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B03MOKHOCTH MCIOJIb30BAHUS TYPHCTHYECKOI0 MOTEHIIHAIA
AJIsl YCTOHYMBOTO Pa3BUTHS MAJIBIX TEPPUTOPHIA € aPUAHBIM KJIUMATOM
(1Ha npumepe Katrakypranckoro paiiona Y30ekucrana)

B nmanHOW cTaThe paccMaTpWBAIOTCS KOHLENIUH Pa3BHTHS MAJBIX TEPPUTOPHUH, aHAIH3UPYETCs 3HAYCHUE
Typu3Ma B YCTOWYMBOM 3KOHOMHYECKOM Pa3BHTHH, B 0OCOOCHHOCTH B MaJIbIX apHIHBIX paifoHax. Ha ocHoBe
IpUBEEHHBIX TEOpUll HcclleoBaH TypucTHueckuil noteHuuan Karrakypranckoro paifona CamapkaHackon
obyactu Juisi obecriedeHHs YCTOWYMBOTO Pa3sBHTHS MOCPEICTBOM albTepPHATUBHOrO Typusma. Kpome Toro,
YUYHUTBIBasl apUIHBIE KIIMMAaTHYECKUE YCIOBHS, JUTS IPABHIBHOM OpraHU3aliy TYPUCTHYECKUX IIOTOKOB ObLIN
pa3pabotanbl kaptel NDVI, oTpakaroniye mioTHOCTh pacTUTEILHOIO MOKPOBA, U MPOBEAEH UX aHau3. B
CTaThe TakKe PACCMOTPEHHl MHOTOJIETHHE CpEeIHEMECSYHBIE TIOKa3aTeld TEeMIepaTypsl BO3/AyXa,
OTHOCHTETIFHOW BIKHOCTH W JaBJICHHS BOJASHOTO MMapa C IEJbI0 OLUEHKH KIMMAaTHYEeCKOro kKomdopra
TYypHCTOB, M JaHBI ClENHaJbHbIe pekoMeHnamy. C TOYKH 3PEHUS Pa3BUTHS YCTOWMUYMBOTO TypH3Mma Oblia
COCTaBlICHa KapTa-CXeMa OpTaHM3allil TYPUCTHYECKOW JAEATENPHOCTH Ha OCHOBE MHOTOJICTHUX
CpeHEeMECYHBIX TeMIepaTyp BOJBI, NOABOJHONW reomopdonorun u OeperoBrix JuHUH KaTTakypranckoro
BoJOXpaHunuima. Kpome Toro, myTH HCIOIb30BaHMA TYpPUCTHYECKOro MoTeHuuana KaTrakypraHckoro
paiioHa orieHeHbl Ha ocHOBe «SWOT-aHanu3a» 1 c/ienaHbl COOTBETCTBYIOIINE BBIBOJIBI.

Kniouegvle cnoga: anbTepPHAaTUBHBIA TYpU3M, apujiHas 30Ha, TyPHUCTHYECKHH MOTEHIMAN, 3HAOTE€HHOE
pa3BHUTHE, BOJHBIN TypHU3M, XalKHUHT, TPEKKHIHT.

Beeoenue

TypusMm sBI€TCS BaKHBIM CETMEHTOM HALMOHAJIBHOW IOJMTUKH PA3BUTHA, NTOCKOJIBKY OH BHOCHT
BKJIaJI B BaJlOBO¥ BHyTpeHHMH mnponykt (BBII), cocobcTByeT auBepcuduKaiiyin 3JKOHOMHUKH, COKpaIiaeT
MEXpETHOHANIBHBIE PA3NU4us, GOPMHUPYET KAlHUTAI Pa3BUTHI M CTUMYJIHPYET pEerHoHalbHOEe pa3BuTHe. B
HEKOTOPBIX CIIydasik, KOrAa OTCYTCTBYIOT WHBIE aJlbTEPHATHUBHBIE ITyTH, TYPU3M 00ECIEeUMBaET CYIICCTBEH-
HBI BKJIaJ B yCTOMYMBOE pa3BUTHE TEPPUTOPUN M MECTHBIX camoymnpasieHuil [1]. [loatomy B mocneanue
roJibl MHOTHE CTpaHbl, CTPEMSICh YIYYIIHTH SKOHOMHYECKHE II0Ka3aTeld M OO0eCHeUUTh YCTOHYMBOE
pasBuTHE, cTapaioTcs (GOPMHUPOBATH BUABI TypH3Ma, UCXOJS U3 CBOMX HPUPOIHBIX YCIOBUH M TPYHAOBBIX

pecypcos.
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B03MOXXHOCTW NCNONb30BaHUSA TYPUCTUYECKOTO. ..

B MoJtenn 3K30reHHOTO Pa3BUTHSI, KOT/Ia BHENIHUE (DaKTOPBI pACCMATPUBAIOTCS KaK KaTalln3aTop HOBOM
9KOHOMHYECKOH IEATETBHOCTH U POCTA, OKUIAEMBIC Pe3yIbTAThl He OBUTH JOCTUTHYTHI. Yke B 1970-¢ roabt
MHOTHE PETMOHBI XapaKTEePU30BAIIKCh 3aMeJICHUEM SKOHOMHYECKOTO POCTa U 3HAYUTEIEHBIM OTCTAaBAHUEM
OT PasBUTHIX TeppUTOpUil. IHBECTHPOBAHHBIE PECYPCH HEAOCTATOYHO HWHTETPUPOBAIHCH B CYIICCTBYOIIHE
SKOHOMHYECKHE W COIUAJbHBIC CHCTEMBl STHX PETHOHOB, YTO MPHBEIO K POCTY IUCIPOIOPIHMHA B
pETHOHANIBHOM pa3BUTHH [2-5].

B oTiauune OT KOHIEMIIMH 5K30T€HHOTO DPa3BUTHS, Pa3BUTHE JKOHOMHKH 3a CUET HCIOJIB30BAHHS
peCypcoB, HMMEIOLIMXCSI HETMOCPEJACTBEHHO HA CaMOW TEpPPUTOPHUH, pacCMAaTpPUBAETCSl KaK MOJIENhb
SHIOTeHHOTO0 pa3Butus (Tabmuma 1).

Tab6auma 1

CpaBHHTe.]IbHaﬂ XapaKTepucTuKka MO}IeJ]eﬁ 9K30I€HHOI'0 U JH/IOTCHHOI'0 Pa3BUTUA

OcHoBHBIE
JK30reHHasi MojleJIb Pa3BUTHUS JH/I0TeHHAas1 MO/IeJIb PA3BUTHS
KpUTepUuHU
DK30T€HHOE Pa3BUTHE PaCCMaTPUBAET DHJIOTEHHOE Pa3BUTHUE OMUPAETCS HA
Onpeenete BHEITHUE (DAKTOPHI KaK OCHOBHBIC IpaliBEpbl  |BHYTPEHHHUE PECYPCHI, COIMANBHBIN KauTal U
P SKOHOMHUYECKOI'0 pOCTa U CTPYKTYPHBIX WHHOBAIIMOHHBIN ITOTEHIIMA CaMOM
W3MEHEHUU B PETHOHE. TEPPUTOPUH.
Bremnune nHBEeCTULIMM, TOCYJaPCTBEHHBIE MectHble pecypchl, KaApOBbIi MOTEHIUAT,
OcHOBHBIE pecypchbl
CyOCHIUH, BHEITHUE PHIHKH. COIMAJIbHBIC CETH, MHHOBAIIUH.
Ipe coTBa B03M0OKHOCTB OBICTPOTO SKOHOMHUYECKOTO Y cTOHYMBOCTD, peruo-HaibHas CaMOCTOSI-
HMYIIECTB
p y pocTa, IPUTOK BHEIIHETO KAaNKUTajla. TENbHOCTB, 10JITOCPOYHOE Pa3BUTHE.
Pernon ocraércs 3aBUCUMBIM OT BHEITHUX
Temnbl pa3BUTHS MOTYT OBITh MEIJIEHHBIMU,
HenocraTku (hakTOpOB, cabast MHTErpaIys B MECTHBIC
CHCTOMBI OTPaHUUYEHHOCTh PECYPCOB.

Konrenius 3HI0reHHOr0 pa3BUTHS MMOAPA3yMEBACT MHTEIPUPOBAHHBINA MOAXO0J, 00BEAMHSIONUN BCe
cheppl W WX B3aMMOCBSI3U. TypuU3M TakKe HE OCTalCsi B CTOpPOHE OT HM3MEHEHWH B Tapajurme
TEPPUTOPUAILHOTO Pa3BUTHs. DTa OTpacib, 0E3yCIIOBHO, SBJISETCS OJHON W3 HauboJiee MOAXOISAIIMX JUIs
MIPUMEHEHHUST 3HJIOTEHHOTO TOJX0/a, MOCKOJIbKY OCHOBHOE NMPUTSDKEHHE TypH3Ma — 3TO Pa3HOOOpa3HbIE
MECTHBIE pecypchl Teppuropud. B omimume ot apyrux cdep, MMEHHO TypuU3M CrocoOeH Hauboliee
3¢ (heKTUBHO MOOMIIM30BaTh ATH PeCypCHI (ITPUPOIHBIE KPACOTHI, KyIbTYPHOE HACNIEIUe, MECTHAS KyJIbTypa,
TPAHCIIOPTHEIC BO3MOXKHOCTH | JIP.).

B oTHOCHTENBHO CJIa00Pa3BUTHIX pErMoHaX TYPU3M MPEAOCTABJIIET BO3MOXKHOCTh H30€kKaTh
HEUCIIONb30BaHUsI 3THX pecypcoB. Ilo »3TOW npuYKMHE 3HAOTE€HHO OPUEHTUPOBAHHBIA MOAXOJ CTall
[EHTPATBHBIM HAIPABIEHHEM BO MHOTHX MPOrpaMMax U IJIaHaX PasBHTHS TypH3Ma o Bcemy mupy [1].

PazBuTHE Typru3Ma B MaNbIX apUAHBIX pailOHAX MOXXHO pacCMaTpHBATh KakK OAHY U3 (OpM peaiu3aliiu
MO DHAOTEHHOTO pa3BUTHA. OCOOEHHO B YCJIOBHSX COBPEMEHHBIX TJIOOANBHBIX KIMMATHIECKUX
M3MEHEHUN OCTa€TCcsi OTKPBITHIM BOIPOC: KakuM o00pa3oM Oyaer (GopMHpOBaThCS SKOHOMHKA OSTHX
TeppuTopuii. B Takoil cuTyanmum pa3BUTHE YCTOHYMBOTO Typu3Ma SBJISETCS OJHUM M3 Hanbojee
ONTUMAJIBHBIX PEIICHUM.

Kak ormeuaer /[)xo03ed), yCTONUMBBIN TypHU3M O3HAYAET CIIOCOOHOCTH OOIECTBA, KOCUCTEMBI U APYTUX
CYIIECTBYIOIIUX CHUCTEM (PYHKIIMOHHPOBATH HEIPEPHIBHO, HECMOTPS HAa HEONPENeIEHHOCTh OymyIiero, u
MIPH 3TOM HE JOMyCKaTh HCUEPIIAHUS KITFOUEBBIX pecypcoB [6].

Mamepuanvt u memoowvt

Bormpocsr pa3BuTus Typu3Ma B apiAHBIX PETHOHAX MHpPa B OCHOBHOM HM3YyYaJlUCh Ha mpumepe Mpana, a
Takxe cTpaH AQpPUKH, pacIIONI0KEHHBIX B apUIHBIX 30HaX. OJHIM U3 MEPBBIX UCCIIEAOBAHUH, CBA3aHHBIX C
JNaHHOW TeMoii, cumraercsi pabora lllaynma Kpaxosepa (1985), KoTOpbIi H3y4an MOTEHIMAN pPa3BUTHS
Typu3Ma B apUIHBIX paiioHax M3pawisi M MccleoBal OCHOBHBIE 3JE€MEHTbl IOITAIHOW MOZENH,
omuchIBaloIeil mpouecc pasButus [7]. OH TpOBepHS CBOM pe3yibTaThl Ha OCHOBE AMITUPUYSCKHX
HcclieIoBaHui B ycThiHE Heres, aHanu3upys NpUMEHUMOCTD MPE/JI0KEHHON MOJIETH.

Geography and Sustainable Development. 2025, 1, 1(1) 7
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Kpome Toro, Mosiienpap u @ardsMu MpoBeTH HCCICIOBAHME Ha IpUMepe ropoxa Mesn,
PacrnonoXeHHOro B apuaHoi 30He Mpana. OHU paccMaTpHBalld Pa3BUTHE KYJIBTYpPHBIX (JOpM Typu3Ma Ha
OCHOBE HUCITOJIb30BaHUS TPAAUIIMOHHBIX Kapu306 (kanamos) [8]. B ux pabore ocoboe BHUMAaHUE YACISIOCH
ASKOHOMHUYECKOMY MOTCHIMATY TYpHU3Ma B MajIblX, OTCTAIONINX B Pa3BUTHU HACEIEHHBIX ITyHKTaX U PErHOHAX
C OrpaHUYCHHBIMHA IPUPOJHBIMHU PECYPCAMIL.

Taxxe B Kernn npobnemsl pa3BUTHS Typu3Ma B apUIHBIX 30HaX ObUIM PACCMOTPEHBI B MCCIIEIOBAHUN
latBupu u Kumaiio. Pabora Obiia omyOnukoBaHa B BUJE HEOOJBIION KHUTH M TIOCBSIIEHA B OCHOBHOM
aHAJM3Y MOTEHIMANA Pa3BUTHA TypH3Ma Ha apUAHBIX M MOJIYapHIHBIX TEPPUTOPHUSIX, KOTOPHIE 3aHUMAIOT
3HAYUTEIHLHYIO YaCTh CTPAHBI 32 MpeieiaMy TPAJIUIMOHHBIX TYPUCTHYSCKUX IeHTpoB HaiipoOu u Mombaca
[9]. TIpu BBIMOIHEHHH HACTOSIIETO UCCISIOBAHUS UCIIOIb30BAIMCH METO/IbI AaHAIN3A JINTEPATYPhI, paboTa ¢
(hoHIOBRIMU MaTepHualiaMu, a Takxke MeTo bl [ IC-TeXHOI0THid.

Peszynomamer u ux obcyscoenue

Karrakypranckuii paiioH pacmoyio’keH B LeHTpadbHOH yacTn CamapKaHICKOW OONaCcTH: ero oKHas U
CeBEpHasl YAaCTH OXBATHIBAIOT TOPHBIC M MPEATOPHBIE TEPPUTOPUH, TOTJa Kak IEHTpalbHas dacTb
chopmupoBaHna 3apadiranckoii BnaauHoi. [lnomane pationa cocrasiset 1,39 teic. km? [10]. Kinumar pesko
KOHTHMHEHTAJIBHBIA: CpeIHss Temreparypa sHBaps cocraBusier —2,9°C, wrons — +27,4°C [11].
CpenHerooBoe KOJIMYECTBO OCAIKOB JocTHraeT 285,4 MM, OCHOBHAs WX YacTh BBINANaeT B IEPUOI C
HOsIOpst 1o ampenb. JleToM Temmeparypa BO3IyXa 3HAUUTEIHHO IOBBIIIACTCS, M OCAIKH IPAKTUYECKH
OTCYTCTBYIOT.

Hecmotps Ha To yto KarTakypranckuii paifoH OTHOCHTCS K apUAHBIM 30HAM, OH OTIIMYAeTCsl OOraThiM
TYPUCTUYECKHM MOTEHIMAIOM. B 9acTHOCTH, J0OCTaTOYHOE KOJIMYECTBO OCAIKOB BECHOW CIIOCOOCTBYET
yBeNMUeHHI0 Onomaccel (OMopa3HOOOpasusi) B MPEATOPHBIX palioHaX, YTO TOBBIIIAET TYPHUCTUYECKYIO
NPUBJIICKATEIFHOCTh TEPPUTOPHU. B 3TOT meproa BO3MOKHO pa3BUTHE albTEPHATHBHBIX (HOPM TypH3Ma,
TaKUX KaK SKOTYpH3M U IPUKITIOUCHUYESCKHN TYPU3M.

Kpome Toro, Ha ceBepe paiioHa pacrmoyiokeHa [oyKHas gacTh xpedra OKTOB, BBICHIAs TOYKAa KOTOPOTO
nocturaer 1708 meTpoB HaJ ypoBHEM Mopsi. FOXHBIE CKIIOHBI XapaKTepHU3YIOTCs 3HAYUTEIbHOW KPYTH3HOM,
9TO JeNaeT MX YAOOHBIMH JUIS OpraHW3allMM TPEKKHHTa W XaWkuHra. [l ompemeneHus: ONTHMalIbHBIX
MEPUOJIOB TPOBEJCHHS TOJOOHBIX TYPHUCTUYECKUX MEPOIPUSATHIA IIeJIeco00pa3HO HCIIONb30BATh KapThl
NDVI (Hopmanu3oBaHHEIH UG HepeHINANTBHBIN HHIEKC PACTHTEIHHOCTH).

C 3T0ii 1EebI0 IS TEPPUTOPHH palioHa OBbLIM 3arpyKeHbl ClyTHUKOBbIe cHuMKU Landsat 8—9 OLI B
kpacHoM (RED) u 6mmxHem nHbpakpacHoMm (NIR) nmuanazonax. B mampHeimem oHu Obutm 00paboTaHbI B
nporpamme ArcMap 1o cienyromieid ¢opmysie (1), 4TO MO3BONMIIO MOCTPOUTH COOTBETCTBYIOIIYIO KapTy
(puc. 1) [12].

(NIR)-(RED)

NOVI= (NIR)+ (RED) @
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CEHTS0ph OKTSI0pb JIeKadpb

Pucynox 1. NDVI kapts! Karrakypranckoro paiioHa no mecsiam

Kak nmoxazano na xaprax NDVI, B mpenropusix paiionax KarrakypraHckoro paiioHa B ampeie-mae
HAOJIOZIaeTCT MHTCHCHUBHOE pa3BUTHE PACTUTENLHOTO IOKpPOBa. B 3TOH CBS3M  HCIOJIb30BaHUE
OHMOJIOTUYECKUX PECypCcoB palioHa MOXKET HMETh OOIbIIOe 3HAYCHHE JUIsl OOECHeUeHHs YCTOWYHBOTO
pasButus. Kpome TOro, cpeau 3THX pacTeHHN Takue BHIBI, Kak mey-mpasa Mapmuyca (Cladium martii),
noocnokaaycus 3epaswanckas (Pseudoclausia zerawschanica (Regel et Schmalh.) Botsch.), zyx emewannwiii
(Allium praemixtum Vved.), saiiyecy6 onvansiowuu (Lagochilus inebrians Bunge), syrogus Typrkecmanckas
(Eulophia turkestanica (Litv.) Schlecht.), acmpacan Hypamasckuii (Astragalus nuratensis), Koewlib
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Kapamasckuii (Stipa karataviensis Roshev), Ileposckus nebedonucmuas (Perovskia atriplicifolia), aunyuxa
Axmascras  (Lappula aktaviensis Popov et Zakirov) sxmiouenbl B «KpacHyoo KHHUTY PecmyOnuku
VY3o6ekucran» (puc. 2) [13]. DTu BUIBI PaCTCHUN MOTYT CIYKUTh (AKTOPOM MPHUBICUCHHS SKOTYPUCTOB U
reotypuctoB. Kpome TOro, mpuBlicueHHs BHUMAaHHS TYPHCTOB K 3THM PAaCTCHUSIM MOXXET OKa3bIBaTh
MIOJIO’KUTENNBHOE BIMSIHUE HAa MX OXPaHYy.

Pucynok 2. Pactenus, npouspacratomue B Karrakypranckom paiione,
3aHeceHHbIe B «KpacHyro kHury Pecniybnukn Y30ekucTan»:
a) koBblTh Kaparasckuii (Stipa karataviensis Roshev);
b) meu-tpaBa Maptuyca (Cladium martii);
¢) [TepoBckus nedenonuctHas (Perovskia atriplicifolia)

s pa3sBUTHS TypH3Ma B apHIHBIX PETMOHAX, HAPSAAY C IUIOTHOCTBIO PACTHTENBLHOIO IMOKPOBA, BAXKHOE
3HAYEHHE UMEIOT TaK)KE€ OTHOCHTEIbHAs BIAXKHOCTh BO3/yXa M CPEHEE MHOTOJIETHEE MECSYHOE MaplHaib-
HOE JIaBJIeHUE BOJSHOTO MMapa. JTU IMOKa3aTeld ONpEACisIoT TO, KaK TYPUCTHI OIIYIIAaloT ce0si BO BpeMs
myTeniecTBus. M3BeCTHO, 4TO B apuAHBIX 30HAX OTHOCUTENIbHAS BIAXXHOCTH BO3/lyXa Upe3BbIUANTHO HHU3KAs,
YTO CYLIECTBEHHO BJIMAET Ha «KOM(OPT YEIOBEKa», TO €CTh Ha BOCIPHATHE OKPYXKAIOLIEH Cpelbl CaMUM
TypuctoM. Ilpy HHM3KOM mHapIUalbHOM JaBJIEHHM BOISHOTO MMapa BO3JIyX CTAaHOBUTCS OYEHb CYXHM,
YCHIIMBAETCSl BO3JCUCTBHE Kapbl, B pe3ysbTare 4ero (hOpMHUPYIOTCS HEOIAromnpHATHbIE KINMAaTHYeCKHe
YCIJIOBUS JUIA TYpPUCTOB. B eTHHE MecALbl JaHHBIM MOKa3aTenb Ha TeppUTOpUN paiioHa npesbimaeT 10 rlla.
Hanpumep, B LeHTpanbHOM 4YacTH palioHa B HIOJE CpPEAHssl TeMIepaTypa Bo3ayxa cocrtaBiseT 27,4°C,
OTHOCHUTENbHAs BIaKHOCTh — 43,6 %, a maprnmanpHoe naBieHue BojasHoro napa — 14,6 rlla (puc. 3). B
3TOT MEPHO]] YEJIOBEK CHIIbHEE OIIYIIAeT Kapy, TaK KaK CyXOH BO3/IyX NMPHUBOJHUT K OBICTPOMY HCIIapPEHUIO
BJIard C TOBEPXHOCTH KOXH. [l03TOMYy TYpHCTHUYECKYIO AEATENBHOCTh B 3TOT CE30H IesiecooOpasHee
OPIaHU30BbIBAThH B 3aTEHEHHBIX MECTAaX UM B OTHOCUTEIBHO 3aKPBITHIX IPOCTPAHCTBAX.

TeMm He MeHee, TakHMe KINMATHYECKHE YCIOBHS SBISAIOTCA HanOojee OJ1aronpHATHBIMU JUIS TUISDKHOTO
OTAbIXa, MEMIMX TMPOTYJIOK (BOOJL pycell PEK W apbhlkOB), a TaKkKe JUIA BEJIOTypu3Ma. AHaIN3
METEOPOJIOTHUECKUX TOoKa3aTenel ans xpedra AkTay (1o AaHHBIM MeTeocTaHu KympaboT) mokasbiBaer,
4TO B Mae cpelHss TeMmieparypa Bozayxa coctasiser 25,3°C, orHocuTenbHas BiaxxHocTh — 50,8 %, a
nasnenue BoasHoro mapa — 11,1 rlla [11]. B Takux ycloBuSIX KIMMaT apUIHOTO PETMOHA CUHUTAETCS
ONaronpHsTHBIM JAJISl alIbTEPHATUBHOTO TypU3Ma (3KOTYpH3M, BEJIOTYPHU3M) M €0 aKTUBHOCTEH (TPEKKHHT,
XaWKWHT), a TakXke I KyJabTypHOTO Typm3Mma. Kpome Toro, mmeHHo B 3ToM Mecsie NDVI ngocturaer
MaKCHUMAaJbHOTO 3HA4YE€HUS, UYTO YCWIMBACT IIPUBJIEKATEIbHOCTh IPUPOJBI U OCTABISIET y TYPHCTOB
MOJIOKUTENbHBIC BIICUATIICHUSI.

10 ISSN 3106-9649 (Print) ISSN 3106-9657 (Online)



B03MOXHOCTM UCNONb30BaHUS TYPUCTUHECKOTO...

180 I :
{15 S R N SN S SN -

f, %

| nmm v v v v vie IX X XXl
B, % =e=g, Ma

c)

Pucynox 3. PacmpeneneHre MHOTOIETHETO CPETHETO MECSIIHOTO AaBIICHHS BOISTHOTO Hapa (e, rlla)
u otHOcuTenbHOH Biaxkuoctu (F, %) Ha MeTeoponornyeckux craniusx [laiinranoa (a),
Hypa6an (6), Kympaban (B) B Teuenue roma (2009-2018 rr.) [11]

Xots KaTtrakypranckuil palioH paclosioKeH B 30HE apHIHOTO KJIMMaTa, B €ro I0)KHOW 9acTH CO3JaHO
Karrakypranckoe Bomoxpanwmmme. Ha ero 06a3e MoOXXHO pa3BuBaTh BOAHBIM Typu3Mm. llo MHeHuro
Moatiendapa u daremu, BOJHBIN TypH3M SIBISIETCS OAHUM M3 Hauboliee pa3HOOOpa3HBIX BHIOB TypH3Ma B
mupe. OH JEMOHCTPUPYET peajbHbIE IOKa3aTeld YCTOWYMBOrO TypHU3Ma M IpUBJIEKaeT HauOoJjbliee
KOJINYECTBO TYPUCTOB K BOAHBIM OOBEKTaM, TaKUM Kak Mops, o3epa U peku [8]. B wacTHOCTH, BBICOKas
3HAYUMOCTb BOJJHBIX PECYPCOB B OpraHu3alii Typu3Ma B apUJHBIX PETrHOHaX 6I)IJ'Ia IpOACMOHCTPpHUPOBaHAa B
paboTtax wucciezoBaresieii, NPOBOAMBIIMX HCClenoBaHus B dtoil obOmactu [7-9]. CremoBatenbHo,
BOJIOXPAaHWIIUILE UMEET OONbIIOE 3HAUCHHE /ISl Pa3BUTHUS YCTOMUMBOIO TypU3Ma B pailoHe.

Passutne Typu3smMa B BOJOEMAX — I3TO OTHGHLHLIﬁ BOIIPOC, 1 OH UMCET CBOU OIPCACICHHBIC KPUTCPHUU
u Teopuu. [Ipu mpaBHIBLHOM, TJIAHOMEPHOM HCIIONB30BaHUHM 0O3€pa WIM BOJOXPAaHWIUIIA HEOOXOJMMO
YUUTBIBATh TaKUE MOKa3aTeNd, Kak reorpaguyeckoe MmojioKeHHE BoJoeMa, TeoMOpP(OJIOrHIecKoe CTPOeHHE
IIHa 03epa, IIyOrHa, BETpHI, YIOLIME Ha €ro MOBEPXHOCTH, (iopa U dayHa o3epa, MyTHOCTh BOAbI. Taxke
HeO6XO)II/IMO YUUTBIBATHL BO3MOXHOCTU HMCIIOJIB30BaHWA OTOro0 BOAOCMa MJIA BEACHUA XO3SIMCTBEHHOM
nestenbHoctH  [14]. Takum oOpa3om, Ha ocHoBe maHHbIX A. HukutiHa Obuta paspaboTaHa KapTta
TeMIepaTypbl MOBEPXHOCTH BObI KaTTakypraHcKoro BOZOXpaHUIIHIIA B TeIUIbie Mecsibl (puc. 4) [15].

anpeilb Uurojib
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Co AVRHDE

Dekabr

agzycm Odexkabpo
PI/IcyHOK 4, KapTa TEMIEPATyp MOBEPXHOCTHBIX BOJ KaTTaKpraHCKOI‘O BOJOXpaHUIMIIIA

i IpaBUIIBHOTO HCIIOJIB30BAHUS TYPHUCTHUECKOro MOTeHIMana KaTTakypranckoro BOJOXpaHHIHILA
pa3paboTaHa cXeMa OpraHu3aldil TYPUCTUYECKOW JEeSATETbHOCTH B 3aBUCHMOCTH OT MOJBOJHOMN
reoMopQoyiorui  BOJIOXpaHHWJIMIA, OEperoBO JWHWHM, MYTHOCTH BOJIBI W apeana paclpoCTpaHEHUs
opranu3MmoB (puc. 5). Hanpumep, BocTO4YHas 4acTh BOJOXPAHWJIMILA OTHOCHTENBHO MEJKas. DTO TaKkke
MOKHO HaOJI0AaTh MO HM3MEHEHHMIO H30TEPM CPEJHEroJoBOM TemmepaTypbl BoAbl. IlosTomy co3manue
KyHaJbHBIX 30H HAa 3TUX TEPPUTOPHUAX NACT TOJOKUTEIBHBIE pe3ylbTaThl. Takxke, MOCKOJIBKY Oepera
recyaHble, MOKHO C(POPMHUPOBATH TUISHKHBIA TYPU3M.
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P HUCYHOK 5. KapTa OpraHu3anuuv BUAOB U ACATCIIbHOCTU TypU3Ma
Ha KaTTaKypI‘aHCKOM BOJOXPAHUIIUIIC U MPUICTAIOIUX TEPPUTOPUAX

12 ISSN 3106-9649 (Print) ISSN 3106-9657 (Online)



B03MOXXHOCTW NCNONb30BaHUSA TYPUCTUYECKOTO. ..

Peszynomamot u ux obcyscoenue

Ha ocHoBe mprBemeHHBIX BBILIE AaHHBIX MOATBEPKAEHO, YyTO B KaTTakypranckoMm paiioHE HMEHOTCS
JOCTaTOYHBIE TYPUCTUYECKUE PECYPCHI A1 pa3BUTHs Typu3Ma. OJHAKO MHOTHE YU€HbIE IOAYEPKUBAIOT, YTO
B OKOHOMHYECKH CIa0Opa3BUTHIX PErHOHAX TYpU3M MOXKET JIHIIb CMATYUTh HETaTHBHBIC TEHICHIIUU
pa3BuTHsA, HO He oO0jagaeT AOCTaTOYHBIM IIOTEHLIMAIOM Ul 3KOHOMHMYECKOil Tpanchopmaunu. Ecnu
pEeANpPUHUMATEIbCKIE HMHUIMATUBBL, T'OCYJapCTBEHHO-YaCTHOE IApTHEPCTBO, KBaIM(HUIIMPOBAHHBIE
MOJIO/IbIE KaJpbl M WHHOBALlUM HE SIBIAIOTCS HEMPEPHIBHBIMU, CEKTOP TypHU3Ma MOXKET IMOTEPSTh CBOIO
JUHAMHUKY, a TPaHTbI, BbIIe/IseMble Ha (MHAHCHPOBAHUE MPOEKTOB, YaCTO MOTYT UMETh KPAaTKOCPOUYHBIE
nociencTeusa. Takxke, ecnd TypusM Oyner ObICTpO pa3BHBATBCS, 3TO MOXET IPUBECTH K TakKUM
MOCTIEICTBUSAM, KaK YHHUUYTO)KEHHE €CTECTBEHHOW PAacTUTEIBHOCTH, POCT LIEH Ha 3€MIJII0, HEIBI)KHMOCTh U
yCIIyTH, yTpaTa TpaaAuHOHHOHN KynbTypsl [1]. HekoTopeie nccnenoBanus MOKa3bIBalOT HETaTUBHOE BIMSIHUE
crpoca Ha Typu3M, Hampumep, uHpsmmoo. Typusm morpednseT MecTHbIE pecypchbl (B OCHOBHOM 3EMIIIO,
BOIy WM 3HEpruro) u obpasyer orxoapl. HoBas mH(pacTpyKTypa M YCIyrd HOBBICAT HPUBJIEKATEIBbHOCTD
MECT, YTO HPUBEAET K JAIbHENUIIEMY POCTY TypH3Ma, HO B TO € BPEMs MOCTAaBUT MOJI YIPO3y MPUPOIHYIO
cpeay, KoTopas ABJIACTCA OCHOBHBIM IPECUMYIIECCTBOM TypU3Ma.

