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OBIIETEOJIOT'MYECKAA DOPEKTUBHOCTb PETMOHAJIBHBIX PABOT —
3AJIOT UX TTIOUCKOBO¥ PE3YJIGTATUBHOCTU
(HA TIPUMEPE YPAJIbCKOI'O CEBEPA)

Jlan aHaaM3 OCHOBHBIX KOMIIOHEHTOB reoJIOTHIecKoil 3(h¢)eKTHBHOCTH PErMoHATBHBIX MCCIIEI0BAHMIA,
BJIMSIOIIMX HA OOLLYI0 MIOUCKOBYIO Pe3Y/ITATHBHOCTH PadotT. PaccMoTpeHbl mpuMepbl MHOTOJIETHETO M3yde-
HMS, B TOM YHCJIe H Ha YpaiabckoM CeBepe, aKTUBU3HPOBAHHBIX IIOBHBIX 30H, MPOIYKTHBHBIX HA KOMILIEKC-
HOe 0JIArOpPOTHOMETAJLIbHO-YPaH-peaKo3eMebHoe opyaeHenne. Iloka3ana BaKHasi posib B pa3MenieHHN
Opy/AeHeHHUsI MONePeYHbIX TEKTOHUYECKHX CTPYKTYP, TPACCHPYEMBIX ME3030MCKHMM MArMaTu3MOM.

Kiouesbie cnoBa: [oaapuwiii Ypaa, Ipunoaspueiii Ypan, 6aacopoonomemannvhoe opyoeHeHue, me-
3030UCKUL MAMAMU3M, PYOHO-MEMACOMAMU4EcKas CUcmema, aKkmueusuposantvle wosHoie 301vl, Marnb-
Xamb06ckuil pyoHbLil paiioH.

Analyzes the main components of the effectiveness of regional geological studies affecting the overall
effectiveness of search operations. These items are discussed with examples of the long-term studies including
at North Urals, which features activated suture zones productive at complex noble metals-uranium-rare
earth mineralization. The important role in the distribution of mineralization transverse tectonic structures,

traced Mesozoic magmatism.

Keywords: Polar Urals, Circumpolar Urals, noble metal mineralization, Mesozoic magmatism, ore-
metasomatic system, activated suture zones, Manhambo ore district.

TocynapcTBeHHas reojiornueckasi ciiyxoa Poccun
CO JHSI CBOEr0 OCHOBaHMSI CTaBWJA LIEJbIO0 M3ydeHUe
HeIp U COo3AaHhe MUHEPATbHO-CHIPhEBOI 0a3bl CTpa-
HBI. DTO ITOCTUTACTCS JIIIb C TIOMOIIBIO CUCTEMHOTO
HCCIIEIOBAHUST T€0JIOTMYEeCKOT0 TTPOCTPaHCTBA TeppH-
TOPMM HA OCHOBE aHajM3a M CHUHTE3a IeoJIoro-uH-
(opMaIIMOHHBIX PEeCypCcoB, OIEePEKAIOIINX PETHOHAb-
HBIX pabOT, IMPOTHO3MPOBAaHUS, TMOWUCKOB M OICHKH
CTpaTernyeckux M OCTPONEe(ULMTHBIX IJISI CTpPaHbI
BUIOB CHIpbsI, TaKMX KaK XpOM, MapraHell, ypaH,
peiKue MeTallIbl, 30J10TO, IUIaTWHA, ajaMasbl U Jp.
IMapannensHo dopmupyeTcss 6a3oBasi reojoruvyeckas
nHOpPMAILU JIOKAJTbHOTO 3HAYCHUS IS TOIIOTHe-
HHUS TOCYOApPCTBEHHBIX MH(POPMALIMOHHBIX PECYPCOB.
Bce atu HampaBieHusi oTpaxkeHbl B «OCHOBHBIX IMO-
JIOKEHUSIX KOHIEMIINY PETMOHAIBHOTO TeOJOTHYIC-
ckoro umsydeHust Henp Poccuiickoit @enepanvn» u
peanusytorcss B locreoskapre-200/2. OcobeHHOCTb
KapTel — ee 0a3mpoBaHHE Ha UICSX HOBOI T€OJIOTH-
YECKOM TMapaaurMbl, pallMOHAJIbHOE KOMIUIEKCUPOBa-
HUE Te0JIOTMYECKUX, Te0(PU3NIECKIX, TEOXUMUUECKUX
1 a3POKOCMHUUYECKMX MaTepHaIOB C HCIIOJIb30BaHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHH W IIPO-
IPaMMHBIX CPEACTB JJIsI CO3AaHUS LIMMDPOBBIX MOJEIeH
KapT W apXWBOB NAHHBIX.

XOpoIIo M3BECTHO, YTO PE3YJIbTAaThl MPOBEACHUS
I'’IT1-200 — TO MPUPOCT TreoJaoro-reopusnueckKoit
U3YyYCHHOCTH, Co3MaHne (POHIA TTepCIIeKTUBHBIX TTOC-
KOBBIX YUAaCTKOB HeJIp JUIsT 00jiee KPYITHOMACIITaOHBIX
MPOTHO3HO-TTOUCKOBBIX M MOUCKOBBIX PadOT (pyaHbIE
palioHBI, PYIHBIC TI0JIS), YBEIMICHNE PECYpPCOB MUHE-
paJibHOTO ChIphs Kat. Py, a mHorna u P,, HOBbIe 3HaHUS
B Haykax o 3emJe.

TpanuiIMOHHBIE 3JIEMEHTHI TTOBBIIIIEHUS 3(P(MEKTUB-
HOCTU CpeIHEeMAaCIITa0HbIX PETMOHAIBHBIX Pa0OT:

— BHeApeHUEe HOBBIX TEXHOJOTM U TEXHUKHU B
MPOIIECC TEOJOTHMIYCCKOTO M3YyYeHMST Heap (IImpo-
KO TIOCTaBJICHHBbIE COBPEMEHHBIE M30TOITHO-TEOXM-
MUYECKHE, M30TOIMHO-TEOXPOHOJOIrMYeCcKre, Macc-
CIIeKTPOMETPUUYECKHNE, a3POKOCMOTCOJOTHICCKHUE,
reoxuMuueckue M reodusnyeckue HCCaeqoBaHuUs,
komrnblotepHbie TMMC-TexHoMoruu, co3naHue o0beM-
HBIX TEOJIOTO-TeO(U3NIECKUX MOIECit);

— pa3paboTKa U BHEAPEHUE HOBBIX 3aKOHOMEPHO-
creit pasmemieHuss MITM (runoreHHO-runepreHHbIN
pyIoreHe3 1 JIp.), TEXHOJIOTUI OIIEHKN ¥ COBPEMEHHOM
WHCTPYMEHTAJIbHOUM 0a3bl KOJMYECTBEHHOTO MPOTHO-
3MPOBaHUS;

— HOBBIC HWACH, BKJIIOYAsST MOOWIM3M, IIIOM- U
IUIEHT-TEeKTOHUKY, HEJTMHEWHAsT U KOMITbIOTEpHasT Me-
TaJUIOTEHUS U T. 1., peaJu3yeMble B IMOCTOSIHHO aKTy-
aM3UPYEeMBIX CEPUIHBIX JIETCHIAX;

— IpPaMOTHBIE, UHTEPECYIOIINECS CIIeIIUATNCTHI;

— Heob0XonMMOe U JOCTaTOUYHOE (hMHAHCUPOBaHUE.

