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Hukonaesa JI. A- TenerHueckHe 0COGEHHOCTH CAMOPOJHOrO 30JI0TA
KdK KDHTEDHH IIDH IOHCKAX ¥ OUeHKe pPyJa M pocchinmeii, M. «Hepmpay,
1978. 101 c¢. (M-Bo reos. CCCP. Llentp. mayu-ucenen, reosoropasse.
HH-T UBETHBIX ¥ OJIArOPOJAHBIX METAJJIOB).

B paGore cyMMHpPOBaHB H3BeCTIHLIC paHee m HOBLIC CBEAEHHS O TH-
MOMOP(HOM 3HAYCHHH COCTABA H CTPYKTYPBI CAMOPOAHOrO 30J0Ta B Me-
CTOPOKACHHAX TPYNNbLL 30J10TO-CYAb(UAHO-KBAPIEBLIX popManHii u cBsi-
HaHHLIX C HHMH POCCBHINAX M INOKA3aHBl BO3MOXKHOCTH NPAKTHUYECKOTO
IPUMCHCHHSI STHX NaHHBIX C YYeTOM HCIOJIb30BAHHS NPH HX MOJIYYEHHH
MHHHMAJIbHOTO KOJIHYeCTBA METOMHK, NOCTYNHBIX PabOTHHKAM IIPOHU3BO/I-
CTBEHHBIX  TabopaTopHH. [IpensoxKeHa MeTOAHKA MOJIEBHIX KaMep aJb-
HBIX HCCJELOBAHHH 30JI0Ta M JaHa CPABHHTeJbHAs OLEHKA OTIeJbHbIX
METOLOB H3yueHHs 3o0J0ra. IlpuBeseHbl Martepuasnbl cHenHagbHBLIX HC-
CJCJOBAHHH H3MEHEHHH CTPYKTYPLI 30J10TA MpH SHAOTEHHOH IepeKpHc-
TaJVIH3 alHH,

Kunra pacCuHTana Ha IIHPOKHH KPYr re0JIOr0OB, 3aHHUMAIOIINXCS TIO-
HCKaMH H pAasBeiIKOH MECTOPOXKIAEHHH 30J10TA.

Taba. 6, na. 31, cnucok Jaut. — 59 HasB.

Penakrop npod. I'. I1. Boaraposuu,

H20803--043'
445—78 © Hsnatensctso «Hempas, 1978
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OT PEJAKTOPA

CaMopoJiHOe 30JI0TO YeJJOoBeYeCTBO 3HaeT M A0ObIBaeT Ha MPOTsXKe-

1 Muorux ThicsueseTuil. IleHHOCTh 30J0Ta ONpeLesieTCsi He CTOJIb-

0 TPOMBIIIJIEHHBIM 3HAYeHHEeM, CKOJIbKO HCIOJb30BAHHEM €ro MJs
)BCJUPHBIX H3JeJHH M TJIaBHBIM 00pa3oM B KayeCTBe OCHOBHOI'O Ba-

Yiortioro Meransa. B mepHos HWHTEHCHBHOrO PasBHTHSI MeXKIAYHapoj-

LIX 9KOHOMHYECKHX CBSI3€H, NMPH COCYLLeCTBOBAHHH I'OCYAAapPCTB C pas-

JUUHBIM  COUHANABHO-MOJUTHUCCKUM CTPOEM 30J0TO MNpuoOperaeT BCe

bOJILUICe dHaueHne, dro sacrapasier NOCTOSHHO COBEPILIEHCTBOBATh Me-

F0/lb1 HOHCKOB 30J10Ta, paspabarTblBaTh HOBBLIE [HOMCKOBbLIE KPHTEpPHH,
jpicKuBast naunboJdee sdp@eKTuBibie NyTH JJst OTKPBITHSI H OIIEHKH HO-
#LIX THIIOB MECTOPOKIEHHH.

M3yueHne caMOpOJHOTO 30Ji0Ta — COCTABHAasA 4acTh NPOBOJAHMBIX B
IHUT'PHM KOMIJIEKCHBIX HCCJHEAOBAHHUH 30J0TOHOCHBIX NJouUlajged H
CCTOPOKIAEHHH PYAHOTIO H POCCBHINHOrO 30J10Ta. ABTOPY MOHOrpaduu
I. A. HuxkosaeBoit mnpejacraBusachb BO3MOKHOCTb OoJiee 20 jser usy-
ATL CaMOPOJHOE 30J10TO H3 OOJIBIIHHCTBA PYAHBIX H POCCHINHBIX Me-

$1OPOKACHHH, PACTOJIOKEHHBIX B 30JIOTOHOCHBIX IIPOBUHIHAX CTPaHbI, H
43 MecTopoxKaeHuH psaaa 3apybexublx crpaH. [Ipu cocraBiaeHun MOHO-

padpum JI. A. HukosaeBa ucnosb3oBajia HAKOMJIEHHLIH OrPOMHBIH H
echbMa pasHooOpas3HbIiv, 4yacTo YHUKAJNbHBIH MaTepHaJ 1o U3YyUYeHHUIO 30-

filora M3 MECTOPOXKJEHHIl pasJUYHOro Bo3pacrta W (opmaluili, MHOTHX

iHHepaJbHbIX 1 MOP(OJIOTHYECKUX THIOB, JIOKAJHU30BAHHLIX B Pa3Jiny-
LIX TI'EOJIOTHUECKHX YCJOBHUAX. |

YuactHe B KOMIIJIEKCHBIX TeéMAaTHUECKHUX HCCJAeN0BAHHUAX I103BOJIH-

1o JI. A. HukonaeBoil npu o000LIEHNH MaTepHaAJOB 10 M3YUYEHHIO Ca-
OPOAHOI0 30J10Ta B IIOJIHOM Mepe yueCThb BeCh KOMIIJIEKC I'e0JIOrnye-
KHX HAHHBIX U HAIpPaBHUThb CBOHM YCHJIHS Ha pelleHHe, B IIePBYIO ode-
beJib, TOUCKOBO-OIIEHOUYHBIX 3a/1au.

OO1UpHBIE U pa3HooOpa3Hblii MaTepuaJs OB NOJABEPTHYT aBTOPOM
BCCCTOPOHHEMY JA€TaJbHOMY HM3YUEHHIO, MUKPOCKONHUYECKOMY MU aHaJH-
{HyeCKOMY, ¢ IPUMEHEHHEeM IIHPOKOIro KOMILJIEKCAa KaK TPpaJHuIMOHHBIX,

AK M CcaMBbIX HOBEHIIHX MeTOJAMK. Bce 3T0 o0ycioBiuBaeT riayOHHY
paspaboTKH BONMPOCOB, 3aTPOHYTHIX B NpeJAJaraeMol KHHre, a TaKiKe
)OOCHOBAHHOCTH CAEeJaHHBIX BEIBOJIOB.

| llosiBnenue paborel JI. A. HukosaeBoi uepe3 OTHOCHTEJNBHO KOPOT-

f£1il cpoxk mnocse nybsaukauuu usBectHod Monorpaduu H. B. Ilerpos-

dii0it «CamMopoaHoe 3o0q0T10» (1973) npexacrasiseTcsi BHOJIHE 3aKOHO-
YCpHBIM, TIOCKOJBKY 3a IIOCJEeJHHE TOABl CHJaMH COTPYAHHKOB

{IHHNTPH u apyrux opraHusaiyii HakomJeH oOMIMPHBIH MaTepHaJs IO

JyueHuio camopongHoro 3oJota. Kpome Toro, kuura H. B. Ilerpos-
jK0i1 uMeer B IlesioM OoJiblile 0OLIETEOPETHYECKYIO HANPaBJEHHOCTh: B
§CIl JlaHa JeTaJbHasi XapaKTepPHCTHKa 30J10Ta, PacCMOTPEHBl BOIPOCH
ro THrnoMopgusma u reHesuca. Ilpennaraemas pabora mpeaHasHaue-
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Ha i UCHOJB30BAHHS I'E€HETHUYECKUX OCOOEHHOCTEeH CaMOPOAHOTO 3 NPENUCIIOBHE

JIOTa NIPH IIOHCKAaX H OLEHKe ero MeCcTOopoxKIeHuH. B 3ToOM OCHOBHE

IHIEHHOCTb H OPUTrHHAJIBHOCTDh NAHHOW KHUTH. ' 71 iR T
ABTOpoM HpHBeIEHL HOBBIE CBENEHHS O TEHETHUCCKOM 3HAYEH}

pAfa OCOOEHHOCTEH cOCTaBa W CTPYKTYPH 30J0Ta. [loguepKHBAIOTC

[IPH3HAKH HEOAHOKPATHOM 3SHJIOreHHOH H 3K30TM€HHOH IepeKPHCTAaJI,

3alluH 30JI0Ta, MOMOraloilue Nnpu BOCCTAHOBJACHHH HCTOPHH (opMHP] [Ipn nporHo3HbIX, MOWCKOBBIX MW OLEHOYHBIX padOTAX HA PYyAHOE H

ﬁaHHﬂ pyn u pocchbinei. Ilokasamor BOSMOZKHOCTH HCNOJb30OBAHHA Heq cpinnoe 3041070 Bece OoJice BAXKHBIM CTAHOBUTCH H3YUCHHE TEHETH-

{OTOPBIX MHHEPAJOrHYeCKHX 0COOCHHOCTeH caMOPOJLHOTO 30J0Ta B K Bobs oocBonneroall sadorn.

HeCTBe AOMOJHHTENbHBIX KPHTEPHEB K TFeOJOrHUCCKHM JIJisi BHISICHEH! _ _ BN i g
yCJIOBHI 06pasoBanust opyaeHEHH s, H3YUeHHsl SHAOTCHHOM 30HaAbHocT] AHAKO CHCTEMAaTHYeCKoe H3yHeHHe 30J0Ta Ha BC '

OLEHKH I/IyOHHBI 9DO3HOHHOrO cpe3a, BBISIBACHHS OOOralleHHBIX yuffil'lCcCKIX padoT, HalpaBJeHHBIX Ha HCC/lefoBaHHE 30/I0TOHOCHOCTH OT-

CTKOB, JUJIs1 CY2K/ICHHST O THIIAX W MECTONOJIOXKEHHH KOPEHHBIX HCTOUHWC/ILILIX TCPPUTOPHIT, NPOBOAUTCSA Bee ellle PelKo. ITO CBA3aHO KaK

KOBI‘?;)C;EI}?SH.ETH _ HCLOOILCHKOI METO/a, 'TaK M C MaJOYHCJAEHHOCTbIO padoT, KOTOphie

Siloihknah nppu fla?;oll{gﬁI‘;SE:XIiiﬁggogggssfB;i;::e‘f%b?rf:‘)]?gﬁ;qgma;uhnm.nn 61_31 ero BO3MOXKHOCTH NPH PelleHHH psija 3ajay, MOCTaB-

C NOMOILBIO METOJOB, MNOCTYNHbIX PaGOTHHKAM NPOHU3BOACTBEHHBIX of « | PIX IEpeJl T€0JI0raMu.

raHU3anHni. [[poBoauBIIcEeCcsT aBTOPOM M3yueHHe MOP(OJIOruH, CTPYKTYPhl H CO-
Paccemorpennuiit 8 padore JI. A. Hukousaepoii KPYr BOIIPOCOB HTABA BbIACJEHHI CaMOPOIHOIO 30J10Ta U3 MECTOPOXKJIEHHH M PYIOIpPO-

COMHEHHO 63@0’1‘ HPEACTABIATD HHTEPEC JUIS T€0JIOr0B, 3aHUMAIOLWHXQ 1y e1i1il, JJOKAJH30BAHHBIX B PA3JIHUHBIX I'€0JOTHUECKHX YCJIOBHSX, IO-
[IpOrHoZHPOBAliHeM PYJAHBIX H POCCHITHBIX MECTOPOKIAEHHH 30J10TAa. ko340, UTO TakHe HCCJAENOBAHHS, €CJH OHH IMPOBOJASTCS Ha OCHOBE

[Ipodp. I'. I1. Boaapoed©¢x N3BECTHHIX T€OJIOTHYECKHX, MHHEPAJOrHUECKHX H reoMop(oJori-
§oCKHX JAaHHBIX, MO3BOJSIOT MOJYYHTh PAJ JOMOJHHTENBHBEIX CBEAEHHH
boist cysKaeHdst o6 YCJOBHSIX OTJIOXKEHHS 30JI0Ta ¥ HCTOPHH (POPMHPO-

S MECTOPOZKJACHHH H 3aKOHOMEPHOCTSIX HX pas3MellleHH .

OcobennocTn 30/0Ta MOryt OBIThb HMCIOJB30BAHBI B KauecTBE€ IOHMC-
Koppix n OUeHOUNBIX NPU3HAKOB JJs1 BbIABJAEHUS 00OralleHHbIX y4acT-
J 0B 1 pasOpakoBKH PYAHBIX TeJI.

B pabore cyMMHPOBaHbl H3BECTHbIE paHee W NPHBEAEHbBl HOBBIE
‘BeIeHHUA 0 TUIIOMOpPp(HOM 3HAUEHHH CcOCTaBa H CTPYKTYPHI CaMOPOIHO-
0 30J10Ta B MECTOPOKACHHAX TPYIIB 30J0TO-CYJAbPHIHO-KBAPIEBHIX
bopmManui ¥ cBA3AHHBIX ¢ HUMH POCCHIISAX U MOKAa3aHa BO3MOXKHOCTD
IDAKTHYECKOTO NPUMEHEHHs 3THX JAaHHBIX C YUYeTOM HCIIOJIb30BaHHS
IPH X TOJYYEHHM MHHHMAaJbHOro KOJHYECTBA METOAHK, JOCTYIHBIX
)A00THHKAaM NPOM3BOJACTBEHHBIX JabopaToOpHH.

HdyueHHe caMOPOJIHOTO 30J10Ta — COCTaBHAS YAaCThb I'€OJOTHUCCKHX,
COMOP(hONOrHUeCKHX U MHHEpPaJOrHYeCKHX HUCCe0BaHHH, MPOBOJIHB-
uuxces B LIHUTPH nox pykosoactBom I'. I1. Boaaposuua, C. A. Ka-
Runna, 1O, T1. Kasakesuu, E. §I. Cuntorunoii, H. A. ®@oreapman, C. II.

Yllepa.

§ Jlaunple uccaenoBaHHll HCIONb30BaHB NpH 000011eHHH MaTepHa-
1o, Mayuanoces 3010T0, noJsiyueHHoe npH noJseBuX paborax aBTOpOM,
COOpaHHOe MHOTOUUCJEHHBIMH KOJIJIEKTHBAMHU T€0JIOTOB H MHUHEPAJOroB
LIHHTPH, xom6unara Jlensonoro, boralbUHCKOIH KOMIJEKCHOH TIeo-
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JOTHYECKOH sKcnenuuuun Upkyrckoro TIY, TPECTOB H 3KCHEeIHIHI

Y3CCP, a Takke mouentom TallKeHTCKOLo rocyaapCTBEHHOr0 YHHBE]
curera P. I1. BaganoBoii.

AHaJTHTHYECKHe PAGOTHl MPOBOIHJHCH B naboparopusax LIHUTP)
H. JI. ®uwkosoit, H. I'. Kopeuuosoii, JI. U. Bouek, H. H. ITomnogol

®. A. Peposanunyem, A. U. B ; g

Tkt IIE T it 9- yXaHosou, I'. A. Xomenxko, U. I1. Jlauig Liyueniio TunoMopdHbIX ocoOeHHOCTEli MHHEpaJsoB, ¢ TeM 4TOObLI HC-
» V2 A HCHHCOBOH. SIJICKTPOHHOMHKPOCKONHUECKHE HCCIe0BAHMO/L30BaThL HX IS CYXKJIEHHSI O TeHe3luce MeCTOPOXKIACHHUHM H TIPOrHO3-

nposeaeHsl J. M. Anblesoii, Penrrenocnexrpanphoe H3V4yeHHe 30j0f! 11X H [OHCKOBO-OLlGHOYHBIX LleJIeH, TpUaeTcs B IOCAeaHee BpeMs BCE

SHIIOJIHEHO ~ Ha pacTpoBOM MHKPOCKOMe-MHKpoaHanuzatope «Kamg /IbHICe 3HaUCHHE.

. [1. TTiem ¥ « | NPUATHDBI
DaKcy (])HPMM «Kamekay A. . JEIIAKOBBIM M HAa MHKPO30OH1€e I[XA ( I(”]MO]?,?'H‘HOG 30ﬂ01£{ o 3()0M ?I'I(‘:I;I(Dmi?dﬂiﬁ ﬁec?{MaK6ﬂaé‘:r b eT Ha
'- O K’ , B . 1 JIHO) [eéJILHO 'KO U 3 el
COTPYAHHKOM BMMCH g & ﬂYﬁaKHHOﬁ. OBCKT JIJIsT HCCJICAO O Y P PY

A , I IMCHCHHE YCJIOBHH PYAOOTJOMEHHsT ¥ Ha 3MUreHeTHUYeCKHe BO3JeMCT-
ABTOp BbIpaxKaeT HCKPEHHIOW 6JarofapHoCTh BCEM, NPeLOCTABH

UCTOPUS UBYUHEHHUS THITOMOP®HU3IMA
CAMOPOAHOTIO 30JI10TA

151, O6samasi BEICOKOH MJ1aCTHUHOCTBIO, 30JI0TO 3alevyaTtJ/jieBaeT B CBOeH
INM B ee pacnopsiKeHdue MaTepPHaJbl IJs HCCHelOBAaHUIT, moMorapmuft TPYKTYpe caelbl MeXaHHYecKHX AedopMalui ¥ NPU3HAKH TNepeKpH-

B HX OpPpraHu3aluH, NPOBEIACHUH H 06Cy}1{ﬂeI-IHH Pe3yJbTaTOB. CTOJIVITH3AalUIUU IIPH NOBLBIIIEHHBIX TEMIIEepaTypaX U JA4BJCHHH.
3 TO »Ke BpeMs 30JI0TO JAOCTAaTOYHO XUMHUECKH HMHEPTHO H, B CHJY

$C10CH KOBKOCTH, NPOTHBOCTOUT XPYNKUM JAedopMmalusiM; IO3TOMY B
Jipoliecce THIOT€HHBIX H THIEPreHHBIX NpeoOpa3oBaHUH €ro OTHOCH-
JrcabHo KpynHble BBIAEJCHHS IJHTeJbHOE BpeMs B TOH HJIH HHOH CTe-
HCHH COXPaHAIOT epBoHayaJJbHblEe TTPU3HAKH.
' | IpoposzKuTE/IbHOE BpeMs H3YUeHHe CaMOPOJHOro 30Ji0Ta CBOJH-
JOCH K HAKOMJEHHIO CBeJeHuH o0 ero oTAeNbHBIX CBOUCTBAX, CPABHU-
TCABHBIM HCCJEJOBAHUAM MOP(QOJIOTHH, CTPYKTYPHl U COCTaBaA.
McuepnpiBalomuii 0030p HCTOPHH HCCJAEJOBAaHHUM 30JI0TAa CHEJAH B
pabore H. B. Ilerposckoit «Camopoanoe 3oq0to» (1973). ABTOop oTMe-
HACT, UTO COBPCMEHHBIH 3Tamnm XapakKTepH3yeTcs H3YUueHHEeM COCTaBa 30-
LioTa 1 ero HEOJHOPOJHOCTH ¢ IPUMEHEHHEM cHelHaJbHBIX METOIHK,
PASBHTHECM SKCHEPUMEHTANbHBIX pabOT U HAKOIIJIEHHEM IAaHHBIX 00 0OCO-
JOcHHOCTAX 30JI0Ta Pa3JUYHBIX PAHOHOB H MECTOPOZKAEHHH Pa3HbIX TH-
Y108, K mocsenneMy nepuoay OTHOCHTCSI TTOCTAHOBKAa U pas3paboTka 00-
ueit npobsaemsr THnomopdusma 3ogqota (Ilerposckas, 1969, 1969,,
1973).
. B nmandoit pabore OyayT YNOMSAHYTH HCCJ/AELOBAHHUSA, KOTOPHIE HMe-
11017 HenmocpelcTBeHHOE OTHOLIEHHe K mnpobJjeme H3YUYeHHS 30Ji0Ta IPH
J1IPOrHOBHBIX, MMOHCKOBLIX U OLEHOYHBLIX paboTaX, a Tak:Ke HHTepnpeTa-
{11 TunomMopgHoro 3HaueHHsT OTAEJNBHBIX 0COOEHHOCTeH CaMOPOIHOIO
.10J10TaAa.
Brnepsele mosioxkeHusi o CBA3H MOPQPOJOrHYECKHX H CTPYKTYPHBIX
ocoOeHHOCTeH 30JI0Ta ¢ YCJOBHAMHU OTJIOXKEHHS B pyaax U npeobpaso-
BAHHAMKH B 30He TUlepreHe3a 4eTKo C(POPMYJHPOBAHB H J0Ka3aHHl Ha
e npumepo H. B. Ilerpockoit u A. M. ®acranosuuem (1952).
§!Imn Opiia npeaJioxkeHa nepBasi MOpgoOreHeTHUECKash KJaacCH(PHKAIHS
g LIIe/ICHHH 30J10Ta, TOKa3aHa 3aBUHCUMOCTb MOP(OJIOTHH H BHYTpEHHe-
§'0 CTpoenus oT XapakTepa MHHepaJbHOH cpelbl, BMellalouleil 30J0To,
WPCMEHH M YCJIOBHI ero orjaoxeHuss B pynax. [Ipocnexenn npeobpa-
OB@NNMS 30J10Ta B 30He THNEpPreHe3a H B POCCHINAX; NPH H3VYEHHUH
— _ _ . | CIPYKTYpPBI 30J10Ta U3 POCCHINed JJoKa3aHa BO3MOXKHOCTb PEKPHCTaJH-
' g i a - WL 3010Ta B IPHPOAHBIX ycaoBHAX. Onucanbl MOpdOJIOTHS H CTPYK-
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~YPd 300Ta, NEPEOTIOKEHHOT0 B 30He OKHCJIEHHS (BTopHuHOro), JuMop(inie 0COGCHHOCTH BTOPHYHOrO 3070Ta B 30HE OKHCACHIN, TORA-

30J10Td, HCNBITABIUErO XHMHYECKOE NePeoT/I0KeHHE B POCCHINH (HazBafiiinl PASIIUI BTOPHUHOrO 30/10Ta, 00pas0BABLIETOCA NPH PadNORE:
Horo «HoBbiM»). H. B. Ilerposckoit u A. M. ®acraiopuuem BrIepBbfii il CYALPIIOB H TECANYPHLOB, BIEPBLIC OMHCAHDI reTeporeHHbpIC CTPYIHK-
AAOKa3aHo, UTO NPU3HAKH 30JI0TA MOTYT OBITh HCIOJb30BAHBl IS perrdy |1 wropnunoro soJsora. Ilpociaexensl npeobpa3oBausg MOPQOJIOTHH,
HUsl NPAKTHYECKHX BOIPOCOB, NOCTABJIEHHBIX MEPEN reos0raMH {PYKTYPLI 1 COCTaBa 30JI0Ta B POCCHINAX B 3aBHCHMOCTH OT AaJbHOCTH
A. TL. Tlepensies (1953) obpaTus BHHMauue Ha TO, 4YTO M(;m[-[oc CPEHOCA €ro 0T KOPEHHbIX HCTOYHHKOB H BPeMEHH npeObIBaHUsI B POC-
ROPPOLHPOBAHHOrO C/1051 y 30JI0THH M3 JAPEBHHX POCCHIIeH YBeJaHuHBagi I,
CTC IO CPAaBHEHHIO C 30JI0TOM H3 pPOCCHINEH 6oJiee MOJIOLOrO Bo3pdl ABTOPOM pacCMaTpHBA/IHUCh BONPOCH H3IMEHEHH CTPYKTYpPhI H CO-
s g 8 .0a sos0Ta B XOpax BHIBETPHBAHHS, POCCHIISAX PasJHYHOroO BO3pa-
B nanbnefimem uayuenue 30/10Ta 110 B JABYX HanpaBJ/ieHUsX: 1) el 10 1 30JI0Ta, HCNBITABIIEro INOBTOPHYIO MHrpaliuio B POCCHIIAX (Hu-

‘HCHEHHE FTEHETHYECKOIro 3HayeHus OTAEJIbHBIX e€ero [IPH3HAKOB

2 anacpa, 1967, 1968, IlpuMeHeHnue pesyJ/bTaToB..., 1973).
) H3Yy4YeHHe 30JI0Ta OTAEJbHBIX 30JI0TOHOCHDIX MPOBUHIMH, DYIHBL

B knure «CamopoaHnoe 3oaoto» (1973) H. B. IleTpoBckasi CyMMH-

PaHOHOB, MECTOPOXKAEHHH. DTH ABa HaIpaBJeHHS, KaK MpaBUJIO, TecH@OIi/ia COBPeMeHHble NPeACTaBJACHHA O THIIOMOP(hU3ME 9HJIOTEHHOTO 1
B3aHMOCBSI3aHbl, H HMEHHO HX COYETAHHE II03BOJISET MOJYYHTb HOBHUKIOICHIOrO 3070Ta. B KauecTBe MPH3HAKOB (POPMAUHOHHON IPHHAM-
AQHHBIC KaK ]I/ MO3HAHMSI Py[OreHe3Hca 30/10Ta, TaK M AJs MPOrHOPIC/KIOCTH PyAHbIX 00pasoBaHui OTMEUACTCs YBEIHUEHNC O1 MECTOPOZK-
3HPOBAHHUS H OLEHKH 30JI0TOHOCHOCTH. S cinii rayOHHHEIX K MaJorayOMHHBIM CJIOXKHOCTH (JOPM KPHCTAJJIOB,

Takoro pona paGorel BemoNHsAMK caefyiomue aBropsi: P. A. AmgpasiooGpasue CTPOGHHs arperaToB 30J0Ta, KOHTPACTHOCTH HX HEOL-

coB, B. @, I'ypeeB (1971), P. A. Amocos, H. T. Uysukuna (1974)§i0p0AHOCTH. :

P. 11. bananosa (1962 r.), P. II. Baganosa, C. T. Baganos (1967)§ B Manocyn1bpuAHBIX PYHax rIyOMHHBIX MECTOPOXKACHHK npeob.ia-
P. Il. baganosa wu xp. (1968), P.Il. Baganosa, 2. II. Hukonaep# i¢T 30J0TO NMO3JHEll reHepaluH, CPaBHHTEJbHO KPYNHOE, C IPEHMY-
(1970), I0. C. Bepman, T. U. Tpeuuna (1968), 10. C. Bepman, B. M. HofilceTBenHO TpellMHHBIMU (popmaMu Bbigedennil. CTPYKTYyphl arperaros
BHKOB (1969), 10. C. Bepman u ap. (1972), IO. T. 3apem6o, H. I". Koper§l yO03epHucTEe, He30HAJbHBIE, C ITHPOKHMH npoliHuKamMu. Mo3auu-
HoBa (1970 r.), B. M. Kpeiitep n np. (IloBesenne somora.., 1958), B. [W§iocTh Buipaxkena caabo. I1poba sonora 950—900, pexe 800—850. Kpo-

Monceenko (1965, 1966), B. I'. Mouceenko u ap. (1974), B. 1. HaiiGoMe npumeceii xese3a, MeJi, CBHHILA, B psijie palOHOB B 30J10TE MPHCYT-
porun (1939 r.), B. A. Hapcees (1969 r.), JI. A. HukosaeBa (1967§ rnyloT njgaTuHa, HHKEJIb, THTAH, XPOM.
1968, 1973), JI. A. HukonaeBa, P. I1. BananoBa (1970), H. B. Ilerpos B cpennernyOHHHBIX MECTOPONKAEHUSIX PA3BHTO 30/0TO PAHHHX H
cKast (19695, 1970, 1973), H. B. ITerposckast u xp. (HeoanopomsocT!O4AHNX IeHepaiHii B PasiUIHBIX COOTHOMIEHH5X. POPMBI BbIAC/ICHHS
CaAMOPOJAHOTO 30J0Ta..., 1971; OcobGeHHocTH caMopomHoro 3oJoTa.. JpasnooOpasipl, npuieM TPEUIHHHBIE dopmbl OoJsiee CJI0KHBIE, YeM B 30-
1971), H. B. IlerpoBckasi, M. M. Suaucon, JI. A. Huxonaepa (1971)prore riyOHHHBIX MmecTopoxkaeHuii. CTPpyKTypa 30/0Ta pasHo3epHHCTaf,
H. B. Ilerposckas, A. M. ®@acranosuu (1955), JI. B. ®upcos (1963 r.§1acT0 1ENOUKOBUAHAA H NBYCJOHHAsA, 30HAJIBHOCTh BBIpaXKeHa IJIOXO.
1969 r.), JI. C. Illep (1968), C. B. SI6aoxoBa (1965, 1969, 1974) u npfCyOCTpYKTYpHI rpy6oMo3anyHble HJIH JIeHIPUTOBUIHBIE. [Ipoba 30J10T4
B. I'. Monceenko (1965) o6patus BHHMAaHHe Ha nepekpucTaaau3adic NOCTOHHASA, Yallle 800—880. B xauecTBe 3J1eMEHTOB-IIPUMECEH OTME-

[lHI0 30JI0Ta IIPH IIpoleccax KOHTAKTOBOro MeraMophu3Ma W u3yuujfCHbl 2Kesne30, Meb, CBUHEL, IHMHK, CypbMa, CEICL, TeJJAYpP, B OTHEJNb-
HSMEHEHHEe COCTaBa, pasMEpPOB M OTYACTH CTPYKTYPHl 30Ji0Ta mpH Tep/!bIX PerioHax BHCMYT, BOJIb(Ppam, 0JIOBO, ﬂMOﬂHﬁﬂeﬁs PTYTb.
MHUYECKOM MeTamopdusme. 30/10TO MaJorayOHHHBIX MeCTOPOXKJAEHHH HMeeT B OCHOBHOM TOHKO-
Dosiplioe 3navenne pJsi moHMMaHus XapakTepa npeo6paszoBanuii 304 1CHCTEIE HHTCPCTHIHAIbHBIE dopMbl, a TakxkKe KOMKOBHIHBIC H ILJIE-
| 10Ta B pyAax UMelT paboThl, BeIOJHeHHbIe B MY non pyKkoBoacTeoM!0UNBIe. PasBuTbl BOJOCOBHAHbBIC H MJIACTHHUATHIC KPHUCTAJJIDL, MJIOCKHE
(M. C. Caxaposoii (Caxaposa u ap., 1968; O paHHeM 30J0Te..., 1972 \cuaputol. Pasmeppl 30/10THI H3MEHAIOTCH B IMHMPOKHX IPEAC/IdR. OT

{1 Ap.). JlokasaHo, 4yTo ONTHMAaJbHOH ILJI§ VKPYIHEHHSI 300Ta B ry4 ONKOAHCIEPCHBIX J10 HeOoabIINX caMopoakoB. (CTpoeHHE arperaTos
PHTe siBasieTcs Temneparypa 350—450°C, B apcenonupute 400—500°C gMC/1KO3EPIHCTOR, XapaKTePHbl CIOKHbIC ABOHHHKH, 30HAJbHOCTD. Cy6
P NOBBLILIEHHH TEMIEPaTyphl YCHAHBAIOTCS Hponecchl Ae3unterpaunuft ' PYKTYPHl MO3auuHble, HHOTAA CO CKONICHHAMHU cepebpa Mexay 0.0
H ocsabeBaloT npouecchl yKpynHenusi. Ilepepacnpenenenne 3osora gt !MH, 1l JICHAPHTOBBIE. [Ipo6a 30/0Ta 3aKOHOMEPHO CHHXKAETCS IO Me-
CYJb(PUIAX MPOUCXOAHUT YIKE II = (0 ¢ fiepexo/ia oT rayOHHEBIX K MaJorJayGHHHBIM MeCTOPOXKIeHHAM. B Ka-
LIW@M%?&%@HHC&H psl npu3dHakoB uurpamu-g''t U TBe 9/J1CMEHTOB-TIPAMecelil THIIHYHBL _PTYTh, CypbMa, TEJIYp, CECH,
HepaJIH3allHOHHOH TePerpynnupoBKU 30J10TA. M pramert,

OKCIEPHUMEHTAJbHBIM NyTeM II0JYUYEeHbI npeo6pasoBaHusd CTPYKTY MIKATOpaMH PernoHajbHbiX IeOXHMHYECKHX 0COOEHHOCTEH 30410-

PBI 30JI0Ta B YCJOBHAX NOBBIIIEHHEBIX TeMIIepaTtyp U JaBJEeHHH (HHKO- 101 MHHepaJu3aluu H.. 4. HETPOBCKaH npegJaaraer C4YuTaTb OTHOCH-

JaeBa, 1973). | 1e/ILHO BRICOKHE COJepXKaHus B 30J10Te 3/E€MEHTOB, PacnpoCTpaHEHHE
Paboramu C. B. fI6a0koBoii (1965, 1974; 1p.) ycTaHoBJeHp TH-§''0TOPLIX onpeneser MeTa/JIOreHHYeCKnil (oH PyAHOH NMPOBHHLIHH.




HonTopHoft Murpanun 300Ta B POCCHIIAX (nocaeaytouue gedopmaini

B KauecTBe NMpPHU3HAKOB CTAAUHHOCTH PYIAHOTO IIpollecca YUHUTHIB| R e | |
. e . & AT aL X JO0JOTHH, PeKpHCTAJVIH30BaHHOTO 30J10T4d, BLICOKONTPOOH LI X

[ eTcd pAA AMIHPHUYECKUX 3aKOHOMEPHOCTel: paBHOMEpPHOE pacnpenest
. OO JTOVEK ), “
HHe TOHKOAHMCIEePCHOro 30Ji10Ta B CyJAb(MHAAX paccMaTpPHBAETCS Kak THEHOJONUCK) (1973) H. B. TlerpoBckoii npei-

MAYHOEe JJisi paHHed CYyJAbGMOUIHOHM accOolHaluM, a HaJJHYHhe HapAany 14 wnnre «CamMopoHoe 30J10T0>>6 ‘ onpeneaeHHEIX GOpPM
5THM 6GoJiee KPYIHLIX BBIAEGJACHHI 30J0Ta BJAOJDL TPEUIUH — KakK MPOosSgyioiiell psijl HOBBIX TEPMHUHOB /I O O3Ha'uUCHN P

JIeHHe BTOPOH pyAHOM cTamuu. Jast 30J0Ta MO3AHUX reHepaluid Xapamui/ic/iciii caMmopoiHoro 30J/10Ta, €ro pasMepoB H "poh?;;oglg;’;e%a“b
TepHbl IpUMECH CBHHIIA, LIHHKA, BUCMYTa, CeJieHa, TeJJaypa. $cfieM H3J0KEHHH MBI OyneM MoJb30BaThCA STOM Tilc)eomonumo yi‘oq-
[Tokasatensamu ycaoBuii munepanoobpazosanuss H. B. Ilerposcka [ lakonienHble JaHHble IO THIOMOP(U3MY 30J10Ta HE T ye-
cuHTaer ¢GOPMBI BHIACJCHHI 30J/10Ta, HACHILLEHHOCTh UX ra30BbIMH BKJIOR 1111, 1 JIONOJHHATD, HO yKE B HacTosiliee BpeMsa OHH Mﬁory 3 R
YEHUSIMHU. $i0v0M HCIOJNb30BaHL NPU pelleHHHd BONPOCOB O rﬂy HHe, CTdlH =
[TonuepkuBaercsi OoJibliasi PoJb HHTPApYAHBIX npeoOpazoBaHuil Riil 11 HTANHOCTH OPYACHEHHA, €TO MHHEepaJ/lbHOM THIIE, B;jmlfgﬂaeuHHHHH gqa—
nocJepyanoro meramopdusMa 30J0Ta, K NPH3HAKAM KOTOPBIX OTH@ 1KOB ¢ COBMEIIEHHEM pa3HOBO3PaCTHOU 30/J10TOM MHHEDAJ :

; 7 y UDOBKH 30J10TAa,;
CATCH. 06[)&30B8HH(-} 30JI0TO-KBapPIleBbIX CpaCcTaHUHU C COCTABOM, 3aBHCSHg! | KON HHTEHCUBHON NepeKpucraMin3dalin H [neperpynimup "
NOCTYMNJIEHUS 30J/10Ta H3 KOpPEHHBIX HCTOUHHKOB B pom

UM OT COoCTaBa BMeEULLAIOIIHX pPVYA; CTPYKTYPHI NepekpucTaJdau3aluga HPEMCHH P ETD T (EHOCHE KT,
30J10Ta C pa3pacTaHueM LIEHTPaJbHbIX 3€peH 3a CUET KpaeBbiX;, peTUKy /Y TOUHDIC KOJNJEeKTOPBl U POCCHIIIH, ﬂa{bﬂoc " P 0TODAST MOIKET
TOBBle CTPYKTYPBLI; aBTOINMHUTAKCHUECKHEe HapacTaHMs; BO3HHKHOBEHH ()HaKo 3HaukTeJbHas yacTh LEeHHOM MH(QOPMAIHH, K I-IljeCJIO}KHbIX
30HAJBbHOCTH, He CBA3AHNON C KpHUCTaJJorpaUuecKuUMy HamnpasJseHUsgOLITHL TOJdYydeHa OBICTPO U C NPHMEHEHHEM CPaBHUTEJbHO

MOTONOB HCCJeoBaHUsd, OCTaeTCss HEHCNOJb30BAHHOH. ITO CBfI3AHO C
{OM. UTO He BCerjga IPOBOAHTCS MJaHOMEpPHOE CHCTEMATHIECKOE H3yHe-
(i1l¢ 30710T4 Ha BCeX 3Talax reoJioro-reoMop(doJsorHueckKux HCCael0Ba-

. ¥ > ' HUeCKHX
BO3/IeHCTBUI — H3rHObI JIBONHUKOBBIX IMOJOC, MOSIBJAEHHE cHCTeM mJoch!!iil Ha OTAeJNbHBIX IVIOIAalAX, a TaK)Ke C OTCYTCTBHEM METOA

o ‘e U3YVUEHHS.
KOCTell CKOJIbXKEeHHUS; IPU3HAK TepMHUECKOro MeTaMopdusma — aHomaf | #00T, MOKa3bIBAIOUIHA P Taﬁorg 3'1‘0}{1* n006es BOCIOMHEH
JIMK -COCTaBa 30J10Ta, OYyHllleHHe ero oT cepebpa M APYrux NnpuMecen B npeasaraeMoil paboTe B KaKOH-TO MEP p :

> T 1 ’ HOe 3HaueHHe (PopMm
JIBOHHMKH Pa3/JHUHOrO NMPOMUCXOKACHHS MOKA Pas3JHuYuTh TPyAHo. Bosj | ik Kak B paborax H. B. IleTpoBckoil THIOMOP(HO hop!

g % 70)81(3)%
MOXKHO, JBOMHHKH IpOpacTaHusl MeHee THUIHUYHBL IJI CTPYKTYp poctag!bl/lc/ICHIH 30JI0Ta W €ro pasMepoB pPacCMOTPEHO C HCUEPIIbIBAIOILL

a W3ruGbl ABOMHUKOBLIX TIOJIOC M HX JIHH30BHIHEE (DOPMBI OTYACTH 06yR!I0/I1I0TON, B AaHHOH paboTe OMHCAHBI TOJDKO OOCJ?(?T@;Iéoigpggggf{gggg’f
CJIOBJIEHB BHYTPEHHHMH HANpPSIKEHHSAMHM B KPHCTAJJIHUECKOH pelreTk@!l COCTaBa 30J10Ta B MECTOPOKACHHSX IPYIIIBL 3 y

¥ . %07 i, 1973) u
30J10Ta, CBSI3AaHHBIMH C MOBBIIIEHHBIMHU COAEpPKAHUAMU ITPUMECEH. ennx (opmMauun (Mo KJacCH(pPHKALHUHU H. B. Ilerposckoii, 19 3) B

[Ipu3HAaKaMH BePTHKAJbHOH 30HAJBHOCTH OPYICHEHHS CUHTAIOTCS|)OCCHINAX ¢ KOPEHHBIMA HCTOYHHKAMH STOTO THIIA.
NPOABJAIOIIUECT B PALEe MECTOPOKIAEHUU CKOIIJIEHUSA KPYMNHOI'O 30JI0T4E
B BEPXHHUX yacTAX OoraTelXx 30H MU 3aKOHOMEpPHOE TOBHIIIEHHE TMPOOH
30J10Ta C TJIYOHHOH. |

K TtunomopdHBIM 0COOEGHHOCTSM 30JI0TA B 30HE OKHCJEHHS OTHece
Hbl BBICOKONPOOHBIE MEK3CPHOBHIE MPOXKHUJIKH B 3€DPHHCTBHIX arperatax
9HJIOTEHHOTrO 30J10Ta, cCBoeoOpa3re MOP(MOJIOTHH U CTPYKTYPhl T'HIEPTeH
HOTO 30J10Ta (ry0yaThie, MOXOBUIHBIE, 3€MJUCTHIE, MIOPOIIKOBATHIE CKOII-
JIEHUS U HaAJIEeThl, KPHUCTaJJIbl, MUKPOIAEHAPHUTHLI, MEJKO3EPHHUCTHIE, C Yar
CTHIMH JBOHHUKaMu npopacranusi). Pesabed BbIAEJEHHH MHKPOIOYKO
BUIAHBIH, CYOCTPYKTYypa HapOCTOB BTOPHUHOrO 30J0Ta Ha IEPBHYHOM
MHKPOTJIOOYAsIpHas. |
- BaXHbli MNpH3HAK I'HNEPreHHOH TNPHPOALI 30JI0Ta — 3MYJIbCHOH-
Hble, MeTeJbyaThble, HUTEBU/AHbIE CTPYKTYPbl CPACTAHUH C THAPOTrETHTOM
U IJEHKH 30JI0Ta B TPElIUHaX Jerujapartalid OKHCJAOB KeJje3a.

‘Oco6eHHOCTH POCCHIIHOrO 30JI0TA pPacCMaTpPHBAIOTCA KaK CBHJE:
T€JbCTBA [aJbHOCTH H YCJOBHH TPaHCIOPTHPOBKH 30Ji0Ta (OKaTaH
HOCTb 30JIOTHH, UCTHUPaHHe, COPTHPOBAHHOCThL MO pa3mepam, aedopma
U1 30JI0THH, Pa3BUTHE CTPYKTYpP IJIACTHUECKHX Jaedopmaluii), caeabl
MEePUOJIOB TMOKOSA 30J/I0OTOHOCHBIX OTJIOKEHHH (MOIIHOCTb BHICOKOINPOOA
HBIX 000JIOUEK, Pa3BUTHe CTPYKTYP PeKpPHCTaJAW3aAlNH), TMOKa3aTeJl

MH; MO3aHyHasi HEOJHOPOAHOCTH;, UIMPOKOE pa3BUTHe MeKOJOKOBHI
obocobsennit 3os0Ta; obpacranue 0OJOMKOB PaHHHX 30JI0TO-KBapILE
BBIX arperatoB HOBOOOpa3oBaHHBIM 30J0TOM. [Ipu3HaKu AUHAMHYECKH
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Fnasa I Hanbonee orpercrsen orbop npob npu MHHEPaAJOrHUCCKOM KapTH-

HOBAHNE noJseMibiX BeipaboTOK. 3jech KeaaTeJbHO YHacTHEC MHHEpPA-
METOAbI HCCJAENOBAHMS B0, HAVIalouLero caMopoaHoe 30J0TO.

CAMOPOAHOTO 30JIOTA : lmmp NpoO NPOUSBOJAUTCS 110 NPOCTHPAHHIO, BKPECT HErO H 10 114 -
g i, 2 LeHIO PYJAHDBIX TeJ 13 YHdCTKOB, CJOMEHHBIX IO BO3MOXKHOCTH MHHC-
B ILIIMEE accolnHalusaMu OJIHOCTAAUMHBIX MHHEpaJIbHBIX KOMIIJIEKCOB,

METOOHUKA NMOJEBBIX U KAMEPAJIbBHBIX UCCJENOBAHUWN § 0oKe onpeleJiecHHBIMH MHHEpaJIbHBIMH aCCOUHALIHYIMH.
CAMOPOJIHOTIO 30JI0TA Vlayuenne caMopoOaHOTO 30J10Ta B nponecceu nmoJeBblX paboT Npeano-
U NeT JJOKYMEHTaluoo psfa ero oCoOeHHOCTEM ¢ MCIOJAb30BaHHEM Ma-
[Ipu paboTe Ha 30/J0TOHOCHBIX IJOLLAASIX H MECTOPOKACHHUAX TICH | iliJIOB, nabJawo/eHusa Hajg KOTOPLIM HEBO3MOZKHBI B J1ab60paToOpPHLIX

pel HuccJeloBaTeseM CTOSIT JIBE 3alauu:

) cbop marepuasa ansi 1a6opaTOPHOTO M3yUEHHS 30J10TA:

2) BO3MOXKHO 0oJiee 1OJIHOE H JeTaJbHOe H3yueHHe BHAHMOIO 30J10
Ta, TMOJNIyUeHHOro NpH pa3BeJKe M 3KCIJIyaTalluH, a TaKKe XpaHALLero
Cs1 B KOJIJIEKIIUAX IIPOU3BOACTBEHHBIX OpraHu3anui.

O16op 00pasuoB u npob, colepKalluX 30J0TO, B 3aBUCHMOCTH O
lesIed M3YyUYeHHsl MOCJELHEero MOKeT OCYILeCTBAATHCS Te0JOTaMH H I'eo
Mop@goJsioraMu, MPOBOAALIMMH KapTHPOBaHHe pAa3JHUHOTNO MacluTaba

cononnsix. TIpoBoauTcs onucaHue 30JI0Ta IO ONpe[e]eHHOMY IUJIAHY,
LONNIOTCS ero 3aPHCOBKH, TPOWU3BOAUTCH (oTorpaupoBaHue.

[} onucanuu yKasbiBaercs: 1) MecTo B3sTHsS 30J10Ta (aApec H Kpar-
(i3l NAPAKTEPUCTHKA YCJOBHIT JIOKAIH3alUH); 2) pa3Mephl 30J10Ta: CH-
(ool anasusd WIM pasMmax KoJjeOaHui KPYMHOCTH 30JI0THH C yKasa-
iem npeoboagalollinx pasMepoB, a sl CaMOPOAKOB —— HX Macca,
\) mMopdosiorus 30J0THH, IepBHYHAs M CBfA3aHHAs ¢ NpeObIBAHHEM B
(WIICPTEHHBIX YCJIOBHAX; 4) CKyJbNTypa NMOBEPXHOCTH, NPOSBIEHHA T'H-

(OHCKH, NOKyMEHTAIHIO BbIPaOOTOK, MJIM MHUHepajoraMd B mnpoieccel ii¢[rcHHoil  KOPPO3HH; AaBTOSMHTAKCHYECKHe HapacTaHHd  30J10Ta;
MHHEpPAJOrHyecKoro KapTHpoBaHusa. OT0op npo6 mnpousBomurcs ndj'i) cpacTaHuss ¢ 30J0TOM JAPYrHX MHHepaJOB; IJIEHKH Ha IOBEPXHOCTH
[IporpaMme, corJacoBaiHHOM C HCCJedoBaTeJdJeM 30JI0TAa. } osoTnH; 6) mpoba 3o0/i0Ta (B MOJIEBLIX YCJHOBHAX ONpeAessaercsa C IO-
IIpn menkomacmrabubix paborax Gepyrcst oTAeabHBIe IITYGhB ¢ BAf MOILLIO IPOGHPHBIX HIJI), IIBET 30JI0TA HA CBeXeM cpese; 7) s 30J0-
AHMBIM 30/10TOM HJIM NPOOBE pas3inyHOro o6beMa H3 PAaCUHCTOK, KOMY§ 11 113 pocchileil — cTeneHb OKaTaAHHOCTH, YMJIOLIEHHOCTH H MOC/EeAYIO0-
LIeH, CBaJIOB B IIpe/iejaX 30H Pa3HOTHIIHOH MHHEpaJIM3alHu H Ha 1104 i1ie jedopMalui OKaTaHHLIX 30JIOTHH. ~
HlaJsiX Pa3BHTHs IIOPOJ Pa3HOrO COCTAaBa M BO3pPacTa, a TakKyKe HaMbIs MeTonsl KOJHUYECTBEHHOM OIeHKH OKATaHHOCTH U YIJIOUIEHHOCTH 30-
BAIOTCsA IIJINXH H3 PBHIXJIBIX OTJIOXKEHHH PasjMYHOTO reHe3nca U Bo3pa{ /10Tui paccmorpensl B pabote C. B. Jl6s0K0BOH (1969).
CTa. [l0 BO3MOZKHOCTH CJedyeT BECTH KOJIUUECTBEHHbIM YUYE€T BbIFBJIEH-
- Ilpn nouckoBbIX H KpynHOMAacIITaOHBIX TeMATHUECKHUX paborax mpo4 IlilX NNPH3HAKOB 30J10Ta B NPOIEHTAaX K Macce WJIH YHCJAY 30/0THH, 4
Obl caenyer oT6UPAThL U3 YYaCTKOB, O/1arONpPHUATHBIX MO YCJOBHSIM JioKa4 /s HeOoabIIHX NPo0 AaBaTh KaY€CTBEHHYIO OLEHKY NPOABJIEHHS OINpe-
IN3alHH, COCTABy M HHTEHCHBHOCTH IPOSIBJEHHH MHHepaJu3aluu; Haf§ /Ie/CHHBIX NPH3HAKOB («4acTO», «pPefKo», «Ipeobianaer», «eAHHHYHbIE
PALY c ompoboBaHHEM MOBEPXHOCTH 4acCThb NPoO Oepercst H3 mypdod] (epHay u T. I.).
H CKBaKHH. ~‘ B nabGopaToOpHBIX YCJAOBHAX 110 aHAJOTHYHOMY IIJIaHY NPOBOLHTCS
[Ipu nokymeHTaluu TrOpHBIX BLIPAOOTOK, NPOHIEHHLIX B KOPEHHBIX§ OllHCaHHe 30J0Ta, BBIEJEHHOTO H3 PYA H MOPOXL. Onpenensirorcs pas-

Mepol, Gdopma, B3aUMOOTHOIIIeHHe 30J10Ta ¢ IPYrTHMU MUHepaJlaMH B aH-

[mopojax, B nporpammy orbopa o06pas3LoB HJsi H3VYEHHS 30J10Ta YKeJa-
uianax ¥ MOHTHPOBaHHBIX WaHdax pyd. B anmiandax u MOHTHPOBAH-

F€JIbHO BKJIIOYATh cOOp mpol ¢ pas/IMYHBIX YYaCTKOB M FOPHU3OHTOB PY-

AOIPOSABJICHUA, H3 PA3HBIX MHHEPAJbHBIX THIIOB PYA, H3 OedHBIX U Oo-f !X HIIH(ax U3ydyalTcs BHYTPpeHHEe CTPOCHHE 30JI0Ta H €ro npooa.
FATBIX y4dCTKOB, H3 Y4aCTKOB, pPas/JHYalOLIUXCA [0 IeoJIOro-CTPYKTYp- TpaguuuoHHBIM MeTOJ H3YUEHHs CTPYKTYPHl 30J10Ta C IOMOIIBIO
HbIM YCJOBHAM, MOP@)OJIOFHH, TEeKCType, MHTEHCHBHOCTH MHHepasau3a-§'y/HOro MHUHKPOCKONa OIHCAH B psaace p2160T (HeTpOBCKHH, dacraJo-
ILHH U MeTaMop(gH3Ma PYAHBIX TeJl. wia, 1952; TlerpoBckas u Ap., 1974) u 3nech He NMPHBOJAHTCS.

MonomuHepasnbHble GpakUuu 30J0Ta, BHIAEJIEHHOTO H3 IPOTOJN0YEK
i HIJIHXOB, MCIOJAB3YVIOTCS AJS U3YUEHUS MOPQOJIOTHH, CTPYKTYPHI, CO-
Crana soJiora — npoOsl U 3JIEMEHTOB-IIPUMECEH.

BOJMOKHOCTH M FpaHHUBI NIPUMEHEHHUsI psha TPagHIHOHHBIX U HO-
HLIX METOJOB H3y4yeHHS 30J0Ta PacCMOTPEHEBI B CJAeAYIOILeM pasjeJe.

B pocceinsix mpo6ul PEIX/IBEIX IIOPOJA PEKOMEHIYETCSi OPATh H3 IJIaC
TOB, Pa3/JHYANOUIUXCS IO JIMHTOJOTHH, KOHLEHTPALUHU 30J0Ta, reHe3ucCy
(3110BHAJIBHEIE, [e/I0BHAbHEIC, AJIIOBHAJNbHEE, TPHOPEIKHO-MOPCKHE
H Jp.), BO3pPAacTy, XapaxkTepy IJIOTHKA, M3 Pa3/HUHBIX [0 BEPTHKAJ
y4aCTKOB IIJIACTa, U3 NPOIJIACTKOB, 10 IPOTAXKEHHUIO H IO MOIEePEeYyHOM
npoguio n0auHb. Ha mpakTHke Takas mosHora ot6opa 06pasnos He
BCErja oCylleCTBHUMAa, HO K HeH CJaeAyeT CTPEMHThCS.

OcHOBHOe ycJI0BHe /s NOC/IeAyIollell MaKCHMaabHO TOJTHON H Bep:
HOH HHTEpPHpeTalHu NeHEeTHYECKOro 3HauyeHuss ocobeHHOCTeH 30J0Ta — ‘lem cilozKHee 3ajlaud, KOTOPble CTaBATCA IPH H3YYEHHH MHHEpa-
TOUHasi reoJioruyeckasi nNpuBsi3Ka Hpoﬁ, H3 KOTOPBIX OHO Bbl,ﬂeﬂéHO. OIHICCKnx ocobeHHoOCTEH CaMOpPOAHOro 30J10Ta, TEM 0oJiee I.LIPIpOKHﬁ
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KPYr METOJNO0B HCCJeJOBAHHS NpPHBJAEKaeTcss AJs UX peuleHHs. Kaxuulf 110M C/yiuae na HyKHOrO yuacTKa 30JOTHHBL KPYHHIA 30/10Ta /1

H3 METOLOB JO0JI2KE€H NMPHUMEHAThCs AHb(PepeHIHPOBaHHO, ¢ yUeTOM TOrgg /Aunuiii jpodzHa OblTh BblJcACHa MEXaHHYCCKHM IyTCM

KaKue NPU3HAKU 30Ji0Ta TpeOyeTcs BBHISIBHTH HanOoJiee IOJIHO. ATOMHO-A0COpOUHOHHBIH METOJ HEe NPHUMEHHM B TeX myuam KOI-

PaccMoTpuM MeTolbl, NPHMEHSIBIIHECS aBTOPOM AJIS H3VUEHHA COf Y Ao OnpeacanTh npoly OTAeJbHBIX YUaCTKOB MEJIKHX OTHPerapH-
cTaBa M CTPYKTYPHl 30J10Ta, — ABYX HaubGosiee HHGOPMATHBHBIX erg@iiiiiihix nhiie/ennii sojora uin npoly 3070Ta, 3aK/IIOUEHHOTO B PyJC.
0COOEHHOCTEH. Ounpeencine npoObs METOAOM H3MEpPEeHHH KO3(P(HIIHEHTOB OTPazKe-

i aodora (bepnmreiin, Kosak, 1970) Hepeako IO3BOJISIET PEUIUTh
mangy, Tak Kak s MoJy4YeHHSI TOYHBIX pPe3yJ/bTaTOB TPeOYIOTCS
§0 011 osMpoBanHoro 3oJso0Ta 6e3 AedeKTOB NMOJHUPOBKH, YKazaHHAA
lojinka naubodsiee s¢pdeKTUBHA A9 H3YUYEHHS H30JHPOBAHHBIX 30-

]

MN3yuenne XxumMHYECKOro cocraBa 30J10Ta

Ilpu u3yueHun cocraBa camMOpPOJHOTO 30JI0TA ONPEAeNsiloT €ro Nnpo

Oy, T. e. coaepxKaHHe OJHOrO M3 OCHOBHBIX KOMIIOHEHTOB cepeﬁpa BBIg |11l I MOHTHPOBAHHBIX aHmaudax. B oObUHBIX aHUJIH(MaX PpYAb
paxkeHHOoe B IPOMMJIAX, M COJEpKaHUe 3JeMeHTOB-npumeceil. Kpomdp i pasyinunon TBEPAOCTH MHHEpAJOB MOJYYHTH bespesabedHbBIe I10-
1010, B PALC cnyqaeB HeOOXOIUMO M3YUYHUTH COCTAB TOHKHX MHHepaJbg Ol 30J0THH TPYAHO. Baxnoe [IpeuMyuiecTso MeToda — IOJIHAaAA
HBIX BKJIIOUEHHH B 30JI0Te. CPAIIOCTE 30J10Ta, TOABEPIHYTOTO HCCAeA0BaHHI0. JIOKa/lbHOCTE Me-
i 001 mm. O,ILHaKO Ha/Ie?KHbIe Pe3yJ/IbTaThl OH 1aeT TOJIbKO B HHTED-

Onpenenciue npoGs! e upoobor 700—1000. ek .

COpejejende n1poObl JOKaJAbHBIM ~ MHKPOCHEKTPaJbHBIM METOAOM

Onpenesienue npobul 30J0Ta MeTOAOM NpobGHpHOro aHaausa TpeGyg vpriona, 1969) He TpeOyer moayuyeHus HAeaJbHO OTIOJHPOBAHHBIX

€T 3HaAYHUTeJIbHbBIX HAaABECOK (100 MI* 4JI1 ABYX IlapaJieJibHBIX onpeﬂe HepXHocC TeH U B TO XKe Bpems IIO3BOJIAET aHa/JU3HPOBATb HE TOJIBKO

ULeJicHble U3 pya M mianxoB 3040THHKH (pasmepom 0,1—0,2 MMm), HO

JIEHHH) ¥ MOKeT INPHUMEHSIThCS TOJLKO JJid MOJYYEHHS YCpeJlHEeHHbI)
HPOBOJJNTH @HAJAW3 HENOCPEeACTBEHHO IIOJ MHKPOCKOIIOM B IOJIHPO-

JAaHHBIX 110 COCTaBYy 30JI0TA B OTJEJNBbHBIX MECTOPOXKAEHHUSX, PYIHBI)
TeJax U ydacTkax pocceineél. Takoro pojna cBefeHHs HeoOXOAUMbI AJs@!IILIN JHGax U pylax Napajie]bHO ¢ H3YyYeHHEM BHYTPEHHETO

95KOHOMHYECKHX PACueTOB, B HEKOTOPHIX CJyuasix — [Js BecbMa rpyOuIlOciliig 3070Ta ¥ B3aHMOOTHOLIEHHH ero ¢ APYTMMH MHHEpaJjaMHu.

reoJIOrHYeCcKHX OLEHOK (/5 COMOCTaBJEHHS 30JI0Ta OT/AeJbHBLIX MecTof§ !¢\ C/iyuasX, Korja npoba ycraHaBJHUBaeTcs HJsi OTHAEJBHBIX y4acT-
i 10JIOTHH, COCEelHHE OCTalTCs HeHapylleHHBIMH, TaK JKe KaK H BMe-

POXKIEHHH YYacCTKOB, pexe -— 30J0Ta H3 Pa3JIHYHBIX HpO,H,yKTPIBHH

accouuanmi). Bioline 30/0T0 MHHEpPaJbl. JTO ONpeHesseT HIHPOKHE BO3MOXKHOCTH
ITOT METOJ MOKHO HCI0JIb30BaTh TaKikKe IPH ONpeeJeHHH NpoObf!MCICHHI MeToLa IIPH H3YYeHHH CaMOPOIHOr0 30J/10Ta.

KPYNHBIX CaMOPOAKOB, OJHAKO B CBSI3H C HEOAHOPOAHOCTBIO cocraBa§ ')/IIIM 113 JOCTOMHCTB MHKPOCHEKTPAJ/IbHBIX METOJOB SIBJSETCS TaK-

[IOC/JAeJHUX 2KeJaTeJbHO AesaTh HECKOJBKO aHaJH30B 30JI0Ta M3 pa3f 10, 'To HApsLy ¢ onpeaeseHHeM NPOOB MOXKHO MOJYYHTb NaHHBIE

HBIX YYAaCTKOB OJHOTr0 cCaMOpoJKa. HIJTHYHE B 30J10TE onlpeaeEHHBIX 3JE€EMEHTOB-IIPHMECEH.

