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B kHure 00001eHBI MaTepPHAIBI I10 TEOJIOTHH, TIOJIE3HBIM UCKOTIAEMbIM, BEIIECTBEHHOMY COCTAaBY M TEXHO-
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VBakaeMbIl YATATEIIb,

B Bammx pykax HaxomuTCsi KHATa OJHOTO M3 CaMBIX yBakaeMbIx reosioroB Cesepo-3amama Poc-
cuu bopuca BacunpeBnmua AdaHackeBa, KOTOPBIH BCIO CBOKO JKHM3HB ITOCBATHJI W3YYEHHUIO MIEIOYHO-
YIABTPAOCHOBHBIX MaccHBOB Kosbckoro moyoctposa. Lle04Ho-yasTpa0CHOBHBIE MACCUBEI C UX crienudu-
4YecKol rerporpaducii, MUHepaiorueld U OpyJcHeHHEM MPEJICTABISIFOT COOOW OTNIENBHBIN Te0IOTHYeCKUi
MUP, O4CHb CJIOXKHBIN, TPYIHO MOIAIIUICS paciudpoBke u uHTepnperanuu. CrenuaiucToB B 3ToM 00-
JIACTU MOXKHO MEPECUUTATh M0 MalibliaM, a MOCKOIbKY IPUOPUTETHI T€OJOTMUECKUX U3bICKAHUN MTOCIEAHUX
NBYX JIECATHIICTHI HE BKIIOYAJHN B Ce0sI T OOBEKTHI, CIIOKHUIIACH CUTYalrs KOTJa C yXOJOM HOCHTENei
3HAHUS [EJNbIHA IJIACT Te0JIOTHYECKON KyJIBTYpPBI PUCKYET OBITh MOTepssHHBIM. OCTpoe MOHNMaHNe 3TOH CH-
Tyaluy U SBUJIOCH MPUYUHON CO3IaHUSI STOU KHUTH.

Kanra 060011aeT yHUKaIbHBIN OITBIT, TIOJTYYEHHBIM HECKOIBKUMHE MOKOJICHUSIME TeosioroB. [1o cBoei
CTPYKTYpE OHa SIBIISICTCS Ty TEBOAUTEIIEM, T/I€ Ha YHUBEPCAIBHYIO cXeMy (POpPMUPOBAaHUS YABTPAOCHOBHBIX
— IIEJIOYHBIX MAaCCHBOB M WX MUHEpalU3allid HAHW3aH OIPOMHBIN 00beM (aKTUYEeCKHX pe3ysbTaToB pa-
00T. Hanmmame cxeMbl IO3BOJISIET aBTOPY MPEICTABUTh JTaHHBIC B KpaiHe ynoOHOM I guTarens gopmare.
Kaxprit oTnenpHbIN (QakT aHATHM3UPYETCs ¢ TOUKH 3pEHUS COBIAJCHUS — HECOBIAICHNUS C 00IIel CXeMOH,
MIpH 3TOM aBTOp M30eraeT coOa3Ha HEONpPaBIAHHBIX YIPOIIEHUH U MOKAa3bIBAET IT'EOJIOTUIECKYIO CUCTEMY
BO BCEH ee CIIOKHOCTH, ¢ MHOTO()a3HBIMU, MTOBTOPSIIOIIMMUCS MPOIECCAMH MarMaTu4ecKuX BHEIPEHUH,
COMIPOBOXKIAIOUIUX UX METACOMATO30M, TEJIECKOMMPOBAHHBIMU MUHEPATbHBIMH aCCOLUALIUSIMH, UYTO, B KO-
HEYHOM CYETe, IPUBOANT K YHUKAIBEHOH PYTOHOCHOCTH IIETIOYHO-YABTPA0CHOBHBIX KOMIUIEKCOB, OCOOCHHO
B T€X CIIyYasx, KOT/a Pa3BUTHE CUCTEMBI MPUBOANT K (HOPMUPOBAHUIO KapOOHATUTOBON COCTABIISIOMIEH.

OCc00eHHOCTBIO ITON KHHTH, 1a U JI000# padbotsl b.B. AdanacheBa SBIIIeTCS aHAIW3 TEOJIOTHYIEC-
CKUX CHUTyallMi cpa3y Ha HECKOJIbKUX ypoBHsX. KHHra clienana Tak, 4TO BHUMATEIbHBIA YUTATEIh JIETKO
BBICTPOUT CBS3b: TCOJIOTHS — METPOrpadusi - FTCHE3UC — MUHEPAIOTHS — TEXHOJIOTMYESCKHE CBOMCTRA Pyl —
TEXHHUKO — YKOHOMUYECKas OIIEHKa 00BEKTOB. B MOBCEIHEBHOW MPaKTUKE T€0JI0TrOPa3BEIOYHBIX Pa0OT 3TO
[CIOYKa, KaK IMpaBUjIO, CO3JACTCA pa3sHbIMU CIICHUAJINCTAMHU, YaCTO HE BIIOJHE APYT JApyra mNOHMMArOIIn-
mu. Bo3aMoXxHOCTE YBHUIACTH BECH IMPOUECCC KOAHUMHU ITIazaMmy ACJIACT 3Ty KHUT'Y YHHKaJIBHOﬁ. ABTOp JacT
JIAHHBIC TAKHUM 00Pa30M, YTO B3aMMOCBSI3b MEXK]Iy TEOJIOTHYECKUM CTPOCHHUEM U TOPHOI MOJICITBIO PYIHBIX
00BEKTOB, YCIOBUSAMH (OPMHUPOBAHUS U Py U UX 00OraTUMOCTBIO CTAHOBHUTCS OYCBUIHOM M JIETKO TO-
HuMaeMou. OTBIT aBTOpa MO3BOJISAET 00OOCHOBATH YYBCTBUTEILHOCTh TEXHUKO-9KOHOMUYECKUX PACUETOB K
BO3MOXXHOMY U3MEHEHHIO TeOJIOTMUYSCKUX XapaKTEPUCTHK, CKa3aTh, 4To (U Ij1e!) elle He HalJICHO U KaK 3TO
MOKCT MOBJIUATH HA SKOHOMUKY 06’LCKTOB.

O‘IeBI/II[HO, YTO MECTOPOKACHHNA BHICOKOJIMKBHUIHOIO MUHEPAJIBLHOTO ChIPbs, B IIEPBYIO OYEPCAb PEI-
KOMETaJIbHOI0, B MpeieiaxX IICIIOUYHO-YIBTPAOCHOBHBIX (C KapOOHaTHTaMH) MecTOpoXkacHui Kosbckoi
MIPOBUHIIMHU HEJIONITO OCTAHYTCSl HEBOCTPeOOBaHHBIMHU. [10 3TON MPHUUYMHE MBI TOCYUTAIIH ATy paboTy Kpai-
HE CBOCBPEMECHHOW M COYITH HEOOXOIUMBIM 0Ka3aTh M3JAHUI0 (PMHAHCOBYIO U TEXHHUUYECKYIO MOMOIIIb.

[Ipu penakThpoBaHUK ObLIAa COXpAHEHA JEKCUKA U CTUJIb aBTOPA, KOTOPhIE HECKOJIBKO OTIMYAIOTCS
OT MPHUHATHIX B HAYYHOU JIUTEPATYPE, HO MO3BOJISIOT KOPOTKO M €MKO HA3bIBATh BEIIA CBOMMU UMCHAMHU.

0O.B. Kazanos
raBHbIN reostor OAO «llenTpansHo-Konmbekas dKCIe TUImsh
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BBEOEHUE

B kHure 0000I1IEHBI MAaTEPHATIBI IO TEOJOTHH, MOJE3HBIM HCKOMAEMBIM, BEIIECTBEHHOMY COCTAaBY M Jia-
OOpaTOPHBIM TEXHOJIOTHYECKUM HCCIEJOBAHUSIM 000TaTUMOCTH Py MIETOYHO-YIBTPAOCHOBHBIX MAaCcCH-
BoB KoJbckoro monyoctpoBa 3a nepuon ¢ 1963 mo 1995 rr.! CBoakoit oxBaueHsl MaccuBbl Adpukanna,
Byopwmspsu, Kosnop, Jlecaas Bapaka, O3&pnast Bapaka, [lecounsiii, Cammannarsa, Caamaropa, CeOnbsBp,
TypbHHCKUIi, copepKaline B MPOMBINUICHHBIX KohruecTBax (ochop, kene3o, TUTaH, TaHTal, HHOOWH,
UPKOHHHN, OapuT, (IIOTOMUT, BEPMHUKYJIUT, KAPOOHATHOE CHIPhE, MarHe3HalabHbIe OTHEYMophl. KopoTko
YHOMSIHYT ITOYTH Hen3y4eHHbI KannaryOckuil Maccus.
Heob6xonumocTs co3nanus nogoOHOH paboThl 00ycIoBIeHA TPEMS IPHYMHAMU:

1. EmuncTBeHHOW 0000maromeii paborol 1Mo MIENOYHO-YIBTPAOCHOBHEIM MaccuBaM Kojbckoro
n-oBa siBisiercss MoHorpadust A.A. Kyxapenko u np. (1965), HO, Bo-TiepBBIX, OHa BBIILIA U3 MeYaTH Oolee
40 net Ha3all, BO-BTOPBIX, 3TO KJIacCHUYECKasi padoTa 10 MHHEPAJIOTHH 1 TEOXHMHUH, B KOTOPOW KOHKPETHBIE
MEeCTOPOXKICHHS (a TeM 0oJIee BOIPOCHI TEXHOJIOTHH 00O0TaIlEHUS Py) HE paccMaTpuBanCh. K Tomy ke B
T€ TOJbI N3yUYEHHOCTh MIETIOYHO-YIIFTPAOCHOBHBIX MAaCCHBOB ObLIA eIIé KpaitHe HU3KOM.

2. 3a BTOPYIO MOJIOBUHY IPOLIEIIIEIO BeKa Ha HIEI0YHO-YIBTPAOCHOBHBIX MaCCHBaX OLIEHEHO U pa3-
Be1aHO CBbIlIE 20 KOMIJIEKCHBIX MECTOPOXKICHUM U BBISIBICHO MHOXKECTBO IPOSIBICHUI Pa3IudHOIO MU-
HEPAJIBHOTO ChIPbs, HAITMCAHBI COTHU OTYETOB, OKOJIO MIOJIOBUHBI KOTOPBIX MOCBAIIEHBI TEXHOIOTHYECKUM
uccienoBanusaM. [IpakTruueckn Ha BceX MECTOPOXKICHUSIX MOTYUYeHBI TOBapHbIE KOHIIEHTPATHI M TPOTYKTHI,
orBevaromue TpedboBanusM ['OCT npu yaoBIETBOPUTEIHHOM WIIM XOPOIIEM H3BJICUCHUH TIOIE3HBIX KOM-
MOHEHTOB. HO 10 MpOMBIIIZIEHHOTO OCBOEHMS HOBBIX MECTOPOXKACHHUM N1€JI0 TaK M HE JOILLIO B CBSI3HU C
pazBaiom CCCP u nukBumanueii orpacieBsIx MUHACTEPCTB (BMecTe ¢ ['ocmmanom). ['eonoropassenounbie
paboThl Ha IIENOYHO-YABTPAOCHOBHBIX MacCUBax ObUIM MpekpamieHsl B 1995 rony. Pano unu no3gHo uH-
Tepec K 3TUM MECTOPOXKACHUSIM BO3HHKHET, HO MPOAOIDKATh PaOOTHI OyAyT y’Ke HOBBIE CHECIHUATHUCTHI, HE
MMEIOIIUE OIbITA N3yUeHHsI 00BEKTOB MO00HO0T0 THTA. be3 obobmatomieli cBoKu UM OyleT 0YeHb CIIOKHO
COPUEHTHPOBATHCS B CTOJIb OOIIMPHOM (POHIOBOM MaTepHalle.

3. PacumgpoBka reosoruueckoii UCTOpUU POPMUPOBAHKS MACCHBOB MPOMCXOIUIIA B TCUCHUE JIJTH-
TeIbHOTO BpeMeHU. MccnenoBarensiMi B pa3Hble TOJ[bl COCTABIEHO MHOKECTBO T€OJIOTHYECKHUX KapT, TJie
OJTHH ¥ T€ 7K€ IMOPOJIbl 0003HAYAINCH U HA3BIBAIUCH O-pa3sHOMY. Ha3pena HeoOX0AMMOCTh CO3JaHNs €MHON
CHCTEMBI YCIOBHBIX 0003HAYCHUH, YTO MOKHO CJIEJIaTh JIUIIb Ha OCHOBE YHU(DUITUPOBAHHON CXeMbI (POpPMHU-
poBaHus MIENOYHO-YILTPA0CHOBHBIX MaccuBOB (YC®). Takas cxema (TouHee, e€ epBbIil BAPHAHT, KOTOPBIN
B JJAJIbHEWIIIEM HECOMHEHHO OyIeT COBEPIICHCTBOBATHCS) pa3padoTana. Bee reonornueckue KapThl U pas3pe-
3bl, IPUJIaraeMble K CBOJKE, BEITIOTHEHBI B COOTBeTCTBUU ¢ Y CD, omMcaHnio KOTOPOH mocBsmeHa rasa 11.
YC®, kpome moeo, dondxcna A61amucsa 0CHOBOU NpU OOKYMEHMAYUU CKBANHCUH U 2OPHBIX 8bIPADOMOK.

[Ipu cocraBieHnn pa3fenoB MO Te0JIOTHH MAaCCHBOB MPHUIIIOCH OTKA3aThCs OT TPAJAUIIMOHHOM (op-
MBI OIIMCAHUs K&KIO0I'0 MacCuBa B OTACIBHOCTH. DTO 3aHsJIO0 Obl CIIMIIKOM MHOTO MECTa, T.K. OHU U TE e
opozbl (K MpUMepy, CYLIECTBEHHO MUPOKCEHOBbIE MIIM HHOIMTHI) paccMaTpUBaIich Obl MHOTOKPATHO, TO-
CKOJIBKY OHH €CTh IIOYTH B Ka)KZoM MaccuBe. [1oaToMy reonoro-nerporpaduueckas XxapakTepucTHKa JaHa
B 001meit popme I BceX MaCCHBOB B LIeJIOM (cM. Ta0m. 1).

Yacts 11, cyry6o reomnoro-nierporpaduyeckas, npegHasHadeHa JJisi CleIMalIuCTOB-TE0IOTOB C BbIC-
LIMM WIN CPEAHUM TEXHUUECKUM 00pa3oBaHueM. TeXHUKU-TE0I0I M — 0CHOBA IIPHU Pa3BEAKE HEZp, YTO YacTo
yIycKaeTcsl U3 BULy. bpolieHHble Ha caMOTEK, OHH JIETKO CKaThIBAalOTCSI B PEMECICHHUYECTBO. ' eooram ¢
BBICIIMM 00pa30oBaHUEM IIOUEMY-TO «Bceraa Hekoraa». Joxoaut 1o abcypaa. CrpainBaro OTBETCTBEHHOTO

' TTo HEKOTOPBIM MacCHBAM HMCIIOIB30BaHbI U 0jIee paHHHE PAOOTBHI.



Taoauua 1. [TepedeHs MeCTOPOXKICHUH 1 TIPOSBICHUH, PACCMOTPEHHBIX B KHHTE

Ne Ne NeNe
_— Ha3anue maccuBoB L MecTopoxkaeHuUs IPOSBIECHUS (TUIIBI Py, ChIPHS) Ha3Banue yuyacrtka
1 AnaTuT-MarHeTUTOBOE
2 ®I0ronuTOBOE
3 | BepMukynurosoe
1 KOBOP 4 | Anarut-mragdenutoBoe
5 | Kapbonarutos
6 Marse3uanbHbIX OTHEYTIOPOB CeB. yacTh sjipa
7 PynHbIX OTMBUHUTOB
8 | AmaTuT-MarHeTUTOBBIX Py U KapOOHATUTOB TyxTa-Bapa
9 |KapOonaturtos 30Ha COUICHCHUSI
10 | Borareix HHOOHMEBBIX MAarHETUTOBBIX Py
Hecke-Bapa
11 | PeaxomeTanbHbIX KapOOHATUTOB
2 BYOPUAPBU 12 | BepmukynauT-aoronutoBoe [TerstisiH-Bapa
13 | [TepOBCKUT-TUTAHOMAarHETUTOBOE

3anaaHbIi yuyacTok

14 | BenHBIX amaTUT-CHIMKATHBIX Py

15 | Pemxo3eMeNbHBIX TOJOMUTOBBIX KapOOHATHTOB [lersiisin-Bapa
16 | KBapr ams mIaBKH B MMO3THUX KapOOHATHTAX Hamo-Bapa

17 | HuobueBrIX KapOOHATUTOB

—_
o]

Baput-cunepurtoBoe

3 CAJIJTAHJIATBA

19 | BypbIX KeJe3HIKOB C OapUTOM
20 | IlpecBSHUCTBIE KOPBI C BEPMHUKYIHTOM, JIyCIINTOM
71 KoMmmiieKcHBIX anaTnT-CUIINKATHBIX U anaTuT-
PEeIKOMETATBHBIX Py Ilentp. 30Ha

22 | AnaTtuT-BepMUKYIUTOBOE

4 CEBJIbSBP 23 | beAHBIX anaTUT-CUIIMKATHBIX PY/ CeB. 4acTh MaccuBa
24 | IlepOBCKUT-TUTAHOMAarHETUTOBOE O6pamtenne LlenTp.
25 | @noromuToBOE 3OHBL

5 ADPPUKAHJIA 26 |IlepOBCKUT-TUTAHOMAarHETUTOBOE
27 | PynHBIX OMTUBUHHUTOB C HUKEJICHOCHBIM MarHETUTOM

6 | JIECHAS BAPAKA -
28 | MarHe3uanbHBIX OTHEYIIOPOB Xabo3épckoe

CAJIMAT'OPA 29 | AmaTUT-3TUPHUHOBBIX IOPOJ C XaJIBKOITUPUTOM
8 [IECOYHbIN 30 |BenHBIX amaTUT-CHIMKATHBIX PYA
o 31 | AmaTuT-3arUPUHOBBIX TIOPOJ, IOxHBII MaccuB

9 | TYPUU II-OB

32 | PymHO-KapOOHATHBIX ITOPOJT Snpo Lentp. maccuBa

ucnonuutenst: «Tel aTy pyay Buaen? B pykax nepskan?» OTBET OTpHUIIATENbHBIN CO CCHUTKOM Ha HEXBATKY
BpeMeHHU. TOT ke BOIpOC 3aal0 TIIABHOMY I'€O0JIOTY IKCIETUINH U, pa3yMeeTcs, MOJIydato TOT K€ OTBET.
OT0 yXe pa3zpyxa B I0J0BaxX: XOAUTH IO PyAe rofaMu U He BHIETH e€! Xouy cpasy ImpeaynpenuTb, 4To C
TaKUM HOAXOJOM Ha IIEI0YHO-YABTPAOCHOBHBIX MAaCCHBaX, I7Ie MPUPOAA cama ceOsl epeMyapuiia, 1enaTh
Heyero. [IpoBan oGecneueH.

B campIx nanpHUX cranpoHapax (T.e. KpyTJIOTOJUYHBIX MapTHsIX) HOPSIOK y Hac ObUT OAWH: B MHO-
MEIIEHNH JUIsl JOKYMEHTAallud KepHa (a BHEIIHE 3TO HeKas3McTas capalollka) BCerja Teruio, OeJoCHEek-
HBIE CTEHBI U MOpe cBeTa. Bech KepH CIIonIb OTMBIBAETCS OT T'psi3u U OypOBOTO IIJlaMa B TOpSYEl BOJE.
Ha paGounx cronax oOsi3aTenbHbl OMHOKYJSP W MHKPOCKOI, IUIIOC I1apa HCIPaBHBIX PaIHMOMETPOB.
3apHucoBKa KepHa — CTPOTO 110 YHU()UIUPOBAHHOH JIET€H/IE, CJIOB — MUHUMYM, IIOCKOJIbKY Ha3BaHHUE IOPO-
JIbl 7K€ 3aJ10)KEHO B OCHOBHOM 3Ha4OK. JIONOIHUTENBHBIN Kpall — He 0oJiee IByX—TpEX BUIOB 3HAUKOB, MHA-
Ye 3apHCcOBKA HE BOCIIPUHUMAETCS Ii1a30M. OueHb KOPOTKO ONMHCHIBAIOTCS JIMIIB JIeTalll, HE OXBAYEHHbBIE
kpanoM. Kaxxasiit 3a10KkyMeHTHpOBaHHBIN nHTepBai (MeTpoB mo 100-150) MbI mpocMaTpuBaii BMeECTE.
O00101HBIE BOTIPOCHI 3/1€CH K€ OTIEPATHBHO PEIIANCH.
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B netHHE ce30HBI HAaC YacTO MOCEIIANTH JIEIeTalliy Te0JI0roB, MUHEPAIIOTOB, TEOXUMHKOB, reohu-
3WKOB, TEXHOJIOTOB 110 O0OTAIEHUIO DY, MPOSKTHUPOBIMUKOB U3 pa3nuyabix HU, mmpoko u3BECTHHIX B
crpaHe'. B COBMECTHBIX JIETIOBBIX IEPErOBOPAX CUMTATIOCH 00S3aTEILHBIM Y4acTHE TEXHUKOB. JII0001 N3 HUX
MOT BIIOJIHE Ha PaBHBIX CIIOPUTH C KaHIMJATaMU M JOKTOPaMH Ha reosioruyeckue TeMbl. O0e CTOpOHBI y4u-
JIHCH IPYT Y OpyTa, © HEPEKO TEXHUKH NOOEK Al B TUCKYCCHUSIX, 3HAS CBOW OOBEKT JIyUIlle MTPUE3KUX. ..

OcHOBHOE BHMMaHHE B CBOJKE YJEJIEHO MECTOPOXKACHUAM, MpUIEM Hambosiee moIpoOHO OcBele-
HBI MECTOPO’K/ICHSI HOBOTO PYAHOTO y3I1a Ha foro-3amnajae Kannarakmickoro paiioHa (MaccuBel Byopuspsu
n CautaHnarBa), a TaK)Ke KOMIDIEKCHbIE MecTopoxaeHus: MaccuBa CebnbsaBp (Kombckuit p-H). KoBmop-
CKUI MacCHUB M €r0 MECTOPOKIEHHSI PaCCMOTpPEHBI 0O4eHb KpaTko. [lonoxkenne KoBropckoro pynHoro ysna
0co00e: 3/1eCh JICUCTBYIOT HECKOJIBKO FOPHOPYIHBIX MPEANpUATHI U HernpepbiBHO (¢ 1958 r.) paborana
crarmonapuas ['PI1. HoBrle nccnenoBanus ObUtM HampaBiieHbl HA PACIIMPEHUE TPOU3BOJICTBA U YTITyOJIe-
HHE CTETICHH TepepaboTKh KOMIUICKCHBIX pya. B pamku manHo# pa6otel KoBmop (kKak y»e OCBOCHHBIN
paiion) He BrchiBaeTcsa. OIHAKO ATOT MacCHB JIOJITOE BPEMsI SIBIISIJICS €IMHCTBEHHBIM 3TAJIOHOM IIPH U3Y-
YeHHUH IET0YHO-YIbTPAOCHOBHON (popmanmu Konbckoro m-oBa. OTKphITHE HMEHHO 3/1eCh HOBBIX MECTO-
poxnenuii B 50-60-x romax Jalo MOIIHBIA UMITYJIEC Pa3BHTHIO T'€0JIOTOPAa3BEJOYHBIX PabOT Ha APYTHX
maccuBax. Ha KoBnope ponmwinch mepBble cxeMbl (JOPMHPOBAHUS 3THUX CIOKHEHIINX T'eOTOTHYCCKUX
00BEKTOB, TOJIyYMBIINE 3aTeM JaJbHEHIIee pa3BUTHE, HO COXPAHHBIIKE CBOIO (KOBIOPCKYIO) OCHOBY.
OmyonmukoBana MmoHorpadus mo Kosgopy (B.M. Teprooii 1 ap., 1969), npaBma, mocssIeHa oHa, TIaB-
HBIM 00pa30M, BEpMHUKYIUT-(DJIOTOITMTOBOMY MecTOopoXxaeHnto. M3 ckazanHoro ciemyet, uro 6e3 Kosmopa
B CBOJKE HE O0OUTHCH, HO POJIb €r0 JHIIb BCIIOMOTaTeIbHAasI.

[Ipu cocTaBneHNN CBOAKH UCIIOJIb30BaHbI (DOHIOBBIC MaTEPHAIbL:

a) Mypmanckoit I'PD, B yacTHOCTH reosi0ropasBe0ouHbIX napTuii: Eno-Kosgopekoii (6bisur. Kos-
JopcKoif), YMOuHckoi, 3amagro-Konsckoil, Oxuo-Konbckol, JloBozépckoii; I'PIT Crpoitmarepuanos;
enTpanbHo-Kosibckoi sxcie AUIUY.

6) ['oproro u ['eonornueckoro nactuTyToB KHII Axanemun Hayk Poccun (6p1Bm1. KOAH CCCP),
nHcTUTYTOB Mexanoop, ['mpenmer, I'unpopyna, BUMC, UMP VYkpaunst (r. Cumdeponons), [TUT'XC,
WncturyTa metamnyprun Ypansckoro HII, Kosnopckoro 'OK’a u np. opranuzanuii.

EctecTBeHHO, HE 00O0I/IeHBl BHUMaHUEM M OMyOJMKOBaHHbIE paboThl. CIHMCOK JINTEpaTypshl, PH-
BEJEHHBIN B KOHIIE CBOJIKH, BKJIIOYAET JIUIIb OCHOBHBIE OTYETHI, C KOTOPBIX CIEAYeT HAYMHATH O3HAKOM-
JICHHE C MAaCCHBAMH U MECTOPOXKIEHUSAMH. B Kak71oM 13 OTYETOB, COOTBETCTBEHHO, €CTh M CBOH IepeueHb
(DOHIIOBBIX M OITyOJIMKOBAaHHBIX pa0OT, KOTOPBIE MTPH HEOOXOIUMOCTH MOKHO U3y4nTh. BeceoObemimonuit
nepevyeHb OTYETOB U cTaTeil BpAa i HykeH. OH OyleT CTOJIb TPOMO3AKHM, YTO LieJICHANPAaBICHHO Pado-
TaTh C HUM CTaHET HEBO3MOXKHO. Tak, CIUCOK JHUTEepaTyphl Toabko oaHoro otuéra B.H. [lnuesa (1965)
1o ¢IIOronuTOBOMY MecTtopokaeHuto [lersiisH-Bapa (Byopusippu) Bkitoyaer 76 Ha3BaHWM, a B OTYETE
B.B. Anzens (1975) nepeunciero 106 pa6or.

Kpome moapoOHON XapaKTepHCTHKHA MECTOPOXKACHUH, CBOJIKA COJIEPKUT CBEICHHUS O MPOSIBICHUSIX
Pa3JINYHBIX TUIOB CBIPbs C HEOOJIBIIMMH 3aracaMy WM HU3KHMHU COJACPKaHMUSMH IOJIC3HBIX KOMIIOHEH-
TOB: alaTUT-3TUPUHOBBIX MOPOJI M TMOIICHI-alaTUT-MarHeTUTOBBIX Pyl Typbero m-oBa, peKo3eMenbHBIX
KapOOHATUTOBBIX KU Byopusipeu, ppaHkonuToBbIxX pya CalianinaTsbl U Ap.

B xHure mpuBeneHsl JaHHBIE O XMMCOCTaBE TNIABHBIX MOJE3HBIX MHHEPAJIOB: alaTUTa, MarHeTUTa,
TUTAHOMAarHeTUTa M TIEPOBCKUTA U3 PYIHBIX MUPOKCEHUTOB HECKOIHKUX MAaCCHBOB; TaTYETTOIHTA, THPOX-
nopa, nupkenuta (ycpenrHEHHbIE CONEpKaHUSI OCHOBHBIX KOMITOHEHTOB IO Ka)XXJIOMY MECTOPOXKICHHIO),
KaJbLUPTHUTA, JIyelInTa, OapuTa, onuBruHa U Ap. Kpome Toro, coOpaHbl Bce MMEIOIINECS CBEICHHUS O XUMU-
YECKUX COCTaBaX KOHIIEHTPATOB.

W3 BbILIECKA3aHHOTO CIIELYET, YTO JKEJIArLIUEe O3HAKOMHUTHCSA C IOJE3HOM Harpy3koil MacCHBOB,
MOTYT U3 YHCTOTO JIFOOOIBITCTBA MTPOCMOTPETH YacTh | (HEOOMBIYI0 M HECIOKHYIO), CMEIIO MPOIYCTUTh
gactpb Il (g HecrenmanucTa 3To YUCTOW BOMBI abpakamadpa), a yactu Il u [V n3yunTs BHUMATEIHHO.
O4eBHUIHO, UX 3aMHTEPECYIOT HEOOIBIIHEe 00BEKTHI, HO C OTHOCHTEIBHO OOoraThiMu pyfdamu. Ecim ke peun
MOUAET O CO3JJaHNU HOBBIX PYAHBIX Y3JIOB, J1a e B c1abo OCBOCHHBIX palioHaX, TO 3[eCh Bedyllas pojb
3a rOCyAapCTBOM, KOTOPOE JO0JIKHO SBISATHCS CAMBIM KPYITHBIM KallUTAJIUCTOM B CTpaHe, HO JI0 3TOTO Ha/l0

! B mepro1 iepexo/ia K «CBETIIOMY KalMTalIu3My» (Ha COBETCKOI OCHOBE) OHH JINOO pa3rpoOMIIEHBbI, 00 Jerpa iupoBaId BAUCTYIO.
Cnucok aesiHu# 21oxu nepexozaa KapMa TiarenbHo XpaHHuT. . .
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emé moxuTh. K ToMy BpeMeHH chipbeBas 0a3a merictByromux I'OK’oB MypMaHCKO# 0071aCTH OCKYIEET, a
ropojia-pyIHUKH HauHyT ymuparb. Cell mporecce yke Havyaucs. ..

I'paduueckne mpUIOKEHUS K MHOTOUMCIICHHBIM OTYETaM aBTOPA BBITIOJIHEHHI skeHoi, [lak D.K. —
OeCcCMEHHBIM M HE3aMEHUMBIM IMOMOIITHUKOM Ha MPOTAKCHHUU IIOYTHU BCETO IEpHOaa N3yUCHUSA MACCHUBOB.
E1o xe moarororiieHa rpaduka Kk reMaTruueckoMy ot4éty 1995 r. (yxe B yHUDUITUPOBAHHON CXeMe), OHA JKe
BITOCJICZICTBHH TIEpPEBETIa BECh HA0OP rpapuKH B AIEKTPOHHBIN BUJ JIJIsI KHUTH.

[IpunomIy cnoBa OmaromapHOCTH TeHepanbHOMY aupekropy lleHTpambHO-Kombekoil skcmemurim
B.I1. Iy0siruny, yOenuBIieMy MEHsSI B TOM, YTO TaKas KHHTa «JIOJKHA OBITH» U OKa3aBIIEeMY MOMOIIb TEX-
HUYECKYIO ITOMOIIb IIPU €€ MOATOTOBKE.
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YacTe |. OBLLUME CBEOAEHUA

1. MECTOINOJIO)KEHUE, PASMEPBI, MOP®OJIOT U U ABCOJIOTHBI BO3PACT
IEJIOYHO-YJIBTPAOCHOBHBIX MACCHUBOB

Pacmonoxenne menoaHo-ympTPa0CHOBHBIX MAaCCHBOB ITOKa3aHo Ha puc. 1. Bce onn (kpome Cainan-
JIATBBI) BBIACISIOTCS KOHTPACTHBIMH MOJIOKUTEILHBIMUA aHOMAIHSIMHU Ha a9POMAarHUTHBIX KapTax', a Takke
OJTHO3HAYHO eI (PPUPYIOTCS Ha KOCMOCHUMKaX. MaJjio Toro, Bcerja 00HApYKUBalOTCS KOJIBIIEBBIE CTPYK-
TYpBl U pa3pbIBbI, OKaUMIIsIOIIME UHTPY3uU. [loxoxke, QUKCHPYIOTCS M 30HBI (PEHUTH3ALUH, TTOCKOJIbKY
KOJIbIIa BOKPYT MACCHBOB OTJIMYAIOTCS OT HEM3MEHEHHBIX BMEIIAIOMINX TOPOJ M0 (POTOTOHY. XapaKTepHa
MIPUYPOYEHHOCTD IIEIOYHO-YABTPAOCHOBHBIX WHTPY3UH K KPYTOMAJAIOMIMM CKBO3BCTPYKTYPHBIM TEKTO-
HAYECKUM 30HaM (ITosicaM), YaIre BCEro K TOUKaM IepecedeHus Takux 30H. OCoOeHHO YETKO 3TO BHUIHO
Ha TIpuMepe KpymHbIX MaccuBoB: Kosmop, Byopusipeu, CebnbsiBp, Typuii, Canmaropa. Pazmepsl MmaccuBoB
MpUBEICHBI B Ta0M. 2.

dopma maccuBoB B miane okpyrias (Kosnop, Canmaropa, Cebnbsasp, Cannannarsa, Apukannia,
Ozépnas Bapaka) win sutuncoBuanas (Byopuspsu, Jlecnas Bapaka, [lecounsrit), mpuuéM AIUHHAS OCh
COBIIQJIAET C HAIPABJICHUEM IJIABHOM TEKTOHMUYECKON 30HBI, K KOTOPOM IpuypoueH maccuB. [lo-unomy
BBITJISIAT UHTPY3Usl Typhero m-oBa, MPeaCTaBIISIONas CUCTEMY («CO3BE3/IHe)») HECKOIBKUX COMMKEHHBIX
OKpPYTJIBIX MacCHBOB, TMOJYYHBINUX Jake cBou Ha3BaHus (LleHtpanbrbrii — 20 kB. kM; FOxHBIH — 11,6;
Jletneropckuii — 8,7; Ky3HaBosiOK, 4aCTUYHO CKpBITHINA Ha nHEe KaHmanakickoro 3aiuBa; MIt0C HECKOJIBKO
MEJKHUX caTesIuToB). Keratu, Menkne MacCUBBI-CaTEIUINThI pacpOCTPaHEHbI I0BOJBHO LIMPOKO U €CTh
y Kaxkj0ro maccuBa. He Bce oHU eIié BbISBIICHBI, a M3Y4YCHBI B 11EJIOM O4YeHb C1a00. Tak, CBBIIIE JECATKA
METKUX MHTPY3UH HHOIUTOB 0O0HapykeHO BOkpyT KoBmopa (o 1979 r. mpencTaBisiioch, 9TO CYIIECTBY-
€T BCeTr0 OAWH CaTeJUINT MOJ Ha3BaHueM «Mamsnii KoBmopckuit MaccuB»). MHOKECTBO CTOJb JK€ MEJ-
KHX CaTeJUTUTOB BBIJEIACTCS IO JaHHBIM MarHUTHOW ChEMKHU BOKpyT Cammaropckoro maccuBa. Bomusu
3amaJHbIX TpaHul Byopusipeu oxonTypeH KosBUKCKHH 11€10YHONW MAaccHB, COCTOSIIMN U3 JBYX pa3o0-
MIEHHBIX YacTel. A B 6 KM K BOCTOKY B TOM K€ 30HE CyOIIMPOTHOTO pasioMa eiié B 1958 r. BoisBIcHa ce-
pHsl MEJIKMX KapOOHATHTOBBIX Tell (Tak HaszbiBaeMoe «HamaBapckoe kapOoHaTHTOBOE TI0NE»). HebGombmast
WHTPY3HUSI MEITBTEHTUTOB €CTh B I0)KHOM 0OpamMiieHun JIecHOI Bapaku, XOTsI B CAaMOM MacCHBE KJIACCHYECKHUE
IeJTOYHBIE TIOPOJBI OTCYTCTBYIOT. Jlaxe oxono CasaHnaTBbl (OJHOTO U3 CAMBIX MaJIECHbKHX MAaCCHBOB) IT0
JTAHHBIM MarHUTHOW ChbEMKH BBIJICJIAIOTCS JIBA CATEJNINTa B CEBEPHOM 00paMIICHNH, CIIOKEHHBIE TTPE/IIO0N0-
YKUTEIHHO IIeJI0YHbIMU 1opoaamu. [Ipumepsl TyppuHCKOro MaccuBa v ByopusipBy OKa3bIBaIOT, YTO MEII-
KHE€ MacCUBBI-CITyTHUKU MOTYT OBITH CJIOKEHBI HE TOJBKO MIETOYHBIMHU TIOPOJAMH, HE MPEICTABISIOIINMHE
MPaKTHYECKOr0 MHTEpeca, HO M KapOOHATUTAMHU.

OOpamaroT BHUMaHHe TPU O0IIUE ISl BCEX MACCHBOB reoMOP(OIOrHuecKrue 0COOCHHOCTH:

* B penbede METOYHO-YIBTPAOCHOBHBIE HHTPY3UH BCET/a MPEICTaBISIOT COOON TOJIOTHE BO3BBI-
IMIEHHOCTH (COTKH, Bapaku);

* BHYTPH MacCHBOB WJIH B HETIOCPEACTBEHHOM OJTM30CTH OT HUX 00s3aTEIFHO HAOIIOMatoTCst 00JI0Ta,
03€pa, PeUKH;

* ckajbHble (JOPMBI penbeda 37ech He BCTPEUaroTcs, OOHaXEHHOCTh BCIOAY ILIOXasl, IIUPOKO pas-
BUTBI KOPBI BEIBETPHUBAHHUSL.

! M3-3a O0OJBIIO} 3arpy3KH KHUTH TpauuecKUMU MaTepuaIaMy 3T KapThl HE IPHIIOKEHBI.
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Taoauua 2. Pa3zmepsl, reorpadguyaeckie KOOPIMHATH MACCHBOB, YIATEHHOCTh OT HACEIEHHBIX IyHKTOB, opor, JIDIT

bmwxkaiimmii HacenEHHBIN

NeNe HasBanue ITnowans YR TSIV ——.
ILII. MaccuBa KB. KM Koopaunats! neHTpoB P
C.III B.1.
r. KoBnop
1 Kosnop 40,5 e 30°29 Kosnopckwuii 'OK pa6oraer ¢ 1962 1.
Byopuspsu 18,0 noc. AakyprTH Jo noc. Anakyprru—acdansroBas
2 (¢ Komemxcrm 21,2 Jl0pora, 10 MaCcCUBa—TPyHTOBas
MacCHUBOM) ’ 66°48' 30°07' pora, py ’
noc. Kaitnapst
3 Casnannarsa 5,3 Ectb rpyHTOBast nopora.
66°45' 29°27'
CebmbaBp 17,8 noc. Bepxuerysomciuii UYepes MaccuB MPOXOTUT achaibTo-
4 (c mpasobepexx. 23,0 Boe mocce u JIDI
JaCThIO) ’ 68°42' 32°05' ’
noc. Appukania
5 Adpuxanaa 6,9 Mumo npoxoauT KeJae3Hast Jopora.

67°26' 32°4¢6'

Jlecnas Bapaka XK. cT. Xabo3epo

6 (c CB wactbio nox 9.3 EcTb rpyHTOBas nopora
03€pOM U MeJIbTeN- 12,0 Py pora.
rutamu Ha FO3) 67°24' 33°03'
7 O3épnas Bapaka 0,7 x.J. cT. Xabozepo Ectb rpyHTOBas nopora.
I. AnaTuThl
8 Canmaropa 25,6 Besznexonnas nopora ot I. AaTuThl.
67°18' 33°30'
9  RTT— 43.0 noc. (nopr) Ymba Jlo YMOBI — achanbToBas nopora,
yP ’ 66°35' 3403 1" Jlanee BIOJIb Oepera — rpyHTOBasI.
noc. Kpacnomense
10 Ilecounsbrit 6,4 Hukakux nopor Her.
67°04' 37°06'
11 KangaryOckmit 3,0 r. Kannamakma ‘lepes MaccuB mpoXonuT

ac(anbToBOE MI0CCE.

KpynHble MacCUBBI CO CIIOKHBIM TI'€0JOIMYECKUM CTPOECHHEM XapaKTEPU3YIOTCS U yCIOKHEHHBIM
penbedom (Tabdm. 3). Tak, Ha KoBnope BHENTHSS KObIIeBasi BO3BBIIEHHOCTh ¢ HAMOOJIBIIUMHU aOCOMOTHBI-
MU OTMETKaMH, COCTOSIIAs U3 UHOJIINTOB U ()EHUTOB, CMEHSETCsI OJIHIKe K LIEHTPY MacCuBa y3KUM, MECTaMH
3200JIOYCHHBIM TTOHKEHUEM KOJIBIIEBOM (DOPMBI, @ OJJMBUHUTOBOE AP0 BHOBB CJeTKa MPUIOAHATO. Bo3-
BBIIIEHHOCTHIO BBIJIEISIOCH U allaTUT-MarHETUTOBOE MECTOPOXKICHHE, HA MECTE KOTOPO# ceiyac TiryOoKuit
kapbep. [loutn Ta ke KapTuHa MOBTOpsieTCS U HAa ByopusipBu: 1eHTpaibHas 4acTh MaccuBa — 3TO 3a00J10-
YeHHas JCTPECChs, a KpacBble 30HBI (IETOUHBIC TOPOABI M (PEHHUTHI) — camMble BEICOKHE comku. Ha ¢omne
00J10T HAOIIOAAIOTCS HEOOJBIINE BO3BBIILICHHS, CIOKEHHBIE MAarHETUTOBBIMU PyJaMH U KapOOHAaTHTaMH
(yuactku Tyxra-Bapa, Hecke-Bapa, 3anagubiii). Takum 00pa3oM, 3Ha4UTENbHAS YaCTh MACCHBA HAXOIUTCS
B KOTJIOBHHE, Han0oJIee MOHWKSHHBIC YUYaCTKU KOTOPOI CKPBITHI 1071 03. Byopusipsu'.

O Mopdosiorur KOHTAaKTOB MacCHBOB C BMEIIAIOIIMMH TTOPOJaMU JaHHBIX OueHb Majo. [eodusu-
KM €TUHBI BO MHEHHH, YTO IIEIOYHO-YIBTPAOCHOBHBIE HHTPY3HH MPEICTABISIOT cOOO0W KPYTOMaJaroIue
TpyO00Opa3Hble Tena, yXOAsIIe KOPHIMHU B MaHTHIO. KOHTaKTOBBIE 30HBI HCCIIEI0BAHBI CIA00 U BCKPBITHI

! «Byopwusipuy» B miepeBojie ¢ hunckoro — «IopHOE 03epo».
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Taoauna 3. Xapaxrepuctuka penbeda i THIPOCETH MIET0THO-YABTPA0CHOBHBIX MaCCHBOB

[IpeBbiieHue Has MakcumanbHas
NeNe Hazpanue o ..
OKpY’KaroIeH abcomroTHas HasBanue pek u 03€p.
TLII. MacCHBOB
MECTHOCTBIO, M OTMETKa, M
1 Koszop 110 220 453 Os. .KOleop (HBIHE HAIOJIOBHHY 3aChIIaH-
Hoe; p. Konopa).
2 Byopuspsu 70 — 190 370 O3. Byopwusipsu (abc. otm. 174 m).
3 Cauianiarsa 70 — 90 360 Peuxu Kankkuxapa u Cannannarsa,
00paMIISTIOIIIE MACCHB.
4 CeOmbsBp 10 90 107 P. Tynmoma (abc. oM. ype3a Boasl 16,8 m).
5 Adpuxanna 130 - 150 290 Xabo3épckas ryda 03. Imannpa
6 Jlecnas Bapaka | mo 118 245 0O3. b. Caiirozepo

Heckonbko 0e3bIMSHHBIX 03ED, COeu-
7 O3épnas Bapaka | 10 80 240 HAIOILMXCS PEUKOM, BIIAJAIOIIEH B 03€pO
b. Caiirosepo.

8 Canmaropa 160 - 210 309 Ozépa I'pszubie, Llyune.

03. Maxkomckoe, ['onblieso,
173 Jlerneropckoe u ap.; Kanpanakmckuit
3asuB benoro mopst.

80-173

9 TypbuHCKHIA
HaJl ypOBHEM MOPS

38 — 45 Hag ypoBHEM 208 Heb6omnbI110e 03epo BHYTpH MaccuBa U

10 Ilecounsrit o M .
OKpYX. 00T0T BBITCKAIONIHNI 13 Hero pydel [lecounslit.

11 | Kaggaryockmit | Tloutn He BhIIEISETCS I'y6a Kanna (Kanmanakmickuil 3aimB).

JIMIIb Ha caMbIX n3y4yeHHbIX MaccuBax (Kosmop, Byopuspsu, Camiannarsa, CeOnbsBp) ¢ IOMOIIBIO KaHAB
1 MEJIKMX KapTUPOBOYHBIX CKBaXKHH. [ TyOokue (1o 1,5 — 2 kM) cKBaskuHBI, MpoOypeHHbie Ha KoBrnopckom
armaTUT-MarHeTUTOBOM MECTOPOKICHHUH, SIMHUYHBIC 13 KOTOPBIX BCKPHUIH KOHTAKT UHOIUTOB C ()CHUTAMH
(B 4acTHOCTH, CKB. 2—CTp), MOJATBEPKAAIOT BHIBOABI reopU3NKOB. C YBEPEHHOCTHIO MOXKHO CKa3aTh, YTO JI0
DIyOuHBI 1 KM HUKAaKHX CyLIECTBEHHBIX U3MEHEHU B F€0JIOTHUYECKOM CTPOCHUH MAaCCUBOB HE IPOUCXOIUT.

I[To H.A. ComnonoBy (1985), myouna dhopMupoBaHUs MEITOYHO-YIBTPAOCHOBHBIX MAaCCHBOB CO-
CTaBJsIeT He MeHee 2—6 KM, a OpyAeHelble KapOOHATUTHI MPHUCYIIH, IO €ro MHEHHUIO, TIyOnHaM 4—7 KM.
[To A.A. Kyxapenxo (1971), 60nbpIIMHCTBO 3THX HHTPY3Ui Ha KonmbckoM m-oBe GpopMupoBamnch Ha I1you-
Hax 2,5-3 kM. [IpuBenénubie HUQPHI, KaK cleIyeT U3 TEKCTOB Pa3IMYHBIX CBOJOK, OCHOBAaHBI HA N3YYCHUH
COBpPEMEHHBIX IPO3UOHHBIX CPE30B, HO MOYTH HE paccMaTpUBajICs BOMPOC, a YTO OBUIO BHIINIE W HE SBIIS-
JIUCH JTU MIENOYHO-YIBTPAOCHOBHBIE MAaCCHUBHI ByJKaHaMH OTKpbIToro Tumna. A.A. EnpsaoB (1972) mpsmo
MUILET, YTO — MOHATHS «[IyOMHA 3PO3MOHHOTO Cpe3ay M «IIyOnHa (YOPMHUPOBAHUS» JaBHO YKOPEHHIUCH
KaK TOX/IECTBEHHBIE, UTO, €CTECTBEHHO, HeBepHO. Ha Bompoc o ToM, «4To ke ObUIN BbIIIE», KOCBEHHO OTBE-
YaroT Pe3ybTaThl U3YYCHHUS CAMBIX MOJIOJIBIX KapOOHATUTOBBIX KOMIUIEKCOB. Tak, B AQprKe U3BECTHBI U3-
BEpKCHHBIC KapOOHATHUTHI B KpaTepax HEKOTOPHIX BYJIKAHOB 3aMOWH, ITOTOKH KapOOHATUTOBBIX JIaB B YTaH-
IIe ¥, HaKOHETl, KapOOHATUTOBBI BYJIKaH, N3BEPraBIINiics B ocieaauii pas B 1960 1. (c6. «KapOboHaTHTH,
1969, c. 142). JlaBoBble KapOOHATHTOBBIE ITOJISI HMKHEUETBEPTHYHOTO BO3pacTa oOHapyxeHbl B Hemane
(B.A. Tamanos, 1976). B 1975-76 rT. coBeTCKUMU crielnanucTaMu B A(raHuCcTaHe BBISIBICHO YPaHOBOE
MECTOpOKAeHHEe XaHHEIINH B MpeAeaax KapOOHATUTOBOIO BYJIKaHO-TUTYTOHUYECKOTO KOMILIIEKCA TOTO Ke
Bo3pacTta (700 Teic. eT)'.

Cronb ke npobieMaTHuHBIMU (Kak U TeMa «IyOuHa (OpMHUpPOBaHUS») SIBISIOTCS PACCYKICHHUS O
BEPTUKAIILHOW 30HAIBHOCTH INEIOYHO-YABTPAOCHOBHBIX MHTPY3uH. IIpenmonaraercs, yTo KapOOHATHTHI
MIPUCYIIN BEPXHUM 4acTAxX MaccuBoB. C mIyOMHOM OHM OyIyT MOCTENEHHO CMEHATHCS MHOIUTAaMU, a e
HIDKE IIEI0YHbIE TOPOABI HAUHYT yCTynars Mecto runepoaszuraM. OOCyKIaTh 3Ty THIIOTE3y MOXKHO J0JITO
U HE B paMKax JaHHOW KHUTH. B HEKOTOpPBIX 0myOnrMKOBaHHBIX paboTax, IEPEeYUCICHHBIX B CIIMCKE JIUTEPa-
TYpBI, TUTIOCHl 1 MUHYCBI TaKOH TUIOTE3bl Pa3OUparoTcs 10CTaTOuYHO MoApoOHO (B yacTHOCTH, A.A. Enbs-
HOB €€ OTBEpraer).

' B.T. Uepemuusia u I'K. Epémenxo (1976).
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Bce ménouno-ynsrpaocHOBHBIE MaccuBbI KoIbCKOTO T-0Ba (Kak ¥ OONBITMHCTBO MAacCHBOB MOA00-
HOTO THTIA BOOOIIE) 00JIaaf0T KOHIIEHTPUIECKOH 30HaTbHOCTEI0. 110 0COOEHHOCTSIM BHYTPEHHETO CTpOe-
HUSI HEKOTOPBIE UCCIIEI0BATENH MBITAINCH BBIACISATH MACCUBBI C TIPSIMON 30HAITBHOCTBIO (MOJIOIBIE TOPO/IBI
pacrionararorcs 1o nepugepun MaccuBa, IPEBHUE — B LIEHTPE) U ¢ 00paTHOH (MOJIO/IbIE MTOPOABI 3aJIeTal0T
BO BHYTPEHHHX YaCTAX M OKANMIISIOTCS Oojiee APEBHHMH), XOTS TYT K€ OTOBapUBAIOTCS, YTO Hambolee
pactpoCTpaHEHHBIM ABJSETCS CMEIIAHHBIA THIT 30HAJBHOCTH. SIpKre mpuMepsl 00paTHON 30HATBHOCTH
— Camnannarea u Canmmaropa, a K MacCUBaM C IPSMOM 30HATbHOCTBIO C HEKOTOPBIMH OTOBOPKAMHU MOYKHO
otHectu KoBrop. CMemaHHbIi THIT AEHCTBUTENBHO MPeodIagaet, NpudéM CTPOHHYIO KapTHHY, KaK TpaBH-
JI0, HapyIAIOT KapOOHATUTHI U MX IPOU3BOIHBIE, TOBEJCHUE KOTOPHIX Hempeackazyemo. Ha CeOnbsspe,
Byopusipsu, LlenTpansHoM MaccuBe Typbero n-oBa u Ha ToM ke KoBaope kapOOHATUTHI 0CBauBaIOT JHOObIE
mpocTpancTBa. BeTpeualoTcss oHM BO BHYTPEHHUX M KPAEBBIX YacTAX MAaCCHBOB BO BCEX Ooiee IPEeBHUX MO-
pomax 0e3 UCKITIOYeHHNS, a TAK)KE BBIXOMAT 32 MPEJIeNTbl MHTPY3UH BO BMeNIaromye (peHnTsI, mogdac oopasys
CeKyIlre KOHTAKTHI ¢ mionuTtamu. [Ipu 3TOM, OHAKO, armaTUT-MarHeTUTOBBIE PY/IBI, SBIISSACH MEJIaHOKpa-
TOBBIMH NPOU3BOJHBIMHM KapOOHATUTOB, BCETa OCTAIOTCS B MpeAeax WHTPY3HH, 000coOIsICh 0OBIYHO B
30HE KOHTAKTa HHOIMUTOB C TUTIEpOa3uTaMH M IPEAIIOYHTAs TOYEMY-TO F0XKHbIe (aHru MaccruBos (Kosmop,
Byopusipsu, Llentpansasiii MmaccuB Typnero m-osa). Tonbko Ha CeOnbsBpe amaTUT-MarHETUTOBBIC PYIbI
00pa3yloT pa3po3HEHHbBIE MEJIKHE MTOKOOOPA3HbIE TeNa, PACCPEA0TOUEHHBIE TI0 BCEH 3aJI€KU N3MEHEHHBIX
rutnepoa3uToB.

ITo mopcuéram A.A. @posnosa (1975) u3 200 U3BECTHBIX HA TUTAHETE MIETOYHO-YIBTPAOCHOBHBIX MacC-
cuBoB (100 u3 kotopsix B Adpuke) 7% BO3HUKIM B ToKeMOpuiickuii nepuon, 26% — B naneozoe, 31% —
B Me3030¢, 36% — B kaitHo30¢. Bee maccuBbl Kosibckoro 1-oBa BO3HUKIIU B I1ajie030¢ (KaJeIoHCKasl 3110Xa).
Ab6comrotasiii BozpacT KoBmopa u Byopusapsu cocrapnsier 600-400 miH. meT, MaccuBoB Typbero m-oBa —
355-360 mmn. et (Kyxapenko u mp., 1971). ®opmupoBanne HanOojee CIOKHBIX MAaCCHBOB OXBATHIBACT
MIPOMEKYTKH B IECATKH MJIH. JeT. Tak, mo nanaeiM B.A. KoHOHOBOIT («Marmariudeckue TOpHbIe TIOPOJIBD»,
1984), Bozpact paznmuuHbIX mopox Kosaopa ciemyrommuii:

e WHOJWUTHI BHEIIHETO Konbia — 500 MITH. NeT;
*  CIIOIHUCTO-TUOCHJIOBEIC MeTacoMaTuThI — 400—430 MutH. JeT;
*  xapOonarutsl — 380400 MiH. JeT.

[Tpu onpenenenun abCOMIOTHOTO BO3pacTa UCIIONIB30BaJICS B 0cHOBHOM K-Ar meton (1o Hedenuny u
CIIIO/IaM ), PEXKE — TeIUEBBIN (110 LIOPIOMHUTY).

2. 9TAIIbI UCCJIEJJOBAHUI

JlaTel OTKPBITHS MIETOYHO-YIBTPA0CHOBHBIX MACCHBOB M (DaMIJIMH MEPBOOTKPHIBATEIICH MPUBEICHBI
B Ta0J1. 4 B KOHIIE IMIaBbl. B HCTOpUM M3yUeHHS ITUX UHTPY3UH OTUETIMBO MPOCMATPHBAIOTCS TPH dTara:

o 1950 roga. beccuctemHoe u3ydeHue, CiiydailHble HaXOAKH, CAMHUYHBIC CIICIIMATA3UPOBAHHBIC
paboThI IO OIEHKE U Pa3Be/Ke, JIOKAILHOE MPOBE/ICHHE HA3EMHBIX Te0(PH3HIECKIX PadOT B TIpe/ieNnax HH-
Tpy3uil. B KoHIIEe mepuoga — a3poMarHuTHas ChEMKA M PETMOHANIbHBIC IpaBUMeTpUUeckue padoTsl. Hecmo-
TPsI Ha CIIOHTAHHBIA XapakTep padoT, B 3TOT HEPHOJ BHISIBICHO OOJIBIIMHCTBO MacCUBOB KoJbckoro m-oa
(xpome Camnannarssl 1 Kannaryockoro). OGHapy»XeHO M HECKOJIBKO MECTOPOXKICHHH, & UMEHHO:

* MarHe3uaJibHBIX OTHEYIOPOB U THTAHOMAaTrHETUTOBBIX OMMBUHUTOB Ha JlecHol Bapake (B.A. Ada-

HaChEB);

* TEPOBCKUT-TUTAHOMArHETUTOBBIX pyd Ha Adpukanne (b.M. Kynnerckuii, B.A. Adanaceses);

* amaruT-marHeTuToBBIX pya Ha KoBnope (K.M. Kommir).

BrisiBIeHHBIE MECTOPOXKICHHUST HAualld pa3padaThIiBaThCs, U NEPBbIe OTYETHI OBUTM MPEACTABICHBI B
BK3 (1. e. «Bcecoro3nyro KomuccHio 1o 3amacamy). [lepserit mporokon BK3 o yTBepkaeHIIO 3amacoB Mar-
He3HaJIbHBIX OTHEYNOPOB Xabo3epckoro MmectopoxkaeHus (T. e. JlecHol Bapaku) natupoBaH Hayanom 1941 r.
(B.A. AdanacbeeB). B 1946 rony yrBepk/eHbI 3amackl MaraeTuToBbIX py Komopa (I'M. KpacHoBckuii, o

pe3ynbraTam mojeBbix padot 1940-1941 rr.), a B 1950 . mepOBCKUT-THTAHOMArHETUTOBBIX pyl AdprkaHn-
16l (M.C. AdanaceeB).
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B 1948-50 rr. mpoBenena qopas3seika KoBaopckoro »Kejae30pyaHOro MeCTOPOXKICHUS ¢ ITOBTOPHBIM
BbixozoM B BK3 (B.M. Hamoromko, A.C. Muxenues). Ha 6a3e 3Tux 3amacoB ¥ Ha4aJIoCh CTPOUTEIHCTBO
Kosnopckoro 'OK’a.

2.1951-1971 rr. JletansHoe U BcecTOpoHHEE H3ydeHne KoBnopckoro MaccuBa, OTKpbITHE BEPMUKY-
JIUTOBOTO U ()JIOTOIMTUTOBOTO MECTOPOXKICHHI, TPOMBIIIJICHHBIX CKOTUICHUH TaHTaJI0-HHO0ATOB B KapOoHa-
TUTOBBIX KoMITiekcax Kosnopa u Byopusipsu, nepeoriernka KoBaopckoro sxene3opyJHOro MeCTOPOKACHNUS.
ITpoBeneHne MOMCKOBBIX pabOT HA BEPMUKYJIUT-(IIOrONUTOBBIE CIOABI HA IpyTrux Maccusax (Byopusipsy,
CebnbsBp). bonbiioil nHTEpec K MaccuBaM HPOSIBUIM B 3TOT MEPUOJ M HAYYHO-HCCIEAOBATEIbCKUE Op-
ra"uzanuu: JIeHuHrpagackuil rocyaapctBeHHbI yHuBepeutet (JII'Y), Jlennnrpanckuil ropHbIi HHCTUTYT
(JIT'N), Konbekwmii pumman AH CCCP, BUMC, UMI'PD, UT'EM, BCEI'EU u ap. B 1965 r. onyGnuko-
BaHa repBasi o0mpHas MoHOrpadus 1Mo mEIOYHO-YJIBTPAOCHOBHBIM MaccuBaM (A.A. Kyxapenko u np.),
a B 1969 r. — emé oxna, mocsménHas Toasko Kosmopy (B.M. TepHoBoii u ap.).

B 3TOT nepuoi OTKpHITHI:

* BEpPMHKYIUTOBOE MecTopoxaeHne Kommopa, mepBoe B crpane (19551 — K.H. Csuranbckas,
E.B. CBupckas, a ¢ 1960 . — B.I. TepHoBo}¥1);

* ¢noronuroBoe MectopoxkaeHue Kosnopa, kpynueiiee B mupe (1960 r—b.U. Cynumos, B.1. Tep-
HOBOH);

* pearkoMeTaibHbIe KapOoHaTuThl Byopusipsu (1956—1958 1. — monckoBo-pa3Be10YHbIC PA0OTHI HA
Hroowii, B.JI. boraTeipés);

* (pnoronuroBoe mecropoxienue llersiisa-Bapa (1961-1964 rr. — B.H. IlnueB) Ha maccuBe Byopu-
APBH M aHAJOTHM4YHOE ke MecTopokaeHue Ha Cebnpsaspe (1961t — B.H. Ilnues; 1962 1. — b.1. Cynaumos;
1964 1. — b.B. I'y6auén);

* TEPOBCKUT-TUTAHOMATHETUTOBBIE MECTOPOXKICHUS 3amaaHoro ydactka Byopuspsu (A.U. bora-
uéB, 1954 1) u CebnpsiBpa (B.E. Pomanos, 1956rT.).

Kpome Toro, Obin oOHapyxeH MaccuB CaiiaHiarBa, HauyaTbl IUIOLIAJHBIE ITOMCKOBBIE PAaOOTHI Ha
TypbseMm -0Be, U3yUECHBI C TOMOLIbIO OypeHus pyaHble OJIMBUHUTHI KOB1Opa ¢ HUKEICHOCHBIM MarHeTUTOM,
Ha KOTOPBIX K ?TOMY MOMEHTY Y>K€ ObLJI IOCTPOEH TOPOJI, YCTAHOBICHO MPOMBIIIJICHHOE 3HAYCHHUE araThT-
mraddenutoBbix kop BeiBeTpuBanus Kosnopa (b.1. CynuMoB), a Takke KapOOHATHTOB, KaK OS/THBIX araTu-
TOBBIX pyJl. K 3TOMy BpeMeHM BBISICHUIIOCH, YTO CyMMapHBIE pecypchl KapOOHAaTUTOB Ha MaccuBax Kosmop,
Byopusipsu u CeObsiBp COCTaBIISIOT HECKOIBKO MJIPA. TOHH.

B 1971 1. 3aBepuieHa KOpeHHas EPeoneHKa KOMIUIEKCHBIX allaTUT-MarHeTUTOBBIX pyn Kosmopckoro
mectopoxkaeaus (b.1. Cymuvos, b.B. AdanackeB u np.). Ha Gamanc ObITH TIOCTaBIICHBI 3amachl XKelesa,
dbocdopa, upkoHusi, TaHTaa, HHOOUS U ypaHa'. [Tocie nouru HenpepsiBHOTO 38-neTHero usydyeHus Kopmo-
pa moTeHuraNIbHble BO3MOKHOCTH 3TOro Maccusa K 1971 1. Obutn ucyepnansl. B ganpHeiieM npoBoANUTCS
JIMIIb IOM3yUYCHNE BBISBICHHBIX MECTOPOXKICHUH, KOTOpOE OyAET MPOJOIKATHCS, O4EBUAHO, €LIE MHOTO JIET.

3.1972-1989 rr. B 1972 r. 6b1na coctaBnena «IIporpaMmma KOMIUIEKCHOTO T€0JIOTO-Te0(QH3HYECKOT0
M3Yy4EHHUs MacCHBOB IIEIOYHO-YIbTPaoCHOBHBIX moposa Kapemno-Konsckoro pernona» (B.M. Tepnosoid,
b.B. Adanacwes, JI.H. JImutpues u ap.), B KOTOpOi HanOojee MEPCIEKTUBHBIMU O0BEKTaMU MTPU3HAHBI
(mommmo Kormopa) maccussr Byopuspsu, CebnbsaBp n Cammmamnarsa. B 1972—-1975 1T. Ha cemu MaccuBax
(ucxumrouas n3ydeHHsle Kopnop u TypbrHCKHH, a TakkKe HaXOAIIyIOCs B morpan3one CayuiaHinaTBy) Obiia
MpOBEJICHa rpaBUMarHuTHas chémka M-6a 1:50 000 (B.B. Anzens, M.M. Kanunkun). B 1974 r. Mypmasn-
ckoii ['PD opranuzoBana craunonapnas 3anagHo-Konsckast I'PIL, a B 1973 r. Umannposckas ['PI1 navana
reojioropassezioutbie padoTel Ha CebnbsiBpe. B Teuenue 1972—1988 rT. eTajibHO U3yUeHbBI BhISBICHHbBIE HA
9TUX MacCHBaX MECTOPOXKIEHUS, 0OOHAPYKEHBI M OTICHEHbI HOBBIC, B TOM YHCIIE:

*  amaTUT-CHJIMKATHBIE, PEeIKOMETAIbHO-aaTUT-MarHETUTOBBIE PYABl M alaTHT-BEPMUKYIHTOBBIC
kopbl BeIBeTpuBaHmMs CeOmbsBpa (FO.A. IlomkomaeB— IMOWCKOBBIE W ITOMCKOBO-OIICHOYHBIE PAOOTHI
1973-1979 rr.; b.B. AdanackeB — mpenBapuTenbHas pa3Be/iKa amaTUT-CHIMKATHBIX Pyl M MOHUCKOBO-
OLIGHOYHBIC PaOOTHI HA peIKOMETaIbHbIX pynax LlenrpansHoii 30861, 1980—-1984 r1);

*  HuOOHMeBble (HMMPOXJIOP-ITYCIIUTOBBIE) KapOOHATUTHI, OapUT-CUAEPUTOBBIC pyIbl, OapuT-
JMMOHHUTOBBIE KOpbl BhiBeTpuBanusi Cannannarsel. (b.B. AdanaceeB, C.A. Muxasnmuc — NMOUCKOBBIE H
MTOMCKOBO-OIICHOUHBIE paboThl 19781988 T.);

' B 1982 1. peaikOMeTaIbHBIE PY/IbI TAK HA3bIBAEMON «AHOMAJILHON 30HBD) C GalaHCa CHSITHI.
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* aIaTHUT-MarHETUTOBBIE, PEIKOMETAILHO-AIATUT-MarHeTUTOBBIE PY/bl U allaTUTOHOCHBIE KapOOoHa-
tuthl TyxTa-Bapsl (b.B. Adanacwkes, H.W. buayk u np. — npensapurenpras pa3senka 1974—1979 rr);

* peaKoMeTallbHbIe (TaHTaNo-HHOOHueBkIe) kKapOonaTuTel Hecke-Bapso! (b.B. AdanacheB — MOMCKOBO-
oIleHOUHBIC PaboThl 1986—1989 rT.);

* IEPOBCKUT-TUTAHOMAarHETUTOBBIC U allaTUT-CUIMKATHBIC Py/Ibl 3armagHoro yuyacTka Maccusa Byo-
pusipeu (b.B. AdanacseB — morckoBo-ornieHoYHbIE padoThl 1979—-1981 10);

* Oorarbie HHOOMEBBIC pynbl yyacTka Hecke-Bapa (b.B. Adanacees, C.A. Muxasnuc — npeasapu-
TeNbHAs pa3BeaKa YeThIPEX PYAHBIX TeJ ¢ yTBepkaeHueM 3amacoB B [[K3 Munnsetmera 1 Munreo CCCP,
1985-1986 rr.).

B miporiecce reonoropa3BeiouHbIX paboT 3-T0 3Tara BBISBICHBI OONBIIUE 3aMachl alaTUTOBBIX PYI
Ha Cebmpaspe (1,9 mupa. T no riryounsr 450 M), OIIEHEHO OJHO M3 CaMBIX CIOXKHBIX 110 TE€OJOTHIECKOMY
CTPOCHHUIO MECTOPOXKACHUE PeAKOMETaNbHBIX KapOonatuToB Hecke-Bapa. Ilpu 3TOM BBIACHMIIOCH, YTO 3a-
Mackl PeIKOMETAIBHBIX pya, noacuutanusie B 1959 . B.JI. borareipésbimM cocrtaBisiim Bcero 4% ot Toro,
4TO eCTh B Hejpax. OOHAPYKEHbI HOBBIC PY/IHBIC Tea C HEPaJIMOAKTHUBHBIM (TOUHEE, CJIa00 aKTUBHBIM)
nupoxijopoM. Takum o6pazom, Hecke-Bapa Boluta B pa3ps/ KPyITHBIX MECTOPOXKACHNN HHOOWS 1 TaHTaJa.
bapur u nyemnT orMedanuce B kapOoHatutax CajulaHJIaTBbl M PaHEe, HO MPOMBIIUIEHHAs LEHHOCTh UX
YCTaHOBJICHA JIMIIB B Mpolecce padoT 3-ro 3rana. MecTopokaeHus: 0apuT-CUIEPUTOBBIX Py U HHOOUe-
BbIX kapOoHaTuTOB CaliaHaaTBbl TAKKE OKa3aJuCh BEChbMa 3HAYUTEIILHBIMU 110 3anacaM. [IpoMbinuieHHbIE
CKOILIEHMS JIy€LIUTa JI0 CUX MOp BOOOIE HUIJIE HE BCTpedanuch. Munepan conepxut 74% Nb,O, u npak-
TUYECKHU HEaKTHBEH.

B 3-i1 aran 3HauuTenpHas (€CiU HE BeIylas) pojib ObUIa OTBEJCHA JTAOOPATOPHBIM TEXHOJIOTHYE-
CKHM HCCJIC/IOBaHUSAM, T. €. pa3paboTke d(PPEKTUBHBIX CXEM OOOralleHHsI CIOKHBIX KOMILICKCHBIX PYII,
0COOEHHO peIKOMETalbHBIX. B nTOre mosydeHsl KOHOULMOHHBIE KOHLEHTPAThl HUOOUS (TIHPOXJIOPOBbIE
Y IAPOXJIOP-ITyCITUTOBBIC), TAHTAIA U HHOOWS (TaTYETTONUTOBBIN), IIMPKOHUS (OaIIeenToBbIH), OapuTa,
armaTuTa, MarHeTuTa, BepMHUKyauTa (u3 kop CeOnbsaBpa), XalbKomupuTa (U3 anatutoBblx pyn CebabsBpa),
a TaKKe KaJIbIUTOBBIC KOHLEHTPAThl U3 KapOoHaTuToB. bapuToBble koHLEeHTpaThl CanjaHaaTBbl IPU BbI-
COKOM HM3BJICUCHHH YAaJOCh TOIYYUTh KaK U3 KOPEHHBIX Py, TaK U U3 KOP BBIBETPUBAHMS. 3aTeM OapuTO-
BbIC YTSDKEJIUTENN N3YUCHBI B TPECTE K APKTUKMOpHE(TEra3pa3pe/ikay U KauecTBO X MIPU3HAHO HAa YPOBHE
UMIOPTHBIX. JJIs1 peAKOMeTaNbHBIX Py pa3padoTaHbl METOBI IIPEABAPUTEIILHOIO 000raleHus! (TIOKYCKO-
BOM cenapanyuy) B pa3iMyHbIX BapHaHTax: [0 NPUPOJHON PagMoOaKTHBHOCTH (A7l TaTYETTOIUT-araTHUT-
MarHeTUTOBBIX pyA TyxTa-Bapbl), 110 TOPUIO W ypaHy (Ul pa3ieieHUs] PEAKOMETAbHBIX KapOOHATHTOB
Hecke-Bapbl Ha raT4eTTONMTOBBIA M THPOXJIOPOBBINA MPOAYKTHI), B PEHTTCHPAAMOMETPUICCKOM BapHaHTE
(st oboramieHus: HepaaroakTUBHBIX pya Hecke-Bapel u Cannnannarsel). Hanbonee ynauneie cxembl obora-
HICHUS pa3pabdoTaHbl HHCTUTYTAMU:

* T'mpenmet (JI.b. Uuctos, F0.JI. 3yosaun, H.C. bapcykoBa u ap. — penkoMeTanbHbIe pynbl Tyxra-
Bapel, Hecke-Baphl, CaiaHiaTBhl);

» Mexano6p (T.M. Tacuna — 6aputoBsie pyasl Camannarssl; JI.B. CMupHOBa — anaTuT-CHIINKaTHBIE
pyzst CebnbsiBpa; T.I1. CopoknHa — anaTuT-MarHeTUTOBBIE pyAbl TyXTa-Bapbl);

* UMP, . Cumpeponons (C.A. Tuxonos, A.I. lnsiuésa, ['K. Epémenko — anatur-cuiankaTHble pybl
CebnbsiBpa 1 kapOoHaTuThl TyXTa-Bapbl);

* BUMC (O.A. Apxunos, C.C. I'yceB — moKyckoBasl cernaparusi peAKoMeTanbHbIX pys TyxTa-Bapsl,
Hecke-Bapsi, CeOnbsiBpa, Caianiarea.

[To BceM mecTopokaeHUSIM (MCKIIOUas 3amaaueiii yaactok Byopuspsu) coctasinensl TOC u TOO.
Pacuérel mokazamnm, 4yTo pa3pabdoTka BCEX MECTOPOXKACHUN MPUOBITIbHA, XOTS peHTA0eNbHOCTh, KaK MpaBU-
10, HIDKE TpeOyeMoii. DTOT HeJIOCTaTOK YCTPAHUM TIPH yCOBEPIIEHCTBOBAHUH CXeM 000TaIeHNS 1, TIPEXKIE
BCETO, MIPH MMOBBIIICHUH U3BICYCHUS, TEM OOJIee YTO PE3EPBhI €CTh'.

Crenyromuii (4-i1 dTam) W3y4deHws] OyIeT CBsI3aH yKe C pa3paOdOTKOW MEPEUUCICHHBIX MECTOPOK-
JIeHuid (ITpH OHOBPEMEHHOM JI0pa3Belke), T. €. OyIeT 3aBUCETh OT 3asSBOK Ha HKCILTyaTaI[MI0 KOHKPETHBIX
MECTOPOKAECHUH.

! PazymeeTcst, CeroiHsi BCe TEXHUKO-DKOHOMHYECKHE PACYEThI COBETCKOTO MEPHO/IA MPEICTBISIOT JIMIIB HCTOPUYECKUI HHTEpeC.
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YacTs Il. FEOJNIOrO-NETPOrPA®UYECKUN OYEPK

Ilepeyenp miaBHEHIINX Pa3HOBUAHOCTEN MOPOA MO KAXKIOMY MAacCHUBY NpHUBENEH B Tadi. 5. M3 reo-
Jorugeckux kapt (puc. 2—11) u Tabmn. 5 BUAHO, YTO OMMHAKOBBIX FITH XOTS OBl OIM3KUX TIO TEOJIOTHIECKOMY
CTPOCHHIO MaCCUBOB HET M KAK-TO CIPYIITHPOBATH HX MO CTEIICHHU CXOXKECTH HEBO3MOXKHO'.

OO6uwme uepts! ecTh y MaccuBoB Kosnop u ByopusipBu: Ha 000X MHOTO pa3HbIX KapOOHATUTOB, €CTh
arnaTUT-MarHeTUTOBBIC PYyAbl, BKIIIOYAsl PeAKOMETalbHbIe. B 000MX ciydasx pynHble 3ajeXH pacrojara-
I0TCSI B IOYKHBIX YacTsIX MaCCHBOB Ha KOHTAKTe MHOJUTOB ¢ Tuniepbasutamu. B To sxe Bpemst Ha Byopusipsu
OTCYTCTBYIOT MEJIMITUTOBBIE U CKAPHOIIOIOOHBIE MTOPO/IbI, HET OJIMBUHHUTOB, HO 3aTO BO BCEH MOIHOTE Mpe/I-
CTaBJICHBI PyAHbIE TUPOKCEHUTHI, & PEAKOMETAIbHBIE KapOOHATUTHI 00Pa3yIOT CaMOCTOSTEIHHOE KPYITHOE
MecTtopokaenre. Ha o0omx MacchBax €CTh MECTOPOXKIEHHUS (JIOTONHUTa, HO C(HOPMHPOBAINCH OHH, KaK
OyzeT MoKa3aHo HUXKE, B pa3HbIC TAllbl.

CkapHONO100HbBIE, METMITUTOBBIEC U MOHTHYEIUTUTOBBIE TOPOBI €CTh TOJIBKO TaM, I/I€ IPUCYTCTBYIOT
TypesauThl: Ha KoBnope, Typeunckom u Canmarope. Ho Ha 3TOM M KOHYaeTCs CXOACTBO MEPEUHCIIEHHBIX
MaccuBoB. B ommune ot Kosnopa, Ha TyphHHCKOM MaccuBe KapOOHATHUTHI pa3BUTHI O4EHb ciabo, a Ha
Canmarope uX NPaKTU4EKH HET.

Ce0bnbsiBp BOOOIIE CPaBHUTH HE € YeM. OT BCeX OCTAIBHBIX €r0 OTIMYAeT LIMPOKOMAcIITaOHOE pa3-
BUTHE allaTUTU3WPOBAHHBIX TUIEPOa3UTOB. MENMINTOBBIC OPOABI 3/1€Ch HEU3BECTHBI, KAPOOHATUTOBBIH
KOMIUIEKC MPEJICTaBIEH BeCbMa IOJHO, €CTh U alaTUT-MarHeTUTOBBIE PY/ABI, OHAKO 3TO HE KOMITAKTHAas
3anexp, kak Ha KoBnope nnu Byopuspsu, a Menkue mMTOKH, BCTPEUAIOLIUXCS B pa3HbIX MECTaX MacCHBa.

ITo ¢opme n pazmepaM CXOIHBI cCaMble MEJIKHE CYIIECTBEHHO MAOIUTOBbIE MaccuBbl: CalljaHiarsa
u O3épHas Bapaka. Ho B simpe nepBoro 3aieraroT Mo3AHNue KapOOHATUTHI, ¢ KOTOPBIMH CBA3aHO HECKOJIBKO
MECTOPOXKICHHH, a B AIpe BTOPOr0 — MPAKTHUECKU «ITYCThIE» MUPOKCEHUTHI, N3MEHEHHBIC B Pa3INIHOM
CTETEHH.

Adpukanna u JlecHas Bapaka cJIOKEHBI IPEUMYIIECTBEHHO THIIEPOa3UTaMu, B YeM M 3aKJIF0YaeTCs
ux cxoncTBo. OHAKO TepPBbIii B OCHOBHOM NMHPOKCEHUTOBBIM, a Ha BTOPOM PE3KO MPeodaaioT OJMBU-
HUTHL. COOTBETCTBEHHO, W TIOJIE3HBIE HCKOTIaeMble Ha KaKa0M cBoH. 1o pasmepam u poiu rumnepba3uToB
MMEHHO K 3TUM MaccHBaM Oimxe Bcero cTouT Ilecounslii, HO H3y4YeH OH CTOJIb IJIOXO, YTO CPAaBHUBATH €I0
¢ 4eM-To HekoppekTHo. Emé mensme gannbix o Kangaryockom maccuse. KoHTakThl MaccuBa ¢ BMeEILao-
IIMMH apXeHCKMMM THecaMU Ha 3HAUUTEJILHOM MPOTSHKEHUHM HAaXOJATCS O] BOJAOW MPUIIETAOMIMX 03Ep
u Kanna-ry0sl 1 1o cyiie IpocieKUBarOTCs JUIIb Ha 3arajie 1 1ore (1 TO YaCTHYHO), TeM He MEHee pH-
MepHo 90% TuTomaayu AOCTYIHO Ui U3y4eHHs. MacCUB MOJHOCTHIO MEPEKPHIT YETBEPTUIHBIMHU OTIOXKE-
HUSIMHA MOIITHOCTBIO 8 — 13 M. Dopma ero kpyrias ¢ AHAMETPOM OKOJIO 2 KM, C U3BIJINCTHIMHU (I10 TAHHBIM
MarHUTHOW CbEMKHN) KOHTaKTaMU.

B 1988 1. B ceBepHOIl OIOBHHE MaccHBa MPOOYPEeHO 5 MEJIKUX CKBaXUH (Bcero 322 mor. M. Oype-
Hus). IMU 1OCTOBEPHO YCTAHOBJIEHO HAJIW4YMe MHOIUTOB, CIAralolluX A1p0 MAacCHBa, U LIEIOYHBIX CHe-
HUTOB B KpaeBbIX YacTsaX. Ha oTAenpHBIX HHTEpBajaxX B CKBaKWHAX BCTPETHIINCH KapOOHATU3UPOBAHHbBIE
IeJIOYHBIE MTOPO/IBI, HO TaK M OCTAJIOCh HESCHBIM, €CTh JIM Ha MAacCHBE Teia KapOoHaTHTOB. M3-3a OTCyT-
CTBHS HaI&KHBIX T€OJIOTHYECKUX JaHHBIX rpauuecKnue MaTepHuabl 10 JaHHOMY MAacCHBY HE IPHBOISITCS.
Ilo cymiecTBy, MX U HET, KpoMe MarHUTHOH KapThl Macitada 1:10 000. Hurne nanee ynoMmuHaHu 06 3TOM
MaccuBe OoJIbIlie He OyJIeT.

! VenoBHble 0003Ha4CHHUSI CM. B YHHGHIIMPOBaHHOM cxeme (riasa 11, Tabm. 18), a Ha pucyHKaXx JJaHbl JIMIIb HEJOCTAIOLINE B CXEME.
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Ha Bcex maccuBax BCTpeyaroTcsi Tunep0asuThl, MHOIUThI, GEHUTHI U He(DEINHOBBIE CUEHUTHI.

B T0 %€ Bpemst Ha Ka)KI0M MaccuBe 00s13aTeJIbHO €CTh CBOM OPUTHHAIBHBIE 00pa30BaHusl, HE BCTpe-
yaronecs Ha ocTanbHbIX. K mpumepy:

* OJIMBHHUTBHI C MEJIWJIUTOM U ILEJIOYHBIE PYJHBIC TErMaTuThl AQpPUKaH/IbI;

* MOHTHYEIUTHTOBEIE MOpoabl KoBnopa;

* KaJbLUT-MEJIMINTOBbIC HOPObl U MOHTUYEIUINT-KAIbLINTOBBIE KApOOHATUTHI Typhero n-oBa;

* anatuT-(IOrONUT-ANONICUIOBBIC TOPOIBI ¢ KanbLupTuToM CebnbsBpa;

* KaJbLUTOBBIC KAPOOHATHUTEHI C JIySIIMTOM U (IOTONUT-(PaHKOINTOBBIC TOPoabl CaliaHaaTBbl;

* (hopcTepHUT-I0IOMUT-MarHeTuTOBbIC pyabl Koropa;

° MO03/1HME KapOOHATUTHI C KPYNHBIMH KpHCTajUlaMH TOpHOro xpycrais (ByopuspBu, ydacTok
Hawma-Bapa).

Ecnn yuecTh 9K30THYECKHE TTO0 COCTABY JKUJIbHBIE 00pa3oBaHMsI KApOOHATUTOBOTO dTara, TO JAHHBIH
CITMCOK 3HAYHMTENLHO pacimuputcs (cM. pazmen 7.10).

Hwxke npuBomuTcs reosoro-nerporpaduueckoe ONUCaHue MaBHEHIINX Pa3sHOBUIHOCTEH MOpox
MIETI0YHO-YIBTPAOCHOBHBIX MacCUBOB. [laliKOBBIM KOMIUIEKC PacCMOTPEH B IiaBe 8, HO HEKOTOpHIC pas-
HOBHJHOCTH JacK, HEPa3pbIBHO CBSI3aHHBIE C IIABHBIMU (ha3aMi MarMaTH4eCcKOH JesITeIbHOCTH, BCE JKe
NPUIIIOCH YIIOMSHYTh ITPH XapaKTEPUCTHKE MaTCPUHCKUX WHTPY3HBHBIX 00pa30BaHHA.

Onucanue 1aHO B BO3PACTHOM IOCIIEN0BATENBLHOCTH (OT JPEBHUX K MOJIOABIM) C IIPUBSI3KOM JIMTOJIO-
THYECKUX PAa3HOBUIHOCTEH K TPEM OCHOBHBIM 3TaraM (HOPMHUPOBAHMS: THIEPOA3UTOBOMY, IIEIOUHOMY H
KapOOHAaTUTOBOMY. BhleneHne 3TUX 3TarnoB MPUHATO BCEMH UCCIIEI0BATESIMA M HUKAKUX Pa3HOITIACHi He
BbI3bIBacT. YeTBEPTOMY (IK30r€HHOMY) ATaIly, T. €. KOpaM BhIBETPHUBAHHUS, TIOCBsIIEHA I1aBa 9.

B npornecce onucaHus 3aTpOHYTHI BONPOCH TeHE3UCa W BO3PACTHBIX B3aMMOOTHOILIEHUH pa3ind-
HBIX TOPOJI, HO OYCHb KPaTKo, CKOpee, B BHJIC BBIBOJIOB M3 (DAKTHUECKOTO MarepHaia, HaAKOTUICHHOTO 3a
MHOT'OJIETHUH NTepUOoJ U3yueHHs MaccuBOB. bosee nmoapoOHble CBEAEHHS 10 ITUM BOIIPOCAM MOXKHO HAlWTH
B OITyOJTMKOBaHHOM JInTeparype u (POHAOBBIX OTYETAX MO KOHKPETHBIM MACCHBAM.

XuMaHaIM3bl TOPHBIX MOPOJ JaHbl B OYEHb OIPAaHMYCHHOM KOJIMYECTBE M TOJIBKO JJISl MarMaruye-
CKUX Pa3HOBUIHOCTEH M 00pa3oBaHMi KapOOHATUTOBOTO 3Tala, CIAralouX Tena BeimoaHeHus. [Ipu stom
NpUBe/IeHBl HanOosee TUITMYHBIC aHAIN3bI M, KaK MPaBHJIO, 10 MPEACTABUTEIbHBIM MPoOaM (a He ciydaid-
HBIM ITy(ham). XuMudecKast XapaKTepruCTHKa METaCOMATUTOB, 00JIaAr0IINX OOIBIINM pa3opoCoOM B KOJIU-
YeCTBEHHOM MUHEPAJIILHOM COCTABE, HE IIPUBOAUTCSL.

3. THIIEPBA3UTOBBIM 3TAII
3.1. OMBUHNTHI, PyAHbIE OJIMBUHUTBHI

SIBISAIOTCS APEBHENHIIMME OPOIAMH ILEIOYHO-YIBTPA0OCHOBHBIX MAaCCUBOB. B HauanbHbIN 3Tan Gop-
MUPOBAHHS MACCHBOB OHU 3aHUMAJIH 3HAYHTEIHHO GOIBIIHE [UIOMIA/H, HO BIOC/IEICTBHM B IIPOLIECCE Me-
TacoMaro3a, COIPOBOXKIABILETO BHEAPEHHUE LIETOYHBIX MarM M KapOOHATUTOBBIX KUIKOCTEH, ObUIH mepe-
paboTaHbl B CYIIECTBEHHO MHUPOKCEHOBBIE, CIIONSIHO-ITMPOKCEHOBBIE, MOHTUYEIUIUTOBBIE, MEIUINTOBBIE,
KaJIbLUT-(IIOTONUT-AUOIICHIO0BEIE TOpoabl U Ap. Hanbonpiye niomany oJIMBUHUTEL 3aHUMAIOT Ha JIecHoi
Bapake (rae oHu npeodnanarot), Ha KoBnope (sizepHas yacTh miomansto 9 kB. kM) 1 CanMaropckom mac-
cuBe (KpaeBasi 30Ha IUIOMIAbI0 MouTH 13 KB. kM). OTaenbHble yUacTKH UX yuesenn Ha Byopusipeu u Ce6-
nbsiBpe. Ha Typbem m-oBe u AdpHkanie oJMBUHUTHI BCTPEUAIOTCS B BUJIC PEIUKTOB M HEOOIBIINX OJIO0KOB,
a Ha O3épHoii Bapake n CajiaHnaTse ux, CKopee Bcero, U He 0bu10'. [Toxoxke, 4To IpUCYTCTBOBAIHM OHU U HA
IlecoyHOM, MOCKOJIbKY B ONHCAHUSAX YaCTO YIIOMUHAIOTCS «IIEPUAOTHUTHI», CIAraloife B KPaeBbIX HacTAX
MaccuBa HENpaBUJIbHbIE YUACTKU CPEAU MUPOKCEHUTOB. CTPYKTypa UX MONKMINTOBAs: MEJIKUE OKPYIVIbIE
3¢pHA OJIMBHHA PAcIOiararoTcs BHYTPU KPYNHBIX KPUCTAJUIOB AUOICHA-aBruTa. He nckiIro4eHo, 4to 310
OOBIYHbIC TMPOKCEHU3UPOBAHHBIE OJMBUHUTHI, TEM 00JI€€ YTO NEPUAOTHTOB Ha MIENOYHO-YABTPAOCHOBHBIX
MaccuBax Kosbckoro m-oBa e He BCTpeyasioch.

Haubosnee pacripocTpaHeHbl CpeJHE3EPHUCThIE MAaCCUBHBIE OJIMBUHUTHI C MEJIKOH BKPAIJIEHHOCTHIO
MarHeTuTa, peke BCTPEHArOTCs MOJI0CcYaThle PyAHBIC OIMBUHUTHI, €€ peke — MerMaToOuAHbIe, TIOYTH JIU-
HIEHHBIC PYIHBIX MUHEPaIoB. BeposiTHee Bcero, MacCUBHBIE U PyAHbIE (II0JIOCYAThIE) OJIMBUHUTHI SIBIISIOT-

! ImeeTcst B BHy COBPEMEHHBIN 3PO3MOHHBIN Cpe3.
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csl (harmanbHBIMKM PA3HOBUIHOCTSIMM, @ ETMAaTOWAHbBIE BOSHUKIIM UyTh MO3KE MPU MEPEKPUCTAIUIN3ALIH
MacCCHUBHBIX OJIMBUHUTOB. [lepexoapl Mexkay OOBIYHBIMU U PYAHBIMU OJMBHHUTAMHU MOCTEIICHHBIE. PynHas
M0JIOCYATOCTh MO MPOCTHUPAHUIO MOYKET IIOCTENEHHO 3aTyXaTbh, a KOJIMYECTBO TUTAHOMArHeTUTa, COOTBET-
CTBeHHO, yMeHbIaTbcs. F0.A. ConomnoB (1976) cuntaer UX pa3HOBO3pACTHBIMU U JUIs JIecHOM Bapaku Taét
TaKy¥o MOCIeI0BATEILHOCTh (DOPMHUPOBAHKSI OTMBHHUTOB (OT APEBHHUX K MOJIOJBIM):

1. ONMBHMHHUTHI CPETHEZEPHUCTHIE C METKOBKPATUIEHHBIM TUTAHOMAarHeTUTOM, MAaCCHBHBIE.

2. PynHble OMMBUHUATHI C TATAHOMArHETUTOM, TT0JIOCYAThIE (TUTAHOMAarHETUTOBBIE PYIIb).

3. PynHble ONMBUHHUTBI C THTAHOMAarHeTUTOM M IIEPOBCKUTOM, MoJiocuarbie (MIEPOBCKUT-
TUTAaHOMAarHeTUTOBbIE pyabl). [lomocdaTocTs opuenTrpoBana B Hanpasiennn C3 290-315°, yrst
nageans 60—65° Ha CB (T. e. K IEHTPy MaccuBa), a y I0OKHBIX TPAHUI] PYIHOU 30HBI — 710 85°.

4. OnMBUHUTHI THTAHTO3EPHUCTHIE.

5. OnMBHH-MarHETUTOBBIE JKMJIBI MOIIMHOCTBHIO OT TEPBBIX CAHTUMETPOB J0 2 M, CEKyIlHue Bce
MIPEBITYIIUE PA3HOBUIHOCTH.

Tabauna 6. XuMudecknii cocTaB OMMBUHUTOB (Bec.%)

E ONUBUHUTEI Ilermarougnbie
(cHopManEHien) P o ot
E KoBnop | Jlecnas Bapaka Konop Jlecnas Bapaka Jlecnas Bapaka
1 2 3 4 5
Sio, 37,25 36,43 22,70 19,20 38,13
TiO, 0,33 0,86 2,16 6,45 0,40
ALO, 1,30 0,63 3,27 1,31 0,86
Fe,O, 6,18 6,66 26,73 25,16 3,39
FeO 8,15 11,79 12,95 18,77 11,32
MgO 43,16 42,02 29,72 27,92 43,58
MnO 0,31 0,23 0,29 0,25 0,51
CaO 1,26 0,80 0,85 0,42 0,75
NiO 0,178 0,15 0,21 0,16 0,16
CoO 0,015 0,017 0,016 0,028
ZnO 0,007 0,016
Na,O <0,20 0,16 He 00H.
K,0 0,32 0,50 HEe 00H
V,0q 0,01 0,03 0,01 0,05
PO <0,1 0,26
Ta O <0,002 <0,002
Nb,O, 0,002 0,003
Cr,0, 0,20 0,35 0,34 0,24 0,31
ILILII 1,45 0,76 1,24 0,38 1,09
CymmMma 100,11 100,73 101,41 100,35 100,50
F 0,012 0,026 (H,0+C0,)-0,80
S oo 0,06 0,10

1. Cpennee u3 6 an. D.B. breikosa, ['A. Unpnuckwit, 1975 . 2. Cpemnee u3 8 an. F0.A. Comonos, B.U. TepHoBo#,
1976 1. 3. Cpennee u3 5 an. D.B. beixosa, ['A. Unbunckuii, 1975 1. 4. Texnonornueckas nmpoda Ne 1-JIB Becom 10 T,
1976 ., JJaboparopust KOAH CCCP. 5. Cpennee u3 75 60po31oBbix U kepHOBBIX po0. A.C. Oropoaaukos, 1957 1.
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Hanmane mocteneHHbIX epexonoB Mexny 1 u 2 pazHoBuaHocTssMU FO.A. CoJI01I0B TOXKE HE OTPHUITACT.

ONMBUHUTEI IETOYHO-YIIFTPA0CHOBHBIX MAaCCHBOB U3yUYeHbI BecbMa ci1abo. Ha KoBnope onu 3akphi-
TBI MOIIHBIMH KOPaMH BBIBETPUBAHMS, a BIOOABOK U 3aCTPOCHBI KMUJIBIMU KBapTajaMu, Ha JIecHoii Bapake
B 30HE PYIHBIX OJIMBUHUTOB JIETAJIbHBIX PadOT MoKa He OblI0, Ha CanMorope UX W3y4yeHne OrpaHuumIOChH
MEJIKUMH KapTHPOBOYHBIMU CKBa)XKHMHAMHU. Ha oCTanbHBIX jk€ MaccMBaxX OHH, KaK MPaBHJIO, CHIBHO Tepe-
pabotansl. Tak 4TO HCTOPHS X 00pa30BaHMS €MIE MOTHOCTHIO HE paciu(poBaHa.

Cpenn pynHBIX OJIMBHHHTOB MOTYT BCTPEYaThCsS MOYTH MOHOMHHEPAIbHBIE THTAHOMAarHETUTOBBIC
LUTUPBL. A B THTAaHTO3E€PHHUCTBIX PA3HOBUAHOCTSX COAEpKaHHE MUHEpaoB nanaet 10 1-5%.

[lepBuuHbIE CHIMKATHl B paHHUX TUIEpOa3uTax MPeICTaBICHBI TOJBLKO ONMBUHOM. [louTH Bcerma
NPUCYTCTBYIOIME B MIEPEMEHHBIX KOJMYECTBAX MUPOKCEHBI M CIIOABI TIOBCEMECTHO MMEIOT Oosiee Mo3[-
Hee MPOUCXOKAeHUe. VICKITIOUeHNE COCTABISIOT YHUKAIBHBIC MEJIHIMTOBBIC OJIMBUHUTHI A(QpPUKaH]IbI, 00-
pasyIire MaJOMOITHBIC «IIPOCION» CPEIH MEIKO3ePHHUCTHIX OMMBHHUTOB (A.A. Kyxapenko u ap., 1965).
Tabnuuky MenwInTa B HUX OPUEHTHPOBAaHbI CyOnapanienbHo rpanuiaM cioéB. OJMBUHUT UMeeT nophu-
POBHJIHYIO CTPYKTYpPY: BKPAIUIEHHUKH MEJWINTA MOrPYKEHBI B MEJIKO3EPHUCTYIO MarHEeTHUT-OJIMBUHOBYIO
Maccy ¢ EPOBCKUTOM.

IlepBUUHBIM aKIECCOPHBIM MHUHEpanoM siBiserca TutaHomaruetut (Kosmop, Typuit, Byopuspsn),
MecTaMu K HeMy jgobasisercs nepoBckuT (JlecHas Bapaka, Appukanna, CednbsBp). B pyaHbIX oJMBHHU-
Tax THTAaHOMArHETHUT CJIeyeT OTHOCUTD YK€ K Topooo0pasyromuM. [1epoBCKUT KpucTauin30Bascs Bceraa
M03K€ THTAHOMArHeTUTa 1 HapacTaeT Ha HETo.

Bce onuBHUHUTHI B pa3InyHOMN CTENEHU CEPIIEHTUHU3UPOBaHbl. CEpeHTHH pa3BUBAETCS MO TOHYAH-
HIMM TPELIHaM B 3€pHaX OJNMBUHA U OOBIYHO COACPIKUT IBIJICBUIHBI MarHeTUT, YTO NPUAAET N3MEHEH-
HBIM OJIMBUHHUTaM YEPHYIO OKPAcKy. XUMHUUECKUH cOCTaB MpUBEAEH B TA0IM. 6.

XapakTepHeille 4epTod THTAHOMArHeTUTa B OJIMBUHUTAX SIBJISIETCS] IOCTOSIHHOE NMPUCYTCTBUE B
HEM npuMecH HUKens B konudectse 10 0,2%. B HeCKOIbKO MEHBIINX KOJINYECTBAX HUKEIIb €CTh U B CAMOM
OJIUBUHE.

3.2. PynHble NUPOKCEHUTHI H NEPOBCKUT-TUTAHOMATHETUTOBBIE PYAbI

Cy1ecTBeHHO MUPOKCEHOBBIE MOPO/IbI 3aHUMAIOT OJTHO M3 BEIYIIUX MECT MO PaclpoCTPaHEHHOCTH,
yCTynasi INIIb MEIOYHBIM ITOPOIaM HHONMUTOBOH ceprr. OHH N3BECTHBI HA BCEX MAaCCHBAX 0€3 HCKITIOYECHHS.
B reonornueckux onucaHusaX UM MPUCBAaUBAINCh Pa3Hble HA3BAHUSI B 3aBUCMMOCTH OT TOUYKH 3PEHUS aBTO-
POB Ha X MPOUCXOKIACHUE: «ITMPOKCEHUTHD» (Yallle BCET0), KITUPOKCEHOBBIE, «CIIOASHO-ITMPOKCEHOBBIEY,
«OJINBUHO-TIMPOKCEHOBBIE IOPOIBI» U IaXkKe «IIEPHIOTUTHI». B paHHUX cxeMax (OpMHUPOBaHMS OHH paccMa-
TPHUBAJIHUCh OOBIYHO O€3 pa3zeneHus], KaKk Obl ONTOM, MOCKOJBbKY 3aBEJJOMO CUHTAIOCH, YTO BO3HUKINA OHH
OJTHOBPEMEHHO WJIM TOYTH OJIHOBpeMeHHO. B MoHorpaduu A.A. KyxapeHKO OHHM OTHECEHBI K THITHYHBIM
MarMaTu4ecKuM MopozaaM («IHUPOKCEHUTaM» ), XOTs IPU3HABAJIOCH, YTO €CTh «OJIMBUHO-ITMPOKCEHOBBIE T10-
POABD», BOSHUKIINE «8 Npoyecce HeNnOAHO020 MASMAMUYECKO20 3AMeUeHUs ONUSUHUINOE NPU UHBEKYUU 68 HUX
nupokcenumosou maemuvl» (c. 667). Takum 00pa3oM, METaCOMATHIECKOE MPOUCXOKICHHUE MTPH3HABAIOCH
JIMILB 32 MMPOKCEHN3UPOBAHHBIMU OMUBUHUTaMHU. Heckonbko nosxe npu udydennn Kosnopa (B.U. TepHo-
Boii, b.B. AdanackeB u nip., 1969) nosiBunack MHas TOYKa 3peHUs, peAIoIaraBiias TOIbKO MeTacoMaTnye-
CKO€ TIPOMCXOKICHHUE TaHHOW TPYIIIIBI TIOPOJI, CBI3aHHOE C BHEJIPEHHUEM IIEIIOUHOM (2 HE TUPOKCEHUTOBOK )
Marmbl. JTa TUIOTE3a U3JI0kKeHa B miaBe 5. OTMedy, 4TO MCTHHA, KaK OOBIYHO, OKa3ajlach IIOCEPEANHE.
[Ipu uzyuenun Byopuspsu nHanéxuao ycranosierno (b.B. AdanacreB u ap., 1981), 4ro cymiecTBeHHO M-
POKCEHOBBIE ITOPO/IbI BOBCE HE OIHOBO3PACTHHI M €CTh, 10 KpaliHE Mepe, IBE IPyMIbl MMPOKCEHOBBIX I10-
POJI, OYCHB MOXOXKMX BHELIHE U CXOJHBIX 110 MHHEpaJIbHOMY cocTaBy. K mepBoii, 6onee 1peBHEH, OTHOCSATCS
TUIIMYHBIE MAaIrMaTHYeCKHE TTMPOKCEHUTHI CO CBOUM JIAHKOBBIM KOMILJIEKCOM W IITHPOBUAHBIMU 000co0IIe-
HUSMH TIEPOBCKUT-TUTAHOMArHETUTOBOTO COCTaBa, KO BTOPOI — allOOJTMBUHUTOBBIE METACOMATHUTHI TUPOK-
CEHOBOTO U CITIOASTHO-ITHPOKCEHOBOTO COCTABA, BO3HUKIIINE B ITPOLIECCE BHEAPECHHS IIETOYHBIX Marm'.

B nanpHelimem 3Ta ToUKa 3peHUS MOJHOCTBIO MOATBEPAMIIACH U NP n3yueHun CeOnbsIBpCKOro Mac-
cuBa (b.B. AdanacreB, 1984). MeracomaTnueckne pa3HOBHIHOCTH CYIIECTBEHHO MHUPOKCEHOBBIX MOPOJT
pacIpocTpaHeHbl 3HAYUTENIFHO IIHPE MarMaTHuecKux. B mpoctpancTBe 06e rpyInbl 04eHb MOX0KUX TOPOA

"EcTh U TpeThs IPyIIIa, [CHETUYECKU CBS3aHHAS y)KE C KapOOHATUTOBBIM ITAIOM: 9TO (MIOTOMUT-AHONCHIOBbIC TOpoabl. CTporo
TOBOPSI, OHU TOXE «CYIIECTBEHHO MUPOKCEHOBBIE», HO BCE JKe OT MEPBBIX ABYX OTIMYAIOTCS 03 0co0oro Tpyaa (cM. pazaen 7.6).
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0OBIYHO TECHO IEPEIIETAIOTCS U, BCIEACTBUE 3TOr0, IPOBECTU TPAHULIBI MEXy HUIMH OYE€Hb HEIPOCTO.
K ToMy ke KapTHHY OCIOXKHSIOT IPOLECCH NEPEKPUCTAIIM3ALNH, IPUCYILIIE BCEM 0€3 UCKIIIOUEHUs 3Ta-
nam (GOpPMUPOBAHUSI MAacCHUBOB, a TAaKXKe IMO3IHSS KapOOHATH3aIMs, C KOTOPOI TakKe CBsI3aHbI CBOM Te-
HEepaIK CIIOJ U MHPOKCEHOB. B utore n 6e3 Toro cnabo ouyTUMbIE Pa3Iuyuus MEXIYy ABYMS TPyMIIaMH
CYIIECTBEHHO TMPOKCEHOBBIX MOPOJ emE Ooliee cMa3bIBaroTcsl. [Ipy pricoBKe IpaHuI] MHTPY3UBHBIX TUPOK-
CEHHUTOB YacTO MTOMOTAET MarHUTHas ChEMKA, TIOCKOJIBKY KOJIMYECTBO PYAHBIX MHUHEPAJIOB B HUX 3aMETHO
BBIIIIE, YeM B 00JI€€ MO3AHUX METACOMaTHYECKUX «IIMPOKCeHUTax». Ho monb30Barecs 3TUM NpuéMoM Hazo
OCMOTPHTENBHO, T. K. MOLIHOM MUPOKCEHU3AMH MOTYT MTOABEPTHYTHCS U PYAHBIE OJTMBUHUTBHI.

Hunxe npuBoguTcst KpaTkoe OMHCAHUE MONLKO MazMamuyeckux MUPOKCEHUTOB MEPBOM IPYMIIBL.
Bonee no3ngHuM MeTacoMaTuTaM OJIM3KOTO COCTaBa MOCBSMIEH pa3aen 5.1.

Pyonvie nupoxceHumsl u neposcKum-mumanomazuemumosvle pyowt (banuaabHble UX Pa3HOBU-
HOCTH ¢ OOJIBIIMM KOJINYECTBOM PYJHBIX MUHEPAJIOB) BbIIEIEHbI Ha O0NbIIMHCTBE MaccuBoB. Ha Byopusip-
BU OHH CJIararoT JIB€ pa300LIEHHbBIC UHTPY3HUH B 3allaJHON U BOCTOYHOH 4acTsIX, T. €. B «pa3lyBax» Maccusa,
U TIPUYPOUCHBI K CyOIIMPOTHOM 30HE pa3nioMa. B 3amasHoi 4acTi KOMIAKTHAS H30METPHUYECKAsi UHTPY3HS
pasmepoMm B miane 1,2x0,9 KM MpakTU4eCKH HE M3MEHEHa MO3IHUMH MPOLEcCaMid U MMEHHO 37eCh Oblia
JIOKa3aHa MarMaTu4eckas Ipupoia NUPOKCEHUTOB. B BOCTOYHON 4acTH PyIHbIE MMPOKCEHUTHI YPE3BbIYAii-
HO CHJIBHO TiepepaboTaHbl M KapOOHATH3MPOBAHHKI (yyacTok Hecke-Bapa) W TpaHUIBI HHTPY3UH BEChMa
ycnoBHbl. Ha CeOnbsiBpe pyaHble MUPOKCEHNUTHI 00Pa3yloT IPEPhIBUCTYIO KOJIBLEBYIO 30HY BO BHYTPEH-
HEH yacTu MaccuBa, OKaMMIISIOLIYIO CHIIBHO allaTUTU3UPOBAHHBIE U KapOOHATU3UPOBAHHBIC CYIIECTBCHHO
MUPOKCEHOBBIE METACOMATHUTHI («alaTuT-CHIINKaTHBIC pyab» LleHTpanbHoi 30Hb1). YacCTHYHO OHU U caMH
amatutu3upoBanHbl. Ha KoBnope k MarMarn4eckuM OTHECEHBI MUPOKCEHUTHI IXKHOTO (hJIaHTra MacCuBa,
CJIararoIirue HHTPY3HIO pazMepoM 2,5%2,0 kM.

Maccus Ilecounsiii moutu Ha 90% ClIOKEH MUPOKCEHUTAMH, CKOPEE BCETO MarMaTHM4eCcKWMH, HO
cBeeHUH 0 Hux Mano. Ha Adpuxanne pynHble TMPOKCEHUTHI 00pa3ylOT U30METPUUYECKYIO0 MHTPY3UIO B
SIEPHON YacTH MaccuBa AuaMeTpoM 2 kM. ClieyeT OroBOpUTHCS, YTO MpeCcTaBIeHHas KapTa AQpHUKaHabl
cocraBiieHa 1o MarepuanaMm 50—60-x rogoB, Koraa JpoOHOro pacuJeHEHUs] MUPOKCEHOBBIX MOPOJ eulé He
obu10. [10ATOMY BHEIIHME TPaHUIIBI MUPOKCEHUTOBOW MHTPY3UH MPOBEIEHBI 10 pe3ylibTaTaM MarHUTHOM
cpéMku. Ha O3€pHoii Bapake py/nHbIe MHPOKCEHUTHI, Kak U Ha AQpuKaHe, pacloyIoKeHbI B Ape MacCUBa
1 OKPY>KEHbI CIIJIOIIHBIM KOJIBLIOM Mi0nuTOB. B mpenenax CannaHinaTBUHCKOIO MacCUBa IIMPOKCEHUTHI U3-
BECTHBI JIUIIb B BU/Ie OJIOKOB Cpey MHOJIUTOB AMMHON He Oosee 2 M (TI0 CTBONY CKBaKHHBI). Menkne 00-
JIOMKH BCTPEUEHBI U B KapOOHATHUTAX, [JIe OHH OYTH HALENO (IOTONMUTH3UPOBAHBI.

