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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBoputTenbHbld QOHI «XaJbIK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKM3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAIOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAYMMBIX
vHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBsIii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMEBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIFCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 mOANEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponnoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM IIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KOTopoMy
@DoHJ OKa3ald MOALEPKKY, JENIM B OCHOBY yu4e€OHOM NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO mOMOINM MIKOJIBHUKAM, ydamuMcs Koyuteqxked u cryneHram donn
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIuX IOKOJICHWHM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUT OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BaxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momomrs ®oHj «Xanblk» OKa3plBaeT U TEM, KTO 0COOCHHO
OCTPO B HeHl HyXJaercsi. B pamkax conuanbHON 3alIMTHI HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa 1Mo MOAAepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTel u
B3POCIIBIX U3 COIIMATIBHO YA3BUMBIX CIIOEB HACEJICHUS, JIFOJEeH C OTpaHUIEHHBIMU




BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




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 Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo 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 yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



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, TeXHHKa FRUIBIMIApPBIHEIH JTOKTOPHI, mpodeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFbI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, 1podeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aThIHAAFBI
THIPOTCOJIOTHS KOHE T€OIKOIOTH HHCTUTYTHIHBIHY JUPEeKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPHI, mpodeccop, K.M. CaTnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
mupektops! (Anmarsl, Kazakcran) H=2

CHOY [Ipumen, Ph.D, kaybiMaacTeipbutran npogeccop, Hebpacka yauBepcuteTiniy Cy FhUTBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiilasbl Ka30alap KeH OPBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

IMAH®HUJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hauncu, @panrms) H=15

HIEH IMun, Ph.D, KerTaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IBIK YKOHOMHKAIBIK Teosiortap KaybiMaacTbirbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBLUIFAH podeccopsl
(Hpesnen, bepnun) H=6

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

ATABEKOB Baanguvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpBI, benapych ¥FA akanemuri,
YKana matepuaniap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, [[pe3neH TeXHUKaIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH IPodeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes atsiaaarsl [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaosno, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX 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 Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

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

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INABHOTO PENaKToOpa), JOKTOP T'eOJOTOMHUHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryra reomornueckux Hayk nMm. K.M. CartmaeBa (Ammarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTens HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

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

KOHTOPOBUY Aunekceii DMUIbeBHY, TOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, UuctutyTr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XUMUUYECKUX HayK, akajeMuk HAH benapycu, moueTHbIi
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii nmpodeccop, Texuuueckuit yauepcutet ([pesneH,
Bepnmun) H = 20

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

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

DOPATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H =28
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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

ZHOLTAEV 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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Abstract. The article considers the hydrogeological conditions and water supply
of distant pasture areas based on the analysis of the state, the presence of groundwater,
and pressure groundwater. The issues of water availability of seasonal pastures with
the use of modern methods of purification and desalination of mineralized groundwater
based on hydrogeological data are considered and assessment of availability. Data
are given on pasture studies conducted to assess natural renewable resources and
groundwater reserves with salinity up to 1-3 g/l, 5 g/I, and above, as well as the total
value of predicted groundwater resources in the Republic of Kazakhstan. A method for
solving problematic issues of water supply and irrigation of pasture areas based on a
modern desalination plant with a reverse osmosis desalination module is presented. The
proposed desalination plant was developed taking into account the requirements for the
technological scheme of purification from particles suspended in water, desalination
with a salinity of source water from 3 g/l to 18 g/, water intake from shaft, tube wells,
and open sources, as well as the requirements for the energy scheme nutrition. The use
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of such an installation will make it possible to desalinate the required volume of drinking
water. This desalination plant with a reverse osmosis device was created at the Kazakh
Scientific Research Institute of Water Economy and is currently undergoing production
tests. Shepherd brigades will be supplied with high-quality disinfected drinking water
by alternately bypassing watering points.