B [IoAaBJd0IlleM OOJIBIIIHHCTRBE CJyuyaeB JJisl IeOoJIOTHUYECKHX IeJie |'t'II‘I‘I‘L‘Il()CHeKTpaJIbHBIf;I METOJ U3YVUEHHUA MHHEPAJOB 30J/JI0Ta H BKJIIO-
ompejiesieHue npoObl JOJXKHO NMPOHU3BOAHTHLCA AJS OAHOH OTHeJbHO B3A-QIII B HUX oOjsagaer psAJOM NPEHMYILECTB, IIaBHOE H3 KOTOPBIX —
TOH JacTo BeChMAa MEJKOM II&CTHHI)‘[ SOJIOTEI HAU I pa3JIMYHBIX yqa-, ) JIOKAJIbBbHOCTD (ILO ] MKM). METO,H I14d€T BOSMO2KHOCTD HSyT-IaTb CO*
CTKOB OJIHOM 30JIOTHHHI. pacannsg cepebpa B CYOMHKPOCKONHUYECKHX 3J€MEHTaX IepPBHYHOMU

Haubosee TouHbIe, 9KCNPECCHBIE W JOCTATOUYHO JIOKAJbHBIE MeTOALI'Y KTYPBI 30JI0Ta M BTOPHYHBIX HOBOOGPa30BaHHUSX, paclpejesieHHe
onpejesieHHs] TPOObl — MeTOJABl aTOMHO-a6copOIHOHHOM creKTpodoTo-§!¢P/Kalnii 3010Ta H cepebpa B caMOPOAHOM 30J0Te. HyBCTBHTE/b-

METPHH, JOKaJbHble MHKPOCIEKTpaJ/JbHEIe (HCKPOBOH H Jia3epHO-HCKpo-§ I'1v OllpejesieHust cepedbpa AOCTHraeT COTHIX JoJled mpoueHTa. Bos-
BOfI) U U3MEpPeHHd KOSq)qJHL[I’IEHTOB OTP&)KEHHH. MHOCTH BHAETDH HSOﬁpa}KeHI/Ie HCCﬂGﬂY@MOﬁ qaCTHIObI HA TAKHX MHK-

Atomuo-abcopOunonnniii Merton (JIumun, Pumkosa, 1969) mno-giiijinsaropax, kak «Kamebake» u Ap., MO3BOJSET pelIaTh BOMPOC
3BOJISIET OMNpEeIeNHTh NPo6y OTIpenapupoBaHHON OT BMellaomuX pyafhopmMe HaXoXKAeHHs M pacnpeleseHHd B PyAax CyOAHCIEPCHOTO 30-

30JIOTHHKH HJIH IOpPolIKa (Kycoyka) 30J10Ta, BBLIJeJE€HHOro Hu3 OoJieef! !
KPYNHOH ero yacTuibl. OnpejeseHue NMPOH3BOAUTCA M3 pactBopa, mo-f§ MOTox TpyloeMKHE H CPaBHUTENbHO JOPOrocTOAIIHH, TpebyerT IIOJIy

9TOMY Pe3yJbTaT I0JY4YaeTcsi YCPeAHEeHHBIN, HO TOJbKO AJs JaHHOHI HICAJILHO NOJHMPOBAHHBIX NMPHIIIM(OBOK 30JI0Ta, M €ro pamHo-
qacTuupl (BeauuuHa 0,2 MM u GoJsiee). DTOT METOH AaeT Xopoluue pe-gihllee NPHMCHITH TIPH U3YYEHHUH 30JI10Ta C Le/bI0 TOHKUX IeHeTHYe-

3yJbTdThl B TOM CJyduae, KOoriaa HCCJIe,H,yIOTCH 3epHa, He SIBJASIOLIHEeCS#! | HOCTPOCHUH, KOrLa JApyrue METOAbI HE COOTBETCTBYIOT YCJIOBHHM

CPOCTKaMH 30J10Ta [ABYX. reHepaluyd HJAH 00Jiee U He IpeTeplieBLIHERH A/ LIOCTIL. -

U3MEHEeHHH. # Moron onpepenenus npobsl Ha npoGHpPHOM KaMHe, K COXKAJEHHIO,
ATOMHO- aﬁcopGHHoHHbm METOZ NpPpHUMEHAETCS TaKikKe AJd H3yquHﬂ HE MO paclipoCTpPpaHEH. CpaBHHBaH IIBET YEPTHI 30JI0Ta C IBETOM

Pin srajiona (nmpobUPHOM HIJIBI), MOXKHO ¢ TouHOCTBIO no 0,5% (ab-
5

pacnpejeseHus -cepedpa B npefesax KPYINHBIX 30J0THH H CaMOPOAKOB.
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OO A0Ja0ThH moboft npobpl, npuuyeM CHCTEMATHUCCKAN OmHOKa
Hpeataer 9% (ornocureabunx). onnast caydanHas omnbKa Ko-
QACTOH JUI PAsHBIX 9JICMEHTOB, B 3aBHCHMOCTH OT IPHMCHICMDBIA
WPARIAT 1 HCHOAB30BAHKS MeTOJla «TPpeX 3TAJOHOB» HJIH MECTOJL
G tostioro rpadukas, or 16 1o 20% (ornocuresnbibix). Ipu Henodb-

COJIIOTHBIX) onpenessitb npody 30J0THHH. JIOKaJabHOCTH MeTOHA
MaccoBuiX aHanusax 0,1 MM, npu TOHKUX uccaeaoBanuax — a0 0,02 »
Brayase pexoMenjayercss U3y4HTh CTPYKTYPY 30JIOTHHBI, a 3aTeM C I
MOILBI0 TOHKOI MIJIbI U3BJIEUL €e U3 aHLIIu(a U oONpeaeJuTh npody.

M3yyenne MHKPOTBEPAOCTH 30/I0Ta TaKiKe NMPUMEHSIETCS I/ OIf

nesenus ero npobnl (JleGenesa, 1963; BamanoBa u ap., 1968: u ApE st «PHBCACHHBIX» KOHIEHTPAaHHd HEOOXOAHMO 3HATD npoOy aHa-
[Ipu GoJibUIOM (HECKOJIBKO AECSITKOB) uHCJe 3aMePOB MHKPOTBEPAOCH 111y eMuIX 30J0THH ¢ TOUHOCTbIO A0 20—30 eAuHHIL, AU Uero BIOJI-
Ha NMOJIHPOBAHHOM cpe3e 30JI0THHBI CPeJHHe 3HAYEHHSI MOTYT OTHOGK (iAXO/LIT 9KCIPECCHBI METOJL onpeaeeHus NpoObl ¢ NOMOLLBIO MPO-
T€JbHO TOYHO XapaKTepH30BaTh BEJHUYHHY MPOOBL. OAHAKO K 3TOMY M |01 0 KM,

TOAY CJelyeT OTHOCHTLCSI OCTOPOXKHO, TaK KaK MHKPOTBEPAOCTb H3ME  MiCKTPOHHO30HOBbLIH METOJ AJs ONpEeAe/IeHHA OOJIBIIMHCTBA TIPH-

HSETCA JaxKe B INpe/esiax 30JI0THH ¢ paBHOMEPHBIM pacrnpemeJeHH@ il 1 10JI0T¢ H3-32 UX HHYTOKHOTO CojepKaHusd HEAOCTATOUHO HYyB-
cepeOpa U 3aBHCHUT OT OJIH30CTH TOUKH 3aMepa K KPaw 30JOTHHBLEN il 1¢ /el

HHOPOJHBIM BKJIIOUEHHSIM M OT TOJIIHHB NPUILJIHGOBAHHON 30J0THE
B cayyae HeOLHOPOAHOH CTPYKTYPHI 30J10Ta KaiKABIH OTAeJbHBIH
9JIEMEHT (IPOXKHJIKH, 000C00eHUs APYTrHX (ha3, 30HbBI, NePBHUHBIE U
PeKpuCTaJIn30BaHHBIE 3€PHA M T. JI.) 4YacTO HMeeT pas3JHUHYIO TB
nocte. H. B. TlerpoBckas (1973) yxkaswiBaer, uto Ha BEeJHUYHHY MHK]
TBEPAOCTH BJAHUAIT XapakTep LEeMeHTa, B KOTOPbhIH 3aKJIUeHBl 30J10

i

PacnpejiesieHiie cojepxanui cepedpa
B CAMOPOAHOM 30J10Te

Hayucnne npodsl 3070Ta B pylax uMeer 00Jblloe 3HA4YeHHE Kak
UL 1Y BO3MOJKHBIX  HMCTOYHHMKOB CBEJEHHMH O TreHe3uce OopyJAeHEHHI.

HBEI, H3MeHeHue Harpy3kH Ha HHIAEHTOp, NpOoTpPaBJHBaHHE HOBerHO Lpit wayuenn npo6sl 30J0Ta aBTOPOM  OBLJIM HCIOJb30BAHbl METOMLDI
30JI0THHBL. [loaToMy onpeaesnenne npoOsl 30/10Ta NyTeM H3MEpeHHs @i 1¢MATHUYCCKON CTATHCTHKH, MO3BOJSIOLHE MOJNYYHTb pPAL  KOCBEH-
MHKPOTBEPIAOCTH M MOCJEAYIOLUIEr0 CPaBHEHHS C 3TAJOHHBLIMH 3HAUCHH X [IPHAHAKOB ST CYKAEeHHS 00 YCJIOBUSAX oO6pa3oBaHus 30JI0Ta B

MH Jiyyllle NMPUMeHSThb B TeX cJyyasX, Koria He tpebdyercss 6oJb
TOYHOCTH.

N

leenenopano 6ojee 100 BEIOOPOYHBIX COBOKYIHOCTEH, B KOTOpbIE
WHOMCH L pe3yabTaTel onpeesieHusi NpoObl 30JI0THH H3 MECTOPOKAE-
Wil W pYAONPOSIBIEHHH Pa3JHYHOM IJIyOHHBI, OTHOCALIMXCS K PasJ/ni-
WM 0JOTOPYAHBIM opMaUusAM M HX MHHEpaJbHBIM THNAM H paclo-
QMEIIY B PasHBIX 30J0TOHOCHBIX mpoBuHIHMAX. IIpoba 3070Ta H3Y-
GANCEH 1 BBIOOPOUHBIX COBOKYIHOCTSIX, B3ATHIX KaK B IleJIOM IO CEPHH
W) 1 HPOKHIKOB Ha KaxJOM PYJAHOM noJie, TaKk 0 B OTAGJbHBIX PYJ-
WA Testax u borathlX yyacTKax M riesjlax B HHX.

1} KA2K/IVI0 COBOKYNTHOCTD BKJIIOYAJHCh 3HAUEHHs NPOOBI, ONpe/leJet-
afl OJLHEM B TeM 3Ke MeTOJOM B ojHoH Jsabopatopuu. ConocraBJieHHE
HUJHTHYCCKHX JTaHHBIX, TIOJYYEHHBIX 110 OAHUM U TeM Ke BbIOOPOUYHBIM
WOKYITHOCTAM, [0Ka3aJjo, 4yTo pe3yJabTaThl ollpeaeseHuss NpoOLl ¢ Io-
GULLIO JTOKAJIbHOTO MHKPOCIHEKTPaJibHOrO aHaJau3a, MHKPOXHMHUECKOT'O
WA, MeToloM aTOMHOH abcopOuHH, METOAOM IPOOHPHBIX HIJ HE
WMOI0T CTATHCTHUECKH 3HAuHMBIX pacxoxaeHui. [Tostomy B BbIOOpKax
CHOJMLIOBANBLI TONBKO Pe3yabTaThl, NOJYUECHHBIE IEepeYUCTeHHBIMH Me-
LM
W Oopkn npousBoAuauch 6eCnoBTOPHBIE, TUMHUYeCKHe. Bhluncienne
HIHMAJLHOTO KOJIHYeCTBa CAYYaWHBIX BeJHUMH, HeOOXOAUMBIX AJS JO-
LUBePHOTO onpeneJeHus napaMmeTpoB HCCJJAeyeMOd COBOKYIIHOCTH, OCY-
e TIoCH 110 cooTBercTBYOLLel dopmydsie (Llapanos, 1965) ¢ yue-

Onpenenenne aieMeHTOB-NPHMEcEH B 30J10Te

Bonpoc o dopme BxoxKaeHHS npuMecell B 30J10TO 0 HACTOSILLE
BPEMEHH OCTaeTcsi OTKPHITHIM. HecoMHeHHO, 4TO yacTh npHMecei mpe
cTaBJisieT co00i CYOMUKPOCKOTIHUECKHE MeXaHUueCKHe BKJKYEeHHS B
JIOTe APYrHX MHHEpPAJNOB — KBaplia, KapOOHATOB, CJIOM, CYJbMH]I
CyJb@ocoJien u Ap.

[lo cyumlecTByouium npeicraBieHHsIM, 4acTh NPUMeceil MOMKET B3
AUTb B KPHCTA/UIMUYECKYIO PEIIeTKY 30Ji0Ta, 06pasysi TBEPAbIH pacTBi
3aMCIIeHusI U HHTePMeTaJlJIHYeCKHe COoeluHeHUus (Melb, PTYThb), a I
Ha/IHYHH AUC/IOKALHKA B 30JI0T€ — M TBePJAbId pacTBOp BHeApeHHsS. Ui
MEHbIIasi HaBeCKa 30/0Ta TpeOyeTcsi A/ oNpeleseHHS] B HEM IIPH
ced, TeM OoJsiee OJHOPOJIHLIH MaTepHas MOXKeT ObITh 0TOOpaH HJs a
Ji3a H MeHee MEXaHHYECKHX BKJIOYeHHH Oyaer oH coxepKaTb. [l
CTBHTEJ/IBbHO, CIEKTPasJbHOEe NPHOIHKEHHO KOJHYECTBEHHOE OIpee
HHe NMpuMeced U3 HaBecKH 30 Mr (DHKCHPYeT NPHCYTCTBHE B 30JI0TE J
CSITKOB NIPHMECEH; 4acTh U3 HUX (KPEMHHH, aJIOMHHHIH, KaJbIlHi H /I
MOXKeT OBIThb OTHeCeHa TOJbKO 34 CUEeT BKJIOUEHHI MHHEPAJOB, H3
TOPBIX JaiKe He BCe NMpPHHAAJEeXkRAaT K IPOAYKTHBHOH 30JI0TOHOCHOMH

[
%

conuauuu (Pocasikos, PocasikoBa, 1969, u ap.). M koopguunenTa Bapualuu W 5%-HOTO YPOBHSA OLIHOKH CpeJHEro

Hanﬁoﬂeeu ICPCIEKTHBHBIM B HACTOslIllee BPEMsI aBTOP CUHUTaeT HEPHPMETHICCKOrO coleprKanusl. |
JTHIECTBEHHBIH MHKDPOCIEKTPaJbHbIM MeTOX, paspaboranubiit M. IT. JI® |uik Kok cyMMa OCHOBHBIX KOMIIOHEHTOB B CaMOPOJHOM 30JI0TE —
ueBeiM (K Bompocy o pacmpenenenun snemeHnToB-npuMecei..., 1978 iu1a 1 cepebpa, kak npasmuio, npessimaer 99%, aas yro6erBa pac-
AHajsus us HaBeCOK O U 3 MI MO3BOJISeT B U3BECTHOHU Mepe H30esKaR 1o 1 KAUCCTBEe Clel[af?'leIX BCJAHUYHH paCCMATpPHUBAJJHUCDH COACP2KaHHA
MEPEYHCAEHHBIX HENOCTAaTKOB, MeTolNuKa npHeMJeMa IJs aHaau3a @ (aMOpoiom soga0Te cepebpa.
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[Ton6op MaTeMaTHUECKOH MOJEJH, K KOTOPOM HPHONHUIKAIOTCS SMIB () McHeHHBIX K PeaJbHbIM Ie0JOTHUeCKHM OOBeKTaM, CO CJH0MHOH HC-

pHYECKHEe NaHHbIE, POBOJAHUJICA C NMOMOULIbIO NPOBEPKH THIOTE3Bl O C® |\ pieii hopMHPOBAHHS. u
OTBETCTBHH pacnpe/eseHus IOCACIHUX HOPMaJIbHOMY 3aKOHY METO/IC YcTaHOBJEHO, uTo (YHKLIMH pacupefleseHus colepxKaHui cepeOpa
ACHMMETPHH M 3Kcilecca H ¢ nomouibio Kpurtepust d. Ilocrpoenue Xp# | iosore peako ObIBAIOT paBHHIMH., MoOXKHO NpPEANOJNOKHTDb, UTO JazKe
T€pHEB ONHCAaHO B psijie PYKOBOACTB (bouabmes, Cmupuos, 1965; bol 4 onnoro PYAHOIr0 TeJa reHe3uc 30J0TOPYAHBIX PaCTBOPOB H HCTOPH

napenko, 1970; lllapanos, 1965). 1(Opa30BaHHA YaCTHI, 30JI0Ta YacTO GBIBAIOT HE OJHHAKOBBIMU.

Y CTaHOBJIEHO, YTO €CJM B BbIOOPOUHOH COBOKYNHOCTH HPHCYTCTBY Pasnuuus CpelHHUX coldepxkKaHui cepebpa B 30/10Te, OTJaraBLIEMCS
[TOYTH HCKJIIOUHUTEJNBHO 30JI0TO OLHOH reHepaluH, He 3aTPOHYTOe IPW® || nocTMarMaTHYeCKHUX PacTBOPOB, NPEANOJOMKUTEJNbHO TIeHETHUYECKH
[[eCCaMu IePeKPHCTAJMIN3alluH, CONIPOBOXKIABUIEUCS BBIHOCOM CEPEeOPR (1513aHHBIX C pa3JUUYHbBIMH MarMaTHYeCKHUMHU KOMIJIEKCAMH OLHOTO 3BO-
TO pacnpejpesieHue CONeprKaHUH NOCHEeIHEro B 30J0Te NpuOaHKae ¢

K HOPMaJIbHOMY.

Ecan B BLIOOPOYHON COBOKYIHOCTH MPHCYTCTBYET 30JI0TO ABYX I# icTo BecbMa 3HAUYHTEJbHBI
(JIN3TIOBEPXHOCTHBIX), OJHAKO CpelHHe cojepxKaHusi cepedbpa B MeCTO-
HOKJIeHUSAX OTHOCHTENbHO OOJBIIUX M CPeAHHUX IJIyOHMH OOBIYHO He mpe-
anator 25 Bec.%, a B MeCTOPOIKAEHHAX MaJbIX IJIYyOHH H OJIM3IMOBEPX-

L (IOCTHBIX HepedKO ObIBAIOT 3HAUHTEJABHO BhILIE.

Hepaluy HJau OoJiee, CBA3aHHBIX ¢ PA3JHUYHBIMU CTALUAMH OJHOTO 3T
na MuHepasoodpasoBaHHs, TO, KaK NPaBUJIO, METOAOM aCHMMETPHHU
9KclLecca B COBOKYIMHOCTAX ¢ YHCJOM HabJsoaeHuin menee b0 (a Hepe
Ko n 00—100) oTk/ioHeHHH OT HOPMAJBLHOrO pacHpeeseHHs He OTM
qaercsi. C momouibio 6oJiee MOUIHOro Kpurepusi d Takue OTKJIOHEHH
(PUKCHPYIOTCA JazKe NPU MUHUMAJbHOM UYHCJe aHAJH30B 30J0Ta, BKJIK

TOIIHOHUPYIOLLETO Oo4ara, CTaTHCTHUYCCKH SHAUYUMDBIE.

KoseOanus npo6bl 30/10Ta B MECTOPOKIEHHUSIX Pa3JHUHOH TJIyOHHBI
(600—960 B abuccanapublX, 400—940 B

B psige ciayuaeB OJMHAKOBBIe cpPelHHe coAep:KaHus cepeOpa B 30-!

iore He MOryT ObiTh 00YCJIOBJAEHBI €ro reHeTHYecKoil OJIM30CThIO: 3TO)

1€HHBIX B BbIOOPKY (oKosio 10—15). To ke mabmiomaercs, ecau nplf 1poucXoIUT, Korja npoda 30J0Ta OJHOH H3 CPABHHBAEMBIX Pa3HOBH]I-

CYTCTBYCT 30J10TO HEU3MEHEHHOE
JOXKEHHOC.

B ciayuae cOBMCCTHONO HaXOXKAEHHS YacTHI[ 30J10Ta, CBI3aHHOIQ
OTJOXKEeHHCM B pasjHyHble MeTaJJoTeHHYecKHe SMO0XH HJAH ¢ HaJoKe
HHEM OpYJAeHEHHs] HECKOJIbKHX 30JI0TOPYAHBIX HJH 30J0TOCOIEPIK ALl
(opmanyi, oObIYHO HOCTATOYHO 3PDEKTHBEH METOMA aACHMMETPHH H 3K
lecca, IoKaselBaloOUIHN OTKJ/JIOHEHHE paclpefe]eHust SMIHPUUECKUX Jal
HBIX OT HOpMaJIbHOM H JIOTHOPMAJbBHOH MOJIEJCH nazke B HeOOJbIIIE
BBIOOPKaX ¢ 4HCJOM HabJmomeHui okoJso 20.

Ecnin 301070 B OCHOBHOM OTHOCHTCSI K OJIHOH TreHepaldy, TO L
OoJiee OOLIMX BHIBOLOB O IeHe3UCe H HCTOPHH OOpa30BaHUS YACTHIL 3
JIOTa MOXKHO B IePBOM IPHOJUIKEHHH BOCIHOJb30BATHCS PE3yJabTaTaM
MPOBEPKH paclpejesieHus colepKaHui cepebpa METOLOM aCHMMETPE
U 3KCliecca. |

[IpoBepka paBeHcTBa (QPYHKLUHHA pacnpeneseHus ABYX BLIGOPOUHH
COBOKYIIHOCTEH B CJyuae HOPMAaJIbHOH MOJEJH CBOJHUTCS K IIPOBEp
JIByX THIIOT€3 — O PaBeHCTBe LIEHTPOB pacmnpeje/]eHuss (34echb COBIL
NlaloNleHd ¢ THIOTE30H O paBeHCTBEe MATEeMAaTHUECKHX OXKHAAHHH) H O P
BeHCTBe gucnepcuit (Bonmapenko, 1970). CocrosiTebHOCTD MEPBOM T
MOTE3BI MPOBEpPsNACh ¢ TOMOUIbID KpuTtepusa CThiojeHTa, BTOpod — @D
mepa (Lllapanos, 1965, u ap.).

[Ipy reoXMMHYECKHX HCCJIEJOBAHHAX CTATHCTHYECKH 3HAYHMEBIE O
JIHUHS B COEPIKaHUAX KOMIIOHEHTOB MHOPOL OOBIYHO pacleHHBAIOT K@
00CTOATENLCTBO, CBHAETEJNLCTBYIOLEE O pPasjMUHOM TeHe3Huce Iopo
llucnepeus, npu Toil xKe Gopmanusauuu, paccMarpubaercss Kak mnap
MeTpP, OTPaKalolHK CXOACTBO WM pa3JUuhe B HCTOPHH CTaHOBJICHH
o0bekTa (bornapenko, 1970).

ABTOp OCMBIC/AMJIA TOJYUYEHHBle JaHHBIE ¢ TeX ¥Ke MO3HIUH, YUUTH
Basi OMNpeNe/IeHHYIO YCJOBHOCTL BBEIBOJAOB, OCHOBAHHBIX Ha H3yUeHH
CO3HATEJIbHO YNPOUIEHHEIX a0CTPAKTHBIX MaTeMaTHUYeCKHX MoxeJel

H IIEPEKPHUCTAJJNJHU30BAHHOE HJIH [1EPEO]
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lOCTell U3MeHsIeTCsl B pe3yJbTaTe ero nepekpucraniausauuu. Ilonobuuie
WLIBOABI OBIJIM cAeJaHbl Ha OCHOBAaHHM HM3yueHHS IpeoOpasoBaHUU BHY-

[PCHHEH CTPYKTYPBLI 30JI0THH M YCJOBHH JIOKaJHU3alMH 30J0Ta B pyAax.

M3MeHenust JUCIiepCHH colepKaHui cepebpa B 30Js0Te OoJiee 3aKO-
loMepHBI. B M3yueHHBIX BHIOOPOUYHLIX COBOKYIHOCTSIX, COAEpzKaIIUX pe-
yJbTaThl aHaJu30B 30JI0Ta M3 PYHA, cOOPMHUPOBABIIUXCA Ha OTHOCH-
¢JIbHO OOJBIIUX U CPEAHHUX rAyOuHaX, BHIOOPOUHBIE JHCIEPCHH CPel-
X comep:kanuu cepebpa (S?) B 30/10T€ U3MEHSIJIUCH OT MEPBBHIX €IUHUIL
10 40. Tlpm stom MuUHHMaJbHAash AHCHepCHs HabJIOAadach y 30J0Ta,
1451TOrO M3 JJOKAJbHOrO yyacTKa M IpelCTaBJEeHHOro OAHOU reHepanuel,
| B IMIOJHOCTBIO MEePeKPHCTAJIU30BAHHOM 30J10Te (1—2 Kak AJs OJHOHU
IHJIBI, TAK H BHIOODKH M3 CEPUH KU/ B Ipejiesax KHUJIbHOIO IMOoJIs) ; JHC-
¢PCHSI HECKOJIbKO MOBHBIIIAJAAaCch B HEH3MEHEHHOM 30J0Te H3 ol0oralleH-
iLX ydyacTkoB u rHe3p (3—10) u 3amMeTHO Bo3pacraja B BHIOOPOYHBIX
'OBOKYIIHOCTSAX, IOJYUYEHHBIX IO JAaHHBIM aHaJU30B 30J10Ta U3 CEPHH
IVJIHBIX TeJ B Ipeaenax pyasoro noas (15—40). Jucnepcus Bospacra-
|/l TAK¥XKe MPHU HAJU4YUH 30J10Ta APYTHX TeHepallld HJIH HHOTO reHe3Hca,
I OKa3pIBaloIlero u3-3a HeOOMBIIUX €ro KOJUYECTB BJAUIHUA Ha OTKJIO-
e pacnpejesnenus cepebpa B 30J/10Te OT HOPMAaJIbHOIO paclpenelie-
s (MpH mpoBepke METOJOM aCUMMETPHH H 3KcIlecca).

B pynax, chopMHPOBaHHBIX Ha MaJblX I1yOHHAaX U B OJIH3MOBEPXHO-
(11X YCJIOBHAX, JHCIEPCHH COAepKaHHH cepebpa 3HauuTeJbHO OoJee
anicokue, Ha u3yueHHBIX 0OBeKTax OHH H3MeHAJUCh OT o6 mo 190,4
i1 3HAYHTeJbHOM IpeoObJsajaHuud BBIOOPOUHBIX AUCIEPCHH, MPEBHIIIA-
winx 100, OpgHako B ydyacTKax ¢ MHHEpPaJIOTHUeCKHUMH MpPH3HAKaMH
MeramopdusMa pya, CONPOBOXKAABIIErocs 3aMEeTHOHW NepeKPUCTaJlJIH-
NILCH U TIepeoTJoXKeHHeM 30J10Ta, JUCIepCHsS colep:KaHui cepelbpa B
wiorTe MoxKeT pesko ymenblniatbes (30—40); B eIHHHUYHBIX caydasx
W n0oralleHHbIX yyacTKax PyAHBIX TeJ Ha0J/10La/aach OTHOCHTEJILHO He-
Gudibiias BelbopoyHas pucnepcusa (20).
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MHTepecHo OTMETHTb, UTO Y 30/10Ta, OTHOCSIIErOCs K OAHOI reHfifi oGpasoBanusa. Mcnmonbsyercs neGaeBCKuit METOA. Y OCAHTEC/NBILIN

PALHH, TOHKHE S/EMEHTBHI-IPHMECH (BHCMYT, MHIIBAK, CBHHEL, Te/ayfiiiibiX T0Ka He MOJYyyeHo BBHAY TPYAHOCTH H3TOTOBJACHH:H MOPOUIRL:
CypbMa) TakKikKe HMEIOT pachpeieseHue ColepKaHui, npubauKaouel i x npenaparoB, HH3KOIro KaueCcTBa PEHTreHOrpamm (LLHPOKHE JIHITHN),
€ K HOpMaJIbHOMY. 'C11b MaJIbIX MpeesoB U3MEHEHHA nmapaMeTpa.

Tosbko pacnpenenenusi comep:KaHuil MEAH H PTYTH B 30J0Te yacll Meron Jlays — peHTreHorpaMMbl KauaHHs ¥ BpalleHHs MOTyT TIPH-
HE COOTBETCTBYIOT HOPMAJIBHOI M JIOTHOPMAJIbHOH MOZE/SIM. DTO, Bepli 114Thest Jisl H3YueHHs 3epHHUCTOCTH 30JI0THIX arperaros, yCTaHOBJIE:
ATHO, 00YCJIOB/ICHO TeM, UTO Melb H PTYThb MOIYT BXOAHTH B KpHCTafi KpHCTasiorpadiuecKoii OpHEHTHPOBKH YIVIOWEHHBIX W BLITAHY-
/IMIECKYIO PELIETKY 30JI0Ta B BHJle TBEPAOro PacTBOPA 3aMelleHHS M iix WHAMBILOB, BbIfBACHHS 3aKOHOB CPAacTaHus ¢ APYrUMH MHHEPA-

HdBATb C HUM HHTEPpMETaJJIHUECKHe COeIUHEeHUS H OAHOBPEMEHHO TIDM I/I1MI1.

CYTCTBOBATb B 30J10T€ B BHJle TOHUYAHLIeH MeXaHHYyeCKOT IPHMECH B Cl OnHako He Bcerja npuMeHeHHe KoMIjekca TPaAHIHOHHBIX H HOBDBIA
CTaBe APYrux MHHEpaJloB. # 1on0oB MceseloBandsi MO3BOJSET IMOJYYHTH AOCTATOUHBIM MATEpHAJ
Hast Mpimbsika GyHKuuu pacnpefesienuii ero collep:KaHuii B 30,y nHTepnpeTanun jaeraseii BHyTPeHHEro CTpoeHHs 30J0Ta H pacrpe-
T€ MECTOPOKACHHH Pa3/IHYHOH NJIyOHHBEI H Te€He3Hca B psde 30J10TOHOM (c/chust B HeM mpumeceit. JIas Toro uToObl HMETb JOMOJHHTEAbHBIC
HBIX TIPOBHHUHH pABHEL, 4TO MOKET CJIYXKHUTh OAHHM H3 JOBOLOB B IOJ /1 1111ble, CBH/CTE/ABCTBYIOUME O NpeobpasoBanuix 30/0Ta B pyAax,
3y Pa3BHBAEMBIX PAJOM HCCJeNOBAaTe/Iel B3rJAAOB O IepeHoce 30108 0 iice HCNOML30BATh TEHETHYECKYI0 HH(MOpMAIHIO, KOTOpYIo JAacr
B 30JIOTOPYAHEIX PACTBOPax B BHAE 30JI0TO-MHIIBSIKOBEIX KOMIJIEKCOW [)yKTypa 30/10Ta, aBTOPOM OBLIH NPOBEACHbl METOAHUECKHE HCCACA0-
Mrak, cratucTnueckuii aHaju3 pacupeieseHus B caMoOpogHOM 3@} /111191,
J10T€ COAEpKaHHH cepebpa NMO3BOJSIET NMOJAYYHTD TONOJHUTENbHEE [IDE

SHAKH OJIs1 CY2KJI€HUS © F’JI)/GHHE‘, 9TAITHOCTH M CTAAHUHHOCTHU (IJOPMH
BaHHA PY/I. Y

Ll

W3meHeHHe CTPYKTYPbI 30J10TA
B MeTaMopdhH30BAHHBIX PyJaX

[Tpu M3y4YeHHH CAMOPOJHOro 30JI0Ta YCTAHOBJEHO, UTO, KdK paBH-
. Haubosee MHGOPMATHBHBHIE NPU3HAK — BHYTPEHHEE CTPOCHHE 30-
0THH, 0COBeHHO TNPH OAHOBPeMEHHOM HAOJMIOJEHHH H3MEHEHHA ACTa-
(0ii BHYTPeHHero CTPOe€HHsI M cocCTaBa OTAC/JIbHBIX 9JJEMECHTOB CTPYK-
[V PHI. i
3paydTeJbHBIH HHTEpec IpPH pasBellke M OIEHKE MECTOPOKACHHH
IpCACTABJASET BHISIBJEHHE IPH3HAKOB MHTPaMHHEPAJAH3ALHOHHBIX N
HOCTPYAHBIX H3MEHCHHH H nepepacupeeienns pyJHOTO BelleCTBA.

B psge paGor pasMepbl BblAeJCHHH 30/10Ta4, 0COOEHHOCTH €ro MOP-
|0/IOTHH, CTPYKTYPbL M COCTaBa paccMaTPUBAIOTCA KaK NPHIHAKH, }de-:
LBAIOIIIE TTa H3MCHeHnsi 3oj0Ta npu Meramopdusme (Kpentep, 1948;
asaprukii, 1950; ITerposekas, 1956, 1969,, 1970; JI. B. ®upcos, 1956,
1063: Mouceenko, 1965, 1974; OcoberHocTH CaMOpPOAHOTO 30J10TA..,
1971).

OJTLLC.HI)III:)IC HaOJMIONCHHSI CBHAETEJNbCTBYIOT O NEepeKPHCTANIH3alHH
| VKPYIIHEHHM JAHCIIEPCHOTO 30/10Ta NpH MetaMopgusme (erme%,
1048 3aBapuukuii, 1950; u ap.). JI. B. ®upcosbiM (1956 r.) OHH(iq_’c[iH
\c3uHTErpanus 3os0Ta ¢ o6pasopaHneM MOHOKPHCTAJJIOB. H.B.iller-
noBCKasi oTMeuaJja, uTo HaunboJee MeJKOe 30JI0TO NPHYDPOHUCHO I.{j\B/lbI*-
‘okoMeTaMopdusoBanHOMy KBapuy. B. I'. Monceenko (1969, 1966; Mo-
jcceHKO M ApP., 1974) ycTaHOBWJ, YTO NMPH HHU3KOM M CPEAHEH CTCHCHH
(cpMHYecKoro MeTamop(u3Ma BbIAEIEHHS 30J10Ta YKPYNHSAIOTCH, 4 NpPH
WLICOKOH — pacCeHBalOTCA.

. B. Tlerposckoit (1969y,2, 1970; OcobeHHOCTH CaMOPOAHOI0 30J10-
(i..., 1971) BbisBJeHB NPH3HAaKH HHTpaMHHepa/ H3alHOHHDIA nedopma-
i, nepekpHucTaJJu3alun 1 NepeoTN0AKECHHA MUHEpPaJbHOIO BEULECTBA
ip1 hopMHPOBaHHH MeCTOPOXKAeHHH. K TakuM npHsHakau, IPOSIBJISAIO-
JMesl B U3MEHeHHSX BHYTPEHHero CTPOeHHs1 30J0Ta, OTHOCATCS yKPylIi-
jele (MM Je3nHTerpaunus) uacTul B COUETAHHH C 0coOEHHOCTAMH JI0-
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Fsyuenue cTpyKkTypnl BEIIEJSCHHH 30J10Ta TECHO CBSI3AHO O H3yUl
'IHEM €ro cocraBa, Tak KaK MeTOABl CTPYKTYPHOTO TPaBJEHUST OCHI
SaHbl Ha BBIABJICHHH CKOPOCTH TPaBJIEHHS Pa3HBIX VYacTKOB 30J0TI
¢ HEOAHHAKOBOH OPHEHTHPOBKOH M OTJIHYAIOLUXCS 1O COAEPKAHHIO C
pedpa.

Crnoco6sl MOArOTOBKH 30J10Ta K H3YUE€HHIO CTPYKTYPHI U METOIHR
TPaBJieHus! AeTasbHo paceMoTpensl H. B. ITetposckoii u A. U. Pacr
JoBHYeM (1952) u ¢ Tex mop Maao uameHmsHch. B kuure H. B. [Ter
poBckou (1973) nana cpaBHHTe/bHAS OlleHKA TPaBHUTEJICH.

HoBoe B nmoaxoje x u3yuenmuio BHYTPEHHEro CTPOEHHS 30J10Ta C II
MOIIbIO PYAHOIO MHKPOCKONA — IOCTOSIHHBIH KOHTPOJIb COCTaBa O
ACJIDHBIX CTPYKTYPHBIX 3/IEMEHTOB, BBISIBJECHHBIX TPABJCHHOM, 4 TAKA
[IONIBITKH BOCIPDOM3BECTH 3KCINEPUMEHTAaJbHBIM NyTeM o0coOeHHOC
CTPYKTYPBI 30/10Ta, KOTOPHle Ha OCHOBAHHH r€0JIOro-MHHEep aJOrHuecK}
AaHHBIX HHTEPNIPETHPOBANHCh KaK Npeobpa3oBaHus Npu Meramopdu
ME PYA M H3MEHEHHsIX 30JI0Ta B 30HE THIEPreHe3a.

IJIeKTPOHHOMHKPOCKONIHYECKOE H3yyeHHe MMOBEPXHOCTH 30JI0THH |
MX NIPOTPABJ/IEHHBIX CPE30B MOXKET AaTh AONOJJHUTENbHLI MaTepHas @
OHTOT€HHH 30JI0THH, HX NEPeKPHCTANTH3anHH, GopMax MepeHoca 30Ji
ra. BBISIBJIGHBI HHTEpecHble CYOMHKPOCKONIHYEeCKHe CTPYKTYPBI 30101
(Bonpocst ognopoanoct..., 1971; IlerpoBckast, 1973), Ho reHeTHyecKa
HHTEPIPETAllUs 3THX CTPYKTYP TOJBKO JHIUD paspabarbiBaercs.

PenrreHocTpykrypHoe H3YUEHHEe 30J10Ta TMPHMEHSETCS B BeChbM
OTPAHHYEHHBIX MaclITabax H3-3a CJIOXKHOCTEH METOIHYECKOLo xapaKT

pa. boabluell yacTbio H3y4alOTCsl napaMeTphl A4YelKH KPHCTANIHYECKO
PEIIETKH ¢ [eabI0 BBIIBICHHS UX CBSI3H C H3MEHEHHSIMH COCTaBa H ycJo
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KaJu3alliyd 30J10Ta; HEOJAHOPOAHOCTh CTPYKTYpP BBIAEJEHHH, HAJNHUHE | ()rMeyeHpl MHOTOUHCJEHHBIE CJAYyYdd BBIIOJHEHHA B SHAOTICHHBIX
HHX PEJNHKTOBBIX YUaCTKOB, JBOHHHKOB MpOpacTaHus; MpubauxKenHe § | 10B15IX MeK3ePHOBBIX IPOMEXKYTKOB 0Oosiee MO3AHHM 30/10TOM, OTJ/IA-
MOJHIAPHUCCKH-3CPHICTOMY CTPOEHHIO; MOSIBJCHHE <«JIHHHHA TpaHc/si (1111IMCs 4 HA MOBEPXHOCTH  BbiJesienHi  Oojee paHHEro 30/0Ta
LLUHUY. B (e, 2).

B O/H3110BEpXHOCTHBIX MECTOPOKIAECHHSAX OOHapyzKeHBl MpPU3HAK
pacllenJeHHoro pocta Ha nepudepud KpPHCTAJNJIOB 30J0Ta, LUeMeHTay
LMST JC3HHTErpUPOBAHHBIX 3epeH OoJice MO3AHUM 30JI0TOM H 00pa30Be
HHe Y3KHX NepH@epHueCcKHX 30H, OTJAHYAIIUXCHA Mo npobe OT Leill
paJbHBIX yacTed 30JOTHH, HO HE HMEIOUIUX C HUMH DPEe3KHX IpaHHu
(OcoOeHHOCTH caMOPOJJIHOIO 30J0Ta..., 1971).

H. B. llerpoBckoit u A. M. @acranoBuuem (1955) npu Hccaenona
HUSX 30J10Ta M3 POCCHIIIEH J0Ka3aHO Pa3BUTHE PEKPHCTAJJAH3ALUH 30
JI0OTa B NPHUPOJHBIX YCJAOBHAX — BO3HHKHOBEHHE B ydacTKax ¢ Hapy
HICHHONH CTPYKTYpPO# HOBBIX, HeJde(OpMHpPOBAHHBIX 3epell. 4

B. I'. Mouceenko (1965, 1966, Mouceenko u ap., 1974) 6ni10 npad
CJIe’KeHO YBeJHYeHHe NPoOB 30J10Ta MPH KOHTAKTOBOM METaMOP(H3M|
1 HabJgomanach pa3BUBaIOLIAsICs NMPU 3TOM JAE3UHTErpalus BhIAeJeHH]
30J10Ta, a Tak¥Ke BBISBJEH PSAJ NPU3HAKOB, NMPHCYIIHX MeTaMophH30
BAHHOMY 30J/I0TYy: pereHepHpoBaHHble OO0OJOUKH H TNPOKHJIKH, NMOPH
CTOCTb B HHM3KONPOOHBIX 3€pPHAX IO KOHTAKTy HX C BbICOKonpofSHbIM*
JIOKaJIbHOE PaclnpocTpaHeHHe 30J0THH ¢ MOHOKPHCTAJbHBIM CTPOCHHEM
OaHakKo npeoOpasoBanusl CTPYKTYPHI 30J10Ta NIPH MeTaMoppuame Hsyq
HBl ellle HelOCTaTOYHO, U HHTeplpeTalus nerajedl BHYTPEHHErO CTpo
HUS HepeJKO BLI3bIBAET 3aTPYAHEHHS.

ABTOp HM3yuyasa BHYTDEHHee CTPOEHHe 30JI0Td, BBILEASBIIETOCS |
HEM3MEHEHHBIX pyjlaX U B pydax ¢ NpH3HaKaMu JedopMauui u nepel
OTJIOZKEHUs MHHepaJioB (raaBHbIM 00pa3oM KBapila). YCTaHOBJIEHG
YTO B MECTOPOXKAECHHUAX Pas3jHUHOH TrJAYOHHHOCTH B JedOpMHPOBAHHBL
pyZax IIHPOKO PACHpPOCTPAHEHBI BBIJEJEHUS 30JI0Ta, HCIBITaBIIH{
HE3HAUYUTEJbHYIO IepeKpHUCTaJJH3alUuIo, KOTOpas IpuBesga K HepaBHO!
MEPHOMY, NATHUCTOMY paclpeneseHuIo cepebpa UJan K OAHHAKOBOH OpH
'€HTHPOBKE CJlararoliux 30J10TO 3epeH. [locaenusass nposaBsieTCcs B paBHQA
' MEPHOM HX IIPOTPaBJUBAHHUH PACTBOPOM XPOMOBOIO aHTHAPHIA B COJIS
HOH KHUCJIOTe HJH UapCcKoHd BOJKOH ¢ oOpa3oBaHHEM OJHOTOHHOH IBeT
HOWM MJIeHKU. lIpu 3ToM mpoba 30/10Ta He HU3MEHSICTCS 110 CPaBHEHHH
¢ TEeMH BBIJGJCHUSAMH, TIJle 3epHa OPUEHTHPOBAHBI Pa3JUYHO, HO pad
- nipedesieHue cepebpa B mpeesiax 3epeH CTAHOBUTCS PAaBHOMEPHBIM.

['paHunbl 3epeH B PaBHOMEPHO 3aTpPaBJEeHHLIX arperarax OObIUH
BhIpazkKeHbl OYEHL PE3KO U HMEIOT BHJ JHUHHHA, TOHKHX NOJOCOK W LI
POKHX rJy00KO MPOTPaBJAUBAKILIUXCS 30H, YACTO ¢ KOPOTKHUMH JIHH300f
pa3HpIMH pasayBaMu. C/aenyIoulyio CTYNEHb JAEe3HHTerpauuu —— pasjg
JICHHe 3€PeH NPH COXpaHeHHH OOIIMX KOHTYPOB YACTHI, — MOXKHO H§
OmonaTth 0e3 moMouiu TpasieHus (puc. 1). Ha sToit ctaauu npoHcxe
JIUT CTATHCTHYECKH 3HAayuMoe Bo3pacTaHue NnpoOBl 30J0Ta U CHHXKEHH
ce IOUCIIEPCHH. |

B psane MecTropoxKAeHHH pasaHuHOW rayOHMHBI B I'HAPOTEPMAJIbHA
MeTaMOP(MHU30BAHHBIX pPyAaX BCTPEYCHBI TaKxKe MOJH3APHUYECKH-3epHH
CThIe CTPYKTYpBbl, 0Opa3oBaHHe KOTOPLIX THINHYHO AJISI NMEePEKpUCTAJIN

30BaHHBIX METAJIJIOB. ;

Puc. 1. Jle3aunterpauusi BoigeneHnit 3on01a, MOHTHPOBAHHBIH aHwaud. YBen. 60,
I'iie, 2. BbinoJHEHHE MEX3€PHOBBIX NMPOMEKYTKOB B pauHeM soxorte (/) mosgHumM (2). MOHTHpOBAH-
Helfi aHmwandg, nporpasiaeHubii pacrtsopom Cr,O, B HCl. ¥Bea. 60.

B cpocTKax, cojepsKalliux 30JI0TO ABYX reHepauuil u 6oJsee, HabJIO-
1nCTCS TepeKpucTaJausanusg OoJiee paHHETO 30J0Ta: B pPaHHEM 30JI0TE
1) KOHTAKTy C IMO3JHHM BO3HHKaeT paclljbiBuaTas 30Ha, yallle C IIOBbi-
IICHHBIM, pexKe ¢ ITOHHXKEeHHBIM colep:kaHueM cepebOpa; NpoaBIASETCS
I10OJTHOPOAHOCTS BHYTPCHHErO CTPOEHHSI paHHero 30J0Ta — IMATHA, 00-
nhiBaroUiuecs ABOMHHKH, PEJIHKTHI 30JI0Ta MEepBOH reHepamuu (puc. 3).

Ha oTHaenbHBIX MECTOPOXKIEHHAX Y 30J0Ta Pa3BUTa CTPYKTypa pe-
\pHCTaAJNJH3alHH C MEeJKHMH YIJOBATbIMH HeNpaBUJbHBEIMH 3epHaMH H

fie, 3. TMepekpHcTaaausauus panHero 3ojota (a) no rpaHuie ¢ no3fHum (6). MOHTHPOBAHHbIH
anmaud, nporpaBleHHbI apcKoi BOAKOM. YBea 50.

e, 4, YHUUYTOXeHHe NBOHHMKA B pe3yibTaTe pPEKpHCTAANH3AUHH. MOHTHPOBAaHHBIH aHWIAHG, Npo-
TpaBAeHHBIH LAPCKON BOAKOH. YBea 90,

22 23




NII'IOTOqHCJIeE‘IHbIMH ,ILBOHHHK&MH HPOPaCTaHHH PEKPHCTBJIJIHSaHHH Hp' I& JlE:(i)OpMHpOBEIHHbIX pyﬂax y 30JI0TAa Ha6ﬂf0,ﬂaJ10Cb NOABJICHHUE JIH-

sIBJeHAa Ha (oHe Dosee KPYIHBIX IIEPBUYHBIX 3€PEH H CYyLICCTBOBABIUME, || cKoJsipAennsi, u3rud ¥ pacnaj ABOHHMKOBHIX MHAHBHAOB. B psje
panee ABOMHHKOB, KOTOpPbI€ IIPEPBIBAIOTCA B ydaCTKaX BOSHHUKHOBCHHE, . acp 3TH H3MEHEHHSI BO3MOXKHO NOCTPYAHBIC, TAK KaK HE CONPOBOK-
DEKPUCTAJNJIU30BAHHLIX 3epeH (pHc. 4).

LIIOTCS OTJAOXKEHHEM PYAHBIX MHUHEPAJOB U NO3AHEr0O 30J10TaA.

[Iupoko pa3BUTH AUPOHY3HOHHBIE 30HBI B KPA€BHIX YaCTAX 30J0THH
/111 cJaralollliX UX 3epeH; HanboJiee 4acTo pa3BUBAIOTCA 30HBI, 00eHEeH-
e cepebpom (puc. 8).

B 6/M3TTOBEpXHOCTHBIX MECTOPOKAEHHSX BeCbMa paclpocTPaHeHHBb
THII IpeoOpa3oBaHus CTPYKTYPHI HU3KONPOOHOro 30/70Ta — yTparta
30HaJbHOrO CTpoeHus (puc. 5). SBaeHue 310 JoKaabHOoe. B mnpemens
OJLHOTO PYAHOTO TeJda YaCTO BCTPEYAlOTCS YAaCTHIL 30J0Ta ¢ KOHIEH]
PHUECKH-30HAJBHBIM, HESICHO30HAJbHBIM, HE30HAJbHBIM CTPOEHHEM 3
PeH M ¢ 30HaJbHO pPacIoJiOKeHHBIMH HeNpaBHUJAbHBIMH  VIJIOBATHIM
NTHAMH. .

Habumionaercss uepefoBaHue BHYTPH 3€PeH OTUETJHBO 30HAJbHBL
yuacTKOB M HesCHOH 30HAJbHOCTH. MHoraa pasBuBaloTCs NpocThie IBOM
HHKH BHYTPH 3epeH, COXPaHUBIIUX ¢ nepudepuH BOKPYr ABOHHHKO
VUACTKH C 30HAJbHLBIM CTPOEHHEM.

OObIuHO yTpara 30HAJBHOCTH CONPOBOXKAAETCS JAPYrHMH MPH3HAK
MH MeTaMop(H3Ma — HPOsABJAEHHEM TIJyGOKO MNPOTPABJIHBAIOLLHXE
rpaHnl, olUHaKOBOH OPHEHTHPOBKOH HE30HAJBHBLIX 3epeH, 06pa3oBaHk
CM TOJHU3APHUECKH-3EPHUCTHIX yYaCTKOB HJH JIBOUHHKOB IPOpPacTaHi
BHYTPU KPYNHBEIX NMEePBHUHBIX 3epeH 30Ji0Ta (puc. 6). [Topo#t medopmi

‘iue, 7. BoicokonpoOHble 000cobJeHuss B HU3KONPOOHOM 30JI0TE, MOHTHPOBAHHBIA aHmAHGD, npo-
TpaBaeHHb pacTBopoM Cr,O, B HCl. VBea. 300.

i, 8, Jduddysnonsas BeICOKONPOOHAasi 30HA MO rpanuuaM 30J0Ta nepBoii renepanuu ({ ). 307a0TO

siopofl resepaunuu (2) He 3aTPOHYTO mepeKpUCTANIH3AUUEH. MoHTUpOBaHHBIA aHWAN(, NpoTpaB-
AeHHnl#l pacrsopom Cr,O; B HCIl. ¥Bea. 300.
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o Moneauposasie 9HLOrCHHOH
. nepekpHCTANNU3AUNH 30J0TA
M 2 ; f .. :
vey, N F /1 Toro uTOoOLl YOEAUTBHCS B METaMOP(OreHHOM XapaKTepe HEKO-
e ok pLix npeobpasoBaHUi CTPYKTYPHI 30J10Ta, €ro CAMOPOAHBIE BbIICJC:

iy narpeBaJHCh B aBTOKJaaBe jo temmepatypws 380°C npu NaBjieHHH
'00-—-1000 6ap B Bo3AyLIHOI cpele B TeueHue 72 4. Ksyuanachb CTPyKTY-

i 10OJIHPOBAHHBIX CPE30B OTHOCHTE/BHO KPYIHLIX 30/10THH (+ ] MM) O
Puc. 5. HacTuunas yrTpara 30HAJNBHOTO CTPOEHUS HH3KON

o0Hb | :
PaAnu3anMoOHHON NepeKpHUCTaANIH3aINH, Momuponanﬂmfl} auﬁﬂmﬁ?ﬂ?ﬁ;rﬁaﬂgﬁiﬁ; m;]gﬁggﬁ IOC/IC SRCLEDRIE LIS __ .
g Cr,0, B HCI. YBea. 90. | B ucHBITYeMBIX oOpasuax cpeaHe- W KpyNHO3EPHUCTOro 30J10T4
€. 0. DOSNHKHOBCHHEe NONMIAPHYECKHX 3epeH Ha (hoHe KPYNHO ; - ; - o [IepBUU-
s0HANBHOE CTpOCHHe. MOHTHPOBARWBI Armmuth g]pﬂrpamennbﬂg Z@ﬂ};’f;iﬂgoigr;:{,ﬂﬁ%rrgil:;;m, UUHOBHbIE YEPThl CTPYKTYDDI (PaBMEPbI, ouepTaHud, rpadHHIbI E.CTH
WX 3epeH) coxpaHuauch. Pasnuuus, 3akiaiouarlnigecss B HHTEHCUBHO

BJCHHS PAacTBOPOM XPOMOBOIO auTHApPHAA B COJISHOH KHCJIOTE, HC-
101, Bee 3epHa craJiv npoTpaBJHBaThCsl paBHOMEPHO U INOKPHIBATLCA
JANOIBETHON TMJIEHKOH ¢ OJAHHAKOBOHW MHTEHCHBHOCTbIO OKPAacKH. B 30-
rHHax ¢ y4yacTKaMu peKpHCTa/IM3allid NePBHYHBIX 3€peH B OJHHX
Iyuasix peKpHCTaNJau30BaHHble 3epHa TaKxkKe COXPaHHJUCh, HO MPHOO-
JJ1 OJIMHAKOBYIO OPMEHTHPOBKY. I'paHHIBl MexKAy 3epHaMH cTald 00-
|¢¢ YCTKUMH, MECTaMH JBOHHBIMY HJIH B BHJEe Y3KUX OBICTPO NPOTPABJIH-
watonnxca 3o0H. OTAenbHble 3epHa YTPaTHIH YIJA0BaTOCThb, popMa HX
upnOan3uaach K H30METPHUHOH, yacTh 3epeH npHobOpesa MOJH3ApHYE-
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POBAHHOE 30/10TO COXpaHAeT 30HAJbHOCTD, HO I'PAHHUILI 3ePeH PacCHaji
tOTCH, OTIIe/IbHEIC 3epHA CJAMBAIOTCS HJIH NPOHHKAIOT B COCCILHHE.

B 30/10Te ¢ npu3HaKaMu nepekpHCTANIN3ALNN B pssie cayuaeB 06p;
3YIOTCSl BBICOKONPOOHbBIE, HHOra C NOBHILICHHBIM COLEPIKAHUEM Me)
000co0/IeHHsT ICHAPUTOBHAHOMN, VII0BaTOM, HEIPABHJIBHON ¢ H3BHJIHCTH
MH TpaHHIaMu QOpMBL. Takue o6pasoBanust (PHC. 7) MOIVIH MOSIBUTHE

B pesyJbrare pacnaja TBEPIOro pacTBOPA NPH H3MEHeHHH TeMmepar
per HH Aasienust (@, Fopnow Cwmut, 1968 r.). '
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CKHe ouepraHud. B apyrux obpasiax xapakrep 3¢pHHCTOCTH B yqaCTK
pPEeKpHCTAJNIH3AINH H3MEHHJICS: npousouno peskoe (B 5—10 paa
VKPYITHEHHE 3epel] (m(mp aTesbnast pexkpucrajansanns). llgonians BHY
TPH MEPBUHYHOIO 3epHa, 3aXBaucHias peKkpHcTaJyIn3alne, yBeNHYHIIACE
OTMeueHo TakkKe obOpasoBanue NOJHIJAPHUCCKH-3CPHUCTBIX CTPYKTYD 1|
npenesax KpynHbix nepBuunbIX sepen (puc. 9, a—a).

['pavuipl MOJHAAPHUCCKHUX 3CPeH HEPEJKO JABOMHBLIC HJAH HMEIOT BUE
JCTKHX 3aTPABJIHBAIONIHXCH 30H ¢ JUH30BHAHBIME pasayBamu. B end
HHUHBIX CAYVUAAX B HCPBHUHBLIX 3epHax BO3HHKaJAH oOpbiBatolinecs mMedl
Kue IBOHHHKOBBIC MOJOCKH M OT/ICJIbHBIC YIVIOBATLIC 3¢pHa ¢ HHOW OPHEH

TUPOBKOI; 9TH 3C¢PHA aHAJOIMUHBI peKpHCTANANUM30BaHHBIM. B HEKOTE
PLIX oOpasiax OT/Ac/JbHble NepBHUYHbIe 3epHa pa3buBaJjuCh Ha PSJL pas
JUUHO 3aTPaBJHBAIOLLIUXCS HE30HaJIbHBIX 3€PEH WU NATeH; B KPYIHb
NePBHYHBIX 3ePHAX BO3HUKJIU MMOJHIAPUUECCKHU-3€PHUCTHIE YUACTKHU C 0K
HAKOBO OPUEHTHPOBAHHBLIMHU 3¢pHAMH. B 30HANBHBIX BBHILCJACHUSIX 30J0T
[10CJIe 3KCIIEPUMEHTAa 30HAJbHOCTh OblJla yTpauyeHa MOJHOCTbIO HJIH Uac
THUHO (pHuc. 9,2). OKpacka mJeHKH, NMOKPHIBIIEH 3epHa IMOCJAe TPaBJié
HHUS, HWIEHTHYHAS UK OJHu3Kasl.
B 60JbIIUHCTBe c/ayuaeB IOCJe ONBITa HCIBLITYEMBIE 30J0THHBI IPY
obpeTanu TOHKYIO pacIyIbIBUaTy OoJiee BBICOKONIPOOHYIO 30HY IO KPé
sSIM BBIJIEJICHUS HJH Je3HHTErpupOBAHHBIX 3E€PEH.
Hapsany ¢ pyaHbiM 30J0TOM BO3IEHCTBHIO MOBHIIIEHHBIX TeMIepaTyl
U NaBJIEeHHH OBIJIM NMOJABEPTHYTHI 30JI0THHEI U3 pocchineit. Obnias Hanpark
JICHHOCTbh H3MEHEHHH HUX CTPYKTYPHI aHaAJOTHYHA ONHUCAHHOH, HO MOXKH
OblJI0 HAaOJI01aTh PSiJL ABJEHUH, CBA3AHHBIX C JaJbHEHIIel mepeKpucTal
JA3alluell CTPYKTYp THIIEPTeHHOU NepeKpucTaanusauuu. Tak, MeJgKo3ef
HUCTBIe KOPPOAHPOBaHHBIe 000/I0UKH, COfeprKallne MOBLIIIEHHbBIE KOJIHE
yecTBa MeJU U HUMEIOLIHEe MHTEHCHBHO PO30BYIO OKPaCKy, MeCcTaMH OYl
CTUJIUCh OT MeIAM U NpuoOpesu KeJaTHH LBeT. MesKkue 3epHa KOppOaH
POBAHHOTO CJIOS1 BHAuyaJie VKPYMHAJNNCH, 2 B JlaJbHEHIIEM IIPOUCXOIHJ
Ne3UHTEerpanus CJAUBUIUXCH 3epeH, IPUYEeM B IPOMEKYTOYHOM CJioe MeH
1Y BBICOKONIPOOHOH 000JIOUKOM U S IPOM 30JIOTHHBI BO3HUKAJH pomﬁﬂq_
-CKHe 3epHa INPOMEKYTOUHOI'0 COCTaBa.
Boinenenne, npeacransiBuiee co00i CPOCTOK 30HAJBHOTO HH3Konpo
HOroO 30J10Ta, 3aMelllaBlllero He30HaJbHOe 0oJiee BHICOKONIPOOHOE 30J101
(mepBUUYHOE 30710TO 00CUX reHepaluil 66110 MHTEHCHBHO KOPPOAUDPOBAE
MEeIUCTBIM THIIEPreHHbIM 30J0TOM), 0OHAPYKUJI0O BHIPABHUBAHHE COCTA
Ba NEPBHYHBLIX 3epeH. 30/10TO BTOPOH reHepalluy yTPaTuJao 30HaJbHOCT
H B OTJeJIbHBIX yuacTKax npuodpesio po30ByI0 OoKpacky 3a cueT AUD ]
3UH MellH U3 00o0J0ukH. CTPYKTypa HU3KONPOOHOTO 30J10Ta CTaia MeJK(
3EPHHUCTOH C OTAEeJbHBLIMU NATHAMM BHYTPH 3epeH, npoda NoBLICHIACH)
700 no 750. CTtpykTypa OoJiee BLICOKONPOOHOro 30J10Ta OCTaJlach MOH(
KpHUCTAJJJUUECKON, HO BOJIM3H TPaHUIl ¢ HUBKONPOOHBIM 30JOTOM CTa.l
HeoAHOPOAHOU; cpeansas npoda cuusuaach ¢ 850 mo 820. Menucroe 3f
JIOTO ¢ meTesbYaThiMH CTPYKTYPaMH pacrajia TBEPJOro pacTBopa mnoc
OIlbITa NMPUOOPeSo MEJKO3EePHUCTOE TOJUIAPHUECKOEe CTPOCHHE.
Bce ucnbityemble o06pasipl OblIM MOBTOPHO TOJABEPrHYTH HarpeBé
Huo npu 500°C u arMocdepHoM HaBaeHUH B BO3AYIIHOH cpejie B TEU(
HHe JIBYX 4acoB.
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Puc. 9. @ — pekpucCTaNIu30BAHHOE 30J0TO C
ONMHAKOBOMU OPHUEHTHPOBKOH 3epeH. MOHTHPOBAH-
HbIH aHmauM¢b, nporpaBieHHBIH UApPCKOH BOIKOMH.
YBea. 90; 6 — cTpyKTypa pEeKpHCTAAJH3ALHH 30-
Jora. AHmJaud, nporpaBjieHHBIH ULAPCKOH BOJ-
KOH. YBes. 60; 8 — Ta Ke 30J0THHA NOCJe Harpe-
paHust no 380¢ C nmpu nasiaenuu 700 6ap. CTpyKTy-
pa cobuparelbHOH pekpucraaausauuv. Ysea. 60;
2 — CJIHAHHEe 30H U BO3HHKHOBEHHE HESCHO30HA/b-
HBIX CTPYKTYpP npd MeTamMopdu3dMe 30HAJBHOIro
3onora. MOHTHpPOBaAHHBIM aHmAuG, nDpoTpasieli-

HpIH PacTBOPOM (31‘2(1)3 B HCIl. YBea. 90,




Hacrts 3010THH, KOTOpHIE IPH MEPBOM SKCIEPHMEHTe NPHOOPesH O
HaKOBYI0 OPHEHTHPOBKY 3€P€H, II0CJe HarpeBaHHs MOJHOCTBIO DPeKp
CTajJJu30BaHa. B OTAeNbHBIX NepPeKPUCTaANJIH30BAHHBIX 3€pHAX IOAB
NTHCH BBICOKONPOOHBIe 000ocobJieHnsA. JIpyrue 30J0THHBE B Ipollecce HEl
rpeBaHysl NMEePEKPHCTANJIH30BANHUCh ¢ 00pa3oBaHHEM MOJHIAPHUYECK:
3ePHHUCTBIX YYaCTKOB C IIyOOKO MpPOTpPaBJAMBAIOIUMHCS TIpaHHIaAM
3epeH B BHJe 30H. BHYTpH KpyNHBIX NMepBHYHBIX 3epeH 0OpasoBaJiul
OTAeJbHbIe OOpBIBAIOIIHECS JABOHHUKH. B psige 30HaJAbHBIX 30JI0THH, T}
IPH NMepPBOM ONBITE HAa MECTe MEePBUYHBIX 3¢PeH BO3HHK MEJAKO3ePHUCTE
arperar, mocJe MOBTOPHOro HArpeBaHusi OOJbllIasg 4yacTh 3epeH pacl
jlach, npousoulsio ux causiHue, Ilpoba 3os0Ta He H3MeHusach. B mp¥
FUX CJayuasix HayaJjgach JHe3HHTerpalus BblJeJeHHH: oOpa3oBajach IJ
OOKO IpoTpaB/HBaOLlasicad 30HA IO IPAHHIAM MOJHIJAPHUECKHX 3epe
[Ipo6a 30/si0Ta 3HAUKTEABHO BO3POCaA.

