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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol «KP ¥£A Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
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http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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T. Imanaliyev', S. Koybakov?, O. Karlykhanov!, B. Amanbayeva', M. Bakiyev?

'LLP «Kazakh Scientific Research Institute of Water Economy», Taraz, Kazakhstan;
2«Taraz Regional University named after M.Kh. Dulati», Taraz, Kazakhstan;
3Tashkent Institute of Irrigation and Agricultural Mechanization Engineers,
Tashkent, Uzbekistan.

E-mail: tonimontana 777@mail.ru

PROSPECTS FOR THE DEVELOPMENT OF WATER RESOURCES
MANAGEMENT IN THE SOUTH OF KAZAKHSTAN

Abstract. In conditions of water shortage and low efficiency of water use in the
republic’s priority direction of the economy - in the agro-industrial complex, the
rational use of available water resources cannot be carried out without sound planning,
accounting, control, and distribution of water resources. To regulate the water regime
of agricultural landscapes in a spectrum that ensures the rational distribution of water
resources, it is important to organize a water distribution management system based on
reliable information that allows you to normalize the value of control actions to ensure
the productivity of agricultural systems.

Improving the efficiency of water distribution management in irrigation systems is a
necessary condition for the successful operation and further development of the water
industry. The article presents the results of scientific research on the development and
implementation of water metering devices and water management technologies in recent
years, conducted under budget programs at the Kazakh Scientific Research Institute of
Water Economy LLP.

A complex functional structure for managing technological processes of water use,
developed by employees of the Kazakh Scientific Research Institute of Water Economy,
is presented, which is a practical implementation of the processes and functions of water
distribution management. This structure is developed by the chosen optimality criterion
for given technological, economic, and other production constraints of optimality for
given technological, economic production constraints.

As technological limitations, the choice of several alternative data transmission
channels was considered.As economic constraints, the issue of using devices and
software of our products in the work was considered, which significantly reduces
the cost of the installation process and their further operation. The importance of the
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water allocation at hydroelectric facilities and the actual water consumption at gauging
stations was noted.

Key words: water accounting, water accounting automation, software, testing,
adjustment.

T. Umananuesn!”, C. Koiioakos?, O. Kapabixanos!, b. Aman6aena', M. bakues®

YKIIC «Kasak cy mapyambuibiFbl FEUIBIME 3€PTTEY HHCTUTYThI», Tapa3s, Kazakcran;
2«M.X. [Iynaru ateinaarel Tapas eHipiik yHUBepcuTeTi», Tapas, Kasakcran;
‘TalIkeHT UPPUraLKs JKOHE aybUT IIAPYaIIbUIBIFBIH MEXaHUKAJIAHABIPY HHKEHEpIIepi
WHCTUTYTHI, TalKkeHT, O30eKcTaH.

E-mail: tonimontana 777@mail.ru

KA3AKCTAHHBIH OHTYCTITTHAE CY PECYPCTAPBIH BACKAPY/IbI
JAMBITY HEPCIIEKTHUBAJIAPBI

AnHotanusi. PecrnyOnnka SKOHOMHKACHIHBIH OacbhiM OarbIThl — arpOeHEPKACiI
KEIICHIH/Ie Cy TaIllIbUIBIFBI )KOHE CyAbl MaliaananyablH TOMEH THIMIUTIIT KaFqalbIiHaa
KoJifia 6ap cy pecypcTapblH KeUISH 1 NaijaiaHy cy pecypCcTapbiH )KOCIapiaychl3, ECETKe
amychl3, 0aKplIayChI3 JKoOHE 06IyCi3 Ky3ere acblppiiMaiiabl. Cy pecypcTapblH KeIeH i
Oenyni KaMTaMachbl3 €TETiH CHEKTpIE aybll MIapyallbUIbIFBl JIAHAMA(TTapbIHBIH
XKyHenepinae cy pe>kKUMiH peTTey YIIiH aybll IapyallbUIbIFBIHBIH OHIMAUIITIH KaMTa-
MachI3 eTy OOHbIHIIA OaKbUIay ic-IIapanapblHBIH MOHIH KaJbIIKa KeNTipyre MyMKiHIIK
OepeTiH ceHIMIi akmapaT HeTi3iHAe cyabl Oemyai Oackapy >KyHeciH YHBIMIAcTHIpY
MaHbI3AbI Oonbin Tabbanel. Cyapy kyienepinae cynsl Oemyni 6ackapy THIMIUIITIH
apTTHIPY Cy LIapyallbUIBIFBIHBIH TaOBICTBI KYMBIC iCTE€yi MEH OIaH 9pi JaMyBIHBIH
KaxeTTi mapTel Ooibin TaObutaabl. Makanana «Kasak cy ImapyalibUIBIFBl FHUTBIMU-
3eprrey nHCTUTYTH JKILC-1e OromxeTTik Oaraapaamanap OOHBIHIIA COHFBI KbUIIAPHI
KYPTi3UIreH Cy[pl €CemnKe aly achanTapbl MEH Cy MIapyallbUIbIFbl TEXHOIOTHUSUIAPHIH
Kacay jKoHe eHri3y OOHBIHINA FHUIBIMH 3€PTTEYJEPAiH HOTHKENEpi OepiireH.

