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Tapacos A.B. [Iporso3upoBaHMe CBMHLOBO~IMHKOBOTO OpPYAcHEHUA
Ha OCHOBE TEHETMYECKO{l CBABM IBYX nap aneMeHTOB (kenesa-MapraH-
ua ¥ cBuHUa-uMeKa). Teukenr: Qam, 1986, c. I44

B moHOTpa({WY HE npUMepe CTPATHHOPMHOTO CBUHUOBO-UMHKOBOTD
MECTOPOXNGEUA YUKYNaY ¥ KONUEZaHHO-NONMMETANNUYECROTO MECTOPORIE-
HiA XaHzausa 0COCHOBLBEETCH TeHeTUYECKEA CBASH Mapladua 4 xelesa
CO CBUHUOM M UMHKOM, 0CHEBDPYXRBEKWEACR B XO0Ae PYACOCDESOBEHUA.
YcTaHOBIEHO, UTO TaKME METACOMATWUECKNE NPONECCH, KAK AONOMATYU—
3auMsi 4 reMaTAT-TETHTH3ANMA MMEDT 3HAYEHHE BARHHX NMOWCKOBHX NMPH3-
HAKOB HA OOHADYEEHME CJIENOT0 CBHHIOBO-IMHKOBOTO OpyAeHeHMA. lc-
NOJAB30BAHME METOAWKHA NPOrHO8a, OCHOBAHHON Ha yyeTe YNOMAHYTHX
NPU3HAKOB, NMO3BOMMIO BHABMTH B Npefiesax JUKYNauckOTo DPYyAHOTO
MozA pAZ NepCNeKTUBHHX yY8CTHOE.

Iig reoJoros, U3yyvapnuuxX BOOPOCH OOp830BaHMs, NPOTHOB2 M
NOMCKOB MECTOPOXZEHUM UBETHHX METaJJOEB.
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BEEJIEHUE

Henmure B OTe4YeCcTBEHHOR M SapyCexHoft AHTepaType NAHHHX O
O0CTORRHO} ODOCTDEHCTBEHHOR CRASH NOBHNEHHHX KOHUEHTDaIMR IRyX—
PaNeHTHHX COEIMHEHU}i MADTAHNA M XEJe3& CO CBAHIOBO-IMEEOBHM Opy-
IEAeHEEeM B MECTODOXKNEHMAX Das’NUvHLX I'eHeTHYEeCKMX THIOB OOYMRA0
apTOpa MOHOTDA)EM KCc/eN0BATE BOSMOKHOCTH BHABJNEHEA B 2TOM 00—
DeneneEHNEX 3aROHOMEDHOCTe#. YCTAHOBJIEGHME HDKDOIH STOft CRASK MO-
EeT COocOOCTROBATH OGoJee TJIYyOOROMY DACKDHTHO CymecTBa MPOLESCCOB,
00yCROBINHBADMEY JOKAJNASAIMD DYIHHX KOMIOHEHTOB B BEAE CYABQENOB
CBEHPA ¥ lMHRA,

B npoBelieHHENX HCCJACGIOBAHWAX BHAJNM3HDYONTCS MATEDHAJNH, Kacak—
mHecHA BIMAHHA MapraHpa M Eejesa Ha nponece PynoodpasoBaHHA 00
MECTODORISHEAM TDEX I'eHETHYECKHX TMIOB: CKAPDHOBOrDO, KOJYEIAHHOI'D
¥ CTPATH)ODMHOrO, B cBASH C TeM, YTO BONPOC STOT JIA MECTODOKIE—
HER NEepBOr0 THNA HcchenosaH paree (Tapacos, I979), OCHOBHOE BHE-
MAHWE YIENSHO CTDATHPODMEEM H RONYOJAHHHM MECTODOXNEHMAM, UTO ka-
CAeTCH CKADHOBMX MECTODOANEHH}, TO OO HEM IS CDABHHTENBHOT'D aHa=
J¥sa M COMOCTABJCHE{#t ¢ DeSyJAbTATAME MCCHENOBAHHE N0 CTDATH(ODMHEM
¥ KONYEeIAHHHM MEecTOPORICHMAM ODEBONATCA JAMID HEOCXOXMMHE JUIg STO—
TO CBENEHUS ¥ BHBOMH,

B xome mocnenoBanmit MSYyYeHO BIAMAHME COCTABA DYyIOBMEMmADMEX
O0OpOL HAa NORANASAIMN B HEX CBHHIOBO~OMHKOBOI'O ODYICHEHHs; BHAC~
HANOCE, ABAAETCH JM [PRYDOYEHHOCT: CBRHOOBO-IMHKOBOI'O ODYHEHEHMA
K noposaM, OCOrameRHHM 3aKACHHME COeNAHeHWAMM MapraHma M xenesa,
338KOHOMEDHHM yCJIOBAEM DYA0O0CDA3OBAHAA B MECTODOKNCHEAX YKaBAHHHX
TEeHEeTRYeCRAX THNDB.

YunuTHRan pas/uuMsa (E3SHKO-MEXaHWYECKAX CBOfiCTB T'ODHHX MODOX,
BMemaninxX OpyIeHeHHe, aBTOD M3yYal TAKEe CTeleHb BIMAHES 9TOrO
dagTopa Ha OpOUecC DYAONORSJASAIEM B MeCTODOXNEHHWAX CKADHOBOTO H
CTPaTRHODMEOTO THIOB,

Jnia pemexus mocTABAEHAWX 3ama4 B nepmon I971-1984 rr. Esy-~
YaJNCh CKAPHOBO—~IOIAMETANIAYECKAE MECTODOXNECHHEA ANTHHTONKAHCKO~
0, Kypycaickoro, KoumaHcaficKoro DyAHEX Oojelt, KOMYENAHHO-IO0J]HE~
METAJNAYecKEe MEeCTODOKIeHHA XaHIMSHHCKOIO DYMHOTO MOJAA K CTDATH-
GOpMHHE CRHANOBO~-[MHKOBHE MECTODORNEAMs MEpranmdcap B Yuxyarad.

Ha ocHoBe npopemenHHX MOCAENOBAHMM pA3padOTaHH KDMTEDHM M Dexo-~
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MeHJAmME 0 OOMCKAM CBHHOOBO-IMHKOBHX MECTODOUKIEHHR JIOMAHYTHX
TpeX IEeHEeTUYECRMX THMIIOB,

CnenyeT OTMETHTE, 9TO [DPOBENEHMD HCCAEHOBAHME CTDATAODM—
HHX MeCcTODOENSHH# cIOCOOCTBOBAJNO HAJNEYME NEeTAJBHHX padoT, OCBe-—
mapiilpx pasianyHHe aclleRKTH T'e0JCTUYecKOf HayrW, TaKMX aBTOpPOB,
ragk (.E.Konoryxuma,A.C.Hemrora,C.A.DmKo(no mecTopoxmenmo Mupra-
Jmmcait), I'.M.YeGorapes, T.3.Banycop, M.J.JuAxkus (o0 MecTODOEIE-
HE® Y4YRyZnad) ¥ mD.

JraTHOCTHYECKOe OKpammMBaHMe U OOMcalie WIAJOB IO MEeCTODOX~-
IEeHM YuKyJady OcywecTBIAANOCH B nerporpagmdeckot nadopaTopun [N
M Y3CCP M.l I'ycaemoft, XumwueckHe, COEKTDAJNbHHE, JIA3€DHHE, DEHT—
TeHOBCRME ¥ TEDMWYECKHME aHANM3H BHIIOJAHEHH B ornene $XMUA CAMTYMC -
non pyrosomcTEoM M.M.36apckoro.

Pororpafvm pumosHesH B CAMIMMCe JL.H.Jepxasuem, bB.A,ABareco-
BuM B P,3,.XycamHoBHM,
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Tnasa I. COCTHHVE BOIPOCA

HeonmHOKpaTHHE YIOMHHAHUA B JMTEDPATYpDE O 3aMETHHX KOJAMYecT—
Bax KeJeS0-MapraHNeBHX MAHEDaJoB B CBUHIOBO-IMHKOBHX MECTODOR-
IEHEFAX DPas/W9HEX TeHeTHYeCKMX THIOB, 2 TAKKE MCCJAEN0BaHHMS SBTO-
pa MOSBOJM/IM ODUNTHE K CAENyDIEM coOCDaxeHMAM. Kar MsBecTHO, Map-—
Tager ¥ XeNes0 TeCHO CBASAHH CO CHUHIOM, IMHKOM MEJEBD, BOJIL@pa-—
MoM, OapueM ¥ Ip, OTa CBABh BHDAXAETCA B DaSIWUHHX (opMax: Ha—
Jugie TeOXAMUYEecKHX AHOMANU) MapraHpa X xenesa B Dylax yKasaH-—
HHX ODOJeSHHX MCRODAaeMHX H DYIOBMEManMMX Iopojax; YacTo Halmoma-
eMHe B3auMHNJ M30MODJM3M M COBMECTHOE MHHepanooOpasoBafue hepe—
YMCJEHHNX BWINE 3JIEMEHTOB; MHOTOUMCJEHHHE CJyyYad COMMKEeHHOCTH M
COBNANEHNA DYNHHX TeJ B ODOCTDAHCTBE, CJOXEHHHX MHHEDAJaMA Map-
T8H{Ia B KeJesa, & TAakxe HA3BaHHHX DYIHHX SJeMeHTOB WIH Hamrne
COBMECTHHX DyIHHX 30H, Tel.

CBASE MEXIy STHEME 3JIEMEHTaM¥ B IeOJOrMUecKOif MCTODHM IIOIM-
XDOHHE ¥ MOJMIeHHa — OT MECTODOXNEHMt B NOKeMODHHCKMX OTJOKEeHH—
AX N0 00pa3cBaHMA MEHEPANM3AUMYE COBDEMEHHHMZ T'EIpOTEepMamMy (mMe—
TEJIOHOCHHE Ocank# KpacHOro MopA, TUXOr0 u ATASHTHYECKOI'0 OHea—
HOB, moAyocTpoBa YenexeHa ¥ JpP.). CO CBMHIIOM M IMHKOM Mapraxer
H XeJe30 aCcOUMDYNT B MECTODOKISHMAX DABJMYHHX I'eHeTHYeCHMX
THIOB — CKapHOBOI'D, KOJAYENAHHOIO, c'rpa'm@omﬂoro K Ip. 9T& CBA3b
oOHADYRMBAETCA B DAsJMYHEX 0 cOCTaBy MOPOXAx ¥ Pynax, CHODMEDO-
BaHHHX DM pasnuyHHX 3HaueHuAx pH, Eh u TemmepaTypH.

llpn u3yveRM¥ CBASK BAeMEHTOB (CBMHEN, LUMHK — ¢ ONHO# GTODO-
HH, Maprad€er, xeneso - ¢ IPyTojt), NposBismomejics B mporecce ocpa-
S0BaHEA CBHHIOBO-IMHKOBHX MECTODORNEHM{t TDex THHNOB - CKADHDBOTO,
KONYEeNEHHOTD M CTPATE)OPMHOTO, Yy aBTODA yTBEDAMNOCH MHEHHE O
BEEHOi POAM MapraHma ¥ xeje3a B HaVMeHee M3yueHHOj CTODOHE Mpo—
necca (GOPMEpOBAHMS DY - XMMIYECKUX [DEBDalleHUAX CDelH PyLoot-
Da30Banys, BOSHUKADLUMX DU B3aUMOTEiCTBHM BMEWANUMX MOPON U aK-—
THBHHX MUHEpaio— M DyL006pasyouux THIPOTEDMANBHHX DPACTBODOS.
Padoramy copeTckmx ¥ 3apyCemHHX MccJeIDBaTeleii TEODeTHUECKY H
SKCIEDUMEHTaJBHO LOKA3aHO0, YTO KHCAOTHAN DEeaKnud THIPOTEDMaIb—
HHX DacTBODOB — HeGiaTONPUATHHE ¢axTop A BHCAKMBAHUA CBMHOA ¥
UMHKa B BUNC CyAb(uA0B. BOSHEKHOBEHMO BOUCTAHOBMTENHHHX YCJOBHMik
CIQCOGCTEYET pasBUTHE B PYLOBMEEANGAX TOpPONAX 3aKUCHHX COeIMHe—
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AR MAPraHnd M Kenesa, d TAKNE yIJepona M HMPHTA M yJYacTHe STHEX
KOMINOHGRTOB B PyI0OOpasyMiEX DeaRIfAX.

