), SRTM, ASTER
GDEM. Their main characteristics are summarised
in Table 1.
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Table 1 — Main characteristics of the analysed global DEMs

Parameters Airbus ALOS AW3D SRIM ASTER GDEM
WorldDEM40rtho C-band X-band
ALOS-2 radar images . . . Stereo pairs of optical
Basic and archived optical Interferometric ra(_lar image pairs images of the ASTER
WORLDDEM obtained in 2000 by imaging from the
data data from the ALOS sensor of the Terra
. Shuttle reusable spacecraft .
satellite satellite
Year of creation 2011-2015 2006-2011 2003 2011 2011
. Japan Aerospace
Developer Airbus Defence and Explotation Agency NASA, NGA DLR (Germany) METI (Japan), NASA
Space (JAXA) (USA) (USA)
In the public domain
On Limited Access (usage restrictions
. (for licensed users . . apply) http://gdem.
Distribution of ESRI’s ArcGIS In the public domain ersdac.jspacesystems.
software product) or.jp/; restrictions on
use apply.
Coverage lobal 60°N. — 56°S. (80 percent of the 83°N — 83°S (99% of
g g Earth’s surface) the Earth’s surface)
1”7 x 17 (30x30 m for
. . the USA territory); o
Grid cell size 0.8 x 08 17 x 177 (30x30 m) 37 x 37 (90x90 Irx1 17" x 177 (30x30m)
(24x24m) (30x30m)
meters for the rest of
the world)
Absolute height LE90 —4 m LE90 —or 5 m LE90—<=16m |LE90—<=16m| LE90—12-30m
accuracy
Relative height |y pgq 5 1 LE90 - <=10m | LE90 - <=6 m
accuracy
ALOS Research and US Nat;onal
" . Aeronautics and
Application Project of Space Administration
ArcGIS Server JAXAEORGC, https:/ U.S. Geological Survey (USGS), p
Source . A ] (NASA),
ArcGIS Online wWwWw.eorc.jaxa.jp/ https://earthexplorer.usgs.gov/ hitps://scarch
ALOS/en/aw3d30/data/ ps: '
. earthdata.nasa.gov/
index.htm
search

Airbus WorldDEM4Ortho is a digital elevation
model derived from the unedited WorldDEM and
its auxiliary layers by automatic processing. World-
DEM data is based on radar satellite data from the
TanDEM-X mission, funded by a Public-Private
Partnership between the German Aerospace Center
and Airbus Defence and Space, the Airbus Group
division responsible for defence and aerospace
products and services. The main objective of the
mission was to create a worldwide (97% of the to-
tal land area) consistent and highly accurate digital
surface model based on SAR interferometry. Data
collection for the DEM began in January 2011 and
was completed by mid-2015. A total of mutually
overlapping 550,000 scenes were collected. Airbus
WorldDEM4Ortho is given in geographic coordi-
nates; the horizontal datum is the World Geodetic
System (WGS84-G1150) and the vertical datum is

the Earth Gravity Model 2008 (EGM2008). World-
DEMA4O0rtho is a height information layer optimised
for orthorectification of high resolution and very
high resolution optical and radar images (Okolie C.
etal., 2024).

ALOS AW3D (ALOS World 3D Topographic-
data) is compiled from ALOS-2 radar imagery ac-
quired between 2006 and 2011 and archived optical
data from the ALOS satellite. The Japan Aerospace
Exploration Agency (JAXA) released a global DEM
with ~30 m horizontal resolution updated void-filled
version in March 2017 (Takaku J. et al., 2021).

In 2000, a radar interferometric survey was
conducted from the reusable Shuttle spacecraft and
an SRTM DEM was created for nearly 80% of the
Earth’s surface. Since 2014, global 1 angular second
(~30 m) data are available through the USGS Earth-
Explorer interface. SRTM is one of the most used
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DEMs and the data are in the public domain (Misael
Uribe E. et al., 2024).

ASTER GDEM (Global Digital Elevation Mod-
el) is an advanced spaceborne radiation and reflec-
tion radiometer, it was developed jointly by METI
(Ministry of Economy, Trade, and Industry of Ja-
pan) and NASA based on data from the ASTER sen-
sor of the Terra satellite. In 2011, an improved ver-
sion of the DEM, ASTER GDEM Version 2, was
created by including 26,000 additional stereo pairs
in the first version, increasing the horizontal and
vertical accuracy of the product, adding new scenes
and correcting errors. The resolution of the product
is similar to that of STRM30, also using the verti-
cal reference system EGM96 (El Mhamd: A et al.,
2023).

When selecting the most appropriate DEM, the
following criteria were compared: the location of the
state geodetic network points on the DEM and topo

map, morphometric characteristics of reference river
flows extracted from the DEM and remote sensing
data at the test sites. Topographic maps published
in 2008-2009 by the Agency of the Republic of Ka-
zakhstan for Land Management were used for com-
parison of elevation values. The topographic maps
published in 2008-2009 by the Agency of the Re-
public of Kazakhstan on Land Resources Manage-
ment were used for comparison of elevation values.
According to these maps, points with established
heights in mountainous and flat areas were selected.

Results and discussion

Topographic maps were brought into a single car-
tographic projection with DEMs. Points of the state
geodetic network in the mountainous and plain areas
were selected from the maps and their values were
compared with the data of each DEM (Table 2).

Table 2 — Comparison of elevation values from topographic maps and DEMs

Height, m
Source data _
Mountain area Plain area
Topographic map 3305.6 | 2547.5 | 1748.6 | 925.7 215.1 197.4 173.9 161.1 150.3
Airbus WorldDEM4Ortho 3301.5 | 2547.6 | 1744.5 | 930.6 212.3 195.51 172.5 162.1 151.5
SRTM 3227 2535 1740 925 210 192 170 158 150
ALOS AW3D 3301 2550 1744 929 213 196 171 161 152
ASTER GDEM 3292 2525 1740 925 221 187 176 158 145

Based on the results of height data comparison,
it can be seen that Airbus WorldDEM4Ortho and
ALOS AW3D DEM data have less deviation from
the topographic map height values. The accuracy of
the Airbus WorldDEM4Ortho DEM data value is
one tenth of a meter, which makes it more detailed
compared to ALOS AW3D (Figure 1). In spite of
the same cell size ASTER shows worse results on
the flat area, having large deviations from the refer-
ence values.

Comparison of morphometric characteristics of
watercourses was carried out between the extracted
watercourses from the considered DEMs and digi-
tised conditionally reference watercourses from
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Landsat 8 (15 m resolution) and Sentinel 2 (10 m
resolution) satellite images for 2019 at the test sites.

The analysis of works and publications on suc-
cessful foreign experiments allows to reveal that the
methodology of river networks creation by automat-
ic extraction from DEM consists of certain stages.
Running the algorithm according to the method is
a sequence of launching the Hydrology tool group
from the Spatial Analyst module or Arc HYDRO
module. The same input parameters were used to
extract the watercourses of the test sites from the
considered datasets. The accuracy of the extracted
watercourses was assessed by matching their char-
acteristics with those of the reference watercourses.
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# WorldDEM4Ortho

Figm
ASTER GDEM

Figure 1 — Comparison of elevation values of digital elevation models

Visually in the mountainous area all elevation
matrices show good results, however the rivers ob-
tained from Airbus WorldDEM4Orth more smooth-
ly replicate the river meandering, showing a clear
river bend. The ALOS AW3D DEM gives similar
results to those from Airbus WorldDEM4Orth. The
watercourses obtained from SRTM and ASTER
GDEM have sharp angles and some spatial incon-
sistencies (Figure 2a). In the plain part of the test
sites, the watercourses extracted from DEM do not
always correspond to the image of space images.
Plain watercourses extracted from Airbus World-
DEM40rtho DEM are more detailed and have good
branching. SRTM and ASTER give the largest error
in watercourse construction (Figure 2b).

Thus, according to the results of the visual anal-
ysis, Airbus WorldDEM4Ortho, having the highest
spatial resolution, creates the most accurate network
of watercourses.

The morphometric characteristics of water-
courses were compared according to the following
parameters (Table 3): length of rivers; displacement
of extracted rivers from the reference river channel,
total length of watercourses in the basin; and density
of the river network in the basin.

To compare the morphometric characteristics
of the basins, the Shukyrkalzhyr River basin (right
tributary of the Kalzhyr River) with a catchment
area of 297.7 km2 was selected as a reference test
site (Table 4).
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Table 3 — Comparison of parameters of reference and DEM-extracted watercourses at test sites

Parameters Baseline data Tundﬂ:el:(i:;/lzrs)(lower llef))éi f:l:;rrlgfzf;}tfrrﬂr)ﬂf:g (;{zﬁltirr?l;zltﬁ;( (r)?/ flfe
Kalzhyr river)
Reference rivers 5.12 6.66 53
Worldll(;llg?/'IIZOrthO 301 6.04 3.96
Length, km ALOS AW3D 4.61 5.67 5.17
SRTM 5.11 3.96 3.71
ASTER - 3.65 3.69
Worldgl};ﬁflonho 0.11 0,62 1.34
Length discrepancy, km ALOS AW3D 0.51 0.99 0.13
SRTM 0.01 2.7 1.59
ASTER - 3.01 1.61
Airbus Minimum — 10 Minimum — 1.5 Minimum — 0.7
WorldDEM4Ortho Maximum — 90.3 Maximum — 30.8 Maximum — 38.8
SRTM Min_imum - 65 Minjmum -72 Mipimum -7
Maximum — 276 Maximum — 62.6 Maximum — 40.9
ASTER : Naximum— 647 | Maximum 867

Table 4 — Comparison of calculated data of the Shukyrkalzhyr River basin

Ne Baseline data Number of segments Total length, km River network density,km/km2
1 Sentinel 2 185 174.8 0.59
2 Airbus WorldDEM4Ortho 221 168.0 0.56
3 ALOS AW3D 105 176.5 0.59
4 SRTM 193 1453 0.49
5 ASTER GDEM 107 119.3 0.40

The calculated data for ALOS and Airbus
WorldDEM4Ortho are close to the values of the cal-
culated data for the reference sites, while the results
for SRTM and ASTER GDEM are different.

The analysis of digital elevation models
showed that the most suitable for watercourse
extraction from all considered DEMs is Airbus
WorldDEM4Ortho, which has higher resolution
and the extracted watercourses are the most con-
sistent with the watercourses digitised from space

images. The SRTM DEM also shows good results,
which are suitable for both flat and mountainous
areas.

Conclusion
The study concludes that among the digital el-
evation models (DEMs) reviewed, Airbus World-

DEMA4O0rtho is the most effective for hydrological
modelling and water resources analysis purposes.
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It provides high accuracy of elevation data and
detailed topographic representation, which is
particularly important for accurate representa-
tion of the hydrographic network and estimation
of runoff parameters in complex mountainous
and mixed landscapes. The ALOS AW3D model
demonstrates comparable accuracy and can also
be applied to detailed modelling tasks, providing
a reliable alternative when access to WorldDEM
is limited.

While SRTM remains a valuable resource, es-
pecially for regional and large areas, its limitations
in accuracy and resolution become apparent in com-
plex topography and flat areas, reducing its effec-
tiveness for high-precision hydrological analyses.
Nevertheless, its free and open access and lack of
restrictions on data downloading make SRTM more
accessible and convenient for a wide range of hy-
drological studies and monitoring where high detail
may not be critical.

ASTER GDEM is less suitable for detailed hy-
drological modelling tasks, especially in areas with

confusing topography, urban infrastructure or com-
plex landscapes, which limits its application in ac-
curate flood forecasting and water resources man-
agement.

Overall, the findings of the study emphasize the
need for careful selection of an appropriate DEM,
considering the topography and the objectives of
hydrological analysis, as this directly affects the
quality of flood risk assessment and the effective-
ness of decision-making in water resources man-
agement.
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ASSESSING WATER LEVEL VARIABILITY IN THE ZHAIYK (URAL)
RIVER BASIN USING GRACE SATELLITE GRAVIMETRY
AND HYDROLOGICAL OBSERVATIONS

Precise monitoring of surface water storage dynamics is crucial for effective water resource manage-
ment and comprehension of local hydrological processes. This study examines the correlation between
fluctuations in water levels in the Zhaiyk River Basin (Ural) and anomalies in overland water storage
derived from the Gravity Recovery and Climate Experiment (GRACE) satellite gravimetry.

We assess the degree of the satellite-in situ measurement correlation using long-term hydrological
observations and GRACE equivalent water thickness data. With a coefficient of determination (R?) of
0.7459, the results show a noteworthy positive correlation, indicating that GRACE data capture regional
large-scale hydrological changes. Nevertheless, the study also highlights the coarse spatial resolution of
GRACE, which limits its ability to detect local water level fluctuations. GRACE continues to be an invalu-
able instrument for evaluating the dynamics of long-term water storage and its underlying factors, such
as precipitation, evapotranspiration, and anthropogenic influences.

Future research should investigate the feasibility of integrating GRACE with hydrological models
and higher-resolution remote sensing products to enhance the precision of monitoring and broaden the
scope of satellite gravity’s application in regional water resources assessment.

Key words: gravimetry, water level, Zhaiyk, Ural, Kazakhstan, GRACE, Kazhydromet, gauging sta-
tion.
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['peic cnyTHUKTIK rPaBUMETPHUSICbIH YKdHE TMAPOAOTUSIAbIK GaKblAayAapAbI
naiAasaHa otbipbin, Xaribik (Opana) e3eHi 6acceiHiHAeri
CY AeHreiiHiH e3repmMeAiAirin 6araay

Cy pecypcTapblH TUiMAI 6ackapy >KoHe >KepriAikTi MrMAPOAOTUSIAbIK, MPOLECTEPAI TYCIHY YLUiH
>Kep YCTi CyAapblH CakTay AMHaMMKacbiH HaKTbl 6akbiAdy eTe MaHbi3Abl. ByA 3eptTey XKaiibik e3eHi
anabbiHAarbl (KaibIk) cy AHremiHiH aybITKybl MeH [paBUTaLMSAHbI KAATIbIHA KEATIPY XKOHE KAMMATTbIK,
skcnepumeHT (GRACE) cnyTHMKTIK rpaBUMMETPUSCbIHAH aAbIHFAH >Xep YCTi Cy KOWMMaAapblHAAFbI
aybITKYAAp apacbiHAAFbl KOPPeAsumsHbl 3epTTerai. bi3 y3ak Mep3imMAi rMAPOAOTUSIAbIK, GakblAayAap
meH GRACE 3KBMBAAEHTTI Cy KaAbIHAbIFbl AepeKTepiH naaasaHa OTbIPbIN, >KepCcepikTiK >KepAeri
OALLEY KOPPEASALMACHIHBIH, ABPEXECIH GaFaraiiMbi3.

AeTtepmuHaumsa  koappumumeHTtimeH (R2) 0,7459, Hotmxkeanep GRACE aepekTepi aniMakTbIk,
ayKbIMAbI TMAPOAOTUSIABIK, ©3repiCTEPAI KaMTUTbIHbIH KOPCETETIH Ha3ap ayAQpPapAbIK, OH KOPPEASLMSHDI
KepceTeai. AereHmeH, 3epTTey coHbiMeH kaTap GRACE-TiH Aepeki KeHICTIKTIK pyKcaTblH KepceTeai,
OGYA OHbIH CYy AEHremiHiH >KepriAikTi aybITKyAapbiH aHbIKTay MyMKiHAIMH wekTeiral. GRACE y3ak
MEP3iMAI CyAbl CaKTay AMHAMMKACbIH >KOHE >KayblH-luallblH, GyAaHy >XKOHE aHTPOMOreHAIK acepAep
CUSIKTbI OHbIH, Heri3ri (pakTopAapbiH GaFrarayAblH OarFa >keTrnec KypaAbl GOAbIMN KaAa 6epeai.

Boaaluak, 3epTTeyAep MOHUTOPUHI ABAAITIH apTThIPY XX8He aiMaKTbIK, Cy pecypcTapbiH 6ararayAa
JKepCepikTiK TapTbIAbIC KYLIiH KOAAQHY aSCblH KEHENTY YLiH TMAPOAOTUSAbIK, MOAEABAEPMEH >KOHEe
SKOFapbl aXXbIPATbIMABIAbIFbI 6ap KalbIKTbIKTAH 30HATAy eHimaepiMeH GRACE uHTerpaumsicbiHbiH,
OPbIHABIABIFbIH 3€pTTeYyi Kepek.

Tyiiin ce3aep: rpaBumeTpus, cy aeHreni, Xaibik, Opaa, GRACE, eAlley cTaHUMSIChI.
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OueHkKa MU3MEeHYMBOCTU YPOBHS BOABI B 6acceriHe peku XKaiibik (Ypaa)
C MCMOAb30BAaHUEM AAHHbIX cnyTHUKOBOM rpaBumeTpun GRACE
M TMAPOAOTMUYECKMX HabAIOAEHUI

TOYHBIA MOHUTOPUHI AMHAMMKM 3aracoB MOBEPXHOCTHbIX BOA MMeEEeT pellaiolee 3HaveHue AAS
3(P(PEKTUBHOrO ynpaBAEHUS BOAHBIMW pecypcaMu M MOHUMAHUS AOKAAbHBIX TMAPOAOrMYECKMX MPO-
LLeCCOB. B 3TOM MCCAEAOBAHMM M3YUAETCS KOPPEAILIMS MEKAY KOAEHAHMSIMIN YPOBHS BOABI B GaccerHe
peku XKarbik (Ypaa) 1 aHOMaAMSAMM B 3aracax BOAbI Ha CyLLe, MOAYYEHHbIMW C MOMOLLbIO CMYTHUKOBOM
rpasumetpun Gravity Recovery and Climate Experiment (GRACE). Mbl oueHMBaeM cTerneHb KOppeAs-
LMK CMYTHUKOBBIX M HATYPHbIX M3MEPEHNIA, UCTMOAb3Y$Sl AOATOCPOUHbIE TMAPOAOTMYECKME HABAIOAEHMS
M AaHHble 00 3KBMBaAeHTHOM ToAwwmHe Boabl GRACE.

[Mpu koadpprumeHTe aoetepmmHaumm (R?) 0,7459 pesyAbTaTbl MOKA3bIBAOT 3aCAY>XKMBAIOLLYIO BHU-
MaHW$ NMOAOXKMTEABHYIO KOPPEASLIMIO, UTO YKa3blBaeT Ha To, 4YTo AaHHble GRACE dmkcmpytoT perm-
OHAAbHble KPYMHOMACLLTAOHbIE TMAPOAOTMYECKME U3MEHEHUS. TeM He MeHee, MCCAeAOBaHME TakxKe
noavepkusaet rpyboe npoctpaHcteeHHoe paspetuere GRACE, uto orpaHuumBaeT ero crnoco6HoOCTb
06Hapy>KMBaTb AOKaAbHble kKoaebaHust ypoBHs BoAbl. GRACE ocTaércst 6ecteHHbIM MHCTPYMEHTOM AAS
OLEHKM AMHAMMKM AOATOCPOYHOIO 3arnaca BOAbl M €ro OCHOBHbIX (DakTOPOB, TakMX Kak OCaAKM, 3Baro-
TPaHCNMpaLMs U aHTPOMOreHHble BAMSHMS.

B GyAyLIMX UCCAEAOBAHMSIX CAEAYET M3YUnTb BO3MOXHOCTb MHTerpaumn GRACE ¢ ruapoaoruye-
CKUMM MOAEASIMU U MPOAYKTaMM AUCTAHLMOHHOIO 30HAMPOBaHMS C 6OAEe BbICOKMM paspelleHnem AAS
MOBBILLEHNST TOYHOCTM MOHUTOPMHIA U paclumpeHns cepbl NPUMEHEHNS CMTYTHUKOBOWM rpaBMUTaLLMM

NMpn oueHKe permMoHaAbHbIX BOAHbIX peCypCoB.

KaroueBble caoBa: rpaBumeTpus, ypoBeHb BoAbl, 2Kaiblk, Ypaa, GRACE, Kasrmapomet, ruapo-

NnocCrT.

Introduction

The Gravity Recovery and Climate Experi-
ment (GRACE) satellite mission has transformed
remote sensing of the Earth’s gravitational field,
providing unparalleled capabilities for monitoring
global water supplies. The Gravity Recovery and
Climate Experiment (GRACE) satellite mission of-
fers invaluable information about the Earth’s wa-
ter resources (Hasan et al., 2019). Currently, the
GRACE Follow-on (GRACE-FO), which began
in 2018, continues the legacy of its predecessor
(2002-2017). GRACE-FO monitors the movement
of water (groundwater, large lakes and rivers, soil
moisture, ice, and sea level) on the planet (Lander-
er et al., 2020). The mission measures changes in
the Earth’s gravitational field and produces month-
ly gravity maps containing information about
changes in water supplies (Gyawali et al., 2022).
Measurements of the Earth’s gravitational field can
reveal anomalies in the distribution of water mass-
es (Hasan & Tarhule, 2021; Lopez et al., 2020).
GRACE terrestrial water storage (TWS) data have
been extensively utilized to evaluate groundwater

depletion, significant hydrological alterations, and
variations in water balance.

Nevertheless, regional and local hydrologi-
cal investigations are restricted by the coarse
spatial resolution of GRACE data (~55-111 km).
To overcome this limitation, the spatial resolu-
tion of GRACE-based water storage estimates is
being enhanced by the application of statistical
downscaling methods and machine learning ap-
proaches. In hydrological research, it is crucial to
evaluate the attributes of different satellite plat-
forms utilized for water resource monitoring. The
following table compares GRACE, GRACE-FO,
and alternative satellite missions in terms of their
spatial and temporal resolution, as well as their
suitability for water balance and localized moni-
toring (Tab. 1).

Evaluation of regional and global changes in
water storage depends on GRACE and GRACE-FO,
particularly with relation to large-scale water bal-
ance. Nevertheless, especially in small and medium-
sized basins, their spatial resolution limits their use-
fulness for tracking local changes. Therefore, it is
relevant to integrate GRACE data with results from
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other satellite missions as SWOT, SMAP, and Sen-
tinel-1 since they offer improved geographical reso-
lution. Furthermore, combining satellite data with in

situ hydrological observations and machine learning
approaches could increase the accuracy and fore-
casting capacity of assessments of water resources.

Table 1 — Comparison of GRACE, GRACE-FO and other satellite missions for water monitoring

Platform Rfs[:)z;;i;:)n gs;g;’&gs:l l;:l{;?)gz Advantages / Limitations
GRACE ~100-300 km 30 days T()Siz:)lrz&g;er SI?;S:Iir:ss(()lAuéie();e,ji’l(;%azl:)overage, sensitive to significant
GRACE-FO | ~100-300 km 30 days Coflitli{lﬁl(ajt]iion ?écglc;iggliin;tgflggtzsz,)higher accuracy, data continuity
swor | 10-00m | o | Notriowl - lish lulon s o sl o and ks
SMAP 115; llirrrrll((ssog%) 23 days 232;1?5;;2, le:ta;;fez\g?i;)time, high detail in soil moisture (Colliander
T R e —

According to publications, using GRACE satel-
lites to assess hydrological changes in river basins
is an established methodology. Thus, in the Colo-
rado Basin, GRACE was utilized to analyze long-
term changes in water storage, encompassing both
groundwater and reservoirs (Scanlon et al., 2015).
GRACE was used to estimate river runoff and
forecast floods in the Amazon and Ganges (Blue
Water Intelligence, 2024). In the CONUS (USA),
GRACE data were integrated with hydrological
models for water management (Mohanasundaram
etal., 2021).

GRACE has been effectively utilized in multiple
studies to evaluate groundwater variations in arid
and semi-arid regions of Iran. In West Azerbaijan
Province, analyses of groundwater storage changes
using GRACE and CHIRPS have indicated a consis-
tent decrease in water levels since 2008, attributed to
reduced precipitation and increased water extraction
(Mehdi et al., 2021). The correlation between satel-
lite and groundwater data was 86-97%, confirming
the effectiveness of GRACE even for basins smaller
than 200,000 km?.

Northern China: In the Hai River Basin (318,866
km?), GRACE data showed good agreement with
groundwater measurements (R=0.82), especially in
the seasonal cycle (Moiwo et al., 2009). This con-
firms the suitability of GRACE for monitoring water
resources in medium-sized semi-arid basins. India:
In the northern states of India (Radjastan, Punjab,
Haryana), GRACE has been used to detect ground-
water depletion caused by both climate and anthro-
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pogenic factors. Other studies have found high cor-
relations between GRACE data and groundwater
observations even in conditions of a limited hydro-
logical network. Morocco and North Africa: In Mo-
rocco, where drought is a significant issue, GRACE
has been utilized to evaluate changes in water stor-
age in basins smaller than 150,000 km? (Hamou-Ali
et al., 2025). The use of downscaling techniques
has allowed the spatial resolution of the data to be
increased to 1 km, which is critical for small and
medium-sized basins.

Several studies on the application of GRACE
to major river basins, including the Amazon (Cui
et al., 2020), Mississippi (Ren et al., 2023), and the
Ganges (Ahi & Cekim, 2021), have been conducted.
However, little is known about its applicability for
medium-sized, semi-arid basins such as the Zhaiyk
(Ural). Moreover, earlier studies have primarily
focused on total water storage anomalies (TWSA)
rather than establishing clear connections between
GRACE-derived changes and in situ hydrological
data. Using an analysis of the relationship between
GRACE-derived water equivalent thickness (WET)
and in situ water level measurements, the present
work attempts to close this disparity (Awange et al.,
2008).

The authors of the Zhaiyk paper adapted this
methodology to a new region, highlighting its limi-
tations (low spatial resolution), which is consistent
with the findings of other studies. Their contribu-
tion is applying the approach to a specific region
(Kazakhstan) and assessing the correlation between
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satellite and ground-based data for local conditions.
River Zhaiyk is a vital source of drinking water,
supporting agricultural and industrial potential and
maintaining the balance of the ecosystem in the
adjacent areas. In recent decades, climate change,
increased anthropogenic load, and water resource
shortages have been observed, necessitating the de-
velopment of modern methods for monitoring and
managing these resources. The observed climate
fluctuations and uneven changes make it difficult to
predict the river’s water content and manage water-
related consequences.

The distribution of water mass is directly affect-
ed by climate, and an increase in surface tempera-
ture impacts the amount of precipitation in liquid
form, and in mountains, the area and period of solid
precipitation are reduced (Kasrugpomer, 2023). In
recent years, extreme changes in water level have
been observed in the Republic of Kazakhstan. Max-
imum water levels are recorded in the valleys of
large and medium-sized rivers of the Zhaiyk (Ural),
Tobol, Torgai, Yesil, and Yertis, their tributaries
(Plekhanov P.A. et al., 2019). For a long time, the
situation has been complicated along the Zhaiyk
(Ural) river in West Kazakhstan and Atyrau regions
(ITnexanos, 2017).

The main objective of this study is to evaluate
the relationship of in-situ water level data in the
Zhaiyk River Basin with GRACE-derived water
storage variations.

A study conducted by Kazakhstani scientists
during the period of spring ice processes on the
Zhaiyk River (Ural) based on long-term observa-
tions (1937-2020) revealed significant changes in
the ice regime caused by climate change and anthro-
pogenic factors. It was found that the river breakup
and the onset of ice drift shifted towards earlier dates
by 13—18 and 9-12 days, respectively, especially in
the southern sections of the channel, while the dura-
tion of spring ice phenomena increased from 46 to
10 days. The increase in the frequency of ice jams
observed since the end of the 20th century indicates
an increase in hydrological risks caused by a longer
and more unstable period of ice breakup. The results
obtained emphasize the need to consider the chang-
ing ice regime in regional water resources manage-
ment and emergency response planning (Kisebaev
etal., 2022).

Methods

The Ural (Zhaiyk), the third longest in Europe
(2428 km), is a transboundary river (Fig. 1). The up-

per and middle parts of the basin are located on the
territory of the Russian Federation, and the lower,
1084 km long, passes through the Republic of Ka-
zakhstan, discharging into the Caspian Sea in the
surroundings of the Atyrau city (Abiev et al., 2021).
The river meanders through flat, semi-desert land-
scapes until it reaches the Caspian Sea (Eremkina &
Yarushina, 2022).

The Zhaiyk River basin (Ural) is character-
ized by a height difference of about 600 meters
(from 637 m above sea level at the source to 26
m at the downstream). The average height of the
catchment is 186 m. The valley of the ancient river
1s filled with loose alluvial sediments, the thick-
ness of which reaches tens of meters in some areas.
The Zhaiyk (Ural) River basin has a continental
climate. The average annual air temperature fluc-
tuates around 4.9°C, and in the delta, it drops to
-9.1°C. Seasonal and daily temperature fluctua-
tions are significant.

