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IKos102uveckue npoucwecmeus npu ynpaseseHuu omxodamu ZOpHOdOGbIBGFOwelj npomslulJieHHOCmMu

BBeaeHue

AKTyaJIbHOCTb UCC/I€/JOBAaHUS B TOM, YTO F'OPHOA00bIBAIOIAsA IPOMBbIILJIEHHOCTD SIBJISETCSA
OJHUM U3 HauboJiee 3HAYMMBIX CEKTOPOB 3KOHOMHUKHM KaszaxcrtaHa. MHorouyucieHHble
NpeANpUsTUS BOBJIEeUYeHbl B HEIOCPECTBEHHYIO Pa3Be/IKy U [J00bI1Y, a TaKKe 06eCleuuBaT
JIOTUCTUYECKHWE OINepaluyd MO0 UCHO0Jb30BaHUI HeAp, 4YTO OOyCJA0BJIEHO OOJIbLIUM
pa3Hoobpa3ueM u3BjaeKaeMbIx pecypcoB. [[OMUMO ChIpbs, HEOOXOAUMOTIO /11 MTPOU3BO/CTBA U
noTpebJieHUs], B IPOMBIIIJIEHHOCTH 06pa3yeTcs LieJibli psiJi 0TXO0/I0B, BKJIIOYas L1JIaM, XBOCTHI
dJioTan My, BCKPBILIHbIE TOPOABI IPU OTKPLITON pa3paboTKe MeCTOPOXK/EeHHH, BMellaloliye
OPOABI IPU ,00bIYE N10JIE3HBIX HUCKONIAeMbIX U MHOTO€ Apyroe. OnacHble U HEONIaCHbIE OTXO/bI
OT 06BbIYM U MepepabOTKH MOJI€3HbIX UCKOMTAEMbIX Pa3/e/IS0TCS B COOTBETCTBUM CO CTAaTbel
338 Jkosoruvyeckoro kozekca Pecny6sinku Kazaxcran [1]. B 2022 rogy ropHoso6b1BaoIum
CEKTOP CTpaHbl Mpou3Besa 712,2 MJIH T OTX0/I0B, UTO Ha 242,3 MJIH T 60Jiblile, 4eM B 2021 rogy.
3a 3TO e BpeMs rOpHOJ0ObIBAOLMe KOMIIAHUU Npou3Bear 31,8 MJIH T OMacHbIX OTXO/0B,
4yTO Ha 24,7% 6osblue, yeM B 2021 roay [2]. [Ipou3BoCTBO ONACHbIX U HEONACHBIX OTXO/10B B
OCHOBHOM CB$I3aHO C IPeANPUATUAMU FTOPHOA00bIBAIOILEN TPOMBILILJIEHHOCTH.

CorsacHo «HalMoHa/IbHOMY JIOKJIaZly O COCTOSTHUU OKpPY>Karolliel cpeJibl U 00 UCI0JIb30BaHUU
npUupojHbIX pecypcoB Pecny6sinku Kasaxcran 3a 2022 roa», 06beM HeONaCHBIX OTXOJ0B
B Kasaxcrane yBesnnuuscsa Ha 51,5% no cpaBHeHuto ¢ 2021 rogoM. 3To HeABYCMbICJIEHHO
JIlEMOHCTPUPYET, KaK pa3BUBaJiaCb OTPAcC/Jb M KaK yBEJUYUBAJIUCh OOBbEMBI OTXOAOB, YTO
YCUJIMBAJIO BO3JeMICTBHE Ha OKpY»Karollyto cpeay [3].

Bricllilee pyKOBOACTBO CTpaHbl NOATBEPAWUJIO AaKTYyaJbHOCTb HpobsieMbl. [Ipe3upeHT
Pecny6simky KazaxcTaH yTBepAu/ KOHLENLUIO Nlepexo/ia CTpaHbl K «3eJleHOM 3KOHOMHUKE» B
Ykaze Ne 577 ot 30 mas 2013 roga. dTa cTpaTerus onpejessieT AeHCTBUSA MO0 OCYLeCTBJIEHUIO
nepexo/ia K «3eJleHOM 3KOHOMMKe», KOTOpasi OXBaTbhIBAaeT CJe/ylolide 06JIacTU: YCTOMYMBOE
VCII0JIb30BaHHE BOJHBIX PeCypCOB, pa3sBUTHE CHUCTEMbl YNpPaBJIEHUSI OTXOLAMH, CHHKEHUE
3arpsi3HEHUs BO3/lyXa, a TaKXKe 3allMTa 3KOCHUCTEM M ylpaBJjieHUWe UMM [4]. B nonosHeHue K
HallMOHaJBbHBIM MporpamMmaM KasaxcTaH noamnucan psj, MexAyHapOoAHBIX NPUPOL00XPAaHHbIX
COIVIalleHUH, B TOM YHCJIe peryjupyrouux obpauenue ¢ otxogamu. 10 ¢eBpans 2003 roza
NPaBUTEJNILCTBO MNPUHANIO 3aKOH N2 389, KOTOpbhIM MO3BOJIMJI CTpaHE MNPUCOEAUHUTBHCHI K
bBase/IbCKOM KOHBEHLIMM O KOHTPOJIe 32 TPAaHCITPAaHUYHOM IepeBO3KOM ONACHBIX OTXOA0B U UX
yZaneHueM. B pe3ysibTaTe ObLJIM yCTaHOBJIEHBI TPEOOBAHUS, BKJIKOYasi 0becriedeHUe TOro, YTOObI
IPOU3BOZCTBO OMACHBIX U APYTUX OTXOA0B ObIJIO CBEIEHO K MUHUMYMY C y4€TOM COL|Ma/IbHBIX,
TEXHOJIOTUYeCKHUX U 9KOHOMUYECKHX coobpakeHui [5]. [locnegHue co6bITUSA CBUAETENBCTBYIOT
0 TOM, YTO NPABUTEJNbCTBO CTPaHbl OCO3HAET HEOOXOAMMOCTb HaJJiexallero obpauieHus ¢
0TXOJaMH [iJisl obecriedeHUs1 0JIrOCPOYHOr0 Pa3BUTUS U OXPaHbl OKPYXKalolllel cpesbl.

