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HEPCIIEKTHUBbBI PA3SBUTHUA BOJOCHABKEHUA ACTAHBDI:
WHHOBAIIMOHHBIE TEXHOJIOI'UU U MEXJTYHAPO/JHBIN
OIIBIT

Annomayun. B ycnogusx 6vicmpoz2o pocma HaceneHus u yseauuenus nompeoHoCmu 8 0OHbIX pecypcax
B0NPOCHL YCMOUUUBO20 B8000CHADICEHUS. CMAHOBAMC NpUOpUmMmemusviMu 01 cmoauysl Kaszaxcmana.
Llenv Oanmou cmamvu — 6CECMOPOHHE NPOAHATUZUPOBAMb MEKyWee COCMOAHUE 6000CHADIICEHUs
Acmanul, 6bia6UmMb K1l0UeBble MEXHON0SUUECKUE U IKOIOSUHECKUE BbI306bl, d MAKI’Ce 0OOCHO8AMb NYMU
unmezpayuu UHHOBAYUOHHBIX pEUWEHUll U MedHCOYHapooHo2o onvima. Memodonocuyeckoii 0CHOBOU
UCCne008aHus CMany ananu3 NPOeKmHou OOKYMeHmayuu, CpasHumenbHoe UCCie008anue 3apyoeicHblx
npakmuk  (Cuneanyp, Hspaurs, OA3), npumenenue SWOT-ananuza u s1emenmos mMexHUKO-
9IKOHOMUUECK020 000CHOBaNUsl. B cmamve npedcmaeinenvl KOHKpemHble UHICEHEPHbIE U IKOIOSUYECKUE
xapaxmepucmuku npoekma 6000600a om kawana um. K. Camnaeea, obcyscoaromes ucnonv3yemvie
MEXHON02UU OYUCMKU U KOHMPOJIS, OUEHUBACMCS B030€UCmeue HA OKpYIcaiowylo cpedy. Buvissnenvi
nepcnekmuesbl Yudposuayuy cucmem YApasienus 6000N0mpedIeHUeM, BHeOPEHUsl SHEP20IPPeKmugHbIX
peuwerull u co30anus yugposvix 08ouHuK08. Paboma npedcmasnsem coboii 6kniad 6 gopmuposarue
YCmouuugol 600OHOU cmpame2uu 01 20po0a Acmanbsl ¢ y4emom KIuMamuieckux u uHgpacmpyKkmypHuix
peanuti.

Kniouesvie cnosa:. 6ooocnaboicenue, Acmana, UHHOBAYUOHHbIE MEXHONIO2UU, VYCMOUUUBOE pA3BUMUE,
yugposusayus, 6000600, Camnaes Kauaa, oYUCmMKa 800bl, MENCOYHAPOOHBLU ONbIM, IKON02USL, YUPPOBOU
0BOUHUK, DHEP2OIPPEKMUBHOCTD.

BBenenue. ActaHa — He MpoOCTO MUJIJINOHA YeJIOBEK IT0 COCTOSIHUIO Ha 2024

cromuia  Kaszaxcrama. D10 XKUBOH, rog [1]. Takoii memorpaduueckuii ckadok

IIyJIbCUPYIOLIUIT METaroJyiuc, KOTOpbIA 3a
MocieaHUe  JBa  JCCATHICTHS  CTal
CHMBOJIOM  CTPEMHUTEJIBHOTO  pOCTa |
ypbanuctuyeckoit Tpanchopmaruu. C 1997
roja YHCICHHOCTh HACENEeHUS ropoja
yBEIMYMIACh OOjiee YeM B 4eThIpe pasa —

oT MmeHee yeM 350 Teicau mo Oomee 1,3

HEU30€KHO OTpa3miiCsi Ha BCEX AacleKTax
ropoJickoii  mHppacTpykTyphl. (OcoOeHHO
OCTPO O3TO CKa3aJoCch Ha CHUCTeMax
BOJIOCHAOXKEHHSI, TJIe PECypChl OKa3alicCh
TI0JT CEPbE3HBIM JIaBJICHHUEM.

HpI/I OTOM HECJIB3d HEC YUYUTHIBATH

YHUKAJIbHBIC IMPUPOAHO-KIMMATHUYCCKUC


https://doi.org/10.55956/WTIS2172
https://orcid.org/0009-0000-1884-0479
mailto:AldiyarZei@gmail.com

A.T. 3eiHynkabaeH

yCIIOBUSL peruoHa. AcTaHa pacIojoXKeHa B
30HE PE3KO KOHTHHEHTAIBHOTO KIMMaTa ¢
KpaiiHe CKYIHBIMH BOJIHBIMH PECYpCaMH.
CpenmHeromoBoit 006EM 0CaIKOB 371eCh €1Ba
npesbliaetr 300 MM, a ypoBEHb HCHIAPEHUS
— moYtH B ABa pas3a Beime [1]. Bommbrid
OanaHc perruoHa OCTaeTCs HETaTHBHBIM, YTO
3aTpyIHSIET E€CTECTBEHHOE BOCIIOJIHECHHE
3anacoB. Pexa Mimm, HecMOTps Ha CBOE
CTpaTeTHUeCcKoe 3HaueHHe, (U3UUECKH He
crrocoOHa obecIeunTh MTOTPEeOHOCTH
OBICTPO PACTYILEr0 MErarnouca.

B  ycnmoBusx  ocTporo  BOTHOTO
JeguuuTa OZHUM U3 KIFOUEBBIX PEIICHHUM
CTall BBOJI B DKCIUTyaTallMi0 KaHala UMEHH
K. CarmaeBa, KOTOpbBI TpaHCHOPTUPYET
Boay Ha paccrosiHue Oonee 300 kM. DTO
WH)KEHEPHOE  COOpYKeHHE  (aKTHYEeCKU
cnacaeT AcTaHy OT CUCTEMHBIX IepeboeB ¢
nogadyedt Boael [1]. OgHako gaxke ¢ ATUM
pecypcom CTOJIHIIA €KEHEBHO
crankuBaercs ¢ gedunuroM. Ilo onenkam
CHCIUAINCTOB, €XEIHEBHOE MNOTpeOIcHHE
BOJBI YK€ pocturiio ypoBHs 500 Teic. M3, a
B IMCPUOJBLI IMHMKOBBIX HArpy30K HCXBATKa

MOXeT cocTaBlsATh A0 250 TeICc. M? [2] DT1O

BBI3BIBACT CIIPABEAJIMBBIE ONACEHUS —
0cOOEHHO B KOHTEKCTE  TMPOTHO30B,
corjmacHo  kKotopeiMm kK 2035  romy

norpednenue BeipacteT a0 700-750 ThIC.