Heunsmenénnsle pynHble THPOKCEHUTHI — 3TO CPEAHE-KPYIHO3EPHUCTBIE MACCHUBHBIE OJHOPOAHBIE
IIOPOABI TPSI3HO-3EJIEHOTO LIBETA C CUJIEPOHUTOBOM CTPYKTYpou. IlepBuuHBIE MUHEpaJIbl IPEICTABICHBI
MUPOKCEHOM, THTAHOMATHETHTOM U MEepPOBCKUTOM. CyMMapHOE CoiepiKaHHue PYIHBIX MUHEPAOB OOBIYHO
cocrapmseT 15-20%, Bo3pacTas B MEPOBCKUT-TUTAHOMArHETHTOBBIX pynax 1o 40-50%. Ckorienus pya-
HBIX MUHEPAJIOB MPEICTABIISIIOT COOOH MarHETUTOBBIN CyOCTpat, B KOTOPBIH NOIPYKEHBI H30METPUUECKUE,
9acTO UAMOMOP(HBIE KPUCTAILIBI TIEPOBCKUTA. 3EpHA TUTAHOMArHETUTA HACHILIEHBI IPOAYKTAMH pacria-
Jla TBEPABIX PacTBOPOB: YJIbBOUIMHMHENBIO, IIMUHENbIO, WIBMEHUTOM. Pa3mep MIacTHHOK MIbMEHHUTA —
0,004-0,02 mm. Berpewaercst u 6oiee O3HSS TeHepanus WIbMEHHUTa: 3¢pHa HeNMPaBUIbHOW (popMBI MiH
TOHUAlIME KaéMKH BOKPYT MarHetuta. CoaepxaHue Takoro MIbMEHHUTA He MpeBbimaeT 00sraHo 0,5—-1%.
W3zpenka nosisisiercst HedenuH. B 3akmountenbHble craaun GOpMUPOBAHUS UHTPY3UHM BO3HUKAIOT OypbIii
¢noronut, TEMHO-3€1€Has poroBast 0OOMaHKa, MHOTAA C(heH, alaTHT, KaJIbLHT.

LInupwer neposcKkum-mumanoMazHeMuUmMoB020 cocmagéa OOHAPYKUBAIOTCS B PYAHBIX MHPOK-
ceHurax Bcerga. CuiMkarel (CIIOBI, MHPOKCEHBI) HAXOMATCSA B PYAHBIX IIIMpPAX B PE3KO MOAYMHEHHOM
KoimyecTBe. Habnromanuch 1 BKITFOYSHHUsT OOBIYHBIX MHUPOKCEHUTOB. CTaTucTHUeckuid moacuér Ha 3ana-
HOM yudacTke Byopusipeu nokasai, uyto Ha 100 mor. MeTpoB KepHa HE3aBUCHMO OT INIyOMHBI BCTPEUACTCs
7—-10 mIEpoBUIHBIX 000co0IeHNA. MOIIHOCTh WX (TI0 CTBOJY CKBa)KMH) HEBENHKa: 85% MUIMPOBHUIHBIX
o0ocobmenuit nmeror MomHOCTh 0,2—1 M u s 15% — cBeime 1 M. CymmapHasi MOITHOCTh COCTAaBIIs-
et 4,5% ot Bcero o0béMa OypeHHs M0 PYJHBIM MUPOKCEHUTaM. 3a MPEAesbl HHTPY3UH OHH HE BBIXOJST
3a PEIKMMHU €IUHUYHBIMU HCKIIIOYEHUAMHU. B 3TOM 3aKkirouaeTcst OTHO U3 Y3JIOBBIX OTIMYUHN PYIHBIX MH-
POKCEHHUTOB OT CXOJAHBIX MO OOJMKY W COCTaBY CYIIECTBEHHO MHPOKCEHOBBIX METACOMATHUTOB IIEIIOYHO-
IO 3Tana: e€cJIM €CTh HUIMPHI, 3HAYMUT, BMELIAIOUINE UX HOPOJBI SABISAIOTCS MarMaTHYECKMMU ¥ HA00OpPOT.
KoHTakThl HITMPOBUAHBIX 000CO0ICHUH ¢ MAaTEPUHCKUMHU MOPOAAMH PE3KHE U3BUIIMCTBIC, PEKe MPsIMO-
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nuHeiHpe. [IpoTspkéHHOCTE 1 MOp(dOIOTHS WX HEW3BeCTHHI. [0 KepHY IpH peiakol ceTh OypeHUs 3TOT
BOIPOC HE BBISICHUTH. B KaHaBax »ke BO3ZHUKAIOT CBOU CIOKHOCTH. Tak, Ha 3anasHoM ydacTke Byopuspsu
B 30HE BBIBETPUBAHMS MUPOKCEHUTHI MPEBpalIeHbl B ApecBy. LLITHpEI jke COXpaHsIOT MOHOJUTHBINA OONHK
Y TIPUCYTCTBYIOT B JIpecBe B BHJIE OOJIOMKOB, MaKCMMaJbHBIA BeC KOTOPBIX Hocturaer 50 kxr. Jlumb Ha
Adpukanjie ynaaoch HabIOIaTh UX B CTEHKaX Kapbhepa U TOpHBIX BhipadboTok. [To A.A. Kyxapenko (1965)
3TO MHOXKECTBO MEJIKUX BETBAIIMXCS PYAHBIX XKW, IPEICTABIIIOLINX COO0H «... 00pasosanus @y3uerHo2o
muna: npooOyKmvl KPUCMAIIU3AYUU OCMAMO4YH020 pYOHO20 PACHAABA, GbIJCAMO20 6 MPEWUHbL BMeuaro-
wux nopooy (c. 126). Kak 1 B pyIHBIX TUPOKCEHUTAX, MATHETUT B IIUIMPAX UTPAET pojib CyOcTpara, IieMeH-
TUPYIOLIETO KPUCTAIUIBI IEPOBCKUTA, OOBIYHO HETIIOXO OrpaHEHHBIC. BennynHa ux He mpeBbimaet 1-3 Mm.
Ha CeOnbsiBpe B IEpOBCKUTE W3 IIUTMPOB HAOIIOAATMCH TOHYAHIIHE (COTBIC JOIH MUJUTUMETPA) BKIIOUCHHSI
KaJbIUTa. TaM jke BCTPEdaroTCss HEOAHOPOIHBIE IJTUPHI, B KOTOPBIX MAarHETUTOBBIE CJIOW YE€PEI0BAIUCH CO
CJI0SIMHU (PIIOrONHUT-IIEPOBCKUT-MArHETUTOBOTO cocTana. [lpu aToMm denryiiku ciromp! HMEIOT cyOnapaiesb-
HYIO COIJIACHYIO OpPUEHTUPOBKY. YacTo B MMPOKCEHUTAX M IIJIMpax OOHAPYKUBAETCSI MEPOBCKUT MO3IHEH
TeHepally: MEJIKHE CBETIO-KOPUUYHEBBIE 3€PHA, HAPACTAIOLIUE HA MAarHETUT WIM Pa3BUBAIOIINECS B BHJE
LIEMOYEK 110 CTIalfHOCTH B CITIOZE.

Ha 3aBepmaromieii ctaguu GopMUPOBaHHS B PYIHBIX MTUPOKCEHUTAX HIMPOKO MPOSBUIIUCH ITPOIIECCHI
MEPEeKPUCTAIITN3AINH, HEPEIKO COMPOBOKIAABINNECS TOSBICHHUEM OIyTHMBIX KOJIWYECTB Oyporo (kere-
3UCTOTO) (prroromura U TEMHO-3€NIEHON poroBoil oOMaHku. B mTore oOpa3oBanick aMm(puOOIOBBIC PYIHBIC
NUPOKCEHUTHI (AdpHUKaHAa) U TUTAaHTO3EPHUCTBIEC CIIIONSHO-IIMPOKCEHOBBIE MOPOIBI C HPOMBIIUICHHBIM
¢noronurom (CebnbsiBp). Ha Toli sxe AQpukanie ClIroasiHO-MUPOKCEHOBBIE MOPOBI CJIATalOT BBITSAHYTHIC
Tena no nepudepur MaccuBa, Naarire K ero neHTpy mnox yriom 40—-60°. OHu pacceKaroTcs MIeT0YHBIMU
MerMaTUTaMH, T. €. SIBISIIOTCS 0oJiee APEBHUMHU, HEXKEJIN OYEHb OJIM3KUE IT0 COCTABY CIIOASTHO-ITUPOKCEHOBEIE
IIOPOJIbl, CHHI€HETUYHbIE C MMOJIUTOBON MHTPY3HEH. [ MTraHTO3EPHUCTBIE CIIOASHO-ITMPOKCEHOBBIE TIOPO-
nbl CebibsiBpa ceKyTcs AalKaMH MEJKO3EPHHUCTBIX PYIHBIX HMPOKCEHUTOB. TakuM 00pa3oM, M 3[eCh UX
OTHOCHTEJIBHBIN BO3PACT YCTAaHOBJIEH TOYHO.

[TosiBnenue Ha 3aBepliamoLIel cTaguu (GOPMUPOBAHUS 3HAYUTEILHOTO KOJIMYECTBA Oypoil CIIOAbI
— XapakTepHasl 4epTa pyIHBbIX MUPOKCEHUTOB. B 3aMEeTHBIX KOJIMUYECTBAX CIIOJla OTMEUAETCs elé B IUIH-
POBHIIHBIX 000COOIEHNAX, HO MaKCUMAaJIbHbIE COAep aHus (BIUIOTH 10 00pa30BaHNsS MOHOMMHEPAIbHBIX
OypbIX CIIOAUTOB) OTMEUYEHbI B KOHTAKT€ MHTPY3MHU IMHUPOKCEHUTOB C OJMBUHUTAMM B IOKHOM I1OJIOBHUHE
Kosnopckoro maccrBa. Takue mopos! SBISIOTCS HI€aTbHBIM UCXOIHBIM MaTepUaIOM JUIsl MOCIETYIOIEro
(dopMupoBaHus OOraTblX BEPMUKYJIUTOBBIX Py, OXHAKO UMEHHO B 3TOW YaCTH MacCHUBa KOPbI BHIBETPUBA-
HUS CMBITBI IOYTH HAIeJo.

JlrobombITeH HAOOp MUHEPATOB-TIPUMECEi B MEPEKPUCTATITN30BAHHBIX W M3MEHEHHBIX PYIHBIX IH-
POKCEHHTAX, TPEICTABICHHBIN KaJIbIIUTOM, allaTUTOM, KAHKPHHUTOM, cheHOM. Takoil Habop XapakTepeH
Ui 0oJIee MO3IHUX ITANlOB PA3BUTHS MACCUBOB: LIEJIOYHOIO U KapOOHATUTOBOIO. 3EPHA MEPOBCKUTA NPH
NEePEKPUCTAIUIM3ALUH TAKXKE YBEJIIMUUBAIOTCS B pa3Mepax, HO O3HUE TeHEPALUH IEPOBCKUTA OOBIYHO CO-
JepyKaT Maccy MeJbIaiIinX BKIIOUeHUH cdena, (uoronuTa u kanpuuta pazmepom 0,008-0,1 mm. Yeranos-
JICHO, YTO B TIO3JJHUX I'CHEPALMSIX TIEPOBCKUTA MOBBIIIACTCS COCPIKAHNE TOPHSL, HIOOHS M PEIKUX 3EMElTb.
Ortcrona cienyer, 4To Haumenee paduoaKxmueHble NeposcKumosbie pyosvl 6y0ym CeA3anbl ¢ NepPeUUHbIMU
HeusMeHEHHbIMU NUPOKCEHUMAMU.

Jlalik1 MEJIKO3€pHUCTBIX PYIHBIX THPOKCEHUTOB OTMEUAIOTCS] BHYTPH WM BOJIM3U UHTPY3UH OMUCHI-
BaeMbIX NopoA. Kak u pyaHble NUTHPBI, OHU SABISIOTCS €IIE OJHUM CBUAETEIBCTBOM MPUHAMIEKHOCTH CY-
[IECTBEHHO MMMPOKCEHOBBIX MOPOJ] K MArMaTHYECKUM pa3HOBUAHOCTAM. [lonpoOHas XxapakTepucTruKa gaeK
JlaHa B IIaBe 8.

XHUMHUYECKUI COCTaB HEKOTOPBIX THUIIMYHBIX Pa3HOBUIHOCTEM JTAHHOTO KOMIUIEKCA IPHUBENEH B
Tabm. 7.
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Ta6auua 7. XuMU4eCcKuil cocTaB pyIHbIX TUPOKCEHUTOB (Bec. %)

CeOubsiBp 3anaaHbIN yu4acTOK MaccuBa Byopusipu
KOMIIOHEHTEL Pynubie mupoKCEeHUTHI ITepexpucramnn3oBaHHbIC ITepoBckut-TUTAaHOMAr-

HEU3MEHEHHBIE PYAHBIEC TUPOKCEHUTHI HETUTOBBIC LUTUPHI

1 2 3 4 5
SiO, 13,46 14,36 21,72 3,70 8,19
TiO, 18,68 20,03 13,39 19,86 19,97
ALO, 3,22 0,64 3,79 2,98 3,05
Fe,O, 22,61 21,95 22,52 38,56 31,20
FeO 13,86 13,32 12,06 18,99 17,16
MnO 0,41 0,44 0,36 0,52 0,46
CaO 12,80 16,30 15,16 9,34 13,02
MgO 8,87 8,40 8,55 4,35 5,11
K,O 2,22 1,22 0,83 0,28 0,41
Na,O 0,55 0,57 0,61 0,40 0,50
PO, 0,42 0,50 0,25 0,13 0,17
Ta,Oq 0,016 0,013
Nb,O, 0,129 0,146 0,087 0,177 0,129
V.0, 0,042 0,051
Cr,0, 0,022 0,019
SrO 0,16 0,17 0,10 0,10
BaO 0,07 0,01
710, 0,01 0,01
Cu 0,069 0,038 0,010%* 0,009*
ILILII. 2,20 1,70 He 00H. 0,58 He O0H.
Cymma 99,75 99,82 99,50 99,87 99,55
HZO_ 0,16 0,10
S oo 0,24 0,20 0,008 0,028 0,008
Co, 1,32 1,22
Ni 0,016%* 0,017*
Co 0,007* 0,006*

*) KOJIMYECTBEHHBIN CHEKTPAJIbHBINA aHANIN3.

[Tpumeuanue: Bee mpoObl oToOpaHbl M3 KepHA CKBaXKMH. B mpolOy 4 BecoM 9 Kr BOILIM INTY(BI «4UCTHIX» Pa3HO-
BUIHOCTEH M3 MSATH CKBaXXMH B MHTepBasie r1youH 135-300 M oT nmoBepXHOCTH. AHAJIM3bI BBIIOJHEHBI B XHMHKO-
TexHoJoruueckoi nadoparopun Mypmanckoit I'PO (XTJI, r. Anarutsl, 1980 — 1982 rr).
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4. AHTPY3UBHBIE [TIOPO/bI INEJTOYHOI'O 3TAITA

4.1. Mi1014ThI, MeJIbLTEHTUTHI, YPTUTHI

Marmaruueckue TOpoIbl LISTOYHOM CEepUH MPUCYTCTBYIOT HA BCEX MacCcuBax 0€3 HCKIIOUCHHS.
Pa3mMepbl 1IEI0YHBIX UHTPY3UH U TEOJOTHUYECKasl TIO3UIUS UX XOPOIIO BHJIHBI HAa TeOJKapTax 0e3 KaKuX-
100 JOTONHUTENBHBIX MosicHeHUH. KoHTakThl uX ¢ BMemmarommmu GeHuramu peskue. B koHTakTe e ¢
OJIMBUHUTAMH M IIMPOKCEHUTAMHU BO3HUKAIOT BCSKOTO Pojia OCIIoXKHeH!sI. Harboee THITMYHEI J1Ba BApHAHTA:

a) MHOJTUTHI — TYPBIUTH — MEIMITUT-TIMPOKCEHOBBIC TTOPOJIHI (C PEITMKTAMHU OJTUBUHA) — THITEpOa-
3UTHI;

0) uitonuTel — He(eTMHU3NPOBAHHBIC MTUPOKCEHOBEIC MTOPO/IbI (CBOSOOPA3HBIE MISTIOYHBIC MUTMATH-
ThI) — CJIIOASIHO-TUPOKCEHOBBIE METACOMATUTBI — THIIEPOA3HUTHI.

HedennanzupoBanHbie MHPOKCEHOBBIE MTOPOJIbI YACTO MIMEHOBAJIUCH B JINTEPATYPE «SIKYIIHPAHTHTAMUY,
YTO HEBEPHO, MO0 3TO TUITMYHBIC METACOMATHTHI C TIEPEMEHHBIM COCTABOM, & HE MAarMaTH4eCcKHe TOPOJIbI.

[lemouHbIC TOPOIBI MHOTOOOPA3HBI ITO OOIHKY, CTPYKTYPHO-TEKCTYPHBIM 0COOCHHOCTSIM, HAOOPY aK-
[IECCOPHBIX MUHEPaIoB. [IpeobnamaroT MHONMHUTEI ¢ COOTHOIIEHNEM MMUPOKCeHa 1 HedenuHa mpuMepHo 1:1,
€CTh MEIIBTCHTUTHI U YPTHUTHI, HE TOBOPS YXKE O TYPhSIUTAaX, KOTOPBIM MOCBAIIEH HUKECIIEAYIOIMA pa3aed.
MeNbTeHruThl TATOTCIOT K KPaeBbIM YACTSIM UHTPY3UH, YPTUTHI — K BHYTpeHHUM. CTPYKTYpPbI IIEIOUHBIX
MOPOJi HEPAaBHOMEPHO3EPHUCTHIE (CPEIHE-KPYITHO3EPHHUCTHIE JI0 MErMaTOMIHbBIX), UHOTJA MOPGUPOBH/I-
HBIE; TEKCTYyphl MAaCCHBHBIC, TAKCUTOBBIC, AUPEKTHBHBIC. Hanbosee pacnpocTpaH€HHBIME MHHEpATaMU-
MIPUMECSIMH SIBJISIOTCS allaTHT, MAarHETUT, MUPPOTHH, CPEH, MEPOBCKUT, IopiaoMuT. [lepBrie Tpu MuHepaa
MPHUCYTCTBYIOT BO BCEX PA3HOBUIHOCTSX IIEIOYHBIX MOpoA. HOMUTHI (M METBTEHTHTHI) cO cheHOM 00-
HAPY>KUBAIOTCS, KaK MPaBUIIO, B Y3KOH IMMOJIOCE SHJOKOHTAKTa ¢ (eHUuTamMu. OYEHb 4acTO B MEPEMEHHBIX
KOJIMUECTBAaX 3/IECh JK€ BCTpeyaeTcs U 1nosieBoil mmar. lllenodnsie mopo/sl ¢ MepoBCKUTOM XapaKTepHBI IS
9HJ/IOKOHTAKTOBBIX 30H ¢ THpoKceHUTaMu. LIIopioMUT OOBIYHO TATOTEET K BHYTPEHHUM YaCTSIM MICTOYHBIX
uHTpy3uil. KonamaectBo ero moxet gocturarsh 8—10%, mpudéM BOSHUK OH OJHUM U3 TIOCTIETHUX U 3aJINBAET
MIPOMEKYTKH MEXIy 3épHAMU MUPOKCeHa W HedennHa. B mopsiake BBIIETICHHs aKIIeCCOPHBIX MHHEPAIIOB
HAOJTIOIAETCSI CTPOTast MOCIIEIOBATEIEHOCTh, KOTOPasi HE HAPYIIAETCsl HU B KaKUX (DallusX: MarHeTUT — T1e-
poBckUT — cer — mopaoMuT. CopepikaHnue MarHeTUTA Ha OTJIEIBHBIX Y4aCcTKaX TaKiKe MOXKET JOCTUTaTh
HECKOJIbKUX TMPOLIEHTOB U TOTJ[A TAKUE MHOJIUTHI BBIIACISIOTCS HAa MarHUTHBIX KapTaX MOJOXHUTEIbHBIMU
anomasmsimu. O6branoe conepxanue P, O, B nilonurax cocrasmser 0,6-1,5%, HO MecTaMu TIOBBINIACTCS
1o 2,5-3,5% u BeImIe. B 3TOM citydae Bcerma oTU€TIIMBO yCTAaHABIMBAIOTCS OoJIee TTO3THIE TEHEPAINH Ha-
JIO)KEHHOTO araTuTa, MHTEHCHBHO KOPPOAMPYIOIIETO B TMEPBYIO ouepes TabnuTdarsie 3¢pHa MHUPOKCEHA.
WHorma 370 TOHKHE MPEPHIBUCTHIE allaTUTOBBIE KUIIKH CO CPEHOM.

BecbMa HEOOBIYHBIMH SIBIISIFOTCSL TAK Ha3bIBAEMbBIC «BOJUIACTOHUTOBBIC MHONMUTHDY. OHM U3BECTHBI B
KonBukckom MaccuBe-careuiute Ha 3amazie oT Byopusipsu (¢ conepxanuem Bosutactonuta 10 20%); B 10k-
HOM YacTH IIeTI0OYHON HHTPY3HUN MaccuBa Byopuspsu, a Taxke B uilonut-yprurax oopamienus Kosmopcko-
TO araTUT-MarHETUTOBOTO MECTOPOXKACHNS, T/Ie BOJUTACTOHUT 00pa3yeT KPUCTAIIIBI JUTMHOM 10 HECKOIBKHUX
cantumeTpoB. Ha KonBukckom maccruBe BOJIJIACTOHHT M3BECTEH M B OKpykaromux (enntax. B mumdax
TaKUX UHOJIMTOB BUHO, YTO BOJIJIACTOHHUT B OOIIEM CITy4ae PaBHOBECEH C MMPOKCEHOM U HE(EeITMHOM.

[MopdupoBuaHbIe NHOTUTHI BEIsBIICHBI HA L[eHTpaibHOM MaccuBe Typbero moayocTpoBa, Ha CauiaH-
narse, [lecounom u KonBukckoM maccuBax. BrparnieHHHKH TpeicTaBlIeHbl TUPOKCEHOM U MIMOMOP(HBIM
HE(PEIMHOM C KBJIPATHBIMH WJIH IIECTUYTONBHBIMU CEUYCHUSMU. AKIIECCOPHBIE MHHEPAJIBl B OTHX HHOIH-
Tax MPHUCYTCTBYIOT B ITOJTHOM HaOoOpe: MarHeTHT, IEPOBCKUT, c(eH, mopnomut, anatuT. Ha Cannannarse
YCTaHOBJIEHO, YTO MOP(PHUPOBHUIHBIC HIHOIUTHI U MEIBTEUTHTHI BCTPEYAIOTCS B BUE OOJIOMKOB CPEIH Mac-
CUBHBIX HHOJIUTOB.

O4YeHb PeKO B MHOJIMTAX TOSBISIFOTCS BKPAIUICHHUKU OJMBUHA, 3a0pOHUPOBAHHBIC OT OCHOBHOM
Macchbl TOHKO3E€PHUCTOM CIIOASTHO-IIMPOKCEHOBOM OTOPOUYKOM.

B HeOonbIIMX KOMMYECTBAX U HE BE3/Ie B MHOINTAX OTMEYAETCSI IEPBUYHBINA (MarMaTu4ecKui ) Kab-
uT. 3épHA MUPOKCEeHA W He(eTrMHa Ha KOHTAKTe C KCEHOMOP(HBIM KaJbIIUTOM, BBLACTUBIIAMCS OIHUM
U3 TIOCTIeTHUX, IPHOOPETAIOT OTPAHKY. A BHYTPH KaJbIIUTa MOKHO BCTPETUTh MEJIKHE TIOYTH HJIeaThbHbBIE
KpUCTAILIBI CheHa.
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VYpTuThl 00pa3yloT yyacTku cpeau uiionautos. [lepexoapl Mexay pasHOBUIHOCTSIMU pacilIbIBYATHIC.
VYpTUTHI Beerna nermMarouaHble (MENIKO3epHUCTHIX YPTUTOB HE ObiBaeTr). B numdax oTuérinnso BuaHa UH-
TEHCHBHAsI KOPPO3us MHUpoKceHa HedennHoM. Habop akieccopHbIX MUHEPAIOB B TOUHOCTH TAaKOH ke, Kak
U B MiioauTax. BO3HUKIIN yPTUTBI, CKOPEE BCETO, HA MECTE UHOJIUTOB B IIPOLIECCE ITO3/IHEN IEPEKPUCTAILIN-
3allUM, COMTPOBOXKIABILCICS PE3KUM YBEITMUCHHEM COMepKaHus HedenrnHa.

Bropuunpie MUHEpaNbl B MIETOYHBIX MTOPOJAX MPEACTABICHBI OyphIM (DIOTONMUTOM, KAaHKPUHUTOM,
aJIbOMTOM, KPAaCHBIM THAPOHE(ETNHOM, HATPOIUTOM, JTUOCHEPUTOM, MO3AHUMH TCHEPALUSIMH anaTuTa U
kajpuuTa. OCOOCHHO MOJABEP)KEHBI BTOPUYHBIM W3MEHEHUSIM YPTHTHL. B KapOOHAaTH3MPOBAaHHBIX IIEIOY-
HBIX [TOPOAAX MOTYT MOSBIISTHCS JTI0O0OBIE MHHEPAJIbl KAPOOHATUTOBOTO ATAIIA.

[lenoynble MOPOABI MHOTUTOBOM CepHHU, KaK M JOObIe TPYIIBI H3BEP)KEHHBIX TOPHBIX MOPOJ, CO-
MIPOBOKAAIOTCS CBOMMHU JaiikaMu. OHHM M3BECTHBI KaK BHYTPH MacCHBa, T/I€ MIPOPHIBAIOT OJMBUHUTEI, PYII-
HbIE€ IIMPOKCEHUTHl U MATEPUHCKUE IIEIOUHbIE MOPOIBI, TAK U 32 IPEAEIaMu MHTPY3UH cpeau (pEeHUTOB.
HauOonee pacnpocTpaHeHsl JaiKu HHOIUTOB WM MENIBTEHTUTOB (MAaCCUBHBIX, MEJIKO3EPHHUCTHIX) U Ooree
MOJIOZIble HalKu MHOMUT-nierMatuToB. [lociaequue BcTpeyaroTes: TOMBKO BHYTpU MaccuBOB. IlogpoOHee o
marKax cM. IL. 8.

W3 Tabnmuupl 8 BUAHO, YTO MHOMUTHI Pa3HBIX (aiuii o4eHb ONU3KU 10 XMMUYECKOMY cocTaBy. Jlis
CpaBHEHUS B TOU ke TaOnuIle MPUBEAEH CPEIHII COCTaB HMOMUTOB X NOMHCKOTO MAacCHBA.

Tadnuna 8. XuMmudeckuii coctaB HHOIUTOB (Bec. %)

Byopusipsu Camnannarsa Maccussl Typbero n-oBa XuOUHBI
KommnonenTs! Mlélffcgé;— Hitonw WitonuT ¢ mopaoMuTom Wiiomr itomar
S C MarHeTUTOM MOP(GUPOBUIIHBINA | TPAXUTOUIHBIH
1 2 3 4 5 6

SiO, 41,25 42,22 39,66 42,05 39,82 42,22
TiO, 2,62 1,79 3,70 2,00 2,12 4,21
AlLO, 15,02 12,15 12,72 16,89 15,40 15,67
Fe O, 3,78 9,16 8,01 4,51 6,65 5,52
FeO 8,19 4,86 4,32 2,71 4,41 4,78
MnO 0,27 0,22 0,21 0,14 0,19 0,25
CaO 13,03 12,87 15,23 13,04 11,87 9,76
MgO 3,45 7,93 4,48 5,24 4,90 3,32
K,0 2,03 1,96 2,30 3,23 3,56 3,30
Na O 8,58 6,07 7,06 7,90 9,05 8,37
SrO 0,33
PO, 0,89 0,36 1,56 0,59 0,65 1,25
SO, 1,18 0,65

ILILIL 0,20 0,35 0,49 1,22 1,00

[Ipoune 0,93
Cymma 100,49 99,94 99,74 99,52 100,27 99,91
HO 0,20 0,22 0,26 0,09

1. Witonmut ¢ muppoTHHOM, CeHOM, mopioMuToM (KpaeBbie ¢ammn). Cpemnee w3 2-x aHamu3os, 1980 T
2. Cks. 14, tn. 93, 8m, 1981 1. 3. Cka. 31, mr. 99,6 M, 1981 1. 4. MaccuB HOxwusrit. CkB. 128 (3TanonHas mpoba).
Jlaboparopus Unemenckoro 3anoBennuka. 13 marepuanos B.SI. Jlesuna, 1973 1. 5. Llenrpanbubiii MmaccuB. CkB. 34.
. 125,8 m., 1973 1. 6. Uitomuter | cy6daszsr. Cpennee 3 25 ananuszos. 13 marepnanos ®@.B. Munakosa, 1975 — 1982 rr.
Anamusel 1 — 3, 5, 6 Bemmonnensl B X TJI Mypmanckoii ['PD.
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4.2. TypbsauThbI

[MonHOKpHCTAMINYEeCKHE HeeINH-MEIMINTOBBIE TOPOABI BIiepBhIe onucanbl Pam3aem B 1921 1. Ha
TypbeM mosryocTpoBe (UTO M OTpakeHO B MX Ha3BaHMM) [lozke ObUIO yCTaHOBIEHO, YTO METWJINTOBBIE
MOPOJIbI SBIISIFIOTCA OJTHOM M3 Ba)KHEWIIMX COCTABHBIX YacTed IIETIOYHO-YJIBTPAOCHOBHBIX KOMIIJIEKCOB.
Ha KonbckoM moiyocTpoBe OHU KM3BECTHBI Ha CaMbIX KPYNHbIX MaccuBax: TypbuHckoMm, KoBropckom u
Canmaropckom'. M3-3a cBoeii HEOOBIYHOCTH OHM BBI3BIBAIM TIOBBIIMICHHBIH WHTEPEC y TEOJIOTOB H, eCTe-
CTBEHHO, O ITPOUCXOXKIEHUN METWIUTOBBIX MTOPOJ MPUAYMaHO MHOKECTBO TMIIOTE3, MOYAC B3aNMOUCKITIO-
YaloIMX OfHa Apyryo’. B 60-e roasl Ha KoBnope yaanoch yCTaHOBUTB, YTO TYPBSIUTHI SIBISIIOTCS (armeit
MarMaTH4YeCKHX IIEIOYHBIX MOPOJI, HO B TO JK€ BPEeMs OHM BCET/Ia COMPOBOXK/IAIOTCS arnorunep0a3uTOBBIMU
MEeTacoOMaTUTaMHU MEJINT-TIUPOKCEHOBOTO, MEIHIUT-0JIMBUHOBOTO, METHIUT-MOHTHYEITTATOBOTO COCTa-
Ba, ONMCAHWE KOTOPBIX MPHUBEIEHO B IMI. 5, pa3zmen 5.2. OCHOBHBIE TPYIHOCTH MPH PACHIH(PPOBKE MPOKC-
XOXKJICHHSI MEJTHITMTOBEIX TTopoj] Ha KoBmope cBsi3aHbl CO 3HAYNTEIBHON UX H3MEHEHHOCTHIO. B 70-X romax
IpU TIOMCKOBBIX padoTax Ha MaccuBax Typbero m-osa (Ie TaKMX TPYAHOCTEH HE ObLIO) MarMaTH4YecKoe
MIPOUCXOXKJIEHUE TYPhIUTOB OBLIO Ha/IEXKHO TOATBEPIKIEHO.

Ha Kosnope u LlenTpansHoM maccuse Typbero mn-oBa TypbsIMThI PACIIONATralOTCsl BO BHYTPEHHUX Ya-
CTSIX IIEIOYHOW WHTPY3UH, IPUMBIKaroImei k runepbazutam. Ha CanMaropckoM MacCUBe OHHU TATOTEIOT K
BHEIIHEW CTOPOHE, HO TTOCKOJIbKY IIEIOYHBIC TIOPOABI CIIATA0T 3/1eCh OOIIMPHOE PO MaccuBa (a He Tiepu-
(depruyecKkyro 30Hy Kak Ha MPEIbIIYIIINX MACCUBAX), TO TYPbIUTHI U Ha Cammarope OKas3bIBaIOTCS B TOU Ke
TeOJIOTHYECKON TIO3UIHH, T. €. B 9HAOKOHTaKTe ¢ runepbazutamu. Ha FOxxnoMm u JleTHeropckom maccupax
Typbero m-oBa OHHM 3aJEraloT OIAThH K€ BO BHYTPEHHUX YACTSIX OKPYIIBIX IIEJIOYHBIX MHTPY3UH, HO TH-
nepOa3uThl HA ATUX MAacCHBaX OTCYTCTBYIOT. B KOHTaKTe ¢ ()eHUTaMH TYPhSIUTHI HE BCTPEUYAIOTCS M BCET/Ia
OTJIeJICHbl OT HUX 30HOM MMOJIUTOBOTO cocTaBa. [lepexo/ibl TypbsIMTOB K UHOIUTAM BCEr/a pacilibiBYaThIC.
[Ipu noxymenTaru ckBakuH Ha HOxHOM MaccuBe Typbero m-oBa /Ui TaKHX MEPEXOTHBIX 30H MCIIOIb30-
BaJICSl TEPMUH «UHOTUT-TYPBSUTY.

Tpu m1aBHBIX MUHEpana (HeennH, METHINT U MMPOKCEH) 00pa3yloT B TYPhSIUTaX PABHOBECHYIO ac-
coumanuio. B mepeMeHHBIX KOMHUECTBAaX BCETA MPUCYTCTBYET U OypbIid (PIOTONUT, OAHAKO 00pa30Bacs OH
YyTh TO3KE M PA3BUBAETCS HA CTHIKE 3€peH HedenrnHa 1 MeTHInTa, HeearnHa 1 TUPOKCEeHa, 3aMelas ux.

B nmreparype (oredecTBeHHOW W 3apyOeKHOH) CYIIECTBYeT MHO)KECTBO Ha3BaHWN MEIMIIUTOBBIX
opoJ| (TYPbSUTHI, YHKOMITATPUTHI, KYTIUTHI, OKAUTHI, MEIMIUTUTHI, KOBIOPUTHL U 1p.). K coxanenuto,
NepeyrClICHHbIC Ha3BaHUsl Nonaiu U B «leonornyeckuii cuoBapb» (1973), rae Bce METUIUTOBBIE TOPOJBI
0e30roBOpOYHO OTHECEHBI K MarmMaruueckuM. B crarbe PoHencona u ap. (1975) Ha ocHOBe napareneTuye-
CKOTO aHaJIM3a MpeajiaraeTcsl ynpocTUTh TEPMUHOIOTHIO TTOTHOKPUCTAIUIMYECKUX U3BEPKEHHBIX METHIIN-
TOBBIX TTOPOJI, OTPAHUYHMBIIUCH HA3BAHUSIMH (ITHPOKCEHOBBINA TYPBSIUTY, «(DIOTOMUTOBBIA TYPBSIUTY», «Mar-
HETUTOBBIN (MIJIH IEHKOKPATOBBIN) TYphsUT». B mpennaraemoii Y CO tak u caenano. HanpammmBaercs u ete
OJTHO Ha3BaHUE: KIIOPIOMHUTOBBIN TyphsuT». [IpaBaa, MIOPIOMUT HEPABHOBECEH C MEIMIIUTOM U 3aMEIAeT
ero. OnHako ¥ B MdonUTax HaOMIONAeTCs B TOYHOCTH TaKasl JKe KapTHHA, a Ha3BaHUE «LIOPIOMHUTOBBIN Hi{0-
JUT» BCE-Taku NMprxuiock. Ha TypbeM mosyocTpoBe 00HApyKEHbI O4€Hb PEIKHE OJIMBUHOBBIE TYPbSIUTHI C
MEJIKUMH OKPYTJIBIMU BKpAIUIEHHUKAaMH OJIMBUHA, 3a0pOHNPOBAHHBIMU OT OCHOBHOM MacChl ABYXCIIOHHBI-
MU (QIIOTOMTUT-TUPOKCEHOBBIMHU OTOPOUYKAMH (T. €. CBOCOOpa3HbIC aHAJIOTH OJIMBHHOBBIX HHONHUTOB). OUeHb
4acTO BCTPEYAIOTCS U NIETMATOHIHBIC (TIePEeKPUCTAIUTM30BaHHBIC) TYPhSIHUTHI, KaK MPABUIIO, C OOJIBIIIUM KO-
JIMYECTBOM Oyporo (JIoronura, paBHOBECHOTO C MEIUIUTOM U HE(PETHHOM.

CTpyKTypa HEM3MEHEHHBIX TYPbSIUTOB THNUAMOMOp(HAs, TEKCTypa MaccuBHas. Kpucramisl mu-
pOKCeHa OOBIYHO JIMHHOIIPU3MATHYeCKHe, 0e3 CIIeIOB 30HAJIBHOCTH (B OTJAMYUE OT UHOJIUTOB, T/Ie OUYCHb
YacTO KpaeBbIe 30HBI KPUCTAIJIOB 00OTAIIEHbI ATHPUHOBOW MOJIEKyNoi). Hukakoro 3amenienust mipokce-
Ha MEJIMITUTOM (KaK B METaCOMAaTHUYECKHX MEIIINT-ITUPOKCEHOBBIX Topoaax) He HaOmogaetrcs. Hedennn
KceHOMOp(eH, KaK KBapil B TpaHUTax. B Oorareix menouyamMu JEHKOKPaToOBBIX TyphsiuTax JleTHeropckoro
MaccuBa He(QEIMH MOXKET KPUCTAJUIM30BATHCS OJHUM U3 MEPBBIX, 00pa3ys nAMOMOp¢HBIEC TabnuT4aThIe
KpHCTAJLIBI, YIIOMEHHBIE IO 0a30MMHAKOMTY. B momepevHbix cpe3ax KpucTalluibl TakodH GopMBbl B THdax
JIAIOT HECBOMCTBEHHOE He(DEMNHY TIOJOKUTEIBHOE YIJTHHEHHUE.

' Viiomunanue B oruére JI.B. AntoHOBa 1 11p. (1969) 0 HedennH-MeTInOBBIX opogax Ha IlecouHOM MaccuBe TPeOyeT MOATBEPIK-
JCHUSL.

2Kparkuii 0030p ux npuBeaéH B MoHorpadguu B. U. TeproBoro u jp. Ha ctp. 53-54 (1969).
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AKIIeCCOpHBIE MUHEPANBI TYPHSIUTOB MIPEICTABICHB MArHETHUTOM, TIEPOBCKUTOM, allaTUTOM H TIO3/I-
HuM mopinoMutoM. CheH B TypbanTax He BcTpedaeTcs. IHTepecHO, YTO B KOBIOPCKUX TYPhSIUTAX arlaTUT
JI0JITO€ BpEMsl HE OTMEYaJICsl. YIIOMUHAHUS 0 HEM HeT B MoHOrpadusax Hu y Kyxapenko (1965), vu y Tep-
HOBOTO (1969). DTO OBUIO HEMOHSATHO, T. K. MPH CIPABEAIMBOCTH MarMaTU4ecKOl THIOTE3bl OH MPOCTO
00s13aH TaM ObITh, KaK U B MionuTax. TIIaTeIbHOE U3yUYeHUEe NUTM(OB UMEHHO C ATOM MO3MIIMU [TOKA3aJlo,
4TO TaK OHO U ecTh. Ho B Typhsiurax KoBmopa anmaruT NMpUCYTCTBYET B BUJC OKPYIVIBIX MEJKHX 3EPEH, a
MIPH OJJUHAKOBOCTH TIIABHEHTIIMX ONTHYECKUX KOHCTAHT MEJMIINTA U allaTUTa, MOCISAHUNA TIPOCTO TePSETCs
Ha (hoHe OONBIINX CKOIUICHH MeMInTa. 3aT0 B TypbsuTax FOxHOro 1 JIeTHEropckoro MacCMBOB araTuT
cpaszy oOHapyKHUBaeTcs B JIF0OOM nutrde, MOCKOIbKY 00pa3yeT JUTMHHOCTOIOUATHIC WIM MTOJIBYaThie KPH-
CTaJIJIBI C MPABUJIBHBIMU IIECTHYTOJLHBIMUA CEUCHUSIMU M OT MEJIMJIUTA OTJIMYACTCS O€3 BCAKOTO TPy/a.

EcTecTBeHHO, UTO TYphAUTHI (KaK U MHAOJUTHI) JOJDKHBI COMPOBOXKIATHCS JTaliKaMi aHaJIOTHYHOTO
cocraBa. Ha KoBmope Takux maek moka He BCTpedeHO. BO3MOXKHO, OHM M ObUTH, HO B TIPOIIECCE TTO3THIX
peoOpazoBaHMii MepeKPUCTATN30BaHbl U u3MeHeHbl. Ha Typrem m-oBe 1 CanMaropckoM MaccuBe Takue
JTAafKH MTOTaIAl0TCsl, XOTS ¥ HE CTOJIb 4aCTO, KaK JAaHKu HHOIUTOB. Majo TOro, TyphsSIUTOBBIE JAKH OTMEYa-
JMCh Aaxe B eHnTax, T. €. 3a IpeleslaMi MacCHBOB (CM. TII. §).

[IpocTpaHCTBEHHO C TYphSUTaAMH BCEIJa CBSI3aHbI TaK HA3bIBACMbIC «CKAPHOIOIOOHBIC MOPOJIBD»,
BO3HHKIIIFE HA MX MECTE B MTOCIEMAarMaTHUECKYI0 CTaauio (CM. TII. 6, paznen 6.3). IMeHHO ¢ HUMHU CBSI3aH
MIPaKTHICCKH BECh HAOOP BTOPUUYHBIX MHHEPAJIOB, U3 KOTOPHIX HaboJee THUIHUYHBI MEOOTUT (TI0 MEIH-
JUTY), KaHKPUHUT, aHAPAAUT (30HAIBHBIN), TEMHO-3eJEHAs poroBass OOMaHKa, SIPKO-3eJEHBIN (DIOTONHT,
MOHTHYEIUIHT, BOJUTACTOHUT, MIOYTH OECIBETHBIN (OEIbIi B IITy(ax) TUOINCH]I, Be3yBUAH, XJIOPUT, KAJIBIIUT,
COJIQIIUT | JIP.

XUMHUYECKUX aHAIM30B MEJHJIMTOBBIX MOPOJ MHOXKECTBO. OIHAKO HM3-3a TEPMHUHOJIOIMYECKON He-
pa3bepuxu, Kak MpaBUI0, HEBO3MOXKHO IMOHSTh, KAKHE PAa3HOBUIAHOCTH IOPOJ OTOMPAIHNCh HA aHAJIHM3BI.
BonbmmHCTBO U3 HUX SIBHO HE OTHOCHUTCS K «YUCTHIM PA3HOBUIHOCTSIMY» TyphsnuTOB. Tak, conepxanue CaO
0 pa3HbIM JaHHBIM KoJiebiercs ot 17 mo 35%, A1203 — ot 2 no 16%. Kak Hu crpanno, naxe mo Kopmopy
HET aHAJM30B TUITHYHBIX HEN3MEHEHHBIX TYPhIUTOB. JIuibe Ha TypbeM 1m-0Be crieruabHO OBLTH 0TOOpaHbI
ATAJIOHHBIE MPOOBI, aHAIN3HI KOTOPHIX U MPUBE/ICHBI B TA0M. 9.

Tadmuna 9. Xumudecknii coctaB TypbhsiMTOB U3 MaccuBOB Typbero m-osa (Bec. %)

[THPOKCEHOBBIH DIIOronUTOBBIN MarueTuToBblid
KoMmoHeHTb!I TYpBSUT TypbAUT (ICHKOKPATOBBIi)
TYPBSHT
1 2 3

Si0, 38,74 36,48 40.60

Tio, 2,14 2,39 1.65

ALO, 13,06 15,90 16.10

Fe O, 6,96 5,36 5,51

FeO 3,53 4,26 4,13

MnO 0,19 0,18 0,18

Ca0 19,66 16,74 15,70

MgO 4,62 5,32 3.34

K,0 241 3,09 2.40

Na,0 6,00 7,25 8.00

PO, 0,83 1,26 0,57

ILILIT 1,28 126 171

HO" 0,28 0,22

Cymma 99,70 99,71 99.89

Sen. 0,06

1. FOxHbIif MaccuB, ckB. 128, stanmonHas mpobda 128/3. 2. To xe, sTanonnas mnpoda 128/2, rmybuna 37,0 M. AHa-
mu3el JlaGopatopun Unbemenckoro 3amoBennuka YHI[ AH CCCP, 1973 1. 3. JleTHeropckuii MaccuB, CKB. &,
npo6a 010, uarepsan 80-86 m. XTJI Mypmanckoii I'P3, 1974 1.
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5. METACOMATHUTBI MATMATHYECKOM CTAJIMA IEJIOYHOI'O DTAIIA

B nanHO# TI1aBe paccMarprBaeTCsi KOMIUIEKC MECTPBIX M Pa3HOOOPa3HBIX MO COCTABY MOPOJI, OKaiM-
JISIFOIIUX IIEOYHBIC HHTPY3HH, T. €., ”HBIMH CJIOBAMH, CIIAraroliX 3K30KOHTAKTOBBIE OPEOJIbl BOKPYT HHX.
Cy1ecTByIOT B OOJIBIINE TPYIIIBI METACOMATUTOB MarMaTHYECKON CTaINH:

a) arorunep0a3uToBbie (B OCHOBHOM, allOOJMBHHOBEIC) METACOMATHUTHI;

0) (eHUTBI, BOHUKIINE Ha MECTE BMELIAIOLIHNX ITOPOJ] paMbl, IPEACTaBICHHBIX ONOTUTOBBIMU THEH-
CaMHU ¢ MPOCIOAMU aM(PUOOTUTOB, KUCIIBIMH MUTMAaTUTAMHU, PEXKe MeTaarnadazamMu.

B cBoto ouepesb, METaACOMATUTHI 110 OJTMBUHUTAM TaKKe TIOIPa3IeIISIOTCS Ha JIBE HEMOXOXKHE BETBH,
OJTHA M3 KOTOPBIX TEHETHYECKH TECHO CBA3aHA C MAOIUTAMHU, BTOPAst — C TyPhSIUTaMH.

B noxHOM Habope Bech KOMILIEKC METACOMATHTOB TIPE/CTaBlIeH Toiabko Ha KoBmope (ecnu He cuu-
TaTh OTCYTCTBYIOLIMX (DEHUTOB MO MeTaanadazam), T. €. Ha OAHOM M3 KpyHmHEHWmMxX mMaccuBoB Kosbckoro
M-0Ba C OOJIBIINM OJTMBHHUTOBBIM SIIPOM U 3HAUYNTEIHLHBIMA MAacCaMH IIEOYHBIX MarMaTHuecKux Mmopo/,
BKJIIOUAIOIIUX U TYpbsiUTHL. [louTH Bece merporpaduyeckie pasHOBHIHOCTH METACOMAaTHTOB (KpoMe elu-
HUYHBIX) OOHapykeHbl 1 Ha TypbeM m-oBe. HaBepHsika B OlWH psiji ¢ MepedrcieHHbIME BeTaHeT u Cai-
Maropa, HO TONBKO Tocie Ooiee AeTambHOrO mM3ydeHus MaccuBa. Ha Byopuspsu u CebnbsiBpe, rae HET
TYpPBSUTOB, OJTHA M3 BETBEH METaCOMaTHTOB, TCHETHYECKN C HUMH CBsI3aHHAsI, COOTBETCTBEHHO, BBITIA/IACT.
Ha menxux maccuBax ¢ HEOOJIBIIMMH pa3MepaMy ILEeJIOYHbIX HHTPY3ui (Adpukanaa, [lecounsiit, O3épHast
Bapaka) METaCOMaTHThl MarMaTHUECKOM cTaauy pa3BUThI ciabo. Ha Cannannarse HHOIUTHI 3aHUMAIOT Be-
JYLIYEO potib (TI0 TJIOIIA/IK ), HO HEeT runepOa3uToB. A Ha JlecHoi Bapake, CJIOKEHHOM MOYTH HAIISJIO OJIH-
BUHHUTaMH, OTCYTCTBYIOT IIEIOYHBIE TTOPOIBI.

Crenens nepepabOTKu TUIepOa3UTOB B 30HE KOHTAKTA CO MIETIOYHON WHTPY3UEH 3aBrUcesa OT MHOTHX
(haKTOPOB, TNIABHBIMHU 13 KOTOPBIX SIBIISLTACH €€ pa3zMepbl, MOP(OIIOTHSI KOHTAKTOB, CTETICHB TPEIIIMHOBATOCTH
(OpUCTOCTh, MPOHMUIIAEMOCTD) BMEIIAIOLIUX MTOPOA. B cTpoeHNH OpeosioB METaCOMaTHTOB HAOMIOAACTCS
omnpenenéHHas 30HaJbHOCTb, IPU ATOM 30HBI CMEHSIOT OJlHA JIPYTYIO B TaKOW MOCIeI0BaTeIbHOCTH: (HiHO0-
JIUTHI) — HEPETUH—TIMPOCEHOBBIE IIOPO/Ibl —> CITIOMISTHO-ITUPOKCEHOBBIE MOPOBI — MHPOKCEHU3UPOBAHHEIC
ONTMBUHUTHI — (OMUBUHHUTHI). B KOHTaKTe ke C TyphSIUTaMH BO3HHKAET COBCEM HHAs METacoOMaThdecKas
KOJIOHKa: (MAOJUTHI — TYyPhANUTHI) — Oe3He(PeTNHOBBIE MEIMITUTOBBIC TIOPOIBI — METHIUT-TTHPOKCEHOBBIE
MOPOJIbl — MEIMWINTU3NPOBAHHBIE U MOHTHYEIIUTH3UPOBAHHBIC OJIMBUHUTHI — (OJMBHHUTHI). Bo Bcel
MIOJTHOTE MEPEUHCIICHHBIE 30HBI BCTPEYAIOTCsI HE TaK YK 4acTo. PeanbHble MeTacoMaTn4eckue KOJIOHKU MO-
T'YT OBITh YCEUCHBI U OTACIbHBIC 30HBI U3 HHUX BBIMAaroT. [lepexoapl Mex1y 30HaMHU BCETAa PacIlibIBYa-
ThI€, KOHTAKThI U3BIJIMCTHIE. B Kaxk10#l mocieayroleit 30He Bcerja MOKHO BCTPETHTh PEJMKTOBBIC OJIOKH
(y4acTKy) MpeapIIynuX 30H. Bce 30HBI MeTacoMaTndecKoi KOJTOHKH BO3HUKIIM OTHOBPEMEHHO, pa3pacra-
SIChb ¥ HACTYTIasl OJJHA HA JIPYTYIO IO/ BO3ACHCTBHEM ITOTOKA «CKBO3bMarMaTHIECKIX» pacTBOpoB. B camoit
TBIIBHOM 30HE MPOMCXOAMIIO 3aMEIEHHE IEIIOYHBIX MUTMAaTHTOB YK€ HEMOCPEACTBEHHO paciiaBoM. Crie-
JyeT CKa3aTb, YTO OILyTUMBIE bl BO3ACUCTBHS MOTOKA TEIUIA M IEJIOYeH YIaBIMBaIOTCS B 30HE KOHTAK-
Ta rUIepOa3uTOBBIX MACCHBOB C BMEIAIOIIMMHE THEHCAMU JiayKe B TOM Cllydae, eCJIH IIeIOYHBIX TOPOJI B CO-
BPEMEHHOM IPO3HOHHOM Cpe3e TUO0 HET, MO0 OHY PacIioaraiTcs B IeHTpe MaccuBa (kak Ha CanmMarope).
OO0 3TOM CBHJIETEIILCTBYIOT: OPEOJI CYIIECTBEHHO MUPOKCEHOBHIX IMOPOJT B KPasiX OJTUBUHUTOBOTO MAaCCHBA
JlecHast Bapaka, OOIIMPHBIE 30HBI TMPOKCEHU3UPOBAHHBIX U OCITIOICHENBIX OJIMBUHATOB B KOHTAKTE C THEMH-
camu Ha Canmmarope, BHEIIHsS KaiiMa MaccuBa AQpuKaHia, CIOKEHHAs CYIECTBEHHO MUPOKCEHOBBIMH
nopoaamu ¢ HeeJIHMHOM, a TaK)Ke Opeolibl PEHUTU3UPOBAHHBIX 'HEHCOB BOKPYT TPEX YHOMSIHYTHIX MacCH-
BOB. UTo Kacaercs (eHUTOB, TaKkKe OC3yCIIOBHO OTHOCSIINXCS K METACOMAaTUTAM MarMaTn4ecKoi CTany,
TO MEXaHW3M UX ()OPMHPOBAHUS BO MHOTOM OBLI TAaKUM JK€, KaK M CHIIMKATHBIX ITOPOJ 110 THIIepOa3uTaM.
OpHaKo UMENUCh U 3HAYUTENbHBIe OTIANYNS, 00YCIOBICHHbIE KUCIBIM COCTaBOM ITOPOJI, TIIABEHCTBYIOMIEH
POJIBIO TEKTOHUKH M HEKOTOPBIMHU JPYTUMH (hakTopamu (cM. paszen 5.3).

Bce meracomatuThl MarmMarudeckoil craauu (HedeIMH-TMPOKCEHOBBIE, CIIIONSHO-TTMPOKCEHOBBIE,
MEJIMIINTOBBIC, MOHTHYEIITUTOBBIE, a TaKKe (PEHUTHI) PBYTCS JaliKaMH UHOJIMTOB M MHOIUT-IIErMaTUTOB.

5.1. He(etnH-INpPOKCEHOBBIE U CJIIOASHO-THPOKCEHOBbIE MOPOIbI

IHupoxcenogvie nopoost ¢ nepemennbIM KoAu4ecmeom negenuna TaroTeroT Tud0 K 30He KOHTAKTa
CO TIEIOYHON MHTPY3HEH (T. €. CIararoT CaMylo THUIBHYIO 30HY OpeoJia MeTacOMaTUTOB MarMaTHIeCcKon cTa-
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JTUH ), THOO JIOKATM30BAHKI 110 ITepUPEPUN MAaCCHBOB, MPUMBIKas K (heHuTam. [1o Macmrabam pacpocTpane-
HUSI OHHM 3HAUUTENFHO YCTYIAIOT CIFOASHO-IMPOKCEHOBBIM MopoaaM. YacTo He(ennH-MTMpOKCeHOBas 30Ha
MOXET BOOOIIIE BBITIA/IaTh M TOTJIa B HETIOCPEACTBEHHOM KOHTAKTE C MHONIUTaMU (MK (PeHUTaMU ) O0OHAPYKH-
BAIOTCs TOJIBKO CIIOASTHO-MTMPOKCEHOBBIE TOPObl. Takum 00pa3om, HeennH-MUPOKCEHOBBIE METACOMATHTHI
CIUIONTHBIX KOJBIIEBBIX 30H HE 00pa3ytoT. Mckimodernem MoxeT ctath CeOnbsaBp (Ipu U3y4eHUH paBooe-
PEXHOMN YacTH), Ie HeEeITMH-TTUPOKCEHOBBIC TTOPOIBI CIATal0T BHEMTHIOW 30HY ImmpuHoM oT 100 mo 700 M.
[louTn crutomHOE KOJIBIIO TAKUX K€ MOPOA, HO MEHBIIIEH MOIIHOCTH, KAPTUPYIOTCS C BHYTPEHHEH CTOPOHBI
WHOIUTOBON MHTPY3uM Ha Byopusipeu. Lllnpoko pa3BUTHI OHM ¥ BOKPYT sijipa MOPGUPOBUIHBIX HHOIUTOB
LenTpanpHoro MaccuBa Ha TypbeM 1-0Be, a KPOME TOTO, YYaCTKU HE(EINH-MMPOKCEHOBOTO COCTaBa U3-
BECTHBI M B KpaeBbIX ero 4yacTsx. Ha AQpukanie Bce He(eTUH-MTUPOKCEHOBBIE TIOPO/BI TSATOTEIOT K KpasiM
MaccuBa, Ho emié B miaBe 3 (pa3men 3.2) roOBOPHIIOCH O HEHAIEKHOCTH KaMEePATbHOTO PACHICHEHUS THPOK-
CEHOBBIX MOPOJ] ATOTO MaccuBa. He nckioueHo, 9To HedennH-THPOKCEHOBBIE TTOPOIsI AGpPHUKAHIBI MOTIN
BO3HUKHYT W TIPH He(DETHMHU3AIUN MarMaTn4ecKiX MAPOKCEHUTOB. PEINTh 3TOT BOMIPOC MOKHO TOJIBKO C
MTOMOIIBI0 HOBBIX T€0JIOTO-NIEeTporpaduIecKux HaOMONeH!H. B HUITO)KHOM KOJTM4eCTBE MUPOKCEHOBKIE 0~
POZBI C BKPAIUIEHHOCTHIO He(heIrHa BCTPEUCHBI BOIM3H MitonnToB siypa [lecounoro maccuBa u Ha JlecHol
Bapake BO BHEIIHEH 30HE MUPOKCEHOBBIX Nopos He nanee 10—12 M oT KOHTaKTa MacCHBa ¢ THEHcaMu.

B nurepartype 3TH MOpOJIbl 4aCTO UMEHYIOTCS 00 «SIKYMUPAHTUTaAMI, TH00 «He(eTMHU3UPOBaH-
HBIMU TTUPOKCEHUTAMU», UTO TOJpa3yMeBacT UX MarMaTHYeCcKoe TPOoUucXokeHne. [lepBoe Ha3BaHHE HEy-
MECTHO, MTOCKOJIbKY WHTPY3UBHBIX MOPOJI, COCTOSAIINX M3 MIEJIOYHOTO MUPOKCEHa, Ha MaccuBax Kombckoro
M-0oBa He BCTpeueHo. Kcraru, poquiics 3TOT TEPMHUH Ha MIENOYHO-YIBTPAOCHOBHOM MaccuBe SIKynupaHra
(bpazmus), a A.H. 3aBapunkuii (1956) cchutaeTcs, 94To mog00HKIE TOPO/IBI ecTh U HAa Adpukanae. Ckopee
BCEro, peub HIET 0 c1abo HeeTMHN3NPOBAHHBIX PYJHBIX MHPOKCEHHUTaX. B wacTHoCTH, Mo SIKynupanre
3aBapHIIKUil IPUBOIUT 3aPUCOBKY MUIM(a TUITHYHOTO PYAHOTO MHUPOKCEHHUTA C CHICPOHUTOBOW CTPYKTY-
poii (TMPOKCEH MPeCTaBIIeH TUTaH-aBITUTOM). BTOpoe Ha3BaHME NMEET MOJTHOE MPaBO Ha JKMW3Hb, HO JIMIITH
B TOM CJTy4ae, €Clii JIOKa3aHO, YTO MCXOTHBIE IMTOPOJIHI SBISUTUCH MarMaTHUeCKUMHA. beccriopHoe Hammane
TaKHX TIOPOJI YCTAHOBJIEHO ITOKA YTO TOJBKO B FOXKHOU YacT KOBAOpPCKOTO MaccuBa.

[To 00NMKy U KOJIMYECTBEHHOMY MHUHEPAJILHOMY COCTaBY He()EIHH-MTUPOKCEHOBEIE TTOPOJIbl BEChMa
pasHooOpasHsbl. [IMpOKCeH Mo coCTaBy MOKET OBITH MOYTH TAKHM K€, KaK B CIOISHO-ITHPOKCEHOBBIX TIOPO-
nax (T. . AMOTICUJI-aBIUT), HO Yallle UMeeT Oosiee sipKue 3eI€HbIe OTTEHKH M3-3a OBBIIIEHHOTO CO/IEPIKaHuUs
STHPUHOBOI MOJIeKybl. Hepenku 30HambHBIE TUPOKCEHHI, sipUe OKpalieHHbIe B Kpasx. Hedenwnn Bcerna He-
pPaBHOBECEH C MMPOKCEHOM U Koppoaupyet ero. KommuectBo HedenmHa komeOnercs oT oyiel IpoIeHTa 10
MIEPBBIX JIECATKOB. AKIIECCOPHBIE MUHEPAJIbI T )K€, YTO U B HAOJIUTAX: MAarHETUT, IEPOBCKUT, C(eH, II0p-
JIOMUT, anatut, nuppotul. [llopinomur Goliee mo3aHUN U HapacTaeT Ha TEPOBCKUT U ceH. B HeOombImx
KOJIMYECTBAX €CTh U OypbIil (roromnut.

Cnroosano-nupoKcenogvle nOPoOsbl SBISIIOTCS OTHOM W3 TIABHBIX COCTAaBHBIX YacTell MaccwBOB Byo-
pusipsu (moutu 70% Bcelt momann), Cebnbsipa, Komnopa, Appukannsr u LleaTpansaoro maccuBa Typbero
m-oBa. [lMpokcen mpeacTaBieH TUOTICHA-aBTUTOM, KOJIMYECTBO OypOro JKEeIe3MCTOro (IororuTa BapbupyeT
B OYEHb IMUPOKHX Ipeesax, aKIeCCOPHbIE MUHEPAIbl — TATAHOMATHETUT W TIEPOBCKUT (TIOCIETHINA 00BIY-
HO B BHJIE KaMOK MO MarHeTuTy). Groromut, Kak MpaBuiIo, pa3BUBACTCS MO MUPOKCEHY, OJHAKO MPHU MOCTe-
JyIolIed MepekpucTaIM3aliy 3Ta Mapa MUHEpaJloB CTAaHOBHUTCS paBHOBECHOH. Bce ocTanmbHble MUHEpAIbI
(KpoMe TepeUYrCIIEHHBIX YeThIPEX ), CTPOTO TOBOPSI, K 3THM IOPOJIaM OTHOIICHHUS HE UMEIOT. Pejikast BKparuieH-
HOCTh He(ennHa, IMOPIOMHTA, alaTUTa, C)eHa CBA3aHBI YK€ C BO3/IEHCTBHEM THUIOBOI 30HBI He(eInHM3a-
uH. B epeMeHHBIX KOMYEeCTBaX B CIFOISTHO-TTMPOKCEHOBEBIX TIOPOax BCeraa 00HAPYKUBAETCS PEITUKTOBBIN
onmuBuH'. Ilpu mocremMarMaTHYecKux MPeoOpPa3oBaHUAX B CIIOASHO-MUPOKCCHOBBIX TOPOAAX MOSBIISIOTCS
TEMHO-3€JIEHBIN aMpHOO0I, aHAPAJIUT, HOBBIC TCHEPAIIUH allaTuTa, MarHETHTA, TIEPOBCKUTA. A KapOOHATH3AIIUS
CITIOSTHO-TIUPOKCEHOBBIX MOPOJ] IPUBOIUT K MOSBICHUIO B HUX JIIOOBIX MUHEPAJIOB KapOOHATUTOBOTO dTaIA.

5.2. MeJII/IJII/lTI(ITbI, MEJIUJIUT-IMPOKCECHOBBIC U MOHTHYEC/IJIMTOBBIC IMTOPOAbI

[Topoapl maHHOM TpyMIBI IMHUPOKO pacnpocTpaHeHsl Ha KoBnope, rae mpoCTpaHCTBEHHO TATOTEIOT
K KOHTAaKTaM CO IIEJIOYHOW MHTpYy3uei. B 3HaunTEeIbHOM KOJIMYECTBE BbISBICHBI OHU U Ha LleHTpanbHOM
MaccuBe Typbero m-oBa B aHAJIOTHYHOM T€0JI0THYECKON MO3UITUH.

! PeJIUKTBI OJIMBHHA HEOXKUIAHHO OBUIH OOHAPYIKEHBI JIasKe B CIIOISHO-ITUPOKCEHOBBIX Opoaax O3EpHOI Bapaku, rjie OH HUKOTJIA
He ormeuancs (ckB. 2047, . 231.7 m).
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B cymiecTBeHHO MENMIMTOBBIX IOPOJAX BCETrJa HAOMIONAIOTCS PEIMKTOBBIE YYACTKH CIIOMISHO-
MTUPOKCEHOBOTO COCTaBa, a TaKXKe MUPOKCEHU3WPOBAHHBIX W MOHTHUYEIUTUTH3UPOBAHHBIX OJMBUHHTOB.
OcHoBHBIC TIeTporpaduueckue pa3sHOBHIHOCTU MpejcTaBieHbl Memwmntutamu (90-95% wmenunura),
MEJTIIAT-ITUPOKCCHOBBIMU, METMIIUT-MOHTHYCIUTUTOBEIMU U METTMJIHT-OJINBUHOBBIMU TTOPOAAMHE C TIPHME-
cpi0 Oyporo ¢moromuTa. B MenumutuTax OMM3 TpaHUI] CO MIETOYHONW WHTPY3UEH MOSBISAETCS BKpaIUICH-
HOCTh HedenmnHa. CocTaB MENMIINTA B 3TUX MOPOJaX HECKOJIBKO WHOW, HeXENN B TyphsiuTax. Eciu B mo-
CJIETHUX OH OJHOPOJICH M 00OTalIéH HATPHEM, TO 3/1eCh, 30HAJIBHBIN, C MEHBIIUM JIByIPEIOMIICHUEM U
I'YCTO-CUHMMU aHOMAJIbHBIMH OKPAaCKaMH, a 110 COCTaBYy OJIM30K K OKEPMaHUTY (T. €. CYIICCTBEHHO Kallb-
[UEBBIN). MOHTHYEITUT pa3BUBACTCA B BUJE TOHKAX KaéMOK BOKPYT PEIMKTOB OJMBHHA Ha KOHTAKTE €ro
C MEIWIHTOM. AKIECCOPHBIE MUHEPAJbl: MarHETHUT, TIEPOBCKUT, MHOTIIA MEIIKask BKPAINIEHHOCTh 3eJIEHON
mimuHeH. KoMIuTeke BTOpHYHBIX MHHEPAIIOB CBsI3aH, ITIaBHBIM 00pa3oM, ¢ TIOCIIEIYIOIIUM TPEeBpaIIeHueM
MEJTHITUTCOICPIKAIIHMX TIOPOJI B CKAPHOMOA00HBIE (CM. pasjen 6.3).

MOHTHYEITUTOBBIE TOPOBI, TECHO MEPEMEKAIONITHECS C METMIIUTOBBIMH, BBISIBICHBI TIOKA YTO TOJBKO
Ha Kopmope. [lo BHemHEMY BHIy OHH OYEHB ITOXOXKM Ha OOBIYHBIC ONIMBUHUTHI M OTIMYAIOTCS JUIIE 0O-
Jiee CBeTIol (cepoit) okpackoi. JIst Tex u Jpyrux XapakTepHBI OJIHU U TE Ke CTPYKTYPBI, pa3Mepbl 3EpeH,
BKPAIUICHHOCTh MarHETUTA, KOTOPBIA YHACIICIYETCS B TOM XK€ KOJTUIECTBE U IMMOUTH TAKOH KeE MO XUMHYECKO-
My cOcCTaBy. B penmmkTax cpeny MOHTHYEIUTUTOBBIX ITOPOJ OTMEUYEHBI TOJNIBKO OJMBHHUTHL. B ceBepHOi da-
ctu KoBopckoro MaccuBa €CTh y4acTKH, TlI€ MOHTHYEILUTUTOBBIE MOPOABI HETIOCPEACTBEHHO MTPUMBIKAIOT K
HIETIOYHON MHTPY3UH. ECTeCTBEHHO, BOJIM3U KOHTAKTa 00HAPYKUBAIOTCS HE(DETMHU3UPOBAHHBIE MOHTHYEII-
JTUTOBEIE TOPOABI. Kpome MarneTuTa, momanaroTces peakue MeIKue 3¢pHa MePOBCKUTA U 3eTIEHON IITTHHEITH.

5.3. ®enutsbl U (PeHUTU3UPOBAHHBIE BMEIAIOIIHE MOPOIbI

Tepmun «penut» BBeAcH bpérrepom B 1921 1. mpu onucanuu nmopoa, OIM3KUX MO COCTABY K ATUPHU-
HOBBIM M aM()UOOJIOBBIM IIEIIOYHBIM CUEHHTaM, BOSHUKIIUM MPU WU3MEHEHUHM IPAHUTOB B OK30KOHTAKTE
mienogHoro MaccuBa ®en B HopBeruu, u mpoyHo BOmEN B TUTEparypy. B oTiudne oT MEIMINTOBBIX 10~
pox 3a geHuTaMu cpa3y ObLIO MPHU3HAHO MeTacoMarhdeckoe npoucxoxjaeHue. B «[eonmorumueckom cio-
Bape» (1973 1.) oroBopeHO, 4TO (heHUTAMH CIIEIYeT HAa3bIBaTh IIEIOYHBIC METACOMATHTHI, BO3HUKIIUE
BOKPYT MIENOYHO-YIBTPAOCHOBHBIX MAaCCHBOB TI0 T'paHUTaM, THelcaM, MecYaHWKaM M JIPYTHM KBapll-
TTOJICBOIIITIATOBBIM TTOpOIaM. DTa Touka 3peHws Obia BeickazaHa emé A.C. CepreesiM (1967). Heymo6cTBO
TaKOW TPAKTOBKH B TOM, YTO MPOIIECCAMU MIETIOYHOTO METaCOMAaTO3a MOTYT OBITh OXBaueHBI aM(UOOINTHL,
MeTaanada3bl U BMENIAONINe KapOOHATHBIC TIOPOBI, U TOTAA MPUIAETCS U300peTaTh WHBbIC Ha3BaHUS, YTO
Bpsizl Jin 1iesiecoo0pazno. B.A. AdanackeB (1939) npu onucaHuu 3K30KOHTAKTOBBIX opeosioB O3EépHON Ba-
paKu MpUMEHSIT TePMUH «cueHumusayusy. Takoe Ha3BaHUE CTPOXKE U MOHATHEE, HeKENN «(HEeHUTH3AINS
(o xpaitaei mepe, He TpeOyeTCsl HOBBIX Ha3BaHUIA), HO B JINTEPAType OHO HE MPIKUIOCH.

Ha reonoruyeckux kaprax ()eHUTBI BOKPYT IIEIOYHO-YIBTPAOCHOBHBIX MACCUBOB BCEMH PUCYHOTCS
B BU/JIE CIUIONIHBIX OPEOJIOB IEPEMEHHOM IUPUHBL. Ha caMoM jernie KapTuHa ropasio cIoKHEe Mo CIeAyIo-
MM [TPUYUHAM:

1. Topombl pambl BOKPYT MacCHBOB BCETrNa Pa3OUThI CEThIO KOJNBIEBBIX H PalUABHBIX Pa3IOMOB,
BJIOJIb KOTOPBIX CUCHUTH3AIINS TPOSIBIIEHA OCOOCHHO HHTEHCUBHO. [103TOMY (heHUTBI 00pa3yrOT HE CILIONI-
HOW 0peoJ1, a cBoeoOpa3Hyto «pemérky». [llupuHa monoc «pemeéTkm» 3aBUCUT OT CTENCHH pa3iapoOIieH-
HOCTH BMEIIAIOIIUX MTOPOJ BIOIb KAKAOTO Pa3jiioMa, a TaKKe OT OJM30CTH €ro K IpaHrIiaM MacCHBa: YeM
OIKe K KOHTaKTY, TeM I10JIoca (DEHUTOB IIHpE.

2. VIHTeHCHBHOCTH TepepaOdOTKH BMEMIAIOIINX TOPOJ TECHO CBsI3aHAa M C MOPQOJIOTHEH KOHTAKTa
IIETIOYHON WHTPY3UH: ciabee BCEro OHW M3MEHEHBI TIPY KPYTOMAIAI0INX KOHTAKTaX (BEPTHUKAIBHBIX HITU
HAKJIOHEHHBIX O] MaccuB). Haubosee cumpbHas nepepaboTka («IporapruBaHue) ) HaONMIaeTCs BIOJIb KOH-
TaKTOB, MAAF0IIUX OT MACCHBA.

3. CueHHTH3ANMS KUCIBIX MTOPOA (THEHCOB, MUTMATHTOB) YaCTO IPUBOANT K ITOSBICHUIO TTaJTHHTCH-
HBIX CHEHUTOBBIX PacIJIaBOB, KOTOPBIE BEChbMa MOOMIIBHBI U MOTYT BHEIPSATHCS B KOHTPAKIIMOHHBIE TPEIIHU-
HBI OCTBIBAIOIICH MHOTUTOBOM UHTPY3UH, 00pa3ysl TUITMYHBIC CHCHUTOBBIC TAaHKU.
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4. Hanuune GeHUTU3UPOBAHHBIX IOPOJ OKOJIO TEX MAaCCHUBOB, IZI¢ HA COBPEMEHHOM 3PO3HMOHHOM Cpe-
3¢ HET MICJIOYHBIX MOPOJ, CBUICTEILCTBYET O TOM, YTO ()OPMUPOBAHUE OPEOJIOB ()EHUTOB HAYMHAIIOCH JI0
BHEJIPEHMUS 1LIEJIOYHBIX PACILIABOB. M BCE %Ke MOIHOCTb 30H U3MEHEHHBIX ITOPOJ B KOHEUHOM CUETE IPSIMO
POINOPLMOHAIIBHA PA3MEPAM HUHOIUTOBBIX HHTPY3HM.

5. Ilpu ynaneHun OT rpaHUI] MaCCHBA 3aMETHO IMaJaeT TEMIIEPaTypa MEI0YHbIX PACTBOPOB, MPOITUTHI-
BAaIOIIMX cJ1a00 MPOrpeTbie MOPOoAbl paMbl. DTO MPUBOIUT K IOSBICHHUIO HA (p1aHrax ()eHUTOBBIX OPEOJIOB
HU3KOTEMIICPaTypHBIX MHHEPAJIbHBIX acconuanuii. Kpome Toro, MoXXHO BBIIECIUTH NPOIPECCHBHBIC CTa-
muH eHUTH3auH, poTeKaromue npu temneparypax 400-500°C, mectamu (IIpH NOSBICHUH CHEHUTOBBIX
pacriaBoB) — 1o 700-800°C, u perpeccuBHBIE (3aBepIaroiiue) ¢ Temmneparypamu mopsaka 200-250°C.
IIpaBna, Ceprees B perpeccUBHbIC CTAANN IOMEINACT ¥ KAPOOHATHU3UPOBAHHbBIC ()EHUTHI, C YEM HUKAK HEllb-
351 COMIACUTBCS. DTO YK€ KapOOHATUTOBBIN 3Tan (OPMUPOBAHUSI MACCUBOB, OTOPBAHHBIA BO BPEMEHHU H
MIPOCTPAHCTBE OT IIEJIOYHOTO.

Cpenn GeHUTOB MOKa HE BBISIBICHO KAKMX-THO0 MECTOPOXKIACHUH HITH MEPCIIEKTHBHBIX TPOSIBICHUI
MOJIE3HBIX HCKOTTaeMbIX. OTCYTCTBHE TAKOBBIX CHIILHO CHIDKAJIO MHTEPEC Te0JIOTOB K (DEHUTOBBIM OpeoJiaMm,
1 B UTOTE [0 CTETIEHU U3yUYCHHOCTH (DEHUTHI PE3KO YCTYMAIOT «HAYMHKE MIETI0UHO-YIBTPAOCHOBHBIX Mac-
CHUBOB. OTHM U OOBSICHACTCS rpy0asi CXeMaTUYHOCTh B PUCOBKE ()EHUTOBBIX OPEOJIOB Ha I'EOJIOTHUECKUX
Kaprax.

Haubonee pacrpocTpaHEHHBIMH Pa3HOBHIHOCTSIMU (DEHHTOB SIBISIOTCS MEJKO-CPEIHE3EPHUCTHIE
3€JICHOBATO-CEPbIC MOPOAbI, MACCUBHbIE WIIN C YHACIIEIOBAaHHOH I10J0CYAaTOCTbIO THEHCOB, COCTOSALINE U3
STUPHH-IUOIICH]IA, KAJIMEBOI'O TIOJIEBOTO IINATa U ajabOuTa. B epeMeHHBIX KOIMYecTBax BCTpeyaeTcs He-
¢enun. TunuuHbIe aKIECCOPHBIE MUHEPAJIbI — anaTtuT, ceH, cyabuasl (Jaie BCero MUppPOTHH U IHPHT).
TakoB ke cocTaB peOMOP(HBIX CHCHUTOB, OTIMYAIOIIUXCS OT (EHUTOB TUITMYHBIM MarMaTn4eckuM oOIu-
koM. C STHpHH-TIONIEBOIITIATOBEIMA (PEHUTAMH TIepeMekaroTcs (PeHUTHI ¢ KBapIleM, Pa3BUBIINECS HA MECTe
I'PaHUTOB, THEHCOB U MecyaHuKoB. KBapil Bcerna penuKTOBbINA 1 OKPYKEH TOHKON HPEPhIBUCTON 3TUPUHO-
BOU KaliMO¥1. PelMKTBI €ro morpysKeHsl B TOHKO3EpHHUCTBIH 3THPHH-TI0JICBOLINATOBLI arperar’. B kauecTse
penKuX mpuMecei B (heHUTaxX MOKHO BCTPETHUTHh BOJUIACTOHUT, IEKTOJIUT, PHHKHT, TAOYHIIOBUT, IBIHAJIHNT,
¢dmroopurt. B dhennrax Byopusipeu (roro-BocTouHbIi (raHT MaccuBa), KoBmropa (BOIHM3M 3amaiHbeIX TPaHHUIT)
1 O3EpHOH Bapaky MOMAAAIOTCS MUPOXJIOP U TaTUYETTOIHUT, TECHO ACCOLUMPYIOIINE C AIbOUTOM, MPUUYEM
MO3THUM (2TBOUTOBBIE KHUIIKU PacceKaroT PeHuTsl). Takum 00pa3oM, CHHTCHETHYHOCTh TaHTaJI0-HHO0ATOB
¢ peHMTAMU HAJO elIE JOKA3bIBATh.

Brosb 30H pa3noMoB cienpl GeHUTH3aN 00HAPYKUBAIOTCA AaXe Ha YIAJICHUH 4—5 KM OT IPaHMII C
maccuBamu (Kosnop, Byopusipsu). OHE posiBIICHBI B BUJ€ TOHYAHIINX STHPUHOBBIX JKUIIOK IO CKOJIOBBIM
TpeLIHaM (B T0JIe TAaKOW STHPHH JIETKO CIYTaTh C XJIOPUTOM), cllaboi ATUpUHHU3ALNHU KBapla, OTOPOUYCK
anpOMTa BOKPYT OJIMIOKJIa3a, (pJIOrONMUTH3AMKE POrOBOM 00MaHKH, 3aMEIICHUS OMOTHTA HICIOUYHBIM aM(u-
00JIOM WJTH XJIOPHUTOM.

Opeodsl henuros Bokpyr Canmaropsl 1 JlecHOH Bapaku OTHOCHTENBHO ManoMoOIHbl. KBapil ncue-
3aeT JUIb Npu npuommwkeHnr Ha 10—15 M K KOHTaKTy ¢ MacCMBaMH, a HHOTAA M TOr0 MeHblIe. DeHUTHI
o MeTaanada3zaM npakTuyecku He n3ydeHsl. Ha CanannarBe OHM BCKPBITBI BCETO OHON KapTHPOBOYHOM
CKBa)XMHON Ne 22 M mpencTaBieHbl MHPOKCEH-IIOJNEBOLINATOBBIMU OPOJAMH, TOHKO3EPHHCTBIMHU, Mac-
CUBHBIMH, C MEJIKHUMH KMJIKAMU anaTuT-He(eInH-MUPOKCEHOBOIO M He(eINH-NTUPOKCEHOBOIO COCTABA.
B xaptupoBounbix ckBaxxuHax NeNe 23 u 28 BCKpbITH (heHUTU3MPOBAHHBIE METaAnadasbl, B KOTOPBIX Ha-
OJTFOIACh MEJTKME BETBUCTHIC KUK ITUPOKCEH-TI0NIeBOIINaToBOro cocraa. O ¢pennrax [lecounoro mac-
CHBa yIOMUHAHUU HeT. [Toxoxke, X HUKTO HE BUACIH U3-3a OTCYTCTBUS OOHAKEHU W CHIILHOU 3a00I09CH-
HOCTHU OKPY>KaIOIIEH TEPPUTOPHUH.

' B aTOM arperare MO)XHO OOHAPYXUTh U He(DEINH, BOIPEKU IPABIITY, NIACSIIEMY: «...KBapll ¢ He()eIMHOM B OJHOM HUIH(E HE
BCTpedatoTcs». Ho mpaBmito He HapymraeTcs: KBapl] HEPAaBHOBECEH CO BCEMH OKPYKAIOIIMMH MUHEPATaMH.
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6. METACOMATHUTHI IOCJTEMATMATHYECKOM CTA/IAU IIIEJIOYHOI'O STAIIA

6.1. AmaTUTH3MPOBAHHBbIC CYLIECTBEHHO NMPOKCEHOBbIE U MErMaTOUAHbIC
CJIIOISTHO-TIMPOKCEHOBBIE NOPOAbI

ATaTUT-TUPOKCEHOBBIE TIOPOJIBI C POTOBOM OOMaHKOW SBJISIOTCS CAMBIMU PaHHUMH 00pa30BaHISIMH
nocjaeMarmMarniyeckoi craguu. OHU pa3BUBAIOTCS 110 TUPOKCEHOBBIM, CIIFOISHO-ITMPOKCEHOBBIM, He(eJInH-
MUPOKCEHOBBIM IIOPOAAM, PEXE IO PYAHBIM MUPOKCEHUTaM, €l peke HEMOCPEICTBEHHO MO MHOIHUTaM.
Paccekarorcsi MMOMUTOBBIMHU JlaiikaMu ImesnoyHoro stama. OHM craraioT obmmpHble miomaan Ha CeO-
TbsIBpe, 00pa3yloT CepIoOBUAHBIC 30HBI B MUPOKCEHOBBIX MOPOAAX 3alaHoi yacTu MaccuBa Byopuspsu
Y M3BECTHBI BO BHYTPEHHHX 4acTix llecouHoro maccmBa, OKpy»asl CIIOIIHBIM KOJIBLIOM HHOJUTHI SApa.
EcTb OHU U B KpaeBbIX 4acTaX AdpUKaH/Ibl, HO 30HbI MEJIKHE, KOIMUECTBO allaTUTa HUYTOXKHO U BBIJIEISTh HX
Ha KapTe, 1a el B BUAC OOMMPHBIX MmoJel, kak 3to caernan JI.H. Kazapunos (1973), HeT HUKaKUX OCHOBaHHH.

MuHepanbHbIM COCTaB 3TUX MOPOJ BeCbMa CTa0MJICH: MMPOKCEH, TEMHO-3eJIEHasi porosasi 0OMaHKa,
rpaHatr (IIOpPJIOMUT, aHAPAIMT), araTuT, Oypblid (IOroNmuT, TUAPOHE(ETNH, MarHETHT, IEPOBCKUT, C]eH,
MUPPOTHH, XalIbKOMUPUT. BozMokHa npumech kanbuuTa. Hedennn B 3TUX MeTacoMaTHTax yxe HeyCTOM-
yuB. [1o 001MKy 3TH TIOPOJIBI BEChMa HAIIOMUHAIOT CKapHOI0100HbkIe 00pa3oBanus (0co0eHHO Ha CeOIIbsB-
pe). OnHaKo TeHeTHYECKH OHU HE CBA3AHBI C METMIUTOBBIMH IIOPO/IaMH 1, HATIPOTHB, 0OHAPYKUBAIOTCS KaK
pa3 B TE€X MaCCHUBAX, II€ MEJIMINTOBBIX [IOPOJL HET.

C anaruTH3auueil compspkeHa MEepeKpUCTAU3alMs CyLUIECTBEHHO HMHPOKCEHOBBIX M CIIOISHO-
MUPOKCEHOBBIX Mopoa. BooOie anarut-am(puOon-mupoKCEHOBbIE TOPOABI BCETIa KPYITHO3EPHUCTEIE U Cpe-
JI1 HUX HEpEeJIKO BCTPEUaroTCs THE3/IA M yYACTKH MErMaToOMIHOM CTPYKTYpPbI C THTAaHTCKUMM KpHUCTalIaMU
MUpOKCeHa M madkamu Oyporo ¢uoromnura. Eciu ke mporece nepekprcTaii3anii Obll UTHTEIbHBIM |
OXBAaThIBAJI 3HAYUTEJIbHBIN 00BEM IIOPOJI, TO MOIJIM BO3HUKATh U IIPOMBIIIIICHHBIE CKOIJIEHUs citoibl. [Toka
€IMHCTBEHHBIM IIPUMEPOM TAKOTO poja siBisiercs ¢GoronuroBoe MectopoxaeHue llersiisin-Bapa Ha Mac-
cuBe ByopusipBu. MuHepasibHble acCOIMANU IEPEKPUCTATITN30BAHHBIX IOPOJ] B TOUHOCTH TAKHE JKE KaK 1
OOBIYHBIX anaTHT-aM(puOOI-TMPOKCEHOBBIX. Maso TOro, HerMaTouIHbIE CIIONSIHO-ITMPOKCEHOBBIC TOPO/IBI
TaKXKe PBYTCs JalKaMH UAOJIIUTOB, YTO YETKO OIPEIEISAET UX OTHOCUTEIbHBIM BO3PACT.

6.2. JTUPMHUTHI U AMATUT-3ITUPUHOBbIE MOPO/bI

W3zsectHr! Ha TypbeM n-oBe, O3€pHoii Bapake (oueHp Mano) u Ha Canmarope. Ha Typbewm 1-oBe oHH
JIOKaJIM30BaHbl BJOJb IXKHOTO KOHTakTa HO»HOTO MaccuBa, re pa3BUBAlOTCs, IIIABHBIM 00pa3oM, 1o uio-
JIMTaM, B MEHBIILICH CTETICHH, 110 (PEHUTAM U COBCEM PEJIKO, IO TyphsiuTaM. [Ipormecchl SrupruHA3aIUY 1 ara-
TUTHU3AIUN MOTYT, KPOME TOTO, UHTEHCUBHO MPOSBIATHCS B KPYIMHBIX JaWKaX HHOIUTOB, CEKYIINX (DEHUTHI.
OpHa U3 HUX MOITHOCTRIO 20 M 1 MPOTsHKEHHOCTRIO 150 M 0O0Ha)keHa B CKaTbHOM ycTyTe Typbero mMbica.
O6HapysxeHa oHa emnié B Hayaige XX Beka E.C. ®énopoBbiM'. HeCcKoIbKO TakuX JaeK BBISBICHO B CEBEPO-
BOCTOYHOM oOpamiieHnu KOKHOro mMaccuBa B poLiecce MOMCKOB anaTUToOBBIX pyd. C myOMHOM Mpo1ecChl
anaTUTU3aUK OBICTPO 3aTyXaloT U Hibke 100 M OT OBEPXHOCTH LIETIOYHBIC TIOPOJIBI yKE MIPAKTUUECKU HE
M3MEHEHBI. ATIaTUT-3THPUHOBEIE IOPOJIBI 00Pa3yIOT B MHOINTAX YYaCTKH HEMPABHIBLHON (GOPMBI HITH 30HBI
C pacCIUIBIBUATHIMU OYEPTAHUSIMHU.

Ha Canmarope anaTut-3THpHHOBBIE TIOPOABI PACIIPOCTPAHEHBI YyTh IOJKHEE TeOMETPUUYECKOTO I1eH-
Tpa MaccuBa cpeny nionuToB. Ha reomornyeckoil kapre OHU MOKa3aHbl OYeHb CXeMaTW4HO (10 reodu-
3MYECKUM JaHHBIM), HO OypeHHEeM YCTaHOBJIEHA UX PACIPOCTPaHEHHOCTH J0 MIYOMHBI IO KpaliHe!l mepe
100-200 M OT MOBEPXHOCTH.

Ha O3éphoii Bapake 3TH MOPOJBI ClHAraloT HEOOJBIIYI0 CEPIIOBUIHYIO 30HY CPEIU HMHOIUTOB B 3a-
[1aJJHOM YacCTH MaccHBa.

OOBIYHBIMU MUHEpAJIAMH aIlaTUT-3TUPUHOBBIX OO Ha TypbeM M-0Be SBISIFOTCS STHPUH-TUOTICHI,
HedennH, arnaTut, ceH, MIOPIOMHUT, MUPPOTHH, XaIbKOMAPHUT. CTPYKTypa amaTuT-3THPUHOBBIX MOPOT
MEJIKO-CpEeIHe3EPHUCTAs, MECTaMHU KpyIHO3epHHUCTas (K nmpumepy, «XKuna Oénopoa» Ha Typbem m-ose).
OcCHOBHBIE MMHEpaJlbl UHOJUTOB B MPOLECCE anaTUTHU3allMd OTHOCHUTEIBHO YCTOWYHUBEI, TOTJa Kak B
TYPBSIUTAX BCE MUHEPAIbI (MEITUIUT, TUPOKCEH, (PJIOTOTIHT, IEPOBCKHUT, MATHETHT) KOPPOJUPYIOTCS allaTHT-

!'Ha reonkapre MaccuBa (puc. 3) OHa IIOMEYEHa HAIMICHIO «KIIa DETOpOBay.
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STUPUHOBBIM arperatoM. [Ipm 3TOM MenmWIuT ¥ MarHeTHT UCYe3aloT MepBBIMUA. KomudecTBo cynb(pumoB
MoxeT gocturath 3—4%. KpoMme Toro, B HE3HaUUTEILHOM KOJIMYECTBE Ha TypheM M-OBE BCTPEUAIOTCS ATU-
PUHHUTHI OoJiee MO3IHEH MOACTAaANU C MEKTOIUTOM, BOJUIACTOHUTOM, PUHKHTOM (Ha KapTe OHHU OTACIHHO
HE BBIJICJIEHBl M3-32 MaJlbIX MaclTa0oB pacrnpocTpaHeHus). CHIMKaThl Kajbliys 00pa3yloT paauaibHO-
JyYUCTHIE, 3BE€319aThIe, CITyTAHHOBOJIOKHUCTBIE U CHOMIOBUTHBIE arperarsl 0enoro 1seta. BropocreneHusie
Y aKIIeCCOPHBbIE MUHEPAIIBI: CeH, MUPPOTHH, XaIbKOIIUPHT, SBIHAIUT, IICONTUTHI, KAHKPUHUT, OyphIi (ro-
TONUT, KapOOHATHI, aTIATHUT.

Ha Canmarope, B otmnuue ot Typbero n-oBa, anaTuT-3rUPUHOBBIC TOPOBI CIATAIOT B UMONIUTAX BET-
BHUCTBIE KHJIKU C PE3KUMH CEKYLTUMHU KOHTaKTaMH. CUCTEMBI COMMIKEHHBIX JKUII 00pa3yloT ITOKBEPKOBLIE
30HBI, 00OTanIéHHBIE amaTuTOM. JKHUJIKM COCTOST M3 arnaTuTa, STHpUHA, HedeluHa (Kak MpaBuilo, TOYTH
HEM3MEHEHHOTO, IMOJTYIIPO3PaYHOTO0), MTUPPOTHHA, XaIBKOIIMPUTA, MarHeTuTa, cena. B 3anp0anmax ®umok
BCera HaOJIOMal0TCsl OTOPOYKHU OypOro CIFOANTA,  BHYTPH JKAJIOK — KCEHOJIMTHI MHOIUTOB, TTOYTH HAIEIIO
npeBpaniéHuble B cionuT. KpymHbie 3épHa HedennHa HHOTIa pa3OUTHI CEThI0 TOHYANUIITNX TPEIINH, B KOTO-
PBIX HAOIFOIAETCs CHITb TBUICBUIHBIX 3€PEH MUPPOTHHA U XaJIbKOMUPHUTA.

6.3. CkapHOnog00HbIe «IPeIKAPOOHATHTOBbIE» METACOMATHTHI

BerpevaroTcst TONBKO Ha TEX MacCHBaXx, IJI€ €CTh TYPhSIUTBI M COMYTCTBYIONIUE UM MEJHIUTOBBIC U
MoHTHUeNHTOBBIe mopobl (Kosrnop, Typuit nm-oB, CanMaropa). B nuteparype ux 4acTo Ha3bIBAIOT «aBTO-
PEaKIMOHHBIMU CKapHAMM» WM «IpeAKapOOHATUTaMI», TTONYEPKUBAs MOCIEAHUM Ha3BaHHUEM, YTO OHH
ABJIAIOTCA CBOCO6p33HLIM MOCTHUKOM MCKIY HICJIOYHBIM U Kap6OHaTI/ITOBI)IM JTallaMHu. 063 Ha3BaHUs HCJIb-
34 NPU3HATH yAa4YHbIMH. BO-HepBLIX, 9TOT «MOCTHUK» O6Hapy>KI/IBaeTC$I JIMIIb HAa €IWHHUYHBIX MaCCHBaXx,
TOIJ|a KaK KapOOHATHUTHI €CTh Be3/ie. BO-BTOPHIX, K KIIACCHUECKUM CKapHaM 3TH MOPOJIbI HE UMEIOT HU Ma-
neitmero otHomenns. Ho kakoe-To o6obmiaromiee Ha3BaHUe BCE ke TpeOyeTcs, a yIuThIBas OOMIIHE B ATHX
Mopojiax OoraTeix KaJbIMEM MUHEPAIOB, HAUOOJIEE IOTHUHBIM KaXKETCS TO, KOTOPOE U MPUBEJICHO B 3aro-
noBke. Ha mpumepe ognoro u3 maccuBoB Cubupu JI.C. Eropos (1963) nucan, 4to «...mak Hasvieaemvle a6-
MOPeaKyuoHHble CKAPHDL ... NPe0Cmasiaiom coboli npoOyKmsl 2UOPOIU3A U KAPOOHAMUZAYUY UHMPY3UGHBIX
MERURUMOBLIX NOpoOI ... ». HeobXxoanmo 100aBUTh, YTO HE TOIBKO HHTPY3UBHBIX U HE TOJBKO MEIMITUTOBBIX.
Pa3BuBaroTcs OHU B MIEPBYIO OYepe/lb MO TYPhIUTAM U MEJIMIUTOBBIM METACOMATUTAM, HO 3a0{HO MOTYT
OXBATHIBATh M 3HAYUTENLHBIC TUIOIAN MPUMBIKAIOIIMX K HUM CYIIECTBEHHO MUPOKCEHOBBIX MOPOJI, OJIU-
BUHHUTOB U J1a)Ke UHOIUTOB.

CymiecTBYIOT TpH Pa3sHOBO3pACTHBIE TPYIIEI (TP MOACTAMH) CKAPHOOIOOHBIX TOPOI:

° KaJIbIUT-MCJIMJIATOBBIC U KAJIbIIUT-ITIMPOKCCHOBLIC TOPO/IbL (HaI/I6OJ'IeC paHHI/Ie);

*  rpanar-aMm(puOOI-ANOIICHI0BbIe U TpaHaT-aM(pUOOI-MOHTHYEIIIUTOBBIE CPEJHE-KPYTTHO3EPHUCTHIE
MTOPOJIBI;
*  0eno-KENThIe TOHKO3EPHUCTHIE «CKAPHBD».

B nonHOM Habope oHM BCTpedeHbI TOJILKO Ha TypbeM 1m-oBe. BricokoTemiieparypHbie pa3HOBHIHOCTH
paHHel MOACTaIuN MOKHO CUMTATh UCKITIOYCHUEM U3 MIpaBUIIa, TaKk KaK, BO-IIEPBHIX, HUTAE, KpoMme Typhero
[1-0Ba, OHU TI0Ka HE BCTPEUCHBI, @ BO-BTOPBIX, MACIITAObI UX PACHPOCTPAHECHUS HUYTOXHBI. CKapHOI0100-
HBIC TTOPOJIBI BTOPOH MOACTAINN TIPEOOIaqaroT U CJIaraloT OOMIMPHBIE TUIomaan. 1103 1H1Ie TOHKO3epHUCTHIC
«CKapHbD» BCErJa UX COMPOBOXKAAIOT, HO BCTPEUAIOTCS CPEAN KPYIHO3EPHUCTBIX «CKAPHOB» B BUJE MATEH
U MEJIKUX YYaCTKOB.

Bce pa3HOBHIHOCTH CKapHOIOJOOHBIX MOPOJ MPOPBIBAIOTCS JaiikaMu He(EeIMHOBBIX CHCHUTOB, HO
HEM3MEHEHHBIX MHOJMTOBBIX JIACK B 3TUX MOPOAax yxe He OyneT. CeKyTcsl OHM TakkKe JKuiaMu (OpPCTEpUT-
KaJbIIUTOBBIX KAPOOHATHUTOB M, €CTECTBEHHO, BCEMHU OoJiee mo3nHUMH KapOoHarutamu. Ha LlenTpamsHOM Mac-
cuse Typbero m-oBa B HUX 00HAPYKEHBI KIJIBI CAMBIX PAHHUX ATHPUH-ONOTHT-KaJIBIIUTOBBIX KAPOOHATHTOB.

PasHoBHAHOCTH paHHEW MOACTAaANH OOHAPYKEHBI JIUIIb B HECKOJIBKUX IMyphax W OIHOW CKBa-
KUHE B HEOOINBIINX CaTTeNIMTaX Ha ceBepo-3amane Typwero m-oa. KampIUT-METWIUTOBBIE W KaJbIUT-
MUPOKCEHOBBIE TOPOIbl MIEPEMEKAIOTCI MEXKIy COOOW M ¢ ydacTKaMu ciab0 U3MEHEHHBIX TYPhSIUTOB U
uionutoB. [loxoxke, YTO KadbIUT-MEIUIUTOBBIC TOPOALI BO3HUKIM HA MECTE TYPHSIUTOB, a KaJbIIHUT-
MMUPOKCEHOBBIE — 110 HitomuTaM. U Te, u Apyrue pacceKaroTcs KUIaMi MOHTHYCIUTUT-KaTbITUTOBEIX KapOo-
HaTUTOB. MUHEPATBHBIN COCTaB KaJbITUT-MEIMINTOBBIX TTOPOJ: MEFIINT, KaIbIIUT, TEMHO-3EJIEHBIH (i1o-
TONUT, MAaTHETHUT, IN3aHAJIUT, MUPPOTHH. MenumuT o0pasyeT cTonouaTeie OrpaHEHHBIE KPUCTAIUIBI [UTHHOMN
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110 3 ¢M, CIIEeMEHTHPOBAHHBIC OCJIBIM KallbIIATOBBIM arperaroM. MarHeTHT Tak:Ke XOPOIIO OrpaHEH, MPHYEM
HapaBHE C OKTAdIPHUCCKUMHU IPAHSAMH PAa3BUBAIOTCS M IPaHU POMOOIOACKAdIPA, YTO MPUAAET €My BHEII-
HEE CXOJICTBO C KpUCTAIIAMH IIOPJIOMHTA. J{M3aHamuT BcTpeyaeTcs B BUie KyOUKOB pa3MepoM B pedpe 10
4 mMm. CocraB KaJIbIUT-ITMPOKCCHOBLIX IMMOPOA MPAKTUYCCKU TaKoi K€, €CJIM HC CUUTATh, YTO BMCCTO MCJIHU-
JIUTA MPUCYTCTBYET 3€JEHBIN MUPOKCEH J]a BCTPEUYArOTCS MEJIKUE 3EpHA araTuTa.

[IpeobmamaromumMu MUHEPAIAMHA BTOPOU (OCHOBHOM) IMTOACTAINN CKAPHOITOMOOHBIX ITOPOJT SBIISIOTCS
TéMHO-3enEHast poroBasi 0OOMaHKa, aHAPAIUT, TUOTICH] M SIPKO-3eNEHBIH (IOronuT. B anoomTMBHHUTOBBIX
«CKapHax» K HUM JI00aBJSIETCS MOHTHYEIUTUT. K BTOPOCTEMEHHBIM M aKIIECCOPHBIM OTHOCSITCS KAJbIIHUT,
KaHKPUHWT, BE3yBUAH, MarHETHT, TICPOBCKUT, anaTuT, c(heH, MUPPOTUH, XaJIbKOMUPUT. KonnuecTBeHHbBIE
COOTHOULICHUSA OCHOBHBIX MHUHCPAJIOB BAPbUPYIOT B OYCHL HIMPOKHUX MNPCACIaX U 3aBUCAT OT COCTaBa UC-
XOJHBIX TIopoj. [1o onuBUHKUTAM pa3BUBAOTCS aM(PUOO0I-MOHTHYCUIMTOBBIC (2 IPH HHTCHCUBHOM TIepepa-
0oTke — TrpaHaT-aM(pHUOO0I-MOHTHUICITUTOBBIC) TTOPOIBI, TI0 CYIIECTBEHHO MUPOKCEHOBBIM M MEITMITUTOBBIM
nopoyam — ampuOoI-rpaHaTOBkIC, MO0 TYPhIUTAM U UHOJIHUTAM — CIIOITHO-TPaHaTOBBIC. V3-3a MOBBIIIEHHO-
T'O KOJINYECTBA XaIBKOIIMPUTA B CKAPHOIIOIOOHKIX 1Moponax LleHTpanbHOT0 MaccHBa HEKOTOPbIE HHTEPBAJIBI
MIPHIIUIOCH JIaXKe ONpoO0OBaTh HA MEJIb, HO cosiepkanuii Boimie 0,1% He okazanock.

[To31HME TOHKO3EPHUCTBIC OEI0-KENThIE «CKAPHBD) COCTOSAT M3 1ICO0JINTA, Be3yBHaHa, KaJlbIUTa,
rpoccysisipa, 0e10ro JUOTICHIa, IIOU3UTA, BOJJIACTOHUTA, CBETIIOOKPAIICHHBIX CIIOM, KaHKpUHHUTA. biaro-
Jiapsi OOMJIIMIO KaJbIIUTA, 3TH TIOPOJIBI BCKUIIAOT O] COJITHOW KUCIOTOM.

7. KAPBOHATUTOBBIN DTAII
Coocmeenno kapoonamumul

C MOMEHTa OTKPBITHsI KapOoHaTUTOB Ha ocTpoBe AnbHE B LlIBenyu (1895 1) mpouwio 6osee Beka, HO
emé B 1929 roay kapOOHATUTOBBIN IITOK B jkepie ByikaHa Ynisa (Adprka) OblI OTHECEH K KpUCTaJTHYe-
CKHAM HM3BECTHSKaM, a HECKOJIbKMMH TOJaMH TTOKE araTuT-(hOpPCTEePUT MarHeTUTOBBIe pyasl KoBnopa — k
CKapHaM, BO3HHUKIIINM SKOObI Ha KOHTaKTe TPAHUTOB C M3BECTHIKAMH. 3aTSHKHBIE TUCKYCCHH O T€HE3UCe
KaOOHATUTOB, [UIMBIIMECS ACCATKU JIET, YUUIM B IPOLUIOE, XOTS HOMEHKJIATypa MopoJ KapOOHATUTOBBIX
KOMIIJIECOB TaK M HEe pa3paboraHa. B 3apyOexHOl iHuTepaType CylIecTBYET MHOKECTBO Ha3BaHUIL: allbBU-
KATBI, 06POPCUTHI, KA3EHHUTHI, payXayTUThl, CEBUTHI, XOJUTAUTHI U JIp. B oTedecTBeHHbIl «[ eonormueckuii
CJIOBapb» OHH HE MOMaIH, HO HEKOTOPhIe HA3BaHUS YIIOMUHAIOTCS O] pyOpUKOW KapOoHamumel, TAE pPa3b-
SICHSIETCS, YTO aJIbBUKHUTHI M CEBUTHI — CHHOHUMBI KaJIBIIUTOBBIX KAPOOHATHTOB, & PayXayTUTHI U 0 (pOPCUTHI
— CHHOHHMMBI JIOJIOMUTOBBIX pa3HOBHIHOCTEH. HazBaHMe U3 o1HOTO ci10Ba (IPUAYMaHHOTO TI0 MECTY ITepBOU
HaXOJIKM) HE OOBSICHSAJIO CYIIECTBEHHBIX JETaliel cocTaBa U TPeOOBalo XOTh KAKOW-TO ONpEeNeIEHHOCTH.
Tak, cpean cEBUTOB CTalM BBIACTATH MUPOKCCHOBBIC, OMOTHTOBBIC, allaTUTOBBIC U Ja)Ke MUPOXJIOPOBHIC
pasHoBuaHOCTH. CIIpalIMBaeTCs, a 4To Ke TaKoe MPOCTO «céeumy»? beopcuThl HHOTIA IPUPABHUBAIOTCS K
«aHKEPUTOBBIM CEBUTaM» (BOIPEKH HAIIEMY CIIOBApIO), a YTO CKPHIBACTCS 11O/ HA3BaHUSIMHU «0acCTHE3UTO-
BBIN KapOOHATHT» WK «0e(OPCUTOBBIN JaMIIpodUp» BOOOIIE HEMOHITHO.

leonornueckuii cinoBapb nosicHAeT: «Hapsoy co cneyughuueckum nopoOHbIM NaApazeHe3sucom 0obly-
HbIMU (HO HE CMPO20 0053aMeNbHbIMU) NPUSHAKAMU KAPOOHAMUMOS... siensgiomces: 1) onpedenénuviii Habop
6MOPOCNENEeHHbIX MUHEPAN08 (Macuemum, anamum, gaoconum, 2) onpeoeirénHuvlil Habop aKyeccopHIX
MUHEPAnos (MUPOXIop, 2Amuemmonum, OU3aHAIUm, KapooHamol u Gochamol peokux 3emeny, ... 5) noioc-
yamoete mexcmypul...» (T. 1, c. 305). B onpenenénnsiii Hadop m.a. 1 u 2 ciiegoBaio Ob1 100ABUTH MHPOK-
ceH, Oagenent u cyabGuabl. [lociaennue SBIAIOTCS CKBOSHBIMU MUHEpaTaMy KapOOHATUTOB (KCTaTH, KaKk
Y MarHeTUT C almaTUTOM). B oTedecTBeHHOI nuTeparype pa3HOBHIHOCTH 3TOTO CIIOKHEHIIIEro KOMITIeKca
(sTama) NpUHSATO MMEHOBATh 10 BeAylIeMy KapOoHaTy ¢ 100aBiIeHHEM Ha3BAHWU OCHOBHBIX CHJIMKATHBIX
MHUHEPaJIOB KOHKPETHOTO MapareHe3nca.

KapOoHaTuThl H3BECTHBI Ha BCEX MIENOYHO-YIBTPAOCHOBHBIX MaccuBax KoJbCKOro moiryocTpoBa, HO
umh Ha monoBuHe u3 HUX (KoBmop, Byopuspsu, CebnbsiBp, Typsunckuii, CammannaTBa) OHH 00pa3yroT
KpymHbIe 3anexu. Ha ocranpabix MaccuBax (Canmmaropa, Adpukanna, JlecHas Bapaka, [lecounsrit) kap6o-
HaTUTHI CJIararoT MaJOMOIIHbIE 30HbI MJIH KHJIbI, IPEACTABIAIOLINE JIUIIb NeTporpaduuecKuil HHTepec.

DopMupoBaHne KapOOHATUTOB IMTPOUCXOIUIIO B HECKOJIBKO cTaanii. KonndecTBo MX pa3indHO Ha pas-
HBIX MaccuBax (K mpumepy, Ha Byopusipsu — 12). MHoroctaguitHOCTh (opMUpOBaHUs TIOPOJ KapOoHa-

38



TUTOBOT'O 3Tarna 0e3 Tpyla YCTaHABIMBACTCS Ha JIIOOOM MaccuBe. HecMOTpsi Ha OOIIHOCTh MUHEPATBHBIX
MapareHe3MCcoB TIAaBHEHIIMX CTaANH (2 «reHepabHas TOCIe0BaTEIbHOCTDY YBOJIOINN KapOOHATHTOBOTO
JTarna BBIICPKUBACTCS HA BCEX MACCHBAX), €CTh OTIHYHUS B YACTHOCTSIX, MHOTJIA BECbMa CYIICCTBEHHbIC.
Crnemyer OTMETUTh, YTO NIECTPOTA BEIIECTBEHHOIO COCTaBa KapOOHATUTOBBIX 00pa30BaHuil 00yCIIOBIICHA HE
TOJILKO MHOTOCTaJIMAHOCTBIO MTPOIIECCa, HO U Pa3IMYHBIMU CrIoco0aMu (OpMUPOBAHUS UX: JTHUOO BBITIOIHE-
HUE TIOJIOCTEH, TMO0 METaCOMaTHYECKUM ITyTEM, THOO0 NIPH BEYIICH PO B3PBIBHBIX SIBIICHUI U, HAKOHEI],
MPU COYCTAHUH BCEX YIIOMSHYTHIX CIIOCOOOB.

OObenuHss OJIU3KHUE MO croco0y 00pa30BaHUs CTAMH, MOXKHO BBIICIUTH 4 OCHOBHBIC TPYIIIBI Kap-
OOHATUTOB:

1. OrupuH-OMOTUT-KaIbLUTOBBIE KApOOHATUTHI, HAOOJIEee BHICOKOTEMIIEPAaTyPHBIE, Pa3BUBAIOLIHECS
Yaie BCEero MeTacoMaTn4ecKuM Iy TEM TI0 JIF0OBIM MOpoJiaM MaccuBa, BKIo4yast heHUThl. KOHTaKThI ¢ BMe-
HIAFOIIMMH CHJIMKATHBIMU TTOPO/IaMH, KaK TPaBUJIO, TOCTETIEHHBIE, pacTuibiByareie. KonndyecTBo cuimmkar-
HBIX MHUHEPAJIOB, BKJIIOYAsl YHACJIECJOBAaHHbIEC IIOJIEBbIE IINAThl U HE(EIUH, KOJIeOIeTCsl B O4eHb MIUPOKUX
npeaenax. Kaknx-nmm6o MecTopoxJeHNH, CBA3aHHBIX C 3TOH IrpynIoi KapOOHATUTOB, [TOKA HE HAMICHO.

