MeparypHLIX yeaoskax. ITepeHoc GnaropoaHbIX MeTaLIoB
B ra3oBoH XJTOpHAHOH GopMe BOIMOKEH TIPH HATHIHHA B
cucteme Cl,. B paGoTax noc/eaHuX €T BOIMOKHOCTE €10
CYIIECTBOBAHMA MIPAKTHYECKH He 0BcyxaaeTca. MMeromu-
€Csl B HALIEM PacmopMKeHHH NaHHLIE CBHAETENBCTBYIOT O
TOM, 4TO reHepauus Cl, MOxKeT IPOHCXONUTH B pe3ynbTare
PasiYHBIX MPOLECCOB. XJIOp B CHILY CBOEH peakMOHHOM
CMnocoGHOCTH Jerko (GMarHnpHATHBIE M TEPMOAHHAMMKA
¥ KHHETHKA) BCTYNAET BO B3aMMoJelcTeue ¢ Grnaropol-
HBIMH 3JIEMEHTAMH B JIEMEHTAPOHOM COCTOAHUH. MuHe-
Panorm4eCKuM A0Ka3aTeJIbLCTBOM 3TOTO MOryT CITY)KHTb
MHOTOYHCIIEHHBIE HAXOKH HX XJIOPHIOB, B YACTHOCTH AU
1 Pt B IPOMYKTaX 3KCransALuii COBPEMEHHBIX (IIOHIHBIX
cuctem [1, 2].

lenepanua csoGoaHOrO XI0pa MPEATOITHTENIbHEE BCe-
TO OCYHIECTBIIAETCA NPX HAIMYHK B CHCTEME W3HAYANBHO
3HAYMTENBHBIX KOJHYECTB XJIOPHCTOTO BOAOPOA, KOTOPbIit
B MarMaroreéHHBIX (IOHIaX sBNSETCA BEPOATHEE BCEro
[POLYKTOM BHICOKOTEMMeEpaTypHoro rugponusa NaCl.
Cnenyer otMeTuTs, uto renepauns O, u Cl, B npucyTeTBHI
okcuoB Fe, Mn u S 1 pAna raloreHu10e CBHIETENLCTRY-
€T 0 BBICOKOM OKHCIIHTEILHOM MOTEHIMAIIE B COOTBETCTBY-
IOIMX BBLICOKOTEMMEPATYPHBIX CHCTEMAX, YTO JIEHKHT B
OCHOBE aKTHBH3aLIHH MTPOLIECCOB XJIOPUPOBaHHsl Giiaropo-
HBIX MeTamnos [5].

[IpoBenecHHbIE HCCNCIOBAHIA MO3BOISKOT OOBICHUTE
OﬂyﬁﬂHKﬂBﬂHHble JAAHHBIE M0 aHOMA/TBHO BBICOKHM KOH-
LUEHTPALMAM UPHIMA, 30J10Ta W [UIATHHEI B ByJIKaHHYEC-

KHX M MarMaTHYeCKHX rasax, cyOnuMarax u Konaencarax,
a TaKKe BO3HUKHOBEHME BBLICOKHX KOHIEHTpallHii Onaro-
POIHBIX METAJUIOB B HH3KOTEMIEPATYPHBLIX YCIOBHAX B
PacTBOpax M yIIEPOLHCTLIX OTIOKEHHSAX,

Hccenemopanust momnepikanst: POOH 06-05-64957 u
HIT CO PAH 83, 96, 119.
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NAPAKTEPHCTHKA TPYGOOGMOMOYHOO MATEPHANA
W3 bA3ANLHLIX HOPCKHK 30MOTOROCHBIX OTHOXERHH
W NENHHKOBLIX OCAJIKOB BE[IYROBD

1O. B. I'myxos, C. U. Ucaenxko
HuetutyT reonoruu Komu HLL YpO PAH, CrikthiBkap

O nUTONOTHYECKHX U IPaHYIOMCTPUYECKHX XapaKTe-
PHCTHKAX 30/I0TOHOCHBLIX GazaNbHbIX OPCKUX nceduToB
Be3y6oBo 1 00 MX 3HAUMMOCTH B BOMPOCAX IPOHCXO-
JEeHHA LUEHHbIX MUHEPaANIOB B CBICONLCKOI CTPYKTYpE Mbl
ywe coobianu pauee [1] (cmorpu Takxke paboty HO. B.
[myxosa u ap. “exoMeH pyaHOro 30/10Ta...” B 3TOM e
cbopuuke). B nanHoit pabote GbiT MpoBeseH nogcHeT
BCTPEYAEMOCTH Pa3HOBHIHOCTE  KPYHBIX 0GIOMKOB MO-
PO/, HX CTEMEHN OKATAHHOCTH M YIUIOILEHHOCTH ISl pas-
pesa wypda 111-2* (Be3nyboBo, monessie padots: 2004 1),
B KOTOPOM B CTPOEHHH Ga3aTbHBIX FOPCKHX MTOPO CHICOITh-
CKOW CBHTBI (sts) 0Ka3aJloCh XapaKTepHO JIBYXbAPYCHOE
pasMernesue rpyGooOnoMOUHBIX C/0€B, TAKKE KaK B CO-
cennem paspese mypda -5 (5%), dorousoGpaxenne
KOTOPOro npueefeHo B pabote [S] BMecTe ¢ onucanueM
ropckoit yacTH paspesa 111-2% (2%), B kauectse ofbexTa
CpaBHEHHs MCTIONB30BAH IPYOOKIACTHIECKIHIT MAaTEPHA U3
NEePEeKPHIBAOLIETO IEAHHKOBOTO THIINA, 115l KOTOPOTO TaK-
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e OB PACCUNTAHBI BbILIEYIOMSHYTHIE XaPaKTEPHCTH-
KH 00JIOMKOB 10poa.

