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MOP®OQJIOTHYECKHE THIIbI NOPOJ 30H
OKHUCJEHUY CYNIb®PUAHBIX PYAONPOSABJIEHHH
KOJIbIBAHb-TOMCKOH 30HbI

b, M. JIEBAULIGB
([Mpexcrasacna npod. A, M, KysbMuHbiar)

B noc.eHie robl NOWCKOBble padoThl C IIPUMEHEHHEeM FeOXHMUUYECKHX
I reoU3MYECKHX METOA0B AAT 00JbIIOE KOJHUECTBO aHOMaJuauid. OHAKO B
OONBUIMHCTBE CJyYyaeB 3TH aHOMAaJHHU He YKasblBalOT TOYHONO IOJOXKEeHHS
pPYAHOrO BBiXOJa u Tpebylor jJanbHeliell gertanuszauud. OIHUM H3 MeTOI0B
JeTanu3alny sIBASieTCA H3y4YeHHe M KapTHPOBAHHE MOP(OJOTHUGCKHX THIIOB
IOPO;1 30H OKHC/JIEHHS CYJAb(PHAHBIX MECTOPOK/IeHHIl Ha OCHOBE MPHHIHIOB,
paspadoranubeix @, H. IllaxoBbim (1947, 1960). OnbiT paboT 00 H3YYEHHIO H
KAPTHPOBAHUIO OKHCJAEHHBIX BBIXOAOB CyJAbUAHBIX pyaublx ten Canaupa
(laxos, 1946; Uepenuun, 1961; Uepenuud, JleBamwos, 1962), Pyanoro Aatas
{Pocasikos, Pocasikosa, 1965) u 1pyrix paioHOB NMOKa3blBaeT, UTO AaHHBIK
MeTO T nveeT 60JblIOe MpaKTHYeCKoe 3HauYeHHe s palioHaJIbHOrO Hamnpas-
JeHHsI pa3Belo4ubix padoT ¢ Ledblo BCKPBITHS I'HMOTEHHBIX Pyl HA rAyOuHe.

[IpoBeaeHHOe HaMH M3yueHHe OKHCJIeHHbIX Bbix0o10B DapaHoBckoro, Miu-
TpodaHOBCKOrO U pAAa APYrux 6osee MeJKHX CyAbQUIHLIX PYLONPOABICHUN
KosbiBanb-ToMCKOH 30HBI TO3BOJIHJIO BHISIBUTH OCHOBHbIE MOp(osorinuecxkue
THIBI TIOPOT, BO3HHKILHX MO BO31eHCTBHEM CyJAb(AaTHOTrO0 BbIBETPUBAHUS H
paspaboTarth Jeren1y THX OPOI, KOTOPAs MOKeT OBITh HCMNOJIb30BAaHA MpPH
pacuiu(poBKe BLIAB/JASHHLIX HA €e TeppHTOPHH aHoMaauh. [lpu coctaBiaeHuu
Jreredi bl Mbl PYKOBOICTBOBAJUCH TOJOMKEGHHAMI, H3J0KEHHbBIMH B YKa3aH-
upix Bbiuie patorax ©. H. [llaxosa.

Meronuka noaesbix paboT 3akaOYanach B oroope pPa3JaHYHBIX 110 CTere-
Hil H BUAY THMIEPTOHHOIO M3MEHEHHUs NMOPOA H3 eCTeCTBEeHHBIX OOHaKeHHH ¢
HMEIOUIHXCA TOPHbIX BbIpaOOTOK Ha y4acTKaX MPOSBJAEHHUS CYyIbpHIHOA Mu-
HepaJU3allt Kak N0 NpoduIaM, TaK U MexX1y HUMU. B KamepanabHblll nepu-
071 BCe oroOpaHHble 00pa3lbl HOABEpPrajuch MHKPOCKONHYecKuM (rnpo3pad-
Hble M MOJHPOBaHHble WAKGEl, GUHOKYASPHBIH MHKDPOOKOMN) H CMeKTPasbHbIM
neeaerosanuam, Ilpu onpeaenennu oOHapy:KeHHBIX BTOPHUHLIX MHHEpaJioB
ITHPOKO MPUMEHSAJNCH MUKDOXHMHYECKHI MeTOd, a B OTAENbHBIX CJAYYasx
PEHTTeHOCTPYKTYpHBIH ananu3. CoCTaB TOHKOIHCIIEDPCHOrO MaTepHasa B
o0pasiiax U3y4asacs ¢ MOMOLUbIO 3JTEKTPOHHONO MUKPOCKONA.

Kak nokasaan zHamu uccieloBaHHA B KOMIIeKce crednduyeckux odpa-
30BAHHH 30H OKHCJeHIA CyJb(HARbIX pylonposBieHHd KoabiBanb-ToMcKoil
30HBl MOXIHO BBLIAEJIHTD C/eIyIoHIHMe OCHOBHbIE THIMBI: OCBETJAEHHBble MNODPOTH,
OpO/Ll, o6oraileHHbe THAPOOKHUCAAMH KeJe3a, MOPOIAsl ¢ MyCTOTAMH OT Bbl-
ureauMBadua Cyab@u1os (OKHC/IEHHble OeTHble BKpAallJIeHHble py1bl, ry6-
KH), HOPObl © HAJHUHEM BTOPHUHBIX PYAHBIX MHHePasoB H PeJHKTH THIO-
I'eHHOH MuHepaJu3aluH.
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OcBeT/ieHHbIE TOPOAM

