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YTBepxkaena npukazom no yausepcutety Ne 7805/c ot 17 utonst 2020 r.
PykoBonurens BKP: nmpodeccop xadpeapsr 'Mull, a.r-m.H. A.M. Ca3oHoB.
Ucxonnsie nannbie 11 BKP: komneknus nopon u pyn FOro-Boctounoro yuactka
Benyrunckoro wmectopoxkaeHust 3os0Ta; oT4€T A.D. JuHepa o pe3ylbrarax
re0JIOTOpa3BEOUYHBIX paboT Ha BeayrnHCKOM MECTOPOXKIEHUU PYIHOTO 30J10Ta (32
nepuoa 2004 — 2010 rr.) ¢ moacdyeToMm 3amacoB mo coctosauio Ha 01.07.2011 T,
donmoBas u omyONWKOBaHHAs Hay4yHas JUTEpaTypa MO TEOJIOTMH paioHa U
MECTOPOKICHHUS.

Ilepeyenbp paccMaTpuBaeMbIX BOIPOCOB: T€OJIOTHS palloHa W MECTOPOXKIACHUS,
nerporpadust U MuHepanbHbIi cocTaB pya FOro-BocrouHoro ydacrka.

[lepedensp rpadguueckoro MaTepuana: TeoJorudeckas Kapra paioHa MECTOPOKICHUS
macmTaba 1:50 000, muronoro-metporpaduyeckas kapTa BeayruHCKOro pymaHOTO
nosist macmraba 1:5 000.

PykoBonutens BKP mpodeccop kad. ['Mull A.M. Ca3oHOB
oAIrCh, JaTa HWHHUIIUAJIBI, (1)aMI/IJ'II/I$I
3ajaHue NpUHsIIa K UCIIOJTHEHUIO E.B. byrakona
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PE®EPAT

BreinyckHas kBanu@ukanuonHas padorta no teMe «I'eonorus, nerporpadus u
MUHepanbHbld cocTtaB pyd HOro-BocrouHoro ywacTtka MeECTOpPOXKIEHHS 30510Ta
Benyra (Enuceiickuil Kkpsik)» COAEpKUT 65 cTpaHUI] TEKCTOBOTO JOKYMEHTa, 25
BHYTPH TEKCTOBBIX WJUTIOCTpanuii, 10 UCIOIB30BaHHBIX HICTOYHUKOB, 4 rpauuecKux
MPUIIOKEHHUS.

I'EOJIO'NMYECKOE 3AJIAHUE, I'EOT'PA®O-DKOHOMUNYECKAA
XAPAKTEPUCTHUKA PAWOHA PABOT, TEOJIOIO-TEO®U3NYECKAS
N3YYEHHOCTh PAMOHA PABOT, TEOJIOTMYECKOE CTPOEHME PAMIOHA
PABOT W MECTOPOXJEHWS, TIETPOTPA®US W MHWHEPAJIbHBIN
COCTAB PYJA OI'O-BOCTOYHOI'O VYYACTKA MECTOPOXIEHUA
30JIOTA BEJVYTA.

OOBbekT paboT — MecTopoXkaAeHHE 30510Ta Benyra.

Ilenn paboT: U3yyeHHE Te0JIOTMYECKOTO CTpOEHMs paiioHa U Bemyrunckoro
MECTOPOXKIEHUs 30J0Ta, MeTporpadguu M MHHEpalbHOro coctaBa pyxa IOro-
BocTouHoro ydactka MECTOPOKIEHUS.

B pesynbTare paboThl ObUIO HM3YyYEHO TI'€0JOIMUECKOE CTPOEHHUE pailoHa U
Benyruackoro MecTopoxaeHus 3070Ta, ObUIH CTPYNIUPOBAHBI U OMUCAHBI MOPOABI
IOro-BocTouHoro yuyactka MecTOpOXXJ€HHUs, ObUI JTOM3yuye€H MHHEpaJIbHBIM COCTaB

pYI ydacTka.



MunucrepcTBo 00pa3oBanusi 1 Hayku P®
Deoepanvroe cocyoapcmeeHnoe asmoHOMHOe 00pa308amenbHoe
yupesicOeHue gblcule20 00pa306aHuUsL
«Cubupckuti ghedepanvrulii YHUBEPCUMEN»
Hucmumym 2opnozo dena, 2eon102uu u 2e0mexHo102uil

Kadenpa I'Mull "YTBEPXIAIO"
Pa3nen nnana Temaruyeckre paboThI 3aB. kadenpoit [Mull
TTone3noe nckonaeMoe KOPEHHOE 30JI0TO C.1. JleouTtses
HaumMmenoBanue o0bexkTa BeqyruHckoe MECTOPOKIEHHE 30J10Ta " " 2020 r.

MecrtoHaxoxaenne oobekta KpacHOSIpCKUl
kpaii, CeBepo-EHnceiickuii paiion

I'EOJTOI'MYECKOE 3AJIAHUE

Ha uzydenue reonorum, nerporpaduu U MUHEpPaIbHOTO cocTaBa pyna HOro-
BocTounoro yyactka MecTtopokaeHus 30510ta Benyra (EHuCeHCKUM KPSIK).

OcHoBaHME BBIJaYNd TE€OJOTMYECKOTO 3aJaHUsS: 3aJlaHHE€ Ha BBIIIOJIHEHUE
BBINTYCKHOW KBajnu(uKanmoHHOU paboThl mpukazoMm Ne 7805/c ot 17 urons 2020 r.

1. IDeneBoe HazHaueHue pabOT: UIy4YEHHE TE€OJOTUU, TeTporpaduu
BMEILAIONIUX MOPOJ, MUHEpaNoruu pya ydactka KOro-BocTouHblld MECTOPOKICHHUS
3osi0Ta Beayra.

2. 'eosornueckue 3agauu:

2.1. M3yuuth TeEOJOTMYECKOE CTpOeHHME pakioHa © BemyruHckoro
MECTOPOKIEHHUS 30JI0Ta;

2.2. [TogroroBuTh pabouyr0 KOJJIEKIMIO NITU(OB M aHIUIH(OB U3 TIOPO U Py
IOro-BocTouHOro y4acTka MECTOPOKIAECHUS;

2.3.V3yunTh pa3HOBUIHOCTH MOPOJI U PYII;

2.4. Oxapaktepu3oBaTh meTporpaduio BMEMIAIONUX TOPOJ, MUHEPAIOTHIO
PYyZA;

2.,5. W3yuntp u 0000mUTH, HAy4YHBIE JHUTEpPATypHbIE JaHHBIE O
MECTOPOKICHHUH.

3. Oxupaembie pe3yabTaThl:

3.1. T'eonmoruyeckasi XapakTEpUCTHKA CTpPOEHUA palioHa U BeayruHckoro
MECTOPOKICHHS 30J10Ta;

3.2. XapakTepHuCcTUKa BMEMIAIOMIMNX MOPOJI, MUHEPAJIOTUH PYI.

PykoBonurens BKP mpodeccop kad. [Mull A.M. Ca3oHOB
oAIurCh, JaTta HMHHUIIUAJIBI, q)aMI/IJ'II/IH

3aaHue NpUHsIIA K UCIIOJHEHUIO E.B. byrakogna
noAIurCh, JaTa HWHHUIIUAJIBI, (1)aMI/IJ'II/I$I
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BBEJAEHHUE

AKTyaJbHOCTh padoThl. Hamma cTpana akTUBHO AOOBIBAE€T 30JI0TO C Hayaia
19 cronetus, ucnoyib3ysi OOraTcTBa COOCTBEHHBIX HEAP JJISi TOTOJHEHUS 30JI0TOTO
3amaca M MPOMBIIIJIEHHOTO MPOU3BOJICTBA PA3HOOOPA3HBIX U3/IETUN U3 IparMeTasia.

Ha cerogus Oonpimas dYacTh POCCHUHCKOTO 30J0Ta JOOBIBacTCS B
Kpacnosipckom kpae. Bbigeneno 10 30J0TOHOCHBIX M 30J0TO-TIJIATUHOHOCHBIX
MPOBUHIIMI, HO COXpaHsSeT BeAyllue NO3ULMU ocBaeMas yxe Oosee 160 ner
EHuncenickas npoBUHLIKS.

Benyrunckoe MecTOpoOXKIeHHUE 30JI0Ta PACTONIOKEHO B ILEHTPAJIBbHOW YacTH
Enuceiickoro kpsika, SBISETCS TUIWYHBIM MPEJICTABUTEIIEM MECTOPOXKICHUIN
30J10TO-CYIbOUIHON pyaHON (opMalMu U OTHOCUTCA K MUPUT-aPCEHOMUPHUT-
AHTUMOHUTOBOMY MUHEPAIIBHOMY THITY.

MecToposkieHHe OTKPBITO B MPOIECCE TeOJOTHUECKON cheMKr MaciiTada 1:50
000 (XucamytnunoB A.b., 1979r.) npu npoBepke BTOPUYHBIX OPEOJIOB pPACCESHUS
MBILIBAKA U CypbMbI Ha Bojopaszene pek Beayra u Man. Benyra.

B 2019 r. Gosiee ueM yIBOWINCH PYAHBIC 3aMlachl MECTOPOXKIEHUS 110 2,8 MIIH
YHIIUH 30JI0Ta CO CpeaHuM cojepxkanueMm 4,6 r/t, Omarojgapsi 3TOMYy OHO HMEET
3HAYMTENIPHBIA TOTEHIIMAJ JAJIbHEWIIEro pa3BUTHS. A HW3YYEHHE TEOJOTUH
MECTOPOKJICHHUS SIBISETCS HEOTHEMIIEMOM YaCThIO €r0 OCBOCHUSI.

Heaun wm 3agaum ucciaemnoBanus. l[lenpio paboTbl sBIsSETCSs U3YyUYEHHE
reoJioruu, nerporpaguu U MuHepaibHOro cocraBa pya lOro-BocrouHoro yuactka
MECTOPOKIeHHUs 30510Ta Beayra.

3amauamu pabOTHI ABJISAIOTCS:

1. I3y4yeHune reoorunueckoro CTpOeHus pailoHa MECTOPOKACHUSI.

2. M3y4eHue reolorTH4ecKoro CTPOEHUsI MECTOPOKACHUS.

3. [lerporpaduueckas xapakrepuctuka nopoa FOro-Bocrounoro yyactka

4. N3ydyeHnue MUHEpaIbHOro coctaBa pya FOro-BocTtouHoro yyacrka.

DakTHYECKHMH MAaTepuaj, MeTOAbl MCCJEAOBAHMS M JIMYHBIA BKJIAI.
JluriomHas pa®oTa BBIIIOTHEHA HA OCHOBE TEKCTOBOTO, IPapueCcKOro U KaMeHHOTO
MaTepuangoB, COOpaHHBIX BO BpeMsl MPOXOXKAECHUS BTOPOM MPOU3BOIACTBEHHOMU
NpakTUKA. TeKCTOBbIM  Marepuan mpeacTtaBieH oTy€étom  A.D. JluHepa
(OTBETCTBEHHBI HCIIOTHUTENb) O pE3yJlbTaTax TIe0JIOTOPa3BeIOYHBIX paboOT Ha
BeayruHckoM MeECTOpOXXKAEHHUU pyaHOro 3oio0ta 3a nepuoa 2004 — 2010 rr.
I'paduuecknit  maTepuan  TpeACTaBIEH  TIEOJIOTMUECKOW  KapToil  paiioHa
mectopoxaeaust 1:50 000, murTomoro-merporpadudueckoit kaptoit BemyrumHckoro
pyanoro moss 1:5 000. O6e kaptel coctaBieHbl A.D. JlunepoM. KameHHBIN
Marepual mpeacTaBieH oOpasmamu mopoa U pya ¢ FOro-Bocrounoro yuwactka
MecTopoxkaeHus 3oi0ta Bemyra. Y3 Hanbosee mpencTaBUTENbHBIX 00pa3oB ObLIH
M3TOTOBIICHHI Tpenapathl: 24 nuuda u 11 anmmdos.

B xome pabGorel ObUIO TMPOBENCHO OMUCAHWE TMOPOA U pPyd Ha
noJisipu3aiioHHOM MUKpockorie AXioscop 40 PQloopaGoransl reosorudeckas kapra
paiiona Mectopoxnaenuss 1:50 000 wu nuTonoro-merporpaduueckas Kapta
Benyrunackoro pyasoro mons 1: 5 000.



IIpakTuyeckass 3HAYUMOCTb. Pe3ynbTarbl UCCIEAOBaHUS MOTYT OBIThH
WCIIOIB30BaHbl MPU U3YYEHUU TMeTporpaduu u MuHEpalibHOro coctaBa pya Oro-
BoctouHoro ywactka MeCTOPOXACHHS, KOTOPBIM SBISIETCS HUHTEPECHBIM B TUIAHE
CTPOCHHUS U OTJIUYUTEIBbHBIM OT APYTUX Y4aCTKOB MECTOPOKICHHUS.

O0bem U cTpyKTypa padorbl. PaboTa cocToUT U3 BBeICHHS, [ TJIaB,
3aKJTIOUYEHMS] W CHOHMCKAa MCIOJB30BAHHBIX HMCTOYHHUKOB, KOTOpbIH coaepxkur 10
HAUMEHOBAHUM.

B nepBoii riaBe omnuckiBaeTcs reorpado-dKOHOMUYECKAsT XapaKTEPUCTHKA
paiiona pabor.

Bo BTOpoOii riNaBe omnucaHbl paHee MPOBEJACHHBIE pPaOOTh, a HWMEHHO
reoJIOru4ecKas, reoXuMudeckas, reopuznueckas U3ydeHHOCTH paiioHa padoT.

B Tperbeil riaBe OTOOpa)XEHO T€OJOTMUECKOE CTpOEHHE pailoHa pabor,
OmMHUCaHbl CcTpaTurpadus, HHTPY3UBHBIM MarMaTtus3M, TEKTOHHUKA U IOJE3HbIC
MCKOITAEMbIE paroOHA.

B d4erBepTOii ryIaBe  paccMaTpUBAETCS  TE€OJOTMYECKOE  CTPOCHHUE
MECTOPOXKICHHUSI, JIaHa JINTOJIOTO-TIeTporpaduieckasl XapakKTepUCTUKA BMEIIAIOIINX
MOPOJI, OMHMCAHA CTPYKTYpa MECTOPOXACHUS, U3JIOKEHA XapaKTEPUCTUKA PYIHBIX
T€J, ONHWCAaHBbI TJABHBIC THUIBI PYJIOHOCHBIX METACOMATHUTOB, 30HA OKHUCICHHS U
BBIIIICTAYNBAHUS.

B nsToii riaBe paccMmarpuBaercsa neTporpadus U MUHEpaIbHBIA COCTaB PyA
IOro-BocTouHOTO y4acTka MECTOPOKACHUS.

B mecToii riiaBe rnpejcTaBieHa cXxeMa CTaJAMMHOCTH MUHEPaIo0Opa30BaHMUS
HA OCHOBE M3Y4YEHHUS BEUIECTBEHHOI'O COCTaBa MOPOJ U PyA.

B ceapMmoii ri1aBe npeacTaBiieHa TOYKA 3pEHUS] HA TE€HE3UC MECTOPOXKICHHUS.

baarogapuocTu. ABTOp BBIpaKaeT OTPOMHYIO OJarogapHOCTh HAyYHOMY
pykoBogutento A.M. Ca30HOBY 3a MOMOIIb, [ICHHbIE PEKOMEHIALMA B HANMCAaHUU
paboThl, TMpENOCTAaBICHUE HAYYHOU JUTEpaTypbl. ABTOp NpPHU3HATENCH OIEHTY
kadenpsl ['Mull O.}O. TlepdhunoBoii 3a moMoIIs B HAMKCAHUH T€OJOTUYECKON YaCTH
pabotel. Taxke aBTOp BBIpa)kaeT OJaroJapHOCTh COTPYAHUKY MHCTUTyTa Teojoruu
u munepanorun CO PAH (MI'M CO PAH) 3a momoiis B U3rOTOBJICHUH IIITHU(OB U
aHILTU(OB.



1 I'eorpago-3xoHOMHYECKAS] XAaPAKTEPUCTHKA paiioHa padoT

Mectopoxaenne Benyrunckoe pacnosoxeHo B CeBepo-EHuCENCKOM pailoHe
KpacHosipckoro kpast B 110 kM Ha 10ro-r0ro-BoCTOK OT pailOHHOTO LEHTPA U B 57 KM
ot mnoc. Epyna Ha toro-Boctok. I'eorpaduueckue xoopaunatsl: CHI 59°23, BJI
93°20. O630pHas kapTa NpuUBEcHA HAa PUCYHKE 1.

Benmsmo

& lbuno-Enu yoxud

NEX

Paadonunc

Mofmbiauno

Kynaxoeo !

Yenoarsie 0B0IHaNeHNA:

MecropoxaeHne
Bepyruncxoe

_—
== XeneaHbie A0poru

)

w— |llocCenHbie Joropn

lpyHTO8LIE AOPOTH
ynyqienHse

A ABHEnUHUA

.

Pevtbie noprel

aspcann 0 2 pocuonpcx

Pucynox 1 — O630pHas kapta

Penbed paiiona HU3KOTOpHBIA, clokHOpacwieHeHHBbIH. [Ipeobmagator
BbicoTHBIE OTMEeTKH 320 — 600M 10 700 M m nwIIb Ha ceBepo-3amaje, 3a MpeaeIaMu
mom@aad pabot, Bo3BhImaeTcs T.JIbicas ¢ abcomoTHOM oTMmeTkor 1052 m.
[IpeBbimieHns BOIOPA3AeIIOB HAJl TATbBEraMu JTOJIUH cOCTaBISAIOT 150 — 250M, peako
nocturas 300 m. HakioH ckioHOB cocTaBiisgeT B cpenreM 15 — 20°. OOHa)XKEHHOCTh
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paiioHa tuioxass. CKJIOHBI W BOAOpA3JEiabl MOKPBITHI YEXJIOM 3JIHOBUAIBHO-
JETIOBHAIBHBIX OTJIOKEHUM MOIMHOCThI0O 1 — 3 M. B nmonumHax pex U pyuybeB
MOIIHOCTh aunoBus gocturaer 10 — 12mM. EcTtecTBeHHbIE OOHaXeHUsI BCTpEYarOTCs
KpailHE pPEeJAKO U, B OCHOBHOM, Yy TIOJHOXHS CKIOHOB PEUHBIX JOJIMH M Ha
BOZIOpA3/enax B BUAE IPO3UOHHO-AECHYNALIMOHHBIX OCTAHLIEB.

Kimmar paiioHa pe3KOKOHTHMHEHTAJIBHBIA C XOJOJHOM W MHPOAOJIKHTEIIBHOU
3UMOM U KOPOTKHM KapkuM JieToM. CpenHeronoBasi TeMneparypa CoCTaBisieT 2,5 —
3,0°C. MakcumanbHO HHU3Kas Temmepatypa (10 -55°C) yctaHaBiuBaeTcs B sSiHBape, a
HauOosnee xapkuid mecsi (1o +35°C) utonb. CHEXHBIN MTOKPOB JIOXKUTCS B OKTAOpE, a
CTauBaeT B KOHIIE Masg - Hauyaje MIoHsA. MolnHOCTh ero gocturaetr 1 M u Oosnee.
['my6una ce3oHHOro mpomMepsanus rpyHta coctasiser 0,5 — 2,0m, B 3a007109€HHBIX
JOJIMHAX PEK MW PYYbEB BCTPEUAETCS MHOTOJIETHSISI OCTPOBHAsA MEP3JIOTA.
CpenHeronoBoe KOJIMYECTBO OCAJAKOB B BHUJAE JOXKIA M CHEra cocrtaBisieT 463 M.
[IpoaoKUTENBHOCTD MOJEBOT0 C€30Ha OOBIYHO He TpeBbiaeT 4 — 4,5Mecsiia.

PacTutenbHOCT, W KUBOTHBIM MHUP THIHUYHO TaexHble. Jlec cMelIaHHBIN:
JUCTBEHHHUIIA, COCHAa, €lb, Oepe3a, MHUXTa, HHOTAA C TYCThIM MOJIECKOM.
Berpewatoress Oypenomsl, rapu, 6osorta. [Ipoxoaummocts miioxas. I[lopoasl neca
CpEIHEN TBEPIOCTH.

I'mapocetrs poBosibHO Tyctas. Hambonee kpymHo#l siBisieTcs peka Bemgyra —
npaBelii  mputok p. b. Tlut, mporekaromas ot MecTopokaeHus B 2 — 3KM.
HenocpencteenHno yepes ydactok tedet p. Man. Benyra — neBbiid nmputok p. Bemyra.
Pexu v pydbH MEIKOBOJHBI, C OBICTPBIM T€YEHHEM U MepeKaTaMu, HE IIPUTOJIHBIE IS
BOJHOT'O TPAaHCIOPTA.

[InoTHOCTH HAceneHUsi HEBBICOKas. AJIMHHUCTPATUBHBIA ILEHTP pailoHa —
n.r.7. CeBepo-Enuceiickui, rae PacIOI0KEHBI YUPEKICHUSA palloHHOU
aIMUHUCTPALIUM, OCHOBHBIE TIPOMBIIUICHHBIE W XO3SHCTBEHHBIE MPEANPUATHUSA,
nourta, Ttenerpad, aspomopT. BropeiM mo BenmuumHe sBusiercs 1. Tes, TIe
pacnonokena 0a3a CeBepHON HKCIETUIIUM, PACCTOSIHHE OT KOTOPOM 10 00BeKTa
pabot cocraBmser 160 km (o moporam). bmmxkalimuMm HaceleHHBIM MYHKTOM OT
ydyacTka pabot sBisiercs mnoc. bpsauka (B 32 kM) Ha p. b. Ilut, roe pacnosnoxkeHna
MPUCTaHb M CKJAJCKUE IMOMelleHUus. B HacTosinee BpemMs 3HAYEHHE €ro Kak
OCHOBHOM IepeBaIOUYHON 0a3bl CHAOXKCHUS pailoHa B 3HAYMTEIBHON MEpe yTPadeHO.
OcranpHOe HaceneHue cocpenoToueHo B mnocenkax Epyna, Hosas Kamowmu,
Hosoepynunckuii, Banram, CyBopoBckuii, [Iut-I'opogok, 4acTe U3 KOTOPBIX H3-32
MepeHoca IEeHTpa TAXKECTU 30JI0TOJOOBIBAIONICH MPOMBIIIJIEHHOCTH B JpPYyTHE
palioHbl M HEPEHTA0ENbHOCTH JPYTMX MPOU3BOJACTB (CEIBCKOE XO35UCTBO,
necopa3paboTKa U T.J.) MOCTEEHHO MPUXOAAT B YHAJ0K.

Benymiee mecto B JIKOHOMHMKE pailoHa 3aHMMAaET 30JI0TOA0OBIBAOIIAS
MIPOMBIIIJIEHHOCTD, JA0NIasl JIbBUHYIO JOJI0 HAJIOTOBBIX MOCTYIUICHHH B pPallOHHBIN
oromker. Kpome moObIYM 30710Ta 4YacTh HACEJICHHS 3aHITa Ha BCIIOMOTATEIBHBIX
MPOU3BOJICTBAX, Ha MPEANPUATUAX 1O OOECIEUCHUIO KU3HEACATEIbHOCTH, B
coluanbHOi cdepe, pa3BUT OXOTHUYUN MPOMBICEN, PBHIOOIOBCTBO, MOACOOHOE
CEJIBCKOE XO34MCTBO.

TpancnopTHble KOMMYHHMKAUUM pPa3BUThl caa00. OCHOBOM UX CIYXKHUT
yiIydllieHHas TpyHToBas fopora oT n.r.1. CeBepo-Enuceiickuii 1o n. bpsuka (172 km)
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u panee 1o r. Enuceiicka (130 kM) ¢ mapomHoi#l nepenpaBoil uepe3 p. Enuceit. Ot
r. Enucelicka no r. KpacHosipcka nposoxkeHo mocce 2 kinacca (340 km). bikaitiias
KEJIE3HOIOPOXKHAsl CTAaHIUS pacmojoxeHa B I. Jlecocubupcke.

DOHeprocHabxeHue paiiona ocymectsisercs no JIOII-110 or Ha3zaposckoit
I'POC. IIponomxkaet padborars Enammmunckas ['2C momtHocTthio 5000 kBT.

Cuabxenue paitona I'CM u yriaeM OoCylIecTBIsIETCS B BECEHHIOI HAaBUTAIIUIO
no 1. bpsaaka mo p.b. Ilur. B 3uMHME 1nepuon HAEHCTBYET aBTO3UMHUK,
OCYIIECTBIISIIONTUN epeOpocKy HedTH JJisi KOTENIbHBIX U3 ballkuTckoro paiona.

NmeroTcst MECTOPOXKACHHSI CTPOUTENBHBIX MaTEpPUANIOB: TIOJIOMUTHI, TPAHUTHI,
NECYaHO-TPABUMHbBIE CMECH, TJIMHBI.

Mecropoxknenne  BeayruHckoe — 3aHMMaeT — 3KOHOMHUYECKH  BBIFOJIHOE
MOJIO)KEHHE OTHOCHUTENIbHO TPAHCIOPTHBIX M JHEPreTUYEeCKUX KOMMYHHUKAIUH
paiiona. Tak, ocHOBHasg TpaHcHopTHas Maructpayib CeBepo-Enucerickuii-Enuceiick
pacnoyio)keHa B HEMOCPEACTBEHHON OnHM30cTH OT MecTtopoxaeHus, a JIOI1-110
OPOXOJIUT TPAKTUYECKH yepe3 Hero. Bo3mMokHOCTh HaiiMa paboueill CHiibl TakxkKe
OnarompusTHa, Tak Kak B 1. bpsHka, pacnonoxxeHHoM B 35 — 40kMm oT oObekra,
JIOJITHE TO/bI CYIIECTBYET XpOHHUECKasi MpodiemMa C TPy10yCTPOMUCTBOM.
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2 I'eostoro-reopuznyeckass M3y4eHHOCThb pailoHa padoT

I'eonornueckass u3ydyeHHoctb. Havano wuccnenoBaHuili B paiioHe paboOT
OTHOCHUTCSI K JIOPEBOJIIOIIMOHHOMY BPEMEHH, Korja mo pyd. Kamepo B ero BepiinHe
OblJIa OTKpBITA pOCChINb 305i0Ta. B koHile 30-x — Hauvane 40-X To0B MPOBOIUIUCH
MOUCKU pocchinieid B OacceitHe p. Bemyra, KOHUEHTpauMii MNpPOMBIIIJIEHHBIX HE
BBISIBJICHO.

[Ipu reonormyeckoit cnremke wmacmraba 1:50 000 B palioHe poCChIU
pyd. KaMepo ycTaHOBIEHBI alieBpO-TJIMHUCTBIE CIIAHIIBI C IIUPOKO TMPOSBICHHBIMU
npoiieccaMu Cynb(UIU3aliy, OKBaplieBaHUs, OTOeIMBaHMs. B HHUX YCTaHOBIICHBI
CIIEKTPaJIbHBIM aHAJIM30M cojiepkanus Mblbsika 10 0,5 %, ceunia 0,003 %, meau u
nuaka — 0,006 %.

[Ipu reonormueckoit cbemke B 1975 — 1978rr. Obun cnenansl Haubosee
IIEHHBbIE OTKPBITHUS, KOTJa TIPU MPOBEPKE BTOPUUYHBIX OPEOJIOB PACCESHUS CYPbMbI U
MBIIIbSIKA Ha Bojopasaene p. Benyra u M. Beayra BeisiBneno Bepyrunckoe
PYZIOIIPOSIBIICHUE 30JI0TA U PSIJT MEJIKUX MPOSBICHUHN 30JI0TOPYIHON MUHEPAITU3AIINH.

B 1979 — 1983rr. Ha miomaau aucra 0-46-191" Op11u poBeIeHBI TOUCKOBBIE
pabotel macmrtaba 1:10 000 B ob6beme 70 KkB. KM, B pe3yJbTare 4ero ObUIH
pacuIMpeHbl TMEPCHEKTUBbI BemyruHCKOro pyaonmposiBICHUS, OTKPHITO 3amajgHoe
PYIOIPOSIBIIEHUE 30JI0TA, BBISIBJIEH Psi AaHOMAJIMKA 30J10Ta MO BTOPUYHBIM OpEOJIaM
paccestHusl.

B 1987 — 1988rr. Ha Bengyrunckom pynomnpossienun CesepHoit ['PD Ov110
npoOypeHo 3 CKBaXWHBI TIIyOuHON 274 — 326,4M, TOKa3aBIIUX PAaCIPOCTPAHECHHE
OpyIIeHeHHs] Ha TIyOWHY TpHU 3HAYMTEIbHOM YBEJIHUYEHUHM CPEAHErO COJep KaHUs
30J10Ta.

N3 Ttematudeckux paboT Ha riom@aad BeayruHCKOTo pyaHOTro MOJIs CIEIyeT
BBIIEIUTh OTYET NAPTHH MPOTHO3a MECTOPOXKICHUN OJIarOpOAHBIX M IIBETHBIX
metamioB KTO «Ouenka nepcnekTuB EHUCEHCKOro Kpsbka Ha THIPOTEPMAalbHO-
METacOMaTUYECKOE 30JI0TO€ oOpyAeHeHHe OIUMIHAAUHCKOTO THUIA», IO THUILY
PYIHBIX 30H, XapakTepy TUAPOTEPMAIbHBIX OKOJOPYIHBIX U3MEHEHUU W
CTPYKTYPHBIM YCJOBHUSIM MHUHEpalW3allii OpyAeHeHue BenyruHcKoro ydactka B
OOMbIIE Mepe COMOCTABISIETCS C PYAHBIMH OOBEKTaMU 30JI0TO-CYPHbMSHO-
KBapieBoi popmaruu — Y nepeiickum u BacuiabeBCckuM MecTopokaeHusMu B FOxHO-
EHnunceiickom pynHOM parioHe.

CxeMa reooru4ecKkoi ¥ reOXuMHUUYECKON N3yYEHHOCTH MIPUBEICHA HA PUCYHKE
2.

I'eoxuMuyeckass HM3y4YE€HHOCTb. [E€OXMMUYECKMMH MCCIEIOBAHUAMU 10
BTOPUYHBIM opeoiaM paccessHust maciurada 1:50 000 oxBaueHa Bcst miomaab padoT B
MPOIIECCE TEOJIOTMYECKUX ChEMOK TOTO K€ MacluTaoa.

[To pe3ynbTaTam 3TUX pabOT BBISIBIEHBI T€OXUMHUUYECKUE aHOMAIbHBIE OPEOJIbI
MBIIIbSIKA, IIMHKA, MEIH, BOJibpamMa, 0J10Ba, MapraHiia.

Bonee peranbHbie WHcCCleOBaHMS 1O BTOPUYHBIM OpeojaM  pPacCesHUS
Macmrada 1:10 000 6t TpoBeieHbl Ha BegyruHckom yuyacTke Ha miiomaau 65 KB.
kM. Kpome Toro, oro6pano 1953 ckonkoBbIx mpoOsl u3 mypdoB u kanaB (1984 r.).
[TpoObl aHAMM3UPOBAIUCH HA 30J0TO (CIEKTPOXUMUYECKUN aHAIU3), CBUHEL, MEb,
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IIMHK, KOOaJIbT, HUKEJb, MapraHel, MOJUOAECH, OJIOBO, Oapuii, BUCMYT, BOJb(dpam,
cepedpo, CypbMy, MbIIIbIK Ha npudope CI'3-1 MeTog0M MPOCHITIKY.
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Mouckoesie paboTet Ha meas Macwraba 1:10000

1 —— Tlaspunoea, 1955¢

Mouckoauie pabotkl Ha 20noTo macwraba 1:10000
2 —— KpbicuH, 1984t

3 —— KpbicuH, 1988¢

4 ———  KpbicuH, 1996¢

§ — Knumenko, 1990¢
Monckoeo-oueHouHbIe paborel Ha 30N0T0

6 ——  KpbicuH, 1996
7 —— Tonoeaves, 2002d
8 KykyuwikmH, 20104

Mpumesanne: Ha scen NNOWAAKU NACTA BLINOMHANL! FEONOIOCHEMOMHEE PaBOTI
macwraba 1: 100000 Meanos, 1961¢; NenGoauy, 1955¢Y, reonorocuemMorHbie
pabors macwraba 1:50000 ¢ obiwmmm nonckamu Xucamytansos, 1979¢;
reonornyecxoe aonsyserne macwraba 1:200000 /Cropoxerxo, 20034V,

PI/ICYHOK 2 - Cxema reoJIorH4eCKOM U T€OXUMHUYECKOM HN3YYCHHOCTU

BrIsiBIIEeHBI KpYITHBIE KOHTPACTHBIE BTOPUYHBIE OPEOJIBI PACCESIHUS 30JI0Ta B
LEHTPAJIbHON YacTH ydyacTKa Ha pyJomnposiBieHusix Benmyrunckoe, 3anagHoe u psin
Oojlee MEIKMX OpEOJOB Ha MPWICTAIOIMMX IUIomansax. Bcero BeisiBiIeHO 14
30JI0TOMETpUUEeCKUX aHoMaluid. C 30J10TOM, KaK MPaBUIIO, ACCOLMUPYIOT aHOMAIUU
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MBIIIbsIKA, PEXE CypbMbl. Kpome 3TOro yCTaHOBIIEHBI OpPEOJIbl PAacCEsiHUS CBUHIIA,
LIMHKa, cepedpa.

B 1988 — 1996rT. miomaaHpie reOXUMUYECKUEe padoThl ObUIM MPOAOJIKEHBI HA
CMEXHOU ¢ BeayruHCKUM pyJIHBIM TOJIEM TEPPUTOPUU. 30JI0TOMETPUYECKAS ChEMKa
npoBesieHa Ha 4 yyacTkax oOmieil miomanbio 120 kB. kM. BhIsIBI€H psiJi BTOPUYHBIX
OpE0JIOB 30J10Ta U €r0 CITyTHUKOB.

I'eopusuueckass wu3ydYeHHOCTHh. [‘eodusnueckue uCCIETOBAHUS HaYyalu
MIPOBOJIUTHCS B paiioHe B KOHIE 50-X ro/10B. C MOSIBIEHUEM BBICOKOYYBCTBUTEIHLHOM
anmaparypbl OblUla MpoBeJeHa a’poreodusnueckas chbeMka macmrTabda 1:25 000 co
cranimeit ACI'M-25 Cesepo-Enuceiickoii reodusnueckoir skcnenuuueid. B
pe3yibpTate ObUl MOJy4YeH OOIMIMPHBIA Marepual Mo TeoPU3MUECKUM CBOMCTBaM
MOpPOJI, JETAJIBHO HW3yY€HO MAarHUTHOE TIoJIe palioHa, PaJMOAKTUBHOCTH IOPO]I,
BBISIBJICHBI MarHUTHBIE aHOMAJTUU.