B cmASE ¢ Tem, YTO OQOpeueNANmAd DOJB B HpOOEccax PyHO0TAO-
XeHERA NDEHAINEX¥.T OOMEeHHHM DeaRIMAM, XADARTED KOTODHX 00yCJAOB~
JeH B Oonbmef cTeNeHV BEJEYVHOR B HSMEHEHHEM OXECJMTEJbHO-~BOC—
CTAHOBHTENHLHOIO NOTERmMANA cDemH DyROoo0pasoBaHEA, ABTOD Ocodoe
BHAMAHWE yHeJds MapraHiy H xenesy, X DOAM B MEHEpanoo0pasybDex
nponeccax, T SJeMeHTH, GyIydE NpeICTABMTENAME BHCUMX IDYIN
‘IepROIEIECKOft CHOTEMH, CHOCOGHH K JEeTKoMY (OTHOCHTENRHO) M3MEHe—
HED cBOeff BANGHTHOCTH, 49TO "BHSHBaeT DsJ YepT STHX METawl0B, B
9ACTHOCTH, HX DOJb RATAIMSATODPOB B XMMWYecKMX pearmuax" (depc—
maH, I1937).

Tar RaK yrAsaHHHEe BJeMEeHTH 00pasyDT B [IOJEMETAILINYeCKUX
MECTODORINEHEAX 3HAYMTENbHHE KOHIEHTDAIMA ¥ NOCTOAHHO B HEY ac-
COOREDPYOT CO CBHHOOM ¥ [MHKOM, DONb Mapranna ¥ Eenesa MH pac—
CMaTMBASH KAK CYMECTBEHHHfl JAKTOD B QODMEDOBAHWN ORECIMTENHHO-
BOCCTAHOBHTENLHOR OOCTRHOBKE B cpefie pyA006pa30BAHAA., B CBA3A C
9THM DEmeEHe BONpOCE 0 BIMAHHM BAKHCHHX Maprasia M Eeaesa Ha
OTHOXESHWE CBMHIIOBO-IMHKOBHX MPHEDANOB 3 DacTBOPOB B QpOLEoce
GODPMEDOBAHAA MEeCTODONIeHNE CHADHOBOTO, KONYENAHHOrD M OTDATH-
(ODMHOTO TeReTHYeCcKEX TUIOB MMEET BARHOE HAYYHO-IDHKISNHOE 3HA-
JeHre,

HoRumeHHOE cOMEMKAHME 3SKMCHHX XeJesa M MaDraHua B NOJMME~
TAMYECKEX DyIAX WIE OKOIODYIHHX mopojax orMesanock C.C.Cwp-
HoewM (I933), OH pmormgyepxwsan, 9TO 3aMeTHOE KOJAYECTBO MEHEDANOB
MAPIaHNA B OKECJEHHHX pynax HepumHCKO-3aBOICKOf IDYIION MECTODOE—
HeHEl DOYTH BCET[a CBHIETENBCTBYET 0 HAMMYHM GOr2THX CRHUHIOBO-
EEKOBHX Dyl. B.C.Kopomwmmmme (I955) oTmedaeT BOMASK DyIHHX TEx
"BTHX MEeCTODORIASHEH BO BMEmMANIAX ROJOMMTAX BHCOKOE COIE[KAHHE
SaKECHHX XeJesa B Mapranna.

.1, Bonppcon (I945) yrasuBaeT Ha HaJlMYMe B HEKOTODHX MOJH-
METAJNEYECKUX MecTOpORIeHKAX lleHTpansyoro HasaxcTaHa mesesucTHX
KapOOHATOB, OTAOXMBIMXCH OCYTH OULHOBDEMEHHO CO CBUHLIOM ¥ UHEHKOM,

lIpr HsyyeHMM (PAKTODOB DYIOJOKANK3ANMM B MECTOpOXIeH¥:M KaH
(Kmprusma) I'.T.Kpasuenko (I96I) OTBOIMT pemanuy® DOJb (HHUBHKO-
MEXaHNYEeCREM CBOHCTBAaM IOPON, BMEmARUMX OpyleHeHue, OmHAKD HE~
PAOY C B8THM B €ro padoTe NPEBONATCA X MUHepalOI'HYeckue (akTODH,
O0BACHADIEE, Ha HAN BIIVAK, IVABHWE MOMEHTH OpOLecca Pymoodpa-~
S0BAHMA: NDPUYDOYEHHOCTE CEBHHIOBO-IMHKOBOTO ODYIEHEHHA K EWALHO—
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My KAOBOETY; HaJAMYMe B RANBINTE MADTaHIOBMCTHX COeJuMHeHnfl; 3a-
METHOE DasBETUE HAa MECTODORISHMNM MEHEDaloB MapraHua - TaycMaHm-
7a, OHPOMO3HTA, NDEYEM I'ayCcMAHAT OO BDEMEHH BHIATEHU: B3 DPacT—
BOPOR ONEpeRaeT CyJLQHIH CBUHNA M [VHKa, SHAYATEJBHYD DOJE B
CyNBOMIHOM DYIO00DA3SOBAHWN, NO-BEAMMOMY, UTDal0 0CDasOBAHME I'e—
MaTETa, Hagk CBEIeTensCTBYET TOT XK€ aBTOD, "NO0C]e BHIEJEeHHA Ie-
MATATA M3 DACTBODOB BHIENAMMCE 3HAUUTEJBHHE MACCH CYJBQUIOR
(ranesuT, chanepuT, XaJIbKONMDHT, OHDAT A XD.)".

K.C. Tanmiresa (I962), E3yyaBmas MEHEDaJOTHR TOJIAMETaJLIz-
yecHMX MecTopoxueHmi KnmukwHCKOf Ipymiu B BocTOuHOM 3abafikanne,
VKASHBAET Ha NPEYDPOYEHHDCTH TANEHHT-CHaNEDHTOBOIO ODYyLEHEHWA K
AKCYHWTOBYM IopolaM (MecTopoxIeHme CasmHckKoe M5 ¥ 1p.). B.B,
Apxanrensckas (1959, 1963I o) Ha MECTODORNERMAX STOR IDymNR
JOTAHOBWIZ KeNe30-MapraHieEHe KapOOHATH B NapereHesWcax CTajum,
OpeMuecTEyRUEH# DYMOOT/NOKEHWMD, M B accOppaimaxX camolt DymHO#f cTa-
Iy, OHa mongraeT, UTD (PODMUDOBAENE BTUX COSIMHEHM{E CHIDANO
BAXHY©0 DOJNb B CBEHIOBO~IMHKOBOM Dyno0Cpa30BaHMM, Tak KaK B
JanbHefimeM MMeHHO IO HEM [IDOXOMMIC OTAOKEHUE CYABIMEOB.

AM,lypre (I963) B pacupemeNeHMy CEUHIIOBO-IMHKOBOH MURepa—
Jmsanyy B Mexnypeune I'aBa~Kaccan (KEDIm3WA) OTMEYAeT COHaXORIS—
HEe nomeam xoauea-rpalmﬁ CBEHIA, IMHK2 N Maprania B I'OPH30H-
Tax ,112 ,112 , IpeIcTaBileRHHX TOJOMATAMHA,

H.H.TpofumoB ® mp. (I963) yraswBanT Ha Haqmy¥ke B OBMHOOBO~
IMHKROBHX MeCTODORNeHHAX CMEDHOBCKOT'O DYMHOrO MOAR NOJAOMATE -
8HKEDHTa B DYNHO# ¥ NpeIDYIHOH CTAIMAX MUHepaimsarmmi, Kpome TO~
I'D, 3Ueck Habmpnmaercs ¥ Oojiee MOSHEM{ NONOMUT-@HKEDUT ¢ MOBH-
WEeHHHEM COIEPERAHMeN MapraHia.

H.A,9mraeBa (I963) Ea KapasapruHcKOM MeCTODOXRIEHUM fBISHC=
KOT0 pymioro moid (BocTodHoe 3adajikajire) ycTaHaBIMBAET KapGo-
HaT, IO COCTABY OTHOCAIMiCA K MaHTaH-TOJIOMATY ¥ aceONEmpYRuHi ¢
TanesuToM, ORMCIeHHHE DYIM MECTODOKIEHES CONDOBORIADTCH [CHJ0—
MEJIZHOM M IOJOMETOM.

U.P,3eBoporaux # B.H,Turos (I963) oTMevanT COIEDHaHUE
KaZbBuuTa, NOAOMHTA, AHKEDUTA ¥ MAHTAH-@HKEDNTA B DyIaX MecTo-
pormeRuit [orpoBCKO-LYDYAEBCKOTO DyIHOIO HoAA. OHE OIDMIAKT Bag—
HOE IIOMCKDBOE 3HAvYeHNMe Maprafilyy, KOTODH) 06pasyeT YeTKue nep-
BEYHHE ODeoyiH paccefHnf.

K.®.KyssenoB (I1963) Ha UBanoBcKOM CEBMHIOBO-[MHKOBOM MECTO~
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poxzesEE (BocTouHoe 3adafiranne) OTMEYAET DETMAYHO-OON0OCYATHE M
MPOXKMIKOBO~BRDAILNISHHNE RAPOOHATHO~CYNLHIENE DYIH MAHTAH-CHIS—
DETORO-TAJIEHETOBOT'O COCTABA CO CjanepHTOM, IEDHTOM H KBADUEM.
OrmoJieRENEe DyJH MeCTOPORIEHHA CONPOBOXIANTCS IPEeRMymecTBEHHO
TEADOOKACIAME XeJe3a B mapranns, OH ykasuBaeT, 9To Ha Erxarepu—
HO-BnarofaTckOM MecTODOXNEEMM OCHOBHAA DIaleHHTOBAsd CTANHA CO-
ODPOBORIAETCH MAHTAH-8HREDATOM.

K. L llonrns ® J,H.Jlegor (I963) o6paTwid BHEMAHHE HA TO,YTO
OKHCJeHHHE DyIH CBEANOBO-IMHKOBHX M@CTODOXIEHH# 3epeHTyHCROI0
DYIHOTO OOJA OOBCEMECTHO CJAOKEHH HapAmy ¢ NPYTEME H MEHepaJamy
OKHCJIOB XeJe3a M Mapradna, KaipAne MEHepasH NepBEYHHX DyX Or-
TAGDBCKOTO MECTODOKISHES NDENCTABNEHH B OCHOBHOM JIOJIOMHETOM,
KAJBIETOM, QHKEDUTOM M CHIEDHTOM.

B.H.JlyOmikEa m ap. (I963) oT™evanT, 9YTO B MEHEDANBLHOM
cOCTAaBe DYAHHX TeJl CBHEHI[0BO=IMHKOBHX ¥ MHNEAKOBO-[IAHKOBHX MEC-
TOPOXRIeHE## BocTouHoro 3adaffikanrsa COAbMOE 3HAYEHHE EMeDT KapOo-
HATH — THOJOMHT, MAHTBRCHISDAT, & B OTAENBHEHX CJYYaAX = OIETO-
HHET.

E.,A.Panresny ¥ ap, (IS7I), packpuBad 0COOEHEOCTHM I'€O0JOIHE—
YECKOI'0 CTPOEHMA M MEHEpAaNbHOI'O COCTABA OJOBODYIHHX S0H Komco-
MOJBCKOT'0 paitOHa, ONECHBANT HADALY C APYTHMHE ACCOUMALEAMA
KBapii-KADCOHAT-CYABPRARYD, B COCTABE KOTOPO} CYmecTBEHHYD DO
AT'DANT SaKHCHHE MapraHer ¥ xeJeso, 00pasylmEe OJAI'OHHT, CEIe—
DET B aHKEDHT,

Oo naHHEM C.P. Loughlin end C.H, Behre (I934), Ha Hero—
TOPHX DOIMMETAIRYECHKEX MECTOPORICHMaX mTaToB Koaopano B A#ma~—
X0 ODyIEHEHED OpemmecTByeT 06pa30oBaHME MaHTaHcHuepETa. To xe
OTMEYEeT G.F. Loughlin (I925) ® mnq mecTopoxuermit paftosa Jlem—
e (CIHA).

