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PAIITMOHAJILHOE UCITIOJIb30BAHME TAJIBIX BOJ B TOPOJICKOM
UH®PACTPYKTYPE I'. YPAJIbCK: OIIBIT EBPOIIEMCKUX CTPAH U
WHTETPAITAA MOJbCKOMN MPAKTUKH

AHHoTamusi. CTaThsi paccMaTPUBAET BO3MOXKHOCTH PAlUOHAIBHOTO HCIOIb30BaHUSA
TaJIBIX BOJ B FOPOJICKOM MHPPACTPYKTYpE T. YPalIbCK ¢ yU4ETOM OIBITA CBPONCUCKUX CTPaH, B
yactHocTH llompIm, B pamMkax akajgeMudecKoil MoOWipbHOCTH. B Ypaibcke, Kak U B JIpyrux
ropojilax ¢ YMEpPEHHBIM KIMMAaToM, TajJble BOJBI YacTO CTAHOBITCA NMPUYMHON 3aTOMJICHUHA U
po0GJieM ¢ BOIOOTBEACHNEM. ABTOPHI UCCIEAYIOT NPaKTUKH 3 pekTruBHOTO cOOpa, XpaHEHHS U
WCTIOJIb30BaHMSl TaNbIX BOJ, Takhe KakK pe3epByapbl I cOopa BOIBI, AOXKIECBBIE Caabl U
3€JIEHBIE TEXHOJOTHMH, IIPUMEHSEMBbIE B IIOJbCKHX Tropogax. Takxke paccMaTpuBaercs
MOTEHIMAJI aJanTalud 3TUX TEXHOJOTHHA B ropojie YpallbCK AJIsl YIy4YLIEHUS YCTOMYUBOCTHU
TOPOACKOH WH(PPACTPYKTYpHl, yMEHBIICHHUS HArpy3Kd Ha CHCTEMbl BOJIOCHAOXCHUS U
MOBBIIICHUS 3KOJIOTHYECKONW YCTOMYUBOCTH. CTaThsl MOAYEPKUBAET BAKHOCTH KOMILJIEKCHOTO
MO/IX0J1a, BKJIIOYAIOIIETO BHEAPEHHE HWHHOBALMOHHBIX PEIIEHWH M BOBJICUEHHE MECTHBIX
BJIACTEH U cOOOILECTBA.

KiroueBble cioBa: palMOHAIBbHOE HCIOJBb30BaHWE; Tajble BOABI; TOpPOACKasd
nHpacTpykTypa; Ypanbck; [lompmia; 3eieHple TEXHOJOTHH; BOIOOTBEACHWE; 3KOJOTHS,
YCTOWYHMBOCTB; BOJOCHA0KEHHE.

