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UCTOYHUKN AHOMAJIbHO BbICOKUX KOHLEEHTPALIUIA
TAHTANA, BEPUNJINA U UTTPUEBO3EMEJIbHbIX
PEOKUX METAJ1IJ10B: MPOMbILWJJIEHHAY LEHHOCTb

N 3A0A4YUN MOUCKOB

N Bb. MeneHTbeB

O6beanHEeHHbIVi MIHCTUTYT BbICOKuX Temnepatyp PAH, Mocksa, Poccusi

[MpuBooATCS pe3dynbTaTbl MUHEPASIOrO-reOXMMNYECKNX UCCEea0BaHUA N OLLEHKU 3dh-
dEeKTUBHOCTM HebonbluMX, HO 6oraTbiXx TaHTaNoOM, OepunMeM U UTTPUEBO3EMESb-
HbIMW MeTaslaMU MerMaTUTOBbIX MECTOPOXAEHUN Pasfn4yHO ChneLmnann3npoBaHHbIX
rPaHUTHBIX MHTPY3U. B 0OHOM 13 HUX NPOGUAVPYIOLLME NPOMbILLIEHHO-LEHHbIE MU-
HepaJsibl NPeACTaBNEHbl TAHTAIUTOM, KONYMOUT-TaHTANMTOM 1 6epunnomM (BOCTOYHBbIN
KazaxcTaH), B apyrom — Pb-MnkponnTom, nmpoxsopom, NTTpodioopuTtoM v Apyrumm
KOHLEHTpaTopaMn peako3eMesibHbIX MeTaioB cpefHe-Tsaxenom rpynnsl (Konbckui
pernoH). PegkomeTansibHble NerMaTuTbl MEPBOro MeCTOPOXAEHNS OblI OTPabOTaHbI
ropHo-oboratnuTesibHbiM KOMOUHATOM C BbICOKOW 3KOHOMMYECKOW peHTabenbHOCThIO,
B TO BpeMS KaK peKo3eMenbHO-peLKoMeTafIbHble NerMaTonabl BTOPOro OCTaJnCh He-
[opa3BefaHHbIMU 1 HEA0U3YYEeHHbIMU. [TprUMepbl 9TUX MECTOPOXAEHUA MOTYT CIYXUTb
3TasoHaMu 06bLEKTOB NMOUCKOB, Fre0s0ropa3Benkm n yCKOPEHHOrO OCBOeHMS 6e3 kanu-
TaNbHOrO CTPOUTENLCTBA B YCOBUAX BO3POXOEHUS U PA3BUTUS OTEYECTBEHHbIX PEeaKO-
MeTaslJIbHbIX MPON3BOACTB.

KniouyeBble cnosa: peakomMeTaslsibHble NerMaTuTbl; BbiICOKaA KOHUEHTPauua,; TaH-
Tan; 6epV|an||7|; NTTpUEeBo3eMesibHble MeTaslJibl; NMPOMbILLTIEHHAA LEHHOCTb; MOUCKW.

G. B. Melent’ev. SOURCES OF ABNORMALLY HIGH CONCENTRATIONS
OF TANTALUM, BERYLLIUM, AND YTTRIUM-EARTH RARE METALS:
COMMERCIAL VALUE AND SEARCH PROBLEMATICS

The results of mineralogical and geochemical studies and evaluations of the efficien-
cy of small but rich in tantalum, beryllium and yttrium-earth metals pegmatite deposits
in granite intrusions of various specializations are reported. Major commercially valu-
able minerals in one of them are represented by tantalite, columbite-tantalite and beryl
(East Kazakhstan), and in the other by Pb-microlite, pyrochlore, yttrofluorite and other
concentrators of rare-earth metals of the medium-heavy group (Kola region). The ra-
re-metal pegmatites of the first deposit were extracted by a mining and processing
plant with high profitability, while the rare-earth and rare-metal pegmatoids of the sec-
ond deposit remained underexplored and understudied. These deposits can serve as
showcases of prospecting, exploration and accelerated mining without major con-
struction in the context of the revival and development of the domestic rare-metal
industry.

Keywords: rare-metal pegmatites; high concentration; tantalum; beryllium; yttri-
um-earth metals; commercial value; searches.
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BBepeHune

B nepuvop aktuBu3aumm o6CyXaeHns Npuopu-
TETHbIX HaMNpPaBiEeHU BO3POXOEHUS U Pa3BUTUS
B Poccum nponssoacTs peakmx metannos [MeneH-
TeeB, 2011, 2014a] npencraBnseTcs Lenecoob-
pa3HbiM NpuB/edyb BHUMaHWE reosioroB-rnoucKo-
BVKOB, MWUHEPANOroB, TEXHOJIOTOB N MHBECTOPOB
K HeGONbLUNM, HO MHBECTULMOHHO NMpuBekaTesb-
HbIM MECTOPOXAEHUSM peaKoMeTasylbHbIX ner-
MaTuUTOB, KOTOpPble aHOMasibHO O6oralleHbl TaH-
Tanom, 6epunavemM n UTTPUeBO3eMEsbHBIMU Me-
Tannamu. Mo COBOKYMHOCTU MPUYMH B YCIOBUSX
pacnaga CCCP n noytn 30-neTHero «nepexogHo-
ro nepvoga» nNpPou3BOACTBO TaHTasa OCYLLECTB-
nseTcs ucknoumtensHo Ha 6aze OAO «Conukam-
CKMIN MarHueBbln 3aBof», a «JloBodepckun MOK»
BbINyCKaeT fionapuToBbii KoHueHTpart (Ta, Nb, TR,
Ti) B 3HAQYUMTESIBHO MEHBLUNX KOJIMYEeCTBax CPaBHU-
TenbHO ¢ ero BeinyckoM B CCCP kak n3 nonaputo-
BblX, Tak M M3 COOCTBEHHO TaAHTANIOBbIX KOHLEHT-
paToB, NMPOU3BOAVBLUMNXCSH U3 PeaKOMETa/IbHOro
nermMaTmToBOro chlpbsi. [ogobHas xe cuTyauums
cnoxunacb 3a cyeT nepepaboTkn Npodunmpyto-
Wnx deHaknT-6epTPaHAMTOBbLIX W COMYyTCTBYIO-
wnx 6epunnoBbIX KOHLEHTpaToB. Penkosemens-
Hag  npoaykums  JloBo3epcko-Connmkamckoro
«TaHOema» OT/IN4aeTCHd JiaHTaH-LepueBon cne-
umanusaumen, a COCTOSHUE XUMUKO-MeTannyp-
rMYyeckux nepenesioB He NO3BOJISET B HACTOsLLEe
BpeMs nony4yaTtb Hambosiee BOCTpebOoBaHHbIE CO-
NyTCTBYIOLLME UTTPUEBO3EMESIbHBIE U TEM Bonee
VHAMBUAYASIbHbIE KOMMOHEHTHI. B 3TuX ycnoBusx
notpebHocTn OMNK 1 apyrux BbICOKOTEXHOOMMY-
HbIX OTPac/iei Hallen CTpaHbl B pekux MeTannax
NnPeuMyLLEeCTBEHHO YOOBJIETBOPSIOTCA 3a CYeT
MMMopTa, 4YTO npeacTaBngdeTcd HeLonyCTUMbIM
C NO3ULNIA 3KOHOMNYECKOW U HaLMOHanbHOW 6e3-
onacHocTtu [MeneHTbes, 2011, 2014a, 2017]. Pa-
OVKanbHOE U3MEHEHUVE CIIOXMBLUENCS cutyaumn
BO3MOXHO 3a CYeT opraHusaumy ornepatmBHOro
OCBOEHUS [aBHO W3BECTHbIX peaKOMeTasUlbHbIX
MEeCTOPOXAEHWA, BO30OHOBNIEHUSI MPUOCTAHOB-
JNIEHHOM [06blYN Ha HEKOTOPbIX M3 HUX WU UHTEH-
cudurKaLmm NOUCKOB HOBbLIX, B MEPBYIOD ovYepenb
JIOMMCTUYECKM OOCTYMHbIX, 6oraTtbix peakMmm Me-
TannamMm n 1erkooboratMMbIX MPUPOAHbLIX U TeX-
HOreHHbIX 0O LEKTOB YCKOPEHHOIO NMPOMBbILLIEHHO-
ro OCBOEHUS.

K Taknm 06beKkTaM OTHOCATCS MECTOPOXAEHUS
pas3nmMyHO Cneunanm3npoBaHHbIX peaKoMeTassib-
HbIX MerMaTuUToB, 0OHapPYyXMBalOLLME NPOCTPAHCT-
BEHHO-IFeHEeTUYECKYI0 CBA3b C UHTPY3UAMU MJI0-
Ma3uUTOBbIX WM LLENOYHbIX FPaHUTOB. ABTOPOM
OblIN N3yYeHbl ABa MECTOPOXAEHUS COOTBETCT-
Bylowmx Tunos: Keapuesoe B BoctouHom Kasax-
cTaHe, NpencTaBieHHoe anbbuToBbIM C pTOPUA-

HO-NIMTUEBBLIMU C/llOAAMU N CMNOAYMEHOM WHb-
E€KLUVOHHO-XW/bHbIM  TUMOM, 1 [1nockoropckoe
B KonbCKOM pervoHe, npeacraBieHHoe nermarto-
WMOHBbIMM aMa30HUT-aNbOUTOBLIMN C Xenes3ncTo-
NNTUEBbIMU crilogaMn anopusamm MHTPY3UKU Lie-
JIOYHbIX rpaHUTOB. NMepBoe MecTopoXxaeHne ObI1o
onepaTtuBHo (1971-1975 rr.) BoipaboTtaHo beno-
ropckum FOKom MwuHuetmeta CCCP, cneumna-
NN3NPOBaHHbLIM Ha TaHTan, a BTopoe B 1970-80-x
rogax Cnyxuno o06bekToM [o0bl4n OI0KOBOro
amadoHuTa O «CeBepkBapLCcamMOLBETbI», XOTH
MuHepanoramm ' KHLU, PAH, reonorammu «Cesep-
KBapucamougeToB» U MypmaHckon P3O ¢ pas-
JNNYHbIX No3uumin B Havane 1980-90-x ronos oue-
HMBANNCb MNEPCNEeKTMBbl 3TOr0 MECTOPOXOEHUS
LLEHHOr0 NOAEsIOYHOr0 KaMHs, Ha TaHTan U UTTpuU-
eBO3eMeJibHble MeTaslbl.

