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OCBOEHUA MECTOPOXIEHU PEJTKUX 3EMEJ/Ib

B cmamve paccmompenvt npobaemvl IKOHOMUMECKOU OUEHKU PeOKO3eMEAbHbIX
Mecmopoxcoenuti 6 ycaogusx Hedocmamka ungopmauuu. Ilpedroncena opucunatvhas
MemoouKka Kpocc-oueHKu Ougepenuuaibhoil peHnmvt MecmopodcOeHull peoKo3eMeabHbIX
memannoe (P3M). C nomowwro paspabomannoi memoouxku 6bINOAHEH AHAAU3 GAUAHUS
U3MEHEHUIl KOHBIOHKMYPbL PbIHKA HA 00XOOHOCHb 0CBOCHUS MECIOPONCOCHULL PEOKUX 3eMetb.
IToxaszano, wmo npu cruxcenuu yen na P3M 6 kpamrocpounom nepuooe 603Mm0x4cHO 6 cpedHem
20%-noe cruxcenue 00X00HOCHU NO PsA0Yy MECMOPONCOCHUIL.

Karouesvle caoea: pedkosemenvHbie MEmManivl;, MECMOPONCOCHUS PeOKO3EMENbHbIX MEMAiN08;
Jughpghepenyuanshas penma; NOMEHYUANbHAS U3BACKACMASL UEHHOCb; OUCHKA MeCHOPOINCOCHUL
NONE3HbIX UCKONACMbIX.
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AHAJII3 BILIMBY KOH'IOHKTYPU PUHKY HA TOXIIHICTb
OCBO€E€HHA POJOBUII PIAKICHUX 3EMEJIb

Y cmammi poseasnymo npobaemu eKoHOMIMHO20 OUIHIOBAHHA PIOKICHO3eMeAbHUX POO0SUNY
6 ymoeax Hecmaui inghopmauii. 3anponoHo6aHo Opu2IiHAALHY MemMOOUKY KpOC-OUIHIOBAHHS
Oducpepenuiaavroi penmu pooosuuy piokozemeavnux memaaie (P3M). 3a donomozoro po3pobaenor
MemoouKu GUKOHAHO AHAAI3 6NAUGY 3MIH KOH TOHKIMYDU PUHKY HA NPUGYMKOGICMb 0CB0CHH
poodosuwy piokicnux zemeas. Iloxazano, wo npu 3nuxncenni uin na P3M y xopomrxocmporxoeomy
nepiodi moxcauge ¢ cepednvomy 20%-6e 3HUNCEHHA NPUOYMKOGOCHI NO P50y PoOosuLy.
Karouosi caosa: pioxozemenvni memanu; podoguiya pioko3emenbHux memanie; ougepenyiaivha
DPeHma; NOMeHyiiHa 6u000ye8Ha YiHHICMb, OUIHKA POO08ULY KOPUCHUX KONAAUH.

Sergey A. Chernyi', Kirill A. Gureev’
ANALYSIS OF MARKET OPPORTUNITIES IMPACT ON THE YIELD
OF RARE EARTHS DEPOSITS
The problems of economic evaluation of rare earths deposits under the lack of information are
described in the article. The original method for cross-evaluation of rare earth deposits’ differen-
tial rent is offered. The analysis of fluctuations in market opportunities impact on the yield of rare
earths deposits are made on the basis of this methodology. It is proved that at a price reduction in
REM in the short term an average 20%-decline is possible in the yield on a number of deposits.
Keywords: rare earths metals; rare earth deposits; differential rent; potential recoverable value;
mineral deposits evaluation.

ITocTaHoBKa npo6JiemMbl. B CBSI31 ¢ MTHTEHCUBHBIM Pa3BUTHEM CEKTOPA BHICOKMX
TEXHOJIOTUI B TIOC/IeHUE 3 AECSITUIETUS] BO MHOTUX OTPACJISIX TIPOMBIIIIJIEHHOCTH
HabJIoJaeTcsl YCTOMYUBBIM POCT MOTpeOJeHUSI peaKO3eMeJbHbIX METaIOB.
YHUKabHBIE CBOMCTBA pPEAKMX 3eMelb BeCchbMa BOCTPEOOBaHBI B He(TEXUMUM,
MeTaJUlypTuu, ONTUKeE, 3JeKTpoHUKe U T.I. (puc. 1). [TomoOGHas cTpyKTypa notpeo-
JieHus P3M coxpaHuTcs v B Omkaiiiieil mepcreKkTrBe.
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Puc. 1. CtpykTypa notpe6neHna P3M B 2013-2014 roap! [8]