Beeoenue

YcroitunBoe pa3BUTHE IKOHOMHKH M POCT OJIarOCOCTOSIHMSI HAceleHUs: BO MHOTOM
3aBUCUT OT TOrO, HACKOJBKO YCIEIIHO pellaeTcs 3aJadya OXpaHbl M PAaLMOHAIBHOIO
UCIIOJIb30BaHMsI BOJHBIX PECYPCOB, CTEIIEHU PAa3BUTHSI M KauyecTBa pabOThl BOAOXO035HCTBEHHBIX
CHCTEM: OT KOMMYHQJIBFHOTO BOJOCHAOXKEHHSI W  BOJOOTBEICHHS, THAPOTEXHHUYECKOU
METUOpaluu A0 THUAPOIIEKTPOCTAHLMM, IJIOTHH, KaHaJOB, MLIIO30B M IyTedl BOIHOTO
Tpancnopra. CoryiacHO ImIeCTOW menu ycrohdmBoro pazsutus, kK 2030 romy HeoOXoaummo
MOBBICUTh Ka4e€CTBO BOABI IHOCPEACTBOM YMEHBLICHHMS 3arps3HEHMs, JHMKBHIALMU cOpoca
OTXOJIOB U CBEJICHHUS K MHHAMYMY BBIODOCOB OINACHBIX XMMHYECKHX BELICCTB U MaTEpPHAJOB,
COKpAllleHUsl BIIBOE JOJM HEOUYMIIEHHBIX CTOYHBIX BOJ U 3HAUUTENBHOIO YBEIUYCHUS
MacITabOB PEeHUPKYISIHNA 1 0€301acHOT0 TOBTOPHOTO MCIIOJIb30BaHUSI CTOYHBIX BOJI BO BCEM
MHUpE.
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Tanbie BoOBI MPEACTABIAIOT CO00H BaXKHBIH M B TO K€ BpeMs He Bcerda d(OQeKTHBHO
WCHOJB3YEeMBIIl pecypc B TOpPOACKOM BOJOCHAOXXeHWU M BojooTBeneHuu [1]. Konuenmus
Pa3BHUTHUS CUCTEMBI YIPaBICHHS BOIHBIMU pecypcamu Ha 2024-2030 roasl ObLIa YTBEPIKICHA B
¢esparne. «HyxHO pa3paboTarh IJIaH 1O KMCIIOJIL30BAHUIO TaJbIX BOJ B CEIBCKOM XO3SHCTBE.
[Tocne oxoHUaHUS MABOJIKOBOTO TMEPHOJA BCE BOMOXPAHWIMINA JTOJDKHBI OBITH HAOJHEHBI Ha
100%, HO cOOp BOABI JOKEH MPOXOIUTH Oe3 yriepOa IiIsl BOJAOXO03IHCTBEHHBIX COOPYKEHUI,
— IOJYEPKHYJI MUHUCTP BOJHBIX pecypcoB Hypxan Hypkururos.

ITo teppuropuu Ilonsinu npoxonar okomo 3980 kM BOAHBIX MyTeH, U3 KOTOPHIX 1930 kM
COOTBETCTBYIOT YCIOBHSAM MexayHapoaHoit konBeHmmu Emmnoit EBpombl. Croma oTHOCSTCS
cnenyrounue HampasineHus:E-30 CBunoyctbe - Bepxusas Oppa - I'muBunkuii kaHan - 70
Bparucnaeer; E-40 I'manbck - Hwwkusst Bucna mo Baprraser - Byr (bpecr) - Jluenp; E-70
mo3s1 Xaeenxadden - Oapa - beiarom - Bucna - ['nanbsck u ganee no Kanununrpana u yepes
Ounckwuii 3amuB 10 Cankr-IlerepOypra [2,3].

3amacel Boabl B llonblie B mepecueTe Ha OJHOTO SKUTENSl HEBEIMKUA B CPAaBHEHUH C
COCEHVMH CTpaHaMH, M 3HAYUTEIBHO MEHbIIE, 4eM B cpeaHeM o Espome. [lo maHHBIM
lNocynmapcTBeHHOTO ypaBiIeHHs BOJHOTO XO35HCTBa, HA 0HOTO *uTeis B [lonbmie mpuxoaurcs
okono 1580 kyOomeTpoB BOABI B TOJA, TOrJa Kak Ha ofHOro >xurems Espomsr — 4560
KyOoMeTpoB. Takas curyamms cBs3aHa ¢ TeM, 4to [lomplra HaxomwTcs B 30HE YMEPEHHO-
KOHTHHEHTAJIBHOTO KJIMMaTa, IJe CTAJIKUBAIOTCS KOHTMHEHTAJIbHBIE M MOPCKHE BO3JIYyIIHBIC
MAaccChl, M3-32 Yero KOJIMYECTBO OCAAKOB OU€Hb HECTAOMIIFHO U Hempeackasyemo [4,5].

B [Nonbie Mano moBepXHOCTHBIX BoA. Konoaubl, U3 KOTOpHIX OepyT BOILYy AJIS >KUBOTHBIX
Y JUTsl OPOIIEHUS TOJIeH, MOTYT HadaTh BBICKIXaTh — COOCTBEHHO TOBOPSI, MBI YK€ MOXEM 3TO
HaOmonaTh, K NpUMEpPy, B TOM e BenmkomoiabckoM BoeBoiacTBe. KoimuecTBo ocaakoB
YMEHBIACTCS B IICHTPATHLHON M BOCTOYHOM YacTH CTPaHHI [6].

