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AHAJIMN3 YCJOBUU ®OPMUPOBAHMUS
BOIOITPUTOKOB B KAPBEP KAYAPCKOI'O
AKEJE3OPYJHOI'O MECTOPOXIAEHMU A 3
N PASBPABOTKA TEXHNYECKHUX PEHIEHUUAU
IHO PABBUTUTIO CUCTEMbI OCYHIEHU A

AnHoTanus. Ha jxene3opyIHOM Kapbepe B IOCIIEAHHE OBl aKTyalbHOU CTajla MpoOiIeMa OIOJI3HEBBIX IIPOLECCOB HAa BEPXHUX TOPU30HTAX OTPAOOTKH. 3a-
JlayaM¥ MCCIIeIOBAHUH SIBIISUIMCH OLIEHKA CIIOKUBINEICS THAPOAMHAMHYECKON 0OCTAaHOBKM B Pe3yJIbTaTe JOOBIUM MOJIE3HOTO MCKOMAEMOT0, BBISIBICHUE MTPUIHH
OIIOJI3HEBBIX MPOLECCOB U JajibHelIIee MPOrHo3upOBaHUE BOJOIPUTOKOB B BBIPaOOTaHHOE MPOCTPaHCTBO. Llenb paboThl — oOecrneueHne yCToHYMBOCTH OTKOCOB
60pTOB Ha Kapbepe, pa3paboTka TEXHUYECKUX PEHICHHH 110 Pa3BUTHIO CUCTEMbI OCYIIEHHs U YMEHbIIEHHE 00BOJIHEHHOCTH MOPOJL HA yYaCTKAX BEIAEHMs TOPHBIX
paboT. BBLUIO BBIIOIHEHO THAPOT€0IOINYECKOE U TEINIOBU3HOHHOE 00CIIeI0BaHNE Kapbepa. AHAIM3 yCIOBUiT (JOPMUPOBAHUS U PACTIPEAEICHHS IIPUTOKA MOJ3EM-
HBIX BOJI B Kapbep, 000CHOBaHME M pa3pab0TKa CHCTEMBI OCYIICHHs BHIIOIHUINCH Ha 6a3e COBPEMEHHON YHHBEPCATbHOH KOMIIJIEKCHOH MPOrpaMMBbI.

Knroueeswie cnosa: olceftewpyaﬂoe Mecmopo:)/cdenue, Kapboep, zudpoeewzozulteacue ycaosus, YucieHnoe Mot)e,mpoeanue, sobonpumOKu, cucmema oCyuleHus,
()penaofcnbte COOPYIHCEHUA, 2COPU3OHMATIbHAA ()peuaofcnaﬂ CKBAJCUHA.

Kamap Temip pyaachl KeH OPHBIHBIH KapbepiHe Cy aFbIHAAPBIHBIH KAJBINTACY MIAPTTAPBIH TAJAAy KOHE

JAPeHaKABIK KYHeHI JaMbITYIbIH TEXHUKAJBIK IIelIiMIepiH d3ipiey

Angarna. COHFBI JKBIIJIAPhI TAaY-KEH OHJIiPiCiHIH )KOFapFbl TOPH30HTTAPbIH/IA KOIIKIH TPOIECTEPiHiH MPodIeMachl TeMip py/aiibl Kapbep/ie ©3eKTi OOJIBIN OTHIP.
3epTTeyNiH MiHASTTEpl Tay-KeH )KYMBICTAPbIH XKYPri3y HOTHIKECIH/IE KaJbINTaCKaH TUAPOIMHAMUKAIBIK JKaFaai/pl Oaranay, KOLIKiH MPOLECTepiHiH cebenTepin
aHBIKTAy JKOHE CyJBIH KyHMaKKa TYCyiH omaH opi Ooipkay Gomasl. JKyMBICTBIH MaKcaThl Kapbepaeri OyHipiik OeTKeiiep/iH TYpaKThUIBIFbIH KAMTaMachl3 €Ty,
JIPEHAKIBIK XKYHEH] AaMbITy OOWBIHIIA TEXHHKAIBIK IICIIIMIACPl 93ipiey jKoHE Tay-KeH aiiMaKTapbIHAAFbl TAy JKbIHBICTAPBIHAA KECLIT€H CyAbl a3aiTy OOJIBL.
Kapbepre ruJiporeosiorisuibiK KoHe TEITIOBU30P TYCIpy KYMbICTapbl XKYpriziaui. Kep acTel CysapblHbIH Kapbepre TYCYiH KaJbIITACTBIPY jKOHE 061y MIapTTapblH
Tangay, APSHaK/bIK KYHEHI Heri3aey jKoHe AaMbITy 3aMaHayu aMOe0ar OipikTipiireH OaraapiaMa Heri3iHae Kyprizuii.

Tyuinoi ce30ep: memip Ken opHel, Kapvep, 2UOPO2EONOUANBIK HCAZOAUNAD, CAHOBIK MOOENbOEY, CY ARLIHOAPbL, OPEHANC HCYUEC], OPeHANCObIK KYPbLIblCmap,
Koa0eHeH OpeHaMCOblK YHEbIMA.

Analysis of the conditions for the formation of water inflows into the quarry of the Kachar iron ore deposit and

the development of technical solutions for the development of a drainage system

Abstract. In recent years, the problem of landslide processes on the upper horizons of mining has become topical in the iron ore open pit. The objectives of the
research were to assess the current hydrodynamic situation as a result of mining, identify the causes of landslide processes and further forecast water inflows into
the goaf. The purpose of the work was to ensure the stability of the slopes of the sides in the quarry, the development of technical solutions for the development of
a drainage system and the reduction of water cut in the rocks in the mining areas. A hydrogeological and thermal imaging survey of the quarry was carried out. The
analysis of the conditions for the formation and distribution of groundwater inflow into the quarry, the justification and development of the drainage system were

carried out on the basis of a modern universal integrated program.

Key words: iron ore deposit, quarry, hydrogeological conditions, numerical modeling, water inflows, drainage system, drainage facilities, horizontal drainage

well, sustainability, landslide processes.
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Kauapckoe »xene3opynaHOe MecTo-
POXJIEHHE HAaXOJUTCSl Ha TEPPUTOPHH
n. Kauap ®enopoBckoro paiioHa B
45 kM ceBepHee I. PynHbIN; BXOIMUT
B chepy nmestenpHOCcTH AO «Kavapsr
pyaa» U oTpadaThIBa€TCs OTKPBITHIM
criocobom. B Hacrosimee BpeMst 1Io-
iaap Kapbepa okoio 8,33 km? (mpu-
Ha 2,92 kM u uHA 3,58 KM), TUIyOu-
Ha Kapbepa cocTaBisieT okoao 480 m.
Pynnuk paboraer ¢ 1987 r.

B mpenenax ropHoro orBonxa Ha-
XOISTCSI YEThIPE OTBajla BCKPBIIIHBIX
mopo No7, No4, No3 u NeS.

J1st 3amuThl Kapbepa OT IMOBEpX-
HOCTHOT'O CTOKa M OpPraHM30BaHHOTO
OTBOJA BOABI MMeeTcsi KomaHb «Ka-
yap» W CHCTEMa HaropHbIX KaHaB.

ITo HaropHbBIM KaHABaM B KOTIAHb TAKIKE
cOpachIBacTCs 4acTh TPYHTOBBIX, IIa-
BOJIKOBBIX M JIOKJICBBIX BOJT M3 KAphEePa.

T'maporeonorudeckue YCIIOBHS
pafioHa W MECTOPOXKICHHUS CIIOXKHBIC
W TIPEAOIPEICIICHBl OCOOCHHOCTSIMHU
HMX TEOJOTHYECKOTO CTPOCHUS W (hH-
3UKO-reorpa)uuecKkoii 0OCTaHOBKOM.
CBepxy BHH3 BBIJCISIOTCS: TPYHTO-
BBIC IIOPOBBIC BOJIBI YCTBEPTHUHBIX
OTJIOKCHHH, TIACTOBO-TIOPOBBIC, Clia-
00 HAIMOPHBIC B MAJICOTCHOBBIX M ME-
JIOBBIX TOPOJAX, HATIOPHBIC TPEIIUH-
HBIC W TPCEHIUHHO-KAPCTOBBIC BOJBI,
MPUYPOYCHHBIC K W3BEPKCHHBIM, Me-
TaMOP(PUICCKUM U OCaTOYHBIM 00pa-
30BaHHIM IAJIC03051.

Jlo 0TpabOTKH MECTOPOKICHHS
€CTECTBCHHBIN MOTOK IMOJ3EMHBIX BOJT
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OBLT HAIIPABIICH C 3aIlajia Ha BOCTOK K
p- ToGou, KoTOpas IBIICTCS Ha UCCIIe-
JIyeMOW TEPPUTOPHUH PETHOHATHHBIM
6aszucom 3po3un. [Ipu cTrpouTenbcTBe
Kapbepa ObLUTA BCKPBITHI BCE BOJIOHOC-
HBIC TOPU30HTEI peruoHa. B mpomecce
OCYIICHUS TOPHOH BBIPAOOTKHU B BOJIO-
HOCHBIX TOPH30HTaX c(hopMHpOBaIaCh
JIETIPECCUOHHAsT BOPOHKA, KOTOPasl IO
pe3yJibTaTaM HaOIIOICHHH 32 TI013EM-
HBIMH BOJIaMH B TIOCJICHUE TOJIBI CTa-
OMJIM3UPOBAIACH U PACIIPOCTPAHSICTCS
B paJiyCce MOpPsIIKa 7 KM.

