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AHHOTauwua: MpuBefeHbl pe3ynbTaThbl UCCNELOBaHNUSA MOA3EMHOr0 APEHAXHOro Kommnnekca MuxaliNoBCKOrO )ene3opyAHOro MecTo-
poxaeHus. OcyLleHne NOCNeJHEro B CBA3M CO 3HAUYUTENIbHLIMUW pasMepamyt KapbepHOro nons, a Takxke 415 YMeHbLUeHNs 06beMa BCKPbILLK
OCyLLeCTBNAETCA KOMOMHMPOBAHHO-MOBEPXHOCTHBIM M NOA3EMHbIM CNOco60M. BMABNEHO, YTO B NpoLecce NOCTOSHHOIO pasBUTUSA PPOHTA
rOpHbIX paboT v yrny6neHns kapbepa 4acTb MOA3EMHbIX FOPHbIX BbIPabOTOK NOA3EMHOI0 APEHAXHOI0 KOMMAeKca oKasanacb B 30He noj-
paboTku. PelleHne 0 nepefaye ropHoin BMpaboTKM Ha NoralleHne Npon3BOAUTCA HA OCHOBAHMM aHanu3a COBMeLLeHNs NaaHa OTKPbITTX 1
nnaHa NnoA3eMHbIX rOPH/TX paboT. Y CTaHOBNEHbI Pa3Mepbl OXPaHH/TX LIe/IMKOB OKO/0 AEACTBYIOLMX Y NPOEKTUPYEMbIX MOA3EMHbIX APEHaX-
HTX BbIpaboToK. OLeHeHbl 06bembl paboT Mo MoralweHno ApeHaXH X BMpaboToK, nognexalmx noraweHunto B nepmog 2023—2032 rogos ¢
y4eToOM pa3BnTMA POHTA FOPH/TXPaboT B Tpex YacTax kapbepa MITOKa: LeHTpanbHOM, CoefUHUTENLHOM M K0XKHOW (CeBepHas YacTb Kapbepa
3aKOHCepBupoBaHa). Pa3paboTaHbl 1 NPOaHaNN3nMpPOBaHbl Pa3NnyHble BAPUaHTbl Pa3BUTHA MOL3EMHOI0 APEHAXHOI0 KOMMAeKCca B KOHTEKCTe
BOCNPOW3BOACTBA APEHAXH X FOPHbIX BbIPabOTOK NPU NMPOM3BOACTBEHHOM HEO6XOAUMOCTMN NX MOraLleHNs.

Knoues™e cnosa: MeCcTOpOXAeHWe, MOA3EMHble BOAbl, MOA3EMHbIA [APEHaXHbIV KOMMMEKC, MoApaboTka, norawleHue ApeHaxH”rx
BbIPaboTOK, pa3BMUTUE APEHAXHOT0 KOMMIeKca
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Abstract: The results ofthe study ofthe functioning ofthe drainage complex ofthe Mikhailovsky iron ore deposit are presented. Due to the significant
size of the quarry field, as weHas to reduce the volume of overburden, its drainage is carried out in a combined surface and underground way. It was
revealedthat inthe process ofconstant development ofthe mining front and deepening ofthe quarry, part ofthe underground mining ofthe underground
drainage complex turned outto be inthe ended up in the undermining zone. The need to transfer mining operations for destruction arises when open-pit
mining operations is approached at a distance equal to the size ofthe security pillar. The dimensions ofthe security pillars near the existing and projected
underground drainage workings have been established. The volume ofwork on the repayment of drainage workings to be repaid in the period 2023-2032
has been estimated. taking into account the development ofthe mining front in three parts ofthe quarry: the central, connecting and southern (the
northern part ofthe quarry has been mothballed). Various options for the development ofan underground drainage complex have been developed and
analyzed in the context ofthe reproduction ofdrainage mine workings with the production need for their destruction.
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BBegeHue

NXannoBCKOE MECTOPOXAEeHWE >XenesHblX pya no-

Kanu3oBaHO Ha ceBepo-3anafge Kypckoi obnactu u

ABNAETCA OLHUM M3 KPYMNHEALWMX Nogo6HbIX MeCTo-
poxaeHnin Ha Kypckoin marHuTHoin aHomanum (KMA). Ero
NPOMbILIEHHOE OCBOEHWE OCYLLeCTBNAETCA OTKPbITbIM CMO-
coboM. PasBuTMe Kapbepa B MPOCTPAHCTBEHHO-BPEMEHHOM
OTHOWeEHNN TpebyeT 3h(heKTUBHON pabOTbl CMCTEMbI OCyLle-
HUS, KoTopasa Ao/HkHa obecneynTb 6Ge3onacHble yCnoBUA Be-
OEHUSA BCKPbIWHBIX M 406bIYHbIX paboT Ha pacuyeTHbId nepuog
0TPaboTKM MECTOPOXAeHUS, a TakxXe 61aronpuATHbIE YCNOBUA
aKcnayaraumm ropHofo6bIYHOTO Y TOPHOTPAHCNOPTHOTO 060-
pyLoBaHWA, MaWWH U MEXaHU3MOB.

OCHOBHblE TMAPOreonornyeckne 0co6eHHOCTU Kapbepa
MuxainoBcKoro ropHo-o6oraTuTenbHoro kKoméuHata (fanee —
MTIOK) o6ycnoBfeHbl HanMYMeM MOLLHOFO 0CaJ04YHOrN0 Yexna,
nepekpbiBaKLLEro MecTopoXaeHne, B KOTOPOM BblJeneHbl BO-
[OHOCHbIE TOPW3OHTbI B MeCYaHblX OT/NIOXEHUAX YeTBepTUY-
HOW, MeNoBOM N IOPCKOW CUCTEM, B MecyaHblX U KapbOHATHbIX
06pa3oBaHNAX AEBOHCKON cucTemsbl [1]. B KpucTaninyeckom
(hyHAaMeHTe MNpoC/eXnBaeTcqd BOAOHOCHAA 30HA TpeLWuHO-
BaTOCTU B apXxei-npoTepo30iCKUX U3BEPXKEHHbIX U MeTaMop-
thnyeckmx nopofax. BbigepxaHHaa rnAMHUCTas Kennoselickas
ToNnua pasfenseT rMApPOreonornyecknini paspes Ha fBa BOJO-
HOCHbIX KOMMNMEKca: HajKennoBeWCKWUA KOMMeKC, BK/KYa-
IOWmniA 6e3HanopHbIe TOPU3OHTLI B YETBEPTUUYHbLIX U MENOBbIX
OTNIOXEHUAX, W MOLKEeNN0BEACKNA HanopHO-6e3HaNopHbIi
KOMMNEeKC BOAOHOCHbIX FOPU3OHTOB B 6aTCKMX, LEBOHCKUX U
apxein-npoTtepo3oiickux nopogax [2, 3]. B uenom ruaporeo-
NOrnyeckue yCcnoBus MeCTOPOXAEHWA XapaKTepu3ylTcs Kak
CNOXHbIE, & eCTECTBEHHbIA PeXUM NOA3eMHbIX BOA B nNpejenax
MECTOPOX/AEHWNA B pe3ynbTaTe MEPONPUATUIA NO ero ocyLleHuto
CYLLECTBEHHO HapyLUeH.