Ha TecHy® CBASh LMHKA C KeJe30M ¥ MapraHueM Ha MecTODORIe—
HEE JpaARmMH~CTepamHr (mraT Heo-lxepcw, CIIA) ykasuBaer A.B.
ImEmxep (I951). TAasHHe XANBHHE MEHEDAJH, CONDOBOEIADIME DyI-—
HHE, MpEeICTaBNeHH DONOHHATOM M TedpOoHTOM.

T.faynep ® mp. (I95I), onmcumas mecrTopoxknexue Tawyko, Tep—
Depo, cOCTOANEe M3 KBAPU-CYALJHIHHNX XWI, OTMEYawT, 49TO o0paso—
BAHHE MATHETHTA M I'éMaTHTA ODOM30WIO paHblle, 4YeM BHIOANEHMEe H3
DacTBOpA OCHOBHHX DYJNHHEX MEHEDAN(B - TaJIeHETa M cjjajiepura.

3. 3Enpec (I95I) cpems DYNHHX Tesl MecTODORIEeHAs BpokeH-
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Xman BHUENAET PYIH ¢ CHJMKATHOM EWABHOR NODOMOi, IVIaBHAA OCO-
GeHHOCTE ROTODOY — HaJM9YMe MapraHUOBHCTOIO I'DAHATA ¥ DONOHATA.

CBRAOOBO~IMHKOBOE MecTopoxneAde CranTpr (Krocnasms), oo
omtcanm K.dopraHa (I95I), Brumoyaer DyiHHe Tel&, COCTONNME U3
rajeHnTa, cdasepuTa, OEDUTA, NHPPOTHHA ¢ EWISHHMY MUHEDAJAMM,
OpefcTaBAEHHHMA KBADUEM, KaJbOATOM, CHIUEDMTOM, MAaHIaHCHIepH—
TOM, DOINOXDO3MTOM B IOJOMHTOM, [loCJ€noBATENBHOCTE 00pasOBaHUA
MEUHEpaJIOB Ha MECTODOXIEHHHM MO3BOJSET CHEJATH BHBOX O JNODYIHOM
BO3SHHKHOBEHMM MaHTAHCHUIEDUTA,

T.Mapmioc (I95I) oOpaTmn BHEMMaHME Ha TO, 4TO B M3yyaBUnLX—
CA MM CEMHUOBO-~IMHKOBHX MecTOpOoRIeHWsx I'penyy cBHHEN, O cpab—
HEHHMD ¢ [MHKOM, OOQJiee pacnpocTDaHEH M acCOoLMMpYyeT IJIABHHM 00—
pasoM ¢ MapraHdeBHME MEHeDalavd,

[epeTdcNeHEHME [IDAMEDaME NANEKO He HCUepIHBAeTCHA NepeveHs
CBHHIOBO~-IMHKOBEX MECTODORIEHH, B KOTODHX BO B3aUMOCBA3H CO
CBHHIIOM ¥ IEHKOM YCTAHOBJEHH 3aMeTHHE ROHIEHTDAlMM Maprasua H
xenesa,

Mexy yOOMEHABIMAMMCS MECTODORIEHNAMH MMEKTCA BHAYATEIb—
[HE pasyiyud B I'eOJ0rWYEeCKUX YCJAOBHAX (OPMMpPOBAHMA, TEM He Me—
Hee WX OoO0ReIMHAET OIHA XapaKrTepHas 0CO0EHHOCTE: — HelPEMEHHOe
ODACYTCTBEE B pPyllax M DYLOEMEARWEX [10POJAX STEX MECTODORIE-
HEff 3aMeTHOT0 KOJAMYEeCTBA IBYXBANEHTHHX COeNEHEHHH MapraHia o
XeJesa M TecHad NPOCTPAHCTBEHHAs CBA3b CO CEMHLIOM M [UHKOM,.
STOMY $aKTODYy MHOIHME TEOJOTW, MSy9ablWeé CEMHIUBO-IMHKOBHE MEc-
TOPORNEHUA, yOeasuT Conbuoe BHAMAHMe. ONHAKO DAcKDHTE BHYTDPEH—
HUE CBA3K MEXIY DAcCMATDHBAEMHMM [IapaMyl 5JeMeHTOB # NDAYHHH ,
OCYCAOBAXBADMEE BAMAHWME MapraHna ¥ Eenesa Ha OTJOKeHHEe CyJlb—
(uIOB cBMHOA M [MHRA, IHTAJNCH HEMHOTHE.

Kacanch CKApHOBO-IOMMMETAUMYECKAX MEecTODORIeHU}, caemy-
eT oTMeTETh padory B.A.Eapuxosa (I959), B koTOpOff HAa maTepua-
Jgx no 3amamioMy Kapamasapy MpoaHaJMa3upOBaHY BO3MOKHHE IPUYH-
HH DynOOCaxNeHWs, B YACTHOCTH MPUYDOYEHHOCTHM ODYAOCHEHH: K Ii-
DOKceHaM crapra. Ou Opemmosaraer, YTO NPUYPOYEHHOCTE OpYAEHE-
HEA K OEPORCEHOBHM cKapHaM o0ycJOBJeHa XOpouwei pacTBODMMOCTED
HX M HejTpaEsyDlIuM MelfCTBEEM I'MIPOCKHCJOB EKejesa, MaTHEd,
RaJbuHA, BH3HBADIMM MOHMKEHHEe DACTBODEMOCTH DYIHHX MUHEDAJNOB
B RHMCJNX pacTBOpax. OcamlieHWe DyIHHX MUHEpaJ0B Kak BTOPOCTE~
IEHHHX KOMIOHEHTOB DAcTBOpA IIDOMCXOIMT BCJIENCTBHE [IeHWA Jab—
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JNeHNs ¥ YMeHBUeHWA MX DACTBODEMOCTE Ha {POHTE B3aMemeHMs IMPOK-
ceHa,

Poim sakMCHHX MapraHia ¥ Eejesa NpH (GODPMUDOBAHMNA MECTODOE—
IeHuft cTPaTHGODMHOrO THENA yAejseTca Ooismoe BHuMaHme, E,C,Koao-
ryxEAa (I960), A.A.Kymenko, E.C.30pEH ® Ip, OTMEYakT BHCOKOE
CONED®AHNE MADTAHIA ¥ XeJe3a B DyNOBMEemAKNMX JOJOMATOBHX MODO-
max Mmpresmmcas. OmHaKRO, IO MHEHWD STHX HcchelosaTenelt, OTHOCA—
mAX JAHHOEe MECTODORNEeHHme K OCPA30BAHEAM OCANIOYHOrO TEeHesHca,
DOJB MAPTAHIA M XeJesa OIPAHMYMBAETCA MX COpOUpymme# crmocol-
HOCTED [IDE CelmMeHToreHese,

Jpyrue mccnemosareny (Kymaes m mp., BoaspcoH, Apxaureisc-
kag, 1969), oTHOCAT MEpraiEMcafickoe MeCTODOXISHME, Kak M JIpyIHe
MecTopoEneH¥s Kaparayckoj I'DyNNH, K TEIDOTEDMANLHHM 00pas0OBAHW-
M, [IpEYDPOYEHEOCTH NDOMHNJIEHHHX CKOMLIGHW) CBMHUA M IMHKA K OO~
peleneHH M CTDATEIpAfIIecKEM I'ODE30HTAM OHE OOLACHANT (RSMKRO-
MEXaHAYECKEMM CBO#CTBAME DODOL DyAOBMemamuero paspesa (xpym-
ROCTED, DOPACTOCTEK). B TO Xe BpeMs 5TH apTODH HE YIEeJANT BE¥-
maHMe BOODPOCY O POJM MADTaHIA K xejesa B HaKONJEeHHM CBHHLIOBO-
OEHKOBHX Dy, HECMOTPA HA TO, YTO0 OHE OOCTOAHRHO CONpPOBOXIARTCH
SHAYNTEJBHEME KOHLEHTDALEAMUA STHEX BJIEMEHTOB,.

Hamoue coefMHeHEft MapraHia ¥ Xejesa B CTPATHGOPMHEX MEo—
TODOXNEHRAX CBHELS W LWHKA ormedant B,T.Ju u mp. (I98I), A.A.
Poxaos (IS8I) cpelm cymecTBEHHO CBEHIOBO-IMHKOBHX MeCTODOXIEHM
Kasaxcrana BHuelAeT I'DYNOY GapWT-CBREHIIOBO-IMHKOBHX ¢ E€Je30Map—
TaHIeBHM opyIeHeHmeM (aracyftoxuit tmn), B.I,[loHomapes (I98I) B
OIMCAHMH I'e0JOrMM CTPATHHODMHEX MECTODORISHUR [BETHHX METAJIOB
CECHMpM ynomMHaeT ©6 OTHOCHTEJBHOM OCOTalleHVH DyIOBMEmAINMX I'0—
DH3OHTOB xenesoM ¥ maprasue, A.T.3noreme~-Xorkepmu u X, X, Jafi-
nanos (I981) yrasHBapwT Ha BHCOKOE CONEDEaHWE CHISDOPUIBHHX 37e-—
MeHTOB (®enesa, Maprasua, TWTara, KofansTa) B pyRax CTDATHDODM—
HHX MeCTODORNCHMI KMIPCKOr0, YDPaJdbCKROT0 THNOB M (HIMSYaificKOr0
OONTHNS. Hacasgeh XUMHISMa mponecca DODAa30BaHMA DI LBETHHX Me—
TQJUIOB B CTPATUHOPMHEX MecTOpoxNeHusx, B.M.Pomwger (IS8I) Gomp—
myD POJE OTBOIMT Ieox¥MHUYeckuM OaprepaMm, cpeX¥ KOTODHX, OpEMe—
BETEJLHO K CTDATHHOPMEEM MECTODOXISHAAM CBHHLA M UMHKA, BHIEII—
eT WecTk THNOB: yruepomuctdt ([, Maywr—Afza ¥ up.); yrae-
‘POMMCTO-3aKMCH OMap raHesHt (Mupramumcait, Bpoxkes—-Xuwui); yraepo-
JucTo-cybfuminit (Texenu, XonomHuHckoe); DMpMTOBRH (Dwinsuait,



11

' KOINEeNAHHO-TOJMMETAJUIMYECKYE MEeCTODORISHIA PymHOro AaTtan), yI-
JNepOMECTO~3aKHCHOMADTAHICEHI CYNBQUIHEE (MecTODORAEHK: aTacyli-
CHOTO TWNA); CepOBONOPONAM (Auwca}, OcTMHBALL),

He Menee uETepeceH BOODPDC O 3HAYEHMM 3THX KOMIOHEHTOB B
MeCTOPOEICHNAX KOAYeNAHHOIC THNA, B DyIAX W4 DYIOBMEMAKIITL
nopolax KOTODHX YCTAHABIMBAKTCSA BHCOKHAE cONEpKaHus Renesa, Cne~
IyeT OTMeTHTH, YTO €CJM 10 MOBOLY CKADHOBO~IOMME TAUINYECHKIX
M OCOGEeHNO CTPATW)ODMHEX MECTODOERIEHW) BONPOC O BAMAHWY 3a-—
KMCHHX MapTaHia ¥ ¥eJe3a Ha DYIOOTICReHRe OOCYRIAeTCs B JMTeDa~
'rype, TO B OTHOWEHM® KONYENAHHHX MECTODORISHN{t 3TOT BONPOC He
BHAHBaeT TAKOI'D HHTEpeca, B TO X€ BPEMA B DANe MECTODORISHMY
lpuMopesi, AnTas, TYDEMEHEM ¥ IDYTEX DaijtoHOB HalWuue mejesa X
Maprafua B DyIax ¥ Opeciax DAacCesHAs DAacCMaTPHBRETCH Hak Ona-
TOODEATHH ODH3HAK,