BaxxHeimmuii pe3yibTaT pPeTMOHAIBHBIX padoT
nocnenHero necarunetuss (IHAIT-200 nuctoB R-42-
XXXI, XXXII, Q-42-VII, VIII u P-40-XII, TMK-200
muctoB Q-42-1, II) — orkpriTe Ha Ypanbckom Ce-
Bepe peaJbHbIX MEPCIIEKTUB 0J1ar0pOIHOMETAJUTBHOTO
1 KOMILUIEKCHOTO PEIKOMETANIbHO-TOPUIi-YPAaHOBOTO
OPYACHEHMSI TOJUTCHHOTO THUMA, TMPUYPOUYCHHOTO K
AKTUBU3UPOBAHHBIM IIIOBHBIM 30HaM [3, 5] mpu uu-
POKOM YYacTMU TMIOT€HHO-TUMEPIreHHOTO pyJdOoTreHe-
3a. Ha IlonspHom ¥Ypane HaMu BIlepBbie BblJIeICHA
Cob6cko(Canatumcko)-HyHaepMuHCKas IoBHasI 30Ha,
Tpaccupylolasi BOCTOYHOE BUCsYee Kpbliio OpaHICKOro
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Puc. 1. CrpykrypHo-dopmManuonnas cxema Ypaibsckoro Cesepa

1 — majneoreH-yeTBePTUUYHbIC TUIMTHBIE KOMIUIEKCH 3ananHo-Cubupckoit (a) u
menoBeie BoctouHno-EBporeiickoii (6) mnatdopm; 2 — Me30301CKIE 0CaTOuHbIe
dopmarmu: a — [penypanbckoro nporuda (P—J), 6 — 3amagHo-CubupCKoii IIThI
(T—K); 3 — maneosoiickue (€,—C) ocanounsie opmanuu: a — benbcko- Enerkoit
u 6 — Cakmapo-JIeMBUHCKOI CTPYKTYpHO-(hopMalimoHHbIX 30H (CD3); 4 — maneo3oiickue
(O—C) okeaHuueckue (a) 1 OCTPOBOAYKHBIE (6) MarMaTuyeckue u ocanouHble (¢) opmauuu
LlyuybuHcko-Boiikapckoit CD3; 5 — pudeiicko-paHHEKeMOpUIiCKIEe HepaCcuIeHEHHbIC MH-
TpY3UBHbIE (@), ByJIKaHOTeHHbIe (0) U TeppureHHbIe (8) popmaru [1aeOKOHTHHEHTAILHOTO
CceKTopa; 6 — apXxeliCKO-paHHEeNPOTEPO30MCKIE OTIOXEeHUs; 7— /0 — TIPOSIBJICHUSI BHYTpU-
IJIMTHOTO, B TOM YKCJIe TUTIOMOBOTO MarMatusMma: 7 — KailHO30McKasl 21moxa, KOMILIEKCHI:
a — HBIPABOMEHIIOPCKUIA, 6 — KapCKuii, § — Me3030icKas 3110Xa, KOMIUIEKChI: @ — JIOHTOT-
ckmii (1), neBameBckuii (2), Topacoseiickuii (3), 6 — KopoTauxuHcKuil (4), Mycropckuit (5),
6 — MapyHckuit (6), Hem3usixuHckuii (7), ocoBeiickuii (8), e — suistsixuHckuit (9), 9 — naneo-
30iACKast 3TI0Xa, KOMIUIEKCBI: @ — TYSIXJIAHBUHCKUM, TTOHBU3CKUA (1), KOCBOKCKO-ITarMHCKUM
(2), xaxapemckuii (3), 6 — xapTecckuii (4), CUBbITUHCKUIA (5), MaJIOMaToOKCKUii (6), TPy IHOB-
ckmii (7), u3bsIBOXCKUIA (8), opaHTIOTaHCKO-TeMBUHCKMI (9), 10 — pudeiicko-KemOpuiickas
anoxa, (opmMalMu: a — MeTaba3aibT-10JepuTOBasl, 6 — rpaHUTOBasl (MaHbXaMOOBCKUM (1),
repau3ckuii (2), canaubeiickuii (3)), KOMIUIEKCHI: 8 — Tpaxuba3aibT-I0JIepUTOBLIN; /1 — no-
pudeiickast 3moxa: a — MaJIbIKCKUiII KOMILUIEKC, 6 — MeTaba3anbroBas Hamdopmarust; /12 —
AJIJIOTEHHBIE OPEKYMU KApCKO acTpobieMbl; /3 — TEKTOHUYECKUE HAPYIIIEHUS: @ — IIIOBHbIE
30HbL: | — [MaBHbI ypaibckuii Haasur, 2 — Coocko(Canatumcko)-HyHnepmunckas, 3 — Ky-
sieMiropcko-ManbxamboBckas (Hapona- O6psikuHcKas ), 6 — nmornepevHbie M3bIOHKTUBBI
u ux Homepa: | — [Npumopckuit, 11 — Ceberta-Xyyrunckuii, 111 — LllyuprHcKO-JIOHrOTCKMIA,
IV — Xanwmeiickuit, V — [laepckuii, VI — Xynrunckwuii, VII — Xansmepbunckuit, VIII —
Manonarokckuit, IX — MaHbxaMOOBCKUIA; /4 — reojlormyecKue rpaHullbl: @ — COIIACHbIE,
6 — HecoryacHble; 15 — MecTtopoxaeHus (a) U TIposiBieHUs (6) OJIarOPOMHBIX, PEAKUX U
palioaKTUBHBIX METAJIOB