Oco0eHHO ocTpo 3Ta mMpobjeMa CTOWT B TOPOJaX C XOJOJHBIM KJIMMAaTOM, TaKUX Kak
ropon Ypanbck (3ananueiii KazaxcraH), riae 3uMod U paHHEH BECHOW 3HAYUTEIbHBIC 00BEMBI
TaNbIX BOJ 4YacTO CTAaHOBATCA NPHYMHON 3aTOIICHWH M JPYrHX TPOOIeM TOpOJCKOH
uHPpacTpykTypsl. OZHAM U3 TyTeHd pemeHHus STOW MPOOJIeMBI SIBISIETCS PAalUOHAIBLHOE
WCTOJIH30BaHME TAIBIX BOJ, YTO MOTJIO Obl 3HAYUTENHHO YIYYIIUTh YCTOWIHMBOCTH TOPOJCKOM
WHQPACTPYKTYpHl M CHU3UTHh Harpy3Ky Ha BOJOOTBeneHHE. B 3Toil cTaThe paccmaTpuBaercs
OTIBIT E€BPONEHCKNX cTpaH, ocobeHHo llompimm, B ympaBIeHWH TalbIMH BOJAMH, a TaKke
BO3MOXHOCTb €0 aIallTalluy B TOPOJE Y palibCK.

Mamepuanvt u Memoobwt ucciedosamus

OCHOBHBIE METO/BI MCCIECJOBAHUM SBJIAIOTCS HAOMIONEHHS M aHAIU3 CYLIECTBYIOLIUX
EBPOTECHCKNX METOMUK IS JMadbHEHIIero MNpUMEHEHUS B TOPOJICKOW HH(]pacTpyKType
PecnyOnuka Kazaxcran Ha mpumepe ropoaa Ypanscka. C HacTyIUIGHHEM BECHBI B YpajbCKe,
KaK ¥ B JJPYTUX ropoJiax ¢ yMEpEeHHBIM KJIMMaTOM, MpobJeMa Taiasi BOJI CTAHOBHUTCS 0COOCHHO
akTyaimpHOW. Pe3koe TassHue CHera B COYETaHWW C HMHTEHCHUBHBIMHU JOXKISIMHA MOXET IPUBOJINUTH
K 3aTOIUICHUSIM YIUI] M JaXKe KWIBIX paiioHoB. OTCyTCTBHE WK HEdPPEKTUBHOCTH CHCTEMBI
cOopa ¥ 0TBOJa TANIBIX BOJ| YacTO BHI3BIBAET DKOJOTHUECKHE U HH(YPACTPYKTYPHBIE MPOOIEMBI,
TakMe Kak 3arpsi3sHEHHE TPYHTOBBIX BOJ U paspyiueHue gopor. OJHaKo Tauble BOABI — 3TO HE
TOJIBKO BBI30B, HO M 3HAYUTENBHBIN pPEcypc, KOTOPBHIH MOKHO HCIOJB30BaTh B TOPOJICKOM
XO3SICTBE. DTO MOATAJIKHBAET K HEOOXOOMMOCTU Pa3pabOTKH 3(PQPEKTUBHBIX M yCTOWYMBBIX
peleHuil I UX yIpaBiIeHHs.

Pezynomamut uccneoosanus

OnpiT [loab1IM B yIPABJI€HUHU TAJBIMUA BOAAMU

Bo Bpems akamemmueckoit MmoomsHOCcTH B [lombmry, B wactHocTH B ropon Jlomss, MHE
yIAloCh HW3y4YUTh HECKOJBKO NpUMepoB 3(D(YEKTUBHOTO HCHOJIB30BaHUS TAlbIX BOJ B
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ropoackoil nHdpactpykrype. Ilonbmia, kak cTpaHa C BIaKHBIM KJIMMaToOM, CTOJIKHYJAch C
aHaJIOTMYHBIMH MIPOOJIeMaMK YIpaBJICHUs, HO YK€ C JIMBHEBOH BOJOH, M HA CETOJHALIHUMN JCHb
B Jloa3u 1 Ipyrux nojabCKUX TOpoAax pa3paboTaHbl HECKOJIBKO HHHOBAIIMOHHBIX PEIIEHUH.

