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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. As a result of the research, the vegetation cover of the Chingirlau district
of the West Kazakhstan region was studied, where geobotanical, floral and ecosystem
studies were carried out in a complex on the territory of the Chingirlau district of the
West Kazakhstan region using generally accepted techniques and GIS technologies.
On the basis of ecosystem analysis and GIS technologies, a vegetation map has been
compiled, boundaries have been defined, and recommendations aimed at restoring and
preserving vegetation cover have been given. The study of plants was carried out at the
sites by the route method in combination with stationary studies of key sites. During the
expedition survey of the studied territory, material was collected for an inventory of the
flora of higher plants, in the form of preliminary lists for all surveyed points and selected
contours of the preliminary map, as well as herbarium material to clarify the taxonomic
affiliation of groups difficult to determine in the field. In the plant composition, one has
to observe phytocenoses composed of both typical inhabitants of the steppes and plants
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located on the border of their range. Some consequences of anthropogenic impact are
observed in the study area. Overgrazing takes place directly near settlements. Almost
all types of economic activity lead to various violations of the spatial structure or
organization of ecosystems. Recommendations for the conservation of biodiversity and
restoration of disturbed ecosystems of the studied territory are given.

Keywords: vegetation cover, GIS technologies, biodiversity, flora, habitat,
ecosystem, rural district
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Aunnoranusi. 3eprreyaid HoTmxkecinae bareic Kazakcran oOmbicwl LlbHFBIpIay
ayAaHBIHBIH ©CIMIIK KaMBUIFBICHI 3€PTTENAl, OHIAa Te000TaHUKAIBIK, (PIOPUCTHKAIIBIK
XKoHe HJKoXkKyHenmik 3eprreynaep bareic Kazakcran oOmbicel 1lbiHFBIpIay aymgaHsl
ayMarbIHIaFbl KeUICHE >Kalbl KaObuiganran omictepi meH ['AXK TexHonorusiapst
apKbUIBl KYprizinai. OxoxkyheHi Tannmay skoHe ['AXK TexHonmorusnapelH KoJIaHy
HETi31HJe OCIMIIKTep KapTachl KYpacTHIPBULIBI, MIEKapalapbl aHBIKTAIIbl, ©CIMIIK
KaMBUIFBICHIH KaJllIbIHA KEJTipyTe oHe caKTayra OarbITTalFaH YCHIHBICTAP JKacallbl.
OciMaikTepai 3epTTey ayMarblHIa HETi3r1 ydacKenepai CTalnOHApIbIK 3epTTeyAepMeH
Oipre MapHIpyTTBIK OHICHEH JKYPri3iai. 3epTTeNeTiH ayMaKTbl O3KCIEeTULMSIBIK
3epTTey OapbhICHIHIA >KOFaphl CaThIIAFbl OciMIIKTep (UIopachlH TYreHzey YLIiH
Marepuanap >KHHaKTalAbl, OapiiblK 3epTTENreH HYKTENep YIUiH ajiblH ana Ti3imMuep
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KOHE aJblH ajla KapTaHblH TaHJAIFaH KOHTypJapbl TYpiHIE, COHIail-ak namana
AHBIKTAy KUBIH TONTAPIblH TAKCOHOMISUIBIK THICTINITH HaKTbUIAy YIIiH repOapuii
MaTepuabl KUHAIIB. OCIMIIK KypaMbIHAA NaNaHbIH TUITIK MEKEHACHTIHAEP] peTiHae
KYpbUTFaH (UTOLIEHO3JapAbI, XKoHE OJaplIblH Tapaly apeall MIeKapachlHAa OpHalacKaH
eCIMAIKTEepi 3epTTeNreH. 3epTTeNeTiH ayMaKkTa aHTPONIOTeHIIK 9CepAiH KeHbip cangapsl
Oaiikanansl. [1laMagan TIC MaJ jKalo TiKeNeH el MeKeHIepre )KaKbIH Kepae KYpPei.
[apyambuiblK  KYpri3y KbI3METTIH OapiblK Typiepi SKOXyHenepHiH KeHICTIKTiK
KYpPBUTBIMBIHBIH HeMece YWBIMBIHBIH Oenrini Gip Oy3bulyblHa oKeneni. 3epTTeNeTiH
ayMakTa OMOOPTYPJIUIIKTI cakray oHe OY3bUIFaH JKOXKYHelepAl KallblHa KeTipy
OolibIHIIA YCHIHBICTAP OepiIreH.