The Zhaiyk (Ural) River is unique for its
length, making it one of the longest rivers in the
world, and for its high intra- and inter-annual flow
variability (Magrickij et al., 2018). In the 20th
century, the flow of the Zhaiyk (Ural) River was
altered due to the construction of artificial reser-
voirs and water intakes for industrial and domes-
tic purposes. Currently, there are seven reservoirs
in the basin. Along the main channel of the Urals,
there are the Verkhneuralskoye, Magnitogor-
skoye, and Iriklinskoye reservoirs, and on the
tributaries — Aktobe (Ilek River), Verkhne-Ku-
mak (Bolshoi Kumak), Kargalinskoye in Dzhak-
siya (Kargala River), and Chernovsky (Chernaya
River) (Tab. 2).

Water intake and regulation resulted in a de-
crease in flow of 1.2-1.3 km*® per year. In dry
years, the annual decline in flow reaches 2.2 km?.
The highest water level associated with the Zhaiyk
(Ural) River basin within Kazakhstan was observed
in 1942 (945 cm), 1957 (932 cm), and 1994 (853
cm). In 1993, the dam of the Aktobe reservoir burst,
affecting the Atyrau, West Kazakhstan, and Aktobe
regions. Excess water levels caused significant dam-
age in the West Kazakhstan region, as well as in the
city of Oral (Uralsk). The city of Uralsk is located
on the right bank of the middle reaches of the Zhaiyk
(Ural) River. A steppe plain and steep coastal ledges
characterize the territory. The territory in the area
between the city and the river is described as flat,
with heights from 19 to 93 m (an average of 34 m).
The Zhaiyk River turns south toward the Caspian
Lowland.
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Figure 1 — Study location: Zhaiyk (Ural) River basin

Table 2 — Basic information on the reservoirs

Reservoir Name Surface Area (km?) Year of Commissioning Country
Iriklinskoye 260 1966 Russia
Verkhneuralskoye 72 1960 Russia
Magnitogorskoye (Zavodskoy Pond) 334 1931 Russia
Kargalinskoye 28.5 1975 Kazakhstan
Verkhne-Kumak (Bolshoi Kumak) 12.7 1967 Russia
Chernovsky (Chernaya River) 4.55 1953 Russia

The study workflow illustrates the process of
analyzing the relationship between water level data
and GRACE satellite data (Gravity Recovery and
Climate Experiment) to assess hydrological varia-
tions in the Zhaiyk (Ural) River basin (Fig. 2).

Stage 1 — Data Preparation involves two types of
input data: daily water level data and GRACE data.
The daily water level values were extracted from
the Kazhydromet website for the Oral (Ural’sk)
gauging station (RGP «Kazgidromet», 2021). Daily
water level data (cm) are combined into monthly
averages to produce an aggregated water level and
GRACE data set (TCE). Water equivalent thick-
ness (cm) describes monthly average values from
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GRACE satellite gravimetric measurements. Data is
recorded at irregular intervals, usually ranging from
one to three months. The data series in this article
covers the period from April 2002 to December
2021 to ensure equal coverage of the two measure-
ment methods specified. To obtain a homogeneous
time series, rows with missing values in water levels
were removed. Its monthly averages were also cal-
culated to align the period with the GRACE time
series, anomalous values were removed, resulting
in aggregated data (57 records) for analysis. WET,
measured in centimeters (cm), reflects the amount of
water stored in the ground compared to a reference
period.
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Figure 2 — Research Methodology
The research methodology consists of three main stages:

Stage 2 — correlation analysis combined set of
water levels and GRACE using Pearson and Spear-
man methods to assess potential relationships. Cor-
relation characteristics were obtained, indicating the
strength and direction of the relationship between
the two variables. Correlation analysis helps under-
stand the relationship between these variables, and
the linear regression model provides a quantitative
tool for validating satellite data.

Stage 3 — development and evaluation of the
model. A linear regression model was constructed
using water level as the independent variable and
GRACE data as the dependent variable. Model per-
formance is assessed using the coefficient of deter-
mination R

Results

To analyze the water level change, a time se-
ries of data points was obtained from the GRACE
satellite gravimetry pixel covering the city of Oral
(NASA JPL, 2024). Data on the water level (in cen-
timeters) of the Oral (Ural’sk) gauging station were
selected for comparative analysis (RGP «Kazgi-
dromet», 2021). The data series covers the period
from April 2002 to December 2021. Based on the

aggregated data, diagrams were constructed show-
ing changes in water levels in the study area (Fig. 3).

Figure 3 shows the water equivalent thickness
(WET), consisting of data from the GRACE and
GRACE-FO satellites. The data cover the area des-
ignated by coordinates 51.0N, 51.0E — 52.0N, 52.0E.
Positive WET values indicate more water than aver-
age, while negative values indicate less.

Main observational results from the WET time
series:

- in WET over 20 years, ranging from +14 cm
to -10 cm;

- there is a cyclical pattern of highs and lows
every 2-3 years;

- by 2010, WET values declined, with relatively
low values thereafter.

The water level in the Zhaiyk River (Ural) dur-
ing the observation period fluctuated between 8 cm
and 533 cm.

A seasonal pattern is evident in the time series,
with maximums occurring in the spring (March-
May) and minimums in the summer and autumn
months. This schedule corresponds to the hydro-
logical regime of water bodies, which has a direct
dependence on snowmelt, evaporation, and water
consumption.
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Figure 3 — Time series of water level (with trend line) and equivalent thickness

As a result of the analysis, we found a positive
correlation between water level and WET. This shows
that an increase in water equivalent thickness (positive
WET values) generally coincides with an increase in
water level in the Zhaiyk River (Ural). A Pearson coef-
ficient of 0.864 shows a strong positive linear correla-
tion between river water levels and GRACE data.

The Spearman coefficient of 0.806 also indi-
cates a strong positive correlation between river wa-
ter level and WET. A positive value confirms the
tendency for water levels to rise as GRACE water
equivalent thickness increases. A regression model
was constructed, and its metrics were calculated
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(Fig. 4). According to the obtained model, for every
1 cm increase in the water equivalent thickness, the
water level in the Zhaiyk River (Ural) increases by
an average of 178.73 cm.

The equation of the regression model is (1):

Y=17.324*x+178.73 (1)

Where Y — water level (cm), x — water equivalent
thickness, intercept is at 178.73 cm. The determina-
tion coefficient R?equals 0.7459. This linear regres-
sion model can be used to predict water levels from
GRACE data.

5 10 15 20

- 00 -
Water equivalent thickness, cm

Figure 4 — Scatterplot of water level data in the Zhaiyk River (Ural) and WET
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Figure 4 is a scatter plot that shows how the
water level in the Zhaiyk River changed over time,
compared to GRACE satellite gravity data (shown
as equivalent water thickness, WET) from 2002 to
2021. For a specific period (a month), each point
displays the water level and the corresponding WET
value. With a coefficient of determination of 0.7459,
changes in the equivalent water thickness from
GRACE measurements can explain about 74.6% of
the changes in water level. This indicates that mea-
surements made from space and those made on the
ground are closely linked in a straight line. However,
some deviations from the regression line, especially
at high WET values, show that other things may be
at play, such as local rainfall, runoff, economic ac-
tivity, or GRACE’s limited spatial resolution.

Discussion

One of the main limitations of the study is the
minimal geographic resolution of the GRACE data,
which limits its ability to capture localized hydro-
logical variations. GRACE is not suitable for high-
resolution monitoring of specific water bodies,
small streams, or local groundwater changes, al-
though it provides detailed information on changes
in large-scale water storage. To enhance the geo-
graphic specificity of hydrological assessments, this
limitation underscores the need to integrate GRACE
data with in situ observations or higher-resolution
remote sensing products. Despite these limitations,
the analysis of the equivalent water thickness time
series revealed long-term patterns and changes in
surface water storage in the Zhaiyk (Ural) River Ba-
sin over the past 20 years.

Among the causes of seasonal and interannual
oscillations in precipitation, evapotranspiration dy-
namics, human impacts, including agricultural water
extraction, and climate-induced changes in hydro-
logical cycles are those that interact with one anoth-
er. Improving regional water management planning
depends on understanding these components.

With an R-squared value of 0.7459, the re-
gression model revealed a clear positive correla-
tion between water levels and GRACE data. This
information suggests that about 74.59% of the
fluctuation in river water levels is attributable to
GRACE-derived water storage anomalies. Still, the
remaining 25.41% of the variance indicates a range
of hydrological processes generating water-level
variations, including short-term rainfall, uncon-
trolled water abstraction, and snowmelt dynamics.

This work demonstrates the capabilities and limita-
tions of satellite gravimetry in hydrological evalu-
ations, offering significant insights into the corre-
lation between river levels and GRACE-induced
storage anomalies. Future research should focus
on multi-sensor data fusion and advanced model-
ing techniques, including auxiliary datasets such
as machine learning approaches, climate reanalysis
products, or ground-based hydrological observa-
tions to improve the accuracy of validating satellite
data in the Zhaiyk River Basin (Ural) and related
areas.

While the primary motivation for this work was
to assess the potential relationship between GRACE
data and hydrological station data, it is vital to ac-
knowledge the limits in the temporal resolution of
GRACE observations.

Conclusion

This research demonstrated the potential of
GRACE satellite gravimetry data for monitoring and
assessing the relationship between satellite data and
water level in the Zhaiyk River basin (Ural). The
strong positive correlation between river water level
and water equivalent thickness (WET) demonstrates
the value of satellite gravimetry for understanding
hydrological processes.

The linear regression model obtained during the
study explains a significant part of the water level
variability. It also indicates the presence of other
factors such as precipitation, evaporation, and hu-
man activities. This is important considering several
reservoirs are in the upper part of the Zhaiyk River
basin (Ural).

The study’s analysis showed a significant rela-
tionship between river water levels and water equiv-
alent thickness (WET) parameters. It shows that
changes in water reserves, as measured by GRACE
satellite data, are interconnected with fluctuations in
water levels observed at the gauging station in Oral
(Ural’sk) city.

The study results have important implications
for water resource management in the Zhaiyk River
basin (Ural). Further integration of GRACE data
with ground-based observations will enable the de-
velopment of more accurate models incorporating
water levels and satellite data. However, given the
study’s limitations, further research is needed to
refine the model parameters and include other vari-
ables to analyze water level variability in the Zhaiyk
River basin (Ural). Also, machine learning methods

115



Assessing water level variability in the Zhaiyk (Ural) river basin using Grace satellite gravimetry...

can contribute to validating satellite data for aggre-
gating water levels.

The results showed that GRACE has the poten-
tial to predict river water levels. They emphasize the
importance of integrating diverse data sources and
modeling techniques to enhance the understanding
of hydrological processes and mitigate flood risks.

In this study, it is necessary to critically examine
several factors that may affect the reliability and in-
terpretation of the obtained results.

One of the key factors that can distort the re-
lationship between satellite and ground-based mea-
surements is the presence of large and medium-sized
reservoirs, as well as intensive economic activity in
the river basin. Flow regulation, water withdrawals
for agricultural and industrial needs, and the con-
struction of dams and canals change the natural
hydrological regime. This makes it challenging to
distinguish between climate and natural signals in
GRACE data and ground-based observations. In ad-
dition, evaporation from the surface of reservoirs,
especially in dry years, can significantly reduce the
amount of available water.

Comparable effects have been observed in re-
search carried out in other semi-arid regions.

A significant source of uncertainty arises from
the discrepancy in time intervals between GRACE
satellite data, which is presented as monthly aver-
ages, and ground-based hydrological observations,
typically recorded daily.

Even when reducing to a standard time step,
discrepancies may remain due to the different sensi-
tivities of the methods, delays in the river system’s
response to precipitation, water abstraction, or
snowmelt. These discrepancies can affect the mag-

nitude of the correlation coefficients and reduce the
accuracy of the constructed regression models.

The spatial resolution of GRACE (~100-300
km) itself limits the ability to assess local hydro-
logical processes. The use of one or more ground
stations (gauging posts) does not reflect the full
spatial heterogeneity of the basin. In addition, data
aggregation in time and space can smooth out ex-
treme values and hide significant local anomalies.
The GRACE processing method is also subject to
the “leakage effect”, in which the signal from neigh-
boring areas can distort the estimates within the ana-
lyzed basin, which increases the overall uncertainty
of the results.

These constraints, taken together, necessitate
a careful and critically confirmed method for in-
terpreting the acquired results. The integration of
GRACE with high-resolution hydrological models
is recommended to enhance dependability and sci-
entific rigor. The network of ground-based observa-
tions should be expanded, and techniques to adjust
for temporal and spatial mismatches between differ-
ent data sources should be employed. Such actions
will ensure more consistent regional management
decisions and significantly enhance the accuracy of
water resource evaluations.
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CURRENT CONDITION AND DEVELOPMENT PROSPECTS
OF APITOURISM IN KAZAKHSTAN

This article discusses apitourism, which is one of the promising areas for the development of tourism
in Kazakhstan. Apitourism is a type of tourism associated with bees, with their products and their tasting
and consumption. Apitourism is one of the types of tourism that is closely linked to the ecosystem of our
world. By developing apitourism, we not only learn and use the wellness potential of bee products, but
also instill love and care for nature, as well as develop the qualities of tourists’ responsibility to the envi-
ronment. The purpose of this study was the prospect of the development of this type of tourism, as well
as the possibility of its development in Kazakhstan. As a result of the research, a comparative analysis of
international experience in apitourism development was conducted, along with a sociological survey,
and a SWOT analysis assessing the prospects for the development of apitourism in Kazakhstan. To move
beyond general recommendations about adopting international practices, several concrete steps are
proposed. First, pilot tourist routes should be developed in regions with strong beekeeping potential,
such as East Kazakhstan and Zhetisu. These routes could include the installation of small apiary houses,
designated sanitary zones, and informational stands to educate visitors. A key focus should be placed
on human capital: launching short-term training courses and certification programs for beekeepers, tour
guides, and agro-tourism operators at universities and specialized training centers. Additionally, an on-
line platform could be created to facilitate experience-sharing between beekeepers and travel agencies.
Drawing from international best practices, it would also be beneficial to send specialists abroad for
practical training in beekeeping and tourism integration.

Key words: beekeeping, honey, apitourism, apiary, Kazakhstan, SWOT-analysis
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KasakcTaHAaFbl anMTYpU3MHIH, Kasipri »xafAaitbl
MEH Aamy MnepcreKTMBaAapbl

Bya Makanapa KasakcraHAa Typu3MAI AAMbITYAbIH MepcreKkTUBaAbl GarbiTTapbliHbiH, Gipi 60AbIN
TabbIAATBIH anUTYpPU3M KapacTbipbiAFfaH. ANUTYpPM3M OYA apaAapMeH, OAApAbIH GHIMAEPIMEH >KoHe
OA BHIMAEPAIH ABMi MEH TYTbIHbIAYbIHA GaMAAHbBICTbI TYPU3M TYpi. ANMTYpM3M — Oi3AIH SAEMHIH
3KOXYMECIMEH TbIFbl3 BGaMAAHbICTbl TYPM3MHIH 6ip Typi. ANUTYpM3MAI AambiTa OTbipbin, 6i3 apa
OHIMAEPIHIH CaybIKTbIPY 9AEYETIH BiAiNKaHaKoMMan, TaburaTka AereH CymiCrneHLWwiAiK NeH KaMKOPABIKTbI,
COHAAM-aK, TYPUCTEPAIH KOpLUaFaH opTaFa AereH >XayarkepLliAik KacMeTTepiH AambiTambi3. bya
3epTTeyAiH MakcaTbl TYPM3MHIH OCbl TYPiH AAMbITy MepCriekTMBachl, COHAAM-ak, OHbl KaszakcraHaa
AAMbITY MYMKIHAIT 60AABI. 3€PTTEY HOTUXKECIHAE aNMTYPU3MAIT AAMbITYAafbl XaAbIKapaAbik, ToXXiprbere
CaAbICTbIPMAAbI TaAAQY, COHbIMEH KaTap &AeyMeTTiK cayaAHama >keHe KasakcTaHAaFbl anuTypU3MHIH,
Aamy nepcnekTuBasapbid 6araaiTeiH SWOT Taaaaybl XKyprisiaai. XaAbikapaAblk, ToxKipubeHi urepyre
KaTbICTbl >KaAMbl YCbIHbICTAPAAH HAKTbl iC-lIApaAapFa Kewy yiliH Gipkarap NpakTUKAAbIK, KasaMAap
YCbIHbIAQABI. EH aAAbIMEH, OMapTa LuapyallbIAbIFbIHbIH SAEYEeTi XKOFapbl eHipAepAe, MbicaAbl, LLbiFbic
KasakcraH meH XKeTicy aiMakTapbiHAA MUAOTTbIK, TYPUCTIK GarbITTapAbl 83ipAey KaxeT. bya 6arbiTTap
LaFblH OMapTa YMAEpiH OpHaTYAbl, CAHMTAPAbIK, aliMaKTapAbl YAbIMAACTBIPYABI >KOHE KeAyLLiAepAi
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aKnapaTTaHAbIpyFa apHaAFaH CTEHATEPAI KaMTybl MYMKiH. AAaMM KarnmTaAra epekiue KeHIA GeAiHyi
TMIC: YHMBEPCUTETTEP MEH MAaMaHAQHABIPbIAFAH OKY OPTAAbIKTapblHbIH, 6a3acbliHAQ OMapTaLIbIAAPFa,
TYPUCTIK TMATEPre >KoHe arpoTypu3M OrnepaTopAapbiHa apHaAFaH KbICKa Mep3iMAi OKbITy KypcTapbl
MeH cepTudukaTTay 6arAapAaManapbliH iCKe KOCY YCbiHbiAaAbl. COHbIMEH KaTap, oMapTallblAap MeH
TYPUCTIK areHTTIKTep apacbiHAQ Toxkipnbe aamacyfFa apHaAFaH OHAAMH-TIAAT(OPMA KYPY MYMKIHATI
KapacTblpblAaAbl. XaAblKapaAblk, Toxipubere cyieHe OTbIpbin, OMApTa LUAPYALLbIAbIFbl MEH TYPU3MAI
GipikTipy canacblHAQ MaMaHAAPABI LLIETEATE TaFbIAbIMAAMaAAH BTyre Xibepy A€ YCbIHbIAQAbI.

Ty#in ce3aep: apa wapyatibliAbifbl, 6aA, anuTypram, omapta, KasakcraH, SWOT-Tanaay.
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Tekyuiee cocTosiHMe U NepCrneKTUBbl Pa3BUTUS
anuTypu3ma B Kasaxcrane

B AaHHOM cTaTbe pacCMOTPEH anuTypU3M, KOTOPbIN SIBASETCS OAHMUM M3 NMepCrnekTUBHbIX Hanpas-
AEHWUIA AAS pa3BUTUS Typm3ma B KasaxctaHe. ANMTYpuU3M 3TO BMA Typu3ma CBSI3aHHbIA C MuyeAamu,
C MX MPOAYKUMENR U X AerycTaumen v notpebAeHnem. AnUTYpUsM OAMH M3 BUAOB TypmM3ma, KOTO-
pbIi TECHO CBSI3aH C 3KOCMCTEMOM Hallero Mupa. Pa3BuBag anntypmam, Mbl HE TOAbKO MO3HaeM U UC-
MOAb3yeM 03A0POBUTEAbHbIN MOTEHLMAA MUYEAMHON MPOAYKLMM, HO M MpMBMBAEM AOOOBb M 3a60Ty
K MPUPOAE, a TakxKe pa3BMBaTb KauecTBa OTBETCTBEHHOCTU TYPMCTOB K OKpykatollei cpeae. Lleabto
AQHHOTO MCCAEAOBAHMS MPOCAYXKMAQ MEPCreKTMBA Pa3BUTUS AQHHOIO BMAQ TypM3Ma, a Tak>Ke BO3-
MO>HOCTb €ro passutus B KaszaxcraHe. B pe3syAbTate McCcAeAOBaHMS ObiA MPOBEAEH CPABHUTEAbHbII
AQHAAM3 MEXAYHAPOAHOIO OfblTa Pa3BUTUSI anUTYPU3MA, a TakxkKe CoLMoAornyeckmin onpoc n SWOT-
aHaAM3, OLEHMBAIOLLMIA NepPCreKT1BbI pa3BUTMS anuTyprama B KasaxcraHe. YTtob6bl nepeit ot obLumx
pPEKOMEHAALLMI MO 3aMMCTBOBAHMIO MEXXAYHAPOAHOTO OMbITa K KOHKPETHbIM AEMCTBUSIM, NMpeAAaraeT-
cs psia MpakTMueckmx waros. [pexkae Bcero, HE0H6XOAMMO paspaboTarb MUAOTHbIE TYPUCTUYUECKME
MapLUpPYTbl B pErMOHax C BbICOKMM MUYEAOBOAYECKMM MOTEHLIMAAOM, TakMX Kak BocTouHbIin KazaxcraH n
XKetbicy. T MapuIpyTbl MOTYT BKAIOYATb YCTAHOBKY HEGOAbLLUMX MaceYHbIX AOMMKOB, 06YCTPOINCTBO
CaHMTaPHbIX 30H M pa3meLlieHne MH(OPMALMOHHbBIX CTEHAOB AAS NMpocBelleHus nocetuteaen. Ocoboe
BHUMAHME CAEAYET YAEAUTb YEAOBEUECKOMY KarMTaAy: 3arycky KpPaTKOCPOUHbIX 00y4YatoLmxX KypCcoB
1 CepTUMOUKALLMOHHBIX MPOrPaMM AAS MYEAOBOAOB, TYPUCTUUECKMX TMAOB M OMEpaTopoB arpoTypmamMa
Ha 6a3e yHMBEPCUTETOB M CMELMAAM3MPOBAHHBIX yue6HbIX LIEHTPOB. Kpome Toro, BO3MOXXHO CO3AaHMe
OHAQMH-TIAQTPOPMbI AAS OOMEHA OMbITOM MEXAY MUYEAOBOAAMM M TYpUCTUUECKMMU areHTcTBamu. C
OMopo Ha MEXAYHAPOAHYIO MPaKTUKY Tak)Ke PEKOMEHAYETCSl HarpaBASTb CreUmMaAncToB 3a pybex
AAS TIPOXOXKAEHMS CTXKMPOBOK B 06AACTM MUEAOBOACTBA M MHTErpaumm Typusma.

KAloueBble cAOBa: MUEAOBOACTBO, MeA, anuTypu3Mm, naceka, Kasaxcran, SWOT-aHaAu3.

Introduction

Recently, tourism has been responding to the
huge interest of people in ecology and agrotourism.
Given the specifics of the regions of Kazakhstan, we
can say that this is the main motive for organizing
the tourist flow. After the pandemic, Kazakhstan has
an opportunity to develop domestic tourism. Basi-
cally, tourists are looking for active ways to spend
their time, but we need to understand that physical
activity on tours is not important for all tourists, and
the cognitive part of it is also important. Based on
this, new and interesting types of tourism appear.

In recent years, with the development of new
trends in tourism, apitourism has become an in-
creasingly popular activity in Kazakhstan. Agri-

culture continues to be one of the key sectors of
Kazakhstan’s economy. The development of rural
tourism is particularly relevant due to its significant
impact on both economic growth and social devel-
opment. Among the emerging areas of tourism de-
mand is rural tourism, with promising opportunities
for growth, including niche segments such as api-
tourism.

Beekeeping plays a crucial role in maintaining
biodiversity, supporting ecosystems through pol-
lination, and contributing to national economies.
In many countries, including Kazakhstan, the bee-
keeping sector supports rural livelihoods and helps
reduce poverty by generating new employment op-
portunities and providing additional, stable income
sources for local communities. As such, apitourism
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has the potential to become a catalyst for socio-eco-
nomic development in rural areas while promoting
environmental awareness and cultural preservation
(Ilasheva et al., 2014).

Theoretical Framework

Apitourism is a type of tourism related to bee-
keeping. It is known that beekeeping appeared and
developed since ancient times, starting with the rock
paintings of the Stone Age in Europe, where it can
be clearly seen the drawing of people and bees. Bees
existed a long time ago and existed without human
involvement. Scientists have proved that bees lived
with dinosaurs about 135 million years ago (Frisch,
1980). In Kazakhstan, the development of beekeep-
ing began in the Ural Mountains. As it is known,
there was no beekeeping further than the Ural
Mountains at all. The beginning of the development
of beekeeping is considered to be 1786. This date
is indicated by many researchers. S. Baryshnikov,
V. Vorozhbitov, R. Vakhitov, V. Danilin, E. Pan-
kratieva and S. Chernykh played an important and
main role in the development of beekeeping. They
were researchers of the history of beekeeping in the
Southern Altai.

The first person who was the founder of bee-
keeping was Arshenevsky Nikolai Fedorovich. But
the idea to start bees and develop beekeeping in the
Eastern region of the country belonged to Academi-
cian Pallas, who worked in the Rudny Altai for a
long time. He believed that this particular area was
ideal for breeding bees and was surprised by the
abundance of honey-bearing vegetation. And for the
first time bees were brought to the village of East
Kazakhstan, in Bobrovka. However, it was not pos-
sible to deliver the first deck of bees on the first at-
tempt. The first attempts failed because of the cold
weather. And subsequent attempts due to excessive
honey collection. After the successful importation of
bees, which gave several swarms, the development
of beekeeping began to develop rapidly in Eastern
Kazakhstan. Thus, since the beginning of the XIX
century, the beginning of the development of collec-
tive beekeeping in Kazakhstan has been connected
(Temirbayeva et al., 2023).

As already known, the stages of beekeeping
development are divided into several classes: wild
(collecting honey from wild bees in tree hollows)
beekeeping, kolodnyi beekeeping (keeping bees in
non-collapsible logs) and framework beekeeping.
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Currently, the main problem of the develop-
ment of beekeeping is the incidence and death of
bees, which directly affects the maintenance of the
entire ecosystem of the country. In addition, un-
controlled importation of bees from abroad is a
problem, which leads to hybridization of the local
bee population. This affects the purity and strength
of healthy bees. For sustainable development, it
is important to take into account the resolution of
urgent problems in order to ensure environmental
safety in Kazakhstan.

Globally, there is a growing concern about the
mass mortality of bees, a phenomenon that has
become increasingly evident in recent years. The
causes of this decline are multifaceted and include
a range of biological, environmental, and anthro-
pogenic factors. Among the most significant con-
tributors are diseases such as varroatosis, caused
by the Varroa mite, as well as viruses like the wing
deformity virus and chronic paralysis. Other health
threats to bee populations include filamentovirosis,
acarapidosis, nosematosis, critidiosis, ascosphero-
sis, and amoebiosis, as well as braulosis and Euro-
pean foulbrood.

In addition to these diseases, the widespread
use of pesticides and the cultivation of genetically
modified honey plants have been identified as major
stressors on bee health. These factors, in combina-
tion with habitat loss and climate change, contribute
to the alarming decline in bee populations, which
in turn poses a significant threat to biodiversity and
agricultural productivity (Klochko and Lugansky,
2011).

Based on the factors discussed, apitourism
emerges as a promising solution to the challenges
faced by the beekeeping industry. By promoting
awareness of the importance of bees and supporting
sustainable practices, apitourism not only offers an
educational and engaging experience for visitors but
also contributes to the preservation of bee popula-
tions and the overall health of ecosystems.

Table-1 presents the relevance of the develop-
ment of apitourism is several main aspects.

The picture of the development of apitourism
in Kazakhstan consists of a promising opportunity
to improve the country’s economy, preserve nature
and culture, and improve the quality of life of the
local population.

It is also worth paying attention to the factors in
Figure 1 that affect the development of apitourism
and beekeeping in general.
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Table 1 — Aspects of apitourism development

Aspect Description

Natural conditions development of beekeeping and product productivity

A diverse ecosystem and a rich honey-bearing flora, which has a beneficial effect on the

Cultural heritage agricultural tourism

Kazakh beekeeping traditions can attract tourists to rural areas, supporting the development of

Environmental sustainability sustainability

Apitourism contributes to the conservation of biodiversity and the maintenance of environmental

Healthy lifestyle

Apitourism helps to popularize healthy lifestyle among tourists and the local population

E i 1 t ,
conomic developmen effect on the country’s economy

The development of apitourism stimulates small businesses, creates jobs, which has a positive

Medicinal properties

Apitourism combines apitherapy and other therapeutic procedures based on bee products

The inclusion of apitourism in tourist programs offers new activities such as beekeeping workshops,

A variety of travel services
and physical rest of tourists

honey tasting, beauty treatments, meditation and relaxation in apiaries, contributing to the spiritual

Honey quality
standards Weather
conditions
Environmental talott
B e ngi:g‘;?ngn The presence
requirements of honey plants
Soil quality
Diseases and
parasites
Pesticides \ Water quality
and chemicals
The use of
Natural threats Factors modemn
Climate — influencing the technologies
change development of
beekeepin
Ping Access to
specialized
equipment
Professional
education and ) )
training Financial
support
Government b':;‘l’::;iir'"'g
support and
subsidies am::guzggcal Market demand

Equipment E
costs Prices for honey and

bee products

Figure 1 — Factors influencing the development of beekeeping

Kazakhstan has a continental climate with sharp
temperature fluctuations (Karymsakov et al., 2022).
This can have a negative impact on beekeeping, es-
pecially in winter. For example, severe frosts can
lead to freezing of bee colonies. Kazakhstan is also
rich in a variety of honey plants, such as saffron, tur-
nip, sweet clover and clover. However, in some re-
gions (for example, in steppe zones), a lack of flora
may limit the collection of honey.