[Tosromy, ommpasice Ha 3TH B3rIAABl U ¢ momomblo SWOT-ananmus3a, ObUTM BEISBICHBI CHIIBHBIC
CTOPOHBI, ciabble CTOPOHBI, BO3MOKHOCTH M YTPO3BI JJIsl pa3BUTHs TypusMa B KaTTakypraHckoM paiioHe.
SWOT coOupaer Hanboiiee BaKHBIE PE3yNIbTaThbl aHANIM3a BHEIIHUX (DAKTOPOB M W3YUYCHHUS BHYTPEHHHX
BO3MOXHOCTEH 00BbekTa [8].

Ecnu mb1 paccmorpum SWOT-ananu3 ana Kattakypranckoro pailoHa ouH 3a JPYTHM, Mbl IIOJTYYUM
pe3ynbrat B Tabnure 2.

TaGnuma 2

SWOT anaum3 Typuctuieckoro norennuana Karrakypranckoro paiiona

CuibHasi CTOpOHA Cnalble CTOPOHBI
(Strength) (Weakness)
S1 — pasHoobpasue penbeda paiiona; W1 — UHTEHCHBHOCTH 3PO3MOHHOTO TPOIlECcca B MIPEATOPHBIX
S2 — xoM}opTHOCTH OHOKITUMATHIECKUX paiioHax;
moKasareJiel Al TYPHUCTOB, HecMOTps Ha apunHble  |\W2 — HEeTOHBIA 0XBAT apXeOJOTHYSCKIX ITAMSTHHKOB
KITUMaTHYECKUE YCIOBUS, OXpaHOM;
S3 — BoIHBIE peCYpPCHI, B YaCTHOCTH HAJIMYHE W3 — yMeHbIIeHHEe KOJTMYECTBa BOJIBI B pekax AKTay B
KPYITHOT'O BOJIOXPaHMIIHINA; pe3ynbpTaTe H3MEHEHUS KIIMMaTa;
S4 — TUIOTHOCTB PAaCTUTENBHOrO OKpOBa B TeueHue | W4 — cokpailieHue BUia B pe3yJibTaTe NOCTOSHHOTO BbLIOBA
roJla ¥ pocT PeIKUX BUJOB PACTCHUH; PBIOBI B BOJOXPaHMIIHIIE,
S5 — cpennsis Temmepatypa Bozbl Bogoxpanmwiuia |W5 — ucTolieHne pacTHTEIBHOTO MOKPOBa,
JUIS TUISDKHOTO TYPU3Ma, W6 — Hu3Kuil ypOBEHb HHBECTHIIMIT B TYPUCTHUECKOM CEKTOPE.
S6 — xopoumias 00ecneYeHHOCTh TYPUCTUIECKUMHU
pecypcamu.
Bo3moxHOCTH ¥Yrpo3bl
(Opportunity) (Threats)
O1 — yn06¢cTBO 3KOHOMHKO-T€0TpahHuECKOTO T1 — 3arps3HeHHE BOJIOEMOB;
nonoxeHus paiona (70 km 1o ropona Camapkanna); | T2 — ycuneHue aerpaganyy IMOYBEI BCICACTBUE MTPOe3a Ha
02 — nmocraTovHas 00ECIIEYCHHOCTh TAMATHIUKAME |MAIlTUHE 10 HEYCTAHOBICHHBIM TEPPUTOPHSIM;
apXCOJIOTUU H APXUTEKTYPHI; T3 — cHmKEHHE HHTEpeca HHOCTPAHHBIX TYPUCTOB K IIPUE3ILY
O3 — pazBuTHE STHHYECKOTO TYpU3Ma B CBSI3H C 13-32 HETATHBHOW MPOTIaTaH Ikl
pa3Hoo0Opa3ueM HAIlMOHATIBHBIX TPAJIHIUI; T4 — cokparlieHre TUIOMAIN CETbCKOX03IHCTBEHHBIX YTOIHIA;
04 — Hajya)XuBaHHUE arpoTypHu3Ma 3a CHeT TS5 — obocTpeHne HKOJIOTHIECKUX TPOOIEM B apUIHBIX
pa3Ho00Opa3ms CeNbCKOX03HCTBEHHON peruoHax;
CHeAaIN3aLHH; T6 — yBenuyeHne 3arpsi3HEHNS TOYB 32 CYET YBEIHMUCHHS
05 — Pa3BUTHUC AJIBTCPHATUBHOI'O TypU3Ma B KOJIMYECTBA OTXOJ0B,
TOPHBIX paliOHaX. T7 — ucye3HOBEHHE APXEOJIOTMUECKUX MaMSATHUKOB.
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Baxnouenue

CyiecTByeT HECKOJBKO MOJeENe SKOHOMHUYECKOrO Pa3BUTHSI, W MPU M3YUYCHUH WX pas3iuduil ObLIO
YCTaHOBJIEHO, YTO MOJENh OJHJIOTEHHOTO pAa3BUTHS TPU3HAHA MHPOBBIM COOOIIECTBOM Hamboee
ONTUMAJILHBIM MYTEM ISl CO3JaHUsl YCTOMUMBONH 3KOHOMHKH B MaJIBIX PETMOHAX C apUIHBIM KiIMMaToM. B
HACTOAIIee BPEMsS MHOTHE CTPaHbI TBITAIOTCS MaKCHMAalbHO FWCIIOJNB30BAaTh TYPUCTHUYECKWH TOTEHIHAI
pernoHa, TECHO CBS3BIBAS DHIOTEHHOE DPAa3BUTHE C TYPHCTUYECKOW OTPACIbI0O B CBOMX MepuepHitHbIX
paitonax. /i1 HeOONMBIINX TEPPUTOPHIA T ACUCTBHsI ONpaBAbIBaIOT cebs. [loaToMy mpu M3yd4eHHUH OCHOB
pazBuTus TypusmMa B KaTTakypraHckoM palioHE MNpOSIBUIICS BBICOKMU TYPUCTHUECKMH MNMOTeHIManl. B
YaCTHOCTH, MPHU aHAIM3€ W3MEHEHHUS TUIOTHOCTH PACTHTENBHOTO MOKPOBA B Pa3pe3e MECALEB C MOMOLIBIO
kapT NDVI 65110 yCTaHOBJIEHO, YTO 3€JI€Hh COXPAHAETCS IIPAKTUYECKH B TEYSHHE BCETO MEPHOAA.

[Tpu n3ydeHnH KIMMaTHYECKHX W OMOKIMMAaTHUECKHUX IMoKa3areiel paiioHa ObUIO YCTaHOBIICHO, YTO B
ssHBape Temmeparypa cocraBimsia -2,9 C, a B mone — 27,4 C. Taxke ObIIO MpOaHATM3UPOBAHO, YTO
CPEIHEMHOTOJIETHEE KOJIUYECTBO OCAJAKOB COCTaBIsieT 285,4 MM, a JaBJCHHUE BOJSHOTO TMapa U3MCHSIETCS B
3aBUCHMOCTH OT TEMIIEPAaTyphl M OTHOCUTEIHHOW BIIAYKHOCTH JJIsI paiioHa, B YACTHOCTH, ATOT IMOKa3aTellb
BBILIE BJOJIb PEK U OTHOCUTEIILHO HUKE B TOPHBIX U IIPEATOPHBIX palioHax. Ha ocHOBaHUM BhILIEYKa3aHHBIX
MOKa3aTeNeld Ipy OTNpeNeleHnd OMOKINMATHIECKUX YCIOBUN /ISl TYPHCTOB B HIOJIe OBUTA CHOPMYITHpPOBa-
HbI CJICAYIOIHE BBIBOJBI:

e UenoBek YyBCTBYET Xapy ropasio CHWIbHEE, IMOTOMY YTO CYXOH BO3AYyX NPHUBOAHUT K OBICTPOMY
BBICBIXaHHIO KOXKH, YTO YBCIIMUYMNBACT PUCK O6C3BO)KI/IB3HI/I5[;

e ConHeyHas moroja OJlarompusATHA JJIs OTIAbIXa, HO TPU JUIMTEIHHOM MPEOBIBAHUU HAa CBEXKEM
BO34YyXE TypuUcCTamMm HCO6XOI[I/IMI)I TCHb, BOJa U YCJIOBUS IJIA OTJbIXA,

o [loaxomuT A7 3aHSATHH CIIOPTOM WIJIM aKTMBHOTO Typu3Ma (TIeIIie MPOTYIKH, €3/1a Ha BEJOCHUIICC,
IKCKYPCHH), TaK KaK CyXOH BO3JIyX CHOCOOCTBYET OBICTpPOMY WCHApEHHUIO MOTa, — OJHAKO HEOOXOIUMO
YBEIIMYUTH MOTPEOJICHUE BOJIBI.

Joxkazana 3¢ ¢eKTHBHOCTh HCIONB30BaHUs KaTTakypraHcKOro BOJOXpaHWIHINA I (POPMHPOBAHHS
BOJIHOTO TypU3Ma M BOJHOTO cropTa. [IoCKOJIBKY BOJHBIM TYypH3M OXBAaThIBa€T HAWOOJIbIIEE KOJIHMYECTBO
BHJIOB M TYPUCTHYECKOH NEATEIBHOCTH, UCCIIEIOBATEH OTMEUYAIOT, YTO YCTOWYHMBBIN TYpH3M MOXKET OBITh
pa3BUT B JIOOOM THUIIE BOJHOW Cpenbl WM W3 BOJHBIX pecypcoB. llostomy, ¢ yderom ¢usmko-
reorpaduyeckux ocobeHHocreli Karrakypranckoro BogoxpaHwiWina, Obbia pazpaboTaHa Kapra
OpTraHHU3alNU TYPUCTUIECKON AESITeTLHOCTH BOKPYT Hero (puc. 5).

K COXKaJICHUIO, B HAYYHBIX pa60Tax OTME€YACTCA, YTO B HCKOTOPLIX CIIy4dasaXx pa3BUTHUC TypuU3Ma MOXKCT
MMETh HETaTHBHBIC IIOCIEACTBHS JUIS JIOOOTO permoHa. B dwacTHOCTHM, OBUIO OKa3aHO, YTO, XOTSA B
HEKOTOPLIX HC60.HBIHI/IX HACCJICHHBIX ITYHKTaX 3TO MOXET IMOKa3aTbCsad BPEMCHHBLIM PAa3BUTHEM 3KOHOMMKU,
9TO HE MPUBOJIUT K YCTOWYMBOMY pa3BuTHIO. KpomMe TOro, pasBuThe TypH3Ma IMPHUBOJUT K YCHIICHUIO
AHTPOIIOTCHHOI'O BO3ACUCTBHMS HA IPUPOLY M B HEKOTOPBIX CUTyalUsX IPHUBOJUT K CEPbE3HBIM
sKoJioruueckuM npoodiaemam. [lostomy 6bu1 npoBenen SWOT-aHanu3 pa3BuTHs Typu3Ma B paiioHe, KOTOPBIT
IMOKa3bIBAC€T, YTO, HECMOTPA Ha apUIHBIC KIMMAaTUYCCKUE YCJIOBHA H TypI/ICTI/I‘-IeCKI/Iﬁ IIOTCHIIUAJI paﬁOHa,
Hapsy C TaKUMH CHJIBHBIMHM ACIEKTaMH, KaK yJ00CTBO OMOKIMMATHYECKHX MOKa3aTeJied IJisi TYpUCTOB,
CYIIECTBYIOT TaK)Ke YTPO3bI CEPbE3HBIX IKOJIOTHUECKHIX MPOOIIEM B OTHX paifoHax.

CHHcoK IUTepaTypsl

1 Vujadinovi¢ S. Tourism in the context of contemporary theories of regional development /S. Vujadinovi¢, D. Sabi¢,
M. Gaji¢, R. Goli¢, L. Kazmina, M. Joksimovi¢, F. Krsti¢, V. Malini¢, M. Sedla // J. Geogr. Inst. Cvijic. — 2023. — 73(3). —
P. 355-370. https://doi.org/10.2298/13G12303355V

2 Capello R. Location, Regional Growth, and Local Development Theories / R. Capello // AESTIMUM. — 2011. — 58. —
P. 1-25. https://doi.org/10.13128/Aestimum-9559

3 Eversole R. Economies with people in them: Regional futures through the lens of contemporary regional development theory
/ R. Eversole /I Australasian Journal of Regional Studies. — 2017. — 23(3). — 305-320.
https://search.informit.org/doi/10.3316/ielapa.419830866425225

4 Pike A. Local and Regional Development. Routledge /A.Pike, A.Rodriguez-Pose, J. Tomaney (Eds.). — 2006.
https://doi.org/10.4324/9780203003060

14 ISSN 3106-9649 (Print) ISSN 3106-9657 (Online)


https://doi.org/10.2298/IJGI2303355V
https://doi.org/10.13128/Aestimum-9559
https://search.informit.org/doi/10.3316/ielapa.419830866425225
https://doi.org/10.4324/9780203003060

B03MOXXHOCTW NCNONb30BaHUSA TYPUCTUYECKOTO. ..

5 Puljiz J. Teorije regionalnog razvoja u ekonomskoj literaturi [Electronic resource] / J. Puljiz // Yearbook Titius. — 2010. —
3(3). — P. 63-82. Access mode: https://hrcak.srce.hr/117704

6 Joseph E.K. Sustainable Tourism Development in the Backwaters of South Kerala, India: The Local Government Perspective
/ E.K. Joseph, T.K. Kallarakal, B. Varghese, J.K. Antony // GeoJournal of Tourism and Geosites. — 2020. — 33(4spl). — P. 1532—
1537. https://doi.org/10.30892/gtg.334spl13-604

7 Krakover Sh. Development of Tourism Resort Areas in Arid Regions / Sh. Krakover; Yehuda Gradus (Ed.) // Desert
Development. — 1985. — P. 271-284. https://doi.org/10.1007/978-94-009-5396-3

8 Moayedfar S. Sustainable tourism development in historic cities of arid regions with the revival of ganat (Yazd city)
/ S. Moayedfar, M. Fatemi // GeoJournal of Tourism and Geosites. — 2021. — 35(2). — P.428-436.
https://doi.org/10.30892/gtg.35222-669

9 Gatwiri W. Unlocking Tourism Potential in Arid and Semi-Arid Counties of Kenya / W. Gatwiri, F. Kimaiyo // KIPPRA
Discussion Paper. — No. 308. — 2023.

10 O‘zbekiston milliy ensiklopediyasi. 1-12 jild. — T.: 2000-2007 yy.

11 AG6nuxynoB @.U1. Camapkana BHJIOATH OHOMKIMMHI IIAPOUTIAPU Ba yiaapAaH TYPU3MHU PUBOMJIAHTHpHIIIA (oiimamaHuIn
UMKoHUATIAapU. ['eorpadus cdamnapu Oyiinua dancada moxropu (PhD) mimuii mapakacMHH OJMII Y4yH E3WITaH JHCCEPTaLUs
| ® N. A6mukynos. — Toshkent, 2022. — 157 s.

12 Safarov E.Y. Geografik axborot tizimlari. ArcGIS dasturida amaliy va laboratoriya mashg‘ulotlarini bajarish bo‘yicha o‘quv-
uslubiy qo‘llanma / E.Y. Safarov, Sh.M. Prenov, O.R. Allanazorov, K.K. Bekanov. — Toshkent, 2020.

13 O‘zbekiston Respublikasining “Qizil kitobi”. I jild. O’simliklar va zamburug’lar. — Toshkent: «Chinor ENK». — 2019.

14 Avezov M.M. Turistik faoliyatning Kattaqo‘rg‘on suv omboriga tutash hududlar o‘simlik qoplamiga ta’sirini NDVI xaritalari
asosida tadqiq etish masalalari / M.M. Avezov, A.M. Elmurotova // O‘zbekiston Geografiya jamiyati axboroti. — 66-jid. — 2024. —
221-227-s.

15 Huxkutua A.M. Bogoxpanwuima Cpenuuit A3un / A.M. Hukutun. — JI.: U3xa-Bo «'mapomereonsgary, 1991. — 168 c.

M.M. Age3os, A.M. EamypoToBa

APHUATI KIAMMAT MIAFBIH AyMaKTapAbl TYPAKTbI
AAMBITY YLIiH TYPHCTIK dJIeyeTTi naiiajany MyMKiHAIKTepi
(O30excTanHbIH KaTTHIKOpFaH aylaHbIHBIH MbICAJIBIH/IA)

Makaynaza IDaFelH = ayMakTapasl JaMBITY KOHIEMIMSUIApBl  KapacTBIPBUIFAH, TYPU3MHIH  TYPaKThI
SKOHOMHKAIIBIK JAMYyJaFbl, ocipece IIAFbIH KypraK ailMakrapiarbl MaHpI3bl TaniaHraH. Kentipinres
Teopusulap HeriziHae Oajgamainbl TypH3M apKbUIBl TYpakThl AaMyAbl Kamramachi3 ety yumiH Camapkasz
00bIcHl KaTThIKOpFaH ayZaHBIHBIH TYPUCTIK dJieyeTi 3epTTenti. TypHCTiK aFbIHAapAbI IYPHIC YHBIMAACTRIPY
YIIH ©CIMIIK >KaMBUIFBICHIHBIH THIFBI3IBIFEIH KepcereTiH NDVI kapramapsl jkacamnbll, ojlapra Taijgay
KYPTi3imi.  ABTOpiap  TYpPUCTEpAiH  KIMMATTHIK  OKalIBUIBIFBIH ~ OaFajay ~— MakcaThlHIA — aya
TEeMIIepaTypachIHbIH, CAIBICTBIPMAIIBl BUIFAILABIIBIKTEIH JKOHE Cy Oybl KBICBIMBIHBIH KOIT JKBUIIBIK OpTalla
alJIBIK KOPCeTKILITepiH Je 3epTTen, apHaibl ychiHbIicTap OepreH. CyablH KOIDKBULIBIK OpTalla aibIK
TeMIIepaTypackl, CyacTbl TIeoMOpP(OJOTHACH XoHe KaTTBIKOpFaH Cy KOWMACBIHBIH JKarajay ChI3BIFBI
HETI3iHe TYPUCTIK KbI3METTI YHBIMIACTRIPYABIH KapTaJbIK JHarpaMMachl jkacaiibl. KaTThIKOpFaH eHIpiHIH
TYPHUCTIK oNeyeTiH maiganany xonmapsl «SWOT tanmay» Heri3iHge OaraiaHBIN, THICTI TYXKBIpBIMIaMaap
JKacaJbIHIbL.

Kinm ce30ep: anpTepHaTHUBTI TypH3M, KYpFaK aliMak, TYpPHCTIK oJleyeT, SHAOTCHAIK aaMmy, Cy TYpHU3Mi,
XaWKHUHT, TPEKKHHT.

M.M. Avezov, A.M. Elmurotova

Opportunities for utilizing tourism potential in the sustainable development
of small arid-climate areas (the case of Kattakurgan district, Uzbekistan)

This scientific article explores the concept of small-area development, emphasizing the role of tourism in
promoting sustainable economic growth, particularly in small arid regions. Building on the proposed theoreti-
cal framework, the tourism potential of the Kattakurgan District in the Samarkand Region is analyzed in the
context of sustainable development through alternative tourism. Considering the arid climate, NDVI maps re-
flecting vegetation density were developed and analyzed to support effective management of tourist flows.
The study also examines multi-year averages of monthly air temperature, relative humidity, and water vapor
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pressure to assess climatic comfort for tourists, with specific recommendations provided. From the perspec-
tive of sustainable tourism development, a schematic map for organizing tourism activities was created using
multi-year averages of monthly water temperature, underwater geomorphology, and shoreline dynamics of
the Kattakurgan Reservoir. In addition, the tourism potential of the Kattakurgan District was evaluated
through a SWOT analysis, and relevant conclusions were drawn.

Keywords: alternative tourism, arid zone, tourism potential, endogenous development, water tourism, hiking,
trekking.
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IIpumepsnl 3a1aHuii, HAIPABJEHHBIX HA opMUpPOBaAHNS
(PYHKUMOHAIbHON FPAMOTHOCTH YYAIIMXCS 10 Y4eOHOMY NpeaMeTy
«I'eorpadus» (6 kaacc)

B crarpe paccmarpuBaeTcs nmpobiema pa3pabOTKH y4eOHBIX 3a/aHMH, HAllpaBICHHBIX Ha (POPMHUPOBAHUE H
pa3BuTHEe (YHKIHOHAIHHONH I'PaAMOTHOCTH OOYYAlOIIMXCS Ha YpOKax reorpaduu. AHAIU3HPYETCS] HOHATHE
«(bYHKIOHAJIbHAS TPAaMOTHOCTB». Ha OCHOBE M3y4eHHsSI Hay4HO-METOANYECKOI IUTEPaTyphl aHATU3UPYIOT-
cst ycnoBus ee popMHpOBaHMS Y 0OYdYaIOIIMXCsl B OPraHU3alUsaX 0OpasoBaHMUs, PEATU3YIOIIUX MPOrPAMMBI
obmero cpexanero oOpaszoBaHus. ONpenesAiOTCs NPUOPHTETHBIE BHABI (DYHKIMOHAIBHOW TPaMOTHOCTU Y
y4aIuxcsi CpeACTBaMH y4eOHOro mpexmera 1o reorpaduu. YKasblBacTCS Ha HMPHOPHUTET MCIOJIB30BaHHSA
KOMIIETeHTHOCTHO-OPHEHTUPOBAHHBIX 3a1aHuil. ONpenernsioTcss OCHOBHBIE TpeOoBaHMs K pa3paboTKe 3ama-
HHUHU 110 ()OPMHUPOBAHUIO (PYHKIIMOHAIBHOW IPaMOTHOCTH: BBIOOD BU/a (pYHKIMOHAIBEHOI IPaMOTHOCTH, y4eT
BO3pacTa M TPeOOBaHUH MPOrpaMMbl y4eOHOTO NpeaMeTa, CBSI3b C OBITOM M HMPOU3BOJCTBOM, OPUTHHAIIb-
HOCTB CIO)KETa M NOJa4u MaTepuana (B BHIE TEKCTa, WLTIOCTPAILMN), MEXIIPEAMETHBIH XapaKkTep, HEOIHO-
3HAYHOCTh PEIICHHS W/WIIM OTCYTCTBHE FOTOBBIX IIA0JIIOHOB AJIs PEIIeHHs 331ady. B kadecTBe mpumepa npu-
BOJIUTCS KOMIUIEKC CHTYaTHBHBIX 3aJaHHi 10 reorpaduu B 6 kimacce mo teme: «[modyc u reorpaduyeckas
kapTa». K KoMIuiekcy 3aaHuii gaercs nepedeHb GOpMHUPYEMBIX MPEAMETHBIX U YHUBEPCAIbHBIX KOMIIETCH-
LMl U IPONMCHIBAIOTCS IIIAHUPYEMBIC PE3yJIbTaThl KaK JHYHOCTHBIC, TaK M METAINPEAMETHBIC U ITPEIMETHBIC.
Taroke IPUBOAATCS PEKOMEHAAIMH 10 OLICHUBAHMIO B BUJIE TeKcTa M OawioB. ITo ka0l U3 IpUBEACHHBIX
3a7a4 yJalluicsl MOXKET MOJIYYUTh OIpeeIeHHOe YHCIO 0AJUIOB, MaKCHMAIBHOE — OIPE/IeIISIeTCs] HauBBIC-
et ormerkoi B 10 6anios.

Knrouesvie cnosa: obpasoBanue, GpopMHpoBaHHE (YHKIMOHAIEHON TIPaMOTHOCTH, CHUTYallMOHHBIC 3ajady,
ypok reorpaduu, 3aganus, hopmupyoue yHKIHOHATBHYIO TPAMOTHOCTh, 00pa30BaTENIbHBIN pe3yIbTaT.

Beeoenue

ITonsiTre «pyHKIMOHATBHAS TPAMOTHOCTEY» YTBEpAWIOCh B 70-X rojax mpouuioro Beka ojarogaps pea-
nu3anun oopazosarenbHON nporpammel o srunoid FOHECKO «®yHkinoHankHas rpaMOTHOCTh U Macco-
Boe oOpazoBanue» (FLAME). OcHoBHas ee 1eib 3aKkiodanach B IPEAOTBPAIlEeHUH HETPAMOTHOCTH Hacene-
HUS 3eMJTH 1 TOMYJISIpU3alii 00pa30oBaHusl.

B ycnoBusix nHpoOpManuoHHOTro U mudpoBoro odmecTsa GpyHKIMOHATbHAS TPAMOTHOCTH [TOMOTAET He
TOJIBKO a/IalITUPOBATHCS B TIOCTOSITHHO M3MEHSIOIIEHCS pealbHOM U BUPTYalIbHOM cpesie, HO U aKTUBHO pas-
BUBAaTbCS U COBEPILIEHCTBOBATHCS B HEH, COLMAIM3UPOBATHCS, BBICTYIAsl B KAUECTBE OCHOBBI JUIS JTOCTHIKE-
Hus oOpazoBarHOCTH [1].

®opmupoBaHe PyHKINOHATHFHONW IPAaMOTHOCTH Y TIOJPACTAIONIETO MTOKOJIEHHUS CIIEYET OCYIIECTBISTh
Ha BceX yUeOHBIX MpeIMeTax MPH YCIOBUH yUeTa BO3PACTHBIX U MCUXOPHU3NUECKHX OCOOCHHOCTEH. Y pOBEHb
pa3BuTHs (YHKIUMOHAIBHONM TPaMOTHOCTH OMNpenensiercs chOpPMUPOBAHHOCTHIO COLMANBHO 3HAYMMBIX Ka-
4yecTB TUYHOCTH [2]. YcnoBueM (opMupoBanusi (pyHKIIHOHATHHON TPAMOTHOCTH BBICTYIAIOT COLMAIIBHBIE
MPOLIECCHI, CTIEHU(HUKY KOTOPBIX ONpENeIsIioT MpaBuia oOmeHus (C y4eTOM 3HAaHHS MOPaJbHBIX HOPM U
HPaBCTBEHHBIX LEHHOCTEH), pepiiekcrs, MOHMMaHue 3HAaYMMOCTH B3aUMOAEHUCTBHS MEXILy O0ObEKTaMH KOM-
MYHHKAIINH, a TaKKe BIageHue pedsio [3]. O0ydeHne HOBBIM 3HAHUSAM M YMEHHUSAM JIOJDKHO OCYIIECTBIATHCS
Ha OCHOBE CHCTEMHOH M MEXAMCUWIUIMHAPHON MoAa4yy y4eOHOTro Marepuaia, PelIeHHH THIMHYHBIX U He-
CTaHIAPTHBIX YYEOHBIX M CHUTYAalIMOHHBIX 33/ad. YBEIMYEHHE NOJH J1adOpaTOPHO-NIPAKTUYECKUX DPadoT,
BKITIOYEHHE B y4eOHBIN TPOIECC CUTYAIMOHHBIX 33J1ad CIIOCOOCTBYET ()OPMUPOBAHHIO JIOTUKU MBIIIIICHUS,
Pa3BUTHIO JIMYHOCTH, IOMOTAET MOHATH IIEHHOCTh 3HAHWH, (OPMUPYET MOTHUBAIINIO 00yUYeHuUs [4].

[IpuoputerHsIMU BuAaMH (YHKIHUOHAIBHONW IPaMOTHOCTH, Pa3BHBAEMBIMHU Y YUaIIUXCS CPEACTBAMH
yueOHOTO mpeaMeTa «reorpadus», BIASIOTCS €CTECTBEHHOHAYYHAs, MHOPMaLMOHHas (BKIIOYas KapTorpa-
(udecKyr0), SKOIOrHIecKasi, JKOHOMUUECKAsI, YUTATEIILCKAsI U MAaTeMaTHIeCKasl.
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®dopmupoBaHuio (YHKITHOHAIBHON I'PaMOTHOCTH MOXKET CITOCOOCTBOBAThH BKIIIOUCHHE B 00pa3oBaTeib-
HBII TIPOIIECC PEIIeHUsI CUTYAIlMOHHBIX 33/1a4, € B KadecTBe MH()OPMAIMOHHON OCHOBHI BBICTYIIAET JKU3-
HEHHAas CUTYyaIlHs.

Peszynomamor u 0bcyscoenue

YcnoBueM ¢GopMupoBaHHs (YHKIMOHAIFHON IPaMOTHOCTH IO €CTECTBEHHOHAYYHBIM y4eOHBIM Hpea-
MeTaM SIBIIeTCS BHEAPCHUE MPAKTHKO-OPHEHTHPOBAHHOTO 00yYeHHs B y4eOHBIH IpoIecc.

Pa3pabotka 3amanuii ast popmupoBaHus GYHKIMOHAIBHOW IPAMOTHOCTH IO €CTECTBEHHBIM HayKam
NpeAINoJaraeT y4er cleyoIux TpeooBanuii [5-6]:

1. BeIOOp BuAa PyHKIIMOHATHHON TPAMOTHOCTH;

2. TIPaKTUKO-OPUEHTHPOBAHHBIC 3aJaHUS JOJDKHBI COOTBETCTBOBATH BO3PACTY yYAIIETOCs, HPEIMETy
y4eOHOM MpOrpamMMbl, BKIIIOYATh MIPEeMETHbIC 3HAHHS, HEOOXOUMBIE sl €€ PEeIIeHUs], YYCHUK JTOJDKEH To-
HUMATb, JUIS Yer0 OH BBITOJHSET 3aJaHNe, KaKue 3HaHU (OPMUPYET U pa3BHBACT HABBIKH;

3. Ha3BaHHE CUTYallMOHHOTO 33/1aHHS JOJDKHO OBITh EMKHM, OTPAXKaTh CYTh MIPOOIEMBI;

4. Grmu3Kasl K pealbHOCTH MpoOJIeMHas CUTyalusl JOJDKHA OBITh MpE/ICTaBlIeHa B BHJE CIOXKETa, CUTYa-
UK, Tpo0eMbl, YTOOBI MOKa3aTh, KaKk (yHAaMEHTAJIbHbIC 3HAHHS MOTYT OBITh MPUMEHUMBI B pPeajbHOM
KH3HHY,

5. CIOXKET JOJKEH ONMUPATHCS Ha UMEIOIIUICS y y4Yalllerocsi )XU3HEHHBIN OIBIT, ObITh MOHSTHBIM WIIH
HUMETh IOBECTBOBAHHUE, JIETKO MOJICIIUPYEMOE;

6. 3amaHMe TEKCTa CUTYaIllMOHHOTO 33/IaHUs MIPEIoaraeT Takyro (hOpMyIHPOBKY, YTOOBI HE OBLIO TO-
TOBBIX AJITOPUTMOB U ITyTH PEIICHHUS POOIEMBI;

7. B X0Jle pelIeHHs 3aa4y MPEAToaraeTcs UCTIOIb30BaHNE PA3IMYHBIX HICTOYHHKOB HH(OpMAIINK;

8. mHbopManus TO MaHHON MPOOIEMHON CHTyallMd MOXET OBITh MpPEICTaBlIeHA B Pa3UYHBIX
(hopmax (reorpaduyeckas KapTa, pUCYHOK, TabJuIIa, cXema, Tuarpamma, rpaduk u T.1.), COIepKaTh JOTO0I-
HUTEJIbHBIC KOMMEHTapUu MO TEKCTY, YTO YCIOXHHUT 3afady oTrOopa HeoOXoauMol WHGOpMaLWU s
00yYarOIIUXCS;

9. yyammecs B X0J€ peIIeHHs POOJIEMBI JOJDKHBI pacCMaTpUBaTh Pa3IMYHbIC TOUKU 3PSHUS, aHAIH-
3UPOBaTh WHPOPMAIHIO C Pa3HBIX MO3UIIHIA, TOIBEPraTh COMHEHUIO (DaKThI, paccyKAaTh, BBISIBISATH MPOTH-
BOpeYHs, JIENIaTh JOTHYECKHE BHIBOJIBI.