1 JIeMBUHCKOTO aJIJTIOXTOHOB. DTO CJIOXHOIIOCTPOCH-
Has TJIMKATUBHO-IW3BIOHKTUBHAS CHCTeMa CyOma-
paJlIeIbHBIX TEKTOHUYECKUX CTPYKTYP HaJABUTOBOTO
1 cOPOCO-HAIBUTOBOTO THUIIOB, COIEPKAIINUX KIMHBS
Pa3HOBO3PACTHBIX (pUdeicKo-naneo30icKux) Mopoi-
HBIX KOMILIEKCOB. MoItHocTh 30HBI OT 150 1o 500 Mm.
[Ipoctupanue ee KpailHe HEIIOCTOSIHHO M COBIIANACT,
KaK MpaBujo, C TPAHULIEH JOMAIEO30MCKUX U MaJe0-
30lcKUX OTJOoXeHuil (puc. 1). BHyTpeHHee cTpoeHue
IIIOBHOI 30HBI BeChbMa CJIOXKHOE M B O0OOOIICHHOM
BU/IE TIPEACTABIISIET COO0I CBOEOOpA3HbIN MeJTaHX, TIe
KpaitHe peloK CepIIeHTUHUTOBBIN MaTPUKC (YCThSI peK
Xanesira u Eropkamop, pyubu Ilenenr, KackagHblid,
Mamkamop). DTo TEKTOHUTBI, 0JJACTOMUJIOHUTHI (PeKU
Typynbst, SAA1Tbs1) ¢ ropusoHTaMu (KIMHBIMM) TICEBIO-
KoHTIIoMepaToB (pyubu KackamHslit, HeipnBomeHIop,
peku bon. Xyyra, Hynnepma). CBoero poaa OJMCTO-
JINTaMU 9TOU 30HBI SABISIOTCS KJIWHbS BYJKAHOTEHHO-
OCaZOYHBIX M KapOOHATHBIX MOPOJ HEMYPIOTaHCKOM,
capaHXanmHEepPCKOUW, OpaHTCKOM, TMOTYpeuCcKou, cgaaa-
TUHCKOM CBUT, a TakXKe YIJIEpOAUCTbIE CIaHIbI pa3-
JIMYHOTO BO3pacTa.

BaxkHBIM 3JIeMEHTOM CTPOCHUS 30HBI, BO MHOTOM
00yCJIOBIIMBAIOLIMM €€ PYJHYIO NPUBJIEKATEIbHOCTD,
SIBIISIETCSI CUCTeMa AMCKOPHAHTHBIX K HEel CKBO3HBIX
PYAOKOHTPOJIMPYIOIINX CEBEPO-3aMaJHbIX Pa3IOMOB,
reoIMHAMUYECKM OJIU3KUX K TPaHC(HOPMHOMY THUITY U
TpacCUpPyEeMbIX IIIOMOBBIM MarmMatu3moMm. Ilpu stom
MMOCTCAHUN TIPOSIBIISIIICS B TIpelneiax ITOIepedHBIX
CTPYKTYpP HEOIHOKPATHO, CITOCOOCTBYS THUIPOTEPMab-
HOM IesATeIbHOCTU, MOOMIU3ALUU U PEMOOMIIM3ALIUN
PYAHOTO BellecTBa. bOIbIIMHCTBO MOAOOHBIX CTPYKTYP
MpeACTaBsieT coOol cepuio cydrnapasiebHbIX AU3b-
IOHKTMBOB, MHBEIIMPOBAHHBIX MAaJILIMU WHTPY3USIMU,
JaiilkaM M pOsSMM HaeK IEePMCKO-TPHACOBOTO (KO-
POTaMXMHCKUI, MYCIOPCKMIT rabOpO-I10JepUTOBBIE U
JICBIMEBCKUIA, JIOHTOTCKUI TPAaHUT-TPAHOCUEHUTOBBIC
KOMIIIEKCHI), JOPCKO-MEJIOBOTO (SUISISIXMHCKWIT Tpaxu-
JIOJIEPUTOBBIN, HEM3USIXMHCKUI, MapyHCKUI Tyhhu-
3UT-JIAMIIPOUTOBBIE 1 OCOBEUCKMI KAJIMEBBIX TPAXUTOB
KOMITJIEKCHI) ¥ IIPOOJIEMAaTIIHOTO MaJIeOTeH-9eTBEPTUY -
Horo ? (BepIIMHHbII, KApCKU1, HBIPABOMEHIIOPCKUIA
IIEJI0YHO-0a3UTOBBIE KOMILIEKCHI) Bo3pacToB [2]. Xo-
POIIIO U3BECTHBIE MOTIEPEUHbIE CTPYKTYPHI (C ceBepa Ha
tor) ITpumopckasi, Cebeta-XyyruHckas, LlyubuHcKo-
Jlonrorckasi, Xanmeiickasi, [laitepckast, XyJIruHckasi,
XanbMmepbuHcKast, MajnomnaTtokckasi, MaHbxaMOOBCKast
u ap. (puc. 1) ¢ cucrtemMoit onepsIomux CyoInpOTHBIX
U CeBepo-3amlagHbIX TU3bIOHKTUBOB (IleH3eHTasIXMH-
ckuit, baiinapauxkuit, Kpecrosckuit, Codckuii u ap.),
Kak TMpaBuI0, KOHTPOJUPYIOT B PETMOHE KPYITHEH e
pynHble 00BbeKTHl — Xapbeiickoe (Mo-W-U-Au), Ile-
TponasyioBckoe (Au), Tait-Keyckoe, JIoHroTroranckoe
(TR-Au-U), Typynsunckoe (TR-U-Au?).

B HacTos1Iee BpeMsT B y3/1ax MepecedeHUsT aKTH-
BU3MPOBAHHBIX CEBEpPO-3aMagHBIX OU3IBIOHKTUBOB C
KOJUIM3UOHHBIMU cTpyKTypamu Coocko(CanaTuMCKO)-
HyHnepMMHCKOI 1IOBHOI 30HBI U €€ YHIYJIUPYIOIIUX
careuuToB (JlanTaeranckuii 1 HelpaBoMeHIIOpCKO-
XapTMaHIOIIOPCKUI IIBBI) BBISIBACHBI B 3HAYUTEb-
HOM KOJIMYECTBE IEPCIIEKTUBHBIC M IOTEHIHNAIbHO
TepPCIEeKTUBHbBIE OJIaTOPOTHOMETA/UTbHBIE PYTHO-ME-
TacomMaTMyeckKue y3ibl (C ceBepa Ha Ior): HyHuep-
MuHcKuii, IleH3eHrassxuHckuii, YCTb-XyyTUHCKUIA,
baitnapauxuii, Manortanwoeiickuii, HemyproraHckuit,
IMomnenwvusckuit, Coockuit, Xapamatojoyckuii, Bepx-
HEeXyJITMHCKUM, XanbMepbUHCKUM, ATbUHCKUNI U 1p.