Cy pecypcrapbiH OacKapy KypaigapbIHbIH OipTyTac KeIeHi peTiHAe Cy pecypcTapblH
XKOcCHapiay, ecernke ajiy, Oakpuiay )KoHe Oey/IiH aKnapaTThIK TEXHOJIOTHsIapblH Naiaa-
JaHy Tacingepi kentipinreH. Kasak cy mapyalubiibiFbl FBUTBIMUA-3€PTTEY HHCTUTY THIHBIH
KBI3METKEpJIepi 93ipiereH Cyasl MmaiinanaHynblH TEXHONOTHSUIBIK MpoLecTepin Oacka-
PYIBIH KelleHAl (YyHKIMOHAJABIK KYpPBUIBIMBI YCHIHBUIFAaH, O CyAbl Oemyni OGackapy
npornectepi MeH (QYHKUMSUIAPBIH ic JKy3iHZE Ky3ere acelpy Oomnbln TaObutagbl. By
KYpBUTBIM OEpiIreH TEXHOJOTHSJIBIK, SKOHOMHKAJBIK >KOHE OHIIPICTIK MIEKTEylep
YIIiH OHTAMJIBUTBIKTBIH OCPIIreH TEXHOJOTHIIBIK, YJKOHOMUKAJIBIK JKOHE Oacka ©HIi-
pICTIK MIeKTeynepi YIIiH TaHJaIfaH OHTAWIBUIBIK KPUTEPHHiHE COWKEC o3ipJICHIEH.
TexHONOTHUSIBIK IIEKTEYIep peTiHAe AepeKTepAl OepyniH OipHemie Oanamalnsl apHa-
JapelH TaHAay KapacThIPbUIABl. DKOHOMHKAIBIK ILIEKTEyJIep pPEeTiHAE XYMBICTa ©3
OHIIPICIHIH KYPBUIFbUIapEl MEH OarmapiaMaliblK KypalgapblH NainanaHy maceneci
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KapacThIPBUIBI, OYJI OpHATY MPOIIECIHIH KYHBIH JKOHE OJIAp/Ibl OJIaH dpi HaiananyIbl
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HEPCHEKTHUBbBI PA3BUTUSA YIIPABJIEHUS BOJAHBIMU PECYPCAMHU
HA IOT'E KABAXCTAHA

AnHoTamus. B ycnoBusx pedummra Boabl U HU3KOH 3(PPEKTHBHOCTU BOJOIOIIb-
30BaHMs B TIPHOPUTETHOM B pecnyOiuKe HampapieHWd dSkoHoMukn — B AIIK
panioHABHOE WCIIOIB30BaHHE HWMCIOIMUXCS BOIHBIX PECYpPCOB HE MOXKET OBITh
oCyIIecTBIeHO 0e3 000CHOBAaHHOTO IJIAHUPOBAHUS, YU€Ta, KOHTPOJIS U pactpeesieH s
BOJIHBIX PeCcypcoB. sl perymupoBky BOIHOTO peXMMa arpojiaHaiadToB B CHEKTpE,
00eCIeunBaloIIeM pallMOHAIBHOE paCHpeie/icHUE BOIHBIX PECYpPCOB, BaKHA OpPTaHU-
3aIisl CHCTEMBI YIIPABJICHUS BOIOpACIpEeICHIEM, OCHOBaHHAS Ha JOCTOBEPHOM
rH(MOpMAIIIH, KOTOPast IIO3BOJISIET HOPMUPOBATh 3HAYCHHE YIIPABIISIONINX BO3ICHCTBUN
JUTst 0OecIieueHus IPOyKTUBHOCTH arpapHBIX CUCTEM.