Takum 06pas3oMm, ONLITHBIM MyTEeM IOJIyYeHHhl MHOTHE IIPeobpasoB:
HUsl BHYTPEHHEro CTPOEHHS 30J/10Ta, KOTOpLle HAOJI0AalluCh B pyAax
HHTEPNPETHPOBAJNHCL KaK H3MEHEHHs B Ipouecce HHTPpaMHHepa/H3é
IHOHHOTO M MOCTPYAHOI0 MeTaMopduiMa. |

CpaBHHTEJ/JbHbIe HCCJAEJLOBAHHSl 30/10Ta H3 MeTaMOP(PH30BAHHBIX |
HeH3MEeHEHHBbIX Py H 9KCIepHMEeHTa/bHble paboTH 110 Npeo6pasoBaHH!
30J10Ta MOJ BJHSHHEM MOBHIIEHHBIX TeMOepaTyp H AaBJeHHH NO3BOJIH/]
YCTaHOBHTDb, YTO KOHKPETHBIE NPOSIBJIEHHS IEPEKPHUCTANINU3ALUH B CTPY!
Type caMOPOJHOI0 30J0Ta 3aBUCSAT He TOJNBKO OT HHTeHCUBHOCTH H I
TeJIbHOCTH BO3ACHCTBHI Ha 30JI0TO, HO M OT COCTaBa H CTPYKTYPH €l
BBIJIEJIEHUH Nepell HayaJaoM npeobpasoBaHui.

I'napa Il

OCOBEHHOCTHU CTPYKTYPbI
N COCTABA 9HAOTEHHOIO 30JI10TA

B npomuecce usyyeHuss caMOpPOLHOro 30/10Ta M3 IHIOTEHHBIX H 3K3(
FeHHBIX MECTOPOXKIAEHHUH, PYLONPOABJIECHUNA H PBHIXJABIX OTJOXKEHHH B ps
Jie 30JI0TOHOCHBIX mpOBHHIHH CoBeTckoro Cor3a MU HEKOTOPBLIX 3ap}
OeKHBIX CTpaH aBTOPOM OBIJIM MOJYUEHBI HOBBIE H YTOUHEHbl H3BECTHB
JlaHHBle O Tr€HeTHYeCKOM 3HaueHHH ocoOeHHOCTel, rJaBHBIM 06pa3sd
CTPYKTYPH u cocTaBa 3oa0Ta (Hukosnaesa, 1967, Hukoanaesa, Banasos
1970, 1974; u 1p.) B MeCTOPOXKAEHHUSAX T'PYIIIHI 30J10TO-CYIbMHIHO-KBA]
IeBBIX (popMaIui. F-

CpaBHHUTEJBHOMY HCCJAEL0BAHHIO OBLJIO MOABEPTHYTO 30JI0TO B IP
BHHIHUAX pPas3JHuYHOro Bo3pacra — 0aMKaJbCKOTO, KaJeIOHCKOro, re
IIUHCKOTO, KHMMEPHHCKOr0, aJbIINMCKOTO, B MeHbllIell Mepe — B DY
MPOSIBJAEHUSAX OoJiee JAPEBHHX NPOBHHLHH, B MECTOPOXKIEHHSIX PasJiHl
HBIX 30JIOTOPYAHBIX JOPMaUUil U PAa3HBIX MHHEPAJbHBIX THIOB, ChOPMI
POBABIIUXCS B Pa3JiHUHBIX I€0JIOTO-CTPYKTYPHBIX YCJIOBUSX. |

YUTeHbl TakxkKe matepuannl pabor corpyauukos [HHUIPU 1O. (
bepmana, A. M. I'aspusiosa, H. 1. Kapnunckoro, T. H. Kocogeir, A.
Hekpacosoi, JI. C. lllep, C. B. f1610K0B0# u apyrue ucrounuxku (P.
bapanosa, 1962r.; P. Il. baganosa, C. T. bagaaos, 1964 r.; B. 1. Beg
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wnncknin, 19292, 1953 rr.: M. I'. Koxesnuxkos, 1935 r.; [losesenne 30J10-

.., 1958: B. Y. Man6opoaun, 1959 r.; B. A. Hapcees, 1969 r.;
W M. Hosukos, 1968 r.; Ilepeasies, 1953; IlerpoBckas, 1969,.. 1970;
llerposekas, Pacragosuy, 1955; JI. H. Ilasmkesny, 1967 iy A

Popeman, 1931, 1939 rr.; Ilep, 1972, 1974; E. L. Dunn, 1929 r.; W. M,
| iiimons, 1937 r.; Fisher, 1935; R. Mackey. 1944 r.; u 1p.).

()CHOBHBIMH (paKTOPaMH, BJAUSIOIIUME Ha (GOPMHPOBaHHE OCOOEHHO-
L1l 3o0J10TaA, ABAAIOTCA:

|) M3MEHUYHBOCThL TEPMOAHMHAMHUECKHX YCJIOBHH py;momomelinﬁ, B
JunnTenbHON Mepe onpenensieMas rJlyOHHHOCTbIO MECTOPOKIACHHH;

) CTafMAHOCTH OPYAEHEHHS W OT/IOXKEHHe 30/10Ta Ha pas/HYHBIX
CiylleHsIX MHHEpPaJbHOTO paBHOBECHS B mpefenax OJAHOM CTaiuH PYyHO-
4 a30BaHUA;

}) MHTpaMHHepaJH3allHOHHBIE M MOCTPYAHBIE NpeoOpa3oBaHUS 30-
1o, .

1) MeTaJlIoreHHUecKas clelnyaJsu3alus TeppUTOPHUH H CBA3b 30JI0TOH
WitlepaJu3anuy ¢ onpefeseHHbBIMH NIPOSBJACHHSAMHE MarMaTusMa,

H) OTHOCHTEJbHBIM BO3pacT OPYAeHEHHU,

() oTJOxKEeHHe 30J10Ta B MeCTOPOXKIEHHUAX, JIOKAJU30BaHHBIX B pas-
(111X Te0JIOrO-CTPYKTYPHEIX YCAOBUSIX.

Bce ot dakTopsl B cymMe OOYCJOBJHBAIOT Pa3/IMUUS HJIH KOHBEp-
COITHOCTE 0cOOCHHOCTEH 30J0Ta B HJOIMeHHBIX MecTOpoxXKAeHUsAX. Ko-
JOTKO pacCMOTPHUM B/AMAHHE KaxXKJ0H M3 YKa3aHHBIX IPHYHH Ha oOpaso-
Willle oTHEeJbHBIX TNPHU3HAKOB, XapaKTePHU3YIOLIHUX CTPOEHHE H COCTaB

i JICJIEHMH CaMOpPOJHOTIO 30J10Ta.

OCOBEHHOCTH 30JI0TA B MECTOPO)XKJAEHHSAX
PA3JIMUHOMW I'J1YBbHUHDBI

[1. B. ITerpoBckas (1973) ykasbiBaer, yTo oOllass HanpaBJ/J€HHOCTD
lIMeHeHHsi 0COOEHHOCTEH 30/10Ta OT MECTOPOXKJAEHHH I'JIyOHMHHBIX K Ma-
101/1'yOMHHBIM 3aKJ04yaeTcsl B BO3PACTaHUU CJIOKHOCTH (POPM KPHCTAJ-
{0l U CTPOEHHUSI arperaToB 30J10Ta, B 3aKOHOMEPHOM TNOHHIKEHHH NPOOHI
(0JIOTA U B CBSISH C 3THM B MMOBBIIEHUH KOHTPACTHOCTH HEOJAHOPOAHOCTH
il /ICJIEHUM 30J0Ta.

(CpaBHHTEJbHOE M3yueHHe CTPYKTYPHI U COCTaBa CaMOPOIHOI0 30JI0-
'/l 13 MECTOPOXKJAeHHH pa3/inyHOH rJyOHHBI MO3BOJIMJIO AeTa/JH3HUPOBAThH
lepeyrcJeHHble 0COOEHHOCTH U B psjie cJyuaeB YTOUHUTL HX THIIOMOPQ®-
Hoe 3HAYEHUE.

Crpykrypa camopoaHOro 30J10Ta

[{anboJsee TeCHYIO 3aBUCUMOCTbL OT TJIYOHUHBI (POPMHDPOBAHUSA MECTO-
UK eHHsT 0OHapY2KUBAIOT MPU3HAKH 30HAJbHOTO CTPOEHHS 30JOTHH W
0IJlCJIBHBIX 3€PeH B arperatax caMopojHoro 3oJo0ta. Peub HIET 0 30-
WHJILHOCTH, TOAUHHSIIONIEHCd KpHUCTaJMJIorpapuuecKuM HalpaBJeHHAM
(| lcoqHOpPOAHOCTL caMOpPoAHOro 30Ji0Ta, 1971) u 00yca0BJIEHHOH H3Me-
HeileM comepxaHus cepebpa B caMOPOLHOM 30JI0TE€ B IIpOllecce €ro
KpHcTaNIu3al i,
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30HaabHOE CTPOE] | |
OBICTPO Mgﬁgfoﬁggigip AKTEPHO JJ151 OTJOKEHHUS 30J10Ta B YCJIOBE
OJlJHHAMHUYECKHX I1a '
nbouie paMeTpoB, H NO3TOMY |
P Tepfﬂﬂo IPQ%%B)HTg B OJIM3IOBEPXHOCTHBIX MECTOPO,}KJIEHHHX ,
, , . 30Ha/JbHOE BHYTPEHHEE j
IPOSIBASIETCS Y OTHOCH CTPOEHHE, KaK IIpaBH
TeJIbHO H .
30J10TA. uskonpo6Horo (npoba peako Bbiule 3
Ha mH .
HsKe 700 EFI?J?H;SIQIEHHXFPHM@PM yCTAHOBJIEHO, YTO 30JI0TO C npo
MOHOKpHCTaJm};;quK;IX U cpeaHerJyOuHHBIX 00pa3oBaHUAX YaACTO M
[0 H 3ePHHCTYI0O HE30H |
MrMYH AJIbHYIO CTPYKT |
ey TSR BpRACHMORS B Tk e ATACFSASTA FLbA
iy e ee BBICOKOU npqﬁm — ot 800 mo 920. Onnako B OHHOH |
TeHHEe B CS(CTM:BCTOPO}K.FEHHHH Ha0J/MI0a/10Ch NOHUKEHHe NPOOLI H
18505 HQHCHOSOHEJIOI;H‘HOH H TOH 2Ke MPOAYKTHBHOH MHHEPAIbHOH EiCCOLL‘:
i AR HBIX U JaKe 30HAJbHBIX MOHOKPHCTaAJbHBIX 30J10 '.
e 1 Fy HUA OT PYLOKOHTpoJiupylouiux pasaomon (1O, I'. 3 4
e Kopennosa, 1974 r.). -1« odpey
JegoBart ,
BOHM’:’}?"”X C’?I‘;I;E'?gfp}lsg;zﬁ HCKJIOUHTHb BO3MOKHOCTH BO3HHKHOBEH
. a B OTKPBITBIX CHCTEMAaX !
CTKax Me . * reMax B JIOKaJbHBIX VY
anOTKpbf;;IEI/?:iK?eH”H OOJIBIIMX U CPeAHHUX TIJayOHH (Haﬁpung yn
H PCUIMHHBIX NMOJIOCTEH, NIPH yAAJICHHH OT il
p%foﬂlﬂx CTPYKTYpP U T. IL.). PYAOKOHT]
ax
PaBHHEgI%m;IX?:?IPasOBaBMHXCH Ha OOJBIIMX rayOHHAX, HO HECKOJI
S o , CYAsl 110 T€OJIOTHUYECKHM JaHHBIM, Mo rJayouHe $o b
PY}KHBae,T cnpeYKTypa osson ] s PIyOMHHBIX (palHsix HHOT/LA 0%
ok i Tomri‘f HesICHOM 30HaJsIbHOCTH. Ilocaennss, kak npaBHJIO N3
kit wareinaty npp? gg;mommo PEHTreHOCIEKTPaJbHOTO aHaJ u3a H’ge 1
YHOM CTPYKTYPHOM Tpa - -
DOXHMHYECKOM AHAJH3e 30JO0THH. yp PaBJIEHHH M MOCJOHHOM M}

B kBapueBoXKHUJABHBIX MECTO
POXIACHHUAX U
MH PYAONPOSABJECHUS a
FKHP;(;BeiB}IEeI:é;% 3122}11 ;ﬁsﬁgﬂx rayOuHax, B psje ClelIapeB 30JI0TO }26(1:{(2 E.ﬁ
B arperarax. KoJsinuec e CTPOEHHE BBIJIEJIEHHH HJIH OTJAEJNbHBIX 3€ )
SE: LG -paaﬂan TBO 30H OrpaHHY€HHOE, TPAHHUIBI 30H pPa3Mase
SRRS Y eTCd TOJBKO OJilHa Iepudepuueckas 30Ha U e;:
B OTILEJICI:THBHB BHAC OKPYTJIOTO pacClbiBYaTOrO NATHA., v .
HOH, HO C orpaﬂfmgrylaﬂx HHU3KONMPOOHOE 30J0TO C OTYETJIUBO 30HAaJ
BaHHAX, KOTOPHIE II HBIM UHCJIOM 30H CTPYKTYPOH BCTpPeUeHO B 00pas
PE‘XOILH;:IM OT Cpe gecymgle reoJOrHYeCKUX TNPH3HAKOB OTHECEHH K I
T i Bblpamgnimemy HHHBIX K MaJoOIJIyOHHHBIM. B TOH H/IH HH(
H Y HU3KOMPOOHOIO 30;111)]’-’ISHaKH 30HAJIbHOTO CTPOEHHSI OTMEUEHBI TakK '
chOPMHPOBABIIHXCS H ora (npoba 700—750, pexke 750—800) B pynd
paKTepHH AJis 30J10T R Fﬂyﬁyguax_ Takoro poaa cTpyKTypHI '
Hee DA3BHTH B P ,[Laxa MECTOPOXKIEHHH KMMMEPHHCKOro Bo3pacra M "
HBIX MeCTopomﬂgHHﬁxrepHHHCKOFO Bospacra. llpu stom B ofHOBOSpag
o b v HH3KONMPOGHOE 30J10TO ¢ HeSICHO30HAJMBHOMH CTPY:
ek Na ¥ rie 1O Te0JIOTHUECKHM TPH3HAKAM OTJIOKEHHE &
OCHTE/JbHO MEHBIIHX IVyOHHAX. 1

HauboJsiee uer
Kas 30HAJbHOCTL ¢ 06OJIb *
UM YHUCJIOM
ool 3KH
soﬁggap%MHTHMH rpaHullaMu HaOJs1ogajsacbh aBTOPOM )};Kpl}fI{CngJ}II {
oAHOro u3 pynonpossiaenui Kyosr (coopsr M. C. Poxkosa) f‘
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a0 peucHBL Y 30J10T

f1aJeoreHoBbIX pym)llpt)ﬂli.nvlll!-
KaHOTeHHBIX MosicoB (PHC. 10).

ple U 30HAJbHDBIC CTPYKTYPBLI DL
MeJIOBBIX) GJIH3MOBEPXHOCTIRIA
qcoB. B OLHOM H3 3THX MECLO®

pa3BUTHIMH B JOKaJIbHBIX yuacTKax MeJIKO3epHH-
pYyLHOM IITOKBEPKE IIHPOKO pacmpocrpa-
oe cTpoeHue ¢ HeOOIbIIHM yuCJOM CPaB-

HIOTOPBIX 61u3noBeP XHOCTHBIX HeoreH-

neroJloMKeHHBIX B mpeaeJ/ax BY/J1I
MeJIKO3epHHUCTDIC HesicHO30HaJIbH
2 B GoJiee APEBHHX (

WeCTOPOKIACHHAX B MpeAcaax Tex xKe 10

aoLennE, Hapsaay ©
(1M1 arperatamuy 30J0T4, B
10TO, HMelolee 30HaJIbH
H.

HBIX PYAONPOAB

Hi o 30
L eJIBIO TIIHPOKHX 30

13 GU3n0BEePXHOCT

neHusAx HaOMIOAAANCD crieuuduye-

cTpoeHue 30J0Ta
e
i pacTBOPOM Cr203 B
ALKUX cepuii 30H
jeHHbI# pacTBOP

(). 3oHAJbHOE BHYTPEHHEE
s0i0Ta NPHOOpENH MEJKO3epHHCTO

pOBAHHBIA anwaud, nporpaBICHHbI
epue 30J0TAa ¢ 4YepejOBAHHEM HECKO
MOHTHPOBAHHBIH agmaud, npoTpas

Veea. 70.

P,
n IHI"HEFG

HCl. ¥YBeJ. 70.
¢ MoOCTeneHHo Hi-

Uice. 11. BayTpendaee cTpoO
om Cr,O; B HCL.

HEHNOIHMCSH COCTABOM.

sosioTa. I[1pn MHOTOKpaT-
BOPOM XPOMOBOTO qUrujpujga B COJ-
HajbHble Y4aCTKH, 3aKJIO-
30710Ta W TOBTOPSIOLIHAE
TCsi IpU3HAKH pacUlell-
g 1 OTHOCUTEJIbHO BbICO-
qBalolie TaKkKe 30HaJABHOC
OILHOl CTaJMH PYAOOTJIOZE:
paJbHOrO paBHOBECHS C pas-
cJIOBUSIMH, UTO MPHBO-

merocst mo mpobe. He-
ereHHO M3MEHSIO-

‘i(llc 30HaJIbHBle CTPYKTYPhbl MOHOKDPHCTAJJIOB

()M MX TpaBjieHHH caabbiM pact
0l kucJioTe cHayaja NpoTPaB/IHBAIOTCY 30
(oible  BHYTpH Oousee BBHICOKONIPOOHOTO
(Typbl KPHCTAJLJIOB. Muoraa B HUX HAOJIOAAIO
[110T0 POCTA. B najpHeuniem 3aT
(01pOOHDBIE y9acTKH KpHCTaJLd, obHapyX
poenne. ITo-BHANMOMY, Hd NpOTSKEHUN
U115l cMEHSIJIOCh HECKOJIBKO €

(IIBIME OKHCJUTENbHO-BOC
ilo K OTJIOXKEeHHIo 30/0Ta, 3

i)

flll

aMeTHO pasJyunydaro
cepHH 30H C MOCT

W0 LKO uepeLyloTes [IOBTOPSAIOLIHECS
GiMest cocTaBoM BHYTPH KayKIoH cepuu (puc. 11).
a3HBIX TOPU30HTAX OAHOTO MEeCTOPOXKAe-

| [uskonpoOHOE 30J0TO Ha P
Uiyl MO2KET paBJ‘IHT{aTbCH o CTPYKTYPE.

(i 200 M 1o BepPTHKAJIH CMEHA 30HaJbHOTO
i 11c30HaJIbHBIM.

Tak, mpocJiexeHa Ha MpOoTsKE:
30J10Ta HESICHO30HAJbHBIM
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Takum obpasom, obiiasi 3aKOHOMEPHOCTD, 3aKJyapulascs B 60
IHPOKOM PasBHTHHU 30HAJIbHBIX CTPYKTYP HH3KONPOOHOTO 30J10Ta MO N
pe YMeHbUIEeHHS rJIyOUHBl ero oOpa3oBaHusA, MPOCJEKHBAETCS JOCTATC
HO YETKO. |

OTuersivBasi nepBHYHas 30HAJBHOCTb OTMEYeHa Yy 30J10Ta HHI
780 mnpoOul. HesicHasg 30HAJABHOCTb, KOTOPYIO MOXKHO BBISIBUTH C I
MOIIbIO TPaBJIEHUS peakKTHBaMu, HaOJwaaeTcdy 30/i0Ta He BhbilIe 8
pOOHI.

3aBHCHMOCTb Pa3MepoB 3epeH, CJaraloilux BblJeJeHHs THIOreHH
30J10Ta, H KOJIHYECTBA JBOMHHUKOB OT r/iyOMHB (OPMHPOBAHHS PV A
Hee mpamonauHenna, H. B. Ilerposckas (1973) oTmeuaeTr TeHAEHILE
YMEHBIIEHHS] 3C€PEH B arperaTtax 30J10Ta NPH Mepexoie oT IJ1yOHHHBI
MaJiorJlyOMHHBIM MECTOPOXKIEeHHSM H YKa3blBaeT Ha 3aBHCHMOCTb Pi
MEPOB 3€pPeH OT BeJHUYHHEL BBIJICJIEHUH 30/10Ta B cpeAHerJyOHHHBIX 00
30BaHUSAX. ABTOp CuHTaeT NMpaBUJIbHEIM OoJiee panHee ykasanue (ITe
poBckast H ®acranosuy, 1952) o Tom, 4TO pasmep 3epeH B 06lieM NP
MOPIIHOHAJIEH prl'IHOCTH BBEIIEJIEHHI 30JI0Ta B pylax. ITO Xapaktep
IJisT 30J10Ta pas3yuyHOi rayOuHbl. Kaxk mnpaBu/o, 3epHHCTOE CTPOEH
MEJIKHX 30JIOTHH IIPOABJAETCS JIHUIb B pe3yJabTaTe 3HAOTEeHHOHN MepeKp
CTaJJIN3alluy HJH IIPU CPaCcTaHHU 30J10Ta HECKOJILKO reHepanui. Taxk,
HEKOTOPHIX PYAHBIX NOJAX, (POPMHPOBAHUE KOTOPLIX IPOHCXOJHJIO
6ospliuxX rayOHHAX, NpH NPe00JaJlaHHH MOHOKPHCTAJbHOIO CTPOEH
MEJKOT0 H MHKPOCKONHUYECKOro 30J10Ta U3 30H NPOKHUJIKOBOH CYJb(DE
HOM MHUHEpaJu3alHu¥ 4acTh €ro BBIJEeJEHHH BeCbMa MeEJKO3epPHHCTC
CTPOeHHs. KpynmHoe 30/10TO H3 KBapLEBBIX XKHUJ TEX JKe yYyacTKOB 00]
3yeT MOHOKPHUCTAJJAbL U IpyOO3epHUCTHIE arperarhl.

st pa3/IuuHBIX 30J0TOHOCHLIX MPOBHHUMN M JaxKe OTHeJbHBIX
TOPOXKIAEHUN KOJHUECTBEHHAd XapaKTePUCTHKA 3epPHUCTOCTH 30.JI¢
pa3jHyHa: TakK, CPEITHUH pa3Mep 3€peH, caaramliux BhIJeJeHus 30J10}
B PYAONPOSABJEHUSIX OOJBIIUX IJIYOHH HEKOTOPLIX 30JOTOHOCHBIX pak
HoB 0,1—2,5 MM, apyrux painoHoB — 0,056—0,2 mm. ,

B 6/1M3MIOBEpXHOCTHLIX MECTOPOXKACHHUAX pasMmep 3epeH B arper
TaX 30J10Ta TaK:Ke MPONOPIUOHAJIEH BeJHUNHe 30/10THH. B GoJsee peak
caydasX, Korja KpymnHble MacCHBHBIE BBHIJeJeHHS 30J0Ta PA3BUTHI B M
JOrJIyOHHHBIX pyJlaX, pa3Mepnl 3€pPeH B arperarax H3MeHSIIOTCS B T
XKe npeaesax, yTo H y KPYIHOIo 30J10Ta MECTOPOK/AeHHH OOJIBIIHUX IJ
OuH. Ec/iu OTHOCHTE/IHO KPYNHbIE BBICICHHS 30J10Ta XaPAKTEPH3YHK
Cs MEJKO3ePHUCTOH CTPYKTYPOH, HEPEAKO e€CTh OCHOBAHHS CUHTATh, Y
30JI0TO IpeTepIlieso NepeKPUCTaNMIN3alHIo, NPUBEALIVIO K oﬁpasoBaH'
MOJIU3APHUYECKON U HEIPaBUIbHOU MEJNKOH 3¢ePHUCTOCTH.

B TOHKMX HUTEBUIHBIX BHIJEJEHHAX M OTPOCTKAX 30JI0THH Ha (O
VAJUHEHHBIX 3epeH obOpasyiorcsa OoJsiee MeJKHe, YrJoBaThle, pa3Jiny
OpHEeHTHPOBaHHble, Bo3HHKHOBEHHe UX, BO3MOKHO, CBSI3aHO C pPEKp¥
TaJJIn3alHen B mpolecce pocrta camon 30s0THHB (E. Suito, N. Uyet
1970 1.). ’

CJoo2kHoe MHOrocraauiinoe popMupoBanue OJH3NOBEPXHOCTHHIX Mé
TOPOXKAeHHH B OBICTPO H3MeHsoleldcss 00cTaHOBKe 00yCJA0BAUBaEeT MH
FOYHCJCHHBIE NPOSIBJIEHHS UYACTHYHOH IEepPEeKPHCTANIH3alUHu 30JI0Ta,
MOJIOJOH BO3pacT OPYAEHEHHsI CHOCOOCTBYET COXPAHHOCTH CTPYKTY
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i oOcTosiTeIbCTBA NPUBOASAT K CPaABHUTEJNbHO UWHPOKOMY Pa3BHTHIO

WKO3CPHHCTOTO 30JI0Ta B MECTOPOXKAEHHAX MaJbIX IJyOHH. Xapak-
Wpiasi ocoO@HHOCTB CTPYKTYPBI arperaTtoB 30Ji0Ta B MaJorayOHHHBIX
WECTOPOXKAEHHUSAX — IMPHUCYTCTBHE HECKOJIBKHX CTA0MHJBHBIX IO COCTaBY

i), CBSI3@HHBIX C OTJIO2KEHHEM 30J10Ta Ha Pas3HbIX CTYNEHAX MHHED adlb-
wio paBHoBecust (I'pebenunkoB, HukosaeBa, 1974, Hekpacosa, 11loxop,
1H/4).

I BONHHKH 30J10Ta MOTYT BO3HHKATh He TOJBKO B IIpoliecce ero Kpuc-
CJIM3alid, HO U TIPH BHYTPHPYAHBIX W INOCTPYAHBIX JAedopMalusx.

1} oTJiMuMe OT JaHHBIX APYrux uccuaenosareneu (llerposckas, 1973),
4 I11YUeHHOM aBTOPOM 30J10Te HaOJoJasach CyUecTBEHHO HHass KapTi-
Ui KONHYECTBO CABOMHUKOBAHHBLIX KPHUCTAJNJIOB M 3€PEH COCTaABJISJIO
1 20% u TOJBKO B OTAEJbHBIX caydasix nobimanoch 10 30—80%. Ilo-
Whjieiine 60aBUIOrO YHeJaa JBOMHUKOB, HEPELKO CJ0XKHON (hOpMbI, HADJT10-
{N/10CH TPeUMYIIIEeCTBEHHO B yUYacTKax PasBHTHS HHTEHCHBHOH TPEUIHHO-
WITOCTH, COBMelleHHs pasHoBpeMeHHOH MHHepaJH3allHi.

(_olocTaBJIeHHEe 30J0Ta H3 PYAONPOSBIEHHH H POCCHINEH B psje 30-
101OHOCHBIX pAWOHOB MOKAasaJdo, 4yTo B OOMATOM H OKaTaHHOM 30J10Te
N HTENBHO yallle BCTPeYarTcsd U30THYThIe JIBOMHUKOBBIE NOJIOCKH (/1a-
e JIOCTATOYHO WHPOKHE), ueM B PYAHOM 30J10T€ aHAJIOTHUYHOrO COCTAa-
Wi, |lo-BuauMoMy, nmo KpauHed mepe yacThb M3THOAIOUIUXCS JBOHHHKOB
HosBJIsIeTCad B pesyJibTaTe Hai-
WKCHUHA, BO3HHKAWOLIHX  TIpH
WeXAHHYeCKHX JedopMalnusx 30-
{014, B TOM YHCJIe U MOUYTH CBO-
Noioro ot mpuMmeced. B pane
LyvaeB MMOAOOHOe TIPOHUCXOXKIe-
e, BeposTHO, UMEIOT W TOHKHE
HOJNHCHHTETHYECKHe JIBOUHUKH B
WJI0TC MEeCTOPOXK IeHUH O0JIbIIHX
LIVOHH, IJIE KOTOPOIro OHU OOBIU-
i) 11¢ CBOMCTBEHHBI. Takue J1BOU-
Uitk 1NosgaBJAAJIHCE B 30J10T€ PaH-
WX redepaiuyd BOJH3M KOHTAaK-
(i ero ¢ 3epHaMH TO3JHEro
wiora. MHTEHCUBHOCTL JIBOUHH-
i MOXKET H3MCHATLHCA B
Hpe/esax OgHOU 30JI0THHBI, pas-
Witble  ydacTKH  KOTOPOH 3aK-
HOUCHBl B pa3Hble MUHEPAaJIH,
wplitieM MAKCHMAJIBHOE pPA3BH-
‘Wi IBOWHUKOB HaOJl0faeTcd B 3epHAax, BLIACJHBUIHNXCA Ha TpaHHIaAX
Ahyx cpen (HampuMmep, nmuputa U KBapua). KosnuecTBO [IBOHHHUKOB Y
0T BechMa pas3siddHO B MECTOPOXKAEHUSIX OJUHAKOBOH TJIyOHHBI,
PACITOJIOXKEHHBIX B OTHAEJbHBIX 30J0TOHOCHBIX IMPOBUHIMAX HJAH Jaxe

Puc, 12.

[IATHUCTAA CTPYKTYpa 30JI0Ta.
BAHHbIH AaHWJIH@, NPOTPABAEHHbLIH LAPCKOH BOJ-
Kou. YBen. 70.

MOHTHDO-

UiACJIbHBIX PYAHBIX MOJAAX. B nesoM Bce Xe HaMedaeTcss HeKOoTopas
WHCHIMA K YBEJAWYEHNIO YyHucJaa CABOMHMKOBAHHBIX MHIUBUJIOB 30J10TA
# YCJIOXKHEHHUI0O (QOpMbI JABOWHHKOB (pa3BUTHE MOJHCHHTETHUECKHX
AHOIITHKOB M JBOWHHKOB IPOpPACTaHHUS) OT IVIYOMHHBIX MECTOPOKIAECHUH
a g 2201 33



K OJIH3NOBEPXHOCTHBIM. OJHAKO TPYAHO CKa3aTh, SIBJASETCS JH 3
CJIeICTBHEM YCJOBHH KPHUCTAJNAU3ALUHUN HIH Pe3yJbTaTOM IOCJ/IeLY IO
neopManmu 30J0Ta. 1-1'

B orpenbHbIX yuacTkax 6JH3M0BEPXHOCTHBIX MECTOPOXKIeHHHU Hat’)m
AaJ10Ch NOsIBJIEHHEe M30THYTHIX W MNOJUCHHTETHYECKHX, YacTo oOphIBal
IUXCs JIBOWHHKOB B YaCTHYHO MEPEKPHCTANJIH30BAHHOM IMEPBHUHO 3
HaJbHOM 30JIOTE.

[lepBuyHast reTeporeHHOCTh CTPYKTYPHI 30J10Ta MPOSBJSETCS TaKi
B IIITHHCTOM paclpelefeHuu npumecu cepebpa B npepesax oTAeJbHH
sepeH. [IsiTHHCTas HEOAHOPOAHOCTD BBIABASETCS IPH CTPYKTYPHOM Tpi
JEHHH B BHJle HEPABHOMEPHOro 3aTpaBJ/JiMBaHus 3epeH 3oJq0Ta. PopM
5TeH yrsaoBaTas (ueTblpexyroJibHasi, MOJHIroHaJbHas) HJIH HenpaBH--;'
Hasi ¢ OKPYr/JeHHbIMH KOHTypamu (puc. 12). IIsTHucTast HeoIHOPO)
H0CTh HabJloj1a1ach y 30J0Ta H3 MECTOPOXKAECHHH PasIHUHON ryyGHH

CocTtaB camMopoaHOro 30J10Ta

3aKonoMepHoe Bo3pacranue collep:katus cepebpa B caMOPOLHOM 8l
JIOTC M, CJACAOBATENBHO, MOHHMKEHHE ero mpolbl 0 Mepe YMeHbIIeHE
rary Oniibl popMUPOBAHUS PYJ OTMEYAJI0OCh PALOM HccaenoBaTese (B,
lepbuna, 1956; Ilerposckasi, 1969;, 1973; u np.). WckamoueHue J
CTABJSIOT OJAH3NOBEPXHOCTHBIE MECTOPOKAECHHS 30J0TO-TENIYPULHO
THIIA ¢ BECbMA BHICOKOHPOOHBIM 30J10TOM H OTJEJNbHBIC YUACTKH MECH
POXKIEHHH, rJie NPOUCXOJHAA NePEKPUCTANIN3ALHUs 30J10Ta, COMPOBO
NaBIlasicsi BLIHOCOM cepebpa.

Kak nokaszana o6paborka BEHOOPOK ¢ aHaJH3aMH 30J0Ta U3 MeCT
POXKIACHHH Pa3JIMUHBIX rayOuH, cpeaHss rnpoba 30/0Ta B 6J1H3n05epx:
CTHBIX MECTOPOXK/JEHHSIX He NPEBOCXOAUT 750, B MECTOPOKAECHHAX CPEJ
HHX ¥ OO/bLIMX IyOuH npeBbiliaer 750; NP 5TOM B TVIYGHHHBIX MECH
POKACHHUSX YaCTO BCTPpeYaeTcs 30J0To nNpoosl Buiie 900. i
~ Pasmax kosie6auuit npo6bl 30/10Ta B Ipejiesiax PyAHOrO MOJST HEPE)
KO 10 HOPSIAKY BeJHYHHDBl (COTHH €IHHHI) OJHHAKOB B MECTOPOIKCHHUS
pasnuyHOi ray6unbl: 700—950 A5t HEKOTOPHIX TJTyGHHHEIX NPOSIBJIECHH
290—616 u 545—745 Ha GIM3MOBEPXHOCTHBIX MECTOPOKAeHHSX. IIpal
THYECKH BO BCeX rJyOHHHBIX PYJAONPOSIBAEHHSIX U MECTOPOXKAECHUSIX B H
SHAUYHTEJBHOM KOJIHYecTBe NPHCYTCTBYeT He30HAJbHOE 30J10TO TPO
600—700. Onnako B uesom pasmax KoJeGaHUT NPOGH 30J10Ta B GAHAI
BEPXHOCTHBIX MECTOPOXKACHHAX, He OTHOCAIUHXCA K 30J0TO-TeJJY]
HOMY THIY, OOJiee 3HAUMTE/NbHBIIl H COCTABJSAET B PYLOMPOSBICHHAX
MECTOPOXKAEHHAX OTAENBHBIX NPOBHHUMI cOOTBeTCTBeHHO 250—90
160—860, 207—783 u 220—875. .?

Huncnepcus npo6ur 30/10Ta B G/1M3NOBEPXHOCTHBIX MECTOPOK/ICHHUS
Kak nMpaBHJ/IO, 3HAYNTE/IbHO Bo3pacTaer. BelGopouHble JHUCIepCHH npo
(S?) B_BbléopK_ax, COCTABJIEHHBIX [0 JAHHBIM aHAaJH30B 30J10Ta, B3ATO
M3 OJIHOTO PYJIHOTO TeJla WM M3 CePUH PYJHBIX TeJ B Ipefesax pPyLHO
10JI51, Kak NpaBHJIO, Ha NOPAAOK OoJblle U 30J0Ta MECTOPOXKAeH!
OJIM3NMOBEPXHOCTHHIX H MaJOrMyCHHHBIX 10 CPaBHEHHIO ¢ 6oJee m'y6
HBIMH MeCTOpOXKAeHusIMu (Tabu. 1). OcobeHHO pe3ko Bo3pacraeT A
MepcHs IPOOL! MpH BKJIOUEHHH B BHIOOPKY aHAJH30B 30J0Ta PA3HBIX T
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Tabannmna |

CpenHsas npob6a caMOpPOAHOro 30J0Ta U €€ BLIOOPOYHAST JHUCNEPCHS
4 MECTOPOXAEHUSX PAa3NU4HOi rayOuHsl (Ha npuMepe MECTOPOXKAECHHH pAAd
30JI0TOHOCHBIX TPOBHHUUH )

T

e =

Cpentas BoibopouHas
| ayOuHa ¢GopMHPOBAHHA DY I Ycaosusa orfopa 30J0Ta 1po6a, (x) ;mc(n;%mﬂ
RS 6 S O et 1. C1 e RSB\ R G P 2 e O~ 5 |

GONLIIAaf B cpeaHas l [To cepumn XHJ . 859 3117
i Ilo _o,upl’mﬁ KHJIe 884 2466

[To cepuH XHUJ . 804 3995

| [To omHO# KHJeE 821 67

[To cepuu KHUJ . 829 2480

[To omHOl XHJje 867 | 337

[To cepHH IKHJ . 874 2150

[To ogHON KHJE 890 1262

[To cepHH KHJ . 909 453

[To ojHOH KHJE 906 271

Munaa u OsauanoBepxHo- | [lo cepum xma . 642 12 370
CTHAs [To ogHOH KHJE 607 19 040
[To cepuu XKHJ . 674 12 760

[To omuoit XKpujae . . . . 627 10 620

110 ceprm ®ua . . . & . | 699 10 800
| [To onuoit >KHJIE . . . . 112 11 420
[1o cepys BT . & w_» o] 623 10010
| Tlo oiHeH. EIE . e e 591 11 090

lepallMil UK IpeAcTaBasiiollero coO0M CPOCTKHU 30/10Ta ABYX resepauun
W honee. Jucmepcuss mnpoObl B OJIM3MOBEPXHOCTHBIX MECTOPOKIACHHSX
1icTo obycJaoBJaeHa TeM, YTO B OJHOCTAJHHHBIX MHHEPAJbHBIX KOMII-
(Kcax TIPHCYTCTBYET CaMOPOJHOE 30JI0TO HECKOJbKHX (as. Hapsany c
JIM B OTHEJbHBIX MECTOPOKAEHHSIX YCTAHOBJIEH HEeNPEpPLIBHBIH Pl
0J10TO-cepebpSAHBIX MHHEPaJoB OT CAMOPOJHOIO cepebpa 10 BecbMa
sicokonpo6roro sogora (nannbie 0. C. Bepmana).

l13aMeHeHue npoObl 30/0Ta B Ipelesax 30J0THH, CBsI3aHHOE C reTe-
HOICHHOCTBIO COCTaBa 30J10Ta B OJIM3MOBEPXHOCTHBIX MECTOPOKACHHAX,
HiipaeT BecbMa cyllecTBeHHBIM. Tak, Ha OJAHOM H3 OJIH3MOBEPXHOCTHBIX
1y IOTTPOSIBJICHHE ObIJIO M3YUeHO H3MeHeHHe MpoObl 30/10Ta, B3SITOTO M3
{KAJIbHBIX YUaCTKOB PYJHOTO TeJa, H MPoOkl 30J10Ta B Npeaesax OfAHOH
uiotuasl (IpebenunkoB, Hukosnaesa, 1974). st pa3/iuuHBIX MHHe-
WJIbHBIX  KOMIJIEKCOB H3MeHEHHs MPOOBI 30JI0THH COCTABJISIH 40—
110°/,9, a n3MeHeHHus1 TpoObl B pejesnax 0JAHOH 30JIOTHHBI — 25—200%q0
(1IpCLeIeHHsT ¢ TIOMOIIbIO H3MepeHUsT Ko hHIHeHTa OTPaxkKeHus).

13 OJU3MOBEPXHOCTHLIX PYAONPOSABJAECHHSIX MO NAHHBIM 3JEKTPOHHO-
\() JOHIHPOBAHHS W aTOMHOI aGcopOuuu HanboJsee yacTele KOJieOaHHS
Wpo0Onl B Ipeesax 30HaJbHBIX YaCTHIL 30J10Ta OJHOW reHepaiuu CoCTaB-
1101 40—80°/y0; mpo6a B LEHTPAJbHBIX YaCTAX COCEAHHX 30H OTJIHYaA-
G0y na 5—30 enunun. Haubosbline pa3jindug NpoOHl 30J0Ta B pas3yuy-

i x 3oHax 1809 0. 146 ' | . e
Pasquuns codep:KaHuil cepebpa B «NATHAX» BHYTPH 30JIOTHH MeHee
WedKie, yueM B KOHTPACTHBIX 30HAX, H COCTABJAFIOT OT 5 1o 40%0. = =
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B mécroposkienusx, copMHUPOBaBIIHXCS Ha GOJDBLIMX TJ1yOHH

faucnepcus NpoObl 30/1I0THH, KaK NMPaBHJ/0, KoJebJseTcss B npeneaax
15%0. Bosiee sHauuTesbHBle uaMenedusa (10 50%,) 3apuKCHPOBaHbI
pPa3JMUYHBIX YYACTKOB KPYNHBIX CAMOPOJKOB, a TaKXKe, B OTJAeJbHBIX Cll
yasX, B MEJKHX CAMOPOJKAaX B yyaCTKaX, 3aKJIOUEHHBIX B pa3JuuH
MHHEpaJbHOU cpelle: npoba 870 B rasenure u 920 B KBapiie. i
B nocsennee BpeMs 3JeKTPOHHO30HOBEIE aHAJAU3EI TO3BOJNHAH OO
JleTaJbHO U3YUYHTh HEOJHOPOAHOCTH pacnpeeseHud cepedpa B caMmope
Hom 3oJi0Te. H. B. TlerpoBckas (1973) npuilzia K BHIBOLY, UYTO BHICOF
cepebpHCTOE 30J10TO MeTacTaOMJILHO H COCTAaB HH3KOMNPOOHOTO 30JI€
H3MeHsIcsl Bo BpeMeHHd. OHa npeAnoJaraer, 4To 30J0TO MOTJIO KPHCT!
JIM30BATLCHA KaK OTHOCHTEJIbHO TOMOreHHbIH MUHepaJ; 3aTeM NPOUCXO]
JIO B OCHOBHOM JAu(PY3HOHHOe mepepacnpepeenue cepedpa, 4acTo |
[IPOBOKaBIIeecss pacnagoM TBepAbIX pacTBopoB. Ha ocHOBaHHHU al
JM3a BCTPEYAEMOCTH 30JI0Ta Pas3JIHuHOi NpoObl CAeJaHO 3aKJIOueH
UYTO HauboJiee yCTOMYHUBBIM YJIEHOM THIIOTETHYECKOTO psifa HHTEPMETé
JUYECKHX COeAMHEHHH MO0JIZKHO OBITh 30J10TO ¢ npo6oit 790 (AuAg).
CyuiecTBOBatne oOWMPHOro psja HHTEPMETANJHYECKHX coenul
nuH, npeanosarasiiuxces I'. b. Byccenro (G. B. Boussingault, 1951 1
CYHTAETCs] MaJIOBEPOSTHBIM. 30J0TO, npob6a KOTOPOTo MNPeBHILIAET 7.
OTHOCHTCS K H3MEHEHHOU MOJAHPHUKALNY, MOTEePSIBIIEH CBepPX H30BITO

JuiflesieHdss HanboJiee HH3KONPOOHOro 30/10Ta TaKxXKe MOTYT Ipel-
L UBIATE coboll pANl yeTKO OrpaHMUYEHHBIX 0060COOJEeHHH, H30JHPOBAH-
WX UJH B BHJEe B3aUMHBIX cpactaHud, OLHAKO cOCTaB HX JaJieK OT CTe-
dlomerpuueckoro (mpoba 500—600) uau Ke MoKeT COOTBETCTBOBATD
pisam ¢ mpeobaamganuem cepebpa (manpumep, AuAg;). BosMoKHOCTD
VIIICCTBOBAHUSI HHTEPMETAJNJINYCCKOro COCAUHEeHHs TaKoro cocraBa Io-
viinnia H. B. Tpym-I'pxkumaiiao (1956). Takum o6pasom, npeacraBJsier-
) BCPOSITHBIM CYILIECTBOBAHHE HHTEPMETAJIMUECKHX COCHHEHHH psAa
BIOTO — Cep66p0.

Onnako 0. C. bepMaHoM ¢ NOMOLLbIO 3JEKTPOHHOIO MHKpOaHaJ/H-
Wiopa Ha cyOBYJKAaHHUECKHX 30J0TO-CepeOPSAHBIX MECTOPOXKIAEHHUAX
(U IAHOBJIEHO TIPHCYTCTBHE HEMPEPBIBHOTO pAjia 30J0TO-CepeOpPAHBIX MH-
depasion, cogepxkamux 0—1009% Ag u 1,6—98,09% Au. Ilo-Buaumomy,
W LIBHCUMOCTH OT (DU3UKO-XUMHUECKHUX YCJAOBHH KPHCTANNH3AUHHA COCTAB
i¢)JIOTO pacTBOpa 30JI0TO — Ccepebpo MOXKET BapbHpPOBATH NpaKTHYe-
‘it Oe3 orpannuenuii. Ho B mpouecce nepekpucraaindalid U €CTeCT-
WIIOrO  CTapeHHsl CTPYKTypa CaMOPOJHOIO 30J10Ta CTaOHIHN3YeTCs M
‘uiraB ero npubauKaeTcd K CTEXHOMETPHUYECKOMY COCTaBy HHTEpMe-
LJIHUECKHUX COeIMHEHHH 30J10Ta C cepebpoM.

dopMa BXOXKJIeHHsT TOHKHX NpHUMecedl B 30J10TO TpeOyeT HaJjbHEH-

ro uacTh cepebpa, Gosee POUHO CBA3AHHOTO ¢ KPHCTALIHICCKON CTP oo n3yuenus. B psize cayyaeB noJIMMOJAJbHBIH XapaKTep UX pacrnpe-
LTS DN j TR T HOH reHepanuu MoXKeT YKa3blBaTh HA MOJHI€HHOCTD
Typoil 3oJq0Ta. HuU3KonpoOHOe 30J10TO COAEPXKHT 3aMeTHOe KOJHYeC! oot i OHE g H{gHH CHTOB-TIDAMECeH B

H30bITOYHOrO cepedpa, HaxoAalLerocss B BUAe TBEPAOro pacTBopa. R 111 BHOR BRRESSE. MRELR M FRAD = O P
K. B. Kucrepos Ha 0CHOBaHHH aHaJju3a BCTPEUAEMOCTH 30J10Ta P fiiiore (3a HCKMOUEHHeM Cepebpa) H3Y4aiHCh aBTOPOM IO De3yJIbTa-
S ﬁpoﬁm B POCCHINAX MPHUILIES K 3aK/II0USHHIO, YTO a——— {iM MHKPOCHEKTpaJbHBIX aHaJau30B, BbMOJHeHHBIX WM. Il. JlaHuesniMm.
HHTEpMeTaJJIHUeCKHe COEIUHEHHsT 30J10Ta BblileﬂéHHble I'. B. Bycel fltoro npoaHasHpoBaHo cBhime 400 06pasuoB 3o/10Ta K3 Oosee ueM
: - 2l DIE 1) 911/JOreHHBIX MECTOPOKJAEeHUI U PYLONPOSABJICHUH, CPOPMHUPOBABILIHX-

JUIE MeCTOPOXKJIeHUH AMEPHKAaHCKOTOo KOHTHHEHTa, MOTIYT peaJsbHO
111eCTBOBATb. -.

Marepuannl aBTopa NOKasbIBAIOT, 4TO NMpeAcTaBIeHusa o dase Aug
Kak HaubOoJiee yCTOMUUBOM, KOHEYHOM (B YCJOBHSX €CTECTBEHHOIO €

"0 Il PA3HBIX YCJIOBHSAX, B YaCTHOCTH Ha Pa3HBIX IJ1yOHHAX.
10 Bcex aHaJu3UpNBaBIIHXCA oOpasiax, Kpome KOJHUCCTBEHHOTrO
S LeICHEST MBLEbAKA, CYPBMBI, TeJypa, MeJId, CBUHILA, JKene3a, Cnek-

PEHHS1) HHTEPMETALIHIECKOM COEIHHEHHH 30J10Ta ¢ Cepe6poM MOLTE {0l pAMMBL OBIJIM TaKKe TOJYKOJHYECTBEHHO paclindpoBanbl (110 3Ta-
JKIAIOTCS MHOTOYHCJAEHHBIMH HAOMIOLCHUSIMHA. B MeCTOII))O}Kp,[LeHHHX 6 JUlIM A 30J10TO-cepeOpsHBIX OCHOBAX) Ha BUCMYT, 0JI0BO, BOJIbpaMm,
: : s ) B e ' , MHI, TepMAHHHA,
WIUX H CPpeAHNX raybun 307010 npoOul 790 (u 6au3KOH K Hell) Xxapaki | ?:‘tﬂtf:;"{ KoOaabT, Maprauelu, XpoM, THUTaH, UUHK, KaIMHH, rep
: i J _

HO AJd HauOoJiee NMO3AHHX CTAAHN H 3TAIOB PYAOOTIONKEHHS HJIH

? | OBC AJIU3bl, Hec * JeHHOe KOJHYECTBO
OJIHOCTAJIMHHBIX KOMILJIEKCOB, He IOABEPraBIIMXCS HHTPAMHHEDaJIl | [poBCACHHBIC AHATM3BI, HECMOTPSI Ha HX OrpaHHueHHOE K *

« JNIOT F : -
UHOHNHIM wAW MOCTPYAbM BodaciicTBuAM, CaiaGo Meramopdusonasfii il I1V/110T 1METHTD HEKOTOpHIE 3aKOHOMEDHOCTH B U3MEHCNHI COCTaBa
4 DA DR AE - =
30/10TO0 NPHONHIKAETCT K CTEXHOMETPHUECKOMY COCTaBY COeIHHE] EERWACD K aHHsT 3JEMEHTOB-TIP H B CaAMOPOJL pyx,
BRunanIIuxes Ha pa3anyHod raybuHe. HacrtoTa HaxXoXKAeHUs psa 3Je-

AuzAg (okono 15% Ag), a npoba 30s0Ta ¢ 6oJee YeTKUMH MPHU3HAKS
nepekpucranaudannu cocrabuaser 900—920 (AusAg—AugAg). Ha |
Hell, Jisi IJiyOOKO NepeKPHCTaNJH30BAHHOIO 30/0Ta THINHYHA TP
940—960 (AusAg—AuAgQ). |

Jlng 61M3n0oBEPXHOCTHBIX MECTOPOIKAEHHH CO CPaBHUTEJNBHO BHICO
NPOOHBIM 30JI0TOM XapaKTePHHl Te K€ 3aKOHOMEPHOCTH. B MecTopoK

Sl 1 cojlepXKaHue OCHOBHBIX MpUMeCeH B 30J10T€ MECTOPOXKIECHHH H
W 0IpOYIBJICHUR pas3JiHyHOM rayOWHBl npuHBeleHa B Tabnuumax 2 u 3.
P MoTpeHe HMEIOIIUXCST TaHHBIX MO3BOJISIET CLENaTh CJACAYIOLIHE BbI-
Sl (K ponpocy o pacnpeziesleHHH 3JeMeHTOB-IpuMecei..., 1971).

‘HieJio s/eMeHTOB-TIpAMeceil B caMOPOJHOM 30JI0T€ BO3PacTaer Io

HHAX ¢ DoJiee CepeﬁpHCTmM 30/I0TOM U3 BO3MOKHBLIX HHTEPMETAJI 5 E‘“ Hepexoda OT PpVyA, CbepMHpOBHBU_IHXCH Ha OOJIbIINX FJTYGIiHElX, K
o . o L uM OansnoBepxHocTHOTO rene3nca. CofepXKanusi GOJNBbIIHHCTBA NPH-
;zpé?lg;:e}':‘?: 6300ﬂﬂec?’f‘:)ﬂ I;I;%%ilp?;g p%ggj:;;;ﬂABUAg gngﬁﬁi 6e50) » B %l HOApACTAIOT B TOH 2Ke IOCJeL0BATeIbHOCTH. _

B TIpefesax 30J10THH TOABKO 060C0G/IeHH’S (Henplzmﬁﬂbﬂoyﬁ Eipc? i{ﬂb?--. Hiactora maxoxueHHs TpHMeceH, 3a HCKIIOUCHHEM MeiH H TH-
B BHJE 30H). _ ' P 0, T0KJKe  YBeJHUMBAeTCs B 30/10Te€  MeHee INTYGHHHBIX MeCTOPOX-

| WEH
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Tadbauna f

“Yactora BCTpEYAEMOCTH JEMEHTOB-NpHMECEeH B CAMOPOAHOM 30Ji0T€ H3 PYA,
chOpMHPOBABIIMXCA HAa Pa3JHYHbIX rayOHHAaX (B NMPOUEHTAX K YHCaY
NPOAHAJH3UPOBAHHBIX 06pa3LoOB MO KaXI0# rpynmne)

Yacrora BcTpeyaeMOCTH., %

['aybuHa
{MPMS}EEBMHH Fe |Ca | Bb As | Sb | Te Zn | Bi| Ti| Ni|Co|Mn|Cr Sil
Maanas 100l 851 92 | 31 | 62| 8| 39 | 47 | 31 | 23| 8 62| 8 ":
Cpennss 100] 82 | 82 | 26 | 52| 7 | 15| 33| 44 | 11| 4 | 26] 23] =
Bouspias 100}100 ! 69 | 13 | — | — | — | 13|69 | 6]— | 6 —| *

Kone6GaHua coaep»XaHMii 2JeMEHTOB-TIPpUMECeH B CAMOPOJHOM 30JI0T€ H3 pPYyA,

BT -

L e e T T S ey, i T SR =

Conepxanue, % K

[Caybuua __I
d’DPuHPI?;;HHﬂ 1/ | ¥ ‘ v z &
|
Nt bt 0,003—0,3 0,006 —1 I_(_)_.OO_Q—O.I 0,005—0,1 | 0,002—0,2
0,01—0,2 0,02—0,6 | 0,002—006 |0,005-0,05 | 0,006—004
| |
Cpennss 0,001-0,3 | 0,006—0,6 |0,002-0,04 | 0,008—0,2 0,001—0,2"
0,01—0,03 | 0,006—001 [0,002—0003 | 0,05-008 |0,003—0,0
0,001—0,1 | 0,006-0,1 |0,002—006 |0,002—0,003 '
boJapuias s st el el e
0,006—0,03 0,03 0,002 - L
: 4

[TpuMeuanue. B uHcaurene — MHHHMaJbHOE U MaKCHMaJbHOe coAepiKanue, B 3HaMeHaTEJ/E =

OTMeueHHble 3aKOHOMEPHOCTH MOTYT ObITb BBI3BAaHbI JABYyMS NPHYH
HAMHU: ;
1) nuddysueii 30MOpOHBIX U MEXaHHYECKHX NPHMeECEeH H3 30J/10T
NpH ero mepeKpUCTaJJH3allud NMPH BBICOKHX TeMmeparypax (MowuceeH
Ko, 1965; 1966; Hukonaaesa, 1967);

2) 0OoJee CJOKHBIM COCTaBOM OJIM3IOBEPXHOCTHBIX PYM, IpeACTaB
NSOIUX co00i 0OBIYHO TeJJeCcKoNMpoBauHble 0OpasoBaHus, GopMHPOBA
HHe KOTOPHIX OBLIO PACTSHYTO BO BPEMEHH; 3TO 00YCJOBJIUBAET Pa3H(
oOpa3ue MHCNEPCHBIX MHHEPaJbHBIX BK/AIOUCHHI B 30JI0T€, H BO3MOZKH(
H30MOPQPHBIX IPUMeECeH, HMEIONIUX pa3/HUHbIe (POPMbI MUTPALIHH H YCJI
BHSI BBIJEJIEHHS H3 PaCTBOPOB. | - -

CylIecTBYIOT 3/J€MeHTHl, B paBHO# (2KeJsie30) UJAU MOUTH PaBHOM CT
MeHdu (Medb M CBHHEI) IPHUCYUIHE 30JI0TYy BCeX TPYNI MeCTOPOXKAECHH

Cojlep:KaHue npHMeceid B caMOPOAHOM 30J/10T€ HEBEeJHKO H QOBIUH
He NpeBHIIAET B CyMMe COTHIX HJH JeCATHIX HoJel mpouenrta. Conel
KaHHe OTHAEJbHBIX 3JIEMEHTOB B 30JI0THHAX KOJeOJeTcss OT HNeCSATHUTD
CAYHBIX IO AECATHIX JoJell IPOLUeHTa, JHIIb B eIHHHYHBIX CAYYasaX KOJI

gecTBO Menu npesBbimaet 119%.
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J11s 30/0Ta U3 pyx, chopMHPOBABIIHXCSA Ha GOJABIINX TIYGHHAX, MO-
"TOSTHHBI IPHMECH MeIH M KeJse3a. HacTo BcTpeyaloTcess CBHHE U THTAH,
ITAYHTEJNbHO MeHee XapaKTepPHbl MBIIUbAK H BHCMYT. B He00JibIIOM KO-
liecTBe 00pas3loOB OTMEUeHBl HHKeJb, MapraHen H Tesyp. THOHHHDI
11110oJsiee HU3KHE CcoIepzKaHHs MBIIIbSKA, CBHHIA, rKeJjge3a, THTAHa |
hoJice HHU3KHE, YeM B MECTOPOXKIEHHSIX CpeJHUX rayOHH, comaeprKaHusl
iiemyrta. Comeprkaius Tesaypa B 30J0Te HEKOTOPBIX MHHEPaJdbHBIX TH-
10B MECTOPOKJACHHIT JIOCTHralT 3HAYHTeNbHOIH BeauuuHusl (0,3, u 6o-
ee). |

B 30J10Te U3 PYA, CPOPMHUPOBABIIUXCS HA CPEJHUX TViyOHHAX, eLHH-
(IBCHHAST NOCTOsSIHHASI NPHMeCh — KeJie30. Becbma XapakTepHbl IPHMECH
MCJLH M CBHHILA, B 3@METHOM 4YHCJIe 00pas3iloB BCTPCUCHBLI CYPbMd, THTAH,

Taoxunna.. 3
ChOPMHUPOBABIIMXCSI HA PASAUUHBLIX TAYyOUHAX
n;macce 30J10Ta r
Te Zn Bi l Ti l Mn
©0,02—0,1 | 0,0006—0,001 | | 0,0005—0,02
A 0,02 006 0,0006 0,001=0,007 5 '6005—0,003
. ~ 0,008—004 | 0,0006—0,006 | 0,001—003 | 0,0005- 0,094
RN 0,02—003 | 0.001—0,006 0,001 0,0005
0,0006—0,001 | 0,001—0,007
llo 0,3 s P ST T i 0,007

dproOnagauLee coaepKatne.

MICMYT, MBILIBAK, pexKe HabJM0MaduCh IIMHK, MapraHel, XpoM H B OT-
\IbHBIX oOpasuax Teanyp, repMaHuii. XapakTepHbl MOBBILIEHHbIE CO-
pKaHuA MENH.

B 30/10T¢ U3 GJM3NOBEPXHOCTHBIX MECTOPOXKJAECHHH TOCTOSIHHOI TIPH-
MOCDHIO ABJSIETCS 2KeJ1e30, MOYTH BCerja NPHCYTCTBYIOT CBHHeEL H Melb.
licro BeTpeuaroTes cypbMa, MapraHel, HECKOJbKO pezxke BUCMYVT, LIUHK
| MbIIBSIK. MeHee OOBIUHEL, UeM B IPYTHX FPYNIax MeCTOPOXKAEHHH, TH-
i1l 1 XpoM. 3HAuMTeJbHO Yalle, yeM B 00Jee rJIYOHHHBIX MECTOPOIKLe-
IDIX, OTMedeHbl HHKeslb U KoOaabt. OJI0BO YCTAHOBJIEHO TOJBKO B PyAax
AUIN3MTOBEPXHOCTHBIX MECTOPOXKAEHUH, HO, BO3MOXKHO, IPH YBEJHYECHUH
1I0Jla aHAJHU30B H paclIMPeHHHU KPyra U3YyUeHHBIX MECTOPOKIAEHHH 0J10-
b Oyner onpelleJieHo ¥ B pyJdax HHOTO TreHe3Hca.

