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TuranoMarmueruronnble PYALI BO MHOMX CTpanax mMHupa nojib3iy-

IOTCS JIOBOJILHO HIMPOKUM pacupoctpanictinem (Pd, IOAP, Tanasanus,
Hoprerus, Wpenus, CIHA u ap.). Kak npasniio, o npHypoucnb K
MapuT-yiaLTPaMapUTOBLIM KOMIUICKCAM MarMatuacckix nopoy. Ma-
BECTHBI TAKXK € JIOBOJILHO SHAYMUTE/ILHLIC 110 MacurradaM pocehinm TH-
Tanomarnerura (P®, Hosas 3enanuus, SAnorns, dumnmann, Hi-
noHesus, Eruner u np.). Ha Kopenubix Mccropoxjienisix qanie
BCTpCYUAIOTCS GCJIIIHIC BKPATUICHHBLIC THTAHOMATHCTHTORLIC | Lat e
Fe), pexe — cnnowmnbie (6orarvie) pyint (40-60% Fe). I'nasunim pyit-
HBIM MMHECPAJIOM M B TEX M B JIPYIHX PyJlax ARISETCH THTaHOMarie-
THT. Kpome TOro, B orpanH4eHHOM KOJHUCCTBEC B 3ITHX XK€ pyjlax
BcTpevaloTes obocobiennbie 3epHa WILMCHHUTA (MHOIJIA XaJIbKOIK-
pura, DOPHHMTA), KOTOPLIE B HEKOTOPKIX CAy4asix MOTYT ObITh BbljIC-
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JCHBI B CaMOCTOSITENILHBIA KOHIEHTPAT [9]. DTo Ke OTHOCHTCS M K
alnaTuTy.

3anackti THTAHOMArHETHTOBBIX PYII KOPEHHBIX MCCTOPOXKICHUM
SHAYHTEABHBI U MOT'YT JOCTHIATh HECKOJBLKMX MHJUIMAPIOB TOHH. 3a
pyOexom Hanbosiee KPYIHBIC MECTOPOXKICHUSA ITOr0 THNA MPHYPO-
yenwl K Bympenpjackomy kommuiekey (IOAP). Onu unTencusno 2xkc-
IUIyaTHPYIOTCA Ha HPOTSKCHUM JUIMTEILHOIO BPEMCHH C 11€JIBIO I10JI-
yucHHsI BaHast ¥ Kesiesa. ITo npousBojICcTBY BaHAJMICOIEPKAIIMX
npoaykron IOAP sanumaer neppoe MecTo B Mupe [62,64]. B Poccun
PC3CPBBI ITHX Pyl TakKkKe BecbMa BHymMtelbHbl (¥Ypan, Cubups,
Hasnuit Bocrok, Kapesmsa, Konbekuit m-os). Kpynible MeCTOpoX-
JIEHMs THTAaHOMArHCTHTA JaBHO U3BecTHRI Ha Ypaue (['yceroropckoe,
Kaukanapckoe u jap.). C 1963 r. na Hase I'yceBOropckoro Mectopox-
penus paboraer kpynueninui B Eppone Kaykauapekuit FOK. Ob6b-
CeMBbl CXKEronHoi Jo0bvu pyikl Ha ['yCCBOIOPCKOM MCCTOPOXICHHY
3a [OCJIeIHUE JIECHAT NeT cocTanisiior 32-45 MiuH T. MakcuManbuoe
KOJMUECTBO NPOHIBCIEHHOTO B roi {1989 u 1990 rr.) komHueHrpara
pocrurano 8,2 mon 1 [17]. [NosyvuacMelil THTAHOMATHETHTOBBI KOH-
LeHTPAT I'JIaerHbIM 00Pa30M HMCIOJIL3YETCS JUISL TTOJYYCHHSI ariome-
paTa W OKaThILICH, M3 KOTOPLIX Ha HuxnerarnibckoMm meramiypru-
yeckoMm Kombunate (HTMK) 1 YycoBckoMm MeTasvpruveckom sa-
pojie (YM3) nponsBOIAT BAHAIHCBYIO HPOIYKIIHIO 11 e 1e30. Ofhe-
aunenue "Banajni-TynayepMer” IPOUIBOAUT OKCHIL Baita s M (ep-
posaHaaii. MakcuMaabpHoe KOJMHYECTBO BAHAJMS, CONCPKAULCIOCH
B BaHAJUCTOM [IIAKC, MOMYUYEHHOM Ha METAITYPIHYCCKHX HIPCTTii-
siTusix P®, nocrurano 14 teic.t B roa [56]. Masnekaembiid na ofora-
turensbion dadpuke Kaukamapckoro 'OKa THTaHOMAarieTHTOBLII
KOHIEHTPAT SIBJIACTCA TIaBHBIM ChIphbeM Juis BaHanus B PO u crpa-
nax CHI [5]. TToMiiMO METaJLTYPritiecKoro nepeiesia yacth THTaHo-
MarneTHTOBOrO KOHIICHTPaTa B IOCIEIHEC BPEMS MCNOJIL3YETCs B
KAaueCTBC YTsUKeauTesist IpH Byperiu CKBaXHMH. DTO NPUHIMITHAILHO
HoBoe Hcroib3oBauue npojyknmn Kaukanapekoro I'OKa [16]. Tlo
CBOMM OCHOBHLIM IIOK@3aTCISIM THTAHOMArHCTHTOBBIM KOHIEHTPAT
BIIOJIHE MOXET 3aMEHMTL MCIOJIL3yeMbii 1ipu OypoBeIx paborax 6apur.

Kuer coeit oyepeyn pacuimpenue obiacTten MCnoab30BAHNA
XBOCTOB, KOTOPbIE COCTABJISIIOT OCHOBHYIO JIOMIO HOOBITOM Pylibl (OKO-
no 80%). B nacrosinee BpeMst KOJIMYECTBO XBOCTOB, HAKOIUICHHBIX B
xpoctoxpanunuite Kaykanapckoro [OKa, npespimraet 650 MiH T
[17]. JIMuib ux He3HAYMTENLHAS YACTh MCIOJIL3YETCS ISl H3TOTOBIIE-
Hus crpoimarepuanoB. Takum oOpasom, K HaCTOAIEMY BPEMEHH
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YPOBEHL MCIOJIBL30BAHUSL THTAHOMATHETHTOBBIX PYyJL KAUKAHAPCKOI'O
THITA TOBOJILHG orpanuucH. COriacHO OPHEHTHPOBOYHBLIM pacyeTaM
M3 JIOOBLITHIX Py B TOBAPHYIO NPOAYKIMIO H3BjickaeTcs okono 20%
nosie3nbix komronenton [17]. IloaToMy yBemucHne cCTenei ucroib-
30BaHHA JOOLITHIX THTAHOMATHETHTOBLIX PYIL ABISICTCS HACTOATCIb-
HOI coBpemMenHOH norpedHocThio. He BbI3biBacT COMHCHHS, YTO B
GyjlyineM CyIICCTBEHHOE 3iiadenne mocrenemio Oyjiyr npuobperars
OTXOnbI OBOTALIEHHS, U3 KOTOPHLIX BO3MOXKHO HOJYYEHHE CKaljius,
THTAHA, METAUIOB ILIATHHOBOM IpyIiibl, 3onoTa [9,17]. K3 upojpykron
¥ OTXOTOB METAJLIYPrITtiCCKOro MPOM3BOICTBA IOMHMO BaHAUS BO3-
MOXKHO NOJIyueHHe THTaHa, Mapranna [4], xpoma [39]. He uckmoueno
H3BicUeHHe aoMuHMst U ranans [4]. Ipyrumu ciioBamu, HCIONL30-
panue DCIHLIX THTAHOMATHCTHTOBBLIX Py/l KaYKalapcKoro THIa, Co-
JpepxKanMx B cpejguem 15,8% xeesa u 0,1% Banajns, HACTOATCILHO
HYJKI(ACTCS B HOBBINICHHI KOMILICKCHOCTH 11X ncronsdonanns. Ilo-
MIMO PACIHPEIHs TOTOROIH UPOJYKIIMIL KOMILICKCHOC HCTIOJIL30Ba-
HUC OTXO0;I0B 0OOramennst MO3BOJIUT YAYUIIHTL IKOJOIMUCCKYI0 00-
CTAHOBKY B paitone nux poOuiyn u nepenena. IToBuuIICHHC KOMIUICK-
CHOI'O MCIIOAB30BaHIA JOOLITHIX PYI B IICJIOM HMCCT YPCIBLIYAHHO
BAXKHOE I'COJIOI0-0KOHOMUYEeCKOoe 3Havuennce [22] u moxer B Oynyniem
6e3 CYNICCTBEHHBIX OMOJHHTENILHBIX 3aTPAT 3daMCTHO TOBLICHTL 9§~
$HEeKT HCTOIBL3OBAHMUA HOJE3HBIX HCKOMAEMBIX.