[Norwimenue 3pPEeKTUBHOCTH yIIpaBICHUS BOAOPACIIPEICIICHUEM Ha OPOCUTEIBHBIX
CUCTEMAX ABJISACTCS HGO6XO,III/IMBIM YCII0BUEM yCHeHIHOI‘/lI JCATCIIBHOCTHU U naaneﬁmero
pa3BuTus BomHOM oTpacind. DyHAaMEHTOM [Uisi SKOHOMHMYECKUX [OKas3arenen
pe3yabpraToB paboThl BEICTYHAaeT 3Tan MOATOTOBKH BoJopacmlpeaencHus. B crarbe
MPUBOIATCA PE3yIbTaThl HAYYHBIX MCCICAOBAHUN MO pa3paboTke W BHEAPEHHIO
Ha BOIAHBIX O6’beKTaX HpI/I60pOB yu€Ta BOABI WM TEXHOJOTHU YIIPpAaBJICHHA BOAHLBIMH
pecypcaMu TOCIAEOHHUX JIET, MPOBEACHHBIX IO OIOMKETHBIM mporpammam B TOO
«Kazaxckoro HayqyHO-UCCIIENOBATEIHCKOTO HHCTUTYTA BOTHOTO X0O3SHCTBAY.

[IpuBeneHbl MOAXOABI MO MPUMEHEHHUIO WH(OPMAIIMOHHONW TEXHOJIOTHH IO TIIaHU-
POBaHUIO, YYETy, KOHTPOJIO W paCHpPEACICHHIO BOIHBIX PECYPCOB KaK EIUHBIN
KOMIUIEKC-HHCTPYMEHTApUH  yIIpaBJICHHWS BOAHBIMH pecypcamu. llpemcraBieHa
KOMITIEKCHAsI (DYHKIIMOHAJBbHASI CTPYKTYpa YIpPaBICHHs TEXHOJIOTHUYECKHMHU IPOIIEC-
caMu BOJOTIOJIb30BaHUS, pa3paboTaHHas COTpydHMKamu Ka3axckoro Hay4HO-
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HCCIIEIOBATENILCKOTO MHCTHTYTa BOIHOTO XO3SICTBA, KOTOpas MPeACTaBisieT coOoi
MPaKTUYECKOE BOIJIOMIEHHUE MPOLECCOB U (DYHKIHI yIpaBIeHHUS BOIOPACIPEICICHIEM.

HanHast cTpykTypa pa3pa0doTaHa B COOTBETCTBHHM C BBIOPaHHBIM KpUTEpHEM
ONTUMANBHOCTH TMpPHU 3aJaHHBIX TEXHOJIOTMUECKHX, HSKOHOMUYECKHX U JPYTUX
[IPOM3BO/ICTBEHHBIX OIPAHUUEHUSIX ONTHMAIbHOCTH MPH 33JJaHHBIX TEXHOJOTHYECKHUX,
9KOHOMHUYECKUX MTPOU3BOICTBEHHBIX OIPaHUUEHUIX.

B kauecTBe TEXHOJIIOTHUECKUX OTPaHMYEHHUN OBLT pacCCMOTPEH BBIOOP HECKOIBKUX
aJIbTePHATHBHBIX KAHAJIOB [I€peAauu JaHHbIX. B kadyecTBe 5KOHOMUYECKUX OTPaHINYCHUN
OBUI PacCMOTPEH BONPOC HCIONB30BaHUS B pabore mprUOOPOB W MPOrPAMMHOTO
obecrieueHus] COOCTBEHHOTO MPOM3BOACTBA, YTO 3HAYMTENHHO YACUICBISIET MPOLECC
YCTaHOBKH M JaJIbHEHIIeN X 3KcIuTyaraunu. OTMeueHa BaXKHOCTh Iepexoaa K aBTOMa-
TU3UPOBAHHOM CHCTEME BOJOYYETa, YIPABICHUS U MOHUTOPUHTIA 3a BOAOAEICHUEM Ha
THIPOY3MIax U PaKTHYECKUM PacXoIOoM BOABI HA THAPONOCTAX.

KiioueBble c10Ba: BomoydeT, aBTOMAaTU3alysi BOAOYdYETa, MPOrpaMMHOE odecrie-
YeHHUE, UCTIBITAHUE, HAJIAIKA.

Introduction. In conditions of low water supply in the traditional priority direction
of the economy in the republic - in the agro-industrial complex, rational and economical
use of water cannot be carried out without sound planning, accounting, control, and
distribution of water resources. They can be compiled with the appropriate calculation
tool. In order for the distribution of water in all areas of economic sectors to take place
in accordance with the adopted plan, it is necessary to establish strict control of water
consumption at hydroelectric facilities, reservoirs, through the collector-drainage
system and, most importantly, through channels that deliver water to consumers and to
the endpoint of water supply - to irrigation fields.

Unfortunately, the low water supply of the agro-industrial complex of the republic is
closely related to the low efficiency of water use. It is associated not only with morally
obsolete methods and approaches of water management but also with a climate-related
decrease in the total volume of water resources. Under these conditions, sustainable
socio-economic development of the regions is possible with the rational and economical
use of water in each river basin based on the improvement of water management methods
with modern technology based on the digitalization of technological management
processes.