Tyiiin ce3mep: ecimaik xambutrbichl, [AX TexHonorusmapsl, OHOSPTYPILNIK,
¢iopa, TIpLILTIK €Ty OpTachl, IKOXKYHe, aybUIIBIK OKPYTi

Mynaenep KakTbIFBICHI: ABTOPJIap OCBI MaKajaa Myaaesiep KaKThIFbICHI )KOK JeTl
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Annoranusi. B pesynbrare mccienoBaHuid ObT M3y4eH pacTUTENBHBIN MOKPOB
Yunrupnayckoro paiiona 3ananHo-Kazaxcranckoil 0071acTH, re B KOMITIEKCE TPOBEICHBI
reoboTaHNuECKUE, (QIOPUCTUYECKHE U IKOCHCTEMHBIC HCCIICOBAHUSI Ha TEPPUTOPHH
Uunrupnayckoro paiiona 3amagHo-KazaxcraHckoil o007acTH ¢ HCHONB30BaHUEM
obmenpuHAThIX MeToauk U ['MC-texnonoruii. Ha ocHOBe 3KOCHCTEMHOTO aHamu3a U
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I'MC-texHonoruii cocraBieHa KapTa pacTUTENBbHOCTH, ONPEAETCHb TPaHUIbI, JaHbI
PEKOMEHIalliY, HAIPABJICHHBIE HAa BOCCTAHOBJIICHHE U COXPAHEHUE PACTUTEIILHOIO
nokposa. M3ydeHue pacTeHUN MPOBOAUIOCH HA y4aCTKaX MapLIPYTHBIM METOAOM B
COUYETAaHUU CO CTAUOHAPHBIMHU HUCCIICJOBAaHUSAMU KIIIOYEBBIX Y4acTKOB. Bo Bpems
SKCIIEANLIMOHHOTO 00CIEeOBAaHHS UCCIELyeMOl TeppUTOpUu ObLT coOpaH Marepuant
IUIs. MTHBEHTapu3aluy (IIOpH! BHICIIMX PACTEHHIA, B BUIE NPEIBAPUTEIbHBIX CIHCKOB
0 BCeM 00cCIeTOBaHHBIM TOYKaM U BBIJEICHHBIM KOHTYPaM HpeiBapUTeNbHON KapThl,
a Takxe repOapHOro Marepuaia IJsl YTOUHEHHs TAKCOHOMUYECKOW TPUHAIEKHOCTH
CIOXHBIX B OIPENEIECHUU B IOJEBBIX YCIOBUAX TpYIIL. B pacTUTENBHOM cOCTaBe
MPUXOOUTCSA HAOMIOAATh (UTOLIEHO3BI, CIIOKEHHBIE KaK TUIHUYHBIMH OOHUTaTEISIMH
CTenel, TaK ¥ paCTeHUSIMU, HAXOAAIIMMUCS HAa IPAaHULIE cBoero apeaia. Ha uccnenyemoit
TEPPUTOPHU HAOIIOOAIOTCSl HEKOTOPBIE MTOCIEACTBHUS OT aHTPOIIOT€HHOTO BO3EHCTBUSL.
IlepeBbimac CcxkoTa HMMEET MECTO HENOCPEACTBEHHO OKOIO HACEJIEHHBIX ITyHKTOB.
IIpakTuyecku Bce BUABI XO3SKWCTBEHHON AEATEIBHOCTU IPHUBOASAT K TEM WM UHBIM
HapyILIEHUs M IPOCTPAHCTBEHHOW CTPYKTYphl WA OPTraHU3alUU DKOCHCTEM. JlaHbI
PEKOMEHAALUK 110 COXPaHEHUI0 OMOpa3zHOOOpas3us W BOCCTAHOBJICHUIO HAPYIIEHHBIX
3KOCUCTEM UCCIIENYEMON TEPPUTOPHUHU.