OcseTsieiHble TOPOAbLl ABJASIOTCS Hanbosee IWHPOKO paclpoCcTpaHeHHbIM
MOpP(OTOTHYECKHM THNOM Cpe/lH OKHCJeHHBIX pa3HocTell. PacmpocTpanenue
HX B IJlaHe COBMAjlaeT ¢ NpocTUpaHHeM 30H MHHepaauszauuu. K aT1ofl rpynme
OTHOCSITCS TOPOIb, MePBITYHbIE MHHEPAAbl KOTOPBIX 3aMeIleHbl FHAPOCTIONa-
MII, MOHTMODIIIOHUTOM, KAOMHHHTOM, Fa/JIYa3HTOM H UM [NOJ0GHBIMH CHJIH-
Katamu .B pesyapraTe npouecca 3aMelleHHs NTOPOAbl PHOOPETAIOT CBETAYIO,
nopo# Geayio okpacky. CreleHb OCBeTVIEHHS 3aBHCHT OT MHHeDaJIorHUecKoro
COCTaBa MOPO/I, HX MPOCTPAHCTBEHHOTO PaCNOIOKEeHHS OTHOCHTEILHO PYIHO-
10 BHIX0Ja H HaChIleHHOCTH nopoj] cyabduaami. Haubosee HHTOHCHBHO OC-
BeTsoTCH 2(pPy3uBHble H MHPOKJAACTHYECKHE PA3HOCTH [10PO1 KHCJIOTO CO-
craBa. Heckonbko cnabee nmpounecc oKUCAeHHA DAa3BUBAETCS B [IMHHCTBIX
H HM3BeCTKOBHCThIX 0CaTOUHBIX Mopojax. Menee Bcero nolBeprKeHbl oCBeT/e-
HHUKO Nopo1bl, forartble TEMHOUBETHBIMH MHHEpaJsaMH. Pasznuunas BOCIIPHHM-
YHBOCTbL NOPoI K npoueccy ocsetaeniss ®. H. [laxosbiM (1960) obnacusiercs
HEOJHOPOIHOM YCTOHUIBOCTHIO NOPO,1000pa3yIoOILHX MHIEPanoB K cyabdar-
HOMY BLIBETPHBAHHIO.

B 3aBHCHMOCTH OT MHTEHCHBHOCTH Npollecca OCBETJAEHHS, CPpell OMNHCHI-
BaeMbIX NOPOJ MOMKHO BbLIeNMThb TPH CJAEIVIOILHE Da3HOBHIHOCTI: ¢aabo
OCBETJIEHHDIE MOPO/bl; CHJIbHO OCBETJEHHbIE OPO/1bl, I1e3UHTErpupoBaHiible,
HHTEHCHBHO OCBeT/JeHHble NOPOAbI.

Cna6o ocBeTJdeHHDb € NOPObLl pacnpocTpaHesdbl Haluboee WH-
pOKO HA W3YUEHHBIX PYAOMPOABJSHHAX, H 3TOT BH/ H3IMEHEHHS OXBAThIBAET
[IOUTH BCe I0POIbl B NOJAX Pa3sBHTHS CyabdUAHON MuHepaausauud. [1poss-
JASIOTCS B BHE NMOJOC HAH OTI1eJbHLIX JHH3 H COOTBETCTBYIOT IJIaBHbIM 00pa-
30M yuacTKaM ¢ HE3HAUUTeNbHOH CyabQuIHOH MHHEpaTH3aLied.

K 3tomMy mMopQosorHdeckoMy THNY OTHOCATCA MaKpPOCKOMHYECKH T1J10T-
Hble, cepoBaTO-Oe/bie, ¢ yYacTKaMH NEPBHUHON OKPaCcKH MNOPOIbl, COXpaHUB-
LIHe CBOH HayaJbHble TeKCTYPHble i CTPYKTYpHble yepThl. MHKPOCKONHYECKH
B HHX YCTAHaBJAHBAIOTCS KaK MHHepaJbl HCXOIHOH NMOPOABI, TaK H BHOBb 00-
pasoBaHHble. KOoMHYeCTBO TOHKOIHCIEPCHOTO I'THHHCTOTO BellecTda B N0po-
e He3HauuTeJbHO 1 cocTaBasier 10—15%. B cocrase ero npecdaaialor ruil-
POCJTIO B, peXKe BCTPeualoTess KaOJAHHHT H raJayasHr.

JIMOHNTH3ALUSA ONUCHIBAGMDBIX MOPOI MPOSBAAETCS  CHOPOUYSCKH 1
oueHb c1a60. OGbIUIO OHA HMEET MJIEHOUHBI XapaKTep, PasBHBASCh MO pac-

CJAHLOBKE [10POA H B0 IJIOCKOCTEH OTASNBHOCTH. BeTpeuaencs oHa Takxke
B PeIKHX MOopax, BO3HHKLINX OT BbillleJauuBaHus CYAb(UIOB U B BHIe MCEB-
J10Mop(O3 No MHPHTY.