CucreMa OCYIIEHUSI COCTOUT U3
MMOJ3EMHOTO JIPEHAXKHOTO KOMILICK-
ca W BHYTPUKAPHCPHBIX IPCHAKHBIX
ycrpoiicTB. CpeaHuii BOAONPUTOK B
kapbep B 2020 r. coctaBuia 237,6 m*/4,
B TOM YHCJIC 32 CYCT MOJ3EMHBIX BOJI
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198 M*/4 u aTMochepHBIX OCaJKOB
39,6 M*/4. OgHAKO, HECMOTpPSI Ha He-
3HAYMUTEILHBII MIPUTOK, 3a MOCIIeTHEES
BpEMsI OTMEYAETCsl yXyAIICHUE YCII0-
BUH JUIsI BEJCHUSI TOPHBIX padoT. B
BEPXHUX TOPHU30HTAX, IPEJICTABIICH-
HBIX TJIMHUCTBIMUA IT€CKaMH OJIUTO-

IICH-YETBEPTUYHOTO BO3pacTa W TJIU-
HaMHU YCTaHCKOW CBUTHI, CTalu (op-
MHPOBATHCS OMOJI3HEBBIE MPOIIECCHI'.

3amauyaMu UCCIEIOBAaHUM SBIISIIMCH
OIICHKA CJIOXKUBIICHCS THUAPOIUHAMU-
YECKOW OOCTAaHOBKH B PE3yJbTaTe JO-
OBIUM ITOJIE3HOT0 UCKOTIAEMOT0, aHAJIN3
CTPYKTYpPBbI OJI3€MHOT'0 OTOKA U MPO-
THO3 BOJIOIIPHUTOKOB B BBIPAOOTAaHHOE
MPOCTPAHCTBO, pa3padOTKa TEXHHYE-
CKHUX PEIICHHUH MO Pa3BUTHIO CUCTEMBI
OCYULIEHHUSI U TOBBIIIEHUE yCTONYUBO-
CTH yCTYyIOB OOPTOB Kapbepa® *.

MeToabl UCcCJIeI0BAHUS

AHaJIn3 ¥ OI[CHKA CII0XKUBIIICHCS TH-
JIPOAUHAMHYECCKON OOCTAaHOBKHU IIPO-
BOJHUJINCH B 2 dTama.

Ha mepBom 3Tane cnenuaiucraMmu
OAO «BUOI'EM» 0ObutH TIpOBEICHEI
MMOJICBBIC PA0OTHI MO OOCICIOBAHHIO
Bcex OOpTOB Kapbepa u oTBanioB AO
«Kauapsr pyna». B xone uccienosa-
HHUI ObLIa BBINOJHECHA THAPOTEOJIO-
rayeckasi CheMKa 10 BBISBIICHUIO HC-
TOYHUKOB BOJOIPOSIBICHUH, KOTOPHIE
BIIMSIOT Ha OOBOJHECHHUE YYacTKOB
BEICHUS TOPHBIX paboT. JlomomHu-
TEIBHO IS OOHAPYKEHUS CKPBITBIX
WCTOYHHUKOB OOBOJHCHUsS ObLIa MPO-
W3BEJICHA TEIUIOBU3UOHHAS  ChEM-
Ka TpPUOOPTOBOTO MacCHBa Kapbepa
u orBajoB mnopoAd. Ilo pesynbraTtam
MapUIIPyTHOTO OOCIeIOBaHUS 3aduK-
CHpPOBaHBI BBIXOJBI BOJBI Ha CEBEp-
HOM, FO’)KHOM, 3aI1aJHOM U BOCTOYHOM
Ooprax Kapbepa. YCTaHOBJIEHa H(-
(heKTHUBHOCTH pabOTHI BOJOOTBOJIHBIX
KaHaB, 3aKapTHPOBAHBI OIIOJI3HEBEIC
neopMaIii Ha y94acTKaxX CEBEPHOTO
¥ FO)KHOTO OOPTOB Kapbepa.

AHanmu3 pe3ybTaTOB OOCIEIOBa-
HUsSI Y9aCTKOB PACIIOJIOKCHUS OTBAJIOB
IOKa3ajl, 4TO OECCTOYHBI paBHUH-
HBIA XapakTep penbeda MEeCcTHOCTH
COBMECTHO C T'€0JIOrO-THAPOTE0IOrU-
YECKUMHU YCIIOBHUSIMHU 3aJICTaHHs Clia-
OOMPOHUIIAEMBIX TJIMHHUCTBIX TOPOL

B OCHOBAaHHMH OTBAJIOB CIIOCOOCTBYIOT
(hOpMHPOBAHUIO TEXHOT'CHHBIX BOJO-
HOCHBIX TOPU30HTOB TUIIA BEPXOBOAKHU
¢ OJM3KUM K IOBEPXHOCTH WJIM BBI-
XOJSIIMM Ha HMOBEPXHOCTh YPOBHEM
BOJIBI, YTO SIBJISIETCS JIOMOJHUTEIHHBIM
HMCTOYHUKOM MUTAHMS IOTOKA MOA3EM-
HBIX BOJI, HAITPABICHHOTO B Kapbep'.

Ha BTOpoMm srtame mist Oonee riy-
Ookoro aHayimsza (OPMHUPOBAHUS BO-
JIONPUTOKOB B Kapbep Kauapckoro
JKEJIE30PyAHOTO MECTOPOXKIEHHUS,
MOJy4YeHUs] KOJIMYECTBEHHBIX MOKa3a-
TeJIed MPOrHO3a BOJOIPUTOKOB U pas3-
pabOTKM TEXHWYECKHX PEIIEHUN II0
Pa3BUTHIO CHCTEMBI OCYIICHHS ObUIH
HCIIOJIB30BaHbl METOABI IN(POBBIX
TeXHOJOTHM. JIJIsi OLEHKH BOAONPHU-
TOKOB IIPH OTPA0OTKE JKEIE30PYTHOTO
Kapbepa Ha HA4aJIbHOM JTalle Ucclie-
JIOBaHUI cO3/JaBajlach KOMIBIOTEPHAs
peruoHasbHas  reoUIbTPALHMOHHAS
Mojens paiiona Kawapckoro mecro-
pOXIEHUs W, B JaJbHEHIIEeM, Ha ee
OCHOBE CTpOMJIaCh OoJiee JeTanbHas
JIOKaJIbHAs MOJIETh' .

Pa3paborka reodrIbTpaniMOHHON
Mmonenu Kaudapckoro kapbepa OCHO-
BBIBAJIACH Ha MaTepHallax MO I'e0JI0-
rO-TUAPOT€OJIOTHYECKUM  YCIOBHUSIM,
TUPOJIOTUYECKUM JaHHBIM, KOJIHMYE-
CTBY aTMOC(EPHBIX OCATKOB, YPOBHSIM
MOJ3EMHBIX BOJI, (PHIBTPAIIMOHHBIM

mapamMeTpaM, HHQMWIBTPAIIUA U BO-
JOTIPUTOKAM K Kapbepy, a TaKxkKe
Ha MOJIy4eHHBIX pe3yibTraTax OAO
«BUOT'EM» mpu rugporeonoruue-
CKOW M TEMJIOBU3UOHHOW ChEMKax
Kapbepa U OTBAJIOB MOPOJT'.

MeToauka cO3JaHHUSA MOJJCIU
BKJIIOYAJIA CIEAYIONIINE dTAMbI:

= cxeMaTus3alus MOPUPOIHBIX U
TEXHOTEHHBIX YCJIOBUM B paiioHe
HCCIICIOBAHUM;

= IOATOTOBKA W O0pabOTKa WCXOJ-
HOW MH(popMaruy, pa3padoTKa Teolo-
TUYECKON U KOHIENTYAJIbHOM MOJIEJICH;

" [IEpEeX0/i OT KOHIIENTYaJIbHONH MO-
JIeIA K PETUOHATBHOM TeO(QUIbTPaIIU-
OHHOM MOJIEJIH JKEJIE30pyIHOr0 paiio-
Ha U e¢ KaIMOPOBKa;

= Ha 0a3e pPEruoHAIBPHONW MOJEIH
CO3JIaHUE JTOKAJIbHOW MOJICIIN U €€ Ka-
JTUOpPOBKa I Pa3paOOTKH TEXHHUYC-
CKHUX pPEHICHUH MO0 pa3BUTHUIO CUCTEMbI
OCYIICHUS Kapbepa.

I'enepupoBaHue peruoHanbHOM
YHUCJICHHOW MOJICIM CTaJi0 BO3MOXK-

HBbIM, Ojaromapsi HCIOJb30BAHHIO
YHHBEPCaIbHOTO MPOrPaMMHOTO
obecrieuennss GMS  (Groundwater

Modeling System, USA), koropoe
MO3BOJISIET pa3pabaThiBaTh PEANUCTH-
YECKHE OOBEMHBIC THIPOreOIOrnye-
CKHE MOJICNIH JJIsl PELICHHSI ITHPOKOTO
KJIacca 3ajad: OOOCHOBAaHHE CHCTEM
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xls (x1043) 50 e
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Puc. 1. Cxema reopuiibTpPaliiOHHOI MO/IeJIH B AaKCOHOMETPHUH.
Cypert 1. AKCOHOMeTPUsSIAAFbI reo(PUIbTpaIMsI MOJAETIHIH cXxeMachl.
Figure 1. Scheme of the geofiltration model in axonometry.

