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ECTECTBEHHOE AECOBO3OBHOBAEHME
MOCAE CEAEBOIO INMOTOKA
B AAMATUHCKOM 3AINMOBEAHUKE

AaHHas CTaTbs MOCBSILLEHA UCCAEAOBAHMIO MPOLIECCA eCTECTBEHHOr0 AeCOBO30OHOBAEHMS MOCAE
ceaeBoro notoka. CeaeBble MOTOKM MPEACTABASIOT COOOM CYLLECTBEHHYIO YrpO3y AECHbIM 3KOCUCTe-
MaMm, BHOCSI 3HaUMTEAbHbIE M3MEHEHMS B CTPYKTYPY M COCTaB AECHbIX CoobLecTs. BoccraHoBuTeAb-
Hble MPOLIECCbl MOTYT 3aHMMaTb Pa3HOe BPemMsi B 3aBMCHMMOCTM OT MHTEHCMBHOCTM CEAEBOrO MOTOKaA,
AOKaAbHbIX KAMMAaTMUYECKUX YCAOBMIA M APYrMX (pakTopoB. LleAb AaHHOro MCCAEAOBaHUSI COCTOMT B
M3y4YeHMU MPOLECCOB eCTECTBEHHOrO AECOBOCCTAHOBAEHMSI, MPOUCXOASIIMX MOCAE CEAEBOro MoTo-
Ka, BO3AEMCTBOBABLLUEro Ha TEPPUTOPUI0O AAMATUHCKOrO 3anoBeaHuka. OCHOBHOM 3apaven SBASETCS
aHaAM3 AMHAMMKM PaCTUTEABHOIO MOKPOBA, OLLEHKA BAMSIHMS CEAEBOrO MOTOKA Ha CTPYKTYPY AECHOro
cooblecTBa, MAEHTUMUKALMS BUAOB, HaMbOAEE aAANTUPOBAHHBIX K YCAOBMSM €CTECTBEHHOro BOC-
cTaHOBAeHMs1. [1poBeAEH aHaAM3 MOCAEACTBMIA CEAEBOrO MOTOKA AASl A€CHbBIX 3KOCUCTEM, BbISIBAEHbI
0COBEHHOCTU AMHAMMKM (DOPMUPOBAHMS APEBECHBIX MOPOA (PUTOLIEHO3a M UBMEHEHMS €ro CTPYKTYPbI,
a Tak>Ke OLeHeHbl (DAaKTOPbl, BAUSIIOLLME Ha YCMELIHOe BOCCTAHOBAEHUE AECHOrO NMoKpoBa. Pe3yAbTatbl
NCCAEAOBAHMS MO3BOASIOT 6oAee TAYBOKO MOHSATb MPOLECChl €CTECTBEHHOrO AECOBO30OHOBAEHUS U
NPeAOCTaBUTb PEKOMEHAALIMM AASI ONTUMM3ALIMM MPUPOAHDBIX MEXaHM3MOB BOCCTAHOBAEHMS AECOB MO-
CA€ MPUPOAHbIX KaTacTPod, TakMX KakK CEAEBble NMOTOKU. [TOAyUYEHHbIE AQHHbIE MMEIOT MPaKTUYeCcKoe
3HaYEHME AAS YIIPABAEHUSI AECHBIMM PECYPCaMM U MOAAEPIKAHNS YCTOMUYMBOCTU AECHDBIX SKOCUCTEM B
YCAOBUSIX M3MEHSIIOLLLErOCs KAMMATa M NMPUPOAHbBIX OEACTBMIA.

KAloueBble cAOBa: AAMATMHCKMIA 3aMOBEAHUK, APEBECHbBIE MOPOAbI, CEAEBOI MOTOK, ECTECTBEHHOE
BO306HOBAEHME, Oepésa 6opoaasyaTas (Betula pendula), Tonoab Taaacckoro (Populus talassica).

D.B. Abilganiev

RGI «Almaty State Nature Reserve», Almaty region, Talgar city, Kazakhstan
e-mail: don717@mail.ru

Natural reforestation after a mudflow
in the Almaty nature reserve

This article is devoted to the study of the process of natural reforestation after a mudflow. Mud-
flows pose a significant threat to forest ecosystems, causing significant changes in the structure and
composition of forest communities. Recovery processes can take different times depending on the
intensity of the mudflow, local climatic conditions and other factors. The purpose of this study is to
study the processes of natural reforestation occurring after a mudflow that affected the territory of the
Almaty Nature Reserve. The main task is to analyze the dynamics of vegetation cover, assess the im-
pact of mudflows on the structure of the forest community, and identify species that are most adapted
to the conditions of natural restoration. An analysis of the consequences of mudflows for forest eco-
systems was carried out, features of the dynamics of the formation of tree species of the phytocenosis
and changes in its structure were identified, and factors influencing the successful restoration of forest
cover were assessed. The results of the study allow us to more deeply understand the processes of
natural reforestation and provide recommendations for optimizing natural mechanisms of forest res-
toration after natural disasters, such as mudflows. The data obtained are of practical importance for
managing forest resources and maintaining the sustainability of forest ecosystems in conditions of a
changing climate and natural disasters.

Key words: Almaty Nature Reserve, tree species, mudflow, natural regeneration, warty birch (Betula
pendula), Talassky poplar (Populus talassica).
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AAMaTbl KOPbIFbIHAQ CeA aFbIHbIHAH
KeHiHri OpMaHHbIH, TAOUFU )KOAMEH KaATlbIHa KeAyi

byA MakaAa ceapeH KeniHri TabuF OpMaHAAPAbI KaAMbIiHA KEATIPY MPOLECIH 3epTTeyre apHaAfFaH.
CeA opMaH 3KOXKYyHeAepiHe alTapAbiKTal Kayin TOHAIpeAl, OpMaH KaybIMAACTbIKTapbIHbIH, KYPbIAbIMbI
MEH KypamblHAQ eAeyAi e3repicTep TyFbi3aabl. KaAnbiHAa KeATipy mpouecTepi CeAAiH KapKbIHAbIAbI-
FbIHA, XKEPriAIKTI KAUMATTbIK XKaFaaiAapra xkoeHe 6acka hakTopAapra GalAaHbICTbl 9PTYPAI YaKbITTbl
aAybl MYMKIiH. 3epTTeyAiH MakcaTbl — AAMAaTbl KOPbIFbl ayMarblHa 9CEP €TKEH CEAAEH KeiliH 6oAaTbIH
TabUFK OpMaHAAPAbI KAAMbIHA KEATIpY npouectepid 3epTrey. Herisri MiIHAET — 6CIMAIK >KaMbIAFbICbI-
HbIH AMHAMMKaCbIH TaAAQy, CEAAIH OPMaH KaybIMAACTbIFbIHBIH KYPbIAbIMbIHA 8cepiH GaraAay, Tabu-
F KAATbIHA KEATIPY >KaFAanAapbiHa OapbiHila GeniMAEATEH TYPAEPAI aHbikTay. OpmaH 3KOoXKYyHeAepi
YLLiH CeAAIH 3apAanTapbiHa TaAAQY XKYPri3iAAi, (DUTOLEHO3AbIH aFalll TYPAEPiHiH KaAbINTacy AMHaMM-
KaCbIHbIH, epeKLLEAIKTepi >KaHe OHbIH, KYPbIAbIMbIHAAFbI ©3repicTep aHbIKTaAAbl, OPMaH >KaMbIAFbICbI-
HbIH, COTTI KAAlbIHA KeAyiHe acep eTeTiH dpakTopAap 6aranaHAbl. 3epTTey HOTMXKeAepi TabuFn opmaH-
AapPAbl KAATbIHA KEATIPY NMPOLECTEPIH TEPEHIPEK TYCIHYre >KoHe CeA CUSIKTbI TabWUFK anaTtTapAaH KemiH
OPMaHAAPABI KaAmMbiHA KEATIPYAIH TaOUF MEXaHUM3MAEPIH OHTaMAaHAbIPY OOMbIHLLIA YCbIHbICTAP Oe-
pyre MyMKiHAIK 6epeAi. AAbIHFaH MOAIMETTED KAMMATTbIH ©3repyi >koHe Taburu1 anatTap >KarAabliHAA
OpPMaH pecypcTapbiH 6ackapy >koHe OpMaH 3KOXKYMEAEPiHiH TYPaKThIAbIFbIH CaKTay YLIiH ToxXipOueAik

MaHpbI3bl 6ap.

TyHin ce3aep: AAMATbI KOPbIFbl, aFalll TYPAEPI, CEA aFbliHbl, TABUFU XKAHAPTY, CAAMbIHLLAK, KanbIH

(Betula pendula), Taaac Teperi (Populus talassica).

BBenenue

HccnenoBannss NpoBONWINCH Ha TEPPUTOPHU
AJIMaTUHCKOTO 3aMoBeAHUKA, OCHOBaHHBIM B 1931
rony. B HacTosiee Bpemst ATMaTUHCKUN rocyaap-
CTBEHHBII IIPUPOJIHBIN 3aII0BEJHUK PACIIOJIOKEH B
I0ro — 3anajaHoil yactu Tanrapckoro paiiona, Anma-
TUHCKOM 00JIaCTH B LIEHTPaIbHOMN YacTH xpedTa 3a-
WIMACKANA AJlaTay B mpejenax adCOTIOTHBIX BBICOT
ot 1200 mo 5000 m Hag ypoBHEM MOps. 3amoBell-
HUK 3aHuMaeT riomans 71700 ra. Y3 HUX JecHbIE
yroabst 3anuMaror 13211 ra, B Tom uncie: 12435
ra, TOKPBITHIE JIECOM YTo/ibsi (B TOM YHCJIC JIECHBIE
KyJbTYpbI CTapiIMX Bo3pactoB 14 ra), 771,9 ra, He
MOKPBITHIE JIECOM YIrofbst (B TOM umcie rapu 8,9
ra, penunsl 763 ra) 58489 ra, 3aHUMArOT HEJICCHBIC
yroJpsi, B TOM uucie Boasl 123 ra, goporu 10 ra,
ycaan0bl 2 ra, negauku 20048 ra, mpoune yroans
38235 ra. Tepputopus 3anoBeHUKA pa3/eiicHa Ha
nBa ydactka: Tanrapckuii — miomaneio 40094 ra,
Ecukckuii — momaneto 31606 ra. Bes teppuropust
OTHOCHTCS 3aII0BETHOMY PEKUMY.

BaxHy!o poib B COXpaHEHUH MPUPOAHBIX KO-
CHUCTEM, BKJIIO4as YHUKAJIbHbIE M XapaKTepHbIE TOp-
ueie anamadTel CeBeproro Tsup — lllans urpaer
OXpaHa W HM3y4yeHHe MPHUPOJHBIX KomriuiekcoB Ce-
BepHOro TsHb-Illans. Tepputopusi 3anoBeaHHKA
OXBAaThIBAET HECKOJBKO FOPHBIX MOSICOB:

— MOsIC KyCTapHUKOBO — Pa3sHOTPABHBIX CTEIEH
— 10 1600 M H.y.M;

— TI05IC €JI0BO — JiecHoil — ot 1600 mo 2500 —
2700 M H.y.M;

— cybampnmiickuit mosic — ot 2700 mo 3000 m
H.Y.M;

— anpnuickuii nosgc — ot 3000 10 3500 M H.y.M.;

— TOSC TIAUAILHO — HUBAJIBHBINA — BbImIe 3500
M H.y.M. (Eakebaes E u np., 2007:85).

Borat u pazHooOpaszeH pacTHTENILHBIA MHp 3a-
noBenHuKa. Ero ¢umopa HacunteiBaer 1440 BHOB,
B ToM ynciie 960 BUIOB BBICIIUX PACTCHUM, OTHOCS-
muxcs K 415 pogam u 85 cemeiictBom. Ha Tepputo-
MU 3aMoBeIHMKA MPOU3pacTaroT 14 BUIOB ApeBec-
HBIX TI0poJl, 64 — KyCTapHUKOB, 3 — KyCTapHUYKOB,
5 — MOMYKYyCTapHUKOB, 3 — nuaH, 102 — 0THOJNIETHUX,
52 — ABYXJETHUX U 722 BHJIOB MHOTOJETHHUX pac-
tenuit. Haubonee pasHooOpa3HO Npe/ICTaBIICHbBI Ce-
MEUCTBO acTpOBBIX — 136 BHUIa, MATIMKOBBIX — 92,
po3o1BeTHBIX — 74, 0000BBIX — 72 U KpPECTOLBET-
HbIX — 51 BumoB. Husmme pacrenus — 6onee 480
BUJI0B. 3 HUX Bomopociit u rpudbl — 377 BUIOB,
MXH U JIUIIaHHUKA — 80 BUAOB, MAIOPOTHUKU — 15,
roJIoceMeHHEIX — 8. Penxumu siBiasrotcs 6omee 50
BUJIOB, 29 U3 KOTOPBIX 3aHeceHbl B KpacHyro KHUTY
Kazaxcrana.

Ha reppuropun 3anoBeauka ooburtaet 41 BUIoB
MJICKOMIUTAIONUX, 177 BUIOB NTHUII, 5 BUAOB peII-
T 1 1 Bua 3eMHOBOIHBIX. M3 HUX 4 BUIa Mile-
KonuTaromux (cHexxHbIH Oapc, Tsaup — Llanckwuii
Oypslit MenBenb, TypkecTaHCKash PhICh, KAMEHHAs
KkyHuna), 12 Buaa nrun (0epkyT, 6oponad, MaxuH,
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CEepIOKJIIIOB, KyMaid, pUINH, CUHSS NITHLA, YePHBIH
aucCT, caricaH, Opesl KapiiuK, Cephlil )KypaBilb, Kpa-
caBKa), KOTopble 3aHeceHbl B KpacHyro xaury PK
(Toryszakos b., 2006:3).

Xpebet 3annuiickoro Anaray — MECTOPacIoo-
JKEHHE 3aTI0BETHIKA, HAXOUTCS HA CEBEpe TOPHOM
cucremsl TsiHp-111anp, B ipeaenax abCOIIOTHBIX BbI-
cot ot 1200 mo 5000 m Hax ypoBHeM Mopsi. Becero
B 3amoBeHHKE 160 JeaHUKOB (C 00IIeH MIoMaabo
233,7 xm?) B 3amnumiickom Anaray. B cBoeii 1eH-
TpaJbHOM YacTH OH oOpasyer Tanrapckuil TOpHBIN
y3€Jl, C CaMOM BBICOKOH BEpIIMHON — MUKOoM Taii-
rap (4978,8 m). B 3anoBenHuke emé Oomee necsT-
Ka BEpIINH MpeBhImaioT pyoex 4500 M, cpenn HUX
0 OCHOBHOMY XpeOTy, MUKH — AKTay — (4686 M),
KOIIP — (4612,6 m), Metamrypr — (4600 m), bora-
THIpB — (4576 M) u Cynerimana Cranbckoro — (4514
M Haj ypoBHeM Mopsi). Ha orporax xpeOra Hau-
0oJsiee BhICOKHE BepIIMHBI — bim3aens! — (4694 m),
Uccriktenuoxy — (4685 M), ik bensrit — (4677 m),
Kycanasl — Kynreit (4565 m) u npyrue. Ot Unnnko
— KebuHCcKOro TopHOTo y3/1a MOYTH BeepooOpazHO
OTXOJAT OCTPOBEPILIUHHBIC OTPOTH, HANOOJIBIINMHU
U3 KOTOPBIX SBISIIOTCST be3bIMsHHBIN, CeBEpHBIH,
Tanrapckuii u Xycanasl — Kynreil. Ot orporu ss-
JIIOTCSL BOJOpa3ziesiaMi KPYIHBIX PEeYHBIX Oaccei-
HoB: JleBoro, [IpaBoro u Cpennero Tanrapos, XKan-
reipbika, FOxHOro Tanrapa u FOxnHoro — Mcchika.
B ucrokax Bcex pek HaxoJsATCS MOILHBIE JIEAHUKH,
Harpumep, Typucros, Jmurpuea, Koncturyuuu,
Tory3ak, Kanecuuka, CeepreBa, bornanosnua,
[Hoxanbckoro (brarosemenckuit B.I1., 2014:137).
Bce xpynHble peku u 03épa MOITy4ar0T OCHOBHYIO
MOAMUTKY OT TasHUA JISAHUKOB, KOTOPHIX B 3aIl0-
BeJHUKe OoJbIIoe KommvecTBo. Ha rokHOU cTopo-
He, B IIEHTPE MOIIHEWIIIETO COBPEMEHHOTO OJIefie-
HEHUs, HaxoANuTcs IeAHUK KopkeHeBckoro JumHoM
okosio 12 kM u negauK borateips mmHON 60s1ee 8
kM. Ha ceBepHoii cTopoHe XpeOTa camblil KpyTHBIN
nexnauk lllokambckoro, pacmoioXeHHbI B Oac-
ceitne pexn Cpennuil Tanrap, uMeeT AIUHY MOY-
T 5 KM. B ceBepHO# "acTu TeppuTOpUN Hanbosee
KpymHbie (0T 16 10 28 KM AnIMHOM) pekn — McchIk,
Jleswiit Tanrap, Ilpaseni Tanrap u Cpemganii Tai-
rap. B 1oxHO#i 4dacTu 3ameTHO BhIAensAtoTcs FOro
—Bocrounsrit Tanrap (13 kM), Oepymuii Hagaio ¢
neauuka boraTeipe, u Bnanaromui B Hero KOkHbIN
Hccerik (10 kM), crekarommuii ¢ enqanka KoprxeHes-
ckoro. O0e pekH OYeHb MOJIHOBOIHBI, OCOOEHHO B
Terslid epuoA roga. KOro — Bocrounsrit Tanrap
1 JXKaHTBIPBIK, CTUBAsCh, NAIOT HA4aJI0 peku Yk
— kpynHeitmeit B CeBepaom Tsup — llane. Ynnmk
10 — 12 kM mpoTEeKaeT Mo I'paHUIlE 3aMOBEAHUKA.

[Tutanue pek OCyIIECTBIISIETCS TJIaBHBIM 00pa3oM
3a CYET CE30HHOTO TasHUS CHETOB, (PUPHOBBIX MO-
neit u negHukoB. [1aBoAKOBEIN TIEpHOJT HAUMHAETCS
B ampe’ie U AJUTCS BCIO BECHY U JieTo. Pacxot BoIbI
JIOCTUTAeT B HroJie — aprycre 12 — 15 m/c u Oouee.
B oTnenpHBIE KapKue IHU, a TaKKe TOCIe JTMBHE-
BBIX JOKICH pEeKH MpEeBpallaloTcsl B peBymine Oe-
IIeHBIE TTOTOKH, YHEPTHsI BOABI HACTOJIBKO BEJIHKA,
YTO MOHOJIMTHBIC CKaJbl CTAYMBAIOTCS, APOOSITCS U
MepeMasbIBalOTCs B TIECOK, YCTyTas MyTh €€ MOII-
HOMY HATHCKy paspyllarolmue Oepera M Hecyline
KpYTIHbIE KaMHH, TPaBUH U MIECOK. 3UMOM PEKH Ma-
JIOBOJIHBI, HE 3aMEP3at0T, HO Ha U3TU0ax U MOBOPO-
Tax 00pa3yroT MOIIHBIE HAJIEIHN, a B Y3KHX MeCTax
— apoYHbIe KapHU3bI U30 JIbJA U CHETra Mexay Oepe-
ramMu. B 3amoBenHuKe TIOYTH TPH JECSITKa HEOOIb-
mmx (ot 0,1 10 3,8 ra) BBICOKOTOPHBIX MOPEHHBIX
Y JIeTHUKOBBIX 03Ep. Bce oHM nexat B pyciax Bpe-
MEHHBIX BOJOTOKOB U MUTAIOTCS TJIaBHBIM 00pa3oM
TaJBIMU BOAAMH. DTH 03epa, KaK MPaBHIO, OYCHb
ryOOKH M HaKaljuBalOT 3HAYUTEIBbHBIE OO0BEMBI
BOoAbI. B 3amnmiickoM Alatay TISIHAIbHBIC CEIIH,
oOpazyrommuecs Ipu IPOpBIBaX MOPEHHBIX 03&p, 00-
Jiee OIacHbI, YeM JIOKJIEBbIE celu. B yieTHui ce30H
MaKCHUMYyM aKTHBHOCTH TJISIMANBHBIX cenei (95%
WX CyMMapHOTO 00bE€Ma) oTMeuaeTcs ¢ 1 uross 1o
10 aBrycra, Korja B TJISIUAIBHON 30HE PErucTpH-
pyIOTCS MaKCHUMallbHBIE TEeMIIepaTypbl BO3IyXa,
WHTCHCHBHAsL aOJsiuysl JIGAHUKOB M aKTHUBH3ALUs
TEPMOKAPCTOBBIX MTPOIIECCOB HA 03EPHBIX IEPEMBIY-
kax. Bce cenn 00bEMom Gosee 100 ThIC. M? cxonuimu
nMeHHO B 3T0T niepuof (Meney A.P., 2020:222).

3awnniickuil Anaray sBIs€TCS OJHUM U3 ca-
MBIX CeJIeONacHbIX TOpHBIX paioHoB Kazaxcra-
Ha. O0BEMBI ceneil MOTYT TOCTUraTh HECKOJBKHX
MIJITHOHOB M3. B TO ke Bpems 3TOT palioH OTIIH-
4aeTcsl BBICOKMM COLMAIbHO-9KOHOMHYECKUM pa3-
BuTHEM. Ha ceneBbIX KOHycax BBIHOCA CEBEPHOTO
CKJIOHa 3auJIMHCKOro AaTtay pacroyoxeHa Kpyr-
Has TOPOJCKasl arjioMepanus ¢ IeHTPOM B Topojie
Anmatbl ¢ HaceneHueMm Ooisiee 2,5 MIIH YeJOBEK.
CeneBble MOTOKH TPEACTABISIOT OONBIIYIO YIPO-
3y JUIsl HaceJIeHNs U SKOHOMUKH paiioHa. CeneBble
KatacTpopsl C MHOTOYHCICHHBIMH JKEPTBAMHU H
OOJBIIMM MaTEepHAIBLHBIM yIIEPOOM MTPOUCXOAMITN
B 1921, 1963 u 1973 romax (Medeu et al., 2019).
[ToaTOoMy 3aaua 3alIUTEI OT CeNlel SIBIISIETCSI OUYEHb
aKTyaJlbHOM.

B BepxoBbsx peku Ecuk Oepymiue cBo€ Havyano
B JIEAHUKAX, PACIIOIOKEHBI 03epa AKKOJIb (TIomia-
neto 16 ra) Ha BeicoTe 2140 M 1 My3komb (Tutoma-
neio 2 1a) — 2400 M H.y.M. 3aBaJIbHO — TEKTOHHYE-
ckoro npoucxoxaeHus (I'puropsesud M., 1949:6).
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IIpexpacHoe o3epo Ecuk, m3HadaabHO MMEHO-
BaBiieecs JKacbul — Koiib, cyliecTBoBano B nmepBo-
31aHHOU Kpacote o 1963 roga. B utone Toro rona,
MOIIHBIN CENeBOM MOTOK, BOZHUKIIUN B PE3yibTa-
T€ TasHUS JICAHUKOB B BEPXOBBAX peku McChIK, ¢
CUJION TIPUPOJIHBIX CTUXUHI BBIPBAJICSA U3 JICAHUKO-
BOM 30HBI. OTpOMHBIC BOJIHBI TIOTOKA Pa3pyLIAIN
€CTECTBEHHYIO IUIOTHHY, OIYCTOIINB 03€PO BCETrO
3a yeThIpe yaca. B HacTosIee Bpems 03epo ycren-
HO BOCCTaHOBJIEHO, OJHAKO €r0 pa3Mepbl YMEHb-
IIWINCHh B JIBa pa3a MO CPAaBHEHUIO C MPEKHUMHU
(bafitypbaes H. u ap., 2011:14).

17 utonst 2014 rona B BepxoBbsx peku CpeaHe-
ro Tanrapa mpou3zomnio ceneBoe 6encTeue. Hagamo
ceneBoro moroka Obuto 3adukcupoano B 11:30,
HO OCHOBHOM ITOTOK JOCTHI CBOEH MaKCHUMAaJIbHOM
cuibl B 14:00. CKOpocCThb celneBoro noToka cocTaBU-
na 75 KyOm4uecKkux METpoB B CeKyHAy. bypHBIii mmo-
TOK, COCTOSIIIUN U3 BOJBL, TPSI3U U BaTyHOB, pa3py-
AT Bce B cBoeM MyTH. CeneBoil MOTOK pa3MbIBall
3eMJII0, YHEC CITyKeOHBIH KOpoH Ne 4, yHUUTOXMIT
sIOJTIOHEBBIN cajl Ha ciustHUH pek [IpaBoro u JleBoro
Tainrapa, a Tak)ke aBTOMOOHMIIBHYIO JIOPOTY B YIIe-
aee [IpaBoro Tanrapa. IHTEHCUBHBIA U pa3pylln-
TETBHBIM XapakTep CEJIEBOr0 IMOTOKA IMOJHOCTBIO
YHUUTOXHUII JIepeBbst Ha cBoeM myTH. lIporecc Boc-
CTaHOBJICHHS TIPUPOJHON Cpeibl Mociie OeICTBUS
TpeOOoBaJl 3HAYUTETHHOTO BPEMEHH U YCUITHI. DTOT
cayyall TOTYEPKUBACT MOILb MPUPOIHBIX SIBICHUMN
M MX CIOCOOHOCTH OKa3bIBaTh 3HAYMTEIHHOE BO3-
JIeHiCTBHE Ha OKPY’KAIOIIYIO CPELY.

MounuTopuHr ceneil B Kazaxcrane He0CTaTOYHO
pa3BuT. ECTh METOMBI KPaTKOCPOUHOTO MPOTHO3a IS
Nne u XKetbicy Anaray, a Takxke peKOMEHIAIUU JIJIs
OxHo0-Kazaxcranckoii oonactu. ['Y «Kazcenesaru-
ta» U PI'TI «Kasruapomer» HCHONB3YIOT METOIUKY
Tananosa, Kupenckoit 1 Huxudopooii as1st mporao-
3WPOBaHUS TIAIMAIBHBIX CeJield, HO OHa HeI0CTaTo4-
HO TOYHA JyIsl IpUHATHS 3(D(PEKTUBHBIX perreHuid. B
psizie paiioHOB TakWe METOBI BOOOIIE OTCYTCTBYIOT,
YTO TPeOyeT aKTMBHOTO PA3BUTHS HOBBIX IPOTHO3HBIX
cucteM (Cremmanos b.C., Slds3oBa P.K., 2023:73).

Llens naHHOTO HCCIEOBaHHS COCTOUT B U3yUe-
HUU TIPOIIECCOB €CTECTBEHHOTO JIECOBOCCTAHOBJIE-
HUS, IPOUCXOSAIINX MOCIIE CEJIEBOTO MOTOKA, BO3-
JICHICTBOBABIIIETO HAa TEPPUTOPHIO AJIMATHHCKOTO
3anoBeaHuka. OCHOBHOM 3ajmadeil siBIsieTCs aHa-
JU3 JMHAMHUKH PACTUTENBHOTO ITOKPOBA, OIICHKA
BJIMSIHUSL CEJIEBOTO MOTOKA HA CTPYKTYPY JIECHOTO
coo0IecTBa, WACHTHU(UKANNUS BUIOB, HamOOJee
aTanTUPOBAHHBIX K YCJIOBHSIM €CTECTBEHHOI'O BOC-
CTaHOBJICHHS, a TaKke ompezeneHue (aKkTopoB,
CIOCOOCTBYIOIIMX WJIM TPEISTCTBYIOIIUX YCIICII-

HOMY IIpOLIECCY pereHepaluu Jieca B JaHHOH JKO-
Joruyeckoil 30He. IlomyueHHbIe pe3ynbTaThl I03BO-
JSIT pa3paboTaTh PEKOMEHJANH TI0 YIIPAaBICHHUIO U
OXpaHe JIECHBIX 3KOCHUCTEM B YCIOBHSIX BO3ZMOKHO-
r'0 BO3JCHUCTBHSI IPUPOTHBIX KaTacTpod Ha UX CTa-
OWIBHOCTE M OMOpa3zHOoOOpa3ue.

MaTepnaﬂu U METOAbI

HayuHble uccieoBaHusi MPOBOIUINCH BU3Y-
ITBHO HAa TEPPUTOPHH AIIMATHHCKOTO 3aIllOBETHU-
Ka B yuense peku IIpaBoro Tanrapa, Tanrapckoro
ydacTka Ha BelcoTe 1230 M Haj ypoBHEM MOps B
teuenne aessaTh jet (2014 — 2023 rr.) mocne cxona
CEJICBOTO MOTOKA. BypHBIN CeneBoi MOTOK pa3MbLI
[TOYBY M ITOJIHOCTBIO YHHUTOXKHUII JICPEBbS B CBOEM
nytd. B xone mccienoBanuu OBUIO 3aUKCHPOBa-
HO €CTECTBCHHOE BO30OHOBJICHHE JIeca, TPEICTaB-
JICHHOTO MSTKOJINCTBEHHBIMHU JICCOHACAXK/ICHHUSIMH
Oepésnr bopomaBuatoii (Betula pendula) m Tomoms
Tanacckoro (Populus talassica). B mepBbie Tpu rosa
(2014 — 2016 rr.) MOCHIE CENEBOTO TMTOTOKA TIPOIIECC
BOCCTAaHOBJICHUS TIPUPOJHON cpenbl TpeOoBasl 3Ha-
YUTEJIbHBIX BPEMEHHBIX U YCHUIIMHHBIX 3aTpaT. DTOT
IIPOLIECC SIBJIIETCS] BAXKHBIM MEXaHH3MOM, B paMKax
KOTOPOTO TIPUPOJHAS Cpela CTPEMUTCS BOCCTaHO-
BHUTH CBOI CTPYKTYPY M (DYHKIIUHM IOCIIE BO3JICH-
CTBHSI CEJICBBIX TIOTOKOB,

Hcxons u3 mectuneTHUX HaOmroaeHui (2018 —
2023 TT.) ¥ B TOCJIETYIOIITHE TOBI, C IEPUOTUICCKU-
MU U3MEPEHUSIMU pa3 B 2 — 3 roJja, ObLIH BISIBICHBI
pe3yabTaThl. OOBEKTOM UCCIICIOBAHUS CTANT TPETHIA
TOJI ITOCIIe ¢X0/1a ceneBoro motoka B 2018 roxy (Pu-
cyHOK | u PrucyHok 2), ObUIO OTMEYEHO €CTEeCTBCH-
HOE CEMEHHOE BO300OHOBIICHHE (JIeCO3apalliBaHuE)
Oepé3sr OopomaBuaroit (Betula pendula) m Tomo-
ns Tamacckoro (Populus talassica). DtoT mporecc
OBLI CTUMYJIMPOBAH €CTECTBEHHBIMU MPHUPOTHBIMU
SIBJICHUSIMU, B PE3YJIbTaTe KOTOPBIX CEMEHa ITHUX
JIPEBECHBIX TOPO/I IMOMAIN Ha OTKPBITBIN TPYHT MO/
BozfeiicTBreM Betpa (3Bepes /1., 1970:51).

[IpoBecHHBIC HAayYHBbIC UCCIICAOBAHUS Xapak-
TEPU3YETCS TEM, YTO 3apOCTaHUE IPOUCXOIMIIO
MEJUICHHO, C JCPEBbSIMHU CTPEMSIIMMHUCS BBEPX,
YTOOBI MOYYHTh OOJBIIE COTHEYHOTO CBETa. DTOT
MIPOLIECC SIBJIIETCS] €CTECTBEHHBIM MEXaHU3MOM JIIsI
oOecrniedeHus: pa3HOOOpasusi U YCTOMYUBOCTHU JIEC-
HOTO co00IecTBa. Bbl1 MpoBeieH CIIOMIHON yUYeT
€CTECTBEHHOT'O JIECOBO300HOBIICHUS KaXJOU Jpe-
BECHOU IOPOJIBI C pachpenesicHuEM pe3yJIbTaToB
10 BO3pacTy U BhIcOTE. B X0/1€ nccienoBanuii ObL10
BBISIBJICHO (DOPMUPOBAHUE MITKOJIMCTBEHHBIX JIECO-
HacaXXJIeHUH Ha ruiomanu 1 rekrapa. beum u3yye-



EcTecTBeHHOE J1€COBO300OHOBIIEHHUE MOCIIE CEJIEBOTO MOTOKA B AJIMATHHCKOM 3alI0BCIHUKE

HBI CPOKH H MPOJIOJDKUTEIBHOCTh (PEHOIOTMYECKUX ~ MHKH POCTa 3€JICHBIX BETOYCK, a TaKXKe M3MEPEHO
SIBJICHUI: BECEHHETO TIPOOYKIEHUS, POCTa, MBETe-  JUAMETP CTBOJIA JCPEBHEB HA YUCTHOW IIIOMIATH C
HUA U IoAoHomeHud. [IpoBeaeHa oleHKa AWHA-  MOMOIIBIO U3MEPUTEIBHOM JEHTHI 1 MEPHOU BUJIKHU.

Pucynox 1 — Cenesoii norok (2018r.)

PucyHok 2 — MOHUTOPHHT €CTECTBEHHOTO JIE€COBO300OHOBIECHHS MOCTE ceneBoro moroka (2023r.)
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B 2018 romy Momozasie Tomoiisi U Oepesbl B
AIIMaTHHCKOM 3al0BEIHUKE OBIIM HEOOIBIINMHU:
tonosa — 30 cM B BeicoTy U 0,4 cM B quametpe,
Oepessr — 20 cM B BoicoTy 1 0,5 cM B quameTpe.
B 2019 u 2020 romax U3 — 3a Kapbl OHU POCIH
meienHo. Oguako, B 2021 u 2022 rogax oOuiib-
HBbIE JOIU B Mae — HI0JIe MO3BOJIMIN JI€PEBBIM
OwIcTpo pactu. Y bepessl npupaiieHue B BHICOTY
npocturano Ha 1 — 1,5 MeTrpa u Ha 2 caHTHUMETpa
B IWaMeTpe, B TO BpeMs Kak y Tomons Ha 1,40 —
2,2 MeTpa B BBICOTY M Ha 3 caHTHUMeETpa B JHa-
Metpe (Tabmuma 1,2). Kponst 6epe3sl u TOMois B
CpeaHel M HIKHEH 4acTaX KOHYCa BBIHOCA COM-
KHYJIMCh B II€JIOM, YTO CBHJIETEIBCTBYET O HEKO-
TOPOM ycCIeXe B MPOIecce eCTECTBEHHOT0 BO300-
HOBJeHNA. OTMEYEHO, YTO Ha yYETHOW IJIOIIAIN
Oepesbl OoponaBuaroi (Betula pendula) mmeror
OoNBIIN TIPUPOCT, U 3Ta MOpoJa MpeobdiagaeT B
COCTaBe MOJAPOCTA M0 CPaBHEHUIO ¢ TomoJybio Ta-
nmacckoro (Populus talassica). Ognako oTmMedaet-
s, 4TO MPHUPOCT JIEPEBBHEB PA3HBIX MOPOJ MO BBI-
COTE BapbUpPOBAJ B 3HAYUTEIBHBIX IIpeJieiax. DTo
00yCIIOBIIEHO Pa3IUYMsIMH B pEakLUy Ha OKPYKa-
OIII€ YCIIOBHSI, BKIIOYas KOJUYECTBO OCAJIKOB U
Ipyrue (QaxTopbl, BIUAIOIIME Ha POCT JEPECBHEB
(Fomockoxkos I1., 1949:6).

Tadmuua 1 — Jlunamuka pocrta Gepe3sr 60poaaBIaToi

[lo mpoBeneHHBIM HAyYHBIM HCCICIOBAHHSIM
3a mectuiaeTHU niepuon, B 2023 romy Gepe3a 60-
ponauaras (Betula pendula) gocturia BeICOTHI 10
2 M, muaMeTp cTBojia 4 CM, a TOMOJIb TamaccKuid
(Populus talassica) moctur BBICOTHI OT 2,5 10 3 Me-
TpOB u quameTpa crBoja 5 cM. (Tabmmma 3).

Bepésa mosucras, umm Oepésa GopomaBuaTas
(mat. Bétula péndula) — Bun pactenuii pona bepésa
(Betula) cemeiictBa bepésosbie (Betulaceae). LBeT-
KW 3€JICHBIC, TUIOCKUE HETMPaBIIbHON (OpMBI, 1 cM.
L[BeTeT ¢ Hayana MIOHS 0 KOHLA HIOHA. Yaie Bce-
ro nBetenne umrtes 15 — 20 nuei. JIuctes y pacrte-
HUSl CPaBHUTENIBHO MEJKUeE, JIMHOHN 4 — 7 cM. Dop-
Ma pOMOHMYECKH — STUIICBHJIHAS, C 3a0CTPSIFONIIMCS
KOHYHMKOM M 3y04aTbiMu Kpasimu. [locie packpbiTus
JIMCTOBAs IUTACTHHA UMEET MIAJKYIO M JTHUIKYIO 0-
BEPXHOCTh. V3HaHOYHAs CTOpOHA JMCTBBI MAaTOBO
— 3eJIeHas, a JUIeBas — IIIAHIIEBas, TEMHOTO 3elie-
HOTO OTTeHKa. Kak mpaBWIIO, JHCTOBBIC YEPEIIKH
HE/IJIMHHBIC B JIBa MITU TPU pa3a Kopoue, 4eM JIHCTO-
BBIC TUIACTHHEI. JIETOM OKpacka JIUCThEB SIPKO — 3¢-
JIeHast, OCEHBIO kenTas, OpoH3oBas. bepesa mosuc-
7asi HAYMHACT TUI0IOHOCUTH B BO3PACTe JIECATH JIET.
Hadano u KoHell IIBETEHHUs amlpesib — Mal MecsIbl
OJIHOBPEMEHHO C pacIycKaHueM JUCTheB (Mapu-
xoBckuit U., 3Bepes M., 1970:211 ).

Hacaxnenue [Tnomane, ra Ton Bericora (cM, M) Jlmametp cTBOIA B KOpE (CM)
2018 20 cMm 0,5cm
2019 60 cm 0,7 cm
2020 80 cMm 0,9 cMm
Bepesa 6oponasuaras 1
2021 Im 1 cm
2022 1.5m 2cMm
2023 2,0 M 4 cMm

Tomonp Tamacckoro OTHOCUTCS K CEMEN-
cTBY MBOBBIX (cem.Salicaceae Lindl). CemeiicTBO
MBOBBIX BKJIIOYaeT okojio 400 BHIOB, BXOIALIUX
B cocTaB Tpex pomaos: Tomois (Populus, 25 — 30
BuI0B), uBa (Salix, 350 — 370 BumOB) U 40O3EHUS
(Chosenia, 1 Bun). Pox, k KoTOpOoMy NIPHUHAIIEHKUT
TONOJIb, Ha3bIBaeTcsa Populus. DToT poxa BKIOYaeT
MHOKECTBO BHJIOB JIEPEBHEB, CPEIN KOTOPHIX B AJI-
MaTHHCKOM 3allOBeJHUKE U3BeCTHBI poj. Populus
— Tomomnb, Populus talassica Kom — Tomomns Tamac-
ckuii, Ocuna — Populus tremula L. Tonoas — 3T0
JIPEBECHOE PACTEHHE, XapaKTEPU3YIOIIEeCs PAIOM

OTJIMYUTEIIBHBIX YePT, TAKMX KaK TOJIIIMHA CTBOJIA,
BBICOTA, CBETJIas OKpacka W (popMa KpPOHBI, KOTO-
pas MOXeT ObITh MUPaMUATBHONW WU OKPYTJIOH.
OnHaKo, 3TH OCOOEHHOCTH THUIMYHBI UIsT OOJIb-
IIUHCTBA MPEJCTABUTENICH CEMEHCTBA TOMOJICBBIX.
TeMm He MeHee, KaKIBIM BHJ TOIOJS MMEET CBOH
YHUKaJIbHbIE 0COOCHHOCTU. B AnMmaTHHCKOM 3a-
ITOBETHUKE KOpa TOIOJISI cepas M TIIaaKasi, HHOTIa
C 3€JICHOBAaTBhIM OTTEHKOM. [[BeTeHHe OOBIYHO Ha-
YUHAETCS B alpelie, a MI00HOIIEHNE MTPOUCXOIUT
B ampelie — Mae Mecsie. B Monogom Bo3pacTe To-
ITOJTh PACTET OYCHH OBICTPO W MPEATIOUYNTAET CBET.
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OH XOpOoIIO NEPEHOCUT 3UMHHUE yCIoBHUs. Tomnois
OOBIYHO HaYMHAeT (POPMHUPOBATH CEMEHA TOJb-
KO Toclie NOCTUKeHus Bo3pacta ot 10 mo 12 mer
(Uapés II., 2019:121). JIucTtpst Ha KOPOTKHUX TO-
Oerax OKpyriible, IJIHMHON OT 3 10 7 CAaHTUMETPOB
Y IIUPUHOHN OT 3 710 6 CAaHTHMETPOB, C 3yOUATHIM
kpaeM. OHM pacmyckaroTcss npuMepHo depe3 20
nTHEl mocie Havdana 1Betenns. OceHHss packpacka
JUCTHEB HAYMHAETCS B aBTyCTe — CEHTS0pe, a ona-

Tabauna 2 — /lunamuka pocra Tonosst Tanacckoro

JIEHUE JIUCThEB 3aKaHUMBAeTCA B OKTIOpe. JIuCThs
OKpAIIMBAIOTCS B OPAH)KEBbIE U 30JI0TUCTO — KEJ-
ThIC TOHA, MPUJIaBasi 1ePEBY BEIUKOJICIHBIN JEKO-
paTUBHBIN BU/I.

AHanu3 NaHHBIX O BBICOTE U JUAMETpPE CTBOJA
NIEPEBLEB, MPEICTABICHHBIX B TAOMUIIAX W HA PH-
CyHKax, MOKa3bIBA€T YCIICUIHOE PAa3BUTUE U POCT
JIEPEBBEB TOCJIE CXOJ/ia CEJIEBOr0 MOTOKA Ha y4eT-
HOM TIIOIIAIH.

Hacaxnenne IInomanp, ra Ton Bricora (cMm, M) JlmameTp cTBOMNA B KOpE (CM)
2018 30 cm 0,4 cm
2019 60 cm 0,6 cm
2020 80 cm 0,7 cm
Tonons Tamacckoro 1
2021 1,40 m 1 cm
2022 22wm 3cMm
2023 3.0m ScMm

Tadmuua 3 — Cpeanee npupamienue 3a 6 yet (2018-2023)

Hacasknerie Bhicora (cM) CpenHee pupaIIeHNAE BBICOTEI CpenHee npupainieHue
(cm/rom) nuaMeTpa (MM/Toj)
Bepesa 6oponaByaras 200 33,33 5,6
Tonosnps Tanacckoro 300 50,00 7,6

Amnanu3 TabiuIbl TOKa3bIBAET, YTO TOMONbL Ta-
nacckuit (Populus talassica) nemoncTpupyer Oosnee
BBICOKYIO CKOPOCTE pOCTa 10 CPAaBHEHHUIO ¢ Oepe3oit
ooponaBuaroii (Betula pendula). Tomonp Tamac-
CKHii BBIpoc Ha 50 ¢cM B BBICOTY B 7,6 MM B nIHa-
METpe B TO/, B TO BpeMs Kak Oepesa OopojaByaras
npubaswmita 33,33 cM B BEICOTY | 5,6 MM B IHAMETpe
3a rof.

PesyabTatel u 00cyx1enne

[TosryueHHble JaHHBIE TOJUYEPKUBAIOT BIUSHUE
KIIMMaTHYECCKUX yCJIOBI/Iﬁ Ha IponecChbl €CCTCCTBCH-
HOT0 JIecOBOCCTaHOBINIEHHs. CeneBble MOTOKU MOTYT
SHAYUTCIIBHO U3MCHATH COCTAaB IIOYBEI, €€ CTPYKTY-
py u Tekctypy. Ilocne ceneBoro moroka rnousa mMo-
JKET COACPKATDH OOJIbIIIE WIIM MEHBIIIE ITUTATETLHBIX
BEIIECTB, YEM JI0 HEro, YTO BJIMSET HA POCT pacTe-
Huil. CesieBble IOTOKU — 3TO MOIIIHOE €CTECTBEHHOE
SIBJIGHUE, KOTOPOE MOYKET MPUYMHHUTH 3HAYUTEIb-
HbIe yIIepObl JecHoi kocucteme. JlanHoe mcce-

JIOBaHUE HANPABJICHO HA OLEHKY CKOPOCTH M Xa-
PaKTEPUCTUK BOCCTAHOBIICHHS JIECHON YKOCUCTEMBI
MOCJIe CENIEBOr0 MOTOKA C WCIOJIb30BAHUEM CPaB-
HUTEJBHOTO aHaJIn3a pocta Oepe3bl OoporaBUaTOn
(Betula pendula) u tomonst Tamacckoro (Populus
talassica).

B paGore mpeacraBieHbl pe3ysbTaThl IECTH-
netTHUX wuccienoBanuii (2018-2023 rr.), mpose-
JIEHHBIX TIOCJIE CXOJla CEeJeBOro MoToka. B xoje
WCCIICJIOBAaHUN OBIJIO BBISIBICHO (hopMHUpOBaHUE
MSITKOJIMCTBEHHBIX JIECOHACAKIACHUN Ha TIOMIAaN
1 rexrapa. bbun u3yueHBI CPOKM M TMPOJOIDKH-
TEIBHOCTh (DEHOJOTUYECKHUX SIBIICHHI: BECCHHETO
npoOyXAeHUsl, POCTa, IBETCHUS M IUIOJOHOIIE-
Husi. [IpoBeseHa oneHka TUHAMHKH POCTa 3elie-
HBIX BETOYEK, a TAK)KE M3MEPEHO AMAMETpP CTBO-
Ja JIepeBbeB Ha YYETHOHM TUIOIIAJAH C TOMOIIBIO
M3MEPUTEIBHON JIEHTHI U MepHOU Buiku. B 2018
TOJIy MOJIOJBIC TOTOJS M Oepe3bl B ATMAaTHHCKOM
3arnoBeAHUKE ObLTH HeOONbIMMHU: TOnos — 30 cM
B BicoTy U 0,4 cM B auamerpe, Oepe3sl — 20 cM B



J1.b. AGunranuen

BbicoTy M 0,5 cM B quametpe. B 2019 u 2020 ro-
Jlax M3-3a yKapbl OHU pociii MeuieHHo. OHAKo, B
2021 u 2022 romax oOWJIBHBIE TOXKIH B Mae-HIO-
JIe TI03BOJIMIIM JIepeBbsiM ObicTpo pactu. Y bepe-
3Bl MIpHUpAIEHUE B BBICOTY gocTrano Ha 1 — 1,5
MeTpa U Ha 2 CaHTHMETpa B JUaMeTpe, B TO Bpe-
Ms Kak y tonois Ha 1,40 — 2,2 mMeTpa B BBICOTY U
Ha 3 cantumeTpa B auamerpe. K 2023 roxy 6110
YCTaHOBJIEHO, 4YTO Oepe3a OoponaByaTas JOCTUTIIA
BBICOTY 2 MeTpa ¢ nuaMmeTrpom 4 cm, a Tomouspb Ta-
Jmacckuit — ot 2,5 10 3 METPOB € AUAMETPOM 5 CM.
HaGmronennst mokasanu, 4TO COOTHOIIIEHHUE JIECO-
BoccTaHOBJIeHUs coctaBuio 70% mns Gepessl 0o-
pomasuatoit u 30% mist Tomons Tamacckoro. D10
CBHJICTEICTBYET O TOM, UTO Oepe3a OoJjiee ycmen-
HO BOCCTAHABJIMBAETCS TIOCTIE CEJIEBOTO TMOTOKA U
npeobiazaeT B paCTUTEIBHOCTH YUYETHOW IUIOMIa-
nu. Jlanuabie HAOMIOACHUN TONTBEPIKIAIOTCS BH-
3yaJbHO: Ha YYETHOHW IUIOIIAAM 3aMETHO OOJIbIIe
Oepes, ueM TOToJICH.