IIpakTyecKy MOHOITOJIMCTOM Ha phIHKE IIPoAyKToB P3M B HacTosiiee BpeMst
apisiercst Kutait, cocpenorounBiimii 10 70% oO0IIeMUPOBOro MOTpeOICHUS U 10
95% TpOM3BOACTBA PEOKUX 3eMesb. Ilpu 3TOM, Tpeciedys Lieib COXpaHEHUs
COOCTBEHHOI MUHEPaTbHO-ChIPbeBOil 0a3bl, paBuTeabcTBO KHP ¢ 2002 1. BBeno
KBOTBI Ha 3KCIIOPT PEAKO3eMEIbHBIX METAJJIOB, YTO MPUBEJIO K ABYKPATHOMY CO-
KpauieHuto octaBok P3M u3 Kuras k 2010 roay. [Togo6Hast skoHOMUYecKast 1o-
JINTHKA OCHOBHOTO ITPOM3BOIUTEIS 10 IIPOrHO3aM aHAJIMTUKOB OYIeT CIIOCOOCTBO-
BaTh (hopMupoBaHuio 5—7% aeduruTa 1Mo psay peaKo3eMeIbHBIX METAJIOB, a He-
XBaTKa JUCIIPO3Usl, TepOUsl, UTTPUSI, HEOAMMAa MOXET JOCTUTHYTh KPUTHUUYECKOTO
ypoBHs [5]. HeratuBHble oxkumaHusi ocHOBHBIX noTpeduteneit B CIIA, AnoHun,
crpaHax EC mpuBenn K pe3kuM Kojie0aHUSIM KOHBIOHKTYpPhI phiHKa 1 5—10 KpaT-
HOMY CKauKy lieH Ha peakue 3emuiu B 2010—2011 rr. (puc. 2., mokaszaH rpacduk s
YCPEIHEHHOM 1IeHbI Ha OKCUABI peakux 3emelb (P30)).
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Bricokast BOCTpeOOBAaHHOCTh PEIKUX 3eMeJb ISl peaiu3allii MHHOBAIIMOH-
HBIX TEXHOJIOTUH MOOYXIAaeT Psii KOMIIAHWI TTPOMBIIIJIEHHO Pa3BUTHIX CTPaH pa3-
pabaThIBaTh MPOEKTHI 0 OPraHM3aIMY COOCTBEHHOTO TTpon3BoacTBa P3M, npexine
BCEro, JUIS TIPEO0JIeHUsI ChIpbeBOii 3aBucuMocTy oT Kutas. Kak cBumerenbcTByeT
XO3SCTBEHHAsI MPaKTUKa, B CPeIHEM 10 Havajla MPOM3BOACTBA MPOAYKIIUU T10
JIAHHBIM TTPOEKTaM TpeOyeTcs He MeHee 5—7 JieT. YUUThIBasi, UTO PyAbl OCBanBae-
MBIX MECTOPOXIEHUI pa3JIMUHBI 1O COAEPXKAHUIO PEAKUX 3eMeJIb, IIPU TIPOTHO3M-
pyeMoM CHIKeHUM 1ieH Ha P3M B mepcnieKTrBe HEKOTOPhIE IMPOESKTH MOTYT CTaTh
HU3KOPEHTA0EIbHBIMU U ITOTEPSITH KOMMEPUECKYIO TTPUBJIEKATeTbHOCTh. B CBSI3M C
3TUM, OIpeIeSIEHHBI MHTEpeC MPEACTaBIIsIeT OlleHKA BETMYMHBI CHUKEHUSI BO3-
MOXHOTO PEHTHOTO JI0X0/a /ISl TaKUX MPoeKToB. OQHAKO B YCIOBUSIX HEIOCTaTKa
JIOCTOBEPHOU MHGMOPMAIIMK IO peau3yeMbIM pa3paboTKaM C y4eToM ee KOHdUu-
JNEHIIUAJIBHOTO XapaKTepa BbIMOJHEHNUE MTOA0OHON OLIEHKHU 3a4acTylo MPEeACTaBIIs-
eTcsl MpoOJeMaTUYHBIM.

AHaJM3 NOC/IeIHNX UCCIIEI0OBAHMIA U MyOMKanmii. AHaIM3 paboT 1o TIpobieMaM
aHaJM3a KOHBIOHKTYPHBIX U3MEHEHUI MUPOBOTO PhIHKA PEAKMUX 3€MeNTb M OLIEHKHN
3 HeKTUBHOCTU IKCTUTyaTalluM MECTOPOXKACHUI TOJIE3HBIX MCKOITaeMbIX ITOKa3asl
cienytouiee. Bo-nepBbix, MHOTMEe uccieaoBaHusl pbiHka P3M, BbIMOJTHEHHBIE B
2010—2013 rr., BBUAY pe3KuUX KojieOaHUII KOHBIOHKTYpPHI U AeiicTBUil KuTast HocsT
aHaJIMTUKO-TTPOTHOCTUYECKMI XapakTep. KaHanckue, aBcTpaiuiicKue 1 eBporeiic-
KUe CIeUaJINCThl B OCHOBHOM OLIEHWBAIOT TEKYIIMN M TEPCTIEKTUBHBIN OanaHc
CIIpoca U TIPEIJIOKEHUS LIEPUEBBIX WU UTTPUEBBIX PEIKUX 3€MEJb, IIPOTHO3UPYS
IUHAMUKY pbiHKa P3M no otpacisim ux npuMmeHeHus1 (puc. 3).
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Puc. 3. OuHamuka cnpoca v npegnoxeHusa P3M, noctpoeHo no gaHHeiMm [8; 15]