s 61aropogHOMETA/UIBHOTO OPYACHEHUS, MpU-
YPOUEHHOTO K aKTUBU3UPOBAHHBIM y3JaM IIOBHOM

30HBI, TUIMIMYHO IIMMPOKOE Pa3BUTHUE CPeIHE-HU3KO-
TEMIIEPaTypPHBIX METACOMATUTOB, Pa3BUTHIX IO ITapa-
U OpTONopoaaM 3eJeHOCIaHIEeBOI U aNMua0T-aMbubo-
JINTOBOM CTymeHel MeTamopdusma. B 3aBucumocTt ot
XapakTepa 3JyKTa KapTUPYIOTCSI HECKOJIbKO OTJIMYa-
[oIIMecss MeTacoMaTuIeCKue KOJOHKU Oepe3uT-IuCT-
BeHUTOB. [eoXxuMuUUecKuil CrekTp OOyCIOBJIEH Haj-
KJIApKOBBIMU ¥ PYOHBIMHM KOHIICHTPALIMSIMH MEIH,
MonubaeHa (my1s1 Oepe3uToB), 30J10Ta, MJIATUHOUAOB,
PTYTH, CYpbMBI (17151 apriyuin3uToB). ITokaszarenpHO Cy-
1ecTBeHHoe HakorieHue (B 4—10 pa3) 6JaropoaHbIx
METaJUIOB BO BHYTPEHHUX 30HAX METacoOMaTHUYECKUX
KOJIOHOK (TabmuIia).

Ha BBIIEJICHHBIX 3TAJIOHHBIX ITOJIMTOHAX BIIEPBEHIC
st TlonsipHoro Ypajia ycTaHOBJIEHO BUAMMOE 30J0TO
B Hemyproranckom (MpamMopcKoMm) TepCreKTUBHOM
y37ie, TJe OHO B BUJIE METKUX KPUCTAUTMUECKUX (OK-
Tas3Ipbl) U ACHIPUTOBUIHBIX BBIACICHUI pasMepoM
0,8—0,25 MM B OKBaplLIOBAHHBIX JOJIOMUTAX HEMYpPIO-
TAaHCKOW CBWTBI CJIaTaeT 30JI0TO-KBapIl-CyJIb(MUIHYIO
LITOKBEPKOBYIO 30HY. CONpsDKeHHBIM XapakTep MeTa-
COMAaTUTOB (Oepe3uTr3anus, apruUIM3aius) U opyae-
HeHMST (KacCUTEPUT, KMHOBaph, peajbrap, CyJIb(hHIbI
U cynb(ocoan, caMOpOJHOE 30J0TO, IMJIATMHOWIDI,
(maroopuT) paznuyHOi GOpMALMOHHON MPUHAIIEXK-
HOCTH CBUJIETEJIBCTBYET O TIPOIODKUTETLHON U MHOTO-
CTaAUiITHOM (TeJIeCKOMMPOBAHME) UCTOPUU pyJoreHesa,
CBSI3aHHON B TOM YHCJIE ¥ C MOJIOABIMU TTTYOMHHBIMU
3HJIOTEHHBIMU TIpolieccaMu. Bapuainuu B BEIIeCTBEH -
HOM (MMHEpaJOrM4ecKoM, FeOXMMUIECKOM) COCTaBe
OPYIEHEHMSI I UHTCHCUBHOCTH €TO Pa3BUTHSI, OUCBU/I-
HO, OOBSICHSIIOTCS Pa3TMIUSIMUA B YPOBHE 3PO3MOHHOTO
cpe3a B OTHENbHBIX OJI0KaX U (pparMeHTax MeracTpyk-
TYpbI, BMEIIAIOIINX KOHKPETHBIC OOBEKTHI.

B nenom B 1IOBHOWM 30HE MMEET MECTO pPa3HO-
00pa3HbIl XMMUYECKUI COCTaB 30JI0Ta: OT KIOCTEJIUTA
M 3JIEKTpyMa 0 BeChbMa BBICOKOIIPOOHOTO, Ipeodraaa-
eT BbicokornpooHoe (800—950) 30710TO ¢ MOCTOSIHHOM
npumechio prytu (0,37—38,5%), BILIOTH 10 0Opa3oBa-
HUS PTYTUCTOTO 3JIeKTpyMma [3].

PaccmarpuBaemast CTpykTypa, Kak ObUIO YXKe OTMe-
YEHO, KOHTPOJIMPYET B y3/1aX MepeceyeHUs U COmpsiKe-
HUS ¢ TIONIepeYHBIMU (TpaHC(POPMHBIMM) pa3JIOMaMU,
KpoMme 0JIaTOPOTHOMETAIIITLHOTO, M KOMITJIEKCHOE Pe/l-
koMmeTaibHOe (Ta-Nb-Be-Th, U, Au, DIITI') opyaeHe-
nue (Taiikeyckoe, JIoHrotoranckoe, Hemyproranckoe,
Yerb-Mpamopckoe, TypynbruHckoe u ap.). Obpazosa-
Hue TalikeycKoli TPYIIIbI CBSI3bIBAETCS C allOrpaHUT-
HBIMU aJIbOMTUTaAMU, BOSHUKIIIMMH TP MHOTO3TAITHOM
TPAaHUTU3ALMU U COITyTCTBYIOIIETO €l 1IEJT0YHOTO Me-
TacoMaro3sa. [1o ycioBusM JoKaIu3aluu pyIoHOCHbIE
abOUTUTBI EJISITCS HA JBa MOATUIIA — COOCTBEHHO
KBapIl-aJIbOMTOBBIE W KBapIl-MYCKOBUTOBBIC aCCOIM-
alluy, MocjeaHue OJU3KU K (opMalluy Tpeii3eHOB,
HO MOTYT pacCMaTpUBaThCA U KakK (halluy aTbOMTUTOB
[1]. Kak mpaBwio, oHU 00pa3ylOT HAJTOXEHHbIE MOJIS
B MHBEKIMOHHBIX 30HaX 'PAHUTOTHECOB CsiaaTasIXMH-
ckoro (V—€) komIuiekca, HEpeaKO MPUYyPOINBAIOTCS
K KpaeBBIM YacTsIM CEKYIIUX HEeOOIBIINX MaCCUBOB U
JaeK MUKPOKJIMHOBBIX TPAHUTOB MO3AHEMAIE0301MCKO-
ro JoHrorckoro (266,8+7 mux net, U-Pb SHRIMP 1I)
komriekca. [J1aBHbIe pyaHBIE MUHEpAJIbl: MTUPOXJIOP,
bepTyccoHuUT, KOTyMOUT, camapckut. CpeaHee comep-
skaHue B pyzae (%): Ta,050,0148, Nb,0; 0,113, Zn 0,48,
F 1,43. KpoMme Toro, B pynax u MeTacoMaTUTax O0b-
ektoB npucytctByoT U 0,01—0,033 u Th 1o 0,1%, Au
0,91—1, anemeHTsl IwatHOBOI rpyinbl (BI1I) no 6,2,
Ag 4—10, Bi 59 r/t. Bo3pact pyn no TR-munepanam
ot 100 o 830 muH aet (U-Pb BUMCO).