13 30/10T€ U3 MECTOPOXKIAEHUH MaJblX IJIYOUH OTMEUEeHbl MaKCHMaJb-
Il KOHIleHTPallMu CypbMBbl, CBUHIIA, LUHKA, MapraHiia, TejJaypa U He-
LITOpOe CHUJKEHHUE COoepKaHui MBIlIbsIKa, BUCMYTa H THTaHa. B uccJae-
WlaHBIX oOpasnax 3040Ta U3 6JM3NOBEPXHOCTHLIX MECTODPOXKIEHHUI
- L 1iHoBJIeHBl TaKkzKe HanboJee BHICOKHE CoAepKaHusl MeAH, HO He UCKJIO-
W0, UTO 3T0 00OBsICHETCS] TeOXHMHYECKHMH OCOOEHHOCTSMH PYAHBIX
JUTHOHOB, 30J10TO KOTOPBIX aHa/u3upoBaJoch. [loBHIIIEHHBIE colepkKa-
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Hug Teaaypa (1o 0,3%) BcTpeueHBl KakK B 30/10Te€ MECTOPOKIACHHH 6J/1H3
ITOBEPXHOCTHBIX, TaK U IJIYOUHHBIX. |

Taxk Kak cocraB u comepKaHue npuMeceil B 30J10Te BO MHOTOM onpe
JeNIAI0TCA r€OXUMHUYCCKHMH OCOOEHHOCTSIMH  METaJlJIOTeHHUECKHX PO
BUHIHMA M OTAEJNBHbIX MECTOPOKIAEHHUH, OOJbIIOH HHTEpPeC NpeiacTaBJse
CpaBHEHHe COCTaBa, COAEPXKAHHUA M paclpeleseHHs] 3JEMEHTOB-TIPHME
CeH B 30JI0TE€ U3 PYA, CPOPMHUPOBABUINUXCA Ha Pa3JHUYHBIX myﬁuﬂax
npeaesax OJHUX U TeX Ke 30JI0TOHOCHBIX obOJsacTteldl. K coxkanenuio, 1
MoA0OHOro COMOCTABJAECHHSI Mbl pacroJaraeM He3HaYHUTeJbHBIM Ma*rep 1§
aJIOM. r

B onnoii n3 30/10TOHOCHBIX NPOBHHIHA Ha0/II0a/0Ch CYIIeCTBEHHO

pasinyne B COACPIKAHMAX 3/1eMEHTOB-IPHMECEH B 30J0Te MECTOIJ();K;I,
HHI pasauuHoi rayOounsl (tabJ. 4).

Tabauma #

Conepikanue 3JeMEHTOB-IIPUMECEH B CAMOPOJHOM 30JI0T€ W3 MECTOPOKINEHHH
pPasaUYHOU TrAYOHHBI ABYX CTPYKTYPHO-METANJIOTEHHYECKHUX 30H

.

_—

Conepxauue, %
Faybouna dopmupo- q”‘”“{ -
g BaHUS DY H“;_‘gﬁ“ Cu I X - i o
™ | |

I boapmass u cpen- '
B . w4 il 28 1 D0ESY 0,0117 | 0,0006 | 0,0056 { 0,008
(4T T M A 19 | 0,0024 0,0273 | 0,00008f 0,0595 | 0,02 ]
| | ! 3
I~ 1Cpelaag; ', L0 18 l 0,0158 0,1827 | 0,0014 | 0,0134 | 0,005
Manaas J'. .+4.4 10 [0,2760 0,00634 | 0,0344 | 0,0518 | 0,047

[Ipumeuyanue Copepzkanue BBIYHC/IEHO IO (opMyJse MaKCHMaJbHOIO npaﬁﬂﬂno,uﬂtiﬂﬂ,

B MecTopoKICHUSIX U PYAONPOSBIAECHUAX OOJBIUUX U CPeIHHX I
OHMH B mpeesax OJHOH U3 CTPYKTYPHO-METaJJOTeHHUECKHX 30H yKa3al
HOM IIPOBHHLUHM CpeoHHEe COoJepxKaHUd B 30JI0T€ BUCMYTa U MeAH H
[MOPSIIOK BBILIE, & CBUHIIA U CYPbMBI Ha MOPAJJLOK HHUXKE, YEM B 30J10TE H
MECTOPOKIAEHUH NMPEANOJJOKUTEJbHO MaJablX IAyouH. Pasnuuusa B cpel
HUX COJMEPXKAaHUAX MBIIUbSKA HECYIIeCTBEHHBI. B TO ke BpeMs KOJIHYI
CTBO MBIIIbSIKA B 30JI0TE€ PE3KO KoJaebJeTcss B MeCTOPOKIAeHUAX, choj
MHUPOBABINUXCSA HA OJNU3KHX TIJyOUHAX, HO B paHOHAX C HEOAHHAKOBGC
MHTEHCHBHOCTbHIO MbIIIBAKOBOH MHUHEpaJiu3alluu. -
B cocemHeill CTPYKTYPHO-MeTaJIOTEHHYECKOH 30He B OJH3MOBCPXH
CTHBIX MECTOPOXKJAEHHAX cpedHue colepzKaHud B 30J0T€ CYPbMBI, MeJ
BUCMYyTa, CBHHIIA CYILILECTBEHHO BBIIIE, a MBIIUbAKA HHXKE 10 CpaBHEHE
C 30JJOTOM B MECTODPOIKACHHUAX CPEAHUX U IePeXOJHBIX K MaJbiM 11y OH
Takum oOpasoMm, /s paccMaTpuBaeMOH INPOBUHIIUM TOBBIIIEHHBIC €
NepXKaHusg CYpbMbl H CBHHILA B 30Ji0Te SBJSIOTCA TUHINOMOPGMHBIMH I
OJIM3MOBEPXHOCTHBIX MECTOPONKIAECHHUH; COAEPKAaHUA MEAU H MbILIbAK
ONPeNesAIOTCS TeOXUMHUECKUMH OCOOEHHOCTAMU PYIAHBIX TOJEN.
IInst MeCTOPOKAEHUH cpeAHUX IAYOHUH B Ipejesax pa3HblX c:prKTy

40

I10-MeTaMJIOTeHHUECKHUX 30H, KaK U Ji MeCTOPOXKACHUHN OJH3TOBEPXHO-
CTHBIX, pacnpefesieHUs coJepKaHUH 3JCMEHTOB-IIpUMeceli BechMma
DJIN3KH, a AJst MeCTOPOXKAeHUH pas3JUuyHON rJyOHHbBl B npeaeaax oLHOili

OHpl CYHIeCTBEHHO Pa3/JHYuYalOTCdad IIO BCJAHYHHE H 3HAKY EICHMM@TPH”
(pnc. 13).

Jlniss 30J0Ta MECTOPOXKAEHHUH
I1PCANOMOXKHUTEJNBHO MaJbIX TJyOHH
| [peaesiax NMepBOd 30HBI YCTAHOB-
ICHa OTpULATebHAS JUHEHHAS KOP-
DCJISIIASL  COAEPIKaHUM CYpbMBI U
MbIIUbAKA; B MECTOPOXKIACHUSAX Cpe/l-
X rayOuH Takasg CBS3b OTCYTCT-
NYyeT. |

Takum oOpasowm, rlet:’)HHa dop-
MIIDOBAHHS MECTOPOKAEHUH, Kak
1 BeCTHO, HauboJiee CYLIECTBEHHO
WIHSTIOILAs Ha TePMOJAHHAMHUUECKHE
YCJIOBUSI PYHAOOTJ/IOKEHUSA, BO MHO-
'OM ompezieisieT 0COOEHHOCTH CTPYK- 1 ’
'YpBl ¥ cOCTaBa 30JI10TaA. L e --..._,‘_‘_——-/\

B pomoJHeHHe K paHee U3BECT- M{?; '""‘"*n__..__ o
LM U3MEHEHHSIM 3THX o0cobeHHOo- 00005 0002 [!"Wﬁﬁf 0&2 ﬂ(}f ﬂ/ gz
Creil 1o Mepe YMeHbIIeHUS IJ1yOUHBI Lodeppcanve 5b, %
popMHpOBaHUS OPYACHEHUS OTMeYe-
il pa3BUTHE MEJKOH 3€pHHCTOCTH
‘peid 30J0Ta  OJIU3NMOBEPXHOCTHHIX
MCCTOPOKIEHUM B OCHOBHOM 32 CUeT
epeKpHCTaMJHu3auun; OoJjee yme-
HelHHoe, yeM MpeACTaBAsI0Ch MPexK-
I, JIBOUHHKOBaHHUe 3epeH 30J10Ta B
MECTOPOIKIEHUAX Pa3JHIHON IIyOu-
Ibl; IPOSIBJIEHHE YeTKOH 30HAJBHOCTH y 30/10Ta He Bhlle 780 npoOnl, He-
1ol — ue oilre 830 nmpoObl; yBeJHUEHHE HA TOPSIAOK BBIOOPOUHOH
1icIepCcHH coaepKaHui cepebpa B 30J10Te MAJOrJIYOUHHBIX MECTOPOXK-
1e11A; Bo3pacTaHHe YyHc/a 30J0TO-cepeOdpAHbIX (pas3, BHIACASABUIHXCS B
(OcTaBe NMPOAYKTHBHOH acCOUMALlHM HA Pa3HBIX CTYNEHSAX MUHEpPaJbHO-
() PABHOBECHSI; yBeJuUyeHHe Habopa 3/1eMeHTOB-IPUMECEH B 30JI0T€ O/1-
H01I'0 MECTOPOZKIEHHSI U BO3pacTaHHe UX CONeprKaHuH.

s e
Yacmoma Gempeyaemnacini, 7o
5

Puc. 13. KpuBble pacnpenejeHHs coaep-

MaHui Sb B camMOpONHOM 30JI0T€ M3

cpepHernyoOMHHBIX MW cyOByJakKaHuye-

CKMX MECTODOXJIEHUH, pacnonoKeH-

HBIX B JIBYX pPa3JIMYHBIX CTPYKTYPHO-

MeTaJaJo-reHn4ecKknux 3oHax CpenHein
A3uu:

/] — B MECTOPOXKJAEHHIX CpEeAHHX Iay-
OuH; 2 — B MECTOPOXKAEeHHUAX OaAH3INO-
BEPXHOCTHBIX

[IPU3HAKH CTALUHXHOCTH OPYJILIEHEHUS

‘lem OoJiee C/IOKHBIM — MHOTO3TAnHbLIM HJAH MHOIOCTAAHUHBIM ——
HL10 opMHpPOBaHHE 30JI0THIX PYJL, TeM OoJsiee MHOTOKPATHBIM H Pa3Ho-
WOpPA3HBIM BO3JIGHCTBUSAM MMOJABEPraJoch camMopojHoe 30/10T0. lloBhilie-
Uil B HauaJie KaxKJA0oHd HOBOM CTajHH TeMmnepaTrypbl pyaooOpas3youiux
PHCTBOPOB, HECYUIUX HOBBIE MOPIHH 30/10TA HJAH HE30JOTOHOCHBIX, CIIO-
‘110110 BBI3BATh NEPEKPHUCTANIN3ALHUI0O OTHOCUTENBHO KPYIHBIX U JI€3HUH-
(I pAIMI0 U PacTBOPeHHe MHUCIEPCHBIX yacTHi, 3oJi0oTa. [lepecTpoiika
CIPYKTYPHOTO IJIaHA TEPPUTOPHHU 0OyCJIOBJINBaJa MeXaHHUeCKHe Halpsi-
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KEHHS, a MPOsiBJEHHSI HHTPAPYAHOr0 MarmMaTtusMa — TepMHUECKHEe BO3+
JEHCTBUSA Ha 3040TO. Bce 3To NpUBOAHIO K YACTHYHOH HJU MOJHOH e«
PEKPUCTANIU3AIUN U TEePeOTJOKEHHUI0 PaHHEro 30JI0Ta U BBIJACJCHUIO
00.ice MO3THIX ero reHeparui. 1

Oobuiass 3aKOHOMEPHOCTb NIPH MHOTOCTAAHIHOM (hOPMHUPOBAHUU OPV-.
ACHCHHSI — BO3pacTaHue 4yucaa 000COO0JeHHBIX (a3 TBEPABIX PacTBO-
POB H/IH HHTEPMETAMIMIECKUX COEIHHEHHH psga 30J0TO — cepedpo,
Pa3IH4YalOIIUXCAd BPEMeHEM OTJOXKEHHUS M3 PacTBOPOB M, BO3MOXKHO, B
OTACJIBHBIX CJayyasiX reHe3ucoM (rHAPOTEePMaJIbHBIM H, NMPEIANOJI0XH~
TeJIbHO, MeTaMOP(OreHHbIM ), pasmepaMu, GopMoii, CTPYKTYPOil, cocTa«
BOM BBIJIeJIEHHH M YCJAOBHUSAMH JOKAJAU3aluu B pyaax. OTHeCTH pasHO-
BO3PacTHOE 30JI0TO K OTHOM HJIH PA3JIMYHBIM CTAdHSIM OPYAEHEHHS MOXK-

HO TOJILKO, VUUTBIBasg BCE€ FeOJIOrO-CTPYKTYPHBIE H MHHEpPaJIOTUUECKHE
JLdHHDBIEC, I

|

lIupoko pacnpocTpaneHo

. B MECTOpPOXKIEHHAX pa3aud-
- HBIX (dopMalui ONHUCAaHHOE
H. B. Ilerposckon (1973) #
JIPYTrHMH TOHKOJIUCIIEPCHOE
30JI0TO PaHHE! NMPOAYKTHUBHO
CTaIUH H TIPEHMVYIIEeCTBEHHO
0oJiee KpPYIHOE 30J10TO, CBSI<
3aHHOE C MO3JHeH MoJIuMeTall
JINUECKOH craauen. Kag
OTMEeYaeTcseT MHOTUMH HCCJIe=
JIOBATeJAMH, B MecTax Iepe-
CEUEHHUS IIPOKHUJIKAMHU, CJO-
>)KEHHBIMH MHHEepaJbHBIM KOM-
JIEKCOM 3TOH CTaJHH, yyacT=
KOB C paHHeH 30J0TOHOCHOMH
MHUHepaJin3annen HabOJMOIaeT-
cs oOorallleHue pyna 30J0TOM.
UeTKue BpeMeHHBLIE KPHUTEpPHUHU
ylaeTcsl TMOJYYUTh NpH Hab:
JIONEHUSAX HaJl cCPOCTKaMHU 30
JIOTA PAa3JUYHBIX TeHepalluH,

OnucaHHLle B3aHMOOTHOIIEHHSI 30JI0Ta PAa3JHUYHBIX IeHepalui Has
OJIIOIaTUCh aBTOPOM B pyJAax MeCTOPOXKJAEHHH pas3JHUHOH ryyOHHBI
psae 30JI0TOHOCHBIX IIPOBUHILHH.

B 06/iH3110BEPXHOCTHBIX 30JI0TO-CePeOPSIHBIX MECTOPOIKIACHUSAX 00J6
no3jHee 30JI0TO 4acTo Hapacraer 0e3 IPH3HAKOB KOPPO3HOHHBIX B3aH
MOOTHOILIIEHHH HA paHHee, NPUMBbIKAeT K HeMY HJH 00pa3yeTr CIJIOUIHbI
NpepBIBUCTHIe 30HLI. PaHHee 30J10TO IpH 3TOM OOBIYHO HCHBITHIBAET uac
THUYHYIO NIEePEKPHUCTANIU3AIHIO: OHO B TOH HJH MHOH CTEIeHH YTpauuBae!
NepBHYHOEe 30HAJIbHOE. cTPOeHHe, npuobperaeT NSTHUCTYIO IeTeporeH
HYIO CTPYKTYPY; B pe3yJabTaTe paciaja TBepJA0ro pacTBopa B HEM Hepe]
KO MosiBJSI0OTCA 000c0o0Jienuss nHOH (pas3nl, 0OBIYHO BeCbMa BBICOKONPOO:
HOU, — KalJeBHIHble, NeHIPUTOBHIAHLIE, YIJI0BaThie HENpPaBHJBLHHIEC (
U3BUJAUCTBIMH rpaHuniaMu (puc. 14). |

Puc. 14. O6pacraHue paHHero 30J0Ta nNo3aHum. PaH-
HEee 30JI0TO YTPATHJIC 30HAJHHOCTh;, B HEM MNOSABHJIHCE
BHICOKONpPOOHBIE BbigeaeHuda. MOHTHPOBaHHBIH aH-
waug, nporpasieHHbli pactBopom Cr,O, B HCI.

¥Bea. 300.
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B pynonposiBieHusIX GOJBIINX TJYyOHH 30JI0TO MO KOHTAKTaM ¢ OoJiee
103JHHM 30JI0TOM OOHapyzKHBaeT HEOJAHOPOJHOE NMATHHCTOC CTPOCHHE;
IBOMHHAKH B HEM paclIenasiioTcs (¢M. puc. 3). .

[Tosguee 30/10TO B MECTOPOKAEHUAX PA3INUHON I'J1yOHHBI TAKZKE BbI-
1CJISIETCST TI0 MeXK3€PHOBBIM IPOMEKYTKaM B JE3HUHTEIrPHPOBAHHOM paH-
1M 30J10T€ WM Koppoaupyer ero (cMm. pucyHku 2, 10). ITosanee 3070T0
10JIHOCTBIO BHIMOJIHSIET MEXK3EePHOBbIE IIPOMEXKYTKH B MeTaMOP(pU30BaH-
lOM 30JI0TE€ HJH BBIAEJSETCS 1Mo rpaHullaM 3epeH B BHJe MEJKHX KallJje-
WHJIHBIX H IVIEHOYHBIX 000c00JieHHH. 3aKOHOMEpHOe H3MEeHEHHE B CO-
‘TaBe 3JEMEHTOB-IpuUMecel (HampuMep, TNOBBIIEHHBIE COAEPIKAHUA
(VPbMBI, CBHHILA, PTYTH) Y PaHHEro 30J0Ta ¢ BKJIIOUEHUIMH OoJiee mo3,1-
I(CI'0 TIO3BOJISIET NPEANOJOXKHUTH, UTO IocJeJfHee TNPHUBHECEHO HOBBLIMHU
IOPIIUAMH PYJLOHOCHBIX PaCTBOPOB.

H. B. IlerpoBckasi (OcobGeHHOCTH CaMOPOAHOI0 30/0Ta..., 1971) mas
GO0 U3 OGJAH3MOBEPXHOCTHHIX MECTOPOXKIAEHHH cuuTaer HaunboJsee Be-
1OSITHBIM OOpasoBaHue MO3JAHEero HU3KOMPOOHOro 30J10Ta 3a CUET Mepe-
)1J102KeHUs LUCIIEPCHOro 30J10Ta B Ipolecce MeTaMophusma.

B npHpPOAHBIX YCJAOBHSIX, IIO-BHIUMOMY, MOTYT BCTPETHThCS 00a 3THX
cayuas. C mepeoTOKeHHeM JUCIEePCHOro 30J10Ta U BbIACJIEHHEM 30J10-
'l M3 HOBBIX MOPUHH 30JOTOPYAHBIX PACTBOPOB MOIKET OBIThH CBA3AHO M
nOpa3oBaHHe CIVIOIIHBIX H NPEPHIBHCTHIX KaeMOK Ha 30J0THHAX. O0pa-

'ande MO3JHUM 30JI0TOM PaHHEro 4acTo CONPOBOXKIAACTCSA KOPPOIHEI]
CJIeJJHEroO.

B paHHeM 30J10Te BLOJb KOHTAKTa ero ¢ 0oJiee MO3JAHAM 4aCTO obOpa-

VeTCst y3Kasi 30Ha MPOMEXKYTOYHOI0 COCTaBa ¢ paclJ/blBUaTOH BHYTPEH-
I 1 pe3KOH HapyKHOU IrpaHUuIlaMH,

[{a 6/1M3MIOBEPXHOCTHBIX MECTOPOKIAECHHAX 000/0UKa Ha HEKOTOPHIX
Wi /leJIEHHSAX 30J10Ta CIJIOLIHAS HJM NpephiBHCTadA, Oosiee BHICOKOMPOO-
191, deM 1leHTpanbHoe Aapo. Ee BHyTpeHHHe rpaHullbl pe3Kue, HEPOBHBIE,
| \BHJHCTBIe HWJU NpefcTaBadioT coO0M y3KHe B30HBI C TBIJIEBHAHBIMH
|IIIOYEHHSAMHM PYAHBIX MHHepaJsioB (cM. puc. 14). U,GHTpaJIbE{bIe JACTH
WjleJieHHi 0OBIUHO YTPAuWBaOT 30HAJBHYIO CTPYKTYPY, CBOHCTBEHHYIO
0JIOTY 3THX MecTopoXKJaeHHH. MHorna TpaB/ieHueM BBHIABASACTCS MEJKO-

Puc. 15. PequkTel 0OoJiee BBICOKONMPOOHOro paHHero 3omorta (/) n

nosaHeM (2). MOHTHPOBAHHBIH aHWIHG, NPOTPABIEHHBIH NAPCKOH
, BOAKOH. YBea. 50,
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3ePHHCTAs, ¢ 30HAJIBLHBIM CTPOCHHEM 3epeH CTPYKTypa BHeliHefi 000+
JTOUYKH. o

PacnpocTpaneHsl cJAyyad 3aMelleHHsl paHHero 3oj0Ta mo3AHAM. OT
paHHEero 30Ji0Ta OCTAIOTCSl PEeNUKTHI, OKPYXKEeHHbIe 30/710TOM C CYLIECTBEH=
HO MHOM NPoGoil 1 CTPYKTYpoil (pHc. 15). 3aMelenne HALT 10 ocaab1eHs
HBIM HalpaBJeHHsM — TpellHHaM, rpaHuuam 30H. B yuacTkax cOBMEILEs
HHUS Pa3HOBO3PaCTHOTO OpPyAeHeHHs HabdJloaeTcs TakxKe 30J10TO € NPO=
MeXKyTO4YHO# npoboit H cTpyKTypoi. OHO BCTpeueHO HenocpeACTBEHHO TG
KOHTAKTy 30JI0Ta PA3JHUHBIX reHepaluii 1 B BHAe 000CO0TCHHBIX BbI/LEs
neHui. Tak, Ha OAHOM H3 PYILONPOSABJCHHA B KBapLEBBIX KHJ/JIaX TPEs
obmamaer cpefHedepHucToe 3040To npobel 780—820; npoba Gosee paHs
Hero KPyMmHO3epHHCTOro 30JI0Ta ¢ NPH3HAKAMH IepPeKpHCTa N3 aIHH
890—920. ITo konrakry 3epen npoOsl 830 u 900 BcTpeueHbl 3epHa NPO=
611 865: cpeiHe- M KpynHo3depHHCTOE 30J10T0 NPoOnl 850—870 pa3snro
He TOJbKO B 3TOH 2KHJje, HO H HAa BCeM PYAHOM IOJIE. 4

Pacnpenesenne cepebpa B 30J10T€ OJHOU reHepalnH COOTBETCTBYEN
HOPMaJIbHOMY, Aucinepcusi poOsl HU3Kast. B BeiOOpKax ¢ laHHBIMH aHds
JIN30B 30JI0Ta HEeCKOJbLKHX reHepalfy HJAH pas3Horo reHesuca pacnpenes
neHue cepebpa OTKJAOHAETCS OT HOPMAJIbHOIO, & IHCIEP CHS npoObl BO3:

pacrtaeT (cMm. TabuJ. 4).
A. E. ®epcman (1939 r.) ykaspiBaJ Ha H3MeHeHHe COCTaBa 30JI0TE

B IIpollecce pyAOOTNOKEHHsI: YeM HHXKe TeMmIepartypa, npH KOTOPOH Has
YHHAeTCs BBILeJEHHe 30J10Ta, TeM Bbillle COJAEp:KaHHe B HeM cepeOpd
ITJIsi KaxKJI0ro KHJIBHOTO KOMILJIEKCA € 30JI0TOM HECKOJIbKHX TEHEp A1IHE
no3jaHee 30J0TO CTAHOBHUTCS 0GoJjiee BBICOKONPOOHBIM, 4YeM paHHee. |

CpaBHHTeJbHOE M3YuCHHEe cOCTaBa M BHYTPEHHEro CTPOECHHS 30J/I0TE
U3 MeCcTOpoKaeHHH, chopMHUPOBABIIUXCH B PA3JHUHBIX Ie0JOrHICCKHA
yCJIOBHSIX, TI03BOJIHJIO TIOATBEPAUTD HA psijie NIPUMEpOB 3aKOHOMEPHOCTH
ormeuennbie A. E. ®epemanom. Ognako HaOI01aauCh MHOTOYHC/TIEHHBI
nposiBJeHust ¥ obpartHoii 3aBucuMocTH. Tawm, riae yc/a1oBus GopMHPOBA
HUSL PYLHBIX TEJ H3MEHSIOTCS ¢ TeueHHeM BpeMeHH OT OoJee rJ1y OMHH B
K MeHee TJIYOHHHBIM, 00OBIUHO HAOJIOAAETCs TOHHIKEHHE npoObl 30J10 1
GoJee MO3AHUX TreHepalHi. ¥ |

[ToBhilleHHe NpoOBl 30J0Ta OT PAHHHX Cro reHepamdi K MO3JAHHA
NPOHCXOJHT MPEHMYIILECTBEHHO B MECTOPOKIEHHUAX GHHSHOBEPXHOCTHB
i runabuccajJbHBIX, peXke — B HEPEeXOAHBIX OT Me3a0HCCANbHBIX K ME
Hee rayOHHHBIM. DTa 3aKOHOMEPHOCTH NPUCYIA TOJBKO MECTOPOXKICHH
M C ITOBBIIICHHBIMH COJAEPIKaHUAMHU CYJAb(QHIOB, CBA3BIBAIOIHX YaCT
cepe6pa, H MeCTOPOK/AEHHAM C Pa3BUTHEM MO3AHHX, COAEPKALHX Tl
AYPH/BI, NPOAYKTHBHBIX ACCOLUHALHH, K Tessypuaam ObIBaeT PpUypOUE
HO HauboJee BHICOKONPOOHOE 30710TO. BHYTpH 0JlHON accolldaliii 1TPpocC
30J10T4 YacTo 3aBHCHUT OT MHHepaJsa-Xo3sHHa ¥ BO3pacraer B DAl
KBapll — CYJAb(MHABl — TEAJYPHIHL. u #

B y6oro- u MajaocyabGuAHBIX MECTOPOKIEHUAX PA3THIHON rayOuH
1po6a 30J10Td, KaK NPaBUJIO, TOHHKAETCA K KOHIY Mpolecca MHHEPaJIC
06pa3oBaHus MJAH H3MEHAETCH BO BpeMeHH He3aKOHOMEPHO, B 3aBHCHMC

CTH OT COCTaBa MHHePaJbHOH acCoLHalhH, ¢ KOTOPOU 30/0TO CBSI3aH(

€3 £
[Ipo6a 30J0Ta OJHOH TreHepalnd B 3HAUNTEJbHOM CTENEHH 3aBHCHT O

Bapualldii MHHepaJ/JbHOTO COCTaBa BMellalolleld CPelbl H YMEHbIIACTC
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W PALY KBapil — CYJbMUABI H TeJJYPULB — KBapi — cyﬂﬁdﬁmm. B me-
VTOPOZKACHHSIX, rae JopMUPOBaHUe OPYAeHEHHS NIPOTEKAJo B ABA 9Talld,
VJIOTO, CBsA3aHHOE CO BTOPBIM 3TaloM, OOBIYHO OoJiee HH3KOH NIPoOYI.
/10 MOXKeT OBITb CBSI3aHO He TOJBKO C H3MEeHEeHHEM OKHCJIHTEJAbHO-BOC-
CTAHOBHTE/AbHOM O0OCTAaHOBKH BO BpeMsl PYAOOTJIOKEHHUS H M3MEHEHHeM
‘OcTaBa pyfooOpasyoIiuX pacTBOPOB, HO H € YNOPSIAOYEHHEM CTPYKTY-
)bl PAHHErO 30J/10Ta U ylaJeHHeM U3 Hero cepebpa B npolecce HHTPaMH-
IepaJu3allMOHHON I1lepeKPHCTaIH3alHH.

l\oi}vmﬂe}{c H COJieprKaHue 3/1€MEHTOB-IIpUMeCceH B 30JI0Te Pa3JIHYHBIX
VA M LazKe 3TAIlOB PYJOOT/A0ZKEHHSI B MECTOPOXKACHUAX OOJBIIHX W
CPCAHHEX IViyOHH He BCErja UMelOT 3HauuMble oTJHuus. [Tocjennue o6biy-
10 3dKJIIOYal0TCA B IOABJIEHHH B 0oJiee MO3IHEM 30J10TE PSIfa 2J1eMEeHTOB,
VAPaKTEPHBIX /14 CYJAbQHAOB NOJHMETANJIOB, CyJab(ocosel, pexe TeJ-
IypunoB. Hanporus, B 6JH3NOBEPXHOCTHHIX MeCTOPOKAEHHIX 30J0TO

pa3JHUHBIX PeHepaunt, Kak MpaBu/o, OTIHYAETCS 110 COCTABY NpPHMeceil.

laM, Tie QOpMHPOBaHHe OpyAeHeHHs ObLIO JABYX3TANHLIM, pacnpejee-
e COACPAdHHM HEKOTOPBIX 3JIEMEHTOB, BXOASILIUX B 30JI0TO B BHIE

. ram gy ———

'OHKHX MHHEPAJIbHBIX IIPUMECEeH (CYPbMBI, CBHHIIA, MBIIIbSI Ka), H e TOJI-

R g ——T -

e e s

1HHAETCs1 HOPMaJibHOMY H JIOTHOPMAJIbHOMY 3aKOHaM, TaK KaK MPOHC-
‘O/ANT HCKYCCTBEHHOe OObeJHHEHHE JBYX Pa3/JHUHBIX paclpeneseHMil.
\puBas paclpeaeseHus B 3THX Cyyasx ABYMojaJjbHasi. B To xKe Bpems
pacnpeneseHHe TOHKHUX IpHMeced B 30JI10Te OTAeJbHO B3SITHIX GJIH3IO-
ICPXHOCTHBIX MECTOPOXKJAEHHH IEPBOTO M BTOPOTO 3TAaNoB NPHOJIHIKA-
¢TCs1 K HOPMaJIbHOMY H JIOTHOPMAaJIbHOMY 3aKOHAM H Pa3JIHU4aeTcs TOJ b-
K0 TI0 BHAKy aCHMMETPHH H BeJHUYHHE 3KcIlecca.

l'ak, ycTaHOBJIEHO, YTO B OJHO# M3 CTPYKTYPHO-METAaJJOreHHYECKHX

‘O 30JI0TOHOCHOM IPOBHMHIIMH pacnpelesieHHe CYPbMBI B 30J10Te GJIH3I0-
HCPXHOCTHBIX MECTOPOKACHHH COOTBETCTBEHHO MEPBOr0 H BTOPOTO 3Ta-

0B OPYAE€HEHHUsA JIOTHOPMAJIbHOE; aCHMMETPHS MOJOKHUTeJbHAS IJIS Me-
(TOPOKIEHHH IIEPBOrO 3Tala H OTPHILATEbHAS I/ MECTOPOIKACHH
jroporo sTana (cM. puc. 13). B nesom amas Bcex 6HM3MOBEPXHOCTHBIX
VCCTOPOXK/ICHUH 3TOM 30HBI pacnpefiesieHHe CYPbMBI B 30JI0Te JIOTHOP-
ViaJIbPHOMY 3aKOHY He NOJAUYHHSIeTCA. B MeCcTOpoXKIAeHHUsIX, TJe Ha OLHOM
yPOBHE B HACTOslliee BpeMsl COBMCUIEHO OpPYJieHeHHe, c(h)OpMHDPOBABIIIe-
(¢l IPEATIONIOKUTENbHO HA Pa3HbIX ryyOHHAX, 30JI0TO Pa3HBIX 3TAIOB
)ys1000pa3oBaHus TaK¥ke PasjHYaeTcs II0 COCTABY H COLEPIKAHUIO TOH-
(11X TpHMecei (TOsIBJIeHHE NMOBBIIIEHHBIX KOHILEHTPalluii CYPbMBI B Me-
e rJIyOHHHOM 30JI0TE U T. 11.).

30JI0TO Pa3JIHYHBIX reHepalyil, CBSI3aHHbIX ¢ Pa3HBIMH MHHEPaJbHBbI-
MiIaCcOlHallHsAMU B Ipejlesiax OJHOH CTaHH PYOOT/IONKEHHS, KaK mpa-
WIJIO, OT/IHYAeTCsl MeHee Pe3KO 1o CTPYKType H cocTaBy. OnHAKO B psfe
ciydaeB B OJIH3IOBEPXHOCTHBIX MECTOPOIKIAECHHSIX 3TH pasJinyusg BechbMa
llauMTe/IbHEL. TakK, Ha OJAHOM H3 30/10TO-CepeOPSIHBIX PYAONPOSIBJCHHIL
I pyAax OAHOCTAAHHHOIO ajayJ/sip-KBapLeBOro MHHEPAaJbHOTO KOMILIEK-
‘i BCTPEUEHDbl TPH YETKO PasrpaHH4YeHHbIe (Das3bl 30/10Ta (B MOPSAKE HX
\bIICTICHHST ) © KPYIIHO3eDHHCTOE W MOHOKPHCTAJbHOE 30JI10TO MpoOHl
h00—600, 6osee HuskonpobHoe (300—450) TOHKO30HAJBLHOE H 30J0TO
1PoOBL 735 ¢ HESICHO30HAJIbHEIM H HE30HAJbHLIM CTPOeHHEM. B IPOAYK-

[IIBHBIX accolHanusax Oosiee MO3AHEro rajeHUT-chanepHuT-KBapLeBOro
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MHHEDAJBHOr0 KOMILJIEKCA OTMEUeHO HECKOJIbKO 6oJiee paHHee He30Hall
Hoe mpo6nl 770 n Buicokocepebpuctoe (2500—600) soHa/ bHOE 30JOTA

Haxe B 0lHOIl MUHepaJbHOH acCOIHAIMU COCTAB U CTPYKTYypa BBIAE
JT€HUH 30J10Ta, OTJaraBlierocsd Ha pasHbIX CTYIeHAX MHHepaJ/JbHOro pal

HOBECHS, MOTYT Pe3KO OTJIHYAThCSI. -
Brinie ynoMmuHa och 0 MOHHXKEHHU NPOOLI U MOSIBJACHHH MNPH3HAKOI [

30HAJBHOTO CTPOEHHsI Y 30J0Ta H3 MECTOPONKIEHHH Oo/bIIKX rJryOHil

o Mepe yaaJeHHs OT PYAOKOHTPOJHPYIOMIHX CTPYKTYP. ,.
' | A. H. Hekpacosoin (Hex

pacosa, Llloxop, 1974) ycTe
HOBJIEHO Ha OJHOM H3 OJIH3s
MTOBEPXHOCTHBIX MECTOPOXKAE
HUHA IIPUCYTCTBHE CAMOPOJAHOLE
30J10Ta W KIOCTeJlTa ¢ Colep
xxanuem cepebpa 37—41, 60
84/% wu mnoOKaszaHO, 4TO BBHICO!
Kasl Jucrnepcus npoObl 30J10Td
oOycJoBJeHa MPUCYTCTBHEM I
BLIOOpKAX TpeX YyKa3aHHBIA
pPa3HOBHIHOCTEH ero BblJeJie
nuit  (puc. 16). HurepecHo

1
|

|
|
|
|

4TO TaKoe pe3Koe 000C00JIE:
HHe 30J10TO-cepeOpAHbIX (ak
HabJstojaeTcss B OTHOCHTEJb
HO OoJiee JPEeBHHX (MeJOBLIX)
6JIM3IIOBEPXHOCTHBIX ~ MeCTO*
POKJEHUSIX  BYJKaHOT€HHBIX
nosicos. Jlass 3oJi0Ta 00JE€
MOJIOJBIX MECTOPOKIEHHH TH:
MUYHO Pa3BUTHE HEOAHOPOAHBIX, HO He paclaBIIMXCA Ha OTAEJbHBIE
hasbl (MJaM pacmaBIIMXCS JAHIIb YaCTHUHO) BBIJENECHHH 30J10Ta, OTAE/B:
Hble YacTHIBI KOTOPOro jJaxe B OJHOH MHUHEpPaJbHOH accouHaluH HMEs
IOT pPas3JUuHyIo MpPoOYy. j

B 1esoM JIst 30/10Ta PA3HBEIX CTAAHI THIIHYHBL YepejoBaHue oOpacray
HUS H KOPPO3MH PaHHEro 30J0Ta MO3JHHM; IleMEHTalus Ae3HHTErPUPO
BAHHBIX arperaTos PaHHEro 30J10Ta; CyLIECTBEHHbIe NPU3HAKHU NEPEKPH:
CTAAIU3alliU BHYTPEHHEro CTPOEHHUSI 3epeH MOCJ/eIHero, BOSHHKHOBEHHE
CTPYKTYP 4YaCTHUHON NepeKpUCTa/IJIM3aluH H 30H C IPOMEXKYTOUHBIM COs
cTABOM; IIPU3HAKH PE3KOro nepepriBa MexKy OTJIOXKEHHEM 30J10Ta, HHOT:
na 3aUKCHPOBAHHOrO PAa3BUTHEM TOHKO3EPHHCTBIX CyJb(HI0B Ha IO
BEDXHOCTH PaHHero 30J0Ta A0 BbIAEJEHHs Ha HeM IO3JHero. 30JI0T0
CBSI3aHHOE C PAa3JMYHBIMH CTAAUAMH H 3TanaMu PyHAOOTJNOXKEHHs, Kak
npaBu/0, uMeeT 3Hauumble (npu ¢=~0,01—0,05) pasnuuus cpepneH npo
60u1. Ha61tomaloTess OTKJOHEHHS OT HOPMaJbHOIO 3aK0Ha pacnpe/iescHus
cofepiKaHuil cepeGpa U psAfa TOHKHX NpHMeced B CPOCTKaX HJIH cMecH

—— e —

30J10Ta Pa3HBIX TeHepalui. |

Puc. 16. CpacraHue 30HaJbHOro krwocreauta (/) c Hu3s-
KOnpoOHLIM HEe30HaJbHBIM 30J0TOM (2) B OAHU3NOBEP-
XHOCTHOM 30JOTO-CEPEeOpSIHOM MeCTOPOXKAeHHH, MOH-
TUpOBAHHBIA aHmaMd, nNpoOTPaBIECHHBIH PACTBOPOM
Cr,0, 8 HC|. ¥Bex. 230. Ciumox A. H. HekpacoBoH.
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SHINOTEHHAS NMEPEKPUCTAJJIU3ALLUA 30JI0TA

VIHTpaMHuHepaJau3aluoOHHAas U IMOCTPYAHAS IepeKpHUCTANNIH3alMs Ca-
MOPOAHOTO 30JI0Ta INMPOABJEHA YPE3BLIUAUMHO IIUPOKO, U TPYAHO HAUTH
)yJIONIPOSABJACHHE HJIM MECTOpPOKJeHHe, rae Obl oHa He HaOJmpaJlach
‘0151 OBl B HE3HAUUTEJIbHOH cTenleHH. Pasnuuusi o0bSICHAIOTCS NMPUUHHA-
\Il, BBI3BBABUIMMH IEePeKPHCTANIN3AINIO, MacluTabaMHl H HHTEHCHBHO-
'Ibl0 €€ pa3BHUTHA.

B rnase I paccMoTpeHBl NpH3HAKH NepPEeKPHCTANIH3ALMNH, MIPOSIBJIS-
OlHecs B H3MeHEeHHAX BHYTPEHHEro CTPOEHHS YacTHIL 30J10Ta, COLepKa-
sl H pacnpeleJieHHss B HUX cepeOpa. B stom pasaene ocradosumcs
IHIb Ha HEKOTOPBIX MOMEHTAX, He 3aTPOHYTHIX BHILIE.

[Ipn KOHTaKTOBOM MeTaMop(dH3Me B Psijie cayuaeB NPOHCXOLHT H3Me-
IcHe MOp@MOoJIoruu 3040Ta. Ha oAHOM 3070TO-MOJAHOAEHUTOBOM OJIH3IIO-
ICPXHOCTHOM PYJAONPOSABJICHHH Ha PacCTOSHHH [—2 M OT MOCTPYAHOM
laiKu HabJ101anuch 1peobpasoBaHus (POPMBL MENKHUX 30J0THH: HPUTYII-
/IcHie pebep M BepIIMH KPHCTAJNJIOB H NMOABJEHHEe OKPYIJIEHHBIX KarlJe-
WHJHBIX M APOoOeBUAHBIX yacTull. MHOrma BHYTPH TaKHX 30JI0THH HaXo-
JIHJTACH H30JHPOBaHHbIe peIKHe YIJIOBAThie MeJIKHe 3ePHa, aHaJOTHUHEIEe
NCKPHCTAJJIH30BaHHBIM. BO3MOXKHO, TaKoe e BJAUSIHHE OKAa3bIBAET CHJIb-
(LIl TIPOrPeB NpH BHeApPEeHHUH OoJiee KPYNHBIX MarMaTHYeCKHX TeJa H lia
\pyIHBIE BBIEJEHHUS 30/0TA. |

U. U. [lladppanosekuit © K. M. Maakosa (1950 r.) cuuraior, 4TO
OKpyrJeHue KPHCTAJJIOB, CBA3aHHOe ¢ MOsIBJAEHHEM TpaHeil ¢ MaJjoi pe- |
'KYJSAPHOH NJIOTHOCTBIO, MOXKET OBITH BHI3BAHO YACTHYHBIM PacTBOpE-
1iem 3oq0ta. H. B. Ilerposckasi (1973) ykaseiBaeT, 4To 3To OLHUH U3 Be-
DOJITHBIX CIIOCO0OB (POPMHPOBAHMSA KaIlJIEBHAHBIX UYACTHI[ 30JI0Ta . IIPH
MHOTOKPATHOW WHTPaMHHEpaJH3allHOHHON MNeperpynnupoBKe PYAHOTO
BCIIECTBA.

YcaoxHeHne GopM pacTYLIHX KpHCTaJMdJa0B 3oJ0Ta, no H. B. BeJo-
)y (1966 r.), Moxer OBITb CBI3aHO C MPOIECCOM OCBOOOKIEHHSA HUX OT
IpUMeceH; NPpH 3TOM pebpa Kyba HJH OKTasApa INPHTYIISIOTCS Pa3BH-
atomtumucs rparsimu (110). FisBectHo, uTo BeiHOC cepebGpa xapakTepen
/151 30J10TQ, HCTIBITaBIIero meTamMmopgusm (Mouceenko, 1965, 1966; Mou-
'CCHKO H Ap., 1974).

JleidcTBUTE/IbHO, OKTA3Pbl U KyOOOKTA3/APhl C IPHUTYIJIEHHBIMH ped-
pAMH ¥ BE€pPUIMHAMH, a TaKKe CJOXKHble H30METPHUHBIE ¢ BHIMYKJALIMH
'paHsIMH KPHCTaJUIbl, KallJieBHAHbIE H JPOOEBUHbIE 30JI0THHBE HEPEILKO
(0/lepKaT MHHHMaJbHble InpuMecn cepedpa (4—6% u HmKe) Kak
\0JIM3H TOCTPYAHBIX MaJblX HHTPY3HM, TAK U B HAAUHTPY3UBHBIX TOJI-
X, BO3MOXKHO HMCHBITABIIMX JJIUTEJNbHOE IIPOrpeBaAHUE B pPe3yJabTaTe
jHeIpeHHUsT TPAHUTOHJHBIX MAacCHBOB (HEKOTOpPbIe MECTOPOKIAEHHS, JIO-
(1JIN30BAHHBIE B YIJIUCTBIX TOJIAX, HA IJOLIAAAX PasBUTHS I'paHHTO-
|JLHOTO MarmaTu3Mma).

OnHH U3 XapaKTepHHX NPH3HAKOB YaCTHUYHOH M NOJHOH ITepeKPHCTA-
113a0uy 30J0Ta Oe3 M3MEHEHHs €ro cocTaBa — BO3HUKHOBEHHE CTPYK-
'yp pexkpucranusauuu. llocnennsas npencrasisier co0oil YacTHBIH CJIy-
la NMepeKpHCTa/JIH3alHHu H NPHBOAUT K PasBUTHIO OoJiee MEJKHX, UeM
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[lepBUUHBIE, YIrJOBaThiX 3€peH ¢ oOuJjHeM OOpPBIBAIOIIHXCHA JABOHMHHKON
(cMm. puc. 9, a, 6, 8). |

H. B. Ilerposckoil u A. M. ®ecranosuuem (1952, 1955) Obliio poKa:
3aHO BO3HHKHOBEHHE CTPYKTYP PEKPHUCTAMJU3alUH B YUaCTKax IJacTHs
yecKux JAedopmanui pocchimHOro 3oJsora. Kak nokasaju HaOMI0LeHHAS
aBTOpa, B 9HAOIEHHBIX YCJOBHSAX B TOH HJIH HHOH CTENEHH PEKPHCTAJJIH!
30BaHHOEe 30JI0TO TakKzKe OoOBIUHO MOSABJAAETCHS B MecTaX, rlé OHO MOTJE
OBITh MEXaHHYECKH Ae(OPMHPOBAHO: B y4acTKaX HHTEHCHBHOH IOCTPYAS
HOii TPEILMHOBATOCTH PYA, Pa3BHTHA 3€PKa/l CKOJIbXKEHHs, B 30HAX TeK:
TOHUYECKHX HapYIIEHHH.

B nmpuUpOAHBIX YCJHOBHAX, NMO-BUAUMOMY, B pesyJbrare 3HAYHTEBHO
OoJiee JUIHTENbHOro HarpeBaHHs U MEILJIEHHOro OXJazKJAeHHsT CTPYKTYPHI
PEKPHCTAJJIH3AIUUH MeHee XapaKTepHbl AJsd IMepPeKPHUcTaJIM30BaHHOT(
[(pu HArpeBaHWHU 30J10Ta, 4eM 3T0 HabOJI0AaeTcsl B HCKYCCTBEHHBIX CIJIa
BaX. [IpH KOHTAKTOBOM BO3/IeHCTBHH HaA PYAbl MAarMaTHYECKHX TeJl Yyall
MPOHCXOAUT A€3UHTErpalus HJIH YKPYNHEHHE 30JI0THH, HCYe3HOBEHH
nBoHHHUKOB (Mouceenko, 1964; Mouceenko u ap., 1974; u up.).

B 6/H310BEPXHOCTHLIX MECTOPOKAEHUSAX CKOpee MOTYT BO3HHUKHYT
yCJ0BHS Auid OoJiee OBICTPOro NporpeBa U OXJazKAeHHUs, HO3TOMY CTPYK
TYPHl PEKPUCTAJIH3AIHN B 30HAaX KOHTAKTOBOrO MeTamMoppuama Hao 11
1AI0TCS B HUX yalle. -

B psje cayuaeB y4yaCTKH peKpHCTaMJiH3alHuH Ha (oHe NepBHYHBL
3epeH MOSBJSINCH IPH PACUIMPEHHH H B3PBIBAX TasoBO-XKHAKHX BKJIOS
YeHHH B 30JI0TE. |

Pasiuunble 10 HHTEHCHBHOCTH MU KOHKPETHBLIM MPOABJIEHUAM NPpeold
pasoBaHHUSl CTPYKTYPHl 30Ji0Ta HaAOJIOAAJUCh Ha 30J0TO-cepeOpsAHBIN
6JiM3MIOBEPXHOCTHBIX MecTOopoxkAeHusx. Havanbubie craguu mnepexkpHs
CTA/VIN3aIHH, BbIPAKaiolUlHecsi B MOABJICHHH reTePOreHHBIX MATHHCTHIX
CTPYKTYp HJIHM, HATIPOTHB, B HCUC3HOBEHHH MEPBUUHBIX [ATEH H B IIPHOO
PETEHHUH OJHMHAKOBOH OPHEHTHPOBKH 3epHAMHU B arperarax 30Ji0Ta, TH:
MUYHB IS Y4aCTKOB € THAPOTEPMAJNbHBIM IPOTPEBOM PYA (HAJI0KEHHEN
6oJiee MO3JAHUX CTAAHMH MUHepaJu3aliu) v JJas 30H HeOOJbIIHX MeXaHH
gyecKuX gedopmanuii. MiHTeHCHBHBIe TepMHYECKHE H MEXaHHUeCKHe BO3
JNEeHCTBUSI NMIPUBOAMJAN K Oosee CHellHPHUECKUM IPOSIBJICHUAM MEPeKpPHE
TaJlJIN3aluu 30J10Ta. 1

HpH PHAPOTEPMAJIbHOM NIPOrpeBe (HaJOKEHHH MHHepa/bHLIX acce
nHalui Gosiee MO3AHHX CTAAMH) MfTHA, PA3JHUAIOLIHECH N0 COAEPIKE
Huio cepebpa, npHOOPeTa/IH NMOJNHIOHA/IbHbIE, OBAJIbHbIC H H30METPHYHBI
hopMBI; Ha HX MeCTe BOSHHKAJHN TaKkKe YyUaCTKH NOJNHU3PHYECKON 3epHH
ctocTH (puc. 17). -

[Tpu nHanoxXeHuu ele OoJsee MO3JHUX acCCOLHALUNA HAOMIOAAIOTCS HE
yaJibHble CTaJHUH JAE3HHTEerpaluyd BHOBb BO3SHHUKIIHX 3CPHHCTBHIX arperd
TOB 30JI0Ta; IOSBJEHHe IIHPOKUX IJIYOOKO NPOTPaBAHBAIOUIUXCA TIPé
HHI[, oOpasoBaHHe JBOMHBIX rpaHul BOKPYr 3epeH. Havanabnasa ne3uHTS
rpalus yKasblBaeT 3/leCb Ha [IOBTOPHOE MPOSIBJIEHHE NEePEKPHCTAJJIH 3¢
ILUH. i
Ha sTo#i craauu nepekpucTasJH3anuu B psijie MECTOPOXK/AEHHH HHOL
l1a oOTMeyaeTcsl CTAaTHCTHUYECKH 3HAUHMMOE, HO HE3HAUYUTEe/IbHOe BO3Pas it
Hue npoOnl 3os0Ta (Ha 20—30 eauHHIl), HO OOBIYHO OHO Hab/MOJAETE

@

(cM. pHC. 8) TOJIbKO B KPaeBbIX 4aCTAX 30JOTHH HJH OTHAEJAbHBIX 3€PCH
y arperatax (TaK HasbliBaeMble «IHP(DY3HOHHBbIE 30HBI»). OOpazoBatme

laKuX 30H onucaHo B pabore H. B. IlerpoBckoit n np. (Ocobennocrn ca-
1971).

MOPOAHOTO 30J10TA...,

Puc, 17. a — CTPYKTypa 4acTHYHOIM NEPEKPHCTANIN3AUNN 30HAJNLHOrO 30J0TA: BO3HHKHOBEHHE NSIT-
HNCTBIX CTPYKTYP H MENKOH, OJMH3KOH K NMOAHIAPHYECKOH, 3epHUCTOCTH, MOHTHPOBAHHLIN aHuWIn®,
npmpameﬂﬂmn pacreopom Cr,O, B HCI. ¥seu. 30;

(L~ CTPYKTypa nOJMHOH nepekpucTaJaN3auuyu 30J0Ta: BO3HHKHOBEHHEe MEJKOH, MecTaMH mnmoJanajpH-
HeCKOH, depHuCTOCTH. MOHTHpPOBAHHBLIN aHwWAHd, NPOTPABIEHHBIH HapcKoH Boakol. Ysen. 70.

[Ipn mHTeHCcHBHBIX AedopMalUsax B yuyacTKax ApoOJeHHs PyHd B 30-
10Te TIOABJISIIOTCA 30HBI JIMHUH CKOJBKeHHs. lIsaTHa npuobperaror yrJjo-
hiTbhle ouepTaHus, o0pasyrTcs y3kHe H3rubarouiuecs JBOMHUKH, MMOJH-
(HHTETHYeCKHE IBOMHMKH H JBOMHHUKH NIPOPACTAHUS, H B HEKOTOPBIX 3€P-
11X CTPYKTYpa CTAHOBHTCS aHAJIOTHUYHOH CTPYKTYype peKpUCTaAU3allHH.
llocnielHas pasBUBaeTCs TaKkKe B 30HAX TPAHCASLME, YHUUTOXKAS JHHUH
'KOJIbXKEHHS, MOJ00OHO TOMY KaK 3TO NPOUCXOAHT B 30JI0T€ U3 POCCHINEH.

bplila nmpocJsekeHa pas3JHuHasi HallpaBJeHHOCTh IpeoOpa3oBaHuil 30-
IHIVIDHBIX CTPYKTYP 30J10Ta. & CTAHOBJIEHO, UTO NEPEKPUCTAJNIN3aLHUA 30-
I1IVIbHOTO 30J10Ta ¢ YTPaTou UM 30HAJBHOTO CTPOEHHS TNPOUCXOIHUT B
JI3JTMYHOM TOCJaenoBaTeJbHOCTH: 1) pacnajn 30H Ha nsaTHa;, obocobJie-
Ililc UX B 3€PHHUCTHIE arperaTol THNA MOJUIAPHUECCKHU-3EPHUCTLIX HUJH pe-
\pHcTa/VIM30BaHHBIX (pHc. 18); yacTuyHast He3nIHTErpalus MOJHIIPIH-
ICCKH-3€pHHCTBIX arperartoB; 2) cJHdgHHe NATEH U NpuoOpeTeHHe HMH
W1IHAKOBOM OPUEHTHPOBKH; 30HAJbHbBIEe MOHOKPHUCTAJJELI CTAHOBSTCS He-
O1laJbHBIMH; 3) causHue 30H 6e3 pacnana Ha nsatHa. CHauasaa o6pasy-
1Csl HeICHO30HAJbHBIE CTPYKTYPHI B pe3yJabTaTe CJAUAHUS COCEJIHHUX 301
| BOBHHKHOBEHHSI Ha MECTe YeTKHX MeK30HaJIbHBIX rpaHul 6oJiee pac-
W/ILIBUATBIX. 3aTeM COCTaB 30H OKOHUATeJbHO BHIpaBHUBAETCS, I'PAHHIIH
MUJKly HUMH Hcye3aloT. HacTo mpu 3TOM B LIEHTPAJbHOH YacTH 3epHa
UUTACTCA HeNpaBHJbHOE MSTHO ¢ paclyblBUaTBIMU T'PAHULLAMH U JIPYIOH
upooOon (puc. 19).

[la ogHOM H3 pYAONPOSABJEHUH OTMEUYEHO, UTO 30JI0TO, 3aKJIIOUYEHHOe
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gb;gogggéoﬁusgiougzzﬁ E&HG%HHP; Ig iiiiggép P?I?(IIJ’:‘OIO H:pBerHCTaJIJmsoBa | Juijeqsiercss 6oJlee mo3JHee HU3KONMPOOHOe 30HAJNbBHOE 30J0TO.

asapiseex-s M ctpyxtypy; oxpyr (vacrnn sonora. o5pa@INC i cods Tuoro RisoNPOGHOTD 30907 PaLIONArAIOTCA BESPOOBR ARG
Jach 3a CYeT Bbln. ¢ sepebpa TOHKAS, HO YeTKAS nh p v | .. - P » P21 . o ;:
(puc. 20). MHTeHCHBHOCTD TPaBJIeHHS 1 AU(pGy3HoHHas 30l iysucoobpasHo u cnupaneobpasno (puc. 21), kak Obl NPOHHUKAS B paH
H3MEHSIIHCh 30HANBHO, XOTS FpAHHIE o OKpacka 3€pHHCTOro arperal e 30JI0TO 10 OCJa0J/IeHHBIM HamnpaBJ/IeHHSIM, KOTOPLIMH MOTIJVIH OBITh
i ’ FHX OCTAaTOYHBIX 30H OYEHb P 'PAHMIBI HCYE3HYBIIUX IIPU MeTaMOpP(PU3Me 30H HJIH JUHHUH CKOJbKEHHS

(I lukonaeBa, bagaaosa, 1970).

OJ¥H B3 NPU3HAKOB MEePEKPH-
CTaJiJIM3allii 30J10Ta — BO3HHK-
Jl0BeHHe IBOWMHUKOB. B 0JH3M0-
JCPXHOCTHBIX MECTOPOXKJIEHHAX
s nedopMHpPOBAHHBIX pyHax OT-,
MCUEHO IIOSIBJI€HHEe B IeHTpaJb-
IIbIX YacTAX 3epeH 30J/10Ta LIHPO-
KX TMJIACTHHYATBLIX JBOMHUKOB,
pacllenJsolluxcd Ha pajg 6oJgee
TOHKHX, KOTOpble 0OpbIBAIOTCA,
e 10Xo44d J1O rpaHHUL 3€EPHA.

Ha wucKyccTBeHHBIX cpe3ax
JOJIOTUH BO3HHUKAJAH JABOHHUKI,
y3KHe, cybrnapaJdielbHble, 4acTo
II30THYTble M OpPHUEeHTHUPOBAHHbLIE
lionepek cpesa. [lo xonrakry 30-
JloTa JABYX resHepauuu B OoJiee

Puc. 21. Boigesenue 30HAJLHOroe 30J10TA BTO-
|H'.1 HHEM SOJIOTEE, Kak YI'IO_M HHAJOCb poit reHepanuu no ocaadJeHHbLIM HalpaBJIeHH-

Puc. 18. Crpykrypa yacTtuuHoi NEPEKPHCTANIHIAUNHHE 30HAJBHOT

Nax 30H ¢ 0Opa30BAHMEM NS THHCTEIX CTPYKTYD M yugCint O NMPOBONOYKOBUIHOI0 30JI0TA: pa M B paHuHeM 3oJao0Te, MOHTHPOBAHHBIK aH-
B eKpyuc - | T .
Puc, 19. CprETypa JACTHYHOH NEPEKpHCTANAN3ZAIHH SOHAJIBHOrO 30J0Ta: CAHSIHUE il L 2 HGh, ek, ik

BAHHBIH aHIIAUG, n 30H. MOHTHpO:

POTPABNEHHBIA pacTBOpPOM (3:*20:j B ICl. ¥VBea. 50,

ra, MHOrla Oo0pasyroTcs ABOUHMU-

K1, OPHEHTHPOBAHHbIE MEePHeHAUKYJSAPHO UJIM NOJ yrjaMH K KOHTaKTY,
110 Bcerja cybnapaJsuienbHbie APyr APYry B Ipenenax OJIHOrO 3epHa.
) OTAEJNIBHBIX CJyYyasixX B 30J10Te 00Jiee paHHEH TeHepaluH 10 KOHTAKTY C
103lHUM NPOUCXOAUT pacnaj (paculenjeHue) 3epHa Ha Pl ABOHHHKO-
ibIX moJiocok. HeckoaibkKo nmanbuie oT T'paHullbl B paHHEM 30J10Te 00Opa-
yeTcsl MSAITHUCTAs CTPYKTypa (CM. puc. 3).

CTPYKTYpPHI pacnajaa TBEpPJAOro pacTBopa OTMeUeHbl IPEeUuMYyLIeCTBeH-
110y 30JI0Ta U3 OJHU3NOBEPXHOCTHLHIX MecTopoxaeHnd. HaubdoJsiee yacro
OHH NpeacTaBasiior coboit MeakHe o6ocoOJeHHsT BHYTPH 3epeH 30J0Ta,
I1OJIHOCTBIO WJIH YACTHYHO YTPATHUBLIEro 30HAJbHYIO CTPYKTYPY, — HACH-
IpUTOBHAHBIE, aMeOOBHAHBIC, KallJIeBUAHbBIE, [IIaPOBHHBIE, JTHH30BHIHbLIE
Il HenmpaBUJIbHBIE YIVIOBATHIE, YaCTO € BBINYKJIBIMHA WJIKM BOMHYTHIMU Tpa-
iiaMmu (ecMm. puc. 7). Ilpoba rakux obocob6ienuii 0OBIYHO BeCcbMa Bbl-
cokasg (950—990) u okpacka HepelKo po3oBasi 3a CUET IOBBIIIEHHBIX
COJlepzKaHul MEJLH.

[Ha HeKOTOpPBIX PyAONpPOSIBJAEHUSAX HaApPSAAY C IOSABJEHHEM B 30JI0TE
MCJKHX 000c0o0J/1eHHI HAabA01aeTCd BOSHHKHOBEHHE YYaCTKOB, CJIOMKEH-
IbIX TIOJIU3APHYECKHMH 3€pPHAMHU HJIM arperatoMm OKPYIVIBIX 3epPeH, BHelll-
IIll¢ 30HBI KOTOPBIX BBHIMOJIHEHB BHICOKONPOOHBEIM 30JI0TOM, a LEHTPaJb-
lbl¢ 4aCTH 3€PeH — HHU3KONPOOHBIM HJH BBICOKOCEPEOPSHBIM 30JI0TOM.
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BricokonpoOuble 30HB 00pa3yoT XapakrepHble SUEHCThle HJIH COTOB
CTPYKTYPH (pHcC. 22). '
B pocchIngx y 30J10Ta € MOBBIIIEHHBIM COJlePXKaHHEM MeJH B psje CJy
yaeB OTMEUEHbl CTPYKTYPBI pacrajia TBeporo pacTBopa ¢ HelpaBH/IbHE
MH 110 GOpMe M Pa3JUUHBLIMH [0 pasMepam NeTejibyaThiMi 060C00/1eHHS
MH, CJIOKEHHBIMH OoJiee HHU3KONPOOHBIM, C BHICOKHMH COLEPKaHUAM

MeadHrn 30J40TOM.

[loBTOpHBIE TepMHYecKHe |
| AHHaMHUeCKHe BO3JelCTBHS BE
3BIBAIOT JaJbHEHIIYIO neper
CTaJJIu3aluio 30J10Ta, 4YTO OB
MOATBEPIKAEHO BKCHepI/IMEHTaJIa!
HO (cM. rJa. ).