MeToa0/10TUA
O3epo CopkoJsib pacnosiokeHo Mexay KapbepoMm AO «llakimepaen» u KpacHoropckum

pyaHukoM B KambimimHckoM paiioHe KocraHaiickoil o6siactd, B 60 KM K 1Oro-zamagy oOT
JlucakoBcka ¥ B 156 kM k woro-3anagy ot Kocranasa (puc. 1). AO «lllaiimepaen» siBisieTcs
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podyepHuM npegnpustueM TOO «KasuuHk». MecTopoxJeHWe OKHUCAE€HHBIX CBUHIJOBO-
LIMHKOBBIX PYA, OTKpbITOE B 1992 roay, ABJigeTCA YHUKAJBHBIM 110 COZEpPKaHUIO IIMHKaA (B
cpenHeM 6osiee 20%), He UMeOIUM aHasnoroB B KasaxcraHe u ctpaHax CHI. MecTtopox/eHue
pa3pabaTbIBasIOCh OTKPBITHIM CIIOCOO0M, HA TEPPUTOPUH UCCIe0BAaHUSA HAXOAATCA Kapbep U
oTBaJibl. Pesibed MECTHOCTH paBHUHHBIM, abCOJIIOTHbIE BBICOTHI KoJs1e6/t0TCs oT 240 0 247,5
M. JlangmadT, OKpyKalolKUi CBaJIKy, CJI0KEH O3€pHBIMU BIaJWHAMH M HEOOBIYHOW CEThIO
OBparoB U 6asok [7, c. 9].

PucyHok 1. CHyTHUKOBBIA CHUMOK MeCTONOJIOKeHMsI 03epa CopKoJib

[llaxTHbIE BOABI COOUPATMCH U TPAHCIOPTHUPOBATHUCH C MOMOILIbI0 CUCTEMBI BOZ03abopa
[[lanmMaHCKOTO NPYyAa, pacnoJIoKEHHOI0 HelaJIeKO OT 03epa. B TeueHMe MHOTUX JieCATHIETHUH
laxTHble BoAbl U3 KapbepoB N2 3 u 1 KpacHoropckoro pyaHuka KBPY (AO «AnroMUHUN
KazaxcTan»)copacbiBanucbBo3epoCopkosib. HapaHHUX3TanaxuccaeJ0BaH U MECTOPOXKAEHUS
[llarimepAeH Uccaen0BaTe M NPOAHAJIU3UPOBA/IA NOTEHMAJIbHbIE YTPO3bI, CBI3aHHbIE C 3TUM
BoZloeMOM. OHHM pacLieHUIU 3TO KaK CEPbE3HYI0 OMAaCHOCTb, OCKOJIbKY 3TO MOIJIO IPHUBECTH
K Cepbe3HOMY 3arpsi3HeHUI0 TOPHbIX BbIPAOOTOK, B YaCTHOCTH, MecTopoxKaeHus lllaiimepaeH.
JTa oleHKa NOCAYKUJIa OCHOBOM [IJI1 IPUHSTHUSA pelleHUsl 0 COpoce KapbepHbIX BOJ U3 3TOr0
MecTa B 6acceiiH o3epa Kosnapikona [7, c. 11].

Jo 2008 roma miaH ocyumeHHWs KapbepoB KpacHOropckoro pyzHuKa IpeaycMaTpUBall
OTKPBITYI0 JPEHAKHYI0 CUCTEMY CO CJOXHBIMH OTCTOMHHMKAMU W BOJIONOHXKAIOIUMU
KOJIOZALIAaMH, TIOAKJIIOUEHHBIMHU K 00Llell HAalOpHOW TpyOe, MpoJiokeHHOU K 03epy COpKoJib.
[TocnesHui 6bL1 NOCTpPOeH Ha QyHJaMeHTe OJHOMMEHHOrO NMPUPOJHOIO 03epa, KOTOpOeE,
IIOMHMMO LIAaXTHBIX BOJI, MUTAETCS 3a CUET IaBOJAKOBOI0 CTOKa C 1ora no lllaimMaHckoMy oBpary
Y MOXET NPOoNycKaThb A0 3,5 MJIH M3 BHellIHeH BO/[bl B MHOT'OBO/IHbIU I'o/l. BeceHHee M0JIoBO/ibe
1994 ropia nprBesio K lepenoiHeHUo 03epa COpKoJIb U 3aTOMJIEHUIO JIECONI0JIOChl HA CEBEPHOM
6epery BOJ0OXpaHUJIMILA, YTO NOTPe6OBaJo HEMEJIEHHOI'0 CTPOUTEIbCTBA 3arpaJUTe/bHbIX
Jnamob [8, c. 2].
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PaspaboTka Kapbepa Ha MeCTOPOXJeHUH Oblaa 3aBepiieHa B 2011 roay. OcraBuivecs
Jl0ObITbIe HE0OPabOTaHHbIE3aJ1€2KM KOHLLEHTPUPYIOTCS BPy/A00TBaIax,IJje pyiau3MesbyaeTcs
Y HallpaBJsieTcs Ha JaJibHelly0 nepepaboTKy. BasyHbl BCKPBILIHbIX NOPOJ, U3BJI€YEHHbIE
Y3 HeJp NpU pa3paboTKe 3aMacoB, CKJAAAbIBAOTCA B OTBaJ MOPOAbI Ha moBepxHOCTU. Ha
Hadasio 2023 rofa ocTaTKU TOBAapHOM pyZbl Ha OTBaJaX Kapbepa lllaimepaeH cocTaBasT
932,6 Mmau T [7,C. 12].

CoTpyaHuku «HenpaBUTeIbCTBEHHOTO 3KoJloruyeckoro poHjia uMenu B.M. BepHazckoro
B Pecnyb6sirike KazaxcTaH» ONpOCHJIM MECTHBIX KUTeJIeH, KOTOpble 3asiBUJIM, YTO BOJOEM
elje cyiectBoBas B nepuof ¢ 2000 nmo 2005 roa, HaNoOJIHASCh B MEPUOABI 0OJI0BOAbS [9, C.
17]. CnyTHUKOBOE U300paXkeHUe paiioHa ucciaefoBaHus 3a 2014 roj HarIgHO OKa3bIBaeT
HaJIM4Me BOAbI B 03epe, 0JHAKO pa3Mep CaMoro BoJ0eMa 3HaYUTEJNbHO MeHbIIE 10 CPABHEHHUIO
C mpeJblAYLIUMHU IEPUOAAMHU (pHC. 2).