B Hacrosiiee BpeMst BEICOTa MSTKOJTUCTBEHHBIX
JIeCOHACAKCHHH, TaKNX Kak Oepesa OopomaByaTast
(Betula pendula) u tonons Tamacckuit (Populus
talassica), kone6nercs ot 80 cMm 10 5 MeTpoB. DTO
CBHUJICTENILCTBYET 00 YCIICLIHOM Pa3BUTUHU U POCTE
JIEPEBBEB, UTO SIBISICTCS MTOJIOKHUTEITBHBIM HH KA~
TOPOM E€CTECTBEHHOTO JIECOBOCCTAHOBJICHUS. Jlis
Oosee rTyOOKOTO M3y4eHUS! BapHaOEIbHOCTH TPH-
pocTa 1 (aKTOpOB, BIMSIOIIMX HA YCIHEIIHOE pa3-
BUTHE MSTKOJIMCTBEHHBIX JICCOHACAK/ICHUH, TOTpe-
OYIOTCSI TOTIOTHUTENbHBIC HAYYHBIE HCCIICTOBAHUSI.
OTH HAOJIOICHUS TTOTUCPKUBAIOT YCIIEX €CTECTBEH-
HOT'O JIECOBOCCTAHOBJICHHS B T€UCHHE TIEPHOAA Ha-
YYHOT'O UCCIIEIOBAHMUS U BAKHOCTH TOJIJICPIKKH T10-
JOOHBIX MPOILECCOB Ul BOCCTAHOBJICHUSI JIECHBIX
9KOCHCTEM.

3akjaoueHmne

Hayunble uccnenoBaHusi MPOBOJUINCH BU3Y-
AIBHO Ha TEPPUTOPUH AJIMATHHCKOTO 3allOBEJHH-
Ka B yuense pexu IIpaBoro Tanrapa, Tanrapckoro
ydacTka Ha BbeicoTe 1230 M Haj ypoBHEM Mops TO-
CJIE CXO/a CEJIEBOTO MOTOKA B TEUEHHE JCBSITH JIET
(2014 — 2023 rr.). B X018 UccnenoBanuu OBLIO 3a-
(UKCHPOBAaHO €CTECTBEHHOE BO30OHOBIICHHE Jieca,
NPEACTaBICHHOT0 MIATKOJUCTBEHHBIMH JIECOHACAXK-
nenusiMu 0epé3nl Ooponasdaroit (Betula pendula) n
tonoist Tamacckoro (Populus talassica). B mepBbie
Tpu rona (2014 — 2016 rr.) mocne ceneBoro MoToka
MPOIIECC BOCCTAHOBJICHUSI MPHUPOIHOM Cpedbl Tpe-
0OBaJI 3HAYUTETHHBIX BPEMECHHBIX U YCHIIMHHBIX 3a-

Tpat. Ucxons u3 mectunernux HaOmroaeHui (2018
— 2023 1T.) ¥ B IOCTEAYIOMINE TOMBI, C TIEPUOTUIC-
CKMMH U3MEPEHUSIMU pa3 B 2 — 3 rojia, ObLUTH BBISIB-
JeHBI pe3ynbTaThl. OOBEKTOM HCCIICIOBAHUS CTall
TpPEeTHil TOA mocie cxoja ceneBoro noroka B 2018
roay, OBUIO OTMEYEHO €CTECTBEHHOE CEMEHHOE
BO300HOBIJICHHUE (JIeco3apalnuBanue) 0epé3pl Oopo-
nmaBuaroit (Betula pendula) u Tomons Tamacckoro
(Populus talassica). DToT mponecc OblT CTUMYIH-
POBaH €CTECTBCHHBIMH MPUPOIHBIMH SIBICHUSAMU, B
pe3yJibTaTe KOTOPBIX CEMEHa 3THUX JPEBECHBIX I0-
pOA MONaJId Ha OTKPBITHIA T'PYHT IO, BO31EUCTBU-
eM Berpa. B pe3ynbTare NpOBEICHHBIX HAYYHBIX
WCCIIEIOBAHNN B TCUCHHE IIECTHIIETHETO MEPHOJIA
(2018 — 2023 rr.), mocne cXoja CEJICBOTO IMOTOKA
OBUTO 3a(PMKCHPOBAHO ECTECTBEHHOE BO300HOBIIE-
HUE Jieca, MPEJICTABICHHOTO MSTKOJUCTBEHHBIMH
necoHacaxxaeHusiMu Oepésnl OoponaBuaroit (Betula
pendula) u tomonst Tanmacckoro (Populus talassica).
DTOT TpoIecC SBISIETCS BaXKHBIM MEXaHHU3MOM,
B paMKax KOTOpPOTO MPUPOJHAS Cpella CTPEMHUTCS
BOCCTaHOBUTH CBOKO CTPYKTYPY U (DYHKIIUH TOCIE
BO3JICHCTBHSI CENEBBIX MOTOKOB. CelieBbIe TOTOKH,
BBI3BaHHBIC MPOJIMBHBIMU JIOKISMH, TassHUEM CHE-
ra Wiv JApYruMH (QakTOpamu, CIOCOOHBI MPUBECTH
K CEpPbE3HBIM pa3pyLICHUSIM MPUPOJHON Cpejbl.
BoccraHoBUTENBHBIE TIPOIECCHl MOTYT 3aHUMATh
pa3Hoe BpeMsi B 3aBHCHMOCTH OT MHTEHCHUBHOCTH
CEJICBOTO TMOTOKA, JIOKAJThHBIX KIMMATHYECKHX YC-
noBuit U nApyrux ¢akropoB. OmHAKO, HECMOTPS Ha
pa3zHoOOpasue BBI3BIBAIOMIMX (DAKTOPOB, MPHPO/I-
HBIC CHCTEMBI, KaK MTPaBUIIO, 00IaJA0T yIUBUTEIb-
HOW CIIOCOOHOCTBIO K CaMOBOCCTAaHOBJICHHUIO. Ta-
KHM 00pa3oM, pe3ysbTaThl HAIIETO HCCIICTOBAHMUS
[TOTYEPKHUBAIOT BAXKHOCTh M I(PPEKTUBHOCTH €CTE-
CTBEHHOTO TIPOIIeCcCa JIECOBOCCTAHOBJICHHUS, KOTO-
PpBIii IMEET KPUTHYECKOE 3HAYCHHE JIJTsI COXPaHEHUS
9KOJIOTHYECKOTO paBHOBECHS M OMOpPa3HOO0pasHs B
peruone.

B Oyaymem mnaHupyercss TpPOJIOIDKUTH Ha-
YVYHBIC HCCICOBAaHHUS B OO0JIACTH (POPMHPOBAHHS
MSTKOJIMCTBECHHBIX JIECOHACAKIACHUH M MPUPOCTA
JICPEBbEB PA3IMYHBIX MOPOJI HA YUETHOU TUIOIIAIH
AIMaTUHCKOTO 3aroBeaHMKa. Llemb wccimemoBa-
HUI — OLICHUTH TEKYILEE COCTOSIHUE ECTECTBEHHOTO
BO30OHOBIJICHHUSI TIOCTIE CEJIEBOTO TMOTOKA, a TaKXkKe
V3YYHThH BIHMSHUAC PA3UYHBIX (AKTOPOB HA YKOCH-
CTEMy JaHHOW yYETHOH IUIOmMAau. DTH HAyYHBIC
WCCIIeIOBaHUS OYIyT HAPABJICHBI HAa YTIyOJICHHOE
M3y4YEeHHE TIPOILIECCOB ECTECTBEHHOTO JIECOBOCCTA-
HOBJICHUSI U €T0 JMHAMUKHU IOCIIe TPUPOIHBIX Ka-

TacTpod.
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TEOPETUYECKMUE N METOAOAOTNUYECKUE TTOAXOADI
K OMNMPEAEAEHUIO TEOTPA®UNYECKOTO ®AKTOPA

INoHsTHe «reorpachryeckme NPeAnoCbIAKU» OTHOCUTCS K hakTopam, KOTopble 06pasyloTcs U3 no-
AO>KEHMS pernoHa Ha KapTe. [1peAnOCbIAKM MOTYT OXBaTblBaTb KAMMAT, peAbed), MOYBEHHbIA MOKPOB,
NMOBEPXHOCTHbIE BOAbI, PACTUTEAbHbIN M SKUBOTHbIA MUP, @ TaKXKE PACNIOAOXKEHNE 0ObeKTa OTHOCUTEAb-
HO APYrmx pernoHoB. ['eorpacmueckme NpeAnoCbIAKM OKasblBAIOT BAMSIHME HA BCE CTOPOHbI XKM3HU U
AESTEAbHOCTM AIOAEN B 3TOM PErMoHe, a TakXKe Ha pa3BUTME XO35MCTBA CTPaHbl B LieAoM. Lleabto nc-
CAEAOBAHMS CTATbM SBASIETCS PACCMOTPEHWE TEOPETUYECKMX U METOAOAOTMYECKMX NMOAXOAOB K Onpe-
AEAEHMIO MOHATUS reorpadmnyeckmin PakTop 1 reorpaduyeckme npeAnOCbIAKM, 3BOAIOLMIO B3FASAQ Ha
reorpauyeckmit hakTop B HayKe, M3MEHEHNE POAU MPUPOAHOM CPEAbI HA MPOTIXKEHNN CTAHOBAEHUS
Hayku. AQHHOE MCCAEAOBAHME SIBASIETCS BaXKHbIM, TaK Kak 3HaueHue reorpauyeckmx npeAnocbIAOK
6yAeT Bo3pacTaTb C pasBUTMEM FAOOGAAbHbBIX MPOrHO30B, CBA3AHHbIX C aHAAM30M AeULIMTA NMPUPOA-
HbIX PECYPCOB M rAOOAAbHbBIX MPOOAEM. METOAMKA MCCAEAOBAHUS BKAIOUAET TEOPETUUECKUI (ACAYK-
Lms1), CPABHUTEABHDBIN M AOTMYECKMIT METOABI. B pe3yAbTaTe nccAeA0BaHMS COCTAaBAEHA CPABHMUTEAbHAS
TabAmua 06 M3MEHEeHUM MOAXOAA K TPAKTOBKE MOHATUSI reorpacduyeckoro aktopa. B 3akaloueHme
NCCAEAOBaHMSI BbIAO OMPEAEAEHO, UTO C YYETOM Pa3BUTUS OOLLECTBA M3MEHSIAOCh OTHOLLEHUE K MpU-
POAHOM CpeAe Kak BaXKHOMY MCTOYHMKY CYLLECTBOBaHMUSI rocyAapcTB. MccaeaoBaHue HeceT B cebe
NPAKTUYECKYIO LLlEHHOCTb AAS TEOPETUYECKOM reorpadum, Tak Kak reorpadmyeckmin aktop onpeae-
ASIE€T BO3MOXKHOCTb U OFPaHNYEHME AAST Pa3BUTUS CEAbCKOIO XO35MCTBA, MPOMBILLAEHHOCTHN, TOPrOBAM,
a Tak>Ke BAUSATb Ha 06pa3s >KU3HW, KYAbTYPY U COLIMAAbHbBIE OTHOLLEHUSI.

KatoueBble cAoBa: reorpadmueckme npeAnocbIAKK, reorpauryeckas cpeaa, 3BOAIOLMS B3rAsAa Ha
reorpaguyeckme hakTopbl, reorpapmryecknin AETEPMMHM3M, reorpamryecKmii HUFMAM3M.

G.S. Akhmetbekova*, A.A. Saipov

Eurasian National University. L.N. Gumilev, Astana city, Kazakhstan
*e-mail: gulnara-——89@mail.ru

Theoretical and methodological approaches
to determining the geographical factor

The concept of «geographical preconditions» refers to factors that are formed from the geographical
location of a particular region. Prerequisites may include climate, topography, soils, water resources,
flora and fauna, and its geographic location relative to other regions. Geographical prerequisites influ-
ence various aspects of the life and activities of people in this region, as well as the development of the
economy as a whole. The purpose of the article’s research is to consider theoretical and methodological
approaches to defining the concept of a geographical factor and geographical prerequisites, the evolu-
tion of the view of the geographical factor in science, the changing role natural environment during the
development of science. This study is important, since the importance of geographical premises will
increase with the development of global forecasts associated with the analysis of natural resource short-
ages and global problems. The research methodology includes theoretical (deduction), comparative and
logical methods. As a result of the study, a comparative table was compiled on changes in the approach
to the interpretation of the concept of geographical factor. At the conclusion of the study, it was deter-
mined that, taking into account the development of society, the attitude towards the natural environment
as an important source of existence for states has changed. The study has practical value for theoretical
geography, since the geographical factor determines the possibility and limitation for the development
of agriculture, industry, trade, and also influences lifestyle, culture and social relations.

Key words: geographical prerequisites, geographical environment, evolution of the view of geo-
graphical factors, geographical determinism, geographical nihilism.
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TeOpeTI/I‘{eCKI/IC 1 METOHOJIOTMYECKUE NOAXOABI K OITPEACICHUIO reorpaq)lzmecmro q)aKTopa

I.C. Axmet6ekoBa*, A.A. Camnos

Eypasus yaTTbIK YyHUBepcuTeTi. A.H. T'ymunaes, ActaHa k., KasakcraH
*e-mail: gulnara—89@mail.ru

leorpadpnsaabik, PakTOPAbI aHbIKTAyAbIH,
TEOPUSIABIK, DAICTEMEAIK TaciAAepi

«[eorpausaAbIK, aAFbILLIAPTTAP» YFbIMbl GEAriAl 6ip alMaKTbiH reorpadUsaAbIK, OPHbIHAH KAAbIM-
TacatbiH (hbaKTOpAapAbl GiAAIpEAi. AAFbI LLAPTTApFa KAMMAT, >kep Beaepi, Tonbipak, Cy pecypcraphbi,
OCIMAIKTED MEeH >aHyapAap AyHUWecCi, OHblH 6acka anmakTapra KaTbICTbl reorpausAbik, OpHaAacybl
>KaTaAbl. [eorpadmsiAbIK, aAFbilapTTap OCbl alMaKTaFbl aAaMAAPABIH, 6Mipi MeH KbISMETiHIH, 8pTYpAi
acrekTiAepiHe, COHAAM-aK, TyTacTal aAFaHAQ SKOHOMMKAHbIH, AaMybIHA 8Cep eTeAl.

MakanaHbIH 3epTTey MakcaTtbl — reorpausiAblK, (hakTop YFbIMbIH aHbIKTayAblH TEOPUSIAbIK, >KaHe
9AICTEMEAIK TOCIAAEPIH aAFbILLIAPTTAPbIH, FBIABIMAAFbI FeorpachmsIAbIK, (hakTOpFa K63KapacTblH 3BOAIO-
LMSICbIH, FBIABIMHbBIH AaMy GapbICbiHAAFbI TAOMF OPTaHbIH POAIHIH, ©3repyiH KapacTbipy. bya 3epTTey
MaHbI3Abl, OIUTKEHI reorpamsAbIK, Yit->KaAapAblH MAHbI3AbIAbIFbI TAOWUFU PECYPCTAP TaMLbIAbIFbI MEH
skahaHAbIk, Tpo6AemanapAbl TaasayMeH 6aiAaHbICTbI SkahaHABIK, GOAXKaMAAPAbI 83ipAey Ke3iHAe apTa-
Abl. 3epTTey sAiCTEMECi TEOPUSABIK, (AEAYKLMSI), CAAbICTbIPMAAbI K8HE AOTUMKAAbIK, SAICTEPAl KaMTU-
Abl. 3epTTey HaTUXKeCiHAEe reorpausAbIK, hakTop TYCIHIMH TYCIHAIpYAEri Ke3kapacTarbl e3repictep
TypaAbl CaAbICTbIPMAAbI KECTE KYPaCTbIPbIAAbL. 3ePTTEYAIH KOPbITbIHABICbIHAQ KOFaMHbIH, AaMybIH ec-
Kepe OTbIPbIN, MEMAEKETTEPAIH OMIp CYPYiHIH MaHbI3AbI KO3i peTiHAeri Taburn opTara AereH keskapac
@3repreHi aHbIKTaAAbl. 3epTTEYAIH TEOPUSABIK, reorpacdumst yiliH NPAKTUKAABbIK, MaHbI3bl 6ap, ONTKEHI
reorpausiAbiK, (hakTOP ayblA LAPYyaLUbIAbIFbIHbIH, O©HEPKSCIMTIH, CayAaHbIH AAMYbIHbIH MYMKIHAIT MeH
LUeKTeyiH aHbIKTalAbl, COHbIMEH KaTap eMip CaATbiHAa, MOAEHMETKE >KOHe SAeYMETTIK KaTblHacTapfa

acep eTeA|.

Ty#iH ce3aep: reorpadmsAbIK, aAFbilLiapTTap, reorpausaAbik opTa, reorpadmsaAbiK, hakTopAapra
Ke3Kapac 3BOAIOLMACDI, reorpaUsAbIK, AETEPMUHU3M, reorpatOUaAbIK, HUTUAM3M.

BBenenune

[IpuponHbie yCIOBUS W TPHPOIHBIE PECYPCHI
SIBJISIFOTCS TTPEINOCHUIKON WHANBHYaIbHON U KOJI-
JIEKTHBHOM AesaTeIbHOCTH oO1ecTBa (Matsa K.A. et
al., 2014:90). B Tpynax uccienoBateieid U y4eHbIX
MIOHSITHE «Te0TpaPUUECKUe MPEIMOCEUIKI» U «T€0-
rpaduyeckue (HakToph» YacTO pacCMaTPUBAIOTCS B
KOHTEKCTE BIHMSIHHS Ha Pa3JIMYHbIC acIeKThl 00IIe-
CTBEHHOM, YKOHOMUYECKOU, KyJIbTYpPHOU >KU3HHU, a
TaKXKe Ha CIIOCOOBI MBIIIICHUS PA3IMYHBIX KYJIbTYD
n nanuit (Nisbett R., 2004:25). O0bexToM Hare-
r0 WCCIIeIOBaHUs SIBISETCS TEPMUH «reorpaduye-
ckuil (haKTop» M OCOOCHHOCTH HM3MEHEHHUS B3TJIs-
JIOB YUEHBIX Ha OIpEJICICHNEe U 3HAYCHUE JTaHHOTO
TepMuHa. Bo MHOTHX paboTax MmpH U3Y4YCHUHU pas-
BHTHS JIFOOOT0 reorpapuueckoro 00beKTa akTHBHO
HU3y4aeTcsi Pojib TeorpaduuecKux MPEeArnoChlIOK
B DKOHOMHUYECKOM pa3BuTuu (Sansyzbayeva A. et
al., 2021:502). I'eorpaduueckue (GakToOpbl, TaKUe
KaK KJIUMAT, JJOCTYITHOCTh PECYpPCOB, U MPUPOJIHBIC
Oapbepbl, BIUAIOT Ha UCTOPUUYECKOE Pa3BUTHE I[H-
BHJIM3AIMi U (GOPMUPOBAHKUE PA3NIUYUIA B YPOBHE
passutus crpan (Diamond J., 1999:98). M3menenus
B BO33PEHHSAX Ha POJIb reorpaduieckoro Qaxropa
B Pa3BUTHH OOIECTBA MMEIOT MMPAKTHYECKOE U Te-
opeTtnueckoe 3HaueHue. [lonHnManue 3Toit posu 1o-
3BOJISICT (DOPMHUPOBATH COBPEMEHHYIO HJICOJIOTHIO
OTHOIIIEHUH MKy OOIIECTBOM M MPUPOIHOHN cpe-
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JIOW W OTPENIeNATh MPUOPUTETHI B CHCTEME 00IIe-
CTBO — MpHUpoIHast cpena. Pa3Butue rocyaapcts u
[UBUIIU3AIMNA TIPUBENIO K BBIICICHUIO Pa3IMYHBIX
reorpa)uuecKux MPEIOChUIOK, KOTOPHIC BIIHSIOT
Ha DKOHOMHUKY, MOJIUTHKY, NPUHITAE BAXKHBIX M-
TUIOMAaTUYECKUX PELICHNH U colMaibHbIe peodpa-
3oBanus B crpane (Rahman M., Nigar N., 2015:30).
Ponb reorpaduueckux pakropoB TeMm Oosblle, YeM
OoJpIllee MECTO OHM 3aHMMAIOT B cOCTaBe OOIe-
CTBEHHOW CHCTEMBI, OCOOCHHO B COCTaBe MPOU3BO-
nutenbHBIX cni (Czuczor K. et al., 2023:801). MubI-
MU CIIOBaMH, pOJib reorpapuuecknx (Gpakropos TeMm
Oouiblile, YyeM JpeBHee mnepuoj. Hampumep, ¢ pas-
BUTHEM CEJILCKOI'0 XO3SMCTBA U MPOMBIIIJICHHOT'O
MPOU3BO/ICTBA, 3HAYUTEILHOE BHUMAHHE YICISIIOCh
JOCTYIMHOCTU TJIOJOPOAHBIX 3€MEJIb U HIPUPOJHBIX
pecypcoB. B 0ojee coBpeMeHHBIX M Pa3BUTHIX 00-
HIeCTBaxX 3HAYMTEIbHOE 3HAYCHUE IPHOOpETaeT J10-
CTYI K COBPEMEHHBIM TEXHOJIOTHSIM W HHHOBAIIHSIM
(Mustafayev Z. et al., 2024:21). Ponb reorpaduye-
ckoro (haktopa MEHsIaCh B Pa3HbIe UCTOPUICCKUE
3MOXHM, OCOOCHHO B OTHOIICHUH JIOMUHHUPYIOIIECTO
npupoHoro pecypca (Hernandez-Bedolla J. et al.,
2017:2013).

MaTepHaJ’IBI U ME€TO/bI

TeopeTuKko-MeToI0JOrMYECKYI0  OCHOBY — HC-
CJIEZIOBAaHMSI COCTaBWJIM TEOPETUYECKUE BBIBObI
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3aIaIHbIX, POCCHMCKUX M OTEYECTBEHHBIX YYCHBIX.
B crathe HCIOJIB30BaH METOJ| CPAaBHUTEILHO-TEO-
rpaduyeckoro aHamu3a — IyTeM CO3JIaHUS TaOIu-
116l OBLJIM CHCTEMATHU3UPOBAHBI B3TJISIBI YUCHBIX HA
ornpezeneHue reorpadguueckoro pakropa u Mpearo-
cbUI0K. C MOMOIIBIO0 TEOPETUYCCKOTO U JIOTHUYECKO-
TO METOJ/IOB ObLITM COOPAHBI JJaHHBIE 00 U3MCHEHUH
pomu reorpaduyeckoro pakropa B pa3pe3e HCTOPH-
YECKHUX AMOX:

- B IICPHOJI IOMHYCTPHAIBHOM CTaaquu oOpa3s
JKU3HU Y€JIOBEKa MOJTHOCTHIO 3aBUCEI OT MPHUPOJI-
HBIX YCJIOBHH, a ero ajanTaius Obljia KJIUYEBBIM
¢dakTopoM paszButus oOmectBa. B arpapHo-pe-
MECJICHHOM OOIIECTBE MPOMCXOIUT H3MECHEHHUE
B3aMMOOTHOIIICHUI MEXy YEIOBEKOM M IMPHUPO-
JIOH, TaK KaK HAUMHACTCS OCO3HAHHOE U aKTUBHOE
npeoOpa3oBaHUe OKpYyXaromel cpeaspl (Hampu-
Mep, Uppuraius, BeIpyOKa JeCOB, BHECCHHE Y0-
OpeHnnii);

- Ha ATAIe UHIYCTPHAIbHON CTaJUU MOSBIISICTCS
yOeXIeHrE, YTO YEeIIOBEK CTAJl XO3SIMHOM MPUPOJIBI,
MIPEOI0JICBast €€ OrPAaHUYCHUS U YBCIIMYHMBAsI CBOE
BO3/IeiicTBHE Ha Hee. OJJHAKO BO3HUKAIOT MTPOTUBO-
peurss MEXKIy YCJIOBEYECCKOH JIEATEIbHOCThIO U
OKpY>Karolel cpeioi n3-3a XUIHUIECKON IKCILTY-
aTallii PeCypCoB;

- Ha TOCTUHAYCTPUAIBHOM CTaJuU BIHSHHC
YeJIOBEKa Ha IMPHUPOAY CTAHOBUTCS TJI00ATBbHBIM,
HETaTUBHBIC TIOCJIEIICTBUS JIOCTUTAIOT MHUKA, YTO
MPUBOJUT K (DOPMHUPOBAHUIO SKOJIOTHYECKOTO CO-

3HAHUS ¥ IPUHSATHIO MEP JUISl COXPaHEHUS TPUPOIBI
Ha MEXJIyHAPOJHOM YPOBHE.

B pesynbrate ananusza 3HaueHus reorpadu-
yeckoro (akropa B pas3HbIe MEPUOJIBI COCTABICHA
CpaBHHUTENbHAS TAONHIA, MMOKAa3bIBAIOIIAs 3BOJIIO-
U0 B3TJISIIOB HA OOBEKT HCCIIE0OBAHHS.

Pe3y.]'ll)TaTbl " oﬁcymz]elme

PaccmoTpeB monxoapl K MOHMMAHUIO OTHOIIIE-
HUM MeXIy NpUpPOJOH M OOIECTBOM, aBTOpaMu
chopMyTUpPOBaH BBIBOJI, YTO OTHOIIEHNE K Te0oTpa-
(uyeckomy (mpupomHOMY) (DaKTOpy B pasBUTHU
o0IecTBa M3MEHSJIOCH OT AMOXHM K 3IMO0Xe 10 Me-
pee pa3BUTHS HayKu, OOIIECTBa, a TaKXKe M0 Mepe
W3MEHEHHUS TPHUPOIHBIX YCIOBHH U COKpAIICHHS
MIPUPOJHBIX pecypcoB. Eciu B aHTHYHBIN nepHoa
U CpeIHHe BeKa MBICIHUTEIN PACCYXAAIH O POIH
MPUPOAHOTO (aKkTopa, a B3TISIIBI HCCIeAoBaTEICH
XVI-XVII BekoB HampaBi€Hbl Ha PacCMOTPEHUU
KJIMMAaTa B )KU3HHU 001ecTBa, To B XIX Beke OT Mmo-
MCKa YeJ0OBEYECKIX OCHOB MTPUPOIBI TIEPEIIIITH K UC-
CJIEJIOBAHHIO HCTOPUYECKHX KOPHEH COBPEMEHHBIX
sarneHnit npupoxasl. [logpobuee ananmus reorpadu-
4ecKoro (axTopa ObUT 1aH MCCIeJ0BATENsIMH B Tie-
puon XVIII-XX BekoB. Cpenn pa3nuyHbIx (paxTo-
POB (3KOHOMHYECKOE Pa3BUTHE, AeMOrpaduuecKoe
pasButHe, GOpMBI COOCTBEHHOCTH, Pa3BUTHE TIPaBa,
KJ1accoBast 00pb0a) BaKHOE MECTO 3aHsUT reorpadu-
yeckuit paxTop (Tabmwma 1).

Taéauua 1 — Teorpadudeckuii pakTop B HaydHBIX reorpadUuecKux MmKoIax

Hepuon (mkona) | B3rasaa Ha reorpadpuyeckuii paxrop

Bupansie npeacraBuTeIn

AHTUYHOCTH PaccmarpuBaercst BnusiHie OKpy Karolei
CpeJbl ¥ B YaCTHOCTH KJIMMaTa Ha
(hu3mgecKuil TUIT HApOAOB, X OOBIYAU H
HpAaBbI, YPOBEHb PA3BUTHUS OOIIECTBA U €T0
MOJUTHYECKHE (POPMBI, BUIBI 3aHATHH,

YUCJICHHOCTH HACCIICHUA

Apucrotens (384-322 rr. 10 H. 3.), [Tomuobwuii (200-120 rr. 10
H. 3.), [locunonwmii (ok. 135 . — ok. 51 1. 10 H. 3.), CTpabon
(64/63 1. mo H. 3. — 23/24 1. H. 3.), ['mnmokpar (460-370 rr. o
H.3.), Burpysuii (I B. 10 H. 3.)

Vhensiercs MEHbILIE BHUMAHUS
reorpau4ecKoii cpesie B CBA3M C
PAacIpoCTPaHEHHEM TEOIOTUH

Cpennue Beka

Apabckwmii ucropuk u cormonor Mon Xanmyn (1332-1406)
OOBSICHSUT pa3Inyus B )KU3HH, ObITE, ICHXUYCCKOM CKJIAJIC,
XapakTepe ¥ 00bl4asiX HapOIOB U IUIEMCH BIMSHUEM
HPHPOIHBIX U KIMMATHYECKUX YCIOBHI

XVI Bek Bo3sBpar k paccMOTpeHuUI0 IPUPOJAHOTO

(hakTopa

DpaHITy3CcKHii TONMUTHK, (putocod, sxoHoMucT Kan boxen
(1529 (1530) — 1596) dpanIy3cKuil MOMUTHK, HUIIOCOd U
9KOHOMHCT, TOAYEPKUBAII POJIb reorpadudeckoro hakropa B
ucropun B cBoeM Tpyae “lllects kHHT 0 rocymapcTse”.
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Ipooonscenue mabauywvl

Ilepuoa (mKoJia)

B3rusa Ha reorpadguyecknii paxkrop

Bunnsbie NpeaACTaBUTEIH

XVIII Bex dunocoder anoxu [Ipocsenienus Bo K. XK. Pycco (1712—1778) pa3BuBaI TEOPUIO €CTECTBEHHOTO
@DpaHLuY aKLEHTUPOBAJIM BHUMAaHUE Ha 4eJoBeka (auKapsi);
BIIMSIHMM KJIMMATa U PUPOJIbI HA KU3Hb A. P. Tropro (1727-1781) B pabore «Pa3MbIIUICHUs O CO3MaHNT
YeJI0BeKa B CBETE HOBBIX reorpaMueckux | M pactpeesIieHuH O0raTcTBy OTMedall HCTOPUIECKUe (OpMbI
OTKPBITHIH COLUAJILHON OpraHu3aluu;
[apme MonTecksé (1689-1755) B counnennn «O myxe
3aKOHOBY» pa3BHBAJ TCOPUIO reorpaduuecKoro 1eTepMUHNA3MA;
A. bapnas (1761-1793) nonuTudeckuii gesiTens, aJBOKaT,
CUHUTAI, CYNTAN, YTO reorpaduyueckas cpeaa BIHsIeT Ha
XO3SICTBEHHYIO JIEATEIbHOCTD JIFOJCH.
Hcropuxo- Teorpaduueckuii teTepMUHU3M OBLIT Kapn Puttep B cBocii pabote «3emiieBe/IcHHE B OTHOIICHHH K
reorpaduyueckas | MIMPOKO pacHpOCTPaHEH B TOT MEPHO], TIPUPOJIE U K NCTOPHH JIFOZICH, MM BCeoOIast CpaBHUTEIIbHAS

mkona ['epmanun
(XVI-XVIIT

HCXOJIS M3 DTOTO BCE 0COOEHHOCTH
00111eCTBA OOBSICHSINCH BIMSHHEM

reorpadus» cBs3bIBaI reorpadguueckuil pakTop U pa3BUTHE
HCTOPUY YEJIOBEUECTBA;

BEKa) reorpadum. Opaniy3ckuii prnocod-sknektik Bukrop Kysen (1792-1867)
MOXKHO TIPEZICKa3aTh POJb CTPAHBI B UCTOPUH 1O €€ reorpaduu
(Kon U.C. 1979:59)
Cepenuna XIX OtMeyanocs, 4To mpupona MoxeT cuinbHo | ['enpu bokib (1821-1862) anmuiickuil uCTOpuUK,
BEKa BJIMATH HA IOJIUTUYECKYIO U BOCHHYIO reorpaduueckuil GpakTop ¢ yCTpoHCTBOM rocyapcTaa,
CTPYKTYpY 0011ecTBa, a reorpaduyieckoe pesurueil 1 HpaBCTBEHHBIMU NIPECTABICHUSMU JIFOJCH,
MOJIOXKEHUE MOKET KaK 3aTPyAHATh, TaK pa3BHBaJI HJEU reorpaguuecKoro JeTepMUHU3MA
U TIOOWIPSATH Pa3IMYHbIC ACIEKThI )KU3HHU,
TaKUe KaK BOMHBI, TOPIOBIIS U IPyTUE BUIbL
KOHTaKTOB.
Mapxkcucrckast [Ipu3HaBanoch Ba)KHOE 3HAUCHUE I'. B. IInexanos (1856—1918), B pabote «K Bompocy o pa3BuTHU

mxona (XIX Bek)

MIPUPOIHOM CPEJIbI, OJHAKO CUUTAIIOCH, YTO
ee BIIMAHUE 3aKJIF0YaeTCs B TOM, YTO OHA
MOYKET 3aMEJUINTh MM YCKOPUTH Pa3BUTHE
o0mecTBa.

MOHHCTHYECKOTO B3IUIsiAa Ha uctopuio» (1895) ormeuan B posu
cyabp0BI rocyaapcTBa reorpaguaeckuii paxkrop;

JLLU. MeunuxoB (1838-1888) B cBoeii padore «{uBnnuzanus
1 BEJIMKHE UCTOPHUUECKHE PEKN» CTAPAJICS OOBSICHUTD X0
Pa3BHUTHS YEJIOBEYECTBA Yepe3 B3aNMOJICHCTBUE IPHUPOJIBI U
o01ecTBa

®dpaniysckas
IIKOJIa Teorpadpuu
yesioBeka (KoHel|
XIX Beka —
Hayasio XX Beka)

Teorpaduueckas cpena paccMaTpHBaiach
Kak (paKTop, BIUSIOIINI HA pa3InIHbIC
BU/JIBI JICSTEIILHOCTH YEJIOBEKa, a O0ILECTBO
paccMaTpHuBalIOCh KaKk OpraHu3M,
AaNTHPYIOIIUICS K H3MEHSFOIIUMCS
reorpaMueCKUM yCIOBHUSIM.
(reorpaduyeckuii MOCCHOMITH3M)

Bupans ne na bnant u ero tpyn «[Ipunnumnsr reorpadun
YEJIOBEKa» CBSI3bIBAJI COL[HATbHO-IKOHOMHUYECKHE CTOPOHBI
oOrrecTBa ¢ reorpaguyecKkuM HaKTopoM.

[Tocnennss Tpetsb
XIX Beka —
Hayaio XX Beka

YTBepkaaeTcsi MHCHHUE, YTO OOIIECTBO
— OpraHu3M, aJanTUPYIOILUiics K
HU3MEHSIOIINMCS TeOTpadhuIeCcKuM
(baxropam

I'enpu Cnencep (1820-1903), anrmmiickuit puocod,
yTBepKal, uTo reorpaduueckuii GpakTop 3acTaBiseT
00I1IECTBO 3BOJIOLMOHNPOBATE;

Hemenxuii ydeHblii ¥ MyTeleCTBEHHUK Dpuipux
Pariiens (1844—1904) pa3BuBai uaen reorpaduaeckoro
JIETEPMUHHU3MA.

CoBpeMeHHbIe
HCCIIeI0BaHUs
(XX — Havano
XXI Beka)

PasBurre MbICTH B OpMare HaeH — BBI30B
MIPUPOBI ¥ OTBET 00IIeCTBa

Apnonbz Toit6u (1889—-1975) B Tpyne «Iloctmxkenne
HCTOPHIY 3aJI0%KUJT OCHOBBI HJIEU «BBI30B-OTBETY;

Kapn Burgorens (1896-1988) u ero tpyn «BoctouHblit
necriotu3my» (1957) omuckiBan BiausHEE reorpapuIecKux
YCJIOBHI Ha Pa3BUTHE AECIOTH3MA B HCTOPUH.
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B3risinel poccuiickux TeorpauuecKux KO
CHCTEMAaTH3UPOBAHBI B TAONIHNIIE 2, T/I€ TTOKAa3aHO 9BO-
JIOIMSA TTOHSITUS reorpaduyeckuii pakTop u reorpa-
¢uueckne npeanocsiki. OcHoBaTenb reorpadude-
ckoil mkonsl B Poccun JI.M. MeunukoB pa3BuBai
TEOPHIO TUHEHHOM HBOIIOIUH 00IIIecTBa (TJIaBHBIM
¢daxTopom BeIAETSUICS Teorpaduyeckuil (akrop,
¢daktop Boaer). C.M. ComoBseB u B.O.KitoueBckuit
B CBOMX TpyZax paccMaTpUBalil MPOCTPAHCTBEH-
HeIi (hakTop. Barmsaner I'.B.I1lnexanoBa Obtn 0CHO-
BaHbl HA TEOPHH IeorpaguyecKoro JAeTepMUHHA3MA
W TIpEYBEJIMYEHUH DPOJH TeorpauuecKkoil cpems
(AbaypazakoB P.A., 2011:38). Hcauenko WBan
JIMUTpHEBUY — COBETCKHM M POCCUHCKHIA Teorpad
B HampaslieHHH (U3nUecKor reorpaduu, Oonpiioe
BHUMAaHHUE yAesT (GU3NIECKUM SBICHHSIM W TIPO-
neccam B npupoje. «['eorpapuueckuii dpaxTop» u
ero orpesenenre ObUTO KIIFOYEBBIM OHATHEM B €TI0
padorax. CoriacHo HMcadenko, reorpaduyecKuii
(hakTop 9TO JMFOO0E €CTECTBEHHOE WIIM OOIIECTBEH-
HOE SBJIEHUE, ONPEEISAIONIEe PAa3BUTHE MPUPOJIBI
Ha OTpeeNeHHbIX Teppuropusax. MccrnemoBatens

ynensa ocoboe 3HaueHHe reorpaduueckuM (hakto-
pam — IPUPOIHBIM, KIUMATHYECKUM, TTOYBEHHBIM,
THJIPOJIOTHYECKUM B KM3HM 4enoBeka. KirtoueBoit
JJIEMEHT, OMHCHIBAIONINIA OCOOCHHOCTH TEPPHUTO-
pun, e€ crenuduyecKkre BO3MOKHOCTH HCIIOJIB30-
BaHHUS — 3TO TJIABHOE YTBEpPXkJAEeHUE O reorpadude-
ckoM ¢axTope 1o Mcadenko.

Jles Huxonaesnu I'yMunéB, u3BECTHBIN COBET-
CKHI M POCCUMCKHI UCTOPHK, ITHOJIOT, aHTPOIIOJIOT
U TIHCATelb, pa3BUBAJ UICIO TeoTrpaduuecKoro gak-
TOpa Kak HCTOYHHMKA (OpPMHUpPOBAaHUS U Pa3BUTHS
Pa3IMYHBIX 3THOCOB U KyJIbTYyp. COrlacHO MHEHHIO
yueHoro, reorpaduyeckuii (axTop MpeacTaBiIs-
eT c0o00 BaXHBIN KOMITOHCHT MUTPAIUA JIIOJICH,
BIMSIIOIIMA Ha 0Opa3oBaHUE 3THOCA, a TaKKe Ha
WX XapakTep u cynp0y. OH paccMaTpuBall BIUSHIE
reorpaduyeckux ycJIOBUH — KIuMaTa, JanamadTa,
MIPUPOJTHBIX PECYPCOB Ha (POPMHUPOBAHHE U IBOITIO-
LIAIO0 HApOJOB U 3THOCOB B mupe. JL.H. ['yMunés yr-
BEprKJIa, 9TO reorpaduaeckne GakTopbl K UCTOPHS
Pa3BUTHS KYJbTYPBI 3THOCA CBSI3aHBI, ONPEENIAsd U
OKa3bIBasl BIMSHUE Ha CAMOOBITHOCTh 3THOCA.

Tabéanna 2 — ['eorpadudeckuii pakTop B pOCCHHCKHX TeorpadMuecKuX IIKOIax

mxona [1.I1. CemenoBa | mpupone
Tan-1lanckoro

Teorpaduueckas .
B3smisin Ha reorpaduueckuii paxrop Bunnsle npesncraButenu
IIKONTa
Teorpaduaeckas Mneun anTponoueHTpru3Ma 1 CBsI3U 3aKOHOMEPHOCTEHN B ILIT. CemenoB Tsan-11lanckwmid,

H.M.IIpxeBansckuii, B.1.Po6opoBckmid,
I"H. ITotanun, M.B.I1eB1oB,
B.A.OGpyues, 11.B. Mynikeros,
H.H.Muxunyxo-Maxunait

IIKOJIa I[OquaeBa

YHuBepcureTckas Brustane reorpadudeckoro gakropa, BKIIOYAIOIIETO . H. Anyuun u ero yuenuku JI. C. Bepr
mIKoTa AHy4nHA Kak IIPUPOJHBIE, TAaK U OOIIECTBEHHBIC HIIEMEHTHI, Ha n A.A. Bopzos
(1884 rom) B3aMMOJICUCTBHE OOIIECTBEHHBIX W MPUPOJHBIX 3aKOHOB
(Anryunn B.A., 1982:19)
T'eorpaduaeckast OO1mecTBO Kak 9acTh MaTePHAILHOTO MHUPA TIPHPOIEI, B.B. JloxydaeB 1 HECKOIBKO

BBIJCJISAA CBA3U MEKY €€ KOMIIOHEHTAMU U YCJIOBCKOM.

TIOKOJICHUH €T0 YUCHHUKOB, CPEIIH HUAX
B.MN.Bepnanckuii, A.H. KpacHos,
I"'N.Tandunses, b.b. [TonbsiHOB,
A.E.®epcman, A.U. Boiieko

DKOHOMHKO- Bapanckuii npegocreperan oT npeyBeIndeHUs POJIN
reorpaduueckas MIPUPOAHBIX YCIOBUH ((hatanusm), a Takke OT UX

mxoma H. H. HeooUeHKN (Hurmm3M). OTpHIlaHNe 3HAYCHHS IPUPOIHBIX
Bapanckoro YCIIOBHH M M30JISIIUS YEI0OBEUECKOr0 00IIEeCcTBa U3 €ro

MaTepPIaIIBHOﬁ Cpe€Abl IPUBOIAT K UACATU3MY, IIOOTOMY
BaXHO M30eraTh Kak q)aTaJ'II/BMa, TaK U HUTUJIM3MaA.

H. H. bapauckuii, H. H. Konocosckuii
YTBEp)KIAJIH, 9TO TeorpaddecKuit
(baTasu3M IMeeT HeTaTUBHOE SIBJICHHE B
cllydae IpeyBeIHIeHHs ero POy, Cynp0a
CTpaHbl BO MHOIOM MOXKET U HE 3aBUCETh
OT IIPUPOAHBIX yCIOBUIL
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B kazaxcranckoil Hayke reorpaguueckuii pax-
TOp SIBIISIETCS KITIOUEBBIM 3JIEMEHTOM aHajIn3a, CB-
3aHHBIM C BIMSHUEM Treorpaduieckux ycjaoBUil Ha
00IIIeCTBEHHBIE M IPUPOAHBIE TIPOIIECCHI, POPMHUPO-
BaHUEM PETHOHAIBHBIX OCOOCHHOCTEH M pa3BUTHS
cTpaHbl B menoM. ['eorpaduuecknii pakTop BKITIO-
yaeT B ceOsl TaKuMe acleKThl, KaK KIMMAaT, JaHa-
madT, MOYBEI, THIIPOJIOTHS, IIPUPOJIHBIE PECYPCHI U
pacnpeznenenue HaceneHus. OTeuecTBEHHbIE UCCIIe-
JoBaTeNy Teorpapudeckuil (pakTop aHAIH3HPYIOT
B KOHTEKCTE €Tr0 BIHMSHHUS Ha 3KOHOMHKY, ITOJIUTH-
KY, KYJIbTYPY, & TaK)Ke Ha pPa3BUTHE dKOJIOTUIECCKU
yCTOMYMBBIX TeppuTOopuil. I'eorpaduueckoe mosno-
xenne Kazaxcrana ¢ ero pa3Hoo0pa3HBIMH IPUPOJI-
HBIMH KOMITJICKCAMH, KIUMaTHIECKUMHU O0JIACTSIMU
Y TIPUPOTHBIME PECYPCAMU SIBISICTCS IICHTPATBHBIM
O00BEKTOM H3Y4YCHHMS MJIsl ONpENeJICHUs BIMSIHUS
reorpadudeckoro (hakTopa Ha pazIUIHBIC CHEPHI
KHU3HH U JICATEIBHOCTH YesioBeka. OTedecTBEHHBIC
y4eHBIE pacCMaTpUBAIOT Teorpadudeckne (akTo-
PBI B BUJIE CHCTEMBI, KOTOPasi COCTOUT U3 (PU3HKO-
reorpauyeckux ¥ 3KOHOMUYECKUX rpymil. TecHoe
B3aMMOBIHMSIHAE TPYNI (HaKTOPOB Pa3BUTHS PETHO-
HAJIBHBIX CONMAILHO-DKOHOMUYECKUX TEPPUTOPHI
MIpeIoJaraeT IeJIOCTHOE U PABHOBECHOE COCTOSI-
HHE SKOHOMHYECKUX PaiiOHOB B COOTBETCTBHH C 3a-
JAHHBIMH HanpaByieHUsIMU pa3BuThs (Caunos A.A.,
Muxanes P.K., 2016:240). CoBpemMecHHBIE OTeUe-
CTBEHHBIC HANpAaBJICHUS B reorpaduueckoil Hayke
Pa3BHUBAIOT WACH O PAIMOHAIHFHOM MOTPEOJICHUN U
9KCIUTyaTalluy OKPY’KaIOMIeH Cpebl U Help Halen
CTpaHbl, O HEBO3MOKHOCTH MPEHEOPEKEHHS COOT-
HOILICHUEM MEXIy pa3MepaMH TEPPUTOPHH U HC-
geprmaeMocThio pecypcoB (Meadows D., Randers J.,
2014:88).