HecmoTpst HAa TO, YITO THTAHOMAIHCTUTOBLIC PYAbI JaBHO MC-
MOJTL3YIOTCS B KAYCCTBE CLIPLS JUISL NIOJAYUCHMS Uyrylia, CTajli u co-
JICHT BAHA LS, TCXHOJOIHS HX HepepaboTKN HPOHO/KACT HENPEPLIBHO
pPasBUBATLCSL. DTO CBA3AHO C COBCPHICHCTBOBANNCM KOHCTPYKIHH
ICHHBIX AUPEraTon, OJINOTOBKOM HIHXTLI, 0COOCHHOCTAMH 11IaB/Ie-
HUS THTAHOMAUHCTHTOB, COLPOBOXaonLeecs obpasopaiicm Tyro-
IUIABKHX THTAHOBLIX HIIAKOB, C BONPOCaMH MOBLIICHWS CTCIICHHA M3-
BIJIE'ICHHS BAlajlNs, KOTOPAs OCTACTCS BCC CHIE HELOCTATOUHO BhICO-
KOI1, a Takxke 1poDiIeMoil yReIMUCHHA KOMIUICKCHOCTH HCITOIL30BA-
HUst chipns. [TepepaloTka THTAHOMArHCTHTOB SIBJASCTCS KPYIHOTOH-
HAXHbIM [IPOM3BOACTBEOM H BIICUCT 3a cOOOIl IIOMHMO YHCTO TCXHO-
JIOFHYECKUX 3aay Maccy 1pobieM, CBs3aHHbIX C JKOJIOTHCH, 3arpsi3-
HEHHEM OKPYXAIOUEH CPejibl, OTTOPKCHIICM 3CMCIIL JUISl CKIIAIHPO-
BaHis XBoCcTOR 0boraniens, CoO31anueM HaKOUMTCICH IS XPaHCH U
BaHagMeBbiX naMon U ap. CoOoTBETCTBCHHO NPOIOJIKACTCS MOMCK
HOBBIX pelieHHi Mo nepepaboTke pyl, KOHICHTPATOB W MHIEPAIOB
THTAHOMATrHETUTOBBLIX MECTOPOKIEHHI C Neanio Haubosice panuo-
HAIbLHOIO MCIOJIL30OBAHMS BCEX KOMIIOHEHTOB Chiphs (1,11-13,19,20 u np.].
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NPOMBIIIIEHITO-TEHETUYECKHE TUITLI MECTOPOX JEHHH
TUTAHOMATHETHTOBBIX PY]L

MecTopoxkaenns THTAHOMAarHETUTOBLIX PYIl HMCIOT IPCUMYILC-
CTBCHHO MarMaTH4ecKOC NPOUCXOXKIEHNME, IPOCTPAHCTBCHHO U I'eHe-
THYCCKH CBsI3aHbI € yiabTpamaduTamMu u MauTaMH B OCHOBHOM HOP-
MaJIBHOTO psaa. PyIoOHOCHBIE YIBTPAOCHOBHBIE H OCHOBHBIC HOPOMbI
BCTPEYAIOTCH B PANMYHBIX MarMaTHyecknx Qopmanusax. B reocun-
KJIMHANLIBIX 00J1aCTSHX OHM YCTAHOBIJICHBI! B JIYHHT-IIMPOKCCHUT-Ia0-
Oposon popmanun (Fyceporopekoe, Kaukanapckoe, Bosnecenckoe,
Komxakosckoe, Bonkonckoe, llepsoypanbckoe, Bucumckoe) u 1u-
pokceunt-rabbposoii {JIbicanckoe, KenpaHckoe); B radbpo-aguopur-
muabasoson (Komnarckoe, Measenensckoe, Markannckoe, IOpObi-
kitckoe, Bepxue-Mitckoe, Mano-Taryasckoe u n1p.); B Gasannbr-cue-
wut-nimpokcetntoBoit (Cyposimckoe); B rabbpo-cuennronon (Ipemsi-
xa-Bripmec, Eners-Osepo, Kynbranra, Xap:aonckoe, Kusupekoe u jip.).

Ha npesnux murax 1 miatgopmMax MarMaroreHibe MCCTOPOX -
JIeHU S THTAHOMATHCTHTA IIIaBHbIM 00Pa3oM IpHypoucHbl: K (popma-
nuu rabopo-nnadasos (Ilyroxropckoe, Kojikapckoe); k raGopo-
anoprosntopoit popmarun (Bonbmon Ceiiv, Kpyunnunckoe, Ha-
rutckoe, [epanckoe, I'atomckoe, Majiimakauckoe, boruis u jip.); x
(popmanmu paccnoeHnbix rabopongon (Yuneickoe u ap.); K LIEIOY-
Ho-ynnpTpaocnosuoi Gopmanun (Appukaniaa, Byopu-Spsu u np.)
(ra6. 1). OK0JIO NOJOBUHLI THTAHOMArHETHTOBBIX MECTOPOXKIICHHI
P@ paxopurcsa B HpEjeiiax eOCHHKINHAILUBIX ofiacTel, a apyras
IOJIOBHHA — B MIpejesiax apeBHux muardopm [39].

[Haubonee KpynHbie MHTPY3HH, HECYHIME THTAHOMAarHeTHTO-
BOE OpyleHeHHEe, HAXOJSTCS B rabdpo-aHOPTO3UTOBOA (OpMaINH.
Hanpumep, obmas nuoumanb [IKyrixypckoro miyToHa OKoJo
11 teic.kM“. OnHAKO OPYACHCIBIE YYACTKH COCTABRJIAIOT JHMIIEL HE-
3HAYNTCABHYIO YACThL IUIYTOHA; MX pasmepnl 00bruno no 400x2000 M.
3HAUNTCIIBLHYIO [UIOHIAIL MOTYT 3aHMMAaTh MACCHUBLI PACCIOCHHBIX
rabbponpos — st Yuuenckoro miyrona okoso 100 kM2, D10 XKe
oTHocHTes K MauT-yIbTpamMa@UTOBLIM MAacCUBAM IYHHT-TIMPOKCE-
nut-rabbposoi ¢gopmauun Ypana (I€CATKM KBaJPaTHBIX KHIOMET-
pos). Ognako coOCTBCHIO PYIOHOCHBIC YYaCTKH, CAOXKCHHBIC Hpe-
MMYINECTBCHHO MMPOKCEHUTAMH Hin 1adbpo, Kak Npasuilo, HE npe-
BBLIIIAIOT IJIOMIAMM B HECKOJLKO KBaJpaTHBIX KujomeTpon. Tak, Ha
['yceBOropckOM THTAHOMArHETUTOBOM MECTOPOXIEHHM of0las Iuo-
majgk PyIHOrO HOJA cocTaBisieT 5,2 KM”.
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HMnTtpysin, K KOTOPBLIM IIPHYPOYCHBI MECTOPOXKICHMSA THTAHO-
Mariernta, o0bIYHO CBsisanbl ¢ 0OpasoBanHeM TiyOMHIIBIX PA3JIOMOB
Ha JipeBHHX IaT@opmax, B odpaMienmnu JOKeMOPHICKHX IIHTOB W
miaTPoOpM; B TCOCHHKJIMHAILHBIX 0DJIACTAX — y4acTKM PAHHHUX ITa-
NOB PasBUTHA nocheanux. bonbinoe pasaoobpasue B cocranse usBep-
AKEHHBIX TTIOPOJI U B r€OJIOMMYCCKOM CTPOCHUHM MAaCCHBOB, K KOTOPLIM
IPHYypPOYEHbhl MAarMaTHYECKHE MECTOPOXJICHHS THTAHOMATIHCTUTA,
TECHO CBS3aHO CO CHEIHPHYCCKHMHI 0CODCHHOCTAMN TEKTOHHYECKO-
IO PasBUTIL PasAHYHBIX YUYACTKOB 3CMHOIT KOPLI, UTO BIMSIIO KaK
Ha (PPaKIMOHIIOC BLIUIABICHIIE BCUIECTBA, TakK M Ha jinddepeniua-
uuo 0a3ajlbTOBOIO pacniaBa M NOPSNOK KPHCTAUIM3aIlHH MUHEepa-
noB. Tax, TnTanomarieTut I'ycesoropekoro, Kavukamapckoro u no-
mapJsiioniero 0oJbIIHCTBA MCCTOPOXIIeHHIT B rab0po, nepuzorurax
M IUPOKCCHUTAX BBLLACIISICH TI0CIC CHIHKATOB ((PysMBHLIN THIT), a
THTAHOMATHETHT PyiibIX rabbpo-nnadason IMyjpoxropeckoro u Koii-
Kapckoro Mecropoxaennd (Kapeins) ynansncs 43 paciuiana oM
U3 HEPBLIX — CEIPeraiMoHbIi THIL