M> B CyTKH [2].
OTH BBI3OBBI CTaJId OCHOBOW ISt

pa3paboTku  MacmTabHOTO

CTPOUTCIILCTBA

MpOeKTa —
HOBOM HACOCHO-
¢unpTpoBanbHOil craniuu Ned (HOC-4) n
COOTBETCTBYIOIIETO  BOJOBOAA.  IIpoexT
MpeycMaTpuBaeT pacIIMpeHrne OXBaTa u
MOJIEPHHU3AITUIO (bUITBTPAOHHBIX
MOIITHOCTEH, IYTO OCOOCHHO aKTyaJbHO IS
IO’KHBIX U IOTO-3alaJHBIX PallOHOB ropoja,
rae KUITBE U

coumansHas uHppacTpykrypa [3]. BaxkHo

AKTHMBHO  CTPOHUTCS
IIOAYEPKHYTh: peuYb MIAET HE TOJIBKO O

CTPOUTENBCTBE, HO W O CHUCTEMHOMU
pPEKOH(UTypaluil BCE BOJAHONH CXEMBI

CHa6)KeHI/I$I, B TOM YHCJIE MaruCTpajlbHbIX
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TpyOOIPOBOIOB, Y3JI0B pacHpefeeHus H
Touek oToopa [3].
Ha ocHOBe MPOEKTHBIX MaTePHATIOB U

OBOC (oreHKH BO3IIECHCTBUS Ha
OKPY>KaIOIyI0 cpeny) SICHO, 4TO
MOJIEPHU3ALHS Jact HE IPOCTO
TEXHWYECKMH  MpHUpOCT, a  co3JacT
¢dbyHaaMeHT IS CTaOMIBHOTO u
YCTOHYHMBOTO BOJOCHAOXKEHUSI ACTaHBI B
JIOJITCOCPOYHOM NIEPCIEKTUBE [4].
IIporuozupyemslit pe3ynbTat -

cOaJaHCUPOBAHHOE pACHpPEACTICHUE BOJIBI
MEXJy  BCEMH  CEKTOpaMU  TOpOja,
CHIDKCHHE HArpy3KH Ha CYIIECTBYIOIIHE
CTaHMK W Oonee rHOKas peakuus Ha
KIIUMAaTHYeCKUe W JeMorpaduyeckue
BBI3OBHI [4].

Tlocmanoexa npobaemvi. BomocHab-
JKeHne cTonuiel  KaszaxcraHa — cerofHs
CTAJIKUBAETCSA C PSAOM (yHIaMEHTATBHBIX
BbI30BOB. [Ipexne Bcero, peubr UAET 00
H3HOIEHHOCTH CYIIECTBYOIIUX

BOJIONIPOBOJIHBIX ~ CETEW, 3HAUYUTENIbHAs

4acTh KOTOPBIX 3KCIUTyaTupyercsi Oojee

TpUIUATH  JeT. OTOo  MNPUBOAUT K
pPEeryJispHBIM TIOTEPSIM BOABI B CHCTEME,
CHIDKEHUIO  JaBJICHUS W  aBApUIHBIM
cutyanussMm B 1K motpebnenus. [lo
JAaHHBIM IIporpammsl pa3BHTHUSA
WH)XXEHEpPHOH  HMHQPACTPYKTypsl —Tropoja
AcrtaHbl, 001U U3HOC CETEH B HEKOTOPBIX
paiioHax IIPEBBIIIAET 60% [5].

Cyl1leCTBEHHBIM OIPaHUYCHUEM OCTAETCS U
MIPOM3BOJICTBEHHAsT MOIIHOCTh HACOCHBIX
cranmmid. [Ipu mpoexTHON MOTPeOHOCTH B
450 TBIC. M® B CYTKH, TEKYIIHE MOIIHOCTU
obecneuuBaroT He Oojee 370 ThIC. M3, YTO
y)Ke B OJIMKAMIIIKUE TOAbl MOXKET MPHUBECTH
K Jebunurty TpH  POCT€ TOPOJCKOTO
Hacenenus [5]. Ocoboe OeCIOKOMCTBO
BBI3bIBACT M HEPABHOMEPHBIM JOCTYH K
BojocHaOxeHuro. LlenTp Topona,
MOIKITIOUEH K

KaK
MIPaBHIIO,
MOJIEPHU3UPOBAHHBIM JIMHHUSAM, TOTAa Kak
HOBBIE JKUJIbIE MACCHBBI, 0COOEHHO Ha I0T0-
3amane U

CEBEPO-BOCTOKE CTOJIMIIBI,

OpoaOoKArOT HUCHBITBIBATE TPYAHOCTH C
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MOJKIIOYCHHEM K
cetsim [6].
Kak B

HEHTPATM30BaHHBIM
OTO co3maéT HaNPsHKEHHOCTH
COlIMAIBHOM, TakK H B
WHPPACTPYKTYpHOM IUI1aHe. Bmo6aBok Ko
BOJHBICE  PECypChl  pEruoHa

OcHoBHOE BOI[OCH36>KCHI/IC

BCEMY,
OTpaHHYEHBI.
oOecrieunBaercst 3a cu€r pexku Hmmm,
BOJIOCOOPHBIE  XapaKTEPUCTHKH KOTOPOU
3aBUCAT OT KIMMAaTU4YECKOW M3MEHYMBOCTHU
Y aBOAKOBBIX PEXHUMOB. B rozbl ¢ HU3KUM
BOJIOTOKOM BO3HHMKAIOT YTPO3bl HEXBAaTKU
Kak i OBITOBBIX, TaKk U Ul
wyxn [7]. Kanan
umenn K. CarmaeBa, B cBOIO ouepenb,

BOJIBI
MIPOU3BOICTBCHHBIX

UrpaeT poJib BAKHOTO CTPATETHYECKOrO
00BekTa. OHAKO €ro TEXHUYESCKHH pecype
TAK)Ke OrPAHUYCH, a CE30HHAS 3aBUCHMOCTh
CIIOCOOHOCTH

U BONPOCHl IPOIYCKHOMN

ocTaloTcs akTyalbHbiMU. [lo oueHkam
CIEIMAITUCTOB, CYIIECTBYIOIINA BOA03a00p
C KaHaja CIoCOOCH KOMIICHCUPOBATH JIIIb
yacTh JAedunmTa, OCOOEHHO B TIEPHOJIBI
MaKCHMaJIbHOTO MOTpeOeHus [7].
Ucmopus npobaemvr u npedvioyuyue
peutenus. [lpobrieMaTnka IEHTPAIN30BaH-
HOIO BOJOCHAOXeHHS B AcraHe He
saBisiercsa HoBor. Haumnas ¢ 2000-x ronos,
pa3pabaThIBaIuCh u YTBEPKTATUCH
TeHEepPAJIbHBIC IUIAHBI, HAIpPAaBJICHHBIC Ha
CHUCTEMHOE pa3BuTHe BOJIHOM
uHpacTpykTypsl. B penaknusx 2001, 2010
u 2021

YACIIAIOCH H606X0,Z[I/IMOCTI/I MOACPHHU3AINN

TOMOB OTIEIbHOE BHUMAHUE

MarucTpajJbHbBIX BOJOBOJIOB M PACITUPEHUIO
[6].
CTPYKTYpe
BOJIOCHAOKEHHSI 3aHUMaeT KaHaja uM. K.