B cBA3M CO 3HAYMTENbHBIMW pasmMepaMy KapbepHoro nons,
a Takxe N4 YMeHbleHNA 06bema BCKPbILWMW W MOBbIWEHNA
9KOHOMMUYECKON 3htheKTUBHOCTU [06bLIUM pyfAbl €ro ocylue-
HWe ocylecTBnseTcs KOMOGWHUPOBAHHO-NMOBEPXHOCTHLIM U
noAseMHbIM cnocobom [4—6]. C60p [OXAEBbLIX U NaBOAKOBbIX
BOJ, OCYLLECTBAAETCA C NOMOLLbI NPUBOPTOBBLIX APEHAXHbIX
KaHaB, KOTOpble MPOXOAATCA TEXHOMNOTMYECKUMU 3KCKaBaTo-
pamMu 1 noafepXuBarTca B paboyem COCTOAHUMN AN3ebHbIMU
JKCKaBaTopaMy ydyacTka OCyLleHWs. BOAOHOCHblIe FOPU3OHTbI
BEPXHero Komnnekca - 6e3HanopHble, ApeHMpytoTCca 6opTamm
Kapbepa u rugporpagmyeckoil cetbto. BofoOHOCHbIE FOPU3OHTBI
NOAKENNO0BENCKOro KOMMeKca ocylwanTcs KOMO6UHUPOBAHHO
CMCTEMOW HaCOCHbIX YCTaHOBOK B Kapbepe, A4S 4ero co3jaHa
CeTb MOA3eMHbIX BbIPab0TOK M NPOBYpPeHHbIX U3 HUX BOCCTa-
IOLMUX APEHAXHbIX CKBaXXWH Ha BCe BOLOHOCHbIE TOPU30HTbI 1
ApeHaxHble y3nbl (NOA3eMHbI APEHAXHbIVE KOMNNEKC - fanee
NApK) [7-9].

B npouecce NOCTOAHHOIO pa3BMTUA (HPOHTA FOPHbLIX paboT
n yrnybneHus Kapbepa nof3emMHble ropHble BbipaboTku MApK
0Kas3anucb B 30He MOAPabOTKM Ha 6ONMbLIOA MPOTSAXKEHHOCTH,
4TO CaMblM HeraTMBHbIM 06pa3oM OTpaXKaeTcs Ha COCTOAHUMU K
3 PEeKTUBHOCTU (PYHKLMOHUPOBAHNA CUCTEMbl OCYLUEHMA Ka-
pbepa B Lenom. B aToli cBA3WM MCCNefoBaHWsA TMAPOreoMexaHu-
YeCcKUX MpoueccoB B npegenax MYHKLUOHWPYHOLWEro FOPHOro
npeAnpuATUSA BeCbMa aKTyasbHbl.

Llenb nuccnegoBaHuin - BNABUTL BAMAHWE NoApaboTKM rop-
HbIX BbIPAabOTOK MOA3EMHOr0 APEHAXHOro KOMMJeKca Ha npo-
Lieccbl ocyweHns kapbepa Muxaiinosckoro MOKa.

O6beKT UCCef0BaHWA

OnvHa kapbepa MITOKa no KOHTYpy BCKpbILW COCTaBNsAET
6,0 KM, WnpuHa - 2,6 KM, rnybuHa - 340 m, nnowagb gocTuraa
15,6 KM2, a NPOTAXEHHOCTb 3aMKHYTOr0 KO/bLa FOPHbIX Bblpa-
60TOK ApeHaXHOM LWaxTbl BOKPYTr Kapbepa coctaBnseT 20,1 Kwm.
lopHble paboTbl BefyTCA B Tpex Kapbepax: LeHTpalbHOM, coe-
OVHUTENbHOM W HOXXHOM; CEBEPHbI Kapbep 3aKOHCepBMPOBaH
N MCNonb3yetca A8 CKNafMpOBaHWA OKUCNEHHbIX KBapLUTOB
(puc. 1) (cm. UBETHYIO BKNeiKy Ha cTp. 45).

OcylueHune Kapbepa 0CYyLLeCTBNAETCA CUCTEMON NOA3EMHbIX
ropHbiX BbIpaboToK MAPK 1 NpobypeHHbIX U3 HUX BOCCTAK L UX
LPEeHaXHbIX CKBaXXWH (ganee - BAC). Mopa3emMHble BbIpaboTKm
npeAcTaBneHbl APeHaXHbIMW LWTPEKaMMW, OKOHTYpMBAlOLWUMU
Kapbep C BHELIHel CTOPOHbI, a TakXe BblpaboTKaMu, Hanpas-
NEeHHbIMWU BHYTPb KOHTYypa, NpoiifieHHble C ykKnoHom 0,005.
BHYTPUKOHTYpHble BbipaboTKM MpegHa3HaYyeHbl B OCHOBHOM
4N 0TBOAA APEHAXHbIX U KapbepHbIX BOJ, NOCTynawLWmx ye-
pe3 ApeHaXHO-BEHTUNALNOHHbIE CKBaXXWHbI, NPOOYypPEHHbIE C
YCTYNOB Kapbepa B NOA3eMHble BblpaboTKN OT KapbepHOro BO-
[00TAMBA 1 NPMBOPTOBLIX ApeHaX el K KOMNAeKcaM rnaBHOro
BOOOT/INBA, PACMONOXEHHBIM Ha ropusoHTax -20 M n -100 m.
YCTb [LPEHAXHO-BEHTUNALUOHHBIX CKBaXWH 060pyA0BaHbI
BOAOMPUEMHbBIMUN YCTPOMNCTBAMU M 3yMNAaMU-OTCTORHUKAMMU
ONA OYMNCTKW BOAbl OT MEXaHWYECKUX NpuUMeceil, OCBETIEHUA
BO/bl M YMeHbLIEHWA 3anecoymBaHns cksaxuH. C 2002 roga 3a-
nyuieHbl B paboTy BOJOCOPOCHbI/ WTPEK M HACOCHAs CTaHUUA
Ha ropu3oHTe -100 M, KOTOpasA NepekaymBaeT BOAY Ha FOPU3OHT
-20 M. [peHaxHble BOAbl M3 HAaCcOCHbIX MApK Ha ropnsoHTe
-20 M nmocTynawT B KO/MEKTOP MepekaynBaroLieii HacoCHOM
CTaHLMM, pacnonoXeHHOW y cTBona waxtbl Ne 5. Mepekaunsa-
loluLas HacocHaa nojaet ApeHaxHble BOAbI N0 Tpybonposoay B
XBOCTOXpaHunuue (puc. 2).

Cuctema NOA3EMHbIX FOpPHbIX BblpaboTok MApK u npoby-
peHHbIX U3 HUX BAC BKNtOYaeT 4Ba BEPTUKaNbHO!» CTBONA, OAUNH
HaKNOHHbIN CTBON, WTONbHIO «HKOXKHbIA WTPek Ne 5», Bogoc6po-
CHbl€ LWITPEKN, KOMNEKCbl BbIpab0TOK BOAOOTNNBA, KaMepHble
N BepTUKanbHble BbIPAGOTKN PasnMYyHOro HasHauvyeHus, pacno-
NOXKEHHbIe Ha ropn3oHTax -20 m u -100 m [1].

Ctson Ne 5npefHasHauveH 4nsa cnycka-nogbema nofgei, cny-
CKa maTepuanoB 1 060pyAoBaHusA, Bblgayu NOPOAbl M Mogadvn
CBEXero Bo3fyxaun 060py0BaH KNeTeBbIM NOLLEMOM C LUAXTHOM
noAbeMHOl ycTaHOBKOM LI3 X 2,2AP 1 NeCTHUYHBIM OTAENEHN-
eM. 'nybuHa ctBona - 323,7 m, guameTtp B cBeTy - 4,5 m. CTBON
No 6 npegHasHauyeH A4NA BblfayuM Ha MOBEPXHOCTb UCXOAALLEN
CTPYM BO3fyXa CEBEPHOr0 Kpblna WaxTbl U ABNSETCA 3anacHbIM
BbIX040M. CTBOJI PEKOHCTPYMPOBAH W OCHALLEeH KNeTeBbIM NOL4b-
emoM. nybuHa cTBona - 209,6 m, guameTtp - 4,5 M. HaknoH-
HbI CTBON CevyeHneM 7,4 M2npefHa3HayeH 415 cnycka-nogbema
nofen, matepmanos, 060pyA0BaHNA U BEHTUAALUN, 060pYLOBaH
[OBYMSA LWaxXTHbIMU NMOAbEMHbIMM yCTaHOBKaMu L|1,6 x 1,2. PaHee
npoigeHHble cTBONbLI Ne 1, 2, 3, 4 nMkBNANMpoBaHbl [7].