Takem ofpasom, HODHEBeNEHHHE MNaHHHE, XapaKTEepHIyiHe COCTO-
AHES M3YyUEHHOCTH BOMpOCA O CBASHM MADraHna M xenesa, ¢ OIHOM
CTODOHH, ¥ CBUHMG ¥ LMHKA, - ¢ IDyroff, NO3BOAAKT OTHECTH ero &
YHCJKY HeNOcTATOYHO OCBEMEHHHX B MJaHEe TeOpMM Npouecca CBUHIOBO-
IBHKXOBOTO DYMO0GDA30BaHNA,
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Tnasa [, OCHOBHHE YEPTH IEQIOIMM CBUHI{OBO-
IVHKOBHX MECTOPORIEHV ¥ B3AMMOCBASH
B HUX JIBYX IAP JMEMEHTOB (mexnesa —
MADTaHUA ¥ CBHUHIA =~ [AHKA)

MECTOPCEJIEHI CKAPHOBOIO THIIA

BE T0 — OIHO M3 MEecTODORIEHUi ANTHHTONKAHC—
KOro pymHOTO OOJA, DAcHONOREHHOT0 HAa GeBEeDHOM KDHJE KyDaMAHGKO—
T'0 aHTURJVMHODMA B 3anamHom Kapamasape., PasmemaeTca B BUcAueM
GOKy HpyTODAIADNEI'0 Ha ceBepo-3anall [IpEKOHTAKTOBOTD DABJIOMA,
KOHTDOJMPYDIEro MeCcTODOXIEeHNs ANTHHTOIKAHCKOI'0 DYAHOI'O IOJA,
Ilo nanEum B.A.Koposesa m U.II,Komnakosa (I973), B cTDOEHMM Mec—
TOPOXNEHAA YYacTBYOT CpelHenaleosoifckue KapOoHaTHHE OODOIH,
OpelcTap/leHBHEe HM3BECTHAKAMHA HMEHETO KapOoHA, KHU3Y CMeHDIMMI—
CA JNOJOMATAMA ¥ HOJOMUTHSMPODAHHHMEM MSBECTHAKAME NEBOHA, KOTO—
PHE, B CBOK OvYepems, HECOIVIACHO NEDEeKPHBANT HURHEMaJleOo3OjfcKuae
MeTaMop@U30BaHHHe TEPPUTEHHHE OT/OEeHMd. CpelH KapOOHATHHX HMO-
DOI BCKDHTH BepxHenaleo30ficKue MHTDYSHBHHE OCpasosammsa, Hawdo-
Jiee pacmpocTpaHeHH T'DaHOIMODET-IODPEDH, CPEIM KOTODHX pasimya-
eTCA HECKONBKO PasHOBOSDACTHHX DPA3HOBHIHOCCTE!.

CrapHH KOHTaKTOBO-OHMETACOMATUUECKOI'O THMIa 0ODa30BaHH Ha
KOHTARTe MSBECTHAKOB M JaeKk I'DaHOIEODUT-NOpGUpOB, CKaDHH mpel-
CTaBJeHH I'DaHaTOBOff ¥ MEPOKCEeH-IDAHATOBOH DaSHOBHAHOCTAMA. Ia—
JIeHUT-C(HAJIEPATOBOE OPYIEHEHNEe MEJKOBKDAlJIeHHOe, IHe3noBoe, NpHy-—
POYEHD NPEEMyMECTBEHHO K DEJMHKTaM NMPOKCEHA,

CepepHga Tpymie DYIHHY TeJ DacloloXeHa K 3anany oT InapHoR
DynHO#t 30HH ANTHHTONRAHA, (NOKEeHa M3BecTHAKAMM HHKHET'0 KapOoHa,
HECOIVIACHO MEepeKPHBANAMY WX S@fysEBamMy M Tydamu BEPXHETD maneoc—
30 ¥ OPODHBAKIVMME BECh KOMIJEKC Iafiwem¥ TPaHORKODMT-IODEEDOB X
KBapueBux DopdwpoB, Ha KOHTaKTe IAeKk ¢ MBBECTHAKAMA JIOKAIMSYOT-
Cfl CKapHH. IMIpoTepMasbHHE MDOIEecCH Ha MECTODORICHNM IDOABWIMCH
B TPH cTAIMA: I) BHCOKOTEMIepaTypHad — CKapHUPOBaHWE BMellaoumx
HOpoA; 2) cherHeTeMuepaTyDHas - MHTEHCHBHOE M3MEHEHME CKADHOBHX
B0H ¥ OTVIOREHMe OCHOBHOM MAacGH DYIHHX MUHeDasoB; 3) HEBKOTEMIe-
. paTrypHas, NOCTpyIHadA. o BEyEecTBERHOMy COCTABy HA MECTODORIEHMH
BHIeJAeTcA IAThH paaﬂmamoc'reﬁ CKapHOB, cpemu KOTOPHX CCHOBHYE
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DOJIE B JIOKAJMBAIMA DYIHOI'O BEUleCTBA NI'DAlT MHDPOKCEHOBHE CHADHH.

MecTODORNEHME AJITHHTONKAH HaXONMTCHA B LEHTPANBHO uacTH
DyIHOTO HOM7 M pacnosaraercs B [IpMKOHTaKTOBO# 3oHe. K bry oT
Hee pachpocTDaHeHH I'DaHOIMODHTH, K CeBepy, B BHCAYEM GOKy 30HH,
~ gapOoHaTHAsA TOMNA CPEIHEeTo Maneo3od, KOTOpas HECOIJacHO Ie-
DERPHBAETCS B(fysMBaMil BEpXHEro maneosos, Ha MecTODORIEHVM UM-
DOKO DasBHTH METacOMATWYECKME IIDOHeCCH, B De3yJbTaTe KOTODHX
BOSHHAKIM CKADHH M OPOABIWIMCE KAPOOHATHSAIMA ¥ IDOMMINTH3AIMA,
CBHEELOBO-IMHKOBOE ODYNEHEHNEe HAJOKEHO IPEeMMyuleCTBEHHO Ha M3Me-—
HEHHHe M DasipO6/eHHHE CKADHH B 00pasyeT CHKADHOBO-DYIHHE TeJsa,

MecTopoxnesue YalaTa mpencTaBieHO NMDOTAXKEHHON DYIOHOCH O
30HO}, BOCTOYHO{ I'paHMIEH KOTODO# CAYBUT ANTHHTONKAHCKH{ pas—
JioM, & BanajHoif — YanatwHcrmit, OpyneHeHMe JNoRAJM3yeTcd B [IpH=-
KOHTAKTOBO} 30HE H3BECTHAKOB ¢ I'DaHOIMOpMTAMA, B 9Tojff 30He 00~
HapyRMBAETCA HECKONBKO JaeK TPaHOMMOPUT-NOPGUPOB DasAWuHoi MOl
HocTH, [I0 ycaoBHAM 3aneraHus CKapHOBO-ITONMMETAJINYECKUE DyIHHE
Tela ODOTYMHEeHH MODPPONOIMIecKEM OCOOEHHOCTAM KOHTAKTA RADOOHAaT-
HOjf TOMIM C ONHON M3 HauGojee KDYIHHX IAeK I'DaHOIMODUT-IOoD{HE-
DoB, Tena mMenT GOPMY NAWTOOCPA3HHX B3aleXejt M DACHOJNATANTCH
BHONE 0OOMX KOHTAKTOB Naftku, CKapHH I'DAHATOBOTO ¥ NHMPOKCEH—
T'DaHaTOBOT0 COCTABA.

MecToporneruwe [afidynax pacnonomeHt B 30He YANATHHCKOTD
pasnoMa, I'e M3BECTHAKA DASBHETH B y3KOM I'OpcTe, OI'DAHMYEHHOM
KpafiauME DasjioMamid 30HH, MecTOpDOXIEeHEEe CIAOXKEHO NAIMTOBHMM MOD—
dupamMy aKYMHCKOjt CBUTH, CDEM KOTODMX M3BECTHAKN OCHaxabnTcsA B
BEIe HeOOJBMOTO OKHA. B CBOMOBOH YacTH CHIANKM MDOKSOWIO DAC—
CJI0OEHMe M3BECTHAKOB, B MOJOCTE OTCIOEHAS BHEIDAJMCH IAitkM I'pa—
HAT-TOpEMPOB M KBADUEBHX NOD{MPOB, 00pa30BaB COIVIACHHE WIM X0-
COCEeRyuHe HMHTDYSHBHHE Tesa, CBHHIOBO-IMHKOBOE ODYIEHEHHMe pasMe-—
maeTcs B CKapHAX HAa KOHTAKTE Kak ¢ s(jysuBami, TAK M C JajiKavd,
lIpeoGaamanT MOYTH MOHOMEHEDAJLHHE NMHDOKCEHOBHE CKADHH C HesHayd—
TEJIPHEM KOAMYeCcTBOM I'DaHaTa,. B oTymume OT IPyIHMX MecTODOxIEHMIt
PymHoro mons [lafi6ynak XapakTepusyeTcsi BHCOKO{ MapraHuoBHCc—
TOCTED MHOI'MX MUHEDaloB: NMPOKCEH NpencTaBlieH MaHTaHIeleHOepIT—
TOM, SOUIOT — OHEMOHTHTOM,

KommaHcafickoe DyIHOE II0J€ DACHONOREHO B KRHOM Kphye KRHO—
YaTRANbCKO QHTHRIMHAMM HA NJIOWAMM, o0pasyeMmoii cxaamkoi I mo-
Dalga ~ KoumaHcafiCKof aHTHHIMHANBN, KOTOpas cJlOxeHa KapdoHaTHH-
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MH TMODONAME HMKHEKAMEHHOYTOABHOIC B0O3pacTd, NPODBAHEEMK IDAHE—
TONIHHM HHTDYSHMBOM., PyIHOe [oje BHTAHYTO B CeBepU~3aNalHOM Ha—
OPABNEHVE OAPALNeTBbHO KOHTAKTY IPAHKTCEIOB ¢ KapPOOHATHHME IODO—
JamM® Ha MPOTAREHMM HeCKONBKMX HKMIOMeTDOB. Ha WT0~BOCTOYHOM (uaH:
Te pyAROI'C DoJa OCHARAETCH I'DYIIA CKADHOBO-DYIHHX TeJa, 00pasyo—
mEx coOCTBEHED MecTOpoENeHMe HomMaHcajt, Ha ceBepo-3anamgHoMm -
pacnonarserca pymonposBierne HmsseroumaHcajickoe, Ilepenan adco—
JOTHHX OTMETOK Ha OJNOWAIE DyIHOro Hoaa oxono I000 M.