B 1972 — 1973rr. Oblna mpoBeleHa TpaBUMETpUUECKas CheMKa MmaciiTada
1:200000 cunamu TrpaBUMETpUUecKor dkcrenuinmu  Ne3 mox  pPyKOBOJACTBOM
b.A. XKypakosckoro u B.A. Ogerona.

B 1982 rony mimomanes paboT OblIa MOKPBITA BEICOKOTOYHONW a’pOMarHUTHOMN
ceeMkoii Mmacmraba 1:25000 ¢ KAM-28 Ceepo-Enuceiickoii reodusnyeckoit
JKCIEIMIIMEN B KOMIUJIEKCE C MEperHTeprpeTanueii u oopadorkoit ganusix AI'CM-
chbeMKU. B pesynbpTaTe paboT M3yudeHBI CTPYKTYpPHBIE OCOOEHHOCTH paiioHa padoT,
BBIJIEJICHBI TEPCIIEKTUBHBIC YYACTKU I MPOBEACHUS JAETANbHBIX T€OPU3NYECKUX
paboT nepBoit ouepeu, Cpeid KOTOPHIX BhIIeNseTcss U BeTyruHckuil yuacTok.

HazemHbIMU pagnoMeTpuuecKuMH HccienoBanusiMu  macimrtadba 1:50 000
OXBau€Ha BCsS IUIOMAAL paboOT B MPOLECCE TEOJIOTHYECKHX CHEMOK TOTO IKe
maciiTaoa.

B 1988 — 1996rr. B mporecce MOMCKOBO-OIIEHOYHBIX pabOT MPOBOAMINCH
reoduzndeckre uccienoBanus B ckBaxunax merogamu 'K, MOII, PPK, KC, MK #u
KaBepHOMETpHsI W reoduznueckue paboThl HAa JTHEBHOM IOBEPXHOCTH METOJIOM
3apspkeHHoro tena (M3T).

B aror xe mepwon mo goroBopy ¢ Ceepo-Enumceiickoit reodusmdeckoit
skcnenunuen (r. Jlecocubupck) Ha 3 ywactkax — JleB. Bemyrunckuii, 3010T0ON H
Kamepo mpoBeneHbl Ha3zeMHBIE KOMIUIEKCHBIE Teopu3nyeckue padoThl maciiTada
1:10000 meromom marautometpuu, BII, 3MIIII u rammacnekrpomerpun. BoisBieH
PAl aHOMAJIMI MOBBILIEHHOW MPOBOIUMOCTH.

Cxema reo(u3nyeckoil U3y4eHHOCTH pailoHa MpHUBEEHA Ha PUCYHKE 3.
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KomnnekcHan asporeoguanveckan cbemka macwraba 1:25000-1:10000
c annaparypon CKAT-77 n CABP-A®
1 —— Knumenko, 1990
2 - — Knumenxo, 1992¢d
2a— — [uawuen, 2008
HazemHbie KOMNNeKcHble reounanyeckue MCCneoBaHua
macwraba 1:5000-1:10000

3 ——— Koanos, 1978¢
4 —— Kpbicuu, 1984ch
S5 —— Knumenko, 1990¢
6 —— Kpoicun, 1996¢

MNpyunevanue: Bes nnowaab NUCTE NOKPHLITA IPaBUMETPUNECKOA CheMKon MacluTaba
1: 200000 MKypaxkoacim, 1973d)/; asposaranTHon cesemkon macwraba 1:25000

¢ AMM-13 /Butaae, 19644, xoMnnexcHO# a23poreoduanyeckoin cuemroi maciuraba
1:25000 ¢ annaparypoa CKAT-77 u CABP /Myxomenno, 1985¢y/; asporammacnexrpo-
METDHYECKOR Chemkon macwtaba 1:25000 ¢ ACIM-48 /Merpos, 19734/,
A3POINEKTPOMArHUTHER Chemika macwTaba 1:10000 ¢ annaparypon ExplorHEM
IKnunkepr, 2006/

Pucynok 3 — Cxema reo¢pusndeckoil H3yueHHOCTH pailoHa
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3 I'eosioru4eckoe CTpoeHue paiona pador

B oTOli rNaBe [gaHa XapakTepUCTUKA cTpaTurpaduu, HWHTPY3UBHBIM
00pa30BaHUAM, TEKTOHUKE U MOJE3HBIM UCKOIIAEMbIM paiioHa.

3.1 Crpaturpadus

B reonornueckomM CTpOEHHMM paliOHA MECTOPOXKICHHS NMPUHHUMAIOT Y4YacTue
MIPOTEPO30MCKUE OTIIOKEHMSI, a TAK)XKE KallHO30MCcKue 00pa3oBaHMs.

IIporepo3oiickas akporema (PR)

[IpoTepo3zoiickast akpoTema mpejcTaBieHa pudeickoir J0HOTEMOIA.
Pudetickas sonorema (RF)

Pudetickas soHOTEMA TIpeAcTaBIeHA cpeHepr(DeiCKON CyXOMUTCKON cepuei
U BepXHEepUPEHCKIUMU TYHI'YCUKCKOU U KUPTUTEHCKON CepUusiMH.

Cpeonepudpeiickas spamema (RF)

[lopoast  cpemHepudeiickoil  dpaTeMbl  TPEACTABIEHBI  OTJIOXKEHHUSIMHU
CYXOIIUTCKOH CEpuH.

CyxonuTckasi cepusi MpeACTaBISIET COOON KOMIUIEKC COTJIACHO 3aJleraloninx
OCAQJIOYHBIX OTJIOKEHUM CleAyIMuX CBUT: ropounokckon (RFxQr), yneperickoii
(RF.ud), moroproiickoit (RF2pg), cButs! kapTouku (RFKr).

Iopouiokckas cBura (RF2gr). OTiokeHHs CBUTBI pa3BUTHI B Mpeleiax
pynHoro mojis BemayrmHckoro mectopokiaeHus, OacceiiHax pyd. bepezoBoro wu
30710TOr0 U MPEACTAaBIECHbBI MOHOTOHHBIMU AJE€BPUTUCTBIMU CEPULUT-XJIOPUTOBBIMU
ciaHuaMu  (aJ€eBPUTUCTBIMU  METAlEIUTaMU) 3€JI€HOBAaTO-CEpOro IBera. B
OTZIEJIbHBIX MPOCIIOAX CIaHLEB NpucyrcTByeT MarHetut (1 — 3%), BciaeacTBUe yero
HaJl OTJIOKEHHMSIMU CBUTHI HAONIOJAIOTCS LEMOYKA MAarHUTHBIX aHoMaiuil. B
npeaenax pyJaHOTO MOJisl B KPOBJIE MOSIBISIIOTCS MajlOMOIIHBIE HEBBIIEPKAHHBIE 11O
MIPOCTUPAHUIO MPOCION METAAIECBPOJIUTOB M METANECUYaHUKOB. MOUIHOCTH CBUTHI
coctanisier 600 M.

VYnepeiickas cBura (RFoud). OtnoxkeHuss CBHTBI pa3BUTHI B Ipejaeax
pyIHOro mojii BeayrMHCKOro MECTOpPOXKIEHHS, B CPEIHEM WM HIXHEM TEUECHUU
p. Man. Benyru, B 0Oacceiinax py4. [lpumopoxknoro wu [opororo. Ilo
JUTOJIOTUYECKOMY COCTaBy pacujieHeHa Ha TpU TMOACBUTHI: HIDKHIOO -
TEMHOLBETHYIO MEJIUTO-aJIEBPUTOBYIO, CPEIHIOI - 3€JIECHOLBETHYIO MEIUTOBYIO M
BEPXHIOI0 - TEMHOIBETHYIO MEJIUTO-AJIEBPUTOBYI0. WX MOIIHOCTH KOJIEONETCS B
npenenax 400 — 600M. B kaxmo#t mojcBUTE BCTPEUAIOTCS PEIKUE MATIOMOIIHEIE (70
0,3 M) TOPU30HTHI KPEMHUCTHIX M KPEMHHUCTO-KapPOOHATHBIX KOHKPEIUN C TEKCTYPOU
"conin cort'.

Huoicnsiss nooceuma (RF2udi) cocrout u3 asyx madek. Huxusist madyka (100 —
150M) cnokeHa  TEMHO-CEPBIMH, YEPHBIMH  yTIEPOIUCTO-CEPUIIUTOBBIMU
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KBapIEBbIMU cllaHIlaMu ¢ MHOrouuciieHHbIMH (110 20 — 30%) toukumu (0,1 — 5 mm)
CIIOMKaMHM KBaplEeBbIX aJeBPUTOB (METapuUTMHTHI). B BepxHell uactu paspesa
3aJieraeT Mayka MOHOTOHHBIX TEMHO-CEPBIX, UYEPHBIX YIJIEPOIUCTO-CEPUIIUTOBBIX
CIaHIEB C EIWHUYHBIMU aneBpuToBbIMU ciodikamu (250 — 300m). MomHocTh
noncButhl 400 M.

Cpeonsin noocsuma (RF2ud2) ciioskeHa 3ejeHbIMHU, 3€JIC€HO-CEPBIMU, CEPBIMH,
TEMHO-CEPBIMU, CBETJIO-KOPUYHEBBIMU CEPUIUT-XJIOPUTOBBIMU, WHOT/1a
KapOoHaTcoAep)KauuMu ciaaHuamMu. OTMeyaroTcss €JMHUYHBbIE IPOCIION CJaHIIEB,
o0OramieHHbIX MarHeTUTOM W MPaMOPU3OBAHHBIX H3BECTHSIKOB. MOIIHOCTH
moacBUTHI 600 M.

Bepxuaa  nooceuma  (RF2uds)  crnokeHa  TEMHO-CEpbIMH,  YEPHBIMHU
CEpUILIMTOBBIMU YTJIEPOAUCTHIMU ClaHUAMU. B BepxHell yacTu pas3pes3a MOJCBUTHI
BbIessieTcs madka (60 — 100Mm) metanenuToB ¢ TOHKUMH (1 — 5 MM) JIMH30BUIHBIMU
aJICBPUTOBBIMU TMPOCIOsIMHU, cocTaBistonumu 20 — 40% o0beMa U cojaepKaluMu
HE3HAYUTENbHYIO MPUMECH JKEIE3UCThIX KapOoHaTOB. MomiHOCTh moACBUTHL 600 M.

Ioroproiickas cBura (RF2pg). OTiiokeHUS CBHUTHI IIMPOKO PAa3BUTHI B
Oacceitnax pek Benyru u Man. Begyru. Ouu npencTaBieHbl XJIOPUT-CEPUILIUTOBBIMU
CIaHIIAMHM,  PUTMHYHO  MEPECIauBaIOIIUMUCI  C  METAaaleBpOJUTAMU U
MmeTtanecyaHukaMu. OOJOMOYHBIE U TJIIMHUCTBIE PA3HOCTH OOpa3yloT JIBYWJICHHbIE
TPaHCTPECCUBHBIE TPAJALIMOHHO-CIOUCTHIE PUTMbI ICAMMHUTO-TIEJIMTOBOTO U aJIEBPO-
NEJUTOBOTO cocTaBa. Breimensitorcs putmMutThl ToHKocnoucteie (0,1 — 0,2cwm),
psanosbie (0,5 — 1,0cm), mupokociouctsie (2 — 5 cM) u rpydocionctsie (10 — 20 cm).
CroucrocTp napaiiesibHasi, UHOTIa JINH30BUIHAs, C pa3dyBaMu U NepeMblukamu. B
BEpXHEH IOJIOBHHE pa3pesa CBUTHI MPHUCYTCTBYIOT mpocioun (0,2 — 15m) menko-
CPEIHE3EPHUCTBIX CEPhIX METAIIECUaHUKOB U CBETJIO-CEPBIX KEITOBATHIX KBAPLIUTOB.
MoiHocTh ¢BUTHI 1200 M.

Ceuta kapTouku (RF2Kr). [Topoabl CBUTHI pa3BUTHI B OacceiiHax pek Bemayru
nu Man. Beayru. Ilo JIMTOIOrMYEeCKOMY COCTaBy CBHUTa JEJIUTCA HA JIBE IAYKH:
HIKHIOIO — TJIMHHCTYIO M BEPXHIOI0 — TIMHUCTO-KapOoHaTHyro. HmkHsas mauka
CIIOKEHA  3€JIEHO-CEpPBhIMH, rojlyooBaTO-CEpbIMU, BUILHEBBIMU, CepbIMU
CEPULUTOBBIMHU,  XJIOPUT-CEPULIUTOBBIMHU,  XJIOPUT-TUIPOCIIOAUCTBIMU, HMHOTAA
KapOOHATCOAEPKAIMMHU CIAHIAMH C MAarHeTUTOM. MOIIHOCTh MaYKh COCTABISET
300 — 400m. BepxHsis mnayka CIOXKEHA KPUCTALIMYECKUMH W3BECTHSKAMH U
M3BECTKOBUCTHIMU XJIOPUT-CEPULIMTOBBIMU cllaHllaMu. [lopoabl MpenMyiecTBEHHO
MMEIOT TIECTPYIO TOJIOCYATYI0 OKPACKy 3a cueT TOHKoro 4epemoBanus (2 — 10mm)
3€NIEHBIX, JIMJIOBBIX, KPACHOBATHIX, OPAHXEBBIX, TOJyOOBATO-CEPHIX M CEPHIX
npocnoeB. Berpeuarorest cion (1 — 2M) u mauku (10 50 M) MacCHUBHBIX 3€JICHBIX,
roay0OBaThIX WM CEPHIX TIIMHUCTBIX KPHUCTAJUTMUECKUX HW3BECTHSIKOB. MOIIHOCTH
cBuThI npesbimaer 700 m.

Bepxuepugpetickas spamema (RF3)

Bepxuepudeiickas spatema mnpelcTaBieHa OTJIOXKEHUSIMU TYHT'YCUKCKOH H
KUPTUTENCKON CEpHUIA.
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Tynrycukckass cepusa. B cocraBe 3TOHM CepUM  BBIACIAIOTCA  CBUTHI
notockyiickas (RFspt), mynrapckas (RFssn), cButa ceporo kimroua (RFssk). Ha
CYXOIUTCKOM CEPUM TYHT'YCUKCKasl 3aJIeTaeT C MePEPHIBOM U YIIIOBBIM HECOTJIACHEM.

IMorockyiickasi cBuTa (RF3pt). OTioxkeHUs CBUTHI pa3BUTHI B OacceHax peK
Benyru u Man. Benyru. B Hu3ax paspes3a 3aierarT CIIaHUbl KBapL-CEPULUTOBBIE
4acTO C XJIOPUTOUIOM KpacHOBATO-Oypble, 3€JICHOBAaThie, TEMHO-CEphIE, UYEpHEIE,
WHOT/Ia TSTHUCTO-OKpalieHHble. B cpegHedt wdyacTu mpeobnagaloT  cephwie
KPUCTAJTMYECKUE M3BECTHSAKU C TPOCIOSIMH XJIOPUTOUIHBIX CIllaHlleB. BeHuaer
pa3pe3 madyka TEMHO-CEPbIX KBapI-CEPUIIMTOBBIX XJIOPUTOUJHBIX CIIAHIIEB C
MHOTOUYUCIIEHHBIMH ~ TPOCJOSIMA  METAajeBPOJIUTOB, JIMH3aMH H  IPOCIOSMHU
KBaplLEBbIX MeTarnec4aHukoB. MomHoOCTh CBUTHI cocTaiisieT 1000 m.

Illynrapckas cButa (RF3$N). OtioxeHHUs CBUTHI OTKAPTHPOBAHBI B
Oaccelinax pexk Beagyru, Man. Benyru u pyu. Tuxoro. CBurta npeacTaBieHa MOIIHOM
TOJIIEH YEPHBIX U TEMHO-CEPBIX YIJIEPOJUCTHIX THAPOCTIOAUCTBIX, TIUHUCTHIX,
CEpPHULIMTOBBIX CIAHIIEB C XJIOPUTOUJOM. B KpoOBI€ 3ajeraroT 3ejeHbIe, 3€JI€HOBATO-
Cepble PEXE CBETIIO-3€JICHBIE W TOPYMYHO-3EJICHBIC THUAPOCITIOAUCTBIE U XJIOPHT-
CEPHUIIMTOBBIE XJIOPUTOUIHBIC CIAHIBl. MOIIHOCTh OTJIOKEHHH CBHUTBHI COCTaBIISCT
1000m.

Ceura ceporo kiawua (RF3zsk). OtinokeHust CBUTBI  MOJB3YIOTCS
HE3HAUYMTENIbHBIM PACIPOCTPAHEHUEM B BEpXHEM TedeHUU pyd. Tuxoro u Jlopororo,
COXPaHHUBIIKNCH OT pa3MblBa B SApax CHUHKIMHAIBHBIX CKIaIoK. CBUTa CIOXKEHa
KPUCTAJUIMYECKUMH  M3BECTHSAKAMU U M3BECTKOBHUCTBIMU  CIAHLUAMH  C
HEMHOTOYMCIIEHHBIMU TPOCHOAMH (2 — 6M) 3eleHBIX M CephIX JO0JOMHUTOB H
MEJIKO3EPHUCTBIX METAIEeCYaHUKOB C KapOOHATHBIM LIEMEHTOM. MOIIHOCTH CBHTHI
npesbiiaet 100 M.

Kuprureiickasi cepusi. B coctaB cepuu BXOAST YETHIPE CBUTHI (CHHUBY):
yIIOPOHTCKasi, OOPEeMHUHCKasl, PIOMHCKAsT U MOKPHHCKAas, HO Ha TUIOMIAJAN Pa3BUTHI
OTJIOXKCHHUS JIHIIL yaopoHrckoit cButhl (RFsudr). Cepus 3aneraer Ha TYHI'YCHKCKOM
HECOTJIACHO.

Ynoponrckasi ceuta (RFzudr). OTiioxKeHUsT CBUTHI 3ajICral0T HECOrJIacHO Ha
M3BECTHAKAX CBUTHI Ceporo Kiroua WM Ha 3€JEHBIX CIaHLaX NIyHTapCKON CBUTHI B
Oacceiine pyd. Becemoro m Ha Xp. BoiiBanmd. CioxkeHa TEMHO-CEPBIMU TJIMHUCTO-
CEpUIMTOBBIMU CIIAHLIAMHM, PUTMUYHO TMEPECIAUBAIOIIUMUCA CO CBETJIO-CEPHIMU
METAAJIEBPOJIUTAMH WJIM METalleCYaHUKaMU W MPEACTABIAIONIMMU JABYYICHHBIH
AJIEBPOICIIUTOBBIA WA  [CAMMUTO-TICIUTOBBIA  PUTMUT. MOIIHOCTH  CJIOEB
m3mensiercss ot 0,1 mo 20 — 30cm. MeHee pa3BUTHI TPEXUICHHBIE PHUTMBI,
oOpa3zyrolue MeIUTO-aJIeBPO-TICAMMHUTOBBI PUTMHT. VHOTHA B TOJIIE PUTMHUTOB
BCTPEUAIOTCSI Pa3pO3HEHHBIE BHEPUTMOBBIE MPOCIOU CBETIO-CEPBIX, KEITHIX, PEXKE
OeNbIX KBapIMTOBUIHBIX METANECYaHUKOB MOMIHOCTHIO 10 1 M. Ciouctocts B
pUTMUTAX JIMH30BHUJIHAS, BOJHUCTAsI, KOcas, peKe TOPU3OHTANIbHAs, HEPEJKH 3HAKU
psi6u. MOITHOCTh OTNIOKEHUN CBUTHI MpeBbimaeT 250 m.

Kaiionosoiickas sapamema (KZ)

KaliHo301CcK1e 0TI0KEHUS TPEACTABIEHBI YETBEPTUYHON CUCTEMOM.
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YETBEPTUYHAS CUCTEMA (Q)

YerBepTHuHbIe o0Opa3oBanus (8,p-d,bQn) pasBurel mMOBceMecTHO Ha
TEPPUTOPUU. BBIIENAIOTCS aUIIOBHANIbHBIE, MPOJIIOBUATBHO-IEIIOBUAIIBHBIE U
OMOTEeHHBIC OTJIOKEHUS.

AmmtoBuanbHble  OTJOXKEeHUST (aQH) CIIOXKEHBl TalleYHUKAMU, CYIECIMH,
CYIJIMHKaMH, WiiaMi. MOIIHOCTh aJUlIOBUS B JOJMHAX MEJIKUX PYYbEB COCTABISIET 2
— 4 M, nocturasa 8 M B JoiuHe p. Benyra.

[TpomroBrabHO-1ETIOBUATIBHbBIC OTJIOKEHUS (p-dQu)  mpencraBiICHBI
OypOBaTO-KOPUYHEBBIMH, CEPOBATO-OYpHIMU CYTJIMHKAMU C JPECBOIO, IIEOHEM U
IJIbI0OAMU Pa3BUTHIX 3/1€Ch Oopoa. MolHOCTh oTiIokeHui coctasuseT 0,5 — 1,5 M Ha
OTHOCHUTEIBHO KPYTBIX CKJIOHAX, 10 2 — 3 M Ha MOJIOTMX CKJIOHAX U BOAOpa3eax.

buorennsie otnokenus (bQp) HakamIMBalOTCA B BEPXOBBIX 0O0JI0TaX Ha
BOJIOpa3/JeibHBIX MPOCTPAHCTBAX U MOJIOTUX CKJIOHAX B MOJIE PA3BUTHUSL TEPPUTECHHO-
KapOOHATHBIX TOPOJI, MPEJCTaBiIeHbl TOpGHaMH M TOHKUMHU TEMHO-CEPBIMH HIIAMH.
MomHocTs 00pa3zoBanuii 2 — 10 M.

3.2 UHTPY3MBHBIH MarMaTu3m

B mpenenax m3yuyaeMoll Mmiomiaad mMarMaTudeckue oOpa3oBaHUS MOJIB3YIOTCS
OTPaHUYEHHBIM  PACIPOCTPAHEHHEM M  TPEJCTaBICHBl  MO3JHEPUDEHCKUMU
TpaxugoiepuToBeiM 3axpebeTHUHCKUM (TBRFsZ) u ymepenHoenouyHorpaHUTHBIM
rypaxtuHckuM (eyRFgr) komrmiekcamu.

[Toznuepudeiickue HHTPY3UBHBIE OOpPa30BaAHUS

K 3axpederHuHckomMy Komiekcey (TPRF3z) otHecena magomornas (1 — 2 m)
nalKa TpaxuaoJEepUTOB, NPOTKEHHOCTHIO O0KOJIO 30 M, MpOphIBAOLIAs OTJIOKEHUS
BEPXHEYIEPEUCKON  TOJCBUTHI  Ha  JieBoOepexkbe  pyd.  [IpumopoxHoro.
TpaxugonepuTsl NPEACTABISIIOT COOOW MEJIKO- CpeIHE3epHUCThIE TOPHUPOBUIHBIC
MACCUBHBIE TMOPOABI YEPHOI'O0, TEMHO-CEPOro IBETA C MHKPOIAOJIEPUTOBOU
CTPYKTYpPOH OCHOBHOW TKaHH, CJIOKCHHOMN MOJICBBIMHU IITIATaAMHU, POTOBOM OOMaHKOM,
aBruToM. KOHTAaKTOBbIE W3MEHEHHUSI HE BBIPaXEHbl. PaauMoOM30TONHBIN BO3pACT
TPaxHUI0JIEPUTOB COTIACHO KAJIUIO — aprOHOBOMY MeToay coctaBisgeT 700 MIIH. JeT.

K rypaxrunckomy kommiekcy (eyRFsgr) orHecensl rpaHUTOWIBI
[TanuMOMHCKOrO MaccuBa (Ha HU3y4aeMOW TEPPUTOPUM HAXOAMUTCS €ro HMKHOE
okoHYaHue). VHTpy3uB, IUIOMAAb0 OKONo 23 kM2, uMeeT B miaHe (GOpMy oBala,
BBITSHYTOTO B CyOMEpUIMOHAJIBHOM  HampaBJIE€HUHW U  CJIOXKEH CpeaHe-
KPYITHO3EPHHUCTBIMU OMOTUTOBBIMU 51 am(puO0I-OMOTUTOBBEIMHU
YMEPEHHOUIEIOYHBIMU T'PAaHUTAMH, IPOPBAHHBIMH MAJIOMOIIHBIMU JKWJIAMU aIlJIUTOB.
KBapi-cepuniuroBeie CJIaHIIbI MOTOCKYMCKOM CBUTBI BOJIN3U MaccuBa
OpPOTOBHKOBAHbI ¥ CKapHUPOBAaHBI. [ paHUTOMABI TYpPaXTHHCKOTO KOMILJIEKCa
OTHOCSITCSI K 00pa30BaHUSIM YMEPEHHOIIEIOUYHOTPAHUTHOMN hopMaIuu.

Nutpy3uB cuwibHO 3poaupoBadH. [nyOuHa 3aneranusi €ro MOJOLIBHI, IO
reopusnyeckum gaHHBIM, cocTaBimsier 400 — 600M. Pammom3oTomHbIii BO3pact
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TPAaHUTOUIOB, ONPENCICHHBIM KWW — aprOHOBBIM METOJIOM COCTaBIseT 652 —
670MiH. nerT.

3.3 TekTOHUKA

Benyrunckass momanbk  pacmnojiokeHa B mpenenax  [laHuMOMHCKOTO
AHTUKIIMHOPHS, OTPAHUYECHHOTO ¢ 3amaja 30HoM TaTapckoro riiyOMHHOTO pasjioMa.
[JTaHUMOMHCKHMI aHTUKIMHOPUNA TpEACTaBiIsieT CcOOO0M KYIOJNBHYIO CTPYKTYpY,
OCJIO)KHEHHYIO CEpUEN KPYIHBIX HAJIBUTOBBIX MIACTUH-CETMEHTOB.

B npenenax BeayruHckoill miomagu  BbIIENEHBI BepXHEBeIyruHCKas,
ManoBenyruiackass u = UYepkyTckas  aJUIOXTOHHbIE  IUIACTUHBI,  CJIOKCHHBIC
OTJIO)KCHUSIMU CYXONUTCKOM cepun. lloponabl angoOXTOHOB CMSThI B OBAJIBHO-
BBITAHYTBIC, JIMHEWHBIE HWHOTJA W3OKJIMHAJIbHBIE  OMNPOKUHYTHIE  CKJIAJKH,
OCJIOKHEHHBIE MEJIKOM CKJIaq4aTOCThIO BBICIIMX MOPSAKOB (YIJIBI MAJeHUs] KPHLUIHEB
10 — 8%5°, mpeobnanaromue 30 — 60°). Ha ro)kHOM 3ambikaHuK MajaoBeyTHHCKOTO
QJUIOXTOHA  PACIOJIOKEHO  pPYyAHOE 1MoJjie  BeayrmHCKOro - MeCcTOpOXICHHS,
OTpaHUYEHHOE 30HOM MajloBeIyrMHCKOTO HaJIBUTA.

ABTOXTOH CJOXEH TO3JHEPUDEHUCKUMH OTJIOKEHUSIMH TYHTYCUKCKOU H
KUPTUTEHUCKON cepuil, CMSITBIMU B KPYIIHbIC JIMHEHHbIC, KWJICBUIHbBIC CKIIAJIKU
CyOILIUPOTHOTO U CEBEPO-BOCTOUHOTO MIPOCTUPAHHUS C YIIIAMU TaJIeHUsI KpbuibeB 30 —
60°. Beigensiorcss ¢parMeHTbl JABYX OCJIOKHEHHBIX CUHKIMHAIBHBIX CTPYKTYD:
JleBoBenmyrunckas B pairione T. JIpicoli Ha xpeOTe BaiiBaHI® U B BEPXOBBIX PYHU.
Becenoro. flnepHble 4acTH CHHKIMHAJIEH CJIOKEHBI OPOJAaMU CBUTHI CEPOro KIII0Ya,
YIOPOHICKOM UM UIYHTapckodl CBUT. KpbUlbs CKIaAOK OCIOKHEHBI MEJKOU
M30KJIIMHAIBHOM CKJIaIYaTOCThIO; HA OTIEJbHBIX Y4aCTKaX MHOTAA 3alPOKUHYTHI Ha
BOCTOK M Ha tor moj yrinamu 40 — 70°. [lo ¢poHTy ManoBeayruHCKOTO HaJBUTA B
OpOJax aBTOXTOHA (MMOTOCKYWCKasl CBUTA) OTKAPTUPOBAHA IapajuiesibHas MJI0OCKOCTH
HAJ[BUTa 30HA CMSTHUSA, BTOPUYHOTO PACcCIaHLEBaHUs U MEJIaH)KUPOBAHMSL.

Pa3pbiBHBIE HApyILICHUS IIUPOKO Pa3BUTHI B peaeaax BenyruHckou miomanu.
Brigensrorcst 30HbI HapylmieHuit cOpOCO-CABUTOBOIO, B30POCO-CIBUTOBOTO THIIOB H
30Hbl HaJBHUroB. Haumbonee kpynHbiMuU sBisitoTcs Benyrunckuii, YepkyTckuil u
PYAOKOHTpOIMpYOmKii MamoBenyruHCKui HaaBUrM. Bce mM3BEeCTHBIE B HAcTOsLIEE
BpeMsl  30JI0TOpPYIHbIE OO0BEKTHl BeayrMHCKOro pyaHOro y3ia, a TakkKe
MHOTOYHUCJICHHBIE TE€OXHUMHUYECKHME aHOMaJWU 30JI0Ta U DBJIEMEHTOB-CITyTHHKOB
pa3MeIleHbl, TJIaBHBIM 00pa3oM, B TOPOJaxX aJUIOXTOHA, BOJH3U IUIOCKOCTHU
ManoBe1yruHCKOTO HaJIBUTA.

Ctpoenne MayioBeyTMHCKOM HAJIBUT'OBON 30HBI CJIOKHOE. 30HAa COCTOUT M3
cepur CONMKEHHBIX Pa3phIBHBIX HAPYIIEHWH, OTPAaHUYHMBAIONINX HEOOIBIINE
TEKTOHUYECKME IUIACTUHBI, CO37aBasi CJIOXKHBIM, YENIyW4YaThlii PHUCYHOK MaKeTa
mnactuH. Ha ¢poHTe HanBura B pa3HOM CTENEHW MPOSIBIEHBI MeEJIaHKUPOBaHHUE,
BTOPUYHOE pacciaHlleBaHUE C OO0pa30oBaHMEM 30H BTOPUYHON CKJIAq4aTOCTH,
rpauTU3aIUU, KBaplIEBOTO MPOKUIKOBAHUS, CEPULIUTU3AUNA U (OPMUPOBAHUS 30H
MOBBIIIEHHOTO MPUPA3IOMHOI0 JTMHAMOTEpMalbHOTO MeTtaMopdusma. M3meHeHusM
B OOJblIel CTENEeHU TMOJBEP>KEHbl MOponabl aBToxToHa. I[lopoasl amoxToHa
IIOBCEMECTHO CMSThl B HaIpPSHKEHHBIC, W30KJIWHAIBHBIE HEPEAKO OINPOKUHYTHIE
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CKJIaJIKH, COMpPOBOXKIAIOUINECS 30HAMH MEXIJIACTOBBIX, YEIIyHYaThIX CpPBIBOB,
YCIOXKHAIONINE TUIAaCTUHBL. HaKJIOH MI0CKOCTH HAJBUTa MEHSETCS MO MPOCTUPAHUIO
30HBI: Ha 3aMaJHOM M CEBEpHOM (praHrax MECTOPOXKACHHS OH OTHOCHUTEIHHO
nonorwuii (35 — 40°), B ueHTpanbHOU YacTu — KpyTou (60 — 8C°).

Cpenu kpyTonaJarolluX pa3pbIBHBIX HAPYIICHUN Mpeo0agatoT 30HbI CEBEPO-
3ara{HOTO MPOCTUPAHUS, PEKE PA3BUTHI CUCTEMBI OPTOTOHATBHBIX PAa3JIOMOB CEBEPO-
BOCTOYHOTO HampasjieHus. CTpoeHne B30pOCO-COPOCOBBIX pa3pbIBOB OJHOTHUITHO.
[InockocTh cMmecTUTeNss OOBIYHO MPEICTABIAET COOOW CEpHUI0 CONMMKEHHBIX 30H
CKOJIBXECHHUSI M TIOPOJl, TEPETePThIX B TEKTOHWYECKYIO TJIMHKY. 30HKH TpPEHUS
JMH3YIOTCSI, peXe BETBATCS. B IEHTpe HEKOTOPHIX 30H YCTAHABIMBAIOTCS OpEKYHH,
MWIOHUTHI C TPOXHWIKAMH ¥ JMH3aMH KBapla. AMIUTUTYABl BEPTUKAIBHBIX
NepeMeNICHU M0 30HaM Pa3phIBHBIX HAPYIIEHWH HE MPEBBIIIAIOT MEPBBIX COTEH
METPOB.

3.4 [losge3HbIe HCKOTIAEMbIE

OCHOBHBIM TIOJIE3HBIM HCKOIA€MbIM palioHa SBJSETCS 30J0TO. M3BECTHBI
TaKke 2 MyHKTa MUHEPaIU3allid MEAU U MECTOPOKICHUE MPECHBIX BO/I.

3on0T0. BenyruHckas miomaab pacnoyiokeHa B rokHOM wactu CeBepo-
EHucCecKoro 30JI0TOHOCHOTO pailoHa B Ipeaenax TatapCcKou 30J0TOPYIHON 30HBI, K
KoTOpoi npuypoueHbl Benyrunckuii, [lanumOunckuit (nposiienue pyd. Jlopororo),
Eneno-TaBpukynbsckuii, Epynunckuii u BepxHe-EHammMMUHCKUN pyAHBIE Y3IIBI C
OnuMINuaIuHCKUM MECTOPOKIECHUEM.

B mnpenenax BengyruHCKOro pymHOro y3ia paclojioKeHO pYyIHOE IIoJe,
KOTOpPOE€ HMMEET IUIOIab OKOJIo 17 kM2 B LIEHTPAJIbHOM €r0 YacTH PACIIOJI0MXKEHA
pyaHas 30Ha BemyruHckoro MectopoxaeHus: S-o0pa3Hoi (OpMbI MPOTIHKEHHOCTHIO
OKOJO0 2,7 KM, B 3amaJHON 4YacTU HAXOJUTCA MPOSBICHUE 3amajHOE, FOKHONH —
nposiBiienue MHTepecHoe, B ceBepHOW — mposBiaeHue JIOII, B roro-soctouyHon —
nposiBiienue Crtpenka. B ceBepHOl yacTHM pyAHOrO y3jia pacloiOKE€Hbl IMYHKTBI
muHepanmm3anuu: [Ipunoposxueiii, ManoBenyruackuii 1 MajioBe1yruHCKHii-2.