MecTtopoxaeHune Ksapuesoe — npumep
WHBECTULIMOHHO NpUBJiIeKaTEesSIbHOro 00bekTa
YCKOPEHHOro npOMbILLJIEHHOrO OCBOEHUS

Ha TaHTan n 6epunnuii

MecTopoxaeHue nokann3oBaHO B 30HE ce-
BEpPO-3anafHOro  BblkAMHMBaHUSA  KanGuHcko-
ro nerMatMToBOro nosica, MPOCTUPAIOLLLErOCS
¢ OB Ha C3 6onee 4yem Ha 300 KM 1 CBA3AHHOIO
CO CJIOXHO AnddepeHUMPOBaHHbIM PAHUTHBLIM
6aToNUTOM, MNPUYPOYEHHBLIM K CUCTEME pasno-
MoB [lpumpThiwickoro nesobepexbs [MeneHTb-
eB, Aisgepaunc, 1978]. HecmoTps Ha 3Ha4MTENb-
HYIO yaaneHHocTb oT Benoropckoro FOKa (6onee
200 kM), KOTOpbIN AO0NrMe rogbl SKCnayaTuposan
MECTOPOXAEHNS PEeAKOMETANbHbIX PaHUTHbIX
nermaTtutoB LleHTpanbHoM Kanbbl Ha TaHTan ¢ co-
NyTCTBYIOLLMMU HNOOMEM, Bepuninem n onoBoMm,
a Takke MONOTbIMU HEPYAHbIMU KOHLEHTPATamu,
MecTopoxaeHne KeapueBoe OblIO BOBEYEHO
B OTpabOoTKy C reosioro-akoHOMUYeckom adpdek-
TUBHOCTbBIO, MPEBLICMBLUEN TPAOVULMOHHYIO OAS
LeHTpasibHbIX MJaHOBO-YObLITOYHBIX MECTOpOXae-
HUK. BTo ObIIO 06ycnoBneHo oTpPaboTKOM HOBO-
ro o6bekTa C NMOBEPXHOCTU KapbepPOM, BbICOKUM
coaepxaHnem TaHTana kak npoduanpyloLwero
nosie3Horo KOMMOHEeHTa U nerkon oboraTumo-
CTbl0O PEOKOMETANIbHOrO Cbhipbsi MO YMPOLLEH-
HOW rpaBUTaAUMOHHON CXEME Ha CYLLECTBYIOLLEN
oboratutenbHon ¢abpuke, 4TO KOMMEHCUPOBa-
N0 NIOFUCTUYECKME pPacxoibl Ha aBTOTPAHCMNOPT.
Cnepyet 3ameTuTb, 4YTO CpefHee coaepxaHuve
TaHTana B pydax LEeHTPasbHbIX MECTOPOXAEHUN
Kanbbl He npeBbiwano 60-70 r/T npu CooTHOLLEe-
Hun Ta,0,/Nb,O, = 1-1,5, B TO Bpems Kak B ner-
MaTtutTax mectopoxaeHmnsa Keapuesoe B cpefHeEM
oHo cocTaBnano 96 r/T npu cooTHoweHun Ta, 0,/
Nb,O, > 2. ToBapHbIi TaHTaNIOBbI KOHUEHTpaT
¢ Keapuesoro comepxan 40,9 % Ta,0, n 15,9 %
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Puc. 1. bepunn B KBapL-anbbMTOBOM KOMIIIEKCE () N MaKCUMasbHO NPOAYKTUBHbBIN HA TaHTan v 6epunnmin KBapL-
anbLOUT-NUTUEBOCIOANCTLIV KOMMEKC (6) (MecTopoxaeHne Kesapuesoe)

Fig. 1. Beryl in the quartz-albite complex (a) and the most productive for tantalum and beryllium quartz-albite-lithi-

um-micaceous complex (b) (Kvartsevoye (Quartz) deposit)

Nb,O, 1 no cBOE BLICOKON COPTHOCTUN 3HAYMTESb-
HO MpeBbIlLAaNn HE TOMbKO OCHOBHYIO MPOAYKLIMIO
BroOKa, HO v TaHTancogepxalume NpPoaykTbl OblB-
wero CCCP: konymbuT-TaHTaIMTOBbLIE N3 PEeaKo-
MeTanfbHbIX NErMaTnuToB U rPaHNTOB BOCTOYHOroO
3abalikanbsa 1 Tem 6onee nonapuTtosble JloBo3epa
(0,62-0,77 % Ta,0,1 8-12,8 % Nb,O,).

Bbicokas cTeneHb KOHUEHTpauMy TaHTana, kak
abconioTHasA, Tak U OTHOCUTESNIbHO HMOOWS, 06-
YCNOBJIEHA MHOMOKPaTHOM HanpasfieHHOW ANGd-
depeHunaumen NCXOOHbIX rPaHNUT-NErMaTnToBbIX
pacnnaeoB [MeneHTbeB, Ai3agep3uc, 1978] B npe-
Jenax rpaHuUTHbIX MHTPY3MBOB — OO OCTATOYHbIX
JIEMKOKPATOBbIX CaTEIMTOBO-XUJbHbIX a3 un da-
UM B 0ANKOBO-XWUIbHOM KOMMJEKce OBYCOOS-
HbIX U MYCKOBUTOBbIX FPAHUT-NErMaTuT-anjinTos,
B XWJIbHbIX MErMATUTOBbIX UHBEKLUMAX U UX PELAKO-
MeTaJslJIbHbIX MPOU3BOAHLIX U, HAKOHEL, B 0O0beme
nocnegHunx, NpeacTaBAEHHbIX HA MECTOPOXAEHUN
KBapLueBOM aHOMasibHO MPOAYKTUBHOWM >KMIOMN
[(nasHON.

na xunnel [naBHOW, NpeaCcTaBNAoOWen MecTo-
pOXAeHNe, XapakTepHbl NMH30BUAHaa dopma,
OnvHa no npoctupanmio 700 M, cpemHas MOLL-
HOCTb 21 M npu MakcumanbHonm 48 M m yyacT-
KOBO-30HaJIbHOE BHYTpeHHee cTpoeHue. Mo na-
neHnto (k KO3 — ot BepTukanbHoro o 30°, ¢ Bbl-
nonaxueBaHMeM W N3rMOOM) Xuna npocnexeHa
Ha 200-300 m. MpoaykTmBHasa >wuna 3aneraet
B CaTeNImMTe — BbICTYMNE Ha AHEBHYK NMOBEPXHOCTb
OVIOTUTOBLIX — ABYCNOOSHbBIX JIEMKOrpaHnToB
N NpuypodeHa K BucsHemy GOKy XUIbHOM cepun
MYCKOBUTOBbIX aMUT-NerMaTnTtos. Kpaesble 30HbI
NPOAYKTUBHOMN NEerMaTMTOBOW XWbl NpeacTasne-

Hbl Y4aCTKOBO-M0JI0CYaTbIMK NerMaTuT-arninTamm
C KanieBnaHbIM («rOpOX0OBbIM») KBAPLLEM U C pas-
JINYHO OPUEHTUPOBAHHBIMUW KCEHOIMTAMU MPAHUT-
annuToB. MNpeobnagatoLwmii 06beM Xunbl [MaBHOM
BbIMOJSIHEH MENKOKPUCTA/INYECKUM  KBapLi-asb-
OUTOBLIM KOMIMIEKCOM C PEOKUMU YHaCTKOBbLIMM
ob6ocobneHnsiMn 6,10KOBOr0 MUKPOKJIMHA, KBapL-
MYCKOBUTOBOIO U 3HAYUTENIbHO pPexe KBapL,-Cro-
AoymMeHOBOro komnnekcoB. OceBasi 30Ha, CMeLLEH-
Hasi B CTOPOHY BucsHero 6oka Xusbl, BbINOJIHEHA
CJ/INBHBLIM PO30BbIM KBapuem. K Hel npumbikaeT
CO CTOpPOHbI Niexallero 6oka npepbiBUCTas 30Ha
MaKCuMasibHO MPOAYKTUBHOIO KBapL-anbOouT-nm-
TUEBOCIOOUCTOrO («rpemn3eHoBOro») Komrekca
C KPYMNHOKPUCTaNIMYECKUMU TaHTannMToM n 6Ge-
punnomMm (puc. 1, a, 6). JInH3oBMAHO-NonocHa-
Tble arperatbl aMTUEBbIX cnog (8o 70 % obbema
30Hbl) BbIAENAOTCS B KBApL,-anbOUTOBOM «MaTpu-
ue» 3eNeHOBaTO-KOpUYHEBbIM LBeToM. Conep-
XaHue BenyLmx penkux MeTasnsioB B 3TOW Hau-
Gonee GoraToi 30He cocTasnseT 0,163 % Ta,0,
n 0,115% (mo 0,2 %) BeO, a peokmx LENO4HbIX
metannos - 0,1 % Li,0, 0,176 % Rb,0 n 0,029 %
Cs,0O. MNpy aTOM IMTWIA NPEVMMYLLLEECTBEHHO CO-
CPEefoTO4YEeH B JINTUEBLIX COAAX WU YACTUYHO —
B cnogymeHe (6,4 %), B TO BpeMsi kak pyouanin —
B Tex xe cnogax v mukpoknuHe (0,130 % Rb,0),
a uesunin, kpome cnog, B MmukpoknuHe (0,017 %
Cs,0). Ona cocrasa Gepunna (11,5 % BeO) xa-
pakTepHbl coaepxaxve ot 0,4-0,6% Li,O po
0,017 % Rb,O v noebiweHHasn koHueHTpaumsa Cs,0
(0,17-0,683 %). PemkomeTtannbHas cneunduka
nerMaTuToB MecTopoxaeHus Keapuesoe nposis-
JleHa B rHEe3[0BbIX CKOMJIEHUSIX TMraHTOKpuUcTa-
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nmnyeckoro 6epunna, YTo NO3BOJINIO OCYLLLECTBUTL
€ro py4yHyto BbIGOPKY Npu opraHn3aumm nocTaBkun
Ha HoBOoCKOMpPCKMiA 3aBOL, PeAKUX METasoB.