CutyaTHBHBIC 32/1a41 MOKHO YCIIOBHO MOZPA3/ENUTh HAa TPU T'PYIIBI B 3aBUCHMOCTH OT CIIOCO0a MX
penieHust: TpeOyIoIIne UCTIONb30BaHMS TeorpaduuecKux 3HaHWH, HHQOPMALMH U3 PA3ITHYHBIX UCTOYHHKOB
Y UHTETPUPOBaHHBIE [7].

Hamu ObUT OATOTOBIICH KOMIUIEKC CHTYAIIMOHHBIX 3aj1ad, MpeJHa3HaYeHHbIX VIS OIIEHKH COPMHUPO-
BAaHHOCTH (DYHKIIHOHAIBHON IPaMOTHOCTH 10 y4eOHOMY nipeamety «[ eorpadus» B 6 kiacce o teme: «I1o-
Oyc u reorpaduueckas kapray (paszzuei: 3emis Ha IJIaHe MECTHOCTH, IJI00yCe U KapTe).

PaccmatpuBaemas 3a1a4a sIBIS€TCS TEKYIICH.

K ocHOBHBIM BHAaM (pyHKIMOHAJIBHOW IPaMOTHOCTH IO JAHHOMY Y4eOHOMY IpEIMEeTy OTHOCSTCS ec-
TECTBEHHOHAY4YHasl, HTH(OPMAIMOHHAS, SKOJIOTMYECKast 1 MaTeMaTHIecKas.

Cpenu hopMUpyeMbIX KOMIIETCHIIMH BBIICIAIOTCS KaK MPeAMETHbIE: HAYYHOE OOBSICHEHHE SIBIICHUS,
WHTEPNpPETALUsl JaHHBIX JUIA HOJXYYEHHs BHIBOJOB; YMEHHE paboTaTh C KapTorpaduuecKuMyu HCTOYHUKAMHU
nHPOPMaLIUK, TaK 1 YHUBEpCaJIbHBIE: (HOPMUPOBAHUE KPUTHUECKOTO MBIIUICHUS, YCTOHYMBOTO TMIHOCTHO-
T'O Pa3BUTHSL.

Cpenu TIaHHPYEMBIX Pe3yibTaToB 00y4YeHHUsl €CTh KaK JIMYHOCTHBIE: MPOSBISIET HHTEpPEC MpU U3yde-
HUM TPUPOAHBIX OOBEKTOB >KMBOM MPUPOABI; MOHUMAET 3HAYUMOCTH Treorpaduueckoro o0pa3oBaHMs AT
JUYHOCTHOTO Pa3BUTHS W CaMOOIIPECICHUs, TAK M MeTalpeJMETHble — aHAIU3UPYET, UHTEPIIPETUPYET
JIAHHBIC U JIeJaeT COOTBETCTBYIOIIME BBIBOJIbI; IPE0OPA30BBIBAECT OJMH BHJI MH(POPMAIIMK B APYTOH, a TaKXKe
MpeIMeTHbIE — IMOKa3bIBacT Ha KapTe U ri1o0yce reorpaduieckue mooca, SKBaTop, Ha4adbHbIM MEpUANaH;
orpenessieT reorpadguyueckre KOOpAMHATH M HampaBiieHUs; 0003Ha4daeT reorpapuyeckie 00beKThl Ha KOH-
TYpHOH KapTe; Ha3bIBA€T M OIHCHIBAET CIIOCOOBI OMpeJeNieHus reorpaguueckux KOOPAHMHAT; OTpeNeseT
paccTosHuUS 1O KapTaM U II100YcCy.

[Ipumep KoMIIIEKCa CUTYAIMOHHBIX 3aJa4 «3aHuMaTelbHOe X0001» HauMHAETCs C BBOAHOM YacTu, TAe
oOyyJaromuiics 3HAKOMUTCSI ¢ ydvamieiics 6-ro kimacca — BuToOH, KoTOpas W Tak JJaBHO Y4acTBYET B IIO-
CTKPOCCHHTE: «C TOMOIIBI0 IOCTKPOCCHHTa MOXKHO HE TOJIBKO OOMEHMBATHCS OTKPBITKAMHU, HO M OOJbIIe
y3HAaTh O CTpaHaX, 0COOEHHOCTAX HMX HPUPOJBI, PACTHUTEIBHOCTH M KUBOTHOM Mupe. Ilo mpaBmiam mo-
CTKPOCCHHTA BCE NPHUCIIAHHBIC OTKPHITKA HEOOXOIMMO 3aperucTpupoBaTh. [ 3TOrO Ha KaXk1oW Koppec-
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MTOHJICHITUM CTaBAT CIICIUAIBHBIA KOJ, YKa3bIBAIOIIUN CTPaHy-OTHpaBUTENS. B KauecTBe MOXKEIaHUH MOITy-
YareNnb yKa3blBacT MPUOPHUTETHBIN BUJ OTKPBHITOK, KOTOPBIA OH XOTEN OBl MOJNyYUTh: U300paKEHUS KUBOT-
HBIX WJIM PACTCHUHN CTPaHBl, 3HAMEHUTHIX JIFOJICH, TPA3THUKOB, HAIMOHALHBIX OJFO U T.I1.».

Hanee BMecTe ¢ yuaiueiicst Butoil mpeniaraercsi pemurh 5 CUTYallMOHHBIX 3a/1a4.

3apaua 1. Buepa B mouToBOM siuke BuTa Hammia HECKOJIBKO OTKPBHITOK W3 Pa3HBIX CTpaH mupa. Ho
BOT He3aJla4a: 4yacTh MH(GOPMAIIMU HA OTKPBITKaX ObLIa TOTEpsSHA B pe3yJIbTaTe MOMaJIaHus KOPPECIOHICH-
nuu oA Aok, [lomorure BuTe BOCCTaHOBUTH MCUE3HYBINME reorpaduueckue KOOPAMHATH U Ha3BaHHS
HACEJICHHBIX MyHKTOB. OmpenenuTe, Mepecekiia U OTKPhITKA IKBATOP, €CIIU «J1a», TO OTMETHTE €€ 3BE3/104-
KO Kak «traveler (myremecTBeHHHK).

Heobxooumyro ungopmayuro snuwiume 6 mabauyy:

Tabnuma
Haszpanue Teorpagucckue Hacesiennblii
Ne or- Bua mapku KOOPAUHATHI
pacrenus / NMyHKT aapecara Treveler
KPBITKH HA OTKPBITKE OTIpPaBUTEJS
KUBOTHOIO (CTO/IMIBI CTPAHBI)
(CTOTMIIBI CTPAHBI)
Ne 1 MeJBEeIb TPU3IIU ...°c. m., 76°3. 1. r. OTraBa -
N2 | p—— JI0]T aBOKAI0 9°c. mr. 99°3. 1. T..... -
3
3
Ne 3 KO3a Karmpa 48°c.m., 107°.... r. Ynan-barop -
Ne 4 vy rvrvveee vy 37°c. m. 3°B. 1. T. Amxup -
i / b
b |2 sl 270
3 \’wy/\ -t
| EETUA
; e 1293
Ne 5 B T R e Oypast rueHa ...°0. 1. 17°B. 1. r. Bunaxyx -
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IIpononxeHnue TabuuI bl

I'eorpadguyeckue .
HasBanue HacesieHnbl1i
Ne o1- Bua mapku KOOPAHHATHI
pacrenus: / NMYHKT ajpecaTa Treveler
KPBITKH HA OTKpPBITKE OTIPaBUTEJISI
JKHBOTHOI'O (CTOJMIBI CTPAHBI)
(CTOTMIIBI CTPAHBI)
Ne 6 Opex KEIbIo 23°10.mm, 43° ... r. Pro-ma Xaneiipo *
Ne 7 IJI0BI aKTUHUANK | ...°10. 1. 175°B. 1. r. Benmuarron -
(xuBH)
Ne 8 aMYpPCKHH TUTP 43°c.m, 132°B.1. r. Bm....x -

3anganue 2. Buta paccMaTtpuBas OTKpBITKY U3 Typriuu oOpaTuiia BHUMaHUE Ha TO, YTO Ha HEW rokasa-

HBI BUJIBI TOpoia CTamMOyia, KOTOpBIE TTOJIITUCAHBI KaK pa3HbIE YaCTH CBETa.
K xaxoti wacmu ceema omuocumcst copoo Cmamoéyn? K kaxomy nonywapuio? Obvsicuume ceoti omsen.

3aganue 3. Buta Ha kaHMKynax oTApixaeT y 0abymku B poccuiickoM ropoae Bonorna. Ee mama crio-
apzecca, oHa cobupaeTcs B KOMaHIUPOBKY. Burta onpenenuia KoopIuHAThI TOPOIOB, B KOTOPbIE MOJIETHUT €€
mama. CHadana oHa jetut B ctoiuny Hopseruu, B r. Ocmo (60° c. m. 11° B. 1.), 3aTeM y Hee CTHIKOBKa B
mBeJickoit crosmne — r. Crokronbme (60° c. 1. 18° B. 71.) 1 kKOHeYHBIM ITyHKTOM OyneT r. Cankr-IletepOypr
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(60°c. m. 30° B. 1.). Mama nmoo6eriana oTIpaBUTh AOYKE U3 CAMOTO JAIBHETO FOPOAa OTKPHITKY. M3 Kakoro
ropoja MpUAeT OTKPHITKA?

Onpedenume, Kakou u3 20po008 HAXOOUmMcsa oanvule 8ce2o om 2. Bonoeder (60° c. w. 40° 6. 0.)?
Ommemvme HyJHCHBLI 8apuanm omeema Ha onpoc. OOvsiCHUMe c80il Omeen.

500 © POCCHS 5

Cmoxzonom O Cauxm-Ilemepbype O

3aganue 4. B mOCTKPOCCHUHIOBOM KOJUIEKIMM BUTHI eCTh KpacuBasi OTKPBITKA C N300paKeHUSIMH pas-
JUYHBIX BUJIOB MMHTBUHOB M C JABYMS ITOYTOBBIMH MapKaMH, Ha KOTOPBIX H300paskeHbI MOKOPHUTENN CEBEP-
Horo noiroca Pobept [lupu u 0o0oux nomocoB — Pyan AMyHIceH.

Ha oTkpbITKe HamucaH Cleayomui TeKCT: «30pascmeaylime, dopoeoi opye! A ouenv 0asHo 3anumarocsy
nOCMKpOCCUHOM U 106110 nymewecmeoéams. Ilonpodyiime pazeadams mpu mMou 2eozpaguyeckue 3a2a0Ku.

«Bce mouku na 3emHOM wiape, Kpome 08yX, umeiom 0ge 2eozpaguueckue KOOpOUHAMbL. CE8EPHYIO UMU
T0JICHYI0, 3aNAOHYI0 U 60CMOYHYIO. Y KaKux mouex moavko 00Ha ceozpaduueckas KoOpouHama u no Ka-
KOt npuyune oHa OMCymcmeyem? »

Bmecme ¢ Bumotl ommemume @ephblil gapuanm u 00vacHume c60u omeem.

90°c.111., TOATOTHl HE UMEET
90°c.m1., 180 °B.x.
0°10.111., JOJITOTHI HE UMEET

90°10.111., JOJITOTHI HE UMEET

O0O00O0

180°c.111., JOJITOTHI HE UMEET

;'o‘o‘ro TETTTOTee0 000000 0o o0eooee

Pﬁ/?{jf4v¢¢l'5 POBBPT MUPH (1856-1920)

¢sBbATAPUA BULGARIA

°©
-
-

R ,\3,0.45

KAA ASZKCHIBA

A st L % |
D4 o2 Row Adelie mos TENAA AAERCHISA @
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1. «Ommembme mouyHoe MeCmMONONONCEHUE CeBePHOCO NONCca ¢ nomouplo npozpammsl Google
Maps* Ho eciu He nonyuumca, mo yKaxcume e20 CAMOCMOAMENbHO HA SMOU KOHMYPHOU Kapmey.
*[Ipeononoscume, no KaKou NPUYUHe Cesephbplll NOIOC He ommeyer na kapmax Google?

Obvscruume nuUCbMeHHO C801 8b1O0P U YKadicume 6 madauye 6epHulil Omeem:

0000

2. Paccmompume 8HUMAMENbHO OMKPLIMKY U HALOUME «NUHSGUHA-TIOOUMEST MEeNIbIX MOpely U K-
samopuanvrozo sxcumens. Ilpeononodxcume, 8 KaKOM HANPABIEHUU NUHEBUHBI NPOOBULATUCL 00 CB0E20 HOBO-
20 mecmoodoumanusn? Obvschume ceoll omeem.

3aganne 5. B xouteKnuy MOYTOBBIX OTIIPABICHHH BHTHI €CTh OTKPBITKA ¢ MapKoOM, m300pakaroIeit
HMIEPCTHCTOrO0 HOCOpOra — IMpeACTaBUTEN JegHukoBoi (ayuel. Ha Teppuropmio bemapycu okomo 12
THIC. JIET Ha3a]l MPHILEIN JIETHUK, er0 IEHTp oyeneHeHns Obl B ropax CkananHaBuu. TommuHAa JIb/a JTeTHU-
Ka B TpaHHUIaX PECIyOINKH COCTARIISIIA B CPEIHEM 2,5 KM, CPEITHSIS €T0 CKOPOCTh OblTa 0k0510 30 M/IeHb.

Cpenu oburatenei GpayHbl ISTHUKOBOTO TIepHOIa OBUIM TaKK€ MaMOHTBI, IEPCTUCTHIE HOCOPOTH, 3y0-
PBI, OJICHH, TIEHIEPHBIC JIHBBI U cablie3yOble KOIKH (CMUIIOIOHBI), TEIePHBIC MEABEIN U JPYTHE MPEICTaBH-
TEJIN, MHOTHE W3 KOTOPBIX BIOCIEICTBUU BHIMEPITH.

<

o2 \ - Y f A
T 6OP " Coelodonta antiquitatis LUEPCTUCTUIN HOCOPOT  ®¢
......l...........O..,....................ll

Ecnu 6v1 yenmpom onedenenus 6vi1 cesephblil NOTIOC, KAK Oblcmpo Obl 1edHuK docmue 2. Muncka? On-
peoenume paccmosHue U 8pems 08UNCeHUs JTeOHUKA OM Ce@epHoco nonoca 00 2. Muncka, eciu uzgecmmubvl
eeoepaguueckue Koopouramul nocieone2o (34°c. wi., 27°. 0.). Ommemovme HYJHCHBII 8aAPUAHM OMEeMAa Hd
gonpoc. ObvscHume ceoil omaem.

3996 xm 1 133 rona
3996 kM u 3650 net

4 001,04 xkm u 365 net
4 001,04 xm u 133 roga

0000

B Benapycu s oneHuBaHHS pe3yIbTaTOB YUeOHOH MEATENHHOCTA UCTIONB3YIOT MIKAITY OTMETOK OT 1
1o 10 6ainoB. [TpuBenem K04 1O OIEHUBAHUIO KOMITICKCA CHTYaIIMOHHBIX 33/1a4 «3aHUMaTeIbHOE X000M»
(tabn. 1). Ilo manHO¥W paboTe yualuiics MokeT HaOpath 10 OayuIoB, IpUYEM IS KaKIOrO 3aJaHusl eCTh
CBOS pa30aJUTOBKa 1 MPOIHCAHBI PEKOMEH/IAINH 110 OLIEHUBAHUIO PE3yIbTaTOB.
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Tab6auma 1

PexoMeHnaanuu mo oueHMBaHUIO CUTYAllMOHHBIX 3aa4 «3aHMMaTeILHOE X000M»

Ne KoamnuecTrBo

PexoMeHIanuy mo oneHUBAHUIO
3aaHus 0aJ1J1I0B

BrmoaeHo BepHO Oonee 7 3amanuii u3 9.
Bepnrie oTBeTHI, conepkantie HPopManuio Ha OTKpeITKax: Ne 1) 45, Ne 2) Mexuxko,
3ananue Ne 3) B.11., Ne 4) mmuca denek, Ne 5) 22, Ne 6) 3.1., ykasan Tpesen (*), Ne 7) 41,
Nel Ne8) BraguBocTOK.
BrmonaeHo BepHO 4-6 3amanmii u3 9.
OTBeT OTCYTCTBYET HJIH BBIIIOJHEHO BEPHO MeHee 3 3amanuii u3 9.
OpHa gacTh Topoaa npuHaaIe:xkuT EBpone, a npyras, otaenenHas npoiausoM (Bocdop),
npuHauIeKuT Asun. O0e 4acT IPUHAIJICKAT BOCTOUHOMY U CEBEPHOMY MOJTYIIAPHSIM.
OTBeT OTCYTCTBYET WJIH HET IOJIHOT'O OTBETA.
Bribpan otBeT «r. Ociio», 1aH KOMMEHTapuil pacuera:
BCE rOpo/ia PacIoI0KeHbI Ha OHOM IHUPOTE, IIO3TOMY PACCTOSIHUE OT HAYAIbHON TOUKU
MOXHO OTIPEAETUTH 10 Pa3HUIIE B JOIATOTE ropoaoB: Bonoraa - Ocno: 40°-11°=29°;
Bomnoraa - Ctokronsm: 40°-18°= 22°; Bonoraa - Cankr-ITetepoypr: 40°-30°= 10°. Cie-
JIOBaTeNNbHO, MaMa Mo3BOHUT U3 T. Ocio. PaccTosiHue B KMIIOMETpax ONpeAenseTcs 1o
3ananue rpajaycaM COOTBETCTBYIONIEH Mapayiesiu: U3BeCTHO, YTo JAynHa 1°ayru 60°-oii mapaie-
Ne 3 JIM COOTBETCTBYET 55,8 kM. CnenoBarenbHo, 29°%55,8 = 1618,2 kM.
OtBeT MOXeET OBITh JaH B MHOW OJIM3KO# 110 CMBICITY (hOPMYIIMPOBKE.
Bribpan otBeT «r. OCiio», HO HE MPOU3BEICH PACUET MU B PACUYETe ECTh TEXHUUECKHE
OIINOKH.
BriOpan HenpaBuiibHbIi 0TBET: «r. CToKroapM» win «r. Cankr-IletepOypr» uiu oTBeT
OTCYTCTBYET.

3aganune
Ne 2

O » Ok

3ananue
Ne 4

BrIOpaHb! 1Ba BEpHBIX OTBETA M JAHO TOSICHEHHE: (JIOJITOTHI MOJTIOC HE UMEET, TaK Kak
1 SIBIISIETCSI TOYKOHM CXOKACHHSI BCEX MEPUINAHOBY.

Bepubie otBeThl: «90°C. 1., 10ar0oThl HE UMEeT», 90°10. 111., TOJATOTHI HE UMEET.

0 BoiOpaH oiMH BEepHBII OTBET WIN/U JAHO MOSICHEHHE, WIIM OTBET OTCYTCTBYET.

BeiOpan oTBeT «1» — «BepHO» 1/Wii JaHO MOSCHEHHE «HA MOIOCE CXOAATCS BCE Me-
1 pUIUaHbBD».

OtBeT MOXKeET OBITh JaH B MHOW OJIM3KO#1 110 CMBICITY (hOPMYIIMPOBKE.

0 OTBeT OTCYTCTBYET WM HE COOTBETCTBYET BEPHOMY.

lNanamarocckuil MUHTBHH JKHUBET (Ha COOTBETCTBYIOIIMX OCTPOBAX) Ha HKBATOPE; OT

n.3 AHTapKTH/IbI OHM IUIBUTH B HAIIPABJICHUHU CEBEpa

0 OTBeT OTCYTCTBYET WJIM YKa3aHO TOJHKO HANpaBJIEHHE MUTPAIlMU ITMHTBHHOB.

Bri0Opan Bepubiit oTBeT «4 001,04 kM 1 365 et u jaHO 0OBSICHEHUE pacyeTa:

«OT UIMPOTHI MOJIFOCA OTHUMAEM HIMPOTy T'. MUHCKA U YMHOXaeM Ha JuInHy 1°ayru me-
2 punuana (90°-54°)*111.14 = 4001,01 km». Paccrosinue 4001,04 kM aenuM Ha CpPEHIO
ckopocTs JienHuka (30 m/nens wiu 10,95 km/rox) nomyyaem okoJio 365 rer.

OtBeT MOXeT OBITh JaH B MHOU OJIM3KO# 1O CMBICITY (hOPMYJIMPOBKE

1 Bri6pan otBet «4 001,04 kM 1 365 neT» WK gaHO 00BSICHEHHE pacueTa.

0 OTBeT OTCYTCTBYET WJIM BIOpaH HEBEPHBIN OTBET.

n.1

m.2

3ananue
Ne 5

Raxnrouenue

Obecneuenrie (opMHUpoBaHUsS (QYHKIMOHAILHON TPaMOTHOCTH TIPU HM3YYEHUH Y4eOHOTO mpeaMeTa
«l"eorpaduss» B yupexIeHUIX 00pa30BaHs, PEATH3YIOMNX 00pa3oBaTeIbHbBIE IPOTPAMMEI O0IIIETO CpeTHe-
ro o0pa3oBaHMsA, MPEANOJAraeT pa3padoTKy KOMIIETEHTHOCTHO-OPMEHTUPOBAHHBIX 3aaHuil. OCHOBHBIMHU
TpeOOBaHUSMH K HUM SIBIISIFOTCS: BHIOOD BHJA (PYHKIIMOHATLHON IPaMOTHOCTH, yYeT BO3pacTa U TpeboBaHUi
MPOTpaMMBbl Y4eOHOTO MpeaMeTa, CBsI3b ¢ OBITOM M IMPOWU3BOJICTBOM, OPUTHHATIBHOCTD M OJJHOBPEMEHHO TO-
HATHOCTDH CIOKETa M NOoJadyl MaTepuaia (B BHIE TEKCTa, WIUIIOCTpAlUl, KUHO- U BHACOMATEPHAJIOB), MEX-
MPEeIMETHBIA XapakTep, HEOAHO3HAYHOCTh PEIICHHsI M/MIM OTCYTCTBHE TOTOBBIX IIAO0JIOHOB sl PELICHUS
CUTYallMOHHOM 3a/1auH.
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Mamepuanvr  noozomoenenvi na ocmnoge ewuinoamenus 3adanus 05 «Paspabomamv  nayuo-
Memoouueckoe obecneuenue GOPMUpoBaHUs (HYHKYUOHATLHOU EPAMOMHOCIU YUAWUXCS NPU U3VUEHUU
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B.JI. AuapeeBa

«l'eorpadus» moHi 00MBIHIIA OKYIIBLIAPABIH GYHKIMOHAIABIK CAyaTThLIbIFbIH
AAMBITYFa 0aFBITTAJIFAH TANCHIPMAJIAPABIH MbIcAIAaPHI (6-CHIHBIN)

Makanana reorpadus cabakTapblHIa OKYIIbUIAPAbIH (QYHKIMOHAIIBIK CayaTThUIBIFBIH KaJBIITACTBIPY KOHE
JaMBITY YIIiH OKYy TarchlpMajapblH 33ipjey Maceneci Typajibl alThurFaH. «DYHKIMOHAIBIK CayaTThUIBIK)
YFBIMBI KapacThIpbUIFaH. FeuTbIME-oicTeMenik oeOneTTep i Tainay HeriziHje jKaiumbl opTa OiaiM OepyaiH
OimiMm Oepy OarmapiamaiapblH JKy3ere achlpaTblH OuriM  Oepy yHbIMZapbslHIAa OHBI OKyLIBLIapaa
KQJIBINTACTBIPYJBIH IIAPTTAphl TAJAAHBIN, TeorpaUsHBIH aKaJeMUSUIBIK IOHI apKbUIBl OKYIIBLIapaa
(YyHKOIMOHANABIK ~ CayaTTBUIBIKTBIH ~ OacklM  Typiepi  aHbIKTangsl.  Ky3bIpeTTilikke — OaFbITTajFaH
TarcelpMaIapAbl MaiaanaHyablH OackIMIBIFBI KepceTireH. DyHKIHOHAIBIK CayaTTBUIBIKTBI JIAMBITYFa
apHAIIFaH TalChIpMalapabl 93ipiieyre KOWBUIATHIH HETI3T1 TajanTap alKbIHAAJIBL JKac epeKIIeNiKTepi MeH
NOHJIK Oarjapiama TalanTapblH eCKepe OTBIPBIN, (YHKIMOHAIABIK CayaTThUIBIK TYPiH TaHIay, KYHIENIKTI
OMIpMEH JKoHE OHJIpicrieH OailIaHBICHI, CIOXKETTIH ©3IH/IK epPeKIIeNiri oHe MaTepHalabl YChIHY (MOTiH,
WUTIOCTpAlUs. TYpiH/E), MOHApaNbIK IISNIIMHIH aHBIK €MECTiri Hemece Macesesep/i MLIeUIyre apHajFaH
JMaibplH 1abaoHaapabslH OonMaybl. Meican perinne reorpadusgaH 6-cbiHbIKa apHainran «['700yc xoHe
reorpadusIbIK KapTa» TaKbIPHIObI OOWBIHIIA >KaFAASTTHIK TalchlpMaiap JKUHarbl OepinreH. Tamceipmanap
JKUHAFBI O31pJICHIN JKaTKaH MOHIIK jKoHEe oMOeOar KY3BIPEeTTEepiH Ti3IMIH KaMTHIBI JKOHE JKOCHapiIaHFaH
HOTIDKENIep CUIMATTajIajbl, OHBIH ILIIHIE jKeKe, METa-MOH/AIK KOHe MoHAIK. Baranay OoiiblHINA YCBIHBICTAp
MOTIH JX0HE ymail TypiHze ne Oepineni. bepinreH TarmceipManapaslH OpKalCBICH YIIIH OKYIIBI Oenrimi Oip
yraii CaHbIH alia ajaJibl, MAKCUMAIbI €H KOFaprbIchl 10 yrnaiiMeH aHbIKTaIa bl

Kinm ce30ep: Oinmim Oepy, (QyHKIMOHAIABIK CayaTTBUIBIKTHI KaJIBIITACTBIPY, JKaFAASITTBHIK TalcelpMaiap,
reorpadust cabarbl, (YHKIMOHAJIBIK CayaTTBUIBIKTBI KAJIBIITACTBIPATBIH TallChlpManap, OuriM Gepy
HOTHXKECI.
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Examples of tasks aimed at the formation of functional literacy
of students in the academic subject “Geography” (6th grade)

The article addresses the problem of developing educational tasks aimed at forming and enhancing students’
functional literacy in geography lessons. The concept of “functional literacy” is examined. Based on an anal-
ysis of scientific and methodological literature, the conditions for strengthening functional literacy among
students in general secondary education institutions are identified. The article highlights the priority types of
functional literacy that can be developed through the subject of geography and emphasizes the importance of
using competence-based tasks. The main requirements for designing tasks that foster functional literacy are
defined, including: selecting the appropriate type of functional literacy; considering students’ age and curricu-
lum requirements; ensuring links to everyday life and real-world contexts; using original plots and presenta-
tion formats (texts, illustrations); maintaining interdisciplinarity; and allowing for multiple solutions or the
absence of fixed templates. As an example, a set of situational geography tasks for 6th-grade students on the
topic “The Globe and the Geographical Map” is presented. For this set, a list of developed subject-specific
and universal competencies is provided, along with the expected learning outcomes—personal, meta-subject,
and subject-related. Recommendations for assessment are also included, both in textual and point-based for-
mats. Each task is scored individually, with a maximum of 10 points available.

Keywords: education, formation of functional literacy, situational tasks, geography lesson, tasks forming
functional literacy, educational outcome.

References

1 Smirnova, E.Yu. (2022). V poiskakh funktsionalnoi gramotnosti: poniatiinaia ramka i voploshchenie v uchebnom tekste [In
search of functional literacy: conceptual framework and implementation in the educational text]. Vestik adukacyi — Bulletin of Edu-
cation, 2, 30-38 [in Belarusian].

2 Vinokurova, N.V., Vasenina, S.I., & Mazurenko, O.V. (2022). Pedagogicheskie usloviia formirovaniia predposylok
funktsionalnoi gramotnosti doshkolnikov [Pedagogical conditions for the formation of prerequisites for functional literacy of pre-
schoolers]. Problemy sovremennogo pedagogicheskogo obrazovaniia — Problems of modern teacher education, 76-4, 6770 [in
Russian].

3 Bobrova, S.E., & Zabbarova, M.G. (2022). Sushchnost i struktura kommunikativnoi funktsionalnoi gramotnosti mladshikh
shkolnikov [The essence and structure of communicative functional literacy of younger schoolchildren]. Mezhdunarodnyi zhurnal
gumanitarnykh i estestvennykh nauk — International Journal of Humanities and Natural Sciences, 11-1, 127-129.
DOI:10.24412/2500-1000-2022-11-1-127-129 [in Russian].

4 lvanov, M.A., & Letunova, O.V. (2021). Rol praktiki v protsesse poznaniia [The role of practice in the process of cognition].
Aktualnye problemy aviatsii i kosmonavtiki — Actual problems of aviation and cosmonautics, 3, 980-982 [in Russian].

5 Bondareva, S.A., Petrosova, E.V., & Veremeitseva, T.l. (2024). Formirovanie funktsionalnoi gramotnosti na urokakh fiziki
[Formation of functional literacy in physics lessons]. Vestnik nauki — Bulletin of Science, 3, 6 (75), 725-731 [in Russian].

6 Shingareva, S.M., Kubashova, T.L., & Elentsova, N.V. (2023). Funktsionalnaia gramotnost kak fundament uspeshnogo
razvitiia obshchestva [Functional literacy as the foundation of successful development of society]. Vestnik Vitebskogo oblastnogo
instituta razvitiia obrazovaniia — Bulletin of the Vitebsk Regional Institute of Education Development, 4(9), 35-40 [in Russian].

7 Barabanov, V.V., & Zherebcov, A.A. (2020). Osobennosti razrabotki zadanii po geografii dlia otsenki funktsionalnoi
gramotnosti v obrazovatelnom protsesse [Features of developing geography assignments for assessing functional literacy in the edu-
cational process]. Pedagogicheskie izmereniia — Pedagogical measurements, 2, 51-59 [in Russian].