Keywords: hydrogeological conditions, reverse osmosis, desalination plant,
transhumance
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AHHoOTamusa. Makanaza >kep acThl XKOHE KBICBIMJIBI JKEp acThl CYJNAapBIHBIH Oap-
JKOFBIH, JKarJallblH Tajjay Heri3iHAe IIaiFaiiiarbl XKaWbUIBIMABIK ayMaKTapIIblH
TUIPOTCONIOTHSAIIBIK, KaFJaiibl MEH CYMEH KaMTaMachl3 eTUTyl KapacThIPbLIAJIBL.
I'maporeonorusyiblKk  MoTIMETTEp HETi3iHAe MHUHEpaNJaHFaH JXep acThl CYNapblH
Ta3apTy[blH JKOHE TYIIBUIAHIBIPYJABIH 3aMaHayd oJiCTEPiH KOJJaHA OTHIPHIIL,
MayCBhIMJIBIK JKaWbUTBIMIIAPIbI CYMEH KaMTaMachl3 €Ty jKoHE KOJDKETIMIUIITIH Oaraay
Maceenepi KapacTepblIFaH. TaOuFH )KaHAPTHUIATEIH PECYPCTAPABI KOHE TY3IbLIBIFBI
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1-3 1/1, 5 T/71 ’KoHE OllaH KOFaphI JKep acThl CYJApbIHBIH KOPBIH, cOHMai-ak KazakcTan
PecnyOnukaceinaarsl  OOJKaMIpl Kep acThl CYJIApbIHBIH Kbl KYHBIH Oaramay
MaKCaThIHIa JKYPTi3UIreH KaWbUIBIMIBIK 3€pTTEYIep Typaidbl JEPEKTep KENTipiIreH.
Kepi ocmocTthl Tymputanaplpy Momyai Oap 3amMaHayd TYIIBUTAHABIPY KOHIBIPFHICHI
HET131H/1e KaWBUTBIMIBIK ayMaKTap/Ibl CyMEH KaMTaMachl3 €Ty JKoHEe CYMEH XKaOapIKTay
MOceNeNiepiH  IIemly ofAici YCHIHBUIFaH. YCBIHBUIBIN OTHIPFAH  TYIIBUIAHABIPY
KOHJIBIPFBICHI CY/Ia ipKiTeH OONIIEKTEepAeH Ta3apTyablH, 0aCTaKbl CyAbIH TY3IbUIBIFbI
3 r/m-gen 18 r/n-re pAediH TYIIBUIAHABIPYABIH, I[IAXTalbl KYABIKTapAaH, TYTIKTi
KYJABIKTap/iaH JKOHE alllblK Cy KO3JICPIHEH Cy alyJblH TEXHOJOTHSIIBIK CXeMachlHa
KOWBIIATBIH TaJlalTapAbl ecKepe OTHIPHIT d3ipieHreH. MyHOail KOHIBIPFBIHBI
naiganaHy aybl3 CyAblH KaXKETTi KeJIeMiH TY3ChI3TaHIbIpyFa MyMKiHAIK Oepemi. Kepi
0CMOC KOHJBIPFBICHI Oap OyJ1 TYIIBIIaHABIPY KOHABIPFRICH Kasak cy ImapyaribUIbIFbL
FBUIBIMU-3EPTTEY MHCTUTYTHIH/IA KacaJIFaH )KOHE Ka3ipri yaKbITTa OHIIPICTIK ChIHAKTaH
eryne. llloman Opurananapbl cyapy IyHKTTEPiH Ke3€K-Ke3eK aliHAIIbIN ©Ty apKbLIbI
camnaJjsl Je3nH(DEKITUIaHFaH aybl3 CyMEH KaMTaMachl3 eTUTe/i.

Tyliin ce3aep: THUIPOTEONOTHSUIBIK KaFgail, Kepi OCMOC, TYIIBUIAHABIPY
KOHBIPFBICHI, M aiaay