Conepxanne 3J1eMEHTOB B KBAPII-CYIb()MIHBIX MUHEPATN30BAHHBIX 30HAX
U 0epe3nT-apru/iIM3UTOBBIX METACOMATUTAX
u3 Coocko(Canarumcko)- HynaepMuHCKO#H AKTUBU3UPOBAHHOI IHOBHOI 30HbBI

ConepkaHue pyaHBIX 3J€MEHTOB, I/T
HaszpaHnue oobeKra

Pt* Pd* Rh* IOIT* Au** Ag**
HynnepMuHckoe - 0,5 - 0,2—-0,8 0,05—12 *Ilo 7
[leH3eHrasixuHCKOE 0,01-0,05| 0,1-0,7 — Ho 0,8 0,01-1 o 60
Spoiiopckoe 0,4—1,3 | 4,7-10,2 — 7—11 0,01—0,02 *1,26—187
ManoxyyTuHcKoe - 1,9-3,2 — 0,4-3,2 0,2-2,8 Mo 78
Manoransoerickoe 0,01—-0,19 | 0,7—10,7 - Ho 11 0,05-0,1 *0,4—3,7
Hemypckoe 1,26 5,4 - 1,4-7,9 | 0,6—4 (mo 38) 20—-332
BepxHenoHrorckoe 0,01 0,2—0,3 8,8 09,3 *0,5 0,5
Hspoiopcko-CsinaTassXxuHCKOe — 1,7 — 1,8 0,4—1,3 *0,64
Apkeyckoe 0,5-2,6 Ho 1,5
[MapHoeranckoe 0,5-1,73 Mo 12
JlanraeraHckoe 0,37 0,01-0,2 — Ho 0,5 |0,2—-0,4 (mo 1) J1o 0,5
Speiiconmckoe 0,26—0,38 Ho 0,4
CoppoHOBCKOE 0,46—2,15 Ho 2
O3zepHoe Ho 3,97 Mo 2,3
CocHoBoe 10,94

IIpodonxcernue madauybt
CojepxaHue pyIHBIX 3JeMEHTOB, %
Ha3zBanue oobekra

As* Cu* Sb* Bi* Hg*
HynnepmuHckoe o 0,2 0,01—1 0,01 — —
[leH3eHTasIXMHCKOE Ho 1 0,05-0,15 0,004 - Mo 0,0003
Sporopckoe Jo 0,02 Jo 0,02 0,007 Jo 0,0005 o 0,0003
MajioxyyTuHCcKOe — Jo 0,1 — 0,02 Mo 0,0003
Marnotansboeiickoe - - - - Ho 0,00006
Hemypckoe o 1,4 o 40 Jo 0,4 Jo 0,4 Mo 0,0003
BepxHenonroTckoe - Jo 0,2 — - -
Hspoiopcko-CsinaTasxuHckoe 0,01 Jo 0,02 — — 0,0002
Apkeyckoe Jo 0,15 Jo 0,0005
ITapHoeranckoe 0,15-0,3
JlanTaeraHckoe Jo 0,04 — — Jo 0,0005 Jo 0,02
SApeiiconmckoe
CodpoHoBcKoe 0,4
O3epHoe Ho 1,5
CocHoBoe

* ICP MS, ananutuk 1O. JI. Poukun, UTT YpO PAH.

** TIpoOupHBI aHaIu3, Jadoparopusi bep€3oBckoro pymoymnpapieHus.

HeckompKo 0COOHSIKOM OT PEIKOMETAIITLHOTO CTO-
UT YpaHOBOE OpYyJeHEHUE KaK B Mpenenax Talikeyckoro,
TaK U B KaKOI-TO Mepe COMPSIKEHHOTo ¢ HUM XapoOeii-
CKOTO PYIHOTO IIOJISI, TOXXE KOHTPOIMPYEMOTO CHCTe-
MOl ceBepo-3amaiHbIX TU3BIOHKTUBOB (XapOeickuii
pas3noM) BOJU3U pUPEHCKOTO CTPYKTYPHO-CTpaTUrpa-
¢uueckoro Hecormacusi. HactypaHoBoe opyneHeHME
OTJIMYAETCS MIMPOKUM IHMAa30HOM BO3pacTa PyTHOU
muHepanauzauu (320—185 mun ner, U-Pb, Pb-Pb na-
6oparopust HeBckoit axcnienuimn) mipu coaepxkanuu U
0,1-0,6 (B wrydax go 10%), Cu go 1, Pb 0,1, V 0,1,
Y no 0,1%, Au 0,04—0,5 u 3JeMeHTOB IIATUHOBOM
rpyrmsl (BI10) 0,3 /1.
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B 10kHOIT yacTu paccMaTprUBaeMOii 30HbI YCTAHOB-
JICHBI aHAJIOTUYIHBIC BBIIICOIMMCAHHBIM PEIKOMETAJIb-
Hble aJbOUTUTHI TypymbUHCKOTO PYIHOrO paiioHa.
OQHOMMEHHbBII OOBEKT MPUYPOUYEH K Y3J1y COIpPSIKE-
HUS TTOTIEPEYHBIX CeBepO-3alagHbIX TU3BIOHKTUBOB C
IIIOBHOM CUCTeMOIl Ha CTbike JIsSIMMHCKON M 3unau-
po-JlemBuHckoit C®3 (puc. 1, 2). 3mech mposiBieH
IIEJIOYHO-KMCIIBIA MarMaTU3M ITO3IHETO ITaie030s B
BUJE HEOOJbIIMX MAaCCHMBOB U TpynInbl gaek [9]. Py-
JIOHOCHAsI I0JI0Ca LIMPUHOKM OKOJ0 650 M mpocTu-
paeTcs B MEpUIMOHAIBHOM HaIlpaBJICHUM OoJjiee 4eM
Ha 6 KM, TpacCUpyscCh IICJIOYHbIMU METACOMATUTAMM
(apOUTUTBI) C BKPAILUIEHHOCTbIO KOJIyMOUTA, IHUPO-
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Puc. 2. l'eonormueckas kapra ManbxaM00BCKOro 0J0Ka
(coct. B. A. Jlymmun)