Mpumep onepaTuBHo oTpaboTkn Benorop-
cknm N'OKom MuHusetmeTta CCCP 3anacos pea-
KOMETaNIbHOrO0 MerMaTnuToBOro Chbipbsi MECTO-
poxaeHunsa KeapueBoe BASeTCS YHUKANbHbIM 4151
Hallen cTpaHbl. Ha mecTopoXgeHun ¢ 3anacamm
104 Tbic. T pyapl ObinK BblAENEHBI U NepepaboTaHbl
Nno OBYXCTaAVMHOW rpaBUTaALMOHHON CXeme (4ep-
HOBOW KOHLIEHTpaT U AOBOAKA A0 TOBAPHOro npo-
AykTa) aga Tmna ceipbs: pagosoin (60 %) ¢ nsene-
YyeHneM TaHTana B KOoHLUeHTpaTt 65,5 % n 6oratbii
(40 %) c nsenevyeHnem 85 %. Npn Heconsmepnmo
MEHbLLUMX 3anacax n oobemax nepepaboTkn pea-
KOMEeTabHbIX NermMaTtuToB KBapLEeBOro cpaBHuU-
TeNbHO C rNaBHbIMU OObEKTaMU aKcnayaTaummn —
BakeHHbIM 1 Benoropcknm MecTopOXOAEHUSAMU
LleHTpanbHo Kanbbl un3BnekaemMas LEHHOCTb
nepsbIX (75 % no TaHTany) 6narogaps aHomarsib-
HO BBbICOKOMY COAEPXaHMIO NpPOPUANPYIOLLErO
NOSIE3HOr0 KOMMOHEHTA MHOIOKPATHO, COrMacHoO
pacdyetam E.A. Kanuw, npeBoCXxoonT LEHHOCTb
Cblpbsl NI@BHbIX MECTOPOXAEHUN: ONa PsaoBOn
pyaobl — B 2,3 pa3a v gns 6oratoii — B 11 pas. Co-
OTBETCTBEHHO, A06bl4a 1 exerogHas nepepaboT-
ka ~ 13 TbIC. T pyabl C MecTopoxaeHnsa Ksapuesoe
1 Bbinyck 8,5 T koHueHTpaTta (18 % oT cymmapHoro
no BIrOKy) 6b1nn ocyLLecTBIeHbl N0 MUHUMAasbHOM
cebecTonmMocTu. [Ans nnaHoBo-y6bITOYHOro MNpo-
n3BoacTea benoropckoro NOKa, koTopbliii obec-
neymBan 50 % BbiNycka TaHTaA/NIOBOro MpoaykTa
B CCCP, Takas npakTuka nos3sosuna obecnevymtb
aKTUBHOE MPOAJSIEHNE XNSHEOEATENIbHOCTU, UMEB-
LIEen cTpaTernyeckn BaXXHOE 3HaYEHMe.

B ycnosusax HoBon Poccuu npuBeneHHbIn npu-
Mep CBUOETENbCTBYET 00 WHBECTULIMOHHOW Nnpu-
BJIEKATENIBHOCTN MNOAOOHLIX peaKoMeTassIbHbIX
MECTOPOXAEHUN N O4YEBUOHOMN aKTyallbHOCTU MX
NMOVCKOB 1 Pa3BEOKU.

MecTtopoxaeHue lNnockoropckoe — npumep
nepcrneKTUBHOIro o0bekTa AJid YCKOPEHHOro
MPOMBbLILLTIEHHOro OCBO€HUsd Ha TaHTan

N NTTpneBo3emMesibHbie MeTallJibl

MecTopoxaeHue pacnofsioxXeHo B npenenax
KenBckow BO3BbILLEHHOCTN B LLEHTPasIbHOW YacTun
KonbCckOro nonyocTtpoBa M MPUYpPOYEHO K BbIXO-
[aM KPYMnHOro no naowanm NHTPy3mBa LLEMTOUHbIX
rpaHuToB (3500 km?). Ona aTol TeppuTopum Xa-
pakTEPHO pacnpOoCTPaHEeHne amMasoHuUTcoaepXxa-
LWMX NerMaTuMToB, KOTOPbIE CAYXWUIN 0ObeKTaMu
PP 1 B nCKouYnTENbHBLIX ClyYasax — aKcrjyara-
umm ¢ 1970 no 1992 rr. Ha BbICOKOKAYEeCTBEHHbIN
aMa30HUT KakK IOBEVPHO-MNOAENOUYHbIN KaMEHb
(mecTopoxnaeHus rop Nnockon n MNapycHown). OT-

paboTka nermMaTuToB C 6GJIOKOBBIM amMa30HUTOM
ocywecTtenanace MO «CeBepkBapLCaMOLBETbI»
B kapbepe OypOB3pbIBHbIM CMOCOOOM, 4TO 06-
YC/IOBUIO CWJIbHYIO TpeLinMHOBaToCTb AobbiBae-
MOr0 KOHOMLMOHHOIO CbIpbSi M TOBApPHOro ama-
3oHuTa. CornacHo mogcyetraMm 3amnacoB B MpO-
OYKTMBHOM NerMaTtutoBOM Tene Nnockoropckoro
MeCTOPOXAEHUS, KOMYECTBO COPTOBOro amaso-
HuTa coctaenano 1675,7 T npn 47032,2 T ceipua
n 33432,4 T EKOPATMBHOM aMa30HUTOBOW KPOLL-
kn. B peaynbtate oTpaboTky ykazaHHbIM CMOCOo-
60oM B Kapbepe 06pa3oBanncb 0O6bEMHbIE OTBaslbI
KBapL,-aMa3oHUT-anbOUTOBOro C Xenes3ncro-yu-
TUEBLIMU CIIOAAMU CbIPbSl, KOTOPbIE MPUBAEKIN
BHUMaHME CNeumanncTtoB COAEPXaHMEM penko-
MeTaNIbHbIX MVHEPASIOB.

Jo Havana 1980-x rogos He NpeanpPUHUMANUCh
NOMbITKM MUHEPAJIbHO-CbIPbEBOM OLLEHKN Ha pea-
kue metannbl [10CKOropckoro MecTopoOXaeHus,
Kak M OpYyrux amas3oHuTcoaepXalix OObekToB
Kers. CnenoyeT 3aMeTuUTb, 4TO MUWHeEpPanorun-mc-
criegoBaTtenu pasnnyHblx opraHusauni (A. B. Bo-
nowwuH, W. . batnesa, W.B. benbkos, . A. To-
ponoB n3 ' KHL, PAH, A. . Kanuta ns MIMIP3,
B. B. bykaHos u 0. O. Jlunosckuii ot MO «CeBep-
KBapucamougeTbl» 1 ap.) B KeinBax, HecMoOTp4d
Ha TPYAHOOOCTYMNHOCTb 3TOW LWEN0YHOrPaHUTHOMN
NPOBUHUMN (BE34EX0Obl, BEPTONETbl, 3UMHU-
ku, 80—-90 km K BOCTOKY OT JloBo3epckoro NOKa),
CBOVIMU OTKPBITUSIMU HOBbIX MUHEPAOB Chirpanu
POJib BbICOKOKBANN@PULMPOBAHHBIX MOMCKOBUKOB
N co3gann HeobXxoaMMylD MHPOPMALMOHHO-aHa-
nuTnyeckylo 6a3y ans pasBUTUS B 3TOM panioHe
NMOVCKOBO-OLLEHOYHbIX paboT.

B uacTHoCcTM, o6HapyxeHune A.B.Bonowwn-
HbiM 1 B. B. BykaHoBbIM B nermartutax r. [no-
ckoM nalMOoMUKPONUTa W naomMoonupoxiopa
[BonowuH n gp., 1981], T. €. ABYX NPOMBbILLUAEHHO
LEHHbIX MWHEPANOB — KOHLEHTPATOPOB TaHTana
1N HMOOUS, a 3aTEM 1M MMUHEPAJIOB — KOHLEHTpaTo-
POB UTTPUEBO3EMESbHLIX METaI0B, 0OYCNOBUIO
HeobXOAMMOCTb MNPOBEAEHUS PEBM3NOHHO-OLE-
HOYHbIX PaboT Ha 3TOM MECTOPOXAEHUM KakK Mo-
TEHUMANbHO NePCNEKTUBHOM Ha peakme MeTanbl.
B 1983-1984 rr. B kayectBe kypatopa VMIP3O
MwuHreo CCCP no TaHTany u H1obuio aBTop Mo co-
rNacoOBaHUIO C OTAENOM LBETHbIX U PEAKUX MeTan-
JIOB MUHUCTEPCTBA, a Takxke reonotgenom MNro
«Cessanreonorusa» n pykosogcteom NO «Cesep-
KBapLLCaMOLBETbI» B JIEeHMHrpaae BbINONHWA che-
uManbHble nccnenoBaHns GOHOOBbLIX MATEPUANOB
N HEenocpeacTBEHHOE O3HAKOMJIEHME Ha MecTe
¢ MnockoropckuM MecTopOXOeHneM, ¢ 0T6OPoOM
npo06 C NOBEPXHOCTU MO OCHOBHLIM MUHEPAJIbHO-
napareHeTU4YeCKUM KOMIIeKcam, npencraBnsio-
MM 30HaNIbHOE BHYTPEHHEE CTPOEeHne Hanbonee
npoAyKTMBHOM Xunbl nasHonm (N2 19), n no ckea-
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Puc. 2. O6ocobneHns ama3oHnTa B KBapL,-afibOUTOBOM KOMMEKCe