FOKHbI wTpek No 5 Haxo4uTcs B HOr0-BOCTOUYHOW YacTu Ka-
pbepa n npefHasHayveH ANS Bbl4ayn Ha NOBEPXHOCTb UCXOAALL el
CTPYM BO34yXa HOXHOMO Kpblfia WaxThl, a TaKXe B KayecTBe 3a-
nacHoro Bbixoja.

3arny6neHHbIn KapbepHbll BOAOOT/NMB NPefyCMOTPEH Tak-
e Ha ropmsoHTe -225 M, 4TO6bLl 0b6ecneuynTb ocyweHue LleH-
TpanbHOrO Kapbepa o MPOeKTHON abc. oTMeTKM -180 M, a Takxe
Nno3BONUT NCNONb30BaTb €ro Npu 3arny6neHnn Kapbepa fo aée.
OTMETKM -225 M 1 B fanbHeilleM NS COBMECTHOMN ero paboTsl
C OTKPbITbIM BOLOOTINBOM. 3arfy6/eHHbI KapbepHbli BOAO-



Pvc. 2. Cxema BogooTBeAEHNS
Hg. 2. Drainage scheme

OT/NB TFOPU3OHTa -225 M OGyAeT COCTOATb M3 BOAOOT/AVNBHOIO
KOMMeKca n BOAONPUEMHON BbIpaboTKN. BCKpbITUE roOpU30oHTa
-225 M npon3BoanTCcs yKnoHom -20 / -225 M, a Takxe nudTo-
BO-X0[0BbIM BOCCTatowmm -100 /-225 m (puc. 2). Mpwu aTom 06-
Wwas gnnMHa BbIpaboToK 3arny6/1eHHOro KapbepHoOro Bo400TAUBA
coctaBuT 1740 m npu o6beme npoxofku 20 400 m3[7].

Martepuan 1 MeToa . UccnefoBaHui

Kak y>xe oTMe4yanoch Bbllle, rOpHble paboTbl, 06ecneynsao-
wue Tpebyemyto BbleMKy 3anacoB, nMpejnonaralT pacliupeHue
Kapbepa B ceBepo-3anafjHOM HanpaBfieHun; obbeanHeHue Ce-
BEPHOro, KOXHOro n LleHTpanbHOro KapbepoB € MNOCAEAYOLW UM
yrny6neHnem obbveanHeHHOro Kapbepa [1, 4]. Mpu 3TOM B 30He
noapaboTkm yxe Kk 2024 rogy okasanocb nopsgka 3 KM nogsem-
HbIX FOpHbIX BbipaboTok MApK. MoraweHne aTux BbIpaboToOK
UCKNOYaeT B AanbHeiwem 3PGheKTUBHbIA fpeHax ceBepo-3a-
nagHoro 6opTta Kapbepa, YTO MOXeT MoBieYb 3a C060M 0CNOX-
HEHWA NPOW3BOACTBA OTKPbITbIX FOPHbIX paboT, BNAOTb 4O UX
OCTaHOBKMU.

Pa3Mepbl OXpaHHbIX LLEeNUKOB OKONO Ae/CTBYIOLNX N NPOEK-
TUPYeMbIX NOA3EMHbIX APEHAXHbIX BbIpabOTOK OnpefensTca B
3aBMCUMOCTM OT MapameTpOB MAacCOBbIX B3PbIBOB B Kapbepe v ¢
YUYETOM reo/IorM4yecKoro CTPOeHUA MaccmBa ropHbIX NOpPos, Npoy-
HOCTHbIX CBOWCTB FOPHbIX NOPOA, NPOCTPaHCTBEHHOrO pacrnono-
YKEHMNA BbIPabOTKM OTHOCUTENBHO (PPOHTa 6YPOB3PbIBHLIX PaboT,
HaNM4Ynsa N KOHCTPYKL MW KPenu ropHoi BbipaboTkm [10-13].

3a HOpMY CeicMOCTOMNKOCTM TopH/rx BbipaboTok MApK
MTOKa npuHATbI HOPMbI ANS BCMOMOraTefbHbIX (MOArOTOBU-
TeNbHbIX) TOPHbIX BbIPabOTOK, fonyckawlne OTAeNbHbIe Bbl-
Ba/sbl ¥ OTKO/blI B KPOBNe, nogjarwluecs yganeHuto. Pacuyetsbl
6e30MacHbIX pa3mMepoB OXPaHHbIX LLe/IMKOB BbIMOMHANN MO Mpe-
[LenbHbIM NapaMeTpaM CKBaXWUHHbIX 3apsgoB BB B cooTBETCTBMM
C METOAMKON, NpuBeAeHHON B PefepasbHbIX HOPMaxX U NpaBu-
nax B 061acT¥ NPOMbILLNEHHO 6e3onacHocTn «Mpasuna 6e3o-
NacHOCTMW NpK B3PbIBHbIX paboTax» (C M3aMeHeHUaMM Ha 30 HoA-
6pa 2017 roga) [13].

B cooTBeTcTBMM C N. 843 faHHbIX NpaBu 6e3onacHble pasme-
pbl OXpPaHHOTO Lennka (ToNWMHA MOTONOUYNHbBI) NPU HEOLHOBpPE-
MEHHOM B3pbiBaHUU N 3apsL0B CO BpEMeHeM 3aMeANIeHNsA MexXay
B3pbiBaMU He MeHee 20 MC onpejenieHa no opmyne

N 1/4

rge ry- pasmep uenvka (MoToNo4YMHa), M;
K- KoaghduumneHT, 3aBUCALLMIA OT CBOMCTB FPYHTAa;
Kc- KoathpuumeHT, 3aBUCALL NI OT TUNA COOPYXXEHNUS;
a- Ko3(hMUMEHT, 3aBUCALLWIA OT YCNOBWIA B3pbIBaHUS;
Q —obuwas macca 3apsaoB, Kr;
N —KONM4ecTBO 3apsA0B.

BmecTe ¢ TeM cneayeT UMeTb BBUAY, YTO Banujauuns pacyeT-
HbIX flaHHbIX 1 [OCTOBEPHbIE CBEAEHNSA HE MOTYT 6bITb NOMTYYEHbI
6e3 NpMMeHeHNs MeTOA40B MpAMOro (BuM3yanbHOro) ob6cnegosa-
HWS COCTOAAHWSA TOPHbIX BbipaboTok MApK.

PesynbTaTbl UCCEf0BaHMIA

Mo npeaBapuTeNbHbIM OLEHKAM, B 30He MOAPaboTKM yxe K
KOoHUY 2024 rofia MOXeT oKa3zaTbCA nopsgka 3 KM MOA3EMHbIX
ropHbix BelpaboTok MApK (puc. 3).

Puc. 3. Cxema nof3eMHbIX rOpHbIX BbIpaGOTOK NOA3EMHOT0 APEHaXHOr0
KoMnnekca ¢ BblfeNeHHo! 30HoW nofpaboTku kapbepoM Muxaiinosckoro
rOpHO-060raTMTENbHOTO KOMGMHATA (MO COCTOSHUIO Ha Hayano 2024 ropa)
Fg 3. The scheme of underground mining of the Pr with a dedicated part-time
work area by the quarry (as of the beginning of 2024)
MoraweHne 3TUX FOPHbIX BbIPAa6OTOK MCKNOYAET B fanbHe-
weM 3pheKTMBHbIN ApeHaX CeBepo-3anmagHOro 6oprta Kapbepa
MT OKa.
PesynbTaThl pacyeTos 3HayeHWnit 6e30nacHoOro pasmepa yenun-



KOB B FOPHbIX BbIpaboTKax Cc y4eTOM KPENoCTU NOpPOJ Ha OCHO-
BaHUM UCXOAHbIX aHHbIX Mo MApK MITOK npeacTaBneHbl B Ta-
6nuue 1. Mpu pacyeTe 661K BbiGpaHbl Cnefytoline napaMmeTpsbl:
macca BB B ofHOI1 ckBaxKMHe - 1200 kr; o6uias macca 3apsjos
(Q) —10 800 Kkr; Konn4ecTBO 3apsA0B (CKBaXXWUH) —9 LWIT.; KO-
hUUKNEHT, 3aBUCALLMIA OT ycnoBuii B3pbiBaHua (a), —0,5.