3akioueHne

W3yuuB pa3Hble TOAXOIBI U OINPEICIICHUS
reorpadudeckoro (akTopa, ¢ TOMOIIBIO CPaBHU-

TEIBbHO-TEOPETHUECKOI0 METOJa HaMU COCTaBJe-
Ha TabauIa, B KOTOPOH pacKpbIBaeTCsa U3MEHEHHE
3HaYeHHs reorpaduyeckoro pakropa B 0OIIECTBE
1 MHUPOBOH 3KOHOMHKE. B cTaThe BBISBIICHBI IE-
pUOMBI, KOT/a MPOUCXOJWIA TEpPEeoleHKa W He-
IOOTICHKA 3HAYCHHS reorpadudeckoro haxropa.
OneHka ponM NPUPOAHOTO QakTopa B pasHbIE
MEePHOJIBI IBOJIOINMOHHBIX M3MEHEHHUW BKIIIOYAET
aHaJIU3 MPUPOAHBIX MPOIECCOB U SIBIEHUH — reo-
JIOTUYECKUX, IKOJOTHUYECKHUX, KINMAaTUYECKUX 3a
nepuoa GpopMHpOBaHMA Hamel raHeTsl. OCHOB-
HBIM BBIBOJIOM SBJISIETCS TOT (PakT, YTO HCCIEIO-
BaHMSI 110 ITOW T€ME MMEIOT Ba)KHOE 3HAUEHUE JJId
MOHUMAaHUS TeorpapuIecKux MpPOIECCOB M3MEHE-
HUS J)KU3HU Ha 3eMJie U MOTYT ObITh OCHOBOM AJIst
MPOTHO3WPOBAHMS TPEACTOSANINX HW3MEHEHHH B
pe3yibTaTe COBPEMEHHBIX KIMMATHYECKUX U TJIO-
OalbHBIX HM3MEHEHHH. 3HAYEHHE WCCIIENOBAHUS
TEOPETHUECKUX M METOJO0JIOTMUECKHX IOJX0J0B
K OTIPENEeNICHUIO TMOHATHS Teorpaduuecknii (ak-
Top OyayT Bo3pacTtaTh B OyIylIeM C pa3BUTHEM
riobanbHEIX TIpobsieM. B Bompocax mcuepmaemo-
CTH W HUCTOILIEHUS NMPHUPOAHBIX PECYpCOB JaHHOE
WCCJIeIOBaHNE 3aCIy’KMBAaeT 0COOOTO BHHUMAHMS.
Wzyuenue 3HaueHus: reorpaduyeckoro ¢axropa
npojoipKatoTcss U ceronus. CoBpeMEHHBIMH Ha-
MPaBICHUSMHI B U3yUYEHUH POJIM reorpaduaecKux
MIPEATIOCHIIOK SIBIIAIOTCS JWHAMHKA HW3MEHEHUS
KJINMaTa, MpOSIBIEHUS CTUXUIHBIX SBJIECHUN M UX
B3aUMOCBS3b B OOJBIINX BPEMEHHBIX MPOMEKYT-
Kax. B Oynymem 3HaueHue HccieloBaHUHN B 00-
JIaCTH TeorpauuecKkux Mpearnockuiok U (PakToOpoOB
IpUPOJIBI OYAYT BO3pacTaTh C Pa3BUTHEM TI00aIb-
HBIX IIPOTHO30B, CBA3AHHBIX C aHATN30M JedunnTra
MPUPOIHBIX PECYPCOB U SKOJIOTHYECKUX MPOOIIEM.
PemenneM MHOTHX COBpPEMEHHBIX yTpO3 MPHUPOJ-
HOT'O XapakTepa SIBJseTcs MIyOOKHH aHalIHu3 BIIH-
STHHSI pa3BUTHUS OOIIecTBa M MPUPOJIBI (reorpadu-
geckoro (pakTopa), U UX rapMOHHYHOE Pa3BUTHE B
MIepPCTIEKTHBE.
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A GEOGRAPHICAL EVALUATION
OF THE AKTOBE OBLAST’S TOPONYM CHANGING
AND ELIMINATION DYNAMICS FROM SOVIET NAMES

One significant component of cultural heritage is represented by regional toponymy. In post-Soviet
nations like Kazakhstan, the decommunization — the process of dropping Soviet names — is a dynamic
process now underway. Old names for geographical features and settlements are accepted and then
given new ones as part of this process. The nation’s historical and cultural legacy must be preserved, and
this procedure is crucial to that goal. An examination of oikonyms in the Aktobe oblast demonstrates
that decommunization brought about modifications linked to historical events in addition to affecting
names connected to revolutionary and Soviet personalities. This is a continuous process that is built
upon the creation of geographic databases. It is essential to remember that place name modifications
are taken into account in relation to their frequency and sociolinguistic characteristics. A semantic cat-
egorization of place names in the Aktobe oblast was done using data analysis, and the changes in these
names throughout the time under consideration were examined. The structure of renaming types in the
post-Soviet era is analysed, and two major phases of transition are recognised. A considerable portion of
toponyms were discovered to have had their names changed, which suggests that the cultural landscape
of the area has changed. First and foremost, changes in the republic’s geopolitical and socioeconomic
landscape are to blame for the renaming. The post-Soviet era saw particularly notable developments,
mostly related to the de-Sovietization process. Previous cultural strata underwent changes, which were
reflected in the compression of old toponyms. The research examines the factors leading to recent altera-
tions in the names of rural villages in the Aktobe oblast, as well as matters like the frequency of name
recurrence. The research looks closely at how the Soviet names of the city of Aktobe were cleared of
oikonyms and urbanonyms. Undertaken with student engagement, this field of study offers a compre-
hensive grasp of the dynamics and importance of the decommunization-desovetization process. The
survey was completed by 76 students in the geography educational programme. A sociolinguistic study
involving pupils was carried out to discern the current onomastic condition in the region.

Key words: toponymy, decommunization, desovietization, urbanonym, Aktobe oblast.
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2BeHrpus ayblA LWIAPYaLUbIAbIFbI K&HE TIPLLIAIK TypaAbl FbIAbIMAAP YHUBEpPCUTETI, [EAEAAE K., BeHrpus
3391BEW AopaHa aTbiHAarbl yHuBepcuteT (ELTE), Combatxei K., BeHrpums
4K. XKybaHoB atbiHAaFbl AKTO6E BHIpAIK YHMBEPCUTETI, AKTO0e K., KasakcTaH
*e-mail: sergeyeva.aigul@gmail.com
AKTO606€ 00AbICbIHAAFbI OMKOHUMAEPAIH, KEHECTIK Ke3Aeri arayAapbiHaH apbiAybl
)KdHe Ka3ipri e3arepy AMHAMMUKACbIH reorpacpmsiAbIK, TYpFbiAaH OaFaray

AMaKTbIK, TOMOHUMMKA MBAEHW MYpaHblH, MaHbI3Abl acrekTici. [ToCTKeHeCTiKk eAAepAe, OHbIH
iwiHAe KasakcraHAa AEKOMMYHM3aLMS A€M aTaAaTbiH KEHECTIK aTayAapAaH apblAy MPOLECi GeACEHA|
TYpA€e Aambin keAeAi. Ocbl MPOUECTIH, asiCbIHAQ FreorpausAbIK, HbICAaHAAP MEH eAAT MEKEHAEPAIH, ecKi
aTayAapbl KAMTapbIAbIM, KaHaAapbl KabbiAAAHAbL. BYA MPOLECTiIH eAIMI3AIH TapUXM-MOAEHM MypPaChiH
cakTay YLWiH MaHbi3bl 30p. AkTebe eHipiHAeri OMKOHMMAEpPre >acaAFaH TaaAady KOPCETKEHAEHN,
AEKOMMYHM3aLMs PEBOAIOLMSIABIK, XXOHE KEHECTiK KarpaTkepAepre 6anAaHbICTbl ecimaepre acep eTin
KaHa KOMMam, Tapuxm okmrasapra GanmAaHbICTbl e3repictepre Ae akeAaAi. bya keHicTikTik aepekTep
KOPbIH 83ipAey Heri3iHAe >y3ere acblpblAaTbIH Y3AIKCi3 npoLlecc. XXep-cy aTayAapblHbIH e3repicTtepi
OAQPAbIH, XKMIAITT MEH DAEYMETTIK AMHIBUCTMKAABIK, acrekTiAepi asiCblHAQ KapacTblpPbIAATbIHbIH aTarn
OTKEH XX6H. AepeKkTepAi Taaaay HeriziHae AKTe6e 0OAbICIHAAFBI XKep-Cy aTayAapblHbIH CEMAHTUKAAbIK,
KAACCMUKALMSCHI XKYPri3iAin, oAapAblH KapacTbIPbIAbIN OTbIPFAH KE3eHAEri e3repictepi 3epTTeAAi.
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opmMaumsiHbIH, eKi MaHbI3Abl TOAKbIHbI @HbIKTAAbIM, MOCTKEHECTIK ABYIpAEri aTayAapAbl 63repTy Typ-
AEPiHIH KYPbIAbIMbI TaAAAHABI. TOMOHUMAEPAIH eAdYip GOAIriHiH ataybl ©3repTiAreHi aHbIKTaAAbl, OyA
aMaKTbIH, MBAEHW KEeHICTIriHiH >XaHapFaHAbBIFbIH KepceTeAi. ATayAapAblH >KaHFbIPYbl, €H aAAbIMEH,
pecnybAMKa aymMarblHAQFbl F€0CasiCM >KOHE OAEYMETTIK-DKOHOMMKAABIK, e3repictepre 0OaiAaHbICTbI.
Epekiue MaHbI3Abl aTayAapAbIH, KaHapYybl MOCTKEHECTIK Ke3EHAE, Heri3iHeH AeCOBeTM3aLMs NpoLeciHe
6aAaHbICTbl 6OAABI. BypbIHFbl MOAEHM KabaTTapAarbl ©3repicTepAi KepceTeTiH ecki TOMOHUMAEP Cbli-
fbIMAQAFaH. 3epTTEYAE COHFbl XXbIAAAPAAFbl AKTOOE eHipiHAEri reorpadusiAbiK, atayAapAbiH XKaHapy
YAEpiCcTepi, COHbIH, iliHAE 6HiPAEPAETi aybIAAbIK €AAI MEKEH aTayAapblHbIH 63repyi, aTayAapAblH Kari-
TaAaHy >XMIAITT CUSKTbl MBCEABAED TaAAAHFaH. 3epTTeyae AKTO0E KaAaCbiHbIH OMKOHMMAEPI MeH ypba-
HOHUMAEPIHIH KEHECTIK aTayAapAaH apblAYbl XKaH->KaKTbl KapacTblpbIAFaH. byA GarbiTTarbl 3epTTeyAep
CTYAEHTTEPAIH KATbICYbIMEH >KY3ere acblpbIAAbl XOHE AEKOMMYHM3aUMs-AECOBETM3aLMs MPOLECiHIH,
AVHAMMKACbl MEH MaHbI3bl TypaAbl TOAbIK, TYCiHiK 6epiaai. CayaaHamara «[eorpadms» 6inim b6epy Gar-
AapAaMacbiHbIH, 76 CTYAEeHTI KaTblCTbl. OOAbICTbIH, Ka3ipri OHOMAaCTUKAAbIK, XKaFAalibl CapaAaHblr, CTy-
AEHTTEPMEH DAEYMETTIK AMHIBUCTUKAABIK 3ePTTEYAEep XKYPri3iAAi.
Ty¥iH ce3aep: TOMOHUMMS, AEKOMMYHM3aLIMSI, AecoBeTn3aumsl, ypbaHoHm, AKkTebe 0OAbICHI.
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leorpacdhnueckas oueHka AMHAMUKU M3MEHEHUSI U M30aBAeHUSI OMKOHMMOB
OT COBeTCKMX Ha3BaHWi B AKTIOOMHCKOMN obAacTH

PervoHaAbHas TOMOHUMMKA MPEACTABASET COOOI BaXKHbIN acMeKkT KYAbTYPHOro HacAaeams. [po-
Lecc n36aBAEHUS OT COBETCKMX HA3BaHUM, M3BECTHbIN KaK AEKOMMYHM3aLMsl, aKTUBHO Pa3BMBAETCs B
NMOCTCOBETCKMX CTPaHax, BKAtouas KasaxcTaH. B pamkax 3Toro npouecca BO3BpaLLaloTCs CTapble Ha3Ba-
HUSI reorpadmyeckmx 0OGbEKTOB M HACEAEHHbIX MYHKTOB, @ Tak>Ke MPUHMMAIOTCS HOBble. DTOT NpoLecc
BaXKEH AAS COXPAHEHWUS MCTOPUKO-KYAbTYPHOIO HACAEAMS CTPaHbl. AHAAM3 OMKOHWMMOB B AKTIOOMH-
CKOWM 06AACTM, MOKA3bIBAET, YUTO AEKOMMYHU3ALMS HE TOAbKO 3aTPOHYAQ Ha3BaHUsl, CBS3aHHble C PEBO-
AIOLIMOHHBIMW U COBETCKMMU AESTEASIMM, HO M MPUBEAA K M3MEHEHMAIM, CBS3aHHBIM C MCTOPUYECKMMM
COOBLITUSIMN. DTO aKTYaAbHbI MPOLIECC, KOTOPbI MPOBOAMTCS HA OCHOBE pa3paboTKM MPOCTPAHCTBEH-
HbIX 633 AQHHbIX. BaXXHO OTMETUTb, UTO M3MEHeHUsI reorpauuecknx Ha3BaHW PacCMaTPUBAIOTCS B
KOHTEKCTEe MX 4YacCTOTbl U COLIMOAMHIBUCTUYECKMX acnekToB. Ha ocHoBe aHaAM3a AaHHbIX MpOBeAe-
Ha CeMaHTMYecKas KAacCMuKalms Ha3BaHU MECTHOCTeR AKTIOOMHCKON 0OAACTU U M3YUYEeHO MX M3-
MEeHeHMe 3a paccmaTpuBaemblii neproA. BbiaeAeHbl ABe BakHble BOAHbI TpaHCoOpMaLmm, a Takxke
NpoaHaAM3MpoBaHa CTPYKTYpa BUAOB NMePenMMeHOBaHMIA B MOCTCOBETCKYIO 3MoXy. bblAo ycTaHOBAEHO,
UTO 3HAUMTEAbHAs YacCTb TOMOHUMOB OblAQ MOABEPrHYTA MEPEUMEHOBAHMIO, YTO CBUAETEAbCTBYET O
M3MEHEHUM KYAbTYPHOrO NMpocTpaHcTBa obAacTu. TpaHcdopmaums Ha3BaHuit 00YCAOBAEHA, MPeXxAe
BCEro, reornoAUTUYECKMMU U COLLMAAbHO-3KOHOMUYECKUMM M3MEHEHUSIMM Ha TEPPUTOPUM pecryBAUKK.
Ocob6eHHO 3HauMMble M3MEHEHMSI MPOM3OLLAM B MOCTCOBETCKMIA MEPUOA, MPENMYLLIECTBEHHO B CBSI3U C
npoueccom AecoBetmzaumm. Ctapble TOMOHMMbI MOABEPIAMCH CXKATUIO, OTPakash U3MEHEHUS B NMpeA-
LIECTBYIOLMX KYAbTYPHbIX CAOSIX. B MCCAAOBAHMM aHAAM3MPYIOTCS MPOLLECChl U3MEHEHWUS reorpadm-
YeckMx Has3BaHWl B AKTIOOMHCKOM 06AACTM 32 MOCAEAHME TOAbI, B TOM UYMCAE U3MEHEHUs Ha3BaHMIA
CeAbCKMX MOCEAEHWI B palioHax, Takue BOMPOChI, KaK YacToTa MOBTOPEHWUs Ha3BaHui. B nccaeaoBarmm
BCECTOPOHHE PACCMOTPEHO 1M36aBAEHNE OMKOHUMOB 1 YPOHAHOHMMOB ropoaa AKTOOE OT MX COBETCKMX
Ha3BaHWI. MccaepaoBaHMs B AQHHOM OOAACTM MPOBOASITCS C yuacTMeM CTYAEHTOB M obecneunBaioT
NMOAHOE MOHMMaHWe AMHAMWKK M 3HAUYMMOCTHM NpoLecca AeKOMMYHM3aUmMn-AecoBeTusaumm. B onpoce
MPUHSAM y4acTe 76 CTyAeHTOB 0OpasoBaTeAbHOM nporpammbl «feorpadus». AmddepeHumpoBaHa
COBpemMeHHasi OHOMacTMyeckasl CUTyalmsl perMoHa, NpoBeAeHbl COLMOAMHIBUCTUYECKME MCCAEAOBA-
HWMS CO CTYAEHTaMM.

KAtoueBble cAOBa: TOMOHUMMSI, AEKOMMYHM3aLMsI, AECOBETMU3aLMs, ypOaHOHMM, AKTIOOMHCKas 06-
AaCTb.
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Introduction

The process of evaluating the processes of
change and the removal of oikonyms from Soviet
names in contemporary Kazakhstan is complex
from a geographic perspective. Many places, geo-
graphical features, and administrative divisions
have changed their names since the early 1990s,
when the Soviet Union collapsed, to distance them-
selves from their communist past and take on more
traditional, historically significant, or ethnically fit-
ting names. In different parts of Kazakhstan, this
process of oikonym change happened to varied de-
grees and with diverse dynamics. Name changes
might happen swiftly and easily in certain places,
but they can also need drawn-out debates and public
surveys in other areas. The public’s perception and
the actions of local communities, which may favour
or oppose changes, are important variables affecting
the dynamics of change in oikonyms. The political
environment and the power of local authorities are
significant additional factors. Changes in oikonyms
bring with them a number of difficulties and issues,
including maintaining historical memory, honouring
the cultural legacy of different ethnic groups, and
coordinating new names with official records and
mapping information. That being said, the process
of purging Soviet names from oikonyms may gener-
ally be described as a slow, evolutionary shift meant
to bring them into compliance with contemporary
norms and reality. It is a reflection of a society’s
aspiration to reinforce its geographic and cultural
identity while simultaneously seeking self-identifi-
cation and reintegration into the global community.

The change of geographical names first of all
results in updating maps. The composition of the
population has much effect on the transformation of
names. For example, the major part of the Aktobe
oblast is populated by the Kazakh people so they de-
manded changing the names or returning the former
names of settlements. Several symposiums and sem-
inars were held regarding this issue, i.e. concerning
the study of names of land and water bodies, settle-
ments.

Many countries see a dynamic process of de-
communization aimed at changing symbols and
names related to the Soviet period of history. Sci-
entists from post-Soviet countries present a broad
overview of the transformations of oikonyms in
their works (Teslenok S.A. et al., 2017:13; Gera-
simenko T., Iskaliyev D., 2021:23; Gnatiuk O., Ba-
sik S., 2023:63; Ustavshchikova S., 2018:95). The
change of oikonyms is a phenomenon that takes

place not only in Kazakhstan but also in other post-
Soviet countries. For example, it is clearly visible
in Russia, Ukraine, Kyrgyzstan, Tajikistan and
other countries how the names of streets, settle-
ments and even geographical names have changed
resulting in the formation of a new linguistic layer.
In this respect T. Gerasimenko and N. Sviatosha
specify in their studies that the change of names
of settlements in Tajikistan began in 1992 (Gera-
simenko S., Sviatokha N., 2020:320).

To a significant extent, these changes were asso-
ciated with the construction of new national, politi-
cal, and regional identities (Temirbayeva R.K. et al.,
2022:43). Such construction occurred either “from
above,” meaning it was initiated and controlled by
authorities of various levels through the “ideologi-
zation” of space, or with the participation of society
and economic entities — in this case, typically out-
side of political and ideological purposes (Hubner
E., Dirksmeier P., 2023:103).

We witness an opposing trend in the post-Soviet
era that is defined by desovietization and derussifi-
cation. All over the post-Soviet space, these changes
are occurring at a rapid speed. Many post-Soviet
researchers find it difficult to adjust to the process
of eliminating names with “Soviet” and “Russian”
connotations. However, this phenomenon is not
unique to Kazakhstan but is also observed in other
post-Soviet states.

The qualities of the called thing are reflected in
each name, which determines how well it fits into
different historical, geographical, and linguistic
contexts. A significant amount of variety exists in
the toponymic complex as a whole as well as in in-
dividual names, both across time and in place (Ba-
sik S., Rahautsou D., 2019:107; Rusu M., 2019:48,;
Gnatiuk O., Glybovets V., 2020:139).

During the Soviet period the names of land and
water bodies, streets and settlements were given in
a massive and unsystematic way and many of them
were frequently repeated. That was the influence of
the Soviet regime and the ideology of that time. The
spelling of oikonyms in Russian also affected the
meaning of the name of a settlement.

Regional and critical toponymy is still a little-
studied area. The most critical issues presenting
problems in the study of this field are the follow-
ing: incomplete databases; no accurate differentia-
tion of ethnolinguistic strata in regional toponymy;
little number of historical and linguistic studies does
not enable to restore the names of settlements at
different stages (Rusu M., 2021:269; Chloupek B.,
2018:23).
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We shall be interested in the following elements
of developments in post-Soviet Kazakhstan’s topon-
ymy in the current study:

- Sociocultural: as a method of identity con-
struction; Sociological: as a component of all-en-
compassing social change;

- Politico-geographical: as a center-periphery
diffusion phenomena, reflecting spatial-temporal
disparities in components and regional practices of
identity building;

- Political and managerial: as practices of iden-
tity management for political reasons.

The research aims to assess the contemporary
dynamics of changes in toponyms in the Aktobe
oblast from a geographical perspective.

For a long time, different layers of toponyms
from various historical-geographical stages of de-
velopment coexisted on the territory of the Aktobe
oblast. Numerous factors influence the change of
modern toponyms. Mass migration of representa-
tives of other nationalities to their historical home-
land has led to changes in toponymic layers. Russian
toponyms appeared on the map of Kazakhstan in the
late XIX century, with the majority emerging during
Soviet times, after the formation of the Kazakh SSR.
Russification and the ideological use of toponymy
partially accompanied the renaming process.

The cultural-geographical situation in the Ak-
tobe oblast, as well as throughout the entire post-
Soviet space, has undergone significant changes at
the turn of the XX-XXI centuries (Urazaeva K.B.
et al., 2008:168). One of the essential aspects of fo-
cused modeling of onomastic space in modern Ka-
zakhstan is national identification mainly through
the names of geographical objects which is opposed
to ideas having lost their value during the Soviet pe-
riod. Street names, regional names, and many more
things are only a few examples of the various ways
in which the toponymic environment is evolving
(Gridina T., Konovalova N., 2019:34).

Currently the process of updating the names
of settlements and streets in the Aktobe region is
in progress. Due to the growing size of the city its
streets are given new names and streets with for-
mer Soviet names are renamed. Transformations in
the geopolitical and political system, socio-cultural
transformations are expressed in the change of street
names. Streets and squares are important images
of the urban environment. Renaming of the streets
with Soviet-era names is a component of the overall
process of urban planning and public infrastructure
changes. The change of street names calls forth vari-
ous reactions across the population and has an effect
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on sociocultural relations. To a great extend it is due
to the multinational composition of the urban popu-
lation and the cost of new street name signs.

Research materials and methods

The research into language development man-
agement in the Aktobe oblast yielded data character-
izing the changes in street names in settlements and
cities. Cartographic and geoinformation techniques
were used to construct maps for historical geogra-
phy and cultural heritage preservation purposes. The
following materials were used as the source for the
study: normative legal acts of the Republic of Ka-
zakhstan from 1991 to the present, scientific litera-
ture, cartographic works, periodical press materials
and alongside with that the documents of the Ak-
tobe Oblast Department for the Development of lan-
guages and materials of the Institute of Geography
on the “State Catalog of Geographical Names of the
Republic of Kazakhstan”, published in 2016 were
analyzed (Abdrahmanova S.A. et al., 2016:530).

The cartographic method was widely applied in
research work. That’s due to the fact that this meth-
od, as some scientists consider, allows to gain insight
into the main factors of historical and geographical
processes in the region — the features of settling,
past migration processes in the region, the culture of
native peoples, interethnic ties, etc. (Chloupek B.,
2018:23; Rose-Redwood R. et al., 2010:453).

The research work was carried out on the basis
of drawing a comparison between maps of different
periods, content analysis, geographical information,
statistical and survey studies.

The population differs in its attitude on chang-
ing toponyms preserved from the Soviet period. A
special survey aimed at solving this problem was
conducted in November 2023. Students of the “Ge-
ography” Educational program took part in this sur-
vey.

The survey questions posed to the students were
as follows:

1. Are you satisfied with the level of toponymic
work in the Aktobe oblast?

2. Do you consider the toponyms given during
the Soviet era important today?

3. In your opinion, what criteria are important
when renaming and assigning new names to streets?

4. Are there many names of people in street or
city names that you have never heard of?

5. What obstacles do you think exist when as-
signing names to streets for distinguished local fig-
ures in the Aktobe oblast?
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6. Do you believe that principles of transparency
and public participation will be upheld in naming
and renaming settlements and objects?

7. Do you support the new names assigned to un-
named streets due to renaming or new assignments?

8. Do you think it is necessary to adhere to the
principle of “Restoring historical names” when
changing the names of settlements and streets?

9. How do you feel about the renaming efforts
underway in the city?

10. What are your thoughts on the frequency of
name repetition in the Aktobe oblast?

Results and discussion

Especially with regard to the numerous monu-
ment names honouring Civil War and revolutionar-
ies, the ideological ideals of the Soviet period were
realised. Lenin and his comrades, as well as Marx
and Engels, are the names of the major thoroughfares
in nearly every administrative territory of the former
USSR. Basic ideological motifs, such as “shock la-
bor,” “virgin land cultivation,” “fulfilling the five-
year plan in four years,” etc., served as the moti-
vational basis for naming significant objects. This
included linguistic policies, which frequently went
against national customs. When the circumstances
for this process developed, such as the dissolution
of the Soviet Union, language democratisation, pro-
cesses of actualizing national self-identity, etc., it
became necessary to reject “everything Soviet” due
to these biases in the actions of local authorities to-
wards the adoption of Soviet ideological principles
into the nominative system (Gnatiuk O., Melnychuk
A., 2024:34). In the Aktobe oblast, the Russian top-
onymic layer formed in two stages. Several Russian
names appeared before the revolution, while the ma-
jority emerged during the Soviet period. Toponymy
became standardised and unified, and many facets
of Kazakh society became Sovietized (and desoviet-
ized) and ideologicalized as a result of the rise of the
national Soviet intelligentsia under the conventional
system of government. Oikonyms changed primar-
ily due to political changes. The year 1991, the col-
lapse of the USSR, and the creation of independent
states within the CIS marked a challenging period in
Kazakhstan’s history. From this moment, toponym-
ic transformation began.

In the district, not only oikonyms but also
street names, previously known as “Soviet” names,
have been changed. For example, “Trud” (Labor),
“Stroiteley” (Builders), “70th Anniversary of Octo-
ber,” and so on. Street names were changed by the

decision of the city authorities. They adopted the
names of Kazakh figures, public figures, poets, and
writers (Urazaeva K.B. et al., 2009:200).

Since 1990, more than 150 oikonyms have been
renamed in the Aktobe oblast (Figure 1). As shown
in Fig. 1, the majority of changes or renaming of
oikonyms in the Aktobe oblast occurred during the
period from 2001 to 2010 (99 names). In the years
1990-2000, oikonyms in the Mugalzhar, Khromtau,
and Kobda districts were changed. The renaming
of names from 2011 to the present corresponds to
settlements in the Martuk district. Additionally, in
some districts, distorted names of settlements were
corrected (Oyyl, Konyrat, Mamyr, etc.). As seen
from the data, the change of oikonyms was mainly
carried out in areas favorable for agriculture. This is
confirmed by the transformation of toponyms in the
Martuk, Kargaly, Alga, and Kobda districts.

The map was compiled and supplemented by the
authors based on atlases of toponyms of the Aktobe
oblast (Aktobe oblysy zher-su ataularynyn atlasy,
2012:40; Aktobe oblysy zher-su ataularynyn atlasy,
2019:22).

The highest number of name changes in the last
twenty years occurred in 2012, with approximately
340 oikonyms changing their previous names. Fig-
ure 2 shows the proportion of renamed settlements
by district.

As of right now, the Republic has instituted a
State Onomastic Commission to streamline the pro-
cess of renaming topographic objects (mostly ergo-
nomic) in accordance with the new notion of state
language policy. The names that are part of Kazakh-
stan’s onomastic space should be highly associative
semiotic signs that serve as both an address and an
encapsulation of a potent national potential that is
intimately associated with the country’s history,
economy, and culture (Polozhenie o Respublikan-
skoi onomasticheskoi komissii, 2022). To govern
the process of naming state officials and people
who have significantly influenced the republic’s ad-
vancement in the domains of science, culture, litera-
ture, and the arts on geographic objects, guidelines
have been devised in this respect.

There is now 87 streets and communities named
after the poet Abai, just in the Aktobe oblast. This
is a clear example of the extensive occurrence and
“repetition” of memorial names for geographic fea-
tures, according to official records from the regional
onomastic commission. Furthermore, 29 localities
and streets have the name Aliya Moldagulova in hon-
our of the Soviet Union’s Hero. Figure 3 shows the
prevalence of name duplication in the Aktobe oblast.
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In March 2018, the administration of the city
of Aktobe organized an international conference
“Onomastics: Research and Experience,” during
which the main strategies for changing the names
of urban objects in the region were defined dur-
ing a briefing with representatives of the media: 1)
Names that are ideologically out of date should be
“aligned” with recent historical occurrences and
national customs, implying a “name change.”; 2)
To restrict, if feasible, the naming of municipal
landmarks after prominent figures from society
and politics (for instance, several instances of local
government petitioning the onomastic commission
have been documented); 3) The Kazakh people’s
ethnic characteristics should be used to name set-
tlements, streets, or specific urban objects (such
as stadiums, parks, cultural palaces, schools, etc.)
that do not already have names of well-known in-
dividuals who have made significant contributions
to the development of national culture, art, or sci-
ence; 4) Naming urban objects that have a strong
connection to the national language, such as those

with mythological motifs; 5) Excluding the use of
multiple identical names and “numerological” des-
ignations for residential objects (Zarechnyj 1, Za-
rechnyj 2, Zarechnyj 3; Batys 1, Batys 2).

The onomastic condition in Kazakhstan is re-
flected directly in the created tactics. Following
the lifting of the recent ban on name changes, 224
streets in Aktobe have been renamed, and over 100
additional streets, municipalities, and villages are
scheduled to be renamed. A plethora of items in
need of names has emerged as a result of the ongo-
ing creation of new local districts. It has been dis-
covered that there are 157 nameless streets in the
expanding city of Aktobe (Figure 4).

With numerous geographical landmarks bearing
names that have remained unchanged since the time
of Tsarist Russia, such Demidovka, Voznesenovka,
Velikhovka, and Petropavlovka, the topic of chang-
ing them is frequently debated in Kazakhstani me-
dia. The need of “giving true national names” to the
Kazakh people is also emphasised at the same time
(Shaukulova A., 2018).
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It is possible to identify both objective and sub-
jective justifications for renaming urban objects by
taking into consideration the developed methodolo-
gies. The naming of many unnamed streets and the
alteration of numerical ergonyms (for example, 11
mkr, 12 mkr, Akzhar-1, Akzhar-2, Batys 1, Batys
2, etc.) are objectively justified. The most obvious
justification is the desire to uphold national goals
by giving a famous person’s name a memorial title.
As a result, a number of streets and other urban fea-
tures in the city of Aktobe now have the names of
notable public and political personalities from Ka-
zakhstan, as well as poets, authors, cultural icons,
and heroes from the country’s epic tales. Much of
this collection of names “rejects” the range of nam-
ing practices that arose throughout the establish-
ment and historical evolution of ergonomic systems
in this area. We may use a variety of groupings of
organisations whose names have been altered or are
presently being considered for change to represent
this. The names of streets that serve as orientation
markers show where the street is located within the
city, taking into account any surrounding objects:
Yugo-Zapadnaya, 1 (now S. Mukanova Street);
Centre (Ortalyk) — (now M. Bukenbaeva); Depovs-
kaya (S. Zhamankulova), Zarechnaya (G. Zhubano-
va), Sovkhozny Proezd — Ush Tagan, Garnizonnaya
— Zh. Dosmuhameduly; together with Vokzalnaya,
Stantsionnaya, Privokzalnaya, Pochtovaya, Stadion-
ny dead-end pools, Residential pool Zarechny, and
more were modified.

The following are the names of ideological fig-
ures associated with Soviet reality and symbols:
Party Alley XX Congress — K. Ospanov; October
50th anniversary —T. Akhtanov; Oktyabrya 70th
anniversary—Jeruyik; Oktyabrskaya—D. Berkim-
bayev; Oktyabrsky boulevard — Abaya prospect;
Kommunisticheskaya — Yu. Altynsarin; Kolk-
hoznaya — Altai batyr; Sovetskaya — M. Otemisova;
Komsomolskaya — Karasai batyr; Pravda — Karagul
batyr; Prospekt Truda — Sankibai batyr; Druzhba —
E. Taibekov, and others. Some of the names, includ-
ing Profsoyuzny tupik, Novokooperativnaya Street,
Industrialnaya Street, etc., are continually changing.
The following street names have been replaced in
honour of communist (revolutionary) movement
leaders and ideologists: K. Marx, F. Engels, V.
Lenin, and others; also honoured are heroes of the
American Civil War: Engels — Brothers Zhubanov,
Kirov — Eset batyr, Frunze — Zhankozha batyr,
Frunze tuyiki — Izgilik, K. Liebknecht — Scherniaz,
Schmidt — Moncke bi, R. Luxembourg — D. Nur-
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peisova, Kuibyshev — Samruk, Kotovsky — Gabit
Musiperov, Vorovskogo — Zangar, and others. The
names of the occupations of the workers were used
to rename streets: Fabrichnaya (street S. Kurmana-
lina), Svyazistov (street M. Prozorova), and Stroitel-
naya (street Ryskulova).

There has been minimal modification in the
names of streets and ergonyms that honour Patriotic
War heroes and events. In the city of Aktobe, names
like Z. Kosmodemyanskaya, N. Gastello, the 101st
Rifle Brigade, Victory Avenue, A. Maresyev, O.
Koshevoy, and other names of Soviet Union heroes
have been preserved (Sultangalieva G., Kubenova
G., 2006:120). Nonetheless, there are a few rare in-
stances of ergonym names changing within this cat-
egory; these primarily pertain to S. Tyulenin Street,
which was renamed in honour of M. Ospanov, the
first Chairman of the Majilis of the Parliament of
the Republic of Kazakhstan, and Voroshilov Street,
which became T. Zhurgenov Street.

The names of streets reflecting geographical
features have been changed as well. For instance,
Steppnaya Street was renamed to A. Smagulov
Street, and Belogorskaya Street was renamed to
Aktau Street. There are no street renamings hon-
ouring great figures in science, literature, art, or
international culture. Avenues such as Tchai-
kovsky, Turgenev, Pushkin, Lomonosov, Nekra-
sov, Shevchenko, Mendeleev, and so on are still
unaltered. Streets named for poets and authors
from the Soviet Union have occasionally had their
names changed. For instance, M. Gorky Street
was renamed to Asau Barak, and D. Bedny Street
was renamed to Kasym Khan. Streets named af-
ter external characteristics have also changed. For
example, Fan Street was renamed to 1. Biltabanov
Street, Minor Alley was renamed to Fairground
Street, and Dull Alley was renamed to Kokzhiyek
Street. Currently, the list of changing ergonyms in
this group includes Snezhnaya, Kovyl’nyj, Letnya-
ya, and Zvezdnaya Street.

Table 1 presents the findings of the student sur-
vey.

As part of the organically evolving toponymic
system, the names are being replaced from the es-
tablished motivating paradigm of Kazakh toponyms.
Finally, it should be highlighted that the primary
trend of intentional modelling of the onomastic con-
tinuum in the contemporary region is the expression
of national identity against the background of con-
cepts that have become obsolete in the context of the
Soviet Union.
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Table 1 — View of young people to the level of onomastic works of the Aktobe oblast

Ne Survey questions The answer is surveying
1 The level of onomastic works in the Aktobe oblast H;%h Avgrsage L(O)W
2 The modern meaning of the name, given in the Soviet era H})gh Ave9rage L6O7W
Durability . AChle.V ¢ Both criteria are
— . . justice without .
Important criteria when changing and assigning new . important
3 succumbing to
names of streets corruption
0 P 76
0
4 Are there names of people you have never heard of in the Right I will refrain Against
names of streets or settlements 20 14 42

What obstacles do you think exist when assigning names

There are not

Both criteria are
enough state

Requires many

5 to streets for distinguished local figures in the Aktobe documents awards for a local important
oblast 15 figure 50
11
Do you b(leheve' that pr1nc1pl§s of tr'fmsparency an(.i public High Average Low
6 participation will be upheld in naming and renaming 0 9 67
settlements and objects
7 Do you support the new names assigned to unnamed 1 support I will refrain I don’t support
streets due to renaming or new assignments 71 5 0
Po you .thlnk. it is necessary”to adhere to the principle of I support I will refrain I don’t support
8 Restoring historical names” when changing the names of 69 7 0
settlements and streets
9 How do you feel about the renaming efforts underway in I support I will refrain I don’t support
the city 76 0 0
Many repetitions Not many I didn’t notice an;
Estimation of the frequency of repetition of the name in any rep repetitions in e Y
10 in oikonyms . repetitions
the Aktobe oblast 65 oikonyms 0

11

According to the youth, the level of onomas-
tic work in the region is high. The current signifi-
cance of names from Soviet times is irrelevant for
the youth. Some of them admitted that they didn’t
know the Soviet people at all. They believe that the
most important criteria for changing and assign-
ing new street names are the fame and obscurity
of the person. This information has been analyzed
in Table 1.

The process of changing and eliminating Soviet
names of geographical objects, known as decom-

munization and desovietization, is of vital impor-
tance in modern society. Regarding the post-Soviet
countries such as Kazakhstan, this process is criti-
cally significant and is of interest to researchers
and society as a whole because of the following
reasons:

1. Historical changes: during the Soviet period
the Soviet names of geographical objects and set-
tlements in post-Soviet countries were appointed
by the “ruling” circles and the former names were
replaced in accordance with the mandative ideol-
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ogy. The modern change of names reflects historical
changes and the striving of each nation to reassess
its history and cultural heritage;

2. Symbolic meaning: Decommunization mat-
ters symbolically for society as changing the names
of geographical objects expresses a change in per-
sonality and values. This process is of help for the
countries to pass the transition period and consoli-
date their new identity;

3. Sociocultural changes: The change of oik-
onyms testifies to sociocultural changes in society
including the development of the language, culture
and values. It can also have an effect on the per-
ception of different ethnic and socio-cultural groups
and interaction between them;

4. Geopolitical context: The change of geo-
graphical names in post-Soviet countries is con-
nected with the transformations in the geopolitical
context, such as the striving for national identity,
sovereignty and integration into the global commu-
nity;

5. The study of the dynamics in oikonyms’
changes speaks of a scientific interest to research
the sociocultural transformation processes and the
dynamics of geographical names in the context of
the changing socio-political environment.

On the whole the geographical assessment of
the dynamics of changing and using Soviet names
of geographical objects represents the study allow-
ing an understanding of the decommunization and
desovietization processes and their impact on the so-
ciocultural and geopolitical dynamics of post-Soviet
countries.

Conclusion

The study of the dynamics of changes in geo-
graphical names in the Aktobe oblast is of impor-
tance to perceive decommunization and desovi-
etization processes in the post-Soviet space. The
oikonyms and urbanonyms of the oblast over the

specified period which are under discussion reveal
a significant number of changes that point at geopo-
litical, socio-economic and cultural transformations
in Kazakhstan.

The analysis of changes in the names of land
and water bodies, settlements of the Aktobe oblast
opened the way to get insight into two important
waves of transformation, the sources of which are
associated both with geopolitical events and socio-
cultural changes in the republic. Special attention is
focused on the process of sovietization and its im-
pact on the structural and semantic features of top-
onyms. The study verified significant changes in the
cultural space of the oblast and also pointed out that
the changes of geographical names are connected
not only with political changes but also with trans-
formations in previous cultural strata.

An important part of the study was a survey con-
ducted with the participation of students of the Ge-
ography program. This survey provided additional
data on the perception and value of changes in geo-
graphical names and also exposed that students are
not indifferent to the changes occurring in the soci-
ety. Sociolinguistic studies were conducted which
brought to light numerous aspects of the onomastic
situation in the oblast.

On the whole this study represents an impor-
tant contribution to understanding and studying the
decommunization and desovietization processes in
Kazakhstan in the context of changes in geographi-
cal names and also demonstrates the active partici-
pation of students in research work.

Naturally occurring nominative vectors, which
are less prominent in the names of urban objects,
still offer orienting and distinctive marking rea-
sons that are customary for ergonomic systems
that emerge on their own. We identify strategies
of tracing and metaphor representing the national
mindset of Kazakhstan from the perspective of the
nominative procedures characteristic of natural
nomination.
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MCIMOAb3OBAHUE AAHHbIX KOCMHUYECKNX CHUMKOB
AAS AKTYAAU3ALUUM BEKTOPHOM KAPTOTPA®UYECKOM
OCHOBbI TEMATUYECKUX KAPT
(Ha npumepe ropHbix parMoHoB Uae n XKetbicy AraTtay)

Tonorpaduyeckme KapTbl, UCNOAb3YyEMblE B KaUeCTBe KapTorpaguuyeckoin OCHOBbI TEMATUYECKMX
KapT, CO3AAI0TCSl HA OCHOBE AAHHbIX OMPEAEAEHHOr0 BPEMEHHOT O NEPHOAQ, @ UMEIOLLLAsiCsl TONIOOCHOBA
Ha MCCAeAyemylo TeppuTtopuio nsaaHa B 1975-1990 roaax, 4To He MO3BOASIET BM3YyaAM3MpPOBATb MO-
CAEAHWE M3MEHEHWS B COCTOSIHMM MECTHOCTU. OAHMM M3 CocoB0B peLleHus 3TON NPobAeMbl IBASETCS
MCMOAb30BaHWE aKTyaAbHbIX MCTOUYHMKOB AaHHbIX. 3aAaya yCMeLHO PeLlaeTcs Ha OCHOBE BU3YyaAbHO-
ro U aBTOMAaTU3MPOBAHHOIO MCMOAb30BaHMS AaHHbIX A33 MOAYUYEHHbIX M3 KOCMMYECKMX anmnapaToB
CPeAHEro, BbICOKOrO M CBEPXBbICOKOrO NMPOCTPAHCTBEHHOIO Pa3peLLeHus.

LleAb 3TOM CcTaTbW — MPOBECTU CPABHUTEAbHbIM aHAAU3 AAHHbBIX AMCTAHLIMOHHOTO 30HAMPOBAHMUS
3eMAM Ha npuMepe KocMmMYeckrx cHUMKOB Sentinel 2, Landsat-8, paccMoTpeTb MeToAMKM 06paboTKm
KOCMMYECKMX CHUMKOB M MCMOAb30BaHWE AQHHbIX AMCTAaHLMOHHOIO 30HAMPOBAHUSI AAS aKTyaAM3aLmm
BEKTOPHbIX CAOEB KapTorpadhmueckoin OCHOBbI TEMAaTUUECKMX KapT.

B pamkax BbIMOAHEHMS 33Aay C LIEAbIO aKTyaAM3alMU BEKTOPHbIX CAOEB AAS OOHOBAEHUS Kap-
TOrpagMueckon OCHOBbI UCCAEAYEMOWN TEPPUTOPUN, B AQHHOM paboTe ObIAM UCMOAb30BaHbl apXMB-
Hble W OnepaTMBHble AaHHblE CPEAHEro paspeLleHus, MOAyYaemble CO CMyTHMKOB cepum Landsat u
Sentinel-2 1 cepsucbl M306paxeHnin Sentinel-2, a Takxke umdgposas Moaeab peabeda (LIMP) Airbus
WorldDEM4Ortho.

BbiAM McnoAb3oBaHbl MeToAbI NpuMeHeHns M C-texHoAormin u A33, kaaccudmkaumm AaHHbIX A33
M CPaBHUTEABHOIO aHaAM3a, BU3yaAbHOrO U aBTOMATM3UPOBAHHOIO AelindgprpoBaHus. Aas puAbTpa-
LMK KOAAEKLMM M300pakeHmi Sentinel-2 1 onpeaeAeHns 06Aa4HOCTU M 06AQUHOM TEHM CDOPMUPOBAH
Habop ckpuntos Python.

Mcrnoab3oBaHme AaHHbIX A33 MO3BOAMAM OXBATUTb OOLLIMPHbIE U TPYAHOAOCTYIHbIE TEPPUTOPUM
rOpHbIX PaMOHOB, 3HAYMTEABLHO CHU3MTb 3aTpaTbl Ha COOP M 06PAbOTKY AaHHbIX.

B pe3syabTate 6biAa co3aaHa OOHOBAEHHAs KapTorpaduyeckas OCHOBa MCCAEAYEMON TEPPUTOPUM.
KapTorpaduueckyio 0CHOBY MO>KHO MPUMEHUTb MPK MOCAEAYIOLLEM aHAaAM3E AMHAMMKW U TEHAEHLMIA
M3MEHEHUS MPUPOAHBIX U COLMAAbHO-9KOHOMUYECKMX OOBHEKTOB.

KatoueBble caoBa: [ C-TexHoAOrMK, A33, KocMuyeckme cHUMKM, Sentinel 2, Landsat-8, aewmdppu-
poBaHue, 06paboTka KOCMUYECKMX CHUMKOB, KapTorpaduyeckasi OCHOBA.

A.K.Tolepbayeva'?", R.K. Karagulova', A.S. Yeszhanova',
A.A. Tanbayeva'?, O.V.Radusnova'?, A.N. Kamalbekova'?
1JSC «Institute of Geography and Water Security» MES RK, Almaty, Kazakhstan
2Al-Farabi Kazakh National University, Almaty, Kazakhstan
3Kazakh National Agrarian Research University, Almaty, Kazakhstan
*e-mail: akmaral1980@mail.ru
Using satellite images data for updating the vector cartographic basis of thematic maps
(using the example of the mountain regions of lle and Zhetysu Alatau)
Selection and Landsat and Sentinel

Topographic maps used as the cartographic basis of thematic maps are created on the basis of
data from the certain time period and the existing topographic base for the study area was published in
1975-1990, which does not allow visualizing recent changes of the area condition. One way to solve
this problem is to use up-to-date data sources. The problem is successfully solved on the basis of visual
and automated use of satellites remote sensing data of medium, high and ultra-high spatial resolution.
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The purpose of this article is to conduct comparative analysis of the Earth remote sensing data us-
ing the example of Sentinel 2, Landsat-8 satellite images, to consider methods for processing satellite
images and use of remote sensing data to update vector layers of the cartographic basis of thematic
maps.