XapakTepHO, YTO THTANOMATIHCTHTOBOC OpyicHCcHHC O0BIvIIo
HC BBLIXOAMT 3a NPENECJibl YILTPAOCHOBHBLIX M OCHOBILIX HOPOJ, eM
MOATBCPIKIACTCS TECHAs IEHCTHUCCKANA €r'0 CBSI3L € MATCPHHCKHUMU
nopojamu Marmaruydeckoro npoucxoxgienisi (Cokonon AL, 1967;
Bopucenxo JI.®., 1973, 1983; [39, 51] u iup.). Jlusi pyin ¢pysusHoro tuna
XapaKTepHa THUHUNAS CHICPOHNTOBAA CTPYKTYPA, IPH KOTOPOI Pyil-
HbIE MMICPAJIbL 3aH0JMHAIOT HPOMCKYTKH Mexay Donce umomopd-
HBIMI 3CDHAMIT CHIHKATOB.

OOLIMHO MACCHBLI YAbTPaAaMa(PHTOR H Ma(HUTOB UMCIOT PACCIIO-
CHHBIH XAPaKTeP, XOTst ¥ HEe BCIIC YCTKO Bhipaxcinbiit. Haupumep,
HUMHEACKHI MaccuB HMECT aCHMMCTPHYHYIO (POPMY JOHOAUTA 1T OT-
HOCHTCS K THIY PACC/I0CHHBIX rabbpomiHbIX 1yToHoB. B paspese ve-
peayiores ciaou rabbpo-nopurosn, rabbpo, neikoraddpo, anopTo3nTos,
pyimbix 1abbpo-HOPUTOB U CILIOHLIX Pyx [29]. Meuce vweTko Bohipa-
Kena pacCiOCHHOCTL YALTPAMapHTOR JIVHUT-TIHPOKCcHnT-1rabbponoi
popmarmm Ypana (Pennireko B.A | 1961; BopoOnena O.A. 1 jip., 1962).

MuTpysuu, ¢ KOTOPHIMH IIPOCTPAHCTBEHHO M I'€HCTHYECKH CBSI-
3aHbl MAarMaToOreHHbIE MECTOPOXKACHUSI THTAHOMAIHETUTA, UMCIOT
BO3PACT OT MoKemOpHs 10 Kanno3sos. [IpenmyiecTBEHHO ONK pa3Me-
meHbl B obnacTax goKeMOPHIICKON M 11a71€030MCKOH CKIIajiuaTOCTH.
Kpynueie MECTOPOXKIEHHS THTAHOMATHETHTOBLIX Py, PACIIONOKCH-
HbIe Ha JAPEBHHUX MIAaTGOpPMax M B 30HE OOpaMIICHMS KPHCTAILIHYeE-
CKHUX 1MTOB, cPopMUpOBaNNCh B HoKeMOpun (Yuneiickoe u up.). Tu-
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Tabauna 1

IpynuyupoBKa MarMaToreHHLIX THTAHOMATHCTHTOBLIX MCCTOPOKAEHHH P®D 10 hOPMATMONNON IPHHALNEKHOCTH
(bopucenko J1.d., 1973, 1983) (51]

I'masubie Bopa PYTHBIX ' (Eoncp_
MarMmartuyeckas ocofeHHOCTH Pynoxociie Te M xapaxTep MunepanbHsie KAHMC B XapakTepHhle
dopmanus PYIOHOCHBIX MOPOALI - ) TWIIbI PYIL pyaax MECTOPOXIEHHA |
MaCcCHBOB OPYISHERI Fe, {paion)
Jomac.
HOynut-nupokce- |Mexdopmaunon- |TTnpoxcennt, {3aexi c10K- Turanomaruneru- 14-18  IT'ycesoropcxkoe,
HHMT-rab0poBas  |HBIC HHTPY3HM, BEPINT, TOPH- (1ot dopmel. Py-  |TOBRIE, penko Kayxanapckoe,
BBITSAHYThiE B BH- |OaenamT, rab- |k sxkpanieH- anaTUT-THTAHO- Tlepsoypasinckoe
IIE NTOSCOB opo HEI€, PE;IKO UIIH- |MATHETHTORKIE (Ypan)
poobpasneie 1 ¢ cynbdunamn
MEe KO POXKIUIKO-
Bhle
T'a66po-nuoput- |BrrauyTtee nna- |I'abopo + [Taacto- w xknood- | MabMenut-Tura- 20-26  |Komnaucxoe, Men-
nuabasosasn croobpasnbie Kpy- |1t ampuboau- |pasiinie Gopaal HOMATIHETHTO- Benesckoe, Mar-
TOMAagaoume Tena suponannoe | Py nkpanien- BBHIC, MATHETOHIL- kanbckoe (Ypan)
rabdpo HpIC W CIUI0NIHBIE | METTHTOBbIE
Basanbr-cueHHT- | YIIMHEHHBIR [Mupoxcennr |3anexir. Py AMaTHT-THTAHO- 15-20 | Cyposmckoe
NMPOKCEHUTOBAA |KPYTOIaialouuit BKpaniexule MarHeTHTOBhIE (Ypan)
MAacCCHB -
T'aGbpo-cuenuro- |To xe Tabopo Junsonmno-iana- i UnsMenuT-tura- o 50  |I'pemaxa-BripMmec
Bas CTOBas QOpM2.  |HOMArHETHTO- (nnz |(Konbekuit n-om)
Py,‘.{bl BEDPAIICH- BLlE, AMATHT-THTA- | CITIOUI-
HLIE U CO0U Kl HOMATHCTHT-MIIb- | HRIX p}’ﬁ)
IMCHHTOBLIE
Rl
I'aB6po-guadaso- | Buitauyrnie naixo- |ad6po-mura- TMnacroobpasnan | TutalioMmarneti- 20-30  |Mlynoxropckoe,
Bas obpasuele Tena ito- |6aa dopma. Pyan TOBLIC C HEOOTb- Koitkapckoe
JIOTOrO 3a;TeraHus BKPATITCHHLIE LM KOTHYECT- (Kapenus)
BOM CY/b(HUIOB
I'ab0po-anopro- | BritauyTaiit Mo-  |Tafopo, mu- | MTuwsonumise te- | M Tevenr-rura. o 50 |Bonnuroir Ceining
3uTOBAA HOK/JIMHAIbLHO ITd- |POKCCHHTRI  |71a BKPATIAEHHBIX |HOMATHETHTO- (mns [(Amypekas ob6m.)
DNAOUINIL MIYTOH PYL M KMIIBI BIIC; AHATHT- CILIION -
MACCHBHOIL PYALl [J//LMCHOMArHe- | HBIX pyal)
THTIUBbIE
Paccrnoennnix Paccnoennni T'a66po-1o-  |Jlunso- u nmuacro- | TuTaNOMAaTHETH- 40-60  |Yuneicxoe
radbpounos |nyTon pHTH, raGopo |ofpaswsre Tena TOBRIC ¢ mabMeHu- | (max  |(MuruHckas oGi.)
BKPANMTEHHLIX I TOM CILnOIu-
CTITOIHLIX PYIL HBIX Pyi)
llestouno- Bopoukoofipas- IMupoxcenn- |Kumoobpasuwie (Ileposckur-THTa- 17-18  |Adpuxanna
YAbLTPAOCHOBHASM |HEIIT HHTPY3UB 20- |Tbi M rHe3no00pas- | HOMArHeTHTOBRIE (Koneckuit rm-os)
HaJIBHOTO CTpOE- HBLIE pynHsle obo-
HUS (KONbLEBOI cobaenns. Pyam
B MJIaHE) BKParnIeHHO-TIPO-
HHIKOBHRIE
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TAHOMArHCTHTOBLIC MECTOPOXK]ICHHS IMCOCHHKITHHAJILHBIX OGJTHCTCFI
HMCIOT OPCHMYHICCTBEHHO paHHe- | CpCJUiCl’lﬂJIC(ﬂvOﬁCKHlvui BO3pacT.
Hekoropbie M3 HUX JOCTMIAIOT BHYIIHTE/AbLHLIX pasmepos ([yceso-
ropckoe, Kaukanapekoe). Takum o6pasom, 1wiis MarMaTrorcHHbIX Me-
CTO[)())K.’[CIIHIV‘l THTAHOMAI'HCTHTA BbLIICHSAIOT IBC IJIaBHLIC JIMTOXH py-
poobpasopanusi: JJOKeMOPHIICKas M paHHE-CPeJHelanco3oncKas.
dopMa pyIHbIX TEJ ¢ TUTAHOMAIHETHTOM MAarmMaToreHHbIX MECTo-
POXJICHHIT JOBOJILHO pa3noobpasna: XKHibl, IIPOCIOH H NLIHPHI
crutomnnix pyi (Unneiickoe u jap.); 30ubl, JIMH3LI, X1:1000pasubic Te-
Jia, IIJI;’]CTO()GI)&&HI:IC HIIH '['])YGOOG['MICH[])IU JAJTCAHKN HTPCHUMYIICCTBCHHO
BKPAIUICHHBIX HJIM NUAMPOBO-BKpamzzennnix pya (I'ycesoropexoe,
[Tepnoypanbekoe u Jip.).

