VYK 622.061
DOI 10.58649/1694-8033-2024-4(120)-407-411
Kacbsimanues /1.b.
KAK Kymrop I'ong Komanau
Kacbsimanues /1.b.
3A0 Kymrop 'onag Komnanu
Kasymaliev D.B.
CJSC Kumtor Gold Company

TATAAJ TOO-TEOJIOTUAJIBIK IHAPTTAPJA )KEP AJIIBIHJAAI'BI KEH KA3YY
NIITEPUHUH TYPYKTYVYJYI'YH KAMCBI3 KblJIYY YYYH KOMILVIEKCTYY
BIKMA
KOMILUIEKCHBIN IMTOJIXO0/I K OBECIIEYEHHAIO YCTOMYNUBOCTH MOJA3EMHBIX
BBIPABOTOK B CJIOKHBIX 'OPHO-I'EOJIOI'TYECKHUX YCJIOBUAX
A COMPREHENSIVE APPROACH TO ENSURING THE STABILITY OF
UNDERGROUND MINE WORKINGS IN COMPLEX GEOLOGICAL CONDITIONS

Kbickaua MYH93Z[6M9: Makana Ttatraang IreoJOTHsIJIBIK mapTrapaa XCEp acCTblHAAr'bl KCH
UIITETYYJAOPAYH TYPYKTYYIYI'YH KaMChI3/100T0 OarbITTaliraH KOMIUIEKCTYY bIKKa apHairaH. AHjaa
TuaporcoJIOrusjbIK @aKTOpHOpILYH, TCKTOHUKAJIBIK YbIHAIYYJIAPpAbIH JKaHa I[e(bOpMaI_[I/I}UIBIK
IIPOLIECCTEPIUH TaaCUpUHE OaMJaHBIIITYy KeMreiieply uyedyyre bUIAHBIKTAIUTHIPBUITaH KOJI00
bIKMaJIapbl JKaHa TCXHOJIOI'USAJIAPbIHBIH aliKaJbIIIbl Kapajiart. KoMmno3urtuk AHKJICpJICpU,
KY4OTYYUY XUIOTEP MEHEH apalaliThipraH OETOH[Y, MOJUMEPIUK KalTOOJOpPAY *aHa WHBEKLIMS
TCXHOJIOTHAJIAPBIH  KOJIAOHYYra 6©3ro4e KOHYJI 6ypynaT, ajap Cyy MCHCH allblK4a Cyyra
TYPYKTYYJIYKKA JKaHAa TEKTOHUKAJBIK YbIHAIYYJAPAbIH >KOrOpyJIaraH alMaKTapblHa HATBIMXKAILYY
60J'Iy1'I YbIrar. EYJ'I bIKMAJIapJAbl MNPAKTHKAJIBIK KOJAOHYY MHUCAJIAAPbI KCITUPHUIITCH, aJlap KEp
aCTBIHJATEl CTPYKTYpaIapAbIlH KOOIICY3AYTY KaHa y3aK MOOHOTTYY TYPYKTYYIYI'YH JKOTopyjaaryyra
MaaHWJ1YY CaJlbIM KOIIOOPYH KOPCOTOT. X(LIﬁBIHTBIKTOOﬂO, OKCIUTyaTallugd IMMapTTapblHA JKapalia
TEXHOJIOTHSUIAP/bI  TAHJ0O0 JKaHa KOJAOHYy OoroH4Ya CcyHymtap Oepuier, Oy3yayyHyH
TOOOKENIUKTEPUH MUHMMAJJAIITBIPYyTa *aHa MIITETYYIOPAYH y3aK MOOHOTTYY TYPYKTYYJIyryH
KaMCBI3J100r0 0achIM Kacalar.