As part of the tasks of actualization of the vector layers for updating the cartographic basis of the
study area, in this work was used archival and operational medium-resolution data obtained from Land-
sat and Sentinel-2 series satellites and Sentinel-2 image services, as well as Airbus WorldDEM4Ortho
DEM.

The work used the methods of GIS technologies and remote sensing, classification of remote sens-
ing data and comparative analysis, visual and automated interpretation. A set of Python scripts has been
generated to filter the collection of Sentinel-2 images and to determine cloudiness and cloud shadow.

The use of remote sensing data made it possible to cover spacious and inaccessible areas of moun-
tainous regions, significantly reducing the costs of data and processing.

As a result, the updated cartographic basis of the studied area was created. The cartographic basis
can be used for subsequent analysis of the dynamics and trends in changes of natural and social-eco-
nomic objects.

Key words: GIS technologies, remote sensing, satellite images, Sentinel 2, Landsat-8, decryption,
decryption, processing of satellite images, cartographic basis.
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TakbIpbINTbIK, KAPTAAAPABIH, BEKTOPAbIK, KapTorpacpmsAbIK Heri3iH
)KQHAPTY YLUIH FapbILWITBIK TYCIPiAIM AepeKkTepiH naiAaraHy
(Ine xxaHe JXKeTicy AraTaybl TayAbl ayAQHAAPbIHbIH, MbICAAbIHAQ)

TakbIpbINTbIK, KAPTAaAAPAbIH KapTOrpausaAbIK Herisi peTiHAe MarAaAaHbIAATbIH TOMOrparsAbIK,
KapTaAap OGeAriAi 6ip yakbIT Ke3eHIHAEr AePeKTep Heri3iHAE KypblAaAbl, aA 3ePTTEAETIH ayMakKa KOA-
AaHaTbiH TonorpamsaAblik, Heriz 1975-1990 xbirpapbl 6acnara LibIKKaHAbIKTaH, OA XXep GeAepiHaeri
COHfbl ©3repicTepai BM3yaAM3aumsaAayFa MYMKIHAIK Gepmeriai. ByA meceaeHi wewyaid 6ip >KOAbl —
aFbIMAAFbl AepeKkTep KO3AepiH narmaasaHy. MIiHAET KeHICTIKTIK ABAAITI OpTa, >KOFapbl XKoHe eTe XO0-
Fapbl FapbiwTbiK, XKK3 AepekTepiH BM3yaAAbl XoHe aBTOMATTaHAbIPbIAFaH MaAdAaHy HerisiHAe Lelli-
AGAI.

byA MakaAaHbiH MakcaTbl — Sentinel 2, Landsat-8 rapbIluTbIK, TYCipiAIMAEPIHIH MblCaAbiHAA JKepAi
KALbIKTbIKTAaH 30HATAY AepeKkTepiH CaAbICTbIPMaAbl TaAAQY, FAPbILWTHIK, TYCIPIAIMAEPAI BHAEY BAiCTe-
PiH KapacTbIpy >KoHe TaKbIPbINTbIK, KAPTAAAPAbIH, KAPTOrpadUsAbIK, HETi3iHIH BEKTOPABIK, KabaTTapbiH
>KaHAPTyFa KALWbIKTbIKTAH 30HATAY AepeKkTepiH namnaasaHy.

3epTTeAeTiH ayMaKTbiH KapTorpadmsAbIK, HEri3iH XKaHapTY YLUiH BEKTOPABIK, KabaTTapAbl XXKaHapTy
MakcaTblHAQ MIHAETTEPA] OpbIHAQY LueHOepiHAe 60A >kymbicTa Landsat xeHe Sentinel-2 cepmusicbibIH
CMyTHUKTEPIHEH >kaHe Sentinel-2 cepsucTepiHeH, >kaHe ae Airbus WORLDDEM4ORTHO »epaiH caH-
AbIK, MOAEAIHEH aAbIHFaH ABAAIT opTalla FapbIWTbIK TYCIPIAIMAEPAIH MYpPaFaTTbIK >KOHE XKeAEA aAblH-
FaH AepekTepi NanAaAaHbIAADI.

[AXK TexHoAorusaapbl MeH JKK3 koaaaHy, XKK3 AepekTepiH »ikTey KeHe CaAbICTbIPpMaAbl TAaAAQY,
BM3YaAAbl >KOHE aBTOMAaTTaHAbIPbIAFAH AeLInpAey SAICTEpPi KOAAAHBIAABL. Sentinel-2 Tycipiaimaep
JKMHafbIH OHAEY XKoHe OYATTbIAbIK, MeH OYAT KOAEHKECIH aHbIKTay YiliH, Python ckpunTep >KMbIHTbIFbI
KYPbIAABI.

KK3 aAepekTepiH nariaasaHy MeH KeH ayMakTapAbl XXK8He TayAbl ayAQHAAPAbIH KMbIH >KepAepiH
KaMTyFa, AEPEKTEPAI XKMHAY MEH OHAEY LLbIFbIHAAPbIH aiTapPAbIKTal TOMEHAETYTe MyMKIHAIK OepAi.

HaTuxeciHAe 3epTTeAeTiH ayMakTblH YKaHAPTbIAFAH KapTOrpagusAbiK Heri3 KypblAAbl. KapTor-
paUSIAbIK, HETi3AI TaOUFN XKOHE BAEYMETTIK-3KOHOMMKAAbIK, HbICAHAAPAbIH, ©3repy AMHaMMKacbl MeH
TEHAEHUMACBIH TaAAQy Ke3iHAE KOAAAHYFa GOAaAbI.

Tyiin cesaep: FAX texHoaormsachl, XKK3, rapbiuTbik, Tycipiaimaep, Sentinel 2, Landsat-8, ae-
wndpAey, FapbIWTbIK TYCIPIMAEPAI 6HAEY, KapTorpadmsAbIK, Heri3.
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Hcnonp30BaHre TaHHBIX KOCMUYECKUX CHUMKOB JIJISI aKTyaJInu3alun BeKTOpHOﬁ KapTOFpaq)PI‘IeCKOfI OCHOBBI TEMAaTHY€CKHUX KapT

BBenenue

Hacrosamass HaydHas cTaThs TOATOTOBIIEHA
B paMKax BBINOJIHEHUS TmpoekTra «HaydHo-mpu-
KJIaJHOe 00OCHOBaHHE Celie-, OMOJI3HEe- U JIABUHO-
0e30macHOCTH B TOPHBIX paitonax WUme m XKeTwicy
Anaray PecnyOmuku Kazaxcrany. [Ipunrunuaisb-
HOE OTJIMYUE UJICU MPOTPAMMBI OT CYIIECTBYOIIUX
aHanoroB B Ka3zaxcTtaHe 3akito4aeTcs B CO3TaHUU
JICTAJILHBIX KapT TPUPOJHBIX OINACHOCTEH W pH-
CKOB B IIM(pOBOM BHUJI€ C UCIIOIH30BAHUEM METO-
JIOB JTMCTAaHIIMOHHOTO 30HAMpoBaHus 3eMiun. [lms
CO3/IaHus 3THUX KapT HE0OXo1MMa KpyImTHOMAcIITao-
Has kaprorpaduyeckas ocHOBa. B cuiy Toro, 4to
CYIIECTBYIOIME HAa IAHHBI MOMEHT TOTOKApTHI
colepKaT TeHEPATU3UPOBAHHYIO M HEAKTYaJIbHYIO
nH(OPMAIUIO, B HCCIIEIOBAHHUAX HCIIOJIb30BaHBI
JaHHBIE UCTAHIIMOHHOTO 30HIMPOBAHUS 3eMIIH
(manee — J133), koTopbie 00ECIICUUBAIOT XOPOIIYIO
0030pHOCTh CHUMKOB M BO3MOXXHOCTH ITOJTY4YCHUS
nHpOpPMAITUU O TPYIHOTOCTYITHBIX JTHOO OOIIHp-
HBIX TeppuTopusx. I1o aroit npuunne nannsie J1/13
SIBIITFOTCS TIPAKTUYECKA €UHCTBEHHBIM HCTOYHU-
KOM OOBEKTUBHOM M aKTyaJIbHOH WHGOPMAIINH TTPH
HCCIIEJIOBAHUSX B YCIIOBUSIX IMEPECEUEHHOW MECT-
HOCTH B TOpHbIX paiionax. (PamaszanoBa, 2018:82;
Cheng et al., 2016:28; Sreenivasan et al., 2018:603).
Kpome Toro, HeCOMHEHHBIM JIOCTOMHCTBOM JTAHHBIX
33 sBnsgercs akTyalbHOCTh HA MOMEHT CBHEMKHU,
BBICOKAsI ONIEPATUBHOCTh UX TOyYeHUs, TOYHOCTh
00paboTkH, HHOOPMATUBHOCT U SKOHOMHYEC-
cKas 1esiecoo0pasHocTh JaHHbIX (Priyabrata et al.,
2024:101093; Jeffrey et al., 2021:2191; Manwmiox,
2017:11).

Hannsie 133 npuMeHeHbl 3[eCh NpU CO3TaHUU
6a3 maraex 1 ['YIC mpoekTa, B TOM 9HCIIE U B Ka-
YyecTBe «0a30BOro» pabouero cios, Ut akTyaan3a-
LMW BEKTOPHBIX CIIOEB KapTOrpaduuecKOil OCHOBBI
CIEIYIOMUX TEeMaTHYECKHX KapT: BOJOCOOPHBIX
OacceliHOB, TuApOrpaGUUECKOi CETH, JICTHUKOB,
MOPEHHBIX 03&p, TPAHCTIOPTHOM CETH, HACEIEHHBIX
ITyHKTOB.

[TonmydeHHble pPE3yJIbTaThl 3HAYUTEIBHO I10-
BBICAT YPOBEHb 3HAHWUH O TMPUPOJHBIX OOBEKTaX
W OTMACHOCTSX, a TakKe OyIyT WMCIOIB30BaHBI MPH
IUIAHUPOBAHUU TMPOQUIAKTHYECKUX MEp IO TMpe-
JIOTBPAIIICHUIO HETaTUBHBIX MMOCIIEACTBHI OMACHBIX
MIPOIIECCOB B Topax AJNMaTHHCKOW M JKeThIcycKoit
obnacteid. [ToTpeOuTensiMu MoIy4YeHHBIX pe3ysIbTa-
TOB OYJIyT OpraHbl MPEAYyIPEKIACHUS U TUKBHIAIIH
MTOCIIeNCTBUN upesBhryaitHeix cutyaruit MUC PK,
aKuMaTthl AMMaTuHCKOH 1 XKeTbIcyckoii obnacreit u
palioHOB, OpraHU3aIluy, 3aHUMAOIINECS TUTAHUPO-
BaHHEM Pa3BHUTHS TEPPUTOPUH.
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IlaHHbIe U METOJAbI HCCJICAOBAHUSA

CymiecTByeT IMUPOKHA HAO0OpP ONTHICCKUX
nauueix JI/I3 cpemHero, BBICOKOTO M CBEPXBBI-
COKOTO TPOCTPAHCTBEHHOTO pa3pellieHusi, Kak
WorldView-3, GeoEye-1, SPOT 6/7, Pleiades,
Landsat-8, Sentinel u T.1. OfiHaKO, B OTKPBITOM JI0-
CTyIle HET CHMMKOB BBICOKOTO W CBEPXBBICOKOIO
MPOCTPAaHCTBEHHOTO paspemeHus. K OecruraTHeM
naHHbIM /133 OTHOCSTCS KOCMOCHUMKH € TIPOCTPaH-
CTBEHHBIM pa3pelieHneM He Bbiie 10 M, Harpu-
Mep, JTaHHBIE CO CITyTHHKOBEIX mporpamMm Sentinel
u Landsat (A6uesa [1.K., 2020:42; Komaposa A.D.,
2016:47; Landsat-8).

B mocnemnme Toapl AN WCCIETOBAaHHUS HYacToO
HCIIOJIB3YIOTCSI apXMBHBIC U OIEPATUBHBIC JIAHHBIC
CPEIIHETO pa3pelIeHus, IOJIy4aeMble CO CITyTHUKOB
cepun Landsat m Sentinel-2. CBOOOTHBIN JOCTYIT K
cHUMKaM co cryTHHKoB Landsat (Kanansr Landsat
8; USGS EROS Archive) u Sentinel-2 (Data
collections; 3arpyska cuen Sentinel-2; Sentinel-2)
JIeNlaeT WX MPHBIEKATEIbHBIMU Uil MCCIe0BaTe-
Jneil B pasHbIX oTpacisixX. [laHHBIE KOCMHYECKUX
CHEMOK CETOJIHS CTAJIH JOCTYITHBI IIUPOKOMY KPYTY
MOJIb30BaTENCH M aKTHBHO IPUMEHSIOTCS HE TOJIBKO
B HAYYHBIX, HO U TIPOM3BOJICTBEHHBIX LIENsIX (AHTO-
noB C.A.,2018:100; Sinc¢i¢ M., 2022:1360; Lim S.,
2023; Tonenbaera A.K., 2020:25).

B nmanHO# pabore ansi akTyanu3alld BEKTOP-
HBIX CJIO€B KapTorpa(uuecKoil OCHOBBI HCCIEIye-
MO¥ TeppUTOPHH OBLTU MCIIOJIb30BAHBI APXUBHBIC U
OTIepaTHBHBIE IAHHBIC CPETHETO Pa3pEIISHHUS], ITOITY-
gaeMBbIe CO CITyTHUKOB cepuu Landsat u Sentinel-2,
takke L[MP Airbus WorldDEM4Ortho (https://
www.esri.com/arcgis-blog/products/arcgis-living-
atlas/imagery/airbus-worlddem4ortho-in-arcgis-
living-atlas-of-the-world).

Hwxe mpuBeneHa KpaTkas COIIOCTaBHTEIbHAS
CBOJIKA TI0O OCHOBHBIM MapaMeTpaM ¥ CHEKTpab-
HBbIM KaHajiaM ciyTHUKOB Landsat u Sentinel-2 s
nemudpupoBanus reorpapuueckux oovexToB (Ta-
oymmma 1, Tabnwma 2).

[Iporpamma Landsat cymiectByer yxe 6osee 40
net. B HacTosmMit MOMEHT JEHCTBYIOT 1B CITyTHH-
ka cepun: Landsat-8 (cerncopsr OLI — Operational
Land Imager u TIRS — Thermal Infrared Sensor),
BBIBEJICHHBIH Ha opOuty B 2013 r., moguepxxuBae-
MBIl coBMecTHO [ 'eomormueckoi ciyxooi CIIA
(USGS) (trabmmma 1) m HanuonampHBIM AdpO-
kocmudeckuM AreHtctBom (NASA) m Landsat-7
(ETM+). Bce nanHbIe C 3THX CITyTHHUKOB, HAUHHAS
¢ 1982 r. coBMecTuMbI Mexy co00it 0Oe3 1omos-
HuTeIbHOM 00paboTku (Kanamer Landsat 8; USGS
EROS Archive).
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C 2016 r. Ha perynsipHOil OCHOBE C MEPUOINY-
HOCTBIO CheMKH B 10 mHEH cTan J0CTYTHBI TaHHBIS
co cryTHUKa Sentinel-2A, BbIBeIEHHBII Ha OpOUTY

Ta6auna 1 — Ocuosusle mapameTps! Landsat-8 u Sentinel-2

23 utonst 2015 r. B pamkax nporpammsl Copernicus
EBpomneiickum kocmudeckuMm areHTCTBoM (ESA)
(Data collections; Sentinel-2; Sentinel-2A, 2B).

OCHOBHBIE TAPAMETPEI

Landsat-8

Sentinel-2

PexxuM cheMKH

MynbTUCTIEKTPaTbHbINH

MynbTUCTIEKTpaIbHBIN

15 (PAN)

[IpocTpaHcTBEHHOE pa3pelieHne, M 30, 100 (Temwioroi criekTp) 10
[loxpeiTHE TEPPUTOPUN CHUMKAMHU MIOJTHOE YaCTUYHOE
[[InprHa moa0Chl ChEMKHU, KM 183 290
TleproanyHOCTh CHEMKH 16 nueit 5 muein
BpewmenHoit oxBar c1984r c2015t

CaliT 3arpy3ku

https://earthexplorer.usgs.gov

https://scihub.copernicus.eu

Bropoll cnmyTHHK C aHaJOTMYHBIMH XapakTe-
puctukamu Sentinel-2B Obut 3amymien 7 mapta
2017 r., 4TO NO3BOJIMWIIO YJIYUIIUTH MEPUOJUUYHOCTD
CBEMKH 110 5 AHEM.

Cuumku Landsat OLI umeror 9 cnekrpaib-
HBIX KaHaJOB, KOTOpPBIE MPAaKTHYECKH COBIA/a-
10T ¢ KaHanaMu ceHcopoB Landsat-7 u Landsat-5.
Sentinel-2A  OCHaIIEH  ONTHUKO-3JICKTPOHHBIM
MYJIBTUCIEKTPAIBHBIM CEHCOPOM, KOTOPBIH BBI-
MONHSET ChEMKY B 13 CHeKTpambHBIX KaHamax

OT BHJHMMOTO U OJIMKHEro WH(PAKPACHOTO 0
KOPOTKOBOJIHOBOI'O HH(PAaKpacHOI'o Juana3oHa
crektpa. [Ipu OTCYyTCTBHM NaHXPOMAaTHYECKOTO
KaHalla, MPOCTPAHCTBEHHOE pa3pelieHne n300pa-
xeHnii Sentinel-2 B BunumoMm (R, G, B) u Gmmxk-
Hem nHppakpacHoMm (NIR) amanmazonax cmexTpa
coctasisiet 10 M, 4TO IpencTaBiIseT HAUOOIbIINN
MPUKJIAJIHON HHTEPEC U SIBJSETCS 3HAYUMBIM TIpe-
AMYIIECTBOM B CpPaBHEHUU C HU300paKCHUSIMH
Landsat (Ta0mnuma 2).

Tadanna 2 — CriekTpaibHbIC XapaKTepUCTUKY cIyTHHKA Landsat-8 u Sentinel-2

Landsat-8 OLI Sentinel-2
Kanan JnuHbI BONH, Paspe- Kanan Jlnunbl BonH, | Paspere-
MKM ICHUE, M MKM HHE, M
Kanan 1 — IToGepexss u Kanan | — mo6epexbs 1
aspozoiu (Coastal and Aerosol, 0,433 - 0,453 30 M p 0,419 — 0,465 60
asposoiu (Coastal / Aerosol)
New Deep Blue)
Kanax 2 — Cunwii (Blue) 0,450 - 0,515 30 M Kanax 2 — cunuii (Blue) 0,443 — 0,546 10
Kanan 3 — 3enéusiit (Green) 0,630 — 0,680 30 M Kanan 3 — 3enenstit (Green) 0,536 — 0,583 10
Kanai 4 — Kpacnsrit (Red) 0,630 — 0,680 30 m Kanai 4 — Kpacwusrit (Red) 0,646 — 0,685 10
o Kanain 5 — pactutensHocTH
Kanan 5 — bmoxnuit UK (Near | 561 660 | 30w | paitnnii kpacsiii (Vegetation | 0,694—0,713 | 20
Infrared, NIR)
Red Edge)
o Kanain 6 — pactutensHocTH
Kanan 6 — Emoxmmi UK (Short 1,560 — 1,660 30 M kpaituuii kpacubiit (Vegetation | 0,730 — 0,749 20
Wavelength Infrared, SWIR 2)
Red Edge)
o Kanain 7 — pacturensnoctu
Kanan 7 - bmwxnuit UK (Short | 1065300 | 30w | «paitnnii kpacwsiii (Vegetation | 0,766 —0,797 | 20
Wavelength Infrared, SWIR 3) Red Edge)
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Ipooonscenue mabauywvl

Landsat-8 OLI Sentinel-2
Kanan JUTuHBI BOJIH, Pa3zpe- Kanan Jlnuns! BonH, | Paszperme-
MKM HIeHNe, M MKM HHE, M
Kanan 8 — OmmkHUi
undpaxpacubiii (NIR) 0,763 0,908 10
Kanan 8 — [TanxpomaTmyeckuii 0.500 — 0.680 15 -
(Panchromatic, PAN) ’ ’ M Kanan 8A — Omwkuuii
nH}ppakpacHslii (Vegetation Red | 0,848 — 0,881 20
Edge)
Ka_Han 9 — Ilepuctsie obmaxa 1,360 — 1,390 30 Kanan 9 — Bopsnotii map (Water 0,930 — 0,958 60
(Cirrus, SWIR) vapour)
Juanazonsl TIRS (Thermal Infrared Sensor)
Kanan 10 — dansuuit UK (Long Kanan 10 — o6naxa (SWIR —
Wavelength Infrared, TIR1) 10,30~ 11,30 100w Cirrus) 1,336 - 1,415 60
Kanan 11 — 6mmxHMiA
N 1,540 — 1,685 20
Kanan 11 — Jansamit UK (Long undpaxpacublii (SWIR)
11,50 - 12,50 100 m
Wavelength Infrared, TIR2) Kanan 12 — 6aumsKamii
undpakpacubiii (SWIR) 2,067-2,323 20

C 2018 r. cuumku Sentinel-2 1ocTynHbl AJ1s pa-
00THI uepe3 NMHAMUYECKHH CepBUC M300paKeHUI,
koTtopsii noanepxkuBaetrcst ESRI. Cepsuc exennes-
HO OOHOBJIIETCS] HOBBIMU H300PaKEHUSIMH U TTO3BO-
nsieT paboTaTh CO CHUMKAaMHU B OHJIAMH pEeXUME U
B HacToNbHBIX TpoaykTax ArcGIS (Iloaxmiouenue
cepBHca co CHUMKamu Sentinel-2).

B kagectBe LIMP mcmnonb3oBanace mudposas
Mozenb penbeda Airbus WorldDEM4Ortho, koTo-
pas siBnseTca HanboJiee MocieIOBaTeIbHON U TOY-
HOM CIIyTHHKOBOH MOJENbIO penbeda B Tiodanb-
HOM MaciTade ¢ paspenieHueM 24 M U JOCTyITHA
MPU HAJIMYUH JUICH3UH HACTOJBHBIX MPOIYKTOB
ArcGIS.

Kak oTmeuarnock panee, sl HallUX HCCIENO-
BaHMH MCITOJIb30BANNCH APXUBHBIE U OTIEPaTHUBHBIC
JTaHHBIE CPEJHET0 pa3pelleHMs], MoJlydaeMble CO
cnyTHUKOB cepuu Landsat m Sentinel-2. Crek-
TpaJIbHbIE XapaKTEPUCTHKH cIyTHUKOB Landsat-8
n Sentinel-2 cxo0ku, MOCKOIBKY OHH pa3pada-
THIBAJINCH Ha 0a3e TECHOro COTPYAHHUYECTBA
ESA u USGS (xkpome TEIUIOBBIX KaHAJIOB CHUM-
koB Landsat-8 mo TemmoBomy uH(ppakpacHOMY
JATYHKY ).

Pasmemenne monoc Sentinel-2 MSI o cpaBHe-
Huto ¢ 7 u 8 momocamu Landsat Mo>kHO yBHIETh Ha
pucynke 1. OH cCpaBHUBAET CHEKTPAIBbHBIE MOJOCH
¢ nuamazonamu ETM, Landsat OLI npenocrasmsier
JIBa HOBBIX CIIEKTPAJbHBIX JHANa30Ha, OJUH U3 KO-
TOPBIX MpeJHA3HAUYEH CHEIHaIbHO JUId OOHapyxe-
HUSI IEPUCTHIX 00JIaKOB, a IPyToi A7t HaOIr0IeHUH
B MIPUOPEKHON 30HE.
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Hcxonuble TaHHbIE CIYTHUKOB Sentinel-2 mpe-
TIOCTABJISIFOTCS ¢ YpoBHEM 00paboTku «LL.1C» B BHuzIEe
anbOeno Ha BepxHel rpanune armocdepsl (Top-Of-
Atmosphere Reflectance, TOA) ¢ BeITOTHEHHON pa-
JUOMETPHUYECKONH M T€OMETPUUYECKON KOPPEKLHUEH.
OO6paborannsie naHHbIe YPOoBHA «L2A)» BO3MOXKHO
3arpy3uTh € MOTOKa scihub, Tak Kak OHU OBLIH BBI-
grcieHs! ¢ moMombio yTHauTel SEN2COR. Y1umm-
Ta TO3BOJICT BBIOJHUTH aTMOC(EPHYIO KOPPEK-
A0, KOPPEKINI0 penbeda M MEePUCTHIX OOTaKOB
BXOJIHBIX JaHHBIX ypoBHs 1C B BepXHEH yacTH aT-
Mochepsl. Sen2Cor co3aaeT N300paKeHUST HIDKHEH
9acTH aTMOCQephl, JOMOIHUTEIBHO CKOPPEKTHPO-
BaHHbIC Ha pacrio3HaBaHue peibeda U MEePUCTBIX
001aK0B; KapThl KJacCU(pUKAIMN ONTUYECKOH TOJ-
IIMHBI a3p030Jis, BOASHOTO TNapa, CICHbI W HHIH-
KaTopbl KauecTBa JUIsl BEPOSTHOCTH OOJaYHOCTH U
cHera. Kpome Toro, mIpuCcyTCTBYIOT TpH JHAana3oHa
¢ainoB o kauectBe (QA), tae ogun (QA60) — 3TO
IMana3oH OMTOBOW MacKu ¢ HHpOpMaIued 0 Macke
obnaunoctu. Ho momoca QA60 — 3T0 BCero nuib
JIBOMYHBIA KITaCCUPHUKATOP JUIS TOJICTHIX 00JIAKOB U
MEPUCTHIX 00JaKOB M HET crocoda TOYHO HACTPO-
UTh, YTO CUUTAETCS] OOJIAKOM WJIM HE OO0JIAaKOM W
TyT nomokeT ytunurta s2cloudless, koTopas o0e-
CIICUMBACT BEPOSITHOCTh TPUCYTCTBUSI OOJIaKa OT
0 mo 100 mporeHToB, KOTOPYIO MOXKHO HCIOJIB30-
BaTh JUIsl HACTPOWKU arpecCUBHOCTH IPOIECIYPHI
MackupoBanus obnaka. Habop nanubix s2cloudless
JTAeT BO3MOYKHOCTH BBIOPATh OOJIAYHBIN TIOPOT IS
ompezeneHus 00JavYHbIX / He 00ayHbIX Macok (Ta-
osmma 3).
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Comparison of Landsat 7 and 8 bands with Sentinel-2
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Pucynok 1 — CpaBaurensHslii rpadguk Sentinel 2, Landsat-7 u Landsat-8
(Atmospheric transmission — mpo3padHocTb arMmocdepsl B mpoueHTax, Wavelength — myinHa BOJTHBI B HM)

Tadmuua 3 — [lapameTpsl 171 QUIBTpAMK KOJUTEKIUH H300paxkeHuii Sentinel-2 u onpeneneHus 001aqHOCTH U 00JIa9HON TEHU

IIapamerp Tun Onucanue
AOI ee.Geometry | Cdepa nnTepecos
START _DATE CTpOKa Jlara Hauana cOopa n300pakeHHid (BKIIFOUUTEIHHO)
END DATE CTpoKa Jlara OKOHUAHHS KOJUICKIUH H300paeH i (9KCKITFO3UBHO)

CLOUD_FILTER LEJIOE YHCIIO

MaxkcuMaTbHBIH MTPOIIEHT 00IaYHOTO MOKPOBA H300paKeHNH, pa3penIeHHBIN B
KOJUTEKIIMU M300paskeHIH

CLD PRB THRESH LIeJIOE YHCIIO

BepositHocTh 06nauHocTH (%); 3Ha4YeHHs OOJbIIIe, YeM CYMTAIOTCS 00JIaKaMu

NIR_DRK_THRESH ntaBaet

OTpa)KeHI/Ie B OMMKHEM I/IH(i)paKpaCHOM JHAIa3’oHe, 3HAYCHUA MCHBIIIC YEM
CUUTAIOTCS TTOTCHIIMAIIBHON TEHBIO oOaka

CLD_PRJ DIST IJ1aBaeT

MaxkcumanpHOE paccTossHEE (KM) JUT IOMCKA TeHEH 0T KpaeB 00JIaKoB

BUFFER 1EJI0€ YUCIIO

Paccrostaue (M) 10 Kpast OII03HaBaeMBIX 00JIAKOB 0OBEKTOB

BaxHO THIaTeNbHO BBIOMPATH IOPOTrOBOE 3HA-
YeHHe, TaK KaK ONTUMajbHOE 3HAUCHHUE MOXKET Ba-
PBUPOBATECS B 3aBUCUMOCTH OT THITAa 00JIaKa, THIa
MOKPBITUS, MECTONOJIOKEeHUS U T. 1. st aTOTO He-
00X0/IMMO MIPOTECTHPOBATH HECKOJIBKO 3HAYEHHH Ha
BBIOOpKE M300paKEHHH B pPETMOHE HCCIICIOBAHMS,
YTOOBI MOTYYHUTH MPEJICTABICHHE O pacHpeaeIeHHN
BepOﬂTHOCTCﬁ 1 YyBCTBUTCJIbHOCTH K U3MCHCHUSAM.

ABTOpamMM oOmpeseNeHa METOJHKa BBIOOPKH,
(GOpMUPYIOTCS  KOJUICKIIMM HM300paxkeHuid, o0Opa-
0OTKM NaHHBIX CIYTHHKOB Sentinel-2 ¢ gopmupo-
BaHHeM HaOopa ckpuntoB (Python). Ha pucynke 2
0TOOpakeHBI TIPUMEPHI BCe 00IayHbIe U 00JIavHO-
TEHEBble KOMIIOHEHTHI Ha IpHUMepe AJIMaTHHCKOM
obnactu, ucmonb3ys m3oOpaxkenne s2cloudless, ¢

YCTaHOBJICHHBIM TTOPOTOM BEPOSTHOCTH HA YPOBHE
65% s 3axBaTa OOJNBIINEH YaCTU OOJIAYHBIX ITHK-
celei.

[Mapametpsl, aist pUIBTPALIMU KOJUIEKIIUU H30-
Opaxernnii S2 u onpeieneHust 00Ia9HOCTH U 00J1ad-
HOM TEHU:

AOI = aoi_boundary VHB
START DATE = ‘2020-06-20’
END_DATE = ‘2023-06-25"
CLOUD_FILTER =60
CLD_PRB_THRESH = 50
NIR DRK THRESH =0.15
CLD_PRJ DIST =1

BUFFER = 50
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VYrunura 1 nocrpoenus nzoopaxenuit RGB ¢
HaAJIOKEHHOH TBOMYHOI MacKOM:

def overlay cloud mask(image, mask=None,

actor=1./255, figsize=(15, 15), fig=None):

if fig == None:

plt.figure(figsize=figsize)

rgb = np.array(image)

plt.imshow(rgb * factor)

if mask is not None:

cloud image = np.zeros((mask.shape[0], mask.
shape[1], 4), dtype=np.uint8)

cloud image[mask == 1] = np.asarray([255, 25
5, 0, 100], dtype=np.uint8)

plt.imshow(cloud image)

OyHKIMA TOJIE3HOCTH ISl HOCTPOCHUS n300pa-
xennst RGB u ero kapTel BepoATHOCTH 00JIaYHOCTH
PAAOM APYT C IPYroM:

def plot probability map(rgb_image, prob_ma
p, factor=1./255, figsize=(15, 30)):

plt.figure(figsize=figsize)

plot = plt.subplot(1, 2, 1)

plt.imshow(rgb_image * factor)

probability (cloud)

dark pixels

plot = plt.subplot(1, 2, 2)
plot.imshow(prob_map, cmap=plt.cm.inferno)

(DyHKI_H/ISI JUJIA HOCTpOEHI/ISI MAaCKH ABOUYHOTI'O
oOJaka:

def plot cloud mask(mask, figsize=(15, 15), fi
g=None):

if fig == None:

plt.figure(figsize=figsize)

plt.imshow(mask, cmap=plt.cm.gray)

Bricokoe NpOCTpaHCTBEHHOE U BPEMEHHOE
paspemienune (5 nHe# ¢ IByMs CIyTHUKAMH ), CBO-
O0onHBIN nocTyn U coBMecTUMOCTh ¢ Landsat-8
OLI nenarot m3o6paxenus Sentinel-2 nHanbomnee
TOYHBIMH M PEJIEBAHTHBIMU JJISI PaclO3HAaBaHUS
M KapTHpOBaHUs reorpadudeckux 0OHEKTOB IO
uccienyemMoil rematuke. OCHOBHBIMH UCTOYHH-
kaMu wHpopMamuu ctainu CHUMKH Sentinel-2 u
IMP Airbus WorldDEM4Ortho. st o6HOBIIE-
HUS JaHHBIX 0 reorpauyeckux o0beKTax B rop-
HBIX palioHax OBLI UCIOJb30BaH KOMIUIEKC Me-
TOJIOB, OCHOBAHHBIA Ha 00pabOTKE KOCMHUIECKHUX

CHHMKOB.

cloudmask S2 SR masked

Pucynoxk 2 — Caumok Sentinel-2 nccienyemoit Tepputopu,
JIEMOHCTPHPYIOIINI Pa3InIHbIe THIIBI 00JIATHOTO MOKPOBA M 3aTE€M MAaCKHPOBAHHBIH CHUMOK

42



A K. Tonenbaesa u ap.

Pe3y.]'leaTbI u oﬁcymeﬂne

st BBISBIIGHHSI 3aKOHOMEpHOCTEH (GopMupo-
BaHUS M PACIIPEICIICHUs OTIACHBIX SBIICHHM, TaKKe
JUTSI peLeHHsI TPoOJieM o0ecTieueHus: 0€30aCHOCTH
JKU3HEACSTETLHOCTH Ha TEPPUTOPHAIX, TIOJIBEPIKEH-
HBIX BO3CHCTBHIO OMACHBIX YK30T€HHBIX IPOLIECCOB
HEOOXOMMO ITOJIy9IUTh OObEKTUBHBIC, AKTYyaJIbHEIE,
JeTalbHble JaHHBIE O Teorpa)uuecKux 0OBEKTax.
brmaromapst meranmpHOW WHpopManuu o penbede,
BBICOTE, YKJIOHE, PACIOJI0KEHHH BOJIOTOKOB, JIE/-
HUKOB, MOPEHHBIX 03€p, HACEJIEeHHBIX ITyYHKTOB,
TPAHCIIOPTHOW CETH M APYI'HX MPHUPOJHBIX, aHTPO-
MOTEHHBIX 00BEKTOB, KOTOPBIE OMPEAETSAIOT yCTOH-
YMBOCTb FOPHBIX CKIIOHOB U BO3MOYKHBIE OMTACHOCTH
JUTSL JTEoJielt 1 MHQPACTPYKTYPhI, MO3BOJISIFOT CIie-
UaJKCcTaM MPOBOIUTH aHAJIHN3 YCTOMYMBOCTH TOp-
HBIX CKJIOHOB M BBISIBJISITH MIOTEHIIMATILHO OIACHBIE
YYACTKH.

Jannbie Tomorpaduyeckux KapT MpelCcTaBIs-
I0T COOOH Ba)KHBIH MHCTPYMEHT JIJIsl OIICHKH Celle-,
OTIOJI3HE- M JIABMHOOE30MACHOCTH B TOPHBIX paio-
HaxX. B cBs3u ¢ TeM, uTO TomorpaduvyecKre KapThl
CO3JIAI0TCS Ha OCHOBE ONPEICICHHOTO BPEMEHHOTO
Mepruo/ia, a WMEIOIINecs KapThl Ha HCCIEeIyeMYIO
TeppuTopHio u3nanel B 1975-1990 ronax, oHu Mo-
TYT HEe OTpakaTh TOCJIETHINE U3MEHEHHUS B COCTOS-
HUHM MECTHOCTH, B TOM YHUCIIE BOJIOTOKOB U PeK.

OnHUM U3 CTIOCOO0B PEIICHUS ITOH MPOOIEMBI
SBJISIETCS UCTIOJIb30BAHUE HOBBIX U 00JIee aKTyalb-
HBIX UCTOYHUKOB JAHHBIX, TAKUX KaK CITyTHHKO-
BbIC U300pakeHus, JaHHBIE Ja3€PHOTO CKAHUPOBa-
HUS MECTHOCTH, TAK)KE€ MOTYT OBITh NCITOJIB30BaHBI
BEKTOPHBIC JAaHHBIE W3 OTKPBITHIX HMCTOYHUKOB.
Hampumep, mpoBepka BEKTOPHBIX CIIOEB IMPOXO-
JIWIa TaKKe MyTeM HAaJOXKEHHsI CJI0s CO CITyTHH-
KOBBIMH CHHUMKAaMH, TOTOTpaUIeCKUMH KapTaMu
U JJaHHBIMHM OTKpbITOro cepsuca OpenStreetMap
(OSM), KOTOpHIN MPETOCTABIACT CBOOOMHBINA JT0-
CTYIl K OOHOBJISIEMBIM BEKTOPHBIM CJIOSIM 0a30-
BOW KapTel. HO npu HMCIOJB30BaHUM BEKTOPHBIX
cioeB n3 OSM 11 IpOCTPaHCTBEHHOT'O aHAIU3a,
HAIpPaBJICHHOTO Ha OLEHKY OIACHBIX MPHUPOJIHBIX
MPOLIECCOB, MOKHO BBIJACIUTH HECKOJIBKO KIIOUE-
BBIX HEJIOCTATKOB:

— Hemnonnora nanubiX. JlaHHBIE BOJOTOKOB B
OSM 1100aBisIOTCS TIOJIB30BATEISIME Ha J100pO-
BOJIEHOUM OCHOBE. DTO MPUBOJUT K TOMY, YTO HE BCE
BOJIOTOKH MOT'YT OBbITh BKJIFOUEHBI B 0a3y. B pe3yib-
TaTe, NMPU aHaIN3e HE YYHUTHIBAIOTCS Ba)KHbBIC TH-
JPOJIOTHUECKHUE DIIEMEHTBI, YTO CHH)KAeT TOYHOCTh
OIICHOK;

— HemocnenoBarenbHOCTh U OTCYTCTBUE CTaH-
napru3anuu. [1ocKoNbKY NaHHBIC BBOJSATCS MHO-
JKECTBOM PA3IMYHBIX IOJIb30BaTENeH, CYLIECTBYET
PUCK HECOOTBETCTBHUSI CTaHIapTaMm. Hampumep,
OJIMH M TOT € BOJOTOK MOXET ObITh OTMEUYCH Kak
«peKa» B OJIHOM MECTE M «pydei» B I[Pyrom, 4To
3aTpyHAET 00pabOTKy JTaHHBIX.

— Henonubie arpubytel. B OSM nannble ya-
CTO ONMCBHIBAIOTCS MUHHMAJIbHBIM KOJIHYECTBOM
aTpuOyTOB, OJHAKO JUIS TIOJHOLIEHHOTO aHalln3a
OIIACHBIX MIPUPOAHBIX MPOLECCOB TpeOyroTCes boee
JeTalu3UpOBaHHbIe JaHHble. HemocTaTok Takux
JAHHBIX MOXKET OIPaHUYHUTh BO3MOXKHOCTH aHAJIN3a
1 TIPOTHO3UPOBAHHSI.

— OOHOBIIEHNE U aKTyaJIbHOCTh TaHHBIX. YacTo-
Ta oOHOBIeHUs AaHHBIX B OSM He rapaHTupyercs,
M TIOJIb30BAaTEeNId HE O0O0s3aHBI OOHOBJIATH WHQOP-
Maluoo o reorpaduyeckux 00BEKTaX. ITO MOXKET
IIPUBECTH K YCTApEBAaHUIO NAHHBIX, OCOOCHHO B
H3MEHSIOIUXCS YCIOBUSIX, TAKUX KaK M3MEHEHHs
pyciia peK WX CTPOUTEIbCTBO THAPOTEXHUUECKUX
COOpY’KEHHH, KOTOPBbIE MOT'YT 3HAUYUTEIHLHO BIHAThH
Ha NIPUPOJHBIE IIPOLIECCHI.

— OTcyTcTBUE METAJaHHBIX M KOHTPOJIA Ka-
gecTtBa. B OSM 9acTo OTCYTCTBYIOT NETaIH3UPO-
BaHHBIC METaJaHHbIC, KOTOPbIE MOIJM Obl TOMOYb
OLIEHUTh TOYHOCTh W HAJIS)KHOCTH JIaHHBIX. Takke
OTCYTCTBYET LEHTPAJIM30BAHHBI KOHTPOJIb Kaue-
CTBa, YTO MOKET MPHBECTH K IMOSIBICHHUIO OIIUOOK
WM HETOYHOCTEH B TaHHBIX.

B pesynbTare paboT ycrapeBIIne JaHHbIC O T'€0-
rpaduyeckux 0ObEKTaxX ObUTM OOHOBJICHBI, aKTya-
JM3UPOBAHBI C YYETOM aKTYyalbHBIX U3MEHEHUH Ha
MECTHOCTH, Ha KapTy OBbLIN T0OABJICHBI HOBBIE 00h-
eKTBI, KOTOpbIE HE OBUIM YYTEHBI B TPEABIIYIIHX
BEpCUsX, BepU(UIUPOBAHBI TPAHULIBI CYLIECTBYIO-
UX 00BEKTOB.

BexropHEIi coit penbeda, KOTOPHIi TO3BOJIIET
OTIPEIECIIUTh TAKUE XaPaKTEPUCTUKH, KaK CKIOHBI U
YKJIOHBI TIOBEPXHOCTH 3€MJIH, ABISIETCS OCHOBHBIM
KOMIIOHEHTOM KapT MO OLIEHKE OMACHBIX MPUPOA-
HBIX TIpoIieccoB. Penbed MecTHOCTH OnMdpoBaH ¢
Tonorpadudeckux kapt macirada 1:200 000 B Buze
BEKTOPHBIX CJI0EB TOYEK BBICOT, IIOJUI'OHOB OJIMHA-
KOBBIX BBICOT. KOppeKkTHpOBKa JaHHBIX CIOEB HPO-
BoIMIach 1o IudpoBoi Momenu penbeda Airbus
WorldDEM4Ortho (Benuuuua sueiiku [124 wm),
KOTOpasi SIBIIsIETCS Hamboyiee IMOCIeI0BaTeIbHON
U TOYHOH CIIyTHUKOBOM MOJENbIO penbeda B II0-
OanmpHOM MacmTabe ¢ pazpemenuem 24 M (Pucynox
3) 1 JocTyIHA IPU HAJTMYUH JTULEH3UH HACTOIBHBIX
poayktoB ArcGIS.
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Pucynox 3 — Iludposas mozens penseda (Airbus World DEM4Ortho)
teppuropuu MneAnaray

[IpocTpaHcTBeHHBIE JaHHBIE TIO TUApoOrpadu-
YeCKOl ceTH, BOJOCOOPHBIM IJIOMIA/SIM BOJOTOKOB
CO3/IaHBI ITyTeM MHOTOATamHoi 00padotku [IMP, ¢
WCTIOJIb30BAaHIEM KOMITJIEKCA CHeTIMaIbHBIX JTOTION-
HUTEJIbHBIX MHCTPYMEHTOB, MOJYJIEH W pacIiupe-
HUN HacTonbHBIX nakeToB ArcGIS. CoBpeMeHHBIH
uncrpymentapuii I'MIC no3BossieT onpeneanTs ru-
nporpadudeckne U MOp(hoMEeTpUUEeCKHe XapakTe-
PUCTHUKH BOJHBIX OOBEKTOB M UX BOAOCOOPOB MpH
Hanuuuu koppektHoit LIMP.

Crnoti «['mnporpadudeckast ceTh» TPOSKTHOU
TEPPUTOPHUH CO3JABAJICS METOJIOM aBTOMAaTH3UPO-
BAaHHOT'O M3BJIEUEHHUS BOJOTOKOB Ha OCHOBE IpH-
MEHEHHUSI OTKPBITOTO HabOpa HMHCTPYMEHTOB MO-
nynst ArcHydro pacmmpenuss HEC-GeoHMS wu
WhiteboxTools-ArcGIS u LIMP, mmpoko ucnois-
3yembix B [ IC-kapTorpadupoBanuy u THAPOIOTHN
IpU OIpeleNcHHH TuAaporpaduuecKkux U Mop¢o-
METPHUUECKUX XapaKTEPUCTUK TEPPUTOPHUH, TPAHHMIL
BOJI0COOPOB .

ITonmy4yeHHBINH HA JAHHOM 3TaIe Pe3yJbTaT SB-
JIgeTCsl IEPBUYHBIM CIIOEM BOJOTOKOB, KOTOPBII
JOJDKEH MPONTH NPOBEPKY U aHAJINU3 Ha PSIJ OLIU-
00K, a Tak)Xe JOMOIHUTEIBHYI0 00paboTKy s
MOJIyUeHUS] KOPPEKTHOW CEeTH BOJOTOKOB. IIpum
HEO0OXOJMMOCTH, MCIPABICHHUS BHOCSTCS BpyY-
HYIO.

B pesynbrare 00pabOTKM M HCTIPaBICHUS BEK-
TOPHOTO CJIOST BOJIOTOKOB 1o Tomokapte (1:100 000)
1 KocMocHUMKaM Sentinel-2 cozgaercst KOppeKTHas
ruaporpadudeckas cetb Teppuropun (PucyHok 4).

OmudpoBka MPOCTPAHCTBEHHBIX JAaHHBIX TIO
JIeIHUKaM ¥ [0 MOPEHHBIM 03€paM MPOBOIMIIACEH I10
TonorpauIeckuM KapTaM, KOppeKTUPOBKA KOHTY-
POB JUIsl OTOOPAKEHUSI COBPEMEHHOI'O COCTOSHUSI —
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M0 CIyTHUKOBBIM cHUMKaM Sentinel 2 (Pucynok 5
u Pucynox 6)

CozfaHHbIE CIOM  OTOOpa)karoT aKTyallbHOE
MIPOCTPAHCTBECHHOE paclpe/icjiCHUe JICAHUKOB H
MOpeHHBIX 03Ep Ha 2023 rof.

HNudopmarnust o reorpaduaeckoM pacrosioxe-
HUU 1 XapaKTEPUCTHKAX JIEAHUKOB, a TAK)KE MOPEH-
HBIX 03€p IMO3BOJISCT POBOIUTH aHAIN3 M IPOTHO-
3UpPOBAHUE TOTCHIIMAIBHO OINACHBIX MPUPOIHBIX
MPOIECCOB, ONPECIUTh MOTCHIIUAILHO OITACHBIC
30HBI, pa3padboTaTh MEPHI MPEAOTBPAIIEHHS U COOT-
BETCTBYIOIINE TUTAHBI MEUCTBHUU I 0OeCIIeueHUs
0€30I1aCHOCTH JIFOJICH U UMYIIECTBA.