At the present stage, work is underway toward the introduction of information
technologies on newly created (designed) and existing (to be reconstructed) irrigation
systems. The main tasks of the introduction of information technologies in reclamation
systems include automation of water intake, water distribution, regulation of water
levels, and their accounting. Based on the fact that the technological process in the
irrigation system is considered as a whole, it is planned to automate all the components
of the system, gradually bringing them to the same level (Ibrayev, et all 2022).

It should be noted that it is quite difficult to rebuild a functioning production. To
achieve the greatest effect, the main structure of water distribution management should
be laid down at the stage of preparing the operation of a water management facility.
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This structure in the article is developed by the chosen optimality criterion for given
technological, economic, and other production constraints of optimality for given
technological, economic production constraints.

As technological limitations, the choice of several alternative data transmission
channels was considered (Ibrayev, et all 2022).

Materials and methods. An analysis of several technological and technical
developments of past years has shown that a large number of tools and instruments have
appeared on the market for measuring instruments that can be used to modernize the
information support of existing irrigation systems and, above all, water account systems.
The review of modern technologies and general-purpose measuring instruments was
aimed at developing certain technical requirements and practical recommendations for
their widespread use at reclamation facilities. (Zahoor Ahmad et all, 2013).

These studies used fundamental (theoretical studies) and applied (field studies)
approaches to studying and researching processes and technologies for automated water
management, and testing a water level sensor on a water body.

The methodology for designing and implementing automated monitoring and
control systems includes a survey of the technical and operational conditions and an
assessment of existing water resource management systems in the river basins of South
Kazakhstan. At this stage, all work related to the study of the technological process at
the water management facility, the search for ways, and the assessment of the possibility
of modernizing and automating process control systems is carried out. The source for
obtaining this information is the charter and regulations of the organization operating the
facility and other regulatory legal acts. Based on the obtained data, the main functional
and user requirements for the subject of automation are identified.

The hardware implementation of the automation and monitoring system relies
mainly on the products of manufacturers from the CIS countries. This will simplify the
maintenance and reduce the material costs of servicing the equipment during the further
operation of the system.

The studies were carried out by the current regulatory documents and approved
methods, norms, and rules of technological and environmental safety, reflected in the
legislative acts of the Republic of Kazakhstan and ISO 9001.

One of the progressive directions for improving water management methods is the
transition to an automated system of water accounting, management, and monitoring
of the actual water consumption along the length of irrigation canals. In this case,
information technology for planning, accounting, control, and distribution of water
resources is a single set of tools for managing water resources.

The essence of information technology is the development and implementation of
software for the exchange of information between the control complexes of the lower
and upper hierarchical levels of the communication network, and information databases,
the implementation of which provides a significant increase in the technical level of
irrigation systems, saving water and energy resources, and normal environmental
conditions in agricultural landscapes (Karlykhanov, et all, 2020).
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Currently, the disadvantages of water distribution management in the irrigation
system include (Reports of LLP “KazSRIWE” on research “for 2018-2020):

- technologically unjustified overestimation of water withdrawals to the irrigation
network, which leads to excessive costs for its transportation, the formation of a deficit
for consumers and unproductive discharges, as well as the possibility of emergency
situations associated with possible overflows or emptying of canals;

- Low efficiency of management of water supply to water users, leading to violation
of the terms and norms of irrigation and, ultimately, to a decrease in yield or death of
crops.

Reducing irrigation water losses to a minimum and ensuring compliance with the
volumes of water intake and water consumption is possible subject to a significant
improvement in the quality of management of water distribution processes by automating
the key structures of the irrigation network.

The volume of information technologies in the irrigation system depends on the
type of system, the features of its design and operation technology and consists of
automation of accounting and control of the flow of the technological process, the state
of the equipment; automation of protection against possible accidents and damage;
automation of the operation of the object as a whole, i.e. automation of a set of various
operations that determine the technology of the object; complex automation of objects
and systems, including a combination of measures necessary for the implementation of
all technological operations on the system (Manav Sandeep Mehta, et all, 2019).

To implement the implementation of information technology, it is necessary to
have a control algorithm developed and tested in production conditions; creation of the
necessary automation tools; application of computer control programs; accumulation of
experience in the operation of automation equipment; availability of qualified personnel
for maintenance, prevention, and repair of all automation equipment.

In this regard, the experience of implementing IT technologies for control and
monitoring systems in Kazakhstan and foreign countries is of great practical interest.