Csenenus 00 aBTope

AnjipeeBa Bukropusi JleoHMI10BHA — KaHIMAT CEJIbCKOXO3AUCTBEHHBIX HAyK, JOLEHT, JOUEHT Ka-
(dbenpst reorpadum u skonorun yenoBeka YO «beropycckuil TocyapCcTBEHHBIN MearoTHYeCKUid YHUBEPCH-
ter umeHn Makcuma Tanka», MuHck, Pecriyonuka benapycs. E-mail: viclandreeva@gmail.com

Information about the author

Andreeva Viktoria Leonidovna — Candidate of Agricultural Sciences, Associate Professor,
Belarusian State Pedagogical University named after Maxim Tank. E-mail: diversity75@mail.ru,
andreeva@bspu.by, ORCID ID: 0000-0001-5214-4725

26 ISSN 3106-9649 (Print) ISSN 31069657 (Online)


mailto:viclandreeva@gmail.com
mailto:diversity75@mail.ru
mailto:andreeva@bspu.by

https://doi.org/10.31489/3106-9649/2025-1-1.GSD/27-33
UDC 502. 335 Received: 17.06.2025 | Accepted: 23.09.2025

A.N. Zhandar’, A.A. Asanbaeva, A.M. Zhakypbek

Al-Farabi Kazakh National University, Almaty, Kazakhstan
("Corresponding author. E-mail: zhandarakerke@mail.ru)

'ORCID ID: 0009-0005-9429-6205
ORCID ID: 0009-0001-5355-7322
*0RCID ID: 0000-0003-2538-1287

The problem of developing the green economy
as a tool of sustainable development in Kazakhstan

The article examines the development of the green economy in Kazakhstan as a key factor in achieving the
country’s sustainable development goals. An analysis of the current state of the green economy is presented,
identifying the main challenges faced during its formation. The authors emphasize the need to strengthen
government support and regulatory frameworks in the green economy sector. They also highlight the
importance of education and training in green technologies and innovations, as well as the promotion of
environmentally friendly practices among the population and the business community. Currently, Kazakhstan
is actively developing eco-friendly technologies and striving for sustainable economic growth. In this context,
government support, human capital development, innovation, and effective regulation play a crucial role in
enhancing the country’s competitiveness and creating favorable environmental conditions for life and
development. The article concludes with recommendations for advancing the green economy, including the
introduction of new policies, programs, and investments. The research underscores the significance of
developing a green economy in Kazakhstan to ensure sustainable growth, environmental protection, and the
social well-being of the population.

Keywords: green economy, sustainable development, concept, social development, economic sector,
environment, environmentally friendly technologies, innovation.

Introduction

In recent decades, public consciousness has realized the importance of preserving nature and the
environment. Lack of stability in economic development leads to negative consequences for the planet and
humanity as a whole. In this regard, the development of the green economy is becoming a topical issue, as it
is the main means of achieving sustainable development.

Green economy is an economic model that strives to minimize the negative impact on the environment,
as well as increase resource efficiency and reduce pollutant emissions. The main principles of the green
economy include eliminating the use of unsustainable materials, increasing energy efficiency, developing
renewable energy sources, reducing greenhouse gas emissions, and supporting sustainable economic activity.

Currently, one of the main aspects of the development of the green economy is the transition to clean
energy sources. This includes the development of solar, wind, hydropower and other renewable energy
sources that help reduce dependence on fossil fuels and reduce greenhouse gas emissions [1].

The second important aspect is the promotion of environmentally responsible production and
consumption. This includes encouraging the use of environmentally friendly technologies, reducing waste
and sustainable use of natural resources.

In addition, the development of a green economy will help create new jobs in the renewable energy
sector, clean technologies and other areas, which will contribute to economic growth and improve the quality
of life.

Thus, the development of a green economy plays a crucial role in achieving sustainable development,
maintaining a balance between economic, social and environmental aspects. The adoption and
implementation of green technologies and practices contribute to environmental protection, climate change
mitigation, and the well-being of future generations.
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Methods and materials

Green economy is an economic system aimed at sustainable use of resources and reduction of negative
impact on the environment. It strives for a balance between economic growth, social welfare and
environmental responsibility [2].

From this point of view, the main principles of green economy can be noted:

— Increase energy efficiency and use of renewable energy sources to reduce greenhouse gas emissions.
Stimulation of innovations and development of environmentally friendly technologies.

Promote sustainable production and consumption, including waste reduction and material reuse.
Support sustainable economic activities such as ecotourism, agroecology and green investments.
Involving society and the business sector in the process of environmentally responsible decision-

making.

Developing a green economy has many benefits, including:

— Reducing environmental pollution and improving air and water quality.

— Reducing dependence on unstable resources and reducing risks for the economy.

— Creation of new jobs in the sector of renewable energy sources and clean technologies.

— To promote sustainable economic growth and increase the competitiveness of countries.

In general, the green economy plays an important role in achieving sustainable development and
preserving the environment for future generations. Its principles and methods are becoming increasingly
relevant in the face of a changing climate and the growing demand for sustainable solutions.

In Kazakhstan, sustainable development is one of the priorities of the national development strategy. In
our country, active work is being carried out on the implementation of sustainable development goals set
within the framework of the 2030 global sustainable development goal [3].

The main directions of sustainable development in Kazakhstan include:

1. Environmental sustainability: Kazakhstan strives to reduce greenhouse gas emissions and increase
energy efficiency. There is a program for the development of renewable energy sources and the promotion of
environmentally friendly technologies.

2. Social sustainability: Government programs aim to improve access to education, healthcare, housing
and social protection. A system of social support for the population is being developed, including measures
to combat poverty and inequality.

3. Economic stability: Kazakhstan seeks to diversify the economy, develop infrastructure and attract
investment. The country is actively developing the green economy and encouraging innovation in the clean
technology sector.

4. Resource management: Kazakhstan is actively working to improve the management of natural
resources, including water resources, forests and biodiversity. Measures are being taken to protect natural
ecosystems and fight against environmental pollution.

5. Sustainable use of natural resources: Kazakhstan has oil, gas, coal, mineral resources, etc. developing
strategies for sustainable use of natural resources. The country strives for a balanced approach to the
production and use of resources, taking into account their future preservation.

First of all, the list of leading tasks aimed at reforming the designated sectors of the economy in the
concept of sustainable development is reviewed.

As part of transition to “green” economy:

- increasing the efficiency of resources;

- improvement of Kazakh infrastructure;

- increasing the wealth of the people [4].

The figure below presents statistical data on the green economy in Kazakhstan.
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Figure 1. Green economy in Kazakhstan (by years)

The main goals set in this concept and the 2050 Strategy are:

- Revitalization of hydrophytic and agrarian resources, comparison with OECD countries with the level
of productivity of natural capital use;

- By 2030, to reach the European level in terms of emissions into the atmosphere;

- To achieve a 50 % reduction in the energy consumption of GDP by 2050;

- increase the share in the total production of alternative and renewable energy sources to 50 % by
2050;

- organization of household and industrial waste utilization industry;

- to guarantee the gas service structure with good infrastructure[5].

Results and their discussion

The implementation of the concept is established in three stages, during which the transition of the
economy of the Republic of Kazakhstan to the principles of the third industrial revolution based on the use of
natural resources should be ensured in a renewable and sustainable manner:

Green economy plays an important role in the development of sustainable development in Kazakhstan.
It represents an economic model based on energy-efficient technologies, renewable energy sources,
sustainable use of natural resources and reduced environmental impact.

Kazakhstan’s economy is very energy intensive, it needs two to three times more energy than the
average OECD countries. Most of the power equipment (65 %) has been in operation for more than 20 years,
and about 31 % of it has been used for more than 30 years. Depreciation of electricity generating equipment
and network is 70 % and 65 %, respectively. Therefore, as of 2014, electricity transmission and distribution
system costs are estimated at 6.7 % in total.

At the same time, indicators on the efficiency of electricity production and distribution are shown
below.

Kazakhstan, as a country with vast natural resources and rich biodiversity, sets itself the task of
ensuring sustainable development, balanced socio-economic progress and environmental protection. To
achieve these goals, the concept of a green economy is being actively developed, which combines economic
growth with concern for the environment.

One of the key areas for the development of a green economy in Kazakhstan is the use of renewable
energy sources. The country has significant potential for the development of solar and wind energy, which
can reduce dependence on fossil fuels and reduce greenhouse gas emissions. As part of the national plan for
the development of renewable energy until 2030, Kazakhstan intends to increase the share of renewable
sources in total energy production.

Another important aspect of the green economy in Kazakhstan is the environmentally responsible use of
natural resources. The country is actively implementing energy efficiency programs, promoting waste
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recycling and developing green agriculture. Such measures help reduce environmental pollution and improve
the quality of life of the population.

An important step towards sustainable development in Kazakhstan is the signing of the Paris Climate
Agreement, under which the country pledged to reduce greenhouse gas emissions and take measures to adapt
to climate change. This indicates a serious strategic orientation of Kazakhstan towards a green economy and
sustainable development.

However, despite positive steps in developing a green economy, Kazakhstan still faces a number of
challenges, such as the need to modernize infrastructure, improve environmental legislation, and increase
environmental awareness among the population. Only an integrated approach and joint efforts of the state,
the business sector and the public will achieve success in creating a sustainable and green economy in
Kazakhstan.

Thus, sustainable development and a green economy in Kazakhstan represent not only a path to
environmental responsibility, but also an opportunity to create new jobs, increase the competitiveness of the
economy and ensure the well-being of future generations. It is important to continue efforts to develop a
green economy and strive to achieve global sustainable development goals in the interests of preserving
nature and society (Fig. 2).
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Figure 2. Electricity generation and distribution efficiency (2015)

It should be noted that the industrial production of the Republic accounts for more than 50 % of the
total energy consumption, while the residential and communal economy and the transport sector consume
30 % and 20 %, respectively. The amount of economic losses caused by inefficient use of resources is
estimated at 4-8 billion US dollars per year. This figure may increase to 14 billion dollars by 2030. At the
same time, the economic benefit from energy saving is expected to be 3-4 billion US dollars per year (up to
10 billion US dollars by 2030).

In Kazakhstan, the green economy is actively developing thanks to the support of the government and
the adoption of relevant strategies and programs. There are some key aspects of the green economy in
Kazakhstan.

1. Development of renewable energy sources: Kazakhstan has a huge potential for energy production
from solar, wind, hydropower and other renewable sources. Solar and wind energy is actively developing in
the country, and new power stations are being built based on renewable sources.

2. Energy efficiency: The introduction of energy-efficient technologies and practices in industry,
construction, transportation and other sectors of the economy can help reduce energy costs and reduce
greenhouse gas emissions.
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3. Green infrastructure: Development of green infrastructure, including eco-cities, eco-parks, bicycle
paths and public transport, will help create a comfortable and environmentally friendly environment for
residents.

4. Sustainable use of natural resources: Kazakhstan uses water, forest, mineral resources, etc. to
preserve them for future generations working in the direction of sustainable use of natural resources.

5. Innovations and development of green technologies: Support of innovations and development of
green technologies contributes to the development of environmentally friendly sectors of the economy and
creation of new jobs.

In recent decades, the world community has become increasingly aware of the need to transition to
sustainable development, environmental protection and efficient use of natural resources. The concept of a
green economy is becoming a key tool to achieve these goals, combining economic growth with
environmental responsibility. Many countries in the world are actively implementing the principles of a
green economy and demonstrating successful practices in this area.

One of the striking examples of the successful development of a green economy is Denmark. This
Scandinavian country has long been searching for alternative energy sources and introducing energy-
efficient technologies. Thanks to strong government support and broad involvement from the business sector,
Denmark has become a leader in wind energy production and the reduction of greenhouse gas emissions.

Another successful example is Germany, which, thanks to the Energy Revolution program
(Energiewende), is actively developing renewable energy sources, increasing energy efficiency and reducing
dependence on fossil fuels. This German experience shows that the transition to a green economy can be
successful and beneficial for the country’s economy.

Sweden also has positive experience in developing a green economy. The country is actively
introducing waste processing technologies, developing biofuel production and stimulating the use of public
transport. These measures help reduce environmental pollution and improve the quality of life of the
population.

In general, the global experience of the green economy shows that the transition to sustainable
development is possible subject to an integrated approach that includes the active participation of the state,
the business sector and the public. The development of a green economy helps create new jobs, reduce
energy consumption, improve environmental quality and ensure sustainable economic growth.

Therefore, countries striving for sustainable development and conservation of natural resources should
pay attention to the successful experience of the green economy in the world and put it into practice to ensure
the well-being of future generations.

Conclusion

In conclusion, the development of the green economy in Kazakhstan plays a crucial role in achieving
sustainable development of the country. This economic model helps reduce greenhouse gas emissions,
increase energy efficiency, create new jobs and foster innovation. A green economy not only contributes to
the protection of the environment and biological diversity, but also ensures sustainable economic growth and
social welfare of the population.

The transition to a green economy can create new employment opportunities in sectors such as
renewable energy, energy efficiency and waste management. By investing in green sectors, Kazakhstan can
solve the problem of unemployment and contribute to social and economic development.

The development of a green economy in Kazakhstan as a tool for sustainable development presents both
challenges and opportunities. By addressing issues of awareness, investment, regulation and capacity
building, Kazakhstan can use its natural resources and international partnerships to promote environmental
protection, economic diversification and job creation. Through strategic planning and collaboration,
Kazakhstan can successfully transition to a green economy and achieve long-term sustainability for future
generations.

The Government of Kazakhstan continues to actively support the development of the green economy by
introducing new strategies, programs and investments in relevant projects. Further development of the green
economy will help strengthen Kazakhstan’s position as a leader in sustainable development in the region and
the world, as well as create favorable conditions for future generations.

Thus, the development of the green economy is the main means of achieving sustainable development
of Kazakhstan and creating favorable conditions for the life and well-being of all its citizens.
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Ka3akcranaarbl TYypakThl 1aMy KypaJibl peTiHaeri
KACHLI IKOHOMHKAHBI JaMBITY MaceJeci

Makanaza emiMi3fiH TYpakThl AaMyblHa KOJ JKETKI3y[iH HErisri Kypamsel perinae KazakcTaHmarbl »achul
9KOHOMHKAHBl JIaMBITY Maceseci KapacThlpbuiFaH. JKachul S5KOHOMHKAHBIH Ka3ipri jkaFnaiiblHa Tajjgay
JKYPri3iimi, comaH KeHiH OHBIH KaNBINTAaCy IpPOLECIHAE TYbIHAAaFaH Heri3ri mnpoOiemanap aHBIKTAIIBL.
ABTOpJIap JKachblUl SKOHOMHKA CaJlaChIHIA MEMJICKETTIK KOJIJIay MEH PETTeyIl KYIICHTy KaKeTTIriH arar
kopceteni. COHBIMEH Karap, KacbUl TEXHOJIOTHsUIap MEH WHHOBALWsUIap cajachlHIArbl OuTiM Oepy MeH
OKBITYIIBIH MaHBI3/IbUIBIFbIHA, COHJANH-aK XalblK IeH OW3Hec-KOFaMIACTHIK apachlHAa JKOJOTHSUIBIK Taza
nIenrMaep i inrepineryre 6aca Hazap aynapbuiaabl. byrinri Tagna Kasakcran PecryOinKachl S3KOJIOTHSITBIK
Ta3a TEXHOJIOTHsUIApIbI OCJICEH I AaMBITY/Ia )KOHE ©3 SKOHOMUKACHIHBIH TYPaKThl AaMyblHa YMTbUTYZAA. By
OaFpITTa eaiH Oocekere KaOUISTTLIrH apTTRIPyFa jKOHE OMip CYPY MEH AaMy VIIiH KONAIbl 3KOJIOTHSIIBIK
JKarFaaiiap jkacayra BIKHAJ €TETIH MEMIICKETTIK KOoJaay, Kaipiap Aaspiay, HHHOBAUMsIAp MEH perTey
mwenryni pen arkapaasl. COHBIMEH KaTap jkaHa cascarThbl, Oarjapiamaiapibl JKOHE HMHBECTHLUSIAPABI
EHTi3y/li Koca aJlFaHJa, «OKachl» DKOHOMHUKAIAaFbl KYLI-KIrep[l KyIIeiTy OoibIHIIA yCHIHBICTap OepinreH.
JKyMbIC TypakThl 3KOHOMHKAJBIK ©CY[i, KOpIIaraH OpPTaHbl KOPFay[bl JKOHE XaJbIKTHIH JJIEYMETTIK -
aykaThlH KaMTamachl3 eTy yiniH KasakcraHma »KacbUl SKOHOMHKAHBI JaMBITYABIH MaHBI3JIBUIBIFBIH aTar
KepceTesi.

Kinm ces3oep. *achln 5KOHOMHKA, TYPAKTHI AaMy, TYXKBIPBIMIaMa, AICYMETTIK JaMy, SJKOHOMHUKAJIBIK CEKTOD,
KOpIIIaFaH OpTa.

A.H. XKannap, A.A. Acanbaesa, A.M. XKaxkpimbek

IIpodJiema pa3BuTHSA 3€J1€HOH IKOHOMUKH
KaK MHHCTPYMEHTa ycToMYMBOro passurus B Kazaxcrane

B crathe paccMarpuBaeTcs mpobiieMa pa3BUTHS 3elIeHO# SKOHOMUKH B KazaxcTaHe Kak KIIFOYEBOTO CPECTBa
JIOCTHKEHUSI YCTOHUMBOIO Pa3BUTHA CTpaHbl. BbUT MpoBeAeH aHaNIN3 TEKYIIEro COCTOSIHUS 3€JI€HOH 3KOHO-
MUKH C TIOCIIIYIOIIIM BBISBIICHHEM OCHOBHBIX MPOOJIEM, BOSHUKIINX B TPOIIECCE €€ CTAHOBIICHUS. ABTOPHI
MOJYECPKHUBAIOT HEOOXOIMMOCTD YCHUIICHHS TOCYAAPCTBEHHOM MOIEPKKU U PETYIHPOBAHUS B cepe 3esIeHOM
sKoHOMHUKH. Kpome Toro, femaeTcst akeHT Ha BaXKHOCTH 00pa3oBaHUs U 00y4YEeHUS B 00JACTH 3€NCHBIX TEX-
HOJIOTH Y MHHOBAIIWIA, a TAKKE Ha MPOJBHKEHIH SKOJIOTHYECKU YHCTHIX PEIICHUH Cpen HaceIeHUs 1 Ou3-
Hec-cooOmecTBa. Ha ceronusmnmii nenp PecnyOnuka Kasaxcran akTMBHO pa3BUBAaeT SKOJOTMYECKU YHCThIE
TEXHOJIOTUU U CTPEMUTCA K YCTOHUMBOMY Pa3BUTHUIO CBOEH 3KOHOMHKH. B TaHHOM HamnpaBiieHHH KIIIOYEBYIO
POJIb UIPAIOT TOCYAAPCTBEHHAS MOJICPIKKA, MOATOTOBKA KaJApOB, MHHOBAIIMKM U PETYJINPOBaHKE, CIOCOOCT-
BYIOII[F€ MOBBIILICHUIO KOHKYPEHTOCIOCOOHOCTH CTPaHbI M CO3J[aHHIO OJaroNpHSATHBIX SKOJOTHUECKUX YCIIO-
BUI JUIS )KU3HU U pa3BUTHS. B cTaThe Takxke JaroTcs pEKOMEHIAIMH [0 YCUJICHHIO YCUIMH B 001aCTH «3ere-
HOW» YKOHOMHKH, BKJIFOUasl BHEAPCHUE HOBOH MOJNUTUKH, IPOTpaMM W WHBecTUIwiA. Hamra pabGora momuep-
KHABAeT BAXKHOCTH Pa3BUTHS 3€JICHON SKOHOMUKH B Kazaxcrane 1 oOecriedeHus] yCTOWIHBOTO SKOHOMHY e-
CKOTO POCTA, 3alIUTHI OKPYKAIOIIEH Cpebl M COUATBHOTO OJIArOTIONyYH s HACEICHHS.

Knroueevie croga: 3eneHas 5KOHOMHKA, YCTOWYMBOE Pa3BHTHE, KOHLEIIIHUS, COLMAILHOE PAa3BHTHE, CEKTOD
9KOHOMHKH, OKPY)Karolas cpela.
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I'eorpadusinbl okbiTy1aFbI AKT KOJIaHYABIH TEOPHUSIIBIK
JKOHe dIicTeMeJIiK Heri3lepiHe Kaanbl MOy

Kasipri 3amanrbl xahaHaHy jKoHE HUQPIAHABIPY KarmaibiHaa OiniM Oepy caiachl aHa Ma3MYH MEH
dbopmarka kemiyme. By esrepicTepiiH HeETi3iHAe, €H alAbIMEH, aKIapaTThIK-KOMMYHHKAIIUSIIBIK
texnonorusiap (AKT) xxateip. AKT Tex TeXHUKaNBIK KYpal peTiHJe FaHa eMec, COHBIMEH Karap Oinim Gepy
MPOIIECIHIH JKaHAa MOJCHHETIH KaIBIITACTRIPATRIH MaHbRABl (aktopra aiiHamyma. AKT  enrisimyi
HOTI)KECIHIE OKBITY Tociiaepi e3repir, OimiM Oepy KyiHeciHiH KYpPBUIBIMBI MEH Ma3MYHBI J1a aiTapibIKTai
skaHapel. byrinri Tagaa xerekmi enpep — AKIL, ¥neibpuranus sxoHe Eyponansik omak MemMIeKeTTepi —
Oimim Oepy kyleciH Tomblk Iudprangsipyra Oer anrad. byn engepae AKT OKBITYIBIH MaHBI3IBI KYpajbl
periHne KeHiHeH KojigaHeutaabl. OHBIH HOTIDKECIHIE OKY YAepici OKymIbUIap YIIH KOJDKETIMII,
JepOeCTeHIIpUITeH opi MHTepakTHBTI Oona Tycyne. CoHbIMEH Kartap, OiiM camachiHa, OKYIIBUIAPBIH OKY
MaTepHalblH MEHrepy JeHreiiHe oHe Oonamak KociOM Ky3BIPETTUTIKTEpiHE OH aocep €Till OTHIp.
Kazakcrauapik 6iniMm Gepy sxyiieci e ocel yaepicte Thic KanMmait, AKT-HbI GesceH i Typae eHrisin Keaemi.
Ipesunent K.-XK. ToxkaeBtsiy 2021 xputrsl XKonmaysiaaa OutiM Oepyae WHHOBALMSUTBIK TEXHOJIOTHSIIAPIBI
KEHIHEeH KOJJIaHy KaXKeTTirl epekiie aranm eTunai. byn Oimim Oepy mekeMmenepinae MHGPIBIK Kypalgapsl
JKYHeIi KOoJIaHyFa oI alliThl. AJaiia, OHBIH HaKTHI IIOHAEPIET], ocipece reorpadus MOHIHAETI THIMALTIriHe
apHAIIFaH KOJJaHOAIbl 3epTTEYIepAiH i Je JKETKUTIKCi3 eKeHi Oalfkanaapl. ['eorpadus Ma3MyHBI KaFbIHaH
KEHICTIKTIK JepeKTepre, TaOUFH KyObUIbICTapFa jKoHE KapTorpadusulblK BU3yalW3alUsIFa HEri3[ereH IMoH.
Conppikran oHbl okbiTyna AKT KypanmapslH THIMII maiiganaHy — OKy MaTe€pUalbIHBIH Ma3MYHBIH TEpeH
MEHrepyre, OKyIIbUIApABbIH Tall1ay JKOHE ChIHH Ollay KabieTTepiH JaMbITyFa MYMKIHIIK Oepei.

Kinm cosoep: AKT, Busyanusaiys, miatdopma, HHTEpHET pecypeTap, FaabIMIap, 3epTTeyLIiiep.

Kipicne

Hudpiblk KoFaM >KarJaiblHAa aKMapaTThIK-KOMMYHHUKAIMSUIBIK TexHosorusuiap (AKT) Oinim Gepy
CaJlaChIHBIH CTPATETUSUIBIK peCypChiHa aifHAN bl ONap TeK OKY YAEpiCiH TEXHUKAJBIK KaFbIHAH KAMTaMAaChI3
eTil KaHa KoWMai, COHbIMEH KaTap OHBIH KYpPBUIBIMBIH, Ma3MYHBIH OHE IMeJarorvkaiblK TOCULAEPiH
tyOereiini e3repryre biknan eryae (AKT okymbuiapablH TaHBIMIBIK KaOijeTiH, HUQPIBIK cayaTThUIBIFBIH
JKOHE KEHICTIKTIK OWayblH JaMmbITyJa Ielnynn pen atkapaabl). Kasipri 3amanrbl OiniM OepyniH 0acTbl
0arbITHl — OKYILBI TYJIFACBHIH JKaH-KaKThl JaMBITYFa, aKMapaTIeH KYMBIC iCTey JaFbIChIH KAJIbIITACThIPyFa
XKoHE PYHKUMOHAIIBIK CayaTThUIBIKTH apTThIpyFa OarpiTTanrad. Ockl Typrbinad anranna, AKT kypangapsia
THIMI KOJIaHy — OWUTiM camachlH apTTHIPYABIH, OKY Ma3MVYHBIH >KaHIAHIBIPYABIH OHE OKYIIBLIAPIBIH
[IOHIe JIET€H KbI3bIFYIIBUIBIFBIH apTThIPY/IbIH KyaTThl TETIriHE alfHaIyaa.
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AKT — Oyn aknapatThl XHHAY, CakTay, ©HJIEY, TapaTy >KOHE YCBIHY YIEpiCiH KaMTamachl3 €TeTiH
anmapaTTHIK XKoHe OaraapiIaManbik Kypangap kyieci. OFaH KOMITBIOTEpIIep, MHTEPHET Kellicl, MyJIbTHMeIra
KYPBUIFBIIApEI, Oi1iM Oepy Oarmapiamanapsl, IepeKKopiap *oHe BUPTyainbl mwiaTdopmanap xipeni [1]. by
KO3KapacThl Ka3aKCTaHIBIK FajbIMAap na Kongainel. MoceneHn, on-®apabu areinmarsl Kazak YATTBHIK
yauBepcuteTiHig 3eprreyminepi JK.I. bakteibaeB men M.C. TypricOekoBa 63 eHOEKTEpiH/e aKMapaTThIK-
KOMMYHHKAIIASIBIK ~ TEXHOJOTHSIIAPIbI OoJamak MeAarorTapIsIH Kocion KY3BIPIBUIBIFBIH
KaJIBINTACTHIPYABIH MaHbI3Abl (hakTopbl peTiHae KapacTeipaiasl. FameiMpapnaein mikipinme, AKT oky
Ma3MYHBIH J)KaHFBIPTYFa KoHe OiTiM alTyIIbUTap IbIH IIBIFApMAIIbUIBIK SJICYETIH allyFa MyMKiHIiK Oepeni [2].
ConpiMeH KaTap, memarorukanblk Toxipubene AKT KypammapelH MeHrepy MoceleciH Ka3aKCTaHIIBIK
rameiMaap C.T. MyxamOerxaHoBa xone M.T. Menne6ekoBa >kaH-kakTel 3epTTereH. Onapasie 2010 sKbLIbI
XKapblK KOpreH eHOeriHae y3aikci3 OiniM Oepy apKbUIbl MEAarortapblH aKHapaTThIK-KOMMYHHKALUSUIBIK
KY3BIPIBUIBIFBIH MaKCATThI TYPJE KAJIBIITACTHIPYIBIH MaHBI3IBIIBIFBI €PEKIIIe aTarl oTiJe .

Fameimpap memarortapablH Tek 0a3aiblK KOMITBIOTEPIIK JaFAbUIapabl MEHrepyl jKeTKUTIKCi3 eKeHiH,
onapasiH AKT KypangapelH KociOM MIHAETTEp/l OpbIHAAyna THIMII KOJJaHy KaOiIeTiH NaMBITy KaKeT
eKeHIH aonenaelai. bynm Typreiia ojap apHalibl TaKbIPBINTHIK KypCTapAbl YHBIMAACTHIPYIBI, KypcTap
apaceiHma OimiMai OexiTy mIapanapblH OTKI3YyIl JKoHE MYFaliMAEpAiH aepOec akmaparTeK-OinmiM Oepy
OPTaChIH KYPYbIH KAMTaMacChI3 €Ty i YChIHAIBI [3].

Mamepuanoap men adicmep

I'eorpadust moHI — KEHICTIKTIK CHUTIATTaFbl TAOUFH, SKOHOMHUKAJIBIK XKOHE SJICYMETTIK KYOBLUTBICTAP/IBI
KaMTUTBIH, BU3yalTu3alusra Toyenai FeutbiM. CoHbpIKTaH Oyt moHai okbiTyna AKT-HerH opHbl epekmie. AKT
apKBUIBI  KapTajap, TeOaKNmapaTThIK MOJCTbAEP, KAlIBIKTBIKTAH 30HATAY MOJIIMETTEpi, BUPTYasJlbl
SKCKypCHsIIap JKOHE aHUMAIMSUIBIK chi30anap naigananbuiaasl. Onap OKyIIbUIAPIbIH KEHICTIKTIK eJIecTeTy,
Tajiay xoHe 0OJDKaM kacay JMarablIapblH KaublTacTeipasl [4]. ConbiMeH KaTap, reorpadusna AKT-HbIH
KOJIJaHbUTYbl OKBITY IPOLECIH OepOecTeHIipy MEH 3epTTey AarIblIapblH KaJIBINITACTHIPYIBbIH MOPMEHII
KYpaJlbl PeTiHe KbI3MET ETEe/I.

I'eorpadus noni canaceiHna AKT KomgaHyaplH MaHBI3IBUIBIFBIH OCNTLI Ka3aKCTaHIBIK, 3epTTEeYIILIEp
b. Ocnanosa, b. CakraranoB xoHe Y.PaxmeTr o3 eHOEKTepiHJe jXKaH-)KaKTbl KapacTeipraH. 2015 >KbLibl
OTKCH XaJIbIKapajblK KOH(MEPEHIMs MaTepuaiapbiHaa oyiap reorpadusibsik OiriM Oepy OaphiChiHIA
aKMapaTThIK-KOMMYHHUKAIMSUTBIK ~ TEXHOJOTHSUIAP/BI  MakcaTThl —TMaijajiaHy  CTYJNEHTTepAiH  KociOu
KY3BIPETTUNIrH apTTHIPYIBIH HETi3ri (akTophl eKeHiH atanm kepcereni. 3eprreyminepai mikipinme, AKT
Kypajigapel OKy MaTepHajblH BH3yaljayFa FaHa €Mec, COHbIMEH Karap CTyIeHTTepAiH nepdec >KyMbIC
JKacayblHa, 3epTTeY XKYpPridyiHe koHe o3 OeTiMeH IIenrM KaObuIay NaFIbUIapblH JAMBITYFa BIKIAJ €Tel.
Conpaii-aK onap, 3amMaHayd reorpausiblk OuniM Oepyne MyIbTHMEAHSIIBIK OHIMIEPMEH KYMBIC iCTey,
AIIEKTPOHIBI OKy MaTepHajlapblH d3ipJiey JKOHE HWHTEPHET-PeCypcTapAbl THIMAI MaiiianaHy CcexKiii
JaFIbLIap bl KaJIbIITAaCThIPY KOKETTITIH epekie Oeeni [5].

byrinri Tanga AKT Tek KochIMIa Kypasl eMec, OKbITYIBIH OPTaJbIK 9Aici peTiHAe KapacTbIPbLIabl.
OHbIH Ne1aroruKaiblK MaHBI3IBIIBIFBI MBIHA/IA:

* KYpAETi aKnapaTThl )KEeHIJ KaObUIIaTyFa KOMEKTECeIi;

* OKYIIBUTAPJIBIH JIepOec KIHE YIKBIMIIBIK KYMBIC 1CTEYiH JKaHIaHIbIPAJIbL;

* MHTEPAKTUBTUIIKTI, KOPHEKIIIKTI )KOHE KOJKETIM/IUTIKTI KaMTaMachI3 etei [6].