1 — benbcko-Enenkast cTpyKTypHO-(popMallMOHHAsT 30Ha
(CD3); 2 — 3unaupo-JlemBurckas CD3; 3 — Tarunbckast
C® meraszona, JIsmHckas CP3: 4 — jnanromnaiickas CBU-
Ta (MOJMMUKTOBbBIE KOHIJIOMEPAThI, IPaBEJIUTHI, IeCUaH-
K1); 5 — cabieropckasi cBUTa, HEpacWICHEeHHas (JIaBblI,
KJIaCTOJIaBbl, Ty(dbl PUONALIMTOB U PUOTUTOB, 0a3asbThI,
aHme3mnbas3anbThl U UX Ty(DbI); 6 — MOPOMHCKasT CBHUTA
(claHLbl, aleBPOJIUTHI, pexe MecyaHuKH, Tenaa addysu-
BOB OCHOBHOTO COCTaBa U WX TyhoB); 7 — XoOeWHCKas
cBUTa (KBapUUTHI Oejible, MEeCYaHUKH, PEeIKUe JMH3bI
KOHTJIOMEpaToB); & — MaHbXOOCWHCKAsl CBUTA (CITIOIM-
CTble KBaplUUThl, KPUCTAIIOCTAHIIbI, THEMCH, METAKOH-
rjoMeparsl); 9 — MOTrypeicKuii KOMITIEKC TUIariorpaHm-
TOBBI; [0 — TySIXJIAaHBMHCKUI (TOHBMHCKUIA) KOMILIEKC
CHEHMTOBBIN MaybIX Tes; /] — OpaHTIOTaHCKO-JIEMBUH-
CKHUIf KOMIUTIEKC rab0po-I10IepUTOBBI; /2 — MOXEMCKUIA
KOMILJIEKC PUOJIUTOBBIN; 13 — MaOMaTOKCKUI KOMITJIEKC
TTOJIEPUTOBBIN; /4 — callbHepCKUiA (ITOTEMbIOCKMIT) KOM-
IUIEKC TPaHUT-JEHKOTPAaHUTOBBIN; 15 — MapHYKCKUN
KOMILJIEKC rab0po-a0JepuTOBbIil; 16 — cabieropckue
CcyOByTKaHMYeCKHe 00pa3oBaHUsl (PUOIUTHI); /7 — MaHb-
XaMOOBCKU I KOMILJIEKC TPaHUTOBBII; /8 — reoslornuecKue
TPaHUIIBL: @ — COTJIACHBIE, 6 — HECOTIacHbIe; /9 — TeKTO-
HUYECKUEe HapyIIeHUs: @ — HaJBUTU rJaBHble ([J1aBHBIN
VYpanbckuii), 6 — HaABUTU, 8 — PA3IOMBI JOCTOBEPHBIE,
2 — pasnoMbl TipeanoiaraeMbie; 20 — akTUBU3UPOBAHHbBIE
LIOBHEIE 30HBL: @ — Kynemmiopcko-MaHbxaMOoBcKasl, 6 —
Cobcko(Canatumcko)-HyHnepmunckas; 21 — ByJKaHO-
ryroHndeckue ctpyktypsl (BI1C); 22 — mecTopoxneHus
(a), pynonposiBieHust (6) 1 MPOSIBICHUSI MUHEpaTU3aLuu
(6) PeAKUX M paTlOaKTUBHBIX METAJLUIOB

xJiopa, 0acTHe3UTa, OPTUTA, LIMPKOHA, TEHTTEIbBUHA,
9BKJa3a, peHakuTa u paoopurta. ConepxaHue B pyad-
HbIX Tenax (%): Ta,05 0,007—0,015, Nb,O; 0,009—0,12,
Th 0,07-0,012, U go 0,005, BeO 0,01-0,079, Zr

0,12—0,3, TRy, x0 0,006.

He meHee 3HAYMMBIM Pe3y/IbTaTOM PErMOHAIbHbBIX
000011eHnIi, ToayYeHHbIX Tpu noarotoske ['MC-
arjaca Ttepputopuu ropHoit yactu XMAO-IOrpel u
uccienoBanuii B pamkax I'JII1-200, crama padora mo
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COCTaBJIEHUIO KOMILJIEKTA Pa3HOMACINTAOHBIX Ie€0JI0-
rO-METAIJIOTEHNUECKHX KapT ¢ aHAIM30M TIEPCIIEKTUB
TEPPUTOPUM Ha KOMILJIEKCHOE PEAKOMETAIIbHO-YPaH-
TOPUEBOE OpPYAEHEHNE B 9K30- U SHIOKOHTAKTaX Ipa-

HUTOUNOB B Tipenenax Jlsmuuckoit CD3 (puc. 2).