IlposiBiienne 3amagHoe  pacrojoKeHO HA  3alMaJHOM  OKOHYAaHUU
MastoBeAyriHCKOTO aJlIOXTOHA. B aimoxToHe BhIAeneHa kpyTonagaromas (70 — 80°)
Ha CEBEPO-BOCTOK MHUHEpanu3oBaHHas 30Ha MomHOCThIO 10 — 40M. Copeprkanmue
Cynb(}UI0B B MUHEPAIW30BaHHOU 30HE coctaBiser 1 — 5%. Haubonee oObrunbIe:
MAPUT U APCEHONMUPUT. B HE3HAUUTENBbHBIX KOJIMYECTBAX MPUCYTCTBYIOT: CTHOHMT,
MUPPOTHH, CPaJEPUT, XaTbKOMUPUT, I>KEMCOHHUT.

IIposiiienne MHTEepecHOEe pPACIIONOKEHO B FOXKHOM YACTH PYIHOTO TOJIS.
30710TO€ OpYyIEHEHUE JIOKAJIU30BAaHO B 30HE OKBApLEBAHUS W CEPULUTHU3ALMNU IO
OTJIO)KCHMSIM ~ TIOTOPIOMCKOM  CBHUTHI B aBTOXTOHE  BOJM3M  TUIOCKOCTH
MasioBegyruackoro Hajsura. PynHble Tela MPEACTaBIEHbl OKBAPLOBAHHBIMU
MeTaleCuaHMKaMyd M METaaJieBpOJIUTaMU C YOOTOM BKparuieHHOCThIO (110 2%)
apCceHONupUTa, MUPUTA, MAPPOTUHA 51 CTUOHUTA. IIpoTsskeHHOCTH
MHMHEPATM30BAHHON 30HBI IO MPOCTHUPAHUIO COCTABISAET OKOJIO0 650 M, IO MaeHUIo —

200 M.
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IposiBiaenne JIIII pacronoxkeHo B 1,5 KM ceBepHEE OCHOBHBIX PYIHBIX TEI
MECTOPOXKJICHUS M JIOKAIM30BAHO B CEPULIMTU3UPOBAHHBIX M OKBAPLIOBAHHBIX
IIOPOJax MOTOPIOWCKON CBHUTBHI B aBTOXTOHE IIOJ IIOCKOCTBIO IOJIOIONAJAOLIErO
ManoBeayruiackoro Haasura. Cpenw METacOMAaTUTOB BbIACIEHO 4 CIENbIX
M1aCTOOOPa3HBIX PYIHBIX TeJa, 3ajeraronux Ha riryoune 15 — 100m.

IIposiBiienne Ctpesika pacnosio)KEHO B AJUIOXTOHHOM IUIACTUHE Ha IOTO-
BOCTOYHOM  (iaHre  IJIaBHOW  MUHEpaIM30BaHHON  30HBI  BegyrumHckoro
MECTOPOKJICHH. MUHEpaTn30BaHHAs 30HA IPOCIEKEHA O MPOCTUPAHUIO B IOIO-
BOCTOYHOM HAaIlpaBJICHUU 3a MOpeAeraaMu ropHoro orsojga Ha 1500 M 1o ycTes p.
Man. Begyra. B mpenenax 30HBI KyJIMCOOOpa3HO pPACHOJIOXKEHbI KPYyTOIaJarolue
JIMH30BUAHO-IUIACTOBBIE TEJa MOJHOIPOSBICHHBIX CEPUIIUTOBBIX METACOMATHUTOB
MOIITHOCTBIO 710 20 M.

IIynkT MuHepaausanuu MajloBeAyrMHCKHH NPEACTABICH KPYyTONaJaroiei
(80°) kBapueBO# KMJIOW MOIIHOCTHIO 1,5 M, 3aneraromieii cpeau METapUTMHUTOB
MOTOPIOMCKOM CBUTHI. B kuile yctaHoBieHa yOoras BKparieHHOCTh apCEHOMUPUTA,
antumonuTa u nuputa. Copepkanue 3oi0Ta B kuie coctaiser 0,6 — 1,0r/t. B
OKBapIIOBAHHBIX, JIUMOHUTU3UPOBAHHBIX W THUPUTUZUPOBAHHBIX METAPUTMHUTAX
9K30KOHTAKTa yCTAHOBJICHBI MOBBIIICHHBIC coaepkanus AS (1o 1%), Sb (1o 0,3%),
Pb (10 0,3%), Zn (mo0 0,2%) u Mo (mo 0,01%).

[ynkT munepaanzanuu MajnoBeTyruHCKHI-2 IPeICTaBIEH CBAJIOM KBaplia
C BKPAIUICHHOCTHIO apCEHOMMPHUTA U COJEPKaHUEM 30J10Ta B 7 T/T.

Hynkr munepanuzanun [IpuaopoxHbIA TPUYPOUYEH K 30HE MPOKUIKOBOTO
OKBApLIEBAaHUS U JUMOHUTH3ALUU CPEIA YIIEPOIUCTHIX CIAHUEB yIEPENCKON CBUTHI.
B xBapreBoit xuie MOIIHOCTBRIO 3 M cojaepxkanue 3osiota cocrasiset 0,13 r/T,
MbIIbsIKa 10 0,07%.

CeBepo-BocTOUHasgs 4YacTh BeayruHckod Iiomagd BXOAUT B  COCTaB
[TaHUMOWHCKOTO 30JI0TOPYIHOrO y3ia. Ha u3ydeHHON TeppUTOPHUHM PaCIIOI0KEHO
nposisieHue pyd4. Jopororo. IlposBieHue mnpeacraBiaser coOOW KBapIEBO-
KWIBHYIO 30HY CpEeAyd OTJIOKEHHH TMOTOPIOWCKOM CBUTHI, IPUYPOUYCHHYIO K
Pa3pbIBHOMY HAPYIICHUIO CEBEPO-3aAIIaIHOTO NMpOocTUpanus. KBapueBo-KuibHas 30Ha
MomHOCTEI0 10 — 20M mpocnexeHa Mo MPOCTHPAHUIO TOPHBIMU BBIPAOOTKaMH Ha
500 m.

Menab. IlepBblii NMyHKT MHUHEpAIU3alMU PACHOJIOKEH Ha JIEBOOEPEKBE P.
Benyru u mnpencraBieH KBapU-CUACPUTOBOM JKWIOW MOIIHOCTBIO 10 1,5M w
npoTsbkeHHOCThI0 10 — 15M ¢ rHe3mamMu MUPUT-XaTbKOIMMPUTOBOIO COCTaBa M
conepxkannem meau 0,1 — 4%. BTopoil pacnionoxkeH Ha npaBoM Oepery p. Benyru u
MpECTaBIIEH MPUMa3KaMu MajlaxXuTa B MeTamepreisx cBUThl KapTouku.

MaJjioBeIyIrHHCKOe  MECTOPOKIeHMe  NPEeCHBbIX  IMOA3eMHBIX  BOJ
pacmoJIoKEHO B HIXKHEM TeueHuu p. Man. Benyra. IIpoayKTHBHBIA TOPHU30OHT
MPUYPOUYCH K MHTEHCHUBHO TPEIIMHOBATHIM METaMOP()HUECKUM MOpoaaM yIeperncKon
CBUTHI B 1ojuHe peku Manast Begyra. Ha ero 1oro-BoctTouHoM (puiaHre pacioiioKeHbl
CKBa)XMHBI JEUCTBYIOIIETO BOA03a00pa, ILEHTpajibHas M CEBepo-3amajHas 4YacTH
M3YUYEHbl TpPU OIICHKE BO3MOXXHOCTU IOJYYEHHS] NEPCHEKTUBHOM MOTPEOHOCTH.
Pa3mepsl yuactka 450%330 M, riiyouHa uzyueHus 48 M.
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4 I'eosnornveckoe CTpoOeHUE MECTOPOKACHUSA

BenyruHckoe MeCTOpOXKIEHUE PaCIIONOKEHO HA Bojaopasnene pek Benyru u
Man. Benqyru B AByX KWIIOMETpax CEBEpPO-3alaJHEE UX CHUAHUS B FOKHOW YaCTH
ManoBeyruHCKOro ajuloXTOoHa. PaHee 31ech BBIAEHATIOCH ABA PYAONPOSBICHUSA —
Benyrunckoe u 3amagHoe, OJHAKO B CHUJIYy HMX HPOCTPAHCTBEHHOM OJIM30CTH,
OOLIHOCTH Ie0JIOTMYECKOr0 CTPOEHHUS, HIEHTUYHOCTH BEUIECTBEHHOI'O COCTaBa Py U
OKOJIOPYAHBIX METAaCOMAaTUTOB OHM OOBEIMHEHBl B eauHoe BenmyruHckoe
MECTOPOKJICHHE.

Pyanas 3onHa Mectopoxaenus umeeT ¢opmy jgeHTsl mupuHod 100 — 300m,
IPOTSHKEHHOCTHI0 2700 M ¥ COCTOUT U3 TPEX Pa30OIIEHHBIX CErMEHTOB: 3aIaHOTO,
uMmeroero ¢GopMy Jyru, OOpalleHHOM BBIMYKJIOCTBIO K IOTY, LEHTPaJbHOTO —
CyOUIMPOTHOTO U I0T0-BOCTOYHOTO.

B reonornueckoM  CTpOEHMM  MECTOPOXKACHUS MNPUHUMAIOT  y4acTHE
TEPPUTECHHBIE OTJIOKEHUS rOpOMIIOKCKOM, YAEPENCKOM, IIOIOPIOMCKOM,
NOTOCKYHCKOW CBUT M CBUTHl KapTOYKH, MeTaMOp(pU30BaHHBIE B YCIOBUAX
3€JIEHOCJIaHIIeBOU (DallK peruoHaJIbHOTO MeTaMopdu3Ma.

CrpatudunupoBanHbie  00pa3oBaHUS CMSTHI B CWJIBHO CXaTble [0
M30KJIMHAIBHBIX JIMHEWHbIE CKIAAKA C OJIM3BEPTUKAIBHBIM MAJEHUEM OCEBBIX
MIOBEPXHOCTEH, MECTaMH OTKJIOHSIOLIMXCS K 0Ty pexe ceBepy U kpyTbiM (70 — 90°)
[aJeHUEeM KpbUlbeB. KpbUIbs CKIIANOK OCJIOKHEHBI MEJIKOM 4YacTO HM30KIMHAIBHOU
CKJIa[4aTOCTBIO BBICIIUX MOPANKOB. lIpocTupaHue ckimagok Ha HOIro-BOCTOYHOM
(ianre pynHOro MoJsl CEBEpO-3alajHOEe, B LIEHTpPE — CyOLIMPOTHOE, Ha 3amajgHOM
¢umanre 3amaa-ceBepo-zamagHoe. B o0meM cioydae NOpocTHpaHUE — CKIIAJIOK
COOTBETCTBYET IIPOCTUPAHUIO IUIOCKOCTH HAJBUTa U, BEPOATHO, HEKOTOPBIE CKIIAIKU
o0Opa3oBanuch B mpolecce HaaBUroodpasoBaHus. IlocTpynHble pas3noMmbl ceBEpO-
BOCTOYHOI'O HAIpPaBJICHUS Pa30MBalOT MUHEPATU30BAaHHYIO 30HY Ha TPHU Pa3In4YHO
SPOAUPOBAHHBIX O0JIOKA. YPOBEHb 3PO3MOHHOTO CpE€3a PYAHBIX TEJI CHUXAECTCS B
BOCTOYHOM HAIPABJICHUU.

4.1 JIntosioro-nerporpadpuyeckass XapakTepuCcTHKa BMeIIaI0 HUX
nopoa

Ha wecropoxaeHnn BMeEWIArOMIKE MOPOABI IPEACTABICHBI OTI0XKEHUSIMHU
TOPOMIIOKCKOM, YAePEHCKON, TOTOPIOHCKON, CBUTHI KAPTOYKH, TOTOCKYHCKOUW CBUT.

I'opounoxckas ceuma (RF2Qr). OTioXeHUS CBUTHI ITUPOKO PACIPOCTPAHCHBI
B 3alaJHON M CEBEPHOW YaCTIX MECTOPOXKAECHUS, TJE CararoT siapa COJMKEHHBIX
AHTUKIIMHAIBHBIX CKIAJI0K, B IIEHTPAJIbHOM YAaCTM MMHU CJIOXKEH OTIEIbHbIN
TEKTOHMYECKU OJIOK Ha rpaHule yuacTkoB LleHTpanbublii 1 BoCcTOUHBIN.

Pa3pe3 cBuThl 01HOOOpa3eH — OT MOJOIUIBBI A0 KPOBJIM OHA CIIOKEHA CEpO-
3€JIEHBIMA  TOHKOCJIOMCTBIMU ~ CJAHLIAMU  KBapL-XJOPUT-CEPUIIMTOBOIO COCTAaBa
aJIEBPOIICIIUTOBOM pPa3MEPHOCTU. B KpoBie 3aneraror OTAEIbHBIE MAJIOMOIIHBIE
MIPOCTION METAAICBPOIMTOB M KBapIeBbIXx MeTanecdyaHukoB (10 — 20 m). MomutHocTh
cBUTHI cocTasigeT 600 M.
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CrnaHiibl KBapI-XJIOPUT-CEPUIIUTOBBIE 3eJICHbIE, 3eJIEHOBATO-CEpHIE.

Munepanpablii  coctaB: cepurut (50 —  55%), kmBapun (10 — 20%),
xKese3oMmaruesnanbHblii XinopuT (15 — 20%). AxueccopHble MHHEpasbl: MarHeTHT,
typmaiuH (1 — 3%). Crpykrypa nenujgorpaHoOiactoBasi, Jenua001acToBas,

OylacToaneBpUTOBasl, TEKCTypa  CJaHIEBaTass C  PEJIUKTOBOM  HHUTEBUJIHOU
CJIOUCTOCTHIO. 3epHa KBapia aneBputuctoil pazmepHoct (0,01 — 0,1mMm) crnararot
MYHKTUPHO-HUTEBUJIHBIE CIOMKK MOIIHOCTBIO 0,2 — 2 MM B ToHKOoYemryiyaToi (0,01
— 0- 0,07MM) XJIOpUT-CEPUIIUTOBOIM Macce.

MeTaaneBpoiauTbl — HESICHOCIOUCTBIE, YacCTO MACCHUBHBIE MOPOJbI CBETIIO-
CEpOro, 3eJICHOBATO-CEpOro IBeTa ¢ 01acTOaIeBPUTOBOM, JEMUAOIPAHOOIACTOBON
CTpYKTYypoi. MuHepanbHbIi cocTaB: kBapl — 65— 70%, monesble mmarsl (aabOUT,
oprokna3) — 3 — 5%, xjmoputr — 5 — 7%, cepumur — 20 — 25%, akiueccopHbie
MUHEpaJIbl (TYpMaJIiH, UJIbMEHUT, THTAHUT, IUPKOH) — 1 — 2%.

KBapu u mosneBble mmaThl CIaratOT OCTPOYTOJIbHbIE, M30METPUUHBIC, PEXE
oBasibHBIE 3epHa pazmepom 0,02 — 0,07mm. KBapiieBbie 3epHa HEPEIKO OKPYKEHBI
TOHKOM pereHepanoHHON KaiMoi. OKaTaHHOCTh 00JIOMKOB CpeNHsIsl, COPTUPOBKA -
xopomiasi. lleMeHT — KBapIieBbI pereHepalvoOHHbIN JUOO0 KBapIl-CEPUITUTOBBIN
IPaHOJIETH100J1aCTOBBIH.

MeranecyaHKy KBapleBble CBETJIO-CEPOT0, 3€JIEHOBATO-CEpOro I[BETa C
0JIaCTOIICAMMHUTOBOM, TpPaHOOJACTOBOM  CTPYKTYpOM H  MACCHUBHOM, PEIKO
HEOTYETIIUBO CIIOMCTON TEKCTYPOH.

MuHepanbHblii cocTaB: kBapl — /15— 85%, cepuuut — 15— 25%, akueccopHbie
MUHEpaJIbl (IUPKOH, TYpMaJuH, WIIBMEHUT, anatut, pyTui) — 1 — 2%.

OO6yIOMOYHBIN MaTepuaa XOpoIIO COPTHPOBaH, cpeaHeokaTaH. OOIOMKH
U30METPUYHOM, AUIUICOBUIHON (opmbl 3aHuMaioT 40 — 55% oObema moponbl u
CJIOXEHBI TIpeumyiecTBeHHO kBapueMm (90 — 95%), pexxe BcrpedaroTcss 00JIOMKH
KBapLUTOB M KBAapILEBbIX JKHWJ, & TaK K€ PHUIIOKIACTBl CEPBIX XJIOPUT-CEPUIIUT-
KBapleBbIX ciaHieB. OOJIOMKHA KBaplia 4acTo OKPY>KEHbI TOHKOW pereHeparmoHHON
OTOPOYKOM.

IlemenT Oa3anbHBIA, MECTaMH pPETCHEPAIMOHHBIA JICTIHIOTPAHOOIACTOBBIMH,
IpaHO0JIACTOBBIN CEPHUIIMT-KBAPIEBhIN, KBapIleBbld. B 1ieMeHTe KBapiy obOpasyer
MEJIKO3EPHUCTBII COTOBBIM arperar, MNPOMEXKYTKH MEXAY 3€pHAMHU 3alOJHEHBI
cepuutoM (10 30% OT 0OBEeMa 1IeMEHTA).

Cpenu oT0KeHU rOpOUIIOKCKOM CBUTHI 3aJIeratoT pyanbie tena 9, 10 u 13.

Yoepeiickas ceuma (RFud). OrinoxeHus CBUTBI IIUPOKO pa3BHTHI B
LHEHTPAJIbHON U BOCTOYHOM YaCTSIX PYAHOTO IMOJISI MECTOPOKICHUS.

B cocTaBe nusicneyoepeiickoii nooceumsr (RF2udy) BBRIICIAIOTCS 1B MAYKH:
HwkHSS (100 — 150M) puTmMuTOHIHAS ¥ BEpXHSSI MOHOTOHHAs MertamnenuroBas (150
— 200M). OTno)eHUsT TIOJICBUTHI IIMPOKO PAa3BUTHI B MpeEJeiaxX y4aCcTKOB 3ama HbIi
u IIpomexyTouHBbIN, a TaK )K€ B CEBEPHOM, 3aMAaJHOM M BOCTOYHOM YaCTIX ydacTKa
llenTpanbHbli, TH€ clIaralOT KpbUlbd W fA/Ipa CUHKJIMHAJIBHBIX CKIAJOK H
KapTupyroTcst B Buje JieHT mumpuHo 100 — 300 M B 0oOpamiIeHHH OTIIOKCHHMA
ropOMJIOKCKOM CBUTHL. B moj0IIBE MOACBUTHI BBIACISAETCS TOPU3OHT KapOOHATHO-
KPEMHHUCTBIX KOHKPEIHH ¢ TeKCTypor "Conin con'. MonHOCTh HIKHEYIEPEHCKON
noacBUTHI cocTaBirsieT 400 m.
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OTnoxkeHUsT HUKHEN NMaYKd OTKapTUPOBaHbI B BUJE CyONapajieNIbHbIX MOJIOC
CyOILIIMPOTHOTO U CEeBEpO-3ama HOro HanpapieHus mupuHoit 100 — 150M B npenenax
Y4aCcTKOB 3anaasHslid, [IpoMexyToOUHBINA U, 4aCTUYHO, LIeHTpanbHbIA U NPEICTABICHBI
TEMHO-CEPBhIMU, YEPHBIMHU YTIAECPOIUCTHIMU KBAPI-XJIOPUT-CEPULIUTOBBIMU CIIAHIIAMU
C MHOTOYMCIEHHBIMU cBeTiOo-cepbiMu mpociosmu (0,1 — 8mm) KBapueBbIX
MeTaaleBpUToB (MeTapuTmMuTamu). KonuuecTBO W MOIIHOCTh — aJ€BPUTOBBIX
npocioek B Hu3ax madku coctasisieT 30 — 40% oObema mpu MOIIHOCTH 10 8 MM.
BBepx 1o pa3pe3y MOIIHOCTh aJIEBPUTOBBIX MPOCIOEK MOCTENEHHO YMEHbBIIAETCS 10
0,2 - 1mm, a ux koauyecTBo cHUkaetcs A0 10 — 20%. B kpoBie mauku 3ajierairoT
TEMHO-CEPbIC METANEIUTHI ¢ eTMHUYHBIME (1 — 2%) aJeBPpUTOBBIMH CIIOMKAMHU.

VYrepoiucTo-XJ0pUT-CEPULIMTOBBIE  CIAHIBI  TOHKO-, MapajyielbHO- U
BOJIHUCTOCJIAHIIEBATBIE MOPOJbI TEMHO-CEPOro, YEPHOTO I[BETA C JIEMUA00IaCTOBON
CTPYKTYpPOH, CJOXEHHble CyOnapajielbHO OpPUEHTUPOBAHHBIMU  YEIIyWKaMu
cepuruta (65 — 75%) wu xmoputa (10 — 15%) pasmepom 0,005 — 0,03mwm,
HACBIIIEHHBIX IO MJIOCKOCTSM CIAWHOCTH MbUIEBATHIM YTJIEPOAUCTHIM BEIIECTBOM (2
— 3%). 3epua xBapma (10 — 15%) pasmepom 0,007 — 0,04MMm paBHOMEPHO
pacnpeneneHsl B Tmopoje. AKIECCOpHble MHHepaibl (LIMPKOH, amaTUT, TrpaHarT,
WIBMEHUT, TypMasiuH) — 1 — 2%.

B meraputmuTax aneBpUTOBBIE CIONMKH CIOXKEHBI TOHKO3epHUCTHIM (0,01 —
0,06mm) kBapiem (80 — 90%) ¢ mpUMECHI0 XJIOPUTA U CEPULINTA.

OTOXKEHUSIMU BEpXHEW MAYKHU CIIOXKEHBI Spa CUHKIMHAIBHBIX CKIIAJIOK Ha
yuyactkax 3amagubiid, [Ipomexytounsii u  IleHTtpansHbiil.  [IpencraBieHbl
MOHOTOHHBIMH YE€PHBIMH, TEMHO-CEPBIMH  YTIIEPOIUCTO-XJIOPUT-CEPUIIUTOBBIMU
cimannamu. Crnaniel Tonkodemyiyateie (0,005 — 0,03mm) cepuniurossie (65 — 75%)
¢ npuMecbto xjoputa (10 — 15%), ToHkogucnepcHOro yriaepoauctoro Bemectna (1 —
3%), paccesHHbIX 3€peH ayTureHHoro kBapua (15 — 17%), nupkoHa, amatura,
WIbBMEHUTA ¥ TypMalnHa. B HUX cropaguyeckd BCTPEYAIOTCS €AMHUYHBIE TOHKHE
(monmu MM) CBETJIO-CEphI€ aJEBPUTOBBIC MPOCIOUKH, CIOKEHHBIE W30METPUYHBIMU
3epHamu kBapia pazmepom (0,007 — 0,04mm).

OTnoxeHus NOACBUTHI BMEIIAIOT pyaHoe Teno 1, 1a, 9 — 11.

OtnoxxeHust cpeoneyoepeiickoii. nooceumst (RF2udz) pacrpoctpaneHbl B
CEBEPO-BOCTOYHON M FOKHOM YACTAX PYIHOrO MOJISA, [J€ CIararoT siapa U KpbUIbs
CUHKJIMHAJIBHBIX CKIaJ0K. MOUTHOCTh CpeHEeyAepercKor MoacBUTHI cocTasisieT 600
M.

[logcButa crnokeHa TOHKOJIMCTOBATBIMM U MOJOCYATBIMU  3€JICHBIMH,
3€JICHOBATO-CEPhIMU  KBapI[-XJIOPUT-CEPUILIUTOBBIMU, PEXKE  KEITOBATO-CEPHIMU
KapOOHATCOACPKAITUMU CITAHIIAMH (METaIeITUTaMu ).

Mumnepanbnbiii coctas: ximoput — 20— 30%, cepurut — 50— 60%, xBapiy — 10—
15%, kapOoHat (aHkeput, cuaepuT) A0 5%, akilecCOpHble MUHEpaibl (MIBMEHHUT,
pytun, marHetut, amatut) — 1 — 3%. Ctpykrypa mopojn Jenuao0iacToBas ¢
AJEeMEHTaMH  TpaHojienuao0nacToBoil, mnopdupodmactoBoir. I[lo  cTpykTypHO-
TEKCTYPHbIM OCOOEHHOCTSIM BBIIENIAETCS JIBE€ OCHOBHBIE Pa3HOBUJHOCTH CIAHLEB:
TOHKO-I1apaJuieJIbHOCIIaHIIeBaThIe, HESICHOCIOUCTBIE U Tojiocuathie. s mocieqHux
TUTIAYHBIM SBJISIETCS YepenoBaHne TOHKUX (I — 2 MM) TEMHO-3€JI€HBIX XJIOPUTOBBIX
CJIOWKOB ¢ Oonee mmpokumu (15 — 25MM) cBETII0-3€7I€HBIMH XJIOPUT-CEPUITUTOBBIMA
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U KBapl-XJOPUT-CEPUIIUTOBLIX. ['paHUIBI MEXIy CIOHKaMU pE3Kue, YETKHE.
HesicHocnoucTele cnaHIbl TOHKO-IapajuIeIbHOCIAHIIEBAThIE, BOJIHUCTOCIAHIEBATHIE,
CJIOKEHBI CyOmapajieIbHO-OPUCHTUPOBAHHBIMU YEIIYWKAMHU XJIOpUTAa U CEPUIIUTA
pazmepom 0,03 — 0,05 mm. MI30MeTprUHEBIE, peke yriaoBaThle 3€pHa KBapla pa3MepOM
0,05 — 0,0/MM paBHOMEpPHO paccesHbl B NOpPOJAE, MHOTJAa KOHIEHTPUPYIOTCS B
MyHKTUPHBIE, BOJIOCOBUIHBIE CIOUKH.

B xapGonaTtcoaepxamux pasHocTsax Menkokpuctamumaeckuid (0,05 — 0,07mm)
AHKEPUT U CUJICPUT PABHOMEPHO paccestHbl B Macce, pexe o0pa3yroT Tonkue (1 — 2
MM) noj10cku. [Ipu BeIBETpUBaHUU MOPOJ B IEPBOM CiIydae 00pa3yroTcsi 000XpEeHHBIC
Mophl, a BO BTOPOM — OypoBaThle MOJOCKH. MHOrma B ciaHIax OTMEUYaroTCs
HeMHorouuciieHnbie (110 1%) nopdupobiacTel aHkepuTa pazmepom 10 1 — 1,5mm.

Cpenu claHieB TMOJCBUTHI BCTPEUAIOTCS TOPU3OHTHI C aHKEPUTOBBIMU
KOHKPELHSIMH CO CTpykTypamu "con in con', momrHocthio 8 — 11m. Konkpenun
pasmepamu 10 7x20 cM UMEIOT AJUIMIICOBUIHYIO, MHOT/Ia TUCKOBUHYIO dopmy. Ha
(doHE OKpYKAIOIINX CEPO-3E€JICHBIX MOPOJI BBIACISIOTCS KEJITOBATO-0ypOoil OKpacKou
Y OTUYETIIMBOU 3€PHUCTOCTHIO.

OTnoxxeHus 8epxHeyoepeiicKoll nooceumul (RF2uds) HTUPOKO
pacrpocTpaHeHbl B BOCTOYHOMW YacTH PYJHOTO TMOJsA, TJe CcllaralT sapa
AHTUKIIMHAIBHBIX CKJIAJIOK. B pa3pese moacBUTHI MpeolialaldT TEMHO-CEpHIE,
YepHbIE YTJIEPOIUCTHIE CIIAHIBI XJIOPUT-KBAPI-CEPUIIMTOBOIO cocTaBa. CraHIlbl
cocrosT u3 Tokouernryiigaroro (0,0005 — 0,005mm) arperara cepunura (60 — 80%),
xaoputa (5 — 10%), kBapua (10 — 20%) u yraepomuctoro BemectBa (2 — 3%).
AKI1lecCOpHbIE MMHEpAJbl: MHUPUT, WIBMEHUT, TpaHaT, UUPKOH, TypMajuH, PYTHII,
MOHAIIUT. AJIEBPUTUCTBIA MaTepuasl OObIYHO OOpa3yeT HUTEBHUIHbBIE Pa3pO3HEHHBIE
npociion. B BepxHe#l dacTu pas3pesa MmojcBUTHI Bhiensercs mauka (60 — 100m)
TEMHO-CEpPhIX METANeIUTOB ¢ TOHKUMHU (1 — 3 MM) CBETIIO-CEPhIMH JTHH30BUIHBIMH
aJ€BPUTOBBIMU TIPOCIOSIMH, cocTaBisiromuMu 10 10% oObema M coaepkKamuMmu
HE3HAYUTENBHYIO MPUMECHh >KEJIE3UCThIX KapOOHATOB; MPU BBHIBETPUBAHUHU TOPOJA
npuoOperaer OypoBaTyl0 OKpackKy. MOIIHOCTh BEPXHEYACPEUCKON ITOJCBUTHI
coctanisier 600 M. Cpean OTIOKEHUHN MOACBUTHI 3aJIETAIOT pyJAHbIE Tena 2, 3, u 5.

Iozopwiickaa ceuma (RF2pQ). OTiI0XEeHHS IOTOPIOHCKON CBHUTHI IIHPOKO
pactipocTpaneHbl Ha yyacTkax FOro-BocTounsiii 1 BocTOuHBIN, T€ clararoT sapo
CKAThIX JIMHEWHBIX CUHKIMHAIBHBIX CKIaJ0K. OHHM NpPenCcTaBI€Hbl XJOPHT-
CEpULMTOBBIMU CJIAHIIAMU (METAleIuTaMH), PUTMUYHO MEPECIauBAIOIIUMHUC C
METaaJIeBpOJIUTaMU W MeTanecyaHukaMud. OOJOMOYHBIE U TJIIMHHUCTBIE Pa3HOCTH
o0pa3yloT  JABY4YICHHBIE TPAHCTPECCHBHBIC, TPATAIMOHHO-CIOWCTBIE  PHUTMBI
MICAMMUTO-TIEINTOBOTO U  aJ€BPO-NEJIUTOBOTO COCTAaBa. BBIAENSIOTCS PUTMBI
torkocnoucteie (0,1 — 0,2cm), psagossie (0,5 — 1,0cm), mmpoxociouctsie (2 — 5 cm)
u rpy6ocnoucteie (10 — 20cm). CriouctocTh nMapauienbHasi, HHOT/IA JTHH30BHUIHAS, C
pa3yBaMH M TI€peMblYKaMH. B Tojie MeTapuTMUTOB MOTOPKOMCKON CBUTHI
BBIJICJISIIOTCSL  BHEPUTMOBBIE  mpociion (1o 10 M)  MenIKo-CpeaHE3epHUCTBIX
necyaHukoB. KoanyecTBO U MOITHOCTD MPOCIOEB METANECYaHUKOB BO3PACTaET BBEPX
o pazpe3y. MOIHOCTh NOTOPIOMCKOM CBUTHI cocTaBisieT 1200 wm.

CnaHibl  XJIOPUT-CEPULIUTOBBIE TOHKO CIIOMCTBIE TEMHO-CEpbIE, TEMHO-
3esieHoBaTO-cepble. CIOMCTOCTh MOPObI O0YCIIOBIIEHA YepegoBaHueM TOHKUX (1 —
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11,5¢M) 1 HUTEBUAHBIX (10 1 MM) CIIOMKOB, FPYNIIUPYIOMIKUXCA B cepuu. B HuKHEN
YacTH CIIOMKOB NIpeo0siaiaeT ajJeBpUTOBBIM MaTepuall, B BEpXHEH — IIMHHUCTBIA C
MOCTEMEHHBIM MEPEXOI0M.

Munepanbhbiii coctaB: kBapl 25 — 40%, cepuuur 40 — 50%, xnoput 5 — 10%,
aKIECCOPHBbIC MHUHEpabl — IUPKOH, TypMaJHH, JIeWKOKCceH, wibMeHUT (1 — 3%).
CrpykTypa OnactoajeBpuTOBas, 0JIacTOAJIEBPOIEIUTOBAs, TEKCTypa — CJIOUCTas.
O610MOYHBIN MaTepHasl PEACTABICH U30METPUUHBIMU YTJIOBATHIMU HEOKAaTaHHBIMU
3epHaMu kBapua pasmepoMm 0,03 MM, CHEMEHTHPOBAHHBIMU TOHKOYEHTYHYaThIM
XJIOPUT-CEPUIIMTOBBIM arperatoM. AJIEBPUTOBBIA MaTepuaa cjaraeT OTHEJIbHbIC
4acTo OyAJMHUPOBAHHBIE U PA3IMH30BAHHBIC CIOWKU TMEPEMEHHOM MOITHOCTH C
U3BWINCTBIMU  TPAaHUIIAMU WM  CllaraeT HIKHUE YacTU  T'PaJAIllMOHHBIX
aJICBPONEIIUTOBBIX CIIOUKOB.

CrnaHIlbl CEpUIIMT-KBAPIIEBBIE YTIJIEPOIUCTHIE PUTMUYHOCIOUCTBIE HMEIOT
CEpyl0, CBETJIO-3€JIEHOBATO-CEPYI0 10 TeMHO-cepoil okpacky. CTpykTypa mopon
OJlactoaneBpuTOBas, OiacroaneBporneauToBas. MuHepanbHbIi coctaB: kBapi — 40 —
50%, cepurut — 35 — 40%, xnoput — 5 — 10%, nnaruoknas no 5%, yriaepoaucroe
BemectBo — 2 — 3% , akieccopHble MUHEpabl (IIUPKOH, TypMaJdH, WJIBMEHHT,
nerikokceH) — 2 — 3%.

OcHoBaHus CJIOMKOB CJI0KEHBI KBapIIeBbIM MaTepuaIoM C
HEMHOTOYHCIICHHBIMM 3€pHAaMM IUIATMOKJIAa3a aJIeBPUTOBOW, peXe ICaMMUTOBOM
pa3MepHOCTH, Jalieeé BBEpPX IO pa3pe3y pa3MEepHOCTh OOJIOMOYHOIO MaTepuasa
NOCTENEHHO YMEHBIIAETCSA, YBEJIWYMBAETCS KOJUYECTBO CEPULINTA, XJIOpUTA U
TOHKOAUCIIEPCHOTO YTJIEPOAMCTOr0 MaTepuana. B KpoBie CIOMKOB 3alleraroT
YIIEPOIUCTO-XJIOPUT-CEPULINTOBBIE U YIVIEPOAUCTO-CEPULIUTOBBIE  CIIAHILIBI
(MeTanenuThI).

MertaaneBpoauThl — NOPOJIbI CEPOT0, TEMHO-CEPOI0 [[BETa MHOT1a 3€JI€HOBATO-
ceporo 1MmBeTra C OJaCTOAJIECBPUTOBOM CTPYKTYpOH U PEIHUKTOBOH CIOHCTOM
TEKCTYPOMU.