If we talk about the soil of the country, the soils
in Kazakhstan differ in their properties, which af-
fects the growth of honey plants. In some regions,
such as Zhetisu (Semirechye), the soils are more
fertile, which contributes to a higher yield of honey.
Since water is a critically important resource for
bees, Kazakhstan has problems with water quality
in some regions due to pollution and lack of sources.
This can negatively affect the health of bees.
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Kazakhstan has various government support
programs aimed at the development of agriculture,
including beekeeping. For example, in Kazakhstan
there are several programs to support beekeepers,
such as Bastau Business, organized by the National
Chamber of Atameken, the Enbek program, which
provides grants, loans for businesses in rural areas,
the business roadmap 2025 (Nacional’naja palata
predprinimatelej Respubliki Kazahstan «Atame-
ken»), supporting the export of products, including
honey and bee products. However, the level of fi-
nancing may not be sufficient for large farms.

The demand for honey in Kazakhstan is grow-
ing, especially for organic products. However, com-
petition with imported goods and low honey prices
may limit the income of local beekeepers. Honey
prices in Kazakhstan vary depending on the region
and the quality of the product. In recent years, there
has been an increase in prices for organic honey,
which can be an incentive for beekeepers.

The use of sufficient equipment is an important
factor for the development of beekeeping. Invest-
ments in modern beekeeping equipment can be sig-
nificant. The lack of financial resources for small-
scale beekeepers may limit access to high-quality
equipment.

Beekeeping has historically developed in spe-
cific regions of Kazakhstan, forming part of the
country’s rural and agricultural traditions. In recent
years, however, there has been a notable resurgence
of interest in apiculture, especially among young
people, driven by a growing awareness of ecological
sustainability, entrepreneurship, and rural develop-
ment opportunities.

Also, there is a lack of educational programs
in the country aimed at teaching modern beekeep-
ing methods, which makes it difficult for novice
beekeepers to access knowledge. Such training
programs are provided by the Beekeeping Union
of Kazakhstan Bal-Ara. All training programs can
be found on the official website of the Beekeeping
Union.

Level of knowledge and skills: The education
and experience of beekeepers vary. Lack of access
to information and training can be an obstacle to
professional development. Also, Kazakhstan has
legislation regulating beekeeping, but its implemen-
tation may be ineffective due to lack of control.

The country has environmental regulations re-
garding the use of pesticides and other chemicals.
However, monitoring compliance with these stan-
dards may not be sufficient. This is indicated in the
law on the approval of technical regulations on the
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safety of plant protection products (pesticides). Due
to incorrect compliance with this law, the death of
bees from pesticides is recorded in Kazakhstan.
The use of pesticides in agriculture can threaten the
health of bees. There is growing concern about the
impact of chemicals on the ecosystem. Also, diseas-
es such as nosematosis and varroatosis are common
in the country, which negatively affect the health of
bees. Measures are needed to control and prevent
these diseases (QazaqGeography, 2023).

In this study, the following works by Sarafanov
A.G., Sarafanov A.A. were important, related to
the study of apitourism as a promising type of ru-
ral recreation and business (Sarafanov and Sara-
fanov, 2015), the work of the hereditary beekeeper
of Kazakhstan Guslyakov M., who described how
the development of beekeeping in Kazakhstan be-
gan (Guslyakov, 2012). The work of Ilasheva et al.
(2014) and Aliyeva et al. (2019) talks about the cur-
rent state of beekeeping in Kazakhstan, which helps
to understand the prospects for the development of
apitourism in general.

The presented study examines the current state
and prospects of apitourism development in Ka-
zakhstan. The main focus is on identifying the fac-
tors contributing to and constraining the develop-
ment of this area of tourism, as well as assessing its
potential as an innovative form of rural tourism. The
purpose of the study is to comprehensively analyze
the current situation and determine the directions for
further development of apitourism, taking into ac-
count domestic demand, infrastructural opportuni-
ties and international experience.

Materials and methods

The materials for the study were collected and
studied from various sources, as well as from re-
search reports of the Beekeeping Department of the
Kazakh Research Institute of Livestock and Fodder
Production (Almaty, Kazakhstan).

The theoretical basis of the research is based on
existing scientific approaches to the study of api-
tourism and related areas — ecotourism, agrotourism
and sustainable tourism. The text substantiates the
application of an interdisciplinary approach, includ-
ing environmental, economic and socio-cultural as-
pects. The analysis of the literature made it possible
to identify the main scientific positions, as well as
to identify the research niche in which the present
study is located.

The empirical part presents the results of a so-
ciological survey aimed at studying the perception
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and interest in apitourism among the population.
The sample included respondents from various
regions of Kazakhstan, mainly urban and rural
residents aged 20 to 60 years. The target sampling
method was used. Data processing was carried out
using Microsoft Excel, frequency distributions and
relative indicators were calculated, which allowed
us to obtain a clear picture of the preferences of tar-
get groups.

The analysis of the results showed that the
greatest interest in apitourism is shown by young
and active consumers interested in environmentally
friendly recreation and educational tourism. The
SWOT analysis allowed to systematize the internal
and external factors influencing the development of
apitourism. Strengths (e.g. availability of natural re-
sources, cultural heritage of beekeeping), weakness-
es (weak infrastructure, low awareness), as well as
potential opportunities and threats were identified.

Data collection through an online survey was
conducted between February and April 2024. Liter-
ature analysis and SWOT analysis were performed
in the spring of 2024.

Survey — the study involved 150 respondents
from different regions of Kazakhstan represent-
ing the potential target audience of apitourism.

The questionnaire includes questions about aware-
ness of apitourism, motives for attending the fair,
preferences and expectations from apitourism pro-
grams.

The survey was conducted online using Google
Forms and distributed by word of mouth: The par-
ticipants sent the link to each other via messen-
gers and social networks. This led to the use of the
convenience sampling method. The survey was
conducted among various social groups, including
young people, working professionals, families with
children and pensioners. The data were processed
using methods of statistical analysis, which allowed
to reveal the key trends and barriers in the develop-
ment of apitourism.

The questions presented in the survey help iden-
tify a potential target audience and help raise aware-
ness about apitourism. The first 3 questions of the
survey include data on the age and gender of the re-
spondents. In the first question, we determined the
age of the respondents. The percentage of respon-
dents aged 16-25 was 15%. The number of respon-
dents aged 26-35 years was 35%. The majority of
respondents, i.e. 39%, were respondents aged 35 to
45 years, and 11% were a group of respondents aged
46 years and older (Fig.2).

® 16-25

® 26-35
36-45

® 46

Figure 2 — Age of target groups of consumers

In the next question, we determined the gender of
the respondents. Women took part in the survey the
most, i.e. 75%. The remaining 25% were men. Based
on this, women show more interest than men (Fig.3).

In the next part of the questionnaire, respon-
dents were asked the question: “are you familiar
with the new and young direction of tourism, that is,
with apitourism?” Most of the respondents, that is,

78%, did not know what apitourism was, and 22%
of these people were aware (Fig.4).

To the question “How often do you visit apiar-
ies or beekeeping farms?”, 90% of respondents an-
swered never, 7% replied that they visited the apiary
once, 2% visited several times a year, and only 1%
of respondents visit monthly (those who are closely
associated with beekeeping), (Fig.5).

125



Current condition and development prospects of apitourism in Kazakhstan

® Man
@® Woman

Figure 3 — Gender of possible target groups of consumers

)

Figure 4 — Respondents’ responses on awareness of apitourism

I Never
I Once a year
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I Monthly
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Figure 5 — Frequency of tourists visiting apiaries
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To the question “What are your expectations
from visiting the apiary?” 32 people replied that
they would like to gain new knowledge, 26 people
replied that it was important for them to relax and

enjoy nature, 19 people are interested in tasting bee
products and the remaining 73 people would like
to participate in the beekeeping process themselves

(Fig.6).

I Participate in
practical
classes

I Gain new

knowledge

Relax and
enjoy nature

I Product

tasting

60 80

Figure 6 — Possible interests of respondents during visits to apiaries

Thus, we can draw a conclusion based on the
survey. Therefore, it is necessary to take into ac-
count the directions that are more interesting to
people, in which direction to move when solving
problems with the development of apitourism in
Kazakhstan. Knowing that women are mainly in-
terested in such excursions, it is necessary to take
into account that they will be interested in the ben-
eficial properties of bee products and their use in
the therapeutic aspect.

Age structure of the target audience — The ma-
jority of respondents (39%) are people aged 35 to
45 years, which indicates that apitourism may be in
demand among working adults who strive for health
and environmentally friendly recreation. Young
people (16-25 years) show less interest (15%),
which may be due to lack of information and em-
phasis on other types of active recreation.

Gender differences — Women made up 75% of
the total number of survey participants, which may
indicate a high interest in health and cosmetic prop-
erties of beekeeping products. This opens up pros-
pects for the development of the wellness direction
in apitourism, including apitherapy procedures,
honey SPA programs and health tours.

Awareness of apitourism — 78% of respondents
heard about apitourism for the first time during the
survey, which confirms the need to actively promote
this direction among the population through market-

ing campaigns, social networks and collaboration
with tour operators.

These data testify to the need to include inter-
active programs in apitourism tours, such as bee-
keeping master classes, tastings of various types
of honey, lectures on the ecological importance of
bees. 90% of the respondents have never been to
apiaries, which demonstrates a great potential for
the development of apitourism. To attract tourists,
it is possible to organize trial excursions, thematic
honey festivals, and also cooperate with agricultural
cooperatives.

Comparative analysis of international experi-
ence — studied examples of successful development
of apitourism in Germany, Slovenia, Canada and
other countries for adaptation to the Kazakh market.

Methodological approaches (SWOT analysis,
sociological survey) were developed within the
framework of grant No. BR21882122 and initially
tested in the West Kazakhstan region. In this work,
they were adapted and expanded to assess the pros-
pects of apitourism throughout Kazakhstan.

Results and discussion
Apitourism destinations. Apitourism, as a type
of tourism and a young tourist destination associ-

ated with beekeeping, with bee products, which are
known for their medicinal properties (Klyap, 2011).
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Apitourism is rapidly gaining momentum in many
countries, such as Germany, France, Italy, Canada,
Slovenia, USA, Australia, New Zealand, China,
Spain, Turkey, Georgia.

In Germany, bees are given special importance.
80% of beekeepers have about 10-12 beehives, but
only 2% of them are on a professional basis. Api-
tourism is a special form of ecotourism associated
with the observation and study of bees. This particu-
lar area is developing in Germany, given the grow-
ing interest of tourists and locals in a sustainable
lifestyle. In Germany, it is especially important to
note the long history and tradition of beekeeping,
which dates back several centuries. The country has
seen an increase in the number of beekeepers and a
growing interest in bee products. Due to problems
with the extinction of bee colonies in 2018, Germa-
ny supported the decision of the European Union to
ban the use of neonicotinoids, a group of pesticides
harmful to bees. Next, in 2021, the government of
the country decided that by 2024 the use of herbi-
cides to control weeds, which negatively affect the
health of bee colonies, should be completely stopped
(Bogdanova and Bazhin, 2021).

Germany takes care of the health of bees, thereby
developing programs to protect them. For example,
“Deutschland summt!* (“Germany is buzzing!”),
which seeks to raise awareness of the problem of
bee extinction so that more and more people begin
to take measures to save them. “Bienenretter (“Bee
Saviors”) is a project designed to inform the public
about the importance of bee survival (Kak Germani-
ja zabotitsja o pchelah, 2021).

Many farms in Germany have started offering
tours and workshops related to apitourism. There
are also different approaches to the development of
apitourism in different regions of the country. For
example, tours of well-kept apiaries are popular
in Bavaria, while in the northern part of Germany
honey production is carried out from various lo-
cal plants. Festivals and fairs related to honey and
beekeeping are held in Germany on a regular ba-
sis, which contributes to an increase in the tourist
flow. There are about 130,000 beekeepers in Ger-
many, caring for about 870,000 bee colonies. Most
apiaries are small and medium-sized, with no more
than 25 beehives, and only 1% of beekeepers own
more than 50 beehives. The annual honey produc-
tion is about 20-30 kg per hive, which gives a total
of about 15,000 — 25,000 tons of honey. This covers
only about 20% of the national demand for honey,
as Germans consume about 1.1 kg of honey per per-
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son per year. Germany imports the rest of the honey.

The country also actively supports the protec-
tion of both honeybees and wild bees, of which there
are about 550 species. Local residents and organiza-
tions are often involved in initiatives to create flow-
er strips in fields and install “bee hotels” to enrich
the habitat of these insects.

Slovenia is considered to be the European capi-
tal of apitourism. There are more than 12 thousand
apiaries located here. Slovenia is famous for the va-
riety of apitourism services provided. starting from
a relaxing honey massage and inhalation of the hive
air and ending with an overnight stay in one of the
bee farms. This country is known for its rich bee-
keeping heritage, which makes it more attractive
for tourists. Slovenia also has many projects re-
lated to beekeeping. This country is famous for its
high-quality honey and apitourism services. Festi-
vals dedicated to honey, bees and ecology are held
in Slovenia. There is also a Baroque manor house
in the old part of Radovljica, where the Beekeeping
Museum is located, where you can learn about the
rich history of beekeeping in Slovenia, about the life
of the autochthonous breed of bees “carnica”, about
the phenomenon of Slovenian craft — painted front
boards for beehives. This type of excursion will be
interesting not only for adults, but also for children.
Children will enjoy classes in various workshops,
they will be happy to watch how bees work in the
hive (Pchelovodstvo Slovenii — primer dlja pchelo-
vodnyh derzhav, 2020).

An apiary located in the Slovenian resort town of
Lasko offers visitors unique wellness experiences,
including relaxation and detoxifying massage ses-
sions, accompanied by the calming ambient sound
of' buzzing bees — an example of how apitourism can
integrate health, ecology, and education. There is
also a New Place in the city where tourists will be
treated to homemade apiproducts — including mead
and gingerbread. In addition to goodies, people can
visit the pottery workshop, watch how clay pots for
honey are made in the shape of a bear and a bee.
About 250 species of medicinal herbs grow in Slov-
enska Gorica, among which there are many honey
plants. A place where people can try the healing
properties of these plants.

Beekeeping has significant cultural and eco-
nomic importance in Slovenia. As of 2022, there are
more than 11,000 beekeepers in the country, who
maintain over 200,000 bee colonies. These beekeep-
ers are members of 206 registered beekeeping so-
cieties. There are about 30 registered queen breed-
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ers among beekeepers, who produce about 40,000
queens annually. In Slovenia, bee breeding control
is actively practiced, which helps to preserve the
unique characteristics of carnica, a local subspe-
cies of bees known for their peacefulness and high
productivity. It is also worth noting that beekeep-
ing in Slovenia has been included in the UNESCO
Intangible Cultural Heritage List, which underlines
its importance for the country’s culture and support
for the sustainable development of ecosystems. Sta-
tistics will continue to be generated for 2023 and
2024, but the number of beekeepers and families is
expected to remain stable as interest in sustainable
beekeeping and honey production in Slovenia con-
tinues to grow. If you need more recent data or spe-
cific information by year, I recommend contacting
official sources such as the Association of Beekeep-
ers of Slovenia (Smirnova, 2020).

Apitourism is becoming a more popular destina-
tion in Canada. In Vancouver, apiary tours, honey
production workshops, and beekeeping courses are
held. Fairs of honey and other bee products are often
held in Toronto. Interestingly, there are guided tours
on the roofs of buildings where bees are kept. Ex-
cursions to apiaries in the suburbs and a seminar on
the role of bees in the ecosystem are held in Quebec
City. Visits to local farms are popular in Ontario.
Each of these cities emphasizes the importance of
beekeeping and apitourism. There are 8,400 regis-
tered beekeepers in Canada, who maintain a total
of 672,000 bee colonies producing 34,241 tons of
honey annually. The cost of the collected honey is
an average of 176 million dollars. Half of the “lig-
uid gold” produced is exported abroad, mainly to the
United States. The most interesting thing is that it is
in Canada that there is an opportunity to try varieties
of honey (cypress and maple), which are most likely
not found in European countries.

Beekeeping is actively developing in Canada,
and the statistics of this sector are impressive. There
are about 10,000 beekeepers in the country who
manage more than 600,000 bee colonies. The aver-
age number of hives per beekeeper is about 60, but
this number also includes hobbyists who may have
only a few hives.

Canadian beekeepers annually harvest about 30-
40 thousand tons of honey, and a significant part of
this volume, about half, is exported to the United
States. The average cost of honey on the market has
been growing in recent years, which contributes to
the interest of new beekeepers in this activity (Sta-
tistical Overview of the Canadian Honey and Bee
Industry, 2023).

Kazakhstan can learn a lot from the beekeeping
experience of countries such as Germany, Slovenia
and Canada. First, it is important to pay attention to
hive management methods, which include optimiz-
ing conditions for bees, which helps to increase pro-
ductivity. In these countries, modern technologies
are widely used, such as monitoring the condition of
hives and automating processes, which can improve
the care of bees and improve their health.

Secondly, the development of educational pro-
grams and the exchange of experience between bee-
keepers contributes to professional development.
For example, seminars and practical classes are ac-
tively held in Slovenia, which allows local beekeep-
ers to introduce new methods and technologies.

In addition, it is important to develop marketing
and promotion of bee products based on the experi-
ence of Canada, where attention is focused on the
quality of honey and other products, which helps
to find new markets. The introduction of quality
standards can also play a key role in increasing the
competitiveness of Kazakhstani honey in the inter-
national arena.

Finally, it is worth considering environmental
aspects such as biodiversity support and sustainable
agriculture, which is an important part of beekeep-
ing in Germany and Slovenia. The introduction of
these practices will help Kazakhstan develop bee-
keeping more efficiently and sustainably.

The development of agriculture in Kazakhstan
accounts for about 2.5% of the country’s GDP in
2024, and apitourism can become a driver of its
growth. Compared to 2023, the share of agriculture
in the country’s GDP has decreased. In 2023, the
GDP for the agricultural sector amounted to about
2.8% (Subsidirovanie konechnogo produkta pchelo-
vodstva, 2023).

In Kazakhstan, most of the support is provided
by the state, for example, a law was adopted in 2002.
This Law regulates relations in the field of produc-
tion of bee products, protection, use and reproduc-
tion of bees, their effective use for pollination of
crops and all pollinated flora, creation of conditions
for increasing the productivity of beekeeping, as
well as crop production, ensuring guarantees of re-
spect for the rights and interests of individuals and
legal entities engaged in beekeeping (O pchelovod-
stve, 2024).

Kazakhstan has great potential for the develop-
ment of beekeeping, with the subsequent develop-
ment of capitalism. Table 2 shows the natural po-
tential for the development of beekeeping in the
regions of Kazakhstan.
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Table 2 — Potential for the development of beekeeping in the Kazakhstan regions

Name of the region

Information about the area

South Kazakhstan

There are many honey-bearing plants (goose onions, willows, curly aardvark, red cherry, later — tanned
eremurus, wild onions, ferula, Semenov maple, hawthorn, ash, Turkestan motherwort.), the climate is
favorable for bees. The mountains and the valley provide a variety of vegetation. Tugai honey lands of the
Syrdarya River floodplain give bribes to bees from April to October. Alluvial soil deposits and excessive
soil moisture, high temperatures and the associated strong evaporation create conditions for the growth of
rich moisture-loving vegetation.

Western Kazakhstan

Deserts, semi-deserts, and steppes are located in the western part of the country. There are relatively few
honey plants in this region. For the further development of beekeeping, it is necessary to sow honey crops.
Most of the apiaries in Western Kazakhstan are gradually switching to nomadic beekeeping. For apiaries
in this region, they are first taken to gardens, then to mustard. Bee colonies are placed in a forest belt.

East Kazakhstan

This region has a rich flora for the development of beekeeping. The nature of the East and Altai is also
diverse. Most of the territory is occupied by forests, honey bushes and herbs that can produce from 4 to
6 thousand tons of honey. It can be noted that the main honey collection is provided by large thickets of
acacia. The foothills and mountains are covered with various grasses, but there are thickets of willow
bushes. The peculiarity and advantages for the development of beekeeping are that there are no strong
winds here, the winter is warmer than in the steppe zone, but it is long. There is a lot of precipitation,
which has a beneficial effect on the flora. There are many streams and rivers in the mountains.

Central Kazakhstan

In this part of Kazakhstan, the low Ulutau Mountains and the Central Kazakhstan melkosopochnik are
located. Several beehives should be located at beekeeping points, if there is a lot of precipitation, then you
can get from 5 to 10 kg of honey. Pasture-based animal husbandry is mainly developed in this area, but
cultivated honey plants grow little.

Northern Kazakhstan

There are a lot of meadows and fields in the North Kazakhstan region, which provide a huge food supply.

Especially for bees, there are good areas where grasses and flowers grow.

As mentioned earlier, Kazakhstan has great po-
tential and natural resources for the development of
beekeeping and apitourism. According to the Bu-
reau of National Statistics of the Republic of Ka-
zakhstan, as of the end of 2022, there were 218.4
thousand bee colonies in the republic, which is 10%
more than in 2021, when there were 198.6 thousand.
In 2023, there is an increase in the number of breed-
ing bee colonies, which amounted to 66.8 thousand,
compared with 58.1 thousand in 2022. Of the total
number of breeding bee colonies, 32.3 thousand are
Carpathian bees (Apis mellifera carpathica), 12.2
thousand are Central Russian bees (Apis mellifera
mellifera), and 22.3 thousand are carnic bees (Apis
mellifera carnica). As a rule, statistics show great
results every year, but unfortunately this may not af-
fect the beekeeping industry. Firstly, it has now be-
come difficult to export honey to neighboring coun-
tries due to the excess of pesticides and herbicides,
as well as antibiotics in honey as a result of attempts
to cure unhealthy bees (Ministerstvo sel’skogo hoz-
jajstva Respubliki Kazahstan, 2024).

According to the Kazakh entrepreneur, bee-
keeper Mikhail Kuznetsov, who has been engaged
in beekeeping since 2000 in the East Kazakhstan
and Almaty regions, the trend is that bees are dy-
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ing all over the world. There are many factors that
work together. That’s why farmers are interested
in us. But it takes a very long time for politicians
to understand this. They think bees are just about
honey. And honey is a secondary product, because
the most important benefit from bees is pollination.
If there are no bees, then there will be much less
products on the shelves, this will worsen people’s
lives. Since bees pollinate about 80% of agricul-
tural crops. If bees stop pollinating, the harvest of
vegetables and fruits will be significantly reduced
(Saurov, 2023).

Due to the treatment of plants with pesticides
and herbicides, local beekeepers and their apiaries
are forced to move to forested areas. According to
Mikhail Kuznetsov, apiaries located near the place
where locusts were poisoned lost their farms. The
legislation stipulates that people who are going to
use vegetation protection products must inform bee-
keepers about these 5 days before the start of work,
who have apiaries located within a radius of 7 km.

Among other things, there is a huge problem
with the country’s climate change. If earlier bee-
keepers could predict weather conditions in 2-3
days, now weather conditions change instantly. It
has warmed up in the Almaty region, if this contin-
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ues and Lake Balkhash dries up, beekeeping in the
region will become impossible.

Based on foreign experience in the development
of beekeeping and apitourism, we can say that the
key factors in the development of a successful type
of tourism are the improvement of bee genetics, the
timely introduction of modern technologies, etc.,
as well as the introduction of tourist services. But,

there may be some difficulties in implementing cer-
tain methods for the development of apitourism. In
order to identify strengths and weaknesses, opportu-
nities and threats in Kazakhstan, a SWOT analysis
was conducted (Tab.3). A SWOT analysis was also
performed based on the results of a questionnaire
survey and a study of literature on apitourism and
beekeeping in Kazakhstan and abroad.

Table 3 — A SWOT analysis of the development of apitourism in Kazakhstan

Strengths

Weaknesses

S1. State support for beekeeping in Kazakhstan;

S2. The unique natural wealth of the country, which contributes
to a favorable development environment;

S3. The country has a rich culture and traditions, history,
customs. Thanks to this, apitourism can become part of tour
routes, combining not only an active, but also an instructive part;
S4. Apitourism is a direct way to educate the population and
strive for environmental protection. Since bees play a huge role
in the conservation of nature and the ecosystem of the country;
S5. The country’s export potential, as Kazakhstan begins to gain
popularity in international markets.

W1 Insufficient infrastructure for the development of beekeeping
and apitourism activities;

W2. Marketing is poorly developed at the place of beekeeping
development. Active advertising and promotion of apitourism as
a new direction is needed;

W3 Unfortunately, apitourism services are not suitable for
everyone, someone may have allergic reactions to products and
other services;

W4. There is little awareness among tourists and locals. Because
of this, many people do not know about the existence of this type
of tourism;

WS5. One of the important weaknesses of apitourism is directly
related to the seasonality of the country;

W6. Shortage of specialists in the field of beekeeping, lack of
courses and training programs or their small number.

Opportunities

Threats

O1. The possibility of maintaining natural resources;

02. The development of beekeeping, the training of beekeepers
will lead to the organization of new apiaries, new jobs and a
workforce that will help solve the problem of unemployment;
0O3. Popularization of bee products, to present master classes,
tour routes;

O4. The possibility of acquiring new knowledge;

O5. The integration of apitourism into rural tourism provides an
opportunity for the development and promotion of rural tourism.
The possibility of an interesting experience in nature combined
with apitherapy services.

06. With the increasing demand for natural products and a
healthy lifestyle, there is an opportunity to promote bee products
and their services.

T1. The main threat in the development of beekeeping is the
incidence of bee colonies. This will entail serious consequences
for the ecosystem, the conservation of the beekeeping sector;
T2. Environmental threats (climate change, environmental
pollution), Lack of programs to combat vegetation cultivation,
which affects the health of bees;

T3. Incorrect awareness and fear of bees can cause a negative
experience among tourists and cause unattractiveness.

Having conducted a SWOT analysis of the de-
velopment of apitourism in Kazakhstan, one can
clearly see the gaps in the further development of
this field of activity. Therefore, it is important to
adopt the foreign experience of different countries
for a clearer understanding.

For example, Kazakhstan has several programs
to support beekeepers, such as Bastau Business,
organized by the National Chamber of Atameken,
the Enbek program, which provides grants, loans
for businesses in rural areas, the business roadmap

2025, which supports the export of products, includ-
ing honey and bee products. Also, the country’s
unique natural wealth contributes to a favorable de-
velopment environment. Kazakhstan has a unique
landscape that encompasses steppes, mountain rang-
es, forests and deserts, creating a diverse flora and
fauna. These are a variety of honey plants — clover,
sweet clover, linden, sage, sunflower. In the North
of the country, forests are rich in wild flowers and
shrubs, and there are different climatic zones that
prolong the honey harvest season. Altai and Tien
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Shan are famous regions with unique flora and valu-
able honey.

Kazakhstan has a rich culture, traditions, history,
and customs. The historical traditions of Kazakhstan
are closely connected with nature and beekeeping.
The integration of these cultural aspects into tourist
routes will enrich the apitouristic programs, making
them not only informative, but also authentic. Tour-
ists will be able to learn more about the role of bees
in the life of the Kazakh people, which will make
their visit instructive and unforgettable.

The development of agriculture in Kazakhstan
accounts for about 2.5% of the country’s GDP in
2024, and apitourism can become a driver of its
growth. Compared to 2023, the share of agriculture
in the country’s GDP has decreased. In 2023, the
GDP for the agricultural sector amounted to about
2.8% (VVP metodom proizvodstva za janvar’-ijun’
2024 goda, 2024). Tourist flows stimulate the de-
velopment of local infrastructure, supporting agri-
cultural producers, creating new jobs and increasing
incomes in rural regions. This can be an important
factor for the sustainable development of rural ar-
eas. One of the main advantages of the country’s
agriculture is its vast territory with a low population
density, where wide agricultural land is available.