PucyHok 2. CHnyTHHMKOBBI/ CHUMOK paiioHa uccjieaoBaHus B anpeJie 2014 roaa

K 2015 rony o3epo CopkoJib MOJHOCTBIO BBICOXJIO, O YEM CBHU/ETEJNbCTBYIOT MOCJIEJHUE
CIyTHUKOBbIE CHUMKU. Ha cieayromeM CyTHUKOBOM CHUMKe, CAeJlaHHOM B amnpeJse 2022
rojia (Bo BpeMsl BeCEHHEro NoJI0BOJbs), 03ep0 KaK TaKOBOe He M300paKeHO, U HeCKOJIbKO
aBTOMOOMJIbHBIX JJOPOT NlepeceKaroT BbICOXIlIee JHO BO BCEX HAaNpaBJeHUsX (puc. 3).

PucyHok 3. CnyTHMKOBBI/ CHUMOK paiioHa uccjieaoBaHus B anpeJie 2022 roaa
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YT0o6BI HCCAe0BATh MpoIecchl Mcuye3HOBeHUs o3epa CopkoJib, ¢ 2004 no 2020 rog c
NOMOLIbI0 MporpaMMHoOro obecnedeHusi Google Earth Pro 6puin u3y4yeHbl CyTHUKOBbIE
uzobpakenus [10]. MecTonosioxkeHre pailoHa NPOBeJieHUsI UCCJIeJOBAaHUU ObLIO ONlpesiesIeHO
nyTeM 0ObeIMHEHUs] ONIUCAaHUSl 0O'bEKTA MCCIe[J0BaHUA C reorpadpuiecKuMy KOOpAUHATaMHU
caMoro o3epa. 3aTeM ObLIU BblJieJIeHbl KOHTYPhI 03epa: BO BpeMs MaBo/Ka, MPOMbIIIJIeHHbIE
30HbI AO «Illaiimepaen» u KpacHoropckoro 6okcutoBoro pyaHuka AO «Anmtomunui Kazaxcran»,
a Tak)e OTBaJibl TOPHOU MmopoAabl. MHCTpyMeHT «/[06aBUThb MOJHUTOH» MO3BOJISI 0YEPTUTh
KOHTYPbI 00b€KTOB M noAnucaTh Ux. [Ipu noctpoeHun kKoHTypa o3epa Copko/ib B KauecTBe
OCHOBBI ObIJT UCMIOJIb30BaH CIIyTHUKOBBIA CHUMOK MCC/I€IyeMOT0 Y4acTKa, cAelaHHbIi B 1985
roZly, NOCKOJIbKY BbIOpaHHbIM MacCIITab BK/IOYAET TOJbKO MOMEHTAIbHbIN CHUMOK MECTHOCTH
BO BpeMs MaBojika. YTOObl 04EPTHUTh KOHTYPbl GUPM, ObLI UCIO0JIb30BaH CaMblil MOCAEJHUN
CHUMOK - B JJaHHOM CJlyyae COYTHUKOBBIK CHUMOK 2022 rozaa, KOTOpPbIM OXBaTblBaJ BCHO
TEPPUTOPHIO MPOMBIIIJIEHHBIX 00'bEKTOB.

YToO6Bl OLEHWThb AMHAMUKY Pa3BUTUSL HUCCAedoBaTesbCcKoro oobekta ¢ 2004 nmo 2020
roji, BAXKHO YAAJUTbCS OT MOBEPXHOCTU 3€MJIU, MOCKOJIbKY UMeeTCsl 60Jibllle CyTHUKOBbBIX
dororpaduii ob6bekTa B MeHblIeM MacuiTabe. 3aTeM ¢ nomoubi GyHkuuu «IlokasaTb
uctopudeckue gororpadpuu» ObLIM MOJTYYEeHbl M300paKeHUs MpeAlIecTBYIOIIUX JeT. [
COXpaHeHU S MOJy4YeHHBIX JJAHHBIX ObLJI UCII0JIb30BaH UHCTPYMEHT « COXpaHUTb U300 parKeHUEN.
15l moJly4eHHs BbICOKOKaueCTBEHHbIX GpoTorpaduil 6b11M BHECEHBI HEKOTOPbIe U3MEHEHUS:

Kommac 6b1s1 HalpaBJ/ieH TOYHO Ha CeBep;

Mactab 6611 onpeziesieH B 7 KM;

Ha3BaHusa Ha kapTe W ycJ10BHble 0003Ha4YeHUs ObLJIM CTEPTHI, TAK KaK B 3TOM He ObLIO
HeoOXO4UMOCTH.

Takum 06pasoM, 661710 cobpaHo 17 n306pakeHUH MecTa uccieloBaHus. 3aTeM ¢poTorpadpuu
ObLIN 00'beIMHEHDI B PUJIbM, YTO TO3BOJIUJIO HAM YBU/JIETh HE TOJIbKO IUHAMUKY UCY€3HOBEHU S
03epa, HO M aHTPOINOreHHYI0 MoAudUKaLMI0 OKpyKatolleld MecTHOCTU (puc. 4). Kpome Toro,
6611 creHepupoBaH UHJeKc NDWI, 4To6bl MaTeMaTU4YECKHU MO TBEPUTh, YTO BOJIOEM BBICOX.

Google Earth

PucyHok 4. CHyTHUKOBbIY CHUMOK paiioHa uccjaegoBanus 3a 2010 rog,
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B 3TOM Hcc/ieJ0BaHMU UCNOJIb30BaJIC HOPMaJU30BaHHbIM MHJEKC PAa3HOCTH BOJOEMOB
(NDWI), koTOpBIF LIMPOKO UCNOJIb3YeTCA AJis U3MEpPEeHHUs COlepKaHUs BOJbl B PaCTEHUAX U
oOHapy>XeHHs BOJHbIX 00'bEKTOB Ha MOBEPXHOCTU 3eMJsd. IPdekTBHOCTH NDWI 0co6eHHO
BbICOKA B pallOHax C BBICOKMMH CeJIbCKOX03IICTBEHHBIMU NI0OKa3aTeJI MU U [IJ11 MOHUTOPUHTA
M3MeHEeHHUH B BOAHBIX pecypcax.

®opmyia a1 pacuyeta ungekca NDWI cinenyromas:

(GREEN - NIR) .
(GREEN + NIR) (1)

NDWI=

rae: GREEN - orpakeHue B 3e/ieHOM KaHaJle;

NIR - oTpakeHue B 6JIM>KHEM UHPPAKPACHOM KaHaJle.