Ecau nedopmanuu noaBepr
JUCb 3epHa C IeTeJbyaThIMH
CTPYKTYpaMHu, B npouecce Harpk
BaHHUS MOJ JaBJeHHeM CTPOeHF
HX CTAHOBHUJOCb TOMOTEHHBIN
Hpu HarpeBaHHH 30J10Ta NPH HOJ
MaJIbHOM H IIOBBILIEHHOM ,zL__aBJI
HUH Ha6J1101aJ0Ch ijXHHEH
PEeKpPHUCTANJIH30BAHHBIX MU I10JI
3JpHUYECKHX 3epeH 0e3 yTga
UX KOHderypauHH [losTromy Ta
KAE  C CTPYKTYphl, COXpaHHBIIH
XapaKTepHbIH OOJHUK, HO OTJINY!
[olMecss KPYNHbIMH pa3Mepam
3epeH, MOXKHO, OuYeBHJHO, pac
cMaTpPHBATh Kak pe3y/abTaT cOOHpPaTeJbHOH peKpPHCTAIH3AUUH HPH
MOBTOPHOM MeTaMop(du3Me. B HEKOTOPHIX c/JydasiX OHa MOrJa MPOUCXO:
JAUTh CaAMOIIPOU3BOJBHO B TeYCHHE JAJHUTEJbHOIO TIeoJJJIOTHYECKOro BpG:
MeHH (MecTopo:KaeHHss 6alKaJabCKOIO BO3pacra). i

OaHH M3 XapaKTepHBIX, HO CPABHUTEJNbHO MaJo pacnpoc'rpaHeHHbI
NPH3HAKOB IEPeKPHCTANIN3alHH — IPHCYTCTBHE PEJHKTOB OoJsiee pakl
Hero 3o0JiotTa B OoJjiee no3aHeM. [Ipu 3ToM B H3yuyeHHBIX aBTOpOM 00Opasd
Iax 30J0Ta H3 MECTOPOKAeHHH OOJbIIHX U CPEAHHX IJYOHH DPeTHKTE
OBlJIN MEJKHMH, HelpaBUJbHOH OKPYIVIEHHOH HMJM yrJoBaToH (pOpMHI |
coxpansigu npo0y, NPHCYILYIO 30JI0Ty paHHel reHepauuu (cM. puc. 19)
[Ipo0Oa OKpYZKaBILIEro MX OoJiee MO3JHEro 30J10Ta B pslie CaAyUYaeB 61:1 I
NPOMEKYTOUHOH MexKAy nNpoOoH, THIMHYHOH JJisi PaHHEro U no3jHero 30
nota (Hanpumep, npoba panuero 3osorta 860—900, nozauero 760—79
peJUKTOB pantHero 3osora 860—910, a BkJrouamuen ero 30J0THHDI !
820—840). !

B 0/1H310BEPXHOCTHBIX 30J10TO-CePeOPSAHBIX MECTOPOXKAEHUAX OBLI
BCTPEUEHBI B OT/IeJIbHBIX CJyyasiX He TOJbKO MeJKHe, HO U OTHOCHTEJIbH
KPpymHBIe (0AHOro rnopsaka c 6oJee NO3AHUMHU BbIﬂ,E‘JIE'HHHMH) BKJTIO
Hus GoJiee BHICOKONPOOHOro He30HAJBHOTO 30JI0Ta B HU3KONMPOOHOM 30
HaJbHOM. KpynHble peJIMKTE HMeJIH OKpYyTJIeHHbIe (POPMBI H PEe3KO OTJIH
yaJiuch 1o npobe u pesabedy ot nos3fHero 3oJsoTa. [IpH3HakoB KOppo3H

Puc. 22, «Co10Bble» CTPYKTYPHI pacnajga Teep-
AOr0 pacTBoOpa caMoOpoOAHOTO 30Jo0Ta. MOHTH-
POBaHHBIY aHWAHG, nmpoTrpaBieHHbBIH pPacTBO-

g8 HCl. VBea. 300. CHuMOK

B. B. KprinoBseH.

pom Cr,0,
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OHHBIX B3aMMOOTHOULIEHHH Pa3HOBPEMEHHOI'O 30J10Ta MPH 3TOM HE BHI-
HBJIEHO, |

boJiee 06bIUHO 1151 YKa3aHHBIX MECTOPOXKIAEHHH 3aMelleHHe MO3THHM
I0JIOTOM paHHero Mo rpaHHllaM 30H pocTa nocjeaHero. B atom cayuae
PCJTUKTBH paHHEro 30J10Ta NPEeACcTaBJ/IsiioT COO0HU AApa BHYTPH 3epPEH MO3/1-
I1Cr0 30J10TA UJIH JHH30BHIHbIE He3aMellleHHbIe YUaCTKH, BIUChIBAKOIILIHE-

(51 B KOHTYPBI BHOBb 00pa3oBaHHBIX 30H. Pa3uuiia B npobe pesUKTOB H

103/THET0 30J10Ta AOCTHTaJa 325 e IUHHIL.

C yyeToM HaHHBIX 3KCHepHUMeHTaJbHBIX padoT, ONHCAHHBIX B TJia-
he I, K BHOBb OTMEUEHHBIM MTPU3HAKaM 3HJAOTeHHOU NepeKPHUCTaNJIN3allHH
0J10Ta CJAeyeT OTHECTH BOSHHKHOBEHHE MEJKOU 3€PHUCTOCTH; PA3BUTHE

'rh."—_ *‘_ s L S— & e R — . - T '—h_._ ———

(TPYKTYP cobupaTenbHOl nepegg_pncmmuaauuﬂ U _CJAHSIHHE SEpE'H npn.

iRJIeHHEe CTPYKTYP pacnaﬂa TBE])JIOFO pacTBopa (B TOM YHCJe comsmx,
IcTeJIbYaThIX) M TOMOI€HH3alHI0 [PH NOBTOPHOM MeTamopduame; yT-
ATy 30HAJBHOTO CTPOEHHS; HE3HHTErpaluio NOJHOCTbIO IEePEeKPUCTAI-
1N30BaHHOrO 30J10Ta KaK MPH3HAK INOBTOPHOIO MeTamMopdusma; romore-
II113a1MI0 3€peH B arperatax U pasBuTHe rJyb0Ko MPOTPaBAHBAIOLIHXCS
'paHHL KAK XapaKTepHble NPHU3HAKH YACTHYHOU INEPEKPHUCTAJJIH3AIHH.

[IpusHaku MHOrokpaTtHbX npeoObpa3oBaHUil He TOJBKO 30JI0Ta, HO H
IPYyrUX MHUHEPAJOB MOTYT OBITH HCIOJIB30BAHBI B KaueCTBE THIOMOP®-
IIbIX, YVKa3BIBAIOUIUX Ha HCTOPHUIO (hopMHpoBaHus opyaeHeHus. OcobeH-
10 MePCHeKTHBHO B 3TOM OTHOLIEHHH H3y4yeHHe KOBKHX MUHEpaJoB (ap-

'CHTHTA U JAP.), B CTPYKTYP€e KOTOPHIX, MO JaHHBEIM aBTOPa, COXPAaHAIOTCA
CJ1C/Ibl TTACTHYECKHX ﬂ.e(})opMauHH i MepeKpUCTaIIn3alHH.

‘_-._q_d

SABUCUMOCTb COCTABA 30JI0TA
OT METAJIJIOTEHHUYECKOM CNELLUAJIU3ALLUH
TEPPUTOPUH

MeraJsyiorennyeckasi crneuHaJu3aldss TEPPUTOPHH oONpeLe/sieT MHU-
ICpaJIbHBIM THII MECTOPOIKIEHHsI M OTPaKaercs, Kak 3TO YVKa3biBaJaoCh
psinom uccaenosaresaed (H. V. Warren, R. M. Thompson, 1944 r.; u ap.),
13 colep2KaHUHU B 30JI0TE OTJAEJbHBIX 3JIeMEHTOB-TIPUMeECeH.

XoTsl (hopMa BXOXKJCHHSI TOHKHX NMPHMECEH B 30JI0Te H3yueHa HeJo-
(TATOYHO, OOLIMPHBEIA KOMIIJIEKC 3J€MEHTOB, THIHUHBLIX A/ MHHEPAaJOB
(0OJIOTOPYAHBIX MECTOPOXKIEHHH, MOXKET NPUCYTCTBOBATh B 30JI0TE B BH-
¢ TOHKHX Me€XaHHUeCKHX MHUHEPaJIbHBIX NpuMeced. DTo 00yCJA0BJIHBACT
IIPSIMYI0 CBSI3b COCTaBa 30J10Ta, ONpeaeasieMOro MHKPOXHMHUECKHMH H
CIICKTPanbHBIMH METOAAaMH, C MUHEPAJBbHBIM THIOM MecTopoxKaeHus. O6-
lllHc 3aKOHOMEPHOCTH paclpeneseHUsI ColepKaHUH TOHKHX NPHUMecel B
|0JI0T€ HEU3BECTHBI, IO3TOMY 3a OCHOBY NPUHATO paclpe/ieJieHHe IIpUMe-
(CH, YCTaHOBJIEHHOe Tlo pe3yJabTaTam 360 MHKPOXHMHYECKHX aHaJIH30B
(0JI0Ta U3 PYJAHBIX U POCCHIIHBIX MECTOPOXKIEHHH pasJHYHOro THUIA N
lospacTta, pacnoyioKeHHbIX B pdAlie 30J0TOHOCHBIX NPOBUHIUN. AHAJNMU3EI
IIPOBOAMJNCE NOJL, pyKoBojacTBoM . A. @epbsinunua no paspaboTaHHOM
M METOJIMKe; XapaKTep pachnpelie/IeHus Co/lep:KaHuHi NpuMeced H3VyeH
1. I1. JIanueBBIM.

B yxkasaHHOH reHepaJibHOH COBOKYIHOCTH pacnpeneseHue 00JbIIHH-
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CTBA IIPUMeCeH JJOrHOPMabHOE; KOJHUECTBO ONnpeleeHHll CYPbMbI H Tel
JIypa HeJJOCTaTOUHO M 3aKOHOMEPHOCTH TOJbKO HameueHbl. KpuBas pal
npeesieHus: Meu ABYMOJaJibHasl, 4yTO, BEPOSTHO, CBSI3aHO C IPHCYTC]
BHEM MeJH B 30J10Te B KauecTBe H3oMopGhHo! npuMecH (HJu HHTepMeTal
JUYIECKOro COelHHEeHHsI) U B COCTaBe MHHEPaJbHBLIX BKJIOUEHHIH.

ABTOPOM Ha OCHOBaHMH Pe3ysbTaToB Gosee 400 MHKPOCTIEKTP abHbl
dHaJ/JHu30B, BoioJMHeHHBIX M. 1. JlanueBbim u JI. K. JleHucoBo#i o meto
nuke WM. I1. JIanuesa, nayuennl pacnpesesieHust cogepRKanui 31eMeHTON
MpHMecerd B 30J10Te€ OTAEJbHBLIX 30JI0TOHOCHBIX NMPOBHHIMH, PYIONPOsE
JIEHHUH M MeCTOPOXKJECHUH. ¥ CTaHOBJEHO, 4YTO B BHIOOPKAX ¢ aHaJu3aMl
30J10Ta OJIHOH I'eHepaluu pacupeneseHue cojep:KaHus OOJbIIHHCTH
2JIEMCHTOB COOTBETCTBYET HOpPMaJdbHOMY 3akoHy. Pacnpepesenne 3¢
MEHTOB-TIpHMECEH, KOTOPble MOT'YT BXOAHTh B KPHCTAJJIHUECKYIO peller
Ky 30J10Ta U NPUCYTCTBOBATH B HEM B BHJE TOHKHX MHHEPaJbHbLIX BKJIO
UeHHIl (MeIH, CBHHIIA), YaCTO ABYMOZAJbHO. B H3yueHHBIX pernoHa)
pacnpeliesienrie IpUMeceH B 30J10Te He TOJBKO MOBTOPSIET B OCHOBHOM 0f
iue 3aKOHOMEPHOCTH, HO U XapaKTepu3yercsl pssaoM ocoOeHHOcTeH.

Tak, B o1HO# 30/I0TOHOCHOH NPOBHHIIMH HAaGJIIOMAIOTCS OTKJOHEHHS
OT HOPMAJIbHOrO pacnpele/ieHusi HEKOTOPBIX npuMeceil (CBHHILA, MBIIIh
Ka) B 30JI0T€, OTHOCSAILEMCSI K OZHOH reHepaldyd B 6JIH3I0BEPXHOCTHBEI
MECTOPOZKJIEHHUAX. 3Hast 0 cJ1ab0i cCOCOOHOCTH 3THX 3JIEMEeHTOB 06pas0
BEIBATH C 30JI0TOM TBE€pPJible paCTBOPHI 3aMellleHUsI U 00 OTUeTJUBOH CBH
3H HX COZEpPXKaHHUH C COCTAaBOM IapareHeTHUYeCKHUX accollHalluil B pyjay
MOZKHO TPEANOJNIONKHUTD, UTO B OJTH3NOBEPXHOCTHBIX MECTOPOXKIEHHSIX CC
31al0TCsl yCJAOBHSA, OJaronpusiTHble AJ5 BO3SHUKHOBEHHSI TBEPIBIX pal
TBOPOB BHEJPEHHUS H3-3a NE(PEKTOB KPUCTAMNIHUECKON CTPYKTYPHI 30J10T,
(ITerpoBckasi, 1969,). !

Brigensiioress oTe/bHble IPOBHHIHH HJH PYAHbBIE PafioHB, 151 KOTO
PBIX XapaKTepHBI ONpele/JeHHbIe TIPHMECH B 30JI0T€ — PTYTb, TEJAAYP
0n10BO. [IpHcyTcTBHe cnenupHUIeCKHX NPHUMecell MoKeT OBbITh CBS3aHl
KdK C HaJIMIUEM MHHEPAJIOB 3THX 3JIEMEHTOB B IIPOAYKTHBHBIX acColHd
IHSIX WK MHHEpaJbHBIX KOMIJIEKCAX, HX BMeEULAlOIHX (TeaJayp, MBI
SIK, BACMYT), TaK U ¢ IPHCYTCTBUEM UY:KIABIX aCCOLMAIUH, NPOCTpPaAHCT
BEHHO COBMEIIEHHBIX ¢ 30JJ0TOHOCHBIMH (BOJIb(GPaM, 0J0BO). '

Metansorennueckasr crenpaju3aids NPOBHHIUMH cKa3blBaeTcss H
KOJIMYECTBE B 30/10T€ OTAEJbHBIX 3JeMeHTOB-npuMeced. [ToBbllIeHHBI
COJLCPZKAHUS B 30JI0Te MEJH, 0JI0BA U MBbIIIbSIKAa OTMeueHbl B paloHa
COOTBETCTBEHHO C ME/IHOM, OJIOBAHHOI H MBIIIbIKOBOH MHUHEpaJ u3aluel
[Tpu aTtom pacnpenesncHue MBIIIBSKA, KaK NPAaBUJIO, HE 3aBHCHT OT VIV
ONHBL (HOPMHPOBAHUA MCCTOPOKAEHHUIT; OHO aHAJOTHUYHO AJ5T MECTOPOIMK
JIeHUH PasHBIX IJYyOHH, HO ¢ OJHHAKOBOI MHTEHCHBHOCTBIO MBIIIbSIKOBO
MUHEpaiu3anuu. Koppeasuus coaepKanuil pa3JHUHBIX IpUMecei TaKHk
3aBHCHT OT I'COXHMHYECKOH cnenu@uku paoHna. Tak, mjast MeCTOPOKI
HHM Pa3JIHYHOIrO BO3pacTa ¥ pasHoOM rayOHHBI B OJHOH H3 CTPYKTYpH
METaJJIOTEeHHYECKHX 30H CYLIECTBYET TEHAEHIHS K IOJOXKHTEJbHOH J
HEHMHOH KOppeJslHH COJAepXKaHUH CBHHIIA M MHBIILbsKa. s cocemHi
CTPYKTYPHO-METaJAJOIr€HHYECKHX 30H TOH K€ 30JOTOHOCHOH NMPOBHHIL
TaKas TeHJeHIUsI OTCYTCTBYeT. -

MeraJiiorennueckas crelua/dn3aluss TEPPUTOPHH Ha MPOTSIKeH]
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HCCKOJBKHX 3TAnoB PyAooOpasoBaHUs B psALe caydaeB He H3MEHAETCH.
lIpH TOM cocTaB 3JeMeHTOB-IIpUMecer OCTaeTCd NpakKTHYECKH MOCTOAH-
I(hIM, HO TPOMCXOJHUT H3MEHEHHe KOoJIHyecTBa cepebpa B CaMOPOJHOM
ojsote. B Ipyrux cayuasix B COOTBETCTBHH ¢ H3MEHEHHEM MeTaJIJIOreHH-
(CCKOM crellHaJu3aliuy Ha OoJiee MO3IHUX 3Tanax pasBUTUA TEPPUTOPHH
IIIMEHSIOTCS KOMIIJIEKC IPHUMECeH, HX coleprKaHHe H pacnpeneseHHe.
1'aK, B HEKOTOPHIX HNPOBHHIHAX B OoJiee MO3JAHEM 30J0T€ MOABJIAIOTCS
IpHMeCH PTYTH, TeJJypa, CBUHILA, pexXKe ceseHa.

OcoOeHHOCTH 30J10Ta 3aBUCAT M OT XapakKrTepa MarMaTHuyeCKHX KOM-
I1JICKCOB, ¢ KOTOPBLIMH acCOIMHpYyeTcd opyleHeHHe. HecMoTpsa Ha TO,
ITO Jl0Ka3aTeJbCTBA TEHeTHYECKOW W Jayke IapareHeTHYeCKOH CBs3H
(OJJOTOPYAHBIX MECTOPOXKIAEHHHU ¢ ONpeAeJeHHbIMH MPOABJCHUAMH Mar-
VATH3MA, 32 PEJKHM HCKJIOUEHHEeM, KOCBeHHBI, OCOOEHHOCTH 30J0Ta
COOTBETCTBYIOT XapakTepy MarMaTHUYCCKHX KOMIIJIEKCOB, ¢ KOTOPBHIMH
(IPOCTPAHCTBEHHO AaCCOIHHPYIOTCS MecTOpoKAeHus ((anusam muy61»1H-
IOCTH MarMaTHuecKHX oOpas3soBaHHUH, UX COCTaBY, N€OXMMHUYECKOH CIIe-
(HaJp3aluy, Bo3pacTy, IpejanojaraeMbiM HCTOYHHKAM MarmMaTHyeCcKo-

0 BelLecTBa).

OCOBEHHOCTHY 30JIOTA B MECTOPO)XXEHHSX
PA3JIMYHOI'O BO3PACTA

CyulecTBeHHBIH (DakTOp, BJAHAMIOIINN Ha XapakTep NPHU3HAKOB 30JI0-
ra, — BpeMs- ero otjoxenusi. H. B. Ilerposckas u A. M. @acranoBu
(1952) BbICKa3aju NPELNOJOKEHHE, UTO 30JI0TO M3 MECTOPOXKAEHHI,
CBSI3AHHBIX C MO3JHUMH METaJJIOTeHUUCCKHMH LHKJAaMH, OyIeT OTJIH-
1aThCH OT 30J10Ta 0oJiee JPEBHHX MECTOPOKIACHHH.

[Ipu M3yYeHHH 30J10Ta M3 PA3HOBO3PACTHBIX MECTOPOKIACHHI BBIAB-
/lcHa OINpeleJeHHass TeHAeHIHs — IMPH NPOUYHX PAaBHBIX YCJOBHUAX, UEM
/peBHEe 30JI0TO, TeM caabee BeIpaxkKeHbl B HEM CTPYKTYPBI IEPEKPHCTAI-
1H3allHH, MeHee reTepPoTreHHbl ero CTPYKTypa U cocTaB. ITO 00yCI0BJIEHO
IpollecCaMH PeKPHCTaJNJH3alluH, YHUUTOXKAIOUIEH cJe/lbl MIacTHYeCKHX
nedopmanui, cobuparenbHOil MEPEeKPUCTANIN3ALNH, 3aTyIIeBpIBAIOLIEN -
) CKpHCTaJMIu3alnoo, 1 Auddysun, npuBoisuieil K 6osee paBHOMEPHOMY
pacmnpempeseHuio mpuMecen. ,

HauboJaee 4eTKO reTeporeHHOCTh CTPYKTYPBl U COCTaBa 30J10Ta INPO-
JBJE€HA B MECTOPOKJCHHUAX Me30- KaliHo30HcKoro Bo3pacra. MaMenenus
0coOeHHOCTel 30JI0Ta BO BpPEMeHH OCOOEHHO XOPOIIO MPOCJEKHBAKTCA
} MECTOpPOXJAeHHSAX OJU3NOBEPXHOCTHBHIX (GopManui, XapaKTepHu3ylo-
IMXCH MaKCHMaJbHOH HEOJLHOPOMLHOCTBIO CTPYKTYPHI H cOCTaBa CaMO-
yonHoro 3ogota. OTHOCUTEJbHO MEHbIIAs reTepPOreHHOCTb THIIHYHA JJIS
10JI0Ta TO3JAHeNnaJJe030HCKHX MeCTOPOKIAeHHH B 00/acTsaX I03IHE0POo-
'CHHOTO BYJKaHH3Ma, a HauboJsibllasg — JJs 30J10Ta, CBI3aHHOTIO C aJib-
IMUCKHM PYAOr€HE30M.

B MecTOpOXKIEeHHSIX BYJKAHOTEeHHBIX NOSACOB IO Mepe nepexosia K 60-
1ee MOJIOJBIM MECTOPOXKAeHUAM MacuiTad U UHTEHCHBHOCTb NNPOSBJIEHUS
CTPYKTYD YaCTHUHOH MepeKkpHCTaJJH3alliy 30J10Ta OTYETINBO BO3pacTa-
ioT. B TO »Xe BpPeMs B OTHOCHTeJBbHO JIPeBHHUX (MeJOBBIX) MECTOPOIK-
eHUSIX yeTye NposiBaAeHO obocobieHne Gas caMOPOAHOro 30J10Ta U KIO-
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CTEJINTA, HMEIOUIHX PEe3KHe IPaHHILbl, ONpeaeJeHHBIH COCTAB H HEOAHN

poaHoe, 1Jsi 6osee MO3AHUX a3 0OBIYHO 30HAJABHOE, BHYTPEHHEE CTPOL
HHE. \

H3SMEHEHHUE OCOBEHHOCTEH 30JI0OTA
B SABUCHUMOCTH OT PA3JIMYHBIX
FEOJIOTHYECKHUX YCJIOBHUH

[lo reosioro-cTpykrypHBIM yCI0BHAM pasMelleHHsI MOTYT OBITh BB
JICHBI 1B TPYNINBl MECTOPOKAEHHH, B KOTOPHIX paciuudpoBKa THIOMOP(
HOTO 3HaueHUA 0cOOeHHOCTeH 30J0Ta TpebyeT Pas3JHUHOTrO MOAXOMA.

K mepBoii rpynmne OTHOCSTCS MECTOPOKIEHHS, pacnoJioKCHHBIE
MHOTCOCHMHKJ/JIHHAJBHBIX 30HAX U HE HUCNBITABIIHE BO3IEHCTBUS TEKTOH(
MarMaTHYeCKOH aKTHBH3AIHH. 1

30JI0TOPY/AHbIE NPOSABJICHHS NPHYPOUEHBI K 06aCTAM Pa3BUTHS TE]
PHUI€HHO-0CAJ0YHLBIX, (DJUIIOHIHBIX, 4acTO 060TalleHHBIX VIJIUCTHIM BE
(I[ECTBOM TOJIIL C OrPAHHUYCHHBIM PA3BUTHEM MAarMaTHUeCKHX MOPOJL
PYAOTIPOSIBJICHHSI HEPEIKO HAXOAATCS HA 3HAUHTEBHOM PacCTOSHHH O
TposIBJIEHHH MarMatuaMa. MecTopoXKaeHHsT B OCHOBHOM c(hOPMHPOBaHI
Ha OOJIBIIHX M CPEAHHUX rJIyOMHAX, pexke Ha HeBOJbIINX rayOHHax,
OTHOCSITCS K OrpaHHYEHHOMY 4HCJay (OpMaUMid H MHHEPaJbHLIX THOI
MuHepasbHbIe KOMIIEKCH, CBA3AaHHbIE C PA3JHUHBIMU CTALHAMHU H 123K
STanaMu pyroobpasoBaHHsi, BeCbMa CXOJIHBI H HEPEAKO MOTYT OBITH BBl
ACJICHBI TIDEZKJIe BCEro Ha OCHOBAHUHU M3MEHEeHHS 0COOEHHOCTeH 30J10T4

OIHaKo HMEHHQ B 3THX MECTOPOIK/IEHHIX CBOHCTBA 30J10Ta HAUGOIE
NOCTOAHHBL. HeoOXonumo n3yuurh GoJsbliuoe uncjao 06pasiioB HJs1 BHISE
JICHHSI NIPU3HAKOB NepeKPUCTaNJIH3AIHH 30J10Ta, H3MEeHEeHHUSI UX HHTel
CHBHOCTH, B3aHMOOTHOILIECHHH 30/10Ta Pa3JHYHBIX reHepamuil, CTaTHCTH:
"1CCKH 3HAYHUMBIX Pas/HuYMH (POPMBI, pa3MepoB 30JI0THH, HX NPOO6HI, €O
CTaBa, COAEpXKaHus U pacnpeieseHHs 3JeMeHTOB-pHMeced. I MeHH
9TH HEPE3KHE, HO CTATHCTHUECKH 3HAUMMbIE Pa3/IHUHA MOTYT B DS
C/IyuaeB paccMaTpHBAaTLCs KaK NPU3HAKH, YKa3bIBAIOUHe Ha NpHHAJ
/I€ZKHOCTD 30JI0TA K MECTOPOKAEHUSAM Pas/IHuHBIX GOpMaIHil, MHHEP aJlh
HBIX H CTPYKTYPHO-MOP(HOJOrHUECKHX THIIOB. |

Ko BTOpOil rpynme oTHOCATCS MECTOPOMKAEHHS, PACIOJIOKEHHBIE |
00M1aCTAX, KOTOPbIE XapaKTepPH3YIOTCsl HEOAHOPOAHLIM COCTABOM MOPO
BMELIAIOIHX 30JI0TOe OPYJECHEHHE, PA3IHUHBIMH 110 COCTaBY H (haiusy
[JlyOHHHOCTH MPOSIBJEHHSIMH MarmMaTuaMma, pasHoo6pasHeM MHHEpaJik
HLIX THIIOB 30JI0TOPYAHBIX MposiBacHHi. K HHM OTHOCATCS mpenMyIect
BEHHO MECTOPOKAEHHs GJH3MOBEPXHOCTHBIE M TI'HIAGHCCAJbHbIC, MHHE
pajoobpasoBanue B KOTOPBIX MPOHCXOAHJIO B GLICTPO MEHSIOUIEXCS
TEPMOAHHAMHYECKHX YCJIOBHSIX.

OcobGeHHOCTH 30Ji0Ta 3HAUUTENAbLHO H3MeHsIOTCS. Jlaxe B npenesaa
ONHOCTAAHHHOTO MHHEpPaJLHOr0 KOMILJICKCa 30J10TO pPas3JHUUYHbIX MHHE
PANbHBIX acconuanui OObLIYHO 3HAYUTEJbHO OTJHYACTCHA. 30J10TO, CBS
3aHHOe C pasHBIMH CTAJUSIMH MHUHHEpaJH3alWH, HEPEeAKO pPa3HuaeTes
0oJ/iee pe3ko, ueM 30J10TO, OTJaraBlieecss Ha Pas3HBIX 3Tamax pynoo6pa
30BAHHUS B MECTOPOKACHUSAX NMEPBOH I'PYIIIHL.

XapakTep U3MEHEHHS 30J10Ta B MECTOPOXKACHHAX Pa3IHUHBIX 00/
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(reil cJeLyeT YUHTHIBATh MPH BOCCTAHOBJIEHHH HCTOPHH (POPMHPOBAHHS
UpYJLIeHEHHS!, BBHISIBJEHHU THUIIOB 30JI0TOM. MHHEpaJu3alii H 3aKOHOMEP-
IOCTed HX pacnpocTpaHeHus, onpelejeHHH Y4acTKOB C HaAJOXKCHHEM
)13H0BO3PACTHON HJIM PA3HOTHIIHOM MHUHEpaJ/Hu3alHuH.

TakumM oOpa3oM, HeKOTOpble M3 THIOMOP(QHBIX NPH3HAKOB MOTYT
piccMaTpHBAThbesl Kak oOliHe A8 BCeX H3YYEHHBIX MECTOPOXKIAECHHH C
OJIH3KUMH VCJIOBHSAMH oOpas3oBaHusi. TakKHMH NPH3HAKaAMH ABJSIOTCSA
IPOSIBJIEHHSI 30HAJbHOTO CTPOEHHS, CTPYKTYPHI NepeKpHCTaJJIH3alHH,
‘0/lcp:KaHusl B 30J10Te cepebpa, CypbMBI, COCTAaB APYrUX MpUMeceH, MOp-
(poJiorus 30/10Ta, 3aKOHOMEPHO H3MeHSIOLHEeCsS B MECTOPOKACHHUAX Pa3-
AiuHOfl T1y6HHBI, FeHe3Huca ¥ B pyAax, MoJABepriiuxcs MeTaMoppusmy.

/Ipyrue mpH3HakH 30Ji0Ta OoJsiee 4aCTHbIC, OHH CBSI3aHBI C YCJIOBHA-
Vit ero 0Opa3oBaHusl B npeaeaax 30J0TOHOCHBIX MPOBHHIIHH, CTPYKTYP-
1O)-MeTaJdJOreHHYCCKUX 30H ¥ OTJAeJbHBIX PYAHBLIX ToJel. K Takum npu-
laKaM OTHOCSITCS HM3MeHeHus NpOoOHBl, cocTaB, cpeaHee CoAepzKaHue H
(ApakKTep pacnpejeseHust NIpUMece, 3aBUCsIIHE OT CTAJUHHOCTH H 3TAIl-
I0CTH PYAO0OpPa3oBaHHs M FeOXHMHYECKHX OCOOCHHOCTEH paHOHa, Xa-
paKTep 3€PHHUCTOCTH, ABOWHHMKOBAHHS, 30HAJBHOCTH, NPHCYLIHH 30J0TY
NA3JUUHBIX FeHepaluid; B3aUMOOTHOLIEHHS 30J10Ta PA3JIHUHBIX reHepa-
11i1, oTpasKalIlue CTaAUHHOCTh H 3TAMHOCTh PYMOOT/IOXKEHHA, a TaKMKe
(¢ paccMaTpHBaBUIHeCA 3/eCh NeTaJH MOP(OJIOTHH, yKa3blBaIOIIHE 1A
yLileJieHHe 30JI10Ta B oNpedeJeHHOM MHHEepaJJIbHOH cpee.

I'nasa ‘11l

U3MEHEHUS CTPYKTYPbI

U COCTABA CAMOPOILHOTIO 30JI0TA
B 9K3OTEHHbIX YCJOBHUSAX

li3MeHeHHe 0COOEHHOCTEH 30JI0Ta B 3K30TEHHBIX. YCJOBHUAX IPOHC-
{0JIUT B OCHOBHOM TOJI BJHUSIHHEM MeXaHHUYeCKHX JeopMalni, XHMHYC-
CKHX U 3JEKTPOXHMHUECKHMX BO3JEMCTBHH H B pe3y/abTaTe IPOLECCOB

nnpdy3nm.
OcTaHOBHUMCS Ha 3THX npeoOpa3oBaHHAX H UX THIIOMOP(PHOM 3Haue-

i1, noApobHee 0XapaKTepH30BaB Te U3 HHX, KOTOPBIE ObLIH NPeAMETOM
H0Jiee TIPUCTAJBHOrO BHHMAHHUA — H3MEHEHHS COCTaBa H CTPYKTYPHI
0/I0Ta B 3aBUHCHMOCTH OT BpeMeHH npeObIBaHUA €ro B 30HE THIEepreHe-
1 | oCJeAVIoNied MeXaHHueCKOH MUTPallii YacTHIL,

NMPEOBPA30OBAHHUSA 30J10TA
B KOPAX BbIBETPUBAHMHUASA

U B 30HE OKUCJIEHUI PYIAHbBIX MECTOPO)XJAEHHWH

H. B. Ilerposckas (1973), C. B. fl6aokoBa (1974) u apyrue nccie-
1OBATEJNH BBIACJASIOT B OKHCJAEHHBIX pyAdax 30/J0TO «OCTaTOYHOE», aHaJIO-
[1UHOE 30JI0TY MEePBHYHBIX Py, HO 4aCTO B TOH HJIH HHOU CTENEHH H3MC-
ICHHOe B THOEPreHHLIX YCJOBHAX, U BTOPHYHOe — oOpasoBaBilieecsl B
KOpaX BBIBETPUBAHHUS M B 30HAX OKHCJICHHsI B pe3yJbTaTe BbIIEJCHHA

I3 MUTPHPYIOIIHX B HUX PACTBOPOB.
o7



K mpeobpasoBaHuAM OCTATOUHOrO 30J10Ta B KOpPaX BHBeTpHUBaHI
YIOMSAHYTHIMH aBTOPAMH OTHOCSITCS PACTBODEHHE W CrJIa)kKHBaHHe B
CTYIOB IIOBEPXHOCTH 30JIOTHH U pa3BUTHE BBICOKONMPOOHBIX MexK3epHO
BLIX IIPOXKHUJIKOB (pHC. 23). -4

DGopMupOBaHHe MEK3e€PHOBLEIX BBICOKONPOGHBEIX npoxkuako H. B
[lerpoBckas (1973) cumrTaer KpaTKOBPEeMEHHBIM IMPOILECCOM, OTMeuall
UTO HET NPH3HAKOB HX BO3HMKHOBEHHS M Pa3pacTaHHS B POCCHIIAN
[Ipenmosiaraercs, yTo 3TH NPOKUJIKH 06pas3yloTCs B pe3yjabraTe caml
3aJICUMBAHHS  MEXK3EPHOBBIX IOJOCTEH, KOTOPble BO3HHKAJAHd HPH
HEPaBHOMEPHOM COKpalleHHH nepBHUHOro o6beMa 3epeH 3oJ0ta. Comep
)KaHue cepebpa B arperarax 30/0Ta He H3MEHSIeTCS, II03TOMY MO
NPeANOoJOKHTEL, UTo 00beMHONU nuddy3un cepebpa B 3epHAX 30J0TA .
30HE rHIepreHesa He MPOUCXOJHUT M NOJOCTH BO3HHKAJMU npu AuGOy3Hil
M yJaJeHHH M3 30Ji0Ta ra3oB. [locaeinue CKOMISANUCH Y MeK3€PHOBLIS
'PaHHL], a MocJe UX yAaJeHHs IOJOCTH 3a/JeUUBaJTHCh 30J0TOM. |

OZAHako 3Ta runoresa He oObsACHSET, moueMy Au( Y3 ra3oB ¢ 34+
JIeYMBAHHEM MEK3ePHOBBIX NOJIOCTEH BeCbMa BBHICOKONPOGHBIM 30J0TOM:
He IPOHUCXOJHUT NPH BHYTPUPYALHOM MeTamopduaMe 3040Ta (pereHepil
poBaHHBIE MPOXKHJIKH, KaK IPaBuio, OBIBAIOT HH3KONPOOHBIMH). |

B onnoit u3 pabor aBTopa (JI. A. HukosaeBa, 1968 r.) mex3epHo
Bble NPOXKUJIKH OBbLIM Ha3BaHBl «KPAEGBBIMH», TaK KaK NPH IMOCJIELY)
leM HaJOKeHHH IJIaCTHUECKHX AedopMalUii OHM HHOrAa BeAyT cell
Kax 4acThb OJHOTO U3 KOHTAKTHPYIOMIHX 3epeH, Pa3leNeHHbIX STHM e
’KHJIKOM: JBOHHHKH U JIHHHH CKOJIbXKEHHS MPOJOJKAITCA H3 OJLHOL
3epHa B MeK3€PHOBOH MPOXKHUJIOK W OOPLIBAIOTCS Y TPAHUILLI COCETHEL
3epHa (puc. 24). KpomMe TOro, CpaBHUTENbHO YaCThl CJAYYaH, KOT/la Mel
3ePHOBbIE NIPOKHUJIKHU PA3BUBAIOTCH He MeXAY 3epHAMH 30/10Td, a B Il
10BEPXHOCTHOM CJIOE, B TOM YHCJE H Y MOHOKPUCTAMIHYECKHX YaCTHll
Becbma BbICOKast mpoba 30/10Ta MeXK3ePHOBBIX NPOKHJAKOB (950—995
CBHIETEABCTBYET O TOM, UTO HPH MX 00pPa3oBaHHH MOUYTH Bce cepelp
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Puc. 23. MeX3€pHOBble BHICOKONPOOHBIE MPOXKHJIAKH B 30J0T€. MOHTHPOBAHHBIK aHmWAUG, nporf

JEHHBIM Lapckoi BoOxko#i. Ysea. 90. K
Puc. 24. B3auMOOTHOLIEHHe MEX3EePHOBLIX NPOxUIKOB (0), pa3BHTHIX B KPAaeBHIX YacTAX Nef
HbIX 3epeH 30J0Ta (a), ¢ BO3HMKUIHMH Nocje aedopManuid B POCCHINM HABOWHHUKAMH H PEeKpPHCT
JNU30BAHHBIMH 3epHAMH (6). MOHTHPOBAHHBIA AHMAH(, NPOTPABIAECHHBIH IAapPCKOH BOIKOH, YBel|
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IIHOCHJIOCH M3 30JI0THH. B KopaxX BHIBeTPHBAHHS U B ME3030MCKHX (peiKe
I HH?KHEUETBEPTHUHBIX) POCCHINAX OTMEUaJJHUCh MeK3CPHOBBIE NMPOKHII-
11, OKPY2KeHHbIe Y3KHMH 3aJHBaMH 30J0Ta ¢ MOHUXKEHHBIM, 10 CpaBHC-
11110 ¢ HeOOJBIIHUMHU peJUKTAaMU IEepPpBHYHOrO 30J10Ta, COAEpKAHHEM
cepebpa. B oTaenbHBIX yuacTKax ApeBHUX JOJHH IPUCYTCTBYIOT 30/10TH-
I, cOCTaB KOTOPBIX IIeJHKOM OTBEUAET COCTAaBy MEXK3E€PHOBBIX IIPO-
KIJIKOB, a CTPYKTYPa MX MOHOKpHCTajsInueckast uin sepuucras. [1o-Bu-
IIIMOMY, MPOIECC pa3pacTaHus MexK3ePHOBBIX NIPOKHJIKOB B €CTECTBEH-
IHbIX YCJOBHSIX IPOTeKaeT upe3BblUanHO MEJIEHHO, ITO3TOMY HHTEHCHB-
IblC IPOSIBJIEHUS €ro Ha6JIoMaJHCh TOJBKO Y 30J10Ta, OTHOCHTEJIbHO
(JINTeJbHO HAXOASIIErocss B 3K30TeHHBIX ycaoBusax. Hamnbosee 3Hau-
CJIbHOE pa3pacTanue MPOKUIKOB OTMEUECHO Y 30J10Ta, UCIIBITABILIETrO HH-
NAMHHEepaJH3alHOHHYIO NepeKPHCTaIN3alliIo H HMEIOIIEro HECKOIbKO
C3MHTErPUPOBAHHYIO NOJHIAPHUECKH-3epHHCTYIO CTPYKTYpPY (Huko.1a-
cpa, 1973), obaeruaBuyio auddysnio atomoB cepedpa no rpaHuygamM M
I0BEPXHOCTH 3epeH.

Jilucddysusa ra3zoBbIX BKJAKYEHUHA B 30J10T€, KAK Ha 3TO yKasblBaJjla
. B. IlerpoBckas (1973), TakxkKe ycKOpsieT 3TOT MPOLECC, CIIOCOOCTBYS
ACIIHPEHHI0 Mexk3epHoBHIX mosoctei. C. B. I6/10K0Ba ycTaHOBH/IA NIPH
(CCcaeIOBAHUAX Ha MHUKPO3OHJIE, YTO KOJUUECTBO cepebpa B 3epHAxX 30-
joTa YMEHBbIIAaeTcs Mo TPaHHUIle ¢ BHICOKONPOOHBIMH NMPOXKHJIKAMHU.

Takum oOpasoM, MexK3epHOBbLIe NPOXKHUJIKH, NO-BUAUMOMY, B OCHOB-
oM obpasyroTcss 3a cueT BbIHOca cepebpa U3 CaMOPOJHOTO 30JI0TA B
iporecce camoiuddysun, Hanuume MexkK3epHOBBIX IOJOCTEH YCKOPAET
ylaseHne cepebpa ¢ moBepxHocTH 3epeH. O6beMHas AUGPy3usT MPOHC-
(OJIUT MeIJIeHHee W He Bcerja NPUBOIHUT K 3aMETHOMY H3MEHEHHIO CO-
('raBa 3epeH.

KpoMe Toro, ¢opmMupoBaHHe NPOKUIKOB MOXKET ObIThb CBSI3aHO C
yllasieHdeM cepebpa B npoiecce 1HMDGY3UH ¢ TOBEPXHOCTH TOJABKO OJHO-
0 U3 3epeH 30J0Ta. DTO NPUBOJAUT K 0OPA30BAHHIO KPAEBBIX MPOZKHJI-
OB, PACIIOJIOXKEHHBIX Mo nepuPepun 30J0THH, a TaKyKe BHYTPH 3E€pPHU-
‘TLIX arperaToB. B nocaennem cayuae, Kak OblJI0 YKazaHno, BEICOKOIIPOO-
IbiC TIPOKHJKH TPH MJIacTHUYECKHX nedopManmsax BeayT cedst Kak yqacT-
Il HEU3MEHEeHHOTo 3epHa.

Hanuuue BLICOKONPOOHBIX KoppoaupoBaHHbX obosouek (R. G. Mc
(onnel, 1907 r., Fisher, 1935; ITerpoBckasi, ®acranosuy, 1952, 1955;
it J1p.) cuuTaercst oOuIe 0COOEHHOCTBIO JIHMIIL 30J10Ta H3 POCCHIIEH.

B pesyapTate HaOJIOACHUI aBTOp cuuTaer, uTo 0OpasoOBaHHE MEXK-
CPHOBBIX NPOMKHJIKOB M BbLICOKONPOOHBIX 000J0UYEK Y YaCTHIL 30J0Ta
HAUMHHAETCS B 30HE OKHCJEHHUS U KOPaX BbIBETPUBAHHA H NTPOLOJJIKAECTCH
i POCCHITISIX.

M'unoresa M. C. ®umepa (Fisher, 1935) 0 BOSHHKHOBECHHH BBICOKO-
1pOOHBIX 000JI0UE€K B pe3yJbTaTe 3JEeKTPOXMMHUCCKOH KOPPO3HH B Ha-
crosimee Bpems nojsepraack Kpurtnke. JIx. Jlecbopo (G. A. Desbo-
rough, 1970 r.) BepHyJics K IPeANOJOKEHHUIO, BHIABUHYTOMY P. MakKkoH-
iesiom (Mc Connel, 1907 r.), B. M. Bepranckum (1922r.) u 1p., o BBILIIE-
JAUYHBAHHUM cepebpa W3 MPHIOBEPXHOCTHBIX YacTed 3ogaoTuH. H. B.
[lerpoBckag (1973) paccmatpuBaet popMupoBanue o0OMOYEK KaK pe-
yJABTAT TepPeKpHCTa JIH3aluH, Pa3BUBaBIIeHCss B TOHYAHIIHX TIPHUIIO-
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BEPXHOCTHBIX CJIOSIX 30J10TQ, IPUYEM BBHIHOC cepebpa TOJbKO YCKOPSJa H
MEHEHHE CTPYKTYPHI 3THX CJIOEB 3a CUET BO3HUKHOBEHHUS nedeKTOoB Kpl
CTAJVIHYECKOH PEIleTKH 30JI0Ta U B CBSI3H C HANIPSAXKEHHSIMH, KOTOpbIE O
pa30BBIBAJIUCh H3-3a TIOSIBJIEHUA BaKaHTHBIX nmos3uliui. [IpeacraBieHue
[pouecce BOSHUKHOBEHHSI BBICOKONPOOHBIX 000/J04YeK KakK 00 OZHOM I
TUTIOB TMIIEPreHHOHW IePeKpPHUCTAaJNJH3alluu 30J0Ta Pa3BUBAJOCh TaKi
C. B. {6aokoBoit (Canpbikil
sl61okoBa, 1970) u JI. A. Huki
JaeBon (1968).
ABTOpOM YyCTaHOBJIEHO, U
[MepeKpHCcTaNIu3alus MpHUIIOBEP]
HOCTHOT'O CJIOSI OCTATOYHBIX 30/
THH, CONPOBONKAAMOIIASICS BBIHI
com cepebpa, HauuHaeTCs
KOpaX BBIBETPUBAHUS. DTOT ML
[leCC, M3BECTHBINI KaK KOppoasi
30J10TA, B 30HE OKHUCJCHHUS MaJ
CYJbMUAHBIX MECTOPOXKICHUH
JOCTATOYHO KDPYIIHBIM 30JI0T(
0ObIUHO OBLIBAET MPOSIBJIEH cJal
H IPUBOAUT K BO3HHKHOBEHH
TOHUAHIIEH, HepeaKOo Mpepbis
CTOM WJIH 3apPOJAbIIIEBOH TOYE
HOH 000JI0YKH, 3arpsi3HeHH(
FHAPOOKHUCTAAMHU  2KeJje3a U MNP
Halmueld MaToBBIH OJecK IoBep
HOCTH 30JI0THH. B aHmndax mj
MTOJIHPOBKE MeEJKHEe TOYCUHbIEe BBICOKONPOOHBIE 3epHA YAacTO YTPadyHB
ioTc.  OIHAaKo B JIOKaJbHBIX yyacTKaxX Jaxe B yGorocyabOuie
HBIX pyJax CO3LaiTcs yCJAOBHS, 6JaronpHsATHBIE M/ BbIllegaudBanilk
cepebpa — 0GBIYHO IO KOHTAKTaM BEChbMa HH3KONPOBHOTO 30J10Ta H Ki
TCJIHTa C OKHCJISIOUIUMUCA CYyJAb(@UAAMH H 0cOOEHHO C arperatoMm py
HBIX MHHepaJsioB pasfinyHoro cocraBa (puc. 25). Ilo-BHAHMOMY, 3HAY
HHE HMEEeT He TOJIbKO TOBBILIEHHAsT XUMHUCCKAs arPecCHBHOCTb CHE
HO W 3JIEKTPOXUMHUeCKHe (pakTOphl. B Takux yuacTkax Ha oTHe/bH
6/IM3IIOBEPXHOCTHBIX MECTOPOXKAEHUAX VAaBajoCh BUAETh BechbMa MO
Hble (AecsATble MOJH MHJIJHMETpPa) BHICOKONPOOHBIE 0060J0YKH 14 |
BCPXHOCTH  30JO0THH H Jla)Ke IOJHOCTbIO INepPeKPHCTANJIU30BAHHOE
FTHTIEPreHHBIX YCJAOBHUSX 30J0T0. MIHTeHCHUBHAs KOppoO3us ualue Habul
JLa€TCsl B 30HAX OKHCJIEHHUS O/IU3NOBEPXHOCTHBIX MECTOPOKICHUH C M
KHM HH3KONPOOGHBIM 30/I0TOM. BaxKHYI0 pOJib HrpaioT KJIHMATHUECH
YCJIOBHSA: B YMEPEHHBIX KJIHUMATHUECKHX 30HAX C BJAAXKHBLIM KJAUMATO!
B XKapKHX 3aCYLIJIUBBIX pPaHOHaX C NepPHOJHYECKHMH ocajKaMu KOp|
‘3Hs1 30J10Ta B 30HE OKHCJIEHHSI 3HAUUTFEJbHO MHTEHCHBHee, yeM B Bhl
KHX IIHPOTaX M pPavoOHax C Pe3Ko KOHTHHEHTaJbHHIM Kaumatom. Ol
KO II0]] BAHSIHHEM MOPO3HOTO BLIBETPHBAHMS THIICPreHHAS TIePEKPHUCTE
~JIn3auusi ObiBaer BecbMa ray6okoil. OTMeueHO TakKe YCKOPeHHe KOP|
3HM NPH CONPHKOCHOBEHHUH C MOPCKOH BOJIOHM. | |

bospmioe sHauenne uMeer GakTop BpeMeHH. B npeBHHX KopaX W

Puc. 25. KoppoaupoBanHasa 0060J04Ka Ha 30-
JJOTHHE K3 30HbI OKHCIeHHsA. MOHTHPOBAHHBIH
aHmaH@, npoTpaBJeHHBIH PacTBOPOM Cr,O, B

HCI. ¥eexa. 300.
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WeTpUBAHUS B PUMTOBHIX JOJUHAX 00pa3oBaHHe BLICOKONPOOHOH 000-
10YKH HabJJI0La/10Ch KaK Y HU3KONMPOOHBIX, TAK U Y BEICOKONPOOHKIX 30-
I0THH, Y NepBBIX OHO NPOTEKaJ0 HaAaMHOro ObICTpee, ueM pa3pacraHue
\(/K3€PHOBBIX MPOXKHJKOB, H MEJKO3EPHUCTasi CTPYKTypa MepeKpPHCTaJI-
I13alUK, XapakTepHas IJs BBICOKONPOOHBIX 000J0YeK (4acTo Ha3bl-
WicMBIX KOPPOAHMPOBAHHBIMH), mpeobJaanana Haj CTPYKTYPOH MexK3ep-
HOBBIX TIPO2KUJIKOB, IIPEACTABJ/ICH-
ILIX 3J€Ch TOHKOIJIACTUHYATHIMH
CpHAMHU, YAJUHEHHBIMH HWJIH JINH-
\HJHBIMH B TONEpPeYHOM pas-
pe3cC.

XapakTepHo, 4TO (popMa 3e-
NCH B BBICOKONIPOOHBIX 000JOUKAX
(0JIOTa M3 KOpP BBLIBETPUBAHHS
14CTO OKPYIJIEHHas; JABOHHHUKH B
11X OOBIYHO OTCYTCTBYIOT. JTa
0c0OEeHHOCTDh, BEPOSITHO, CBsi3aHa
¢ TeM, YTO IepeKpHCTaJJJH3alusd
0JIoTa MPH  KOPPO3HUH IPOUCXO-
11T 3aech 0e3 npeaBapHTENbHBIX
MeXaHHYECKHX nedhopMalui, NpH-
HOJAIIUX K pEeKpHCTaJdJMH3allHH.

HenedbopMupoBaHHOE  BBICO-
LonpoOHOE 30J10TO KOPPOAHPYET-
(il CpaBHHUTEJILHO cJabo, H MOII-

OCTH BBICOKONMPOOHOU 000JIOUKH
§ 9THX CJAy4asiX B KOpax BbIBeTpuBaHM#A HezHauuTesbHa. llonnas niu

|OUTH TIOJIHASL THIEpPreHHas IepPeKpHUCTA/IN3alllsa  BbBICOKONPOOHOTO
0J10Ta, HabJoaaBIIascsd B Kopax, OOBIYHO siBJsJIach pe3y/JabTaTOM pa3s-
DICTAHHST MEXK3EePHOBBIX NPOKHJIKOB.

B orauuyue oT mpolilecca oOpasoBaHHs MEK3E€PHOBBIX IPOKHIIKOB,
sioc cepebpa mpu KOPPO3HM IOBEPXHOCTH 30JIOTHH NPOHCXOJHT HE
ibKo 3a cuer AHGQy3un (Ha YTO yKasbiBaeT BOSHHKHOBEHHE MPOME-
WYTOUHOH 30HBI MEXJAY KOPPOAHPOBAHHOH 000JIOUKOH H SAIZAPOM 30J10-
i), TIpakTHYeCKH K MOBEPXHOCTH 30J10Ta B KOPaxX W POCCHLINAX HMEIOT
neryn paboure (JIOHIAB, B B IPAaHHYHOH (pa3e 30JO0THH MPOHCXOIHT
JilesiaynBaHne cepedpa. B xoHTakTe ¢ pyAHBIMH MHHEpa/jgaMH KOPPo-
I1jl yCKOpsieTcsl B pe3yJbraTe 3JeKTPOXHMHUECKHX IPOLECCOB.

B psje cayuyaeB NepekpHCTaJH3alUs NOUTH BCEX YACTHI[ 30/10Ta B
KOpaX BBIBETPHBAHHS MOXKET OBITH IOJHOH, PEJHKTBEl KOCTATOYHOI0» 30-
JoTa B LEHTPAJBbHBIX YacTAX 30JIOTHH IOYTH HE COXPaHAKTCHA, H €JHH-
L(eHHBIE TPH3HAK, OCTABIIMICS OT MEPBHYHOro 30J0Ta, — (opMa €ro

i)

Puc. 26. Hapocrtbl runepreHHoro 30Jiora (cser-

Joe) i rUJAPOOKHCIIOB KXejge3a Ha nOBEepXHO-

CTH 3CJiOTHH M3 30HBI OKuHcJaeHusi. MOHTHpPO-
BaHHbIH aHmand. Ysea. 230.

WACTHIL 30JIOTHHBL HE HECyT cJeloB MeXaHHuecKo# 00paboTKH, BHICTYIIL!

W% 11OBEPXHOCTH M ee CKYJbITypHble (DOPMBI HHOTZAQ CJerkKa CryiaxeHbl
P TBOPEHHEM.
boJiee cyllecTBEHHbBIE THIePreHHble U3MEeHEHHsT MOP(OJIOrHH YaCTHIL
WepBHUHOrO M MepeKpPHCTAMJU30BAHHOrO in situ 30/10Ta NPOHCXOAAT 34
J\¢| HapacTaHHsl Ha ero MOBePXHOCTb BTOPHYHOro 3oJsiota (puc. 26).
I poMe CIJIOIIHBIX U JIOKAJIbHBEIX HAPOCTOB HA «OCTaTOYHOM», BTOPHY-
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HOe 30J10T0 oOpasyer 000COOJ/IeHHBIE BBIAEJEHHS B BHIE KPHCTAJ/LIO
IeHAPUTOB HX CPOCTKOB, arperaTtoB, MJI€HOK, MOXOBHAHBIX H HaTeuHbl
oOpas3oBaHHIl. “

P. A. AmocoB (Amocos, HyBukuHa, 1974), npuiue/ K 3aKJ/JI0YEHil
4TO XapaKTepPHble HUTEBUHbBIE KPUCTAJIJIBL H HX CPOCTKH B €CTECTBEHH
yCJAOBHSIX OOBIYHO NMPHCYLIH 30JI0TY, BBIAEASIBIIEMYCS B 30HE THIIEPT
He3a,, B OTJHUHE OT I'MIOT€HHBIX NPOBOJOYKOBUIHBIX KPHCTaJJOB. LI
nomMopdHble NpU3HAKH HX AeTaabHo H3yueHH C. B. SI6mokoBoit (197 {
u 1p.), H. B. Ilerposckoit (1973).

Puc. 27. a — BTOPpHYHOE 30JI0TO, cpPOCLIE€ECH ¢ rHAPOOKHCHaMM Keje3a, MOHTHPOBAHHBIH AHIN
YBea. 230. .
O — reTepoOreHHas cTPyYKTypa BTOPHYHOrO 30JI0Ta, cPOCHIErocs ¢ kypaHaxurom. AHWIAUAG, cHATHIN
CHHUM GuiabTpoM. ¥Ypen. 530. Cuumkun C. B. S16J0KOBOH.

C. B. Jl6a0K0BO# ycTaHOBJIEHO, 4YTO BTOPHYHOE 30J0TO, 06pa3oBa
[lieeCs 3a CUET paCTBOPEHUS H MEePeOoTJ0KeHHA TOHKOLUCIIEPCHOrO 301
Ta, 3aKJAIOYEHHOr0 B OKHCJSIOIIHUXCA CYyAbPHUIAX, OTJHUYAECTCA IIO CYh
M€ IPHU3HAKOB OT BTOPHUYHOrO 30J10Ta, BO3HHUKIIEro B pel3yJbTaTre P
JOXKEeHHUs1 TeJaypunoB. llocieanee umeer, B 4aCTHOCTH, clelnudUUECKY!
reTeporeHHyio MHOrodasnyro cTpykrypy (puc. 27, a,0).

C. B. Jl610K0Ba Ha OAHOM H3 YyMEPEHHO CYJb(MUIHBIX MECTOPONK
HUH HaOJsrogansa camMOPOJKH BTOPHYHOIO 30J10Ta padMmepom a0 20 i
Y CJIOBHSI HAXOKJACHHUSI U XapaKTep 30JI0Ta B 30He OKHCJEHHS psjga ME
Topoxaenun (cooburenns 1. @. Meankuna, H. 1. bopogaeBckoro) m
3BOJISIIOT CUHTATh, YTO CAMOPOJAKH MOTJIH OBITh THIIEPTEHHOTO NPOHCXO)
JeHHsI, DTH AaHHble JJOCTATOUYHO YOeAUTeJNbHbI, €CJH IIPHHSTH BO BHHM
Hue MaclTabbl U 0COOEHHO MJIUTEeJbHOCTh (DOPMHUPOBAHUS ME3030HCKO
KOpPHI BEIBETPUBAHUS B MeCTaX HaX0XKJAeHHUA CaMOPOJIKOB. .

OxHako B APYrux paWoHax CaMOPOAKH M3 30HBI OKHCJEHHS H POL
Chilley NpejacTaBJ/ieHbl THIOT€HHBIM 30J10TOM, MHOr/Aa NpeTepleBIIHM H |
3HAUUTeJbHble BTOPHUHBIE [IPpeo0Opa3oBaHus, HH B KOGH CTEeleHH He Mal
KHPYIOLIHe ero IepBHUHble MOP(OJOTrHI0, CTPYKTYPY H cocTaB. JlaHHH
H. B. Ilerposckonn (1973), nposenennoe C. B. $16/10K0BO# cpaBHUTEN
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0e M3yueHHe 30J10Ta U3 PyJ H pocchinel, caenannsie E. §l. ChHHiory-
O 3apucOBKH H onuHcaHusg ©6oJee 1000 camMOpoAKOB H3 POCCHIIEH,
A0JIIOZleHUs] aBTOPa HAJ SHAOTEHHBIM U POCCHLIIHBIM 30JI0TOM psla Ipo-
MHIIHH OJJHO3HAUHO CBHIAETEJNbCTBYIOT O THIIOr€HHOM TreHe3Huce Camo-
)OJIKOB.

. Pasmepsl 30J10Ta H3 POCCHIIEH COMNOCTABHMBI C BEJHUHMHOH €ru
ILIAEJNEHHHA B pyAax (XOTA KOHUEHTpalusa KpymHOro 30J0Ta B POCCHINAX
I pe3yJbTaTe COPTHPOBKHU M BBHIHOCA 0OoJiee JErKHX MHHEDPaAJIOB BO3pa-
rTaeT).

2. CTpyKTypa u npoba pyAHOro ¥ POCCHIIHOIO 30JI0Ta TaM, rie npo-
(JIe2KHBaeTCs CBfI3b POCCHINIEd ¢ KOPEHHBIMH HCTOYHHKAaMH, aHAJIOTHY-
ibi. HekoTopble H3MeHEeHHsSI CTPYKTYPhI H cOCTaBa, CBA3aHHLIE C NPedhl-
lAHHEM B 30He OKHCJEHHS H POCCHINSX, — MeyK3epHOBBIe BBICOKONIPOO-
ible TPOXKHJKH, PEKPHUCTAAJAH3alHusd B KPAaeBbIX yacTaX CaMOPOIKOB,
onucan"ag H. B. IlerpoBckoit (1973), Bo3HHKHOBEHHE JHUHHH CKOJIbXKeE-
11151, KOPPOJAHPOBAHHBIX 000JI0U€eK, — pPa3BUTHI (3a HCKJAIOUEHHEM MEK-
|(CPHOBBIX MPOKHJIKOB) TOJbKO IO NEpPUPEPUH caMOPOAKOB U KPYIHBIX
jo1oTuH. MHTepecHo, uto maxe H. B. HecrepoB, passuBawiiuu mnpe,l-
(TaBJieHHe O THIIepPreHHOM XapakTepe caMOPOJAKOB, NMPUBOJAHUT B Kaue-
(TBe OJITHOTO M3 J10Ka3aTeJbCTB HMEHHO Pa3BUTHE B 30J10T€ BHICOKOIIPOO-
IbIX 000JIOUeK M TIPOXKHJIKOB, T. €. HEeBOJBHO KOHCTATHPYET HaJHuke
ICPBHYHBIX 30JI0THH, HMEIOUWHX O00JIOUKH, U NEPBHUYHBIX 3€pPeH, pasjie-
JICHHBIX TIPO2KHJIKAaMH.

3. BzauMooTHOUIEHHS 30JI0Ta ¢ BMELIAIOUIUMHE MHHEpadaMi (B 1mep-
VI0 O4epelb, ¢ KBapUEM H CyJabpHUIaMH) COBEPIICHHO HACHTHYHEI B
)yIaX U B CaAMOPOJIKax U3 POCCHINEH. ¥ CTAHOBJIEHO, UTO IJIEHKH THJIPO-
OKHCJIOB 2KeJie3a JIErKo OTCJAAauBaTCA C NOBEPXHOCTH OKAaTaHHLIX CaMO-
NOLKOB, oOHazxKasd HEHM3MEHEHHBIM MKUJbHBIH KBapll C NPOXKUJIKAMH 30-
nora. CBexXUH KBapl, U HEOKHCJEHHBIEe CYyAbMUAB, paBHO KaK H Apyrue
ICPBHUYHBIe MHHEpPAaJbl PYyHA, HEPeAKO OBIBAIOT 3aKJIOUEHBI B CAMOPOJ-
KdX.