MOIIIHOCTEH CTAHIIUN

Ocoboe

HACOCHBIX
3Ha4YeHHe B
CarnaeBa. IlocTpoeHHBII B COBETCKUH
Hepuo,
3BEHOM Mexay pecypcamu lllapbikynel u

OH CTajl BaXHbBIM CBA3YHOIIUM

MOTPEOHOCTSIMH CTONHILL. TeM He MeHee,
€ro MPOEKTHAas IMPOIMYCKHAas CIIOCOOHOCTh
OTpaHHYCHA U B PsJie CIy4acB OKa3bIBACTCS
HEJAOCTATOYHON I MOKPBITHS PACTYIIMX
norpebHocTeld Meranonuca [7]. HacocHo-
¢unprparuonnsie cranimu (HOC-1, HOC-
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2 nu H®C-3) cramu sgapoM TOpOACKOM
CHCTEMBI OUUCTKH M MMOJIa4u Bojbl. Kaxknas
U3 HHUX HMMella COOCTBEHHBIC IPOCKTHBIC
xapaktepuctuku: HOC-1 — mo 100 ThIC.
M*/cyt, HOC-2 — no 150 ThIC. M3/CYT, a
H®C-3 — okono 120 teic. M*/cyT [7]. Ot
MOIITHOCTH OBUTH aKTyaJbHbI JJISI CBOETO
HO  CEeronmHs SIBHO

BpEMCHHU, nux

HepoctaToyHo.  Curyauuss ¢ BOJO-
cHaO)XeHHeM ycyryomiaach B TOCTEIHUE
rofbl, 4YTO TPHUBEJIO K pa3paboTke H
BBIHECEHHIO Ha OOIIECTBEHHOE 00CYKICHHE
H®C-4. Cornacuo
OBOC,
JOJDKHA O00€CTIEeYHTh JOMOJHHUTENBHO JI0
200

BO3MOKXHOCTBIO

IIPOCKTa JaHHbIM

MaTCpUuajioB HOBas CTaHIIUA

THIC. M?> BOABI B CYTKH, C
JlaJbHEHILEero

IIpoext

pacmu-
pEeHHSL. MpeJnosaraer

UCIOJb30BAaHUE  COBPEMEHHBIX  CHCTEM
(buIbTpanuy, aBTOMATU3AIMH MPOIIECCOB U
sHeproddekTuBHOrO 000pyIOBaHus [8].
Ljenv u 3a0auu uccreoosanus. icxons
W3 BBIABICHHBIX TMpoOJieM, HacTosias
CTaThsl HANPABJICHA HA ONPEACICHUE HOBBIX
MEPCIEKTUBHBIX nyTen pasBUTHS
BojiocHaOxeHuss ropojia Acrtasbl. lLlesbio
HCCIIC/IOBaHUs  sIBNIACTCS  (HOPMYJIMPOBKA
YCTOWYMBBIX, MHHOBAIMOHHBIX u
TEXHOJIOTHYECKU Pea3yeMbIX PEIICHHH,
00eceunTh

CITOCOOHBIX CTOJIMY

HEOOXOJUMBIMH BOJIHBIMH pecypcamH B

Hns

CTaTheC

JIOJITCOCPOYHOM MIEPCIIEKTUBE.

JOCTYDKECHHS JAaHHOW ILeld B
CTaBATCS CIIEAYIONINE 3a/Ia4H:

— [IpoBectn KOJIMYECTBEHHYIO
OIIEHKY TEeKYyIIero BOJHOTO neduimra u
CIIPOTHO3WUPOBATH OyAyIIHEe TOTPEOHOCTH

ropoja.

- [Ipoananu3upoBaTh
CYILIECTBYIOLINE u MIPOEKTUPYEMBIE
TEXHOJIOTHYECKHE  PEHICHHs,  BKIIOYas

koHueniuo HOC-4.

- M3yuuTh ycHemwHbBId MeX1y-
HApPOJIHBIN OMBIT B chepe BOJOCHAOKEHUS U
OLICHUTh €ro0 NPUMEHHUMOCTh B YCJIOBHAX

AcTaHEbI.
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- ChopmymupoBaTh  MpaKTHIEC-

Kne IPEAIOKCHUA 110 IIOCTPOCHUIO

YCTOﬁqHBOfI, TEXHOJIOTUYCCKU  MIPOJABU-

HYTOU CHUCTEMBI BOJI00OECTICUCHHUS
METaIoJINCa.

Marepuaasl M MeToAbl. B pamkax
JAHHOTO MCCIIENOBaHMusl Obljla IpUMEHEHa
KOMIIJIEKCHAsI METOMOJOrUs, BKIIOYaroLas
KaK aHallu3 OTEYECTBEHHBIX IPOEKTHBIX
MaTepHasoB,

CpaBHUTENbHBIN

TaK M MEXIYHapOIHBII
nogxon. B mepByro
TEXHHUYECKast |

o4epean, n3yducHa

OKOJIOTM4YEeCKad OJOKYMCHTAalUA, BKIIIOYas

MaTcpualibl OLICHKU BO3I[€I>'ICTBHH Ha
okpyxarmyo cpeny (OBOC), paboune
paszensl npoekTHO nokxymenTaruu (I13,
TOM 2) W TpEe3CHTALHOHHbIE MaTepHaJbl,
IIPEJOCTABIICHHBIE pa3paboTunKamMu

MpOEKTA. [TapannensHo MPOBEIEH

CPaBHUTEIbHBIN aHam3 HPaKTUK

BOJIOCHAOXKECHUSI B CTpaHax c
aHAIOTUYHBIMU KITUMATHYECKUMHU u
PECYPCHBIMH  YCIOBUSIMH — TaKHX Kak
Cunranyp, WM3pawns u OObenuHEHHBIC
Apabckrie OMUPATHL — C [ETBIO BBISBICHHS
ajanTupyeMblX pemieHud. B kadecTBe
aHAIUTUIECKOTO WHCTPYMEHTA
ucnons3oBan SWOT-ananus, IM03BOJIMB-
U ONpefeNuTh CUJIbHBIE U  clabbie

CTOPOHBI TEKYILEro IIPOeKTa, a TaKkKe
MOTEHIIMAIbHBIE BO3MOXXHOCTH W PHUCKHU
opu ero peanusanuu. JlonogHUTENbHO

HCIIOJB30BAJIMCh  3OJICMCHTHI BKCHepTHOﬁ

OLICHKHU n TCXHHUKO-3KOHOMHUYCCKOI'O

000CHOBaHUS JULst Ka4eCTBEHHOM
HHTEPIIPETALUN MIPOEKTHBIX ITapaMETPOB U
OILI€EHKU HX COOTBETCTBUS HOTpe6HOCT51M
ropojia ACTaHsl B CpeIHE- U JOITOCPOYHOU
MEPCIEKTUBE.

PesynabTaTel u o0cy:xaenme. Ananu3z

npoexma 6000800a om Kauana um. K.