!Ananusz ycnosuit ¢hopmuposanusi 600onpumoxoé 6 kapvep u omeaivi Kauapckozo ocenezopyonozo mecmopodicoenuss AO «Kauapwl pyday; paspa-
60mKa MeXHUYECKUX PeweHutl N0 pa3eumuio CUCeMbl OCYUeHUs U 80000omeedeHusi no oovekmy «Pexoncmpyrkyus Kauapckoeo xapvepa» [6 6 Kh.J.

— Beneopoo: OAO «BUOT'EM», 2022.

’Cnpasounux no ocywenuto 20puwix nopoo. / Iloo peo. Cmanuenxo UK. — M.: Heopa, 1984. — 572 c.

‘Muponenxo A.A., lllecmaxos B.M. Ocnogul euopozeomexanuru. — M.: Heopa, 1974. — 296 c.
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OCYIICHUS MECTOPOXKJCHHM, CpaBHE-
HUE H(P(PEKTUBHOCTH DPA3HBIX BapHaH-
TOB OCYIICHHSI I BBIOOP ONTHMAaJILHOTO;
OIIpE/IeJICHNE MPUTOKOB K OT/IEIHHBIM
JIPEHAXKHBIM yCTPOWCTBAM M JPEHaX-
HOM CHCTEME 3allMIIaeMOro OOBEeKTa
Ha KaXXIbIH TIEpHUOJI €ro OTPadOTKH;
MIPOTHO3 BJIMSIHUSL TOPHO-OCYIIHTENb-
HBIX pabOT Ha PEXUM I0J3EMHBIX
BOJI NIPHJICTAIONICH TEPPUTOPUN H pe-
[ICHWEe 3aJa4 M0 PalMOHAILHOMY HC-
MOJIb30BaHHIO BOJIHBIX pecypcos®’ [1].

[ToTok MOA3eMHBIX BOJ Ha y4acT-
K€ MOJICJIMPOBAHUS CXEMATH3HUPY-
eTcsl KakK IIJIAaHOBO-TIPOCTPAHCTBEH-
HbIii. OCHOBHBIM 0a3UCOM 3pPO3HUU
JUI MCCIIEyeMOH TEPPUTOPHU SIB-
nsiercst p. ToOoxn, KoTopas 3ajjaHa B
KayecTBE BHEIIHEH T'PaHMIBI MOJe-
I Ha BOCTOKE YPOBHEM M COIIPO-
TUBJICHUEM JIOKa peku. OcTajabHbIC
pyOexxum MoJenu peaan30BaHbl Kak
TPaHUYHBIC YCIIOBUS IIEPBOrO poja
W COBIIQIAIOT C I'paHUIlAaMH HEHapYy-
IIEHHOTO PEXXUMa MOA3EMHBIX BOJI.

O01acTh PETHOHAIIEHOTO MOJICIINPO-
BaHUSI MCCIIETyEMOM TEPPUTOPHH PE/I-
CTaBJISIET COOOW MPSIMOYTOJIGHUK pas-
mepamu 60 kM X 100 kM 1 00mIeit 11o-
ma 160 6000 km?. J{iist MoieTMpOBaHus
BBIOpaHa MPSIMOYTOJbHAsE KOHEYHO-
pPa3HOCTHAsI CETKa C IMOCTOSHHBIM IIIa-
T'OM IO TUIAHOBBIM IPOCTPAHCTBEHHBIM
KOOpJAMUHATaM, paBHbIM 250 M.

Hcxonst m3 XapakTepa 3alieraHus
U (QWIBTPAIMOHHBIX CBOWCTB IOPOI,
CBEpXYy BHHU3 pacueTHas cXeMa IpeJ-
CTaBJICHA JACBATHIO CIIOsiMH (puc. 1):

1 cnoti — BOLOHOCHBIN TOPU30HT
B OJIMTOILE€H-YETBEPTUYHBIX OTIIOXKE-
nuax (Q-P,);

2 cnoii — BOJOYTOp TJIMH YeraHCKOM
cuthl (P, ,);

3 cnoit — BOJOHOCHBIM TOPU30HT
S0IIEHOBBIX OTI0X)eHuH (P,);

4 cnou — BOAOYHOp TJIUH Maa-
cTtpuxTckoro apyca (K));

5 cnoiti — BOJOHOCHBIN KOMILIEKC
menoBbix nmopox (K, ,);

6 crou — xopa BeiBeTpuBanus (PZ);

7 cnou — BOJOHOCHBINM KOMILIEKC
MaJIC030MCKNUX TOPOJ (30HAa aKTHBHO-
ro BogooOMeHa, PZ);

8 cnoti — BOJOHOCHBIN KOMILIEKC
MaJe030MCKUX IMOPOJ (30HA 3ames-
JICHHOTO BOJ000OMeHa, PZ);

PEFTMOHA/IbHAA MOAE/Ib

e o fEH e
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Pazanon

MOAeNbHbIN YPOBEHD FPYHTOBbIX BOA
no cocToaHuIo Ha Aekabpb 2020 ., abec. m
—*— HanpasneHue NOTOKa FPYHTOBbIX BOA,
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Puc. 2. Pemienue o0paTHOii 3a1a4M HA JIOKAJbHON Moaeau Ha 2020 r.
B COYETAHUM C PErHOHAJIBHON MOJEJIbIO.

Cyper 2. 2020 xbljIFa apHAJFaH )KepPriikTi Moaeab 00HbIHIIA
allMaKTBIK MO/IeJIbMeH OipikTipijireH kepi ecentiH memimi.
Figure 2. Solution of the inverse problem on the local model

for 2020 in combination with the regional model.

9 cnoii — BOJIOHOCHBIA KOMILUIEKC
IMAJICO30MCKUX TIOpOJ (30HA 3aTPyI-
HEHHOTO BOJI00OMeHa, PZ).

B pesynberare, ucciegyemas 00-
nmacte (uibTpanmuu Ha yuactke Ka-
YapCKOTro JKEJIE30PYTHOTO MECTOPOK-
JICHHSI, COOTBETCTBEHHO, 110 ocsiM X, V'
n Z Obl1a pa3zdouta Ha 400 x 240 X 9
staeek. Beero Ha Mojenu OBLIO pealtu-
30BaHO 864000 pacueTHBIX OJIOKOB.

Jst dhhopMUpOBaHUST PEaTHCTUIHOMN
TPEXMEPHON THAPOJTUHAMHYCCKOU MO-
JIeIA B TIpOrpaMMy ObLUIa BBEICHA BCS
HEO0OXO0Masi MCXOIHAs WH(OPMAIIHS,
XapaKTePHU3YIOIIAasi TeOIOr0-THAPOTeo-
JIOTUYECKUE YCJIOBHS paiioHa padoT, a
TaK)Ke JIOTIOJTHHUTEIBHBIC KOJIMYCCTBCH-
HBIC W KAYCCTBCHHBIC ITAHHBIC O IPH-
POJIHO¥ Cpe/ie M TEXHOTCHHOM Harpy3Ke.

KannOpoBka YHCICHHON THAPOIU-
HamMu4eckou mopenu paitona Kauap-
CKOTO MECTOPOXKICHHSI U TPHIICTAI0-
el TEPPUTOPUH IIPOU3BOIMIIACE B
JIBC CTAJUU:

* PCIICHUE B CTAIMOHAPHBIX YCJIO-
BHUSX C IMOJYyYCHUEM MOJICIBHBIX He-
HapYIICHHBIX YPOBHEH BOJIBI;

= pEIICHHE C MAKCUMAJIbHBIM IIPH-
ONMIKCHHEM MOJICIBHBIX U (PaKTH-
YECKUX YPOBHEH M BOJOIPHUTOKOB
K Kapbepy Ha aexkadops 2020 r.

MHOTOKpAaTHEIM IIepedopoM  pas-
JUYHBIX BAapUAaHTOB OOpAaTHOM 3ajaa-
4y OBUIO JOCTUTHYTO COOTBETCTBHE B
YCTaHOBJIIEHHOM JAHaNa30He MOJEIb-
HBIX U HAaTypHBIX 3HA4€HUN HAMOPOB
I YPOBHEU BOJOHOCHBIX T'OPHU30HTOB
I KOMIUJIEKCOB Ha MOJEIUpYyeMOi
TEpPUTOPUHU, HPU STOM CYMMAapPHBII
MOJEIBHBIA BOJONPUTOK B Kapbep
3a CYET MOJA3EMHBIX BOJ COCTABUI
203,6 M*/u (dhaktrueckuit 198vm'/u).
Pasznnna mexay cymMMmapHbIM (ak-
TUYECKAM M MOJEIbHBIM BOJAOIPHU-
TOKaMH COCTaBUJIa HE3HAYUTENIbHYIO
BennuuHy B 2,8%. Pa3pabGoranHnas
peruoHanmbHas  reoUIbTPANMOHHAS
MOJEIb OblJIa MCIIOIb30BaHA JUISI CO3-
JIaHUS JTOKAJIBHOM MOJAENH U MPOTHO-
3a M3MEHEHHUs TUIPOANMHAMUYECKON
00CTaHOBKM IIPY Pa3BUTHHU Kapbepa U
COOPY’KEHUH APEHAXHBIX YCTPOICTB.