Poct yucna u npoTsHKEHHOCTH aBTOMOOMITBHBIX
JIOPOT OTHOCHUTCS K PSIy MIPHOPUTETHBIX MEPOTIPH-
SITUN 110 MOJICPHU3AIINN PECITyOJIMKAHCKUX U PErH-
OHAJILHBIX TPAHCIOPTHBIX CHCTeM. TpaHCHOpTHAs
CeTh TOKa3bIBACT CTEICHb 3aCEICHHOCTH TEPPH-
TOpWH, TAeT TpEeACTaBlIeHHe 00 IKOHOMHYECKOI
JKU3HU B PETHOHE, TOCTYITHOCTh KaXIOT0 HACEJICH-
HOT'O MyHKTa, U300paKeHHOT0 Ha KapTe, OTpa)kacT
BO3MOXKHOCTh TICPEBIDKECHUSI C YYETOM MECTHBIX
MIPUPOJTHBIX OCOOCHHOCTEH. AKTYaIH3aIHs Te0Tpo-
CTPAaHCTBEHHBIX JIAHHBIX 110 U3MCHEHUSM B KOH(H-
rypaiuy TPAaHCIIOPTHOM CETH SIBJICTCS YKU3HECHHO
HEOOXOMMOH MpHU pa3pabOTKe CTPATETHH U IJIaHa
neicTBUi npu Bo3HUKHOBeHHH UC mpuponHOro u
AHTPOIIOI'CHHOI'0 XapakTepa.

Ha pucynke 7 noka3aH npumep UCIOIb30BaHUS
KOCMHMYECKHX CHUMKOB Sentinel-2 111 0OHOBIEHHS
BEKTOPHOTO CJIOA TIO0 TpaHCHOPTHOH cetu. Ha wc-
cnemxyeMoit Tepputopun B 2022 1. OblJIa MOCTpPOCHA
HOBasl pa3Bsi3ka boibII0M aIMAaTUHCKOW KOJIBLIEBOM
aBTOMOOWIILHOMW JIOPOTH, OTCYTCTBOBABIIIAS I10 JIaH-
HBIM KOCMOCHUMKOB Sentinel-2 2018 roza.
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PucyHnok 4 — ©parMeHTHI BEKTOPHBIX CIIOEB BOJOCOOPHBIX
IJI011a/Ied BOJOTOKOB M PEK IIPOCKTHOU TEPPUTOPUH
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Pucynok 5 — BekTopHbIi NONUTOHANBHBIN CIIOH 110 JEJHUKAM

Pucynoxk 6 — Mcnons3oBanne KOCMUYECKHX CHUMKOB Sentinel-2
JU1st OOHOBJICHHS TEMAaTHYECKOTO CJIOS 10 MOPEHHBIM 03epamM

Pucynok 7 — Mcnonp3oBaHne KOCMUYECKHX CHUMKOB Sentinel-2 i akTyaau3aluy TPAHCTIOPTHOH CeTH
(BPAKA/I — HoBas Bonpmias anmaTtuHCKast KOJIbIIEBask aBTOMOOMIIBHAS TOPOTa)
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Hacenennble myHKTBI SIBISIOTCA OAHUM M3 OC-
HOBHBIX DJICMEHTOB COJCP)KAHUS TEMAaTHICCKHUX
KapT IO OLIEHKE OMACHOCTH U PUCKA CENEBbIX, OMOJ3-
HEBBIX U JIABUHHBIX TPOIIECCOB B TOPHBIX paiioHAaX.
Jnst co3naHusi BEKTOPHOTO CJIOSI HACEJICHHBIX ITyH-
KTOB HCCIIETyeMO TEPPUTOPHH 32 OCHOBY HCIIOJIb-

30BAJICS CJIOW HACEJICHHBIX ITyHKTOB HA0OPa JaHHBIX
OpenStreetMap (OSM), B koTopoM 0OHApPYKEHBI
OIIMOKH, CBSI3aHHBIC ¢ TPAHUIIAMH M KOJUYECTBOM,
Ha3BaHUSIMU OOBEKTOB. AKTyanu3aiusi TpaHul] 00b-
€KTOB CIIOSl HACEICHHBIX MYyHKTOB MPOBOMIACH TIO
onepatuBHBIM naHHbM J[33 (Pucynok 8).

a) Ceno Apkabaii: po30oBbIM — 00BeKT B ciioe OSM, jKeNnThIM —
AKTyaJIM3UPOBAHHBIN MO CIIyTHUKOBBIM CHUMKAM O0BEKT

0) 3ona otnpixa «Jlecnas Ckaska: po3oBeiM — OSM, 3eneHbIM —
AKTYaJIM3UPOBAHHBIIL [0 CITyTHUKOBBIM CHUMKaM OOBEKT

B) Jlaun XKetoicy: B cioe Habopa OSM oTcyTcTBOBAIM

Pucynok 8 — Mcrnone3oBanne KOCMHYeCKUX CHUMKOB ( Sentinel-2)
JUISL aKTyaJIn3aluy TEPPUTOPHIT HACEICHHBIX ITyHKTOB
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Hcnonb3oBaHne NaHHBIX KOCMHYECKHX CHUM-
KOB II03BOJISIET IPUMEHHUTH aKTyaJIbHYO IETAJIbHYIO
“H(OPMAITUIO ITPH KapToTrpadupOBaHUH U TIOCTICTY-
FOLLIEM aHAJIN3€ JUHAMUKH U TEHJIECHIUN U3MEHEHUS
MIPUPOJIHBIX M COIMAILHO-I)KOHOMUYECKUX O0BEK-
TOB. Mcnons3oBanne manabx /(33 mo3BossieT mpo-
BOJUTH PEryJSIPHBIA MOHUTOPUHI M aHAJIU3 OIac-
HBIX MPOLECCOB B FOPHBIX paiioHaX, B UMIIAKTHOM
30HE KOTOPBIX MOTYT OKa3aThCs YSI3BUMBIE OOBEKTHI
COIMAJILHOM, TPAHCIIOPTHON U SKOHOMUYECKOW MH-

(bpacTpyKTypHL.

3akioueHne

Wudopmarust 0 IpUPOAHBIX U COMUATIBHO-IKO-
HOMHYECKHX OOBEKTaX B TOPHBIX M MPEATOPHBIX
paifonax Oblj1a OOHOBJIEHA C MOMOIBIO BU3YaIbHON
¥ aBTOMAaTH3MPOBAHHON 00pabOTKM KOCMHYECKHX
CHMMKOB, MHOT03TanHo# 00padoTku LIMP. Pe3yib-
TaT BBIMOIHEHHBIX paboT cTaim BO3MOXKHBIM Ha OC-
HOBE TUIATEILHOTO U3Y4YEHUSI COBPEMEHHBIX CUCTEM
33, cpaBHUTENHHOTO aHAIN3a U BRIOOpA KOCMHYe-
ckux cHUMKOB Sentinel 2, Landsat-8 xak nanbonee
PENeBaHTHBIX ITOCTABIEHHBIM 3a[auaM.

Jnst akTyalm3anud TeMaTHYeCKUX BEKTOPHBIX
CJIIOEB KapTOTpaUIECKO OCHOBBI HCCICTyeMOM
TEPPUTOPHH OBLTH UCTIOIb30BaHBI ADXUBHBIE U OTIC-
paTHBHBIE JJAaHHBIE CPETHETO Pa3pelIeHus, MoryJa-
eMble co cmyTHUKOB cepun Landsat-8 u Sentinel-2,
taxke [IMP Airbus WorldDEM4Ortho. Jlns drs-

TpauuM KOJUIeKIMH u3o0paxkenuit Sentinel-2 u
ompeeICHIUs 00JIaYHOCTH B 00JIaYHON TeHH Chop-
MHUpOBaH Habop ckpunrtos Python.

Hcnonp3oBaHre KOCMUYECKUX CHIMKOB B KOM-
miekce ¢ KoppekTHoi [IMP mo3Boiuio moiay4uTh
TOYHBIE ¥ aKTyaJIbHBIE TAHHBIE, HA OCHOBE KOTOPBIX
co31aHbl OOHOBJIEHHBIE TeMaTHueckue ciou «Iu-
nporpadudeckas cetby», «Jlemaukm», «MopeHHBIe
03épa», « TpancnoprHas cetb», «Hacenénusle myH-
KTb». JleficTBus 1m0 00paboTKe W MHTEPIpETaIiy
naHHblX /133 mo3BoNMIM OXBaTUTh OOLIMPHBIE U
TPYJIHOJOCTYTIHbIE TEPPUTOPHUH TOPHBIX PailOHOB,
3HAUNUTENIFHO CHU3MUTH 3aTpaThl Ha cOOp U 00paboT-
KY JIaHHBIX.

Oo6HnoBneHHas nHpoOpMaLuUs 0 reorpaduuecKux
00BeKTaX MOXKET OBITh MCIOIB30BAaHA I CO37a-
HUS KapT IO ONACHBIM NPHUPOJHBIM IpolieccaMm,
TUTAHWPOBAHUS W Pa3BUTHS MH(PPACTPYKTYpPHI, MO-
HUTOPHHTa M3MEHEHHH OKpY’Karollell cpenbl, MpH
pa3paboTke 3amuTHBIX MeponpusaTuil mpu YC npu-
POJIHOTO U aHTPOTIOT€HHOTO XapaKTepa.

baarogapHocTb, KOHQJIMKT HHTEPECOB

[lyOnukamuss MOATOTOBICHA IO PE3yJIbTa-
TaM ucciefoBaHuil no npoekty «Hayuno-mpu-
KJIaJlJHO€ OO0OCHOBaHUE cejle-, OIOJ3HEe- U Jia-
BMHOOE30TaCHOCTH B TOPHBIX paifonax Wne u
XKervicy Anaray Pecnybnmknu Kazaxcran», ¢u-
Ha"ncupyeMoMy Komurerom nmayku MHBO PK
(ITI® BR21881982).
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SPATIO-TEMPORARY CLIMATE VARIABILITY
AND THEIR MANIFESTATIONS IN THE WATERSHED
OF THE ASSA-TALAS RIVER BASIN

To predict current climate changes and their manifestations in the watershed of the Assa-Talas river
basin, a research base has been created based on many years of information and analytical materials from
RSE «Kazhydromet» and «Kyrgyzhydromet», the World Meteorological Organization (WMO), the refer-
ence and information portal «Weather and Climate», allowing to study trends on a spatio-temporal scale.
Based on the established research base for the weather stations Susamyr, Talas, Kyzyl-Adyr, Nurlykent,
Taraz, Saudakent and Oyyk, located in the catchment areas of the Assa-Talas river basin, graphs of time
series of average annual air temperatures and annual precipitation amounts were constructed using
classical and modern methods mathematical statistics based on standard application packages of digital
technology and equations of their linear trend were obtained, which made it possible to develop a math-
ematical model of the growth rate of climatic and hydrological indicators, which has a fairly high physical
and mathematical meaning, based on the law of nature.

An analysis of the growth rate of climatic indicators in the catchment area of the Assa-Talas River
basin shows that their quantitative values for all meteorological stations do not coincide, that is, in mod-
ern conditions, the growth rate of average annual air temperatures in comparison with the growth rate of
annual precipitation is twice as high, which contributes to increasing the shortage of water consumption
of natural and cultivated agricultural land up to 25% and reducing the surface hydrological runoff up to
15% in comparison with the middle of the twentieth century, ensuring the water security of the region.

Key words: climate, forecast, change, air temperature, precipitation, linear trend, growth rate, mod-
el, law.
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Acca-TaAaac e3eHiHiH, Cy XXKMHay aAaObIHAAFbl KAMMATTbIH,
KeHiCTIKTiK-yaKbITTbIK ©3repriluTiri )koHe OHbIH, aliMaKTaFbl KepiHicTepi

Acca-Taaac e3eHiHiH Cy >XMHay arabblHAAFbI KAMMATTbIH ©3repy 6afbiThl XXOHE OHbIH alMaKTaFbl
KOpIHICTepiH yaKbIT-KeHICTiK MacwTabbiHaa 6Garpaapasay MakcatbiHAa — «KasrmapomeT»  >KoHe
«KbIpFbI3rnapomeT» PMO-HiH, Byaikaaemaik MeTeopoaormnsaabik, YxbiMHbIH, (BMY) xaHe «Aya-paribl
>KOHE KAMMAT» aHblK TaMaAbIK-akMapaTTblK, MOPTAAAbIH KOMXKbIAABIK, aKNapaTTblK-TaAAQy MOAIMETTEPIHIH,
HerisiHAE, 3epTTey KOpbl KYpbIAFaH. Acca-TaAac e3eHiHiH Cy >KMHay aAabblHbIH alMarbIHAQ OPHAAACKaH
Cycamblp, Tanac, Kbi3bia-Aablp, HypabikeHT, Tapa3, CayaakeHT >kaHe O¥iblK, METEOPOAOTrUSIAbIK,
6ekeTTep 6OMbIHLIA KYPbIAFAH 3€pTTeY KOPbIHbIH, HETi3iHAE, CTAaHAAPTHIK, LUPPABIK, TEXHOAOTUSIAAPAbI
KOAAAHY — GaFAapAamMaAapbiHblH — MakeTTepiHe  HEeri3AeAreH  MaTeMaTMMKaAbIK,  CTaTUCTMKAHbIH
KAQCCMKAAbIK, >KOHE 3aMaHayM 9AICTEPiH MaiAaAaHy apKblAbl, opTalla XbIAABIK, aya TemrepaTypachl
SKOHE OKbIAABIK,  aTMOC(EPaAbIK, >KayblH-lUALbIHHBIH YaKbITIIA KATapblHbiH Cbi36aAblK, CyAGaChl
TYPFbI3bIAFAH XKOHE >KOFapbl AdpexxeAeri (M3MKAAbIK, )KOHEe MaTeMaTWMKaAblK MaraHara me, Taburu
3aHAbIAbIKTapFa Heri3AeAin KypbIAFaH CbI3bIKTbIK, TPEHATEPAIH TEHAEYAEPAIH, Heri3iHAe, KAMMATTbIK,
>KOHE TMAPOAOTMAABIK, KOPCETKILUTEPAIH 6CY KapKbIHbIHbIH, MaTeMaTUKaAbIK, MOAEAT KYPbIAAbL. Acca-
Taaac e3eHiHiH cy >KMHAy aAabblHbIH, aMMarblHAAFbl KAUMATTbIK, KOPCETKILITEPAIH 6CY KakKblHbIHbIHA
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KOPCETKEHAEM, KApaCTbIPbIAbIT OTbIPbIAFAH GAPAbIK, METEOPOAOTMSIABIK, GEKETTEPAE, OAAPAbIH, CaHADBIK,
MOHi BipAer emec, aFHM Kasipri Ke3Aeri opTalla >XbIAAbIK, aya TemrepaTypachl 6Cy KapKblHbl, XXbIAAbIK,
aTMocdepaAbIK, >KayblH-LLIALLbIHHbIH, ©CY KAPKbIHbIMEH CaAbICTbIPFAHAQ €Ki ece >KOFapbl OOAFAHABIKTaH,
OA XX FacbIpAbIH OPTACbIMEH CAAbICTbIPFAHAQ, aMMaKTbIH, CYy pPeCypCTapbiIMeH KamTamachl3 eTy Aspe-
>KeciHe acep eTin, Taburn XKaHE MOAEHM aybIALLIAPYALLIAbIK, €riCTiK XXEPAEPAI XKETICMenTiH CyAbl TyTbl-
HY LWamacbiH 25% ecyiHe xoHe >kep 6eTi TMAPOAOrUIABIK, aFbIHAAPABIH, WamMacbiH 15 % TemeHaeyiHe
AAbIT KEAYI MYMKIH.

Ty#in cesaep: kammar, 6araapAamMa, e3repy, aya TemnepaTypachl, aTMOCEPAAbIK, XKayblH-LUALLIbIH,
CbI3bIKTbIK, TPEHA, 6CY KQPKbIHbI, MOAEAI, 3aHABIABIK.
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lNpocTpaHCTBEHHO-BpeMeHHast U3MEeHYMBOCTb KAMMaTaA
M UX NPosIBA€HUSI HA BoaocOope 6acceriHa peku Acca-TaAac

AAS NPOrHO3a COBPEMEHHbIX M3MEHEHUI KAMMATa U MX MPOSIBAEHMS Ha BOAOCOOpe BacceiHa peku
Acca-Taaac co3aaHa 6a3a MCCAEAOBaHMI, HA OCHOBE MHOTOAETHMX MH(POPMALIMOHHO-AHAAUTUYECKMX
matepunanroB PITI «Kasruapometr» n «Kbiprbisruapomet», BcemmpHoii Meteopoaormyeckon OpraHu-
3aummn (BMO) 1 cnpaBovHO-MHOPMaALMOHHOrO nopTaAa «[loroaa n KAMMAT», MO3BOASIOLLMX M3YyUNUTb
TEHAEHUMM B MPOCTPAHCTBEHHO-BPEMEHHOM Mactutabe. Ha ocHoBe co3paHHOM 6asbl MCCAEAOBaHUS
no MeteopoArormyeckmm ctaHumam Cycamblp, Taaac, Kbidbia-Aablp, HypabikeHT, Tapas, CayasakeHT u
O¥iblK, PACMOAOXEHHbIX Ha BOAOCOOPHbIX TeppuTOopusx bacceiiHa pekn Acca-Taaac, C MCNOAb30BaHM-
€M KAQCCUYECKMX U COBPEMEHHBIX METOAOB MaTeMaTMUeCKOM CTaTUCTUKM, OCHOBAHHbIX Ha CTAHAAPT-
HbIX MaKeTax NMPUKAAAHbBIX MPOrpamm LMMPOBON TEXHOAOIMM, MOCTPOEHbI FPahrkM BPEMEHHOIO psaAa
CPeAHEroAOBbIX TEMMEPATYP BO3AyXa M FOAOBbIX aTMOCKEPHbBIX OCAAKOB M, MOAYYEHbI YPaBHEHWS UX
AVIHEMHOTO TPEHAQ, KOTOPbIE MO3BOAMAM pa3paboTaTb MATEMATUUECKYIO MOAEAb TEMIA MPUPOCTA KAM-
MaTMYeCKMX M TMAPOAOTMYECKMX MOoKa3aTeAel, MMEIOLLMX AOCTAaTOYHO BbICOKMI (hM3MUECKMiA N maTe-
MaTMUECKMI CMbICA, HA3MPYIOLLMXCS HA 3aKOHe NMPUPOAbI. AHAAM3 TEMMA PocTa KAMMATUYEeCKMX noka-
3aTeAeit Ha Tepputopmmn Boaocbopa GacceriHa pekun Acca-Taaac nokasbIBAeT, UTO UX KOAMYECTBEHHbIE
3HaUYEeHMS MO BCEM METEOPOAOTMYECKMM CTaHLUMIM He COBMAAAET, TO €CTb B COBPEMEHHBIX YCAOBUSX
TEMI NPUPOCTa CPEAHErOAOBBIX TEMMEPATYP BO3AyXa B CPABHEHMM Temra pocTa roA0BbIX aTMocdhep-
HbIX OCAAKOB B ABa pasa 60AbLUE, KOTOPbIM CNOCOOCTBYET MOBbILLEHUIO AehrLmTa BOAONOTPEBAEHMS
€CTECTBEHHbIX M KYAbTYPHbIX CEAbCKOXO3SMCTBEHHbIX YrOAMIM A0 25% W YMEHbLUEHUIO MOBEPXHOCT-
HOrO TMAPOAOTMYECKOro cToka A0 15 % B cpaBHeHue cepeanHe XX Beka, 06ecreunBaloLmx BOAHYIO
6e30MacHOCTb pervoHa.

KAtoueBble cAOBa: KAMMAT, MPOrHO3, U3MEHEHWe, TeMrepaTypa BO3AyXa, aTMOC(EepHbIE OCaAKM,
AMHENHBIN TPEHA, TEMMN MPUPOCTA, MOAEAb, 3aKOH.

Introduction

Features of the formation of surface runoff, soil
and vegetation cover of watersheds of river basins
are mainly determined by the climatic factor, that
is, the average annual air temperatures and annual
precipitation, characterizing their heat and moisture
supply, performing the functions of environment
formation. In this regard, a comprehensive assess-
ment of climate change in the catchment areas of
river basins on a spatio-temporal scale, character-
izing the activities of the natural system, is the main
issue of water supply and the development trend of
this process. At the same time, the need to study
modern climate change is due to insufficient knowl-
edge of their watershed areas of the Assa-Talas river

basin and practical needs for reliable information on
the state of the temperature and humidity regime on
a spatio-temporal scale that affects the evolution of
natural conditions for the formation of the produc-
tivity of landscape ecosystems.

The purpose of the study is explore the trend of
climate change in the catchment areas of river ba-
sins on a spatio-temporal scale to form a research
base, for the natural and climatic orientation of their
environment-forming activities.

The object of research is the catchment area of
the Assa-Talas river basin located in the northwest
of the Kyrgyz Republic and southwest of the Re-
public of Kazakhstan. The Talas River is formed at
the confluence of the Karakol and Uchkoshoy riv-
ers, which form at the junction of the Kirghiz and
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Talas ridges, in the lower reaches it is lost in the
Muyunkum sands. The length of the Talas River is
661 km, the catchment area is 52,700 km?2. The river
Assa originates from the confluence of the Kurkureu
— Suu rivers, originating on the northern slope of the
Talas Ala- Too and Ters, formed on the southeast-
ern slope of Asa Karatau, the length of which is 253
km and the catchment area is 6670 km > is the left
tributary of the Talas River and flows into the des-
ert reservoir in the Muyunkum sands (Mustafayev
Zh.S. et al., 2022).

Materials and research methodology

To form the research base, long-term informa-
tion and analytical materials of the Republican State
Enterprise «Kazhydromet» (Scientific and applied
reference book on the climate of the USSR, 1989)
and «Kyrgyzhydromet» (Scientific and applied ref-
erence book on the climate of the USSR: Kirghiz
SSR, 1989), the World Meteorological Organization
(WMO; https://public.wmo.int/en) and the refer-
ence and information portal “Weather and Climate”
(www.pogodaiklimat.ru) located on the watersheds
of the Assa-Talas River basin of the meteorological
stations Susamyr, Talas, Kyzyl-Adyr, Nurlykent,
Taraz, Saudakent and Oyik, which are more than 81
years and include years with different natural and
climatic conditions.

The assessment and determination of all statis-
tical parameters of linear trends in the time series
of climate indicators were carried out using classi-
cal and modern methods of mathematical statistics,
based on standard digital technology application
software packages.

Analysis of recent research and publications on
the issue of climate change. There is a large num-
ber of works carried out in various continents of the
globe, the administrative territories of individual
countries and the catchment areas of river basins,
among which the following works should be high-
lighted:

- Salma Khalid, Salahuddin Azad, Alia Naz, Zia
ur Rahman and Arshad Igbal (Khalid, S. etal., 2017),
Barry R.G. (Barry R.G., 2001), Bhutiyani M., Kale
V. and Pawar N. (Bhutiyani M. et al., 2010), Dash
S., Jenamani R., Kalsi S. and Panda S. (Dash S. et
al., 2007), Shrestha A.B. and Aryal R. (Shrestha
A., Aryal R., 2011), where both surface and ocean
temperature changes, extreme weather events, gla-
cier melt and sea level rise, water quality and crop
management practices are widely attributed to both
short-term and long-term climate change, with par-
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ticular emphasis on South Asia and Pakistan, India,
Mongolia and the Himalaya mountain ranges;

- Mokhov 1.1 (2019), Kadioglu M. (1997), where
the trends of modern and regional climate changes
are described using long-term data from the Arctic
and various regions of Russia, Turkey using linear
trends and their consequences in the 21st century;

- Hanski 1. (2005), Holten J.1. (1993), where the
impact of climate change on landscape fragmenta-
tion, the distribution of plant species and the natural
ecosystems of Europe was studied;

- Karl T.R. and Trenberth K.E. (2003), Kawa-
hara M. and Yamazaki N. (1999), Kaser G., Har-
dy D.R., Molg T., Bradley R.S. and Hyera T.M.
(Kaser G. et al., 2004), Markham A. (1996), Mu-
hammed A., Stewart B.A., Mitra A., Shrestha K.L.,
Ahmed A.U. and Chowdhury A. (Muhammed A.
et al., 2004) where the problems of modern climate
change and their influence on the natural system of
America, Japan, glaciers are considered Kilimanja-
rai water resources formation South Asia.

According to the results of the analysis of stud-
ies conducted in various continents of the globe, the
administrative territories of individual countries and
the drainage areas of river basins, it can be stated
that the direction and intensity of changes in climate
indicators are not the same and the conclusions are
very contradictory due to the conditions for the for-
mation of natural systems that determine the scien-
tific and practical feasibility of their study, to create
a regional base for climate research.

Research results

The climate, as a long-term regime of weather
factors inherent in the geographical zones of the
Planet, performing special functions — runoff forma-
tion, biomass production, soil formation and human
habitat, has direct and inverse relationships in natu-
ral processes that require analysis and evaluation on
a spatio-temporal scale. This functional activity of
the climate determines the scientific and practical
feasibility of studying the trend of climate change
in order to identify their favorable and negative im-
pacts, taking into account the interests of environ-
mental management and nature management.

Currently natural the system has entered the ac-
tive stage of “succession”, i.e. the successive regu-
lar replacement of one biological community by
another in connection with global climate change,
within which it is possible to assess climate change
in the watersheds of river basins, which are the spa-
tial bases of nature management, requires the need
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to determine their favorable or negative impacts at
the level of water and food security and the safety
of society.

For the analysis and assessment of the climate
change trend, the mean annual air temperatures
(t,°C), characterizing energy resources ().t > 10°C
= f(t)) and being a function of the evaporating (E, =
f(t)) capacity of the natural system and annual pre-
cipitation (Oc), which are the incoming part of the
water balance of the Earth’s day surface, as well as
the linear trend method, which is written as a linear
regression equation with two free numerical indica-
tors:

ym)=a,+a-n, (1)

where y(n) is the calculated value of the observation
index; n is the ordinal number of the observed value;

a, and a, — regression coefficients or a free numeri-
cal indicator.

Depending on the long-term regime of climatic
indicators, that is, the average annual air tempera-
tures (t,°C) and annual precipitation (O.), occur in
nature in the form of an increase or decrease in a
linear trend characterizing the trend in changes in
climatic indicators:

- positive —ti=a; " n,+ a,and O = a; * n, + a,;

-negative —ti=—a;*n + a, and O =—a; " n,+
a,or—ti=a;*n,—a, and O« = a, * n,— a,

The study of the climate change trend in the
catchment area of the Assa-Talas river basin as a
model of river basins with diverse natural and cli-
matic areas was carried out on the basis of geomor-
phological schematization characterizing catenary
patterns (Table 1).

Table 1 — Natural and climatic zones of zoning of the catchment area of the Assa-Talas river basin based on geomorphological

schematization

Natural and climatic zones i ) )
- Weather station Terrain altitude (m)
landscape class catenary facies

Mountain Eluvial Susamyr 2092.0
Foothill Transeluvial Talas 1218.0
Nurlykent 954.0
foothill plain Transaccumulative Kyzyl-Adyr 824.0
Taraz 655.0
Saudakent 338.0

southern desert Superaqueous -
Oyik 336.0

Based on the created research base for the me-
teorological stations Susamyr, Talas, Kyzyl-Adyr,
Nurlykent, Taraz, Saudakent and Oyik (Table 1), lo-
cated in the catchment area of the Assa-Talas river
basin using the Microsoft program Excel plots of the
time series of average annual air temperatures and
annual precipitation were constructed and the equa-
tions of their linear trend were obtained (Table 2,
Figures 1-4).

An analysis of the long-term course of changes
in climatic indicators at the Susamyr meteorologi-
cal station located in the mountainous zone (eluvial
facies ) of the Assa-Talas river basin and its climate
model indicates that for the period under consider-
ation 1940-2020, the change in average annual air

temperatures (Table 2 and Figure 1) for 81 years is
2.6180 °C with an intensity of 0.032 °C/year and an-
nual precipitation (Table 2 and Figure 2) decreases
by 36.2640 mm from 0.45 mm/year.

An analysis of the dynamics of climatic indica-
tors for the Talas meteorological station (Table 2
and Figure 3), located in the foothill zone (transe-
luvial facies ) of the Assa-Talas river basin, and its
climate model showed that in the study area for the
period under consideration of 1940-2020, changes
in average annual air temperatures (Table 2 and
Figure 3) for 81 years, it increased by 2.3840 °C
with an intensity of 0.029 ° C/year and annual pre-
cipitation increases by 24.400 mm from 0.30 mm/
year.
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Figure 1 — Graph of changes in the average

annual air temperatures of the mountain

(1 — meteorological station Susamyr ), foothill (2 — meteorological station Talas) and foothill plains
(3 — meteorological station Kyzyl- Adyr ) zones (ordinate — average annual air temperature; abscissa — years)
for 1940-2020 and their linear trend

=]

700
y= -0,453331]— 380.9
500 R: = 00161

et
[

D,255x + 306,17

500

R* =0.0061

400 *n

‘. !Fm i

! ;gi

300

200

100

y 5 0,4437x + 260,

R*=0,0519

0

1930 1940 1950 1980 1970 1980 1990 2000 2010 2020 2030

Figure 2 — Annual change chart precipitation mountainous (1- meteorological station Susamyr),
foothill (2- meteorological station Talas) and foothill plain (3- meteorological station Kyzyl- Ardyr) zones
(ordinate — average annual air temperature; abscissa — years) for 1940-2020 and their linear trend

An analysis of the dynamics of climatic indica-
tors for the Talas meteorological station (Table 2
and Figure 3), located in the foothill zone (transe-
luvial facies ) of the Assa-Talas river basin, and its
climate model showed that in the study area for the
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period under consideration of 1940-2020, changes
in average annual air temperatures (Table 2 and Fig-
ure 3) for 81 years, it increased by 2.3840 °C with an
intensity of 0.029 ‘C/year and annual precipitation
increases by 24.400 mm from 0.30 mm/year.
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Figure 3 — Graph of changes in average annual air temperatures foothill plain zone of the catchment area
of the Assa-Talas river basin (ordinate — average annual air temperature; abscissa — years;
1 -Nurlykent meteorological station; 2- Taraz meteorological station) for 1940-2020 and their linear trend
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Figure 4 — Annual change chart precipitation foothill plain zone of the catchment area
of the Assa-Talas river basin (ordinate — average annual air temperature; abscissa — years;
1 — Nurlykent meteorological station; 2 — Taraz meteorological station) for 1940-2020 and their linear trend

Studies conducted by the meteorological sta-
tions Saudakent and Oyik, located in the southern
desert of the drainage area of the Asa-Talas river ba-
sin, which are a zone of hydrological runoff storage,
showed that, despite significant variability over the
years, general patterns of change in climate indica-
tors are characteristic, that is, for the period under

consideration 1940-2020 (Table 2 and Figure 5-6),
respectively, the change in average annual air tem-
peratures for 81 years is 1.880 °C with an intensity
0f 0.023 °C/year and 2.9120 °C with an intensity of
0.036 °C/year, as well as annual precipitation (Table
2) decreases by 30.740 mm from 0.379 mm/year and
72.7360 mm from 0.898 mm / year, respectively.
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Consequently, the sharply continental, arid na-
ture of the climate in general for the catchment area
of the Assa-Talas river basin, which is smoothed
out by an increase in precipitation due to the high
mountain relief, is determined by its location in the
Kyrgyz and Talas the ridge akh, as well as the close
location of natural and artificial reservoirs and an

increase in air temperatures, are associated with the
close proximity of deserts and Moyinkum.

Climate change is a large-scale manifestation of
natural processes that go beyond the historical bal-
anced state of nature, inherent in individual natu-
ral and geographical zones, which depend on the
growth rate of climatic indicators.

Table 2 — Regression models of climate change in the context of natural and climatic zones in the catchment area of the Assa-Talas

river basin

weather station Indicators Linear trend equation . Change Growth rate
indicators

k.o t, = 0,0327 - n, — 2,8405 2.6180 136.80

Susamyr -
Oci 1um 0= —0453-n, + 380,81 -36.2640 -27.98
E oo t, =0,0298- n, + 7,0302 23840 2435

Talas :
Ot 0,; = 0,2550 - n; + 306,07 24.4000 6.24
ti oo t, =0,0218-n, + 6,7621 1.7440 20.45

Nurlykent -
Ot 0., = 1,1236 -n, + 405,24 89.8880 18.11
& .o t, = 0,0298 - n, + 7,0302 23840 2435

Kyzyl-Adyr .
Ot o 0., = 0,4437 -n, + 260,90 35.4960 11.96
& .o t, = 0,0348 - n, + 8,8887 27840 23.78

Taraz :
Ot 0. = 0,7711-n, 4+ 300,63 61.6880 16.99
& .o t. = 0,0236 - n, + 9,5270 1.8880 16.50

Saudakent :
Oci oum 0= —0384-n, + 205,56 -30.704 -17.60
ti oc t; =0,0364-T; +8,7960 2.9120 24.70

Oyik -
Ot 0, = —0,909-n, + 253,12 72,7360 -40.59

The assessment of the growth rate of climatic
indicators is carried out on the basis of the equa-
tion of linear trends of the time series, characteriz-
ing the average annual air temperatures and annual
precipitation, allowing to determine their current
and base values within the considered time series

(Table 2). At the same time, the growth rate of cli-
mate indicators is determined as the ratio of the
difference between the current and base values of
climate indicators to the current value of the time
series expressed as a percentage according to the
following formulas:
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AT=[(tn—t,) /t,] - 100; )
ATOc = [(Ocm - Ocv) / Ocv] : 1005 (3)

where AT, — growth rate of mean annual air tem-
peratures; AT, — growth rate of mean annual air
temperatures; t,, — current values of average annual
air temperatures; O, — current value of annual pre-
cipitation; t, — base value of average annual air tem-
peratures; O,, — base value of annual precipitation.
The evaporative capacity of the day surface
(soil and vegetation cover) of the natural system
depends on energy resources (temperature and air
humidity deficit, radiation balance), that is, it can be
represented as a mathematical function having the
following form: E=f(t,d,R). Based on the physical
nature of the evaporative capacity of the day surface
(soil and vegetation cover) of the natural system,
their growth rate can be represented as follows:

AT\= ATg,;
[(tm - tv) / tv] 100 = [(Eom - EOV) / Eov] : 1003 (4)

where ATy, is the growth rate of day surface evapo-
ration; E,, — current values of day surface evapora-
tion; Eov — the base value of the evaporation of the
day surface.

Based on the theory of water balance in the catch-
ment area of river basins, proposed by A.l.Voeikov
(Voeikov A.L, 2021), which includes a three-term
equation (layers of atmospheric precipitation, river
runoff, total evaporation) characterizing formation
of the average annual runoff layer in the watersheds
of river basins, depending on the layer of atmo-
spheric precipitation for the year, together with the
genetic theory of runoff, according to A.N. Befani
(Befani A.N., 1957 ), can be presented in the fol-
lowing form: V.= O, — E,, where V. is the evapora-
tion layer, mm; O,— atmospheric precipitation layer,
mm.

In this case, the water balance of the catchment
area of river basins can be represented by an equa-
tion of straight lines with a correlation regression
coefficient less than one in the form V= k- X+ b
(where £ is the regression coefficient; b is the free
term of the equation) or V.= k - O, — E,, which al-
lows, on the basis of the growth rate of annual pre-
cipitation (AT,,), to determine the growth rate of the
surface runoff of the river catchment (AT},), which
has a functional straight-line relationship between
them in the form ATy, = A{AT,.)

ATQC = ATOL’;
[(O.,—0,)0,]-100=[(O., — O.)/0.]-100, (5)
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Where AT, — growth rate of surface runoff in
the catchment area of river basins; O,,, — the current
value of the surface runoff of the catchment area of
the river basins; Q., — the base value of the surface
runoff of the catchment area of the river basins.

At the same time, the system equation of lin-
ear trends not only characterizes the mathematical
meaning of long-term natural processes, but also is
an indicator of the physical processes of the catch-
ment of river basins, characterizing the growth rate
of climatic and hydrological indicators.

The resulting systems of equation of linear
trends in the study of climate change in the spatio-
temporal scale of the catchment area of the Assa-
Talas river basin, using long-term information and
analytical materials of meteorological stations
Susamyr, Talas, Kyzyl-Adyr, Nurlykent, Taraz,
Saudakent and Oyik, differing in climatic condi-
tions, allow us to state that the mathematical model
of the growth rate of climatic and hydrological in-
dicators proposed on the basis of them has a fairly
high physical and mathematical meaning based on
the law of nature.

An analysis of the growth rate of climatic indi-
cators in the catchment area of the Assa-Talas River
basin shows that their quantitative values for all me-
teorological stations do not coincide, that is, in mod-
ern conditions, the growth rate of average annual air
temperatures is twice as high as compared to the
growth rate of annual precipitation (Table 2), which
contributes to an increase in the water consumption
deficit of natural and cultivated agricultural land up
to 25% and a decrease in surface hydrological run-
off to 15% compared to the middle of the twentieth
century, ensuring water security region.

Conclusions

The study of changes in climatic indicators in
the catchment area of the Assa-Talas river basin
showed that at the meteorological stations Susamyr,
Talas, Kyzyl-Adyr, Nurlykent, Taraz, Saudakent and
Oyik, the identified trends in average annual air tem-
peratures and annual precipitation differ both in sign
and magnitude. Based on them, it can be stated that
the growth rate of average annual air temperatures
compared to the growth rate of annual precipitation
is twice as high, which contributes to an increase in
the evaporative capacity of the soil and vegetation
covers of the natural system, that is, the water con-
sumption of agricultural land can become the main
factor determining the conditions for the formation
of river runoff, ensuring water and food security of
the region.
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THE IMPACT OF METEOROLOGICAL AND CLIMATIC CONDITIONS
ON THE POTENTIAL FOR SELF-PURIFICATION
OF ATMOSPHERE ON THE INDUSTRIAL REGION

The article discusses spatiotemporal changes in the main climatic indicators in the period 1941-
2020, their impact on the possibilities of the atmospheric self-purification of a lead-zinc mine. The
study of changes in air temperature showed the presence of long-term trends, and the climatic poten-
tial parameters of the dissipative capacity of the mine atmosphere were calculated. It was found that
the average monthly air temperature increases with the rate of warming of 0.19 to 0.34 °C every 10
years. Moreover, a relatively greater increase in temperature occurs in winter, and a smaller increase in
summer. Determined that the anomalous air temperature field is large in the study area both in winter
and summer months. Based on the calculations, data on the spatiotemporal variability of the climatic
potential of the dissipation capacity and the coefficient of atmospheric self-purification were obtained.
This made it possible to establish that throughout the entire annual cycle, unfavorable conditions are
observed for the dispersion of polluting particles in the atmospheric air, and to a greater extent during the
cold period of the year. The results indicate the manifestations of natural and anthropogenic atmospheric
processes that prevent the dispersion of pollution in the atmosphere. The performed research is signifi-
cant for the practical use. Since data on the spatial and temporal variability of the dispersion potential
of atmospheric air must be previously assessed when implementing measures to manage air quality in
an industrial region.

Key words: atmospheric pollution, climate change, climatic potential of atmospheric dispersal abil-
ity, coefficient of the atmosphere’s self-purification, aridization, lead-zinc mine.
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OA-Dapabum atbiHAaFbl Kasak, yATTbIK, yHuBepcuteTi KeAK, 050040, AamaTbi K., KasakcTtaH
*e-mail: s_kozhagulov@mail.ru

OHepkacinTik aliMak atmoccepacbiHbiH, 63iH-63i Ta3aAay aAeyeTiHe
METEOPOAOTUSIABIK-KAMMATTbIK, )KaF AAMAAPAbIH, 9CEPIH TaAAay

Herisri KAMMaTTbIK, KepceTKiluTepAiH KeHICTIKTIK-yakbITTblK, ©3repictepi >X8He OAApPAbIH,
1941-2020>kK. Ke3eHiHAeri KOpPFacCblH-MbIPbIl  KeHilli ayAaHblHAAFbl aTMoOCepaHblH  ©3iH-63i
Ta3apTy OAeyeTiHe acepi MakaAapa KapaAaabl. Aya TemriepaTypacbiHblH 3epTTey y3akK, Mep3iMAl
TEHAEHUMSAAPAbBIH GOAYbIH KepceTTi.AyaHblH opTalla anAblK, TemnepaTypacbl ap 10 >KbIA caiibiH
0,19-paH 0,34 °C-ka AeMiH >KbIAbIHY XXbIAAAMABIFbIMEH KOTepiAeTiHi aHblkTaAAbl. COHbIMEH KaTap,
TemrnepaTtypaHblH, eH YAKEH ©Cyi KbICTa, aA eH a3bl >kadaa 60Aasbl. AHOMAAbAbI aya TemnepaTypachbl
epici 3epTTeAeTiH aymakTa KbiCTa AQ, >Ka3Aa Ad YAKEH OoAaTbiHbl KepceTiAreH.ATmocdepaHbiH
lwawbIpaty KabiAeTTIAIMHIH, KAMMATTbIK, 9AEYETiHIH >XoHe ©3iH-63i Ta3apTy KO3(PMUUMEHTIHIH
KEHICTIKTIK-yaKbITTbIK, ©3repPMEAIAITIHIH AepeKTepi aabiHFaH. ByKiA XbIAABIK, LIMKA 6OVbl aTMOCEpPaAbIK,
ayaAa AacTayllbl GOALIEKTEPAIH, AUCMEPCUSCHI YILIH KOAQMChI3 >KaFAANAApPAbIH, >kaHe KebiHece Cyblik,
MesrianaepAe 60AATbIHbI aHbIKTAAAbl. AAbIHFAH HBTMXEAep aTMOC(epaHblH, AACTaHybIHbIH TapaAybl
GOAABIPMANTBIH TABUFM >KOHE aHTPOMOreHAIK aTMOCepaAbiK, MPOLECTEPAIH KOPIHICTEPIH KOpCeTeAi.
KyprisiAreH 3epTTeyAep NpakTUKaAbIK, KOAAAHY YiUiH MaHpi3abl. Cebebi aTMocdepablk, ayaHbiH
lwawpay 8AeyeTiHiH KeHICTIKTIK )KoHe yaKbITTbIK, ©3repMeAiAiri TypaAbl MOAIMETTEPAI ©HEepKacCinTiK
anMakTa ayaHblH canacbiH 6ackapy WapaAapbiH >Ky3ere acblpy Ke3iHAE aAAblH aAa Gararay Kaxer.

TyiiH ce3aep: aTMocdepaHblH AaCTaHybl, KAMMATTbIH ©3repyi, aTtMocdepaHblH, LallblpaTy
KabiAeTiHIH KAMMATTbIK ©AeyeTi, atMocdepaHblH ©3iH-63i TasapTy Ko3d(UUMEHTI, apuamM3arTay,
KOPFaCbIH-MbIPbILL KeHilli.
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The impact of meteorological and climatic conditions on the potential for self-purification of atmosphere on the industrial region
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HAO «Kaszaxckuit HaLMOHaAbHbIN YHUBEPCUTET MMeHU anb-Dapabu», r. Aamartsl, KasaxcraH
*e-mail: s_kozhagulov@mail.ru

BAnsiHue METEeOPOAOrMYEeCKUX U KAMMATHUYECKUX YC/\OBMﬁ
Ha NoTeHUMaA CaMOOYYULLIEHUA aTMOCdI)epbl NMPOMBILLIAE€HHOIO perMoHa

B cratbe paccmaTpurBaloTCs NPOCTPAHCTBEHHO-BPEMEHHbIE M3MEHEHMS OCHOBHbIX KAMMAaTUYeCKMX
nokasateaen B nepuop 1941-2020rr, ux BAMSHME HA MOTEHUMAA CaMOOUMLLEHWUST aTMocdepbl B
pafioHe CBWHLIOBO-LIMHKOBOIO PyAHMKA. WM3yyeHWe W3MeHeHMs TemrnepaTypbl BO3AyXa MOKa3aAo
HaAMYMe AOATOMEPUOAHBIX TEHAEHUMI. YCTaHOBAEHO, YTO CpeAHeMecsvHas Temnepatypa BO3AyXa
YBEAMUMBAETCS CO CKOPOCTbIO notenaeHus ot 0,19 Ao 0,34 °C kaxaple 10 AeT. [Npryem, HanboAblLee
MoBbILLEHWE TemMrepaTypbl NMPUXOAUTCS HA 3UMHMIA MEPMOA, @ HaUMeHblLee Ha AeTo. [lokasaHo, 4To
QHOMAABbHOCTb MOAS TeMrepaTypbl BO3AYXa BEAMKA B PAiOHE MCCAEAOBAHMS KaK B 3UMHME, Tak U AeTHUE
mecaupbl. Ha ocHOBaHMM pacyeToB MOAyYeHbl AAHHble MPOCTPAHCTBEHHO-BPEMEHHOM M3MEHUYMBOCTM
KAMMATM4YeCcKoro mnoTeHuMaAa pacceMBaiolleil Crnoco6HOCTM M KO3 UUMEHTA CaMOOUMLLEHMS
aTMocepbl. YCTAaHOBAEHO, UTO B TEUEHME BCErO FTOAOBOI0 XOAQ OTMEUAIOTCS HEOAAr ONMPUSITHbIE YCAOBUS
AAS PACCEMBAHMS 3arpPA3HSIIOLLMX YacTUL, B aTMOC(EPHOM BO3AYXE, NPy 3TOM B GOAbLUEN CTerneHu B
XOAOAHBIN Meproa roaa. [MoAyyeHHble pe3yAbTaTbl CBUAETEALCTBYIOT O MPOSIBAEHUSX NMPUPOAHBIX M
AQHTPOMOreHHbIX aTMOCEPHbIX NMPOLLECCOB, MPENSTCTBYIOLMX PACCENBAHMIO 3arpsi3HeHni aTMocdepe.
BbIMOAHEHHblE MCCAEAOBAHMS MMEIOT BaXKHOE 3HAueHWe AAY  MPaKTUUYeCcKOro MCMOAb30BaHMS.
[MOCKOAbKY Aa@HHble O MPOCTPAHCTBEHHOM W BPEMEHHOM M3MEHUMBOCTM pacCeTBaloLLero rnoTeHumana
aTMOCEPHOro Bo3Ayxa HEOOXOAMMO MPEABAPUTEAbHO OLIEHMBATH MPW PEAAM3ALMK MEPOTPUSTUI MO

YMpPaBAEHUIO KAaYeCTBOM BO3AYXa MPOMbILLIAEHHOTrO PervoHa.
KatoueBble cAoBa: 3arps3HeHue atMocdepbl, M3MeHeHUe KAMMATa, KAMMAaTMUYeCcKMi MoTeHUMaA
pacceunBatoLern cnocobHocTn atMocdepbl, KOIMMOULMEHT CaMOOUMLLEHMSI aTMOCEPDI, apuAM3aLMms,

CBMHLOBO-LIMHKOBbIA PYAHMK.