MunepanbHbiii cocTaB: kBapi — 65— 70%, ansbur — 3 — 5%, opTokiaz — 2 —
3%, xmopur — 3 — 5%, cepurutr — 20 — 25%, kampmut 1m0 1%, yriiepogucToe
BemectBo — 1 — 2%, akueccopHble MHHEpaNibl (TypMaluH, WIBMEHUT, TUTAHUT,
upkoH) — 1 — 2%.

OxkaTtaHHOCTh OOJIOMOYHOTO MaTepHalia CpPEeAHssi, COPTUPOBKA — XOpOIas.
3epHa KBapiia u mojeBbix mmnatoB pazmepom 0,02 — 0,07MM UMEIOT OCTPOYTOJIBHYIO,
M30METPUYHYIO pexe OBalbHYI0 (opmy. KBapueswsie 3epHa HEpPEaKO OKPYKECHBI
TOHKOM pEreHEPallMOHHON KaMOM.

[emeHnT KBapLEBbIN pEreHepavOHHbIN, CEpULIMT-KBAPLIEBbIN
IPAHOJIECNINUI00IACTOBBIN ¢ HE3HAUYUTENIbHOW MPUMECHIO YIIIEPOJUCTOrO BEIIECTBA U
MHOTI/1a KapOOHATOB.

MeranecuaHuky KBapIeBbIE, PEKE MOJIEBOIINAT-KBAPIEBLIE - TPYOOCIOUCTEHIE,
KOCOJIMH30BUHOCJIOUCTBIE MEIKO-CPEIHE3EPHUCTBIE TOPOABI CEPOro, 3€JIEHOBATO-
ceporo IBeTa ¢ 0JacCTONCAMMHUTOBOM, IpaHOOIACTOBOM CTPYKTYpoil. MuHepaabHbIN
cocTaB: kBapi, — 75— 85%, cepurut — 20 — 25%, oproknas mo 7%, xioput g0 5%,
KaJIbIUT — A0 1%, akuieccopHble MUHEpaibl (HIUPKOH, TYPMaJIUH, UJIbMEHUT, allaTuT,
pytmin) — 1 — 2%.
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O610MOUYHBIN MaTepuand XOpOIIO COPTUPOBaH, cpeaHeokartaH. (OOIOMKH
IapPOBUHOM, SIIJTUIICOBUIHOM, YIJIOIEHHO-3JUIUIICOBUIHON (hopmbl 3aHUMAIOT 40 —
55% oObeMa moposl u cinoxeHbl kBapueMm (90 — 95%) u kBapuutamu (5 — 10%),
BCTPEUAIOTCS TaK K€ PHUIIOKIACTBl YIJIEPOJUCTHIX CEPULIMT-KBAPIEBBIX CIAHIIECB
pasmepom J10 2 — 3 CM.

LemenT 0a3albHbIH, pereHepaluoOHHbIN JIEU 0T PAHOOIACTOBBIM,
IpaHo0JIaCTOBBIM  CEpPUIIMT-KBAPLEBbIN, XJIOPUT-CEpULIUT-KBapLeBblid. Ksapu B
IIEMEHTE cJlaraeT COTOBBIM arperar, MPOMEKYTKH MEXKIY KOTOPHIMHU 3aIlOJIHCHBI
cepuiutoMm, xsoputom (110 30% ot oObeMa niemenTa) u KaabuuToMm (1%).

OT0xeHHs CBUTHI BMEIIAIOT PyAHbIC Tena 7 — 8.

Ceuma xkapmouxku (RF2Kr). OTioxXeHusI CBUTBHI MOJIB3YIOTCS OTPaHUYCHHBIM
pacrpoCcTpaHEeHUEM U OTKapTUPOBaHbI B BHjE y3koil mojiockl (50 — 200M) B 103)kHOMU
YaCTHU PYIHOTO TOJISI MECTOPOXKICHUSI B TEKTOHUUECKUX TIJIACTUHAX, 3aKAThIX MEXTY
JByMsI BETBAMHM MaslOBeIyTHHCKOTO HajBura. B mpeaenax MIacTUHBI OTIIOKEHUS
onpokuHyThl U KpyTo (70 — 80°) magaroT Ha ceBep MO OTIOXKEHHUS MOTOPIOMCKOM
cBUThl. CBHUTA CJI0KE€HA 3€JIEHO-CEPhIMU, TOTy00BaTO-CEPhIMU, BUIITHEBBIMU, CEPHIMU
CEPUIIUTOBBIMHU,  XJIOPUT-CEPUITUTOBBIMHU,  XJIOPUT-TUIPOCIIOAUCTBIMU, HMHOTIA
KapOOHATCOACPKATUMU CJIaHIIaMH, MeTaMepressiMu, KPUCTAIITHYECKUMU
U3BECTHSKAMU W U3BECTKOBUCTHIMU XJIOPUT-CEPUIIUTOBBIMU clIaHIaMu. [loposisl
OPEUMYIIECTBEHHO HMMEIOT MECTPYH IMOJOCYATYK) OKpPAacKy 3a CuYeT TOHKOIO
yepenoBanusi (2 — 10MM) 3eseHBIX, JUIOBBIX, KpPAaCHOBATHIX, OPAHKEBBIX,
roixy0oBaTo-cephIX U CcepbIX npociioeB. Berpewarorest ciou (1 — 2M) u mauku (10
50 M) MacCUBHBIX 3€JI€HBIX, TOIYOOBATHIX MU CEPHIX MIMHUCTHIX KPUCTALINYECKUX
U3BECTHSAKOB. MomHoCTh cBUTHI IpeBbimaet 700 m.

ITomockyickaa ceuma (RF3pt). OTIOXKEHUS TOTOCKYHCKOW CBHUTBI B
npeaenax pyJHOro TOJs MOJb3YIOTCA OrPAHUYEHHBIM  pacCIpOCTpaHEHUE U
IPOCIIeKEHBI B BHjIe y3Koi mosiockl (100 — 250M) B 105)KHOM | 10T0-3aIMaIHONU YacTIX
pyadoro moJist. I[lpeacraBieHbl MOHOTOHHOW TOJIIIEA YEPHBIX, TEMHO-CEPBIX H
3€JICHOBATO-TEMHO-CEPBIX  YIJIEPOJUCTO-XJIOPUT-CEPUIIUTOBBIX  XJIOPUTOUIHBIX
cinaHueB. MoOUHOCTh CBUTHI cocTaBiigeT okosio 1000 m.

CrnaHlbl TOHKOCJIAHUEBATHIE, YAaCTO IIMPOKOCIOUCTBIE C 3aHO3UCTHIM
HU3JI0MOM, OJ1acTOaIEBPOIIECIUTOBOM, JICTU001aCTOBOM, MeCTaMU
mop¢upo0IacTOBOM CTPYKTYPOH.

MuHepalbHbI COCTaB: CepHUIHT, ruapocepunut — 60 — 70%, xmoput — 5 —
15%, xBapu 10 20%, xmoputoun 1o 15%, ankeput 10 3%, yraepoaucToe BEMECTBO —
1 — 3%, akmeccopHbie MUHEpAJBI (TUPHUT, TYPMaIUH, pyTHI, anmatut) — 1 — 2%.

JnuaHonpuzMaTtudeckue nopdupobnactel xjoputonaa pazmepom o 0,4 mm
cnaratoT 10 5% oObeMa MOpoJbl OPUEHTUPOBAHBI COTJIACHO CJIAHIEBATOCTH U
HampaBlieHHsl KiuBaxa. (OCHOBHasi Macca CJAHIEB CI0KEHAa TOHKOJIMUCTOBATHIM
XJIOPUT-CEPULIUTOBBIM arperarom, MPOKpaIIEHHbIM TOHKOJIUCTIEPCHBIM
YIJIEPOAUCTHIM BEIIECTBOM C MIOJbYaTHIMU KPUCTANIAMU XJIOPUTOMJA U UX
CHOMOBUIHBIMU CPOCTKAMH, OPUEHTUPOBAHHBIE COTJIIACHO CJIAHIIEBATOCTH.
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4.2 CTPyKTYpa MeCTOPOXKJACHUS

B pernoHanbHOM OTHOIIEHUH MECTOPOKICHUE MPUYPOUECHO K IOKHOMY
MEPUKINHAIBHOMY 3aMBIKAHUIO KPYMHOTO AHTHKJIMHAIBHOIO BBICTYyHA MOPOJ
CYXONHUTCKOM cepuu B  cocTaBe  Opaxu(OpMHO-CKIAAYaTOM  CTPYKTYPBHI,
OoObEeUHSIONEH M30METPUYHBIE U JIMHEWHbIE aHTUKIWMHAIU: Begyrunckyio,
bepesosckyto, pyd. Tuxoro u pyd. [Banuate IlepBoro. OOiiee mpoctupaHue moss
Opaxu(opMHON CKJIaUaTOCTH CEBEpPO-CeBepo-3amagHoe Mo azumyty 345°. Ot
IrPaHUTOMAOB  YHPUMOMHCKOrO  MaccuBa M JIMHEHMHBIX  aHTUKJIMHAJIECH
(ITanumOuHCKOM HA BOCcTOKe U YanOyXTHMHCKOW Ha 3amaje) pyJaoHOCHas
OpaxupopMHO-CKIIa4yaTasi CTPYKTypa OTAENSIETCS CUHKIMHAISAMHU BalBaHIMHCKOM,
Cpenne-Benyrunckoii u pyd. Becenoro.

PaspeiBabiMu HapymieHusimu C3 (330 — 340°) u CB nanpasienuii (45 — 65°)
chopmMupoBaHO OJIOKOBOE CTpOEHHUE MOt Opaxu@opMHOM CKIaTIaTOCTH.

brnaronpusitHbie  yCIOBUSL 11 JIBIKCHHUS PYJOHOCHBIX pPacTBOPOB U
PYIOOTJIOKEHHS] CO3[aHbl B pE3yJbTAaT€ YJAyHOTO COYETAaHUsA IUIMKATUBHBIX H
JTU3BIOHKTUBHBIX JUCIOKAIUM MPEeAPYJTHOrO JTamna CTAaHOBJICHUS CTPYKTYyphl. B
npeaenax  MECTOPOXISHUS  Pa3BUThl TPHU  OCHOBHBIX  KPYITHBIX  CHUCTEMBI
TU3BIOHKTUBOB, MPEACTABICHHBIX COPOCO-CIABUTaMH CEBEPO-3aMaJHOr0 U B30pPOCO-
CABUTAaMHU  CEBEPO-BOCTOYHOIO MPOCTUPAHUA B COUYETAHUM C  CUCTEMOU
MEXKIIJIACTOBBIX CPhIBOB. IlepBbie IBE CHCTEMBI SIBISIOTCS COCKJIAMYaThIMU CPbIBAMHU
npu  CyOBepTHKAJIbHOW  OPUEHTHUPOBKE  OCH  HAWOONBIIET0  PaCTSKEHUS,
ONpeNeNuBIIeH 3aneranue pynHbix Ten. @opMupoBaHHE MEXKIUIACTOBBIX CPHIBOB U
COMPOBOXKJAIOIIUX  HMX 30H OpeKuupoBaHUS M  Pa3yIJIOTHEHHS  OBbLIO
CIIPOBOIIMPOBAHO, B CBOIO ouepeib, (POPMUPOBAHUEM HAJIOXKEHHOM CKIIag4aTocTu 4
NOpSIIKA, OCJOXKHAIOUIEH BHYTPEHHEE CTPOCHHE CTPYKTYpbl W HMEIOLIEH
cyOMepuaNOHaIbHOE TIPOCTUPAHUE OCEBOM TITIOCKOCTH.

B Ka4eCTBE PYAOBMEIIAIOIEH CTPYKTYPBI MpEAIIEeCTBEHHUKAM U
paccMaTpUBAINCh  30HbI ~ MUJIOHUTU3ALMUM, 3aJICYEHHBIE  METACOMATUYECKOU
MEPEKPUCTAIN3ANMEH  MOPON000Pa3yIOMUX  MHUHEPAIOB W CYJIb(PUIAHO-
BKpAIUICHHBIMU HOBOOOpPA30BaHUSIMHU, YTO, HE COBCEM KOPPEKTHO U MPOTUBOPEUYUT
moJieBbIM HaOmoeHUsAIM. OOIIEN3BECTHO, YTO MUJIOHUTHI (DPOPMUPYIOTCS B YCIOBHUAX
CKaTUsl U B MPOLIECCE UX CTAHOBICHHUS OOBEKTUBHO HE MOT'YT BO3HUKHYThH YCJIOBUS
JUI LMPKYJISIOAA PYIOHOCHBIX pacTBOpPOoB. Kpome Toro, B mpouecce reoiorndyeckon
JOKYMEHTAllMM MPaKTHUYECKU BCEX CKBAXKUH, MEPECEKAIOIIUX PYAHYIO 30HY, YETKO
chOpMYIHPOBAaHO AaHAJIOTUYHOE C HEKOTOPHIMH BapHAIUSMHU, 3aBHCSIIUMH OT
MHTCHCUBHOCTH  TEKTOHMYECKON  MpOpabOTKH, CTPOCHHE  PYyIOBMEINAIONIEH
CTPYKTYpHI.

PynoBMmemaroniasi cTpykTypa MHTEPHPETUPYETCS KaK 30HA Pa3yIJIOTHEHHBIX
OpeKunii, OCIOXKHSIOMINX MPUKOHTAKTOBYIO OOJACTh MOTOPIOWCKON W yIepercKoin
ceutr. OHa cdopMupoBanach Kak KOMIIEHCAIIMOHHAs CTPYKTYpa, COMpPSIKEHHas C
30HOM CXKaTusl, 3aHUMAIOIIEH FOKHYIO 4acTh BeayrmHCkoW OJIOK — aHTUKJIMHAJU.
3o0Ha cxatus GUKCUPYETCS IO BBICOKOOAPHUUYECKON accolManuu OMOTUT+HXITIOPUTOM/T
B METAIeJINTaX NOTOPIOHNCKON CBUTHI.
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OO6pamaer Ha ceOsi BHMMaHuE (eKCypooOpa3HOe MPOCTUpaHUE MOPOJA B
npeaenax MECTOPOKICHHUS, SBIISIIOIIECECS CIECICTBUEM OCIOKHAIOMMX AUCIOKALUN
cyOMepuanOHanbHOro  npoctupanus. Ilpy 3ToM  Hambonee MPOAYKTUBHOE
opyleHeHue (pynnble Tena 1 u 9) npuypoueHo K UX 0CeBbIM YacTaM. Ha Kppuibsax xe
CTPYKTYpP OpYJE€HEHHUE MMOCTENEHHO MO0 PE3KO 3aTyXaeT.

[locTpyaHbld ~ TEKTOHMYECKHMH  ATam  MpoOsBIEH B (OPMUPOBAHUU
HEMHMHEPAIN30BAHHBIX Pa3pbIBHBIX JMCIOKALWN, CEKYLIIUX, NHOTA CO CMEIICHHUEM,
PYAOHOCHBIM  CTPYKTYpPHBIA KOMIUIEKC, a TakXe€ 30H [PHUPA3IOMHOTO U
KPEHYJISLUOHHOIO KIMBaXa.

JIN3BbIOHKTUBBI CEBEPO-BOCTOYHOTO M CEBEPO-3aMaJHOTO MPOCTUPAHUS CEKYT
PYIHOE MOJIE MECTOPOKICHUS M YXOIAT 3a €ro mpeaesbl. B KepHEe CKBaXXMH OHH
OpECTAaBIEHbl TJIWHKOW TPEHHUS C PEAKMMU OOJOMKaMU BMEILAIOMIKUX TOPO/I.
MoniHocTe uX BappupyeT B mupokux npenenax or 0,2 no 20 m. Mx 3apoxneHue
CBA3aHO CO CKJIAJYaTbIM 3TaloM, B IMOCTPYAHOE BpPEMS NPOUCXOAWIO JHUIIb HX
nonHoBiaeHue. Haumbonee mokazaTeNbHBIM OPUMEPOM  SIBISIETCS  CMEIEHUE
HapylIeHUEM 30HBI PYJOHOCHBIX METAaCOMATUTOB Mo ckB. 18 Ha rmyOoune 50,3 Mm.
31ech pa3phlB MOPEACTABICH TJMHKOW TpeHuss B WHTepBaie jiauHoM | M. B
OKpYXaIOIMX TopoAax HaOMoaeTcs Oomepsomas TPeuMHOBATOCTh, 3epKaja
CKOJIbKEHHMSI, 30HbI U3JI0Ma, KIMBaX U roppupoBka cianues. [loBcemecTHO KpymHbIE
HapyIICHUS] COMPOBOXKIAIOTCS MaykamMH OYIAMHUPOBAHHBIX CIIAHIIEB, 0Opa3oBaHUE
KOTOPBIX CBSI3aHO C OYyIJWHUPOBAHUEM XJIOPUTOBBIX CJIOWKOB B 30HE BIIMSHUS
TEKTOHMYECKUX HapyueHuil. Momnocts ux gocturaet 100 m.

[Iprpa3nomMHbIN KIMBaX IPOSIBIEH B BUAE MUKPOIOABUKEK 110 TOBEPXHOCTIM
KJIUBa)xa, MpeoOpa3yrommux MEpPBOHAYANBHBIM TEKCTYpHBIM y30p MOpOI C
oOpa3oBaHWeM CTYIIGHUaTOM IUIOMYAaTOCTM W MHKpocMmenleHuid.  Hepemko
(GUKCUPYIOTCS Tak)Ke TMHPUTOBBIE MPOXKUIIKUA, CMEIIAeMble BJOJIb IJIOCKOCTEH
MOJIOCYaTOCTH € (OPMHUPOBAHMEM  CTYNEHYATOM  TEKCTYyphl  (MEXKCIOeBOE
CKoJbkeHune). Mopdomornyeckue OCOOCHHOCTH, pPAa3IMH30BAHUE TMOPOIBI IO
IIOBEPXHOCTSIM KJIMBAXa MPOSIBISIIOTCS B MEPEKPUCTATUIM3ALMNA CEPULIUTA U XIJIOPUTA.
IToBepXHOCTH KJIMBa)Xa MPEPBIBUCTO-IIYHKTUPHbIE W HMEIOT CyONapauieIbHYyIO
OpueHTUPOBKY. [Ipupa3nomHblii KiIuBaxX B30pOCOB cHOpPMHpPOBAaH B YCJIOBUAX
CKaTHsl, COPOCOB — B YCIIOBUSX PACTSIKEHHUS.

KpeHyasIMOHHBIN  KIMBaXX  XapaKTepU3yeTcsl  TECHO  COJNMKEHHBIMU
KJINBa)KHBIMU JIOMEHAMU, MEXIY KOTOPBIMHU 3a)KaTbl TOHKHE IIJJACTUHKHU IOPOJBI C
BOJIHUCTBIM, MEJIKOIUIONYAThIM, 3UTr3aroo0pasHsiM paccioeHrneM. OH BKJIIOYAET JIBE
TE€HEepalun PacCIOCHUs, PACIIOJIOKEHHBIE IO YIJIOM APYT K APYTY.

4.3 XapakTepuCTUKAa PYAHBIX TeJ

B nacrosimee Bpemsi Ha BeAyTMHCKOM MECTOPOKAEHHUM BBIJICIIEHO 26 PYIHBIX
TeJI, PacIoJIOKEHHBIX HAa 5 y4acTKax.

PynHple Tema He MMEIOT OTUYETIUBBIX T'€OJIOTHYSCKUX TPAHMI] M BBIACTSIOTCS
JUIIb N0 pe3ylibTaraMm ornpoboBanus. HecMmoTps Ha 310 B moustue "pyaHoe Teno"
MOKET OBITh 3aJI0’KEH BITOJIHE KOHKPETHBIA T'€OJIOTHYECKUN CMBIC. 30JI0TOHOCHBIM
WHTEpBajaM COOTBETCTBYIOT  XOpPOIIO  pa3M4acMble  BH3yaJIbHO  y4YacTKH
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WHTEHCHUBHON METAcCOMaTHUYE€CKON MpOpadOTKH BMEMIAIONIMX TOPOJ], HACHIIICHHBIC
cynbpuaamu. OT™meuaeTcsl mpsmasi KOppessius MEXIy KOHIEHTpalueil 3050Ta U
colepkaHueM B nopoje cyiabpunoB. Hambonee OoraTeie pyapl XapaKTEpHU3YHOTCS
WHTEHCUBHBIM TMPOSBICHUEM TOHKOUTOJHUATOIO aApPCEHOMUPHUTA, OOpPa3yIoIIEro
IYyCTyI0 Chbillb B MeTtacomatutTax. Crnabo 3omoToHOCHBIM ywacTkaM (0,2 — 1,0r/1)
COOTBETCTBYIOT MHTEPBAJIbI ¢ yOOroi cynb(hUIHOW MUHEpaTU3aluell U pacCessHHON
BKPAIUICHHOCTBIO MPU3MATUUECKOTO apCEHOMUPUTA.

Yuacmok Ilenmpanovuouii. Pyaueie tena 1 u la pacnonoxkeHsl B IEHTPATIbHON
YacTU PYIHOTO TOJISI B Mpeenax 30Hbl MEXIUIACTOBBIX CPHIBOB, OTPaHHUYCHHOM
CONIMDKEHHBIMU  CYOIIMPOTHBIMU  PA3pBIBHBIMU HApYIICHUSIMH B SIIpE  CIKATOU
CUHKJIMHAJIBHOW CKJIQJKH, pa30MTOM CUCTEMOW MaJIOAMIUIUTYIHBIX TEKTOHUYECKHUX
HapYIIEHUI ceBepO-3aMmaJHOr0 HaNpaBICHUS.

Pynnoe tenmo 1 3ameraeT B OCEBOM 4acTU MUHEPATU30BAaHHOM 30HBI, UMEET
JUH30BUAHYIO opMy, CyOITUPOTHYIO OPUEHTUPOBKY, CyOBEpTHKAIbHOE MaJCHUE U
SBJISIETCS HamOoJiee KPYMHBIM PYIHBIM TeJIOM BemnyruHCKOro MeCTOpOXICHUS, B
KOTOPOM COCPEI0TOUCHO 0KO0JI0 61,9% 0061mmx 3anacos.

OpylieHeHue JOKaIU30BaHO B KPYITHOM, CJIOHO TOCTPOSHHOM JIMH30BUIHOM
B IUJJaHE TeJe TOJIHOMPOSBICHHBIX  KBapI[-CEPUIIUTOBBIX  METACOMATHUTOB,
MPOTSHKEHHOCTHI0 370 M U MOIITHOCTBIO 10 55 M, COIPOBOXKIA€MOM MaJIOMOITHBIMU
anopuzamu. MeTacoMaTUTBHl Pa3BUBAIOTCS IO OTJIOKEHUSM HUKHEYAEPEHCKOM
IOJCBUTBI B 30HE CMSATHSA, HACHIIIEHHOM MHOTOYUCJIEHHBIMU MEXIIIACTOBBIMU
cppiBaMu. MIHTeHCHBHas TEKTOHMYECKas W THUApPOTEpMalibHas MpopadoTKa MOpoi B
npenenax 30HbI MPEAONpeAesnia CI0KHYI MOP(OJIOTHIO PYAHBIX TE€I U BBICOKYIO
UX TMPOAYKTUBHOCTh. IIOJIHOMpOSIBIEHHBIE METACOMATUTBHI OKPYXEHBI OPEOJIOM B
pPa3HOM CTEMEHU CEPUIIMTU3UPOBAHHBIX U 00YTIIEPOKEHHBIX MTOPOJI, TaK K€ HECYITUX
IPOMBILIJIEHHOE 30J0TO€ OpyleHeHue. Ilo mpocThpaHuio MOIIHOCTH Tejla KBapIl-
CEPULIMTOBBIX METACOMATUTOB YMEHBIIAETCS, €AUHOE TEJIO PACIICIUIAETCS, CTEIECHb
METAaCOMAaTHYECKOW TMpOpabOTKUM CcyOCTpaTta CHUIKAETCS, IOJHOMPOSBICHHBIC
METaCOMATUTBl CMEHSIOTCS] CEPULUTU3UPOBAHHBIMU CIAHIIAMH.

Ha 3amamnom ¢rnanre enwHOoe TEIO0 METACOMATHUTOB PACIICIUIIECTCS Ha JIBE
cyOmmpoTHeie  anmodusbl, pazgeneHHpie 8§ —  10MeTpoBeIM  MHTEpBAIOM
c1a00307I0TOHOCHBIX CEPHUITUTU3UPOBAHHBIX M 00yTriIepokeHHBIX mopoj. CeBepHas
amogusa CIOKEHa NPEUMYIICCTBEHHO KBapIEBBIMH U  CEPHUIUT-KBAPIICBHIMU
METaCOMAaTHTaMHU C BBICOKMMH COACPKaHHSAMH 30Ji0Ta (10 19,5 r/T B cedueHusx). B
IO)KHOU anodu3e, CIOXKEHHOMW CEpULIUTOBBIMM METACOMAaTUTAMH, pYyAbl OeHbIe
(cpename conaepkaHHs B IepecedeHHsXx coctaBiasitoT 3,3 — 4,0r/t). Bocrtounei
KaHaBbl 21 3a pa3pbIBHBIM HapyUIEHHEM MOIIHOCTh Tejla KBapl-CEPUIUTOBBIX
METAaCOMaTHUTOB pe3ko yMmeHbmmaercss g0 5 — 10m. MertacoMaTuThl OKpPYXEHBI
IIUPOKUM OPEOJIOM OOYTJIEPOKEHHBIX U CEPUIIMTU3UPOBAHHBIX mopoa. CoaepkaHue
30JI0Ta B CEUCHMAX M3MeHseTces oT 1,3 10 16,6 1/T.

C rnyOuHON NPOUCXOIUT YyCIOXXKHEHUE (PopMbl Tella MeTacoMaTUTOB. EnuHoe
MOIITHOE TEJIO KBapI[-CEPUIIMTOBBIX METACOMATUTOB C TIYOMHOHN paciuerisercs,
nuH3yeTcs, GOpMUPYET LEMOYKU JIMH30BUIHBIX TEJ C pa3/lyBaMH U IMEPEKUMAMHU.
MoutHocTh ano¢u3 MOJTHOMPOSIBICHHBIX METACOMATUTOB YMEHBIIIAETCS C TITyOHHOM,
XOTsI 00111asi MOIIIHOCTh MUHEPAJIN30BaHHON 30HBI METACOMATUYECKONH MPOPaOOTKU B
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LEJIOM  CHIDKAeTCsl  He3HauuTelbHO. Mexay  anoduzamu,  CIOKEHHBIMU
MOJIHOMPOSIBIICHHBIMM ~ METAaCOMaTUTaMH,  MOPOAbl  CEPULUTU3UPOBAHBI U
oOyriiepoxkeHbl. MOIIHOCTh 30H OOYIJIEpOKUBaHUS BO3pacTaeT ¢ IIyOUHOM.
30JI0TOHOCHOCTh ~ «MEXCKWIBHBIX» CEPUIIMTU3UPOBAHHBIX TMOPOA C TIIYOWHOU
CHUIKAETCS.

MuHnepanu3oBaHHasi 30Ha HMMEET YETKUE TEOJOTUYECKUE TPAHUIBI U
MpeACTaBIseT COOOM  KPYTOMAJaroNIyld 30HY CMATUS W WHTCHCHUBHOM
METacoOMaTH4EeCKOW MNpopabOTKH, OTrpaHUYECHHYIO COJMKEHHBIMU CyOIIMPOTHBIMU
pPa3pbIBHBIMU  HapyHIEHUSIMHU. 3a TpeieiaMd 30Hbl CMSITHS METaCOMATHUTHI
c1a0030JI0TOHOCHBI, JTMOO HE 30JI0TOHOCHBI. 30JI0TOE€ OPYJICHEHHE JIOKAJIN30BaHO B
TedaxX CEPHUIMTOBBIX, KBapPI-CEPUIIUTOBBIX M YIIECPOJAUCTBIX METACOMATHUTAX,
UMEIOIINX CJIOXKHYIO JIMH30BUIHO-TUIACTOBYIO (OpPMY C pa3iayBaMu, NEpPeKUMaMH,
pacuierieHueM 1 anouzamu.

Ha noBepxnoctu pynnoe teino 1 umeer ¢opMmy JUH3BI, OPUSHTUPOBAHHOU B
IIUPOTHOM HampaBieHUU. [IpOTSHEHHOCTh MO MpOCTUpaHUiO cocTaBiseT 320 M,
MOIITHOCTh M3MEHseTCsl oT 59 — 69 M B nenTpanpHOil yactu Tena 10 10 — 20Mm Ha
¢nanrax. Ha BocTtoke, B 20 M OT OCHOBHOH JMH3BI PACIOJOXKEH HEOOJIBIIONH,
U30JIMPOBAHHBIN BBIXO]I MPOTSIKEHHOCTHIO 35 M ¥ MOIIHOCTBIO 1 — 13,7M.

B 1ueHtpanbHON dYacTH pyAHOTO Teja COJIEpXKaHUS 30JI0Ta B CEUCHHSIX
coctanisier 0,7 — 7,01/t (B cpennem 2,9 r/1), B pagoBeix npodax — 0,2— 19,4r/1. Ha
y4acTKaX BBIKJIIMHUBAHMS BO3pacTaeT CoepKaHue 30J0Ta B ceueHus1x 10 9 — 9,51/T.

Pynnoe Teno 1 kpyro (80 — 90°) magaet Ha 1OT U MPOCIEKEHO O MAJCHUIO Ha
600m 06e3 mpu3HAKOB BBHIKIMHHUBAHUS. ['OpU3OHTaNbHAS MOIIHOCTH IEHTPAIbHOMN
YacTH PYAHOro Teja | OT rpaHullbl 30HbI OKUCIEHUS 10 TOpu30HTa +70 M cocTaBiseT
60 — 77w, camxkasich Ha ropu3oHTax +70 — —60 M go 48 — 55m. Ha ¢nanrax
MOIIIHOCTh PYAHOTO TeJia TJIaBHO CHIXKAETCS BIUIOTH JI0 MOJTHOTO BHIKIIMHUBAHUS.

['myOuna pa3BUTHs 30HBI OKHCICHHS B LIEHTPAIHHOM YacTH pyAHOro Tena 1,
CJIOEHHOTO KBapIEBHIMU METacCOMaTUTaMH, cocTaBisieT 7 — 12M u yBennuuBaercs
Ha (JaHTax, CIOXKEHHBIX MPEUMYIIECTBEHHO CEPUIIMTOBBIMU METACOMATHTaMH, 0
25— 45mMm.

Cpennee copepkaHue 30JI0Ta B OKHCICHHBIX pynax coctaBiseT 3,1 /1, B
MEPBUYHBIX CYNbGUIHBIX pyAaxX B KOHTypax NIPOEKTHOro Kapbepa — 5,23r/T, B
Cynb(MUIIHBIX Py/Iax JAJi YCIOBUM MOA3EMHOMN 0TpaboTK — 6,16T/T.

Jlns pyasoro tena 1 xapakTepHO HEPABHOMEPHOE, CTPYWUYATOE PaCIpEICIICHUE
30710Ta, (UKCHpyOIIEee, MO BUAMNMOMY, IIyTH TIOCTYIUICHUS METAJUIOHOCHBIX
pactBopoB. OcCHOBHasi («HMOABOASIIAS») CTPYSd MPOXOJUT B LEHTPAIbHOW YacCTH
pynHoro Tena u npu mupuae 120 — 180m npocaexena mo Bocctanuio Ha 200 M OT
ropusoHTa (-50 M) 10 ropusonta (+150 m). CpegHee coaepikaHUE 30J10Ta B CCUCHHUIX
cocrasnset 5,1 — 7,91/1. Ctpys umeet kpytoe (70 — 80°) BOocTOUHOE CKIIOHEHUE U Ha
ropuzonte (+150 M) pacnagaercs Ha 2 pacXoAslIMecs CTPyW 3amajHyl0 M
Bocrounyio mupunoit 50 — 150M kaxkaas, MpOCIIeKEHHBIX 10 BOCCTaHUIO Ha 370 M
0 JOHEBHOM MOBEpXHOCTH. CoaepKaHWE 30J0Ta B CEUYCHHSX COCTaBIseT 5,5 —
20,51/1. 3a mpenenaMu CTpyi COACP)KAaHKME 30JI0TA B CCUCHHSAX HE MPEBOCXOIUT 4 —
4,7t/r. B ux npenenax pynbl oboramieHbl cepoil u cynbpuaamu (cBoime 10%), B
MEPBYIO OYEPEaAb APCEHOTUPHUTOM.
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Conepxxanusi cepsl B npenenax pyaHoro tena umensercsa ot 0,14 no 8,08%.
MunumaneHbele KoHUEHTpauu (MeHee 0,5%) xapakTepHbl Al OKHCIEHHBIX pya. B
NEPBUYHBIX CYIb(QUAHBIX pyAax coaep:kaHue cepbl coctaBiser 3 — 5%. Cepa
HEpPaBHOMEPHO pacnpeseseHa B pyagHoM Tene. OrMmeudaercs odoramieHue (cBbiie 5%)
«roABoAse» crpyn Ha ropusontax (+200 — —50 m). Ha ¢uanrax, cioxeHHBIX
OeIHBIMU pyAaMu, cojep>KaHue cepbl cHuxkaetcs a0 1,1 - 3%. Cnexyet oTMETUTD B
11eJI0M He Bbicokue (2,6 — 4,2%) coneprkaHus cephl B 3aMaIHON 30JI0TOHOCHOU CTpYe.

[ToBbilieHHBIE  KOHIEHTpaluu cypbMbl (O6osee 0,1%) ycTaHOBIEHBI B
IIEHTPaJIbHON U BOCTOYHOM YAaCTH PYJHOTO Teja 1 OT MOBEPXHOCTU JO TOPU30HTA
(+200m). C rinyOuHOM B py/ax KOHIICHTPAIUS CYPbMbl CHHU)KAETCSI.

MpIIbsIK HAKaIUIMBAeTCsl B BEPXHHUX YACTSIX PYAHOTO Tella OT MOBEPXHOCTHU
ropusoHTa (+270 M), rae ero coaepxkanue coctasisier (0,08 — 2,27%). C rinyOuHoOM B
pyZiax cofep:KaHUE MBIIIbsKA CHUKACTCS.

Conepxanus yriepoaa B pyaax HeBbicoku u coctaBisitoT 0,07 — 0,44%.
Makcumainbhbie koHleHTpanuu (cBoime 0,3%) ycTaHOBIEHBI B IPaQUTU3UPOBAHHBIX
U CyIb(PUAN3UPOBAHHBIX CJIAHIIAX B IIEHTPAJIBHOM YacTH pYAHOrO Tejia Ha
ropuzonTax (+50) — ( 300)m.

Pynnoe teno 1 OKOHTYpEeHO 1O MPOCTUPAHUIO, MO MAJEHUIO HE OKOHTYPEHO.
Bo3moskeH mpupocT 3anacoB 00raThIX Pyl 3a CUET U3YUYCHUS TITyOOKHUX TOPU30HTOB.