Wsyuenue obnomkos mopon (hpaxuus — Gonee 1 cm)
MPOBOAMIIOCE H3 TIPOMBITEIX MPOO OAHOrO M TOro MCXOA-
Horo obbema — 0.02 M*, B3ATBIX MpH onpoboBaHnu N3
HHIKHETO M BEPXHEro rpy0oo010MOUHBIX COEB IOPCKHX
GasanbHEIX OTIOKEHNIE, A TAKOKE W3 MEPEKPhIBAIOLIETO THT-
1na. Buli 0ToOpaHkl, cooTBETCTBEHHO, poba 2155-BE3-04
(1/4 wacts rpy6otutacTikn, Mmacca —2189.69 , N = 312)
u npoba 2154-BE3-04 (1/2 uactk rpyGokaacTHkM, Mac-
ca— 1290.91 , N = 183), a taxke npoba 2151-BE3-04
(Bca rpyboxnactuka, macca — 1025.45 , N = 159).

ITpu pacyeTe BCTPEYaEMOCTH THITOB NIOPOA HCTIONB30-
BaJIHCh HX MACCOBEIE JIOMH, BLIpaKeHHELIE B Mac. Y. Aslb-
TEPHATHBHBLH MOLWITYUHEIH MOACUET, KAK H3BECTHO, AT
3aBBILICHHE WIH 3aHIKEHHE 3HAYEHMil BCTPEYaeMOCTH
JIUTOTHIIOB [0POJ, CYLIECTBEHHO OTIHYAIOMMXCH MEXIY
co0oii no rpanynoMeTpun. 15 BeIACHEHHSA TUTONOTHYEC-



KO¥i NPHHAIE)KHOCTH BU3YATBHO TPYIHOPACTIO3HABAEMBIX
TIOPOJ1 HCTIONB30BANCA NeTporpadHyeckuii aHATH3 Wn-
(oB, H3rOTOBNEHHBIX B WNH(OBATEHOI macrepckoit Un-
cTuTyTa reonorun Komu HL YpO PAH.

Jlns onpenenexns cTenesy OKATAHHOCTH OBIOMKOB KaK
OTHOCHTEILHOTO NMOKA3aTeNs LINTENLHOCTH U JANLHOCTH
MaccomepeHoca aBTopaMi MCMOJb30BAICA Coco0, OrnH-
canubiii JI. B. Pyxuusiv [4]. B 3tom criocofe oxataHAOCTE
00NOMKOB (ranex) oleHNBACTCS TA30MepHO MO NATHOAN-
nBHOI Kane Ha TpadapeTHoil ocHose. TTocne onpenene-
HUs GannoB OKATAHHOCTH MO HHIHBHAYATLHBIM 0GTOM-
KaM BBIYMCIIAETCS CPeLHsAs BeNMYMHA HX OKATAHHOCTH MO
opmyre (1):

_Ixm +2xn, +3xn, +4xn,
N
TA€ p — CPE/IHAA OKATaHHOCTL (%6); 1, 1, 1, R, — KOMHYeE-
CTBO O0/IOMKOR € OKATAHHOCTBIO COOTBETCTBEHHO B 1, 2, 3
14 Ganna, a N — obluee KONMHUECTBO 0GIOMKOB.

Ipu nozacyere cTeneH  OKATAHHOCTH BMECTO AAHHBIX
MOLITY4HOI BCTPEYAEMOCTH TUTIOB 0GTOMKOB MOPOL Mbl
HCMONBE30BAJIM UX I07IEBHIE BKA/bL, BbIPAKEHHEIE B Mac, %.

Hnis 3T0r0 MpUMeHANach npeobpasoBaHHas Hamu Gopmy-
na (2):

®25 (1),

Ixm +2xm, +3xm, +dxm,

=@,
T7Ie BMECTO 3HAUEHNIT KOMIMYECTB rafiek ¢ pasnuuHoit bans-
HOIt OKaTaHHOCTBIO (1 N,y n ) B YHCTINTENL NOACTABIS-
JIUCH COOTBETCTBYIOUIHE HX NONEBbIE BKAAAL (71, M, m,
M) BBIPAMEHHBIX B Mac. %, a BMECTO 3HAYCHHS 0OLLero
uncna 0010MkoB (N) B 3HaMeHaTeNe, NOACTABANACH CyM-
Ma 3THX ROJIEBBIX BKIANO0B. 3ateM dopmyna (2) ectecTpeH-
HbIM 00pa3zom Gblna ynpomeHa.