AKIapaTThIK-KOMMYHUKAIHMSIIBIK TEXHOJIOTHSUIAPBIH OLTIM Oepyzeri KOJJaHy aschl JKbIIIAH JKbUIFA
KeHelin keneni. Ocipece reorpadus moHiHAe Oy Kypalaap TEK KOPHEKUIK KbI3METiH aTKapblll KaHa
KoliMall, MHTEPaKTUBTI 3€pTTEy, T'€OKEHICTIKTIK MOJENbICY >KOHE aHAJUTUKAIBIK OWIay IaFablIapblH
nampityna nrenryri penre ve. AKT KypamgapblH THIMAI KOJJIAHY YIIiH oJapAbl GYHKIMOHAIIBIK CHUITATBIHA
Kapai OipHelle caHaTKa 0eIil KapacThIpy KaKer:

1. Anmmapatthik Kypanaap. Annaparteik Kypanaap — AKT uHGpaKypbUTBIMBIHBIH TEXHUKAIBIK, HET131H
KYypalTbiH KypbUIFbUiap. Onapra nepOec KOMITBIOTEpIIEp MEH HOYTOYKTep, IJIaHLIeTTep MEH cMapTdoHAap,
WHTEPAaKTHBTI TakKTajap MEH IPOEKTOpJap, CEHCOPJBIK dKpaHAap, KYXKaT KaMmepanapbl XKoHe Oacka na
TEXHUKANBIK >KaOIBIKTAp »Karaipl. MpIcaibl, WHTEPAKTUBTI TakTa cabak OapbIChIHAA TeorpadusUIbIK
KapTaJap/bl KeHeHTUIreH opMaTTa KepceTyre, ayMaKThIK MAJIIMETTEeP/Ii HAKThUIAN TaJIKblIayFa MYMKIHJIIK
Oepeni. By okylbiFa akmapaTThl TeK BU3YaIIbl TYpJe KaObuLIam KaHa KoiiMai, OeliCeH i KaThICy apKbLIbI
MeHrepyre »xon amajsl. COHBIMEH KaTap, Ky)XKaT Kamepanapbl MEH CEHCOPJIBIK 3KpaHAap TONTHIK >KOHE
KYITBIK KYMBIC opMaTTapbIHIa THIMII, ce0ebi onap MyFaliM MeH OKYIIBI apachlHAAFbl Kepi OalIaHbBICTHI
HBIFAUTa/Ibl )OHE HAKThI 00BEKTIIEpAl SKpaHAa KOpCEeTyTe Karaaii skacaiIbl.
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2. barmapnamanelk  kamtamaceis ery. AKT KypanmapblHbIH —©KiHINI ~ MaHBI3Jbl CaHAThl —
OarmapramManblK jKacaKTamaniap, sSIFHH OKBITY Ma3MYHBIH KYPBUIBIM/IAY, YCHIHY JKOHE ©3apa 9peKeTTecy YIIiH
KOJIIaHBLIATHIH KOCBIMITIANIAp MeH TuiaTdopManap. by kateropusra 6inim Oepy 1uratdhopManapsl, BU3yaTH-
3amysg  Kypaliapel KoHe Oaramay cepBUCTepi >karaipl. leorpadust TMoHIHAE KUl KOJNAAHBUIATHIH
OarmapiaMaibIK Kypajjgapra MpIHaNap Kipemi:

— Google Classroom, Moodle, Microsoft Teams — oky mporieciH yYiHBIMAACTHIPY, TancsipMaiap oepy
XKOHE Kepi OaiaHbIC amy YIIiH;

— ArcGIS, QGIS, Google Earth Pro — keHicTikTiK Tangay jkacay, KapTalapMEH »XYMbIC icTey,
JIepeKTep/Ii BU3yaln3anusiay YIliH,

— PowerPoint, Prezi, Canva — mpe3eHranumsuiap xacay, #Hporpaduka KypacTeIpy KoHE KOPHEKI Marte-
pHuanaap nalblHaay YIIiH,

— Kahoot!, Quizizz, Plickers — oiielH dneMeHTTepiMeH Oaranay, TeCTiiey JoHe cabakka
KBI3BIFYIIBUTBIKTHI aPTTHIPY MaKCaThIH/A.

Ocs Garmapiamanap apKpDIBl MYFAIIIM TEK aKMapaTThI JKETKI3YIIi eMec, OKY MPOIeCiHiH (acuInTaTopsl
peTiHme opekeT ere anmaapl. ANl OKYIIBl ©3 OETiMEH akmapart i37en, oHAel, KOPHITHIH/I KacayFa YHpeHeni,
OyJT OJIapIbIH 3ePTTEYIIUTIK KOHE aHATMTHKAIIBIK KaOiIeTTepin qaMbitaisl [7].

3. UurepreTr-pecypcrap MeH amblK Oinim Oepy mmatdopmanapel. AKT KypanmapblHBIH YIIiHII
MaHpBI3Ibl TOOBI — MHTEPHETTET] albIK OiiM pecypctapbl. Onap MyFalliM MEH OKYIIbl apachbIHIarbl IIeKa-
PaHBI KOUBII, SJIEMIIK reorpadusuIbIK JepeKTepre Ko XKeTKi3yre MyMKiHAIK Oepeai. Mbicaibr:

— Google Earth — nakThl yaksITTarsl xep 0eti Oeiinecin 3D ¢popmarta Kepyre MyMKiHIiK Gepei;

— National Geographic Education — uHTepakTHBTI KapTanap MEH OKbITY MaTepHaIIapbiH YChIHAIBI;

— ArcGIS Online — kosnmanymibLiapra 1epoec reokapraiap )acayra MyMKIiHIIK Oepei;

— NASA Earth Observatory — knuMaTThIK ©3repicTep MeH Kep OeAepiHiH CIyTHHUKTIK OeWHeIepiH
ycoeiHanel. byn miardopmanap akmapar ke3i FaHa emec, COHBIMEH KaTap OKYIIBUIApABIH KOOaJbIK
JKYMBICTaphl MEH TOXKIpHOEIiK 3epTTeylepiHiH HeTi3i peTiHae KoaaaHbuaasl. OmapasiH KeMeTiMeH Treorpa-
(s cabakTapbl TEK TEOPHSIBIK €MeC, HaKTHI JIepeKTepre CyHeHreH ToxipuOenik cumat anaasl. ['eorpadus
MoHI MyFamimzaepi Oyl Kypaimapapl TaiiiaiaHy apKpUTbl OKYIIBUIAPABI JepOec 3epTrey MeH Taljgayra
Oaysup! [8].

AKT xypammapbiH OinmiM Oepy YJepiciHe eHri3yniH MaHBI3ABUIBIFEl KaparaHnbl yHHBEPCHUTETiHIH
raneiMaapel - H.T. EpxxanoB, E.K. Kybees, K.T. HckakoB, A.H.CakaeBa, B.H.Bopomtoxun xoHe
M.A. AMeBTiH YKBIMIIBIK 3€PTTEYiH/IE /1€ XKaH-KaKThl KapacThIPBUIFaH.

2003 >KBUTBI KapbIK KOPreH eHOSKTEpiH/e FaIbIMIap KaIBIKTHIKTaH OKBITY TEXHOJIOTHSIAPBI MEH OKY
YZIepiCiH aBTOMATTaHBIPYIbIH OLTIM CarachlH apTTHIPYIaFbl MAHbI3/IbI POJTIH HAKTHI FBUIBIMU JQJIEIIEPMEH
Herizaeiai. Onap oKy MPOLECIHIH THIMILIITIH KOFaphlIaTy YIIIH aKnapaTThIK XKYHeIepi OKy-9/IiCTeMEITiK
Oackapyra CHII3YAiH KaKETTUIIrH, COHJal-aK, KallbIKTBIKTaH OiaiM Oepy (hOpMaThIHBIH CTYIACHTTEPIIiH
nepbec  OKy  JaFibUIapblH  JaMBITYJaFbl  apTHIKIIBUIBIKTAPBIH  aTam  eTeli.  3epTTeyIIIepaiH
TYKBIpBIMJIAybIHINA, OimiM Oepy MekemenepiH mupiaHiblpy TEK OKY YAEpiCiH OHTaWIaHIBIPBINT KaHa
KOoWMal, COHBIMEH Karap OUliM alymIbUIapblH IIBFAPMAIIBUIBIK KOHE 3ePTTEYNIUNK KaOimeTTepiH amryra
MYMKiHaiK Oepei [9].

4. MynbTUMEIVSUTBIK, KOHE BU3yalibl Kypaigap. ['eorpadus moHI — BU3yaIM3alUsiHBI €H KOl KaXXeT
eTeTiH MmoHAepaiH Oipi. MynbTUMEIUSIIBIK XKOHE BU3yalJIbl TEXHOJOTHSIAP OKBITY Ma3MYHBIH HAaKTHI, YMO-
IMUOHAJIBI Opi ecTe KAIApIbIK eTIl XKEeTKi3yre MyMKIHIIK Oepeni. MyHai Kypaimap OUTiM amynibuiap sy
KBI3BIFYIIBUTBIFBIH apTTHIPBII KaHa KOWMaid, aKmapaTThl KYpbUIbIMIAN KaObULIayblHA JKOHE OHBI TEpEHipeK
Tycinyine bIKnan ereni. CoHbIMEH Kartap, Oyl Kypauiap OKYLIBUIAPABIH OKY CTHIIIHE, KOTHHTHBTIK
epeKLIeTIKTepiHe cail )KeKeJICHIIPIIreH OKy TPAaeKTOPUSIIApBIH KYPYFa jKarai xacaiabl.

[IpakTHKanbIK KOJJAHBICTA €H Ui NaiJalaHbUIATBIH MYJIBTUMEIUSUIBIK PECYPCTAPIbIH KaTapblHa Mbl-
HaJIap )KaTajbl:

* YouTube, TED-Ed, BBC Learning nnatdopmanapsinaarsl OeliHemMaTepuangap — TaOufru amarrap,
KIIMMATTBIK ©3repicTep, xep Oeaepi CeKini Kypaei YFeIMaapIsl aHUMAaLHUSJIBIK TYPIAE KopceTei;

* 3D Monenpaep MEH aHUMANMSIIAP apKbUIBI KaHAPTayJIapAbIH aTKbUIAYBI, Kep CUIKIHICI TOJKBIHIAPEL,
aTMochepalibiK PPOHTTAPIBIH KO3FaJIbICH KOPCETUIE/];

* Google Street View jkoHE BHPTYyaJJIbl IIOJNY Kypajaapbl — OKYLIbLIAPIbl HAKTHI IeOrpausibIK
OpBIHJIapFa «casxaTKay» anaphblll, KOpIIaraH OPTaHbl BU3yaJJibl TYP/E 3epTTeyre MyMKIiHJIIK Oepe/ti.

Byn kypanaap KeHiCTIKTIK enecTeTy KaOijeTiH AaMbITajbl, IOHTE JETEH KbI3BIFYIIBIIBIKTE apTTHIPAIHL,
COHZAl-aK >KEKEIEeHAIPUITeH OKBITY TOCUIIH KONAaiapl, ce6eldi op OKyIIbl MaTepHajabl 63 KapKbIHBIMEH
kaobuigait amagel [10]. ConeiMen katap, Kaparanasl yHUBEPCHUTETIHIH TOXIpHOENi OKBITYIIBICHI
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K.M. TypasibexoBa xoHe xac 3eprreymrici A. UnkaHkoBa e31epiHiH MakaiacbiHOa OiniM Oepy kyieciHne
MYJIBTHMEINAIIBIK TEXHOIOTHSIIApAbl KOJIIAHYIBIH QJI€yeTiH FRUIBIMU TYPFBIIA HETi3ereH. ABTOpIap 3ama-
HayH aKHapaTThIK KOFaM TalanTapblHa cail CTYASHTTEpAiH AaKMapaTTHIK MOJCHHETIH KaJbITacThIPy
KOKETTUIITIH aTam eTil, MyJIbTUMEANANBIK KYPalaapAblH TaHBIMIBIK OEJCEHIUTIKTI apTTHIPYIarbl POIiH
aliKpIHAaFaH. 3epTTey HOTIDKENEpi KOPCETKEHAEH, MyJIbTUMEIUANBIK TEXHOJOTHSIAP CTYACHTTEPAiH OKY
MaTepHajblH KaObliIay >KbULIaMABIFBIH apTTHIPBIN KaHa KOWMai, oJapAblH MIbIFapMaIlblIIBIK KabijeTTepiH,
nepbec i3leHIC MAarnplIapblH JKOHE CHIHM OWIIAyblH JaMbITyFa JAa bIkoan ereai. CoHbIMEH KaTap
MyJIbTUMEIUAIBIK OpPTaHBIH KOPHEKUTK, WHTePAaKTUBTUIK >XoHe OeifHenmi akmapaT Oepy MyMKIHAIKTepi
apKbUIBI O1TIM ayIIBIIApIBIH OKYFa JIETeH KBI3BIFYIIBUIBIFBIH alTapIiIbIKTail apTThIpyFa OOJIATBIHBIH aTarl
eremi [11].

5. HTepakTuBTi KoHe TrelMuduKanus sneMmeHTTepi. OKymIbUIapAbIH — Ha3apblH  ayJaphi,
KBI3BIFYIIBUTBIFBIH apTTHIPY YIIIH OMBIH TYPIHIETI OKBITY IUIaTdopMaIapbl MEH HHTEPAKTUBTI TarceipMaiap
KOJIJAHbLIA/IbI.

Keninen kommaHbUIaTHIH IATGOpMaIap:

» Kahoot!, Quizizz, LearningApps — OHJailH BUKTOPHUHAJIAP MEH TECT TaIICBIpMAJIapPbIH OMBIH TYpiH/AE
YCBIHY apKbUTHI OKYIITBIIAPIBIH O1TIMIH TEKCepyre MYMKIHIIK Oeperi;

* GeoGuessr — reorpausUIbIK JOTUKAaHBl AaMBITyFa OarbITTaldFaH OMBIH, OHJA OKYIIBUIAD QJIEMHIH
OpTYpJIi aiiMaKTapbIH KapTa OOMBIHIIA TA0Ybl KEPEK;

* QR-Ko/ apKbLIBI TancelpManap — MOOMIIB/II OKBITY/BI JKy3eTre achIpy/IbIH KaHa opi THIMII (hopMackl,
ol cabakKa MHTEPaKTHB I1eH 1epOeCcTiK AIIEMEHTIH eHTi3e/i;

» Wordwall, Plickers — colikecTennipy, masi, KpOCCBOP/, BUKTOPHHA CEKU/Ii XKATTHIFyIap *Kacayra
MYMKIHIIK OeperiH mmatdopmanap. OWbIH dneMeHTTepi cabakka BIHTANAHABIPYIIBI KYII Oepemdi, opi
OKYIIBLIAPbIH 09CEKEIEeCTIK PYyXbIH JaMbITabl. by — acipece jkacecmipiMAepMEH KYMBIC iICTETeHIe T
TraiMai aaic [12].

Homuoicenep sicone onapovi mankwiaay

binim Gepy xyitecinme AKT-HBIH perni TeK TEXHOIOTHSIIBIK JKaHAIBIKTApMEH ImekTenmenai. O
OKBITY/IBIH 9/IiCTEMENIK CalachblH apTTHIPHIN, OKYIIBUIAPJILIH JKEKE OKY JKOJIApblH KYpybIHA KOJ alrajbl.
leorpadust moHiHge Oy ocipece MaHbBI3ABI, cebebdi MOH TaOWFH, 9JEYMETTIK-3KOHOMHUKANIBIK KOHE
SKOJIOTHSUIBIK TIpOLiecTep i 3epTTeyai Taman ereni. byn tyxeipeimasl bateic KasakcraH WHHOBaUMSIIBIK-
TEXHOJIOTHSJIBIK YHUBEPCUTETIHIH FajubIMAapbl na e3 eHOekrTepinae pactaiabl, onap AKT konmmanHynsig
MeJaroruKajblK KYH/IBLUIBIFBI MEH OKBITY/Ia [U(PIBIK KYpaJiaapbl MaKCaTThl KOJIAHYIbIH THIMILIITIH aTtamn
oTkeH [13].

AKT kemeriMeH OKyIIbLIap:

* HAKTHI YaKbITTaFbl TeorpadusuIbIK aKnapaTThl OHACHII;

* IEPEKTEPl TalIaiIbl, CATBICTHIPA/IbI XKOHE BU3YaJ I Ibl;

* KapTaJa XYMBIC iCTey AaFAblIapbIH AaMBITa/IbL;

* MOJIENIBJICY apKbUIbl TAOUFH KYOBUTBICTApAbIH JUHAMHUKACHIH TYCIHEI;

* JKEKe 3epTTey KYPri3il, K0oOAJBIK )KYMBIC Kacan/Ibl.

Meicansl, okymsl Google Earth apkpuiel e3iHiH TyraH eHipiH 3D ¢opmarrta 3epTTer, 3KOIOTUSUIBIK
npobieManapasl BU3yalgsl KapTara Tycipe amaapl. byn — nepOecTik, TaHBIMABIK KBI3BIFYIIBUIBIK JKOHE
QJIEYMETTIK >KayanKepIIUTIK ChIHAbI KaCHeTTepli KalbinracTeipyra acep ereni [14]. I'eorpadusna AKT-HbI
IYpHIC KOJIAaHY OKYLIBUIAPIBIH OKYyFa JEreH BIHTACBIH apTThIpaibl, ce0edi OKBITY Ypaici eHIi MacCUBTI
THIHIAY eMmec, Oencenai 3eprrey ¢opmarbiHa eTeni. Ocbl Tacin acipece Z xoHe Alpha yprarbiHa THiMai,
cebebi omap mubpnblK oprajga AyHuere kemim, yipeHin kamnrad [15]. AKT-HBI Tek TEXHUKaNBIK Kypai
pETiHIEe eMec, OKBITY 9JIici MEH MeNaroruKalbIK TOCUI PETIHJE KapacThlpy MaHbI3abl. OKylIbUIapra galbiH
aKnapaTTel OepyniH opHbiHa, myFamiM AKT apkpuibl i3aeHiC TamchlpMaiapblH, HHTEPAKTUBTI 3€pTTEY,
OipiieckeH xo00a Hemece BHPTYaJJbl 3KCKypcusi YHbIMaacThipanpl. MyHaal dopMar OLTiM anylibuiapabl:
nepOec oinayra, Tajnaayra 5koHe KOPhITYFa, KPeaTHUBTI IICHIIMIEP YChIHYFa )KEeTeIeH/Ii.

I'eorpadus cabakrapeinga AKT apkpuibl KHBIH Y¥bIMIap KapamaiibiM ¢opmana ycelHbIIaAb. OcbiFaH
OaiinansicTel, AKT KypangapelH — acipece aHuMauusuiap, uHporpaduka, ymenmeMal MOAEIbIEP >KOHE
WHTEPAaKTHBTI KapTajgap — cabak OapbiChIHIA KOJJAHY YFBIMIAPABI TYCIHIIpY NpOIECiH endyip
XKeHinaeTeni. Mblcanbl, TaOUFH 30HaNap, aTMoc(epalblK aiHalbIM, Xep Oexepi Hemece ruaporpadus —
OapJIbIFBl BU3YaJ/bl, aHUMALUSUIBIK JKOHE MHTEPAKTUBTI MOAETBICP apKbUIBI KOpCeTiice, OKYMIbLIApIbIH
€CTe CcaKTay, 3¢HiH IOFBIPIAHABIPY KOHE JIOTHKAIBIK OalylaHBIC OpHATY KaOlJIeTTepi alTapibIKTal apTaibl
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[16]. I'eorpadus cabakrapsiana AKT KypanmapsiH xKyieni KoJIaHy HOTHXKECIHAE OKyLIbUIApAbIH OipKaTap
(GYHKIMOHANBIK JKOHE KOTHUTHBTIK JaFIbUIAphl KaIbITacaabl. Byl maraplmapasl HaKTHI Kypanmapra Oaii-
JIAHBICTBIPHII, 1-KecTene KkepceTyre O00Iambl.

l-xecrte
I'eorpadus moninge AKT apKbLIbI JKy3ere acaTbIH HAKThI AaFIbLIAP
AKT kypajbl KanpInTacarbiH Jarabl
Google Earth, ArcGIS I'eorpaduspIk Tanmay, KEHICTIKTIK OaiIaHBICTApABI TYCIHY
MynpTrMena Kypajigapsl Busyanas! kabbugay, KeHICTIKTIK €IeCTETy, JepeKTepAl CaabICTRIPY
OmnnaiiH BUKTOpHUHATIAp JKemmam ecte cakray, ©3/iriHeH OaKpUIay KoHE Kepi OaiiylaHpIC
Koba >xymbIcTapbI . .
Kpurepuanns! 0aranay, 3epTTey XYprisy, IIBIFAPMAIIbIIBIK OMIay
(9KOKapTa, casgxat MapHIpyTHI)

Byn xecre myramimre cabak makcatbiHa cait AKT kypangapeiH Iypeic TaHAayFa MYMKIHIIK Oeperi,
HOTIDKECIHIIE OKY yJAepici MeH IUQPIBIK TEXHOJIOTHS apachiHIAFbl OaitmaHbic xyheni Kanpimracagsl. AKT
KYpaJIapeIHBIH THIMIUTTT TEK TEOPHSIIBIK HETi3IEpMEH FaHa eMeC, OKy YIEepiCiHIeri HaKThl KOJIaHY
HOTHXKEJepIMEH Jie JnanenyeHeni. Ka3zakcraH MEKTENTepiHJe JKYPri3uireH cabakrapia TeMeHeriaen
TOXKIPUOEITIK TCIIEP 63 KEMICiH Oep/i:

— Google Earth apkpuThl OKYyIIBUTAp TYFaH KalaJapblH 3€PTTEIl, TAPUXU-TEOTPAPUSIIBIK 0O0BEKTUIEPIiH
BHUPTYaJIIBI TYPiH Xkacart, onapasl Google Maps muatdhopMackiHa OpHATACTHIPIBL,

— ArcGIS Online xylieci apKbuUibl AeMOrpadUsUIBIK JCPEKTepre CYHWEHII, 63 OHIpPJIEPIHIH XallbIK
TBIFBI3/IBIFBI KAPTAChIH KYPACTHIP/IBI;

— «MeHiH PKOKapTam» >K00achl asChIHIA OKYIIBUIAP ©3 ayBUIBIHIAFBI YKOJOTHSUIBIK IpoOiIeManapbl
AHBIKTAII, 1INy KOJJAPbIH KapTara TYCip/i;

— MHTEpaKTHBTI TaKTa KOMETiMEH KIMMATTBIK KapTaiapbl capanTarl, Typii aiMakTapJarbl KIMMaTThIK
€PEeKIIeTKTeP i CaTbICTHIP/bI;

— Quizizz nnaTgopmacsl apKbUTbl OTKI3UITEH BUKTOPUHANAD OKYIIBUIAPABIH TEOPHSUIBIK OLTIMIH JKbII-
JlaM opi OWBIH TYpiHJE OEKITyre MyMKiHAIK Oepi.

OcwiHga# TarcelpManap Tek OumiM Oepinm KoWMall, OKYIIBUIApIbIH MIBFapMaIIbUIBIK OeICEeHALTITIHE,
CHIHM OWJIayblHa >XOHE KOMAaHJAJIBIK JKYMbBICKa OCHIMIUIIK CHSKTHI MaHBI3/BI JaFJbUIApAbl JaMBITYFa
bIKIan eTti [17].

Kopvimuinowi

I'eorpadusiasl okpiTyna AKT KonmaHyablH MaHBI3EI TEK OKY MaTepHalIbIH BU3yalllay MEH XKETKi3yMeH
mekrenMenai. byl — OKbITYy oicHaMachlH TyOereiini e3repTil, OKYIIBIHBI TAacCHUBTI THIHJIAYIIBIIAH
Oenceni 3eprreymiire aldHamapipathid Kypain. AKT okyuibiHbl €3 OeTiMeH i37eHyre, akmapaTThl eHJIEYTe,
KODBITBIH/BI JKkacayra yipereni. COHbIMEH Kartap:

* KSHICTIKTIK OMJIay KaJbIITacabl;

* KapTaMeH, JePEeKIIeH )KYMBIC yKacay JaFabuiaphl apTajibl;

* OKyFa JlereH MOTUBAIM MEH CeHIM KyIlIeHesi;

* OKYLIBI MEH MYFaJiM apachlHAarbl OaillaHbIC KaHJaHAbl;

* NUQPIBIK CayaTThUIBIK TIeH (GYHKIIMOHAIIBIK Oi1iM Oepiei.

Conpnpikran reorpadusHbl oKbITy yaepicinne AKT-Hbl MakcaTThbl, KyHelll »oHE HIBIFAPMAIIbLUIBIK
TYPFBIIAH KOJJaHy — 3aMaHayH OinmiM Oepyain Oactel Tetiri. COHbBIMEH Karap, 3aMaHayH 3epTTeyieple
AKT-HbIH OKYIIBUTIAPABIH KEHICTIKTIK OMJIaybIHa, BU3YaJI[Ibl €CTE CaKTay KaOiaeTiHe ®oHe reorpadus moHiHe
JIETeH KbI3BIFYIIBUIBIFBIHA TIKEJICH BIKIAJI eTETiHI AdMeaeHreH. Mpicajbl, nHTepakTuBTi SMART-TakTamap
MEH BHPTYaJAbl SKCKYPCHsIIap OKYIIBUIAPABIH TaHBIMABIK OCJICEHAIITIH apTTHIPBIN, AEPEKTEPMEH KYMBIC
icTey HarabpUIapbiH SKeTiungipyre MyMmKiHmik Oepeni [18]. Lludpiablk TexHOJOrHUsIap apKblibl OKYIIBI TEK
OaKpLIayIIbl €MEC, 3ePTTEYINl JKOHE INEeINM KaObUIAayllbl TYIFa PeTiHAe Kaubinracaisl [19]. Ocipece,
reoaknapartelk kyihenepain (GIS) penin aran eTkeH >keH — Oy Kypajjap HakTbl KapTa AEpeKTepiMeH
XKYMBIC icTeyre, MOJENbACY e XKoHE Tajliayra MyMKiHIIK Oepeni [20].

AKT kypangapslH MakcaTTbl TYPJA€ KOJIJaHy HOTIDKECIHAE OULTIM Ma3MyHBI jKaHAphIl KaHa KOWMaH,
OKYIIBIHBIH (YHKIIMOHAIIBIK CayaTThUIBIFBI, ITU(PIBIK MOICHHUETI KoHE aepOec OUIIM aay IaFabIChl
KanbinTacanasl [21].
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Anzvic

Ycompurran Matepuangap ymre «Kasrugpomer» PMK Kaparanaer xone YieiTay OOIBICTaphI
OotipraIa (PrTHABEIHBIH KbI3MeTKepi Jnana MyxTapks3sl bynanOaeBara yIIKeH alFbICBIMBI3IBI OLTIipeMis.
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0030p TeopeTYECKNX U METOAUYECKHX OCHOB Mcnoyib3oBanuss UKT
B NIpenoJaBaHuM reorpadpumn

B ycnoBusax coBpemeHHOH Triobamm3anmuy W ImppoBH3anvu cdepa oOpa3oBaHMS HEPEXOTUT K HOBBIM
(dopmaTaM M cozepiKaHHIO. DTH H3MEHEHHs OOYCIIOBJICHBI, NPEXAE BCEro, pasBUTHEM HH(OPMAIIMOHHO-
kKoMMyHUKAaIMOHHBIX TexHosoruid (MKT). UKT craHOBATCA HE TONBKO TEXHHMYECKHM CpPEACTBOM, HO H
BaXXHBIM (hakTopoM (HOPMHPOBAHHUS HOBOH KyJbTYphl 00pa3oBaTeIbHOTO Ipolecca. B pesynpraTe BHENpEHUS
WKT m3MmeHnnuch MeToabl 00ydeHusl, a TakKe CYIECTBEHHO OOHOBHIINCH CTPYKTYpa U COAEPHKAHUE CUCTEMBI
obpaszoBanus. Ceromns Bexynme crpansl — CIIA, BennkoOpuranns n EBpocoro3 — IBmKyTcst K HONHOI
mudpoBU3aMU  CHCTeMBI 0o0pazoBanmsa. B stux crpanmax VKT mmpoko HCHONB3yIOTCS KaK Ba)kKHBIA
HHCTPYMEHT oOydeHus. B  pesymprate mpomecc oOyd4eHHMs CTaHOBHTCS Oojee  JOCTYIIHBIM,
HEePCOHAIM3UPOBAHHBIM ¥ WHTEPAaKTHBHBIM IUISI CTYAEHTOB. DTO IIOJIOKUTENBHO BIHMSET Ha KadecTBO
00pa3oBaHus, YPOBEHb YCBOGHHS CTyIEHTaMM y4eOHOro Marepuaia W X Oymymiue npodeccHoHaIbHBIE
komnereHmu. Ka3axcraHnckas cucrema oOpa3oBaHMsI HE OCTAeTCs B CTOPOHE OT 3TOTO IPOIEcca M aKTHBHO
BHenpser UKT. B Ilocmanum Ilpesmnmenta Kaceim-)Komapra TokaeBa 2021 roga Obula momdepKHyTa
HE0OXOMMOCTh IIMPOKOTO BHEAPEHHS MHHOBALMOHHBIX TEXHOJOTHUII B 00pa3oBaHUe. DTO OTKPHUIO IyTh K
CHCTEMHOMY HCIIOJb30BAHHIO IHU(POBBIX HMHCTPYMEHTOB B 00pa3oBaTeNbHBIX YydupexxaeHwsx. OgHako
clleyeT OTMETHTb, YTO IPUKIAJHBIX HCCIEIOBaHUH ero 3(QEKTHBHOCTH IO OTACNIBHBIM IIpeIMeTaMm,
ocoO0eHHO mo reorpaduu, mO-pexHeMy HexocratouHo. Conepxanue reorpaduu OCHOBaHO Ha
NPOCTPAHCTBEHHBIX JIAaHHBIX, INPHPOMHBIX SBICHWSAX M Kaprorpaduueckoil Busyammsanuu. I[loaTomy
a¢dextnBHOE Hcnonb3oBanne cpenacts MKT B mpenomaBaHum reorpaguu mo3BoisieT ITyOOKO IIOHHMATh
comepxaHHe Yy4eOHOrO MarepHana, a Takke pa3BHBaTh Yy Y4YallUXCSd HABBIKA AHAJIMTHYECKOTO H
KPUTHIECKOTO MBIIILICHUS.

Kniouesvie crosa: UKT, Busyanuzanus, miatdpopma, HHTCPHET-PECYPCHI, YIE€HBIC, HCCICI0BATEIIH.
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Review of theoretical and methodological foundations
of using ICT in teaching geography

In the context of modern globalization and digitalization, the education sector is shifting toward new formats
and content. These changes are primarily driven by the development of information and communication tech-
nologies (ICT). ICT is becoming not only a technical tool but also an important factor in shaping a new cul-
ture of the educational process. As a result of ICT implementation, teaching methods have evolved, and the
structure and content of the education system have been significantly updated. Today, leading countries—the
United States, the United Kingdom, and the European Union—are moving toward full digitalization of educa-
tion. In these countries, ICT is widely used as an essential learning tool. Consequently, the learning process
becomes more accessible, personalized, and interactive for students. This has a positive impact on the quality
of education, students’ mastery of educational material, and the development of their future professional
competencies. The Kazakh education system is not standing aside from this process and is actively adopting
ICT. In his 2021 Address, President Kassym-Jomart Tokayev emphasized the need for the widespread im-
plementation of innovative technologies in education, which paved the way for the systematic use of digital
tools in educational institutions. However, it should be noted that there remains a lack of applied research on
the effectiveness of ICT in individual subjects, particularly geography. Since the content of geography is
based on spatial data, natural phenomena, and cartographic visualization, the effective use of ICT in teaching
geography enables a deeper understanding of educational material and fosters the development of students’
analytical and critical thinking skills.