2. ®opcrepuT-(rIoronuT-KaabUUTOBbIE KapOOHATUTHI, 0Opa3yloIine Tela BBHINOJHEHUS TAKXKE B
JOOBIX MOPOAAX MACCUBOB M 3a UX IpenenamMu. KOHTaKThl ¢ BMEIAIOIMMH TIOPOJaMH PE3KHE, CEKYIIHE.
MuHepabHBIA COCTaB HE 3aBHCUT OT COCTaBa BMEIAIOIIMX Mopoj. Bmecre ¢ opcrepurom (miu BMeCTO
HEro) Hepe/aKo BcTpedaeTcs U Auoncua. droronut Beeraa 3enEHblid. AKIIECCOpHbIE MUHEPaJIbI IIpeICTaBIIe-
HBI TU3aHAIMTOM U IIOPJIOMUTOM B PAHHUX TEJIaX BBITOJHEHHS U OAAEIEUTOM — B TIO3HHX.

3. AMduOOJI-KaJIbIIUTOBBIC KapOOHATHTHI C TeTpadepprU(IOronuToM (KPaCHOM JKEIEe3UCTON CITIOJ-
KO¥) pa3BUBAIOTCS OOBIYHO IO MPEABIAYIINAM, T. €. B OOIIEM CIIydae dTO YacTH KPYIMHBIX Tell (OPCTEPHT-
KaJbIIUTOBBIX KapOOHATUTOB. V3BECTHBI TAK)KE CAMOCTOSITEIBHBIC TeNla M JKUIIbL. AKIECCOPHBIMU MHHE-
pajiaMy B HHX SIBJISIFOTCS TaTYETTOIHUT, MTUPOXIOP, IUPKETUT, MUPKOH. C 3TUMH KapOOHATUTAMH CBSI3aHBI
MMPOMBINIJICHHBIC CKOIUICHWA TaHTaJla U HI/IO6I/I5[.

4. I[OHOMI/ITOBI)IC, AHKCPUTOBBIC, CUACPUTOBLIC U IPOYUC Kap6OHaTI/ITI)I, B KOTOPBIX KaJIbLIUT ABJIACT-
Cs BTOPOCTCIICHHBIM MUHEPAJIOM. Tonbko B HUX TOSBIISIIOTCS GapI/IT, Kap6OHaTI>I pPEeAKUX 3€MECJIb, T'aJICHUT,
cameput, MOHAITHUT.

Ha Typrem m-oBe npeobnagaroT kKapooHaTuTsl 1-if rpymsl, Ha KoBmope n CebmbsaBpe — mpenmMyIIie-
CTBO 3a 2-if rpynmnoi, Ha ByopusipBu (1 ToipKo Ha HEM) BO BCEM MHOTOOOpa3uH MPECTaBIEHBI PEIKOME-
TaJbHbIe KapOOHATHUTHI 3-i Ipymbl, HaKoHel, Ha CalutaHiaTBe JUAMPYIOT caMble MO3THHE KapOOHATHTEHI
4-# rpynsl.

Ha neranbHBIX MArHUTHBIX KapTax Teja KapOOHATUTOB BBIACISIOTCS OTPULATEIbHBIMU aHOMAIUSIMH
CpeaH MUPOKCEHUTOB, OJIMBUHUTOB U MOJOKUTEIbHBIMUA aHOMaNUsIMH cpein henuros. C uiioauraMu Kap-
OOHATUTHI OJIM3KH [0 MArHUTHBIM CBOWCTBAM, a YUMTBIBAsl BapHALlMM B COCTABE TE€X U APYI'MX, YBEPEHHO
pas3nenuTh UX M0 JAHHBIM MarHUTHON ChEMKH TPYAHO, HHOIZIA HEBO3MOXKHO.

[TockonbKy KapOOHATUTHI JIETKO Pa3pyLIAlOTCs P BHIBETPUBAHUM, IOJIOKUTEIbHbBIE (HOPMBI pelibe-
¢a um He cBoiicTBeHHBI. TouHee, penbed Ha yuyacTKe X Pa3BUTHSI ONPECIeTCs BMEIIAIOIIMMU MOPOAaMH.
Tak, na KoBrope oHu pacrioniararorcst Ha CKJIIOHaX COTOK, CJI0KEHHbIX penuramu. [TonoxxurenbHble GOPMBI
penbeda MOTyT OBITh CBSI3aHBI C 3aJieKaMH araTuT-MaraHeTuToBbIX pya (Konop, Byopusipsu), HO U 31eCh
KapOOHATUTBl TATOTEIOT K MOXHOXUAM Bo3BblIeHHOCTeH. Ha CeOnbsiBpe, CIUIOIB 3aKPHITOM MOPEHOM
MotHOCThIO 10-20 u Gosree MeTpoB, KapOOHATHUTHI B penbede HUKaK He mpocMmarpuBarorcs. Ha Typbun-
CKOM MacCHBE OCHOBHBIE 3aJIeKH KapOOHATUTOB IPHUYPOUCHBI K OOJIOTaM.

KoHTakTbl KpyIHBIX TeJl KApOOHATUTOB B OOJIBIIMHCTBE CIy4aeB KPyThle, OIN3KKUE K BEPTUKAIBHBIM.
Menkue Kbl MOTYT UMETh CaMylo pa3HOOOpa3Hyr0 OpHEHTHPOBKY. KapOoHATUTHI mpociiexeHbl Oype-
HUeM Ha mTyOuHy Oonee 1 kv Ha KoBope ¥ Ha MHOTHE COTHH METPOB B JIDyTHX MaccuBax. B mHTepBane
N3yYEeHHBIX TIIyOMH KaKUX-TM0O CYIIECTBEHHBIX U3MEHEHHUH B KAU€CTBECHHBIX M KOJMYECTBEHHBIX IapaMe-
Tpax HE 3aMEYCHO.

[IpocTpaHCcTBEHHO K KapOOHATUTaM TSTOTCIOT POACTBEHHBIC, T. €. TEHETUYECKH HAMPAMYIO C HUMH
CBSI3aHHBIE KOMIUIEKCHI ITOPOJ, TPEACTABICHHBIE JINOO anaTUT-MarHeTUTOBBIME PyZIaMH (C KaTbLUTOM, (op-
CTEpUTOM, Oa/IJIENIEUTOM), THOO araTHT-CHIIMKATHBIMHA OJMMUHEpaIbHBIME 00pa3oBanusMu. Kpome Toro,
KapOOHATUTHI IO MIPUYHMHE CJ1a00H YCTONUMBOCTHU K IIPOLIECCaM BbIBETPUBAHUSI OOBIYHO CONPOBOKAAIOTCS
KOpaMU BBIBETPUBAHUS (amaTUT-IITaQ(eTUTOBBIMHY, allaTUT-BEPMUKYINTOBBIMHU). B KOHEUHOM cuére BO3-
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HHKAIOT CJIOXKHBIE T€OJIOTHYECKHE OOBEKTHI C BeChbMa NECTPOH MOJIC3HON HArpy3Koil: pyaHO-KapOOHATHBIE,
CHIIHKaTHO-(pochaTHO-KapOoHaTHEIE, (hoCchaTHO-KapOOHATHEIE, PEIKOMETAIbHO-KapOOHATHEIE.

7.1. OrUpPNH-ONOTUT-KAJIBIUTOBbIE KAPOOHATUTHI

SIBASIOTCS caMBIMH paHHUMH 00pa3oBaHUAME KapOoHaTtuToBoro dtama (I cramums). M3BecTHBI Ha
Kosnope, Byopusipeu, Typsem 1m-oBe, a B BUie MEIKUX KT U HEOOIBIINX JIMHEHHBIX 30H BCTPEUAIOTCS Ha
O3épnoii Bapake, Adpukanne, Cedonbsaspe u [lecouHom maccuse.

Ha KoBnope oHuM mpuypoYeHBI K FOKHBIM (PJIaHIaM MaccuBa, e CJararoT 30HYy CyOLIMpPOTHOTO
MPOCTUPAHUS JUIMHOM OKojio 2 kM mnpu mupunHe 250-300 m (ceifuac Gosblas 4acTh UX HAXOAWUTCS TMOJ
XBOCTOXpaHWIHIIEM). PazBuBaroTcs MeTacoMarnieckuM TMyTEM N0 TUPOKCEHUTaM, HHOIHUTaM, (heHUTaM.
KapbonarnuTel 04eHh HEOTHOPOIHBI 10 KOJIWYECTBEHHOMY MHHEPAIBHOMY COCTaBYy: OT MEIaHOKPATOBBIX,
MIPEJICTABISIONINX TI0 CYIIECTBY KaJIbIIUTU3UPOBAHHBIC CHIIUKATHBIE MOPOIBI, O JIGHKOKPATOBBIX MOYTH
MOHOMHUHEPAJIBHBIX KaJbIIUTOBBIX MOPOA. TEeKCTyphl mosocyarsie, 00yCcIOBICHHBIE YePEJOBAHHEM 30H C
pa3IMYHBIM COJIep’KaHNEM CUIIMKATOB M KaJbIIUTOBBIX MOJOC-MPOKMWIKOB. Ha rpanuie ¢ nocieqHuMu He-
peaKo 00pa3yroTCs KPUCTAILIIBI MUPOKCEHA ¢ XOPOIIEH OrpaHKOM ATHHOM 10 2 ¢cM. AKIIECCOpHBIE MUHEpa-
7el: ceH, amaTuT, peakue 3épHa MarHeTHTa. B oOMIMM BCTpedaroTcs PeNUKTOBBIE MHHEPAIbI: HE(eTnH
(kak mpaBWIIO, KAHKPHHUTH3UPOBAHHBIN), TIOJIEBBIE MMaTkl. MHOT/IA B c11a00 KapOOHATH3UPOBAHHBIX MIO-
TUTax ¥ (PeHUTaX MOSBIISETCS BOJLUIACTOHUT.

Ha Byopusipeu 5TiX kapOOHaTUTOB OTHOCHTENbHO HeMHoro. Kak n Ha KoBaope, BcTpedaroTcst OHU
B 30HE IOKHOTO KOHTAaKTa MaccHBa, pa3BUBAasCh N0 HitonuTam, eHnuTaM 1 H3MEHEHHBIM ((CHUTH3UPOBAH-
HbIM) aM(puboauTaM. CocTaB Tako#l ke, TOJbKO B KAaueCTBE AKIECCOPHBIX M00ABISIOTCS MUPPOTHH, a B
KapOOHaTUTax 1Mo aMm(puOOIUTAM — IIUPKOH.

Ha Typpem mn-oBe paHHHE KapOOHATHTHI CIAralOT OOJBIIYI0 YacTh OKPYIJIOTO SiApa IJIOMIA/IbIO
0,4 xB. kM. KoHTakTbl KapOOHAaTUTOBOTO siApa JUOO BEPTUKAJIbHBIC, JIMOO HAKIOHEHBI K LEHTPY €ro.
B mifonnTax NpuKOHTAKTOBOW 30HBI HAOMIOAACTCSI Macca KapOOHATUTOBBIX XKHJI, @ B CAMUX KapOOHATUTAax B
OOMIJIMYM BCTPEYAIOTCS] BEChbMa KPYIHbIE OJOKH M3MEHEHHBIX HHONNTOB. 3HAYUTENbHAS JTOJISl KAPOOHATHTOB
MPECTABISET COOOW TUITUYHBIE PYNITUBHBIE OPEKUNH C OOJIOMKAMH IIIEIOYHBIX TIOPOA M STUPUH-ONOTHT-
KaJIbIIUTOBBIM IIEMEHTOM. MHUHEpaIbHBIA COCTaB: KaJBIUT, OMOTHT, STUPHUH, aM(PuOOI, THAPOHEEITHH,
MarHeTHT, allaTUT, IUPPOTHH, XaIbKOMMUPHT. B KpaeBhIX 4acTsX sapa K HUM T00aBiseTcs CheH U IEPOBCKUT.
Hepenku yuactkn OypbIX CIIOTUTOB, MPEACTABISIONINE cOOOM Haleno 3aMeéHHbIe 0OIOMKH UHOIUTOB.
KonmnuecTBo TEMHOIBETHBIX MUHEPAJIOB B KapOoHaTuTax MoxeT nocturarbk 50%. Haunbonee neiikokparo-
Bble KapOOHATUTHI JIOKAJIU3YIOTCS B IIEHTPE sIipa.

Témuo-3enéuprit aMmpuoOII, B 11€710M HETUITHYHBIN T paHHUX KapOOHATUTOB, HA TypbeM I-0Be SIBIISI-
€TCs TIOCTOSTHHOM MTPUMEChI0, 00pasys uaroMopdHbie KpucTauibl. B mydax moutn u€pabrii. Ciydaes 3a-
MeIIeHUs ATuprHa aMPrO0JIOM He HAOIOAI0Ch, XOT 002 MUHEpaja MOTYT BCTPEYaThCsl B OTHOM HUTH(E.
l'upponedenun sipko-KpacHbIi B 00pa3nax, a B LTU(ax BUAHO, YTO OH 3aCOPEH TOHKO3EPHUCTHIMH OKHCIIA-
MU jKeJle3a U BKIIOYeHUsIMHU KapOoHaToB. KonnyecTBo anaruta He npeBbimaeT 3—4%. Kpaiine HeoObIYHBIM
JUTST paHHUX KapOOHATUTOB SBISETCS MPUCYTCTBUE THpoxyiopa. OTMedaeTcs OH 4acTo, HO pa3mep 3EpeH
MeHBIIIe TOJIIMHEI IuTHda, T. €. B 00pa3iax OH He BHIEH, Ja M COAepKaHWe ero HUYToXHO. Ha nuarpam-
MaxX raMma-KapoTaka HUKaKuX aHOMaJni He HaOmromaercs. MuHepan KpacHO-Oypblil (He NCKITFOUEHO, YTO
raT4eTTONIUT), U30TPOIHBIN, C KBaAPaTHBIMH, IECTUYTOJILHBIMU U OKPYIVIBIMH ceueHusAMU. K kpasm 3épen
OKpacka MOXKET MEHSITbCS A0 JKENTOH.

7.2. @opCcTepUT-KAJBIHUTOBbIE U JIHONCH/I-KAJIbIUTOBbIE
KapOOHATUTHI C 3eJ1EHBIM (UIOrONMUTOM

KapGoHaTtuTs! JaHHOW IpymnIel HAUOOJIEe PACIPOCTPAHEHBI U CIIAraloT KpyHHble 3anexu Ha Kosno-
pe, Byopusipeu, Cebnbsaspe, Cannannarse u Typsem m-oBe. B yaudunupoBanHoii cxeme GopMupoBaHus
(YC®D) onu otHeceHsl K IV u V cramusM.

OTHOCHTETBHBIM BO3PACT ATUX KapOOHATUTOB YETKO YCTAHOBJECH HA BCEX MACCHBaX: OHH MPOPBIBAIOT
OJIMBHHUTHI, TUPOKCEHUTHI, HHOIUTHI, PEHUTHI, CKAPHOTIOAOOHBIE TOPOABI, (QIOTOMTUTOHOCHBIE METACOMHTHTHI,
anartuT-QopCTepUT-MarHeTUTOBBIE U AllaTUT-CUITMKATHBIE py/bl. OTCTYIUICHHH OT 9TOTO IIpaBHIIa He ObIBACT.
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Jluoncuo-kanvyumosvie Kapoonamumosl ¢ opcmepumom u OU3AHAIUNOM BBHISIBICHBI Ha BCEX
YIOMSIHYTBIX MaccuBax, kpome Kornopa. B oTedecTBeHHOH nmTeparype MmoyemMy-TO YKOPEHHIIOCHh TBEP-
70€ MHEHHUE, YTO OHU BCETNA «JOPYAHBIE», T. €. IPEALICCTBYIOT anaTuT-POpCTePUT-MarHeTUTOBBIM pyaaM
(JLK. Ioxkapunxkast u ap., 1966). Hacto ux uMeHyloT «kapOoHarutamu | cramum», cuurtas (anuaibHbI-
MU Pa3HOBHJIHOCTAMHU 3THPUH-OMOTUT-KAJIBIUTOBBIX KapOoHAaTUTOB. Takas TOYKa 3peHHs] BO3HHUKIA TPHU
M3yYeHUH IETOYHO-YABTPAOCHOBHBIX MaccnBoB Cndupu. Ha Konmbckom m-oBe niepBbie HaAEKHbBIE TaHHBIE
0 BO3PACTHBIX B3aWMOOTHOIICHHUAX TOJOOHBIX KapOOHATUTOB C MAarHETHUTOBBIMU PyAaMU MOSBHUINCH MPH
n3ydeHuu MecTopokaeHus Tyxra-Bapa (Byopuspsu), e OHU TECHO MTEPEeMEeXaroTCs. 31eCh-TO U BBISICHH-
JIOCh, UTO 9TH KapOOHATHUTHI PBYT HE TOJIBKO allaTUT-MarHeTUTOBBIC PYIbI C OaIeIEUTOM, HO Jaske U pell-
KOMETaJIbHbIC Pa3HOBHIHOCTH C raT4eTTOIUTOM'. Majo TOro, yrnoMsiHyThIC Py/bl IPOPHIBAIOTCS MEIKUMH
NaiikaMyu Mop(GUPOBHIHBIX NEPUIOTUTOB, KCEHOJIUTHI KOTOPBIX MHOTOKPATHO (DMKCHPOBAIWCH B JTHOIIH/I-
(hopcTepUT-KaTBITUTOBEIX KApOOHATUTAX C AU3AHATUTOM (TeM OoJiee UYTO BHEAPECHUE KAPOOHATUTOBBIX KHUI-
KOCTEH HepeJIKo MPOUCXOIUIIO TI0 TEM e CKOJIOBBIM TpeInHaM Beie 3a nepugorutamu). Ha Tyxra-Bape
KapOOHATUTHI C IM3aHAIMTOM CJIAraf0T HETIOJTHOKOJIBIIEBYIO 30HY paanycoM 300—400 M, 0XBaThIBAIOIILYIO
PyZHbIH WTOK ¢ (rranroB. MoImHOCTE 30HKI B Tu1aHe coctasisieT 25—-50 M. Heckonbko OTBETBICHUH OT Heé
MIPOHU3BIBAIOT PYHBIN MITOK TOYTH HACKBO3b.

MuHepanbHBIH cOCTaB KapOOHATHUTOB: KAJIBITUT, 3€IEHBIA (DIIOTOIHT, JUOTICUT, (DOPCTEPHT, aIlaTHT,
MarHeTuT, TU3aHAINT, IOPIOMUT, MUPpoTHH. A.B. JlannH 00HApY MIT B HEKOTOPHIX KHUJIAX U KATBIIUPTHT.

Ha CeOnpsaBpe KapOOHATHTHI JAaHHOH Pa3HOBHIHOCTH OOpa3yroT Tella TyrooOpa3Hoil (GopMbl BoO-
KpYyT' Tak HasbiBaeMo# «lleHTpasbHOW 30HBD) amaTHUT-CHUIIMKATHBIX METaCOMATHTOB. 3716Ch MPeo0IalatoT
(oronuT-IHONCHA-KAIBIHUTOBbIC H (DIOTONMUT-KaIBIHUTOBBIE KapOOHATUTHI. POPCTEPUT BCTpEUaeTCs PeIKo.
OTnnunTenbHOM yepToit KapOoHaTuToB CellbsBpa SIBISCTCS HUUTOXKHOE COACPIKAHUE aKIIECCOPHBIX MUHE-
paJioB (BCIIEACTBUE YEro B NITH(aX OHU YacTO BBIVIAIAT «HEMBIMI») U OLIYTUMAs MO3HSS TepepadoTKa,
B TIpoIIecce KOTOPOH MOSBIISIOTCS] HU3KOTEMITEpaTypHbIe aM(prOOIIbI M APyTHE COMYTCTBYIONINE MUHEPAIBI.
DTO c03/1aéT 3aMeTHbIE TPYJHOCTH TIPU PACUICHEHNUH CEONIbIBPCKUX KapOOHATUTOB. PemnTh WX MOMOTIIO
OBl N3y4YeHHE TSHKETON (PaKIMK MPOTOJIOYHBIX MHHEPAIOTHIECKUX P00, HO MPOIIECC ITOT, KaK U3BECTHO,
TpyAoEMKHl. AKIIECCOPHBIE MUHEPAJIBI, Kak U Ha TyXTa-Bape, IpeCTaBICHbI IU3aHAIUTOM, KaJIbIUPTUTOM
(ra CeOnbsiBpe OH OOBIYEH), IOPIOMUTOM. Pasmep 3€peH, Kak MpaBUiIO, COTHIC JOJIM MUJUIUMETPA, PEIKO
10 0,1-0,2 mm. Ha CeGnbsiBpe emié pa3 moATBEPKIACHO, YTO (HIOTOMUT-AHOIICHI-KaTBIIUTOBEIE KapOOHATH-
THI TPOPBIBAIOT AITaTUT-MAarHETUTOBBIE PY/IBI KOBIOPCKOTO THIIA.

JUs KanbIIUTOBBIX KapOOHATUTOB C TU3aHATMTOM THITHYHBI «PEIIETIAThIE)» U «y30PUaThiey CTPYKTY-
pBL, 00YCIIOBIICHHBIE CUTOBUIHBIMH M CKEJIETHBIMU (hopMaMH 3EPEH CUIIMKATOB U MarHETUTA M3-3a UHTCH-
CHBHOM KOPPO3MH UX KaJIBIUTOM. TeKCTypbl KApOOHATUTOB MOJ0CYATHIE, PEKE MaCCUBHBIE.

Ha cesepo-3amnane Typnero n-oa B henurtax Ha Oepery COCHOBOM I'yObl €IMHUYHBIMH CKBOKHHAMHU
BCKPBITHI JBa TeJla OPUTHHAIBLHBIX MOHMUYEIUM-KATbYUMOBLIX KapOoHamumos. J{niHa ten 1o 1,5 kM npu
MommHOCcTH B Tutane 0,3-0,4 kM. Tena Hakimonens! k lLleATpamsHoMy MaccuBy mon yrramu 35-55°. Kon-
TaKThI C BMEMIAOIIUMH TTopofiamMu pe3kue. [1o 00muKy oHM BHEIITHE HEOTITUYIUMBI OT THITUYHBIX (popcTeput-
KaJbLUUTOBBIX KapOoHaTnToB KoBopa nim Byopusipeu (Takue e moyiocyarsie, OTHOPOIHBIE), TOJIBKO BMe-
cTo (hopcTepuTa NPUCYTCTBYET MOHTHYEIUIUT. BTOpocTeneHHble U aKkiiecCOpHbIe MUHEPAJIbI IPECTABICHBI
CTaHIAPTHBIM HA0OPOM: TEMHO-3eNEHBIN (DIOTOIUT, aITaTHT, MArHETHUT, AU3aHAIUT, TMPPOTHH.

Ha Cannannarse BCTpedaroTcs M BOBCE HEOOBIUHBIE (h1020nUm-Kaibyumossie KapOOHamumul ¢ Jiye-
wiumom* (BMECTO TH3aHAIINTA), CIIATalOIINe BHEITHIOK 30HY KapOOHATHTOBOTO INTOKA ¢ KPyThIM (60—80°)
MaJieHreM K IIEHTPY MaccuBa. 3HAYUTEIbHAS YacTh KapOOHATHTOB MPEICTaBICHA OPEKIUIMHU C OONBITIM
KOJTMYECTBOM BKIIFOUCHUH M3MEHEHHBIX UHomHuTOB (10 40—50%), HO €CTh U 4yTh OoJiee MO3THUE THITUIHBIE
1oJocyaThie KapOOHATHUTHI, JIOKAJTN30BaHHBIE B Y3KOH TyrooOpa3HOW JTMHEHHOH 30HE B CEBEPHOH MOJIOBUHE
saapa. Takum o0pa3zoM, (IOronUT-KaIbIUTOBBIE KapOOHAaTHTHI CalllaHiaTBbl CHOPMUPOBAIUCH KAK MHHH-
MYyM B JIBE TOJICTa/IUH.

Onoromut B HUX 00pasyeT 3 reHepamnuu: OypbIii, 3eMEHBIN U KpacHEIH (TeTpadeppuduoronut). Kak
HU CTPaHHO, HO TeTpadepprQIOTONUT IBIsETCH HauboIiee paHHEeH TeHepalueil, pacroarasch BO BHYTPEH-

! Heo6X0AMMO OrOBOPHUTBCS, YTO CYLIECTBYIOT J[BE PA3HOBO3PACTHBIC TPYIITBI TAHTAIO-HHOOUEBBIX AMaTHT-MAarHETHTOBBIX PYII,
OJIHA 13 KOTOPBIX MOJIOKE ONUCHIBAGMBIX KapOOHATUTOB (ITO M oTpaskeHO B YC D).

2 dopmyia ero NaNbOS, coJiepKaHue Nb205 — 74%; TiO2 —3%; ThO2 — 0,3%; oueHb pPeIoK B JIFOOBIX MACCHBAaX MOJAOOHOTO THUIIA,
3a uckaouenrnem CalliaHaarBbl.
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HUX YaCTSIX KPUCTAJIIOB. 3aTeM CIIEAYeT 30Ha Oyporo jKeIe3ucToro (IIoronuTa U, HAKOHEI, BHEITHSS KaitMa
MIpeJICTaBlIeHa YKe 0OBIYHOM TEMHO-3eNnEHON cironoi. M3penka BcTpedaeTcs: 6eH0-3eEHBIN STUPHH, 3a-
OpOHUPOBAHHBIN (PJIOTOMUTOBBIMUA OTOPOUYKAMH.

CymecTByeT 1 eulé OAHO OTIIMYKE OT THIIMYHBIX KApOOHATHTOB: anaTuTa B HUX MPAKTUYECKU HET, 10
KpaiiHeil Mepe, OH He ylaBiIuBaeTcs Jaxe B numdax, Ho pocdop B M3HAYATBHBIX KAPOOHATHTOBBIX MKH/I-
KOCTAX BCE€ e OBbLT ¥ IPUMEPHO B TEX )K€ KOIMYECTBAX, YTO M B THITUYHBIX KapOoHaTuTax. OJHaKO BMECTO
arnaruTa B 9TUX KapOOHATHTax Ha 3aKIFOYUTENBHBIX CTAIUAX (OPMHUPOBAHUS MOSIBIIICS (DPAHKOINT, JTOKa-
JU30BAHHBIM B Mpelenax XKUI000pa3HBIX M JYroo0pa3HBIX KPYTOMaJaroNIuX 30H, MPOCIEKEHHBIX CKBa-
JKUHAMM Ha COTHHM METPOB OT MOBEPXHOCTH. MakcumainbHas JUIMHA 30H He npesblmaer 300 M npu Mo-
HocTH B TuiaHe 5—-20 M. OcaxneHne GpaHKoINTa TPOUCXOAMIO B OTHOCHTEIILHO CIIOKOWHBIX YCIIOBHSX Ha
MECTE BBILIEIOYEHHOTO KAJIBIIUTA TPY UA€ATbHOM COXPAaHEHHUH BCEX MEPBUYHBIX CTPYKTYPHO-TEKCTYPHBIX
0COOEHHOCTEH KapOOHATUTOB W BCEX MHHEPAJIOB, KPOME KalblHUTa. VI3MEHWIICS TONBKO IBET TOPOIBI
(co cBeTmo-ceporo Ha cepo-po30BeIit). [Ipu aTOM yrienen u yemurT.

AKIIECCOpHBIE U BTOPOCTEIICHHBIC MUHEPAJIbl KAPOOHATUTOB MPECTABICHBI, IOMUMO JIyEIINTa, Mar-
HETHUTOM, MUPPOTHHOM, TUPOXJIOpOoM. Becbma Gorat Habop BTOPHUYHBIX MUHEPAJIOB, CBSI3aHHBIX C MMO3/IHU-
MU CTaJHSIMHU KapOOHATUTOB, CIATalOIIUX BHYTPEHHIOK YacTh sijipa. K HUM OTHOCSATCS JIOJIOMUT, aHKEPUT,
0apuT, XJIOPUT, aHKWIIUT, CTPOHIIUAHUT, TUPHT, TAJICHUT, C(HaJepPUT U AP. TO3THHUE CYTb(PHIBL.

Dopcmepum-Kanbyumosvle KapooHamumosl ¢ 6addeieumom BCErla MOJIOKE BCEX MPEAbIITYIINX
Pa3HOBHIHOCTEM, YIIOMSHYTHIX B JJAHHOM pa3jiene. ITO KaK pa3 Te KapOOHATUTHI, C KOTOPHIMU TeHETHYECKH
CBSI3aHBI aNaTUT-(QOPCTEPUT-MAarHETUTOBEIE pyabl (Toxke ¢ 6agnenentom). Ha Koibckom m-oBe oT4éTnmBo
MPOCMAaTPUBAETCs PsMasi 3aBUCUMOCTh KOJIMYECTBA MArHETUTOBBIX PY/l OT MAacIITa00B PacCpOCTPaHEHHSI
(dopcTepuT-KaIbIUTOBBIX KapOoHatuToB. Ha KoBrope 3T kapOOHATUTHI CIIAral0T MOIIHYIO Tyroo0pa3yro
30HY JUTMHOHM 2,5 KM Ha [OTO-3alaJHbIX (pJlaHTax MacchBa M 3/1€Ch ke pacrionaraercs Komopckoe ama-
TUT-MarHeTUTOBOE MecTopokeHune. Byopusipu nocne KoBnopa crout Ha BropoMm Mecte, u (popcreput-
KaJbIIUTOBBIX KapOOHATHUTOB 3/1eCh 3aMeTHO MeHbIe. COOTBETCTBEHHO, W pyIHAs 3allekb TyxTa-Bapa
3HAUYUTENBHO ycTynaer nmo pasmepam Kosmopckomy mectopoxkaenuto. Ha Cebnbsipe u Typbem m-oBe
HEeOOBIIUMH 3aJeKaM1 KapOOHATUTOB JAHHOTO THIIA aCCOLUHUPYIOT JHIIb MEJIKHUE IITOKU U JIMH30BH/HEIE
TeJa MarHeTUTOBBIX Pya, HE WUMEIOIINE CaMOCTOSTEILHOTO MPOMBINUIEHHOTo 3HadeHusi. Ha Camnannarse
HH (HOPCTEPUT-KATBIIUTOBBIX KAPOOHATUTOB, HU allATUT-MAarHETUTOBBIX Pyl HET'.

3anexu KapOOHATHTOB, pacIoJaralolrecs: BOKpYT Wi BOMM3HM pyaHbIX mTokoB KoBmopa n Byopu-
SPBU, HAKIIOHEHBI TI0 HAPaBJICHNIO K HUM. KOHTaKThI TeJ ¥ KW POPCTePUT-KATBIIUTOBHIX KapOOHATHTOB
C BMEIIAIOIIMMH MTOPOJIAMH PE3KHE U CEKYIIHe, TPSIMOIMHEHHBIE IN0O0 U3BUIIUCTHIE.

B kapOoHaTuTax HEpeAKO BCTPEUAIOTCsl KCEHOJIMTHI BMEIAoMMX MopoA. 1o cocTaBy oHM MOTYT OT-
JMYaThCS OT TEX MOPOJ, B KOTOPBIX KapOoHATHUTHI 3aserarot. Tak, Ha KoBaope B Tenax kapOOHATUTOB, PBYLIHX
arnaTUT-MarHEeTUTOBBIE PY/Ibl, HAOMIOMAIOTCS KCEHOIUTHI HE TOJIBKO ATUX PY/, HO U OJTUBHHUTOB, TUPOKCEHU-
TOB, MHONHUTOB. B OMHOM M3 KXW KapOOHATHTOB BHYTPH JKEJIC30PYTHOTO MECTOPOKIACHHUS, HAPSTY C 00IOM-
KaM{ OJIMBHHHUTOB, OTMEYEHBI IIap000pas3HbIe U SHIICBUIHBIC (T. €. MPEKPACHO OKaTaHHBIE) OOJIOMKH Oora-
TBIX (OPCTEPUT-MATHETUTOBBIX Py (MaCCHBHBIX, KPYITHO3EPHHUCTHIX) BecoM J10 12 kr. [Tox OuHOKYIsSIpOoM Ha
MOBEPXHOCTH 00JIOMKOB OOHApYKHUBAETCS Macca MEJIKMX 3a4aTOUYHBIX KPUCTAJJIOB MATHETUTA U (OPCTEPUTA.
[Toka Ge3 oTBeTa OCTAIOTCS BONPOCH], KAKOB MEXaHNW3M BOSHUKHOBEHUSI IIAPOOOPa3HBIX KCEHONIUTOB U KAaKUM
00pa3zoM (yuuThIBas KpaifHe HU3KYIO BA3KOCTh KapOOHATUTOBBIX *KUKOCTEH) CTOIb TSKENbIE 00JIOMKH COXpa-
HIINCH BHYTPH KW, & HE CKATHUIIUCH HA €€ CTEHKH M He OCeJTH Ha THO KapOOHATUTOBOW KaMephl.

[lo XUMHUYECKOMY W MHHEPATLHOMY COCTaBy (hOPCTEPUT-KAIBIIUTOBbIE KapOOHATHTHI BEChMa CTa-
OMIIEHBI M OYEHb CXOIHBI Ha pa3HbIX MaccuBax. Kamprut ciaraer 70-80% 00bEMa MOPOIBI, alaTUT C Mar-
HeTUTOM — 12—15%, cynbdunsl (MMPPOTHH, MUPUT, XaTbKOMUPHT) — 1.5-2%. OcTanbHas 4acTb MPUXOAUTCS
Ha CWIIMKAThl (TIepBUYHBIC: POPCTEPUT, AUOTCUA, (IIOTONHT; BTOPUYHBIC: aKTUHOJIUT, TYMUT, CEPIICHTHH,
MO3/IHNE TeHepaluy citon). B mepeMeHHbIX KOMUYecTBaX MOXKET MPUCYTCTBOBATh JOJIOMHT, OTHOCSIINN-
cs TakKe K BTOpHYHBIM MuHepanam. Cozxepxanne Oaanenenta coctasiseT B cpeaaeM 0,02%. J{nomcny
TATOTEET K MIPUKOHTAKTOBBIM YaCTSIM TEJI, 3aJIErafoIInX B NHOMUTaX U (PEHNUTAaX, a B 30HE HK30KOHTAKTa Ha-
OmonmaeTcs ciroauToBast oropouka. B LlenTpansHoM MaccuBe Typbero m-oBa TUOIICH B THX KapOOHATHTAX
npeoOiasaet, a GopcTepUT PeloK, HO U PyAHBIC JIMH3bI, ACCOLUUPYIOLINE ¢ ITUMH KapOOHATUTAMH UMEIOT

' B ckB. 30 B uHT. 40,6 — 61,2 M BCKpbITa %)uiIa GOPCTEPUT-KAIBIUTOBBIX KapOOHATHTOB C JHOICHIOM, 3€¢JIEHBIM (DIIOrOMHUTOM,
amaTuToOM, HO OajesienT B nuiax He OOHAPYIKEH.

42



B OCHOBHOM aIlaTHT-IHUOICHA-MarHeTUTOBBIN coctaB. Ha CebnbsBpe, re, Kak yke TOBOPHIIOCH BEIIIE, pac-
YJIeHeHHEe KapOOHATUTOB 3aTPYJHEHO, KAPOOHATHTHI JaHHOH Pa3HOBUAHOCTH (T. €. ¢ 0aJJETEUTOM) 10CTO-
BEPHO yCTAHOBJICHBI TOJBKO BOJIM3M MEJKHX PYIHBIX IITOKOB. OHAKO OHH, KaK M MPEALICCTBYIOUINE UM
KapOOHATUTHI C TU3aHAIUTOM, HE N30ekKalu BTOPUUHOM nepepaborku. M3 cunnukaToB B HUX Tpeodianaet
YK€ aKTUHOJIUT, MOSIBIISIFOTCS TATYETTOINUT M IMTUPOXJIIOP, T. €., CTPOTO TOBOPSI, UX HAJI0 OTHOCUTH K CIICAYIO-
el (peaKoMeTaIbHOM) CTaIuH.

7.3. PenxoMeTaibHbIE KAJIbIMTOBbIE KAPOOHATHTHI

PenkomeTanbHBIN KOMIUIEKC KapOOHATUTOBOTO 3Tala ¢ TaHTAI0-HUOOMEBOM MUHepain3auen orpa-
HuumuBaercs B ocHoBHOM VI u VII craausimu (110 MpUHATOW B JaHHOW paboTe YHUDUIMPOBAHHOW CXe-
Mme). To, 4To He Tomaxo B 3T PaMKH, SBISIETCA MCKIIOYEHNEM U3 MpaBmiIa. TakuX UCKIIOYEHUH HEMHOTO.
K mepBoMy OTHOCHTCS MPUCYTCTBHE TAaHTAJIO-HNOOATOB B PAHHUX KapOOHATUTaX, BOSHUKIIIUX TIPU YYaCTHH
B3PBIBHBIX SBICHUA, YTO MMPUBOANIIO K 3HAUUTEIILHON MOTEPE JETyINX KOMIIOHEHTOB, PE3KOMY N3MEHEHHUIO
TEMIIEPATYPHBIX YCIOBHH M, COOTBETCTBEHHO, K TMOSBICHHUIO PEIKOMETAIBHBIX MUHEPAJIOB HE HA «CBOEM
MecTe». O TOHKOH BKPAIUIGHHOCTH TaTUETTOINTa U MUPOXJIOpa B ATUPUH-OMOTUT-KaJIbIIUTOBBIX KapOoHa-
tutax Typhero m-osa yxe ynoMuHanoch B pazzene 7.1. ConepkaHue peKuxX METaIoB B TaKUX KapOoHa-
THTaX HAYTOXHO ¥ TIPEIICTABIISAET JTUIITHh YICTO HAYIHBIN HHTepec. B pasznene 7.2 omucad BTOpo# ciry4aii, HO
yKe ¢ (pIIOTONMUT-KABIUTOBEIMH KapOoHaTuTamu CalljlaHIIaTBhI, T7Ie Ha MECTe TUITOMOP(HOTO TU3aHaINTa
OKa3aJIcs JTyeluT (T. €. KpalHUH YIeH psijia IePOBCKUT-TU3aHAINUT-JIONApUT-TTyennT). B aToM cirydae Bo3-
HUKJIO YHUKAJIBHOE 110 MUHEPAJIBHOMY COCTaBy M JIOCTaTOYHO KPYIHOE IO 3armacaM MeCTOpOXkKIEHHE HUO-
Oust, X0Tsl U ¢ OeHBIMU pyJaMu. TpeTbe HCKITIOYCHUE CBSA3aHO C TOSBICHUEM TAaHTaJO-HHOOATOB B CBS3H
C aBTOMETACOMATHUYECKOH MepepadOTKOI PYIHBIX IITOKOB HA 3aKIIOYUTEIBHBIX dTamax ux (HOPMHUPOBAHUS
(Ha mpuMepe M3MEHEHHBIX aNaTUT-MAarHETHTOBBIX pyA ydacTka Tyxra-Bapa m Hecke-Bapa maccuBa Byo-
pusipsu). [lonpo6GHO 00 3TOM M3NOKEeHO HMKE (paszmen 7.8). HakoHern, mupoxiiop 9acto oOHapyKUBaeTCs
B MO3JHUX KapOOHATHTAaX (IOJIOMUTOBBIX U Jia’Ke CUAEPUTOBBIX, (CM. pa3znen 7.4). OnHako 1100 ero oueHb
MaJio, 1100 3TO MBUICBUHASL BKPAIJICHHOCTh. [109TOMY OTHOCHTH MO3/1HME KapOOHATUTHI K PEAKOMETAIIb-
HOMY KOMIIJIEKCY HET OCHOBAHUH.

PeaxomeranpHble KaNbIUTOBBIE KapOOHATHTHI HM3BECTHHI Ha MaccuBax Byopwuspsu, Kosmop-
ckom, CeOmpsiBpckoM, a Taoke Ha llenTpampHOM MaccuBe Typrero m-oBa. MHOTOYHCIIEHHBIC IKHITBI
TeTpadeppudIOoronuT-KaabIIUTOBEIX KapOOHATUTOB OOHApPYKEHBI BO BHYTPEHHUX YACTSX YKEJIE30PYIHBIX
MmecTopoxaennit Konopa n Byopusapsu (Tyxra-Bapa) B OKpYKEHUH HU3MEHEHHBIX allaTHT-MarHETUTOBBIX
Py, TAKXKE C TAHTAJIO-HUOOMEBOM MUHEpau3anuei. JInHeHHbIe Tena peIKOMETaIbHBIX KapOOHATUTOB JJIH-
HOM 110 1-1,5 KM BBISBIIEHBI B IIEHTpaIbHBIX 4yacTax CebnpaBpcKoro maccupa. B kxapboHaTuToBoM siape
LlenTpanpHOrO MaccuBa UX OYEHh HEMHOTO U JIOKAJIM30BaHBI OHU TI0 Tieprudepun sapa.

Ha yuactke Hecke-Bapa (Byopuspsu) penkoMeTanbHble KapOOHATUTHI, 00pasyroline AeCATKH MPo-
TSOHKEHHBIX KW, PeKe TpyOuaThle MIIM BOPOHKOOOpPA3HBIE Tela, SIBISIOTCS MPeodIalatoniMe pa3HOBHI-
Hoctsimu. ImenHo Ha Hecke-Bape mupoxo mposiBiieHsl kapoonatutsl kak VI, tak u VII craguii (Ha 1pyrux
MaccuBax kapooHatutsl VII craann mubo BooOIIe OTCYTCTBYIOT, THOO MacIITaObl POSIBICHUS UX HAUYTOXK-
uel). [1o BemecTBeHHOMY coctaBy kapOonatutsl VI u VII craamii ouens 6mu3ku. B o6oux cranusax omnpene-
JISTFOIIUAMHE CHUTHKATAMHE SBIISTIOTCS aMpuO0a 1 TeTpadeppr(IOTonUT!, HO B PaHHUX Pa3HOBHAHOCTSAX 3TO
SIPKO-3CJIEHBIN UTOJIBYATHIM aKTHHOIUT M PO30Bast CITIONA, a B TMO3MHUX — BOJIOKHUCTHIN aKTHHOIUT (MeCTa-
MU PHXTEPHUT) U PyOMHOBO-KpacHasl CIIfofia ¢ OYeHb KOHTPACTHOW oOpaTHO# cxemoit abcopOrmu. Cytie-
CTBEHHBIE Pa3IINYUs €CTh U B aKI[ECCOPHBIX MUHEpaJax: /s MePBhIX KAPOOHATHTOB TUITUYHBI TaTYETTOIUT
1 PaJMOaKTUBHBIA MUPOXJIOP, AJIs MOCIEAHNUX — [IOYTH HEAKTUBHBIN MUPOXJIIOP.

YacTo ycraHaBIMBaeTcs, YTO MOAOOHBIC KapOOHATHTHI Pa3BHBAIOTCS METACOMATHYECKUM IyTEM
Ha MecTe (OPCTEPUT-KATBIUTOBBIX WM JHOTICH/-KaJbIIUTOBBIX KapOOHATUTOB ¢ Oa/IeIeNTOM, HO OHH
MOTYT OOpa30BBIBATH M CAMOCTOSITEIBHBIE JKUJIBI (TOJNBKO, ITOXOXKE, HEOONMBITIX pa3mepoB). IlepBrie mo
CTPYKTYPHO-TEKCTYPHBIM OCOOEHHOCTSM OY€Hb HAIIOMHHAIOT MCXOIHBIC KapOOHATHUTHI: TOJIOCYATHIE, Oe-
JIbIe, KpyIHO3epHUCThIe. DopcTeput Beeraa 3aMeIiét JTH00 OpaHKEBbIM T'YMUTOM, JINOO TOHKO3EPHUCTHIM
arperatoM u3 TeTpadeppu@Ioronura U aKkTHHOIUTA. B caMOCTOSTENBHBIX MEJIKUX JKWIIaX KapOOHATHTHI

' 3T0 Ha3BaHME KEJIE3UCTBIX CIIOJ C AHOMAJIBHOU (00paTHOI) cxemoii abcopOimu npemtoxuia O. M. Pumckas-Kopcakosa (1964);
BIIOCJIEZICTBHM OHA caMa IPU3HAJIA €ro HeyI0OHBIM M3-3a TPOMO3/KOCTH, HO OHO YK€ IIPOYHO BOIILIO B JIUTEPATYPY.
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JTAHHOW TPYIITBI OOBIYHO TOHKOIOJIOCYATHIE, PACKAIBIBAIOIINECS HA MEIKHE TUITUTKH 110 aKTHHOJIWTOBBIM
«IIPOCIIONKaMy, C OYKaMI» WM JIMH309KaMHd MOHOMHHEPAIILHOTO CaXapOBHIHOTO allaTUTOBOTO arperara.
Pexxe BcTpeuaroTcs MelaHOKpATOBbIe KapOOHATUTHI C cofepkanueM tetpadeppudoronuta 10 20-25%,
BO3HHKILHE, MO0 BCEH BEPOSATHOCTH, B 30HAX JAPOOJCHUSI Ha KOHTAKTEe KPYMHBIX MUOJUTOBBIX JaeK C IH-
pokceHuTaMH. B Tenax m3MeHEHHBIX (HOPCTEPHUT-KAIBIMTOBBIX KapOOHATHUTOB BKPAIUIGHHOCTh TAaHTAJO-
HI00ATOB 00BIYHO KpyITHEE (10 2—3 MM), TOTIa KaK B TOHKOTIOJIOCUATHIX JKMJIKAX ATO, KaK MPABUIIO, MEIIOUb
(ue 6omee 0,1-0,15 Mm), mpu4émM TaHTAITO-HNOOATHI TATOTEIOT K AKTHHOJIUTOBOMY arperary.

C xapOoHaTHTaMHU TAaHHOH TPYTIITHI CBS3aHO TIOSBJICHUE HOBBIX TeHEPAIi MATHETUTA, allaTUTa, Cyib-
¢uno (muppoTtuHa, Xanbkonuputa). Cynb(huaoB B 3THX KapOOHATUTAX Bcerga OoJblle, HEXETH B JIIOOBIX
MPEABIIYIINX Pa3HOBUAHOCTSX. THIIOMOP(GHBIMYU aKIIECCOPHBIMU MUHEPAJIaMH SIBIISFOTCSI TATYETTOJIHT, MU~
POXJIOP, IIUPKEIIUT, IIUPKOH, WUIIbMEHUT. | aTYeTTONNT OMHOPOAHBIN, IOYTH YEPHBIA CO CMOIUCTHIM OJICCKOM;
MAPOXJIOP OPaHKEBO-KPACHBIN, KOPUUHEBO-KPACHBIN, BUIIIHEBBIHN, HEPEJIKO MHOTO30HaIbHbIN. [To31HME Te-
HEpaIuy MUPOXJIopa (HEaKTUBHOTO) OKPAIICHBI B MEIOBO-)KENTHIH 1IBET

CaMbBIMH TO3IHUMH B JIaHHOW TPYIINE SBISIFOTCS YKUIIBI JISHKOKPATOBBIX KaJILIIUTOBBIX KapOOHATH-
ToB. OHM BCera MENKHE U HE BBIICISIIOTCS JaKe HAa KPYMHOMACIITAOHBIX TEONIOTHYECKHX paspesax. [Ipo-
CTPAaHCTBEHHO OHH TATOTEIOT K aKTHHOJHUT-KAJIBIUTOBBIM KapOOHATHTaM, SIBJISISICH KaK Obl CBOCOOPa3HOM
JaikoBoit (armeit nx. benpiit kanpuuT ciaraet okono 90% nopossl. [ToBcemecTHO HabMONASTCS TUPPOTUH
B BUJIC ICHIPUTOB U 4epBe0oOpa3HbIX BPOCTKOB. OTMeEUaroTCsl MeNKne 3épHa anaTnuTa, NiIbMEHNUTA, CIUHIY-
HBIC YelTylku TeTpadeppuduioronnura, MeIKkas BKPAIJICHHOCTh HEAKTUBHOTO MUPOXiopa. OOBIYHO JKUITBI
3THX KapOOHATUTOB 3aJIETAIOT HECOIIACHO C MOJIOCYATOCTHIO M KOHTAKTAMH aKTUHOIHUT-KaJIbIIUTOBBIX Kap-
oonarutoB. M3BecTHbl onu Ha Hecke-Bape u CebibsBpe.

lenetnyecku ¢ KapOOHATUTAMM JAHHOM TPYNIBI CBS3aHA W TO3JHSS KaJIbIUTHU3AIMUS allaTHT-
(hopCcTepUT-MarHETUTOBBIX Py, COMTPOBOXKIABINASICS MTOSBICHIEM TAHTAIO-HHO0ATOB (CM. pasmen 7.8).

7.4. 1010MUTOBbIE, AHKEPUT-10JIOMUTOBbIE U AHKEPUT-CUIEPUTOBbIE KAPOOHATUTHI

JKuipl MOIOMHTOBBIX KapOOHATUTOB MOXKHO BCTPETUTh B CaMbIX Pa3MYHBIX ydacTkax Komopa,
Byopuspsu, Cednbsiepa, Typbero m-oa. Bctpedatorcest onu u Ha JlecHoli Bapake. @OpMUPOBaHUE HKUITBHBIX
JTIOJIOMUTOBBIX KapOOHATUTOB MPOUCXOIWIO B HECKOJIBKO CTaanii (0T APEBHUX K MOJIOABIM):

*  Oemble JIGHKOKPATOBBIE (CaXxapoBUAHbIE) KApOOHATUTHI, MEITKO3EPHUCTEHIE;

*  KaBEPHO3HBIC KAPOOHATUTHI C OOJIBIIIMM KOJIUYECTBOM CYJIb(HUIOB H PEIKO3EMEIIbHBIX KapOOHa-
TOB, KPYITHO3EPHUCTHIE JI0 TIErMaTOU IHbIX;

° JOJIOMUTOBBIC Kap6OHaTI/ITI)I C KBapueM, MUKPOKJIMHOM, XJIOPUTOM, MOHAITUTOM.

Haubosnee pacripocTpaHeHsl KuiIbl KapOOHATUTOB 2-i pa3HOBUIAHOCTH. Cyiab(pHUAbI B HUX MPEICTaB-
JICHBI TUPPOTUHOM, MHUPHUTOM, TAJIEHUTOM, C(hATICPUTOM, a PEaKo3eMeIbHbIe KapOOHATHI — aHKWIUTOM U
O0epOaHKUTOM. M3 CHIIMKATOB BCer/ia MPUCYTCTBYIOT XJIOpHT 1 cepnieHTrH. Ha Hecke-Bape (Byopusipeu) B
KadyecTBE NIPUMECEH B 3TUX KUJIAX OTMEUCHBI KAIIBIIUT, OapUT, KapOOHAT-(PTOp-araTuT, WIBMEHUT, TEMATHT,
aHara3, MMpoxJIop, IUPKOH, peAdaiie HHOOUEBbIe U IMPKOHKUEBBIE CHIIMKATHI, KApOOHATHI OapHsi, CTPOH-
nusi. Ha CeOnbsiBpe, MOMHUMO BCEX TEPEUMCIICHHBIX MHUHEPAJIOB, BCTPEUACTCsl CBOCOOpasHbIil TeTpadep-
pUGIOTONUT: TYCTO-3eNEHRIN M0 Ng U pyOmHOBO-KpacHbIH Mo Np. OH 00pasyeT cromduaTsie KPUCTAILIBI,
BBICOTa KOTOPBIX B 5—6 pa3 Oosble monepedHbix pasmepoB. Ha KoBmopckom xene3opyaHOM MeCTOpPOXK-
JICHUH B OOJIBIIIOM KOJMYECTBE OTMEYAIOTCS MEJIKHE KaJbI[UT-IOJIOMHTOBBIC, TOJTOMUTOBBIE M TIOJOIHT-
JTIOJIOMUTOBBIC KHUJIBI C allaTUTOM, TPEMOJIUTOM, TYMUTOM, CEPIICHTUHOM, MAarHETUTOM, TUPPOTUHOM, ITUP-
KOHOM, TipoxJiopoM. [TogonuT (winu GppaHkoIuT, Win kapooHaT-(hTop-anarut) oopasyet Oypbie hochaTHbie
Macchl. B nienTpanbHoit yactu JlecHOW Bapaky U3BECTHBI JIOJIOMUTOBBIC KUJIbI C MEJIKMMU THE3/ITaMU caxa-
POBHIHOTO amaruTa (Kak B peIKOMETANbHBIX KapOoHaTuTax). B kauecTBe mpuMeceil 31ech MPUCYTCTBYIOT
TPEMOJHT, TUAPOQIIOTOINT, XJIOPHT, KAIBIIUT, aHKEPHUT, CUACPHUT, MIMPPOTHH, TUPUT, MATHETUT, THIPOTETHT,
MUPOXJIOP, IUPKOH, JTYEIINUT, HATPOHUOOUT, KApOOHATHI PEIKHUX 3€MEJIb, XaJIIe/IOH.

C JMaHHBIMH CTaJIMSIMU KapOOHATHTOBOTO dTara CBs3aHa JIOJOMUTH3AIUS CUIIMKATHBIX OO (OJH-
BUHUTOB, IMPOKCCHUTOB, I/IﬁOJ’IHTOB), araTuT-MarHCTUTOBBIX PYA U KaAJIBIIUTOBLIX Kap6OHaTI/ITOB BCCX pas-
HOBHIHOCTEW, IPUypOUCHHASI K OOHOBIEHHBIM 30HaM JIPOOICHMS.
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[TomMuMoO MeTKHX pa3pO3HEHHBIX KU B 3TH CTAUH MOTIIM BOSHUKATH U JOCTATOYHO KPYITHBIE TEJa U
»utbl. OONHK ¥ COCTAB X CTOJb PA3IMYHbI, YTO TPUBECTH KaKOe-TO 0000IIEHHOE OTMCaHNeE KPYITHBIX MPO-
SIBJICHUH NO3JHUX KapOOHATUTOB HEBO3MOKHO, IIO3TOMY HHKE IPUBOIUTCS OUYEHb KpaTKasi XapaKTepUCTUKA
Ka)JIOTO y4acTKa.

Yuacmox Iemsiian-eapa (Byopuspeu). BOmu3u (GaoronmuToBOro MECTOPOXKICHHS Ha CEBEPO-
BOCTOKE MacCHBa BBISBJICHO MIECTh TEN MO3MHUX KapOoHaTHTOB mHOHN 110-320 M IIpy MOIITHOCTH B TUTa-
He 5-20 M, nmanaromux noa yriom 30-75° npernMyliecTBEHHO Ha 3amaj, T. €. BHYTpb MaccuBa. OHHU pac-
CEKaIOT MUPOKCEHOBBIE TIOPOJIBI (BKIIOYAs TUTAHTO3EPHUCTHIC (DIIOTOMUT-TTMPOKCEHOBBIE METACOMATHUTHI),
uionuthl 1 GeHuThl. [loMUMO yIOMSIHYTBHIX IIECTH TeJl, Ha y4acTKe HaOlolaeTcss U MHOXKECTBO MEIKUX
w1 MI3ydeHsl ¢ HOBEpXHOCTH KaHaBaMu. KapOoHAaThI peicTaBiIeHbl TOJIOMUTOM, aHKEPUTOM, KaJIbIIUTOM.
Bropocrenennble MUHEpaJbl: CTPOHIIMAHUT, OapuT, am(uOoI, (IOTONNT, CEpIIEHTHH, MUPHUT, TUPPOTHH,
chanmeput, TAJICHAT, KBapIl; aKI[ECCOPHBIC: aHKWIIHT, KapOoIlepHauT, aHaTa3, OPYKHUT, OAaCTHE3UT, MOHAIIUT,
MPKOH, OepOaHKUT. B IByX KaHaBax M3pelKa OTMedalcs KBapll B BUAE TpeOeHIaThIX CpacTaHUH, YCTHIIAI0-
X CTeHKH sxeol. [lomamaeTcs maxe aMeTUCT OJIeAHO-(PHOIETOBBIX TOHOB (JIITMHA KpUCTAILIOB 1—12 MM).
B nonoBuHe 60p0o3/10BbIX M KepHOBBIX TTPo0 (B 103 u3 222) coneprkanue peakux 3emens Boimie 1% (1-10%).
[ToxpoOHee o pe3ynbrarax onpodoBaHus cM. paszaen 14.12.

Yuacmox Hecke-éapa (Byopusapeu). B ceBepHON "acTh pyaHOH 30HBI «A» MEXAY MPOQUISIMH
9 1 14 pacmonaraercsi TejI0 KapOOHATHTOB CYOIIMPOTHOTONIPOCTHPAHUS NITHHOHN 220 M (TI0 Te0(hU3HIESCKUM
JAHHBIM) TTPH BUAUMON MottHOCTH 10 40 M. M3yueHo moka 4To Bcero oHON cKBaxHMHOU No 286 rmyOnHO
206,4 m'. CoxeHO PO30BBIMH TTOPHOUPOBUIAHBIME KapOOHATHTAMH C BKpAIUIEHHUKAMHU 0EJI0r0 J0JI0MUTA
pasmepom 10 5—7 MM. Po3oBas ocHOBHast Macca COCTOUT M3 TOHKO3EPHHCTOIO KapOOHATHOTO arperara c
NPUMECHIO AHKUJIUTA, TEMATUTA, THIPOOKUCIIOB Kene3a. Coxepxanue ankumuta 5—7%. Komauectso PO,
00bIYHO HE TpeBbIliaeT 1-2%, HO WHOTIA B KapOOHATUTaX HAONIOAAOTCS CKOIUICHUS MOHOMHUHEPAIbHBIX
(paHKOJUTOBBIX TATEH TOHKO3EPHUCTOrO CTpoeHMs. B atux ciydasx comepxxanne P,O, B npobax pesko
nogHumaercs 10 6—11%. BemecTBeHHbIN cOCTaB 3TOTO Tela JeTaIbHO HE U3Y4aJICsl.

Hamasapckoe kapoonamumosoe none. Pacnionaraercst B 8 KM K BOCTOKY OT MaccuBa Byopuspsu.
Ha sTom ydacTke muromanpio 1 KB. KM cpeu THEWCOB ¢ mpociosmu amduoonutos emé B 1958 1. BbIsB-
JICHO WIECTh OTHOCHTEJILHO KPYMHBIX TEJl U MHOKECTBO MEJKHX YKHMJ aHKEPUT-KaJbIUT-T0JIOMHTOBBIX U
AHKePHUT-CHJICPUTOBBIX KapOOHATUTOB. Pazmepsl Hanbonee kpynHeix ten (M): 400x160; 200x40; 130x40;
300x30. B murane Tena MMEIOT JTHH30BUAHYIO (GOPMY C pacHICIUIEHHBIMA KOHIIAMH M OTBETBIICHUSMH BO
BMeraromue nopoasl. [lagenue kpyroe, 6mu3koe K BepTukaabHOMY. C MOBEPXHOCTH BCE Teja HaJEKHO
OKOHTYPEHBI TYCTOH CEThIO KaHaB, HO OypeHUs He OBbLIO0, TIOATOMY O IITyOMHHOM WX CTPOCHHH HHYETO HE U3-
BecTHO. KOHTaKTHI ¢ BMEIIAIOUIMMU TTOPOJaMU OTUETIAMBEIE, HO HEPOBHBIE, M3BUIINCTHIE. YacTo HA KOHTaK-
Te HAOIIOAAIOTCS 30HBI MIJIOHUTU3AIMNA. BHYTpH TENl HEPEIKH OCTAHIBl BMEHIAIONIMX MOPOJ, HHTCHCHB-
HO KapOOHATH3MPOBAHHBIX U MUKPOKIIMHU3UPOBAHHBIX. B Mpr3anp0aHI0BBIX YacTsIX KapOOHATHBIX JKUII B
OOJBIIIOM KOJIMYECTBE TPUCYTCTBYET JBIMYATHIA KBAPIIL, B OCEBBIX YACTSIX BCTPEUAIOTCS MOPHUOH U TOPHBII
XpycTaib ¢ 0apuTOM, PYTHIIOM, HATPOJIUTOM, CTPOHIIMAHUTOM, IMTO3AHUM KaJdbIIUTOM. OT/IENbHBIE KPUCTAII-
JIbI TOPHOTO XPYCTasl TIOCTUTAIOT BECa JI0 HECKOJIBKUX KAJIOIPaMMOB. B KPYITHBIX TellaX KBapiia MEHBIIIE,
HO cOBceM OecKBapLEBBIX KapOOHATHTOB Ha y4acTKe HeT. BbUTH HaXoAKH c1a000KpalIeHHOTO aMETHCTA.
[MopomooOpa3ytomire kKapOOHATHI TPEICTABICHBI JOJIOMHTOM, KaJbIIMTOM, aHKEPUTOM, CUACPUTOM. AKIleC-
COPHBIMH MUHEPAJIAMH SIBIISTIOTCS] aHKWIINT, CYJTb(aT-MOHAINT, OACTHE3HT, MUPOXJIOP.

ConepsxaHus CTpOHIHMA, OapuTa, TaHTaJa, HIOOWS HU3KME W HUKAKOTO WHTepeca He MPEICTaBIISIOT.
CyMMapHO€ KOJIMUYECTBO pelKHX 3emeinb coctasuseT 0,5-0,7%.

Mexay HamaBapckuM y4acTKOM B MAaCCUBOM ByopusipBU B ()eHUTU3HPOBAHHBIX THEHCAX BBISBICHO
emI€ OKOJIO IECITKA Pa3pO3HEHHBIX JKUJI CYyOIIMPOTHOTO TTpocTupanus anuHoi 100-250 M npu MOIITHOCTH B
rrane 20-50 M. [To cocTaBy oHM O4YeHb MMOXOKK Ha KapOoHaTuThl HaMa-Bapsl, Bceraa ¢ KBapIieMm, KeoraMu
MopuoHa. EcTs ygactku, oboraménasie Gochopom (JInbGo 3T0 KBapIl-hpaHKOIUT-KapOOHATHEIE TTOPOIIEI,
700 JIUIIOBBIE TOHKO3EPHHUCTBIE OXPbI). Conepxanue PO, B TakMX y4acTKax KoJI€OIETCS OT NEPBBIX MPO-
eHToB 10 18%, HO AJIMHA MHTEPBAJIOB HE MPEBBIIIAECT HECKOJIBKUX METPOB. MUHEpANIOrus STUX KU Je-
TaTbHO HE M3y4Yaliach.

Maccue Cannannamea. I1nomans kapOoHaTUTOBOTO sipa cocraiseT 0.67kB. kM. Buemnss 3ona
MOIIHOCTHIO B miane 50-200 M cioxeHa (IOronuT-KaabIIUTOBBIMU KapOOHATUTAMH, OITMCAHHBIMU B pa3-

"Homep ckB. mokasaH Ha puc. 35.
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nene 7.2, a mo3gHue KapOOHATHTHI COCPEIOTOUYCHBI BO BHYTpeHHEH yacth sapa pasmepoM 0,8x0,4 kwm, Tie
OHH TIPEJICTABIIEHBI CIEAYIONUMI OCHOBHBIMH PAa3HOBUIHOCTSIMH:

*  OpelHepUT-I0JIOMUTOBBIMU KapOOHATUTAMU;

° J'IeﬁKOKpaTOBLIMH AHKCPUTOBLIMHU Kap60HaTI/ITaMI/I ¢ 00JIOMKaMH HﬁOJ’IHTOB;

° AOJIOMHUT-aHKCPUTOBBIMU Kap6OHaTI/ITaMI/I C 6apI/ITOM;

° AHKCPUT-CUACPUTOBBIMHA Kap6OHaTI/ITaMI/I C 6apI/ITOM.

Taéauua 10. XuMudeckuii coctaB KapOOHATUTOB W3 MaccuBOB Typrero m-oBa (Bec. %)

OrupuH-OMOTHT- MonTHuenaur- Auoncun- AKTUHONUT-
KoMIOHEHTBI KaJIbIIUTOBbIE KaJIbLUTOBbIC (uorom- KaJIBIIUTOBBIC HAonommroseie
KaJIbIIUTOBEIC
1 2 3 4 5
SiO, 5,29 4,88 10,29 4,67 1,20
TiO, 0,35 0,21 0,37 0,79 HET
ALO, 0,75 0,72 2,13 0,69 0,10
Fe O, 1,76 2,25 4,11 10,35 1,93
FeO 2,66 1,98 2,50 5,21 2,96
MnO 0,23 0,58 0,12 0,16 0,81
MgO 1,93 3,47 6,70 3,05 17,74
CaO 46,38 48,49 38,70 41,21 29,81
SrO 0,86 0,60 0,47 0,73 0,28
Na,O 0,37 0,06 0,34 0,39 0,14
K,0 0,70 0,24 1,61 0,43 0,01
Co, 34,25 33,55 26,43 29,07 42,54
H,0* 0,63 0,40
HO0™ o1 0,07 HeT
PO, 2,61 2,47 3,15 3,02 0,02
BaO 0,06 0,07 0,10 0,11
TR0, 0,06 0,25 0,04 0,13 0,007
VA OR 0,031 0,02 0,003
Ta,O, 0,003 0,025 HET
Nb,O, 0,017 0,195 0,003
Cymma 98,26 99,82 97,24 100,95 97,95
S oo 0,85 0,11 0,41 1,15 0,36
F 0,21 0,24
6] 0,007 0,012
Th 0,003 0,003

1. Cks. 1 (cpennee u3 3-x aH.).} Marepuanst B. C. Camoiinosa (1973 1)
Wucturyt reoxumuu CO AH CCCP.
3. Cks. 3,9, 14 (cpeane u3 10 an.). IIXJI C3TTV, 1972 r. Marepuanst JII'Y.

2. CKkB. 68.

4. Cks. 3 (cpennee u3 3-X aH.).
5. Cks. 14, my6. 150, 9 m.

IXJIC3TTY, 1971 1.
Martepuanst FO. M. Kupnapckoro (KOAH CCCP).
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[lepexonbl MeXIy BCEMH Pa3sHOBHIHOCTSMH HEOTUYETIMBBIC, YTO OOYCIOBIEHO MOIIHON TEKTOHH-
YecKo mepepaboTKoil KapOOHATUTOB, COMPOBOXKIABIICHCS CTOJh K€ MHTEHCHBHOW XJIOPUTHU3AIUEH, aH-
KEepUTH3AIUEH, a 3aTeM U CHJepUTH3aIueil. Pe3kne KOHTaKThl CBOHCTBEHHBI JIMIITL 000COOICHHBIM TelaM
JICHKOKPATOBBIX aHKEPUTOBBIX KAPOOHATHTOB.

BpelinepuT-1010MUTOBBIE KaPOOHATUTHI MPEACTABSIIOT COOON OCNble MM CBETIO-CEPhIE MOPOIBI,
9acTO KaBEPHO3HBIC, TOHKO3EPHUCTHIC, MACCHBHBIC, JINOO C TOJIOCYATOW M MUKPOIUIOHYATON TEKCTYPOM.
OHM BBISIBIIEHBI TOJBKO B CEBEPHOU TOJIOBUHE S/Ipa, TNE CIAraloT MPEePBIBUCTYIO 30HY MEXIy PaHHUMH
(hITOTOMUT-KANBIIUTOBBIMU W TTO3THAMHU aHKEPUTOBBIMH U CHJICPUTOBBIMU KapOOHATUTAMH.

Ta6auma 11. Xumudeckuii cOCTaB KaJIbITUTOBBIX kapOoHaTtutoB Kosmopa u Byopusipsu (Bec. %)

Byopuspsu (TyxTa-Bapa) Kosmop
Juoncuna-gproronut-
KommnonenTs! KaJbILIMTOBKIC C DopcTepUT-KaIbIIUTOBBIE C OAIIEICUTOM
JM3aHAIUTOM, IIOPIOMUTOM
1 2 3 4

Sio, 1,33 1,79
TiO, 0,08 0,06
ALO, 0,21 0,51
Fe,0, 2,28 1,74
FeO 1,68 0,25
MnO 0,11 0,08
CaO 42,0 41,5 50,05 52,51
MgO 2,93 1,67
K,0 0,18 0,02
Na,O 0,16 0,06
H,O 0,05 0,06
CO, 26,0 30,0 36,36 39,50
PO, 4,3 4,4 4,00 2,39
BaO <0,05 0,04
SrO 0,37 0,14
TR0, 0,04 0,09
S oo 0,25 0,73 0,30 <0,05
Fe .. 5.5 6,8
ZrO, 0,06 0,03
Cymma 100,12 100,91

Cks. 103, unT, 68,3—82,2 M; ckB. 146, unt. 118,6-161,0 M. Cpennee u3 psAOBBIX MPOO.
Cks. 103, uaT. 82,2-99,8 M; ckB. 109, unt. 412,8-441,8 m } XTJI, Mypmanckoit ['PD
r. [Iunpxoma-Cenbra, cpeanee u3 § aH. } U3 oruéra b. U. Cynmumosa u mp. (1983 1).
M3BecTkoBBIH Kapbep, cpeHee u3 3 aH. OXJI C3TTY, 1977 r.

JleitkokpaToBBIe AHKEPUTOBBIC KAPOOHATUTHI 00PA3YIOT MTOIKOBOOOPA3HYIO 3aJIeKb B FOTO-BOCTOYHOM
JacTH s1Ipa ITMHON 9yTh O6osee 1 kM mpu mmpuHe 10 100 M. B mpeaenax kapOOHATHTOBOTO Spa OTO €IMH-
CTBEHHAs 3aJI€Kb, UMEIOIIAast OTHOCHTEIBHO TTOJIOTHE KOHTAKTHI (He Oornee 45° x meHTpy sAapa). OHu mpo-
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VenoBHbIe 0003HAUEHHS

\
Anarut-mradGenuToBbie KOPbI U TPaHULIBI \ \\ A N
pacnpoctpaneHust GpochaTHbIX pya h N
a

/] a- MetaonuBuHUTEI apxesl, 6 - OCITIOfCHENbIE
~ D7 | MeraonuBHHUTSHI (B 30HE EHUTH3ALMN)

VARG .~ o
ApXeHCKHC THEUCBI
s

MecTopoxaeHus:
(D Anarur-varnernrosoe  (2) Bepmuxysmt- ©) Amnarut-mrad- (@ KapGonarntos  (3) Py/ubIx ONHBHHHTOB
¢rnoromuToBOE (enuroBoe

@ ONMBUHUTOB ISl OTHEYTIOPOB

TpuMeuanue: ruApOCeTh MOKa3aHa 10 CTPOMTETBCTBA OOBOAHOIO KaHalla i OCYIICHHS 3aMa{HOM JacTH 03epa.
ITpu ccraBnenun ucnonb3oBaHel kapTsl M-0a 1:10 000 b. B.Adanacsesa, W. I1. Ilansmuna (1971 1) u b. U. Cynumosa,
H. B. Adanacseoii (1986 )

Puc. 2. T'eonornueckas kapta KoBmopckoro maccusa.
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0 0.5 1 km

D Kontyp y4actka npeaBapuTenbHOI pa3BeaKku
(IlenTpanpHas 30Ha)

Ipu cocrapienun ucnosb3oBaHa kapra maccusa M-6a 1:10 000,
cocrasnenHas B. H. KapmarenkoBeim u ap. (otuér 0. A. ITopkomaesa u ap., 1980 )

Puc. 5. T'eonornueckas kapra maccuBa CeOnbsBD.
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Puc. 6. Cxemarmdeckas reojaorndeckas KapTa MacCuBa Cannannarsa.
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IInpokceHn3npoBaHHbIE OTMBUHUTHI

B. I1. MamonToB, Mypmanckast ['PD 1997 .

Puc. 7. Teonornueckas xapra maccuBa Canmaropa.
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AR BuoTuToBsle THEHCH, MUTMATHTEI H aM(pHUOOINTEI OETIOMOPCKOI CepHU

.- ﬁ..
- l Bueurnuit KOHTYp 3a11acoB MIEPOBCKUT-TUTAHOMArHETUTOBBIX py/ kareropuu C, (1951 r)

ITpu cocrapiaeHny UcHoab30BaHb! KapTel M-0a 1:5 000 M. C. Adanacsesa u JI. E.Poroserko (1950 ),
B. JI. Borateipéra (1961 1.) 1 M-6a 1:25 000 B. B. Anzens (1975 1)

Puc. 8. T'eonornueckas kapra Maccusa Adpukania.



TIpu cocraBneHnn NCTIONIB30BaHbI KapThl M-0a 1:10 000 V4acTok pazBeouHbIX pabOT HA MarHE3HANIbHbIE

B. A. Adanacsesa (1939), A. C. Oropoanukosa (1955), orueynops! (Adpanacses, 1939; Oroponuukos, 1955),
M-6a 1:25 000 B. B. Anzens (1975) u 1:5 000 Xab03EpcKoe MECTOPOKACHNE.

10. A. Cononosa 1o pyassiM onuuauTam (1976).

Puc. 9. T'eonmornueckast kapra maccuBa JlecHas Bapaka.
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\

\

/ o o
Tlpu cocraBieHnH KapThl HCIIOIB30BAHBI PE3YJIBTAThI TOUCKOBBIX BuoruToBbIe rHEliCH 0eI0MOPCKOii cepun
pabor Mypmanckoit P9 3a 1992 -94 . 1.

Puc.10. Teomornyeckas xapra maccuBa O3épHas Bapaka.



Iles0uHbIC IPAHUTSI Merara66po TTokpoBEI METa1Ma0a30B € MPOCIOAMH
IIeCYaHMKOB UMaH/Ipa-Bap3yrCcKOU Cepruu

CIronHO-KBapIIeBbIe CIAHIBI M aMOUOOIUTHI (KeHBCKast M MIMaHIPa-Bap3yTrcKast CepHI)

IIpu cocTaBieHHN UCIIONB30BaHBI KapThl M-0a1:25 000 B. B. Anzems u M. M. Kanunkuna (1975 1)
u M-6a 1:10 000 A. U. Anexcanaposa u3 otuéra JI. b. Antonosa (1969 r.)

Puc. 11. Teonmormueckas kapra MaccuBa [lecouHbIi.
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Puc.12. T'eonoruueckas kapTa HEeHTpaJIbHOM YacTH MaccuBa AdpuKaHja.
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Puc. 14. T'eonornyeckas xapTa 3amajfHON 9acT MaccuBa Byopuspsu.
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Puc. 15. T'eonoruueckast Kapra BEpMHUKYIUT-(PIOTOITUTOBOTO
MecropoxaeHus lleraiisn-Bapa.




Puc.16. Teonoruueckas kapra [{eHTpabHOMN 30HBI M F)KHOW yacT MaccuBa CeOmbsaBp.
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PBIBAIOT (PIOTOMUT-KAJIBIIUTOBBIE KAPOOHATUTHI M MHONMHUTHI. B HUX MHOTO OOJIOMKOB HAOIUTOB M BHEIITHE
OHH OYEHb MOXOKH Ha PaHHUE (PIOTOMUT-KAIBIIUTOBBIE OPEKINH, TOIHKO I[BET OCHOBHOM MacChl TEMHEE,
T. K. KaJbLIUT OeIbIi, a aHKEPHUT — CePBIH.

AHKEpUTOBBIC M CHJICPUTOBBIC KapOOHATUTHI JBYX MOCIECIHUX Pa3HOBUIHOCTEH MOXHO pa3ieinuTh
JIMIIB YCIIOBHO 10 coiepxannio Fe (B TaHHOM ciiydyae rpaHUYHbIM HpuHATO coxepxkanue Fe o - 20%).
B urore cpennee conepxanne Fe ;B aHKepUTOBBIX KapOOHATUTaX COCTABHIO 18%, a B CHICPUTOBBIX —
24%, Torma Kak COepKaHus APYTMX KOMIIOHEHTOB IPAaKTHYECKH oauHakoBbie: P,O, okomo 0,8%; penxnx
semenb 0,4%; CO, —25%. Hebonbiuas pasnuua, mpasja, €CTh B KonudecTse 6apura: 10,8% B aHKEPHTOBBIX
u 13,8% B cunepuToBBIX KapOOHATHUTAX.

TekcTypbl caMbIX IO3IHUX KapOOHATUTOB OpEeKYMEBUAHBIC U OpeKYHEBUIHO-TI0J0CUaThie. B o0momkax
BCET/Ia OTMEYAIOTCs JTOJIOMUTOBBIE U OpeifHepUT-T0IOMUTOBBIE KApOOHATHUTHI, CBETI00KpAIIEHHbIE, a [IEeMEHT
3€JICHOBATO-CEePHIN XJIOPUT-aHKEPUTOBBIH, YACTO C TOHKOBKPAIUIEHHBIM MarHeTUTOM. CHIIEpUT pa3BUBaeTCS B
AHKEPHUTOBBIX KapOOHATHTAX B BUJIE PACIUIBIBYATHIX ITOJIOC, IMH304YEK, IISTEH HepaBHiIbHOM (popMer. LInpoko
pacIpocTpaHeHbl U MEJIKHE Pa3HOOPUEHTHPOBAHHBIC KHUIKH OapUT-CHIEPUTOBOTO COCTABA.

Taoanma 12. Xumudyeckuit coctaB kKapOOHATHTOB (Bec. %) CeOIbsIBPCKOrO MacCHBa

®dopcrepur- Juocun-duoronur- AKTHHONIUT- TIONOMHTOBELE

KOMIIOHEHTbI KaJIbI[UTOBBIC KaJIBI[UTOBBIC KaJbLIUTOBBIE
1 2 3 4

SiO, 5,20 6,88 1,86 1,84
TiO, 0,38 0,70 0,23 0,50
ALO, 0,58 1,03 0,44 HET
Fe,O, 3,57 5,08 3,10 1,87
FeO 1,89 3,25 2,88 3,42
MnO 0,16 0,16 0,21 0,30
CaO 44,62 43,48 49,40 28,74
MgO 5,40 3,97 2,08 18,90
K,0 0,42 0,77 0,32 0,11
Na,O 0,10 0,42 0,13 0,30
NiO 0,005 0,006 0,005
CuO 0,013 0,017 0,011 0,011
CoO 0,004 0,003 0,003
PO, 4,42 3,50 3,39 0,31
Ta, O, <0,001 <0,001 0,008 0,002
Nb, O, 0,004 0,007 0,053 0,130
Zr0, 0,03 0,07 <0,01 <0,01
BaO 0,22 0,24 0,01 0,15
SrO 0,33 0,40 0,51 0,36
Co, 30,80 28,95 34,98 41,36
H,0 0,27 0,17 0,10 0,16
Cymma 98,42 99,10 99,71 98,47
F 0,23 0,21 0,064
S s 0,20 0,29 0,52 0,62
TR,O, 0,10

1, 2,4 —wu3 oruéra FO.A. IToakomaesa (1980 r).
3 — ckB. 364. B npo0y BomuM BHIOOPOUHBIE ITY(BI «YUCTHIX» PAa3HOBUAHOCTEH (0€3 KCEHOIMTOB IMMPOKCEHUTOB U

amaTuT-MarHeTUToBBIX pyA (1982 r). Bee ananuss! BeimonHeHs! B X TJI Mypmanckoit ['PO.
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BropocTeneHHbIME 1 aKIIECCOPHBIMU MIUHEpAIaMHU BCEX TTO3THIX KapOoHaTnToB CaliaHIaTBhI SBIIS-
10TCs (KpOMe XJIOpUTa B 0aprTa) MAarHETUT, IIUPUT, (DPAHKOIIUT, aHKHITUT, WIIBMEHUT, aPAarOHHT, CTPOHIIMAHUT,
TaJICHUT, CAJICPUT, XAILKOIIUPHUT, TeMaTUT. B aHKepUTOBBIX KapOOHATHTAX YaCTO OOHAPYKUBACTCS ITOUTH
u€pHbIi (rioronut. B HeKOTOPBIX CKBakuHax conepxanne Nb,O, B psje unrepsanos npesbimaet 0,1%, mo-
crurast Mmecramu 0,2—0,4%, 9TO CBS3aHO C MBUICBUAHON BKPAIUIEHHOCTBIO TUpoxJiopa. Pazmep 3épen oObIu-
HO MeHbIe TommuHe nutuda (<0,01 — 0,02MM) 1 yI0OBUTE TUPOXIIOP HA (DOHE BEICOKOIBYTIPEITOMIISIONICH
kapOoHaTHOW Macchl HerpocTo. [lom OuHOKYISIpOM ero TeM Ooliee ucKaTh OeCIIoNe3HO.

Cpenu paHHHX (DIOTOMHUT-KaJIbIIUTOBBIX KAPOOHATUTOB OTMEYACTCS MHOKECTBO MEJKHX JKHII JIOJIO-
MHUTOBOTO Y aHKEPUTOBOTO COCTaBa, HO B MHOJIUTAX YKUIIbI TO3THUX KAPOOHATUTOB BCTPEUAOTCS MCKITFOUH-
TEJIBHO PEKO.

XuMaHaJIM3bl KapOOHATUTOB Pa3IMYHBIX MACCHBOB MPUBEAEHBI B Tabm. 10—13.

Menanokpamoeusie obpazosanus kapoonamumogozo ymana. CraraioT Hauoboee KpymHbIe MECTO-
POXIeHHUs MIETOYHO-YIIETPAOCHOBHBIX MACCHBOB (aaThTa, JKee3a, PEIKIX METAIJIOB, CIIOIBI-(IIOTOIHTA
U JIp.), @ TCHETHYECKH CBSI3aHbI, B OCHOBHOM, C KAJILI[UTOBBIME KapOoHatuTaMu 2 u 3% rpynmel (cM. Hauano
r1aBbl 7). B oTmume oT kKapOOHATUTOB, COOCTBEHHBIMH HAa3BAaHUSIMHE UX, KaK HA CTPAHHO, HE YJIOCTOMIIH.
B mpunnMne B 3TOM ¥ HET HEOOXOIUMOCTH: OHHU CIMIIKOM IMECTPhl TI0 MUHEPAILHOMY COCTaBy, a pas-
HOBHJIHOCTEH — MHOXECTBO, HO Kakoe-To 00oOIariiee (coOuparelibHOe) Ha3BaHHE BCE ke TpeOyercs.
Ha ITama6ope (FOAP) ux umenyior ¢ockoputamu. CpenHnii MUHEpaIbHBIA cocTaB TakoB (%): MarHeTUT
— 35, amatut — 25, kapOboHaThl — 18; ceprieHTHH, BEPMUKYIUT, Cyabhuap! — 22. Beaymumu KOMIIOHEHTaMU
SIBIISTFOTCSL MeJTb U (pocop, MOy THO U3BJIEKAOTCS MAarHETHUT, BepMUKYIHT (110 100 THIC. T B TOf), Oaa/1emenT
(o 2 ThIC. T), ypaHOTOpUAHUT. DOCKOPUTHI 0OPA3YIOT CIIOMIHOE KOJIBIIO BOKPYT KapOOHATUTOB Spa U MPo-
clie)KeHbl OypeHHeM Ha IIyOuHy 1 KM.

TepmuH hpockopHTHI MOKHO pacmudpoBaTh Tak: oc — hocdarsl, kK — kKapOOHATHI, 0 — OJMBHH (cep-
TIEHTHH), P — PSAKHAE METAIUIBI. A MOKHO UyTh mHa4e: ¢o — dhocdarsl, ¢ — cymbOUIBI, a Tajiee Mo TeKCTY.
J1 MeTaHOKPaTOBBIX aHAIOTOB KOJIbCKUX MaCCHBOB OH TOXKE BIIOJTHE MTOXOIHT.

7.5. AnaTuT-(hy10ronUT-IHONCHI0BbIE IIOPOAbI

Ha CeOnbsiBpe OHU SIBIISIFOTCS OCHOBHOM Pa3HOBHIHOCTHEO KOMILJICKCHBIX allaTUT-CHIIMKATHBIX PYII,
pacrosyiarasch B mpeziesiax Tak Ha3zbiBacMoi «lleHTpanbHOo# 30HBD) MIOMAAbIo 2,5 KB. KM. OOpa3yIoT KB
MOIIHOCTBIO OT TIEPBBIX CAHTHUMETPOB JI0 MEPBBIX JECITKOB METPOB, BEChbMa OIHOPOIHBIE TIO COCTaBy U
JUIIEHHBIC TTPU3HAKOB METACOMATHYECKON 30HAIBHOCTH, T. €. BO3HUKIIH, OUYE€BUIHO, TIPU BHITIOTHEHUHU OT-
KPBITHIX TpemnH. CONMKSHHBIE CUCTEMBI XKIJI CIararloT PyIHbIC Tela, INHEHHbIE Win ceprioBuiHbe. Cytiie-
CTBYET HECKOJIbKO METPOTrpapUueCKUX PasHOBUIHOCTEH 3TUX MOPOJ], OCHOBHBIMHY U3 KOTOPBIX SIBJISTFOTCS:

JIMOTICHI-MarHETUTOBBIC C OTHOCUTEILHO HEOOJBIINM KOJIMYSCTBOM alaTuTa, KajablUuTa, (JIOromnu-
Ta. MomtaocTs ui gocturaet 20-30 M. BHelTHe OHM HATOMHUHAOT PYIHBIC MUPOKCEHUTHI, TOJIHKO MHPOK-
CEH TPEeJICTaBIIeH CBETIOOKPAIIEHHBIM AHOTICHIOM, a CIIIoa 3e€Has, a He Oypas. BMmecTe ¢ mepoBCKUTOM
MIPUCYTCTBYET U KAJIBIUPTHUT.

Anatut-(IoronuT-AMOTICHIOBBIE KPYITHO3EPHUCTHIE TIOPOJIBI, PE3KO MPEeOdIIaIatoniue HaJl 0CTallb-
HbIMH. B3aUMOOTHOIIICHUS ¢ MPEIBIIYIIUMU PAa3HOBHIHOCTSMHU JIBOSIKHE: JIMOO JUOTICHU/-MAarHETUTOBBIC
MOPO/IbI IPUCYTCTBYIOT B HUX B BUJIC KCCHOJIUTOB, JINOO HAOIFOIAIOTCS TOCTCIICHHBIC ITEPEXOIbI.

AnaTuT-(IOTONUT-TNOTICHI0BBIE TOPOIBI MEITKO3EPHHUCTHIE, CIIArafoIlie MHOTOYHCIICHHBIE METKHE
YKHUITBI HECKOJIbKUX TeHEpaIlyid, PByIINE KPYITHO3EPHUCTHIE PYIIbI.

B amatut-Qnoronut-1uoncuIoBeIX mopoaax (pyaax) 4acTo HabIMAaloTCs KPYIHbIE (10 7—8 cM) Hauo-
MOp(HBIE KPUCTAIUTBI-BKPAIUICHHUKH JUOTICU/IA VI TAaKUE Ke KPYIHbIe, HO U3MSATHIE U TTOJIOMaHHbIC KPH-
cTaJutbl 3e7€H0r0 rioromnuta. MIOTOMUT OKAWMIIEH TOHKUME OTOpOYKamu TeTpodeppudioronura, a AUOI-
CHJl OOBIYHO aKTHHOJUTH3UPOBaH. OTMEUAOTCS MAarHETUT, KAJIbIIUT, MEJIKash BKPAINICHHOCTh MMUPPOTHHA U
XaJabKomupuTa. KalbIlUT BBIACITUICS CaMbIM MOCICTHIM, 00pa3ys IJIEHKHA BOKPYT araThTa U Pa3BUBAsACH 110
KOHTaKTaM 3éPeH CUIIMKATOB U MarHeTUTa. THIIOMOP(HBIM aKI[ECCOPHBIM MUHEPATIOM SIBJISICTCS KATbIUPTHT',
BCTPEYAIOIINIACS B BUJIE OKPYIIIBIX 3€peH pasmepoM 0,1-1 MM B KanbluTe W anarute. B HEOONBIIUX KOJIH-
YyecTBaX 00HAPYKUBAKOTCS MIOPIIOMUT M IEPOBCKHUT, 8 B AKTHHOJIUTU3UPOBAHHBIX PyAaX — IUPKOH U ITUPUT.

! ®opmymna ero Ca Zr,TiO, conepxanue TiO, — 16%, ZrO,— 68% (T. €. HECKOIBKO GOJIbIIE, YeM B IUPKOHE). Munepan peikuid, Ho
Ha CeOnpsBpe 0ObIUCH.
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Tadsmna 14. Xumudeckuit cOCTaB OCHOBHBIX Pa3HOBUAHOCTEH amaTuToBBIX pyn CebnbaBpa (Bec%)

AmnaruTt-droromnur- Amnatut-popcrepur- Amnatut-popcrepur-
JIMOTICHIOBBIE TTOPOJIBI MarHeTUTOBBIE PYbI MarHeTUTOBBIC PYJIbI
Kommnonentsr C KaJbIUPTUTOM ¢ OaIesIenToM ¢ TaHTaJI0-HHOO0aTaMu
1 2 3 4 5 6
Sio, 20,14 21,04 17,54 19,36 6,45 5,70
TiO, 2,04 2,32 2,20 3,20 1,23 0,94
ALO, 3,96 4,54 2,24 1,18 0,46 0,50
Fe,O, 11,12 14,61 23,89 17,89 30,30 26,16
FeO 9,72 9,72 12,15 12,06 19,02 13,25
MnO 0,32 0,35 0,31 0,78 0,51 0,42
CaO 23,00 17,60 11,84 12,73 14,37 20,38
MgO 9,62 11,20 13,80 20,20 8,03 8,10
K,0 2,20 3,00 1,85 0,81 0,80 0,82
Na,O 0,78 1,05 0,59 0,27 0,33 0,37
P,O, 9,61 9,92 5,41 4,83 4,37 7,71
Ta O, 0,002 0,003 0,007 0,004 0,020 0,030
Nb,O, 0,025 0,030 0,038 0,031 0,057 0,121
ZrO, 0,30 0,38 0,20 0,10 0,13 0,18
SrO 0,36 0,37 0,17 0,10 0,15
BaO 0,05 0,09 0,01
Cu 0,13 0,10 0,015 0,017 0,022 0,028
Ni 0,006
Co 0,007
TR,O, 0,09 0,15
u 0,016 0,026
Th 0,002 0,004
ILILIL. 6,80 4,05 6,14 6,16
Cymma 100,18 100,37 98,30 99,80
CO, 5,50 2,64 4,40 5,06 10,29 11,78
HO 0,18 0,25 0,47 0,40 0,26 0,26
H,0" 2,45 1,54
Cymma 99,31 98,62
o 1,09 1,06 0,48 0,21 1,39 1,95
F 0,47 0,32 0,48

[Ipumeuanus:

[po6srI 1, 2, 4 cOCTOSAT U3 HECKOIMBKUX MITY(POB TUIIMIHBIX PA3HOBUIHOCTEH, 0TOOPAHHBIX U3 KepHA CBK. 366 1 383.
[Ipo6a 3 B3sita 3 ckB. 115 (mHT.50.1-52.1 Mm). OTuér FO.A. [Togkomaesa u np. (1980 r).

Amnainussl BemonHensl B X TJI Mypwmanckoii I'PD (1977, 1982 rr).

[Tpo6Ga 5. Cks. 339, unr. 137-170 m.

IIpo6a 6. Cks. 339, uat. 180-200 M.

Amnamussl ['eon. Uactutyta KOAH; a Ta, Nb, Zr, U, Th — XTJI Mypmanckoii ['PD (1983 1)

HHOFI[B. BCTPCHAKOTCHA 6p6K‘{I/ICBI/I,I[HBIC pyAasl € 00JTOMKaMH IMUPOKCCHUTOB W OJIMBUHUTOB pa3sMepoM 10
15 cm. CpGZ[HI/IC coACprKaHUsl OCHOBHBIX KOMIIOHCHTOB B «YUCTBIX PA3HOBUIAHOCTAX» aHaTI/IT-(l)HOI‘ OIIUT-
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JIUOTICHIOBEIX TTOPOJ (T. €. 6€3 MO3MHUX KapOOHATHBIX KUJIOK U OJIOKOB M3MEHEHHBIX ITHPOKCEHUTOB) TI0
nmaHHbIM 60 psAAOBEIX IPOO cocTaBistoT (%):

Fe . —139

Fe  — 7.2 (umn 11% marnernra)

PO, - 7,72 (wm 19% anarura) 45%
CO, - 6,66 (um 15% xap6oHaToB)

S - 1,09

obu.

Bropas monoBrHa MOPO/BI ClI0kKEHA (IIOTONMTOM U IIUPOKCEHOM, a 3—3,5% TipeicTaBieHbl cyab(u-
JlaMH1 ¥ aKIIeCCOPHBIMHU MUHEpaiamu. [1oTHbIe XuMaHaTH3bI TPUBEACHBI B Ta0n. 14. B Hell e maHbl aHATH-
3bI U3 MEJIKUX LITOKOB allaTUT-MarHETUTOBBIX PYI.

Kpaiine peaxo ¥ B 04€Hb OTPAaHUYEHHOM KOJIMYECTBE aaTHT-(IOTONHUT-IHONICHI0BBIC TOPOJIBI OTME-
yatorcst Ha Tyxrta-Bape (Byopuspsu), mpruuéM TOIBKO Ha KOHTAKTE KaJIbLIUTOBBIX KapOOHATHUTOB (C AM3aHa-
JIUTOM), JINOO C MIUPOKCEHUTAMH, JTUOO ¢ JaiikaMu MOP(PUPOBUIHBIX IEPHIOTHTOB. BBIICISIOTCS OHY D
Ha KOJIOHKaX CKBa)KMH, a Ha TEOJIOTMYECKUX pa3pe3ax He TMOKa3aHbl M3-3a MAJIbIX MAcIITa0OB Pa3BUTHSL.
ITomumo anaruTa, ¢roronuTa ¥ JUONCHIA B HUX OOHAPYKUBAIOTCSI MArHETUT, (POPCTEPUT, LIOPIOMHUT.

TakuMm 06pa3om, HapareHeTHIECKUE aCCOLUALUH (POPCTEPUT-KATBIUTOBBIX KAPOOHATUTOB C AM3aHA-
JIUTOM M anaTUT-(IOTONHUT-ANONICHIOBBIX IOPO COBEPLICHHO OAMHAKOBBL. Pa3HuIa UL B KOJTHMYECTBEH-
HOM MHUHEPaJIbHOM COCTaBe. JTO MO3BOJISIET TOBOPHUTH O TECHOM FeHETHUECKOH CBSI3M 00X pa3HOBUIHO-
cTell (yYUThIBast CONPSHKEHHOCTh X BO BPEMEHH 00pa30BaHMsl) M CYUTATh araTHT-(QIOTOIUT-TUOTICH IOBEIC
HOPOJIbI MEJIAHOKPATOBBIMU aHAJIOIaMHU PaHHUX (DOPCTEPUT-KAJIBLIUTOBBIX KAPOOHATUTOB.

B stom xe paszaerne ciaenyeT ynoMsHYyTh 0 00Jiee MO3JHHUX anaTHT-(IOrONUTOBbIX TOPOAAX, KOTOPHIE,
CKOpee BCEro, CBS3aHbl ¢ (POPCTEPUT-KAIBIMTOBBIMUA KapOoHatuTamu (¢ GanaenentoMm). OHH BBISBICHBI,
B 4aCTHOCTH, Ha rore KoBmopckoro maccuBa cpeau (E@HUTOB, MAOJIUTOB M ATUPUH-OMOTHT-KAJIBIUTOBBIX
KapOOHATUTOB, TI€ 00Pa3yrOT 30HbI C PACILIbIBYAThIMK OuepTanusaMu. Coneprxanus P,O, B OTEbHBIX MTPO-
6ax moryT nocturarb 16—25%, HO KPYIHBIX 30H, NMPEJICTABIAIONINX TPOMBIIIEHHBI UHTEPEC, HE BbIIB-
neHo. HesHaunTenbHbIE yYacTKH MOJAOOHBIX JK€ TIOPOJI, YaCTO OOOTAIIEHHBIX HE TOIBKO allaTHTOM, HO H
MarHeTUTOM, BCTpEUaroTcs B CKBaKMHAX Ha ydyacTke Hecke-Bapa (Byopusipsn).

7.6. OuBUH-GIOTrONUT-IMONCHIOBbIE MOPOABI «()IOrONMUTOBOr0 KOMILIEKCA)

I'myGokasi MeTacoMaTHuecKkas nepepadoTKa CHIIMKATHBIX MOPOJ, CONMPSKEHHAS BO BpeMeHHU ¢ (op-
MHPOBAaHUEM alaTUT-MarHETUTOBBIX Py U CONTPOBOXKIABIIASLCS NHTEHCUBHOH MEepeKprUCcTalIn3anuei ¢ mo-
SIBJICHUEM T'MI'aHTO3EPHUCTBIX (MJIOTOIUT-OJIMBUHOBBIX U (DIOrONUT-IUONCUIOBBIX IOPOA, U3BECTHA TOIBKO
Ha KoBpnope. [Topozbl Tak Ha3piBaeMOro «(IoronuToBOro KOMIUIEKCAa» 00pasyloT HOIYKOJIBLEBYIO 30HY B
CEBEpHOH MOJIOBUHE MaccuBa JUIMHOM okono 6 kM npu mupuHe 0,2—1,2 kM. OnoronuToHOCHBIE METACcO-
MaTUTHl BO3HHUKIM HA MECTE OJIMBHHUTOB, CIIONSHO-TTMPOKCEHOBBIX, MEIMIUTOBBIX M TpaHaT-aM(puoo-
MOHTHYEIUIUTOBBIX MOPOJI, PEIUKTHI KOTOPBIX B 3TUX METACOMAaTHTax OTMe4YeHbl MHOTOKpaTHO. Bee pas-
HOBHJIHOCTH METacCOMaTHTOB, BKIIOYasl MPOIYKTHBHBIE HA (DIIOTONMUT TUTAHTO3EPHUCTHIE TIOPOBI, PBYTCS
JaiikaM#u HEe(EIIMHOBBIX CHEHHUTOB (Kak W HamOoliee paHHHE Pa3HOBHIHOCTH MarHETHTOBBIX pynd). bomee
95% mnnomaay MOJTYKOJIBLEBOM 30HBI CIOXKEHO OJMBHH-(IOTOMUT-IUONCHIOBBIME U (PIOrONUT-IUON-
CUJOBBIMH MOPOJaMHM, IPEUMYIIECTBEHHO CPEAHE3EPHUCTBIMH, & B OCEBBIX YaCTSIX 30HBI MEPEXOASIIUMU
B TMUT'aHTO3EPHUCTHIE. B mocneqHnx HUKAaKUX PeIMKTOB MCXOIHBIX MOPOJ yke He oTMedaercs. K ceBepo-
3amaJHoM YacTy 30HBI IPUYpOYEeHA TaKk Ha3biBaeMas «I TaBHas (h1oronuToBast 3aJeKby», T/I€ COCPETOTOUECHBI
IPAaKTUUECKU BCE IPOMBILIUICHHBIE 3a1achl (PIoronuTa.

OunuBUH B 3THX NOPOJax HE PEIUKTOBBIM, & HOBOOOPa30BaHHBIN (Kak U (JOPCTEPUT B MArHETUTOBBIX
pynax). C ¢pmoronurom oH 00pasyeT yCTOMUMBYIO aCCOLMALINIO, B TO BPEMs KaK IMOIICH]] YaCTO 3aMEIIACTCs
onuBHHOM. B mrydax cBemio-cepsblii, 4acTo MoIynpo3pauHblid. J(uorncun xenToBaTo-3eEHbIH 1 OKpaleH
3aMETHO CBeETJIee, HEeKEeJW MHPOKCEHbl METacOMaTUTOB MarMaruueckoi craguu. Cirona Bcerna 3enéHast
(a He Oypast, KaKk B paHHUX CIIONSHO-TTUPOKCEHOBBIX TIOpOo/ax ). biarogaps mepedncieHHBIM 0COOCHHOCTSM,
9TH NTOPOJIBI HEBO3MOKHO CITyTaTh HY C MMPOKCEHU3UPOBAHHBIMA OJTMBHHUTAMH, HH CO CIIIOASHO-IIMPOKCE-
HOBBIMH PaHHMMH METACOMATUTaMH. BTOpOCTENEHHBIMU U aKLECCOPHBIMU MHHEPAJIAMU ABISIOTCS KaJlb-
LIUT, allaTUT, MarHETUT, 0aJ/IeIeNT, WIbMEHHT, IIMHHEb, XaIbKOIIUPHUT.
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SAnpo [maBHOI 3a11€KU COCTOUT U3 MOHOMHHEPAIBHBIX OJMBHHOBBIX MOPOJI, KOTOPBIE 3/1€Ch UTPAIOT
OB KBapIIEBOTO si7pa OOBIYHBIX MYCKOBHUTOBBIX IErMaTHUTOB. Ha OTAENbHBIX yyacTKax BO BHYTPEHHHX
YacTsAX 3aJICKU (B TOM YMCIIC M B OJIMBUHOBOM SIIpE) TPOSIBUIIMCH MPOIECChl HHTEHCUBHOW allaTUTH3aluN
¢ 00pa3oBaHUEM PaIUAILHO-TYYUCTBIX U BeePOOOpa3HBIX AllATUTOBBIX arperaTtoB pa3MepoMm Jio 2—3 M B
MIOTIEPEYHUKE, OOBIYHO 3aMETHO PAIMOAKTUBHBIX W3-3a TOHUANIIIEH BKPATUICHHOCTH TopuaHuTa. @opMupo-
BaHUE MECTOPOXKACHHUS 3aBEPIIMIOCH KAIBIIUTH3AINEH CHIIMKATHBIX TTOPOJ, COTPOBOXKIABIIEHCS TTOSBIIE-
HUEM OTpaHEHHBIX KPUCTAIJIOB OJIUBMHA U TeTpadeppudioronura.

Ha moBepXHOCTh THTaHTO3E€PHUCTHIC TIOPOIBI HE BBIXOJIAT, T. €. | TaBHAs (PIOrOnmUTOBAs 3aJIeXKb SIBIIS-
€TCs «CJIeToi». B 11e5moM oHa morpyskaercs o HalpaBJICHHIO K nepudepuun mMaccua nof yrmamu 40—80%.
CuipHO AlaTUTU3UPOBAHHBIC TTOPOJAbI UMCIOT OTPAHUYCHHOC PACHIPOCTpPAaHCHUC, Cllaras JIMIIb BHYTPCH-
HIOIO 9aCTh (<OKEITOK») 3aJeku pasMepoM mpumepHo 150x60%30 M, B TO BpeMsl Kak TUTAHTO3CPHUCTHIC
(hITOTONTUTOHOCHBIE TIOPOJTBI MTPOCIICKEHBI STUHUIHBIMA CKBOKHHAMH 110 TITyOUHBI 800 M.

B oueHb OrpaHHMYEHHOM KOJIMYECTBE CpeAr (DIOTOIHT-AHOTICHIOBBIX MTOPOJ BCTPEUEHBI (pIIOTOIUT-
JTUOTICUI-MOHTUYEIUTUTOBBIC ¥ TUOTICUI-aM(UO0IIOBbIE Pa3HOBUIHOCTH. B Bucsuem Ooky ['maBHOM ¢uoro-
MTUTOBOM 3aJIe)KH HEPEIKO 00HAPYKUBAIOTCS (DIOTOMUTH3UPOBAHHBIC U TUOTICUIM3UPOBAHHBIC OJIMBUHUTHI.

7.7. KanbuuT-anaTuT-hopcTepuT-MAarHeTUTOBBIE PYAbI

ITo HaGopy MUHEpaJIOB OHHU SIBIISIIOTCS TOJIHBIMHU aHAJIOTaMH (OPCTEPUT-KaIbLIUTOBBIX KapOOHATHU-
TOB ¢ OannenentoM. B paszpene 7.2 yxe ynmoMHUHanoCh, 4To MOJOOHbIE PYIbl CIAralOT KPYIHYIO 3aJI€Kb Ha
KoBrnope u B 3HaunTEIbHO MEHBLIMX MaciiTabax oOHapyxeHbl Ha Byopusspu, CebmnbsiBpe u LlenTpansHoM
Maccuse Typbero mn-osa.

Anarut-QopcTepUT-MarHeTUTOBBIE PY/AbI SBISIOTCS OCHOBHOW pPa3HOBUAHOCTBIO Ha Kogdopckom
mecmopoocoenuu. CylecTByeT HECKOJIBKO TeHEpaLuil 3TUX pyl, 0 4éM CBUIETEIbCTBYIOT B3auMoIepece-
YEHUS PYOHBIX KUJI NPAKTHYECKH OAMHAKOBOIO cocTaBa. «HUCThIe pa3sHOBUAHOCTIY 3TUX Py COCTOST Ha
40-50% w3 maraerura u Ha 15-25% w3 anaruta. [loMmumo Qopcereputa, Bcerna ectb NpUMECH 3eIEHOTO
¢roronuTa U KaibUUTa. AKIECCOPHBIMH MHHEPAJIaMU SIBISIOTCS IUPPOTHH, XaJbKOIMUPHUT U OalJIeIICuT.
TekcTypbl pyd MATHHCTO-TIONOCYATBIC, YACTO OpEeKYMEBHIHBIC, C OOJOMOYHBIM MarHeTuToM. B Opek-
YUEBUHBIX PyJaX HEPEeIKH KCEHOJUTHI OJIMBHHUTOB, MMPOKCEHHUTOB, MHOIUTOB, PAHHUX (opcmepuni-
maznemumoguix pyo. OOBSICHUTD MOSBIEHUE allaTUT-(QOPCTEPUT-MATHETUTOBBIX PYA MOXKHO TOJIBKO I'DaBU-
TAaMOHHOH nuddepeHunanme, T. €. 0OCaKICHUEM TSHKEIBIX MUHEPAJIOB Ha THO KapOOHAaTUTOBON KaMephl.
BpexuneBuHbIE TEKCTYPBI TOBOPST O TOM, 4TO (POPMHUPOBAHKE PYAHBIX 3aJIeKEH He 000IITIOCH U 0€3 y4acTHs
B3PBIBHBIX SIBIICHHM, IPY ATOM BHEAPSBILASCS PyIHAs Macca B 3HAUUTEIBHOHN CTENEeHU yxKe Obljla pacKpu-
CTAJUTM30BaHa, a KApOOHATUTOBAS KUAKOCTh MIpaja JIUIIb POJIb «CMa3Ku». DKCIIEPUMEHTAIbHbBIC TaHHbIC
MOKa3aJIM, YTO UCKYCCTBEHHbIE KapOOHATUTOBBIE MarMbl B OTIIMYHE OT CHJIMKATHBIX PAcIyIaBOB 00IagatoT
O4YEeHb HU3KOH BA3KOCTbHIO, BECbMA IOIBUKHBI, TEKY4H M OCAKICHNE KPUCTAJUIOB B HUX IPOUCXOAUT OUEHb
obicTpo (A.B. Jlarun, 1978). [IpsiMpIMu SKCTIEpUMEHTaMHU JOKa3aHO, YTO HATMYUE B KApOOHATUTOBOM YKH/I-
KOCTH JIMIIb HECKOJILKHUX NMPOIEHTOB PO, IPUBOIKT K MOSIBICHHIO B IEPBYIO OYEPE/Ib KPUCTAILIOB AllaTyTa,
KOTOpBIE TYT ’K€ OCEJAI0T Ha JHO KaMEpPHI.

VYnomsiHyThle HOPCTEPUT-MAarHETUTOBBIE PY/IBI, SIBISIOIINECS JPEBHEHIICH Pa3HOBUIHOCTHIO MarHe-
TUTOBBIX Pyl KaApOOHATHTOBOTO 3TaIa, BCEra MPUCYTCTBYIOT B PYIHBIX 3aJie’KaX, HO HUKOT/IA HE SIBIISIOTCS
npeobnanaronMu. Bo Bcex cirydasx 3To merMaTonIHbIe MacCHBHBIE OTHOPOIHBIE IIOPOJIBI C COOTHOIIIEHUEM
¢dopcreputa 1 Mmaraeruta npuMepHo 1:1. CozxepxaHusi BTOPOCTEIICHHBIX MUHEPAIOB (KajJbLUTa, allaTuTa,
¢roronuTa) OueHb HEBEJIMKH, a MO KOJIUYECTBY OajesenTa OHM He OTIIMYAOTCS OT OCTaIbHBIX PAa3HOBU/-
Hocrell. Keratu, comepkanue Oaanenenta B pyJax B CpeJHEM Ha HMOPSIOK BBIIIE, HEKeMH B (hOPCTEPUT-
KaJbLIUTOBBIX KapOoHaTuTax (T. €. okoio 0,2%). [lermaTtounHbie TEKCTYPBI (OPCTEPUT-MATHETHTOBBIX DY/
BO3HUKIJIU YK€ [103KE [IPU MOCIEAYOLIeH IIepeKpUCTAIUIN3ALIH.

