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ABSTRACT
In this article, the basis of the analysis of sources revealed the technological features of the
open-underground development of nagornoral deposits. The main factors for the effectiveness
of open-underground development, which will need to be taken into account when making
project decisions to determine the boundaries of open-underground work.
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INTRODUCTION
Hcxomuoit mosuimeil TPagUIIMOHHBIX IIOAXOOOB K IIPOEKTHPOBAHUIO OTKPBITO IOA3€MHOM
pas3pabOTKH B HACTOSIIEEe BpeMs SBJISIETCS CAMO OIIpelesieHre IOHATHS «OTKPBLITO - Iog3eMHAasI
paspaborka». CyTh 9TOTO ompedesieHHs BO BCeX ee BapHaHTaX HACTOSAIIEr0 BPpeMeHH TaKoBAa:
OTKPBITO-TIOA3EeMHAs pa3paboTKa eCcTh 0TPA00TKA 3aIIaCOB OJHOI'0 MECTOPOKIEHMS OTKPBITHIM I
HO3€MHBIM CIIOCO0AMM II0 B3aMMOBJIMSIOIIAM TEXHOJIOrHYecknuM cxeMmaM. Ilpu aTom orpaboTka
MECTOPOKIEHNS JAaHHBIMHU CIIOCO0AMM MOKET COBIIAAATh WJIX He COBIIAJATH BO BPEMEHH.
KombmuupoBaHHasa pa3paboTKa MECTOPOKICHHS MOYKET WMeTh pPa3/IMYHbBIE BAPHAHTHI
IIPOCTPAHCTBEHHO-BPEMEHHOI'0 COOTHOIIEHMSI OTKPBLITBIX M IIOJ3EMHBIX paboT ¢ pasiesieHueM
3amacoB MECTOPOMKIeHN Ha OTAeJIbHbIe KATEeTOPUH:
- BEepXHAS YacTh MECTOPOMKICHHS IIePBOHAYAJILHO OTpadaThIBaeTCsa KapbhbepoM, IIoCJIe
IpeKpalieHnss paboT B KOTOPOM JaJIbHEHINas BhIEMKa 3aIlacoB Ha TIJIYOMHY IIPOM3BOIUTCS
TOJIBKO II0JI3€MHEIM CIIOCOOOM;
- IepexoJ Ha OTKPBITHIM CII0CO0 paspabOTKM MECTOPOKICHHS C paHee IPHUMEHSIBIIEr0oCs
IIOJI3€MHOI0 CII0c00a, IIPH 9TOM OYMCTHBIE PadOThHI HA IIOA3EMHOM PYAHUKE IIPEKpPaIaioTcs;
- COBMECTHAA pa3padboTKa MECTOPOKICHUS OTKPLITEIM M IIOI3€MHBIM CIIOCOOOM.
PesynpraTel mcciaemoBaHMiI MOKA3BIBAIOT, YTO IIPHMMEHEHME OTKPBITO-IIOI3€MHOI0 CIIocoba
Hambosiee appeKTUBHO mpH yriiax mageHmsa sasesxn 50-550 u Oostee, mormaoctr 150-200 M 1
IPOTSIKEeHHOCTH IopAaka 4-5 kM u OoJiee.
Ecnu yuuTeIBaTH JIMIIL B3aHMMOBJIMSHIE TEXHOJOTHYECKMX CXEeM JIBYX CIIOCOO0B, TO MOTYT
CO3IAThCA M TAKWE YCJIOBMSA, IPH KOTOPHIX CTAHYT HEBO3MOKHBIMH TEXHOJIOTHYECKHE CXEMBI
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OTKPBITOTO HUJIU II0A3€MHOT0 CIIOCO00B B X HOpMaJbHOM Buge. OHU CTaHyT HEBO3MOKHBIMU KU
10 9KOHOMMYECKHM COOOPAaKEeHMAM, UJIN II0 YCJIOBUSAM 0€30IIACHOCTH.