A review of the works of foreign authors on automation and IT technology shows
that there are promising developments in this direction. For example, the river
basin of The Indus in Pakistan (Zahoor Ahmad et all, 2013) hosts one of the largest
irrigation systems in the world, 90,000 km long, irrigating approximately 25 million
acres (10,117,500 ha) of land (Durga Prasad C.B, et all, 2016). Such a large system
cannot be managed with high efficiency without using information management and
monitoring technologies, which have been proposed as a cyber-physical system (CPS)
— a “smart water grid”. Automated flow measurements were the first step towards even
higher levels of automation such as valve control. all this made it possible to solve the
obvious logistical problems in data collection, improve the accuracy of real-time water
flow measurements in order to assess the situation, and develop and make appropriate
decisions (Churaeyv, et all 2014).

These studies used fundamental (theoretical studies) and applied (field studies)
approaches to studying and researching processes and technologies for automated water
management, and testing a water level sensor on a water body.
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The methodology for designing and implementing automated monitoring and
control systems includes a survey of the technical and operational state and assessment
of existing water resource management systems in the river basin. At this stage, all work
related to the study of the technological process at the water management facility, the
search for ways, and the assessment of the possibility of modernizing and automating
process control systems is carried out. The source for obtaining this information is the
charter and regulations of the organization operating the facility and other regulatory
legal acts. Based on the obtained data, the main functional and user requirements for the
subject of automation are identified.

The hardware implementation of the automation and monitoring system relies
mainly on the products of manufacturers from the UIS (union of independent states)
countries. This will simplify the maintenance and reduce the material costs of servicing
the equipment during the further operation of the system.

Results and discussion. In recent years, there has been a reduction in the number
of water accounting points in the irrigation systems of the republic with a simultaneous
decrease in the level of their technical condition. The current state of operational
hydrometry and its metrological support is in crisis. The hydrometric network does not
meet the regulatory and metrological requirements (Karlykhanov, et all, 2020).

Obsolescence and/or understaffing of water metering devices on the on-farm network
leads to disruption of planned water use and an increase in unproductive discharges.
The previously existing operational hydrometry measuring instruments practically does
not work due to their moral and physical wear and tear, failure of hotel units, lack of
maintenance, repair, and metrological verification (Karlykhanov, et all, 2016).

To control water consumption in open channels of irrigation systems, mobile and
stationary water metering gauging stations are used - water metering points. But the
main drawback of their work is the lack of modernization of the system for receiving
and transmitting information in an automated mode.

An analysis of several technological and technical developments of past years has
shown that a large number of tools and instruments have appeared on the market for
measuring instruments that can be used to modernize the information support of existing
irrigation systems and, above all, water account systems. In practice, the number of
tools and devices is very large, for example, we give the most frequently mentioned
water sensors in foreign and domestic reviews (Table 1).

Table 1 - Comparative technical characteristics of water level sensors from different manufacturers

Measurement | Service | Automatic data transfer Cost Network and Price, thousand
range, m | life, years to the network calculation | software diagnostics tenge
1 2 3 4 5 6
Water level sensor WLS 2/0,005-5 Kazakhstan, power consumption 220 V, 12V, solar panel
5-10m ‘ 10-15 ‘ yes ‘ yes ‘ yes ‘ 200
Ultrasonic liquid level meter INNOLevel ECHOIL-EC-A Russia, power consumption 220 V
510m | 810 | no T no \ 287
Level transmitter SiemenssitransProbeLU 7ML5221 Germany, power consumption 220 V
515 | 10-12 ] no | no | no \ 485
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Table 1 shows the comparative characteristics of water level sensors from different
countries, often compared with each other when choosing one or another type of such
sensors, and in fig. 1 - their appearance:

1. Water level sensor WLS 2/0.005-5 (Kazakhstan, KazSRIWE LLP);

2. Ultrasonic liquid level meter INNOLevel ECHOIL-EC-A (Russia);

3. Siemens Sitrans Probe LU, (Germany).

The water accounting sensor WLS 2/0.005-5 (Fig. 1a) is a product of KazSRIWE LLP,
patented and registered in the register of new devices of the Republic of Kazakhstan, and
has its software (software). The device allows you to transfer hydrological information
(water level and flow in the canal, the volume of water supplied for any period) to the
control center or the site www.duv2.kz. The characteristics of the WLS 2/0.005-5 sensor
are given in the scientific reports of the Water resource management department (Pat.
3355 Republic of Kazakhstan, 2018) and the technical data sheet (GOST 34.320-96
Information technologies. Database standards system. Concepts and terminology for
the conceptual scheme and information base, 2001).

Ultrasonic liquid level transmitter INNOLevelECHOIL EC-A is a relatively
expensive ultrasonic level transmitter for liquids with analog current output or Modbus
(RS 485) and 2 relay outputs (Fig. 1b).