PacueTsl mpOrHO3HBIX BOJOIPHUTO-
KOB B Kapbep IPOU3BOJMIINCH B 2 CTa-
nun. Ha 1 cragum Ha pa3paboTaHHOU
PErHOHAIBHON MO/ENN OBUIN OIpesie-
JIEHBI NIpeIBapUTEIbHbIEC NPOTHO3HBIE
BOJOIIPUTOKH B Kapwep. IIporuos Bo-
JIOIIPUTOKOB 3aTE€M OBUI YTOYHEH II0
TPEM OCHOBHBIM JTalaM pa3BUTHUS
kapbepa: 2022 r., 2030 r. u KoHeI[ OT-
pabOTKH Ha JIOKAIBHBIX MOCIISIX.

Kunyenvbax B. Mooenuposanue macconepenoca u punbmpayuu no03eMHbIX 00 HA OCHO8E KOMNbIOMePHbIX mexHoio2uil. — beneopoo: BUOTI'EM, 2009.
*Groundwater Modeling System. / Tutorials, version 10.3. AQUAVEQO. — 2018. — 1404 p.
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Taonuya 1

Pacnpeoenenue 600onpumoka no yuacmkam Kapvepa (cesep u 102, pecuoHaIbHas MOOelb)

Kecme 1

Cy azvinblH Kapbep yuackesepi 00ublHua 601y (Conmycmik yHcone OHmyCcmiK, aumaKkmuolk yazi)

Table 1

Distribution of water inflow by quarry sections (north and south, regional model)

BO}IOHpI/lTOKI/I MOA3E€MHBIX BO/1 B Kapbep

BonoHocHbIE TOPH30HTHI, KOMIIJIEKCHI Cenepulii yuactox HOskub1i yuacrok
(abc. oTM. oTpadoTku —282 M) | (abc. oTM. 0TpadoTKU —45 M)
M3/CyT. M3/ M3/CyT. M /g
Ocaoounas monwa
BonioHOCHBIH TOPU30HT OIUTOIEH-UYETBEPTUUHBIX OTJIOKEHUN 108,0 4.5 177,6 7,4
BosoHOCHBIN TOPU30HT 30LIEHOBBIX OTJIOKEHUI 24,0 1,0 9,6 0,4
BonoHOCHBINM KOMIIIEKC MEIOBBIX TOPOJL 624,0 26,0 264,0 11,0
CyMMapHbIi BOTOIPUTOK 732,0 31,5 451,2 18,8
Kopennwie nopoowt
BomoHOCHBIN KOMIUIEKC MMajae030MCKUX TOPOJ 15504 64,6 2128,8 88,7
OO0t BOIOIPUTOK 2306,4 96,1 2580,0 107,5

Jns 6osee AeTaIbHOIO MOJIEIAPO-
BaHMS W OLEHKH IIapaMETpPOB IOTOKa
MOA3EMHBIX BOJ, yU€Ta YPOBHEN BOJbI
B HAOJIOJATENbHBIX CKBOKMHAX Ha
MOJICJIM ¥ TEXHMYECKHUX ITOKa3aTeleh
TOPU30HTOB OTPabOTKH Kapbepa Ka-
4apCKOr0 MECTOPOKICHUSI CO37aBa-
JIach JIOKQJIbHASI «JIOYEPHSISD» MOJEIb,
OXBaThIBAIOIIAs HEIOCPEJICTBEHHO
00JIacTh  CYIIECTBYIOIIEH CHCTEMBbI
MOHUTOPHHIA B PaliOHE Kapbepa.

JlokanbpHasi MOJelb OblIa ITOJIyYeHa
W3 PErHOHAIBHOW C MCIIOJIb30BAaHUEM
MPUHIUIIA «JIOYEPHEro» MOJEIUpPO-
Banus. GMS 10.3 BkiIrO4aeT BEpCHUIO
MODFLOW-LGR, mno3Boisionryto
JleJlaTh CTyIIeHHE CETKH Ha TpeOly-
€MBIX y4YacTKax B IpOIecce pelie-
HUS  Teo(HIBTPAMOHHBIX  3aad.
MODFLOW-LGR MoxeT HCHoib30-
BaTbCs Ui CO3JaHUs MOJEJIEH, CO-
JEepKaluX JIOKAJIbHO YIIYYIIEHHBIE
pervoHBI B 00JIACTSIX, TJC 3aJar0TCs
STYEUKA MaJIbIX pPa3MepoB. OTU pe-
TUOHBbI TMPHU3HAIOTCA «JOYCPHUMMN»
CeTKaMM PEruoHaIbHON («POIUTEIB-
CKOM») MOJIEJIH C UICXOHOM ceTKou. B
MODFLOW-LGR 6ananc paccyuTs-
BaeTCsl OTHOCUTEIHHO HAIOPOB M I10-
TOKOB «JIOYEPHE» U HCXOJAHBIX CETOK
C UCIIOJIb30BAaHUEM HTEPAIMOHHOTO
METO/a P COXPAHEHUH COTJIaCOBaH-
HOCTHU B I'paHUYHBIX YCJIOBHUAX BIOJIb
TPaHUIl «JIOYCPHEH» U «POIUTEIIb-
CKOI» (MCXOMIHOM) MOIeTeH’.

JIs  JOKalIbHOIO  MOJEIUPOBAHUS
ObLIa OIpe/ielIeHa TUIOMIA /b, OXBAThIBA-
OLLIasi TEPPUTOPHIO BOKpYT Kayapckoro

Kapbepa, paBayro 520,065 KM%, KOTO-
pasi IpeACTaBISIET COOOMH MPSMOYTOJIb-
HHUK pa3mepamu 27,3 kM X 19,05 km.
J1J1s1 JIOKaJIbHOM MOJIEJIM IIPUHSITA Pa3-
o6uBka 50,0x50,0 m. I[Ipu 3TOM Ha MO-
Jienu 1o ocsiM X, Y u Z, COOTBETCTBEH-
HO, OBLIIO peanu3oBaHOo 546 x 381 x 9
sYeeK, 4To cocraBuio 1872234
pacyeTHBIX 0JIOKOB (pHC. 2).

Pacueramu npu MHOroBapuaHTHOM
MO/JICJINPOBAHUH OTIPEICIICHBI:

* pacmpenesicHue  BOJOIMPHUTO-
Ka 10 BOJOHOCHBIM T'OpU30OHTaM U
KOMILICKCaM;

" [IPOTHO3HBIC TMPUTOKU TIOA3EM-
HBIX BOJ B Kapbe€p 1o TpEM OCHOBHBIM
IepHUOJIaM €ro OTPaOOTKH;

" HEOOXOAUMOE KOJIHYECTBO
APCHAXHBIX CKBa)XMH B CUCTEMC,
UX MPOU3BOAUTCIBHOCTL U PacCTO-
SAHUEC MCKAY HUMU,

" TOHWXKXCHHUEC YPOBHA IMOA3EMHbBIX
BOJI B pe3yJibTaTe PabOThl APEHAXK-
HBIX YCTPOMCTB.

Pe3yabTaThl HCCIETOBAHAS

B pe3yabTare MoaenupoBaHUS
IIOCTABJICHHBIX 3aJa4 6I)IJ'[ npoBe-
JICH aHanu3 (GOPMHPOBAHHUSI BOJIO-
OPUTOKOB HU3 BOJOHOCHBIX TOpHU-
30HTOB U KOMILJICKCOB.

OCHOBHOM MPUTOK MOJ3EMHBIX BOJI
B Kapbep (GOpMHPYETCsS U3 BOIOHOC-
HOT'O KOMIUICKCA MajIe030MCKUX MOPOJT
M COCTaBJISIET Ha Mozenu 153,3 m*/u.
Bogonputok 13 BOJOHOCHOTO KOM-
IJIEKCa MEJIOBBIX TIOPOJ PACCUUTAH Ha
Mojienu B oobeMe 37,0 M3 /4. Haubonee
OCYIICHHBIMU SBJIAIOTCA BOAOHOCHBIC

T'opnoui scypnan Kazaxcmana Nel’ 2023

TOPU3O0HTHI B OJIMT'OLCH-YE€TBECPTUIHBIX
OTJIOKCHUAX, IMPUTOK M3 KOTOPBLIX Ha
Moeu He tpeBbicuit 11,9 M*/4 u B 50-
LIEHOBLIX OTIIOKEeHMAX — 1,4 m3/4. Pac-
IIpeJIeICHne BOAOIPHUTOKA IO y4acT-
KaM Kapbepa MPeJICTaBICHO B Ta0I. 1.