Cperm KapOoHATHHI NOpoX HAMOOJNEee MEDPOXO DPASBHATH M3BECTHA-—
KA, B KOTODHX NDMCYTCTBYOT I'ODMSOETH ¢ KDEMHHCTHMHE IDOCJOAMH,
JONOMATH B IOONOMATEIMDOBAHHNE M3BECTHAKA YCTAHOBNEHH JIENL HA
nnomamy HuxHexomMaHcaficKore DYZOIPOAEJIeHHA, INE OHE, NepeMexa—
fAACh ¢ HM3BECTHAKRAMM, CJATADT HESH CcTpaTHrpabiuecKrOro paspesa,

DocnemMarMaTRuecKHEe [pPOUSCCH B DPyIHOM DONE OYEHL MHOIOO0-
DasHH, IT0 NONOMUTHSAUMS, MDAMODHE3aIMsi, CKADHOOGpasoOBaHHe, (Hop—
MUDOBAHHE IONAMETANIMYECKOI'D ODYAEHEHHA,

B pesyieTaTe IIHMTENBHOE ¥ CACKHO} HCTODMM I'€OJOTHYBCKOIO
paspETHA KomMancaffcKOro DyMHOI'O OOdA BOSEHKIM DasHOOODAIHHE
TeoaoT0O~-CTPYKTYDHHE DO3MUM, OCycJOBEBIME GODMHDOBAHWE DasiHG—
HHX [I0 yCJOBMAM OGDASCBAHMA M (QODME CKADHOBO-DYIHHX TeJ, CKaDHH
BOSHARIM HA ROHTAKTE TDAHETOB, £ TAKEC IDAHMT- ¥ I'DAHOIMODAT-
NOPPEPOB C M3BeCTHAKaMA. CHADHH MEDOKCEH-IDaHaTOBHe, CBUHLOBO-
‘ [MHKOBO€ ODYNEHEHHEe B DYNHOM [ONe NpPUyDOYeHO B OCHOBHOM K CKap—
Ham OMPOKCEHOBOrD cocTana, (rMeyaeTcsa CTEPMIBHOCTL I'DAHATOBHX
CKADHOB B OTHOWEHUX ODyNeHEHMA,

Mecropomnenue Kypycafi—-1 HaxomuTcs B KRHOM Kpaie KypamuHc-
KO0 aHTHRIMHODHA Ha CEBEepO~3aNAlHOM OKOHYaHMM AKvaralb-Typad—
RIMHCKOM TDAMH, CNOXEHO HIMKHEeKapOOHOBHMM H3BECTHAKAMA, pacce-
UYEHHHMA KDY TONANANUMME MAJIOMONHHME M HEeUDOTAKeHHHMHM JafKamy mpe-—
IMyHEeCTBEHHO KBADOEBHX UODQHUDOB M JMOPUTOB. MecTOpOXIeHHe Npeni-
CTaBNEHO CAURHC BeTBAIMMECS, OTBECHHMH, TDYO000pasHOl (OpMu
CHApDHOBHME TEJaMy C HAJOKEHHHM [OJMMeTAJUIMYECKIM ODYLEHEHUEM,
Ilo repeTUyecKoMy TUIY CKADHH SaHWMANT IPOMEXYTOYHOE IOJCREeHHe
MERIY MHQUABTDALMOHHHMA ¥ KOHTAKTOBO-METaCOMATUYECKAMM, CKaDHO-
BO-DYyINHHE Tela B [aHe MMEenT HelDaBWIbHHE KOHTYDH. IDiomamm mo—
NepevHoro CeYeHUsa MX BO MHOTO Das3 yoTymnaiT [POTIXeHHOCTH Ha
TIyOuHy, KyJA OHM Opoc/exmBanTch Oes NepepHBaA HA MHOTHE COTHH
NMeTpos, CocTaB CHADHOB NMPEPMYUECTBEHHO I'DAHATOBO-NUDOKCEHOoBH .,
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- OpymeHeHEe NPMyDOYEHO K MUDOKCEHAM CHADHOB, MOABePIUNXCHA IMCc-

TEPOreHHOMY DasJ0ReHMN,

B paccMOTpPEHHNX BHUIE CHADHOBO-NOAMMETaJUIMYECKMX MECTODOR—
JeHEAX ODOCJSKEBAETCA BakHAA OCOOEHHOCTH B pacHperesieHHn CBMH-
[OBO-LMHKOBOTO OpyleHeHNWs., OHO NDHYPOYMBAETCA K MMPOKCEHaM
CKADHOB, KOTOIHE XapaKTePUSyDTCHA IOBHUEHHHME CONEpRAHWAME B
HEX JEYXBaNEHTHHX MapraHua # xejesa. Ha Bcex WSy4eHHHX CKaDHO-
BO~-OJMETAINIAYECKAX MECTODORISHMAX OTMEYaeTCs IMCTEDOreHHOe
pasJiogeHre OUPOKceHa, OPeNecTBYHNEe OTNOKCHME CYJBGILIOB CBMH-
2 ¥ OMHKE U3 PAcTBOPOB,. [IDOIyHTAMI DABNOKEHHA NHMDOKCEHa SIBJg-
0TCA ONHA ¥ Te X€ MEHEDaJH: KaAbuuT, KBapd ¥ 0e3BONHHE CHIMKa—
TH; B WX YMCNE BAEHAT POJb ODPMHALISRET AyYMCTOMY ampuéoay (ak—
TEHOANTY ¥ TpemMoauTy). OT TOro, HACKONBKO MHTEHCMBHC IIDOTEKaM
NpPOmeccH DEerDEecCHBHOIO MeTAcoMAT03a, 3ABHCHT pasHooGpasue ¥ Ko-
JHYECTBO MUHEDaNoB, BOSHUKNEX BCJEl 3a paHHeft I'MCTepOr'eHHOR ac—
comuarmeit, Cpem HUX Hamndolnee WMPOKO DASBUTH XJIODHT, I[eMATHT,
WILBANT, MAHTQHAT, THMSMHIEDPHUT, TaNbK I ID.

JaypHejimee noBENEHME OPOLYKTOB DA3JOKEHHs OMDOKCEHa MMEeT
CXOIHHe NYTH B pasJNvyHHX Mec TopoxxeHusx.B Kypycae M.M.Moucee-
Bo#t (I969) ycTaHOBNEH MIBBAMT, CONEDRAIM)i 3HAUHTENBHOS KOJMNEC—
TBO OKHCHOI'O XeJje3a, a TaKie MAHETaHHT, acCOUMMDPYRmXf ¢ APYTMMZ
MO3IHEeTHCTEPOTEHHEMM MUHepanamy - IEeMaTHTOM ¥ BHABJEHHEM B, I,
CasoHoBuM (I964) ruSHHETEDUTOM, BOBHUKIMMA B DE3YILTATE OKUCJE—
HAA 3aRMOHHX MapraHna ¥ xejess, COIepRalMxXcs B MaHTaHIreleHOep—

- ruTe,

Taxum 06pasoM, B IDOUEcce HO3THETO 9TAla DEI'DEecCHMBHOTD Me—
TACOMAT 038 ODOMCXOEAT, BO-NEDBHX, MNalkHefimee NpeBpalleHne DPaHHMX
THECTEDOreHHHX MMHEDaJIOB ¢ 00pasOBAHMEM XNODMTA, TalbKa, CepleH-
TUHa, RANbUUTA, KBapia, BO-BTODHX, BOSHUKHOBEHNE MUHEDAJIOB,
B ROTODHX BSAKNMCHHE MADT'aHel M XeJe30, BHCBOCOIMBUMECA B DE3Yilb—
TaTe pasNOReHUT MUDOKCEeHa, KOHNEHTDAPYHTCA B BENE OONEE BHCOKO-
BaNeHTHHX (ODM, OTO MJIBBAUT, THUBMHTEDNT, CTWIBIHOMEJAH, TeMa-
THT, MATHeTHT M MaHTaHMT., [locnemHue IBa MMHepasa 00pasywTcH
ODE HeKOTODOM HENOCTATKE KHUCAODPOIZ B NADATCHE3NCE C RANBLIATOM
(Berexmun, I950). CrenyeT OTMETHTH, YTD B KAYECTBE IWCTEDOTSH—
HOT'O cOemMHeH®s, 00pasyeMore MApTaHieM, B DACCMOTPEHHHX Hamy
MECTODOXNEHMAX YCTAHABIMBAETCH Yalleé BCery MAHI'aHMT, B CBASK C
YeM OH yyacTByeT B NDUBOIMMOff Hike OOMEHHOJ peaximy pasiOKeHus
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I EPORCEHa ¥ 00pas0BaH@A THCTEDOTEHHHX MHMHEDanoB. [IpEH sToM NMpH~
HATO BO BHEMAHME, YTO B I'HCTEDPOTCHHHX DacTBopax, coryacHo A.I.
Berextany (I955) m J.H.Opummamrosy (IS60), IVABEYD DOJIE MIDADT
MIHEDANW3aTOpH 002 u 1-120.

12Ca (Mgo33 Feo.aa M) [ 512 0g) +9.35C00 + 3,36 H,0 + 0,850, + 3,36 =

=1,32Cap (Mg Fep) s [ Siy0y),+ 8,36CaC0; + 0,66Fe,0; + 2,04 MnO;Mn (OH), + 13,44 510,

T.€s IMPORCGBI + DACTBOP = aQRTHHOMUT + KAJIBROAT + I'eMaTHT + MAH-

TaHAT + KBapd.

Joxa3aTenscTBOM ODPUCYTCTRMA KHCAODONA B I'HEIDOTEDMABHHX
pacTBOpaX MOKET CJAYEXHTE EXOXKICGHEE aTOMApPHOT'O KHCJODONA B KaYEC-
TBE 00ABATENLHOr0 KOMIOHEHTA B COCTAB BYJKARWYECKEX rasoB (Mm—
ake, I969; Me#tcon, I97I; % mOp.).

CBOCONEUR KACJIOPOL B DYLOHOCHHX I'HIPOTEDMAJIBHHX pPacTBOpPax
oT™MedeH McclenoBarusMi A,I,Berextusa, I.C.Kopzumcroro, 3.B.
Yyxposa, I.Yafira, B.H.Koraapa, A.U.TepMarona m 1np. [Opm arom
Oonnmoe BHEMaHWe YHIEJNAeTcHs OpemiOiaracMOMy CMelNeHMD METEODHHX
BOL C NOCTYNADUMME CHW3Y DYJAOHOCHMMM THADOTEDMAMH, O deM eume
B 1946 r, ymomumHan A,A.Cayxos,

Yro racaeTca THNA COeNMHEHMt, B BHUE KOTODHX ITDMBHOCATCH
CBHEHEI ¥ IMHK K 00JACTM DYyNOOTJIOREHHI, TO B HACTOAUEE BPEMR
HamdoOJee MAPOKD DACHPOCTDAHEHA TEODHA KOMIVIEKCHOT'C IepeHoca
TAEeNHx meTawios (llepGmma, I956; Bapasosa, Bapcykos, 1965; X~
TADOB ¥ JID., 1965; Bapcykos, Kypmiapuuxosa, 1966; XomakoBcHHAi,
1965; OpumHHEKOB, 1967, I968; Xearecom, I967; bapaHosa, I97I;
Konoryn, Irmmm, I974; % Ip.).

CTODOHHEKYM KOMILIEKCHOTO IIEDeHOCcA METAJJI0B BHIEJANT O0Jb~—
Woe KOAMYECTBO DAasHOOGDASHHX OO0 COCTABY KOMIUIEKCHHX COeIuHe—
HUff - XJ0pHIHHE, {TODH[.HHe, KapOoHATHHE, TIUIPOKCHWIBHHE, IHIPO—
CYAbQUOHHE, CYIbHATHHE, THOCYAbJATHHE M DASJMYHOI'O0 CMEMmAHHOIO
c0CTABA COSJWHEHWM:, B BUIE KOTOPHX IEDEHOCSTCA CBHHEN M I[MMHK,
B 3as@cUMOCTY OT TEMIEDATYDH CPEIH, €€ C0CTaBa M OKACJMTEJHH O~
BOCCTAHOBUTEJNBHOTD IOTEHIMAa B [ePEHOCE CBUHI@ Y4YacTBYRT pas-
HHE D0 COCTABy KOMIJEKCH, HecMOTDs Ha pasHoofpashe H CHerpalii-~
3aM0 KOMIJIEKCOB, HEKOTOpHe McoaenoBaTe M (Pafdanbcruit, 19733

I B cmasy ¢ nmocromHmmM NPACYTCTBHEM MapraHiia, kenesa ¥ MaTHUA
JaeTcA ycpellHeHHas (opMyna MUPOKCEHA.
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JleGemes M Ip., I971) OTHAKT mpenmouYTEHME AHMOHAM XJopa B yTrJe—
KHCNOTH ¥ YTBE[RIANT, YTO [epeHOC CBEHUA ¥ [MHKA OCYWECTBIAETCH
TNABHHM O0pa30M B BHAE XJODHIHHX KOMIASKCOB., PeaysbTaTH Hocae-
mopaEmit A.0l.Jixavesa (I97I, I974) ykasuBawT Ha BOBMOEHOCTH He-
peHoca DYIHOTO BemecTBA B aMMUAKATAX M aUMIOKOMIJIEKcax XJjopa,

a Takme COeMHeHMsMA xjopa rma MeCl,, Me(CLz)z’ n I,

B oOmem ciydae XA DACTBOPOB XJODHOHOI'O PANA DYIHHE KOMIO-—
HEHTH OTJarapnTcAa B mejoyHoft cpeme. Cepa, HeoOXommas I8 o0pa—
30BAHKA CYMBL{HENOB, MOKET HAXOMMTECA B rasoBoii (ase B 3JeMeHTap—
HOM BANE HJM B COEJMHEHHAX ¢ KMCJIODOXOM M BONOPOIOM. B BOIHEX
pacljaBax, KAKMME SBJADTCA THIPOTEDMANEHHE DACTBODH, HaX(EIeHHUe
cepH OMDeNeNAeTCcs KUCAOTHOCTHER-EN0UHOCTER cpexn ([laBnos, I97I).
B mesouHoft cpelle cepa NOMKHA HAXOMMTLCA NDEUMymecTBEHHO B BHIE
momoB HS - (npm pH 7-I3) S - (mpm pH Goneme I3), a B
KHCTHX cpefiax mp: DH Mersme 7 - B gopme HyJ .