AMepHUKaHCKNE aHAJIMTUKU, OOSCITOKOCHHBIE MOTepeii MUPOBOTO JIMAEPCTBA
CIIIA B 1Tpon3BOACTBE pPEeOKUX 3eMeJIb, OIMMMCHIBAIOT OCOOCHHOCTH KaHaICKO-aMe-
PUKAHCKUX MECTOPOXKICHUM, IIPeaBapsIs SKOHOMUIECKUE PE3YJIBTAThI UX OCBOCHUS
[10]. Asuarckue uccienoBarenu, Kak u psin ux Kojuier u3 EC, ananusupyior npo-
n3BoiacTBO U norpediaeHre P3M B Kutae, mporHo3upys LieHbl Ha peakue 3eMIIu
(Tadm. 1).
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Tabnmuya 1. MaTpuua pucka pocTta LeH U nokpbiTusa cnpoca P3M pgo 2015 r.*
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* OCTABJIEHO 110 TAaHHBM [13; 17).

PaboTbl poccUiiCKMX yUEHBIX B OCHOBHOM MOCBSIIEHbI aHATU3Y MECTOPOX/IE-
HUI U BOBMOXHOCTSIM yBeIM4eHUs Bbimycka P3M 3a cueT ux oCBOEHUS U OpraHu-
3allMM HOBBIX TPEANpUTHl [6]. A KoMmMmaHuM, peanusyioinne P3M-mpoeKTsl,
OMUCHIBAIOT JOCTUTHYThIE PYyOeXU U 3aHUMAIOTCSI COMOCTaBIEHUEM COOCTBEHHBIX
pe3yJIbTaTOB C KOHKYPEHTaMU, B T.U. IO COCTaBYy pPyd U OyaylIUM MPOU3BOJCTBEH-
HbIM MolHoCTSIM [13; 14]. Kak cienyet U3 ynoMsiHyThIX padoT, ppiHOK P3M Oynet
MPOAOJIKATh €XETOIHO yBeauunBaThcsl Ha 5—10% IMpu CHYXXKEHUM 1IeH Ha peaKue
3eMJIM U coxpaHeHuu juaepctBa Kuras. B Gnwkaiiinve 3—5 geT HAYHYT BBITYCK
3HayuTeapHOro oobeMa P3M okosno 10 KpynmHBIX TPOEKTOB, UTO MO3BOJIUT B Mepc-
MeKTUBE cOaTaHCUPOBATh CITPOC U MPEUIOKEHUE IO BCEM TPYIIaM PeIKUX 3eMeb,
a Takxe OymeT crmocoOCTBOBaTh CTAOWIM3AllMU KOHBIOHKTYPBI U IMPEOIOJEHUIO
MoHomnoauu Kutas Ha peiHke P3M. Haubosee u3BecTHbIe MIPOEKTHI 110 pa3paboTke
MectopoxaeHuit P3M npuseaeHsl B TabJ1. 2. [11aHoBast MOIIHOCTh MTPOU3BOACTB IO
MpoeKTaM yKa3aHa B nepecuere Ha OKCcUIbl peakux 3emenb (P30).

Tabsimua 2. Bepywme npoekThl No pa3paboTke mecTopoxaeHuii P3M
U UX NPOU3BOACTBY”

[Lnanoseie | Ilnamosas | IlnamnoBbrit
Mecroposrers Ormepatopbl Crpana/ | MHBECTHUIINY, | MOIIHOCTE, | TOJ HAYAIA
TpoeKTa Pernon MJIH JIOJL. TBIC. T TIpon3-
CIIIA P30 BOJICTBA
Mountain Pass | Molycorp Minerals CIIA 895 20 2012
Mount Weld Lynas Corp. AscTpasis 1034 22 2012
Great Western
Steenkampskraal Minerals Group IOAP 45 5 2013
Dubbo Zirconia | Alkane Resources | Asctpasms 759 7 2014
Greenland
Kvanefield Minerals& I'pertanmmsa 1535 44 2015
Energy Ltd
Nolan’s Bore Arafura Resources | Asctpasus 903 20 2015
. Frontier Rare
Zandkopsdrift Metals TOAP 938 20 2015
. Great Western
Hoidas Lake Minerals Group Kauana 150 5 2016
Strange Lake | Quest Rare Metals Kauana 548 12 2017
Towmrop /L Poccusa 367 10 H/n
YyrTtyroH H/IT Poccus 85 4 H/I1

* coCTABJIEHO 10 JaHHBM [7; 12].