I[IosToMy CyTh OTKPBITO-TIOO3E€MHON pa3pabOTKHM TOYHEEe MOKHO BBEIPA3UTEH CJICIYIOIIM
ompejieJIeHueM ee ITOHATUS: OTKPHITO-TIOI3eMHON Pa3paboTKON Ha3bIBAeTCs CII0co0 O0TpabOoTKH
OJTHOT'0 MECTOPOKIEHUSA II0 €IUHOM TEeXHOJOTMYECKOM cxXeMme, IIPeICTaBJISIONIell KOMOMHAIIMIIO
9JIEMEHTOB OTKPBITOI0 M MOI3€MHOI'0 CIIOCO00B BeIeHMA PA0OT ¢ yIeTOM B3aMMHOM KOMITEHCAIIHK
CHUSKEHUS TeXHUKO 9KOHOMHYECKHUX II0KAa3aTes el IMMATUPYIOIINX IIPOIIECCOB.

CorutacHo 2TOMY OITpeIeJIEHUIO, OITUMAJIbHBIA BAapUAHT OTKPBITO-TIOI3EeMHOM pa3pabOTKH —
eIuHAS TEXHOJIOTMYEeCKas CXeMa He3aBHCHMO OT BpPEMEHH OTPa0OTKH OTIeJIbHBIX YaCTei
MECTOPOIKIEHIsI, KOTOpPas KOMIIEHCHPYeT CHIKEHHE TeXHHKO d9KOHOMUYECKHUX IIOKa3aTeJIel
OTKPBITOTO ¥ IIOA3EMHOTO CIIOCO00B, IIPOMCXOMAIINX IIPH KX B3aMMHOM (HeOIATOIpPHUATHOM)
BJIMSTHUM.

B cooTBeTcTBMM ¢ TAKKMM IIOAXO0SOM IIPH IIPOEKTHPOBAHNY HATOPHOI'O MECTOPOKIEHUS C OTKPBITO-
IIO3eMHOM Pas3pabOTKON TOPHO-9KOHOMUYECKHE 3aJa4Yd PeIranTcs C YYeTOM CHUKEHUS
IOKAa3aTesIell OTKPBLITOr0 M MOI3EMHOI0 CIIOCOO0B IIPH PA3He/IbHOM UX IIPHMEHEeHWH Ha JaHHOM
MeCTOpOsKIeHuH. J[s KoMIeHCAIIMM JTOr0 CHUYKEHHS TEeXHOJOTHYECKas CXeMa OTKPBITO-
IIOJ3€MHOM pPa3pabOTKH IIPH PeIIeHHN TOPHO-d9KOHOMHUYECKHUX 3ala4 J[O0JIKHA YYUTHIBATH
M3MEHEeHHs B PACYeTHHIX IIapaMeTpax U B METOIaX pacyera.

I[Ipr HeoOXoOMMOCTH 3HAYUTEIBLHOM KOMIIEHCAIIMM JTH [IapaMeTpPhl MOTYT HN3MEHSTHCS
HACTOJILKO, UYTO HOTPEOYIOT HOBBLIX METOI0B YCTAHOBJIEHMS MCXOIHBIX JAHHBIX IS pacdeTos. To
€CTh B 9TOM CJIyYae OTKPBITO-TIO3eMHAas pa3dpaboTKa IIPOSBUTCSA KAK, HOBBIH c1rocod. Bermunaa
M3MEHEeHUs ITapaMeTPOB TeXHOJOTHYECKUX CXeM IIPU OTKPBITO-II0I3eMHON pa3paboTke cBsI3aHa
CO CTeIleHbI0 KOMIIEHCAIIUM TEeXHUKO-9KOHOMHYECKNX Iokasareieii. IlosTomy mpm oleHKe
BAPHAHTOB TEXHOJOTUUYECKHUX CXeM OTKPBITO-IIOA3€MHOI pa3padoTKM MOKHO KCIIOJIB30BATH ATy
CBA3b JJI BBIOOpA OITHMAJBHOIO BapHWaHTA H3 BO3MOMKHBIX. (C ydeToM HIpHBEIEeHHBIX
IOJIOKEeHU MBI B JadbHeiillleM OyJeM IIOJb30BAThCA IOHATHAMH «CTelleHb (mosis)
KOMIIeHcaTum 1 «ddderT rommercaruy (uam adpdeKrT MepopuaTH».