Ha OCHOBGHEH STHX NAHHHX MOXHO NDEINOJIOKMTE BEDOATHOCTH
MHOT'006pasua NMpoUecCOoB NEPeHoca M OTJIOKEHMA DYNHHX KOMIIOHEHTOB

W\B TUIPOTEPMAJIEHHX pPacTBOpax, Korza B Kaxnoli KOHKpeTHO# oGcra-
"N HOBKE, XapaKTepuaymuefics ONpemeNeHHHM mOTeHumanoM pH, cocraBoM

s

pacTeopa u JeTyyeit ¢aszd, MOReT OpeoGlaaTh WX EMEThH IpeuMymec—
TBEHHOE 3HAQUEeRMe Ta WM MHas M3 CYNECTBYOUMX CXEeM DepeHoca Dyi-—
HOT'0 BemecTea. YUMTHBAA, YTO XJAODHIH HE OTDMUANTCA B KavecTBe
GODMH MepeHoca TMORE/HX METAJIOB, & Hao00pOT 0TMEYalTCA B Kavyec—
TBE ONHO}{ M3 HamdoJee BEDPOATHHX, MH CYMTaeM BOSMOXHHM OTIATH
NpelnmouTeHMe XJODHAHO# ¢opMe mepeHOoca cBEALA M LMHKA B npouec—
ce 00pa30BaHHEA CKADHOBO-IOJUMETRJIEYECKHX MecTOopoxIeHnft, B non-
TBEDEIEHHEE CJENyeT COCJATHCHA HAa aHalu3 BOIHHX BHTAKEK, [POHSBE—
meHAu# B, Casososum (I964) Ha meorTopoxnennm# Kypycaft-I. OH cuym-
TAeT XapaKTeDHHM HajlWuyMe XJIop-HOHa B pacTBOpax B CTAIMK KDHC—
TaJJM3alAM OCHOBHOff MAcCH CyJb@MIOB. CpefM TVIABHHX KATHOHOB OH
BHNeJiAeT HaTpuit, MH paccMaTpMBaeM 3TH DesyJbTATH Kak BechMa
BaxHHE B XapaKTeDMCTHKe mponecca pyloodpasoBaHus Ha Kypycae-I.

- JanpHeftone NpeBpaleHnsa cOeJMHEeHM)t CBMHLIA M [MHEKA B M3yuYeH—
HHX HAME MECTODOXNEHMAX CBABAHH C BOCCTAHOBMTENBHHMM DEAKLIMAMM,
4TO0 QOycJOBNMBAETCH, [0, HAlleMy MAEHWL, BJMSHUEM MapTaHla U xe-
7e3a, BHCBOGOKIANIMXCA B MPOLECCe PasIOReHMA NADOKCeHa. B pe-
3YIBTATE 3aKNCHHE MapraHell M XeJe30, Kak OTMEeYeHd BHUE, nepé-
XOIAT B §oJee BHCOKOBAJIGHTHOE COCTOAHME, OKMCAARTCS M BHHOCAT-
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ca u3 cfepd pynoodpasoBanus, CHAREHVE [NOTEHIMANS KUCAOPOmA HpH-—
BOIOMT ONHOBDEMEHHO K BOSDACTAHHD HOTEHLMANA CepH, NDY STOM BO3-
HEKaeT OlaronpuATHas O0OCTAHOBKA IJA CYALJEIc0CpasOBaHEMA. MMEHHO
B CBASH C MOHMXEHHEM KMCJAODONHOIO MOTEHIMAaNa CPelH pyAoodpaso—~
BaHWA MH HE BHIMM B 0CNACTH BHIENEHHs CYILJANOE CEMHIA M LHHKA
coeMMEeRuAfl Mapraroa, KOTOpHe G7arofaps HeyCcTONYMBOCTH B BHCOKOR
IONBAXHOCTH BHHOCATCH. B OTANYME OT MApPaHUa Xenieso He OOJ-
HOCTED NOKMIAaeT cHepy DynooGpasoBaHis — YacTh €r0 0CTAETCA CBA-
SaHHOt B MOJEKyJe aKTHHOAMTA, 9acTh, KAK DTMeYaloch, o0pasyer
TEIOTeHHHE OKWCJHN Eenesa, Bo MHOTEX ciaydasX B CKADHOBO-IOJMME—~
TANNMYECKIX MECTODORIEHHAX B BEDXHEX IODHSOHTAX MH OGHADYRHEBA~
eM 00JacTH pacnpocTpDaHeHMs IeMaTHTa ¥ MATHeTHTa, a BHme, B 30—
HE OKHCJEHMs, — CypHEe OXDHCTHE COEIMHEHHs XeJaesa,

UsnoxerAne EXEe NPENCTABJEHAS MOSBOJNSKT MDEIIONOEMTE He—
NDEPHBHOCTE M BPEMEHHYD OJMZ0CTH OPOLECCOB DABNOKEHHA IHDOKCEHA
I BHOAUEHHMA CcyNb(UMOB CBHHIA ¥ IMHKA U3 DacTBOpA.

BuHOC 87€MEHTOB-BOCCTAHOBHTENEH H3 CjepH Dearuy CBAIETEeNb—
CTByeT O TOM, 9YTO OCaxkleHHMEe CYALPHIOB MOIJ0 MPOHMCXOMATH JIHNE C
OTCTAaBaHWEM Ha HHTEeDBal BpeMeHHd, HeoOXoImMH 14 BHCBOOORKIEHWUA
HavalbHHX MOpIMi SaKACHHX KOMIOHEHTOB M3 [HEPOKCEHa, B lalbHeji-
wemM o6a 8TH mporecca NPOTEHADT napajulessHo. B cayuyae, ecian OH
MH HONYCTWIM HEe IOCJeX0BATEJNEHYH H He HeMOCDPeICTBeHHYW CMeHY
OpOLeCcCOB DasiOKeHUA NMMDOKCEeHA M BHIANEHWs CyJAbHAoB, a HaJudHe
DaspHBA MEXIy STEMM NpPOMeccaMd, TO CJaenoBalo OH ORHIATE BHHOC
¥ DaccemBaHMe BOCCTAHOBHTEJEft (Maprasna ¥ xesnesa B BUIEe BHCOKO=—
BAJEHTHHX COeIMHEHH#t) Opexie YeM OOCTYyIMIAM DyIOHecymue DacTBODH,
YTO 3HAYATENALHO ocnalmino JmOO0 MCRADYWIO POJNb [popecca IMCTEPO-
TeHHOT'0 DABJIOXEHNA MHUPOKCEHA ¥ CBASAHHOIO ¢ 8THM BHHOCA KHC/IO0-
poIa B COBUMHEHMH ¢ MapraHieM M xelesoM, B TakoM ciydae MH BIIOJI-
He OGOCHOBAHHO NOJXHH ORUIATH KOHUEHTDaLW TaleHuTa U canepnura
B OIMHAKOBO{f Mepe B J0CO# S0He CKapHE ¥ BMEMabINX mopouax, Kyla
MOIVIM [IDOHMKHYTE DYIOHOCHHE DacTBODH: B M3BECTHAKEe, I'DAHATOBOM
CR&8pHe, BNMIOTOBHX [OPORAX B T'DaAHTOMZAaX. MH 3TOr0, ONHAKO, He
Ha(/onaeM.

CBUnETeNrcTBOM GJHM30CTH BO BPEMEHM MDOTEKAHHS YRA3AHHHX
NPOLECCOB FABJIAGTCHA KPUCTALIMSAITMA CYJALQUIOB CBUHIE ¥ IMHKA B
noonasiapile Macce B 30HE pasSBATHA NHDOKCEHA CKADHA M, Kak mpa-
HLI0, OTCYTCTBME MX B 30HE OONYHO JETKO HONIADIXCA 3SaMelleHHD
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KApDOOHATHHX [ODON B KOHTAKTE C [MPOKCEHOBHME CRADHAMM,

IlpaMedareieH XaparTeD ODyIeHeHHs B 30HEe MPOTDeCCHBHOf Xe-
CRAMRAIME, Hatmonaemue SIech CYJbPHIH CBAHIA H UMHKA OpHypoYe-
HH TOJBRO K IHDORCEHaM M ABHHM ODOINyKTaM €rc pDas/ioXeHHd, a He
K TpDagaTy, CONeDEAlMM STU DEJMKTH, H@deM IDYyTEM, Kak TOJBKD
COCTABOM MEDOKCEHa, STOT GaKT OORACHETL HEJb3A. [[DMYDOYEHHOCTH
OpyHEeHeHHA K DeJEKTaM NEDOKCeHa, KOTODHEe MODOj elBa DPas UM
HEBOODYXEHHHM IJIa30M, CTDOr0 JIORANEHOE BHDAXEHHE BSaMMOCBA3H
CyAB(ANOB CBMENA ¥ [MHKA ¥ NMUDOKCEHa OMHO3HAYHO NOKABHBANT He—
DAsPHBHOCTD THCTEPOTEHHOTC DASJOREHMA OMDOKCEHA ¥ OTJIOKEHHA
DYIHHX MHHEpaloB.

Ha HemnperHEBHOCTE CKADHOBO-DYIHOI'O OpOnecca ykaswsabT B.A.
Kapuxos (I960), ®.W.Boasgecor (I95I), M.M.Momceesa (I969), B.K.
MeJBHMYEHKO ¥ ID., KOTODHE OTMEYanT, YTD DYICOTIOKEHHE CMEHAET
CRapHooOpasoBaHue,

WsMeHeHHs B cKapHaX B KOHHEe paHHEj meAouHOof cTamdM, B Yac—
THOCTE ampusonmsamms (MDOABIANWAACH ¢ NOHEREHWEM TEeMIeDATyDH
Ooponecca), XapakTeDHas W JUIA Mocjaelypuei CTaiud ~ BHEISYABa~
HEA (KECAOTHOM#), HONTBEDRIAWT HENDEDHBHOCTE Nepexofia panHej me-
JIOYHO# CcTAIMM B KHCJAOTHYD.

Tagum 06pa3oM, NPUBENEHHHe HamM (ARTHYECKHe MaTeDHamH, a
TAKEE DEe3yABTATH KHCCHAEN0BaHU} DasAMYHHX aBTOPOB MO TPEM DYIHHM
nonam YaTrano-KypamuHckoro permoHa (AnTHATOmKaHcKoe, KyDycaftc—
Koe m KomMarcajickoe) MOATBEDEIANT MHEHHEe O HeMDEeDHBHOCTH H B3a-
MMOCRASH Mpolecca T'ECTEPOTEHHOr'0 DA3J/IOKeHHA CRAPDHOB H OTAOKEHHS
CYJMB(HNOB CBHAIA ¥ [MHKA.