Pyanoe Teno la pacnonoxkeno B 7 — 12Mm 1oxkHee pyaHoro Ttena 1
cyOmapaiielbHO, HMEeT JIMH30BUIHO-TUIACTOBYI0 (opMy U CyOIIHUPOTHYIO,
nepexondmyro Ha ¢JaHrax B CEBEpO-3alaJHyl0 U  CEBEPO-BOCTOYHYIO,
opueHTHpOBKY. C moBepxHocTH 110 ropu3onTa (+140) M mamaet kpyro (80 — 90°) Ha
CeBep U 10T, HIKe ropu3oHTa (+140) M BBITIONAXKKUBAETCS U MaJlaeT HA 0T MO YIJIOM
70 — 75°. B Hem ckoHueHTpHpoBaHO okojo 0.5% 3amacoB 30510Ta MECTOPOKIACHUS
IIPU CPEHEM COJICPKAHUM B OKUCJICHHBIX pynax — 3,26T/T, B MEPBUYHBIX pyAax —
3,081/1. PynHoe Temo la JIOKaIWM30BaHO B CEPUIIMTOJIMTAX, 3aJICTAIOIMIUX B SIApE
CIJIBHO CKaTOM CUHKJIMHAJIBLHOM CKJIAIKH.

PynHoe Teno 13 pacrnonokeHO B BOCTOYHOM 4acTH ydacTka LleHTpanbHBIN U
JIOKaJU30BaHO B TEJI€ CEPUIUTOJMTOB, 3aJIETAIOIIEM Ha KOHTAKTE OTJIOXKEHHM
TOpOUJIOKCKOM M yAepercKol CBUT. MOIIHOCTh PYJHOTO Te€jda HA MOBEPXHOCTH
coctaniser 2,0 — 3,2M, TOpU30HTAIIbHASI MOIITHOCTh B CKBaKHMHAX M3MeHseTcs oT 0,6
10 9,1 m. ConepxaHue 3010Ta B OKUCIEHHBIX pylaX B CEYEHUSAX cocTaBisieT 1,2 —
1,5v/1, B cynppuaneix — 1,7 — 5,1r/1. B pynaom Tene 13 cocpenoroueno 0,3%
3aIacoB MECTOPOXKJICHHS IIPH CPEAHEM COJIepKaHWu OKojo 2,66 r/t. I['iyOuHa
pa3BUTHUA 30HBI OKUCIEHUS cocTaBisaeT 10 — 15m.

Yuacmok Bocmounwtii. Pynuvie tena 2, 2a, 3, 3a, 4, 4a, 5, 5a pacnoJio’)keHbl B
BOCTOYHOM YaCTH MECTOPOKJICHUS B MpeJiesiax 30Hbl MEXKIUIACTOBBIX CPBHIBOB B SIJIpE
U KpBUIbSIX KPYIHOW CHHKIWHAJIBbHOW CKJIAJKH, CJIOKEHHOM OTJIOXEHUSIMU
MOTOPIOMCKOM M YAEPEUCKOW CBUT W OCJIOKHEHHOM CHCTEMOM OPTOTOHAIBHBIX
TEKTOHUYECKUX HApYyIICHUH.

Pynuele Tema  ydactka ~ BOCTOYHBIA  CJOXKEHBI  NPEUMYLIECTBEHHO
CEepPULUTOJINTAMH, C HE3HAYUTEIBHOU J0JIEH KBapI-CEPUIIUTOBBIX U YIJIEPOIUCTHIX
MeTacoMaTUTOB. PynHble Tena cONM>KEHHBIE, KPyTONAJarollue, UMEIOT CIIOXKHYIO
JMH30BUAHYIO U JTMH30BUHO-TUIACTOBYIO (hopMy. Pynbl npenmyiiiecTBeHHO O€JIHbIE.
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Conepxanue cynb(UI0B B IEPBUYHBIX PyAaX HU3KOE U OOBIYHO HE MPEBOCXOAUT 2 —
3%, conepxkaHus cepbl B HUX cocTaBisieT 2 — 3%, Mmbimbsika — 0,3— 0,4%, cypbmbl —
0,007- 0,23%.

PynHoe teno 2 3ameraer cpeau OTIOXKEHHM BEPXHEYJIEPEUCKOW MOACBUTHI,
kpyto nagaet (80°) Ha ror, UMeeT JIMH30BUIHYIO (POPMY, LIUPOTHYIO OPUEHTHUPOBKY
U coAepxkuT 2,6% o0mux 3amacoB MecTopoxacHus. OpyleHeHHe JIOKaIN30BaHO B
TEeJI€ CEPUIIUTOJIUTOB, Y TOBEPXHOCTHU €UHOE TEJI0 METACOMATUTOB PaCIICIUISETCS Ha
4 ano¢usbl. B MX 5K30KOHTAKTaX CJIAHI[BI HHTEHCUBHO O0YTIIEPOKEHBI.

[IpOTsAKEHHOCTD PYJHOTO TEJIa HA MOBEPXHOCTU cocTaBiseT 180 M, MOIIHOCTH
Ha MnoBepxHocTH Bapeupyer oT 1,3 mo 17,0 M, B ckBaxunax ot 1,3 mo 13,4 m.
BocTouHblil 1 3amagHbld KOHTAakTbl — TeKTOHHM4YecKue. [lo maaeHunto pyaHoe Tero
npociexeno Ha 400 M 10 ropuszonta (+20) M ¥ MOJHOCTBIO HE OKOHTYpeHO. [ 1yOuHa
Pa3BUTHSA 30HBI OKUCIICHUS cocTaBisaeT 7 — 10 M.

Conepxanus 30510Ta B psAAOBBIX Ipobax kosedmtores ot 0,2 mo 18,7 r/t. B
IIEJIOM, CpeJHee COJIep)KaHHUE 30JI0Ta B MEPBUYHBIX pynax cocrasiseT 4,09 /T, B
OKHCJIEHHBIX — 3,1871/T.

B nexauem Ooky pyanoro tema 2 B 10 — 15M oOT KOHTakTa 3aneraer
HEOOJBIIOE CJIENO€ JUH30BUIHOE pPyAHOE Teno 2a. MOIIHOCTH pPYyAHOro Tena
u3mensierca ot 0,8 go 11,1 M, IpOTSHKEHHOCTh MO MPOCTUPAHUIO cocTaBisieT 40 —
70 M, comepkaHus 30710Ta B ceueHusx ot 2,1 g0 6,7 1/T.

Pynnoe Tteno 3 pacnosiockeHo B 80 M K IOTy OT pPYIHOro Teina 2, UMEET
iactooOpa3Hyo QopMy, CYOIIMPOTHYIO OPHEHTHPOBKY IPU CyOBEpTUKAIBHOM
najgeHud. B pynHOM Tene CKOHUEHTpUpoBaHO 2,6% 3amacoB 3oiyi0Ta. OpyAeHeHue
JIOKAJIM30BAaHO B TEJE CEPULIUTONIMTOB U OOpaMIISIONIMX €ro  YIJIepOJUCTHIX
METacOMAaTUTaX, 3aJEralollUuX CpPEeId WHTEHCUBHO JHCIOLUHUPOBAHHBIX OTJIOXKEHUUN
TIOTOPIOWCKOM, yIepelCcKON U TOPOUIOKCKOM CBUT B sJIpE CUHKIMHAIBHON CKIIAIKH.

MOIIHOCTh PYJHOTO TEJIa Ha MOBEPXHOCTHU M3MeHsieTcs oT 1,4 1o 9,5 M mipu
BapHalUsIX CpPeAHUX cojaepkaHuii B mepeceueHusx ot 0,9 mo 8,5 r/t. B ckBakmHax
MOIITHOCTh pyAHOro Tena 3 u3MeHsiercs ot 1,6 mo 12,1 M, comepxkaHue 30J10Ta B
ceyeHusx ot 1,7 mo 19,5 r/t. PynHoe Teno 3 TEKTOHMYECKHM HapyIICHUEM CEBEPO-
3aMmaiHOTO HaIpaBJICHHs] pa3OUTO HA 2 KpYyMHBIX OJIoKa. 3amajHbld OJIOK 3ayieraeT
Cpenu OTJIOXKECHUN TOPOMIIOKCKOM CBUTHI M CJOKEH O€IHBIMU pyaaMu (CpemHee
conepxkanue — 2,71/T). BOIM3M TEKTOHMYECKOTO HAPYIICHHUS OTMEYaeTCs BBIHOC
30J10Ta, YTO TPHUBEIO K YCIOKHEHHUIO (POPMBI pyAHOrO Tena. MOIIHOCTH 30HBI
OKHUCJICHHSI cocTaBisieT 7 — 12m.

B uenom, cpeagHee coaepkaHue 30JI0Ta B NEPBUYHBIX PYJax COCTaBIAET
4,18r/1, B OKHCIIEHHBIX — 3,17T/T.

B nexasem Ooky pymHoro Tena 3 B 10 — 15m oT koHTakTa 3aneraer
HEOOJIBIIIOE JTUH30BUIHOE PYTHOE TENO 3a, JIOKATU30BAHHOE B TEJIE CEPHUIIMTOIHUTOB.
[IpoTsKEHHOCTH PYAHOIO TEJNA HA MOBEPXHOCTHU cocTaBisieT 30 M.

Pynnoe Teno 4 pacnonoxkerno B 6 — 30M 1oxHEH pyaHOTO Tena 3, WMeEeT
macTooOpasHyro (popMy, CyOIIMPOTHYIO, K 3amajy IJIaBHO MEPEXOSIIyI0 B IOTO-
3amaJHyl0 OpPHUCHTHPOBKY mpu KpyroM (80 — 85°) 10KHOM H IOT0-BOCTOYHOM
MaJIcHUH.
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B pynnom tene 4 cocpenoroueHo 2,4% 3amacoB 30JI0Ta MECTOPOKICHUSA.
OpyzneHeHue JOKaJIW30BaHO B CEPULUTONIMTAX M OOPaMIISIOIUX MX YTIEPOIUCTHIX
METaCOMATUTaX U CEPULIMTU3UPOBAHHBIX CJIAHIAX, 3aJIETAIONIMX B KPbUIE CKIAIKU U
IIPUYPOUYECHHBIX K KOHTAKTY OTJIO)KCHUN YIECPEUCKON U MIOTOPIONCKON CBHUT.

Pynasl Oennble, cpeqHee coiepaHue 30J0Ta B MEPBUYHBIX PYyJaxX COCTABISIET
3,21r/1, B okucieHHBIX — 2,451/T. MOIIHOCTL 30HBI OKUCJICHUS B BOCTOYHOM YacTH
pynHoro Tena cocrabisieT 10 — 12 M, B 3amaHoi yBenuuuBaetcs 10 20 — 22 M.

B 10 — 15M k rory oT pyaHoro tena 4 pacrmoyioKeHO pyAHOe Teno 4a.
[IpencraBiieHo IByMs pa300IIEHHBIMU OJIOKaMU NMPOTsKEeHHOCThIo 35 — 50 u 107 M,
pasnenieHHbIXx uHTepBajgoMm (65 — 85m) cmabo3zonmoToHocHBIX mopoa. Ha nHeBHOM
NOBEPXHOCTH OOHa)XeH TOJbKO 3amajJHbli  OJIOK, MPOTSKEHHOCThIO 35 M,
JIOKAIM30BAaHHOW Cpely CEepUIIMTHU3MPOBAHHBIX METAaeBPOMNEIUTOB TOPOUIIOKCKON
cBUTHI. BOCTOYHBIN OJIOK pyAHOTO Teia HE BBIXOJUT HAa JHEBHYIO MOBEPXHOCTD,
3ajieraeT Ha TiyouHax 15 — 75m u npuypoueH k kpyromnanaromiei (80 — 85°) Ha ror
30HE CEPUIMTHU3AIMK CPEJId METANEIUTOB YAEPEeUCcKoil CBUThI. MOIIHOCTh PYJIHOTO
tena uzMensercs ot 0,6 1o 3,8 M, comepkaHue 30J0Ta B CEYEHUAX BapbupyeT oT 1,3
1o 7,6 r/T.

Pynnoe teno 5 pacnosnosxkeHo B 50 M 10KHEH pyaHOTro Teja 2 cyOnapaiebHO
U coJiepXut okoso 1,7% 3amacoB 30510Ta MecTopoxeHusa. meer miactoobpa3Hyro
dbopMy, CyOIIMPOTHYIO OPUEHTUPOBKY, CYyOBEPTHUKAIBLHOE MaICHUE U JIOKATU30BAaHO B
TEJIE CEPUIMTOBBIX METACOMATUTOB, 3AJIETAIONIMX HAa TpaHULE OTJIOKEHHI
IOrOPIOVCKON W YIEPEHMCKOW CBUT, B 3allaJHOM YaCTH — Y KOHTAKTAa OTJIOKEHUM
yIEPEeUCKON U TOPOUITOKCKON CBUT.

Ha noBepxHocTH MomHOCTH pynHoro tena 5 uzMmensercs ot 0,7 mo 9,9 M,
CpeIHHUE COJICP)KaHM 30J10Ta B CEUCHUAX BappupytoT oT 1,1 10 5,81/T.

Cpennee copepkaHue 30JI0Ta B MEPBUYHBIX pydax cocraBiser 3,55 /1, B
okuciaeHHbIx — 3,881/T. OOoramieHHbIE YYacCTKH pacIojoKeHbl Ha (JaHrax u
rIIyOOKUX TOPU30HTaX PYIAHOTO Tejaa. MOIIHOCTh 30HBI OKMCJICHHUS COCTaBISIET 5 —
12 m.

Conep:xaHue cepbl B IEPBUYHBIX PyAax HE BBICOKOE M M3MeHsieTca oT 1,3 1o
3,6% u B cpennem coctaisieT 1,9%. KoHlleHTpanuy MbIlIbsika U CypbMbI Tak K€ He
BbicOKkH. ConepxaHue MbllIbsika B pynax He npeBocxoaut 0,43%, cyppMbl —
0,0073%. C rnyOuHON B pYOHOM TE€JI€ MPOUCXOAUT POCT COJEPHKAHUSA CEPbI
COMNPOBOKAEMOE CHUKEHUEM KOHILIEHTpALINil MbIIIbsiKa U CypbMbl. HUke ropuzonra
(+250M) B pymax cojep)KaHUS MBIIMIbIKA W CYPbMBI yBEJIIMYUBAIOTCS, YTO MOXKET
YKa3bIBaTh HA HAJIMYME €I1I€ OJHON PYJHOU KYJIHUCHI.

PynHoe Tteno S5a pacmomoxkeHo B 22 M CEBEpPHEHM pYAHOro Tela S u
MPEICTABIEHO MAJOMOIIHOW KPYTONAIarolIe Ha IOr JMH30H, JIOKAJIM30BAaHHOU B
npefenax 30Hbl CEPULIMTH3ALMK  CpPEIUd METANeIUuTOB  YJIEpPEHUCKOM  CBUTHI.
[IpoTsikeHHOCTD TUH3BI 110 TTpocTUpaHuto 40 M, 1o najgeHuto — 145m.

Yuacmok FOz0-Bocmounstii. Pynusie Tena 7, 76, 78, 7T u 8 pacmnoyioKEHbI B
FOr0-BOCTOYHOM YaCTH MECTOPOXACHHUS, 3aJIETAIOT CPEIN OTIOKEHUN MOTOPIOMCKOMN
CBUTHI U MPUYPOUYEHBI K sJpYy (pyIHOE Teno 7) W I0ro-3amagHoMy KpbUly (pyAaHOE
TENO §) CUJIBHO CXKATOW JIMHEMHOW CJIOKHOW CUHKIWHAIBHOW CKIIAJIKU, LIAPHUP
KOTOPOM  MOrpykaercss B  IOr0-BOCTOYHOM  HAIPABIEHHH.  XapaKTEPHOU
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OCOOCHHOCTBIO  ydacTKa  SBJSIETCS  IIMPOKOE  pPa3BUTHE  aHTUMOHUTOBOMU
MUHEpanu3anuu  (KWJbl  aHTUMOHMT-KBApIIEBOTO  cocTaBa). Pyanbele  Tena
MaJIOMOLIHBI, CJIOKEHbI OOraThIMM pyAaMu (CpeJHUE COAepk aHUE B 3amacax —
12,8r/1) u conepxar 11,2% oO1ux 3amacoB MECTOPOKICHHUS.

Pynnoe Teno 8 JOKaJiM30BaHO B CEPUIIMTONUTAX U OOpaMIISIONIUX HX
CEepPUIIMTU3UPOBAHHBIX  METAaJeBpPOJIMTAX  MOTOPIOMCKOW  CBUTHI B 30HE
paccilaHleBaHusl Y KOHTAKTA OTJIOKEHUM IOTOPIOWCKOU U yaepenckon cBut. Mmeer
macToo0pasHyo (GopMy, ceBepo-3amajHyI0 OPUEHTUPOBKY MPHU CYOBEPTHUKATHLHOM
nagenun. B Ttene cocpenoroueHo okoso 3,4% 3anmacoB MectopoxiaeHus. Ha
MOBEPXHOCTH (PUKCUPYETCS JIBYMS H30JUPOBAHHBIMU BBIXOJAMU MPOTSKEHHOCTHIO
105 u 95wM, pasznmeneHHbix wuHTepBaIoM (50 M) ¢1aG030JI0TOHOCHBIX TOPOI.
TexToHUYeCKUM HapYIICEHHEM CEBEPO-BOCTOUYHOIO HAMPABJICHUS pa3jeieHOo Ha 2
0JI0Ka. AMIUTUTY/la BEpTUKAIBHOTO nepemenieHus: cocrasiser okono 50 m. Cesepo-
3anagHbIi OJI0K Oosiee PpoAupoBaH W CiloXeH OemanbiMu pyaamu (4,7 v/1). Pynnoe
TEJIO TIOTPYXKAeTCSI B IOr0-BOCTOYHOM HampabieHuu. OOImas MNpoTSKEHHOCTh
pynHoro tena 8 Ha ropu3onTe +400 M cocrasnsieT 430 M.

Cpennee copaepkaHue 30JI0Ta B MEPBUYHBIX pydax cocrasiser 9,85 r/t, B
OoKucaeHHbIX — 5,02r/T. [lnsg pyaHOro Tejaa XapaKTepHO HEpaBHOMEPHOE T'HE3/I0BOE
pacmpeneneHue 30J0Ta, OOraTrble y4acTKH pacloJIOKEHbl Ha Meperudax pyaHoro
tena. KoHleHTpanus cepsl B pyAax HE BbICOKOe U BappupyeT oT 2,4 no 4,3%
(cpennee 2,8%), conepxanue cyinbGUI0B U3MEHSAETCA B MIUPOKUX Mpeaenax oT 1 1o
8%, mpu npeodIaJaHuy MUPUTA U APCEHOTTUPUTA.

Yuacmok 3anaonwvuii. Pynnvie tena 9, 9a u 10 pacnosiokeHsl B 3alaaHoOM
HauboJee HPOAUPOBAHHONW wYacTH BenyrmHckoro pyaHoro moid. 3ajieramT B
CEBEPHOM KpbUIE CHUJIBHO CXATOW AHTUKIWHAIHHOW CKJIQJKH, BOJM3U KOHTAKTa
OTJIOKEHUN yJIEepeHCKONM M TOPOMIOKCKOM CBHUT B TMpeneiiax 30HBI CMATHS U
MEXKIUTACTOBBIX ~ CPBIBOB  BOJM3M B30poca  CEBEpO-3aMaJHOTO  MPOCTHUPAHMUS.
Jlokanu3oBaHbl B CEPULIMTONIMTAX W OOpPaAMISIONIUX WX CEPUIIMTH3UPOBAHHBIX
cnaHuax. PyqHele Tena CHIBHO 3pOJWPOBAHBI, KPYTOIMAJAOIIME U UMEIOT MPOCTYIO
JUH30BUIHO-TNIACTOBYIO (hOPMY.

Yuacmok Ilpomesxcymounsrii. Ha ydactke Haxonstcsi pynneie Tema 960, 11,
I1a 116 u 11B. PynHble Tena pacnoioKeHbI B MpeiesiaXx MUHEPATIU30BAHHOW 30HBI,
OTPaHUYCHHOW COJMMKCHHBIMH CYOIIMPOTHBIMH  Pa3pbIBHBIMH ~ HapYIICHUSIMHU,
MPUYPOUYEHHON K LIEHTPAJIBbHOM YaCTU CHUJIBHO C)KATOW JIMHEMHOW CHUHKJIWHAIBHOU
CKJIQJIKW C FOOKHOM BepreHTHOCThI0. Jlokanm3oBaHbl B  CEPUIIUTONUTAX U
0o0paMIISIONTUX ux rpaUTH3NPOBAHHBIX, CyIb(OUIU3UPOBAHHBIX u
CEpULMTU3UPOBAHHBIX CIIAHIAX HIOKHEyaepeickod moacButhl. Jlo raoyounsl 15 —
40 M (B cpemHeM 25 M) Ha PyTHOM TeJI€ pa3BUTA 30HA OKHCIICHHUS.

4.4 I'naBHbIe TUNBI PYAOHOCHBIX METACOMATUTOB

Benyruackoe — MECTOpPOXXKJEHHE  OTHOCUTCS K  THUIMYHBIM  OOBEKTaM
30JI0TOCYIbDUIHON PyIHOU GopMalnK, K €€ MUPUT-aPCEHONMUPUT-aHTUMOHUTOBOMY
MHHEpPAILHOMY THIY. AHaJoramMu JaHHOTO THIA B JAPYTHX PErHOHaX SBISIOTCS
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MECTOPOKIACHUS bakbipuuk, Cy3nanbckoe (BocTounsrii Kazaxcran),
Onumnuanuackoe, boromro6osckoe u Maiickoe (Poccus).

PynueiMu  TenamMu Ha MECTOPOXKICHUM SIBISIOTCS  CyIb()UAN3UPOBAHHBIC
METacoOMaTUThl Oepe3uToBOM (opmanuu, oOpa30oBaHHBIE MO META0CATOYHBIM
MPEUMYIIIECTBEHHO UYEPHOCJAHIIEBBIM TMOPOJaM CYXOMUTCKOW CEpUM CPETHETrO
pudes. I[lonmHONPOSBICHHBIE METACOMATUTHI HMEIOT OTYETIMBOE 30HAIBHOE
ctpoenre. WX  sigepHble  4YacTU  CJIOXKEHBI  CYIIECTBEHHO  KBapIleBHIMU
MeTacoMaTUTaMH, TaK Ha3blBaeMbIMU KBapuurtonutamu. K mnepudepun oHu
MOCIIEIOBATENBLHO CMEHSIIOTCS MeTacoMaTUTaMHu KBapI[-CEPULIUTOBOTO
(KBapLMTOJIUTO-CEPUIIUTONUTRI), CEPUIUTOBOTO (CEPULIUTOIUTHI) COCTABOB W
CEepPUIIMTU3UPOBAHHBIMU  cllaHIlaMu. B oOpamiieHMM Tel KBapIil-CePUIIUTOBBIX
METaCOMAaTUTOB BMENIAIONIME TOPOJbI  OOYIJIEPOXKEHbI, CYIb(PUANZUPOBAHBI,
HACBIIIEHl ~ MHOTOYMCIICHHBIMH  KBaplLEBBIMU  MPOXKUIKAMHU.  YTJIEPOJUCTHIC
METAaCOMATUTHI CJIAraroT TaK K€ U CAMOCTOSITEIILHBIC TeJa.

Keapuesvie memacomamumat (keapyumoaumset). K 5701 pa3HOBUIHOCTHU Py
OTHOCSITCS CYJTb(PUAN3UPOBAHHBIE METACOMATUTHI CYIIIECCTBEHHO KBapIIEBOI'O COCTaBa
C HE3HAYUTEIBHOW TMPUMECHIO PEIMKTOBBIX W aKIECCOPHBIX MHUHEPAJIOB CJIAHIICB
(cepuruTa, XJIOpUTa, KapOOHATOB, PYTHIIA, JICMKOKCEHa, araTuTa, YIJIePOIUCTOrO
BemiecTBa). JlaHHple 00pa3oBaHMs 3alleTalOT B IEHTPAJIbHBIX YacTIX Tell
METacOMaTUTOB M HMEIT pe3KHe, HHOrJa TEKTOHUYECKUE KOHTAKThl. Jlis
METAaCOMATUTOB TUIMYHBI BBICOKHE COJlepkKaHUs 30jI0Ta B cpeaHem 8,43 1/T.
OOpa3zoBaHue KBapIUTOIUTOB COMPOBOXKIAIOCH BBIHOCOM MPAKTHUYECKH BCEX
NETPOTEHHBIX 3JIEMEHTOB U MPUBHOCOM KpeMHe3eMa. TeKcTypa Mmopoja MacCUBHas,
mectamMu OpekuueBugHas. CTpyKTypa MENKO3EpHHUCTas, HEpaBHOMEpPHO3EPHUCTAS,
rpano6iiactoBasi. MunepanbHbiid coctaB: kBapIl 75 — 90%, cepurut 7 — 20%, xmopur
3 — 5%, xapbonatr — 0,5%, TypmanuH, amaTtut, PyTWI U JPyrue aklecCOpHbIE
muHepasbl - 1%. OOmee konuuecTBO cyinbpuaoB He mnpeBocxomut 2 — 3%.
[Ipeo6nanaroT apceHOMUPUT U CTUOHUT, B MEHBIIUX KOJIMYECTBAX MPUCYTCTBYIOT
NUPUT U TUPPOTHUH.

Cywiecmeenno cepuyumossvle memacomamumal (cepuyumonumast). J{anHbIN
TUI METACOMAaTUTOB MMEET HauOOJIbIIIEEe PACTIPOCTPAHCHHE HA MECTOPOXKICHUU W
ciaraeT OOJBIIMHCTBO PYJIHBIX TEJ, PACHOJIArasch B CTOPOHY BMEMIAIOLIUX MOPOJ OT
KBapIIEBbIX METACOMATUTOB.

[Topoma mMeeT OJeAHO JKEATOBATO-3E€JICHOBATBIM, SOJIOYHO-3CICHBIN IIBET,
HIETKOBUCTHIM OJieck. TekcTypa — moJiocuarasi, claHieBaras, MECTaMM TuIoMJaTas,
pexxe wmaccuBHag. CTpykTypa — Jenuao0iacToBas, TpaHOJENUI00IacToBas.
Munepanbnbiii coctaB: cepurut 60 — 75%, xmoput 10 — 15%, xBapiy 15 — 25%,
xyoput 5 — 7%, xkapbonat m10 5%, cynmbduast 1 — 20%, yraepoaucroe BemecTBo 1 —
3%, pyrun go 2%. Cpemu cyabpuaoB mpeoOnagacT MHUPPOTHH, B MEHBIIHX
KOJIMYECTBaX TMPUCYTCTBYIOT TMHUPUT, aPCEHOMHUPUT, CTUOHUT. CepUIUTONHUT
MPEJICTABJIEH HA PUCYHKE 4.

38



Pucynoxk 4 — KBapii-cepurToBsiii METacOMATUT (CEPULIMUTOIHUT), CYIbPUIN3NPOBAHHBII

Keapu-cepuyumosvie memacomamumasl (Keapuumoaumo-cepuyumoiunst)
MPEACTABIAIOT MPOMEXKYTOUHYIO  PA3HOBHJIHOCTH  MEXAY TEPBBIMH  JBYMS
MeracoMaTUTaMu. B UX OCHOBe JeXaT CEpUIUTONUTHI C OOJBIIUM KOJIUYECTBOM
KBapLEeBBIX THE3], JIMH3, TPOKUIKOB U PA3JIUYHOIO POJia KBAPIEBbIX 000COOICHMIA,
bOpMHPYIONIUX JTUH30BHUIHO-TIONIOCYATYI0 TEKCTYpy mnopojbl. [lo xumuueckomy
COCTaBy OHHM OJHM3KM K CEpULIUTONIMTAM, OTJIMYAsACh OT IMOCJIEIHUX BBICOKMMU
collepKaHUsIMU KpeMHe3eMa. B CBsi3u ¢ MPUCYTCTBHEM B UX COCTaBE PYAOHOCHOTO
METacoOMaTHYECKOT0 KBaplla CpeaHee CoAepKaHue 30JI0Ta B ATHUX PyJax JOCTATOYHO
BBICOKOE.

Oobyzneposicennvle Ccyab@uoUUpoBanHvle CAAHYbI OOPAMIISIOT C BHENTHEH
CTOPOHBI CEPUITUTOBBIE METACOMATHUTHI, 3aJIETAIOT Ha (JIaHTaX PYIHBIX TEJ, B PEAKUX
ciydasix o0pa3ysi camocTosiTenbHbIe Tena. [1opoabl UMEIOT YepHBIH, MeneIbHO-CEePhIi
I[BET, TOHKOIIOJIOCUATOE CTPOCHHUE, YTO OOYCIOBICHO TOHKHUM pPacCCIIaHIICBAaHUEM
nopoa. B mopogax oTMedaroTcss MHOTOYUCIICHHBIC, COMMKEHHBIC TPEIIIMHKY KIIUBaXKa
COTJIaCHBIC CJOUCTOCTH JIMOO CeKymue €€ TMOJ OCTPBIM YIJIOM BJOJIb KOTOPBIX
KOHIIEHTPUPYETCS TOHKOAMCIIEPCHOE YTIEPOJUCTOE BEIIECTBO. B BuIe mpumecu B
HUX OTMEUAIOTCSA THE3/Ia M MEJIKHE BBIICIICHUS PABHOMEPHO PACCESHHBIX arperaTtoB
XJIOPHUTA, CEPUITNTA, aHKEPHUTA, CYIbPHUIO0B, JIEHKOKceHa U pyTuia. Cpenu cynbhumo
npeo0IagaeT MUPHUT, CIaralomuid KpymHble 10 1 — 2 cM METaKpUCTAIIIbI, THE3/a |
JTUH3YIONTUECS TTPOXKWIKH. YTIEPOIUCTHIC METACOMATUTHI HACHIIIEHBI KBAPIIEBHIMU U
KBapIl-KapOOHATHBIMH TPOXKIIIKAMHU. YTICPOIUCTHIN CyIb()UAN3UPOBAHHBIA CIIAHEIT
MPEICTABJIEH HA PUCYHKE .

Bo Bcex Tunmax MeTacoMaTUTOB OPYACHEHUE TIPEICTABICHO B BUIE PACCESTHHON
WJIM THE3I0BOM BKPATUICHHOCTH, TOHKUX MPOKHIIKOB M JIMH30BUAHBIX 000COOIECHUN
cynbdunoB. Conepkanne Cyab(huI0B HEMOCTOSTHHO U KoyteoeTcst ot 1 mo 10 — 20%,
HaOJFOIaeTCs psiMasi 3aBUCUMOCTH COJIEPKAHUS 30J10Ta OT COACPIKAHUS CYTb(OUIIOB.
[TpOMBITIUTIEHHBIM COICPKaHUSAM 30JI0Ta COOTBETCTBYIOT Kak MUHUMYM 4% u Ooiee
Cynb(huIOB.
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Pucynok 5 — Yrnepoauctsiii cynbGUAN3UPOBAHHBIN CIaHell

4.5 30Ha OKHCJICHUS M BBINIEJAYNBAHUSA

30Ha chopmMUpoOBaHa B pe3yJibTaTe JEATECIbHOCTU THIIEPTreHHBIX MPOIIECCOB B
30He a’panuu. ['paHuIla ee MpoBeeHa MO pe3yinbTaTaM BU3YyalbHBIX HAOIIOACHUN B
KEpHE CKBXKHWH IO TOSBJICHUIO HEOKHUCIICHHBIX, TUOO TOJYOKUCIEHHBIX CYJIb(HUI0B
U TOJTBEPKJCHA pe3yibTaTaMH (Pa30BBIX aHAIM30B Ha CEPy W JKelie30. YUUThIBas,
YTO B IMpelesiaX 30Hbl OKHUCJICHUS BBIICISETCS CaMOCTOSTENIbHBIM MPUPOIHBIA U
TEXHOJOTMYECKUMH  TUI  pyA, YTOYHEHHE €€ TpaHuIbl B  Mpolecce
r'e0JIOropa3BeIOYHBIX PAOOT SBIISIOCH BAXKHOM 3a/1aueH.

CoctaB M CTpPOEHHME 30HBI OKHCJICHUSA XapaKTEPU3YIOTCS TEHETHUYECKOU
OJHOTUITHOCTBIO B TIpeJieJiax BCErO0 MECTOPOXKICHUA. MHTEHCUBHOCTh XK€
MPOSIBJICHUS €€ XapaKTepHBIX NpH3HAKOB (Oypas, KOpWYHEBas OKpacka TIOpoj,
TUAPOOKUCIIBI Kejle3a, KaBEPHBI, IMYCTOTHI BBIIICIIAYMBAHUS) HEpaBHOMEPHA U BO
MHOT'OM 3aBHCHUT OT COJICpKaHHs B MUCXOMAHOU mopoje cynbpuaoB. Tak, B mpeaenax
PYIHOM 30HBI, KaK IpaBWiIO, OOOTalleHHbIe CynbhuaaMu (MMHUPHUT, MTHPPOTHH,
apCEHOMUPUT, CTUOHUT) B KoymmaecTBe 10 10 — 15% okucaeHHbIE MOPOoIbl OYKBAIBHO
HACBIIIIEHBI THIAPOOKHUCIAMHU JKelie3a B BHUJE PBIKEBATO-KOPHYHEBBIX, OypOBaTO-
KOPHUYHEBBIX U OYPBIX OXp W HAJIETOB, KaK BIOJIb TPEIIHMH, TaK U B Macce IMOPOJIbI.
BcerpeuaroTcss HateuHble 00pa30BaHMs, KOPOYKH IeTHTa W Truaporetuta. Hepemko
BCTPEYAIOTCS TYCTOTHI BBHIIIEIAYMBAHUS, pa3Mep KOTOPHIX JOoCTUTaeT 1 — 2¢M U
rceB1oMOp(h 036l THAPOOKHCIIOB JKejle3a Mo CylIb(OHIHBIM MHHEpasiaM. Berpewarores
CBETJIO-3€JIEHOBATO-CEPhIC 3E€MJIMCTHIE arperaTbl CKOPOAUTA, PEAKO — KEITOro C
MSATHAMH  CBETJIO-KOPUYHEBOTO OTTEHKAa BAJCHTHHHUTA, a TaKXX€ BbIJCICHUS
MEJIbHUKOBHUTA W KOBEJUIMHA, MPOWUCXOIUT 3aMENICHHE CEePHUIUTa THAPOCIIONOM,
pexe kaomuHUTOM (1m0 2 — 5%). 3a mpemenamu pyaHOM 30HBI HaOrOgaemas
WHTEHCHUBHOCTD MPOSBIICHUS MPOIIECCOB OKUCIICHHUS MAaeT, YTO CBA3aHO C JJOBOJBHO
PE3KMM CHIDKEHHEM YpOBHS CYJb(QUIHOW MHUHEpalu3allMkd B TMOpojax. 3AeCh
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Pa3BUTHI, KaK MPABUJIO, OXPhl U HAJIETHl THAPOOKUCIOB JKejie3a BJAOJb TPEIIUH, a
TaK)K€ MeJIKas BKPAIJIEHHOCTh UX MCEeBAOMOP(DO3.