CHIBbHO OCBeTJAEHHbB € [NOPOIbl [0JAb3YIOTCH 3HAUUTENBLHO
MEHBILIHM PACIPOCTPAHEHHEM [10 CPaBHEHHIO CO ¢1ab0 OCBeTJIEHHBIMH MOPO-
aamu. [To cBoeMy pacloJIOKEHHIO OHM OTBEJAIOT YqacTKaM HHTeHCHBHOH
CyTbOHAHON MHHepaTH3alHH H 3aHMMAIOT NPeuMylIeCTBeHHO IeHTpaJsibHble
HACTH PyJHOro BbIX0Aa. MaKpOCKONHYECKH CHJIBHO OCBET/IeHHbie NOPO/ibl
npeIcTaBAAOT cO0OH TTOTHBIE W OZHOPOJIHble MO CTPYKTYPHO-TEKCTYPHBIM
0COGEHHOCTSIM MOPOAbl ¢ YACTHUHO COXpPaHUBLIEHCH NEPBHYHOH TEKCTYpOH.
Oxpacka HX B OCHOBHOM Oenasi, OUeHb PEIKO C 3eJ€HOBATBHIM HJH PO30Ba-
ThIM OTTeHKOM. [lpeoGpasoBanie IePBHYHOTrO COCTABA TOPOIbI MPOXOAHT Ha-
CTOJIBKO TWIYOOKO, UTO HHOI/1a HEBO3MOXKHO ONpeleJqnTh e HCXOHBIH COCTaB.
[Tox MUKpPOCKOMOM yCTaHaBAHBAETCHA, YTO B Macce TJIHHHCTOrO MartepHasia oT
MepBHYHOIO COCTABA MOPOALI COXPAHSIOTCS B OCHOBHOM KBapll, HapuT, peiko
XJOPHT, porosas oOMaHKa 1f OUeHb PEeIKO CepHUHT, MYCKOBHT, KapOOHaTH,
noaesbie mmathl. COCTAB IMTHHUCTBIX MHHEpAJioB, COJLeprKaHHe KOTOPBIX B
CHJIBHO OCBETJEHHbIX MOPO1aX A0CTUraeT 70—809%, 3aBUCHT OT MHHEepaJOFH-
YeCKOTo COCTana npeodpas3oBayHoll nopoabl. B kucabix 3¢dysuBax npeumy-
IIECTBEHHBLIM PA3BHTHEM TIONb3YIOTCH KAaOJHHAT, THIPOCTIONb H B MeHbIIeH
CTONeHH raMjiyas3uT, B IMIMHUCTHIX CIaHLaX, KpoMe TepeyHcIeHHbIX MHHepa-

-
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J0B, Ha0J101aeTcs $0JblI0e KOJHYeCTBO MOHTMODILLIOHITA, B .14a0a3ax
pa3BHBAIOTCA TJIaBHBIM 06pa30oM MOHTMODHAJOHIT, MHIPOCIIOAL, HOHTPOHHT
I B NOAYMHEHHBIX KOJHUECTBAX KAOJAHHHUT.

CHABHO OCBeT/IeHHble MOPOIbl XapaKTEPHU3VIOTCST PA3AHYHOI CTENeHbIO
JHMOHUTH3AUHH. B OOJABIIMHCTBe C1yuaeB JAHMOHMT pa3BHBAETCS B BHIe Ha-
JA€TOB M IJIEHOK 10 IIJIOCKOCTAM CAaHUeBaTOCTH Nnopot. Fopasao pexe serpe-
YaOTCH HaleJdo IPOMHTAHHbIE JHMOHHTOM y4acTkH. Takue yyacTKH NpHYpPO-
YeHbl K [I0po1aM, 0cOOeHHO OOraThblM TOHKOAMCII@PCHBIM TJTHHHCTLIM BELIeCT-
BOM. Kpowme TOro, B CHJAbHO OCBET/JEHHbIX MOPO1aX CPEeTIH HOBOOODPA30BaHHMH
BCTPEYAIOTCs KaAbUHUT, OAPHT, TeTUT, JeNH10KPOKHT U BTOPHUHblE MUHEepasbl
cBHHIA, :Me1H, HuHKa. CpelH 3THX [IOPOA OTMEYaloTCs NOPHCThle PAa3HOCTH,
IIpHUeM MOpbl HePEeIKO COXPAHAIOT (PopMy 3epeH CyabPHAOB. JIHO H CTEHKH
HODP Yalle ‘BCEro BBICTHAAIOTCS THMOHHTOM.

Je3HHTerpHpOBaAHHbBIE, CHABHO OCBeTJEHHB e NOPOILH
[I0JIb3YIOTCA HE3HAUUTENbHDIM PacnpoCTpaHeHHeM B BH/e HeOOoJAbLUIHX N0 pas-
MepaM YYacCTKOB Opeld CHJIbHO OCBEeTJEeHHBIX nopo.l. [To BHelmHeMy BUAY 3TH
110PO,1bl MPEACTABJASAIOT COOON NJOTHbIE MJAH 3eMJIHCThIe 0GpasoBaHus Geaoro
B JKeaToBaTo-6e10ro WBeTa, B OOJBIIHHCTBE CAyUaeB MOJHOCTHIO TIOTEPSB-
IIHe TEKCTYyPHbIE YePThl HCXO/LHON MOPO/1bl. Bee oHU JKUPHBEI HA OMLYNb, JErKo
paspylIaTcs pH MPUKOCHOBEHHH K HHM H B LeJ0M HanoMuHaloT Oesable
raulbt. B coctaBe 3THX nopo/ npeo6aafaloT THAPOCHIOIb H KAOJHHHT C pe-
JUKTAMH OTelbHbIX 3epeH KBaplia. JINMOHHTH3AUHUS 3THX MMOPOJ He3HauH-
TeqbHa. JIuib B oTIenbHBIX cayuasx Ha6a101aeTca c1abas nponuTbhIBAOLIIANA
MUTMEHTALIHA B BHAe HEPABHOMEPHO PACMOMATAIOMHXCA NsiTeH OypoBaTO-XKel.
TOTO 1[BETA.