Ha roxsbIx ¢anrax KoBropckoro MecTopox1eHus B HEOONbLINX KOJMYECTBAX N3BECTHBI IUOIICH -
MarHeTUToBbIe pyabl. 110 001MKYy OHM OYEHb ITOXOXKH Ha MPEAbLAYIINE, TOJIBKO BMECTO (opcTepuTa npu-
CYTCTBYET JTUOIICH].

Bo BHyTpeHHHX uacTsax KoBOOpCKOro MeCTOpOXKIEHHS 3ajeraroT KajbLUT-anaTuT-(hopCTepuT-
MarHeTUTOBBIC PY/bI C KPYITHBIMU OTPaHEHHBIMH KPHCTAIJIAMUA MarHeTUTa, 3eJIEHOr0 (UIOronuTa, anaru-
TOBBIMH «COJHIIAMI». BO3HHMKIIM OHM NP KaJBLIUTH3AIWU W MEPEKPUCTAILTM3ANNN anaTuT-(hOopCTepuT-
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MarHeTuToBbIX pya. llpouecc conmpoBokaajcs MEPeHOCOM U NEPEOTIOKEHHEM MarHeTuTa Ha (uiaHrax
MECTOPOXKIEHHSI, TIe 00pa30BaUCh MHOTOUUCIICHHbBIC BETBUCTHIC 30HAJBHbBIC PYIHbIC KHWIKHA KaJIbLUTO-
MarHeTUTOBOrO cocTaBa. HekoTopbIX uccienoBaTeleld 3TH JKWIKH HaBeld Ha MBICIb O METacoMaru-
YEeCKOM IPOUCXOXKACHUH Bcero KoBHopckoro jkeiae3opyaHOro MecTopokaeHus. Habop muHepanoB B
MEPEeKPUCTAIIIN30BAHHBIX PyJaX OCTaJICS B TOYHOCTH TaKUM K€, KaK M B UCXOAHBIX, OTHAKO MAarHETUT OT-
JIMYAETCsl 3HAUYUTEIbHO OOJIbIINM KOJIMYECTBOM IIpuMecei (IVIaBHBIM 00pa3oM, MarHus U aJrOMUHUS, CBS-
3aHHBIX ¢ MUKPOBPOCTKaMH LINKHENH). B urore copepkanue Fe o B 9TOM Mar€eruTe MOXET majarh 10
60% (npotuB 64—66% B anaruT-GOpPCTEPUT-MarHETUTOBBIX pydax). 3a c4ET MepeHoca 1 MepeoTIOKeHUS
MarHeTuTa JaHHbIe PyAbl XapaKTepH3yIoTcs OONIBIINM pa3dpocoM 1o coaepkanuio Fe.

Ha maccuse Byopusapeu (Tyxma-eapa) MarHETHTOBBIC PYAbI COCPENOTOYCHBI B LIEHTPE PYAHO-
KapOOHATHOM 3ayexu. B MOMeHT 00pa3oBaHus py/bl cllaraiy eJUHbBIH U30METPUUECKUH IITOK, BIIOCIE-
CTBMM PacuICHEHHbIM KapOOHATUTOBBIMU JKWJIAMH Ha cepHio 0y0koB. HemocpencTBeHHbIE KOHTAKTHL PyA
C CHJIMKAaTHBIMM BMEILIAIOIIMMH MOPOAAMH BECbMa PEIKH, T. K. IOYTH BCE OHHM COPBAaHbI IIPU BHEIPEHUH
kapOoHaTuToB. OIHAKO KOe-T/ie OHH BCE-Taku yueienn. KonrtakTel pe3kue u npsimonuHernsie. [IpukonTak-
TOBBIE U3MEHEHUS KpaifHe He3HAYUTEIbHBI U BBIPAYKAIOTCS B MOSIBICHUH TOHKUX KaJbLUT-aKTHHOJIUTOBBIX
KaéMOK Io mupokceHuTam. M3penka gobasisercs emé ofHa TOHKAs 30HA, MPHUMBIKAIOIIAs K pyae U co-
CTOSIIIAs M3 MEIKO3EPHHUCTOTO (POPCTEPUTA C BKPAIUNIEHHOCTHIO MarHeTura. [1o MuHepamsHOMY COCTaBy U
TEKCTYypPHO-CTPYKTYPHBIM 0COOEHHOCTSIM pyabl TyXTa-Bapbl B LIEJIOM aHAJIOIMYHbI KOBIOPCKUM. Tak, 31ech
M3BECTHBI (POPCTEPUT-MATHETUTOBBIC KPYHMHO3EPHUCTBIE PA3HOBUAHOCTH (MacCHBHBIE, C COOTHOLICHHUEM
¢dopcrepuTa 1 MarueTuTa npuMepHo 1:1), anatut-¢popcrepuT-MarHeTUTOBbIE ¢ OPEKYMEBUAHBIMU TEKCTY-
paMu, KanbLIUT-)OPCTEPUT-MarHETUTOBBIE (TIEPEKPUCTAIIIN30BAHHBIC ), HO BCE MIEPEUHCIICHHBIE THITBI UT'Pa-
10T TOAYMHEHHYIO pOib. OMPEACIISIONINM K€ TUIIOM SIBIISIIOTCS KaIbLUT-aaTHT-(POPCTEPUT-MAarHETHTOBEIC
PYIBL, CpeqHe-KPYTTHO3EPHUCThIEC, MACCUBHBIE MJIM TAKCUTOBEIE, MHOT/IA C Y30p4YaToi TEKCTYPOH, co clena-
MU c1ab0i nepeKpucTaIn3aluyl MarHeTuTa 1 GopcTepuTa OKOJIO KaJIbLUTOBBIX THE3N. BTOpocTeneHHble
M aKIECCOPHBIE MUHEPAJIbI IIPEICTABICHBI 3€JIEHBIM (JIOTOIMTOM (C TOHKUMH KaéMKamu TeTpadeppudiio-
TONHTA), AMOTICUAOM, TUPPOTUHOM, XaJIbKOIIUPUTOM, OaIeTICUTOM.

Menxkue pyanbie WToKH Cebrbaspcko20 Maccusa TaKKe CIOKEHbI aHAJIOTHYHBIME pyAaMu (Tierma-
TOUAHBIMU (DOPCTEPUT-MArHETUTOBBIMHU, OPEKUNEBUIHBIMU allaTHT-POPCTEPUT-MATHETUTOBBIMH). 3HAYHU-
TeJbHAsA YacTh UX IepepaboTana B IO3THUE CTaINU KapOOHATUTOBOTO dTara M COAEP KUT IIPHUMECH TaHTaJI0-
HHOOATOB (0 4éM ToapoOHee Oy[eT CKa3zaHO B cieayromeM paszaene). CpeaHue coaep)KaHnus OCHOBHBIX
KOMIIOHEHTOB B anatuT-GopcTepuT-MarHeTUTOBBIX pynax (Bec.%) .

Fe .. — 24,7

Fe  —18,3 (nau 28% marueruTa)

P,O, —4,36 (wu 11% anarura) 70%
CO, —13,83 (unu 31% KanbiuTa)

S 1,84

oo

ZrO, —oxkoro 0,2

OcranbHast 4acTh MPUXOJUTCS B OCHOBHOM Ha ()OPCTEPHUT.

HeGomnpmme muH30BUIHBIE (B IIAHE) Tella MATHETUTOBBIX PYyI U3BECTHHI U Ha [[enmpanbHom maccuse
Typveeo n-osa, TIIE OHY PACIIONATAOTCS 110 epUdepru KapOOHATUTOBOTO SAPa WX PSIIOM C HUM BO BMEILAI0-
IUX UHOJIUTaX U NHpOKceHNnTax. Kak 1 Ha Apyrux MaccuBax, 34€Ch BBISBICHBI BCE IIEPEUHCIICHHBIC BBILIE T1e-
TporpaduuecKue THIBI pya, HO IpeolnataioT KaabLUT-1H0ICHI-MarHETUTOBBIC C allaTUTOM U 0aIesIenTOM.
Ha LenTpaspHOM MaccuBe HaJEKHO YCTAHOBICHO, YTO PYIHBIC YKUJIbI MOJIOKE STUPHH-OUOTUT-KaTbIIUTOBBIX
KapOOHATUTOB (Ha JPYTUX MacCHBaX TH MOPOJIbI Pa300IeHbI TPOCTPAHCTBEHHO). KOHTAKTBI KU pe3Kue 00
HeoTuéTnuBele. [lomrmo OajenenTta, B 9TUX pyAax BCTPEUaeTCss MMPPOTHH M (4TO HEOOBIYHO) KaJbLIIUPTHT.

Ha Bcex MmaccuBaX MarHeTHTOBBIE pyAbl AAHHOM TIPYIIBI IIPOPBIBAIOTCS KUIaMU (DOPCTEPUT-
KaJIbLINTOBBIX KapOOHATUTOB (KaK ¢ JU3aHAINTOM, TaK U ¢ 0a1eJIeUTOM) 1, €CTECTBEHHO, BCEMH PAa3HOBH/I-
HOCTSIMH MO3JHUX KapOOHATHUTOB.

[Tpu ananuze « YHUGUIUPOBAHHOM cXeMbl» (Ta0i. 18) y reooroB MoXKeT BO3HUKHYTH BIICYATIICHHE B
W3JIMITHEH TPOMO3IKOCTH MPEATIOKEHHOTO BapHaHTa, rie 6 [1] cmaouio nod paznvimu OYKEEHHbLIMU UHOEK-
camu 3Havamcs pyobl ¢ 0OUHAKOBLIMU MUHEPATbHBIMU napazenesucamuy.: GOpPCTEPUT, MarHETUT, 3eJEHbIH

! TTo maHHBIM aHATH30B 60 PSITOBBIX KEPHOBBIX MPOO «UHCTBIX PA3HOBHAHOCTEI.
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(bITOTOIUT, KaNBIINT, allaTHT, OAIICIICHT, 1a K TOMY K€ B OIHOM ciiydae u ¢ rarderroiutoM (Tyxrta-Bapa).
Maio Toro, TOYHO TaKHM K€ TapareHe3ucoM O0NafaroT 1 (HOPCTEPUT-KAIBIIUTOBBIE KapOOHATUTH V cTa-
nun. [puauns Tomy Tpu:

1. JlnutenbHOCTH Tpouecca (OPMUPOBAHUS MMEHHO JaHHOTO KoMiuiekca. PanHume ¢opcrepurt-
MarHeTuToBbIe pyabl KoBopa peBHee ack HeeTHHOBBIX CHEHUTOB (KaK M METaCOMAaTHUTHI «(ioronuro-
BOTO KOMITJICKCa ).

2. llosiBnenne Ha ByopusipBu KaldbIIUTOBBIX KaPOOHATUTOB C IW3aHAIUTOM, PBYIIUX 8Ce PA3ZHOGUO-
HOCHMU MarHETUTOBBIX Py ¢ OalJIeIeuTOM.

3. Paznuuus B ociienoBaTenbHOCTA (DOPMUPOBAHMS KApOOHATHTOBBIX KoMILiekcoB KoBopa u Byo-
PUSIPBH, XOTSI B IIEJIOM 10 HAOOPY mopo/1 (py1) 00a MaccuBa YIUBUTEIBLHO TIOX0XKH, a TAJIOHHBIC KOJICKIIUN
THUITMYHBIX pa?’HOBI/I}lOCTeﬁ 6YZ[YT BBITTIAACTD MPAKTHUYCCKHU OAVHAKOBBIMHU.

Ha KoBnope ynpoménHas KapTHHA TakoBa (OT IPEBHUX K MOJOBIM):

* (popcrepuT-MarHeTUTOBBIC PY/IBI U MTOCIEAYIONIAs UX MEePEKPUCTAITH3AIMS B OTHOCHTEIBHO CIIO-
KOMHO#M 00CTaHOBKE;

° aHaTI/IT—(I)OpCTepI/IT—MaI‘HeTI/ITOBble PpyAabl, 4aCTO 3TO 6peK‘II/H/I B3PBIBHOI'O THIIA;

¢ HWHTCHCHBHAs KaJbLUTHU3alUA DY, 06pa30BaHHe NEerMaToOMIHBIX pa3HOBH}.‘[HOCTeI7[ C KPpYIHBIMH
OKTasApaMUu Maru€TuTa, rN€pPeHOC U NMEPEOTIOKCHUC Fena HCpI/I(bCpI/I}O 3aJICKH (((MaJ'IO)KeJ'IC3I/ICTBIe py;[]:l»);

* BHEAPCHHE KaJbLUTOBBIX KapOOHATUTOB C 0aJ1eJICUTOM: MHOTOYHCICHHBIC CEKYIHE Kbl BHY-
TPH PYAHOTO IITOKA M KPYITHBIE TeJa Ha I0r0-3araJiHoM 00paMIICHHH;

* peAKOMeTallbHasl CTausl KapOOHATH3AlKH (C TAHTAIO-HUOOATaAMH).
Ha Byopusipsu (Tyxrta-Bapa) OblJIO 4yTh HHAYE:

* KaJIbLIUT-aNaTUT-(OPCTEPUT-MArHETUTOBBIC PY/bl C HE3HAYUTEIBHON aBTOMETaCOMAaTHUUECKOM T1e-
pepaboTKoH (TIOSABUIICS TaTICTTONINT), OMHOPOAHBIC B MPEENIax BCETO PYAHOTO IMITOKA KaK IO OOJHKY, TaK U
IO XUMHYECKOMY COCTaBY MarHeTHUTa,

* KaJIBIIMUTOBBIC KAPOOHATHUTHI C TH3aHAINTOM;
* KaJIBIIUTOBBIC KapOOHATHUTHI ¢ 0aICIEUTOM, HEOTITHIUMBIE OT KOBIOPCKUX;
* peaKoMeTarbHas CTaaWs, aHAJTOTHIHAS KOBIOPCKOM.

ITo xaxxmo¥t OTHENBbHON IermouKke BcE Bpome ObI MOHATHO, a TIPU COBMEUICHHH B CAMHYIO CXEMY —
HE OYEHb...

7.8. PeqxoMeTaibHbIe PA3HOBUIHOCTH ANIATUT-MATHETUTOBBIX Py

Ha nroOom MaccuBe, e €CTb MarHETHUTOBBIC PYIbI, BCErIa MPUCYTCTBYIOT M PEAKOMETalbHbBIE
(TaHTaN0-HMOOMEBBIC) X PA3HOBUAHOCTH. [10 MIUHEpaTbHOMY COCTaBY M IIECTPOTE METPOrpahuIecKux TH-
OB PEIKOMETAIIbHBIN KOMIUIEKC KapOOHATUTOBOTO 3Tana, IOXKailyl, CaMblid CIIOKHBIN U3 BceX 00pa30BaHUi
METOYHO-YITBTPAOCHOBHON (hopMarini. HexkoTopsiM oberdenneM mpu padboTe ¢ peakoMeTaaTbHBIMHI Kap0o-
HaTUTaMU U MarHETUTOBBIMU PyJaMH sIBIISI€TCS TIOBBIIIEHHAs PaJHOaKTUBHOCTb, CB3aHHAs C IIPUMECIMU
ypaHa ¥ TOpHs B TaHTaJO-HHOOATaX, YTO MO3BOJSIET ONEPATUBHO U HAJEKHO OTACIUTH X OT OCTAIbHBIX
oOpa3oBanuii kapooHaTuTOBOTO dTamna'. [Ipy HeOOIBIIOH MOIIHOCTH YETBEPTUYHBIX OTIOKCHHUH 30HBI pa3-
BUTHSI pEIKOMETAJILHBIX 00pa30BaHni KapOOHATUTOBOIO ATAra MOKHO OKOHTYpPHUBAThH C TIOMOIIBIO raMMa-
LIIYPOBOU CHEMKH.

OmnucaHne MarHeTUTOBBIX Py C TaHTAJ0-HUOOMEBON MUHEpaln3aluel ciaeqyeT HadaTh C YuacmKa
Tyxma-eapa (Byopuspeu), Tae OHU ClaraloT BHyTPEHHIOIO YacTh PYAHOTO IITOKA U OypeHHEM MpOCiexe-
HBI OT MoBepxHOCTH 10 m1yOouHbl 900 M. Ilo oTHOCHTENFHOMY BO3pPacTy OHM HEOTAEIMMBI OT OOBIYHBIX
KaJbLUT-alaTUT-(QOPCTEPUT-MAarHETUTOBEIX pya (¢ Oannenentom). OOe pa3HOBHIHOCTH PBYTCS MEIKUMH
JaiikaMu MOp(UPOBHIHBIX TIEPHIOTUTOB U POPCTEPUT-KATbIUTOBBIMU kuiamu [V u V craguii. Takum 00-
pasom, (popMupoBaHHEe 00OMX THUIIOB MarHETUTOBBIX pyA Ha TyxTa-Bape mpom3omnuio 6e3 3aMeTHOTo Tmepe-
pbiBa BO BpeMeHH. IMEeHHO 3TOT (hakT He MO3BOJISIET OTHECTH PEeIKOMETajbHbIe pyabl TyxTa-Bapsl K Ooiee
MO3IHUM CTaausIM (00 3TOM «HMCKIIIOYEHNH U3 IPaBUiIa» YHIOMIHYTO B paszaeie 7.3). Huuem He ommyatoTcs

" OGBIYHO raTYCTTOIUTOM HA3bIBAIOT YPaH-TaHTAIOBBINH THPOXJIIOP.
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o0a THUMa pya U 10 BHEIIHEMY BHIY, TIEpeXoiibl MEXy HUMHU Ha IJ1a3 He ynaBiuBatoTcs. OIHAKO peKo-
MeTaJbHbIE Pyl HaIEKHO OKOHTYPHBAIOTCSA PAIHOMETPUYSCKUMH METOIaMH, a 10 pe3yibTaraM OIpo-
OoBaHMs Ha TaHTaJl U HUOOMI BHIHO, YTO B3aUMOIEPEXO/bl MEXIY ABYMS THUIIAMHU JOCTATOYHO PE3KHE.
[lepeuncnennbie 0COOCHHOCTH MOACKA3bIBAIOT €IMHCTBEHHO BO3MOXKHBINA BapUaHT X BOSHUKHOBEHUS — B
MpoIlecce aBTOMETACOMATUYECKOM, OTHOCUTEIRHO ClIa0oil mepepaboTku nepBUIHBIX pya. Ciroga B 000-
WX THIaX 3eJ€Has ¢ TOHKIMH KaéMKaMmu TeTpadeppudaoronura. MarHeTuT 1Mo XMMCOCTaBy MPAKTHIECKH
OJINHAKOB M BEChbMa CTa0OWJICH. B UTOre MOSBUIICS JIUIIL OJMH raT4eTTOIMUT', KOTOPbIH KOO HapacTaeT Ha
Gaienent, OpOHHUPYs €ro, JIHO0 00pa3yeT MEIIKYIO ChITb B alaTUTOBOM arperare’. CriopandecKu BCTpeya-
IOTCSI LMPKEIUT U TUPpOoXJIop. He HCKIII04eHo, 4To BO3HUKIIM OHM YK€ MO3KE U CBA3aHBI C POPMUPOBAHUEM
TeTpadeppudIOronuT-KaIbIUTOBBIX KapOoHaTuToB VI cTagun, koropsie Ha TyxTa-Bape TakKe UMEIOTCSI.

Ha yuacmxe Hecke-6apa (Byopuspeu) cpeii MUPOKCEHUTOB B KapOOHATUTOB (B OCHOBHOM PEJKO-
METalIbHBIX) BBISBICHO CBBIIIE JIBYX JICCATKOB JIMHEHHBIX U TPYOUYaThIX TEJI MAarHETHUTOBBIX PYI JIIHHOM
ot 20 mo 300 M, pa30pOCaHHBIX Ha IUIOMIAIN IMOYTH 3 KB. KM. YacTh M3 HUX BBIIACIICHA JIMIIb 110 JaHHBIM
MarHUTHOU ChEMKH, HO BCe Hanbolee KPYITHBIC TeJla U3y4eHbl OypeHHEM, a YeThIPEe PYIHBIX Tesia ¢ 00TaThIM
HHOOMEBBIM OPYyACHEHHEM pa3BedaHbl. TaHTal0-HHOOMeBass MUHEPAIU3alisl yCTaHOBICHA IPAKTHYECKHU BO
BCEX PYIHBIX TeJaX, IPH 3TOM TOJBKO C MArHETUTOBBIMH PyAaMH CBSI3aHbI HAN0O0JIEE BEICOKUE COACPIKAHMS
HUOOUS (kapbonamumsl 6 cpednem éce20a beonee). OOBSICHUTD 3TOT (PAKT MBITAINUCH PA3HBIMU THIIOTE3a-
MM, TIEPEUNCIIATH ¥ aHATH3UPOBATh KOTOPBIE HET CMBICTA, TEM OoJiee YTO Kak/1ash M3 HUX CTPajalia CBOMMHU
nedexkramu. He uckimo4eHo caMoe dmeMeHTapHOe OOBbsICHeHHe: 0oiiee BBICOKHE CONEPKaHUS PEIKUX Me-
TaJUIOB B MarHETUTOBBIX PyAax MO CPABHEHUIO C KapOOHATUTAMHU OOYCIIOBJICHBI HAIOKEHHEM HECKOJIbKHX
UKIIOB (cTaamuid) MuUHEpagooOpazoBanus. [lepBast reHepanys TaHTan0-HHOOATOB (TJIaBHBIM 00pa3oM, rart-
YeTTOJINTA) BO3HHUKIIA B TIPOLIECCE aBTOMETaCOMAaTHIECKON TiepepaboTKu pyAHbIX Tel (kak Ha Tyxrta-ape).
3areM NPy HHTEHCHUBHOM U3MEHEHHH 3TUX Pyl B VI cTaauio kapOOHATUTOBOTO dTarna (B pe3ylbTaTe 4ero ot
TIEPBUYHON MUHEPATHHON acCOIMAINN COXPAHUIICS JINITH OajIeJIeHT, a U TO HE BE3JIe) MOSBUIINCH HOBBIE
TeHepaIliy raT4eTTONINTA, a TAKXKe IIUPKEIUT U MUPOXIIop. HakoHell, onpeneéHHy 0 pollb ChITpaliv Mo3/1-
HHUE MPOLECChl KaNbLUTU3AUMK U akTHHOMUTH3auuu VII cranmu, noGaBuB mocienHue reHepauuu ciado
PaIuoaKTHBHOTO THPOXJIIOPA.

MuHepaibHBII COCTaB Py KaJbIUT, JTOJIOMUT, MAarHETHUT, anaTtut, Gopcrepurt, Terpadeppudiioro-
MUT, TYMHT, aKTUHOJIUT, IIUPPOTHH, XAIBKOIUPHUT, MIUPUT, TaTYCTTONUT, [IUPKEIHT, TTUPOXIOP, OajJIeIIeuT,
IIUPKOH, MIIBMEHUT, CEPIIEHTHH, XJOpHT. lIpeobnamatommii THII pyx UMeeT amaTUuT-(hopCcTepUT-KaIbIINT-
MarHeTUTOBBIN cocTaB (IpaB/a, pOpPCTEPHUT BCETa 3aMETHO U3MEHEH ).

Tamuemmonum — Beqywii MUHEpaI-KOHIIEHTpaTop TaHTana. O0pasyer nzoMerpuueckue 3€pHa Oypo-
KkpacHoro (B mumax) usera pazmepom 0,01-0,5 mm. M3otpornen. Pacnipenenén HepaBHOMEPHO, TPEIIOUH-
Tasi CKOIUICHH anaTuTa. PaHHKWE reHepaliy raTyeTTonuTa 0oraye TaHTaloM B ypaHoM. Tak, B «3aTpaBKaxy
TIOYTH YEPHOTO IaTYETTONHUTA, PACTIONArAKOIIMXCS B A/Pe 3EPEH TMPOXJIopa, coaepkanus Ta, O, 1ocTUraroT
13%, a ypana—16%. CooTHOIIEHNE OKCH/Ia TAHTANA K YpaHy B raT4eTTOINTAX PA3HBIX TeHEPAINN BBIICPIKU-
BaeTcs Ha ypoBHe 1:1 (3T0 KacaeTcst BceX peKOMeTaIbHBIX 00pa30BaHMid Ha JTFOOBIX MacCHUBax).

C nupoxnopom cBs3aHa OCHOBHasi noiisi HHOOWA. [Impoxiop oOpasyer M3oMeTpuuecKne KpHcTa-
7Bl pazmepoM 10 2—3 MM. Ha Hecke-Bape pacnpocTpaHeHbl MHOTO30HAJIBHBIE MTUPOXJIOPHI C TOHYANILIUM
yepeJoBaHHEM CIIOEB, OKpalICeHHBIX B TEMHO-Oypble, KOPHUHEBBIE M CBETJIO-KOPUYHEBBIC LIBETA C BBI-
HIEYTIOMSHYTBIMH «3aTpaBKaMi» YEPHOTO rardeTToiuTa B meHTpe. B pyanom tene IV (ono xe Ne 32),
TIPENICTABIISIONIEM cO00M TpyOKy pasMepoM B riaHe 55%120 M, mpociekeHHyo OypeHHEeM 0 TITyOWHBI
400 M, BCTpeyaroTCsa KPUCTAUIbl OPaHKEBO-KPACHOTO MUPOXJIopa pasmepoM 10 2 cMm. Haxo ckazare, 4To
U pyIbl B 3TOW TpyOKe HEOOBIYHBI M TIPEACTABICHBI IErMAaTOUIHBIMU PA3HOBHIHOCTSMH allaTHT-KaJIbIIUT-
MarHeTUTOBOTO COCTaBa C KPYMHBIMU OKTa’1paMu MarHeTuta. OHU OYEHBb MMOXOXKH Ha MEPEKPUCTAIIIN30-
BaHHBIC KAJILIUT-MarHeTUTOBBIC Pyl KOBIOPCKOTO MECTOPOKICHUS, TOINBKO BMECTO 3eJIEHOTO (hIIOronuTa
37IeCh IPUCYTCTBYET TeTpadeppudroronur.

! HpI/IypO‘-IeHHOCTL BKPAIUICHHOCTHU IraT4€TTOJIMTA K allaTUTOBOMY arperary XapakrepHa [Jisd pE€AKOMETalIbHbIX MAariH€TUTOBBIX Py
BCEX MAaCCHBOB.

2 B niurepatype OH MU3BECTCH U IO IPYTUMHU Ha3BaHHSAMHU: «LIHUPKOHOINUTY», KHHOOOLMPKOHOMUTY. CHIIBHO yIpoIgHHas hopmyria —
Ca ZrTi,0,, HO BCerna ecTh 3aMETHBIE IIPUMECH HUOOUS M PAIHOAKTHBHBIX JJIEMEHTOB.
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Ot yupkeruma ' B 3THX pynax Oonblie Bpesia, HEXKEIH MOoJb3bl. Bo-TepBbIX, B 7TOM MHHEpaje BCEro
MOHEMHOTY (TaHTasa, HUOOMS, IMPKOHHUS), T. €. PEAKOMETalbHbIC KOHLIEHTPATHl MOTYT OBITh TOJIBKO HHU3-
KOrO KayecTBa. Bo-BTOpBIX, MUHEpaJl TOHKOUTOIBYATBIH, XPYIKUI M JIETKO YXOIUT B LUIAMBI, YTO CHIJIb-
HO YBEJIMYHMBAET MOTEPH IOJIC3HBIX KOMIIOHEHTOB MpU oboramieHun. [Ipu nmpeodnaganuy HUpKeNIUTa HaJl
TaHTall0-HHO0aTaMU PEJKOMETAIBHBIC PYABI IaXKe MPU HETUIOXUX COJIEPKAHUSIX TaHTalla ¥ HUOOUS 10 Cy-
MIECTBY HETPUTOMHEI I oboramenus (k mpumepy, 6orareie pyasl 1 u Il Ten, roe mupkenura B 1,5 pasa
Oosnplie, ueM nupoxiopa). [lo mBeTy moxox Ha raT4ETTONMT, T. €. MOYTH YEPHBIH, U30TPOIHBIN; TaK XKe
MPEANOYNTACT KOHLIEHTPUPOBATLCS B allaTUTOBOM arperare, HO KpUCTaJlIbl BCerja YUIMHEHHBIC U MEJIKUE
(mo 0,15 MM npu Tonuuae 0,01-0,02 MM). Bo MHOKeCTBE BCTpedaroTCsi KOJIEHYAThIE U KPecTOOOpa3HbIe
JIBOMHHKH, a TaK)Ke HIAPOBUIAHBIC CPOCTKH — «EKU» pa3MepoM J10 2 MM. HapacraeT Ha mupoxJiop, HO cam
94acTO 3aMENIaeTCs MO3AHUMHU TeHEePAIUsIMHI CBETIOOKPAIIEHHOTO MUPOXJIOpa BILIOTH 70 MOIHBIX TCEB0-
Mopdo03. B onryTuMbIX KoIMdecTBax 0OHAPYKUBAETCS TOJIBKO B MArHETUTOBBIX pyJax, TOTIa Kak B KapOo-
HAaTUTaxX ero Ha OIMH-IBA IOPs/KAa MEHbLIE, YeM nupoxjopa. IlpuunHol ToMy MOryT OBITH M3HAYAJIbHO
BBICOKHE COIEpXKaHus OajjenenTa B pyaax, T. €. Je(UINTAa UUPKOHUS NMPH 00pa30oBaHUM LIUPKEINTA HE
obu10. [osiBisercst Tonbko B VI cTanuio kapOoHaTUTOBOTO 3Tana. MckioueHne cocTaBisioT OmsTh ke 60-
rareie pyasl [V Tena, rie HeT HU IUpKenuTa, HU OaaaenenTa.

Conepkanue cylb(UI0B B PSIKOMETAIBHBIX PyJlaX 3aMETHO BBIIIE, HEXETH B OOBIYHBIX. B Gorarsix
tenax Hecke-Bapbl konmuaecTBO cephl coctasiser 1,5-2,5%, a B cynb(QUIHO-aaTUT-MarHETUTOBBIX PyAax
III Tena — o 6%. U tonbko pyxs! IV Tena BHOBL BHIOWINCH U3 OOLIMX MPaBUII: CPEIHEE COACPIKAHUE CEPBI
31ech Beero 1,1%, T. €. CTONBKO ke, CKOJIbKO B OOBIYHBIX MarHETUTOBBIX pydax TyxTa-Bapsbl.

Ha Kosdope penxoMeTalbHbIE Py/Ibl COCPEAOTOUEHBI B CAMOM LIEHTPE KEJIE30PyAHOTO MECTOPOXKIe-
HUS (Tak Ha3bIBacMasi « AHOMaIbHAsI 30Ha») U MPOCIIEeKEHbI OypeHreM Ha rryounHy Oonee 1 kM. Jlons 3Tux
PYZ HE IIPEBBIIIAET HEPBBIX IIPOLIEHTOB OT OOLIMX 3aI1aCOB allaTUT-MarHETUTOBBIX Py II0 MECTOPOXKICHHIO B
restom (Tabm. 15). Bo3aukim onn ogHO3Ha4HO B VI cTamuio v TecHO epeMerkaroTcs ¢ TeTpadeppudroronut-
KaJbLIUTOBBIMU KapOOHATUTAMH, KOTOPbIE COCTaBIISIOT 0KoJo 40% 00bEMa pekoMeTaabHbIX 00pa30BaHUM
«AHOMaJILHOH 30HBI». PeakoMeTanbHble PyIbl MPEACTABICHBl T'YMHT-allaTUT-KaJbIUT-MAarHETHTOBBIMH
Pa3HOBUAHOTSAMH C TeTpadeppudIoronuToM, MecTaMu ¢ QopcrepuToM. Hapsay c yHacnenoBaHHBIMH
MUHEpaJlaMH, TIOSBUIIMCh HOBBIE TEHEpanuu (opcTepuTa, anaTtura, MarHeTuTa, cyib(QumIoB, KapOOHATOB.
HoBooOpa3oBaHHbIi MArHETHT OTJIMYAETCS MOBBILIEHHBIM COflepkanueM turana (B cpeanem 3% TiO,) u
B TO XK€ BpeMsI OTHOCHTEIHHO BBICOKMM cojiepxanueM Fe (B cpemneM 66,3%). TuTaHUCTBIM sIBISETCA U
¢dopcreput. 'yMUT BO3HUK Ha 3aKIIFOUMTENbHBIX CTaIUsIX U N30MpaTeIbHO pa3BUBaeTcs 1o Gpopereputy. 13-
3a mpuMeced rymuTa u terpadeppudioronuta MarHeTUTOBBIC PYIbl 3aMETHO BBIICIAIOTCS Ha (OHE Beex
OCTaJIbHBIX PY/ PHDKEBATO-CEPO OKPACKOW M JIETKO AUAarHOCTHPYIOTCS Aaxe Oe3 pagnometpa. [lepexonst k
OOBIYHBIM PA3HOBHHOCTSIM TIOCTETICHHBIE, PACIUIBIBYATHIE. AKIIECCOPHBIE MUHEPAIIbI MIPEJICTABICHBI TaT-
YETTOJIUTOM, UPKEIUTOM U OajyenenToM. L{upkenuT npeodnanaert, 4To CHIBHO CHHXKAET KAueCTBO Py
10 CPAaBHEHHUIO, K IPUMeEpY, ¢ TyxTa-Bapoil, XOTs cpeJHUE CONEPKaHUS TaHTaJla IPAaKTUYECKH OJMHAKOBBI.

Ha Cebnvsaspe BblieNeHbl CleIyONIIE NeTporpaduuecKnue TUIBL Py ¢ IPOMBIIIICHHBIMU COIEpKa-
HUSIMH TaHTaJ1a U HUOOUSL:

¢ PCAKOMETAJIbHBIC MAIHCTUTOBLIC PYIBI;

° CYJ'II)(l)I/I,Z[HO-aKTI/IHOHHTOBBIC OpoOJbl C STUPUHOM;

¢  PCAKOMCTAJIbHBIC KAJIBIIUTOBLIC Kap60HaTI/ITBI;

° U3MCHEHHBIC IMUPOKCCHUTHI (I/IX Majo, U3yUCHbI CJ'I3.60).

[lepBrie (mpeoOiamaroImuii TUIT) MPEACTAaBICHB KaJlbIUT-amaTUT-TeTpadeppudioromnur-
MarHeTUTOBBIMU Pa3HOBUAHOCTSAMH, OYCHb ITOXOKMMH Ha aHanoruuHble pyasl Kosmopa m Hecke-Bapbl.
[IpakTHueckn Bce OHU COCpeNOTOUCHBI B mpesenax LlenTpanbHoii 30HbL [eHeTHUeckn 3T0 TiepepaboTaH-
HBIC B MO3/IHUE CTAJIMU anaruT-QopcTepuT-MarHeTUTOBBIC Pylbl ¢ OameneutoM. EcTh pynsl ¢ rarderTo-
JMTOM, €CTh ¥ ¢ IMPOXJIOPOM, HO OHH CTOJIb TECHO NEPEMEKAIOTCS, YTO TOKyMEHTHPYIOTCS KaK OJMH THII.
LlupkennTa B HUX OY€Hb Mo (OH TATOTEET B OCHOBHOM K M3MEHEHHBIM ITUPOKCEHNTaM). M3 mpyrux akmec-
COPHBIX MUHEPAJIOB OTMEUEHBI Oa/JIeNIeUT, KaJIbIIUPTUT, HUPKOH, AU3aHAINT, WIBMEHHUT U, KOHEYHO, BECh
Ha0Op TUMTUYHBIX CYNb(UA0B (MUPPOTHH, XATbKOUPHT, TUPHT).

!B suTeparype OH U3BECTEH U MO/ APYTHMH Ha3BaHUSIMH: IIUPKOHOJIUTY, KHUOOOLHPKOHOIUT». CHIlbHO yrpoméHHas Gopmyia —
Ca ZrTi,O,, HO Beeryia €CTh 3aMETHBIE TPUMECH HUOOHS M PAJIMOAKTUBHBIX JJIEMEHTOB.
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Kpome Toro, Ha CelOnbsaBpe BCTpPEUAIOTCS OPUTHHAJIBHBIC KaILIUT-TETpadeppudIOTONHUT-
MarHeTUTOBBIC HJIbl BHE CBS3M CO IITOKAMHU Py KOBJOPCKOTO THIIA, M XOTS UX JOJIs OYCHb HEBEJIHMKA, U3-
3a CBOeW HEOOBIYHOCTH OHU 3aCTyKHBAIOT YIOMUHAHMsI. MOITHOCTB KW 10 8—11 M TI0 CTBOITY CKBa)KHH.
KoHTakTsl ¢ BMEIarommuMun M3MEHEHHBIMU IMUPOKCECHUTAMU U aHaTI/IT-q)JIOFOHI/IT-[[I/IOHCI/II[OBI)IMI/I nopoaa-
MU pe3kue. Kbl CII0KEHBI CPEAHE3EPHUCTHIM anaTUuT-TeTpadeppudIoronuT-MarHeTUTOBBIM arperaroM ¢
MIATHAMH («ITy3BIPSIMI» ) TIOYTH MOHOMHUHEPAIBHOTO 0EJIOro KambIiuTa pazMepoM 1—10 ¢cM B momepedHnKe.
KanbuuToBasi «mpokiankay HaOMIONAeTCs U B OHIOKOHTAKTaX JKWI. BHYTPH ISITEH HEPEIKO OTMEYAOTCSI
JICHJIPUTHI MMUPPOTHHA, PACTYIIME BEEPAMHU OT KPa&B K LEHTPY. AKIIECCOPHBIM SIBISETCS MEIOBO-KEMTHIH
nupoxiop (pa3mep 3€pen 0,2—1 MM) B BHJIE T'YCTOM CBIIA B MEJIAHOKPATOBBIX YYacTKaX >KWJI U B TOHKOH
30HE 3HJIOKOHTaKTa. bajjienent B 3Tux xuiax He 3amedeH. Ckopee BCero, Takue Kbl POPMUPOBATUCH B
OTKPBITHIX TPEIIMHaX, IPUYEM PYIHO-KapOOHATHBIM MaTepras BHEAPSUICS B IMOy3aTBEPIEBIIEM COCTOS-
HUH, 8 KapOOHATUTOBBIC KUJIKOCTH, UTPAIOIINE POJIb «CMA3KM, 00YCIOBUIIN MOSBICHUE KABIIUTOBBIX ITy-
3bIpeiiy. Hepenko BCTpevyaroTes U YMCTO METACOMATHICCKHE PY/IHBIC JKUIIKH, B KOTOPBIX TOXKE €CTh KaJIbIIUT,
HO HET MOHOMUHEPAJIbHBIX MATEH. ECIIM OHU pacceKkaroT pyIHbIe TUPOKCEHHUTHI, TO B HUX IOSBIISIETCS MHO-
TO IJIACTUHYATOrO WIBMEHHUTA, @ BHYTPH XKIJIOK HAOIFOAOTCS PEIMKTHI IEPOBCKUTA BMECTE C HOBOOOPa-
30BaHHBIM THPOXJIOPOM.

Tadauna 15. Conep:kaHust OCHOBHBIX KOMITOHEHTOB B PEIKOMETAILHBIX MUHEpAIaX MarHeTUTOBBIX Py/ U KapOoHa-
TUTOB (Bec. % ; yCpeAHEHHBIE U OKPYIIIEHHBIC TaHHBIE)

NoNe KommoneHTs!
- Ha3Banue yyacrtka Munepain )

ILIL. Nb,O, Ta,O, TiO, Zr0, U ThO,
1. «AHOMabHas 30HaY I'r 38 8,5 6 6 10 3
2. Kosnopa r 23 1,6 17 31 2 2
3. Tyxra-Bapa I'r 36 10 7 7 14 2
4| Hecxe-papa (Gorarbie pyjbl) Ix o8 0,5 6 . B 3,5
5. P py. Lr 26 1 15 26 - 1-3

- 3
6. Ix 56 1 5 - 9 1
7. Hecke-Bapa (psioBbIe py/ibl) I'r 40 8 7 - 03 05
8. HITx 67 0,7 4 - 0-1) | (0-0,9)
9. I'r 39 11 8 3 12 1
10. | CebOmbsiBp ITx 59 3 5 1 0,5 0,8
I1. It 12 2 26 32 1 3

IIpumeuanue: I't — raruerronut, 11x — nupoxiop, HIIX — HeakTuBHbIN nupoxiop, LT - nupkenur.

1. Cpennee n3 86 anammzoB. 2. Cpennee u3 44 ananuzoB. 3. I'T U3 amatuT-marHeTHTOBBIX pyd. CpemHee u3
6 anamu3oB. 4, 5. borarsie Tena [ u II. IIx u3 6orareix pyx IV Tena conepxut 62% NbZO5 u 5% ThO,. 6, 7. Ananusst
MOHO(PAKINI W3 TPENCTaBUTEIBHON TEXHONOTHUECKOH mpoOsr Ne 13, B KoTopol mpeobnamaeT KapOOHATHUTOBAS CO-
crasisitoutast. 8. Cpennee U3 9 MUKpo30HI0BBIX onpeaeneHuil. 9. Cpennee uz 7 ananuzos. 10. Cpegnee u3 6 aHaau30B.
11. Cpennee u3 12 ananusos. Pasbpoc mo oTaensHeIM aHanu3aM odeHb Oombiuoi (%): Nb,O, 1-22; Ta,0, 0-3;
TiO, 19-37; ZrO, 24-37; U 0-4; ThO, 0,1-5,8.

Jl1s1 cyb(UIHO-aKTHHOHUTOBEIX TIopo (kpome CeOnbsaBpa, IToKa HUTIE He BCTPEUCHHBIX ) XapaKTep-
HBl HEYCTOWYMBBIC MHUHEPAJbHBIC MAPArcHEe3MChl. B OIIyTHMbBIX KOJIMYECTBAX B HUX BCErJa €CTh TOHKOU-
TOJIBYATHIN STUPUH, OUYEHb IMOXOXKHI Ha aKTUHOJUT (KOTOPBIH, KCTATH, HEPEIKO 110 HEMY M Pa3BUBACTCS).
Kpome Toro, yist 3TUX OO TUITHYCH 30HAILHBIN (PJIOTOMUT, NPUYEM BHYTPEHHHE YACTH YCIITYEK CIIOKECHBI
terpadeppudiioronurom, a BHenHue — OypbiM (roronutoMm. KomndectBo cynbdumos mpocturaer 10% u
0osiee. MHOTHE JKUJIKH CIIOKEHBI TI0 CYIIECTBY OOraThIMU allaTHT-XaJbKOIMUPUT-PEAKOMETAILHBIMU Py/Ia-
MU, BOT TOJHKO MacIITa0bl TAKOTO OpPY/ICHEHUsI 0YeHb Mauibl. [10/100HBIe 00pa30BaHKs BO3HUKAIN B 30HAX
WHTEHCUBHOM MUJIOHUTH3AIIMH B TUPOKCEHUTAX U anaTUT-(IOrOMUT-AHONCHAOBBIX Toponax. Haunbomnbiee
KOJTMYECTBO TAKUX JKHUJI BCTPEUCHO B CKBaknHE 340. MakcumabHas MOITHOCTB JKUJI — TIEPBbIE MeTphL. Tek-
CTYpbI CYJb(UIHO-aKTHHOJIMTOBBIX TIOPOJ CIaHIIeBaThie, CBUJIeBaThie. Kak MpaBuiio, OHU CUJIBHO Pajfo-

58



AKTHBHBI; 1101 OMHOKYJISIPOM B HUX 0€3 Tpyzna 0OHApy>KUBAIOTCS raT4eTTOINT U IIUPOXJIOP, a TAKKE LIUPKOH
(xpuctauibl 70 1¢M) U MJIACTUHKH WIBMEHHTA.

B sanpe Lemmpanvnozo maccusa Typveco n-oéa TakKe WU3BECTHbl WU3MEHEHHBIE AKTUHOJUT-
MarHeTUTOBBIE PYAbI C KPACHOH CIIOHOH, Oa/1elIenTOM, TaTYeTTOIUTOM, TUPOXJIOPOM, IUPKOHOM, Cybhu-
JTaMH, HO MacIITa0bl PeAKOMETAbHOW MUHEPATU3aIUN 3/IeCh HUYTO)KHBI.

7.9. CuiankaTHble METACOMATUTHI IK30KOHTAKTOBBIX OP€0JIOB PYIHBIX 3aJ1eKeil

Bwmemaromue nmoponsl B KOHTAKTe CO IITOKAMU MarHETUTOBBIX PyA M3MEHEHBI, KaK IpPaBUIIO, He-
3HaunTenbHO (TyxTa-Bapa, Menkue Tesa MarHeTUTOBBIX pya Ha Hecke-Bape). Ho mHOrna B 9K30KOHTAKTE
BO3HUKAIOT BECbMa MOIIIHBIE OPEOJIbl METACOMATUTOB, YTO CBA3AHO KaK C MHOTOCTAIMHHOCTBIO Ipoliecca
(hopMUpPOBaHMS PyAHBIX IITOKOB, TaK M (B OONBIIEH CTETIEHH) C SBICHUSAMH MEPEKPUCTAITH3AINH BHYTPH
HUX, IPUBOAALIMMHU K HEPEHOCY U NEPEOTIOKEHHUIO BELIeCTBA Ha nepudepuio pyaHbix 3anexeid. [loutu
CIUTONIHOM OTOPOYKOH (PIOTONMUT-anaTuT-POpPCTEPUTOBOTO COCTaBa MOITHOCTHIO B maHe 20—120 M okpy-
KeHa IoKHast yacTh KOBIOPCKOTO KeIe30pyJHOTO MECTOPOXKACHUS (TaK Ha3bIBAEMBIE «MaJIOXKEIIC3UCThIE
pyzbD»). MUHepallbHBIN cOCTaB Opeosia MeTacoMaTUTOB HEOHOPO/IEH U HerocTossHeH. Cpeniu CBeTII0-cepoit
anatuT-(popcTepUTOBONH MacChl YacTO HAOIIOMAOTCS YYAaCTKM MEJIKOUEHIyHYaToro 3eJEHOTO CIIOIUTA.
B 11:060M MeCTE MOYKHO BCTPETUTD PEJINKTHI U3MEHEHHBIX BMEIIAIOIIUX NTOPO/ (IIMPOKCEHNTOB, HIOJINTOB).
Kpome Toro, MmeracoMaTuThl IPOHU3aHbI MHOKECTBOM PYIHBIX XKHJI, OOBIYHO 30HAJIBHBIX (C KaJIbIIUTOBBIM
SIPOM), KOJIMYECTBO KOTOPBIX HApacTaeT MO HAINPaBICHUIO K PYJHOMY IUTOKY, a TaKKe >KWJIAMH KaJblU-
TOBBIX U JOJOMHTOBBIX KapOOHATUTOB. MHHEpabHbIH cOCTaB: (IOTONHT, (OPCTEPHT, ANATHT, KAJIBIIUT,
MEJIKOBKpAIJICHHBI MarHeTHT (B PYAHBIX XXHIaX, €CTECTBEHHO, Ooliee KPYyMHBIN). AKIIECCOPHBIE MHHE-
paJibl MPEJCTABICHBI TUPPOTUHOM XAJIBKOITUPUTOM, OaIJIeICUTOM, KOTOPOTO 3/I€Ch 3HAYUTEIBHO MEHBIIIE,
HEeXeJN B pyrax. B cioroguToBbIX ydacTKax OH BOOOIIE He BeTpeuyaercs. OTMEYaroTCsl TYMHUT, AOJIOMHUT,
CEpPIEHTHUH, XJIOPUT.

Opeon METacoMaTUTOB KaJbLUT-TYMUT-TETpadeppuIOronuTOBOr0 COCTaBa MOIIHOCThIO 8—24 M
okpyxaet IV Teno Gorateix pyn Ha Byopusipeu (kctaru, 31ech, kKak 1 Ha KoBaope, MHOTO mepeKkpucTal-
JIU30BAHHBIX KaJIBIUT-MAarHETUTOBBIX pya). TeKCTypbl UX TOHKOIOJIOCUaThIe («psiObie»), 00ycIoBIEHHBIE
YepeoBaHNEM CITFOIMTOBBIX 30H M KaJIBIUTOBBIX MOJIOC-IPOXIIOK. B ommume ot KoBnopa, B 3THX m0-
poAax MOBCEMECTHO OTMEUAETCsl MEJKasi BKPAIUIEHHCTh TaTYeTTOINTA, TaK YTO YacTh MX SIBISIETCS PAIO-
BBIMU TaHTAJIOBBIM PylaMH (a BCs 3aJIeKb ClIoKeHa OorareMu HHOOMEeBBbIMH pyaamu). Ha Hecke-Bape npu
METacoOMaTHYECKOi nepepaboTKe CHIIMKATHBIX MTOPOJ TOSBISATIOCS HEOOMbIINE IO MacIiTabaMm 30HbI TeTpa-
(deppuduioronuToBhIX CIOAUTOB. B 0fHOM U3 HUX (CKB. 443, unHt. 122,6—129,0 M) 3adukcupoBaHa Makcu-
MajbpHas IS METOYHO-YIBTPAOCHOBHBIX MACCHBOB TaMMa-akTHBHOCTH (4500 mkp/gac), oOyciaoBieHHas
I'YCTOM BKpaIJIEeHHOCTBIO TAHTAJI0-HUOOATOB.

7.10. Dx30THYECKHE PA3HOBHIHOCTH MEJAHOKPATOBBIX OPO KAPOOHATHUTOBOIO 3TANA U
MeJIKHE KHJIbI PAa3JIU4YHOI0 COCTaBa

Ha kaxx0oM MaccuBe BCTpEUCHBI OPUTHHAIBHBIC 00pa30BaHuUs KapOOHATUTOBOTO 3Tara, KOTOPbIE, KaK
MPaBUJIO, HA JAPYTUX MAacCHUBaxX HE HAOIFOMAOTCS, IPUYEM BO3HUKATh OHU MOTYT B JIt0ObIe cTaauu. Hibke
MIpUBEAEH MEePEUCHb MOMOOHBIX 00PA30BAHMI 110 KaXKIOMY MACCHBY C KPATKO XapaKTEPUCTUKOM.

Ceonvaep

1. U3penka cpemu amaTUT-(QIOTOMHAT-TUOIICHIOBEIX mopoxd Il crammm BCTpEYarOTCs KCCHOJIUTHI
(opCTepUT-MarHETUTOBBIX Py, KPYIMHO3EPHUCTHIX W TETMATOUTHBIX, C 3elE€HBIM (uioronuToM. BHemnrHe
OHHM TIOXOXKHU C OJTHOHM CTOPOHBI Ha PYJHBIC OJIMBUHUTHI, C IPYroil — Ha (DOPCTEPUT-MATHETUTOBBIC PYIIBI C
0aJI7IeIenTOM, HO BMECTO HETrO 3/IeCh O0OHApPYKEHBI TIEPOBCKUT, IIOPIOMHUT U KAJBIIUPTUT. Takum 00pazom,
9TO JIpeBHEHIINE MEJTaHOKPaTOBble 00pa3oBaHusl KapOOHATHTOBOTO 3Tamna. YacTo OHM CHIBHO W3MEHCHBI:
(dopcTepuT 3aMemEH XJIOPUTOM, CEPIIEHTHHOM WM TOHKO3EPHHCTBIM aKTHHOIUT-TETPA(IOTOMUTOBEIM
arperaTom, B TO BpeMsl KaK araTuT-(IOTOIHT-THOTICHIOBBIE TTOPOJIBI COBEPIICHHO CBEXHE (T. €. B ATH I10-
POIBI KCEHOIHTHI MOTIANIN YKe N3MEHEHHBIMHU ).
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2. XKunbpl nerMaTougHbIX (IOTONUT-LIOPIOMUT-MarHeTUTOBBIX IOPOA. MOIIHOCTE UX OOBIYHO
15-40 cM, oueHb penko 10 nepBbix MeTpoB. KontakTsl peskue. OHM NPOPHIBAIOT MUPOKCEHOBBIE U AllaTUT-
(yroronMT-TMONCHAOBBIE TOPOABL. MarHeTUT ¢ LIOPIIOMUTOM CIIAaratoT 6oJiee MoJI0BUHBI 00bEMa xui1. OcTalb-
Hasi Macca MpeAcTaBlieHa 3eNEHBIM (DIOTOIIMTOM C XapaKTEPHOW JJIsl CIIONBI IIENOYHO-YIBTPA0CHOBHBIX
MacCHBOB PHCYHUYATOCTbhIO. Pa3Mep KpHcTasioB clitofibl Hepenko Oombile quaMeTpa kepHa. Beerna ects mpu-
Ma3KH{ 0eJI0ro KaJpluTa, 0COOEHHO B 0ceBOW uactu . Ilpu nocnenyromei KaabLUUTU3ALUK LIOPIOMUT
MHTEHCHBHO KOPPOAMPYETCS KAaJIbLIUTOM U MOABJISETCS cheH. B mo3nHeM KanbIuTe 0TMEUAIOTCS UTOJIBIaThIe
kpuctauibl 6axnenenta Tonawaoi 0,01-0,02 mm. Berpedarores Takke KalbIUPTUT U IIUPKOH.

3. Cynb()uaHO-aKTHHOIUTOBBIC JKMUJIBI C STUPUHOM M TaHTaJl0-HHOOAaTaMu, TakKe OTHOCSIIMECS K
9K30TUYECKUM Pa3HOBUAHOCTSM, OIMMCAHBI B pasieine 7.8, MOCKONbKY ABJstOTCs Ha CeOnbsiBpe OJHUM M3
TUTIOB PEIKOMETATBHBIX PY/I.

4. JKunel merMaToMIHBIX KaNbIUT-(QIOTOMUT-CYAb(GUAHBIX TOPOA C MAarHeTHTOM, STHPHHOM,
AKTHHOJIMTOM, MJIBMEHHUTOM, SBILIOIMECs (DAaUaabHON Pa3sHOBHUIHOCTBIO NMPENbIAYyIIHX 0O0pa3oBaHUI,
HO ¢ OOJIBIIMM coepkaHueM KanbLuTa. Proronut Taxke Oypblil, HEPEAKO yke 0e3 clIe0B 30HAIBHOCTH.
BerpeuaroTcs raT4eTTONUT C TUPOXIOPOM, HO B HEOOJIBIIOM KOJTMUECTBE. DTH SKUIIBI MOJIOKE TIPEIBITYIHX
Y TPOPHIBAIOT BCE alaTUT-MarHETUTOBBIE U alaTUT-CHJIMKATHBIE Pa3HOBUAHOCTH, CAMU YK€ PACCEKaloTCs
JIUIIB KUIIAMH JISHKOKPATOBBIX KAJIBIIUTOBBIX KApOOHATHUTOB.

Koeoop

5. Pynubie 6pexunu, 00pasyrommune MeIKne KAJIbl B IeHTpe KoBIopCKOro anaruT-MarHeTUTOBOTO Me-
cTopoxkzieHus. M3-3a MabIx pa3MepoB OHU HE TIOKAa3aHbI Ta)Ke Ha CaMbIX KPYITHOMACIITAOHBIX KapTax U
paspesax. He orpaxensl onn u B ynuduuuposannoi cxeme. Ilo conepxkanuto Fe, PO, u CO, on o4yenn
Onu3KkH K pyzam. XapakTepHo o0mire KCeHOIUTOB (110 50% 00bhEMa KHUITOK) MPEICTABICHHBIX:

*  OJMBUHHUTAMH, BKJIOUAsl TMPOKCCHU3UPOBAHHEIC,

*  MUPOKCCHUTAMH;

e uionuTaMu co c(hEeHOM MM C MOPIOMHUTOM;

e anaruT-(uIoronuT-QOpPCTEPUTOBBIMU TTOPOIAMH;

*  (opcTepuUT-MarHeTUTOBLIMU | ANaTUT-(POPCTEPUT-MATHETUTOBBIMH PYIaMHU;

*  (bopcTepuT-KaIBITUTOBHIMUA KapOOHATUTAMHU;

*  PEIKOMETaIbHBIMU PyAaMH « AHOMAIbHOW 30HBD).

6. B camom menTpe KoBmopckoro amaTuT-MarHETUTOBOTO MECTOPOXKICHHS BCTPEUEHBI JOIOMHT-
(hopCTepUT-MarHEeTUTOBBIE PY/IBI, Clararomniie Teao pasmepoM B turane 100x80 M B 30HE KOHTaKTa PEIKO-
METaJIBHBIX Py ¢ OOBIYHBIMH aNaTUT-(HOPCTEPUT-MArHETUTOBBIMH (B YHU(PHULMPOBAHHON CXEME OHH OTHE-
censl K VIII cranum). Bypenuem 31u pynsr npocnesxkensl 1o ryousst 600 m. [To dopme Teno npencrapmnser
c000i1 TpyOKy HEMPaBWILHOTO ceueHus (puc. 25). KOHTaKThI ¢ BMEIIAIONUMH [TOPOJIaMH PE3KUE, CEKYIIHUE,
JacTO TEKTOHWYECKHE. B DK30KOHTaKTE HAOIIOMACTCSI OPEOIT TOJIOMHUTH3AIINH MOITHOCTEIO 4—14 M. OdeHb
PENKO B HUX OTMEYAIOTCS KCEHOIUTHI pa3MepoM JIo 15¢cM B momepeuHuKe, MpeICTaBIeHHBIe OTUBUHUTAMH,
MarHeTUTOBBIMH Py/laMU, (DOPCTEPUT-KAITBIIUTOBEIMU KapOOHATUTAMHU H JIaXKe PYIHBIMH OPEKIUSMU, OITHU-
CaHHbIMHU B T1. 5. KpaiiHe HEOObIUHON ISl STHX PYyA SABJISETCS YCTOHUMBAs accouuanus popcrepuTa ¢ ao-
JIOMUTOM (TIOKA ATO €AMHCTBEHHBIN citydaii). HacTo J0M0MUT ciiaraet rHé3/a, BOKPYT KOTOPBIX 00pa3yoTCs
OKTadIpbl MATHETUTA C OYCHb POBHBIMHU 3€PKaIbHBIMU TPAHSIMHU.

Byopusapeu

7. K 30HaM NOBBIIIEHHOMN TPEIIMHOBATOCTH, OKPYKAIOIIUM TeJIa TAHTAJIO-HUOOMEBbIX MarHETUTOBBIX
pya u kapOOHATHTOB yuacTka Hecke-Bapa mprypodeHO MHOKECTBO MEITKHX PYIHO-KapOOHATHBIX JKMIIOK (TaK
Ha3bIBa€MbIE «IITOKBEPKOBEIE 30HBI»). Cpey HUX MOTAAar0TCs JKUIIKH CBO€0OPa3HOTO COCTaBa, K IPUMEpY:

*  aKTHHOJIUT-MAarHETHTOBBIE C TATYETTOIUTOM (BMECTO MUPOXIOPA);

*  THPOXJIOpP-aITaTUT-MarHETUTOBEIC,

*  Cynb(HUIHO-AATUTOBBIE C JIFOOBIM COYETAHHEM DPEIKOMETAILHBIX MHHEPAIIOB, B TOM YHCIE C

LHAPKEIUTOM;
e rterpadeppudIOronUT-KaIbIUT-UIBMEHUTOBEIE C THPOXIOPOM.
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HeonHokpaTHO B TaKMX KWIKaX (PUKCHPOBAINCH «aHOMAJIbHBIE TIAPAreHEe3UChD (HapuMep, IHPOX-
70p ¢ 3enéHpM uroronurom). YacTo raTYETTONUT MPUYPOYCH B OCEBBIM YACTSIM XKHJIOK, aCCOLUUPYS C
3eJEHOM CIION0H, TOTAAa Kak MUPOXJIOP TATOTEET K TOHKHM MPHUKOHTAKTOBBIM 30HAM MEJIKOUYEITyHYaToro
TeTpadIOTOITMUTOBOTO CIIOANTA.

Cannannamea

8. K 3K30THYEeCKUM pa3HOBUIHOCTSIM 3/1€Ch 0€3yCIIOBHO OTHOCSITCS 9KCIUIO3UBHbIE OPEKUNH, BCKPHI-
ThIe B CKB. NeNe 36 (puc. 45), 50 (puc. 46), 53, 55, 62. B cMeXHBIX CKBOXHHAX OHU HUTIE HE TOTATAIHCh,
T. €. IEPEKPBITHIX T'€0JOIMYECKUX PAa3pe30B HET U MOPQOIOrus Tel He ycTaHoBiIeHa. ECTh 1Be pa3HOBHI-
HOCTH OpeKYHIA:

a) C KaJbIIUTOBBIM LEMEHTOM (IUTIOC MAarHETHUT U Oypblid (IIOTONHT);

0) ¢ XJIOPUT-aHKEPUTOBBIM LIEMEHTOM.

o conmep:kaHUIO YITIEKUCIOTH OPEKYMH OTBEYalOT KapOoHaTtuTaM. Cpeau 00JI0MKOB OTMEUEHBI M-
POKCEHHTBI, UHOIUTHI, KaJbIIUTOBbIE KapOOHATUTHI, (PIOTONMUT-(PPAHKOIUTOBEIE MOPOBI, AaHKEPUTOBBIC U
cuiepuToBbie KapOoHaTtuThl. [locnenHue oOHapyKEHBI TOJIBKO B OPEKUHUSIX C XJIIOPUT-AaHKEPHTOBBIM [[EMEH-
TOM M 3TO MOXKET O3HauaTh, YTO €CTh JABE (a3bl M0100HBIX 00pazoBanuil. [lockoabKy NaHHBIM MOMEHT Tpe-
OyeT IOTOIHUTENbHBIX 10Ka3aTeNbCTB, B YHU(UIIMPOBAHHON cxeMe OpeKInr OTHECEHBI IT0Ka YTO K OAHOM
(a3ze (OHU MOKa3aHbI CAMBIMH [TOCJIEIHUMH HIepe]l TUIIEPTEHHBIM 3TarloM). B XJI0puT-aHKepUTOBOM IIEMEH-
T€ BCTPEUEHBI CHACPUT, OAPHUT, MATHETHUT, MUPUT, PPAHKOIUT, aHKWIUT U JaKe MHPOXIIOpP (comepKaHus
HUOOHS MHOT/A IOCTUTAIOT KOHIWIIMOHHBIX), HO JIYEIIUT HH pa3y He momajcs. V3-3a 00nbIInX KOJTHUECTB
KEJIE3UCThIX KapOOHATOB conepkanue Fe moxer momgammarscs Bbime 20% (tadn. 16). Obiomkn Beerma
yIIoBarthle, a KOJMWYeCTBO UX coctasisieT 15-60%.

W3 sxkcrno3uBHBIX Opexuunii 0pu10 oToOpano 11 mpob Becom 27—65 Kr Ha TEPMOXUMHYECKOE pac-
tBOopenue (TXP) ¢ nenbio mouckoB anMasoB. AHanu3bl BeiosHeHb! B OMD C3III'O (1987 1.). B ocrarkax
TXP BcTpeueHb! TPYAHOPACTBOPUMBIN MTUPOXJIOP, KOPYHI, HUPKOH. Bo Becex mpobax oOHapyxKeH myacca-
HUT (KapOOPYH[I) B KOJTMYECTBE OT €IUHUYHBIX 3HAKOB JIO JIECSATKOB 3EPEeH, OECLBETHBIH, TOIY0O0i, CBETIIO-
3enéHbIi, TEMHO-cUHUH. B ipobe n3 ckB. Ne 53 oOHapy»keH KpHCTasul alnMasa B BUE TUTACTUHKU pa3MepoM
0,09-0,1 mM. B moBTOpHO# TIp0o0OE M3 STOMN ke CKBKHUHBI BECOM 163 KT MOATBEpANTH HAXOIKy HE YAAIOCh
(BHOBB OTMEUYEH TOJBKO MYaCCaHMT).

Tadmuma 16. XuMmaecKkuii COCTaB IKCIUIO3MBHBIX Opekunit CammannaTssl (Bec. %) u3 ckB. 50, maTepnan 175,0-191,8;
NeNe psoBbIX KepHOBBIX Tpob 708—710:

Sio, 2,40 Na, O 0,22 ILILIL ‘ 26,12
TiO, 0,15 SO, e 4,57 Cymma 101,04
ALO, 2,25 S 1,35 _O:Scym,q)._ 0,67
Fe,0, .. 22,47 P,O, 1,60 Cymma 100,37
MnO 1,63 BaO 8,31 H,0 0,22
CaO 18,59 SrO 1,54 CO, 26,22
MgO 8,83 TR0, 0,75 Fe . 15,90
K,0 0,12 Nb,O, 0,142 Th 0,02

Amnamms BemonaeH B X TJI Mypmanckoit I'PO B 1987 1 (cm. mosicHenus k Tadm. 13).

8. TAHMKOBBI KOMILIEKC Y MAJIBIE MHTPY3UHU MIEJIOYHBIX ITOPO/T

Jlaifku pa3iauyHOTO COCTaBa TOSBISUIMCH TOYTH HAa BCEM MPOTSHKCHUH (POPMHUPOBAHUS MIETOYHO-
YABTPAOCHOBHBIX MACCHBOB OT HauajbHBIX (ha3 MarMaTU4YeCKOW ACSITEIbHOCTH JIO0 TOCICIHUX CTaIui
KapOOHATUTOBOTO ATamna. M3-3a Maiblx MacmTadoB OHHU 33 PEIKUM MCKITIOUEHHUEM HE BBIJCIISIIOTCS Ha T'eo-
JIOTHYECKHX KapTaxX M pa3pe3ax (a TOJIbKO Ha KOJIOHKaX CKBaKWH). B TO e BpeMs Jallku OKa3bIBAIOT HEOIle-
HUMYIO TTIOMOIIb B pacir(poBKe UCTOPUN (POPMHUPOBAHUS MaCCHBOB, OCOOCHHO B OTIPENEICHUN OTHOCH-
TEJIHHOTO BO3PACTa Pa3IMYHBIX MOPOJ (B TOM YHCIE pa30OMEHHBIX MPOCTPAHCTBEHHO), SIBISACH YETKUMHU
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BPEMEHHBIMH periepaMH (CBOEr0 pojia «MapKUPYIOMMMHI FOPH30HTAMK»). B YHHHIIMPOBAHHBIT CXeMe BbI-
neneno 10 Bo3pacTHBIX pa3HOBUAHOCTEH Jaek. B aelicTBUTEnbHOCTH HX O0JIbILE, HOCKOIBKY HAa HEKOTOPBIX
MaccuBax BO3MOXKHO OoJiee TpoOHOoe pacuiieHeHne BHYTpH 10 OCHOBHBIX THUIIOB, HO 3TH ACTANIHN CYIIIECTBEH-
HOH pOJIA HE UTPALOT.
1. IlepeyeHb OCHOBHBIX Pa3HOBHUIHOCTEH JacK (OT APEBHUX K MOJIOABIM):
Menko3epHUCTBIE PYyIHBIE TUPOKCEHUTHI.
[lesounbIe pyHbIE IETMATUTHI.
be3pynHble 11e104HbIe TIETMATHUTHI.
MenKo3epHUCTbIE UHOIUTHI U TYPbSIUTHIL.
WNiionur-nerMaTuTel U ypTUTHL.
I'panaToBBIE MHOIUTHI U CIIOJTHO-TPAHATOBBIE TIOPOJBI.
HedenunoBble CHEHUTBHI, IOBUTHI, [10JIEBOIIIIATOBbIC HHOIHTHI.

e A

9. TlopdupoBuaHbIE TEPUIOTHUTHI.
10. KumGepnuTononoOHble MUKPUTOBEIE MOPHHUPHUTEI.
11. HedenuHUTBI, OTUBUHOBBIC MeTaHE()EINHUTBI.

Maiiku, ormeueHHble B 1. 1, 4, 5 conpoBokaatoT uuTpy3uu 11 u I1I* ocHOBHBIX (a3 MarMaTuaeckoi aes-
TEJIBHOCTHU U YK€ YIIOMUHAIUCH B I1aBax 3 u 4. [ToMuMo naek, ykazaHHBIX B1I. 1. 2, 6, 7, 9, 10, Ha HEKOTOPBIX
MacCHBax BCTPEUCHBI U MaJlble HHTPY3UH COOTBETCTBYIOIIEro cocTaBa. CiydaeB Takux HemHoro. Ha Adpu-
KaHJIe 5TO Tejla PYAHBIX IIEJTOYHBIX MermMaTutoB, Ha KoBmope n Byopusipsu — He(eTHMHOBBIX CHEHHTOB,
Ha TypseM I-0BE — MaJIble HHTPY3UH TPAHATOBBIX HHOIUTOB (1. 6) M OIMBHHOBBIX MEIBTEHTHT-TTOP(PHUPOB
(. 10), na yuactke Hecke-Bapa (Byopusipeu) u LlentpanbHoii 30He CeOnbsiBpa — eIMHUYHBIE MEJIKUE Teja
KUMOEPIUTONONO0HBIX opod. Bee mepeuncienHble ciydan OTpaKeHbl Ha MPUIIaraeMbIX IeOJIOTHYECKUX
KapTax pa3Horo Macmrada. KopoTko 0 MaibIx HHTPY3HsIX YIIOMSHYTO B JaHHOM K€ paszesie (BMecTe C co-
OTBETCTBYIOIIUMH JIaKaMH).

Menko3zepnucmeule pyoHsle NUPOKCEHUMbL

I'eneTnyecku CBA3aHBI C MHTPY3UAMH PYAHBIX MHPOKCEHUTOB. lIIMpoko pacmpocTpaHeHbl BHYTPH
MHTPY3UH IMPOKCEHUTOB 3araHoro yyacTka MaccuBa Byopuspsuy, a 3a npeznenaMu UHTPY3UH UX KOJIHYe-
CTBO PE3KO yMeHbIIaeTcs. B kaxxnoi ckBaxkuHe ux HacuutbiBaeTcs no 60—100 wTyk, T. €. o ogHOU nakike
Ha 3-5 M kepHa. Oxono 65% maek He npesbiaeT MomHocty 20 cm; 31% maek umeeT MOIIHOCTH OT 0,2
10 1,0 M 1 b 4% — cBeiie 1| M 0 cTBOTY CKBaXHHBI (110 4 M). CyMMapHas MOIIHOCTh JTaeK COCTaBIISET
7% Bcero MpoOypeHHOTO MeTpaska 10 PYIHBIM MUPOKCEHUTAM. YTIIbI KOHTAKTOB C OChIO KEPHA CaMble pas-
HOOOpa3HkIe, HO MpeodIanaroT cpenuue BenuauHbl: 30—45° (45% mnaex); 45-60° (21%); 60-75° (20%).
IToxoxe, 94To AaliK1 KOHTPOJIUPYIOTCSI HECKOJIBKUMH CUCTEMaMH JUaroHajabHbIX TpeluH. [lontBepanTs 310
MOKHO TOJIBKO B TOPHBIX BBIPAOOTKaX, HO M KaHaBaMU BCKPbUIACH, K COXAJICHHIO, JIUIIb ApecBa (T. €. Kopa
BBIBETPHUBAHMSI), B KOTOPOH JaliKM HE OTIIMYAIOTCS OT TOPOJ UHTPY3UH.

Jaiiku pyIHBIX NMHPOKCEHUTOB MPOPBIBAIOT BCE PA3HOBHJIHOCTH MOPOA HHTPY3UH: HOPMalIbHBIC
PYZIHBIE TUPOKCEHUTHI, MEPEKPHUCTATITN30BAHHbIE UX PAa3HOBUAHOCTH M MEPOBCKUT-TUTAHOMArHETHTOBBIE
nuipsl. COCTaB 1aeK HEMOCTOSIHEH: €CTh IIMPOKCEHUTHI ¢ HEOOJIBIINM KOJIMYECTBOM PYIHBIX MUHEPAJIOB,
€CTb M PYIHbIE TUPOKCEHUTHI, CIIOASTHO-ITUPOKCEHOBbIE MTOPOIbl, HHOTA B HUX BCTpEYaeTcsl onuBUH. Bee
OHU SIBIISIIOTCS (DalIaIbHBIMK Pa3HOBHIHOCTSIMH.

[To 061MKy 3TO MENKO3EpHHUCTBIE U TOHKO3EPHUCTBIE MMOPObI, MACCHUBHBIE MM C HEOTYETIIMBOM O~
noc4aTocThio. [1o CTPyKTypHBIM 0OCOOEHHOCTSM U BEIIECTBEHHOMY COCTaBY OHH SIBJISIFOTCS TIOJIHBIMHU aHa-
JIOTaMH MCXOHBIX PYAHBIX MUPOKCEHUTOB, OTIINYASICh OT HUX JIMIIb pa3MepoM 3EpeH. | 1aBHbIe MUHEpaIbI
IPEACTaBIEHbl TMPOKCEHOM, MAarHETUTOM, IIEPOBCKUTOM, (uioronuroM. KosmuecTBo pygHBIX MHUHEPAIOB
cocrasiseT 10-30%. Maruetura npuMepHo B 2—2,5 pasa OoJblile, 4eM MepoBCKUTa. M3penka B naiikax Ha-
OrofaroTcesl LUIMPOBHUIHBIE 000CO0ICHNUS (KaK U B UCXOIHBIX PYAHBIX MUPOKCEHUTAX), COCTOSIIIE TOUTH
HAIeJI0 U3 PYIHBIX MUHEpasioB. EcTecTBEHHO, pa3Mepsl UX B AalKax MUKpockonuueckue. MroromnuT Bo3-
HUK Ha 3aKIIOYUTEIBHBIX CTAIUIX (OPMUPOBAHUS JacK, pa3BUBasICh MEX/IY 3EpHAMH MMUPOKCEHA, YacTo
Ha CThIKe ¢ MarHeTuTOM. ONMUBUH (€CM OH ecTh) 00pa3yeT BKPAIUIEHHUKH pa3MepoM A0 2—4 MM, CHIIBHO
CEpPIICHTUHU3HPOBAHHBIE.
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Kak ynomuHanzocs Belie, Taliku MPOPHIBAIOT NEPEKPUCTAIUTI30BAHHBIE MTMPOKCEHNUTHI, HO CaMU UHO-
TJla TOKE TIOJIBETAOTCS MEePEeKPUCTAILTN3AINN, KOTOpast HAUMHASTCS BJOJIb KOHTAKTOB fMaek. [Ipu aTomM oHM
MIPEBPAIIAIOTCS B CPEHE3CPHUCTHIC TMPOKCEH-(DIIOTOIMTUTOBBIE TOPOBI C IEPOBCKUTOM (MAarHETHUT UCUE3aET).
[lepoBckuT yKpynHsieTcs: 1 mpruodperaeT orpanky. OJMBUH HEYCTOWYHMB U B 30HAX MEPEKPUCTAIUTM3ALUH
OTCyTCTBYeT. TakuM 00pa3oM, Jallki BOZHHMKIIM HA 3aKIIOUUTEIBHBIX dTarnax (pOPMHUPOBAHUS HHTPY3HH
PYZHBIX IUPOKCEHUTOB B IIEPHOJ UX MEPEKPUCTAIIIN3ALINH.

Ha CebnpsBpe Takue qaifkil BCTPEYESHBI TAKXKE TOIBKO B TIpeeNiaX HHTPY3HH PYIHBIX THPOKCEHHUTOB.
CBezieHHii 0 HUX MaJio, IOCKOIBKY H3YY€HHOCTh PYAHBIX MUPOKCEHNTOB CeObsIBpa HAMHOTO XYKe, HEXeITH
3anaaHoro yuyactka Byopusipu. YcTaHOBIEHO TOJIBKO, UTO OHHM IIPOPBIBAIOT ETMATOUIHBIC CIIOASHO-TIH-
POKCEHOBLIC MOPOABI C MPOMBINIJICHHBIM q)HOFOHI/ITOM, YTO MO3BOJINJIO OTHECTH 3TU MMOPOJLI K [IpeBHGI\/'IHH/IM
00pa30BaHUSIM HIEITOYHO-YIIBTPAOCHOBHBIX MAaCCHBOB, C KOTOPBIMH MOTYT OBITh CBSI3aHBI MECTOPOXKIICHHS
KpyITHOIUIAaCTHHYATOW ciroabl. MomHocTh maek 10-30 cM. MuHepanbHBINM cOCTaB B TOUHOCTH TaKOH XKe,
Kak Ha Byopuspsu.

BceTpeuatorcst ynomMmuHaHusl 0 MUPOKCEHUTOBBIX Jaiikax Ha [lecouHoM MaccuBe, Ti€ OHU NPOPHIBAIOT
OJIUBUH-TTUPOKCEHOBBIE TTOPOJIBI («IEPUTOTUTED).

Il]enounvie pyonsie u 6e3pyonvie necmamumal

XO0Ts1 OHM U MTOMEILEHBI B YHU(HUIIMPOBAHHYIO CXEMY Ha MpaBax MOJIHONPAaBHBIX YWICHOB, BCTPEYAOT-
Cs 9TH TTOPOJIBI TOJIBKO B IICHTPAJIbHOM YacTH AQpUKaHIIbI, TIe 00pa3yIoT Tella MPOTHKEHHOCTHIO 10 240 M
pu mupuHe B iaHe 10 50 M. PyaHble pa3HOBUIHOCTH IEIOYHBIX IEFMAaTUTOB PACCEKAIOTCS OE3PYIHBIMHU.
PynHble merMaTuThl NPEACTABISIOT COOOH KPYNHOKPUCTAIIMUYECKUE HEPAaBHOMEPHO3EPHHUCTHIE MOPOIDI,
COCTOSIIIME U3 MarHeTUTa U MEPOBCKHUTA, CHEMEHTHPOBAHHBIX PO30BBIM M KpacHbIM HedennHoM. 13 Bropo-
CTETNIEHHBIX MUHEPAJIOB IPUCYTCTBYIOT MUPOKCEH (AJMHA KPUCTAIOB IOCTUTAET 25 cM), poroBas oOMaH-
Ka, (DJIOTOMHUT, IOPJIOMHUT, anaTtuTt, cheH, KajabluT. Habop akiieccoOpHbIX MUHEPAIOB BEChbMa CBOCOOpa3eH:
JM3aHAINT, WIBMEHUT, OPTHT, 0a/IeIeUT, MUPOXIIOP, IUPKOH, aHATa3 | JIp., HO 00Iee uX KOJIMYecTBO (110
A.A. Kyxapenko, 1965) ne npesbrmaet 0,1%. Cyas mo nepeyHro, BO3HUKIN OHH B pa3HOE BpeMs B 4acTh U3
HUX HaBEPHSKA HE CBS3aHA HANPSIMYIO C STUMH IErMaTUTaMH.

Tak HazpiBaeMble «Oe3pyIHBIC METMAaTHTBD» MPEACTABICHBI LHIOPIOMHUT-IIHPOKCEH-HEPETMHOBBIMHU
Pa3sHOBUAHOCTSIMH, cocTosiMu Ha 60—75% u3 Hedenuna (wmoc 15-20% nupokcena u 10-15% mopio-
muTa). Beerna ormeuarotcest mpuMecH MepoBCKUTa, MarHETHUTA, allaTUTA.

O06e pa3HOBUAHOCTH METMATUTOB PBYTCS AalKaMH UHOIUT-TIETMAaTUTOB, TEHETHYECKH CBA3aHHBIMU
yke co menounoi uatpy3ueii 1 daswr.

[Toxoxue oOpa3oBaHMs OYCHb PEIKO MOMAAAIOTCS M Ha 3arnagHoM ydacTke Byopusipsu B Buze men-
KHX J1aeK MOITHOCTBIO 10 0,5 M. CocTosaT OHU U3 HedelnHa, IOPJIOMHUTA U MarHeTuTa. M3BeCTHBI TOJIBKO
B IIpe/ieiax MHTPY3UH PYIHBIX TUPOKCEHUTOB. [laliku He(eIMH-IIOPIOMUAT-MAarHETUTOBBIX TIOPOJ MOJIOKE
JTaeK PyAHBIX MUPOKCEHUTOB, HO, B CBOIO O4YepE/b, MEPECEKAIOTCs JailkaMH TUITUYHBIX MEJKO3EPHUCTBIX
WHOIUTOB. MarHeTUT ¢ MOPIOMHUTOM B CyMME CJIararoT MPUMEPHO MOJIOBUHY 00BEMa MOPOIBI, KOTUIECTBO
Heenmaa — 40-50%. BropocreneHHbIe 1 aKIIeCCOPHBbIE MUHEPAIIBI: TUPOKCEH, (MIOTOIHT, IIEPOBCKHT, ara-
TUT, KAHKPUHUT, KAIbLUT, C(heH, THAPOHEDENNH, LICOMNUTHI, aHAPAINT.

[Iprypod4eHHOCTh ONMUCAHHBIX 00pa30BaHMil K HHTPY3UH PYAHBIX TUPOKCEHUTOB HABOAMT HA MBICID
0 TIPSIMOM CBSI3M PYJHO-ILENIOYHBIX JIaeK ¢ MarMatuueckumu mopoaamu II ¢asbr.

Menko3eprnucmote uiionumal

Berpeuatotcst Ha Bcex MaccuBax 0e3 HCKITIOUSHHUS, TPUYEM HE TOJILKO BHYTPH HHUX, HO X BO BMEIIAIO-
mux rnopoaax. Ha onnom u3 00HaEHHBIX y4aCTKOB CeBEpHOTO KoHTakTa KoBopa yctaHOBIEHO, YTO Jailku
nUHONMUTOB B (PEHUTAX KOHTPOIUPYIOTCS ABYMsI CHCTEMaMH OPTOTOHAJIBHBIX TPEIINH, IEPECEKArOIUXCSI IO/
yoioMm 90° u pacmonararomuxcs moj| yriioM 45° K KOHTaKTy WHOJIUTOBOW WHTpPY3uH ¢ (perntamu. [laitku
MHONMUTOB OOHAPYKEHBI B OJIMBUHUTAX, CIIOSHO-IIUPOKCEHOBBIX MTOPOAAX, CPEAH KPYITHO3EPHUCTHIX Hil0-
TUTOB U TypbsUTOB 111 a3pl, B MEIMIUTOBBIX 1 MOHTHYEIUIUTOBBIX METaCOMaTHTaX. B cBOIo ouepenb, OHU
3aMeIaIoTCs accolMayell CKapHOTIOOOHBIX MUHEPAJIOB (T. €. 9TH JAalKh JPEeBHEE «CKapHOB») U PBYTCS
Oonee TO3AHUMU Jaiikamu HedennHOBBIX cueHuToB [V ¢aszsl. Ha Byopuspsu HaOmonanucs B3aumorie-
pecedyeHns COBEPILIEHHO OJMHAKOBBIX 110 COCTaBY JaeK. 37€Ch MX OCOOCHHO MHOIO B CYOIIMPOTHOMN 30HE
pasjioMa, pacceKarolel MacCuB MO JAJIMHHONW OCH (10 HECKOJIBKO JIECSTKOB LITYK B CKBAXKMHAX IIIyOHHOM
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150-250 m). Ha aTOM MaccuBe Jaiku HHOIMTOB ITPOPBIBAIOT allaTUTU3HPOBAHHBIC ITMPOKCEHOBBIC TIOPOIBI
Y TUTQHTO3CPHUCTHIE (DIOTONMTOHOCHBIE METACOMATUTHI yuacTka [leTsiisH-Bapa.

MoOIIHOCTE aeK MEIKO3EPHUCTBIX MHOINUTOB KOJIEOIETCS OT MEPBBIX CAHTHMETPOB 110 3 M, PEAKO
Oosbire. MuHepanbHbBII COCTaB B TOYHOCTH TAKOH K€, KaK U TUIHUYHBIX MHOIUTOB: MUPOKCEH, He(eNInH,
HIOPJIOMHT, anlaTuT, CPeH, MarHeTHT, MIUPPOTHH, OypbIi (IIOTONHT, KAHKPUHUT. YacTo 3TH TalKu n3-3a TEM-
HOW OKpPacKé AOKYMEHTHUPYIOTCS B II0JIE KaK «MEIbTEHruTh». OnHaKo TEMHBIM LBET OOYCIIOBJIEH JIMLIb
MEJIKO3EPHUCTBIM CIIOKEHUEM HX, a B IUIH(AX YCTAHOBIUBAIOTCS OOBIYHBIC AJIS1 HHOIUTOB COOTHOIICHUS
HedenuHa 1 nmupokcena, onuskue 1:1. Ha CeOnbsBpe Takux Jack BeCbMa MHOTO B He()eJIMHU3UPOBAHHBIX
MUPOKCEHOBBIX MOpOJax, a B npenenax LlenrpanbHoil 30061 OHM eauHNYHBL. Ha Camnannarse oHH oTMeua-
I0TCSI BHYTPH WHTPY3HU MHOIUTOB M BO BMEIIAIOIINX AHa0a3ax.

Typoaumot

Jaiiku TypbsuToB odeHb peaku (Ha KoBmope oHn BooOIIe 10 CUX TIOp HE BCTpedeHsl). Mano Toro, B
OTJIIMYHE OT JJaeK MIOJINTOB, OHHU, KaK MPABUIIO, HE BBIXOMAT 32 MPEAEIBl TYPhSIUTOBON HHTPY3UH. B miupox-
CEHOBBIX MTOPOJIAX UX €€ MOKHO BCTPETUTH, HO B MAONINTaX M (peHnTaX MX OyKBaJIbHO eTMHUIIBL. M BCE ke
Takue naiku 3adukcuposaHubl Ha TypbeM n-oe u Canmarope. Ciryyan B3anMOIIEpecedeHUH HIHOINTOBBIX
U TypPBSIUTOBBIX 12K HEM3BECTHBI.

BriepBbie oHn 0OHapysKeHbI Ha TypbeM -0Be U Ha3BaHbI «KMUKPOTYPhSIUTAMI», TIO COCTaBYy HE OTIIHU-
YAFOIUMHUCS OT OOBIYHBIX TYPBSUTOB, HO IIPE00IaatoT (IIOTONTMTOBBIE PA3HOBHIHOCTH. 37IECh )KE OTMeYe-
HBI JJAKHW OIMBUHOBBIX TypPhAUT-TIOpQupoB MoOmHOCTHIO 30—60 cm. KommaectBo BkparieHHnKoB — 7—10%
W TIPEJICTABICHBI OHW MENWJINTOM, U3MEHEHHBIM HEe(EITMHOM, MUPOKCEHOM, MAarHETUTOM, TIEPOBCKUTOM,
OJIMBHHOM, (ytoronutoM. OCHOBHAsI TOHKO3EpHHUCTAsl Macca COCTOUT U3 He(enrnHa, MUPOKCeHA U MPOIYyK-
TOB M3MEHEeHUs MeauauTa. KpoMe Toro, B 0CHOBHOM Macce BCTPEUEHBI alaTUT, KAHKPUHUT, TpaHart, XJIO0PHUT,
LIEOJIUTHI, TOHKAsI BKPAIUIEHHOCTh MarHETUTA, IEPOBCKUTA, TUPPOTHHA.

Ha Canmarope B ckBa)XMHAX BCTPEUYCHBI JallKh TOP(OUPOBUIHBIX MUKPOTYPBSIUTOB C BKpAIICHHU-
KaM# TaOJUTIATOTO TUPOKCEHA M OKPYIIIoro HedenuHa (T. €. COCTaB BKPAINICHHUKOB OTBEUACT WHOIIATY ).
ToHKO3epHHCTAsT OCHOBHASI Macca COCTOUT M3 MENMINTA, He(herHa, MMPOKCEeHa, MAaTHETHTA, TIEPOBCKHUTA,
amnaruTa, T. €. B TOUHOCTH OTBEYAET COCTaBy KPYNTHOKPHUCTAUNINYECKUX MArMaTHYECKUX TypbAnTOB. BHenHe
[I0POJIa MTOX0XkKa HA MEJIKO3EPHUCTBIN UIOJIUT.

ITonmHOW HEOXMIAHHOCTHIO SIBWIIMCH HaxoAKu B 1973 romy naek TyphsSnUTOB Ha 3arajHOM y4yacTKe
MaccuBa Byopusipsu, 1€, Kak M3BECTHO, MarMaTHYECKNE TYPBSIUTHI OTCYTCTBYIOT. BCKPBITBI OHH TOJIBKO
B CKBakMHaX. MOIIHOCTh JaeK — MEepBbIE CAHTUMETPHL, peako A0 1,5-3,5 m. Camas kpynHasi BCTpeueHa
B CKB. 256 (10 M 1o CTBOJNY CKBa)KMHBI, 2 HanOOJbIIee KOJMYECTBO JaeK OTMEUEHO B CKB. 258 (0Koyo
nonycoTan)'. TypbsuThl KPyIMHO3EPHHUCTBIC 10 MErMATOMIHBIX (YTO TOKE KpailHe CTPaHHO), MACCUBHBIC.
MenunuT 00BIYHO LEOOUIUTH3UPOBAH, XOTS MoMaaaeTcs U cBeXui. C HUM acCOUMHUPYIOT He(eTuH, MarHe-
THUT, TIEPOBCKHUT, alaTuT.

Hiionum-necmamumol u ypmumot

O06pazoBanuck Beie 3a JaiikaMy MEJIKO3epHHUCTHIX HIOJIMTOB 63 3aMETHOTO MepephiBa BO BPEMEHH
Y BHYTPH MacCHBOB 9aCTO BCTPEYAIOTCS B OJHHUX M T€X 7K€ CKBAXKMHAX, [TPH TOM HHOJIUT-IIErMaTHTHI BCET-
Jla MOJIOXKe. 3a TIpeielaMi MAaCCCHBOB JIAKH MHOIHUT-TIETMaTUTOB He 0OHapykeHbl. Ha Komope T naiiku
W3BECTHBI CPEIU MMOJINTOB, TYPbSIUTOB, INPOKCEHOBBIX NTOPOJT U OJINBUHUTOB. B DK30KOHTaKTe JaekK, CeKy-
IIMX OJJMBHHUTBHI, BCEra HAOMONAIOTCS IBYXCIOHHbBIE OTOPOUKHU U3 MEJIKOUeIyidaToro 0yporo ¢uioronura
(bnmkaiitmasi K Jaiike OTOPOUYKA) M MUPOKCEHA. DTH OTOPOYKM B MHUHHMATIOPE HATVISATHO JEMOHCTPUPYIOT
TIOSIBJICHHE 30H CITIOITHO-TTHPOKCEHOBBIX METACOMATUTOB MarMaTHYeCKOM CTa UM Ha KOHTAKTe OJTMBUHUTOB
CO TIEJTOYHOW MarMoii. MOITHOCTh Taek He3HAYUTENIbHA (70 MepBhIX METPOB). KOHTAKTHI ¢ BMEIIAIONTAMHU
MOpOJIaMH PE3KHE U TPSAMOIIMHEHHBIE. YIbl agieHust 00braHO 10—-30°. KpymHble TabnuTdaThie KPUCTAILIBI
MUPOKCEHA, JOCTUTAIOIINE B JUIMHY HECKOJIBKMX CAHTHMETPOB, YACTO PACHoJararoTcs NepHEHANKYIIPHO
KOHTaKTaM JalKHu. AKIIECCOPHBbIE MUHEPAJIbI: IIOPIOMHUT, MAarHETUT, TEPOBCKUT, allaTUT.

Ha ByopusipBu Jaiiky NErMaTOWJHbBIX MHOJIUT-YPTUTOB JIOKAJIU30BaHbl, B OCHOBHOM, Ha y4acT-
ke Hecke-Bapa. MOIIHOCTh WX MOXET JAOCTUTATh HECKOJIBKHUX JECATKOB METPOB IO CTBOJY CKBaXKHHBI.

! Homepa 06enx CKBaKHUH BBIHECEHBI HA puC. 14.
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OOBIYHO ATO THAPOHE(DETUHOBBIC TTOPOABI ¢ MEITKHMMH KPHCTAJTIAaMU 3THPHHA, HEOOJBITUM KOJTHIESCTBOM
ctena, KanmpuTa, anaruta. MlHOra OHU TpeBpalleHbl B KPYITHO3EPHHUCTHIA anarut-groronut-aMmpuoor-
JIMOTICU/IOBBIA arperar ¢ HaTPOJIUTOM, MarHETMTOM, KAHKPUHUTOM U Toria coxepxanue P O, B Takux us-
MEHEHHBIX Jaiikax noguuMaercs 10 4—6%.

Ha Cannannarse naliku HHOJIHMT-TIETMATUTOB M YPTHUTOB PACIIOIATAlOTCS BIOIb HEIOIHOKOIBIIEBBIX
TPEIIMH B MHOJIMTAX BOMU3U KapOOHATUTOBOTO siipa. [IpoTsSHKEHHOCTh WX JOCTHTaeT COTEH METPOB MPHU
momHocTH 20-30 M. Hedennn B HUX pO30BEI 0 KPacHOBATO-KOPHYHEBOTO, STHPWUH-ITUOIICHT 00pa3y-
eT TabmuTYaThie, OECIOPSI0YHO OPUEHTHPOBAHHBIE KpUCTAILIHL. OcTaabHble MHHEPAJIbI: MATHETHUT, IIOP-
noMUT, Oypbli (roronut, kanbuut, anarut, chen. Comepxanue P,O, 00bIMHO MEHBIIE, YEM B MCXOIHBIX
nitonmurax (0,1-0,9%), HO HHOTIA B 3TUX MOPOJAX MOABISIOTCS PagHalbHO-TYYHCThIE «COIHIIA» allaTUTa U
coxepkanue pocdopa Ha JOKAIBLHBIX yUacTKaX MOXKET MIOBBICUTHCSI B HECKOJIBKO Pa3.

Fpanamoeble unoaIumbl u Cﬂm()}mo-zpauamoeble l’lOpOObl

HeO6ompmmas uHTpy3usi TOpGHUPOBUIHBIX TPAHATOBBIX HHOIUTOB BCKPBITA CKBaKMHAMHU NeNe 82 u 85
B ceBepHOit yactu LlerTpanpHoro maccuBa (Typwuii m-oB), 4TO 1a10 TIOBOJ K BBIJIENIEHUIO B YHU(DUIIMPOBAH-
HO#t cxeme eré onHo# cy6dassr (I11°). XapakrepHoii 4epToii SIBISETCST OOUITHE B MOJIOIBIX HHOTMTAX MEITKHX
YIJIOBATHIX KCCHOJIMTOB OJIMBUHUTOB (OTOPOYCHHBIX OYPHIM CIFOAMTOM), TUPOKCEHUTOB, PAHHUX MHAOIUTOB
C MarHeTUTOM, CKAPHUPOBAHHBIX TYPbSAUTOB. B CBOXO 0uepeb, NHOIUTHI PBYTCS JKUIAMU KaJIbLUTOBBIX Kap-
OOHATUTOB PA3IUIHOTO COCTaBa. MUHEPANBHBIA COCTAaB: MUPOKCEH, HE(eIrH, Oypo-KpacHBIN rpaHart, BOJI-
JIACTOHHWT, anmaTuT. BKparieHHUKN MpeACcTaBIeHbl MTHPOKCEHOM, He(eTrmHOM (¢ KBaApPaTHBIMU CEYCHUSIMH),
rpaHaToM (C MECTUYTONbHBIMHA CEYCHUSMHU).

Ha TypbeM m-oBe W3BECTHBI Jake JBE T€HEPAlMU JaeK T'PAaHATOBBIX MHOJIUTOB: a) JMIOBO-CEPHIX
MHUKPOMHOIUTOB U 0) MATHUCTBIX CPEIHE3EPHUCTBIX HHONMUTOB (Oosee Mononbix). Bee onn menkue. [Ipo-
PBIBAIOT JIFOOBIC Pa3HOBUAHOCTH KPYMHOKPUCTAIIMUECKUX HHOIUTOB (B TOM YMCIIEe TOPPHUPOBUAHBIE Ipa-
HaTOBI)Ie), q)eHI/ITBI, KaJIbIIUT-MCIINJIINTOBBIC, CKapHOHOZIO6HBIe " anaTUT-3TUPUHOBBIC ITOPOABI.

brm3kue mo cocTaBy MalKu m3penka BCTpedaroTcst Ha Byopuspsu. OHH IPOPBIBAOT (DEHUTHI, HHO-
JIUTHI, YPTUTHI, PyIHBIE THPOKCEHUTHL. COCTaB WX CIFOSHO-TPAHATOBBIN C MPUMECHI0 POTOBOH OOMAaHKH,
KaHKpUHUTA, KaJblUTa. | paHaT npeacTaBieH OypbiM 30HATBHBIM aHIPAINTOM.

He¢eﬂu”0€bl€ cuenumsl, W6UMLL, nojieeouinamosole UILOSIUMbL

BrisiBiieHsl Ha Bcex MaccuBax. B ceBepHoii nonoBuHe KoBiopckoro maccuBa oHM 00pa3yrOT MHOTOYHC-
JICHHBIC HETIOTHOKOHUYECKHUE U JIMHEHHO BBITSIHYTHIC AalKH, MAJAl0INe IPEUMYIIECTBEHHO K IIEHTPY €T
nof yrmamu 30-60°. [lnnna Hanbonee KPyMHBIX TaHKOBBIX TeJ MPEBbIIIaeT 2 KM Ipy MOITHOCTH 10 150 M.
Tonbpko Ha KoBope oTMedeHbl cirydau, KOTia 9TH JalKH MPOPBIBAIOT (POPCTEPUT-MArHETUTOBEBIE PYABI XKe-
JIE30PYIHOTO MECTOPOXKIEHUS (HO B TIEPEKPHUCTAIITU30BAHHBIX KaJIbIIUT-AIATUT-(OPCTEPUT-MarHETUTOBBIX
pymax wux yxe Her). OHM pacceKalT TaKke (OPCTEPUT-MATHETHTOBBIC JKWJIBI B OJMBHHUTAX sIpa
(LlenTpanbHast MarHUTHAsE aHOMAJIKsI) ¥ U3BECTHBI BO BCEX PA3HOBUIHOCTIX METACOMATUTOB «(IIOTOIUTO-
BOTO KOMIUIECKCa». B CBOIO o4epelib, pBYTCS KUIaMU (POPCTEPUT-KAIBIUTOBBIX U MO3IHMUX KapOOHATHUTOB.

DTO CBETIIO-CEphIe MEIKO3EPHUCTHIC MACCUBHBIC TOPOJBI, CIOKCHHBIC ATHUPUHOM, KaJTHUEBBIM IIO-
JIEBBIM THIaToM, HedelrnHoM, anmpouToM, (rorormutoM. CoaepkaHus HedelnHa W KaJHueBOTO IOJEBOTO
IITaTa BappUpPYIOT B MAPOKHUX TpeNeinax, OTKy[la I MHO)KECTBEHHOCTh Ha3BaHWH JaHHOM T'PYyMITBI TOPO/I.
AKIIeCCOpHBIE MUHEPAJIBI ITPEICTABICHBI C(HEHOM, allaTUTOM, MATHETUTOM, CYJIb(pUIaMHu.

Jlaiiky B OTUBUHUTAX BCET/IA OTJEICHBI OT HUX MHOTOCIOMHBIMU OTOPOYKAMU, CyMMAapHas MOIITHOCTh
KOTOPBIX HE MPEBBIIIACT CAHTUMETPA MPU MOITHOCTH JA€K HECKOJIBKO NMECATKOB CAaHTHUMETPOB. CTpoeHue
oropouek: (He(eITMHOBBIM CUEHUT) — 3TUPUHOBAs 30HA (OYCHb PEIKO) — MEJIKOUCIIYHYaThid 3eaEHBIN
CITFOIUT —> KPAacHO-OYPBIi CIIFOANT — KaiiMa 3eNE€H0-KENTOr0 MUPOKCEHOBOTO arperara — BHENTHSS 30Ha
13 4YEPHOTO CEPIIEHTUHA — (HEM3MEHEHHBIN OJIMBUHHT).

Ha 3anagaom dnanre Byopusippu HepeTMHOBBIE CHEHUTHI U CHEHUTHI CIaraloT HECKOJIBKO TEJ, Hau-
0oJiee KPyIMHOE U3 KOTOPBIX UMEET MPOTSHKEHHOCTH 1,5 KM npu MakcuMaibHOH mmpune 0,5 kM. COBMECTHO
¢ uiosMTaMu He)eIMHOBBIC CUEHUTHI 00Pa3yoT iBa 000COOJICHHBIX MacCHUBa-caresuinTa (TaK Ha3bIBaeMbIi
«KonBukckmii MacCuBy»). MUHEpaTbHBIN COCTaB: KaJIMEBBIA TOJICBOH IIMaT, SrupuH, HedenuH, chen, ama-
TUT. ECTh ¥ MeJIKHe Naifku, TATOTEIOINEe, B OCHOBHOM, K KPaeBbIM YacTSIM MacCHBA.
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Ha CebnpsBpe 3TH maiiku MPOPBIBAIOT armaTUT-(IOTONMUT-IHONICHAOBEIE TIopoasl. Ha Adpukanme
OTMEYAJINCh MEJIKHE JalKU C BKparyIeHHUKaMU STHPHH-aBrUTa, & OCHOBHAs Macca COCTOMT M3 ATUPUH-
auoncuaa, HeennHa, KAaHKPUHUTA, KAJIMEBOTO MOJIEBOTO IIIaTa C MPUMEChI0 MarHeTuTa, c(eHa, arnaTura,
Oyporo ¢roronura, KajapluTa. 37I6Ch OHU PACCEKAIOT TAHKN WHOIHUT-IErMaTUTOB.

Ha Camnannarse gaiiku He()EJIMHOBBIX CUEHUTOB BCTPETUIMCH TOJILKO B MEeTaua0a3ax B CKBAKUHE
Ne 22. 3neck mx MHOTO, camasi KpyIHasi — 7 M IO CTBOJTY CKBa)KHHBI.

Heo0x0auMo 0OTMETUTb, YTO HA MHOTHUX MacCHBaxX €CTh Pa3HOBUAHOCTHU 00JI€€ MOJIOIBIX CHEHUTOBBIX
JackK, cONMMKEHHBIX BO BpEMEHHU ¢ npeaplaymuMu. OHM Beerga Mesikrie (0OBIYHO MEepBble CAHTUMETPBI) U
BECbMa pEIKHE, TIOATOMY B YHU(HUIIMPOBAHHOH cXxeMe He OTpaskeHbl. CHEHUTBI KPYIHO3EPHUCTHIE, CBET-
JIOOKpallleHHbIe, C HATPOJIUTOM U KaHKPUHUTOM.

[MonoxxeHne TOM TPyIIBl JacK B YHH(DUIIUPOBAHHON CXeMe HElb3sl CUNTaTh OKOHUATEIBHO 3a(UK-
CHPOBAaHHBIM. /{7151 HEKOTOPBIX MacCUBOB (K mpuMepy, KoBmop 1 CebnbsaBp) OHO TOCTaTOYHO 000CHOBAHHO.
Ho na Byopusipeu B ckB. 279 OTMEYEHO 3aMelleHHE TaHKOBHIX HE(EIWHOBBIX CHEHHTOB STHPHH-
KaJbLIUTOBBIM arperatoM. B sTom ciyuae HedennHOBBIE CUCHUTHI TOJDKHBL OBITH IPEBHEE U BCEX PasHoO-
BHUJTHOCTEH MarHETUTOBBIX Y/, HO KaK pa3 B3aMMOOTHOIIIEHHUS 1aeK U pya Ha Byopusipeu B kepHe He nona-
nanuck. Ha TypbeM 1n-oBe pefkue 00J0MKH He()EeIMHOBBIX CHEHUTOB OOHAPYKEHBI B PAHHHUX 3PYITHUBHBIX
KapOOHATUTOBBIX OpeK4msiX. DTH (aKThl HACTOPAKUBAIOT M TPEOYIOT MOMOIHUTEIFHOTO T€0JIOTUYECKOTO
Mmarepuana g 000CHOBaHMs OTHOCHUTEIBHOIO BO3pacTa He(elIMHCUEHUTOBBIX faek. He uckitoueHo, 9to
(bopMUpPOBAIUCH OHM [UINTEIBLHOE BPEMS U IIEPBbIE TEHEPALMH UX MOIJIM BOSHUKHYTh Cpa3y BCIIEH 3a Jai-
KOBOM (haruell HiOIUTOB.

IHlopguposuonvie nepuoomumot («(MOHUUKUNBLY)

OTHOCSTCA K IPyIINE peIKUX JaeK U (3a eAMHUYHBIMU HCKIIIOUCHUSMH) Beeraa Menkue. OnHa u3 Ta-
KHX JIaeK IoTajia Ha reospaspes o rnpoduito I mecropoxnenus Tyxra-Bapa (ckB. 152). ImMeHHoO B ipene-
Jax pyaHo-KapOoHaTHOI 3anexxu TyxTa-Bapa oHM HanOoJee pacrpocTpaHeHbl. ENMHUYHbBIE JaliKi BCTpe-
yeHbl Ha ydacTkax Hecke-Bapa u 3amagHoMm. OHM IpOPBIBAIOT BCE PAa3HOBUIHOCTH MarHETUTOBBIX PYI,
HO CaMHM PBYTCSl KapOOHATUTOBBIMH XHJIAMM, HaunHAasi ¢ (OPCTEPUT-KAJIbLHUTOBBIX (B3aHMOOTHOLIECHUS C
TUPUH-OMOTHT-KAJIBLUTOBBIMH KapOOHATUTaMu | cTasinu He BCTpedanuch). BkparieHHUKY pecTaBIeHbI
OJIMBHHOM, OYpBIM (PJIOrONUTOM, MarHeTUTOM, pasmep ux — 0,5-1,5 cm. HacTbl KCEHOIUTHI MTUPOKCEHUTOB,
UIHOJINTOB, AlIATUT-MAarHETUTOBBIX PyA. TEMHO-cepast OCHOBHAsI Macca UMEET TOHKO3EPHUCTOE CIIOKEHUE U
COCTOUT M3 MUPOKCEHA, (MIIOTOIUTA, KAJIBI[UTA, MATHETUTA, TICPOBCKUTA, allaTHTA.

BHermHe oHM MOXO0KH Ha OJMBHHCOAEPIKAIINE JAWKU PYIHBIX MTMPOKCEHUTOB. OTINYATh UX MOXHO
TOJIBKO O] MUKPOCKOIIOM, J1a ¥ TO HE OYEHb YBEPEHHO. bIN3KKM OHU M IO XMMCOCTaBy, IO KpaHEH Mepe,
10 COZIEP>KaHNIO0 OCHOBHBIX IETPOTEHHBIX AIIEMEHTOB. Pazmuune HaMedaeTcs B KONHYECTBE MpuMecei. Taxk,
B nepugoTuTax Tyxra-Bapsl cepbl B 6—7 pas, a pocdopa B 3—4 paza OGonbliie, Hexxenu B Jaiikax rumepOa-
3UTOB 3amajHOTo y4acTka. BaBoe Gosbliie B HUX U MOTEPh NMPHU MPOKAINBAHUH, YTO CBA3aHO C IIPUMECIMHU
KapOOHATOB.

Heckombko momo0HBIX ke JacK MOIITHOCTRIO 10-15 cM BCTpeIeHO OKOJTO ITTOKOB allaTHT-MarHETUTOBBIX
pyn Ha CebnbsiBpe. MUHEpaIIbHBIN COCTaB UX B TOUHOCTH TaKoH ke, Kak Ha TyxTa-Bape.

B nureparype BcTpedaroTcsl yIIOMMHAHUSA O «Jlalikax nepuaoTuToB» Ha O3€pHoi Bapake u Caimaro-
pe, HO HET YBEPEHHOCTH, YTO CHOJIa HE TIoTaju Jaiiku, conpspkéHnblie co 11 da3oil.