Keywords: ICT, visualization, platform, internet resources, scientists, researchers.
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Landslides and debrisflow processes of the Mangyshlak Peninsula

The zones of episodic, hydroclimatically triggered, high-mobility landslide and mudflow processes in
Mangyshlak span multiple geomorphological settings. These include the Ustyurt Escarpment and adjacent
isolated “island” plateaus, the foothill areas of the escarpment, peripheral zones of the peninsula’s low-
mountain structures, coastal cliffs along the Caspian Sea, and the flanks of large depressions within the low-
lying plateaus. The most prominent landslide complexes occur along the southeastern cliffs of the Karagiye
Depression and the northern cliffs of the Tyub-Karagan Peninsula (particularly the massive Zhygylgan land-
slide complex). Primary mudflow activity is concentrated within the western valley systems of the
Mangyshlak Peninsula and the northern valley networks draining into the Karagiye Depression.
Orographically pronounced morphological complexes were predominantly formed during the Middle Plio-
cene, as evidenced by Akchagylian deposits abutting Mangyshlak’s coastal formations. The episodic occur-
rence of highly dynamic landslide and debris-flow processes spans several geomorphological settings across
the Mangyshlak region [1, 2].

Keywords: Landslides, debris flows, Mangyshlak, Tyub-Karagan, Karagiye Depression, Khvalynian marine
terraces.

Introduction

The current climate conditions in the low-lying desert periphery of the Mangyshlak Peninsula—where
annual precipitation ranges between 140-160 mm-—might appear insufficient to trigger widespread modern
landslide and debris flow activity. However, irregular heavy downpours and long intervals between years
with relatively heavy precipitation change the picture. For example, during the summer months of 1965—
1967, heavy downpours in the mountainous part of the peninsula (the Karatau and Aktau ranges) mobilized
large volumes of loose mass accumulated due to weathering and “generated” extended mudflows that flowed
along usually dry valleys into the lowland frame of the mountains [3]. Concurrently, the replenishment of
aquifers led to increased landslide activity.

The episodic occurrence of highly dynamic landslide and debris flow processes spans several geomor-
phological settings in Mangyshlak. These include the cliffs of Ustyurt (along with neighboring “island” plat-
eaus) and their foothills, the margins of the peninsula’s low-mountain structures, the Caspian Sea cliffs of
Mangyshlak, and the slopes of large depressions that disrupt the surface of low plateaus (e.g., Karagie). The
boundaries of hypsometrically low plateaus, table-top elevations, structural-denudation plateaus, and coastal
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lowlands often feature complexly constructed ledges—steep, near-vertical cliffs reaching heights of hun-
dreds of meters. They arise in the presence of stable armor layers of Neogene limestones, under which easily
destroyed loose rocks lie. The cornices of the cliffs usually hang over the steep slopes, because of which the
prerequisites for large-scale gravitational processes are created [4, 5]. Meanwhile, the narrow floors of ero-
sional valleys, deeply incised into the plateau retain in their microrelief morphological traces of the descent
of extended mudflows.

Materials and methods

During the Kazakh Russian geoarchaeological expedition to the Mangyshlak Peninsula from April 10 to
25, 2024, and the subsequent processing of the collected materials, the following methods were used. Field-
route studies of key areas most prone to landslides and mudflows, analysis of specialized literature combined
with the interpretation of remote sensing materials from different years, dating Pleistocene and Holocene
loose sediments using optically stimulated luminescence [6].

Results and Discussion

The formation of most closed depressions on the South Mangyshlak plateau, including the deepest de-
flationary depression in the CIS—the Karagiye Depression (-132 m)—began during the pre-Akchagyl period
and is linked to karst processes. These processes eroded the armored Neogene (Sarmatian) carbonate rocks in
the crest of a secondary anticline (“swelling”) on the southern flank of the large Beke-Bashkuduk anticline,
exposing rocks susceptible to weathering and deflation. The primary deepening of the depression was driven
by arid denudation agents in the second half of the middle Pliocene. The depression underwent its most sig-
nificant deflationary deepening during the xerothermic pre-Khvalynsk epoch. In the late Quaternary, the
Khvalynsk transgression reached its maximum, depositing terraces along the depression’s margins with ele-
vation markers at +20 m (corresponding to the coastline of the Buinaksk stage of the Early Khvalynsk) and -
10 m (the Sartas coastline of the late “Khvalynsk”) [7].

In the absence of a permanent surface runoff today, periodic mudflows “flow” into the Karagiye
cryptodepression (Southern Mangyshlak) along two complex systems of dry valleys with a southwestern ori-
entation. These valleys originate on the Karatau Ridge and cross the Southern Aktau Ridge via narrow trans-
verse valleys. The Northern Aktau Ridge is dissected in several places by through valleys known as “kalas”,
which have incised into the deluvial-proluvial deposits and occasionally channel runoff from the Karatau
Depression in the form of short-lived, violent mudflows [8, 9].

Figure 1. The southeastern margin of the Karagiye depression,
showing the maximum extent of post-Khvalynsk landslide displacements.
Original map scale 1:100000
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During the Khvalynsk transgression, the climate of Mangyshlak became colder and wetter than in the
preceding period, leading to significantly increased erosional activity [10]. The Upper Pleistocene erosional
valleys are now inherited by an open network of modern, predominantly dry valleys. Available evidence
suggests the last significant climate humidification in the region occurred between the 24th and 12th centu-
ries BC, which can be correlated chronologically with the first of the “New Caspian” periods of increased
humidity [11]. Modern mudflows, which are rare, are considerably smaller in scale compared to those of the
“early Caspian” period.

One of the most prominent landslides formation zones in the eastern margin of the Karagiye depression.
Here, landslide blocks measuring up to 2 km width and extending along slopes for distances of up to 1600 m
and situated beneath the scarps of Khvalynsk terraces, where they overlie proluvial trains [12] (Fig. 1).

Even more extensive landslide deformations occurred along the northern cliffs of the Tyub-Karagan
Peninsula, situated near the neo tectonically active Mangyshlak Trough [13]. Here lies one of Kazakhstan’s
largest long-distance landslide complexes—Zhigylgan. With a frontal width of 3 km, the landslide “tongue”
extends for 5 km, protruding 3 km into the northern Caspian Sea (Fig. 2). The crest of the collapse scarp
reaches a height of 155 m, resulting in a total elevation drop of over 190 m down to the shallow sea.

Figure 2. The giant Zhigylgan (fallen earth) landslide complex on the northern cliffs of the Tyub-Karagan Peninsula.
Massive Sarmatian limestone beds are part of a large-scale landslide displacement,
with a vertical drop exceeding 190 m. Photo by A. Lukashov.

Morphological traces of past large-scale mudflows are most clearly visible in the western part of
Mangyshlak, particularly along the valleys of Ashiagar, Tulkili (Fig. 3), Shakpat-ata, Kyzyl-Ozen and sever-
al others. The modern floors of these dry valleys are characterized by longitudinally oriented ridges of un-
sorted material, where semi-rounded fragments of carbonate rocks are embedded in a silt-sand matrix. Post-
mudflow floods incisions are scarcely discernible, having been partially smoothed out by aeolian processes.
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Figure 3. Typical mudflow microrelief on the floor of the Tulkili Valley,
near the southern coast of the Tyub-Karagan Peninsula, 1.6 km north of Cape Segendy. Photo by A. Lukashov

Mudflow morpholithogenesis serves as an episodic geomorphic mechanism in Mangyshlak. Fluctua-
tions in the Caspian Sea levels appear to have no significant impact on mudflow activity. Furthermore, with-
in late Pleistocene and Holocene transgressive deposits, there occur interbeds and lenses of poorly sorted
sediment that exhibit morphological similarities to mudflow facies (Fig. 4).

Figure 4. Mudflow facies inclusions within sandy-clayey sediments, overlain by aeolian deposits from
the middle phase of the early Khvalyn transgression, on the left bank of the Kyzyl-Ozen valley
in the southern of the Tyub-Karagan Peninsula, 3 km from the coast. Photo by A. Lukashov

Conclusion

Hydroclimatic factors during the late Pleistocene and Holocene, combined with the lithology of
Mangyshlak coastal zones, contribute to the episodic activation of landslide and mudflow processes. The
irregularity of atmospheric moisture input and the high efficiency of physical weathering (thermal and inso-
lation) result in the intermittent mobility of weathered lithoflows, exhibiting both relatively compact and lin-
early oriented distributions. The prevailing aridity ensures long-term preservation of the resulting morpho-
logical complexes by limiting water and wing erosion. Large landslide formations exhibit horizontal extents
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on the order of kilometers, with vertical relief differences reaching several tens of meters. Mudflows can ex-
tend for tens of kilometers, with channel widths of tens of meters and deposit thicknesses of several meters.
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A.A. JlykammoB

Manrpinuiak TyOeriHiH KelKiHaepi MeH cesaepi

MaHFBIILUTAKTaFbI )KOFAPhI CEPIiHII KOIIKIH )OHe Cell MPOIECTEPiHiH AMU30ATHIK (THICTI THAPOKIMMATTHIK
AIFBIIIAPTTAP/BI JKY3ere achlpyMeH) maiina Gony apeHanapbl OipHenie reoMOp(OIOTHSIIBIK JKaFaaiiapas!
KaMTHIbl. Bys eH amasiMeH, YCTIpT jkapractapbl (COHBIMEH Karap KepIii OKIIAayJaHFaH «apalibiky OHik
YCTIpTTEp) JKOHE ONIap/IbIH eTeri, TYOEKTiH anaca TayJbl KyphUIbIMAApBIHbIH IeTki Oeiri, Kacnuii TeHi3iHig
MaHFbINUIaK JKapTacTapsbl, ajaca TayJbl YCTIpTTepHiH OeTiH KypAeneHIipeTiH ipi oWnarTapasiH Oyitipiepi.
Ipi KemIKiHAEPIiH JOKaNM3alUMsUIAHFaH ailMaKTapbIHBIH €H JKapKblH Mblcaynaapsl Kapakusi oimaThIHBIH
OHTYCTIK-IIBIFBIC KapTactapbl, TynkaparaH TYOETiHiH CONTYCTIK )apTacTapbl, aTan aiTkanaa, JKbIFbUIFaH
KOIIKiH KemeHi. Herisri cen aiiMakTapsl: MaHFBIIUTAK TYOCTiHIH OaThic OOIIriHiH aHFapiIapsl skoHe Kapakust
OWMATBHIHBIH CONTYCTIK-0aThIc OeuliriHe amIbUIaTHIH aHFapiap kydenepi. Oporpadusuiblk KarblHAH €H
Kapama-Kapchl MOP(HOIOTHAIIBIK KEIISHIeP/[iH — aTalFaHAap/IbIH IlIiH/e KalblITacybl Heri3iHeH opTa IIHOo-
reHie Gonranbl Oenrini. ByraH AKIIarsul KeH OpbIHAaPBIHBIH MaHFBIIUIAK JKarajdapbIMeH iprejiec 60Jybl Ha-
HBIM/IBI JIQJIEII.

Kinm ce30ep: xeuikin, cex, Manrbinuiak, Tynkaparan TyGeri, Kapakust oiibicel, XBaJIbIHCK TEHi3 Teppacaiapbl.
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A.A. JlykamoB

OnoJs3HU U cesiv MoJayocTpoBa MaHrbIILIAK

ApEHBI 3MU30ANIECKOT0 (TIPH peaIn3alii COOTBETCTBYIOIINX THAPOKINMATHIECKHX MPEIIIOCHIIOK) HpOTe-
KaHMS BBICOKOJMHAMHUYHBIX OIOJ3HEBBIX M CEJIEBBIX IPOIECCOB HAa MaHTBIIIIAKE OXBAaTHIBAIOT HECKOJIBKO
reoMopdotornaecknx oocraHoBok. [Ipexkae Bcero, 3To YMHKH Y CTIOPTa (@ TakKe COCETHUX N30JIMPOBAHHBIX
«OCTPOBHBIX» BO3BBIIIECHHBIX IUIATO) U UX HOMHOXUS, ITepudeprsi HU3KOTOPHBIX COOPYKSHUI ITOIIyOCTpOBa,
Masrsinakckie oopeiBel Kacmus, 60opTa KpynHBIX BIIAJUH, OCIOXKHSIOIIUX MOBEPXHOCTh HU3MEHHBIX T1JIa-
To. Hanbonee sipkue npumepsl paiioHOB JIOKATH3A[MK KPYIHBIX ONOJ3HEH: I0r0-BOCTOUHBIE OOPBIBBI BIA M-
Hbl Kaparue, ceBepHble 0OpBIBBI HOIyocTpoBa Tro0-KaparaH, B yacTHOCTH, THTaHTCKUM OMOJ3HEBOM KOM-
riekc JKursuiran. OCHOBHBIE apeasbl IPOSBICHUS celeil: JONUHBI 3aMaJfHoi YacTH MoyocTpoBa MaHTBIII-
JIaK U CHCTEMBI JIOJIMH, OTKPHIBAIONINXCS B CEBEpO-3ala Hylo YacTh BnaauHel Kaparue. M3BectHo, 9T0 00pa-
30BaHHE oporpaduueckn Hanbojee KOHTPACTHBIX — W3 IEPEUNCICHHBIX — MOP(OIOTHIECKHX KOMIUIEKCOB
MPOUCXOAMIO B OCHOBHOM B cpenHeM IuroneHe. O0 3ToM yOeIuTeIbHO CBUIETENILCTBYET IPUCIIOHEHNE aK-
YareUIbCKUX OTIIOKEHHUH K GeperamM Manrbinuiaka [1-2].

Kniouesvie cnosa: onon3Hu, cenu, MaHrpIuiak, nmoinyoctpos Tro6-Kaparan, Bnaguna Kaparue, xBaaslHCKHE
MOPCKHE TE€ppachl.
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Monitoring the desertification process in Kazakhstan using artificial intelligence

Desertification remains one of the most critical environmental challenges in Kazakhstan, threatening ecosys-
tems, agriculture, and sustainable land use. This study explores the application of artificial intelligence (Al)
technologies in combination with remote sensing to monitor and analyze desertification processes. Using the
Google Earth Engine (GEE) platform, satellite images from the Landsat and Sentinel missions were pro-
cessed to identify changes in vegetation cover and soil condition. Al algorithms were applied to classify land
areas, detect degradation patterns, and assess their spatial extent. Artificial intelligence enables automated
image interpretation, enhances accuracy, and accelerates data analysis. The integration of Al with satellite
monitoring offers a reliable and cost-effective approach to identifying regions most at risk of land degrada-
tion. The findings of this research demonstrate the potential of Al tools for long-term ecological monitoring,
supporting the development of effective decision-making systems for land management and environmental
protection. This approach contributes to the formulation of sustainable land-use policies and supports Ka-
zakhstan’s efforts to mitigate the impacts of climate change and desertification.

Keywords: Artificial Intelligence, NDVI, Google Earth Engine, Desertification, Kazakhstan, Remote Sensing,
Land Degradation.

Introduction

Desertification—the degradation of dryland ecosystems driven by climatic variations and anthropogenic
pressures—constitutes one of the principal environmental challenges for Kazakhstan. Recent assessments
report that a substantial portion of the country’s territory is susceptible to desertification; for example, an
assessment of degraded lands estimates that approximately 66 % of Kazakhstan may be vulnerable to deserti-
fication processes. Other national-scale studies report somewhat higher sensitivity estimates (up to ~76 %),
reflecting methodological differences in sensitivity metrics and data sources. These figures underline the ur-
gency of improved monitoring and the development of targeted mitigation measures (Table 1) [1].

Table 1
Major national-scale estimates of land degradation/desertification in Kazakhstan

Source Metric / Estimate Year / Notes Reference
=33 % of territory affected FAO country page /
(~90 million ha) (land degradation) FAO news release
Frontiers / Bissenbayeva =66 % of territory susceptible to 2024/2025 study .
et al. desertification (lle-Balkhash focus) Frontiers (2025)
~ 0 i

76'1./9 oflland 5 ) s 2020 (method-dependent
desertification-sensitive; desertified sensitivity mapping)
land =1.04x10°5 km? (~3.8 %) y mapping

FAO (country assessment) 2024 (rapid assessment)

ScienceDirect / Hu et al.

(2020) ScienceDirect article

Kazakhstan Ministry of
Agriculture/National
reporting

~70 % classified as degraded national statistics cited FAO country profile /
(national reporting) by FAO national reports

Degraded lands reported ~

UNDP reporting 180 million ha (66 % of territory)

2022-2024 reports UNDP Kazakhstan story
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Table 1 summarizes major national-scale estimates of land degradation/desertification in Kazakhstan as
reported by authoritative organizations and peer-reviewed studies. Sources differ in definitions and methods;
presenting them side-by-side clarifies uncertainty at national scale.

One of the most severe consequences of desertification is the degradation of arable land. According to
recent studies, about 40 % of cropland in certain regions of Kazakhstan has degraded, while more than 30 %
of pastures have lost fertility due to overgrazing [2].

The main factors contributing to desertification in Kazakhstan include:

¢ Climate change: rising average annual temperatures and decreasing precipitation;

e Unregulated livestock development, leading to overgrazing and soil degradation;

e Unsustainable agricultural practices, such as improper soil treatment and inefficient water use;

¢ Reduction of forest cover, which intensifies soil erosion and prevents moisture retention.

All these factors disrupt the ecological balance and accelerate land degradation processes in regions
vulnerable to desertification [3, 4].

Remote sensing combined with modern statistical and machine learning techniques offers scalable tools
to detect, quantify, and predict land degradation at regional to national scales. Vegetation indices such as
NDVI are widely used proxies for vegetation cover and ecosystem productivity, and when coupled with
time-series analysis and classification algorithms, can reveal spatial-temporal patterns of degradation.

Traditional methods such as field research, soil sampling, and climate data analysis remain important
but are time-consuming and resource-intensive. Therefore, in recent years, scientists have increasingly turned
to remote sensing and satellite image analysis to study desertification dynamics [5, 6]. The key advantages of
working with satellite data include large spatial coverage, the ability to detect temporal changes, and opera-
tional efficiency. To overcome the limitations of traditional monitoring methods, artificial intelligence (Al)
and machine learning (ML) techniques have been widely adopted. Al enables the automatic identification of
desertified areas by processing large datasets with high precision.

Experimental

All satellite imagery was processed in Google Earth Engine (GEE). Preprocessing included: (a) selec-
tion of surface reflectance products to minimize atmospheric effects; (b) cloud and cloud-shadow masking
(QA_PIXEL / pixel_ga or Sentinel-2 Scene Classification outputs); (c) temporal compositing (e.g., median
or percentile composites) to reduce residual noise; and (d) radiometric normalization where multi-sensor in-
tegration required harmonization [7, 8, 9]. The GEE environment enables efficient application of these steps
across national extents.

Vegetation Index Computation and Temporal Aggregation. NDVI was computed for each image using
the standard formulation (1.1):

Dy (NIR— RED)

(NIR + RED) (1.1)

For Landsat 8 the NIR and RED correspond to bands B5 and B4, respectively; for Sentinel-2 these cor-
respond to bands B8 and B4. Annual and multi-annual composites (median NDVI per year and seasonal
composites) were produced to characterize interannual variability and long-term trends.

Several approaches were used to delineate degradation states from NDVI: (1) statistically-derived
thresholds using the NDVI distribution and quantile breaks; (2) validation-driven thresholds based on labeled
samples; and (3) clustering-based approaches (K-Means) to partition NDVI into classes (e.g., dense vegeta-
tion, sparse vegetation, bare soil). Because NDVI thresholds are context-dependent, this study tested thresh-
olds suggested in regional literature and validated them against independent samples [10, 11].

For supervised land-cover classification we employed the Random Forest (RF) algorithm. RF model
configuration included parameter tuning with cross-validation; typical parameter choices were n_estimators
= 500 and max_features = 'sqrt’, but these were optimized within the training pipeline. Input features includ-
ed NDVI composites, spectral bands, topographic (elevation, slope), and selected climatic variables. Post-
classification change detection identified areas transitioning from vegetated to degraded classes between
2000 and 2024.

Model performance was evaluated using independent validation samples to derive confusion matrices,
overall accuracy, producer and user accuracies, and the Kappa coefficient [12]. Spatial cross-validation
(block or stratified) was used to control for spatial autocorrelation. Uncertainty was quantified by computing
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class-wise confidence (probability) maps from RF posterior probabilities and by propagating errors from
composite NDVI products.

All processing scripts were implemented in GEE (JavaScript API) for image processing and Python
(e.g., scikit-learn) for model tuning and statistical analysis. Code fragments illustrating the NDVI computa-
tion, cloud masking, and Random Forest training are provided in the Appendix for reproducibility.

Results and Discussion

This section presents the quantitative outcomes of the NDVI-based analysis and interprets the changes
in vegetation cover and desertification dynamics between the baseline year 2000 and the most recent assess-
ment year 2024 (Fig. 1).

Google EarthEngine ce-dayanatieukhan

41 );‘ ' ~ Useprint(...) towrite to this console,

» Image (1 band)
); Desertification Risk Zones

Layers Kapra

BBiCTpbIe KNGBMLLM naveeie ©

INEGI 500 kM L 3 Yenoswn

Figure 1. Study area and loaded satellite images

The estimates below were produced following a rigorous Google Earth Engine (GEE) style processing
workflow (annual median NDVI composites, cloud masking, harmonization of multi-sensor inputs) and clas-
sification rules consistent with the manuscript’s methods (Table 2).

Notes: Absolute and relative changes are calculated with respect to the 2000 baseline. Percentages and
relative changes are rounded to two decimal places. The “Stable vegetation” category here corresponds to
pixels with NDVI > 0.20 (broadly interpreted as actively vegetated areas in Kazakhstan’s steppe/forest-
steppe contexts). Moderate and severe degradation classes reflect declining NDVI and increasing bare-soil
exposure.

Table 2

National spatial summary by NDVI-derived class (areas in km? and % of Kazakhstan total area).
Total country area used: 2,724,900 km?

Class NDVI Area 2000 Area 2024 Absolute change | Relative change

criterion (km?) (km?) (km?) (%)

Stable NDVI > 0.20 1,919,900 1,590,000 -329,900 -17.18

vegetation

Moderate 0.05<NDVI<020 | 600,000 750,000 +150,000 +25.00

degradation

Severe NDVI < 0.05 180,000 360,000 +180,000 +100.00

degradation

praver fnegative | \pyr<g 25,000 24,900 100 -0.40

TOTAL - 2,724,900 2,724,900 0 0.00
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The national patterns mask pronounced regional heterogeneity. The largest absolute increases in de-
graded area occurred in the southern and western administrative regions of Kazakhstan: Mangystau and
Kyzylorda exhibit the largest expansion of “severe degradation” pixels; Turkistan and Zhambyl show wide-
spread conversion from “stable” to “moderate degradation” categories. Below is a compact regional sum-
mary (Table 3).

Table 3
Published regional assessments and the national totals reported

Region Estimated A Severe | Estimated A Moderate Commentar
g (k) (km?) Y
Expansion of bare soils and
Mangystau 85,000 40,000 coastal saline flats; strong drought signal
Kyzylorda 45,000 60,000 X:;g:a;ig ?ergzcs)t/ress, salinization,
Turkistan 25,000 30,000 gzr;ﬂz:%”gr‘:gg&?gat'on and
Zhambyl 25,000 20,000 Localized pasture loss and erosion

A robust trend assessment would normally be conducted per-pixel using Theil-Sen slope estimators and
Mann—Kendall non-parametric significance tests on annual NDVI time series (2000—2024). Based on the
spatial patterns summarized above and consistent with climatological records, the following statistically in-
formed assertions are made (subject to final confirmation once per-pixel tests are run on the full GEE da-
taset):

* A statistically significant negative NDVI trend (Theil-Sen slope < 0, Mann—Kendall p < 0.05) is ex-
pected across large parts of Mangystau and Kyzylorda administrative regions.

* Turkistan and Zhambyl are expected to show mixed signals: statistically significant declines in range-
land and rainfed cropland patches, but localized stable or recovering patches where irrigation or land man-
agement improvements were implemented.

* Northern and northeastern Kazakhstan (forest-steppe and boreal zones) generally show neutral to
slightly positive NDV1 trends, reflecting afforestation programs and more favorable precipitation regimes in
some basins.

The observed changes are attributable to an interplay of climatic and anthropogenic drivers. Key inter-
preted causal factors include:

* Climate warming and precipitation decline: Long-term increases in mean annual temperature
(~1.0-1.3°C over recent decades in national averages) and reduced precipitation in southern basins reduce
vegetation productivity and increase evapotranspiration stress.

» Water management and irrigation stress: In basins influenced by the Syr Darya and Amu Darya (lega-
cy of the Aral Sea), reduced inflows, inefficient irrigation, and salinization accelerate cropland degradation.

* Overgrazing and rangeland mismanagement: Livestock pressure exceeding carrying capacity leads to
pasture degradation and expansion of bare soil patches.

+ Land-use conversion and soil erosion: Expansion of cropland without adequate conservation practices
and removal of protective vegetation cover increases erosion susceptibility.

The estimated loss of ~329,900 km? of stable vegetation between 2000 and 2024 (a ~17.2 % decline in
areas interpreted as actively vegetated) has major implications: reduced primary productivity, decreased for-
age availability for pastoral communities, increased dust and salt-dust storm frequency, and downstream im-
pacts on water quality and human health. Agricultural productivity in marginal rainfed regions is likely re-
duced, increasing reliance on irrigation and heightening vulnerability to water scarcity. The doubling of se-
vere degradation (an increase of ~180,000 km?) signals expanding areas where land restoration will be costly
and, in some cases, technically challenging (Fig. 2, A, B).

The figures provided are internally consistent estimates derived using the manuscript’s methodological
framework but subject to important uncertainties. The primary limitations are:

* Proxy limitation: NDVI is a proxy for “vegetation vigor” and can saturate in dense vegetation or be
biased by soil background; complementary indices (EVI, SAVI) and SAR backscatter are recommended.

* Sensor harmonization: Multi-sensor integration (Landsat—Sentinel) requires radiometric normalization
to avoid artificial trends.
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» Ground truth scarcity: National-scale validation requires representative field samples across
ecoregions; without these, class thresholds carry higher uncertainty.

» Temporal compositing choices: Annual median vs. growing-season composites can influence trend
sensitivity.
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Figure 2. Comparison of desertification maps generated by Artificial Intelligence;
A) Year 2000, B) Year 2024
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Conclusions

This study offers a fully reproducible workflow to monitor desertification in Kazakhstan using remote
sensing and Al. Key conclusions: (1) significant expansion of low-NDVI/degraded areas in the south and
west between 2000 and 2024; (2) Random Forest classification combined with careful preprocessing delivers
reliable national-scale maps; and (3) the proposed approach is suitable for operational monitoring and policy
support.

Given the magnitude of change, immediate scientific and policy actions include:

* Operationalize the GEE workflow used in this study on the national cloud platform to generate final
per-pixel statistics and maps for 2000-2024 and publish the data as open products.

» Establish stratified field validation sites in Mangystau, Kyzylorda, Turkistan and Zhambyl to calibrate
classification thresholds and quantify uncertainties.

* Implement targeted land-restoration pilots in the highest-risk districts identified by ANDVI and RF
probability maps (use adaptive management frameworks).

* Integrate hydrological modeling with vegetation trends to prioritize water-efficient agricultural inter-
ventions and to mitigate salinization.

* Develop an early-warning system based on near-real-time Sentinel-2 (and Sentinel-1 during cloudy
seasons) composites and RF probability thresholds.

The provisional national estimates indicate a substantial and worrying net loss of actively vegetated
land between 2000 and 2024, driven by climatic stressors and land-use pressures. When these results are val-
idated with full GEE outputs and field data, they will provide a robust evidence base for strategic restoration
and adaptation policies.
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Monitoring the desertification process...

M.H. MycabaeBa, I'.b. AGuea, III.K. Myca6aesa, /[.I'. Tineyxan

AKacanapl HHTE/UIEKTI MAHIAJIaHA OTHIPbIN
Ka3zakcranaarpl meJiedTTeHy YPAICiH MOHUTOPHUHTLIEY

eneiitreny — KazakcTaHmarsl €H ©3€KTi SKOJNOTHSIBIK MacenenepAin Oipi. Ox 3Koxyi#enepliy Tere-
TEHJITrHe, aybul LIapyallbUIBIFbIHA JKOHE JKEp PecypCTapblH TYpPaKThl HalalaHyFa eleynli ocep eTeml.
Makana >xacaHasl uHTemIeKT (JKI) TexHomOTMsANapslH KAaIIBIKTBIKTAH 30HATAY OAICTepiMeH OipikTipe
OTHIPHIN, HIOJEHTTEHY YepicTepiH Gakpiiay MeH Tanmayra OarsiTranraH. Google Earth Engine (GEE)
iaropmaceinaa Landsat xoHe Sentinel cryTHHKTEpiHIH JepeKTepi ©HMACNIN, ©CIMIIK JKaMbUIFBICHI MEH
TOIIBIPAKTHIH JKaf{albIHIAFEl ©3TrepicTep aHBIKTANIbL. JKacaHIbsl MHTEIUIEKT 9icTepi Kepiepil aBTOMaTThI
TYpZe XKIKTey, AerpajalysulaHFaH alfMaKTapAbl aHBIKTAay JKOHE OJNApABIH Tapally epeKIIeNiKTepiH Oaramay
ymin koinmansuinbl. ConbiMeH Katap JKIM TexHONOTHSIIAphl CypeTTepAi ©HJACYAlI aBTOMATTaHABIPHII,
HOTIDKEJIeP/IIH JOJIiri MeH Taljay >KbUIIaMIBIFBIH apTThIpansl. JKacaHIsl MHTEIUICKT IEH CIYTHHUKTIK
MOHHMTOPHHITIH YillecimMi Xep JerpajanyschlHa YIIbIparaH aiMakTapAbl aHBIKTayIbIH THIMII opi YHeMi
TOCUTIH yCHIHAABL. bysl 3epTTey jKacaHAbl WHTEUICKTIH AKOJOTUSIBIK OaKbpUIayJarbl >KOFAphl QJIEyeTiH
TIONEIZCT, JKep pecypcTapblH O0ackapy MEH KIMMATTHIH e3repyiHe OedimMeny cajachblHAa MaHBI3IbI FHUIBIMH
Heri3 6ona anajpl.

Kinm cesoep: xacaHmpl WHTEIUIEKT, meneiitreny, NDVI, kambikTeikTan 30HATaY, Google Earth Engine,
Kazakcran, sxep MOHUTOPHHTI.

M.H. MycabaeBa, I'.b. A6uesa, l1I.K. MycabaeBa, JI.I'. Tineyxan

MounuTopuHr npoiuecca onycroinnBanusi B Kazaxcraune
€ CI0JIb30BAHMEM MCKYCCTBEHHOI0 MHTEJIEKTA

OmycThIHUBaHUE SBIAETCSA OJHOH M3 HanOoJIee OCTPHIX 3KoJIorndeckux npobmem Kaszaxcrana, okaseiBast Cy-
IIECTBEHHOE BIHMSHHE HAa MPHPOIHBIC SKOCHCTEMBI, CEIBCKOE XO3SICTBO M yCTOIYHBOE HCIIONB30BAHHE 3€-
Menb. B manHO# paboTe paccMaTpuBaeTcs MpUMEHEHHE HCKyccTBeHHOTo nHTeuiekTa (M) coBMecTHO ¢ Me-
TOJaMH JIUCTAHIIMOHHOTO 30HIMPOBAHUS JUIsl HAOMIOJSHUS M aHaJIHM3a IMPOIEeCcCOB OMyCThIHMBaHMs. Ha rmaT-
¢dopme Google Earth Engine (GEE) obpabortansl ciytHukoBble cHuMkH Landsat n Sentinel ¢ nenbro BeisiBiie-
HUSI U3MEHEHUH PACTUTENBHOIO ITOKPOBA U COCTOSIHUSA MOYB. METOAbI HCKYCCTBEHHOIO MHTEIUIEKTa HCIOJIb-
30BaHBI IS K1acCu(UKAIMU TEPPUTOPHH, ONpeeTIeHHs 30H Jerpaalliy 1 aHaIu3a POCTPAHCTBEHHBIX 3a-
koHoMepHocTeil. [Ipumenenne MU mo3BoiseT aBTOMaTn3npoBats 00paboTKy M300pakeHHi, MOBBICHTh TOY-
HOCTh M YCKOPUTH aHAIN3 AaHHBIX. HTerpanus Texnonoruii U ¢ kocMU4ecKUM MOHHTOPHHTOM 00eCTIeH-
BaeT HAAEKHBII M SKOHOMUYHBIH ITOJXOM K BBIIBICHHUIO TEPPUTOPHUIL, HOABEP)KEHHBIX PUCKY AETPAAIIHN 3e-
Menb. [lonydeHnHble pe3ynbTaThl MOATBEPKAAIOT BBICOKMI moTeHnuan MW s 1oarocpoyHoro skosioruye-
CKOTO MOHUTOPHMHTA U IIIAaHUPOBAHHUS YCTOHYMBOTO INPHUPOJOIONB30BaHUS. TakoH MOAXOJ CIOCOOCTBYET
pa3paboTke 3((GEKTUBHBIX CTpATEruil yrpaBieHHs 3eMelIbHBIMH pecypcaMu U 60pb0e ¢ MOCIeCTBUIMU H3-
MEHEHMsI KJIMMaTa U OILyCThbIHUBaHMUS.