K 3Tofi »Ke pa3HOBUAHOCTH MOYKHO OTHECTH, [O-BHAHMOMY, CBHITY4KH,
BCTPeYeHHbIe B OiHOH W3 CKBaXHWH DapaHOBCKOro Py I10NpOSBASHHS B HHKHEH
YaCTH 30HB OKHCTeHHst. COCTOSIT OHH B OCHOBHOM H3 KBApIla, 0OJOMKOB CHJlb-
HO OCBeTJIeHHBIX MOPO;1 pasMepoM 10 2—4 mat 1 DEIKO BCTPeUaeMBbIX DeNIHK-
TOB CYJb()H10B H JHMOHUTA.

"()pOllbl, o0orauieHHbie OKHCAAMHU H THAPOCOKHC/AMHU KeJde3a

K 5T0fl MOP(OIONUYECKOl MPYIIE OTHOCATCH MOPO,Tbl, XaPaKTePH3YIOULI-
€Ccsl BUUWMbIMH CKOMJIEHHSIMH BTOPHUHBIX MHHEDAJIOB OKHCHOrO :Kede3a. 1o
KOJIMYeCTBY M OCOOEHHOCTSIM HAXOXKIEHHS MHHEPAJOB KeJe3a, a TaKikKe MO
TEKCTYpaM B OMHCBHIBAEMBIX [OPOIax BbIIGIACTCH DA Pa3HOBUIHOCTE,

[Topoas, o6oraueHnble HenepeMelleHHBMH (MeCTHBH-
MH) THIADOOKHCIAAMH M OKHCJAAMH XeJae3a. TO 10BOABHO
[LIOTHDIE, B PA3IHUHON CTEMeHH O0OOTallleHHble FHIPOOKHCIAMH H OKHCJIAaMH
AeJiesa opoiasl, pa3BHBAIOUIMECH B BH1e OTAeMbHBIX YYaCTKOB B MIOJIAX Pas-
BHTHA OCBeT/IeHHBIX f0po1. ColeprKaHHe BTOPHUHBIX MHHEPA/IOB )Kejie3a B
rnopoie xkoneGaercsi B 6osblux mpeteaax (ot 10% 10 60%). ITpeicTaBaeHn
OHHU TeMITOM, THAPOTeTHTOM, JeNHIOKPOKHTOM, ipO3UTOM H reMaTtuToM. Ha-
CBIIIEHHOCTL NOPOAEl STUMH MHHRPANAMH 1 COOTBETCTBEHHO €e TeKCTYpHbIf
O0/IHK H OKpacKa 3aBHCAT OT KOJHUECTBA HAXOIAILErocst B nel fepe; OKHC-
JeHUeM MEePBHYHOIO CyIb(IIHOTO MaTepHaia.

ITpu Hanuunu peKiX Nop oT BHILLETOUEHHDIX CYIb(H 108 TOPO1bl XapaK-
TEPU3YIOTCA yallle BCEro NJIOTHOH TEKCTYPOH, BHILHEBO-OyPOH 1 Gypoil okpac-
KOH B BHJe nATeH Ha oblileM oBeTo-cepoM oHe. [IaTnucTas okpacka ofye-
J0BJIeHa paonpeaeTeHHeM BTOPHYHBIX MIHEPaJOB Kese3a H NPOmIThIBAHUeM
MU TIHHHCTOTO MaTepHaJla Mopo1bl BOKPYT MOp.

TTopoakl ¢ 06HABHBIM pa3BHTHEM NTOP XapaxkTepu3yloTcs 0oJee HHTEHCHB
HbIM pa3BUTHEM BTOPHYHLIX MHHEPAJOB OKHCHOTO 7Kesde3a H HalleJo NPOoIiH-
TLIBAIOTCSL (1MU, NPHOGPETast KPACHOBATVIO, OVPYIO i TeMHO-OYPVIO MOMOTOH-
HY10 oxpacky. HMuorja nosocuartoe pacnpereseiie 10p oT BHILETOYeHHBIX
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¢VAbQHAOB 1 TOHKOIHCHEPCHOTO iaTepnand, Aerko 110,1Bepraiolierocs 1pu-
MUTHIBAHHIO, NPHBOTHT K BO3HWKHOBEHHIO BTODHYHBIX [OJOCYATLIX TEKCTYP.
Hapsany ¢ NJOTHBIMH Pa3HOCTAMU CpPeAH 3THX IOPOJA BCTPEYAIOTCH TaKkKe
2eMJHCTbie H PhiXJble.

Mukpockoniueckue iccael0BaHHs MOKa3biBalOT, YTO cpedHd BTOPUYHbIX
MHHEDANOB OKHCHOrO »Keje3a B ITHX HOpPOZAX HaubOJbLIMM Da3BHTHEM
NOJBL3YIOTCSA TETHT, JenHIOKPOKHT, THAPOTeTHT, O4YeHb DeJKO NPHCYTCTBYIOT
reMaTUT H Spo3UT. B OCHOBHOM OHH BCTPeYalOTCH B BHIE MEJKHX Hefpa-
BHJbHBIX CKOTJIeHilH, TeCHO ACCOUHHDPYIOIIUX C IVIMHHCTBIMH MHHepalaMH.
OTMeyaloTcd Takxke KOJAMOMOpGHbLIe ¥ pajHalbHO-IYYHCTHie arperathl, MpH-
VpOUEHHble B OCHOBHOM K HODHCTHIM YUacTKaM.