Kag oTMmMeuanoch BWUE, I'DAHAT B OTINYEE 0T NHDPOKCEHa, YOTOf#-
YEB B [pONEcce DEerDecCHBHOI0 MeracomaTosa. [0 HameMmy MHEHND,
TpaHaT (mpemcTaBleHHH B M3BECTKOBO-EEJES3HCTHX CKapHaX OOHYHO
QHIDaIWTOM, JHCO aHIPAIMT-IDOCCYAAPOM) HE3ABMCHMO OT CTENeHH
YCTOWUMBOCTE K Ne#CTBMI I'HCTEPOreHHHX DAcTBODOB HE MOXET Cly-—
EATE Cpeno#, cIocOOHOH JOKAIM30BATE CBHHOOBO-IIKOBOE OpyIEHE-
HHE B CKOJBKO-HEOYIL 3aMETHHEX KOHIESHTDaaxX, [[pMuMHOl, Ha Ham
B3IVIHL, SBASETCH: .

a) OTCYTCTBEE B €r'0 COCTABE 34KMCHOIO xeje3a. B yKasaHHHX
TPaHaTax xeses30 MDENCcTABIEHO B OKMCHO# opMe, B CBA3SM C yeMm Ja-
XE€ NonHoe pas/OxeHWe TDaHaTa He MOEEeT COMNDOBOXIATECH BOCCTAaHO—
BATENEHHMY DeaKiisavMy, TAK Kak BO3MORHHE NpPEBpalleHMs BHCBOOOKIA~



20

DIET0cs OKHCHOI'D Xejes3a (B BUIE HAUMBHCWEIO OKUCJA) MOTYT IpE—
BECTH /OB K BOCCTAHOBIGHMD XeJe3a, YTOD CBABAHO C BHIEJEHHEM
MOJIEKYZIH KHCJODPOH&, ¥ CJIEeN0BATENBHO, — K OXECAEHNN CDEemH pymo—
o0pasoBanus, Keneso, cozepkameecda B OMDOKceHe (TremeHepruTe,
cannTe, & B HANEM CIAyJae — MaHTaHreneHOepraTe, MaHraHcanaTe) X
HaxolAmeecsa, B OTJMYEE OT I'paHarta, B JIBYyXBaJeHTHO# (opme, OKMC—
JfeTcA, ¥, CBASHBAX MOJEKYJNy KHCJODONA K3 OKpyxawuej cpemH,clIo-
COGCTBYET BOSHHKHOBEHMN BOCCTAHOBHTENBHHX ycaoBuit, Takum oOpa—
30M, BIMAHEEe TpaHaTa ¥ HpOKCEeHa Ha Cpeny Dynoo0pasoBaHuA, Kak
BAIFM, IDOTHBOMOJNOKEOS !

0) OTCyTCTHEE B €r'0 CcOCTABE 3HAYMTENBHHX CONEDKaHU} 3aKuC-
HOIO Mapraeua. Te OTHOCHTEABHO HeOOJblKe XOJNWYecTBA MApraHna,
KOTOpHE OCHUYEO comepgarcs B rpasare (0,3 - I% Mn0), He Morum
OKASHBATE SaMeTHOI'0 BIUSHUA Ha oCaXieHMe CBUHLIA M [MHKA M3 DacT-
BOpa, Iaxe eciM OH TDAHAT NOXBeDPralcs I'MCTEDOT'eHHOMY DasJiOReHNN.

CyemyeT OTMETHTEH, YTO NONBEDPIWHECA THCTEDOTeHHOMY DpasJoxe—
HMY) NMDOKCEHH, €CJM B MX cOcTase He cOlepEaTcs SaKuCHHe Mapra-—
Herl ¥ Xejies30, TAKEE He COSIAKNT yCJAOBMi JUlA BHNANEHUA CYALJUIOB
CEEH[A ¥ [WHKA, [[PDAMEDOM MOI'YT CAYEATH MHDOKCEHOBHE CKADHH HHE-~
Heff B0HH MecTODORNEeHN# CeBepHHi AnTHHTONKaH, KomMancait u Kypy-
cafi-I. B To Xe BpeMms NDHCYTCTEME SAKUCHHX KOMIOHEHTOB B TOff WM
¥HOff HOpOZe He MOEET OCYCJOBHTH JOKANHSAIAD CEBMHLOBO-~IMHKOBOI'D
OPyIeHEHHs, €CJM JAaHHAA Nopojia He IONBEpraeTcd DasicKeHmo. [Ipu-
MEpoM MOEeT CJAYRATE MECTODORIeHHe (CeBepHas I'pymma, B KOTODOM
BCe OpyleHeHMe NDHEYPOYEHO K IMDOKCEeHaM (MaHTaHreleHCepruTy)
CKapHa, @ He K DONOHHTaM, HEcMOTDA Ha Gojiee BHCOKOE COIeDmaHme
B HEM MapraHns [0 CPaBHEHNMN ¢ OEPOKCEHOM, [[p¥uMHa sarjmyaeTcA B
TOM, YTO DOIOHET He pasxnaraercd U MapraHel OCcTaeTod OPOYHO CBA=—
3aHEHM B MEHEpaJe M He LPOABJAAET BOCCTAHOBHUTEJBHHX CBOHCTE.

OrdeTEM eme OUHY OCOGEHHOCTE BOSNENCTBHA MAPraHua ¥ XeJe—
3a Ha CBEENOBO-IMHKOBOE DyHO00PASOBAHME — UX HEDABHO3HayHOE
BJMAHVE B JAHHOM IpoHecce, B XOZe KOTOPOro (HAa CKADHOBO~IIONHAME—
TAJIMYECKAX MEcTOPOENEHMAX) GoJee BEcOMO SHadyeHMe MapraHia. Mu
OCBACHSEM 2TO NBEYMA IDHYMHAMU:

a) pasiaMYHoft COOCOGHOCTED HASBAHHHX BJEMEHTOB K OKMCJAEHNN.
B T0 BpeMms KAk HaMBHCUEM DKHECJIOM XeJe38 ABIAETCHA COelMHeHNe, B
KOTODOM XeJes0 y4yacTBYeT B TDEeXBaleHTHO{ (opve, MApTaHer MOKeT
00pasOBHBATEL YETHPEXBAJICHTHHE KUCJAODOIHHE COeIMHEHHA IMIOTeHHO—
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70 MPOMCXOKNEHUA X OPOABJATE B CBASK ¢ 9TMM O0Jee DE3KO BHpa—
KEeHHHe BOCCTaHOBNTEJIBHHE CBOHCTBA;

6) B OpOLEcCce DasJioKeHHA MUPOKCEHa YaCTh IRYXBANEHTHOTO
Keje3a OCTRETCA CBA3SHHOH B MOJEKyJNe OJHOI'C M3 IVIRBHHX H pac—
NPOCTDAHEHHHX MUHEPaIOB — AKTHHONMTAZ, & TAKXe MIpBaiTa, M02TO-
My B BOCCTAHOBHTEJBHHX OpOHEccaX He yyacTeyeT. MapraHen mouTm
Bech BHHOCHTCH M3 COCTABA [MPOKCEHA, HE BXONA B IBYXBaJeHTHOM
dopMe B COCTAB KAKOTO-AHGO M3 HOBOOCDASOBAHHHX MEHEDanoB. B
oBASH C STEM NDU OUEHKE BOCCT2HOBMTENHHHX CBOMCTB CDEIH pPyInot-—
PasoBaHis B CKADHOBO-~IONMMETAIMYECKMX MECTODOENSHWSX ClemyeT
OTHABATE OPEIIOYTEHHE MapraHiy.

Takum oGpasoM, OIHA M3 BaxHejiuMx OcOCEHHOCTe# CBUHIIOBO—
LREKOBOTO PyNO00pa30BaHMA - MOCTOAHHAA M TecHAs CBASH BO BPEME=
HX ¥ ODPOCTPAHCTBE YETHpPEX SJEMeHTOB'MapraHna, Xenesa, CBUHIA B
OMHKa, OT2 CBA3H, KAK MM BHIENH, YCTaHABIMBAETCH Ha BCEX Mcche—
IOBaHHENX CKADHOBO-I0IAMETAIMYECKAX MECTODOKICHUNX,

o 8Toif CBASH SJEMEHTOB MOKHO CYIMTE 00 HX MCTOYHEKAX,.
CBEHEI] ¥ [MEK B MECTODORIEHHAX CKADHOBO-IOIMMETALIRYECROI0 I'eHe-
THYECKOI'0 THIA, BEPOATHO, IAYORHHOI'O DDOMCXORNEHMA ¥, DOCKOABRY
HM COOYTCTEYDT XeJe30 ¥ MapraHejl, T0, DO-BEIAMOMY, [IOCJ]eNHWE
EMEDT TOT X8 MCTOYHME,

llpupenieM aganus MMEDMETr0cH ua-repnana. OCBEMADWErD BOOPOC
00 mcTouHMKe MapraHna. [Io maHHuEM B,A.Koponesa, cpemHee conepsa—
HWE BaKWCH MADIaHIA B KapOOHATHHX Hopolax AJNTHHTOORAaHA, ydacT—
BymmuX B (JOPMUDOBAHEE DYIOJORANMBYOIMX CKADHOB, KoJeGneTcs OT
0,04 mo 0,I2%. BOnmsy CRADHOB (B WM3YUYEHHHX HaMM paspesax) CO-
JepEAHNE YHABAHHOID KOMIOHEHTa B KApOOHATHHX NOPOmax HEeCROMbEQ
BHIE NPMBENEHHHX CPEIHMX NAHHHX [0 DYIHOMY HOJID M cogTaBiAer.
0,07-0,20%.

Ilo manAum B.A.Tapacosa (I967), sakuchk MapraHna B paspese
EApOoHaTHHX NOpOX Maccesa BapaktuHTay (Kypycafickoe pymHOe mO—
Ji&), rIoe HOPONH OPAKTHYECKH He IOIBEpIVIMCH BIMAHMD THIDOTEp-
MaJBHHX mpoumeccos, cocTasngeT no 0,03%, Ipm 2TOM HE B OIHOM H3
YETHDeX XVMHYECKMY AHAJW30B HM3BECTHAKOB TYpHERcRODO Apyca Ba-
DakTuHETay, KOTOpHE B Kypycae BMemamT DYLOHOCHHE MSpDTaHIIOBICTHE
CKADHH, MapraHern HE YCTaHOBJNEH, B TO Xe BpEMsI 9TH MOPOJH B pyl-
HOM [0ji€ B HENOCPEICTBEHHOM KOHTAKTE ¢ DYIAOHOCHHMH MHDOKCEHO—
BHME cRapHamn mopcony cozepxar 0,05% sakmcH mapradna, TaxkuM oG-
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pasoM 3fech TAKKe OTMevaeTcs OOOrameHEHe MapraHneM OOpOX, BMema—
DIEX CRADHH,

He meHee morasaTeNbHH DEeSyNBTATH, NOIYJYEHHHE HAMH IDH H3y-
yeErE KomMaHca#fCcROTO DymHOTO OOJAA. YHYACTKE KApOOHATHHX OODOX,
OpEMHESINME K cKapHEam (Ha mporsxeHmm 0,3-0,5 M), Hambozee oGo-
TameHy MapraHneM B cogepxar 0,2I-0,24% sarucE MapraHna. B Ha-
ODABJGHEM OT KOHTARTA CO CKADHAME COIEDKAHME KOMIOHEHTZ CHEXA~
erca mo 0,0I-0,02%.