4. CaMOpPOAKH U KPYIHOE 30JI0TO B POCCHIISAX HMEIOT I'a30BhIe BKJIO-
nenusa (JI. A. HuxkomaeBa, 1954 r.), oTcyTcTBYyIOlMe B THIIEPTEHHOM 30-
jore. CocTaB BKJIOUEHHH — OTCYTCTBHE KHCJIOPOJAa, COOTHOIIEHHE
iHepTHBIX ra3oB u ap. (Hukonaesa, 1967; IlerpoBckas, dauncon, Huko-
naesa, 1971; Mouceenko u ap., 1974) — ykKasbiBaeT Ha THIIOTeHHYIO HX
IIPUPOLY.

Takum oOpasom, He OTpHILaA BO3MOXKHOCTH BO3HHKHOBEHHS B OIIpe-
1CJIeHHBIX YCJIOBHSIX CAMOPOJAKOB 3a CYET OTJOKEHHSI BTOPHYHOTO 30JI0-
', TPUXOJHUTCS yTBEpXKAaTh, YTO B palOHaXx C pe€3KO KOHTHHEHTAaJbHBIM
(JINMATOM IOJaBJIsIOllast 4yaCTh KPYIHOro 30Ji0Ta o6pa3oBaJjiach B Iep-
IIUHBIX pyAax. He nckiamo4yeHo, uto B GOpMHPOBAHHH KPYIIHOrO 30J10TA
HOJIPIOYI0 POJIb UIPAarT INPOUECCHl 3HAOIMEHHOH NEepeKpHCTAaJJIHu3alltH.

YnoMmsHeMm elle 06 oLAHOM IyTH (GOPMHUPOBAHHSA HEOOJBUIHX CaAMO-
0/IKOB B KPYIIHBIX 30/JIOTHH — 3TO LEMEHTALUs «OCTATOUHBLIXY> [IePBHY-
(bIX 30JJOTHH BTOPHYHBIM 30JI0TOM, a TakKiXke lLieMeHTalHs B POCCHIIAX
(/JACTOr€HHBIX YaCTHI[ 30J10Ta IepeoTI0KeHHbIM 30J0ToM (IleTpoBckasg,
(bacranosuy, 1952) wuaum mnpuponanoin amaaeramoi (ITomenko u gp.,
1073). YKpynHEHHE 30J10Ta B pPe3yJsbTaTe 3THX NMPOIECCOB OGEIUHO HPO-
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HCXOMHUT B JIOKAJbHBIX yyacTKaXx H uMeer Heboablixe Mactutabsl. Col
|

eT ellle pa3 NOAUEPKHYTh, UTO CPACTaHHUs 30J10Ta C THIIEPreHHBIMU MH
pajsiaMHd MOTYT CBHJETEe/JbLCTBOBATb O €ro BTOPUYHOM TeHe3Huce TOJI
TOorjia, Korja yCTaHOBJeHO HX OJIH3KO-OJHOBPEMEHHOEe OTJIOXKEHHE I
OoJiee 1Mo3/ Hee BbiJleJIeHHe 30J10Ta. KpynHoe 30/10TO B 30He OKHUCJ/IEHH!
OOJIbIIMHCTBE CJy4YyaeB «OCTATOYHOE», a ero pasMephnl OTpazxKalwT Beck
yacTo HaOJIofalolLieecss YKpyNHeHHe BBbIAeJEHHN 30/0Ta B BepXil
FOPU30OHTAX PYAHBIX MeCTOPOKAeHHH. TOoJbKO COROCTaBJIEHHE COBOKY
HOCTH BCeX NPH3HAKOB 30Ji0Ta (MOP(OJOrHH, COCTaBa, BHYTPEHHE
CTPOEHHST) M YCJIOBHIl €ro JOKaJu3aluH, a TakkKe CpaBHeHHe HX C 00
OEHHOCTSIMH 30JI0TA H3 MEPBUYHBIX PYA HJAH «OCTATOYHOrO» TO3BOJS
OJIHO3HAYHO PEIIHTh BONMPOC O THIOTeHHOM WJIH THIEPTeHHOM TeHesl

SOJ]OTH | i'!'

I

8

NPEOBPASOBAHHUE 30JIOTA B POCCHINAX

B /1e/1I0BHAJIBHBIX, NPOJIIOBHAJBHBIX, (GJIIOBHOT/IALHAIBHBIX H aJll
BHAJIbHBIX OT/JOKEHHAX NPOUCXOAAT U3MEeHeHUst Mmopdoaoruu n npeobp
30BaHHe CTPYKTYPHLI MU COCTaBa 30JI0THH, MOCTYNHUBIIHX B BOJXOTOKH |
30H OKHCJIEHHS PYAHBIX MECTOPOKJIEHHUI, 30H paccesiHHOH 30JI0TOM
HepaJiH3allui U KOP BBIBETPUBAHHUS.

Vismenenne Mopdosiorun uyactuy, (oOMsiTHE, OKAaTaHHOCTH, HCTHP
HYe) B oOlleM cJayyae 3aBHCAT OT XapaKTepa BMeELlAaoUUX PYAHOE &
JIOTO MHHEpPaJIOB, AaJbHOCTH IlepeHOCAa OT KOPEHHBIX HCTOYHHKOB, I¢
BUYHOI MOP(OJOrHH 30JI0THH, THAPOJOTHYECKOrO Pe:KUMa BOJHOTO I
TOKa, XapakKTepa MepeHOCHMOTO MM KJIaCTHYeCKOro MarepHasa H psi)
Ipyrux ¢axkropoB. HekoTtopble 3 HUX paccMoTpeHbl B paborax H.
IlerpoBckoit (1973), C. B. f6a0koBo#t (Cunioruna u ap., 1967) u ap
rux aBTopoB. C. B. S16/10K0BOIi yCTaHOBJIEHBl YeThIpe CTENeHH H3MEH
HUSA MOP(@OJIOTHH, CTPYKTYPHI H COCTaBa 30JI0Ta B 3aBHCUMOCTH OT Aall
HOCTH €ro lepeHoca OT KOPeHHBIX HCTOUHHKOB. OHa NMoAYEepKHUBAET PO
MeXaHHYeCKHX JAedopMaluil B YCHIEHHH KOPPO3HH NMOBEPXHOCTH 30,
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M3menenne MopdOJOTHH 30J10Ta B POCCHIMAX CBA3aHO TaKKe ¢ O0f
30BaHHEM B YCJOBHSAX POCCHINEH TaK HAa3bIBAEMOr0 <«HOBOIrO» 30JI0!
(M. T'. KoxeBnukos, 1935r.; Ilerposckas, ®acranosuu, 1952). [Toce
Hee 0OBIYHO HMeeT HHU3KYIO Ipoby (620—750) u otsmaraercss Ha pocchll
HbIX 30JIOTHHKAaX B BHZE BOJOCOBHAHO-ry6uaTOd HJIH MeJaKoOyropyare
MJIEHKH, KOTOpas B AaJjbHelllleM IHpeBpallaeTcs B KOPOUKY XOPOMl
OTpaHeHHbIX KPHUCTAJJIOB. '?

ITosiBsienue B LHPKYIHPYIOUHX B POCCHIIA PACTBOPAX 30J10Ta U cepel
pa MoXeT OBITb BBI3BBAHO PSiOM MNPHYHH: pacHoJioXKeHHeM POCChll
BOJIN3H 30HBI OKHCJEHHS PYJAHOTO MECTOPOKIAEeHHS (IIpeHMYIecTBeH
C YMEPEHHO HJIM CYLIEeCTBEHHO CYJb(QHIHBIM COCTAaBOM PYI H AHCIEp
HBIM 30JI0TOM), MOCTYIJIEHHEM H3 OKHCJSIOUIHXCH CyJAb)HI0B, BKpPd
JIEHHBIX B NOPOJBI, PACTBOPEHHEM NOBEPXHOCTH 30JI0Ta B Ipolecce KO
posuu. ITpu oOUHMX HE3HAUMTEbHBIX MaclITabax MepeoTJ0KEeHHS 304
Ta IPOSBJIEHHSI 3TOro Ipolecca Pe3ko pas3JHUYHBEL 10 HHTEHCHBHOCTH |
JoL[aAsIX PaclpOCTPaHEHHs] Pa3HOTHMHOrO 30J10Ta. DJaronpHsTH

B

A

=
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ye0BHe A1 06pa30BaHUSI «HOBOTO» 30J10Ta — MPHCYTCTBHE JIErKO PacT-

OPHMOT0 MEJKOro M JHCIEePCHOro 30J0Ta, 3aKJIIOHCHHOI'O B CYJII::-CI)I/I-

1nx. IIpouecchl mepeoT/JIOXKEHHS Pa3BHUTBHI B Ipeaenax 30H 30/J0TOHOC-

X MHHEpPaJH30BAHHBIX CYJb(HAaMU IOPOJ H NOYTH OTCYTCTBYIOT B 00-
\CTSIX PA3BHTHA KBApILEBbIX »KHJ U POCCHINEH ¢ KPYNHbLIM BBICOKONPOO-

LM 30JI0TOM.
biaronpusaTHeIM (aKTOPOM, CIIOCOOCTBYIOUIMM BOCCTAHOBJIEHHIO 30-

(0Ta U3 PACTBOPOB, ABJASAETCS NJOTHK, CJA0KEHHBIH YIVIHCTBIMH HJH Kap-

0IIATHBIMH TTIOPOJaMH. _
30J0T0, XUMHYECKH NMEepPeoT/OKEeHHOe B YCJOBHAX POCCHIIIH, BO BCEX

1N0OJI0LaBIINXCS cayuasix uMeao OoJiee BbICOKOe cojepzkaHue cepeodpa,

(M TepBHYHOE 30JI0TO Ha TOM K€ yuaCTKe POCCHINH. ITO, BEPOSITHO,
(OLsicHSIeTCs TIPUCYTCTBHEM CHJLHBIX BOCCTAHOBHTEJIEH (YIJIHCTBIX I10-

10/L IJIOTHKA, ¢yAbDUAOB) B yuacTKax pOCCHINTH, Iie NPOHCXOAHIO OTJ0-

LeHHe «kHoBOTO» 3oJi0Ta. Ocazxkaasicb H3 pacTBOPOB, 30JI0TO 3aXBaThIBa-
i) cepedpo, ¢ KOTOPLIM Y HEro CXoJiHble NyTH MUTI'DaAllHH.
ll3MeHeHHe BHYTPEHHEH CTPYKTYPHI 30J10Ta B POCCHINAX IpeKJe BCe-

|() CKa3bIBaeTcsi B KOPPO3HH MOBEPXHOCTH 30JIOTUHOK. B pesyabrarte Ha-

0JII0JICHUH aBTOpP MPHUXOAHUT K BBIBOAY, UTO KOPPO3Hs yCH/JAHBAETCs'B yua-
(aX, rJle MOJKHO TIpearoJJaratb HUPKYJAAIHIO XUMHUYECKH OoJiee aKTHB-
liX PaCTBOPOB: B NPUCYTCTBUH OKHCJISAIOIUXCA CYJAbPHUAOB, INIHHHCTBIX
WiiepaJioB Kopbl BbiBeTpuBaHus u T. A. (HukosaeBa, 1967). Kak u B
011¢ OKUCJIEHHS, B POCCHINAX KOppPO3HUs IPOTEKAeT HHTEHCHBHEE B yda-
(IKaX 30JIOTHH ¢ BKJIIOUEHHSIMH OKHCasAoWuxca cynabdupos. C. B. Ho60-
wopoit (CuntoruHa u Ap., 1967) ycrasoBJ/ieHO, yTO B OAHOH H TOH XKe
JOCCHITY rayOuHa KOPPO3UH (MOIIHOCTH BBICOKONPOOHOH 0OOJIOUKH)
\ICJIHUHBAETCs 110 Mepe BO3pacTaHUsI CTENeHH OKAaTaHHOCTH 30JI0OTHH,.
| IJIbHBIe TIJacTHueckue gedopMaldy TOBEPXHOCTHOIO CJOSI NMPHBOASAT
. HHTEHCHBHON ero PeKpHCTaJ/JIH3allii, KoTopas CIOoCOOCTBYET BBIHOCY
‘epebpa u paszpacTaHuio BBICOKONIPOOHOU 000JIOUKH.

llHTeHCHBHAasi KOPPO3HSI XapaKTepHa M JJd POCCHINNEH, B KOTOPHIX
0/JI0TO 0OMSITO B pe3dyJibTaTe CHJBbHBIX MeXaHHUYECKHX YyAapOB KPYIHO-
() KJIACTHYECKOro MaTepuaJsia: aJloBUaJJbHble POCCBHINH C KPYNHBIMH Ba-
\VIlAMH, POCCBINH, cojlepKalliye JeJHHKOBbIE OTJIOKEHUS.

'17yOMHa KOPPO3HWH 3aBUCUT OT BPEMEHH NOCTYIJIEHHUS 30JI0Ta B POC-
‘Wb U3 KOPEHHOro HCTOYHHKA. Ito Obl0o oTMeueHOo A. II. Ilepeusie-
iim (1953) u mOATBEPANIOCH IPAKTHUCCKH BO BCEX U3YUEHHBIX 30JI0TO-
nocHbplx npoBHHOUAX. OaHaKo aOCOJIOTHBIE M OTHOCHUTEeJbHbIE (B IPO-
leliTax K IJollaad NoBepXHOCTHOrO cpe3a 30/J0THH) BeJHUYHHBI BEICOKO-
HpoOHBIX 000JJOUEK PA3HOBO3PACTHOIO 30JI0TAa 3HAYUTEJNbHO BAPBHPYIOT
)\ PA3JHYHBIX paldoHaX, OTAeJbHBIX POCCBINAX M AaxKe B OJHOH POCCHINH
, 10J10Ta, MOCTYIABIIEro U3 Pa3sHOTHIHBIX UCTOUHHKOB.
boJiee raybokas KOppo3uss HabJOLaeTcss y 30J10Ta HU3KONPOOHOTO,
WITCHCHBHO JedOpMUPOBAHHOIO, B paHOHAX C BJAAXHBIM H OTHOCHTEJIb-
W) TCIJIBIM KAHMAaToM. ToJ/IbKO MPH NMPOYUX PaBHBIX YCJAOBHUAX TOJIMHA
\UppPOAHPOBAHHOM O000J/IOYKH YKA3bIBAET HA BpeMs npeObIBaHHUA 30J10Ta
) poccoina (puc. 28,a,0). |

(CTpoeHHe BBICOKONPOOHOH 000JIOUKH 30JI0THH U3 POCCHINIEH, B OTJIHU-
Ji¢ OT 30JIOTHH M3 KOP BbIBETPUBAHHUSA, OUE€Hb YAaCTO UMEET NPHU3HAKHU pe-
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KpUCTAMAU3aluy (HaJduule HeMpaBHUJIbHBLIX YIJIOBATHLIX 3epeH, OoOHl
OOPBLIBAIOIIUXCS JABOWHUKOB). I'paHuIbl BBICOKONPOOHOU O6OJIOIIKHr
[IePBHUHOTO HEU3MEHEHHOrO 3¢pHa KOPPOSHOHHBIE — OTHEJbHbIE MeJk
sepHa 000JOUYKH BTOPramTCs B IEPBUUHOE 3epHO, 00pasys BHICTYII
J4CTO C KPHCTAJMJHYECKHMU OodepTaHUSAMH. I paHHUIBI BBHICOKONPOOHS

000JIOUKH U PEKPUCTAJNJIU30BAHHBIX 3€PEH, PACIOJOXKEHHBIX BHYTPH ¢
BHUHLIX, B pPdaje CcAydaeB NOPSIMOJIMHEHHBIE, 6e3 NPHU3HAKOB KOPPOo3ill

e R e

'''''''''''''''''''''''

PR Pt e L B,

HuskonpoOHoe 30J0TC U3 CpenHeueTBep-

HBIMM pasayBaMHu.
THYHOL axJdoBHAJNLHOH pocchinu, MouTHpoBauHbLIM aHWIAHD,

HPOTPABICHHBIH pPAaCTBOPOM Cr203 B HCIl. ¥Bea. 50;

O -— MOILHAA KOpPPOAUpOBAHHAH 000J0uYkKa., 30JI0TO cpelHel

npoOL M3 TOH e pocchiny (NOCTYIVieHHEe 3a CUeT nepeMbiBa

Oonee apesHen poccb.nu), MOHTHpPOBAHHBIH aHmAU@, HPO-
TPABJEHHBIH PacTBOPOM Cr,0, 8 HCIL. ¥Bea. 50.

(puc. 29). Taxkue cooTHOIIEHHS, NO-BUAUMOMY, VKA3bIBAIOT HA OJHOBP

MEHHOCTb IIpollecca peKpHucTadJu3alui 30J0Ta N HE‘DEI{pHCTaJUIHSa{

¢ BbIHOCOM cepeOpa (KOPPO3HH). 4
[lo rpanume BoICOKONPOOHOH 000JIOUKH ¢ NMePBHUHBIMUA 3epHaMU H

pedKO pacrnoJjaraercsi 3oHa IPOMEXKYTOYHOTO COCTaBa C INOHHKeHHNH
10 CPaBHEHHIO C MEPBUUYHEIMU 3epHAMHU, cofepxkaHueMm cepebpa. Ctpt
HHe MPOMEXYTOUHOH 30HB HesepHuctoe. OOpa3oBaHue ee, BepodTl
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'Bri3aHo ¢ Auddysnei cepedpa B NPUNOBEPXHOCTHHIH C/A0H, H3 KOTOPOTO

0110 BBILIEIAYNBAETCH.
[Ipu MexaHHUYECKOM NEPeoTI0KEeHHH yacTHI| 30J10Ta Ha OoJiee HU3KHC
[cppacoBLle YPOBHH IIPOHCXOAUT VILIOTHEHHE BLICOKONPOOHOH 000/104-
K1, 1 B psAJe cAydaer oHa IpHoOGperaeT CJOHCTOE CTpoeHHe. IDTO OAHMH
13 IPU3HAKOB NOBTOPHOM rUIEPreHHOHN NepeKpHucTaliu3annu 30/0Ta.
BsauMmooTHOIIeHsi BBICOKOIPOOHOHN 000JOUYKH H MEXK3CPHOBLIX H
KpaeBBIX IPOKHJIKOB HEOAHO3HAUHBI: 4aCcTO KOPPOAHPOBaHHas 000/104-
Ka UMeeT C NPOXKHJKAMH Pe3KHe KOPPO3HOHHBIE I'DAHHILBI, BHEAPAACH

Puc. 29, KOHTAKT BbICOKONPOOHOH o0060g0uku (@) ¢ nepBUYHBIMH (6) M pPEKPUCTANIHIOBAHHBIMH
(¢) sepHamu 30J0Ta. MOHTHPOBaHHBI aHuWAH®, DPpoTPaBIEHHbIH LAPCKoW BOXKOH. ¥Ymen. 230.
Puc. 30. IlosTOopHble aedopManun (JAHHHUM CKOJbXKEHHS) PEKPUCTAJJHU30BAHHOrO 30j0Ta. MOH-
TUPOBAHHBIM aHuiud, nporpaBieHHBIH LAapcKOH BOAKoH. YBea. 170.

3 HUX OTAEJIbHBIMH KPHCTAJJHUYECKHUMH BBICTYIIAMH, UTO YKas3biBaeT Ha
OoJiee mo3aHee BpeMsl ee (DOPMHPOBAHHS, HO B pAJe CJAydaeB MerK3ep-

IOBBIE MPOMKHJAKH CJAHBAKOTCId C BBICOKONPOOHOH 000J10UKOH (CM.

mc. 23). Ilpu mexanuueckom mnepeMelleHHH 30J0THH BLICOKONPOOHAS

X' 000JI04Ka U NepBHYHBle 3epHA MPeTepHeBaloT miacTuueckue aedop-
MAIHH H MOTYT HCIHBITHIBATbL MepeKpHcTa nu3anuio. [logsiaenue JIHHUH
(KOJIb2KEHHSI, BRITAATMBAHUe W paclaj 3epeH CHJAbHEe BCero nposBJsiIoT-

Cs1 TIPH 3HAUYUTEJBHOM IlepeHOCe HJHM HEOJHOKPATHOM NEPEOTJIOKEHHUH
50J10TAd.

Bo MHOrux noJnHax 30J0THHKH H3 OTJO0XKEHHH 0oJee NPEeBHUX Tep-
PACOBBIX YPOBHell OOBIYHO JHIIEeHBl MJacTHUeCKHX Aedopmaunui, HO
[I0YTH BCETAa HMEIOT CTPYKTYPHl PEKpHCTadJu3ailud. 30J0TO B 3ITHX
POCCHINISAAX HAXOAHJNOCH B MOKOE JOCTATOUYHO IJHUTEJAbHOE BpPeMs H B Jie-
()opMHPOBaHHBEIX yuyacTKax 30J0THH NPOMU30UIJTIa PeKpUCTAJJNIH3AlHSA, B
[Ipollecce KOTOPOM OBIIH MOJHOCTBIO CHATHI BCE HATIPSAKECHUS, BbI3BAHIIbIC
1JJACTHYECKUMH JedopMalusiMU, Y pOCCHIITHOTIO 30J10Ta MOI'YT BO3HHKATh
IIOBTOPHBIE CTPYKTYPH JedopManuid, HCKaxKarlue He NMepBHUYHOE CTPO-
CHHe 30J10Ta, a CTPYKTYpy pexpucraiaausauuu (puc. 30). dro O6biBaer
CACACTBUCM H3MEHEHHs CTPOEHHUS 3€pPeH NPH MeXaHHUYECKOM MepeoTio-
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KEHHH YacTHUIl 30J10Ta, IpPeXKHUE Jed@OopPMallud KOTOPbIX OBIJIH YV2Ke CHJ
Thl B IIPOIECCEe PeKPUCTANJINU3 AL U, |

30J10TO, HCHBbITaBUIee rJYOOKYIO NMEPEeKPHCTANNU3AlHI0 B KOpPe BH
BETPUBAHHS, B POCCHIIM HEpeoKO IMpeTeprneBaeT HOBble 3HAUYUTEJbHE
npeobpa3oBaHus (NOsIBJIEHHE JUHUH TPAHCASLHH, CTPYKTYP PEKPUCTAY
JU3AaUHNH, HEKOTOPOE pa3pacTaHue MEeXK3ePHOBBIX MPOXKHUJIKOB), KOTOPHI
COTIPOBOKAAIOTCsi HEeOOJbIIUM NOBBILICHHEM NMPOOB 3a CueT BBIHOCA W
MOBTOPHO MNEPEKPUCTANIN30BAHHOIO MNPHIOBEPXHOCTHOTO CJOS TOYT,
Bcero cepeobpa. -

Mrak, xapakrep H3MeHEHHUSI CTPYKTYPHI M COCTaBa 3aBUCHT OT mep
BHUHBIX OCOOECHHOCTEH 30J10Ta, CTENEeHH ero npeodpa3oBaHUH 10 BOBJE
UCHHS B IIPpOLIECC MEXAaHHYECKOro nepemMelleHusi, HHTEHCUBHOCTH IJacTl
YEeCKHX AedopMalLui, IOJYyUeHHBIX NPH TPAHCIOPTHPOBKE, U AJHTEIHHA
CTH nipeOBIBaHUS 30J10Ta B POCCHINH. |

J111 BHISICHEHHSI THIIOB HCTOUHHMKOB NHUTAHHA POCCHINell, HX BO3MOK
HOTO MECTOIIOJOKEHHUSI H 3aKOHOMEPHOCTEH pa3dMellleHHsI OCHOBHOE 3Hd
YeHHe HMeeT H3yueHHe «OCTAaTOYHOTO» 30JI0Ta, COXPAHHUBILEro NMPH3HA
KH NMEePBUYHOrO (PyAHOrO) 30/10TA, CTENEHH €ro OKATAHHOCTH U HOCJI!
AYIOWHUX Ae@opMalui, CBA3aHHBIX C AAJbHOCTBIO MEPEHOCA OT Kopel
HBIX HCTOUHHUKOB. :

Has BoccranoBaenus HCTOPHE (DOPMHPOBAHHS POCCHLINEH, LOMH yud
CTHSI B HX MHTAHWH 30J10Ta U3 IPEBHUX POCCHINEH U KOP BHLIBETPHUBAHHSL
JJIst CY2KE€HHUS O HAJIMUUHK 30JI0Ta Ha YPOBHE COBPEMEHHOTO 3PO3HOHHO
ro cpes3a nepBOCTENECHHOE 3HAUEHHE NMPUHOOPETAIOT TaKHE NPU3HAKH, Kd
CTeNeHb BTOPHUYHBIX npeoOpasoBaHHil 30/0Ta (BHICOKONPOOHBIX 060JIC
UY€K, MEeXK3CPHOBBIX NPOXKHJIKOB, THIEPreHHOH peKpPHCTaJJIU3alUH, JI

HUH TPAHCJAAIMH) U BBISICHEHHE MHOTOKPATHOCTH M MOCJAEL0BATEIbHOCT
X NIPOSIBJICHHA,

I"'staBia IV

TEHETUMYECKHME OCOBEHHOCTH 30JI0TA
KAK MOUCKOBO-OLLEHOYHBIE MPU3HAKH

PaccmMoTpuM psijt BO3MOXKHOCTEl MPUMEHCHHSI Pe3yIbTaToB H3VUeHil
CAMOPOJIHOTO 30/10Ta NPH MPOTHO3UPOBAHHH, NOHCKAX H OLEHKE PV
POCCHITEN. ]

YCJHOBHA U UCTOPUA POPMHUPOBAHMUII
30J10TOTrO OPYIIEHEHHUA

[lo renernyecknm ocoGeHHOCTSIM CaMOPOLHOTO 30J10Ta HEPEAKO MOY
HO CYIAHTb O IrJ1yOuHe 00Opa3oBaHusl, MHOTOKPATHOM OTJOXKEHHH 30J0T
€ro nepexpucraJu3dallhd M O NeOXHMHUUECKOH crnenuduke pyxa. Takli
reHeTHUYeCKHe IOCTPOECHHS, ONMUPAaOILUecs] Ha aHaJi3 BCEro M3BeCTHOI
reoJIOTHYECKOro ¥ MHHEPaJIoOrHYecKoro MartepuaJsa, MOryT ObITh BHIIO
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HeHBl IS 30JI0TOHOCHBIX MPOBUHIIHIH, OTIEJbHBIX MECTOPOKIEHHH H PYI-

IIBIX TECJI.
Msyuenne ocobeHHOCTEH 30/10Ta MOMOTJIO BOCCTAHOBHTH HCTOPHIO H

veJI0BHA (DOPMHUPOBAHUS 30J0TOr0 OpPYAEHEHHsS B OJHOM 13 30J10-

TOHOCHBIX PAavOHOB.

Bonpoc o reHesuce 30/0TOr0 OPyJeHEHHs] W CBA3H €r0 ¢ MarMaTH3-
VOM SBJSIETCSl IJISI 3TOr0 paidioHa JAMCKYCCHOHHBIM. PasynuHble HccJe-
10BATEJH CUMTAIOT, UYTO (OPMHUPOBAHHE B30JOTOPYAHBIX TPOSABJIEHUH
(BS3aHO C MOCTMArMaTHUYeCKOH JesATeJbHOCTbIO TPAHUTOHIOB, C IIEPEOT-
ICKEeHHEeM 30J10Ta B3 BMEL[AIoUIUX MOPOJI 10 THITY aJbIHHCKOro pyro00-
Na30BaHHUSl M, HAKOHEIl, ¢ MPOIECCAMH PerHoHaJbHOro MeraMmopgpusMa.
|Tocoennsisi runoresa paspabarniBacres B. A. Bypsakom (1968 r.), KoTo-
Nblil OTHOCHT KOPEHHOE 30JI0TOE OpyJAeHeHHe K MeTaMOP(pOreHHO-THAPO-
repMaJbHOMY THIY M CUHTAET, UTO €ro popmMupoBaHue NPOUCXOAHIO 1O
BHEPeHHs] aJJIOXTOHHBIX rpaHuTonaHbiX uuTpysuid. Onnako C. /1. llep,
0. T1. KazakeBuy ¥ Apyrue HCCAELOBATENH HAXOAAT, UTO NPH TAKOM
IpeICTaBJEHHH HEIOCTAaTOYHO YYHTBHIBAETCS CJA0KHOC MHOrO3TamHOE
)A3BUTHE TEPPUTOPHHU M TI03TOMY HEJIb3S MOJHOCTHIO OOBIACHUTD (POPMH-
)JOBAHHE 30JI0TOPYIHBIX MECTOPOKICHHH.

ABTOpOM ObITH OTOOpPaAHBI M H3YyUYeHBLI MPOOLI 30J0Ta U3 PAAA MaJoO-
CYJAbGOHUAHBIX PYLONPOSIBJECHHH KBapIEeBOXKHJABHOTO U NPOXKHJIKOBO-
pKpanJeHHOro THIOB, pachnoJIoKEHHBIX B Mpene/lax pasJHYHBIX KpYIi-
ILIX CTPYKTYPHBIX €IHHMI[ U PA3JHUalOUIuXCcs MO YCJAOBUAM JIOKAJAH3a-
[[HH.

PaccmarpuBaeMblii palioH NMPUYPOUYEH K BHEIIHEMY MHOTCOCHHKJIH-
laJbHOMY TIOSICy T€OCHHKJMHAM OafikaJbCKOro Bospacra. B coBpemeH-
10l TEKTOHHYECKOH CTPYKType BBIACJASIOT Pl KPYNHBIX CKJAAaAYATHIX
hopm. Haubosee 30JJ0TOHOCHYIO LIEHTPAJAbHYIO YaCTh paHoHa 3aHUMAeT
CHHKJIHHOPHUH, KOTOPHIH B AajbHelllem OyleM Ha3biBaTh LleHTpasbHBIM.
O paspgesieH psAoM HNPOrHOOB M MOAHATHH CJIOXKHOTO CKJIaA4aTOrO
crpoenusi. HauboJsee oOLIHPHYIO TJIONIAAL 3aHHMAET NPOTHO, KOTOPHIH
10 reorpaUUeCKOMY €ro MoJoxKeHHuio o603HauuM Kak HOKHBIM, ceBep-
ice pasmentaerca CesepHblii nporu6 (Ha3BaHHe TaKKe YCJIOBHOE); TJIY-
(1Ha MOTPYXKeHHd ero MeHblle, a CKJaaauaTocTh OoJiee HampsiKEHHAA,
tem B KOkuHom mnporube. IlpokuaxoBo-BKpamnseHHass MHHepaJn3auus
IPUYPOUYEHA K UEPHOCJIAHIIeBBIM TOJILLAM.

Crenedp MeraMmopduaMa Nopoj OoTBeyaeT (paiusM 3eJeHBbIX CJaH-
ieB. K nepudepun meramop@uam Bo3pacTaer ¢ nepexoioM nopo B KpH-
CraJJauyecKkue cJaHIbel M oOpasoBaHUWeM T'PAHUT-NIETMATHTOB H IerMa-
'HTOB. DTH NJAOULAAM TOUTH JHLUIEHB 30J0TOPYAHBIX [TPOSBJICHHIH.

MHTpY3UBHBIC TIOPOABLI PA3BHTHl NMPEHUMYILECTBEHHO IO NepHpepHy
IICHTPaJbHOH yacTu paiioHa. Bce KpynHble MacCHBbLI NPEACTaBJCHBI TPa-
HHTOHAAMHA, U TOJBKO B JAHUKOBLIX CEPHUAX PA3BUTHI MOPOAbLI KHCJIOTO M
OCHOBHOT'O COCTABA.

B kBaplleBBHIX JKHJIAX YCTAHOBJEH Psijl PA3HOBHAHOCTEH BblJeJeHHH
osoTta, obosnauendablx Au-I kB, Au-1I kB, Au-III kB u Au-1V kB, a B
Jjonax cyabbuanoii munepanusanuu — Au-1I ¢, Au-I1I ¢ u Au-1V c.

YKasaHHble PA3HOBHIHOCTH MO CXOACTBY HX MHHEPAJOrHUeCKHX 0OCO-
(CHHOCTell MOryT OBITb pasjeseHbl Ha ueTbipe rpynnel: I — Au-I KB,
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II — Au-1I kB u Au-1I ¢, I1T — Au-TIT xB u Au-III ¢, IV — Au-IV kB H
Au-1V c, |

B Kax1oii 13 BbICJICHHBIX T'PYNIN 30/I0T0 H3 KBAPLEBbIX JKHJ OTJHY
YaeTcs OT 30J10Ta M3 30H CYJAb(MHAHON MHHepaJu3auuu OoJjiee KPYIHBI:
MH pasMepaMu BblAeJeHHH, O0Jiee KPYMHON HX 3€PHHCTOCTBIO, a TaKXKe
MeHbIWIUM Pa3BHTHEM HHTEPCTHIIHAJBLHBIX GopM (npu obueM npeobJias
JLAHUHU TPEILHHHBIX ).

3071070 pasHOBUAHOCTH Au-I KB NpeHMMylLIeCTBEHHO KPYIIHOE, OTHOA
CHUT@JIbHO BBLICOKOH npoObl (840-—-920), ¢ npusHakamu 4acTHYHOH nepes«
KPUCTANJIU3AUUH — OJHHAKOBOH OPUEHTHPOBKOH 3epeH B 0oJiee BHICO-
KOIPOOHBIX 30JI0THHAX, MOJHIAPUUECKOH 3€PHHCTOCTHIO, PEJHKTAMH 36
peH ¢ HHOH OPHEHTHPOBKOU U OoJiee HU3KOU TPoHOIi.

3osioro 1T u 11T rpynn B cpenneM Gosee Mesnkoe. BuyrpeHHee cTpoes
HHC €TI0 HPCHMYLLECTBEHHO CpeJlHe-, perke MeJKO3epPHHCTOe, KOJHUECTBA
JIBOHHUKOB BO3pacTaeT, Hapsy ¢ IPOCTEIMH NOABJIAIOTCS TOHKOILJIACTHH=
YaTble H JdKe HHOrJa MOJHCHHTeTHUecKHe ABOHMHUKH. IIpusnaku mnes
PEKPHCTAJIIH3AlHU NPOABJACHBI ciabee u Habmogalorcs pexe. OnHaKQ
B 30Ji0Te pasHOBHAHOCTH Au-Il kB BcTpeueHBI pesUKTHL 00Jee BBICOKO:
npobHoro (npeanosoxureabHo Au-I kB) sosora. [To KOHTaKTy BblaeJe:
Hui 3040T1a Au-I xB M Au-II kB 06pasyroTest 30HBI HJAH KCeHOMOP G HBIE
3€PHa 30/10Ta NPOMeXKyTOuHOU NpoOBl, a OoJsee paHHee 304010 Au-I KB
HCTIBITHIBACT HHTEHCHBHYIO IepeKpucTasjau3anuio (cM. pucyuxu 4, 20).
C NMOMOIIBIO 3J€KTPOHHOro 30H4a B 30J10Te Au-I11 KB BHISIBJICHBI PU3HAx
KH HesICHOM 30HaJIbHOCTH. .

[Ipo6Ga sosnora nsmensiercs: B npegenax: Au-11 kB 760—865, Au-II ¢
750—880, Au-II1 kB 740—840, Au-III ¢ 740—830. |

st pasnosuanocreit Au-I kB, Au-1I kB u Au-111 kB XapakTepHo pa-
BCHCTBO JHCNEPCHH COJAepKaHuil cepebpa IPH PasjHUHBIX €ro CpeJlHH)
COAepKanusix B 30J0te. llpu arom pacnpenenenune comepxkanuii cepel
Pa B BBIOOPKaX, COACPKAIIUX PE3YJabTATHl aHAJH30B 30J10TA ITHX pasHO:
BHIHOCTEH, He COOTBETCTBYET HOPMAaJNbLHOMY (IIPH NMPOBEPKE C NOMOLLLIS
kputepust d). Cpennue comepkanus cepebpa B 30J10Te PAa3HOBHLHOCTES
Au-11T xB u Au-II1 ¢ 3HauuMmbIX pasaumunii He umeor (24,05 u 22.1(%
npu S4 paBHom 3,4 u 17,4 coorBercTBeHHo). OHH CYLLECTBEHHO BHIIIE
ieM y soJsiota pasHosugnocreir Au-II k8 u Au-11 ¢ (17,9 u 15,0%).

Takum o6pasom, or nepBoii k TpeTbeli rpynne Habaonaercs 3aKOHO
MepHOe yMeHbllleHHe cpeAHell npoOBl 30J10Ta, BEJHUYHHBI CJAAraionil
€ro BbIJEJICHHSI 3€peH, H3MEHEHHEe MHTEHCUBHOCTH JBOMHHKOBAHHUSA, IO
ABJIEHHE NMPU3HAKOB 30HaJbHOrO pacnpenencHus cepebpa. [lo-BHIHME
My, 30J10TO KaxJ0fl U3 TPYMil OTJarajoch NPH MeHee CTAOHJILHLEIX Tep
MOJAHHAMHUECKHX YCJOBHSX, UTO, CYASl II0 T'€OJOTHYECKHM IaHHBIM
00yCOBACHO yMEHbIICHHeM IyOHHB (OPMHPOBAHHS OpyAEHeHHs .

3os0T0 IV rpynnu nepexpHCTaINH30BAHO, O YeM CBHIETEJbCTBYIO
CJAeIVIOIHe ero 0COOEHHOCTH:

l) accoumauusi 30/10Ta ¢ rpebeHUaTBIM KBAPLEM H MEPeOTIONKel
HoIM cepuuuToM. H. B. Ilerposckasi (1970) ykaseiBaer Ha TO, uTo 31
ACCOLHANMsl XapaKkTepHa JJisi 30/10Ta BTOPOH PYJAHOU CTaauH, H nepeot
JIO2KEHHbIM B HEM MOXKeT OBITb He TOJbKO KBapll, HO U 30J10TO. PaHe

c10 oTMeuaJsioch (1956), uto miss MHOrHX 30JI0TOPYAHBLIX pallOHOB HaJN
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qde IPOKHUJIKOB rpebeHuaToro KBapua, CeKylmnx panHuu KBapil, CAyKHuT

noKasaTteJieM IMOBBIILIeHHOU 30JJOTOHOCHOCTH,;
2) NPUYPOUEHHOCTh MOBBIIIEHHBIX COJAEPKaHUU 30J10Ta H HauoboJee

KPYIHBIX €ro BBIAEJEHHIl K yyacTKaM HHTEHCHBHOH NepeKpHCTaaan3a-
1MW KBaplla, MecTaM PasBUTHSA panHeil ¢aabo 30/10TOHOCHOH CyJab(PUI-
HOH MHUHEpaJHu3alldd M BKJIOUECHUH CYJAb(PUAU3HPOBAHHBIX  YTJIHCTHIX
BMeIIAlIUX IOPOL;

3) pasBuTHE MPEUMYLIECTBEHHO KPHCTAMINIECKUX H FeMHHAHOMOP (-
HBIX M30METPHYHBIX (OPM BBIAEJEHHH 30JI0Ta ¢ MPUCYTCTBHEM TPaHEH
¢ HH3KOH PETHKYJSAPHOH MIOTHOCTHIO, ¢ 0OpasoBaHHeM TrpaHen (110),
IPUTYIJISIONMX peOpa rpaHeil 'okrasjipa u KyOOOKTasJpa. Paszsutue
OKPYIVIBIX APOOEBHIHBIX H KATJICBHIAHDLIX YaCTHIL;

4) xapakTtepHasi JJsi NEPEKPHCTANIH30BAHHBLIX 30JI0THH MHKPO-
CKYJBITYpa IOBEPXHOCTH, pasBUTHe pesibeda pacTBOPEHHS; .
5) NpeuMyLlecTBEHHO MOHOKPHUCTAJMJIHIECCKHE CTPYKTYPbl BbIACJIE-

mil 30/10Ta, JakKe OTHOCHTENbHO KPYMHbIX (L0 O MM) PasMepoB, UTo UeT-
KO0 OTJHUAEeT 30JI0TO TOU T'PYINEl OT 30J0Ta PasHOBHAHOCTEH, OTHECEH-
wx K 1, I1 u III rpynnam. Hanuuue penukToB Oosee HU3KOMPOOHOTO
sos0ta. CTPYKTYpPHI Je€3HHTErpalHu BLICOKOMPOOHBIX MOHOKPHCTAJJIOB;

6) mpeMMylLlecTBeHHO BBICOKasi mpoba 30/0Ta, Ha 48—380 el nHHIL
[peBbIlIaOILast mpoOy 30J0Ta APYrUX pa3HoBUHOCTEH, C MUHUMAJbHOH
ce JUCIIEPCHEH;

7) craaxKeHHBIH Xapaktep TepMo0OapoMeTpUUCCKHX KPHBBIX (30/10TO
IPOUYMX PA3HOBHAHOCTE HMEeT KPHBbIe C PE3KHMMHU IHKaMH); ,

8) pasBuTHE B TecHOH NPOCTPAHCTBEHHOH OJIM30CTH 30/10Ta C IPH-
JHAKAMH [EePEeKPHUCTAMNHU3aluu U 30J10Ta ¢ HeH3MeHEHHOH BHYTPEHHEH
CTPYKTYpO#l 1 60Jiee HU3KOHU NMPOOOH.

30J10TO TPex MePBLIX I'PYIN pasjuyaercs Mo BpeMEHH BLIAEJIEHHS H,
BO3MOKHO, FeHe3UCy 30JI0TOHOCHBIX pacTBopoB. lloc/ief0BaTeNbHOCTD
orTioxKeHus ot 6osaee panHeil (Au-I kB) K HauboJee nosguum (Au-I11 kB
1 Au-111 ¢) pasHOBHMIHOCTSIM MOATBEPIKAAeTCs HAJUUHEM PEJHKTOB 00-
jce paHHero 3oJi0Ta B OoJiee MO3JHEM, PasBHTHEM CTPYKTYpP HHTPaAMH-
HepaJHu3alMOHHON NMepeKpPHUCTAMIU3AHH B PaHHEM 30J10T€ TIPH OTCYTCT-
3UM HX B No3JHeM (IPH NPOCTPAHCTBEHHOM COBMEILEHHH 30/10Ta JBYX
NAa3HOBHUJHOCTEH ), BOSHUKHOBEHUEM 30JI0Ta C NPOMEXKYTOUHBIMU CBOM-
CTBAMH IO KOHTAKTaM 30J10Ta ABYX reHepalui.

Ha pasnauuHblii reHe3uc 30J0TOHOCHBIX PacTBOPOB KOCBEHHO YKa3bl-
3AIOT CTATUCTHUYECKH 3HAUYMMBIE Pa3J/JHYHS B COJep:KaHUAX cepebpa B
30J10T€ TeHeTHUEeCKHUX PA3HOBHIHOCTEH, OTHECEHHBIX K PA3HBIM rpyniam.
BuyTpu nocaefHux npoba 30/0Ta oAMHaKoBas.

30J10T0 pasHoBUAHOCTH Au-IV KB BO3HHKJIO 34 CUET IePEKPHUCTAJIIH-
3allMu 30J0Ta Au-1 KB, Tak KaKk pa3BuToe Ha TeX Ke PYAOIpPOsSBJIEHHUAX
son0To 6ogee nosgHed (Au-1I ¢) pasHOBHUAHOCTH MPU3HAKOB NEPEKPHUC-
rajgausanuu JuiieHo. MoxKHO NPeANoJJOXKHUTbh, YTO MNEepeKpHucTaJJIn3a-
LMs1 30JI0TA NIPOMCXOAMJA He TOJBKO IOJ BO3JAeHCTBHEM OoJiee MO3AHHX
30JIOTOHOCHBIX THAPOTEPMAJIbHBIX PACTBOPOB, HO M NOJ BJHSHHEM IPO-
‘peBa, BHI3BBAHHOTO BHEJPEHHEM TPAaHUTOHAHOrO MaccHBa, KOTOPHIH, IO
‘eo(PHU3UUECKHM JaHHLIM, Ha IVIyOUHE 3aHUMAaeT 3HAUYUTEJNbHO OOJIBIIVIO

JIOIIAaAb, YeM Ha IIOBEPXHOCTH.
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I'nybGoxue npeobpasoBaHusi 30J10Ta MOI'YT OBITH 0OYCJIOBJIEHBI TaKK
T€M, YTO 30JI0TOPY/IHbIE Tesla IPHYPOUYEHBI K HHTEHCHBHO paccaaHLoBals
HBIM YDJIMCTBIM C/aHIAM H aJIeBPOJIMTAM, B TO BpeMs KaK IJIOLLaLH PY;

LONPOSIBJICHUH M JKHJIbHBIX IOJIEH C 30J10TOM JAPYrHX Pa3HOBHAHOCTE
B OoJibllieH CTeNneHH CJ0XKeHBl 00Jiee MaCCHBHBIMH H rpy60o3epHHUCTHIMMN
[Iopo/laMH, a TakzKe TeM, YTO HMEHHO Ha 3TOW TEPPUTOPHHU HaOJIIOLAJTUC]

MOBBIILIEHHBIE COJAEpPKaHHs B NMOPOJAX TOHKOAHCIIEPCHOrO CHHIECHETHU
HOTO 30JI0TA.

boJubllyio poJdib B nipeo6pasoBaHuy U ePEOTNOKEHHH 30JI0Ta UIrpas
Jla, BEPOSTHO, JU3bIOHKTUBHAS TEKTOHHKA, 0COOEHHO B 30HE HaLBHUILON
H 30HaX MOBLILIEHHO TPEIIMHOBATOCTH MOPOJ B ceBepHOil yacTu IleHTs
PaJbHOro CHHKJAHHOPHA. IMeHHO Ha 3THX muolaaax Hanbosee MHPOKO
pPa3BHTO PyJAHOE H POCCBINTHOE 30JI0TO pa3HoBHAHOcTeH Au-1V KB H
Au-1V c. Kpome TOr0, Ha OAHOM H3 yYyaCTKOB K 9TOMY BPEMEHH OTHOCHT:
Cs1 JIOKAJbHO TPOSIBJIEHHbIE AHAPTOPHYECKHe npeoOpasoBaHusd [OPOJL,
4TO MOTIJIO NPHBECTH K 00pa3oBaHUIO CTOJb XapaKTePHOTO 30J10Ta, Kak

MPOXKUJIKOBOE 30JI0TO pasHoBHAHOCTH Au-I1V ¢, THnHuHOTrO AN 5TOrO
yyacTka.

Takum obGpasom, Bo3MOKHO, KaK 5T0 cuntaer B. A. Bypsik, yvacTh 30
JIOTa B 30JI0TOPY/IHBIX MPOSIBJIEHUSIX OTJIOXKEHA B CHHCKJIAAuaToe BpeMsl
3a CYeT METaMOP(MOreHHOro nepeHoca XeMOreHHOr0 CHHIeHEeTHYHOTO 30~
J10Ta BMEIIAOUIHX NOPOJ U3 00J1acTel BBICOKHX cTeneHeld MmeTaMopduas
Ma B 06JsacTn Gosiee HH3KHX CTENeHell PerHoHalbHOro MeTamMopduaMa
mopoA. OAHAKO, CYAsl Mo pesy/bTaTaM H3Y4YeHHSI 30J10Ta, TPYLHO npem
CTaBHTb, YTO BCe 30JI0TO B pacCMaTPUBaeMOM PalOHe HMEeT TOJIbKO Me-.
TaMOpP(OreHHO-THAPOTEPMAaIbHEIH TeHe3He. DTOMY NPOTHBOPEUHT NpH-
CYyTCTBHE B IIpeJielaX OJAHOTO A HJIBHOTO MOJIS H JlaXKe B JOKAJbHBIX yuas
CTKaX OJLHOH KWJIbl 30J0Ta PA3JHUYHBIX PA3HOBHIHOCTEH, OTJIHYAIOIHX+
Csl IO BPEMEHH BBIJIeJIEHHSI B PY/laX H [0 KOMIJIEKCY NPH3HAKOB. |

YKazaHHble 0COOEHHOCTH CaMOPOJHOrO 30/10Ta, BO3MOMKHO, OTPaKa-
JOT IJIaBHbIe 3TaNbl UCTOPHH Pa3BHTHS MarMartHsMa paiioHa, KOTOPHIG
HPHBE/NN K TOSABJEHHIO CJACAYIOUIHX MarMaTHYeCKHX KOMIIJIEKCOB!
a) THEHCOrpaHHTOB, MAJHHICHHBIX TPAHHTOB, 'PAHUT-TIErMATHTOB H CJIIO-

ZIOHOCHBIX MerMaTHToB, 0) aM(uOOJOBHIX TPAHHTOB, B) OHOTHTOBbLIX
'PaHHTOB.

[lepeuncaennble KoMnaekcol, no ganubim C. JI. lIlepa, oTHOCSATCS B
COBOKYITHOCTH K €AHHOMY PpAAYy MarMaTHUYeCKHX (OopMalHl, OTHAeJbHBIEC
1JICHBI KOTOPOIro 3aKOHOMEPHO CMEHSIIOT APYr APyra BO BPeMEHH H MHI«
PUPYIOT B IIPOCTPAHCTBE OT BHEIIHMX OTPAaHHUYEHHH palioHa C BbICTyrIa-!
MH JOBEPXHENPOTEPO30OHCKOrO PyHAaMeHTa K eLHHOI OCeBONH 30HE COBO~
PO-CEBEPO-BOCTOUHOro npocTtupanus. [lopoasl Kakioil nocJaeayouiell
(popmanuu OTIHYAIOTCS MeHbLIEH ryGHHOM 10 CPaBHEHHIO ¢ MOPOLAMH

npeJblAylleH, 4To 0OYCJIOB/JIEHO PAa3BUTHEM BCEro PSfa B 0OCTAHOBKE
MOJHATHS TEPPUTOPHH. '

PaccpeoTOueHHOCTD, a TaKke Haubosee KPYIHbIE pasMepnl 30J0Td
pasHoBuAHOCTH Au-I KB 00yc/0BHIN ee HauGOJbIIIEEe 3HAYCHHE LIS obpa
SOBAHHSl YETBEPTHYHBIX pocchiied. IIpoMbllieHHbIE KOpeHHEbBIE MECTO
POKIACHHST IPEHMYILIECTBEHHO NPEACTAaBJEHB 30J0TOM 0oJiee IMO3THHA

72

B0O3PACTHBIX TPYII, a PaHHee 30J10TO B HHX HCTLITHIBAET MEPEKPUCTAL-
JIN3AaIHIO.

Haubosee 61aronpusiTHH A8 JOKaJH3alHH KPYNHBIX KOPEHHBIX ME-
CTOPOXKIEHHH IJIOLLAAH, TAe coueTaercs pasHoBO3pacTHOE 30J10TO. OnuH
13 MHHEPaJOTHUeCKHX KPHTEpPHEeB sl BblJe/eHHs TaKHX YyYaCTKOB —
IPHCYTCTBHE B KOPEHHOM 3aJleraHHu HWJH B PRIXJIBIX OTJIOKEHHAX 30J/10-
ra, OTHOCAILErocsl K HECKOJIbKUM I'eHepalHsM.

Cjeayer yuuThiBaTh Bce O6JaronpusTibie /s JOKaJaH3alHH 30/10TOrO
OpyJeHeHHs reoJIOTHUeCKHe YCJOBHs: Hajuune onpejle/eHHbIX IJIHKa-
I'MBHBIX U JAH3BIOHKTHBHBIX CTPYKTYP, JUTOJOTHUECCKOTO KOHTPOJST, THA-

pOTEPMaJIbHBIX H3MEHEHHH NOPOJL 1 JLIP.

JAKOHOMEPHOCTH JIOKAJIH3AILHH
PASHOTUNHOTIO OPYJAEHEHHS

B nauaJbHBII I€PHOJL H3YUEHHS KOPEHHOH 30JI0TOHOCHOCTH PpactmMoT:
peHHOro B NpeablaylieM pasjelse pamoHa MHHEpaJOrniecKue 0coOeHHO-
CTH 30J10Ta OBIJIM MCIIOJAb30BaHbl AJA YTOUHEHHS TeHeTHYECKHX THIIOB Py-
IOTPOSIBJCHHE N X pa3MellleHHsl Ha HCCJelyeMOoH MJIOLIaLH.

[TepBble feTanbhble uccaeaoBanus 3osoTa nposejens H. B. [letpos-
ckoit 1 A. U. ®acrajoBuueM, BLIIBUBIIHMMH B POCCHINSAX JiBa THIA 30JI0-
Ta — CB3aHHOTO C KBAPLEBBIMH XKHJaMH H 30HaAMH CyJbQHAHOH MHHe-
paJin3alluy MopoJu.

ABTOPOM YCTaHOBJIEH ellle Psifi Pa3HOBHAHOCTeH 30/10Ta OOOHMX TH-
noB. Pa3MmellleHne 3THX Pa3HOBHIAHOCTEH MPOCJAEKHBAJOCH NyTEM H3Y-
yeHHS 30J10Ta H3 PYAONPOABJAEHHH H KOHTHHEHTaJbHBIX  DBIXJIBIX
OTJIOKEeHUH pasjnuHoro reseduca. OcHoBHble 32KOHOMEPHOCTH PACIpoO-
CTpaHEeHUsl OPYJAEHEeHHsl ¢ PASHOTHIIHBIM 30JI0TOM B MpeAeaX KPYIHBIX
CTPYKTYPHBIX €MHHIL cBOAATCS (€ yueToM OoJee Mo3AHHX JAHHBIX) K
caeayolemMy.

O6aacTu paclpocTpaHeHus OTAeJbHbLIX PasHOBHAHOCTEH 30/10Ta OT-
1eTJUBO NPUYPOUEHBI K 30HAM PasBHTHsI Pa3HBIX THIIOB MHHEPAJIH3ALHH.

PynonposiBjieHusi, B KOTOPbIX BCTPEUAOTCS PA3HOBHHOCTH 30J/10Ta
Au-I-II-II1I-IV kB, 1 pocchlH C 30JI0TOM IMEPEYHUCJACHHBIX Pa3HOBHIHO-
cTeil HAXOMSATCS HAa yYacTKax pacnpocTpaHeHHss MHOTOYHC/JIECHHBIX MaJio-
cyabGUAHBIX KBapIl-KapOOHATHBIX XKHJ B 30HAX METACOMATHYECKH H3Me-
IeHHBIX MOPOJ HJIH Pa3BUTHS IU3BIOHKTUBHBIX HAPYLIECHHH.

3oao0rto pasnHosuanocreil Au-11-111-1V ¢ npuypoueno Kk 3oHaM HHTEH-
CHBHOH TPOXKHJIKOBOH KBaplL-CyJb@HIAHOH MHHEpAJH3aUHH YIJIHCTBIX
HOPOL.

[loBceMecTHO pacnpocTpaHeHo 30J0TO pa3HOBHAHOCTH Au-l KB, cre-
leHD TIepeKPHCTA/IH3alH KOTOPOro OTUeTJIHBO BO3pacTaeT B CeBePHOH
1ACTH CHHKJIHHOPHSA. 30J10TO APYrUX Pa3sHOBHIHOCTEH Pa3BHTO B Orpa-

HUYEHHBIX yYacTKax.
B unenrpanbHoit uacti KOXKHOro CHHK/JIHHAJBHOTO NMOrPyKeHHUs K 3a-

ajgy OT OCH ero nomnepevyHoro nporu0a YeTKO JIOKA/IH30BAHO B80JIOTO

pasnoBuaHocTH Au-II kB, a k BoctoKy Au-III kB. Cyas mo xapakrepy
MHHEpPaJH3alHd M OCOOEHHOCTAM POCCHIHOTO 30JI0T4, B CEBEPHOH H
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I02KHOH YacTsX MOTPY:KEHHs BO3MOXKHO NPHUCYTCTBHE OPYIECHEHHS C 30+
JoToM pasHoBuaHocted Au-III ¢ u Au-IV c. |

B npenenax CeBepHOro CHHKJIHHAJABHOTO NOTPYKEHUS LIUPOKHM Pads
BHTHEM MOJb3yercst 3051070 Au-1V ¢, B pasinynoii cTeneHH nepeKpHcTall
JH30BAHHOE 30JI0TO Au-I kB u 30s010 Au-II ¢ u Au-1V ¢ pasHoBHIHO-
CTEH, .

B KpaeBoil yacTdH CHHK/JIHHAJH, PACIOJIOXKEHHOI HAa ceBepe YKa3aH-
HOro IHorpyzkeHusi, HanOoJiee IIHPOKO Pa3BHTO 30JI0TO Pa3HOBHUIHOCTH
Au-III ¢; B MeHBIINX MacmTabax pacnpocTpaHeHo 30J0TO PA3HOBHIHO
cred Au-I-II-I11 k.

B nenom 1ist nenTpanbHoit yacTi paifioHa BHIPHCOBBLIBAEGTCS CJIEAVIO-
llasi KapTHHA: pa3BUTOe NOBCEMECTHO 30J10TO Pa3sHOBUAHOCTH Au-I KB
KOHIICHTpHpYeTCa B pAA CyOLIMPOTHLIX 30H, B Ipeaesax KOTOPBIX eMY
NPUCYLLH NPH3HAKH, YKasblBalOUHe Ha OJIH30CTh KOPEHHBIX PYIAONPO:
AABJICHH (C1abasi OKaTaHHOCTDb, HE3HAUNTE/bHbIE M3MEHEHHS CTPYKTY:
Pl U AP.). ¥3Jbl C pa3BHTHEM 30J10Ta 60Jee MO3THUX BO3PaCTHBIX I'PYIlIl
BRITAIHBAIOTCA B IONEepeuHble 30HbI. B yuacTkax, riae coueraercs pasHos
BO3pacTHOE 30JI0TO, BBIAEJEHHS PAa3HOBUAHOCTH Au-I KB HCHOBITHIBAIO!
TepeKpHUCTaJNJIH3alHIO. |

BbijiesieHHble Ha OCHOBAHHH CPABHHTENBHOTO H3VUCHHUS TeHeTHUECKH)

|
4

OCOOEHHOCTEH PY/HOrO H POCCHITHOrO (Ha PSAJe YYAaCTKOB TOJBKO
CBIITHOTO) 30/10Ta PA3HOBH/HOCTH M 3aKOHOMEPHOCTH HX pacipeeseHs
B pacCMOTPEHHOM 30JIOTOHOCHOM paloHe SIBJSIIOTCS JAOMOJHHTEbHBIM
MOHCKOBBIMH NpPH3HAKAMH, KOTOPble MOTYT NMOMOUbL B LeJIeHAaNpaBJel
HOM TMJIAHUPOBAHHH MOUCKOB PYAHOIO 30J10TA.