Camnaesa
PaspaGoTka BomoBOmAa OT KaHaia
HUMEHU K. CarmaeBa K cucTeMe

BO}_IOCH3.6)KCHI/I$I AcTaHBI — 3TO HE poCcTo
CTpOI/ITGJ'IBHBIf/i IMPOCKT, a CTpaTeFI/I"IeCKI/Iﬁ
mar K BOHHOﬁ HC3aBUCHUMOCTH CTOJIMIIBI.
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OH 3amymaH Kak OTBET Ha BO3PaCTaONINI
IeUIUT  TIPECHOM BbI3BaHHBIN
CTPEMHUTENIBHBIM POCTOM HACEJIIEHUS U

BOJIEI,

KIMMAaTHYeCKUMHU n3MeHeHussMu. OOecrie-
yeHre CTaOWIBLHOIO BOJOCHAOXEHUS B

YCIOBUSX 3aCyLUIMBOM 30HBI Tpedyer
HEOPJAMHAPHBIX u TEXHOJIOTHUECKU
BBIBEpeHHbIX  pemeHudt [1].  [Ipoekr

peann3yeTcs MO3TAIHO: YK€ TOCTPOCHBI H
pabotarot HacocHble craniuu HC-1, HC-2
n HC-3, xaxgas m3 KOTOPHIX BBITIOHSET
CBOIO (hyHKIIHIFO B

TPaHCTIOPTUPOBKU

LIETIOYKE
Bonbl.  LleHTpanmbHBIM
JJIEMEHTOM CIEAYIOIIEr0 3Tama CTaHeT
HoBasi (unbTpoBanbHas cranuus HOC-4,
OPHECHTUPOBAHHAsI Ha IIIyOOKYI0 OYHCTKY.
CornacHo TEeXIOKyMEHTALUK, MPOEKTHAs
MOIIHOCTH cocTaBisieT 324 Thic. M*/CyTKH
mo mombemy u 210 TBIC. M?/CyTKH TIO
OYHCTKE 4TOo

BOJBI, COOTBCTCTBYCT

JIOJITOCPOYHBIM ~ pacyeTaM  BOJONOTPEO-
nenust s ropona [2]. TexHomormdeckas
cxema BBICOKOM

IPOEKTa  OTIIMYACTCS

CTEIIEHBIO  HMHTETPAllMM  COBPEMEHHBIX
MOJX0JI0B K BOJOIOABEMY U OUUCTKE. Bona
U3  KaHala

IMOCTYIIaCT B CUCTEMY

MOJ3EMHBIX  TPYOONPOBOAOB, MPOXOIUT

Yepe3 CEpUI0 HACOCHBIX CTaHLUMM, TIe
peryiaupyeTrcss Hamop, W HalpaBlIeTCs Ha
OUHCTKY.
WNHHOBanmelr  sBJISETCS  UCIOJIB30-
BaHWE MOJYJBHBIX CHUCTEM (MIBTPAUUA U
aBTOMATU3UPOBAHHOIO KOHTPOJISI KayecTBa
BOJBl, YTO  IO3BOJISIET  OMNEPATUBHO
pearupoBaTh Ha U3BMEHEHHE XapaKTEPUCTUK
BojHOTO pecypea [1]. OmHako, macmtad
TaKOro IPOEKTa HEMUHYEMO COIpPSKEH C
9KOJIOTHUECKUMHU prcKkaMu. OCOOEHHO 3TO
aKTyaJIbHO JIJII TEPPUTOPHUH, MPUJIETAIOIINX
K MMy u 30HE MIPOKJIAAKU
TPyOOITPOBO/IOB.

OBOC, pa3paboTaHbl KOMILIEKCHBIE MEpPHI

CornmacHo MaTepuanaMm

110 MHWHHMHA3AITNN HCTaTHUBHOT'O

BOS)IGfICTBPISIZ OpTraHU30BaH KOHTPOJIb

BLI6pOCOB n 1IyMOBOIO  3arps3HCHUH,
Ha

copoc

TIPEAYCMOTPEHBI GUIBTPHI

BCHTUIAIIMOHHBIX BbBIXOJ4aXx, a
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CTOYHBIX BOJ| HCKIIOYEH MPOEKTHO [2].
IIpoekt Tarkke YYUTHIBAET OCOOEHHOCTH
penbeda W THIPABIUYECKHX IEPEMajoB.
Tak, HC-3 u H®C-4 crpoekTHpOBaHBI C
3HePTrod(H(HEKTUBHBIX
9t1o0
CHIDKAET TIOTEPH AIIEKTPOIHEPTUH MTOYTH Ha
18% wu yMeHbIIAeT 3KCIUTyaTal[MOHHBIC
pacxomsl  [2].
MpeIycMaTpuBaeT CO3JaHWE aBaPHMHBIX
OOXOJHBIX JIMHUH M PE3ePBHBIX CHUCTEM

IIPUMCHCHUEM

HaCOCOB HCpCMeHHOﬁ YaCTOTHI.

bonee TOro, mpoekt

MTUTAHAS - KITFOYEBBIC (hakTOpBI

Han&KHOCTH B Ccly4ae  HEHITATHBIX
CUTYyaLUi.

Ha d¢one rmobamsHOrO M3MEHEHHS
KJIMMaTa U yMEHbIIEHUsI 00BEMOB PEYHOTO
CTOKa MPOEKT BOJOBOAA CTAHOBHUTCS HE
NPOCTO  JKENaTeNbHBIM, a  IKU3HCHHO
HeoOxomumbeIM. Ero peanuzanus — 310 He
TOJIbKO MH(PACTPYKTYPHOE YCHUIIEHHUE, HO U
3a7enl Ha Oyayliee, B KOTOPOM Kaybli
KyOOMeTp BOJBI Oy/IeT Ha BEC 30J10Ta.

Dkonozuueckue acnexmul

[IpoexT BomoBoma oT kaHana uM. K.
CarnmaeBa  OomIMYaeTcs  KOMIUIEKCHBIM
MOJXOJIOM K BOMPOCaM DKOJOTHYECKON
0e30macHOCTH, YTO OCOOEHHO BaXHO B
YCIIOBUSAX XPYIKOHW CTEMHOH 3KOCHCTEMBI
AKMOIIMHCKOH o0JacTH. CornacHo
MaTepHajgaM MPOeKTHON JOKYMEHTaLuH, Ha
craguu peanmm3anuu HOC-4 u cBA3aHHBIX
HACOCHBIX CTaHLIMN MPEyCMOTPEH OJIHBIN
OTKa3 OT cOpoca CTOYHBIX BOX. OITO
03HaYaeT, YTo crucTeMa QYHKIHOHUPYET MO
NPUHLINITY

«3aMKHYTOT'O OUKJIa»,

MUHHUMU3UPYS
[9].

INOTCHIMAJIBbHOI'O

3arpsi3HCHUC BOJHBIX

00BEKTOB OCHOBHBIE  HCTOYHUKU

3arpsi3HEHHS npu
CTpOI/ITeJIBCTBe 158 SKCHHyaTaHI/II/I BKJIFOYAKOT
BEIOPOCHI TBUIM OT CTPOUTENIBHBIX PadoT,
BO3JCHCTBHE  OT

ITyMOBOE paboTsl

HAcOCHOro  O0OpyIOBaHWSA, a  TakKke
BO3MOXKHOE O0pa3oBaHUE CTPOUTEIBHBIX
0oTX0JI0B (OETOHHBIE OCTaTKH, YIAKOBKa,

Jns

KOMIICHCAIIMH JTHUX 3(1)(1)CKTOB B IIPOCKTE

CMa304HbIE MaTepHabl).
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IIPeTyCMOTPEHBI ClIeAyIOIINe
IIOCTOSIHHBI BBIBO3 TBEPABIX OBITOBBIX U

MepBbI:

CTPOUTCIIBHBIX OTXOAOB JIMIICH3WPOBAH-

HBIMHA OpraHusanusamu, IIPUMCHCHUEC

TTBLTETTO TABIISTFOIIIX YCTaHOBOK Ha
OTKpBITBIX ~ Y4YacTKax W yCTaHOBKa
ITYMOM3OJISIIHNOHHBIX KOXYXOB Ha Hacocax
[10]. ITlpumeuaTensHO, YTO BO3ACHCTBUE HA
BO3IYLIHYIO Cpely HaXOAWTCA B Mpezenax
JOTYCTHMBIX CaHUTapHBIX HOpM. CoriacHo
pacderaM, YpOBEHb IIyMa HE IPEBBIIAET
58 nb maxxe B TWKOBOW HArpyske, 4YTO
cootBeTcTBYeT Tpeboanusm CanlluH PK
[11].

pacTuUTeNbHBI HOKPOB B 30HE MPOKIAIKH

BosneiictBue Ha IIOYBBI "
BOJOBOJIA

JICHUEM J'IaH,Z[HIa(bTa 1 JOIIOJTHUTCIBbHBIM

KOMIIEHCUPYETCS  BOCCTaHOB-
03€JICHEHUEM CAaHUTAPHBIX 30H. B 1menom,
MOJXHO YTBEPKAATh, UTO MMPOCKT CTPEMUTCHA
COOTBETCTBOBATH NMPUHUUIIAM yCTOHYUBOTO
CTPOUTEIILCTBA, rae KaX bl
SKOJIOTUYECKUN aCMEKT MPOXOAHUT CKBO3b
NpU3MY  HHXEHEPHOIO

npodunakTuky [12].

KOHTpOJISI |
Unnosayuonnvie  mexnonoeuu 8
npoexme

OnHa W3 KIOYEBBIX OCOOEHHOCTEN
paccMaTpuBaeMoro MpoeKTa — IpUMEHEHHE
COBPEMEHHBIX W  3HEpProdh(HeKTUBHBIX
TEXHOJIOTHUECKUX peliennii. B mepByro
ouepelib, 3TO KacaeTcsi HACOCHBIX CTaHIIUM,
IJie BHEApPEHa CUCTEeMa C MOIPYKHBIMU
HAacocaMH C CHCTeMOHW 3ajiBa, KOTOpas
MO3BOJISIET MCKIIIOYUTh HEOOXOIUMOCTh B
JIOTIOJTHUTENBHBIX BOJIOTIOABEMHBIX Kame-
pax, CYIIECTBEHHO CHIDKas DJHEProIo-
Tpebmenne [13]. Ha astame oumcTkm BOABI
BHEJIPEHBI MOJIYJIEHEIE CTaHIINHY,
o0ecreunBaroNMe MO3TANHYI0 (QHIbTpa-
U0 U 00pabOTKYy BOJBL. OTH YCTaHOBKHU
MIPOSKTUPOBAINCH C YYETOM BO3MOXKHOCTH

MacIITaOUPOBaHUS, YTO KpalHE BaXKHO IS

JUHAMUYHO  pa3BUBAoOIleiics  AcCTaHbl.
[Ipomryckuas CIIOCOOHOCTH MoyIIen
cocraBnsier npo 210 TBIC. M/CYyT, C

BO3MOXHOCTBIO HaﬂbHeﬁmeFO YBCJINYCHUA
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Ha 20-25% mpu pocte morpedbHOCTEH [14].
Oco0oro BHUMaHHS 3aCITy’KUBAET CHCTEMa
aBTOMATHU3UPOBAHHOTO MOHHMTOPUHTA,
peanu3oBaHHas B pamMKax  IH(pOBOi
MOJICIM yrpaBjicHus BojgocHaOxeHuem. C
MOMOIIBI0

IMOAKITHOYCHHBIX K

CEHCOPHBIX JIATYHKOB,
SCADA-cucreme,
omepaTopbl B PEKUME PEallbHOTO BPEMEHU

OTCIICKHBAIOT napameTpebl Harfopa,
KauecTBa BOJbI, YPOBHS 3arps3HCHUS
(GbUIBTPOB 51 3HeprodpHEeKTUBHOCTH

HacocoB. Takme TEXHOJOTHMH HE TOJBKO

yopouiaroT KOHTPOJIb, HO W IMO3BOJISAIOT

OIIEepPaTUBHO pearupoBath Ha
NOTEHIUANbHbIE  cOOM,  MHHUMH3HPYS
yenoBeuecknii (akrop [15]. CormacHo
JOKJany, MPEICTAaBIEHHOIO B  pPaMKax
Mpe3eHTaluu MPOEKTA, 3a CUET
MIPUMEHEHUS sHeprod(hHeKTUBHBIX
JBUraTEINCH yIIAJI0Ch JIOOHUTHCS

COKpALIeHHsI IHepro3arpar Ha BOJOMOABEM
Ha 14% 1O CpaBHEHHIO C NPEABIIYLIMMU
aHanmoramu, mnpuMmeHsBmumucs B HDC-2
[16].  bomee
MHTEJUIEKTYaIbHbIX aITOPUTMOB B CHCTEME

TOro, HCIIOJIB30BaHUC
MOHUTOpPHHI'a MMO3BOJIMIIO OIITHUMU3UPOBATH
pa60Ty HaCcOCOB B HOYHBIC 4YacChbl, KOoriaa
4qTo

BOJIOTIOTpeOIeHUE CHUXAETCH,

pecypchl.
BOJIOBOJA

JOIIOJIHUTCIIBHO O9KOHOMMUT

Takum  oOpa3oMm,  NPOEKT

TIPEJICTaBIISIET co0oif HE TOJIBKO

HWHXCHCPHOC, HO M 3IKOJIOTMYCCKOC U

TEXHOJIOT'MYCCKOE JOCTUIKCHUE, KOTOPOEC

MOXET CIIYKUTb MOICJIBIO

UH(PaCTPYKTYPHBIX
peieHuit B 1pyrux peruonax Kasaxcrana.

JUTS
aHAJIOTUYHBIX

Medicoynapoonviil onvim

[Ipobema oOecmedeHus TPECHOM

BOZIOﬁ B YCIIOBUSAX OrpaHUYCHHBIX
pecypcoB 0COOEHHO OCTPO CTOUT B CTPaHaX
C 3aCyIUINBBIM

KimmaTtoMm. M3yueHue

peLIeHUH, NPUHSATBIX B TaKuX
rocyaapcTBax, kak Cunramyp, WUzpanns u
OO0beanHEHHEBIE
(OAD),
pa3paboTKu

BOJOCHAOXEHUSI B

ApabOckne  OMUpaTsl

OpeaACTaBJIACT  LCHHOCTH JJIsL

aJalTUBHOU CTpaTeruu

Acrane. CuHramyp
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paspaboTan OJTHY 3 Hanbosee
WHHOBAIIMOHHBIX CUCTEM BOJI000ECTICUeHHS
B Mupe — nporpamMmy NEWater,
OCHOBaHHYIO Ha  MHOI'OCTYIEHYaTOH

OUYHNCTKE CTOYHBIX BOJA C MOCIEAYIOIIUM
WCIIONTF30BAaHUEM B IPOMBIIUICHHOCTH H,
yacTU4HO, B ObITOBOM cekTope. Ceromns
NEWater 40%
MOTpeOHOCTEH CTpaHBI B IPECHOM BOJIE, a K
2060 romy 3TOT mMOKa3aTenb IMIaHUPYETCS
mo  55% [17].
BKJIFOYAET yIbTpadUIbTPAINIO, OOPaTHBIH
ocMOC W Je3MH(EKIUI0 yIbTpaduoICTOM.