Insufficient infrastructure for the development
of beekeeping and apitourism activities. The de-
velopment of capitalism requires the availability of
basic infrastructure: convenient roads, recreation
areas, information centers, sanitary conditions and
places for tourists to stay. However, in many rural
regions of Kazakhstan, such infrastructure is under-
developed, which limits comfort and accessibility
for tourists. The availability of convenient and high-
quality infrastructure can increase the attractiveness
of capitalism and expand its capabilities.

Weak marketing and lack of advertising to pro-
mote apitourism. Despite the potential, marketing
in the field of apitourism remains at a low level.
Without active promotion and advertising, many
potential tourists may not even know about this type
of vacation, and as a result, the industry may not
develop properly. The development of advertising
campaigns, the organization of fairs and cooperation
with travel agencies would help to raise awareness
and popularity of apitourism.

Apitourism services may be contraindicated due
to possible allergic reactions. One of the significant
limitations of apitourism is that bee products can
cause allergic reactions. Some tourists, especially
those who are allergic to bee venom or pollen, may
refuse to visit apiaries or participate in apitherapy
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procedures. Therefore, it is important to take into
account medical contraindications, offering visitors
safe alternatives and detailed information about pos-
sible risks.

In Kazakhstan, apitourism has significant po-
tential due to its unique natural conditions, cultural
traditions and growing interest in eco-friendly and
wellness tourism. However, for its sustainable de-
velopment, it is necessary to overcome infrastruc-
tural, environmental and educational problems, as
well as raise awareness among tourists. Strengthen-
ing the beekeeping sector and the introduction of
environmental protection measures will create the
basis for the successful development of apitourism,
which can support the economy of rural regions and
improve the quality of life of the population.

Conclusion

To summarize, this study on the development
of beekeeping and apitourism in Kazakhstan high-
lights important and relevant aspects of the current
state and potential of beekeeping. In addition to the
fact that beekeeping in Kazakhstan has deep roots
since the end of the XIII century, this industry is be-
coming more relevant nowadays. Despite the global
problems that concern beekeeping, the demand for
products and services is not falling.

One of the key aspects that were considered
in the work is the natural and biodiversity of Ka-
zakhstan. Diverse landscapes, mountain and steppe
ecosystems offer diverse sources of nectar for bee
colonies and for their development. After analyz-
ing each region of the country, it can be understood
that the potential for the development of beekeep-
ing is high. But, with its huge potential, there are
many factors that delay the development of this
industry. This is due to global climate change not
only in Kazakhstan, but also around the world. Also,
this is due to the extinction of bee colonies. Due to
excessive treatment with plant protection products,
entire bee colonies and beekeepers suffer. To solve
this problem, beekeepers are forced to roam the re-
gions in search of the best conditions for breeding
bees. Unfortunately, the regional authorities and lo-
cal residents do not always understand the depth of
the whole problem associated with the extinction of
bees. This can lead to the destruction of the ecosys-
tem and significantly reduce the yield of rural areas.
Looking at all these problems through the eyes of
the beekeepers themselves, we understand the se-
verity of the consequences. For this, it is important
to develop apitourism in our country. This will give
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a huge boost to the promotion of rural tourism, cul-
tural enrichment of the population, awareness in the
industry, and teach people to take care of the envi-
ronment.

Apitourism is by all signs a sustainable form of
tourism, does not deplete resources, but contributes
to their enrichment. Its development contributes to
the socio-economic revival of rural areas, ensures
the diversification of agricultural production, and
creates new jobs. Today, one of the most popular
types of tourism is apitourism. This is due to the
growing interest of tourists of all ages, social and
national categories who want to relax in the apiary,
try bee products (honey, propolis, royal jelly, etc.),
study the procedure for making honey, make sure
that the technology and high quality of beekeeping
products are followed. Apiaries are becoming tour-
ist attractions. Especially attractive for tourists are
the products that they produce themselves.

Some specific solutions are proposed beyond
general statements about the importance of adopt-
ing international experience: to organize pilot tour-
ist routes in regions with high beekeeping potential
(for example, East Kazakhstan, Zhetisu). Set up
small apiary houses, sanitary areas and informa-
tion stands. First of all, it concerns education and
human resources. To launch short-term courses and
certification programs for beekeepers, guides and
agrotourism operators at universities and centers.
It is also possible to create an online platform for
the exchange of experience between beekeepers and
travel agencies. Based on international experience
to send specialists in the field of beekeeping to other
countries for training.

Another equally important solution to this prob-
lem may be awareness through social media and
information campaigns. Launch an SMM promo-
tion (Instagram, TikTok, YouTube) with a dem-
onstration of a “day at the apiary”, interviews with
beekeepers, and master classes. To hold an annual

honey and apitourism festival in Almaty, with the
participation of farmers, tourism companies and the
media. State support, including the inclusion of api-
tourism in the list of priority areas of rural tourism
within the framework of the state program “Auyl —
el besigi”. Also, start developing a system of grants
or vouchers for farmers who want to adapt apiaries
to the needs of tourism. Also, one of the solutions
is to launch more apiary tours for private entrepre-
neurs, such as Pavel Konovalov, who, in turn, cur-
rently has a license to conduct excursions to his api-
ary in the Almaty region.
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MCCAEAOBAHUE OLIEHKN KAYECTBA
FT’OCTUHUYHDLIX YCAYT

B ycAoBuMsIX ra06aAm3aLmm U akTMBHOM MOBUABHOCTM HAaCEAEHUS!, FOCTUHUYHbIE YCAYTU CTAHOBSITCS
He MPOCTO IAEMEHTOM MHGPACTPYKTYpPbl, & CTPaTErMyeckMm (hakTopom, BAUSIIOLLMM HA pasBUTUE Ty-
pv3ma 1 (POPMMPOBaHME MMUAXKA AeCTUHaUMK. OAHAKO, HECMOTPS Ha YCTOMYMBbIN POCT FOCTUHUYHOM
MHAYCTPUK, Npobaema obecreveHns 1 CTaHAAPTM3aLMM KauecTBa NPEeAOCTaBASIEMbIX YCAYT OCTaéTcs
OAHOW 13 HaMbOAee OCTPbIX U HEAOCTATOUHO pelléHHbIX. CyLecTByIoLMe CUCTEMbI OLLEHKM KauecTBa
3a4aCTyIO He OTPaXKAIOT PeaAbHbIX OXXMAAHMI M MOTPEBHOCTEN COBPEMEHHDBIX MOTpebuTeAen, ocobeH-
HO B YCAOBUSIX KYAbTYPHOIO U PErMOHAABHOIO MHOroo6pasusi.

B 37Ol CBA3M aKTyaAbHOCTb MCCAEAOBAHUS 3aKAIOYAETCS B HEOOXOAMMOCTH NEPEOCMbICAEHUS 1
MOAEPHM3aLIMM NMOAXOAOB K OLIEHKE KAayecTBa FOCTMHUYHBIX YCAYT C YYETOM FAOGaAbHbIX TPEHAOB M
crneunduKn KAMEHTCKOro onbita. MpakTryeckasl 3HaUMMOCTb NMPEAAAraeMoro nNoAXOAa COCTOUT B pas-
paboTke yCOBepLUEHCTBOBAHHOM CUCTEMbI KAACCMMKALIMM KaueCTBa, OPUEHTUPOBAHHONM Ha PEaAbHbIi
MOAb30BAaTEAbCKMI 3aMpoC U CMOCOOHOM MOBbLICUTH YPOBEHb YAOBAETBOPEHHOCTN KAMEHTOB, @ Tak>Ke
YKPENUTb KOHKYPEHTHbIE MO3MLMU TOCTUHUYHBIX MPEANPUSTUIA.

LleAblo HacTOSILLLErO MCCAEAOBAHUS IBASIETCS aHAAM3 MOHSATUS «KaueCTBO» B KOHTEKCTE rOCTUHUY-
HOro CEpPBMCA, BbIIBAEHME KAIOUEBbBIX aCrMeKTOB ero BOCMpusiTUS U (hOpMUMPOBaHME KOMIMAEKCA PEKO-
MEHAAUMIA MO YAYYLLEHMIO KauyecTBa FOCTUHUYHbBIX YCAYT. METOAOAOIMSI MCCAEAOBaAHUSI OXBaTblBaeT
CPaBHUTEAbHbIN aHAaAM3 CYLLECTBYIOLIMX CUCTEM OLIEHKM KayecTBa B Pa3AMYHbIX PErMoHax M1pa, € ak-
ueHToM Ha EBpony u Asumio, a Takxke anpobaumio aBTOPCKOM KAACCUUKaLMK, OPUEHTUPOBAHHOM Ha
coBpeMeHHble TpeboBaHMs pbiHKa.

KAtoueBble cAoBa: KauecTBO, KAacCMMKaLMs KavecTBa rOCTUHWMYHBIX YCAYT, Typu3m, EBpona u
A3U4, rOCTENPUMUMCTBO.

S.M. Bayandinova, K.E. Lekerova“, R.M. Bayburiev

Al-Farabi Kazakh National University, Almaty, Kazakhstan
‘e-mail: lekerova00@bk.ru

Research on the assessment of the quality of hotel services

In the context of globalization and active mobility of population, hotel services are becoming not
just an element of infrastructure, but a strategic factor influencing the development of tourism and shap-
ing the image of the destination. However, despite the steady growth of the hotel industry, the problem
of ensuring and standardizing the quality of services provided remains one of the most acute and insuf-
ficiently solved. Existing quality assessment systems often do not reflect the real expectations and needs
of modern consumers, especially in a context of cultural and regional diversity.

In this context, the relevance of the study is the need to rethink and modernize approaches to as-
sess the quality of hotel services taking into account global trends and specific customer experiences.
The practical value of the proposed approach is to develop an improved quality classification system,
oriented to real user request and able to increase the level of customer satisfaction, and also to strengthen
the competitive position of hotels.

The aim of this study is to analyze the concept of «quality» in the context of hotel service, identify
key aspects of its perception and form a set of recommendations for improving the quality of hotel
services. The methodology of the study covers a comparative analysis of existing quality assessment
systems in different regions of the world, with emphasis on Europe and Asia, as well as testing an author
classification oriented to modern market requirements.

Key words: quality, classification of the quality of hotel services, tourism, Europe and Asia, hospi-
tality.
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KoHaky# Kbi3meTTepiHiH, canacblH 6aFarayAbl 3epTTey

KahaHaaHy MeH XaAbIKTbiH GEACEHAT MOBUABAIAITT >KaFAaMbIHAQ KOHAKYM KbI3METTEpPi MHppaKy-
PbIAbIMHbIH, KapanaibiM 3AEMeHTI FaHa eMeC, TYPU3MAI AAMbITYAbIH >KOHEe TYPUCTIK AECTMHALMSHbIH,
MMUAXKIH KAAbINTaCTbIPYAbIH CTPATErusAblK, (bakTopbl peTIHAE KapacTbIpblAaAbl. AereHMeH, KOHaKym
MHAYCTPUSICbIHBIH, TYpPaKTbl ©CiIMiHE KapamacCTaH, KOPCETIAETIH KbI3METTEPAIH CanacbiH KamTamachbi3
€Ty MeH CTaHAapPTTay MOCEAECi DAl Ae ©3eKTi 9pi TOAbIK, WeLliMiH TannaraH npobAemasapAbiH, Gipi
60AbIN OTbIp. KoAAaHbICTaFbl cana H6arasay XKyneaepi Ker xarAanAa Kasipri TyTbIHYLIbIAQPAbIH HAK bl
YMITTEPI MEH KQXKEeTTIAIKTEPIH TOAbIK, KaMTbIMalAbl, 8Cipece MOAEHWN >KOHE OHIPAIK aAyaH TYPAIAIK
KaFAanbIHAQ.

OcblfaH 6arAaHbICTbl 3ePTTEYAIH ©3EKTIAIr KOHaKyi KbI3METTEpiHiH canacbiH 6ararayra Aered
K&3KapacTapAbl KaiTa Kapay >KeHe OAapAbl Kasipri >kahaHAbIK, YPAICTEP MeH TYTbIHYLLbIAbIK, TOXiprbe
epeKkLIeAiKTEPIH ecKepe OTbIPbIN XXAHFbIPTYAbIH KaXKETTIAINHAE >KaTblp. Y CbIHbIAbIM OTbIPFAH TOCIA-
AIH MPaKTUKAABIK, MaHbI3AbIAbIFbI — HaKTbl TYTbIHYLLIbI CypaHbICbiHA GaFbITTaAFaH XKOHE KAMEHTTEPAIH
KaHaraTTaHy AEHremiH apTThbipbIn, KOHAKYM KOCiMOpbIHAAPbIHbIH HapbIKTaFbl 6acekere KabiAeTTIAIriH
HbIFaTa aAaTbIH XKETIAAIPIAreH carna KAaccuMKaLMIChl KyMeCiH a3ipAeyAe.

Ocbl 3epTTeYAIH MaKCaTbl — KOHAKYM CEPBUCI KOHTEKCIHAE «Cana» YFbIMbIH TaAAQY, OHbl KaBbIAAAY-
AbIH HEri3ri acrnekTiAepiH aHbIKTay >K&He KOHaKyM KbI3METTEPiHiH camnacbiH >KakcapTy 60MbIHLIA YCbl-
HbICTAp KeLLEeHiH 83ipAey. 3epTTey sAICTEMECI — BAEMHIH TYPAI aiMakTapbliHAaFbl, acipece Eypona meH
A3usl eAAepiHAEri KOAAAHBICTaFbl cana 6arasay XKyMeAepiHiH CaAbICTbIPMaAbl TAAAQYbIH KOHE HapbIK-
TbIH 3aMaHayM TaAanTapblHA HEM3AEATeH aBTOPAbIK, KAACCUPUKALMAHDBI CbIHAaKTaH ©TKi3YAl KaMTUADI.

TyiiH ce3aep: cama, KOHak Y1 KbI3METTepiHiH cana kaaccudmkaumscol, Typmsm, Eypona xeHe

A3Ms, KOHaK KaMAbIAbIK,.

BBenenne

T'ocTHHUYHBIN OU3HEC — ATO CJIOXKHBIIA U TUHA-
MUYHBIA CEKTOP, B KOTOPOM 0c000€ BHUMAHUE yIIe-
JISIETCSI yIOBJIIETBOPEHUIO MMOTPEOHOCTEH KIMEHTOB.
B ocHoBe 3TOro crpemiieHHsl JI€KUT KOHUEILIMS
kauecTBa. CIOBO «KayecTBO» — TEPMHUH, MPOUYHO
BOIICAINMI B HAIll ITOBCEIHCBHBIN JICKCHKOH, HE-
oTheMJIeMasi YacTh OOCYXKJCHHS W OIIGHKH BCEX
aCIIEKTOB HaIllel KU3HU.

Tema wucciemoBaHMsI, CBI3aHHAS C KadeCTBOM
TOCTUHUYHBIX YCIIYT, BRIOpaHa u3-3a OypHOTro pocTa
TYPUCTUYECKON MHIYCTPUU U €€ BaXKHOTO BKJIaJa B
MHPOBYIO PKOHOMHKY. COBpPEeMCHHBIC TEHICHITUU
MyTEIIECTBUA U MOBBILICHHBIM HMHTEPEC K HOBBIM
KyJIbTypaM U MECTaM MPUBOIAT K HEOOXOIUMOCTH
oOecriedeHus: BRICOKOTO YPOBHSI TOCTUHHYHBIX yC-
nyr. OTCYTCTBHE MCUEPIBIBAIONINX HCCIICIOBAHUN
B JJAHHOU 00JIACTH, a TAaKXKe MMOSBJICHUE HOBBIX TPE-
0OBaHUH M OXKUIAHUHN y TIOTPEOUTENCH IENatoT ATy
TEMy OCOOCHHO aKTyalbHOMU.

BaxaocTh KadecTBa TOCTUHHYHOTO CEpBHUCA
JUTst QOPMHUPOBAHHUS MTOJIOKUTEIBHOTO OIBITA TYpPH-
CTOB O CTpaHE U JUIsl IIPUHSATHS PELICHUS O BHIOOpE
KOHKPETHOTO MECTa ISl MOCEUICHUS] HEBO3MOKHO
HeJI0O1eHUTh. [Ipu 3TOM, C y4eToM TOro, YTO 3Ha-
YUTENIbHAsE YaCTh CTOMMOCTHU TYpPUCTHUUYECKOTO IIy-
TEMICCTBUS TPUXOAUTCS HA YCIYTH Pa3MEIICHUS,
BOIIPOCHI KAaueCTBa U CTOMMOCTU 3TUX YCIyI CTa-

HOBATCS onpenesrormuMu paktopamu (bacoBckuid,
2005).

Llenpro peacTOAIIero UCCIeT0BaHUS SBISETCS
aHaIu3 TOHATHS '"KauyecTBO" B KOHTEKCTE T'OCTHU-
HUYHOTO CEPBHCA C IIENBI0 BBIIBICHUS KIFOYEBBIX
ACTIIEKTOB U Pa3pabOTKH TMPAKTHUYECKUX PEKOMEH-
T U1 yIydIIeHus: KadecTBa yciyr. Jis Toro,
YTOOBI JIOOUTHCS TOCTABICHHOW IIEIH, JOJKHBI
OBITH M3YyYEHBI BCE CYIIECTBYIOIINE KIacCH(pUKa-
MU KAa4eCTBa TOCTHHUYHBIX YCIIyT U MPOAHATH3U-
POBaHBI METO/BI OIEHKH KadecTBa, KOTOPHIE aKTy-
AIBHBI B TAaKUX KPYIHBIX PErHOHAX, Kak EBpoma u
A3us.

UccnenoBanne HeceT B ceOe TEOPETUUYECCKYIO
3HAYMMOCTEH B pa3pabOTKe HOBOH KiIacCH(PHUKAIINN
KauecTBa TOCTUHUYHBIX YCIYT W aHaJU3e pasiiu-
YU B TIOJIX0/IaX K OIIEHKE KadecTBa B Pa3INIHBIX
yacTax mupa. [Ipaktudeckas 3HAYUMOCTh PaOOTHI
3aKIIfOYaeTcsl B pa3pabOTKe pPEeKOMEHIAIWH IS
YIIYYIICHHUS] Ka4eCTBA TOCTUHHUYHOTO CEpPBUCA, UTO
ITOMOXET TOBBICUTh YPOBEHBb YIAOBIETBOPECHHOCTH
KIIMEHTOB U YKPEIUTh KOHKYPEHTHBIC IMO3UIUU Ha
PBIHKE TOCTETPUUMCTBA.

MarepuaJj u MeTOAbI
XapakTepucTHKa MaTepuaia NCCIeJOBaHUs OC-
HOBBIBAETCSl HA aKTYAJIbHOCTH MPOOJIEMBI KauecTBa

TOCTUHUYHOTO CEepBHCa B COBPEMEHHOW TYpPHCTH-
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HccnenoBanne OLEHKH KaueCTBA TOCTHHUYHBIX yciayr

yeckoil muayctpuu. McciaenoBanue MpoBOIUIOCH
Ha OCHOBE aHalM3a KiacCU(pUKAIMK KauecTBa ro-
CTUHHYHBIX YCIIYT W MPHUHIIUIIOB OICHKH KadyecTBa
B Pa3NMUHBIX perruoHax Mupa. JJaHHoe mccuenona-
HUE TaKXe MpeIonaraeT BhIpaboTKy cOOCTBEHHOM
KIaccu(puKanuy, YIUTHIBAIOMICH COBPEMCHHBIC
TpeOOBaHUS M OXHJIaHUS KIUeHTOB. lccremosa-
TENBCKUH BOIIPOC: B YE€M COCTOWT IOHSTHE '"Kade-
CTBO" B KOHTEKCTE TOCTUHUYHOTO CEpPBUCA, U KaKHe
(hakTOPBI OTIPEIEIISIOT €T0?

BriaBuraemas ruroresa: CyniecTByeT BO3MOXK-
HOCTh pa3paboTKu COOCTBEHHOH KiIacCH(PUKAIIAN
KauecTBa TOCTHHUYHBIX YCIYT, YYHTHIBAIOIICH CO-
BpEMEHHBIE TPEOOBAHUS KINEHTOB.

DTanbl UCCIIeIOBAHUS:

1. UccnenoBanme CymIeCTBYIOMUX KiacCU(H-
Kalui Ka4ecTBa U METOJIOB €T0 OICHKHU;

2. Co3nanue COOCTBEHHOH CHCTEMBI KilacCHU(H-
KaIlWu;

3. OnpeneneHue pa3Iuuuii B METOAAX OICHKH
KauecTBa B Pa3HBIX PErHOHAX;

4. Pa3paboTka peKOMEHIAIUH JJIsT TIOBBITIICHIS
KauecTBa TOCTUHUYHBIX ycnyr B PecnyOnmke Ka-
3axcTaH.

MeToapl HCCIEeIOBaHMS: aHAU3, CPaBHUTEIh-
HBIM aHaJIU3, CUHTE3 H 0000IIEHHE JaHHBIX.

PesynbTarhl mcciaenoBaHus: MpEIOKeHa HO-
Bast KHaCCI/I(bI/IKaHI/ISI Ka4ueCTBa TOCTUHUYHBIX YCJIYT,
COCTaBJICHHAs aBTOPaMH, U3yYCHBI OCHOBHBIC Pa3-
JIMYKMA B OLICHKE Ka4Y€CTBa B IBYX KPYIHBIX PErUo-
Hax, pa3pabOTaHbl PEKOMEH/IAIIUY JJIs TOBBIIICHUS
Ka4ueCTBa TOCTUHHUYHBIX YCIIYT.

0030p JuTEpaTypHI
Temol wuccieqoBaHUsA OIEHKM KadecTBa IO-

CTHHUYHBIX YCIYT 3aHHMAINCh KakK 3apyOexHbIe,
TaKk ¥ poccuiickue ydenbie. Cpeu WHOCTPAaHHBIX

Ta6auna 1 — Onpenenenus «Kauecrsay

uccieoBareiei 0co00 MOKHO BBIIEIHTH TaKHX
aBTOpoB, Kak: @umun Kortnep, Banepu 3eiitamn
n Kpucrnan I'ponpooc. OHM BHECIH CYyIIECTBEH-
HBIW BKJIQJI B IOHUMaHWH BaKHOCTH KauyecTBa ro-
CTUHHYHBIX yCIyT B UHAYCTPUU TOCTEIPUHUMCTBA.
Nx paboThl MOTUEPKUBAIOT, UTO KIIIOUEBOH (PaKkToOp
ycrnexa B TOCTUHHYHOHM cepe — 3TO yIOBIIETBO-
PEHHOCTh KJIIMEHTOB W TOHWMaHHE WX OCHOBHBIX
NOTPEOHOCTEH.

Cpeln pOCCHICKHUX YUYEHBIX CTOHMT BBIJICIHUTH
Tpyasl B.Ponnonosa, B.)Kykosoii n O.I'onuaposa,
KOTOpBIE 3aHUMANNCh Kiaccupukanuend KadecTBa
TOCTHMHUYHBIX YCIYT, NPEAOCTaBIsIsI TEOopeTHde-
CKyI0 0a3y Ui MPaKTUYECKOTO MPUMEHEHHUSI METO-
JIOB OLICHKH U yJIyUIICHHsI Ka4eCTBa 00CITy>KUBAHUS
B rocTHHHYHOM cekTope (JIsmuma, 2001).

O0cy:k1eHus M pe3yJIbTaThI

MHOecTBO opraHu3aluii MOHUMAalOT Ka4yeCcTBO
KaK COOTBETCTBUEC HEKUM cTaHaapTaM. Takoil me-
TOJ JECHCTBEHEH Ha OINEPAIIOHHOM YPOBHE IpE-
JIOKEHUS YCIIYT, B OCOOEHHOCTSIX, €CIIN YYUTHIBA-
HUC WHAWBUAYATHHBIX >KEIAaHUH W TOTpeOHOCTEH
rocrel yciaoxkHeH. Bmecte ¢ TeM, eciu roBOpuTh O
CTPaTeTUYECKOM YTPABICHNUH, TO TAKOE TPEICTaB-
JICHUE MOXET 0Ka3aThCsl OMACHBIM. Y IPABIISIOIIUM
HEOOXOJUMO BCErja ITOMHHTb, YTO COOTBETCTBHE
CTaHJapTaM ¥ HOPMaM — 3TO HE EIMHCTBEHHOE
YCJIOBHE I TOTO, YTOOBI JTOCTUTHYTH BBICOKOTO
KauecTBa ycayr. [loHmmaHue TOro, Kak KauecTBO
JIOJDKHO TIOBBIMIATHECS BMECTE C PACTYIIMMH TI0-
TpeOHOCTSMU KIIMEHTOB. Pa3Hble aBTOpHI MpHIa-
BaJIN CIIOBY «KA4€CTBO» CBOW YHUKAIBHBIC U MHTE-
pecHble onpenencuus. B Tabnume Nel mpuBeneHbl
OTIPEICTICHIS «KaueCTBa» Pa3HBIX HCCIIeAOBaTENeH
Y pa3HOOOpa3ue B3MJISAI0B HA 3TO BAKHOE MOHITHE
(OrBo3amn, 2011).

Ne Onpenenenne

ABTOp

TpeOOBaHMsI TOTPEOUTEIS.

KauectBo CTCIICHB, C KOTOpOI7I COBOKYITHOCTB IMPUCYIIUX XapaKTEPUCTHUK BBITIOJIHACT

10. Koiipman

JIyYIlIEero KauecTna.

KagecTBo — 310 IIpouecC HENPEPLIBHOT'O COBEPUICHCTBOBAHUS, crrocoo BCICHHUA 61/13Heca,
2 Korjia HeO6XOZ[I/IMO OBITh JIyqui€, COBEPUICHHEE APYTUX, a HE IIPOCTO UMETH IIPOAYKIHIO

VYKkpauHckas accouuanus
KauecTBa

COOTBETCTBUH C €€ HA3HAYCHUEM.

KagecTBO MpoayKInH -COBOKYITHOCTh CBOIMCTB MPOMYKINH, 00YCIOBIMBAIOIINX €€
3 | crt0cOOHOCTH YAOBIETBOPSATH ONpe/ieIeHHbIE IMIHbIE H IIPOM3BOJICTBEHHBIE TOTPEOHOCTH B

M. lamoBai
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TIpooonacenue mabauyvl

Onpenesienne

ABTOp

KagecTBo — cTenens, 10 KOTOPOil COBOKYITHOCTb COOCTBEHHBIX XapaKTEPHCTHK MPOTYKIIUH,
TIpoIiecca MM CUCTEMEI YIIOBICTBOPSIET C(HOPMYIHPOBAHHEIE IIOTPEOHOCTH WITH
OOIIETTOHATHBIC WM 00s13aTebHBIE OXKUIAHNS.

Buknnenus

KauecTBO — COBOKYITHOCTB XapaKTEPUCTHK 00BEKTa, OTHOCAIINXCS K €r0 CHOCOOHOCTH
Y/IOBJICTBOPSTH YCTAHOBJICHHBIC HJIM MTPEJIII0IaraeMple MOTPEOHOCTH.

I. BerukoBcKuit

KauecTBO — COBOKYITHOCTH CBOMCTB U XapaKTEPUCTUK NPOLYKIUHU, YPOBEHb WA BAPUAHT
KOTOPBIX ()OPMHUPYETCs IPOU3BOAUTENSIMHU MIPH €€ CO3AAHUH B LEJISX YAOBICTBOPEHUS
YCTaHOBJIEHHBIX MOTPEOHOCTEH.

A. I'mnueB

KauecTBO — ecTh 00BCKTHBHAS CYIIICCTBCHHAS, OTHOCUTEIBHO YCTOWYNBAS BHYTPCHHSIS
ONpPEeICHHOCTh 1IEJI0CTHBIX MPEIMETOB U SBICHUMH.

B. benobparun

CymiecTByIOT JBa actiekta kadecTa. OJIIH CBsI3aH C MPEACTABICHHEM O Ka4eCTBE BEIIei
KaK 00BCKTHBHOW PEabHOCTH, KOTOPasi HE 3aBHCHUT OT CYIIIECTBOBAHMUS uesioBeka. JIpyroit
aCIIEKT — C TeM, YTO MbI [yMaeM, 4yBCTBYEM M OLIYIIAeM B OTHOIIEHUU 3TONH OOBEKTUBHON
PEaATBHOCTH.

V. Olyxapt

KagecTBo n3/enust Wiin yCIyTd MO>KHO OIIPEIeNTUTh KaK OOIIYI0 COBOKYITHOCTh TEXHUYECKHX,
TEXHOJOI'MYECKUX, IKCIUTYaTallUOHHBIX XapaKTEPUCTUK U3AEIHS WIH YCIYTH, IOCPEACTBOM
KOTOPBIX M3JENHe HIM yciayra OyayT oOTBedaTb TpeOOBaHUSM MOTPEOHTENs IpH ee
9KCILTyaTaIHN.