Jnsa monydyeHUs1 HeOOXOJUMBIX JAaHHBIX ObLIM HCIOJIb30BaHbl CIIYTHUKOBBIE CHUMKH
Landsat 7 u Landsat 8, goctynHble yepe3 miatdopmy EarthExplorer. CnyTHuk Landsat 7
coiep>UT cnekTpaibHbii KaHal GREEN kak yactpb kaHajsa 2 (0,52-0,60 mkMm), a kaHas NIR
npezjcraBJjeH B kaHase 4 (0,77-0,90 mkm). /lnsa Landsat 8 3Ty JaHHbIE COOTBETCTBYIOT KaHaly
3(0,53-0,59 mkM) g1 GREEN u kanany 5 (0,85-0,88 mxm) auist NIR [11].

[locne ckayuMBaHus H300pakeHUM ¢ ucnosb3oBaHueM EarthExplorer pacuer NDWI
NpPOU3BOJUJICA B MporpaMMHOM obecrniedeHuu ArcGIS dyepes nHctpymeHT Raster Calculator,
KOTOPbIH MO3BOJISIET BBINOJHUTL HEOOX0AMMble apudpMeTUUYeCKHe ONepaliii C pacCTPOBbIMHU
kapTtamu. [Ipouecc pacyera BKJIIOYaJ 3arpy3Ky COOTBETCTBYIOLIUX KaHaJsOB, BBINIOJHEHHE
pacyeTa N0 yKa3aHHOW ¢opMy/sie U COXpaHEeHHe IMOJIYyYeHHbIX [AAaHHbIX B BHJE HOBOIO
pactpoBoro cJsos (puc. 5).

i rpaduyeckoro npejcTaBJeHUs U JlaJibHEUIero aHajJu3a pe3y/bTaToB HCI0Jb30BaJlach
nporpamma QGIS. ITOT HHCTpyMeHT ob6ecledyuBas BO3MOXKHOCTH /[Jisl BU3yaJM3alluy,
co3/laHus KapTorpadpuyeCcKrux KOMIO3ULMU M aHa/IM3a NPOCTPAHCTBEHHBIX JAHHBIX, YTO OBLIO
KJIIOUEBBIM /IJI1 UHTEpIpPeTalui U3MeHEeHU ! B pacipe/iesieHUY BOJHBIX PeCYPCOB.

JlaHHBIA MeToJ, MO03BOJISeT HAMVIIAHO OLEHWUTb paclpefesieHHe BOJHBIX peCcypcoB Ha
ucciielyeMoy TeEpPUTOPUH, a TaKXKe OTCAEXKUBATh JMHAMUKY U3MEHEHUN 33 UHTEepPeCYLIUN
epuoz,

PucyHok 5. 3HayeHnue unaekca NDWI s o3epa Copkos B 2010 roay
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PesyabsraThl 1 O6CyKaeHHue

JlnHaMuKa ncyesHoBeHud o3epa Copkosb ¢ 2004 no 2020 rof nokasbiBaeT, YTO BOAOEM HayaJl
6b1cTpO BhIchIXaTh B 2011 rogy v nosiHocThio o6Mesien k 2015 rogy. C 2016 mo 2020 rofg o3epo
ObIJI0 3aM0JIHEHO, XOTS €ro 06'beM He yBesnunJcs A0 ypoBHA 2011 roga. O60611eHHbIE KapThl,
ocHOBaHHbIe Ha uHAekce NDWI, naroT Te ke pe3ysibTaThl. B TO ke Bpems, HauuHad ¢ 2011 roaa,
doTorpaduu 1 KapThl IOKA3bIBAIOT HAJIMYHE HOBOI'0 BOJl0EMa K I0T0-3aMay OT iHa 03epa. ITOT
00bEKT pacTeT B pa3Mepax U He ucue3dHeT 0 2020 roga. Ha cnytHrkoBoM cHuMKe 2022 roza
TaK>Ke BU/IHO BOJIOXpaHUJIM1LILE PSALOM C MECTOM IPOBeJleHUs UcciejoBaHU. OO beKT MOSIBUJICSA
B Kapbepe MecTopoxaeHus lllaliMmepeH noce npekpauieHus JesTeJbHOCTU NPeANpUSATHSA B
2011 roay. B nmocsienytoiue rofibl pa3paboTka MeCTOPOXAEHHUS He BeJsiach, HO BCKPbIIIHbIE
NOpOoAbl U3 OTBAJIOB MepepadbaThIBaJUCh AJiS MOJyYeHHUs] CBUHLIOBOTO KOHILleHTpaTa. bosee
TOT0, 3allMCH MOKAa3bIBAIOT, YTO A0 3aKPbITHUSA NPEANPUATHS MUHEpPaJIM3aLMs BOAbI B LIaXTe
COOTBETCTBOBaJIa NOKasaTessaM BoJbl U3 o3epa Copkosib. B xo/e mosieBbIX HcCC/ef0BaHUU
CHelUaJUCThl BCTPETUIUCH € cOTpyAHUKaMHU AO «lllaimepaeH», KOTOpbIe 3asiBUJIH, YTO 03€PO
NUTAeTCs U3 MOJ3eMHBIX UCTOYHUKOB. [loA3eMHble BOAbl BNajald B Kapbep, HAMOJHASA U,
BO3MOXKHO, 110 CE€H IeHb IUTAIOT €ro.

O3epo CopkoJib ObLIO YTEPSHO B pe3y/JbTaTe OCTAHOBKU J00BIYM HAa MECTOPOXAEHUHU
[llaiimepgeH. [locie 3aBeplieHHs paboOT Kapbep JOJKEH Oblj ObITh 3achbilaH BCKPBIIIHBIMU
nopoAaMu, 4YToObl NpeJOTBPAaTUTh NONaJaHue IPYHTOBBIX BOJ, B LIAXTY, KaK TOro TpebyeT
JKosiornueckui Kogekc Pecnybsinku Kasaxcras.