BaxxHo Taloke OTMETHT, 4TO MPH OLIeHKe GAITOB OKa-
TAHHOCTH OOIOMKOB YHHTBIBANOCH HAIHYHE CBEIKHX CKO-
TIOB, KOTOPBIE QUEBHMIHO HE CBA3AHBEI C OKAaThIBAHHEM, a
BO3HUKITH NpH AehOpMALHU IUIACTOB B Pe3yNLTATE MIALM-
OJLUCNIOKALMH, 0 YeM MbI coobmanu paHee [3]. M3 ananu-
3@ OKATaHHOCTH 00IOMKOB 10 MOHATHOMN NpHuYKMHE GbLIN
MCKJTIOYEHbI BCE ay THTEHHBIE HKENe30-0KCHI MAPOKCHAHbIE
obpazoBanus.

Jisi onpepenenus ynuomeHHOCTH 0BIOMKOB Kak OT-
HOCHTEJILHOIO [I0KA3aTes THAPOLHHAMUYECKOH AKTHBHO-
CTH IPOBOAUIIOCH BBIYHC/IeHHE KodddhHIHEHTa Yo meH-
HocTH (D) no dopmyne (3):

-
Naxb
D= G)
c

TZe 3, b ¥ ¢ — COOTBETCTBEHHO, ITHHA, WHPHHA H TOJ-
miHa o6nomkos mopox. IMo sennunne D Bewo coBokym-
HOCTh 0GJIOMKOB MB1 YCTIOBHO [OPA3/AC/ININ Ha IIBE IPyTT-
Nbl; “H30METpHUHLIE” ¥ “yinolueHHsie”. K ymiomeHHbM
ObL1H YCTIOBHO OTHECEHBI OONIOMKH ¢ BennuuHoit D i 2.5,
[lpy 5TOM MBI yHUTEIBAJIN TOTYHEHHBIE CTPYKTYPEI pac-
npeneneHuit, nounmMas, yto GnHu3Kkoe 3Hauenue “2”, KoTo-
poe MblI HCTONBL30BANH B paHHeli paGote [1], Obiio Takke
BBIOPAHO L0CTATOUHO MPON3BONEHO. T.e. B JaHHOM city-
1a¢ Mel MpENIoJiaraeM, 4To eCTeCTBEHHbL 0TOOp (aKky-
MyNsAUKs) 0ONOMKOB TIPOHCXOJMN B CBA3H C MX MAcCOH,
MIOTHOCTBIO, TEOMETPHEH M THOPOIHHAMHKOH BOAHOIO

MOTOKA, YTO OTPAXKEHO B XapakTepe (CTPYKTYPE) MOIy4eH-
HEIX HAMH ClIy4aiHbIX BEIOOPOK, Ha paH)XHPOBaHHE KOTO-
PBIX B MEHbIIEH CTENEHN JIO/DKHO CKa3hIBaTLCA Halle He-
COBEpILIEHHOE 3HAHKE (MHEHNE) O MPUPOIHOM MPOIIECCE.
W3 ananuza yrnomeHHOCTH 0610MKOB GBITH HCKIIOYEHE]
KaK ayTHTEHHBIE KeJIe30-0KCHIHIPOKCH IHbIE 00pa3oBa-
HHUA, TAK U OGJIOMKH €O CBEXHMH CKONlaMH (33 MCKITFOue-
HHEeM 00JIOMKOB, KOTOPbIE MOXKHO 6bL10 COGPaTh U3 NOJ-
XOAMBLIMX IPYT APYTY HX ()ParMeHTOB), MOCKOMBKY CTe-
MEHB YIUTOIEHHOCTH H Y TeX M Y APYTHX HENOCPENCTREH-
HO K NpoLeccaM TPaHCTOPTHPOBKH 00IIOMOYHOrO Mare-
pHasia OTHOILEHHS He MMEET.

ITo cocraBy ob6moMkn nopoa 66U YCIOBHO MOAPas3-
JI€/I€HE! HA BOCEMb IPYIIN, KOTOPbIE KaK BUIHO Ha pHc. 1,
HMEIOT pa3HOe NPELCTABUTENLCTBO B H3YMEHHKIX Mpodax,
a 10 CTPYKType pacnpeeeHus BRISBISIOT pasiHu1s Mek-
Iy 3THMH npodamu.