Fig. 2. Isolation of amazonite in the quartz-albite complex

XUHaM, NMPOOYPEHHbIM A1 OLLEHKN Ha aMa3oHUT
Ha rnyouny 10-15 M, eamHnYHbIM — 00 45-70 m.
MpooyKTUBHas Xuna nokann3oBaHa B 6motn-
TOBbIX FHENCAxX Ha KOHTaKTe LUEIOYHbIX PaHNTOB
C KEMBCKMUMMK cnaHuammn. Ha gHEeBHOM NMOBEPXHO-
CTu OHa npocnexeHa Ha 200 M NpyM MOLLHOCTU
10-20 m. Mo gaHHbIM BypeHus, ¢ raybuHoM K BOC-
TOYHOMY JiaHry MOLLHOCTb NPOAYKTUBHOIO Tena
yBenuumeaetcsa 0o 50-70 M, 4TO NO3BONSET C y4e-
TOM ero nafeHuns Ha CeBep cumTaTb ee CKIIOHEHne
CEBEPO-BOCTOYHbLIM U, CNeaoBaTesibHO, 3anaiHbli
dnaHr — GPOHTasIbHLIM, T. €. BbIKJIMHNBAHUEM.
BHyTpeHHee cTpoeHue xunbl [naBHOM xapak-
TepnsyeTcs OTYETANBO MNPOSBJIEHHON acuMMe-
TPWYHOW 30HAJIbBHOCTbLIO, NENTMOTMBOM KOTOPOW
ABNSAIOTCA: OCeBas 30Ha CAMBHOIO KBapua, Hau-
0Oonee NPOTSXKEHHbIE MO NPOCTUPAHUIO OBE 30HbI
©G/10KOBOro amasoHuTa (puc. 2), kpaesble U LEeHT-
panbHas (noa KBapLEBOW OCEBOI) KBapL,-anbou-
ToBble 30HbI. OgHako Ha rnybuHe 10-15 M 30HbI
©/10KOBOro ama3oHuTa BbIKIIMHWUBAKOTCS, B TO Bpe-
MSA  KaK «MaTPU4YHbIN» MENKOKPUCTANINYECKNI
KBapL-anbOUTOBLIA (C aMa30HUTOM) KOMIMJIEKC
CTaHOBUTCS Npeobnajatolmm 1 BbINOJHAET BECH
00BbEM HMXKHUX FOPU3OHTOB MPOAYKTUBHOIO Tena.
Mpn aTom HabngaeTcs 3HAYUTENLHOE YyBENMYe-
HME MOLLHOCTM Xuibl o 50-70 M, 4TO B LLESIOM
NO3BOJISIET pacCMaTpuBaTh €€ B Ka4eCTBe nerMa-
TONAHOW anodun3bl HE BCKPbITON 3PO3MEN LLLENOY-
HOrPaHUTHOW MHTPY3UKM C 30HamMu 6J1I0KOBOro ama-
30HMTa M KBapLa B annkanbHOM Yactu (puc. 3).

Ewe B 1983 r., O 03HaKOMAEHUS C BEPTUKATTb-
HbIMW pa3pe3amMy BKPECT NPOCTUPAHUS U MO NPOo-
CTUPaHMNIO 3KCryaTnpyemomnm Xxunel r. [nockon,
ObISI0 O4EBMIHO, YTO C ryOUHON, B HanpasBieHun
CKIOHeHus1, T. e. K CB, ocesas kBapLeBas n npo-
MEXYTO4YHble KBapL-aJibONUTOBbIE 30HbI AOJIXKHbI
BbIK/IMHNBATLCS, a KpaeBble N 0ceBas KBapLi-asb-
ONTOBbIE 30HbI OOBEAVHATLCHA B edMHYI0 Cybro-
PU3OHTAlIbHYIO PYOHYIO 3anexb. BepxHaa kpyn-
HOGMOKOBasi 4acTb XWJbHOW anodwusbl r. [no-
CKOV naeHTUeUUVpPYyeTCcsd C 30HOW LWToKwenaepa
B MECTOPOXAEHNAX PEAKOMETaIbHbIX MPAHUTOB;
30eCb Xe 06HapYXMBalOTCS 31EMEHTbI PUTMUYHOM
pPacC/iOeHHOCTU U, HaKOoHeL, nepexon K MacCcus-
HbIM MENKOKPUCTAIINYECKUM MUKPOKINH-anbLoum-
TOBbIM daLMsIM FPAHUTOB.

Taknm o6pasom, [lnockoropckoe MecTopo-
XOEeHVe OKa3blBaeTCs NpencTaBfeHHbIM He ner-
MaTUTOBbIMM XWnamMu, a MNermMaTougHbIMWU anu-
KanbHbIMU GaUVaIMN UHTPY3UU, NPOOYKTUBHOCTb
KOTOPbIX Ha peakue MeTtassibl MOMUMO BEPXHUX
FOPU3OHTOB PACMPOCTPAHAETCA U Ha HUXHUE.
CnpaBennmBoCTy pagn Hago OTMETUTb, YTO CyLLe-
CTBYET 1 Apyras To4ka 3peHunss, CoriacCHO KOTOpPOM
aMas3OoHUTOBLIE paHANermMaTuTbl ABASIOTCH MeTa-
coMatuTamm, He UMEKLWMMN MPAMON FreHeTunye-
CKOW CBS3U C LWenoyHbiMu rpaHntamu (A. B. Bo-
nowwuH, KO. . MeHbwunkoB, 4. A. NaxomMoBCKuin
M Ap.), HO B JaHHON CTaTbe aBTOP BHE ANCKYCCUU
BblpaxxaeT TOJIbKO CBOO MO3ULMIO MO BOMPOCY re-
He3uca.
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Puc. 3. YBenuyeHne MOLUHOCTM Xubl [NaBHOM U BbIKIIMHUBAHWE KBapL,-
amMa30HUTOBbIX BJIOKOB C ryOMHONM C 3aMeHOl NermMaTonaoB «MaTPUYHbIM»
KBapL,-anbOUTOBLIM KOMIMIEKCOM:

1) BMeLLatoLme Nopoabl — FHEChI; 2) MUHEpPasbHblE KOMMIEKCHI NPOAYKTVMBHOM aMma-
30HUT-aNIbOMTOBON XWbl: @) MaTPUYHBIA KBapL-anbOUTOBbLIN; 6) 06ocobneHns 6510-
KOBOIO KBapL,-aMa30HUTOBOr0; B) 060C0O61eHNS MOHOMUHEPATbHOIO KBapLa

Fig. 3. Increasing of the vein of Glavnaya width and feathering out
of quartz-amazonite blocks with depth followed by the pegmatoids replace-
ment with a “matrix” quartz-albite complex:

1) enclosing rocks — gneisses; 2) mineral complexes of a productive amazonite-al-
bite vein: a) matrix quartz-albite; b) separation of block quartz-amazonite; c) isolation

of monomineral quartz

BepTukanbHaa 30HaNIbHOCTb LWENOYHOrPaHUT-
HbIX WHTPY3uUii Hambosiee OTYETAMBO NpoOsiBie-
Ha B 3almMXMHCKOM MecTtopoxaeHun (B. CasHbl,
MpkyTckas o65.), roe, CornacHo UccnemoBaHUaM
0. M. YuakmHa (nepBOOTKpbIBATENSS MECTOPOX-
[eHNs), OOKYMEHTasNIbHO MOATBEPXAeHa 3amMeHa
B BEPTUKAJSIbHOM Ananas3oHe MPOAYKTUBHbIX LLe-
JIOYHOrPaHUTHbIX Gaunin Ha JNNTUN-TAHTaNOBbIE
OCTaTO4YHbIE MIIOMA3UTOBbIE MPOU3BOAHbLIE:

a) HUXHSAA 30Ha — PUBEKUT-anbOUT-MUKPOKIIN-
HOBbIE (C apdBELCOHUTOM) MPAHUTLI; COAEPXaHNEe

NEHTOKCUO0B HMOOUS 1 TaHTana COOTBETCTBEHHO
0,1 n 0,012 %, unpkoHusa — 0,082 %; oTHOLWEHME
Ta,0,/Nb,O 1:12-1:10; OCHOBHble MPOMBbILL-
JNIEHHO LEHHbIE MUHepanbl — nupoxnop (364 r/T),
TaHTano-konymout (239 r/1);

0) cpedHsis 30HA — MUKPOKINH-anbOUTOBLIE
(c pnbekmtom, BUOTUTOM WU MPOTOSIUTUOHUTOM)
rpaHnTbl; cpefHee coaepXaHne MNeHTOKCUO0B:
HMoOwusA n TaHtana — 0,197 1 0,017 %, UMPKOHUSA —
0,33 %; oTtHoweHve Ta,0,/Nb,O, — 1:10-1:8; oc-
HOBHbIE MPOMbILLIIEHHO LeHHbIE MUHepasibl — TaH-
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Tanokonymout (854 r/T) n nupoxnop (464 r/T),
MUHEpPasnbl LMPKOHUS 1 KpuoauT (8o 10 %);

B) BEPXHSIS 30HAa — MUWKPOK/INH-aNbOUTOBbIE
(c nMTMeBbIMM CRlO4AMW U TOMA30M) FPAHUTHI;
cpedHee coaepxaHue MeHTOKCUOOB HMobus
n Tantana — 0,17 n 0,02 %, uypkoHua — 0,35 %;
otHowexmne Ta,0./Nb,O, 1:8-1:6; OCHOBHbIE
NPOMBILLIIEHHO LEHHbIE MUHEpPasnbl — TAHTAaNOKO-
nymoéwur (3,37 kr/T), kaccuteput (273 r/T), Nupo-
xnop (126 r/1), unbmeHopyTun (292 r/1), dnooput
(4,17 Kr/T) U MUHEpPasibl LUPKOHUS;

r) anvkanbHas 30Ha — anbOUTUTLI (C GOPKU-
TOM U NUTUEBLIMWU CIIOAAMU); CpedoHee coaep-
XaHWe MNEeHTOKCUOO0B HMobus n TaHtana — 0,19
n 0,05 %, umpkonus - 0,31 %; oTHoweHve Ta,0,/
Nb,O, - 1:6-1:2; OCHOBHbIE MPOMbILLIEHHO LIEH-
Hble MUHepanbl — TaHTanokonymoéuT (2,83 kr/T),
wnbmeHopytun (835 r/T), dmooput (4,17 «kr/T)
1 MUHEepasbl LMPKOHUS.