Introduction

The atmosphere is characterized by unlim-
ited capacity, high mobility, variability constituent
components, the uniqueness of physical, chemical
processes and transformations. The specific fea-
tures of these transformations are associated with
both natural and anthropogenic factors (Morozov
A.E., Starodubzeva N., 2020:123). The intra-annu-
al atmosphere course and the underlying surface
thermal state is the most important elements in all
Earth’s atmosphere models of the general circula-
tion, which determines climate change (Perevedent-
sev Yu.P., Khabutdinov Yu.G., 2012:23). Climate,
as a dynamic form, has constantly changed in the
historical past, is changing now and is predicted to
change in the future (NRC, 2020). Over the past few
decades research on climate change (Kogan F, Guo
W, 2014:127 ; Alexander L, 2016:4) has shown that
the Central Asia region has warmed faster than other
regions (Santer B et al., 2018:6399). Among these
mechanisms, solar activity is the main natural factor
driving the climate change.

Nowadays, climate change is accelerating the
depletion of natural resources, as production and
consumption amid ongoing pollution require more
energy and materials. The anthropogenic factor is
responsible for the greenhouse effect which linked
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to an increase in the concentration of carbon dioxide
and other small gas components in the atmosphere
(Belousova E.P., et al, 2023:73). According to the
UN, air pollution is recognized as the most impor-
tant environmental contributor to the global burden
of diseases, causing millions of premature deaths
and large economic losses every year (Asrar G.R.
et al, 2019). This work aimed at studying of spatio-
temporal changes in the main climatic indicators in
the period 1941-2020, their impact on the potential
for atmospheric self-purification in the area of the
lead-zinc mine.

The aim of the study is to analyze the impact of
meteorological and climatic conditions on air pol-
lution levels, and the spatiotemporal variability of
lead-zinc mine’s surface atmosphere self-purifica-
tion (using the Shalkiya mine as example).

Research methods

Study Area

The state of atmospheric air in the mining area
is determined by a combination of natural and an-
thropogenic impacts. JSC “ShalkiyaZinc LTD”
is an enterprise for the extraction and process-
ing of Pb/Zn ore at the Shalkiya deposit, which
is located in the southeast of Kyzylorda, in the
northeast, 17 km from the city of Zhanakorgan, at
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67°25’00»E east longitude and 44°01°20»N lati-
tude (Figure 1).

According to the research company BrookHunt
(2006), the total Zn reserves of the Shalkiya deposit
account for more than 30% of Kazakhstan’s total re-
serves and are the Sth largest deposit in the world
with proven and probable reserves about 6.5 mil-
lion tons of Zn. (Salnikov V. et al, 2024:71). The
Pb content ranges from 0.9 to 1.67%, Zn- from 3.8
to 4.36%, averaging 1.30 and 4.28%, respectively.
The host rocks of the deposit are classified as low-
and medium-abrasive. The average content of silica
in the ores and rocks of the deposit is 41-50%. JSC
“ShalkiyaZinc LTD” plans to build an enrichment

o e oo e e i

plant with a capacity of 4 million tons per year. Now
at the main industrial site of the mine at the border
of the sanitary protection zone and in settlements,
the atmospheric pollutants concentrations from sta-
tionary sources do not exceed the established limits,
comply with applicable standards, except for the in-
creased dust content (Salnikov V. et al, 2024:71).
But dust particles may contain heavy metals pose
hazard during the operation of the concentrator, both
in the working area and in the open tailings. Due
to exposure to oxidizing agents and weather condi-
tions, they are potentially hazardous (Whaley P., et
al, 2021; Golokhvast K.S., et al, 2012:5; Punia A.
2021:4056).

el i L L arzmr e

Distances from settlemant To the nearest border of the
borders ming, km
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Thanakergan 100 105
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Figure 1 — Map showing the location of the Shalkiya mine in South Kazakhstan, as well as adjacent settlements
and other objects. Source: Compiled by the authors based on https://www.ebrd.com

65



The impact of meteorological and climatic conditions on the potential for self-purification of atmosphere on the industrial region

The objectives of the study on the Shalkiya mine
are:

- meteorological and climatic conditions;

- the potential of self-purification;

- the spatiotemporal variability of lead-zinc
mine’s surface atmosphere.

Information database

When assessing the potential for atmospheric
pollution, it is advisable to use, instead of individ-
ual meteorological elements, complex parameters
that characterize a specific meteorological situation
and conditions (Morozov A.E., Starodubtseva N.I.,
2020:123). As the information base for the study
of the meteorological characteristics influence and
calculations of the potential for atmospheric air dis-
persion and self-purification there were used data of
the average long-term meteorological parameter’s
values for the meteorological station Akkum (Fig-
ure 1). It is located in close proximity to the object
of study (hereinafter for brevity Akkum). These data
taken from the reference books on Kazakhstan’s cli-

mate (Spravochik po klimatu Kazakhstana, 2003:04,
05,16), which will allow us to determine the meteo-
rological and climatic potential of atmospheric pol-
lution (MPAP, CPAP) in the study area. According
to the methodology (Selegey T.S., et al, 2015:725),
MPAP, (CPAP) calculated by the formula:

CPAP= (R.+ R))
(R,tR,) (1)

where: R — repeatability of weak wind speeds 0-1
m/s;

R, is the repeatability of the number of days with
fog;

R is the repeatability of the number of days with
precipitation > 0.5 mm;

R, —repeatability of wind speeds > 6 m/s. (Kab-
dykadyrov A.A., et al, 2021:308)

This indicator is characterized in such a way that
the larger the MPAP(CPAP) index, the worse the
conditions for the dispersion of impurities (Table 1).

Table 1 — Criteria for dispersion conditions in terms of CPAP (Selegey T.S. et al., 2015:725)

Gradation number CPAP value Characteristics of dispersion conditions
1 <0.8 Favorable
2 0.8-1.2 Intermediate (buffer zone)
3 1.2-2.4 Adverse
4 >2.4 Extremely unfavorable

Atmosphere self-purification coefficient K, in-
verse CPAP, taking into account the conditions of
dispersion (Lapina S.N. et al., 2008:8; Stambekov
M.D., Turulina G.K., 2016:7)

K=_1

CPAP )

The coefficient of the atmosphere self-purifica-
tion (K) is calculated as the ratio of the repeatability
of processes that positively affect the removal of im-
purities from the atmosphere, to the repeatability of
processes that contribute to the accumulation of air
pollutants (Krymskaya O.V, et al, 2016:124).

The study of large anomalies of air temperature
fields in this work was carried out according to the
Bagrov criterion (Bagrov N.A., Myakisheva N.N.,
1966:53). Bagrov’s anomaly index (K,) is calculated
using the formula:
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1 AT\?
k=32 (T) ®
where:

AT, — anomaly of average monthly air tempera-
ture at a point at the i-th station

o — standard deviation of temperature;

N — number of stations.

Threshold values for the K, index: when K, >
1.15 the field anomaly is large, when K, <0.75 there
is a slight anomaly and when 0.75 < K, < 1.15 the
anomaly has medium intensity (Bagrov N.A., Mya-
kisheva N.N., 1966:53; Stambekov M.D., Turulina
G.K., 2016:7).

Literature review

In the modern world, lead and zinc are widely
used in the construction and automotive industries
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of the world. However, the global assessment of
Pb-Zn mineral resources clearly reflects the envi-
ronmental challenges facing the lead-zinc (Pb-Zn)
ores mining sector. A great risk to the environment,
especially atmospheric air, is the huge amount of
uncontrolled waste (tailings) of Pb/Zn mines located
in tailings (Mohr S. at.al, 2018:17; Tao Chen, et.al,
2022:120328). Sustainable environmental manage-
ment is becoming important due to both natural
causes of climate change on Earth, and increased
impact of anthropogenic factors (Gazaryan V.A., et
al, 2022:1). At least 226.1 million tons Pb and 610.3
million tons Zn are shown to be present in 851 indi-
vidual mineral deposits and waste treatment projects
in 67 countries at an average grade of 0.44% Pb and
1.20% Zn, (Mudd G.M. et al., 2017:1160). More-
over, only China produces most of the used Pb, Zn
in the world. At the same time, a large amount of
waste (tailings) of Pb/Zn mines is placed in tailings
without proper management, which poses a signifi-
cant risk to the local ecosystem and residents of min-
ing areas around the world (Mohr S, et al, 2018:17).
Tailings are known to be potentially hazardous due
to exposure to oxidants and weather conditions.
Thus, according to the mining industry operating
data, the amount of tailings generated is estimated
at about 0.26-2.5 tons for each ton of Pb/Zn ore pro-
cessed. It is estimated that there are more than 8100
tailings dumps worldwide with a release volume of
10 billion m* (Chen et al, 2022: 120328). Contain-
ing Pb, Zn, Cd, and other heavy metals suspended
particles can pose a hazard during the operation of
the concentrator, both in the working area and in the
open tailings, as they are potentially hazardous due
to exposure to oxidizing agents and weather condi-
tions (Whaley P. et al., 2021; Golokhvast K.S. et al.,
2012:5).

Atmospheric synoptic weather parameters play
a significant role in determining the transportation,
dispersion, and concentration of air pollutants in
different geographical areas (Demuzere M., et al,
2009:2695). Meteorological elements are a general
name for a number of characteristics of the atmo-
spheric air state and some atmospheric processes.
These include characteristics of the atmosphere
state and atmospheric processes that are directly ob-
served at meteorological stations: atmospheric pres-
sure, air temperature and humidity, wind (horizontal
air movement), cloudiness (in terms of quantity and
form), amount and type of precipitation, visibility,
fogs, blizzards, etc. (Morozov A.E., Starodubtseva
N.I., 2020:123).

Meteorological conditions influence the
processes of accumulation and dispersion of
the atmospheric impurities (Assanov D., et al,
2021:200663). The atmospheric dispersion is the
main process that governs the transfer of a pol-
lutant within the atmosphere. The dispersion of
a pollutant is strictly related to the atmospheric
condition in which it is diluted. The atmospheric
turbulence is a complex phenomenon to study and
to analyze (Adami L., Boffadossi M., 2020). The
authors (Lai et al., 2023:406) assessed the influ-
ence of atmospheric synoptic weather conditions
and the transfer of air masses over long distances.
The long-term weather shifts have been observed
to positively impact reducing the concentration of
PM,  extreme events.

The studies (Selegey T.S. et al., 2015:725) of
the meteorological potential of atmospheric pol-
lution for 196 weather stations of Western Siberia
from 1986 to 2010, analyzing the meteorological
potential of pollution from 1986 to 2010. revealed
a change in meteorological conditions for dispers-
ing impurities in the surface layer of the atmosphere
almost throughout the region for the worse due to
an increase in the repeatability of weak winds 0 — 1
m/s, with a simultaneous decrease in the repeatabil-
ity of winds > 6 m/s.

There is an extensive literature devoted to the
study of the climatic factors role and the assessment
of the atmospheric air surface layer state in the min-
ing industry (Prabhakar G., et al., 2014:339; Punia
A., 2021:4056; Kozhagulov S.O., Salnikov V.G.,
2023). The study (Prabhakar G. et al., 2014:339) a
spatial and temporal trends in the concentration of
airborne solid particles of metals and metalloids in
southern Arizona, characterized by a high density
of active and abandoned mines, it was found that
periods with a high concentration of fine soil coin-
cide with a higher concentrations of metals in the at-
mosphere, with higher increases in urban areas. The
arid climate favors dust emissions from natural and
human activities.

The review (Punia A., 2021:4056) also
shows that climatic factors such as temperature,
precipitation and wind significantly affect the
distribution of pollutants in arid, semi-arid re-
gions; wind, water and pollute the environment.
In study (Wang H., 2022:119529), precipitation
was identified as the most important driving
force for the migration of heavy metals in Pb-Zn
tailings, which are hazardous wastes generated
after ore crushing, magnetic separation, differ-
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ential flotation and Pb-Zn recovery from produc-
tion Pb -Zn concentrates.

Kazakhstan’s atmospheric air, in general, has
an uneven predisposition to pollution according
to climatic conditions. The physical-geographical
and climatic features of Kazakhstan include, first-
ly, the fact that lightly dispersed soils prevail on
its territory (Ershibulov A.K., 2016:125). If there
is dry and hot weather most of the year in desert,
semi-desert and steppe areas poor in vegetation,
these soils create favorable conditions for the for-
mation of increased background of natural dust
pollution atmosphere. In addition, high intensity
solar radiation contributes to the formation of
secondary harmful substances (with presence of
pollutants).

They may be more toxic than the original prod-
ucts. This is due to photochemical reactions asso-
ciated with formation of photochemical smog (Sal-
nikov V.G., 2006:230). In addition, due to natural
and climatic conditions, the territory is characterized
by a significant predominance of evaporation over
precipitation, which has formed highly saline lands.
Similar loose and overdried soil low organic matter

layers are easily exposed to wind (Geldiyeva G.V. et
al., 2004:236; Omuto C.T. et al., 2023:13157). Ap-
parently, dry and hot weather in most of the year due
to favorable conditions are created for the formation
of an increased natural pollution of the atmosphere
background with dust. Thus, the meteorological pa-
rameters are one of the important indicators in the
study of atmospheric air pollution. In this aspect, the
study of spatial and temporal variability of climatic
conditions, assessment the potential scattering abil-
ity of the atmosphere becomes unprecedentedly rel-
evant.

Results and the discussion

The initial indicators for the temperature regime
analysis were the data of the average annual monthly
values of air temperature at Akkum. Table 2 shows
the data on the average monthly and annual norms
of air temperature and the amount of precipitation.
The “norm” in the current work refers to the long-
term average value of the considered climate vari-
able for the period 19812010 (Kabdykadyrov A.A.
etal., 2021:308).

Table 2 — Annual norm and average monthly air temperature (T, °C), the amount of precipitation (R,mm) at Accum for the period

1981-2010
Month 11 22 43 64 85 76 77 88 99 110 111 112 Year
T, °C -4,6 -1,6 5.8 14,4 | 20,9 | 26,8 | 28,7 | 26,7 19,8 11,1 3,7 -2,7 12,4
R,mm 21 21 23 21 21 8 7 1 2 9 25 21 180

Source: Compiled by the authors based on Handbook on the climate of Kazakhstan (Spravochik po klimatu Kazakhstana, 2011)

Analysis of Figure 2 shows that in the annual
course, the minimum average monthly air tempera-
ture falls on January — minus 4.6 °C, and the maxi-
mum in July -plus 28.7 °C. The annual amplitude of
fluctuations in air temperature is 33.3 °C. The aver-
age annual air temperature is positive and amounts
to 12.4°C. From January to February, there is a slight
increase in the average annual air temperature due to
the fact that the radiation and circulation conditions
of these months are similar to each other. Further,
with an increase in the influx of solar radiation, from
February to March, an increase in air temperature is
observed. Then, during the complete transition from
negative to positive radiation balance (Stambekov
M.D., Turulina G.K., 2016:7), the largest increase
in temperature in a year is noted. Further, from July
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to August, a slow decrease in temperature begins.
Then, due to the change and restructuring of the
circulation, as well as the transition of the radiation
balance to a negative value, the largest decrease in
air temperature is observed, this strong drop is ob-
served from September to December.

One of the meteorological phenomena that fa-
vors the purification of atmospheric air from pol-
lutants is precipitation. When the atmosphere is
cleaned, pollutants are washed out and enter the soil,
vegetation cover and water.

Average monthly amount and repeatability (%)
of the days’ number with precipitation > 0.5 mm at
Akkum is shown in Figure 2 and Table 3. Two max-
ima (in November and March) can be observed 25
mm and 23 mm respectively. In August, vice versa,
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can be noted the minimum precipitation (1 mm). It
can be observed that from January to May precipita-
tion varies slightly (from 21 to 23 mm), and there is
a significant drop to 7 mm in June, then in August
can be noted a minimum dropping. There is a slowly

T,°C
30
25
20
15
10

6
mmR MM =T °C

7

increase (to 9 mm) from September to October, then
in November there is a rapid increase in precipita-
tion up to 25 mm, which is the second maximum.
Then there is a slight decrease in December. The an-
nual amount of precipitation is 180 mm.

R, Mmm
30

25
20

8 9

Figure 2 — The annual course of the average monthly air temperature and the amount of precipitation
at the Akkum (Source: Compiled by the authors based on
(Spravochik po klimatu Kazakhstana, 2003:04, 05,16; ND RK, 2022))

Table 3 — Average monthly amount and repeatability (%) of the days’ number with precipitation > 0.5 mm at Akkum

Month
Year
1 2 3 4 5 6 7 8 9 10 11 12
1,5 1,3 2,0 2,1 1,8 0,7 0,6 0,1 0,1 1,0 1,5 1,6 14,3
21 21 23 21 21 8 7 1 2 9 25 21 180

As arule, to characterize the intensity of change
in temperature (or other meteorological element)
for a selected period of years, the value of the lin-
ear trend slope (rate of change) in the time course
of air temperature is used (Perevedentsev Yu. P.,
et al, 2019:32; ND RK, 2022). Figure 3 (a, b, c, d)
shows graphs of the average monthly temperature
time course for winter, spring, autumn and summer,
respectively, according to the Akkum data for the
period 1941-2020, from which you can see that the
trend lines everywhere have positive trends. Thus,
in winter air temperature rises at a rate of 0.34 °C
every 10 years, in spring — 0.28 °C / 10 years, in
summer — 0.19 °C / 10 years, in autumn — 0.27 °C /
10 years.

Thus, in the specified area in the time course for
the period 1941-2020 there is an increase in air tem-
perature with a rate of warming from 0.19 to 0.34°C
every 10 years. The data obtained are consistent
with the changes of Kyzylorda region air tempera-
ture from 1961 to 2020. based on the nonparametric
statistical method of Mann-Kendall. It was noted
that over the selected period, average annual tem-
perature changes increased by 0.02...0.05°C (Abdul-
lah N. et al., 2024:65). Moreover, the greatest in-
crease in temperature is observed in winter, and the
least in summer. Positive trends in the trend lines
of average monthly temperatures are associated
with an increase in greenhouse gas concentrations.
Elevated temperatures are accompanied by a loss
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of soil moisture and further drying. Current trends
promote aridization, which leads to the process of
desertification of the territory, as a result of which

a. Winter
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increased concentrations of suspended particles in

the atmospheric air can be observed (Salnikov V. et
al, 2024:71).
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Figure 3 — Average monthly air temperature at MS Akkum for the period 1941-2020

As an indicator of anomaly in climate studies,
deviations of meteorological values from average
long-term values or their ratio to the average stan-
dard deviation are widely used (Gruza G.V., Ranko-
va E.Ya., 2012:194). A comprehensive assessment
of the degree of anomaly of the temperature field
is the Bagrov anomaly index (K,), which allow to
quantitatively reflect the duration and temporal dis-
tribution of air temperature extremes. In this work,
the K, index is calculated for winter and summer
(Figure 4 and Figure 5).

Based on the calculated values of the Bagrov in-
dex (K, = 1.15), a catalog of extremely cold (EC)
and warm (EW) months for winter and summer was
compiled. According to MS Akkum for the study
period 1941-2020. 63 cases with deviations of air
temperature from the norm in winter were identi-
fied, including 33 cases with EC and 30 EW years,
and in the summer 74 cases with anomalies were
identified: 36 cases of EC and 38 cases of EW.
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The atmospheric air purification from pollut-
ants largely depends on the precipitation’s amount
and intensity. According to studies, during precipi-
tation, there is a decrease in the concentrations of
sulfur dioxide and nitrogen dioxide. After rain in
summer tropospheric ozone and other impurities are
removed from the atmosphere almost in full (Kab-
dykadyrov A.A. et al, 2021:308; Korotkova N.V.,
Semenova N.V., 2014:194).

An important role in leaching pollutants from
the atmosphere plays the precipitation duration. It
significantly influences in washing pollutants out of
the atmosphere. During precipitation with a duration
of 6 hours or more, a reduced level of air pollution
is formed. Restoration and return of the initial level
of air pollution is carried out gradually, within 12
hours. The described dependence refers to concen-
trations that are formed outside the direct impact of
sources, while during the direct transfer of emis-
sions from pollution sources, the effect of remov-
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ing atmospheric impurities is manifested to a lesser
extent. The influence of liquid and solid precipita-
tion on the purification of the atmosphere is taken
into account through the repeatability of the number
of days with precipitation more than or equal to 0.5
mm per day. A number of researchers suggest that
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this amount of precipitation is capable of depositing
roadside dust and other impurities in the air (Lapi-
na S.N. et al., 2008:8; Korotkova N.V., Semenova
N.V., 2014:194). Table 3 shows the repeatability
(%) of the days’ number with precipitation > 0.5
mm at Akkum.
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Figure 4 — K, index values for winter for the period 1941-2020
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Figure 5 — K index values for summer for the period 1941-2020

Analysis (Table 3) shows that in the long-term
regime for the meteorological station Akkum, the
highest repeatability of precipitation with a grada-
tion of > 0.5 mm is observed in the spring season
from March to May within 1.8-2.0%, and the low-
est in August and September is 0.1%, while the av-
erage annual the repeatability value of this grada-
tion is only 14.3%. Very low precipitation and high
evaporative capacity of the day surface determine
the intensity and direction of the biological and
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geological circulation of water and chemicals. Fog
formation causes an increase in ground-level con-
centrations of pollutions, as water droplets tend to
absorb harmful chemical concentrates. After that,
toxic impurities begin to settle in the surface lay-
ers of the atmosphere, which leads to an increase in
total concentrations. Due to the accumulation of sig-
nificant concentrations (outside water droplets), pol-
lutants are transferred from the surrounding space
to the area of fog formation. Above the fog zone, a
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significant risk is the presence of smoke plumes, un-
der the influence of which pollution spreads into the
surface air layer (Lapina S.N. at al, 2008:8). Repeat-

ability data (%) of the days’ number with fogs in the
area of meteorological station Akkum are presented
in Table 4.

Table 4 — Average monthly repeatability of the days’ number of with fogs at Akkum

Month
Year
1 2 3 4 5 6 7 8 9 10 11 12
1,1 0,6 0,4 0,1 0,0 0,0 0,0 0,0 0,0 0,1 0,5 1,3 4,0

The number of days with fogs (Table 4) is small
in the study area. The presence of days with fogs
is noted in the cold period, where the highest re-
peatability in December reaches only 1.1%, and the
minimum in October and April is 0.1%. In the warm
season (from May to August) foggy days are com-
pletely absent.

Table 5, according to the climate reference
book, shows the average monthly and average an-
nual repeatability (%) of wind directions at Akkum
(Spravochik po klimatu Kazakhstana, 2005).

According to Table 5, the average annual frequen-
cy of calms on Akkum is 38%, the highest level is ob-
served in the autumn season within 44-50%, and the
lowest from January to March -20-22% respectively.

The Figure 6 shows the wind rose, built on the
average annual repeatability of wind directions, in
accordance of which the most predominant direction
is the northeast wind — 30%.

In Table 6, the repeatability (%) of wind direc-
tions were calculated for the seasons of the year at
Akkum.

Table 5 — Average Akkum’s wind directions monthly repeatability (%)

Wind direction
Month Calm
N NE E SE S SW W NW
1 8 8 12 31 14 5 7 15 22
2 9 8 13 26 12 7 8 17 20
3 11 11 11 16 11 9 11 20 20
4 12 28 24 4 5 8 11 8 32
5 15 26 19 3 4 7 14 12 36
6 18 28 16 3 2 4 10 19 34
7 25 26 11 2 1 3 10 22 34
8 23 36 13 1 1 2 8 16 36
9 18 33 16 2 2 5 10 14 45
10 14 28 15 3 5 10 15 10 50
11 11 29 22 4 6 12 9 7 44
12 8 27 23 5 8 15 10 4 43
Year 15 30 19 3 4 8 10 11 38
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Average annual frequency of wind directions, %

SW

SE

Figure 6 — Wind rose of average annual repeatability (%) of wind directions at Akkum
(Source: Compiled by the authors based on (Spravochik po klimatu Kazakhstana, 2005))

Table 6 — Repeatability (%) of wind directions by seasons at Akkum

Wind direction
Season Calm
N NE E SE S SW w NW
Winter 20 25 33 59 29 17 18 33 56
Spring 13 22 18 8 7 8 12 13 29
Summer 22 30 13 2 1 3 9 19 35
Autumn 14 30 18 3 4 9 11 10 46
Year 15 30 19 3 4 8 10 11 38

Figure 7 shows a wind rose constructed from the
seasonal frequency of wind directions at Akkum.

According to the analysis of Table 6 and Fig-
ure 7 in spring, summer and autumn, the northeast
wind direction is predominant, with a repeatability
of 22-30%, respectively and in winter, southeastern
directions prevail — 59%. Thus, the potential emis-
sions of pollutants from the planned production at
the Shalkiya field will be mostly transferred to the
southwest of the Kyzylorda region. Table 7 shows
the average monthly repeatability of occurrence (%)
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of weak (0-1 m/s) and strong (> 6 m/s) winds at Ak-
kum.

According to the climatic data (Table 7), at
Akkum, in the warm season observed the wind
speeds repeatability with a gradation of > 6 m/s,
in particular from April to August, up to 10.7%.
The number of days with weak winds repeatabil-
ity (with a gradation of 0-1 m/s) occurs on the
cold period of the year, from September to March,
ranging from 45.4% (in March) to 58.5% (in No-
vember).
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Figure 7 — Wind rose of repeatability (%) of wind directions by seasons at Akkum
(Spravochik po klimatu Kazakhstana, 2005).
Table 7 — Average monthly repeatability (%) of weak (0-1 m/s) and strong (> 6 m/s) winds at Akkum
Wind speed Month
gradation, Year
m/s 1 2 3 4 5 6 7 8 9 10 11 12
0-1 50,2 | 48,7 | 454 | 40,0 | 36,9 | 35,6 | 32,9 | 36,2 51,3 56,9 58,5 | 55,6 45,7
>6 6,8 6,6 6,7 10,0 9,0 9,1 10,7 9,5 5,1 4,4 39 39 7,2

One of the important points in the method of
analyzing of the potential for the atmospheric air
self-purification is the calculation of the repeat-
ability of the surface delaying layers of atmosphere
(R, ). The obtained value will allow us to estimate
the coefficient of atmospheric self-purification (K)
(Kabdykadyrov A.A. et al, 2021:308).

As a rule, an example of unfavorable meteo-
rological conditions are surface temperature inver-
sions. Taking into account the stable stratification
of the atmosphere, they are retaining layers that
prevent the dispersion and transfer of impurities in
atmospheric air layers. Similar methods were used

in the works (Arguchintseva A.V., Kochugova
E.A., 2019:3; Perevedentsev Yu.P. et al., 2012:32;
Belousova E.P. et al., 2023:73; Teterin A.F. et al,
2015).

Repeatability (R, ) is calculated using the regres-
sion equation. This equation for continental regions
has the form:

R =31,4+0,29R, )

In accordance with equation (4) and the climatic

data of the Akkum, the surface delaying layers of
atmosphere (R, ) were calculated (Table 8).
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Table 8 — Average monthly repeatability of the surface delaying layers (R, ) on Akkum

Month

Year

46,0 |455 44,6 43,0 42,1 41,7 40,9

41,9 46,3 47,9 48,4 47,5 44,7

It can be seen (Table 8), that in Akkum, Rin is
ranges from 40.9% (in July) to 48.4% (in Decem-
ber). In the cold period, the values of R, are slightly
higher than in the warm season. In the average an-
nual value, R. is 44.7%. Under these conditions, el-
evated levels of surface air concentrations may be
observed.

In accordance with the values of R, and based
on long-term climatic data from Akkum, according

Table 9 — Indicators of CPAP and K for the area of Akkum

to formulas (1) and (4), the indicators of the climatic
potential of atmospheric pollution and the coefficient
of atmospheric self-purification (K) (Kabdykadyrov
A.A. etal, 2021:308; Gazaryan, V.A. et al., 2022:1)
were calculated, the calculation results of which are
given in Table 9. Since in the study area the repeat-
ability of fogs (R)) is low, instead of the value of R,
the indicator (R, ) was used, according to the meth-
odology (Selegey T.S. et al., 2015:725).

Month Year
Indicators
1 2 3 4 5 6 7 8 9 10 11 12
CPAP 6,2 6,2 52 33 3.4 3,6 2,9 3,8 9,9 10,5 10,9 10,3 6.4
K 0,09 | 0,08 | 0,10 | 0,15 | 0,14 | 0,13 0,15 | 0,12 | 0,05 | 0,05 | 0,05 0,05 0,10

For a visual representation of the results of cal-
culations, in Figures 8 graphs of the annual variation
of the coefficients of CPAP and K are plotted on
Akkum.

An analysis of Figure 8a and Table 8 indicates
that in the long-term aspect, the indicators of the
CPAP in the entire annual course have a degree of
extremely unfavorable conditions (CPAP > 2.4)
for the atmospheric pollutants dispersion. The
highest indicators of unfavorable weather condi-
tions are observed in the cold period of the year
(September-March), the coefficient is 5.2-10.9.
In the warm season (April-August), this indica-
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tor is kept in gradations of 2.9-3.8. The general-
izing provision on extremely unfavorable condi-
tions shows the average annual value of the CPAP
equal to 6.4.

According to Figure 8b and Table 9, the inverse
CPAP self- purification coefficient K, which deter-
mines the conditions for the pollutant particles dis-
persion, also characterizes unfavorable conditions
for the pollutant’s dispersion throughout the entire
annual cycle with the range from 0.05 to 0.15. Simi-
larly to the CPAP indicator the cold period has more
unfavorable conditions for dissipation in compari-
son with the warm period.
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Figure 8 — Graph of the annual course of the CPAP coefficient and self-cleaning coefficient K
at the meteorological station Akkum (Source: Compiled by the authors based on Akkum data
(Spravochik po klimatu Kazakhstana, 2005, Selegey T.S..et al, 2015:725))

Thus, during the study, the set goal was achieved
and the hypothesis put forward was confirmed. It
was noted that in the mine area in the period 1941-
2020. observed an increase in average monthly air
temperature with a warming rate of 0.19 to 0.34 °C
every 10 years. The results of the analysis made it
possible to identify unfavorable conditions for the
dispersion of polluting particles in the atmospheric
air throughout the entire annual cycle, which is as-
sociated with the processes of soil salinization and
aridization. Taking into account the data obtained
in the work in the future, when designing a tailing
dump, it is important to assess the role of climatic
factors in the distribution of heavy metals in the en-
vironment in the area of lead-zinc ore mining.

Conclusion

1. The analysis of changes in the meteorologi-
cal and climatic factors’ complex and their impact
on the potential for atmospheric self-purification in
the area of a lead-zinc mine indicates manifesta-
tions of atmospheric processes (natural and anthro-
pogenic) that prevent the atmospheric pollutants
dispersion.

2. It was noted that in the mine area in in the
time course (1941-2020) every 10 years observed an
increase in average monthly air temperature with a
warming rate of 0.19 to 0.34 °C. At the same time,
the greatest increase in temperature was noted in
winter, and the smallest in summer.
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3. It is shown that the anomalous air temperature
field is large in the study area both in winter and
summer months.

4. The data obtained according to the assess-
ment of the spatiotemporal variability of CPAP (the
climatic potential of atmospheric pollution) and the
self-purification coefficient in the meteorological sta-

tion Akkum, indicate unfavorable conditions for the
dispersion of polluting particles in the atmospheric
air throughout the entire annual cycle, which is asso-
ciated with the aridization and soil salinization.

5. The obtained data should be taken into ac-
count in implementation of the air quality manage-
ment in the industrial region.
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CHALLENGES OF THE 21ST CENTURY IN THE CONTEXT
OF SUSTAINABLE TOURISM
IN A HUNGARIAN INDUSTRIAL CITY

The aim of our research is to show how Székesfehérvar, an industrial city in Hungary, can adapt to
the challenges of the 21st century in the field of sustainability from the perspective of tourism. The city
has launched a number of initiatives that directly address the sustainability of tourism. These projects
include the expansion of green spaces, the promotion of environmentally friendly transport solutions and
the protection of the local economy and heritage. A key element in the development of sustainable tour-
ism is raising environmental awareness, which includes the organisation of educational programmes and
community events to promote sustainable lifestyles among residents and visitors. Our research looked
at how sustainability is integrated into the city’s tourism-related developments and how this approach is
becoming a key element of urban development. In our analysis, we look in detail at specific projects and
programmes that have been implemented in Székesfehérvar in the context of sustainability, and assess
their effectiveness, challenges and reception by residents and tourists.

Key words: Hungary, Székesfehérvar, tourism, climate protection, sustainability.
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2AxoH choH HermaH yHuBepcuTeTi, KeukemeT k., BeHrpusi
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BeHrpusiHbIH, ©HEPKCINTIK KaAaCbIHAAFbI
TYpakTbl Typu3m KoHTekcTiHaeri XXI FacbipAbIH, KUbIHABIKTapPbI

bi3AiH 3epTTeyiMi3AiH MakcaTbl — BeHrpusiHbiH eHepkacinTik Kaacbl CekelidexepBapAbliH TYpU3mM
TYPFbICbIHAH TYPAKTbIAbIK, CaAacbiHAarbl XX Facblpaarbl KMbIHAbIKTapFa KaAan 6ermiMAeAe aAaTbiHbIH
kepceTy. Kaaa TypusMHiH TypakTbIAbIFbIH TikeAen wewyre 6GarbiTTaaraH Gipkatap 6actamasapAbl
KOAFa aAAbl. ByA >koGanap >KacblA aymMakTapAbl KEHEnTy, 3KOAOrMSAbIK, Tasa KeAiK weliMaepit
IATEepIAeTY >K8He >KepriAikTi 3KOHOMWMKA MeH MypaHbl KOpFayAbl KamTuAbl. TypakTbl TYpPU3MAI
AAMBITYAbIH HEri3ri SAeMeHTI TYPFbIHAQP MeH KeAyLUliAep apacblHAQ TYPaKTbl 6Mip CaATbIH HacuxaTTay
yuwiH 6iAim Gepy OGarpaapAamasapbl MeH KOFaMADBIK, iC-LuapaAapAbl YMbIMAACTBIPYAbl KAMTUTbIH
DKOAOIMSIABIK, XabapAapPAbIKTbl apTTbipy 60AbIN TabblAaabl. Bi3AiH 3epTTeyimMi3 TypakTbIAbIK, KaAaHbIH
TypM3MMeH GaAQHBbICTbI AaMybIMeH KaAal GipiKTipiAreHiH >xoHe GYA TOCIA KaAanmila KaAa AamMyblHbIH
Heri3ri aAemeHTiHe alHaAFaHbiH KapacTbipAbl. TaaaaybiMbizaa 6i3 CekeludexepBapaa TYPaKThIAbIK,
KOHTEKCTIHAE >Ky3ere acblpblAFaH HakTbl >Ko0aAap MeH 6GaFAapAaMarapAbl  erken-TerkemnAi
KaApacTblpambl3 >KOHE OAAPAbIH, TMIMAIAIFIH, KWbIHABIKTAPbIH >KOHE TYPFbIHAADP MeEH TYypUCTEpAI
KabbiapaybiH 6araranmbid. HaTuxkeaep KaAa eMmip cypy camnacblH >KakKCapTy >KOHe 3KOAOTUSIABIK,
acepAi asanTy OoMbIHLLIA alTapAbIKTal >KeTicTikTepai kepceTTi. CoHbIMeH KaTap, 6oAallak, AAMyAbIH,
MYMKIHAIKTEPI MEH nepcriekTuBaAapbl ker. byA xxo6arap KaAaHblH TypakTbl AaMyblHa MaHbI3Abl YAEC
Kocaabl. Kaaa yuwiH y3ak Mep3iMAI apTbIKLLbIAbIKTAP KAMTAMaChI3 eTiAEAI.

Tyiiin ce3aep: Benrpus, CekelncdexepBap, Typm3M, KAMMATTbl KOPFay, TYPAKTbIAbIK,
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Bbi3oBbl XXI Beka B KOHTEKCTe YCTOMYMBOIO Typu3ma
B BEHrépCKOM MPOMbBILLAEHHOM ropoae

LleAb Hallero nccaepaoBaHMs — nokasatb, Kak CekellicpexepBap, MPOMbILLAEHHbI FOPOA B BeHrpum,
MO>ET aAanTMpoBaTbcs K BbizoBam XX| Beka B 06AACTM YCTOMUMBOrO Pa3BUTUS C TOUKM 3PEHUS Ty-
pu3Ma. [opoa 3amnycTuA psiA MHULMATUB, KOTOPble HEMOCPEACTBEHHO KacaloTCsl YCTOMYMBOCTU TYpPU3-
Ma. DT NPOEKTbl BKAIOYAIOT B Cebsl pacLUMpeHme 3eAeHbIX 30H, MPOABUKEHUE SKOAOTMUECKM YMCTbIX
TPaAHCMOPTHBIX PeLleHUI, 3alUTy MECTHOM SKOHOMMKU U HacAeArs. KAIOUEBbIM 3AEMEHTOM Pas3BUTHS
YCTOMUMBOrO TypM3ma ABASIETCS MOBbILLEHUE 3KOAOTMUYECKON OCBEAOMAEHHOCTU, YTO BKAIOYAET B Ce69
opraHusaumio 06pas3oBaTeAbHbIX MPOrPaMM M OBLLECTBEHHbIX MEPOMNPULTUI, HAMPABAEHHbIX Ha MPO-
naraHAy yCTOMUMBOro obpasa >KU3HU CPEeAM SKUTEAe M rocTen ropoAa. B Halem nccaepoBaHUM Mbl
paccMOTpeAn, Kak yYCTOMUMBOE pa3BUTHE MHTErPUPOBAHO B FOPOACKME MPOEKTbI, CBSI3aHHble C TYpU3-
MOM, U KaK 3TOT MOAXOA CTAHOBUTCSI KAIOUEBBIM SAEMEHTOM FOPOACKOro pa3BmuTus. B Halem aHaAm3e
Mbl MOAPOGHO paccMaTpuBaeM KOHKPETHbIE MPOEKThbl U MPOrpammbl, KOTOpble OblAM PeaAr30BaHbl B
CexeludexepBape B KOHTEKCTE YCTOMUMBOIrO PasBUTMS, U OLEHMBAeM KX 3(PMEKTUBHOCTb, MpPobae-
Mbl M BOCTIPUSITUE XKUTEASIMU U TyprCTamMu. Pe3yAbTaTbl MOKa3aAmM 3HAUMTEAbHOE YAYYLLIEHUE KayecTBa
SKU3HU U CHUXKEHME SKOAOTMUECKOrO BO3AENCTBMS. [1epcrnekTrBbl AQAbHENLLEero pa3BmuTis MHOroobe-
LiaioLme.

KaroueBble croBa: Berrpusi, CekeludpexepBap, Typy3Mm, 3aliuTa KAMMaTa, YCTOMUMBOE pa3BUTUE.

Introduction

Székesfehérvar is located in Central Transda-
nubia, the seat of Fejér County, a city with county
rights. It is situated at the junction of two geographi-
cal regions: the Mez6fold and the Transdanubian
Central Mountains. It is one of the most important
towns in the history of Hungary, a coronation town,
one of the capitals of the Kingdom of Hungary in
the Middle Ages, and the royal seat. It is therefore
extremely rich in monuments and an important eco-
nomic, railway and road hub. It is one of the most
developed industrial cities in Hungary and has a
lively sporting and cultural life.

According to the study of Szendi and Sikos
(Sikos T., Szendi D., 2023:88) -which aims to inves-
tigate sustainability and the smart economy- the city
belongs to the cluster group of emerging, dynamic
and liveable cities, the eighth most liveable Hungar-
ian county city.

In our analysis, we examined how Székes-
fehérvar, an industrial city in Hungary, can adapt to
the challenges of the 21st century in the field of sus-
tainability, with a special focus on tourism. In our
study we analysed several recent developments in
order to examine their contribution to the sustain-
able development of the city. These developments
include the Green City — Lungs of Fehérvar project,
the Palotavaros Lakes Recreation Park and the de-

velopment of the Séstd Visitor Centre, all of which
represent a significant step forward in the develop-
ment of the city’s green infrastructure and in making
tourism more sustainable.

In assessing the projects examined, particular at-
tention was paid to how they fit into the city’s long-
term sustainability strategy and their impact on the
local community and tourism. The analysis found
that Sz¢kesfehérvar has made significant progress in
the development of sustainable tourism and green
infrastructure, which contribute to the preservation
of the city’s cultural and natural heritage and to im-
proving the quality of life for tourists and local resi-
dents.

The aim of the research is to show how Székes-
fehérvar, an industrial city in Hungary, can adapt to
the sustainability challenges of the 21st century in
terms of tourism. The city has launched a number
of initiatives to promote sustainable tourism, such
as the expansion of green spaces, the promotion of
environmentally friendly transport solutions and the
protection of the local economy and heritage. A key
element in the development of sustainable tourism
is raising environmental awareness, which includes
the organisation of educational programmes and
community events.

The scientific significance and practical rel-
evance of the research lies in the detailed analysis
of the sustainability efforts of Székesfehérvar and
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their impact on tourism and urban development in
the city. Its practical significance is that it presents
concrete examples and methods that can be applied
to other cities in the design and development of sus-
tainable tourism.

Material and method

The research aimed to answer how Székes-
fehérvar, an industrial city in Hungary, can adapt
to the sustainability challenges of the 21st century
through tourism development.

The hypothesis posited that the implementation
of sustainable tourism practices and infrastructure
developments in Székesfehérvar can significantly
enhance the city’s environmental, economic, and
social sustainability.

Primary and secondary sources were used for
the research. Primary data were collected from the
website of the Municipality of Székesfehérvar and
through direct observations. Secondary data were
analysed based on a literature review. For the quali-
tative analysis, we conducted a content analysis of
the city’s website and used the field visit method to
understand the recreational experiences offered by
these sites.

The research was conducted in several phases:

- Literature Review: analyzing existing studies
on sustainable tourism, focusing on methodologies
and findings relevant to urban settings.

- Data Collection: gathering data from munici-
pal records and direct field observations.

- Content analysis: performing a content analy-
sis of the city’s tourism and development projects as
documented on the official website.

- Field Visits: conducting site visits to project
locations, to observe and record the implementation
and impact of these initiatives.

- Qualitative Analysis: used to assess the effec-
tiveness of tourism projects in terms of sustainabil-
ity goals.

The research confirmed that Székesfehérvar’s
sustainable tourism initiatives have positively im-
pacted the city’s environmental quality, community
engagement, and overall urban sustainability. The
results support the hypothesis that targeted sustain-
able tourism projects can effectively address urban
sustainability challenges.

This methodological approach allowed us to get
a comprehensive picture of the role of the excursion
sites and recreational spaces in Székesfehérvar in
sustainable tourism.
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Literature analysis

The coronavirus epidemic has brought people
closer to nature again, which according to Benjamin
etal. (Benjamin S. et al., 2020:476) has helped to in-
crease interest in sustainable tourism. In addition, El
Archi et al. (EI Archi Y. et al., 2023:1) have shown
that more and more people are paying attention to
reducing their environmental footprint and promot-
ing the SDGs. Matos observed (Matos R., 2004:93)
that sustainability and behavioural changes in tour-
ism contribute to the concept of sustainable tourism.
This is further extended by Conway and Timms
(Conway D., Timms B.F., 2010:329) to include as-
pects of environmental protection, economic growth
and social justice.

Accessibility plays an important role in tourists’
choice of destinations, as highlighted by Toth-Dav-
id-Vasa (Toth G. et al., 2014:311). The unique iden-
tity of a destination is essential for travelers, increas-
ing its attractiveness and competitiveness, as Piskoti
et al. (Piskoti 1. et al., 2023:55) note. According
to Park and Kim (Park E., Kim S., 2016:351), lo-
cal resources as assets are at the heart of tourism
valorisation, while Petrini (Petrini S., 2007:304)
stresses that it is during the journey that the experi-
ence is gained. The work of Toth, Kaszas and Keller
(Toth N. et al., 2018:47) highlights the role of en-
vironmental sustainability in this context, which is
an essential element of modern tourism. Thus, it is
clear that sustainable tourism practices and related
attitudinal changes play an important role in shaping
current tourism trends (David L. et al., 2012:236)],
focusing on environmental protection, economic
development and social justice. This relates to the
findings of Alreahi et al. (Alreahi M. et al., 2023:25)
who emphasise the need to improve environmental
stewardship and strive for sustainability

Results

The Green City — Lungs of Fehérvar pro-
gramme is one of the largest climate protection
projects in Székesfehérvar, which also has a recre-
ational and tourist purpose. The development aims
to counterbalance the city’s extensive development
with a large-scale green and recreational area de-
velopment. The forest and park development pro-
motes leisure and recreation by planting 868 park
and row trees on 30 hectares, planting 15 hectares
of forestry seedlings and preserving the natural pri-
meval grassland for its valuable wildlife. In addi-



1.V. Galicz, L.D. David

tion, a service building of 200 m? with cafeteria
and toilets; a parking lot for 50 cars; a 6 km long
footpath with gravel/crushed stone pavement; a 3
km long footpath with dirt track; and a grassed area
were constructed. A primary consideration in the
development was to ensure that the green space is

accommodating other infrastructure, which is dif-
ferent from the usual case, as green space is usu-
ally an additional element of infrastructure. It has
opened only in September 2023, so it is now start-
ing to be explored and used by locals and visitors
alike as shown in Figure 1.

Figure 1 — The Green City-Lung of Fehérvar project
(Source: own photo)

A little further from the city centre, but still a
few minutes’ walk away, is the Palotavaros Lakes
Leisure Park as shown in Figure 2. The develop-
ment will meet the needs of visitors for a healthy
living space and provide a cultivated environment
for active leisure. There is a fitness park, a gym, a
road safety course and a playground. Around the
South Lake there is a mixed-use grassy walkway for
cycling, running and walking, a bike park, basket-
ball and football pitches. The recreation park is a
natural setting for people to meet, play sports and
organise activities. The implementation of the proj-
ect will help to achieve the objectives of improving
and reducing the ecological and environmental pres-
sures caused by industrial activity and of provid-

ing recreational facilities for residents and tourists
by improving the quality of the urban environment
and infrastructure in Székesfehérvar. On the eastern
side of the southern lake, an events area, a cooking
area, a small playground and sports fields (basket-
ball and football pitches) have been created, while
on the western side of the lake a dirt-bringing park
has been developed. A mixed-use (cycling, running,
walking) gravel walkway has also been created
around the lake. Next to the northern lake, a fitness
park, a fitness park for disabled people, a road safety
course, a playground and a dog run have been built.
It is a well-known place for fishing competitons, lot
of national and international events are organized
here and angling tourism is also developing.