Tabnuua 1/ Table 1
BesonacHblii pasmep LennKkoB
Safe size of pillars, m

HanmeHoBaHne ropHblX -<‘H

Bbipa6otok / Name of the mine K o
workings A Ll b s
eo s b Ty ¢
e D0
n CL

3anagHblii Ne 9 rop.

AHbIA WwTpek Ne 9 rop 15-17 5 48
20 m
3anagHblii wtpek Ne 10 rop.

i P P 15-17 5 48
20 m
06xoaHas BbipaboTka ceBepo- 10-15 5 18
3anafHoro wrpeka rop. -20 M
CeBepo-3anafHblil WTPek 9-11 5 48
Cooitka Ne 3 rop. -20 m 6-8 8 T
CeBepo-LeHTpanbHbIi WwTpek No

po-UeHT P 15-17 5 48
3rop.-20m
CeBepo-3anagHblii wtpek Ne 2 15-17 5 48

BesonacHbIi pasmep LeNUKOB JOMKEH YTOUHATLCA C y4eTOM
KO/IMYecTBa NPUMEHAEMbIX 3apAA0B M KaTEropuMm KpenocTu no-
poA. V13 npuBefeHHbIX pacyeToB U MaHOB PacnosioXKeHUs Bbl-
paboTok MApK cnesyeT, 4TO KOHTYPHbIe AeACTBYOLNE ApeHaX-
Hble BbIPaBOTKM HaX0AATCA Ha celicM0o6e30nacHOM paccTosiHUK
N NS HUX He TpebyeTCcs BbIMONHEHUS KaKnX-1M60 cneymanbH” X
MEepONpuUATUA. BHYTpUKapbepHble Xe APeHaXHble U BOAOOTBO-
AW ne BbIpab0TKM NO Mepe pa3BMTUA TOPHbLIX paboT B Kapbepe
0Ka3blBalOTCA B 30HE CENCMMWYECKOro BO3AENCTBMA U TpebyloT
OCYLLECTBNEHNS COOTBETCTBYOLUX MEPONPUATHIA.

Takum 06pa3om, peLleHne 0 nepejaye ropHoi BbIpaboTKN Ha
noraweHne NpoM3BOANTCA HA OCHOBAHMW aHann3a CoBMelLLeHns
nnaHa OTKPbITbIX M NAaHa Nof3eMHbIX FOPHbIX paboT. Heo6xopau-
MOCTb Mepejayn ropHoi BbIpabOTKM Ha NoralleHne BO3HMKaET
npu NpuMBGAMKEHNN OTKPbITbIX PaboT K rOpHOn BbipaboTKe Ha
paccTosHue, paBHOe pasMepy 0XPaHHOrO Lefinka, pacCYMTaHHO-
ro no celiCMMYeCKOMY AeiACTBUIO MacCOBbIX B3PbIBOB B Kapbepe
[14—18].

PacueTHble 06beMbl paboT NO MOralweHno ApeHaXH X Bbl-
paboToK, nognexawux noraweHunto B nepunog 2023—2032 rogos,
npuBefeHbl B Tabnuue 2.

MoraweHne ropHbiX BbipaboTOK NPOUCXOANT NyTeM UX 06py-
WweHWsa 6ypoB3pbIBHbIMY paboTaMu B Kapbepe, KOTOPble BeAyT-
CA N0 OTAENbHbIM NPOEKTaM MPOU3BOACTBA MACCOBbLIX B3PbIBOB.
Mpwu cocTaBfeHUN NPOEKTOB MACCOBbIX B3PbIBOB AOMXHbI ObITb
YUTEHbl pa3Mepbl OXPaHHbIX LENNKOB, Mnonajatwlmnx B 30HY
B3pPbIBHbIX paboT.

Takum 06pa3oMm, NpUBEAEHHbIMWU pacyeTamyu YCTaHOBMEH
06beM TFOpHbIX BbIpaboTOK, Mofnexaliux noraweHuto B nep-
cnekTtuse 2032 roga —6 415 n. M. Mpouecc noraweHnsa ropH x
BbipaboTok MApK, 6e3ycnoBHo, CHMKaeT ahPeKTUBHOCTL ape-
HaXHbIX MPOLLECCOB B LLENOM, 4TO TpebyeT MX KOMMNeHCcaLnoHHO-
ro BOCNpOn3BOACTBa.

Tabnuua 2/ Table 2
O6bemMbl paboT No NoraleHnto ApeHaxHbIX BbIpaboTok
noA3eMHOr0 APeHaxHoro komnaekca
Ha nepuof 2023-2032 rogos
Scope of Works to Extinguish Drainage Workings
for the Period 2023-2032

HaumeHoBaHue BbipaboTok/ KonwnyectBoO,

Description of workings n. M./ Quantity

CeBepo-LeHTpanbHbli wTpek Ne 3 rop. -20 M 257
CeBepHblii WTpek Ne4 rop. -20 M 60
CeBepHblii wWTpek Ne 11 rop. -20 m 58
OTcToiiHnk BC-51 105
3anagHblil wTpek Ne 9 rop. -20 M 178
OTcToiiHnk BC-30 53
CeBepo-3anafHblii wTpek Ne2 rop. -20 m 140
OTcToiiHnk BC-31 102
ObxoaHas BblpaboTka ceBepo-3anafHoro wrpeka rop. -20 M 267
CeBepo-3anagHblii wWTtpek rop. -20 M + 6pemcoepr 772
3anagHblit wrtpek Ne 10 rop. -20 m 400
3anagHblit wtpek Ne 13 rop. -20 m 278
3anagHblit wpek Ne 14 rop. -20 m 120
OTcTOiiHNK BC-65 63
OTcToiiHnk BC-91 122
OTcToiiHNK BC-92 114
Cooiika Ne 3 rop. -20 m 138
OTcToiiHnk BC-9 130
OTcToiiHNK BC-32 124
3anagHblii wrpek Ne 8 rop. -20 M 111
OTcToiiHnk BC-21 167
3anagHblit wtpek Ne 3 rop. -20 M 660
FOXHbI WwTpek Ne 6 rop. -20 m 530
OxHO-LieHTpanbHbIi WTpek rop. -20 M 99
FOXHbIN WwTpek Ne 9 162
FOXHbIM WwTpek Ne 16 110
Co6oiika No 2 rop. -20 m 170
3anafHblil wTpek Ne 2 670
[l06bI4HON WTpeK 67
Co6oiika Ne 3 rop. -20 m 161
[ipeHaxHas BblpaboTka Ne 9 27
MToro 6415

O6ceyxaeHve pe3ynbTaToB UCCeA0BaHNI

TexHONornyeckoe M opraHu3auMoHHoOe o6GecneyeHne Bbl-
NosIHeHMA rofoBbiX naaHoB MTOKa no fo6bive 50 MAH TOHH
pyAabl B rof Ha nepuog ao 2032 rog TpebyeT pa3paboTky U aHa-
nn3a BapuaHToB pa3suTua MNApK B KOHTEKCTe BOCNPOU3BOACTBA
[OpeHaXHbIX TOPHbIX BbIPa60OTOK NpU NPOWU3BOACTBEHHONM HE06-
XOAWMOCTM UX NOTaLleHuns.