AHaM3  YCJIOBHMI  paclpe/eneHust
MMPUTOKa MOA3CEMHBLIX BOJ B KapbCp Ha
MOJIEIIM TI0Ka3ayl', 9To JUId OCaJI0YHBIX
MIOPOJI OCHOBHOHM BOJONPHUTOK (hOpMH-
pyercs co CTOpOHBI CeBepa, CEeBEpo-
BocToKa (31,5 M*/4), mo cpaBHEHHIO C
10KHBIM OopToM (18,8 M*/4), a st ma-
JIEO30MCKHX MOPOJ] 3HAYUTENIbHAS YaCTh
IIPUTOKA IPUXOJUTCS Ha IOKHBIM y4a-
CTOK (32 CYET KapCTYIOLIMXCS TOpO.),
MPUTOK K KOTOpOMY cocTaBui 88,7 m*/4,
M0 CPaBHEHHIO C CEBEPHBIM (64,6 M*/4),
HECMOTDSI Ha TO, YTO CEBEPHBIN YIaCTOK
obu1 oTpaboran B 2020 r. 10 OTMETKH
—282 M, a I0’KHBIN JJO OTMETKHA — 45 M.

IIporHo3Hsie BOJOIPUTOKHU C yye-
TOM TOCTYIUICHUA TTOBEPXHOCTHBIX
BOJl B Kapbep 0e3 JAPEHaKHBIX MEpPO-
HPUATUM HA MOJEIIN COCTaBUIIM:

=na 2022 r. - 271,1 M/4;

= nga 2030 r. — 306,8 m3/u;

= Ha KOHEI[ 0TpabOTKH — 369 M*/4.

O0cy:xaeHne pe3yJbTaTOB

Ha BepxHHUX ropu30HTax Kapbepa
MPOUCXOJUT UHTCHCUBHOC NTUTAHUC 3a
cueT MHQUIBTPALUA CO CTOPOHBI OT-
BaJIOB, TCXHOI'CHHBIX BOJOCMOB U Ha-
TOpHBIX KaHaB. B npouecce nomnoyiHu-
TCJIbHOTO IMUTAaHWA pa3BUBACTCA 3aMa-
YUBaHKE TIOPOJ B CIIa00MPOHHUIIAEMBIX
T'PYHTAax, 4TO NPUBOAUT K OITOJI3BHEBLIM
IpoueccaM Ha BEPXHHX T'OPH30HTax
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W CO3JaeT HEeOJIAronpHusITHYIO 0o0cTa-
HOBKY JUTSI BEJICHHSI TOPHBIX paboT’.

Hnst  uckmroueHns  nedopmanui
BEPXHUX TOPHU30HTOB OJIMTOICH-YET-
BEPTUYHBIX MOPOJ M IJIMH YETaHCKOU
CBHTHI Ha JIOKAJIBHOH reo(rIbTpaIu-
OHHOW MOJIEJIM Ha BCE MEPUOJIBI OTpa-
00TKM ObUIM pa3paboTaHBl TEXHHYE-
CKHE PELICHUS 110 PA3BUTHIO CHCTEMBI
ocymeHnust. Cucrema 3almThl Kapbepa
OT MOJ3EMHBIX BOJI JOJDKHA!

= 00ecrneYuTh MaKCUMaJbHO BO3-
MOJKHBIM IEpeXBaT IMOTOKA IMOJA3EM-
HBIX BOJI 10 UX MOCTYIUICHUS Ha OT-
KOCHI YCTYTIOB;

= copMupoBaTH B NMPHOTKOCHOM
MacCHBE JCNPECCHOHHBIC ITOBEPX-
HOCTH, CHIDKAIOIIIKE ITOPOBOE JIaBiIe-
HHE W IpeJoTBpalamue GruibTpa-
IMOHHBIE 1eOPMALIMHU yCTYIIOB;

= o0ecreyuTh OOIIYI0 yCTOWYH-
BOCTH OOPTOB Kapbepa Kak IpH JIH-
TEIBHOM WX CTOSIHHUH, TaK W IPH TI0-
CTOSIHHOM IPOABMXKEHUH [2-5].

B mporecce MomenupoBaHUsT TeX-
HUYECKMX PEIICHUH ObUIM BBIOpAaHBI
HanOoJyiee ONTHMaJIbHBIC BapHAHTHI
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&%, (Otsan Ne4 = |
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OTBAN Ne9

V4 :[pCHa)KHBIﬁ Y3€]1 TOPII3OHTAIBHBIX
ll&lz CKBaXIIH, €r0 HOMEP II HOMEpa
10 TOPH30HTAJIbHBIX CKBaXKIIH

JIpeHaxkHbIX Mepomnpusatuil. Jna Ka-
4apCcKoro MecTtopoxaeHus Ha 2023-
2030 rr. 1 2031 1. — KOHEe1 0TPabOTKH
Kapbepa OCHOBHBIM OBLI PEKOMEHJIO-
BaH CIEIUAIBHBIA CIIOCOO OCYIICHUSI,
IIpU KOTOPOM B KayecTBE JPEHAXK-
HBIX YCTPOICTB HCIOJB3YKOTCS TOpPHU-
30HTAJIBHBIC JIPEHAXKHBIE CKBAXKHHBI
(I'1C). CrienmanbHEIi crocod ocymie-
Hus ¢ npumeHeHuem ['JIC sBusgercs
HanOoJyiee MPUEMIIEMBIM C DKOHOMH-
YECKON TOYKH 3pEHUs U NPOCTHIM B
WCIIOJTHEHUH, a TaKXKe SIBIISIETCS MO-
OWIBHBIM M 00€cIIeuynBaeT MPU HE3Ha-
YUTEIBHBIX IPUTOKAX MOA3EMHBIX BOJI
OTO/IBUTAHUE IENPECCUOHHON BOPOH-
KU B PBIXJIBIX TIOpOJax B IIyOb Mac-
CHBa, YTO HPHUBOJWUT K IOBBIIICHHUIO
YCTOMUYHBOCTH YCTYIOB [6-8].

B pesynpraTe MoaenupoBaHUS
OB ONpENETICHBl HapaMeTphl Jape-
Ha)KHBIX YCTPOMCTB U UX 1eout. ['opu-
30HTAJIBHBIC JIPEHAXKHBIE CKBAXKHHBI
OypsT B OOPT Kapbepa JJlsl OCYHICHUS
OJIUTOLIEH-YE€TBEPTUUHBIX opoA. OHu
HMEIOT TPOTSIKEHHOCTh (TIIyOMHY)
80 M, coopykarTcsi MO 3 CKBaXXUHBI

\
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Puc. 3. Cxema pa3mMenieHnst IPEeHAKHBIX y3J0B FTOPU30OHTAIBHBIX CKBAaKUH
(2030 r.).
Cyper 3. KoJiieHeH YHFbIMAJIAPAbIH APEHAKIBIK KOHAbIPFbLJIAPBIH
opHajacTheIpy cxemacsl (2030 :k.).
Figure 3. Scheme of placement of drainage units of horizontal wells (2030).

B KyCT€ M3 Ka)KJIOTO JPEHaKHOTO y3JIa
BEEPOM C YIJIOM MEXIY CKBOKHHAMHU
40-65° ¢ TakUM pacyeToM, YTOOBI OX-
BaTUTh MaKCHUMAaJIbHYIO ILIOLIAJ(b OCY-
menus. Cucrema OCylIeHns Kapbepa Ha
2030 r. cocTout U3 23 ApEHAXKHBIX y3-
JIOB TOPU30HTAIBHBIX CKBXKHUH (pHC. 3).

[lepBble 2 npenaxsbIx y3ma (AY1
u JIY2) coopykxarTcs B ONFDKaWIIUI
roJl Ha CeBEpHOM OOpPTY Kapbepa ¢ Hau-
OoJsiee HEOIArONPHUSITHEIMH YCIOBUSIMU
oOBomHEHUST W AedopManusMU  TI0-
pox. IIporHo3HBINH CyMMapHBIH 10T
23 JOpeHaXXHBIX Y3JIOB TOPU30HTAJIb-
HbIX ckBaxkuH Ha 2030r. cocraBuUn
322,0 m*/cyT. (13,42 M*/4), IPOrHO3HBIIH
JICONT OJHON CKBKUHBI HA OT/IEIb-
HBIX ydacTkax pgocturaet 30 m*/cyrt.,
IIPH OTOM YPOBEHb TI'PYHTOBBIX BOJ
camwxkaercs Ha 0,5-7,0 M ¥ IPOUCXOAUT
OTO/IBUTAHKE JICTIPECCHOHHOM BOPOH-
KM B TJIyOb MaccHBa, YTO NMPHUBOIUT K
YMEHBIIICHHUIO TIOPOBOTO JABJICHUSI.

Ha xonerny orpaboTkm B pabore
octaetcsi 20 IpEHaXXHBIX y3JI0B FOpHU-
30HTaJIBHBIX CKBKWH; TAKXKeE IS J10-
MTOJIHUTEIEHOTO OCYIICHHUS MEJIOBBIX
IIOPOJ] CO CTOPOHBI MX MAaKCHMAaJIbHO-
ro pa3BUTHUSl OBUIO MPEIIOKEHO CO-
opyXeHue 6 BOAOIIOHMKAIOIIUX CKBa-
KUH. [IpUTOK K JIpeHaKHBIM Yy3JIaM
TOPHU30HTAIBHBIX CKBAXXUH COCTaBHII
297,6 m*/cyT. (12,4 M3/9), K BOIOTIOHH-
JKAIOMIUM CKBakHHaMm — 691,2 M*/cyT.
(28,8 M*/4) mpu MOHMWKEHUH YPOBHEMH
rpyHToBeix Bojx Ha 0,5-14,0 M, yTO
YMEHBIIAET BEPOSTHOCTH BO3HHUKHO-
BEHMsI J1e(DOPMAIIMOHHBIX IPOIECCOB
Ha BEpXHUX FOPHU30HTAX Kapbepa.