85



Challenges of the 21st century in the context of sustainable tourism in a hungarian industrial city

Figure 2 — The Palotavaros Lakes Leisure Park
(Source: own photo)

The Sost6 is located in the southern part of
the city as shown in Figure 3, in the inner area of
Székesfehérvar, which is formed by the 121 ha na-
tionally protected Sost6-Sand Mine Nature Reserve
and the 97 ha locally protected Sost6 Nature Re-
serve. Sosto is situated on the border between three
different landscapes. The western side of the area is
bordered by marshy mudflats, the southern side by
the sandy, loamy landscapes of the Northern Fields,
the northern side by the city of Székesfehérvar and,
further north, by the Zamoly basin. The restoration
of the nature reserve has resulted in the enhance-
ment of natural processes, the preservation of the
natural state, the protection of wetlands and the
conservation of biodiversity. Ornithological surveys
have confirmed the presence of more than 70 nest-
ing species in the area. The area is of considerable
botanical value. The number of protected plant spe-
cies is in the thousands. The Sost6 Wildlife Centre
plays a unique role in animal rescue and rehabilita-
tion at national level, and visitors can gain an insight
into this. The aim of the rehabilitation and educa-
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tion is to return the animals to the wild, preceded by
a long period of indoor and outdoor rehabilitation.
Animals that cannot be released due to permanent
injury are kept in the best possible conditions and
shown up close and personal. Visitors can also gain
insight into the treatment process through open glass
panels.

The Visitor Centre features an interactive pre-
sentation of the unique bird and plant life of the
200-hectare Sost6 nature reserve. Ecotours are held
regularly, where visitors can learn about the fauna
and flora of the nature trail with a professional guide.
The Visitor Centre is housed in the impressive sta-
dium of Fehérvar FC, which is also the home of the
football club. The Visitor Centre also offers a wide
range of activities. Young people can enjoy colour-
ful, interactive activities to improve their knowledge
and creativity and get closer to nature. Visitors can
also take part in theme days, guided eco-tours led
by experts, or explore the kilometres of green space,
walking trails, nature trails and birdwatching trails
on their own.
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Figure 3 — Sost6 Székesfehérvar
(Source: https://turizmus.szekesfehervar.hu/)

Discussion and conclusion

The results of this study indicate significant ad-
vancements in Székesfehérvar’s approach to sus-
tainable tourism. The implementation of projects
such as the Green City — Lungs of Fehérvar, Palo-
tavaros Lakes Leisure Park, and the Sést6 Visitor
Centre showcases the city’s commitment to inte-
grating sustainability into urban development.

Comparing these results with previous stud-
ies (Benjamin S. et al., 2020:476), it is evident that
Székesfehérvar’s initiatives align well with global
trends in sustainable tourism. El Archi et al. (El
Archi, 2023:1) emphasized the role of smart tour-
ism in sustainable development, which is reflected
in the interactive and educational elements of the
Sosto Visitor Centre. The integration of technology
and education in this project aligns with global best
practices, making environmental education acces-
sible and engaging for a wide audience.

The Palotavaros Lakes Leisure Park supports the
findings of Matos (Matos R., 2004:93) and Conway
and Timms (Conway D., Timms B.F., 2010:329) ,
who advocated for the development of leisure spac-
es that promote a slow, sustainable approach to tour-
ism. This park not only provides recreational facili-

ties but also serves as a community hub, fostering
social cohesion and active lifestyles.

Today, awareness-raising is of paramount im-
portance, with a wide range of tools to reach a broad
audience. Today, it is receiving more and more at-
tention and is becoming increasingly prominent.
Children and young people (Seres Z., 2019:34) are
a particular target group for awareness-raising ac-
tivities, since if they learn about the effects of cli-
mate change and the importance of protecting the
environment and nature at an early age, they will be
better able to protect it as adults. Given that this age
group is already using various communication and
entertainment tools, it is also easier to access them
in everyday life. These recreational areas also play
an important role in shaping attitudes.

It is important that the communication empha-
sises the following when shaping attitudes:

- Health promotion, health protection

- Adverse effects of climate change

- Individual responsibility

- Individual action can contribute to improving
quality of life and preserving a better quality envi-
ronment

- Personal benefits, cost reduction

- Warning on climatic extremes
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Through green space developments, Székes-
fehérvar aims to increase biodiversity, improve
the urban climate and reduce the heat island effect.
These are of great importance for an industrial city,
as they offset the harmful emissions of industry with
large-scale green space developments, which are
also of paramount importance for climate protec-
tion. On the other hand, new recreational areas for
tourists and locals will be created, which will pro-
vide a new attraction alongside the cultural heritage
(David L. et al., 2009:482), thus increasing the tour-
ism value of the city.

To sum up, the city is constantly keeping cli-
mate protection and recreational aspects in mind in
both its tourism development and daily operations.
The municipality aims to preserve a liveable envi-
ronment for future generations and to reduce green-
house gas emissions by implementing environmen-
tally friendly tourism developments. The protection
of natural assets, increasing the quantity and quality
of green spaces and combating the climate crisis are
priorities in the life of the town, as they play a vital
role in improving the quality of life and the urban
climate and preserving natural diversity.

This study aligns with findings by Dadkhah et
al. (Dadkhah M. et al., 2024:13) on the integration
of emerging technologies for sustainable develop-
ment goals, highlighting the need for innovative
approaches in urban sustainability. Additionally,
the emphasis on local community engagement and
sustainable practices is consistent with the system-
atic review by David and El Archi (David L.D., El
Archi Y., 2024:13) which underscores the impor-
tance of community involvement in sustainable
tourism development. Furthermore, these initiatives
support the broader objectives of sustainability as
outlined in the comprehensive review by El Archi
et al. on smart tourism destinations. The practical
application of these sustainable strategies in urban
settings is further echoed in Priatmoko et al. (Pri-
atmoko S. et al., 2021:13) which explores sustain-
able urban development and the integration of green

infrastructure. The concept of sustainable tourism
is also discussed by Baros and David (David L.D.,
Baros Z.,2007:349), who emphasize the importance
of balancing the needs of current tourists and hosts
with the protection and enhancement of opportuni-
ties for future generations, highlighting the intercon-
nectedness of environmental, economic, and social
dimensions of sustainability. Additionally, Zhu et
al. (Zhu K. et al., 2023:22) examine the balance
between tourism development and ecological pres-
sure in the Yangtze River basin, demonstrating the
importance of harmonizing economic growth with
environmental sustainability in regional tourism.

The research contributes to the field of sustainable
tourism by showing in detail, through the example of
Székesfehérvar, how sustainability can be integrated
into urban tourism. The city has made notable prog-
ress in sustainable urban tourism. It’s comprehensive
approach aligns well with global best practices, high-
lighting the importance of green spaces, environmental
awareness, and community involvement in achieving
sustainability goals. These efforts have improved the
quality of life for residents and visitors and contributed
to the preservation of cultural and natural heritage. The
research can help the academic community and policy
makers to understand and apply sustainable tourism
practices in different urban contexts.

The practical relevance of the research is that
the projects and programmes presented will provide
concrete guidance for other cities to implement sus-
tainable tourism. The projects provide a model for
other cities aiming to enhance sustainability in ur-
ban tourism. The results show that improving green
spaces, raising environmental awareness and en-
couraging community participation can contribute
significantly to improving the quality of life in cities
and to the success of sustainable tourism. Such de-
velopments can result in long-term economic ben-
efits, improved community relations and a reduced
environmental footprint, as well as increasing en-
vironmental awareness and active participation in
sustainability efforts by local residents and tourists.
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MODERN METHODOLOGY OF DESIGNING
A TRAVEL COMPANY IN THE REPUBLIC OF KAZAKHSTAN

Modern development of the tourism industry in the Republic of Kazakhstan is a rather active and
intensive process, the main task of which is the gradual development of tourism in the country, corre-
sponding to regional and international requirements of the tourism business and the provision of a full
range of tourist services of different levels and directions. The purpose of the research, outlined in the
article, was the process of formation of a modern methodology of designing a tourism company, based
on the practical experience of the authors for more than ten years. The authors studied and analyzed
the main regulatory and legislative documents that have a direct impact on the development of tourism
in the country, as well as reports of leading tourism organizations of the country. Modern trends in the
market of the service sector were studied, a large-scale survey of both the actors of the tourism industry
and consumers of tourism services was conducted. The authors prepared a qualitative algorithm for cre-
ating a tourism company, which was the result of practical activity in the field of opening and successful
management of tourism business from 2012 to the present. These studies, outlined in the article, will
allow not only to form a qualitative idea of the current stage of tourism development in the Republic of
Kazakhstan, but also give the opportunity to use the algorithm of opening a tourism company to build a
successful tourism business in Europe.

Key words: tourism, tourism company, tourism business, tourism services, tourism industry.

C.B. MuHuxaHosa'*, T.B. MmaHryaosa?,
A.B. l'y6apeHrko?, M.H. A6aunkapumoBa?
1Ka3a|< CNopT >KOHE TYPU3M aKaAEMUAICbI, AAMATDI K., Ka3aKCTaH

2XaAbIKAPAAbIK, TYPU3M XKaHE MEMMAHAOCTbIK, yHMBepcuTeTi, TypkicTaH K., KasakcraH
*e-mail:minikhanovasvetlana@gmail.com

KasakcraH Pecny6AnKacbiHAQFbl TYPUCTIK KOMMAHUSIHDI
»Kob6aAayAblIH, 3aMaHayM aAicTemeci

KasakcraH PecrniybamKkacbiHAQ TYpM3M MHAYCTPUSCbIHbIH, Ka3ipri 3aMaHfbl Aamybl alTapAbiKTai
GeAceHAl aHe KapKbiHAbI npouecc GOAbIN TabbiAaAbl, OHbIH GacTbl MIHAETI TYpUCTiK OM3HECTIH,
OHIPAIK >KBHE XaAbIKQPaAbIK, TaAanTapblHA COMKEC KEAETIH eAAEri TYPU3MAI Ke3eH-Ke3eHiMeH AaMbITy
JKOHE BPTYPAI AEHrenAeri >xaHe 6arblTTarbl TYPUCTIK KbI3METTEPAIH BapAbIK CMEKTPIH KOpCeTy BOAbIMN
TabblAaabl. Makanaaa 6asiHAAAFaH 3ePTTEYAIH MaKCaTbl aBTOPAAPAbIH, OH XbIAAQH acTam TaxipubeciHe
HerisAeAreH TYPUCTIK KOMIMaHMsIHbI >KOOaAayAblH 3aMaHaym 9AICTEMECIH KAAbINTACTbIPy MPOLEC
GOAADbI, aBTOPAAP €A TYPU3MIHIH AaMyblHa TiKEAE 8Cep eTeTiH Heri3ri HOPMaTUBTIK-KYKbIKTbIK, XXaHe
3aHHAMaAbIK, Ky>XaTTapAbl, COHAAM-aK, €AAIH XeTeKLi TYPUCTIK YAbIMAAPbIHbIH, ecenTepiH 3epTTen,
TanAaAbl. Kbi3MeT KepceTy HapbIFblHbIH Kasipri TEHAEHUMSIAAPbl 3epTTeAAi. Typu3mM MHAYCTPUSChbI
cybbekTiAepiHe A€, TYPUCTIK KbI3METTEPAI TYTbIHYLIbIAAPFa Ad ayKbIMAbl CayaAHama >KYPrisiAAi.
ABTOpPAAp TYPUCTIK KOMMaHUSIHbI KYPYAbIH CaraAbl aArTOPUTMIH AarbiHAAAbI, OA 2012 XbiapaH GacTan
Kasipri yakplTKa AeniH TypuCTiK GM3HECTi ally >XeHe TabbICTbl 6ackapy CaAacbiHAAFbI MPAKTUKAABIK,
KbIBMETTIH HaTMXeci 60AAbl. Makarasa GasiHaaAFraH ocbl 3epTTeyaep KasakcraH PecnybamkacbiHaa
TYPU3MAI AAMbITYAbIH, Ka3ipri Ke3eHi TypaAbl canaAbl TYCiHIK KQAbINTACTbIPbIN KaHa KOMMai, COHbIMEH
Karap EyponaHbiH TabbICTbl TYPUCTIK OM3HECIH Kypy YWiH TYPUCTIK KOMMaHMSHbI ally aArOpUTMIH
narMaaAaHyra MyMKiHAIK 6epeai.

Tyiin ce3aep: TYypv3M, TYPUCTIK KOMMaHWs, TYPUCTIK OM3HEC, TYPUCTIK KbISMETTEp, Typu3m
MHAYCTPMSICI.
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CoBpemMeHHasi MeTOAMKA NPOEKTUPOBaHUS
TypucTckoi komnanuun B Pecnyb6amnke Kasaxcrau

CoBpeMeHHOe pa3BuTHE MHAYCTPMK Typm3ama B Pecnybankm KasaxcrtaH npeactaBasieT coboit A0~
CTAaTOYHO AKTMBHbIA M MHTEHCUBHDBIN MPOLLECC, TAABHOM 3aAayen KOTOPOro 9BAYEeTCH Mo3TarnHoe pas-
BUTME TypM3Ma B CTPaHe, COOTBETCTBYIOLLErO PErvOHAAbHBIM M MEXAYHAPOAHbIM TpeboBaHUAM Ty-
pUCTCKOro GM3Heca M OKasaHWs BCEro CriekTpa TYPUCTCKMX YCAYT Pa3HOrO YPOBHSI U HarpaBAEHMS.
LleAbto nccaepOBaHMS, M3AOXKEHHOTO B CTaTbe, CTaA MPOLECC (DOPMMPOBAHNS COBPEMEHHOM METOANKM
NPOEKTUPOBAHUSA TYPUCTCKOM KOMMAaHMM, OCHOBAHHOM Ha MPAKTUYECKOM OrbIT€ aBTOPOB Ha NpPOoTsXKe-
HUK BoAEE YEM AECSTM AET, aBTOPaMM M3yUeHbl U MPOAHAAM3UPOBaHbI OCHOBHbIE HOPMATUBHO-TIPABO-
Bble 1 3aKOHOAAQTEAbHbIE AOKYMEHTbI, OKa3blBalOLME NMPIMOE BAMSIHME HA Pa3BMTME TypM3ma CTPaHbI,
a TakXKe OTYeTbl BEAYLUMX TYPUCTCKMX OPraHM3aumii CTpaHbl. MCCAeAOBaHbl COBPEMEHHbIE TEHAEH-
LMK pbiHKa Crepbl YCAYT, NMPOBeAEH MacLUTAabHbIN ONpPoC Kak CyGbekTOB MHAYCTPUM Typu3ma, Tak m
camux notpebuTeAeit TYpUCTCKMX YCAYT. ABTOPaMM MOATOTOBAEH KaueCTBEHHbI aATOPUTM CO3AAHMS
TYPUCTCKOM KOMMaHUM, KOTOPbIA CTAaA PE3YAbTATOM MPAKTUUYECKON AEITEABHOCTM B 06AACTM OTKPbITUS
M YCMewHOoro yrnpaBAeHUst TypucTckoro 6msHeca ¢ 2012 roaa 1 rno Hacrosiliee Bpems. AaHHble 1ccAe-
AOBaHM4, U3AOXKEHHbIE B CTATbe, MO3BOAST HE TOAbKO CPOPMMPOBATb Ka4eCTBEHHOE NPEACTABAEHNE O
COBpPEMEHHOM 3Tarne pasButus Typmama B Pecnybanke KasaxcraH, HO M AQAYT BO3MOXKHOCTb UCMOAb-
30BaTb AATOPUTM OTKPbITHS TYPUCTCKOM KOMMAHUK, AASI TOCTPOEHMS YCMELLHOMO TYPUCTCKOro 6r3Heca

Esponbl.

KAtoueBble cAOBa: TYpU3M, TYPUCTCKAs KOMMAHMs, TYPUCTCKMIA OU3HEC, TYPUCTCKME YCAYTU, UHAY-

CTpUst Typusma.

Introduction

Legal monitoring of legislative acts in the sphere
of tourism activity has shown that the main legisla-
tive act regulating the development of tourism activ-
ity in Kazakhstan is the Law of the RK “On Tour-
ism Activity in the Republic of Kazakhstan™ dated
June 13, 2001 Ne 211 (https://adilet.zan.kz/rus/docs/
7010000211 ). For the gradual development of the
tourism industry in the country, a number of pol-
icy documents and projects related to the creation
of priority tourist territories (Petrenko E.S. et al.,
2019:2677) and tourist destinations were adopted
and specific steps to achieve the goals set by the
government were outlined. Thus, the Concepts for
the development of the tourism industry of the Re-
public of Kazakhstan were systematically adopted
and implemented, the latter was approved for 2023
— 2029 and came into force on March 28, 2023 No.
262 (https://adilet.zan.kz/rus/docs/P2300000262).

The tourism industry is one of the most promis-
ing directions for the development of the economy
of the Republic of Kazakhstan. The country has a
huge number of objects of historical, cultural and
natural heritage and tourism faces the task of their
preservation (Aldybayev V. et al.,, 2021:1450)
through the formation of a special structure of pro-

motion and popularization of tourism as a prospec-
tive business of the country. To date, it is no longer
just a business, it is an activity aimed at promoting
tourism in the country in the Republic. The condi-
tions for opening travel agencies and travel compa-
nies are being constantly optimized, subsidized and
supported by the state.

A study of international scientific papers in the
field of tourism business organization has shown the
importance of forming global experience in the field
of tourism (Mohanty P., 2021:2712). Today, travel
agencies need not only to provide high-quality ser-
vices (Granados, J.C. et al., 2021:27), but also to ac-
tively interact with each other. Thus, the experience
of Kazakhstan may be of interest to the European
tourism business (Moliner M. A. et al., 2007:194),
which in turn is a priority for many countries and
regions of the world.

The development of the tourism industry in the
Republic of Kazakhstan has several key stages of
its development, each of which is characterized by
a number of peculiarities, and in each period the
formation and opening of a travel company had its
own distinctive features. Today, the country has a
clear course for the development of various types
of tourism, for example, Kazakhstan has a great po-
tential (Ayetov S., Uruzbayeva N., 2018:1202) for

91



Modern methodology of designing a travel company in the Republic of Kazakhstan

the development of ecotourism (Pazylkhaiyr B.M.
et al., 2023:83; Sadykova D.A. et al., 2023:84),
cultural and educational tourism (Morar C. et al.,
2020:1470), active, sports (Makogonov A.N.,
2015:193), extreme, business, etc. types, forms and
directions of organization of tourist offer for domes-
tic and inbound tourism of the country.

International experts have been repeatedly not-
ing the growth of tourism in Kazakhstan and have
characterized its progressive and sustainable de-
velopment (Mukhanova A.E., Smagulova Zh.B.,
2017:176). The tourism potential of Kazakhstan,
its tourist and recreational resources (Amirkhanov
M.M., Arakelov A.S., 2013:147), are able to meet
the needs of the most demanding tourists, while
the main tourism product is the hospitality and be-
nevolence of the Kazakh people (Aimen A.T. et al.,
2022:49), which are the basis for the organization of
tourism business in the country. In the process of the
study, the authors analyzed the practical experience
of opening travel companies at different stages of
professional activity.

Thus, in the country, the following steps have
been taken to develop the tourism industry and all
its elements:

1. Gradual simplification of procedures for ob-
taining business licenses and reduction of their
issuance time (https://adilet.zan.kz/rus/docs/
P1200000929).

2. Creation of specialized business support cen-
ters to receive consultations and information on
business development opportunities (https://egov.
kz/cms/ru/articles/damu).

3. Opening a series of international airlines, in-
creasing the frequency and number of flights, which
contributes to the growth of tourist flow (Kosenov
A.,2012).

4. Holding a number of large-scale events aimed
at attracting investment in the tourism sector, in-
cluding EXPO-2017 exhibition, sports events of
different levels, forums and presentations, scientific
congresses and meetings of international level (Ka-
zinform, 2013).

5. Development of the tourism industry infra-
structure, including construction of new hotels,
restaurants and entertainment centers as well as
enhancement of the transport network and tourist
routes (https://www.akorda.kz/ru/official docu-
ments/strategies_and programs).

6. Improvement of the country’s image in the
world community through advertising campaigns
and participation in international exhibitions and fo-
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rums (https://adilet.zan.kz/rus/docs/Z1400000193).

8. Reduction of bureaucratic procedures and
simplification of tax legislation to attract foreign in-
vestors.

9. Opening new tourist routes, tourist clusters,
tourism development programs to attract domestic
and international tourists.

10. Holding local events such as festivals and
exhibitions to attract tourists to regions outside the
main tourist routes.

11. Strengthening the work on education and
training in the tourism sector, including the imple-
mentation of specialized training programs.

With the help of government support, a strong
tourism business sector is increasingly emerging in
Kazakhstan, and travel companies are increasingly
implementing tourist offers within different types
of tourism, such as ecological tourism (Pazylkhaiyr
et al., 2023), sports tourism (Batyrbekov N. et al.,
2022:1458), cultural-cognitive and museum tourism
(Gubarenko A.V. et al., 2023:20) as well as all types
of tourism aimed at popularizing the natural-climat-
ic, cultural and cognitive heritage of the country,
and tourism companies working on domestic and
inbound tourism are called to give a powerful impe-
tus for the rise of Kazakhstan to a leading position
in the development of sustainable tourism (Sumarmi
S., etal., 2023:696) in the modern world.

Materials and methods

In the course of the study, the necessary prac-
tical experience was accumulated on the organiza-
tion and reorganization of tourism business of the
country, taking into account the distinctive features
of each period of tourism development, the avail-
ability of basic documents on tourism, the rules of
registration of travel companies in accordance with
the legislation of the Republic of Kazakhstan.

The research methodology consisted of several
cyclical phases where the empirical study was pre-
dominant and the phases were interrelated:

Phase 1: Collection and analysis of information
on forms and ways of organizing tourism business
in the Republic of Kazakhstan, study of the current
market, determination of target needs and identifi-
cation of the direction of work (2011-2012, 2012-
2018, 2018-2022).

Phase 2: Opening a travel company, practical
research, going through all the processes empiri-
cally, identifying the best ways to develop a travel
company (2012-2018, 2018 -2023 to date).
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Phase 3. Development of a methodology for
creating a tourism company in the Republic of Ka-
zakhstan, considering all available experience, prep-
aration and implementation of this methodology in
the disciplines «Tour Operating», «Organization of
tourism business», «Organization and management
of tourism enterprise», etc. in the educational pro-
grams on tourism of the leading universities of Ka-
zakhstan.

The practical experience of the authors made it
possible to conduct a comparative analysis of algo-
rithms for opening tourism companies for different
periods of time, selected basing on the empirical part
of the study (the authors have experience in opening
tourism companies in the Republic of Kazakhstan in
2012, 2018, 2023), which was conducted to identify
qualitative changes in the procedure of registration
of a travel company in Kazakhstan in 2012, 2018
and in 2023. As a result, a comparative Table 1 was

compiled, which outlines the main standards, forms
of registration, required documents, etc.

Therefore, based on Table 1, the process of
opening a travel company in 2012 required personal
attendance at the Population Service Center, obtain-
ing the originals of the required documents, and the
decision was made within three working days. With
the introduction of EDS (electronic digital signa-
ture) in wide use among the population, as well as
the qualitative introduction of «eGov.kz» — the por-
tal of «e-governmenty, the time of registration of a
travel company was reduced to 15 minutes, while
all digital originals of documents are stored in the
«Personal Cabinet» and are always available to the
owner. Today it is quite easy to open a travel com-
pany, if all the necessary elements are provided, but
the formation of an effective development strategy
requires continuous professional self-improvement
and development.

Table 1 — Comparative analysis of the step-by-step algorithm of opening a travel company in 2012, 2018 and in 2023 (compiled by

the authors based on empirical research)

Travel agency

residence tax office

. . 2012 2018 2023
incorporation
Optimal Individual Entrepreneur (IE),
incorporation Individual Entrepreneur (IE) Limited Liability Partnership IE, LLP
method (LLP)
Incorporation period | 3 business days 15 minutes 15 minutes
Attendance required Personal presence at the place-of- Online Online

1. Application form

2. Photo

3. Incorporation fee payment
Documents required: | 4. Taxpayer registration payment
5. 1D card

*Hard copy documents only

Electronic digital signature
(EDS) of the company founder
(EDS are issued at the Public
Service Centre (PSC)).

6. Taxpayer registration certificate | *Digital documents

Electronic digital signature (EDS)
of the company founder (It is also
possible to do a Digital registration
via Egovmobile, forgoing the need
to issue an EDS)

*Digital documents

Individual Entrepreneur (IE)

Outcome: . .
certificate and IE Coupon issued

Business registration
confirmation issued digitally,
Business Identification Number
(BIN) assigned to the company,
IE Coupon or an LLP registration | Coupon or an LLP registration
certificate issued digitally

Business registration confirmation
issued digitally, Business
Identification Number (BIN)
assigned to the company, IE

certificate issued digitally

The experimental part of the research implied
the study of the algorithm of formation, organiza-
tion and development of a travel company from
2012 to the present, the result was the elaboration of
the existing experience and methodology of opening
a travel company Grand Ways International in 2012
(expanded and reorganized into LLP «Evisa Travel»

in 2018 — https://evisa.kz/o-kompanii/ecofrendly/),
specializing in the field of exit non-immigrant visas
for residents of the Republic of Kazakhstan in the
field of tourism, which considered the socio-eco-
nomic situation, and modern marketing technolo-
gies of each time period of tourism development in
the Republic of Kazakhstan.
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Results and discussion

As a result of their research and professional
practice, the authors developed an innovative meth-
odology — an algorithm for creating travel compa-
nies in Kazakhstan. This methodology draws upon
years of experience with managing travel companies
here, making it accessible to current and aspiring en-
trepreneurs interested in opening travel companies
that will operate successfully within Kazakhstan’s
tourism market.

The algorithm for the formation and develop-
ment of a travel company includes both main and
additional stages (Figure 1) that should be carried
out systematically to meet both its own goals as well
as those set forth by sustainable tourism develop-
ment goals (Sovetkali O. et al, 2020:81). Business
strategies in tourism play an essential part in attract-
ing investments (Imangozhina O.Z. 2015:758) so
tourism becomes an integral component of national
revenue streams Figure 1 depicts an ideal process
for travel company registration and development
within Kazakhstan’s tourism market conditions.

The methodology represents an algorithm of ac-
tions taken by one specific subject of Kazakhstan’s
tourism industry that has gone through an intensive
process of formation, registration, development, re-
structuring and ongoing professional improvement
since being first registered as part of their tourism
business in 2005.

Descriptions of Stages 1-23 in the «Methodol-
ogy for Establishment of Tourism Business (Travel
Company) in Kazakhstany» by its authors:

Stage 1. Select an Organizational and Legal
Form.

The Republic of Kazakhstan provides tourism
entrepreneurs with various legal structures for do-
ing business in tourism — Joint Stock Companies,
Limited Liability Partnerships (LLP), Individual
Entrepreneurs (IEs), etc. However, after studying
these various forms of entrepreneurship for travel
businesses registration as an Individual Entrepre-
neur was found to be the optimal way of starting up
with minimal resource costs incurred; specifically,
as registration as an IE does not necessitate creating
authorized capital, memoranda of association, ac-
countant presence etc documents needed when set-
ting up travel companies as joint stock companies
etc.
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Stage 2. Registration of the organization.

Register the organization at the tax office. Se-
cure a Business Identification Number (BIN), place
of registration, and gather any required documents
(Coupon/IE Certificate). To register an individual
entrepreneurship, only the identification documents
of physical persons involved and notifying the rele-
vant authority of its registration are required. As part
of filling out a registration form, GCEA, or General
Classification of Economic Activities will also need
to be included as part of this classification system.
GCEA is used in Kazakhstan for statistical account-
ing and analysis of economic activities of enterpris-
es and organizations. GCEA helps classify various
activities while creating statistical links among dif-
ferent sectors of the economy. They’re also essential
in planning economic policy of the state as well as
making decisions related to regulation processes —
each company can select three to five GCEAs simul-
taneously (https://statinfo.kz/oked-rk.html).

In 2015, the state registration tax was abolished
in the Republic of Kazakhstan.

Individual Entrepreneur (IE) registration was
confirmed at the time of residence registration of an
individual, when selecting their address as part of
registration procedures. A BIN (Business Identifica-
tion Number), similar to IIN for individual entrepre-
neurs was then issued alongside an IE coupon with
photos and stamp of registration authority. While
not technically an “entity”, an “IE” nonetheless op-
erates along similar principles (and usually contains
their full names).

Stage 3. Registration with statistical authorities.

Individual entrepreneurs in Kazakhstan must
register with statistical authorities by law. Regis-
tration enables collection and analysis of statistical
data on small businesses within Kazakhstan as well
as its number, size, dynamics, development. Such
information provides data which help the state for-
mulate economic policy as well as monitor imple-
mentation of state programs geared at supporting
small business growth. Furthermore, registration al-
lows an IE to gather up-to-date market intelligence
regarding competitors which could prove valuable
when developing its business ventures.

Failure to submit statistical data results in pen-
alties; for this reason, it is recommended to submit
it promptly each year — https://egov.kz/cms/ru/ar-
ticles/statformy_instructions.
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Stage 4. Formalizing the entrepreneur’s stamp.

Under paragraph 4 of Article 33 of the Entrepre-
neur Code, individual entrepreneurs have the free-
dom to use personal documentation blanks, seals

Figure 1 — Algorithm for Establishing a Travel Company in Kazakhstan
(compiled by authors)

and stamps that clearly state they are individual en-
trepreneurs when carrying out their operations. Ac-
cording to paragraph 12 of Article 412 of the Tax
Code of the Republic of Kazakhstan (Tax Code),
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any invoice issued to an IE may be verified with
their stamp if available; if not available, RK law al-
lows an IE to carry on its activities even without a
stamp.

Since 2016, businesses operating through an IE
without using stamps have been permitted. Instead,
an identification tool known as an I.E. Code num-
ber serves as an authentication mechanism in legal
documents like contracts, licenses, acts agreements
and statements as well as cash receipts.

Stage 5. Creation of Business Document Forms.

Entrepreneurs need business documentation
forms to streamline the creation and sending of doc-
uments quickly and efficiently. Forms ensure consis-
tent styles and layout of documents while eliminat-
ing errors that require filling-in of information twice,
saving both time and resources while speeding up
business operations more rapidly and efficiently. In
addition, the use of business documentation forms
facilitates interaction with partners, customers, gov-
ernment agencies and other participants in business
processes, simplifying document preparation proce-
dures and increasing their reliability.

Stage 6. Opening a company bank account.

For entrepreneurs, a company bank account is
essential as it provides the following benefits:

1. Separation of personal and corporate finances.

2. Attracting investment and financing.

3. Simplifying accounting.

4. Securing financial transactions.

5. Convenience for partners.

6. Increases trust to the company and simplifies
business processes.

Stage 7. Renting premises to accommodate visi-
tors and future personnel.

After gathering details of your organization, the
next step should be renting the premises on a lease
agreement with your landlord (or signing one in
parallel with steps 1-6). For Grand Ways Interna-
tional’s initial leased space consisted of 10 sqm in a
business center for 2-3 workplaces located in one of
Almaty (Republic of Kazakhstan)’s busiest business
districts based on access by own transport as well
as public transit for future visitors; visa centers and
diplomatic missions of foreign countries in relation
to exit documents related to tourism (visas) was also
considered.

Stage 8. Acquisition of Office Equipment and
Stationery.

To successfully establish a travel agency, ac-
quiring minimum set of office equipment was cru-
cial to ensure proper employee work practices as
well as efficient office operation.
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Stage 9. Recruitment.

To identify or hire a tourist manager for which
first, advertisements were posted in newspapers and
employment websites as well as searching among
acquaintances, partners and competitors.

1. Establishing the Vacancy.

2. Searching for Candidates.

3. Selection of resumes.

4. Interviewing.

5. Evaluation of candidates.

6. Determination of salary and execution of the
contract.

7. Training of new employees. New employ-
ees received training from the entrepreneur in the
process so that they could get involved to work as
quickly and efficiently as possible.

Stage 10. Conclusion of contracts with suppli-
ers. Sub-agent status.

Due to the fact that the initial purpose was de-
fined as services in the field of visas and immigra-
tion, contracts with tour operators were necessary
only to notify about the beginning of travel agency
activities (at the request of the authorized body).

To organize business activities, the travel agen-
cy needs to develop standard contracts for their sub-
sequent conclusion with the tour operator, insurance
company, courier service, with the GDS Amadeus
(Global Distribution System), with the consolidator-
supplier of air ticket forms. Besides the main con-
tracts, there are also such contracts as contract for
delivery of drinking water to the office, outsourcing
contract for accounting and financial reporting, con-
tract for purchase and maintenance of cash registers,
contract for use of advertising and promotion plat-
form, contract for maintenance of office equipment
etc.

Stagell: Notification of Commencement of
Work as Travel Agency.

Kazakhstan does not require special licenses for
travel agencies to operate, unlike tour operators’
businesses, so all that is necessary to begin travel
agency activity is notifying the Ministry of Culture
and Sports of the Republic of Kazakhstan (MCS
RK) about it. Notification had to be sent on paper to
Astana with registration data attached (on letterhead
with registration documents attached as evidence)
when starting up in 2012. Upon receiving, MCS RK
processes it, verifies information, then issues a con-
firmation letter on strict reporting form with certain
numbers that indicate your acceptance into MCS
RK as travel agencies.

At this time, notification takes place through
the Official Website https://elicense.kz/ by using an
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Electronic Digital Signature key and takes no more
than five to ten minutes. After which, an electronic
confirmation in PDF format of starting travel agency
activity is delivered.

Stage 12: Obtaining an Electronic Digital Signa-
ture Key in Kazakhstan.

An EDS key (Electronic Digital Signature) in
Kazakhstan serves to protect documents against
forgery by using cryptography to secure them with
its electronic digital signature. Kazakhstan uses
electronic document flow systems for various uses,
including signing electronic contracts and creating
reports and documents electronically; also, other
purposes related to document exchange are often
involved. Holders of EDS keys ensure authentica-
tion, integrity and confidentiality for information
exchanged electronically. An electronic digital sig-
nature is legally equivalent to handwritten signature
and has the same legal consequences if certain con-
ditions are fulfilled in accordance with Kazakhstan
Law No. 370-II «On Electronic Document and Elec-
tronic Digital Signature».

Both individuals and legal entities can obtain
EDS. The National Certification Center of Kazakh-
stan (NCC) issues EDS to its population. EDSs may
be requested online through the NCC of Kazakh-
stan’s website and confirmed at any PSC (Public
Service Center).

Stage 13: Registration in the Unified Register of
Travel Agencies of Kazakhstan.

In2012, following the elimination of state licens-
ing of travel agency activities, Kazakhstan Tourism
Association (KTA) created the Unified Register
of Travel Agencies of the Republic of Kazakhstan
(URT RK). Unique in its kind, the Unified Regis-
ter of Travel Agents in Kazakhstan is an electronic
database containing details on both companies and
individual entrepreneurs engaged in tourism activi-
ties in accordance with Kazakhstan’s Law on Tour-
ism (Legum Tourismi). Operating under principles
of voluntarism and transparency, URT RK compiles
information about many players of Kazakhstan tour-
ism market and makes this information easily avail-
able for tour operators, tourists and other interested
parties.

It is important to note that since 2015, all travel
agencies registered in the URT RK have become
associate members of the KTA, which emphasizes
their importance in the Kazakhstan tourism market.

Stage 14: Defining the range and cost of ser-
vices.

The services offered in this company were de-
fined as follows:

1. The experience of the entrepreneur in provid-
ing certain services. Previous experience in the trav-
el agency gave the opportunity to emphasize mainly
on visa services without purchasing tour packages
for tourists. This made it possible to attract clients
interested in independent travel, businessmen, ath-
letes and students. Hence the target audience of the
company was determined.

2. Availability of contracts with tour operators.
Each tour operator offers a certain tour package and
flight destinations may not be in large numbers (for
example, only Turkey, UAE, Egypt). Therefore,
part of the services in the sale of tour packages was
limited to those that were available at the tour opera-
tor. Thus, the more contracts with different suppli-
ers a company has, the more types of services and
packages it can offer. However, this approach does
not allow to enrich professionalism in a particular
destination but allows to have superficial general
knowledge of many other destinations.

3. Some of the service offerings were created in
the process of demand from visitors. If tourists of-
ten began to request a particular destination or visa
support to a particular country — the travel agency
began to study the destination in the process of the
order from the tourist (by experience), taking all
the risks in case of failure (in case of refusal in visa
through the fault of the executor, for example, that is
the travel agency, the cost of services was returned
in full, including all the costs incurred by the tour-
ist). Or the cost of services was paid upon receiv-
ing a positive result. This format of work allowed to
quickly attract tourists, who would not lose anything
in case of unsatisfactory results. And it allowed to
quickly get and increase the experience of managers
of the company. If the service was labor-intensive,
the price for subsequent orders varied depending on
the complexity and duration of the process.

4. The focus on the business office located in the
business district of the city, also allowed to attract
employees of neighboring offices of companies in-
terested in services, travel, tickets and visas, which
additionally created a target audience in the form of
business travelers (MICE tourism)

5. Increased tourism services demand has also
spurred exploration in uncharted directions, such as
immigration abroad, residency permit acquisition,
work visa issuance for Kazakhstan and employment
abroad.

6. Being bilingual in Russian and Kazakh en-
abled more effective population services; English
proficiency contributed greatly to improving Ameri-
can, British and Canadian visa applications; these
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results served as “word of mouth”, with most tour-
ists opting to apply based on recommendations of
acquaintances.

Stage 15. Drafting a Service Contract.

In travel agencies, service contracts between
tourists and travel agents are one of the key docu-
ments which outline rights and responsibilities be-
tween both parties involved in their relationship.
They serve multiple purposes and have numerous
objectives, including providing for payment obliga-
tions by each side and outlining obligations between
tourists and agents for instance.

1. To outline clearly and precisely the condi-
tions of their stay in their country of choice.

2. Ensuring Tourist Safety.

3. Clarifying Responsibilities.

4. Addressing Financial Matters.

5. This document clearly establishes who is ac-
countable for visa processing.

6. A contract defines the roles and responsibili-
ties of both parties involved.

7. The contract protects the interests of both par-
ties in case of violation of deadlines, non-compli-
ance with the rules of execution of documents, etc.

8. In the presence of the contract, the tourist can
appeal to the court in case of inefficiency of the ser-
vices received.

Thus, a service contract with a tourist helps to
prevent possible conflicts between the parties and
protects the rights and interests of tourists/tour
agents. A model contract for services can be down-
loaded from the KTA website (Kaztour-association,
2024).

Stage 16. Advertising and promotion.

Launching an advertising campaign is one of the
most important steps to attract customers to the trav-
el agency. The most economical and effective way
was online advertising. One can use social media
marketing, contextual advertising, email newslet-
ters, blog postings, message boards, travel forums,
ete.

The first advertising of the company “Grand
Ways International” was done by emailing compa-
nies from the city directory and was free of charge.
The entrepreneur independently studied the direc-
tory, wrote out email addresses and sent mailings
from his own mailing address. Out of 500 mails
sent, 1-2 customers responded. The purpose of the
e-mail newsletters was to inform future customers
about the company’s services and costs. The con-
version rate from the first e-mail newsletter was low,
but sufficient for a start. About 500 mailings were
sent per week.
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The second way was to post information on free
internet bulletin boards, posting information about
the company, address, services and cost. The fresh-
ness of announcements was constantly updated.

Creation of the company’s website was carried
out through the satu.kz platform with a convenient
interface, it was enough to upload information
about the company, fill in the catalog of services,
give additional information and photos of travel.

The most effective advertising in Google (ana-
lytics and promotion tools are available and under-
standable to any user, as well as there is educational
content), both paid and free (in the form of SEO op-
timization of the site). It is worth noting that adver-
tising by any means did not stop, daily, weekly in-
formation was updated, either on websites or social
networks. Nowadays it is recommended to hire sev-
eral employees such as a marketer, SSM specialist,
new customer acquisition manager, etc. Addition-
ally, travel managers should be trained to advertise
themselves as part of the brand, share success stories
on social media, improve and add to their experi-
ence and knowledge constantly.

Stage 17. Relocation, Staff Augmentation and
Quality Service Improvement.

By the end of 2012, clients and services had be-
come so inundated with client demand that the en-
trepreneur decided to rent an office space four times
larger than his original one. This led to a reorganiza-
tion of services, office and team employees as well
as expanding airfare selection and travel expansion
offerings; the size of the office, the location in the
city, having parking available at the premises, as
well as being located right next to other large com-
panies on adjacent floors were the things that added
gravitas to the company image.

Stage 18. Staff training and corporate spirit
building.

Employee training keeps them abreast of in-
dustry changes and trends while developing their
knowledge and abilities — essential factors in pro-
viding better services that enhance customer loyalty
and create more profit for your agency.

Raising corporate spirit fosters improved coop-
eration and teamwork between employees in your
company. Employees will come to better under-
stand your goals and objectives and work in unison
towards reaching them.

The stages, shown above, are the result of the
experimental and professional work on the process
of opening of «Evisa Travel» LLP. The company
followed the procedure “Stage 2 — Stage 18” in the
same sequence, and the site was immediately pur-
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chased from the developers, which could be modi-
fied and redesigned its content and design, as well as
upload payment platforms (CSCart).

Stage 19: Opening of «Evisa Travel» LLP as a
company reorganization.

Reorganizing an individual entrepreneur (IE)
into a limited liability partnership (LLP) can open
up numerous business opportunities and improve
creditworthiness, legal status and prestige on the
market. An LLP is its own legal entity with its own
legal status that gives it rights to conclude transac-
tions and appear in court proceedings; using this
form of business will help avoid personal liabil-
ity for company debts as well as certain tax and
administrative restrictions that exist for individual
entrepreneurs.

Reorganization also provides additional oppor-
tunities for attracting investment, obtaining loans
and increasing working capital. Also, if the volume
of business increases, the LLP has more opportuni-
ties to expand its network of branches and offices. In
general, reorganization of a sole proprietor into an
LLP can be one of the key steps in developing and
expanding the business, conducting more produc-
tive and safe operations, attracting new clients and
improving the financial position of the company.

The next step the entrepreneur reorganized
the IE into an LLP, as the company’s turnover in-
creased, the degree of liability to tourists began to
grow, and the IE should be liable in case of financial
debt with all its property (the entrepreneur’s apart-
ment, car, etc.) to creditors.

When analyzing the organization of IE and LLP,
the entrepreneur concluded not to close the IE, but
to open an additional LLP, where his main business
activities were transferred.

Stage 20. Creating a logo and registering the in-
tellectual property of the travel agency is necessary
to define the corporate identity and ensure legal pro-
tection of the brand.

Registration of intellectual property of a travel
agency includes applying for trademark registration
of the logo and obtaining the relevant certificate.
This officially protects the brand and logo from pos-
sible infringement and copying by other companies,
and also grants the right to use the mark for com-
mercial purposes.

«Evisa Travel» registered their logo with NIIS
(the National Institute of Intellectual Property upon
their opening.

Stage 21. To increase visibility of visa and trav-
el document services provided by travel agencies
in Kazakhstan and gain new clients. A commercial

proposal of such agencies presents their offerings
and convinces potential clients of their importance.

The developing a commercial proposal allowed
the travel agency to attract new clients, enhance its
reputation, and effectively market its services.

Stage 22. Formulate Company Mission and HR
Policy.

Mission-driven companies tend to combine the
meaning of what they want to achieve through their
activities with attributes and outcomes for a unified
mission statement.

Writing a mission for any travel agency helps
establish its goals and direction of activity, establish
work principles, develop a development strategy,
create a unique identification image and to stand
out among competitors. A mission statement serves
both internally and for client evaluation. Since «Evi-
sa Travel» LLP’s opening in 2018, their company
has had one:

«Our mission is to improve people’s lives by
sharing not only information but also our years of
knowledge and experience in tourism and immigra-
tion. Our primary goal is providing friendly service
that exceeds customer expectationsy

Determining the mission of your company is an
integral component of its development; yet it can be
challenging at first to identify an ideal mission state-
ment immediately upon creation of a new venture.
However, with experience comes growth; errors be-
come lessons learnt while successes lead to ups and
downs before eventually the team develops one with
which they all resonate — creating the ideal mission
statement that resonates with everyone involved —
including entrepreneurs themselves as well as team
members and travelers alike.

An HR policy of any company is an essential
tool in its human resource management (Pestova
A. etal., 2021:1005) and has an immense effect on
business processes. The purpose of an HR policy
should be:

1.Recruiting Qualified Professionals.

2.Employee Development and Training.

3. Personnel motivation.

4. Formation of corporate culture.

5. Provision of social and protective measures.

6. In general, the HR policy of the travel agency
helps to attract and retain qualified personnel, pro-
vides them with conditions for professional growth
and improvement of the quality of work, creates fa-
vorable conditions for work and increase the eco-
nomic efficiency of business processes.

Stage 23. Transition to sustainable develop-
ment. Sustainable development involves imple-
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menting business practices that promote respect for
the environment and concern for the well-being of
the community. This means that a travel company
must work with environmental, social and economic
factors in mind when making decisions and plan-
ning its activities.

Why is this necessary? Firstly, sustainabil-
ity is a responsible approach to business that al-
lows the tourism industry to remain efficient and
prosper on a long-term basis, without harming the
environment and considering social well-being.
Secondly, sustainability in travel activities helps a
travel company to reach a new level of develop-
ment, improve its image and achieve success in a
competitive market.

Based on the algorithm above, that consists of
23 stages, the 3rd tourism company «Go2.kz» LLP
was also opened to continue business development.
Thus, this algorithm — a step-by-step methodology of
organizing a travel company and its reorganization,
in the conditions of the tourism market of the Re-
public of Kazakhstan allows to systematically carry
out activities to form a competitive travel company,
as well as to be actively implemented in the edu-
cational process of higher educational institutions
that prepare specialists for the tourism industry and
have such courses of disciplines such as «Tour Op-
eratingy, «Business Planning», «Tourism Business
Management» and others, aimed at the formation of
sustainable tourism business.

Conclusions

This methodology, developed by the authors
in the process of long-term research, allows to in-
tegrate the maximum amount of data into a single
methodology, algorithm of actions, systematic im-
plementation of which allows future and current
subjects of the tourism industry to start, implement
or promote their business activities. Thus, this sci-
entific research allows to optimize the activities of
modern subjects of the tourism industry providing
tourist services in the Republic of Kazakhstan, as
well as to form the following conclusions:

- The development of the tourism industry in
the Republic of Kazakhstan, throughout the period
of independence, has undergone many qualitative
changes, which systematically allowed to create a
strong base for the formation of competitive busi-
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ness. Every year, the country conducts research in
the field of tourism, subsidizes the tourism business,
organizes measures to promote small and medium-
sized businesses, and the state maximally supports
entrepreneurs through basic, regulatory and legisla-
tive documents. Today, an important aspect in the
activities of travel companies is the step-by-step
simplification of the process of registration of travel
company.