Kumoepnumonoooouvie nukpumoewie nopghupumot

Oo6napyxenbl Ha Byopusipeu, CeOnbsiBpe, Canmvarope, Adpukanine u O3épHON Bapake. DTH JalKH
BO3HUKJIM B KOHIIE KapOOHATHTOBOTO dTara M PBYTCS JIUIIH JOJIOMHTOBBIMHU KuiaMu. Ha Byopusipsu onu
Yale BCEro BCTPEUaroTCsl CPeAr PyIHO-KapOOHaTHBIX opoa yyacTkoB Tyxra-Bapa u Hecke-Bapa. OtHocu-
TEJIBHO KPYIHOE TEJIO TAKUX MOpos pazmepoM B miaHe 20x100 M BckpbITo Ha yuyacTke Hecke-Bapa ckBaxu-
Hamu 219 u 235 (puc. 35). s oTHX qaek XapakTepHO 00MIINe BKPAIUIEHHUKOB M 00JIOMKOB, COCTABIISIOIINX
10 30-40% ob6bréma mopoabl. Bo BKkpamjaeHHUKaX MPUCYTCTBYIOT OJNMBUH (CHIIBHO CEpPIIEHTHHU3UPOBAH-
HBII ), MAaTHETHT, OypbIi (iroronuT, O6enblii KanbKT. OOJIOMKH PEICTaBICHBI TUPOKCEHUTAMH, HAOTUTAMHU,
MarHeTUTOBBIMH PyJlaMH, KaJILIIUTOBBIMH KapOoHaTuTaMu. Pasmep BKparieHHUKOB — 710 2 CM, @ OOJIOMKOB
— 1o 10 cM m 6oee. OCHOBHASI Macca MEJIKO3EpHHUCTas, cBeTio-cepasi. COCTOUT M3 KaJIBIIUTA, ITMPOKCEHA,
¢noronura, OJMBUHA, POrOBOM OOMaHKH, aKTMHOJMTA, MarHeTUTa, neposckuta, anarura. ®.I1. Cemmis-
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kuHBIM (1967) cmenaHo MHOKECTBO XMMAaHAJN30B THX MOPOI. Bce aHanmm3bl OMU3KH MEXKITy COOOU U TI0
BEAYILUM KOMIIOHEHTaM (KpPEMHHUIO, MarHUIO, JKeJIe3y, ATIOMUHUIO, TUTAHY ) AEHCTBUTEIIEHO OTBEYAIOT KUM-
Oepnuram. Tonbko cymMMa Iesiodeld B HUX IMOYTH BIBOE OOJIbIIE, HEKENIN B TUMUYHBIX (110 CeMUIISIKHHY )
kuMOepnuTax. Hu nmupona, Hu XpoMIMOCHAa B HUX HE 0OHApYKEHO. B yIOMSIHYTOM BBILIE TEJIE HAa y4acTKe
Hecke-Bapa 3T1 mopo/s! peACTaBIEHbI CPETHE3EPHUCTHIMI TPAHATOBBIMU MEPUAOTUTAMH, OJHAKO TPaHaT
SBTISIETCS aHAPaIuTOM (OypBIii, 4aCTO 30HAIBHBIH, TEPEXOIAIINHI K KpasM B TIOYTH OECIIBETHBIN TPOCCYIISD).

B mpenenax LlenTpanpHoii 30HBI CeONbIBPCKOTO MAacCHBa BBISBICHO OKOJIO ITONYCOTHH JA€K IMH-
KPUTOBBIX MTOp(UpuTOB MOITHOCTEIO 0,4-9,2 M 10 cTBONY CKBakWHBI. ECTh M KpymHOE Teso Ha mpod. 25,
BcKpbIToe ckBaxknHamu Ne 302 B untepBane 28—139 m u Ne 131 B unrepsazne 228-259 m (puc. 19). B cksa-
xuHe 302 BCKPBITHI OpEKYMEBUIHBIC TOTHOKPUCTAIIMYECKHIE MTOPObI TEMHO-CEPOTO LIBETa C 00JOMKaMH
MarHeTHTa, OTMBHHUTOB, KaJbIIUT-(QIOTOMUT-MarHETUTOBBIX PYI, KAJBIIUT-TUONICHIOBBIX TTOpo/. ONKBYH,
KpOME TOr'0, IPUCYTCTBYET U BO BKpAIJICHHUKAX pa3MepoM 110 1 cM Hapsaay ¢ KpucTauiaMu Oyporo u 3eié-
Horo (oronuta. CocTaB OCHOBHOM MaccChl: IMPOKCEH, OJMBUH, KAJIbLIUT, IpaHaT (110 BHEIIHEMY BHy aHJI-
panuT), MarHeTUT, IEPOBCKUT. B Menkux naiikax rpaHar He 3aMeueH, a OCHOBHAsI Macca — TOHKO3EPHUCTAsI
CIIIONSTHO-KapOOHAaTHAasI ¢ aKTHHOIUTOM U PyAHOM MblIbi0. [I1y0oKast BTopuuHas nepepaboTka gaek MpHuBO-
JIAT K BOSHUKHOBEHUIO KaTbLIUT-TETpadepprIOrOMUTOBBIX MOPO ¢ aKTHHOJIMTOM U MEJIKOBKPAILICHHBIM
MarHeTUTOM, COXPAHUBIIHNX JIUIITH TEHEBbIE TEKCTYPHI MTUKPUTOBBIX MOPHUPHUTOB.

Jlaliky TMKPUTOBBIX HOPPUPHUTOB HA OCTAIBHBIX MACCHBAX 110 COCTABY aHAIOTW4HbL. KpynHBIX naek
MIOKa HE BCTPEUCHO.

He(])eﬂunumbt, ojlueuHosBblE Mwmneqbeﬂunumbl

SIBASIIOTCS. cCaMbIMU MOJIOABIMHM MarMaTH4ecKMMHU 00Opa30BaHMUSMH MIETOYHO-YIBTPAOCHOBHBIX Mac-
cuBoB. Berpeuensl Ha Typeem m-oBe u KoBrope, T0kann30BaHbl B KPaeBbIX YaCTSX MAaCCHBOB.

Cdopmuposanucey B aBe noadaspl. K mepBoil mpuHauIeKaT OJTUBHHOBBIE MEIBTEUTHT-TIOP(UPEL.
Ha 3amagaom ¢nanre FOsxkuoro maccuBa (Typwii 1-0B) W3BecTHA HEOOIIbIIAS HHTPY3HUS 3TUX MOPOJT pa3Me-
pom B wrane 200%400 M. EcTs 1 gaiiku MOIIHOCTEIO 10 14 M 10 CTBOJTY CKBakiH. KonmdaecTBo BKparieH-
HUKOB — 10 50%. IIpencTaBneHb! OHN OTUBUHOM, TUPOKCEHOM, HE(EIMHOM, MAarHETUTOM, U3pEKa POrOBOil
oOmankoi. Pasmep BkparuieHHUKOB 2—15 MM. OKpyIiible BKpalJIeCHHUKH OJIMBHHA BCErJa OKPYXKEHBI OTO-
poukoii Oyporo ciroauta. OCHOBHAsI Macca: HTOJIBYaThlid MUPOKCEH, KAHKPUHHT, HATPOJIUT, MEITKOBKPAIlIeH-
HBIH MarHETHT, KAJIbIUT. AKIIECCOPHBIC MUHEPAJIBI: alaTuT, C(heH, TUPPOTHH, IEPOBCKHT, IIOPIOMHUT.

Ko Bropoii moadase orHocsaTcss HeDeTUHUTHI M MeilaHeheauHuThl, ahupoBbie u MOP(UPOBHIC.
OcHoBHas Macca adaHUTOBAs 3€JIEHO-CEPOTO WM KOPUUHEBATO-CEPOTo 1iBeTa. BrpamnieHHuku (eciu oHU
€CTb) UMEIOT (POPMBI, CBOMCTBEHHBIE He(enHy (C KBaApaTHBIMU, IPSIMOYTOJIbHBIMU, IECTUYTOJIbHBIMH U
OBAJILHBIMH CEUEHHSIMU), HO He(peIMH BO BKPAIUICHHUKAX HUTAE HE COXPAHMIICS U 3aMEIEH arperaTtom M3
aHaJbIIMMa, HATPOJINTA, KaJblIUTa. B OCHOBHOW Macce OTMEUYEHBI MUPOKCEH, CIIOA, aHATIBIIUM, HaTPOJIHT,
KaHKPUHUT, KapOOHATBI, arnaTuT, ceH, rpaHar, IepOBCKUT, MAarHETUT.

Ha KoBnope maifku 3TuX mopoj; 0OHapyKeHbI JHUIIb Ha ore MaccuBa. MOITHOCTh UX BCEra HeBe-
nrKa (OT TIEPBBIX CAHTUMETPOB JIO MEPBBIX METpoB). OHU PBYT KapOOHATUTHI PAHHUX CTAJHHA, BKIIOYAS
(dopcTepuT-KaIbIUTOBbIC, a B 00Jiee MO3AHUX He 00HapykeHbl. Paznnuarorcs nopdupoBuaHbe HeennHI-
THI (C BKpaIJICHHUKAaMH ITUPOKCEHa, Oyporo (Jioronura, onMBUHA, HeeTuHa) ¥ TOHKO3EPHUCTHIE Hedeu-
HUTBHI, TMIIEHHBIC BKPAIUICHHUKOB (T. €. KapTHUHA Takas e, Kak Ha TypbeM 1-0Be).

XUMCOCTaB MOPOJI TAWKOBOTO KOMITJIEKca cM. B Tabum. 17.

9. KOPbI BBIBETPUBAHMU A

[IpucyTcTBYIOT Ha BCEX MacCUBax.

Ha Kosdope xopbl BRIBETPUBAHISI TIOKPHIBAIOT 2/3 mITomaan MaccuBa. MOIIHOCTE WX KOJIeOmIeTcs oT
nepBbIX MeTpoB A0 100—160 M. Ha menounbix mopoaax KpaeBbIX 4acTel IIyTOHA UX MEHbILIE BCero. Makcu-
MaJIbHOW MOIITHOCTH KOPBI BRIBETPHBAHUS IOCTUTAIOT Ha (MIOTOMMMTOHOCHBIX METACOMATHUTaX M OIMBUHHUTAX
s7Ipa. 31€Ch OHM COCTOAT U3 HECKOJIBKUX 30H, PA3IMYAIOIIMXCS CTENEHBIO BBIBETPUBAHUS HCXOJHBIX TOPOJ:

* CYHTYJIUTOBOH 30HBI (CaMOii BEpXHEN);

° BepMHKy.TIHTOBOfI (C Han0o0Jee BEICOKOKAUECTBEHHBIM BepMI/IKy.l'H/ITOM);
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*  THAPOGIOTOITUTOBON;
* 30HO JE3WHTETPAIlH, IPEIACTABICHHON APECBON U IIICOHEM.

OJIMBUHMTEI B CaMOM BepXHell 30HE MPEBPALIECHbl B UAJUHICUT-THAPOXIOPUT-CYHIYIUTOBBIE IOPO-
1pl. Ha sxene30pyaHOM MECTOPOXKICHUU KOPBI BHIBETPUBAHUS ITPEACTaBIEHbI ITa((enuT-MarHeTHTOBBIMU
pyaamu (1aBHO OTpabOTAaHHBIMH), @ HA KPYIHBIX KapOOHATUTOBBIX TENaxX FOro-3amagHoro (anra Mmaccusa
— anatuT-mTadHeTUTOBBIMU PYJIaMH.

Ha Byopusapeu xopbl BEIBETPHUBAaHUS 3aJIeTal0T MOYTH HA BCEH TEPPUTOPUN MACCHBA, KPOME OT/EIb-
HBIX YYaCTKOB HHOIUTOBOM MHTPY3uH. MomHOCTh Kop Ha TyxTa-Bape cocrtaBmuser 3—5 M, Ha Hecke-Bape —
1-6 M, Ha 3anaTHOM y4JacTKe U (QIOTOMMTOBOM MecTopoxaeHuu [lersitsH-papa — 4—18 m. Mcxomgable mopo-
JIbI IPEBPALLICHBI B 3¢MIIMCTHIC U IPECBSIHUCTBIE MACCHI MITM MEJIKYIO IIEOEHKY, a CJII0/1a — B BEPMHUKYIUT HITH
rugpodroronut. Ha Hecke-Bape mmpoko pacnpocTpaHeHbl CIBUHYThIE (TIepeMeIIEHHBIE ) KOPBI BEIBETPHUBA-
HUSI, TIEpeMeIIaHHbIe ToAYac ¢ MOpeHoH. Hepeako nx oueHb TpyaHO OTIMYUTH OT KOP, CHOPMUPOBABILIUXCSI
Ha MECTE, YTO CHJIbHO CHI)KAeT JIOCTOBEPHOCTH Ie€OJOrHUECKOd MH(POPMALIMU TI0 TOPHBIM BBIPA0OTKAM U
3acTaBIIeT IPUMEHATH OypeHHE Ha CaMbIX PAaHHUX CTAJMSIX IOUCKOB. BO3HUKIIN OHU, 04€BUIHO, IIPH IIEpe-
MEILEHUH TOIOLIBON JIEAHUKA CMEP3LINXCS, IPOMUTAHHBIX JIbIOM CIOEB (IUIACTHH) IPECBBL,ABISABIIMXCS
«IPOKJIAIKOI» MEXIy JICTHHUKOM W HEBBIBETPEIBIMH CKaJbHBIMU MopofaMu. OTTasBIIas BIIOCIEACTBUH
JpecBa COXpaHuIla BCE TEKCTYPHO-CTPYKTYpHBIE OCOOCHHOCTH KOPEHHBIX MOPOJ, BKIIIOYAsT MEJIKHE YKUIKH
Pa3INYHBIX KAPOOHATUTOB B MUPOKCeHNTaX. OTHAKO MO/l TAKUMH «KOPSHHBIMUY TTOPOJAAMHU MOXKHO 0OHApPY-
KUTHh TOPU30HTHI TIECYAHO-TTIMHUCTHIX OTJIOKEHHUI U CaMbIX OOBIYHBIX MECKOB. Takoro e MpOuCXOXKIEHUSI
1 BaJIyHbl MECTHBIX IIOpoJ B MopeHe. [1o pasmepam n ¢popMe OHH HEOTIMYUMBI OT HEBBIBETPEIIBIX OKaTaH-
HBIX BAJIyHOB FHEWCOB, TPAHUTOB U aM(PUOONNUTOB, TOJIBKO CIOXKEHbI ApecBOr. [TbIObI, eOeHb U ApecBa
Pa3IMYHBIX MTOPOJ MENTOUHO-YIBTPA0CHOBHOTO KOMITJIEKCA MOIJIN MTEPEMEIAThCS BMECTE C MOPEHOM U JejI-
HUKOM Ha 3HAYMTENbHBIC PACCTOSHUS U TOTAA CTAHOBUJIMCH MPHYMHON JIOKHBIX TUIOLIATHBIX TEOXUMHUYe-
CKUX M PaJIMOaKTUBHBIX aHoMmaiuii. [1oj00HbIe aHOMaIMK — OOBIYHOE SBJICHUE HAa MPUMBIKAIOIINX C BOC-
TOKa TEPPUTOPHUAX (MEX Ty MaccuBoM Byopusipsu n HamaBapckuM kapOOHATHTOBBIM T10s1€M). JIFOOOTIBITHO,
4ro Ha TyxTa-Bape, pacloI0KEHHOM BIIPUTHIK K yuacTKy Hecke-Bapa, CABUHYTbIE KOPbI BBIBETPUBAHUS HE
BcTpedatoTcs. Hanbomnee momHast apecsa (no 160 M) oOHapykeHa Ha BOCTOUHOM (hJIaHTe MECTOPOXKACHHS
Hecke-Bapa. 3nech oHa 3amoiHseT xKENo0 B KPUCTAIUIMIESCKHUX [TOPOAaX AMUHOM cBbiiie 700 M pH IuprHe
B mane 200-250 M. XKE€noO opueHTUPOBaH BIONb CyOIIMPOTHOW CHCTEMbI TEKTOHUYECKUX HapyUICHUH U
MMeeT TI0YTH OTBECHbIe CTeHKH. CBepXy BECh YYaCTOK MEPEKPHIT KPYITHOBATYHHOW MOPEHONW MOIIHOCTHIO
5-34 M, 3a UCKITIOYCHHEM HUYTOKHOTO «IIsiTaukay pasMepoM 30x50 M, Tie Ha MOBEPXHOCTH OOHAXKAIOTCS
mradQenuToBbie KOPHI BRIBETpHUBaHNS, BhIsBIeHHBIE emE B 50-x romax E.b. I'yntop. B npecse nabmomarot-
cs1 OOJIOMKH MHOJIMTOB, MUPOKCEHUTOB, alaTHT-(POPCTEPUT-MAarHETUTOBBIX Py, KapOoHATUTOB. OOIOMKH
PyaHO-KapOOHATHBIX Mopoz cinabo mraddenntusnpoBansl. CopepikaHue kejae3a B Kopax KojeoneTcs oT 5
10 29%, PO, — 1 no 13%, a B mradenuroBbx mopoaax ckpaxuHbl Ne 4, npoOypeHHON Ha «IIATAYKe» —
10 32%. B nenom ywactok uzydeHn ciabo. Ckopee Bcero, xE100 mpeacTaniseT co0oi KapcTOBOE yIIENbE B
KapOOHATUTAX, BIIOCIICICTBUH 3aIIOJIHEHHOE JIPECBOM, CHECEHHOM CIO/Ia CO BCEX YacTel MaccuBra (T. €. 3TO
He KOPbI, BOSHUKIITHE HAa MECTE).

W3BecTHO, UTO KOPBI BBIBETPUBAHUS HA KAPOOHATUTAX 000TalaoTCs PEAKUMH METaJUIAMU U allaTUTOM
3a cuyér BhIIETauMBaHus KapOoHaroB. OnHako Ha Hecke-Bape 3TOro He MpoM30ILI0 U3-32 TOTO, YTO JIPECBa,
Kak TMpaBuJIo, IepeMelIana ¢ MopeHoi. OboraiieHne yCcTaHaBIMBaeTCs JIMIIb Ha JTIOKAIbHBIX Y4aCTKaX.

Ha Cebnvsaspe xopbl BEIBETPUBAHUS IPUYPOUCHBI K BHYTPEHHHUM YacTsSM MaccUBa. Briaenstorces asa
THTIA KOP: JPECBSIHUCTHIE U MIECUaHO-TIIMHUCTBIE.

[Inomaaapie IPECBIHUCTHIE KOPHI BEIBETPUBAHUS MOTYT TOCTUTaTh MOIIHOCTH 80 M (ckB. Ne 104 Ha
pod. II). ITo cpaBHEHHUIO ¢ KOPEHHBIMHU MTOPOJAMH BEIIECTBEHHBIA U XUMHUCCKUN COCTAaB JPECBSIHUCTHIX
KOp BBIBETPHUBAHMSI 3aMETHBIX U3MEHEHUM HE mpeTepnen. ITo 00bMHOE (PHU3NUECKOE BHIBETPUBAHUE U T10
TaKMM KOpaM JIETKO YIaJIbIBA€TCsl COCTAB UCXOAHBIN MOPOI.

[lecuaHo-mMHNCTBIE KOPBI MOMIHOCTBIO 70 200 M 3amonHseT kE100 B KPUCTAIMYECKUX MOPO-
Jax pasMepoMm B rtaHe 750%250 m (142 Teic. KB. M), pacroyiokeHHbIH B npenenax LleHTpanbHOI 30HBI
Mexay npopuisimu 24 u 28,5. Kopbl MEepeKphIThl YEeTBEPTUYHBIMU OTIOKEHHSIMH MOLIHOCTBHIO 20 M.
B otnmume ot mouHbIX Kop Byopuspsu, oHu chopMHpOBaIMCh HA MeCTe, TPUIEM MO0 PEIKOMETaTHHBIM
arnaTUT-MarHeTUTOBBIM PyAaM M KapOoHaTuTaMm, oOOraméHHbIM Cyibduaamu. [ THHUCTBIE TPOAYKTHI BbI-
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BETPUBAHMUS PEICTABICHBI IUTACTUYHOH (BO BIAXKHOM COCTOSIHUH ) KEITO-0ypoi Maccoif MOHTMOPHIUIOHUT-
XJIOPUT-THAPOCIIOAUCTOTO COCTaBa C KAOJWHOM, THIPOTETUTOM, (PAaHKOIUTOM, BEPMHKYJIUTOM, araTu-
ToM. CozieprkaHue MeJKoUellyiiuaToro BepMukyauTa gocturaet 50%. PazHo3epHHUCTBIE NIMHUCTBIE TTIECKU
OKpAIICHBI B KENTO-3eNEHBIN WITH TEMHO-3€JIEHBIN I[BET U TAKXKe 000TalIeHbl BEPMHUKYJIUTOM U allaTUTOM.
Berpeuatorcst u€pabie u Oypo-uépHble nenuToMopdHbIe 00pa30oBaHusl, COCTOSIINE U3 THIPOTETHTA C He-
OompIIoN MpuUMechio Kojutoana u GpaHKoIUTa. ATATUT U MAarHETUT €CTh B JIFOOBIX Pa3HOBUAHOCTAX U
SBJISIFOTCSL OCTATOYHBIMU MUHEPAJIAMH.

Cpennuii Beixoa mmHUCTON (pakiuu (T. €. meree 0,01 mm) okono 26%. [lecuanas gpakuust cocTout
u3 BepMuKkyiuta (42%), anatura ¢ ppankonuroM (26%), maruerura (12%), ampudona (10%). C muHUCTOH
(pakumeii ceazano odens maino P,O,, muiib eMHUYHBIE TPOOBI NAK0T 3HAYEHHUs BbIIIE 3%.

Cpennue conepxanus B kopax (%): P,O, —9,6; Fe . — 24,3; CO, — 1,2, cepa orcyrcrsyet. Takum
00pa3oM, MPaKTHUECKH BCE KapOOHATUTHI BHIIIEIOUYEHBI, a CYJIb(HIBI TIOTHOCTHIO Pa3IOKEHbBI U OKUCIICHBI.

Kops! nokpsiBatoT noutu Becb CanianaameuncKull Maccug, 3a UCKJIYEHNEM I0T0-BOCTOYHOTO (i1aH-
ra, I71€ OHU CMBITHI.

Ilo cocTaBy BBIIEJIEHBI TPH THIIA KOP:

*  JKeNIC300KMCHBIEC OXPHI («Kele3Has IUISANay) Ha MO3HUX KapOOHATHUTaX S/1pa;

*  CyLIECTBEHHO KapOOHATHBIE IPECBSIHUCTHIC KOPbI HA (PJIOTONMUT-KAJIbIIMTOBBIX KApOOHATHTAX;

*  KOpBI Ha UBMEHEHHBIX MHONNTAX ¥ KapOOHATHO-XJIOPUTOBBIX TIOPOJIAX.

Pa3mep 3anexu xene300kucHBIX oXp B miane 0,5%0,7 kM (264 ThIC. KB. M), MOIITHOCTh — OT 3 10
32 M, MakcUMajibHass MOIIHOCTHh — B IEHTPe KapOOHATUTOBOTO MITOKa. OXpPBI MPEACTaBIAIOT COO0H TIu-
HOIIOZOOHBIE Macchl TEMHO-OYpOro 1BeTa C MEPEMEHHBIM KOJUUECTBOM OOJIOMKOB CHIIBHO OXKEJIEC3HEHHBIX
KapOOHATUTOB Pa3IM4HOro coctaBa. OCHOBHBIE MUHEPAJIbL: IMMOHUT, TETUT, OAPUT, BEPMUKYIINT, MATHETHT,
kapOoHarsl. Cynb(puIbl HALEIO Pa3IoOKEHbl U MONAJAI0TCs TOJIBKO BHYTPH YLEJNEBIINX O0JIOMKOB Kap0Oo-
narutoB. Conepxanue Oapura 5-25%, Fe ; 11-39%. Hepenko B Kopax yCTaHaBIMBAKOTCS MOBBILICHHBIC
conepxkanust Nb,O; (0,2-0,4%), ofHaKo peIKOMETAIbHbIE MUHEPAJIBI B HUX HE BCTPEYEHBI U, OYEBUIIHO,
Pa3iIoKEHBI 10 3eMJIMCTHIX Macc.

Kops! BeiBeTprBaHMA Ha ()IOTONUT-KAJIBLUTOBBIX KapOOHATUTAX PACIPOCTPAHEHbI IO Hepudepun
KapOOHATUTOBOTO s7pa. MomHOCTh uX coctaBisieT 14-23 M. MHUHepallbHBIA COCTaB TOT )K€, YTO M y He-
BBIBETPEJIBIX KAPOOHATUTOB, TOJIBKO CIIIO/IA CHIIBHO THAPATUPOBaHA. B 1eloM B 3THX KOpax BEpPMHKYIUTA
o4eHb Mao. [loBeimennsie konuuecTsa ero (10-30% u Oosee) mprypOUEHBI JIUILB K Y3KOH MOI0Ce KOHTaK-
Ta NHOJIUTOB M KapOOHATUTOB, HE MPEBBIIAIONICH IUPUHBI 12 M MpH JUTHHE 30HBI TpuMepHO 1 kM. [Tpruém
3T0, 6e3yCIOBHO, TOJILKO YacTh 00OTAMIEHHON BEPMUKYIUTOM 30HBI, KOTOPAst TOCTYITHA JJIS U3YYEHHUS Ka-
HaBaMu. OCITIOCHEIbIC N3MEHEHHBIC HHOIUTHI JOJKHBI OKPYKaTh CIUTONTHONW KaitMoii BCE sSApo, ClIemoBa-
TEeJIbHO, HPOHT padoT JUIs1 TOMCKOB BEPMUKYJIUTA UMeeTcsl. JIyemnT u MUpOoXIIop B APECBE PEAKOMETAIbHBIX
KapOOHATUTOB, MOXOXKE, HETJIOXO COXPAHUIIUCH, XOTS JCTaJIbHble MUHEPATIOTHUECKUE UCCIEIOBAHUS ITUX
KOp He MpOoBOAMIUCH. [IpaBna, TyemuT B epruoA MoUcKoB 1957—62 IT. ObLI MPUHSAT 3a MEPOBCKHUT, a MOBHI-
HICHHBIC KOHIICHTPAIUH HUOOUS CBSI3BIBAIMCH TOJILKO C MUPOXJIOPOM. B HEKOTOPBIX KaHaBaxX coJepiKaHue
HUOOUS 3aMETHO BBIIIE, HEXKETN B HEBBIBETPEJIBIX KApOOHATHTAX, T. €. HE HCKIIIOYEHO oboramieHne HuoOu-
€M IIpY BBIBETPUBAHUU KapOOHATUTOB.

Ha Jlecnoti eapaxe Kopbl BBIBETPUBaHMS pa3BUTHI ci1abo (B onune oT KoBIopckoro MecTopoxaeHus
OJIMBHUHUTOB). MecTaMu pa3pyIlleHHbIE IO JPECBBI OJMBHHUTHI NEPEMEKAIOTCS C COBEPIICHHO CBEKUMH
CKaJIbHBIMU OJTMBHHUTAMH. BBIBETpeIble OJMBUHUTHI HMEIOT TPSI3HO-OYPyIO OKPacKy, CKaJbHbIC — YEPHYIO,
TEMHO-CEPYI0, TEMHO-0YpyT0, cepo-3enényto. Paznmuus B okpacke 00yCIOBICHBI pazMepamMu (AUCTIEPCHO-
CTbIO) NIPUMECEH TUTAHOMArHeTUTa, CTEIICHbIO BbIBETPUBAHUSA U CepleHTUHU3auu. OJIMBUHUTHI IIEpece-
YEeHbI TYCTOH CETBIO JKMJI CYHI'YIUTa (KOJICKUTA), OEJIOro Wil CBETIO-KENTOr0 MUHEpalla, MOXOXKEero Ha
TanbK. Ilo cocraBy 510 ruapocumukar maraus (MgO 37-43; SiO, 37-45; Fe O, 0,3-0,9; Al O, 0,5-0,9;
CaO 0,2-2,4; norepu npu npoxanusanuu 13—15%; menoueit net). [lagenune xun camoe pazHooOpasHoe,
MOLIHOCTb UX KoJieOneTcst oT nepBbix MusutumeTpoB 110 0,5-0,6 M. Pacripenenenst HepaBHOMepHO. [1o nipu-
ONMM3UTENBHBIM MOICYETAM CyMMapHasi Macca CYHTYJIHTOBBIX JKHJI COCTaBIsIeT okoJo 15% obmiero oobéma
TOPHOH TOpoAHI (B Ipeeax pa3BeaHHOrO Ha OTHEYIOPHOE ChIphE yuacTka). Koneunas rryOuHa pacmpo-
CTpaHEHHS CYHTYIUTOBBIX KW Hem3BecTHA. Hanbomee rirybokas ckBaknaa Ne 1 (50,3 M) cBepXy JOHH3Y
BCKpPbUIA IIEPEMEKAIOLINECS CKabHbIC U J€3MHTETPUPOBAHHBIC OJIMBHUHUTHI, IPOPBaHHBIE IO BCEMY pas-
pe3y CYHT'YIUTOBBIMU JKWJIaMH (LIOCIIEIHSA oTMedeHa B uuTepBaie 44,5472 m).

70



Ha Os3épnou sapaxe, Canmacope, Agppuxanoe u Typvem n-oge KOpHl BHIBETPUBAHUS MaJIOMOIIHBI,
MPEICTABICHBI TOJBKO 30HOU JE€3UHTErpaluu, MecTamu oTcyTcTBYIOT. Ha TypheM m-oBe KOp HET Aake Ha
KapOoHaTtuTax (BEpOSTHO, CMBITHI HAIIEJIO0), XOTS U3BECTHBI JIPECBIHUCTHIC KOPBI ¢ THAPO(IIOTOMUTOM Ha
TypbsIUTax U UHOJINTAX.

10. HETBEPTUYHBLIE OTJIOKEHUA

Maccué Byopuapeu nepexpbIT 4YeTBEPTUYHBIMU OTIOKEHUSMHU MPAKTUYeCKH Bech. Ha BO3BBIIIEH-
HocTsx (Tyxra-Bapa, Hecke-Bapa, IleTsiissH-Bapa, 3amaaHblii y9acTOK) MOIITHOCTh WX OOBITHO COCTABIISCT
0,5-2 M, B MOHMKEHHBIX YacTsX penbeda — a0 10—15 m. [1o Hanpasnenuto x 03. ByopusipBr MOIIIHOCTH YeX-
J1a Bo3pactaert 10 25-35 M. Tomnuieil meckoB MOLIHOCTBIO 10 25 M 3aKphITa U BCsl JOJAMHA peuku Byopuiioku.

OCHOBHBIE TUITBI YETBEPTUYHBIX OTIOKEHUH:

1. JlenHukoBbIC (OCHOBHASI MOPEHA).

2. [lo3nHeneHUKOBEIE (03B, CIIOKEHHbIE TPABUHHO-TIECYAHHBIM MaTEPHAIIOM).

3. CoBpeMeHHBIE (WL, TOPp(] 03EPHO-00IOTHRIX 00Pa30BAHMIA).

B 1975-76 r1. MUHEpaIBEHBIN COCTAB IIUIMXOB U3 Y€TBEPTUYHBIX OTIIOKEHHI ObLIT U3y4eH Ha MaTepua-
ne 68 mpo6 Becom 40—120 K1, 0TOOpaHHBIX U3 CKBRKUH M TOPHBIX BBIPAOOTOK. YCTaHOBICHO, YTO TSIKEIAs
(pakuusi COCTOMT B OCHOBHOM W3 MarHeTuta, am(puodona, mipokceHa. B kauecTBe mpuMeceil OTMEUeHBI
aJbMaHIUH, SMIHUJO0T, CTABPOJIUT, TypMaJIMH, WIBMEHUT, IEPOBCKUT. B KoIM4yecTBe COTHIX J0JIEl MpoLeHTa
0oOHapy>KeHBI IUPKOH, TUPOXJIOP, OaieIenT, KHAaHNUT, CHIUITIMAHUT, pyTHiI. B eAMHNYHBIX 3HAKaX BCTpede-
Hbl XPOMHT, MOHALIUT, OapuT, MINHUHENb, KOPYHI. B ueThIpéx npobax monaauch 3HaKU 30J10Ta.

Ha Cannannamee BbleseHbl T€ e THIIbI YETBEPTUYHBIX OTIOKEHH, YTO U Ha Byopuspsu. Moui-
HOCTh YETBEPTUYHBIX OTIOKEHUH PE3KO BO3pACTAET MO HAIPABIEHMIO K IOT0-BOCTOKY OT IIEHTpa MaCcCHBA.
Tak, B mpeeniax KapOOHATUTOBOTO SIJIpa CPEIHSS MOITHOCTh MX IO MMOUCKOBBIM PO(UIISIM COCTABIISIET:
mp. 4 —2,6 m; ip. 6 — 3,1 m; ip. 8 — 7,9 m; ip. 10 — 34,7 m; tip. 12 — 62,0 M. Ha npodusisix 4 — 8 310 TUIMY-
Hasi MOPEHA, IIPE/ICTaBICHHAS CYIIEChI0 TEMHO-CEPOT0 MIIM KOPUYHEBO-CEPOTO LIBETA C TaJIbKOH U BAlyHaAMU
na0azoB, TPAaHUTOB, aM(hUOOIUTOB, HHOTUTOB, KBapua B koiamuectse 40-70%. Ha mpodumsax 10 u 12 B
MOpPEHE TMOSBIISIFOTCS TOPU3OHTHI JIOXO OTCOPTUPOBAHHBIX KBAPI-I10JICBOIIATOBBIX MBICBATHIX MIECKOB C
HEOOJBILION TPUMECHIO BaTyHOB.

W3 yeTBepTHYHBIX OTIOKEHHH Ob1T0 0TOOpaHo 10 mIMXoBBIX PO BecoM 12—58 Kr ¢ 1enbo nomyT-
HBIX TIOMCKOB aJIMa30B (B UTOTE UX TaM He 0Ka3ayioch). [IpoObl oTOMpanuch U3 KepHa HOMCKOBO-OIEHOUHBIX
CKBa)XHH C MPUJIOHHOMN YacTH 4yexja. MuHepaabHbIH COCTaB:

* Mar"uTHas (pakuus: MAarHETUT C PUMECHIO JKEJIE3UCTBIX CHIIMKAaTOB METaMOP(UUECKUX MOPOJ;

* BIEKpOMarHUTHas (QPaKIys: TUPOKCEH, SMHI0T, aM()rUOOI, TpaHaT, TEMATHUT, IIIbMEHHT, CTaBPOJINT,

CIIIOJIBI, LIOPIIOMUT;
* TsOKENast HEMarHuTHas (ppakuys: anaTuT, KHAHWUT, CHIUIMMAaHUT, PyTHII, IIEPOBCKUT, JIyCIINT, CEH,
(rroopuTt, KapOOHATHI.

WHuTepecHo, uTO OapUT, KOTOPHIN B TIOACTHIIAIONINX KApOOHATHTAX MECTaMHU SIBJISIETCS ITOPOI000pa-
3yIOIIUM MHUHEPAJIOM, OTMEUEH JIMIIb B TPEX MPOOax U TO B 3HAKAX.

Ha Cebnvsagpe cpentsisi MOIIHOCTh Y€TBEPTHUHBIX OTIIOKEHUU cocTapiseT 20 M. Ha BO3BBIIIICHHBIX
ygacTtkax — 10 30—40 M, B moamxkeHusx — 15-30 M, B 3abomoueHHbIX nemnpeccusax — 1,0—15 m.

K ymomsiHyTBIM BBIIIIE OCHOBHBIM THIaM Ha CeOnmbpsiBpe AOOaBISIOTCS MOPCKHE OTIOKEHHS, pac-
MIOJIOKEHHBIE B TONHHE P. TyIOMBI U IPEACTABICHHBIE 3€JICHOBATO-CEPhIMU [NIMHUCTHIMU [1€CKaMHU.

Ha Typvem n-oge ckanbHble TOPOABI OOHAKAIOTCS JHILIbL B Y3KOH OeperoBoi mojoce, Aa U TO Mpea-
CTaBJIEHbl OHU, B OCHOBHOM, BMELIAIOIIMMHU TOPOJaMH, MPOHU3aHHBIMH MHOXECTBOM JaeK MIEIOYHO-
YABTPAOCHOBHOTO KOMIUIEKCA.

MaxkcumanpHasi MOITHOCTh YETBEPTHYHBIX OTIOKEHWH (41 M) oTMedeHa BO BHYTPEHHHX HYaCTSIX
LenTpanpHOro MaccuBa, MUHHUMaTbHAs (0,5—2 M) — Ha BepIIMHAX BO3BBIIICHHOCTEH BOKpyYT Hero. [Ipen-
CTaBJICHbl OHU BaJTyHHOU CYIIEChIO, CYITIMHKAMU, IECKAMU, TOPU30HTAMU MOPCKHUX NECUYaHUCTHIX MUH. Ba-
JIYHBI O4€Hb NECTPBIE MO COCTABY, TPUUEM MHOTO MECTHBIX MTOPOJA (TYypPBSIUTOB, HHOJIUTOB, ()EHUTOB, IPaHO-
IopuTOB). BechMa yacThl BaJTyHbI HIETOYHBIX TOpoA XUOWHCKUX 1 JIOBO3EPCKUX TYHAP.

3HauMTeIbHAS YaCTh MaCCUBOB Adpurandvl, O3éproil u Jlecnoii éapax TOCTyIHA JI TOPHBIX padoT.
Ha roro-Bocrounom ¢manre JlecHoii Bapaku H3BECTHBI KOPEHHBIE BBIXOABI PYIHBIX OJTHBHHHUTOB.
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11. YHUOUIIUPOBAHHASA CXEMA ®OPMUPOBAHUSA MACCUBOB (YC®) U
3AKOHOMEPHOCTH JIOKAJIM3AIIUY MECTOPOXKJIEHUHI MOJE3HBIX HCKOIMAEMBIX

11.1. IosicneHnusi k cxemMe (opMUPOBAHUS

[pemnaraemast cxema opmupoBanus (Tadi. 18) sIBIIIETCS TEPBBIM OIMBITOM Pa3pabOTKU €IUHOM
(reHepanbHON) TMHUH SBOJIIOLINHN BCEX MIENOYHO-YIIBTPA0CHOBHBIX MaccuBOB Kosbckoro m-oBa. B mporec-
ce JaJIbHEHIIero N3y4eHusI MAaCCUBOB cxeMa Oy[eT HECOMHEHHO IOMOMHATHCS U YyTOUHSTHCS.

[TpuHITMTI IOCTpOEHMS CXeMBI TPOCTOl. B oceBoii e€ wactu (rpada 3) moxa3aHbl NEpBUYHBIE MarMaTH-
YeCKHE MOPOJIbl, HAYMHAS C IPEBHUX, JINOO KapOOHATUTHI U UX IPOU3BOIHBIE, CHOPMHUPOBABILIHECS, [JIABHBIM
00pa3oM, NP BBIOJHEHUH MONOCTEH. A B JIEBOW M MPaBOil 4acTsIX — CHHICHETHYHbIE C HUIMU METacoMa-
THUTBHI, & TAKXKE IMOCIeMarMaTiyeckue 00pa3oBaHusi, BOSHUKIIHUE KOO MO MOPOIaM SK30KOHTAKTa MACCHBOB
(rpaga 1), mubo o Gonee paHHUM TIOpoJaM BHYTpH HUX (rpada 4). Bornpockl renesnca 1 B3aMMOOTHOIICHU I
Pa3IUUHBIX IOPOJ 3[ECh yXKE HE PACCMaTPUBAIOTCS, T. K. 3TH CBEJICHUS IIPUBEACHBI B IM1aBax 3—8.

HexkoTopsie MOMEHTBI CXeMBI TPEOYIOT OSICHEHUSL:

1. ITockoibKy maHHAS cXeMa, KaKk OBLIO CKa3aHO BBIIIE, SBISETCS »TeHEPATLHOW JTMHUEH, P M-
KHX 4aCTHOCTEH B HEH He HalLIM oTpaskeHus. Tak, Ha MaccuBax Typbero n-Ba CyLIECTBYET BOCEMb TOJIBKO
OCHOBHBIX Pa3HOBHJHOCTEH IIETOUHBIX AAa€K, YaCTh KOTOPHIX Oojiee HUIEe He BcTpedaeTcs. B cxemy Takue
naiiku He nonaiu. CKapHOMomoOHbIE METACOMAaTUTBI CPOPMUPOBAIIMCH, KAK MUHUMYM, B JIBE CTaJHH, HO
no3aHue 0enno-KENThIe «CKapHBD» (C BE3yBHAHOM, I'POCCYIISIPOM H JIp.) HE MMEIOT ILIOIIaJHOTO PpacupocTpa-
HeHus. Paznenuts 00e pa3HOBUIHOCTH MOXKHO TOJIBKO Ha JI€TaJbHBIX IIAHAX, 3aPUCOBKAX KaHAB U CKBa-
KHUH. B cxeme Bce cKkapHONO00HbIE TOPO/bI TOKa3aHbl OMHUM 3HauKoM. KapOoHAaTUTOBBIH 3Tan pa3ouT Ha
OJMHHAALATh CTaAuH. DTO NUIIb [M1aBHBIe. Ha caMoM aerne 3TOT sTam MOKHO pa3feiuTh U 0ojee IpoOHO
(T. K. CyIIECTBYEeT MHOKECTBO TeHEepaluil cpen OecYHCICHHBIX KapOOHATUTOBBIX JKMIT), HO TOTAA CUIIBHO
yCIOKHMIACh Obl M 0e3 TOro HermpocTasi KapTuHa GopMUpOBaHUs KapOoHAaTHTOBOTO dTana. Kak ciuemyer
W3 TIPENbIIYIINX TJIaB, COBCEM HE 00S3aTeIbHO HAIMYUE BCEX CTaIMi KapOOHATHTOB Ha Ka)K/IOM MaCCHUBE.
Tloomomy cmaouu 6 npedenax KOHKpemHulX MACCUBO8 Cle0yem HyMepo8amyp NO-CE0EMY.

2. B 10 e BpeMs B CXeMy BOIILIH OY€Hb PEIKUE, HO IPUHIIUITAAIBHO BAXKHBIC JIJIs1 IOHUMAHHS SBOJIFO-
UK KapOOHATUTOBOTO ATAIA MOPOJIbI: MOHTHUYCIUTUT-KAJIBIIUTOBBIC KAPOOHATUTHI U KATbIIUT-METHIUTOBBIC
nopoasl Typrero m-oBa, AOJIOMHT-(hDOPCTEPUT-MArHETHTOBBIE pynbl KoBrnopa, (paHKOIUTOBBIC TOPOIBI
Cayutaniarsbl ¥ BOOOIIE BCSl raMMa IMO3JHUX KapOOHATHTOB 3TOTO MacCHBA.

3. HexoTopsbie nuTONOrHYECKUE Pa3HOBUIHOCTH KapOOHATUTOBOIO JTara, MOKa3aHHbIE B CXeMe Kak
(annanbHble, SBISIOTCS Ha CAMOM JIejie PasHOBpEMEHHBIMHU. K TakoBBIM, K TIPUMEPY, OTHOCSTCS alaTuT-
(opcTepuT-MarHeTUTOBbIC, KAIBIUT-(OPCTEPUT-MAarHETUTOBbIE U Jpyrue MaruetutoBble pyasl I1I° cra-
Juu, cONMMKeHHbIe BO BpeMeHH (popmupoBanus. KpacuTh ux B pa3inyHbIe [[BETa HEJIOTHYHO, MOCKOJIBKY
HapareHeTH4eCKUEe acCOLMALUU B HUX COBEPIIEHHO OIMHAKOBBI ((popcTepuT+MarHeTUTHanaTuT-+HKajibu
T+3enéHplid roronut+Oannenent). IlosToMy paznuuaroTcs oHM TOJbKO KpamoMm. Ho BoT kapOoHaruTam
V cTaguu B TOYHOCTH C TaKUM K€ HaOOpOM MUHEPAJIOB MPHIUIOCH 1aTh YK€ CBOH IIBET, T. K. IO BPEMEHH
OHU OTJIEJICHBI OT alaTUT-MarHeTUTOBBIX Py HE TOIBKO 00pa3oBaHusIMH [V cTaginu ¢ COBEPLUICHHO HHBIMH
MapKUPYIOIUMHI MHHEpAJIaMH, HO 1 JJalkaM# TOP(QUPOBUIHBIX EPUIOTUTOB. B 3TOM ciydae oTMHAKOBEI
[BET Pa3HOBPEMEHHBIX KOMIIEKCOB HA I€0JIKapTax, 1a €€ pa3aeIéHHBIX KAKUMHU-TO ITPOMEKYTOUHBIMH 110
BO3pacTy 00pa3oBaHUAMH OyJeT BbI3bIBATH HEAOYMEHUE U BOIIPOCHI IIPH YTCHUH KapT.

4. EcTb HCKITIOYEHUS ¥ 00OPAaTHOTO TUTaHA: PEIKOMETATbHBIE allaTUT-MarHETUTOBEIE Py/bl TyXTa-Bapsl
(MaccuB ByopusipBu) 3aKkpallleHbl B OJMH IBET C OoJjiee paHHHUMH OOBIYHBIMH AIlaTUT-MarHETUTOBBIMH,
OTIIMYAsCh OT HUX TOJBKO KpamoM. Jlemo B Tom, 4TO aBTOMETacoMaTrndeckas IepepaboTka MepBHYHBIX
arnaTUT-MarHeTUTOBBIX Py, COPOBOXKAABINASICS TTOSBICHUEM IraT4eTTONNTA, Obllla CTOJIb HE3HAYNTEILHOM,
YTO BHEIIHE PYIbl COBEPIIEHHO HE U3MEHMINCH U, KPOME TaTU4eTTOJINTA, B HUX HUYETO IPYTroro He MOSBH-
JI0Ch. DTUM OHH PE3KO OTINYAIOTCSA OT PEAKOMETAIBHBIX Py « AHOMaIBbHOH 30HBD KoBIOpa, BOZHUKIINX B
VI cranuto, Koraa, HapsiLy ¢ TaT4ETTOIUTOM, ITOSIBIIINCH IIUPKEIHT, TUPOXJIOP, HOBBIE TeHEPANNH CYIb(u-
JIOB, TYMHUT, MHOTO TeTpadeppudioronura. Takoil mpuém (T. €. 3aKkpacka Mopoj ¢ pa3HbIMHU IIapareHe3nca-
MU B OIH I[BET), KOHEUHO, UCKYCCTBEHHBIN U BBI3BAH JIMIIb CTPEMIIEHUEM YIIPOCTUTH CXEMY.
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5. HexoTopsie nopoas! KapOOHAaTUTOBOTO ATalla PAa3HBIX MacCHUBOB, 00bEAMHEHHbBIE B OJHY CTaIHIO,
COBMECTHO He BCTpedaroTcs. TpakToBKa MX KaK OZHOBPEMEHHBIX 00pa30BaHUN BO3MOXKHA JIMIIb C JIOMYIIe-
HUSIMHU U TOJIBKO Ha OCHOBE CXOJICTBAa MHUHEPAJIbHBIX MapareHe3nucoB. K TakoBBIM OTHOCSITCS, B YaCTHOCTH,
MOHTHYEJJIUT-KAJIBIUTOBbIE KapOOHATUTHl Typhero m-oBa ¢ OJHOM CTOPOHBI M (IIOTOMHUT-KAJIBIUTOBBLIC
kapOonarutsl Cannannarsel [V cramuu ¢ apyroit. Emé npumep: nonomur-maraeTutoBbie pyasl Kosuopa u
AHKEePUTOBBIE KapOoHaTUTH CaJljIaHIaTBEIL.

6. Jlaitkn mokazansl B YC® B BHJE y3KHUX JUIMHHBIX JICHT, MPOTATHBAIONINXCS HE TOJIBKO B MPABYIO
4gacTh cxeMbl (rpada 4), HO HepeaKo U B JIEBYIO, T. €. BO BMelaromue nopofas! (rpada 1). [locnexnee Bo3-
MOJKHO TOJIBKO B TOM CJIy4ae, KOT/ia Takue Taiku B peHUTaxX JOCTOBEPHO YCTaHOBIEHBI. Eciii Ha IeHTy «Ha-
HU3aH» [IPSIMOYTOJIBHUK, 3HAUYUT 3TU MOPOJIbl, TOMUMO JaeK, MOT'YT 00pa30BbIBAaTh U Majble HHTPY3UH (1Le-
JIOYHBIC PYJHBIE IETMATUThI, HEETMHOBBIE CUEHUTHI). Jlaliki HEe CUUTAIOTCS] CAMOCTOSTEIbHBIMU (hazaMu
MarMaTH4YeCcKol JesITeIbHOCTH U3-32 HUYTOXKHBIX pa3MEpOB, K TOMY e JUIs KayKJI0TO MaccuBa XapakTepeH
CBO# Habop maek. VckimroueHue cAeTano JTUIh 11 HehemnHOBRIX cueHuToB (1V (aza), BcTpeuaromuxcs Ha
moOoM MaccuBe, a Ha HeKoTophix (Kosmop, Byopusiper) BeIenstommxcs Jake Ha reoikapTax macmrada
1:25 000.

7. 51 MeTacoMaTuTOB OTBEICHO MECTO CJIEBA U CIpaBa OT 0CEBOH 4acTH cxeMbl. CTPOro roBopsi, OHU
HE MOT'YT UMETb CBOEH OKPACKU U JOJDKHBI ITOKa3bIBATHCS LIBETHBIM KpaloM 10 UCXOAHOH mopoze. ['panu-
bl UX PACHPOCTPAHCHHUS TAKXKE JOJDKHBI OBITH BETHBIMH (M TOUSYHBIMHM), IPU STOM LIBET IPAHMI] U Kpana
00s13aH COOTBETCTBOBATh KOHKPETHOM (pa3e (CTasuu), C KOTOPOH cBs3aHbl MeTacoMaruThl. OJTHAKO TeOJI0T -
YecKHe KapThl, HAPHCOBAHHBIC TI0 3TOMY KJIACCHYECKOMY TPHHITUITY, MecTaMu OynyT HeunTaeMbie. CKaxeM,
111 N300pa)KEHNS TMPOKCEHU3UPOBAHHBIX PYAHBIX OJIMBUHHUTOB, BIIOCIECICTBUN CKAPHUPOBAHHBIX, A CIIE
(oronUTH3MPOBAHHBIX B KapOOHATUTOBBIN 3Tall (YTO B ceBepHOi yactu KoBropa HabnromaeTcs CIuiomb 1
psinom), motTpedyeTcst TpH IBETHBIX Kpama (OpaHKeBbIH, CHHHUH, 3eJIEHBIN) ¢ TpeMsl IepeceKatoUMHCS TO-
YEUHBIMHU I'PaHUIIAMH TeX K€ IIBETOB. Bc€ 310 Oyner pacnonararbest Ha GHOIETOBOM (OHE OJIMBUHUTOB, IME-
I01IMX cBoit (u€pHbIit) kpar. be3 ynpolennii 31ech TpocTo He 000UTHCH U BHIPXKAIOTCS OHH B CIICAYIOIIEM:

a) TPaHUIIBl PACHPOCTPAHEHUS BCEX METACOMATUTOB — TOYEUHBIE, HO TOJBKO YEPHBIC (KaK U MEXKIY
(danmsMu MarMaTuIecKux Mopoy);

0) Ha TpaduUecKUX MaTepuagaXx 0TOOPaKAIOTCs HE BCE MPOIECCHI, IPOUCIICANTHE Ha KOHKPETHOM
y4acTKe MacCuBa, a JIMIIb NPpeodiagarolue;

B) METAaCOMATHThI KAPOOHATUTOBOTO JTala 3aKPALIMBAIOTCS TEMHU K€ [IBETAMH, UTO U TEJIa BHIIIOIHE-
HUSI, A JTUTOJIOTHSI [TOKA3bIBACTCS YEPHBIM KPaIioMm;

T') AJs1 HEKOTOPBIX HIMPOKO PacpOCTPaHEHHBIX MPOLECCOB MPHUHAT YEPHBINH Kparl, JOTOJHUTEIBHO
HAHOCSIINICS Ha UCXOIHYIO IOPOJLY, MHOI/IA Jayke Oe3 TpaHul] 1 TeM OoJiee Oe3 CBOETo LBeTa (armaTuTu3a-
IIUSI B [IIETIOYHOM JTare, CKApHUPOBAHKE, KAITBIIUTU3AIMS, aKTHHOIUTU3AIIHS, JTOJIOMUTH3AIIHS).

8. O 1BeTax pacKpackKH:

a) Jyig Marmatu4eckux MOpol ABYX HMEPBBIX ATAINOB CYLIECTBYIOT OOLICHIPUHATHIC HA IeoJIKapTax
pacKpacku: (HUOIETOBBIN (TUTIEPOA3NUTHI) U OpPAHKEBBIH (IesT0YHbIe TTOpoAbl). [l kKapOOHATHTOB etmé ¢
50-x — 60-X TOJI0B NpH KapTUPOBAaHUU MaccBOB CHOMpPY MPUMEHSUIIN TaKHe [BETa:

— paHHUE KapOOHATHUTHI — rONyObIE;

— KaJIbIIUTOBBIE KAPOOHATUTHI CPETHUX CTAIUN — 3€IEHBIE;

— MMO3/1HUE KapOOHATHUTBHI — KENTHIC U KOPUYHEBBIC.

OtH ke 1BeTa NpuHITH 1 B YCO.

6) TypbauThI BBIAETEHBI O0I€E TYCTHIM IIBETOM (JIBOIHAS OpaHKeBast 3aKpacka) TONBKO JIJIsl HaryIsi-
HOCTH, YTOOBI UX IPOCTPAHCTBEHHOE TIOJIOKECHUE BHYTPU MAacCHBa YETUE BBIACIIOCH HA (JOHE MHOTOUHC-
JIEHHBIX (parii MIONMHUTOB.

B) MeTacoMaTHThI LEIOYHOTO 3TAaIla CTOb IECTPB 1 MHOTOOOPA3HBI, YTO MOIXO0 K X OTOOPAKEHHIO
Obu1 g depeHIUpPOBaHHBIM. J{JIsI METaCOMAaTUTOB AK30KOHTAKTOBBIX OpeoioB ((heHUTOB) BHIOpaH JIHIOBO-
PO30BBIH BET (Kak AJsl TpaHOCHEHUTOB). COOTBETCTBEHHO, JAWKK U MaJlble HHTPY3HU CUeHUTOB IV asbr
MOKa3aHbl TEM K€ IIBETOM, HO OoJiee IyCTOH (IBOIHOI) 3akpackoil. ToT ke IelI0uHON MeTacoMaro3 Mar-
MaTH4eCKON CTauU, HO HE TI0 KUCIIBIM IIOPOJaM, a o runepoasuTaM BHYTPEHHHUX JacTeil MacCuBOB, (hop-
MHUPYET OKOJIO MHTPY3Uil HHONHUTOB OPEOJIbl CYIIECTBEHHO IMMPOKCEHOBBIX MOPOJ, He()eIMHU3UPOBAHHBIX
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B Pa3JINYHON CTETICHH, CITIOSTHO-TTMPOKCEHOBBIX TIOPOJ M MUPOKCEHN3NPOBAHHBIX OJTMBUHUTOB. DTH CHIIU-
KaTHBIE MOPOJIBI TTONB3YIOTCS Hanbojee IMPOKUM pacpoCTpaHEHHEM Ha MaccuBax. [10 BaloBOMY XHM-
cocTaBy OHM OJNMKE BCEro CTOST K HIepOasuTaM, Mo3TOMY 3aKpalluBaIOTCS OJHUM U3 OTTCHKOB CBETIIO-
¢uoneroBoro nBera. OKOJIO MHTPY3HH TYphSUTOB BO3HHMKAET COBEPIICHHO MHOM HaOOp METacoOMaTHTOB
(c MEMUINTOM, MOHTHYEIUTUTOM). JIJIst OTIIHYUS OT TpeNbIIyIIel CEPHH CHITMKATHBIX TTOPOJl METACOMATHTHI
OKOJIO TYPBSIUTOB 3aKPAIIUBAIOTCS CePhIM I[BeTOM. CKapHONO00HBIE TOPOIBI, Ha3bIBAEMbIC HEKOTOPBHIMH
HCCIIEIOBATEISIMH IIPeKapOOHATUTaMI», TOKa3aHbl CHHUM I[BETOM, OJM3KHM II0 TOHY K OKpPAacKe paHHHX
KapOOHATUTOB.

9. B Tekcre yHU(UIMPOBAHHOI CXEMBbI MOCTIE CIIOBECHOW XapaKTEPUCTUKHU MOPOA YacTO B CKOOKax
JIAHO HA3BaHUE MACCHBA, I1ie OHHU 0ojiee BCEro pa3BUTHI (HanOosee TUIMHYHBI), JIN0OO BCTPEUAOTCS TOJIBKO
Ha JJaHHOM MAacCCHBE.

11.2. 3aK0HOMEPHOCTH JIOKAJIM3AIMUA MeCTOPOKACHUIT
MOJIe3HbIX HCKONAEMbIX M THIIBI PYA

[TepeueHb MECTOPOXKACHUM U MPOSIBICHUH ¢ pa30MBKOM MO YeTHIpEM 3TanaM (JOPMHPOBAHHS MacCH-
BOB IpuBenéH B Tabn. 19. M3 Heé criemyert, 4TO MPOMBIIIICHHBIC KOHIICHTPAIMH MOJIE3HBIX KOMIIOHEHTOB
BO3HHKAJIM BO Bce ATamnbl. Hanboublnee KOIMYeCTBO MECTOPOXKIICHHI CBSI3aHO ¢ KapOOHATUTAMH, a Hau-
MEHBIIIEH TI0JIE3HOM HArpy3KOW XapaKkTepu3yeTcs 1EeTOYHON dTaIl.

Benymiue monesHble KOMITOHEHTHI KXKI0TO dTara:

Tunepbazumogulii: xeie30, TATaH, MarHe3uajIbHbBIE OTHEYITOPBL. HE00X0MMMO OTMETHTB, YTO JKEJIe30
3[€Ch CBS3aHO TOJIBKO C TATAHOMAarHETUTOM, T. €. ChIPbEM, HEKEJIATEeIbHBIM JJIs1 JOMEHHOTO POU3BO/CTBA,
HO TEPCTIEKTUBHBIM JIJIS SJIEKTPOMETAIUTYPIHHU, TEM 00JIee YTO OHO XapaKTePU3yeTCsl Ype3BbIYAHO HIU3KUM
coziepkaHueM cepsl 1 hocdopa.

L]enounou: pocdop B Bue anmatuta B OSIHBIX PyIax, a TAKKe ciarona-(haoronut Ha Byopuspsu.

Kapbonamumossiii: TanTan, HIOOWH, IMPKOHUM, TIEPUEBBIC PEIKHUE 3eMJTH, XkKene30, hocdop, ciromna-
¢ItoronHUT, KambIUT (M3BECTH), OAPUT, a TaKXKe TOIyTHbIE KOMIOHEHTH (ypaH, Melb, KOOAIbT U Ap.).
CoBMecTHOE HaXOXKACHHUE B PyJax TaHTala M HUOOMs yKa3blBaeT Ha BEAYIIYIO POJIb raT4eTToNnTa (paguo-
AKTHBHOTO MHPOXJIOpa C CYIIECTBEHHOW MPUMECHIO TaHTana). HepagnoakTuBHBIE WM Cl1a00 aKTHBHBIC
peaKoMeTanbHble KapOOHATHTBI HECYT TOJIBKO HHOOWEBOE OopyaeHeHHe (MHpOoXJop, dyemuT). L{upkonuit
KOHIICHTPHUPYETCS B OajjiesienTe, IUPKENINTe, KallbIIUPTUTE, IUpKOHe. V3 Oajijenenrta yxe MOIydaroTcs
BBICOKOKa4eCTBEHHBIE (95% ZrO,) KoHueHTparhl. [IUpKOH MPUCYTCTBYET Kak aKIECCOPHAsk MPUMECH U TIPO-
MBIIIUIEHHOTO 3HaYeHUs He nMeeT. KanbIUPTHT, IIMPOKO paCIPOCTPaHEHHBIN B allaTUT-CHITMKATHBIX Py/Iax
CeOubsiBpa, ¢ TOYKH 3pEHUS TPOMBIIIUIEHHOTO HCITONB30BaHMsI TTOKA He U3ydeH. [ [MpKeauT CHiTbHO CHIDKAET
KaueCTBO Py, MOCKOJIbKY IUIOX0 000ramaercs, a CocTaB MUHepalia He MO3BOJISIET OTYy4YUTh KOHLIEHTPAThI
BBICOKOTO KaueCTBa.

AnaruT B KapOOHATHTAX U POJICTBEHHBIX UM MAarHETUTOBBIX pyJlaX MO COCTaBY 3aMETHO OTIIMYAETCS
OT XMOWHCKOTO, TJIABHBIM 00pa3oM, HU3KUM COZIEp)KaHHEM DJIEMEHTOB-ipuMeceil. B HEM BIBoe MeHbIIe
dropa (1,3-1,5%), B 2—7 pa3 Huxe comepkanue peakux zemensb (0,14-0,7%), a okcuaa cTpoHLINS MEHBIIIE
Ha nopsnok (0,23-0,37%). Conepxanue P O, B anatuTax mEIOYHO-YIBTPAOCHOBHBIX MaCCHBOB COCTABIIS-
et 40,4-41,4%.

XKenezo cBsizaHO, IIABHBIM 00pa3oM, C MarHeTUTOM, a B MO3IHUX KapOOHATHTaX — C CHICPUTOM.
W3-3a MOCTOSIHHBIX TPUMECEH MarHusl, ATIOMUHHS, TUTAHA COJICPIKAHHE JKeJle3a B MArHETHTE KOJIeOIeTcs B
npenenax 63—67% ¥ HUKOT/IAa HE TTOJJHIMAETCS 10 YPOBHS MarHETUTOB U3 JKEJIE3UCTHIX KBAPITUTOB.

@D0ronUT OTHOCUTCS K CKBO3HBIM MHHEpaJiaM, IMO3TOMY KPYITHOIUTACTUHYATAS CITIOIa MOXKET I0s-
BUTKCS B JIFOOBIX KOMIUIEKCAX TOPOJI MACCHBOB, ObLIA OBI JIMIITH BO3MOKHOCTH JIJIS TIEPEKPHUCTAIUIA3AINAN U
00pa30oBaHUsl TUTAHTO3EPHUCTHIX MOPOA. A, KaK M3BECTHO, MPOLECCHI MEPEKPUCTAIIH3ALNN TaKKe CBOM-
CTBEHHBI BCEM TPEM dTamaM U MPOSBUIIMCH JaKe B CaMbIX JPEBHHX MOpojax (omuBHHHUTAX). [lodsTomy u
MPOMBINUICHHBIE CKOTUICHHS KPYITHOIUIACTUHYATOW CIFOIBI MOTYT BO3HHMKHYTH Ha JitoOoM dtare. Yto u
npom3onuio: Ha CeOnmbsBpe — B TUNIEPOA3UTOBOM dTare, Ha Byopuspsu — B mienodnom, Ha KoBmope — B
KapOOHATUTOBOM.

Ox302enHblil: BEpMUKYIUT, Gocdop, O6apur, xene30, HHoOui. [TockonbKy ciona IpUCYyTCTBYET BO
BCEX MOPOJIaX MaCCUBOB, TO B KOPax BBIBETPUBAHMUS BCET/IA €CTh BEPMHUKYIUT U ruapoduioronut. Konndaectso
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THIPOCITION HAMPSMYIO CBSI3aHO C COIEp KaHNEM CITIO/IBI B ICXOIHBIX TIOpOAax. bapuT u amatut BecbMma yc-
TOWYUBHI B KOPaxX ¥ MPH BBIIEIIAYNBAHUHN KapOOHATOB KOJMUYECTBO MX BCET/IA MOBBIIIACTCS 10 CPABHEHUIO
C MCXOIHBIMU TOpoaMu. B mraddenuToBbix Kopax, npu GOPMUPOBAHUN KOTOPBIX TTPOUCXOAUT OCaXK/Ie-
HHUE ¥ HAKOIICHHE BTOPUYHBIX (hocharos, conepxkanue P O, MOBBINIAETCS MHOTOKPATHO. B yacTu penkux
METaJJIOB KapTHHA ClIoKHee. Bo-TiepBhIX, B MIyOOKO mepepaOd0TaHHBIX PEIKOMETAIBHBIX PyldaX TaHTaJ0-
HHUO0ATHI TIpeBpaIaTcs B 3eMiucThie Macchl (CebnbsaBp, KoBmop). Bo-BTopeix, Ha Hanboiee KPyImHOM Me-
CTOPOXKJICHUH PEIKUX MeTayuioB (yuacTok Hecke-Bapa) IIMPOKO pa3BHUTHI IepeMEIIEHHBIE KOPBI, CMEIIaH-
HBI€ C YETBEPTHYHBIMU OTJIOKCHHUSIMH, H O0OTAIICHUs PEJAKIMH MeTallaMu He mpousonwio. [Toxoxe, He-
JI0XO COXPAHMITUCH JIYCIIUT U MTUPOXJIOP B IPECBSIHUCTHIX Kopax CautaHIaTBbl, HO 3TH KOPHI KpaiHe ci1abo
n3ydeHsl. JKene3o CBsI3aHO, B OCHOBHOM, C MArHETUTOM, 100 ¢ iuMmonuToM (Ha Cautannaree). OOpamaroT
BHHMAHHE BBICOKHE COJCP’KaHUS OKCHIlAa Mapranma B «xkene3Hou muisimey» Cammanmatsel (2,7-3,6%,
cM. Tabi. 30). [logoOHBIX comepkaHWil B KAKUX-TO MHBIX 00pa30BaHUSIX MIETOYHO-YIIETPA0CHOBHOTO KOM-
TJIeKca He YCTaHOBJICHO.
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YacTb llIl. XAPAKTEPUCTUKA MECTOPOXOEHUU U
NPOSABIIEHUN

12. MECTOPOXAEHUSA 'NITEPBABUTOBOI'O DTAITA

Tumanomaznemumoswie pyovl
12.1. KoBnop (LlenTpanbHasi MATrHUTHAS AHOMAJIUA)

Ha KoBnope pynHbie ONUBHHUTHI NPUYypOYCHBI K BHYTPEHHEW 4YacTH THIEPOAa3HTOBOrO sjpa.
ITepexonbl kK HOPMATBHBIM OJUBUHHUTAM IMOCTENEeHHBIC. [L1omans Hanbomee KPyImHOH OpyIeHEION 30HbI,
orpaHnyeHHOM n3onmuueit 100 M3 u 6mu3Kkoii o Gpopme K H30MeTprUecKoit, coctaniset 0,5 kB. kM (puc. 2).
K 1oro-BocToky oT HEE€ mpociexuBaeTcs e psjl MEIKUX aHOMAJIMIA TaKoW K€ MHTeHCUBHOCTU. Bypenuem
PYAHBIE OTUBUHUTHI H3y4deHBI 10 TmyonHsl 400 M (Adanacresa u np., 1974).

YCcTaHOBIIGHO /1BA THITA OPYICHEHHUS:

a) BKPAIUICHHBIH, CBI3aHHBIN C IIEPBUYHBIM THTAHOMATrHETUTOM;

0) KWIbHBIN, CO MITOKBEPKAMH MEJIKUX KPYTOMAJAONINX KU (OPCTEPUT-MArHETUTOBOTO COCTaBa
(T. e. IO BO3pacTy 3TO KapOOHATUTOBBIM 3TaIl). ECTECTBEHHO, BCTpeYaeTCs M CMEIIaHHBIN THII.

[Toncu€T mpOTHO3HBIX pecypcoB A0 TTyOouHbr 300 M:

Boprosoe Pynst Conepxanue Koaddurment
conepxanue Fe . % MIIpA. T. Fe . Bpyze, % PYAOHOCHOCTH
1-i BapuaHt 10 1,5 14, 6 0,94
2-i1 BapuaHT 15 0,46 19,1 0,20

Bcs mutomane pa3BUTHS pyAHBIX OJTHBHHUTOB 3aCTPOEHA TOPOACKUMHU KBapTaIaMH.

W3 pymHBIX ONMMBUHUTOB C (OPCTEPUT-MATHETUTOBBIMH KWJIAMH MAarHUTHOW ceraparieii moy-
YEH KOHLIEHTPAT C COAEpKaHUEM Feom — 63,8%; TiO, — 2,42%; Ni — 0,08%. W3 pyaHbIX OJIMBUHHUTOB C
MEPBUYHBIM (BKPAIJICHHBIM) MAarHeTUTOM KOHIIGHTPAT TOJYYHJICS HECKOIBKO WHBIM: Feom_— 59,9%;
TiO2 —3,70%; Ni—0,17%. BbIxoa KOHIIEHTPATOB OT pybl coctaBmi 12—16%, u3Bneuenue F S 52—-62%.
W3 MarHeTUTOBOTO KOHIIEHTPATa C MOBBIIIICHHBIM COJIEP>KaHUEM HUKEIS METOIOM HU30MpaTeIbHOTO BOCCTa-
HOBJICHHSI B 3JICKTPOIIEYax MOTydeH heppOHUKEIH C COAepKaHUEM HUKETIS 10 5% W CTaTbHOM MOy IPOIYKT
(BepmwauH u mp., 1974).

12.2. Jlecnas Bapaka

TuraHOMarHeTUTOBBIC PYIbl 00pa3yrOT cepHio CONMKEHHBIX CyOmnapaulelbHbIX 3ajieKei B I0To-
BOCTOYHOW WacTu MaccuBa (puc. 9). O0mas mimHa pyaHOW 30HBI — OKOJIO 2 KM IpH ImmpuHe 10 0,5 KM
(BMecTe ¢ «ImpocCiosMmn» c1abo OpyIeHENIBbIX OMWBHHHUTOB). [lajgeHue 30HBI (IO 3aMepaM IMOJIOCYATOCTH )
HaIpaBJICHO K UEHTPY MaccuBa noj yriiom 60—85°.

PynHble ONMMBUHUTEI M3BECTHBI C MOMEHTA OTKPBITHA MaccuBa, T. €. ¢ 1936 . B 50-x romax B 3TOM
YaCTH MacCHBa C MOMCKOBO-KAPTUPOBOUHBIMH LIEJISIMU MTPOIIEHO MHOXKECTBO LIYP(OB MO CETH MPUMEPHO
100%100 M, kK TOMY k€ 37IeCh U3BECTHBI M CKaJIbHBIE BBIXO/IbI PYIHBIX OJMBHHUTOB. YacTHYHO pyaHas 30Ha
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BCKpBITA W KaHaBaMu 10 mipodmrsam gepe3 100 m. bypennst ve 6pu10. B 1976 . B paMkax TeMaTHueCKuX
uccienoBaHuil pynHeiMu onuBuHUTaMH 3aHuMaics FO.A. Cononos (JIeHWHTpaACKuii TOPHBI WHCTHUTYT),
KOTOPBIM COCTaBJICHa KapTa (aKTHYEeCKOro MaTepuala u cxemaTrhuueckas reonkapra macmrada 1:5 000 (na
OCHOBE TIEpEeIOKYMEHTAIIMU CTAPhIX TOPHBIX BEIPAOOTOK M MapLIPYTHBIX TOUCKOB). CONOMOBBIM BBIACIICHBI
JIBa OCHOBHBIX THIIA PYII:

a) THTAHOMAarHEeTUTOBBIE MTOJIOCYAThIE PYIHBIE OJTMBUHUTHI (ITPEe0OTaIal0IHi THTI);

0) IepOBCKUT-TUTAHOMArHETUTOBBIE PyAbI, ciaratomme y3kue (10 20-25 M) npoTsKEHHBIE TIOJI0CH
Cpein MarHeTUTOBBIX PYA.

[o nanneiv B.A. AdanacbeBa (kotopsie FO.A. Cononos npuBOIuUT B CBOEM OTUETE ) CpeJHEE COACPKAHME
MarHeTHTa B pyziax coctasiser 42%, onuBuHa — 54%, nepoBckuta —2%. B nepoBCKUT-TUTaHOMAarHETUTOBBIX
pyznax cpenHee KOTUIeCTBO 3TUX MUHEPAJIOB COCTABIISAET, COOTBETCTBEHHO, 26; 47 1 26%.

Cpennue conepkaHusi OCHOBHBIX KOMIIOHEHTOB B pyze u MuHepanax (%)':

Pyna' Marnetur | OnuBUH
SiO, 21,5 0,4-1,6 oKoJ10 40
TiO, 5,3 9-12 0,1-0,4
Fe O, 25,2 46-50 2-2.3
FeO 16,3 29-30 8-10
MgO 28,2 5-7 46-48
NiO 0,2 0,15-0,28 | 0,12

Cepnl 1 pocdopa nmpakTHIECKH HET (B HEKOTOPBIX 00pasmmax oOHapyKHBAIOTCS IPUMECH ITHX DJIIEMCHTOB
B KOJIMYECTBE MEPBBIX COTHIX J0JIeH mpouenTta). bopo3noBoe onpoboBanue kaHaB U 1yphoB HE MPOBOAU-
JIOCh, IO3TOMY O KQYECTBE PyJI MOXKHO CYJUTh TOJIBKO 110 IAHHBIM, IPUBEAEHHBIM Bbiie. Conepxanne Fe .
0 3TUM JaHHBIM cocTaBisieT 30,3%, B TOM ducie keae3a, CBI3aHHOTO C MarHETUTOM — 0KoJ10 24%, conep-
JKaHHE Kese3a B MarHetute — 55—-58%. Takum 00pa3om, MECTOPOXKICHUE U3YUCHO KpaiiHe ¢1ado Jaxe Jis
TTOMCKOBOM CTafuH (TTIaBHBIM 00pa3oM, U3-3a OTCYTCTBHS OOPO3I0OBOTO OIIPOOOBAHHSI).

B oxTs16pe 1976 1. 3amagno-Konbsckoii I'PIT (b.B. AdanackeB) Obl1a oToOpana TexXHOJIOTHUECKas Ipoda
pyaHbIX onuBUHUTOB BecoM 10 1. [Tacnopr e€ mpunoxen k otuéry 3./1. [lypeickuna (1977). Xumuueckuii co-
CTaB pyabl NpuBeAEH B Tabi. 6 (rpada 4), a aHaaM3bl MUHEPAJIOB U KOHLEHTPAToB — B Tabmn. 20. Beixoxn tura-
HOMarHeTUTOBOTO KOHIIEHTpara cocTaBui 33%, a onuBUHOBOTO — 57%. I1o nanneiM MHCTHTYTA METaIUTyprun
VYpanbsckoro HaydHOTO ieHTpa (Bepumaus, 1978) B THTaHOMarHeTuTe 00HAPYKEHBI BPOCTKH HJIbMEHHTA Pa3-
mepom 0,02—0,005 MM u cynbhumos xenesa pazmepom nopsaka 0,001 MM, ¢ KOTOPBIMU TIPEATIOTOKUTEITHHO
CBSI3aH HUKEJb (MM 9acTh er0). [1o 3TiM ke TaHHBIM cofiepKaHke OIMBUHA B KOHIIEHTpATe cocTaBiseT 5—7%,
HO 3Ta LuQpa SABHO 3aBbIIICHA, HCXOAS U3 KOJINYECTBAa KPEMHEKUCIOTHI (cM. Tabm. 20, rpada 1).

[Ipu nabopaTopHBIX IUIaBKaX KOHLEHTpATa, Cpa3y BO3HMUKIN TPYAHOCTH, KOTOPBHIX HE OBLIO Ha
KoBnope, 1 ipexxie Bcero n3-3a OOJbIIOro KOJMUECTBA B IIUTAKAX TYTOIUIABKUX OKCHIOB TUTaHa M MarHusl.
B npunnumne ceaexTUBHOE BbIIEICHNUE U3 JAHHBIX KOHIIEHTPATOB AJIEMEHTOB-TIPUMECEH, BKITIOYasi HUKEb,
BO3MOXKHO, HO HEOOXOIMMBI TOTIOTHUTEbHbIE UCCIIEIOBAHIS, HA KOTOPHIE B TO BPeMs HE HAIIIOCh CPEJICTB.
[To MHEHHUIO METaTyproB, IPUMECH OJIMBHHA B KOHLIEHTPATE CJIIEAYET CBECTU K MUHUMYMY.

F0.A. CononoseiM B 11 npo6ax pa3iu4YHBIX OJMBUHUTOB, B TOM YHCJIE PYIHBIX, @ TAK)KE B MarHETH-
TOBBIX KOHLIEHTPATax ONpPeesICHO coepKaHue IaTHHOUI0B. KoarmuecTBo miiaTHHbI B Tpodax KojieOsieTcst
ot cieno 1o 0,7 r/T (B KOHIIEHTpare), mauiaaus — ot cieaoB 10 1,4 r/T. JJocCTOBEpHOCTh aHAU30B, 110
mHuenuto CosnoroBa, Hu3Kasi. B ero ke otuére nmpusenens! ganneie JI.b. Auronosa (1972 r), cyas nmo xoto-
PBIM KOJIMYECTBO IUIATUHBI U NAJIagusl B runepbasurax JIecHON Bapaku HE MPEBBIIIAET COTHIX J0JEH I/T.
HecomHEHHO, 4TO 3TH HCCIeA0BaHMsl HEOOXOANMO MOBTOPUTH Ha COBPEMEHHOM J1a00PAaTOPHOM YPOBHE.

Jiist OLIeHKHM MPOTHO3HBIX PECYPCOB PYIHBIX OJIMBHHHUTOB MPHHATHI TAKHE HapaMmeTpbl: [UIMHA PYA-
Hol 30HBI — 1500 M, cyMMapHasi MOLITHOCTb PYIHBIX TeJl B ItaHe — 250 M (3a BBIYETOM «IIPOCIOEBy» ciado
OpYIIEHETIBIX OJTMBUHUTOB), 00BEMHBIN Bec — 4. KonmmuecTBo pyast Ha 100 M yrimyOKy P 9TOM COCTABIISIET:
1500%250%100%4=150 miH. T. COOTBETCTBEHHO, A0 TTyOnHBEI 300 M IPOTHO3HBIE PECYPCHI COCTABSIT OKPY-
ménHo 0,5 MIpA. T pyabl.

! Cpennee u3 7 aHanu30B MTY(GHBIX POO.
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Tabauna 20. XuMudeckuii COCTaB MHHEPAJIOB ¥ KOHIIGHTPATOB M3 PYIHBIX ONMMBUHNTOB JlecHoii Bapaku (Bec. %)

MarueTutoBsiii ONMBUHOBEIHA
KommnoneHTsI TrranomarseTHr KOHLIEHTpar Oupin KOHIICHTpAT
1 2 3 4
Sio, 1,40 1,54 39,80 38,49
TiO, 11,75 10,23 0,36 0,91
ALO, 2,33 2,80 0,30 0,31
Fe,0, 46,38 45,43 2,02 0,44
FeO 29,71 29,87 8,09 9,84
MnO 0,32 0,14 0,13 0,19
MgO 7,20 8,44 48,21 46,51
CaO 0,42 0,26 0,70 1,46
K,0 0,039
Na,O 0.037
Cr,0, 0,42 0,234 0,002
V,0; 0,08 0,018 0,003
CuO 0,004
CoO 0,018
ZnO 0,044 0,004
Ni 0,16 0,171 0,10 0,100
S 0,033 0,004
P 0,046 0,004
HO 0,100
H,O0" 0,64
CO, 0,100
ILILIIL 0,59
CymmMma 100,17 99,26 100,32 99,18
Fe . 55,64 (paen) 54,12 7,98 (paen)

Jlaboparopust KOAH CCCP (1976 1), rexnonorundeckast mpoda Ne I-JIB.

[Ipumeuanue: B Tabnunax, npuBenéuubx B otuére IlypbicknHa (1977) Mo HEMOHATHBIM ITPUYMHAM [IOKa3aHbI HE BCE
KOMITOHEHTBI, a COJICp)KaHHsl HEKOTOPBIX HE COMBAIOTCS C JAHHOM TaOJIUIIeH, COCTaBICHHOI Ha OCHOBE TOJUIMHHUKA
nacropra.

Colpbé 0113 MAZHE3UATILHBIX 0ZHEYHOPO8

12.3. KoBnop (ceBepHast 4acTh OJJMBUHUTOBOIO siApa)

3HaYUTEIbHAS YaCTh OIMBUHUTOBOTO sipa KoBIopckoro MaccuBa 3acTpoeHa rOpoJICKIMH KBapTalia-
MU, HO CEBEpPHBIN (MIAHT JOCTYTICH IS Pa3BEIIKH U TIOCIEIyOIIel OTpaOOTKH.

[TepBuyHBIME MUHEpAIaMU OJUBHUHUTOB SBISIIOTCS oMuBUH (81-92%) u marnetut (3—8%). K mo3n-
HUM MHUHEPAJIaM-IIPUMECSIM OTHOCSATCS (DJIOTOIUT, MUPOKCEH, aM(DUOOJIbI, IEPOBCKHUT, anaTtuT u ap. CBepxy
CKaJIbHBIC OJTMBUHHUTHI MIEPEKPHITH KOPOI BRIBETPUBAHIS MOIITHOCTEIO 10 S0 M, B KOTOPO# OHH TIpeBpartie-
HBI B OypyIO JIpECBY, HO U3MEHEHHS B XMMHYECKOM COCTaBE OJIMBHHA KOP BHIBETPHUBAHUS B IEJIOM HE3HA-
YUTENHHBI (JIUIIH 10 TOHKAM TPEIIMHAM U C TIOBEPXHOCTH OTMEYAETCs 3aMEeIICHHE OJIUBUHA CYHTYIUTOM).
Cpennsisi MOIIHOCTh MOPEHBI, IEPEKPHIBAIOIICH KOPBI BEIBETPUBAHUS, COCTABIAACT 4 M.
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Kaprep pynnuxka XKenesznsiit OAO Kosnopcekuit 'OK
(KoBmopckoe 6amnenenT-anaTuT-MarieTATOBOE MECTOPOXKICHUE ).
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Puc. 44. T'eonmoruueckasi kKapra KapOOHATUTOBOTO sJIpa
MaccuBa CaJtaHiarsa.
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Taoauna 21. Cpeqanii XUMHYIECKHNA COCTaB CBHIPhS JJI MarHe3HaIbHBIX orHeynopoB KoBnopa

KommoHeHTHI CKabHBIC OMIMBUHUTEI CepneHTHH-OlMBHHOBEIC
KOpBI BBIBETPHBAHUS

MgO 42,99 40,18
CaO 1,27 1,78
Sio, 37,44 35,87
FeO 9,06 8,98
Fe,O, 4,61 6,62
ALO, 0,86 1,19
Ni 0,138 0,129
IL.ILII. 1,48 2,78
CO, 0,87 0,96
TiO, 0,22 0,28
Cr,0, 0,19 0,17
MnO 0,42 0,45
K,0 0,48 0,12
Na,O 0,19 0,27
PO 0,19 0,29
Cymma 100,41 100,07
O0BéMHBII BeC 3,26 2,88
Cpennee 3HaYEHUE MOTYTICH:
MgO/SiO, 1,15 1,12
MgO/Fe,0,+FeO 3,14 2,57

[Ipumeuanue: Jlanusie B3sThI U3 npotokosa ['K3 o yrBepkaenuto 3anacos (Ne370 ot 29. 03 1996 r).

TexHonornueckrue UCCIe0BaHus OJIMBUHUTOB KaK MarHe3WalbHO-CUIIMKATHOTO CBHIPhS AJIS IPOM3-
BOJICTBa OrHEYIOopoB ( Tabi. 21) 6butn HadaTel B 1986—1987 rr. Ha TpEX mpobOax OJMBHUHUTOB, OTOOPaHHBIX
MIPY BCKPBIIIHBIX Pad0TaxX Ha BEPMUKYIUT-(QIOTOMTOBOM Kapbepe. McciienoBanus poBOIMII ONBITHBIH 3a-
Box Beecoro3noro mHCTUTYTA OTHEYTOpoB (T. bopoBu4m). B 1988 1. orHEyHOpEI M3 KOBIOPCKHUX OJINBHHUTOB
ObUIM MCHBITaHbI B IPOMBILIICHHBIX YCJIOBUAX HAa OCKOIBCKOM 3JIEKTPOMETAILTYPrHUeCKOM KOMOUHATe U
komOuHare «Ceseponukenby. B 1989 1. mpoda Becom 400 T Obiia HanpasieHa B I. boposuum, a mpo6a Becom
700 T — nHa [TaHTeneiMOHOBCKMI 3aBOJI OTHEYNOPOB. B nTore nepeuncieHHbIX NCCiIe0BaHuil:

e ompenelneHbl OCHOBHBbIC (DM3MKO-TEXHWYECKHE CBOWCTBA H3MENWH, OTBEYAIOIIMX CTaHIAPTY
CDB 5366-85 1 mpeBoCXOAAMMX O TPeAeTy MPOYHOCTH Ha CHKaTHe U TEPMOCTONKOCTH aHaJo-
THYHYTO TIPOAYKIIUIO U3 TyHUTOB;

®  M3TOTOBJICHBI M MCIIBITAHbI OIBITHO-IIPOMBIIIJICHHBIE TAPTUN (POPCTEPUTOBBIX OIHEYIIOPOB B (by-
TEPOBKE CTaJePa3IMBOYHBIX KoBIIeH 1 QyTepoBke neueit CKB-892 nis BIIaBky aHOIHOTO HU-
KeJs U 1edei Ui 00Kura 1eMeHTa;

®  BBIABICHBI BO3MOKHOCTH HCIIOJIb30BAaHHUS OJIMBUHUTOB B Kau€CTBE CHIPbs JJIs1 IPOMU3BOJICTBA OT-
HEYIOPHBIX (POPMOBOUYHBIX IOPOIIKOB B JINTEHHOM TPOU3BOJICTBE.

B mporecce ONMbITHO-NPOMBIIUIEHHON TOOBIYM KOBIOPCKHE OJIMBHHHUTHI OTMPABIsUIMCH Ha Yepe-
noBenkuit 1 HoBonumnenkuit metamryprudeckue komMOnHarel. 3a 1993 — 94 rr. no6sito 22,7 THIC. Ky0. M
OJINBUHUTOB (TIIABHBIM 00pa3oM, M3 KOp BBIBETPHUBAHWS ), B TOM YUCHE 33,3 THIC. T KOHAUIIHOHHOTO CHIPHSI.

Mecropoxenue pa3BenaHo ckBaxkuHamu no cetd 100200 m. boproBoe copepxkanue MgO ans
CKaJIbHBIX OJIMBMHUTOB — 40%, 11st BeIBETpEnbIX — 37% npu copepxanuu Al O, n CaO ue 6omnee 2% raoic-
0020, a IOTEPb NPHU MPOKANMBAHUK — HE Oonee 2,2% 11 cKalbHBIX U 4% Ui BeIBETpEnbIX. [1oCKOIbKY
001X TpeOOBaHU K KaueCTBY MarHe3uaIbHO-CHIIMKATHOTO CBIPbs HET, 17151 KOBAOPCKOTo MECTOPOXKICHHS
ObUTH pa3pabOTaHbl TEXHUYCCKUE YCIIOBUS Ha CKallbHBINM OMUBUHUT (TY 21 — 0281921 — 26 — 94) u Ha BbI-
BeTpensie pasHoBUAHOCTH TY 21 — 0281921 — 25 — 94). M1 ycTaHOBJIEHBI:
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* OCHOBHBIE KOMIIOHEHTBI, ONIPEENAIONIME OTHEYNOPHOCTH chipbsi: MgO, CaO, SiO,, Fe,O,, FeO,
ALO,, Ni, notepy 1py MpoKaIMBaHUHU (Ha 5TH KOMIIOHEHTBI aHAJU3UPYIOTCS PAIOBBIE IPOOKI);

*  BTOPOCTETIEHHbIE, ONPEETAeMbIE B rpymnoBbix npobdax: TiO,, Cr,0,, MnO, K 0, Na,0O, CO,, P,O..

banancosvle 3anacwl, man. m: kareropusi B kareropus C,
BriBerpernbie (ceprneHTHH-0JINBUHOBBIC) TOPOABI 28,2 34,6
CkaJibHbIe OJTUBUHUTHI (710 T71. 150 M oT moBepx.) 65,0 162,0

FOCYI[apCTBCHHaﬂ KOMHCCHsI, B YaCTHOCTH, OTMCTHJIA: «Kauecmeo Koedopcmtx OJIUBUHUMOB 6 CpaeHe-
HUu c dyHumaMu 8 BHAUUMEbHOLL CMeneHu eblucpovleaem U3-3d HUKUX nomepsb npu npoxaiueanuu, 4mao sAe6J-
emcs UX 8AMNCHbIM MEXHOIOCUYECKUM C@OZZCI’)’I@OM, NO360JANOWUM NPUMEHANb 0e30001CU208bIe MEXHOLO2UUY.

12.4. Xa06o03épckoe mecTtopoxaenue (Jlecnas Bapaka)

OtkpeiTo B 1936 1. bespyanble mouTH MOHOMUHEPATbHBIC OJMBHHUTHI 3aHMUMAIOT IUIOMIAh OKOJIO
3 KB. KM, HO JICTaJIbHO U3YYEH JHUIIH ydacTok pazmepoM 400x400 M, pacmoio>KeHHBIM Ha TIOJIOTOH BO3BBI-
IIEHHOCTH C TPEeBbIIeHHueM Haj ypoBHeM 03. b.Caiirozepo 2343 m (abc. ormeTku ygactka 150-170 M, a
ypesa Bonbl—127 M). PaccTosiHue ot rpanun yyactka g0 6epera ozepa S00-600 M. 3amachl OJTMBHHUTOB KaK
CBIPbs U1 MarHe3uajibHbIX OrHEyNnopoB BOepBbie yTBepkaAeHbI ['K3 nporokomaom Ne 2284 ot 16. 05. 1941 1.
(8 To Bpems emé BK3) n BropuuHo mociue 1opa3BeKy U IPOBEICHHS MOTYIPOMBIIUICHHBIX TEXHOIOTHYE-
CKHX HccienoBaHui — mpoTokosioMm Ne 2148 ot 08. 02. 1958 .

O06BEMBI pa3BeIOYHBIX padoT:

a) bypenwne: 24 cks. mmyounoit 10-50 m;

0) ['opHbIe paboTHI: 1Be MarucTpaibHbIe KaHABBI CYMMapHOU [UTMHOM 560 M, ceprst KOpOTKHUX KaHaB,
63 mrypda, 4 TpaHIen TTyOUHOM 10 3 M JUIsT 0TOOpA MOITYTPOMBIIIIICHHBIX TPOO0.

MoImHOCTh BaTyHHO-TIECYaHO-TIIMHUCTBIX OTJIOKEHHUH, TEPEKPBIBAIOIINX OJMUBUHHUTHI, KOJIEOIETCs OT
0,1 mo 2,5 M, cocTamisisi B cpeHeM Ha pa3BeaanHoM ydactke 0,85 M. KonnuecTBo BamryHOB B MOpPEHE J0-
cturaet 50-60%, pasmep ux ot 0,2 1o 1,5 m. Ilo cocTtaBy 3T0, B OCHOBHOM, THEHCH 1 MUTMAaTUTHL. Kopbl
BBIBETPUBAHUS Pa3BUTHI cl1abo (cM. TimaBy 9). [1o mpubiau3nuTerpHOMY MOACYETY Macca AC3UHTETPUPOBAH-
HBIX OJIMBUHHUTOB He mpeBbimaeT 10% pa3BegaHHbIX 3amacoB. [lo XuMcocTaBy M OrHEYIOPHOCTH BBIBE-
TpeJble OJMBHHUTHI HE OTIMYAIOTCA OT CKaJbHBIX. B TO ke BpeMsi CyHI'YIHUTOBBIC JKUJIbI PE3KO CHIKAIOT
KauecTBO ChIpbs. [laske HEOONbIINE MPUMECH CYHTYJIUTA B TPOOIEHOM OJMBHHUTE 3aMETHO YBEITUYHBAIOT
KOJIMYECTBO MOTEPh TP MPOKAINBAHHH, SIBIISIOIIUXCS BPETHON MPHUMECHIO.

MuHepanbHbIA COCTaB OIMBUHUTOB (00BEMHBIE %): OUBUH — 95-98; pynHbIe MUHEPAIBI (THTAHOMAT-
HETHT, TEPOBCKUT) — 2,0-3,4; MUHEPAIIBI-TPUMECH TIPEICTABICHBI (PIIOTOMUTOM, TPEMOIUTOM, ITMPOKCEHOM,
JIMMOHHMTOM, KapOOHATaMH, CYHTYJIUTOM, THAPOCIOaaMu. MonekyspHslii coctas onuuna: Mg, SiO, (dhop-
crepurt) — 89%; Fe,Si0, (basut) — 11%. Xumuueckuit cCocTap OMMBMHUTOB IPUBEIEH B Tab. 6 (rpada 5).

1955 1. na IlanTeneiMOHOBCKUI 3aBOj HanpasieHa poda BecoMm 940 1, a Bo BHMHMO (1. XapbkoB)
— mpo6a Becom 20 1. Pazmep KyckoB onuBUHHUTOB B mpobax coctasisut S0-250 mwm. ITo nanaeiv BHUHUO
cocTaB MpoObI, TOCTYNUBIICH HA 3aBOJI, Cleaytommii (Bec. %):

Si0, - 36,6%; Cr,0,-0,31;

(ALO,+TiO)) - 1,7; NiO - 0,51; (3aBbIIIIeHHE = BTPOE)
Feom_ B nepecuére Ha Fe, O, — 16,8; MnO - 0,51;

MgO —43,14; CaO - 1,35.

m . 1. — 0,76;

Ha 3aBoje ObLTH M3TOTOBIIEHBI JBE MapTHH (OPCTEpUTOBOTO KHpruda Mapku P-4 (370x150x75 mm)
C BBEJICHHEM J00aBKHA MarHe3uToBOro rnopomka ot 15 mo 25%. Bec mapruit — 95 u 345 1. Kupnuu uc-
MOJIL30BAJICS /ISl HACAJKU pEreHepaTopoB MapTeHOBCKUX nedeid. OrneynopHocts — 1750°C. McnbiTanus
€ro MPOBEACHBI HA 3aBO/Ie «3amopokcTaib B 1956 1. Kupmnuu npocrtosn 1086 maBok U mokasal JIyqIryio
CTOHKOCTb, HEXKEIIN OTHEYTIOPHI U3 ypalbcKoro AyHuTa. Hanbomnee kauecTBeHHBIE (POPCTEPUTOBBIE U3AEITHUS
MONYYMIIMCH TIPY TTPUMEHEHUH 3€PHOBBIX MacC ¢ MaKCUMalIbHOW BEJTMUMHON 3€PEH ONMBHHUTA 3 MM U 00-
sKkure uznenus npu remmeparype 1600°C.
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ConepxaHue XUMHUSCKUX KOMIIOHEHTOB TI0 BBIPAOOTKAM M OJIOKaM BBIYHCIICHO CpeaHeapu(pMeTH-
YECKMM METOIOM. BBIXO1 KOHAMLIMOHHBIX ONMBUHUTOB (T. €. 32 BEIYETOM CYHTYJIUTOBBIX JKHJI) ONPEACIEH
CTaTUCTUYECKU JTMHEHHBIM CIOCOOOM IO KaXKI0W pa3BenodHOi BeipaboTke. OObEMHBIN BEeC OMMBHHUTA B
uenuke paseH 2,84 1/ky0. M. Ha Hamm B3msin, oTa nudpa 3aHmKeHa, a KOJNUYeCTBO 3aMEPOB HEZOCTaTOYHO.
OObEMHBIN Bec ompenesiéH Beero 1mo S npodam u xonebnercs ot 2,5 1o 3,3. Takoit pazdpoc HEIOMyCTHM,
a HIDKHUE TIpeIeITbl 3HAYCHUH MOyYHIINCh MEHBIIe, YeM Y THEHCOB (yIeNbHBI BEC OJMBUHUTA COCTABIIS-
€T OPUEHTHPOBOYHO He MeHee 3,3). 13 moacuéra OanaHCOBBIX 3al1acOB MCKJIIOYEHBI BBIPAOOTKH, BCKPbIB-
[IME CHJIBHO CYHTYJTHTH3UPOBAHHBIC TIOPO/BI C BBIXOJOM KOHIUIIMOHHOTO OJMBUHUTA MeHee 55%. 3amackl
no xareropusiMm A u B moncuutanst 1o ropusonta 140 m (10-20 M 0T MOBEpXHOCTH), YUUTHIBAsI [TyOUHY
OOJIBIITMHCTBA Pa3BEIOUHBIX CKBaXHH. Beero BeiieneHo 8 moncuérHpix OmokoB. Kpome Toro, 'K3 obsizana
aBTOPOB BBIJIEIUTE €IIE ceputo O0KoB Kareropuu C, B MOJIOCE IKCTPANOIALMU. XapaKTePUCTUKA UX B
OTYETE OTCYTCTBYET U €CTh TONBKO B mpoTokonie ['K3. Beixoa KOHAMIIMOHHBIX OJMBHHHUTOB B CPETHEM II0
MECTOPOXKICHUIO cocTaBUI 77%.

IIporoxonom I'K3 Ne 2148 ot 08. 02. 1958 1. mo coctosnuto Ha 01. 01. 1957 1. yTBepKIeHBI ClEIyI0-
IME 3arackl OJJMBUHUTA (THIC. T):

kareropust A — 453
kareropust B — 1236
kareropus C, — 8035

ABTopamu 0Tu€Ta TNpeiokeHa pa3paboTKa OJMBHHUTOB KapbhepoM C BBICOTOW ycTymoB 10-12 m
(mBa ycryna). CyHTYIUT JO/DKEH OBITH OTHEIEH OT KOHIUITHOHHBIX OJIMBHHHUTOB. [Ipy 0TOOpE TEXHOIOTH-
YeCKOW TPOoOBI MPUMEHSITACh PyYHas pa30opKa TOPHOM MacChl, HO TIPU 3TOM OTMEYEHO, YTO 3HAYUTEIhbHAs
4acTh CyHTYJIUTA OTXOWJIA B OTBaJbI ¢ Menoubto (Pppakmus 0-50). KonmnyecTBo HEKOHIUIIMOHHOTO OJIMBU-
HHUTa COCTaBIIsIET B cpefHeM 23%, KpoMme Toro, oxkuaaercs npuMepHo 15% onuBuHHTOBOM Menoun. Takum
00pa3om, BBIXO/ KOHJAUIIMOHHOTO TOBAPHOTO OJIMBUHUTA COCTAaBUT 60—65%.

PazpaboTka mMecTopoXXaeHHUST Hadara HeOOmpImuM KapbepoMm cmiaMu OAO «Keme3zobeToHHBIC H3-
nemus» (1. [lomsapuasie 3opn). poOnEéHblii OTMBUHUT OTIPABISUICS HA UepenoBenKnii MeTaTy prudecKuil
koMOuHart. [loHavyanmy BCE 110 HEIIOXO0, HO 3aTeM B CBSI3H C OTCYTCTBHEM Y 3aBoja ()MHAHCOBBIX CPEICTB
(a moxoxe, ¥ OmbITa TOPHBIX paboT) NOObIYa mocTeneHHO 3aryxana u B 2001 r. mpekparmiach BOBCE.
B mapre 2003 r. 3aB0oj1 ObLIT OOBSBICH OAHKPOTOM, a JIMIICH3US Ha JJOOBIYY aHHYJIMPOBaHA.

Ileposckum-mumanomaznemumosguvie pyosl

12.5. A¢ppuxkanga

Mecrtopoxnenue pacronokeHo B [lonspHo3opuHckoM paiioHe MypmaHckoit obmacta B 1,5 kM oT
KeJle3HOopoxKHOU cTaniuu Adpukanma OktsOpsckoi k. a. [lnomanas Mmecropoxaenus — 0,77 KB. KM U
MPUYPOYCHO OHO K BHYTPEHHUM YacTsiM MaccuBa (puc. 8 u 12). AOcoiroTHBIE OTMETKH ydacTka | ouepe-
1 oTpaboTku cocTaBisioT 220-230 M. MakcuMallbHbIE BBICOTHBIE OTMETKH (273 1 289 M) pacmoaoKeHbl
4yTh IOKHEee ydacTka. XKemesnas gopora u JIDII mpoxomar no 6epery Xab03€épckoii ryOsl — HEOOIBIIIOTO
3anmuBa B I0OKHOH "acT o3epa Mmanapa. AOCOmOTHAs OTMETKA ype3a Boabl B Xab03&pckoii ryde—127,5 m.
[Ipuneraronye K y4acTKy TEPPUTOPHU € aOCOMOTHBIME OTMeTKamMu 160—190 M B 3HaUNTENBHON CTElCHH
3abonouensl. Ha 6a3ze 3amacoB MmecTopoxkaeHus B 50-X rogax mpouuioro Beka BEIpoc padounii mocénok ¢ Ha-
ceJieHneM 2 ThIC. )KHuTesel. B IByX KniomeTpax oT mocénka, HemocpeACTBEHHO OKOJIO CTAaHIIUH, TOCTPOCHBI
oborarutenpHas (hadpuka, TPOOMIBHBIN I€X, OTEICHHUE CYITKA KOHIICHTPATOB, KOTEIbHAs, TIOABE3THBIC
KEJIe3HOOPOXKHBIE MyTH, OyHKEpa rOTOBON MPOLYKLNH, IIOMELIEHHUS] TPAHCIIOPTHBIX CIIYKO, JJIEKTPONOI-
CTaHLIMH, aIMUHUCTPATHBHBIC 3aHMS, a B 3 KM 3anagHee padpuKu co31aH OTCTOMHUK. DIEKTPOCHAOKEHHUE
ocymectBisuiock oT I'9C «Husa-1», pacnonoxxennoit Bonu3u r. [lonsipasie 30pu. ABTOomopora coeAnHseT
noc. Adpukanga ¢ mocce Mypmanck—Cankt-IlerepOypr u paifoHHBIM LeHTpoM. PacuérHas mpousBoau-
TeTbHOCTE adbpuku — 0,5 MITH. T pyabl B To1 (WU 85 THIC.T MepOBCKUTOBOTO U 100 THIC. T THTAHOMATHETH-
TOBOTO KOHIICHTPATOR).

JoObrua pynsl — oTkpeiTast. Kapeep Haxomuics B skcruryaranuu ¢ 1956 mo 1958 rr. [IpoektHbie ma-
paMeTphl Kapbepa:

— muHAa 1o noBepxHocT — 380 M, o 1y — 270 M;
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— IIUpUHA 110 ToBepXHOCTH — 180 M, 1o gHYy — 90 M;
—iryouHa — 50 M, T. €. 10 otMeTKH +170 m;
— BbIcOTa ycTynoB — 10 m.

Paboune ropu3oHThl Hameuyanuch Ha otMeTKax 220, 210, 200, 190 u 170 m. T'opuzoHT +220 M BCKpBIT
noiHocThio. [1o Hemy npolifeHa pa3pe3Hast TpaHiies, i3 KOTOPOH MOTYT BECTHCh OUHMCTHBIE paboThI. 3amackl
Obutn yTBepkaeHbl B 1951 . mporokonom BK3 Ne 6851.

B 1957 1. mymiena B ctpoit o0orarurenbHas Gpadprka, BHITYCKaBIIas HEOOIbIINE MAPTHH MTEPOBCKH-
TOBOTO KOHIIeHTpara. Crpoca Ha TUTAHOMArHETUTOBBIM KOHIIEHTpAT He ObuT0. Ilo pasHBIM mpuYnHAM co
BPEMEHEM yTajl HHTEPEC U K IEPOBCKUTOBOMY KOHLIEHTPATY.

B 1972 r. 3anachl mepoBCKUTOBBIX pya ¢ OataHca ObiH cHATHI. Kakoe-To BpeMst AdpuKkaHIOBCKOE Py-
JOYIpaBJIeHUE 3aHUMAIOCh 00OTallleHHEM IPUBO3HBIX MEIHO-HUKEIEBbIX pya (1o 1982 1), 3aTeM HHCTUTYT
MexanoOp (. Jlenunrpan) cosnan Ha 0aze pynoynpasienus «Konbckuii Gunuan uacTuTyTa MeXaHoOp»
(KOUM) ¢ uenpio mpoBeaeHs] YKPYITHEHHBIX TEXHOJIOTUYECKUX HCCIEOBAHNN 000TaTUMOCTH PyX pas-
JMYHBIX (B TOM YHCJIE U HOBBIX) MecTopokaeHuil Konbckoro n-osa u Kapenuu. OpHako U 3TO HalpaBiIeHUe
0Ka3aJI0Ch B UTOTE€ HEPEaIN30BaHHBIM, a OIbITHAsE oOoraruTesbHas ¢padprka ¢ HOBEHIINM 000pyIOBaHUEM
JEMOHTHPOBAHA.

['paHuIBl MECTOPOXKICHHS ¢ BMEIIAIOIIUMH ITOPOAAMH HOCcTeneHHble. KOHTYphI pyIHOH 3a1exu Mo-
T'YT OBITH IPOBENICHBI TOJIBKO MO TAaHHBIM OTpoOoBanusl. Pa3Benka npoBeaeHa TOpHBIMU BbIpaboTKamMH (IIyp-
(bl, KaHaBbI) U BEPTUKAILHBIMU CKBaskuHaMu rryouHon 100—200 m. Onna ckBakuHa (Ne 32) npoOypeHa 10
rryOunsr 424,6 M 1 U3 pyn He BoiuIa (puc. 13). 3anmacel noacyutanbl mpu 60pToBOM copepxkanuu 5,4% TiO,,
CBSI3aHHOTO C MEPOBCKUTOM, U 7,6% Fe, cBf3aHHOTO ¢ THTaHOMAarHeTuTOM. B mepecuére Ha MUHEPaTHHBIN
COCTaB ATO O3HAYAET, YTO B Py/e MOKHO ObITh He MeHee 10% mepoBckuTa u 12% TUTaHOMarHeTHTa.

OcHoBHbIE nIeTporpapuuecKue THIIbI PyA IPEACTABICHbI KPYIHO3EPHUCTHIMUA MMUPOKCEHUTaMH (060-
nee 50%), am¢puOonM3NpoBaHHBIMH MUpOKceHUTaMu (21%), pelIMKTOBBIMH OJIOKaMU PYIHBIX OJMBUHHTOB
(9%), a Taxxe pynHBIMH IIelOuHBIMU TierMatuTaMu (12%). MakcumanbHble coiepskaHusl MEPOBCKUTA U
MarHeTuTa CBOMCTBEHHBI OIOKaM pyIHBIX onuBUHUTOB. Coneprkanne Fe B Hux cocrasmseT B cpenneM 18%;
TiO, (cBsazanHOTO € MEPOBCKUTOM) — 15%, a ¢ TUTAaHOMAarHETUTOM — 3,4%. KONM4€CTBEHHBIN MUHEPAIIBHBINA
coCTaB pya npuBeAEH B Tabm. 22.

Tabauua 22. KonuuecTBeHHbIH MUHEPAIbHBIN COCTaB OCHOBHBIX Pa3HOBUIHOCTEN MEPOBCKUT-TUTAHOMArHETUTOBBIX
pya Adprkanast (B 00bEMHBIX %)

OJIMBUHNTHI [MupokcenuTsl Kanprur-
Tunet pyn ampubdon- | Illenounsie
MenKo3ep- | mopdupo- | rpybo3ep- | MenKo3ep- | KpymHO3ep- ITHPOK- pynHbIC
Munepaibl HHUCTBIE BUJIHBIC HHUCTBIE HHUCTBIE HHUCTBIE CCHOBBIC TeTMaTUThI
TTOPOIBI
MarHerur 26,5 35,0 30,3 15,0 21,3 25,4 33,8
IepoBckuT 28,0 31,6 24,5 10,2 16,2 22,8 35,7
OnuBUH 38,3 30,3 32,5 0,5 1,3
[Tupoxcen 0,3 1,7 72,5 54,1 19,8 10,9
Cnronsr 2,0 3,1 2,5 3,0 7,6 5,1
Hedenun 0,3 0,6 1,4 10,1
Ampudon 0,8 32 19,9 2,6
Kanpuur 0,7 1,0 0,4
Anmnarur 1,1 0,1 0,2 0,1
Cden 0,1 0,3 0,6 0,5
Bro
CI/IJ‘[I]/;I)II;I;TI:I)Ie 4,9 8,5 0,3
[Hopnomut 0,5
Cymma 100,0 100,0 100,0 100,0 100,0 100,0 100,0
Egggg‘gfggo 20 5 2 58 147 73 35

W3 kaurn A.A. Kyxapenko u nip., 1965 1.
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Cpennee conepxanne Fe mo mecropoxnaenuto cocrasnser 12,5%, a TiO,, cizanHoro ¢ me-
poBckutoM, — 8,33% (T. e. 15% mepoBckuTa). B 10)KHOW 4acTH AeTanbHO pa3BenaH y4acTok I-if ouepe-
nu ¢ 3anacamu 1o kareropusam A+B+C, 34,3 muH. T pyasl 10 nryounsl 300 M, TOM YuMCIIe 10 KaTErOpUu
A—12,5mnn. T. CpeptHue conepKanust KOMIIOHEHTOB B py/ie Ha yuacTke [ ouepenn cocrasunu (%):Fe  —14,2;
TiO, - 12,03; (Nb,Ta),O, - 0,22; TR 0O, — 0,67; ThO, — 0,026. 3anacel CYUTAIUCH [0 TEM K€ KOHIUIHAM,
YTO W JJI BCEro MecTopoxjeHus. B cpeanem B pymax I ouepenu comepxurcs 14% meposckuta u 22%
TUTAHOMArHETHTA.