Pa3zpaboTaHHBIE TEXHUYECKHE perIe-
HUSI 110 PA3BUTHIO CHCTEMBI OCYIICHUS
00ecneunBaloT ONepeKaAoMUN  mepe-
XBaT MOTOKa IOJI3EMHBIX BOJ JO IIO-
CTYIUICHHUSI €r0 B OTKpPBITHIC TOPHBIC
BBIPA0OTKH W ITO3BOJISIIOT OOPOTHCS C
(unpTpanoHHBIMU e OpMannIMU Ha
BEPXHUX YCTylax Kapbepa, IOBBIIIA-
I0OT TE€OMEXaHUYECKYI0 YCTOMYMBOCTH
OJINTOIICH-YETBEPTUYHBIX II0POJ, HYTO
CYIIECCTBEHHO YITyYIIaeT YCIIOBHSI OT-
pabOTKH TOOBIYHBIX TOPH30HTOB.

3akiaroueHune

Pa3paboTanbl pernoHanbHasi U JIO-
KaJIbHasi Teo(MIbTPAMOHHBIE MOJIe-
JIi B IporpaMMHOM Komiuiekce GMS.

°Ie0n020-cmpyKmypHoe Kapmupoeawue YCmynog HICHO20 U 1020-80CMOYHO20 60pmMos Kapbepa «Bocmounviily u Oyenka ux ycmouuusocmu.
Tuopoceonozuueckoe 060CcHO8anUe, PA3PAOOMKA IOKANLHOU 2e0PUIbMPAYUOHHOU MOOCNU U MEXHUYECKUX PEUEeHUl NO CHUINCEHUIO 00800HEHHOCMU
b6opmos kapvepa «Bocmounviiiy. — Beneopod: OAO « BUOI'EMy, 2017.
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Ha Mozensx BBIITOJHEHBI BCECTO-
POHHHE WCCICIOBAaHHS CIIOKUBIIICH-
Cs TUIPONHMHAMHUYCCKON OOCTaHOBKH
MpU BEICHUH HOOBIYHBIX pabOT Ha
KagapckoMm 3Kene30pyaHOM MeECTO-

poxnennn. [lomyueHa akTyajbHas
CTPYKTypa IIOTOKa ITIOJ3€MHBIX BOJ
C YYETOM pa3MepoB Kapbepa, TEXHO-
JIOTMM BEACHHUS BCKPBIIIHBIX W JI0-
OBIYHBIX paboT, cHOPMUPOBAHHBIX
OTBAJIOB, MCKYCCTBEHHBIX BOJIOEMOB
W BOJOTOKOB, TEXHOJIOTHHU 3alIUThHI

Kapbepa OT OTPHUIATEIILHOTO BIUSHUS
MOBEPXHOCTHBIX U MOJA3EMHBIX BOJ.
AnHanu3 pe3ynbTaTOB MOJAEIHUPO-
BaHUSI M YCJIOBHH (OPMHUPOBAHUS
BOJIOIIPUTOKOB B Kapbep MO3BOJIUI
pa3padoTaTh TEXHHUYECKHE PEIICHUS
II0 PAa3BUTHIO CHUCTEMBI OCYIICHUS
C LEIBI0 YMEHBIIECHHS] OTpPULATEIb-
HOIO BO3JEHCTBUS MOA3EMHBIX BOJ
Ha YCTOWYMBOCTH YCTYIOB OOpPTOB
Kapbepa, CHHXXEHUIO IMOPOBOTO JaB-
JIGHWs B IOpOJax HpHOOPTOBOIO
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euopoeeonoauueckue ucciedosanus. // lopusiii scyprnan Kazaxcmana. — Aamamor, 2020.
—Ne2. — C. 18-22 (na pyccxom sa3vixe)

6. UYyuenun JI.J., Kyzokun B.C., Maraykoeckui @.C. u op. // Ocywenue 6opmoé Kapbepoes
C NOMOWDBIO 2OPU3OHMATbHBIX OPEHANCHBLX cKeadcun. // [opusiii scypnan. — 1981.
—MNe[2. — C. 16-18 (na pycckom sa3viKe)

7. Miiller M., Jolas P., Mansel H., Struzina M., Drebenstedt C. Ocywenue mMH020800HbLX
Kapvepoe ¢ pblXA0l 2OPHOU NOPOOOU — AlbMePHAMUBHbIE PEULEHUS C NOMOULbIO
20puU30Hmanvhulx ckeasicun. // lllaxmuovlie 60061 u okpydcaowas cpeoa. — 201 1.

—T. 30. — Boin. 2. — C. 90-104 (na aneautickom s3vike)

8. Mansel H., Drebenstedt C., Jolas P., Blankenburg R. Ocyuenue kapveposg
2OPUBOHMANbHBIMU CKEAdCUHaAMU. // Mescoynapoonas accoyuayus waxmuvlx 600.
—2012. — C. 574A4-5741 (ha aneauiickom s3vlKe)
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1. Jay Krishna Takur. JKep acmvl cyrapvinviy Jdcytieiepin #caKcapmy Yulin
2UOPO2EON02UANBIK MOOeNboey dHcane MoHumopune. // Konoanbanwl cy mypanvl 2ulabim.
—2017. —T. 7. —b. 3223-3240 (azviauwvin miniinoe)

2. Tumos B.U., 3abycos H.U., Psasicckux M.B., Jlykvanenko H.U. Awvix kapvepiepoin sxcaxmapoli
cyapyoul azaumy 00tublHUA HCOOANbIK weimoepoi azipiey MaKcamvlHOad 2UOPO2e0a02UsNbLE
arcazoanovt sepmmey. // Tay-xken ocypranvt. — 2019. — Nel0(2267). — b. 15-18 (opwvic mininoe)

3. Adeaprxoeé H.b., Epemuya B.I'., Manuxose A.M., [llxonoa B.H. /[penasicovix sxcytierepoi
EbLAbIMU-TNEXHUKANbLK 3epmmey dcane dcooaray. // Tay-ken scypranvi. — 2019.
—MNel0(2267). — B. 22-24 (opbic mininoe)

4.  Boponumn A.A., Boakoe FO.U., )Koanosa T.B., Bepwununa O.0. Ken Kazbanapoln dncep
acmol CyaapulHaAn KOpeayovly 3amanayu aoicmepin Hezizoey ocane oamwvimy. // Tay-ken

acypuanvt. — 2019. — Nel0(2267). — b. 18-21 (opvic mininoe)

MaccuBa M OOECHEYECHHMIO Hauboiee
OJIarONpPHSITHBIX YCIIOBUW JUUIsl BEJe-
HUSI TOPHBIX padOT Ha TOPU3OHTAX OT-
paboTku. BelmotHeHa MHOTOBapHaHT-
Hasl OLIEHKa Pa3JIMYHBIX KOMOMHAIUI
JIPEHAXHBIX YCTPOWCTB (TOPU30H-
TalbHBIE U BEPTHUKAJIBHBIE CKBaXKU-
HbI, UX KOMOWHaIWHW, Y3KOTpaHIIEH-
HbIE JPEHbI, IUIOMAHON JAPEHAXK)
U NPEUIOKEHBI HanboJiee ONTHMaIIb-
HbIE CTPYKTYpa U TEXHOJIOTUs OCyIIe-
HHUSI Kapbepa U OCHOBAHUsS OTBAJIOB.

5. Aeaprxose H.B., Boakoe IO.U. JIpernascowix ocyuenepdi #obanay mexHoiocusicobl HCaHe
euodpoeeonozusinvlk sepmmeynep. // Kazaxcmannovly may-ken scypraivt. — Aamamot, 2020.
—Ne2. — B. 18-22 (opbic mininde)

6. Yyuenun JI.J., Kyskun b.C., Maraykoeckuii @.C. sicone m.6. // Kenoenern openasicool
VHELIMALAPObl NAUOALAHA OMBIPLIN, KApbep Kabvipeanrapvin Openadxcoay. // Tay-ken
acypuanvl. — 1981. — Nel2. — b. 16-18 (opvic mininoe)
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7. Miiller M., Jolas P., Mansel H., Struzina M., Drebenstedt C. Ken cyavt 2copuzonmmai
UWLOBBIPAAHOBIPLLIMAEAH MAY HCHIHBICHADBIHBIY AULLLK KEeHIWmMEePIH CYCbl30AHObIPY —
Kon0eHeH YHavimaiapmen oarama wewimoep. // [lllaxma cyvl dcane Kopuiazan opmad.
—2011. —T. 30. — lUvte. 2. — b. 90-104 (aevinwvin mininoe)

8. Mansel H., Drebenstedt C., Jolas P., Blankenburg R. Kendenen yyaovimanapool
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TPEBOBAHUS K O®OPMJIEHUIO U YCJIOBUS ITIPEJOCTABJEHUSI CTATEN
B PeJaKIMIO MePUOANYECKOro ne4yaTHoro uzganus «lopubiii :xxypHaia Kaszaxcrana»

1. «T'opHelii ;kypHaa KazaxcTana» npuHHMaeT K My0JHKAIMH OPUTHHAJbHbIE CTATHH HAYYHOI0 M HAYYHO-TEXHHYECKOT 0
cojlep:KaHusl, 0TPAKAIOIINE Pe3yJIbTAaThl HCCJIEA0BATEILCKON N HAYYHOH 1€ TeIbHOCTH, HMEIOIIHe PEKOMEHAANMH K PAKTH-
YeCKOMY NPUMEHEHUI0 PeliaeMbIX BOMPOCOB, 2 TAK:Ke CTATHH 0030PHOI0 XapaKTepa, OTBeYalolie KPUTEPUSIM NePBUYHOM
Hay4YHOH my0Jnkanuu (MOJTHBIH IepeyeHb pyOpHUK yKa3aH Ha calite minmag.kz).