KiroueBsble ciioBa: pacturenbHblii nokpos, ' MC-texnonoruii, OuopasHoodpasue,
¢nopa, MecTooOHTaHHE, IKOCUCTEMA, CEBCKUN OKPYT

KonpuuKT nHTEpecoB: aBTOPHI 3asBIAIOT 00 OTCYTCTBHH KOH(IUKTa HHTEPECOB.

Introduction

The issue of further improvement of the environmental protection system is relevant
in the context of economic development and strengthening the use of natural resources.
Such agreements determine the need for further development of the network of specially
protected natural areas as an effective system of biodiversity conservation. To solve
these tasks, the Government of the Republic of Kazakhstan approved the "Concept of
development and placement of specially protected natural territories of the Republic
of Kazakhstan until 2030". Its goal is to preserve the biodiversity of the main animal
species, globally significant populations of steppes and semi — deserts, and to improve
the network of interconnected and protected areas in Kazakhstan (Salikhov, 2020a).

This concept is also aimed at preserving biological diversity, preserving all forms
of microorganisms, flora and fauna, as well as natural ecosystems and preventing their
transformation as a result of economic and other activities (Salikhov, 2020b).

The creation of a modern cartographic basis by traditional land-based methods will
require several decades and huge financial investments. The solution to this problem is
the integration of the efforts of departments, one way or another related to the production
of cartographic products. One of the components of reducing the time required to
create a cartographic basis is the transition to new technologies in cartographic and
geodetic production. This includes the transition to a geocentric coordinate system (to
autonomous methods of satellite coordinate determination) and the creation of GIS
using digital cartography (Salikhov, et al., 2020c).

Research materials and methods
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The purpose of the study is to study the current state of vegetation cover in the
territories of the Chingirlau district of the West Kazakhstan region.

Geobotanical, floristic and ecosystem studies were carried out in the complex on
the territory of the Chingirlau district of the West Kazakhstan region using generally
accepted methods (Alekhin, 1938; Methodological guidelines, 2007; Darbayeva et al.,
2003; Petrenko et al., 1998; Salikhov, 2017a; Salikhov et al., 2017; Salikhov, 2020d;
Salikhov et al., 2020f; Salikhov et al., 2022). The habitats of key plant species have been
studied, and the impact of negative factors on biological diversity has been assessed.

During the expedition survey of the studied territory, material was collected for an
inventory of the flora of higher plants, in the form of preliminary lists for all surveyed
points and selected contours of the preliminary map, as well as herbarium material to
clarify the taxonomic affiliation of groups difficult to determine in the field. During the
period of desk processing, the herbarium was determined using the published largest
botanical reports.

The nomenclature of species, genera and families is given in accordance with the
latest summaries. In the article, for brevity, only Russian names are used in places.

It should be emphasized that the flora of higher plants of the studied territory of the
Chingirlau district of the West Kazakhstan region has not been studied purposefully,
therefore, in preparation for the expedition and in the cameral period, scattered data
from various sources were used, mainly data from the Department of Botany of the
M.Utemisov WKSU and their own field studies of various years were taken into account
(Salikhov, 2020a; Darbayeva et al., 2003; Petrenko et al., 1998).

Results and discussion

Our field studies supplement the data with new factual material. Generally accepted
and approved methods of geobotanical research were used during field work.

As aresult of the expedition research (the routes of which covered the territory under
study), during the field floristic research, we noted 67 species in May, and 116 species
in June. Personal herbarium collections and field observations of the author became
the material for research and generalization. After analyzing herbarium collections (the
collection of the herbarium of the M. Utemisov West Kazakhstan State University was
reviewed) and literary data on the flora of the studied territory, we identified 537 species
of vascular plants belonging to 66 families and 265 genera. However, this amount,
apparently, does not completely exhaust the entire species composition of the flora.