Bo-BTOpBIX, KaK IoKa3ajl aHaau3 MyOoJuKaLMii, Vsl OLEHKHA MECTOPOXKICHUI B
OCHOBHOM HCIIOJIb3YIOTCS 3 M3BECTHBIX METO/IA.

Ha nepBuYHbBIX CTaausIX OCBOSHUSI MECTOPOXKAECHUI K OLEHKE MUHEpaIbHbIX
pecypcoB, KakK IpaBWJIO, TIPUMEHSIETCS 3aTpaTHBIN nmoaxox (cost approach). K Hemy
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OTHOCSITCSI METONIbl, OCHOBaHHBbIE Ha KaluTaJW3allMyd TPOM3BEIECHHBIX 3aTpaT
(appraised value method) 1160 mpeacTosIIMX pacxoaoB Ha ocBoeHMe (multiple of
exploration expenditure method). [7TaBHBIM HEZOCTaTKOM 3aTPaTHOTO ITOAXOIA
SIBJISIETCS TO, UYTO OH HE YYMTHIBAET OYIYIIMX JOXOJ0B OT €r0 9KCIUTyaTallu MECTO-
POXIEHUS W MO3TOMY HE TTO3BOJISIET TIOJYYUTh CIPABEUIUBYIO CTOUMOCTD T0JIE3-
HBIX MCKOITaeMblX. Heobxommmo nMeTh BBUAY U TO, YTO (popMabHbIE 3aTpaThl Ha
TTOJTydeHMe JIMIIEH3UN Ha pa3paboTKy MECTOPOXKICHUS Yallle BCETO He OTpaXatoT e€
peanbHOI ctoumocTH [18].

Bropoii pacnpocTpaHeHHbI! MOAXOM — CpaBHUTENbHBIN (market approach) — B
MIPUHITUIIE, TTIPUMEHUM Ha BCEX CTaaMSIX pa3pabOTKU MecTopoxneHuit. CpaBHU-
TEJIBHBIN TIOIXOJ OIpENessieT PHIHOYHYIO CTOMMOCTh MECTOPOXKIEHWI Ha OCHOBE
CIEJI0K C aHAJIOTUYHBIMM 00bekTamMu (comparable asset valuation methods). AHanu-
3Upysd pazaniusl (PU3NUECKUX M IKOHOMUYECKUX XapaKTEePUCTUK CPaBHUBAEMBIX
OOBEKTOB C 3TAJIOHOM, MOXHO YCTAHOBUTH CTOMMOCTH OLIEHMBAEMOTO MCTOYHUKA
MUHEPATBHBIX PECYPCOB. YCIIOBUEM €r0 NMPUMEHEHUs CIYKUT Pa3BUTOCTh PhIHKA
OLIEHUBAEMBIX OOBEKTOB U TOCTYITHOCTh COOTBETCTBYIONICH MH(bOopMalu. B atom
cilyyae CpaBHUTEJIbHBIN MOAXOM JaeT BeCbMa OOBEKTUBHYIO OIIEHKY MECTOPOXK/Ie-
Huii. OgHaKo, MPUMEHUMOCTh METO/la OTpaHUYeHa, MpeXIe BCETO, HEMOJHOTOMN
3KOHOMWYECKOW MH(MOPMAIIMKA O MECTOPOKACHUSIX U PHIHOYHBIX CIIETKaxX C aHaJIO-
ramMu, a TaKKe CJI0KHOCTBIO yueTa YHUKaJIbHBIX CBOMCTB MECTOPOXKACHWA. JlaHHbII
TTO/IXO/ TIOJYYMJT HAMOOJIbIIee pacipoCcTpaHEeHWE TPU OIEHKE MeCTOPOXIECHUI
onaropoaHbix Metauios B CIIIA [16].

Tpetuit, noxoaHslil moaxoxa (income approach), siBisieTcsl Hambojee 4acTo
MIPUMEHSIEMBIM ISl OLIEHKU MECTOPOXKIEHUN MUHEPaJIbHBIX PECYpPCOB, B OCOOEH-
HOCTH Ha BBICOKMX CTaJIMSIX TIPOMBIIIUIEHHOTO OcBOoeHUs1. K MeTomaM, OTHOCSIITUM-
Cs1 K TAaHHOMY TIOJIXO/TY, OTHOCSITCSI METOJl TUCKOHTUPOBAHHBIX IEHEKHBIX TIOTOKOB
1 ero MHoTroumnciaeHHbIe MoguduKkanum (discount cash flow / margin analysis / cur-
rent rent), MeTOJ, peajbHbIX ONLIMOHOB (real option pricing method), u npyrue.