Cpennuii XUMHYECKUI COCTaB TUTaHOMAarHeTuTa mo 8 ananmsam (%)

Si0, - 0,69; FeO —29.45; MnO - 0,70;
TiO, - 7,94, Cr,0, - 0,09; NiO — Her;
ALO, - 1,33; CaO —0,40; V,0,-0,04;
Fe O,-57,26; MgO -2,42; TR,0, - 0,01

[Ipobnemamu oOoramenus pya Adpukanasl MHOTHE Tobl 3aHuMancs lopHbiii nHctutyT KOAH
(T.b. Haiidonos, 3./1. ITypeickun u ap.). B uHcTHTYTE pa3spaboraHa MarHUTHO-(IOTalMOHHAS cxema 000-
raiieHus ¢ 3aMKHYThIM BOJI0000POTOM. BBIXO/ MEpOBCKUTOBOTO KOHIICHTpara — 15—17%, THTaHOMarHeTu-
TOBOTO — OKOJIO 22% (04eBUIHO, 3T JaHHBIE TIOJTYYEHBI U Py C COAEPKaHUEM MUHEPAJIOB HECKOIBKO
BEIIIIE cpetHuX ). V3Bredenue nepoBckuTa — 10 85%, Turanomarsetnta — 10 95%. CocTtaB mepoBCKUTOBOTO
1 MarHeTUTOBOTO KOHLIEHTPATOB MpPUBEAEH B Tals. 23, a penkux 3eMellb B IIEPOBCKUTOBOM MPOAYKTE — B
Tabm. 24. XMMHUYECKUI COCTaB TIEPOBCKUTA 10 THUIIaM PyJ NpuBenEH B Taom. 25.

Tabauua 23. XuMU4YeCcKuil COCTaB KOHIICHTPATOB U3 Tabauua 24. CocraB pelKux 3eMeib B Ie-
MEPOBCKUT-TUTAHOMATHETUTOBBIX Pya Adpukanas! (Bec. %) | POBCKUTOBOM KOHIIEHTpaTe (OTHOCHUT. %)
(10 nanubM Toproro unctutyta KOAH CCCP 32 pasHbie rofbl)

KomnoHeHThI IIepoBCKUTOBBII MarueruToBblit JIAHTaH 19-22
Si0, 3,542 nepuit 49-53
TiO, 50 7-17,5 IPa3eoIuM 5,2-5.8
A1203 0,76 HEOTUM 17-18
Fe O, 1,4-1,7 Fe, 60-61 camapuit 1,8
FeO 1,2-1,35 oo CBPOIHIA 0,4
CaO 35 raJOMuHAR 0,9
MgO 1,8-1,9 Tepouit 0,08
K,0 0,1 JIUCIIPO3Ui 0,4
Na,O 0,8
PO, 0,03-0,2 0,015-0,03
Nb,O, 1,1

0,026

Ta,0 0,06
ThO, 0,08-0,3
TR0, 4
V,0q 0,10-0,12

M3 tabmuner 23 BUAHO, uTo coiepkanue ThO, B IepoBCKHTE BAPBUPYET B BEChMa IIMPOKKX MPEJIeNax.

' I3 «O0BSICHUTENBHOI 3amiCcKH K noacuéry 3amacos I ouepenu...» (M.C. Adanacbes, 1949 1) DTu ke TaHHBIC OMyOINKOBAHBI B
moHnorpadun «I'eonorust CCCP» (1958 )
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12.6. 3anaaubiil yyacTok maccuBa Byopusipsu

[1epOBCKUT-TUTAHOMAarHETUTOBBIE PYIbI (PYIHBIC MHPOKCEHUTHI) IMPEICTABISIOT COOOW cpelHe-
KPYITHO3EPHUCTHIE MACCHUBHBIC TTOPOJIBI C CUAECPOHUTOBON CTPYKTYPOH, MECTaMH MEPEKPUCTATIIN30BAHHBIC
JI0 TIETMATOWTHBIX ¥ N300MITYIONINE ITUPOBUIHBEIMEI 000COOICHUSIMU, TIOYTH HATIEJIO CIIOKEHHBIMH TIEPOB-
CKUTOM W THTAaHOMAarHeTUTOM. BHEIIHNe KOHTYpbl HHTPY3UH PYJHBIX TUPOKCEHUTOB OTPAHUYUBAIOTCS Ha
MarHUTHBIX KapTax W30JIMHUEH 75 Mummudpcren. BHyTpu He€ BBIIENSAIOTCS HECKOIBKO CONMKEHHBIX PYII-
HBIX TeJ 00mIeH mromanapio 0,36 KB. KM, OKOHTypuBaromuxcst u3oiaunauerd 100 M3, 9TO COOTBETCTBYET, KaKk
TIOKa3a/Iy JJaHHble Oypenus, pyaam ¢ conepxanneM Fe o Bbime 15% (puc. 14). MOIHOCT APECBIHUCTBIX
KOP BBEIBETPUBAHUS (4ACTO MEPEMENIEHHBIX ) COCTABISIET 4—17 M, a MOIIIHOCTh YETBEPTUIHBIX OTIOKEHUN —
0-5 M, peaxo 10 9 M.

B 1979-81 1. Ha MecTOpOXKIeHUH MPONICHA CepHsl KaHaB U MPOOypeHo 9 CKBa)KWH TITyOMHOH 10
300 M (2646 mor. M).

Ipu 6oprosom conepkanuu Fe 15% cpenrne conepxanus cocrapmstor (%): Fe o —18,1; TiO, —8,7;
P,O,-0,55; S - 0,06; Nb,O, — 0,06. Conepranue MarueTura okoso 26%, neposckura okoiuo 10%.

XUMUYECKHUI cOCTaB MEepOBCKUTA npuBenéH B Tabm. 26. Conepxanue ThO2 OOBIYHO JICPIKUTCS HA
yposae 0,03-0,04, pexe Boime. B ckB. 282 (mpoda 08178 B maTepBane 110,0-113,6 M) BcTpeTHiics aHo-
MaJIbHbIH IEPOBCKUT ¢ conepxkanueM ThO, 0,18%; Nb,O, 1,069 u TR, O, 5,05% (310T anamu3 Takxe Bo-
mEN B YUCIO YCPEeAHEHHBIX). Takum 00pa3oM, TOpHS B TIEPOBCKUTAX 3alaIHOTO y4acTKa B CPETHEM 3aMeT-
HO MEHbIIIe, Hexkenn Ha Adpukane. ConepkaHus peIKUX 3eMellb U HUOOUS TaKXkKe HIKe. DTO XapaKTepPHO
JUISL pAHHUX T€HEPAIUil IIEPOBCKUTA, T. €. /I HEU3MEHEHHBIX WK 1200 M3MEHEHHBIX TICPBUYHBIX Marma-
TUYECKUX PYI, KOTOPhIX Ha AdpHKaH[IE, TOX0KE, 0CTAI0Ch HEMHOTO.

Tadauua 26. XuMU4ecKuil COCTaB MIEPOBCKUTA M KOHIICHTPATOB U3 PyIl 3amaHoro yuactka Byopuspsu (Bec. %)

Konuenrparst
ITepoBckut
KommoneHTsI IlepoBckuTOBBII MarseTuToBBIH
1 2 3
Sio, 1,51 2,66
TiO, 53,74 53,55 10,9
ALO, 2,89
Fe,O, 2,86
FeO 0,70 P 384
CaO 38,00 35,79
MgO 0,71
MnO 0,09 0,72
SrO 0,20
PO, 0,23 0,11
Nb,O, 0,630 0,730 0,036
Ta,0, 0,055 0,065
ThO, 0,05
TR0, 2,88
v 0,056
Cr 0,026
Ni 0,02
S 0,03 Menee 0,05
cymMMa 97,065 100,293

Amnanmu3el BeimonHeHsl B X TJI Mypwmanckoit I'PO. 1. Cpennee u3 15 ananu3oB MOHO-
(dpakuuit, 1980 1. 2. Cpennee u3 2 ananmuzos, 1979 1. 3.1979 .

87



JlaGopaTopHble TEXHOJIOIMYECKUE HCCIICAOBAHUS MPOBEACHBI HA YPOBHE «IIPUCTPEJIOUHBIX»: TEX-
HOJIOrH4ecKas npoda oToOpaHa U3 KaHaB, T. €. U3 KOP BBIBETPUBAHUS, HO B MPo0y OTOMpaINCh HEBbIBE-
TpeJble MOHOJUTHBIC TIIBIOBI, MPEJCTABICHHBIC B OCHOBHOM CIMBHBIMH PyAaMHU LIUTUPOBHIHBIX 000CO-
Onenuii. IIpencraBurensHoOl e€ Ha3BaTh HUKAaK HENb3sd. B TaHHOM cilydyae MHTEPECOBaJIO JIUILb Ka4eCTBO
KOHIIEHTPATOB, KoTopble ObutH monydensl B ['opHom uncrturyte KHI[ PAH T. b. HaiidonoBesim B 1979 T.
IO MAarHUTHO-(IOTAITMOHHON cXeMe oborarieHus pya Appukasas (Tadm. 26).

[Toncuér mporao3HbIX pecypcoB. [momans pynaeix Tenm — 360800 kB. M, 00bEMHBII Bec — 3,5; cyM-
MapHasi JUIMHa HHTEPBAIOB ¢ cojepxkanneM Fe o Boiue 15% cocrapiser 1988 M u3 2619 M, npobypeH-
HBIX M0 PYIHBIM MUPOKCEHHUTaM B 1eioM. OTkyaa koadduuuent pynonocHoct paseH 1988:2619=0,76.
Pecypebr pynsl g0 riay6unsr 300 m o kareropuu P, coctapisior: 360800%300%3,5% x0,76=288 muH. T
(oxpyrnénno 300 MiH. T).

12.7. CebonbsaBp (oOpamiienue LleHTpaJIbHOM 30HBI)

s komriekcHbIX Gocdarabix pyn LleHTpanbHOM 30HBI pyIHBIC TMPOKCEHUTHI SBISIOTCS BMEIAI0-
IIMMH TIOPOJIAMH, a OJTHOBPEMEHHO — MEPOBCKUT-TUTAHOMATHETUTOBBIMY PYJIaMH, OJIU3KUMHU TI0 COCTaBY
1 00JIMKY K aHAJIOTHYHBIM pyiaM Ha Adpukanae u (ocodenHo) Ha Byopuspsu (puc. 16, cm. pasaen 14.1).
D10 TEMHO-3eNIEHBIC CPEIHE3CPHUCTRIC IO METMATOUIHBIX TIOPOJIBI, MACCHBHBIC, C TIEPEMECHHBIM KOJTHYC-
CTBOM Oyporo (uIoromnmTa W BCEr[a CO NUIMPAMH CIUIONIHBIX MEPOBCKUT-TUTAHOMATHETUTOBBIX PYI, YTO
Cpa3y OTJIMYaeT WHTPY3UBHBIE TUPOKCEHHUTHI OT CXOAHBIX TI0 COCTaBY M OOJHKY CIFOISHO-TIMPOKCEHOBBIX
ar0OJIMBUHOBBIX TIOPOJI, B KOTOPBIX IITUPHI OTCYTCTBYIOT. MOIITHOCTB NUTHPOBHTHBIX 000COOJICHUH 0 Kep-
HY CKBQ)XUH KOJICOJIETCS OT MEPBBIX CAHTUMETPOB 0 MEPBbIX MeTPOB. LIIUphI COCTOAT U3 UAMOMOPHHBIX
KPHCTAJUIOB MTEPOBCKUTA pazMepoM 1—3 MM, 3aJIUTHIX MarHETUTOBBIM IIEMEHTOM.

Buemame KOHTYpBI HHTPY3UH YCTaHABIMBAIOTCS 10 M30MUHUAAM 70—100 MHJUTHAPCTEN U TIOATBEPXK-
neHsl OypenueM. B mpomnecce n3ydenus LlenTpanpHoit 30HBI U €€ oOpamuienust B 1977-1984 rr. pyanbie
MTUPOKCEHUTHI BCKPBITHI B 17 cCkBaxHHaX Ha 9 pa3BenouHbIX npoduisax. O0muit MmeTpax OypeHHs 1Mo STUM
pyaam coctasun 2326 1. M. Cpennne copepkanns TiO, u Fe | B MarauTHO# Qpakuuu mo AaHHbIM repe-
cuéra 33 ananu3oB, BeimoaHeHHBIX B L[XJI C3III'O, cocrapmustor 10,8 u 59,3%, coorBeTcTBEeHHO. Maruut-
Hble (PPAKIKMK MOJTyYEHbI U3 THIMYHBIX Pyl PAIOBBIX M TPYNIOBBIX KepHOBBIX Mpob. Conepxanue TiO, B
IEPOBCKUTE KoJiebneTes ot 53 110 57% (B cpennem 55,4%); Nb,O, —0,35%; TR O, — 1,96%; ThO, — 0,08%.

Cpennue conepskaHusi OCHOBHBIX KOMIIOHEHTOB B pyzax (%): Fe , —14,85; TiO, — 8,18; S — 0,42;
CO, - 7,24; Ta0O, — 0,007; Nb,O, — 0,087. Konu4ecTBo MarHeTuTa B pyaax — okojio 16%; nepoBcku-
Ta — mouTH 12%. [10oBBIIIICHHBIE KOJIMYECTBA CEPHI U YIIICKUCIIOTHI CBSI3aHbI C MO3HEH KapOOHATH3AINCH,
COIMPOBOXK/IABIICH (POPMUPOBAHKE ANATUT-CUIMKATHBIX, allATUT-MArHETUTOBBIX, allaTUT-PEAKOMETATbHBIX
pyz u kapooHaTuToB LleHTpanbHOM 30HBI.

[Tomcuér mporuo3usx pecypcoB. CyMMapHas IJIOMAAs PYIHBIX MUPOKCEHUTOB oOpamiieHus LleH-
TpasIbHOM 30HBI cocTaBisieT 1,07 kB. kM, 00bEMHBIN Bec 3,5; rmyouHa moacuéra — 300 m. [Ipu »Trx mapame-
Tpax KoJau4ecTBo pyasl pagHa: 1070000%300%3,5=1,1 mapu. T o kareropuu P.

Ilecmamouonvie ¢pnozonum-nupoKcenogvle nopoosl

12.8. CebdnbsiBpckoe JIOronuTOBOE MECTOPOXKIEHHUE

[TpoMBbINIUIEHHBIE CKOTUICHUS! KPYITHOIIIACTUHYATON CITFO/BI TPUYPOYCHBI K IIETMATOU/IHBIM U TUT'aH-
TO3EPHUCTBHIM PYAHBIM IHMPOKCEHUTAM IOKHOW yacTW MaccuBa (TOuHee, I0KHBIX (aHros LleHTpanbHOM
30HBI) U TEHETUYECKU CBSI3aHbI C OCTMArMaTHYECKON MEpeKpUCTAIIM3alNuel HHTPY3UBHBIX MUPOKCEHHU-
toB'. Ciroz1a THE3/10BO-BKpAIICHHAS.

B 1963—65 rr. ¢ esbio mouckoB citoabl npodypena 41 ckaxkuHa (6,4 Teic. mor. M) o cetu 300%150 m
co crymienuem cetu 70 100x100 M, a Taxke MpoiIeHbl HECKOJIBKO TyOokux mypdos 1o 30-35 M (omun
rypd ¢ pacceukamn). MoutHoCTh (uroronmuToBsIX 30H 5—60 M. Pazmeps 1 Mmopdomorus ux u3ydensl ciadbo
U3-3a OTCYTCTBUS IOA3EMHBIX TOPHBIX BBIPAOOTOK, @ CBEPXY BCE MECTOPOXKACHHUE IIEPEKPHITO YEXIJIOM YET-
BEPTUYHBIX OTII0KeHUH MOoIHOCTRI0 10-30 M, MmecTamu 710 40 M.

! Ha puc. 16 (pasnen 14.1) ueTsipe CIFOOHOCHBIE 30HBI B TUPOKCEHUTAX BBIIEICHBI TEMHO-(HOJICTOBBIM [IBETOM.
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Conepxanue 3a00HHOTO CBIpIIA 1O 30HaM cocTaBisieT 54—180 kr/ky0. M (B cpemaeM 100 xr). bpumm
HONBITKH OIPEICIUTD BBIXOA MPOMCHIPIA U IIUIAHOH CIIONBI, HO MO KEPHY CKBaXMH OOBIYHOTO JHamMe-
Tpa 310 Aenarh Oecrone3Ho. 1o anekTpoTeXHHUYeCcKnM CBOMCTBaM OoJblIas 4acTh (UIOTOMUTA OTBEYACT
NpUHATBEIM cTangapraM. [IporHo3Hbie pecypcebl 3a00iiHOrO0 chipiia Ha yyactke 500600 M coCTaBISIOT 1O
b.B. I'ybauésy 1,35 muH. T.

13. MECTOPOXAEHUSA U PYJOITPOABJEHUS IHEJTOYHOI'O 3TAITA

Anam UmMu3upoO6aHHblEe NUPOKCEHUN bl

13.1. ByopusipBu (o0pamJiieHre pyIHbIX IMPOKCHUTOB 3aNaHOI0 YYaCTKA)

Bennbie anatut-cumMKaTHBIE TTOPOABI MaccuBa ByopuspBu o0pa3yloT CeproBUAHYIO 30HY IJTUHOMN
3 kM mpu mupuHe 10 150 M ¢ BEpPTUKAIBHBIM MMaIeHUEM, OKAUMIISIONIYIO HHTPY3UIO TUPOKCEHUTOB C 3a-
mana (puc. 14 B pasgene 12.6). B 1976—77 romax 30Ha U3y4eHa ¢ TIOMOIIBIO 14 HAKIOHHBIX CKBAKUH IO
ryouHsl B cpeaaeM 200 M (3089 mor. M). CTereHb anaTUTH3AINH ¢ TTyOWHOM He MEHSICTCS, pacTpeicIICHIe
armaruTa BeChbMa paBHOMEpHOE. MUHepabHBIH COCTaB TIOPO/: MTUPOKCEH, TEMHO-3eNEHas poroBas oOMaHKa,
(IIOrONuT, MarHeTUT, allaTUT, IEPOBCKUT, THAPOHE(DEIINH, LIOPIOMHUT. | paHUIIBI PYAHBIX TEJ BBIACICHBI MO
6oproBomy conepxanuto P,O, 2,5%. CymmapHas miiomais pyaHbIX Tel cocTaBuia npu 3tom 0,32 KB. K.
Cpennne copepxaunus PO, —3,27; Fe . —11,2%.

[Iporuoszusie pecypebl Ao rryounas! 300 M mpu 06sEMHOM Bece 3,5 paBabI: 320000%300%3,5=336 MitH. T
(11 man. T P,O,). TexHonmorn4eckue UCCue0Banus He MPOBOUIIHC.

13.2. CeBepHas yacTh Ce0JbABPCKOI0 MacCUBA

ATNaTUTU3UPOBAHHBIC TUPOKCEHUTHI CIIATAIOT OOIIUPHBIE OIS OOIICH IIIOIIAbI0 2 KB. KM K CEBEpY
ot LlenTpanpHoii 30HbI (puc. 5 B Hadaze Il gacti). MuHepaibHbII cOCTaB: MUPOKCEH, TEMHO-3€NIEHBIN aM-
¢bubon, ¢roronuT, armaTUT, MarHETHT, MTOPIOMUT, TIEPOBCKUT, TpUMecH KapboHaToB. CeBepHas MOJIOBHHA
MaccHBa uU3ydeHa Ha cTaanu mouckoB B 1973—-1977 rr. (10.A. [logkomaes) u pa3dypeHa 1Mo OYeHb PeAKoit
cetu ckBakuHamu rayounoi 100-200 m. B 1980-1983 rr. Oypenus BHe npenesoB LleHTpanbHON 30HBI HE
ObLI10, TOITOMY OIICHKa MTPOTHO3HBIX pecypcoB aaHa o otuéty FO.A. [Toakonaesa (1980). IIpu moncuére
ucnojib3oBana 21 ckBaxuna (3047 . m). PacnionoxeHsl oHM Ha 9 mouckoBbIX mpoduisix. Pecypcebl moju-
CuMTaHbl AByMs 60kamu 10 ry6unsl 300 M. Pesynbrarer nogcuéra npu 6oprosom coxepxkanuu PO, 2%:

3anachmi,
HauMeHOB. Ignomaﬂb IyOuna CpenH. Koad . T
JIOKa nozicué- COZIEPXK. pyaoHoOC-

Gmoxos (xB. ¥M) Ta (M) PO, (%) HOCTH

: 2s pyna PO,
CeB.— 3ar. 0,81 300 4,07 0,93 716,4 29,2
CeB.— BOCT. 1,16 300 3,48 0,89 981,8 34,2
Uroro: 3,73 1698,2 63,4

13.3. Maccus Ilecounnlii

Ha sToM MaccuBe anmaTuT-CHIMKaTHBIE TIOPOJIBI pacroiaraloTcs BO BHYTPEHHEH ero 4acTH, oopasys
M30METPUYECKYIO 3aJIeKb pazMepoM 750 M B MONEepeYHHKeE, AP0 KOTOPOH CIIOKEHO KapOOHATH3UPOBAHHbI-
Mu uitomuTamu. [1momans 3anexu (3a BEIYeTOM HHOHUTOB sizipa) cocTaBisieT 0,36 KB. KM, T. €. 9yTh OOJIbIIIE,
4yeM Ha ByopusipBu. MuHepaibHBIH COCTaB: MUPOKCEH, TEMHO-3eNEHAss poroBasi 0OMaHKa, alaTHT, MarHe-
THUT, KapOOHATHI, IEPOBCKUT, INPKOH, CEH, PYTHII, TUPPOTHH, XaILKOIMTUPHUT, TUPUT, WIbMCHHT.

AnaTuTH3UPOBAaHHBIE MUPOKCEHUTHI BCKPBHITHI KaHaBAMHU, U3 KOTOPBIX 0TOOpaHOo 53 00po310BbIC U
wryhusie 1poOsl (AHTOHOB, 1969) co cpennum conepanuem P,0, 4,2% npu makcumanbhoM 8,6%. [losnnee
(Anzens, Kanunkun, 1975) u3 ropHbIx BeIpaboTok 0T00pano emeé 23 nmpobsl ¢ conepxanuem PO, 2-18%
ipu cpexaHeM 6,8%. CTonb CKyaHbIEe JaHHBIC HE TTO3BOJISIIOT HE TOJILKO MPUBECTH KAKOK-TO TIPOTHO3 pecyp-
COB, HO JIa’Ke MOJTy4UTh MPEICTABIECHUE O CPEIHUX coiepxkanuax P O, 1o 3anexu B HenoM.
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Anamum-32upunossvie nopoost
13.4. FOxnb1it MmaccuB Typbero noayocrposa

B mtydnoii npo6e n3 «wkuisr ®énoposa» (cm. may 6, pasuen 6.2) conepxxanne PO, cocrasnser
15,4%. B takux xe mrydHbIX n1pobax BecoM 5—12 kr, oroOpaHHbIX 13 AentoBus KOxHOro Maccusa, co-
JIepXKaHHue P205 konebnercs ot 5 1o 14%. Ho atum neno u orpannumBaercs. Ha FOxxHoM MaccuBe yuienenu
JIUIIb «KOPEIIKI» 3aJISKEH alaTuT-3rIPUHOBBIX TIOPOJI, T. €. MECTOPOXKICHUE OBLIO, HO CPE3aHO B ITPOIECCE
9PO3UH MPAKTUYECKH MOJTHOCTHIO. B OONBIIMHCTBE OOPO3/I0BBIX MTPOO M3 TOPHBIX BEIPAOOTOK, BCKPBIBIIMX
CKaJIbHbIE KOPEHHBIE TIOPO/IbL, cofepkanne P,O, He MpeBbIIaeT NEPBBIX MPOLEHTOB (B IEIOM He OOIbIIe
3%), a KOJTMIeCTBO MM, CBsI3aHHOU ¢ XanpKormupuToM — 0,03—0,06%. CkBaknHaMH" K€ BCKPBITHI B OCHOB-
HOM HEM3MEHEHHBIC HAOIUTHI WU STUPUHU3UPOBAHHBIE UX PA3HOBUIHOCTH C HUYTOKHBIM COZIEPIKaHUEM
anaruta. [IporHo3HbIe pecypchl He MOJICYUTHIBAIIUCH, TOCKOJIBKY CUUTAaTh, COOCTBEHHO TOBOPS, HEUYETO.

13.5. Caamaropa

B 1994-95 rr. B ipeanonaraeMoi 30He pa3BUTHS allaTUT-3TUPUHOBBIX MOPOJI B LIEHTPAJIBHOM YacTH
CaMaropckoro MaccuBa MPOHIEHO HECKOJIBKO HAKJIOHHBIX IMOMCKOBBIX CKBAXHUH IyOuHON 200-360 M.
CKBa)XMHAMU BCKPBITHl KPYTOIAJAIOIINE IITOKBEPKOBBIC 30HBI, 00OTANEHHBIC allaTHTOM, a MECTaMU U
XaJbKOMMUPUTOM. MOIIHOCTB OTJENBHBIX KU COCTABISIET 2—4 M 10 CTBOJIAM CKBa)KHH, a 001I[asi MOLTHOCTb
30H 0T 25 10 85 M. MuHepasbHBIi COCTaB: STUPHH, HEQEIHMH, alaTUT, TUPPOTUH, XaJbKOIIUPHUT, MATHETHT,
cten, pnoronut. Makcumanbueie conepxanns P O, B xunax gocruraor 10-19%, Ho mpu crutomHoM on-
poOoBaHnM 30H cHMKAIOTCS OT 4,1-4,7% (110 TpéM ckBaxkuHam) 110 6% (ckB. 2021). Haubonbmmme cogepxa-
Hus Meau B xunax: 0,35% u 0,54% npu Bugumoit mougHoctu 1,4 u 2,2 M, COOTBETCTBEHHO. [IOBBIIIEHHBIE
COJICpXKaHMS AllaTHTA U XAJILKOIIMPUTA MOTYT HAOJIFOAAThCS B OJJHUX U TEX e MHTEPBaJIaX, HO 3TO COBCEM
He 00513aTeIbHO.

CeTb MOMCKOBBIX CKBAKMH CIHIIKOM pPElKa M KaKOH-TO HEIOCTHOW KapTHHBI B IUIaHE MPOMBIIILICH-
HOW IEHHOCTH KOMILIEKCHOTO OPYIACHEHHUs TI0Ka He CKiaapIBaeTcs. [ OKOHYaTeIbHBIX BHIBOIOB O Tep-
CIIEKTHBaX 00beKTa MoTpeOyeTcs MPOBEICHIE JOITOIHUTENBHBIX (T. €. TOMCKOBO-OIIEHOYHBIX) Pa0oOT.

IIpornosueie pecypesl (P +P,) cocrapnsror 580 mun. T pyast (30 man. T P,O,).

DnozonumoHoCcHble MEMACOMAMUNbL
13.6. Bepmukyaur-¢guioronuroBoe mecropoxaenue Ilersiiisn-sapa (Byopusipsn)

I'mranto3epHUCTBIE MOPOAbI C KPYIMHOIUIACTHMHYATHIM  ()JIOTOIMTOM PACIOIOKEHBI B CEBEPO-
BOCTOYHOM 4acTh MaccuBa Ha rtomaan 0,1 KB. KM, IJie c1aratoT HECKOJIBKO 30H B CIIOSTHO-TTMPOKCEHOBBIX
nopojax. J{nuna nanbonee kpynHoi (LlenTpansHoii) 30861 — 300 M ipu MomHOCTH B 1iaHe 25-30 M.

B 196264 rT. MecTOopoXaeHIE OKOHTYypeHO KaHaBamu depe3 50 M. Kpome toro, mpobypeno 20 ckBa-
*uH (2500 1moT. M), B TOM YHCIIe 6 CKBKHH IO CITIOMOHOCHBIM 30HaM, a TaKkKe MpoimeHo 4 mrypda rry-
ounoit 16-30 M. ['eonkapra mectopoxneHus (puc. 15) mepecocraBieHa Ha OCHOBE (PaKTHIECKHUX JTAHHBIX
B.H. [lnneBa, HO KaKuX-ITMOO0 AOMOIHUTEIBHBIX Pa0OT HA ATOM YUaCTKE C TOTO BpEMEHH OOJIbLIE HE BEJIOCH.

ITo BpemeHM mpolecc NepeKprCcTaTU3aUU CONPSHKEH ¢ anaTUTH3AMeH TMPOKCEHUTOB, T. €. MeTa-
COMaTH4eCKOH rmepepaboTKOM WX B IIENOYHOH dTan popMUpoBaHus MaccuBa. MHUHEPaIbHBIN COCTaB KUITb-
HOM MacChl: TUPOKCEH, (PJIOTOMUT, TEMHO-3eJIEHAsI pOTOBasi 0OMaHKa, MarHETHUT, IEPOBCKUT, THAPOHEPEINH,
KaJIbLIUT, allaTHT.

O mopdonoruu CIrOTOHOCHBIX 30H Ha NIyOUHY IaHHBIX OYEHb Majio M BO3MOYXKHBI pa3IMYHbIC Bapu-
aHTbl pucoBKU. Cyas M0 JOKyMEHTalUHU IITyOOKuX HIyp($oB, Ha MECTOPOXKIACHUHU Pa3BUT T'HE3OBBIM THUII
OCITIOJICHEH U, paclpeie]ICHUe CIIObl KpaiiHe HepaBHOMEpHOE.

Cpennee coaepikanue ioronura (3a00iHOTO0 chipiia) — 206 kr/ky0. M. BeIX0J1 IPOMBIIIIEHHOTO ChIP-
na 1o rpymnmam (%): I rpynna (maactuner 100 k8. cm u 6omnee) — 1,2; 11 rpynma (50-99 kB. cm) — 3,0; I rpyn-
na (4-49 kB. cm) — 10,8. O6wmwmit Bexon — 15%, T. €. BTpoe Himke, ueMm Ha Kosmope'. BbIxo/1 MoIyounIneHHBIX

! Heo6X01MO OrOBOPHUTHCS, YTO 110 JAHHBIM 3KCILTyaTallli CPEAHHHN BbIX0/ IpoMchipiia Ha KoBrope cocrasui 16,1% ot 3a60iiHo-
10, a He 46,6%, KaK MOACYNTAHO 10 JAaHHBIM JETaIbHON pa3Benku (cM. T 14, pazaen 14.2).
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moa6opoB coctasisieT 1,0-2,7% ot 3a00iHOTO ChIpIIA, a MUMaHoi cIonkl — 94% ot mogdopos. Cirona (Kak
ClJIelyeT U3 IPYIIIOBOTO COCTAaBa) B OCHOBHOM MEJIKOpa3MepHasl.

[Iporno3susie pecypesl ¢uroronuta (o [lnuey) no rimy6unst 200 M coctaisor 600 ThIC. T, HO 00BE-
MBI pabOT Ha y4acTKe HeJOCTATOYHBI JaKe AJIS JeTalbHbIX MOUCKOB. [ pynIoBoii cocTaB ciroabl onpeaenéH
BCETO 110 TPEM Trypdam, a 3arachl CIFObI TTIOICUUTAHBI B OCHOBHOM I10 JJAHHBIM HA3€MHBIX TOPHBIX BHIPa0O-
TOK. OTHOCUTENFHO JIETATBHO MECTOPOXKICHIE U3YUIECHO JIUIIH TI0 OHOMY MPOQHITIO, HO U 3TOT Marepuan
HE Ta€T BO3MOXKHOCTH CYIUTh O MOP(OJIOIUHU CIFOJOHOCHBIX 30H.

[TouckoBeie paboThl Ha yuacTke [leTsiisiH-Bapa BeluCh napasieabHo ¢ pa3Benkoit Kosnopckoro ¢io-
TOMMTOBOTO MECTOPOXKICHHS. M3yueHne m 00paboTKa Ciroabl 000MX MECTOPOXKACHUHM MPOBOAMIACH IO
OZIHOM M TOM K& METOIMKE OTHUMHU U TEMH Ke OpraHu3anusMu: adopatopueit Kosnopekoit I'PI1, ®dunnn-
cKoit cmofsHON (habpukoii B oppKOBCKOM 005aCTH, HHCTUTYTOM | HIpoHHHEMeTaIopysl, Bececoto3HbM
ANMeKTpoTeXHHIecKuM HHCTUTYTOM (BDOW). 1o smekrpoTexHudecknM cBOMcTBaM (uioronmuThl KoBmopa u
ByopusipBu oueHb CXOJHBI, HO IO TEPMOCTOMKOCTH citona Byopuspsu 3aMeTHO my4ie:

JluneitHOe yBennyeHne TOMMIMHBI T1acTUH (%)
MOCIIe HarpeBaHus 10 TeMiepatypsl C°:

150 250 450 750
Byopuspsu | 0,7-5 2,2-3,9 6,5-8,8 25-80
Kosnop 1,6-6,0 1,0-15,8 17,0-20,0 | 29-165

(M3 xauru B. U. TepHoBoro u np., 1969 ., ctp.168)

BepMukynuToBble KOpbI BBIBETPUBAHHS HaJ| (DIIOTOMUTOBBIM MECTOPOXKICHUEM OIUCAHBI B JIaHHOM
paszene B MOPSIKE UCKITIOUYEHUS, TOCKOJIBKY M3y4YallCh OJHOBPEMEHHO C (hIOTOUTOM €JUHON CHCTEeMOM
TOPHBIX BBIPA0OTOK M CKBaKHWH. O0a 00bEKTa TECHO B3aMMOYBSI3aHbI B IIPOCTPAHCTRBE.

[To xope BbIBETpUBAHUSA, MOILHOCTh KOTOPOH 14—18 M, MOICYMTAHBI IPOTHO3HBIE PECYPCHI BEPMUKY-
nuTa (TouHee, TuApo(IOTronuTa) B KOJIM4ecTBe 385 THIC.T IPH coepKanuu runpociton 6—11%, B Tom uucine
I copra (dpaxius kpymnHee 1 MM ¢ 00bEMHBIM BecoM mociie oOxura He Oosiee 200 kr/ky0. M) — 254 ThIC.T.
KoHTypbI 30H, 000TamEHHBIX THIPOCIIIONON, IIOYTH B TOYHOCTH COBIAAAIOT C (pJIOTOIUTOHOCHBIMH 30HAMH
(pu coneprkanuu e€ ot 10% u Beime). Hanbomnee kpynnas LlentpanbHas 30Ha 3akimtodaeT B cede 60% Beex
3armacoB BepMHUKYIHTa U 77% 3amacoB KpymHormacTuH4Yaroro ¢uioronnra. OO0BEMHBIN BeC 000X KEHHBIX
TUIPOCIION (KI/Ky0. M):

— ¢paxnus 6omnee 10 mm — 40-100

— ¢paxnust 3—10 MM — 60-260

— ppaxnus 1-3 mm — 80-320.

[To cymme ¢pakuuii Bec 000xkEHHON THAPOCTIONB! He npeBbimaeT 200 Kr/Ky0. M 10 mTyOuHsI 14 M,
a 3aTeM PEe3KO (CKaYKOM) BO3PaCTaeT.

14. MECTOPOXJAEHUSA KAPBOHATUTOBOI'O 9TAIIA

14.1. KommuiexkcHbie anatutoBbie pyabl LlenTpanbHoii 30Hb1 CebibsiBpa

B 1973—-1977 rr. Ha BCeW IUIOMIaAHM MacCHBa IPOBEACHBI ITOMCKOBBIC Pa0OTHI Ha amaTUT
(143 cxB.; 26,9 ThIC. IOT. M OypeHUs), B pe3yibTaTe Yero BhIIEICHbBI TPH MEePCIIEKTHBHBIE 30HBL: L{eHTpans-
Has (Hambonee kpynHas), CeBepo-zanagnas u Cesepo-Bocrounas (FO.A. Ilogkomaes). B 1977-1979 rr.
B npenenax LleHTpanbHON 30HBI TPOBEICHBI MOUCKOBO-OLIEHOUHBIE padoThl, a B 1980-1984 rr.— mpen-
BapuTeNbHAs pa3Benka. B o0mieil cmoxkHOoCTH B mpenenax LleHTpanbHOl 30HBI MpoiieHo 122 cKBaKUHBI
(41 ThIC. IOT. M OypeHus), B TOM 4rcie aBe cTpyKTypHbIX: Ne 334 na nipod. 23 riryounoit 977 m u Ne 341 na
pod. 27 miryounoit 949 m (puc. 16-21). [lapameTpsl pa3BenOYHON CETH C MIOBEPXHOCTH COCTABWIIH TIPH-
mepro 200200 M, a B 3amaiHON 9acTh 30HBI MeKAy nipodwrsmu 21 1 27 cets crymena 10 100x200 m.

[Tnomwane LlenTpanbHOl 30HBI — 2,5 KB. KM. BMelalolmuMu SIBISIOTCS pyIOHbIE MHUPOKCEHUTHI
(T. €. IEepOBCKUT-TUTAHOMAarHETUTOBBIE PY/Ibl), OKpYykaromue LleHTpanbHy 0 30Hy MOYTH CIUIOIIHBIM KOJIb-
oM. MOIIHOCTh 4eTBepTHUYHBIX oTiiokeHuit 10—20 M. MuHepanbHbIi cocTaB pya: MUPOKCEH, (IIOTomuT,
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aTlaTHT, KAJIBIINT, TOJIOMHUT, MarHeTUT, aM(puOO0IIBI, CyTbPUAB! (TUPPOTHH, TUPHUT, XATLKOTHUPHUT), KaTBITUP-
THUT, IUPKOH, TIEPOBCKHUT, MIOPIOMHUT, HIbMEHHT, OaIIICIIEUT, TUPOXIIOP, TATIYSTTOIUT, IUPKEITUT.
OCHOBHBIE I'€0JIOTO-IPOMBIIIJICHHBIE TUITBI ATATUTOBBIX PYI M UX A0JIs B 001MX 3amnacax (%):
1. AmnaTtur-cunMKaTHbIE pPyAbl (anmaTuT-(IOTOMUT-AMONCHAOBBIE MOPOAbl U aNaTUTH3UPOBAHHBIE
MIUPOKCEHUTHI) — 74.
2. AmnaTuT-MarHeTHTOBBIE PYIbl KOBIOPCKOTO Thma — 11.
3. KapOonaruts! (anaTut-kapOoHATHBIE pyabI) — 15.
4. TanTano-HHOOMEBBIE aANTATUTOBBIC PY/IbI — 9TO COCTABHAS YACTh EPBBIX TPEX THIIOB.

ITpu Goprosom conepxanun P,O; 4% B miaHe BBIAEISIOTCS HECKOIBKO CEPIIOBUIHBIX U JIMHEHHO-
BBITSHYTBIX TE€J alaTUTOBBIX Py, 0Opa3yIOLIMX HENOJIHOKOJBLEBYIO 30HY. MOIIHOCTh OTHENBHBIX TEN
BappupyeT ot 20 mo 180 M, nmmua — 0,4-1,5 xm. IIpu 6oproBom conepxanuu PO, 3% pynubie Tena B
3arajHON 4acTH 30HBI CIMBAIOTCS B OJHO, TOIAA KaK B BOCTOYHOW ITOJIOBMHE OHM €LIE COXPAHSIOT CBOM
O4YepTaHusl, HECKOJIBKO YBEIHMUUBAsICh MO MOUIHOCTH. HakoHew, mpu 6opToBOM copepkanuu 2% pasniesne-
HUE Ha pyJaHbIe Tena TepseT cMbich (puc. 19). Ilpu noxcuére 3amacoB BbIIEICHO 9 PyIHBIX Tel (BMECTe ¢
armaTUT-MarHETUTOBBIMH) U 6 KapOOHATUTOBBIX Tel (Bcero 96 moacuérHeix OokoB). [Tman moacuéra 3ama-
COB npuBenEH Ha puc. 20.

3anackl anaTuToBbIX pya 110 Kareropusm C +C, mpu pasHeix 60pToBbIX copepxkanusx P,O, mo ropu-
30HTa -400 M (450480 M OT MOBEpPXHOCTH), HA (IaHrax — a0 ropuzonra -200 m:

Bopr 3amacs! pyabl, MITH. T Cpennee 3anacer

PO, 5 ToM THOe comepxanue | PO,

% B 1I€JI0M KapGOHATHTEI PO, % MJH. T
4 633 44 5,6 35,3
3 1207 178 4,6 56,0
2 1902 271 3,9 74,2

Cpennue comepanus IPyrux KOMIOHEHTOB mipu 6opte 3%:
a) 1o JJaHHBIM Toz1cuéTa 3anacos (%):
Fe  —12,7;Fe  —64;S —1,08;CO,-13,6;ZrO, —0,17; Cu—0,06.

00!

6) 110 JaHHBIM XMMHWYCCKOI'O aHaJIn3a Hpe,I[CTaBHTCHLHOﬁ HpO6LII

Si0, — 20,0 MgO - 11,9 Nb,0, - 0,1
TiO, - 3,13 Ca0O - 21,4 Co — 0,006
ALO, —3,84 F-0,43 Ni — 0,004
MnO — 0,42

Borarbix anaTtuToBBIX py1 HA MECTOPOXKACHUHU HET. Makcumainbhbie conepxkanus P O, (9-12%) or-
MEYaloTCs JINIIH B TPEX MPOIEHTAX PAIOBBIX KEPHOBBIX TIpob (puc. 21).

ATmaTUT-MarHeTUTOBBIEC PY/IbI CIICIIUAIIEHO HE Pa3BEIbIBAIIMCH M3-32 MEIIKHX Pa3MEpOB TEJ U UX pa3-
posneHHoctH. B mpenenax LleHTpanbHOI 30HBI OHH paccMaTpUBAINCH Kak (ocdaTHbIe pyIbl U 3aachl HX
CUHTAINCh BMECTE C alaTUT-CUIMKATHBIMHU Pa3HOBUAHOCTSAMH. BCTpeUeHbl OHM MOYTH BO BCEX PYIHBIX
Telax anmaTuT-CHINKATHBIX pyxd (kpome term NeNe 6 m 9), a Takoke B kKapOOHATUTOBBIX Telmax NeNe 1k u 6OK.
N3 96 momcuETHRIX OJIOKOB MHTEPBAJIBI alTATUT-MarHETUTOBBIX Py €CcTh B 38. CTaTHCTHYECKUI ITONCUET 3a-
nacos npu cogepxanuu Fe 10% (nm 16,5% Fe ) nokasai, 4to ux Koan4ecTBo B LleHTpaibHOI 30He
cocrapisieT 133 MuTH. T ipH cpeaHeM copepikanuu (%): Feoém_ -20,5,P,0,-4,9;S-1,3; CO,-10,9. Yactp
armaTUT-MarHETUTOBBIX PyA COACPKUT MIPOMBIIUICHHBIE KOHLIEHTPAIUU TaHTaJla 1 HIOOMSI.

TanTano-HuoOHeBasi MUHEPAITU3aLUsl TCHETHUECKHU CBSI3aHa C MOCIEIHUMH CTaIUsIMH KapOOHATUTO-
BOTO TIpoIiecca. YUYacTKH ¢ KOHIWIIMOHHBIMH COICP)KaHMSAMHU TaHTaNa U (MJM) HHOOMS BCKPBITHI 32 CKBa-
KUHAMHU B pynHBIX Tenax NeNe 2—5, 7 m kapOonatnToBBIX kmimax NeNe 1k, 3k—6k miau B 38 mOACUETHRIX
6mokax u3 96. [1o pe3ynapraTamM CTAaTHCTHYECKOTO MOJCUETA 3aITachl TAKUX PY/ COCTABISIOT 153,7 MIH. T, U3
KOTOPBIX Ha anaTuT-MarHeTUTOBbIE pyAbl puxoautcs 46,5%; Ha kapooHatutsl — 30,9%; Ha cUIMKAaTHbBIE
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KapOOHATH3UPOBaHHBIE METacOMaTHThl — 22,6%'. COOTHOIICHHE THPOXIOPOBBIX U IATYETTOIUTOBBIX DY/
npumepHo 2:3 (1. €. 40 u 60%). Cpennue conepKaHus B LEJIOM 110 BCEM THUIIAM PEIKOMETAJIbHBIX Py CO-
crasior (%): Ta,0, - 0,012; Nb,O, - 0,147; ZrO, - 0,16; CO, - 15,9; Feoém_ —15,0; P,0,-4,7; S — 1,66.
B nupoxnopoBbIX pyaax HHOOUS BABOE OOJIbIIE, HEXKENN B TaTYETTOIUTOBBIX IIPH COPa3MEPHOM COJEepKa-
HHUH OCTaJIbHBIX KOMIIOHCHTOB.

MuHepanaMu-KOHIIEHTPAaTOpaMH IIUPKOHKSI B allaTHT-CUIMKATHBIX PyNaxX SBISIOTCS KaJbIIUPTUT
¥ [MPKOH, PUCYTCTBYIONINE MPUMEPHO B PaBHOM cooTHomIeHnu B kommdecTtBe 0,2-0,3% (B cymme); B
arnaTUT-MarHETUTOBBIX pylax — OaJieNieuT, a B PEeAKOMETAIbHBIX Pa3HOBUIHOCTAX K HEMY J100aBIISETCS
LHUPKEIIUT.

JlaGopatopHble TEXHOJIOTUYECKHE HCCIEeIOBaHMsI 00O0TaTUMOCTH anaTUT-CHIIMKATHBIX PyA MPOBO-
JIWIACH KaK B TIpoOIlecce MOMCKOBO-OI[EHOYHBIX padoT, Tak M B TMEepHOJ] MpeABAPUTENBHON pa3Beaku Me-
xaHoOpoM, ['opabiM uHCTHTYTOM KOAH CCCP, MHCTHTYTOM MHUHEpABHEIX pecypcoB (T. CuMdeporons).
Hawnbonee nHTEpeCHBIMU OKa3aJIMCh KOMILIEKCHBIE cXeMbl oboramenust UMP’a, paspaboTaHHbIE Ha TEXHO-
noruyeckoit mpobe Ne 10, orodpannoii npu 6oprosoM conepxanuu PO, 4% (Tuxonos u ap., 1984) u npode
Ne 13, orobpannoit npu 6opre 3% (Tuxonos, Llneésa u ap., 1989).

[Tpu nabopaTopHBIX UCCIETOBAHUAX U3 PyIbl IPoObl Ne 13 moydeHs! cleayomne KOHIEHTPAThI:

Conepxanmne "
o 3BJICUCHUE,
OCHOBHOI'O Beixon, % o
KOMIIOHEHTa, % 0
AnarutoBbIi PO, -37,7 8,6 75,2
KapOonarHsrit kapOonartoB — 85,0 24,5 68,8
MarueruroBeiii | Fe — 65 10,1 92,6 orFe
Cynbuaasrit S —40,0 0,3 27,0 ‘
CaronstHoi cIIroasl — 95 18,1 58,5
Meaubriit meau — 15 0,11 45,0

Kpome Toro, B KOHIIEHTpaTaX COJEPKATCS CICAYIONINEe KOMIIOHEHTHI (%0):

* BanarutoBom: CO, - 3,4, F - 1,7, TR0, - 0,15;

* B xapbonarnom: SiO, - 3,0; MgO - 5,2; CaO - 45,4; P,O, - 2,4,CO, - 38 ,4;

B MmarneturoBom: TiO, - 5,5; MnO - 0,97; P,O, - 0,08; S — 1,3; Nb,O, - 0,25;

* B cynmepuaaom: Fe —53,3; Cu—0,05; Co—0,1; Ni—0,015;

e B wMenHoM: S —42,9; Fe—36,4; Co—0,7; Ni—0,07; Ag—0,01.

Bonpockr n3BneueHus akIieCCOPHBIX MHHEPAIIOB THKENON (hpakiuu (KanbIIUPTUTA, IIUPKOHA, Oaie-
JICUTa, IEPOBCKUTA, MIBMEHUTA U JIPYTHUX ) U3yUCHBI CI1a00.

JlaGopaTtopHble HUCCIIe0BaHUSI 000raTUMOCTH PEIKOMETAIbHBIX allaTUTOBBIX PYJI MPOBEICHbBI JIUIIIb
OJTHAK[IBI M TO TIOCIIE 3aBEpIIeHuUs mpeaBapuTenbHoit passenkn (BUMC, I'yces u np., 1989 r.). B pesymns-

TaTe 10 CIOKHOW TPaBUTAMOHHO-MAarHUTHO-(DJIOTAIIMOHHOW CXeMe ¢ IPWMEHEHHEM B ToJOBe Ipolecca
MOKYCKOBOH paJIMOMETPUIECKON 1 MAaTHUTHOW CeNapaliy MMoydeHbl CIEAYIONIe KOHIIEHTPATHI:

*  MarHeTUTOBBbIN ¢ BbIxogoM 13,4% npu usBneueHuu xenesa 55,1%, conepkaHuu €ero B KOHLICH-
tpare 67,2% u TiO, - 1,91%;

*  KOHIEHTPAT PEAKUX METaIoB ¢ BbixonoM 0,94% npu conep:kanuu Ta2O5 0,63% n NbZO5 6,0%
IIPU U3BJICUCHUU, COOTBETCTBEHHO, 48,7 u 40,3%; xomuuecTBO ypaHa B koHueHrpare — 0,54%;
Topus — 0,145%; ZrO, — 7,0,

*  amaTUTOBBIA C BBHIXOAOM 8,66% 1ipu usBieuennu 65,6% u conepxanun PO, 36,5%.

[Ipu ruapOMETATYprHYECKOM Iepeaesiec KOHIICHTpaTa PEAKUX METaJUIOB TOJIYYEHBI TOBAPHBIMA
(dbropTaHTanaT Kajaus, TEXHUYCCKUN OKCHIl HUOOHUS M YPAHOBBIN XUMKOHIICHTPAT MPH H3BICUCHUHN TIOJIE3-
HBIX KOMITOHEHTOB 92—98%.

Jlons KanbIIUTOBBIX KapOOHATUTOB B 3alacax KOMIUIEKCHBIX allaTUTOBBIX PYI IIPH OOPTOBOM COAEp-
JKaHUU P205 3% coctaBisitoT moutu 15% (BMecTe ¢ peIKOMETaIbHBIMEA Pa3HOBUIHOCTSIMH). B npuHImme
BO3MOXKHA CEJICKTUBHAs J00bIYa KapOOHATUTOB, €CJIU, K IIPUMEPY, BOSHUKHET HEOOXOAUMOCTh BPEMEHHOTO

! C}o;:[a BOLUIN KOHAWIUOHHBIC 10 PEAKHUM METaJlJIaM YYaCTKU CpEau al'[aTI/IT-(1)J'IOFOIII/IT-I(I/IOHCI/IZ[0BI>IX pya, TCHETUYCCKU CBs3aH-
HBIC C Kap6OHaTI/ITOBBIM OTAIloOM, CyHB(I)I/IZ[HO-aKTI/IHOJ'H/ITOBLIC METaCOMaTUThI M U3MEHEHHBIE TTMPOKCEHUTHI.
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ckianupoBanus ux. ComeprkaHne OCHOBHBIX KOMITOHEHTOB B «YHCTHIX» KapOOHAaTHTax (MO pe3yiasraTram
yCpeaHeHns aHa30B 60 BEIOOPOYHBIX KEPHOBBIX TIP00 coctasisieT (%):
Fe —-524
o6t
Fe —1,7 (oxono 3% maruerura)

P,0. 299 (7,5% anaruta)

CO, —32,84(75% xanbuura)

S -0,96

Peanbubie conepxanus PO, B kKapOOHAaTUTOBBIX OJOKaX HECKOJIBKO BBIIIE M3-3a IPUCYTCTBUS B HUX
MEJIKUX YYaCTKOB alaTUT-CUJIMKATHBIX M allaTUT-MarHeTUTOBBIX pya. Tak, mpu 6opre 3% cpenHee comep-
xanue P O, B kapbonarurax cocrasuser 4,03%, a mpu 6opre 2% — 3,53%.

Caenenust 1o hocdaTHBIM KOpaM BBIBETPHBAHUI IPUBEACHBI B paszaeie 16.3.

14.2. KoBaopckoe (1oronuToBoe MecTopoKIeHue

Pacnionoxeno B 3 kM K ceBepo-3amnaiay ot I. KoBmopa u 3aiieraetr HemocpeICTBEHHO IO/ BEPMUKY-
JTUTOBBIM MecTopoxkaeHneM. OTkpbeito B 1960 1. IlpoMblisieHHbIE CKOIUIEHUS KPYHMHOIUIACTUHYATOTO
(hmoromuTa CBSI3aHBI C MOMYKOIBIICBOW 30HOM (IIOTOTHT-OMBHUH-IHOTICHAOBEIX TIOPO (CM. paszaen 7.6).
K ceBepo-3amnajHOl 4acTH MONYKOJIBIIEBON 30HBI MPpUypoUYeHa Tak Ha3biBaeMmas «[aBHas oromuroBast
3aJekpy — HauboJee MoOIIHAs W Ooraras 4acTb MECTOPOXKICHHs JUTMHOW okoso 800 M mpu ImupuHe
50-200 M, nepeKkpbiTas CBEpXy BEPMUKYJIUTOBBIMU KOPAMH BBIBETPUBAHUS MOIIHOCTHIO 10 70—80 M 1 yet-
BEPTHUYHBIMU OTIIOKECHUSIMU MOIIHOCTBIO 6 M (puc. 22—24). S11po 3ajiexu CI0KEHO allaTUTOBBIMU U allaTHT-
OJIMBUHOBBIMH TTOPOJIAMHU C PEITUKTAMU TMTAaHTCKUX KpHCTAIOB (ioromuTa. 3amachl anaTUTOBBIX Py B
sIIpe 3aJ€KHU COCTABJSIOT 1,2 MIIH. T IPU CPEIHEM COJEPKaHUU P205 7,5%. I'K3 oHUM HE yTBEpKIAIHCH.
[o ycroBusimM 3aeraHusi MECTOPOX/ICHHE OTHeCeHO Ko 11 rpymre.

JeranbHasi pa3Be/ika MPOBEJCHA C MTOMOIIBIO TOJI3EMHBIX TOPHBIX BEIPA0OTOK M OypeHHs (C MOoBEpX-
HOCTH W U3 ITOI3EMHBIX BRIPA00TOK). B eHTpanpHOM yacTw [ TaBHOM 3ajiexu Obli1a IpoicHa pa3BeIodHast
maxTa nryounoi 122 m. M3 cTBona k 3amay ¥ BOCTOKY (TI0 IPOCTHPAHUEO ) IPOMICHBI IITPEKU HA TOPU30H-
Ttax +174 Mmu +144 M, T. e. Ha TIyOuHax 92 u 122 M OT MOBEPXHOCTH, U3 KOTOPBIX, B CBOKO OUepe/ib, IPOK-
JIEHBI OPTHI Ha ceBep U 1OT (BKpecT mpocTupanus) yepe3 100 M 10 TOTHOTO NepecedeHns MpoIyKTHBHON
ToJIH. JIBe CTPYKTYpHBIE CKBaXKUHBI ITyOHHOH 110 800 M mpoOypeHbI ¢ MOBEPXHOCTH.

3amacsl 3a00itHOTO ChIp1ia, yTBepkAEHHBIE [ K3 mpotokomom Ne 4529 o cocrostamro Ha 01. 01. 1965 T,
coctaBuiu 1369 Teic. T 10 Kareropusam B+C, u 6741 teic. T o C, (KUILHON MacChl, COOTBETCTBEHHO, 5,5 1
62,3 muH. Ky0. M). 3anacel kKareropuu C, moicauransl 10 ropuzonTa +80 M (oxoso 190 M 0T moBepxHOCTH),
a xareropuu C, — 10 rmy6unsl 500 M ot mosepxHoctH. Bee 3amackl kareropuii B+C, cocpenorouensl Ha
I'maBHO¥ 3anexu. Cpegaue comepKaHusl 3a00HHOTO ChIpIIa COCTABIAIOT: I kKateropun B — 365,1 xr/xy0. M;
C1 — 164,3 kr/ky0. M. 311€Ch K€ €CTh U 3allachl KATETOPUU C2 B konuyecTBe 1180 ThHIC. T CIIOABI CO CPETHUM
conepxanneM 145,4 kp/ky0. M. OcTanbHble 3anackl kKarero puu C, pacnpeieniensl eme B 6 3aexax, u3 KoTo-
pBIX HanboJee KPYITHBIMHA SBJISIOTCS 3anamaaas (3,8 MITH. T CITIOBI ¢ conepkanusmu 73—115 krky0. M B pas-
HBIX 0J10Kax) U Boctounas (1,7 MiH. T ciroapl ¢ conepkanusiMu 92—156 kr/ky0. m). B ocraBmxcs 4eTbIpEx
Menkux 3anexkax (NeNe 1-4) 3akiroueHo Bcero 42 ThIC. T CIOBI TPpU copepkanusix 32—137 kr/ky6. M. Beixoa
mpomchipia koneomercs ot 10 mo 80% mo 6moxam. I'pymmoBoii coctaB mpomcekipria (%): 1 rp. (mmacTuHb
100 kB. cM u 6omee) — 35; Il rp. (50-99 kB. cm) — 30; Il rp. (449 xB. cm) — 35. [To MHOTONETHUM JAHHBIM
I'OK’a «Kosnopenmtona» (Ha 1987 ron) cpennuii BHIXO IPOMCHIpIIA 110 3anacam kareropui B+C, coctaui
16,1% ot 3aboitHOTO (TT0 AAHHBIM AeTambHOU pazBenku 46,6%), B Tom gucie miactud [ rpymmst — 9,3%.
Brixon cbeipbst 11 cirogormiacta — 5,3%; 1 MexaHuyeckou munku — 6,3%.

OtpaboTKa BEpXHUX FOPU30HTOB MECTOPOXKACHUS MPEIyCMaTPUBAIACh KApPhEePOM, HIKHHUX — TTOJI-
3eMHBIM CII0c000M. B KOHType MpOeKTHOTO Kapbepa BO BCKPHIIIE HAXOIATCS KOHIUIIMOHHBIC BEPMHUKYIIH-
TOBBIC pyabI ¢ 3armacamu ruapociton | u Il copra B konnyecTse 2,3 MIIH. T.

Mecropoxenne paspabdarbiBaercs ¢ 1966 1. mog3eMHBIM criocoboM, a ¢ 1979 1. Hadara napasuielns-
Has oTpaboTKa W KapbepoM. B mporecce mom3eMHON OTpaOOTKH MECTOPOXKICHHUS BElach M JOpa3BeaKa
(TIpUPOCT ¥ TIEPEeBOJT 3a11aCOB B IIPOMBIILICHHBIE KATETOPUH), B TOM YUCIIC U HA 3aIlaHOMN 3aJIeIKH, IPUMBbI-
Karome Kk ['maBnon, rae no rmyounsr 200 m yacTs 3anacos kareropun C, nepesesiena B C,. 3anachbl yTBepk-
neHsl mpotokoiaoM [IK3 MIICM CCCP u ¢ 1981 1. Hagara oTpaboTka 3amagHoi 3aIekKH.
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B 1991 1. mo6BITO 76 THIC. Ky0. M TOPHO# MacChl, B TOM YHCIIC Ha OTKPBITHIX paboTax — 36,8 ThIC. Ky0. M;
no0bI4a 3a00itHOTO chipua coctasmia 21,5 Teic. T. B 1992 1. morameno 8350 T 3amacos (2134 T u3 kapbsepa
npu norepsix 277 T wmu 13%; 6216 T U3 moa3eMHbBIX BEIPA00OTOK NpHu notepsix 322 T unu 5,2%). Beero 3a
nepuon dkcruryatanud 1966— 1992 rr. 1o6s1T0 9y Th O0s1ee 2 MITH. Ky0. M XKIIIFHOW MacChl, TOTAIIeHo B He-
apax 542 Teic. T 3a00iiHorO0 chipua. CpenHee conepxanue ciaroibl coctaBuio 270 krky0. M.

Brimyck mpoMmceIpIia 3a mocieHue 5 JeT yrmal u3-3a yMEHbIIeHHus crpoca ¢ 4 Teic. T 10 959 1 B
1991 . B To ke Bpems pacTET BBIIYCK CIIONOIUIACTOBOTO ChIPhs, TOBAPHOIrO ckpama. Kpome toro, nmpous-
BOJMTCS CIIIofa APOONEHAsT K MOJIOTas1, CIIoAa sl OypoBBIX paboT U AJisi murMeHTrpoBanus. 3a 1991 . BbI-
nynieHo B 1esoM 10,2 Teic. T IOTOMUTOBON MPOAYKIMH, BKIIFOUAs IIPOMCHIPEI], BBIXOJ KOTOPOTO COCTABHUI
Bcero 4,2% ot 3aboiiHoro (B ToM uncie pazmep 100 —2,4%, pasmep 50 — 1,8%). [Ipomcbipen; mocraBisieTcs
YeTBIPEM CITIOISIHBIM (pabpHKaM, CIIOIOIIIACTOBOE CHIPhE — MATH MPENIPUSTHIM, CKpall U MOJIOTBIN (hito-
TOIHT — JICBSTH.

Ocrarok 3amacoB 3a00HHOTO ChIpLa ¢ yY4ETOM A0PA3BEAKH U IIEPEBOJA 3alacoB B MPOMBILUICHHbIE
xareropuu coctapui Ha 01. 01. 1992 r. 1578 Teic. T 3a60iinoro ceipua no kareropusm B+C u 6203 Thic. T
o C, B ToM umciie 1o [iaBHOM 3asexu, COOTBETCTBEHHO, 1,0 1 0,9 M. T 1 no 3ananuoi 0,5 u 3,6 MIIH. T.

Menkopa3zmMepHbIid (0ronuT (MeHee 4 KB. CM) MPH ACTAITBHON pa3BeaKe HE U3ydasics, IPOMBIIIICH-
HOCTBIO HE UCTIONB3YETCsI, TaK JKe KaK U COACPIKALIMNCS B KIIBHON Macce anarur.

Otpaborka KoBmopckoro BepMUKYIUT-(DIOTOMUTOBOIO MECTOPOXKICHUS BEAETCS IO STUHOMY IIPO-
€KTY, COCTaBICHHOMY HMHCTUTYTOM | umpornHemeTammopyn B 1989 1. Pabota ¢ioronuroBoro kapbepa mo
TEXHOJIOTUH TOOBIYM pa3lelsieTcst Ha 2 Ieproja: 0TpadoTKa MEX/IyKaMepHBIX LEJIMKOB U 10ObIYa MacCHB-
HOM pybl (HIKE TOA3EMHOTO PYIHUKA, KOTOPBIH ¢ yIITyOKoii Kapbepa 10 Topru3oHTa +132 M mpekpaTut cBoé
CYIIIECTBOBaHUE).

[IpousBoaMTENEHOCTD 11€Xa MEXaHU3UPOBAHHOH BEIOOPKH (DIOTOMMTOBON 000oraTuTeNbHON (hadpuKku
(@OD) cocramster 30 THIC. T 3a00itHOTO ChIpma B rof. O0mumii cpok obecneueHHoctn OOD 3amacamu
cocrasisieT 54 rozpa (I'maBHasg u 3ananHast 3ajexu). 3a cU€T AOPa3BEAKH yJacTKOB MECTOPOXKICHHUS C 3a-
nacamu kareropuu C, CpOK MOJKHO yBEJIHYHT.

14.3. KOBIlOpCKOG MECTOPOKACHUE KOMIVIEKCHBIX allaTUT-MAaIrHETUTOBBIX PYA

KoMItIeKcHbIE armaTuT-MarHeTUTOBBIE PY/IbI CIaraloT KPYITHBIN MTOK B FOT0-3aI1aIHOM YaCTH MacCHBa
muHOoH 1 500 M ipu mupuae 300-800 M, magenne Oim3koe K BepTHKaIbHOMY. CTPYKTYPHBIMU CKBa)KHHA-
MH MECTOPOX/ICHUE N3yUEHO JI0 TITYOMHBI TIOYTH 2 KM, TIPH 3TOM CYIIIECTBEHHBIX M3MEHEHUH KaueCTBEHHBIX
Y KOJTMUECTBEHHBIX NIaPaMETPOB HE OTMEUEHO (pHc. 25, 26).

[Mpouecc popmupoBaHust MECTOPOXKICHUS OB JUTHTEILHBIM U MHOTOCTaIUHHBIM. OCHOBHBIE TIETPO-
rpaduyeckre THITBI Py U KapOOHATHTOB (OT JPEBHUX K MOJIONIBIM):

1. ®opcTepUT-MarHeTUTOBBIC PYAbI, KPYITHO3EPHUCTHIC U IErMaTOU/IHbIC, MACCUBHEBIE.

2. Anatut-popcTepuT-MarHeTUTOBbIC PY/IbI (TIPeoONIaIatoIni THIT), YaCTO OPEKIYHUECBHIHEIE C 00JIOM-
KaMH CHJIMKATHBIX TTOPOJ] MacCHBa.

3. Kanbrur-anatur-¢GpopcTepuT-MarHeTUTOBEIE PY/Ibl, TIEPEKPUCTAIUIM30BAHHbBIE (C OKTadIpaMu Mar-
HETHUTA).

4. dopcTepuT-KanblUTOBBIE KapOOHATHTHI (MHOTOYHMCIICHHBIE KBl U MEIIKHE TeJIa BHYTPHU 3aJIKU
¥ BO BMCIIAIOLINX MOPOAX).

5. T'yMHT-anaTuT-KaJablIUT-MarHETUTOBBIE PYIBI C TeTpadeppruIOronuToM, raT4eTTOIUTOM U IHp-
KEJITUTOM

6. TerpadeppuduoronuT-KaablUTOBbIC }KUIbI C TAHTAJIO-HUOOATaAMH.

7. PynHble Opexunn (METKHE KWIBI B IICHTPE 3aJICKN).

8. JlomoMut-hopcTepUT-MarHETUTOBEIE PYIIBI

9. KanpuuT-m10I10MUTOBBIE, TOJTOMHUTOBBIC U TTOJIOJIHUT-10JIOMHUTOBBIE JKHITBI.

10. Kpome Toro, Hanboiree MorHas (F0KHas ) YaCTh PYIHOM 3aI€KH OKPYKEHA TIOUTH CIUIOITHBIM KOJThb-
IIOM METaCOMAaTHTOB, ()OPMHPOBABIIUXCS, KaK U 3aJIe)Kb B IEJIOM, JUIMTEIbHOE BpeMs (TaK Ha3bIBAeMbIS
«amnaTuT-CUIIMKaTHBIC MaJIOKEIIC3UCTHIE PYIBD»).

Bce nepeunciieHHble pa3HOBUIHOCTH ONKUCAaHbl B COOTBETCTBYIONIUX MaBax yactu I1.

3amace Buepsbie yrBepkaeHbl K3 B 1951 1., 3aTtem onu nepeytBepxaanuck B 1971 1. (Ha Oananc
TTOCTABJICHBI allaTuT, OaICIICUT U PeAKre MeTaIIIRI) U B 1975 1. (Ha GamaHC MOCTABIICHBI MAJIOXKEIC3UCTHIC
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CHJIMKATHBIE PY/BI M allaTUT-KaIbIINTOBEIE KapOOHATHTHI). BHavase u3 pya J0OBIBAICS TOTBKO MarHETHUT, 3a-
TeM OblTa mocTpoeHa AnaruT-0aanenentoBas odboraturenbHas padpuka (ABOD). [Ipeamnonaranrock crpou-
TENBCTBO eIlé ABYX (padpHK: IO 00OTAIICHUIO PEIKOMETAILHO-AIaTUT-MarHETUTOBBIX PYJI H 110 ITepepadoTke
MaJIOKeJIC3UCTHIX Py, OHako 3(pPEeKTHBHOCT 3TUX MIPOU3BOJCTB OKa3allaCh HU3KOW. B nTore 3amackl HUO-
Oust v TanTana B 1982 1. ¢ Oananca Obutu cHATHI (ipoTtokost 'K3 Ne 1720k ot 30. 07. 82 r.). YacTh Masoxkene-
3UCTHIX PYI C OTHOCUTEIHLHO BHICOKUMH COACPKAHUSIMH allaTUTa U MarHETUTa KOMOMHAT TiepepabaThiBacT B
CMeCH C OOBIYHBIMH allaTUT-MarHETUTOBBIMHU PYZIaMH, & OCTabHAS YaCTh CKIQAUPYETCS B CIIETIOTBAII.

[IpoektHass MomHOCTH, KOMOMHaTa — 16 MuH. T mo pyae B roa. B 1993 1. moOerto 9,2 miuH. T
anarut-marHeTuToBbIX pya (Fe — 25,9%; PO, — 7,1%) u 4,0 min. T Manoxenesucteix pya (Fe — 12,1%;
P,O, — 6,9%). Ha oGoramenue nanpasineno 10 mus. T, B Tom uncie 0,9 MIH. T MaOKEIEZUCTHIX PYIL.
OcranpHas 9acTh JOOBITON pyAHON MacChl 3ackianupoBana. [lomydeno 3,6 MiIH. T MAaTHETUTOBOTO KOHIICH-
tpara (Fe — 63,8%, nssnedenne 91,3%); 1,2 min. T anaturosoro kouuenrpara (P,0, —38,18%, nspneyenune
58,3%) u 3 ThIC. T GaIeIenTOBOIO KOHIEeHTpara (Zr0, — 98,1%).

Ha 01. 01. 1994 r. ocraTok OanmaHCOBBIX 3amacoB (0e3 1enuka) 10 TopuzoHTa MuHyc 350 M 10 Kare-
ropustm B+C, cocrasui 490,9 MIIH. T py/bl, B TOM YUCIIE:

*  380,0 myn. T anatut-MarueTuToBbIX pya (Fe —25,16%; PO, —6,9%; S - 0,28%);

¢ 11,6 MIH. T peJIKOMETANIBHBIX ANaTUT-MarHeTUTOBbIX pya (Fe —23,5%; PO, — 5,8%);

¢ 69,8 MiH. T MasiOKeNe3UCThIX cumMKaTHbIX pya (PO, — 6,28%; Feom —11,1%; S — 0,25%);

29,5 MIIH. T anaTUT-KaIbIMTOBBIX Kapbonarutos (P,0O, - 6,33%).

Kpowme toro, 55 MiIH. T B OCHOBHOM MAIIOXKEIE3UCTBIX Py HaxomsTes B cnenorsanax (PO, — 5,79%).
3a mepron pa3paboTku MecTopokaeHs ¢ 1962 o 1981 1T, Korma 1o0bIBaICS TOEKO MarHeTHT, B | rmoie XBo-
CTOXPaHWIIUIIA, PACTIONIOKEHHOM IOJKHEE Kapbepa, HAaKOTUIEHO 68,2 MITH. T MOKPBIX XBOCTOB C CO/IEpPIKaHHEM
P,0O, 10,8%. K Tomy e KomuuecTBO Oaj/ienienTa B XBOCTax B 1,5 pa3a BbIllE, HEKENM B HCXOIHBIX Pyaax.

PeaxomeranbHbIe py/bl « AHOMAILHOW 30HBD) CIIATAOT JIBa HEOOJBIIINX KPYTOMAAOIINX IIITOKA Pa3-
MepoM B miane 150x120 u 80%35 M B IeHTpe IXKHOU (Hanboiee MOITHOW) YacTH PYIHOH 3aIeKu. 3anachl
pyn yreepxaensl 'K3 B 1971 . nporokonom Ne 6273 B konuuectse 14,5 miH. T o kareropusm B+C, 1o
ot™. —350 M. CpenHue comepkaHusl OCHOBHBIX KOMITOHEHTOB B pynax (%):

Ta,0, - 0,0124; Nb,O, - 0,076; ZrO, - 0,19; Fe —23,7;P,0,-5,9; S —0,3.

Coneprxanue akieccopHbsix MuHepanoB (%): 6agaenent — 0,2; raraerronut — 0,06; mupoxiop — 0,02;
uupkenut — 0,1; xanpkormuput — 0,2. KadectBo pyziel HU3K0€ U3-3a 00JBIIOro KoaudecTsa nupkenura. [Ipo-
M3BOJIUTENIBHOCTH (haOpUKH 10 MepepaboTKe 3TUX PyJ AOJDKHA Obuta coctaButTh 750 Thic. T B rof. [loTpe-
OuTE M KOHIICHTPATOB — MPEIIPUATHSI 00OPOHHOM MPOMBIILICHHOCTH. B 1978 I. OHU 0TKa3aJuCh OT 3TUX
KOHIIEHTPATOB M3-32 HEOOJBIIOTO UX 00BEMA 1 HEOOXOIUMOCTH CTPOUTEIHCTBA CIEIMATLHOTO IIeXa I10 T1e-
pepaboTke (TTOCKOIBKY CXeMa THAPOMETAJLTyprHIecKOro Mepe/ieia raT4eTTOIUTOBBIX KOHIIEHTPATOB Oblia
WHOM, HEYKEIN JIOTIAPUTOBBIX, SBISIOIINXCS TPAIUITMOHHBIM CBIPhEM). B nToTe IMpoekT crpoutenbcTBa 000-
raTuTeNbHOM (hadpUKH Tak U He ObUT pean3oBaH. PekoMeTanbHbIe Py/IbI IO Cel IeHb TiepepadaThIBatOTCs
B CMECH C OOBIYHBIMH, OJIHAKO PaJMOAKTUBHBIC IPUMECH B HUX IMOCTOSHHO HAIIOMUHAIOT O ce0e, 3apakast
0aJI71e/IeUTOBbIC KOHIICHTPATHI.

B 1994 1. nosBunMCH MaHHBIE O HAMWYUH cepedpa M MIATHHOWIOB B CyTb(PHIaX U3 KOMITJIEKCHBIX
amatuT-MarHeTuToBEIX pya KoBmopa (MBaHHHKOB U 1Ip.), TE C TIOMOIIBI0 HOBOM METOTUKH OOHapyKeHa
TOHKasi BKPAIUIEHHOCTh CBBIIE 20 MUHEPAIOB OIaropofHBIX METAIUIOB. boibllle Bcero Mx 0OKa3ajoch B
peIKOMeTalbHBIX pa3HOBUAHOCTAX pyd (Ag — 16 v/r; mnatuHounas! 2,2 v/1, B ToM uucie Pt — 0,4 1) u B
JOJIOMHT-(POPCTEPUT-MarHeTUTOBBIX pyaax (Ag — 1,4 v/r; muiatuHonas! 2,3 01, B ToM uucie Pt — 1,2 o).
ABTOpEHI CTaTbH MPOTHO3ZUPYIOT HAXOXKICHUE TJIATUHOUIOB U B KAPOOHATUTOBBIX KOMITJICKCAX JAPYTHUX Mac-
cuBoB (Byopmsipsu, CebnnsaBp, Typuit -oB).

14.4. MecTopoKIeHHe aNATUT-MArHETUTOBBIX PYA U KapOoHATHTOB YyuyacTka Tyxra-Bapa

MecTopok/IeHHEe HAaXOIUTCsl B OrO-BOCTOYHON 4acTH mMaccuBa Byopuspsu u mpejcrasisier co0oit
Tpy0000Opa3HyIo 3a/IeXKb ¢ BEPTUKAILHBIM MaieHueM riomiaasio 0,5 xkB. kM (puc. 27, 28).

3aexp mpruypodeHa K OMHOMMEHHOM cotke ¢ abc. oM. 208 M (TIpeBHITIICHIE HaX ypoBHEM 03. Byopu-
SIPBU cOCTaBIAeT 34 M). MOIITHOCTH YeTBEPTUYHBIX OTIOKEHHA — 1—1,5 M, 9TO TIO3BOIHIIO U3YIUTH TIOBEPX-
HOCTB C TOMOIBIO KaHaB. FOKHBIN (aHr 3aj1€K1 YaCTHYHO PACIIONAraeTCsl 0J] 03€POM, a Oro-3araHbli
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(ITaHT 3aKPBIT YETBEPTUIHBIMHI MOITHOCTRIO 15-24 M. CBepXy pyaHO-KapOOHATHBIC TIOPOIBI MPEBPAIICHBI
B JIPECBY, MOIIIHOCTh KOTOPO# — 1—5 M. MarHeTuToBbIe PYIbl COCPEIOTOUCHBI B SI/IPE 3aJIEKH PasMEepOM
0,6x0,4 kM, a KpacBbIC 30HBI CIIOKCHBI KAIBIIUTOBEIMU KAPOOHATHTAMH Pa3IIMIHOTO COCTABA.

OCHOBHBIE Pa3HOBUAHOCTH PYAHO-KapOOHATHBIX MOPOA (OT APEBHUX K MOJIOJBIM):

1. Kambprur-anarut-gopcrepur-MarHeTUTOBBIE PY/IbI C 03 ICTICUTOM.

2. PenxomeranbHble KallbIUT-aaTUT-(POPCTEPUT-MATHETUTOBBIC PY/IbI C TATYCTTOIUTOM (M yHACHe-
JIOBAaHHBIM OaJICTICUTOM).

3. Jluomncuna-xanbUTOBBIE KapOOHATUTHI ¢ (OPCTEPUTOM, 3€IEHBIM (IOTOMUTOM, AM3AHAIUTOM,
HIOPIIOMUTOM.

4. ®opcTepUT-KaIbIIUTOBBIC KAPOOHATUTHI C 3EIEHBIM (PIIOTOTTUTOM, OaIIICIICUTOM.
5. TerpadepprudaoronuT-KaabIUTOBBIE KAPOOHATUTHI C TATICTTOIUTOM 2-0M TCHEPAIIUH.

Kpome Toro, ormeuaroTcsi JaiKu TOKapOOHATHTOBBIX MEPUAOTHTOB, TOJIOMUTOBBIE JKUJIBI U JAWKH
KHMOEPIIUTOTIOA00HBIX TTOPO]I.

MarHeTuToBbIe PyAbl C raT4eTTONUTOM JIOKAJIM30BaHbl B CEBEPO-3allaJHON YacTH PyAHOrO MITOKA.
C mryOMHOH 1107151 peIKOMETaIbHBIX Py 3aMETHO BO3PACTAET, XOTS MapaMeTpbl PYAHOTO IITOKA B LIEIOM
COXPaHSIOTCS 0e3 M3MEHEHHsI, YTO XOPOIIIO BHJIHO HA T€0JIOTHYECKOM pa3zpese no npoduito 11 (puc. 28).
Ha moBepxHOCTh BBIXOJUT JIUIIb HE3HAYUTEIbHAS YaCTh UX M 3TUM OOBSACHSIOTCS BeCbMa CKPOMHBIE TIJIO-
aTHBIE pa3Mephl TaMMa-aHOMAJTHH B TIpeenax 3aiekn Tyxra-Bapa. CkBaxuHoi Ne 200 raT4eTTOTUTOBBIC
PYIIBI TIpOCTeKeHBI A0 TITyOnHBI TouTH 900 M.

Ha puc. 29 u 30 npuBeieHsl TUCTOrpaMMBbl pacnipenesnenus conepxanuii Fe, P,O,, ZrO, B marueru-
ToBBIX pynax u P O, B kapOonarurax, a Ha puc. 31 — Ta O, B pynax u kapbonarurax. ['mcrorpammsl Fe n
P,O, cummeTpuuHbie, GIM3KHE K HOPMAIBHBIM, YTO TOBOPHT O CIUIOIIHOM BBIJIEPKAHHOM OpYJICHEHUH, 00
OTCYTCTBHMHU TEHJEHIIUH K JIOKAJIbHBIM CKOTIJICHUSIM TOJIE3HBIX KOMIIOHEHTOB. Takue 3aKOHOMEPHOCTH CBOM-
CTBEHHBI OTHOPOTHBIM PyAaM C OTHOCUTEIHFHO BEICOKUMH COJIEP’KaHUSAMHU MOJIE3HBIX KOMIIOHEHTOB. JIr060-
IBITHO, 4T0 M ZrO, (T. €. 6ayIesienT) pactpenené Mo TAKOMY JK€ 3aKOHY, XOTs COAEPIKAHHUSL €10 HUYTOXK-
HbL. ['MCTOrpaMMBbl pacipeneseHus colepKaHuil TaHTajla MMOMyYHIUCh TUIIMYHBIMUA THIIEPOOIOBUIHBIMH.
ITo A.B. Kaxxmany (1974), 310 CBOWMCTBEHHO HEPAaBHOMEPHOMY MPEPHIBUCTOMY OPYACHEHHUIO TIPU HU3KUX
KOHLIEHTPALUAX MTOJIE3HBIX KOMIOHEHTOB.

[Tpu yBs3Ke rucTOrpamMm ¢ GakTUIECKUM re0JIOTHIECKUM MaTepHaIoM HallpalluBaIOTCS CIIETYIOIIIE
BBIBOJIBI:

1. MarHetut, anaTut U OaeNeHT SIBISIOTCS TTAPareHHBIMU MUHEpaJlaMH, BO3HUKIIIUMHE OJIHOBpE-
MEHHO 1 pacnpeieIéHHBIME B py/iax 110 OHOMY 1 TOMY e 3akoHy. CHMMETpHUYHOE pacipe/ielieHue Coaep-
YKaHUH KOMIIOHEHTOB CBOMCTBEHHO ITPUMEHHUTEIBEHO K KapOOHATHTOBOMY ATaIly TeJlaM BBIIOIHEHUS (B TOM
YHcIe U COOCTBEHHO (DOPCTEPUT-KAIBLUTOBBIM KapOOHATHTAM).

2. lar4eTTOMMTOBOE OPYJACHEHUE SIBISCTCS HAJIOKEHHBIM, T. €. 0OJiee MO3AHUM, a TUIEPOOIOBU/I-
HBI XapakTep TUCTOrpaMM OOBSICHSIETCS METACOMATHUYSCKUM IPOUCXOKICHUEM PEIKOMETAIBHBIX PY/I.
Kcraru, pacnipeseneHue coaepkaHuii HUOOUS B MECTOPOXKIACHUSX KapOOHATHTOBOTO 3Tana B TOYHOCTH
MOJTYMHSETCS ITOMY K€ 3aKOHY.

3. B mporecce npeBparieHns 00bIYHBIX Py B peAKOMETaJIbHBIE CTENIEeHb UX epepadoTkn Ha Tyxra-
Bape OblIa CTOJIb HE3HAYMTENBHOM, YTO 3TO HE OTPA3HIIOCh Ha Xapakrepe pacnpenenenus Fe, PO, u ZrO,.

ATmaTHT-MarHeTUTOBOE SAPO u3ydeHo Oyperuem B 197479 rr. mo cetn 100%100 M (Ha pearomeTans-
HBIX pygax — 50x100 m) mo mmyounsr 500 M. Tpu ckBaskuHBI IpoiaeHb! 10 TryonHsl 800-900 M U U3 pyn
He BbIIUTH. KapOoHaruTh! Ha (himanrax pazOypens! o cetu 100x200 m o mryomnnsl 300 M. Beero mpoiineno
82 ckBaxkunsl (30 ThiC. M). MUHEpaJIbHBIM COCTAB Pya TaKo ke, Kak Ha KoBope: MarHeTHT, araTuT, Kajlb-
T, GOPCTEPHUT, (PIOTONHUT, MUPPOTHH, OAIJIEIICUT; B PEAKOMETAIBHBIX pyJax 100aBIsSeTCsS TaT4eTTONUT.
B omnuuue om Kosdopckoeo anamum-maznemumogo2o MecmopodtcOeHus: YupKeauma 6 peokoMemanbHblx
pyoax Tyxma-eapel npakmuuecku Hem.

3anackl anaTuT-MarHETUTOBBIX PYJl CYMTAIUCH 10 GoproBoMy comepkanuto P O, 3%, a penxome-
TaJIbHBIX — 110 6opTOBOMY conepskanuto Ta O, —0,006% (kak 1 Ha KoBrope 11t MaoxKene3nuCThIX U PEIKO-
METaJIBHBIX Pya). 3arnacsl KapOOHATUTOB MOJCYUTAHBI B TEOJIOTHYECKUX IpaHuLax (Tadm.27).
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Puc. 29. I'nctorpammel pactipenenenus coaepxxanmii Fe, P u Zr
B MarHEeTUTOBBIX pyJax MecTopoxeHus Tyxra-Bapa.
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Puc. 30. T'ucrorpamMmel pacrpenesieHus coaepkanuii pochopa B kapooHaTutax TyxTa-Bapsl.
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PenxomeTalibHbIe MATHETHTOBBIE PY/IbI
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Puc. 31. T'uctorpamMmMsl pacnpeieieHus TaHTana
B PEIKOMETAILHBIX MArHETHUTOBBIX pyAax U kapOoHaTurax TyxTa-Bapbl.
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Tabauua 27. 3anacel ¥ Ka9€CTBO pyAHO-KapOOHATHBIX mopox Tyxra-apel o kareropusam C +C,

T Cpemnue comepxanus, % Tiry6una 3anachl
HIIBI Y. ..

Fe, | PO, S Zr0, | Ta,O, | NbO, | MOACHCT M | MIHT
Amarut-gopereput- | 5 | 5.6 112 | 013 850 193.5
MArHE€THUTOBBIC
PelomeTanbHbIe 19,8 55 1,63 0,10 | 0,0135 | 0,054 850 65,1
(TaTYETTOTUTOBBIC)
Kapbonarutsi (C,) 6,5 3,6 0,63 0,06 400-850 466,2

B koHTypax anarut-(GopcTepUT MAarHETUTOBBIX PyA CTATUCTUYECKH IIOACUMUTAHbI 3allachl HEKOHAU-
LUOHHBIX (110 MOILIHOCTH) PEIKOMETAIbHBIX YYaCTKOB, KOTOPhIE MOJKHO CEJIEKTHBHO OTPaboTaTh ¢ MOMO-
1[I0 IOCAMOCBAIBHON pauOMETpUUYECKOM cenapaiuu. KomnuecTBo Takux pya cocTaBuiio 12,5 MIH. T npu
cpennux copepxkanusx (%):

Ta,O, — 0,015; Nb,0, - 0,067; Fe_, — 15,8; P,0, —5,2.

JlaGopaTopHBIMH TEXHOJIOTHICCKUMH HCCICIOBAHUSAMH, TTpoBenEéHHBEIMU B 1976-1984 rr. (Mexa-
HoOp, 'MI'XC, T'opusnii uacTUTYT KOAH CCCP, I'mpenmer, BUMC, UMP), oxBaueHbl Bce TUNBI PyI U
kapOoHarutoB TyxTa-Bapbl. Mexanoopom (Copokuna, 1976—78 rr.) mo cxemam, OJM3KUM K KOBIOPCKHM, U3
Pya 1 KapOOHATHTOB MOJTYYEHBI AlIATUTOBBIE © MArHETUTOBBIE KOHIIEHTPATHI (a U3 PyA K TOMY ke 1 Oaje-
neutosbie). Conepxanue P,O, B anmaTuTOBOM KOHLIEHTpATe COCTaBUIIO 36% npu u3BIeueHU! 59% 1 BBIXO/IE
10,4-10,8%. B xapb6onaruTax m3miedeHue magano 10 50% mpu ToM ke KadecTBe. BBIX0OI MarHeTUTOBOTO
KOHIIEHTpaTa u3 pya coctasisit 33—35% npu xagectse (%):

Fe  —63,1-63,6
o0,
TiO,-2,3-2,5
P,0,-0,23-0,29
S —1,74-2,06.
Bricokue comepkaHus cepbl CBsI3aHBI ¢ MATHUTHBIM MUPPOTHHOM. OCBOOOIUTHCS OT HETO MOXKHO
TOJIBKO C TIOMOIIBIO (IIOTAIINH.
BecbMa HeOXKHTaHHBIMU OKA3aJIUCh PE3YNIBTAThI TOCIEIHHIX JIA00PATOPHBIX UCCIIEA0BaHUI 000TaTH-
MOCTH KapOOHATUTOB KepHOBOH mpoObl Ne 15 Becom 1 1, mpoBenénnbix B UMP’e (Tuxonos u ap., 1984):
coziepKaHue P205 B allaTUTOBOM KOHIIEHTparTe cocTaBuiio 39% npu uzsneuennu §9%, T. €. HAMHOTO BHIIIIE,
YeM U3 araTUT-MarHETUTOBBIX WM allaTUT-CUJIMKATHBIX Py IIEI0YHO-YIBTPAOCHOBHBIX MacCUBOB. TexHO-
smorr UMP’a 00BSCHSIIOT 3TO OTHOCHTEIHLHO MPOCTHIM MUHEPATBHBIM COCTaBOM KapOoHaTHUTOB. [ToaToMy
TJIAaBHOM 3a7adueii mpu pa3padboTKe CXeMbI 000TaIIeHHUs KapOOHATUTOB SIBIBIICS n0000p 2¢hhekmusHbvlx pea-
2EHMO08, HAOENCHO PA30eNAWUX KapOOHambl u anamum, 9To U 0bi10 cienano. CopepikaHne KOMITOHEHTOB
B anatuToBOM KoHLEeHTpare (%):Ca0 — 54,5; MgO - 0,5; CO, - 2,19; SrO - 0,15; F — 0,29; TR,0, — 0,71.
Brixox xonnenTpara 8,6%. [lomyTHO TOTYYCHBI:
*  KapOOHaTHBIN NPOIYKT C BHIXOAOM 53,7% npu kayectse (%):Ca0 —49,3; CO, - 39,2; MgO - 2,4;
Fe O, - 0,55; FeO — 1,53; SiO, - 3,40; P,O, - 0,45;

*  MarHeTHTOBBIA KOHLEHTpAT ¢ BhIXOAOM 5,3% mpu kauectse (%): Fe —— 66,1; TiO, — 1,24;
MnO - 0,93; MgO - 1,48, P,O, - 0,07; S - 0,4; Nb,O, - 0,011;

*  (JIOTONMUTOBBIN KOHIICHTPAT C BBIXOAOM 8,7% TpH COAEePIKaHUU CITIOMBI B TPoayKTe 99%.

N3 penxometanpabIx pya [upeamer B 1977 1. Ha mepBoi ske TTpoOe MOTYUIMIT KOHIICHTPAT C CONEp-
xanueM Ta,O, 1,18% npu usenedennu 40%, T. €. OYTH TaKOH ke (YyTh JIy4llle), HEKEIU U3 Py «AHO-
MabHOH 30HB KoBmopa. B 1980 1. u3 mpoOBI mpomyKTa MOKYCKOBOH paHOMETPUYECKOH ceraparu,
napaborannoro BUMC’om B 1979 1., I'mpenmer nomy4nn xoHueHTpar ¢ coxgepxkanueM Ta,O; 3,59% n
Nb,O, 10,0% npu ussneuennu tanrana 32,3%. Hakonen, B 1982 r. conepxanue Ta, O, noseimeno 10 5,0%.
3TO cenaHo Npu pasae’eHuH KOJUIEKTHBHOTO PEIKOMETaIbHOTO KOHIIGHTpAaTa Ha TaT4YeTTOIIMTOBBIN 1 0a1-
JIEJIEUTOBBIH.
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CocTraB raT4eTTONUTOBOTO KOHIIEHTpaTa (%):

Ta, O, - 5,0; CaO - 23,0; Th - 0,55;
Nb,O, —24,25; TiO, — 14,0; ypaH — 3,91;
ZrO, - 1,0; PO, - 1,0; Th  —14,22.

Cocras GannenentoBoro Konuentpara (%): ZrO, — 95,0; Nb,O, - 0,84; Ta O, — 0,24%; Th__ —0,2.
PanmoakTuBHBIE TPUMECH CBSI3aHBI, B OCHOBHOM, C TaTt4eTToiuToM. [locie ymprpa3BykoBOi 00pabOTKH,
OTMBIBKH OT ILIAMOB M JIETPOMArHUTHOM NEPEYUCTKU PaJMOAKTUBHOCTD YAanoCh cHu3uTh 10 0,11% Th,
MIpH BBIXO/I€ OUUIIEHHOTO IpoxykTa 95,5% ot ucxonHoro. [lo MEeHuto ['mpenmera, BO3MOXKHO AajbHEIee
CHIDKCHUE PaIMOAKTHBHOCTH 0aJICJIENTOBOTO MPOAYKTa. B MOCIeIHNX TEXHOIOTHYECKUX UCCIIeIOBaHH-
sx ydactBoBas U ['opubiit nacTUTYT KDAH CCCP (3unO0BBEB, 1982), nepexasmuii [ mpeaqmery depHOBBIE
penkoMeTaiabHbIe TPOAYKTHL. K cokanennro, mpu ux HapaboTKe pyza ObLTa HEJTOMYCTUMO TIepen3MeTsIeHa
texHosoramu I'oll (ueproBoi npoxykt conepxan 0,03% Ta, O, npu usBneuenun seero 26,6%, 4to 1o cyTu
SIBIISIETCS] OPAKOM), TO3TOMY CKBO3HOE M3BIICUCHUE PEIKUX METAJLIOB 0Ka3aJI0Ch HU3KUM H €T0 Hellb3sl IPH-
HUMaTh B pacuér. IlomoxurenbHble MOMEHTHI MOCIEIHUX HCCIEAOBAHUI COCTOST JIUIIB B TOM, YTO OHH
JI0Ka3aJli BO3MO)KHOCTb ITOJTyUEHUS U3 peIKOMETaIbHBIX py/ TyxTa-Bapbl BHICOKOKaYeCTBEHHBIX I'aTYETTO-
JUTOBBIX U 0aIETIEUTOBBIX KOHIIEHTPATOB. J[71s1 py Takoro tumna [ mpeameTom 3To OBIIO CIETaHO BIIEPBHIE.
W3Bneuenune ot depHOBOTO TpoaykTa coctaBmio 50,5% mo tantany u 61,9% mno mupkonuto. [lokyckoBast
paaroMeTpudecKast cermaparysi Ipu MOCIEIHUX UCCICAOBAHUSIX HE TIPUMEHIIACH. JTO e OJUH OTpHIIa-
TEJIHHBI MOMEHT JaHHOU padoTHI.

JIaGopaTopHble TEXHOJIOTHYECKUE UCCIIEA0BAHMS 3aBEPILMINCH CKBO3HBIMH HCIIBITAHUSIMU (OT ITOKY-
CKOBO# cemapaliiu J10 MeTaJUlypru4eckoro nepenena), nposenéuasiMu BUMC’om Ha npobe Ne 18 (I'yces
u 11p., 1989). Coeii ocHoBHOI 3anaueit BUMC cunran nocTimkeHrne MakKCUMaJIbHOTO U3BJICUSHHS TaHTAIa,
a He MaKCUMAaJIbHOTO COZIEpKaHMs TaHTaJla B KOHIleHTpare (kak [ upeamer).

CocraB KOHIIEHTpaTa pekux MeTaioB (%):

Ta,0, — 1,034 TiO, - 13,2 P,0,~7,5
Nb,0, - 5,36 Ca0 —22,2 ypa — 0,62
710, - 5,32 MgO — 9,23 Topuii — 0,28.
Fe, —62 Si0, — 13,9

Uszeneuenne ot pyasl (%): Ta,O, — 46,4; Nb O, — 45,6; ZrO, — 26,14. IlapajiensHo TONTy4EH U
OaIeNenToBbIN KOHIEHTPAT ¢ conepxkanueM ZrO, 95,4% npu nssneuennn 24,9%. Ilpu runpomerantyp-
THYECKOM IIepeiesie TaTYeTTOIMTOBOTO KOHIIGHTPaTa MOIy4eHbl TOBapHbIC NMPOMYKThl HUOOHS, TaHTaNa 1
ypaHa Ipu U3BJIeYeHUH 0T KoHLeHTpaTa 95,0; 92,6 u 99,0% coOTBETCTBEHHO.

B Oyaymem TeXHHKO-KOHOMHYECKUMH pacdéTaMi HEOOXOIUMO OMpPEACIHTh ONTHMAIBHYIO IIy-
OuHy MexaHuueckoro odoramienus. M3snedenus, nocrurunyreie BUMCy»om Ha nipobe 18, MOKHO cumuTarh
YIOBIETBOPUTEIHHBIMHU, HO BOT Ka4€CTBO KOHIIEHTPAaTa HEMHOTHM JTydIIIe JIOAPUTOBOTO, YTO PE3KO YBEIH-
YMBACT 3aTPAThl IPU T'MIPOMETAIUTYPrHUECKOM HIEpeiere.

Ecnu cymmupoBaTh pe3ynbTaThl BCEX NCCIIeI0BaHUM 000raTUMOCTH KOMIIJIEKCHBIX PyA M KapOOHaTH-
ToB TyXTa-Bapbl ¥ y4eCTb OIBIT MOJYITPOMBIIUICHHBIX UCTIBITAHUH Pya «AHOMaILHOH 30HBD KoBropckoro
arnaTUT-MarHETUTOBOTO MECTOPOKIICHHS, TO OCHOBHBIC 3BEHbsI CXEMbl 00OTAIICHUSI TIPEACTABISIOTCS Clie-
JOYIOMIMMU (TIPY BaJIOBOH JOOBIYE PYIHO-KapOOHATHBIX MOPOJ):

1. TlocamocBanbHas cenapaius Ha paguoMeTpuueckord kKoHTponbHo# cranimu (PKC), mo3Bosmsro-
Hiel OTAENINTh PEIKOMETAIbHBIE PyAbl U KAPOOHATUTHI OT OOBIYHBIX.

2. TloxyckoBas panguomerpuueckas cenapauus (IIPC), mpu kKoTopoii IpoHCXOANUT NpeaBapUTEIbHOE
oOoraiieHne peAKOMETaIBHBIX PY/ C BbIJICJICHMEM OTBAJIBHBIX (110 PEAKMM MeTajuiaM) xBocToB. Conepika-
nue Ta O, B oboraménnom npoaykre noseimaercs 10 0,019 —0,021% (I'yces u ap., 1979, 1989), a konu-
YEeCTBO PYJHON Macchl COKpaIaeTcsi Kak MUHUMYM Ha OJHY TPETh.

3. Cyxas marautHas cenapanus (CMC) HepaaHOaKTUBHBIX Py M KapOOHATUTOB, BKITFOYAsi XBOCTHI
ITPC.

4. T'myOoxoe oOoramieHue Mo TPEM HUTKAM:

a) pelkoMeTalbHbIe pyabl — 1o cxeme ['mpenmera;
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0) MarHeTUTOBBIN IPOMIPOIYKT — IO CXeMe, OJIM3KOH K KOBIOPCKOH, T. €. C IOy THBIM ITOJyIECHUEM
araTUTOBOTO M 0AJ/IEIEUTOBOTO KOHIIEHTPATOB';

B) anmaTuT-KapOOHATHBINA NPOAYKT — 1o cxeme IMP’a.

5. Tuppomeramnyprudyeckuil nmepezesn rardyeTTOJMTOBOTO KOHIEHTpaTa C IMOJyYeHHEM TOBapHBIX
NPOIYKTOB TaHTajla, HUOOus, ypaHa no cxemam BUMC’a.

14.5. PynHo-kap0oHaTHble mopoabl Typbero mosayocrposa

IToponbl KapOOHATUTOBOTO dTara ciaraoT B siape LlenTpanbHOro MaccuBa BOPOHKOOOPA3HYIO 3aJI€XKb
wiomapio 0,4 KB, kKM (puc. 32), COCTOSINYIO U3 3TUPUH-OUOTUT-KAIBIIUTOBBIX Opekunii | ctaauu ¢ 60ib-
HIMM KOJIMYECTBOM KPaCHBIX (THIPOHE(ETMHU3NPOBAHHBIX) OOJIOMKOB WHONUTOB; (DIOTOMUT-THUONICHI-
KaJIBIIUTOBBIX KapOOHATHTOB C MENKHUMH JIMH3aMH amaTUT-IAWOICHI-MAarHETUTOBBIX PYI; aKTHHOJUT-
KaJILIIUTOBBIX KapOOHATUTOB C TeTpadepprdIoronuToM. B HEOOTBIIIOM KOIMYECTBE MMPUCYTCTBYIOT JKHITBI
JOJIOMHUTOBBIX M emé 0oJiee MO3THUX XJIOPUT-KaJIbLUTOBBIX KapOOHAaTUTOB ¢ neonauramu. [IpeoOnananue
paHHUX KapOOHATHTOBBIX OpPEKYMi, MOYTH JUILEHHBIX MOJE3HBIX KOMIOHEHTOB, U HEOOJNBIINE Pa3MEphI
saapa o0ycaoBwIN (GOPMUPOBAHKE JIUILb MEJIKUX PYIOTPOSBICHUH keme3a, (ocdopa, peAKUX METaJlIoB.
[TporHo3Hbie pecypchl KApOOHATHTOB SIpa BMECTE C JIMH3aMH MarHETUTOBBIX Py, HO 332 HCKIIOYCHUEM
«aycTeix» 1o Fe u P,O, osrupuH-OnOTUT-KaIbIMTOBBIX OpEKYHH, COCTABIAOT 93 MitH. T 10 myOuHbI 300 M
npu conepxannn Fe ;. 7,3% u PO, 3,1%. Jlomnst xene3HbIx pya He HpeBblIacT 8% 3TOH MacChl IPH COAep-
xanmu Fe o 26,8% u PO, 5,45%. 3anace! pyAHO-KapOOHATHBIX [IOPOJ TaK Ha3bIBaeMOM «I py/iHOM 30HBD,
PaCIONIOKCHHOM YyTh FOKHEE siipa, COCTABISIOT 23 MIH.T npu conepxkannu Fe o 19,7% n PO, 4,6%.
Oxo110 60% ¥X CI0KEHO MArHETHTOBBIME PyAamu ¢ coaepikanuem Fe . 26,8% n PO, 5,1%. 3ona BckpeiTa
ckBaxunamu NeNe 14, 75, 76, 77, T. e. 3anacel MOKHO KBanuduumposats 1o kareropuu C,. ITogcuér 3ana-
COB MarHeTUTOBBIX Py NPOBEAEH 10 miy6uHbI 300 M nipu GoproBoM coxepxkannu Fe  15%.

B kapOonatuTax BcTpedaroTcsi HeOOJbIINE HHTEPBAJIbI C KOHIUIIMOHHBIMU COACP)KAHUSIMU TaHTaJIa
Y HAOOUSI, HO OHU HE T€OMETPHU3YIOTCSL.

14.6. KoBopckoe MecTopokaeHre KapOOHATHTOB

Kpynnble 3anexu GopcTepuT-KaIbIUTOBBIX KAPOOHATUTOB MOTYKOJIBIIOM OXBaTHIBAIOT JKEJIC30PYII-
HOE MECTOPOXKIICHHE C IOT0-3a11aja, pacronarasch B perntoBoM opeote (puc. 2 u 33). O6mmas amrHa kapoo-
HATUTOBOTO MOJIst OKOJIO 2,5 kM. BHYTpH Hero HaOmonatoTest 61oku (eHuToB. B 30HE KOHTaKTa ¢ KapOoHa-
TUTaMU B (PEHUTAX OTMEUAIOTCS IITOKBEPKU MEJIKUX KapOOHATHBIX KU, & B HEMOCPEICTBEHHOM KOHTAKTE
1o (heHUTaM pa3BUBACTCS CIOAUTOBAas oTopouka. [lanenue e kpyroe (70—80°) B CTOpOHY kKelIe30pyIHOTO
MECTOPOXKICHHS.

Ha kapOoHatHTax 3ayierarot anatut-mrappenuToBblie KOPbl BEIBETPHBAHUS, 00pa3yIoHe caMOCTOs-
TenpHOE MecTopokaeHue hocdarHbIX pya. O6a MECTOPOXKACHHS, TECHO CONPSKEHHBIC B IPOCTPAHCTBE, Ya-
CTO UMEHYIOT KaK eiuHoe « Kogdopckoe mecmopodicoenue anamum-kapooHamuulx u anamum-wmadgpgenu-
MOBbIX PYOX.

Amnarut-mrad(enuToBbIe KOPBl BBIBETPUBAHHS OILICHEHBI U JCTANbHO pa3Benansl B 1972-1977 rr.
(cMm. paznmen 16.2). Ha kanpIMTOBBIX KapOOHATHTAX (MJIHM alaTHT-KapOOHATHBIX PyAax), 3aJIeTalONINX MO
HUMH, TIpeABapuTeIbHAs pa3Benka mpoBeacHa B 1976—1983 rr. C 1enpio mpeaBapUTEILHON Pa3BEIKU
KkapOoHaTuTOB ITpoOypeHo 78 ckBaxwuH (30,8 THIC. MOT. M), IPOiIeHO 4 ThIC. Ky0. M KaHaB.

[Ipu noxcyére 3amacoB KapOOHATHTBI Pa3/IeIEHbI Ha JIBa THIA: anaruT-Kanbuutosslie (PO, cebimie 3%)
¥ KaJbIUTOBBIE (BCE OCTAJIBHBIE), NOCKOIbKY KapOOHaTHTHI ¢ conepxkanueM P O, nmxe 3% oGoramars
HenenecooOpasHo. Ha reonornueckom paspese (puc. 34) 9Tv THIIBI HE BBIJEICHBI, HO YYaCTKH UX OTYET-
JIMBO BHHBI 10 pe3yibTaTaM onpoOoBaHus. MUHEpalbHBI COCTaB anaTUT-KaJbIIUTOBBIX KAPOOHATHTOB:
kanbuT (75%), anarut (11%), maraetut(4%), GopcTeput, mUpoKceH, GIOTONHT, MMPPOTHH, XAILKOITHUPHT,
Oayienent. OYeHb PEIKO M HA HEOOIBIINX YYaCTKaX MOSBISIOTCS TATYSTTOIHUT U MUPOXJIOP B ACCOIHAITUH
¢ rerpadeppudioronurom. Cpenuuii xumuueckuiicoctan(%):

! Ho B 9TOi1 HUTKE ClieAyeT OTPabOTaTh LIAIIIYIO CXeMy H3METIBICHHs. B 1ab0paTopHBIX HCCIeI0BAaHUSX U3BICUCHHE Ganaenenta
nocturano 60%, a B IPOMBIIUICHHBIX YCIOBHAX — B HECKOJIBKO pa3 MeHblIe. [Iprunna — nepensmensueHue OaiienenTa B IapoBhIX
MeJbHUINAX.
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00!

Fe . —3.39 PO, - 4,55 K,0 — 0,45

CaO - 47,62 TiO, - 0,10 Na,0 - 0,30
MgO - 3,14 MnO - 0,10 710, - 0,02
Si0, - 4,15 $-033 TR,0, - 0,02
ALO, - 1,34 CO, -33,36

B kanbiuToBoM THE cpennee conepikanune P O, nanaer no 1,7%, a CaO u CO, Bo3pactaer 10 48,19%
n 35,23%, coorBercTBeHHO. CoMepKaHMsI OCTATBHBIX KOMIIOHEHTOB O4eHb Onu3ku. KoimuecTBo KambiuTa
yBenuuuBaetcs 10 79%, a anatuta nagaet 10 4%. Hukakoro reonoruueckoro CMbIcia pas3aeieHue Ha ABa
TUMA He HEeCET. BHeIIHe 3TO OJMHAKOBBIC MOPOJII, PA3IHMYAIOIINECs JIUIIb M0 pe3yJbTaTaM OnpoOOBaHUS.
Xumndeckuit coctaB anartuta (%):

PO, —41,3 Sr0—0,17 F-1,0
Ca0 — 54,96 TR,0, — 0,04 H,0-0,6

[To drorammonHo-maranTHOU cxeme (Mexano6p, ' MI'XC) u3 anmaTuT-KaabIIUTOBBIX KapOOHATHUTOB
MOJTYYEHBI:

1. AmarutoBbiii koHuenrpar: P,O, — 35%, ussneuenne — 51,6%, Bbixox — 6,27%;

2. MarueruTtoBbsiii KOHIICHTpAT: Fe — 65%, u3Bneuenue —70%;

3. KapOonarusiii IpomyKT: BeIxoa — 62,8%. Ero xumuueckuii coctas (%):

Ca0 - 52,5 P,0,— 1,92
CO, -39,16 Fe —0,7
MgO - 2,45 Si0, - 1,38
S—-0,15; ALO, - 0,45

KapboHnarHblif MPOAYKT U3 KAJIBLUTOBBIX KAPOOHATHUTOB, MMOyUYEHHBIN 1T0 MATHUTHOH cXeMe, 1o Ka-
4ECTBY OKasascs HECKOMbKO Xyke. Comepxanne CaO B néM ynano no 50,48%, a SiO, n Al,O, npumepHo
Brpoe Oonbure. Boimue u conepxanne MgO (3,45%), a conepxanue PO, ymenbumnocs 1o 1,39%.

KapOonarHble IpoAyKTHl HAMEUCHO NMPUMEHSTH B JIBYX HANPaBICHUSX: JUIS HOIyYEHHUs DIHHO3EMa
(B cMecH ¢ XMOMHCKMM He(eTMHOBBIM KOHLIEHTPATOM) C MOITyTHBIM MOJYYEHWEM COJbl, MoTalla U Jp., a
TAaKXXE€ B KaU€CTBE N3BCCTKOBOI'O yz[o6peH1/15{ JJIsL HeI\/'ITpaJ'II/I?:aHI/II/I KHCJIIbIX ITOYB.