[Topoan, oGoraumeHHbe NpPUBHECEHHB MH THAPOOKHC-
JaMU KeJges3a, OTIHYAKTCA OT NEePBOH PAa3HOBHUAHOCTH  OTCYTCTBHEM
1IycTOT, 06pAa30BaHHLIX BhHILEJOYEHHLIMH cyabdugamu. Ha yvactkax pya-
HbIX BBIXO0B OHH paclpeie/sioTcs HepaBHOMEDPHO H Haba10/1210TCH B Me-
CTax Pa3BUTUA OCBETJEHHbIX MOpPOJ ¢ OOJNBIIHM COAEPKAHUEM TJIHHUCTOTO
MaTepHala WIH B OKBapLOBAHHBIX TPellHHOBATHIX nopoaax. B mepsom ciay-
yae MOPOJAbl UMEIOT PXKaBO-OYpPYyIO, KOpHUHEBATO-OyDYI0 HJAH XKeJTYI0 OJHO-
00pa3HyIo WJIH MATHUCTYIO OKPAacKy OT MPOMHUTHIBAIOUIHMX HX THIPOOKHCJIOB
xKenesa. Mopdoaorus ckomJeduil xeae3oconepxaluiiX MHHepasoB B OCHOB-
HOM HeNpaBUJbHAS, O4YGHb Peiko cdepoanuToBas. PasMepbl CKOMISHHH —
AONM MHMJAAMMeTpa M MeHbllie. Pacnpeienenne ux B mopojJe BecbMa Hepas-
HOMeDHOe, co/JeprKaHHe OTJHUaeTcss OGOJbIIUM HEeMOCTOAHCTBOM, J0CTUras
10—20%. Bo BTOpOM — rHAPOOKHC/ABl KeJle3a BLHIOAHSAIOT TpPeLlHHbl, HMe-
IolLMe pasauyHylo MomHocTh (10 0,5 ca) u cexylghe mopoly B pasaHUHBIX
HampaBaeHUsax. [HApooKHCAbl Keje3a mpejCTaBJeHbl MPeUMyUleCTBeHHO Te-
THTOM, THPOTETHTOM I JeMHI0KpoKUTOM. [lepednciiennble MuHepasbl 00-
pPa3yloT B OCHOBHOM 3€DHHCTLIE AlPeraThl, BCTPeYaloTCs TaKKe KoJIoMopd-
Ibie U PayHabHO-JYUHCThIe.

Bypue xeaeszusikd. OcHOBHble AMArHOCTHYECKHE INpH3HAKuU Oy-
pLIX MEJe3HAKOB, 3a/7eraloliix Ha MecTe 6GOraTbiX CyJAbQHAHBIX pyd, 06-
WEH3BECTHE W He TpebyioT NosicHelHi. B MuHepasorud, MopdoJorun M
TEKCTypax 3THX 00pa3oBaHHH COXPAHAKTCA BeCcbMa BarKHbie OCOOEHHOCTH,
NpHCYIHE HUKesgeKamnM cyabduanby renaM. HMmeerca Gosbuioe xosnye-
cTBo paboT, B KOTOpLIX paspafoTanbl KPHUTEPHUW H TpHBENeHb IIpHMepDl
HCMOJb30BAHUA 3THX OcoOeHHOCTell B OypbIX KeJAe3HsKAX NPH PeKOHCTPYK-
UM pyaHbix BbixogoB (Blanchard, Boswell, 1925; Blanchard, Boswell,
1928; Blanchard, Boswell, 1937; Boswell,, Blanchard, 1929; Zocke, 1926;
Cwmupnos, 1965; laxos, 1946, 1947, 1960 u ap.). Ilpu ouenxe OypbIx xKe-
Je3HSIKOB yuMTbIBaioTCs (GopMbl nosocTeil, 3aHATHIX paHee CyabhHIaMH,
TEKCTYPd, CTPYKTYPA H LBET OKHCJIOB H THAPOOKHUC/IOB XKesie3ad, KOJMHYeCTBO
IIMHUCTBIX MHHEPAJOB H, HAKOHeL, HaJHyHe IPOAYKTOB OKHCJAEHHS CVJb-
¢dunos. Ocoboe BHUMaHHe oOpallaeTcs Ha KOHQUIYDPALMIO SIUHYHBIX Tex-
CTYp (ceTyaTast TEKCTypa HepeJ Ko [IOBTOPAeT CTPOeHHe BblIeJOYeHHbIX nep-
BHYHBIX CYJb(HIHbIX arperaTos).

Ha uecnenoBanHbix cyap@uanblx pylonpossileddax Oypbie KeJesHSKH
He [I0JIb3YIOTCA IHPOKUM pacnpocrpaHenueM. Onu BcTpevaroTcs cpeiu OC-
BeTJeHHBIX H 00OoralieHHbIX MEeCTHBIMH THIPOOKHCIaMI NOPOJ Kak creuu-
duyeckne obGpaszosatus B e TUHHUHLIX CIydyasX. JTO CBA3AHO, NO-BHIAMOMY,
C TEM, YTO PY/1Hble BLIXObl [IPEICTABJIEHLl TOJbKO O€IHBIMH BKPaMJIeHHbIMH
pyiamu. B ofpasmax 3THX NOpO1 MHMIUHbIEe SILHYHbIE TEKCTYPbl MNOUTH 1e
Bempevatotest. WMckaouenneMm siBasiotest Oypble Keae3Hsikn POMaHOBCKOTO
PYJOMPOABACHIA, CPeill KOTOPbIX OTMeuaroTc 0o0pasibl ¢ sILMYHBIMH TeK-
CTYpaMH, ‘BO3HUKIIHMH Ha MeCTe BbIIEJOUYeHHOro nupHta. B ocHoBHOM iKe
15 HOCAETOBAHHbIX OYPBIX JKeJe3HSTKOB XapaKTepHB! MIOTHbLle, AYEHCTHIE,
HOPHCTble i KABepHO3Hble TeKCTyphl. B OoTIeJbHBIX cayuyasix B HHX yCTaHaB-
JHBAIOTCH BTOPHUHDLIE MUHepadabl: Manaaxut, azvput (Oruebozanvckoe py10-
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[tposiBJeHIe), caMOpOoIHas Melb TPH MHKPOOKOMHUECKUX [1CCACTOBAHHIN
(Bsiackosckoe pyaonpossaexue). Ouenb 4acTo ¢ PHAPOOKHCAANMII H OKIIC1a-
MU Kese3a B OypbIX KeJe3HsKaX ACCOLHHPYIOT MUPOIIO3UT H NCHJIOME a.