B paMkax JaHHOTO TIOX0/1a LIEHHOCTh MECTOPOXKIEHUSI OTTPENENSIETCSI CYMMOit
PEHTHOTO J0X0/a, KOTOPBIii MoTydaeT pa3padboTIMK 3a BECh IIEPUOJL €TO SKCITTyaTa-
uuu [4]. Tak, Tpu BBIYUCIEHUM YUCTOTO OTUCKOHTUpOBaAaHHOro goxoma NPV (net
present value) CyMMUpPYIOTCSI JIOXOMIbI, TIPEBBINIAIONINE KalUTaJIbHbIE W TEKYIINe
3aTpaThl HA OCBOEHME M 9KCTUTyaTallui0 MECTOPOXKICHUS TI0 KaXIOMy TO/ly 3a BECh
CPOK peau3aliu COOTBETCTBYIOLIEro mpoekTa [1]:

t=T —

NPV = ZRt_.C,, ()
& 1+ )y
rae T — JJMWTCIbHOCTb IMPOCKTA, T.C. CPOK IKCILTyaTallnuKn MeCTOpO)K)IeHHH; t —
HOMCED HJal"a/FOI[a peajim3aliu IPOECKTA, Rt — BCJIMYMHA JOXOoJda OT pfaiu3allru
TOPHO-PYIHO# MPOIYKIIMK MECTOPOXKAEHUS Ha t-ToM 1uare; C, — TeKyIIne 1 Karu-
TaJbHbIE 3aTPAThl HA OCBOEHUE U SKCIIIyaTaLMIO MECTOPOXIEHNS B -TOM TO#Y; j —
HOpMa JUCKOHTA, KOTOpasl OOBIUHO JIEXUT B Ipeaenax 5—25% B 3aBUCUMOCTH OT
CTAJIM OCBOEHUS MECTOPOXIEHUS U TPpeOOBAHUIT MHBECTOPOB K HOPME MPUOBLIN
10 COOTBETCTBYIOLIEMY IIPOEKTY.

BecbMa yacTo Ipu MPOBENEHUM OLIEHKU MECTOPOXIEHUS €XETOIHYI0 CYMMY
PEHTHOIO [OXOJA CUUTAIOT MOCTOSIHHOM M MCIOJBb3YIOT M3BECTHYIO (DOPMYIY
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Jx. Mopkuuta i1 BBIYMCAeHUST Macchl b depeHInaTbHON PEHThI 32 BCE TOMAbI

HCTOJIb30BaHUS MecTopoxaeHus [11]:

_DRx[(1+)" -1] @)
jx(1+ )"

rae V,, — 9KOHOMHYECKast OlleHKa MecTopoxeHust; DR — macca nuddepeHmnans-

p

HOM PEHTHI 32 IrO/I.

HanHast hopMyJia TMO3BOJISIET BEIYMCIUTD HBIHEIITHIOI CTOMMOCTD €XXeTrOIHOTO
PEHTHOT'O J0XOMa OT 3KCIUTyaTallud MECTOPOXIACHMS, KalTUTAIM3UPYEeMOTO ¢ HOP-
MOJ IIPUOBLIN 10 IPOEKTY paBHOI j % B TeueHue T JeT.

YuuTeiBasi, 9TO BEJIMYMHA TOMXOBOM IPMOBUIM IO IIPOEKTaM 3aBUCUT OT
KOHBIOHKTYPHI 1IeH Ha MUHEpPaJIbHBIE PECYPCHI, aBTOPAMH PaOOTHI OBLUIO PEIICHO
HCITOIB30BaTh JOCTATOYHO MIPOCTYIO GopMy:y (2) I BEITIOJIHEHMS UCCIICI0BAHUI
BIMSTHUSI KOHBIOHKTYPBI pbIHKA P3M Ha KOMMEPYECKyl IIpUBICKATCIHHOCTD
TIPOEKTOB II0 Pa3pabOTKe COOTBETCTBYIOIINX MECTOPOXKICHUIA.

Iexp uccienopanusa. MccnenoBaHne MOCBSIICHO pa3pabOTKe MOTU(PUIIAPO-
BaHHOM METONMKU 3KOHOMWYECKOI OIIEHKM MECTOPOXICHMI PEeIKO3eMETbHBIX
METaJJIOB M aHAJIM3Y M3MEHEHMIT pEeHTHOTO J0X0Ia OT MX SKCIUTyaTallli C YIeTOM
KOHBIOHKTYPHI phiHKa P3M.