Brief technical characteristics of INNOLevel ECHOIL EC-A: level measurement
range - 0 ... 15 meters, “dead zone” value - 0.25 ... 0.6 meters, measurement accuracy
- 0.3% of the main range, allowable process pressure - 1 bar, current signal — 4...20
mA, ambient temperature -20°...+80°C. Measurement range INNOLevel ECHO 0.6-15
meters. The supply voltage of the INNOLevel ECHO level transmitter is 24 VDC. More
detailed characteristics and other necessary information about the INNOLevel ECHOIL-
EC-A liquid level meter can be found in (Pat. 2526 Republic of Kazakhstan, 2017).

a) b) ©)
Figure 1 — Ultrasonic level gauges: a) WLS 2/0.005-5 (Kazakhstan); b) ultrasonic liquid level meter
INNOLevel ECHOIL-EC-A (Russia); ¢) Siemens Sitrans Probe LU (Germany)

Siemens Sitrans Probe LU ultrasonic level sensors are widely used to measure and
control the volume of liquid and bulk substances in a tank and the filling level of the
tank (Fig. 1c¢).

The principle of operation of ultrasonic level gauges is the same as in WLS 2/ 0.005-
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5 and is based on the fact that sound waves are reflected from obstacles, which are the
objects of measurement.

The SitransProbe LU level transmitter is suitable for measuring the level of water,
wastewater, and chemicals. The measuring range of the SiemensProbe LU ultrasonic
level transmitter is from 6m to 12m depending on the configuration. (Naim, 2021).

In the process of research, KazZSRIWE developed 3 prototypes of the water level
sensor (Fig. 2), of which the device WLS 2 / 0.005-5 was subsequently recommended
for use in the water industry as a measuring tool for water flow and runoff volume
(Karlykhanov, et all, 2015).

The advantage of WLS 2/0.005-5 (Fig. 2¢) in contrast to other samples (Fig. 2a
and 2c) is the accuracy, reliability, and more mobile measurement of the water level at
gauging stations and the efficiency of subsequent processing of the data obtained.

Certificate Ne 15168 dated July 11, 2018, on approval of the type of measuring
instruments, No KZ58VTN00002590 was received for WLS 2 / 0.005-5, which gives
the right to serial production and operation in the Republic of Kazakhstan (Technical
passport of a prototype of a technical water level control device “WLS 2 /0.005-10". -
Taraz: KazSRIWE. - 2017. - 9 p.).

Operating mechanism OIL 2/0.005-5. The device is equipped with an ArduinoUnoR3
platform, an Icomsatsim900 v1.1 module, and an HCRS-04 ultrasonic sensor. (Fig. 2).
The HCRS-04 sensor sends ultrasonic waves in the direction of the water, from the water
the wave is reflected towards the sensor. The HCRS-04 sensor transmits the received
data to the ArduinoUnoR3 controller using an ultrasonic pulse.

a)2013 g.- WLS 1 b) 2015 g. - WLS 1/0,01-10 ¢) 2018 . - WLS 2/0,005-5

Figure 2 - Prototypes of water level sensors developed at KazSRIWE LLP in recent years

The connection diagram of IComsat v1.1 in Arduino Uno is shown in fig. 3a. Arduino
Uno connection diagram with HC-SR04 ultrasonic rangefinder and 1800 mAh battery
(Figure 3b).

The Arduino Uno controller is based on the ATmega 328. The board has 14 digital
1/0s (6 of which can be used as PWM outputs), 6 analog inputs, a 16MHz crystal
oscillator, a USB header, a power header, an ICSP header, and a reset button (Li, et all,
2018).

To work, you need to connect the platform to a computer via a USB cable, or supply
power using an AC / DC adapter.
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a) b)

Figure 3 - Connection diagram: a) I Comsat v1.1 in Arduino Uno and b) Arduino Uno with HC-SR04 and
1800 mAh battery

Characteristics of ultrasonic range finder HC-SR04: measured range 2 - 500 cm;
accuracy - 0.3 cm; viewing angle < 150; supply voltage 5V.

Technical data: Input-output module V - positive power contact; Trig - digital input.
To start the measurement, it is necessary to apply a logic one to this input for 10 ps. The
next measurement is recommended to be performed no earlier than after 50 ms; Echo
- digital output. After the measurement is completed, this output will be given a logical
unit for a time proportional to the distance to the object; GND - negative power contact.
(Olgarenko, 2013).

The ultrasonic range finder generates sound pulses at a frequency of 40 kHz and
listens for an echo. The distance to an object can be unambiguously determined by
the propagation time of a sound wave back and forth. Unlike infrared rangefinders,
ultrasonic rangefinder readings are not affected by sunlight or object color. But it can
be difficult to determine the distance between furry or very thin objects. Unlike the
URM37 ultrasonic rangefinder, this rangefinder does not have such a large selection
of interfaces and operating modes. But this “disadvantage” is compensated by the
simplicity of working with it (Li, et all, 2018).