Cucremsbl cO0pa 1 XpaHeHHs JTUBHEBBIX BOJ

OnHUM 13 TIOMYJISIPHBIX PEIICHUN SIBIISIETCSl CO3/IaHUE CUCTEMBI cO0Opa B pe3epByaphl s
XpaHEHUs] TalbIX BOJA. OTH pe3epByaphbl HCIOJB3YIOTCA Uil BPEMEHHOT'O XPAaHEHHUS BOJBI,
KOTOpasl 3aTeM Iepepactpenensercs Ui MOJIMBa 3€JIEeHBIX 30H WM JaXKe A TeXHUYECKOTro
BoznocHaOxeHus. B Jlonsu paspaborana 3¢ ¢dexTuBHas cHcTeMa TaKMX HAKONMHMTENEH B paMKax
3€JIeHBIX 30H M MAapKOB, YTO MO3BOJIAET HE TOJLKO MHHUMH3HPOBATH PUCK 3aTOIUICHUH, HO U
HCII0JIb30BaTh JOXKIEBBIC BOABI I OPOLIEHHUS TOPOJCKON (IIOPHI.

Pucynok 1 — Coctosinne 6nonpyznos B I[lonbire

I'mOxue pelreHus: HAa ypOBHE PaiioHOB

B monbckux ropojax akTUBHO NMPUMEHSETCS KOHIICTIMS THMOKWUX pElICHUH Ha YpOBHE
OTAEJIbHBIX paiioHOB. Hampumep, B HEKOTOpbIX pailoHax JIoA3u aKTUBHO MPUMEHSIOTCS
TEXHOJIOTUM «YMHBIX» JOXKJIEBBIX CaJoB M JPECHAXHBIX CHCTEM, KOTOPBIC MO3BOJISIOT
3a/lep’)KuBaTh BOJY Ha MecTe e€ BBIMAJACHHA. OJTO CHI)KAeT HArpy3Ky Ha TOpPOJICKHE
BOJOCTOYHBIE CUCTEMBI U MIPENOTBPAIIAET 3aTOIUICHUSI B YCIOBUSX TassHUS CHETa U TOXKIEH.
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PI/ICYHOK 2 — Ucnonb3oBanue nepepa60TaHH0171 TaJIbIX BOJA B PCKPCAITMOHHBIX HECIAX

HWcnoab3oBaHue TAJBIX BOJ AJIsl KOMMYHAJIbHBIX HYK/

JIuBHeBBIC BOABI B Jloa3M Takke aKTHBHO HUCIIOJIB3YIOTCA JI1 KOMMYHAJIBHBIX HYX/I,
TaKUX KaK TCXHHUYCCKOC BOI[OCHa6)KeHI/IC JJIA OYHCTHBIX COOPY)KCHHﬁ, a TaKXxe 1 MOUKH
yiaui. Hcnonp30BaHue Takoro BOAHOI'O peCypCa CHMKACT HArpy3Ky Ha LICHTpPAJIN30BAaHHBLIC

CHUCTCMBI BOJO CHA0XCHUS " MUHUMU3UPYET HOTpC6IIeHI/Ie MMUTHEBOH BOJbI JJIA
HEOKCIUTYAaTallUOHHBIX HYX/I.

Y N

Pucynox 3 — Cucrembl ounucTky Tanbix Boa B [lonbie
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IlepcnekTHBBI A1 YpajibCcKa

T'opox Ypannck, ¢ ero cnenuuaecKuMU KIMMAaTHIECKUMHY YCIIOBUSIMH, IMEET OOJIBIION
NOTEHIMAI Il BHEIPEHUS TEXHOJOTHHA palMOHAIBHOIO MCIOJIb30BaHUS TallbIX BO,
3aMMCTBOBAHHBIX K3 ITIOJBCKOI'O OIIbITA. PaCCMOTpI/IM HECKOJIbKO HaHpaBHeHI/Iﬁ, KOTOPBIC MOTYT
OBITh pEeaTM30BaHbI B Y pajbCKe.