['my6Guna pacnipocTpaHeHus 30HbI OKUCICHUS HEBEINKA, B CPEAHEM COCTABIISACT
20 — 30M mpu Bapuanmsx ot 15 go 50 M M 3aBUCHUT OT COCTABOB PYIOHOCHBIX
METAaCOMATHUTOB W CTENEHU MX TEKTOHWYECKOH mpopaboTku. Tak, Mo MacCUBHBIM
KBapIeBbIM METAacoOMAaTHTaM, IIEHTPAJIbHON YacTu pyaHOro tena 1 riayOuHa 30HBI
OKHUCJIeHHsI He TpeBbimaer 7 — 10M, B TO k€ BpeMs Kak IO PacCIaHIIOBAHHBIM
CEpUILIMTOBBIM MeTacoMaThTaM oHa Bo3pacTtaer 10 40 — S0 M.

[Toponbl 30HBI OKHCIEHUSI XapaKTEPHU3YIOTCS 0oJjiee HU3KUMU 3HAYCHUSMHU
00bEMHOTr0 Beca MO CPAaBHEHUIO C HEOKUCJICHHBIMH, U TOBBIIICHHOW MOPUCTOCTHIO,
YTO SIBJIIETCS CJIC/ICTBUEM IIPOILIECCOB BBINIEIAUYNBAHUS Psijla MUHEPAJIOB, YaCTUYHOU
TUApaTalell TMEePBUYHBIX aAJTIOMOCUJIMKATOB, 3aMEIICHUs IKEeJIe30COeprKallnX
MUHEPAJIIOB TETHTOM, THJIPOTETUTOM, JIMMOHUTOM, BBIHOCOM OCHOBaHUH U
KpemMHe3ema. OKHCIGHHBIC PYAbl, Kak TPAaBWIO, HHTCHCHBHO TPEUIMHOBATHIC,
HEIIPOYHbIC.

Hwxe 30HBI OKMCIIGHMS, pa3BUTa 30HAa WX YaCTUYHOTO OKHUCJeHus. Tena
IOJIYOKHCJICHHBIX PYyJ HE BBIJACP)KAHBI [0 TPOCTHPAHUIO, XapaKTCPU3YIOTCS
3HAUUTEIBHBIMM BapualusMu MoImHocTed (oT 0 10 5 — 7M) Ha KOPOTKHX
PACCTOSIHUSIX, YTO HE MO3BOJISIET UX T€OMETPU30BATh MPHU CYIIECTBYIOIIEH MIIIOTHOCTH
pa3BenouyHoi cetu. boiee MeHee Haze)KHas YBS3Ka MHTEPBAJIOB IMOJTYOKHUCIECHHBIX
pYI MpOBeieHa Ha y4acTKe JeTalu3alud pyaHoro Tena 1, pa3dypeHHOTro Mo CeTu 5 X
SM. MHorna BAOAb 30H MOBBIINIEHHONW MPOHUIIAEMOCTH MPOLECCHl YacCTHYHOTO
OKHCJIEHUS CYb(UIOB 3aTparuBaroT u 6ojee riyookue ropu3oHThl (10 100 — 120m
OT THEBHOM TTOBEPXHOCTH).

st BBIAEICHUS 30HBI OKHUCICHHUS IO BCEM pPYAHBIM TElaM BBITOJHEHO
00JIBIIIOE KOTUYECTBO (ha30BBIX aHAIU30B Ha Sogm, U Soxucs-

[IpoBeneno neranbHOE M3YYEHHE 30HBI OKHUCIEHHUs pyaHoro Tena 1. B
IIEHTpaIbHOM ero dactu pyaHoro tena 1 B PJI 2,2 — 2,65 mpoBenaeHo OypeHwme
ckBakuH mo cetu 5 — 10 x 5™ ruybunoit no 50 — 60mM compoBokmaemMoe
KOMILJIEKCHBIM ~ OompoOOBaHMeM. Bo Bcex KEpHOBBIX Mpobax Ompenemsiioch
CONlepKaHUE 30JI0TA, Sosm., Sokucn- U TMPOBEJEHBI TECTHl HA IMAHUPOBAHHE, IS
M3Y4YEHUS] MUHEPAJIOB 30HBI OKUCIICHHS TIPOBEICH PEHTICHOCTPYKTYPHBIN aHau3, B 8
OIOPHBIX CEYEHUSAX OBUIN JIOMOJHUTEIBHO ONpPENEIeHbl conepkanHusl Fesu, Feympur
u Feyucn. o metoguke UPTUPUIIMET.

K okuciaeHHBIM OTHECEHBI PY/BI C BETMUUHONW OTHOMICHHS Soxncn K Soom, 00JIEE
0,3, 1 CTeNEeHBIO OKHUCIICHHOCTH Kene3a — 0onee 80%.

PesynpraThl  cTatHcTHYecKOW ~— OOpaOOTKM  QHAIMTHYECKHX  JIAHHBIX
CBUJICTEIIBCTBYIOT O BO3MOXXHOCTH ONPEACIICHUS TPAHUIBI 30HBI OKHUCIEHUS I10
COAEPKAHUIO B pyJax BajoBou cephl. IlocnenHee, yunTeiBas MUHEpAJIbHBIM COCTAB
OKHUCJICHHBIX DY, OMPEIEISIETCS] KOJMMYECTBOM B Py/AaX HEOKHCIECHHBIX CYIb(GHUIOB.
B xonme reomoropaszBemounbix pador 2004 — 2010rr. S OMPEAETSIOCh BO BCEX
KEpHOBBIX MU OOpO3J0BBIX Mpo0ax € CoJepKaHHEM 30JI0Ta CBbIlIe | T/T, 4YTO
MO3BOJIFJIO HAJIE)KHO OIMPEACIIUTh MOJI0KEHUE TPAHUIIBI 30HBI OKUCIICHUS Ha MPOYHUX
pynHbIX Tenax. llomydeHHbIE JaHHBIE KOHTPOIMPOBAIUCH pe3yibTaTamMu (a30BOTO
aHaJIHM3a CEPHI IO OMTOPHBIM CEYCHHSIM.
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CpenHee conep)kaHue 30J0Ta B OKUCICHHBIX U CMEXKHBIX C HUMU
HEOKHCJICHHBIX PyJax COMOCTAaBUMbI, YTO CBUJETEILCTBYET 00 OTCYTCTBUU KaKOTO-
100 HAKOMIIEHHMs, TMOO BBIHOCA 30J10Ta U3 30HBI OKUCIEHU. BMmecTe ¢ 3TuM B Xo1€
MIPOIIECCOB BBIBETPUBAHMS MPOUCXOIUT BBHICBOOOXKICHHUE 30JI0Ta U3 CYIb(UIOB 3a
CYET UX pa3pylieHus U GOpMUPOBAHUE PYJI CO CBOOOTHBIM 30JI0TOM.
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5 Ilerporpagus u muHepaabHbIi cocTaB pya FOro-Bocrounoro yyacrka

B pazgene «Iletporpadus» nana xapakTepUCTHKA MOPOJ, KOTOPbHIE SIBIASIOTCS
HauOosiee pacrpocTpaHeHHbIMU Ha HOro-BocToyHOM ydacTke MECTOPOKICHUS
3osi0ta Benyra.

Jnst Hanucanus paznena «MuHepanbHBI cOCTaB pya» ObUIO H3Y4YEHO
MaKpOCKOMUYECKH U MUKPOCKOITMYECKHU B OTpakeHHOM cBeTe 11 aHnuindos.

5.1 Ilerporpadus

Ha IOro-BocTouHOM y4YacTke MECTOpPOXKIAEHHA 30i10Ta Beayra mmpoko
pacnpoCTpaHeHbl OTJIOKEHHsS] TMOrOpIOMCKOM CBUTHI cpennero pudes. B xoxe
MUKPOCKONIMYECKUX HccheqoBaHusi 24 maudoB  MOXHO BBIACIUTH TPHU TPYIIIIbI
MIOPOJ:

® HEU3MCHECHHBIC IIOPObI;
® [10pOJABI MUHEPAIN30BAHHOMN 30HBI;
® pyIHBIE METACOMATUTHI.

5.1.1 llerporpadusi HeU3MEeHEHHBIX MOPO/I

N3yyenue HEM3MEHEHHBIX MOPOJ MPOU3BOAMIOCH IO 6 oOpasuam. OOpasibl
MIPE/ICTaBIICHbI KBAPII-CEPUIIUTOBBIMU, XJIOPUT-CEPULIUTOBBIMU CIIAHIIAMH.

KBapii-cepuniutoBsie CllaHIbl, MPEACTABICHHBIE Ha pUCYHKax 6 — 8, umeror
CBETJIO-CEPYI0, CBETIIO-3€JIEHOBATO-CEPYIO IO TEMHO-CEPOH OKpacKy M PUTMUYHO-
TOHKOCIIOMCTYIO TEKCTYDY.

Pucynok 6 — KBapu-cepunuroBslii cnanen.  PucyHok 7 — KBapii-cepuiuToBbIi cliaHel.

MHKpOBGpHI/ICTaH CTPYKTYpa. FI/IHPOOKI/ICJIBI PenukroBas pUTMHUYHAsA CIIOUCTOCTDH
KCJIC3a Ha INIOCKOCTH CJIaHLEBATOCTH MOpOabI BeIpAKCHA IO IIBETY
MukpocTpyKkTypa — 0JiacToaneBpUTOBas, 0J1acToaneBpoOIeIuTOBRAs,

43



nenutomopdHas. CocTaB — KBapIl-CEPULIMTOBBIN C MPUMECHIO YIIIMCTOTO BEIIECTBA.
KBapiy penukroBeiii — 0O0J0OMOUYHBIH MeTaMOP(OTeHHO-pEereHepupoBaHHbId. B
HE3HAYUTEIBHBIX KOJIMUECTBAX MPUCYTCTBYET 00JIOMOYHBIN MIIarKOKIIa3, TypPMAaJIUH.
Hapsany ¢ cepunutoM OTMEUArOTCS JIUCTOYKKM XOPOIIO KPUCTAIIM30BAHHOIO
XJIOPUTA.

N
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Pucynok 8 — KBapu-cepunutoBslii cianen. HesicHO BbIpaskeHHasi CIIOUCTOCTB (CJI0€BATOCTD)
HCXOJHOM TJIMHUCTO-aJIeBPUTOBOM MOPOABI: @) IPH OAHOM HUKOJIE, 0) HUKOJIU CKPEIIEHbI

NHorna otmeuaetrcss penkas BKpAIUICHHOCTh NHUpUTA. PUTMUYHAS CIOUCTOCTH
oOpa3zoBaHa OJTHOOOpPA3HBIM IMOBTOPEHHEM CJIOWKOB C TPaJIAllIMOHHON CJIOMCTOCTBIO.
OcHOBaHUE CJIIOMKOB CJI0KEHO KBaplLIEBBIM MaTEpUaiOM aJIeBPUTOBOW Pa3MEpPHOCTH,
Jajgee BBEPX IO HACJIOCHHUIO Pa3MEPHOCTH OOJIOMOYHOrO MaTrepuaja MOCTEIIEHHO
YMEHBINIACTCS, C YBEIIMYCHHEM KOJUYecTBa menuToMopdHOoro cepurura. Hapsmay c
YBEJIIMYEHHUEM CEpUIIMTa B CJOMKax IMOCTENEHHO BO3PacTaeT MPUMECh YTIIUCTOTO
BEIIECTBA, JOCTUTasi MAKCUMYMa B KPOBEJIBHOW YaCTH CJIIOMKOB. MOIIHOCTh CJIOMKOB
m3mensercs ot 0,5 mo 20 cm. Hanbosee MoIIHbIE CIIOMKA UMEIOT IIPEUMYIIECTBEHHO
aJIeBpUTOBBIN cocTaB. [Ipy yMEHBIIIEHUH UX MOUIHOCTH YBEJIMYMBACTCS COACPKAHUE
CEpULIUTOBOTO MaTepuala.

XJIOPUT-CEPULIUTOBBIE CHAHLBl — UMEIOT TEMHO-3EJIEHOBATO-CEPYIO OKPACKY,
CJIIOUCTYIO TEKCTYpPY, KOTOpas OOYCJIOBJICHA YepeIOBAaHUEM HUTEBHJIHBIX M TOHKHX
CIoMKOB. HuTeBHIHBIC CIIOWKH OOBIYHO TPYIIHUPYIOTCS B cepun. CTpoeHHE CIOMKOB
rpajanuoHHoe. B HIKHEH yacTu ciiolika mpeoOiajacT ajJeBPUTOBBI MaTepuai, B
BEpXHENM — TIMHUCTHIA. [lepexon OT ameBpUTOBOM K NEIUTOBOM Pa3MEPHOCTH
MaTepuayia TIOCTETICHHBIN, TpaHyJIOMETPUUYECKOe paclipe/ielieHne maTtepuana Oolee
KOHTPACTHO NOJYEPKUBAECTCA OKPACKOW, HM3MEHSIOUIECHCS OT 3E€JECHOBATO-CEpOM B
AJIEBPUTOBOM YaCTHU K TEMHO-3€JICHOBATO-CEPOU — B TNIMHUCTOM.

Munepanbnbiii coctaB, %: kBapi (20 — 25), cepurut (40 — 50), xmoput (25 —
30), muput (mo 5), TypManuH — ex.3. MUKPOCTPYKTypa 0J1acTOaIeBPOIICITUTOBAS, C
OCCrOpsIIOUHBIM ~ pachpeieieHUeM  YellyMdaTblX  MHUHEpPaoB.  TEKCTypHbIE
OCOOCHHOCTU OCAJOYHOU MOPOJbI MOJHOCTBbIO COXpaHWUIU CBOU BuI. OOGIOMOUYHBIN
Marepuall MPAKTUYECKH HE TMEePEeKPUCTAJUIM30BaH. AJIEBPUTOBBIA MaTepuall, C
npeobnagaromuM pasMepoM 3epeH 0,03 MM, o0pa3zyeT camMOCTOSITENIbHBIE CIONKH
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MUKPOCKOMTUYECKOW MOIIHOCTH WJIM 3aHUMAeT HWKHIOIO YacTh TpaJalldOHHBIX
aJIeBPOIEIIUTOBBIX CIIONKOB. OOJIOMOYHBIN MaTepHall MPeICTaBICH U30METPUYHBIMH,
YIJIOBAThIMH, MPAKTUYECKH HEOKATAHHBIMHM 3€pHAMU KBaplla, CIIEMEHTUPOBAHHBIMU
XJIOUPT-CEPUIIUTOBBIM ~ TOHKOYEIIYHYaThlM  arperatoM. XJOPUT U CEPUIUT
MPECTABISAIOT COOOM cpacTaHusl pa3HOOPUEHTUPOBAHHBIX YCIITYEK.

['muHUCTBIE y4YacTKU CIOMKOB, COJepXkallie HE3HAYUTEIbHOE KOJIMYECTBO
0o0JIOMOYHOrO MaTepuana, B pe3yJlbTare YIUIOTHEHHS M HE3HAYUTEIbHOTO
pacciaHiieBaHusl IPEJICTABIIAIOT cO00M JTMH30BUIHO-4enucToe cTpoeHue. Ha obmem
cepo-3eJeHOM (OHE XJIOPUT-CEPULIMTOBOTO COCTaBa HAOMIOAAIOTCA  CBETJbIC
JMH30YKU C MpeodsialaHueM KBapILEBBIX YaCTUIl. XJIOPUT-CEPUIIUTOBBIN CIIaHell
MPEJICTABJIEH HA PUCYHKE 9.
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Pucyrok 9— XJopHT-ceprIMTOBBIN cllaHel]. MUKPO3epHUCTOE, TPYOOCIIAHIIeBATOE CTPOCHHE: &) MPH OTHOM
HUKOJIE, 0) HUKOJIM CKPEIIICHbI

CepuiuT u XJIOpUT 00Pa3yrOT CpacTaHus, €Ba Pa3IUYUMbIE [0 XapaKTepHOI
JUISE HUX OKpacke. B CKpeleHHbIX HUKOISX XJIOPUT-CEPUIIMTOBBIN arperar HUMeEeT
CYMMAapHYIO OPaHKEBO-KENTYIO HHTEP(HEPEHIIMOHHYIO OKPACKY.

Kpan pyasoro MuHepana TSATOTE€ET K XJIOPUT-CEPUIIMTOBOMY arperary,
npuaaBas eMy OoJjiee TEMHBIH OTTEHOK. 3epHa PYIHBIX YaCTHUI[ HW30METPUYHOM
(GhOpMBI C U3BIIMCTHIMU OTPAHUYCHHUSIMU UMEIOT MpeumyInecTBeHHbI pasmep 0,005

- 0,01 mm.

5.1.2 llerporpadusi nopoa MUHePATU30BAHHOH 30HBI

[Toponbl MHUHEpPATU30BAaHHOM 30HBI SIBJISIFOTCS YACTUYHO METACOMATUYECKH
W3MEHECHHBIMU MOpoJIaMu 151 MPEICTaBJICHbI CyNb(GUIU3UPOBAHHBIMHU
CEepULIMTU3UPOBAHHBIMU CJaHIIaMU. B oTiimyue oT HEM3MEHEHHBIX MOPOJ OHU OoJjiee
ceerabie. CynbOUIN3UPOBAHHBIA CEPHUIIMTU3MPOBAHHBIM CIIAaHEI[ IPEACTaBICH Ha
pucynkax 10, 11.

Cynbhuan3upoBaHHBIC CEPUIIMTU3UPOBAHHBIE CIIAHIIBI — HWMEIOT CBETJIO-
CEpyI0, CEPYI0 C 3€JIECHOBATHIM OTTEHKOM OKpPACKY. TOHKOCIOHWCTBIE, MAaCCUBHBIE, C
MHKPO3EpPHUCTON CTPYKTYpOoil. Marpuna ciio)keHa B OCHOBHOM TOHKMMH YEIIyHKAMU
cepuiuTa U 0JIEIHO-3€JICHOT0 XJIOPUTA; YIJIEPOJUCTOE BEIIECTBO TOHKOJIUCIIEPCHOE
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U paBHOMEPHO paccesHHOe. [JaBHBIMH TOPOJ0OOPA3YIOMIMMUA MHHEpaIaMu
SBIISIOTCS CEepUIIUT, KBapIl, JOJIOMHT, XJIOPUT. MuxkpocTpyKTypa
IPaHONIEeNH1001aCTOBAS.

Pucynoxk 10 — Cynshuau3npoBaHHbIA CEPUITUTU3UPOBAHHBIN ciianel. [lomocuareie
arperaTsl TUPPOTHHA COTJIACHBIE U CYOCOTIIACHBIE CIIOUCTOCTH

OxkBaprieBanue W KapOOHATHU3allUs Pa3BUBAIOTCA B TMpejesiax PEeIMKTOBON
CJIOUCTOCTH, 3amelias MPEeUMYIIECTBEHHO XJIOPUTOBBIC CIOMKH. B OKBaprioBaHHBIX
clIoMKax cojaepkanue kBapima gocturaet 80%. B Bume nmpumecu B HUX OTMEYArOTCS
THE3/1a PABHOMEPHO pacHpeieieHHbIX KPUCTAUTMYECKU-3EPHUCTBIX arperaTon
XJIOpUTA, CEpHUIUTa, J0JIoMUTa U CcyiabdumoB. Ksapir o0pa3yeT upe3BbIYANHO
pasHooOpa3Hble MO (GopMe U pa3MepoM 3€pHa, OCHOBY KOTOPOTO COCTaBIISIET
coToBbIi arperar. Cpenu COTOBOTO KBaplla OTMEUAKOTCS pa3iudHbIe MO (GopMe U
pasmepam (pparMeHThl MHUKPO3EPHHUCTOrO0, HE IMEePEeKPUCTAIIIM30BAHHOTO KBaplia
CJIAHIIEB, HO B HUX YK€ NMPAKTHYECKH OTCYTCTBYIOT XJIOPUT WU CEPUIIUT. 31ECh KE
BCTPEUAIOTCS  yYaCTKH  KPYIHO3EPHHCTOrO KBapma ¢  OJOYHO-MO3aUYHBIM
HEPAaBHOMEPHBIM TIOTaCaHUEM. 3epHa MMEIOT M30METPUUYHYI0 (OpPMY, HO TPAHHIIBI
3€pEH MPUYYAJIMBO-U3BIIMCTHIE, YACTO 3aMEILIEHHBIE C KPAEB COTOBBIM KBapIEM.

CyI11eCTBEHHO CEpHUIIMTOBBIC CIOWKM TOHKO pacCiaHIOBaHBI W COOpaHBI B
MeJIKhe  ckiaaaku. OpHUEHTHpPOBKA  4YelIyH4YaThlX MHUHEPAJIOB  IMPAKTUYECKU
napaseabHasl.

Pucynox 11 — Cynbpuau3znpoBaHHblii cepUIMTU3NPOBaHHbIN cianel. [lonocuaTsie
arperarbl MUPPOTHUHA CEKYT MOl HE3HAUUTEIbHBIM YIJIOM PEIIMKTOBYIO CIIOMCTOCTh
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Cynbduaasie MUHEpaNbl MPEACTABICHBI MUPUTOM, HUPPOTHHOM B BHJC
MPOXKUIIKOB,  BKpAaIJICHWH, Tak)K€ OTMEYaeTCsd BKPAIUICHHOCTh  CTHOHHTA,
UTOJBYAaTOr0 apceHonupuTa. OUYeHh CBOCOOpPa3HBI TPOSBICHHS HUTOJIHYATOTO
apCeHONMPHUTa B OTHX CJaHIAX. [OHKHWE WrOJIOYKH MHHEpaja pPaBHOMEPHO
MPONUTHIBAIOT  MOPOJY, OPUCHTHUPYACHh  YJIMHCHHEM  BJOJb  IUIOCKOCTEH
pacclaHIeBaHUs, COMJIACHO  OPUEHTHPOBKE  TJIABHBIX  MOPOJ000pa3yIONINX
MuHepaioB. Tojl0uku apceHOMMPHUTA TIOTHOCTHIO TTOBTOPSIOT INIOHYATOCTh TTOPOJIBI.

B cnanmax ormedarorcs moclioHHO-BKpaIuieHHbIE 000CO0IeHUS TUPUTa, MO0
nuppotrHa. CynbGuUIbl TYCTO HACHIAIOT NopoAay, 3aHuMas 20 — 25% ot oObema.
[Tuput oOpaszyer vaie xopomo ohOPMIICHHBIE KPUCTAILIBI U UX CPOCTKH, IMUPPOTHUH
NPEJCTaBlIeH 3CPHHUCTBIMU  TJIOMepoOJacTOBBIMM  arperatamMu. Ho  wHoOrma
BKpAIJICHHBIC arperathbl CyJb(HUI0B MOTPYKEHBI B TOHKO3EPHUCTYIO MacCy TOPOBI U
HE COMPOBOXKIAIOTCS YKPYITHEHHEM ITOPOA000pa3yIOINX MUHEPATIOB.

5.1.3 Iletporpadusi pyIHbIX METACOMATUTOB

Ha yuwactke mo wmwuHepanoro-meTporpaguyeckuM OCOOEHHOCTSIM — BBIIEIISIOTCS
CIeMyIOIMEe TUMbl pyA: 1) KBAPUUTOMUTHL, 2) KBapPIMUTOIUTO-CEPULIUTOINUTHI; 3)
CepULIMTONIMTHL. Tpu TUma pya SBISIOTCA PYAHBIMH METaCOMATHUTAMH U ClIararoT
LEHTPAJILHBIE 30HbI PYIHBIX TE.

MeracomaTrueckie MpeoOpa3oBaHUs BBIPA3WIUCH B TEPEKPUCTATUIM3AIMIH,
U3MEHEHNH BEUIECTBEHHOIO COCTaBa W YHUYTOXEHUU TEKCTYPHO-CTPYKTYPHOIO
y30pa UCXOAHBIX MopoA. OOpa3zoBaHUE KBapIHUTOIUTOB COMPOBOXKIAIOCH BHIHOCOM
NPAKTUYECKH BCEX XUMHUYECKUX DIEMEHTOB U (OPMUPOBAHMEM CYIIECTBEHHO
KBapLEBbIX OPO/I. KBapuuronnTo-cepuuToInThI SBIISIIOTCSA
TOHKOIIEPECIANBAIOIIMMHCS ~ METACOMAaTUTaMU TIEPBOTO W BTOPOTO  THUIIOB.
CepULIMTONUTBI B CPaBHEHHWHU C MCXOJHBIMH CJAHLUAMH OTJIMYAKOTCA PE3KUM
YMEHBIIEHUEM COJIEPKAHUN MArHusl, jKejie3a U YBEJIMUYCHHEM — Kajus, allOMUHHS.
braronpusTHeIM IPU3HAKOM MOBBIIEHHOMN 30JI0TOHOCHOCTH ABJISIETCS
HACBIIIEHHOCTh UX CYIbhuIaMU.

[IposiBIeHHBIE PYJIHBIE METACOMATUTHI OEPE3UTOBOrO MPOGUIISL CBOCOOpPA3HBI,
YTO JIeTIA€T MECTOPOXKICHHE MPUBJIEKATEIbHBIM 111 U3ydueHus. [lonHonposiBIeHHbIE
METaCOMATUTBl MMEIOT OTYETIMBOE 30HAJIbHOE CTpoeHue. WX sdAnepHble 4YacTh
CJIIOKEHBI CYIIECTBEHHO KBApIIEBBIMH METACOMATHTaMH, K Tmepudepuu OHU
MOCJE0BATENIbHO ~ CMEHSIIOTCSI ~ METacCOMaTUTaMHM  KBapll-CEPUIUTOBOTO U
CEpPULINTOBOTO COCTABOB.

KBapuuronursl npeacrasiieHsl Ha pucyHkax 12, 13. iMeror HeogHOpOAHOE
BHYTpPEHHEE CTpoeHHe. KBapIuTOIuThI coaepkaT OOJIbIIOEe KOJTMYECTBO PA3HBIX IO
dbopMe U CTEeHHM 3aMENICHHOCTH KCEHOJMTOB CJaHIA, MPOKWIKOB KBapIia, THE3,
paccessHHOM ¥ KPUCTANTMYECKON BKPAIUIEHHOCTH, TPOXKWIKOB CyIbOHIOB W
KapOoHaTOB. ['paHUIbl KBAPLIMUTOIUTOB C BMEUIAIOIIUME CIaHIIAMU PE3KUE.

MukpocTpyKkTypa KBapIeBOTr0 arperara HEpPAaBHOMEPHO3EPHUCTAS,
rpaHo6OiactoBas. B moponae mpeobiiagaeT COTOBBIM MHKPO3EPHHUCTHIN KBapll, Cpeau
KOTOPOrO OCTPOBKaMH pacroJjiaralorcsi Oosiee KpymHblie 3epHa. OHU  HMEIOT
HEMpaBWIbHbIE MPUUYYHJIMBbIE ouepTaHus. MHoOrue 3epHa KBaplua HMEIOT
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TOHKOIUIACTUHYATOE WM JIMH30BUJHOE cTpoeHue. lloracanme kBapua OOBIYHO
HEOJHOPOJIHOE, BBIPAXKAIOIICECS B JABUXKEHHUM MPSIMOJIUHEHHOr0 (poHTa MOTracaHus
3epHAa TpHU BpalleHUM CTOJIMKAa MUKpockoma. [IpuBeneHHbie (hakThl BHYTPEHHETO
CTPOCHHSI KBapUUTOJIUTOB MOTYT CBHJETEIBCTBOBATh, UYTO HUX O0Opa3oBaHUE
MPOXOAUIO B  HECIOKOWHOW TEKTOHWYECKOW OOCTaHOBKE, B  pe3yJbTare
METaCOMAaTHUYECKOW KPUCTAIIIU3ALINHY.

Pucynoxk 12 — Ksaprmtonmut. C ISITHUCTO-TIPOKITIKOBBIMH BBIJICTICHHASIMU KFJTBHOTO KBApIia, C KOTOPHIMU
ACCOITMUPYIOT TUPUT-TIMPPOTUHOBEIE THE3/IA
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PI/ICYHOK 13 — KBapLII/ITOJ'II/IT. PaBHOMepHO', MCJIKO3CPHUCTOC CTPOCHUEC METAaCOMAaTHTA: a) IIpH
OJHOM HHKOIJIC, 6) HHUKOJIM CKPCIICHBI

Uronbuatelii apcC€HOMUPUT, pa3MEPbl KOTOPOTO €1Ba MPEBBIIIAIOT COTHIE JOJIH
MUJUTUMETPA, OOBIYHO MPOTHUTHIBAET PABHOMEPHOU CHINbIO KCEHOJIUTHI CIAHIA WA
NPUYPOYEH K PEIMKTOBBIM MOBEPXHOCTSIM HACIOCHUS HUCXOJHOW TOPOJbI, B
KBapIUTONNTAX APCECHONMHUPUT HMMEET HMANOMOP(HBIE TOHKOMPU3MATHYECKUE
KPUCTAJUTBI ¥ HETIPABWIIBHBIE 3€pHA, IIEMEHTUPYIONINE TPaHOOIACTHI KBapIIa.

KBapuuToiuro-cepuuuToInThl NpecTaBieHbl Ha pucyHke 14. OCHOBY 3TOro
TUAMA METACOMATUTOB TMPEJCTABISAIOT CEPUIMTONUTHI, HACBIIICHHbIE JIMH3aMH,
THE3/1aMU KBapUTOB. MOIIHOCTh M MPOTSXKEHHOCTh KBAPIIEBBIX JIMH3 HU3MEPSETCA
CAaHTUMETpPaMH, PpEXKe JECATKAMU CAHTUMETPOB. JIMH30BUIHBIE KBaplEBbIC
000CcOOJIGHHsT B CEPHUIIMTOIMTAX  MPEACTABIAIOT  co00M  cBoeoOpa3HbIe
cerperairoHHble 000COOJIEHUsSI CPeAN TeJl CEPUIUMTOIUTOB. MUHEpaIbHbI COCTaB,
CTPYKTYpHbIE OCOOCHHOCTH CTPOEHHUS TMPEACTaBISAIOT COOOH COBOKYIHOCTH
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ONMMCAHHBIX  CEPUIIUTOJIUTOB MW  KBApPIUTOIWUTOB. I[lomocdaTo-nuH30BUIHAS
HEOJHOPOJHOCTh OSTHUX TMOPOA ONarompusiTHO CKa3amacbh Ha (OPMUPOBAHUU
BHYTPHPYAHON TPENIMHOBATOCTH M TOCIEAYIOMEM OTIOKECHUU PYIHOTO KOMIUIEKCA
CyJIb(pUIOB U 30JI0TA.

Pucynoxk 14 — KBapuutonurto-cepunutonnut. bpexuneBas TeKkCTypa pyJIHOTO METACOMAaTUTA

CepunMToauThl. BBIIENSIOTCS Cpeau BMENIAOIIUX CIAHIEB  S0J0YHO-
3eJICHOU, OJIMBKOBOM OKPAacKOM, MpeICTaBICHBI Ha pucyHkax 15 — 17. Onu obnamarot
TUTOXO BBIPAXKCHHOH CIIAHIIEBATOCTHIO, HO TaKXKe, KaK M BMEIIAOIIUE CIAHI[bI, UMEIOT
NeTUTOMOPPHYIO  CTPYKTypy. B cpaBHEHMHM C BMENIAIONIMMH  TIOPOJaMHU
CEpHUIIMTOIUTHl HMMEIOT Ooyiee CBEXXHU B, MOAYEPKHUBAas CBOE Ooyiee TO3IHEE
obOpasoBaHmue.

Pucynoxk 15 — Cepunuronurt. [lonocuaToe u nieMeHTallMOHHOE (ClIeBa) pacipeieeHne
PYZIHBIX MUHEPAJIOB B METACOMATHUTE

[lepBuYHas CIOMCTOCTH UCXOTHBIX CIAHIIEB 3aJieYeHa HOBOOOPA30BaHUSAMH, HO
MIPAKTUYECKU BCETJA B CEPUIIUTOIUTAX MOKHO OOHAPYKUTh YIACTKH C PEITUKTOBBIMU
Tekctypamu. CepUIUTONMHTHl OOBIYHO XapPaKTEPHU3YIOTCS TUIOTHBIM CJIOKCHUEM.
Haubonee TnnuyapIME CyTbGUIAMU B CEPUITUTOIUTAX SBISIOTCS TUPUT, MUPPOTHH U
UTrOJIbYaThll  apceHomupuT. B  pynHbIX HHTEpBanax Cyiab(QUIbl HACTOJBKO
XapaKTEepHbI, UTO B KX HA3BAaHUM HEOOXOAMMO OTpa)XaTh MPUCYTCTBHE TOTO WIIH
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uHoro cynbduaa. MunepanbHblii coctaB, B %: kBapir (40 — 50), cepunut (30 — 40),
MPHUMECh XJIOPUTA, PYyTHII, IPUMECH CYIb(GHUI0B U KapOOHATOB.

Pucynoxk 16 — Cepunutonut. YHacne0BaHHOE MOJI0CYATOE PacIpe/IeTICHUE arperaToB
MUPPOTHHA, COTIIACHOE TIOBEPXHOCTSIM HACJIOCHHSI IEPBUYHO-0CAJOUHOMN MOPOIbI

MukpocTpyKkTypa CEPUITUTOJIUTOB JIETIUIOTPaHO0IaCTOBAS. [Tnoxo
MIPOSIBJICHHAS CIIAHIIEBATOCTh B 00pa3liaXx OOBSCHIETCS MOBBIIMICHHBIM COJIEPKAHUEM
kBapua. Pasmep MmmuHEpanbHBIX 3epeH Haxoautcs B mpexaenax 0,001 — 0,02 mwm.
Haubonee kpymnHble W3 HHX — UYCIMIYHKH CEpULIMTAa W Hauboiee MeEJIKHe —
KpUCTAITUKK pyTwina. ['paHoOnmacthueckuit KBapiy oOpa3yeT OCHOBY ITOPO/IHI,
MpeCTaBIeH N30METPUYHBIMU U CJIA00YNIMHEHHBIMHU 3€PHAMH.

Pucynok 17— Cepuimronut. MUKpo3epHHCTast CTPYKTypa ¢ PaBHOMEPHBIM PaCIIpE/IeTIeHUEM CEpULIUTa U
KBapla: a) Ipy OTHOM HUKOJIE, 0) HUKOJIM CKPEILEHbI

CepHIIUT XOPOIIO OKPHUCTAUIM30BaH, 00pa3yeT HIAMOMOP(HBIC OIUHOYHBIC
YEeIIYyHKH M TOJIOCKH  IapaIeIbHO-IEHUA00aCTOBBIX — arperaTtoB, CEKYIIUX
PEIIMKTOBBIN KIIMBAX M CIAHIICBATOCTb.