HanpaBneHve nepcnekTUBHOrO pasBUTUA TOPHbIX paboT
NoKasblBaeT, YTO CYLLECTBYHOLLAA CUCTeMA OCYLUEHUS B LeOM
COXPaHAETCA M MOXEeT Y0BNeTBOPUTENIbHO (PYHKLMOHMPOBATb
BN/OTb O KOHEYHOrO 3Tana oTpaboTKM Kapbepa. VIckioyeHune
cocTaBnsieT ceBepo-3anafHblii 60pT Kapbepa, rpaHMLbl KOTOPOro
Ha 6o/1ee NO34HMX 3Tanax 0TpaboTKM BbIXOAAT 3a Npesenbl cyLie-
CTBYIOLLEr0 APEHAXHOI0 KOHTYpa NOA3EMHbIX FOPHbIX Bblpabo-
Tok M ApK [7]. Mpwn pa3BuTun ropHbiX paboT B ceBepo-3anajHoMm
HanpaBfieHUN OKaxyTca nogpaboTaHbl ApeHaXKHble BbIpaboTKK
Ha 3TOM (naHre, To eCTb Ha BCEM NPOTSAXKEHWUW CeBepo-3anaj-



Horo 6opTa, a TakXKe NoTpebyeTcs norawleHne 4acTu BbIpaboTok
CeBepo-3anafHoro LTpeKka Ha CeBepHOM 6OpTy Kapbepa (puc.
1, 3). MoraweHne 3TuX BbIPabOTOK UCKAOYAET B AaNbHenlLem
caMOTeuYHblli 0TBOJ ApPEHaXHbIX BOJ C CeBepo-3anagHoro 6opta
Kapbepa, 4TO MOXET NoBeYb 3a C060 Npo6aeMbl NPOU3BOLCTBA
OTKPbITbIX FOPHbIX PaboT, CHMXeHMe KayecTBa paspabaTbiBae-
MbIX P4 W Mp. B CBA3U CO CNOXHBIMWU FOPHO-TFE0NIOTNYECKUMU
YCNIOBUAMU, He MO3BONAKOWMMKU pa3BuBaTb rOpPU3oHT -20 M B
ceBepo-3anajHoM HanpasneHumn ot cTBona Ne 5, cnefyet cocpe-
[OTOYNTLCA Ha Pa3BUTUU UHGPACTPYKTYpPbl ropu3oHTa -100 M B
3TOM XXe HanpaBfeHUN, a UMEHHO C034aTb APEHAXKHbIA KOHTYP
OT OKOJIOCTBOJILHOTO ABOpa cTBONAa N2 5 Ha ropu3oHT -100 M u
[lanee Ha ceBep LUAXTHOrO NONSA C BbIXOAOM Ha FOPU3OHT -20 M
YKNOHOM Ha KBepLunar K cTeosiy Ne 6.

Mpegnaraemble HUXe BapuaHTbl passutua MApK B cBA3M
c noapaboTKoli KapbepoM npu3BaHbl 06ecrneynTb ChegytoLine
o6s3aTeNbHble YCNOBUA ANA OCYLLeCTBNeHUS 6e30MmacHoi 3kc-
nnyarauum Kapbepa v BbleMKu TpebyemMblX 06beMOB 3aMnacos.

O6a3aTenbHble YCNOBUS BKOYAKOT B Ce61:

- YCTORUYMBOCTb BOPTOB ¥ TPAHCNOPTHbLIX 6EPM Kapbepa;

- obecneyeHune JONYCTUMONM BENUYMHbI MPUTOKOB NOA3€EM-
HbIX BOJ HEMOCPeACTBEHHO K yCTynaM Kapbepa, Npu KOTOpbIX
hunbTpaunoHHbIe fedpopMaLmn NoCNegHUX UCKNHOYATCS;

- obecneyeHne o6uein GUNbTPALMOHHON YCTONYMBOCTHN
60pTOB Kapbepa Kak B MOCTOSHHOM MOJIOXEHUMN, TaK U Npu nx
pa3paboTkKe;

- npefoTBpaLLeHne NOATONNEHNA BCKPbILWHbIX U 40ObIYHbIX
YCTYMNOB Kapbepa;

- 0TBOJ BOAbI C YCTYMOB Kapbepa v A4OCTUXEHNEe HOpMaTuB-
HOI ANA NPUHATOrO TMNa 060pyA0BaHNA HecyLl el CMOCOBHOCTH
Nopof;

- 6naronpuATHbIe YCNOBUA KCMyaTalum ropHof00bIYHOTO
N TOPHOTPAHCNOPTHOrO 060PYA0BaHNA, MaLWWUH U MEXaHN3MOB;

- YyNnopsf0YeHHbI# c6op 1 0TBOA APEHaXHbIX BOJ 3a npeje-
Nbl Kapbepa.

BapuaHT N2 1- npoBefeHne 06XOL4HbIX FOPHbIX BbIPaboTOK C
ropnsoHTa -20 M. BapuaHT npegycmaTpuBaeT NPOX0OAKY CNefyto-
L MX FOPHbIX BbIPabOTOK: 3anafHblii-6MC WTPEK, CEBEPHbIN-6UC
WITpekK, cboiika 3anafHblili - CEBEPHbI-OUC LWTPEKOB FOPN30H-
Ta -20 M 1 ceBepHbI WTpek Ne 2-6muc-1, ceBepHbIn WTpek Ne
2-6uc-2, ceBepHbI WTPeK No 2-61c-3 Ha ropm3oHT -20 M. Mpo-
X0 Ka YKa3aHHbIX BbIpab0TOK NO3BOIUT COXPaHUTL CYLLECTBYO-
LYt CXeMy BOJ00TBefeHNA 1 BbIXOA K cTBONY Ne 6 (puc. 3).

MpevmMyllecTBa faHHOro BapuaHTa 3aK/i4yalTcs B OTHO-
CUTENbHO HeBOMbLIOW NPOTAXEHHOCTU TOPHbIX BbIPabOTOK,
NPOBEAEHNN TOPHbIX BbIPabOTOK (LITPEKN CceBepHbIi Ne 2-6uc-
1, ceBepHblli Ne 2-6uc-2, ceBepHblii No 2-6uc-3) B ycnoemax
YCTONYMBBLIX KpUcTannuyeckux nopoj. HepgoctaTku BapumaHTa
06yCNnoBNeHbl MPOBEAEHNEM FOpPHbLIX BbipabOTOK (WITPekn 3a-
najHblii-6Uc, ceBepHbIi-6MC, a TakXe cOOMKa 3anagHblii - ce-
BEPHbIN-6MC B 30HE HEYCTOMUYMBbLIX 0Caf04HbIX NOPOJ, W B 3TON
cBA3W Habnwopjaetcsd 3HauuTenbHas TPYAOEMKOCTb MNPOEKTa,
Tpebytowas crneunanbHbIX CNOCO60B MPOXofyeckux paboT wu
KpenneHusa ropHbiX BbipaboToK. Kpome 3Toro, npu npoxofke
OTMEYEHHbIX BblpabOTOK BO3HMKAET TeXHONOrMYyeckas CNOX-
HOCTb NMOACEYKN KapbepHbIX BOAOCOHPOCHbLIX CKBaXWH MO Mpwu-
YMHE CNOXHbIX TOPHO-Te0N0rnYecKUX YCnoBUiA: Heo6X0aUMOo
pasbupatb KpenaeHWa 1 B3pbiBaTb CONPSKEHUA ANS MPOXOAKM
OTCTOMHMWKOB, YTO MOXET NPUBECTN K 06PYLLEHNIO BCEN FTOPHOW
BbIpabOoTKM, a Takxe npu nepenycke BoAbl NO faHHbIM BbipaboT-
KaMm C pUCKOM MepeyBnaXHeHWUs MOpPo4 U MOTepu MX YCTONuM-
BOCTH.

[aHHbIl BapnaHT yXe HaxoAwncs B NPOM3BOACTBE, OfHa-
KO Npu NpoxofKe yyacTka BblpaboTKW 3anafHOro wrpeka-6uc
Ha oTMeTKe 240 M paboTbl 6blIY NPUOCTAHOB/EHbI MO MPUYUHE
NposiBNeHUA BeCbMa HEYCTONYMBLIX MNOPOA, MNPeAcTaBleHHbIX
YyepeoBaHMEM [IUH, aNeBPUTOB 1 M3BECTHAKOB C BECbMa 00U/b-
HblM 06BOAHeHMeM. [pOXOfAKa YKa3aHHOro yuacTka Tpebyet
cneumanbHOro cnoco6a NpoBeAeHUs roOpHOIA BbIpaboTKK € 3aMO-
paXXnBaHUEM.