[Tnacroobpasiinbie 000COOICHMA MACCHBHLIX THTAIOMArHCTHTO-
BhIX p)’l[. 00BIMHO 3aJICraloT corjiacHo ¢ l)r)lllcﬁ !‘.‘ilCC.‘IOCI!l!OC'I'th Ma-
¢ur-ynprpamaduTonbix Maccuson. Kak npasuiio, Kpynubie niacro-
061){13!“»10 WM KMJIBHBIE TCHA CIUIOITHBIX PYT HAXOMTCSH cpeiin 1'ab-
6])()HMX MaCCHBOB. Ha mMuorux tMTaHoMarHeTHTOBLIX MCCTOPOMKIC
HUSIX BCTPEHAIOTCH KAK BKPAIUICHIIBIC, TAK M MACCHBHLIC PYIIbl (Yn-
neickoe, Konanckoe u ap.). [Tepexoisl MEXty pyibiMi (BKparieH-
HLIMM) 1 OCIPYAHLIMU yHACTKAMI B OCHOBHOM IOCTCICHHbBIC, TOINA
KAK CIUIOWINBIE PYibl HMCIOT PE3KHE IPAHUIBLI € BMEHIAIOIIHMH 10~
pomaMu. OJUHAKO HENOCPEJACTBEHHO B 301IC NEPEXOna MCEXIy HHMH
qacTo HabMOACTC MEIKast BKPAIJICHHOCTL PYIHBIX MUHCPAJIOn TO-
I'0 XK€ COCTaBa, YTO M B CIUIOHIHBLIX PYIaX.

[To MuncpanLHOMY COCTaBy Pyibl MArMaTOICHHLIX MCCTOPOXK-
]LCII]II“i rirapHbiM ()GI)HSOM THTAITOMArHCTUTOBLIC, HO BC'I']JC‘H‘IIOTCX
TAKKE WIBMCHUT-THTAHOMATHETHTOBBIC, alaTHT-TUTAHOMATrHeTHTO-
Boie 1 jip. CoctaB pyinbix MHHEPAJIOB H MX KOJIMYCCTBCHHOE COYeE-
TAHHUC CYIICCTBCHNO 3ABMCHAT OT cocrana MarMaTHYCCKHX I'ID[)()J[. a
Takxe or ux (popmanmonion npnuapiexnocru. Tak, B radbdponmax
AHOPTOINTOBON (POPMATIMH 3HAYHTENILHO PACTIPOCTPANCI MILMCHMT,
a BO BCEX OCTANLHLIX MaUT-yaLTPaMadUTOBBIX (PopManusx npeod-
ganaer taranomarnerur. Coupepxanne Fe Bo Bparuienubix pyaax
06pIio HaxounTes na ypopue 14-30%, B CIUIOMIHBIX Pyjlax MOXET
pocturark 60% (cm. tabi. 1), unorna 70%. Tak, na I'yceBoropckom
MECTOPOX/ICHIN BKpaIICHHbIC Pybl B cpeaneM copepxar 16-20%
obmiero xeuesa, us uux 10-14% Fe cBsA3aHO ¢ THTAHOMArHETATOM H
4-8% — ¢ cunmMkatamm [52].

Tunpl TCKCTYP THTAHOMArHCTUTOBLIX Py/l: MacCMBHbLIC, BKpal-
JIeHHbIE, MATHHUCTBIC, NATHUCTO-BKPAIJICHHBIC, BKPAIIEHHO-TION0C-
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vyarelie, rnosocuareie. Hanbosnbiee pacnpocrpadeniie uMeior v pii-
JICHHBIE PYbI. ‘

BrpanjieuHoCTh THTAHOMArHeTHTa B Pyjilax MMEET Pasinvinic
pasmepnl. Hanpumep, na I'yceBoropckoM MeCToOpOXJIICHHHN, COTIIACHO
HPHISITOI Kiaacenbukaty, nandosce pacupocTpaneHns TOHKOBKPAI-
aeunbie (0,074-0,2 mm), meakoskparesnbie (0,02-1 mM) u cpene-
Bkpamenusie (1-3 Mm) pyini. Ha ITepsoypaibeckom mectopoxiennn
3CPHHCTOCTL PYIL 3HAUMUTENLIO KpyiHee: Meikosepimcrnie (<1 cm),
cpeanesepuncruie (1-2 M), kpynuosepuncrnie (2-5 ¢m), ocobo Kpyi-
Hosepnuctsic (>5 em) (Manwiues H.HL, 1957). Tekerypunie pasno-
BHJIHOCTH PYJL SIBJISIIOTCS TJIABHLIM KPHTEPHEM JUISE HX TCXHOJOI'HYC-
CKOI KnaccuPukaiuii, Kotopas yunrnipacres npn paspaborke o6o-
FaTUTEALHBIX CXCM I8 KOHKPCTHLIX MccTopoxseinn [52].

Pasiuunoe KooTHueeTno THIIOB PYJUKOHKPCTHLIN MCCTOPOXIICHINA
HACTOSTCHEHO TPEOYC T HPORCICHMS H TN FCOX0TO-TCXITOTOIICEKOIO
KapTHPoBais, 410 o6CCHeuiiacT BOIMOKHOCTL YCPCUICTINA PY)LIPH
nobuive i odoramern. Peay inmarnl reoaoro-rexnooriieckora kap-
THPOBAHKA HIHPOKO HeHoanavioTes Kaukanapekum 'OKom.

JList THTAaHOMArIETHTA MATMATOTCHTILIX MECTOPOXICHINIT HaCTO
XapPakTCPHbI NOBBILICHHbIC cojtepkanist Tnrana (1o 20% TiOy) v Ba-
Hajust (00brano jo 1%). Ha HeKOTOPLIX THTAHOMATTCTHTORLIX MeC-
TOPOXKIACHMAX B pyjaax HabmojaoTes HOBLIICHITLIC COJMCPAKANNHA
docpopa (anarur), nnorjia men (xaankouupirr, oprir u np.) [14].
B nacrosuiee speMst JOOKIMA THIAHOMATHETHTOBBLIX PY/UB 31HAMITCI -
HOM CTCHCHW HPOU3BOJMTCH P COACPAKANCIOCH B HUX BAaHQ M5
(Pd, IOAP, KIIP). Bosee 907 nponasojMoro so BCCM MHpPE Bana-
JUISE M3BJICKACTCH H3 THTANOMAIHCTHTOBLIX Konenrpartos. [lepenex-
TuBio noayvenye ua nix Ti, S, Mn, Al i ap. Banaci Ti, V i nipyrux
HPHMECHBLIX 2JICMCHTOR, COJCPAKAMMXCH B THTAHOMATHCTHTOBLIX Py-
jax, snaunrelpiubie. Joctarouno ckasars, wro B pyiax [ycesorop-
CKOro mecropoxjienist sanacht VoOg cocramsuor 825 mun 1 (wan
4,5 mun T Banajusa) npu coxepxanuun B pyie 0,08-0,17% V,0s5 [14].
1o coctapiasier oKono 25% or MUpOBLIX pecypeon panajnsa [64] u
ofecneunBaeT ero NPOM3BOJICTBO HA MHOIHE TOJDI.