B. Cuuenko

10

Ilog xadecTBOM MPOXYKLMU ClEIyeT MNOHUMAThb COBOKYNHOCTb €€ OCHOBHBIX IIOJIE3HBIX
CBOMCTB, 00€CMEUNBAIOIINX YAOBIETBOPEHNE OMPEIEIEHHBIX MOTPEOHOCTEH MOIb30BaTENS
TIPY IPUMEHEHUH 3TOH MPOAYKIUH MO LEICBOMY Ha3HAIECHHIO.

JI. BoxxeHko

Hcxons n3 u3noKeHHOro, MOYKHO ClIeNaTh clie-
JTYTOIIIE BBIBOBI:

1.«KagecTBO — 3TO XapaKTEpUCTHUKH, CBOM-
cTBay. To ecTh «kauecTBO» 00JamaeT HEKUMHU OT-
JUTEIHHBIMU TIPU3HAKAMU.

2.«KadectBo — ymoBieTBOpeHHE IMOTPEOHO-
CTEI», O3HaYaeT 4TO «KA4eCTBO» HALIEIEHO HA pe-
3yNbTaT YAOBJIETBOPUTh M OMpPABIATh OKHUIAHMUS,
COOTBETCTBOBATH TPEOOBAHUSIM.

3.«KagecTBO — IpoIecC COBEPUICHCTBOBAHUS
— TO €CTh «Ka4eCTBO» HE JOJKHO CTOSITh Ha MECTE,
0HO HE0OX0MUMO OBITH JTyHIlle, COBEPIICHHEE IPY-
TUX, TOCTOSIHHO YJIy4IIasiCh U Pa3BUBAsCh.

AHanu3 BceX MPEJCTABICHHBIX OMpeeTeHHI
«Ka4ecTBay» IO3BOJSAET YBHJETh, YTO JaHHOE IIO-
HATHE PAacCMaTPHUBAETCA C PA3TUYHBIX TOYEK 3pe-
HUS U 3aBUCHUT OT KOHTEKCTa MpuMeHeHus. M3ydas
oTpesieNieHne «KadecTBa» B Bukumemuum u paboOTHI
I0.U. Kotipmana u I'. BerakoBckoro, MOXHO 3a-
METHTh, YTO OHO TPAKTYETCS KaK COBOKYITHOCTBH
XapaKTepUCTUK WM CBOMCTB, COOTBETCTBYIOIIHX
MOTPEOHOCTSAM WM OXHUJAHUSAM TOTpEeOUTENeH.
Takoe MOHMMAaHHE «KAYECTBa» AKUCHTUPYET BHU-
MaHWe Ha WHIWBUIYaJbHON OIIEHKE M YJIOBIIETBO-
peHuH oTpeOHOCTEl B TpoIiecce B3aUMOICHCTBHS
C MIPOIYKTOM, YCITYTOM WUJIM CUCTEMOW. Y KpauHCKasi
accouuanys KauyecTBa pacCMaTpPUBAET «KaueCTBO»
KaK IMpOIECC HEMPEPHIBHOTO COBEPIICHCTBOBAHMUS,

KOTOPBIM MpeAnojaraeT He TOJIbKO CO3JaHUE MpPo-
TyKITAW BBICIIIETO KaueCcTBa, HO U MPEBOCXOJCTBO B
BeJICHUH OHM3HECa 0 CPAaBHEHHIO C KOHKYPEHTaMHU.
DTO MoApa3yMeBaeT CTPEMIICHHE K ITOCTOSHHOMY
VIIYYIICHHIO BCEX acmlekToB Om3Heca. [lo ompene-
aenuro M.M.IIlanoBana, «KayecTBO MNPOIYKIIMM»
MPEACTABISCTCS KaK COBOKYIHOCTH CBOMCTB, CIO-
COOHBIX yIOBJIETBOPSATH MOTPEOHOCTH B COOTBET-
CTBUU C HA3HAYCHUEM. DTO OMpPEICICHUC BBIICACT
B&XKHOCTH COOTBETCTBUS MPOAYKIIUU CBOCH IEH U
CIIOCOOHOCTH YJIOBJICTBOPSITH MOTPEOHOCTH TIOJb-
3oBarens. l[loHATHE «KadecTBO», IO TPAKTOBKE
A.B.I'mnueBa, TaxkKe CBS3aHO C OOIIEHOHSTHBIMHU
WU 00513aTeTFHBIME OKHJIAHUSMHU, YTO TTOAUYCPKU-
BACT BAXKHOCTh COOTBETCTBUS ONPEACICHHBIM CTaH-
maptaMm w TpedoBaHmsAM. Kpome Toro, mo cioBam
V. Ulyxapra, «KauecTBO» OINHUCHIBACTCS KaK O0BEK-
THUBHASI CYIIHOCTh, HETIOCPEICTBCHHO CBSI3aHHAS C
NpeAMETaMU U SIBICHUSMHU, HE3aBUCUMO OT YEJIOBE-
YECKOTO BOCIPHUATHS. TO €CTh aBTOp MOMUEPKUBA-
€T OOBEKTUBHOCTh KaY€CTBEHHBIX XapaKTEPHUCTHUK.
OrmpeneneHus Tak)Ke YTOUHSIOT, YTO Ka4eCTBO MO-
JKET OBITh PACCMOTPEHO C JIBYX aCIEKTOB: KaK 00b-
SKTHBHAS PCATBHOCTH, CYIIECTBYIONIAS HE3aBUCUMO
OT YeJIOBEKa, U KaK CyOhEKTUBHOE BOCIIPHUATHE STON
peanpHOCTH. W, HAKOHEII, «KaYECTBOY» TECHO CBSI3a-
HO C TEXHUYECKUMU, TEXHOJIOTHUECKUMU U IKCILTY-
ATAIMOHHBIMU XapPaKTEPUCTUKAMU TPOTYKITHH WU
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yCIIyru, oOecrevynBas UX COOTBETCTBUE TpeOoBa-
HUSAM TIOTPEOUTENs, aHATM3UPYS 00a ONpeIeICHHS
B.I'.Cuuenko u JI.U.boxenko.

C pa3BuTHeM Typu3Ma M TOCTHHHYHOW HHIY-
CTpUH, TIOHSTHE «KAa4eCTBO» IMPHOOPETO OCOOYIO
BAXXHOCTh B NOHUMaHHU NPCAOCTABIICHUA T'OCTU-
HUYHBIX yciyr. Hamie wucciefoBaHue MO3BOIHIIO0
HaM €03/71aTh CBOM aBTOPCKUH TEPMHH «KaueCTBOY.
KadyecTBO — 3TO KOMIUIEKCHOE MOHSTHE, BKJIIOYA-
fomee Kak OObEKTHBHBIE XapaKTEPUCTHKH OOBEK-
T4, TaK U CYOBEKTUBHBIC OICHKH, OCHOBAHHBIC Ha
YIOBIIETBOPCHUH TIOTPEOHOCTEH M OXHUIAHHWA TIO-
TpeOuTeNen.

KauecTBO B rOCTHHMYHOM OM3HECE — 3TO MHO-
rOrpaHHOE TOHSATHE, KOTOPOE BKIOYAET B ceOs
Pa3JIMYHBIC 3JICMCHTEI: OT TPaJUIIMOHHBIX CTaHAAp-
TOB KOM(pOPTa U OOCITYKUBAHUS 70 COBPEMEHHBIX
HU3MEPCHHI, TaKMX KaK MEePCOHANM3AINS U IKOJIO-
TMYHOCTh. B Pa3HBIX pernoHax MUpa CYIIECTBYIOT
pa3HOOOpa3HbIe CUCTEMBbI OLICHKH KauyecTBa rOCTH-
HUYHBIX YCIYT, KOTOPBIC OTPAKAIOT MECTHBIC KYJTb-

Tabauna 2 — Knaccuduxanus kauecTBa TOCTHHUYHBIX YCIYT

TypHBIE, SKOHOMHYECKHE M TEXHOJOTHYECKHE 0CO-
o6ernoctu (Capnasckas, 2003).

O dhexTuBHOCTH PadOTHl TOCTUHUYHOTO MpPE-
MpUSATHST B 3HAYUTEIHHON Mepe 3aBHCHUT OT Kade-
CTBa MPENOCTABISIEMBIX YCIIyT. YTpaBlIeHHUE Kade-
CTBOM YCJIYT B TOCTHHHYHOM OW3Hece HaIeleHO
HE TOJIbKO Ha 00OecreyeHne BHICOKOKaueCTBEHHOTO
00CITy’)KUBaHHS, HO W Ha TIOBBIIICHUE KOHKYPEH-
TocriocoOHocTH npennpusitus. [loHsTHe kadecTBa
MIPEJICTaBIAET COO0H 00J1aCTh, B KOTOPYIO KaXKIbIi
BKJIa/IBIBAET CBOI COOCTBEHHBIN OTIBIT.

Tem He MeHee, TJIABHBIM (DaKTOPOM SIBIISICTCS
Y/IOBJICTBOPEHUE KIMEHTA OT TOIYyYaeMbIX YCIYT,
W ycllyra CYHMTAeTCs KAaueCTBEHHOMW, €CJIM OHa CO-
OTBETCTBYET MOTPEOHOCTSIM MOCETUTENS. Y POBEHb
Ka4yecTBa OINpPEJeNISIeTCS TeM, HACKOJIBKO XOPOIIO
O’KU/IaHUsI KIIMEHTA COBMAAIOT C PeabHBIM 00CITy-
KMBaHUEM B TOCTHHHIIE WM pectopaHe. Paccmo-
TPUM, KaK pa3JIMuHbIC aBTOPHI KIACCUPHUINPOBa-
JIM Ka4eCTBO TOCTHMHUYHBIX yciyT B Tabmure No 2
(Lloréns-Montes, 2007).

Ne Kaaccudukanus

ABTOpBI

Kiaccugukarys kauecTBa FOCTHHUYHBIX YCIIyT:

(YHKIMOHAJIBHOM B3aUMOJCHCTBHUH MOAPa3IeICHHN;

00CITyKUBAIOLIUM IIEPCOHATIOM;

00cTy)KUBaHUSI.

- BHyTpeHHee KauecTBO OKa3bIBaCTCs B KAUSCTBE OPraHU3aLMK YCIIyT, TEXHOJIOTUH 00CITy )KUBaHMSI,

- MarepuaiipHast KaueCTBO OTpa)kaeTcsi B 0COOCHHOCTSIX 0(OPMIICHHUSI HHTEpbepa — TU3aiHe,
MeOIMPOBKY, Oelbe, KauecTBa MOCY/bl, HCIOJIB3YeMBIX MaTepualiax u Jp.;

1 |- HemarepuanbHasi KauecTBO IPEACTaBICHA YPOBHEM 0011ero KoM(popra, 3CTeTHISCKUM
odopmiIeHHEM, HATHYUEM MY3bIKaJIbHOTO 0(OPMIICHHUS, PEKIIAMBI;

- [Icuxonoruyeckoe KauecTBO MPOSIBISIETCS B COOMIONCHNH NPUHIMIIOB TOCTEIPUUMCTBA

- HpOﬂOJ’I)Kl/ITeJ'leOCTb 06CJ’[y)KI/IBaHI/Iﬂ OXBaTbIBACT BPEMs OKUAAHMs, OIIEPATUBHOCTD U CKOPOCTH

SImonckue
CIIELIMAIACTHI

Tpu xmaccudukanuy KaqecTBa yCIyT:

HOMepax  Mpou.;

COILIMOJIOTHYECKUX MCCIICIOBAHUN.

- TexHHYECKOe KauecTBO COOIIOICHHE TOCTHHIYHBIM MPEAIPHATHEM CTaHIAPTHBIX TPeOOBaHHH MO
MaTepHaTbHO-TEXHNUECKOH 0a3bl: apXUTEKTYPbI U IITAHUPOBKH 371aHusI, 0opMIIeHHE HHTEpbepa,
obecrieueHHst KaueCTBEHHOI MeOeNbio, HEOOXOIMMBIM 000PYIOBAHUEM JUISl BOIOCHAOKEHUS,
MOCTaBKH TeIa, SHepruy, odecredeHne HHGOPMAIMOHHBIMUA KOMMYHUKAIIMSAMH U IIPOY.;

- OYHKIMOHAIBHOE Ka4yeCTBO CBA3BIBACTCS CO CIIOCOOHOCTHIO EPCOHANA Ka4Y€CTBEHHO BBINOJIHATh
npodeccuoHanbHbIe 00S3aHHOCTH, OTpakaeT 3(p(EeKTHBIC HIEMEHTHI B IPOIIecce 00CITyKUBAHUS
KJIMEHTOB — OIIEPATUBHOCTD Mpoliecca OPOHUPOBAHUS, PETUCTPALIUN U MTOCEICHHs, 00CIY)KHBAaHHUE B

- OTHdeckoe (ConnaabHOE) KaueCTBO — 3TO MO3UIINH MPEIPHATHS Ha PHIHKE, OTIPEIeNICHBI
Ha OCHOBE MOHHTOPUHTA PHIHKA CPEH KINEHTOB, HE3aBUCUMBIX IKCIICPTOB, IPOBEACHHE

B. Paguonos
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TIpooonacenue mabauyvl

Ne Knacenpukanus

ABTOpBI

Knaccuduxanus kauecTna:
- DKOHOMHYHOCTH

MOJY9YEeHHOH B pe3yJbTare IMoJb3€ OT €r0 MPUMEHEHHS.
- HapexHocth

- TexHOIOrHYHOCTH

- Cranpapruzanus

TpeOOBaAHMAM;

- DProHOMHYHOCTH

OTpaxaroT, HACKOJIBKO TOBAp MPUTOAEH U MOTPEOIeHUS.
- DKOIOTHYHOCTb

cpefpl.

OHHM 0TpaXaroT, HACKOJIBKO YPOBEHb 3aTPAT Ha MOKYIKY U SKCILTyaTaIHIO IPOTYKTa COOTBETCTBYET

Onn OTPAXKAKOT, HACKOJIBKO MMPOAYKT SABIACTCA HACKHBIM B IIPOLIECCE SKCILTyaTallunu

OHH 0TpaXKaroT MPUCIIOCOOIEHHOCTh MPOAYKTA K ONTUMAIBHBIM 3aTpaTaM Ha €ro MPOU3BOACTBO,
3 | 3KCIUTyaTanuio ¥ BOCCTAHOBJICHHE B CIy4ae HEOOXOIMMOCTH JI0 3aJaHHBIX [TOKa3aTeJel KadyecTBa.

OTpa)KaIOT COOTBETCTBUE NPOAYKIIUHU YCTAHOBJICHHBIM CTaHAAPTAM Ka4€CTBA U TEXHOJIOTUYCCKUM

OTpaxaroT, HACKOJIBKO MPOIYKIHS SBISIETCS O€30MaCHOM s MOTpeOHUTENel U OKpY KaroIIei

B. XKyxkosa

Krnaccuguxanus xauecTsa:

IIo mecTy B *KM3HEHHOM LIUKIIC;
IIporno3upyemsie;

IIpoexrHble;

IIpou3sBoaCTBEHHBIE;
OKCILTyaTalIOHHBIC;

ITo moTpebuTenbCKUM CBOMCTBAM.

S e

O. I'onuapos

KauecTBo paccMaTprBaeTcs B COCTaBe TPEX KaTeTrOPHiA:
1. TexHuueckoe;

2. DyHKUIMOHAIBHOE;

3. DrHueckoe.

AMepHuKaHCKue
CIIEINATHUCTBI

W3 mpencraBiaeHHON TaOIHIIBI BUTHO, YTO CY-
MIECTBYET HECKOJIBKO MOIX00B K KIacCU(pUKAIINN
KauecTBa T'OCTHMHHUYHBIX YCIYT, MPEIJI0KESHHBIX
Pa3HBIMHU aBTOpaMH. SIMOHCKHUE CTIEMATUCTHI BhI-
JICJISIIOT HECKOJIBKO acleKTOB, TAKUX KaK BHYTPCH-
Hee KauecTBO, MaTepHalbHOE Ka4decTBO, HeMare-
pUaIbHOE KA4YEeCTBO, IMCUXOJIOTMYECKOE KayeCTBO
1 TIPOJODKUTEIHLHOCTE 00cykuBanus. OHU BBI-
JIEJISIIOT 3HAYMMOCTh COOJIOICHUS PUHIIUIIOB TO-
CTENMPUUMCTBA M YJIOBJIETBOPEHUS MOTpeOHOCTEN
KJIMCHTA.

Panmnonor B.B. Bemenser Tpu kiaccuduKaum
KayecTBa YCIYT: TEXHUYECKOE KadeCTBO, (YHK-
[IHOHAIBHOE KAaYeCTBO M ATHYECKOE (COITMAIBHOE)
KayecTBO. TEXHMYECKOE KavyeCTBO CBS3aHO C Ma-
TepUATBHO-TEXHUUECKON 0a30H, (HyHKIIHOHATHHOE
Ka4eCTBO OIICHMBAET CIIOCOOHOCTH NEPCOHAJIA BhI-
MTOJTHATH TIPO(eCCHOHAIBHBIE 00S3aHHOCTH, a dTH-
YeCKOe KauyeCTBO OINPEACISCTCS IMO3UIUEH Tpe-
TIPUSATHS HA PHIHKE.

Knaccudukanus XKykoBoii B. Bkirtouaet s3xoHO-
MUYHOCTD, HA/IEKHOCTh, TEXHOJOTUYHOCTH, CTaH-
JIAPTU3ALUI0, SPTOHOMUYHOCTh U JKOJIOTHYHOCTb.

OTH KaTeropuu OTPAXKAIOT PA3IUYHBIC aCIIEKThI Ka-
YecTBa, HAYMHAS OT COOTHOIIEHHS 3aTPaT U TOJIB3BI
70 0€30MacHOCTH ISl MOTPEOUTENCH U OKpYyXKaro-
el cpeibl.

Ionuapos O.I'. mpeyiaraet kiraccu(UKAIHIO Ka-
YecTBa M0 MECTY B JKMU3HEHHOM ITHKIIE TIPOTyKITHH,
[IPOTHO3UPYEMOMY, MPOSKTHOMY, TPOH3BOJICTBCH-
HOMY, SKCIUTyaTallHOHHOMY U 110 TOTPEOUTENbCKIM
CBOMCTBaM. DTa KIIaCCH(UKAIHSI BBICISCT Pa3iind-
HBIE ATaITbl IpoIiecca o0ecTieueHns KadecTBa, Hauu-
Hasl OT IUIAHUPOBAHMSI JIO IKCIUTyaTallud U OLICHKH
MTOTPEOUTETHCKOTO OITBITA.

AMEpHKaHCKHE CICIUAINCThI K€ OICHHBAIOT
KadecTBO B TpeX KaTEropHsAx: TEXHHUYECKOe, (QyHK-
LMOHATLHOE U 3TUYECKOEe. DTOT MOAXOJ YACISICT
BHAMaHHUE TEXHHUYECKHM XapaKTepUCTHUKaM, (yHK-
LMOHATLHBIM aCIIeKTaM U dTHYECKUM TPUHIUIIAM B
MIPeIOCTaBIEHNH TOCTUHIUYHBIX YCIYT.

Urak, pasHooOpa3ue MpeaioKeHHBIX KIIACCH-
(mkanmit mMomYepKUBaeT MHOTOTPAHHOCTh M KOM-
IJIEKCHOCTh OLIEHKH Ka4yeCTBa TOCTUHHYHBIX YCIYT,
BKJIIOYAsl KaK TEXHWYECKHE, TaK W COLHAJbHEIE,
ACTETUYCCKUE M IICUXOJOTMYECKUEe acleKThl. Bax-
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HO OTMETUTB, YTO BCE ITU KPUTEPUU MOT'YT B3aUMO-
NEHCTBOBATh M UMETh BIHMAHME Ha OOIIYIO OIEHKY
Ka4eCTBa yCIIyI TOCTUHUYHOIO IIPEAIPUATHSL.

Taomuua 3 — Kitaccudukanus aBTopos

Ha ocHoBe maHHBIX Kiaccu(UKaLUi, MBI MO-
JKEeM JIaTh COOCTBEHHYIO KJIACCHU(UKAIUIO KauyecTBa
TOCTHHUYHBIX yciyr B TaOmuue Ne 3.

Ne Knacenpukanus

Yro0 BKJIIOYAET

1 | Texanueckoe Ka4eCTBO

- ApXUTEKTYpHO-CTPOUTENbHbBIE CTAHAAPTHI: COOTBETCTBHE FTOCTUHUYHOTO 31aHUS
APXUTEKTYPHBIM M CTPOUTEIILHBIM CTaHAapTaM, 0€301aCHOCTh KOHCTPYKITHH;

- TexHonornueckast 06a3a: HaJIMIHE COBPEMEHHOTO 000PYIOBaHHMS JUIsi KOM(POPTHOTO MPOKUBAHUS
1 00CITy>KUBaHHs TOCTEH, BKIIIOUAst CHCTEMbI 0€301TaCHOCTH U KOMMYHHUKAITHIA;

- [Ipoeccnonanmsm nepconana: 3pGpekTHBHOCTE PAOOTHI IEPCOHANA B MpoIiecce OPOHIPOBAHS,

HX TTOTpeOHOCTEH;

2 DyYHKIHOHATEHOE perucrpanuu, 00CIy)KUBAHKS B HOMEPAX U JIPYTUX acleKTax 00CIyKUBAHUS;
KayeCcTBO - IIporeccrl 06CTyKUBAHHS: ONIEPATUBHOCTD BHITIOIHEHHUSI OCHOBHBIX MPOLIECCOB, TAKUX KaK
OpOHUPOBAHUE, PETUCTPALIHSL, TPEOCTABICHHUE YCIIYT;
- IIpUHIKITBI TOCTENPUUMCTBA: COOIIONEHIE TIPUHIIUIIOB TUKU U TOCTEIPHUMCTBA CO CTOPOHBI
00CITyKMBAKOIIETO MEPCOHAA;
3 DTUYECKOE KAYECTBO Y H P ’

- OTHOIIECHHUS C TOCTIMH: YBAXKUTEIIBHOC U 3a00TJIMBOE OTHOIICHHUE K TOCTAM, YAOBJIIETBOPEHUE

4 | BpemeHHBII HHTEpBa

- Bpems oxuaHns: MUHUMU3AIMsL BpEMEHH OKUIAHUS [IPU Pa3IMYHbIX IPOLETypax;
- Cxopoctb 00cmyxuBaHus: 3QGEKTUBHOCTD U ONEPaTHBHOCTb IPEAOCTABICHUS YCIYT;

MarepuanbHo-
5 KOJIOTUYECKOE
KauyeCTBO

Ka4yeCcTBEHHOE Oelibe U rnocyna,

00I1IECTBEHHBIX 30HAX;

- KagectBennoe oopmiieHne nHTEphepa, CTHIBHBIN qu3aiiH, koMdopTadenpHas MeOelb,
- Obecrnieuenne rocTelf BHICOKOKaYECTBEHHBIMHU U SKOJIOTHYHBIMU MaTe€pUaIaMi B HOMEpax 1

- Yerryru SBISIOTCS 0€30IIacHBIMH JUTS ITOTpeOuTeNeil 1 OKpysKaromieit cpeibl.

[Ipepnaraemas kinaccuuKamnus KadecTBa To-
CTHMHUYHBIX YCIYT OTIMYAeTCs OT OOJBIIIMHCTBA CY-
IIECTBYIONINX MOJXO/I0OB CBOEH KOMIUIEKCHOCTBIO,
MEXIUCUUIUIMHAPHOCTBIO M AKLIEHTOM Ha COBpE-
MEHHBIC TPSH/IBI YCTOWYMBOTO PA3BUTHSI M KIIMEHTO-
OpUEHTUPOBAHHOCTU. B oTIMuMe OT TpaauIIMOHHBIX
MOJIeJIeH, COCPENOTOUEHHBIX MPENMYIIIECTBEHHO Ha
TEXHUYECKUX WM CEPBUCHBIX MapaMeTpax, AaHHAs
CHCTEeMa OXBaThIBACT TATH B3aWMOOTOIHSIONINX
HU3MEPEHUI: TeXHUYeCKoe, (PyHKIMOHAJIBHOE, 3TH-
YecKoe, BpEMEHHOE U MaTepHaIbHO-OKOJIOTHIECKOe
Ka4ecTBO. JTO MO3BOJIAET OLEHHBATh TOCTUHUYHBIE
YCIYTH HE TOJIBKO C TMO3MIMA UHOPACTPYKTYPHI U
[IEpPCOHAJIA, HO U C YYETOM ATUKH B3aUMOICHCTBUS,
BpPEMEHHBIX MTapaMETPOB CEPBHCA M SKOJOTHIHOCTH
MIPEIOCTABISEMBIX YCIIYT, YTO OCOOCHHO aKTYaJIbHO
B YCIIOBUSAX PACTYILEro 3anpoca Ha YCTONYMBBIA U
0CO3HaHHBIA Typu3M. Takol momxom obecrieunBa-
eT Oosiee MOTHOE W COATAHCUPOBAHHOE TTOHUMAHHUE
YPOBHS KayecTBa, COOTBETCTBYIOLIEE OKUAAHUSIM
COBPEMEHHBIX ITOTPeOUTENeH U TPeOOBAHUSAM PHIHKA.

OueHka KayecTBa YCIyr U MPOAYKTOB SIBIISICT-
CSl KIIFOYEBBIM DJIEMEHTOM COBPEMEHHOT'O MHPOBO-
ro OuszHeca. B pa3HbIX yroyikax Mupa CyIIeCTBYIOT
paszHooOpa3Hbie CUCTEMBI U METOJIbl OLICHKH Kaue-
CTBa, KaxxJasi U3 KOTOPBIX OTPAXKACT YHUKAJIbHbIC

142

KyJIbTypHBIC, DJKOHOMHUYECKHE U OPTaHU3AI[HOHHBIC
0COOCHHOCTH pernoHa. PaccMoTpuM JiBa OCHOBHBIX
MOJIX0J1a K OIICHKE KauecTBa YCIIYT U MPOIYKTOB —
eBporeiickuil u azuatckuid. Kaxmas u3 sTux cucrem
MMEET CBOU COOCTBEHHBIE OCOOCHHOCTH ¥ TIPUHITH-
TbI, KOTOPBIE OKA3bIBAIOT BIUSHUE HA TOCTHHUYHYIO
WHAYCTPUIO M KAa4eCTBO INPEIOCTABICHUS YCIyT B
COOTBETCTBYIOIMX pernoHax. B Espore cucre-
Ma OLICHKH Ka4eCTBa TOCTHHHYHBIX YCIIYT HIMPOKO
MpU3HaHA M HCIONB3YEeTCs IS KIACCH(HKAIMH
TOCTHHUI[T U PECTOPAHOB. TaM CHCTEMBI OIICHKH
KayecTBa TOCTHMHUYHBIX YCIIYT 00J1aJaeT CBOMMH
ocobeHHOCTIMHU U mojxonamu. CaMble M3BECTHBIC
CHUCTEMBI OIICHKH KayecTBa TOCTHMHUYHBIX YCIYT B
EBpomne Brirogarot B ce6s (Gronroos, 1984):

1. AA Hotel and Restaurant (BenukoOpuranusi):
Accommanus «AAy mpeaocTaBiIseT ONCHKHU JJIs TO-
CTUHHII U pECTOpaHOB B BenukoOpuranuu. OHU UC-
[IOJIB3YHOT CUCTEMY 3BE3JIHBIX PEUTHHIOB, OLIEHU-
Basi KOM(OPT, YPOBEHb OOCITY)KMBaHUS U KaueCTBO
KyXHU;

2. Relais & Chateaux (®paniusi): 310 QpaHILy3-
CKas accoIuarys, KOTopas MpeaCTaBIIsIeT POCKOII-
HbI€ TOCTUHUIIBI U pecTopaHbl. OHU OIICHHBAIOT
TOCTHUHMIIBI ¥ PECTOPAHBI 110 BBICIIMM CTaHJIapTaM
KaueCcTBa, BKIIt0YAs KYyJIUHAPUIO U CEPBUC;
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3. Dehoga (I'epmanust): ['epmanckas accouma-
[UsI TOCTUHUYHBIX M PECTOPAHHBIX TPEIIPHUSITHH,
Dehoga, npucyxaaer oueHKH roCTHHUIAM B lep-
MaHUH, YIUTHIBAs YHCTOTY, KOMGPOPT U OOCITYXKH-
BaHHE;

4. Hotrec (EBporretickasi TOCTHHUYHASI aCCOITH-
anus): Hotrec oObennHsIeT TOCTHHUYHBIE ACCOLMA-
MU U3 Pa3HBIX cTpaH EBporbl u 3aHMMaeTcs pas-
paboTKOM CTaHIAPTOB KAUeCTBa U CePTUDHUKALINN;

5. Michelin Guide (I'mp Mumnen): neicTByer
BO MHOTHX €BPONEHCKUX CTpaHaX, MPUCBauBas pe-
CTOpaHaM U OTEJISIM 3BEe3HbIC PEHTHHTH;

6. ISO 9001 (mexaynaponuslii ctannapt): He-
KOTOpBIE €BPOIEHCKHE OTENH TakXKe MOTYT OBITh
cepruduuupoBansl o cragaapty ISO 9001, koto-
PBIN TOZpa3yMeBaeT COOTBETCTBHE BHICOKUM CTaH-
JapTaM yrpaBieHHS Ka4eCTBOM.