Cnenyet 3aMeTUTb, YTO LLUANPOBUOHBIE U JINH-
30BMAHO-MNoONnocyYaTble 060CO0ONeHNss cocegHnx
30H, Kak NpaBuio, BCTPEYaloTCHa B Nnpeaenax apyr
apyra; onsa cpefHen U BepxHer 30H xapakTepHbl
nooobHble e 000cobneHus KBapL-Tonas-amTu-
€BOCJIIOANCTbIX «PEN3EHOB»; B BEPXHEN M anu-
KanbHOW 30Hax Hapsay C MUKPOKIMHOM BCTpeyva-
€TCsa aMa3oHUT. B To xe BpemMs B 9K30KOHTaKTax
VHTPY3UN pPa3BUTbl peakoMeTasflbHble XWUibl —
anodu3bl KBapLUEBbIX anNbObUTUTOB, CyOBYJIKAHMYE-
ckue daunmn rpaHnT-nopdUpPoB 1 anLuTodrpos,
X 9pYNTUBHbIE Bpekinn ¢ dnoput-6epunnne-
BbIM OpyaeHeHnem (6epunn, peHakuT, nemkodaH,
OepTpaHaNT) 1 KBAPLEBLIE XNJTbl C KACCUTEPUTOM,
BOJIbPPaMUTOM 1 30710TOM. Bce aTu gaHHble J0-
CTaTO4YHO yOeamTenbHO CBUAETENLCTBYIOT O Mar-
MaTOreHHO-/IMKBALMOHHOM XapakTepe €ee BHe-
OpeHusi, 4To 0BYyCNoBMIO A0CTAaTOYHO KOHTpacT-
Hoe pacnpefeneHne HMobWs, TaHTana u Opyrux
LLEHHbIX KOMIMOHEHTOB B BepTMKalibHOM Amana-
30HEe, TO eCTb GOPMMPOBAHNE PASINYHBLIX TUMOB
pya B npenenax GpPOHTaNIbHOW 4aCTu UHTPY3UW.
[MprHUMNVanbHO BaXXHOM C NPOrHO3HO-MONCKOBbIX
nosvunii SIBNsSieTcs lokanmsauus 6epunneBoro
OpPYLAEHEHUS B METAaCOMAaTUHYECKM WU3MEHEHHOM
HaAbIHTPY3MBHOW 30HE, TAHTAIOBOrO — B anukasb-
HOM N BEPXHEN 30HAxX MHTPY3UU U, HAKOHEL,, HMNO-
OMeBoro — B CpedHen 1 HUXHEN ee 30Hax.

C opyroi CTOPOHBbI, 419 BEPXHUX 30H MHTPY3UU
penoKkoMeTalsIbHbIX  MUKPOKJTUH(aMa30HUT)-allb-
OVTOBbLIX FPAHUTOB, Kak W3BECTHO, XapakTepHO
pasBuUTUE «LUTOKLLIENAEPOB», NPEeACTABIEHHbIX
KpynHbIMK BJ10KaMu KannmeBoro nosieBoro wnara,
YOJVHEHHBIMU U OPUEHTUPOBAHHBIMY MO HOPMA-
NN OTHOCUTENBbHO MIIOCKOCTM amnuKanbHOro KOH-
Takta UHTpy3un. C rnybuHoli 3T 610KkM pes3ko
YMEHbLLAIOTCH B pa3Mepax U CPaBHUTENbHO PaB-
HOMEPHO PacnpenensioTcs B «LEeMEHTUPYIOLLEn»

NX MENKO3EePHNCTOWN KBapLL-abbUTOBO (C NnnTne-
BbIMU CNIOAAMU 1 TOMA30M) MaTpULE B BUAE JIVH-
30BUAOHO-MOMIOCHaTbIX 000COONEHUIA 1 LWANPOB,
napannenbHbiX MIOCKOCTU anuMkKaibHOro KOHTaKTa
NHTPY3uK. OBbLIYHO 3Ta MaTpULa COOEPXUT Men-
KYl0 BKpParnjeHHOCTb MUHEpaAsoB TaHTana, cpeau
KOTOPbIX MOryT npeobnagaTtb KONyMOUT-TaHTaNUT
(Opnosckoe M-HMe B B. 3abaiikanbe) uam mu-
KponuT (3TblkMHCKOE M-HMe B B. 3abalikanbe).
C HUMMMK accouuMpyIOT akLLEeCCOPHbIE KacCUTepUT
1 BONbPAMUT, B MEHbLLUNX KOMYECTBAxX — rane-
HUT N MUHEpanbl BUCMYTa, Hanbonee xapakTep-
Hble 019 anuKalbHbIX 3HAO- U 9K30KOHTAKTHbIX
daumin Takux UHTPY3WUK, BKIOYas anbbUTUTOBbIE
1 KBapLeBble anopusbl.

Cneumnduka BHYTPEHHEro CTPOEHUS 3KChya-
TUpyemMonm Xuinbl M10CKOroOpCcKOro MecTtopoxae-
HUS B NJlaHe Ha OHEBHOM MOBEPXHOCTU 3aktoya-
eTcsl B aCMMMETPUYHOM, 0COBEHHO Mo npocTupa-
HUIO, 30HANILHOCTWU, PACCMOEHHOCTU U Hann4ymu
MMaposIOBbIX MNYyCTOT. [pm 3TOM OHa CrnoxeHa
KPYNHOKPUCTANIMYECKUM  KBAPL,-aMa30HUTOBbIM
(c anbObUTOM) KOMMIEKCOM He Bonee Yyem Ha 2/3,
OCTaJIbHOW 0OBbEM BbINOJIHEH MEJIKO3EPHUCTBIM
KBapL-anbOMTOBbIM  KOMMJIEKCOM U CJIMBHbBIM
KBapuem. B gpyror passegaHHOW Ha amMas3OoHUT
xune r. [apycHOM 3TW rfnaBHble MUHepasibHble
KOMMJIEKCbI BbINOJHAOT npumepHo no 50 % o6b-
ema, obpa3sysi 30Hbl, cybnapannenbHble 3anbbaH-
nam un gpyr gpyry. Npn 9aT10M B Nnpegenax 2/3-3/4
ONVHBbl MO MNPOCTUPAHUIO XWIbl NPEACTaBEHbI
OBYMS KpaeBbiMU (Npu3anbbaHfoBbIMU) U OAHOW
0CEeBOI (CO CTOPOHbLI Niexayero 6oka) kBapL,-asb-
OUTUTOBbLIMM 30HaMK, B TO BPEMS KaK [Be KBapLi-
aMa30HUTOBbIE 30Hbl SBASIOTCS MPOMEXYTOY-
HbIMMW; 30Ha CAIMBHOrO KBapua TakXke BbINOSHAET
oceBylo 4actb xun. Okono 1/3-1/4 onvHbl Xunn
No NPOCTMPAHUIO, HANPOTMB, MOYTU MO BCEN MOLLL-
HOCTU BbIMOJIHEHbl KBAapPL,-aMa30HUTOBbIM KOM-
NIeKCoM.

YPOBHM KOHLIEHTPaLMN TaHTana, H1obus n apy-
rmx peakux MeTassioB B paccMaTpuBaeMon Xune
onpeneneHbl aBTOPOM B HECKOJNIbKMX pa3pesax
Mo MOLLHOCTW, BbIBPaHHbIX NS rybokux ropu-
30HTOB (0T 30 80 70 M OT AHEBHOW MOBEPXHOCTN)
Ha BOCTOYHOM (CKB. 27, 29) 1 3anagHoOM (CkB. 12)
dnaHrax Xwunbl, a Ha OHEBHOW MOBEPXHOCTU —
B y4acTKax BCKPbITUS XWibl FOPHLIMU BblipaboTka-
Mu. Mo ykazaHHbIM CKBaXKnHam Oblii COCTaBJIEHbI
rpynnoBble MNpobbl PaBHOMEPHLIM MYHKTUPHbIM
OTOOPOM KepHa C KaxOoro MHTepBana YxXoOKu
Becom 0o 20-25 kr kaxpaaa. Ha gHeBHOWM noBepx-
HOCTU TakXke NPOBEAEHO PABHOMEPHOE MyHKTUP-
HO-LWTydHOE onpoboBaHMe MO MOLLHOCTU KaxOoM
30Hbl MermMaTougHoro pygHoro tena. Onpepene-
HVEe coaepXaHns NoNe3HbIX KOMMNOHEHTOB BbIMOJI-
HEHO KONIMYECTBEHHO-aHAIMTUYECKUMU U KONNYe-
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CTBEHHO-MWHEPANOrM4eCcKUMM (LLIJIMXOBOW  aHa-
nm3) metogamm B nabopatopusax B3 n MOMI'9
npu UMI'P3.