2. OcHOBHBIE TPEOOBAHUS K CTATHAM, IIPEICTABJIEHHBIM /IS MyOJIHMKALMH B 5KypHaJIe:

= Ha0Op cTaThU MPOU3BOAUTCS B TeKCTOBOM penaktope Word mpudrom Times New Roman 12 kersem ¢ moxyTOpHBIM HHTEPBAIIOM;

= 001N 00BbEM CTAaThH, BKJIIOYasi PUCYHKH, TaOIHIIbI, METaJaHHBIC HE JOJDKEH MPEBbIIIATh 8 MeYaTHBIX CTPaHUIL;

* cTaThH (32 UCKIIOYCHHEM 0030POB), IOJKHBI COJICPIKATh HOBBIC HAYUYHBIC PE3yJIbTATHI;

* CTaThs JOJKHA COOTBETCTBOBATH TEMATHKE (CM. TI. 1), HAYyYHOMY YPOBHIO XYpHaJa;

* CTaThs JOJDKHA OBITH 0(OpPMIICHA B IIOJTHOM COOTBETCTBHUH C TPEOOBAHUSIMHU, OTPAKCHHBIMHU B 11. 3;

* cTaThsi MOXKET OBITH NPE/ICTABIICHA HA KaA3aXCKOM, PYCCKOM HJIN aHTJIUHCKOM SI3BIKE;

* B PEAKIIHIO MPECTABISCTCS OKOHYATEIbHBIN, TINATEIBLHO BbIBEPEHHBIH BAPHAHT CTAThH, HCKIIOYAIONUNH HEOOXOAHMMOCTD
MOCTOSIHHBIX JOPAaOOTOK TEKCTa Ha 9TANaxX M3AaTelbCKOTO Mpoliecca;

= repe OTIPABKOH CTaThH B PEJAKIIHIO Ky PHAJIa aBTOpaM HEOOXOUMO MPOBEPUTH TEKCT Ha IPEIMET OTCYTCTBHUS IJIaruara.

3. CTpyKTypa cTaThH JIOJDKHA COACPIKATDH CISAYIOIINE Pa3AeIbl:

= xox MPHTU (I'PHTMU http://grnti.ru/?pl=52) — mecTU3HAYHBIH];

* Ha3BaHUE CTAaThH (COKpAIICHUS HE JOIMYCKAIOTCA, HE JOIYCKaeTCsl MCIOb30BaHNe abOpeBHaTyp U GOpMyI; MaKCHMaJIbHOE
Konm4ecTBO cioB 10-12) nommkHO OBITH HHOOPMATUBHBIM, COOTBETCTBOBATh HAYUHOMY CTHIIIO TEKCTa, COJIEPKATh OCHOBHBIEC KITIO-
YEeBBIE CIIOBA, XapaKTepU3yIOIue TeMy (IPeAMET) UCCISTOBAHMS U Co/epKaHne paboTh, TPEIOCTABISAETCS Ha Ka3aXCKOM, PyCCKOM
W QaHTJTUHCKOM SI3BIKAX;

* THUIHAJIB U aMHUIJINHN aBTOPOB; CTAThs TOJDKHA MMETh He Oojee 4 aBTOPOB; 3HAKOM «*» yKa3bIBA€TCSI aBTOP-KOPPECIOHACHT;

* CBEZICHUS O Ka)XkKJIOM aBTope (ydeHas CTeTeHb, yUeHOe 3BaHNe, JOKHOCTh, MECTO OCHOBHOH paboOTHI, TOPOJ, CTpaHa, KOHTAKT-
HBIE TaHHBIE (apec 3MeKTpoHHOU mouThl), ORCID ID) mpeaocTaBIsSIOTC Ha Ka3aXCKOM, PYCCKOM M aHTJTMHCKOM SI3BIKaX;

* TIOJTHOE Ha3BaHUE OpraHU3alnu (i), rae paboTaroT aBTOPHI (C yKa3aHUEM BEJOMCTBEHHON MPUHAIICKHOCTH);

* aHHOTAIMsI B COOTBETCTBHU C TPeOOBAHMSIMH MEKIYHAPOAHBIX 0a3 JaHHBIX JOJKHA JOCTATOYHO MOJHO PACKPHIBATE COIEpIKa-
HHE CTaThH, BKJIIOYAs XapaKTePUCTHKY OCHOBHON TeMBI, TPOOIEeMbI 00BEKTa, SN UCCIEOBAHNS, OCHOBHBIE METOIBI, PE3yIbTAaThI
HCCIIeIOBAHUS W TTIaBHBIE BEIBOABI. B aHHOTAanMM HE0OXOAMMO yKa3aTh, YTO HOBOTO HECeT B ce0e CTAaThs B CPAaBHEHUU C IPYyTUMH,
POACTBEHHBIMH II0 TEMAaTHKE U [EJICBOMY Ha3HAUCHHUIO MaTepHajlaMH. AHHOTAIUS IPEJIOCTABISICTCA Ha Ka3aXCKOM, PyCCKOM H aH-
TITUHCKOM si3bIKax 00beMoM He MeHee 700 u e 6onee 900 cumBoioB (mpumepHo 150...200 cioB);

* KJTIOYEBBIC CJIOBA B KoiauuecTse 6...10 yCTOHUYMBBIX CIIOBOCOUYETAHMH, IO KOTOPHIM B JajbHEHIIEeM OyIeT BBITIOIHSITHCSA TOUCK
CTaTbH (COKpAIICHUs U a00peBUATYPHI HE JOIMYCKAIOTCS): KITIOYEBBIE CIIOBA OTPAXKAIOT CIIEHU(PUKY TEMBI, 00BEKT U pe3yJIbTaThl HC-
CIIeZIOBAHUS U TIPETOCTABIISIOTCS HA KA3aXCKOM, PYCCKOM M aHTJIMICKOM SI3bIKAX;

* TeKCT CTaThH, COACPKAIINH CIEeIYIONHEe pa3ensl (BBECHNE, METOABI/HCCIEIOBAHNS, PE3yIbTaThl, 00CYKICHUE PE3yIbTaTOB,
3aKJIIOYCHUE/ BBIBOJIBI);

* CIIMCOK MCIIOJIb30BaHHBIX UCTOYHHUKOB (10...12), B TOM yncie He MeHee 3 3apyOexxHBIX He paHee 2015 rona, mpenocraBiseTcs Ha
Ka3aXCKOM, PYCCKOM M aHTJIHICKOM SI3BIKaX.

PUCYHKM nomxHBI UMETh pacmmpernne rpadgudeckux penakropos CorelDraw, Photoshop, Illustrator u T. 11.). @oTorpadun mqomk-
HBI OBITH TIpeieNbHO YeTKUMU B rpaduaeckom popmate (TIFF, JPEG, CDR) ¢ paspemernem ve Mmenee 300 dpi. Bece OykBeHHbIE U i ]-
poBbie 0003HaYCHHS Ha PUCYHKAaX HEOOXOANMO TOSCHUTH B OCHOBHOM HJIM MOJPUCYHOUHOM TeKkcTax. Haamucen u apyrue 0003Ha4eHUs
Ha rpaduKax U pUCyHKax MOJDKHBI ObITh 4eTKUMH H jieTko untaeMbiMi. [IOAIIMCHU K PUCYHKAM u 3AT'OJIOBKU TABJINL]
OBSA3ATEJIbHDBI. OdopMmasioTcss OTACTBFHBIM OJIOKOM Ha Ka3aXCKOM, PYCCKOM M aHTJTMHCKOM SI3BIKAX.

MATEMATHUYECKHUE ®OPMYVYJIbI cienyer Habupats B hopmynsHOM pegakrtope MathTypes Equation miim MS Equation, rpe-
YecKHe U pycckue OYKBHI B (hopMysiax HaOUpaTh MPSAMBIM MIPU(PTOM (OIMIIHS TEKCT), IATHHCKUE — KypCUBOM. Q003HAUEHUA ENUYUUH
u npocmule hopmynvl 6 meKcme u madaIUYaAx HaAduUpamey KaK rnemenmul mekcma (2 He Kak 00BEKTH (POPMYIBHOTO PEIAKTOpa).
HymepoBaThb cielyeT TOIbKO Te (hOpMyJIbl, HA KOTOPBIC €CTh CCBUIKH B TOCJIEAYIOIIEeM n3nokeHnn. Hymeparus GpopMyi CKBO3HasI.