B nepeyio epynny GBIN BKIIOYEHB! rallbKK | IIEOEH-
yathie 00NOMKH KBaplia (KBAapLEBO-KHIBHBIX H PEIKHX
METacOMaTHYECKH NEePEKPHCTALIM30BAHHBIX ATPEraTos),
006bI4HO 6em0ro (MOIOUHOTO) LBETA, PEKE CePLIX 1 MOy~
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BE: * N=312 a
® 40/
b=
& 307
5
o 20
o
? 10 6.1
2.1 1.2
2 ol 0.10.04
5 1 2 3 4 5 6 7 8
M

1 2 3 4 5 6 7 8
Tunsl nopoa

Puc. 1. Pacnipenenenne tunos obnomkos (rpymn opox) B
HHKHEM (@) 1 BepXHeM (6) GasanbHLIX CNOSAX 30T0TOHOCHBIX 10p-
CKHX NCE(UTOB CHICONBCKOH CBHTEI M NIEPEKPHIBAIOIIEM MX THII-
Je (B) paspesa mypda [11-2* Besny6oBo. 1 — kBapriesbie arpe-
FaThl, 2 — KBAPLMTH! H KBAPLIUTONICCYAHMKH, 3 — KpeMHu, 4 —
TTHHO3EMMCThHIC (CHITYYHE) NMECYaHHKH H IPABEIHTEIL, 5 — CH-
TH(HUKPOBAKILIE OTIOKOMONOBHLIE GHOMUTH (¢ mpoTodoceH-
THAMM CpeaHero kapboHa), 6 — MIIMHKCTO-NECYaHo-aIeBPHTO-
BBIC TOPOILI PAHHEND TPHACA, 7 — AYTHIEHHBIC JKeIe30Coep-
#atue o6pazoBanus, 8 — nopoisl MarMaruueckoif, ByakaHo-
FEHHO-0CAL0YHOH 1 MeTaMophHuecKoi MPHPOIKI
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npo3pauHeix. L1 3T0i rpyniel oka3anuch HEPEIKO Xa-
pakTepHEIMH Pa3HOH HACBHULEHHOCTH JKENTLIH WK KOpHY-
HEBLIIT HauBeThl, 00YCMNOBIEHHBIE MIIEHKAMH KENe30-0K-
CHTHAPOKCHAOB M MpUMa3KaMH MHH (B yriyOneHusx).
PazmepHOCTE MHANBHIOB KBapla B arperarax H3MeHanach
OT KPHITO3EPHHCTBIX 10 KPYIHO3EPHUCTBIX (10 1—2 MM).
B HekoTopbIx cay4asx OblTo 3aMETHO TIPHCYTCTBHE CIIIO-
JMCTHIX MUHEpalioB. Bo emopyio zpynny 06beanHeHs! cxo-
¥HE MAKPOCKOTIHYECKH M HEPEIKO MOYTH He pa3HYuMble
B mnkdax o0MOMKH KBAPILUTOB W KBAPLMTONECYaHHKOB.
Illupoxas BapualMs LBETOBOH raMMbl 3TOH TPYNMbl MO
uBety (TEMHO- H CBETI0-CEphIE, TEMHO- U CBETIO-KOpHY-
HEBbIe, CBeTI0-(hHONeTOBbIe, Geneckle U Ip.), OUEBHIHO,
BLI3BAHA CreUH(UKOIi OTPAKEHHA H paccesHUA CBeTa, 3a-
BA3aHHOH Ha CTENEHb OKATAHHOCTH NOBEPXHOCTH 00NIOM-
KOB, MPO3pa4HOCTh, PA3MEpPhl KBAPUEBLIX 3€PEH H alIoX-
pomarHyeckye npuMecH (TOHKHE MHHEpalIbHbIE BhIJENe-
HUA-TIMIMEHTRI) B arperarax, a Takke kes1e30C0oAeprKaLH-
MU HauseTamH. B mpembio 2pynny BKIIOUEHBI KPEMHH,
KOTOpbIE TAKXKe KaK KBApPUWThl W KBAPUUTONECUAHUKH,
HMEIOT pasHooOpa3sHbie LBETOBBIE OTTEHKM (TTOYTH uep-
Hele (rannTonono6HbIe, TEMHO- H CBET/IO-CEPbIE, TEMHO-
W CBETNO-KOPUUHEBbIE, TEMHO- U CBETNO-3€/IEHOBATO-Ce-
Pble, TEMHO- M CBETIIO-3€JIEHOBATO-KOPUYHEBbIE, Oeneckie
W Jp.), 00ycnOBNeHHble Pa3zHIHOW NUrMeHTauueii 0 Ha-
usetamu. B wemsepmyio zpynny obbenuHeHsl cepsie W
CBETIIO-CEpbIE MECUAHNKH U PeKHe MPABEJINThI, HEPEIKO
XapaKTepH3yIOLIHECH NMOBbIIIEHHOIT CHIMYUECTHIO M HALBE-
TaMH HKEIe30COAePIKALLMX COSIMHEHHI, aOIHX KEeNTo-
BaThlE W KOpHYHEBbIE OTTEHKH. OObeauHAOWEelH 0coBEH-
HOCTBIO 3TOH IPYIIIbl ABIAETCS MOBbILEHHAA TTHHO3EMH-
CTOCTB 06MIOMKOB (MO-BH/IMMOMY, TIOABBIBETPENLIX), TIPH-
BOJIALIAA K MX MTOHHKEHHOH YCTOIYHMBOCTH K MeXaHHYEC-
KHM BO3/IHCTBHAM (CcBO€0BpazHOM “peixiiocTn”). Tamas
2pynna npeicTaBieHa cnelH(GUYHEIMU ONOKONOA00HEIMH
CHTH(pUIMPOBAHHEIMH GeJTechIMH, JKENTOBATBIMH i KOpUY-
HEBLIMH (MOCNIEAHEE XapAKTEPHO NS NEeIHUKOBBIX OCall-
koB) Guonutamu. Panee Mbl cOOOLIANH O HAXOKIEHUH B
HHX COXPAHUBLIMXCA KapOOHATHLIX PaKkoBUH (hopaMHHK-
(ep cpeanekamenHoyroNbHOTO Bospacta (C,. MOCKOBCKHIA
apyc) [2]. Ewe onHoili xapakTepHoii ocofeHHOCThIO0 GHO-
JIUTOB ABNACTCS cneuu(uyHas IHarHoCTHIECKas MHKPO-
MOPHCTOCTL (JIMMHYT K 3bIKY). [llecmasn 2pynna cocTas-
JICHA TIIOX0 MPOMBITBIMH eI TO-KOPHIHEBBIMH TIHHHCTO-
necyaHo-aJIeBPHTOBLIMH MOPOIAMH PAHHEro TpHaca, Mo/~
CTHNAIOWHX OPCKHE MOPOIbl ChICONbCKOH cBUTBL. Cedb-
Mast 2pynna NPecTaBIeHa YUCTO ayTHIeHHBIMH JKeNe3o-
OKCHUTHPOKCHIHBIMH (MO HALIHM OaHHBIM, B HUX BCTpe-
YAeTCH FeTHT) CTAMKEHUAMM U IYCTOTENLIMH KOHKPEIHSA-
Mu (“norpeMyiIkaMi’™), BOSHHKIUHM B OCA04HBIX OTIO-
senunx besny6oBo B kuciopoaHsix 6apsepHeix 06cTaHOB-
Kax. B éocemyro zpynny BrioueHsbl peakue (owwTyyHsle)
cneuH(pHuHbIE PA3HOBHIHOCTH TIOPOI MarMaTHYECKOH,
MeTaMophuyecKoil 1 ByTKaHOTEHHO-0Ca0 HOM NPUPOJIbL.