IToMMMO IHAOINCHHBIX THTAHOMATHETHTOBLIX MCCTOPOXJICHIA
CYUIECTBCHHYIO POJIb MOTYT ChIIPATh TUISKHBIC H 0cobcHo npndpex-
HO-MOPCKHME POCCHITH (Tak HasbiBacMbIC depHbie 1cckn). Haunbonee
KPynnbie 3aiacbl THTaHOMaruceTnTa B ux uspectnnl B Hosoit 3enan-
auu, Snonnn, @uaunnuuax, Erunre. B PO poBoabiio snaunrenbubie
MECTOPOXACHUA 21010 THna Haxoustesi Ha Kypuiax (o-sa Urypyn,
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Kynanmp, [Mapamymniup), na samnajuom 6epery Tarapckoro npossa
u Ha Kamuarke. ITo MHHEpPaJIbLHOMY COCTaBy YKa3aHHbIC POCCHINH
00BbIYHO HILMEHNT-THTAHOMATHCTHTOBLIC HIIM UIBMEHUT-THTAHOMAT -
HCTHT-THTAHOMAITEMHATOBbIE. XapPaKTePHbIM IIPHMEPOM SIBJISIOTCS
WIbMCHUT-TUTAHOMArHETHTOBLIC POCChINi KypHILCKHX OCTPOBOB,
i€ BBLIIEJSIOTCST TP THIIA: MeJdko-cpeanesepHucthie (0,23-0,45 mMm)
XOPOUIO OTCOPTUPOBAHHLIC ITHPOKCEI-IIJIATHOKIA30BbIe ECKH C Hilb-
MEHWUTOM W THTAHOMArHCTHTOM; IPayBAKKH, COACPXKaIIHC THUTAHO-
MarueTuT, mesikosepuuctoie (0,20-0,24 MM) B MeHee oTcopTUpoBaii-
Hbie cpepne-kpynnoseprucrteie (0,50-0,73 mm). IIpomMblunaeHHBIMA
CUMTAIOTCS TOJIBKO POCCHIITH IIEPBOro THIIA. BCce pocehly oTYETANBO
croucroie. Ha 1 M mMoniHocTH poccewini npuxouputest 30-55 pymHbIx
cioen. Cojiepxkanue pyaHbix MunepanoB cocrasisiet 10-50% (2Ku-
xpit JLIT., Tpuncuko .M., 1977). Conepxanue TMTaHOMarHeTura B
npubpexHoii pocchinn Oyxrel Marnerurosoit (Tarapckuil 1mpoJivB)
kosebiercest ot 7 no 35% (Kyronun B.A ., Tlpycernu A.A., 1984). Ox-
HAKO, HECMOTPsI Ha IOBBLILICHHBIC COICPKAHMS THTAHOMATHETHUTA B
IUISDKHBIX M MPUOPEXKHBIX POCCHINSX, UX 3anacel B PO onencHsl noka

HEeTOCTATOYHO I10JIHO.

MHUHEPAJBIO-TEOXHUMHYECKHE OCOBEHHOCTH
THTAHOMATHETHUTA PA3IHMYHBIX THIIOB PY]I

THuranoMarHeTUT OOBITHO SIBJSETCS TJIABHLIM PYIHLIM MHE-
pajiom OOJIBLITHHCTBA MArMaTOr €eHHbIX MCCTO[)O)KILCHI-[I:I Kemesa, 1npo-
CT[)B\HCTBCI']HO M I'CHETHYCCKH CBA3AHHLIX C MaCCHBaAMH yJIpramatpw
toB ¥ mMaduros [6,14,55,58 u jp.]. B 9THX NOPOIAX THTAHOMAIHCTHT
BCTPECHACTCH B BHJIC MEHKOI BKPAIICHHOCTH WJIH B BUIE CINIONIHBIX
MEJIKO3CPHUCTBIX BhigeacHuit (IIMphbI, 1actel 1 T.j1.). Turanomar-
HETHUT, KaK MpaBuiIa, HE ABJACTCA MOHOMHHCPAIBHBIM 061‘)21301'131[]’[—
€M, a4 COCTOMT H3 HECKOJIBKHX MHUHEPaoB: MAarueTuTa (ME!'I'IJH]IH),
HJILMCHHTA, YVILBOIIIITHHEIIH, HIHHHCIIH (BKJIIO‘-ICIII’I&I B Ma'l‘pHIlC).
O6LIMHO TUTAHOMATHETHT BCEX MAarMaTOrCHHBIX MECTOPOXIIEHMI Xa-
paKkTepU3yeTcsl HaaMuMeM crneuM(puueckux CTPYKTYp pacnajna TBep-
ALIX PacTBOPOB. B KavecTBe BTOPOH MHHCPAIBLHON (Padbl, obpasyio-
e IIaCTHHYaTble 0060cOBaeHHs B MarHCTUTE, YacTo npeobiagaer
wibMeHuT. Ero nyjacTHHKM OPHEHTHPOBAHBI IIPEUMYLICCTBEHHO a-
pamiensno (111). ITnacTuHKM WIbMEHHTA BBIJEIHIMCE HECKOIBKO
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paHbue IMIHHENIH, W OHH JOBOJIBHO YacTO CEKYTCS €C BPOCTKAMH,
opuenTHpoBanupiMi 110 (100).

[Tpu Gonbmom ysenuueHnH (OOLIMHO B JIEKTPOHHOM MHKPO-
ckorne) Habmogaercs Tonuaimas peuierka yabsonnneim (Fey,
TiO4) 1 coBceM MENKME ILUICBUIHBLIC BLITCICHHS LUIMHEAN. YCTa-
HOBJICHO, YTO YJLBOLIIMHC/IL XapakTepHa JUISi THTAHOMAUHCTHTA
MarmMaruuecknx mecropoxpenui (Yepusimena JILB., Faie opa
B.C., 1980). INpucyrcrsue B DOALITHHCTBC HCCICIOBAHIILIX ODPA3IOB
tutanomaruerura AlpOs (radi. 2) noaBepxtaer HajiHyulue B HEM
HIITHHENN, KOTOPas 00bIYHO OTHOCHTCS K IUICOHACTY MIIH ICPIMHHTY.
ITpenmronarars npucyrereie Al B BHIE MCXaHHUUMECKON HPIIKe
rIaBHBLIM 0BPa30M CHIHKATOB, BBUJIY HH3KOI'O COACPKAHMS B 13110
HOMAarkeTUTE KpeMuust, iet ocnonannit. Ji.B.Hepuuimesoit u np. [58]
C HOMOIILLIO MHKPOPCHTTEHO-CHCKTPANILHOIO aHajiM3a B THTANOMAT-
HeruTe Kaukanapeckoro MeCropoXIicHIs ONPEICIeH COCTAB BKI0Ye-
HUA  minuHenu, orsevaonuin  popmyne  (MgjorFeg6) X
X(Aly,97V0,01Crg,02)O4, UTO COOTBETCTBYCT COCTABY 111ICOHACTA, CO-
aepxaniero 30% repuuHUTOBONH MOJICKYIIbL.

Pexe, B KayecTsBe O4EHbL MCIKHX BKJIOYENHIT, B THTAHOMATHE-
TuTe BeTpewaetcs Kyiabconut (FeVoO4). Oun otmevancst B TuraHo-
MarHeTHTOBBIX Pylax TOJLKO ¢ OONBHIHM CONEPKANNCM BAHANHA —
110 Heckonbkux nporeHTon (Hunus). B pyirax ¢ meunmnMu cojpepxka-
HUSIMM BaHajis KyJLCOHWT, KaK npapmio, ne nabmopaerces. Biaaro-
AAPst NOCTOSIIHOMY HAIHUYHIO B THTAHOMAI HCTHTE BKIIOYCIHIHIT JIPYTHX
MIHCPATOB (TAKKC HIOMOPPHLIX HPHMCCCH) KOAMUCCTBO KEJIC3a B
Hem Kosehiaerest or 59 no 68% [S2]. Ha npumepe THTaHOMarueTMTo-
BBIX DY/l KAUKDHAPCKOro Tiia OLUIO HNOKA3aH0 3aMCTHOE RIWSIHNE
CTPYKTYP pacuaja TUTaHOMAalHeTITa Ha 1mokasatesn ux oforamens
(tab. 3). D10 OBCTOATCIHHLETRO YUMTLIBACTCS TIPH IKCITYATALMH TH-
TAHOMATHCTUTOBLIX MCCTOPOXKIICHNIT [62].