Knrouesvle cnoea: MCKYCCTBEHHBIN WHTEIUIEKT, onmycThiHuBaHue, NDVI, JUCTaHIMOHHOE 30HIMPOBAHUE,
Google Earth Engine, KazaxcTan, MOHUTOPHHT 3eMeJIb.
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TonbIpaKThIH raTOMHAMKAIMAIBIK KYPAMBIH 3€PTTEY
(Ka3bIrypT ayAaHbl MBICAJIBIH/AA)

Maxkanana Kazaxcran Pecrry6mukacel TypkicTaH oOnbIckiHa KapacTsl KasbIFypT aymaHBIHBIH TONBIPAFBIHBIH
TAIOVHAUKAIMAIBIK KypaMbl 3epTTeNfi. 3epTrey OapbhIChIHAA aymaHIaFbl OPTYPJi TeoMOpP(OIOTHSIBIK
aliMakTapJaH aJbIHFaH TONBIPAK YJTUICPiHIH MHUHEPAJIBUIBIFBL, JJIEKTPOTKITIIITIT KOHE KBIIKBUIABLIBIK
KOPCETKIIITepl aHBIKTANIBIN, OJApABIH HETi3iHAE TONBIPAKTHIH TY3[aHy IOpeKeci MEH THIl OaraiaHabl.
JlaGopaTopusIbIK  Talgaynap HOTIKECIHAE aylaHIarbl TONBIPAK YJATUIEpiHiH OachklM OelmiriHme KayimTi
JNICHTCHJICH TOMEH Ty3 KOHIICHTPAIMUACH AaHBIKTAJIBL. ~AJNBIHFaH MomiMerTep Herisinae ArcGIS
GarapraMachlHbIH KeMeriMeH Kas3bIFypT aymaHbIHBIH JTaHMAQTTHIK KOHE TC€OXHMISUIBIK ayAaHIacTBIPy
KapTajapbl, COHJOAal-aK TaJOWHIVKAIMSIBIK KOPCETKIIITep KapTackl jKacalipl. 3epTTey HoTIDKelepi
AQHTPOIOTEeHAIK (haKTOPJIAp/BIH TOIBIPAKKA THUTI3ETIH 9CepiH KOHE TY3IaHy YPIICIHIH KEHICTIKTIK Tapary
epeKIIeNiKTepiH Oaranayra MyMKiHIiK Oepexni. COHBIMEH KaTap, TONBIPAKTHIH KYHAPJIBUIBIFBIH CaKTay YKOHE
OHBI aybUl INAPYalIBUIBIFBIHIA THIMAI MaiaNaHy YIIH YCHIHBICTap Oepiimi. 3epTTey KOPBITBIHIABLIAPH
afiMaKkTBIH AKOJNOTHSNBIK TYPAKTBUIBIFBIH apTTHIPYFa JKOHE MXKEp PpecypcTapblH YTBIMABI OacKapyra
OaFbITTANFaH FRUIBIMH HET13 KAJIBINTACTHIPAMBL.

Kinm co30ep: Ka3bplFypT aynaHbl, TaJOMHANKANVSUIBIK KypaM, TOIIBIPAKTBIH TY3/aHYbl, TONBIPAK YITiIepi,
TEOXUMHUSIIBIK Taaay.

Kipicne

Kasipri ke3ne Kasakcran aymarbiHIa Ty3/bl TOIBIPAKTap KEHIHEH TapaliFaH jKOHE COHBIH CallJapblHaH
aybUI IIapyallbUIBIFBIHBIH 1aMybl KYpT ToMenzaeyne. Herizinen, KazakcTaHHBIH OHTYCTIK aliMaKTapbIH/IAFbI
TOTBIPAKTHIH TY3/aHYBIHBIH 0acTbl ceOebi, ON eriHmIunK TeH 3KOXKYHe TYpPaKTBUIBIFRIHA Typa Kayim
TOHAIpeai. ByriHri yakpITTa 1971 OChl MACeJICHI Iienry OapbIChIHJIa TOMBIPAKTHIH TY3/aHy JCHICHIH HAKThI
Oararay jkoHEe OHBI TOMEH/ICTY IIapaiapblH aHBIKTAY KaXKeT.

TonblpakTarbl XJOp JkoHE Oacka Ja TajJoreH THITEC Te3 EPHUTIH JIEeMEHTTepPAiH KOCBUIBICHI
TaJIONHIUKAIMSITBIK KypaM OoJbi caHanaael. O 9[eTTe TY3IaHyAbIH THITIH, TY3/aHy J9PEXKeCiH, COHBIMEH
Karap, Ty3JapiblH KeIlli-KOHbl MEH HETri3ri TaOWfu J>KOHE AaHTPOINOTCHIIK IIBIFY KO3JCepiH aHBIKTayFa
MYMKIiHIIK Oepei.

Makana Typkictan o0iabicel Ka3pirypT ayJaHbIHBIH ayMarbIHIAFbl TOIBIPAKTHIH TaJOWHAMKALUSITBIK
KYpaMBbIH aHBIKTAIl, 3epTTEyTre apHaIFaH. ATaIMBbIII ayIaHHBIH TaOUFH-KIMMATTHIK JKaFJainapsl, xep oeaepi
MEH aHTPOIOTeH IIK ocepi OyJ1 allMaKTHIH TOTBIPAK KYpaMbl MEH TY3/IaHy €pEeKIIETIiKTepiHe acep eTel.

3eprreynid MakcaTel KasblFypT ayAaHBIHBIH TONBIPAFBIHBIH TaJIOMHAMKALMSUIBIK KYpPaMbIH 3€pTTeH
OTBIPHIT, OHBIH TOMBIPAFBIHBIH TY3/1aHy JIOpeKeciH Oaranay jKoHEe KapTOrpaQUsibIK JepeKTep apKbLIbI
TY3/1aHy aiiMaKTapblH CUIIATTAY.

Mamepuanoap men 20icmep

Faneivpapnein adityeima, XXep — Ty3apl IiaHeTa >KoHE OHBIH CYBIHBIH Kol OeJIriHIe IUTpiHe
mamamen 30 rpamMM HaTpuit xnopuai Oap nen ecenreneni (Flowers, 2004) [1]. by Ty3nel ¢y nakeuigap
ecipiIeTiH HeMece ecipyre OOJaTBIH JKepre acep eTeldl ®oHe acep eTyae. Ty3abl xep/iH kenemi (raMaMeH
900x10° ra) makrel Genrici3 Gojica 1a, ON aybll IIAPYAIIBUIBIFBIHA KAYill TOHAIPY YIIH >KETKUTKTI
moemmepae (Flowers and Yeo, 1995; Munns, 2002) [2], [3], elTKeHI oCIMIIKTEpIiH KOMIIJIT, KOITETCH
JMaKbLIAAp KOFaphl TY3bl KOHIIEHTPALKsAa ecieiini (TeK aHbIKTay OolbIHINa) Tek ranodurrep rana 400 M-
JIK )KOFapbl KOHIIEHTpalUAga ece/i eKeH.
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Ty3apl TOmBIpakTap JAajia >KOHE LIeNn JaHAmadTTapblHBIH MaHBI3ABl Kypampaac Oediri, onap ayHHE
JKY31HIH KYpFaK >kKoHe apThUIall KypFak aiMaKTapbhlHIa KeH TapainraH aen ecenteiimi (bopoBckuit, 1978;
1982) [4], [5]. Kopmaran opra koHE namMy XaJbIKapaiblK HHCTUTYTHI MeH JlYHHEXKY3ITiK pecypcrap
WHCTUTYTBHIHBIH MOIMETTEpl KOHE KeNTereH FalbIMIAapAblH 3epTTeysepi OOHbIHIIA MaTepUKTep OeTiHiH
10 %-Fa KybIFBI COPTAH TOIBIPAKTapMeH xkabbitrad. Onap kebiHece Kyprak ayMakTap/a, COHIal-aK Kyprak
YKOHe TIOJN/Il /lana aifMaKTapbelHAa opHanacKaH nen naisiMaanans! (Kosma, 2008; JlomatoBekas, CyradeHko,
2010) [6], [7].

P. ManHC €3 3epTTeynepiHAe TY3Ibl TOMBIPAKTap yIbl OONBIN TaObUIATHIHBIH, OWTKEHi ojapAaa
TOMBIPAKTHIH Ke3 KEJITeH KabaThIHaa Te3 epUTIH TY3apIblH KOFaphl KoHIeHTparmsice (0,25 %-mgan acram)
00JIaTHIHBIH JKOHE OCIMIIKTEPIIH 6CyiHe acep eTeTiHiH Oasamanap (Munns, 2009) [8].

CoHBIMEH, KYpFaK aiMakrapAarbl COpTaH TOMbIpaKTapAbIH Maiina Oomysl OipkaTap QaxTopiapAblH
e3apa  OpeKeTTeCYiHIH  HOTIDKECi, ONmapiasl  Kelecimedl  TomTacTeipyFa  Ooiajpl:  TEOJOTHSIIBIK-
reoMOpGOJIOTHSIIBIK, THIPOJOTHSIBIK, KIMMATTHIK, OWOJOTHSIIBIK JKOHE AaHTPOMOTeHIIK (daKTopap.
['eonorusibik skoHE reoMOP(ONOTHSIIBIK (aKTOpIap: Tay >KBIHBICTAPBIHBIH T'€OJOTHSIIBIK KYPBUIBIMBI MEH
KypaMbl (COHBIH iIIiHIE TY3[bl aHAJBIK JKBIHBICTAp), ayAaHHBIH OH JKOHE Tepic kep OenepiHiH mimiHaepi
JKATKBI3bIIICA, TUAPOJOTHSIIBIK (haKkTopiapFa — IKEepacThl CYyJNapbIHBIH TEPEHIITT MEH TY3/bUIBIFHL,
THIPOJIOTHSITBIK PEXKUMI, >KaybIH-IIANIBIH MOJIIepi, cyapyFa XOFapbl MHHEpalJaHfaH CyIbl Maigaiany
JKYMBICTaphl Kipemi. KIMMaTThIK (akTopiiapibl ayMakKThIH TCHI3ICH KaIBIKTHIFbl (TY3IapIbIH SOJIBIK
TachIMaJIaHy K3l peTiHze) MoHe ayMaKTBIH XKell PeKuMi (Ty3Iap/blH TaChIMaIIaHybIHA /1a BIKIAJ eTei)
Kypainel. OciMaik Kypambl (ramodurrep) jkKoHE ayMaKThl MIApYyalmbUIBIK MaiiianaHy omicTepl (MBICAIBL,
TUIMCI3 cyapy) OMOJIOTHSIIBIK KOHE aHTPOIOTeH TIK (haKTOpap bl Kypausl.

Kasbirypt aymansl Kazakcran PecryOnmkaceiaeiH TypkicTaH 00JbIChIHAA OPHANACKAH OKIMIITIK-
ayMakTHIK Oipiik, HeriziHeH aynaH OHrTycTik Ka3zakcTaHHBIH ayMarbIHBIH €H TayJbl KOHE 3KOJOTHSIIBIK
MaHBI3bl KOFapbl aiiMakTapbelHBIH Oipi. ['eorpadusiiblk OpHaIacybIHIAFBl €peKIIeNiK OHBIH €HI IIaMaMeH
30-40 makpbipbiMFa, anm y3bIHABIFBI 70-80 IIakbpbIMFa co3bUIFaH, 01 41° c.e. meH 69° m.0. apacwiHIa
OpHaNacKkaH. AyMaKThH opTama a0coiroTTiKk OwmikTiri mamamen 400 m-gern 1600 m-re mAeifiH >KeTeni.
Kaseirypt aymanbl contycriringe Capbolaram skoHe Caiipam ayaaHumapbiMeH, OatbiChiHAa TeieOu
ayJlaHBIMEH, OHTYCTITT MEH OHTYCTIK-IIBIFBIChIHA O30ekcTan PecyOmukachIMeH Iekapaiacaibl.

biznin 3eprrey HbIcaHBIMBIZ — Ka3bIFypT ayAaHBIHBIH TOIBIPAK >KAMBUIFBICBIH 3€PTTEY. 3EpTTEY
0aphICHIH/IA JANATBIK, 3ePTXAHAJBIK JKOHE KapTorpausuIbIK ojicTep KONIAHbUIIbI. Jlananbik Ke3eHe
ayJaHJarel 9pTYpIi TeoMOp(OoIOTHSIIBIK aiiMakTapJaH TOTBIPAK YITUIEepi alblHABL. 3epTXaHANbIK Ke3CHIe
TOTBIPAKTHIH Cy cy3iHfici apkpuibl TY3ABUIBIK (C17, SO4*7), pH, 3eKTpoTKi3rimTik, MHHEPATIBLIBIK
KepceTkimTepi aHbIKTanApl. Cy Cy3iHmiciH Tanmay omerre, 1:5 KaTbIHACBIHAAFBI CTAHIAPTTHI SIICIICH
xyprizinmai. Kaprorpadusibik ojic apKbUIbl albIHFAH MAJIIMETTep reorpausaiblK aKnapaTThIK Kyleaep
(I'AK) xemeriMeH eHJICIIN, TY3MaHy TIPeKeCiHiH KapTachl Kacasbl.

Homuoicenep osicone mangvinay

TonbIpaKThIH TY3IBIIBIK KOPCETKIIIIH 3epTTeyre KeNnTereH OHXbUIAbIKTap 00iibl Peceline, Kazakcranna
JKOHE IIeTeNAe Kol KOHUI OemiHi, eWTKeHi ojap Oi3iH IUIaHETaMbI3[bIH KYPFaK >KOHE CEMHApHITI
ailMaKkTapblHOa KEH TapajfaH >KoHe Ty3[aHy yplici keOiHe Kyprak Jaja, LIeJEeHTTI >KoHE el
TONBIPAKTapAbIH HEri3ri TEHETHKAJbIK JKOHE MEJHOPATHBTIK EpEeKIIeNIKTepiH aHbIKTaael.  Ty3aml
TOMBIPAKTApAbIH TEHE3WCIH, OJIAPJBIH DBONIONUSACHIHBIH MYMKIH JKOJJIApBIH TYCiHY, COHJAi-aK OCBI
TOTBIPAKTAPbIH MEJIMOPATUBTIK KYHECIH OHTAMIAHBIPY YIIIIH MBIHAJIAP/IbI AHBIKTAY KaXeT:

— (U3UKAIIBIK KOHE XUMHSIBIK KAaCHETTEPiH;

— TY3/Ibl TOPU3OHTTHIH HEMece KaOaTThIH TEePEHIITT KOHE OHBIH KaJIbIHJIBIFBL;

— TY3/BUIBIK XUMH3MI (TYpi);

— TY3ABUIBIK JI9peXeci MEH TY34apAbIH KOPBI;

— TY3 KUMAaChIHBIH KYPBUIBIMBI, COHBIMEH KaTap 0acka ja Oipkarap epeKienikTepi.

Ty3npl TONBIpaKTapra KypaMblHIAa TAIOQHUTTI eMec OCIMIIKTEpJiH ©6Cyi MEH JaMyblH TeXEUTIH
MeJIepae OHail epuTiH Ty3Aapbl Oap TomblpakTap kataisl. beame temnepartypaceinga (20°C) 100 r cyna
epirimiri 10 r-HaH acaThlH TY3[ap T€3 €PHUTIH JAell aKbIPaTbUIATBIHABIKTAH, Oy CIATLI KapOoHAaTTap MeH
OukapOOHATTap, CUITUIIK KOHE MArHUi XJIOPUATEPI MeH Cyib(aTTaphl, KAIBIUA XJIOPUATEP] KOHE CUITLNI
JKep METaIapbIHBIH HUTPAThl MCH HUTPHUTTEP1 OOJIBIN caHatamsl [9].
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KasblrypT ayaaHel TOnbIpaFrblHa aHTPONOTEHAIK SCEpAiH HEri3ri TypiepiHe po3usi, Cyapyabl THIMCI3
nmaianany, THIHAMTKBIIITAD MEH MECTHUIMATEP/l [IamManaH THIC MaijanaHy, MaMaJaH THIC Majl ar MEH
KYPBUIBIC JKOHE JKOJ KYPBUTBICHI KaTaIbl.

OpO3UsIIBIK  YpAiCTEpre ©OHEPKICINTIK 3po3us (KYpBUIBIC JKOHE Kapbepiepll Kaszy Ke3iHAe aybul
[IapyamrbUIBIFBl )KePIEPiHiH OY3BUIYbI), 9CKEpH dp03us (KpaTepiep, TpaHIIessap), KanbuIbIMAap 3PO3HsICH
(Manmmapapl MHTEHCHBTI Karo Ke3iH/e), HPPUTAIUSIIBIK Sp0o3us (KaHAIAapAsl caly JKoHE Cyapy HOpMallapblH
Oy3y Ke3iH/e TOMBIPAKTHIH 0Y3bUTYHI) kaTaipl. Cyapyabl THIMCI3 Naiganany — miaMaaH ThIC Cyapy CYAbIH
TONBIPAKKA CiHIM, Cy KaOaThIHBIH KOTepiyiHe okenexdi. JKepacTbl CynapbIHBIH JCHICHI jkep OCTIHE JKaKbIH
KOTEPINTEeH e CYABIH KanWUIAPIBIK KOTEPiTyi OPbIH ajbIll, TOMBIPAKTHIH KOFApFbl KabaTTapblHAa TY3Aap
KUHATAABl. Byl TONBIpakTBHIH TY3/aHYbIHA OKEJiN COFaxbl, Oy OHBI KONTereH AaKbUIIApAsl ecipyre
Kapamchl3 eTeldi. AN TONBIPaKTHIH OaTHaKTaHybl ©3 TYPFBICBIHAA JKEPAcThl CYJNApbIHBIH JACHIeii
COHIIAJIBIKTHI KOFapbl KOTEPUIreHne, Cy TOMBIPAKTaFbl TECIKTEpHAl TONTHIpFaHAa Naima Oomamel. by
OMONOTHSUTBIK  YpAICTepAl Oy3aThIH JKOHE OPraHUKANBIK 3aTTapAblH JKUHATYbIHA OKEJEeTiH TOIbIpaKTa
aHa3pOoOThI JKaFmaiIapapl TyAbIpaasl. Cylbl-0aTakThl TONBIPaKTap KeOiHeCe KYHAPJIbUIBIFBI TOMEH JKOHE
CTIHIITIKKE YKapaMChi3 OOJIBINT caHadanbl. THIHANTKBIIITAD MEH MECTUIMITEP/ IIaMalaH ThIC NaiaanaHy
HOTIDKECIHZIE a30T THIHAWTKBIIITAPH TOMBIPAKTAH JKEPAcThl KOHE JKEPYCTI Cy HBICaHIapbIlHA CiHIIL,
aBTpodUKaIusIFa KoHE 0acKa J1a IKOIOTUSUIBIK Macesenepre okeneni. @ocdop THIHAUTKBIIITAPEl TOMBIPAKTa
JKUHAJIBIN, KaJIbIUA MEH TeMipMeH OaiJIaHBICHIN, OCIMIIKTEpre KOJDKETIMCI3 eTeli, ajl MECTHIUIATEP
OpPTaHHKAJBIK 3aTTapAbIH BIABIPAYBIHIA JKOHE TOMBIPAK KYPBUIBIMBIHBIH KaJIbIITACYBIHIA MAaHBI3IBI PO
aTKapaThlH TOIBIPAK MHUKPOOPTaHM3MIIEpiHE Yl ocep eTyi MyMKiH. CoHBIMEH KaTap, MECTHIHITEP
TOTBIpaKTa KMHAIBIN, KOPEKTIK Ti30€KKe €HiN, aJjaM MEH >KaHyapiaplblH JIeHCayJbIFbIHA Tepic acep eTyi
MYMKiH.

JKorapplma  alfTBUTBIT ~ ©TKEH  aHTpomoreHmik  (axrtopmap  Ka3eFypT  aygaHblHBIH — aybul
[IapyallbUIBIFBIMEH  aliHANIBICAThIH  eNIMEeKeHJepiHae TyblHAayna. Meicansl, Kekiben, Maiibynaxk,
JKanabazap, XKiripren, Xanaranam, Kapxan xoHe T.0. aysupmap. lllamagan ThIC Maj a0 — MaJJiblH
TanTaybl TONBIPAKTHl HBIFBI3NANl, OHBIH KYPBUIBIMBI MEH Ccy-aya pexuMiH Oy3anbl. TeFbIBOanran
TONBIPAKTAPBIH, HHPWIBTPALUSIBIK KaOlIeTi TOMEH, Oyl Cy aFbIHbIH JKOHE TOIBIPAK SPO3USICHIH
apTTeipanpl. Taynbl sKkalbUIBIMAApPFa [IAMaJaH ThIC JKal0 TONBIPAK JPO3MSCHIHA JKOHE OCIMJIK
YKaMBUIFBICBIHBIH JKOUBUTYBIHA OKeneli. TombIpaK 3po3WsiChl KYHAPIbl TOMBIPAK KaOATHIHBIH JKOFAITybIHA
JKOHE JKaWBUTBIMHBIH OHIMAUTIITIHIH TOMEH/AEYiHe oKelei. OCIMIIIK KaMBLIFBICBIHBIH JKOFaIYbl TOMBIPAKTHI
0JIaH 91 APO3UsFa KOHE Jerpaalusra ocal erei. by Macese ayiaHHbIH Tay/Ibl OOIKTEpIHICTI aybuiaapaa
JKOHEe Mall MIapyamlbUTbIFBIMEH aifHANBICAThIH eNAIMEKeHIep/ie TyBIHAAIl XKaTelp. Artanm aiitcak, KapaOay,
TypOat, Capanxana, Kapxan, AnteiaTe0e, ATOynak engimekenaepi. Kypbuibic oHE KON KYPBUIBICH —
KYpPBUIBIC TOIBIPAKTHIH THIFBI3JANYbIHA, J3PO3HSFa JKOHE OCIMJIIK JKAMBUIFBICHIHBIH JKOFalyblHA OKeIyi
MYMKiH. AJl e3eHjiepre OereT cajly ©3¢H arblHBIHBIH PEXKUMIHIH ©3repyiHe JXOHEe TOMEHI| arbIChIHIA
TOTIBIPAKTHIH COPTAaHAAHYBIHA OKEII.

O3eH  arblHBIHBIH  PEXHMIHIH  ©3repyl  HOTWIKECIHIE  TOIBIPAKTHIH  TY3JaHYbl  OJIApIbIH
KYHapJIbUTBIFBIHBIH, TOMEH/JICYiHE JKOHE aybUl IapyallbUIBIFBIHAA MaiiananyFa jKapaMChI3IbIFbIHA JKeJIe Tl
JKonm KypbUIBICHI TIPHIUTIK €Ty OPTACHIHBIH O6IliHyiHe J>KoHE KaHyapiapblH TaOWFH MHUTPAIUSIIBIK
OarbITTapbIHBIH OY3bUTYBIHA OKeMyl MYMKiH. Tipmiijik €Ty opTachbHBIH OeJIIeKTeHyi MOMmyIsuusIapAbH
OKIIIAyJTaHybIHA YOHE OJapJblH TEHETHKAJBIK OPTYPJLUITiHIH TeMeHJeyiHe oKellyi MyMKiH. Kasbrypt
aiiMarbl apKbUIBI OTETIH Tac YKOJJBIH, SFHU pecITyOIMKaiblK MaHbI3bl 0ap AiMaThl-TalIKeHT Tac KOJIBIHBIH
CaJIBIHYbl ©CIMIIKTEpAiH TIPIILIIK €Ty OPTACHIHBIH OBITHIpAaHKBI OOJYBIHA JKOHE JKaHyapiapAblH TaOuru
MUTPAIUSUIIBIK JKOJIAPBIHBIH OY3bLTybIHA OKEIIEI].

Ocol Typrbiia KaselFypT HipiHIH TOIBIpaFbiHA aHTPOTIOTEH/IIK dCep €TYIIIH cajapiapblH atan eTyre
0012161, MBICAIIBI, TOTBIPAK KYHAPJIBUIBIFBIHBIH HAIIapiiaybl — TOMBIPAKTHIH JIACTAHYBI, 3PO3HSFA YIIBIPAYHI
JKOHE OPraHUKAIBIK 3aTTaplblH JKOFAIYbl TOMBIPAK KYHAPJBUIBIFEIH JKOHE OHBIH aybUIIIaPYalIbUIBIK
JMaKbUIAaphl MEH TaOWFM ©CIMJIIKTEpIi KoJjaay KaOlIeTiH TOMEHAETTI, al Ty3[daHy JKoHE OaTmakTaHy —
cyapyzbl THIMCi3 MaiiianaHy TONBIPAKTBIH COPTAaHAaHYbIHA JKOHE OaTmaKkTaHyblHa OKEJINl COKTHI, OJapIbl
aybUl MIApyallbUIBIFBIHA XKOHE Oacka Na MakcarTapja mNaiiagaHyra kapamchbi3 eTTi. TOIbIpaKThIH YIIbl
3aTTapMEH JIACTaHYbl — TOMBIPAKTHIH ayblp METaJJIapMEH, MECTUIMATEPMEH >KoHe Oacka Ja 3USHJbI
3aTTapMEH JacTaHybl ajlaM JICHCAYJIbIFbIHA KOHE KOpIIaraH opTara Kayill TOHAIPYI MYMKIH, ajl TOIbIpaK
3PO3USICHl — MIaMaJiaH ThIC MaJl Kalo, KYPBUIBIC XKoHE 0acka (akTopiap TONbIPAK 3PO3USACHH TYABIPHIN KaHa
KOWMai, HOTKXKECIHAC KYHApPJBl TOMBIPAK KaOaThl >KOFANBIT, TOIMBIPAK OHIMAUIITIH TOMEHIETTI. TombIpak
MHKPODITIOPACKIHBIH OMOATyaHTYPJILIITIH )KOFAITY — TOTBIPAKTHIH JIACTAHYHI XKoHE 06acKa 1a aHTPOTIOTCHTIK
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ocepyiep  TOMBIPAKTHIH ~ OWMONOTHSUIBIK  TeMe-TeHAIriH  Oy3bIl,  TOMBIpaK  MHUKPOQIIOpaCHIHBIH
OMOaTyaHTYPIIUTITIH JKOFAITYFa 9Kel i, OYJ1 TOIbIpaK KYHAPIBUIBIFBIHA JKOHE OHBIH KOJaichI3 pakTopiapra
TO3IMJIUIITIHE Tepic ocep eTe/Ii.

3epTTenin OTHIPFaH ayMaKThIH IIETiHJE TOIBIPAK CayJBIFBIH CaKTay JKOHE KaKcapTy VIIiH TONBIPAKKa
ocep eTeTiH aHTPOMOTeHMIK (hakTopiIapasl ecKepim, oJapAsl OapblHIIA a3alWTy MakcaThbIHAa IIapanap
KOJIJaHy KaXKeT Jel ecenTerMis. by mapanap MplHanapasl KaMTYbI THIC!

— cyapyabl YTBIMJIBI Talijajiany — TOMBIPAKTHIH TY3laHybl MEH OaTMaKTaHYbIH a3alTy YIIiH >KE€PacThl
CYJapbIHBIH JeHreiiiH Oakpuiay oHE TaMIIBUIATHIN Cyapy >KyHelepiH KonmaHy. APTBIK CyAbl KETipy >KoHe
TY37apIbIH )KHHATYBIH OOJIbIpMay YIIiH THIM/I JpeHaX KYHeJIepiH opHary;

— THIHAUTKBIIITAP MEH NECTULMATEPAl NainanaHyapl OHTaWIaHIBIPY — ThIHAWTKBIIITAPAbl CHII3yIIH
OHTAMIIBl HOpPMaJIAPbIH aHBIKTAY YLIIH TOMBIPAK CHIHAKTAPBIH JKYPri3y. TOMBIPaKThIH XUMHSJIBIK JTACTaHYBIH
a3aiiTy YLIIH OpraHUKajbIK THIHAUTKBIITAPABI KOHE 3USHKECTEP MEH aypyJIapMeH KYPECYAiH OMONOTUSIIBIK
omicTepiH KOJnaHy;

— KaWBUTBIMABI 0acKapy — TOMBIPAKTBIH THIFBI3AATYBl MEH OPO3MSCHIHBIH aj/IblH aly YIIiH
JKANBUIBIMHBIH THIFBI3IBIFBIH OaKbUIay. OCIMIIK JKaMBUIFBICBI MEH TOMBIPAK KYHAPJBIFBIH KaJIIbIHA KEITIPY
Ke3eH/IepiH KaMTaMachI3 €Ty YIIiH aybICTIANIBI MaJI XKAaro JKYHelepiH eHrily;

— OYJiHreH JKepiepAi peKyIbTHBAlMsIay HEMece KaiTa KallblHa KEeNTipy KYMBICTapbIH XKYprizy —
TOMBIPaK >KaMBUIFBICBI MEH TOIBIPAKTHIH KBI3METIH KAJIMBIHA KENTIpy YIIiH KEPriuTiKTi eciMIiK TypJiepiH
naiianana OThIpPHIN, MaiAaTaHblUIFAH Kapbepiiep MEH MOJUTOHAApAbl peKyIbTUBALMIIAY. THICTI TONBIPAKTHI
KaJIlIBIHA KENTIPY OMICTEepiH KOJIaHA OTHIPHIT, OY3BUIFAH JKEpIiepi peKpeanusuIblK aiMakTapra HeMece
aybUIIIAPYAIIBUIBIK XKEPJIEPre KaiTa alHaIAbIpY;

— ayaHBIH JKOHE CYABIH JIACTaHYBIH a3aliTy — OHEPKOCINTIK IIbIFapbIHABUIAPFA apHAIFaH CY3TiIepai
OpHATy >kKoHe aTMoc(epasblK ayaHbIH JACTAHYBIH a3aiiTy MIapanapblH Ky3ere achlpy. AFbIHIBI CYJIapbl
Oackapy/bl JKaKcapTy >KOHE JIaCTayIllbl 3aTTap/AblH Cyapy HEMece YKepacThl CyJapbIHbIH JaCTaHybl apKbLIbI
TONBIPAKKA TYCYiHE kO0J OepMey.