ITopoaw, coneprkamue KOPKH, HaJeThl U NJACHKH I HA-
POOKHCJIOB XKe€Jde3a Ha PYAONEPOABJISHHAX DPaclPOCTPAHEHBI OUEHbL
wHpoko. Kak oBunerensctByior ganusle H. A. Pocaskosa (1965), no mop-
(HOJIOTHM H PAa3BUTHIO 3THX 00pa30BaHHHA MOKHO CyIHTH 00 11X reHesice. B
OJHHX CJy4asX OHM UMEIOT Pe3KHe IPaHHIbl C BMEINAIOUWIUMI NOpoaaMH
BO3HHKJIH 32 cUeT OCaXKJAeHHs H3 PacTBOPOB, OOraTblX KeJe3HCTBIMH COelli-
HEHHSMH, H4 [JIOCKOCTSX OTAEeNBHOCTH H B TpeulHHax Mopol, YCTOHUHBBIX
K XMMHUECKOMY BbIBeFpHBaHHIO (OKBapLOBaHHbie, OGAPHTH3LHPOBAHHbIE H
ap.). B apyrux — Bo3nukau B pesyabtate AHGPY3UH Kereza B Macce 110-
POLBI NPH BbLIBETPHBAHHH, OTYErO I'PAHHIbL IIMEIOT PACI/ILIBUATLIH XapaKTep.
Hng nopo1 mecae1oBaHHBIX cyJab(HIHBIX PYJONPOAB/IEHHH Hanbogee [0Ka-
3aTEbHBLIM SIBJSIETCA DAa3BuTHe MepBOil Pa3HOBHIHOCTH KOPOK, ILI€HOK i
114J1€TOB B npejeax py/AHbIX BbIXOL0B.

Mopoasl ¢ nycroTamMu OT BblLEJAUYHBAHUS CYAbOUAOR

Cpean 310l MOp(OIOrHUeckKoll DPPYIHIBL [OPO/T MOKHO BLLIeMNTb  1Be
OCHOBHbIC PA3HOCTH: OKHCJAEeHHble O€IHble BKpan/ieHHble pyiabl 1 T'yOKH.

K oxuciennpiy GeIHbIM BKpalJeRHbIM pyAaM Ml «xsnmiHrav» (An-
JlepcoH, 1958) otnocaTcs nopo/abl, cojepiKallide TYCTOTLL OT BbllLLETAaYHBA-
HHS CYJAb(HI0B C 3HAYUTENbHbIM KOTMUECTBOM IICEBIOMOP(PO3 BTOPHUHLIX
MHHepasoB no nocaeinnM. OUeHb YACTO MOPLL COXPAHAIOT OUePTaHHA Cylle-
CTBOBABILUHX paHee CyaAb(HI0B.

OkucneHHble BKpAIJIeHHble DY.1bl HA yYaCTKaX CVJAb(QiIHCH MiHepaah-
3auuu KosbiBanb-ToMCKOH 30HLI BCTPEYaroTCst 10BOJbHO pei1ko. OObluHO
5TOT MOPGOJOTHYECKHI THI paclpOCTpaHell B UEHTPAJbHbLIX 4acTidX noJei
OCBEeTJIeHHDIX WJAH ODOrall@HHBIX MECTHBIMH [HIPOOKHCIAMII H  OKHCJAAMH
JKese3a nopol.

I'voxn obpasyloncst 3a cueT MOpo,1, XapaKTepH3YIOLULHXCA HaJHUHeM ry-
CTOH BKpaMJIeHHOCTH Cyab(huaoB. B pesyabrate npouecca BbllleJaudBaHHs!
3THX CyAb(HTOB BO3HWKAIOT OpHCThie o0pasoBanusl, B CTPOEHHH CKeJeTa
KOTOPBIX MPHHHMAIOT yuacTHe Kak NepBHUHble, TAK H BTOPHUHbIE MHHOPAJbl.
[lo cocTaBy cxenera ryGoK cpeld HHX MOXHO BblesuTb KBapuesble (ba-
paHoBckoe, OrHeBo3anMcKoe, PoMaHOBCKOe PYV10MpOsABRIeHNHs), GapHTOBbIe
(OrHeBO3anMCKoOe pYLONpoOsiBIeNnHe) M JuMOHHTOBHe (Buackosckoe pyao-
nposiBiaenue) ryoxu. I1ycToThl B ryOKax HMEIOT pasiiHyHylo QopMy H pas-
Mephl ¥ OueHb YACTO BBUIOJAHEHbl JHMOHHTOM, PeIKO B HHX BCTpeyaercd
APO3HT M BTOpPHUHBlEe pyJHble MHHepaJbl. Ha H3yyeHHBIX py10IpOABIEHHAX
HauboJ/Iee pacIpPOCTPAHEHbl KBaplUeBbie TYOKH, HO B LeJ0M OHIf BCTpeuaioTcd
JIOBOJIBHO PEIKO U MOPOH HX HeMb3A BbI1EJHTb KaK CrnelH@HUeCKHH 3/1eMeHT
30Hbl OKHCJEHUS Cpeld JAPYTHX MOPQOJOrHYECKHX THTOB MOpPOL.