The developed prototype of the WLS 2/0.005-5 sensor makes it possible to obtain
information about the water level remotely. Measurements are taken without contact
with water using an ultrasonic distance meter (ultrasonic distance meter HC-SR04).
The power is autonomous; information communication is carried out by means of
a built-in SIM card which allows you to receive all information in real-time on the
coastal observation center and the Internet. The frequency of receiving information is
set programmatically at the choice of the operator and ranges from several minutes to a
day (Hashemy, et all, 2017).

This model is compact with dimensions of 130x91x33 mm, and has a plastic case,
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so it does not corrode. The body of the model is sealed, and protected from water and
moisture penetration.

Improving the performance of the water level sensor is ensured by its calibration
using an infrared emitter using a transducer developed at KazSRIWE LLP.

Subsequently, based on prototypes of water level sensors, patents for inventions
were obtained, differing from each other in the use of the most efficient methods of
modern electronics for transmission and reception.

Thus, during 2015-1920, for BP 254, BP 267, and BP 019, the Department of Water
Management of KazSRIWE LLP solved a set of scientific and methodological problems:

The world’s best systems for automated management and use of water resources have
been studied and systematized in order to adapt them to the conditions of Kazakhstan;

1. Collection, systematization and analysis of initial data on automation objects were
carried out; general analysis of water management systems, information technologies
and features of their application in the water sector of Kazakhstan;

2. The technical and operational condition was surveyed with an assessment of water
resources management systems at water bodies in Kazakhstan;

3. A database has been created on the regulation of water supply for lakes, wetlands,
channels, etc. in the river basins of southern Kazakhstan on the example of the river
delta. Syr Darya (lake systems, wetlands, channels, etc.);

4. A scientific and technical basis for the modernization of water management
facilities for automation and dispatching has been developed to improve the quality of
management and rational use of water resources (Zhaparkulova, et all, 2021);

5. The first sample of the water level sensor has been created, which ensures
continuous recording of the water level at gauging stations;

6. Elements of technology for automated control of water resources have been
developed with the expansion of the functional actions of the water accounting sensor
in the conditions of the Talas hydroelectric complex (Karlykhanov, et all, 2020);

7. Monitoring of the water resources management system at hydroelectric facilities
in the southern region of Kazakhstan was carried out;

8. A technology has been developed for automatic water accounting, water level
control and water resources management at the Assinsky, Tasotkelsky and Ters-
Ashibulaksky hydroelectric facilities;

9. Studies have been carried out related to the digitalization of the management of
technological processes of water accounting at water management facilities;

10. The software of gate control and notification systems for communication with the
radio modem and stepper motor drivers and software of the data acquisition system were
finalized, followed by debugging of the sensor software and data acquisition software;

11. A recommendation was developed to improve the system of automatic accounting
and control of the level and management of water resources for the southern region of
Kazakhstan;

12. Developed water distribution algorithms and SCADA systems for the control
room;

13. Technological regulations for the creation of an information system for the water
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supply of water facilities in the river basins of southern Kazakhstan were developed on
the example of the river delta. Syrdarya.

14. A technology for managing water resources in irrigation systems in an automated
mode has been developed.

In 2019, according to BP 019 in the Turkestan region, the results of scientific research
were introduced with the solution of the following tasks:

1. Study of the actual state of the water accounting system on irrigation systems
suspended from the Bugun reservoir, Arys-Turkestan, and Turkestan main canals;

2. Designing a water accounting system with the implementation of design solutions:
creation, debugging, calibration, and testing of IS;

3. Adaptation of the installed means of automation and monitoring (testing,
calibration, etc.) to water bodies;

4. Transfer of information and automated systems and technical means of monitoring
to trial operation;

5. Analysis of the results of trial operation of information technology systems.

When solving these events, the tasks of developing and obtaining innovative patents,
publishing articles reflecting the results of research in scientific publications with non-
zero IF, holding field days and training seminars on the introduction of automation of
water bodies in the river basins of Kazakhstan, training seminars for planners water
management, dispatchers and technical personnel (Karlykhanov, et all, 2020).

The automation system for level control, accounting, and management of water
resources was introduced in 2016 at the Bazarbai canal of the Talas hydroelectric
complex of the Zhambyl region, in 2017 at the Ters-Ashibulak hydroelectric complex
of the Zhambyl region and 2019 at the Bugun reservoir with a hydroelectric complex
and the Turkestan main canal, Karaspan hydroelectric complex with the Arys-Turkestan
and Karaspan channels in the Turkestan region (Zhaparkulova, et all, 2019).