Adarpic. by makana 2021-2023 xsuigapra apHanran BR10764920 «Cyapy yuria
KaHa JKepJIep/i €Hri3y, KOJNJAHBICTaFbl Cyapy KyHeJepiH PeKOHCTPYKIHUSIIAy >KOHE
KAHFBIPTY KEe3iHJIET1 CYNaHIBIPYIbIH TEXHOJIOTHSIAPHl MCH TEXHUKAIBIK KYpalaapbl»
FTK motmwkenepine HeTi3eNTeH.
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AHHoTammsa. B craree paccMOTpeHBl THIAPOTE€OJIOTHYECKHE YCIOBHS U
BOJOOOECIIEYEHHOCTh OTTOHHBIX NACTOMIIHBIX TEPPUTOPHH HA OCHOBE aHajIM3a
COCTOSIHMS, HAJIMUMUS TPYHTOBBIX U HATIOPHBIX ITO/I3€MHBIX BOA. PaccMOTpeHBI BOIIPOCHI
BOJOOOECIIEYEHHOCTH CE30HHBIX IMACTOWII TPH HCHONB30BAaHHH COBPEMEHHBIX
METOZIOB OUYMCTKM U OIPECHEHUS MUHEPAJHU30BAHHBIX IOJ3€MHBIX BOJ HCXOISA
U3 THIPOTEONOTHYECKUX JAHHBIX W OLEHKH BooOecreueHHOCTH. J[aHbl JaHHBIE O
MPOBEEHHBIX HCCIIE0BAHUSX TACTOUIIHBIX TEPPUTOPHIA CIIETTBIO OLEHKH €CTECTBEHHBIX
BO300HOBIISIEMBIX PECYPCOB U 3aI1aCOB MOJ3EMHBIX BOJ] C MUHEepanu3aiueii 1o 1-3 r/m, 5
T/J1 ¥ BBIILIE, TAKXKE CyMMapHasi BeIMYMHA IPOTHO3HBIX PECYPCOB MO3eMHBIX BoJ 110 PK.
[IpencrariieH croco0 penieHus IpoOIEeMHBIX BOITPOCOB BOJIOCHAOKEHUS U OOBOTHEHUS
MacTOUIIHBIX TEPPUTOPHI Ha OCHOBE COBPEMEHHOM OIPECHHUTEIHHON YCTaHOBKHU
C OOpaTHOOCMOTHYECKUM MOIyJeM olpecHeHus. [Ipeanaraemasi onpecHHUTENbHAS
ycTaHOBKa paspabarbiBajach € Y4€TOM TpeOOBaHUI IO TEXHOJOTMYECKOH CXeme
OYHMCTKH OT B3BEIICHHBIX B BOJIE YaCTHI], OTIPECHEHUIO TIPU COJIECOEPKAHIH UCXOTHOM
BOJIbI OT 3 1/71 10 18 1/71, 3a00py BOMBI M3 IMIAXTHBIX, TPYOUYATHIX KOJIOALEB U OTKPBITHIX
HCTOYHHKOB, a TaKKe TPEeOOBAHUS K YHEPTETHYECKON cxeMe MuTaHus. Vcrmonbp3oBaHue
TaKOW YCTAaHOBKHM TIO3BOJIMT OIPECHATh HEOOXOAUMBIH 00beM MHUTHEBOH BOIBI.
JlaHHasg ompecHUTeNbHAas yCTaHOBKA C 0OOPaTHOOCMOTHYECKHM aIlllapaToM Co3/laHa B
KasHMHMBX u npoxoaut B HacTosiee BpeMsl MPOU3BOJICTBEHHbIE NCTIBITaHUS. [lyTem
MooUYepeTHOT0 00be3/]a BONOMOMHBIX MYHKTOB OyleT OCYIIECTBISAThCS CHaOXeHHe
KaueCTBEHHOW 00e33apaKeHHON MUTHEBOM BOJIOW 4aOaHCKUX OpHUTaI.

KiwueBble caoBa: THIPOTEOJIOTHYECKHE  YCIOBHS, OOpaTHBI  OCMOC,
OTIPECHUTENbHAs YCTaHOBKA, OTTOHHOE )KMBOTHOBOJICTBO

BaarogapHocts. [lanHas crarbs BeioiHeHa 110 pesyisraraM HTII «Texnonoruu u
TEXHUYECKHUE CPEJICTBA OPOIIECHHUS IIPH BBOJIE HOBBIX 3€MEJb OPOIIEHHUS, PEKOHCTPYKLIUU
U MOJIEpPHHU3AIMN CYIIECTBYIOIIMX OpPOCUTENbHBIX cuctem» Ha 2021-2023 rr
BR10764920.

Introduction

The article deals with the problematic issues of flooding pastures with groundwater,
taking into account the hydrogeological conditions and water availability in the water
management basins of the Republic of Kazakhstan.

A method for solving the problems of watering pasture areas based on a mobile
desalination plant developed is presented at KazSRIWE LLP.