MOKpBIBaeT  Ooiee

YBEIINIHUTD Cucrema

Bce mponecchl KECTKO KOHTPOIUPYIOTCS B
peanbHOM BpeMeHH. M3pauiib, B yCIOBUSX
XPOHUYECKOM HEXBATKHU BOIHBIX PECYPCOB,
czeaj CTaBKy Ha MacIITaOHOE BHEIpPEHHE

KalejIbHOIO  OpPOIICHHS M  IMOBTOPHOE
HUCIIOIB30BaHUE CTOYHBIX  BOJ. Ha
CETOIHAIIHUN JIEHb 0KOJIO 87%

OYHIIICHHBIX CTOYHBIX BOJ HCIOJIB3YIOTCS
IUTST HYXJI CEIBCKOTO XO3iHCTBA — 3TO
HAaWBBICIIMM TIOKazaTtenb B wmupe [18].
OOHOBPEMEHHO CTpaHa WHBECTHpOBAJA B
ONPECHUTEIbHBIC YCTAHOBKH, KPYIHEHIIAs
u3 kotopeix — Sorek Desalination Plant —
npou3Boaut 10 624 000 M BoIbI B CyTKH
[19]. OAD, crankuBasch ¢ IKCTPEMaILHOM
3aCyIIINBOCTBIO,  pa3paboTamy  MOJENb
KOMOWHHPOBAHHBIX HCTOYHUKOB BOJOCHA0-
JKEHUS, COYETAIOIIYIO

pe3epByapbl u

OTIpecHEeHHe,
MOJI3¢MHBbIE
LEHTPAJIM30BaHHOE pPAacCIpe/e/ICHUE uepe3
HHTEJUIEKTYyanbHbIe cucTeMbl. Hanpumep, B
smupare Aby-/1abu mocTpoeHsl NOA3EeMHbIE
pe3epByapsl 00bEMOM 26 MIIPJ JIUTPOB,
KOTOpbIE O0O0ECIEUYHBAIOT CTPATErHUECKHUMA
3amac nmuTheBoi Boabl Ha 90 mueit [20]. D10
CTaJ0 BO3MOXHBIM OJlarojapsi TeXHOJIOTHU
HCKYCCTBEHHOT'O TOIOJHEHUSI TPYHTOBBIX
BOJI W pEryJasipHOMY
[IpumennMocTh 3THX pemeHuil B AcTaHe

MOHUTOPUHTY.

OTpaHUYMBACTCS KIMMATOM, HHQPPACTPYK-

TYypOH U yPOBHEM TEXHOJOTHYECKOIO

Pa3sBUTHUA, OJHAKO OTACJIBbHBIC 3JICMCHTLI

(MomynbHBIC YCTaHOBKH, CHUCTEMBI

KOHTPOJIA, IMOBTOPHOC HCII0JIb30BaAHUEC
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BOJbI) MOIyT OBITh  QJANTHUPOBAHBI.
OcobenHo akrtyanmeH ombliT CHHramypa B
ctepe TOPOJICKOM MTOBTOPHOM

BOJIOTIOITOTOBKH WM M3PaMIIbCKas CHCTEMa
arpapHoro BomocHaOkeHWs. B Tabmmme 1
CPaBHHUTEIBHOC

HIMXKE MpeaCTaBJICHO

00001enne KJIFOYEBBIX

MCKAYHApPOAHBIX CUCTEM BOHOCH36)KGHI/I5L

[apaMeTpoB
[lepcriekTuBbI pa3ButTus
BoIOCHAOKeHUs Acmanbl

B koHTEKCTE yCTOHYMBOTO pPa3BUTHS
CTOJIHIIBI Kazaxcrana,

MoJepHHU3auu BopocHaOxkenus no 2035

IEPCIIEKTUBBI

roja MPHOOPETAIOT
3HaueHue. CornacHo ['eHepanbHOMY IUTaHY

CTpaTern4ecKoe

pasBUTUSL WH)KEHEPHOW HHQPPACTPYKTYPHI
ropoma (Ne5), omaUM U3
HampaBJIeHUH ocTaeTcs OOHOBICHHE U

KIIFOYCBBIX

Tabmuma 1 — CpaBHeHHE MeXTyHApPOIHBIX

(Cunranyp, M3panns, OAD)

pacimupenue BOJIOTIPOBOTHOM ceTH,
BKJIFOYAsi COOPYXEHHE HOBBIX HaCOCHBIX
CTaHIIMI, MarucTpajbHBIX TPYOOIPOBOIOB
A pe3epByapoB-HAKomUTENEH. BaxHbIM
nudposoit  Tpanchopmaru

TOPOACKON HHXEHEPHOH HHQPPACTPYKTYPHI

oTarioM B

CTaHET BHEIpEeHHE ITUGPOBBEIX IBOWHHKOB
cucTeM BOJocHaOxeHus. Takue NBOMHUKU

OpeaAcCTaBJIsIIOT co0oii BBICOKOTOYHBIC
BUPTYaJIbHBIC MOICIH HWHXCHCPHBIX
O6’BCKTOB, ITIO3BOJIAIOIINEC B pexume
p€ajibHOro BPEMCHU OTCJIC)KMBATh

napaMeTpbl pabOThl HACOCHBIX CTaHIIMIM,

aHaM3UpPOBAaTh  BO3MOXKHBIE COOM H
IIPOTHO3UPOBATh TEXHOT'€HHBIE PUCKU. JTO
0COOEHHO aKTyaJbHO B YCIOBHAX OBICTPOTO

pOCTa HaceNEHU U IUIOTHOM 3aCTPONKH.

CTpaTeruii yCTOWYMBOTO BOIOCHAOKEHUS

Crpana OcHoBHast YpoBennb CyTounbIii Ocobennoctu
TEXHOJI0TUsl NOBTOPHOIO 00béM HH(PACTPYKTYPHI
HCNOJIB30BAHNSA NPOU3BOJCTBA
BOJIBI
Cunranyp | NEWater 40% (rutan — 55%) | ~600 000 m*/cyt | VabrpadunsTparus +
(peunkIrHT oOpatHsIit ocMoc +
CTOYHBIX BOJ) uv
Wzpamne | KanensHoe 87% crounsix Box | >1 muH M%/cyT WuTerpanms ¢
OpOLICHUE, (onpecHeHue) CEJIbCKUM XO3SIHCTBOM
OIIPECHEHHE
OAD Onpecnenue + | Yactuunoe, =12% | 626 000 m*/cyT Ilonzemusbie
MOJI3€MHBIC (A0y-/1abmn) XpaHuImIa 00bEMOM
pe3epByapbl 26 MJIIpJ TUTPOB

[Ipumeuanune: Tabnuma 1 cocraBineHa Ha

nyosukaruii [17-20]

Eme OJTHOM MIPUOPUTETHOMN
WHULMATABON MOXET CTaThb HMHTerpauus
BO300HOBJIIEMBIX WCTOYHHUKOB JHEPIHH B
CTPYKTYPY

cranimid. Hanmpumep,

BOZI03a00pOB U
Ha TUIOIIAJKaX C

HaCOCHBIX

BBICOKOM HHCOISAIAEH BO3MOXXHO

KCIIOJIE30BaHHE (hOTORIIEKTPUIECKUX
TaHeJIeH I TUTaHUSI MOTYJIbHBIX CTaHIIUH
CHCTEM
TTomoOHbII MOAX0.