Co3nanne cucremMbl cO0pa TAJIBIX BOJ

OnHUM U3 TIEPBBIX MIATOB MOXKET OBITH pa3paboTKa W BHEAPEHUE CHCTEMBbI HAKOTUICHUS
TaJIbIX BOJ, YTO NO3BOJIUT PEryjivupoBaThb BOHHbIﬁ MNOTOK B MNEPHUOJbl MHTCHCHUBHOI'O TasAHHA
cHera. llpuMeHeHUEe MOA3EMHBIX pE3EPBYapOB U IIOBEPXHOCTHBIX HAKONMUTENEH BOABI B
rOPOJICKOM HHDPACTPYKTYPE MMOMOKET CHU3UTh PUCK 3aTOIUICHUN U YIYYIIUTh BOJOCHA0KECHUE
JUISL HY>KJT 03€JIEHEHUS Topoa.

HNHTerpanus 3ejieHbIX TeXHOJIOTHI

Co3manne DOXKICBBIX CAIOB U «3EJICHBIX KPBIIDy IS TOTJIONICHUS U 33JISPKaHMS TaIbIX
BOJ MOXET CTaTh 3(PQPEKTUBHON anbTEPHATHBON TPAIUIMOHHBIM CHCTEMaM BOJOOTBEIICHHUS.
OTH TPakTHUKH TOMOTAIOT CHU3WUTh HArpy3Ky Ha TOPOJCKYI0 WHGPACTPYKTypy, YIY4IIHUThH
MUKPOKJIUMAT U OBBICUTh YCTOMYMBOCTh FOpOJa K U3MEHEHUSIM KJIUMAaTa.

Hcnosib30BaHue TAJABIX BOA B ObITOBBIX 1 KOMMYHAJIbHBIX HY:KIaX

Kaxk noxazan oneIT [loapimy, UCNOMB30BaHUE TaJIbIX BOJ IS TEXHUYECKUX HYXKI, TaKHX
KakK II0JIMB, OPOLICHHUE WU MoOMKa yiaun, MOXKET 3HAUYUTCIIBHO COKPATHUTH HOTpe6JICHI/Ie
MMATHEBON BOJBI M MOBBICUTH YCTOMYHUBOCTH TOPOACKOW HHPPACTPYKTYpHl. B Ypambcke MOXKHO
pa3BUBATh MPOTPAMMBI MO0 UCHOIB30BAHUIO TAIBIX BOJ IS TOJMBA TAPKOB U CKBEPOB, a TAKXKe
JUISl TEXHUYECKUX HYKJl B MYHULIUIIAJIbHBIX YUPEKICHUSX.

3axniouenue

PanmonanbHOE HCIOJIB30BAaHUE TAJIBIX BOJ B TOPOJCKON MH(PACTPyKType TI. YpalbCK
MpeNCcTaBIsAeT co00i BaKHYI0 W TEPCIEKTHBHYIO 3a7ady, KOTOpas CIocoOHa HE TOJBKO
YIydilauTh 9KOJIOTUYECKYTIO CUTyalulo, HO u IIOBBICUTH yCTOfI‘IPIBOCTB FOpOIICKOﬁ
nHppacTpykTypbl. ONBIT eBpomelcKkux cTpaH, ocoOeHHO [lompmmm, mOKa3bIBaeT, dYTO
3¢ pexkTrBHOE yIpaBICHUE TAIBIMH BOJAAMU BO3MOXKHO 0J1aro1apsi BHSAPEHUIO WHHOBAIMOHHBIX
TEXHOJIOTHH, TaKUX KakK IOJ3EMHBIE PE3€pBYaphl, OXKAEBBIC CAlbl U 3EJIECHBIC KpPBIIHU. OTU
peHiCHUA CHOCO6HI:I MHUHUMU3HUPOBATL HCTATUBHOC BO3IL€I710TBI/IG TaJlbIX BOJA, 4@ TAKXKE€ CHU3HUTH
Harpy3Ky Ha CUCTEMBI BOAOCHA0XEHHS U BOJOOTBEICHHS.