AHaIN3 THarpaMM pacnpocTpaHEHHOCTH THIOB MOPOJ
(puc. 1) yxazsiBaer Ha OTHETIHBYIO GIH30CTH CTPYKTYPHI
pacnpezeNeHus U NponopUHOHHPOBAHH MEXTY NOpoIa-
MH Pas/IHMHbBIX FPYIN U3 HHXKHEr0 M BEPXHET0 30JI0TOHOC-
HBIX TceMTOBBIX CIIOEB ChICOJIbCKOH cBuTHI Besnyboro.
B ofoux cmyuasx xapakTepHO BBICOKOE COAEpKAHKE Me-
XaHWYEeCKH H XHMHYECKH YCTOHUHBBIX KBapLIEBBIX 06IOM-
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KOB (MPMMEPHO MONOBHHA OT 00LIel MAacchl KIAacTHKH).
TToBbIIEHHBIE KORIEHTPAMH XapaKTepHbl U 15 110106~
HBIX 3PO3HOHHO-CTOHKMX MOPOJ — KpeMHel, KBapLUHTOB
U KBApUMTONECYaHHKOB. FIX BKI1aj BMeCTe ¢ KBaplIeBbIMH
rajibKamMH ¥ WwebHem y 06ouX cloeB COCTABNAET HE MeHee
80 mac. %. BMecTe ¢ TeM, ecTh H HEKOTOpbIE OKa3aTellb-
HBl€ pasnu4ui. Tak, O4€BHAHO, 4TO BepXHUit ncehUTOBLIH
cnoif JopMHUPOBANICA B YCIIOBHSX ABHO MEHbLIEH aKTHB-
HOCTH FHAPOAMHAMMKH MOTOKA, MEPEHOCHBILIEND 0OJOM-
ki nopoz (puc. 1, 6). 310 X0poLIo BUAHO 10 3aMETHO G0JTb-
wemy (Gomee, 4eM B [Ba pa3a) OTHOCHTETLHOMY BKIamy
XPYNKHX M PBIXJBIX MECYAHUKOB H TPaBEJIMTOB, A TAKIKE
110 MPUCYTCTBHIO HE YCTIEBIINX PA3MOKHYTH MPH NPOMBIBKeE
1Npodel MHHHCTO-NECYaHO-aIeBPHTOBbIM KOMKAM KPOBJIH
OTIOXEHHH TpHAca, Macca KOTOPBIX HA MOPANOK MpPEBbI-
IIaeT TAKOBYHO INf HIDKHEro rniceduToBOro cios. Pesko
OTIHYMTENbHAS CTPYKTYpa pacnpeienenus oGnoMKoB Xa-
paKTepHa [UTd eHHKOBOTO THIA (puc. 1, B), 3p03HOHHO
NEPEKPBIBAIOLLEro OTIOKEHUA I0PCKHE ChICONBCKOM CBU-
Thl. Tak, eciii cneuHanu3amio PCKUX nceduToB MoXHO
ONPEIENNTb KaK KPEMEHb-KBAPUMT(KBAPLIUTOMECUAHHK )~
KBAPLEBYIO, TO B JIEAHHKOBOM OCajKe 3aMeTeH ApYroi
MOTHE CreLHAIM3aLIIH, BbIPAKEHHbIH B 3aMeTHOM npeob-
niananuu KpemHue# (35 mac. %), B Gonbluem, 4eM B 18a paza
komuuectse (6.1 Mac. %) cunudUIMPOBAHHLIX OMOKONO-
noOHeIX Guonutos, B 3HauuTensHOM (13 Mac. %) uncne
AyTHTE€HHBIX KEJIe30-OKCHIHIPOKCHIHBIX BhIEJNEHHH, H
TAIKKE, KaK H B MPUMepe ¢ KpeMHsAMH, B G0TbII0I KOHLEH=
Tpanuu (28 mac. %) 0610MKOB Marma-ByIKaHUYeCcKoH
meTamopuuecKoii MpHpOILI.