Pytun 6ecniBetHbIN nin 61eaHO-)KenThii, pazmepoM oT 0,001 10 0,01 mm. On
MPEACTABICH MPU3MATUYECKUMU KPUCTAIIMKAMH, HapaljIeIbHBIMA M KOJCHYATHIMU
CpoCTKaMH. PyTui BcTpedaeTcss Kak BO BKJIIOUCHHUSAX B CEPHUIIUTE M KBaplie, Tak M B
MEXX3€pHOBOM MPOCTPAHCTBE IOPO1000pa3yIOIKUX MUHEPAIIOB.

MaKpOCKOIMYECKHE BbIJCICHUS MAPPOTHHA U MUPHUTA BCTPEUYAIOTCS OOBIYHO
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pa3zenabHoO, HO, KaK MPaBUJIO, B ACCOLMALIMM C TPAHOOIACTUYECKUM KBapLEM. 3epHa
Cyab(hUI0B 00paCTAIOTCS JKEIE3UCTHIM XJIOPUTOM. 3JECh KE OTMEUYAETCs 3€pHUCTAs
BKPAILJIECHHOCTh KEJITOr0 CUACPUTA.

ApceHonUpUT 00pa3yeT MOJ0CYaTO-BKPAIJIEHHBIE arperarbl, COCTOALLUE W3
cyOmapasiebHbIX HUIroJIbYaThIX KPUCTAUIMKOB. Pa3mepsl MuHEpasia COCTaBIISIIOT
COThIE W JecsaThle Aoau MuumuMmeTrpa. "[loToku" KpUCTaNIMKOB apCeHONMHPUTA
OPHUEHTHPOBAHBI COTJIACHO CIIAHIIEBATOCTH M IOBTOPSIOT MEJKYH CKJIaJI4aTOCTh
MeTacoMaruTta. B yyacTkax METacOMaTUTOB C PEJIUKTOBBIM TEKCTYPHBIM Yy30pOM
3aMEILEHHOI0 CJIaHLla apCEHONMUPHUT HM30MPATEIbHO HACHIIIAET MOPOAY, HUCIONb3YS
JUISL JIOKQJIM3allui PETUKTOBBIE MU BHOBb OOpPa30BaHHBIC CTPYKTYPHO-TEKCTYPHBIE
JIOBYIIKH.

5.2 MuHepaJIbHBIH COCTAB Py

Jlns pyn ydacTka XapakTepHa NPOXKUIKOBAs, MPOKUIKOBO-BKpAIUICHHAS,
BKpAIUJICHHasT U MAacCHUBHBIC TEKCTYPBI; MPEACTABISIOT COOOM CPOCTKH HEPYIAHBIX
Oop01000pa3yIoNINX MUHEPATIOB U CYJIb(OUIOB.

MUKPOCKOTTUYECKUM METOJIOM YCTAHOBJICHBI CIIEYIOIIME MHUHEPAIbl PYII.
['maBHBIMU MUHEpajlaMH SIBIISIFOTCS KBapll, CEPUIIUT, XJIOPHUT, KapOOHAThI, MUPHT,
NUPpPOTHH. BTOpocTeneHHble MUHEpAbl MPEICTABICHBl PYTHIOM, apCEHOMUPUTOM.
Penkumu MuHepanaMu sSIBISIOTCS albOUT, TypMajuH, CTAOHUT, OEPThEPHUT, 30J10TO.

5.2.1 HepyaHbie MUHEPAJIbI

Hepynnble MuHEpasibl ydacTKa NPEACTABIEHBI KBapLEM, CEPHUIIUTOM,
KapOoOHaTaMH, XJIOPUTOM, PYTHIIOM, allbOUTOM, TYPMAITMHOM.

KBapu B coctaB pya BXOAUT B BUJIE TJIABHOTO MOPO000PA3YIOIIETO MUHEpaia
30JI0TOHOCHBIX KBapIIUTOJIUTOB U KBapIl-KapOOHATHBIX MPOXKHIKOB. B 3TOM citydae
kBapil 3aHuMaeT 80 — 95 % oT o01ero KoIMYecTBa MHHEPAJIOB, CIATAIONINX PYIHYIO
Maccy. Kpome Toro, kBapl BXOAUT B COCTaB PYIHBIX METACOMATHUTOB,
MPEICTABIAIOMMUX COO0M XJIOpUT-KapOOHAT-CEpUITMT-KBapIIeBbIid arperat. Ha momto
KBapIia B MeTacoMaTuTax npuxogutcs okoiio 40 — 55%

[Ipu npoOneHuu pya KBapil BBICBOOOXKIAETCS B BHUIIE MOHOMHUHEPATBHBIX
O00JIOMKOB M3 KBapIHUTOJIUTOB M KBapI-KapOOHATHHIX MpOXWIKOB. OH o00Opasyer
TECHbIE CpPACTaHMs MPAKTUYECKH CO BCEMH PYJHBIMU M HEPYIHBIMH MUHEpaJaMHU.
Kak noka3biBaeT MUKPOCKOIIMYECKOE UCCIEOBAHUE PY/, 30JI0TO B KBAPLUTOIUTAX U
KBapIl-KapOOHATHBIX TPOXKUIKAX TATOTEET K Cyiab(puaaM, HO HYacTO OTMEUYaeTCs
HEIMOCPEACTBEHHO B KBaplie. OHO pacnpoCTpaHEHO B MEXK3E€PHOBOM MPOCTPAHCTBE
IpaHoO0IaCTUYECKOTO KBapIia, 00pa3ys pa3Hbie Mo (opMe BBIIACICHHUS.

Cepuuur BXOIUT B COCTaB Pyl B BHUJIE KBaPII-CEPUIIMTOBBIX MOPOI000PA3YIOLIIX
arperatoB pyJOHOCHBIX MeTacoMaTuToB. CopepkaHue OOJOMKOB CIIOJIUCTBIX CIIAHIICB
nocturaet 50 — 55%, rccrnenoBaHUAMH YCTAHOBJICHO, YTO METACOMATHUECKUE CITFOUCTHIE
MOPOJIbI C BKPAIUICHHOCTBIO MUPUTA, MUPPOTUHA M, OCOOEHHO, apCEHOIMPHUTA COAEpKar
BbIJIENICHUs 30i10Ta. [IpryeM, 30J10TO BCTpeyaeTcst Kak B CPacTaHUU C CyJIb(puaaMu, Tak U B
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CaMHX CJIaHIaX.

Cepunit B pyax o0Opa3yeT TOHKO U MUKpPOYEIIyiHuaThie JEMu1001acCTHIECKUE
arperarhl, TAaKK€ MAJIOMOIIHBIE TPOKUIKHA, KOTOPHIE UMEIOT PA3HOOPUEHTUPOBAHHOE
HaMpaBJICHUE.

KapOoHnaTtsl SBISIOTCS IIHUPOKO PACHPOCTPAHEHHBIMHM MHUHEpajaMH B pyJax
MECTOPOXKICHMA, MX KojaudecTBO cocTaBmsieT 3 — 10%. Onu o0pa3yroT THE3na,
NPOXKUIKM M 3€PHUCTO-KPUCTAJUIMYECKYIO BKPAMJIECHHOCTh B METAaCOMATHUTaX,
KBapIEBbIX MPOXKUIKAX U OKOJOPYIHO-U3MEHEHHBIX cliaHmnax. Haubombiiee ux
KOJIMYECTBO PA3BUTO B 30JIOTOHOCHBIX IIJIOMYATHIX CIIAHIAX, MPEACTABIISIONINX HE
MOJHOCTBIO ~ M3MEHEHHBIE  TOPOJIbl, COXPAHUBIIUE  TEKCTYPHO-CTPYKTYPHBIE
O0COOCHHOCTU BMEMIAIONIUX TTOPO/I.

K BbieneHusiM kapOOHATOB, KaK MPaBUJIO, MPUMBIKAIOT 3€PHUCTHIE arperaThl
cyabduaoB. Hambonbmmm pacnpocTpaHeHuEeM cpead KapOOHATOB MOJIB3YIOTCS
KaJIbIIUT, aHKEpUT. B MeHblIeld Mepe pa3BUT CUIECPUT. DTH KapOOHATHI HAJEHKHO
JTUATHOCTUPYIOTCS TIOJT MHUKPOCKOTNIOM 10 MOP(OJOTHH 3€peH, OpPUEHTUPOBKE
JIBOWHUKOB POCTa OTHOCUTEIBHO KPUCTAIIOTPAPUUIECKUX IJIEMEHTOB, MPOSIBICHUIO
nceB10abcopOIMK ¥ IPOTYKTaM 3aMEIICHHUS.

XJIOpUT XapakTEepHbI MUHEpaAld B pyJlaX, HO B KOJUYECTBEHHOM OTHOIIEHUHU
OH YCTymaeT KBapily, CEpHIMTy M KapOoHaTam. XJOpUT 0Opa3yeT CPOCTKH C
KapOoOHaTaMM, KBapleM, MYCKOBHUTOM U cyilbpumaamu. B  cpaBHeHuMM ¢
OpO1000pa3yIONIUM XJIOPUTOM OH HMMeeT 0oJyiee KpyIHBIE pa3sMepbl U BBICOKYIO
&Kene3uctocth. [Ipu oOpa3oBaHUM PYIHBIX METACOMAaTHUTOB MHMHEpal WUrPaeT poJib
Oydepa B mepepacnpeeeHUN Kelle3a, MarHus U kKpemMuus. Hapsany co cHmxeHueM
KEJIE3UCTOCTH MUHEpaja, pPe3KO YMEHBIIAETCS KOJIMYECTBO XJIOPUTA B PYAHBIX
METaCOMAaTHUTAX.

IToseBble mMAaThl B pyaax SBISIOTCA pPEIKUMH MHHepaidamu. Hawmbomee
IMIUPOKAM PACIPOCTPAHCHHEM TMOJb3YyeTCs albOUT, KOTOPBIA BCTpEUaeTcs B
IPOKUIIKAX, CEKYIIMX PYAHbIE METACOMATUTHI U OKOJIOPYAHO-U3MEHEHHBIE TTOPOIbI,
COBMECTHO C KBaplUEM, XJIOPUTOM, HUPUTOM M NOUPpOTUHOM. [lnmarmoxnazoBbie
BBIJICJICHUSI UHTCHCUBHO 3aMEIIAIOTCS KBapueM. HekoTopsle M3 3€peH IOJIHOCTHIO
pacTBOpPEHbl B KBaple, Ha KX MECT€ OCTaJIUCh JIMIIb 3€JIEHOBATHIC PEJIUKTHI
MPOIYKTOB WX 3amemnieHus. Hawmbomnee KpymHbIE arperatbl MUHEpajia COCTABISIIOT
1,505 cm. O60cobiIeHus IIarnoKiIa3a IPEACTaBISIOT cOOOM arperat TabJIUTYaThIX
3epeH pasmepom 0,15 — 10 MM mno yaiuHeHuto. MwuHepana, KpoMe TpelluH
CIIAHOCTH, HCHEHIPEH TOHKOM  KAaTaKJIIACTUYECKOM  Pa3HOOPHUEHTUPOBAHHOMN
TPEIIMHOBATOCThI0. Hanuuue chllii XJIOpUTa B IUIArMOKIa3e MPHUAAET EMY 3€JIEHYIO
okpacky. Kpome xmoputa, B MEX3EpHOBOM NPOCTPAHCTBE, TPEIIMHAX M BO
BKJIIOYEHHUAX PaA3BUTHl YEPHbIE W TEMHO-CEpPbIE€ IMbUIEBATHIE HEIUArHOCTUPYEMbIE
o0pa3oBaHus, KPUCTAJUIBI M UX CPOCTKHU OJIETHO-KOPUYHEBOTO PYTHIIA.

TypManuH penko BCTpEYAeTCs B MHUKPOCKONMMYECKUX KOJnWdecTBax. B
KaueCTBE aKIECCOPHOTO MUHEpaia OH (PUKCUPYETCS B CEPUIIUTONIUTAX, TJIe 00pa3yeT
0JIeIHO-3€JIeHbIe KPUCTAIUIMKU, COM3MEPUMBIE C YEHIyHKaMH CEpUIIMTa U XJIOPUTA.
Cynd mo ONTHYECKHM CBOMCTBAM, OH OTHOCHTCS K Iepay. B kBapuuronurax u
KBapIlEBbIX MPOXKUIKAX TypMaluH OObIYHBIA MuHepaln. OH oOpaszyeT paguaibHO-
JYYUCTHIE U METENIbUaThle CPOCTKU KpucTaIioB pazmepom 0,5 — 1,0 MM u meHee (1o
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VJIMHEHUI0). DTOT TypMaJIMH UMEET OJICTHO-KENTYI0, XKEITYyI0 U MHOTJIa CBETJIO-
KOPUYHEBYIO OKPACKY.

B kBapiie TypManun coxpassieT GopMy MEpBUUHBIX BBIJCICHUN, HO KPUCTAJIIBI
pa3npoOsieHbl U 4YyTh PA3[BUHYTHI MO TPEUIMHAM OTIAEIbHOCTU. TakuM oOpazom,
KaTaKJIa3UpOBaHHbIE KPUCTAIIIBI TypMaJIiHA KaK Obl CKJICEHBI U 3aKOHCEPBUPOBAHBI B
IpaHo0JIaCTUYECKOM KBapLIEBOM LIEMEHTE.

5.2.2 PyaHbie MUHePaJbl

MI/IHepaJIaMI/I pYI[HOﬁ MUHCpAJIN3allUnu  ABJIAIFOTCA  IIUPPOTHUH, IMUPUT,
APCCHOIIUPHUT, CTI/I6HI/IT, 6€pTB€pI/IT, 30JI0TO.

CaMopoiHbIE METAILITBI

30,10TO BCTpEeUaeTCss B CpaCTaHUSAX C PYJHBIMH U HEPYIHBIMH MUHEpaJIaMH, a
Tak)Ke B BUJIC BKIIIOUCHUH B HEKOTOPHIX M3 HUX. Hambosee pacnpocTpaHeHHbIE 3epHa
30J10Ta pa3sMepoM OT TBHICAYHBIX JO COTBIX JOJIed MHIJIIUMETpa OOBIYHO
CONPOBOXKIAIOTCSA TbUICBAaThIMU dacTullamMu wmuHepana (menee 0,001 mm), a
KpymHble (007ee 1 MM) BbIICICHUS OTMEYAIOTCS B CIMHUYHBIX ClydasX. BbISBICHO
TP Pa3HOBO3PACTHBIC T€HEPAIIUH 30JI0TA.

3omoTo-l mpencTaBieHO 3epHAMH OT CcyOMHKpockomuueckux mo 0,1 MM
pasmepoB, mpeobisianaroT BeieneHus. OKpacka MHUHEpasia KelTas ¢ KpPacHOBATBhIM
OTTeHKOM. Mopdosiorusi 3epeH M30METPUYHAS ¢ OBAIBHBIMU OYEPTAHUSIMU, MHOT]IA
IIacTUHYaTas co cJ1abo BBIPAKEHHBIM YIJWHEHHEM. 30J0To-l accomuupyercs c
apceHONMUpPUTOM-I|, TUPPOTHHOM W MUPHUTOM, 00pa3ys ¢ HUMH CpPaCTaHUsI, U PEIKO
BCTpedaeTcs B KBapiie. Hamboisiee BbIpakeHa MPOCTPAaHCTBEHHAs CBsA3b 30j10Ta-l ¢
apceHonupuToM. OHO pacmoyiaraeTcss B MEJKHX TPEIIMHKAX, HAXOIUTCS B IIEMEHTE
pa3apoOJICHHBIX arperaToB apCeHONMPUTA M YaCTO HapacTaeT Ha MOBEPXHOCTH 3€PEH.
Cpacranus 3070T0-l ¢ npyrumu paHHUMH CyiabpuaaMu (MMUPUTOM, MMHPPOTHHOM)
OTMEUAIOTCSI TOJIBKO NP HATMYMH B HEMOCPEICTBEHHOM OJM30CTH apCeHOMUPUTA.

3omoto-Il 00bMHO accorumpyer ¢ KBapreM U KapOoHatamu. KpyImHOCTH 30J10THH B
cpemaem 0,1 — 0,12 mm. Mopdororus 3epeH yriosaras. Hanbonee KpyrmHble BbIICICHHS
3omota-ll Tarke, kak M 3050Ta-l, COMPOBOXKIAIOTCS OPEOJIOM MEIBYANIINX 30JI0THHOK.
[IpoGHocTh 3050Ta-1l 00BIMHO HIDKE, yeM 30i0Ta-l, u Bapeupyer ot 885 mo 949 900,
coctaBiis B cperaeM 912 °/oo. TIpumeck cepebpa, B cpemHem, 1,66%, a pryti — 55,81%
OT4UTENTBHOM €r0 0COOEHHOCTHIO SIBIISIETCS OJICTHO-KENTast OKpacKa.

3onoto-lll BcTpewaeTcs B TecHOU acconuanuu ¢ MUHEpaJiamu cypbMbl. OHO
00bIYHO 3ameraer OepThepuT. OUeHb PEKO 3Ta TeHepalusl 30J0Ta OTMEYaeTCs B
BHJIC CaMOCTOSITSIBHBIX 3e¢peH B KkBapie. dopMa 30J0THHOK HEIpaBUIbHAS,
ncepaoMopdHas, pasMep damie Bcero kosneosercs B mpeaemax 0,015 — 0,07 mwm.
Oxkpacka MuHepasna 0JeJHO-OpaHkKeBO-xKeaTas (OpoH30Bas).

Cynbhupt

IIuppoTuH — camblii PaCIIPOCTPAHEHHBIN PYAHBI MUHEPAT HA MECTOPOXKAECHUU. OH
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cllaraeT  pasfiIMyHble [0  BEJIMYMHE  AJUIOTPUOMOP(HOZEPHHCTBIE  arperarbl  OT
MuUKpockorudeckux 110 5 — 10 cm. [Tuppotun npeacTapieH Ha pucyHkax 18, 19.

Pucynoxk 18 — [leMeHTanus KpUCTALNTHYECKU-3€PHUCTOTO APCEHOTTUPHUTA arperaroM
ajutoTpuoMophHO-3epHUCTOr0 TuppoTrHa. FOro-Boctounsnii yaactok, ckB. 2274, rin. 151,0 m

[TuppoTun sBiseTcs "CKBO3HBIM" MHHEpaoM pyaHOTO mpoiecca. [Ipu stom
OH YacTo mpeoOpasyercs — MOABEpraercs MNepeKpUcTauIM3aluu, OyIIUHUPYETCH,
nepeotiaraerca. Ha npoTsbkeHun Bcero npoiiecca MUHEPanooOpa3oBaHUs MUPPOTUH
3aMellaeTcs MUPUTOM, apCeHONMHUPUTOM M APYrMMHU MuHepasiamu. [lo ontuyeckum
CBOMCTBaM U B3aUMOOTHOILIEHUSAM C IPYTMMHU MUHEpaJaMU BbIJIEJIEHO ABE F€HEpaluu
MUPPOTUHA.

Pucynox 19 — LlemMeHTanus 3BrepanbHON BKPAIUIEHHOCTH MMUPUTA AJUIOTPUOMOP(dHO-

3€pHUCTBIM arperaroM NUppoTuHa B cepurutosute. FOro-BocTounslil yuactok, ckB. 2275, ri.
131,0 m
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[Tuppotun-I — nHaubonee panHuil pyaHbid MuHepan. OH 00pa3yeT MENKYIO
paccessHHyl0  BKpAaIJIECHHOCTh BO  BMEINAIONIMX  pYJHbIE Tejda  CJaHIax
MPOMEXKYTOUYHOM 30HBI MeTacoMaTHTOB. boiiee KpymHble arperaThl MHHEpala
MPOSIBJIEHBI B PYAHBIX Teiax, JMO0O0 B KBapl-KapOOHATHBIX MpOXKUIKaX. B mopomax
BHEIIIHETO OPeoJia PYAHBIX Ted (IPOMEKYTOYHON 30HbI METaCOMATUTOB) MUPPOTUH- 1
oOpa3yeT TOHKO3EpHUCTHIC JIMH30BUJIHBIC, IPOCEYKOBUAHBIC IICMIOYKHA BIOJIb
CIaHIIEBATOCTH, CO3/laBasi MOJIOCUATYIO, CIAHIIEBATYIO, MJIOWYATYI0 U JPYryue BUJbI
TeKCTyp. Pa3mepsl arperatoB nuppoTrHa B 3TOM ciiydae udmenstores ot 0,05 mo 0,5
MM, peako Oornee. B mpemenax pyAaHbIX HWHTEPBAJIOB arperarbl MUPpOTHHA-1
COCTaBJISIOT 5 U 6onee caHTUMETPOB. [0 OTHOIIEHUIO K 30JI0TY MUPPOTUH SBIISIETCS
HEUTpaJTbHBIM MUHEPAJIOM, HECMOTPS Ha TO, YTO YaCTO COACPIKUT 30JI0TUHBI, HO 3TO
OOBSICHSIETCS IIUPOKONH PACHPOCTPAHEHHOCThIO MHHEpaJia, a HE TI'eHEeTUYECKOU
CBSI3bIO C 30JI0TOM.

[Tuppotun-1l pa3BuT 3HAYUTEIHLHO B MEHBIIUX O0BEMax M, CKOpee BCEro,
SBJISIETCS. TPOAYKTOM TMEPEOTIOKEHHS TiepBod reHepanun. OH acCOUUPYET B
NEPBYIO0 ouepeib ¢ KapOOHATAMHU M TPEACTABJICH MEJIKUMHU JICHCTaMU pa3MepoM He
oomee 0,011 — 0,05 mm. Mopdosiorus 3epeH 3TOro MUPPOTHUHA, KaK MPaBHUIIO,
uauomMopdHasi, 3epHa UMEIOT MPSIMOJMHEHHBIC OUepPTaHUSI.

Iupurt sBisIeTCS OJTHUM W3 HanboJee pacmpoOCTPAaHEHHBIX HA MECTOPOKICHUM
MHHEpanoM, mpeacTaBileH Ha pucyHkax 20, 21. Ilo oObemy BbIACICHUNA OH
HE3HAYUTENBHO YCTyNaeT JHIIb HUPPOTHHY. [lo Mopdonorudyeckum Mpu3HaKam
BBIJIEIISIETCSA HECKOJBKO TUIIOB MUHEpAJIa.
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Pucynok 20 — OmHOYHBINA METaKpUCTAILT MONKUIOOIaCTHYECKOTo MUpHTa B KBapiuTouTe. FOro-
Bocrounblit yuacTok, ckB. 2277, 1. 99,2 m
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Pucynok 21 — Iotikuno06nacTideckuii arperar MUpUTa ¢ HeOHOPOIHBIM PacTpeieiCHHEM
BKJIFOUEHU HEPY/THBIX MUHEPAJIOB B CEPULIMTU3UPOBAHHOM KBapL-CEPULIMTOBOM citaHIle. FOro-Boctounsrit
Y4acToK, CKB. 2275, 1. 124,0 m

[lepBBIif TUN mNHUpUTa PA3BUT HE3HAUUTENHHO, MPEACTABICH IPOOJICHBIMU
3€pHUCTHIMH arperaraMmu, ClIeMEHTUPOBAHHBIMU KBAapLIEM U MO3JHUMU CYJIb(PUIaAMH.

Bropoii Tun sBisercss mnpeoOnaarondM M TPEICTaBICH CIUIONIHBIMU
KPUCTANTUYECKU-3EPHUCTBIMU arperaTaMu M30METPUYHBIX WM CIa00yUTMHEHHBIX
3epeH. CTpyKTypa BbIJCICHUI MUHEpala yalie Bcero rpaHobiactoBas. OquHOUYHBIE
3epHa MMEIOT (GopMy Ky0a, MEHTAroHIOJEKa’apa, TeTpadapa U Oojee CIIOXKHBIX
KPUCTAITIOMOP(OJIOrHISCKIX KOMOMHAITUN MTPOCTHIX (hopM.

Tpetnit Tum mnpeacTaBieH TryOdYaTo-sUYCHCTOM pas3HOCThIO. OH oOpasyeT
arperaTsl ayuioTpuoMopdHoil ¢opmbl. Kpome TpeX TJIaBHBIX THUIIOB BCTPEYAIOTCS
MBLJICBATBIN TOHKO3EPHUCTRIN, TIIOOYISPHBIA M (QYTISPOBHUIHBIN Pa3HOCTH.

[Io B3aWMOOTHOUIEHUSM C APYTUMU PYJIHBIMH MUHEpajJaMH, ONTHYECKUM
CBOMCTBAaM U MOP(HOIOTHYECKUM OCOOEHHOCTSIM BBIJICTSIETCS YEThIPE TeHEeparuu
MHUHEpaa.

[Tuput-l, Hambonee paHHUN, ACCONMMUPYET C PAHHUM apPCCHONMHPUTOM M
MPEICTAaBICH KPYMHBIMA 3E€PHUCTHIMH arperataMu, CHJIBHO pa3IpoOJEeHHBIMH U
3aJICYCHHBIMA KBapIeM, XaJIbKOMHPUTOM, cdaneputoM u mnuputoM-ll. Paszmeps
3epeH 00bIYHO Oosiee 5 MM. OH HE COAEPKUT BKJIIOUECHHI IPYruX MUHEPAIOB WIIH
nmopoasl. Kpasi 3epeH HepoBHbIE 3a3yOpeHHBIC, KOPPOIMPOBAHHBIC IO3HUMU
MUHEpaJaMH, TJaBHBIM 00pa3oM, KBapueM. [IpuMeuaTenbHOW OCOOEHHOCTHIO
MUHEpajla 3TOW TEeHEepalMu SBISIETCS BBICOKAsl CIOCOOHOCTh K MOJMPOBAHUIO.
PacnpoctpanenHocTs nupuTa-| He3HAUUTEIbHAS.

[Muput-ll pe3ko oTnuuaercs ot nupura-l ontudeckumu cBoiictBamu. K Hemy
OTHOCHUTCSI BTOPOM MOPQOJOrHYecKuil TUM (NMEePEeKPUCTANIM30BAHHBIM MUPUT), a
TaKKe — MIOOYJSIpHBIN U QyTIsspoBUAHBIA. OH OOBIYHO COJEPKUT B c€0€ PEIIUKTHI
3aMEIIEHHOI0 MHUPPOTHUHA, KOPPOAUPYETCS U 3aMellaeTcss apceHonuputom-ll.
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Becpma xapakTepHOil OCOOCHHOCTBIO TMHUPUTAa ATOM TEHEpalUu  SIBISETCS
rpaHoOJacToBass CTPYKTypa arperatoB. Pa3smepbl OTIENbHBIX 3€peH OOBIYHO
MpeBbIIIAT 5 — 7 MM, a arperatsl gocturator 5 — 10 cm. Bpewmst Beiienenust nupura-
Il ompenensiercs MHTEpPBAJOM BpPEMEHM MOCIE KpHUCTAUIM3aUMKU NUPpOTHHA-| 110
oOpazoBanus apcenonupura-ll.

[Tuput-lll  pacmpocTpaHeH orpaHMYeHHO W BCTPEYAETCSd B AaCCOLMAIUU C
MUHEpaJlaMHi 30JI0TO-apceHonupuTOoBOM cTtaauu. OH o0pa3yeTcs B pe3yJibTaTe
3aMelIeHUs paHHEeTo MUPPOTUHA apceHonupuToM. Pasmepsl 3epeH nuputa-lll ouens
Menkue, peako pocturaiotr 0,05 MMm. Mopdonorus 3epeH HenmpaBUbHAs, PEAKO B
3epHaX HAOJIIOAAIOTCS OTHAENbHBIC KpUCTaorpaduueckue TpaHu. ITOT MHUPUT
OTMEYaeTCsl TOJIBKO B BUJEC BKIIOUCHUHN B apceHonupure-ll, ero HeT B muppoTHHE, U
OTCYTCTBYET B apceHonupuTte-ll, ecnu on 006pasyercst Boaiau oT MUPpPOTHHA.

[Tuput-1V OoubIIcH YaCThIO Mpe/ICTaBJICH ryodaTo-s4erncTon
MOp(OoJIOTHYECKOH MOAU(DUKAIIMEH, TMOCTOSHHO acCOUUpPYeT C KapOOHATaMH.
MuHepain 00bIYHO TIEPETIOJHEH PEIIMKTaMHU 3aMeIaeMOro MUPPOTHHA.

APCEHONMUPUT SABJISETCA TPETHUM IO PACHPOCTPAHEHHOCTH MHUHEPAJIOM,
npejacTaBieH Ha pucyHkax 22,23. Ilpudyem ero moOsIBICHHE B METacOMaTHUTaX
SIBJISIETCS. HAJCKHBIM TPU3HAKOM HX 30JIOTOHOCHOCTH. [lo BpeMeHH MpOsIBICHUS
BBIICJISIETCSL TPU TeHEPAIlU MUHEpaJa.

ApceHonuput-l HMeeT crnopaguyeckoe pacnpoCTpaHEHHWE, IPEICTABIEH
THE3/1aMHU U KWIKaMH (A0 5 CM MOIIHOCTH) KPYIMHO3EPHUCTHIX MOHOMHUHEPAIbHBIX
arperaToB, U B HEOOJIBIINX KOJIMYECTBAX B 3TUX MHTEPBAJIaX OTMEYAETCS MUPPOTUH U
XanpKomupuT. Pa3mepsl otmenpHBIX 3epeH 1,5 — 0,5 cMm. Kpome 3epHHCTBIX
arperaToB, Cpeaud MUPPOTHHOBBIX  000COOJIEHMI  OTMEYAaloTCd  KpPYIHbBIC
OUIIAPAMUIANIBHBIE KPUCTAJIBI  apceHonupuTta-I. DTH KpUCTaUIbl MHTEHCHUBHO
TPEIIMHOBATHI, UMEIOT HEPOBHBIE OUEPTAHUS.

Apceronuput-ll mMmeer HamOolbIliee pacmpocTpaHEHHE, OO0pa3yeT MSATHA H
MOJIOCHl KPUCTANIMYECKU-3EPHUCTBIX arperatoB cpeau meTacoMatutoB. HambGomee
KPYITHbIE KPUCTAJUIBI IPU3MATUUECKOT0 apceHonupuTa (10 1 — 5 MM 1O yAJITMHEHUIO)
MEPEIOIHEHBI BKIIFOUEHUSIMHA PEITMKTOB MUPPOTHUHA U HEPYIHBIX MUHEpaoB. Jpyras,
HambOoIee pacrpocTpaHeHHas Pa3HOBUIHOCTh apcenonupurta-ll UMeeT
MUKPOIIPU3MATHYECKUN (MTOJIbUaThi) 00JIMK. Pa3smepnl OTIENbHBIX KPHUCTAJIOB B
cpeaqaem coctaBisiror 0,05 — 0,07 mm, penko pocturas 0,1 mm. Kpucramisr
WTOJIBYATOTO APCEHOMUPHUTA TPYIIIUPYIOTCS B JIMH3BI, IMOJOCH], 00pa3ys "MOTOKH",
obnekaromue "oCTpOBKH" KBaplla UiIU PaHHUX CYIb(PHUIOB.

Apcenonuput-lll  cBsizan ¢ MUHEpaJdbHBIMU  accOlMALMSIMU  KBapIl-
KapOoHaTHOM cragumu. Yame Bcero MuHeEpaln o00pa3yeT MeTaKpUCTaJUIbl
TUTIAPaMUIATIbHON bopMBI. CkeneTHsle, by TaspoBUIHBIC KpUCTAILIbI

apcenonmpuTa-lll oGpa3yrorcs ¢ 3amenieHrneM aHTUMOHUTA.

CTulHUT 3aHMMaeT 4 MECTO MO PaCIpPOCTPAHEHHOCTH CPEAH PYAHBIX MHHEPAJIOB,
npeacraBieH Ha pucyHke 24. KpymHbele €ro CKOIUIEHHMS BCTPEYAKOTCS  PEIKO.
Muneparpaduueckoe HUCCIEIOBAaHUE Py CBHUIETEILCTBYET O JBYX Pa3HOBO3PACTHBIX
reHeparysx.

Ctubnut-l pacnpoctpanen Hauboiee MHUPOKO W B OONBIIUX OOBEMax.
CtuOHHUTOBBIE arperaTbl IIEMEHTHUPYIOT OOJOMKH PYIHBIX METaCOMATUTOB,
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coJlepKallluX paHHUE Cylb(UIHbIE MUHEpaNIbl (IUPUT, TUPPOTUH, APCEHOMHUPUT), C
KOTOPBIMHU CBSI3aHO IPOMBILUIEHHOE 30JI0TO€ OpyAcHEeHHe. B 1iemeHTe Opekuuu

CTHOHHT MpCACTAaBJICH FpaHO6HaCTOBBIMI/I arperataMuy, pasMepbl KOTOPbLIX JOCTUTAIOT
0,3-0,5 cwm.

Pucynok 22 — PazHOOpHEHTMPOBAaHHBIE 3€pHA UTOJILYATOrO APCEHOMUPUTA B cepuiutonure. FOro-
Bocrounsblii yyactok, ckB. 2274, . 151,0 m

Pucynok 23 — I'momepo0OnacToBble arperarbl JMHEHHO OPUEHTUPOBAHHOTO apPCEHOTMPHTA B
cepurrormre. FOro-Boctounslii yuacTok, ckB. 2274, r1. 149,7 m
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Pucynoxk 24 — CyOrenpalibHbIi arperat CTHOHUTA B CEPUITMTU3UPOBAHHOM KBapII-
cepunutoBoM cinanue. FOro-BocTounsnii yqactok, ckB. 2273, ri. 127,3 m

Ctubnut-II pacnpocTpaHeH OTrpaHMYEHHO M BCTPEYAETCS B aCCOIMAIIUM C
KapOOHATOM B COCTaBe KBAapIIEBBIX MPOXKUIKOB. MuHeEpan 3aIroiHsAeT TPEIIUHKU B
KBapIl-KapOOHATHBIX TPOXKUIKAX U peke oOpasyeT KaliMbl BOKPYr NHUPHUTA H
MUPPOTHUHA.