3anacel B KOHTYPE IPOEKTHOIO Kapbepa 110 Kareropusm C,+C, coCTaBisioT:

* anarur-kapOonatHble pyapl — 286,8 miH. T (PO, —4,55%);

*  KaJbLUTOBBIE KApOOHATUTHI — 53,3 MitH. T (P,0, - 1,70%).

O6m1ue reoornyeckre 3amackl KapOOHATUTOB 00OWX THIIOB JI0 TOPH30HTAa MUHYC 350 M COCTaBIAIOT
1,13 mapn. T.

Pa3paboTka MecTOpPOXKICHHS HE Ha4aTa, €CJIM He CYMTaTh HEOOIBIIOTO H3BECTKOBOTO Kaphepa ¢ Ipou3-
BoANTENBHOCTBIO 60—80 ThIC. T KapOoHaTtuTOB B rof. Cripbé HampasisieTcs 0e3 oOorameHus B I. ONEHEeropek,
IJIe M3 HEeTO MpU 00XKUTe MOTYYal0T U3BECTh, IPEIHA3HAYCHHYIO JUIsl IPOU3BOJICTBA CUIIMKATHOTO KUPIHYA.

14.7. KapooHaTuThl 30HbI couieHeHUsI yuacTkoB Tyxra-Bapa n Hecke-Bapa (Byopusipsu)

UyTb ceBepHEEe MECTOpOXKAEHHUS TyxTa-Bapa NMOUCKOBBIMH PaOOTaMM BBISBICHBI 3aJICKH KapOo-
HAaTUTOB CYOIIMPOTHOTO Mpoctupanust mHod 1o 600 M mpu mmpuse B miuane A0 100 m. Obmas mio-
1a/ib, 3aHATas UMH, coctasnger 0,25 kB. kM. JIokann3oBaHbl OHM B BOCTOUHOM YacTu yyacTka Hecke-Bapa.
Ha kapre (puc. 35) kK HUM OTHOCSTCS Tella KapOOHATHUTOB, 3aKpalleHHbIE CBETIO-3eNIEHBIM 1BeTOM. [Ipe-
001a1a10T (PIIOTOMUT-TUOTICH-KAITBIIUTOBBIE KapOOHATUTHI, TIEPEMEKAIONIUECS C TIO3AHUMHU JEHKOKPATO-
BBIMU Pa3HOBUIHOCTSIMHM aKTHHOJIMT-KAJIbLUTOBOTO COCTaBA C HU3KUM COZIEPKAHHUEM araThTa, MECTaMH C
yOOoroi nUpoXxJI0poBOol MUHEpanu3auei. 3anacel KApOOHATUTOB B I€OJIOTMUECKUX IPAHULAX 10 TIIyOHHBI
300 M cocramusiror 202 MITH. T IPU CpeAHUX copepkanusx (%): Feom -4,8, P,0, - 3,2; CaO - 42,5; CO,
—31,6; S —0,7. Ilpu 6oproBom conepxkanuu P,O, 3% 3amacel cokpamarrcs 10 71 MIH. T, (04TH BTPOE),
a cpennee coneprkanue P,O; nognumaercs auib 10 4,3%. B ceBepHOii TOJIOBMHE JIAHHOTO y4acTKa Ha
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KapOOHaTUTaxX OOHAPY)KCHBI APECBIHUCTBIC KOPHI BEIBETPUBAHUS MOIIHOCTHIO 0 160 M. BosHukm oHU
B pe3yJbTaTe CHOCA IPECBBI CO BCEIO MaccuBa B NIyOokuii &m0 (ymense), uymHa kotoporo 700 M mpu
mmpune 200-250 M (cM. maBy 9). B npenenax pa3BuTHs 3TUX Kop npoiiaeHo 9 ckpaxun NelNe 4, 56, 233,
234, 246, 248, 249, 265, 266 (1182 nor.m). O0béM ipecBbl cocTapisieT 12,5MaH.ky0. M. HacTb e€ coliepKuT
MOBBIIIIEHHOE KOJIMYeCTBO arnatuTa. [1o pesynsraraM cTaTUCTHYECKOTO MOJICUETA PECypChl ATaTUTOHOCHBIX
KOp COCTaBJIAIOT 15 MIIH. T co cpennnm conepxanuem P O, 12,5%. JIpecBAHUCTBIE KOPBI IEPEKPBITHI KPYTI-
HOBJIYHHOH MOPEHOM MOIIHOCTHIO 5—34 M.

14.8. PenxkomeranbHbIe KADOOHATUTHI H ANATUT-MArHETUTOBBIE Pyabl yuacTka Hecke-Bapa

Mecropoxaenue Hecke-Bapa sBIsSeTCS CIOKHEHIIIUM T€0JIOTHIECKUM 00BEKTOM U3 BCEX MECTOPOK-
JIEHUH 1IETOYHO-YJIBTPAOCHOBHBIX MaccuBOB Kosibckoro m-oBa. PeqkoMeTanbHOE OpyIEHEHHE TPUYPOUEHO
K KapOOHATHUTaM W alaTHT-MarHETHTOBBIM pyAaM, 0Opa3yrOIIMM MHO)KECTBO KPYTOIMAJAIONINX JTUHEHHO
BBITSIHYTBIX KHII, YaCTO BETBSIIUXCA. VI3BECTHBI M TpyOUaThie Tela ¢ BEPTHKAIBHBIM 3aJIeTaHuEM, a TaK-
K€ BOPOHKOOOpa3HbIe 3aJIe)KU U, HAKOHEI, OJI0T0Nafalouye Teja TpyouaTtoi GopMbl. 30ech OTMEUAOTCS
BCE THUIIBI PEIKOMETAIBHBIX PYJ, NpUCYIINe KapOOHATUTOBOMY 3TaIly: TaTYeTTOIMTOBBIC, MUPOXJIOPOBLIE,
LU PKETUT-TTHPOXIIOPOBBIE, a TAKKE CMEIIaHHBIE TUIIBl. YCTAaHOBIIEHO JOCTATOUYHO IIHPOKOE Pa3BUTHE MPaK-
TUYECKU HEPAINOAKTUBHBIX TUPOXJIOPOBBIX KAPOOHATHTOB, TPH ATOM HEKOTOPHIE PY/IHbIE TeNa C TTIyOHHON
PE3KO0 YBETTMYNBAIOTCS 110 MOITHOCTH. Mop(OIOTHS TeN TaKUX KapOOHATHTOB eMIE He BRIICHEHA, a MACIIITa-
OBl HHOOMEBOTO OPYIEHEHH IAHHOTO THIIA, TATOTEIONIETO K (prlaHraM MECTOPOXK/ICHHS, TaK OKOHYATEIIHHO
1 HE YCTAHOBJICHBI.

Pa3mep yuactka Hecke-Bapa — 2,4x1,8 km, miomans — 2,9 KB. KM, B TOM YHUCJIE 3aHATAs MOPOJAAMHU
KapOOHATUTOBOTO dTana (pyAHbIMU 1 Oe3pyaHbiMu) — 1,3 kB. kM. 1o cTeneHn N3yuyeHHOCTH B XapakTepy
opyneHeHus (MacmTadam, MOPPOJIOTUN M pa3MepaM PYIHBIX Tell, COOTHOIIECHUIO PA3IMYHbBIX THIIOB PyH)
BECh YYaCTOK BECbMa YCJIOBHO pa3aeiéH Ha 4 30HbL: A, b, B u I, minomansro, cooTBeTcTBEHHO, 0,5; 0,4; 1,0
u 1,0 xB. kM (puc. 35 — reonkapra; puc. 36—39 — reonpazpesbl).

[lepBbie pabotel Ha yuacTke Hecke-Bapa Hauanuchk B 1949 romy ¢ moWcKoB paJlOaKTUBHBIX dJIe-
MeHTOB. Jlo 1974 1. Bce reosoruyeckue ucciaeloBaHus y4acTKa HOCHIIN JIOKAJIbHBINA XapakTep U MOTEeHIIU-
aJbHBIE BOBMOKHOCTH Hecke-Baphl ¢ TOUKH 3pEHHS TAaHTAIO-HHOOWEBOTO OPYACHEHHUS TaK M OCTABAJIUCH
HeBbIsICHeHHBIMH. B 1974—-1980 . Mypmanckas I'PD npoBena morckoBbie padOThI MOYTH HA BCEH TUIOIIA-
M ydacTKa (TapaieIbHO ¢ TPEIBApUTEILHON pa3Beakoil MecTopokmenus TyxTa-Bapa). B 1985-1986 rr.
Ha YeThIPEX HEOOJNBIINX, HO OTHOCHTEIHHO OOTaThIX HHMOOWMEBBIX TelaX MarHETUTOBBIX Py, MPOBEICHA
TpeBapuUTeNbHAs pa3BeaKa (CM. CIeayromui pasnen), a B 1986—1989 rr. — monckoBo-01leHOYHBIE PabOThHI
Ha BCEM MECTOPOXKICHUHU. B uTore MectopoxaeHue oneHeHo Oypenuem o rmyounsl 300 M 1o ceTH npu-
MepHo 50x100 M. Beero na Hecke-Bape mpoOypeHo 254 ckBaxuHbI (51 THIC.IIOT.M), a 1O PYIHBIM TEJIaM —
162 ckBakuHBI (BKITI0Uask 00bEMBI OypeHHs IO MTPEIBAPUTENBHOM pa3BeaKe O0raThIX Tel).

MuHepaibHBII COCTaB PY/: KaJbIIHT, TOJIOMUT, MATHETHUT, allaTUT, (UIOTONHT, POPCTEPHT, TYMHUT, CEp-
MIEHTHH, XJIOPUT, MUPPOTHH, TUPHUT, XATBKOTIUPUT, ITUPOXIIOP, TATUESTTONUT, ITUPKEITHT, TUPKOH, Oa/IIeIIeuT,
WJIbMEHHT.

3onbl A 1 b ipuypodeHs! kK cyOIIMPOTHOMY pas3jioMy, pacceKaroieMy MaccuB Byopusipeu mo aivH-
HOM OcH. 371eCh IIaBHYIO POJIb UTPAIOT JIMHEHHO BBITSHYTHIEC Kbl KapOOHATUTOB U MAarHETUTOBBIX PY/I.
Jlo n3ydeHHBIX TITyOMH 3aMETHBIX M3MEHEHNH B MacIITabax u KauecTBE PEAKOMETAILHOTO OPYISHEHHS He-
3aMeTHO. JIumre pa3Mepsl Tell HEaKTHBHBIX MUPOXJIOPOBEIX KapOOHATUTOB C TITyOWHOW 3HAYMTEIIEHO BO3-
pacrarot. 30Ha B pacnonaraeTcs Ha CThIKe CyOIIMPOTHOTO pasjoMa u TpPyO0ooOpa3HOl pyaHO-KapOOHATHON
3anexu Tyxrta-Bapa. B 9To# 30HE cocpenoTo4eHO OONBIIMHCTBO TPYOUATHIX TeNl MArHETUTOBBIX Py, a TaK-
JKe TOJIOTOMaaoIIe U BOPOHKOOOpa3HbIe Tena KapOOHATUTOB, XOTS €CTh U )KWJIbHBIC KapOOHATUTHL. 30Ha
I" BeIzmenieHa B ceBepHOI yacTu yuacTka Hecke-Bapa. MarHeTHTOBBIX Py 31€Ch HET, 2 KApOOHATUTHI HECYT
OemHOE HHOOWEBOE OPYICHECHHE.

Oco0eHHOCTH CTPOCHUS MECTOpOXKIeH!NsI Hecke-Bapa CBSA3aHBI C IByMS TIIABHEUIITMH CTPYKTYPHBI-
MH JIeMEHTaMH1, KOTOpbIe B MacIuTade MaccuBa ByopHspBH ciieyeT OTHECTH K dJIEMEHTaM IIePBOro HOPsiI-
Ka: cyOIIMPOTHOM 30HOH pas3iioMa W KOHIEHTPUYECKU-30HANBHON 3anexpio Tyxra-Bapa. B 30He pazioma
BHayasie (pOPMUPOBAIUCH pyIHble THpOKceHHUTHI 11 ¢asbl, 3areM KpynHble Jaliku WHOIHUTOB W, HAKOHEI,
JMHEWHbIE TeJla MarHETUTOBBIX Pya M KapOboHaTtuToB. K aemMeHTaM BTOPOTO MOPSIKa OTHOCSATCS OTIEPSIO-
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LIME TPELINHBI, PACTIONAraoIINecs IPEUMYILECTBEHHO Mo YIIIOM 45° K OCHOBHOMY HAIIPaBJICHUIO Pa3jo-
Ma 1 o] yriioMm 90° npyr k apyry. Pa3BuTel oHE Ha FO)KHBIX (raHrax 30H A u b. K onepsromum TpemmHam
MPUYpPOYEHBI Tela HUOOMEBBIX KapOOHATUTOB ¢ HEAKTUBHBIM NMHUPOXJIopoM. K anemeHnTam BTOpOro mopsii-
Ka, HO COIPSDKEHHBIM C 3aJiekblo TyxTa-Bapa, OTHOCUTCS M CEpUsl MEJIKHX TPyOUaThIX Te-CaTeJUIMTOB B
oOpamiieHuu 3anexu (3oHa B). [Toka 4yTo 00Hapyx)eHO 6 Takux TpyOoK. DTo pyaHbie Teaa NeNe 17, 22 u 23,
CIOKeHHBIE KapOoHaTuTamu, u pyanbie Tena NeNe 32 (wnu [V), 33 u 36, rae mpeoOnagaroT MarHeTUTOBBIE
pyzsl. UeM nanbiue OTCTOAT TPYOKH OT 3anexu Tyxra-Bapa, TeM OHHM 1107 00Jiee MOJIOTMMH YIJIaMH HaKJIO-
HEHBI 110 HaNpaBJeHUIO K Hel. POpPMBI BETBHCTHIX KapOOHATUTOBBIX JKHJI HA BOCTOYHOM (raHre 30HbI B
TaKXKe CBSI3aHbI C DJIEMEHTaMU BTOPOTo nopsiaka. OTKPBITHIE TOJOCTH (POPMUPOBAIIMCH 31€Ch KakK 10 pajau-
aJIbHBIM OCJIA0JIEHHBIM 30HaM B oOpamiieHrH TyXTa-Bapbl, Tak U 1O CyOIIMPOTHBIM HAPaBICHHUSM, CBSI3aH-
HBIM C OCHOBHBIM paznoMoM. OTcronia U pe3Kast Hi3MEHUYNBOCTh B HANIPABJICHUSIX TPOCTHPAHUH K1 B 30HE B
(OT CyOIIPOTHBIX 10 CYOMEPHUINOHABHEIX ).

OCHOBHEBIC Pa3HOBHAHOCTH PYIHO-KapOOHATHBIX TOPOX yyacTka Hecke-Bapa (0T IpeBHUX K MOJIOIBIM):

1. Kamprur-anaTtuT-QopcTepuT-MarHeTUTOBEIC PYABI C 3€JIEHBIM (DIOTOMMUTOM U OaaIeIeuToM (Ta-
KHe ke, kak Ha Tyxra-Bape).

2. Te xe pynbl, HO ¢ TeTpadeppUPIOTOMUTOM, TaATICTTOIUTOM, ITUPOXIOPOM, OA/IIEIEUTOM U IHP-
kenuToM. HeokniaHHO MHOTO IMPKENUTa BCTPETUIIOCH JIMIIb B MArHETUTOBBIX pyaax I-ro Tema (cM. cie-
TYIOIIUH pazzen).

3. @noronuT-AMONCUA-KATBIUTOBBIE KAPOOHATHTHI C POPCTEPUTOM, AU3AHAIUTOM, IIOPIOMUTOM.

4. DopcTepuT-KaabIUTOBBIE KAPOOHATHUTEHI € 3eJIEHBIM (PIOTOMUTOM, OaICTCUTOM.

5. TerpadeppudinoronuT-kanbUUTOBbIE KAPOOHATHUTHI C UTONBYATHIM AKTHHOJIUTOM, TaTYETTOIUTOM,
PaAMOaKTHUBHBIM ITHPOXJIOPOM, IIUPKETUTOM (TIOCIEIHNI MUHEpAIT PEOK).

6. AKTHHOJHT-KAIIbIIUTOBBIE KapOOHATUTHI C PyOMHOBO-KPACHBIM TeTpadeppruIoronuToM, Heak-
TUBHBIM MUPOXJIOPOM, WIBMEHUTOM, MECTAMH C TYMUTOM. AKTHHOJIHT B OTIMYHE OT MPENbIIYINX KapOo-
HaTUTOB BOJIOKHUCTBIN.

7. JlefiKoKpaTOBbIE KaJIbLIUTOBbIC KAPOOHATUTHI, AaHXMMOHOMHUHEPAJIbHBIE, C AEHAPUTAMHU IUPPOTHU-
Ha, PEAKUMHU 3EPHAMH HEaKTHBHOTO MUPOXJIOpPa (BCErAa MEIKUE JKHUJIIBI).

8. JleiikokpaToBble JOJIOMHUTOBbIE KAPOOHATUTHI, aHXUMOHOMHUHEPAIbHBIE, O€JIble, CaXapOBHIHbIC.

9. JlonoMHUTOBBIE KapOOHATUTHI KaBEPHO3HBIE C aHKWJINTOM, OepOaHKHUTOM, TaJleHUTOM, canepu-
TOM, IUPPOTHHOM, IUPUTOM, (PPAHKOIUTOM (PEAKO3EMETbHEIC).

W3 nepeuncienus cienyet, YTo MarHeTUTOBBIE PY/bl C(hOPMHUPOBAIKCEH B JIBE CTaIuu. Briocneactun
JKE B pa3NUUHbIE CTAANU KapOOHATUTOBOTO dTara OHH MMOJBEPIIINCH MHOTOKPATHOH MepepadoTKe, 4To MpH-
BEJIO K MOSIBJICHUIO TIECTPOH raMMBI TIETpOrpaduecKux pasHoBHIHOCTEH. OCHOBHBIMH U3 HUX SIBJISIFOTCS:

1. HMcxomHble MarHETHTOBBIC PY/Ibl, yKa3aHHbIe BhIe B 1. 1. Ha Hecke-Bape ux coXpaHHIOCh OUYCHb
Majo. B yacTHOCTH, BCTpeUCHBI OHH B pyAHBIX Temax NeNe 2 11 36.

2. Kanpuur-anaTtuT-MarHeTUTOBBIE PyAbl ¢ TeTpadeppudioronuToM U rard4erToauTroM. Mx takke
HeMHOTrO (pyznHOe Teno Ne 33, B orpaHHYeHHOM 00bEMeE B pyaHOM Teie Ne 36).

3. Kanpuur-terpadeppudoronur-MarHeTUTOBbIE PYIbl ¢ TUPOXIOPOM, TaTYETTOIUTOM, LIUPKEIIU-
TOM (OCHOBHAs Macca).

4. CynbhuaHo-anaTUT-MarHeTUTOBBIC PY/IBI C MUPOXJIOpoM (Ooratsie pynasl Tena Ne I1I).

5. AKTHHOJMT-anaTUT-MarHeTUTOBBIC PYAbI C ABYMS I€HEpaLUsIMHU MUPOXIIOpa (PaIuoaKTHBHOTO H
HEaKTHBHOTO). BCTpeuaroTcss OTHOCHTENBHO PENKO.

6. JlomOMHUTH3MPOBaHHBIEC CEPIICHTUH-AIATUT-MarHETUTOBBIE PY/IBL.

JimHa HanbGosnee KpymHBIX TeJ MarHeTUTOBBIX pyn gocturaet 150-340 m npu mouHocT 20-30 M.

N3BECTHO OKOJIO JECATKA TAKUX TEJI U MHOXKECTBO MEJIKUX, BBIJICIICHHBIX T10 JJAHHBIM MarHUTHON ChEMKH.
Pa3mepsl TpyOUaThIX TEJI MarHETUTOBBIX PY:

*  pyanroe Teno Ne 32 (oHO ke siBiseTcss 60raThiM TesioM HHOOMEBBIX pya Ne [V) — 12050 m;
e pynHoe Temo Ne 33 — 80x40 Mm;
*  pyaHoe Teno Ne 36 —200x100 m.
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Cpenn xapOOHATHTOB TMpeodIamaoT TeTpadeppudIOTONUT-KAIBIIUTOBEIC Pa3HOBUIHOCTH, 3HAYH-
TeJbHASA YaCTh KOTOPBIX SBJISETCS KOHIUIIMOHHOW PEIKOMETAILHOW PyIoi. Pa3mMepsl pyIHBIX TEN BapbHUPY-
10T B IIMPOKKX Ipeaenax. Tak, cymmapHast JuinHa pyaHbix Tex NeNe 1, 10, 15, uMeromumx o01ye rpaHuibl
U MPOTATUBAIOIIMXCS Yepe3 BCE MECTOPOXKJIEHUE B BUJIE Y3KOW JIOMaHOH JeHThl, cocTtapiseT 1800 M npu
morHocTH 10-20 M'. MUHUMAaIbHASI MOIIIHOCTh KaPOOHATHTOBBIX KHUJIOK C TUPOXJIOPOM U FaT4eTTOIUTOM
He TIpeBbImaeT noieil cantuMerpa. Kakoii-mibo 3aBUCHMOCTH COEp)KaHUH TaHTaja W HUOOWS WM pas-
MEpOB 3€PEH PEeAKOMETAIHHBIX MIHHEPAIOB OT MapaMETPOB KIIT HET. B MEIKUX KUIIKaX MOXKHO BCTPETUTh
3€pHa MUPOXIIOpa, COpa3MepHBIE C UX MOIIHOCTHIO (10 1-1,5 cm).

W3zBectHbl U TpyOuarbie Tena xapOooHatutoB (pynubie Tema NeNe 17, 22, 23). Pazmepst Haubonee
KPYITHOI BOPOHKOOOpa3HO# TpyOku cocTaBisitoT B utane 320x160 m (p. . Ne 22).

I'ucrorpammbl pacnpeielicHUs] COACpKaHUi HUOOUS B TaTUYETTOIUT-ITMPOXIIOPOBBIX pynax Hecke-
Bapbl IpuBeieHbl Ha puc. 40. V3 uux cnenyer, uto 84% npo6 coneprxkut Nb,O, B konmuectse 10 0,3%, B ToM
gucie 17% — mamwke 0,1%. MakcumanbHbIe comepskanms JocTuratoT 1,5-2%, HO Takue MpoObl eAMHIYHEL.
B HeakTHBHBIX MUPOXJIOPOBEIX KapOoHATHUTAaX (TOT K€ PHUCYHOK) KapTHHA TIOYTH aHAIOTUYHAS, JTUIIb MaK-
CHMaJIbHbIC COAEP)KaHMS 37IeCh He MpeBbImaroT 1%.

[Mopamsiromas 4acTh TaHTajla ¥ HUOOUS CBsI3aHA C raT4eTTONIMTOM M MUPOXJIopoM. Llupkenut B psi-
JIOBBIX PyZlaX POJIM HE MTPAeCT.

Bcero ma Mmectopoxxnennn Hecke-Bapa BeiaeneHo 45 pynabix Tel 1 105 moacdETHRIX OTOKOB.

CymMapHbI€ 3arachl peIKOMETANIBHBIX Py ipu 6opToBOM conepkanuu Nb,O, 0,1% n MuHuMaIbHOM
MOIIHOCTH PYJHBIX T€ 3 M COCTaBIAIOT 10 younbl 300-500 M mo kareropusim C,+P| 208 M. T co cpen-
HuM cozepxanuemM Nb, O, 0,216% (umu 450 teic. T Nb,O,), B ToM uncie no kareropuu C, (T. €. 10 IyOUHbI
300 m, Tounee o ropusonta Munyc 100 m) — 95,6 man. T (0,221% Nb,O,). Heobxomumo oTMeTUTB, 4TO
cymMmapHsble 3aracsl ipu 6opre 0,1% cunrtanuce BMecte ¢ 6orarbiMu pygamu. KoimdecTBo UX COCTaBIseT
2,3 maH. T (mo kareropun C, mpu ToMm e O6opre) co cpennumu coaepxkanusmu Nb,O, 0,371% un Ta O,
0,015%. Ilpu nmoxcuére onu Bouum B Kareroputo C, o6mux 3anacos yuactka Hecke-Bapa.

3arackl peIKOMETAIBHBIX Py TOJIBKO 110 TiyonHb 300 M 1 TOIBKO 110 30HaM A+b+B (T. €. 3a uckro-
4eHMEM 30HBI [, 1€ peolnaiaroT MENKHE Pa3pO3HEHHbIE TENla) COCTABIAOT 1o Kareropusm C +P :

a) TaT4ETTONUT-MUPOXI0POoBbIe Pyl — 109,9 min. T (Nb,O s—0,22%; Ta, 0O, - 0,008%; Fe06LLL -9.7%:;
PO, - 3,1%);

0) HeaKkTHBHBIE THUPOXJIOPOBbIE KapOoHatuthl — 26,8 muH. T (Nb,O, — 0,2%; Fe0611L — 4,7%;
PO, -2,4%).

3arackl peIKOMETaNbHBIX allaTUT-MarHETUTOBBIX PY/, CTATHCTUYECKH IOJICYUTAHHBIE BHYTPH OJI0-
KOB TaTYETTOIUT-TUPOXJIOPOBBIX PYII, COCTABISIOT 10 TITyOUHBI 300 M 110 TeM ke KareropusiM 29 MITH. T IPU
cpennux comepxkanusax Nb,O, 0,325% u Ta,0, 0,012%. C stum tunom pyn ceasano 32% nuobus u 42%
TaHTaJja OT OOIIMX 3aIacoB 3THX METAJIOB B 30HaX A+b+B.

B Gnokax penkoMeTanbHBIX Py MTOJICUUTAHBI 3aM1achl U «ITYCTHIX» KAIBIUTOBBIX KAPOOHATHTOB, KO-
JMYECTBO KOTOPBIX B TeX ke 30Hax 10 TryOouHsr 300 M cocraBisier 74,4 MITH. T CO CPEIHUMH COAEpIKaA-
nusmu (%): PO, — 3,4; Feom - 6,8, CO,—27,3; S - 0,8, Nb,O, — 0,044. Crnenyer cka3arb, 4T0 NPHHATAS
MUHUMAJIbHASI MOIIIHOCTh PYIHBIX TEJ, PaBHAs 3 M, BCE-TaKH BEJIMKOBATA JJIsl PEAKOMETAIbHBIX PYI, TEM
Oosiee uto pyapl Hecke-Bapbl MOXHO TpEIBAapUTENBHO 00OTramaTh ¢ MOMOIIBIO MTOKYCKOBOM Cemapanu.
CHMKEHHE MOIITHOCTH J10 2 M MO3BOJIMJIO Obl yBEJIMYMTE 3anachkl pya Ha 15%. B Oyayiiem k aToMy BOIpocy
HEOOXOIMMO BEpHYTHCS U TIIATEIHLHO 0OOCHOBATH ATOT IMapameTp.

Jlns 1abopaTopHBIX TEXHOJOTHUECKUX HCciieqoBaHmid B 1981 T. M3 KepHa CKBakKMH ObLTa oTOOpa-
Ha TpeacTaBuTenbHas poda Ne 13 oOmum Becom 4,6 T, B TOM YuCie 3 T MPEICTABICHBI TaTYCTTONNT-
MUPOXJIOPOBEIMU pyaaMu. C MOMOILBIO OKYCKOBOH celapaliy B CIEKTPOPaIUOMETPHUECKOM BapHaHTE
npoba Obuta pasneneHa BUMC’oM Ha MUPOXJIOPOBYIO U TaTUYETTOIMTOBYHO COCTABIISIONIME (T. €. TUPOXJIO-
POBBII MPOIYKT BBIJICIICH 110 TOPHUIO, @ TATICTTOIUTOBBINA — 10 ypaHy). [Ty0okoe o0orarieHue mupoxaopo-
BOTO TIpoAyKTa IpoBeneHo ['upeametoM B 1984 1., H3yduTh e TaTYETTONUTOBEIN TPoAyKT y [ mpeamera B
TOT TIEPUOJ] HE OBIIIO0 BO3MOKHOCTH 1 o0orarnienne ero mposeaeHo B8 BUMC’e mums 1989 1

!'Ha puc. 35 BU/IHO, YTO B KOHTAKTE C «JICHTOW» HaXOAATCs Oorarbie Telia anaTuT-MarHeTuToBbiX pya NeNe T u I1. 3anaaHblii duanr
«JIEHTBI» OCTAJCS 33 PAMKOIl KapThI.
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CocraB npoxaykToB cemapanuy mpoost Nel3 (marasie XTJI Mypmanckoit ['PD)

Conepxxanune, % .
HaumenoBanue nponykra sz 05 Ta, 05 Vpan Topuii Brixon, %
[MupoxmopoBsIit 0,460 0,014 0,006 0,035 45,0
larueTToMUTOBBIM 0,093 0,0115 0,0118 0,0056 21,9
XBOCTBI 0,070 0,0025 0,0007 0,0031 33,1
Ucxonnas pyna 0,250 0,0096 0,0055 0,018 100,0

[Torepu ¢ xBocTamu cocrasuiu (%): Nb,O, —9,2; Ta, O, - 8,6.

[Ipy n3yueHnn MpOLYKTOB Cemapaluuy CIeHUualIucToB [ upenmera HaCTOPOKUIIO IPUCYTCTBUE OLILY-
TUMBIX KOJIMUECTB IUPOXIIOPA, KOTOPBIH, KaK BBISICHUIOCH, MEHEE PAAMOAKTUBEH M MPUHAJICKUT K O3/
HuM TeHepauuaM. [lo nannbiv ['mpeamera mupoxaop u3 XBOCTOB comepxkut B cpeaneM 1,35% ThO, u
0,11% UO, Torna kak B OOBIYHBIX IaTYETTONUT-IIUPOXIOPOBBIX Pyax CONEPKAHUE TOPHUS B MUPOXIIOPE
BIIBOE BBIIIE, a ypaHa — Brpoe. [lo aToit npuunue ['mpenmer He cuuTaeT JaHHBIE XBOCTHI OTBAJIILHBIMHA 110
HUOOUWIO. B peaypHBIX TEXHOJOTHYECKUX CXeMaxX BO3MOXKHO MOHATOO0UTCS JOMOJHHUTEIbHAS MepeuncTKa
XBOCTOB YK€ C IOMOIIBIO PEHTTeHPAIHOMETPUIECKOTO Cernaparopa.

HeaxTuBHBIE THPOXJIOPOBBIE KAPOOHATHTHI TAKKE 00OTAINAIOTCS C MOMOIIBIO MOKYCKOBOH cerapa-
UK, HO YK€ B PEHTTeHPaIHOMETPUICCKOM BapuanTe. [IpoyKThl cenmapanuu npu pa3HbIX pekuMax odora-
wenus conepxut 0,29-0,59% Nb,O, npu Bbixone 79-24% u ussnedennu muodbus 92,6-63% (comepxanne
Nb,O, B xBocrax 0,059-0,11%).Ha rryGokoe oboramenune B 'mpenmer B8 1989 romy Obut Hanpasien 060-
raménnbii noaykr, coxepxkamuii (%): Nb,O, —0,29; Ta,O, — 0,004; CaO — 34,0; CO, - 27,1; SiO, — 7,4,
Th , — 0,017 (anamu3 I'mpenmera). Beixox mpomaykra ot pyasl — 71,9%; ussneuenne unobus — 92,6%;
cozmepxanue Nb,O, — B ucxonnoi kepHosoi npobe — 0,225%.

HpI/I I‘J'Iy6OKOM O6OI‘aHI€HI/II/I 13 NCPCUUCICHHBIX MPOAYKTOB IMOJTYYCHBI CICAYIOMNE KOHIICHTPATHI:

Coneprxanue, % Ta O, Nb,O, ThO, uo, ggzgle:;elg/l:e
[MupoxopoBslii 1,2 45,0 3,4 0,9

IaT4eTTOINTOBBIN 1,25 7,25 0,4 1,4

Cmabo paJ:[Ploa\I,(TI/IBHLII)'I 021 424 0,596 533
MTUPOXJIOPOBBII (Th,)

[Ipu ruapoMeTaTy pruaeckoM repeiesie MePBhIX ABYX MPOIYKTOB IMOTy4YeHbI (PTOPTAHTAIAT KU H
TEXHUYECKHUH okcux HHoOusA. CKkBO3HOE u3BiIeueHne Tanrana — 42%, auoous — 48%.

14.9 borarbie HUOOMeBbIE pyabl yuacTka Hecke-Bapa

[IpeaBapurenbHas pa3Beika OOTaTbIX HHOOHMEBBIX pyn NpoBefcHa B 1985 I B COOTBETCTBHHU C CO-
BMECTHBIM TpoTokoiioM Munigermera u Munreo CCCP Ne 32 ot 08. 10. 1984 . «O nepcnexmusax 6vi-
cmpoil opeanuzayuu 000614y 602AMbIX PEOKOMEMAbHbIX PYO Ha mecmopodxcoenusx Konvckoeo n-osaxy'.
3amacel OoraTeIXx HHOOWEBEIX Py YTBEPKICHBI B aBTOPCKUX IH(ppax B Aekadpe 1986 roma Ha COBMECTHOM
3acemanuu [1K3 Munuermera u Munreo CCCP.

OmHuocumenbHoO 8bICOKUE COOEPIUCAHUS HUOOUS NPUYPOUEHBL MOTBKO K MELAM Anamum-macHemumossix
pyo. Pazsenano 4 takux tena (NeNe [, I, III, IV, cM. puc 35 B npeapiaymieM paszene), IMeeTcs HECKOJIBKO
OoraThIX HEpasBeJaHHbIX NMposiBeHUi ¢ comepxanneM Nb,O, 0,7- 1,5%. borarbie Tena pasBenanbl cKBa-
KUHAMH 110 ceTH 25%25 M no mryounsr 100 m (52 ckBaxkunbr, 4,7 THIC. METPOB OypeHus). PymHoe Teio
IV emgé B 1978 1. u3ydeno nByms ckBaxxuHamu Tryomaoi 300—400 M. Kpome Toro, mpu moacuére 3amacoB
ucnonb30Banbl 18 ckBakuH 195658 rr. u 5 ckBaxkun 1975-80 rr. Pasmeps! Ten B minane: [ — 10x220 m;
I —7x130 m; I — 4%x70 m; IV — 55%120 M (TpyOka). Pyansie Tena -1l pacnonoxens! B 3onax A u b. a pyn-
Hoe Teso [V — B 30He B Ha ceBepo-3anamHbIX Granrax MectopoxaeHus Tyxra-Bapa. MuHepaibHBIH COCTaB
OoraTbIX pya Takoi ke, kKak u psaaoBbix. Tena [ u Il cioxens! anatut-QopcrepuT-KaablIUT-MarHETATOBBIMH
pyaamu, Teno 11 cynmshumHo-amaTuT-KaabIIUT-MarHeTATOBBIMU, TEJ10 [V — anaTUT-KaJIbIIUT-MarHETHTOBBIMH.

! B urore 106br4a Oorareix pya Ha Kobckom m-0Be (a MMENNCh B BUAY PY/bl TAHTATA M HUOOWS) Tak HUT/E U He Obla Hayara.
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Cpennue coaepkaHusi OCHOBHBIX KOMITOHEHTOB, %o

gy{:}{ on | TnO, | NbO, | Z1O, | Vpan | Topuit |Fe | PO, |S Co,
I 0014 | 0490 | 017 | 0011 | 0054 191 |46 |23 158
Il 0015 | 0542 1022 | 0018 | 0050 | 174 |46 |14 | 188
I 0,022 | 0953 | 0,19 0007 | 0061 |243 |53 |57 | 143
v 0,020 | 0517 | 0,03 | 0003 | 0046 | 177 |43 |11 |220

I'mcrorpammbl pacnpeneneHus conepKaHud HuoOMsi B Oorarelx pyhgax NpHuBEACHBI Ha puc. 41.
U3 rucrorpamm crenyert, uto 68% mpo0 pyaneix ten I- Il comepxkar Nb,O, B xonuuectse 0,2-0,6%.
Io pymHomy temy IV 310 udpa uyth MensbIie (61,5%).

Bananc pacnipenenenns peAKuX METAJIOB U3yUeH JIMIIb Ha OJHOW KepHOBOH mpobde Ne 16, oToOpan-
Hoit n3 pynHbx Ten [ u II. OH okazaiics BechMa HEONIAaromnoayyHBIM H3-32 BEICOKOTO CONIEP)KAHUS B Pyaax
LUPKEJINTA:

0,
Maepars | e e
[Mupoxiiop 0,47 56,1 17,3
Hupkenur 0,77 34,2 45,2
laruerronur 0,03 2,5 21,1
Hroro: 92,8 83,6
Maruerur 3,5 4.4

Bpemennbie xoHmumn ObTH paspadotansl [upeamerom (1985 1). OcHOBHBIC MapaMeTphl KOHIH-
1uii: 6OPTOBOE COJepKAHME Nb205 — 0,2%; MuHUMAaJbHAsI MOLIHOCTh PYAHBIX Tel — 4 M; MaKCUMaJbHas
m1yOnHa oTpaboTku KapbepoM — 100 M st pynusix Ten [, IV u 50 m anst pyausix ten 11 u 1. ns crons
HEeOOJBINX TeJ BEIMYMHA MUHUMAaJIbHON MOLTHOCTH, paBHast 4 M, OKa3ajach HEIPHEMIIEMOW U B TIOACUETE
3amacoB oHa ObUTa yMeHbIIeHa 10 2 M. 3amacel B LIK3 yTBepkieHbI Ha 0OCHOBE TIOcieHel HdpHL.

Cymmapnbie 3anmacel 0oratbix pya npu 60proBoM conepxanun Nb,O, 0,2% cocraBuim 1o Kareropu-
am C +C, 1,6 mun. T co cpennmu copepxkanusmu Nb,O, 0,532% u Ta,0, 0,017% (B Tom 4ncie 0,7 min. T
no pyaaomy teny IV). IIpu 6opre 0,1% 3amacel mo Tem e KareropusiM paBHbI 3,3 MIH. T (B TOM 4HCIe
C, — 2,3 man. 1) co cpennumu copepxkanusamu Nb,O; 0,340% u Ta,0, 0,014%. 13 nux na pyanoe teno IV
npuxoautcs 1,3 min. T (Nb,O, - 0,357%; Ta,0, — 0,016%).

JlaboparopHble TEXHOJIOTUUECKUE HCCIICAOBAHNS TIPOBEACHBI HA MaTepHaie KepHOBOM mpookl Ne 16,
otobpannoit u3 pya I u I Ten. Tounee, oToOpaHb! ABE oauHAKOBBIEC MPOOEI BecoM 1o 0,5 T mist BUMC’a n
I'mpenmera. [lokyckoBas cenapamus (BUMC) u rirybokoe oboramenne (I'mpeamer) nz-3a kpaiiHe CKaThIX
CPOKOB Pa3Be/IKH ITPOBOIMIIMCH NTapajuienbHo. Hammane B 0oraThiX pyiax OOIBIIOT0 KOJTHYECTBA IIUPKEIHU-
Ta 00yCJIOBHIIO B UTOTE HU3KOE KAYECTBO PEIKOMETANIBHBIX KOHIIEHTPATOB, conepxkarux Beero 0,3% Ta O
u 13,94% Nb,O, npu ussnedennu ot pya 47,6 u 58,8%, coorsercTBeHHO. [TomyTHBIE MPOMYKTHI: MATHETH-
TOBBIH (65% Fe ) n anaturoetii (37% P,0,) koHenTparsl. [Ipu ruapoOMeTamtyprudecKoM Hepeiese u3
PEIKOMETAIBHOTO KOHIEHTPATa MOJTy4eHbl TEXHUUECKUI okcu Huobdus (99,8% Nb,O, npu ussieveHnn
95% ot koHnEeHTpaTa), ToBapHbIl (GropTanTanar kamus (46,14% Ta,O, npu ussneuennn 90%) u ypaHOBbIA
xuMKoHueHTpar (76% U, O, npu n3pnedennn 96,5%).

B TD2O nokasarenu o0orameHusi CKOppeKTUPOBAHBI ¢ YUETOM TOTO, YTO MPH MOKYCKOBOW paIuo-
MeTpuueckoi cenapamun 20% «mycToit» nopoabl OyaeT cOPOIIeHO B XBOCTHI, 8 B 000TalIEHHOM IPOAYKTE
coziepkanue HHooOus yBenuaures B 1,18 paza.

Hecxkombko cioB o pynaom Tene 1V (puc. 42, 43). O6 0COOCHHOCTSAX €ro CTPOCHUS W MHHEPATHLHOTO
COCTaBa yIIOMHHAJIOCH B pa3HbIX MecTax dacTH II. KopoTko ciemyer moBTOpUTH 3TH 0COOEHHOCTH:

1. B omm4ne oT OCTalbHBIX Tell OOraThIX HHOOHWEBBIX pyI (hopMma ero He JnHeiHas (KWIbHas), a
TpyOuaras.

2. Pynwl conepaxar Muoro kanbuura (22% CO,), uTo cBA3aHO ¢ N031HEH KapOoHaTH3aMEN anaTuT-
MarHeTUTOBBIX PYII, COMPOBOKIABIICHCS] HHTEHCUBHOM IePEKpUCTaIUIN3aIel NX ¢ 00pa30BaHUEM MerMa-
TOUJIHBIX CTPYKTYP, KPYITHBIX OKTa’APUIECKUX KPHUCTAIIOB MarHETUTa U 3EPEH MUPOXIIopa pa3MepoM JI0
1 cM B mornepevyHukKe.
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®oto 1. KceHonut nerMatouaHoil GopeTepuT-MarHeTHTOROI
PYabl B anatHT-(hopCTEPHT-MATHETHTOROI PY/IE ¢ KANBIHTOM.
Koenop. HKenesopyanoe m-uue. Cxe. Terp, mr. 1292.5 m. & kepra 57 mm.



@oto 2. OKpyIIIbli KCEHOIUT OJIMBUHMTA B allaTHT-OPCTEPUT-
MarHeTHTOBOH pyJie ¢ KaJbIUTOM. MaruHeTHT 00BIYHO B 00JI0MKaX.
Kognop. XKenesopyanoe M-uue. Cka. 122°, © kepaa 70 MM.



®o10 3. OGI0MKH MUPOKCEHUTA B ANATHT-(OPCTEPUT-MarHETHTOBOM
pyJie ¢ KambuuToM. Menkie 00IOMKH H3MEHEHB! («1€PEBAPEHB? ) HALEIIO.
Kognop. XKenesopyanoe M-uue. Cks. 122°, @kepHa 72 MM.



®oto 4. ['veToe cKonIeHHe OKATAHHBIX OGIOMKOR B anaTHT-OPCTEpHT-MarHeTH-
TOBOI Py/Ie: NHPOKCEHHTOB, HHOIHTOB (NOCEAHHE 3AMEMIAITCA C KPaéB TOHKO3EP-

HHCTEIM KAIBLHT-(MIOTONMUTOBLIM arperatom), opeTepHT-MarHeTHTOBBIX PY/L

(nokasan crpenkoii). Koenop. Aenesopyanoe m-uue. Cks. 13°,@ kepna 72 mm.



Doto 5. KanbuuT-hopeTepuT-MarHeTHTOBAA Py/la ¢ FaT4eTTONHTOM,
NpOpBaHHas Jaiikoi MelkosepHucToro nepuiotHta, B sepxueii
yacT wryda - GparMenT cexyuleil KuIbl KaILUHTOBOTO KapDo-
narura. Conepanne Ta,0, B pyae 0,019%:; Nb,O, - (,112%.

Byopuapeu. Tyxra-sapa. Cks.130, rn. 161,5 M, @ xepna 72 M.



®oto 6. [lalika MeIKO3epHUCTOTO
MEPUJIOTHTA B KJILLUT-(POPCTEPUT-
MarHeTuToBoH pyzne. Byopuspeu.
Tyxra-papa. Cke. 20, . 250 m,

@ KepHa 57 mMMm.

®oto 7. Kanbuut-opcrepur-
MarHeTUTOBas pyjla C anaTHTOM,
3eNEHLIM (IIOTOIUTOM, TaTYETTO-
sutoM. Byopuspsu. TyxTa-Bapa.
Cks. 146, 1. 263 M, @ kepHa 57 MM.



DPoto 8. ProronuT-KaabUHT-MarHeTHTOBaA pyaa. Beprukais-
Has AMIA B HHAHCH YaCTH - XJIOPHT-1010MuTORAsA. Typuii n-oe.
Lenrpansusiii maccus. Cke. 22, r1. 36,7 M, @ kepua 109 awm.



®oto 9. Kuna Goraroii KaabIUT-(IOTOMHT-MArHETHTOBOH PY/IBI
B onuBuHuTe. Konop. LleHTpanbsHas MarHuTHast aHOMAJTHSL.
Cks. 600, r1. 14 M, @ xepHa 72 MM.



Mdoro 10, Jlaiika 0BHTOR B anaTHT-QOPCTEPHT-MArHETHTOROI pyiie. BHIHB OTOPOHKH MeIKOYeIyiiuaToro
CIMOIMTA N0 CHIHKATHOI vacTi pyasl. Kornop. Kenezopyanoe m-une. Ckp. 42°, @ kepHa 88 MM,



®oto 11. /lnarosanbHble JaliKy IOBUTOB PACCEKAIOT OJMBHHUT C CyO-
BEPTUKAIBHOMN JKHII0H GOraToii ¢ioronuT-MarHeTHTOBO# pysel. B koH-
TaKTe ¢ OJIMBUHHTOM BHIHA MHOTOC/IOHHAs OTOPOYKA:3€IEHBIH CIIHO-
JUTCIKOAUT B3 PO30BOTO TeTpadeppH(pIOoronuTa HONCHI0Bas OTO-
pouka. Mesikas Jaiika BHH3Y IPH MEPECEYCHUH OJINBUHHUTA LIETHKOM

ciokena MuHepanamu otopouku.Kossiop. LlenTpanbHas MarHuTHas
anomanus. Cks. 600, 1. 18 M, ©kepra 72 Mmm. ©



Qoto 12. dnoronuT-anarHToRas
Pyaa ¢ AHONCHIOM, MArHETHTOM,
BKPAIUICHHOCTEIO CYILDHI0E.
Cebnbasp. Cke. 372, rn, 243 M,
2 KepHa 55 mm.

Moto 13. AnaruT-uioronHT-MarHeTHTOBaA
py/ia ¢ THONCH0M B KOHTAKTE C NEPOBCKHT-
THTAHOMarHeTHTOBOI pyaoii. Cebnbanp.
Cra. 364, 1. 489 M. @xepna 58 mm.



®oto 14. PeMKT nerMaTouIHOH (IIOrOMHT-MarHETHTOBOM
PyZIBI B KaJTBIMT-HONICHI-aNaTuToBo# pyae. CeduabsBp.
Cks. 341, r1. 461 M, @KepHa 57 MM.

doro 15. KoHTakT akTHHOMHUT-(IIOTOMHT-aaTHTOBOH PY/IBI CO CIIFOAAHO-
MPOKCEHOBO# Mopoxoii. Ha KOHTaKTe - MEJIKO3ePHHCTas aKTHHOIUTOBAS
otopouka no mupokcenuty. Cebmbanp. Cks. 359, r. 147 M, @ kepHa 57 MM.



@oto 16. Jlaiika IOBHTOB B NErMaTOMIHO# AHONCHI-0IHBHH-(IIOTONHTOBO
nopose. [1o onMBHHY - Ta e MHOroC/I0iiHaA 0TOpoYKa, ¥TO M B 00p. doTo 11.
B Bepxuem topue - kpueTaun guoronuta, HacTs €ro oTimenieHa paciaaBoM,
MOJOMAHA M PA3IHCTOBAHA NO cnaiHocTH. Kosiop. Mrnoronutoeoe M-HHe.
Cke. 567, @xepHa 72 M.



doto 17. AnaruToBas opoja ¢ KOPPOAHPOBAHHBIMU PEIMKTaMH MarHeTHTa
1 ¢oronuTa («wkentok» ImapHo# 3anexku). Kosaop. DJIOromUTOBOE MECTO-
poskaenne. O6p. 13 pa3BeloyuHOi maxTsl. Beicora mTyda - 13 em.



doro 18.JlomomMuToBast kKHJ1a ¢ OOIBIIMM KOIHYECTBOM
MTUPPOTHHA, PBYLIAS [10J0CYATHIH aKTHHOIHT-KaJIbLIHTO-
Bbli KapOoHaTHT. Byopusipeu. Hecke-Bapa. CxB.224, ri1. 75M,
© KepHa 72 MM.



®oto 19. lNonocuareiil 10M0MHUTOBLI KapOOHATHT ¢ Jafikoil kumbep

AHTO-N0A006Ho# noposl. Jlesblii KOHTAKT AalKH cOpBaH NpH OypeHHH.
Cebnbapp. Ck.358, rn. 288 M, @ kepHa 57 MM,



Pore 20, [laiika uilonura ¢ wopaoMuToM B onHeHHATe. B 3ansbanmax -
ABYXCIIOHHAA METKO3EPHHCTAA OTOPOUKa H3 (UIOrONKTa H NHPOKCEHa
(no onuBuHuTY). Byopuapen. 3anaausii yuacrok. Cks. 258, ra. 209 w,
2 xepHa 57 Mm.

Moto 21. HionHT nerMartouHeli ¢ MArHETHTOM, IOPIOMHTOM,
PO30BLIM (HIMEHEHHBIM) HeDETHHOM, ¢ METKHMH MITHAMH D2I10T0
NEPBHYHOTO KAABLUNTA, BHIHA nepekpHCTAIMIaALMA IHONCHIA
BHYTpH nated. Cannannarsa. Cks. 57, rn. 159 M, @ kepua 72 mm.



®oto 22. GnoronyUT-KaablMTOBas OpeKyHs, GpaHKOIUTH3HPOBAHHAS
(C cOXpaHEHHEM BCEX CTPYKTYPHO-TEKCTYPHBIX 0COOEHHOCTEH HCXOMHOM
nopozet). JIse cropons! oaxHoro odpasua. Cannannarsa. Cks. 17, r1. 285 m,
@ KepHa 58 MMm.



®oto 23. Bpekuns ¢ 00110MKaMH (IOrONUT-KAIBIHTOBLIX H T0IOMHTOBLIX
kapGonatuToB. LleMeHT: XnopuT-kapOoHarHsiii. CajlianaTsa.
Cks. 36, tn. 201 M, @ kepna 70 MM. .

doTo 24. Dkcrno3uBHas Opekuust ¢ 00IOMKaMK KapOOHATHTOB Pa3HBIX CTa-
JMii, a TAK)Ke H3MCHEHHBIX MMPOKCEHHTOB. LleMeHT: KaibLuT, Oyphii ¢aoro-
nut, MaraetuT, mapHut. Camnaniarsa. Cks. 55, o1, 286 M, @ KepHa 72 MM.



Daoro 25. CyHryauT (KOIBCKHT) © 3EPKaIaMH CKOTbKEHHs H3
KWL B onuenunTax. Kosaop. LienTpansHas MarHHTHAsS QaHOMAIMA.
Cke. 602, @xepna 98 Mm.



3. LIupKenuT B 9TUX PyJax OTCYTCTBYET, [1a U BaJIOBOE conepkanne ZrO, BO MHOTO pa3 MEHBIIE, Y€M
B MarHEeTHTOBBIX pylax JIOOBIX APYTHX THIOB. Takue conepKaHusi LUPKOHUSI CBOMCTBEHHBI JHIIbL KapOo-
HaTUTaM.

4. TpyOka OKpyKeHa CIUIOUIHBIM OPEOJIOM KaJIbIHUT-TeTpadeppu(IOoronuT-ryMUTOBBIX MOPOA H
OypO-KpacHBIX MEJKOYEITYHYaThIX CIIOJNTOB, BOSHUKIIMX B TpOLecce mepepaboTKy BMEIAOIUX MTHPOK-
CEHHTOB U OJIMBUHHTOB.

5. borarele mupoXJIOPOBBIE PyAbl CJATAOT JIMIIb BHYTPEHHIOK YacTh TPYOKH, TOTAA KaK KpaeBble
e€ yacTu — TO PSAAOBBIC TaTUYETTOIUTOBBIC PY/Ibl, IPEICTABICHHbIE MAarHETUTOBBIMU, KAPOOHATUTOBBIMH H
CHJIMKaTHBIMU Pa3HOBUAHOCTSAMH.

I'myGokne ropu30HTHI TPYOKH N3yUeHBI JBYMsI HAKIIOHHBIMU CKBaXHHAMK: Ne 229 rmyOunoii 277 M 1
Ne 287 ry6unoit 384 M (cm. puc 35). [lepBast Bckpbiia Oorarbie THPOXIOPOBBIC PYABI 10 TTyOUHBI 160 M,
3aTeM MeTpoB OkoJ10 20 mpoIa o raT4eTTOIUTOBBIM PyAaM U BbIIUIA BO BMEIAOIINe Iopoasl. Bropas
BOLIIIA B TPyOKy Ha 1yOuHe 235 M, HO, CKOpEe BCEr0, HECKOJIBKO OTKJIOHMIIACH OT 3aJJaHHOTO HAIPABJICHUS
Y BCKpbLIA, TVIABHBIM 00pa30M, raT4eTTOJIUTOBBIC PY/bl, B KOTOPBIX U OCTaHOBJICHA'.

XUMHUYECKHN cOCTaB MUPOXJIopa u3 6orateix pya tena IV (%):

Nb,O, - 61,59 TiO, - 2,96 TR0, -2,32
Ta,0, - 0,60 ThO, 5,16 CaO — 14,79
Zr0O, 2,00 Vpan — Her Na, O -5,91

(3 matepuanos 0. A. Barnacaposa, UMI'PD, 1978 1)

Yacte mposiBiicHHI Oorarteix pya octanack B 1985 rogay HeuwsyuenHoit. Kpome Toro, B mepuoj
MTOMCKOBO-OIIEHOYHBIX paboT 1986—1989 rogax BeIABICHBI M HOBBIE MPOsIBIEHUS. VX 00munii mepedeHs:

Hurepainsl, M Cp eﬂHHS
Jl\fjr\[& %g(i\g J(\S:g conepa. % Ipumeuanue
o ' ’ or 710 Cgsggacr;;_ Nb,O, Ta, 0

14 384 240,8 260,6 19,8 0,67 0,007 Cepust pyIHBIX KU
2 = 443 122,6 129,0 6,4 1,5 0,056 | Ciroautsr
3 20 219 64,0 75,0 11,0 0,47 0,010

= == 107,2 116,0 8,8 0,74 0,012
4 21 235 189,0 198.4 9,4 0,41 0,025
5 29 222 193,0 218,6 25,6 0,70 0,011 Cwm. puc. 37
6 == 447 158,6 192,7 34,1 1,2 0,012 | Cwm. puc. 37
7 40 241 147,0 154,4 7,4 0,77 0,031

Crermnoe Teo, yKa3zaHHOE B MPEIIOCIEAHEH CTPOUKE, BOSMOXKHO, BEIXOUT TI0JI MOPEHY MEXILy MPO-
¢unsamu 29 u 31; Tae u3BeCTHA MarHUTHAS AaHOMAJIHMS HHTCHCHBHOCTHIO 10 100 MO.

14.10. HuooueBblie kapOoHaTUTHI CaJlIaHIATBBI

Maccup CananiaTBa CIOKEH HionuTaMu ¥ kapOooHarutamu. [lnomans kapOOHATUTOBOTO s/pa, C
KOTOPBIM CBSI3aHBI MTPOSABICHUS PA3IMYHBIX MTOJIE3HBIX UCKOMAeMbIX, cocTaBiseT 0,67 kB. kM (puc. 44).

Kap6onaruTsl 00pasyror Tpyb0o0oOpasHyIo 3aJIeXb C KPYThIM MAeHUEM, IMPOCIICKEHHYI0 OypeHneM
Ha rryOuHy oxoio 500 M. bapuT-cuaepuToBbie 1 GapUT-aHKEPUTOBBIE KAPOOHATHTHI 3aJIETAI0T B IIEHTPAIIb-
HOM YacTH siipa 1 OKaMIICHBI KaJIbLIUTOBBIMU KapOoHaTuTaMu. KopeHHbIe OpOobI sIpa IMEPEKPBITHI KOpa-
MU BBIBETPHBAHUsI CpeiHeH MOIIHOCTEIO 14,2 M. Ha KanbIUTOBBIX KAPOOHATHTAX OHU MPEACTaBICHBI Jpec-
BOI C BEPMKYJINTOM, MarHeTUTOM M PEIKOMETAJIbHBIMM MHHEpaJlaMi, Ha aHKEPUTOBBIX M CHJIEPUTOBBIX
— 0apUT-TMMOHUTOBBIMU OXpaMH (<OKEJIe3HOH NUTAIOI»). Kopbl BEIBETpHUBaHUS, B CBOIO OUEPE/h, 3aKPHITHI
CITJIONITHBIM YEXJIOM YEeTBEPTHUHBIX OTIIOKEHUH (MOpEHa, IIECKH) MOIITHOCTRIO 2—7 M.

Kap6onaruter CasiaHinaTBel pacIioioKEeHBI Ha TOJIOT0M BO3BhIIEHHOCTH ¢ abc. ot™M. 300-330 M u
OTHOCHUTENBHBIMU TpeBbIieHUus MU 30-50 M.

! 3aMepbl HCKPUBJICHHS CKBAKHUHBI HE IPOBOJIMIIUCH U3-32 OTCYTCTBHS B TOT MEPUOJ THPOCKOIINYECKOTO HHKJIMHOMETPA.
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[TepBbic TTOWCKOBEIE PabOTHI Ha MaccuBe TpoBeneHbl B 1957-1962 rT. (Cepba u mp., 1959; 1962)
B stot nepuon npoiinenst 132 xanapbl, 82 mypda u 12 METKUX CKBaXHH B KapOOHATUTaX W BOJIHM3U HUX,
BBISIBJICHBI MPOSIBIICHHSI BEPMUKY/INTA, HUOOUS, OapuTa 1 MUHEpalbHBIX Kpacok. B 1978-1980 rr. Myp-
manckoii ['PD npoOypenst 24 ckBakunbl (NeNe 13-35, 18?) o0mmm 00béMoM 4,4 THIC.IIOT:M) Ha IBYX Kpe-
CTO00pa3HO PACHOJIOKEHHBIX MPOopUIsiX, a B 1984—1988 rr. mpoBeicHbI TOUCKOBO-OLICHOYHBIE PA0OThI Ha
HrOOMit 1 OapuT 10 TyouHsl 300-500 M. D10 emié 32 ckBaxuubl (NeNe 36—67"' 06bEMOM 9,9 ThIC.[TOLM)
TOJIBKO B TIpefenax sapa. [opasie padboTsl B epuos ¢ 1978 roma He BENHCH.

HuobOueBble kKapOOHATUTHI CIIAraloT MOAKOBOOOPA3HYIO HEMOIHOKOJBIIEBYIO 30HY B CEBEPHOMU MOJIO0-
BUHE siapa MaccuBa Cayuannarsa JumHod 1,5 kM npu mMomHoctd B Tane 40—-100 m (puc. 44). [lagenue
30HBI KpyTOoe (60—80°) k meHTpy MaccuBa (puc. 45-46). Oduias momans pynHoi 308ab1 — 0,11 kB. kM (15%
BCEH II0ma Iy KapOOHATHTOBOTO SI/IPa).

OCHOBHBIE Pa3HOBUAHOCTH CYILIECTBEHHO KaPOOHATHBIX ITOPO:

1. ®dnoronuT-KaabLUUTOBbIE OPEKYMH ¢ OOJIBLIMM KOJHYECTBOM OOJIOMKOB M3MEHEHHBIX MHOIUTOB
(mo 40-50%).

2. [onocuatsie (GIOronUT-KaIbLUTOBBIE KApOOHATUTHI TaKOro ke coctaBa. OOJIOMKHA HHOIHUTOB B
HUX TOXE BCTPEYAIOTCSI, HO X OY€Hb MaJlo.

3. JIelikokpaTOBbIE KaJIBIIUTOBBIE KapOOHATUTHI 6€3 00JIOMKOB BMemIaromux nopoa. OHu pacronara-
I0TCsI BO BHEIIHEH 30He KapOOHATUTOBOTO SIpaA.

4. Kanbuut-(aoronuT-MarHeTUTOBBIE MOPOJBI, ClAararollue MEJKHE YYacTKH cpenu (IoronuT-
KaJbLIUTOBBIX KapOOHATUTOB. 10 cocTaBy SIBISIOTCS METaHOKPATOBBIMH aHAJIOTaMH KapOOHATUTOB.

5. Kanbuut-¢oronutoBsie mopoas! (Miau Oypble CIIOAMTHI ¢ KANBLUUTOM). TATOTEIOT K KOHTAKTaM
KapOOHATUTOBOTO Apa C UHOIUTAMHU.

6. JlomoMHUTH3UPOBAaHHBIE PA3HOBUIHOCTH BCEX MEPEUNCICHHBIX BBIIIE MTOPO/I.

[Mepexombl MEXITy TEPBBIMHU TSITHIO PA3HOBUAHOCTSIMHU OTHOCUTEIBHO PE3KHE, HO O BO3PACTHBIX CO-
OTHOUICHUSIX OZIHO3HAUYHOI0 0TBeTa HET. [oxoxke, uTo (h1oronuT-KanbLUTOBbIEC OPEKINH SBIISIOTCS] CAMBIMH
JIPEBHUMH, KapOOHATUTBI BTOPOH U TPEThE PasHOBUIHOCTH — 3T0 (aunanbHele aHanoru. OdoraméHHble
MarHeTHTOM MOPOJBI OTHOCATCS K MPOIYKTaM JpOOHON KpUCTaNTU3alMi KapOOHATUTOBBIX XKHUJIKOCTEH, a
CIIIOIUTHI BO3HUKIIU B pe3yJbTare IIyOOKOH MeTacoMaTHUeCKOl nepepaboTku (KalbUTH3aUH) BMEIAI0-
[IUX UHOJIMTOB.

OcHoBHasl Macca HHOOHS COCPEOTOYEHA B MOJOCYATHIX (MIOTONMHUT-KAIBIIUTOBBIX KapOOHATHUTAX.
HeOompImie TMHEHHBIE 30HBI €CTh U B OPEKYMEBBIX PA3HOBHUAHOCTAX (C 0OJOMKAaMH HIOIHMTOB), HO OHU
Bcerza OeHee MojIocYaThiX. DTO XOPOIIO BUAHO HAa TUCTOrpaMmax (puc. 47), n3 KOTOPBIX clienyeT, 4To 85%
npo0 (IOronuT-KadbIUTOBBIX OpeKunid comepkuT HHoOmi B komuuectse a0 0,1%. B uenom opynenenue
OemHOE, T. K. ¥ B MOJIOCYATHIX KapOoHartuTax jauimb 46% npod conepxut Huoduit ot 0,1% u Beime. Bay-
TPH 30HBI OTMEYAIOTCSI TIOJIOCHI ITyCTHIX» KapOOHATHTOB, & TAKXKE JKUIO00pa3HbIE 30HBI (PPAHKOIUTOBBIX
(pocdaTaBIX) TOpOI OOJIEE TIO3THETO BO3PACTA, YaCTh M3 KOTOPBIX SBIIIETCS OMHOBPEMEHHO 1 HHOOWEBBIMU
pynamu. OpyneHeHne oObIYHO YyCTOWYHMBO C IIyOMHON Kak 1o MaciuTadam, Tak U 10 kadecTtBy. Ha otnens-
HBIX pa3pe3ax KHu3y HaOonaeTcs 1100 yMEHbLICHUE, TM00 YBEITUUCHNE MOITHOCTH 3aJICHKH.

Huobuii ceaszan ¢ ayemmrom M mupoxiopoM. Jlyemmr (NaNbO,) B NPOMBIIUIEHHBIX KOJHYECTBAX
Ooiee HUTIE HE BCTPEUYEH M B 3TOM cMbicie CajlaHJIaTBUHCKOE MECTOPOXKACHHE SIBISCTCS YHUKAJIBHBIM.
OH oOpasyeT KyOHUECKHE KPHCTauIbl YEPHOTO, Ceporo, TEMHO-CHPEHEBOTO IBETa pa3MepoM B pebpe
0,02—1 mm. Cpennee conepxanue Nb O, B yemmte coctasiset 73,5% 1pu KoeOaHuH B OT/EIbHBIX aHa-
mu3ax ot 71,0 no 77,4%. DneMeHThI-TIpUMECH TIPeICTaBIeHBI OKcuaamMu tutana (3%), Taatana (0,15%),
topust (0,2%, 1. e. MUHEpan ciabo paanoakTHBeH). [[MpoXIop MPUCYTCTBYET COBMECTHO C JYEIIHTOM B
coorHomenuu npumepHo 1:3. Conepsxanne Nb,O, B IMPOXJIOPE TAKKE CTAOUIBHOE M BBICOKOE: B CPETHEM
0K0J10 69%. PanroakTHBHOCTE MUPOXJIOpA MPUMEPHO TaKasl K€ KaK U Y JIyeLINTa.

XUMHUYECKUI 1 MHUHEPaJbHBIH COCTaB HMOOMEBBIX KapOOHATHTOB MpuBeAEH B Tabm. 28. M3 Heé
BUJIHO, YTO KapOOHAThl COCTaBIISIOT CBBIIIE TTOJIOBHHBI MOPOAKL. [IpecTaBieHbl OHH, TIIAaBHBIM 00pa3oMm,
KaIbIUTOM. J{OJIOMUT B ONTyTHUMBIX KoimdecTBaxX (Mo 20% u Ooiee) mosBisieTcsT O3 KOHTAKTa PeIKOMe-
TaJbHOW 3aJI€KH C HO3JHUMHU KapOoHaTuTamu. JlyemuTt ¥ NupoxJiop YCTONUMBBI IpU (PaHKOIUTH3ALUH
Y aHKEPUTHU3ALMH, a B NIOCIETHEM CIIy4ae MOTYT HOSIBUTHCSI M HOBbIE FE€HEPALMH TOHKOBKPAIJICHHOTO ITH-
poxiopa. B numgax orMeuaeTcs MHOTO MBUICBUAHOTO MUpoxJiopa (pasmep 3épeH menbine 0,02 MM) U Ha

! Hymepaliust CKBa)KHH CKBO3HAsI, HaurHast ¢ 1957 1.
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B paHHUX KapOoHaTtuTax CaliaHiaTBbl.
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MIEPBBIN B3MIA CKJIAIbIBACTCS BIIEYATIIEHUE, UTO Menkas (paxius mpeodnanaet. OmHAKO MOICIETH TOKa-
3aJd, 9YTO C TUPOXJIOPOBOH MBUIBIO CBsI3aHO He Oosee 1-2% Bcero HMOOMSA. 31eCh CKa3bIBaeTCs KyOndeckas
3aBHCUMOCTb MEXK]y JTMHEHHBIMU pazMepamMu 3EpeH U X 00bEMOM.

[TormyTHBIMU KOMIIOHEHTaMHM, KOTOPbIE TEOPETUUYECKH MOYKHO M3BJICUb U3 PEIKOMETANBHBIX Py, SIB-
JSIFOTCSL MarHeTuT, 0aput, pocdatsl (anaTuT U GPaHKOIHT), KaJbIUT (KK CHIPHE JIJIsl U3BECTH).

3anacel HUOOMEBBIX KapOOHATUTOR 1pu 6opToBOM conepkanuu Nb, O, 0,1% cocTaBisior 10 ryOHHbI
300 m ot nmosepxnoctu (ropusont 0) 79,1 mun. T (151,3 ThIC. T Nb,O,) Mo xareropun C,. Cpennue comep-
JKaHWs KOMITOHEHTOB ITpHBe/ieHb! B Ta0I. 28. [logcuér 3amacoB 6a3upoBasics Ha 16 CKBaXKHHHBIX Tepecede-
HUSIX. J[J19 MOMCKOBO-0LIEHOYHOM cTanu MOP(OIOTHs PYIHBIX 30H H3y4eHa I0OCTaTOUYHO HaA&KHO, ECTh U
MEPEKPHITHIC Te0IPaA3PE3HI.

3amnachel IPECBSHUCTHIX KOP BBHIBETPHBAHUS, 3aJICTAIOIIUX Ha HUOOHWEBBIX KapOOHATHTAX, HE CUMTA-
JIACh, J1a U CAMH KOPBI U3yUeHbI c1ado.

Tadauna 28. Xumudeckuii 1 MHHEpaIbHbII cocTaB HHOOKMEBBIX pya CaiaHiaTBbl

Conepxanue, %
KommnonenTst Munepainsl Conepxanne, %
TEXHOJIOTHYECKas 10 pe3ylIbTaTaM (TexHOMOT. PO6Ga Ne7)
mpo6a Ne7 nmoJicuéra 3armacon
Sio, 8,54 JlyemmuT, mupoxiop 0,25
TiO, 0,38 Marnerur 6,6-7,0
Al O, 431 [Mupwur, muppoTua 3,0-3,5
Fe,O, 8,17 Bapur 2,5-2,7
FeO 6,26 11,1 (Fe ) ®paHKOIUT (amaTur) 5,5-6,5
MnO 0,62 AHKHAIIAT 1,5-2,0
CaO 30,74 nemenur 0,3-0,5
MgO 6,85 TI'emarut, réTut 1,0-1,5
K,0 1,30 Xnopur 12,0-13,0
Na,O 0,24 dnoronut 10,0-12,0
SO, 3,75 1,9 (S,,) Kapbonatst 54-56
PO, 2,67 3,0
Ta O, 0,002
Nb,O, 0,172 0,191
BaO 1,64 1,94
ILILI. 24,00
Cymma 99,64
CO, 22,66 23,5

JlaGoparopHble TEXHOJIOTMYECKHE HCCIECIOBAaHMs IMPOBENEHBl Ha Marepuaie KEepHOBOH MpoObI
Ne 7 Becom 2,2 T B ['opaom mncturyre KDAH CCCP B 1986 T. (TIOTydYeHNE YEepHOBBIX KOHIIEHTPATOB)
u B ['mpenmere B 1988 I (mOBOAKa YEPHOBBIX KOHIIEHTPATOB). UEpHOBOM KOHIIEHTPAT C COACpPIKAHUEM
Nb,O, 0,85% (anamu3 ['mpenmera) noaydeH MO0 MarHMTHO-TPABUTALMOHHOM, T. €. OE€3PEarcHTHON CXeMe.
[Ipu 5TOM BBIACHUIIOCH, YTO NOTEPH HUOOMS cO mulamMaMu u3 pya CaliaHiaTBbl COCTaBHIN Beero 5,5%.
s cpaBHeHwMst: U3 psioBbix pya Hecke-Bapbl onu paBHbI 8%, U3 Ooratbix — 11%, a U3 rar4eTTOIUTOBBIX
pyn Tyxrta-Bapsl — 17-20%. OnHako COBEPIIEHHO HEIOMYCTUMBIMU OKa3ajHCh MOTEPU HHOOUS C XBOCTa-
Mu, cocraBuBmue 27%. llpn n3ydennu xBoctoB TexHonorun u muHepanorn KOAH npunum k enuHOMY
MHEHUIO, YTO HavdaJlbHasi KpynHocTh apoOieHus (0,63 MM) HEJOCTAaTOYHA M MHOTO JIyeIUTa HOTEePsUIOCh
co cpoctkamu. IIpu 10BOIKe YEPHOBBIX KOHLIEHTPATOB 10 MarHUTHO-(IOTAaMOHHON cxeme ['upeameTom
TOJTy4YeH NMpoayKT ¢ conepxanneM Nb,O, 39,8% npu ussnedennn 41,2% ot ucxonHoi pyapl. B kauectse
npumMecel npucyTcTByioT (%):

Si0, - 8,0; Fe,O, . —2.,1; CaO - 9,8; Ta,0, - 0,26; Th,_ —0,19.
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MunepanbHblii coctas (%): myemmt — 40,8; mupoxiop — 26,7; anatut ¢ Gppankomutom — 3,1; kapbo-
Hatbl — 21,2; cunukarsl — 7,1; cynbduasl — 0,3; npoune — 0,8 (utoro 100,0).

Kpome toro, BUMC’om B 1987 1. ObITH IIpOBECHBI TOMCKOBBIE UCCIIEIOBAHUS M0 MPEABAPUTEIIb-
HOMY oOoramieHHio (TIOKYCKOBOW Cemapanuu) JIyeIIUTOBBIX PyAd B PEHTTEHPaJANOMETPUYECKOM BapHaH-
te. Pyner CayurannarBel OKa3ajiuch JOCTATOYHO KOHTPACTHBIMH, KaK M BCE THIBI PEAKOMETAIBHBIX Py
KapOOHATUTOBOTO ATara. MakcuMalbHbIE MTOKa3aTel Cenapaluy, T. €. 6e3 yuéra MpucoeqMHEHNS OTCEBa K
oboraméHHOMY TIPOIYKTY, CIETYOIINE:

[IpomyKTHI cemapanuu
BapuanTe B Konuenrpar XBOCTHI
on,
(pexumbI) BLZ A Conepx. W3Bneuenue, Boixom % Conepax.
Nb,0.,% % 7o Nb,0.,%
1 80,8 0,29 96,1 19,2 0,05
2 66,7 0,32 88,9 333 0,08
3 50,6 0,39 81,6 494 0,09
4 40,7 0,45 75,5 59,3 0,10

Hccnenosanus ObuM NPOBEIEHBI HA TEXHONOTHIECKOH npobe Ne 8 ¢ comepxannem Nb O, 0,172%,
oroOpaHHOl n3 KepHa ckBaXHH NeNe 41, 45, 50. M3 npuBeAEHHBIX Pe3yJdbTaTOB BHHO, YTO ITOKYCKOBAas
cenapanus J0JDKHA ObITb 00s3aTebHBIM 3BEHOM B CXeMe 00OralieHusl, a ONTHMaJIbHbIE PEXKUMBI €€ He-
00X0IMMO OTpeICUTh PU JaNbHEHINX nccienoBanusax. Ha rmybokoe oOoraienne mpoayKThl cenapanum
HE HaIpaBJIsJIUCh.

14.11. bapurt-cuaepurossie pyabl CaliaHIaTBBI

OO6mue cBenenus o kapbonarutax CallIaHJIATBHHCKOTO MacCHBa U 00bEMax MPOBEAEHHBIX padoT
JIaHBl B Ha4aJie IPEIbIAYIIETo pa3zelia, a KpaTkoe OMUCaHNe OCHOBHBIX Pa3HOBUIHOCTEH MO3IHUX KapOo-
HaTUTOB — B paznene 7.4.

bapuTtoBsie pyabI clararoT IEHTPAIBHYIO YacTh KapOOHATUTOBOTO IITOKA, 00pa3ys KOMIIAKTHYIO 3a-
JIeXKE pazMepoM B ImiaHe 650%x350 M ¢ KpyThIM, ONM3KUM K BepTHKAIBLHOMY, MajgeHueM. [IpencraBieHsl
OHH HECKOJIbKUMH Pa3HOBUIHOCTSIMH MO3IHUX KapOOHATUTOB, U3 KOTOPBHIX OCHOBHBIMH SIBIISTIOTCS OapHT-
AHKEPUTOBBIE C MEJIKOBKPAIICHHBIM MAarHeTUTOM M OapUT-aHKePUT-CUACPUTOBBIC (WM YIPOIIEHHO,
«0apUT-CHJICPUTOBBICY») KApOOHATHUTHI, BOSHUKIINE B 3aKIFOUUTEIILHBIC CTAUN KapOOHATUTOBOTO JTara.
B He00I1b1110M KOJTMUECTBE B CEBEPHOM YaCTH 3aJIC)KH OapUTOBBIX PY/l M3BECTHBI JICUKOKPATOBbIC OpeHHEPHT-
JIOJIOMUTOBBIE KapOOHATUTHI C HEOOJIBINIOHN MPUMECHIO OapuTa.

Kpome xapbonaroB u 6apuTa, B Mo3qHUX KapOOHATUTAX MPUCYTCTBYIOT XJIOPHT, CEPIICHTHH, MarHe-
TUT, aHKUIIUT, OepOaHKUT, MUPHT, C(haJepuT, TaICHUT, CTPOHIIMAHUT, MBUIEBUIHBIN TUPOXIIOP.

[To nanabiM MexanoOpa (1983) conepxanue 6apura B pynax TexHojorundeckoi npoost C—4 cocra-
Bwio 12,2%; cunepura — 32%; marnerura — 7,5% nupura — 2%. OcTanpHas 4acTb MPENCTaBICHA, TJIaB-
HbIM 00pa3oM, CHJIMKaTaMu U JIETKUMU KapOOHaTaMu (JIOJIOMHUT, KaJbIUT U Jp.). B Oapute comepxutcs
62,5% BaO; 31,7% SO,; 0,8% Fe . ; 0,3% SrO (XTJI Mypmanckoii I'PD, 1981 r.). Ilo eauHu4HBIM JaH-
HBIM MHKPO30HAOBBIX ompenenennii (I'eomormueckuit ma-t KHII PAH) comepxanme BaO B Gapute —
65,7-66,8%, a xommyecTBO SrO KoneOieTcss OT COThIX Aoned mporeHTa 1o 2,4%. Ho Hamo ckazare, 4To
JAHHBIX O XUMCOCTaBe Oapura (Kak U OCTAIBHBIX MUHEPAJIOB OAPUTOBBIX PYI, B TOM YHCJIEC aHKWINTA,
CyNb(UI0B, MATHETHTA, CUJICPUTA U JIP.) KpaliHe MaJio TU00 HET BOOOIIE M HEJIOCTATOYHO JIAXKe JUIsl yPOBHSI
IMOMCKOBBIX pa0OT. B 4acTHOCTH, HE BBISICHEHO, C YEM CBsI3aHbl IPUMECH PAIMOAKTUBHBIX JJICMEHTOB B 0a-
PUTOBBIX pynax. B otuére 1988 . ymomuHaeTcs psiji HOI03peBa€MbIX MHHEPAJIOB, HO JIOCTOBEPHBIX JAHHBIX
Het. [1o pe3ynsratam ramMmma-kapoTa)xa yCTaHOBJICHO:

*  TIpUpOJA PATUOAKTHBHOCTH IPEHMYIIIECTBEHHO TOPHEBAs;

*  HUKAaKOH CBS3U MEXAY COACPKAHUSIMU HUOOUS U TOPHSI HET.

Bcero BrisiBneHo 40 anomanmii B 4 ckBaxxuHax (NeNe 50, 53, 54, 60) uaTencuBHOCTHIO 2 10—-800 MKpAiac
npu pone 80 Mkp/gac u MOIIHOCTHIO 1.6—12,2 M 110 cTBONIaM CKBaskuH. M3 HUX 23 aHOMauu 0OHapyKEHBI B
ckB. Ne 54 rmy6unoii 340 M, KoTopasi Ha BCEM MTPOTSHKSHUH BCKpPbLIa aHKepUT-0apuToBbIe pyasl. CymmapHas
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MOIITHOCTh aHOMAJIMIA TI0 BCEM CKBaYKMHAM COCTaBIIsieT mpuMepHO 12% oT o01iero Metpaska, mpoiieHHOTO
Mo 000UM THIIaM OAPUTOBBIX PyA. DTOTO OKA3aJI0Ch BITOIHE TOCTATOYHO, YTOOBI OIIYTHMBIN (OH Tepentén
0 HACJIEJICTBY U B KEJIC300KHCHBIE OXPHI (CM. maBy 16, pasaen 16.4).

I'ucrorpammbl paciipeiefieHns: coaep KaHuil jkene3a u 0apus B MO3IHUX KapOOHATUTAX MPHUBEICHBI
Ha puc. 48 u 49. 1o xapakrepy pacrpenencHus keae3a BCe TUCTOrPaMMbI OM3KH K CHMMETPUYHEBIM. Takue
’Ke OHU U JIJIsl 0apuTa, 32 UCKITIOYCHUEM JIOJIOMHTOBBIX KapOOHATUTOB, TUCTOTpaMMa KOTOPBIX THIIepOoIIo-
BrHast. CoracHO BBIBOAAM, BBEITEKAIOIIMM W3 aHaIN3a TucTorpaMM rmo TyxTa-Bape (cM. pazmen 14.4) Bce
TPH Pa3HOBHUIHOCTH KapOOHATUTOB 00Pa30BaIKCh, BEPOSITHEE BCETO, yTEM BBITTOIHEHHS MToJocTel. baput
JKe B JIOJIOMHTOBBIX KapOoHaTuTax (HamOoJiee IPeBHUX U3 pacCMaTpPUBAaEMbIX Pa3HOBUIHOCTEH) SBISIETCS,
B OCHOBHOM, HaJIO)KEHHBIM, /1a ¥ COACPIKAHMS €T0 B I1eJIOM 3aMETHO HMKE, HEXKEJIH B CAMBIX MOJIOABIX Kap-
OoHaruTax (T. €. 0apUTOBBIX pyAax).

3amacel 0apUTOBBIX KapOOHATUTOB (PYHd) CUMTAINCH B T€OJOTHYECKHUX TPAHUIIAX METOAOM OJIOKOB.
B OGapur-cuneputoBsix KapOoOHATHTax BhIAeneHO TpH Onoka (A, b u B), B ankepuT-0apuTOBBIX — IBa
(I u 1), nokazanubix Ha puc. 44. [lo GapuTOBBIM KapOOHAaTHTAM MPOMICHO MOJHOCTBHIO WJIM YAaCTUYHO
12 ckBaxkuH. B 11e710M OHU M3yUeHBI Xy>Ke, HeXKeJIH HHoOrueBbie KapOOHATHUTHI. Tak, 0 HauboJee KpyImHOMY
6noky A mpoiinena Bcero oqHa ckBaxkuHa Ne 50. CpenHue copep)kaHusi KOMIIOHEHTOB U 3arachl pya Ipu-
BeleHbl B TabimIe 29.

B 1983 1. Mexanobpom u3 kapooHatutoB mpoosr C—4 Becom 0,6 T B JTaOOPAaTOPHBIX YCIIOBUAX IO
MarHATHO-(WIOTAIIMOHHON CXeMe MOy4YeH OapUTOBBINM KOHIICHTPAT, a TaKKe KOMOMHUPOBAHHBIE CHIICPUT-
0apHUTOBBIE YTSKETUTENN AJIs1 OYPOBBIX PACTBOPOB.

Pesynwratel uccnenoBanwmii: a) Konmenrpar 6aputossrii, copr Kb—6:

Brxom, % | Comepkanue 6aputa, % | V3Brnedenue % | YoenbHBIH Bec

Konnenrpar 12,0 82,33 82,2
XBOCTHI 88,0 2,43 17,8 4,2
Hcx. mpoba 100,0 12,01 100,0

OCHOBHBIMH MUHEPAJIAMHU B KOHLIEHTPATe, IOMUMO OapuTa, SBIsoTCA cuaeput (7%) u nonoMut (6%).

0) KomOunupoBaHHble OapuT-CHICPUTOBBIC KOHIIEHTPAThI. [101yueH0 HECKOIBKO pa3InYHbIX MPOAYKTOB:

Conepxanue, %
Konnentparst Boixon % VYnenbHblll BeC
Baput Cunepur Jlomomur
I 13,9 73,9 10,1 8,5 3,65
11 15,0 68,15 12,2 10,9 3,50
111 30,0 35,2 31,2 17,64 3,33

TakuMm 00pa3zoM, U3 MOJOOHBIX PyA MOXKHO IOJy4YaTh KOHLEHTPAThl B JUAaNa3oHe YACIbHBIX BECOB
ot 4,2 1o 3,3. Ilo 3akiro4eHnIo Tpecra «ApKTHKMOpHe]Tera3pa3Besikay 0apuToBble U KOMOMHUPOBAHHbIC
yTsprenuteny CajulaHiaTBbl 110 Ka4eCTBY HE YCTYNAal0T UMIOPTHBIM.

14.12. Peako3eMesibHbIE 10JIOMUTOBbBIE KUIbI yuacTka [lersaiisin-sapa (MmaccuB Byopusipsn)

B nepuox monckoBeIx paboT Ha ¢uoronut B 1962-64 romax Ha ydactke [leTsiisiH-Bapa BbIsSIBICHA
cepHst JOJIOMUTOBBIX JKHJI MPOTSHKEHHOCTHIO 10 320 M IPU MOLIHOCTH OT AoJieit merpa a0 20 M (puc. 15)".
Yacts xuit onpoOoBaHa Ha pesikue 3emiid. Beero otoopano 222 npo0Obl, B TOM YKCIe 10 KaHaBaM — 68 1po0.
Jmmna mpo6 Bapeuposaia ot 0,2 1o 13 M B 3aBucuMocTH OT MomHOCTH miI. B 103 mpobax conepkanue
penkux 3emenb coctaBisieT Boime 1% (ot 1 mo 10%). [IpencraBieHs peaxue 3eMiH IeprueM U JTaHTaHOM
(B cymme 80—84 oTHOCHTENBHBIX %), Mpa3eoAuMOM 1 HeonuMoM (B cymMme 15—-18%). Cymma Bcex ueThIpéx
MEPEYUCIICHHBIX 3JIEMEHTOB BechbMa cTabminbHa: 98+1%. OOpamiaioT BHUMaHHE BeChbMa 3HAYUTEIbHBIC KO-
nmgectBa ZrO, B npo6ax ¢ BbicokuM coxepkanneM TR O, ¢ cooTHomenuem, Onuskum 1:1, mectamu oHo
Mmensiercs 10 1:3 B monb3y penkux 3emenb. Tak, B mpode Ne 107 u3 ckB. 7 momHocThio 0,3 M conepikanue

! Ha puicyHKe TTOKa3aHbl TOJIBKO JKHJIBI, BBISBIICHHBIC B Ipezeiax (IIoromuToBOro MecTopoxacHus. OctaibHbIe PaclONOKEHBI 3a
BOCTOYHOM paMKOH KapThl B TMPOKCEHOBBIX MOPO/IaX U UHOIMTAX KPAeBbIX 30H MAaCCHBA.
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penxux 3emens — 6,03%, a ZrO,~ 6,8%; B kanase Ne 5 B mpobe pmmuon 3.2 M — 2,92 n 0,96%, coorser-
CTBEHHO; B KaHaBe No 2, mpoiAeHHONW 0 caMOll BOCTOUHOM KUJIe Ha BCIO €€ MOIIHOCTh — 5,33 u 2,20%.
MuHepaabHbIi COCTAaB OMUCAH OYCHB TI0XO, SIBHO M0 YYXXHM JaHHBIM!, O INPKOHE YIIOMHUHACTCS BCKOJIb3h
(cm. pazzmen 7.4). Ctonb BBICOKHE COJEPIKAHUS [IMPKOHUS B TIOPOAaX KapOOHATUTOBOTO dTara 0ojiee Hu-
IJIC He BCTPEYAIIUCh.

15. HOAEJIOYHBIE KAMHU, KBAPILI

[IposiBnenus moaenoyHoro kamHs u3BecTHbl Ha Casutannarse U Byopusspu (yuactox Hecke-Bapa)
M B 000WX CIIydasx CBS3aHBI C AaliKaMH M3MEHEHHBIX MHONMUTOB M ypTtuToB. Ha CannanmarBe oOpa3ibl
MIErMAaTOMIHBIX YPTUTOB OBLIM OTOOpaHBI U3 CKB. Ne 16. OcHOBHOM (DOH MOJUPOBOK — KHPITUIHO-KPACHBIH.
Jlaiiku moo0HBIX YPTUTOB OTMEYAIIACH HE TOJIBKO B CKBRKWHAX, HO M B KAHABAaX PAHHUX MOUCKOBBIX PAa0OT.
ITo 3akmrouenuro HITIO «CeBepkBapiicaMOIBETB» 3TH YPTUTHI HMPUTOIHBI U U3TOTOBIEHUS MOJCTABOK,
TneresbHUL, Ba3, MUCbMEHHBIX TPUOOPOB U T. 1. (AdanackeB u ap., OTYET 0 MOUCKOBHIX paboTax Ha Maccu-
Be Caymannarsa, 1981 1., TekcT. mpui. 5).

Ha ygactke Hecke-Bapa maiiku rupoHe)eTHHOBBIX YPTUTOB H HHOIUTOB OTMEUCHBI TOJIBKO B CKBa-
JKUHAX, a C MIOBEPXHOCTH HE M3ydalnnch. J[Ba THIMYHBIX 00pa3ia Jaek u3 CKB. 289 Takyke OBLIM HalpaB-
nensl B HITO «CeBepkBapiicaMoIBEThI», I7Ie UM AaHO TOA00HOE ke 3akimoueHue. Oxpacka Jaek mécrpas,
OCHOBHOH (hOH IOJIMPOBOK PO30BBIN U CBETII0-3e1EHBIN (AdanacheB U Ap., OTYET O MOUCKOBBIX paboTax Ha
MaccuBe Byopusipsu, 1981 r., Tekct. mpui. 4)

Ha ygactke Hama-Bapa B HECKOJNBKHX TOYKaX HHAOKOHTAKTOB KapOOHATHTOBEIX Tel (puc. 50) 06-
HapyXeHBI KpUCTAIUIBI KBapma pasmepom 1o 25-30 cMm. Yyactok Hama-Bapa siBisieTcss omHEM U3 8 Tiep-
CIIEKTUBHBIX KBapIeBO-KUIBHBIX monel Kombekoro m-oBa, BeiaeneHHbIXx HITO «CeBepkBapricaMoIBeTh»
(YO.0. Jlunosckuid. OTuét: «IlepcrekTrBHAs OLCHKA KBapLEBO-KWIBHBIX Tosieli MypmaHckol o0nacTu
Ha CBIPHE JUIS TUIABKU KBapueBoro crexia», 1991 1., ®ouner C3 PI'Ll). B Toukax, BBISIBICHHBIX 3amagHo-
Konwckoit I'PIT (Mypmasnckast I'PD), HITO B 80-x rogax B O4eHb OIpaHUYEHHOM O0BEME BEJO J10OBIUY
KBapma jJis riaBk. lIposiBieHust kBapia ObICTPO HCCAKIN, a pabOThl O BBISBICHHIO HOBBIX 30H HITO
«CeBepKBapIICaMOIIBETI) HE MPOBOINIIO.

16. MECTOPOXAEHUS DK3O0I'EHHOI'O OTAITA

O BepMHKYJIUTOBBIX KOpax BbIBETpHBaHMs ydacTka lleTsiisiH-Bapa M IpEeCBSHUCTBIX CYLIECTBEHHO
KapOOHATHBIX KOpax 30HBI COWJIeHeHUs yuacTkoB Tyxra-Bapa n Hecke-Bapa (MaccuB Byopusipsu), o koTo-
PBIX MaJIO JAHHBIX YIIOMSHYTO B, pazaenax 13.6 u 14.7,co0TBETCTBEHHO.

16.1. KoBiopckoe BepMHKYJIUTOBOE MECTOPOKIEHUE

PacnonoxeHo B HenmocpeaCTBEHHOM Onu3octu oT I. KoBaopa u npuypoueHo K Kope BBIBETPHBAHUS
(oronuT-1NONCUI-0MUBUHOBBIX 1opoA. OTkpbITo B 1954 1. [log MecTopokIeHHEM BEPMUKYIIHUTA pPa3Be-
JaHO KpyIHeiee B MUpe (PIOronuToBOEe MECTOPOXKICHHE. BepMHUKYIUTOBBIE KOPBI CIIATAIOT MOTYKOJIbLIe-
BYIO 30HY JUTMHOH 6 kM nipu mupune 0,2—1,2 kM, oxBarsiBatolryio . KoBop ¢ ceBepa. BHernne rpanuibt
BEPMHUKYIUTOBOTO MECTOPOXKICHHUS TIPUMEPHO COBIAAAIOT C KOHTYPaMHU (DIIOTOMUT-AUOTICHIOBBIX MTOPO/I,
3aKpalleHHbIX Ha kapre KoBropckoro maccuBa (puc. 2) 3eaEHbIM LBETOM. MOIIHOCTh KOpPbI BBIBETPHBA-
Hust 20-100 M, B cpeanem oxono 40 M. Conepxanue BepMHKyauTa konebnercs ot 5 1o 30%. Borareie
KOpBI claratoT nosocy mupuHoi 10 100 M B 0ceBOM yacTH 30HBI, IPOTATUBAIOIIYIOCS MPAKTUYECKH Ye-
pe3 Bcé mecTopokaeHue. Kopa BeIBeTpUBaHHSA MMEET OTUETIMBYIO TOPU3OHTAIBHYIO 30HAJIBHOCTH. BBI-
JEIISIOTCSI CIIEYIONINE 30HbI (CBEpXY BHU3): CYHTYJIUTOBAsI, BEPMUKYIUTOBASI, THIPOQIOTOMUTOBAS M 30HA
nesunrerpanuu. C 30HAIbHOCTBIO HANPSIMYIO CBSI3aHBI U T€0JIOTO-IIPOMBIIIICHHBIE THIIBI KOP: CYHIYIHT-
BEPMHUKYIUTOBBIH, BEPMHUKYIUTOBBIN, THAPOPIOTOMUTOBEIN. MOITHOCTh YETBEPTUYHBIX OTIOKEHUH (MO-
PEHBI), NEPEKPHIBAIOLINX KOPY BbIBETpHBaHUs, Kosedaercs oT 1 1o 30 m (00bruHO 110 5 M). Obmiee npen-
CTaBJICHHE O XapaKTepe 3aJeraHus] BEpPMHUKYJIUTOBBIX KOP U 30HAIBHOCTH UX AAET reospaspes no npod. [V

' B.H. ITnues (1965) muorokparHo ccbiiaercs Ha pabory A.C. Kupuiiosa, HO B ciiucke juteparypsl €€ HeT. Uto 310 3a pabora,
YCTaHOBUTb HE YaJIOCh, BO3MOKHO, OJJMH U3 TeMaTHUeCKUX oT4éToB JIeHnnrpaackoro ynusepcurera. B 1968 . A.C. KupuiuioBsim
Hanmcana auccepranus «Kapoonarutsl Kapeno-Konbckoii menouHoi mpoBHHIIUAI.
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(puc. 23). Hanbomee BBICOKOKAYECTBEHHBIE KOPHI (C HU3KHM OOBEMHBIM BECOM OOOMOKEHHOTO BEPMHUKY-
JIUTA) CBSI3aHBI C BEPMUKYIUTOBOW 30HOH. B CYHTYNTUTH3MPOBAHHBIX KOpPaX BEPMHUKYIIHT, IMPOIATAHHBIN
CYHTYJIUTOM, BCIy4dHnBaeTcs Xyke. OOBEMHBIN BeC HANPSIMYIO CBSI3aH U CO CTENEHBIO THApPATALUK CIIOM,
COOTBETCTBEHHO, Ka4€CTBO TUAPOCIIO/ MOCTENEHHO YXY/IIAETCsl OT BEPXHUX K HWYKHUM FOPU30HTaM KOPBI
BbIBeTpHBaHUs. Kpome Toro, 00bEMHBIN Bec 3aBUCHT OT (PPAKIMOHHOTO COCTaBa BEPMHKYJIMTOBOTO KOH-
neHTpara. Tak, cpennnii 00bEMHBIN Bec 000CKEHHOTO BEPMHUKYIINTA 1O (DPAKIIUSAM COCTABIISET: KpyIHEee
10 mm — 101 xp&ky6. M; ot 10 mo 3 MM — 113; o1 3 mo 1 mm — 135; ot 1 1m0 0,5 MM — 167; a dpaxius me-
Hee 0,5 mm — 218 krky6. M. g ruapodnoronuTa HUKHEHW 30HBI 3TH HUQPPBI TAKOBBI (COOTBETCTBEHHO):
112, 135, 157, 183, 218.

Oboraienne Kop BeAETCS TpaBUTALMOHHBIM METOJIOM B BOIHOH cpejie. 3anachkl BEpMUKYUTa (B AaH-
HOM ClTydae UMEIOTCSI B BUJIY THAPOCIIONBI BCEX 30H KOPBI BEIBETpHBaHUs) yTBepskaeHbl ['K3 nmporokoiom
Ne 3581 8 1962 1. n cocrasismm no kareropusm B+C, 22,9 mun. T (um 268 M. T py/b), a o kareropuu C,
—21,9 mute. T (220 MutH. T pynbl). CpenHee conepskanne ruapociton Gpakmun +0,5 MM B pyaax KaTeropwid
B+C, cocrasmser 8,54% npu konebaHusx B OTAEIbHBIX 610Kax oT 5,2 10 17,8%.

B yTBepxIEHHBIX 3ammacax BBIJCIEHBI 2 COPTa BEPMHUKYIIHTA!

1-#1 copT — KpynHOCTS ctofibl He MeHee | MM, 00bEMHas Macca nociie ookura He 0omnee 200 krky0. M;

2-i copT — KpynHOCTH citofsl He MeHee 0,5 MM ¢ 00bEMHOM Maccoit He 6osee 400 krkyO. M.

Beixon 1-ro copra cocraBisieT B cpeiHeM 1o MecTopoxaeHuto 63%. Kpome toro, Beiaensercs 3-i
COpT KpynHOCTHIO MeHee 0,5 MM, He yuuThIBaeMblii 6anancom (1o eui€ 30,2 MITH. T BEPMUKYJIUTA).

C 11871610 OKOHTYpUBaHUs 0OraThIX KOpP ¢ cojiepskanueM rujapociton ¢ppakiuu +0,5 MM cBbime 10% B

1964—-1965 rr. mpoBenena mopaszBeaka CeBepo-3ama HoOro yaacTka MecTopoxaeHus, a B 1969 r. — Cesepo-
BOCTOYHOTO. 3arackl Ha 000WX yJacTkaX MO pe3yJabTaTtaM JI0pa3BeIKN COCTABISIOT (MITH. T):

C3 — yuacrok (6moku 1-11) | CB — yuacrok (6moku [-XIII)
pyna BEPMUKYJIUT pyna BEPMUKYJIUT
BCEI'O: 38,8 4,5 25,9 2,6
B tom wncne ¢ppakuus +0,5 MM B menom; 38,8 3,5 25,9 2.4
14,5 1,87 11,6 1,5
Opaxnus +0,5 mm ceoime 10%
(6nokm 1, 3, 4, 5) (6moxm -1V, IX-XI)

B I'K3 3amace! B 000X ciiydasix He IepeyTBEPKIAIUCh.

Jo6sr4a pyast Benércs ¢ 1960 1. oTkpbIThIM criocobom. Beero 1o 1991 1. no6biTo u3 Heap 19,2 mutH. T
pyZBl, cofepkamiei 2 MitH. T BepMuKyauTa. Okono 13 MIIH. T 3aCKJIaAMPOBaHHO (3TO, IIABHBIM 00pa3oM,
KOpa BBIBETPHUBAHUS HAJ (PIOTOMUTOBBIM MecCTOpOXkJeHHeM, T. €. C3—yuacrok). B 1991-92 rr. Ha 060-
rarutensHON (padpuke mepepabareiBasiach pyma co CKIanoB, a Takke 3 CeBepo-3amagHoro Kaphepa.
B 1991 r. Beiymieno 40,4 ThIC. T BEPMUKYIUTOBOTO KOHIEHTpATa, a B 1992 r. — 21,8 ThIC. T IpU MOIIHOCTH
¢dabpuxu — 50 ToIC. T. 3Bneuenne Bepmukynuta — 61,3%. B 1991 . Bepmukyaut ornpasisiics 38 notpedu-
TEeJsIM, B TOM uncie B QUHISAHANIO U ABCTPAJIHIO.

Otpaborka KoBropckoro BepMUKYIUT-()IOTOMUTOBOTO MECTOPOXKACHUS BEAETCS IO SIUHOMY IPO-
€KTY, COCTaBJICHHOMY WHCTHTYTOM | umponnuHemeramuiopyn B 1989 r.. IIponsBoauTeIbHOCTh BEPMHUKYITH-
TOBOM oboratutenbHOl (hadpuku (BOD) mocine pekoHCTPYKIUU cocTaBisieT 102 ThIC. T BEPMHUKYIIUTOBOTO
KOHIIEHTpaTa B roJ i 1,1 MIH. T O CyXoi pyzne ¢ conepxaHueM Bepmukyauta 6omnee 10%. Cpok cyiue-
ctBoBaHusi C3—kapbepa — 7 siet (cumrtas ¢ 1988 1), em€ 4 roga pyaa OyeT OTTpyKaThCsl CO CKIIAI0B, TOCTe
4yero BBOAMUTCA B akciryaTanuio CB—kapobep, rie 3amacos xBatut Ha 11 jet. Ilo pesynpraraMm nepeorneHkn
MECTOpOXICHUS OyIyT OnpeiesieHbl HOBBIE YYACTKU IS AabHEHIIeH dKCIITyaTaluy.

16.2. Konopckoe anarut-mraggeanroBoe MecTopoKIeHHe

Pacrosaraercst 6113 FOro-3amaHbix rpanui KoB1opckoro MaccuBa Ha KaJbIIMTOBBIX KapOOHATHUTAX
(puc. 2).

docarHbie KOpbl BRIBETPUBAHHS, PA3BUBIINECS 110 KapOOHATHUTAM, HE SIBISIFOTCS CIUIOIIHBIMHU U T1e-
PEMEKAIOTCS C HEKOHIMITMOHHBIMH yYaCTKaMH BMEIIAOIINX (DEHUTOB, HEPEIKO MTaPeTUTU3NPOBAHHBIX
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B pa3nuuHoi cteneHu. KoHTypbl oTnenbHbIX Tel WTaddeauToBbIX pya yHACISAYIOT TPAHULBI KAPOOHATUTO-
BBIX JKHJI, [10 KOTOPBIM OHHU C(hOPMHUPOBAIHCH B IIPOLIECCE MHTEHCUBHOIO BBIIIEIAYMBAHUS KaabluTa. Mak-
cUMaJibHas IIyOuHa pacnpoctpaneHus mraddenutoBbix kop gocturaet 130—-160 M oT moBepxXHOCTH, 1O-
CJIC Yero OHM CMEHSIOTCSI HEBBIBETPEJIbIMU KapOoHaTtuTaMu (puc. 51).

Ha mecTopoxneHnH BBIACTSIOTCS PYIbI CYIIECTBEHHO amaruT-mraddenntoBoro cocraa (Oora-
ThIE) ¢ conepxanueM (pocharos cbiue 50% (T. €. Boiue 18% P,O;) n psanoBbIie py/bl MPEUMYIIECTBEH-
HO anaTuT-wtageauT-rupocioquTOBOIO COCTaBa B COOTHOUIEHUH 1:2. B npouecce OLEHKH U pa3BEAKH
(1972—1977 r1.) Ha MECTOPOXKICHUH ITPOOYPEHO 7 THIC. TIOT. M KAPTHPOBOYHBIX CKBAKHUH, OKOJI0 40 THIC. TIOT. M
pa3BeOYHBIX CKBaXUH, npoiaeHo 1008 mor. M mypdos, 49 Teic. Ky0. M kaHaB, oToOpano 10 Teic. 60po3-
JIOBBIX U KEPHOBBIX MPOO.

Cpennuii MuHepanbHbIi coctaB Ooratbix pya (%): amarut — 29, mraddenur — 30, maraetut — 19,
THIIPOOKHCIIBI JKene3a — 8, BEpPMUKYIUT U TuaApoduioronut — 7,3, kaapuuT — 1,2. MuHepanbsl-pumecu: Gop-
CTEpHT, MUPOKCceH, aM(puboII, MoIeBoi mmar, cdeH, danaenent, neonutsl. CpenHuii Xumudeckuii coctas (%):

Si0, 8,11 FeO - 1,18 K,0-0,13 H,0 - 0,54

TiO, - 0,26 MnO — 0,44 Na,0 - 0,25 710, 0,08

ALO, - 3,78 Ca0-38,44  P0,—2648 TR,0, - 0,11

Fe,0,— 9,84 MgO —3,31 CO, 3,35 F—1,40 Cymma 97.70

B wrapdenut-ruppocmronucteix pynax komuuectBo PO, magaer mo 10-17%, B mrapdennrusn-
poBaHHBIX (heHUTaX — 10 7%. [1o droTalMOHHO-MarHUTHOM CXeMe U3 PAa3HBIX THIIOB PyA MOIYy4YeHbI (oc-
(arubie koHUEHTpaTHI ¢ conepxannem PO, 34-38% npu ussnedennn 65,2-89,7%, a TaxKe MarHETUTOBBIE
KOHLIEHTPATHI ¢ coziepskanneM Fe 65-66%, HO ¢ noBblleHHON npumechio P,O (0,35-0,6%).

3anackl anaTuT-mTad(enuToBbIX Py 10 KareropusM B+C, cocTapisaior 49 MIIH. T CO CPEIHUM CO-
nepxxanuem PO, 16,5%, u3 KOTOpbIX 7,7 MIIH. T MONAJAKOT B KOHTYP JEHCTBYOIIETO KEIE30PYAHOTO Ka-
prepa (mpotororr 'K3 Ne 7996 ot 28. 12 1977 1.). B nmpomecce pa3paboTKH KeTIe30PYIHOTO MECTOPOKICHUS
na 01. 01. 1994 r. sacknaguposano 9,8 miH. T pyasl ¢ conepxanuem PO, 13,92%. O0bémubIN BeC cyxon
pyasl — 2,4 Tky6. M; cpeanss BiaxHocTs — 10,2%.

16.3. AnaTuT-BepMHKYJINTOBbIE KOPbI BIBETPUBAHUSA
LenTpanbHoii 30Hb1 Ce01bABPCKOro MaccuBa

JlpecBSHUCTBIC KOPbI BBIBETPUBAHUS B mpezeiax LleHTpanbHOM 30HBI OOHAPY)KUBAIOTCS TOYTH TI0-
BCEMECTHO Cpa3y IM0J] MOPEHOW, HO MOIIHOCTh X, KaK MPaBHUIIO, HEBEINKA (OT MEPBBIX METPOB 110 12 M,
penxo Gombmie). Ilo conepxanuto P,O, 910 GeHbIe py/bl, HE MPETEPIEBINME 3aAMETHBIX H3MEHEHUH B BELIIE-
CTBEHHOM cocTaBe. B rmojcuér 3anacoB oHM He BKITroUanch. OHAKO B 3amaiHOW YacTu LeHTpanbHoM 30HbI
MEXy pa3BefouHbiMy poduiisivu NeNe 24 y 28,5 BBISIBIICHBI MOIIIHBIC TIECYAHO-TJIMHUCTHIC KOPBI BBIBETPH-
BaHUs, 3AMOHSIONINE JKET00 B KOPEHHBIX MOpoaax rryouHoi g0 200 M mpu amuHe okojio 750 M (cM. mia-
By 9). BHemnmame rpaHuIlsl M H30THIICH 3TUX KOP TIOKa3aHbI Ha IIaHe moacuéra 3anacos (puc. 20), a reonpas-
pe3 o mpod. 25 nmpuBencH Ha puc. 19. O0mas miomans X pa3BUTHS (Ha IOBEPXHOCTH) — 142 THIC. KB. M.
Bo BrIaXHOM COCTOSHHH 3TO IUIACTHYHBIC JKENTO-Oyphle W KENTO-3eIEHBIE MOPOIBI. BBIXOM TIIMHUCTON
¢pakuun ¢ pazmepom vactun MeHee 0,01 MM cocraBisiet 26%, a menee 0,02 MM — oxoso 50%. IleckoBast
(dpakiust mpeicTaBieHa BepMUKYIUTOM (42%), anatutoM U (pankonuToM (26%), maraetutom (12%), aM-
¢udomnom (10%). Cpennue coneprixanus B kopax BeiBeTpuBanus (%): Fe —24,3; PO, —9,5; CO, -

S — Her (T. e. kKapOoHaTHI U Cynb(UIBI pa3nokeHsl). EcTs u npuMecn pe,Z];KI/IX METaJJIOB (%) Ta,O, - 0 009
Nb,O, - 0,2; ZrO, — 0,23, HO TaHTa/I0-HHOOATHI Pa3PYIIEHbI IO 3EMJIUCTBIX MacC. 3amacel KOp BLIBeTpI/IBa—
HUsL B T€OJIOTHYECKMX rpanuuax no xkareropusam C +C, — 29,3 min. T.