OprEeHTMPOBOYHLIA CPOK peanmn3ayumn npoekta - 10-12 ner.

BapuaHT Ne 2 - npoBefieHWe ropHbIX BbIpaboTOK C FOPU30OH-
Ta -100 M. MpegycmaTpmBaeTcs Co3fjaHne APEHAKHOI0 KOHTypa
OT OKOJIOCTBONbHOTO ABopa cTBona Ne 5 Ha ropnsoHT -100 M u
flanee Ha ceBep LIAXTHOrO NofA C BbIXOAOM Ha cTBON N2 6, KO-
TOpbIiA NoTpebyeT yrny6neHns Ha 67 M. MpPOTAXEHHOCTL Npej-
naraemoii Tpacchbl KOHTypa fpeHaXHbIX Bbipab0TOK Ha FOPU3OHT
-100 m 6e3 yyeTa BOgOCOPOCHbLIX BbIpaboTOK cocTaBuT 5 400 M.
MpoekTupyemble BbIpaboTKM APEHAXHOT0 KOHTYypa 06opyaytoT-
Cs Kamepamu ans 6ypeHus BOCCTalOLWUX APEHAKHbBIX CKBAXWH,
KaMmepaMy BEHTUNALMOHHbLIX CKBaXWH W np. (puc. 3). Kpome
3TOrO, faHHbI/i BApMaHT NpejycMaTprUBaeT COOPYXKEHNE HAK/TOH-
HOro cTBO/f1a C ropn3oHTa -20 M Ha ropn3oHT -100 M Ha yyacTke
ceBepo-3anagHoro wrpeka No 2 ceBepHee CONPSHXEHNA C CeBep-
HbIM WTpekom Ne 2-6uc-1.

YBennyeHne NpuTOKOB BOAbl Ha ropu3oHT -100 m TpebyeT
PEKOHCTPYKLUMWN BOAOOT/IMBHOIO KOMMJEKCa ropn3oHTa -100 M,
T. €. COOPYXeHUs AONOMIHNTENbHOW HACOCHOW CTaHLUKN 1 gonon-
HUTENbHOW LeHTpanbHOW MOA3EMHOIM NOACTAHLUMN HA FTOPU30H-
Te -100 m y cTBof1a Ne 5 B JOMONHEHUNE K YXe CYLLEeCTBYIOLWUM.
O6beM BbleMKM NOPOAbl MPW PEKOHCTPYKLUM BOAOOT/IMBHOIO
KoMMekca ropusoHTta -100 m coctasut 10 600 M3 BepeHue pa-
60T no yrny6nexHuto ctona Ne 6 U ropHonpoxofyeckue paboThbl
Haropu3oHTe -100 M ¢ Bblayeil nopoabl Yepes cTBon Ne 6 noTpe-
6YIOT 3HAUYNTENbHTX 06bEMOB CTPOUTENIBHO-MOHTaXHbIX paboT
M COOTBETCTBYIOLLEr0 060pyf0BaHUA. B jaHHOM BapuaHTe npej-
ycMaTpuBaeTCa TakXXe NPOJ0/HKEHME CTPOMTENbCTBA BOLOOTANB-
HOro KOMMeKca Ha ropu3oHTe -225 M.

MpenmywiecTsa NpUBeLEHHOrO BapMaHTa B TOM, 4TO NPOX0j-
Ka TOpHbIX BbIpab0TOK 6GyAeT MPOU3BOAUTLCA B YCTOWUMBLIX U
CPeAHeyCTONYMBBIX KpUCTANIMYECKMX NOPOAax, NpeAcTaBleHHbIX
cnaHuamu u kBapuutamu. HactoAwwmii BapuaHT obecneynBaet
CYLLECTBEHHbIN 3afen A pa3BUTUA TOPHbIX PaboT M BO3MOX-
HOCTb 3P(EKTUBHOIO OCYLIEHUS MECTOPOXAEHUSA, B YACTHOCTU
ceBepo-3amagHoli ero yactu. Kpome BCero npoyero, BapuaHT
npefycmaTpuBaeT COXpaHeHMe LeIOCTHOCTU WaxXTHOro nons.

HepocTtaTku BapuaHTa N2 2 - B ero 3HauuTenbHOW KanuTa-
NI0EMKOCTU, 06YCNOBNEHHOW 60NbLWMMKU 06beMaMy FTOPHONPO-
Xojyeckux pabot. Kpome Toro, HemumHyema 60nblias npoTs-
XEHHOCTb FOPHbIX BbIPAbOTOK C NOTPEOGHOCTbIO UX KPENnneHums
Ha HEKOTOPbIX MHTepBanax B CTPYKTYPHO-0CNabneHHbIX 30Hax
(cknafuaTocTb, TPELWMHOBATOCTbD).

OpUEeHTMPOBOYHBIM CPOK peann3aLunm npoekra - 7-9 ner.

BapuaHT Ne 3 - npoBefeHMe rOpHbIX BbIPabOTOK C ropu-
30HTa -100 M co c6pocom Boabl ¢ ropu3oHTa -20 M. lMpegycma-
TPUBAETCA CO34aHNe APEeHAXHOI0 KOHTYpa OT 0KOJI0CTBO/IbHOIO
fABopa cTBofia Ne 5 Ha ropusoHTe -100 M 1 fanee Ha ceBep LIAXT-
HOro nona [0 CONPSXEeHWUA ceBepo-3anagHoro wrpeka Ne 2 u
ceBepHOro wrtpeka Ne 2 ropusoHTa -20 M. Mpwn 3TOM U3 paiio-
Ha conps)XeHua BbIpaboTOK ropnsoHTa -20 M 6yayT Npo6ypeHbl
BOAOCOPOCHbIE CKBAXWHbI, KOTOPble NOACEKATCA BbIpaboTKOM
ropn3oHTa -100 M. MpOTAXEHHOCTb NpeanaraeMoi Tpacchl KOH-
Typa ApeHaxHbIX BblpaboTOK Ha ropusoHTe -100 M 6e3 yueTa
BOLOCOPOCHBIX BbIPa6OTOK cOCTaBUT 5 184 M. MpoekTupyemble



BbIpabOTKN APEHaXHOro KOHTypa obopyaytTcs Kamepamu Ans
6ypeHns BOCCTAOLWMNX APEHAXKHbBIX CKBaXMWH, KAMepaMun BEHTHU-
NAUMOHHBIX CKBaXUH (puc. 3).

MpenmMyllecTBa BapuaHTa 3ak/lYalOTCA B MPOBEAEHUM
rOPHbIX BbIPabOTOK B YCTOMYMBBLIX U CPESHEYCTONUMBLIX KpU-
CTa/INYeCKUX FOPHbIX NOpojax, NpefcTaBleHHbIX cnaHuamu n
KBapuutamu. Kpome 3Toro, faHHbIli BapuaHT obecneymT BO3-
MOXHOCTb OCYLUEHMWA CeBepo-3anafjHoro 6opra kapbepa v UMeeT
MeHbLUME CPOKMN peannsaLmnm, yem BapuaHta Ne 2. HegoctaTku
BapuaHTa KpOKTCS B TOM, YUTO Ha HEKOTOPbIX MHTepBanax BCe Xe
noTpebyeTcs KpenaeHne ropHbIX BbipaboToK (CTPYKTYpHO-0CNa-
6/eHHbIe 30HbI CK/1aA4aTOCTU U NOBbILWEHHOW TPELWHOBATOCTH
ropHbIX nopoa). HensbexxeH paspbiB WAXTHOrO Mons U B 3TOM
CBSI3N yCNnoxHeHune obenyxueaHus MApK B yenom. Takxke no
Mepe pasBUTUA TOPHbIX PaboT NoTpebyeTcs CTPOMTENLCTBO HO-
BbIX MOA3EMHbIX FOPHbLIX BbIPabOTOK B HanpaBfeHUN rpaHuLbl
rOpHOro 0TBOJA.

OpUEeHTMPOBOYHbLIN CPOK peanmsaumm npoekta —9—10 ner.