BepThepuT — pacnpocTpaHeHHBIM MUHEpall CypbMbl. B HEKOTOpBIX ydacTKax
PYIHBIX TeJ ero cojaepkanue pocturaet 15 — 20%, B ruapoTepMaibHO-U3MEHEHHBIX
MOPOJIax BHEITHETO Opeojia PYAHBIX TN €ro CoAep)KaHue Pe3KO CHUKAETCS, 9acTOTa
BCTPEYAEMOCTH  yMeHbIIaetrcs.  MwuHepan  oOpa3dyeT  TIpOXWIIKH, THe3a,
BKpPAIUICHHOCTh, HWHOTJIAa, COBMECTHO C AaHTHUMOHHMTOM, SBIIECTCS IIEMEHTOM B
OpeKYMsAX PYAHBIX METACOMATHTOB. KpHCTamibl HMET OOBIYHYIO, HTOJbYATYIO
dbopmy; Takke XapakTEepHbl JBOMHUKH, CpacTaHUs C CTHOHWUTOM. W3 HEpyIHBIX
MHHEpPAJIOB OEPTHEPUT Yallle BCEr0 aCCOLMUPYET C KapOoHaTaMu U KBapiieMm. Bpems
oOpa3oBaHusl OepThepUTa OrPAaHUYUBACTCS paMKaMH OepPThEPUT-CTHOHHTOBOM
ctaguu. bepTthepuT oOpazyeT OTOPOUYKH-KAaWMBI BOKPYI paHHUX CYIb(HIIOB, B
y4acTKax JIPOOJICHHS LEMEHTUPYET UX 00JIOMKH. B CBOIO odepesb, OH 3aMelnaeTcs
apcenonmuputomM-l1l , ctru6auTOM-11, 30510TOM-II.
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6 CraguitHOCTHL MUHEPAJI000PA30BAHUA

B pPE3YyIbTAaTC HU3YUYCHUA B3aMMOOTHOIIICHUM MHUHCpPAJIOB, TCKCTYPHO-
CTPYKTYPHBIX 0CcOOEHHOCTEH pya BBIJICJIICHBI MHHECPAJIBHBIC accounaunﬁ,
O6p&30BaBI_HI/I€C$I B YCThIPC craaun. Cxema IMOCJIEA0BATCIBHOCTHU
MI/IHepaJ'IOO6p3.30BaHI/ISI IIPUBCJCHA HA PUCYHKEC 25.

Dransl
NOPYAHBIH PY/HBIH
Munepazin e
fopyuas PaHHKX CTHOHIT- no:;r’[ﬂ);,lx;mu
cyibHIOR DepThePUTORAs KipBonsiis
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om0 | b il
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PI/ICYHOK 25 — Cxema II0CICA0BATCIIbHOCTH MI/IHepaJ'IOO6pa3OBaHI/IH

DopMHUpPOBAHUE OPYICHEHUS CBA3AHO C THUIOTEHHBIMH IPOLIECCAMU,
TUTIEPreHe3 He UTpacT poiu B peoOpa3oBaHuU (KOHIIEHTPAIIMU U Pa3yO0KUBAHUN )
MEPBUYHBIX PYyJ. DHAOTECHHbIE MPOLECCHl, MPUBEANINE K OOpPa30BaHUIO PYIHBIX
KOHIICHTpAILMK 30J10Ta, Pa3AC/ISIFOTCA Ha JIBa dTana: JOPYIHBIN U PY/IHBIM.

Haubonee paHHsAsS KBapI-mUPUT-apCEHONMUPUTOBAS MUHEPAIbHAS ACCOIHAITUS

MpecTaBIcHA Pa300IIeHHBIMU arperaTamMu 3EPHUCTHIX, MPaKTUYECKHU
MOHOMHMHEPAJIbHBIX arperaToB mMupuTa M apceHonuputa. OHU 00pa3yloT THE3dAa U
MIPOKHIIKOBBIE 000c00IeHUs MOImHOCTRI0O g0 5 — 10 cm. PacmpocTpaneHHOCTH

JAHHOTO TapareHe3nca He3HauuTeNbHas. [IpU3HAKOB TEHETHYECKOW U Jaxe
MPOCTPAHCTBEHHOW CBSA3W C HUM 30JI0Ta HE OOHapyxkuBaercs. [[ns MuHepaabHBIX
000co0JIeHNI accolMallii XapaKTepHbl KPYIMHO- U CPEAHE3EPHUCTOE CTPOCHHUE,
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KaTakia3, MpOsBICHHE B 3€pHAaX JIBOMHUKOB JABJICHUS, MPOCTOTA MUHEPAIBHOIO
cocTaBa M OTCYTCTBHE NPHU3HAKOB METACOMATHYECKOTO POCTa. ApPCEHONMUPUT 3TOH
CTallM¥ UMEET COCTaB, OJM3KUHI K CTeXHOMETpUuyeckoMy. Temmneparypa oOpa3oBaHuUs
accouuanuu koneodnercs ot 500 xo 350 °C.

OTnoxeHue MHUHEPAIbHBIX O00pa30BaHUU 3aBEPIIMIOCH BHYTPUPYIHBIM
MeTaMOp(PU3MOM, TJIaBHBIM (PaKTOPOM KOTOPOTO SBJISIIOCH CTPECCOBOE BO3ECHCTBHE
Ha  00pa3oBaHMs  JOPYJHOTO  THAPOTEPMAIBHO-METACOMATHYECKOro  JTara.
TemnepatypHoe BiusiHuE Ha chOpMHUPOBAHHBIE MUHEPaAIbl ObUIO HEOJHO3HAUYHBIM U
MPOSBIIIOCH HE IMOBceMecTHO. B pesynbraTte MeTaMOppUYECKOro BO3ACHCTBUS
OUPPOTHUH  TOJBEpraercd KaTakjgazy M KpucTauioOnacTe3dy, MHUPUT  TaKxKe
KaTakjaazupyercs M "ouwimaeTcs" OT MHUHEpaJIbHBIX BKJIIOUCHHUM, OCOOEHHO B
KpPaeBbIX YaCTIX 3EpEH.

Hauaio pynHoro sTana MuHepanooOpa3oBaHus 3HAMEHyeTcsl (popMUpOBaHUEM
30JI0TO-apCEHONUPUTOBOrO0 MapareHe3nca. B cBsi3M C IpOSBICHUEM ATOW CTaIuU
CBSI3aHO OOpa3zoBaHuEe CYJIbGUIUZUPOBAHHBIX METACOMATHUTOB C IPOMBINIJICHHBIM
OpylleHeHHEeM. ApPCEHOMUPUT JaHHOTO I[apareHe3uca CyIIECTBEHHBIM 00pa3oM
ornuvaeTcss  OoT  apceHonuputa-l.  OH  mpeacTaBlieH  MeTaKpUCTalaMU
TOHKOIIPU3MATUUYECKOM, UT0JIbYATON u JTUTIAPAMUTATHHOM dbopmpI,
"HachIAIOIUMH"  MeTacoMaTHYeCKUue TMopojabl. B apceHonmupure OTMEYaroTCs
PENMKTBl PaHHUX CYJIbPUAOB, 000COOJIEHUS BMEMIAIOUIUX IMOPOI000PA3YIOIINX
MUHEpAJOB, YTO CBUIETEIbCTBYET O METAaCOMAaTHYECKON MpUpOAE MHUHEpaA.
Heckonpko mo3nnee oOpa3oBaHUs apCeHONMMPUTA MPOU3OILIO OTIOXKEHUE 3070Ta-l,
KOTOpO€ 00J1ajlaeT BBICOKOW MPOOHOCTHIO, @ apCEHOMUPUT COJAEPKUT MOBBIIICHHOE
COJICp’KaHHE CEPBI.

Crnenyroonmii  MUHEpaJbHBIM  MapareHes3uc chopmupoBajics  MocCIe
WHTEHCUBHOTO JIPOOJICHHs] YYacCTKOB pyAooOpa3zoBaHus. MwuHeEpaibl CTHOHUT-
OepThEpUTOBOM acCOIMAIIMK BBICTYMAIOT YacTO B POJM IeMeHTa Opekuuid
METaCOMAaTHYECKUX TopoA. [wuiuporepmanpHas cHCTeMa MPUOOPETAET HWHOU
XuMu4eckuii npodunb. B pactBopax mosBuiack cypema. [Ipu 3TOoM, B pacTtBopax
3HAUUTEIBHYIO POJb WrpaeT cepa npu jgepunure CcypbMbl. CyIecCTBEHHO
CTUOHHMTOBasE MHUHEpANW3alys TPOSBICHA OTPAaHWYCHHO, TOJBKO B HamboJee
TEKTOHUYECKH TPOpabOTaHHBIX Yy4YacTKax 30HBI pyaooOpazoBanusi. CTUOHUT-
OepThepuTOBas CTaAMs 3aBEpIIMIACh METACOMATHYECKMM IapareHe3ucoM B
YCIIOBUSX TTOBBIIICHHOTO MAPIHAIBHOTO TABICHUS CYPbMBI U Je(UIIUTA CEPHI.

3aKITIOYNUTENbHBIN rapareHesuc, 3aBEpIIAOIIUI TUIIOTE€HHOE
MHHEpPaoo0pa30oBaHUE HA MECTOPOXKIECHUM, OTHOCUTCS K KBapll-kapOOHATHOMN
craauv.  MWUHEpanpHBIA  COCTaB  acCOUMAalMM  MPEACTABICH  MUPUTOM,

MEPEOTIIOKEHHBIM MUPPOTUHOM. MHUHEpaIbHBIA COCTaBa CTAaJWU YKa3bIBA€T Ha
CIIOXHOCTh ¥  HEOJHO3HAYHOCTh YCJIOBHH MuHepanmooOpazoBanus. MOXKHO
MpeAInoiaratb, YTo OTI0KEHUE MUHEPATIOB MPOTEKAIO B YCIOBUSAX OKHUCIUTEIHLHOTO
MOTEHIMAaNa CPeAbl U MOHMKEHHBIX KOHLIEHTpAIi cepbl B pacTBopax. CamopoaHoe
3omoTo-lll  xapakTepusyeTcs HUZKUMH COJIEpXKAHUAMU PTYTHU U cepedpa, HO
BBICOKUMH — CYPbMbI, 4YTO OOBSICHSIETCS PEAKIHMOHHBIMH B3aUMOOTHOIICHUSMHU
30J10Ta C CypbMSIHBIMU MUHEpPAJIaMH.

61



7 I'eHe3uc MeCTOPOKICHUSA

I'enesuc  BeayruHCKOro  MECTOPOXKIACHHUS JO  HACTOSLIETO  BPEMEHHU
nuckyccuoHeH. OIHM MCClIeIoBaTeNld YKa3bIBalOT HAa €ro MapareéHEeTUYECKYIO CBA3b,
KaK U JPyTruX 30J0TOPYIAHBIX MECTOPOKIACHUN EHUCENCKOro Kpsika, C TPAHUTOUIAMU
TaTapCKO-asIXTUHCKOTO KoMIuiekca (XoxioB, 1992). Jlpyrue npuBoasAT JaHHBIC O €ro
MeTamopdorenHoM reresuce (Caszonos, 1992).

Benyrunckas 1uiomaab B LEJIOM amMarMaTU4Ha. biwkailiine BbIXOJbI
IPaHUTOMIOB HAXOATCSA HAa pacCTOSHUU 14 KM OT BenyrmHCKOro MecTopoXKIaeHUs.
[lo reodu3nyeckuMm JaHHBIM, TPAHUTOUIBI OTCYTCTBYIOT M Ha TIyOuHe
(Kypaxosckuii, 1973; Cropoxenko, 2003). Crnemayer Tak K€ OTMETUTb, YTO IO
pe3ysibTaTaM U30TOMHO-T€OXPOHOJOTMUECKUX UCCIIE0BAHUM MOCIEAHUX JIET BO3PACT
IPAaHUTOU/IOB TATAPCKO-aAXTUHCKOIO KoMIuliekca cocrtasisier 920 — 960muH. et
(Cropoxenko, 2003). Bo3pact opyjaeHEHHs, ONPEACICHHBIA KaJIui-aproHOBBIM
METOJAOM TIO CEPUIUTY H3 PYAOHOCHBIX METAaCOMATHUTOB, cocTaBisieT 770+15 u
720+15mnH. ner, pyounnit-ctpoHnueBsiM MetoaoM - 7/ 70+20mnH. ner (Yyryes,
benos, 2001), apron-aproHoBeIM MeTOJOM 10 cepuuury 805+6,3 MaH. et
(HeBonmbko, 2009) BpemeHHOH pa3pblB MEXIy BHEIPCHHUEM TPAHUTOB U
pyIoOTIOXKEeHHeM cocTaBiisier mopsaka 140 — 250mmH.  ner.  ['panuTonmsl
TYpaxTUHCKOTO KOMIUIEKCa, pa3BUThle Ha ceBepe Benyrunckoit miomanu,
IPOPBIBAIOT TUIOCKOCTH HAJBHUIOB, OCAJIOYHbIE TMOPOJBI OPOTEHHOTO KOMIUIEKCa
(unHracaHckas cepusi) u SBISIOTCS nmocTpyaubiMu (Ctoposkerko, 2003). Jlanusie 1o
U30TONMUH S U3 CyIb(GUI0B PAaHHUX MMapareHe3ucoB BeyrnHCKOro MeCTOpOKIEHUS U
S aHTUMOHHUTa TMOKAa3bIBAIOT OOIIHOCTh MX MCTOYHHUKOB. M30TOMHBIN COCTaB CEpbl
cynbhunoB BeagyrnHckoro MecToposxaeHus 0JM30K TAKOBOMY BMEIIAIOIINX CIAHIEB
yaepeiickoii cButel (Hepombko, 2009). Otnomenus 8'Sr®Sr B pynonocHsIX
Metacomatutax mnpesbimaer 0,730, 4TO CYIIECTBEHHO BBIIIE ATHUX OTHOIIECHUM HE
TOJILKO JIJIS MAaHTUIHBIX TIOPOJ, HO M JJIs TPAHUTOHUIOB PA3IUMYHBIX BO3PACTOB M MX
(GIIOMAHBIX MPOU3BOJHBIX, @ TaK K€ MOBEPXHOCTHBIX (METEOPHBIX) BOJ. JlaHHbBIE
OTHOIICHHUS ONHM3KH TaKOBBIM uepHbIX cnaHieB pudes (Uyraes, bemos, 2001).
[IpuBeneHHble JaHHBIE CBUAETEIBCTBYIOT O METaMOpP(OT€HHOM  XapakTepe
TUIPOTEPMAIbHBIX PAacTBOPOB, Hacledylomux °'Si®Sr orHomenue BMmermnaromumx
nopoa. OOpa3zoBaHUE 3THX PACTBOPOB IPOUCXOIMIIO B PE3yibTaTe IEruaApaTalyu
YEepHOCIAHIIEBBIX OTJIOXKEHUH B Tpolecce AuHaMoMmeTamopdusMma. Bricokoe
u3oTonHoe oTHomeHus S'SK%Sry cBsa3ano ¢ u3bupaTenbHON MoOHIM3anueii 8'Sr u3
cintroaucthix MmuHepanos (Uyraes, benos, 2001).

[IpuBenennsie BbImIe (GaKThl HE TO3BOJISIIOT YBA3BIBaTH (PopMuUpOBaHHE
BenyruHCKOro  MECTOpPOXKIEHUS C TPaHUTOMJAMH TaTapCKO-asXTHHCKOTO MU
IYpaxTHHCKOro KoMIuiekcoB. Ha B3risa aBTopa ¢ HaydHbIM pyKOBOAMUTENIEM, Ooee
BEpOSITHA MeTaMOp(OreHHast MOJIEJTb dopmupoBanus Benyrunckoro
MECTOPOXKICHHUS.

Pe3ynpTaThl M0 U3yYEHUIO TEOXMMUYECKON 30HAIIBHOCTU PYAHBIX TEJ XOPOLIO
KOPPECIIOHAUPYIOT € MOJIEIBI0 METaMOP(POreHHO-THIPOTEPMAIBHOIO OpYJIEHEHHUS,
pa3zpabotannoit B.B. [TonukapnoukunsiM (1985).
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CocTaB Ta30BO-KHUAKUX BKIIOYCHHH W TEMIIEpaTyphl JCKpEMUTAIlMH KBapla
yKa3bIBalOT Ha MeTaMop(OreHHoe MnpoucxoxacHue pactsopoB (Casonos, 1992) B
mpoiiecce HaJABUTOO0pa3oBaHUsT Ha TIyOOKUMX TOPU30HTaX BOJU3HM ILJIOCKOCTEH
HAJBUTOB TEPMOJAMHAMHUYECKHE YCJIOBHS JOCTHTAIOT YCIOBUH aM(PUOOIUTOBOW H
snupoT-aMmpudonuroBor danuii (Cropoxkenko, 2003). B pudelickux OTI0KEHUSX,
MeTaMOp(GHU30BaHHBIX B YCJIOBUAX 3€JICHOCTAHIICBON (Qaliu, MPOUCXOAUT POCT
rpaHaTta, OMOTHTa, CTaBpoiauTa U nucteHa. [Ipu 3ToM BEICBOOOAMBINAsICS B MPOIIECCE
MeTaMOp(GOTreHHOTO MHHEPaTo00pa30BaHMs BOAA HACHIIIEHA MHUKPOIJIEMEHTaMHU,
obnasaet BoICOKOM TemnepaTypoi (mopsiaka 300 — 350°), XuMUuecKoil aKTUBHOCTBIO,
M CHOoCOOHa MHUTPHUPOBATh B BBICOKHE TOPU30HTHI MO MPOHUIIAEMBIM 30HAM IPHU
CHSTHHM JaBlieHus. B xo1e MeTacomMaro3a B pyZOHOCHYIO 30HY MPOUCXOIUT PUBHOC
30JI0Ta, MBIIIbSIKA, CEPbl U CYpPbMBI. MICTOYHMKOM 3THX JJIEMEHTOB, CKOpEe BCEro,
SIBUJIMCh TJTyOUHHBIC ceueHHs 3eMHOM Kopbl (Ca3oHoB, 1992).

[locne pymoOTIOKEHUS TPOM3ONIIO TOJHOBJICHHE U 3aJ0KEHHE HOBBIX
TEKTOHMYECKUX HAPYIICHWH M TIEpeMeNIeHUue M0 HUM C(HOPMHUPOBABIIMXCS PYyIHBIX
TEJI, YTO ONPEISIHIIO CJIOXHOE€ MO3aWYHO-OJIOKOBOE CTpoeHHe BemxyrmHckoro
MECTOPOXKICHUS.

B pesynbrate TEKTOHHYECKHX IMOABMXEK PYyIHBIC Tela ObUIM BHIBEICHBI Ha
JTHEBHYIO MOBEPXHOCTh M YACTHYHO dPOJUPOBaHKI. B X0/1e MpoIIecCOB BRIBETPUBAHUS
B 30HE OKHCJICHHSI PYIHBIX TeN (DOPMHPYIOTCS THUAPOOKHUCIHI JKeie3a, CKOPOIUT,
BAJICHTUHUT, MPH 3TOM IPOMCXOIUT BHICBOOOKICHHE 30J10Ta U3 CYIb(HUIOB 32 CUET
UX paspymeHuss U (GopMHpOBaHHWE Ha TOJIOBAX PYIHBIX TEN OKHCICHHBIX PYyI CO
CBOOOJIHBIM 30JI0TOM.
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SAKVIFOYEHUE

Hcxoas u3 pe3yabTaToB, MOJYUYEHHBIX B XOJE€ BBINOJHEHUS PadOThI, MOKHO
c(hopMyIHUpOBATH CJIECTYIONINE BHIBOJIbL:

1. Bengyruackoe MeCTOPOKIECHHUE 30J0Ta PACIIONOKEHO B LIEHTPAIBHON YaCTH
EHncenckoro kpsixka, SBISIETCS TUIIMYHBIM IIPEICTABUTEIIEM MECTOPOXKICHUN
30J10TO-CYyAb(OUIHON PYIHOM (opMalMU U OTHOCUTCS K MUPUT-aPCEHONMUPUT-
AHTUMOHUTOBOMY MHUHEPAIBHOMY THUITY. MECTOPOXKAEHUE NMPUYPOUCHO K FOKHOMY
MEPUKIUHAIBHOMY 3aMbIKAHUIO KPYMHOTO AHTUKIWHAJIBHOTO BBICTYNA TOPOJ
CYXONHUTCKOM cepuu B  cocTaBe  Opaxu(OpMHO-CKIAAYaTONM  CTPYKTYPHI,
OoOBEUHSIONIEH UW30METPUYHbIE U JIMHEHHble aHTUKIMHaNU: Benyrusackyio,
bepesosckyto, pyd. Tuxoro u pyu. JIBanuats Ilepsoro.

2. Ilmomagp MECTOPOXKIAEHHUS CIIOKEHA TEPPUTE€HHBIMU  OTIIOKEHUSAMHU
rOpOUIIOKCKOM, YAEPENCKOMN, MOrOPIONCKOHN, MOTOCKYHCKON CBUT M CBUTHI KapTOUKH,
MeTaMOp(PU30BaHHBIMU B YCIOBUSAX 3€JICHOCJIAHIIEBOW (AU PEruOHAIBHOTO
MeTamop(du3Ma, MpeACTaBICHHBIMU CIaHI[aMU Pa3JIMYHOIO COCTaBa OT CBETIO-CEPhIX
10 TEMHO-CEPBIX.

3. Ha FOro-BocTo4HOM y4acTKe MECTOPOKICHUS BBIIEISAIOTCS HEN3MEHECHHbIE
HOpOJAbI, MOPOJAbl MHWHEPAIM30BAHHOW 30HBI M  PYyAHBIE METaCOMATHTBHIL.
HensmeHenHble  mOpOAbl  NPEACTABICHBl  KBapL-CEPULIMTOBBIMHU,  XJIOPHUT-
CEpULMTOBBIMU CJIaHUAMU ITOTOPIOMCKOM CBUTBHL. B MHHEpaln30BaHHOW 30HE
BBIICTISIOTCS  CYIb(OUIN3UPOBAHHBIE CEPUIMTU3UPOBAHHBIE CJIAHIBI, KOTOpPbHIE
ABJISIIOTCSL YaCTUYHO METACOMAaTUYECKHM H3MEHEHHBIMU MOPOJAMH, B OTIHYHE OT
HEU3MEHEHHBIX MMOPOJ] OHU OoJiee CBeTIble. PyqHble MeTacOMaTUThI MPEICTaBICHbI
CYILIECTBEHHO KBAapLIEBBIMU METACOMATUTAaMH, TaK HA3bIBAEMbIMH KBAapLIUTOJIUTAMH,
Jajgee OHM CMEHSIOTCS METacOMaTUTaMHM KBapll-CEPUIIMTOBOTO (KBAPLMTOJIUTO-
CEPHULIMTOJIUTHI) U CEPUIIUTOBOTO (CEPULIUTOIUTHI) COCTABOB.

4. Pynmam IOro-BocroyHOoro ywacTtka MECTOPOXKAECHUS CBOWCTBEHHBI
IPOKUIIKOBAs, MPOKUIKOBO-BKpAIUIEHHAsI, BKPAIUICHHAs! U MACCHUBHBIE TEKCTYpHI.
['maBHBIMU MHUHEpaTaMu Pyl ABISIOTCS KBApIl, CEPUIINT, XJIOPUT, KapOOHATHI, TUPHUT,
MUPPOTUH. BTOpOCTENEHHbIE MUHEPAIbl NPEACTABIEHBI PYTUIOM, apCEHOIUPUTOM.
Penxumu MmuHepanamMu SIBISIOTCS albOUT, TypMajuH, CTAOHUT, OEPTHEPHUT, 30J10TO.

5. BeayruHckoe MECTOPOXKJEHHE 30JI0Ta  SIBISIETCA  MHOTOATAIHBIM
oOpa3zoBanueM. BriaensroTcst nBa stana (GOpMUPOBAaHUS OPYIACHEHUS: JOPYAHBIA U
pynusiii. IlposiBienne 3050Ta CBSI3aHO C 30JI0TO-apPCEHONMMPUTOBON W CTUOHUT-
0epThEepUTOBOM MHUHEPATHLHBIMH ACCOIIUAITHSIMH.

B cBsi3u ¢ maHmeMmuell KOpOHABHPYCHOW WH(EKIIMH W BBITEKAIONINX W3 HEE
OTPAaHUYUTEIHFHBIX MEPONPUATHIA, HE OBLJI0O BO3MOXKHOCTH paboTaTth ¢ 0Opa3mamu
MOpOJA W pyA B NMOJHOM mepe. Marepuan 4acTMYHO HAIUCAH MO JAHHBIM ITOJIEBBIX
ONMCAaHUM  KEpHA  CKBAXHWH, IIOJIYYEHHBIM  BO  BpeMs  MOPOXOXKICHUS
MPOU3BOACTBEHHOW MPAKTUKHU.
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HNPUJIOKEHUE A

I'eonoruyeckasi kapra paiiona mectopo:kaenus, macmrad 1 : 50 000
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HNPUJIOKEHUE b

JInTonoro-nerporpadpuueckasi kapra BeyruHcKoro pyaHoro moJisi,
maciarado 1 : 5 000

140000 0 0%y,
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HHPUJIOKEHUE I

Herporpadus u munepasorus pya FOro-BocTtouHoro yuactka MmecTopoxaeHust
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®denepanbHOE rocyaapCTBEHHOE aBTOHOMHOE
oOpazoBaTeNibHOE YupeKIeHHe
BBICILICTO 0Opa3oBaHUs

«CUBUPCKWUM ®ENEPAJIBHBIN YHUBEPCUTET»

I/IHCTI’ITVT FOpHOI'O jaciia, rcoJIorHH 1 reQTeXHOJIOTHH
MHCTHTYT
Kacbeﬂna reoJiorid, MUHEPAJIOTHMH U HGTDOFDad)I/IH
kacenpa

YTBEPXJARO

3aBeayromui kadeapon

“<—=—==_C.U. Jleoutnes

[MOJINHCh

«JO y dtowe 2020,

AUITJIOMHAS PABOTA

21.05.02 «llpuknaanas reojiorus»
KOJ H HAUMEHOBaAHHUE CIICLIHAJILHOCTH

21.05.02.04 «IIpuxnagHas reoXuMHus, MUHEPAJIOTHsl, IETPOJIOTUs»

KO4 U HAUMEHOBAHHE CricHalu3alii

["comorusg, nerporpadus u MuHepanbHeli coctas pyjl FOro-BocrouHoro yuacrka

mecTopoxaeHus 3onota Beayra (Enncedickuii Kpsixk)
TEeMA

Hay4Hblii %
pyxosonmem% 76 npodeccop, A-p r.-M.H

[IOAIHCE, JaTa A0TAKHOCTD, y'—lC}iﬂH CTCIICHD
BeInyckHHK @W&L [T15-05MITI

NOAITHCH, /laTd Irpyiira
Peuemem‘—jéa/&/?/ seayiuii reonor 000 «CKPH»

[10;'1!#%21:, Jlara JAOJKHOCTL, yueHad CTENCHL

Kpacrospcxk 2020

A .M. CazoHoB

WHUIHANB], (i)aMiHI HA

E.B. byrakosa

WHHLHAJIBI, q)ﬂM HITHSA

A.U. Xabapos

HHHIMAIbI, {ba.\mmm




[Tponomxenue tutynsHoro nucra BKP no teme: «['eonorus, nerporpadus u
MuHepanbHblii coctae pya HOro-Bocrounoro yuacTtka MECTOpPOXKIAEHMS 30J0Ta

Benyra (Enuceiicknit kpsox)»

KOHCYJILTaHTHI 110
paszenam:

['eonornueckas yacTh Q)VJ

NOATTHCH, aTa

HopmokorTtponep — Jo<q~

NOJAMHCHL, AaTa

nouent kad. TMull  O.1O. Ilepdunosa

GISRERRREFEREICIN Cl)d MHIHA

npodeccop kap. I'Mull  A.M. Ca3oHoB

HHHIHAbBL, q]aMHﬂ [£5:]

noueHt kad. 'Mull T.B. Ilonesa

HHHITHATBI, fba.\fﬁﬂﬂﬂ




denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE
00pa3oBaTeNIbHOE YUPEKICHNE
BBICIIETO 0Opa3oBaHuUs
«CUBUPCKUN ®EJIEPAJIbHBIN YHUBEPCUTET»
W HCTUTYT TOPHOTO ACIA, TCOTOTHH U TCOTCXHOJIOTUM
UHCTHTYT
Kadenpa reonoruu, MUHEPAJIOrHY U nieTporpaduu
katheapa

YTBEPX/IAIO
3aBenyromni kapenpom
= =——CM. Jleoutnen
[OANHCH

« B » ama- 2020 T,

3AJJAHUE HA BBIITYCKHYIO KBAJTU®UKAIIMOHHYIO PABOTY
B hopMe AUNIOMHOI padoThI

Crynentke byrakooii EBrennn Bukroposne
I'pynmna: TT'15-05MI'TI

CrnenuansHocTb: 21.05.02 «[lpukiannas reonorus»
Cnenmanusanus: 21.05.02.04 «[IpuxianHas reoxuMus, MUHEPATIOTHS, IETPOJIOTHAN
Tema BoinyckHoOl kBanudukaunoHHoW pabotsr: «['comorus, mnerporpagus o
MUHepanbHBlil cocta pyn HKOro-BocTrouHoro yvactka MECTOPOXKAEHHA 30510Ta
Benyra (Exuceckuil Kpsix)»

YTBepKIeHa npukasoM no yausepcurery Ne 7805/c ot 17 urons 2020 r.
Pyxosonutens BKP: npodeccop xadeapst 'Mull, 1.r-m.u. A.M. Ca3oHoB.

Ucxoaubie nannsie s BKP: komnexuus nopox u pya HOro-BoctouHoro ydacrtka
Benyrudckoro MectopoxiaeHus 3ojora; oTdér A.D. JluHepa o0 pesynbTaTax
reoNIoropasBeoUHLIX paboT Ha BeayriHCKOM MECTOPOXISHHH PYIHOTO 30J10Ta (32
nepuos 2004 — 2010 rr.) ¢ mozxcyeTom 3amaco o cocrosHuoo Ha 01.07.2011 13
dboHOOBas ¥ ONyOIMKOBAHHAs HayuHas IJMTEpaTypa IO [EONIOTMH paioHa H
MECTOPOXKIEHHUS. _
[MepeueHs paccMaTPUBAEMBIX BOINPOCOB: TEOJNOrHMs paloHa ¥ MECTOPOKAEHHS,
nerporpadus 1 MUHEepaabHbIi coctas pya HOro-Bocrounoro yvacTka.

[lepeuens rpaguveckoro MaTepuasa: reoJoTHYEcKas KapTa paioHa MECTOPOXKACHHUSI
macwtada 1:50 000, nuronoro-nerporpaduyeckas kapra BexyruHCKOro pyAaHOTO
noJist Maciirada 1:5 000.

=
Pykosoautens BKP npodeccop kad. ['Mull {/\

-

A.M. Ca3oH0B

TMOJAINHCE, JdaTa HWHHIIHAJIBL, ﬁ)aMHJ]HH

3azaHue NpUHsJIA K UCITOJIHEHHIO 5 b 605,20 E.B. byrakosa
NnNOANNCH, JaTta HHHL KB, (baMﬂJIHH



KAJEHJIAPHBINA T'PA®UK
BeInonHenus BKP

QOuenka IMoanuce
Dransl paboTel CpokH BBITIOJTHEHHS | BLIIIOJIHEHHOIO PYKOBOIMTEIS,
3rana KOHCYJIbTaHTa

PaszpaboTka 1yaHa BbIMOJIHEHHS
MPeLIHINIOMHON IPAKTHKH
(BKP)

26.03.2020

[Toaroroska
oubauorpagduueckoro crnucka
JIUTEpaTyphbl 110 TEME

27.03. -28.03.2020

CocTaBaCHHE NMPOrpamMMel
MCCICIOBaHHS (3a1aHKs)

29.03.-30.03.2020

///

[Toaroroska BBEIEHHS 31.03-03.04.2020 | 7> ‘//,_é?éfé//"/
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[ToAroToBKa NATOH 1JIABbI 11.05-11.06.2020 | A= /,; =
[loaroToBKa ECTOH IIaBshI 11.06. — 18.06.2020 | oz =72~ -
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MuHHCTEPCTBO 00pa3oBaHus U HayKu P®
Dedepanvroe 20cy0apcmeenHoe asmoHOMHOE 00pa306amenbHOe
yupesjcoeHue Gulcuieeo 00paz06anus
«Cubupckuil ghedepanbrbviil yHUSEPCUMEN)
Hucmumym zoprozo 0ena, 2e0,102uu U 2e0MexXnoN02ull

Kadenpa I'Mull "YTBEPXIAHK"
Paszen nnana reMatHyeckre paboTsl 3as. kaceapoit ['Mull
[Tore3noe HeKOTIaeMOoe KOPEHHOE 30/10T0 ~_ < C.H. Jleoutses
HanMenopanue o0bekTa BeyrHHCKOC MECTOPOKACHHE 30/10Ta "B weigpg 2020 T

MecTonaxoxaeHue obbexta KpacHosapekuit
kpaii, Cesepo-Exucenckuit paiion

F’EOJJOTMYECKOE 3AJJAHHE

Ha u3yueHue reojoruu, nerporpadvu ¥ MUHEpanbHOTo coctasa pyn IOro-
BOCTOYHOIO yuacTKa MECTOPOXKACHHs 30510Ta Benyra (Ennceiickuii Kpsik).

OcHoBaHME BBIJAYM T'COJIOTHMUECKOTO 3ajaHus: 3aJaHHC Ha BBITIOJIHCHHC
BBINYCKHOI kBaqubukaunonnoi padorsl mpukasom Ne 7805/c ot 17 nions 2020 .

1. LlenmeBoe HasHaueHue paboT: W3y4eHHE TCOJNOTHH, TeTporpaduu
BMELLAIOLINX TTOPOJ, MUHEPAIOruK pya y4acTka lOro-BocTouHbli MECTOPOKICHHA
3oqo0T1a Bepayra.

2. 'eomoruyeckue 3anavuu:

2.1. M3yunTh reosoruueckoe crTpoeHue padioma u  Bemyrnnckoro
MECTOPOKIEHHUSA 30710Ta;

2.2. TToaroToBuTh pabouyro KOJUIEKLMIO HIIH(OB 1 aHLLIM(OB U3 TOPOL 1 PYIL
I0ro-BocTouHoro yuactka MECTOPOKIAEHNUS,

2.3. U3y4uTh pa3HOBHIHOCTH TIOPOJL M PYII;

2.4. OxapakTepu30BaTh METpPOrpaguio BMEILAKOIINAX MOPOJA, MHHEPATOIUI0
PYA;

2.5. Wayuute u 000OIMTL HAYYHBIC JIUTCPATYypHBIE  JAHHBIC O
MECTOPOKIACHUHU.

3. OuiacMbIC PE3yIbTATHI:

3.1. Teonoruueckas XapakTepuCTHKa CTpOeHHs padoHa W BeayrmHckoro
MECTOPOK/JICHHS 30J10Ta,;

3.2. XapaKTepUCTHKa BMEILAIOUIMX [TOPOJI, MUHEPAIOTUK Py,

Pykosoautens BKP npogeccop kad. 'Mull g% A.M. CazoHOB

NOAITHCE, JaTa HHHUIHANBI, (l)'dhﬂ’Ul]{ﬂ
3anaHue NPUHAIA K UCTIOMHEHHIO Oymwﬁa Yizo..  E.B. Byrakosa
MOANHACH, AaTa HHHIHAJDI, ('lJﬁMHﬂHH