PesynbTtaTtbl aHanmMTU4YeCcKmMx uccnegoBaHuin
CBUAETENBbCTBYIOT O HA/IM4MM B 3KCMyaTUpPOBaB-
Lenca Ha aMa3oHUT xune r. [1NocKon NpombILL-
NEHHbIX KOHUeHTpauui TaHtana — 0,036 % Ta,0,
no cke. 29 n 0,13 % Ta,O, no cks. 12 Npn COOTHO-
LeHUsIX ero ¢ Hnobmem 1,13 1 0,76.

MpaAMBIMN KONMYECTBEHHO-MUHEPANIOrNMYECKN-
MW aHanmM3amMy OTOOpPaHHbIX MNPOO-NPOTONIoHEK
YCTaHOBJIEHO, YTO coAepXaHue nitoMO6oMUKPOIN-
Ta npu 9ToM BapbupyeT B npegenax 100-140 r/T,
nitoMbonunpoxnopa — 06bIYHO HUXKE UK aocTura-
et 800 r/T. Heob6xooMmo Takxke OTMETUTb B rpyn-
noBblX Npobax Mo CKBaXuHam MOBbILUEHHOE CO-
nepxaHue umpkoHa (ot 100 r/T go 1,14 «r/T),
MHOrga ckonnexHma Toputa (8o 9,6 kr/T) v ypaHu-
HuTa (mo 360 r/1), a Takke dpnooputa (ot 500 r/T
0o 1,6 kr/7).

OnpoboBaHMeM C MOBEPXHOCTU BCEX 30H N MU-
HepasnbHO-NapareHeTUYECKNX KOMIMIEKCOB XWJlbl
N2 19 ycTtaHoBNeHo, 4To Hamborbllee coaepxa-
HUe NIMOOMUKPONNTA U NUPOXSIOPA XapakTepHO
ONs «anbOUTUTOBLIX» 30H ee nexavero 6oka 1 oce-
Bon yactu: ot 300 r/T o 7 kr/T (Npu Makcmarb-
HOM copepxaHun Pb-mukponuta 2,5 kr/T v nu-
poxnopa 5,8 kr/T). OgHako 1 B B/I0KOBbLIX aMa30-
HUTCOAEPXALLUMX 30HAX UX COLAEPXAHME HE HUXe
100-300 r/1. ConyTCcTBYIOLWME MPOMBbILLIEHHO
LEeHHbIE MWHEepasnbl NpeacTaBneHbl GIOPUTOM,
KOJINYeCTBO KOTOPOro gocturaet 2—15 kr/T, ump-
koHoM (oo 200-500 r/T) v rpynnon Hambonee
LEHHbIX  PEeaKO3EMENbHO-UTTPUEBBLIX  MUHEpa-
JIOB — KCEHOTUMOM, YepYUTOM, BACTHE3UTOM U Ap.

MNoBbILLEHHOE COAEpPXaHMe PenKmX LLENOYHbIX
metasnnos (oo 1,35% Li,0, 0,46 % Pb,0O, 0,8 %
Cs,0) ycTaHOBNEHO B CIOANTOBbIX 30HaX, pTopa —
B cnogax n dnooputax n H13koe — Be, Sn, Bi, Ag.

Taknum 06pa3om, pesyfbTaTbl BrepBble Bbl-
nosnHeHHoro Hammn B 1983-1984 rr. onpobosa-
HUS Ha peakue MeTassbl 3TaNOHHOW nermaTous-
HOM aMa30oHUT-anbOUTOBOM anodu3abl LLLETOYHbIX
rpaHnToB Kens Ha r. n10ockon CBNOETENLCTBYIOT
O MPVHLUMUMMANBHOM BO3MOXHOCTU MOJly4EeHUs
U3 3TUX pPyL KOJNEKTUBHbIX Pb-nnpoxnopoBo-
MUKPOJINTOBLIX KOHLEHTPATOB C COAEP>XaHUEM
neHTokcmaa TaHTana He Huxke 20-30 %.

B cooTtBeTcTBUM C peldynbTatamv npeaBapu-
TENbHOM TMPOrHO3HOW OUEHKU MepPCneKkTUBHO-
cTu MNNOCKOropcKOro MeCTOPOXAEHUST HA TaHTan
N HWOOWI, BBLINOJSIHEHHOW aBTOPOM MNpW NoAep-
ke JloBozepckoro OKa Ha o6beMHo-konuye-
CTBEHHOI OCHOBe, Oblfla cocTaBfieHa clyxebHas
3anucka-pekomeHgauus ot UMIP3 B MNIMO «Ces-
3anreosnorns» o LenecoobpasHoCcTU NPoBeaeHNs
Ha [110CKOropCckOM MECTOPOXAEHUM MOMCKOBO-

OLLEHOYHbIX PaboT c BypeHMeM 1 KOMIMIEKCOM reo-
dU3MYECKNX METOL0B B LIEJISX NePeoL,eHKN 3TOoro
006bekTa B Ka4eCTBE NCTOYHUKA PEOKUX METASIOB.
B panbHenwem, npuv NoATBEPXAEHUN MOJIOXN-
TeNbHOro MpOorHo3a, npefycMarpusasniocb pac-
NPOCTPaHeHne CKOOPLANHUPOBAHHbIX HAYYHO-MPO-
N3BOACTBEHHLIX PabOT Ha OCTasIbHbIE NPOSIB/IEHMS
amMmasoHuTcodepXalpyx nermatutoB  Kensckown
BO3BbILLEHHOCTK, KOTOpasa NpeacTaBnsanach B Ka-
yeCcTBe HOBOM pefKo3eMeNlbHO-peaKOMeTa/IbHOMN

NPOBUHLMN.
B 1987-1992 rr. reonorammn IO «CeBep-
kBapucamoueTbl»  (KO. O.Jlunosckmn wn  gp.)

n MypmaHckor PO (H. A. tOpkoe n gp.) 6bino
BbINOJSIHEHO OMPo6OBaHME HAKOMJIEHHbLIX OTBAJIOB
N HOBbIX MPOBOYPEHHbIX CKBAXMH Ha TaHTasn (C HU-
obnemM) U UTTPUA B LLENSX OLEHKN MPOrHO3HbIX
pecypcoB. MypmaHckaa PO no gaHHbIM ONpo-
6oBaHua 12 ckBaxuH onpegenuna 3anackl ner-
MaTUTOBOW pPyAbl B XunbHoW cepun B 400 ThiC. T
npu CpeoHEM COAEPXaHUM B KEPHE CKBAXWUH
Ta,0, -50r/1,Nb,O, - 28 r/TnY,0, - 740 /1. Co-
OTBETCTBEHHO, pecypchl Ta,O, coctasmnm 19,72 1
nY,0, — 292,4 1. Mo gaHHbIM onpo6osaHus MO
«CeBepkBapLICaMOLLBETbI», CPEOHEE coaepXaHue
Ta, O, B xune MasHom coctasmio 650 r/T, a B pya-
Hbix oTBasiax — 260-460 r/T npu coaepxarHum Y,0,
cootBeTcTBeHHO 700 1 810-960 r/T. Pecypchl npu
rnybuHe nogcyeta Ao 15 M oT AHEBHOI NOBEPXHO-
CcTnoueHeHbl B9,2T1Ta,0,n 11,5TY,0,.

ConocTaBneHne cogepxaHus TaHTana B Kep-
HOBbIX Npobax MIP3 u npobdax u3 kapbepa O
«CeBepkBapLCaMOLBETbI» CBUAETENbCTBYET O IBHO
3aHMXXEHHOM (Ha NopsiaoK) comepXaHun NnepBsbix,
4TO MOXeT ObITb CBA3aHO C M36MpaTenbHbIM UCTU-
paHneM 1 noTepsiMun Npu OypeHnn CKBaxmMH Kpam-
He XpYyrnkux namMOoMukpoamMTa 1 naomoéonmpo-
xfiopa. B 10 e Bpemsa copepxaHue nitpus, CBs-
3aHHOro ¢ GAOPUTOM, KCEHOTUMOM U HEPYUTOM,
B 9TUX Npobax conocTaBMMo.

FHe3goBble  CKOMAeHUs  MIoMOOMUKPON-
Ta, copgepxxawero, no pJgaHHoiMm A. B. Bonowwu-
Ha, 30,97 % Ta,0,, 14,76 % Nb,O,, 42,16 % PbO
n 3,52% Sn0O,, npuypoyeHbl K nexademy OGOKy
UMHHBaNIbOUT-aNbOUTOBOM 30HbI Ha[, KBapLLEBbIM
0POM UM K KOHTaKTaM C KCEHONUTaMM rHerCcoB.
BcTpeyatoTca Kak KpyrnHbIe YHUKaNbHbIE KpucTan-
nbl (CM. puc. 1), Tak U KpUCTanIn4eckue arperarbl
pasmepom ot 0,2%x0,2x0,1 go 1,5%0,5%0,4 m. Han-
Oonbluee KOMYECTBO MItoMOOMUKPOUTA HabNo-
[aeTtcs Ha 3anagHoMm ¢dnaHre naBHOro PyaHoro
Tena (mo 1,3-2,8 kr/T) B accoumaunm ¢ niomo0-
nmpoxnopom (ao 5,8 kr/T), umpkoHom (552,08 r/1),
kceHoTumom (210,81 r/T), yepumtom (103,10 r/T)
n ¢dnooputom (144 r/1). B npouecce OnbITHOMN
0o0blun 13 6opTa Kapbepa ObII0 U3BEYEeHO 25 Kr
KpYMHOKpUCTanan4yeckoro  naioMbomMmnkponura.
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Ha BoCTO4YHOM ¢naHre u B UEHTpPEe pyaHOro tena
HaMW YCTAHOBIEHO MEHbLLEE COAEPXKAHME MIIIOM-
6omuKponuTa n NnpeobnagaHne Hag HUM nitom60o-
nmpoxnopa (110-311 r/1). B Hayane 1980-x ronos
Konbckas naptma MO «CesepkBapucamMoLBeThbI»
noctaeuna Jlososepckomy MOKy 350 kr HMo6wmi-
TaHTaJIOBOro KOHLIEHTpaTa, [[00bITOro pPYyYHbIM
cnocoboM 13 OTBANIOB C OTMbIBKOM Ha Xene3HbIX
nmctax no ueHe 240 py6./Kr NpyM CTOMMOCTU NMpPo-
dunupytowero amasonuta 400 pyb./T.