OtaensHo cnefyeT BbINEANTD CNEUU(UKALHIO MOPON
BOCBMOJi rpynnbl y Mpo0 U3 pa3HbIX yacTeii paspesa bes-
ny6oso. B 1opckux npo6ax ncemtor netporpaduueckn
YAA0Ck ONPEENHTD JIHIIL CYILECTBEHHO KBAPLI-KPEMHH-
cTeie 00nmomMku nmopoz. Tak, B HIKHEM C/OE MCeUTOB
ObL10 0OHapy»eHO No ogHOMY 06IOMKY TydhduTa Kucio-
ro coctaBa U MeTapHonuTa o0HIbHO-Mophuposoro ¢
BKparuIeHHHKaMH KBapla Ha (JoHe pacKpHCTalUIM30BaH-
HOH CTek/10BaTOl Macckl. B BepxHeM cioe Obi BHIABIEH
EMUHCTBEHHBIH 0BIOMOK CIAHLIEBATOTO KBAPLMTA.

B npo6e u3 TMIIIOB MHHepanbHblii cOcTaB 0GIOMKOB
HOpoA BOCEMOH Tpymnnbl B OOJbIIEH CTENEHH OTBEYAET
TIOPO/IaM THMOTEHHOTO W BYJIKAHHYECKOTO XapakTepa, He
HCTILITBIBABILAM [TYGOKOr0 XHMHUYECKOrO BbIBETPUBAHNSA
H HHTEHCHBHOTO MEXaHHYECKOTO BO3/IEHCTBIA NPH TpaHc-
nopTHpoBke. Cpean 00NOMKOB B THIIE ObITH IHATHOCTH-
pOBaHkKI CNENYOUIME TUMLI NOPOA: METKOOOIOMOUHBIH
crnodeTeiil TyguT Kucnoro cocraea (oauH 0610MOK),
menkoobnomouHbie Tydel KHcnoro (ABa 06NOMKa) M KHC-
no-cpefHero coctasa (0OnAH OBIOMOK), 8 TAKKE €IUHHY-
Hble 00NIOMKH cpeaHesepHicToro ampubonoBoro radbpo,
nopupoBoro NeifkOKPATOBOrO METALONEPHTA ¢ BKPAIIEH-
HHKaMH M1ardokiasa, MeTafnonepura ¢ OOHIBHLIMH Bbi-
JeNeHUAMH THTAHHTA.,

Heb3a He 0OTMETHTE OZIHY OHEeHb BRXKHYHO 001IYI0 0CO-
GeHHOCTB H3YUEHHOT0 NCe(HTOBOIO Marepuana — Hajlu-
M€ CBEHHUX CKOMOB KaK MPOAYKTOB JIEIHHKOBOMH N€ATENb~
HOCTH (MIALHANBHOTO CIABMMBAHNA 0CalKoB) B be3ny6o-
BO. [l HIKHEr0 M BEPXHEro cIoeB nceUTOR ChICONbC-
KOH CBHTHI 4HCJ0 OOIOMKOB CO CBEXHMH CKOJAMHM
HeOObACHHIMO JMXOTOMHYHBI — OJIM3KH K TIONOBHHE OT



o0weii Macchl (cooTBeTcTREHHO — 56 UM 49 Mac, %). V
npo6Ll OTYETIHBO YIUIOTHEHHOTO THINA 3TO UUC/IO Ha
YAWBNEHHAE 3aMeTHO MeHbLIe (23 mac. %). Ho B 3Tom mpu-
Mepe, 110 Kpaiinei mepe, 9acTh 000MKOB MOIVIA IIONAAATD
B TWJUI TIOCTIE TAAHHA JICAHHKA, W3-32 Yero 4acth ofnoM-
KOB MOIVIO HE PACKONOThCA. MOXKHO TaKsKe ITpeoNoKHTh,
4TO HAHOOIbLIKE,CABIHBAROIIHE YCHITHA NPUXOAMTHCE HA
30HY KOHTAKTa IeA0BOM MACCEl ¢ rPyHTOM, T.€. d(deKTHB-
HOCTh C/IAB/IMBAHHA IOPCKHX 0CaJKOB, KOHTAKTHPYHOLIHX
¢ ABwKyLieil Maccoli nefnuKka, B 0oNbLueli CTeneHn 3aBu-
cena oT KMHETHKM ABHAKEHHS TOCIEAHErO.