M3yueHHBIE TPAHUTOMIHBIC MACCUBEI XapaKTePU3y-
JOTCsI TIOBBILIEHHOM 11IEJIOYHOCTBIO U, KaK CJIEICTBUE,
00HapYyXMBAIOT PEAKOMETAJUIBHYI0 TCOXUMUUYECKYIO
cnenuanu3anuio [4]. OHM, Kak TpaBUIO, JOKaIU-
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30BaHbl B IIpeaeiax (parMeHTOB Pa3HOBO3PACTHBIX
pudToBbIX 30H. Tak, B pailoHe MajonaToKCKOTo
BoicTyria u CajibHepcKoro mnajgeopudTa I'paHUTOU-
nel Kynmemmopckoro, CanbHepckoro, bobmiena-
TOKCKOro M MaHBXaMOOBCKOTO MAacCHBOB OTJIMYa-
I0OTCSI OTHOCMUTEJbHO ITOBBIIIEHHON IIEJTOYHOCTbHIO
(K,0 + Na,O > 8-9%), a y nopon Kyneminopckoro
MaccHBa BEIpaKeHHAs TCOXUMMUUYECKAsT CIIeIIAaTN3aIns
Ha Nb, Y, ITorembiockoro — Ha Be, Zr, La, a boab-
merratokckoro — Ha Be, Y. B rpanutax MaHbxam-
OOBCKOTO MaccuBa reOXMMHUYECKasl Crielaan3alns Ha
penKue 3JIEMEHTBhI MPaKTUYEeCKW He IPOsIBIeHa, YTO
MOXHO OOBSICHUTH 0OoJjiee ITyOMHHBIM YPOBHEM MX
CTAaHOBJICHMSI TI0 OTHOIIIEHUIO K TTOPOJIAM TPeX MpeIbl-
JYIIUX TMmaduccaabHbIX 00pa3oBaHuil. [paHUTOMIHBIE
MAacCCHUBBI C BBIPAKEHHOW N€OXMMUYECKON CHELATN-
3alMeil MOXHO paccMaTpyBaTh B KaueCTBe ITOTCHIIU-
aJIbHBIX pydoreHepupyomux gopmamuii. B mpouecce
pa3MbIBa YMEPEHHOIIEJIOYHBIX TPAHUTHBIX MacCHUBOB
c(hOopMHUPOBANINCh NPEeBHUE KOPHI BHEIBETPUBAHUS,
oOorallleHHbIe aKIIECCOPHBIMM MMHEpaJaMM PEeIKUX
U peaKo3eMelbHbIX MeTa/lIoB. Tak, pa3pyluieHue Mai-
IUHCKOTO M1 HapomTHMHCKOro MacCHUBOB, CIOXEHHBIX
B OCHOBHOM BEHI-KEMOPUUCKMMU TpaHUTaMU, MpH-
BeJO K ODOOralleHMIO «MYCOPHBIX» KOHIJIOMEPATOB U
IPaBeJIMTOB aJlbKECBOXCKON Tomiu (€,—0,al) rema-
TUTOM, TOPUTOM, MOHAILIUTOM, KCEHOTHUMOM, YEpHO-
BUTOM, IIUPKOHOM, 3BKJIa30M. CrieinaIn3npoBaHHBIC
HCCIIEIOBAaHUS M ChEMOYHEIC PabOTHI B 0OpaMIICHUM
ManauHCKOro MaccuBa IOMOIJIM BBISIBUTH 1IETIOUKY
koMmIiekcHbIX mposteienuii U, Zr, TR, Nb, Cu, Pb
(yuactok pyd. OJieHuit), JIOKATU30BaHHBIX B 0a3ajb-
HBIX KOHIJIOMepaTaXx 0OEU3CKOU CBUThI paHHEro op-
JIOBUKA. AHAJIOTMIHOE O0OramieHue IIMPKOHOM, TOPH-
TOM, OPTUTOM, YPAHOTOPUTOM, MOHALIUTOM, KOJTYyMOH-
TOM U Jp. HaOJromaeTcsl B 0a3ajibHbIX KOHIJIOMepaTax
XOOEUHCKOI CBUTH (CTPYKTYpHO-CTpaTUrpadpudecKoe
Hecoriacue) pudest, NepeKpbIBAIOIIUX TPAHUTHI Mac-
cuBa MaHb-XamM00 U OCIOXHEHHBIX KyneMiopcko-
ManbxamM0oBcKoOM 1I0BHOU 30HOU [5]. IlocnemHsis,
IMO-BUAMMOMY, HAcJeIayeT HEOTHOPOMTHOCTH pudeii-
cKoro, a fgajee K ceBepy B HsapTuHcKkoM OJi0Ke U 10-
pudeiickoro pyHmaMeHTa, 3aJ1e4rBasICh CIIMBAIOIIMUI
MarMaTHYeCKMMHU KOMITJICKCAMM OCHOBHOTO M KHCJIO-
ro coctana (Kynemmopckuit, CanbHepckuii, JIeMBUH-
ckmuit MaccuBbl) momoboHo Cobcko-HyHaepMuHCKOM
CTpPYKType. DTa 30Ha B mpeaeinax MaHbxamMOOBCKOTo
0710Ka KOHTpOJUpPYeT (pUc. 2) pa3MellieH1ue COOCTBEH-
HO PEIKO3eMeIbHO-PEeIKOMETA/LIBHOTO, YPAHOBOTO U
TOPUI-YPAHOBOTO C 30JI0OTOM M IUIATHHOMIAMH KOM-
TJIEKCHOTO OpyIeHeHus (c tora Ha ceBep): blmxbiTisra
(Th-U-TR), Yx-10 (Th-TR-U-Au), MAH-9 (Fe-TR-
Au), IOxnoe (Th-TR-U-Au-Pt), Typman (Th-TR-U-
Au, MIII, Ag), HeusBectHoe (Th-U, TR-Au, MIII,
Ag), Penka I, II (U-Th), Haponnoe (U-Th) u nanee
K ceBepy BILUIOTH OO0 IMpoThl KoHcraHTMHOBa Kam-
Hs. OOIIast MPOTSKEHHOCTh CTPYKTYPhI, BKJIIOUas U
IMonspHbIil Ypanl ¢ ero ypaH-MoJu0aeHOBO-MeIHBIM
opyaeHeHuem (I1puosepHoe, [pybenHckoe, IMoacHex-
Hoe, [IpunopoxHoe, JlonroxnanHoe, AHapuaHo-ITas-
noBckoe, IlpenropHoe), cocrtaBisgeT okoiao 400 kM.
HaubGonee 3HauyuM M WMHTepeceH B Tpeneiiax Ojoka
MaHbxaMOOBCKMI PYIHBIA paiioH.

DTOT paiioH KaK ITOTCHIIMAJbHO TEPCIIEKTUBHAS
TeppUTOpUsI Ha ypaH BbisgBieH B 60-¢ rombl XX B.
B MpPOLIECCE MAaCCOBBIX TMOMCKOB MECTOPOXKIACHUM
ypaHa nipu npoBegeHun ['CP-50 YxtumHckum n Tio-
MmeHckuMm TTY. Tlpu TemaTuyeckux MCCAeI0BaHUSIX
coTpynHuku HaydHoii rpynnsl CI' (Lllepoun u ap.,
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1964—1968) (pparMeHTapHO 3aKapTUPOBAIUA PYIOHOC-
HYIO 30HY, IPUYPOUEHHYIO K 9K30-3HJOKOHTAKTYy Tpa-
HUTHOTO MaccuBa MaHb-XaM00. OHM U3YYWIM COCTaB
Py, Dald TMEPBYIO IeOJIOTO-3KOHOMUYECKYIO OLICHKY
OOBEKTOB M OTHEC/IN UX K 30JI0TO-YPAHOBBIM KOHTJIO-
MmepataM Tuna ButBatepcpanpg [10]. YcTtaHOBIEHHbIE
PYIOTIPOSIBIICHNSI, C1a00M3ydeHHBIE KaK C TOBEPXHO-
CTH, TaK U OCOOECHHO Ha TJIyOMHY, B CHIIy UX IIPEUMY-
ILIECTBEHHO TOPMEBOI MPUPOABI ObLIM OTPULIATEIBHO
OLICHEHBI Ha ypaH COTPYIHMKAMU CICIIMATIN3NPOBaH-
Hbix opranuszanuii (IIlabposckas skcnenuuus [ITY,
BUMC). TlporHo3Ho-moucKOBLIMU paboTamu Bepx-
HetonpuHckou maptun OAO YICH (M. A. MeseHoB
u ap., 2009), BkioYas M HaIM UCCIEIOBAHUS |2,
4, 5], B Tom uucie B pamkax I[JITT1-200, yctaHoBie-
Ha cepusl PyIOHOCHBIX 30H CTPaTU(POPMHOTO THUIIA
C JIOKJIBHBIMHA YY9acTKaMU OOOTAaIeHUs ITOJIC3HBIMU
komrnioHeHTamu (U, Th, REE, TR, Au, OIII, Ag) u
BBICOKOI paanoakTUBHOCTHIO Oosee 500 MxP/4, Ha-
TIOMUHAIOIIVMHU TIPOSIBIICHUS PYIHBIX CTOJIOOB BOIM3HU
KOHTaKTa ¢ TrpaHuTouaamu. B pymHbix 3oHax Hewus-
BecTHOe, FOxHoe, Typman comepxanmue U ot 0,01 mo
0,52, Th 0,07—44, Ta,O, 0,001—0,029, Nb,O5 0,008—
0,4, Zr 0,05-7,95%, TRy . 0,05—3,95%, Au 0,15—6,
DIIT" 0,3—13, Ag mo 135 1/t [6].