OdderT koMIIeHCAIINN 03HAYAET JIEHEKHOEe BBIpAKeHNEe KOMITEHCAIUH, U3MEePsIeMON B TOJIAX
enuHunbl. CTemeHb KOMIIEHCAIIMHM BBIPAYKAET JOJII0 BO3SMOYKHOTO YJIYUIIEHUS dKOHOMUYECKUX
IoKasarejieli BapwaHTA OTKPBITO-TIOJ3EMHOM pa3paboTKM II0 CpaBHEHUIO C pasdesIbHOMN
OoTpabOTKOM MeCTOPOKIEeHUsS OTKPBITBIM M IIO3eMHBIM crocobamMu 3, B IIepexXoJHOH 30HE

(cMeskHOIT 30HeE).

Hawmbostee ymo0HO mIpeacTaBiIsITh 9Ty JOJII0 Yepe3 BO3MOKHOE YBeJIMUYeHNe TJIYONHBI Pa3pa0doTKI
MECTOPOKIEHUS OTKPBITBIM CIIOCOOOM IIOJ BJIMSTHHEM 9JIEMEHTOB KOMOMHAIMH. Taxoi II0gxo/I
CBA3aH C TeM, YTO OTKPBITO-TIOA3EeMHAsS pa3padboTKa MpeaIoiaraer IIPeuMYyIIeCTBeHHOe
IIpIMeHeHHe OTKPBITOro crocoba (IIpmopuTeT) IyTeM pAacIINPeHHsS ero o0JacTH B TJIy0b
MecTopo:kaeHusa. [Ipm arom mpmopuTeT o0eclieynmBaeTCs CTEeIeHbI0 YBEJIHYEHHUS IJIYOUHBI
paspabOTKH B 3aBUCHMOCTH OT BEJIHMYHHBI dKOHOMHYECKOro adppeKTa, KOTOPBIA KOMIIEHCHPYET
CHUKEHHE TeXHHKO-9KOHOMHYECKHUX IIOKa3aTesjiel YKWCTO OTKPBITOTO CII0cO0Aa Ha [JAaHHOK
rayouse. TakuM 00pa3oM, 31ech B3ANMOCBSI3AHEBI J0JIS KOMIIEHCAIINN 1 9KOHOMUYECKII adpperT
9TOM JTOJIU.
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PncyHOR 1 (DI/IHaJIBHaH dopma kaprepa o 0TpaboOTKe PYIHOTO Tesaa N051 31/18.3T,Z[I/IHCROI‘O
PYIHOTO TIOJISI ¢ YYEeTOM pa3MelleHus Ha 00pTax Kapbepa CIeIruaJIbHBIX IIJIONA e 0T
ITPOMILJIONIAIKH TTEPCIEKTUBHBIX IITTOJILHEBBIX TOPU30HTOB.

J1J1s1 olleHKM BapHaHTa OTKPBITO-IOA3€MHOM pa3paboTKH BCe 9TO MOYKHO BBIPA3UTH CJIEAYIOIIEH

dopmytoii:
R=11-100/3, (D@, +Ppy) = MaX

rae R - ypoBenb penTabenbHoCTH ipennpusaTus, %; 11 - cymma mpubsLiu npegipustus, pyo.; 3,
- JTOJIsT KOMITEHCAITUH TI0MeX, JIOJIH e]1.;
®ocH, Dop - ocHOBHEBIE (POHIBI 11 000POTHLIE CPEICTBA IPEeANIPUATHS COOTBETCTBEHHO, Pyo0.;
3, =H,lH,
Bnecy Ho - TurybmHa pa3paboTKH IpH OTKPEITOM criocobe (oIpesesisseTcss M3BECTHOH POpMYJIOLi),

M; Hg -TyiyOmHa paspaboTKHM ¢ yIeTOM OTKPBITO TIOI3EMHOM OTPAOOTKHU, M.
Hy = Ho(1+ Niom /na)

rae nNkom, N -~ TI'PAaHHUYHBIE RO3(1)(1)I/IL[I/IGHTLI BCKPBIIIIN JIJIA I‘JIy6I/IHBI COOTBETCTBEHHO
KOM6I/IHI/IpOBaHHBIM 1 OTKPBITBIM CHOCO63.MI/I. HpI/I OILI€HKeE IIO ITPUBEJAECHHBIM 3aTpaTam
r .
3, CKi
i=t i'v11.3 nqg Ny t, —i -
3,23, (S g, Y KK = min
T-n, n,

rae Ci, Ki - rekymue satpatsi (ce6ecTonMOoCTb) M KaTUTATbHBIE BIIOSKEHUS [0 KAsKI0OMY BAPAAHTY
coorBercTBeHHO; C K%, Kb - roodduimenTs: mpusemenus 3aTpar Oyaylux W IPOILIBIX JIET