B wnesoM, mouBbl UMeWT HeWTpasbHYI cpeny. [louBbl 4Ype3BbIYAMHO 3acOJIEHBI; THUI
3acosieHusa 0 cofoBoe, 0 4eM CBHUJETEJbCTBYET BBICOKOE COZep»KaHHe TyCTOrO OCajKa M
yZleJibHas 3JIeKTpUUYecKass IpoBOAMMOCTD, cocTaBiswouiasgs 1980 mMCm/cm. [louBa comepXUT
MUHUMaJIbHOE KOJIMYECTBO TyMyca, HO MPU 3TOM OoraTta NUTATEJbHbIMU BelllECTBAMU,
KOTOpble JIeTKO JOCTYyNHbL. Ee MOXHO uCIOJIb30BaThb B KayecTBe MOYBEHHOM [00aBKHU
uiu yaobpenus. OfHako KapboHaTbl U 6GMKApOOHAThHl HauboJiee SAO0BUTHI [IJi1 paCTEHHUM.
['panysioMeTpuyeckuid coctas, no KaumHckoMy, npezcTaB/sieT cOO0M JIeTKMU CYIJIMHOK. B
11eJI0M, XapaKTep N0YBEeHHbIX I0Ka3aTeJied CBUZeTeJbCTBYET O TOM, YTO [10YBa He HAChILa/1ach
BO/IOM B TeYeHHE HECKOJIbKHUX JIeT. Pe3y/ibTaThl UCNIBITAHUW B COOTBETCTBUH C IPOTOKOJI0M NO
74P npuBejeHbl B Tabule 1.

Ta6auna 1. OCHOBHbIE MOKa3aTe/J U NOYB GBIBIIMX JOHHBIX OTJI0XKeHUH [9]

Ne HauMeHOBaHUe dakTH4ecKue pe3syib- IIpeBbilienue MK
nokasareJjien TaThbl

1 HuTpuTHBI# a30T, 66,10 Bricokoe
MT /KT
[ToaBuxHBIN docdop, MI' /KT 43,96 [ToBbIllIEHHOE
[ToABU>KHBIN KaJIUH, MT' /KT 493 O4eHb BbICOKOE
[ToaBW>KHas cepa, 135,79 OyeHb BbICOKOE
MT /KT
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5 I'ymyc, % 2,00 Huskoe
6 pH (KCI) 7,23 HeliTpasibHoe
7 *pH 7,58 HeliTpasibHoe
8 KanbLuii B BogHOMU 11,75 (0,235%) -
BBITSDKKe Mr-3KB/100 1
9 Maruuii B BogHOH 2,00 (0,0244%) -
BBITSDKKe, Mr-3kB/100
10 | HaTpu#, Mr-aks/100r 7,62 (1,75%) -
11 | Xnopuabt MMoJib/100 r 2,2 (0,0781%) -
12 | Cyabdatsl, MMosb/100 T 4,1 (0,197%) -
13 | YmesnbHas aJieKTpUYecKas 1980 -
npoBOAUMOCTb, MCM/cM
14 | Kap6oHaTbl B BOAHOU BHITS)KKe, | He o6HapykeHO -
Mr-s3ks/100 r
15 | T'uapokap6oHaThI B BOAHOU 166,9 (10,2%) -
BBITSKKe, Mr-3kB/100 T
16 [1J10THBIN OCTAaTOK BOAHOM 1,212% -
BBITSKKHU
17 | Opranuueckui yriaepos nouBbl | 1,16% -
18 | 'paHy/soMeTpuUUYeCKHI [ToTeps npu 06paboTKe
COCTaB MOYBbI -13,584%,
1-0,25 MM - 59,95%,
0,25-0,05 mm - 9,745%,
0,05-0,01 mm - 1,308%,
0,01-0,005 mm - 0,388%,
0,005-0,01 mm -2,472%,
<0,001 MM - 26,136%
[Tecok - 71,005%,
[nuHa - 2,859%,
Un -26,136%

[IpuMeyaHue: CocTaB/ieHO Ha OCHOBe JIaHHBIX U3 [9].

BbL10 N3y4yeHO cofiep>kaHue B IOUBE CeAYIOIIMX KOMIIOHEHTOB: HUTPUTHBIN a30T, pocdop,
kasnui, cepa, rymyc, pH (KCI), pH kanbiys, Maruus, HaTpusl, XJIOPU/0B, CyJ1baTOB, yAebHas
3JIEKTPONPOBOAHOCTD, KAPOOHAThI, 6MKAPOOHATDI, JIOTHBIN OCTATOK, OpTaHUYECKUH YTIIEPO],
rpaHyJIOMETPHUYECKUU COCTaB MOYBBI.

ComacHO pe3y/bTaTaM aHa/W3a, MOKa3aTeJlud B HOpPME, 3a MCKJIIOYEHHEM HECKOJIbKUX
KOMIIOHEHTOB: HUTPUTHbIHN a30T - 66,10 BbICOKMI U30bITOK, ocdop - 43,96 NOBBIIIEHHBIN, KUK
- 493 uype3BbIYaliHO BbICOKUH, cepa — 135,79 upe3BbIyailHO BbICOKUH, T'yMyC — 2,00 HU3KUI.

Jpyrvue KOMIOHEHTbI, U3y4YeHHble B oOcajkKax, HaxoaaTca B Hopme: pH (KClI) - 7,23
HeUTpanbHblH, pH - 7,58 HelTpanbHbll, Kaabuui — 11,75, marauit - 2,00, HaTpuit - 7,62,
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xJ0puApbl — 2,2, cynbdatel - 4,1, anekTponpoBoAHOCTb — 1980, kap6oHATHI — HE 0OHAPYKEHBI,
6ukKap6oHaThbl - 166,9, ny0THBIN ocTaTOK — 1,212%, opranuydeckuit yrnepog — 1,16%.

[To rpaHy/ioMeTpHUYECKOMY COCTaBY MO4YBa cocTaBJisieT: mecok — 71,005%, riiuHa - 2,859%,
ui - 26,136%. O6pa3upl NOYB CO JJHA 03epa YKa3blBalOT HAa HaJIMYHE COJIOHYAKOB B pailloHe
VCCJIEIOBAHUSA U [10 MEXaHUYECKOMY COCTABY OTHOCATCS K PbIXJIO-TI€CYaHbIM IOYBAM.