Steppe communities are distinguished by significant floral diversity. In their
composition, one has to observe phytocenoses composed of both typical inhabitants of
the steppes and plants located on the border of their range. Their vegetation cover has
features characteristic of this subzone — it is dominated by sod cereals (Stipa sarentana,
Festuca valesiaca, Agropyron desertorum), and semi-shrubs (Artemisia lerchiana,
Artemisia pauciflora, Kochia prostrata) are found with great abundance (Salikhov et
al., 2017; Salikhov, 2017a; Salikhov, 2020d).

In addition, the vegetation cover of the studied territory is characterized by the
complexity of soils, and the spread of halophytic communities characterized by high
diversity (Salikhov et al., 2022).
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The territory of the vegetation cover of the Chingirlau district of the West Kazakhstan
region is located in the steppe zone in the subzone of the northern deserts with a
continental-arid climate and insufficient moisture. Uneven precipitation, low relative
humidity, large temperature fluctuations, late frosts, strong wind activity — all this
causes the formation of xerophilic plant groups (Salikhov et al., 2020f).

The territory is poorly dissected by a system of beams, ravines and their numerous
screwdrivers. Gullies and ravines stretch from north to south and they are tributaries
of the Chingirlau River. The soil-forming rocks belong to quaternary sediments of
continental origin and are represented by yellow-brown carbonate clays and heavy
loams. The soil-forming rocks along the bottoms of gullies and gullies are alluvial
deposits (Petrenko et al., 1998).

Of the total flora of the West Kazakhstan region, 42.7 % of species (537), 54.4 %
(265) genera and 56.4 % (66) families are represented in the studied territory of the
Chingirlau district of the West Kazakhstan region. The richest in species are 3 families:
composite flowers, represented by 95 (17.3%) species, cereals — 54 (9.8 %) species and
haze — 42 species (7.6 %); a total of 191 (35 %) species (Table 1).

Table 1 - Leading plant families in the territory of Chingirlau district of West Kazakhstan region

Families Number of Fraction, %
genus species
Compound flowers — Asteraceae 34 95 17,3
Cereals — Poaceae 26 54 9,8
Haze — Chenopodiaceae 16 42 7,6
Legumes — Fabaceae 14 31 5,6
Cruciferous — Brassicaceae 19 30 5,4
Carnations — Caryophyllaceae 7 25 4,5
Rosaceae — Rosaceae 13 23 4.2
Umbrella — Apiaceae 13 19 3.4
Labiaceae — Lamiaceae 12 18 32

The study of plants was carried out at the sites by the route method in combination
with stationary studies of key sites for the most complete identification of flora. The
selection of research routes and the location of key sites were carried out taking into
account the completeness of coverage of various types of terrain and relief elements, the
presence of typical vegetation cover, the degree of its preservation, taking into account
agricultural activities.

The formation of the modern flora and vegetation of the studied territory was
influenced by many factors: the relative youth of the territory, its fragmentation,
the variety of landscapes, relief forms, composition and depth of groundwater, the
continentality of the climate, the features of the soil cover (the spread of salt marshes),
the presence of desalinated reservoirs, as well as human activity.

Figure 1 shows a geobotanical map of the Chingirlau district of the West Kazakhstan
region, which we created using GIS technologies based on scanned geobotanical maps
of the following rural districts; Akbulak, Aktau, Akshat, Almaznensky, Ardak, Aschysay,
Karagash and Shyngyrlau.
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The totality of information necessary for mapping vegetation cover structures
and their quantitative assessment is described in GIS databases. Data integration is
implemented through the spatial and attributive component in the form of: the results of
topographic and thematic maps. At the same time, the creation of attribute GIS databases
involves the digitization of thematic maps linked in a single cartographic projection (as
such, a topographic map of 1:25000 scale served as such). As a result of the work,
thematic maps and attribute databases of GIS were formed (Table 2).
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Fig. 1 — Geobotanical map of Chingirlau district of West Kazakhstan region
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Table 2 — Legend to the geobotanical map of the Chingirlau district of the West Kazakhstan region