AHanuz auarpaMM CTENeHH OKATAHHOCTH OOIOMKOB
(puc. 2, a, 6) 0OHAPYKHMBAET CXOACTBO HIKHENO H BEPX-
HETO CJI0EB FOPCKUX 307I0TOHOCHBIX CE(UTOB 110 3TOMY
NIPH3HAKY, BLIpAKEHHOE B Npeobnananiy cnabookaTaHHbIX
obnomkos (bonee 85 mMac. % umeroT HanbHblE OLEHKH | 1
2). BMecTe ¢ TeM CTPYKTYpPBI pacipeIeNeHti TAKOBEI, UTO,
KaK W B ClTyJae ¢ MpeACTABHTENLCTBOM THIIOB OPOA, HO-
3BOJISIKOT CYUTATD, YTO (DOPMHPOBAHUE BEPXHETO CII0S MPO-
HCXO/MO B 0DCTAHOBKE MEHbIIEH THAPOIHHAMHUYECKOI
AKTHBHOCTH, TaK KaK B 3TOM clO€ 3aMeTHO OoJibile ¢o-
BEPILUEHHO HEOKATAHHBIX IIE6EHYATHIX 0OIOMKOB H, HAMPO-
THB, 3aMeTHO Golblle ranexk ¢ BEICOKHMH Daniamu oxa-
TaHHOCTH 3 W 4. B cornacuu ¢ 3THM, NOACYET cpeaHeit
okaraHHocTu no Qopmyre (2) gaet ciaeayroume COOTBET-
CTBYIOLIHE 3HAYEHHS [T HHAKHETO W BEPXHEro neeuTo-
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Puc. 2. Pacnipenencuie 06MoMKoB B HuskHeM () ¥ BepXHeM
(6) BazanBHBIX CIIOAX 30I0TOHOCHBIX IOPCKHX NiceHTOB M nepe-
KPLIBAIOILEM UX TUIIIE (B) 10 CTENEHH OKATAHHOCTH. SHAUYEHHUA
0, 1, 2, 3, 4 — uncnoroit (GanmeHeI) nporpeccupylomeit pan
crenenu okarannocT o6nomkos no JI. B, Pyxuny [4]

BOTO cJ10s — 43 1 39 mac. %. QueBHIHO, YTO NOCHEIHAA
u3 obcyxnaeMblx auarpamm (puc 2, B) AeMOHCTPHpYET
CTeMeHs OKATAHHOCTH MaTepHana, KOTOPOH NepeHOCHIICS
HE BOIHBIMM IMOTOKAaMH, a JIEIHHKOM, KOTODbIH, B CBOIO
ouepe/ib, 3aXBaThIBAJl CaMblii pa3HooOpasHeIif KnacTH4ec-
Kuiil MaTepuan (0T KOIIIOBHA 10 a/umoBus). BuaHo, 910 B
npofe THLIA HMEETCA PEKOPIHO OOJNBLUIOE KONHYECTRBO
HeoKaTaHHbIX 1ebenuatnix obmomkos (10 mac. %), u B
TOXKE BPEMA B HEl 0Ka3aock caMmoe H0MbILoe KOMTHIECTBO
XOpOLIO OKATAHHBIX rallek ¢ dammoM 4 (aBe MWITYKH —
1.4 mac. %). Onuaxko, B LIEIOM, CTPYKTYpa pacnpeneneHns
ero 00/IOMKOB 110 CTENCHH OKaTAHHOCTH (a/ke HECMOTpA
Ha COBEPLIEHHO HHOE MPEACTABUTENLCTRO MPYI 06I0M-
KOB 1opon), GIM3Kka K TAKOBEIM Y BEPXHEIO CIIOS ncedu-
TOB IOPCKHX OT/IOXKEHHIH. 3HaueHue cpeaueit bansHOM oKa-
TAHHOCTH TOXKE NPAKTUYECKH TAKOE e, KaK U Y ITOro Bep-
XHETO €107 pekux nceduros — 38 Mac. %.