YuuThiBas KIMMAaTUYECKHE OCOOCHHOCTH YpallbCKa, afanTanus TaKuX NpPaKTUK Ha
MCECTHOM YPOBHE€ NPCACTABIIACTCA HE TOJIBKO BOSMOX(HOﬁ, HO U HCO6XOJII/IMOI>1 JUTIA IIOBBIIIICHHU L
YCTOMYUBOCTH rOpoJa K HM3MEHEHHUSM KiIMMaTa M YJIY4YIICHUS KAauecTBa >KU3HU TOPOKaH.
Ba)KHO, T-ITOGI)I 3TH W3MEHEHMsST OBLIH OCYHICCTBJICHBEI B paMKaX KOMIUICKCHOI'O moaxonaa,
KOTOPBI BKJIFOYAET BOBJICUCHHE MECTHBIX BIACTed, OW3HEC-CTPYKTYp M CaMHX IKHTEJeH
ropoaa. Mcrnons3oBanue TajbIX BOA Kak pecypca, a He MpoOJIeMbl, TOMOKET HE TOJBKO PELIHTh
JKOJIOTHYECKHE 33Jladud, HO W CO3[aTh OoJiee YCTOWYHMBYIO W DKOJOTHYHYIO HMH(PPACTPYKTYPY
ISt Oy IyIUX MTOKOJICHUH.

JIUTEPATYPA

[1] 3ameBckuii, M. (2014). YmpasieHne ropoJACKAMH BOIHBIMH PECYpPCaMH B YCIOBHSIX
M3MEHCHUS KiuMaTa. JKypran sxonoeuveckux ucciredosanuil, 34(3), 212-220.

[2] Kiely, G., & Browne, G. (2018). Green Infrastructure and Urban Water Management:
The Role of Green Roofs and Rain Gardens. Journal of Urban Planning and Development,
144(3), 256-263.

[3] BaneBckuii, M., & Kaumapek, M. (2016). THHOBaIIMOHHBIE PELICHUS B YIPABICHUN
JOX/IEBBIMHU BOJAMH B MOJBCKHX TOpoIax. Dxonocuyeckuil xcyprai, 45(4), 300-309.

589



o A M*?{";-

(& W,
.| | -

Y BKY Xa6apLubicbl
VERSIYY BecTHuk 3KY

2(98) — 2025

[4] Zalewski, M., & Zielinski, A. (2017). Innovative Solutions for Stormwater
Management in European Cities: Polish Experiences. Environmental Engineering and
Management Journal, 16(2), 399-4009.

[5] ITomog, U. A., & ®Penoposa, H. B. (2019). Posib 10k1eBBIX CaJJOB U 3€JCHBIX KPBIII B
YCTOWYMBOM YIIPaBJIEHUH BOAHBIMU PECYpPCaMu B Topojax. Boownwie pecypcet u sxonoaust, 29(3),
210-217.

[6] WBanos, I1. A. (2015). 3encHas uH(pPACTPyKTypa B ropojax: pelieHue mnpodieM
BOJIOOTBE/ICHUS M YCTOMYMBOCTH SKOCUCTEM. Becmuux 600ubix pecypcos, 23(2), 95-102.

REFERENCES

[1] Zalevskij, M. (2014). Upravlenie gorodskimi vodnymi resursami v usloviyah
izmeneniya klimata. ZHurnal ekologicheskih issledovanij, 34(3), 212-220.

[2] Kiely, G., & Browne, G. (2018). Green Infrastructure and Urban Water Management:
The Role of Green Roofs and Rain Gardens. Journal of Urban Planning and Development,
144(3), 256-263.

[3] Zalevskij, M., & Kachmarek, M. (2016). Innovacionnye resheniya v upravlenii
dozhdevymi vodami v pol'skih gorodah. Ekologicheskij zhurnal, 45(4), 300-309.

[4] Zzalewski, M., & Zielinski, A. (2017). Innovative Solutions for Stormwater
Management in European Cities: Polish Experiences. Environmental Engineering and
Management Journal, 16(2), 399-4009.

[5] Popov, I. A., & Fedorova, N. V. (2019). Rol' dozhdevyh sadov i zelenyh krysh v
ustojchivom upravlenii vodnymi resursami v gorodah. VVodnye resursy i ekologiya, 29(3), 210-
217.

[6] Ivanov, P. A. (2015). Zelenaya infrastruktura v gorodah: reshenie problem
vodootvedeniya i ustojchivosti ekosistem. Vestnik vodnyh resursov, 23(2), 95-102.