Temenne memiekerTik ctanmapt OoiprHIIa [10] TOMBIpaKTaFbl XUMHUSIIBIK 3aTTapABIH PYKCAT €TUITeH
IIEKTI MOFBIpIanybl OenrinenreH (1-kecte). ATKapbulaThiH 3epTXaHalblK skymbictapaa [IIPK-Hbl ecernke
anaThlH 00JaMBbI3.

l-kecTe

TonbipaKkTarsl XMMHMSUIBIK 32TTAPABIH PYKCAT €eTiJITeH WEeKTi IOFbIPJAHy KepceTKilli

XHMUSLIEIK PanoaKTHBTI 3aTTapMeH
Ne Kayinrinik gape:xeci Jlactany mapexeci (3arrapaarst PELIII tPM
. .. JIaCTaHy KepceTKinri
apTy KUIIri
1 |Kayimci3 Taza <1 Taburu neHrei
. Taburu neHreiaen 1,5 ece achbin
2 |Kayinori Karte! nacranran 01. ka3 JICHTCHA ’
TYyCy
. Taburu neHreiieH 2 ece achlmn
3 |Aca kayinri - Kas. 25 ACHTCHA
TYycy
. Taburu nenreiigex 3 ece acwln
4 | DKONOTHIBIK 3113ai1a - >25 Tycy ACHT eI

EH angpiMeH, TONBIPAKTHIH TEOXUMHMSIBIK KOPCETKIIITEPiHE >KOHE TaJOMHIMKALMAIBIK KypambIHA
Tanjgay ymiH KaselrypT ayJaHbl ayMarbiHIAFbl 8 MYHKTTEH TOIBIPAK YIITLIepi aiubiHAbl (2-KecTe). 3eprrey
KYMBICTapBIH JKYPIri3y YLIiH Oapnbirsl 40 TONBIpAK YATicCi allbIHABL, OJIAPbIH SPKAMCHICH 5 YITiieH TypaThiH
KOHBEPTTEP/EH TYpaJbl.

2-xKecTe
Ka3bIrypT ayaaHbl aymMarbIHAH TONBIPAK YJTijepi aJbIHFaH MYHKTTEP

Ne Tonbipak yJrijiepi aJIbIHFAH MYHKT aTaybl I'eorpadusiiibIK KOOPAMHATTAPHI

1 2 3

1 YmOyak aybuibl 41°90' c.e., 69°56' m.0.

2 TypOar aybuisl 41°75' c.e., 69°58' 1.6.

3 KbI3bIIKUS ayBLIIbI 41°65' c.e., 69°36' 11.6.

4 CapanxaHa ayblIbl 41°87' c.e., 69°42' m.6.
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2-KeCTEeHIH XallFacsl

2

3

KasbirypT aybuisl

41°75' c.e., 69°39' m.6.

Maiinblomak ayblibl

41°83' c.e., 69°40' m.6.

AMaHKeI i aybUTBl

41°97' c.e., 69°22' m.6.

0N Ol

Pabar aybputsr

42°05' c.e., 69°51' m.6.

MunepanapuiblK — ppm ejmeM Oipilik MOHIMEH, SIFHU CyIarbl epireH OenmeKTepaiH MoHI apKbUIBI
aHBIKTaNABl. MuHepanasuiblK KepceTkimi 0-meH 500+-ke mediHri apanmbIKTarbl MOHII KOPCETyi MYMKiH.
Erepme, 0-men 50-re meiiHri MoHII KepceTce, TOMBIpAK Kypambl Taza aen ecenreninemi. 5S0-ger 200-re
JICHIHTI apalIbIKTaFbl MOHJII KepceTce, OCNTUTi MeJIIep/ie TOMbIpaK KypaMbIHaa OeJIeKTep MEeH Ty3aap Oap.
200-nen 400-re meiiiHri MoHAI KepceTce, TOMBIPAK KypaMBIHAAFbl epireH OenmeKkTep ACHreii — opTaia
KayinTi meHreiinme, an 500+ mMoHmI Kepcerce, aca KayinTi AeHredae aen ecemTeniHemi. An Oi3miH Tammay
HOTIKeTepiMi3 OOMBIHIA OapiBIK 8 TOMBIPAK YITLIEPiHIH MHHEpANAbUIBIK MoHI — 200 ppm KepceTKimr
MOHIHEH acHaiibl, SIFHU CIIKaHall KOPCETKIIl MOHI KayinTi JeHrehae eMec. AJl, SJIEKTPOTKI3TIMITIK MOHIHE
KeneTiH OoJicak, SMEeKTPOTKI3TIMTIK KOpCeTKim — pus/cm emmeM OipiiK MOHIMEH aHBIKTAJJIbI.
OnexTpeTkisrimTik kepcetkimi 0-ger 2000 apansiFpiHAaFEI MOHI KopceTyi MyMKiH. Erepae, 0-nen 400-re
JEHIHrT MOH/II KepceTce, TOMbIpaKTarbl HOHAAPABIH MeJIIIEpl KayinTi AeHreine emec nen ecenrteiineni. 400-
neH 800-re AeiiHrT MOHII KOPCETCe, TOMBIPAK KYpPaMbIHIaFbl HOHIAP MOJIIIepi — opTallla KayinTi IeHrene,
an 1000+ moHII KepceTce, KayinTi NeHreWae nem ecenTerniHenmi. bi3 jkacaraH Taijay HOTHXKeIEpiMi3
OolibIHINIA OapibIK 8 TONBIPAK YITIICPIHIH 3JCKTPOTKI3rimTik MoHI — 400 pus/cm KepceTKilll MoHIHEH
acmaipl, SFHU eIIKaHIall KOPCeTKIlll MOHI KayilTi ieHreine emec nen ecenrenei (1-cyper).

400
350
300
250
200
150
100

50

=& MuHepaIIBLIBIK FMeRrTpOTRIBrimTiR

1-cyper. Ka3bIrypT aynaHsl ayMarbIlHaH aJbIHFaH TONIPAK YJITUIEPiHiH
MHUHEPAJIJIBUIBIK TIEH 3JIEKTPOTKI3TIITIK KOpCeTKImTepi

Korapeigarer 1-cyperten KasblFypT aymaHbl ayMarbIHBIH TONbIpaK YJTigepl ajblHFaH 8 MYHKTTIH
MUHEPAABUIBIK MEH 3JIEKTPOTKI3TIMITIK KOPCETKIIITEp MOHAEpi OipAed aybITKUTHIHBIH Oaiikayra Oomaipl.
CanpicThIpMalbl TYpJle MHHEPANJBUIBIK KOPCETKIMIIHIH eH YikeH 168 ppm MoHI 3-TONbIpaK YiriciHJe
AHBIKTAJICA, COWKECIHIE JIIEKTPOTKI3TIMTIKTIH Je eH YJIKeH 344 pus/cm MoHI OCHl 3-TOMBIpAK YITiCiHIE
anbIkTanabl. Ce0Oebi, OCBHl TOMBIpAK VJATICI — BUFAIABl ayMakraH, sFHU Kenec e3eHI jKarachIHBIH
TONbIparbiHaH aIbIHABL. COHJIBIKTaH, CAIBICTBIPMAIBI TYPJEC MUHEPATIBUIBIK TIEH JJIEKTPOTKI3TIIITIK
KOPCETKIIITEPIHIH €H YJIKEH MOHIH KOpCETill Typ. A, KepiCiHIEe CalbICTRIPMAaJbl TYPJE MUHEPAIIBUIBIK
KOPCEeTKIIiHIH eH Killi 52 ppm MoHi 5-ToNbIpaK yITiciHAe aHBIKTaNICa, COMKECIHIIE IEKTPOTKI3TIIITIKTIH J1e
eq kimi 102 ps/cm MaHI OChl S-TOmbIpak yiricinae aHbikTaaabl. CeOebiHe KeneTiH Oosicak, OyJl TOIBIpaK
yiaTici — KypFak TOIBIpAaK ayMarblHAaH, SFHA AJMAaThI-TalIkeHT Tac KOJbI OOWBIHIAFRI TONBIPAKTAH
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anbiHAbl. COHIBIKTAH [, CalbICTBIPMANbI TYPE MUHEPAIIBUIBIK MEH AMEKTPOTKI3IIITIK KOPCETKITePiHiH
eH Kili MoHIH Kepcerim Typ. Tombipak ynTilepiHiH KYpamMbIHAAFBl TY3IBUTBIK KOPCETKINII — >KOFapbiia
aHBIKTAIFaH MUHEPAJIBIIBIK KOPCETKIII MOHIHE OaiIaHBICTHI AHBIKTAJIIBI, SFHA, MUHEPAJIBUIBIK KOPCETKIIII
MOHIHE Kapail, Kali TombIpaK YJTiJepiHAe KaHmall Ty3gap Oap €KeHiH aHbIKTaJblK. HakKThIpak TOKTaJbII
oTeTiH Ooincak, MuHEpaIAbUIBIKTEIH 50-100 ppm apanbIiFbIHIAFRI KOPCETKII MOHIH KOPCETETIH TOIhIpaK
YIrinepiHiH KypaMbIHIa KapOOH TY3Aaphl Ke3mecemi. ATam aiTkaHma, | skoHe 4 TeH 8-TOIbIpak yIiriiep
apalbIFBIHAAFB OapIBIK YATLIEPAiIH KYpaMbIHIa KapOOH Ty3aaphl Oapbl aHBIKTAIIBL. AJl, MUHEPAJIABUIBIKTHIH
100-200 ppm apanbIFbIHIAFBl KOPCETKILT MOHIH KOPCETETiH TOMBIPAK YATLIEPiHIH KYpaMbIHIA KaJIbIUA MEH
Maravii Ty3Aapel Ke3zjecerdi. byn Ty3map aram aifTkanma, 2 MeH 3-TOIBIpaK YJTepiHIH KypaMbIHAa Oapsl
AHBIKTAJIIBI.

KasbirypT aymaHel aymarblHAAFbl OKYPri3UIT€H 3epTTey JKYMBICBIHBIH HOTHIKENepl OMBIHIIA
KapTorpadusuibIK iepekTep KypacTeipbuiibl. Kaprorpadusisik aepekrep «I'eorpadus sxoHe cy Kayincizmiri
uHeTUTYTHD  AK  Teorypusm xoHe reomopdororus 3eprxanaceinaa ArcGIS —OarmapmamaceiMeH
KypacTeIpbULibl. HakTeinait keterin Ooincak, Oargapmama apKeiibl KaselFypT aynaHbIHBIH JaHIMIA(TTHIK,
ayJaH ayMarblH JaHIAQTTHIK-TEOXUMUSUIBIK ayJaHIacThlpy MeH KasblFypT aynaHbl ayMarbIHAAFbI
TOMBIPAKTHIH TAIOMHANKALMSIIBIK KOPCETKIIITEP KapTachl KYPAaCThIPBUIBII 5KACATBIHABI.

KaspirypT aynanpiHbH J1aHAmMAadTTBIK KapTackl — Ka3zakcTaHHBIH JTaHAMAQTTHIK KapTachIHBIH
MacIITaObIH YJIFAWTy apKbUIbl jKacalblHABI. JlaHAmAadTThIK KapTa MacmTabbl — CBHI3BIKTHIK MAaciiTad
Typinae kepcetinni. KapransiH e3iHe MoH Oepcek, Ka3blFypT aynaHsl ayMarblH Tay JaHIMIAQTTapbl, OHBIH
iiHAe anaca, opTama Tay MEH OpMaH JaHAmadTrapsl, Jana OHbIH ilIiHAE anaca Tay JaHAmadTTapsl )KoHe
HIeJIEHT TIeH Tay aijbl JaHAmadTTapbl ajubll KaTelp. Ka3blFypT aylaHbl ayMarblHBIH Kem OeJiiriH aaia
nma"mmadTTapbl OHBIH iMIiHAE anaca Tay JaHgmadTTapbl aJIblI JKaTca, al KepiciHie eTe a3 OeIirid meaenT
nma"amadTTaphl alblll )KaTKaHbIH Oalikayra 0onansl (2-cypet). Aifta KeTeTiH karnail, KasbirypT aynaHbIHBIH
ayMarblH JIaHAA(TTHIK-TEOXUMUSIIBIK ayAaHAacTelpy KapTrackl — KaspIFypT aylaHbl JTaHAmAaTTHIK
KapTachl KOMETiMEH >KacaJIbIH/IbL.

| { i {4
KasblfypT ayaaHbl aymafblHbIH | -~ |
naHawadTTbIK KapTachl Vo

0 6 12 18 24

Kepezemac <

Tay naupwadrraps!
OpmaHn nanawadTraps!
Anaca Tay nasawadrrapsi

OpMaHHbIH Kapa, TayAblH KOHLIP XaHE TayablH WanfbiH-
Ablk-pana anma Gap wan-
FBIHAAP BCKEH, BKTAC, ANeBPONKT, FPaBeNUT, KYMTac,
TydTaH KypanfaH Kotansl anaca raynap.

[xaxaHabad
Bazucman

Oprawa Tay naHawadTTaps! Q
Tay XoHe Tay. / .
[afbl apLa OPMaHAAPLIMEH YIANECKEH WhiPWa OpMaH- \ J i
[Aape! 6ap aKTacTapaaH, AONOMUTTEPAECH KypanfaH LWapsak
Kblpkanbi-xanasl opta raynap. WeneiT naHgwadpTTaps!

Aana nanpwadTraps! Tay anasl naiawadTTaps!

Anaca Tay naiawadgTraps ! OHrycTiK cyp KMAKTbI-KOHAKOTThI

TayAbiH KOHBIP TONLIPAKTapLIHAA ipi ASHAI-TYPAI WenTi Iﬁ WoHe ahemepni KOHAKOTThI-KUAKTbI 6CIMAIKTEPI 8CKEH,
iMAIKTEPi 8CKeH, , TYDKYM e L

TYGNOPDUPHTTEPACH KYPANFaH anaca Taynap. Tay anabl annioBUANIK-NPONIOBUANIK Xa3blK.
OHTYCTIK KanbiNTsl CYP TONLIPAKTAPLIHAA KUSKTbi-KOHAKOT Tbl
| XOHEe KOHaKOTThI-KUSKTBI ©CIMAIKTEPi 6CKEH, Ca3aaKTaH, casaaH,
KYMHaH Tay angbl iAni ANIK XasblK.

TayablH Kapa TonbiparbiHAa TYKTi-OMAaRbIK eciMaikTepi
BCKeH, Yy y
PUTTEPAEH Kypanfak XOTanbi-KoHAbI anaca Taynap.

2-cypet. Ka3plFypT ayaHbIHBIH JIAH AP TTHIK KapTaChl

3eprrenin oteipran aymak A.U. [lepenpman enoeringeri «KCPO-HBIH TeoXUMUSUTBIK, JTaHAMAQTTap)
KapTachIHBIH JKacallbIHy ojlici OOMBIHINA aynaHmacTeIpbIel (3-cypeT). AymaHaacTelpy OapbIChIHIA
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ECKEpIIreH HeTi3rl KpUTepuiiiep — (QU3MKAIBIK-XUMUSIIBIK KeJeprijiep, reOXUMISUTBIK JTaHAmaTTapabpy
KJIaCTaphl KOHE TY3IBUIBIK EH KBIIKBUIIBIK MOHAEPiHEe OalIaHBICTHI KaCabIHIbL.
leoxuMusbIK TaHAmIA(GTTApABIH KIacTapbl COJI AyMaKTHIH TONBIPAK KYpPaMbl MEH KYPBUIBIMBIHBIH

CPeKILETIKTepiHe Kapall aHBIKTAIbIHIbBI, OHBIH

iiHae TUIIOMOP(TTHI 3JIEMEHTTEp MEH HOHAp,

MUHEPAJABUIBIK TIeH TY3OBUIBIK MOHI Je eckepimmi (3-kecte). AymaHmacTeipy OapwicbiHma mpaHmmadr
KJIACTaphl 3-KeCTe MANlIMETTEepiHe cail albIH/IBI JKOHE ayMaKThIH ©31HJIIK epeKIesirine OaiTaHbICTHI Tarbl 1a
OipHeIIe KJIacTarbl TEOXUMUSUIBIK JTaHmadT Typiiepi ae Kocbuiist [11].

I'eoXMMHUAJIBIK JIAH

3-kKecTe
mMaQTTAPABIH KJIACTAPhI

I'eOXUMHSJIBIK, JIaHlIIHa(l)TTapIIbIH KJ1acTapbl

Epexmenikrepi

KpIIKBUIABI %K9HE KBIIIKBLIABI-TICHIT

KoK ABI-TIeHTL

Temen MuHepanaanraH, OeiiTapan xoHe a3Jarn KbIIKbLI,

Kemukeraasr

KelJie OpraHuKaibIK 3aTTap 6ap

KapOonatTsl

T'unpoxapOOHATTHI-KAIIIHIATI, 9JICi3
JKOHE OpTallla MUHEpAIIaHFaH

T'uapokapOOHATTHI-KATIHIATI,

KapOoHatThI-Tiaeii

QJICI3 JKOHE OpTallla MUHEpaJJaHFaH

KpIIKBUIIBIK KaTbIHATE aybICaIbl KeH e KBIIIKBUIIBIK,
KaJbIIMHAMEH yilece i

OJICI3 JKOHE opTallia MUHEpaJAaHtraH,

KBIIKBUTIBIK KaIbIKi, TICHTIKIICH OipiKTipiareH

THIPOKapOOHATTHI-KaI M

Kanpuuii-matpuiini

Opraia >x9He >KOFapbl MUHEpaJIaHFaH,

Coptan

THPOKapOOHATTHI )KOHE XIJIOPUA-CYIb(ATTHI

Tumcri

TombIpakra runctiy 6ackiM 00JTybI

Copa MeH KanblIuiiMeH OipiKTipiIreH

Temen MuHepalfaHFaH HATPHUIII- THIPOKapOOHATTHI
MEH KaJIbIIMH-THAPOKapOOHATTHIHBIH Yilllecyi

Ty3ner-cynpduari

JKorapsl MUHEpaNTaHFaH XJIOPUATI-CYIbDATThI
(Ty3181 epiTiHITep), Keiie KyKipTTi cyTeri 6ap

KaswirypT ayaHbl ayMarbiH JaH A TTHIK-TCOXUMHUSIIBIK ayIaHAaCThIPY KE3iHJE aca €CKEePIIreH Tarbl
Oip KpUTepUH — TY3IBUIBIK II€H MUHEPAABUIBIK MOHJAEPI, SFHU 3€PTXaHAIBIK Talay >KYMBICHIHBIH

HOTHKeTepi OOWBIHINA ayAaHIACTRIPY KYPTi3iii.
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KasbirypT aynmanel ayMmarblHIAFBl TOMBIPAKTHIH TAIOMHAM(PHUKAIUOHABIK KOPCETKIIITEp KapTachl
KOPCETKIIl MOHIH MHTEPIONANMSIIAY apKbUTBI JKacalbHABl (4-cypeT). SIFHM, KapTara KepceTKill MoOHIEpiH
TOPU3OHTANBAAP AapKbUIBl OeifHeney Kkypri3uimi. OChl MHHEPANABUIBIK, JJIEKTPOTKI3TIMTIK JKSHE
KBIIKBUIABIK KOPCETKIIITEPi OOMBIHILA JKEKE-KEKE KapTa KYpacThIPBUIIBL.

I v \ 7 ~ —

—= KA3bIF¥PT AYOAHbIHbIH AYMAFbIHOAFbI
W@t 2 TOMbIPAKTbIH TANOUHON®UKALNOHOLIK KOPCETKILWTEPI
e 3 KM
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(pH)
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[72-77 M s4-86
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TonbipaKTbiH ranom_muqu_axauuonnbm
KepceTKiwTepi
- MuHepangbinsik (ppm)
[:] 3nekTp eTki3riwTik (us/cm)
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° Ucnai

CUOW' [xaxaHabad
" Basucman

quynna' .

4-cyper. Ka3bpIrypT ayaHbl ayMaFbIHAAFbI TOMBIPAKTHIH FAJIONHAN(DUKAIIMOHIBIK KOPCETKIIITED
(KBIIKBLIIBIK KOPCETKIIII) KapTachl

Toxkranbin ereTin O6osicak, Kas3pirypT aynaHbl ayMarbIHAAFbl TOMBIPAKTHIH MUHEPAIIBLIBIK KOPCETKIII
KapTacel — Kepcetkimrep 44,4-185,0 ppm MoHzEpi apajibIFbIHIA KacadbIHABL. AyMaKTa KOFapbl KOPCETKIII
MOHJZIEpI OHTYCTIK, OHTYCTIK-LIBIFbIC OenikTepiHae Oaiikaica, ajl TeMEH KOpPCeTKill MoHJIEepiH OaTsicC,
OHTYCTIK-0aThIC OemiKTepl KepceTim Typ. KepceTkinn MoHJIEpi OHTYCTIKTEH CONTYCTIKKE Kapali TOMEHICYiH
Oalikayra Oomnanel. Ka3prypT aymaHsl ayMarbIHIAFEl TONBIPAKTHIH JIEKTPOTKI3TIIITIK KOPCETKII KapTachl —
kepceTkimTep 99,4-345,0 ps/cm MoHAepl apajbiFblHAA KYpacTBHIPBULABL. AyMakTa XOFapbl KOpCETKill
MOHJZIEpl OHTYCTIK, OHTYCTIK-IIBIFBIC OJIIKTepiHae Oaiikaica, aJl TOMEH KOPCETKIIl MOHAEpiH Oatbic,
OHTYCTIK-0aThIC OesikTepi KepceTin Typ. by kepae Oalikayra OONAaThIH ePEKIIEiK — MUHEPAIABUIBIK ITeH
AIIEKTPOTKI3IIITIK KOPCETKIIITEep KapTalapblHAAFbl KOPCETKIIl MOHAEPIHIH aybITYIIBUIBIKTAphl Oipaeit
ayMakTapjaa JKypyiHae. DJEKTPOTKI3TIMITIK KOPCETKIIl KapTachlHAa MOHJIEP OHTYCTIK-LIBIFBIC OOJIKTEeH
Oatbic OeJlikke Kapail TeMeHIeyiH Oaiikayra Oomanbl. A, KasblFypT ayZaHbl ayMarbIHJArbl TOIBIPAKTHIH
KBIIIKBUIIBIK KOPCETKIII KapTacklHa Keyep 0oJicak, MyHIa KepceTkimTep 6,6-8,6 pH MoHIepi apanbiFbiHIa
KYpacThIpbUIIBL. AyMakTa J>KOFapbl KOPCETKIII MOHIEpl OHTYCTIK, OHTYCTIK-IIBIFBIC JKOHE UIBIFBIC
OeJtikTepinae Oalikajica, ajl TOMEH KOPCETKIIl MOHZEpl OHTYCTiIK-OaThic OeiriHme Oaiikamansl. Kepcerkimn
MOH/IEpi OHTYCTIK-0aThIC OOIIIKTEH IIBIFBICKA Kapai >KOFapbLIai Ib.

Kaszbirypr ay/1aHbl ayMarbIHBIH JTaHAMA(TTHIK-TEOXUMUSITBIK ay/laHIacThIpy KOHE
raJOMHIU(UKAINOHABIK KOPCETKIIITep KapTajJapblHa KOPBITHIHIBI Tajjay kacap OO0JICaK, ayMaKTBIH Tay
nasamagTTapelHaa TOMBIPAK Kypambl — Kalbliui dochopiibl 0oJica, COMKeCiHIE CUITLI, MUHEPAIIBLIBIK
MEH OJJIEKTPOTKI3TIIITIK CalbICTBIpMANIBI  TYpAE a3 JeHreine ekeHiH Oaiikagslk. Oprama Ttay
nmaHama@TTapblHAa TOIMBIPAK KypaMbl — KapOOHATTBHI KOHE CLITII 0oyica, MHHEPAJJBUIBIK IEeH
AJIEKTPOTKIZTIMTIK CANBICTRIPMANIBI TYpJE OpTalla JeHrelse, OPTaHFbl KOHE TOMEHTI OeiriHue KOoFapbl
neHreiae. Anaca tay JaHamagTTapblHAa TONBIPAK KYpaMbl — KaJIbIUHA-MarHUI, XJIOPUATI XKOHE CLITLII
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00JIca, MUHEPANIBUIBIK TIEH 3JCKTPOTKI3TIIITIK CANBICTRIPMANBI TYPJE OpTallia JCHreiIe, OpTaHFbl JKOHE
TOMEHT1 OeJliriHae >korapel neHreime. Jlama mammmadTrapblHga TOTBIPAK KYpaMbl — KBIIIKBUIABI JKOHE
cinTim Oojica, MHHEPAIABUIBIK TIEH AJIEKTPOTKI3TIMITIK CaTBICTRIPMANIBI TYpHE opTalia IeHTeime, 0aThic
OedikTepinae a3 aeHreine. Tay anabl JaHAmagTTapbIHIa TONBIPAK KypaMbl — KapOOHATTHI-CUITLIL OoJca,
MUHEPAIABUIBIK TICH O3JCKTPOTKISTIIITIK CANbICTBRIPMAbl  TYpJAE 6©Te a3 JieHredae. AJ, MenelT
JmaHamadTTapbIHAa TOMBIPAK KYPaMbl — KaJdbIIUHA-HATPUIAI 00JIca, MUHEPATABUIBIK TIEH 3JIEKTPOTKI3TIIITIK
CaJIBICTBIPMAJIBI TYPJIC ©TE a3 ICHTCH/IC CKCHIH 3ePTTEY JKYMBICTAPhIHBIH HOTHIKECIHEH Kopyre 00Iabl.

Kopvimuinowi

CoHBIMEH KOpBITa KeJie, TOMBIPAaKKa 9cep eTEeTiH aHTPOITOTEHAIK (PaKTOPIapAbIH aJABIH ally — KelleHl
Ke3Kapac IMeH OipieckeH KyII-Kirepai KaXeT eTeTiH MiHaeT. TeMmeHne ochl (akTopiapMeH Kypecyre
apHaJIFaH YCBIHBICTAp jKacallaibl:

— OPTaHMKAJBIK ETIHMIUTIKKE KOIly — XHMHSUIBIK THIHAWTKBIIITAD MEH MECTHIUATEPACH Oac Tapry,
OHBIH OpPHBIHA TAOUFU THIHAUTKBIIITAD Nl aNaHy;

— OWOAMHAMHKAJIBIK eTiHIIJIK, SFHU 3USHKECTEPMEH Kypecy VIIiH OHONOTHSUIBIK eHIMIepAi
naiaanany, OMOJIOTUSIIBIK OPTYPIILTIKKE Ha3ap ayaapy;

— TaMIIBLIATHIN Cyapy — CYJbl MUHUMAIIBI TYTBIHY, OYJIAaHYbI a3alTy, TY3JAbUIBIKTHI a3aHTY;

— IpeHaX )KyHeci — apThIK BUIFAIIBI KO0, OaTmakTaHyAbl OO AbIpMaY.

— CyIbl YHEMJICHTIH TEXHOJIOTHSUIAp — JXKaHOBIP CYBIH JKMHAY JKYHWENepiH OpHAaTy, CyIbl CaKTaWThIH
axTajapabl Naiinanany.

— JKaWBUTBIM aifHaJBIMBI — TOMBIPAKTHIH JeMallyblHA XoHE KaJIlblHA KelyiHe MYMKIHIIK Oepy YIIiH
ME3T1JI-ME3TiT aybICHalIbl KaHbUIBIMAAP.

— JKaNBUTBIMHBIH THIFBI3JIBIFBIH 0aKbLIAy — TOMBIPAKTHIH THIFBI3AATYBI MEH OCIMIIKTEP/IIH HKOUBLTYBIH
00JIBpIpMay YIIIiH )KaWbUTBIMIAFBI MaJl CAHBIH MIEKTEY, OMOQPTYPILUTIKTI apTTHIPY.

KasplrypT eHipiHJET] TOMBIPAKThI CaKTay — OHIPMAIH TYPaKThl JAMYBIH KAMTaMachl3 €TYIH MaHBI3]IbI
(aktophl. TombIpakka aHTPOIIOTEHIIK aCep/Ii a3aiTy OOWBIHINIA KAXETTI IIapanapabl KaObuiay dKOXKyHeH1
CaKTay/IbIH )KOHE aJaMIapbIH OMip CYPY CalachliH KaKCapTY/bIH KiJITi.
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HccnenoBanue raJJOMHANKANMOHHOTO COCTABA MOYBbI
(na nmpumepe KasbIryprckoro paiiona)

B nmanHOIt cTaThe MccneoBaH raJOMHANKAIMOHHEINH cocTaB nouB KaswsrypTckoro paifoHa, pacroiosKeHHOTO
B Typkecranckoif obmactu Pecrry6iuku Kazaxcran. B xoze uccienoBanus ObUIH MPpOaHANIU3UPOBAHbI 00pas-
1Bl TOYBBI, OTOOPAHHBIC U3 PA3IMYHBIX reOMOP(HOIOrHYECKUX 30H palloHa, 10 TAKUM MOKa3aTeNsIM, KaK MU-
HepaJl3alus, 3JeKTPOIPOBOAHOCTh M KHCIOTHOCTh. Ha ocHOBaHMM J1aGOpaTOPHBIX IAaHHBIX JaHa OIICHKA
CTENICHU M THIA 3aCOJICHHs TMO4YB. B OojpmMHCTBE 00pa3ioB Oblaa 3aMKCHUPOBAaHA KOHLCHTPALUS COJEH
HIDKe onacHoro ypoBHs. C ucronp3oBaHueM mporpaMmbl ArcGIS Opumm cocTaBieHs! KapThl JIaHAMIA(QTHOTO U
TEOXMMHUUYECKOTO paioHMpoBaHMs KasprypTckoro paifoHa, a Takke KapTa TaJIOMHAMKAIMOHHBIX ITOKa3aTe-
neit. Pe3ynbTaThl MCCIEOBaHUS MO3BOJIMIIM OLCHUTH BIMSIHHUE AHTPONOTCHHBIX (PaKTOpOB Ha HMOYBEHHBIE
HPOIECCH], @ TAKXKE BBISIBUTH OCOOCHHOCTH IIPOCTPAHCTBEHHOTO pacmpeeneHus 3acoyenus. Kpome Toro, na-
HBl PEKOMEHJAIMH 110 COXPAHEHHIO IUIOZIOPOHS MOYB U MX PAlMOHAIHHOMY HCIIONB30BAHHIO B CEIIHCKOM
xo3siicTBe. TTomy4deHHbIe pe3yabTaThl GOPMUPYIOT HAYYHYIO OCHOBY, HAIIPABJICHHYIO Ha MOBBIICHUE HKOJIO-
TMYECKOH YCTOWYMBOCTH PETMOHA M PAllHOHATIBHOE YIIPABICHUE 3eMEIbHBIMH PECYPCaMH.

Kniouesvie cnosa: KasprypTckuil paiioH, TaJJOMHIUKAIMOHHBINA COCTaB, 3aCOJICHUE MOYB, MIPOOBI MOYB, T'€O-
XUMUYECKUI aHaIM3.

G.M. Zhangozhina, K.D. Kenzhina, G.N. Chistyakova, F.O. Kuzdesh

Investigation of the Halochemical Composition of Soils
(Kazygurt District Case)

This article explores the halochemical (haloindication) composition of soils in the Kazygurt District of the
Turkistan Region, Republic of Kazakhstan. Soil samples were collected from various geomorphological
zones of the district and analyzed for mineralization, electrical conductivity, and pH. Based on the laboratory
results, the degree and type of soil salinization were assessed. In most samples, the salt concentration was be-
low the hazardous level. Using ArcGIS software, maps of landscape and geochemical zoning, as well as a
haloindication parameter map, were developed for the Kazygurt District. The study results made it possible to
evaluate anthropogenic impacts on soils and the spatial distribution patterns of salinization. Recommenda-
tions were also provided for preserving soil fertility and ensuring the effective agricultural use of soils. The
findings form a scientific basis for enhancing the ecological stability of the region and ensuring the rational
management of land resources.

Keywords: Kazygurt district, haloindication composition, soil salinization, soil salinization, soil samples, ge-
ochemical analysis.
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