3aKnoyeHne

YunTbiBas HanpaBfieHUA pa3BUTUSA TOPHbIX paboT B Kapbepe,
BaXXHO MOHUMAaTb, YTO CYLLECTBYHOLLAA CUCTEMA APEHaXa CyLLe-
CTBEHHO fierpafjupyeT B CBA3K C pPaspbiBOM KOHTYpa fipeHaXHbIX
BbIpab0OTOK CeBEPHOro Kpblfa WaxTbl (CEBepPO-3anafHblii WTpeK
MK 53 — MK 114, o6xogHas BblpaboTKa, CeBepo-3anafHblii
wTtpek Ne 2 MK 0 —T1K 28). Kpome 3Toro, npnbamnxeHune 3aboes
BOCCTAOLWMNX APeHaXHbIX CKBaXUH (BAC) K 3anafjHOMy KOHTY-
py Kapbepa Ha paccTtofaHua meHee 300 M (BNAOTb A0 UX MOAcCe-
YeHUS OTKPbITBIMU TOPHbIMU paboTamun) NpuBedeT K HENOMHOMY
nepexsaty oAbl BAC c nocnefyowmnm npocKOKOM BOAbl B Ka-
pbep. YKasaHHble 06CTOATENbCTBA TPEOYOT NPUBANKEHNS 3aM-
KHYTOro KOHTypa BblpaboToK ceBepo-3anagHoro kp~wa MApK
K rpaHuMuaM TrOopHOro O0TBOA Ha MAaKCMManbHO BO3MOXHOE
pacctosHue. OfHAKO BeCbMa CNOXHble FOPHO-reonoruyeckme
YyCNOBUA NPOXOLKW FOPHbIX BbIpaboTOK Ha paccMaTpvMBaemMoM
yyacTKe Npu 3HaYMTeIbHOM 06beMe rOPHONPOXOAUYECKUX paboT
CYLWECTBEHHO 3aTPYAHAIOT COOPYXXEHUE HOBOrO KOHTYpa Ha ro-
pu3oHTe -20 M. B cBA3M € 3TMM LenecoobpasHO CTPOUTENLCTBO
HOBOrO APEHaXHOro KOHTYypa Ha HuXenexawux ropusoHTax,
[ONS Yero pauuoHanbHO MCNONb30BaTb GAMXKAMLLINIA HUXenexa-
LKA TOPU3OHT -100 M. MocneAHU NMeeT 4OCTAaTOUYHO Pa3BUTYHO
KOMMYHUWKALMOHHYIO CTPYKTYPY U COOPY>KEH B TO/LLE YINCTbIX
KBapL-XN0PUT-CePULUTOBLIX CNaHLEeB C MPOCA0AMMU MeTanec-
YaHWKOB, MeTaaNeBpONMTOB U KBapuuToB. CnefoBaTesbHO, W3
PacCMOTPEHHbIX BblllE BAPUAHTOB PasBUTUA UHGPACTPYKTYpPbI
MApK kak Hanbonee athheKTUBHBIN CnefyeT NPUHATL UMEHHO
BapuaHT No 2.

Takum o6pasom, Ana co3faHus ONTUManbHbIX YCN0BUIA 3d-
(heKTUBHOTO OCYLUEHUS MEeCTOPOXAEeHUs Npu Hanuuuu 3agena
ONS pasBUTUA TOPHbIX paboT uenecoobpasHbiM MNpeacTaBnseT-
CH cOo3faHune ApeHaXHOro KOHTypa OT OKONOCTBONbHOrO ABOpa
ctBona Ne 5 Ha ropusoHTe -100 M 1 fanee Ha ceBep LUAXTHOrO
nons ¢ BbIXOAOM Ha cTBON Ne 6 cornacHo BapuaHTy Ne 2. Ans
npvema BOfibl C 60PTOB Kapbepa No ckBaxunHam B MApK ot coo-
py>XaemMoro KOHTypa npefycmaTpuBaeTca CTPOUTENbCTBO [EBATH
BOA0COPOCHbIX LUTPEKOB 06LLeli MPOTAXKEHHOCTbIO 2 ThiC. M. Bbi-
X0Abl B Kapbep o6opyfAytoTca nopTanamu v cnyxart Ana Bblgauu
NCXOASALLENA WaxXTHOM CTPYU Ha MOBEPXHOCTb, a TakKXe ABAATCA
3anacHbiMu Bbixogamm u3 MApK B co0TBETCTBUN C TpeHOBAHM-
AMuU npasun 6esonacHoctn [19]. Mpn 3TOM KOMMOHOBOYHbIE U
KOHCTPYKTUBHbIE peleHns no peKoHCTpyKumu MApK A0NXHbI
ObITb MPUHATBI C y4ETOM BCEro KOMMEKca 3afay, BOSHMUKaLLUX

npu oTpa6oTke MuUXalinoBCKOro >ene3opyfHOro MecTopoXae-
HUS, N Ha OCHOBaHuWu TpeboBaHwuii pasgena 6 CHuM 11-94-80
(akTyanusmpoBaHHas pepakuus) «log3emHble TOpHble Bbipa-
60TKM» W TpeboBaHUN «/HCTPYKLMM MO NOKanuW3auum v nnk-
BMAaLKUM NOCNeACTBUIA aBapuii Ha OMacHbIX NPOU3BOACTBEHHbIX
06beKTaxX, Ha KOTOPbLIX BefyTCsl TOPHble paboTbi» B YacTu onpe-
[eneHns NpoTsHXKEHHOCTU BbIPaGOTOK ANA CNefjoBaHWUA OTAene-
Hus BICY ¢ BblIHOCOM nocTpagasLwero [20].

PesynbTaTN NnpoBefeHH X nuccnegoBaHuii:

1 Tpaccbl jpeHaXHbIX BbIpaboToK, 06pasyroLnX KOHTYPHYIO
CMUCTEMY OCYLLEHUSA, ONPefensaoTCs B COOTBETCTBMM C KOHPUTY-
pauvein 60pToB Kapbepa B nepcrnekTnse 2032 rofa U peanbHbIX
rpaHuL ropHoro O0TBOAA.

2. KOMNOHOBOYHbIE peLleHNs M0 PacnofioXeHNI0 ApeHax-
HbIX BblpaboTOK ONpefensanTca UCXoaa n3 TpeboBaHna nepexsa-
Ta OCHOBHOIO NOTOKA MOA3eMHbIX BOJ 6aTCKOro BOLOHOCHOIO
ropu3oHTa.

3. ipeHaXKHble ropHble BbIPAabOTKM LO/MKHbI MPOEKTUPOBATb-
cA TakMM 06pa3oM, 4To6bl cO60AANNCE MUHUMANbHbIE pasMe-
pbl OXpaHHbIX LEfIMKOB MO BCEM NUTONOrMYECKUM pPasHOCTAM
rOpHbIX nopoj, obecneynsarlmMx YCTOWYMBOCTb BbIpaboTOK
npuv NPoOBeLEHNN MACCOBbIX B3PbIBOB B Kapbepe.

4. B COOTBETCTBMM C NPOrHO3MPYEMbIMWU FTOPHO-TE0N0rnYye-
CKUMW YCNOBUAMU BbIGOP MPOEKTHbIX TPACC APeHaXHbIX Bbl-
paboTOK oOcCyulecTBnseTcs TakuM o06pa3om, u4To6bl M36exartb
3a/10)KEHNA TOPHbIX BbIPabOTOK B 30HAX TEKTOHWUYECKOW Hapy-
LWEeHHOCTM MAacCuBOB, a TaKXKe B HEYCTOWUYMBbLIX BOLOHACHILLEH-
HbIX MOPOAaXx.

BwmecTe ¢ Tem onpegenstowmm GpakTopoM B Bbibope KOMMO-
HOBOUYHbIX peLleHunit ABnseTcs, 6e3ycnoBHO, NOAyYeHNE HE0H6XO0-
AMMOTO0 3h(heKTa oCyLIeHUS.