CHOCO6CTByeT CHMKCHHIO 3aTpar, HO H

OYHUCTKH N MOHUTOpPHUHTA.

HC TOJIBKO
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OCHOBE MCKAYHAPOJHBIX AHAJIUTUYCCKUX

OTBEYaeT HaIIMOHAJILHOM
He MeHee

NEPCICKTUBHBIM HAIIPABJICHUCM SBJIACTCA

3a1a4aM
JIeKapOOHHU3aLNH.
eANHON

CO3/1aHUe HMHTEJUIEKTYaJIbHON

CUCTCMbI  Y4CTa, MMPOrHO3UpPOBaHUA u

yrnpaBieHus BoaomnoTpebnennem. Ha 0aze

ABTOMATU3UPOBAHHBIX JaTYUKOB,
YCTAHOBJICHHBIX B KUIIBIX JoMax,
TIPOMBIIIJICHHBIX 00BbeKTax n Ha

BO,I[O3a60an, MOXET OBITh pcaIn30BaH

MECXaHU3M TOYCYHOI'O KOHTPOJIA.
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COBOKYHHOCTB TaKUX JaHHBIX I1I03BOJIMT

CTPOUTH IMPOTrHO3HBIC MOACIN

BOJIOTIOTpeOIeHuS, pearupoBatb Ha

AaHOMAJIBHBIC CKadYKH, a TaKXXC BBIABIIATH

VHUIMATHB, B TOM 4HCJEe Ha 0Oa3e yxke
3anokeHHoro ynmamenta B Bujge HDC-4,
HC-3 wu BOJIOBOJIA,
o0OecrieunBaeT OCHOBY JUIA MOCTPOCHUS

MarucTpajibHOro

CKPBITBIE yTEYKH M TOoTepu. MHTerpauus YCTOWYMBOH W BBICOKOTEXHOJIOTUYHOM
TaKUX pemeHHd B paMKax «yMHOTO CHUCTeMBI BOJOCHAaOKeHHs cTonmuipl. Ha
ropoma» (Smart City Astana) mO3BOJHT Oase JNAaHHBIX  WHUIMATUB MO>KHO
3HaYUTEIBHO MOBBICUTH pecypcHyo chopMyIupoBaThb KOHKpETHBIE
3¢ (PEeKTUBHOCTD. Takum obpazom, pexomermanuu (cM. Tabmuiry 2 HIKe).
peanuzanus BBIIIETIEPEYNCIICHHBIX
Tabmmma 2 — [lepceKTHBHBIE PEKOMEHIAINH 110 PAa3BUTHIO BOAOCHAOXKEHUS ACTaHBI 0
2035 rona
Hanpasiaenue Conep:xaHue MHUIMATUBLI OknaeMblIid
3¢ dexT
HNudpactpykrypH PexoHCTpyKIUS CTapbIX CETEH, IToBbIICHHE
asg MOJIepHU3aLUS BBOJ HOC-4, pacmmpenue HageKHOCTH
MarucTpallbHBIX BOJIOBOJIOB BOJIOCHAOKEHUS
Ludposuzanus Co3nanue nuppoBbIX [Iporno3zupoBanue
JBOWHHKOB 00BEKTOB, BHEIPEHUE cOoeB, omepaTuBHOE
SCADA u loT-monyneit YIIpaBJICHUE
OHepreTuieckas YcTaHOBKa COJTHEYHBIX CHuxeHue 3aTpat
YCTOWYHBOCTH naHenen, sHeprodpexTHBHBIC Ha HEPropecypchl
HAaCOCHI
WHTemiekTyansH Buenpenue natuukoB ydera u Cokparenue
BIif y4eT AHAIMTUYECKUX TUIATPOPM noreps, dhhekTruBHOE
TUTAaHUPOBAHKE
WNHuTerpanus ¢ CaeneHue MHKEHEPHOM IIpo3paunocTs 1
'cC nHpOpPMaLINH B KOHTPOJIb
reouH(pOpMaIMOHHbBIE CUCTEMBI HHPPACTPYKTYPHI
3akmiouenue. [lpoBenéHuenii aHamm3 3HEprocOeperarImux HacoCOB u
MPOEKTHBIX, TEXHOJOTHYECKUX, OSKOJIOTH- ABTOMATHU3WPOBAHHBIX CHCTEM MOHHUTO-

YECKHMX W WHCTUTYIMOHAJIHHBIX aCIEKTOB
CTPOUTENLCTBA BOAOBO/IA OT KaHAlla IMEHU
K. CarnaeBa 1o ropona AcTaHbl O3BOJIMI
clenaTh psAJ 3HAYMMBIX 0000meHuii. Ha
Ka)KZIOM JTaIle MCCIEIOBAHUS — OT OLIEHKHU
MPOEKTHOM MOIIHOCTH HACOCHBIX CTaHIWN
hi(o)
PacCMOTpPEHUS MEXKIYHAPOJHOIO OIBbITa B
chepe BOIOOOECIICUCHHST — BBIABJISIIACH
JIOTUYecKast MEXIY
TEeXHUYECKOW 3()(HEKTUBHOCTBIO, 3KOJIOTH-

u (UIBTPOBAIEHBIX y3J10B

B3aNMOCBA3b

YeCKOM 0e30MacHOCThI0 M CTPATETHYECKIM
Oco0yr0  3HAYUMOCTH
co00if

IJIAaHUPOBAHUCM.

MMpEaACTABIIAIOT WHHOBAIIMOHHBIC

peuicHus, pCaJIn30BaHHBIC B  IIPOCKTC.

Buenpenue MOJIYJIbHBIX CTaHITUH,
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pUHTa YKa3bIBaCT Ha BBICOKUH YpPOBEHb
amantanuu K Bei3oBaM XXI| Beka. AHamus
MeXayHapoaHoro onbita B CuHHramype,