COOTBETCTBEeHHO; KH - HopMaTUBHBIN KoaduirreHT ap(peKTUBHOCTH KAlINTAJILHBIX BJIOMKEHUIM,
En = 0,12; T - opomo/iEuTEe IFHOCTD OLIEHMBAEMOTO IIepHoaa ¢ Havaja CTPOUTEIhCTBA 00hEeKTa,
JIET; 11 , NH - (PAKTUYECKUI 1 HOPMATUBHBIN CPOKH CTPOUTEIBCTBA 00bEKTa COOTBETCTBEHHO, I'0T;
tn - Tom IpHBedeHHS 3aTpaT; 1 - paccMaTpuBaeMbIH Tox 3arpar. BripaskeHne B CKOOKax
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IIpeJicTaBJIsseT MPUBEIEHHBIE 3aTPaThl Ha JOOBIUY C y4eToM (paKTopa BPEeMeHH II0 OTKPBITOMY
cI10co0y pa3padboTKHM HA JAHHOM MECTOPOKICHUH.

[IpuBenenunie omeHOUYHBIE (POPMYJILI IIPEIIIOIATAIOT HAJIWYNE BAPHUAHTOB pa3paboTKH. 3Has
BApPHAHTH  pa3paboTKM, MOMKHO OpPHEHTHPOBOUYHO  (IIpegBapHUTeNFHO)  IIOJACUYNUTATH
Koo(puimeHTel MX 9QPEPEKTHUBHOCTH. 3aTe€M MOKHO YCTAHOBUTH OCHOBHBIE TEXHHUKO-
OKOHOMMUYECKHE IIapaMeTPhI II0 TeXHOJIOTHYECKUM CXeMAaM 1 OL€HUTh BAPHAHT TOYHEeE.

OTH IPU3HAKU TO3BOJIAT HANUTHU 9JIEMEHTHI, 110 KOTOPBIM (POPMHUPYIOTCS BapHUAHTHI pa3pad0TKH.
BHadg BapHMAHTH pPa3pabOTKM, MOKHO OPHMEHTHPOBOYHO (IIpeIBAPHUTENIHPHO) IIOJICUYNUTATH
KoadppuimenTr ux apderrusHocTH. KoadduimenTt adpekTHBHOCTH IT03BOJINTH OTHECTH JTAHHOE
MECTOPOKIeHe K OIpemesJeHHON TpyIle II0 KJacCHu(pUKaIuu. 3aTeM MOKHO YCTAHOBUTH
OCHOBHBIE TEXHHKO-39KOHOMHUYECKHE IIapaMeTPhl II0 TEeXHOJIOTMYECKHMM CXeMaM M OIeHUTH
BapHAHT TOYHEE.

I[Ipr mpoexkTHpOBAHHMH KapbepoB TPAAUIIMOHHBIME METOIAaMM, KOrJa CpaBHUBAITCA 2-3
BapHaHTa PA3BUTHUSA TOPHBIX padoT, JIYUIIMH BapHaHT MOKeT OBITh mpomyiueH. Ilostomy c
IIOSIBJIEHHEM COBPEMEHHBIX KOMITbIOTEPHBIX TeXHOJIOTHH IIPOeKTUPOBAHUS II0SIBUJIACH peaIbHA
BO3MOYKHOCTD ITOMCKA OINTHMAJIBHOTO BApHAHTA PAa3BUTHUSA Kapbepa, KOTOPBIHA obeciieynBaer:

- MHHUMAaJbHBIE 00BeMBI pPa3paboTKH HOpH MAKCHUMAJbHOM HM3BJIEYEHUU  3AaIIacoB
MECTOPOXKIEHUI,

- paBHOMEpHOE paciipeiesieHre 00beMOB pa3paboTKHU BO BpeMeHM.