CymiecTByomye CUCTEMbI OIEHKH TOCTHHWY-
HBIX yciyr, Takue kak AA Hotel and Restaurant
(Bemuko6puranusi), Relais & Chateaux (Ppanmus),
Dehoga (I'epmanus), Hotrec (mambeBpomenckas
accormarus), Michelin Guide, a take ISO 9001,
NPEACTaBIAIOT CO00M WHCTUTYUMOHAIU3UPOBAH-
HBIE MOJIEJIH, HAIpaBJICHHbIE HAa CTaHIAPTU3AIINIO
U CepTU(UKALNIO KaueCTBa B UHLyCTPUHU TOCTEIIPH-
MMCTBa.

AA, Dehoga u Hotrec ucrionb3yror 3BE3/IHBIC
PEUTHHTOBBIE CHUCTEMBI, (DOKYyCHPYSICh IpenMyIie-
CTBCHHO Ha MAaTepUalbHBIX U CEPBUCHBIX Xapak-
TEepUCTUKAx (HaIpUMep, YUCTOTa, KOM(OPT, OCHA-
HIeHue HoMepa, Hajau4yue yaoocTB). OHU SBISIOTCS
HaAEKHBIMA HMHCTPYMEHTAMU CEepTHU(PHUKAIUH, HO
BO MHOTOM OTpaHMYEHBI TEM, YTO HE YUHTHIBAIOT
[IEHHOCTHO-ITUYECKUE, IKOJIOTUYECKHE W BPEMEH-
HBIE TapaMeTPbl B3aUMOJIEHCTBHSA C KJIMEHTOM.

Relais & Chateaux u Michelin Guide, nampo-
THUB, J€TA0T YIOp HAa UCKIIOYHUTEIBHOCTh U BBICO-
KW YPOBEHb FaCTPOHOMHYECKOTO ¥ TOCTHHUYHOTO
cepBHcCa, HO 3TH MOJIEIN OPUEHTHPOBAHBI IPEUMY-
IIECTBEHHO Ha CETMEHT luxury, He oTpakas moTpeo-
HOCTH MacCOBOT'O TypUCTa U HE IPUMEHHUMBI K M-
POKOMY CIIEKTPY TOCTHHHIL CPETHETO YPOBHSI.

ISO 9001, B cBOtrO OYepenb, MPENCTABISIET CO-
0ol yHHBepCalbHBIA CTaHIAPT YNPaBICHUS Kade-
CTBOM, IPUMEHUMBII HE TOJIBKO B TOCTUHUYHOH OT-
pacnu, Ho 1 B IpyTrux cdepax. Ero cumpHas ctopona
— 3TO CUCTEMHOCTb U OPUEHTHPOBAHHOCTH Ha IMPO-
[IECCHOE yTpaBJCHHE, OJHAKO OH HE PACKPHIBACT
creun(uKy NepCOHATN3UPOBAHHOTO KIMEHTCKOTO
OTIBITA M HE YUUTHIBAET KyJbTYypHO-TIOBEIEHIECKHE
0CcOOEHHOCTH Chepbl TOCTENPUUMCTBA.

T'ocTuHMYHAs MHYCTPHUS B CTpaHax A3HMM Urpa-
eT Bce Oosiee BaXKHYIO POJIb B MHPOBOM TYpPH3ME,

MpUBJIEKAass MUJUIMOHBI TYPUCTOB M3 Pa3HBIX YIroJj-
KOB IITAHEThl. A3MAaTCKUM KOHTHHEHT Ipejara-
eT pa3HooOpa3Hble KyJBTYpHbIE OOraTrcTBa, MpH-
POIIHBIE KPacOThl M TEXHOJOTHYECKHEe WHHOBAIIWH,
Jienas ero NpUBJIEKaTeIbHBIM MECTOM sl ITyTe-
mecTBUi. B mensx obecrieueHnst KoMpopTa U BBICO-
KOTO ypOBEHsI 00CITyKMBaHUsI, HEOOXOMMa CHUCTE-
Ma OIeHKH KayecTBa TOCTHHUYHBIX YCIyT. CTpaHsl
A3HU TIPENICTABISIOT Pa3sHOOOpa3ue KyJIbTypHBIX,
TEXHOJIOTUYECKNX W TOCTENPHUUMHBIX aCIMEKTOB,
YTO OTPAXKAETCs B X COOCTBEHHBIX CHCTEMaX OLICH-
KM KadecTBa. BOT HECKOIBKO M3BECTHBIX CHUCTEM
(Shergill, 2004):

1. Cucrema JTB Quality Assurance (JQA) B
Snonuu npeacTapisieT coOOH 0JIHY U3 Hauboee 13-
BECTHBIX (popM H0OpoBOIBHON cepTudukanmu. OHa
(okycupyeTcst Ha TaKMX MOKa3aTelsX, Kak YUCTOTa
MTOMETIEHNH, KOMPOPT MPOKUBAHMUS, KA4eCTBO TH-
TaHuA U od1iee oOcmyxuBanue. be3sycioBHO, crilb-
HOH cTopoHO JQA SBISETCS CTPOTOCTH CTaHAAp-
TOB, JUCIHUIUIMHUPOBAHHBIA MOJXOA K CEPBUCY H
o0111ee COOTBETCTBME HOpPMaM SITOHCKOW KYJBTYPHI
TouHOCTU. OJHAKO, HECMOTPS Ha BBICOKYIO CTENIEHb
(hopmanmzanmy, MO/IETh B 3HAYNUTENBHON CTETIEHU
OpPHEHTHPOBAaHA HA TEXHUYECKHE M OBITOBBIC Mapa-
METpBI, B TO BpeMs KaK IMOIIMOHAIbHAS COCTaBIs-
fofas 00CITy>KUBaHHUSI, SKOJIOTHUYECKUE aCIEKThl U
BpPEMEHHBIE XapaKTEPUCTHKH cepBuca (HampuMmep,
JUINTENBHOCTh OKMJAHUSI WJIM CKOPOCTh Pearupo-
BaHUs TIEPCOHANA) OCTAIOTCS BHE cephl aHaIm3a.
OTO OorpaHMUYMBacT €€ MPUMEHUMOCTh B KOHTEKCTE
COBPEMEHHOT0 KJIMEHTCKOTO OIBITa, TJe BCE OOIb-
LIYIO POJIb UTPAIOT CKOPOCTh U MEPCOHATN3UPOBAH-
HOE B3aUMOJICICTBHE.

2. Kuraiickas cucrema, npeacrasinennas China
National Tourism Administration (CNTA), siBset-
Cs1 TOCY/IapCTBEHHOM PEUTHHTOBOM MOJIENbIO, TIPE-
TIOJIarafoIe CTPOTryI0 UepapXHI0 Ha OCHOBE yCTa-
HOBJIEHHBIX CTaHAapTOB. OCHOBHOMW aKIIEHT CleIaH
Ha 06€301M1acHOCTH, CAHUTAPHBIX HOPMaXx, MpoIieccax
00CITy’)KUBaHUS M ypOBHE (pr3HdIecKoro Komdopra.
OTO MOITHBIH MHCTPYMEHT KOHTPOJS KadecTBa B
MacmTadax rocygapcTsa. Tem He MeHee, cucTeMa
CTpazaeT OT H30BITOYHONH YHUDHUIIMPOBAHHOCTH,
YTO MPHUBOJAUT K CHHMKCHHIO TMOKOCTH B OIICHKE
Pa3HOIIAHOBBIX TOCTHMHHUYHBIX (hopmaToB. Kpome
TOr0, OTCYTCTBYET BHMMaHHE K MEepCOHAIU3AINU
KIIMEHTCKOTO OMBITA — BCE TOCTHHUIIBI OIEHUBAIOT-
Csl IO OJJMHAKOBBIM IIA0JIOHAM, HE YYUTHIBasl pas-
HOOOpa3ne oxXugaHuii rocteid. Takke He BKITFOUCHBI
aCHeKThl 3TUYECKOIO B3aUMOJICHCTBHS C KJIMEHTa-
MH, YTO B@KHO B YCJIOBHUSX TJ00aM3aliy U BO3-
pactanus ponu soft skills B cepe ycyr.
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3. Cucrema Thailand Tourism Standard (TTS)
CTPOUTCS Ha MparMaTHYHBIX, HHIYCTPHAIHHO-OPH-
EHTHPOBAHHBIX KpuTepusix. OHa OLEHHUBAaET ypo-
BEHb CepBHCa, 0€30MacHOCTh, WH(PPACTPYKTYpPHBIE
peurenuss U1 kompopT. ITo nenmaeT e€ 0COOCHHO
yAOOHOW JJIT MaCCOBOTO TIPUMEHEHHSI, 0COOCHHO B
MOMYJISIPHBIX TYpUCTHUYECKUX 30Hax. OpHaKo JaH-
HBIA TIOJTXOJ] OPMEHTHPOBAH MPEUMYIIECTBEHHO Ha
U3MEpUMBIE, (OKECTKHE)» MOKa3aTelu, UTHOPHUPYS
SMOIIMOHANFHYIO IIEHHOCTh CEpPBHCA, HJKOJIOTHY-
HOCTb TOCTMHUYHOI'O MPOJYKTa, a TAKKE BPEMEH-
HbIE TapaMeTphl B3aMMOACWCTBUS C KIHUEHTOM.
Taxum oOpazom, mozens TTC, HECMOTps Ha CBOIO
MPaKTHYHOCTh, HE OXBATHIBACT PSAA KPUTHUYECKH
Ba)KHBIX KOMIIOHEHTOB, KOTOPBIE (POPMHUPYIOT Kade-
CTBO COBPEMEHHOT'0 TOCTEBOTO OTIBITA.

4. Ocoboe mecto 3annmaeT Singapore Quality
Class (SQC) — cucrtema, mpeacTaBisronias co0oit
YHUBEpCAJIBHBI MHCTPYMEHT OLIEHKM KadecTBa
B Pa3iMYHBIX OTPACIAX, BKIIOYAss TOCTHHHYHBIHA
cexktop. B ocHoBe SQC — mpuHIUIEBI yIpaBieH-
YECKOTO KayecTBa, KIMEHTOOPHEHTHPOBAHHOCTH,
CTPATETUYECKOTO PA3BUTHS U OLEHKH BHYTPEH-
HUX TIPOIECCOB. DTO CUCTEMHO BBICTPOEHHAS MO-
JIeNb, XOPOIIO MOAXOAsIas I ayiuTa U pa3BH-
T Ou3Hec-cTpykTyp. OMHAKO MMEHHO I10 ITOH
MpUYMHE OHA CHJIbHEE OTpaykaeT APPEKTUBHOCTH
MEHEKMEHTa, YeM pealbHOe BOCTIPUATHE YCIyT
roctsiMu. B He#ll QparmeHTapHO NpecTaBlICHBI
ITUYECKHE AaCIEKThI, DKOJOTHYECKHE MPHOPHUTE-
Thl, @ TaK)K€ OTCYTCTBYET YETKas IIKaja OLEHKH
BPEMEHHBIX ¥ YMOLMOHAIBHBIX HHANKATOPOB, YTO
CHUXKaeT €€ MPUMEHUMOCTh B IIEJISIX OLIEHKU Cep-
BHCA C MMO3UIINN KIINEHTA.

Taxum 06pa3oM, TPOBEAEHHBIN CPAaBHUTEIbHBIN
aHaIn3 JIEMOHCTPUPYET, YTO BCE YETHIPE a3MaTCKUE
MOJIETHN UMEIOT CHJIBHBIE CTOPOHBI, CBS3aHHBIE C CH-
CTEMHOCTBIO, 0O€30TMaCHOCTBI0 U YIPABISEMOCTHIO
kauecTBa. OJIHAKO OHM B 3HAYMTEIBHON CTENEHH
WTHOPHPYIOT KITIOYEBBIE MapaMeTpbl COBPEMEHHO-
IO cepBUCa — TMOKOCTh, SKOJIOTHUECKYIO YCTOWYH-
BOCTH, STHKY OOCITYKWBaHUS, TMEPCOHATH3AINIO H
JUHAMHYHOCTB MpOLECCOB. B 3TOM KOHTEKcTE CTa-
HOBUTCS OYEBUAHON HEOOXOJMMOCTH B Oojee WH-
TErpajJbHON W MHOTOYPOBHEBOH KilacCHU()UKAIMH,
YYUTHIBAIONIEH KaK OOBEKTHBHBIE, TaK M CyOBEK-
TUBHBIE aCHIEKTHI KAYECTBA TOCTUHUYHBIX YCIIYT.

CpaBHEHHE €BPOTICHCKUX U a3UATCKUX MOJICIICH
OLIEHKH TOCTMHHYHBIX YCIYT TO3BOJIAET BBIIBHUTH
(yHIaMeHTaTbHBIE OTIMYHS HE TOJBKO B KyJb-
TYpPHBIX NPHOPUTETAX, HO U B METOAOJIOTMUECKUX
MIPUHIINTIAX, JEKAIINX B OCHOBE CHCTEM CepTH(H-
Kauuu. EBponelickue cuCTeMbl, Kak MPaBUIIO, Pa3-
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BUBAIOTCS B KOHTEKCTE PBIHOYHON KOHKYDPEHIIMH,
YACTHBIX CTAaHAAPTOB M MOTPEOUTENHCKON Audde-
pEeHLMAINH, TOTAa KaK a3MaTCKUE — IO/ CHIIbHBIM
BIIMSIHUEM TOCYJIAPCTBEHHBIX PETYIISTOPOB U UHITY-
crpuanbpHoro mbinuieHus (Robledo, 2001).

B eBpormeiickoif mpakTHKe HaWOONIbBIIEE pac-
MPOCTPaHEHHE MOJTYUYMIM TaKHe CUCTEMBI, Kak AA
Hotel and Restaurant (BenmukoOpuranus), Relais &
Chateaux (®panuus), Dehoga (I'epmanmust), Hotrec
(manbeBponeiickas opranmzanms), a Take [SO
9001 kax yHMBEpCaJbHBIM MEXIYyHapOIHBIN CTaH-
JIapT. OTH CHCTEMBI XapaKTepH3yIoTcsd THOKOi
IIKAJION OLIEHKH, BKIIIOYAIOIIEH IIUPOKUI CHEKTP
KPUTEPHEB — OT apXUTEKTypHOTO COOTBETCTBUS U
KoM{QopTa A0 TaCTPOHOMHYECKOTO YPOBHS U 3TUKU
obcmyxxkuBanus. OCOOEHHO CTOUT OTMETHThH, UYTO B
EBpPOTCHCKON MOJENN BBICOKO Pa3BHUTBHI ACHEKTHI
SMOIIMOHAIFHOTO BOCIIPHUATHS CEpBHCA, a TaKkKe
OpHEHTAlMs Ha WHAWBUAyaJIbHBIC HPEANOYTCHUS
rocreid. Kpome TOro, He3aBUCHMOCTb PEHUTHHIO-
BBIX opraHmzauuii (Hampumep, Michelin, Relais &
Chateaux) ciocoOCTBYeT BBICOKOW JTOBEPUTEIHHO-
CTH CO CTOPOHBI MOTPEOUTETICH.

B cBow ouepenp, a3smaTCKUE CHUCTEMBI, Ta-
ke kak JTB Quality Assurance (Slnonus), China
National Tourism Administration (Kurait), Thailand
Tourism Standard (Taitnang) u Singapore Quality
Class (Cunramyp), pa3BUBalOTCS MPEUMYIIESCTBEH-
HO B paMKax HalMOHAJIBHBIX CTAaHIAPTOB WIH MpPU
MOJJIEPKKE TOCYyNapCTBEHHBIX CTPYyKTyp. s
HUX XapaKTepHBI KECTKUE PETJIAMEHTHI, OpHEHTa-
1yl Ha 0e30MacHOCTh, YHCTOTY, MHPPACTPYKTYPY
U ylpaBisgeMocTb mporeccoB. OnHaKo NMpu Bcer
CBOEHM CHCTEMHOCTH, 3TH MOJENTH Majl0 YYHUThIBa-
10T CyOBEKTHBHBIEC TIapaMeTpPhbl CEpBUCA, TAKHE KaK
SMOIIMOHATBHBINA KOM(OPT, ITHKA B3aUMOIEHCTBHS,
CKOpOCTb OTKJIMKA U YyCTOWYMBOCTB Cpeabl. B wact-
HoctH, B kutaiickoii CNTA u taiickoit TTS ouenku
YHU(UIUPOBAHBI IO TAKOH CTENEHH, YTO HE OTpa-
KAIOT TIEPCOHATM3NUPOBAHHBIN OIBIT MOTPEOICHHUS.
SAnonckas JQA npeanaraer 6oiee MATKAN MOJIXO],
HO TaKkKe CTpaslaeT OT HeXBaTku ruokoctu. CuHra-
nypckast SQC — Haubosniee ynpaBiIeHUYECKH 3peras
CHCTEeMa, OJTHAKO M OHA OPHEHTHPOBaHa OoJIbIe Ha
BHYTPEHHHUE MPOILIECCHI, YeM Ha BOCTIPHUSTHE YCIIyT
KkimeHToM (Santos, 2003).

C MeTOoJ0JI0THYECKOI TOUKH 3pEHMsI, EBPOMEH-
CKHE CHCTEMBI JIEMOHCTPHPYIOT 0ojiee pPa3BHUTHIN
TUTIOPATU3M U PBIHOYHYIO aJalTUBHOCTH, B TO Bpe-
Ms KaK a3MaTCKHEe CHCTEMBI — CHCTEMHOCTb, He-
papxvi0 M periaMeHTHPOBaHHOCTh. EBpomeiickas
Mojaenb Ommke K (umocodun MOTPeOUTEITHCKOTO
CYBEpECHHUTETA, TOrJa KaK a3uaTckas — K MHCTHUTY-



C.M. basamuHOBa U IIp.

UOHAJILHOMY KOHTPOJIIO M COOTBETCTBUIO HOpMa-
THUBaM.

Haxkonen, Ba>KHBIM OTJIIMYHEM SIBJISIETCS CTEIICHD
BKITFOUEHHOCTH SKOJIOTHYECKUX U ATHYECKHX aCTIeK-
ToB. EBpomnelickue cranaapTbl, 0COOEHHO B paMKax
ISO u Relais & Chateaux, Bcé uyale BKJIIOYaIOT
KPUTEPUU YCTOWYMBOTO PA3BUTHSI, SKOJIOTHUECKON
OTBETCTBEHHOCTH M COIMAILHON WHKITFO3MBHOCTH.
B a3marckux ke cucTeMax 3TH HapaMmeTpbl IOoKa
yarie ocTaroTcs PaKyIbTaTHBHBIMU HITH BTOPUYHBI-
MH T10 3HaYCHUIO.

CpaBHUTENBHBIN aHAIN3 MOKA3bIBACT, YTO CB-
poreiickue cucteMbl Oojiee OPHEHTHPOBAaHBI Ha
BOCIIPHATHE KAdyecTBa TJa3aMH TOCTS, YYHUTHIBAs
KYJIFTYPHYIO, SMOIMOHAJIBHYIO U TEPCOHATIM3HPO-
BaHHYIO CTOPOHY OOCIyXHBaHUs. B TO Bpems kak
a3MaTCKUE CUCTEMBbI CHJIBHBI B CTaHJApTH3AlMH,
JUCIIUTUIMHE W YIPABJICHUH MPOIEcCaMy, HO HYX-
JaroTcs B 0ojiee TMOKOM MOJIX0/I€ K OIICHKE YeJIOBe-
YECKHX M IKOJOTMYECKHUX (DakTOpOB.

BaxxHO OTMETHTH, YTO HAWIYYIIAW TMOAXOJ K
OIIEHKE Ka4eCTBa TOCTHHUYHBIX YCIYT MOKET OBITh
KOMOMHAITUEH JIyYITNX MPAKTHK U3 Pa3HBbIX CUCTEM
W YUYHUTBIBATH KYJIbTYPHBIE OCOOCHHOCTH M OXKHa-
HUSI KIIMEHTOB. DTO MO3BOJUT YIIyUYIIUTh O0CTYKH-
BaHME OCTEH U ClIeNIaTh TOCTHHUYHYIO HH]YCTPHUIO
0oree BOCIPUUMYHMBON K pa3HOOOPa3Hi0 U MHOTO-
TPaHHOCTH TIOTPEOHOCTEH KITMEHTOB.

Ha ocHoBe npoBen¢HHOr0 CpaBHUTEIbHO-aHA-
JUTUYECKOTO MCCIICIOBAHHS €BPONICHCKUX U a3uaT-
CKUX CHCTEM OLIEHKM KayecTBa TOCTUHUYHBIX YCIIyT
(Brimrouast monmenut AA, Dehoga, Relais & Chateaux,
CNTA, JQA, TTS, SQC u nap.), Obuta BeIBEe/IcHA aB-
TOpCKasi METO/INKa, OCHOBAHHAS HA TISITH KITFOYEBBIX
050Kax, KaXIblii U3 KOTOPBIX OTPaskaeT pa3inuHbIe
ACTIEKThI BOCTIPUSTHS ¥ IPEJOCTABICHUS TOCTHHUY-
HOT'O CepBHCa!

1. TexHnYeckoe Ka4eCTBO — BKIIFOUAET COOTBET-
CTBUE apXUTEKTYPHBIM U CTPOUTEIHHBIM CTaHIAp-
TaMm, HaJH4Yhe COBPEMECHHBIX WH)KCHEPHBIX pellie-
HUM, cucTeM 0€30MacHOCTH M aBTOMATH3aLUH;

2. OyHKIINOHAIBHOE Ka4ECTBO — OTPaKaeT ypo-
BEHb NMpOo(eCCHOHANBHON MOATOTOBKH IEPCOHANA,
3 (PEeKTUBHOCTH BBIMOTHEHHS 0a30BBIX TPOIEAYP
(6ponmnpoBanue, peructpanusi, OOCITyKHUBaHUE H
T.1.);

3. DTHYecKoe Ka4eCTBO — OXBAThIBACT HOPMBI Jie-
JIOBOM THKH, TIPHHITHITHI TOCTEIIPUUMCTBA U YBAKH-
TENBHOE B3aUMOJICHCTBHE MIEPCOHANA C KIMEHTAMM;

4. BpeMeHHOW MHTEpBall — XapaKTepU3yeT I0-
KaszaTelld ONEepaTHBHOCTH, B TOM YHCJIE CKOPOCTh
00CITy>)KUBaHHMSI, BpEMsI OTKIIMKA Ha 3allPOChl U MH-
HUMU3AIUIO OXKHIaHUS;

5. MarepuanbHO-3KOJIOTHYECKOE KAauyecTBO —
BKJIIOYAeT KOMQOPTHYIO HH(PACTPyKTYypy, 3KO-
JIOTMYHOCTb HCIOJBb3YEMBIX MaTepualioB M 0e3-
OIMaCHOCTh YCIYyT KakK JJIsl 4YejoBeKa, TaKk W s
OKpY>Kalollel cpeibl.

Brrmeykazannasi Mojenb TMO3BOJSET OCYIIe-
CTBUTb MHOTOACHEKTHYIO OLIEHKY KaueCTBa I'OCTH-
HUYHBIX YCIYT W MOXET CIY)XUTh OCHOBOW IS
MOCTPOCHHUST JIOKATBHOW CHCTEMBI CEpTH(UKALIH,
aJanTHPOBAHHON TIOJ] pEalIny TYPUCTHIECKOTO CEK-
TOopa AJIMaThlI.

Ha ocnoBe pa3paOoTaHHOW METOIWKH TIpesia-
raercsi psii Hay4YHO 0OOCHOBAHHBIX PEKOMEHJIAIMN
(Shergill, 2004):

— JIOKaNU3aus Kiaccu(UKAMOHHON CHCTEMBI
¢ y4€ToM KyJIbTYpHBIX W dTHOTpadmveckux (ax-
Topo. IIpuMeHeHne KynbTypHO-OPUEHTHPOBAHHBIX
KpUTEpHEB B CHCTEME OIIEHKH KadecTBa TIO3BOJISET
YUUTHIBaTh HALMOHAIBHBIE OCOOCHHOCTH M ICH-
HOCTH pernoHa. B oTnmume oT GpopmMamn3oBaHHBIX
3amagHbBIX  Mojenel (Hampumep, AA, Dehoga),
asmarckue monaxonsl (B wactHoctH, JQA m TTS)
YaCTHUYHO UHTETPUPYIOT JIOKAJIBHBIE DJIEMEHTHI CEp-
BHCa, OJIHAKO He (UKCUPYIOT UX HA YPOBHE KJac-
CU(UKALMOHHON cUCTeMBbl. B ycioBusix Anmarhl,
oOyamaroiero OGoraTeIM KYJIbTYPHBIM WM AITHHYE-
CKUM DPa3HOOOpa3ueM, BKIIOYCHHE 3JIEMEHTOB JIO-
KaJIbHOTO KOHTEKCTA B CTPYKTYPY OIIEHKH KauyecTBa
(Hanpumep, HaIIMOHAJIBHBIN UHTEPbEpP, TPAIUIIHOH-
HOE€ TOCTETIPUUMCTBO, PETHOHAIIbHAS KYXHS) MOXKET
CTaTh KOHKYPEHTHBIM IPEUMYIIECTBOM.

— pa3paboTKa JOKAJTM30BAHHON CHCTEMBI J0-
OpoBOJILHOHN cepTH(UKALUK Ha OCHOBE aBTOPCKON
mozenu. [peanaraercs BHEApEHNE CTaHAAPTH3UPO-
BAHHOM CHUCTEMBI OLIEHKH, ONMpAIOIIeHCcs Ha MATH-
KOMITOHEHTHYIO MOJI€Tb, C BO3MOKHOCTHIO BHEIII-
Hell cepTuuKayy 4epe3 OTpacieBble OpraHbl WK
HE3aBUCUMBIE DKCIIEPTHbIE KOMHUCCUM. EBporiei-
ckue mpeneneHtsl (Hampumep, Dehoga, Hotrec)
JIEMOHCTPUPYIOT 3P HEKTUBHOCTH TAKOW CUCTEMEI B
KOHTEKCTE NMPO3PAaYHOCTH PHIHKA U MOBBIIIEHUS J10-
BEpHS CO CTOPOHBI TYPHCTOB.

- WHTErpanys NPUHIMIOB YCTOWYMBOIO pas-
BHUTHS W IU(PPOBU3ANUHN B CHCTEMY OIIEHKH. KO-
JIOTMYECKUN KOMIIOHEHT B OIIEHKE TOCTHMHHUYHBIX
yCIIyT OCTa&TCsl HEIO0CTaTOYHO IIPEICTaBICHHBIM
KaK B €BPONEHCKUX, TaK U B a3UAaTCKUX CHUCTEMaX.
ABTOpCKasg MOJIeTh BBOJIWT OTACIBHBIA TMapaMerp
— «MaTepUaAIbHO-IKOJIOTMYECKOE KadecTBO», OT-
paXaromuil HCMOIB30BaHUE SHEPTOdPPEKTUBHBIX
TEXHOJIOTHUH, 3KOJOTMYECKH YHCTBIX MaTepHalioB,
OTKa3 OT OJHOPA30BBIX IUIACTHKOBBIX IPOJYKTOB
u np. JlomonHuTeNnbHO mMpeniaraeTcsl BKIIOUEHHE
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KpUTEpHEB LU(PPOBU3ALUKN: MOOMIIbHASI PETUCTpa-
L1, 3JIEKTPOHHBIE KIIIOYH, HU(PPOBBIC CIIPABOYHBIC
cucremsl 1 mip (Tam, 2000).