AHHOTaHI/Iﬂ: Cratbs MMOCBAIIICHA KOMIIJICKCHOMY HIOAXOAY K 00€eCIIEYEHHTO yCTOI\/'I‘{I/IBOCTI/I
MOA3EMHBIX T'OPHBIX BI)Ipa60TOK B CJIIOKHBIX TCOJOTHMYCCKUX YCIIOBHAX. PaCCManI/IBaCTCH
COY€TaHUEC METOJ0B N TEXHOJIOT Ul KPCIUICHHUA, aJalITUPOBAHHBIX IJI PCIICHUA 3a1a4, CBA3AHHBIX C
BO3JICHICTBUEM T'HAPOT€0IOTHYECKUX (PAaKTOPOB, TEKTOHUYECKUX HANPSDKEHUN U JeOpMaIlMOHHBIX
IMpOLECCOB. Oco0oe BHUMAaHUE YACICHO MPUMCECHCHUIO KOMIIO3UTHBIX aHKCEPOB, Ha6pLI3F-6eTOHa C
ApMUPYIOIIUMHU BOJIOKHAMH, IOJHUMCPHBIX HOKpI)ITI/Iﬁ N HMHBCKIIUOHHBIX TGXHOJ‘IOFI/II\/'I, KOTOPBIC
OKa3bIBAIOTCSI 0COOEHHO 3(1)(1)6KTI/IBHHMI/I B YCJIOBUSAX IMOBBIICHHOI'O HACBIIICHUA BO,Z[OI>'I 1 B 30HaxX C
IMOBBIIICHHBIM TEKTOHNYCCKUM HAIIPSAKCHUCM. HpI/IBOJISITCﬂ MPUMEPHBI MPAKTHYCCKOTO IMIPUMCHCHHA
JaHHBIX MCTOJOB, IIOKA3bIBAIOIIHUE HX 3HAYUTEILHBIN BKJIad B IIOBBIIIICHUEC 0€30I1aCHOCTH U
JOJTOBCYHOCTHU ITOA3CMHBIX KOHCprKHHﬁ. B 3akmrouenune OpeaACTaBJICHBI PEKOMEHAAIMU I10
BBI60py U INPpUMCHCHUIO TEXHOJIOTHH B 3aBUCHMOCTH OT CHCI_II/I(I)I/IKI/I YCJ'IOBI/Iﬁ OKCILTyaTanuu, €
AKIICHTOM Ha MUHUMMU3AIUIO PUCKA PASPYHICHUA U JOJITOCPOYHYIO YCTOP'IHPIBOCTL BBIpa60TOK.

Abstract: The article is dedicated to a comprehensive approach to ensuring the stability of
underground mining workings in complex geological conditions. It examines the combination of
methods and technologies for support, adapted to address issues related to the impact of
hydrogeological factors, tectonic stresses, and deformation processes. Special attention is given to
the application of composite anchors, shotcrete with reinforcing fibers, polymer coatings, and
injection technologies, which prove particularly effective in conditions of increased water saturation
and in zones with heightened tectonic stress. Examples of practical applications of these methods
are provided, demonstrating their significant contribution to enhancing the safety and durability of
underground structures. In conclusion, recommendations are presented for the selection and
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application of technologies based on the specific operating conditions, with an emphasis on
minimizing the risk of failure and ensuring long-term stability of the workings.

Herm3rm ce310p: Xep acThIHAArbl Ka3bUIMAJIAPJBIH TYPYKTYYJIYyry, Taraal TOO-
TEOJIOTHSUIBIK IAPTTap; TUAPOTEOJIOTHIIBIK (DAaKTOPIIOP; TEKTOHUKAIBIK CTPECcC; AeGOopMalusIbIK
MPOIIECCTEP; aHKEPIUK OCKEM100; HAOPBI3T-0ETOH; OJUMEPANK KarTamaap.

KiaroueBnle cjioBa: YCTOﬁqHBOCTB IHOA3EMHBIX BLIpa6OTOK; CJIOKHBIC TOPHO-TCOJIOTHYCCKUC
YCI0BUs; THAPOr€OJIOTUYCCKUC (baKTopBI; TECKTOHHUYCCKHUEC HAIIPSAXKCHUS, ,Z[e(bOpMaI_[I/IOHHBIe
MPOIIECCHI; aHKEPHOE KPEIUIEHUE; HAOPBI3T-0ETOH; MOJTUMEPHBIE TIOKPBITHSL.

Keywords: stability of wunderground workings; complex geological conditions;
hydrogeological factors; tectonic stresses; deformation processes; anchor support; shotcrete;
polymer coatings.