[To comepxanmio TiO; BLIXCHAOTCS TPH PA3HOBIIHOCTH THTA-
HOMAaTHETHTa: MajoTHTanucTuLit (1-4%), cpemuernrammernit (5-9%)
1 BbicokoTHTanucThIH (10-20% Ti0;). ManotnrauucToiit THTanomar-
HETHT OOBIMHO XapakTePeH LIS Pyl AYHHT-IHPOKCCHIT-rab0pPoBoit
popmanun, CpeiHe- U BHICOKOTHTANMCTBI — JUISL OCTAILHBIX (pOp-
Manui. OObIYHO BHICOKOC CONCPIXKAHME THTANA B THTAIOMATHCTHTC
conpopoxjaaercss OONbIIMM KOJHYCCTBOM BKJIIOUCHHA HALMCHHTA B
9TOM MHHepade. PasMep 9THX BKIIIOUEHHH OT HECKOIBLKHX MHKPOHOB
A0 NECATBIX HOJICH MULITUMETPa. B nesom crpykTyphl pacnaaa TBep-
ABIX PACTBOPOB, M€ NJAACTUHYATHLIE BKJIOYCHUS B 3HAMUTEILHON CTe-

11




e

asainds

XuMuueckuil COCTAR THTAHOMATHETATA MECTOPOKICH U PO

TaGnuiga 2
pPa3ziHuHLIX MArMaTHYeCKHX dropyanni [51]

Hynnr-nupokcennr-ra66posas T'aG6po-nuopur-ua-
basonas
Komno-

HEHTBI 7 ]
I'yceno- Kaukanap- | ITepsoypann- | Bonkos- Mense- Konan-
ropekoe | €K0¢ (nupo- | ckoe (ropu- cKoe SeBEE O CcKoe

KCCHMUT) Gaewnaut) | (raGopo) (raGbpo)
Si0; 0,38 0,85 0,40 0,46 1,80 1,46
TiO, 3,22 3,77 1,91 7,11 10,25 12,31

Cry0; 0,02 0,05 He obu. - He 06x. | He obn.

Fe,03 61,97 57,50 63,41 56,40 51,40 47,88

AL O; 1,45 2,77 3,40 3,97 2,50 3,53

V20, 0,40 0,45 0,62 0,92 0,73 0,72

FeO 29,33 32,34 . 28,24 28,52 31,33 32,70

MnO 0,28 0,34 0,18 0,33 0,15 0,17

MgO 1,42 1,18 0,99 1,39 0,77 0,96

CaO 0,46 0,63 IHe obn. 0,38 0,46 0,33

H,0 0,61 ] 0,39 0,37 : ;

Cymma | 99,54 99,88 99,54 | 9985 99,38 99,86

*0,09% TR203. .
Ipumeuanue. ITo BOTKOBCKOMY MECTOPOKIICHHIO AHAIHIBI BHITOIHEH b
HhIM - Beinonnensr T.H.Maunxunoir. v

MCHM NPEJICTABIEHDI HILMEHUTOM, SIBIISIIOTCS OJTHIM H3 XapaKTePHBIX
NPUIHAKOB THTAHOMATIHETHTA MAIMATHUYCCKIX MecTopoxieHun. Or-
meveno [60], wro nospiene yposust copepxkanns TiO; B Turano-
MAIHCTHTE HAXOIMTCS B TECHOMH NIPSIMOI 3aBMCHMOCTH OT yBEJIHYe-
HUS CYMMAPHOTO KOJUMCCTBA THTAHOMAIHCTATA U WILMCHUTA B Py-
ae. B unrpysnsax jora Canlupu, rjie pacupocTpancHbl CIUIOMHbIC TH-
TAlOMArHCTHTOBBIE Pyibl (Ha ApPCCHBLEBCKOM, AHramiasckom, Ym-
HCHCKOM M JIPYIHX MCCTOPOXKJICHMSIX), YBCIHUCHHE COXepPKAHMNS
TiO; npoucxonur nocreucuuno. B mMaccunax ¢ GejiHOBKpPATUICHHBIM
opyiaciennem (IMarsumickom, Xaakroir-Oun, CiOnHHCKOM) 9TH H3Me-
Henus npospieHnr 6oliee YeTKO.

THTanOMarHeTMT MarMaToOrcHHLIX MECTOPOXJICHHIA BCEX M3y-
YeHHBIX POPMAIMit MOCTOSHHO COICPKHT HOBBILEHHOE KOIMYECTBO
THTANA M 1eaylo rpyuany aaemenros-npumecein — V, Mn, Sc, Ga
(rabia. 4). Kpome toro, B Hux obnapyxeunst Mg, Cr, Ni, Co (Bopu-
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Fasopo-matasonan |, Fa00re - Paceroen | FutGpo: |Ulenouo

pOIUIOB Han OCHOBHAaA

Mpmoerap | CoRMBR | achm .| shos . | Bupee | ot

po-anabasnt) | (rabopo-uopyrn) | (raGopo)
0,97 2,14 0,95 1,41 He obu. 0,69 0,69
14,58 18,43 7,20 8,60 8,80 15,16 7,94
= - 0,75 2,10 He oGn. - -

47,13 41,13 55,41 54,55 64,06 44,50 57,26
0,58 2,49 3,69 4,57 2,17 4,22 1,33
0,73 1,05 0,57 0,65 0,55 0,38 0,03
34,30 33,90 30,29 27,09 23,00 32,75 20,45
0,11 0,21 0,19 0,15 0,10 0,47 0,70
0,95 He obu. 0,39 0,68 0,61 1,60 0,40
0,29 0,24 0,25 0,26 0,33 - 2,42
‘ - - - He obn. . 6,54
99,64 99,59 99.69 1 100,06 99,62 99,77 100,76

B.H . Apxaunrennckoit, no I'pessixa-Buipaee n Adpuxkanna sastw u3 [39], no ocrane-

ceuko JL@. w ap., 1976) [S8]. Turan npeumMyniccrBening CopcpkRHuTCs
BO BEKJIIOMCHHUAX HIBMEHHATa 1 B MATHCTHTOBOW MaTPpIIe ue nakar-
amnpaetcs (1abu. 5). Bananuii, naobopor, KOHISHTPHPYETCs B Marue-
THre. B plilil[('ﬂlul CTCIICHH 3TO OTHOCHUTCH K [IJ1ACTHHYATHLIM RBLLICIHE-
HHAM HJILMCHHTA B THTAHOMAI'HCTUTE U K OTICIILHLIM cpHaM Hib-
MCHHUTA, HAXONSIIMMCH B IAPAICHE3HCE ¢ THTAHOMATHCTHTOM. Ta
HKE TCHICHIMA pacupe/icjIcHMs paaimus MCAJLY THTAHOMATHCTHTOM
M IWILMCHITOM OTMeMena Juist JInCancKOll 1PyIibl MECTOPOXKICHMIT
Bocrounoro Casma (I'masynon O.M. u ap., 1985). HaoGopor, ckaiumi
HakarmsiMpaerest B wubmenure (1o 150 r/r Sc), ne oGpasyst cKoJILKO-
uubynn 3ameTueIx ckouiennit B maruetirre (00brano jio 20 r/t Sc) [9].

OrMeueHa 11oBLINICHHAST KOHICHTPAT[MS Mapranna B HiLMCHH-
Te (10 1,4%) no cpasncumio ¢ Tiwranomaruernrom (0,47%). Mureppan
copaepxanmit Mn B TuranoMaruerure JILICAaHCKON IPYyHIbl MCCTO-
poxnennn cocrasusiet 0,1-0,78% (I'masynos O.M. u np., 1985). B ue-
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Biwamse CTPYKTYP PACHa il THTAHCMATHETHTI Hid DOKAZATE IR OGO MMEHAL Py
kaukanapcekoro Tana (Camonaos [T.H. u ap., 1969) [52]

Taoamna 4

Coaepwanne TiO2, Mu, V, 5S¢, Gi 8 THTAIHOMATHCTHTY
MATMATHYECKMX MCCTOpOMacHHE [6]