Heckosbko 0COOHSKOM B psily peIKOMETaIbHBIX
OOBEKTOB CTOUT PYAOIPOSIBIEHUE XEJIE3UCThIX KBap-
mutoB MAH-9, pacmonoXeHHOe B FOr0O-BOCTOYHOI
yactu MaccuBa MaHb-Xam060 (puc. 2), pylbl KOTOPO-
IO CJIOKEHBI MPEUMYIIECTBEHHO MarHeTUTOM, PEIKO
MapTUTOM M TeMaTUTOM, M IIPUYPOYCHBI K BBIXOIAM
KPUCTAJUIMICCKUX CJIAHIIEB MaHBXOOECMHCKOW CBUTHI
(RF,?mh). MarHeTuToBble PyAbl 3aJIETAIOT B BUIE IJ1a-
ctoB OT 1 cm 10 10—30 M 1 mpeAcTaBIeHB MACCUBHBI-
MM, TIOJIOCYATBIMU, TIJIOMIATBIMM, PEIKOBKPATICHHBI -
MM TEKCTYPHBIMU Pa3HOBUAHOCTSIMU. CTPYKTYpHI Py,
Kak TMpaBWIo, MEJKO- U cpenHe3epHuctoie. MHorma
B MAarHETUTOBBIX ILTIaCTaX OTMeYaeTCs CYJIb(pUIHAS
BKpaIJIEeHHOCTh NUppoTuHa. CpegHue coaepxKaHus
xeneza 20—55, docdpopa 0,20—0,4, cepnr g0 0,1%.
B pymax oTMeuaroTcsl BEICOKME COIOCPXKAHUS PEIKUX
M paaMoaKTUBHBIX MeTauioB (XLn+Y 456, Cs 365,
Th 36, U 3,5, Nb 31, Au 0,057 r/T), a no JaHHBIM
BUMCa, coaepxaHue penkux 3eMeb MOXET T0XO-
otk 1o 1% [8].

Cobcko(Canatumcko)-Hyanepmunckas u Kymem-
IopcKo-MaHbXaMOOBCKasl IIOBHBIE 30HBI, 110 HAIINM
JAHHBIM, SIBJISIIOTCSI CAMOCTOSITEIbHBIMU PETMOHATIbHBI-
MU MUHEPareHNIeCKMMHM 3JIEMEHTaMM, OTBEYAIOIIIMU
MOHSITUIO T€0J0THYECKOro (METALNIOTeHUUECKOr0) Tea,
CIelMaJu3uPOBaHHBIMU Ha 01aTOPOTHOMETAIIBHOE U
KOMIIJIEKCHOE PEIKOMETAIILHOE OpYIeHEHNUE, KOTOPHIE
3aHMMAIOT OIPEEIEHHOE Te0JIOTO-TEeKTOHUYECKOE U
reogMHaMMYeCcKoe MojoxKeHue [3]. DTu pernoHanabHbIe
MEXOJIOKOBBIE IIIBHI KOJJIM3MOHHOTO THUIIA, aKTUBU-
3UPOBAHHbIE B IUIUTHBIN (MO30HENATIE030MCKO-Me30-
30MCKUI1) aTam pa3BUTUSI PETMOHA, XapaKTepU3YIOTCs
MPOSIBJICHUEM TTONMXpOHHBIX (PZ;—MZ—-KZ?) u 1o-
TMHOPMAIIMOHHBIX PYIHO-METACOMATUUECKUX (aJTb-
OUTUTBI-TPEU3eHbI-0€ PE3UTHI-TUCTBEHUTHI-apT UM -
3UTHI) TIpolieccoB. OHM TOCTaTOYHO HAIEXKHO KapTH-
pyloTcs He ToJibKo B mpeaenax IlonsipHoro Ypana, HO
U I0XKHee, BIUIOTh 10 BepXxoBbeB p. CeBepHas CocbBa.
MOXXHO MPEeaIoIoXuTh, 9TO Aajiee K Iory, HallpuMep,
Cobcko(Canarumcko)-HyHaepMuHceKas 1oBHast 30Ha
nepexoaut (p. Atbs) B CypbuHCKO-IIpOMBICTOBCKYIO
30Hy CpenHero Ypana, a Kyneminopcko-MaHbXxaMOOB-
ckas — B KOOPBIIIKUHCKYIO ¢ TTOJOOHBIMIA MUHEpare-
HUel U reoguHaMuKoi [3, 7].



B pesynbrare npoBeaeHHbIX padOT BbISIBICHA U 3a-
KapTUpOBaHa CJIOXXKHOIOCTPOEHHAsI pyaIHO-MeTacoMa-
TUYECKasl CUCTeMa IIBOB KOJUIM3MOHHO-TpaHCGhOPM-
Horo tuma (Cob6cko(Canatumcko)-HyHaepMuHCcKas
u Kynemimopcko-MaHbxaMOOBCKast), NpOAYKTUBHAs
Ha OJaropofHble, peaKhe U palloaKTUBHbIE MeTas-
JIBl. YCTaHOBJICHHBIC PETMOHATbHBIE 3aKOHOMEPHOCTHU
MO3BOJISIT OCYIIECTBATh 00Jjiee HaIeXHbIN LiejeHa-
MPaBJEHHBIA MTPOTHO3 HEOOXOAMMOTO ISl ChIPhEBOM
0e30ITaCHOCTH CTPaHBl KOMILJIEKCHOTO OpPYICHEHMS
PacCMOTPEHHOTO THMA.

BaxxHeiuii a1eMeHT MOBBIILIEHUS T€0JOTUYECKOM
U TIPOTHO3HO# 3((OEKTUBHOCTU MPU PEeTMOHATBHBIX
pabotax, Hapsiily ¢ MCMOJb30BaHUEM MEPEIOBbIX TeX-
HOJIOTMI U HEOOXOIUMBIM (DUHAHCUPOBAHUEM, — T1O-
JIydeHHe U BHEIPEHUE HOBBIX 3HAHUI, B TOM YHUCJIE O
3aKOHOMEPHOCTSIX pa3MelleHUs U JIOKAIU3alunl oOpy-
NIEHeHUsI, KOTOpble obecrnevyaT Kak co3gaHue (oHaa
MMePCIIEKTUBHBIX MTOMCKOBBIX YIACTKOB, TaK M KOJM-
YECTBCHHBIN MPUPOCT MPOTHO3HEBIX PECYpPCOB MUHE-
PaJIbHOTO ChIPbSI.
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