In 2022, according to BP 267, work was carried out to study the processes of
measuring the water level by the ultrasonic method in laboratory conditions with a
different number of ultrasonic sensors.

In addition, a prototype data acquisition module (DAM-1) was developed and tested
in the field, which is designed to automatically measure the water level in irrigation
canals. Field tests of the prototype DAM-1 made it possible to visually see how the
device works as a whole and what needs to be changed or improved in it. DAM-1.

During the implementation of the R&D, a basis was created for the development of
an integrated functional structure for the management of technological processes (TPM)
of water use at the OS using hydrological information (Figure 4).

One of the main tasks of the USP structure is to obtain certain technical and economic
indicators:
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Imigation chamels

l APCS = Information system for managmg a water distrimston I

Figure 4 - Complex functional structure for managing technological
processes of water use (KazSRIWE).

- increase in labor productivity;

- reducing the cost of human labor and labor intensity of production;

- saving resources, materials, etc.

- measuring transducers designed to measure the specified parameters and transfer
them to the water resources management information system (IWRM). It is a kind of
controlling body of the system.

- an actuator (MU) is an electric drive with mechanical units - gearboxes and screws.
The task of IM is to set in motion the mechanisms of the sluice gate by a signal from
the control system in order to move the shutoff valves (hydraulic seal) up or down,
respectively, opening or closing the gate.

- a tracking system designed to track the position of the shutter. This information is
used by the control system to calculate the capacity of the sluice gate at the corresponding
position of the sluice.

- control unit (CU) is an electronic device with a processor unit that executes the user
program. The role of CU can be programmable logic controllers or industrial computers.

- water distribution management information system is a software product designed
to collect and manage the water distribution system.

Thus, the developed structure will solve the problem of improving the principles and
methods of balanced water distribution management in irrigation systems, taking into
account hydrological information, operating modes of water management installations,
and possible options for the development of economic sectors, both in adjacent territories
and in the Republic of Kazakhstan, provided that ecological balance is maintained in the
environment (Reports of LLP “KazSRIWE” on research “for 2018-2020 1 year: Inv. Ne
0218RK01237. Taraz: LLP “KazSRIWE”. 2018).

Conclusions. A detailed analysis of the results of scientific research conducted during
2015-2020 showed an unsatisfactory state of technical and technological equipment
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of hydroelectric facilities and water accounting gauging stations, a low degree of
automation of the water accounting process, and water management using automation.

At water bodies in the south of Kazakhstan (Shardara, Bugun, Ters-Ashchybulak
reservoirs, Kyzylorda, Zhiembet, Sairamsu Kazalinsky, Aklak, Tasotkel, Assinsky,
Talas hydroelectric facilities, Koksarai counter-regulator, Baikadam water divider),
there is a problem associated with the failure of information - control programs, and the
programmer specialists for their adjustment and reprogramming, available as part of the
operating organizations, have insufficient skill and knowledge.

In the lower reaches of the rivers (Syrdariya, Shu, Talas, Keles, Asa, etc.), represented
in large numbers by lake systems, channels, oxbow lakes, etc., which are a buffer zone
between urbanized territories and the agro-industrial complex and an indicator of the
sustainability of the ecosystem, automation on the regulation of water resources and
water allocation processes is practically absent.

The developed technology of automated control systems for water resources at
hydroelectric power stations allows to carry out the processes of control, distribution,
and accounting of water in an on-line mode. Algorithms and software allow for managing
water resources based on the principle of uniformity of water supply, minimizing
unproductive water co sand ts, and maintaining objective statistics on a wide range
of management quality indicators through the use of information technologies in the
processes of water allocation and water use. (Smart water meter for automatic meter
reading//International Conference on Science in Engineering and Technology ICoSiET
2020 DOI:10.1088/1757-899X/1212/1/012042 pp. 1-6).

It is important to note that the transfer of technology in this direction from Russia,
Kyrgyzstan and Uzbekistan and from far abroad, despite their high cost, will increase
the efficiency of water resources management.

The main indicators for the implementation of this technology are:

-increasing the accuracy of measuring levels, and flow rates, as well as opening the
gates of hydraulic structures, through the use of modern technical means for measuring
and accounting for water resources (reducing the level measurement error by no more
than 0.25%, the measurement accuracy is 0.005 m);

-increase in information support, due to the continuous collection, storage, and
processing of measured values of water levels and flow rates on a computer;

-increasing the efficiency and accuracy of water resources management by increasing
the speed of obtaining and processing information about the technological process and
decision-making;

-increasing the efficiency of detecting and eliminating faults in the equipment of the
control system and hydraulic structures.
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