Mopoabl ¢ HANMYHEM BTOPHYHBIX PYAHBIX MUHEPAJIOB

Takue nopoabl ABAsIOTCS Beerja LEeHHDIM MOKa3aTeleM Ha CyJbdi 1iible
PyAbl, H COAEPKAaHUE B HUX BTOPHUHBIX MHHEDAJOB 10JAHO OTMEUAThCA HPH
HCCJe10BAHNH PYAHOrO BhIXO1a. CpejH OKHCJIeHHbIX pasHOCTeH Mopol CyJb-
Gunubix pyronpossienuid Koabizatb-ToMCKOR 30HBI BTOpIUHBIE MHHEpaJb,
KPOMe MHHEDAJOB Keje3a H MapraHla, BCTPEUAIOTCs B €UHIUHDLIX Caydasnx
H He 0o0pasyloT KpynHbIX ckonaewiil. [lpeicrasienbl oOHII  caMOPOJIHbIMH
AeMEHTaMH, oKHCAaMH, cyibaTtaMu, KapOoHaTaMH, CHIIKATaMIl, apceHa-
TAMH 0 CVIL(QUIAMH, YCTAHOBICHHDIE HaMIl BTODHUHDIE DV,IHBIE MHHeDa/bl
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30H OKMCJeHHA cynmbn@nblx PYAOMPOSIBACHHI Koabisanb-TOMCKOH 30HBI i
HX pacnpocTpaHeHHe NPUBOJATCA B MOMELleHHOH HHXe TabJauue.

Hecmorpa na GenHoCTh PY/AHBIX BBIXOJOB BTOPHUHBIMH  MHHEpaJaMH,
HEKOTOpble H3 HHUX YCTAHABAHBAKTCH MaKPOCKONHYeCKH (OApHT, MaJaxHT,
A3YDHT, CKOPOIUT, LLeDVCCHT).

TaGanuwa |

BropuuHbie pyaHbIe MAHEPANBI 30H OKHCJEHHS CYNb(HAHBIX PYIONPOIBAEHHA
Koabisanb-ToMcKoN  30Mbl

Llnrpoko Pe1x BeTpeuztiple B eAHIMUILX
pacnpocTpaHeHHbe eaxn cayyaax

FeTHT, THAPOTETHT, VIemH10- Daput, fpo3ur, uepveeuT, Kala- CaMopolHas Medb, CKO-

KPOKHT, I'¢MaTHT, M[CHIOMe aH, MHH, BHIJICMHT, lll/IpOMOp‘fp HT, [POJHT, THAPOUHHKHT,
MHEDOTIO3HT MaJqaxuT, asypur, MEIBHHKOBHT- CTH on OKOHHT, BaJeHTH-
NHDHT, I'IJI}O.\IL’)DH})O}}IT HHT, KEepPME3HT, Xa.b-

KAHTHT

PeJHKTb! THIOreHHO!H MUHEpPAJIH3ALMHU

PyaoHocHble pacTBOPDI, JamOlHe Hayado MPOMLILIJIEHHBIM KOHUEHTpa-
HHAM TOMO WJM HHOMO MeTaJljia, KaK H3BeCTHO, NPOH3BOAST pAl XapakTep-
HBIX H3MeHeHHH BMellawilux Nopo1. Takue nopoabl B JHTepaType (DHUIYDH-
PYIOT KaK DPHIPOTEpMaJbHO-H3MeHeHHble o0pasoBanusa. [lpu Hanomenun
BTOPHYHBIX [IPOLECCOB MHOPHE M3 3THX [10p0] €1ado 1101BepraloTcs HiMe-
HEHHAIM, YTO M JaeT BO3MOXKHOCTh MPH H3YYEHHH PYLHOIO BLIXOLA paccMar-
PHBAThL HX KaK PEJNUKTOBble GOPMbl IepBHYHOR MuHepaau3amuu. K pemikray
THIOTeHHO MuHepa/H3alUdud OTHOCSTCS TaKiKe COXPAHHBIUHECs OT OKIicae-
HUS NePBUYHblE CYab(PHUADL

K OCHOBHbIM pe/quKTaM THIIOM@HHOH MHHEpaJM3alnH, NpeIcTaBJIeHHbIX
rHAPOTEPMAJbHO-U3MEeHeHHBIMH nopo.1aMi, B npelenax Kosabisanb-ToMcKo#
30HBI HAMHU OTHECEHbl OKBapUOBAHHble H 0apPHTU3HPOBAHHBIC NOPO,1bl, KBAPIL-
CepUUHTOBbIE H KBapL-X/JOPUTOBblIE CJAAHILbL.

M3 HHX OKBApUOBaHHblE MOPO1bl HMEKOT IIOBCEMECTIIOR PacmpocTpaHe-
HUE H ABJSIOTCS OCHOBHBIM MOP(GOJorHyecku™ tuioM. B a06oM H3 yyacTKOB
MOXHO BCTPETHTh IIPOMKHJKH, [ATHA, a TO M LeJable NOJs, CAOKEHHble I'H1-
porpeManbHbIM KBapleM. Hepeako raxue yyacTKH H3MeHEHHbIX MOPOT CO-
IPOBOXK/AI0TCsE 0OPA30BAHUSIMH THIIA BTOPHUHBIX KBapUMTOB. XapaKkTepHBIM
JIJISt OMUCBIBAGMOT0 MOPGHOJAOTHUGCKOTO THMA ABJSETCS PACIONOXKEHHE B BH-
csiueM GOKY PYAHOrO BBIXO1a KaK, HampuMmep, Ha DapaHoBckom py1onposis-
JgeHuu. OQueHb YacTO KBAPILUTHI COJTeprKar MepBHYHYIO CYJbQHIHYI0O MHHEpa-
MU3aLHI0, B OCHOBHOM TNHUPHT, a Takmxke cpanepur, rajJeHdT, apCeHONHPHT,
COXpaHHBLIHECS B TUMEPreHHBbIX YCJOBHAX OJsaroiaps MJIOTHOH, HeHapy-
lIeHHOH TeKCType BMellatoleld nopoabl.