JlabopatopHble nccienoBanus 00oratuMocTr Kop nposesieHbl B [opHom nHCcTUTYTe KOAH (31HO-
BbEB U JIp., 1983 r.) Ha ipoOe Becom 614 kr, oTroOpanHo# U3 ckB. 335 u 365. [1pu 1abopaTopHbIX HUCCIIEN0-
BaHUSX U3 MTECKOBOM (PPAKITUU TOTYUSHBI KOHIICHTPATHI: BEPMUKYIUTOBBIN (Comepikanue ruapocion 87%,
00BEMHBIH Bec nocie obxura 148 krky6. m), pocdarusiii (35,5% P,O,, Berxon ot ucxonHo npoosr 14,4%,
n3BnedeHue 63,2%) u maraetutoBsii (64,4% Fe).
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XWMUYECKUH COCTaB TNMTMHUCTOH (Pppakinu (T. e. muama),%:

Si0, - 22,10 MnO — 0,56 SO, - 0,22 710, - 0,261
TiO, - 3,25 Ca0 — 13,93 P,0, - 8,37 10 - 0,311
ALO, - 885 MgO - 8,10 BaO - 0,50 . — 7,86
Fe,0, — 20,80 K,0 - 0,85 TR,0,- 0,17 cymma — 100,18
FeO —2,88 Na,0 - 0,93 Nb,O, - 0,237 H,0~ - 1,77

Amnanusel BemmosHeHsl B X TJI Mypmanckoii ['PD (1983 r). ConeprxaHue cKaH/IMs 110 JaHHBIM KOJTHU-
YECTBCHHOTO CIIEKTPAJILHOTO aHaIu3a Tow ke jJaboparopuu cocrapisieT 0,0047%, a mo JaHHBIM J1abOpaTo-
puu Konbckoro ¢pummana AH — 0,007%.

16.4. «¥Keae3nas musinay Casianjaarsbl (0ApUT-JIMMOHUTOBBIE PYIbI)

KapGonaruTtoBoe siapo CannamiaTBUHCKOTO MaccHBa MOYTH LETUKOM MOKPBITO MPOAYKTaMU BbIBE-
TpuBaHUs KapOOHATUTOB. Ha KanbIUTOBBIX KapOOHATHUTAX KOPHI MPEACTABICHBI IPECBOI ¢ BEpMHUKYIHTOM,
MarHeTHTOM U PEIKOMETAILHBIMU MHUHEPAJIaMHU, HA aHKEPUTOBBIX U CHAEPUTOBBIX — OAPUT-IMMOHUTOBBIMH
oxXpamMu («KeIe3HOH muiAmnoii»). Kopbl BEIBETpHUBaHUS, B CBOIO 0YePE/Ib, 3aKPHITHI CIIONTHBIM YEXJIOM YeT-
BEPTUYHBIX OTJIOKEHUH (MOpPEHa, MIeCKH) MOITHOCTHIO 2—7 M.

XKenesookucHsle OXpbl pa3OypeHbl HAKIOHHBIMH CKB2)XKMHAMH MOIYTHO TPH OLIEHKE KOPEHHBIX
KapOOHATUTOB. BHelIHHe KOHTYpHI PaclpOCTpPaHEHHs OXp IMOKa3aHbl Ha KapTe KapOOHATHUTOBOTO spa
(puc.44). O01m1as mIomak «KeJIe3HOU IIISBD) COCTaBIAET 264 ThIC. KB. M. BHYTpH 3T0M Tuoaau npoiaeHo
20 ckBaxkuH. Bce onu (kpome ckB. 24 Ha 11pod. 20) BCKPBLIH OXPbI, MOIIIHOCTH KOTOPBIX KOJEOIETCsI OT nep-
BBIX METpPOB 110 35 M (tipu cpemneit — 14,2 m). B ckB. 24 xop BooOIIe HEe oka3anoch. Hanbomee MomHbIe 1
Oorarbie 6aputoM oxpsbl (10 20% u Oonee) ormedeHs! B ckB. NeNe 18 1 18 Ha ipod. 20 u B ckB. NeNe 5255
Ha 1pod. 8. EcrecTBEHHO, YTO U KOpPEHHBIE KAPOOHATHUTHI IO/ KOPAMHU BHIBETPUBAHUS TAKIKE OTIHYAOTCS
MOBBIILICHHBIMU COZIEPYKAHUSAMH OapuTa.

MuHepanbHBINA COCTaB «GKEIE3HOM MIISATBDY: TUMOHUT U TE€TUT (41%), 6aput (23,8%), rematut, Mar-
HeTuT (4,6%), TICUIOMeNaH, MUPOIO3UT, THAPOCITIONGI, XJIOPHUT, KapOoHaThl. [{udper B ckoOKax B3SITH U3
otuéta MexanooOpa (1983 1) mo maHHBEIM MHHEPAJIOTHIECKOTO aHalln3a TEXHOJIOTHIeCcKoi mpoosr C—5 Be-
com 0,6 T.

[TomHbIN XUMHUYECKHIA cOCTaB OXp NpuBeAEH B Tabn. 30. AHAU3bI OTPAXKAIOT COCTAB KOP Kak pa3 B
HaunOoJjee MOIIHOW 1 Goraroif 6apuTOM YacTu BbIBeTpenoro 4yexya. OOpamaoT BHUIMaHHE OTHOCUTEIBHO
BBICOKHE COJIEpKaHMs Maprania B oxpax (2,7-3,6% MnO). ['uneprennbie 00pa3oBaHsi C TAKHMH COZICpIKa-
HUSMH Ha MEITOYHO-YITFTPA0CHOBHBIX MAacCHUBax 00JIee HUT/IE HE BCTPEUAIUCH. B OIIyTUMBIX KOTHYeCTBaX
B OXpaX OTMEUAETCs U HUOOHIA:

* B nonosuHe ckBakuH — ot 0,02 10 0,08% Nb,O;

* B Tpex ckBakuHax (NeNe 44, 50, 54) — 0,16-0,18%;

» Bamectu (NeNe 182 33, 35,36, 42, 53) — 0,22-0,28%.

Kak ormeuanocs B maBe 9, pekoMeTalbHbIe MIHEPAIbl B HUX He 00HapyKeHBI U, CKOpee BCETo, pas-
JIOXKEHBI JT0 3eMIIMCTHIX Macc.

3anacel 0apUT-TMMOHUTOBBIX OXP MOACYMTAHBI 1O Kareropud C, B Ie0JOrMYECKMX IpaHHlax, T. € B
nperenax BHEIIHETO KOHTYpa, MOKAa3aHHOTO Ha puc. 44 1 nMpoBeAEHHOTO Mo AaHHBIM OypeHus 1978-1988 rr.
PacuérHblii 00bEMHBIN Bec MPHUHAT paBHBIM 3,4 (psiMble omnpeaecHus: o0béMHOTO Beca MexaHoOpa Ha
npobe C—5 manu uudpy 3,73, HO B 3TOH npode cojepxkaHue OapuTa 3aMETHO BBIIIE CPEIHEro). 3amachl
0OapUT-TMMOHUTOBBIX OXP COCTABIAIOT 3,8 MITH. Ky0. M mii 12,9 MutH. T mpu cpeqHux copepkanusix (%):
BaO - 8,01 (6apura— 13,0); Feom —23,0; Nb,O, - 0,143. B oxpax cocpenorodeno 1,7 mun. T 6apura.

Kapb6onaruter CanaHiaTBel paclojOKeHbl Ha IMOJOTON BO3BBIIIEHHOCTH C OTHOCHUTEIBHBIM IIpe-
BeimeHreM 30-50 M. BogoToku n BomoéMbl Ha ydacTKe OTCYTCTBYIOT. [lof3emMHbIe BOABI OTMEUaloTcs Ha
ryouHax 20-30 M, T. €. KOpbI BEIBETPUBAHUS «Cyxuey. PazpaboTka UX OTKPBITBIM CIIOCOOOM BILIOTH JI0
CKaJIbHBIX KapOOHATHTOB TPYIHOCTEH HE MPEJICTABHT.

B 1983 1. MexanoOpoM B 1a00paTOPHBIX YCIOBUAX O MarHUTHO-(IOTAITMOHHONW cXxeMe, pa3pado-
TaHHOW I HEBBIBETPEINBIX OapHUT-CHUAEPUTOBBIX Py, HO C MPEIBAPUTEIBHON OTMBIBKOW IIJIAMOB (KOJH-
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yecTBO nX — 40% OT MCXOMHOW pyabl), moydeH koHeHTpat copra Kb-3 ¢ comepkannem 6aputa 91,13%
IIpY U3BJICUECHHUHN OT MEecKoBOM (pakunu 89,8% u ynenbHbIM BecoM 4,29. BeIXon KOHIEHTpaTa OT MECKOBOH
¢dpakuun — 20%, ot pyast — 12%. XuMudeckuii coctaB KOHIIEHTpaTa npuBeAcH B Tabnune 31. Ocrarok Ha
cetke 009K (o 'OCT 3584-73) cocrarisier 0,4% (nipu Hopme jutst copra Kb—3 He Oonee 4%); conepxanue
(dpakuuu 5 MM — 6,6% (ripu HopMe He 6osiee 10%). BomopacTBOpUMBIX COJIeH MarHusi, KaJbIHsl, CTPOHIIUS
He oOHapykeHo. B 3aBucHMOCTH OT Ha3HaYeHUs 0APUTOBBIN KOHIICHTPAT BCEX COPTOB JICIUTCS Ha KIacChl A
(XuMmgeckas, JaKoKpacodHas, CTPOUTEIIbHAS U acOOTeXHUYECKHE OTpacin) u b (yTsoxenurean OypoBBIX
pacTBOpoB aiist HedTe- U razono0bBaroIuX ckBakuH). Kiacey b copr Kb-3 ymosneTBopsieT momHoCTEIO, a
JUIs KJlacca A He TOIXOAMT JIUIIB IO COACPKaHUIO XKeJle3a, KOTOPOro B JaHHOM KOHIIEHTpATe BABOE OOJIbIIe
HOPMBI. DTa mpuMech 00yCIIOBIIEHa, ITIABHBIM 00pa3oM, CHACPUTOM, YTO AJIsi KOHKPETHBIX o0jacTeil mpu-
MEHEHUS] MOYKET OKa3aThCsl U BIIOJIHE JJOMYCTHMBIM.

Tadauua 30. XuMHUYeCcKuil COCTAB JKEIE300KUCHBIX OXP («OKeIe3HOoM nuImnb») MaccuBa Cannaniarsa (Bec. %)

KOMIIOHCHTEI CkBaknsa 18, CxBa)xuna 182,
uHtT. 4,0-37,8 M | uHT. 5,0-39,6 M

Sio, 3,60 4,34
TiO, 0,75 1,28
ALO, 1,65 2,56
Fe,O, 36,35 54,55
FeO 0,36 0,54
MnO 3,55 2,68
CaO 7,58 2,57
MgO 3,43 0,58
K,0 0,06 0,22
Na,O 0,18 0,18
SO, 8,15 6,20
PO, 0,48 0,87
BaO 17,06 13,01
Ta O, 0,002 0,003
Nb,O, 0,068 0,154
TR0, 1,49 0,72
SrO 0,626 0,067
ILILII. 16,34 10,54
CymmMma 101,73 101,06
H,0 1,62 1,41
Co, 9,35 1,54

F 0,08 0,20

[Ipumeuanue:

1. Ananu3sl BemonHeHs! B X TJI Mypmanckoit I'P3, 1980 .
2. I1po0bI cocTaBiieHb! U3 1A0OPATOPHBIX OCTATKOB HECKOJIBKHUX I'PYIIIOBBIX MPOO.

B Toii sxe Tabnuiie 3 1 nmpuBeeHBI XUMUYCECKIE aHATH3BI UCXOTHBIX 0apUT-TUMOHHUTOBLIX P/, IECKO-
BOH (hpakInu, IIJIAMOB OTMBIBKH (T. €. MUTMEHTA) U XBOCTOB (protanmu. [1pu pacuére 6amanca 1o pasHbIM
sreMeHTaM 0e3 Tpy/a yIaBIUBalOTCS MOTPEITHOCTH XuMitaboparopuii. Tak, He COMBAIOTCS pe3yJbTATHI 110
KaJIbIMIO U MarHUIO (B HCXOIHOM MP00Oe STUX IIEMEHTOB HECKOJIBKO OOIIbIIIE, HEXKEIN B IECKOBOH (ppakiiuu
u namax). Kpome Toro, MexanoOpom 3aBbIllIeHBI COACPKAHUS PEIKUX 3eMellb U HHoOus. HeoOxoaumo
OTMETHUTh, YTO HABECKa MECKOBOM (ppakiiuu Juis Guotanuu cojeprkana (1Mo JaHHBIM TOro ke MexaHoOpa)
20,5% Oapura, a He 23,9%, Kak B HAaBECKe /I XMMaHajIu3a, OTCIo/Ia U HeKOTopast HecOnBKa OaaHca bapuTa.
B nemrom sxe TabnuIia HaTISITHO TIOKA3bIBACT paciipeneicHue 6apuTa U jkeje3a B MPOayKTaX 00O0TalleHHS.
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Bce 6apur-muMOHUTOBBIE OXPbI B Pa3JIMUHON CTEIEHH PaJUOaKTHBHBI, YTO CBS3aHO C MPUMECIMHU
topust B komuectse 0,011—0,031% (aktuBHOCTH 1748 nKwu/r). B enuHUMYHBIX yU4acTKax KOJINYECTBO TOPHS
yBenuuuBaercs 10 0,047%, a B ckB. 50 BckprIThI 0Xpbl ¢ conepxanuem 0,078% (120 nKu/r). Topuii ynacie-
JIOBaH IIPH BBIBETPUBAHUH KOPEHHBIX KAPOOHATHUTOB.

[lInambl OTMBIBKH OapUT-TMMOHHUTOBBIX OXp emI€ B 50-X rofax u3y4ajuch Kak ChIpbE 1Jis IPOU3BOI-
CTBa Kpacsimero nurMenTta. Kpacku 6bumi BCKpbITH 14 mrypdamu, u3 KOTOpeIX 0ToOpaHo 23 mpoObl Ha HT-
MeHThl. CoziepikaHue MUTMeHTa B mpoOax xonebneTcs B npenenax 28—40%, cocrapmss B cpeareM 36,4%.
Kpacsiiee BeecTBo OTHOCUTCS MO LBETY K «Mapcy KOpUYHEBOMY» U «APXaHIEIBCKON KOPUIHEBOM».
YKpBIBHCTOCTB Kpacok cpeusis (35-52 r/kB. M), Macioémkocts HeOobmas. K otuéry b.1. Cepos (1958 1)
MIPUIIOKEHBI BBIKPACKU HA BOJHBIX CBA3YIOIIMX, MJUTIOCTPUPYIOIIKE BCIO TaMMy I[BETOB IPHUPOAHBIX IMHUT-
mentos Castannarssl. Coxepxanue Fe O, - B npobax nurmenta cocraiser 31-60%. [TonHbix xumaHa-
nu30B HeT. OTCYTCTBYIOT M CBEJICHHS O COMIEPKaHUH PaJHOHYKIMIOB B Kpackax. 1o 3axmrouenuro 3aBona
XyZOKECTBEHHBIX Kpacok (I. JIeHHHIrpan): «...kpacaujee eeuyecmso UCHblManublx npob npeocmagiiem uH-
mepec 051 NPOU380OCMBA XY OOHCECMBEHHBIX U MATIAPHBIX KOPUUHEBBIX KPACOK 8Clledcmesue cpeoHell YKpbl-
sucmocmu, HebonbLUIO MACTOEMKOCU, MOHKOU OUCHEPCHOCHU NUSMEHINAY.

Tadmuna 31. Xumudecknii cocTaB 0apuT-TMMOHUTOBBIX PY/l M POAYKTOB odoramieHus (sec. %)

" 6 ITeckoBas ppak- I B o X
Kounonenms | MOWIPO00 | ot €5 | [ntomumss | Epuromti | Xooer,
’ (60%)

1 2 3 4 5 6
SiO, 5,52 8,84 0,56 6,32
TiO, 0,85
ALO, 1,48
CaO 5,62 4,68 4,33 0,47 6,37
MgO 3,65 2,16 3,04 0,27 2,94
FeO 2,28 HET 0,38 3,68
MnO 2,18
SrO 0,405 0,87 0,32
BaO 12,69
Na,O 0,14
K0 0,16
PO, 0,67 0,54
Nb,O, 0,130 0,13 0,22
TR0, 0,92 0,95 1,20 0,09 0,83
ILILII. 12,26
CO, 5,86 6,51 1,20 7,85
Fe .. 30,73 30,40 30,62 2,90 40,14

oo 2,72 3,63
BaSO, 18,01 23,94 14,98 91,13 2,63

Amnanus 2 — nanasle Mypmanckoit ['PD; 3—6 — nannsie Mexanoopa
' BaSO, —18,01 (Mcxonnas mpoba C-5 (0,6 1)

[Inamsr oTMbIBKH ObLTH HanpaBieHbl MexaHoOpom B 1O «Ilurment» B 1983 1., HO HUKakorO OhUITH-
QJIBHOTO 3aKJIIOYEHUS 110 MOBOAY MPHUIOAHOCTH IIUIAMOB [UISl U3TOTOBJICHUSI MUHEPAJIBHBIX KPACOK 00beIu-
HEHHUE He J]aJlo, a TOYHEe, HE MPOSBUIIO MHTEpeca K JETATbHBIM HCCIIEAOBAHUAM ChIPbs, TOCKOIBKY OHO
He SBISUIOCH AeduiuroM. JlelicTBUTENEHO, HA TEPPUTOPUH Poccuy n3BecTHa cepHsi MECTOPOXKIACHUH OXp.
OtnuareM nmurMeHnToB CallTaHIaTBBI OT AHAJIOTUYHOTO CHIPHSI H3BECTHBIX MECTOPOXKICHHUN ABIISETCS MPH-
CYTCTBME B HUX 3HAUUTEJIbHOM IIpUMeECH Oapura.

' Pacuér no BaO.
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B 1993 1. HeckobKOo mpod oXp TS MoTydeHus murMeHTa 0buti oToopanbl MITIT «3apekn» coBMecT-
HO ¢ KaHanakimckum aBTOpeMOHTHBIM 3aBOJIOM. [10JI0KUTENbHBIC TapaMETPhl MUTMEHTOB MOITBEPIKICHBI,
OJTHAKO T10 COJIEP)KAHUIO PAJMOHYKIIUIOB KPAaCKH HE YJIOKHIIUCH B 1-i Kjacc CTPOUTEIBHBIX MaTepHalioB
(T. €. CTPOUTENIBCTBO KWIBIX U OOIIECTBEHHBIX 3/1aHUi Oe3 orpanuueHuii). HeoOxonuma nopaboTka aH-
HOTO BOIPOCA MO0 HECKOJIbKUM HAIPaBJICHUSAM (B YaCTHOCTHU, BHIOOP YYaCTKOB KOp BHIBETPHBAHHUS C Hau-
MEHbIIIeH TaMMa-aKTUBHOCTBIO; JIOBOJKA MUTMEHTOB XUMHUUYCCKHUMH WJIM MEXaHHUYECCKMMH METOIAMH; 10~
WCK MHBIX ITyTEH MPOMBIIIJICHHOTO HCIIOJIb30BAHUS U JIP.).

16.5. IpecBsiHuCcTbIe KOPBI BhIBeTpUBaHUA CalJIaHIaTBbl C BEPMHKYJIUTOM, JIyelIUTOM

Paznen HanmcaH, B OCHOBHOM, IO IaHHBIM TOpHBIX padot 1957-1960 rr. (Cepba, 1958, 1962) ¢ yué-
TOM MaTc€puraioB MO3AHUX JIET, ITOJTYYCHHBIX ITPU OLICHKE Kap6OHaTI/ITOB C IIOMOIIBIO 6ypeHH;1.

Bepmukynum

Omuém 1958 2. BepMUKYIUTOBBIE KOPBI BEIBETPHUBAHUS ITPHUYPOUEHBI K 30HE KOHTAKTa KapOOHATUTOB
C MHOIUTaMU M BCKPBITHI KaHaBaM U IIypQpaMHu JIMIIb B 3allaJIHOM 00paMiIeHHH KapOOHATHTOBOTO SijIpa.
IImomane BEpMUKYIHUTOBBIX KOp cocTaBuia 74,8 THIC. KB. M, HIDKHSISI TpaHuiia — 20 M OT TIOBEpXHOCTH,
3arackl TOpHOM Macchl — 3,3 MITH. T, a BepMuKynuTa — 381 ThIC. T (hpakmuu +0,5 MM CO CpeTHUM CoaepIKa-
HueM 11,4%. Mtoru pacuéToB HEKOPPEKTHBI 1O CIECAYIOLUIUM IPUYNHAM:

[Moacuér GaszupyeTcs Ha TaHHBIX Bcero 28 kaHaB U myp¢oB. [1o Heyka3aHHBIM MPUYMHAM MTOYTH TO-
JIOBMHA FOPHBIX BBIPAOOTOK HE ONMPOOOBaHA, HET CIUIONIHBIX IEPECEUCHHH CITIOJIOHOCHBIX 30H. B wacTHOCTH,
B IIPUKOHTAKTOBOM 30HE He ompoboBanbl kKaHaBB NeNe 4, 79, 189, 204, 213215, 217,220, 235 (puc. 52).

Cpennaue comeprkaHus, BEIYUCICHHBIC BCETO 1O 34 mmpobam, 3aBBIMICHEI, T. K. TIO IByM mrypdam ¢ 60-
raTbIM BEPMUKYJIUTOM COAEPIKAHUS HE YCPEAHEHBI, a [0 OIHOW U3 KaHaB 0e3 MonpaBo4yHOro ko3 duimenta
UCIIONIb30BaHa yparanHas mpooa (46,5% BepMUKYIUTA).

B npobax onpenensinacek Gppakuus +0,5 MM, a Hamo Obuto +1,0 MM, T. K. ppakuus 0,5-1,0 MM oTHO-
CHUTCS yXKe KO BropoMmy copty. Jlomst aToit ppaximu cocrasnsier Ha Camnannarse okoio 40%.

TexHOoNMornYecKknx uccaeoBaHui He ObUT0, OOBEMHBIN BeC 000KKEHHOTO BEPMHUKYIIUTA MO PA3HBIM
dhpakmmsm (10-5; 5-3; 3—1; 1-0,5 mm) coctaBmsun 94 — 296 xr/ky0. M. JIaHHBIX TI0 KOHIIGHTPATy B IEJIOM
HeT. [IpumepHbIi (pacuéTHBIN) BeC 000XKEHHOTO KOHIIEHTpara OyaeT okoso 170 Kr/ky0. M.

Omuém 1962 200a. K satomy Bpemenu (Tounee, B 1960 r.) mpoiiIeHO TP MaruCTpaIbHBIX KaHABBI,
KOTOpBIE NIEPECEKIIN BCIO BEPMHUKYJIUTOBYIO 30HY C HaJAEKHBIM BBIXO/IOM B MHOJIMTHI HA 3aM1a/I€ U «ITyCThIE»
KapOOHATUTHI Ha BocTOke (puc. 52). OnpoboBanue kaHaB cruiomHoe. nuHa npod — 10 m. [IpaBaa, ka-
HaBbl 1959 T. Tak ¥ OcTaNUCh HEAOONPOOOBaHHBIMU. OKOHTYpHBAHUE BEPMHKYIHTOBBIX 30H MPOBEIACHO
10 KOBAOPCKUM KOHIULMSAM: OOPTOBOE COIEpKaHHWE BEPMUKYIUTa — 1%, MUHUMAaJIbHOE MPOMBIIIICHHOE
— 2,2%. OTu KOHOUUMY, SIBISIBIIMECS IJI1 BEPMUKYIMTOBBIX MECTOPOXKICHUN NEPBBIMH B CTpPaHE, OKa-
3a]UCh HEXM3HECNocoOHbIMU. BykBanbHO uepes 2 roga mocie yTBepkaeHus 3anacoB KoBmopckoro me-
cropoxjienust B ['K3 Havanach ero jopasBefka ¢ BBIJIECICHHEM YYacTKOB CO CPEAHMM COJEp)KaHUEM TH-
npociron He meHee 10%. Ha Camannarse jke mepecyér 3amacoB MO KOBIOPCKUM KOHJUIUSAM MPUBEN K
abcypny: cpellHHEe COIepKaHMs BEPMUKYIHUTA (pakiuuu Oojee | MM COCTaBUIIM 110 KOpaM Ha W3MEHEHHBIX
nitonurax 3,8%, a Ha kapOooHaTuTax — 3,7%, T. €. B 11eJIoM pe3ko ymanu. [lomcuéT 3amacoB cTomb OeTHOTO
CBIPbSI MOTEPSUT CMBICIT, IPU 3TOM 00LIas MJIOMAAb THAPOCTIOAUCTHIX 30H BO3POCIIA BABOE 10 CPABHEHHIO
C MPEBLAYIINM OTYETOM. DTH HHUGPHI JOBOJIBHO 0JIT0 YOEXkKAaiau B TOM, YTO BEPMUKYIUT Ha Caianiarse
MIPOMBIIIJIEHHOTO UHTEpeca He MPECTABIAET.

AHanu3 Bcex UMEIOINXCS MaTepHaioB MO3BOJISET C/IEaTh CIEAYIOUINE BHIBOBI:

1. Boraras BepMHUKYJIUTOBas MUHEpAIM3allls IPUYpPOUEHA K Y3KOM 30HE 9H/I0- U K30KOHTAaKTa Kajlb-
IUTOBBIX KapOOHATHTOB C MHOTUTAMH. MOIITHOCTH 30HBI 11O MOJHBIM (HO TIOKa €AMHUYHBIM) EPECEUCHUSIM
He npeBbimaet 12 m. [lo mpoctupanuio 30Ha BecbMa yCTOWYHBA U IPOCIIEKEHA Ha MPOTSHKEHNH CBBIIIE | KM.

2. CopeprkaHue TUAPOCIION BceX (ppakiuii mo 30He koseoercs B npezenax 10—-37% u juiib B KaHa-
Be KM— 1 onHo ymano no 6,7% (Ha mpuiaraeMoM pUCyHKE 3TOT HHTEPBAJ HE MTOKa3aH).

3. Pacmpenenenne caronpl Ype3BbIYAHO KOHTPACTHOE M B CMEXKHBIX MTPO0aX, MPUMBIKAIONTUX K 00-
TaThIM, COAEPKaHUE CITFOIBI PE3KO TaJaeT M0 HEMPOMBITIUICHHBIX (0T nojeit % 10 mepBoIx %).
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4. Bo BMemIAIOIIMX HHOJUTAX BBIABICHBI MAJOMOIIHBIC MPOTHKEHHBIC CIIOASHO-KApOOHATHBIC
JKHJITBI, COMPOBOKIAOIINECS OTOPOUKAMHE CIFOMTOB U OCIIOJCHENBIX HHOIUTOB C COACPIKAHHEM BEPMUKY-
muta 14-46% (xanaBel NeNe 49,100, 212, 216).

5. B 1957-60 rr. ononckoBaHa NpuMepHO MOJIOBHUHA NEPCIIEKTUBHON HAa BEPMHUKYIUT IJIOMIAIH (3a-
najHas e€ 4acTb), JOCTYITHAs JUIs M3Y4YeHHUs ¢ IOMOIIBIO KaHaB U 1yp¢oB. HaBepHska oboraméHHbie Bep-
MUKYJIUTOM 30HBI IOJDKHBI OBITh M B BOCTOUHOM KOHTaKTe KapOOHATHTOBOTO Siipa ¢ UHOIUTaAMHU BILIOTH JI0
mpodwast 8 (puc. 44)!. MOIHOCTh Y€TBEPTHYHBIX OTIOKEHHUN B HEU3YYEHHON YaCTH 3aMETHO BBIIIIE, HO
MOIITHOCTh JIPECBSIHUCTHIX KOp Takke Oobire (cM. Tadm. 32).

[IpoGypennsie B 1960 1. ckBa)KuHBI OOTATHIX 30H HE BCKPBLIH (/1 ¥ 33]]a4M TAaKOW HE CTOs1I0). [pecsa
ckBaxuH NeNe 4, 7-9, 11 onpoOoBaHa Ha BEPMUKYJIHUT, HO COJICPIKAHUS €TO Be3/Ie HU3KUE U JIUIIh B €TUHUY-
HBIX Tpo0ax gocturatoT 2—4%. CKBaKUHBI MO3/[HHUX JIET HA BEPMHUKYJIUT HE ONPOOOBAIIUCH.

J1J1s OLIEHKH 3a11acoB ¥ KaueCcTBa BEPMUKYIINTA ITOKa CIMIIKOM MaJlo JaHHbIX. Heo0XonnMBbl 10TONHNI-
TeJTbHBIE PaOOTHI MO BRISBICHNIO OOTaThIX 30H U NX OKOHTYpHBaHNI0. OHAKO U ceiyac sICHO, 4TO 3armackl Oy-
IyT HECpaBHEHHO MeHbIIe, 4eM Ha Kosmope, i BepMuKynmuT CaslaHIaTBBl CKOpEe BCETO Oy/IeT MPEICTaBIsATh
WHTEPEC JIUIIb KaK MOy THBIH KOMIIOHEHT TIPH pa3padoTKe JPyTruX MECTOPOXKICHUI KapOOHATHTOBOTO s/pa.

Tadsmna 32. MomHOCTh IPECBIHNUCTHIX KOP BHIBETPHUBAHMS KPACBBIX 30H KapOOHATUTOBOTO si/ipa CastaHIaTBel

NoNe MOIIHOCTh VHTepBaibl ApecBIHUCTHIX KOP, (M)

- YETBEPTUYHBIX IIpumedanue
OB | mowem, (w) | OT | no | emammas P

4 1,3 1,3 13,2 11,9

5 2.3 2.3 30,3 28,0

6 1,3 1,3 2,6 1,3

11 18,2 18,2 | 29,4 11,2*

12 15,2 15,2 | 48,3 33,1% OcTaHoBIIeHA B JIpECBE

16 2,0 2,0 30,0 26,0 IIp. 20, puc. 44

36 1,2 1,2 20,0 18,0 B ocHOBHOM 0XpbI

39 2,0 2,0 20,4 17,0 IIp. 4, puc. 45

40 6,7 6,7 30,6 21,0 —"— ="

43 3,0 3,0 20,6 16,0 Ip. 21.5, puc. 44

45 4,6 4,6 26,4 19,0 Mp.23, "

46 2,0 2,0 16,6 12,0 IIp. 6, puc. 46

56 11,5 11,5 | 324 19,0 IIp. 8, puc. 44

57 19,8 19,8 | 71,0 45,0 —"— —"—

* MOIIHOCTB JIaHAa 110 CTBOJY CKBaXKHHBL. BOCTOYHAs YacTh 3HJJOKOHTAKTa Mex 1y rpod. 6 u § (puc. 44).
Huooun

[Ipu noxymenranuu kaHas 1957—60 rr. myemuT OblI JUarHOCTUPOBAH KaK MEPOBCKUT. XUMUYECKHX
aHaJIM30B MHUHEpaa, eCTECTBEHHO, HE OBbLIO, a BECh HUOOMI CBSI3BIBAJICS C MUPOXJIOPOM. B mporoioukax
13 TOPHBIX BBIPAOOTOK 3TOT MUHEPAJ «... cocmasisii mecmamu 00 50% maxncénoi HeanekmpomMacHumHnou
@paxyuu...». YIacTKU €ro JOKAIM3alUN ONpE/ICICHbI TPABUIBHO: SHIOKOHTAKTOBBIC YacTH KapOOHATH-
TOBOTO IITOKA, IPUYEM TaM K€, II€ OTMEYAJIMCh ITOBBILICHHBIE KOJMYECTBA MUPOXJIOpa (T. €. B PEAKOMe-
TaJbHBIX pyaax). Hamuuue oulyTUMbIX KOJMUYECTB JIyCIIUTa B IIPOTOJIOYKAX TOBOPUT O XOPOILIEH COXpaH-
HOCTH €r0 B JIPECBSIHUCTBIX KOpax. YCpeOHEHHBIC pE3ysbTaThl ONPOOOBaHMS HA HUOOMH (HO TOJBKO MPH
conepxanusx ot 0,1% Nb,O, u Bbiie) BoIHECEHBI HA PHUC. 52. BOCTOUHBIE KOHIIBI HEKOTOPBIX KaHAB (B TOM
YHCclie MarCTPaJIbHBIX) «3aBUCIN) B MOpeHe. B mo3Hux kapOoHaTUTaX TakkKe MOT'YT OTMEUaThCs MOBBI-
IIeHHbIE Coflep:KaHus HHoOus (K mpumepy, B kanaBax NelNe 20, 75, 112, 202). B xanase Ne 243 mposeneno
IIYHKTUPHOE OIIpOOOBaHNE HA BCIO [UIMHY, MPUUEM 3amajiHasl 4yacTh e€ MpolIa MO CHIEPUTOBBIM KapOo-
HatuTaM. B 1mooBHHE BBIHECEHHBIX HA IJIaH MHTEPBAJIOB CPEIHHUE COACP)KaHMsI HUOOHS 3aMETHO BBIIIE,
Hexenu B HeBbiBepenbix pynax (0,3—0,66%), 4To, HECOMHEHHO, CBSI3aHO C O0OTAIllEHUEM KOP TSHKEITBIMU
MHUHEpaJaMH [PH BBIIEIaYNBaHUN KaJIbIUTA.

HUnmerowuiica mamepuan ceudemensbcmeyem o HeobXooumMocmu u3yieHus opecsanucmuix kop Can-
JIGHAIAMEYL HA 6CIO MOWHOCMb KAK CAMOCHOSAMENbHO20 PEOKOMEMAaNbHO20 00beKma (6 Komniexce ¢ nouc-

"' Ha npoduisix 10 u 12, T. e. Ha 10)KHOM (hTaHTe siApa KOPbI BHIBETPUBAHHST CMBITHI.
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KAMU U OKOHMYPUBAHUEM O02AMbIX 6epMUKYIUMO8bIX 30H). BOCTOUHAs YacTh KapOOHATHTOBOTO A1pa, HEAO-
CTyITHAs JJIs JIETKUX TOPHBIX pa0OT, HE MEHEee MEPCIIEKTUBHA C TOUYKH 3PEHUS MTOUCKOB JTyeITUTa B IPECBE,
T. K. KOPBI 3/IeCh MOIIIHEee (CM. Tadi. 32), a Ham4Yne HUOOMEBOTO OPYACHEHHUS B KOPEHHBIX KaJIbIUTOBBIX
kapOoHaTuTax JiokazaHo OypeHueM Ha npodwisix 4, 6, 8 u 23. Ha npodune 10 u roKHEe yKe HET HU KOp
BBIBETPUBAHUS, HU PEAKOMETAIbHBIX KAPOOHATUTOB, @ MOIIHOCTh YETBEPTHUUHBIX OTJIOKCHUN BO3PaCTacT
10 40-70 m.

[Ipu moMCKOBO-OIIEHOYHBIX pa0doTax Ha HHOOWH 1984—88 IT. HAKIIOHHBIE CKBa)KUHBI 33/1aBaJINICh BO
BHYTPEHHHUX 4acTAX KapOOHATUTOBOTO sijipa M OypHIIMCh HAPYXKY, T. €. [0 HAMPaBJICHUIO K KOHTaKTaM C
utionuramu. [103TOMy MHOTHE M3 HUX BCKPBUIM B BEPXHHUX YACTSIX JINOO JIMMOHUTOBBIC OXPHI, JTHOO JPECBY
OeTHBIX HHOOMEBBIX KAPOOHATUTOB. YIAUHBIX MEPECCUCHUN JPECBSIHUCTOTO Y€XJIa HaJl PEAKOMETaIbHBIMU
KapOOHAaTUTAMHU BCETO HECKOJIBKO: 3TO CKB. NeNe 39, 40, 43, 45, 46. Bo Bcex ecTh mpoObI ¢ CofepKaHueM
Nb,O, B npecse Boimie 0,1%. B mocnexnnx Tpéx cKBaKuHax BCe MpoObI apecsbl conepxar Nb O, B kosu-
yectBe Bhimie 0,1%, a cpenHue conepaHusi paBHbI, cOOTBeTCTBeHHO, 0,12; 0,27; 0,14%. B ckBaxkuHax
NeNe 40 u 56 (mocneaHsst BCKpbUIa IpecBy Haj Oe3pyIHBIMH KapOOHATUTaMHU) B BEPXHUX TOPH30HTAX CO-
JepoKaHue Nb205 coctasyseT 0,07-0,08%, a kuuzy nocrenenno ysenuuupaercs 10 0,16-0,30%. Cpennue
COJIepKaHMsI Ha BCIO MOIITHOCTh BRIBETpeoro uexia Takxke Boime 0,1% (0,13 u 0,12%).

OrieHKa IPECBSIHUCTHIX KOP Ha HUOOUI M BEPMUKYIIUT JOJDKHA MPOBOIUTHCS KaHaBaMu, myphamMu 1
MEJIKUMH BePTHKAILHBIMH CKBaKHHAMH BO3MOXKHO OOJIBITIETO fraMeTpa 1o mpodwrsM uepe3 100 m. Ha stoit
K€ CTaIuy paboT HEOOXOAMMO ITPOBECTH JTAO0PATOPHBIE TEXHOJOTHISCKUE UCCIISAOBAHNS 000TaTHMOCTH.
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YacTe IV. BbIBOObI U3 T30 U T3C,
HAMPABNEHUE JANbHEULLUUX PABOT

[posiBneHNsT pa3MYHbBIX MOJE3HBIX UCKOMAEMbIX Ha MaccuBax Typbero m-Ba, O3&pHoi Bapake H
[lecoyHOM MPOMBINUIEHHOTO UHTEPECa HE MPEJICTABIISIOT, TIOATOMY BO300OHOBJICHHE I€0JI0TOPa3BEIOUHBIX
paboT Ha 3TUX 00BbeKTaX HelelaecooOpasHo. [louckopbie padoThl Ha CalMaropCKoM MacCHUBE 3aBEpPIICHBI
B 1996 1. He uckitodeHo, 9to Ajisl OICHKH MPOSBICHUN amatuTa U MEOW B IIEHTPAIbHON YacTH MacCHBa
NPUJETCS BO3BPAILIATHCA.

Ha 6a3e mecropoxnennit KoBropckoro MaccuBa co31aH KPYITHBIA TOPHO-PYIHBIA y3€ll U Ie0J0ro-
pa3BeIOYHbIC PAOOTHI, KOTOPBIE 3/16Ch BEAYTCS yIKE HECKOIBKO JCCATHIICTHIH, HAPABICHBI HA PACIINPEHUC
CBIPHEBOU 0a3bl JICUCTBYIONIUX KOMOHHATOB.

B naHHO# T1aBe KOPOTKO PacCMOTPEHBI BOIIPOCHI JIOU3YUEHUSI OCTAJBHBIX MaCCHBOB, MECTOPOXK/IE-
HUS KOTOPBIX MOTYT NPE/ICTABUTh HHTEpec B 0003puMoM OyayiieM, a uMeHHO: JlecHoit Bapaku, AdpukaH-
ne1, CebmpsiBpa, Byopusipsu n CanaHiaTBbl.

17. JECHAS BAPAKA

Ha ceronus 310 ogrH U3 HaUMEHee U3y4eHHbIX MaccUBOB. [IpencrasnenHas reoskapra (puc. 9) cxe-
MaThyHa gaxe ans macmrada 1:25 000. Ilpu comocraBiennu ee ¢ kaptoit AZ TOro ke Macmrada cpa-
3y OpocaeTcs B Ila3a HECOOTBECTBHE BHYTPEHHETO CTPOCHHS MaccuBa C JaHHBIMH MAarHUTHOH CHEMKH.
Ha xapre AZ oTu€TinMBO BUHA KOJIbIIEBAs MAarHUTHasg aHoManus. MOIIHBIN pa3ayB €€ Ha ore U psj Me-
KMX MHTEHCUBHBIX aHOMAJIMI Ha CEBEpE SABHO CBSI3aHBI C PYJAHBIMH OJIMBUHUTAMH, & BOT Y€M CIIO’KE€HA BOC-
TOYHAsl 4aCTh KOJIbLIA, HEACHO. He NCKiIoueHo, 4To npy AOM3Y4YEeHUH IJI0IAAb Oe3pyAHBIX OJINBUHUTOB Ha
BOCTOKE 3aMETHO COKPATHUTCSI, HO BBISIBATCSI HOBBIC YYACTKU MX B LIEHTPAJIbHON M 3amaaHoi yacTax. O cre-
MEHU U3MEHEHHOCTH (CyHTYJIUTH3aLMHI) Oe3pYyIHBIX OJNMBUHHUTOB B JAPYIUMX YaCTSIX MAacCHBa HET HUKAKUX
naHHbIX. OOIIME MOUCKU TOJKHBI ObITh HAIIPABJICHBI HA BBISIBICHHUE CI1a00 M3MEHEHHBIX U HEM3MEHEHHBIX
0e3pyIHBIX OJJMBHHUTOB, T. €. 00JI€e BBICOKOKaYE€CTBEHHOTO CHIPhS ISl MAarHe3UallbHBIX OTHEYTIOPOB, KOTO-
pble, IOMUMO TOTO, MOTYT MPEJCTABIATh HHTEPEC U KaK OOJMIIOBOYHBIH KaMeHb TEMHBIX paclBEeTOK. Pyi-
HBIE OJIMBHUHUTBI U3y4YEHbI TOJIBKO C NOBEpXHOCTH. Bypenus He Obut0. Bonpoc o Hanu4uu miaTMHOMIOB B
rurepbasurax JlecHol Bapaky Tak U OCTaJICsl HepeIEHHbIM. [IpH oLleHKe pyAHBIX OJMBUHUTOB YK€ Ha PaH-
HUX CTaJusIX HEOOXOAMMO MPEAYCMOTPETh MIPOBEICHHE METAJUTyPTUYEeCKHUX 1aOOpaTOpHBIX UCCIIeIOBAHUM
TUTAHOMArHETHUTOBBIX KOHIICHTPATOB C LIEJbIO MOTy4YeHHsI U3 HUX (eppoHHKeNst U ¢pepporutana. Huutox-
HBIE COJIEPIKAHMUS B py/lax cepbl U ¢pocdopa O1aronpusTCTBYIOT HCIOIb30BAHHIO MTOAOOHBIX KOHIIEHTPATOB
B DJIEKTPOMETAIITY PTHH.

18. AOPUKAHJIA

B 1991 1. unacturyramu Mexano6p u [THUNYepMeT coctaBieH TeXHUKO-DKOHOMHYECKHH pac-
4€T CTPOUTENHCTBA Ha MeECTe IleXa MO0 NOJIy4YeHHIO (eppoTHTaHa W3 KOJUICKTHBHOTO TI€POBCKHT-
TUTAHOMAarHeTUTOBOTO KOHIIGHTpara MpOu3BOAUTENBHOCTHIO 20 Thic. T B rox (wim 100 ThIC. T MO pyne).
B nenax 1991 1. okymaemMocTh KamnBIOKEHHUH cocTaBisiia He Oornee 3 net. [Ipu mnaBke npumecu Topusi B
MEPOBCKUTE MEPEXO/IAT B HEPACTBOPUMBIH MUTAK U CKIAIUPYIOTCS HA MECTE ¢ COOJIOICHUEM HOPM pajua-
nroHHOU Oe3zomacHocTH (HPB). DTOMY mpemmecTBOBaIM MHOTOUNCICHHBIC COBEIIAHMS C YIACTHEM pas-
HBIX MTHCTUTYTOB W TIPEATIPUATHIH, B TOM uncie U KirroueBckoro 3aBoja (heppoCIiiaBoB, XOPOIIO 3HAKOMOTO
C MEPOBCKUTOBBIMU KOHIIEHTparaMu. Ha Bcex ypoBHSX JaHHOE HalpaBlIEHUE MTPU3HAHO MEPCIIEKTUBHBIM.
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A OKOHUATEIIbHOE PEIICHHe, TaK)Ke MOJIOKUTEIbHOE, OBITO MPUHATO B Aekadbpe 1990 r. MuHHCTEpCTBOM
yépnoii Mmetasrypru CCCP ¢ pekoMeHgausiMu KoMy, 4YTO U B KaKue Cpoku Jenars. C HauajaoM nepecTpoii-
KM BCE TH TUIAHBI PYyXHYIH.

TurarenbHoe M3yueHHE PaJUOAKTUBHOCTH OTJENIBHBIX FeHepalnii MepoBCKUTA (Jja 1 BBIJEICHHUE ca-
MHUX TeHepalnuii) Ha MEeCTOPOXKJICHUN He NMPOBOAMIOCH. ClleI0BaTeNbHO, YIPABIATH COACP)KaHUEM TOPHS B
KOHIIEHTpaTe B TIporiecce pa3paboTKi MECTOPOXKICHHS OBLIIO HEBO3MOKHO, XOTS MOBBIIIEHHAS PaINOAKTHB-
HOCTbH NEPOBCKUTOB AQpUKaHIBI SBISIIACH OJHON W3 MPUYHMH, TOPMO3AIIUX €ro IIMPOKOe MPUMEHEHHE B
MPOMBIIIIJICHHOCTH (OCOOCHHO B TAKOH MEPCIIEKTUBHOM OTPACIi KaK M3TOTOBJICHNE CBAPOUHBIX AJIEKTPOJIOB).
Bropoii oTpunatensbHbIil MOMEHT — BBICOKOE COJEpKaHUE B KOHLIEHTPATaX KPEMHEKHCIIOTHI (T. €. CHIIMKA-
TOB), CHJILHO OCJIOJKHSIOIIEE TPUMEHEHUE UX B POU3BOJCTBE (PeppOCIIaBOB. DTO SIBHBII HEIOCTATOK CXe-
MbI oborarenus, Ho [opublii uHCTUTYT KDAH naér coOcTBeHHOMH cXeMe BBICOKYIO OlleHKy. Hakoner, Tpe-
THUH MUHYC — TOHKOJMCTIEPCHOCTh KoHIleHTpaTa (70% kmacca menee 0,074 MM), 9TO IPUBOAMT B MIPOIECCE
MIPOU3BOJICTBA (DEPPOCILIABOB K OOJIBIIIOMY KOJIHYECTBY IMBUTBHBIX BHIOPOCOB (J1a 1€ ¢ MOBBIIIEHHOHN paiu-
0aKTHBHOCTHIO). He ucKirro4eHo, 4to B OyayIieM MepoBCKUTOBBIE KOHIIEHTPATHI MPUAETCS TPaHyIUPOBaTh
JI0 Pa3MepoB «ropox-600». Bce mepeuncieHHble OTpUIIaTeIbHBIE MOMEHTHI BIIOJTHE Pa3peIiuMbl, OJHAKO
STHMH TPOOJIEMaMU HUKTO HE 3aHUMAJICSI, UTO U TMPHUBEJIO B KOHEYHOM CUETE K 3aKPBITHIO 000raTUTEIbHOM
(babpuku, Ha BOCCTAHOBJICHHE KOTOPOH TeTeph yKe MOTPeOyIOTCS 3HAYUTENbHBIC KalMTAILHBIC BIOYKECHUSL.

OdepenHOI TaN ClemyeT HadaTh ¢ H3y4YeHHS BEIIECTBEHHOTO COCTaBa IIEPOBCKUTOBBIX PYyII, TOUHEE,
BCEX TeHepalni TepOBCKUTA C TOYKU 3PEHUS TpUMecel TOpus, HIOOWS, peAKNX 3eMeNb. Eciu BEISBATCS
Y4aCcTKA C MUHUMAJBHON (M YIOBIETBOPSIONICH TPeOOBaHUSM MPOMBIIUIEHHOCTH) PaJHOaKTHBHOCTHIO,
TOTJa, BOBMOXKHO, TIOTPEOYIOTCS JOTIOJTHUTENBHBIE T€0JIOrOpa3BeA0uHbIE PA0OTHI U X OKOHTYpPUBAHUS,
COBEpILEHCTBOBAHKE CXeM 00OTAICHUS U ITEPECcUET 3aracos.

19. CEBJIbSIBP

TDO BpeMeHHBIX KOHAMIINUN ObLIO cOcTaBiIeHO BiiepBbie [nnopymnoit B 1984 r. [1pu Bapuanrax 6opto-
BbIX conepxkanuii P,O; 2; 3 u 4% npou3BOMTENLHOCTH Kapbepa Ha LleHTpanbHOM 30HE COCTaBIIANA 110 Py/IE
57; 35 n 18 miH. T, a o TopHO# Macce — 142; 135 u 120 muH. T B T, cooTBeTcTBeHHO. B 1990 . TOO 68110
otkoppekrupoBano (I'nnpopyna, Mexanoop, ['npeamer, I'unpoHuKesb) 0 HOBBIM JIaHHBIM J1JA0OPaTOPHBIX
uccuenoBaHuii oboratuMoctn MHCTHTYyTa MUHEepanbHBIX pecypcoB 1 BUMC’a, npoBenéuusix B 1989t
Kpome mpeiplyimx BapuaHToB ¢ TOH e ro0BOM MPOU3BOJUTEIBLHOCTHIO, 110 PEATIOKEHUI0O MypMaHCKOI
I'PD paccMOTpeH BapHaHT «MaJIOro0 Kapbepay, MpelyCMaTPHUBAIONIUN OTPaOOTKY JIMIIb 3alaJHON 4acTH
IlenTpanpHOI 30HBI Ha 6a3¢ MPUMEPHO TOJIOBHHBI €€ 3amacoB (Tounee, 55—60%) ¢ 1enpI0 MAaKCUMAaILHOTO
yAaJIeHNs1 OTKPBITEIX padoT ot pycina p. Tynaomsl. [Ipu aToM ocTaBmMecs 3amachl COXpaHSIIOTCS B LIEIUKE 110
5KOJIOrHUeCKUM cooOpakenusm. [Ipu 6oproBeix conepxanusax PO, 3 1 2% Npon3BOANTETLHOCTE «MAJIOro
Kapbepay 1o pyze cocrasister 19,5 u 30,0 MIIH. T, COOTBETCTBEHHO, a I10 TOPHOW Macce OHa OJIMHAKOBA IS
o0oux BapuaHToB (58 MiH. T). [loObI4a pynsl BanoBas. s BelgeneHUs PEAKOMETAIBHBIX PAa3HOBUIHOCTEH
MpeyCcMaTpUBAETCsl MOCAaMOCBANIbHAS paioMeTpruecKast cenapanus. Kopsl BeIBETpUBaHUS (IIPU JTHOOOM
coNlep KaHUM TaHTaJIa M HUOOWS ) HAaIIpaBJSICTCS] Ha 00OTAIICHIE BMECTE C OOBIYHBIMH allaTUT-CHITHKATHRIMU
U arnaTUT-MarHeTUTOBBIMM PyJaMH, a CKaJbHbIC PEIKOMETAJIbHbIE PyIbl 00OramawTcs Ha crendadpuke.
T'onoBoit 00bEM peaKOMETaNbHBIX Py pu 6opToBOM conepxkanun P,O, 3% cocrasmser 1,5 MiH. T, a Ipu
oopre 2% — 2,5 MIH. T.

JlaGoparopHble UcCIe0BaHUs MO MOTYYCHUIO TOBAPHBIX UPKOHUEBBIX MPOAYKTOB A0 KOHIIA HE JI0-
BEJICHBI, ITI03TOMY TpU pacdyéTe peHTa0EeTbHOCTH ATH MPOAYKTHI HE YUYTeHbI. BBIXOM MepBbIX MIECTH MpPO-
JyKTOB JIaH TOJIBKO M3 allaTUT-CHJIMKATHBIX U allaTUT-MarHeTUTOBBIX pya. M3 penkoMeTanbHBIX Py TaKkKe
HOITyTHO TIOJIyYaroTCs allaTUTOBBIM, MArHETUTOBBIH U Cylnb(UAHBIM KOHIEHTPATbI, HO 10711 UX B 0011eM Oa-
JlaHCe CTOMMOCTHU HeBenuka. [Ipu nepepaboTke TOIBKO peKOMETaIbHBIX pyA 56% CTOMMOCTH CyMMapHOM
NPOAYKLMHU NPUXOAUTCS Ha TaHTal, 27% — Ha HMOOuUH, a octaBmmecs 17% — Ha anaTUTOBBINA, MArHETUTO-
BBIi, CyIb(UIHBIA, METHBIN U YPaHOBBII KOHIEHTpaThL. [1o1 cyabQHIHBIM KOHIIEHTPATOM HMEETCS B BUILY
NUPUT-TIMPPOTHHOBBIH NPOAYKT ¢ coxepxkanneM Fe . 61,3% u cepbr 30%; mox MEAHBIM KOHIICHTPATOM
— IUPUT-TIMPPOTHH-XaIBKOIUPHUTOBEIH POIYKT ¢ conepxanuem menu 10%; Fe ;. 38,1% u cepsr 42%.
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Taoauna 33. O6sEMBI TPORYKITNH TTpU pa3padoTke LIeHTpambHO 30HBI «MaJIBIM KapbepoM»

NoNo KOHIEHTpaTH 1 BoproBoe coneprxanme P205 Brixon, %
fL.I1. TIpOLYKTRI 3% 2% Ipu Gopre 3% | Ilpu 6opre 2%
1 AnaTtuTOBBIN, MITH. T 1,64 2,03 9,1 7,35
2 MarseTuToBbIi, —"— 2,04 2,85 11,3 10,3
3 KapOonarusrii, —"— 4,0 6,8 22,0 24,5
4 DnoronuToOBBIA, —"— 3,0 4.7 16,5 17,0
5 CynbpuaHBIH, THIC. T 144,2 221,4 0,8 0,8
6 MenHbii, —'"— 16,2 24,9 0,09 0,09
7 Tanran, T 60,3 1003 BbIxo/1 peikoMeTanbHbIX
8 Oxcut HHOOHS, T 920 1406 koHIeHTparoB — 0,85%
9 Vpan, T 71,3 105.8 OT ammaTUT-PEAKOMETAIBHBIX PYI.

*) BBIXOJI PeAIKOMETAIbHBIX KOHIIEHTPAToB — 0,85% OT anaruT-pekoMeTaIbHBIX PYI.

W3zyuenue npobiem crpoca Ha IEePEYHCICHHBIE BbILIE IPOLYKThI [I0Ka3aj10, YTO HA MOMEHT KOpPpEK-
TrpoBKkH TOO NUIIE anmaTUTOBBIE W METHBIE KOHIIEHTPATHI MOXKHO PEalln30BaTh MONHOCTHIO (Tabdm. 33).
[To 3axmiouenuto JleHrunpomesa BBICOKOE COACP)KAHME OKCHJA THTaHa B MarHETUTOBOM KOHLIGHTpATe
«...0enaem HeBO3MOJICHbIM UCHONb30BAHUE €20 6 Kauecmee Cblpbs Ol alo00MeHH020 nepedena Ha Ye-
penoseyxkom MmemkomMoOuHame 6 CKONb-HUOYOb 3HavumenvHom obvémey. IloTpeOHOCTH B KapOOHATHOM U
¢oronuToBoM TipoayKTax ['unpopyse ycraHoBUTh He yaanoch. Cyiab(QHIHBIN KOHIIGHTPAT 110 3aKIFOUSHHIO
l'unpoHuKens NPUroAeH Ui NONYyYeHHsI CEPHON KUCIIOTHI, HO VISl TIOJIHOW €r0 pean3aliy HeOOXOIUMO
pacuipenre MouHocTe komOuHara «CeBepOHHUKENbY, YTO MPUBOAUT K HEPEHTAOEIbHOCTH HPOU3BOI-
crBa. Cripoc Ha TaHTal U HUOOMH 1o maHHBIM [Mpenmera orcytcTByet. [Ipu Takom packmnane ['unpopyna
mpoBesia pacyéT peHTa0eTbHOCTH MO ABYM BapHaHTaM:

1) ucxons u3 NOTpeOHOCTEH HAPOIHOTO XO3SWCTBA, T. €. TOJBKO MPH MPOU3BOJICTBE allaTUTOBOTO U
MEJTHOTO KOHIICHTPATOB;

2) ipu MPOU3BOACTBE TOMHBIX JIJIS1 UCIIOIB30BAHUS KOHIIEHTPATOB, T. €. allaTUTOBOTO, MEIHOTO, Kap-
OOHATHOTO U PEIKOMETAILHOTO, HO 0€3 MarHeTUTOBOI0, (DJIOTOIMTOBOTO U CYIb(GHUIHOTO.

PenTabenpHOCTH IPOM3BOACTBA B TTepBOoM BapuaHTe coctaBuia 0,2 u 0,9% mpu 60pTOBBIX comeprka-
nusx PO, 3 u 2%, cOOTBETCTBEHHO; BO BTOPOM Bapuante — 4,8 u 7,3%.

B utore ['mnpopyna pekoMeHIyeT OTKPHITYIO pa3paboTKy LleHTpanbHOI 30HBI «MallbIM KapbepoMm
npu 6oproBoM conepxkanun PO, 2%.

Heoocmamxu TOO:

1. Vznumae roBopuTh, YTO PACUET MO alaTUTOBOMY W MEIHOMY KOHLIEHTpAaTy HE CTOWJIO U IPOBO-
JIUTh, TOCKOJIBKY PEan3yeTcs JIMIIb Majiasi 4acTh MOJIE3HBIX KOMIIOHEHTOB, a CaMbl€ IIEHHbIE KOMITOHEHTHI
BBIOpachIBAIOTCS B XBOCTHI. OTCIOMA 1 HylIeBasi PeHTA0eIbHOCTh IIPOM3BO/ICTBA.

2. Ilpusenéunsie B TOO nmucbMa pa3IudHBIX BEIOMCTB CBUIACTEIBCTBYIOT O TOM, YTO YaCTh MarHe-
THUTOBOTO U (DIIOTOTMTOBOTO MPOAYKTOB BCE ’KE MOYKHO OBLIO MCIIONB30BaTh M MO cocTostHUIO HA 1990 1,
HE TOBOPS yke 0 OymymeM. OcoOeHHO HHTEPECHBIM SBISICTCS HAIIPABICHUE HCITOH30BAHMS MOJIOTOH (bito-
TOTMUTOBOM YEHTYHKH MPH MPOU3BOICTBE KOMILUICKCHBIX YIOOPEHHIA.

3. Ilozunuro ['upenmera cTOUT NPUBECTH JOCIOBHO:

«Pesynomupyrowue s3xkoHOMUYECKUE NOKA3AMENU CEUOCMETbCMEYION 0 OOCHAMOYHO BbICOKOU (-
hexmugnocmu npouU3OOCMEa MAHMAI0B020 U HUOOUEB020 NPOOYKMO8, 4 MAKI’CE YPAHOBO20 KOHYEHMPA-
ma Ha cmaouu 0bo2aujeHus 1 Xumuko-memaiiypauieckozo nepedenax (1. I, xu. 1, c. 5).

«TexHuko-a3koHOMUYecKUe nokazamenu o0cgoeHus mecmopoxcoenus Cebnvbasp onpederunucb Ha
VpOBHe Hameuaemo2o K 0c80eHur0 Kamyeunckoeo MecmoportcOeHus U HeCKOIbKO Jyyuie 0elicmsayruezo
Jlososépckoco I'OK’a. Odnako 6 Hacmosujee 8pems 6 c643U ¢ KOH@epcuell COKpAmuiacs NOmpeOHoCms 8
PEOKOMEMANbHOU NPOOYKYUU U HU OOHO U3 NPOSHOZUPYEMBIX MeCmopodcoenull (6 yacmuocmu, Kamyeun-
cKoe) oceausamuvcs He OyOymy».
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®dopmansHO BeE Bpoae Obl BepHO. Ho ToBOpUTE 00 OTCYTCTBHH MOTPEOHOCTH B TaHTaJIC 1 HUOOWHU B
Oy/yIeM, 3HAYUT YTBEPIKAATh, UTO STH METAJLIbI HUTJIE, KPOME 00OOPOHHOM MPOMBIIIIICHHOCTH, HE HYXKHBI' .
Mesxay TeM B pa3BUTBIX CTPaHaX B IOTPEOHOCTH HUOOUS «...peuaiouyro poib uepaem 4épras Memaiyp-
2usl, UCNOABL3YIOWAs HUOOULL OIS JIe2UPOBAHUsL PA3HOOOPA3HBIX MAPOK CIMANU U YYZYHA, A MAaKice 8 sude
NPUCAOOYHO20 CBAPOUH020 Mamepuard. borvwum cobvimuem s16un0cy coz0anue HUKONE2UPOBAHHOU Gbl-
COKONpOUHOU cmanu ¢ dobaskamu Huobus. Ona 6bicmpo 3a60€6a1a NPUSHAHUE 6 U3OMOBTEHUL MANCEN020
000pY00BaHUSL, MAWUH, CIIPYKIMYPHBIX DNEMEHMO8 30aHUl U MOCHO8, APXUMEKNYPHOU ApMamypbl, dice-
JIE3HOO0POIHCHO20 000PYO0BAHUS, 8 CYOOCMPOCHUU, NPOUIBOOCTEE KOMOAUHO8, MOIOMUIOK, MPAKMOPOS,
9IKCKABAMOPOB, ABMONOSPY3UUKO8, OYIb003ep08 U 20pHo20 0bopyoosanus. Ona cnocobcmeyem obnecue-
HUIO 8eca U YOTUHEHUIO CPOKOS CYHcObl 000PYO08aHUsl, MOCHO8 U KOHCIMPYKYULl, obecnequgaem npuoanie
aHcécmrocmu U YOoapocmouKocmu pOmopHuIM 8pYO08bIM MAUUHAM U OeMASIM MANCEN020 000PYO0BAHUS
u cmankos. Cosepuienno 0coboe sHavenue npuodperu cmaiu, 1ecuposantvle HUoOUem, sanaouem (8po3o
UNIU COBMECTHO), OMYACIU PEOKUMU 3eMIAMU, YUPKOHUEM, 05 Hehme- U 2a30NPOBOOHBIX Mpy6 OOIbUL020
ouamempa, npeOHAHAYeHHbIX 0711 pabomvl NOO OOILUWUM OABTIEHUEM 8 MANCENBIX YCA08UAX APKmMuKu».
(b.W. Koras, 1979, c. 203). 1 nanee Ha ¢. 226—229 nogpoOHO TOBOPUTCS O TaHTaje, 0€3 KOTOPOrO HE MOXKET
CYIIECTBOBaTh COBpEMEHHAsI AIIEKTPOHUKA.

TakuM 00pa3zoM, MPOrHO3UPOBATh HEHY)KHOCTh TaHTAJa M HUOOHS IIPOCTO HEJIETIO.

4. CynbpuIHBIN KOHIIGHTPAT BHAYaAJe MPU3HAH TOTHBIM JIJIS TIOyUSHHS TOJIBKO CEPHON KUCIIOTHI, a
3aTeM M BOBCE MCKIIIOUEH KaK MOJIC3HBIN MPOMYKT U3-332 OTCYTCTBHUS CBOOOIHBIX MOIIHOCTEH IS Iepepa-
0oTkM Ha koMOMHaTe «CeBepoHUKEIb». Mexy TeM, 1o naHHbM [ unponukens (1990) B cynbdumHOM KOH-
neHTpare copepxkurcs 307010 (10 r/T) u kobanst (1,5 kr/T). MenHbIi KOHIEHTpaT, paccunTaHHblii B TOO
M0 ONTOBBIM IIEHaM MMEHHO TaKoro MpoAyKTa, cofepkuT cepedpo (100 r/T), kobanst (7 Kr/T), mpuMecH
HUKeETS. 30J10T0, Meb M KOOAIBT €CTh TakXkKe B CYJIb(QHIHOM KOHIIEHTpATe, OMYTHO MOJYyYaeMOM U3 pell-
KOMETAJIBHBIX Py, KOTOPBIH BOOOMIE HE yUTEH B OaaHCe TOBAPHON MPOTYKITUU. TEXHOIOTHS H3BICUCHUS
HEPEYUCICHHBIX METAJUIOB U3 CYJIb(UAHBIX U MEIHBIX KOHLIEHTPATOB UMEETCS, a [10KA3aTeNI U3BJICUCHUS
JOCTAaTOYHO BbICOKHE. OIHAKO U 30JI0TO, U cepedpo, U KOOAIBT U3 PACUETOB TEXHUKO-DKOHOMUYECKHX T10-
kazatesnel Beinanu. Kceraru, cycts 4 roga nocie koppektupoBkd TOO, Ha komOnHate «CeBEepOHUKEIb)
MIOSIBUJINCH U CBOOOJHBIE MOIITHOCTH TI0 MIepe/ey TaKhX MPOAYKTOB, TaK YTO PACHIMPEHUE TPOU3BOJICTBA
MOIITHOCTEH yrKe He TpeOyeTcs.

IlecuaHO-IIIMHNCTBIE BEPMUKY/IUT-AIIaTUTOBbIE KOPBI BHIBETPUBAHMS HE JOJDKHBI 000ralarscs co-
BMECTHO CO CKaJbHBIMH pPyZaMH. DTO COBEPIICHHO CaMOCTOSTEIbHOE MECTOPOXKICHHE M HEOOXOAMMO
IpeAyCcMaTpUBaTh OTIACIBHYIO IIepepaboTKy JaHHOTO THIIA PYJl HA allaTUT U BEPMUKYIIUT.

Crnenyet uMeTh B BUJTy, UTO Kaphep Ha 3arnajgHoi yacTu LleHTpaibHOM 30HBI, XOTS U UMEHYETCS «Ma-
JIBIM», IPOU3BOJMTENLHOCTH €T0 10 pyse 1pu 6opte 2% P,O, Bee xe BaBoe Gonbie kapbepa Ha Komop-
CKOM aIaTUT-MarHeTUTOBOM MECTOPOXKACHHH, T. €. Harpys3ka Ha MPHUPOTY MOXKET OKa3aThCsl HEMOMEPHO
OOJBIION W MOIIIHOCTh Kaphepa MPUAETCS YMEHBIIATH e1mé pas.

[Ipu ouepennoit koppektupoBke TDOO 1enecooOpa3HO paccuyuTaTh BapHaHT MEPepadOTKU amaTHT-
MarHeTUTOBBIX Py (MOXKeT OBITh AaXke U peAroMeTanbHbIX ) Ha KoBmopckom 'OK’e. B aTom cirydae MokHO
HMCIIONIb30BaTh HE TOJIBKO BECh MATHETHTOBBIM KOHLIEHTPAT, B KOTOPOM conepxkanue TiO, He TOIKHO ObITh
BhIe 3% (mpaBna, JaHHBIX HA 3TOT CYET [TOKA MAJI0), HO M IOy THO MOJIy4aTh O0aa1eIeNTOBBII KOHIIEHTPAT,
MIPOU3BOJICTBO KoToporo Ha KoBnope HanaxeHo.

[Tpy TEeXHOIOTUYECKOM JOM3YYEHHH KOMIUIEKCHBIX allaTHT-CHIMKATHBIX pya CeOnbsiBpa Halo0, Ha-
KOHEIl, PEeIIUTh MpoOIeMy MOMyUYSHHs] TOBAPHBIX HUPKOHUEBBIX MPOTYKTOB W3 HUX W HAWTH UM IpHUMe-
HeHue. Bcé ke BajoBoe coznepkaHne HUPKOHUS B 3THX PyJax HaXOAWUTCS Ha YPOBHE KOBIOPCKUX araThT-
MarHeTUTOBBIX Py, @ OCHOBHOW MUHepall (KaJIbLUPTHUT) JOJKEH 000ramarbes Jydme 0aa1enenToM XOoTs
OBl u3-3a OoJiee OArONPHUITHBIX (OPM U pa3mepa 3EPEH.

B 3akimtoueHne HeoOX0AMMO OTMETHTH, YTO TpeBapuTeNbHas pa3BeaKka L{eHTpanbHol 30HbI BBITOII-
HSUJTach MO OTPACiv «ATIATUT» U TUIOTHOCTH Pa3BEOYHOM CeTH OTBEUaeT JaHHON CTaauM paboT TOJIBKO JIJIs
anaTuToBbIX py. IlepcrekTuBel peiKOMEeTaIbHOIO OPYACHEHNsI B HauaJIbHbIE 3Tallbl padoT ObLIH e1é Hesic-
Hbl. OOBEMBI 17151 CTYLICHUS Pa3BEJOYHON CETH HAa pa3pO3HEHHBIX TelaX PEIKOMETAIbHBIX Py IPOESKTOM He
npeaycMaTpuBaiuch. 1103ToMy 3anmachl peKOMETaIBHBIX PyA, MOICUUTAHHBIC CTATUCTHYECKUM METOOM,
crenyeT kanupuuuposarh 1o kareropuu C, (He Bbimue). B 1987 . Bcran Bonpoc o npeiBapuTenbHOi pas-

' B CCCP nprMepHO Tak 1 GBLUIO ¢ TOM MOMPABKOM, YTO rPakAaHCKask MPOMBIIIIEHHOCTb 9TH METAIUTBI OMPOCTY HE MOoJTydaria.
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BE/IKE€ KOMIIJIEKCHBIX TaHTaJI0-HUOOHUEBBIX allaTUTOBBIX PYI, HO TOCKOJIbKY ACCUIHOBAHMI Ha TH LIEJU TaK
1 HE HAIIOCh, IPOEKT He cocTaBisuics. OpueHTUPOBOUHBIE 00BEMBI OypeHus: — 49 HaKJIOHHBIX CKBAKUH
(14 TeIC. mOT. M). [IpOeKTHBIE CKBaXMHBI pa3MeLIaINCh Ha OTpe3Kax pa3BelOYHbIX Npoduiel ans aera-
JIM3aIUH y’Ke U3BECTHBIX PYAHBIX MEpeceuyeHuil ¢ JOBEACHUEM IIJIOTHOCTH pa3BefouHoi cetn 10 50x50 m
0 OBEPXHOCTH. bypenne Hameuanoch Ha mpoduisix NeNe 21; 21,5; 22,5; 23,5; 25; 25,5; 26,5; 27; 217,5;
28; 28,5; 29-33 mox pyaHbIe Tena, BCKPHIThIe (B 4acTHOCTH) ckBakmHamu NeNe 125, 127-129, 166, 301,
305, 311, 315, 335, 336, 339, 340, 349, 357, 359, 362. IIpuBenéuunie 00bEMBI PACCUUTAHBI TSI PA3BEIKU
penKoMeTalbHBIX pyA B Ipenenax Beell LlentpanbHoit 30Hb1. Eciin ke orpaHuunThCst KOHTYpaMy «Majioro
Kapbepay, TO KOJIMYECTBO CKBAKUH 3aMETHO COKPATUTCSI.

20. BYOPUSIPBU
Tyxma-eapa

BapuaHTbl OTKpBITOH OTPAaOOTKH MECTOPOXKICHHS U OOOralleHHs KOMIUIEKCHBIX PyA PacCMOTPEHbI
B TOJI’e T'unpopynsr B 1979 1. u otkoppextupoBansl [ unpopymnoii, Mexanoopom u ['mpeamerom B 1990 1.
[lepBoHauansHO MecTOpoXkaeHUE TyxTa-Bapa paccMaTpUBAJIOCh TOJNBKO KaK JOIOJHUTEIbHAS ChIPbEBas
6aza Kosmopckoro I'OK’a 3a 2000 romoM u B CBSI3U C 3THM KOMOWHAT PEKOMEHIOBAN «... pazpabomams
u ymeepoumv 6 Kauecmee nepeoouepeoH020 NpPoeKm OemanbHOl pa3eeoku anamum-wazHemumogo2o
mecmopooicoenuss Tyxma-eapa» (nmuckMo 3a mommuchio aupekTopa 'OK’a AWM. CyxadeBa ObUTO HampaB-
neHo B ceHtsope 1979 . B MunuepmeT). KoMOMHAT HE CMYTHIIO TIOBBIICHHOE KOJMYECTBO IMUPPOTHHA B
pyaax M MpPUBIEKAJO MMOCTOSHCTBO COACPKAHUM jkene3a B MarHetutax. IIpu 3Tom peaxkomeranbHble pa3HO-
BUIHOCTH PYyA IPEANONaranoch nepepadarsiBaTh Ha MECTe, a alaTHT-MAarHeTUTOBBIE PyAbl ¢ 0aaaenenToM
TpaHcnoptupoBath B KoBaop. I'ofoBast mpon3BOAUTENBEHOCTD 110 allaTUT-MarHETUTOBBIM Py/laM COCTaBIIsUIa
cormacHo TOA’y 2,5 muH. T, a o peakomeTanbHbM — 1,3 muH. T (mwmoc 6,1 MIH. T KapOOHATUTOB, KOTO-
peie B TO/[’e I'mmpopyabl ObUTM OTHECEHBI K BCKpBIIIE). DKCIITyaTal[HOHHbBIE 3alachl B KOHTYpE Kapbepa
COCTaBHIIM 78,6 MJTH. T almaTUT-MarHeTUTOBBIX pyx u 31,8 MiH. T pemkoMeTanbHbIX. CO BpeMEHEM WHTE-
pec Koenopckoro 'OK’a x Tyxra-Bape ctan yracarb, a 3ateM (B CBs3M C mieel coznanus Ha Komope cy-
nepkapbepa) nponai cosceM. IIpu xoppextuposke TOO B 1990 1. ['unpopyna ocHOBBIBanach Ha TOM, YTO
NpU CO3aHUM CyIlepKapbepa JOMOMHHUTENbHAs chipbeBas 0aza notpedyercs Kosmnopckomy 'OK’y He pa-
Hee 2030 r., u anst Tyxra-Bapbl ObUT MPHHAT BapHaHT OTPAOOTKU JIMIbL PEIKOMETATIBHBIX Py C MOMYTHOH
NoObIYeH YacTH anaTHT-MarHeTUTOBBIX P, SBISIONIMXCS B JAHHOM ciydae BCKpbliiei. KapOoHATHUTHI U B
3TOM CJIy4ae HE pacCMaTpUBAIMCh KaK II0JIE3HOE McKonaemoe. 1010Basi Npon3BOAUTENBHOCT Kapbepa B Ta-
KOM BapuaHTe coctasisiia 0,8 MIH. T [0 peIKoMeTaabHbIM pyaaM H 1,1 MJH. T O anaTuT-MarHETUTOBBIM,
rpu 3toM (kKak ¥ B TOJ[’e 1979 1.) nepBbie oboramaiuch Ha MeCTe, a MOCIeHIe BHIBO3MIUCh Ha KoBmop-
ckuit ['OK. OOmas peHTabenbHOCTh MPOM3BOIACTBA cocTaBuia §,7%, HO TPaHCIIOPTUPOBKA U MepepaboTKa
anaTuT-MarHETHTOBBIX py/ Ha KoBrope okaszanack yobITounoi. Ecim paccMarpuBarh TOIBKO pEIKOMETaIbHOE
MPOU3BOJICTBO, TO €ro peHTabeNbHOCTh paBHa 12%. ToBapHO TpoayKiueid odoraTuTeabHON (HaOpUKH sIB-
JISIFOTCSI TaTYETTOUTOBbIE, 0ae/IeUTOBbIC, AllaTUTOBbIE U MarHETUTOBbIE KOHIEHTpaTkl. [Ipu ruapomeran-
JyprudeckoM INepezese rar4eTTOIMTOBOrO KOHLEHTpaTa rojfoBasi NPOAYKLUHMS cocTaBuT: 36,4 T TaHTasia
(Bo hropranTanare kanus), 187 T okenna HnooOwus, 50 T ypana. Exeroanast mpon3BoAUTEIBHOCTD 110 OCTAIBHBIM
MPOJyKTaM: 0aJIeIIenTOBbINA KOHIICHTpAT — 24() T, MAaTHETUTOBBIN U allaTUTOBBIN KOHIIEHTPAThl — 184 ThiC. T
1 67 ThIC. T, COOTBETCTBEHHO. [TocKoNbKy 1m0 3akimoueHuto ['upeamera TaHTan 1 HUOOWH B MEPCIIEKTHBE HE
HYXHBI (CM. TIPEABITYIIHHA paszen), [ upopyna He peKkoMeH 10Baja JeTalbHYI0 pa3BenKy TyXTa-Baphl.

HecomHeHHO, uTo B miiaHe TaHTana TyxTa-Bapa SIBJISETCS OIHHMM W3 CaMbIX NEPCHEKTHBHBIX 00b-
eKTOB KapOOHATUTOBBIX MaccuBOB Kosibckoro n-osa. OHAKO cIeoyeT IOMHHUTb, YTO MECTOPOXKICHUE pac-
MOJIOKEHO Ha Oepery 03. ByopusipBu 1 BapuaHThI OTKPBITOM €ro oTpaboTKH (C OTBOJOM YaCTH 03epa) MOTYT
OBITH OTBEPTHYTHI 110 SKOJIOTHYECKUM COOOPaKEHHSIM.

W3y4eHHOCTDh MECTOPOXK/ICHHS BIIOJHE AOCTATOYHA, YTOObI Ha 0a3e UMEIOUIMXCS JaHHBIX yYTBEPK-
JIaTh 3anachl PEIKOMETaNbHBIX Py 1o Kareropusm C +C, n coctaBnarh mobbie Bapuantbl TIO 0TpaboTKH.
MecTopoxIeHHEe IOJIHOCTBIO OKOHTYPEHO, pa3BeO4HAsl CETh Ha PEIKOMETAIbHBIX pyaax cryuieHa. [Ipu
HEOOXOOUMOCTH MPOBEIEHUS MOMYIIPOMBIIUICHHBIX HCCIICAOBAHNI BO3MOXEH OTOOP NMPEICTABUTEIBHBIX
po06 JM00BIX THUIOB Py M KapOOHATUTOB C MTOBEPXHOCTH.
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Hecke-eapa (psidoevie peokomemanwvHbvle pyovt)

ITo yuyactky Hecke-Bapa ObIJIO HECKOJIBKO BapPHAHTOB TEXHUKO-YKOHOMHUUYECKUX PAcUETOB (B IUIAHE
nepexosia K MpeIBapuTeIIbHON pa3Belike). Bce OHU cerofHs 1Mo CyliecTBy He MMEIOT cMbiciia. PanHue Ba-
puaHThl, HaunHas ¢ pacuéroB I'umpopynst (1979 1), GaznpoBairch Ha HEMOJIHBIX JAHHBIX O 3amacax pyi,
kotopbie kK 1989 1. Bo3pocnu B 2,5 paza. Cameie nocieqaue (Momuanosa u ap., MOIT KHII, 1989 r.) ocHo-
BaHBI HA OTKPBITOH Pa3pabOTKe BCETO MECTOPOXKICHHS OTITOM C TOI0BOW MPOU3BOIUTEIHHOCTEIO 4,6 MITH. T
PYZIBL, UTO CETOTHS HEpeaIbHO, 1a U HE HYKHO, UTs HaYaJIbHBIX cTafauid ocBoeHus. Keratn, 00bEM KOHEUHOM
MPOAYKIUY TI0 TIOCeHeMy BapuaHTy cocTaBiistl 110 T tanTana u 4570 T okcuia HUOOUS NP MOy THOM
MOJYYEHUH allaTUTOBOTO M MarHETUTOBOTO KOHIEHTPaToB. CTOMMOCTh TOI0BOM MPOIYKIIMU MPOEKTHPYe-
Moro mpennpusatust (131,4 muH. py6. B erax 1989 1) Opw1a ObI TP 3TOM Ja)ke HECKOJBKO BBIIIE, YEM Ha
Kosnopckom I'OK’e, perradensHOCTh 9,1%.

[lepexon k phIHKY € TOTaJbHBIM W HEMPOTIOPIIMOHAIBHEIM U3MEHEHHUEM 11eH, TIEPEBO;] TPOMBITILICH-
HOCTH Ha IPaXJaHCKUE PENIbChI TOTPEOYIOT B CKOPOM BPEMEHH HOBBIX pacdéToB. [loaToMy npuBOANTE Celd-
vac BbIBo/ibI 13 TOC 0B 1 TOP’ 0B npekHUX €T Bpsij 1 yMecTHO. Heo0X0IMMO OTMETHUTB JIUIIb HECKOIBKO
MOMEHTOB:

* BO BCEM MHpE YK€ JaBHO OCHOBHBIMH IMPOMBINIIIEHHBIMA HHOOHUEBBIMU 00OBEKTaMH CTAITH MTHPOX-
JIOPOBBIE MECTOPOXKACHUS KapOOHATUTOBBIX MacCHBOB;

e ONMU3KKUM TeoJorudecknM aHanmoroM Hecke-Bapel B Poccun siBisiercst mumib benosnMuHCcKoe Me-
cropoxaenue (Mpkyrckas 00:1acTh), HAXOIILIEECs B CIOKHBIX Teorpad)0-d9KOHOMHYECKUX YCIOBHSIX;

*  pacu€Thl HOBBIX BAPHAHTOB JOJKHBI 0a3MPOBATHCSl HA KOHKPETHBIX MOTPEOHOCTSIX B PEIKUX Me-
Taax, OTKyJa cpa3y ornpeiensTcs 00bEMbI TOI0BOI TOOBIYH; ITPH ATOM HAJI0 Y4ecThb, 4To Ha Hecke-Bape
MOYKHO JIOOBIBATH Pa3HbIC THITBI Py IOPO3HB MJIH COBMECTHO: TaTUETTOIUTOBEIE C TUPOXJIOPOM (T. €. IPEH-
MYIIECTBEHHO TAHTAJIOBBIC), OOTAThIE TUPOXIOPOBEIC (T. €. HHOOMEBBIC C TAHTAJIOM) M, HAKOHEII, HepaIno-
AKTUBHBIC TUPOXJIOPOBEIE KAPOOHATHUTHI.

Hecke-eapa (602amoie peokomemanwvuwle pyovt)

Cormacno TOO Bpemennsix konaunwii (I'mpeamert, 1985 1.) ronoBast mpon3BOAUTEIHHOCTH KapPbepPOB
1o GorareiM pyznam npu 6oprosom coxepxkanuu Nb O, 0.2% cocraenser 120 Toic. T. [lepepaboTka pyzsl n
THIIPOMETAIITYPrUUeCKUil epeieNl YePHOBBIX KOHLEHTPATOB MPEAYCMaTPUBAJICS HA MOACPHU3UPOBAHHOM
Adpukannosckoit padprke. CTonMOCTh TOA0BON NpoAyKIHK — 8,5 MiIH. py0. (B ueHax 1985 ), a ronoBble
9KCIITyaTallHOHHBIE pacxoisl — 9,4 MiH. py0., T. €. MPOU3BOACTBO B 1IeJIOM YObITouHOE. OHAKO B PACXO/IBI
BKITIOUCHBI OTYHCIICHUS B OIOKET Ha reosIpadoThl, CTABKH KOTOPBIX TOJBKO YTO ObLTH pa3padboransl [upen-
MeToM. MeTojinKa pacyéra CTaBOK OKa3zallach HEBEPHOUM U caMuM ke [ mpeMeToM B 3TOT NepuoJl epecma-
TpuBaiack. [y HIOOMEBBIX MECTOPOXKAEHUH (B ToM uucie it Hecke-Bapbl) OHM HOIy4HIACH YPE3MEPHO
Oonpmumu: U3 9,4 MitH. py0. pa3mep oTuucieHuit cocrtaui 2,1 MitH. py0. [opas3mo npuBiekaTensHei oka-
3aJICsl BAPMAHT OTPabOTKM PyJHBIX Tl pu 6oproBoMm comepxkanuu Nb O, 0,1%, HO ¢ IpUMEHEHUEM T10-
KyCKOBOH pagromeTrpudeckoil cenapauuu (mpu 6opte 0,2% moKyckoBasi cenapanus oyTuMoro dpgexra
He maBana). [Ipou3BoANTENLHOCTS TIO PYZE B ATOM Ciiydae yBeiaumuuBaiach 10 230 TeiC. T (IpH HEU3MCH-
HOM 00BEMeE TI0 TOPHOM Macce B 000MX CIydasx), CTOMMOCTb TOBapHOH mpomyKuuud — 1o 12,7 MiH. pyo.
(TmaBHBIM 00pa3oM, 3a CUET POCTa JOIU TaHTaa), IKCIUTyaTallOHHbIE pacXombl — 8,0 MITH. pyo0., 03 yuéra
OTYMCIIEHUH Ha reonpadoTsl. C TaKUM AOMyIIEHHUEeM NpUObLTL cocTaBuia 4,7 MIIH. py0., a peHTa0eIbHOCTD
—15,2%. Ilo Bropomy Bapuanty AdpukangoBckas Gpadpuka BblmycKaia Obl €kerogHo 391 T TEXHHYECKOro
okcuaa Huobus, 10,5 T TaHTana Bo hTOpTaHTaNaTe KajdKsl M OKOJIO 5 T ypaHa B XUMKOHIIeHTpaTe. [Ipu sTom
JIoJ1s1 HHoOMst cocTaiisiia 58,9% oT 0011eii CTOMMOCTH TOI0BOM MPOAYKIIKH, a TaHTana — 34,4%

B 3aksmiodenune ciemyer OTMETHTD, YTO TpeABapUTENbHAS pa3BeaKa OoraTbIXx HIOOMEBBIX Py M3-3a
HEHY’)KHOHU CIeIIKU ObLIa MpeKpalleHa NpexaeBpeMeHHo. Vnes oprann3anuy HeOONbLIOTO PeAKOMETalb-
HOT'O IIPOM3BOJICTBA Ha Oa3e OoraTelx pya BecbMa 3aMaH4YMBa. VIMEHHO C 3TOTO JIOTHYHO HauaTh OCBOCHUE
yuactka Hecke-Bapa (1 maccuBa Byopusipeu B niesiom). Pyapl [-ro Tena, BBIOpaHHOTO TOJBKO MO TOW MpHU-
YHHE, YTO OHO 10 I'YCTOW CETU CKBaXKUH ObLIO pa3BenaHo emE B 1956—58 rr., oka3anuck TpymaHOOOOraTU-
MBIMH; pyAbl [V Tena He M3ydeHbl TEXHOJOTaMH, HECKOIBKO MEPCIEKTUBHBIX MPOSBICHUN HE OIEHEHO.
C 5TuX HEZOMENOK U CIeyeT HadaTh HOBBIM ATl re0JI0rOpa3BeA0UHBIX paboT. He MCKITIoueHo, 9TO BRIABUTCS

136



emé ogHO Tenmo Oorareix pya (Ne V, pasmepsr MmarauTHO#M anomanuu 120x130 M) mexmy mpodumsavu 29 u
31 ¢ xopommmu (Beime 1%) comepkaHusIMu sz()s' Torma mMeet cMbIC cocTaBuTh TDOO moa3eMHOH (WiTH
KOMOWHUPOBaHHOH) 0TpaboTku pyaHsIX Ten [I-V ¢ nmpoekTupoBanneM maxTel B paifoHe ckBaxxuHbl Ne 301
Ha npoduie 34 (puc. 35). [Ipu HEOOXOAMMOCTH MapaJLICIILHO MOXHO BOBJICYbh B OTPAOOTKY M Oaj|jieieuT-
raT4eTTOJUTOBBIC allaTUT-MAarHETUTOBBIC PY/Ibl CEBEPHBIX (iaHroB TyxTa-Bapbl, U3 KOTOPbIX [upenmerom
MTOJTY9ICHBI BEICOKOKAUeCTBCHHBIC TAHTAJIOBBIC U ITMPKOHUEBEIC KOHIICHTPATHI.

Ob6oramenne pyd ¥ THAPOMETALUTYPTHUECKAN Tepesien KOHIEHTPATOB JI0 TOBAPHOW MPOIYKIIHU
JIOJDKHBI BECTHCh Ha MECTe, a BapraHT ¢ ADpHUKaH/ION clienyeT 3a0bITh KaK HePallMOHAIBHBIA U 3aBEIOMO
yOBITOUHBIH.

Ilemaiian-eapa

B xonne 70-x rogoB ObUIN MONBITKY BO30OHOBUTH I'e€0jI0ropa3Beiounbie padotsl Ha [lersiisH-Bape u
Jla’ke COCTaBIICHO I'eoI3aaHne Ha TOMCKOBO-OLEHOUHBIE Pa0OTHI, HO IO PACCMOTPEHUS U YTBEP)KIACHUS €ro
neno He pouuto. B To Bpems [leTsiisiH-Bapa HUKaK He MOIVIa KOHKYpUpoBaTh ¢ KOBIOPCKUM (yIOTONUTOBBIM
MecTopoxaeHueM. Teneps ke, Korjaa KpyrHopa3MepHas CIfofia He B MOJIe, IPEUMYIIECTBO BYOPHSIPBUHCKO-
T0 (bI0TONHUTA B TEPMOCTOMKOCTH TI0 CPABHEHUIO C KOBIOPCKOM CITIONON MOYKET CHITPATh PEIIAIOIIYIO POJTh
B BO30OHOBIICHHUU PadOT.

['eonzaganuem npeaycMaTpuBaioch OypeHHre BepTHKAIbHBIX CKBaKUH AMaMeTpoM He MeHee 110 mm
Ha JBYyX OCHOBHBIX MPOGMIIsX, oTcTosmuX uepe3 100 M oiH OT APYTroro U MpOXOAsIMX OYTH BKPECT MPO-
CTHpAHUS CIIOIOHOCHBIX 30H, a TaK)Ke Ha JBYX JOMOJHUTENbHBIX, PAcTIOaralollinXcsl B KPaeBbIX 4acTAX
30H uepe3 70 M OT OCHOBHBIX IIpodHiIei. YUNTHIBAsI THE3IOBBIN XapaKTep OCIIIONCHEHNUS U KpaiiHe HepaBHO-
MEpHOE pacipenenaeHne Gpaoronura, 1eiaecooopazHo pa3OypuTh HE TOIBKO 30HbI, BCKPBIThIE KAHABAMH, HO
n OecciogHble (Ha HOBEPXHOCTH) MEPEMBIUKH MEX Ty HUMU. [T1yOMHa CKBa)KUH B IIEPEMbIUKaX COCTABIISCT
200 M, a BHYTpH CIIFOIOHOCHBIX 30H — 300 M. Kpome Toro, nmiannpoBanoch OypeHHe HECKOIBKIX MOUCKOBBIX
CKBa)KMH Ha IOKHBIX (pJIaHTaX MECTOPOKICHHMS, T/I€ BBICOKHE COAEpKaHMs (plIoronnuTa OTMEUEHb! B KaHABE
Ne 28 u rypdhe Ne 36, a 3HaUHMTENIEHASI MOIITHOCTH MOPEHBI HE TIO3BOJIMIIA OKOHTYPHUTD 30HBI C TIOBEPXHOCTH.

Ha npoduisix CKBa)KHHBI IIPOSKTHPOBAIUCH Yepe3 S0 M oHa ot apyroit. OO01ee Koin4ecTBo ux — 26,
B ToM uucie 15 ckBaxun nryouron 200 M, octanbabie — 300 M (Bcero 6300 mor. m). Kpome Toro, cremyror
poOyputh 3—4 ckBakuHbl uameTpoM 200 mm riryouno# 200-300 M Ha 3aKIIFOYUTENBHBIX CTAIMSIX OICH-
KM JUIsI 0TOOpa MpEeACTaBUTENbHBIX MPOO (IOTONUTa C LEIbl0 N3yYSHHs TPYNIIOBOr0 COCTaBa U KauecTBa
CJTIOABI.

21. CAJINTAHJIATBA

TOC’sl mo CannaniarBe coCTaBIsUIUCh VHCTHTYTOM SKoHOMHYeckuX mpodiem KDAH B 1987t
(E.IL. barmmaxosa u ap.) 1 B 1989 1. (B.H. Momuanosa u nip.). ['omoBast mpon3BOIUTEIFHOCTH Kaphepa B 000-
WX CITydasx Oblia oquHaKoBOM: 2,0 MITH. T 110 0apUTOBEIM pyaaM u 3,0 MITH. T IT0 HHOOMEBBIM KapOOHATHTAM.
BapuanTsl nepepaboTKH pyz TaKKe COBIAJaIN: PEAKOMETAIbHBIC PY/Ibl IPEAYCMaTPUBAIOCh 000ralaTh Ha
¢abpuke, mocrpoeHHoi Ha Byopuspsu misa Tpéx mecropoxaenuit (Tyxra-Bapa, Hecke-Bapa, Cannannar-
Ba), a OapUTOBBIC PyIbl HAMEYaJoCh NepepadarsiBaTh Ha Mecte, T. €. Ha Camnannarse. [IpexycMorpeno
TaK)ke BOCCTAHOBJICHHE KeJIe3HOU noporu Anmakyprtu—Kainaps! (45 KM) U CTPOUTENBCTBO HOBOM BETKH
no CamrannarBbl. OOBEMBI TOIOBON TIPOIYKITHH TT0 ITOCIETHEMY BapUaHTy COCTaBIISUIN:

*  OapuroBsIif KoHIIEHTpAT — 200 THIC. T;

*  peIKOMETaIbHBIN KOHIEeHTpaT — 5,25 Thic. T (2030 T okcuma HHOOHS);

*  MONYTHBIA MarHeTUToBbIA KOHIEHTPAT— 200 ThIC. T.

PenrabenpHOCTH 001IETO MPOU3BOACTBA (BMecTe ¢ pyaaMu Byopusipsu) cocraBuna 7,6% 6e3 yuéra
MOTAIlIeHNsI 3aTpaTr Ha TeoapadoThI.

Bapuantsl pa3nenbHON JOOBIYH JIYEIIUTOBBIX U OApUTOBBIX PyA C aBTOHOMHOW MX NepepadoTKoif
Ha MecTe He cunTanuch. Cyas mo mokaszarensiM ocBoeHHs TyxrTa-Bapsl u Hecke-Bapbl, U JTYEIIMTOBBIX
PYZ OHM ITOYTH HaBEPHsIKA OKa)KyTCsl YOBITOUHBIMU. BCE-Taku B IPOAYKLMH U3 PEAKOMETaIbHBIX Py Byo-
PHSIPBU 3aMETHYIO POJIb UIPaeT JOPOTrOCTOSALIMK TaHTaj, Oarofapsi KOTOpOMY TE€XHHKO-IKOHOMHUYECKHUE
MOKAa3aTeN BRIIVISIEIN OTHOCHTENbHO OnarononyynsiMi. Ha Canannarse ske TaHTana Het Bosce. st 1o-
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CTIKECHUS [I0Ka3aTeliel, cCopa3MEPHBIX C ByOPUSIPBUHCKUMM, HUOOMS B JIyCLIMTOBBIX Pydax IJOJKHO OBITH
Kak MUHUMYM B 1,5 pa3a Oomnblie.

OcBoenne CataHnaTBbl, O4€BUIHO, HA/I0 HAYMHATH C OpPraHU3aluy HEOOIBIIOT0 OaAPUTOBOTO MPOU3-
BoJICTBA (CM. pa3nen 16.4), MOCTOSHHO HapallMBasi €ro, U CO BpEMEHEM IOJIKIF0UaTh K pa3padoTke HuoOue-
BOE MECTOPOKICHHE (OIATH JK€ HAYMHAsA C IPECBIHUCTHIX KOP BHIBETPUBAHMSA, KOTOPHIE €II€ Ha/l0 BHAYAJIE
OIIEHUTH, CM. paszien 16.5, mpeaycMOTpeB MpH 3TOM M TEXHOJIOTHYECKHE nccienoBanus). Kerarn, cxemsl
oOoraieHns: BceX TUIOB pyH TPeOyIOT cepbE3HOM 10pabOTKU, NOCIEe KOTOPOH TEXHHKO-IKOHOMHUYECKHUE
MOKAa3aTeJN 3aMETHO U3MEHSTCH.

Juis opranuzanuy HeOOIBIIOTO NMPENIPUSTHS MOIIHOCTBIO 50 ThIC. T OAPUT-TMMOHUTOBOH PyIbl B
roJi HauboJIee MOIXOUT YYACTOK KOP BHIBETPUBAHUS B LICHTPE MECTOPOXKIeHUs (Co ckBaxkuHamu NeNe 18,
182, 55) pazmepom B miane 200x100 M, TAe cpeaHsss MOIIHOCTD KOPHI BEIBETPUBAHUS COCTABISIET 20 M,
OPHEHTHPOBOYHBIE 3aITachl 0apUT-TUMOHNUTOBEIX pya — 1,0 MITH. T ipu cpeaHeM coaepkanuu 6aputa 20%.
MomHOCTE BCKPHIHN (MOpeHbl) — 4,6 M. J[1s1 Haa&KHOTO MOATBEP KACHHS 3aIllacoB, 0TOOpa MPEICTaBH-
TEJIbHON TPOOBI ¥ MPOBEIEHHSI TEXHOIOTHYECKUX HCCIICIOBAHUH € LEIbI0 TOJIyYeHHs OapUTOBBIX KOHIICH-
TPAaTOB U M3Y4YECHHUSI XBOCTOB KaK CBHIPbs JJIsl MHUHEPAJIbHBIX KPACOK IeNeco00pa3Ho MPOOypUTh HA 3TOM
yuactke 10—15 ckBaxkun riyounoi 35-40 M win npoiitu 7-8 mypdoB ¢ kperuieHrueM rayouHoi 10—12 m
(1. e. 600 mor. M Oypenust wim 100 mor. M mrypdoB). Pazsenka nryphamu npennodruTenbHel OypeHus (BbIlie
JIOCTOBEPHOCTH, OOJIBIIIe MaTepraa I TEXHOIOTHIESCKUX P00 ).

OnbITHYIO 000TaTUTENBbHYI0 (PaOpHKyY CIIeAyeT MPOSKTUPOBaTh Ha MiHoMUTOBOM CcKiToHE B 0,8—1,0 kM
k }O3 ot y4actka 100brum, a XBocToxpanwiuie — B 1,5-2,0 KM OT Kapbepa B TOM K€ HaIllPaBJICHUH B Bep-
XOBBSIX OJTHOTO U3 MEJIKHMX ITPUTOKOB peukn Kanmkknxapa. Y4acTok XBOCTOXpaHMWIIMIIA TPEICTABISET COOO0i
3a0onoueHHy0 HU3uHY pazmepom 0,7x1,0 kM ¢ adbc. ot™M. 290-295 M, OrpaHUYEHHYIO C BOCTOKA KPYTBHIMH
CKJIOHAaMH COIIOK ¢ a0c. oTMeTkamu BepmnH 344—-360 M. YcThe mpuTOKa nepes BrajiennemM B p. Kankkuxa-
pa mepekprIBaeTcs naMooi mmuHoM okoito 300 M, oOecTieunBaroIel PeryInpyeMblii CTOK ITOBEPXHOCTHBIX
BoJ. Ha cTpouTenscTBO 1aMOBI MCIIONB3YIOTCS MOPEHA U IIECKH BCKpBILIH. [0 Mepe HakoIuIeHHsI XBOCTOB
namba pacmmpsiercs. Ot noc. Kaitnapsr k yaactky nogsoautcest JIDII (20-23 km). XKenesnonopoxxHasi BeTka
NpU TakuX HEOONbIHMX 00bEMax MOOBIYM HE HyKHA. [ pyHTOBas nopora ymyumaercs oT CanjaHiaaTBsl 10
noc. Kaitnapsl, a anee 10 k. A. CT. AakypTTH yiydllieHne He TpeOyeTcs. ['oToBas mpoayKius (a moka peub
UAET TOJIBKO O OAPUTOBOM KOHIIEHTPATE) BBHIBO3UTCS aBTOTPAHCIIOPTOM /0 TOC. AJAKypTTH, a jJajee 1Mo
JKeJIe3HOH opore — norpedurento. Pabora Ha ydacTke BeAETCS KPYITIOTOAMYHO BaXTOBBIM METOIOM.

TeXHUKO-7KOHOMUYECKHE MOKA3aTeNn TaKoro npousBoAcTsa B ueHax Ha 01. 04. 1992 r., paccuuran-
HBIE COBMECTHO C SKOHOMHUCTOM MexanoOpa A .M. TonopoBckuM, Cieayromue:

T'onoBast 10ObIYa OAPUT-TMMOHUTOBBIX pya — 50 THIC. T.
Brixon 6apuroBoro konnentpara (12%) — 6 000 T.
KanuranbHble BIOXKEHUs, MITH. py0 — 91, B TOM umcie:

e Kapeep — 15;
* oOorarurensHas padpuka — 30;
o JIDII - 16;

*  XBOCTOXPaHWJIMILE, BCTIOMOTaTeJbHbIe coopyxenus — 30.
DKciyaTalMOHHbIE pacXobl (MJTH. pyo0.):

e n00br4a pyasl — 6,5;

e oOoramenue — 19;

* TPAHCHOPTUPOBKA 110 CT. Anakyprtu — 1,5

Uroro: 27 muad. pyo.

[IponsBoncTBeHHBIE POHIBI (MITH. PYO):

a) ocHoBHble: 91-16 (JIDIT) = 75;

0) obopotHsie: (20% cebecronmocTH) = 5,4.
HUroro: 80,4 MiaH. pyo.

IIpu perTabenbHOCTH K MPON3BOJACTBEHHBIM (hoHAaM, paBHOU 15%, TO0Bas PHOBLTH JOMKHA OBITH HE
meree: 80,4x15:100 = 12,1 miH. py0., OTKy/a CTOMMOCTD TOBAPHOHN MPOAYKIMH COCTABUT: 27 (IKCILI. pacxo-
ae1)+12,1 (mpubsLie) = 39,1 MiH. py0. CnenoBarenbHO, OTITyCKHas IieHa | T 0apuTOBOro KOHIIEHTpaTa A0JIK-
Ha ObITh He MeHee 39 100 000:6 000 = 6 500 py6. Oxynaemocts: 91 (kanBnoxkenus): 12,1 (npubbLib)=7,5 neT.
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IIpu TakoMm packiiane O0apuTOBbIM KOHIEHTpaT CajulaHiaTBbl IO IIEHAM Ha TOT IEPUOJ OKa3ascs
BIIOJIHE KOHKYPEHTOCIIOCOOEH, a OpraHu3auus A00bMH U NepepaboTKu OapUT-IMMOHUTOBBIX PYZ BBITIIS-
Jena nenecoodpasHoii. Bonpoc ¢ momyTHBIM MOTy4YeHHEM MUHEPaIbHBIX KPacOK HEOOXOAWMO PEHIUTH B
npolLecce A0U3ydeHust 00beKTa U Ha MEPBOM CTaUM €T0 pa3paboTKu.

Ha HOBOM 3Tare TexXHOJOrHYeCKUX MCCIIEAOBAaHUH CllelyeT pacCMOTPETh BapHaHThl Oe3peareHTHHIX
cxeM oboramieHus (Ha TpaBUTAIMOHHON OCHOBE). [IprMenenne moJoOHBIX CXeM HE TOJBKO 3aMETHO yjie-
LIEBUT CTOMMOCTb OapUTOBOTO KOHLIEHTPATa, HO M 3HAYUTENBHO YIYUIIUT SKOJIOTHYECKYIO CUTYaLHIO MIPH
oTpaboTKe GapUT-TMMOHUTOBOIO MECTOPOXKICHUSI.
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3AKINKOYEHUE

B ocHOBe MoHOTpaduu JeKUT TeMaTndeckuii oT4€T aBTopa (Adanacees, 1995). HeoOxoaumocTs 1mo-
no0Ho# padotel n3noxeHa Bo « BBEAEHNW». B nocranosnstomeit yactu nporokona HTC Mypmanreo-
koma ot 13. 12. 1995 1, B wactHOCTH, OTMeueHO: «C yyacmuem 3auHmepeco8aHHblX OpeaHu3ayull paccmom-
pemb 80NPOC 0 803MONCHOCMU ONYONUKOBAHUS MAMEPUAN08 omuéma 6 omkpeimou neuamuy. Ilepenenka
oTuéTa B KHUTY — CephE3HAs U TpyAoéMKast padota. Bpemst 1i1st 3Toil enu y1aaoCch BRIKPOUT JIUITE CITYCTS
15 7eT, T. €. y’Ke B CIIEIYIOIIEM BEKE.

B moHOTpaduu 000011eHBI CBEICHHUS O TEOJIOTHIECKON H TEXHOJIOTHYECKOM N3YYEeHHOCTH 32 TPOSIB-
JieHu# U MecTopoxaeHui. M3 Hux 16 00BbEKTOB clieyeT CUNTaTh U3y4CHHBIMU JIMIIb HAa TIOMCKOBOM CTaNH,
Ha 4-X MPOBE/ICHBI TOUCKO-OLIEHOUHBIE PA0OTHI, 12 MECTOpOXKIICHHI pa3BelaHbl IPEABAPUTEILHO H JIETalb-
HO, TIPY 3TOM TIOJIOBHHA W3 MOCJIEAHNX HaxonuTcs Ha KoBmopckom maccuse.

s 00beKTOB, KOTOPBIE MOTYT TIPEACTABUTh MHTEpEC B OMIpKaiiieM OymylieM, JaHO HallpaBleHHe
paboT (a 1151 HEKOTOPBIX — U OPHEHTUPOBOYHBIE 0OBEMBI PadoT).

C MarMaTHYeCKUMH 3TaraMu (JOPMHUPOBAHUSI MAaCCUBOB (TUNEPOA3UTOBBIM U IIEJIOYHBIM) CBS3aHBI
14 mposiBeHUH U MECTOPOXKICHUH (THTaHOMAarHETUTOBBIC OJIMBUHMTBI, CHIPHE AJISI MarHe3WalbHBIX OT-
HEYTIOPOB, 3aJI€KH MEPOBCKUTOBBIX PY[, CItOna-(QIoronuT, OCAHBIC anaTUT-CUIMKATHBIE PYAbl U Jp.); C
KapOOHATUTOBBIM 3TanoM — 13 (KOMITJIEKCHBIE almaTUT-CHIMKATHBIE U allaTUT-MarHETUTOBBIE PYIbI, MECTO-
POXKICHUS TaHTajda M HUOOWS, CIrona-(IOTONUT, OapUT U Ip.); ¢ DK30TEHHBIM 3TalloM — 5 (BEPMHUKYIIHT,
docdarHoe chIpbE, Oaput u ap.).

HauGomp11yto HEeHHOCTh NPEACTaBISIOT MECTOPOXKACHUS KApOOHATUTOBOTO ATAMa, MPUYPOUYECHHBIE K
maccuBam CeOnbsiBp, Byopusipsu u Camnannarsa (0e3 yuéra KoBnopa, rae Bce BBISIBICHHBIE MECTOPOXKIE-
HUS pa3BelaHbl MPEIBAPUTEIHHO U JIeTalIbHO). Ha 3THX TpéX MaccuBax COCPEIOTOUYEHbI MPAKTHYECKH BCE
3armachkl TaHTaJIa ¥ HUOOMS, CBSI3aHHBIE C MUPOXJIOPOBBIMH KapOOHATUTAMH M PEAKOMETAIHLHBIMHU arlaTHT-
MAarHeTUTOBbIMU pyAaMmu. Ha yrnomsiHyThle Tpu MaccuBa NPUXOAUTCS 18 MpOsBICHUN U MECTOPOXKICHUN
u3 32 (BMeCTe C MECTOPOXKICHUSIMHA MarMaTHYeCKUX M 3K30TE€HHOTO 3TaroB), B TOM 4uciie 13 00beKTOB
pacnionaratorcst Ha Byopusapsu n Cannannarse. Cpeau HUX M KpynHeiee Ha KoibCkoMm H-0Be MecTo-
POXKIEHNE TaHTAIO-HUOOMEBBIX PyIHO-KapOOHATHBIX mopoa. CeipheBast 6a3a 000MX MACCHBOB JI0OCTaTOYHA
JUTSL CO3JIaHMs Ha foro-3amnajie Konbeckoro m-oBa MOIIHOTO CaMOCTOSTENBHOTO TOPHO-pyAHOTO y371a. OcBo-
€HHUE 3TUX MCCHBOB CIIe[yeT HaYWHATh C OPTaHU3alHU JOOBIYM PEAKOMETAJIbHBIX allaTHT-MarHETHTOBBIX
pyn Ha ByopuspBu W OTKPBITOW pa3pabOTKU OapWT-IMMOHHUTOBBIX KOp BBIBeTpHBaHUS Ha (CaslaHiaTBe
(c oborameHreM KOMIUIEKCHBIX PYJ JI0 TOBapHBIX KOHIICHTPATOB Ha mMecTe). He uckiroueHo, 4To ¢ Haya-
JIOM OcBOeHUs ByopuspBu NposIBUTCS MHTEPEC M K NEPOBCKUTOBBIM pyJaM 3aragHoro y4acTka, 3aMeTHO
MEHee PaJUOaKTHBHBIM 110 CPABHEHHUIO C aHAJIOTHYHBIMU pynaMu Adpukanapl. 3anacel ux Ha Byopuspsu
BITOJTHE JIOCTATOYHBI [T YIOBJIECTBOPEHHS CIIPOCA Ha TUTAHOBOE CHIPHE BCEX OTpaciieil POMBIIIJICHHOCTH
Poccun. ['opHO-TeomornaecKkue yCIOBUs OJarONPHUSITHBI 711 OTKPBITOH paspadoTku. A Ha CanaHiaTse ma-
payenbHo ¢ T00bIueit He0OXOMUMO OIEHUTh OYpeHHEM JPECBSIHUCTHIC KOPBI BRIBETPUBAHMUS HAJI JTyCIITHT-
KaJIbLIMTOBBIMU KapOOHATUTAMH, BKIIIOYasi HEM3YYEeHHBIH BOCTOUHBIN (IIaHT.

b.B. Agpanacwves

Amnarutel, Monueropck, IlerpozaBoack, 2009-2011 rr.
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