B xoze ucciefoBaHus HCUe3HOBEHUS BOJOeMa M3-3a HEKAyeCTBEHHOrO oOpalleHus C
OTX0JJaMHd B TOPHOJI00ObIBAIOIEN MPOMBIIIJIEHHOCTH OBbLIM H3y4eHbl HWHGOpPMaALMOHHbIE
M TeXHUWYeCKHe CHPAaBOYHUKU [0 HAWJYYUIMM [JOCTYINHBIM TEXHOJOTUAM (TexXHUKaM)
n3 Poccuiickonn ®epepanuu, EBponelickoro Cow3sa u Kazaxcrana. Tema ucnoJsib30BaHUS
BCKPBILIHBIX MOPOJ, B KayecTBe MaTepuasa [Jis 3acblIKU BbIPpabOTaHHbIX KapbepoB H
HIAaXT [AJis NMPOBeJeHHUs KOMIIEHCAI[MOHHBIX PaboT Obljaa CHelUaJbHO H3y4YeHa C IeJbio
yMeHbllIeHUs aHTPONIOTeHHOU AedopManuu JaHawadTa U yuiepba okpyxatouieit cpege. UTC
16-2023 «TopHomo6bIBawIasi NPOMbILLJIEHHOCTb. O0IMe NPOLIECCH U METO/bI» COAEPXKUT
MHbOpMaLMI0 O MPUMEHEHUHN BCKPBILIHBIX U BMellawIUx nopof [6, c. 78]. HekoTopbie
CTpaTeruu o6palleHUsI C IPOMbILIJIEHHBIMHU OTX0/[aMU BKJIIOYAIOT 3aMI0JIHEHHE YCTOT FOPHOM
MaccoM, MoJiydeHre CTPOUTEIbHbIX MaTepPHaJIOB U [IJIaHUPOBaHWE YTUIM3aL WU U 060ralleHus
OTXO0/]0B TOPHOM NPOMBIIIJIEHHOCTH.

Hcnonp3oBaHWe 06pPaTHOrO pasMellleHUs] M3BJIEUEHHBIX MOPOJ, SBJISIETCS Hauydlleu
NPAKTUKOM, MOCKOJIbKY 3TO IOMOTAET MPEeJ0TBPATUTh UJIM YMEHbIIUTb 06pa3oBaHHEe OTX0/[0B
TOpHbIX paboT, a Take obOecreyWBaeT PEeKY/JbTHUBALMI0 TEPPUTOPUU NMyTeM 3alpeTa Ha
OTYYK/leHHe HOBBIX 3eMeJIb /1Sl c60opa, XpaHeHHUs U YTUJIU3aL U 0TX00B [6, c. 78].

Ob6paTHasa 3achlllKa — 3TO NPOLECC 3al0JHEHUS BbIpAOOTAaHHOTO MPOCTPAHCTBA LIAXTHI
MaTepuasaMu. OHa wWcnoJsib3yeTcda [JJisl CAeAYHUUX LeJled B KayeCTBe aJibTEPHATUBBI
IIOBEPXHOCTHOMY pa3MelleHHI0 KaK NIPU N0A3eMHOM, TaK ¥ IPU OTKPBITOM A,06bIYE IT0JIE3HBIX
MCKOIaeMbIX:

® J[log3eMHass pa3paboTka HampaB/JeHa Ha obecrnedeHUe CTAaOUJIBHOCTH TPYHTa,
yMeHbllIeHHe NPOoCcaJi0K, 0becreyeHre 6e30MaCHOCTU KPOBJIU U yyIy4llleHHe BEHTUJIALNY;

® Pa3paboTKa OTKpPBITBIM CIOCOOOM HalpaB/ieHa Ha BOCCTAaHOBJIEHMe JiaHAmadTa U
nojJep>kaHue 6e30MaCHOCTH COOPYKEeHUH, TAKUX, KaK Kapbep.

CyuecTByeT 4eThblpe pa3sHOBUAHOCTH JeUCTBYIOIIUX OOpaTHBIX 3aKJaJ0K: Ccyxas,
leMeHTUpYyolas, THApaBarudyecKas v nactoobpasHas [6, c. 80].

BckpblliHbIE MOPOJABI U MyCTash MOPOAA MOTYT MPUHOCUTb 3KOHOMMUYECKYI0 BbITOAY 3a
CUYeT NPOU3BO/JICTBA 3amoJiHUTesed (1e6Hs). BOo3MOXKHOCTh MPOU3BOACTBA CTPOUTESbHbBIX
MUHEPaAJIOB B 3HAUUTEJbHOW CTelNeHW 3aBUCUT OT HaJU4YUs Ha MECTHBIX pbIHKax
MaTepHaioB OMNpeje/IeHHOTO KadecTBa (HampuMmep, COOTBETCTBYIOLUX CTaHAApPTaM H
pPa3yMHBIX TPAHCHOPTHBIX PacXoA0B). JTU YCTAHOBKHU MCIOJIb3YIOTC B CTPOUTEJILCTBE, B
JIOPO’)KHOM CTPOUTEJIbCTBE, B TPAXK/JJaHCKOM CTPOUTEJILCTBE, AJIs 3alUThl NOOepexXbs U AJis
CaMOCTOSITEJIbHOTO CTPOUTEJNbCTBA. MHepTHble OTX0Abl (O OMNpejesieHHI0) He CO3JaloT
npo6JieM AJis OKpy»Kalollled cpeJibl; HO HEMHEPTHbIE U HEONACHble TOPHbIE MOPOALI MOTYT
MCII0JIb30BaThCSl M0 ONpeJesieHHbIM MPUYMHAM, HallpuMep, B KauecTBe QyHJaMeHTOB NpHU
JIOPO’)KHOM CTPOUTENIbCTBE. ITO ONpefessieTcsl UX WHAWBUAYAJIbHBIMA OCOOEHHOCTSMH,
TEXHOJIOTUYECKMMH, IKOHOMUYECKHMMU W 3IKOJOTUYECKUMU TpeboBaHUSIMU. HekoTopble
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CTpOHMTeJIbHble MHUHEpaJibl TaKKe MOTYT ObITb MCIOJIb30BaHbl B KOMMEPYECKHX LeJsX B
XMMHUYECKOU MPOMBIIIJIEHHOCTH |6, c. 81].

[lepepaboTKa cTapbIx OTXOZ0B TOPHOAOOBIBAIOIIEN NPOMBILIJIEHHOCTH — 3TO [JaBHSA
NpPaKTHKa, KOTOpas IPUMeHseTCS KO BCEM BU/IaM I10J1€3HbIX UCKOTIaeMbIX, BK/II0Yasi SHEPTETUKY,
MeTa/IJINYeCKHE Py/ibl, TPOMBIIJIEHHOCTb U CTPOUTENBLCTBO. OTXOAbI C HU3KHUM COJep>KaHUEM
MCXOJHOTO MHHepasa, KOTOPble B HAcTOsllee BpeMs XPaHATCA B XBOCTOXPAaHWUJIMILAX WJIH
OTBaJlax, IepepabaThIBAIOTCA C IOJYYeHUEM TOTOBOrO NPOJAYKTA, TAKOro, Kak MeTaJsl],
1me6eHb (3aM0JIHUTENH), yroJb (/18 3JHepreTUYeCKUX M0JIe3HbIX UCKONAaeMbIX) U TaK JaJlee.
TexHu4eckui nporpecc caesaj 3KOHOMHUYECKH 11e/1ecO000pa3HbIM HCI0JIb30BaHUE OTXO/I0B
IPOILJIBbIX TOPHBIX pabOT B KauecTBe pecypca [6, c. 82].