OcHOBHBIE Pe3yIBTATHI HCClienoBaHua. B padboTe mmpoaHaIn3MpoBaHbl JaHHEIE O
HanboJiee M3BECTHBIX IIPOEKTaX IO pa3paboTKe MectopoxaeHuit P3M (tadm. 2),
peam3yeMbIX B HACTOSIIEE BpeMs KOMITAHUSIMM Pa3HBIX CTpaH. DTH IIPOCKTHI
pa3IMYHBI IO MACIITa0y M CPOKAM BBITIOJIHEHMS, IIPH 3TOM O00BEMbI MHBECTULIMI
0 HMM, KaK ITOKa3aJM PacdyeThl, IIPOIIOPLUMOHAIBLHBI TUIAHUPYEMOM TOXOTHOCTU
(puc. 4). YpoBeHb IOXOMHOCTHU UISI IIeJIeil aHaIM3a W TOCTPOCHUS ITUArpaMMBbI
pPacCYMTHIBAJICS KaK ITPOU3BeACHIE IUIAHOBOM TOIOBOIT ITPONU3BOIUTEIBHOCTH TIPO-
eKTa ¥ T.H. IOTeHUHaIbHOU M3BIeKaeMmoii ieHHocT! (PEV). Ha pucyHke ypoBeHb
JIOXOMHOCTH ITOKa3aH BeJINYNHOI mapoB. [ToTeHIIMaIbHAS U3BIeKaeMasl ICHHOCTh
SIBJISIETCST OIIPENEJICHHBIM aHaJIOTOM TEXHOJIOTHMYECKOM cTtomMocTH (technical
value), permaMeHTUPOBAHHOI aBCTPAIMIACKIM CTAHIAPTOM IIJIST OLICHKY MIUHEPaJIb-
HbIX pecypcoB VALMIN, u, Kak 1 oHa, OTpaxkaeT KauyeCTBO PeAKO3eMeJIbHOMI PY/Ib,
OIIHAKO, C YIeTOM KOHBIOHKTYPHI 1ieH [9]. PEV paBHa cymMMapHOit CTOMMOCTH pe-
KX 3eMeJib, U3BJIEKAEMOI M3 PYTHOTO KOHIIEHTPaTa COOTBETCTBYIOIIETO MECTO-
POXICHMS C YYETOM TOTEePh Ha JOOBIUY M pa3yOOKMBAaHUE PYIbI, PACCUNTAHHOU B
TEKYIINX VUIM IIPOTHO3HBIX IICHAX.

Hanee, KaK BUAHO W3 (OPMYJHI (2), IIS OLIEHKA MECTOPOXICHUM pemKo3e-
MEJIBHOTO CHIPBhS HEOOXOMUMO pacCUMTaTh Maccy nudGepeHINaTIbHON PEeHTHI, KO-
TOPYIO MOJYYUT OIepaTop MPoeKTa 3a rof. T.K. U3 pyasl, T0ObIBAEMOI Ha penKo3e-
MEJIBHBIX MECTOPOXICHUSX, MEPBUYHO IIPOM3BOIST TIPYIIIOBBIC KOHIICHTPATHI
P3M, nmna pacuera nuddepeHInaabHON peHTBI MOXHO BOCIIOJIb30BaTHCS IIPOCTOM
dopmyinoir:

DR, =SR, xM,, 3)
rne I — HoMmep MectopoxneHust; DR; — macca nuddepeHIIManbHON peHThl /-To
mecTopoxaeHust 3a rog, goia. CLIA; SR; — ynenbHas nubdepeHuManbHas peHTa,
rojryyaeMasl pa3paboTIMKOM MECTOPOKACHUM OT 1 T pyTHOTO KOHIICHTpaTa PeaKIX
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3emenib, noia. CLHA/T; M; — Macca pyAHOrO KOHIIEHTpaTa, Mojay4yaeMoro Ha i-oM
MECTOPOXKIECHUH 3a IO, T.

9,0
Zan dko psdi

<C
g 8,0
JE Mount Weld
el
g 70 I—
o
o
=
=
& 6,0 B - |
z Nolan’slv
g
§_ 5,0
5 Strange Lake
S
Z 40
4
I
g
g 3.0 Mountain Pass
o]
4
o
o)
T
§ 2,0

49
g KT Hoidas Lake
X J Nechalacho
® 10 H )

.