OOecnieueHne YCTOMYMBOCTH IOJ3EMHBIX TOPHBIX BBIPAOOTOK B CIOXHBIX TOPHO-
re0J0rMYECKUX YCIOBMSIX SBJISETCS OJHOM M3 KIIIOUEBBIX 3a/1a4 TOPHOTrO jejna. ['opHble mopoabl B
YCJIOBUSAX TOBBILIEHHBIX Harpy30K M JTUHAMUYECKHX BO3JEHCTBUI MOABEPraroTCs 3HAUUTEIBHBIM
nepopMaiusaM, YTO MOKET MPUBOAUTH K OOPYLIEHUSM U pa3pylIeHUsM Kpenu. B Takux ycnoBusix
0COOEHHO BaXKEH KOMIUIEKCHBIA MOJXO0J, BKJIIOYAIOUIMA MPUMEHEHHE pPA3JIUYHbIX METO/I0B U
TEXHOJIOTUI KpEeIUIEHUs, aJalTUPOBAHHBIX K KOHKPETHBIM YCJIOBUAM M IapamMeTpaM KaxXaou
BbIpaboTKu. Hacrosimmass craThsi paccMaTpuBaeT IMOAXOJbl K O0ECHEUeHUI0 YCTOHYMBOCTH
MIO/I3€MHBIX BBIPAOOTOK C YyU4ETOM T'MJIPOre0JOrn4ecKiX (akTOpOB, TEKTOHUYECKUX HANPSKEHUN U
ne(GopMaIMOHHBIX POLECCOB.

Binsinne ropHo-reo1oruyeckux (pakToposB Ha yCTOMYHBOCTH BHIPA0OTOK

CrnoxHble TOPHO-TE€OJOIMUECKUE YCIOBUS, TaKUE KaK HaJIM4Yhe TEKTOHHYECKUX DPAa3JIOMOB,
30H MOBBIILIEHHOTO HANpSKEHUs, BOJOHOCHBIX TOPU30HTOB M TPEUIMHOBATBHIX IOPOJ, CO3JAOT
JIONOJTHUTENbHBIE PUCKHU I YCTOWYMBOCTH IMOJ3EMHBIX KOHCTPYKUMHA. DTH yCJIOBUS TpPEOYIOT
y4€Ta HECKOJIBKUX KITFOUeBBIX (pakTopoB: [1]

e THJIPOTEOJOTUYECKUE YCIOBHA: BIMSHHUE BOJOHOCHBIX TOPU30HTOB M MOBBIIIEHHOU
BJIQ)KHOCTH 3HAYUTEIBHO OCIA0MISIOT OPO/IbI, CIIOCOOCTBYIOT Pa3BUTHIO KOPPO3UU METAIITMUECKUX
AJIEMEHTOB KPENH U YCKOPSIOT Pa3pyLIUTEIbHBIE IPOLECCHI;

e TEKTOHMYECKHE HAIPSHKEHUS: 30HbI TEKTOHMUYECKUX Pa3JIOMOB CO3/1al0T JIOKAJIbHBIE 30HbI
MOBBIIIEHHOTO HANPSKEHUs, YTO YBEIMUUBAET PUCK TPEIIMHOOOpa30BaHUsS U OOpYIIEHUH;

e Je(QopMaIMOHHbIE TPOLECCHI: IMOJA BO3AECHCTBHEM TOPHOTO JaBJIECHHUS MOPOJbl MOTYT
neGopMHUpOBaTHCs, MPUBOAS K H3MEHEHHIO (POPMBI U pa3MepOB BEIPaOOTOK.

Ot GakTopsl TPEOYIOT NMPUMEHEHHUsS CIEeNU(PUUECKUX METOJIOB KPEIUICHHUS, CIIOCOOHBIX
IIPOTUBOCTOATH PA3IIMYHBIM THUIIAM HArPy30K U BO3JECHCTBHIA.

MeToabl KpenJieHusl M1 UX KOMOMHUPOBAHHOE NpUMeHeHue [2]

s obecriedeHnss yCTOWYMBOCTH IMOJ3EMHBIX BBIPAOOTOK BAXKHO BBIOMpPATh KOMOHMHAIIUIO
METOJIOB KpeIUIeHusl, KoTopas Obl yuuThIBaJla Bce mepedncieHHble (akrtopsl. Hauboinee
3¢ EKTUBHBIMU METOJJAMH KPEIUICHUS SIBIISIOTCS:

e AHKEPHOE KpEIUICHHE: aHKepPbl U3 CTAJIN WM KOMIIO3UTHBIX MaTE€pPHaOB MCHOIb3YIOTCS
JUIL YKPEIUIEHHUS CTEHOK BBIPAOOTOK M CO3/aHUS JOMOJHHUTEIBHOTO COMPOTHBIIEHHUS Ha YpPOBHE
TPEIIMHOBATBIX M ciabbix mopoj. KommnosuTHble aHKephl OCOOEHHO 3(P(EKTUBHBI B YCIOBHSIX
MOBBIIIEHHON BIAXXHOCTH OJIaroAapsi UX YCTOHYMBOCTH K KOPPO3HUH;