Materials and basic methods

Sustainable economic development and water security in general depend on
the availability and quality of water resources. Agricultural production (including
livestock) is the basis of food security and is completely dependent on the availability
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of water resources. According to experts at the Research Institute of Hydrogeology and
Geoecology named after U. Ahmedsafin, water resources are understood only as surface
waters, i.e. essentially river runoff. Groundwater is generally not considered (Ustabaeyv,
2022). At the same time, groundwater, which is of great importance in domestic and
drinking water supply, and especially in pasture animal husbandry, is practically not
taken into account (Medeu et al., 2015).

In general, Kazakhstan is poor in surface water resources and, in terms of the total
volume of river runoff, is among the least prosperous countries on the planet. This
situation is further aggravated by the fact that all rivers (Ertis, Syrdarya, Zhaiyk, Ile) are
trans boundary watercourses and the volume of their flow depends on the neighboring
countries where they are formed. At the same time, river runoff plays a significant role
in the formation of groundwater resources.

Groundwater and pressure groundwater have a close hydraulic connection with
surface waters, especially in depressions along large watercourses, where infiltration
deposits of groundwater are formed, in the operating reserves of which, almost 70 % is
accounted for by surface waters (Smolyar et al., 2002).

The total value of the predicted groundwater resources in the Republic of Kazakhstan
is thousand m*/day (km?*/year): 176105 (64.3), including those with mineralization up to
1 g/1-110789 (40.44); 1-3 g/l - 44943 (16.40); 3—10 g/1-20 373 (7.44). About 63 % of
forecast water resources are fresh groundwater with salinity up to 1 g/1; 26 % - 1-3g/1; 8
% - 3-5g/1; 3 % - 5-10g/1 (Ustabaev T. Sh., et all, 2013). At the same time, groundwater
resources with higher salinity were not assessed. In water management basins, they are
located as follows (Table 1) (Smolyar et al., 2012).

Table 1 - Distribution of forecast groundwater resources of Kazakhstan by water economy basins [2-6].

Groundwater resources, km3/year
Water economy basin Total including mineralization
till 1 g/l 1-3 g/l 3-10 g/l
1 2 3 4 5
Aral-Syrdarya 9,29 3,675 3,755 1,86
Balkhash-Alakol 20,012 15,512 3,489 1,011
Yertis 9,564 8,516 1,042 0,006
Zhaiyk-Caspian 7,373 2,221 2,131 3,021
Nura-Sarysu 3,314 2,455 0,7 0,159
Tobyl-Torgai 3,62 0,942 1,72 0,958
Shu-Talas 8,791 5,996 2,773 0,022
Esil 2,314 1,119 0,796 0,399
Total for the Republic of Kazakhstan 64,28 40,44 16,4 7,44

The largest forecast freshwater resources (59 %) are concentrated in the southern
regions (Almaty, Zhambyl, Kyzylorda, Turkestan) regions (Zhaparkulova et al., 2021).
The eastern region accounts for 14 %, the central region — 19 %, the northern region
-1.2%, and the western region — 6 %. These are the volumes of water from the total
predicted resources with salinity up to 1 g/l (Smolyar et al., 2002).
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Significant land masses of deserts and semi-deserts of the republic make up about 60
% of the entire territory (Tumlert et al., 2023). Of these, 188 million hectares are used as
various types of pastures (spring-summer, autumn-winter, year-round, distant seasonal).
Of the total area of pastures, 111 million hectares are considered watered, which does
not correspond to their true state since 1992.

After the change of ownership, a significant part of the pastures was leased or
privatized. These are mainly pastures around rural settlements where livestock farms
of small cattle (SC) were located (Priymak, 2002). The removal of restrictions on the
number of animals kept in the backyard has led to uncontrolled grazing and now more
than 60 % of pastures have been degraded, which in turn has led to a sharp reduction
in the number of small cattle. If in 1990 the livestock was about 41 million heads, then
at present it is less than 10 million heads. Almost 20 million wild animals (saiga) have
practically disappeared, of which about 20 million grazed on pasture areas. In general,
100 million hectares of pastures were classified as land users, and 80 million hectares
of pastures (mostly seasonal distant pastures) were classified as State Reserve lands,
are owned by states, and for more than 30 years are not used for grazing small cattle
(Ustabaev et al., 2022). These territories (sparsely populated) belong to the desert and
semi-desert regions of the Republic of Kazakhstan (Betpak-Dala, Sary-Aka, northern
Muyunkums, Kyzylkums, the eastern coast of the Caspian Sea, etc.) and are provided
with underground water resources sufficient to supply seasonal distant pastures (Smolyar
et al., 2012).