AHanus narpamM 3Ha4eHuil yILTOLIEHHOCTH, PACCH-
TaHHBIX 10 dopmyne (3), BBIABUN, KaK M MPELITYLIHX
nprMepax, 6nH30CTh CBOICTB rpy0OKIACTHYECKOTO MaTe-
pHana y BeIOOPOK H3 HHKHEr0 M BEPXHETO C/IOER Tced-
TOB FOPCKHX OTNIOMKEHNI (puc. 3, a, 6). D10 3aMeTHO, MPEX-
A€ BCEro, B NONMMONATBHOM XapakTepe UX pacrpesesie-
HWii KaK BBIPAKEHHS LWNPOKOTO MPEACTABRMTENLCTRA pas-
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Puc. 3. Pacnpeenenye 0GI0MKOB B HIKHEM (2) H BepxieM
(6) 6azankHEIX CTOSX 30I0TOHOCHBIX IOPCKUX NceUTOB U lepe-
KpIBatomeM ux THane (B) no yanomenuocty (D). D — koad-
(puLMEHT, paBHbL OTHOITCHHIO MEKIIY CPeTHETEOMETPHIECKHM
NaTepABLHEIX pa3Mepos 00/10MKa (KBAaIpaTHbLIH KOPEHE W3 MPO-
W3BENEHHA JUIMHEL X IIMPHHBI) W €T0 TONIIHHEL
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JIUYHBIX JUTOTHNOR (Tpynm) mopoa. Pasmmuns ke 3THX
pacnpeneneHuil, Kak ¥ B NpeiblAyIinX NpUMepax, cliety-
€T MHTEpPNpPeTHPOBATh, OUEBHIHO, KaK PasM4yus rUapo-
AMHAMHYeCKOH aKTHBHOCTH MOTOKOB, OT/IAraBIInX obaoM-
Ky nopozt. Tak, HEOAHHAKOBOE KOINYECTBO YCIIOBHO H30-
MeTpuyHbIX (D <2.5) 0010MKOB B HHJKHEM H BEPXHEM
cnoe (cooteeTcTBeHHO, 81 M 76 Mac. %), No-BHAHMOMY,
CBA3aHO C TEM, 4TO CKOPOCTB NOTOKA ObINa CHIbHEe NMpH
($opMHPOBAHHN HIDKHETO CIIOH, M M03TOMY M3 Hero a¢-
(exTHBHEEe BRIMBIBANHCH (oNee yMNoleHHbIe 06JTOMKH
nopon,. biauskoe k ciayuaiinomy (rayccononobHomy) pac-
TipezieneHHe 0BIOMKOB NOPOJ 110 YIUIOEHHOCTH Y THILIA
(puc. 3, 6) Mbl, NO-BUAUMOMY, NOJIKHBEI OOBACHUTH CNY-
yaifHbIM XapakTepoM 3axBaTa 06110MKOB NOPOJ pazHOIi cTe-
TIEHM OKATAHHOCTH M YIIOIIEHHOCTH B apean JelHHKO-
BOH IeATeNLHOCTH, 4TO, PA3yMEETCH, ABIIAETCA APKHM BhI-
PaXeHHMEM OTIIHYHS FeHe31ca IOPCKUX 30JI0TOHOCHLIX Tice-
¢HTOB ¥ M3YUeHHOTO THA Be3myboso.

IMomyyueHHsle B faHHOM paboTe Pe3ynbTaThl HE MEHs-
10T Hauly Npexae HN0KEeHHYH0 TouKy 3penus [1] Ha mpo-
HexoKIeHHe rpy0000nOoMOYHOM KIACTHKH B 30J10TOHOC-
HuIX nceuToBbix cnosx BesmyGoso. Kak 1 npexie, Mbl
CYMTAEM, YTO 3TOT MaTEpHa ABNAETCA pesy/lLTaToM Jalb-
HETO reHepallbHOTO MaccomepeHoca ¢ PacCTOsHUAMHU
TPAHCTIOPTHPOBKHU, NPEBOCXOAALMMHU COTHH KHJIOMETPOB,
HITH lae COMOCTABUMBIMH ¢ PACCTOAHUAMM 10 Dmukaii-
WX KPYTHBIX MUTAIONINX MPOBUHLMI (THNA DEHHOCKAH-
AuHagckoif). CylecTseHHO KBapl-KpeMHHCTAas CrieiHali-
3a0us rpyOOKIACTHKH TaKkKe YKPEIUISeT Hac B CYK/ICHUH
0 He# KaK 0 MpofIykTe y0oKoro (3pesioro) XMMHUYECKOro
BbIBETPUBAHM, KOTOPBIif ObLIT BIHECEH BMECTE C 30JI0TOM
B ChICONLCKYIO MYIbIY B FOPCKOE BPEMS.

ABTOPHI BBIPAAAKT MIYOOKYI NMPU3HATEIBHOCTH
A. A. CoGonesoii, nerporpaudeckn onpeaenueineii mar-

MaTHYeCKHe, MeTaMopdHuecKye U ByIKaHOTeHHO-0¢a 104~
Hele obnomku nopon, 3. C. IllepbakoBy, NpHHABIIEMY aK-
THUBHOE yyacTHe B NoJjeBeIX paborax, a Taloke A. 10, Tny-
xoeoii ¥ JI. FO. I'nyxoBo# — yyainumca meonsl Ne 4
r. ChIKTBIBKAapa, — KPOMOTIHBO MAapKHPOBABILHM, H3Me-
PABLLHMM, B3BELINBABIINM 0OTOMKH MOPOJ H TOTOBHBLIMM
1A 06paboTKH B 3JI€KTPOHHbIX TAOIMLIAX JaHHbIE 10 HUM
(ne menee 12000 pyuHsIX onepanmii).

PaGora BeinonHesa npu nopaepxke rpadta HIL-5191-
2006.5.
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