B ropHo-reonornyeckmx ycnoBmsax NpoXoaKu ApeHaxXHbIX Bbl-
pabotok MApK Muxainnosckoro NOKa ¢ yueToM MHOroneTHero
OnblTa COOPYXEHUA M 3KCMnyaTauun ApeHaxHblX BblpaboToK Ha
npeablgywmx atanax sapmaHTom Ne 2 npefycMOTPEHO COOpYXe-
HMe BblpabOTOK B MOHOMUTHBLIX ManoTpeLiMHOBaTbIX MOPOAax
| kaTeropum ycTorumBocTn 6e3 KpenneHmsa. B ropHbix BblpaboT-
Kax, MpoxojkKa KOTopbIX NpefycMoTpeHa B nopojax Il kaTeropuu
YCTONYMBOCTK, MpefnonaraeTca ycTaHOBKa MeTanIM4eckoi apoy-
HOI Kpenu c ene3obeTOHHON 3aTHKKON. MpoxoaKa ApeHaXHbIX
BbIpab0TOK B NOPOJax, XapaKTepu3yLMNXcs HU3KUMMN NPOYHOCT-
HbIMW napameTpamu, npefycMaTpuBaeTCA C MpefBapUTe/bHbIM
BO3BeJEHMEM OMepexaroLleii Kpenu.

PesynbTaTbl NMpMBEfEHHbIX UCCNeA0BaHWUA MOTYT 6bITb MC-
No/b30BaHbl MPW NPOEKTUPOBAHUN APEHAKHbLIX CUCTEM HE TO/b-
KO Ha Nof06HbIX Xene3opyaHbiIX MecTopoxXaeHUsx KMA, HO u
Ha NPOYNX MECTOPOXAEHUAX, CXOAHbIX MO Fe0N0ro-rugporeono-
rMYECKUM YCNOBUAM.

B/MBog™M

1 B cBA3M €O 3HAYUTENbHLIMW pasMepaMn KapbepHOro nosns

MuxaiiloBCKOTO Xene3opyaHOro MeCcTOPOXAeHUs, a TakxKe ANs
YMeHblLEeHNs 06bemMa BCKPbILIW W MOBbILLIEHNS 9KOHOMMWYECKO
3 PeKTUBHOCTU 06bIUN PYfbl €r0 OCYLIEHWE OCYLLeCTBAAETCS
KOMGUHUPOBAHHO-MOBEPXHOCTHLIM U MOA3EMHbIM CMNOCOGOM.
BOAOHOCHbIE FOPWU30HTLI NMOAKEN/I0BEICKOTO KOMM/eKca B Ka-
pbepe ocyLWwarTcs KOMGUHUPOBAHHO CUCTEMOI HACOCHbIX yCTa-
HOBOK B Kapbepe, ANs Yero cosgaHa ceTb NOA3EMHbIX BbIpaGoTOK
M NPOBYPEHHbIX N3 HUX BOCCTAOLLUX APEHAKHbBIX CKBAXMWH Ha
BCE BOAOHOCHbIE TOPU3OHTHI U APEHAXKHbIE Y3/lbl —MN0A3EMHbIii
APEHaXHbI KOMMNeKc.



2. B npouecce NOCTOAHHOIO Pa3BUTUA (POHTA FOPHbIX pa-
60T 1 yrnybneHnsa kapbepa 4acTb MNOA3EMHbIX FOPHbIX BbIpabo-
Tok MApK oka3anach B 30He NoApabOTKW, 4YTO CaMblM HeraTuB-
HbIM 06pa3oM OTpa)aeTcs Ha COCTOAHUM U 3P(PEKTUBHOCTHU
(DYHKLMOHMPOBAHMNA CUCTEMbl OCYLUEHUA Kapbepa B Lenom. B
30He NoapaboTKM yxe K Havany 2024 rofa okasanocb NoOpsjg-
Ka 3 KM NoA3eMHbIX FOpHbIX BbipaboTok MApK. MoraweHne
3TUX BbIPAbOTOK WCKAOYaeT B fanbHelweM 3h(eKTUBHbIN
LpeHax ceBepo-3anafHoro 6opTa Kapbepa, YTO MOXeT MOBNEYb
3a c060i 0CNOXHEHUS NPOM3BOACTBA OTKPbITbIX FTOPHbIX paborT,
BNNOTb 10 UX OCTAHOBKM.

3. YcTaHOBMEHbl pa3Mepbl OXPaHHbIX LENNKOB OKOMO Aeii-
CTBYIOLWMNX N MPOEKTUPYEMbIX MOLA3EMHbIX APEHaXHbIX Bblpa-
60TOK, paccyMTaHHble B 3aBUCMMOCTW OT napameTpoB Macco-
BbIX B3PbIBOB B Kapbepe 1 C y4eTOM reon0rn4yeckoro CTpoeHuns
MaccuBa rOpHbIX MOPOA, NPOYHOCTHLIX CBOWCTB FOPHbLIX MO-
poj, NPOCTPAHCTBEHHOTO Pacnon0XeHUs BbIpabOTKN OTHOCK-
TeNbHO (hpOHTa 6YPOB3PbIBHbIX paboT, HANNYNSA U KOHCTPYK-
LMK Kpenu ropHoit BbipaboTKW. PelleHne 0 nepefaye ropHoii
BbIPabOTKMN Ha noraweHne NPon3BOAMTCA HA OCHOBAHWM aHa-
Nn3a COBMELEHNA NaaHa OTKPbITbIX W MJiaHa NoA3eMHbIX rop-
HbIX pa6oT. Heo6xo4MMOCTb Nepefjayn ropHoi BelpaboTKM Ha
noraweHne BOSHNUKaeT Npu NPUBGAMKEHUN OTKPbITbIX paboT K

ropHOW BbIpab0TKe Ha pacCcToAHME, paBHOe pasMepy OXpPaHHO-
ro Lenunka.

4. OueHeHbl 06beMbI paboT NO MNOTraWeHNo ApeHaXHbIX Bbl-
paboToK, mognexawmx noraweHnto B nepuog 2023—2032 ro-
[0B, C y4eTOM pa3BUTUS PPOHTA rOpPHbIX paboT B Tpex 4acTax
kapbepa MIOKa: ueHTpanbHON, COEAMHUTENbLHOW W HXXHOM
(ceBepHas 4acTb Kapbepa 3akoHcepBupoBaHa) —6415 n.m.

5. B uenax TexXHONOrM4ecKoro n opraHusaynoHHoro obe-
crneyYyeHMs BbINOMHEHUA rofoBbiX NnaHoB MITOKa no go6bive
50 MNH TOHH pyAbl B rof Ha nepuogd Ao 2032 roga pazpaboTaHbl
N NpoaHanu3npoBaHbl anbTepHATMBHbIE BapuaHTbl PasBUTUA
MAOpK B KOHTEKCTE BOCMPOM3BOACTBA APEHAXHbIX FOPHbIX Bbl-
paboTOK Npu MPOU3BOACTBEHHOW HEOGXOAMMOCTM MOraweHuns
HEKOTOPbIX M3 HUX. [N8 co3gaHWa HaunyylWux yCnoBuin ocy-
WEeHNA MECTOPOXAEHMUA MpPU Hanudyuyu 3agena fNs pasBUTMA
ropHbIX paboT, Haubonee pauunoHanbHbIM W 3PEKTUBHBLIM
pelleHMeM MpefcTaBnseTcA co3fjaHne LPEHXHOI0 KOHTypa oT
0KONOCTBONIBHOTO fABopa cTBona Ne 5 Ha ropu3oHTe -100 M u
flanee Ha ceBep LUIAXTHOIO NoNA C BbIXOA0M Ha cTBOM Ne 6 ¢ coo-
PYXXEHWEM HaK/IOHHOrO CTBOMA C FOpMU30HTa -20 M Ha FOPU3OHT
-100 M Ha y4yacTKe ceBepo-3anafHoro wrpeka Ne 2 ceBepHee
COMPAXEHNA C CeBEPHbIM WITPekoM Ne 2-6uc-1, yto obecneunT
CTabuNbHbIA ApeHaX KapbepHOro Nons Ha rodbl Bnepes,.
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