TexcTypubiit THIT OpyAeHEHUA
Ocnosupre nokasartenn oboraumeHns Marsmatiueckas | g : CopepxKaHie KOMIONENTOB, /T
. Menkonkpan- €CTOPORICHHE
CpennenkparnimeHHbIi sttt (dopmanus Ti0,* Mn v Sc Ga
L 2 I I'aG6po-nmopxt-  |Konauckoe, 10,6 2000 | 4650 16,7 43,5
Conepxanue » pyje, %: nuadazosas Mejineienckoe, (72)** | (44) (22) (36) (21)
. ' Markaabcxoe
Fe 21,8 19,6 20,4 (Ypan)
V20s 020 0,17 0,16 Jlynur-mupokce-  |I'ycenoropekoe, 38 1{90‘)) 3500 l;.‘) Z(ig,':)‘
i nut-rabbponas Kasuxanapckoe, (196) 9% (136) (76) 1
Ti0: L7 L6 1,47 Bucumckoe,
Brixon, %: [leproypansckoe,
KOHHEHTPATA 27,4 23,6 25,0 FankObeRve ¥ |3 y 1306 (5)
(ROC : BazansT-cennt-  |Cyposamckoe 340t 00*** 1800 | 2,0 (3) {30,6 (S
s 726 76,4 75,0 . nupokcenutonas |(Ypan) (5)
Conepxanne - . ) 9
ar ; IaG6po-cuennto- |I'pemsxa-Buipmec | 15,2 (4) 2800 | 3700 20,0 [29,0 (4)
B MariuTHON paxinm, Jo: Bas (KObeKkuit n-on) (35) (17) (19)
- 62,1 64,06 60,3 I"'aG6po-nnabaszo- |Ilynoxropckoe, 15,0 3200 | 4200 16,7 19,0
V205 0,65 0,65 0,61 pas Koitkapckoe (29) (67) (a1) (36) (12)
TiO, 3,54 3.28 3,85 (Kapenus)
~ ["a66po-anoproan- [Kpyumninckoe 13,4 3400 3500 [37,0(9)| 46,0
Cogepmanue i TOBAS (3abaiikanne), @3 | a9 | @0 (10)
B HeMAaTHUTHO (pakumm, %: : Ilaruncxoe
Fe 6,8 5,9 7,0 (Koanckuit n-on)
V;,0s 0,03 0,02 0,01 Paccaocunnix Yunenckoe 10,4 4700
TiO, 1,05 1,02 0,68 rabopaiion (Babankanne) (24)***9 {18)***
Hapneyenne, %: lenouno-ynaptpa- |Kyrjia, Bop-¥Ypax, [9,1(51)| 3000 {810(53)[19,2(9)| 40,0
Fe ) 78.0 76.34 73.9 OCHOBHAA Onunxmirga (Cu- (107) (15)
' ’ ’ 6upsn), Canma
V;0s5 89,1 90,77 95,3 (Konbekui n-on)
T10: 56,0 bt 65,3 * B rpoteHTax.
Ipusevanne. [-CujaepoHNTOBBIT CO CTPYKTYPON PACIafa MarHeT HT-1uTii He i «s B cxo6xax yKa3ano ¥ncao npo.

2-CuniepounToRKIT 6€3 CTPYKTYp pacnaia THTaHOMarneTnTa.

JIOM COJICPARAHMC Mn B THTAHOMATHCTUTE PY/JIHBIX MCCT{)I')O)KJICIII-I?‘I
MaQUT-yIbTPaMapUTOBLIX PopMaliil CPABHUTENILHO TIOCTOAIHO (0,2-
0,5%). OHO HECKOJILKO BblIIE B THTAHOMArHETHTE rabbpo-aHoOpTO3U-
TOBOM, MEIOYHO-YJILTPAOCHOBHOM M 1'ab0pO-NMPOKCEHUTOROM op-
Maumu. Yposenb copepkanus Mn B Turanomarneture I'ycesorop-
ckoro mecropoxjenusi okono 0,2-0,3% (®omunbix B.I'. u 1., 1967).
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*** TyranomarneTutonhtit xonuentpar (Ceansecrposn I.d. u 1p,,1969).

#*** Maceusnan pyia (Kynuxos A.}I.;I‘JBZ}.

THTAaHOMATrHCTUT PYIHBLIX MECTOPOXKjIeHni OosiblnneTsa Ma-
$ur-yasrpamapuToBLIX QOPManil CONEPKHMT HECKOIBLKO MOBLIIEH-
noc konmyectno xpoma (0,1-0,4%). Haubonpbiume ero snavuenus (no
2-3%) yctanoBJICHbBl JUIA HEKOTOPBLIX MECTOPOXJIECHUN JIYHHT-IIHPO-
KceHuT-rablpoBOi M YIBTPAOCHOBHOM-1IEI0MHOM dopmauni (bopu-
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cenko L., Tauun A.B., 1971). B negom conepxanue xpoMa B TH-
TAHOMAI'NCTHTC Kil[)ili{‘l't’-[‘.‘ll;inTCﬂ JHAYNTCIILHBIM PAa3MAaxoM KouehHa-
it Jost uranomarnerura JInicaHcKOR I'PYIibl MECTOPOXICHUN —
0,003-0,8% Cr (I'nazynos O.M. u np., 1985). [Las Mecropoxaenmi
ayauT-nmpokcennT-rabbposoit popmanuu ¥Ypana — 0,001-2% Cr (bo-
pucenko JL.®., 1966, 1973; ®omunbix B.I'. u ap., 1967).

Ta6uauua S
Conepmanne V i Ti B HILMCHNTE U MATHETHTE
(cTpykTypa pacnajna Teepioro pacrsopa), %mac. (boprcenko J1.d., 1983 )

Munepan A% Ti TV

Masmennt (naactuivarnie 0,14 30,72 2194
BEAKIYCHUH B M.’l]'}!CTll‘['C)

Marnerut (ocHOBHaR Macca) 0,67 0,72 1,07

|
L
#

XapakrTepHa HoBLINCHHAN FLITNCHOCHOCTH THTAHOMArHCTHTa
BCCX MCCICOBAHILIX MAIMaTHUCCKHUN popmarunr 1o 68 r/t Ga, B
cpeiiem okono 40 r/r Ga (cm. Tadi. 4), TOrla KaK B IIILMCHHTE
yctanonneno ;1o 15 r/r Ga. Ero pacupeiesicHiue 8 THTanoMarne e
PasIMUIBLIX MArMaTHUCCKUX (POPMaliit JIOBOILHO pasnomepioc [4].

THTAHOMATHCTHT POCCBINHLIX MECTOPOXKIICHHA COCTABISICT
npeobaaiaomyo (M 3HAYHTEALAYIO) YaCTh MAHUTHOR (pakIni.
TIast 1ero, Kak M Juist O1L0renHbpIX 00pasoBanui, XapakTePHLl CTPYK-
TYphl Paciana TBEPIbIX PacTBOPOB, I'IC BKJIOYEHUSI HILMEHHTA OPU-
eutnposanst 1o (111). Jhus poccnnieit TaTapckoro nposinsa pasmep
ero sepen naxogurest B upeneinax 0,0n-0,5 Mm. TUTAaHOMArHETUT Ya-
CTHMHO OKMCJIEH M npeppanteH B ruranomarremur. Tak Kak mare-
PHHCKOI MOPOJIOH LI THTAHOMATHCTHTOBBIX POCCHLIICH ABJISIINCH
ocunontbie appysunnt (Kypuinckne o-na, Tatapckuit 1posns), o0 Xa-
PAKTCPHIYCTCsT MOBBLINICHHON THTAHNCTOCTHIO. KOHIICHTPAT pOCChi-
neit Kypiomeknx ocrpopos umeer cocran (%): Fe — 57,5-59.7; TiO; —
9.8-10,0; V205 — 0,41-0,43 (Ko JLIT., Ppunenko H.H, 1977). Co-
cran Marrmioi (ppakium pocepineit Tarapekoro npoamsa (%): SiO; —
5,92; TiO; — 11,33; Fe,O3 — 51,69; Al;O3 — 2,83; V2,03 — 040; FeO —
22,45, MnO — 0,60; MgO — 2,37; CaO — 0,98; Na,0 — 0,36; K;0 —
0,33; P,05 — 0,19; cymma — 99,44 (Kyrommn B.A, Ilpycesuu A A, 1984).
[Tonyuenublil COCTaB MAarHUTHOI COCTABNAIOLIEH Ppocchinei B 00ueM
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0130K K XUMHYCCKOMY coCcTaBy 'l“H'l'a']HOM&II'IICT‘HTKI O0LNINNHCTBA Ma-
dur-yuprpamaduronnix popmamit (em. 1abi. 3). B ocobennoct 310
Kacaercs THTaHa U Banajimns. ()ﬁpalllaC'l' Ha CC()H BHHUMAHNNC HCCKOJIL~
KO nosbliennoe cojpepxanie ckamaus (radu. 6) B maruuTion ¢pax-
muu (10 73,3 1/T) 1 Hanmuue B HEH pefikodeMebHbIX aemenTon (Ce,
Nd, La), koropuie 00LIMHO 11¢ OTMEYAIOTCH B THTAHOMAIHETHTE Mar-
MAaTOreHHBLIX MECTOPOXKIICHITIL.