Jlnsi yMeHblIeHHUs1 00pa30BaHKUs OTXOL0B PEKOMEH/yeTCsl TaKKe NPOBOAUTb 3P PeKTHUBHbBIE
reoJI0ropasBe/jouHble PaboThl.

HMcnosnb30BaHWe COBpPEMEHHBIX MeTOZOB pa3BeAKHU (TaKUX, KaK 3JIeKTPOpPe3UCTHUBHas
tomorpadusi (ERT), reopamap (GPR) u T.a.) uaum MaTeMaTHuyecKoe MoOJieJIMPOBaHUE
MeCTOI0JI0KEHU I MaCCUBA 0JI€3HbIX UCKOTIAeMbIX [103BOJISIET U36€KaTh KPYITHOMACIITAOHOT0
OypeHUs; PeJOCTaBIATh OTBETHI O KaueCTBE U PbIHOUHOM CHpOCe Ha NPOAYKT Ha OCHOBE
ero XapakKTepUCTUK; ONTUMU3UPOBATh 00'beMBI 10ObIYM 3a CUET JIOKAJIU3aliu 30H 3aJIeXKeN.
Hapsexxalye xapakTEPUCTUKU PeCypcoB M OTXOA0B MPH J006bIYe MOJIE3HbIX UCKOMAEMBIX, a
TaKXe MpeJiBapUTebHOE MIJIaHUPOBaHUE N00bIYM 06ecneyrnBaloT 3G PeKTUBHOE U3BJIEeYEHUE
Y CTepUJIM3alHI0 pecypcoB (T.e. CIOCOOCTBYIOT AOCTYMHOCTU UCXOAHOIO ChIPbS B OyAyIEM)
[6,c. 79].

B pykoBoACTBe npeACcTaBJ/IeH NOJIHbIN lTepeYeHb HauIy4IlIuX JOCTYHbIX TexHosorui (HAT),
HanpaBJ/IeHHbIX Ha CHWXKeHHU e BO3/IeMCTBUS 0TX0/[0B TOPHOA00bIBAIOIEN TPOMBILLJIEHHOCTHU HAa
OoKpy»atolyto cpefy. Cpeay 3TUX MeTO/I0B 0co60ro BHMMaHus 3acayxuBaeT H/T 5.8.12. 3ta
KOHKpeTHasi TEXHOJIOTHS MpeAIoJaraeT UCN0Jb30BaHUE NOA3EMHBIX OTX0/0B [IJI1 pa3JIUYHbIX
JKCIJIyaTallMOHHBIX U MPOU3BO/JCTBEHHBIX lieJlel, TaKUX, KaK YKpelJleHue OTKOCOB, 3achllKa
KapbepHbIX JOPOr U pabo4yux MJOLIAJIOK, a TaKXXe HCIO0JIb30BaHWE B KayeCTBEe B3PbIBHOIO
MaTepuasa. KpoMe Toro, ato obGsierdyaeT oOGCAy>KMBaHHE HHQPPACTPYKTypbl, NOMOTaeT B
3aKpbITHUH LIAXT, IOAJEP>XKUBAET YCUIUSA M0 PeKYyJIbTHBALM 3eMeJib U BHOCUT CBOM BKJIAJ B
IPOU3BOJCTBO CTPOMUTEJIbHBIX MaTepuasoB. Mcrosb3ys 3TOT NOAXOJ, MOXXHO COKpPaTHUThb
00beM yZasisieMbIX OTXOZ,0B, YTO NPUBEAET K YMEHbLIEHUIO IJIOLAAN 3eMeJIbHbIX YYaCTKOB,
Heo6XO0AMMBbIX /IJI51 pa3MeleHUs CBaJIOK U, C/le[j0BaTebHO, K MUHMMU3allu1 BO3/1eMCTBUSA Ha
OKpy»Karollyto cpeay [6, c. 21].

B nokymente MTWR BREF (EC-JRC 2009) npeasiaraeTcs cjieAyoui NpUu6JIU3UTETbHbBIN
JlManas3oH 3aTpaT Ha yTUJIM3alMI0 0TX0/[0B Jo6biBallero cekrtopa: ot 0,3 z0 0,8 eBpo 3a T, B
3aBUCUMOCTHU OT PACCTOSIHUSA TpaHCNOPTUPOBKHU (15 miu 100 kM cooTBeTCTBEHHO) [21].

[Ipu TOM e NMpOJO/NKUTENBHOCTA TPAaHCIOPTUPOBKH JiellieB/le BO3BpalllaTh OTX0/Abl FOPHOMN
IPOMBIILIJIEHHOCTU B BbIEMOYHbIN Kapbep Ha MOBEPXHOCTH, YEM [TOATOTAaBJIMBATh HOBOE MECTO [1Jisl
3aXOpPOHEHUS OTXO0/I0B FTOPHOM MPOMBILIJIEHHOCTH (BKJIIOYasi CBAJIKY ).
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3ax/nioueHue

CnenyeT OTMETUTb, UTO Hcye3HOBeHHe o3epa COpKoJib ObLIO JIOKAa3aHO KaK JaHHBIMU
CIyTHUKOBBIX CHUMKOB Google Earth, Tak ¥ cMHTe3MpOBaHHBIMM KapTaMU 3HAuY€HUs MHJEKca
NDWI. Hcnosnb3oBaHue OUOMHAMKALMM U MapIIPYTHBIX METOJOB IO3BOJIUJIO BbIIBUTH
OCHOBHbIE 9KOCHCTEMbI HA TEPPUTOPHHU ObIBIIET0 03epa COPKOJIb, a TAKXKE ONMKCATh XapaKTep
PacTUTEJbHOCTU W >KWBOTHOTO MHpa HA MCCAeAyeMOW TeppUTOPUU. M3 mpuBeAeHHBIX
Bblle JAHHBIX CJeJyeT, YTO 3KOCUCTeMa 03epa MOJHOCTbI U3MEHUJIACh Ha JIyTOBYI0. JTOT
baKT MoJATBEpPX/AAeTCs PaCTUTEJbHbBIMH COOOIIECTBAMM W CJeJlaMH KU3HeJesTeJbHOCTU
npejCcTaBuTeNerd XUBOTHOro Mupa. Hawsydimien JOCTYNHOW TEXHOJIOTUEW [Ji pelleHUs
NOA00HBIX CUTYALIMU SIBJIsIeTCS 06paTHAas 3aChINIKa MYCTbHIX MOPO/I.