KBapi-CEpUIMTOBbEIE H KBAPIl-X/JOPHTOBbIE CJaHLBLI BCTPEUAIOTCA 3HAYH-
TEMLHO pexxe. OHM JIOKAJMH3YIOTCHl OTAEAbHBIMH HeBOJbIUHMH YYaCTKaMH B
30HaX pacnpocTpaHeHUs npeo0pa3OBaHHBIX T'HNEPTEHHBIMM  TpolleccaMi
MOPo/J aHaJOMHYHOTO COCTaBa.

Baputuszanus nposBaAsieTcss B Bule He3HAUMTENBHOIO pasMepa ydacT-
KOB cpeiu ocBerieHHbX nopox (OrieBo3auMcKoe pyAONpOSIBICHHE) HIAH B
BHJe MPOKHUIKOB coBMmecTHo ¢ kBapitem (Murpodanosckoe u bapanockoe
pyaonposBieHne).

Ha mnuepasiorHuecknx M TeKCTYPHO-CTPYKTYPHBIX OCOOOHHOCTAX nepe-
UNCTEHHBIX PEJUKTOB NHMOreHHOH MHHepaTH3alUMH Mbl OCTAHAB/AUBATLCH He
OyaeM, TakK KaK OHH XOpOIIO M3BECTHbi H3 COOTBETCTBYIOIIEH JIHTEpaTypbl
MO THUAPOTEPMAJBHO-U3MEHEHHBIM MOPOTaM PY.THBIX MeCTOPOKIEHHH.
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Peanxrui nepsiiunoii cyap(uinoll Muiepadisaiiui n1ada01a0TCH OUeHb
peako. [Ipuypouennt oHH ©GosblIel YaCTBIO K yd4acTKaM, <1a60 3aTPOHYTHIM
CYJbQAaTHHIM BbiBETPHBAHHEM MOPOT H K yyacTKaM ¢ HHTEHCHBHBIM THIpoO-
TepMasabHbiM npeoGpaszoBaHueM (OKBapueBawueM, OaputhHzauueh). Ilupur
ABJIAETCA Hanboaee 4acTo BCTPEYAeMblM DEJHKTOM I'MIIOT@HHOH pYIHOH MH-
HepaNU3aliH, B eAMHHYHbIX CJyyasX YCTaHaBJMBAIOTCHA MarHeTdt, cdaJe-
PHT, FaJeHHuT, NUWPPOTHH, XaJAbKOIRHPHT, aHTHMOHHT, KHHOBaPb.

Takum obGpa3om, HccilejoOBAHHSI 30H OKHCJEHHS PALA CYyAb(ILIHBIX pYy-
aonpossaenuit KosbiBanb-ToMckol 30Hbl nokasbiBaloT, 4To B M{pejesax
OKHC/IEHHbIX PYAHBIX BbIXO/J0B BbLIEJASIIOTCA onpeaesneHHble Mopdosoruye-
CKHe THIbl NOPO/1, KOTOPbie pPasJHyaloTCs N0 CBOHM CTPYKTYPHO-TEKCTYPHbIM
0COOEHHOGCTAM H MHHEPaJOTHYeCKOMY COCTaBY, BOSHHKIIMMH 101 BJAUSHHEM
CcyAbdaTHOrO BLIBETPHBAHHS, a TaKiKe pacHpOCTPAHEHHOCTbIO W B3aHMOOT-
HOUIEHHAMH Mex1y Co00H B 3aBHCHMOCTH OT XapaKrepa M THMIA MUHepaJsH-
3alHH. Bce ykaszaHHble MPH3HAKH NOJOXKEHbl B OCHOBY Ipe1aaracMoil JereH-
bl 3THX MOPOA.

KpynHomacwratnoe reosoriyeckoe KapTHPOBaHHEe C HCIIONb3OBAHHEM
3TOH JiereHabl B KOMIJIEKCE ¢ TeOXMMHYECKHMHU HCC/e 0BAHHAMH OyleTr cno-
COOCTBOBATD OKOHTYPHBAHHIO H PEKOHCTPYKUHH Py, IHOTO BbIX0Ja, UTO NO-
3BOJMHT 3¢ (eKTHBHO Hanpas/asiTb pasBeloulble padoThi. D10 10Ka3blBaeTcs
OMbITOM HAaIHX paGoT NO H3YUEHHIO 30HbLl OKHCJALHHSA bapanosckoro py.lo-
npoasaenus (Jlesawos, 1969).

HecomueHHo, uTo 10 Mepe pacuUIHpeHiss MOHCKOBLIX I Pa3BeTOUHBIX
padotr Ha tepputopun Koabisanb-Tomckoll 3ombl paspaGoraHHas Jeresla
MOPQ)OHOI‘H‘J@CKHX THIOB NTOPO7T 30H OKHCIEHHH 6}",19T VTOUHATbLCH H AeTa M-
3HPOBATLCH.
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