JHAOTEHHAS 30HAJIbHOCTb MECTOPO)XJIEHU W

1
- H. B. Ilerposckast (1973) ykasbiBaer Ha 1Ba IPH3HAKA BepPTHKAJbS
HOH 30HAJBbHOCTH OpyAeHeHus: 1) oOuiMe KPYNHBIX 30JI0THH H CaMOPOJL
'KOB B BEPXHHX 4acCTSAX PYAHBIX CTOJIOOB M npeobsaganue B pygax TOH
KOZAHCIIEPCHOr0 30JI0TAa Ha OTHOCHTENbHO IVIyOOKHX FOPH30OHTaX; 2) 3ds
KOHOMEpHOE NOBBILIEHHE ¢ T1yOHHOH NTPpoOLl 9HA0reHHOro 30J0Ta. B 1ol
Ke pabore B pasjiesie 0 reHe3Hce CAMOPOJLKOB OTMeyaeTcs elle oIaul
MPH3HAK 30HAJBHOCTH — BO3pacTaHue nNpobbl 30JI0TA B yuacTKaX €ero
MOBBIIEHHBIX KOHUEHTpauuu. M3yueHne 30HaJbHOCTH OCOOEHHO BazKiil
/LI OJIM3NOBEPXHOCTHBIX MECTOPOXKAeHH, 00BIYHO HMEIOLIHX HeGOodh
HIOH BEPTHKAJbHBIM pasmax opyneHenusi. Onpejesnenne rayOHHB 3P0
- JHOHHOrO cpe3a pyAHBIX TeJ ~— OAHH H3 pellaouuX (aKkToOpPOB IPH OLel
Ke OpyILeHeHHs. | 4
B psine ciydaeB nocse BbISIBAEHHSI OOLIMX BYJKAHHYECKHUX 3aKOH(
MEPHOCTEH CTAJiMHHOH 30HAJNBHOCTH HJIH 30HAJBLHOCTH OTJIOMKCHHST
Ipeesax pyAHOro MOJIST H OTAENbHBIX PYAHBIX Tesa HauboJsiee 3KCIPE
CHbIH H HAHMEHee TPYJOEMKHH MEeTO/ IIPH MPOCJeKHUBAHUU 3TOH 30HAall
HOCTH — H3yyeHHe 0COOEHHOCTeH CaMOPOAHOTO 30J0Td H3 PYL.-
Tak, Ha olHOM H3 30/10TO-Cepe6PSAHEIX MECTOPOKAEHHH mosca A, |
Hekpacosoii (Hekpacosa, Illoxop, 1974) ycranoBieHa MuHepaJoruul
CKas 30HAJIbHOCTH OTJIOXKEHHS B PYAHOM Tese HauboJjiee MPOAYKTHBHO
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30HBl. MecTopOKIeHHe NMPHYPOUEHO K BYJIKAHUYECKOHM CTPYKType THIIA
KaJbJepbl MPOCelaHus, CJA0KEeHHOH NOKPOBaMH H cyOBYJKAHHYECKHMHU
00pasoBaHHAMH MeJOBOro Bo3pacra. PyaHble Teja npeicTaBJCHbl KPy-
ronafalolluMu yOorocyabGUAHBIMI KHJaMH afy/sp-KBapLUeBoro H aiy-
nsgp-kapboHaT-KBapiieBoro cocraBa. Kosnuectso pyAHblX MHHEDPAJIOB HE
npeBbimaer 1,5%. OGpasoBanue 30J10TO-cepeOPsAHOH MHHEpATH3ALHH
OBLJIO OLHOCTAAMHHBIM. Pasjinuyalorcs TPpU NPOAYKTHBHbBIC MHHEPAJIbHBIE
ACCOIMALNY: DPAHHSSA 30J0TO-CYAb(pUAHAS, 30J10TO-KAHPUILAUT-PPEH-
OepruT-TeHHAHTHT-XaJbKONUPHTOBAs (OCHOBHAS NPOAyKTHBHASA) H noaéu-
Hsis, HAYMAaHHUT-noanGasut-cepebpsinas ¢ somoroM. boaee Y0 Bec. %
30J10Ta B Py/JaX UMEET pa3Mepbl Bbile/IeHHH MeHee 0,05 MM; camoe KpyII-
Hoe 30JI0TO OTHOCHTCSI peumyntecTsenno K kaacey 0,1—0,0 MM, MaKcH-
MaJibHble pa3Mepbl H3YUEHHbIX 30J0THH (eIHHHUHDIE 3epHa) JOCTHraJIH
1,5 MM. v

Anann3aMu, BuIoJHeHHBIMH Ha o6pasnax A. 1. Hexpacosoit B MI'Y
na mukposonge IXA-5 0. C. bopojpaeBbiM, yCTaHOBJICHO NPHCYTCTBHE
B pyaax sojora npoOsl 590—630, 390, KiocTeanra (npo6a 158) u ceped-
pa. B nanbosiee BbICOKONPOOHOH (hase oTMeUeHO ClopaAnyecKoe NMpHCYT-
cTBHe BhicOKHX KoHuentpaiuii meau (1—1,3%) u prytu (1,2%). B Go-
Jlee HU3KONPOOHOM 30/10Te€ U KIOCTEJNTe NMPUCYTCTBYET PTYTh (COOTBET-
crenno, 1,0 u 0,6%). Meap comepxKHUTCA B 30JI0T€, 3aKJ/IIOYEHHOM B
XaNbKONHPHUTe H OJEKJbIX pyAax; PTYTH 3TH BBIACJEHHS 30/10Ta HE
copepxkat. Ilpeanonaraercsi, 4yto oboraileHue 30/10Ta MEAbIO IPOH30-
U0 B pesyabrare AH(Pdy3HoHHOro oOMeHa MexX1y 30JI0TOM H BMEIla-
jOlMMH MuHepaJsamHu. Ilo HaHHBIM JIOKQJBHOIO MHKPOCHEKTPaJbHOIO
(1a3epHOro) aHaJjm3a, B 30J10Te, KIOCTeNHuTe W cepedpe NMPUCYTCTBYIOT
)KeJsie30, cypbMa, BUCMYT, MBIIIbSK. _

ABTOpoM omnpejaensinach npo6a 30710Ta B pas3JUUYHBIX MHHEPaJbHBIX
ACCOIMAILUAX C MOMOULbIO TPOOHPHBIX UIJI, a TaKxKe ObIJI0 H3YUeHO BHYT-
peHHee CTPOEHHE 30JI0THH. |

Ha ocHoOBaHHUH NPHYPOUEHHOCTH 30Ji10Ta K ONpe/ie/IieHHbIM accolHa-
IMSIM M B3aHMOOTHOILIEHHH Pa3JHUYHBIX 30/10TO-CepeOPsiHbIX (a3 30J10TO
npo6ul 590—630 BheseHOo Kak Haubosee panuee (I), 30s0T0 MpoOHI
okoJo 400 paccmarpuBaercss Kak OoJsee mosaHee (II). YcraHoBJuieHo,
yTo cTpoeHue 3oq0Ta I u Il npenmyniecTBeHHO MOHOKPHCTAJI/JIHYECKOE.
B ormenbHBIX cJaydasix 3oq0To Il oOHapy:KuBaer HesCHO30HAJbBHYIO
cTpyKTYypy. CTpyKTypa KiocTequTa OOBIUHO MOHOKPHCTAJJHYECKas H
3epHHCTAs ¢ 30HAJbHBIM CTPOCHHEM MOHOKPHCTAJIJIOB H 3€PeH B arpe-
ratax (cM. puc. 16).

M3menenue npoOb H CTPYKTYPHI 30J/10Ta OBLJIO MPOCJEKEHO B BEPTH-
kaJlbHOM paspese KuJbl ['1aBHOW — OAHOH U3 HaubOoJiee pasBelaHHbIX
3 HacToslllee BpeMs KHJ MecTOpo:KIeHHs. BbisiBieHHasi B BePTHKaJb-
oM paspese KHJbl MUHepaJjoruuyeckas 30HAJbHOCTb 3aKJ/JAOUaercs B
locJedoBaTeJIbHOM CMeHe CHU3Y BBepX B IJIOCKOCTH 2KHJIbl COCTaBa pPYyA-
[0 MUHepaJu3aluu. Ha HHXKHUX TOPH30OHTAX pa3BHTa NPEHMYIIECTBEH-
10 30J0TO-CyabdHuaAHAa accouuanus. DBoilie cocTaB pya YCJAOXKHAETCH.
Ha cpeanux ropusoHTax HaOJofaeTcs COBMEILIEHHE 30JI0TO-CYJb(HI-
HOH M 30JI0TO-KaH(pHJABAUT-(DperOepruT-XxaJbKONUPUTOBOH aCCOLHAIHH.
B BepXHHX rOpH30HTaX PYANOro Teja pa3BHTa, KpoMe YIOMSIHYTHIX, Ha-




YMaHHHUT-IoNnubasuT-cepe !
v pebpsiHasi NPOAYKTHBHAS aCCOLMAILHS
B cooTBeTcTBHH ¢ MHHEpaJOrHUECKOH 30HaJbLHOCTBIO H3MEHSeTCS
XapakTep CaMOPOJHOro 30/0Ta. B HHIKHelH 30He 30J10TO NblJIEBHIAHOE H
TOHKOAHCIIEpCHOE, HepeaAKo oOpasylollee OMYJAbCHOHHYVIO BKpanJIer
HOCTDB; Npoba ero mopsinka 600. Ha cpeannx ropusoHtax BCTpeqaeTc;I"
30J10TO | B cpacTaHuu ¢ HESICHO30HAJbHBIMH BBILEJCHUSIMH KIOCTEIHTA.
Pexe BcTpeuaercest 30010 11, A
Ha BepXHHX TOpH30HTAX PYAHOro TeJda 30J0TO HMEET OTHOCHTENbHO
0oJiee KPYIHbIE pa3Mephl B CJ0KHBIH cocTaB. B TecHOM CpacTaHHHU 06bit-
HO HaxoasATCa 0be (aspl 30/0Ta U KiocTeauT. CTpoeHHe MOCJaeIHero OT-
4ETVIHBO 30HaJ/IbHOE. 30HAJIbHOE CTPOEHHE B Psijle CJAyYaeB HaﬁJHOILaETCH“"
Ea);;som'ra IT (na HH2KHHX TOpPHU30OHTAX CTPYKTypa 3To¥ (ha3bl HeE30HaJ b- |

CaMopoziHoe cepe6po BCTPEUEHO, HAPSIAY € 30J0TOM H KIOCTEAHTOM.
B dCCOLHALHH C CeJIeHHIaMHu U cyJab(ocoasiMu cepebpa Ha roro—3arxaﬂ:
HOM (pJs1aHre PyJHOro TeJa.
30Ha/bHOe pacnpeleeHHe PasJHYHbIX Gas 3oJ40Ta M KiocTeaHTA,
H3MCHEHHE KPYIHOCTH 30JI0THH M HX BHYTPEHHErO0 CTPOEHHS B Bepm%
Ka/JIbHOM paspese PYJIHOTO Tesa MOTYT OBITb HCIOJb30BaHbI B KAYECTBE
AOHOJMHHTCAbHDIX MPH3HAKOB MAJIsi ONpEeJdeJNeHHsT IJYOUHBI SpOSHOHHOI‘.
Cp€3a pyAHBIX Tesa. OTHOCHTe/bHO GoJiee KPYMHBIE PasMephl 30J0THH,
pacrnpocrpanenue cpocTkos 3o0q0ta I, Il u Kloctenura u passuthe 3(‘3@?
HAJIbHBIX CTPYKTYD y KIOCTE/JIUTaA H YaCTHYHO Y 30J10Ta ] cBHIEeTeIbCTR -
IOT O HE3HAYUTEJbHOM 3PDO3HOHHOM cpese. Pa3Burue TOHKOﬂchepCHo
1 NIBLIEBUJIHOTO 3010Ta 1, HANPOTHB, YKA3BIBAET HA 3HAUHTENBHVIO 500
JAUPOBAHHOCTDL PYAHOIO TeJa. .
B pesysbraTe cpaBHHTE/NIBHOrO H3YuYEHHS 30JI0TA H3 BEePXHHUX IO -H
SOHTOB psifia PyAHBIX TeJl JaHHOTO MeCTOPOXKAeHHs (c6opur A, H Her j
COBOH) M 30JI0Ta U3 3JI0BHAJIbHBIX H 1EJIOBHAJIBHEIX OTIOKEHH HA IIIJ
CTKaxX BBIXOAOB 3THX TeJs (cOopul @. A. [lloxop) yeTanoBaeHO, yTo 3031[01'.
H3 PBIXJIBIX OTJIOXKEHHH COXpaHSeT MNOJHOCTBIO BCe HpHBHéKH THITEY
HBIE JIJIs1 30J10Ta U3 PYAHBIX Tes1. [loaToMy mast cykaenus o6 ypO,BHe 3 or
SHOHHOTO Cpe3a PyAHBIX TEJ 5TOI0 MECTOPOKAEHHS MOTYT GBITh HCIIO ol
.;?Iianm PE3YJAbTATBHl H3YUCHHSI T€HETHUECKHX 0COOEHHOCTEeH 30J10TA '“'
4EHHOTO M3 LIJIHX .
0 il AOB, B3JTLIX Ha MJIOINA/AX PA3BUTHS 30JI0TOH MHHEs
[lonobnoro pona ncenenoBanus GBIIH NPOH3BENEHBI TAKIKe IJIsl 30+
J0Ta AIBYX OJIN3TIOBEPXHOCTHBIX MECTOPOIKAEHHII, T1e H3YYeHHe 301 '
MHHEpaJ/n3anuu npoBoansoch A. M. I'peGeHYHKOBBIM (I“peﬁqu}?;O
Hukonaesa, 1974; u np.). s ykasauubix MECTOPO2KJAEHHH YCTaHO
HO, UTO 30JI0TO y4acTBYeT B COCTaBe HECKOJIBKHX NOCAEL0BATENbHO bol
MHPOBABIIHXCA MHHEPAJbHBIX KOMIJIEKCOB, 06pasyst oT Tpex Mo ccpo_,-..
PeX reHepalnH. B mpenenax ofHOro KoMIJIeKca BbIIeaseTcs ﬂ,uo
(pas 30/10Ta, BOSHUKIIHX Ha PA3HBIX CTYMEHsX MHHEDPaJIbHOTO paB
CHHA, OT/IHYaIOUIHXCs 110 1Po0e H CTPYKTYpe H HMEIOIHX B pﬁﬂepcﬂ O
APYT ¢ IpYTrOM KOPPO3HOHHEIE B3aHMOOTHOLIEeHUS. Cpeanss o Oﬁayqae;
Ta Ha 30JI0TO-CepeOpPAHOM MeCTOPOKIAEHHH BO BCex IIPO,I[}IKTPHBH <
COIHALHAX HUXKE, YeM Ha 30JI0TOPYAHOM. - a

(Hera-,.
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[Ipo6a 30s0Ta B pyAax BapbHUPYyeT B IIUPOKHX Tpeaesax (250~
soJi0Ta. Jsi OTAEeNbHBIX TE€HE-

098): OT KIOCTEJHTa [10 BBICOKOTIPOOHOrO .
paluii 30J0Ta Kosie6anus nMpoObl JOCTHTAIOT 857000/, 118 OTHAEJBHBIX
ax, 40-—410%,, B OTACAbHBIX 30-

06pa3ioB, B3ATHIX B JOKAJbHBIX y4dCTK :
noTHHAX 25—200°/40. C yBesHueHueM CynbGHAHOCTH PyA CPEAHAA npoba

CHUKaeTcH. |
[Ipeobaanamouiue CTPYKTYPbI HU3KONPOOHOTO H BHICOKOCEPEOPHCTOTO
207I0Ta HESCHO30HAJbHble U He30HaJ bHble. J0HaJbHBIC c*rpymy[i}i-.l TH-
Janu-

MUUHBl TOJBKO JJIs MEHbIIEH YacTH BLICOKOCEPEOPUCTOTO 3070T4A.
que TAyO60KO MePeKPUCTANMH30BAHHOTO MHITOTCHHOTO 30/10Ta U MPHU3HAKH
qaCTHYHON NepeKpHCTaNINU3alHl MO3BOJAIOT CUHTATD, HTO 30HaJIbHOE
cTpoeHue OBLJIO yTpaueHO B mpouecce HHTpaMHHepaau3allHOHHOrO Mpe-

o6pa3oBaHUs 30J10Ta.
MN3Menenue cpejaueii npoObl 30/10Ta H e¢ IHCIIEPCHH

HBIii TPU3HAK, MO3BOJSAIOUIHN TPOCTEIHTD CTAJMIHYI0 30HAJBHOCTL 1

30HAJbHOCTh OTJ0KEHHS]. : ;
A. M. T'pe6eHUHKOBHIM BBIfIBJIEHa CTaJiMMHasA 30HAJBHOCTD rJ1aBHOM

R WIILHON 30HBI 30JI0TOPYAHOIO MeCTopoXaeHus. Py/nas 30Ha HACUHTDI-
BaeT Gojee JeCSTH y60rocyJabGHUAHBIX KBapleBBIX KHJ, PacHOJIOKEH-

HBIX B BHCsiueM OOKy cOpocCo-CABHra.
OnuocTafuiiHble MHHEpaJJbHble KOMIVIEKCHl Ha MECTOPOKACHHH CJ1E-

nyiolpe (0T PaHHUX K MO3/AHAM) ! Xa/J bKOMHPUT-TIHPHT -KBap%eBblﬁ, 30-
TOTO-afy/Isp-KBapleBkil, 30/10T0-6apuT-casepuT-KBapLUeBbll, 30J10TO-
MOJIHOIEeHUT-KBapleBblid. KaxKabli U3 HHUX C/1araeT Kak o0ocobJ/ieHHBIC
JKUJIBI, TaK M Y4aCTKH KBaplLeBO-ZKHJ/JIbHBIX TEJI. [TocrepoBaTebHOCTD
hOpMHPOBaHUs MHHEPAJbHBEIX KOMIMJICKCOB yCTaHOBJ/CHA MO TEKCTyPaM
BHYTPHPYAHOro OpeKYHpPOBAHHs H NEpPeceyeHusM H TO TeMieparypam
NleKpenHTalud W TOMOT€HH3alUHH MHHEpaJoB. HauboJsee 30/J0TOHOCEH
30J10T0-6apUT-chasePUTOBLIH KOMIIJICKC; MUHHMAJIbHEE COEPK AU 0T
MeUYeHBl B CAMOM PaHHEM XaJbKONHPHUT-TIHPUT-KBAPIEBOM MHHEPAIBHOM
koMmekce. ITo Mepe yaajieHHss OT pasjioMa, B BUCAYEM OOKY KOTOPOTO
f HaXoJAUTCS Py/JAHas 30HA, IPOHCXOAUT cCMeHa PAHHHUX MHHEPA/IbHBIX KOM-

nmiaekcoB 60oJiee MO3AHUMH.

- JJOMOJIHUTEJ/ b-

‘ B BOCTOUYHOI YacTH 30HBI Ha NMOBEPXHOCTH PA3BUTHI JKHJIbI XaJbKO-

MUPHUT-NMHPUT-KBAPIEBOTO COCTaBa, CMEHAIOUIHECS aiyJsip-KBapHeBLIMH
no Mepe yAaJeHus OT IMONEpeyHoro pasJjioma, KOTOPBIM OrpaHHyYMBaeET
PYAHYIO 30HY MO MpOCTHpPaHHIO. F3Menenue coCcTaBa 2Kuil HabJ101aeTcst
M 10 majeHuio pyAHoil 30HH. Ha ee BOCTOUHOM (py1aHTe KHJ/IbI BBIKIHHH-
BaloTCsl Ha TAyOHHY, He M3MeHsiss cocrasa. Ha samaanom duanre, rjie
Ha TOBEPXHOCTH PAa3BHTBHI TOJbLKO MOJHOIEHHT-KBAPLEBBIC KHJBI, Ha
r1y6HHe MOABJSIOTCS KHJBI, CJOXKEHHBIE 30J10TO-aly/1ApP-KBapUEBbIM H
30/10TO-0apHUT-KBaplleBLIM MHHEPaJbHBIMH KOMIIJIEKCAMH.

Taxum ob6pasoM, 3HAOTeHHAss 30HAJLHOCTb OPYACHEHHS 3aKJII0UaEeT-
csl B CMEHe PAHHHMX MHHEpaJbHBIX KOMIIJIEKCOB OoJiee TO3AHHMH 110 Mepe
yaaJeHlsl K 3amajy OT pasJjoMa, OrpaHHYHBAIOLIEro PyJAHYIO 30HY, H B
cMeHe Ha rayOHHY mo3iHell Munepanu3anuu doaee panHel H 30J0TOHOC-
noit (tabua. 5). CTaTHCTHUCCKOH 0O0pabOTKOH pe3y/bTaTOB ONpe/eseH s
npo6bl 30J0Ta JI0Ka3aHo, uTo NMPH CMeHe aAyJasip-KBAPLEBOro KOMIJIEK:
ca 6apuT-chajepuT-KBapIEBLIM pasMax Kosebannsl npobbl Pe3Ko COKpa-
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Tabauua 5
Xapakrep 3040Ta B 30M0TOPYAHOM MECTOPOMACHUM 4

/ enkue (0,001—0,3 MM), peKO
ero BbIIEJIEHHH TMblJeBH/IHbIE H BeCbMa M (0, f

NOCTHIral0T NMePBBIX MHJIJIUMETPOB.

ChasiepUT-XaNbKONMUPHT-MONUGLEHHTOBOIO THIA

| 3
n

BHYTpeHHSis1 CTPYKTypa 30J10THII }

MuHepaabHbIli KOMINCKC
H reHepauus 30J0TAa
(no A. M. I'pe6enunu- Mpoba

KOBY)
i o A5G s ) LR Sk

— =

Hasg Aucrep
CHSI MPOoODLI

(S?)
aHAIM30B

MpoosI

i’ Bribopou-
POTOJ0-

CpenHas
Egoﬁa
(X)
Yucao
Koauue-
CTBO

Sogﬁggﬁigzlgﬂp- tle3oH d/IbHas; MeJIKO3ep- .
(Au-T) (300998 | 783 [13520 | 17 | 182 | ax wnorne CxpHCTAIIY

Hasl, HHOTJla C MPOCTBHIMI
OIBOUHUKaMH i
Hesonanbuas, pexke Hesics
, | HO30HAJbHASI;, MOHOKPY+
I600——‘9‘38 804 | 3770 | 19 276 | cranpHasg u Mem{oaepg}{;?,
cTas b

Hesicno3oHa/ibHast 1 He30+

| HaJlbHAasl; MOHOKPHCTAJh
. [350-998 | 752 (20120 | 6 97 | masc nHTHHCTblﬁ CTPOEs

| HUEM A

3oJ0T0-6apuT-cda-
JIEPHT-KBapIeBbIii
(Au-11)

30/10TO-MOJHG 11e-

HUT-KBapLeBbIi
(Au-I1T)

Hla€TCs NIPH HEM3MEHEHHOM CpellHeM ee 3HAYeHHH, a IPH CMede HTHX
PYA MOJNHOAEHUT-KBAPUEBBIMH CDEIHSS npo6a cHHKaercs. B cooTBers
CTBHH C 3THM 1po0a 30J10Ta ¢ rJayOHHOR HECKOMBKO YBeJNHUUBACTCH,

Ha ropusonre 80 m, rae Npeo6s1afaloT Pynabl, CAOKEHHbIe MOJHG-
ACHAT-KBAPLIEBbIM MHHEPAJbHBIM KOMIIEKCOM (C MOMYHHEHHBIM KOJIHe
1€CTBOM DY ajy./iap-KBapUeBOro COCTaBa), H3AMEHEHHS NpoOBl 30J10TA

cocraBisior 670—865 (X=727). Ha ropu3oHTe 125 M, rae npeum
- : IIEeCT~
BEHHO Pa3BUTHI PY/bl Gapm-cqlgilepmoabre 5! KBapu-anyﬂﬂgoBbIg, po-

6a Kosiebuaercs ot 350 1o 998 (X=804). Hapsiny ¢ naubosee pacnpocrs .
PAHEHHBIM 311eChb 30JI0TOM 725 npoObl, pa3BHTHl 30J10TO npobul 975 (mﬁ
7°/0) u KwocTenur 375 npoOsl (1o 2%,).

Hsyuennem namenenust npo6u 30101a 110 BePTHKAJH B OJHOCTAHIi
HDIX ayJsap- U MOJHOJEHHT-KBAPLEBBIX KHJAAX YCTAHOBJIECHO 3aKOHO.
MEPHOE BO3pactanue ¢ rJyOHHON KOJHUYECTBA NepeKPHCTANIH30BAHHO.
10 30J10Ta, a C/ICAOBATe/NbHO, YBeJHYeHHe cpefHell Tpo6Hl 30/0Ta. ra
SOHAJIbHOCTb MOZKeT HapylWaThCsi B Pe3yJabTaTe KOHTAKTOBOLO METaMOp+
(dusma 3os0ra.

Ha paccrosinum or 2 10 8 M ot [IOCTPYAHOH NAaWKH cpeaHsisi npoha
J0/10Ta u3Menusaacp Ha 138%, (¢ 760 no 898). Ilepekpucranaausaius
Obljla HEpaBHOMepHas, T. e, 3aTPOHYTLI OBIJIN He BCE BLIAENEHHS 30J0T4..
TO3TOMY BBIOOpPOUHAS JHCHEPCHS npobbl Bo3pocsaa B 1,5 pasa. Bﬁﬂnsr;f
AdHKH HAPALY ¢ HU3KONPOOHBIM M BBICOKOCEPEGPHCTHIM 30J0TOM TOSHe
JBIETCS 30J10TO NPoOBI 910—995; cpennss nmpoba riay6oko neperHC'ram-
JIJH30BAHHOTI0O 30J10Ta 975.

Ewe 6osee caokuas KAPTHHA U3MEHeHHs npoObl 30J10Ta, 06YCAORS
JICHHOro MHHEPaJIOru4eckoli 30HaJNbHOCTBIO PA3JHYHOLO nop;smxa Ha
Oaronaercs Ha 30/10TO-CEPEOPSAHOM MECTOPOKIEHHH. e Hil

HBIX Tyhax Tgf(l)OI‘EHHO-OC&I[O‘{HbIX noponax. Cojepkanue cyrbHHLOB I
#uaax 0,5—35%:. 30/10To 3aKMOuEHO B KBaple u cyabbuaax. Pasmephl
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KOMILJIEKC cJiaraer »KUJbl Ha CeBEpPO-

i'4I 1)
POAYKTHBHBIA ajyJ/isip-KBapLEBbIH
3amnaJioM H OTYaCTH HOTro-BOCTOY-
a raJjieHuT-casepuT-KBapueBbid — yia-
A. M. 'pe6eHUHKOBBIM MTPO-

HauboJsiee paHHuid U GoraTbhlid Ii

HOM OKOHUAHHH PYLHOH 30HBI

08 HJI.
CTKY Ha I0ro-BOCTOUHBIX (PrraHrax 3THX K ,
CJIeJKEeHO, UTO B JKHJAX, CJA0KEHHBIX aiy/sip-KBapLUEBLIM KOMIJEKCOM,

Mo Mepe TPOJABHKEHHs ¢ CceBepo-3anajia Ha 10r0-BOCTOK u:m{mmﬂgrc;
COCTAB MHHEpaJibHbIX AaCCOIMAIUN, KOJHYCCTBO cyAbPUL0B, f-l_ﬂy_ugeﬂ
MeHsIeTcsI TeKCTypa U CTPYKTypa KBapld, cepeOpo-30J10TOE OTléomc :
TTaHHble 0 COCTaBe M CTPYKType 30J10Ta NPHBEACHBL B Ta0J1. 6 0JI0TO d
(aay/asp-KBapIEBHIl KOMIICKC) BOILC/ACTCS npelfnfaymec'rﬁe}mo B (};'.B;lllﬁ |
e, cpacTaercs ¢ CyJbhHAaAMH cepv)ﬁ]m (yauge ¢ aKaHTUTOM, KOTOP
nOA3UT U TUPAPIHUPHUT) .
SaMEMH?I?;;}EﬂCHO}KeHHI.}IX FaﬂpwEﬁuccbaJlepHT—KBapi.LeBuM MHI-IE})EIOJIBHI::IM
KOMIIJIEKCOM, KOJHYECTBO CYJb(MHUAOB H3MEHACTCHA OT 0.5 1o 30Y% npwu
obmiem npeobaanannu yoorocyab@UAHBIX PYA. CBsizaHHoe C 3TUM KOM
maekcom 3oqo0to 11 obOpasyer CPOCTKH C cyJbduIaMid U BbIACIACTC
p kBaple. OHO HapacTaer Ha MUPUT H cdaJsieput, BXOAUT B HHX IO T%e-_
MUHKaM (BMecTe ¢ TaJe€HUTOM, pexe C XaJbKOMHPHTOM ). 30J0TO H3 Y ?o
rocy1bGOUIHBIX 2KHJ 00bIUHO OoJee HU3KONIPOOHOE M HMEET MeH}I:;If{JgH_
nuchnepcHio, 4eM H3 yMepeHHO cyabhuanbx. [Ipoda 3070712, 32K e
HOTO B KBaplle, OOBIUHO BBLILIE (Hepe Ko 700—770), uem 30J10Ta, CP

rerocsl ¢ cyJabQuaami. > ]
X a/bKOMUPHUT-KBAPIEBbIl MHHEPAIbHbIH KOMIIIEKC CJaaract OTILCJb-

Hble 30HbI IPOKUIKOB H PeIKHe MaJOMOIUIHbIE 2KHJIbI, COLEPKALIHC 0,5—
109% pyaeeix MuHepanos. 3osoTo 111 BEIAEAACTCS B KBAPLE, Hapacraer
Ha TIOBEPXHOCTh 3€peH NHPUTA, XaJbKOMHPUTA, reMaTuTa H BHIIOARACT

TPEIHHKH B IHPHTE. Bepxuuil npejes npoOb, BO3MOXKHO, SBBbILIfEH,
Ak KaK IJIeHKH BBICOKONPOOHOrO 30J0Ta TPYJAHO OTAEIHTH C IOBEPRHO-

CTH TEPBHUHBIX 30JI0THH. |

B HauboJiee MO3AHEM 30J0TOHOCHOM xaﬂueﬂOH-KBapueEOM MHHE-
paJbHOM KOMILJIEKCEe PYAHBIe MHHEpaJbl COCTAB/IAIOT 0,5—19%. CasaH-
Hoe ¢ HHM 30J0To 1V Ha6/101a10Ch TOJNBKO B MPOTON0UKAX.

B npezme/siax 30Hb a1yJ/sip-KBAapUEBBIX KHJ IPOABJECHA 30HaJIbHOCTD
OTJIONKEHHSI, COCTOSALLAst B CMEHe C CeBepo-3anaja Ha Ioro-BOCToK 30J0-
TO-MUPUT-XAJbKOIHPHTOBOH, 30J10TO-C(pajiepuTOBOM, SOJIOTO-aKaHrTHTO-
ROji | 30J10TO-MHPUTOBOIl MHHepasn3anul. B 3ToM HanpaBJCHHH B 30710
T0-aKAHTHTOBOH 30He MOBLIIIAETCS COAEepPrKaHHe 30J10Ta, YBEJHIHBAIOT-
Csi pa3Mephl ero BhIIeJeHNH, BO3pacTacT pasMmax Kosiebanus npooul. B
30J10TO-TIHPUTOBO# 30HE COJePKaHHEe 30J10Ta MALACT.

[To ropHEIM BEIpaboTKaM B llIaxTe, rie Mpoc/exena CMeHa 10 Malc-
HIIO 30J10TO-aKAHTHTOBOH MHHepaJH3aluu 30J0TO-C(halepuTOBOH, a 3a-
reM, Ha rayoune 150—200 M, 30/10TO-NHPHT-XAJNbKONHPHTOBOM, Ha0J110-
naJoch COOTBETCTBYMOllee ONHCAHHOMY H3MEHEHHE 0cob6eHHOCTEH 30-
J0Ta.

B yyacTKax pa3BHTHsI HECKOJIbKHX 30JI0TOHOCHBIX MHHEPAJIbHBIX KOM-
JEeKCOB BCTpeuaeTcsl 30/0TO pa3HbIX reHepalud, uToO CKa3blBACTCA Ha

BeJIMUMHE TPoOBI ¥ €€ AUCIIEPCHH,
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Tadauuya 6
3 €peH 30J10Ta

HO30HAJILHAS, 30-
>

HdJbHasd
HE30HaANbHAaA

HesicHo3oHaapHa g
He3oHanpuss

Ta xke

{!

AHAJNH30B
npoon
134
38
66
6

22 l 170 lHeaoHaanaH, HesC-

Hucao
NpoOTOJI0-
yek
13

l

9100

Buibopoynasn
AHCnIepcHy
npoont (S2)
22
0275—5870
6875

1080

Cpennss
ngggg
(x)
612
623
27D
062

25—200
725
471

B InpeneJsax

30710 THHBI
20—80
125 - 200
o0—120

!_

FAJEHHT-CPAJNIEPHTOBOrO0 THNA

410

40 —-300

60 —300
170

65 —190

obpasmua

40
175—410

Konrebauus npobui
B npeaegax

XapakTepucTHka 3040Ta B 30J10TO-CEPedPAHOM MeCTOPOK A eHHH

B UeA0M Mo
reHepaluuH
300—998

300—750

I
5

250—900
640—810
670—860

300 —998

£

i

7l

-Chasiepu-
MHHC-

PHUT-KBAPLUEBbI
KBapPILEBbI

TOBOH MHUHepa.TH3alHeH
PyABl C 30J0TO-moauba-

reHepanus 30J0Ta
(mo A. M. lpeGenunxosy)

BHIM B weaom (Au-I)

Munepanbunit KoMnIeKe M
putoBeid (Au-II)

SHT-AKAHTHTOBOH
X aJIbKOIH

paJausanuen
(Au-IV)

(Au-III)

30J10TO-aAyNsp-KBapIie-
PYARL C 30JI0TO
XanuenoH-

30J10TO-TasleHHT-Chate-

B nenom anast pya, CAOMKEHHBIX aayJasap-KBaplUeBbIM MHHEPAJbHBLIM
KOMIIJIEKCOM, B 30He OKHCJEHHsI cpeaHss npoba paBHa 678, olieHKa JIHC-
nepcud npobnl S?2=149,70; npeobsamaer 30J0TO ¢ NEPBHUHOH MPOOOI
575. Pe3koe passuupe cpeaHeil u npeobaanawlied npoOnl OOJbIIHHCT-
Ba 30JIOTHH MU BBICOKAasl AHCIepcHs NMpoObl CBA3aHBI C NMPUCYTCTBHEM T'H-

[IepreHHoro BHICOKONPOOHOTO 30J10TaA.
B 30He KapbepoB, rje pa3BuTa 30J0TO-NIHPUT-XaJbKOIIHPHUTOBAS, 30-

10TO-chasiepuTOBasi H 30J10TO-aKaHTUTOBAasA MUHepaJu3auusi, npobda us-

Mensiercss ot 370 10 995, X=592, S2=6810. [Ipeo6.1analoT BHIAETEHHUS
sosnota 625 npo6ul. Ha ropusonTe 65 M, rlie rocnoACTByeT 30J10TO-Ca-

_ JepUToBass MUHepaJausaius, npoba uamensiercss or 350 mo 995, X=0638,
1 S?=9160, T. e. cpennssa npoba u ee AUCHEPCHS BbLIlIE, YeM B 30HE CMe-
" IaHHBIX pyA. [Ipeobsanaior BuAeAeHHs 30J0Ta ¢ npoboi 575. Ha ro-
+ pusonte 105 M (3omHa 3070TO-CchaepUTOBON MHHEpaJH3allHH) TOSBJIA-
| eTcsl yOOKO NepeKpHUCTaJJu30BaHHOE BLICOKONMPOOHOE 30J10TO. ITO
NPHBOANT K PE3KOMY MNOBBILIEHHIO AUcHepcHHu mnpoObl (S%=41700) n

Bo3pacTaHHio cpeaHed mnpobb (X=670). IIpeumyuieCTBEHHO Pas3BHUTO
307010 npo6 550 u 950—995. Takum ob6pa3om, B HHTepBaJe TIJIyOHH
0—105 M B amyJ/isip-KBaplUeBbIX KHJaX 3HaueHus npobul y npeobJsana-
IOIILero YHCJa 30JI0THH 30HAJbHOI'O BBICOKOCEPEOPHUCTOTO 30J10Ta YMEHb-
matorcs (coorBercTBeHHo 625, 575 u 550). Hapaay ¢ atTum yBeauuuBa-
eTcsI KOJHYECTBO BBICOKOIMPOOHOTO INEePEeKPHUCTAJNIU30BAHHOIO 30J10-
Ta, 4YTO NPUBOJAHUT K BO3PacCTaHHIO C IJIYOMHOH cpelHel npoObl 30/0Ta H
ce JHCHEePCHH.

HM3Mmenenne npo6nl 30a0Ta Il n3yuanoch B BepTHKAJAbHOM HHTEPBaJie
120 M Ha ABYX YPOBHSAX: Ha NoBepXHOCTH U ropusonTte 105 M. Ha nosepx-
HOCTH B yOorocyab(puAHbIX pyaax npoba 3osora usmensgercsa ot 250 1o

900, X=0606, S*=8830; npeobaanaT 30J0THHE N1poOL 625. Ha ropu-
30HTe 105 M B yMepeHHO Cy/Ib(UAHBIX PyAaX mapaMeTphl, XapaKkTepHay-

ouiue npoody, ymensumatorcs: npoda 400—600, X=2506, S?=1080, npe-
00saal0T 30J0THHBI TPOOKI 475. DTO, BEPOATHO, CBSI3AHO C OTCYTCTBHEM
Ha rJayOHHe BTOPHUYHOTO 30J10Ta, HO, BO3MOKHO, TAKXKe OTUACTH H C HU3-
MeHeHHEeM CyabpuiHocTH pyA. Takum obpas3oMm, HaMeyaloTCs ompele-
JJEHHBbIE€ TEHIAEHIIUH B H3MEHEHHUHU napaMeTpOB, XapaKTepHU3YOUUX npooy
30J10Ta, MO Mepe H3MEHEeHHsT MHHepPaJJbHOTO COCTaBa Py/J B CBS3H C MPO-
SAIBJIEHUEM CTAaAHMHOH 30HAJIBHOCTH M 30HAJBHOCTH OTJOXKEHHUS.

OT 30J0TO-THPHT-XAJAbKONHPUTOBOH ¢ YOOrHMH cOJepKaHHSIMH ac-
conuauun K HauboJsee 60raToil 30/0TO-aKaHTHTOBOH pa3bpoc Nmpoobh
yBeJUUUBAETCH, cpeaHdas npoba ¥ MOIajabHOEe 3HAUEHHe NMPOOLI YMEHb-
[I1AI0TCA. -

[lo BepTHKa/aH B NJOCKOCTH KHJBI 10 MePe CMEHH 30JI0TO-aKaHTH-
TOBOH aCCOLMALUU 30J10TO-CHAJCPUTOBON MOJAa/IbHOE 3HAUEHHE pacrpe-
nesleHHs1 npoObl yMeHblLIaeTcs, cpefiuss npoba U ee AUCIEepCcHs Bo3pa-
CTAlT. JTO CBA3aHO C NMOSABJEHHEM Ha TAyOHHE TMepeKPHCTASIU30BAH-

HOTO 30J10Ta.
B 30/10TO-ChasiepuTOBLIX pPyLax aAyasip-KBapleBOro KOMIJieKCa H3-

MEHEHHsI ¢ TVIyOHHOH CXOIHBI: cpeAHsisi npoba U Aucnepcusi npobul yBe-
JUUYHBAIOTCHA, MOJaJibHOe pacnpefeneHre npoObl 0CTAeTCs] HEH3MEHHBIM.
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B ranenut-chaneput-KkBapieBbX KHJAaX ¢ rJayOHHONH BOo3pacTaeT KO-
JINYECTBO CY/Nb(PHIOB, NPUUEM KpPOMe INMUPHUTA MHOSABJSIOTCS CYAbGhHIDI
IIBETHBIX METaJIJIOB U MUHepaJibl cepebpa. CpeaHsia npoba, AUCIIEPCHS
MPoOLI 30/10Ta U MOJaJbHOE 3HAUYEHHE MPOOHI MOHUKAIOTCS.

Hameuennble 3aKOHOMEPHOCTH MOTYT OBITh HCIOJb30BAHBI HE TOJb-
KO /17151 BEISIBJI€HUSI SHAOTeHHOH 30HAJBHOCTH, HO U IIPH OlIEHKE YYaCTKOB
C/IOKHBIX PYAHBIX T€J MO COOTHOUIEHHIO B HHX 30/10Ta Pas3JHYHBLIX reHe-
pamuu, 30/J0Ta HEH3MEHEHHOrO0 M IePeKPHCTAJJIH30BAHHOIO, a TaKKe
JUISE U3YUEHUS TTOCTeI0BATeIbHOCTH (POPMUPOBAHHUS PV/I.

HCTOPHA ®OPMUPOBAHUSA POCCBHINEN
Onna M3 3ajau KOMIJIEKCHBIX Te€0JIOr0-reoMopPdOJOrHuecKuX U MI-

B MHOIleHe HauaJicy 3TAn AKTHBU3AIMH, MNPHBEAIIHNH K yCHJAEHHIO
3PO3HOHHON AeATEeJbHOCTH M YaCTHYHOMY Pa3MbIBY MeJI-11aJ1e0TeHOBOM
KOPbI BbIBeTPHBAHUS U Me3030iicKoro aJjioBus. HeorenoBas peka Mecra-
MH VYHAacJeJoBaJja JpPeBHIOI Me3030HCKYyl0 AOJMHHY, HO B OTAEG/BHDIX
yyacTKax npopesaJsa u ee Kopenunie 6opra. [1pn stom cpopmuposanach
30JI0TOHOCHAST POCCHITIb. 30JI0TO B Hell KpynHoe, c¢/1abo OKaTaHHOE, C
BKJIIOUEHHSIMH KBaplla W THAPOOKHCJIOB kKeJseda, ¢ KOppOAHPOBAHHOIN
nIarpeHeBoH MOBEpPXHOCThIO. Popma yacTHil JACHAPHTOBHAHAA H KPH-

cTaJlinyeckKas.
[Ipo6a 3os0Ta BecbMa BbicoKast (B cpennHem 970). 30J10TO MOJHO-
CTHIO NMEePEeKPHCTANIM30BAHO B IHICPIreHHbIX YCIOBHIIX. B TOHKHX OTpPO-

CTKax 30J0THH XOpolIo BHAHO, UTO [nepekpucrasandalusd Bbhi3BaHdAd CO-

HepaJior , ; ;
p HICCKHX  HCCJACAOBAaHHH,  NPOBOAMBIIMXCS — 3KCHEAHIHAMHS qeTaHHeM Tpex MPOoIeccoB: KOPPO3uH, cobuparejbHon PEKPHCTAIIH3A-

HUTPHU, — _ : X
A Takas | aﬁofocg;i};mﬂe[me,HCTOPHH POPMHPOBAHHA POCCHINEH. : MM M Pa3pacTaHust MeK3ePHOBBLIX BBICOKONPOOHBIX MPOZKHIIKOB. B or-
rJOJIOTDHOCEOﬁ n.?lo A4 2 qHaCTHOCTH’ DRI S BECDME GO0 AHUHE OT 30JI0Ta ME3030UCKOH JOJIMHBI, HA CTPYKTYPbI NEPBOro 3Talld
, wanu (LIpuMenenne..., 1973). Msyuennsifi yuacToKS rUMepreHHbX npeobpasoBaHuil, oOyc/lOBAEHHBIX NpeObIBaAHHEM B KOPE

pacnosoxKeH B pUPTOBOH 30He. TeKTOHUUECKHE IBUIKEHUS, HHTCHCHBHO
MPOSIBUBIIHECS] Ha TMPOTSKEHUH HOBEHIIEro 3Tana, BbI3BaJH aKTHBU3a-
IHI0 3PO3HOHHOI AeATEeNbHOCTH PeK, KOTopas Hapsiiy C MIeHCTOLeHO-
IB)bIM oq.,;leﬂf?elmem anBe%a K CI)O%MH[)OBEIHHIO PEe3KO PpacuyJeHeHHOTO
eabeda. recMoTpa Ha oOuiHe HeOJaronpHUSITHBIC VCJAOBUS, B DS ‘B
JHH pauoHa CPOPMHPOBAJUCH H coxpaHHmeCB SO.H?)[TOHOCH;::IE goélc?blﬁ?i. g uigsg ngaSOM’ Cyﬂﬁc r OCO66HH?§gMHBS;}?§;a’ng§J?e ﬂéleli‘geﬂﬁbb?ﬁg
B oTHOCHTeaBHO co1ab0 [TOAHATHIX (C a0COJIIOTHOHU BBICOTOH HopsiaAKd ! i paSOBHBaJ}O R ]ib : J](; HUeCKUH OBE€Hb
1000 M) u sHauHTeNBHO YAAJNEHHBIX OT LEHTPOB OJedeHEeHHsT GJ0KAX Ha ! ?glexa}mzzwﬁ nepe;);‘ﬂmKefgjo Hl\.?a H:III(;HCEI?]}?IMJ?E@(?BEI;H BI:IIHOC zg eﬁpal
MOBEPXHOCTSAX BbIDABHHBAHHS COXPAaHUJACh MeJI-TaJe0reHoBas mJaoals ' Oﬂ};{e 1;1(3 Hpﬂegﬁc?rf ﬂﬁeos ECTauHHIO C egﬁeﬁpn 00BI U oGpae:o%aHm(;
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HaeTcsd B BHJAC €IMHHYHBIX 3epeH. OHO OTHOCHTENbHO KpymHOe (2— e e HpOﬂyET vt M ] ’ MHUPOBAa- ¥
3 MM), NpPaKTHYECKH HEOKATAaHHOE, C PEJHKTAMH JKHUJILHOLO KBapua o Me;-gﬂei‘ﬂZ()Brae:l?:oL(zeci(;idpklailTaniO}Keal;rl—?a;KfiangJlee (EOEBHIEIO a
1 IPHMAa3KaMHu rHAPOOKHCIOB KeJse3a. [ToBepxHOCTD 30/10THH WarpeHes: JIBCE Kgﬁjoiwe Eponcxoﬁn.ﬂo HapacTaHue aKTHBHOCTH HEOTP@KTOHH"I@"
Basi, ppIXyiasi B pe3yJsibTaTe rHIepreHHONd KOPPO3HH. 1. Jlokem6puiickuii hyHIaMeHT Obl pa3sOUT B Pa3JIHYHOH
[Ipoba sosiora BhicoKas (947). BHyTpeHHee cTpoeHHe KPYIIHO-3€p= M EBHH{GHH;I:H s e6 OII){HMH y‘la{:TgK eBHEH pOJIHI-IbI opKasaJIcsI B
HUCTOE C OTACJABHBIMH pPeIHKTaMH OoJiee MEJIKHX 3epeH ¢ MHON opHeH: ﬁTeneHH kil 6¢ :ILP() ﬂl—[ : '
peaejsax OTHOCHUTEJNbHO Caab0 MmoAHATOro OJIOKA. 110-BHAHMMOMY, Hd

TUPOBKOH M O0Jiee HHU3KOU II ; ﬁ : .
Ilegﬂfbepnqecxaﬂ ot ogg}?}?gﬁ Hgﬁﬂmﬂaemﬂ 1200 BbIpaKeHHAN rpaHMlie MJHOLEHA U 30MIelcTolleHa TPOHCXO/IMJIA Pe3Kast IlepecTpoiiKa
BHIHMOMY, 30/10TO B KODE gbl | 000110uKa mpoOwl okosio 1000. TToss peJbeda, MOBCEMECTHBIH NepeMbiB KOPhl BHIBETPHBAHHUSI C MOCTYIJIEHH-
; p BETPHBAHUA HCIBITAJO NOYTH IOJHYIO I1EPEs eM M3 HHX 30J10Ta ¥ KOHILEHTpalluend ero B JOJHHAX PEK. MunepaJioru-

qeCKHe HCCJAeMOBAHUS MOATBEPAHJM, UTO TJIdBHAS Macca KJAACTOT€HHO-

KPHCTaJIJHBgHHIO, 00YCJ/IOBJIEHHYI0O OAHOBPEMEHHO NPOTEKAaIOIHMH PO~
[eccaMu cobupareqbHOH pe ¢ "
P PEKPHCTAJLIN3AUNN H KOPPo3uH. OTCyTCTBHE ro 30J10Ta B POCCHINMK HUZKHEr0 30IJIEHCTOIeHAa MOCTYNaaa U3 KOP BhIBET-
PUBAHUA U JPEBHEro aJjdJIOBUS.

MEXAHHYECKOTro nepeHoca u CBSI3AHHBIX ¢ HUM AedopMaiuil, obaeruaios
PasMepbl 30/I0THH B BEPXHEM 110 TEUEHHIO OTPe3Ke J0JHHbl H3MeHsi-

BLIBETPHBAHHUS, HAJMOXKeHEl AedopMalliy, MoJyueHHbe B Ipolecce Mexa-
HHUECKOTO MEePeOTJOXKEHHs 30J0THH., IDTO MEJKO3€PHHCTHIE CTPYKTYPDI
DEKPHUCTANIH3AHHA, BO3HHKIINE B yUaCTKaX MJaCTHYECKUX Je(opMaliny

KPHCTAJJINUYECKOH PelIeTKH.

UIHX NEPEKPHCTANIN3ALHIO, IPHBEJIO K HEMOJHOMY YyJaJeHHIo cepeGpd

B Ipouecce KOPPO3HH. 3TO BBI3BAJO Pa3BUTHE MOBTOPHOH KOPPO3HH,

MPaKTHYECKH TOJIHOE ylajeHHe cepeOpa U o6pa3oBaHHe MOPHCTOH Has
PYXKHOH KaeMKH XHMHYECKH YHCTOIO 30J10Ta.

Bce ykasanHble 0COGCHHOCTH CBHAETEJIBCTBYIOT O BEChbMa IIHTEhe
lIOM npeOBIBaHHH 30JI0Ta B KOPe BLIBETPHBAHHS, YTO BbI3BAJIO rayo0s
KHe XHMHYECKHE M CTPYKTYpPHBIe npeoOpasoBaHHsI ero BBIILEJEHU, |

82

loTed oT Meakux 10 KpynHbiX (0,0—4,0 MM); OKaTaHHOCTDH UX TPEHMY-
[ECTBEHHO CPeiHAsl, mepexojHas oT caaboil K cpejiHeH, 4YacTb MeJKHX
3epeH OKaTaHa cJ1abo M MOYTH He oKaraHa. EcTb oTAe/bHbIE MeJKHE

BKJIOueHus B 3oJ0t1e ¥kBapua. [1poda 3omnora 906—920.
CTpYKTypa BBIeJNEHHH yKasbiBaer Ha IJyOOKHe M3MEHEHHsI OCHOB-

HOTO KOJIHUECTBA 30/10Ta B YCJAOBUAX KOPHl BHIBETPUBAHHS H Ha IOCJIE-
33



Ayrouiee HeOJJTHOKpaTHOE MeXaHHUeCcKoe nepeoT/oxkeHne yactuil. [Tocaes
Hee TIOATBEPIKIAaeTCsi BOSHHKHOBEHHEM YYaCTKOB C MOJH3PHUYECKH-3EPs
HHCTBIM CTPOEHHEM, PA3BUTHEM MHOTOCJOHWHON KOPPO3UU H YIAJHHEHHEM
B pacnmajaoM 3epeH B BO3HHKIIEH KOppoLHpoBaHHOH o0OoJiouke, B Kpaes:
BBIX 4acTsIX 30/10THH HaO/JII0LaeTCsi coueTaHHe KOPPO3HH M PeKpHCTall-
JU3ALlHH KOPPOAHPOBAHHBIX, a TaKiKe paHee NepeKpPHUCTaAJIH30BaHHbBIX
3epeH. |
Heboubillas yacTh MeHee H3MEHEHHOTO H OTHOCHTEJBHO MeHee BhICO:
KONPOOHOTro 30J/10Ta MOTJIa MOCTyNMaTh U3 OOPTOB LOJNHHBL. B sonaefictos
LHCHOBBIX OTJ/IO2KE€HHAX Ha OJAHOM H3 y4acTKOB BCTPEUYEHO 30JI0TO ABYX
PasHOBHJHOCTEH. 3HAayHTeJbHASI YacTh 30J10Ta I1yO0KO npeo6pa3oBaHd
B KOpe BBHIBETPUBAHUS U HECET NMPH3HAKH HEOJHOKPATHLIX MEPeOTI0MKes X
HHH: MOXKHO BHJETb, KaK THIEePreHHasi KOpPo3usl pasbellaeT CTPYKTYPY
NOBTOPHOH PEKPHCTANIH3AUHH NMPeoO6Pa3oBaHHOTO 30J10Ta, H B TO KO
BpeMsa caMa KoppoAupoBaHHasi 000Jiouka MeXaHH4YecKH aedhopMHPOBA- 3
Ha. Hapsiny ¢ stum npucyrerByer 304070 ¢ GoJiee HU3Koii npo6oil (910)
6e3 NpH3HaKOB rJ1y00KHX TpeoOpagzoBaHuil — CTPYKTYpPa ero KPYIIHO3EepPs
HUCTasl, ¢ OTACJbHBIMH PEKPHCTANJIH30BAHHBIMH 3€pHAMHU, C MEJKHMH
n3rubaouumMucs 1 o6pPEIBAOIIIMHCS ABOMHUKaMH. [[0BepXHOCTH MOUTH
He KOppPOIHpOBaHAa, OKAaTaHHOCTbL 30Ji0oTa cJaabasi. 30J10TO, MO-BUAHUMO-
MY, MOCTYIHJIO B POCCHIIb H3 KOPEHHBIX HCTOUHHKOB, PACIIOJIOMKEHHBIX
B IJIOTHKE, ,
[lneficroneHoBoe oJsieficHeHHe He 3aTPOHYJN0 HOJHHY H He 0Ka3aJ0
BJIHSIHHSI Ha ee MOP(OJIOTHIO H pacnpeneJeHHe POCChIer.
B pesysbTaTe MHOrOKpaTHOrO nepeMbiBa chOPMHPOBAIACD JONHHHAS
POCChINb, MPOCJ/ICXKUBAIOLIASICA ITOUYTH IO BCEMY TEUEHHIO PEKH. |
B coBpeMeHHBIX OT/IOXKEHHSIX 30JI0TO B POCCHIIH KPYNHOE, MACCHB-
HOE, C OKAaTaHHOCTbIO CPeliHeH M NepeXoJHoll K xopoureil. [Ipo6a BbIcO-
Kast. 30J10T0 ri1y60Ko 11peo6pasoBaHO B YCJAOBHAX KOPHI BHIBETPHBAHMS,
MMeloTcst npu3HaKku HEOJHOKPATHOIO NMEPEOTIOKEHHS, BHI2BABIICIO 110
BTOPHYI0O KOPPO3HIO T[ePeKPUCTAJAM30BAHHOTO 30J0Ta M MOSBJICHHE
MHOTOYHCJICHHBIX 301 1 JHUHHH TpaHcaauuil. [Tocaennnue yKka3siBaloT HA
elle ofHO OoJiee MO3/HEe MePeoTJ0KEeHHe YaCTH 30J10Ta MO CPaBHEHHIO
C 30JI0TOM 3OIJIEHCTOLEHOBHIX POCCHINCH (B NPOTHBHOM c/ayuae JHHHN
CKOJIBXKEHHsI Oblii Obl CHSITBI B IIpoLlecce peKpHcTasaudanuu). Takum
00pa3om, 30JI0TOHOCHEBIE POCCHITH 60Jiee MOJIOIOTO BO3pacTa BO3HHKA+
T TJaBHBIM 00pa3oM B pe3ysbTare MepeMblBa HHIKHEIOMJCHCTOLEHO:

BBIX POCCHINIEH H TOPA3/I0 MEHbIIIE 3a CYET NMOCTYIJEHHS 30J10Ta CO CKIIO-
HOB

| {
B onHoMm u3 padioHOB 30/10TO M3 pocchimei H3Yy4aJioch AJS pelreHms
BONpoca 06 HCTOUHHKAX UX MUTAHHUS. |

B Gaccefine onHOI M3 peK B LieMeHTe Me3030HCKHX KOHTJIOMEePaToB,
S4JICralOUIMX B BEPXOBBAX pAJa BHAJAIOLUIUX B Hee KJKOUel, 30J0T0 OKds
TaHO M HMEeT NMPU3HAKH MOCAeAYIOIHX NedopManuil. MedKkHe BbiTe/oe
"1 30JI0Ta H OTHOCHTEJNBHO TOHKHE OTPOCTKH M BEICTYIHI Goslee KPYIIE
HBIX 30JI0THH TIOJIHOCTbIO  KOPPOJAHPOBAHBI; B IEHTPAJbHBIX YacTHAX
6oJiee MaCCHBHBIX 30JIOTHH COXPAaHEHB PEJHKTH KPYIHBIX IepBHYHBIA
3epen. B riiy60Ko H3MeHeHHOM 30J10Te HHOTZIa BOKDYT PeJHKTOB OTHOCH:
T€IbHO HH3KONPOOHBIX NMEPBHUHBIX 3epeH HabJII01aeTcs 30Ha Goaee Bhle
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COKONPOOHOTO HE3EPHUCTOr0 30J0Ta, KOTOpas Aajee, B HanpasJeHHH K
nepudepHu 30JO0THHBI, cMeHseTcs elle OoJjee BLICOKOTIPOOHBIM Mem:;o-
3epHUCTHIM KOPPOJHPOBAHHLIM cyioeM. HepeldKo sepHa KOPPOAHPOBAl-
HOrO CJIOSI pasjeJsiorcss Y3KHMH <«NPOJHBaMH» HE3€PHHUCTOrO BHICORO-
1poGHOro 30JI0Ta; HHOTJA BOKPYT MEJKHX 3€peH 3TOro CJOs o0OpasyloT-
cst 0O0JOUKH HE3EPHHUCTOrO 30J10TA. 3

Mo2KHO NPEAIoNOXKHUTb, YTO Hapsily ¢ KOppo3HueH, KoTopas pasBH-
BaeTcsl OT NepHdepuu K IEHTPY 30J0THH, B pe3dyJ/abrare /[AJHTEJbHOTO
1peGbIBalHHA B POCCHIH yCNEBAIOT OUE€HDb ITHPOKO PaspacTHCh H BOSHHK-
e B 30He OKHCJEHHS MexK3epHOBble BBICOKONPOOHBIE NPOXKHIKH, CO-
sJlaBasi BOKPYT NMEPBHUHBIX 3epeH BLICOKONPOOHbIE HE3EPHHCTLIC 30HBI.
[1pu gocTaToOYHO r1yOOKHX HBMEHEHHSX KOPPO3Hs 3aXBATHIBACT HE TOJIb-
Ko NMepBHYHBIE 3epHA, HO U 0OpasoBaHHbBIe BOKPYT HHX BLICOKOIIPOOHBIE
30HBHI.

3epHHCTass CTPYKTYpa 30J10Ta W3 KOHIVIOMEPATOB HMEET pAl XapaK-
repubiX yepT. [IpeobaanaioT sepHa oBaJbHbie B IJIAHE, C IIJIABHBIMHA 34-
KPYIJIeHHBIMH IpaHHLaMH. B He0oJ/bIIOM KOJHYECTBE Ha0JI01al0TCs
3epHa HelpaBUJAbHOH UETEIPEXYTrOJbHOH HJIH TPEYIroJbHOU ¢bopMBI, B HUX
OUeHp PeJKO BHJAHBLI ABOHHHKH (OOBIYHO B BH/JE €IMHHYHBIX HEIIHPOKHX
no/s1ocok). Bo3aMoKHO, 3TH 3epHa BO3HUKJ/IM B pe3yJ/braTe peKpHCTAJIH-
3alui 1e(pOPMHPOBAHHBIX 3epeH BHICOKONPOOHOH 000/I0UKH. B nepudge-
DHUECKHX YacTSX 30J0THH €eCTh Y4YaCTKH, IJe BbICOIEOHPOfﬁHbIe 3epHa
000JIOUKH BBHITSHYTHl MapaJ/ejbHO KpasMm BbIJAC/AEHHH; HHOrla BHYTPH
BLITSIHYTHIX 3€pPeH MOSBJSIOTCH TOHKHE MOJHCHHTETHYECKHE JBOHMHHKM.
Bce 3T0 yKa3biBaeT Ha TO, 4TO 30JI0TO ObLJIO NEPEOTI0XKEHO B LEMEHT
ME3030MCKHX KOHTJIOMEepaToB IocJje TOro, Kak oHo npebbniBaso B OoJgee
/i peBHeil poCChIM JOCTaTOYHO JIHTENbHOE BPeMs, B TeueHHe KOTOPOro
c(hopMHpPOBAJICsi BHEIIHHIl C/J10H BBICOKONPOOHOH OOOJIOUYKH.

B pocchinsixX K/AOUeH, pacinoozKeHHbIX B 00/1aCTAX BO3MOXKHOr0 CHO-
ca 30J0Ta U3 KOHIJIOMEpaToB, y OCHOBHOM MacChl CaMOPOJHOI0 30J10Ta
mopdosorusi, npoba ¥ BHyTPeHHee CTPOeHHE aHaJOrHYHBl OCOOEHHOCTAM
50J10Ta U3 LLeMeHTa Me3030HCKHUX KOoHrsioMmepaToB. HekoTopble pa3nyus
3aKJI0YaloTCs B TOM, UTO BHEIIHHH €JIOH BBHICOKOMPOOHOH 000/10UKH OBbI-
paeT YIJOTHEHHLIM, I'PAHUILBl 3€PEH YaCTHYHO HJIM TOJHOCTbIO HCUe3a-
0T. B meHTpasbHBIX YacTsaX 30J0THH, BOJIM3H PEJIMKTOB NEePBHUHBLIX 3e€-
peH, rpaHuila BLICOKONPOOHOrO €051 BhIpaxeHa 4eTKo.

B pocchinu HeGOMBUIOTO KJIOUa BCTPEUEHBl YaCTHIBI 30/10Ta, Y KOTO-
PBIX KOPPOJAHPOBAHHBIH CJOH NPHOOPEN CJIOHCTOE BOJOKHHCTOE CTpOEe-
1ve. B oTeJbHBIX 30J0THHAX MeJKHe 3epHa HapPYXKHBIX CJI0EB BBICOKO-
1poOHO#l 060/0YKH HMeIOT JABOHHHKH NpopacTanus, XapaKTepHble YrJlo-
BaThle 3epPHAa, BO3HHKIIHE NPHU peKpHCTANIH3AIMH, HAOJIOAAIOTCA Kak
B BLICOKONIPOOHOM €JIO€, TAK H BHYTPH PEJIHKTOB NEePBHUHBIX 3epeH. k3-
MeHeHHe CTPYKTYPH 30/10Ta, NO-BHAHMOMY, 00yC/lOBJIEHO MJIACTHYECKH-
MH AedopManusiMU NPH MeXaHHYECKOM IePEeOT/N0KEHHH ero U3 KOHIJIO-
MEPATOB B UeTBEPTHUHYIO POCCHIID.

‘B poccweinu rjaBHOH peKH B HeOOJIBIIOM KOJIHYECTBE BCTPEYAETCS
30J10TO C NMEePBUYHO CPEAHE3epPHHUCTOU CTPYKTYPOH; OHO HMEET TOHKYIO
IPEeUMyILIeCTBEHHO OJHOPSIZLHYIO BEICOKONIPOOHYIO 000JOYKY H MaJJOMOLIL-
Hble GBICTPO BBHIKJMHUBAIOLIHECS MeXK3ePDHOBBIE NPOKHIAKH. MOXKHO Ipe-
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MOJIOKHUTh, YTO HAPSAY ¢ MUTAHUEM POCCHINMK 30/J0TOM 3a CYET pa3MbIBA
ME3030HCKHX KOHIJIOMePaTOB B Hee IOCTYIaJo 30JI0TO U3 KOPEHHBIX HC-
TOYHHKOB. BricBOOOIKIeHHE ero U3 MOCJAEIHUX NPOUCXOAUIO OTHOCHTE/ b
HO HelaBHO — B ueTBepTHuHoe BpeMms. B. WM. llleBiioBa BcTpeTHsIa B yKa-
3aHHOH POCCHINN OTHOCHTEJIBHO HH3KONMPOOHOE €/1a00 OKaTaHHOE 30J10TO;
OHa CUMTAaeT, YTO 30JI0TO CBS3aHO C 30HAMH CYJb(OHIHOM MHHEpaJsHu3a-
IIMH TTOPOL.