[Tpu aToM ciremyeT uMeTh B BUJY, YTO COCTABHOM YACTHI0 TAKOTO BAPUAHTA SBJISIETCS IIOCTPOEHME
Hepabouero OopTa Kapbepa ¢ IapaMeTpaMH, 00eCHeYMBAIOINIMMI MUHHUMAJIbHBIE 00HEeMBI
BCKPBIIIIH IIPX COXPAHEHUN 0€30IIaCHOCTH T'OPHEIX paboT.

BBIBOJIBI
Hraxk, cieqyer oTMeTHUTDH, YTO YCJIOBHSI, OIpenesisiomnine aQ(eKTUBHOCTh OTKPHITO TI0I3€MHOM
pa3paboTKH, BEIPAKAIOTCSI B3aNMO/IEMCTBHIEM CJIeAYIOINX PaKTOPOB:
1.Ilogxom K IOHATHIO KOMOHMHHPOBAHHOIO cmocoba. BaammopeiicTBue mokasaTese,
OIpeneasaInX 3ppeKTUBHOCTE CII0C00a, 3aBUCUT OT IIOHATHS CYIITHOCTHA CAMOI'0 CII0C00A.
2. HoBr3Ha nmpuMeHseMBIX TeXHOJOTHYEeCKUX pelrnrenuii. [1pu sKkcIIyaTamuu mepexoaqHoi 30HbI
MECTOPOKIEHNU, TTe II0 9KOHOMIYECKUM pPe3yJIbTaTaM IBa crocoda (OTKPHITEIH M IIOJ3eMHEIH)
YPaBHUBAIOTCS, CTENEHb OTJIMYMWA KOMOMHMPOBAHHOIO cIocoba OT TPaJUIlMOHHBIX CIIOCOOOB
(zoBHM3HA) OyeT BEIpAsKaTh ero 3pdheKTUBHOCTE.
3. I'mybmma paspaborkm. OT rayOMHBI pas3pabOTKM 3aBUCHUT CTEIIeHb COBEPIIEeHCTBA
KOMOMHHPOBAHHOTO CII0CO0A, TAK KAK C yBEJMYEHWEM TJIyOMHBI B TEXHOJIOTHUYECKIE PeIleHs
OyIyT BRJIIOYATH Bce OOJIBINE 3JIeMEeHTOB Iof3eMHOro (MeHee IIPOM3BOJUTEILHOTO) CIIOCO0A
KOTOPOM HEOOXOAMMO Oy/IeT YUNTOBATCS.
4. CoOTHOIIIEHNE TPAHHUYHBIX KOI(PPUIIMEHTOB BCKPBIIIA KOMOMHHPOBAHHOIO M OTKPBITOIO
CII0c000B. OTO COOTHOIIEHHE, ¢ OQHOM CTOPOHBI, BJIMAET HA IVIyOMHY pas3pabdoTKH, C OPYroim -
oIpeseigeT H0JI0 KoMIIeHcalny noMex (HeGIarompuaTHEIX JeficTBIi GakTopoB).
5. Meroz oreHEM KOMOMHHPOBAHHOTO crocoba. MoskeT OBITH MCIOJIB30BAHA IpeIBapUTe ILHAS
OIIEHKA, He TpeOymoInas JeTAJIbHBIX PACYeTOB II0 BCEM IIOKA3aTeJIAM, WJIM OKOHYATEJILHAS
OIIEHKA C IIOAPOOHBIM IIPOCUETOM MHOYKECTBA II0Ka3aTesIel.
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IIpu Takom ompenesneHnyr oQPQEKTHBHOCTH Pa3pabOTKM IIPOCJIEKMBAIOT 3aKOHOMEPHOCTH
KaYyeCTBEHHOI0 M KOJIMYEeCTBEHHOr0 HM3MEHEHMI II0OKas3aTesiel BapHaHTOB; BBIOOP BapuaHTa
paspaboTKH IIPOM3BOOAT 0Oo0Jiee YIIPOIIEHHBIM, IIOCJIEIOBATEILHBEIM METONOM, a TEeXHHKO-
9KOHOMMYECKHE II0KA3aTeIN OMPEeIe/IaioT IIPH MUHUMAJILHOM 00beMe PAcYeToB.
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