Oco0bili NpakTUYeCKnii MHTepeC B HacTosLlee
BpemMs npruobpeTaroT oTKpbITUS A. B. BOnoWnHbIM
[2006] B paccmaTpnBaeMOM PyOHOM Tefle MuHe-
panoB — KOHLLEHTPATOPOB pPeakMx MeTanfioB UT-
TPUEBO3EMESNIbHOW rpynmbl, CPEAN KOTOPbIX KPYI-
HbIMW pa3Mepamu BbIOENSIOTCS UTTPODNOOPUT
(CaY)F,) (kpuctannel no 10 cM) n ero ckonne-
HUA — «KenBaku» 1 ruesga paamepom o 0,5-1 m
B nonepeyHunke n ao 1-2 m no nageHuio. B otnum-
4yme OT LUMPOKO PachpOCTPAHEHHOIrO MENIKOBKPA-
MJEHHOro punosieToBoro GaoputTa UTTPOGII0O-
puUT BbigenseTca 6enbiM UM Hambonee Xxapak-
TEPHbIM N0COCEBLIM LBeTOM. CoaepXaHue B HEM
Y,0, BapbupyeT B npeaenax 5-13 % (Y - 0,6-3 %,
Dy - 0,38 %, Er — 0,42 %, Tm - 0,04 %). C yueTOom
JAHHbIX MUKPOMUHEPANOIrMYECKMX UCCNeL0BaHNN
A. B. BonowuH oueHvBan nposisfeHne ntrepbue-
BOM aHOManun, CBA3aHHOM C KCEHOTUMOM 1 paHee
HEeV3BECTHbIMU MUHEpPanaMm KENBUUTOM N XUHT-
TanToMm, Kak yHukanbHoe [BonowwuH, 2006].

Taknm o6pa3som, [lnockoropckoe MecTopo-
XAeHne npeacTasnseT cobon aTanoH NHBECTULM-
OHHOWM NPMVBEKATENbHOCTU UTTPUEBO3EMENBbHO-
TaHTaANIOBOr0O CbIpbsl, KOTOPOE MO COBOKYMHOCTU
NPU3HaKOB ABNAETCH XapakTepHbIM Ana Kens kak
HOBOI pPenKko3eMenbHO-PeAKOMETANIbHOW Mpo-
BUHLMN, PEKOMEHAYEMOWN AJ11 CUCTEMHbIX MOUC-
KOBO-OLIEHOYHbIX PaboT.

AKTyanbHOCTb CNEeLnaan3npoBaHHbIX
MOMCKOB, ONepaTUBHOMN re0TEXHOJIOrM4YecKomn
OLLEHKN U YCKOPEHHOr 0 MPOMbILLUJIEHHOI O
OCBOEHUSA HEDOJIbLLUNX, HO GoraTbIxX
MEeCTOPOXAEeHUA cTpaTern4eckoro
penKomMeTasJibHOro Cbipbs

MpuBeneHHbIE NpUMepbl HeGobLNX, HO Bora-
TbIX KPUTUHECKU BaXHbIMU PeaKmMu MeTtannamu
MECTOPOXAEHUA PAa3NINYHO Creunann3npoBaH-
HbIX [PAHUTOBLIX GOpMaUuini NPeaCcTaBIsalTCA
3TaJIOHHLIMU 0ObeKkTamMy PEKOMEHAYEMbIX HaMU
NMOVCKOBO-OLLEHOYHbIX paboT B npegenax nerma-
TUTOBbIX NPOBUHUUIA Kosnbckoro n Kapenbckoro
pernoHoB, Ypana, FopHoro Antas, 3abalikanbs
n JanbHero BocTtoka. HeobxoammocTb onepaTuns-
HOMO peLleHnsa CTpaTernyecky BaxKHbIX rocynap-
CTBEHHbIX 3324 BO3POXAEHNSA PeaKOMeTa UIbHbIX

NPOM3BOACTB U NIMKBNAALIMN CIIOXVBLUENCS 3aBU-
cumocTu Poccum OT mmnopTa TOBApHOM peako-
MeTaNbHOM NPOAYKLUUM OPUEHTUPYET Ha YCKO-
PEHHOE BOBEYEHME B MPOMBbILLUIIEHHOE WCMNOJIb-
30BaHMe NogoOHbIX MECTOPOXAEHNN CO CPOKaMM
akcnnyatauum B npegenax 5-10 net. OCHOBHbIMM
KpUTEPUSIMU NMpU BbiBOpe pekoMeHOyeMbIX 00b-
€KTOB MONCKOB, OLEHKN 1 pas3Belku C opraHu3sa-
umeln nx oTpaboTkn Ha peakne MeTanbl ABNSOT-
csa: 1) BblICOKOE coaepxaHue TaHTana, oepunnus,
PEOKO3EMENbHbIX  METANIOB  CPEAHEe-TSAXENOon
rpynnbl, IATUS U LEe3Us C pybuamem, LUMPKOHUS
N radHUs, CKaHaMS, PEHUS U APYrux ocobo LeH-
HbIX, BOoCcTpeboBaHHbIx OINK 1 BbICOKOTEXHOMOr Y-
HbIMW OTPACASMU MPOMbILLIIEHHOCTU KOMIMOHEH-
TOB MPUPOOHOr0 MUHEPANbHOIO CbIPbsi U TEXHO-
reHHbIx obpasoBaHuli [MeneHTbeB, 20146, 2017];
2) 060raTMMoCTb MUCXOOHOr0 Cbipbsi U BO3MOX-
HOCTb rlybokol nepepaboTkn C NPUMEHEHUEM
NerkogoCTYMNHbIX N BbICOKO3PdEKTUBHBIX PUINKO-
XUMUYECKUX METOAOB; 3) NOrnMcTny4eckas gocTyn-
HOCTb HOBbIX 0ObEKTOB HEZPOMOJIb30BaHNS.

B kayecTtBe mMeToguyeckoro nocobus npu op-
raHM3auun MNoMCKOBO-OLEHOYHbIX paboT Ha pepn-
KOMETannbHOE NerMaTtuToBOE Cbipbe, MOMUMO
TPAANLMOHHBIX Fe0NIoro-reopunanyecknx MeToaoB,
MOXeT ObITb NpenioxkeH COOPHUK creLmanbHbIX
pa3paboToK Hay4yHbIX cneumanuctoB IMIPJ, Bbli-
NMOJIHEHHbIX B COOTBETCTBUM C 0durLmanbHbIM 3a4a-
Huem MuHreo CCCP, u gpyrue nyénukaumm [[puH-
umnel..., 1978; MeneHTtbeB, Ansaep3uc, 1980].

HavmeHee n3yyeHHoOW M abCONOTHO HEOCBO-
€HHOW, HO MOTEHLMaNbHO NEPCNEKTUBHOM peaKo-
3eMeJIbHO-PefKOMETas/IbHOW NPOBUHLUMEN A0 CUX
nop octaetcs Keneckuin 6nok B LieHTpe Konbckoro
n-oea. BbinonHeHHas HamMM OGbLEMHO-KOINYECT-
BEHHas nepeoLeHKka nepcrnekTMBHOCTU [1nocKo-
rOPCKOro MecTOpPOXAEHNS aMa30oHUTa Ha peakue
MeTanbl NO3BOASET ONTUMUCTUYHO OLIEHMBATb
penKko3eMenbHO-peaKoMeTaylbHble  NepcneKkTu-
Bbl KaK 9TOM NMPOBUHLUMM B LENOM, TaK U APYrnx
y4aCTKOB JlOKanmM3auym amMas3oHUTCOAEepPXKaLLmx
nermatonaoB (Posropa, CepnoBugHbi, BioHL-
naxk n gp.). Tem 6onee 410 B 06bLEMHOM Bbipaxe-
HUM paccMaTpmBaeMble amMas3oHUTcoAepXaline
nermatonabl KenB npeacrtaBnsawT coboii anu-
KasibHble 30Hbl rpebHeBUAHbIX anodu3 MUKPO-
KINH-anbOUTOBbLIX Gaunii TPaHUTHLIX UHTPY3UNA,
He BCKPbITbIX 9po3unein. O6 3TOM Ha Opyrux y4acT-
kax (r. MapycHasa n op.) cBUOETENbCTBYIOT: OTHO-
CUTENbHO M3oMeTpuyHasa B nnaHe (600x600 m),
a He JINHeNHasa KoHUrypaumsa COBOKYMHOCTU UX
BbIXOJOB Ha [OHEBHYIO MOBEPXHOCTb, BCTPEYHOE
nageHme Xnn N HE3HAYUTESbHbIE NPEBbLILLIEHNS NX
ONVIHBI HAA, MOLLHOCTbIO. DTO NMO3BONSAET Npeano-
naraTtb B LEJIOM XWJIbHO-LUTOKBEPKOBYO MOPdO-
NOrMI0 anukasbHbIX BbICTYNOB-anodu3a LLeno4YHO-

(=)



-
= -] 2

[+ * 3 CA71s

Puc. 4. NMpuHuMnuanbHaa Moaesflb MeCTOPOXAEHUN peaKo3eMeslbHO-peaKko-
MeTaJ/IbHbIX aMa30HUT-aNIbOUTOBbLIX NEerMaTonaoB — rpebHEBMAHbBIX anodu3a
GPOHTaNbHbLIX GaLni LWEeNOYHOrPaHUTHBLIX MHTPY3u KenBCKOM MPOBUHLINN:

li0)eo] 1 [+ %] 4

1) yeTBEPTUYHbIE OTNIOXEHUS; 2) THEWCbI; 3) LLeNOYHbIe rpaHuTbl; 4) anbOUTOoBbLIE dhauun
LLLEJTOYHbIX TPAHUTOB; 5) nermatoungHbie KBapLI,-aJ'Ib6VITOBbIe C MUKPOKJIMHOM 1 aMa30HU-
TOM anodu3abl LWENOYHbIX FPaHUTOB (MPOAYKTUBHbIE TENA)

Fig. 4. The fundamental model of deposits of rare-earth-rare-metal ama-
zonite-albite pegmatoids of crest-like apophyses of the front facies of alka-
line-granite intrusions, the Keivy province:

1) Quaternary deposits; 2) gneiss; 3) alkaline granites; 4) albite facies of alkaline granites;
5) pegmatoid quartz-albite with microcline and amazonite apophyses of alkaline granites

(productive bodies)

rPaHUTHOM MHTPY31K B Npenenax ee KpoBan 1 Ha-
nnyve Ha rnybuHe cyOropusoHTasbHbIX 3asexei
«anbbUTUTOB», NPeacTaBAsoWMX cCOO0N MaTpuy-
Hbl€ TOPN30OHTbI aMa3oHUTCOAEPXalLUUX NerMarto-
MOHbIX anopua.