Bxiiag aBTOpoB

B naHHOM paszeJsie npejcTaB/eH BKIAJ KaX/10Tro aBTopa:

— CYLEeCTBEHHbIA BKJIAJ, B KOHUEMNLMIO WJM [AW3alH paboThbl; cOOp, aHaIu3 WJIHU
MHTepIpeTaLus pe3ybTaToB paboTel: AkGaeBa JI.X., MakaxkaHoB E.JK., "KakemoB H.2K.;

- HamnKcCaHWe TEeKCTa U/WJU KPUTUUYECKHU NepecMOTp ero cojep:kaHus: Ak6aena JL.X.,
MamsbiToBa H.C.;

- yTBEpXKJAEHHEe OKOHYATeJbHOTO BapMaHTA CTAaTbM JJs nybsukauuu: Ak6aesBa JI.X.,
Maka:kanHoB E.JK., /KakemoB H.72K.;

- coIviache HeCTH OTBETCTBEHHOCTb 3a BCe acleKThl pabOoThl, HajJiexallee U3y4YeHUe U
pelieHHe BONPOCOB, CBA3aHHBIX C JJOCTOBEPHOCTbHIO JAHHBIX WUJIM L1eJIOCTHOCTBIO BCEX YAaCTEN
ctaTtbU: Ak6aeBa JI.X., MakaxxanoB E.2K.
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3"Kasakcmau Pecny6aukacwbiHdoa B.H. Bepnadckuil ykimemmik emec 3K0102Usi/blK Kop"

Tay-KeH Ka/JAbIKTapbiH 6aCKapyAaFbl 9KOJIOTHSJIBIK, OKMFasIap

Anpgarna. XKywmbicta llaiiMepaeH kapbepi MeH OGYpPBIHFbI ayMaKTbl T'€03KOJIOTUSJIBIK 3€pTTEY
kyprisingi Copkes kesti. KeHai eHiipy Ke3iHze 3KOJIOTUAIBIK OKUFa/IAp/IbIH Maija 60/ybIH 60/IAbIpMay
YIIiH eH KaKChl KO/DKETIMJi TEeXHOJIOTHUS YChIHbLIA/bL.3ePTTEY/AiH FhIIBIMU KaHAJbIFbl KOPFAaChIH-
MBIPBIII KEHIH 6HAIpy/leri TEXHOTeH/IIK KbI3MET HOTHKECiH/Ie CY 00'beKTIiCiHiH KOWBLITY KYObIIbICBIH
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cumnaTTay/aH Typajbl. llalimMepaeH keHiuiHig Ty6iHAeri Tonbipak meriH/isiepi 3epTTenai. BypbIHFbI
TYGiHJEeri IeriHAijep/ieH TOMNbIpaK CbIHAMaJIAPbIHbIH, YJ/Tijepi 3epTTesJli XUMHUSJIBIK Tasajay.
HaTumxkecinie Tonbipak 6eliTapan opTara ve. Tonblpak KaTThI Ty3/jaJIFaH, TY3/1aHy Typi coAa, 6y ThIFbI3
KaJIJbIKTbIH, 3JIEKTP OTKIi3rilTiriHiH MaHbI3AbLIbIFbIMEH AaJiesjeHe/i. TonblpaKkTa rymyc a3, 6ipak
TONBIPAK, KOJI XKETIM/i Typile KOPeKTik 3aTTapra 6ail. ThIHAUTKBIII peTiH/e TOMbIPAKTHIH, KypaMac
GeJiiri peTiHae nalaasanyra 6osaabl. Bipak kapboHaTTap MeH ruipokapboHaTTap 6CiMIIKTep YIIIiH eH
yJibl 60J1bIN Ta6bLIaAbl. KauMHCKUI/iH rpaHy/1oMeTpUsIbIK KypaMbl XKeHi. XKanbl asifaH/a, TONbIpak,
KOPCETKILITEePiHiH CUNIaThl TONBIPAKTbIH OipHelle Kbl 60UbI CyMeH >KabblIMaFaHbIH KepCeTe|.

Ty#in ce3pep: JkosorusiablK Kojekc, reosiorusiblK 6apJiay >KYMbICTapbl, KOpIIaFaH OpPTaHbI
KOpFayZblH OipbIHFall aKapaTThIK XKYyieci, eH »aKChl KOJIKeTIM/Ii TEXHOJIOT U, Tay-KEH 6HEPKACiOiHIH
KaJIIbIKTaphI, ipi 3KOJIOrUA/IBIK OKUFa, TaliAaibl Ka3basap KeH OpbIHAAPBIH 6apJiay.

L. Akbayeva’, N. Mamytova?, Y. Makazhanov?, N. Zhakeshov!
IL.N. Gumilyov Eurasian National University, Astana, Kazakhstan
2Kazakh University of Technology and Business named after K. Kulazhanov, Astana, Kazakhstan
3V.I. Vernadsky Non-Governmental Ecological Fund in the Republic of Kazakhstan

Environmental incidents in mining waste management

Abstract: The present study represents the geo-ecological investigation of the the Shaimerden
open pit mine area and the former Sorcol Lake. It was advised to use the greatest technology to avoid
environmental mishaps when extracting ore. The study's scientific uniqueness resides in its explanation
of the phenomena of water bodies disappearing due to technological operations involved in lead-zinc
ore mining. Soil samples from former sediments were examined for chemical analysis. In general, the
nature of the soil indicators indicates that the soil has not been covered with water for several years.
Bioindication and route methods were used to confirm the change of the aquatic ecosystem to the meadow
one. World life, including foxes and hares, were recorded as signs, and the absolute dominant among the
vegetation species is the Bassia. Using cartographic methods, the dynamics of the disappearance of the
reservoir was visually captured. The results allowed us to make an assumption that the drying of the
water body is associated with the activity of the Shaimerden quarry.

Keywords: Environmental Code, geological exploration, unified information system for environmental
protection, the best available technology, waste from the mining industry, a major environmental
accident, exploration of mineral deposits.
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