0,0 1 ](Q'ml kraal
0 200 400 600 800 1000 1200 1400

O6bem MHBECTULUMI MO NpoekTam, MiH gon. CLUA

Puc. 4. JOXOAHOCTb N KanutanoeMKOCTb MPOEKTOB MO OCBOEHUIO
mecTopoxaeHuri P3M, asTopckasi paspaboTka

Cor1acHO IOXOITHOMY METO/TY, JJIsS BBIYMCIICHUST YACIbHON PEHTHI MO KaXKIOMY
MECTOPOXKIEHMIO B JAaHHOU paboTe 13 MOTeHIIMAIbHON [IEHHOCTU PEIKUX 3eMeb,
colepxKaluxcst B 1 TOHHe KOHIIEHTpaTa, BBIYUTAIOTCSI COOTBETCTBYIOIINE 3aMbIKa-
foire 3atpatel (TE). B KauecTBe 3aMbIKAIOIIMX 3aTPAT MPU BBITOJIHEHUM KPOCC-
OLIEHKM B paMKaX BBIIIOJIHEHHBIX MCCJIEIOBaHUI MCIIOJb30BaHa Ce0eCTOMMOCTh
JIOIIAPUTOBOro KOHIeHTpata. [IpuunHbl BbIOOpa OIpenesieHbl, BO-IIEPBbIX, TEMU
00CTOSITEILCTBAMM, YTO 3TO €AMHCTBEHHOE MUHEPAIbHOE ChIPbE, U3 KOTOPOIO IIPO-
u3BoasaTcsa P3M B Poccum 1 1o KOoTopoMy eCTb OTKpBITasi peJieBaHTHast MH(POpMa-
1ysi. A, BO-BTOPBIX, JIOMApUT J0OBIBaeTCs Ha JIOBO3epCKOM MECTOPOXKIESHUU, PYIbI
KOTOPOro OeIHbI PEAKMMU 3eMIISIMU U coaepxKar Juilb 2,3—2,4% nonapura. [pu
3TOM CaMO MECTOPOXICHMUE PACIIOJIOXKEHO B CYPOBBIX MPUPOIHO-KIMMATUYECKUX
ycnoBusix KojibCKoro moyiyocTpoBa, v JOTMCTUYECKUE U3IEPKKU Ha JOCTaBKY JIO-
MMapUTOBOIO KOHIIEHTpATa K MecTy IepepaboTku B [lepMcKuii Kpail 3HAYUTEIbHBbI.
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Takmm o6paszom, JIoBo3epcKkoe MECTOPOKICHNE MOKHO pacCMaTpUBaTh B pa3pabo-
TaHHOUM MOIEIM KaK «Xydllee I0 OTpacin». Torma, 3aMbIKaroIude 3aTpatbl TE
coctaBisgioT okojo 3600 mon. CIIIA, yemy, cormacHo ordyeTamM CoOJIMKaMCKOTO
MarHueBoro 3aBojga u JloBozepckoro 'OK paBHa crouMocTh 1 T JONMapUTOBOIO
KOHLIEHTpaTa® B TekyleM nepuoze [2; 3]. OTciona yneabHasi peHTa pacCUUTBIBAETCS
CJICIYIOIIM O00pa3oM:

SR, =PEV, -TE = PEV, —-3600. 4)
Hanee, mo dopmyiie (2) 6bpUTa BBITOTHEHA SKOHOMUYECKAS OLIEHKA MECTOPOXK-
JIeHUH, IEPEYMCIICHHBIX B Ta0JI. 2 paHee, TPU 3TOM 3HAYEHUsI V), paCCUMTAHBI B Te-

KyIIUX Y TIPOTHO3HBIX LieHaX. OpueHTupysch Ha MHdopmaiuo orneparopoB P3M-
MPOEKTOB, MPU BHIIIOJHEHUN PacyeTOB 3HaYECHHE HOPMbI IUCKOHTA j TIPUHSATO Ha
ypoBHe 10%, 4TO C y4eTOM IIPOrHO30B CHUKEHUSI LIEH Ha PeIKue 3¢MIM COOTBETCT-
BYEeT OCTOPOXXHOI OIICHKE YPOBHS HOPMBI MPHUOBLIA IT0 COOTBETCTBYIOIINM IIPO-
exkrtam [13].

PesyneraThl pacueToB 1O IepedyncIeHHBIM P3M-TipoekTaM TpUBEICHHI B
Ta6:1. 3. [Ipy nX BRIMOJIHEHUH MCITOIB30BaHBI IIPOTHO3BI HANOOJIee Pe3KMUX U3MEHE-
HUI 11eH Ha peakue 3emiu [13; 17]. Kak BugHO 13 Tabi. 3, u3MeHeHNe KOHBIOHKTY-
PHI B KPAaTKOCPOYHOM TIEPHOIE IIPUBOANT K CYIIICCTBEHHOMY CHIKEHUIO pEHTHOTO
nmoxoma. OgHAKO SKOHOMUUYECKHWIT MHTEPEC MHBECTOPOB OCTAETCS BeChbMa 3HAUM-
tesbHBIM. Tak, rogoBast penta DR Gyner mocturatb 60—65% OT BeJIMYMHBI IIAHO-
BBIX MTHBECTHIINIA TI0 COOTBETCTBYIOIINM IIPOEKTaM IIJIsT KAaHAICKNUX 1 apPUKAHCKUX
MecTopoxneHu. HanbompIyo peHTHYI0 JOXOMTHOCTh UMEIOT OIepPaTOPHI ITPOCK-
TOB Ha MecTopoxaeHugx "Zandkopsdrift", "Mount Weld", "Mountain Pass",
"Nolan's Bore", 9T0 00yCIIOBIIEHO OOJBIION TUIAHOBOM MOIITHOCTHIO BO3BOIMMBIX
npousBoacTB. Kak m3BectHo, "Mount Weld" n "Mountain Pass" aBisioTcst BecbMa
KPYITHEIMHA MECTOPOXICHUSIMI C BBICOKOKAYECTBEHHOM PYIOi, X pa3pabOTINKN —
kopriopanunu "Lynas" 1 "Molycorp", B OKalIimie rofa-asa IJIaHUPYIOT 00eCIIeYNTh
110 25% MUPOBOTO MPOU3BOACTBA PEAKMX 3eMeJib BHe Tepputopun Kuras.