METAUIBI INIATHHOBOM I'PYTIILI H 30J10TO
B THTAHOMATHETHTOBBIX PYJIAX

[TpucyTCTBHE MCTAJLIOR ILIATHHONOI UPYHIILI ngll') HEeoHo-
KPario OTMCHANIOCh B TiTanoMarnernronnx pyjax  [9,21,41,65]. B
ocobennocTi 210 Kacactes pyi Kaukanapekoro taua (Jlarvmr MK,
1959; Pasun J1.B., IOpkina K.B., 1971; ®omunmmx B w jap., 1974;
Bosuenko I0.A. u ap., 1970,1973; Bernson B w np., 1975; bophcen-
ko JLO. u jip., 1969,1971,1975). OOuias rewicuipisi pacnpenesieHmsi
MIIT 8 yabTpamadguTax aynnr-mipokcenur-raboponoit popmanuu
Ypamaa, B koropyio Bxojasit I'veesoropekoe i Kaukanapekoe mecro-
poxaenus, rakosa: >Pt>Pd>Ir>Rh>0s>Ru [9]. Ycranonieno, uro
B PYIHBIX MPOKCEHUTAX JKCILIyaTHpyemoro I'ycesoropekoro mecro-
posici nx cpedanme coacparRauusn n 3-10 pas Soannie no cpasne-
HIEO € 11X KJQPKaMIt Ui 3emuon kopul [28]. B pyitax ['ycenoropekoro
n Kaukanaperoro mecropoaiennn MITD copepkarest B inyx ocuon-
HbiX popMmax: coOCTBCHIIO MHHCPAlILI, KOTOPBIC BLUICISIOTCH 8 CaMO-
CTOATE/ILHYIO (PPAKILIO H MOTYT ObITh JINAIHOCTHPOBANLI, H IPUMCCH
B 1I0POI000PASYIOIIHX M PYIHLIX MHHCPA/IaX.

OCHOBHBIM HIATHHOBLIM MUHEPAIOM B PYIAX KaUKAHAPCKOTo
THHA sBaseTcH noaukeen (% mac.): Pt — 8815 Jr — 1,0; Rd — 0,8;
Rh — 0,5; Fe — 7,5; Cu — 0,8 u Ni — 0,1. Pejko serpeuatorest
MJIATHHHCTHIA OCMHPHJL, OCMHI CaMOPOIHBIN, POIMCTHI HPHIMM, KO-
TOphie OOBLIYHO B BHIE MCJIKHUX BKIOYEHHIT COMEPKATCS B IMOJIUKCE-
He. Ente pexe B 3epHax no/iMkceHa OTMEHAIOTC BKJIIOYCHHS CYilb-
(pHI0B 1IATHHOBLIX METAJUIOB: OCMHEBbLIN NAypHT, IPJIMKMAHHT, Ky-

* O.E.I0mxo-3axaposa. II1aTHHOHOCHOCTh PYJIHBIX MECTOPOXICHHE. — M.:
Henpa, 1975. — 248 c.
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Maruutnas dpakuus

MMHEPAL)
(TMTAHOMArHETHT,

H KOPeRHBIX nopon obnactu cuoca (Kyroauu B.A., {Ipycesnu AT, 1984)
TlpoayxTsl oboranieus
(rnaBHBIE pylHbBIE
Hepasneaenunlit pyaHbii
$pakums (remarurt,
THTAHOMAarHETHT, IIbMe-
HMT, HIhMEHOTeMaTHT)

TMTAHOMAaTTEMIT)
DneKTpOMATHUTHASA

THT2HOMATHETHT U
MIIBMEHHT)

(TMTaHOMarHeTHT)

Copepxanne TiOz, V, Sc, Ce, Nd, La 8 pyausix dppakuusx poccninest TaTapckoro npoauna

Ilopoau
npubpexHO-MOPCKME |KOHUEHTPAT (B OCHOBHOM

Poccrnu

Amugesuto-6a3zanwTel (MaruutHas dpaxums

¥ aHIOE3MTHI KM3INH~

LOBCKOI CBUTHI
IMpumevanne. B unciauresne - npefeiibl CONEPKAHUI, B 3HAMCILATE 1€ - CPEHEE COMepkanue, B ckobKkax - yueno npod.

CpenHue ComepXaHusa MATHHTHOMN M 31eKTPOMArHUTHON (paxwutt i pyHom KoHUeHTpaTe poccrineit 81,6 n 18,4%.

CKOM CepuM ¥ Ky3He-

NCPHT H ;lp.' [Tosmkcen napareiCTuecKH CBsI3an ¢ THTaHOMarneTH-
TOM, AHOHCHIIOM 1 omvBuHOM. Onpejesicne rpany/10MeTpPHYCCKOro
COCTaBa 3CPCH NMOJINKCEHA NMOKA3a0, 4To Haubonee pacupocTpaneH-
Hast UX KpynuocTh menbie 0,1 Mm. O4enb pejiko BCTPevaloTes 3epua
pasmepom 0 3 MM [9].

B C}’JII.(I)II}IHOM KOHIEHTPATC, TTOJAYHCHHOM 113 THTAHOMAIHCTH-
TOBLIX DYVIL l'yccunrnpcxom MCCTOPOACIC ST, VCTanonjaCibl nanaiu-
crhie Mupepaanl. OJIHAKO PasMephl UX UPCIBLIMANIIO MAJbl, H OHH
O0HapPyKECHb TOJLKO B BHIC MCJILMANIUNX BKnoucHin (meuce 70
MkM) B cyaniiax (Bosuwenko 10.A., 1970). Inarnoctuponatbl Bbl-
coukuT, crubionamiaunut, operrut u cneppuant. Pagiensnoe on-
peresienne Pt Pd, copepxanuxes B cyandipiom Konuenpare io-
Ka3aio, vuro nanboupice KOJIHUCCTRO HPUXOTIUTCSE Ha Pd u ronnko
6% — una Pt

Takum oOpasom, B pynax ['ycenoropckoro MecTopoxiciis yc-
TAHOBICILI e ocHopikie accorutatny MITE, kotopoie pagtensnores
HPH NosiydeHu ceporo mnxa (B ocnonnom Pt) n cynndmoro xou-
uenrpara (B ocosioM Pd). ITpu oboraimenim kpynibix 1po6 nmpokce-
mirros (1500-1600 kr) B cepom numxe ycranonicuo 525 r/v Pt u Pd [9].

Yacre MIIT copepxurest B BHIC HCCTPYKTYPHOI HIPHUMECH B
NopoeodPasyIoNnnX 1 PYJHLIX Mulicpanax (MeabUaniimX BKIOYCHIR
cobeTReHbIX MHHC{){IJIOH), a TAKAC B BHIIC aTOMOB, Ct)["ﬁll[)ﬂllil”lihlx
CHJIMKaTaMi 1 pyJIiLIMBE MIHICPJIAOMF, X:lpax'rcplm. 1ro cojicpxa-
st Pt Pd e Koppeimpyior ¢ CojpeprRaiiinsaMy Marims n 2JICMe-
Tamu cemencrna kedesa (I0mko-3axapona O.E., 1975). Dro upun-
HHITHAIBLHO OTJINYacT HX OT JIPYI'HX I)L‘,}IKHX H MaJipixX JICMenTon, co-
JICPXKAIMMXCH B PyanbiX yaprpamadgmrax: Sc, V, Ga, Cr, Mn, Co, Ni
(Bopucenko JI.b,, 1966). [Tociejine, Kak 1Papiio, CoJNCpPKRarces B
NOpPO;I000PA3YIOIINX M PYIHBLIX MHIICPAax B BUAC HIOMOPPOR 1npu-
mecu. HaoGopor, MIII, paccesiniibie B pyjlax Kaukanapckoro tuua,
00bIYHO HE 3aHMMAIOT MeCcTa B y3j1aX KPHCTAIIMUCCKONH PCHICTKH
aTHx Munepanosn. Cornacno pacueram O.E.JOmko-3axaponoit (1975),
B pyjnax ['yceBOropckoro Mmectopoxjenns Tonsko 7-12% Pt n Pd npu-

* B.I.Geruson, JL.d.Gopucenko, E.JL.Yckon, Cynbduasl u npupojibie Thepasie
pacTBOpLI MAATHHOMAOB M3 yabrpabasuton I'yceporopckoro maccupa (Ypau) //
Iloka. AH CCCP. — 1975. — T.225. — C.1408-1411.
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