Kak npoCcTpaHCTBEHHO-FEHETNYECKME B3ANMO-
OTHOLLEHUSI MN3YYEHHbIX PEAKO3EMENbHO-PEeaKo-
MeTaNfbHbIX MErMaTUTOB C BbIXOAAMU HA AHEBHYIO
NMOBEPXHOCTb LLENOYHbIX FPAHUTOB B Mnpeaenax
BCcen Tepputopuun KerB, Tak U UX MUHEpPanoro-
reoxmMMmyeckme 0ocoBEeHHOCTU CBUOETENbCTBYIOT
B MOJIb3y TOrO, 4TO PyAHbIE Tena NpPeacTaBnsioT
coboli HenocpencTBeHHble anodu3bl LWENOYHO-
FPAHUTHLIX UHTPY3WUI. [JenCcTBUTENIbHO, Kak npa-
BUJI0, XWUJIbHblE Tena NoAoOHbIX NPOSBAEHNI NM60
OKaMMISIOT MOJIOXUTENbHbIE (DOPMbI  penbeda,
npeacTasnsowme cobor cTaTucTMYeckn, No gaH-
HbIM MpPeaBapuUTENbHOIO  MOP@OCTPYKTYPHOro
aHanM3a TeppuTopuK, BLICTYMbLI eguHoro, cnabo
BCKPbLITOr0 3p0o3Meit NniayToHa, 1Mbo NpuypoyeHbI
K 3K30KOHTaKTaM Takux BbICTYMNOB, MO0, HAKOHEL,
HEenoCpPeaCTBEHHO 3as1eraloT B LENOYHbIX FPaHun-
Tax (kuna N2 0191 yy. Ncaknesckmin 6op). Ocoboe
BHMMaHWe obpalualoT Ha cebst BCTpeyHble nage-
HUS XXWUJIbHBIX NerMaTtougHbIX Tes, 0Obl4HO Mpuy-
POYEHHbIX K NPMBOAOPA3AENBHON YacTn, HA MpPo-
TUBOMOJIOXHbIX CKIOHAX U NMOA0OHbIE Xe asnuMyThl

nafeHns KOHTAKTOB LUENOYHOrPAHUTHBIX WUHTPY-
33U, BbIXOAbl KOTOPbIX HA AHEBHYIO MOBEPXHOCTb
PaCNOIOXEHbl TMMMNCOMETPUYECKM HUXE U BCKPbI-
BalOTCS B COBPEMEHHOM penbede TOoJSbKO ry6o-
KMMK Bpe3amu (puc. 4).

PesynbTatel onepaTuBHOW oTpaboTkm OGora-
ThiX GepunnneBo-TaHTanoBbix pyn B B. Kasax-
cTaHe M OnbITHOM J00blYK HOBLIX s Konbckoro
pernmoHa MMHepasoB-KOHLUEHTPATOPOB TaHTana
(c HMobmem) M UTTPUEBOI3EMESIbHbIX METassioB
M3 amasoHuTCcoaepXallero nermMaTtongHoro Chbl-
pbsa B KeriBax CBMOETENLCTBYIOT O BO3SMOXHOCTAX
NOSTy4EHUS  COOTBETCTBYIOLLMX  KOHLEHTPATOB
C NMPUMEHEHNEM YMNPOLLEHHbIX CXEM 0boralleHus,
B TOM 4YUCJi€ — C UCMNOSIb30BAHNEM PYYHOW PYLO-
pa3bopKN 45K rTHE300BbIX CKOMMEHUIA KPYMHOKPU-
CTaJ/INYEeCKUX Pas3HOCTer B Npouecce NpPoxXoaKu.
V3BneyeHne 13 nNItoMOoMUKPoInTa rnaBHbIX NPo-
MBILLJIEHHO LEHHbIX KOMMOHeHToB Ta,0, (25,9 %)
n Nb,O, (14,4 %) c OOHOBPEMEHHbLIM yCTpaHe-
Huem PbO (54,1 %) n paguoHyknupoe B nabo-
PaTOPHbIX YCMOBUSIX PELUEHO CheuuanmucTamm
MXTPBOMC KHL, PAH [Jlebenes n ap., 2006]. Mpw
pasnoXxeHUn NMItoMOOMUKPOIUTA CMECHIO CEPHO
1 GTOPOBOAOPOOHOM KUCIOT NOJIyYEH 4OCTATOYHO
KOHLEHTPMpOBaHHbIn (112,4 /T Ta,0, 1 62,5 r/T
Nb,O,) pacTBOp, MPUrOAHbIA AN 3KCTPAKLMOH-
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HOro BblAeNeHNs OKCUO0B BbICOKOW YNCTOTHI. Jln-
MUTUPYEMbIE KOMMOHEHTbl PbO n paanoHyknn-
Obl MPaKTUYECKM MNOJSIHOCTBIO KOHLIEHTPUPYIOTCS
B ocagke. EcTb ocHOBaHusa nonaratb, YTO B 9TUX
Xe Lensx MOXeT OblTb NCMOJIb30BaHAa JIMKBALIMOH-
Has nnaeBka @OCOBAHHOW MIIOMOOMUKPOIUTO-
BOM LUMXTbl B KAQ4€CTBE MUPOXMMMUYECKOro nepe-
henbHoro metoga [MeneHtees, 20148].

3aknioyeHue

3a pybexxom cenekTuBHas BbleMka 0co00 LieH-
HOro PyaHOro Chbipbsi, B MEPBYIO 04epedp penko-
3eMefIbHOro, LWNPOKO M3BECTHA U MPaKTUKyeTCs
NMPENMYLLIECTBEHHO B cTpaHax Adpukn n J1aTuH-
cKOr AMepUKU, NMpuyemM Jaxe Ha KPYMHbIX Mpo-
MbILUNEHHBLIX  MeCcTopoXaeHuax  [[puHUun.L...,
1978]. CenektnBHas 0oObl4a BbICOKOIMKBUOHOIO
MWHEPaNIbHOIrO Cbipbsl 32 pybexom obnerdaet-
CSl LUMPOKUM, B TOM 4YMUC/IE CETEBLIM, PA3BUTUEM
Manblx GOPM TFOPHO-TEXHONOTMYECKOro npea-
npuHnmMmatensctea (MITI1) n cooTBETCTBYIOLLENO
MOAynbHOro 060pyaoBaHus, WU3roTaB/IMBaEMOro
CEPUINHO B MOOUIIbHBLIX BapmnaHTax.

B Hawen cTtpaHe, roe ropHONpPOMbILLIEHHbIN
KOMTMJIEKC MOHOMOSI3NPOBAH MPENMYLLECTBEHHO
KpynHbIM 6U3HecoMm, ceTeBasi opraHmnaauma MM
B LLENSIX YCKOPEHHOr0 OCBOEHUS HEeOOXOOUMbIX
BUOOB Cbipbsi C pa3paboTkamu 1 UCMONb30BaHMEM
MHHOBALMOHHbLIX TEXHOJSIOMMN Moka He mnoJsy4aeT
HeobxoaMMOoro passuTus. B To xe Bpems ncrolwe-
HVE 3anacoB KPYMHbIX MECTOPOXAEHWUIA, 3KCMy-
aTMpyemMbix 6onee nosyeeka C MCMOIb30BaAHNEM
yCTapeBLUMX TEXHOSIOMMI FTOPHON J006b14K 1 obora-
LEeHMs, a TaKkKe o4eBmaHas HeoOXoAMMOCTb one-
paTuBHOro obecneyeHnsi CTpaHbl COOCTBEHHbLIM
CbIpbEM 1 MeTanNonNpoaykKunen onas yCKOpeHHOro
PasBUTUS BbICOKOTEXHONOMMYHbLIX MNPOU3BOACTB
OPUEHTUPYIOT Ha pelleHne paccmaTpuBaemon
npo6neMbl Ha rocyfapCTBEHHOM YPOBHE, HEOBXO0-
OVMOM N5 NOAAEPXKN YaCTHBIX MHULWATUB.

ABTOp BbIpaxaeTr 671arogapHOCTb ObIBLLIEMY
rnasHomy reosory benoropckoro n JloBo3epcko-
ro N'OKos MuHusetmeta CCCP U. I'. ApramakoBy
3a MOCTaHOBKY W MOAAEPXKY BbIMOJIHEHHbLIX WUC-
cnefoBaHui u nHxeHepy-reonory UIMIMP3 MuH-
reo CCCP H.Tl. MapbsiHOBOV 3a MOMOLLb B WX
rnpoBeaeHun.
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