e HaAOpBI3r-0ETOH: METOJ, MPU KOTOpPOM OETOH ¢ J100aBIIEHHEM apMHUPYIOIIUX BOJOKOH
HAHOCHUTCS Ha CTEHKM BBIPAOOTOK, CO3/a€T 3allMTHBIN CIIOW, MpeAOTBpAIIAONIUi 0OpylIeHne U
yMeHbllleHue aegopmanuii. Mcnonabs3zoBanue 100aBOK, TaKUX Kak MOJIMMEPHbIE BOJIOKHA, TO3BOJISIET
3HAYUTEIBHO NMOBBICUTH IPOYHOCTHBIE XapaKTEPUCTHKH OETOHA,

e TOJIMMEPHbIE MOKPHITUS: TOJTUMEPHBIE COCTaBbl, TAKHE KaK MOJUYPETaHbI U SMTOKCUHBIE
CMOJIBI, MCIIONB3YIOTCS Ul CO3AAHMS T'€PMETHYHBIX 3alIUTHBIX MOKPBITHI, MPEIOTBPALIAOIINX
IIPOHUKHOBEHUE BJIATM U XUMHUYECKH arpeCcCUBHBIX BEILECTB B MOPOAY. DTO OCOOEHHO aKTyaJlbHO B
YCIJIOBUSIX BBICOKOT'O COAEPkKaHUS BOJOHOCHBIX TOPU30HTOB;
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e UHBCKIMOHHBIE TEXHOJIOTMH: BBEICHUE IIEMEHTHBIX U IMOJMMEPHBIX PACTBOPOB B IMOPHI
MOpPOABI TMO3BOJISIET YKPENUTh €€ CTPYKTYpYy, 3alOJHUB IIYCTOTHI M TMOBBIIIAS HECYIIYIO
CIIOCOOHOCTH MOPOTHOTO MaccHBa. [3]

e  Y4Yér ruaporeoiornyeckux GakTopoB nNpu BbIOOPE METO0B KpenJeHusl

I'maporeonoruueckre ycinoBUsT WrpaloT KIIOYEBYIO pPOJb B IPOCKTUPOBAHUM KpEIu
MO/I3eMHBIX BbIpaboTOK. [IprcyTcTBHE BOABI B MOPOJaX CIOCOOCTBYET CHUKEHUIO UX MPOYHOCTHU U
MOXET BBI3bIBATh XHUMHUYECKOE pa3JIOKEHUE KPENEKHBIX MaTepualioB. B Takux ycioBHsx
PEKOMEHIyeTCsl IPUMEHEHUE:

e BOJOOTBOJSIIUX APEHAXKHBIX CHUCTEM: JPEHAXKHBIE CUCTEMBI MO3BOJISIIOT OTBOJIUTH BOIY
OT BbIpaOOTKH, MIPEIOTBPAIasi HACBIIIICHUE [TOPOJ BJIAroi;

e BJArOCTOMKHX KOMIIO3UTHBIX aHKEPOB U TMOJMMEPHBIX IMOKPBITUNA: 3TH MaTepUabl
0o07aaloT BBICOKOW YCTOMYMBOCTHIO K BO3JCWUCTBUIO BIArM U CHOCOOHBI 3 (HEKTUBHO
MPOTUBOCTOATH MpOIEccaM KOppo3ud. [4]

e BiumsiHMe TEKTOHMYECKMX HamnpsikeHuii u aedopmMaunmii Ha BbBIOOP MeTOI0B
KperieHust

TexkToHMYECKHEe HAMPSKEHHsI U MPOLecChl AeGopMaIii MOpoA MPUBOIAT K MOCTOSHHOMY
W3MEHCHHUIO COCTOSIHHSI BBIPA0OTOK, YTO TpeOyeT MPUMECHCHHS THOKHX W aJalTHBHBIX METOJIOB
KkperuieHus. K 4ucity Takiux METo/10B OTHOCSITCS:

e apMUpOBaHHBIE  HAOPBHI3r-OETOHBI:  HCMOJB30BaHHE OETOHOB C  J100aBICHUEM
METAJIMYECKUX WM TOJMMEPHBIX BOJIOKOH IMO3BOJISIET TMOBBICHUTH MPOYHOCTH HA HU3TUO U
IUTACTUYHOCTD, YTO IIOMOTAET MPOTHBOCTOSTH JIe(hOpPMAIMOHHBIM TIporieccam; [S]

e UHBEKIMOHHBIE PACTBOPHI C KOHTPOJIUPYEMBIM BPEMEHEM CXBATHIBAHUS: TAKUE PACTBOPHI
WCIIONB3YIOTCA JJIS  YKPEIUJICHUST TPEIIMHOBATHIX TOPOJ M KOMIICHCAIIMM TEKTOHHYECKHX
HANPSDKEHUH, CHIDKAsE PUCK TPEIIMHOOOPA30BaHUs U Pa3pyIICHUS TOPOJ.