B pocchingx, nuTaHue KOTOPBIX He 3aBHCHT OT pasMbiBa KOHIJIOME-
pPaToOB, CTPYKTypa 30J0Ta B OCHOBHOM KPyNHO3epHHUCTast, THIHUYHAST L/

Puc. 31. CnoxHag CTPYKTYpa noOJHOH nepeKpHCTANIu3alHn
BeChbMa BbLICOKONMPOOHOro 30J0Ta, NMEPEOTNOMNEHHOro M3 ME30-
30UCKOH pOCCHINY B YE€TBEPTHYHYI0. MOHTHPOBAHHBLIA AHLINUD,

npoTpaBiaeHHbIl Hapckod BoAaKOH. Yses. 90.

30/10Ta M3 KBapLEBBIX JKHJ 5TOr0 paioHa, BbICOKOMPOOHAas 000/0YKd
pas3JHYHOI MOIIHOCTH YETKO Bbipax<eHa, HO HHKOrJa He NOCTHracT Ta-
KHX pPa3MepoB, KaK KOPPOAMPOBaHHBIM CJOH Yy 30/10Ta H3 KOHIVIOMEPA:
ToB. TOJILKO B OJHOH POCCHIIIH BCTPEYEHO HE3HAYUTENbHOE KOJHYECTBO
30J10Ta, BHYTPEHHAS CTPYKTypa KOTOPOro YKasblB4€T Hd JJIUTEJIbHOE
(rouerBepTHUHOE) TpeObIBAHUE ero BHE KOPEHHOTO HCTOUHHKA (PHC. 31N
30JI0TO CO CJOXKHO IpeoOpasoBaHHONM CTPYKTYpPOH MOIJIO MONACTb M
pOCCHIb NPH Pa3MBIBe POCCHINEH ApeBHEH THIAPOCETH HJHM ONHCAHHBIX
BLIIIE ME3030MCKHUX KOHIVIOMEPaTOoB.

Takum o6pa3oM, BHYTpeHHee CTPOEHHe 30JI0Ta yKasblBaeT Ha TO,
YTO ME3030HCKHe KOHTJioMepaThl — OJHH H3 HCTOYHHKOB NHTAHHS POCE
CHIIEH Ha paccMoTpeHHoi muomazan. He6oJiblioe KOJHUECTBO 30J0Td
MOCTYIaJ0 B POCCHITH H3 BKPAIJIEHHLIX B MOPO/DI CYJB(MHIOB.

BajkHoe, a ©HOTJa W peliaiollee 3HaueHHe MMeeT H3yueHHe COCTaBd
H CTPYKTYPHI 30J10Ta M3 KOHIVIOMEPATOB JUId pelleHHsl BONpoca 00 HCs
TOYHHKE U3 30JI0TOHOCHOCTH.

Tak npu H3yueHHH 30/0Ta OblJ1a BOCCTAaHOBJEHA CJIOXKHAsT KapTHHA

(hOpMHPOBAHHS HHKHEYeTBEPTHUHBIX KOHIJIOMepaToB. M3ayuamuce Mas
TepraJbl, cobpannble u mpegocrasaenusle asropy B. M. JleBnHbim i

C. H. Ilomenko.
30/10TO MOJYUEHO H3 aJJ/I0BHA BOAOTOKOB, APEHHPYIOLUIHX najeo30ks
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CKHe HHTPY3UBHbIE W OCaJOUHbLIe IOPOJALI, HEOr€HOBbIe KOHIJIOMEpaThl,
HU2KHEUETBEPTHUHBIe KOHIVIOMEpAaThl, 4 TaKxKe U3 JeJIOBHSI HEOreHOBBIX
KOHIVIOMEPATOB M H3 INMPOTOJOYEK IOCJAeJHHX. B a/JioBHH BOJOTOKOB,
APEHUPYIOIIUX IaJeo30UCKhue oOpasoBaHUs, BCTPedyeHO B Pas3JHUHOM
CTEIEHH OKaTaHHoe 30J10TO ¢ npoboi nopsiaka 920—940 u 800—820. [To-
BEPXHOCTH 30JI0Ta UJH HE3aTPOHYTA BTOPUYHBLIMHU IMPOLECCAMH, HJIH He-
CKOJIBKO KOPpPOAHpOBaHa.

B nenioBHH HEOre€HOBBIX KOHIVIOMEPATOB M B HX IIEMEHTE BCTPEYEHO
30J10T0 ¢Jjab0, pexe cpelHe OKaTaHHOE, T€X Ke pasMepoB H MOP(hO-
JIOTHH, YTO U B MaJI€O30HMCKUX IOpojax. BHyTpHu BbieseHHII COXpaHH-
JIMCb PEJHUKTHl IEPBHYHOH KPYIHO3EPHHUCTOH CTPYKTYPbL 30J0Ta NPOOLI
920—940 n 800—850, uTo COOTBETCTBYET COCTABY H CTPYKTYypeE 30J10TA
W3 MaJe030UCKUX 00pasoBaHuil, KOTOPHIC, BEPOSTHO, U CAYKHJIN HCTOU-
HHKAMH IUTaHHUSI HEOr€HOBLIX KOHIJIOMEPaToOB. 30J10TO U3 HHUX HCIBITA-
JIO TIyOOKHE CTPYKTYPHBIC H XHUMHUYCCKHE npeobpa3oBanus: OOJMBIIHC
yuacTku (10—40, peako mo 50% mnuoumiaan cpesa 30J0THH) NpeACTaB-
JAI0T OO0 NePEeKPUCTANIN30BAHHbBIE 0 CTAJAHH MOUTH TOJHOIO yiaJe-
HUS cepeOpa nepBUYHble 3epHA; npoba ux npubauxaercs k 1000.

Bryrpennee crpoenHne npeobpasoBaHHBIX Y4acTKOB HEOOXOAHMO H3-
yuarb AaJnblie. Cyasd 1o NpU3HAKaM HMHTEHCHBHBIX MEXaHHUECKHX Jie-
(popMauuii BHYTPH ITI€PBUYHBLIX 3epeH (MOJHCHHTETHUYECKHM JBOHHHU-
KaM, CTPYKTypaM PeKPHCTaJJIU3alHh) U 1O B3aUMOOTHOIICHHUAM BbICO-
KONMPOOHOro NepeKpHucTa/JIi30BaHHOTO 30JI0Ta C MEPBHUYHBIM (pa3besa-
HHe INEePBHUYHBIX 3€peH, BHEJApPeHHe B HUX IVIYOOKHMH 3aJHBAMH, YacCTO
C KPHUCTA/MJIOMOP(MHBIMH OYEpPTAaHHUSIMH TI'pPaHHull), o6pa3oBaHHe BBICOKO-
IPOOHBIX YUaCTKOB IIPOU30LIJIO B OCHOBHOM B Pe3yJbTaTe PeKPHUCTAJJIN-
3allMH U KOPPO3UH 30J10TA.

B a/ioBHH BOJOTOKOB, APEHUPYIOLLIHX HHKHEYeTBEePTHUHbIE KOHIJIO-
MEpaThl, BCTPEYEHO HCTEPTOE, YIIOIIEHHOE 30JI0TO, XOPOLIO H COBep-
IIeHHO OKaTaHHOe. Pa3mepsl 30/10THH M cie[bl TePBHYHON MOP(OJOTHH
TO3BOJIAIOT CYUTATh KPYNHOCTD U (POPMY YaCTHI[ TAKHMH Ke, KaK Y 30J10-
Ta U3 HEOTEHOBBIX KOHIVIOMEPATOB U IaJe030HCKHX o6pa3oBanuil. Cre-
MeHb 3K30Te€HHBIX IPe0OpPa30BaAHUH B 30JI0T€ OTUYCTJAUBO BBIIIE, YeM B
30JI0T€ H3 HEOT€HOBBIX KOHIVIOMEPATOB: Npeobpa3oBaHHbIE BRICOKONPOO-
Hble yuacTku caaraior o0—98Y% naomanu cpesa 30/0THH. PeTHKTHI nep-
BHYHOI'O 30JI0Ta M MEPEKPHUCTAJNIH30BAHHBIE YUACTKH HECYT CJelbl 11J1a-
CTHYECKHX JeopMaluii B BUJe JHHHH CKOJbKEHHUSA, KOTOPHIE, M0-BHIH-
MOMY, 00pasoBaJHuCh NOJ BJHSHHEM MeXaHHUeCKHX BO3JAeHCTBHH yiKe
B COBPEMEHHBIX POCCHINSX.

B annioBuu BOLOTOKOB, NPEHHPYIOUIHX HU2KHEYETBEPTHYHBLIE U Heo-
'€HOBble KOHIVIOMEpaThl, BCTPEUEHO 30JI0TO, XapaKTepHoe AJS KaxKIo-
ro u3 3THX oOpasoBaHuii. ITpn oAMHAKOBON NasbHOCTH mepeHoca OT KO-
PEHHBIX HCTOYHHKOB 30JI0TO, CBAA3aHHOE C HEOr€HOBLIMH KOHTJIOMepara-
MH, MeHee oKaTaHo. CJieloBaTeJbHO, 30JI0TO MOCTYIIAJI0 B JeTBEPTHUHBIE
KOHIVIOMEpAaTbl He HEMOCPEACTBEHHO H3 MaJe030MCKUX KOPEHHBIX HCTOU-
HHKOB, a 4epe3 NPOMeXYTOYHbIH KOJJIEKTOP — KOHIVIOMEPaThl HEOTeHO-
BOI'0O BO3pacra.
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JOMOJIHUTEJIbHBIE BOSMO)XHOCTH UCINOJb30OBAHHUA
OCOBEHHOCTEHX CAMOPOJAHOTIO 30JI0TA NNPU U3YYEHHUH
W OLEHKE 30JIOTOHOCHBIX NMJIOLALEH

U PYAHDbIX TEJI

[IpuBenennble nMpuMepbl MajJeKO He HCYEPNBIBAIOT BCEX BO3MOXKHO-
CTeH NMPaKTHUYECKOro MCIOJb30BAHUS Pe3yabTaTOB H3YUeHHS 30J10Ta.

[ lepeuncaum BONpOCHI, 1Jis1 pellleHUsI KOTOPBIX H3YUeHHE 30J10Ta NPH-
BJICKACTCs KakK OpPraHHyeckas coCTaBHasl yaCcTb KOMIIJIEKCHBIX HCCJE/0-
BaHHUH.

. BuigBaenue oGorallleHHBIX Yy4acTKOB PYJAHBIX 30H, MECTOPOKJe-:

caHTUMETPOB). B o/HOM H3 6/IM3MOBEPXHOCTHBIX YOOroCynb(HAHBIX 30-

HHH W OT/JEJBbHBIX PYJAHBIX TeJ Ha OCHOBAHHHM Pa3BUTHS B HHX 30JI0TA:
a) THIHYHOTO AJs1 HauboJee MPOAYKTHBHON acCollHalliH;
0) THOMYHOrO JJIsi PYAHBIX CTOJGOB JAHHOTO MECTOPOXKIEHHS;
B) OTHOCALLErocs K ABYM CTaausM HJAH OoJjee (H, BO3MOXKHO, 3Ta-
[1aM) OpPYAE€HEeHHs;

) B Pa3yiMuHOM CTEMeHH MePeKPUCTaNITH30BAHHOIO HIH pereHepHupo-

BAHHOIO U HEU3MEHEHHOTO.

3ajavya CBOAUTCSH K BBISIBJEHHIO I'€HETHUYECKHX OCOOEHHOCTEH 30J10-
Ta, XapaKTepHoro Jisi OnpeAeseHHbIX NPOAYKTHBHBIX acColHalui, Pyl
HBIX CTOJIOOB, HEH3MEHEHHBIX H MeTaMOP(PH30BAHHBIX PYA H H3VUECHHIO

3aKOHOMEPHOCTeH JIOKaJu3aluu 30JI0Ta, HMeIero 6JaronpusaTHHIE

[IPU3HAKH.

2. BoisicHeHue creneHH cyJbQUAHOCTH NEPBHUYHBIX PYA M CTeneHM
pa3BUTHs B HUX JAHCIEPCHOro 30J0Ta (Ha OCHOBaHHH ocoOeHHOCTEH BTO-
PHYHOTO 30/10Ta U3 OKHCJIEHHBIX PY).

s xaxao#l 30J0TOHOCHOH NPOBHHUMH B 3aBHCHMOCTH OT MHHEs
paJibHBIX THIOB PYA, UX (DU3HUYECKHUX CBOHCTB, a TaKyKe OT KJIHUMATHYE:
CKHX YCJIOBHH JaHHOM MECTHOCTH XapaKTepHHl pasHble GOPMBI MepeHo:
Ca U JaJbHOCTb MHTPAIlHH PACTBOPEHHOTrO 30J10Ta, Pa3JiIHUHAS HHTEHCHB:
HOCTb Pa3BUTHs BTOPHYHOI'O 30JI0TA B 30HE OKHUCJIEHHS H cielH(DHYECCKHE
0COOEHHOCTH ero BBIJEJEHHUH.

B oxHo# 13 30/I0TOHOCHBIX NpoBUHLKE aBTOpoM coBmecTHo ¢ P. Il
bananoBo#i GBIJIO H3YUEHO 30JI0TO W3 30HBI OKHCJEHHS MEeCTOpPOKAeHHUM
H PYAONPOSABJIEHHI Pa3JHYHbIX MHHEPAJbHBIX THIOB, HMEIOUIUX YOOr0s
MaJlo- H yMepeHHO CyJab(uaHnblili coctas py. Illnpokoe passutue B 3TOl
MPOBHHIINK T'HNEPTEHHOrO 30/I0Ta CBA3aHO C NPUCYTCTBHEM B PyLax TOH:

KOAHCIIEPCHOTO 30J0Ta M, NO-BHAMMOMY, ¢ OJaronpUsiTHBIMH KJAUMAaTH:

YECKHMH YCJIOBHSAMH, TaK KaK B paHOHaX C pe3KO KOHTHHEHTAJbHbBIM KJH+

MaToM, JaxKe NpH HaJHUHMH JIHCIEPCHOro 30JI0Ta B CYJab(pHAAX, XHMIH-

HECKOE INEePeoTNOZKEHHEe ero NpPOUCXOAHT B HEHU3MEPHMO MEHBIIHX Mac:

Tabax; MCKAIOUEHHEM SIBJSIOTCS eLHHHUHBIE MeCTOpOKAeHHS (S16J0:

KoBa, [1965; u np.). .

B paccmarpuBaeMoii NPOBHHLUHH B 30HE OKHCJEHHS YOOro- U MaJos
CYNb(HUAHBIX PYA BTOPHYHOE 30/10TO OOBIYHO OTJIAraercsi Ha MOBEPXHO:
CTH MEPBHYHOTO, peKo 00pa3ys o60cobaeHHbIe BoiieJeHHS. JIUIIb B OT-
AICJIBHBIX C/JydasiX OTHOCHTEJNBHO KPYIHble BbIJE/NEeHUsT HU3KONPoOHOro M
BBICOKOCEPEOPHCTOro 30J10Ta PACTBOPSIIOTCS C NMOBEPXHOCTH, H cepebpo
BBIHOCHTCSI M3 HHX H MHTDHDYeT Ha HECKOJbKO MHJJIHMETPOB (peiKo
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JTOTO-CepeOPSIHBIX MECTOPOKACHUH B JIOKAJbHBIX y4aCTKax 30HBI OKHC-
JCHHUS BBICOKOCEpeOpHuCcTOe 30J10TO NoABepraercss KOppo3uu C obpa3oBa-
HHeM MOLIHOH BbICOKOMPOOHOIT 000/0ouKH, Murpauun 30/0Ta IpH 3TOM
He HaOM01aJ0Ch.

B 30He OKHCJEHHSI YMEPEHHO CYAb(PHANLIX Pyl KOJHYCCTBO BTOPHU-
HOro 30J0Ta Bo3pacraer. B pyaax ¢ npeobsajiatneM TOHKOJAHCICPCHOTO
30J10Ta NMEPBOH TreHepaluu MPH OKHCACHI Cyabpuion (HpeHMYILIECT-
BeHHo NUpHTa, no AaHuHbiMm B, @, Lypeena) nponcxogant YKpyHmneHHE
JAUCIIEPCHOTI'O 30J10Td H oOpasopate 0O0COOJICHITLIN DLLLCJLCTTI BTOP Y
HOTrO 30J10Ta. _

B ymepenuo cyab(HAHLIX PyAax ¢ npeobjainiiem 60J4ee Kpynnoro
30J10Ta TO3AHUX TeHepaltiit Bropuuioe 104010 B doie ORHeJgein o6p
3yeT Ha HeM MOLLHBIC IACHKH 1 HAPOCTHE, it HHOLR HEMEHTHPYET HacTH
Bl OCTATOUHOTO PYAHOIO 30J10TH PASIHUILIX TEHep i _

3. BpisicHenue THIIOB KOPCHHLIX HCTOWHFIKON TS Poceiiiiert i s

BO3MO2KHOTO MECTOITOJIOZKCHH L. _
an H3yUeHHH POCCBIITHOTO 30J10Td, COXPAHBIICIO B TOH R FEHEO

CTEeNneHy NepBHUHbIe OCOOCHHOCTH, MOXKHO BBLIACJAHTL PiJL HPHATAKON, 110
KOTOPbIM MOYKHO CYJUTb O (POPMALHOHHOH NPHHAMICKHOCTI OPYACHE
HUs, TOCJYKUBLIEro HCTOYHUKOM MUTaHusA poccbiny (llerponckast, Mdac-
TaqoBuy, 1952: ITerpoBckas, 1973; Hukoaaesa, 1967; Hukonaesa, baaa-
noBa, 1970). CpaBHHUTe/bHOE H3yUeHHe 30Jl0Ta M3 POCChHIIeH H KOpeH:-
HBIX PYAONPOsIBJACHHI OOBIUHO MO3BOJISET PELHTh 3TOT BONPOC OAHO-

3HayHO MJH OoJiee YBEPEHHO.

g onpepeseHusi BO3MOKHOIO MECTOINOJ0XKEeHHsA KOPEHHBIX HCTOY-
HUKOB Ha NPOTSKEHHH OTAEJbHBLIX NOJHH IPOCJEKHUBAETCS H3MEHCHHE
XapaKTepHU3YIOUIUX 30J10TO MPH3HAKOB: MOP(OJIOrUH, CTEleHH OKaTaH-
HOCTH, YIJIOLLEHHOCTH, CpeJlHeH Macchl 30JI0THH B Npe/ieax ONpeae/eH-
HBIX KJ4CCOB KPYIHOCTH, MOLULHOCTH KOPPOAHUPOBAHHOIO CJ0s1, BHYTPEH-

Hero CTPOEeHUs: 30JI0THH, HX POOBL H JP.
CocTaBieHne KapT-HaKJAaJ0K, OTPaKawIlluX H3MeHeHHe 0COOeHHO-

cTeil 30J10Ta HA INPOTSIKEHHH JO0JHH, 03BOJASIET HAMETUTh YUaCTKH, IAe
MpH3HAKK 30JI0Ta YKa3bIBal0OT Ha MUHUMAaJbHBIH €ro IepeHoc OT HCTOU-
HUKOB NMUTAHUA. AHAJAHU3 IeoJOTHUECKHX KapT YTOUHSET pacloJOoXKeHHe
y4acTKOB, 0JaronpusTHLIX s KOHUEHTPalHH KOPEHHOH 30JI0TOHOCHO-
CTH.

Takue pabGoThl OBLAM NPOBEJEHBl aBTOPOM JMJIs psifa IJIOILaJeHd B
OMHCAHHOM B IIEPBOM pa3sjieJie HACTOSLLEH IJ1aBbl 30JJOTOHOCHOM paHOoHe
(Hukonaesa, 1967). HauGosee cucreMatnueckue d JeTajbHble HaObJIIO-
JleHHs NPOBEAEeHbl Haj 30J0TOM B OacceilHe peKH, YCJOBHO Ha3BAaHHOM
[naBuoi. Ha aToii nioliaju IUMPOKO Pa3BUThl MaJoCyJJb(pHAHbIE KBaAP-
lleBble KHJbl, B pAlde KOTOPbIX BCTPEUEHO KPYIIHOE 30JI0TO.

CJ/lokHasi KapTHHa M3MeHeHHs Xapakrepa 30J0Ta HarJsiiHO BBHICTY-
IaeT B POCCHINH HauboJiee KPYNHOro J€BOro IpHTOKa p. I'yiaBHOM B ee
BepXHeM TeueHHH. B 3ToH pocchilu B 11€/10M OKAaTaHHOCTD 30J10Ta YBEJIH-
yHBaeTcs, a KOJHYEeCTBO 30JOTHHOK, CPOCIUHXCA C KBApLeM, U cCpefHss
Macca 30JIOTHHBI B Ipefeaax KaxKJAoro KJjacca KPpyInHOCTH YMeHblUIaeTcs
MPH NMPOCJEeKUBAHUHM BHHM3 MO TEYEHHIO, DTO, IO-BHAUMOMY, CBHAETE/b-
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CTBYeT 0 OoJiee OJHM3KOM PacioJioKEeHHH KOPEeHHbIX HCTOUHHKOB K BepA:
HEMY M0 TEeUYeHHIO Y4aCTKy JOoJMuHBL. Ho B mpeaenax 3TOro ydyacTtka oco-
OEHHOCTH 30J10Ta U3MEHSIOTCS He IOCTOSIHHO, a cKkaukooOpasHo. Jleradl:
HBIF aHaJIu3 ITOKa3bIBAET, YTO MOSBJEHHE KPYIIHOTO, cjabee OKaTaHHOI,
CpPOCHLIErocsi ¢ KBapleM 30J10Ta IPOUCXOAHUT B MecTe NepeceueHuss A0JH:
HOM 30H KOHIIEHTpAUMU KBAPLUEBLIX XKHUJ U NMPOKHUJIKOB, IPUYPOUYECHHBIX
K yd4acTKaM IOBBIIIEHHOH TPEIHHOBATOCTH METaCOMAaTHYECKH H3MEHEH:
HBIX TTOPOJI. MOIKHO NpeAnoJarath, YTo B 3THX 30HAX pacrnoJjarajuch Ko
PE€HHBble MCTOYHHKH, MUTaBUIHe pocchillb., OJEako B cpeareM TedeHHi
peikH, rle TakHe 30HbLI OTCYTCTBYIOT, Ha OAHOM YyuaCTKe Pe3Ko VBEJH:
UHBAETCH JHUHCHHBIN 3amac 30J10Ta OJHOBPEMEHIIO € CyKeHHeM KOoNTypd
POCCHINIK M yBeJHUYEHHeM MOIIHOCTH nmJjaacta jo 6—14 M. 3aeck okaran-
HOCTb 30Ji0Ta B 1leJIOM XOpollasi U BHH3 110 JOJHUHC BO3pacTaeT, a KoJliks
YeCTBO CPOCTKOB 30JI0Ta C KBaplieM HeBeJsiuKo. CpeaHdas macca 30J0THH
B KJlacCaX MeHbllle, YeM B BEPXHEM TeUeHHH, 0COOCHHO y 30J50Ta H3 BepPX:
HHX TOPH30HTOB IJacTa yYBEeJUYEHHOH MOILIHOCTH. ComocTaBasiad 0CcOOCH*
HOCTH 30JI0Ta ¢ AAHHBIMH 10 Fe€OJOTHUYECKOMY U reoMopdoJ/oruiecKomMy
CTPOEHHIO MJOUIAAH, MOXKHO CAeJaThb BLIBOJ, UTO KOHUEHTPAUHU 3010Td
3JleCh BbI3BaHa He OJIM30CTHbIO KOPEHHBIX HCTOYHHKOB, a OJiaronpHsiTHbIx
MH JIJ9 HAKOMJIEHHs 30J10Ta YCJAOBHAMHE. Ellle HHXKe MO TeYEHHIO OmsTh
MosiBJIsieTest KpyIrHoe, caabo OKaTaHHOe, cpocileecs ¢ KBaplieM 30J0TO,
Taxne nabnonenng CBUAETENLCTBYIOT O HAJUUHK Pa3oOUIeHHBIX HE
TOYHUKOB, MUTABIIHX POCCHINH, H B APYrHX AoJiuHax. Tak, B pocCHUIN
HHXKHETr0 TeueHns OJHOI'0O H3 KPYNHBIX MPaBBIX NPHUTOKOB p. I'J1aBHON
BCTpPEUaeTcss COBMECTHO 30JI0TO, PAa3HOBHUAHOCTH BBIJIEJIEHHH KOTOPOrQ
Obi1u 0603Hauensl Kak Au-I u Au-1II kB. i

crernedd oOpabOTaHHBIM, TaK M COBEPIIEHHO HeoKaTaHHbIM. OkaTaH:
HOCTh YaCTHIL U3MeHsieTcsl oT caaboil 1o xopoueid. B ofHUX H TeX Ke
npoGax Bbifessercss Gosee BHICOKONPOGHOE 30J10TO, OKATaHHOCTh KOTO
pOro He HH¥Ke CpPeIHEH, a Ha CpPOoCLIeMCSs ¢ HUM KBaplie BHIHBI CJEAbl
00paboOTKH, U HeCKOJMBbKO OoJiee HHU3KONPOOHOE 30J0TO Pa3HOBHIHOCTH
Au-I KB, 0KaTaHHOCTbL KOTOPOIr'o MeHsieTcsd oT KpaliHe cjaboi 10 XOpo-
nmen. B paae ciayyaeB CpPOCUIHNCH ¢ HUM KBapll He okaTaH. TakHe accos
IIHALIUY YKa3bIBaOT Ha Pas3yiIMuHYIO JAaJbHOCTH TPAHCIOPTHPOBKH 30J10
Ta W CBHJIETCJLCTBYIOT O HAJHYHH HECKOJIBKUX pas3soOUleHHBIX HCTOUYHMH:
KOB, IIMTABIINX POCCHINbL 30JI0TOM 3TOM PA3HOBHJHOCTH. Paccrosinue of
OTMZKAaUIINX HCTOUHHKOB BPSJ JIM MOXKET OBITh CKOJIBKO-HHOVIbL 3HAUM:
TeNbHBIM. |
CeBMmecTHO ¢ 30710TOM Au-1 KB NPHCYTCTBYET 30J10TO PA3HOBHAHOCTH
Au-IT kB. Xopollo oKaTaHHBIe €ro YaCTHLL OTJHYAIOTCS OT 30J0Td
Au-I KB TONIBKO GoJsiee BhICOKHM (mopsimka 20°/y) comepxkanueM cepels
pa. OKaTaHHOCTb 3TOrO 30JI0TA H3MEHSETCs B IpejeJaax OLHOTO yuacths
Ka oT KpaunHe csnaboil 0 Xopoulei, dTo, NO-BUANMOMY, YKa3biBaeT Ha TOY
1TO YaCTh KOPEHHBIX HCTOYHUKOB, MUTABIINX POCCHIb 30J0T0M Au-II KB,
HaXOAUTCsl BhIlle IO JOJHHE, a yacThb pacnoJiozkeHa B HemocpeacTBeH
HOi# OJIM30CTH K ONTPOOOBAHHOMY YU4aCTKY POCCHIIH.
KBapuessle xuabl ¢ 3040ToM Au-I1 KB cKopee Bcero MOKHO BCTPE:
THTb Ha CEBEPHOM CKJOHe BoJopasjena p. ['1aBHOH u npaBoro ee mpH:
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TOKa, B 30HaX METACOMAaTHYeCKH M3MEHEHHbIX Mopold. DTO J0Ka3blBaer-
Csl TEM, 4YTO I0JKHee Bojopasieja B poccohinu p. ['JlaBHOH BhIlIEe YCThs
[IpaBoro NpUTOKa 30JI0TO pa3HoBUAHOCTH Au-II KB BcTpeuaercs B KpaH-
He He3HAuuTeJIbHOM KOJIMYeCTBE, a K CeBepy OT BoAopasjesa, B POCChI-
MY KJKUa, Blagaloulero B npaBbid IPUTOK, OHO COCTaBJIIET 3HAUHUTEJIb-
HYIO J0JIIO BCEro 30J10Ta.

B 3agayy aBTOpa He BXOAUT pacCMOTPEHHE HCIOJb30BaHHS OCOOEH-
HOCTell 30J10Ta NPH TEXHOJOrHYeCKUuX HccaeoBaHudAX AJasi 000CHOBaHUS
HauboJee palHoHaAJBbHBIX cXeM oOorallleHus 30J40ThIX pyA. OQHaAKO 3HA-
YeHHe TaKuX padoT TPYAHO MePeoueHHUTD.

Takum obpasoMm, pesynabTaThl U3YUEHHSI CAMOPOJHOrO 30JI0TA MOTYT
OBITh HCIIOJIL30BAHBl JJIS pelleHnss oOIUPHOro Kpyra npakTHyecKux 3a-
Jlay, BCTAWUUX IepeJl reoJioraMmu B Ipollecce MOUCKOB H OIEHKH 30J10-
TOHOCHBIX 00OpasoBaHUH.

O0s3aTedsibHble YCJIOBUS IPUMEHEHHS IMOJYYEHHbIX JaHHBIX — MakK-
CHMAaJIbHO MOJIHBIH aHaJ/u3 BCeX reoJoro-reoMop@oorniueckux 1 MHHe-
pajornyecKHx cBelleHuH 00 H3YyUeHHBIX 00ObeKTax U BCECTOPOHHSS OlIEH-
Ka OTAGJBbHBIX OCOOCHHOCTEH 30JI0Ta ¢ YUETOM HMX BO3MOXKHOI HEOMHO-
3HAUHOCTH.
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B pesysbraTte u3yueHHus 30J10Ta B PYAONPOSIBJICHUSIX H MECTOPOIK/IE:
HUAX psiia 30J10TOHOCHBIX npoBHHIMH CCCP u HekoTOpBIX 3apyOesKHblX
CTPaH yCTaHOBJIEHO, UTO HaubOoJIee HHPOPMATUBHBIM IIPU3HAKOM, XapakK-
TEPU3YIOLINM YCJIOBHS KPHCTAJIIH3alUUK U INOCJeAYIolIHe npeobpas3oBa:
HHA CAMOPOJHOro 30JI0Ta, sABJISETCS CTPYKTypa €ro BbIAeJeHHH mpi
yCJIOBHH OAHOBPEMEHHOr0 HaOJIOJEHHS 3JI€MEHTOB BHYTPEHHErO CTPOE:
HUSI H UX COCTaBa.

CpaBHHTe/bHbIE HCCAELOBAHHS 30J10Ta M3 MeTaMOP(hH30BAHHBIX M
HEHSMCHCHHDBIX PDYZ, a TakKzKe 30JI0Ta H3 Pa3HOBO3PACTHBLIX POCCHINEH I
SKCI€pUMEHTaJJAbHBIe PabOTHl 1Mo NpeobPasoBaAHUIO 30J0Ta IO BJIHSIHH
€M MOBLIIICHHBIX TEMIEPATyp U AaBJEHHH MO3BOJIHJIH YTOUHHUTH IMPH3HA:
KH SHJIOr€HHOH MNEpPeKPHUCTaJIH3aLUUU 30J0Ta H YCTAHOBUTL BO3MOK:
HOCTh MHOrOKPATHOTO BO30OHOBJIEHHSI 9TOTO IIPoOIEcca.

KOHKpeTHble MpOsIBJACHHUSI MPOLECCOB NePeKPHCTANIN3ANHHE 3aBHCS]
HC TOJIBKO OT MHTEHCHBHOCTH M JAJIMTEJBHOCTH BO3AEHCTBHH HA 30J0T0;
HO H OT CoCTaBa M CTPYKTYPBI €ro BBIAECIEHHH K Hayvaay ouepemHord
npeobOpasoBanusl.

[loBTropHbie TepMHuecKkHe W AUMHAMHYECKHE BO3AEHCTBHS YCKOPSIOT
pomnecce cobupaTe/bHON peKPUCTANIN3AIHH, TPUBOLST K pacmany TBep:
AbIX pPACTBOPOB HJH HHTEPMETAJJIHIO0B, CAUSHHUIO MOJHIAPHUECKHX 36+
PEH, K pasHbIM CTalAHsIM JNE3HHTErpalHd BO3HUKIIUX 3€PHHUCTHIX arperd:
TOB. '

Ha ocHOBaHHMM CPaBHHTEJbHOrO M3YUEHHS 30J10Ta M3 SHIAOTEHHBIX M
9K30T€HHBIX MECTOPOXKAEHHH, PYLONPOSIBJAEHHH M DPBIXJABIX OTJIOKEHUM
Pas/JMYHOro reHe3uca MoJy4yeHbl HOBble H YTOYHEHBLI U3BECTHBHIE AaHHbIE
O I'€HETHYECKOM 3HAUe€HHH OCOOEHHOCTEH CTPYKTYPHI M COCTaBa 30J0TH
B MECTOPOKAECHHAX I'PYMIILI 30J0TO-CYIbOUAHO-KBAPIEBLHIX hopMallill
B POCCBINAX ¢ KOPEHHBIMH HCTOUHHKAMM 9TOTO THIIA.

[lokasano, uro HaubGoJsice TeCHYI0 3aBHCHMOCTD OT rJIYOHUHBI (DOPMMU*
POBAHHA MECTOPOXK/EHHSI 00HAPYKUBAIOT NPU3HAKH 30HAJBHOTO CTPOE:
gg;e;(;}fOTHH 1 36%@1—1 30JI0Ta B arperatax, o0ycJioBJeHHbIe H3MEHeHHEM

aHus cepeOpa B caMOpOIH
peasusit pedp pPOAHOM 30JI0T€ B IpoOLEcCe ero KpUcral-

Ha OoJiblIOM uHC/Ie OOBEKTOB MPOCJAEIKEHA H3BECTHAS 3aKOHOME+
HocTb (bepman, Tpennna, 1268; ITetposckas, 1969,,0; u Ap.), 3aKTouaios
ascst B 6oJiee IHPOKOM Pas3BUTHH 30HAJbHBIX CTPYKTYP 1{;13K0np061--16-
Fo 30J10Ta MO Mepe yMeHbLIEeHHs IJIyOHHBI ero 0Opa3oBaHuUs. !

3aBHCHMOCTb PasMepQB 3€peH, CaaralolluX BBILCJICHHS 30J0Ta. Of
r1yOHHBl QOPMHPOBAHHS PyJl MeHee NPSIMOJHHEHHA, TaK Kak pasiwe-ﬁ
S€PEH NPONOpLUHOHANEH pasMepy BbIACIEHHI 30JI0TAa B pyrax 3Ha"'
gﬁf{i‘?hﬂo BapbUPYIOIEMY B MECTOPOXKACHHAX ONHHAKOBON I‘JI

[lo naHHBIM cTaTHCTHUECKOH 06paGOTKH Pe3y/bTaToB onpenegeHul

&ESGH YCTAHOBJIEHO, 4TO Cpennsas npoba 30/0Ta B GJAH3NOBEPXHOCTHI
TOPOKIACHUAX (HCKMIOUAH MECTOPOKICHHS  30J0TO-TEJIYPHAHOM
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TMna), Kak NpaBu/o, He NPeBOCXOAUT 700, B MECTOPOZKAEHHAX O0JIBIIHX
1 cpelHMX rayoun mpesbiuiaer 750. B rayOHHHBIX MECTOPOKACHHAX
npeo6.aajgaer 3osnoro Bhime 800 npo6nl. Habusiopaercs 3aKOHOMEPHOE
yBeJHUUYCHHUe JIHCIEPCHH COAepKaHuil cepebpa B 30J0THHAX OT PYyJ TJIY-

OMHHBIX K O1M3N0BEPXHOCTHBIM.
[To nmpencraBienusiM aBTopa, HauOoJee yeTKasd HANIPABAEHHOCTDL H3-

MEHEeHHsI cocTaBa JEMEHTOB-IPUMECeH B 30/10T¢, KPUCTAMTHIOBABIICM-

Cf Ha Pa3JHYHBLIX T/yOHMHAX, 3aKJ/JOUaeTcda B BO3pACTalll Habopa npmn-
MeceH M UX coJiepzKaHui 1Mo Mepe YMCHBICHTT CJAYOHHBE KPICTAIATE
ILUH. e

QOouLasg 3aKoHOMepPHOCTL HPH MUOTOCTAAITTHOM (hopMIpPORIITIE OpYy
JEHECHH 51 YBCAHUCHIE Hie/in o00Co00HHR N Ilml FROPAREN PHeTROPON
HJAU HHTEPMCTHITHTECIEEN COCAMHEHIT PoAm ORI, P
JAIOULIUXCS 110 BPOMOII OTAOMCCHHN HE PPACTROPEE, I8 RS A (PP M,
CTPYKTYPE, COCTABY M YCHONHHM ACHEHARTRIIHHN B YA s

YCTaHOBJICHO, UTO SOJOTO PHITHEE, IWAK HHA RSN, I L LR R
HHTEHCHUBHYVIO nepeKpHCTaNJIHI A, e PO TR TR e

Pacrnipenesnenne cofepKaHui OOMLITHICTIA HPHMECER B SHANEs S
HOI reHepaluy anmpPOKCUMHUPYETCH HOPMAILIONMY 1 i WM R
My 3aKOHaM. [Ipu pByX3TamHoM dbopMupoBann OPYACHEHIH KPHRAH
pacnpenegeHus psna [IpUuMecerd ABYMOJaJibHali, JLotst 1T e akH0 Ban o

ro 30J10Ta, oTJaraBplmierocd B pyAax IepBoro U BTOPOIO TGN, AR RRSRERIAS

pacnpeneseHus NpUOIHKAIOTCA K HOPMAJILHOM U JIOTHOPMALION 1 i
JTHYAIOTCS 110 3HAKYy aCUMMETPHH H BeJHUYHHE 3KCHecCa.

B pesyabrate CpPaBHUTEJIbBHOrO H3yUe€HHS 30JI0Ta M3 OJIM3KHX 11O 1'C
He3UCY M YCJOBHSAM JIOKaJIH3alHH{, HO PA3NUYAIOILHUXCA MO BO3PACTY MC
CTOPOKJAEHHI YCTAaHOBJIEHO, UTO YeM JipeBHEee 30J10TO, TEM caabee BbIpa
JKeHBl B HEeM CTPYKTYPBl MHOTOKPATHON MepEKPHCTaJIJIH3AlHH H OoJ1C

OJJHOPOJHEI €ro CTPYKTypa H COCTaB.

=

¢

B 3K30r€HHBIX MECTOPOKACHHUAX HAUOOJNbUIMH HHTEPEC MPEACTaBJIA-

JOT H3MEHEHHUSI COCTaBa U CTPYKTYPHI 30J0Ta B 3aBUCHMOCTH OT BpeMe-

HH Tpe6GLIBaHUsl €ro B 30He THIEepreHeda U B pe3yJ/bTaTe MHOrOKPAaTHO
MEeXaHHUUEeCKON MUrpanuu 30J0THH.

B

Ha6amonenuss Haj MeK3epHOBBIMH BBLICOKONPOOHBIMH NMPOZKHIIKAMH,

BO3HUKAWIIUMH VY 30JI0Ta B KOpax BLIBETPHUBAHHA H 30HAX OKHCJIEHH,

1al0T OCHOBAHUSA CUHTATh, UTO TOT IPOIECC MPOA0JKAETCA B yC/AOBHA
POCCHIIH.

X

Hau6oJsiee cuabHOe paspacranye MPOXKHJIKOB HaOMI0an0Ch Y 30J10-
Ta B JAPEBHHUX Kopax BeIBeTPHBaHHUSA. VIHTEHCHBHOCTH oOpasoBaHHsl MPo-
’KHJKOB BO3pacTaer y 30/10Ta, HCIBITABIIEro 3HAOTeHHYI0 NePpEKPUCTAJl-

NU3aUu0 ¢ 06pasoBaHHEM MOJH3APUUECKH-3€PHUCTHIX CTPYKTYP.

HEPEKPHCT&JIJIHS&HHSI [IPUIIOBEPXHOCTHOTO CJOA 30JO0THH, COIMPOBO-

JKIAIOLLAasicss BBIHOCOM cepebOpa (KOppo3Hs), TaKxKe HaUHHACTCH

B

KOpax BhHIBETPHBAHHS 1 30HAX OKUC/IEHHST MECTOPOKACHHH. bousee Hu3Ko-

nmpo6HOe 30/10TO Koppoaupyercs 6nictpee. Kopposns yCKOpPSIETCs B XH-
MHYECKH arpecCHBHBEIX cpelaX U B KOHTAKTe 30J10Ta ¢ CyAbpuiamMu (AeH-

CTBHE 3JEKTPOXHMHUYECKHX (hakTopoB). B pocchinax KOPpo3Hs CONPO-

BOXKJAaeTcsl MJIacTHUeCKUMH JaedopMalusiMu, NMOJyYeHHBIMH 30J0TOM 10O
HayaJa WHTeHCHBHOH KOPPO3HH, OLHOBPEMEHHO C HEH M TNOCJe 3aBepiie-
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HHA 2TOTO npoilecca. OTHOCHTE/IbHOE BpeMs ToJyueHus JedopMmainuu

00YCJIOBJHMBAET Pas3BUTHE CIHEHHPHUECKHX CTPYKTYP KOPPOLHPOBAHHON

00O0JIOYKH: MOPHUCTOH, NMJAOTHOH, CJAOHUCTOH, ¢ NMPH3HAKAMH pPeKPHCTAJJIH-
3allU¥ U JIP.

['nyOuna KOppo3uu NpH NPOYHX PaBHBIX YCJAOBHAX 3aBUCHT OT BpeMe-
HU MOCTYNJIEHHSI 30JI0Ta U3 KOPEHHOro HCTOUYHHKA B pocchinb (Ilepens-
¢B, 1953) mam, TouHee, OT BPeMeHH MOCTYIJIEHHS 30J10Ta B 30HY OKHC-
neHus. Ho abco/roTHAsi 1 OTHOCHTEJIbHAS MOLIHOCTH KOPPOLUPOBAHHDLIX
000JI0Y€K Pa3HOBO3PACTHOI'O 30JI0TA 3HAYHTEJNbHO BAPHHUPYET B PA3HBIX
padoHax W MECTOPOXKJAEeHHAX B 3aBHCHMOCTH OT Npob6bl 30/0Ta, BMellla-
IOLer CPelbl, HHTeHCUBHOCTH AedopManuil pya H 30J0THH H OT KJIUMa-
THUYECKHUX YCJOBHUH.

Msmenenusi cTpyKTypBl 30JI0Ta, HE CBSI3aHHbIE C BBIHOCOM cepebpa,
B 9K30T€HHBIX YCJOBHSIX CBSI3AHBI C MOABJECHUEM JUHHH CKOJbXXKEHUS, U3-
rndamMu W pacmajgom (paclienjeHueM) ABOHHHKOB MU BO3HHKHOBEHHEM
CTPYKTYp PeKpHCTaJ/JIM3alluu B yuactkax aedopmanuii. [Tosropurie ne-
(popMalMH, OCHOKHSAIOUINE CTPYKTYPbl PEKPHUCTANIHU3ALNH, MO3BOJSIOT
pacrnosHaBaTh NepPHOALI BO3OOHOBJIEHHSI MEXAHUUYECKOH MHI'PAIHH 30J0-
THH.

Ficnoab3oBaHue reHeTHUeCKHX 0coOeHHOCTEeH 30/10Ta B KauecTBe M10-
MOJIHUTEJNBbHBIX K TEeOJIOTHUeCKHUM NPHU3HAKOB Ha Pas3HBIX 3TamnaX KOM-
IIJIEKCHOTO M3YYeHHS psila MeCTOPOXKIACHUN, PYAONPOSBAECHHHA H 30J0TO-
HOCHBIX O0JiacTell MO3BOJIMJIO TOJYYHUTh HOBBIE JaHHBIE AJS BOCCTAHOB-
JI€HUSI UCTOPHH (DOPMHPOBAHHSA 30JIOTOPYAHBIX MECTOPOXKJIEHHH H pOC-
CBHIIIEH, 3aKOHOMEPHOCTEH HX JOKaJH3allHH, BHISIBJCHHA 060ralleHHBIX
Y4acTKOB.

Jlsis1 BoIicHeHHSI 3aKOHOMEPHOCTEH JIOKAJH3allHH PA3HOTHIIHOTO OPY-
JIeHeHHsT PCKOMCHIYETCsl CPaBHHTE/IbHOE H3YUEHHE 30J10Ta M3 PYAONPO:
SIBJIEHHH U H3 PBIXJIBIX KOHTHHCHTAJbHBIX OTJOXKE€HHH Pas3JHuHOTrO BO3-
pacTa H KapTHPOBaHHe PasMellleHHs B Npelesax KPYIHbIX CTPYKTYPHBIX
CIHHHULL 30J10Ta, UMEIOILEro Omnpe/leJcHHBIe NeHeTHUEeCKHe 0COOeHHOCTH
(pasMepnbl, popmy, cocTas, CTPYKTYPY BbiieseHu#). s pelieHus BO-
Ipoca O MECTONOJIOKEHHH KOPEHHBIX PYLONPOSIBJAECHHH MPOCICKUBACT:
Csl Ha TPOTS?KEHHU OTHAEJbHBIX JOJHH H3MeHeHHe psjga ocobeHHOCTEN
30J10Ta: PasMepoB ero 4acCTHIl, HX MAacCChl MO KJgaccaM, CTeIeHH oKaTals
HOCTH, YIIJIOILEHHOCTH, BHYTPEHHEH CTPYKTYPHI, IPOOHI, KOJHUECTBA CPO*
CTKOB C BMEIILAIOIMMH MHHEPaJJIaMH.

FI3MEHUHBOCTDL MPHU3HAKOB, XapaKTePU3YIOULHX 30JI0TO, B PSAe CJys
JdeB MOXKeT OBITb YCHNEIIHO HCNOJNb30BaHa IJsI U3VUCHUS 3HAOTEHHOMN
30HAJbHOCTH MECTOPOKAEHHH. ITO 0COOECHHO BAXKHO /s OGJH3MOBEPXS
HOCTHBIX MECTOPOXKJEHHH, TJle 3HaHHE 30HAJBHOCTH MOMOTaeT Cy/Lith
00 ypOBHEe 3PO3HOHHOIO Cpe3a, a nocjeHee HEOOXOAHMO TIPH OLEHKE
[IePCIEKTHB OPYACHEHHUS. | L

[TonuepkuBaeTcss BO3SMOMKHOCTb BHISIBJCHHS 0GOrallleHHBIX YUaCTKON
PYAHBIX 30H, MECTOPOXKAECHHH, PYAHLIX TeJ Ha OCHOBAHHH DAa3BHTHH B
HHX 30/10Ta, THOHYHOIO /s HanbOoJee NPOAYKTHBHOH accouuamuu, A
PYAHBIX CTOJIOOB NaHHOTO MECTOPOXK/JEHHS, AJsi PasJuuHbIX craauii (
BO3MOXKHO, 3TallOB) OpYyAeHEHHS. :

[IpuBenennbie B paboTe NpUMephl MOKA3BIBAIOT, YTO HCIOJAb30BATHE
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reHeTHYECKHe 0COOEHHOCTH CaMOPOAHOI0 30/10Ta B KaYeCTBe MOHCKOBO-
OILEHOYHBIX MPU3HAKOB BO3MOXKHO Ha Pa3HbIX 3Tanax HCc/ae0BaHHHU, HA-
npaBjieHHbIX HA H3y4YeHHe 30JI0TOHOCHOCTH. ¥ Ke Ha CTaJAHH MeJKoMac-
mTaGHOro NPOrHO3MPOBAHUA B PAafOHAaX, JHILIEHHBIX TOPHBIX BBIPAOOTOK,
H3yUeHHe 30J10Ta H3 WTYyQHBIX 00pasuoB, B3sITHIX H3 CBaJOB KBapld W
KOMmyIiel, 1 30/10Ta B HIJIKXaX, TMOJMYYEHHBIX U3 3JIIOBHS, JEJAI0BHA U aJl-
JIOBUSA, JLAeT ONPCJEeJCHHBIM MaTtepuan s CyKIAeHHs O BO3MO2KHOMN

bopMaHOHHON NPHHAAJNCKHOCTH PYJL H 3aKOHOMEPHOCTAX HX JIOKAJIH3a-
nuu., HeoOXoMHMO YUHTBIBATDL, UTO 30JI0TO IMPH 3TOM H3BJACKACTCH HI
PV B MOPOJ, MOABEPIIUINXCH BLIBCTPHBAHMIO, H N3 THIEPreHHbIX 00paso-
panuii. [ToaToMy npu H3yueHun 30J0Ta 1HyKHO pasayyaTb NPH3HAKH IH-
IOTEHHBIE H MOSABUBIIMECS B FHICPICHHIBIX YCJAOBHAX.

Comnocrapieciue ocoOeHNOCTCH POCCHINNOrO U PyAHOro 30J0Ta HC-
OJB3YVeTC JUIsI MPOCJACKHBANNA PACHPOCTPAHCHHS €0 PasHOBHAHO-
creit. [Ipu GoJee aeranbHbX paborax yTOUHSIOTCS HPEABAPHTCILHBIC
BHIBOJILI. OnipeessiioTcs pasHOBHIHOCTH BBIJICJCHHH 30J10Ta M, TIO Mepe

yray6ieHnsl oOLIKHX re0JOTHIYeCKIX U MHHEPAJOrHYeCKIX HCC/IC0BAHUT
1 HAKOIJIeHUs JAaHHBIX IO XapaKTepHUCTHKe OCOOEHHOCTEH 30J10Ta, CTa-
HOBUTCSH BO3MOJKHBIM HCIIOJB30BATh MOCJACIHUE JJIS BOCCTAHOBJACHUA UC-
TOPHH (POPMHPOBaAHHS 30J0TOTO OPYAECHEHUS M POCCHINEH, BHISIBJICHUS
MepCHeKTHBHBIX MJIOU[a/ed, YYacTKOB H 300 U BO3MOKHOTO MECTONOJIO-
JKeHHUsT KOPEHHBIX HCTOYHUKOB POCCHITIEH.

HaxoHel, npu pasBejKe U 9KCIJIyaTallHH MECTOPOXKIEHHH TeHeTHYe-
CKHe TPH3HAKH 30J0Ta MOTYT CJAYXKHUTH JIJs1 U3yUeHHsT IHAOTEHHOH 30-
HaJbHOCTH, BBHISIBJEHHS 000TAlIeHHBIX YUaCTKOB PYAHBIX TeJI, CY2KACHHS]
00 YPOBHe 3PO3HOHHOTO Cpe3a, 0 POJH KOP BLIBETPHBAHHS U 30HBI OKHC-

JIeHUS] B THTAHHUHU POCCHIIICH 30JJ0TOM H JP.
Cuielyet MOCTOSIHHO NOMHHUTH O KOHBEPTEHTHOCTH OCOOCHHOCTEH 30-

JOoTa ¥ MOAXOLUTHb K MX MHTEpHpPpeTalldd C YUYETOM Ie0JOrHUYECKHX, I'€O-
MOP(}OJOTHUECKHUX U MHHCPAJOTHUCCKHUX JAHHBIX, HCIOJAb3Yd I'eHeTHYe-
CKHe MPU3HAKH 30JI0Ta He KaK eHHCTBEHHDIE, HO KaK OJHH U3 OOLLero
KOMIIJIEKCA MOUCKOBO-OLLEHOUHBIX NPH3HAKOB.

Jlna paJdpHeiuiero pacmupenus U 6oJjiee yBepeHHOro HCI0Jb30BaAHUA
reHeTHYEeCKHUX 0COoOCHHOCTEN 30/10Ta NMPHU pelleHHM NMPAKTHUCCKHX 3a7aY
CJAeyerT:

1) yray6asarh Hamy npeiacTapiaeiius 0 THIIOMOP(MHOM 3HAUCHHH MPH-
3HAKOB, XapaKTepPHU3YIOLUIUX 30J10TO HA BCEX Tanax ero *»KU3HH — OT 3a-
POXKIACHHUSA U KpHCTAAJU3AlHH 10 NOJHOH epeKpucTa alsaliiy, perete-
pamMy HJIH CTAPEHUS TBEPAOTO pacTBopa.

BoabllIyIo poJib B H3YUCHHN 30JI0TA — OT BOIPOCOB OHTOTEHHH J10 110-
JVUEHUST KPUTEPHEB AJd paclio3HaBaHHs pereHepUPOBAHHOIO 30Ji0Td —
NIOJIZKHEBI CHITPAaTh 3KCNepuMenTaJdbHble pabdoThl, HMHTHPYIOUIHE YCJIOBHS
nepeHoca 30J0Ta, ero KPHCTaMIu3alun U NOCJeAVIOIIUX npeobpasona-
HiUA KaK B 2HJAOTCHHBIX, TaK H B 3K30Ir€HHBIX YCJIOBUAX;

2) HaxkamjguBaTh MarepuaJ ob0 0CoOEHHOCTAX CAMOPOIHOIo 30J10Ta
B MCCTOPOKIEHUSAX, DYAONPOSABJIECHUAX, KOHCOJAUJIUPOBAHHBIX U PBIXJBIX
KOHTHHEHTAaJbHBIX I MOPCKHX OTJOXKEHHUSX Pa3sHOro THIIA 1 Bo3pacTra B
pas3JauuyHbBIX 30J0ToHoCcHBIX obgactsax CCCP. 3acay:xkuBaer BHeJApeHUS
B npakTuKy npeaaoxecnue H. B. IlerpoBckoil 0 BKIWOUEHHH HEKOTOPHIX

95



JIEFTKO paclo3HaBaeMbIX NPU3HAKOB 30J10TA B MpOrpaMMbl JOKYMEHT
LHH TIPH ONTHCAHUH PYJHBIX T€J H POCCHINEH.

B mabGopaTopusix reosioropassenounbix SKCHeAHUHH JOJKHA Xpas
HHTbCS1 3aHeCeHHast Ha neppoKapTe 60Jee neTanbHas HHpopmauus ol
OCOOEHHOCTSIX CAMOPOAHOIO 30J10T4 | YCJHOBHAX €ro JOKaJHU3allHH.

: HUECKHX OCOOEHHOCTEH CaMOPONHOrO 30J10Ta B TEC-
HOM YBSISKE ¢ HCC/IeJOBAHHUAMH YCJOBHI €ro HaXOKICHHS pacliupuT u
YTJIYOUT NpPeNCTaBJeHHST O THIIOMOP(MHOM 3HAYEHHH NMPH3HAKOB 30JI0TH.

H NO3BOJIUT NMPUMEHATh HX IJISI PelleHHUs ewie GoJee OOIIHPHOTO Kpyra
[MPAKTHYECKHUX BONPOCOB.
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M5l MecTOpOKIEeHHH YIJAfi M rOPIOYHX C s
9P 51:1352“ Boll;ep.’lABT.: AmmocoB U. H., Knep B. P., Tepeurtbes E. B

‘ HX PpOJH B
HBEJeHbl CBEAEHHS O PasBUTHH JOOLIYM yriieil B SJEEH%MIHECKEE A~
el CKOM OaJjiaHce CTpaHBl, OCHOBHBIE TEXHHKO o g o T
o sl roabHOi npoMeiaenaocts CCCP. O6o6imens ﬂﬂomaﬂﬂm TH-
MpaBJ/ICHHsT PA3BHTHS Y ClipeziesieHHsl ux 1no 6acceMHaM H YTJIEHOCHBIM Il : l{alle::TBEH'
caM yrJed € y4e€TOM pa pOHHQhIBa!OTCH neTporpaguiyeckie ocoOeHHOCTH Ineoaoi’IcKHX
D i - S Q Pavdt i, Bos,paCTg;éﬁ ComocraBJ/ieHpl CcTpaTurpaduueckue i Hapoﬂbﬁhix Me-
PR XaEaKTePHCTHE?{()};&EI{}{R yroababix OacceriHoB CCCP. SMEES gﬂﬂ pa3/zie/ioB
ME3030HCKHX H Kai o VARTOM HE reoJIoro-rpOMBIIIIEHHOM OLEHKH. A i
s, s g OI?,HMH?THKg FOPHO-TE€OJIOTHYECKHX YCJIOBHH 3KCIIyaTallHu OpOJ H YI-
iy s Xapamepmﬂbnmx [1JJACTOB, (PU3HKO-MEXaHHYECKHM CBOI-ICTBHI;{EII\I{OETH yrJis,
e Faméﬁ?ﬁ]ﬁ;ﬁgﬁ HAPYLIEHHOCTH, TPGHLHHOB"—"TOCTH’pg;MO?;;I;)OOPFEOerquCKHM,
Jiel, MaJioaMILJIk . Melamux IOPOL,
CEﬁCMqucgg{H; B:II eﬁgif};m ngggéIsgﬁfT;M:mmuéM OoJbllloe 3HAUYCHHE AJIi 3KOHOMHKH
rcoTepMHY : X
ikt e/lHa3HAUCHA JUIs Ce0JIOrOB-YrOJbIIHKOB Hayqﬁbﬂ]{, giogoi‘gggﬁ’*%ioql%%g
w L ! y
H axi(nHJ?;z?T;EHéI}IHbIX oprannsanud. (IIpeasraymui 9-if TOM BHII

u XI B 1968 r.).

‘pana
F'YTKUH E. C. Teonornsn u reoxumusa JjeBoHCKux Ookcutop CepepHoro Ypad
20 3 p. 53 K.

naJie030MCKUX
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Oc ET&H&X Eae(:'rop g ol g Rt Hciﬂeei%ie 20 ser. [letasbHO H3Y-
GUKC GM (PUKTHIECKOM MATepHaje, CODPANHOM 34 HO i BEIIECTBEHHBII U MHHepaJib-
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HEOTEH u antponoren Asep6aunxkana. 20 n1. 3 p. 53 k. AsT.: Aan-3ane A, A
Aranaposa [I. A. Bopownnosa A. I'. u ap.

Knhura nocesimeHa BonpocaMm cTpaturpadguu ¥ (GayHpl HEOT€HAa M aHTPONOreHa I
TeppuTOpHH A3zepbailfi’kaHa W SABJSETCS MNEPBHIM MOHOrpaduyecKHM OOGOOGLICHHEM
OOJIBIIOTO (paKTHUECKOTO MaTepHaJia. B Hell JaHO cTpaTurpaguyeckoe pacuJeHeHie
HeoreHa M aHTpomnoreHa Ha SIPYChl M NMOABAPYCHl, NOKA3aHO pacnpoCTpaHEHUe H MPHBE:
AeHa HUX JIMToJIorHYecKass XapaKTepHCTHKa, ONMHCaHa PYKOBOJAALIAS MakKpPo- H MHKPO
¢bayHa no OTZAEeJbHBIM CTpPaTHUrpaUuYeCKuM €JIHHHUIIAM.

KHura paccunTaHa Ha reoJioroB, I1AJIEOHTOJIOTOB M CTPAaTUrpadoB, H3YYaOUIHX H-
orcBOBBle H aHTpomnoreHoBble oTvoxKeHus [Ora CCCP u conpelleJbHBIX CTpPaH.

NPUHILHUITBI nporio3upoBaHus CBHHUOBO-HHHKOBBIX MECTOPOXKAEIHHA W METO/AMN

Ka COCTaBJEHMsl MPOTrHO3HbIX KapT. 15 s. 1 p. 16 k. Asr.: bungeman H. H., FMBaukii
I1. ®@., HekpacoB E. M. u 1p.

B KHHre paccMaTpHBaKTCs aKTyaJbHble BONPOCHI, CBSI3AHHBIC ¢ NPHHOUIIAMH |
MeTOJaMH TPOTHO3a 3HAOTeHHBIX MecTopoxKAeHuil. OxapakTepu3doBaHa MeTOJAHKa CO-
CTaBJEHHS NPOTHO3HBIX KapT JAJ8 PAas3JUyYHBIX CBHHLOBO-UMHKOBBIX CTPYKTYPHO-MeTaJl:
JIOTeHHYECKHUX 30H, pa3jeJIeHHbIX COIVIACHO npejJaraeMoi cucreMaTHKe Ha Pl THIOB,
[IpuBoauTCS XapaKTepHCTHKA MPOTHO3HBIX KapT PyaHoro AJjrtasi, EHHCeHCKOTo KpsixKd,
Cuxor3-AauHs, pa3JnyHblx padoHoB KaBkaza m JAPYrux CTPYKTYpPHO-MeTaJ/lJIOreHHUC
CKHX 30H. PeKOMeHAYIOTCSI palHOHaJbHble KOMMJIEKCH MOHCKOBBIX METOAOB IMPH MOHC-
KaX CBHHIOBO-UHHKOBBIX MECTODPOKJIEHUH B CTPYKTYPHO-METAJJIOTEHHYECKHX 30HAaX
pPa3HOro THIIA. ,

Kuura paccunmrana Ha TeOJIOTOB-NIPOH3BOJACTBEHHHKOB M HAyUYHBIX PaOOTHHKOBR,
MPOBOJASIINX MPOTHO3HO-META/JIOreHHUeCKHe HCCJIeOBAaHNA, a TaKxe Ha CTYACHTOW

reaJJIOTHUYECKUX BY30B.

Hurepecyroujue Bac knueu Bow moxncere npuodOPecTu 8 MECTHbLX KHUMCHbLY Maed:
BUHAX, PACAPOCTPAHAIOWUX HAYUHO-TEXHUHCCKYIO AUTEParypy, uiu 3aKa3ats 4epel
ordes «KHuza — nourotis maeasunos: N 17 — 199178, Jlewunepad, B. O. CpedHull

npocnexkt, 61; Ne 59 — 127412, Mocksa, Koposuxckoe utocce, 20

U3JAATEJIBCTBO «HEJLPA»