Bakhtiyarova R.S., Bulekova* A.A., Sataeva S.S., Tulegalieva Z.R., Uksibayeva M.K.
RATIONAL USE OF MELTWATER IN THE URBAN INFRASTRUCTURE OF
URALSK: THE EXPERIENCE OF EUROPEAN COUNTRIES AND THE

INTEGRATION OF POLISH PRACTICE

Annotation. The article examines the potential for the rational use of meltwater in the
urban infrastructure of Uralsk, taking into account the experience of European countries,
particularly Poland, within the framework of academic mobility. In Uralsk, as in other cold-
climate cities, meltwater often causes flooding and stormwater drainage issues. The author
explores practices for the effective collection, storage, and use of meltwater, such as
underground reservoirs, rain gardens, and green technologies implemented in Polish cities. The
potential for adapting these technologies in Uralsk to improve the resilience of urban
infrastructure, reduce the load on water supply systems, and increase environmental
sustainability is also discussed. The article emphasizes the importance of a comprehensive
approach, including the introduction of innovative solutions and the involvement of local
authorities and the community.

Keywords: rational use; meltwater; urban infrastructure; Uralsk; Poland; green

technologies; stormwater drainage; ecology; sustainability; water supply.
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Baxtusipona P.C., ByneKOBa* A.A., Cataena C.C., Tyaeranuesa 3.P., Ykcu6aeBa M.K.
OPAJI KAJIACBIHBIH KAJIAJIBIK UHOPAKYPbLIUJIBIMbIHIA EPITEH
CYJIAPJIbI YTBIM/bI IAWJIAJIAHY: EYPOIIA EJJIEPIHIH TOXKIPUBECI )KOHE
HNOJISIK TOXKIPUBECIHIH UHTEI'PALIUSACHI

Anaarna. Makana Ypanbck KaJlaChIHBIH KAJIANBIK HHQPaKYpBUIBIMBIHIIA €pITeH CYIap bl
THIMAI Taianany MYMKIHAIKTepiH, COHBIMEH KaTap aKaJeMUSUTBIK YTKBIPIBIK asChIH/IA
[Tonpma Toxipubecin madaanaHy MacesesiepiH KapacThlpaabl. YPaldbCK KajlachlHZa, O0acka jaa
CYBIK KJIFIMATTBI KajlaJiap CHSKTHI, epireH cyiap keOiHece cy Oacy jkoHE Cy arap KYHeCiHiH
poOieManapbid TyAbIpaabl. ABTop [losbIIaHbIH KanalapbIiHaa KOIAHBLIATEIH ePireH CyJiap/Ibl
JKWHAY, CaKTay »JKOHE IMaimanaHy TOXKIPpUOECIH 3epTTeimi, MBICalbl, XEp AacTBHIHIAFBI
pe3epByapiiap, JKaHOBIPJIBI OakTap KoHE Jkackll TexHosorusuiap. CoHpaii-ak, Oy
TEXHOJNOTHATIApABl YPaJNbCK KajachlHAA KalalblK WHQPAKYPBUIBIMHBIH TYPaKTBUIBIFbIH
apTTHIPY, Cy JKYHellepiHe KYKTEMEHI a3alTy »KoHE SKOJOTHSIIBIK TYPAKTHUIBIKTEI KAMTaMachl3
€Ty MaKcaTbIH/Ia OeHiMIey MYMKIHJIr KapacThIpblaaasl. Makajla HHHOBAIMSUIBIK IISIIiMIEp i
EHri3y MeH JKeprimiKTi OWJK TIeH KaybIMJACTBHIKTBIH KATBICYBIH KAMTUTBIH KEIIeH i
KO3KapacCThIH MaHbI3/IbUIBIFBIH aTall KOPCETE/I.

Kiar ce3nep: pamumoHanmel maiinamaHy, epireH cynap; KalaiblK HWHQPaKypBUIBIM;
VYpanbeck; [lonpma; Kacklsl TEXHOJIOTHSIIAP; CYy arap JKYHeci; SKOJIOTHUS; TYPaKThUIBIK; CyMEH
KabIBIKTAY.
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