- pa3BHUTHE 3TUYECKOTrO M IMEpPCOHAIN3UPOBAH-
Horo cepsuca. llcmxosmonuoHanbHBI KOMQOPT
KJIMEHTAa — OJIUH U3 HauMeHee (popMaIn3yeMbIX, HO
HamboJIee 3HAYNMBIX KOMITOHEHTOB cepBrca. EBpo-
MeHCKNe CUCTEMBI TPEUMYIIIECTBEHHO HTHOPUPYIOT
3Ty COCTaBISIIONIYIO, Jiesiasi yrmop Ha (u3nyeckue
1 (pyHKIMOHAJbHBIE XapaKTEPUCTUKU cepBuca. B
A3MATCKUX CHCTEMaX MEePCOHATN3AINS TPOSIBIISIETCS
B IPAaKTHKE, HO OTCYTCTBYET B CTAaHAAPTU3UPOBaH-
HBIX (QopMyliax ouleHKU. B mpeanaraemoit Monmenu
«ITUYECKOE KAaueCTBO» BBIIEISAETCA B CaMOCTOS-
TENBHBIN OJIOK, TTO3BOJISIOMINN YYUTHIBATH OTHOIIIE-
HUE MepcoHala K KJIMEeHTY, YPOBEHb 3MIIaTHH, TaK-
TUYHOCTb U THOKOCTb.

- KOMOWHHUPOBAaHHBIH TOAXOJ K YIPaBICHUIO
KadecTBOM. PexoMeHmyeTcsi CHHTEe3UpOBaTh Iyd-
IIMe 3JEeMEHThI Pa3IMYHBIX CUCTEM OIIEHKH: €BpO-
MefcKuid akIeHT Ha CTaHAapTax, KOMPOpPT U 3CTe-
TU3aLUIO0 — C a3HaTCKUM BHIMAaHUEM K TUCLIUILIINHE,
MIPOIIECCHON yMPaBISIEMOCTH ¥ TIEPCOHAIH3AINH
cepBuca. Takod TMOPUAHBIN MMOAXO]T OTPAKALCT CO-
BpEeMEHHBIC TCHJICHIMU B cdepe KadecTBa (Hamp.,
TQM — Total Quality Management, miu Total Guest
Experience), korma kiitoueBoe 3HaUe€HUE TpHOOpe-
TaeT He TOJBKO PErjiaMeHT, HO U BOCTIPUSITHE YCITy-
'l KOHEYHBIM [TOTPEOUTENIEM.

Takum oOpa3oMm, mnpenjaraeMasi aBTOPCKas
KJIAaCCU(PUKAIIMOHHAS MOJIENb TIPEJICTABIAET CO0O0M
YHUBEPCAIBHBIA U aJalTUPYEMbII HHCTPYMEHT
OILIEHKH TOCTUHHYHBIX YCITyT, MO3BOJISIONIUI NHTeE-
TpUPOBATh CTPYKTYPHBIE MPUHIHIBI €BPOMEHCKUX
CHUCTEM C OSMOIMOHAIFHO OPHWEHTHPOBAHHBIMH U
MIPOLIECCHBIMU 3JIEMEHTaMH a3MaTCKUX MOjernei.
PazpaboTka Ha e€ OCHOBE JIOKAIbHOW CHCTEMBI Cep-
TU(UKALNU U BHEIPEHUE COOTBETCTBYIOIIUX IPAK-
TUK B TOCTMHWYHBIN CEKTOp T. AJIMaThl TO3BOJIAT
cOopMHUPOBaATh YCTOHUMBYIO KOHKYPEHTHYIO CTpa-
TErH0, YJYYLIUTh BOCHPHUATHE TYPHUCTUYECKOTO
CepBUCAa U CIIOCOOCTBOBATH IOBBILICHUIO HPHUBIIC-
KaTeJIbHOCTH PETHOHA HAa MEKIYHAPOAHOM YPOBHE.

3akioueHne

IIpoBenE¢HHBIN KOMIIJIEKCHBI aHAJIW3 CUCTEM
OLICHKM KaueCTBA TOCTUHUYHBIX YCIYT, Pealn30-
BAaHHBIX B €BPOMNEWCKHUX M a3MAaTCKHUX CTpaHax, IO-
3BOJIMJI BBISIBUTH 3HAYUTENBHBIE MPEUMYINECTBA H
HEJIOCTATKU PA3JMYHBIX MOJXOJO0B, a TaAKXKE OIpe-
JICIIUTh KJIFOUEBBIE HAIIPABJICHUS, aKTyalbHbIC IS
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PasBUTHSI TOCTHHUYHOIO CEKTOpa B YCIOBHSIX TO-
ponma Anmatel. EBporelickue cucTembl (Takue Kak
AA, Dehoga, Relais & Chateaux, Hotrec u np.) me-
MOHCTPHUPYIOT BBICOKYIO CTENEHb (opMalu3anun
KPUTEPHUEB OLECHKH, OPUEHTHPOBAHHBIX Ha TEXHH-
4ecKHe, (YHKIHMOHAIBHBIC M 3CTECTUUYECKUE XapaK-
TEPUCTHUKH CEPBHCA, YTO CITOCOOCTBYET MPO3PAYHO-
CTH M CTaHJApTH3allu KadyecTBa. B To ke Bpewms,
asmarckue momenu (JQA, CNTA, TTS, SQC) ak-
LEHTUPYIOT BHUMaHHUE Ha MpPOILeccax MEHEIKMEH-
Ta, TUCHMITUINHE, 0E30MacHOCTH, a TakXke B psfe
CIIydaeB YACISIFOT OOJbIIe BHUMAHUS TEPCOHAIH-
3alUM U KyJbTYPE TOCTEIPUUMCTBA, YTO TOBBILIA-
€T AMOLMOHAIBHYIO COCTABIISIOLIYIO0 KIHEHTCKOTO
OTIbITA.

Ha ocHoBaHMM A€TajIbHOrO CpPaBHUTEIEHOTO
aHanmu3a Obula pa3paboTaHa aBTOpCKasl KiaccU(u-
KallMOHHAsi MOJEJb, BKJIIOYAIOIIASl IISITh B3aWMO-
JIOTIOJTHAIONINX AaCIIEKTOB KayecTBa: TEXHUYECKOE,
(YHKIMOHAIBHOE, STHYECKOE, BPEMEHHOE W Ma-
TepUaAIbHO-3KOJOrH4Yeckoe. Tako MHOTOKOMIIO-
HEHTHBIN MOAX0A 00EeCIIeYnBaeT BCECTOPOHHEE OT-
paKEHHE PEaNbHBIX YCIOBHHA (DYHKIIMOHUPOBAHHS
TOCTHHUYHOTO OW3HEca W TIO3BOJISICT YYHUTHIBATH
Kak OOBEKTHUBHBIC MapaMeTpbl HHPPACTPYKTYpH,
TaK U CyOBEKTUBHOE BOCHPUSATHE KIIMCHTOB, YTO SIB-
JSIeTCSl KPUTUUECKU BKHBIM B COBPEMEHHOM Cep-
BucHoM cekrope (Walker, 2020).

Pexomenpanuy, BelpaboTaHHBIE Ha 0aze 3TOU
MOJIENIM, BKJIIOYAIOT: AJaNTalldi0 CTaHJapTOB C
y4ETOM MECTHBIX KYJIBTYPHBIX W HCTOPHUECKUX
0coOEHHOCTEH, BHEAPEHHE CHCTEMBI TOOPOBOJIb-
HOW cepTH(UKaIUH, OPHUEHTHPOBAHHOH Ha 00b-
CKTHBHbIC U CyOBEKTHBHBIC MOKA3aTENN KadecTBa,
WHTETPAIHIO YKOJIOTHUECKUX U IIU(QPOBLIX HHHOBA-
Ui, a Takke pa3BUTHE NEPCOHATU3UPOBAHHOIO U
THYECKOTO 00CITyKuBaHus. JlaHHBI CHHTE3 €BpPO-
MEHCKOT0 U a3UaTCKOT0 OIBITA IPEACTABISIET COOOH
ONITUMAIBHBIN MYTh JUTsl (GOPMHUPOBAHUSI KOHKYPEH-
TOCIIOCOOHOTO TOCTHHUYHOI'O MPOJYKTa, COOTBET-
CTBYIOLIETO OKMAAHUSIM COBPEMEHHOT'O TYPHCTa,
OpPHEHTUPOBAHHOTO Ha KoMQopT, 0e30MacHOCTh U
WHJIMBUTYaITbHBIH MTOJIXOI.

Oco0yr 3HAYUMOCTH i T. AJIMAaThl UMEET
y4€T KyJIbTYpHOU crenn(UKN PeruoHa 1 MHOTOHa-
LUOHAJIBHOTO COCTABa MOCETUTENEH, YTO OTKpPhIBA-
€T JIOTIOTHATEIbHBIE BO3MOXHOCTH 11 tuepen-
[UAIlMU CepPBHCA U TIOBBILICHHUS €r0 YHUKaJIbHOCTH.
Bkiiouenue 3K0J0rMYECKUX CTaHAApTOB M LU(PO-
BBIX TEXHOJIOTHI OTpakaeT COBPEMEHHBIC TEHJCH-
UM YCTOWYMBOTO W WHHOBAI[MOHHOTO DPa3BUTHUS
TYpUCTHYECKOI OTpaciiy, 4TO MOJIOKUTENBHO CKa-
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3BIBACTCS HA MMHU/DKE U SKOHOMUYECKOH yCTOWYH-
BOCTH FOCTUHUYHBIX TPEAMPUSTHIA.

Takum 06pazoM, peanu3aius MpeIIoKEHHBIX
PpEeKOMEHIAIHIA CO3/1aCT MPEAIOCHUIKH JUIsl CHCTEM-
HOT'O YJYYIIICHUS] KauecTBa TOCTHHUYHBIX YCIYyT B
AJMaTBI, CIOCOOCTBYSI POCTY YJIOBICTBOPEHHOCTH
KIIMEHTOB M YKPCIUICHUIO HO3I/II.II/II71 peruoHa Ha

MEKIYHAPOJHOM TYpPUCTUYECKOM pbIHKE. KoM-
IJIEKCHBIN, COATaHCHPOBAHHBIA TMOJIXOJ] K OIICHKE
U YIIPaBJICHUIO KA9eCTBOM TOCTHHHYHOTO CEpBHCA
00eCNeUnT yCTOWYMBOE Pa3BUTHUE HUHIYCTPUU TO-
CTCTIPUUMCTBA, aJalTUPOBAHHOW K OBICTPO MEHS-
OImUMcs TpeOOBaHUAM TOTpeOHUTENeH W BHI30BAM
COBPEMEHHOTO PBIHKA.

Jluteparypa

Bacosckuit JI. (2005) Ynpasrenue kauecmeom. M.: UHOPA-M.
Iapee P. (2013) Ocobennocmu cucmemvi ynpasnenus kawecmeom 6 20CMuHU4HbIX npeonpusmusx // Mononon ydeHsld. —

Noll.

Exuna M. (2008) Opzanuszayus ob6cryoicusanus é 2ocmunuyax. Y4eo. ocodue s cTy/1. cpell. mpod. odpazopanus. — M.: W3-

JIaTeNIbCKUN LIEHTP «AKaZeMUsD».

Kpynb I'. (2011) Ocrogwr cocmunuunozo dena. Yued. nocodue / Kues: Lentp yueOHoit nmuTepaTypsl.
Kyszuenosa H. (2016) Vnpasnenue kauecmeom. Yaedbnoe nocodue / UznarensctBo: diamaTa, MOCKBA.
JIsmuna U. (2001) Opeanusayus u mexnonocusi cocmunuuno2o oocayxcueanus. Y4eo. ais Had. npod. obpaszosanus / M.: IIpo-

¢$O6pU3mar.

Hukonbcekas E., [Tonos JI., Koanbuyk A. (2018) Cmanodapmusayus u konmpone kauecmea 2ocmunuynbix yciye. Y4eoHoe 1mo-

cobue / Mocksa: KHOPVYC.

OrsozauH B. (2011) A6paxadabpa 6 cmanoapme. JKueém no nonsmusim. Xypuan «CTaHnapTbl U Ka4eCTBOY.

IInoraukos H. (1995) /lyx u 6ykea. K ucropun nznanuii ['erens // Ilyts, No 7.

Capnagckas T. (2003) Cucmema eceobweco ynpasnenus kavecmseom (TQM). K.: YAK, MIIK "TTPUPOCT".

Albacete-Saez C. A., Fuentes-Fuentes M. M. and Lloréns-Montes F. J. (2007). Service quality measurement in rural

accommodation. Annals of Tourism Research, 34 (1): 45 — 65.

Cronin J, Joseph Jr and Taylor S A (1992) Measuring service quality: A re-examination and extension. Journal of Marketing

56: 55-68.

Davidson M. (2003) Does organizational climate add to service quality in hotels. International Journal of ContemporaryHospi

talityManagement 15:206 — 13.

Gronroos (1984) A4 service quality model and its marketing implications. European Journal of Marketing 18: 36-44.
Reuland R, Coudrey J and Fagel A (1985) Research in the field of hospitality. Int ] Hospitality Management 4: 141- 6.
Shergill G (2004) Tourists perceptions towards hotel services in New Zealand. International J ournal of Hospitality Tourism

Administration 5: 1-29.

Wong, S. and Keung, C. 2000. Tourists’ perceptions of hotel frontline employees’ questionable job-related behavior. Tourism

Management, 21 (2): 121 — 134.

Robledo, M. A. (2001). Measuring and managing service quality: Integrating customer expectations. Managing Service

Quality, 11(1), 22-31;

Rodriguez-Antén, J. M., Alonso-Almeida, M. M. (2011). Quality certification systems and their impact on sustainability and
customer loyalty in the hospitality industry. Service Industries Journal, 31(13), 2135-2150. DOI: 10.1080/02642069.2010.503885;

Sanchez-Hernandeza, R. M., Martinez-Tura, V., Peiro, J. M., & Ramosa, J. (2009). Testing a hierarchical and integrated model
of quality in the service sector: Functional, relational, and tangible dimensions. Total Quality Management & Business Excellence,

20(11), 1173-1188;

Santos, J. (2003). E-service quality: A model of virtual service quality dimensions. Managing Service Quality: An International

Journal, 13(3), 233-246. DOI: 10.1108/09604520310476490;

Shergill G (2004) Tourists perceptions towards hotel services in New Zealand. International J ournal of Hospitality Tourism

Administration 5: 1-29;

Singh, S., & Gupta, R. (2019). Environmental management and hotel performance: The mediating role of green practices in the
hotel industry. Journal of Cleaner Production, 223, 414-429. DOI: 10.1016/j.jclepro.2019.03.067;

Suh, E., & Lee, K. H. (2018). How sustainable practices affect customer satisfaction in the hotel industry: Mediating effects of
perceived service quality. Service Business, 12(1), 167-189. DOI: 10.1007/s11628-017-0336-0;

Tam, J. L. M. (2000). The effects of service quality, perceived value and customer satisfaction on behavioral intentions. Journal

of Hospitality and Leisure Marketing, 6(4), 31-43;

Tzeng, J. J., & Huang, W. J. (2011). Evaluating the service quality of business hotels: A service quality measurement approach.
International Journal of Hospitality Management, 30(4), 798-806. DOI: 10.1016/j.ijhm.2011.02.004;

147



HccnenoBanne OLEHKH KaueCTBA TOCTHHUYHBIX yciayr

Tzschentke, N., Kirk, D., & Lynch, P. (2008). Going green: Decisional factors in small hospitality operations. International
Journal of Hospitality Management, 27(1), 126-133. DOI: 10.1016/j.ijhm.2007.07.010;
Walker, J. R. (2020). Introduction to Hospitality. Pearson. pp. 89-91.

References

Basovsky L. (2005) Quality management. Moscow: INFRA-M.

Gareev R. (2013) Features of the quality management system in hotel enterprises // Young Scientist. — Nol1.

Yekhina M. (2008) Organization of hotel services. Study guide for students. Prof. education. — M.: Publishing center “Academy”.

Krul G. (2011) Fundamentals of hotel business. Textbook / Kiev: Center for Educational Literature.

Kuznetsova N. (2016) Quality management. Textbook / Publisher: Flinta, Moscow.

Lyapina L. (2001) Organization and technology of hotel services. Studies for the initial Prof. education / M.: ProfObrlzdat.

Nikolskaya E., Popov L., Kovalchuk A. (2018) Standardization and quality control of hotel services. Study guide / Moscow:
KNORUS.

Ogvozdin V. (2011) Abracadabra in the standard. We live by the concepts. The magazine “Standards and Quality”.

Plotnikov N. (1995) The Spirit and the Letter. Towards the History of Hegel’s Publications // Path, No.

Sarnavskaya T. (2003) Universal quality management System (TOM). K.: UAC, MCC “INCREMENT”.

Albacete-Saez C. A., Fuentes-Fuentes M. M. and Lloréns-Montes F. J. (2007). Service quality measurement in rural
accommodation. Annals of Tourism Research, 34 (1): 45 — 65.

Cronin J, Joseph Jr and Taylor S A (1992) Measuring service quality: A re-examination and extension. Journal of Marketing
56: 55-68.

Davidson M. (2003) Does organizational climate add to service quality in hotels. International Journal of ContemporaryHospi
talityManagement 15:206 — 13.

Gronroos (1984) A service quality model and its marketing implications. European Journal of Marketing 18: 36-44.

Reuland R, Coudrey J and Fagel A (1985) Research in the field of hospitality. Int J Hospitality Management 4: 141- 6.

Shergill G (2004) Tourists perceptions towards hotel services in New Zealand. International J ournal of Hospitality Tourism
Administration 5: 1-29.

Wong, S. and Keung, C. 2000. Tourists’ perceptions of hotel frontline employees’ questionable job-related behavior. Tourism
Management, 21 (2): 121 — 134.

Robledo, M. A. (2001). Measuring and managing service quality: Integrating customer expectations. Managing Service
Quality, 11(1), 22-31;

Rodriguez-Antén, J. M., Alonso-Almeida, M. M. (2011). Quality certification systems and their impact on sustainability and
customer loyalty in the hospitality industry. Service Industries Journal, 31(13), 2135-2150. DOI: 10.1080/02642069.2010.503885;

Sanchez-Hernandeza, R. M., Martinez-Tura, V., Peiro, J. M., & Ramosa, J. (2009). Testing a hierarchical and integrated model
of quality in the service sector: Functional, relational, and tangible dimensions. Total Quality Management & Business Excellence,
20(11), 1173-1188;

Santos, J. (2003). E-service quality: A model of virtual service quality dimensions. Managing Service Quality: An International
Journal, 13(3), 233-246. DOI: 10.1108/09604520310476490;

Shergill G (2004) Tourists perceptions towards hotel services in New Zealand. International J ournal of Hospitality Tourism
Administration 5: 1-29;

Singh, S., & Gupta, R. (2019). Environmental management and hotel performance: The mediating role of green practices in the
hotel industry. Journal of Cleaner Production, 223, 414-429. DOI: 10.1016/j.jclepro.2019.03.067;

Suh, E., & Lee, K. H. (2018). How sustainable practices affect customer satisfaction in the hotel industry: Mediating effects of
perceived service quality. Service Business, 12(1), 167-189. DOI: 10.1007/s11628-017-0336-0;

Tam, J. L. M. (2000). The effects of service quality, perceived value and customer satisfaction on behavioral intentions. Journal
of Hospitality and Leisure Marketing, 6(4), 31-43;

Tzeng, J. J., & Huang, W. J. (2011). Evaluating the service quality of business hotels: A service quality measurement approach.
International Journal of Hospitality Management, 30(4), 798-806. DOI: 10.1016/5.ijhm.2011.02.004;

Tzschentke, N., Kirk, D., & Lynch, P. (2008). Going green: Decisional factors in small hospitality operations. International
Journal of Hospitality Management, 27(1), 126-133. DOI: 10.1016/j.ijhm.2007.07.010;

Walker, J. R. (2020). Introduction to Hospitality. Pearson. pp. 89-91.

148



C.M. basamuHOBa U IIp.

Hngpopmayus 06 asmopax:

basnounosa Caiipan Myxmapranoera — kanouoam 2eozpaguueckux Hayk, ooyenm, Kazaxckuil HayuoHaibHwlll yHusepcumem
umenu ano-Dapabu (Armamer, Kazaxcman, sn. nouma: bayandinova.sairan@gmail.com),

Jlexeposa Kamuna Epciukvizer — macucmpanm, Kazaxckuili HayuonanoHulll yHugepcumem umeHu aiv-Dapabu (Aamamer, Ka-
saxcmat, o1. nouma: lekerova00@bk.ru);

baiibypues Pycaian Mypamosuu — PhD, u. 0. doyenma, 3a6edyrouuil kagpedpoll peKpeayuoHHol ceoepapuu u mypusma axyino-
mema 2eozpaghuu u npupodononvzosanus (Aimamet, Kasaxcman, e-mail: ruslan.baiburievran@kaznu.edu.kz).

Information about authors:

Sairan Bayandinova — Candidate of Geographical Sciences, Associate Professor, Al-Farabi Kazakh National University
(Almaty, Kazakhstan, e-mail: bayandinova.sairan@gmail.com,).

Kamila Lekerova — Master s student, Al-Farabi Kazakh National University (Almaty, Kazakhstan, e-mail: lekerova00@bk.ru);

Ruslan Bayburiev — PhD, Acting Associate Professor, Head of the Department of Recreational Geography and Tourism, Faculty
of Geography and Environmental Management (Almaty, Kazakhstan, e-mail: ruslan.baiburievran@kaznu.edu.kz)

Aemopnap mypanwl monimem:

baanounosa Cauipan Myxmapxankwizel — 2.2.x., ooyenm, on-Papabu amvindazvl Kazax yimmolx ynueepcumemi (Anmamet,
Kasaxcman, bayandinova.sairan@gmail.com )

Jlexeposa Kamuna Epcingvizel — mazucmpanm, an-Dapabu amvinoazvl Kasax ynmmoix yHueepcumemi (Aimamol, Kazaxcman,
e-mail: lekerova0O@bk.ru ).

FBaiibypues Pycnan Mypamynor — PhD, ooyenm m.a., on-@apabu amuvinoaesl Kazax yimmelx ynugepcumemi, 2eocpagus
Jicone mabuzammul NAUOAIAHY DAKYTbMEMIHIY PEKPeayUsAIbIK 2e0epapus JHeoHe mypusm KageopacvlHviy meyeepywici (Animameot,
Kaszaxcman, e-mail: ruslan.baiburievran@kaznu.edu.kz ).

Tlocmynuna énepevie: 28 aseycma 2024 2ooa

Tlosmopna 3aepyacena: 24 anpens 2025 2o0a
Hpunama: 27 mas 2025 200a

149



ABTOpPJIApFa apHAJIFAH aKNapar

KazYV Xabapubicel. [eorpadust cepusicbinia Marepuangapisl sxapusuiay Open Journal System, onmaiin xiGepy jxoHe
peueH3usIay Kyieci apKblIbl xKy3ere ackipbuiaas. JKyiiere Tipkeny sxoHe Kipy «Martepuasimapasl xkidepy» O0emiMiHIe KOIKETIMII.

KoppecrnoHaeHIHs aBTOpbI JKypHAJIFa XKapusuiay YIIiH 1JIecHe XaT YChIHyFa MiHACTTI.

MakaJjiara KOHbIIATBIH TaJIaNTap:

PeakuusIbIK KOJUIETHS JKYPHAJJBIH FBUIBIMH OarbITTapbl OOMBIHIIA OYPBIH KapusiaHOaraH MakKasiaaapabl KaObUIIaHbl.
Makana xypHaaasiH GyHKIMOHAN caiiThiHa *xKyKTey apKpuibl Fana (Open Journal System unemece Editorial Manager) amekTpoH/ b1
¢dopmarra (doc, .docx, .rtf popmarsinaa) KaObLUIIAHAIBL.

Mpudr kerti — 12 (agmarna, KinT ce3aep, oaeduerrep tizimi — 10, kecte moTini — 9-11), mpndt — Times New Roman, MoTin
OeTTiH eHi OOMBIHIIIA TEriCTey apKbUIBI Tepisie/i, apasbIFsi— Oip, ad3ar 6oiibiHIIA meriHic — 0,8 cM, meTTepi: YCTIHIT )KOHE aCThIHFbI
— 2 CM, COJI KOHE OH JKaK — 2 CM.

Cyper, kecte, rpaduka, quarpaMma xoHe T.0. MOTIH imriHae HOMIp jkoHe araymeH Oenrineneni. (Mpicansl, 1-cyper — Cyper
araysl). CyperTepin, Tabnuua, rpaduka MeH JrarpamMMasIap/blH caHbl Makaia KeneMiHiH 20% -HaH (xei6ip xaraaiina 30%) apThik
Oosmaybl Kepek.

Makana kenemi (araybl, aBTopaap OOWbIHIIA aKIapat, aHJIaria, KiIT ce3, oAedueTTep Ti3iMiH KOCIaraH/a) dJIEyMETTIK KOHEe
rymaHuTapislk, 6arsiTTa 3 000 ce3nen kem, 7 000 co3neH apThIK eMec KOHE KapaTbUIBICTaHy KOHE TEXHUKAIBIK OarsiTTapaa 1 500-
7 000 ce3 apanbIFbIHAA OOTYHI MIAPT.

ABTOpap Kibepinin OTbIpFaH MaKaJlaHbIH/KOKa30aHbIH OYpBIH COHIBI €I JKep/ie jKapHsIaHOaraHbl, Makaiaa/Konkasoaia
6acKa )YMBICTap/IbIH MOTIH/IEpiHE ClITeMeCi3 anblHFaH KipMe GpparMeHTTepAiH KoK ekeHiri Typanst Open Journal System Hemece
Editorial Manager xyiteciuaeri inecrie xarra MIHAETTI typae a3y kepek.

MakaJia KYpbLIBIMBI (MaKaJdaHbI pacivaey yuid pecmu caiitbinaarbl YJII'I-Hi KogaHbIHbI3):

Bipinwi 6em:

Bipini sxon — FTAMP newmipi (epekiie sxaraaitna ©0XK), MoTiH OETTiH COJ JKaK IIETIMEH TericTene i, Kapauay mpuQT.

Maxkana araybl (TakpIpblll) MaKajdaHbIH MOHI MEH Ma3MYHBIH KOPCETill, OKbIPMaHHBIH Ha3apblH aynapy kepek. TakbIpbill
KBICKA 9pi aKmapaTThIK, kapronzap MeH Ha3BaHue OIKHO OBITH KPATKUM, MH(OPMATHBHEIM U HE COJEPIKATh )KaprOHU3MOB HIIH
ab0peBuaTypachl3 ’Ka3bUTybl THIC. TaKBIPBINTHIH OpTalla Y3bIHABIFBI 5-7 ce3 (kei xarmaiiga 10-12 ce3). MakaaaHblH TaKbIPHIObI
Ka3aK, OpBIC JXOHE aFbUILIBIH TigepiHae Oepimyi kepek. TakpIpbin Kapanay MmpUQTTI Kimi opinTepMmeH, OSTTiH OpTachIMEH
Tericreneni.

Makaia aBrop(J1ap)bl — aTbl-)KOHiHIH OIpiHIII OpinTepi )OHE Teri, )KYMbIC icTelTiH opHbI (addummnarms), Kaia, MeMIieKeT, email
— OpbIC, Ka3aK JKOHE aFbUIIBIH TUIIEPiH/e Ka3bulabl. ABTOPIIAp TypaJibl aKlapaT KaJIbIITh LPUQTTI Killli OpiNTepMeH Ka3blIblII,
OeTTiH OpTachIHAA TETiCTeNe .

Annarna keJsieMi 150-300 ce3 ka3ax, OpbIC, aFbUIIIBIH TIAEPIH/E Ka3bLIaIbL.

Amjaria KypbUIBIMBIHA KeJeci akmapar MiHISTTI TypAe O0ybl Kepek:
3epTTey TaKbIPHIOb! OOMBIHIIA KipicTie co3.

FputbIMu 3epTTEYiH MaKcaThl, HETi3ri OarbITTapbl MEH HISsUIaphI.

JKYMBICTBIH FBUIBIMHU JKOHE MPAKTUKAIBIK MAHBI3bLIBIFbI OOMBIHIIA KBICKA aKIapar.

3eprrey oaicTemeci OOIbIHIIA KbICKA aKITapar.

FputbIMu 3epTTeYAiH HEeTi3ri HOTHIKeNepi, Talaay jKoHe TYKbIpbIMIama.

JKypri3inreH 3epTTey )KYMbBICBIHBIH MaHbI3bLIBIFBI (aTaJIFaH )KYMBICTBIH FBIIBIMHBIH COMKEC caachlHa €HII3reH yieci)
JKYMBIC KOPBITBIH/IBICBIHBIH, NPAKTHKAJIBIK MAHBI3bLIBIFbL.

Kint ce3nep/ce3 Tipkectepi — Opbic, Ka3ak, aFbUIIIBIH TULAEPIH/e 3-5 co3 apalbIFbIHAA.