In previous years (2009-2017), the Institute of Hydrogeology and Geoecology
named after U.M. Ahmedsafin, studies of pasture arecas were carried out to assess
natural renewable resources and groundwater reserves with salinity up to 1-3 g/l, 5 g/,
and above. The Kazakh Scientific Research Institute of Animal Husbandry and Forage
Production (KazAHRP) carried out work on the assessment of feed yields (Askernia,
1989). The Kazakh Scientific Research Institute of Water Economy (KazSRIWE) carried
out a partial certification of drinking points with their coordinated reference, assessment
of the technical condition, and the necessary funding for the repair of existing and
construction of new watering facilities (Tumlert et al., 2020). The same institutes jointly
carried out work on assessing the degree of pasture degradation and measures to organize
the grazing of small cattle (watering radius, watering frequency, physical and chemical
parameters of water, etc.) (The Scientific research reports Scientific substantiation
of the pasture watering system based on GIS technologies for the intensification of
transhumance animal husbandry/Final research report of KazSRIWE, 2017).

The adopted Law of the Republic of Kazakhstan “On Pastures” (Ne 47-VI of February
20, 2017) provides for the consolidation of livestock farms and the organization of
transhumance of small cattle (except for breeding stock) to distant seasonal pastures
(regional, district, rural akimats) in order to increase the number of livestock and
preserve about village territories from degradation (Asanov, 2001). In this case, you can
use the preserved cattle routes (Zhurba, 2014).

The desalination plant was developed taking into account the requirements for the
technological scheme of purification from particles suspended in water, desalination
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with a salinity of source water from 3 g/l to 18 g/l, water intake from mine, tube wells,
and open sources, as well as requirements for the power supply scheme (Shevchenko,
1989).

Results

One of the ways to solve the problem of water supply to pasture areas can be the creation
of'a desalination plant with a reverse osmosis desalination module (Tumlert et al., 2018).
The use of such an installation will make it possible to desalinate the required volume of
drinking water (SanPiN — 3.02.002.04 "Sanitary and epidemiological requirements for
water quality of centralized water supply systems"/Order of the Ministry of Health of
the Republic of Kazakhstan Ne 506 dated June 28, 2004). (Khusainov, 2013)

Such a desalination plant with a reverse osmosis device was created at KazSRIWE
and is currently undergoing production tests (Figure 1.2). Shepherd brigades will be
supplied with high-quality disinfected drinking water by alternately bypassing watering
points (Ustabaev et al., 2021).

Fig. 2 - Production tests of a mobile desalination plant in the Suzak district of the Turkestan region
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Discussion

The mobile reverse osmosis desalination plant is designed for (Ustabaev et all, 2022):

- intake of naturally mineralized water from storage tanks at drinking points, mine,
tubular wells, and open sources;

- water desalination to the requirements of SanPiN — 3.02.02.04 "Sanitary and
epidemiological requirements for water quality in centralized water supply systems";

- disinfection of water due to high pressure in reverse osmosis devices;

- the possibility of lifting water from the source and supplying it to tanks or drinking
trays (in case of failure of pumping equipment at the drinking point (Ustabaev, 2022).

The installation is designed for use in conditions of a mobile nature of work on
dirt roads in areas with a shortage of fresh water. In the installation scheme, a reverse
osmosis method of saltwater desalination is used.

The use of desalination technology makes it possible to use all types of groundwater
and exclude the delivery of drinking water by water carriers (low quality, the possibility
of secondary pollution, high cost per 1 m® of water).

Conclusion

Drinking water for the shepherd's brigades can be obtained by desalination on a
mobile unit at the rate of 30 liters per person per day (drinking needs, cooking).

The development of large areas of remote seasonal pastures with the integrated
use of groundwater with the necessary organizational and scientific support will allow
shortly (5-10 years) to increase the number of livestock of small cattle and strengthen
food security for the production of meat and related products (wool, leather) (Ustabaev
et al., 2022). Even with a low yield of grasses and their low projective cover (30-60 %,
the load is 2—-3 hectares per head), it will be possible to increase the number of small
cattle to 20-30 million.
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