Ne Plant associations

1 | Mixed-grain, with a predominance of sandy (John), Lessing and hairy grass
2 | Grass-grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered, Russian bedstraw, sandy
immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle wheatgrass, wormwood: Austrian

Granary-cereal with a predominance of comb-shaped granary

3
4 | Tyrsovo-cereal with a predominance of tipchak and Becker's oatmeal

5 | Hayfields with a predominance of swamp

6 | Shrub-grass-mixed grass with a predominance of caragana meadowsweet
7

8

9

Meadow-grass-grass
Cereal-mixed grass with a predominance of wheatgrass and rumps, sometimes of the east

Kovylno-chinozlakovaya-mixed grass with a predominance of volosnets, vostretsa and chiya

10 |Swan with a predominance of kermek

11 | Ephemeral, with a predominance of bluegrass, bulbous, volosnets

12 | Steppe grass-grass sometimes with wormwood

13 | Tyrsozlakovo-tavolgovaya

14 | Wormwood, with a predominance of green wormwood, Marshal and chagyr
15 | Wormwood, with a predominance of gray wormwood, Lerch and Austrian

16 | Mixed wormwood, with a predominance of black wormwood (low-flowered)
17 | Wormwood pasture with a predominance of solyanka and quinoa
18 |Sandy-pollen-cereal with a predominance of motley grasses and milkweed

The vegetation of the studied territory is represented by cereal, wormwood,
wormwood-cereal communities growing on open, flat plains (Fig.1 and Table 2). These
communities form wheatgrass, sagebrush, yarrow, granaries and grasshoppers, flax
and veronica. Elytrigia repens (L.) Nevski, Artemisia lerchiana, Achillea millefolium,
Agropyron, Stipa anomala, Linaria vulgaris and Veronica L. Near lakes and rivers on
chestnut saline soils, communities with a predominance of Suaeda calceoliformis, Salsola
australis and Salicornia europaea L. are developing, and Halocnemum strobilaceum
also grows in their composition. Along the depressions of estuaries, where there is
higher moisture, there is meadow-steppe vegetation with a predominance of Potentilla
L., Salvia officinalis, Adonis vernalis, as well as Rosa canina L. and Rhamnus cathartica
L. Typical wetland communities are spread over small areas, confined to brackish and
artificial reservoirs and consist of Phalaris arundinacea, Bolboschoenus planiculmis
and Calamagrostis. Woody-shrubby vegetation is found along depressions, in beams.
The basis of such communities is Populus deltoides and Ulmus glabra. In the coastal
strip of Lake Sorkol, vegetation is composed of Salsola australis, Phalaris arundinacea
and other plants.

However, at present, most of the plants of the territory, especially endemic ones,
have not been studied, so further screening of the flora should be continued and special
attention should be paid not only to the quantitative content, but also to the quality of
various substances and their biological properties.

The pasture factor has the most significant effect on the vegetation and soil cover
of the areas of the studied territory. It should be noted that modern methods of driving
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livestock often lead to overloading of pastures in some areas and underutilization of all
pasture resources in others.

Within the study area, pasture lands are characterized by some clogging, which is
expressed in an increased abundance of wormwood (Artemisia austriaca Jacg.), forked
grass (Potentilla bifurca L.) and knotweed (Polygonum aviculare L.s.). In addition, the
vegetation of pastures is distinguished by a low species diversity of various grasses
and low participation in the composition of legume (Fabaceae) herbage, and also,
participation in the addition of herbage of weed annuals (Lepidium perfoliatum L.,
Descurainia Sophia (L.) Schur. On these pastures, rare plants are distributed almost
everywhere - the drooping tulip (Tulipa patens Agardh et Schult. Et Schult. Fil.),
Andrzeevsky's carnation (Dianthus Andrzejowskianus (Zapal.) Kulcz.) and Schrenk's
tulip (Tulipa Schrenkii Rgl.). Overgrazing takes place on the territory directly near the
settlements of Akshat, Shyngyrlau, Akbulak, etc. The annual deterioration of the state
of pastures of public lands around settlements is due to the fact that:

1) the number of private livestock is growing annually;

2) cattle graze on the same pastures almost all year round, which is due to the fact
that two or three kilometers from the village the lands of peasant farms begin, which are
the private property of farmers;

3) the pasture areas where the main number of cattle could be kept are either not
watered, or are the private property of farmers;

4) uncontrolled felling of trees and shrubs.