; OTH NAHHNE YRASHBADT Ha HANEYMEe HANDABJIEHHOrD M3MEHEHMs B
cOMeDKAHME 3AKUCHE MAPraHua ¥ OCOTAmeHEe NOCNENNEM BMEHADUEX T0-
pol KAapOORATHOIO COCTABA BOJAHMSE KOHTAKTA CO CKADHAMH,

MpEsesieEEH MaTepPAan CBHEIETEALCTBYeT 00 OTCYTCTEME EHHODCA
MADTAHNA H3 BMEmADIMX OOpPON B XoNe o6pasoBaHEA CRADHOB (RpOME
TOI'0 KOMMYEecTBA, KOTODOE 32KMYEHO B KAPOOHATHHX NOpoIax, Ope-
BpEIIGRHNX B CKADHN), GJArONBDA YeMy MOTME Od BOSHEKHYTE B CRAD-
Hax OTMeyaeMHe BHCOKHe CONeDpRAHMA MAPTAHIA, B ciydae OpmBHOcE
MAprasia H3 BMEmADIEX KApJOHATHHX HODON JNOIWYHO OHI0 OH ORMIATH
He odorameHse, & ofelHeHWe MM ODHROHTAKTOBHWX BOH MSBECTHAKOB [0
CDaBHEHER C COJepXaHHeM MapraHia B yIAJSHHHX OT KOHTAKTA ydYacT—
KAX, 3Ieck ero KONHYECTBO B DACCMATDHEDAEGMHX DYIHHX HOOJAX COC-
TABNAET NepBHE COTHE JOJM OPOLEHTA B, KAK YCTAHOBAEHO HA IpEME—
De KomMamcafickoro DyIHOTO IOMA, OHO XNOCTATOWHD CTACANBHO HAYE-
Hag ¢ 2-3-METDOBOTO DACCTOAHAA OT KOHTAKTA CO CHADHAME E Ianee,
BepoaTHO, Maprasen IVMyOEEHOI'O ODOMCXOXIEHHA ¥ NDHBHOCHTCA I'Ml-
POTEPMAILHHME DacTBODaMM,

30HANBHOCTE B pA3MEMEHMH DYIHO# MHHEDAJH3alMd B
CRApDHOBO—~-CBHHOOBO~-{IMHKOBHX MECTODOKIeHHIX

KomMagcaftckoe pyiHOe moje, YCTAHARNMBAETCA SHAYATEJbHHH
mepenan adcoyoTHEx oTMeTor (I000 M) or mecTopoxneHus KommaHcai
(2500 M) k pymonposBiepEn Hmxneromsancafickoe (IS00 m). [pu axa-
JE3e pachopelelieHds CBUHIOBO-[MHKOBOT'0 OpPYAEHEHHs B DyIHOM HOJe
ycTaHaBIMBAETCA OTYETIMBOE yracaide MHTEHCHBHOCTM ODVIEHEHHS B
HampaBJieHWH OT MEecTODOWIeHHA KomMaHcait K pynOODOABAEHED HmkHe—
komMaHcalickoe, [locaemsee DpelcTABNIEHO HECKOJNLKEMH CKADHOBHME
TeNaMl, BCKDHTHMM KAHSBAMK B IDOCJEXEHHHMM HA ODOTAREHEM I KM.
Heckonbko 000COONEHHO M OJMKE K MecTopoxleHud KomMancaji Hax0-—
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[ETCH CKADHOBO-DYMIHOE Tejno K16, cOCTOAWNee M3 IBYX H30JMpOBAH-

HHX Y9aCTKOB — NEHOI'O H CEBEDHOIO.

[lp¥ CpaBHEHMM DE3yJLTATOB ONPOOOBAHHA MO TDEM yYacTHaMm
pymEOro mons (MecTopoxnerue KoumaHcajt, CKapHOBO-DyIHOE TEJO
¥I6 ¥ pymomposBneHue HumHeKOUMAHCAHCKOE) BHABHIOCH CASIyDIEe:

a) pesKoe CHHREGHEE COINepRaHWA CBHHIA W [MHKA B DyIHOM Te—
Jie $I6 no CpPaBHEHMD €O CPEIHFME IAHHHME 00 MecTOpORIeHmo KomMas—

. calf ¥ BHMKNMHEBAHME ODYICHEHUs B HANDABIEHWM K DPyLONDOSBACHYD

HmgRexomMaHcajickoe, HecMOTDA Ha HANWYME MONHHX CKADHOBHX Tel. B
npenesnax pynHoro rena MI6 CBUHIOBO-IMHKOBHE DyIH B BaMETHHX KO-
JMYEeCTBaX IPACYTCTBYNT Ha €ro HXKHOM yyacTKe, DACHOJOXSHHOM OCJH-
®e K MecTOpOxmeHmo KomvaHcait, TOIZa Kak Ha CEeBEDHOM COJEpRAHHE
UWHKa yooroe, CBHHE[ OTCYTCTBYET;

0) ONHOBDEMEHHD C yTacaHdeM Ha TJIYOMHY CBHHIIOBO-UHMHKOBOID
OPYZeHEeHNs NOABNAETCA MeNHoe, Ha ceBepo-3anmamHoM ¢UiaHIre pyIHOTO
Nnois B DyLOOpOSBJIEHME HUXHEROUMaHCajickROe, I'Ne CBHHIOBO-MHKOBAA
MAHEepaJM3audsa OTCYTCTBYET, MeNHOe ODyIeHeHMe B DYIHHX Tejax
OOCNeNoBaTeNbHO B CEBEDHOM HanpaBieHHd yBeANYHMBAETCHA M 00pasyer
EOHOEGHTpAIAM, 3aC/AyRWBALNME BHEMaHUA. Takum 00pasoM, BHABIAAETCH
30HAJBHOCTE B DAsMEMeHMH DYIHO} MEHeDAJM3alyy, BHDAKSHNAACH B
BaKOHOMEDHOlf CMEHEe CBMHIOBO-~IMHKOBHX DYI LWHKOBO-MEIHHMU ¥ MEl—
HEME Dynavu. [IpUBelleHHHE MaTeDUajH IADT OCHOBAHHE ODeNmoJaraTh
BEDOATHOCTH YyBEJMYeHHd CONeDEAHMA MeIH C TAyOHHO# B HmsHerom—
MaHcajickoM DyIOIDOABJICHHAM,

AnanoIWYHHE M3MEHEeHHA B cOCTaBe DYIHOTO BeuwecTBa ¢ TUIyOu—
HOji HaG/MOIAMMCEH HamM Ha TVIYOOKO BCKDHTHX CKADHOBO-CBHHIOBO-LIMH-
KOBHX MecTODORIEHIAX CepepHuit AnTHHTONKAH M Kypycafi-I.

Mecropoxnenne CeBepHHf ANTHHTOMNRAH [POCAEREHO Ha TIyCHHY
cBime I000 M OT MOBEPXHOCTH. 31€Ch BHABJGHA BEPTHRANBHAS S0HANE—

"HOCTH B paciipelesNeHMd MUHEDaNbAHX KOMINEKCOB: Ha ruyGumHe 800 m -
. TAleRNT-cHaNepuTCeB0e ODYICHEHNe CMEHAETCA MATHeTHT-THpPHT-Xalb—

KONMPHATOBLM,

Mecropoxnesre Kypycaii~-I. CrapHOBO-DYIHHE TEHd, KAk yKA3H—
BaJock, BCKDHTH TOPHHMH BHDAGOTKaMil Ha IyouHy Gonee 700 M. B
BTOM ZHTEpPBaje OTMEYEHA CMeHa ¢ TVYCUHO# MUHepANbHHX KOMIJEK—
COB: CasepAT-TANeHUTOBOTO TaleHUT-CHANeDUTOBHM, Naiee o@ajepuT-
XanbpKONAPUTOBHM, KOTODHIT CMEHAeTcsa MOHOMMHEDATBHHM XAaJbKOIMpH—
TOBuM, Comepmasue Memu ¢ ILAYOHHOH# Bospicraer ¢ 1,5 Ha X ropu-
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sodTe A0 5 va XIV ¥ jo 7-8 yca.em. Ha XVI.

[IpAysHa CMEHH CBHHLOBO-IMHKOBOI'0 ODyIEHEHMS MEIHHM C Iy-
OEHOff B NAHHHX MECTODOXNEeHMAX SaRMY4ETCA B CJHASIyLMEM.

Teonoradeckue ycJOBEA @ODMEDOBAHMA KOHTAKTOBO-CEMETACOMa-
TEYECKHX CKADHOBHX TE&J CO CBHHUOBO—IMHKOBHM M MEIHHM OpYIEHEHH—
eM B HEX ONMHAKOBH, BO Boex Tpex cAy4Y&AX OHH O0pa30BAJHCEH B pe~
SyJAbTATE DPEAKIMOHHOI'0 B3AMMOIEH#CTEHA HMHTDYSHMBHHX [IODON C M3BEC—
THARaMA, [0 XMMMYecKOMY COCTABY NODOIH, CJATADUEE CBUHLOBO-LMH—
ROEHE CKADHOBO-DyIHHE Teja, HE OTAHYaDTCA OT IopoX, CHOpMHDOBaD~
IEX MEeNeHOCHHE CKADHH.

HecMoTpsa Ha HOAHOE CXOACTBO yCnoBHit $OopDMADOBAHMA OTMEYEH—
HHX IBYX DA3HOBROEOCTE! CKRADHOB, NHDOKCEHOBHE COCTABLANIIKE MX
OTJHYEOTCA COJNE[KAHMAME 3aKMCHHX XeJesa X Maprasua, Tak, eciu
CRADHOBO~PyIHHE TeJa CO CBHHIOBO-[EHKOBHM QDYIEHEHHEM CJOKeHH
DEDOKCEHaME MaHT8HIeNEeHOEeprHTOBOTO COCTaBa, TO B MEJEHOCHHX
cKapHax mpeoOnalanT NEPOKCEHH NHONCHIOBOTO COCTaBa, OTH pASAE-
YEA O00BACHANTCA, HO-BHIEMOMY, HEOIHHAKOBHME TEDMOIIAHAMIYE CHEMK
YCNOBHAME (OPMEDOBAHMAA DRCCMATDEBAGMHX DASHOBRNHOCTEH CKADHOB:
OHY 00pas30BAHH Ha pDA3HHY IAyOMHAX, BIMAHUEe IyGHMHH NDOABMIOCH
He HeNoCcPeNCTBEHHO HAa CHOCOOHOCTH CYJb(HNOB CBMHUA B IMHEA K
BHIANEHAN H3 DACTBODOB, & B H3MEHEHHH COCTABA NMMDOKCEHA CKRAD~
HOB, BHDASHBNEIOCA OpEEJE BCEr'0 B yMEHbUEHEM COIe[mAHWA B HMX
SARWCHHX Maprasua ¥ xenesa (ODH ONHOBDEMEHHOM yBeJMYEeHHMH colep-—
ZaHMA MATHMA) ¥ nepexole MaHETasTeneHCepPIETa B CANMT H JMONCHI,
OmHoBpeMEHHO ¢ MSMERCHHEM COCTaBa MHEDOKCEHA M CHMREHASM B CRap—
Hax coIepxaHm# CBEHNA ¥ [HHKA DacTeT COUeDkaHHe MeIH, KOTOpad
C HCYEeSHOBEHHEM CBHEHIIOBO~-IMHKOBO} MEHEDa/JM3aUME OpHOCpeTaeT B
pyIax, OpefCcTABJERHHX MATHESHANBHHMM CKapDHAME, CaMOCTOATeNbHOe
3HaueHEe,

TaruM 00pa3oM, BHABJEHHaA Ha IPEMEDE TDEX OMECAHHHX MECTO-
DORIEHMHt BeDPTHRANEHAR 30HANBHOCTH B MOBEIEHHM CBHHUA, UHHKA K
MemE Hecxyyaiifa. OHa OTpaxaeT 3aKOHOMEDHOCTH ODMUDOBAHMA CHAD-
HOBO~I0JIMME TAJUINYECKNX MecTODORNEHM)t ¥ OGycJOBAEHA CTOJbL Ke 3a-
KOHOMEDHHM HSMEHEeHNeM Ha IVIyOMHY cOcTaBa BMEUANNMX OpymeHeHue
nopoj — UEPOKCEHOBHX CKADHOB. BaxHO NmpM 3TOM OTMETHTE CTpPEMIL-
TEJBHHN DOCT CONepPRAHMA MEIM C IMyCHHOk ¢ M3MEeHeHHMEeM cocTasa
CRaDHOB.

Hpuneneuaue IaHHHE MOIYT CIAYEHMTE OCHOBaHHMEM I DeKOMeHIa—