HeobxommMo momuepKHYTH, YTO IIpeIIOXKEHHAs IJISI pacueTOB METOIUKA
KPOCC-OIICHKH ¢ 0a30if CpaBHEHUSI 110 JIOTIAPUTY HE MOXKET OBITh MCITOIb30BaHa IIJIsT
Bcex IpoekToB. Tak, u3 Tabn. 3 BUgHO, 4To MecTopoxneHue "Kvanefield" mmeer
HU3KYIO VIEIBHYIO PEHTY OTHOCUTEIHHO «IOMAPUTOBOM 6a3bl», T.K. IO TPEHJIAH/IC-
KOMY TIPOCKTY OYIyT BBHIITYCKATh KOHIIGHTPATHl M3 3BAUAIUTO-JIYSIBPUTOBEIX PYII,
6onee 6emHbIx Mo P3M, uem nomnaput [13]. OueBumHO, IJ1d TTOJOOHBIX TTPOEKTOB
YPOBEHb 3aMBIKAIOIINX 3aTpaT JOJLKEH OBITH Ooee HU3KWiI. BMmecte ¢ Tem, meH-
HOCTh MECTOPOXKICHUI XapaKTepU3YyeTCs PEeHTOM, KalMTaJIUu3UpOBaHHOM 3a BECh
IUTAaHOBBIM Tiepron WX 3Kcmuryatanuu. [lostomy maa "Zandkopsdrift”, "Mount
Weld", "Mountain Pass", "Nolan's Bore" moka3aTtens Vp BbIllle, 4eM I psiia Ipo-
qux MecTtopoxaeHuit. C Ipyroit CTOPOHBI, CHIDKEHUE TOXOMHOCTH OCBOCHUS MeC-
TOPOXKICHMS BCICICTBUC N3MEHEHMST KOHBIOHKTYPHI OTIPEACIISICTCST B OOJIBIIION CTe-
TIIEHW COCTaBOM DY, B T.4., COIepKaHMEM JICTKNX U TsLKeablx P3M. BBumy atoro
HanboJIee CyIeCTBeHHOE CHIKCHIE JOXOMHOCTH OKMIACT «IIEPHEBBIC» MECTOPOXK-
JICHUSI, @ «<UTTPUEBBIC» MOTYT IIOTEPSITh JOXOAHOCTh IIPUMEPHO B 2 pa3a.

3 , . . "
HOBO3epCKI/II/I I'OK n ConukaMcKkuil MarHueBblil 3aBozL BEPTUKAJIbHO MHTETPUPOBAHBI, ITO3TOMY LI€HA, 110 KOTOPOU
JIONApUTOBBIM KOHIIEHTPAT MOCTYMAeT Ha NepepaboTKy, 01M3Ka K ero ce6ecTOMMOCTH.
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BoiBoapl. TakuM oOpa3oM, mpenjaraemMasi METOAMKa KPOCC-OLEHKU TOXOIHOC-
TU MecTopoxneHuii P3M BrnojiHe mpuMeHUMa U1l aHaJIM3a KOMMEPUYECKOW Mpu-
BJIEKATEIbHOCTH COOTBETCTBYIOLIMX MPOEKTOB IO UX OCBOCHUIO C YU€TOM OyayIieit
KOHBIOHKTYpPBI pbiHKa P3M B yciioBUsIX HemocTaTka WH(MOPMAIIUH.

Kpome Toro, kak moxkasaau pacyeThl, B KpaTKOCPOYHOI NMEPCIIEKTUBE BO3MOXK-
HO CYILIECTBEHHOE CHUKEHUE TOXOAHOCTU OCBOEHUSI MECTOPOXKIECHUI, UTO B OMpe-
JIEJICHHOW CTENeHU MOXET CIIOCOOCTBOBATh CHUKEHUIO TEMIIOB OCYIIECTBICHUS
MOJOOHBIX TPOEKTOB.
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