- Organization of tourism business in the Re-
public of Kazakhstan, at different stages of tourism
development in the state, was a multifaceted, and at
the first stages a rather complex process, which was
quickly enough automated and effectively simpli-
fied, as well as adapted to the needs of potential and
real subjects of the tourism industry.

- Creation of a methodology, algorithm of devel-
opment of a travel company in the conditions of the
tourist market of the Republic of Kazakhstan, was
the result of a long process of professional activity
in the field of creation and management of a travel
company, as well as in the training of tourist person-
nel. This methodology is able to have a qualitative
impact on the process of opening a travel company,
as it is a real study of empirical level, integrated into
practice and implemented in educational programs
for training of tourism personnel in the Republic of
Kazakhstan.

Thus, the creation of a modern methodology for
designing a travel company in the Republic of Ka-
zakhstan was an organic conclusion of the empirical
research, which continues at present.

Modern tourism industry in the Republic of
Kazakhstan involves continuous improvement and
development, which is impossible without two
components: the first is the support of the state, ex-
pressed in the development of tourism development
programs of the country, subsidizing small and me-
dium-sized businesses, simplifying the process of
registration and employment of travel companies,
the second is an active position of potential and ex-
isting subjects of the tourism industry in the process
of formation and development of travel companies.
Thus, the developed methodology for the creation
of travel companies can have a qualitative impact on
the development of tourism in the country, through
the systematization of this process for both the busi-
ness environment and the educational process in the
direction of tourism.
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ABTOpJIapFa apHAJIFaH aKNapar

KaszYV Xabapusicel. [eorpadust cepusicbinia Marepuangapasl sxapusiiay Open Journal System, omnaiin sxibepy jxoHe
pelieH3usuIay JKyieci apKbUIbl JKy3ere acbipbuiasl. JKyiiere Tipkery xoHe Kipy «Marepuanaap/s xKidepy» OemiMiHIe KO KeTiM.

KoppecrnoHaeH s aBTopbl KypHAJIFa )Kapusuiay YIIiH i1eCIe XaT YCbIHYFa MiHAeTTi.

Makajiara KOHbLIATBIH TAJIANTAP:

PenakuusibiK KOJUIETHs JKYPHAIIBIH FBUIBIMH OaFbITTapbl OOMBIHIIA OYpBIH KapusiaHOaFraH Makaianapibl KaObUIAHIbL.
Makasa KypHaJIblH (yHKIMOHA CaliThIHA KYKTEy apKbuibl FaHa (Open Journal System nemece Editorial Manager) sneKTpoHab
¢dopmarra (doc, .docx, .rtf popmaTpiHaa) KaObUIAHAIBL.

HIpudr kerti — 12 (anparna, Kint cesuep, oaeduerrep Tizimi - 10, kecte moTini — 9-11), mpudt — Times New Roman, moTin
OeTTiH eHi OOWBIHIIIA TETiCTeY apKbUIBI Tepisie/i, apaibIFel— 0ip, a03ar 6oiibiHIIa mmeriHic — 0,8 cM, [eTTepi: YCTIHT1 )KOHE aCTHIHFBI
— 2 CM, COJI )XDHE OH JKaK — 2 CM.

Cyper, kecte, rpaduka, AuarpamMmma »xoHe T.0. MOTIH ilriHAe HOMIp jkoHe araymeH Genrineneni. (Msicamnsl, 1-cyper — Cyper
araysl). CyperTepain, Tabnuua, rpaduka MeH AuarpamMMaiIap/blH caHbl Makaia keseMiHiH 20% -HaH (keit6ip sxargaitna 30%) apThiK
OonMayBbI Kepek.

Makasa kesieMi (ataybl, aBTopiap OOWBIHIIA aKlapar, aHIaria, KT ce3, ofaeduertep Ti3iMiH KOCTaraH/a) OJIeyMETTIK JKOHE
rymanutapislk 6arbITTa 3 000 ceznen ke, 7 000 ce3neH apThIK eMec KOHE JKapaTbUIBICTaHy KOHE TeXHUKAIBIK OarbiTTapaa 1 500-
7 000 ce3 apanbIFbIHAA OOTYBI MIAPT.

ABToprap kibepinin OThIpFaH MaKalaHbIH/KOJDKa30aHbIH OYpBIH COHIBI eIl JKep/ie JKapusianOaraHbl, MaKanaaa/Komkazoana
6acKa »KyMbICTapIbIH MOTIH/IEpiHE CIITeMeCi3 albIHFaH KipMe pparMeHTTepIiH KoK ekeHiri Typansl Open Journal System Hemece
Editorial Manager xyitecinaeri inecnie xarra MIHIETTI typze a3y kepek.

MakaJia KypblIbIMbI (MaKajdaHbl pacimaey yuin pecmu caiiTeinaarsl YJII'I-Hi KoJaaHbIHBI3):

Bipinwi 6em:

Bipinmui xxon — FTAMP Hewmipi (epekure sxaraaiina ©0XK), MoTin OSTTiH coJ JKak, MIeTIMeH TericTeseai, kapanay mpudr.

Makana araybl (TaxpIpblll) MakajdaHbIH MOHI MEH Ma3MYHBIH KOPCETill, OKbIPMAHHBIH Ha3apblH aynapy Kepek. TakbIpbin
KBICKa ©pi aKMapaTThIK, JKaprouaap MeH Ha3paHue JOIKHO OBITH KPAaTKHM, MH(GOPMATHBHBIM M HE COAEPXKATh JKAPTOHH3MOB MM
ab0peBuaTypachI3 Ka3plTybl THIC. TaKbIPBINTHIH OpTalia Y3bIHABIFBI 5-7 ce3 (keil xarmaiiga 10-12 ce3). MakanaHblH TaKbIPbIObI
Ka3aK, OpBIC JKOHE aFbUIIIBIH Tingepinae Oepimyi kepek. TakpIpbil Kapanay mpu(TTI Kimri opinTepMeH, OCTTiH OpTachIMEH
Tericrenesi.

Makasa aBrop(J1ap)bl — aThl-)KOHIHIH OipiHIII OpinTepi )OHe Terl, )KYMbIC icTeliTiH opHbI (addunmuarms), Kaaa, MeMIieKkeT, email
— OpBIC, Ka3aK YKOHE arbUIIIBIH TUTAEPiH/Ie JKa3bUIabl. ABTOPIAP Typasibl aKIapaT KajbINThl MIPUQTTI Killli OpiNTepMEH jKa3bUIbII,
OeTTiH OpPTACBIHAA TETiCTeNe ],

Awnparna kenemi 150-300 ce3 Ka3ak, OpbIC, aFbUIIIBIH TUTACPIHAC JKa3bUIa bl

AHjatna KypbUIBIMBIHIA KeJleci akmapar MiHIeTTi Typ/e O00Iybl Kepek:
3eprTey TaKkbIpbIObl OOWBIHIIA KipiCTIe co3.

FputbIMU 3epTTeY/IiH MaKCaThl, HeTi3ri OarbITTapbl MEH HSsUIaphI.

JKYMBICTBIH FBUIBIMHU XOHE TPAKTUKAJIBIK MAaHbI3ABLIBIFEI OOMbBIHIIA KBICKA aKIapar.

3eprrey oaicremeci OOifbIHIIA KbICKA aKIapaT.

FpUTbIMU 3epTTEY/IiH HEri3ri HOTIKeNepi, Tajaay )KoHe TYKbIpbIMIaMa.

JKyprisinreH 3epTTey KYMBICBIHBIH MaHbI3ABLIBIFBI (aTAJIFAH JKYMBICTBIH FBUIBIMHBIH COWKEC callachlHa €HIi3reH yieci)
JKYMBIC KOPBITHIHABICHIHBIH PAKTUKAIIBIK MAHbBI3AbIIBIFbL.

Kinr ce3nep/ce3 Tipkectepi — opbic, Ka3ak, aFbUIIIBIH TUTAEPiHAe 3-5 o3 apasbIFbIHIA.

Keneci 6em (scana oem):

Kipicre kenecizie Oepiaren Heri3ri AMeMeHTTEepACH TYPaIbL:

TanpanraH TakbIPBINTHIH HETi3/eMeci; TAKBIPBII ©3CKTLIIri MeH 3eprrey mnpoOiemanapbl. TaHmaNFaH TaKbIPHIITHIH
HeTi3eMeCiH/Ie aJIbIHFBI 3epTTeyLIIepaiH Toxipubenepi Heri3iHae NpolieManblK >KaraailblH (3epTTey IKYMBICTApPbIHBIH
JKOKTBIFBI, J)KaHa 3€PTTey HbICAHBIHBIH ITaii/ia OosIFaHbl %koHe T.0.). 6ap eKeHiri alTbitabl. TaKbIPBINTHIH O3CKTLIIr aTanFaH 3epTTey
HBICAHBIHBIH KOMBUIFAH CYpaKTapra TOJBIK JKayanTapIblH OOJNIMaraH jKarJaii/ia, TAKbIPHINTHIH TEOPHSIIBIK JKOHE MPAKTHKAIIBIK
MaHbI3IbLIBIFBI APKBUIBI JOJIENACHIM XKAIbIFa OPTAK MY/E apKbUIbI aHBIKTAIAIbI.

JKYMBICTBIH HBICAHbIH, [IOHIH, MAKCATTAPbIH, MiHACTTEPIH, TOCUIICPIH, DiCTep, TUIMOTE3aChIH aHBIKTAY. 3ePTTEY/IiH MaKCaThl
TE3UCTI JPJIENICYMEH, SFHU 3ePTTEY TaKbIPbIOBIH ABTOP TaHJAaFaH acIEKTIMEH KOpCeTyMeH OalIaHbICTBI.

Marepuan MeH dJicTep - MaTepHanaap MEH >KYMbIC OapbICBIHBIH CHIIATTaMachlHAH, COHJAll-aK KOJAAHBLIATBIH dJiCTepAiH
TOJIBIK CHIIATTaMAChIHAH TYPYBI K€peK

3epTTey MaTepHaNbIHbIH CHIIATTaMachl OHBIH CalalblK JKOHE CaHJBIK KOPIHICIH KaMTHIbl. MarepuanjiblH CHIATTaMachl -
TYXXBIPBIMIAP MEH 3epTTey OAICTEePiHIH CeHIM/IUTITIH aHBIKTAUTHIH (GakTopiapasiy Oipi.

Byn Oemimae mnpoGrneMaHbIH Kajallk 3epTTENreHi CHMaTTanaabl: OYpblH JKapvsUIaHFaH pociMzeynepai KalTagamaid
erkeii-TerKeiiep akmapar Oepijiesi; MaTepranaap MeH do/licTep/i Koany Ke3iH/e MiHIeTTi Typ/ie eHTi31IreH JKaHAIBIKTap apKbLIbI
JKaOABIKTHI colikecTeHipyai (OaFaapiaMalblK KacaKTaMa) XKoHe MaTepHaliap/IbIH CUMIATTaMAachl KOJIaHbLIaIbI.

FruibiMu dJ1icTeMe Kellecilep/ieH TYPYbl KaxeT:

e 3epTTey CypakTap(bl);

® ajIFa KOMJIbIFA TUIIOTE3a (TEe3HC);

® 3epTTey Ke3eHepi;
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® 3epTTey diicTepi;

® 3epTTey HOTIKEIepi.

OjebueTTepre MOy jkacay OeiMiHIE - 3epTTey TaKbIPHIObI OOMBIHINA aFBUIINIBIH TUIIH/E IEeTeJNIK aBTOPIIApAbIH ipreii xKoHe
»KaHa eHOeKTep (keMinze 15 sKyMbIc), oap il FEUIBIMH YiIeCi TYPFBICBIHAH TalJay, COHIal-aK Ci3iH MaKajJaHbI3/1a TOJIBIKTHIPBUIFaH
3epTTey KeMuIiikrepi Oepineni.

JKyMBICKa KaTBICHI J)KOK KOIITEreH ClITeMelep/IiH 00Iybl HeMece Ci3/IiH JKETICTIKTEPiHi3 Typasbl, ajIbIHFbI )KYMBICTAPBIHBI3IbI
KOPCETETIH cliTeMernep/i KocyFa 00JIMaiibl.

Hoarmxkenep men Tankpuiay GemiMiHIe Ci311iH 3epTTEY HOTIDKEIEPIHI3 I TANIay bl )KOHE TANKbUIAYBI Oepiiei. 3epTTey OapbIChIHIa
QIBIHFAH HOTIIKENIEP Typalibl KOPBITHIHIBI Oepy apKbLIbl HETi3ri MOHI aiiKbIHAada sl byl MakamaHblH MaHBI3IbI OOIIMIEpPiHIH
6ipi Gosbin cananmajgsl. OHZIA JKYMBICBIHBI3IBIH HOTIDKEIIEPIHIH Talgaybl jKOHE aJJBIHFBI JKYMBICTApPMEH, TaJliaylapMeH JKoHE
TYKbIPBIM/IaMalIapbIMEH CaJIBICTBIPY apKbUIBI COKeC HOTIDKEIEPAl TAIKbUIAy Oepinesi.

KOpBITBIHIBI, TYXBIPBIMIAMa — JKYMBICTBIH OCBHI KEe3€HJEr HOTIDKEIEPiH JKalllblIady JKOHE KOPBITBIHJBUIAY; aBTOp aliFa
KOIMFaH TY>KBIPBIMHBIH PACTHIFBIH JKOHE aJbIHFAaH HOTIKENIEp/li eCKepe OTBIPBIN, FBUIBIMU OUTIMHIH ©3repyi Typasbl aBTOpPBIH
KOPBITBIH/IBICHIH pacTtay. KopbITBIH B abcTpakTini 60aMaybl Kepek, oapabl YChIHBICTap (bl HEMece OJIaH dpi JKacalaThlH KYMBICTBI
cHUnarTai OTHIPHIN OenTini Oip FRIIBIMHU Calla/IaFbl 3ePTTEyY HOTIDKEIIEPIH JKaJIIblIay YIIIH KOJIaHy Kepek.

KOpBITBIHIBIHEIH KYPBUIBIMBIHIA Kelleci cypakTap 00iysl Kepek: 3epTTeydiH MakcaTTapsl MeH aictepi Kangail? Hortwmxenepi
kanpait? Kannait Tyxeipeivaap 6ap? 3epTreMeHi eHriszy, KoiJaHy IepcreKkTHBaIapbl MeH MYMKIHIIKTepi KaHnaaii?

[Maiinanansurran oebuerTep TiziMi Hemece OHOIMOrpadUsIIBIK Ti3IiM JKapaTBUIBICTAHY JXXKOHE TEXHUKAJBIK OarbITTapra KeM
nerenyie 10 aTaynapiaH jkoHE QJICyMETTIK JKOHE T'yMaHUTapIIBIK OarbITTapra 15 araynapaaH Typazbl, ajl aFbUINIBIH TUTIHIETT Kbl
araynap caabel 50% -man kem Oonmaysl kepek. Erep cinremernep Ti3iMiHIe KMpWILIHIaaa OepiareH eHOekTep Oolica, cinTemernep
TI3IMIH €Ki HyCKaJia YChIHY KaXkeT: OipiHIIICI - TYITHYCKa/a, eKiHIIICI - poMaHu3anusUIaHFaH alaBUTTe (TPAHCIUTEPALINS).

Pomanuzanusinanran oaeduertep Ti3iMi kenecineil 0oiysl kepek: aBrop (Jap) (TpaHcimutepanus - http://www.translit.ru) —
(KaKIIagarsl JKbUI) — TPaHCIMTEpALMsIIaHFAaH HYCKAJarbl Makaja TaKbIPhIOBI [Makaja TaKbIPBIOBIHBIH AaFbUINIBIH TUTHIET
ayrapmacsl TOpT OYPBIMITHI jKaKIIajga], OpbIc TUTIHAETI NEepeKKe3[iH araybl (TpaHCIUTEpanus HeMece Oap OoyiFaH jkarmaiina
aFBUIIIBIH TLUTIH/IE), OIBIFBIC A€PEKTep aFbUIIBIH TUTIHAE OeNriieyep apKbuIbl )Ka3buIa Ibl.

Mbuicanvr: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy 2020:
New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Ilaiinanansiiran ogebuerrep Ti3iMi anpaBHUTTIK
TOPTINTE )kOHE TeK MOTIHTe cinTeMe jkacairaH skymbicTap FAHA sxa3buiazsl.

Opeic xoHE Kazak Tuniepinzeri apeduerrep TiziMiHiH ctini [OCT 1-2003 “bubnuorpadusuisik sxa3zda. budnuorpadusuibik
cunarTama. JKanmel Tanantap xeHe KypacThIpy epekeliepi” coikec jxacaabl.

OJIeyMETTIK )KOHE I'yMaHUTAPJIBIK OAFBITTa pOMaHN3alUsIIaHFaH 9/1e0MeTTep Ti3IMiH, aFbUIIIBIH TUTIH/eT] (0acKa meT TUTiHer])
Jepekkesep pacimuey ctuii - American Psychological Association (http://www.apastyle.org/), skapaTbUIbICTaHy KOHE TEXHUKAJIBIK
oarbiTka — Chicago Style (www.chicagomanualofstyle.org).

MBplIcasl:

Kirarm:

1. Zadie Smith, Swing Time (New York: Penguin Press, 2016), 315-16.

2. Brian Grazer and Charles Fishman, A Curious Mind: The Secret to a Bigger Life (New York: Simon & Schuster, 2015), 12.

Kypnaa makajnacsl

1. Susan Satterfield, “Livy and the Pax Deum,” Classical Philology 111, no. 2 (April 2016): 170.

2. Shao-Hsun Keng, Chun-Hung Lin, and Peter F. Orazem, “Expanding College Access in Taiwan, 1978-2014: Effects on
Graduate Quality and Income Inequality,” Journal of Human Capital 11, no. 1 (Spring 2017): 9-10, https://doi.org/10.1086/690235.

3. Peter LaSalle, “Conundrum: A Story about Reading,” New England Review38, no. 1 (2017): 95, Project MUSE.

Website maTepnaJibl

1. “Privacy Policy,” Privacy & Terms, Google, last modified April 17, 2017, https://www.google.com/policies/privacy/.

2. “About Yale: Yale Facts,” Yale University, accessed May 1, 2017, https://www.yale.edu/about-yale/yale-facts.

3. Katie Bouman, “How to Take a Picture of a Black Hole,” filmed November 2016 at TEDxBeaconStreet, Brookline, MA,
video, 12:51, https://www.ted.com/talks/katie bouman what does a black hole look like

Bepinren GemiMie TOMEHIETIEPI €CKEpy KaXKeT:

e FLUIBIMHBIH OCBI CaJlaChIHJA KOJJAHBUIATHIH JXKOHE ABTOP/BIH JKYMBICHI HETi3[€IreH FBUIBIMH OachbUIBIMIAp, aJJIBIHFBI
KarapJibl 3epTTey SIIICTEPIHEH IoHEKCo3Iep KeNTipiiei.

® O3iHI3IiH KYMBICHIHBI3/IAH JIOUCKCO3IEPIl KENTIPY/i IaMaiaH ThIC KOJJaHy/IaH ayliaK OOJIBIHBI3.

e Cirremenepni TMJI / KCPO aBropnapbiHbIH OachUIbIMIApbIHA IIAMAJIaH THIC KENTIPYACH ayliak OOJBIHBI3, SJIEMJIIK
TOXIPUOCHI KOJIIaHBIHBI3.

e ButGnmorpadusuibIK Ti3iMJie MaKasla TaKbIPHIOb! OOHMBIHIIA OSNTiN MIeTEN/IIK aBTopJIap MEH 3epTTeyLIiiep IIbIFapFaH ipreii
JKOHE €H MaHBI3IbI )KYMBICTAp OOJIYBI KEpEK.

OJIeyMETTIK JKOHE T'yMaHHTapibl OAFbITTAaFbl MOTIHAEpAE IOHeKce3 KeNTIPUIreH CiaTeMeNep *KYMBICTBIH OipiHINI aBTOPEI,
IIBIKKAH XBUIBI: OeT HeMip(Jiep)i xakmia imiHjge kepcerinin Oepineni. Mercansl, (3anecckuit 1991: 25). Onebuertep Tiziminae
0ip aBTOPBIH Oip XKbUI/IA JKApPBIK KOPIeH OipHeIe KYMBICHI KeJITIPIITeH yKaFaiia, MBIKKAH JKbUIIBIH TYCBIHA «a», «0» jkoHe T.0.
opinTep/i Kockl xa3y kepek. Mbicansl, (Caxyosa, 2001a: 15), (Camyosa, 20016, 22). XKapaTbuisicTany OarbITHIHIAFBI MaKaanapaa
ciiteMernep cuiTeMe JKacallFaH JKYMBICTApAbIH MaKala MOTIHIHJE Ke3/IeCeTiH Ke3eHiHe OailJIaHBICTBl HOMIPJIEHIN TiK jKakKIiaaa
oepineni.

104



HNndopmanus 1jst aBTOPOB

[Ty6nuxarus marepuanos B «Bectauke KasHY. Cepun reorpaduyeckoin» ocyuiectsisercs ¢ ucrnonszopanueM Open Journal
System, cucTeMbl OHJIAH-1I0/1a41 M SKCIEPTHOM OLIEHKHU. PerucTpaliiys u aBropu3anus JoCTYIHbI B pasaene OTnpaBKa MaTepHasIoB.

ABTOp JUIsl KOPPECHOHACHIIMN 0053aH TIPEOCTABUTh CONPOBOAUTENBHOE MMCHMO Ha ITyOIMKALIMIO B JKypHAJIE.

TpeGoBaHusi K 0(pOPMJIEHUIO CTATHHU:

PenakumoHHas KOJUIerust NPMHMMAeT paHee HeONyONMKOBAaHHBIE CTaThbH 110 HAyYHBIM HampaBieHUSAM skypHana. CraTbs
NpencTaBIsieTcest B aMeKTpoHHOM (opmare (B dpopmatax .doc, .docx, .rtf) TOJIBKO mocpenctBom ee 3arpy3ku depe3 HyHKIHOHAT
caifra xxypHana (Open Journal System).

Kerip mpudra — 12 (aHHOTaNMS, KIIIOYEBbIe CloBa, guTeparypa - 10, Tekct Tabmui — 9-11), mpudpt — Times New Roman,
BbIpaBHMBAHKE — [0 MIMPHUHE TEKCTa, MHTEPBAJI — OMUHAPHBIN, a03amHbIi oTcTyn — 0,8 cM, MoJs: BepxHee U HIKHee — 2 ¢M, JIeBOe
U TpaBoe — 2 cM.

Pucynku, tabnuupl, rpadMkd, quarpaMMbl U Ap. MPEICTABISAIOTCS HEMOCPEACTBEHHO B TEKCTE ¢ yKa3aHHEM HyMepaluH U
3arnaBus (Hanpumep, Puc. 1 — Ha3Banue pucynka). KonudectBo pucyHKoB, Tabmuil, rpadMKoB U AuarpamMM He JOJDKHO MPEBBIIIATh
20% ot Bcero oObema cTaTht (B HEKOTOPBIX ciayuasx 10 30%).

O0beM cTatbl (0e3 yuyeTa Ha3BaHUS, CBEIEHHH 00 aBTOpax, aHHOTALMH, KIIOYEBBHIX CJIOB, OMOIMOrpaUuecKoro CIHHCKa)
JIoIKeH cocTaBisTh He MeHee 3 000 cioB u He npesbimars 7 000 ci1oB 171 connoryMaHUTapHbIX HanpasineHuid, u 1 500-7 000 cioB
JUISL €CTECTBEHHOHAYYHBIX M TEXHUUECKUX HANPABICHUH.

ABTOPEI B 00513aTE€ILHOM MOPSIIIKE TOJDKHBI YKa3aTh B CONMPOBOAUTENFHOM MHchMe B cucTeMe Open Journal System nnu Editorial
Manager o TOM, 4TO HalpaBIsieMasi CTaTbs/PYKONICh HUTJIE paHee He ITyOINKOBaIaCh, U YTO B CTAThe OTCYTCTBYIOT 3aMMCTBOBaHHbIE
(parMeHThbI TEKCTa U3 APYTUX paboT Oe3 CChUIOK Ha HHX.

CTPYKTYPA CTATbMU:

Ilepsas cmpanuya:

I[Tepaas crpoka — MPHTU (PyGpukaTtop ecTh B OTKPBITOM J0CTyIe OHIaiH http://grnti.ru/ wim, aBTOPbI TaK e MOTYT MOJTYYHUTh
Kon MPHTU B 6ubnnoTeke), BoIpaBHUBaHHE — 110 JISBOMY KpParo, MIPUQT — TOTYKUPHBIH.

HasBanue ctarbu (3aroJoBOK) JIOJKHO OTpa)kaTh CYTh M COZEp)KaHHE CTAaThbH M TPUBICKaTh BHUMaHUe uuTarens. HazsaHue
JIOJDKHO OBITh KPAaTKUM, HHYOPMATHBHBIM M HE COJEPKATh JKAPIOHM3MOB Wik ab0peBuaryp. OnTuManbHas JUIMHA 3arojoBka — 5-7
cJoB (B HEKOTOPBIX ciaydasx 10-12 cnos). Ha3BaHue ctaTbu JOMKHO OBITH NMPEACTABIEHO HA PYCCKOM, Ka3aXCKOM M aHIIIMHCKOM
A3bIkax. Ha3BaHue craTby MpeCTaBIsAETCs MOy KUPHBIM HIPU(GTOM CTPOUHBIMH OyKBaMH, BBIPABHUBAHHUE — IO LICHTPY.

ABTOp(BI) CTaThi — C yKa3aHHEM MMEHH W (aMHJIMM, yYEHOH CTEIEHM, YUYCHOTO 3BaHHUS, 3aHMMAEMOH JIOJDKHOCTH, MecTa
paboThl, TOPOJ, CTpaHa, KOHTAKTHBIN Tenedon, email. CBeaeHHs 00 aBTOpax MPEACTABISIOTCS OOBIYHBIM MIPHU(GTOM CTPOYHBIMU
OyKBaMmH, BEIPAaBHUBAHUE — 10 LICHTPY.

AHHoTanus o0bemoM 150-300 cJ10B Ha PycCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3bIKaX.

CTpyKTypa aHHOTALMH BKIIIOYAET B ce0s Clenyronme 00s3aTeIbHbIe yHKThI:

BcerynuTensHOE CI0BO O TEME HCCIIEI0BaHUA.

Llenb, OCHOBHBIEC HANIPABICHHS U WJICH HAyYHOTO MCCIIEIOBAHMSI.

Kparkoe onucanne HayqyHOU U MPaKTHYECKON 3HAYUMOCTH PabOThI.

Kparkoe onucanne METO0IOTHU UCCIIETOBAHNUS.

OCHOBHBIE PEe3YJIbTaThl M AHAJIN3, BHIBOJIBI HCCIIEA0BATEICKOI PAOOTBHI.

LleHHOCTBH IPOBEAECHHOTO MCCIIEJOBAaHNS (BHECEHHBIN BKJIa]] TaHHOW pabOThI B COOTBETCTBYIOIIYIO 00JIaCTh 3HAHUH).
ITpakTHYeCcKOe 3HAYCHNUE UTOTOB PAOOTBI.

KittoueBble ClI0Ba/CII0BOCOYETAHUS — KOJIMUECTBOM 3-5 Ha PYCCKOM, Ka3aXCKOM M aHIJIMHCKOM SI3bIKax.

JlanHble B Hauale craTbu (Ha3BaHME, aBTOPBI, a0CTPaK, KIIFOYEBbIE CIIOBA) JAIOTCS Ha s3bIKe OpurnHana. Jlaiee cienyer Ta
ke uHpopmanus (6e3 MPHTU) na anruiickom si3bike. [10TOM Ha Ka3aXCKOM HIJIH PYCCKOM (3aBUCHT OT SI3bIKA OCHOBHOM CTaThH).

[Tocnenyromas crpanuna (HoBas):

Beeoenue cocmoum u3 cnedylouqux 0CHOGHIX INEMEHMO8:

ObocHOBaHHE BBIOOpA TEMbI, aKTyaJbHOCTb TeMbl WM MpoOiaeMbl. B o0ocHOBaHHMM BBIOOpa TeMbl Ha OCHOBE ONMHCAHUS
OIIbITA MPE/IIECTBEHHUKOB COOOIIAETCS O HAIUYMU MPOOIEMHON CUTyalnnu (OTCYTCTBHE KaKMX-TMOO MCCIIEA0BaHMUMN, MOSBICHUE
HOBOTO O0OBEKTA U T.1.). AKTYaJbHOCTb TEMbI ONpeesieTcs O0IUM HHTEPECOM K M3Y4eHHOCTH JaHHOTO 00bEKTa, HO OTCYTCTBUEM
HCYEPIIBIBAIOIIMX OTBETOB HA HMEIOIINECS BOIPOCHI, OHA JOKA3bIBACTCS TEOPETUYUECKO MM MPAKTHYECKONH 3HAYUMOCTBIO TEMBI.

OrnpeneneHne 00bEKTa, NpeaAMETa, LIeeH, 3a/1a4, METO/I0B, TIOAXO0/I0B, THITOTE3bI M 3Ha4YeHH Balel paboTsl. Llens nccnenoBanus
CBS3aHA C JJOKA3aTeIbCTBOM TE3HCA, TO €CTh MPEICTABICHUEM MTPEIMETa UCCIISIOBAHNS B M30PAHHOM aBTOPOM ACTIEKTE.

Marepuain 1 MeTo bl — IOJDKHBI COCTOSATH U3 ONTHCAHUSI MATEPUAIIOB M X0/1a pa0OThI, a TAKIKE ITOJIHOTO OITMCAHMS HCIIOIb30BAHHBIX
METO/IOB.

XapakTepucTHKa WK ONIMCAHWE MaTepHaa NCCIIeJOBAaHNS BKIIIOYAET €ro NPEACTABICHHE B KAY€CTBEHHOM U KOJIMYECTBEHHOM
OTHOIICHUH. XapaKTepUCTHKa MaTepuaa — OANH U3 (HaKkTOpOB, ONPEIENAIOUINI JOCTOBEPHOCTh BHIBOOB U METOZOB HCCIICJOBAHHUSL.

B aTOM pasnene onuchBaeTCs, Kak mpobiieMa Obliia H3yueHa: moapooHas HHpOopMaIHs 6e3 MOBTOPSHUsI paHee oIy OIMKOBAHHBIX
YCTaHOBJIEHHBIX NMPOLEAYP; UCIIONb3yeTCs nACHTH ()UK 000py10BaHUS (TPOrPaMMHOT0 00eCIeYeH s ) i OITMCAHUE MaTepHaioB,
¢ 00s13aTeIbHBIM BHECEHHEM HOBH3HBI IIPH MCIIOIB30BAHUU MAaTEPHAIIOB 1 METO/IOB.

HayuHast MeTOZ0JI0T 1 IOJDKHA BKIIOYATh B ce0s:

® JICCIIE0BATENILCKUI BOMIPOC(-bl);

® BBIIBHIAEMYIO THIIOTE3Y (TE3HUC);
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® 3Tallbl UCCIICIOBAHYS,;

® METOJbl UCCIIEJOBAHMUS;

® pe3yNbTaThl UCCIIEOBAHYSL.

B cexmyum 0030p smTEpaTyphl — JODKHBI OBITH OXBadeHB! (DyHIAMEHTAIbHBIE M HOBBIE TPYIbl MO HCCIELYyEeMOIl TeMaTHKe
3apyOeKHBIX aBTOPOB Ha aHIIIMHCKOM sI3bIKe (He MeHee 15 TpyJoB), aHaJIM3 JaHHbIX TPYIOB C TOUKH 3PEHHS X HayYHOTO BKJIANA, a
TaroKe MpoOeITbl B HCCIIE0BaHIN, KOTOpbIe BB TomonHsere B cBoeH cTarhe.

HenmomycTuMo Hanmuure MHOXECTBA CCHUIOK, HE MMEIONIMX OTHOIICHUS K paboTe, WM HEYMECTHBIE CYXJCHUS O BallluX
COOCTBEHHBIX JJOCTH)KEHHUSIX, CCHUIKHM Ha Bamm npenbirymue padoTsl.

B pasnene Pesymbrarsl n O0CyskieHne — IPUBOIUTCS aHAIN3 U 00CYIK/ICHUE TTOJYYSHHBIX BaMH PE3YJIbTaTOB MCCIISIOBAHUSL.
[IpuBonsTCs BBIBOAY 11O MOJTYYEHHBIM B XOZE MCCIIENOBAHUS pE3yJIbTaTaM, PaCKPBIBAETCS OCHOBHAs CyTh. M 9TO onuH U3 caMbIx
BA)XHBIX Pa3J/elIOB CTAaThU. B HeM He0OXOAMMO NPOBECTH aHAIN3 PE3yJILTaTOB CBOEH paboTHl M 00CYXKJICHHE COOTBETCTBYIOIINX
Pe3yIbTaToOB B CPAaBHEHUH C IPEIBLIYIIAME padoTaMu, aHAIN3aM1 U BEIBOJIAMH.

3akJIr0ueHne, BEIBOJIBI —0000IIEHHE U ITO/IBEACHHE UTOTOB pabOTHI HA JAHHOM dTalle; HOITBEPIKICHUE HCTHHHOCTH BBIJBUTAEMOTO
YTBEpP)KIEHHS, BBICKA3aHHOTO aBTOPOM, ¥ 3aKJIFOYEHHE aBTOPa 00 N3MEHEHNH HAyYHOTO 3HAHUS C YYETOM IOTyYESHHBIX PE3yJIbTaToB.
BeI1BozIBI HE TOJDKHBI OBITH a0CTPAKTHBIMHU, OHH JIOJDKHBI OBITH MCIIOJIB30BAaHBI ISl 000OIICHNS Pe3yJIbTaTOB UCCIIEA0BAHHS B TON
WV HHOH Hay4HOH 00JIacTH, ¢ OIHMCAHUEM NPEATIOKESHHH HIIM BO3MOXXHOCTEH asibHeHel paboThI.

CTpyKTypa 3aKIH04eHUs JOJKHA COAEPKaTh Cieayrolue Borpocsl: KakoBel Lienu 1 MeToibl ucciiefioBanus? Kakue pesynbsrarsl
nory4densl? KakoBbl BIBO/IEI? KakoBBI IEPCIIEKTUBBI M BO3MOXKHOCTH BHEIPEHUSI, IPUMEHEHUS pa3paboTKu?

Cnmcok ucnoJib3yeMoii JIuTepaTypsl, win bubdnmorpadudecknii CICOK COCTONT U3 HE MeHee 15 HauMeHOBaHMI JINTepaTypsl,
n u3 HUX 50% Ha aHmIHICKOM s3bIKe. B cirydyae HamM4ms B CIIMCKe JIUTEpaTypsl paboT, Ipe/IcTaBIeHHbIX Ha KHPUILIUIIE, HEOOX0ANMO
NIPE/ICTaBUTh CIUCOK JIUTEpaTyphl B JABYX BapHaHTaxX: INEpPBBIH — B OpPHUTHHANE, BTOPOM — pPOMAaHM3MPOBAHHBIM aj()aBUTOM
(TpaHCIHTEpanys).

PoMaHM3MpPOBaHHBIN CIUCOK JINTEPATYPhI IOJDKEH BBIIISIETH B CIEAYIONIeM BUje: aBTop(-bI) (TpaHcIuTepanus - http:/www.
translit.ru) — (roJ B KpyDJIBIX CKOOKaxX)—Ha3BaHHE CTaThbH B TPAHCIUTEPUPOBAHHOM BapHaHTE [IIepeBOJ HAa3BaHMS CTaThbHU HA
QHIVINICKUIT S3BIK B KBAIPATHBIX CKOOKAX |, HA3BaHHE PYCCKOS3BIYHOTO HCTOYHMKA (TPaHCIUTepalys, IN00 aHIINICKOe Ha3BaHHE —
€CIIM €CTh), BHIXOJHbIE JaHHBIE C 0003HAYEHUSIMH Ha aHIJIMHCKOM SI3bIKE.

Hampumep: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy
2020: New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no 4, pp. 8-30. Cnucok Jureparypbl IpecTaBisieTcs B
angasutaOM nopsake, 1 TOJIBKO Te paboThl, KOTOpbIe HIUTHPYIOTCS B TEKCTE.

Cruip odopMIIeHHs CIHCKa JUTepaTyphl Ha PyCCKOM M Ka3axckoM sizbike cortacHo [OCT 7.1-2003 «bubmmorpaduueckas
3anuck. bubnuorpadguueckoe omrcanue. OOiye TpeOGOBaHUS U IIPABHIIA COCTABICHUS.

Cruib opopmiieHus: PoMaHN3HMPOBaHHOTO CIHCKA JIMTEPATYpPhl, & TAK)Ke HCTOYHUKOB HA AHIIMHCKOM (JIPYroM HHOCTPAHHOM)
si3bike — Chicago Style (www.chicagomanualofstyle.org).

B oannom pazoene neobxooumo yuecmo:

e [{uTupyloTcss OCHOBHBIE HAy4YHbIE ITyOIMKAalUH, NEPeaoBbIe METOAbI HCCIEIOBAHUS, KOTOPBIE NMPUMEHSIOTCS B JAHHON
o0J1acTH HayKH 1 Ha KOTOPBIX OCHOBaHa padoTa aBTopa.

e |I30eraiiTe Upe3MEpHBIX CAMOIUTUPOBAHUIA.

e ]I30eraiite upe3mMepHBIX cchUIOK Ha ImyOnkaryy aBropoB CHI'/CCCP, ucnons3yiite MUPOBO¥ OIIBIT.

e BubGnmorpaduueckuil CIUCOK JOJDKEH coAepkaTh (yHAaMEHTaJIbHble M HanOoiee aKTyasbHBIE TPYIIbI, OIMYOJINKOBAaHHBIE
H3BECTHBIMH 3apyOe)KHBIMH aBTOPAMH M UCCIIEIOBATEIISIMU 110 TEME CTaTbU.

e CCBUIKM Ha ITUTHPYEMBble PabOTHI B TEKCTE JTAIOTCSI B CKOOKax, ¢ yKa3aHHEM IIepBOro aBTOpa pabOThl, TOJ M3JaHUs: HOMEp
crpanun(-b1). Hanpumep, (3anecckuit, 1991: 25). B cinydae, Ha4us B CIMCKE JIUTEPaTypbl HECKOJIIBKUX PAOOT OHOTO U TOTO ke
aBTOpa, U3JIAaHHBIX B OJIMH I'OJI, TO JIOTIOJHUTEIBFHO K TOIY M3aHus to0aBisieTcs: OykBa «a», «o» u T.1. Hanpumep, (Camyosa, 2001a:
15), (Canyosa, 20016, 22).

B ciryuae HecoOTBeTCTBHS CTATHH TPEOOBAHUSIM, PEIKOJIETHsI BIPaBe €€ OTKJIOHHTE.
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Information For Authors

Submissions to the Journal of Geography and Environmental Management are made using Open Journal System, the online
submission and peer review system. Registration and access is available at Submissions

The author for correspondence is obliged to provide a cover letter for publication in the journal.

MANUSCRIPT REQUIREMENTS:

The editorial board accepts previously unpublished articles on scientific areas of the journal. The article is submitted in electronic
format (in .doc, .docx, .rtf formats) ONLY by uploading it through the functionality of the journal’s website (Open Journal System).

Font size - 12 (abstract, keywords, literature - 10, text of tables - 9-11), font - Times New Roman, alignment - to the width of the
text, spacing - single, paragraph indentation - 0.8 cm, margins: top and bottom - 2 cm, left and right - 2 cm.

Figures, tables, graphs, diagrams, etc. are presented directly in the text, indicating the numbering and title (For example, Fig.
1 - Figure title). The number of figures, tables, graphs, and diagrams should not exceed 20% of the entire article volume (in some
cases up to 30%).

The volume of the article (excluding the title, information about the authors, annotations, keywords, bibliographic list) should
be at least 3,000 words and not exceed 7,000 words for socio-humanitarian areas, and 1,500-7,000 words for natural science and
technical areas.

Authors should indicate in a cover letter in the Open Journal System or Editorial Manager that the submitted article/manuscript
has not been published anywhere before, and that the article does not contain any borrowed text fragments from other works without
links to them.

STRUCTURE OF THE ARTICLE (You can use the TEMPLATE on the official site for preparing your manuscript):

First page:

The first line - IRSTI (The rubricator is publicly available online http://grnti.ru/ or, authors can also get the IRSTI Code in the
library), alignment - left, font - bold.

The title of the article (Title) should reflect the essence and content of the article and attract the attention of the reader. The title
should be short, informative, and not contain jargon or abbreviations. The optimal headline length is 5-7 words (in some cases 10-12
words). The title of the article must be submitted in Russian, Kazakh and English. The title of the article is presented in bold type in
lowercase letters, alignment - in the center.

The author (s) of the article - indicating the name and surname, academic degree, academic title, a position held, place of work,
city, country, contact phone number, email. Authors’ information is presented in a regular font in lowercase letters, alignment - in
the center.

Abstract of 150-300 words in Russian, Kazakh, and English.

The structure of the annotation includes the following mandatory clauses:

Introductory remarks about the research topic.

Purpose, main directions, and ideas of scientific research.

A brief description of the scientific and practical significance of the work.

Brief description of the research methodology.

Main results and analysis, conclusions of the research work.

The value of the research (the contribution of this work to the relevant area of knowledge).
The practical significance of the results of the work.

Keywords/phrases - 3-5 in Kazakh, Russian and English languages.

The data at the beginning of the article (title, authors, abstract, keywords) are given in the original language. This is followed
by the same information (without IRSTI) in English. Then in Kazakh or Russian (depending on the language of the main article).

Subsequent page (new):

The introduction consists of the following main elements:

Justification for the choice of topic; relevance of the topic or problem. In justifying the choice of the topic based on the description
of the experience of predecessors, it is reported that there is a problem situation (the absence of any research, the emergence of a new
object, etc.). The relevance of the topic is determined by the general interest in the study of this object, but the lack of comprehensive
answers to the existing questions is proved by the theoretical or practical significance of the topic.

Determination of the object, subject, goals, objectives, methods, approaches, hypothesis, and value of your work. The purpose
of the research is connected with the proof of the thesis, that is, the presentation of the research subject in the aspect chosen by the
author.

Material and Methods - should consist of a description of the materials and work progress, as well as a complete description of
the methods used.

The characterization or description of the research material includes its qualitative and quantitative presentation. The
characteristic of the material is one of the factors that determines the reliability of the conclusions and research methods.

This section describes how the problem was investigated: details without repeating previously published established procedures;
identification of equipment (software) and description of materials are used, with the obligatory introduction of novelty when using
materials and methods.

The scientific methodology should include:

- research question (s);

- put forward hypothesis (thesis);

- research stages;
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- research methods;

- research results.

e The literature review section should cover fundamental and new works on the research topics of foreign authors in English
(at least 15 works), analysis of these works in terms of their scientific contribution, as well as research gaps that you supplement in
your article.

Impossible the presence of many references that are not related to the work, or inappropriate judgments about your own
achievements, references to your previous work.

e The Results and Discussion section provides an analysis and discussion of your research results. The conclusion on the
results obtained in the course of the study is given, the main essence is revealed. And this is one of the most important sections of
the article. It needs to analyze the results of their work and discuss the relevant results in comparison with previous work, analyzes,
and conclusions.

e Conclusion, conclusions - generalization and summing up the results of the work at this stage; confirmation of the truth of the
statement put forward by the author, and the author’s conclusion about the change in scientific knowledge, taking into account the
results obtained. Conclusions should not be abstract, they should be used to summarize research results in a particular scientific field,
with a description of proposals or opportunities for further work.

The structure of the report should contain the following questions: What are the objectives and methods of research? What are
the results? What are the conclusions? What are the prospects and opportunities for implementation, application of development?

o Bibliography or the Bibliographic list consists of at least 30 titles of literature, and 50% of them are in English. If the list
of references contains works presented in Cyrillic, it is necessary to submit the list of references in two versions: the first - in the
original, the second - in the romanized alphabet (transliteration).

A romanized bibliography should look as follows: author (s) (transliteration - http://www.translit.ru) — (year in parentheses) —
article title in transliterated version [translation of the article title into English in square brackets], name of a Russian-language source
(transliteration, or English title - if any), printed output in English.

For example: Gokhberg L., Kuznetsova T. (2011) Strategiya-2020: novye kontury rossiiskoi innovatsionnoi politiki [Strategy
2020: New Outlines of Innovation Policy]. Foresight-Russia, vol. 5, no.4, pp. 8-30. The list of references is presented in alphabetical
order and ONLY those works that are cited in the text.

Style of the bibliography in Russian and Kazakh languages according to GOST 7.1-2003 “Bibliographic record. Bibliographic
description. General requirements and compilation rules ”(the requirement for publications included in the Committee for Control in
the Sphere of Education and Science list).

The style of the Romanized bibliography, as well as sources in English (another foreign) language for socio-humanitarian
areas - American Psychological Association (http://www.apastyle.org/), for natural sciences and engineering - Chicago Style (www.
chicagomanualofstyle.org).

For example:

Book

0. Zadie Smith, Swing Time (New York: Penguin Press, 2016), 315-16.

1. Brian Grazer and Charles Fishman, A Curious Mind: The Secret to a Bigger Life (New York: Simon & Schuster, 2015), 12.

Journal article

0. Susan Satterfield, “Livy and the Pax Deum,” Classical Philology 111, no. 2 (April 2016): 170.

1. Shao-Hsun Keng, Chun-Hung Lin, and Peter F. Orazem, “Expanding College Access in Taiwan, 1978-2014: Effects on
Graduate Quality and Income Inequality,” Journal of Human Capital 11, no. 1 (Spring 2017): 9-10, https://doi.org/10.1086/690235.

2. Peter LaSalle, “Conundrum: A Story about Reading,” New England Review38, no. 1 (2017): 95, Project MUSE.

Website content

0. “Privacy Policy,” Privacy & Terms, Google, last modified April 17, 2017, https://www.google.com/policies/privacy/...

1. “About Yale: Yale Facts,” Yale University, accessed May 1, 2017, https://www.yale.edu/about-yale/yale-facts...

2 . Katie Bouman, “How to Take a Picture of a Black Hole,” filmed November 2016 at TEDxBeaconStreet, Brookline, MA,
video, 12:51, https://www.ted.com/talks/katic_ bouman_what _does_a black hole look like...

This section should take into account:

e The main scientific publications, advanced research methods that are used in this field of science, and on which the author’s
work is based are cited.

e Avoid over-quoting.

e Avoid excessive references to publications by authors of the CIS / USSR, use world experience.

e The bibliographic list should contain fundamental and most relevant works published by well-known foreign authors and
researchers on the topic of the article.

e References to cited works in the text are given in brackets, indicating the first author of the work, year of publication: number
of pages (s). For example, (Zalessky, 1991: 25). If there are several works of the same author published in the same year in the
bibliography, the letter “a”, “b”, etc. is added to the year of publication. For example, (Saduova, 2001a: 15), (Saduova, 2001b, 22).
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