W3zpaune u OAD moaTrBepaws, 4YTO
yCIEIITHbIe peneHus B chepe
BOZOCHAOXeHUsT  TpeOyIOT  CHCTEMHOIO

nmoaxoaa, B TOM YUCJIC B 4aCTHU ITOBTOPHOT'O

HCIIOJIb30BaHUS BOJIBI, BHEJPEHUS
IUppPOBBIX JBOHHUKOB H Tepexoja K
yCTOWUMBOM »HepreTuke. PaccMmorpeHHble
MIEPCTIEKTHBBl Pa3BUTHS BOJIOCHAOKEHHS
cromunpl A0 2035 roma ykas3pIBalOT Ha
HEOOXOIMMOCTh KOMIUIEKCHOH MOJIEpHU-
3anuy HHXeHepHo! nHppacTpykTypsl. [lpn
3TOM KJIIOYEBYIO pPOJb JOJDKHBI WIPaTh

uupoBU3aLIKS, 3KOJIOTMUYSCKas aJalTHB-
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HOCTh W HWHTErpalys BO30OHOBISEMBIX
WUCTOYHWKOB »Hepruu. Bce 5310 Oynmer
CHOCOOCTBOBAaTh  TOCTPOSHHIO  €AMHOU
WHTEIUICKTYaTbHONH CHCTEMBI YIIPABIICHUS
BOJHBIMH  pecypcaMu,  MHUHUMH3UPYS
NOTepy M pUCKHU. TakuMm oOpa3oM, MOKHO
YTBEPXKAATh, 9TO paccMaTpuBaeMbIit
MPOEKT SIBJISICTCS HE TOJIBKO TEXHUYECKHU

pa3BUTHE. On ONHpaeTCcs Ha
MEKIyHapOIHbIE HApaOOTKH, YYUTHIBACT
KITUMaTHYECKHUE u reorpaduyeckue
0COOEHHOCTH perHoHa, a TaKoKe
IpeycMaTpUBaeT JIOJITOCPOYHYIO
ajanTanuio Kk Oyaymum Bei3oBaM. Bee atn
KOMITOHEHTHl  ()OPMHUPYIOT — HaJEKHYIO

OCHOBY IJid BOJIHOM 0e30macHOCTH ropoaa

MMPOABUHYTBIM, HO u KOHICHTYaJIbHO

AcTansl Ha OvKanIIie JACCATUIICTHA.

OPHUEHTHPOBAHHBIM Ha YCTOWUYMBOE
Cnucok auTepaTypsl
1. [MosicHuTenbHasT 3amUcka K IMPOEKTYy CHCTEMbI OOECIeYeHHs] IMOXKapHOil 0e30macHOCTH

aJMUHHUCTpaTHUBHOTO 37aHus B I. ActaHa. Tom 2. Yacts 1. U3smenenue Ne6 ot 04.02.2014
r. — Acrana, 2014. — 98 c.

IIpoext cTtpomTenbcTBa BomoBoaa oT kaHanma mM. K. CartmaeBa nmo ropoma AcTasbl ¢
COOpYKEHHEM HacOCHO-(QWIbTPOBaNbHON craHimuu Ned. Matepuanbl K OOIIECTBEHHBIM
ciymanmsim / 3aka3zumk: KITI ma I[IXB «Elorda Aquay; IlpoextupoBmmk: TOO «I1b

Bonoson ot kanana um. K. Carnaea. oxiazn ans sxonorudyeckoit skeneptussl 1 OBOC. —

PyKoBOZCTBO 1O MOATOTOBKE CTaTell B HAYYHBIN JKYPHAII 110 BONPOCAM BOAOCHAOXKEHHUS
sxosorun / pen. kown.: A.T. Cagyakac, HM. Cepukmaes u np. — Acrana: HULL «Bona

==
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A.T. 3eritnyaka0Oaen
Kasaxcman Pecnyoauwxacot [Ipesudenmi xanvindazol Memaexemmix Odackapy axademuscol,
Acmana x., Kasaxcman

ACTAHAHDBIH, CYMEH XXABABIKTAY CAAACBIH AAMBITY AbIH,
ITEPCITEKTUBA 1APBI: VTHHOBAIINSIABIK TEXHOAOTI'MSAAAP MEH XAABIKAPAABIK
TOJKIPUBE

ABgaatna. XaAblK CaHBIHBIH ©Cyi MeH Cy pecypcTapblHa JereH CYPaHBICTBIH apTybl
JKarAalipiHAa AcTaHa KaJachl VIONIH TYpaKThl CyMeH KaMTy Moaceleci esekTi Ooayza. bya
MakaJaHBIH MakKcaThl — KaJaHbIH Kasipri cyMeH >KaOABIKTay >KylieciHiH >KarjaiiblH capadarl,
HeTi3Ti TEeXHOAOTMAABIK >KoHe BDKOAOTUAABIK KUBIHABIKTApABI —allKbIHAAQY, COHJali-aK
MHHOBaUMSABIK IIeITiMAep MeH XaAbIKapaAblK ToXKip1nOeHi eHri3y 5K0A4apbIH KepceTy. 3epTTey
d4icreMeciHe >K00aABIK Ky>XaTTaMaHBI TalAady, XaAbIKapaAblK TaXKipnbeaepai caAbBICTHIPMAAbI
seprrey (Cumramyp, lMspamas, BAO), SWOT-tazgay >KeHe TeXHMKAaABIK-DKOHOMMKAABIK
HeTizaeMe D1eMeHTTepi eHai. CaTnaeB aThIHAAFBI KaHaAAaH TapThIAFaH Cy KYOBIPhI )KOOACBIHBIH
MH>XKeHepAiK >XKoHe DKOAOTUAABIK CUIIaTTaMadapbl KapacTBIPBIABII, Ta3apTy >KoHe Oakblaay
TEeXHOAOTMSAAaphl capanTaAfaH, SKOAOTMAABIK ocepi OarasanraH. Cy TYTBIHYABI Oackapy
KyiteaepiH nmppaaHABIPY, SHepPIMs YHEMAENTIH IelmiMaepal eHrisy >KoHe IMQPABIK
erisgepai Koa4aHy Keaelleri aHbIKTaaabl. bya >Kymbic AcTraHa KaAachIHbIH KAMMATTBIK >KoHe
MHPPaKYPLIABIMABIK ~ €peKIleAikTepiH ecKkepe OTBIPBI, TYPaKThl Cy CTpaTerusChIH
KaABITITaCTBIPYFa YAeC KOCaabl.

Tipex ce3aep: cymeH >XkaOabIKTay, AcTaHa, MHHOBAIIMAABIK TEXHOAOTUAAADP, TYPaKThI
damy, nudpaaHaspy, cy KyoOsipsl, CoTmaes KaHaabl, Cy Ta3apTy, XaaAbIKapaAblK ToXKipuoOe,
DKOAOTUS, IUPPABIK €Ti3, SHEPIUs TUiMA1AiTi.

A.T. Zeinulkabden
Academy of Public Administration under the President of the Republic of Kazakhstan,
Astana, Kazakhstan

PROSPECTS FOR THE DEVELOPMENT OF ASTANA’S WATER SUPPLY: INNOVATIVE
TECHNOLOGIES AND INTERNATIONAL EXPERIENCE

Abstract. With the rapid growth of population and increasing demand for water
resources, ensuring sustainable water supply becomes a critical issue for the capital of
Kazakhstan. This article aims to comprehensively assess the current state of Astana’s water
supply system, identify major technological and environmental challenges, and justify the
integration of innovative approaches and international experience. The methodology includes
project documentation analysis, comparative study of global practices (Singapore, Israel, UAE),
SWOT analysis, and elements of techno-economic justification. The article presents engineering
and environmental characteristics of the water pipeline project from the Satpayev Canal,
discusses purification and control technologies used, and evaluates environmental impacts. The
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study highlights prospects for digitalization of water management, implementation of energy-
efficient solutions, and the development of digital twins. The work contributes to shaping a
sustainable water strategy for the city of Astana, taking into account its climatic and
infrastructural context.

Keywords: water supply, Astana, innovative technologies, sustainable development,

digitalization, water pipeline, Satpayev canal, water purification, international experience,
ecology, digital twin, energy efficiency.
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