e IlpuMepsnI ycnemiHOro NPpUMEHEeHUs] KOMILJIEKCHOTO M0AX0/1a

OnpIT npuMEHEHUS KOMIUIEKCHOTO TMOAXO0Ja K KPEIUIGHHWI0 TOA3EMHBIX BBIPaOOTOK
MOKA3bIBAET BHICOKYIO 3(P(EKTUBHOCTh COUETAHUS PA3TUYHBIX METOI0B KperuieHus. Hampumep:

e B IIaXTaX, PACMOJOKEHHBIX B TEKTOHMYECKH AKTUBHBIX PETMOHAX, TaKUX KakK AJIBIIBI,
YCHENIHO TPUMEHSJIUCh KOMOWHAIIMM aHKEPHOTO U HaOpBI3r-OETOHHOTO KPEIUICHUS, YTO
MTO3BOJIMIIO TTOBBICUTH JIOJITOBEYHOCTh M YCTOWYMBOCTH BBHIPAOOTOK;

e Ha OOBEKTaX C BBICOKOW BIIAXKHOCTHIO, TAKUX KakK IIAaxXThl 3amagHoil EBporbl, ObLIH
BHEJPEHBI BIIATOCTOMKUE TMOJHMMEPHBbIE TOKPHITHS U CHUCTEMBbl JIpeHa)ka, YTO 3HAYUTEIHHO
YMEHBIIHIIO Pa3sPYUIHTENLHEIE IPOLECCE B MOPOTAX.
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Puc. 1. D¢ddekTHBHOCTH PA3JIMYHBIX METOAOB YKPEIICHUS MOA3EMHbIX BHIPA00TOK

JumarpamMmma TOKa3bIBaeT pa3HyI0 CTeneHb 3S(P(GEKTUBHOCTH HCIOJIB3YEMbIX METOJIOB
KpeIUIeHUsT JJI TOZJAEpKaHUS YCTOMYMBOCTH MOA3EMHBIX BBIPAOOTOK: aHKEPHOE KpeIJIeHHE,
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obecrieynBaronee JOMOTHUTENbHYIO TOAEPKKY M 3alIUTy CTEHOK BBIPAaOOTOK, — 75%; HaOpbI3I-
OCTOH — METO/I, CO3JAIONINI 3aITUTHBIA CIIOM HA CTEHAX BBIPAOOTKHU, MPEIOTBpAIas OOPYIICHHS U
yMmeHblieHue naedopmanuii, — 85%; moIMMepHBIE TMOKPHITHS, OOECHeyHBaromue 3aIlUTy OT
BO3/ICUCTBUS BJIarM M arpeCCUBHBIX XUMHUYECKUX BemecTB, — 90% [6]; MHbEKIMOHHBIE TEXHOJIOTUH,
IIO3BOJISIIOIINE 3aOIHATh TPELIUHBI U TIOPBI, TOBBIIIAS IPOYHOCTh U YCTOMUMBOCTbh TOPHBIX MOPOJT
— 80%.

Pexomenaanum no Bb100pY MeTON0B KpeIJIeHUsl

Jlis BeIOOpa ONTHUMAIbHOM KOMOMHALIMM METOAOB KpPEMJIEHHs MOJ3EMHBIX BBIPAOOTOK
PEKOMEHAYeTCs YUYUTHIBATh CIeyIomue (pakTophl:

e [IPOBEJICHNE aHAJIM3a FMIPOre0JIOTHYECKUX U TEKTOHUYECKUX XapaKTEPUCTHK MTOPOJI;

e [DUMEHEHUE  MATEMaTHMYECKOIO  MOJCIMPOBAHUSA I  OLEHKH IOTEHIMAIbHBIX
nedopmanuii 1 Harpy3oK;

e YUET OMbITA IPUMEHEHUS PA3JIUYHBIX METOJIOB KPEIUICHUS B aHAJIOTMYHBIX YCJIOBMSIX JIf
BbIOOpa Hanbosee F3(PeKTUBHOU cTpaTeruu. [7]