The final stage of degradation of plant communities in pastures is expressed locally
around wintering grounds, summer livestock camps and watering places.

Irrational use of pastures and their excessive exploitation take place in the study area.
The reasons for this are, firstly, the lack of pasture turnover in agricultural formations
and, secondly, the lack of provision for many pastures with watering holes, due to
which the areas lying closer to rivers, wells and other water sources are systematically
overgrazed. The same overgrazing explains the appearance of sites under various
associations characteristic of the failure stage, confined to the remains of abandoned
settlements, old camps, destroyed wells that have failed and abandoned wintering
grounds. The type of such failures may vary depending on the habitat conditions and
the composition of grazed animals, to a lesser extent - on the initial association, since
often the same types of failures may occur in place of different plant groupings. This
similarity of the final results of digression at different initial stages suggests that at its
extreme stages a completely new, qualitatively different environment is created, which
has a decisive influence on the formation of vegetation in such areas, regardless of the
initial floral and other differences.

All types of slaughterhouses are extreme results of overgrazing, catastrophic in
terms of changes in vegetation cover. The depth of the changes that have occurred in
the habitat conditions is so great that all such failures are very persistent formations that
require a long time to restore vegetation, at least remotely resembling the original one.
Naturally, such excessively compacted grazing has been carried out and is being carried
out on relatively small areas, near the foci of livestock accumulation, and therefore the
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practical significance of these sites is very small; but they are important in that they
clearly show the consequences that unregulated, insufficiently planned grazing can lead
to.

The agricultural factor does not affect the soil and vegetation cover of the plots of
the studied territory, since the plowing of land is the complete destruction of natural
vegetation cover, it is not carried out on the plots due to improper organization of
peasant farms, taking into account agroecological zoning, climatic factors, as well as an
illiterate attitude to the suitability of land for agriculture.

Another type of anthropogenic impact is haymaking, as a result of which not only the
annual primary production of photosynthetics is alienated, but also a significant part of
the mortmass. Haymaking is carried out extensively, due to the area, without the use of
haymaking and improving agrotechnical measures.

Conclusions

To prevent the negative consequences of the impact of all these factors, a number of
environmental measures are proposed. These are specific measures for the conservation
of biodiversity and restoration of disturbed ecosystems of the study area, listed below:

1. Provide protection to categories of vulnerable plant species and species with
uncertain status for the region.

2. Prevention, timely detection and elimination of fires.

3. Provision of sanitary and epidemiological surveillance.

4. To carry out special work on the assessment of the current state of cultivated and
fallow lands and the organization of a special thematic layer of maps on agricultural
development of the territory. To carry out qualitative and quantitative accounting of
disturbed lands with annual fixation of the changes taking place.

5. Based on the assessment of the ecological situation, it is proposed to develop
a system of measures to improve the use of pastures. Livestock production can be
expanded in all landscapes of the area, as it is favorable for grazing. It is recommended
to regulate the pasture regime in the pasture system to preserve biodiversity.

6. To study the processes of restoring the vegetation cover of agricultural lands
that have been decommissioned, to develop proposals for the ecological restoration of
lands and the staging of experimental restoration work, as well as recommendations for
turning the steppe from a zone of risky farming into a zone of harmonious combination
of stable animal husbandry that spares the natural environment of agriculture.

7. In order to have an idea of the state of ecosystems and take timely measures to
prevent negative factors, it is very important to monitor the state of the habitat and
populations of the main representatives of the biodiversity of the territory.

All of the above activities will contribute to the conservation of the biodiversity of
the study area.
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