CIIUCOK UCITOJB30BAHHBIX UCTOYHHUKOB cocTaBnsieTcs B MOPSAKE TUTHPOBAHUS U OPOPMIISIETCS B CTPOTOM COOT-
BercTBUu ¢ ['OCT P 7.05-2008. Cchulku Ha JUTEPATypy B TEKCTE OTMEUYAIOTCS IO MEpe UX TOSIBICHUS MOPSAKOBEIMH HOMEpaMH B
KBaJIpaTHBIX CKOOKax. CIIMCOK MPUBOANTCS Ha Ka3aXCKOM, PYCCKOM M aHIVIMHCKOM SI3bIKaXx.

4. YcjoBus NpUoOOpeTeHHs KYPHAJIOB aBTOPAMH.

C aBTopoM(aMmu) 3aKJIIOUAETCSl JOTOBOP O MpHOOpeTeHHH 8 (BOCBMH) HK3eMIUIIPOB >kypHama ¢ 50% CKHOKOH, KOTOpBIE
OH(OHHM) UMEIOT MPABO PACIPOCTPAHATH CPEIU TOPHOW OOIMIeCTBEHHOCTH. J{JIT aBTOPOB, MPOKMUBAIOIIUNX B APYTHX Topoaax (Kpome
. AIIMaThl) U HE HIMEIOLIHX MPEJICTABUTENCH B I'. AJIMAThI, B CUET BKJIIOYAIOTCS TIOYTOBBIE yCIyrH. ITocie ortaThl CTaThs My OIHKYeTCs
B OUEPEIHOM HOMEpE KypHaja, a aBTOpy(aBTOpaM) IMPeI0CTABISIFOTCS YK3EMILISPbI JKypHaja, COTJIACHO CUETY.
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[Tamsti yueroro

Ha 90-M roay »H3HU CKOHUAalCs
BUJHBIA TOPHBIM HHXEHEP, OpraHU-
3aTOp NPOU3BOJACTBA, BeTepaH AUH-
CalCKOTO MOJUMETATINYECKOTO KOM-
OWHaTa, YCIOBEK, OCTABUBIIHN SIPKUN
cien B ero ucropun AGnsixan Epma-
xaHoBuY bernmOeToB.

A.E. BerumbetoB poauics B cene XKa-
Ha-Kopraa Kepu-OpasiHckoi o0nacTi
B CEMbE KPECThSIHMHA U 3aKOHUYMJI TaM
’Ke cpefHIoro 1Koy B 1950 r. B ToMm xe
rojly OH CTaj CTYJCHTOM TOpHOro da-
KyJnbTeTa Ka3axckoro ropHo-mMeTamryp-
TUYECKOT0 UHCTUTYTA.

ITocne oxoHYaHUA HHCTUTYTa B
1955 1. TpynoBas AesSTEIbHOCTHb Ha-
yajach Ha pyJAHUKe Auucail, Kak
NPaKTUYECKU Yy BCEX BBIMYCKHHUKOB, C
JIOJDKHOCTH TOPHOTO MacTepa. 3HaHUS
W JIEHCTBUTEIHPHOCTh AOABIXaH EpmaxaHOBHY cymen
TBOPYECKN COBMECTHTH Ha pabodeM MecTe, U 9TOT (hakT
ChITpajl B €r0 JajbHEHIIeH cyap0e BEemymylo pOJb.
TBopueckuii cKiaj ymMa W IPHUPOIHAS JTI0O03HATEIb-
HOCTH, TPYJIOJIO0ONE M MpHUCYIIEee eMy JKeJIaHHe OBITh B
MEPBBIX PSAAX CPEAH JYUIINX CO3TAIH €My aBTOPUTET U
YBaXXE€HHE C IEPBBIX JHEH ero TpyAOBOH €SI TEIbHOCTH.

OTH ero KadyecTBa OCOOCHHO TOCTOWHO OTPA3MIHCH
Ha ero Omorpadmum B meproi padOThl HAYAIBHUKOM pyJI-
HuKa AOmankanep B Apkupckou Pecmyommke ¢ 1976 r.
no 1979 r. llepen koMaHAUPOBKOU B AJDKUP U MOCJIE BO3-
BpalIeHusl OTTyJa OH paboTal Ha OJHOM M3 CIOXKHBIX II0
TOPHO-TEOJIOTHYECKUM M OCOOEHHO IO THIPOre0JIOrHYe-
CKHUM (paKTOpaM pyIHHUKOB MUpa — MUpraJmMcaicKkom, J10-
CTUTHYB K 1979 T. 1OJ>KHOCTH IJIaBHOT'O MH>KEHEpPA.

3Be3HBIM Yac ero Omorpadum Kak MHXXEHEepa M Kak
opraHn3aropa cBs3aH ¢ MecTopoxkaeHuem lllankus, Ko-
TOpOE SIBIISIETCS CAMBIM KPYITHBIM CBHHIIOBO-ITHHKOBBIM
MecTopoxaeHnem B Kaszaxcrane, u ¢ HadalloM €To Je-
SITEIBHOCTH IO OOBIYEe M MPON3BOJICTBY KOHIEHTPATOB
9THX METaJUIOB. PemieHwe, NMPUHSATOE MO HHUIHMATHBE

A6abixan EpmaxanoBuy
BerumoeToB
(21.12.1933 — 08.01.2023)

JUpEKTOpa AYHCAalCKOro MOJIMMeEeTal-
nmudeckoro kombmuara C.M. MayiieH-
KynoBa u nogaepxkaHHoe [[.A. Kynae-
BeIM U [1.®. Jlomako, mOpy4YeHO OBLIO
peanmnzoBath A.E. BernmberoBy. OnH
OJlecTsIIE ¢ 9TON OTBETCTBEHHOM 3a/1a-
Yel crpaBHIICS, IOCTPOUB B Oeckpaii-
HHUX MPOCTOpax HOBBIM mocenok [llan-
KU C BCEH COBPEMEHHOH MHPPACTPYK-
TYpOW W 3aJI0)KHUB OCHOBBI OYJyIIEro
pynnuka B Teuenue 1980-1987 rr.

[IpopaboraB ¢ 1983 1. mo 1995 r. Ha
pPEOPraHU30BaHHOM, IEpelIeaIeM B
YaCTHBIE PYKH, AUNCaliCKOM MOJIUMETaNl-
JIMYECKOM KoMOumHate, AOneixan Epma-
XaHOBHY cTall meHcuoHepoM. Ho ocras-
JICHHO€ MOCJI€é €r0 KOHUYMHBI Haclieaue
MOpayKaeT BOOOpaKEHHE CBOUM MHOTO-
o0Opa3neM U 1eJICHAIIPaBICHHOCTHIO.

Ero mecHm ocraiorcs XeMUy)KHHAMH HCTOPUYECKOH
JICTOIIMCH €ro POAHOr0 KOMOMHATa, KOTOPOMY OH ITOCBSI-
Tni Oosiee 17 meceH, B TOM YUCIIe 3BYyIIAYUi KaK THMH TPY-
Iy ¥ MYECTBY Jrfozei ropoaa Kenray «Banbc ropHSKOB».

IloueTHpie 3BaHUs «3acCily)KE€HHBIA BETE€paH KOM-
OmHata «AunomuMmeramn»», «Ilo4eTHBIM TrpakxIaHUH
ropoma Kenray», «Y4acTHHK TpymoBOTro QpoHTa»,
opaeH «/pyx6a HapomoB», MHOrOYHCICHHBIE MeAaau
JIOCTOMHO yKpamlajau €ro rpyib, HarJsaHO MPEICTABIISS
HaM €ro aKTUBHOCTH U T0OPOCOBECTHOCT.

Ab6npixan EpMaxaHOBHY — pPOJOHAYAIBHUK JUHA-
CTUH TOPHBIX MH)XEHEpOB. J[eTu Ha mpuMepe caMooT-
BEpP)KEHHOTO TpyJa OTHma BO 0jaro Haponaa BbIOpann
JKM3HEHHBIH ITyTh B TOPHOM IIPOM3BOJICTBE: 104Yb bu-
Omcapa — rOpHBIH WHXXKEHEp-MapKmIeiaep, padoraia
raaBHBIM Mapkiieigepom Jlucakosckoro I'OK, Ilo-
yeTHBIM reonor PK; ceiH — baypxaH — ropHbBId HH-
JKEHEP-TEeXHOJOT; ChIH — [ambIM)XaH — TOPHBIH WH-
JKEHep-MapKImeiaep; cblH — PaxbpIM)KaH — WHIXKEHEP-
oOoraTutesb; cblH — Kaablp>kaH — TOPHBIH HHXKEHEP-
3JIEKTPOMEXAaHUK, MAaTUCTP IKOJOTHH.

Ilpowasce ¢ nawum Konnezoi, mol 2060pum: «Cnu CROKOUHO — MbL 3ACAYHCUTL MeEX
onazooapnocmeil, KOmopovle 0blllUu 6bICKA3AHBL NPU NPOE0OOAX MedsA 6 NOCAEeOHUl nymy!
IHlycmov 3emnn 6yoem nyxom meoemy npaxy, Oyuia meos noKoumcs 6 nevecaxy!

T'opnoui scypnan Kazaxcmana Nel’ 2023