KommiekcHbIN moaxo1 K 00eCIeYeHUI0 YCTOHYNBOCTH TO3EMHBIX BBIPAOOTOK B CIIOKHBIX
TOPHO-TEOJOIMYECKUX YCIOBHSX TpeOyeT HWHTErpalud pPa3IM4HbIX METOJOB M TEXHOJOIMH,
YUUTBIBAIOIINX THIPOTEOJIOTHIECKUE, TEKTOHHUECKUE U AehopMaiioHHbIe (PaKTOPBL. DTOT MOIXOA
HE TOJIBKO yJyuIlIaeT oOIlyr0 0e30MacHOCTh MOA3EMHBIX COOPY)KEHHUI, HO M crocoOCTBYeT Ooiee
3G PEKTUBHOMY YIIPABICHUIO PECYpPCaMU M CHHYKEHUIO 3aTpaT Ha PEMOHT M BOCCTaHOBJICHHE.

CouetaHue aHKEPHOTO KpeIUIeHHs, HaOpbI3r-0€TOHAa, MOJKMMEPHBIX MHOKPBITUH U
MHBEKIMOHHBIX TEXHOJIOTUI MPEAOCTABISIET MHOTOTPAHHBIE PELLIEHUS ISl HOBBILIEHHUS] TPOYHOCTH
U YCTOMYMBOCTH BBIpAaOOTOK. AHKEpPHOE KpeIlieHHe obOecrednBaeT HaA&KHYI0 (UKCALUIO
KOHCTPYKLIMH, B TO BpeMsI KaK HaOpbI3r-0€TOH cO3AAa€T JONOJHUTENIbHBII ypOBEHb 3alllUThl OT
BHEIIHUX Bo3JeiicTBuil. IlonuMepHble MOKPBITHS CIOyXaT OapbepoM sl arpecCUBHBIX Cpel U
MOBBIIIAIOT JIOJITOBEYHOCTh MaTepUallOB. VIHBEKIIMOHHBIE TEXHOJIOTUU TTO3BOJIIOT A(PPEKTHBHO
3aI0JIHATH TPELIUHBI U OPBI, YTO 3HAYUTEIBHO CHIU)KAET PUCK 00pyleHus u aedpopmanui. [§]

OnplT  NpPakTUYECKOTO MNPUMEHEHHsS OJTHUX pPElIeHUH Ha  pa3IMyHbIX  O00bEeKTax
J€MOHCTPUPYET  BBICOKYIO 3(PPEKTUBHOCTh KOMIUIEKCHOTO IOJX0/a, OOECIeYMBAOIIETO
YCTOMYMBOCTh BBIPAOOTOK B JOJTOCPOYHON MepcreKTHBe. Pe3ynbTaThl MCHBITAaHUM MOKa3bIBAIOT,
YTO NPaBUIbHBIN BBIOOP M KOMOMHALIMS TEXHOJIOTHI MOTYT 3HAaYUTENBHO YBEIHMUUTH CPOK CITYKOBI
ITOA3EMHBIX COOPYKEHUHN U CHU3HUTH BEPOSTHOCTh ABAPUIHBIX CUTYal[UH.

B 3axiroueHue cieayeT MOJYEPKHYTh BaKHOCTH ITOCTOSHHOTO MOHUTOPMHIA W aHAIU3a
YCIIOBUHM 3KCIUTyaTalluu TMOA3EMHBIX BBIPAOOTOK, YTO IMO3BOJIUT CBOEBPEMEHHO KOPPEKTUPOBATH
UCIIOJIb3YEMBIE METOABl U TEXHOJOTMM B COOTBETCTBUHM C W3MEHSIOUIMMHCS YCIOBHSMH U
TpeOoBaHUsAMU. VIHBECTUIINH B KOMIUIEKCHBIN MOJAXOJ K OOECIEUEHUI0 YCTOMYMBOCTH MOJ3EMHBIX
TOPHBIX BBIPAOOTOK HE TOJBKO OIpaBIaHbl, HO M HEOOXOIUMBI JUI JOCTHKEHHS BBICOKHX
CTaH/IapTOB O€30MacCHOCTH U JOJTOBEYHOCTH B TOPHOM OTpaciiu.
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