Keneci 6em (srcana oem):

Kipicre keseciie OepifireH Herisri AeMeHTTEepACH TYPa/Ibl:

TanJanraH TaKbIPBINTHIH HETi3eMeci; TAKBIPBII ©3CKTUIr MeH 3eprrey mnpoOiemanapbl. TaHIanFaH TaKbIPBINTHIH
HeTi3/leMeCiH/e aJIbIHFBl 3ePTTeyLIIepAiH ToxiprOenepi HeridiHae NpoOneManblK SKaFAaiablH (3epTTey IKYMBICTAPBIHBIH
JKOKTBIFBI, )KaHA 3ePTTey HbICAHBIHBIH Maiiia 00JFaHbl xoHe T.0.). 6ap eKeHir aifThutaabl. TaKbIPBINTHIH ©3SKTLI aTaIFaH 3epTTey
HBICAaHBIHBIH KOMBUIFAH CYPAaKTapFa TOJBIK JKayanTapIblH OOJMaraH >KaFiaiia, TaKbIPHIITHIH TEOPHSUIBIK JKOHE MPAKTHUKAJIBIK
MaHbI3[bUIBIFBI QDKBUIBI OJIEICHIIT KaNNbIFA OPTAK MY/JIE apKbUIbI QHBIKTaIaIbl.

JKYMBICTBIH HBICAHBIH, [IOHIH, MAKCATTAPbIH, MIHACTTEPIH, TOCUIAEPIH, DIICTEp, TUIIOTE3aChIH AHBIKTAY. 3epPTTEYIiH MaKCaThl
TE3HCTI JIDJIEIICYMEH, SIFHU 3ePTTEY TaKbIPIObIH aBTOP TaHJIaFaH aCHEeKTIMEH KOpPCeTyMeH OaillaHbICTI.

Marepuas MeH dJicTep — MaTepuaIap MEH JKYMbIC OapbICBIHBIH CHUIATTaAMACBIHAH, COH/Al-aK KOJJaHBUIATBIH OIICTEP/IiH
TOJIBIK CUIIATTAMACBIHAH TYPYbI KEPEK

3epTTey MaTepHaNIbIHBIH CHIIATTAMachl OHBIH CalajblK JKOHE CaH[bIK KOPIHICIH KaMTHIbl. MaTepHaiblH CHIaTTaMachkl —
TYXKBIPBIMIAP MEH 3epPTTey OIICTePiHiH CeHIMIUTITIH aHBIKTAUTBIH (akToprapabiH Oipi.

Byn Oemimae mnpoOnemMaHbIH Kajmaid 3epTTENreHi CuUnarranajabl: OYphIH IKapusUlaHFaH —pociMaeyrlepai KalTamamaii
emkei-TerKeiiep akmapar oepiiesi; MaTepruanaap MeH 9iCTep/Ii KONAaHy Ke3iH/e MiHASTTi TYp/ie eHri31IreH JKaHAIBIKTap apKbLIbI
KaO/BIKTBI ColiKecTeHipyai (OaFnapIaMaiblK )KacaKTama) oHe MaTeprasiapiblH CUIIaTTaMachl KOJIaHbIIA/IbI.

FputbiMu oJ1icTeMe KelleciiepaeH TYPYbl KaxeT:

e 3epTTey cypakTap(bl);

e ajIFa KOMJIbIFA TUTIOTE3a (TE3HC);

® 3epTTey Ke3eHepi;
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® 3epTTey dicTepi;

® 3epTTey HOTHKEIepi.

OnebuerTepre MOy jkacay OeJiMiHIe — 3epTTey TaKbIPLIOb! OOMBIHINIA AFBIIIIBIH TUTIH/AE MIETEIJIIK aBTOPIIap/IbIH iprelli )KoHe
JKaHa eHOeKTep (keMiHze 15 5KyMbIC), oJlap/ibl FEUIBIMH YJIEC] TYPFBICBIHAH TaJ/ay, COHJJali-aK Ci3IiH MaKajlaHbI3/1a TOJIBIKTHIPBIIFaH
3epTTey KeMIIulikTepi Oepineni.

JKyMBICKa KaThICHI )KOK KOIITEreH ClITeMeNep/IiH 00Iybl HeMece Ci3iH JKEeTICTIKTEePiHi3 Typajlbl, ajIbIHFbI )KYMBICTAPBIHBI3/II
KOPCETETIH clTeMernep/i KocyFa OoMai bl

Hoermxkenep men Tankpuiay OeiMiHe Ci31IIH 3epTTEY HOTHKEIIEPIHi3/Ii TalIay bl )KOHE TAIKbUIAYbI Oepiiei. 3epTTey OapbIChIH A
QJIBIHFAH HOTIDKENIEP TYpasbl KOPBITBIHABI Oepy apKbUIbI HETi3ri MoHI alKbIHAaambl. Byl MakagaHbIH MaHbI3IBI OeiMIepiHiH
6ipi Gombm canamagsl. OHZIA SKYMBICHIHBI3IBIH HOTWDKEIEPIHIH TanJaybl jkKOHE aJJIBIHFBI JKYMBICTApMEH, TaJayJapMeH JXoHe
TYXXBIPBIM/IaMaJIapbIMEH CAIIBICTHIPY apKBUIBI COMKEC HOTIDKEIEPl TaJIKbUIay Oepinesi.

KOpBITBIHIBI, TYXBIPEIMAAMa — JKYMBICTBIH OCHI KEe3€HIEIT HOTIDKEJEPIiH JKaJbllay KOHE KOPBITHIHABLIAY; aBTOp ayFa
KOHMFaH TYXXBIPBIMHBIH PACTHIFBIH JKOHE AJBIHFAaH HOTIDKENepJi eCKepe OTHIPHIN, FhUIBIMH OUIIMHIH ©3repyi Typalibl aBTOPJIBIH
KOPBITBIH/BICHIH pacTay. KopbITBIH/BI abcTpaKTiini 00IMaybl KepeK, oJIap/bl YCHIHBICTap bl HEMeCce OJJaH opi JKacallaThIH YMBICTHI
CHIaTTail OTHIPHIN Oenrini Oip FRUIBIMU CaJlaJIaFbl 3ePTTEy HOTIIKEIIePIH JKalIblIay YIIiH KOJJIaHy Kepek.

KopBITBIHIBIHEIH KYPBUIBIMBIHIA Kelleci cypakTap O0Iysl Kepek: 3epTTeyAiH MaKkcaTTapbl MeH djictepi Kaugaid? Hortmxenepi
Kannait? Kannait Tyxeipeivaap 6ap? 3epTTeMeHi eHrisy, KonaHy IepcreKTHBalIapbl MeH MYMKIHAIKTepi KaHxai?

[Natinanansurran oeduerTep TiziMi Hemece OHOIMOrpadUSUIBIK Ti3iM JKapaThUILICTaHY JKOHE TEXHUKAJBIK OarbITTapra KeM
nerenzie 10 araynmapiaH jxoHe QJICYMETTIK JKOHe TyMaHUTapIIbIK, OarbITTapra 15 aTaynapaaH Typajbl, ajl aFbUIIIBIH TUTIH/ET] KaJlIbl
araynap canbl 50%-1aH keM Ooimaysl kepek. Erep cinremenep Tiziminae kupwnmnana Gepinren eHOexrep Ooiica, ciitemernep
TI3IMIH €Ki HyCcKaJla YChIHY KaXKeT: OipiHIIiCi — TYNHYCKa/a, eKiHIIici — pOMaHU3alMsUIaHFaH addaBuTTe (TpaHCIUTEPALHs).

Pomanmzanusinanran o1eOueTTep Ti3iMi Kemecineil 0omysl Kepek: aBrop (yap) (TpaHciutepanus — http:/www.translit.ru)
— (KaKmIagarsl JKbUT) — TpPaHCIUTEpAlMsUIAaHFaH HYCKaJarbl MaKaja TaKbIPbIOB [MaKaia TaKbIPHIOBIHBIH AFBUINIBIH TUTIHIET]
ayzapMachl TOPT OYPBIITHI JKaKIIaAa], OpbIC TIMIHAEr! NepeKKe3[iH araybl (TpaHCIUTepalus Hemece Oap OosFaH jkaraaiiia
AFBUIIIBIH TUTIH/IE), MIBIFBIC IEPEKTEP aFbUILILIH TUTIHAE OeNriieynep apKbUIbl )Ka3bUIa/IbL.

Meicansr: 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 ctini [OCT 1-2003 “bubmuorpadusiibik, sxa3ba. bubmuorpadusiibik,
cunartama. JKajrel Tananrap ,oeHe KypacThIpy epeskeliepi” colkec jkacaabl.

OJIeyMETTIK )KOHE I'yMaHUTAPJIBIK OAaFbITTa pOMaHN3aNMsUIaHFaH 9/1e0MeTTep Ti3IMiH, aFbUIIIBIH TUTiHeT] (0acKa et TiUTiHeT )
nepekkesiep pocimaey crii — American Psychological Association (http://www.apastyle.org/), ’apaTbIIbICTaHy KOHE TEXHUKAJIBIK
oarpiTka — Chicago Style (www.chicagomanualofstyle.org).

MBpicaisl:
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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.

ZKypHaa 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 GemiMe ToMeHIETiIEPIi €CKEPY KaKeT:

e FRUIBIMHBIH OCBI CAJIaChIHAA KOJJIAHBUIATHIH JKOHE aBTOPABIH JKYMBICHI HETi3JIereH FBUIBIMH OachLIbIMAAp, aJIBIHFBI
KaTapJibl 3epTTey DICTEPiHEH JoieKco3ep KenTipiiei.

® O3iHI3/IiH KYMBICHIHBI3/IaH IOUCKCO3IEPIl KEJITIpy/i IaMaiaH ThIC KOJJaHYyIaH ayJiaK OOJIbIHBI3.

e Cinremenepai TMJ] / KCPO aBropnapbIHbIH OachbUIBIMJapblHA IIAMaJaH THIC KENTIpyAeH ayiak OOJBIHBI3, QJIEMIIK
TOXKIpUOCHI KOJIJIAHBIHBI3.

e BubGmmorpadusuibIK Ti3iMe MaKaia TaKbIPbIOb! OOMBIHIIA OeNriyi MIeTeNIiK aBTopiiap MEH 3epTTeyLIiiep MIbIFapFaH ipreii
JKOHE €H MaHBI3/IbI dKYMBICTap OOJIYBI KepeK.

OJeyMETTIK JKOHEe I'yMaHHTapibl OaFbITTaFbl MOTIHIEPIE OHEKCe3 KENTIPUIreH ClITeMeNnep XYMBICTBHIH OipiHINI aBTOPEI,
HIBIKKAH KbUIBL: OeT HeMip(Jiep)i akmia iminge kepcerinin Oepineni. Meicansl, (anecckuit 1991: 25). Onebuerrep TiziMiHIe
6ip aBTOP/BIH Oip KBUIIA JKapBIK KOPTeH OipHeIe KYMBICHI KeNTIPUITeH JKaF1aia, IIBIKKAaH JKbUIBIH TYChIHA «a», «0» jkoHe T.0.
opinTep/i KOCkII xkazy kepek. Meicainsl, (Caxyosa, 2001a: 15), (Caxyosa, 20016, 22). YKapaTsuisicTany OaFbITHIHIAFBI MaKatanapaa
ciiTemMesiep ciaTeMe KacalFaH KYMBICTAp/IbIH MaKaia MOTIHIHJIC Ke3/ICCETiH Ke3eHiHe OaillaHbICThI HOMIpIJICHIN TiK jKakKiiaaa
Oepineni.
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HNudopmanus 11 aBTopos

IMTy6nukanus marepuanoB B «Becranke KasHY. Cepun reorpaduueckoit» ocyuiecTsisiercs ¢ ucrnoiab3oBaninem Open Journal
System, cHcTeMbI OHJIAITH-110/1a4H1 ¥ SKCHEPTHOH OLIEHKU. PerucTparys 1 aBropu3aliys J0CTYIHbI B pasaene OTIpaBKa MaTepHaIoB.

ABTOp U151l KOPPECTIOHACHIIMU 0053aH MPEIOCTaBUTh COPOBOAUTEIBHOE MMCHMO Ha ITyOIMKAIMIO B JKypHAJIE.

TpedoBanus k 0opMJICHHIO CTATBH:

PenakimoHHas KoJUIernsi NPUHMMAeT paHee HEOoIyONMKOBAHHBIE CTAaThM IO HAayYHBIM HANpaBieHHsAM KypHana. Crarbs
MPE/ICTaBIsIeTCs B ANeKTpoHHOM (opmare (B ¢opmarax .doc, .docx, .rtf) TOJIBKO mnocpenctom ee 3arpy3ku uepe3 QyHKIMOHAT
caiita xypHaina (Open Journal System).

Kerip mpudra — 12 (aHHOTaNMSI, KIIIOYEBbIE cI0Ba, auteparypa — 10, Tekct Tabmui — 9-11), mpudr — Times New Roman,
BBIPAaBHUBAHHUE — 110 MIUPHHE TEKCTa, MHTEPBAI — OJIMHAPHBIH, a03a1HbIi oTcTyn — 0,8 CM, 1ONs: BepXHEee U HIKHEe — 2 CM, JIEBOEe
U TIpaBoe — 2 CM.

PucyHku, TaOmuipbl, rpaduKu, JUarpaMMbl M Jp. MPEJCTABIAIOTCS HEMOCPEACTBEHHO B TEKCTE C yKa3aHHEM HYMEpaluH 1
3armtasus (Hampuwmep, Puc. 1 — Ha3anue pucynka). KoandgectBo pucyHkoB, TaOnuil, TpadukoB U AUarpaMM He JOJDKHO MPEBbINIATh
20% ot Bcero oObema cTaThH (B HEKOTOPBIX caydasx 10 30%).

O6bem cratbu (0e3 ydera Ha3BaHHs, CBEICHHI 00 aBTOpax, aHHOTAIMHU, KIIOYEBBIX CJIOB, OMOIMOrpaduvecKoro CImcKa)
JOJDKeH cocTaBmsATh He MeHee 3 000 cioB u He npesbimars 7 000 ci1oB A1 cONMOTYMaHUTApHbIX HanpasneHuid, u 1 500-7 000 cios
JUIsL €CTECTBEHHOHAYYHBIX M TEXHUYECKUX HAIPABICHUH.

ABTOpBI B 00513aTEIbHOM MOPSIIKE TOJDKHBI YKa3aTh B COMPOBOANTENLHOM mmiuckMe B cucteme Open Journal System wau Editorial
Manager 0 TOM, YTO HalpaBIIsieMas CTaThs/PyKONUCH HUTJIE paHee He MyOIMKOBAJIach, U 4TO B CTaThe OTCYTCTBYIOT 3aMMCTBOBAaHHbIC
(parMeHThI TeKCTa U3 APYTHX padoT 0e3 CChIJIOK Ha HUX.

CTPYKTYPA CTATbMU:

Ilepsaa cmpanuya:

Iepas ctpoka — MPHTU (PyGpukartop ecTh B OTKPBITOM J0CTYIIE OHJIaitH http://grnti.ru/ wuim, aBTOPbI TaK e MOTYT MMOJTY4YHUTh
Kox MPHTU B 6ubnuoteke), BBIpaBHUBAHUE — I10 JIEBOMY Kparo, IPUDT — MOTYKUPHBIH.

HasBanue ctarby (3aroioBOK) JOKHO OTPaKaTh CyTh M COAEP)KaHHE CTAThU M NPHBIICKAaTh BHUMaHue uurtaress. HasBanue
JIOJDKHO OBITH KpaTKUM, HH(GOPMATHUBHBIM U HE COAEPIKaTh KAPTOHU3MOB HIH ab0peBuaryp. OnTuManbHast JUIMHA 3arojloBKa — 5-7
c10B (B HEKOTOPbIX ciaydasx 10-12 cno). HazBaHue craTbu IOKHO OBITH MPEACTABIEHO HAa PYyCCKOM, Ka3aXCKOM M aHIIIMICKOM
A3bIkax. Ha3BaHue cTaTbu MpeCTaBISeTCs MOy KUPHBIM MIPU(TOM CTPOUHBIMU OyKBaMH, BHIDABHUBAHHE — 110 LICHTY.

ABTOp(BI) CTaThbU — C yKa3aHHEM MMEHHM U (aMHINM, YYEHOW CTENEHH, YYCHOTO 3BaHHs, 3aHUMAeMOH NOJDKHOCTH, MECTa
paboThl, TOpOA, CTpaHa, KOHTAKTHBIH TenedoH, email. CBeeHus 00 aBTOpax MPEACTABIAIOTCS OOBIYHBIM HIPU(TOM CTPOUYHBIMH
OyKBaMmHM, BBIPaBHHBaHHUE — I10 LICHTPY.

AnHoTanus o0bemoM 150-300 cJ10B Ha pyCcCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3bIKAX.

CTpyKTypa aHHOTAaLlMH BKIIIOYaeT B ce0s ClIeyIole 00s3aTeNbHbIe MyHKTHI:

BerynuTenbHOE CI0BO O TeME HCCIIEI0BaHHs.

Llenb, OCHOBHBIE HANTPABICHUS U UJICH HAYYHOTO HCCIICJOBAHMSL.

Kparkoe onncanne HayqHOH U MPAKTHYECKOI 3HAUMMOCTH PaOOTHI.

Kparkoe onucanne METOROIOI M UCCISI0BAHUS.

OCHOBHBIE PE3yJIBTAThl U aHAJIU3, BHIBOBI HCCIIEI0BATEIBCKOIT PAOOTEI.

LleHHOCTBH POBEIEHHOTO UCCIIEJOBAaHNS (BHECEHHBIH BKJIa/] JaHHOHW paOOThI B COOTBETCTBYIOIIYIO 00NIaCTh 3HAHUN).
ITpakTHYeCcKOE 3HAUYCHIE UTOTOB PabOTHI.

KitroueBble c10Ba/CII0BOCOYETAHUS — KOJIUYECTBOM 3-5 Ha PYCCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3bIKaXx.

JlaHHBIC B HayaJsie CTaTby (Ha3BaHME, aBTOPBI, a0CTpaK, KIIOYEBbIE CIOBA) JIAIOTCS Ha sI3bIke OopuruHana. Jlamee cieayer Ta
e uHpopmarus (6e3 MPHTU) na anmuiickoM si3bike. [10TOM Ha Ka3axCKOM HJIM PYCCKOM (3aBHCHT OT SI3bIKa OCHOBHO# CTaThH).

[ocnenyromas crpanna (HoBast):

Beeoenue cocmoum u3 cnedyoujux 0CHOBHbIX INEMEHMOG:

O06ocHOBaHKE BBIOOpa TEMBI; aKTyaJbHOCTb TEMBbI WJIM MpoOIeMbl. B 000CHOBaHMH BBIOOpa TEMBI Ha OCHOBE OIMCAHUS
OIIBITA MPEIIECTBEHHUKOB COO0IAeTCss O HAJIMYUU MPOOIEMHOM CHTyalnnu (OTCYTCTBHE KaKMX-TMOO HCCIICAO0BAHUMH, MOSBICHUE
HOBOTO 00BEKTA U T.1.). AKTYaJIbHOCTbh TEMBI OIpeessieTCs O0INUM HHTEPECOM K H3YYEHHOCTH JAHHOTO 00BEKTa, HO OTCYTCTBHEM
MCYEPIBIBAIOIINX OTBETOB HA MMEIOLINECS BOPOCHI, OHA JJOKA3bIBACTCS TEOPETUUESCKOM HIIH MPAKTHYECKONH 3HAYUMOCTBIO TEMBI.

OrnpenenieHne 00bEKTa, IpeaMeTa, IIeJIeH, 3a/1a4, METOJI0B, ITOJIX00B, THIIOTEe3bl M 3Ha4YeHUs Balel padoTsl. Llens ncenenoBanus
CBsI3aHa C JJOKAa3aTeIbCTBOM TE3UCA, TO €CTh NPEACTABICHUEM TIPEIMETa UCCIIEI0BaHMs B H30PAHHOM aBTOPOM acIeKTe.

Marepuai u MeTojibl — IOJKHBI COCTOSTD M3 ONIUCAHUS MATEPHAIIOB U X0/1a pa0OTBI, & TAKKE MTOJIHOTO OMTMCAHHS HCTIONIB30BAHHBIX
METO/IOB.

XapakTepuCTHKA WM ONUCAHNE MaTepHalla UCCIIS0BAHUS BKIIIOYAET €ro MPEACTABICHHE B KAYECTBEHHOM U KOJIMYECTBEHHOM
OTHOLICHNH. XapaKTepUCTHKA MaTepralia — OuH U3 (JaKTOPOB, ONMPEEIIAIONIMIT TOCTOBEPHOCT BBIBOJJOB M METOJIOB MCCIIEIOBAHMSI.

B sTom pazznene onuckiBaeTcs, Kak mpodiema Obuia n3ydeHa: noapooHas nHdopmaius 6e3 moBTOPEHUs paHee Oy OTMKOBAHHBIX
YCTaHOBJIEHHBIX MPOLIETYP; UCIIONIb3yeTCs MACHTH(UKAINSA 000py10BaHUs (TPOrPaMMHOTr0 00eCIIeYeHNUs ) ¥ ONIMCAHWE MaTepPUaIoB,
¢ 00s3aTeNIbHBIM BHECEHHEM HOBH3HBI IIPH HCIIOIb30BAHHN MaTePUaIOB H METOIOB.

HayuHas MeToJI0JI0THs JIOJDKHA BKIIIOYaTh B ce0s:

® JICCIIEN0BATENBCKHI BOMIPOC(-bl);

® BBLIABUIAEMYIO TUIIOTE3Y (TE3HC);
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® JTalbl UCCIIC0BAHUS;

® METOZbI UCCIICIOBAHMUS;

® pe3yNbTaThl UCCIICA0BAHUSL.

B cexnum 0030p auTEpaTyphl — DOIDKHBI OBITH OXBadeHB! (DyHJAMEHTAJbHBIE M HOBBIE TPYIBI MO HMCCIEAYEMOH TeMaTHKe
3apyOe)KHBIX aBTOPOB Ha aHIJIMICKOM sI3bIKe (HE MeHee 15 Tpy/oB), aHAJIN3 JaHHBIX TPYIOB C TOUKH 3PEHHS X HayYHOTO BKJIAJa, a
TaKoKe MpoOeJIbl B HCCIIEI0BAHIHN, KOTOpBIe BB omonHsere B cBoel crarbe.

HenomycTnMo Hamuyue MHOXECTBA CCBHUIOK, HE MMEIONIMX OTHOIICHWS K padoTe, WM HEYMECTHBIE CYXJICHUS O BaIlnX
COOCTBEHHBIX JOCTI)KEHUSIX, CCBIIKH Ha Bamm npeasiayye paboTsl.

B pasnene Pesynsrarel n O0cyxaeHHe — IPUBOAUTCS aHAIN3 U 00CYIK/ICHHE TTOyYEHHBIX BAMH PE3y/IbTaTOB MCCIICIOBAHUS.
[IpuBoasTCs BBIBOAY 10 HOJYYEHHBIM B XOJI€ MCCIIEIOBAHUS pe3ylbraraM, PacKpbIBACTCS OCHOBHAs CyTbh. 11 9TO OIUH U3 caMbIX
Ba)KHBIX pa3/elioB CTaThbH. B HeM HEOOXOIMMO MPOBECTH aHAIN3 PE3yJIbTaTOB CBOEH pabOTHI M 0OCYXkJEHHE COOTBETCTBYIOIIMX
PE3yJIbTaToOB B CPABHEHUH C HPEIBITYIINMH pabOTaMH, aHAIN3aMH U BEIBOJIAMH.

3aKII0ueHNE, BEIBOIBI —0000IIIEHNE 1 TOABE/ICHNE NTOTOB paOOTHI HA JAHHOM JTalle; IIOATBEPIKICHHE HCTUHHOCTH BEIJBUT'aEMOTO
YTBEpKJICHHS, BBICKa3aHHOTO aBTOPOM, M 3aKJIFOYESHHE aBTOpa 00 N3MEHEHNH HAyYHOTO 3HAHUS C YIETOM MOJTyYSHHBIX PE3yJIbTaToB.
BriBozibI HE TOIKHBI OBITH a0CTPAKTHBIMH, OHH JIOJDKHBI OBITH MCIIOJIB30BAHBI JUIsl 000OIICHNST Pe3yJIbTaTOB UCCIIEAO0BAHHS B TON
WM NHOM Hay4HOIT 00J1aCTH, C OIIMCAHUEM IIPEITIOKESHIH HIIM BO3MOXKHOCTEH JabHeel paboThl.

CTpyKTypa 3aKII0UeHUs JOJDKHA COAEPKaTh CleAyoIue Bopocsl: KakoBel Lienu 1 MeTo/ibl ucciieioBanus? Kakue pesynsrarsl
norydensl? KakoBbl BBIBO/IbI? KaKOBBI EPCIIEKTUBBI X BO3MOXKHOCTH BHEAPEHHS, IPUMEHEHUsI pa3paboTKu?

Cnmcok ucnoJib3yeMoii IuTepaTypsl, Wi bubimmorpaduuecknii CIIICOK COCTOUT U3 He MeHee |5 HanMeHOBaHHH JINTepaTy eI,
n 13 HuX 50% Ha aHIIHICKOM sI3bIKe. B cilydyae HaM4us B CIIMCKE JINTEPATyphl padoT, IIPEACTaBICHHBIX Ha KUPUILTHIIE, HEOOX0ANMO
NPEJICTaBUTh CIIMCOK JIUTepaTyphl B JBYX BapHaHTaxX: NEpBbIH — B OpPHIHMHANeE, BTOPOH — POMaHM3MPOBAHHBIM aj(aBUTOM
(TpaHcIHTEpaIIs).

PoMaHM3MPOBaHHBIN CIIMCOK JINTEPATYPHI IOJDKEH BBINIIETH B CIEAYIOIEeM Buie: aBTop(-bl) (TpaHciuTepanus - http:/www.
translit.ru) — (Tog B KPyIIBIX CKOOKax)—Ha3BaHUE CTaThH B TPAHCIMTEPHPOBAHHOM BapHaHTE [IIepeBOJ Ha3BaHMs CTaThbH Ha
AQHIIMICKAUIT S3bIK B KBaJPATHBIX CKOOKAX |, HA3BaHHE PYCCKOSI3BITHOTO MCTOUHHKA (TpaHCIHTepanysl, JIN00 aHIINHCKOe Ha3BaHHE —
€CJIM €CTh), BHIXOJHbIE JaHHBIE C 0003HAYEHHSIMH 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 IUTHPYIOTCS B TEKCTE.

Cruib oopMIIEHHsT CIHMCKA JIMTEPaTyphl Ha PYCCKOM M Ka3axckoM si3bike cortacHo [OCT 7.1-2003 «bubnmorpaduueckas
3anuck. bubnuorpagudeckoe onucanue. O0mue TpeGOBaHUS U TPABHJIA COCTABICHUS.

Cruib odopmienyss PoMaHU3HPOBAHHOTO 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, IEPEIOBbIe METOABI HCCIEAOBAaHMsS, KOTOPbIE NMPUMEHSIOTCS B JIAHHOH
00JIacTH HayKH M Ha KOTOPBIX OCHOBaHa paboTa aBTopa.

e |130craiiTe upe3MEpHBIX CAMOIIUTUPOBAHUIA.

e lI30eraiite upe3mMepHBIX cchuIOK Ha myOnukarmy aBropoB CHI/CCCP, ucnomnb3yiite MEPOBOIT OITBIT.

e buGmmorpaduueckuii CIIMCOK JOIDKEH copepXaTh (yHJaMeHTalbHble W Haubosiee aKTyallbHBIC TPY/BI, OIyOIMKOBAaHHBIE
W3BECTHBIMU 3apyOeKHBIMH aBTOPAMHU M HCCJISIOBATEISIMH 110 TEME CTaThH.

e CChUIKM Ha IIUTHPyeMble pabOTHI B TEKCTE JAIOTCS B CKOOKAX, C yKa3aHHEM IIepBOr0o aBTOpa paboTHI, TOI M3/aHMs: HOMEp
ctpanun(-e1). Hanmpumep, (3anecckuii, 1991: 25). B ciydae, Hanmu4us B CIIMCKE JINTEPATyPBl HECKOJIBKUX pabOT OHOTO U TOTO ke
aBTOpA, U3/IaHHBIX B OJIMH I'OJI, TO JIOTIOIHUTENILHO K IOy M3laHus nobaBiseTcs OykBa «a», «o» u T.1. Hanpumep, (Camyosa, 2001a:
15), (Canyosa, 20016, 22).

B ciryuae HecoOTBETCTBHS CTATHH TPEOOBAHUSIM, PeIKO/IETHsI BIPaBe eé OTKJIOHUTD.
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